53

«IInaBanue CYIIOB.
BosnyxomiaBanue»,
«/laBnenue TBEpPIBIX
T€H, JKHUAKOCTEH WU
ra3oB»

Mexannuecka
s paboTa

https://m.edsoo.ru/ff0a3
654

Bubnuorexa
HOK
https://m.edsoo.ru/ff0a3f
82

54

Mo1HoCTE.
EapHuner MOIITHOCTH

Bubnuorexa
LHOK
https://m.edsoo.ru/ff0a3f
82

55

Ypok-
HCCIIETOBAHUE
"Pacuér wmomHOCTH,
pa3BUBaEeMOi pu
MoaBEME o
jectHHUIEe"

56

IIpocTseie
MeXaHW3MBI. Pwruar.
PaBHOBecue cun Ha
pbryare

57

KonTponbsHas
pabora To  Teme
«/laBieHne TBEpABIX
TeNl, JKUAKOCTEH WU
ra3oB» /
Bcepoccniickas
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

npoBepoyHas padora

58

Pe3epBHblii
ypok.  PabGora ¢
TEKCTaMH 110 TEME
«/laBnenue TBEPIBIX
Te, JKUAKOCTEH WU
ra3oBy /
Bceepoccuiickas
MIPOBEpOYHast paboTa

Bubnuoreka
LHOK
https://m.edsoo.ru/ff0a4f
fe

59

60

61

Ppruarn B
TEXHUKE, ObITy U
PUPO/IE.
JlaGoparopHas
pabora
«MccnenoBanue
YCJIOBUW pPaBHOBECHS
peIaara

Pemenue
3a7a4 o TEME
«YcnoBus
paBHOBECHS pblUara

Koappunment
MIOJIE3HOIO  JIEHMCTBUS
MeXaHHU3Ma.
JlaGoparopHas
pabora «l3mepenue
KITA HaKJIOHHOM
TUTOCKOCTH

0.5

0.5

bubnmoreka
LHOK
https://m.edsoo.ru/ff0a4
78e¢

bubnnoreka
HOK
https://m.edsoo.ru/ff0a4
8ab
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https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6

62

Pemenue
3a1a4 o TeMe
"PaboTa, MOIIHOCTb,
KIIA"

Bbubanoreka
LHOK
https://m.edsoo.ru/ff0a4
c48

63

MexaHuuecka
a SHEPTHsL.
Kunernueckas "
MOTEHIINAIbHAS
SHEPrus

Bbubanoreka
LHOK
https://m.edsoo.ru/ff0a4
252

64

3aKoH
COXpaHEeHUs
MeXaHHMYeCKOH
SHEPIruu

bubanoreka
LHOK
https://m.edsoo.ru/ff0a4
360

65

Ypok-
SKCIIEPUMEHT MO TEME
"DKCrIepUMEHTATIHLHO
e OmpeneIICHUE
U3MEHEHUS
KUHETUYECKOMU "
MOTEHIIMAILHON
SHEpPruu npu
CKaTBIBaHUU Tella IO
HaKJIOHHOM
IUIOCKOCTH"

66

KontponpHas
pabora To  Teme
«PaboTa ¥ MOIIHOCTb.
OHeprus»
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

67

68

PesepBHbIit
ypok.  Pabora ¢
TEKCTaMH 110 TEME
"MexaHndecKoe
nBmxenue"

Pe3epBHbIit
ypok.  Pabora ¢
TEKCTAMU [0 TEeMe
"PaGora. MoOIIHOCTE.
Oueprus"

OBLIEE KOJMYECTBO

YACOB IIO ITPOI'PAMME

68

12

Bbubanoreka
LHOK
https://m.edsoo.ru/ff0a4
eeb
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https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

n/n

8 KVIACC

Ne

Tema ypoka

OcCHOBHEBIE
ITOJIOKEHH S
MOJIEKYJISIPHO-
KUHETHYECKOW TEOPUH
31 1704 OIIBITHEIE

MOATBEPKIACHUS

Macca u pazmep
aTOMOB U MOJIEKYI

Koaun4decTBo yacoB

ro

Bce

KounTtpoJsbn
ble padoThl

HpaxkTnyec
KHe padoThl

Jla
Ta
U3yYeHust

IeKTPOHHBI
e uudgposBbie
o0pa3oBareJibHbIE

pecypchl

bubauoreka
LHOK
https://m.edsoo.ru/ff0a5
256

Mopnenu
TBEPIOTO, KHUAKOTO U
ra3zo00pa3Horo
COCTOSIHUM BEIIECTBA

bubaunoreka
HOK
https://m.edsoo.ru/ff0a5
40e

OObsicHeHUE
CBOMCTB TBEPIOIO,
KHUJIKOTO u
ra3zo00pa3HoOro
COCTOSIHUM  BEILIECTBA
Ha OCHOBE MOJIOKEHUMU
MOJIEKYIISIPHO-

KMHETUYECKOU TEOPUH

Kpucrannugeck
ue 1 aMopQHbIE Tena

bubnuoreka

[MOK
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

https://m.edsoo.ru/ff0a5
800

CmauuBaHvue u bubmmoreka
6 KAl PHOCTb. HOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0as
HaTsKCHUE 530
bubmmoreka
7 TermnoBoe LIOK
pacIIupEeHue U CKaTue https://m.edsoo.ru/ff0a5
a26
Temneparypa.
g CBs3b Temmneparypsl co
CKOPOCTBIO  TEIJIOBOTO
JIBVKCHUS YaCTHI]
BuyrtpeHHss bubnuorexa
9 SHEPIHUs. Crioco0st LIOK
U3MEHEHUS https://m.edsoo.ru/ff0as
BHYTPEHHEN SHEPTHH c60
bubnuoreka
10 Buel HOK
TeIUIonepeIadYn https://m.edsoo.ru/ff0a6
412
Ypok-
KOH(epeHIus
"IIpakTueckoe brbmorexa
11 ucnonb3zoBaHHuE HOK
. https://m.edsoo.ru/ff0a6
TETUIOBBIX CBOWCTB 5¢0

BEILIECTB U MATE€pPUAJIOB
B EeNTX
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https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

sHeprocoepexenus"”

bubmnoreka
KonnuectBo OK
12 TEIUIOTHI. VYhennHas &
https://m.edsoo.ru/ff0a6
TEILUIOEMKOCTD
976
VYpaBHeHHE bubmmoreka
13 TEILIOBOIO Oaltanca. LIOK
TemmooOmen u https://m.edsoo.ru/ff0a7
TEIJIOBOE PaBHOBECHE 088
JlabGoparopHas
pabota "HccnenoBanue bubnuorexa
14 SIBIIEHUS TEIUI0OOMEHA LIOK
npu CMEIINBAHUN https://m.edsoo.ru/ff0a6
XOJIOHOW H  Tropsiueit a98
BOJBI"
Pacuer
KOJIMYECTBA  TEMJIOTHI,
15 HE00X0IUMOr0 IS
HarpeBaHusi Tela W
BBIZICJISIEMOTO UM TIpU
OXJIAKIECHUHN
JlaGoparopHas
" Bbubnnoreka
pabora "OmpeneneHue
. HOK
16  ynmenbHOI
https://m.edsoo.ru/ff0a6
TEIUIOEMKOCTH
bb0
BemecTna"
bubnnoreka
DOHeprus
17 TOILINBA VYhennHas HOK
’ https://m.edsoo.ru/ff0a7
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https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

TCIJIOTA CTOpaHUA

bSa

IImaBnenune u

bubmmoreka
OTBEpJICBaHUE
LHOK
18  kpucTalUIMUECKHUX Tell.
https://m.edsoo.ru/ff0a7
YnenbHas TETI0Ta 12
ILIABJICHHS —=
JlaGoparopHas bubmmoreka
19 pabora "OmpeneneHue LIOK
YIEIbHOMN TEIUIOTHI https://m.edsoo.ru/ff0a7
IUIaBJIEHHS Jbaa" 2fe
bubnuoreka
[TapoobpazoBan
HOK
20 wWe W KOHIEHCAIUI.
https://m.edsoo.ru/ff0a7
Hcmapenue
40c
Kunenne.
VnenbHas TeIIoTa
napooOpa3zoBaHus U bubnuorexa
21 KOHJICHCAI[UH. HOK
3aBUCHMOCTh https://m.edsoo.ru/ff0a7
TEMIEPATYPbl KUIICHUS 86¢
oT arMocdepHOro
JIaBIICHHS
BnaxuocTh
BO3/yXa. bubnuoreka
) JlaGoparopnass pabota HOK
"Onpenenenue https://m.edsoo.ru/ff0a7
OTHOCHUTEIIbHOMN 628

BJIQ)KHOCTH Bo31yxa"
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https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

23

Pemienne 3amau
Ha OnpeelICHUE
BJI&KHOCTH BO3]lyXa

24

[TpuHIUIIBL
paboTsI TEIJIOBBIX
nsurareneid. IlapoBas
TypOuHa.  J[Burarenp
BHYTPEHHETO CrOpaHus

25

KII/ remioBoro
nBurarensa. TerioBEIE
JIIBUTATeN W 3aIruTa

OKpyKarolei cpeibl

bubauoreka
LHOK
https://m.edsoo.ru/ff0a7
c’/c

26

3akoH
COXpaHEeHUs 51
IIpEeBpallleHus JHEPTrUU
B TCIIJIOBBIX HpOHGCCﬂX

27

ITogroroBka K
KOHTpOJILHOW  paboTe
mo Tteme "TemioBsie
sBiIeHUs. lI3MmeHeHUe
arperatHbIX COCTOSTHUUN
BemecTBa"

bubnuoreka
HOK
https://m.edsoo.ru/ff0ag
32

28

KonTponbHas
paborta o TeMe
"TernmnoBele  SBICHUS.
Hsmenenue
arperarHbIX COCTOSIHUM
BemecTna"

bubaunoreka
HOK
https://m.edsoo.ru/ff0a8
bGae
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https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

DnexTpu3anus

79 TEl. JBa pona
AMEKTPUIECKUX
3aps/I0B
Ypok-
HCCIIeIOBAaHHE
30 | "OnekTpuzanus TeI
WHIYKUMEHW W 1pHU
CONPUKOCHOBEHUU"
Bsaumoneiicteu Bubmorexa
31 e 3apsKEHHBIX TellL HOK
https://m.edsoo.ru/ff0a8
3axoH Kynona
7e4
DNEKTPUYECKOE
nosie. HanpspkeHHOCTH bubnnoreka
3y | VIEKTPHYECKOTO IIONA. [HOK
[IpuHIMDI https://m.edsoo.ru/ff0a8
CYTEPIIO3UIINT ala
ANEKTPUYECKUX MOJEH
Hocurtenu
ANMEKTPUIECKUX
33 3apsanos.
DneMeHTapHbIN  3apsii.
Crpoenue aroma
[IpoBonHUKN U bubnuoreka
34 JUAIEKTPUKHU. 3akoH LIOK
COXpaHEHUS https://m.edsoo.ru/ff0ag
ANEKTPUYECKOTO 3apsiia ef6
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https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6

Pemienne 3amau

bubmnoreka
Ha MIPUMEHCHHE OK
35  cBOWCTB o
https://m.edsoo.ru/ff0a9
AMEKTPUIECCKUX
Occ
3apsI0B
DNEeKTpUUECKUI
Bubinnoreka
TOK, YCIIOBUSL  €T0
LHOK
36  cyuecTBOBaHMUS.
https://m.edsoo.ru/ff0a9
Hcrounuku
Sa4
AMEKTPUIECKOTO TOKA
bubnuoreka
37 HenicTBus [IOK
JJIEKTPUYECKOr0 TOKa https://m.edsoo.ru/ff0a9
6b2
Ypok-
HUCCIIEIOBAHUE
n e
elfcTBHE
38 A 1
ANEKTPUUECKOTO  TOJIA
Ha  TPOBOJHUKH U
IUDIIEKTPUKHA"
. bubnuorexa
DNeKTpUUECKU
HOK
39 ToOK B MeTajax,
https://m.edsoo.ru/ff0a9
SKHUIKOCTAX M razax
838
DnekTpudecKas
40 1memp U €€ cOCTaBHBIE
JacTu
Cuna TOKa. bubnnorexa
41 0.5

JlaGoparopuass pabota

LIOK
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https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

"Usmepenue u
pEryIupOBaHUE  CHIIBI
ToKa"

https://m.edsoo.ru/ff0ag
bd6

DNEKTpUYECKOe
HaIpsiKEHUE.
Bomstyerp. bubnuotexa
42  JlabGoparopHas paboTa 0.5 HOK
" https://m.edsoo.ru/ff0a9
H3mepenune u cl4
peryimpoBaHue
HarpsixeHus"
ConpoTuBieHue bubnuoteka
43 IIPOBOJIHUKA. YIIEJIBHOE HOK
COIPOTHUBJICHHUE https://m.edsoo.ru/ff0aa
BEIIIECTBA 738
JlaboparopHas
pabora "3aBUCHMOCTH
IEKTPUUECKOTO bubnuorexa
44 CONIPOTHUBIICHUS 1 [HOK
IIPOBOJHUKA OT €TI0 https://m.edsoo.ru/ff0aa
JUTMHBI, MJI0IAIN 738
MOTIEPEYHOTO  CEUCHUS
U Marepuana"
3aBUCUMOCTh bubnuoreka
45 CHUIIBI TOKa oT [HOK
HaIPsKEHUS. 3aKoH https://m.edsoo.ru/ff0aa
Oma a1 yJacTka 1enu 44a
bubmmoreka
JlaGoparopHas
46 1 HOK

pabora "UccnenoBanue

https://m.edsoo.ru/ff0aa
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https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

3aBUCHUMOCTH CHJIBI
TOKa, HUAYLICTO YEpE3

pes3ucrop, oT
CONPOTHUBIICHUSA
pesucropa u
HaIpsKEHUS Ha
pe3uctope"
Ilocnenosareinn

HOC MU MapalJICIbHOC

47
COETMHEHUS
MIPOBOJTHUKOB
JlabGoparopHas
pabora "[IpoBepka
bubnuorexa
npaBuiia CIIOXKEHUS oK
48  HanpsKkeHUH npu 1
https://m.edsoo.ru/ff0aa
MIOCJIEZIOBATEIILHOM 458
COCTMHEHUH JIBYX T
pe3ucropos"
JlaGoparopHas
pabota "[IpoBepka bubnuorexa
49 | TPaBUIa UL CHIIBI TOKA [HOK
pu apauieIbHOM https://m.edsoo.ru/ff0aa
COCIUHEHUU dle
pe3uctopon”
Pemenne 3amau
bubmmoteka
Ha TIPUMEHEHHE 3aKOHA
[HOK
50  Owma mma pa3audHOro

COCOUHECHUA
ITPOBOIHUKOB

https://m.edsoo.ru/ff0aa
18a
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https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

Pa6ora u bubnmuoreka
51 MOIIHOCTb HOK
3JIEKTPUUYECKOTO  TOKa. https://m.edsoo.ru/ff0ab
3akon J[xoynsa-Jlenma 124
JlaboparopHas bubnmuoreka
5 pabora "OmpeneneHue LIOK
paboTBl W MOITHOCTH https://m.edsoo.ru/ff0ab
DIEKTPUUECKOTO TOKA" 3e0
DNEKTPUYECKHE
bubnnoreka
enu W ToTpeOuTeH
o HOK
53 | anexTpuyeckou
https://m.edsoo.ru/ff0ab
SHEpPrud B OBITY. 660
Kopotkoe 3ambikaHue o
[TocTtosuHBIE
54 = Mar"HuTHI, 1704
B3aNMOJICHCTBHE
Ypok-
bubnuoteka
HCCIIEIOBAaHNE OK
55 "WU3yueHue roseu 1
https://m.edsoo.ru/ff0ac
MTOCTOSTHHBIX
" 3d0
MarHuTOB
MarnuTtHoe bubmmoteka
56 nosie. MarauTHoe 1ose HOK
3eMi ¥ €r0 3HAuYCHUE https://m.edsoo.ru/ff0ac
JUTS SKU3HHU Ha 3eMite Oba
[TogroroBka k bubmmoteka
57 = KOHTpONBHOM  pabote HOK
o TemMe https://m.edsoo.ru/ff0ab
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https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

"OneKkTpuueckue
3apsanbl.  3apsKCHHBIC
Tena n X
B3aUMOJEHUCTBUS.
ITocTostHHBIH
ANEKTPUUECKUN TOK"

d2c

KontponbHas
pabora o TeMe
"DneKTpuuecKue
3apsanbl.  3apsyKCHHBIC Bubamoreka
58 TEJa u 50,4 LHOK
B3aNMOJICHCTBHS. https://m.edsoo.ru/ff0ab
ITocTossHHBIN eal
ANIEKTPUICCKUN TOK" /
Bcepoccuiickas
poBepovHas paboTa
Pe3epBHbIit
YPOK. Pa6ota c
bubaunoreka
TEKCTaMH II0  TeMe OK
59  "IlocTOsSHHBIN 1
. " https://m.edsoo.ru/ff0ac
ANEKTPUYECKUN TOK" / dc6
aco
Bcepoccuiickas
poBepovHas paboTa
OneiT Opcrena.
bubaunoreka
MarautHoe noJsie
[HOK
60  BIEKTPUYECKOTO  TOKa
https://m.edsoo.ru/ff0ac
MarautHoe noJsie 142
KaTYyIIKH C TOKOM
61 [Ipumenenue 0.5 bubnuorexa
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https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2

62

ANEKTPOMArHUTOB B
TEXHUKE.
JlaGoparopnass pabota
"U3yuyeHnue  AercTBUS
MarHuTHOTO IIOJIA Ha
MIPOBOJTHUK C TOKOM"

DJIIEKTPOJBUTAT
€JIb TIOCTOSIHHOTO TOKA.
Hcnonb3oBanue
JNIeKTpoJBUTATENeH B
TEXHUUYECKHUX
YCTpOMCTBAX W  Ha
TpaHCIOPTE.
Jlaboparopuast pabora
"KoHcTpynpoBanue u
U3y4EHUE paboThI
NIEKTPOJABUTATENS"

HOK
https://m.edsoo.ru/ff0ac
74a

bubauoreka
LHOK
https://m.edsoo.ru/ff0ac
86¢

63

OnbITH
®dapanes. 3akoH
AJEKTPOMArHUTHOMN
uaaykuun.  IIpaBuio
Jlenna

64

DnekTporeHepa
TOD. CnocoOwr
MOTy4eHUSs
ANEKTPUUECKOU
SHEPTHUH.
DJEeKTPOCTAaHIIUM  Ha
BO300HOBIISIEMBIX
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

HCTOYHHUKAX SHCPIUU

IlonroroBka K
KOHTpOJIbHOW  pabote
65 1o TeMe
"DneKTpuuecKue u
MarHHUTHBIE SIBICHUA"

KoutponbHas
abora 1o TeMe
66

"DreKTpuuecKue u
MArHuTHBIE SIBJICHUS"

Pe3epBHbIi
67 YPOK. Pabora v

TEKCTaMd [0  TEME
"TenstoBeIe ABICHUS"

PesepBHbIit

cg YPOK- PaGora c
TeKCTaMU 10  TeMe

"MaruuTtHsie sBieHusd"

OBILIEE KOJJMYECTBO
YACOB IIO ITPOI'PAMME

68

14.5

Bubnnoreka
LHOK
https://m.edsoo.ru/ff0ac
bl4

bubauoreka
LHOK
https://m.edsoo.ru/ff0ac
cSe
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosunyecTBo yacoB i JIeKTPOHHBI
Ne 2 e uudgposBbie
Tema ypoxka Bce KouTpoJnb IpakTtuyec  Ta
n/n oOpa3oBareJibHbIE
ro Hble padoThI KHe paboThbl H3y4YeHHNA
pecypcbl
Mexanndeckoe
1 JBU>KeHUEe. MarepuanbHas 1
TOYKa
bubnnoreka
Cucrema orcueTa. OK
2 OTHOCHUTEIBHOCTD 1 &
https://m.edsoo.ru/ff0a
MEXaHUYECKOIO JBMKEHHUS
d474
bubnnoreka
PaBHomepHOE OK
3 IPSAMOJIMHEWUHOE 1 1
— https://m.edsoo.ru/ff0a
BIDKEHH
bi§ d19a
HepaBHomepHoe
4 IIPSMOJIMHEWHOE 1
newxkenue. CpenHssis u
MTHOBEHHAas! CKOPOCTh
. bubaunoreka
[IpssmonuneniHoe OK
5 PaBHOYCKOPEHHOE 1 &
B —. https://m.edsoo.ru/ff0a
8 + CIOP dsd4
CxopocTh
6 IIPSIMOJIMHEWUHOT O 1
PaBHOYCKOPEHHOTO
JIBUYKEHUS. I'padux
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

CKOpOCTH

JlaGoparopHas
pabora "Onpenenenue
yCKOpEHUs  Tena  Ipu
PaBHOYCKOPEHHOM
JIBIDKCHHUU 110 HAKJIOHHOU
JI0CKOCTH"

bubauoreka
LHOK
https://m.edsoo.ru/ff0a
dbl8

CobonHoe
naneHue Teil.  OIbBITH
Tanunes

PaBHOMEpHOE
JBUYKEHUE o
okpyxkHoctu. Ilepuoxg wu
yacToTa oOpaitieHus.
JIuneliHas w  yrmoBas
CKOpOCTH

bubnauoreka
LHOK
https://m.edsoo.ru/ff0a
el76

LleHTpOocTpemMuTeEN
BHOE YCKOpPEHHE

[IepBsbrit 3aKOH
Hsrorona. Bexrop cuibl

Bropoit 3aKOH
HrroTona.
PaBHOzelcTBYIOIIAs cuta

bubnuoreka
HOK
https://m.edsoo.ru/ff0a
€612

Bbubanoreka
[HOK
https://m.edsoo.ru/ff0a
e72a

Tpernii 3aKOH
Herorona. Cynepno3unus
CHII

bubnnorexa
[HOK
https://m.edsoo.ru/ff0a
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https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHOB
Hrrotona

€982

bubaunoreka
LHOK
https://m.edsoo.ru/ff0a
ebb6e

Cuna ynpyrocru.
3axoH ['yka

Bubnnoreka
HOK
https://m.edsoo.ru/ff0a
eca2

Pewmenne 3anay no
teme «Cuiia ynpyroctu»

JlaboparopHas
pabora  «OmpeneneHue
KECTKOCTH HPYKUHBI»

Cuna tpenus

Pemenue 3agau mo
teme «Cuia TpeHUs»

bubauoreka
HOK
https://m.edsoo.ru/ff0a
ee28

bubnuoreka
HOK
https://m.edsoo.ru/ff0af
738

bubnuoreka
HOK
https://m.edsoo.ru/ff0af
a26

JlaGoparopHas bubmuoteka
pabota "Onpenenenue LHOK
ko3¢ uIeHTa  TpeHHs https://m.edsoo.ru/ff0af
CKOJIBKeHus" 8be

Pemenne 3amau mo bubnnoreka
TeMe "3akonnl HproToHa. [HOK
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https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be

Cuna ynpyroctu. Cuna
Tpenus"

https://m.edsoo.ru/ff0af
b8e

Cuita TSDKECTH H
3aKOH BCEMHUPHOTO
TATOTEHUS. Yckopenue
CBOOOJTHOTO TaJICHUS

bubauoreka
LHOK
https://m.edsoo.ru/ff0af
044

VYpok-
KkoH(pepenus "JIBrkeHune
Ten BOKpYT
TPaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucremMa).
[Nanaktuxn"

Pemrenue 3agad mo
Tteme "Cuia TSDKECTH U

bubGnuoreka
LHOK

3aKOH BCEMUPHOTO https://m.edsoo.ru/ff0af
TaroreHus’" 518

IlepBas bubnuoreka
KOCMHUYECKasi  CKOPOCTbh. HOK
HeBecomocTth u https://m.edsoo.ru/ff0af
[eperpy3Ku 33c

PaBHOBecHe
MaTepuagTbHON TOYKH.

AOCOIIOTHO TBEPAOE TEIIO.
PaBHoBecue TBEPIOTO
TeJa €  3aKpeIUIEHHON
OCBhIO BpaleHusi. MOMEHT
cuibl. LleHTp TsKecTn

bubaunoreka
HOK
https://m.edsoo.ru/ff0af
e36

PaBHOBecue
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https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

MarepuagIbHON TOYKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEPIOTO
TeJa €  3aKpeIUIEHHON
OCBIO BpallleHUsl. MOMEHT
cuibl. LleHTp TsKReCTH

Pemrenue 3agad mo
TtemMe "MOMEHT CHIIBL
Hentp Tsxect"

IToxroroska K
KOHTPOJIBHOM padoTre I
TEME "MexaHudeckoe
IBIIKEHHE.
BzanMmopeiictBue Ten"

KonTponpHas
pabota 1o TeEME
"MexaHU4YeCKOe
JIBIDKCHHE.
BzanMmopeiictBue Ten"

Nmmynse Tela.
NmMnynsc cunpl.  3akoH
COXpaHEHUs  HMMIIYJbCa.

VYopyroe u  Heympyroe
B3aUMOJICHCTBUE

Pemmenue 3amau mo
TeMe "3aKOH COXpaHEHHs
umnynbca”

bubaunoreka
LHOK
https://m.edsoo.ru/ff0b
02b4

bubauoreka
LHOK
https://m.edsoo.ru/ff0b
0408

bubauoreka
[HOK
https://m.edsoo.ru/ff0b
06ec

bubauoreka
HOK
https://m.edsoo.ru/ff0b
07fa

bubauoreka
HOK
https://m.edsoo.ru/ff0b
096¢
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https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

Ypok-
KOH(epeHIUs
"PeakTHUBHOE JIBUKEHUE B
MIPUPOJIC U TEXHUKE"

bubnuoreka
Mexanuueckas ITOK
paboTta 1 MOITHOCTh https://m.edsoo.ru/ff0b
0a84
PaGora CHUJIBI Bubmmoreka
TSKECTH, CUJIBI YIPYTOCTH HOK
H CHUIBL TPEHHA https://m.edsoo.ru/ff0b
0db8
JlaGoparopHas
pabora  «Omnpenenenue
paboThl CUIIBI TPEHUS NpU
PaBHOMEPHOM JIBMIXKEHUU
TeJa MO TOPU3OHTAIBHOM
MOBEPXHOCTH
CBsi3p 2HEpruu M
pabotel. [loTeHnmanpHas
SHEPTHs
Kunernueckas Bubmiorexa
sHeprus. Teopema o HOK
KHHCTHYECKOH SHEpTHY https://m.edsoo.ru/ff0b
0c32
3aKOH COXpaHEHUs
SHEPIrUU B MEXAHUKE
JlaboparopHas bubmmoreka
pabota «/3ydyeHue 3aKkoHa HOK
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https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

COXpPAHCHUA DHCPIUN»

https://m.edsoo.ru/ff0b
12fe

Bubnnoreka
KonebarenpHoe
HOK
JIBIDKEHHE n ero
https://m.edsoo.ru/ff0b
XapaKTEPUCTHKU
1858
3aryxarolue bubmmoreka
KOJIeOaHus. LHOK
BriHyX1€HHBIE https://m.edsoo.ru/ff0b
kojiebanus. Pesonanc 2010
Maremarndeckui
U TIPY>KUHHBIN MasTHUKH
Ypok-
bubnauoreka
HCCIIEA0BaHUE
[HOK
«3aBUCUMOCTh  TIE€pHOAa
. https://m.edsoo.ru/ff0b
KoeOaHul OT KECTKOCTHU 1972
MPYXUHBI U MAaCChI Tpy3a»
IIpeBpamienue
SHEPIruun npu
MEXaHHMYECKUX
KOJIe0aHHUAX
JlaboparopHas
Bbubanoreka
pabota «Onpenenenne OK
4acTOTBl U Tepuoja 1
. https://m.edsoo.ru/ff0b
KonebaHu  TMPYKUHHOTO lacc
MasITHUKA
JlaGoparopHas bubnuorexa
pabora «IIpoBepka [HOK
HE3aBUCUMOCTH II€pUoIa https://m.edsoo.ru/ff0b
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https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

KonebaHuit rpy3a,
MO/IBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

MexaHnnueckue
BOJIHBI. CaoiicTBa 1IOK bubmmorexa
MEXAHIHCCIIX BOTH: https://m.edsoo.ru/ff0b
[IpononbHbIE u 2 1fe
MONIEPEYHBIE BOJIHBI
Ypok-
KoH(epeHIs
"MexaH4eCcKre BOJHBI B
TBEPIOM Tene.
CelicMruecKkue BOJIHBI"
3BYK.
PacnpocTpanenne u
OTpa)KE€HUE 3ByKa
Ypok-
MCCJIEIOBAaHNE
"HaGmronenue
3aBUCUMOCTH BBICOTHI
3ByKa OT 4aCTOTHI"
I'poMKOCTB 3ByKa K
BBICOTA TOHA.
AKYCTHYECKHUI pe30HaHC
Ypok- bubnuorexa
KOH(epeHIus [HOK
"VnpTpasByk u HHGpa3ByK https://m.edsoo.ru/ff0b
B IIPUPOJIE U TEXHUKE" 23ca
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

IToaroroBka K

KOHTPOJIBHOM paboTre T Bubnnorexa
TeEMe "3aKOHEI LIOK

COXPaHEHUA. https://m.edsoo.ru/ff0b
MexaHndeckue 2510

Ko1e0aHusA 1 BOJHEL"

KonTtponbHas
pabota mo Tteme "3aKOHBI
COXpaHCHMUSI.

Mexannueckue
KoJIeOaHus U BOJIHEI"

DIEeKTPOMarHuTHO bubnuorexa
€ I10JIE. HOK
DNEeKTpOMarHUTHbIE https://m.edsoo.ru/ff0b
BOJIHEBI 2abe

CBolicTBa
3IIEKTPOMArHUTHBIX BOJIH

Ypok-

KOH(epeHIs "[kana bubnuoreka
SJIICKTPOMAarHUTHBIX BOJIH. L{OK
HNcnons3oBanue https://m.edsoo.ru/ff0b
AIIEKTPOMArHUTHBIX BOJIH 2fe6

JUISL COTOBOM CBs3H"

Ypok-
uccinenoBanne "M3ydenue bubmotexa
CBOMWCTB HOK

https://m.edsoo.ru/ff0b
AIIEKTPOMArHUTHBIX BOJIH 2 cbe

C TMOMOLIBKD MOOWJIBLHOIO
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https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

tenedona”

Pemenue 3amau Ha
ONPEACIICHUE YacTOThl U
JUTUHBI
AIEKTPOMArHuTHOM BOJIHBI

DNeKTpoMarHuTHa
s npupoaa cBeTa.
CxkopocThb CBeTa.

BosHoBEIE CBOiiCTBa CBETA

HcTounuku cBerta.
[Ipsamonuneitnoe
pacripocTpaHeHHue CBeTa.
3armenus Comnnua u JIlyHsl

3aKoH OTpaKeHUS
cBera. 3epkana. Pemenue
3a71ad  Ha TPUMEHEHUE
3aKOHA OTPaKEHUSI CBETA

[Ipenomnenue
CBeTa. 3aKkoH
MIPEJIOMJICHUS CBETA

Bubnnoreka
HOK
https://m.edsoo.ru/ff0b
31d0

bubnauoreka
LHOK
https://m.edsoo.ru/ff0b
3658

bubauoreka
[HOK
https://m.edsoo.ru/ff0b
38c4

bubnuoreka
HOK
https://m.edsoo.ru/ff0b
3aea

ITomHOE
BHYTPEHHEE  OTPAKECHUE
CBeTA. Hcnonbp3oBanue
ITOJTHOTO BHYTPEHHETO
OTpaXCHUsI B ONTUYECKUX
CBETOBOIAX

JlaGoparopHas

bubauoreka
[HOK
https://m.edsoo.ru/ff0b
3c5c
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

pabora  "HccnemoBanue
3aBUCHMOCTH yrina
MIPEJIOMJICHUSI  CBETOBOTO
Jyda OT yIjla TajeHus Ha
rpaHuiie "BO3yX-

nn

CTEKJIO
Ypok-
KOH(epeHIUs
"Ucnonn30BaHKue MOJHOIO
BHYTPEHHET0 OTPaKCHUS:
CBETOBOJIBI,
OITHUKOBOJIOKOHHAS CBSI3b"

JInH3EL.
Onruueckasd cuiia JINH3EI

IToctpoenue
M300pakeHU B JIMH3aX

JlaGoparopHas
pabora "Onpenenenue
(OKYCHOTO pPacCTOSHUS H
ONTUYECKOM CHJTBI
coOuparorie THH3bI"

Ypok-
KOH(epeHIus
"Onruueckue JIMH30BBIE
npubops"”

bubauoreka
LHOK
https://m.edsoo.ru/ff0b
3f2¢

bubnuoreka
HOK
https://m.edsoo.ru/ff0b
444a

bubauoreka
[HOK
https://m.edsoo.ru/ff0b
4206

Bbubanoreka
[HOK
https://m.edsoo.ru/ff0c
Oa7e
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https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

Bbubnuoreka

I'ma3 KakK
LHOK
ONTHYECKas cucrema.
3 https://m.edsoo.ru/ff0b
perHe 4684
Ypok-
koH(pepenuus  "JledexTs
3penusi. Kak coxpaHHTb
3peHue"
Paznoxenue
bubnunoreka
Oemoro cBeTa B CHEKTP.
[HOK

OmbITEI Hrrorona.
CioxeHne CreKTpalibHbIX
1BeToB. Jlucnepcust cBeTa

https://m.edsoo.ru/ff0c
0f4c

JlaboparopHas
pabora  "OmeITBl 1O
Pa3IOKEHUIO 6enoro
CBETa B  CIEKTp H

BOCTIPUSATHIO 1BeTa
pPEeIMETOB npu = Hx
HaOIIOIEHU T yepes

1[BETOBbIE (PUIBTPHI"

YPOK-IIPAKTUKYM

"BoJIHOBBIE CBOMCTBA
CBETA: Ucrepcus,
uHTepdepeHIus b3
nudpakmms”

OnBITHI
Pezepdopna u
TUTaHeTapHast MOJCIb

bubaunoreka
[HOK
https://m.edsoo.ru/ff0c
Oc2a

Bbubnnorexa
[HOK
https://m.edsoo.ru/ff0c
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https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

aroMa

IToctynarel  bopa.
Mopnens aroma bopa

Ucnyckanue u
[IOTVIOLIIEHUE cBeTa
aTOMOM. KBauTel.

JIuneityarbie CIEKTPhI

YpOK-IIPaKTUKYM
"HaGmronenue CrekTpoB

Bubnnoreka
HOK
https://m.edsoo.ru/ff0c
144¢

bubGnuoreka
HOK
https://m.edsoo.ru/ff0c

ucnyckanus" 1550
bubnuoreka
PannoakTuBHOCTE LHOK
" €€ BUABI https://m.edsoo.ru/ff0c
1672
bubnuorexa
Crpoenue
[HOK
aTOMHOTO saapa.

Hyxnonnas monens

https://m.edsoo.ru/ff0c
18ac

bubnuorexa
PagnoaktruBHbIE [TOK
npespaitenus. M3otomnsl https://m.edsoo.ru/ff0c
lal4
bubnuorexa
Pewmenne 3amay no
. " HOK
TEeME: PannoaktuBHbIE
" https://m.edsoo.ru/ff0c
[IPEBPALLCHNS 1bda
Ilepuon
IoJIypacrasa
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https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

Ypok-
KOH(epeHIUs
"PannoaKkTUBHEIE
U3JIyYCHUS B TPHUPOJIE,
MEIUIMHE, TEXHUKE"

bubaunoreka
HOK
https://m.edsoo.ru/ff0c
2126

S nepHble peakuu. bubnuotexa
3aKOHBI COXpaHEHUSA HOK
3apsAI0OBOTO U MAacCOBOIO https://m.edsoo.ru/ff0c
qucen 1c¢58
bubnuorexa
OHeprus CBA3U
[HOK

dTOMHBIX  SAACP. CBs3b
MacCChbl 1 DHCPIrun

https://m.edsoo.ru/ff0c
1d7a

Pewmenne 3anay no
teMme "SnepHble peakun"

Peakmnu cunresan
nenenus siaep. lcrounuku
sHepruu CoJlHLA U 3BE3]

Ypok-
koH(epenius  "Snepnas
JHEpPreTUKa. JevicTBust
pPaTuOaKTUBHBIX

W3JIy4YEHU Ha  KUBBIE
OpTraHu3MbI"

ITonroroska K
KOHTPOJILHOW paboTe ™o
TeMe "DJIEKTPOMarHUTHOE
nojie. DIeKTPOMarHuTHbIE

bubaunoreka
HOK
https://m.edsoo.ru/ff0c
1e88

bubnauoreka
[HOK
https://m.edsoo.ru/ff0c
223e
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https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

BOJIHBI. KBanrtoBbie
siBieHus"

KonTpomnpHas
pabora o TeMe
"DeKTpOMarHuTHOE
nojie. DJIEeKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIE
ABJICHUS"

IToBTOpEHue,
o0o0mieHue.
JlaboparopHbie pabOTHI 10
Kypcy "Bsaumoneiictue

TCJI

bubauoreka
LHOK
https://m.edsoo.ru/ff0c
245a

IToBTOpEHue,
00o011IeHHE. Pemenne
pac4YeTHBIX u
KaueCTBCHHBIX 3a7ad Mo

bubGnuoreka
HOK
https://m.edsoo.ru/ff0c

TeMe "TemnoBrie 2572
nporeccol”
IToBTOpEHueE,
0606HIGHI/I€. Pemrenue Bubmuorteka
pacueTHbIX u [TOK
KaueCTBECHHBIX 3aJad IIo https://m.edsoo.ru/ff0c
teme "KIIJ TennoBbix 2a22
nBurarenen"
Bbubnnorexa
IToBTOpeHue,
HOK
000011IEHHE. Pemenne
https://m.edsoo.ru/ff0c
pac4YeTHBIX u

2b30
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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MEXAHUKE
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o0o0Omenne. Pabora ¢ LIOK
00 TEKCTaMH o TEME https://m.edsoo.ru/ff0c
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o0o0Omenne. Pabora ¢ LIOK
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"CBeToBbIE ABICHUA" 3044
IToBTOpeHue,
o0o0Omenne. Pabora ¢
TEKCTAMU o TEME
02 Y
KBantoBass u suepHas
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OBIIEE KOJIMYECTBO 7
YACOB I10 ITPOTPAMME 102
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ITPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJIBHOM ITIPOIPAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUSI

7 KJIACC

Kon IIpoBepsieMble TpeAMeTHBIE Pe3yJabTaTbl  OCBOEHUsI
NPOBEPSIEMOTO OCHOBHO#i 00pa3oBaTe/IbHOIi TNPOrpaMMbI OCHOBHOTO O00IIEro
pe3yJabTara odpa3oBaHus

1.1 MCIIONIb30BaTh U3Y4YECHHBIC MTOHSATHUS
pa3inyaTh SIBICHUS MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB
1.2 W Ha OCHOBE OIIBITOB, JACMOHCTPHPYIOIIUX HaHHOE (HU3HUECKOEe

SIBJICHUC

pacrio3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUN
{3 B OKPYXAIOIIEM MUPE, B TOM YHUCIIe (PU3HUECKUE SBICHHUS B IPUPOIE,
IIPU 3TOM NEPEBOJUTH MPAKTHUUECKYIO 33/1a4y B yUe€OHYIO, BBIJIEISATh

CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHN) PU3NUECKUX SIBICHUI

ONMCHIBAaTh N3yUYEHHBIE CBOMCTBA TEJl U (PU3UUECKHUE SIBJICHUS,
UCHONb3ysl (U3NYECKHE BEJIMYMHBI, MpPU ONHCAHUU MPABHIBLHO
TPAKTOBaTh (PU3MUECKUH CMBICT HCHOJIB3YyEMBIX BEIMYUH, HX
1.4 0003HaueHus U eUHUIIBI PU3MUECKUX BETMYMH, HAXOAUTH (POPMYJIBL,
CBSI3BIBAIOILIME JaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTHh TpadUKU HU3YYEHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCJIIMYHMH

XapaKTepu3oBaTb CBOMCTBa TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA H
15 IpOUECChl, HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBLI, IIPU OTOM [JdaBaTb
CJIOBCCHYIO (I)OpMyJII/IPOBKy 3aKOHa n 3allMChbIBATh €ro

MAaTeMaTU4C€CKOC BBIPAKCHUEC

O00BACHATH (PM3UUYECKUE SIBIICHUS, ITPOLIECCHl M CBOMCTBA Tedl,
B TOM YMCJIE U B KOHTEKCTE CUTYalMil IPAKTUKO-OPUEHTHPOBAHHOIO
1.6 XapakTepa: BBISBIATH MPUYMHHO-CIEICTBEHHBIE CBA3M, CTPOUTH

oObscHeHne M3 | — 2 jorMyeckux maroB ¢ omopod Ha 1 — 2

M3YYEHHBIX CBOMCTBA (U3NYECKUX SBJICHUM, PU3NUECKUX 3aKOHA WU
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3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3a7aud B 1 — 2 JEUCTBUSA, UCHOJIB3YS
3aKOHBl U (OPMYINbI, CBS3bIBalOIIME (DU3MUECKHE BEIUYMHBI: Ha
OCHOBE aHaJiM3a YCJOBHS 3a/Ja4d 3alUChIBaTh KpPAaTKOE YCJIOBHE,
MOJCTABIATh (U3NYECKUE BEIUYUHBI B (OPMYIbl U MPOBOAUTH
pacué€Thl, HAXOIWUTh CIPABOYHBIC JAaHHBIC, HEOOXOAUMBIC IS
pelleHus  3aJad, OICHHBATh  PEATUCTHYHOCTh  IOJYYEHHOM

(hu3HYECKOl BEeTUYUHBI

1.8

pacrio3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh TpPU
noMomy (U3NYECKHX METOJI0B, B ONMCAHUU HCCIEIOBaHUSA
BBIIEIISAITh IIPOBEPSIEMOE IPENAIONOKEHUE (TUIOTE3Y), pa3iuyarbh U
MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3yNnbTaT, HAaXOJUTh OHIMOKU B

XOJ¢€ OIlbITa, ACJIAaTb BBIBO/LI I10 €0 pe3yjibTaTaM

1.9

1.10

1.11

1.12

MPOBOAMUTH ONBITHI 1O HAONIONCHUIO (PU3MYECKUX SBICHUHN
Wi  (pU3NYEecKUX CBOMCTB Tel: (HOPMYIHUpPOBATH MPOBEPSEMBIC
MPENIONIOKEHUS,, COOUpaTh  YCTAHOBKY W3  IPEIJIOKEHHOTO

O60py,Z[OBaHI/I$I, 3allMChIBAaTh X0/ OIIbITa U q)OpMy.TII/IpOBaTL BBIBOJBI

BBIINIOJIHATH MPAMBIC N3MCPCHUA C HCIIOJIb30BAHUEM
aHAJIOTOBBIX M IM(POBBIX NPUOOPOB, 3aMUCHIBATh IMOKA3aHUS
npuOoOpoB ¢ y4€TOM 3aJaHHOM aOCONIOTHOM MOTPElIHOCTH

U3MEPEHUN

IPOBOAMTH HCCIIEOBAHHE 3aBUCUMOCTU OJHOW (pr3nueckoit
BEJIMYUHBI OT JPYroM C HCIIONB30BAHUEM IIPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IJIAHMPOBAHUM Y4e€OHOTo HCCIEI0BaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIEAYS IIPEJIOKEHHOMY ILIaHY,
(UKCHpPOBaTh PE3YNbTAThl MOJYUYEHHON 3aBHCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE IPEUIOKEHHBIX TaOIUIl ¥ TPApUKOB, 1E1aTh BHIBOJIbI

110 pe3yjibTaTaM UCCIICAOBAHUA

NPOBOANTH KOCBEHHBIE H3MEpEeHHs (U3NUYECKUX BEIHYUH,
cienysl MpPeIOKEHHON MHCTPYKLIHH: TIPU BBIIOJHEHUH WU3MEpPEHUN
coOHMparh SKCIIEPUMEHTAIBbHYIO YCTAaHOBKY M BBIUUCIISATH 3HAYECHUE

UCKOMOUW BEITUYUHBI

1.13

coOmoarh MpaBuia TEXHUKH 0€30MacHOCTH Ipu padboTe ¢

1a00paToOpHBIM 000PYIOBAHHUEM

1.14

YKa3bIBaTb MPHUHIHAIIbLI HeﬁCTBHH HpI/IGOpOB U TCXHHUYCCKHX
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YCTPOMCTB, XapaKTepU30BaTb IPHUHLMIIBI JECUCTBUS H3YYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOILBIO UX ONHUCAHMUA,
UCTONB3Yysl 3HAHWS O CBOWCTBaX (PM3MUYECKUX SIBICHHA U
HeoOXouMble GU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOIUTH MPUMEPHI (HAXOAUTh MH(OPMAIIMIO O NPUMEpax)
MPAKTUYECKOTO  HCIOJBb30BaHUS  (PU3MYECKUX  3HAHUH B
15 MIOBCEHEBHOM KM3HM U1 oOecriedeHuss O€30MacHOCTU NP
' oOpamieHun ¢ mnpudopaMH M TEXHHYECKMMH YCTPOHCTBaMH,

COXpaHC€HHUA 3O0POBbA H CO6J'IIOI[€HI/I$I HOPM  39KOJIOI'HYCCKOI'O

MOBEJICHUS B OKPYXKAIOLLIEH cpeie

OCYIIECTBIATH OTOOp HWCTOYHUKOB HH(POPMALUU B CETH
VHTEpHET B COOTBETCTBHU C 3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, Ha
1.16 OCHOBE HMEIOIIMXCS 3HAHUM W NYTEM CpaBHEHUS Ppa3IMYHbIX
UCTOYHHUKOB  BBIICNATH  MH(OPMAIMIO,  KOTOpas  SIBISETCS

[IPOTUBOPEUHUBOM WIIK MOXKET OBITh HEJOCTOBEPHOI

UCIIONB30BaTh NP  BBIIOJHEHUM  YUEOHBIX  3aJaHUM
HAyYHOIIOMYJISIPHYIO ~ JIUTEparypy  (PU3MUECKOro  ColepXaHus,
1.17 CIIpaBOYHbIE MaTepuaisl, pecypcsl ceth IMHTepHer, BiageTs
npuéMamu KOHCIICKTUPOBAHUSA TEKCTa, npeoOpa3oBaHuUs

“H(pOpMAIUHU U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE KPATKUE IHUCHBMEHHBIE U YCTHBIE
COO0OI1IeHNUs HA OCHOBE 2 — 3 UCTOYHUKOB MHpOpMAINK (PU3NUECKOTO
18 COZIEpKaHusl, B TOM YHCIe MyOIMYHO JIeaTh KpaTkue COOOIIEeHUs O
' pe3yibTaTtax MPOEKTOB WM YU4E€OHBIX HCCIEIOBAHUM, MPU ITOM
IPaMOTHO MCIIOJIb30BaTh M3YyYCHHbIM MOHATHHHBIM ammapar Kypca

(U3KKH, COPOBOXKAATH BBICTYIUIEHUE IIPE3EHTAIEN

IpPU BBIOJHEHUH YYEOHBIX TPOEKTOB U HCCIEI0BaHUMN
pacripeniesiiTh  O0S3aHHOCTH B TpyNIe B COOTBETCTBUU C
119 MOCTABJICHHBIMHM 3a/ladaMi, CIEAUTh 3a BBHIIOJHEHUEM IIJIaHa
' NeWcTBUHM, aJeKBaTHO OLIEHUWBaTh  COOCTBEHHBIM  BKJIaJd B
NeSITeNIbHOCTh TpYIIIbI, BBICTPanBaTh KOMMYHHKaTHBHOE

B3aHMOHCﬁCTBHC, YUYUTBIBad MHCHUC OKPYKAIOMIUX

8 KUIIACC
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Kon IIpoBepsieMble TmpeaMeTHbIe Pe3yJbTAaTbl OCBOCHHUS
NMPOBePSIEMOTro OCHOBHOH o00pa3oBarTe/ibHOIl NPOrpaMMbl OCHOBHOIO 00IIEro
pe3yabrara oOpa3oBaHus

1.1 HUCIOJIL30BATH MTOHATUSI

pasnuyarh SIBICHUS 10 OMHCAHUIO0 UX XapaKTEPHBIX CBOMCTB
1.2 U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOe

SIBJICHUC

pacrio3HaBarh NPOSIBICHUE N3YYCHHBIX (DU3NYECKUX SBICHUI
13 B OKpPY’KalollleM MHUpE, B TOM 4ncie (pu3nuecKue BIeHUs B IPUPO/IE,
IIPU ATOM NEPEBOAUTD NMPAKTUUECKYIO 3a]]a4y B y4€OHYIO, BBIICISTh

CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UYECKUX SIBICHUN

OTMKCHIBATh U3YUYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS,
UCTIONB3Ysl (U3NYECKHE BEIUYMHBI, MPH ONUCAHWU IPABHIBHO
TPAKTOBaTh  (U3UYECKUHA  CMBICI  UCIOJNB3YeMbIX  BEJIWYHH,
1.4 0003HaueHUs U eUHUIIBI (PU3MUECKUX BETMYHH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIINE JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTHh TpadUKH HU3YUYEHHBIX 3aBUCHMOCTEH

(hbU3UYECKUX BETUINH

XapakTepH30BaTh CBOWCTBA TeJ, (U3UYECKHE SIBICHUS W
15 MPOLIECChl, HCHOb3Yysl HW3YYEHHBIE€ 3aKOHbI, IpPH 3TOM J1aBaTh
CIIOBECHYIO  (DOpMYIMPOBKY  3aKOHa M  3allUChIBaTh €TI0

MaTeMaTUvICCKOC BBIPAKCHUC

OO0BSCHATH (DU3MUECKHE TPOIECChl M CBOWMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTyalluid NPaKTUKO-OPUEHTHUPOBAHHOTO
L6 Xapakrepa: BbIABIATH IPUUYMHHO-CICACTBEHHBIE CBS3H, CTPOUTH
' 00bacHenne U3 1 — 2 JOTHYECKUX IIAroB C momompo 1 — 2
M3YYEHHBIX CBOMCTBA (M3UUYECKUX SBICHUM, PU3NUIECKUX 3aKOHA UITH

3aKOHOMEPHOCTHU

pemars pacuy€THbIe 3a1a4u B 2 — 3 JEUCTBUS, MCIOJIb3YS
3aKOHBI W (OPMYINBI, CBS3bIBAIONIME (DU3MUECKHE BETUYHMHBI: Ha
. OCHOBE aHAJIW3a YCJOBUS 33Jla4d 3alHCBIBATh KPATKOE YCIIOBHE,
' BBISIBISITH HEJOCTATOK JAHHBIX [JIS PEIICHUs 3aJa4yd, BBHIOWPAThH

3aKOHBI M (OPMYJIBI, HEOOXOAMMBIC ISl €€ PEIICHUS, MPOBOIUTH

pvaéTLI U CpaBHUBATh IIOJYUCHHOC 3HAYCHUC (I)HSH‘ICCKOﬁ
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BCJIMYHHBI C U3BCCTHBIMHU JAaHHBIMU

1.8

1.9

pacrio3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh TpU
OMOIIM (hPU3MYECKUX METOJOB, UCII0JIb3Ys OIIMCAHNE UCCIIEA0BAHMS,
BBIIEIIATH NIPOBEPSEMOE IIPEIIIONOKEHHNE, OLIEHUBATh IIPAaBUIIbHOCTD

IopAAKa IpOBCACHUA UCCIEA0BAHUS, NCJIATh BBIBOABI

IPOBOAMUTH ONBITHl 10 HAOMIONEHUIO (PU3MUECKUX SIBICHUMN
Wi (U3NYECKUX CBOKMCTB Ten: (opMynmupoBaTh MpOBEpseMbIe
IPEANONOoKEHHUs, CcOoOUpaTb  YCTAaHOBKY M3  IPEAJIOAKEHHOTO

000pyI0BaHUSs, ONMCHIBATH XOJ] OMBITA U (POPMYITUPOBATH BHIBOJIBI

1.10

1.12

BBITIOJIHATH IIPpAMBIC N3MCPCHUA C HCIIOJIB30BAaHUEM
AQHAJIOTOBBIX MPHOOPOB W  JAaTYMKOB (PU3UYECKUX  BEIUYHH,
CPaBHHBATH PE3YJIBTATHI H3MEPECHUN C YIETOM 33 JaHHOU a0COFOTHOM

IOTrpCIIHOCTHU

MPOBOANTH HCCIICOBAHHUE 3aBHCUMOCTU ONHOW (pr3muecKoit
BEJIMYMHBI OT JpPYrOM C HCIIOJIB30BAHUEM IPSAMBIX H3MEPECHMM:
IUIAaHUPOBATh HCCIIEIOBAHNE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpEHus, CleAys HNpeAJIOKEHHOMY IUlaHy, (DUKCHpPOBaTh
pe3yabTaThl NOJYYEHHOW 3aBUCUMOCTH B BHUJ€ TaOMUI] U IpadUKoOB,

ACJIaTb BBIBOJBI IO PE3YJIbTaTaM HCCICAOBAHUS

MPOBOJIUTH KOCBEHHBIE HM3MepeHUs (U3MUYECKUX BEIUYHH:
IJTAHUPOBATH U3MEPEHUS, cobuparb AKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CJIEysl NPEMJIOKEHHOM HWHCTPYKIMU, U BBIYUCIATH

3HAYCHUEC BCINYNHBI

1.13

1.14

coOnoarh npaBuia TEXHUKU O€30MacHOCTH IpU padoTe ¢

1a00paTopHBIM 000PYIOBaHHUEM

XapaKTepU30BaTh IPUHIHIIBI JEHCTBUS N3YUYEHHBIX TIPUOOPOB
" TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONMUCAHUS, MUCIOJIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKHUX SBIEHUM U HEOOXOAHUMBIE

¢u3nyeckre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTpOWCTBA U
U3MEpUTENIbHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHBIM PHUCYHKaM,
COCTaBIIATh CXEMBbI JJEKTPUUYECKUX IIeTel ¢ MOCieA0BaTeIbHbIM U
MapajlyIeIbHBIM  COEIMHEHUEM 3JIEMEHTOB, pa3nyasi YCJIOBHBIE

0003HauEHUs NIEMEHTOB AIEKTPUUECKUX Lenei
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NPUBOIUTH MPUMEPHI (HAXOAUTH MH(OPMAIHIO O IPUMEPax)
IPAKTUYECKOTO  MCIOJb30BaHUSA  (PU3MYECKUX  3HAHUH B
116 MOBCEIHEBHON KM3HM Ui oOecriedeHus: O€30MacHOCTH TpU
. oOpamieHun ¢ npudbopaMHM M TEXHUYECKHMMHU YCTPOMCTBAMH,
COXpaHEHHUsI 3[0pOBbS U COONIOACHUS HOPM SKOJOTHYECKOTO

MOBEJICHUS B OKPY’Kalollel cpezie

OCYILECTBIIATH MTOUCK uH(popMaIn ¢buznyeckoro
conepanus B cetu VHTEpHET, Ha OCHOBE MMEIOLIMXCA 3HAHUN U
1.17 NyTéM  CpPaBHEHMS  JOMNOJHUTEIbHBIX HMCTOYHHMKOB  BBLACIATH
WH(OPMAITUIO, KOTOpast SBISICTCS IPOTHBOPEUNBOM HIIM MOXKET OBIThH

HEJIOCTOBEPHOM

UCIOJIb30BaTh MPH BBIIOJIHEHUHU Y4eOHBIX 33JaHUI Hay4dHO-
MOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COIEPIKAHHSI, CIIPABOYHBIC
1.18 Marepuainbl, pecypcsl cetn IHTepHeT; BnaxeTs NpuUEMaMH
KOHCIIEKTHPOBAHUS TEKCTA, MPe0Opa30BaHus HHPOPMAITUH U3 OIHOU

3HAKOBOM CHCTEMEI B APYT'yro

CO3/1aBaTh COOCTBEHHBbIC NUCHMEHHBIE M KpPAaTKHUE YCTHBIC
coolmieHusi, 006001mas WHPOPMAITUI0O U3 HECKOJIBKUX HCTOYHHUKOB
119 (bu3nyuecKkoro comep)kaHusi, B TOM YHUCIE MyOJIMYHO MPEICTaBISThH
. pe3ynbTarhl MPOEKTHON WJIM MCCIIEI0BATEIbCKON AESITEIbHOCTH, TPU
3TOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBIM TNOHSATHUHHBIN anmapar

Kypca GU3UKU, COMPOBOXK/IATh BHICTYIIJICHUE TTPE3CHTAINEH

IOpU BBIOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBaHUMN
(u3MYECKUX MPOLECCOB paclpeAesiTh 00SI3aHHOCTH B TpYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMH  3aJa4aMH, CIEOUTb 34
1.20 BBIITOJIHEHUEM IUIaHA JCHCTBUH M KOPPEKTUPOBATH €0, aJeKBAaTHO
OLIGHUBAaTh COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh  TPYIIIHI,
BBICTpaUBaTh ~KOMMYHUKATMBHOE  B3aUMOJECHCTBHE,  IPOSBISAA

TOTOBHOCTB pa3peiiaTrb KOH(I)JII/IKTLI

9 KJIACC

Kon IIpoBepsieMble mpeaMeTHbIe  pe3yJbTaTbl  OCBOCHMS
NpoBepsIeMOro OCHOBHOH 00pa30BaTeIbHOH MNPOrpaMMbl OCHOBHOIO 00111€ro
pe3yabTara oOpa3oBaHus
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1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUA

1.2

pasiinyiarhb ABJICHHUA 110 OIIMCAHUIO UX XaPAKTCPHBIX CBOMCTB
N Ha OCHOBE€ OIIBITOB, JACMOHCTPUPYIOIIHUX OaHHOC (l)I/I3I/ILIeCKOC

SABJICHUC

1.3

1.4

1.5

1.6

pacro3HaBarh NPOsIBICHHE N3YYEHHBIX (DU3NYECKUX SBICHUH
B OKPY>KaIOIIEM MUPE, B TOM yucIie GU3NYECKUE SIBICHUS B IPUPOJE,
IIPU 3TOM HEPEBOAMTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIACTATD

CYILIECTBEHHbIE CBOICTBA (IIpU3HAKK) GU3UUECKUX SIBICHUN

OIMCHIBATh U3yYECHHbIE CBOMCTBA TNl U PU3NUECKUE SIBICHUS,
UCTIONB3YS (U3UYECKHE BEIMYUHBI, NPU ONMHCAHUH TPABUIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCIOJIB3yEMBIX  BEJIMYHUH,
0003HaYCHUS U €AMHUIIBI (PU3UYECKUX BEJTHYNH, HAXOTUTH (POPMYITHI,
CBSI3BIBAIOLIME JIaHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCHMOCTEH

Q)HSHHCCKI/IX BCJIMYHH

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3UYECKHUE SIBICHUS H
MPOLIECChl, HCIOJb3ysl HW3YYEHHBIE 3aKOHBI, MpPU 3TOM JaBaTh
CIOBECHYIO  (OpPMYIHMPOBKY  3aKOHa M  3allUChIBaTh  €ro

MaTeMAaTnvICCKOC BBIPAKCHUEC

OOBSCHATH (PM3MUYECKHE TPOIECCHl U CBOWCTBA TN, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh MPUUYUHHO-CIECTBEHHBIE CBSI3U, CTPOUTH
o0biIcHeHHe W3 2 — 3 JOTHYECKUX IIaroB ¢ MOMOIIBIO 2 — 3
M3YUYEHHBIX CBOMCTBAa (PU3MUECKUX SBIEHUH, (U3NYECKUX 3aKOHA

HJIM 3aKOHOMECPHOCTHU

1.7

pemiarb pacu€THble 3a7a4u (OMUPAIOIIHUECs Ha CUCTEMY U3 2 —
3 ypaBHEHHH), UCHONB3Yys 3aKOHBI M (HOPMYIBI, CBS3BIBAIOIIHE
¢usznyeckue BEIMYMHBI: Ha OCHOBE aHajlInW3a YCIOBHUS 3aJauul
3allUChIBaTh KPAaTKOE YCJIOBHE, BBIABISTH HENOCTAIOIIME WIN
M30BITOYHBIE TAHHBIE, BHIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOUMbIE
JUIsl pELIeHMs], IPOBOAUTH PAcu€Thl U OLEHUBATh PEATMCTUYHOCTD

MOJTy4YE€HHOTO 3HaYeHUs (PU3NUECKOil BETUUMHBI

1.8

pacrio3HaBaTh MpOOJEMBbI, KOTOpbIE MOXHO pEHIUTh MpU

IIoMOIIu (bI/I3I/I‘-IeCKI/IX MCTOHOB, UCIIOJIB3Yysl OIMMMUCAHUC UCCIICAOBAHNA,

BBIACIIATE IPOBEPIACMOC IPEATIONOKEHNE, OLICHNBATh IPAaBUJIBHOCTbH
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1.9

nopgaaka MMPOBCACHUA HUCCICOOBaHUA, JAc1aTb BBIBOJBI,

MHTEPIPETUPOBATH PE3YIIbTaThl HAOMIOACHUI U OIBITOB

IIPOBOAMTH ONBITHl 10 HAOMIONEHUIO (PU3MUECKUX SIBICHUMN
WK (PU3NYECKUX CBOMCTB TEJI: CAMOCTOSTEIHLHO COOMPATh YCTAHOBKY
13 U30bITOYHOIO HAOOPa 00OPYAOBaHMS, ONUCHIBATh X0/ ONbITA U €I0

pe3ynbTarThl, POPMYIHPOBATH BHIBOJIBI

1.10

1.12

MIPOBOAMTH MTPHU HEOOXOAUMOCTHU CEPUIO MPSIMBIX U3MEPEHU,
ompeziesisisl CpelHee 3HauYCHHe HM3MepseMOi Beln4uHbl ((OKYCHOE
paccTosiHie coOmparoleil JIMH3bI), 00OCHOBBIBAThH BBHIOOP Criocoba

HU3MEpeHHs (M3MEPHUTEIILHOTO Tprdopa)

MPOBOJIUTH  WCCJIEOBAHHE 3aBUCUMOCTEH  (PU3UYECKUX
BEJIMYMH C MCIOJb30BAHUEM IIPSMBIX HM3MEPEHHI: IUIAaHUPOBATh
UCCJIEJIOBAHNE, CAMOCTOSTEILHO COOMpATh YCTAaHOBKY, (PUKCUPOBAThH
pe3yAbTaThl OJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIC

Ta6J'II/ILII/I I‘pa(bI/IKOB, ACJIaThb BbIBOABI 110 PE3YyJIbTaTaM HCCIICIOBAHUS

IIPOBOJIUTh KOCBEHHbBIE W3MEpPEHUs (PU3NYECKUX BEJIUUMH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJIHATh W3MEPEHMS, CIEeAyd IPEIIOKECHHOW WHCTPYKLUH,
BBIYUCIIATh 3HAYEHUE BEIIMYUHBI U AHAIU3UPOBATH I1OJTYYEHHBIE

pe3ynbTarhl ¢ Y4ETOM 33JJaHHOM MOTPENTHOCTA U3MEPEHUI

1.13

1.14

coOmofaTth MpaBuia TEXHUKU O€30MacHOCTH Mpu padoTte ¢

J1a00paToOpHBIM 000PYIOBaHUEM

pa3nuyaTh OCHOBHBIC TMPU3HAKM HW3YYEHHBIX (U3UYECKUX
MoJIeTIel: MaTepuabHas TOYKa, a0COIOTHO TBEPIOE TEII0, TOUCUHBIN
WCTOYHMK CBETa, JIy4, TOHKAas JIMH3a, IJIaHeTapHas MOJAENb aroma,

HYKJIOHHad MOJCJIb aTOMHOTO sgApa

1.15

1.16

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS U3YUEHHBIX TPUOOPOB
U TEXHUYECKUX YCTPOWCTB C ONOPOM HA MX OMMCAHUS, UCIOJb3Ys
3HaHHA O CBOICTBaX (U3INYECKUX SIBICHUH U HeoOXOoauMble

(I)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

HCIIOJIb30BaTh CXEMbI M CXEMaTUYHbIE PUCYHKH HU3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  WU3MEPUTENbHBIX  NPUOOPOB U
TEXHOJIOTHYECKUX MPOLECCOB MPU PELICHUN Y4eOHO-TIPAKTUYECKUX
3aJ1a4, ONTHYECKHE CXEMBI JIJISl TIOCTPOEHUS U300pa’KeHUH B TNIOCKOM

3epKaJie ¥ cOOMparolIe JT1H3e
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1.17

1.18

1.19

1.20

1.21

MPUBOJUTH MPUMEPHI (HAXOAUTH MH(OPMALIUIO O TTPUMEPAX )
IPAaKTUYECKOTO  HCHONb30BaHUS  (U3MYECKUX  3HAHUA B
MOBCEAHEBHOM KHM3HM il oOecriedeHus: Oe30MacHOCTH  IPH
oOpamieHUH ¢ MnpudbopaMHM M TEXHUYECKMMHU YCTpOICTBaMu,
COXpaHEHHsI 3[0pOBbS U COONIOACHUS HOPM SKOJOTHMYECKOTO

MOBEACHUS B OKPYXKAIOIIEH cpejie

OCYILECTBIIATH MTOUCK uHdopMauu ¢buznyeckoro
colepkaHusi B ceTd VIHTEpHET, CaMOCTOSTENBHO (HOPMYITHpYS
MTOMCKOBBIM 3aIllpOC, HAXOAWUTh MYTU OINPEAENICHUs JOCTOBEPHOCTH
MOJTydeHHOW WH(GOpPMAIIMM HAa OCHOBE HMCIONIMXCS 3HAHUU U

JOITIOJIHUTCIBbHBIX NCTOYHHKOB

UCIOJIb30BaTh MPH BBIIOJIHEHUHN Y4€OHBIX 3a/laHUil Hay4dHO-
HOMYJISIPHYIO JIUTEparypy (U3UUECKOro COMACpKAHUsS, CIPABOYHBIC
Marepuaibl, pecypcbl ceth MHrepHer; Biagers npuémMamu
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(POpPMALIUU U3 OJJHOU

3HaKOBOM CHCTEMEI B APYT'YrO

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE MH(MOPMAIIMKM U3 HECKOJIBKUX MCTOUYHHUKOB (PU3MUECKOTO
coJiepKaHusl, MyONUYHO MPEICTABIATh Pe3yIbTaTbl MPOSKTHON WK
WCCJIEIOBATEIbCKOM  JICSITEIBHOCTH, TPU  3TOM  T'PaMOTHO
WCIIONB30BaTh M3YYCHHBI TMOHATUUHBIA amnmapar H3y4aeMoro
paszaena (QU3MKU U CONPOBOXKIATh BBICTYIUIEHUE IMpE3EHTaluen C

y4€TOM 0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

IIpU  BBIOJHEHUM Y4YEOHBIX TPOEKTOB M HCCIEIOBaHHM
(¢u3nUeCcKUX MNPOLIECCOB pacHpeAessTh O0A3aHHOCTH B TpyIIE B
COOTBETCTBMM C IIOCTaBJICHHBIMU  33Ja4aMM, CIEAUTH  3a
BBINIOJITHEHUEM IUIaHA JEUCTBUM U KOPPEKTUPOBATh €0, aJe€KBaTHO
OLICHUBATh COOCTBEHHBIM BKJIAJ B JAESITEIBHOCTb TPYIIIBL,
BBICTpPAauBaThb ~KOMMYHHMKaTHBHOE  B3aUMOJCHCTBHE, MPOSBIAA

TOTOBHOCTH pa3peniarb KOHPIUKTHI
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kox
3j1IeMEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKRAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOIIET'O MHPA

1.1

@dusuka — Hayka O Ipupone. JBieHus
npupoabl. PU3NMYECKUE SBICHHUS: MEXaHUYECKHUE,
TEIJIOBBIE, AJIEKTPUUYECKHE, MArHUTHBIE, CBETOBBHIE,

3BYKOBBIE

1.2

1.3

Pusnyeckue BEJIMYWHBI. N3smepenue
¢usnyeckux  BenuuyuH. Dusnueckue  IpUOOPBHI.
[TorpemnocTe n3MepeHuii. MexxyHaponHasi cucremMa
€IMHHULL

EcTrecTBeHHOHAay4YHBII ~ METOA  IMO3HAHUA:
HaOMOIeHWe, TOCTaHOBKa  HAy4yHOIo  BOIpOCa,
BBIJIBIDKEHUE TUIIOTE3, OJKCIIEPUMEHT II0 IPOBEPKE

TAIoTe3, 0OBICHEHNE HAOIIONAEMOTO IBICHUS

1.4

1.5

Onucanue GU3NUECKUX SBIECHUN C MOMOIIBIO

Moeen

[TpakTrueckue padbOThI:

#Hi#HParf##l13Mepenne pacCTOSHUN.

##Par##3mepernne 00bEMa JKUIKOCTH U
TBEPAOIO TEa.

#H#HPar###Onpenenenne pa3MepoB MaJbIX TEI.

#iHParf##l3Mepenne  Temneparypsl  Ipu
MOMOIIM  JKUJKOCTHOTO TEPMOMETpa H JaTdhKa

TeMIIeparyphbl

INEPBOHAYAJIbHBIE CBEJJEHUA O CTPOEHUU

BEIIIECTBA

2.1

#HH#Par##H#CTpoeHue BEILECTBA: aTOMbl U
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2.2

23

MOJIEKYJIbI, UX pa3Mepbl. OTBITHL, JOKA3bIBAIOIINE
JMCKPETHOE CTPOCHHE BEIIECTBA

#H#HPar#HHt ]| BrokeHne yacTull BemecTBa. CBS3b
CKOPOCTH JIBIDKEHHSI YaCTUI[ C TEMIIepaTypou.
bpoynosckoe nBmxenue, nuddys3us

BszaumoneiictBue YaCTHUIL BEIlECTBA:

MPUTAKCHUEC U OTTAJIKUBAHUC

24

H#HPar### ArperatHple COCTOSIHUSI BEIIECTBA!
CTPOGHHE  Ta3oB,  JKUJAKOCTEH M TBEPIBIX
(kpucTtauMueckux) Ten. B3aumocBsazp  Mexay
CBOMCTBAMM  BEIIECTB B  pa3HbIX  arperaTrHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5

2.6

OCco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTudeckre pabOTHI:

#H##Par###Ouenka quamerpa atoMa METOAOM
psAn0B (¢ ucmoiab3oBaHueM (ororpaduii).

HH##HPar###ONBITH 10 HAOIIOIEHUIO TETIOBOTO
pacivpeHus ra3os.

HH#HPar###ONBITH 10 OOHAPYKEHUIO 1eHCTBUS

CHJI MOJICKYIIAPHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJENCTBUE TEJ

MexaHn4YecKoe BHKEHHE. PaBHOMepHOC n

>l HEpaBHOMEPHOE JIBI)KEHUE
#Hi#HParf##CropocTh. CpefHsisi CKOpOCTh MpHU
3.2 HEPABHOMEPHOM JIBWKEHUU. Pacuér myTu u BpeMeHu
JIBUKCHHUS
SBnenne - MHepUUMU. 3aKOH  HMHEPIMH.
13 BzaumogeiictBue Ten Kak INpUYMHA HU3MEHEHHUS
' CKOpPOCTH JIBUKEHUS Tesl. Macca Kak Mepa HHEPTHOCTH
Tena
##HHPar#t## Inotnocts  BemjectBa.  CBs3b
34 IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AMHHIE
00BnEMa BellecTBa
3.5 Cuna Kak XapakTepUCTHUKAa B3aWMOIECHCTBUSA
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TCJI

3.6

3.7

3.8

Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TIOMOUIbIO JMHAMOMETpPA

HH#Par#H#HESIBeHne  TATOTEHHS W CUJIa
TsokecTd. Cuia TsDKeCTH Ha Jpyrux IuiaHerax. Bec

tena. HeBecoMocTh

Cuna tpenusi. TpeHHE CKOJIBKECHHS UM TPEHUE

nokosi. TpeHue B npupoJe U TEXHUKE

3.9

3.10

3.11

Hi#HPar###Crio)keHue Cuil, HalpaBICHHBIX I10

oJHOH npsimMoii. PaBHOAElCTBYOIIIAs CHIT

[TpakTrueckue padbOThI:

OmnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
nBIWKeHUA  (1apuka B KUAKOCTH,  MOJETH
JNIEKTPUYECKOTO  aBTOMOOWIST W TakK  jalee).
Ornpenienienne cpeaHelt CKOPOCTH CKOJIbKEHUsT OpycKa
WJIM [IapHKa [0 HAKIIOHHOH TuiockocTH. Onpenenenue
IUIOTHOCTH TBEPAOTO Tena. OnbITHI,
JEMOHCTPHUPYIOIIUE  3aBUCUMOCTb  PACTSKEHHS
(medopmManiuu) TPYXKUHBI OT TPUIOKEHHOW CHIIBI.
OnbIThl, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTbH  CHJIBI
TPEHMsI CKOJIBKEHMsSI OT Beca Tejla U Xapakrepa

COIIPHUKACAOIINXCA HOBCpXHOCTCﬁ

®dusnyecKkue SBJICHUSI B npupoac: IpUMEPLL
ABWKCHUA C Pa3JIMYHBIMH CKOPOCTSMHU B JKHBOU U
HEKHBOM mpupoze, HeﬁCTBHe CHUJIbI TPCHUA B IIPUPOALC U

TEXHHUKE

3.12

TexHHuYeckue  yCTpOMCTBA:  JUHAMOMETD,

JIABJIE

4.1

4.2

IMOAIINUITHUKHA
HUE TBEPIILIX TEJL, )KUJIKOCTEN U TA30B

JlaBiaenue TBEPAOTO Tea. CrocoOsbl
YMEHBIICHUS U YBEIIMUEHHUSI 1ABIICHUS

I[aBJ'ICHI/IC raza. 3aBHCUMOCTb JaBJICHHA Ta3a

oT 00bEMa, TemmepaTypbl

4.3

[lepemaya nmaBneHus TBEPABIMU  TEJIAMH,
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44

SKUIKOCTSIMA u rasaMu. 3akoH ITackams.

ITneBMaTnuecKkre MalIuHBI

3aBUCUMOCTh  JIaBJIIEHUS  JKUJAKOCTH  OT
[IyOUHBI. I'mppocrarnueckuit napasokc.
Coobmaromuecs COCY/IBI. I'mppaBnnyeckue

MCXaHU3MBbI

4.5

AtMocdepa 3emiin 1 aTMOCepHOE JaBICHHUE.
[TpyuumHBl CymiecTBOBaHUS BO3IYIIHOW OOOJIOYKH
3emun. OmnpiT Toppuuemnnu. 3aBUCUMOCTh
arMOC(epHOrO JaBIEHHsI OT BBICOTHI HaJ yPOBHEM

Mops

4.6

4.7

H3mepenue armoc(epHOoro JIaBJICHHUS.
[TpuGops! a5 u3MepeHus aTMOCHEPHOTO AABICHUS
JlelicTBHe )KUIKOCTH U ra3a Ha MOTPyKEHHOE B

HUX Teno. BelTankuparomas (apXxuMmenoBa) cuia.

3akoH Apxumena

4.8

IInaBanue Ten. Bo3gyxormnaBanue

4.9

[TpakTrueckue padbOThI:

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOAE
0T 00béMa MOrpyKEHHOM B >KMJKOCTb YacTH Tela.
Ornpenenenre BHITATKUBAIOLIEH CUIIbI, AEHCTBYIOIIEH
Ha TeJo, NOTPYKEHHOE B JKHUAKOCTh. I[IpoBepka
HE3aBHCUMOCTH BBITAJIKMBAIOIIEH CHIIBI,
JICUCTBYIOIIEH Ha TEJO B KUJKOCTH, OT MaccChl Tela.
OnbITHI, JIEMOHCTPUPYIOILIUE 3aBHCHUMOCTh
BBITAIKMBAIOIICA CWJIbI, JECUCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BEMa MOTPYKEHHOW B KHUIKOCTh
JacTH Teda W OT  IIJIOTHOCTH  JKHJKOCTH.
KoncTpynpoBanue apeoMerpa Ui KOHCTPYUPOBaHHUE

JIOJKH U OIPEIEIIEHNE €€ TPY30H0IbEMHOCTH

4.10

®du3nyeckrue SBICHHUSI B IpUpoaAC: BIIHAHHC
aTMOC(pCpHOFO JaBJICHHA Ha JKHUBOH OpraHu3M,

TJIaBaHUE PBIO

4.11

TexHudeckue ycTpoiicTBa: CcooOMIarOIIUECs

COCY/bl, YCTPOWCTBO BOZIOIIPOBOAA, THAPABINYECKUIN
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pecc, MAHOMETP, 0apOMETp, BEICOTOMED, TOPITHEBOU
HAcocC, apeoMeTp
PABOTA, MOIIIHOCTb, SHEPT A
5.1 Mexanndeckas paboTa
5.2 MexaHnyeckast MOIITHOCTh
53 [Ipocteie MEXaHU3MBI: phIyar, OJIOK,
' HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [Ipumenenue mpaBuiia paBHOBECHS pblyara K
' OMoKy
«3o10To€e npaBuo» MmexaHuku. Koapdumuent
5.5 MOJIE3HOI'O  JIEHCTBHSA  MEXaHH3MOB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE
s6 [ToTeHnManbHas SHEPTrUM TEJA, MOAHATOIO HAJl
' 3emnéi
5.7 Kunernueckas sHeprus
sg [Tomnas  mMexaHudeckass dJHEprusi. 3aKOH
' W3MEHEHUS U COXPAHEHUSI MEXaHUUECKON YHEPTUN
[TpakTrdeckue pabOThI:
#H##Par###Onpenenenne padoThl CHUIIBI TPEHUS
npu PaBHOMEPHOM JBUKCHUUI Tena o
59 TOPU30HTAJIBbHOM  mHOBepXHOcTH.  MccimenoBanue
ycioBuil paBHOBecusi peiuara. M3mepenue KIIJ
HAKJIOHHOM MIIOCKOCTH. M3ydueHue 3akoHa cCoXpaHEeHUst
MEXaHUYECKOU SHEPTUH
510 ®duznueckue SBICHUS B NPHUPOJAE: pbluaru B
' TeJe YelIoBeKa
TexHUUYecKHre yCTPOMCTBA: pbIYar, OIBHKHBIN
5.11 M HEMOABWXXHBIA OJOKM, HAKIOHHAS IIJIOCKOCTb,
MPOCTHIC MEXaHU3MBI B OBITY
8 KJIACC
Kon
IIpoBepsieMble 3JIeMEHTBI COAEPKAHNUS
Kon 3JIEeMEHTa
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pasaena

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TTOJIOKECHU A MOJICKYJIAAPHO-

KUHETHYECKOU TEOpHUU CTPOCHUSA BCIICCTBA. Macca u

6.1 pasmepbl  MoJieKyll.  OmbIThl, MOATBEPKIAIOIINE
OCHOBHBIC TOJOXEHUS MOJEKYISIPHOKUHETUYECKON
TEOPUH
Mopnenu TBEPIOTO, KHUIKOTO M ra3000pa3HOro
6.2 cocrosiHui BemecTsa. Kpucrammueckue u amopgpHbie
Tena
OOBsSCHEHHE CBOMCTB Ta30B, JXHJIKOCTCH U
6.3 TBEPABIX TEN Ha OCHOBE MMOJIOKECHUH
MOJIEKYISIPHOKUHETUYECKON TEOPHH
6.4 CmauvBaHue U KaWJUISIPHBIC SIBJICHUS
6.5 TemnnoBoe pacuMpeHne u cxaTue
66 Temmneparypa. CBs3p  Temmeparypbl  CO
' CKOPOCTBIO TETJIOBOTO JIBMYKCHHS YaCTHUII
Buytpennsist sHeprusa. CrnocoObl H3MEHEHHS
6.7 BHYTPEHHEN SHEPrUU: TEIUIoNepenada u COBEPIICHUE
paboThI
68 Buabl Temnonepegauu: TEMIONPOBOJHOCTB,
' KOHBEKIIHS, U3TTy4YeHUe
69 KonuyectBo TETIJIOTHI. VYnenbHas
' TEIUIOEMKOCTD BEIIIECTBA
6.10 TermmooOMeH W TEIIOBOE  pPaBHOBECHE.
' YpaBHeHHe TEII0BOTO OanaHca
611 [TnaBnenue u OTBepJeBaHNE KPUCTATIIMIECKUX
' BEIIECTB. Y/IelIbHas TEIUIOTa TUTABICHHS
[TapoobpazoBanue u KOHICHCAIIHSI.
6.12 Hcnapenue. Kunenue. VYnenbHas TEII0Ta
' napooOpa3oBaHusl.  3aBUCUMOCTb  TEeMIEpaTyphl

KHUIIEHUS OT aTMOC(EepHOTro JaBIeHUS
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6.13

Bnaxnocts Bo31yxa

6.14

OHeprus  TOIUIMBA.  YIElbHasg  TEIIOTa

CropaHust

6.15

[IpuHnunsl paboOThl TEIUIOBBIX JBHUrareseit
KII TenmoBoro asurarens. TemioBble ABUTATENH U

3al[MTa OKPYKAKOLLEH Cpe/Ibl

6.16

3aKOH COXPAHEHHUS U MPEBPALICHUS SHEPTUU B

TCIIOBBIX ITPOLIECCax

6.17

[IpakTuyeckue pabOTHI:

H#HPar#H##OnbIT 10 0OHAPYKEHUIO JEHCTBUS
CHJI MOJIEKYJISIPHOTO TIPUTSKESHHUS.

#HHPar###ONbITE o BBIpAIUBAHUAIO
KPUCTAJIJIOB MTOBAPEHHOM COJIM WJIM caxapa.

HHHPar##H#OnbITH 110 HAOTIOACHUIO TEIIJIOBOTO
pacIIMpEeHHsI Ta30B, )KUIKOCTESH U TBEPBIX TEIl.

###Par###0npenenenre naBleHUs] BO3AyXa B
OaIoHe IIpHIIA.

H#HPar#H##ONbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTBH JABJICHHS BO3/AyXa OT €ro o0néMa u
HArpeBaHUS WIN OXJIXKICHHUS.

###Parf##1poBepka TUIIOTE3bl  JTMHEWHOHN
3aBUCUMOCTH  JUJIMHBI ~ CTOJOMKA  KHIKOCTH B
TEPMOMETPUUYECKOU TPYOKE OT TeMITepPaTypHhI.

#H##Par###HabOmonenue W3MCHEHMS
BHYTpEHHEH  DJHEpruM  Tela B  pe3ynbTrare
TEIUIoNepeIadd U padOThl BHEITHUX CHIIL.

###Par##t#lIccaenoBanne SIBIIEHUS
TerI00O0MeHa MPU CMEITUBAHUM XOJIOMHOM U Topsyeit
BOJIBL.

#HH##Par###Onpenenenne KoMM4ecTBa TeIUIOTHI,
MOJIYYCHHOTO BOJIOM TMPH TEIJIO0OOMEHE C HarpeThiM
METATHYECKUM IIUITHH]IPOM.

H##H#Par###0npeneneHue YAEIBbHON
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6.18

TEIUIOEMKOCTH BEIECTBA.

#HH#HPar###ccnenosanue npouecca
HCIIapeHus.
#HH##Par###Onpenenenne OTHOCHUTEJIbHOU

BJIQYKHOCTH BO3/1yXa.
#H#Par##H#OnpeneneHre  yneJlbHON TEII0ThI

IJIaBJICHUS JIbJA.

dusnyeckne SIBIICHUS B npupoze:
HOBEPXHOCTHOE HATSHKEHHUE U KATMIUIAPHBIC SBJICHUS B
IpUpoJe, KPUCTAIIIBI B IpUpoze, u3nydenne ComHua,
3amep3aHue BOIOEMOB, MOPCKUE Opu3bl; 0Opa3oBaHne

POCHI, TYMaHa, UHE:, CHEIa.

6.19

TexHuyeckue YCTPOMCTBA: KallWUISAPBIL,
IIPUMEPBI HUCIIONB30BaHUS KPUCTAJLIOB, *KUIAKOCTHBIN
TEPMOMETp, JAaTYUK TEMIIEparyphl, TEPMOC, CUCTEMA
OTOIUIEHUS  JOMOB, TUIPDOMETPBI, IICUXPOMETD,

napoBasi TypOuHa, IBUraTeslb BHYTPEHHET0 CrOpaHusl.

SJIEKTPMUYECKHE U MATHUTHBLIE ABJIEHUA

Onextpuszanus Ten. J[Ba popa MEKTPUUECKUX

7.1
3apsA70B
B3aumoneiictBue 3apspk€HHBIX  Tel.  3aKOH
75 Kynona  (3aBHCMMOCTb  CWJIBI  B3aUMOJIEHCTBUSA
' 3apsDKEHHBIX TEJl OT BEJIIMYMHBI 3apsiioB M PaCCTOSHUS
MEX]y TeJIaMHu)
DneKTpUUECcKoe oJIe. Hamnpsxénaocts
7.3 anekTpudeckoro mnons.  IlpuHnun — cynepno3unuu
ANIEKTPUUECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn EKTPUUYECKUX 3aps0B.
7.4 DOneMeHTapHBI 3nekTpuueckuit 3apsan. CrpoeHue
aroma. [IpoBOTHUKH U JUAIEKTPUKHI
7.5 3aKOH COXPaHEHMS AIEKTPUUYECKOTO 3apsiaa
7.6 DNEKTPUUECKUM TOK. YCIIOBHUS CYLIECTBOBAHMS
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QJICKTPUYICCKOI'O TOKA. M CTOYHMKY ITOCTOSHHOI'O TOKa

7.7

JIefCTBUSL 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XMMHUYECKOE, MAarHUTHOE). OJEKTPUUYECKUH TOK B

KHUIKOCTAX M ra3ax

7.8

DneKkTpuyeckas LETIb. Cuia TOKa.

DNEKTPUUECKOE HAIIPSHKEHNE

7.9

CorpoTuBiieHHE  TMPOBOJHUKA.  YIIEIbHOE

COIIPOTUBJICHUC BCUICCTBA

7.10

7.11

7.12

7.13

3akoH Oma 1l y4acTka Lenu

[TocnenoBarensHOE u IapajIeIbHOE
COCIMHEHHUE NTPOBOAHUKOB

PabGota ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA.
3akoH [[xoyns — Jlenna

OnekTpuueckue Uenu U [oTpedurenu

BHCKTqueCKOﬁ OHCPIUun B 6BITy. KOpOTKOG 3aMbIKaHHC

7.14

IlocTtostHHBIE  MarHuThl. B3aumonaeicTBue

MNOCTOAHHBIX MAarHuTOB

7.15

MarautHoe 1one. MargauTHOE o€ 3eMIIH U

€TI0 3HAYCHUC IJIA )KU3HHU Ha 3emite

7.16

OnpiT Opcrena. MarnutHOe oJie
ANIEKTPUYECKOTo ToKa. [IpMeHeHne 31eKTpoMarHuToB

B TCXHHUKC

7.17

7.18

7.19

JleficTBe MarHUTHOTO IOJISI Ha IIPOBOAHUK C
TOKOM.  OJIEKTPOJBUIATEeNlb  IOCTOSHHOIO  TOKA.
Hcrnonb3oBaHue NIEKTPOABUIATENECH B TEXHUYECKUX
YCTPOWCTBAX M HA TPAHCIOPTE

OneiTel @apazes. SIBneHUE AIEKTPOMAarHUTHOM
nHaykuuu. [Ipasuno Jlenna

Onexrporeneparop. CnocoObl  MOTYYEHHS
DNIEKTPUYECKON  DHEPruM.  DJEKTPOCTAHIUU  HaA

BO300HOBJIIEMBIX HCTOYHHKAX OHEPIrun
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7.20

[IpakTuyeckue pabOTHI:

OnpITel 10 HAOMIONEHUIO AJIEKTPU3ALUU Tl
WHAYKIHUEW U TIPU COTIPUKOCHOBEHUH.

UccnenoBanue  JEUCTBHUS  3JIEKTPHUYECKOTO
T0JISI HA POBOJIHUKH U JTUAJICKTPUKHU.

COopka u mpoBepka paldOTHI DIEKTPUUECKOM
L[ENU MOCTOSTHHOT'O TOKA.

N3mepenue u perynmpoBaHue CUIIbI TOKA.

N3mepenune u perynupoBaHue HAMPSIKCHUS.

HccnenoBanue 3aBUCUMOCTH  CHUJIBI  TOKQ,
UAYIIET0 4Yepe3 PEe3UcTop, OT COMNPOTUBICHUS
pe3uCcTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOUINE 3aBUCUMOCTD
AIIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €r0
JUTMHBI, [JI0A/IM IOTIEPEYHOr0 CEYeHUS U MaTepuara.

[IpoBepka mpaBuiIa CIOXKEHUS HaMPSKCHUI
npu MOCJIeI0BaTEIbHOM COCIMHEHUH TIBYX
pesuctopoB. IIpoBepka mpaBuia Ans CUJIBI TOKA MPHU
napayieTbHOM COEIMHEHUH PE3UCTOPOB.
Ornpenenenue pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO
yepes pe3ucrop. Ornpenenenue MOIIIHOCTH
AIIEKTPUYECKOTO TOKA, BBIIEISEMOM Ha pPE3UCTOPE.
HccnenoBanne 3aBUCMMOCTH CUJIBI TOKa, HAYLIETO
yepe3 JIAMIIOYKY, OT HampsDKeHUs Ha  Heil.
Omnpenenenne KIIJ[ narpeBarens. VccrnenoBanue
MarHATHOTO B3aWMOJICHCTBUS MTOCTOSSHHBIX MarHUTOB.
M3ydeHne MarHUTHOTO TOJS TOCTOSHHBIX MarHWUTOB
npu uX oO0BEIMHEHUHU W pasaeneHuu. MccienoBaHue
JEUCTBUSI  DJIEKTPUUYECKOTO TOKa Ha MarHUTHYIO
crpenky. OmnBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTH
CHJTBI B3aUMOJICMCTBHSI KaTYIIKU C TOKOM M MarHuTa OT
CHWJIBI TOKA W HANPaBIICHUsI TOKa B KaTyIike. M3ydeHue

I[CﬁCTBHH MAarfuMTHOI'O I1OJId Ha IMPOBOAHHUK C TOKOM.
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Koncrpyupoanue u H3y4eHUE paboTsI
AJNIEKTPOABUTATEIIS. N3mepenue KITJ
AIIEKTPOJBUTATEIBHON  yCTaHOBKH.  ONBITBI 1O
HCCJIEJOBAHUIO SIBJICHUSI AJEKTPOMArHUTHOM
WHIYKIUW: UCCJIeIOBAaHUE HW3MEHEHHM 3HaueHus u

HaIlpaBJICHUA HHAYKIIMOHHOI'O TOKa

dusnyeckue SIBJICHUS B IPUPOLIE:

SJICKTPUYCCKUC ABJICHUS B aTMocCpepe, SJICKTPUYECTBO

7.21 JKUBBIX OPraHW3MOB, MArHUTHOE TOJIe 3eMJId, apeid
IIOJIFOCOB, POJIb MAarHUTHOTO MOJSI JAJis JKU3HU Ha
3emJie, MOJISIPHOE CUSHUE
TexHuueckne  ycTpoWCTBa:  BIEKTPOCKOTI,
ammnepMmerp, BOJIETMETD, peocrar, CU€TUnK
ANIEKTPUYECKON  SHEPruM, DJIEKTPOOCBETUTEIbHBIE
7.22 npubopHI, HarpeBaTelbHbIC ANIEKTPOIPUOOPHI
(mpumepsr), JNIEKTPUYECKUE PEIOXPAHUTEINH,
AIIEKTPOMArHMT, 3JIEKTPO/IBUTaTeIb MOCTOSHHOTO TOKA,
reHepaTrop MOCTOSHHOTO TOKa
9 KITIACC
Kon Konx
ITpoBepsiemble 37IEMEHTHI COAEPIKAHUS
paszaena AIIEMEHTA
MEXAHUWYECKUE SABJIEHUA
81 Mexanudeckoe ABMKEHUE. MarepuanbHas
' Touka. Cucrema orcuéra
$o OTHOCHUTETBHOCTD MEXaHUYECKOTO
. JIBUKCHHSI
8
8.3 PaBHOMEpHOE IPSIMOIMHENHOE JBUKEHUE
###Par###HepaBHOMEpHOE
%4 MPSIMOJTMHEHHOE JIBIOKEHUE. Cpennsis

MIHOBCHHAsA CKOPOCTh TE€jiIa IPHU HEPABHOMCPHOM

IBIDKCHUU
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YckopeHue. PaBHOyCKOpeHHOE

53 MPSMOJIMHEMHOE IBUYKEHUE
#H##Par###CBoOOnHOe 1aneHue. OIIBITHI
5.6 INanunes
###Par###PaBHoMepHOE  JBM)KEHHE 10
okpyxxHoctu. Ilepuox u wyacrora oOpaiieHus.
5.7 JInnelinas u yIioBas CKOPOCTH.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepssiii 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akoH HeroToHa
8.11 HAHParfH##] [puHIUn cyneprno3uuuu Ui
8.12 Cuna ynpyroctu. 3akoH ['yka
###Parf##Cuiia  TpeHus: cuia TpeHus
8.13 CKOJIbJKEHHUSA, CHJIa TPEHUSI IOKOsA, JIPYrue BHUbI
TpeHus
H#ParfH##Cuila  TSKECTM M 3aKOH
8.14 BCEMHPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
MajeHus
JIBuxxenue mnanet Bokpyr Connua. [lepBas
8.15 KOCMHUYECKas CKOpOCTBb. Hesecomocth u
neperpys3Ku
PaBHOBeCHE MarepualbHOU TOYKH.
8.16 AOGCOTIOTHO TBEPIOE TEIO
###Par###PaBHoBecue TBEpIOTO TENMa C
8.17 3aKpEIUIEHHOW OCBIO BpallleHUs. MOMEHT CHIIBIL.
LenTp TsKECTH
Nmnynec Tena. M3MeHeHue wuMIynbCa.
518 NMiynbce cuibl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 ###Par###PeakTHBHOE IBUKCHUE
8.21 Mexanuyeckasi paboTa 1 MOIUTHOCTb
8.22 PaGora cun TsbKecTH, ynpyrocTd, TPEHHS.
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CBs13b SHEpruu 1 paboThl

8.23

8.24

8.25

HOTGHI_II/IaJIBHaSI OHEprud TCja, MOAHATOTO

HaJ MOBEPXHOCTHIO 3eMJITU
[ToreHunanbHas SHEPTUS CKATOU MPYKUHBI

#HH##Par##H#Kunernueckas SHEprus.

Teopema 0 KHHETUYECKOU dSHEPIUU

8.26

8.27

HiHPar#HH#3akoH COXpaHEHUs

MEXaHNYeCKOH OHCPIruunu

[IpakTuyeckue pabOTHI:

Onpenenenue cpenHen CKOPOCTH
CKOJIb)KeHHs OpycKa WM JBMDKEHHS INapHUKa IO
HAKJIOHHOH MIockocTH. OmnpeneneHrue YCKOpeHHs
TeNa TPH PABHOYCKOPEHHOM JBIDKEHHH  TI0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH  IIyTHM  OT
BPEMEHH MpPU PAaBHOYCKOPEHHOM JBUKEHUU Oe3
Ha4aJIbHOM CKOPOCTH.

ITpoBepka TUIIOTE3BI: eciu npu
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HavYaJbHOMH
CKOPOCTH IIYTH OTHOCSTCS KaK psiji HEYETHBIX
9HuCcel, TO  COOTBETCTBYIOIIME  IPOMEXKYTKH
BPEMEHU O/INHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHS
CKOJIBKEHHS OT CHJIbl HOPMAJbHOIO JIaBJICHUS.
Ornpenenenne kodhHUIIMEHTA TPEHUS CKOJIBXKECHHUS.
Onpenenenue KECTKOCTU NpyX HUHBL. OrnpeneneHue
paboOThI CHITBI TPEHHUS IIPH PABHOMEPHOM JIBUKESHUU
Tela 1O  TOPU3OHTAJIBHOM  IMOBEPXHOCTH.
Omnpenenenue pabOThl CHJIBI  YOPYTOCTH IpHU
nogabEMeE rpys3a ¢ UCHOIb30BAaHUEM HEMOABHKHOTO

M TOABHUKHOTO OJI0KOB

8.28

®usnyecKkue ABICHUS B IPUPOJE: MPUITUBBI
Y OTJIUBBI, IBMKEHUE TUIaHeT COJTHEUHOM CUCTEMBI,

PECAKTUBHOC IBUKCHUE )KUBBIX OPTaHN3MOB

8.29

TexHuueckre yCTpOWCTBA:  CIIUAOMETD,
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JaTYUKU II0JIOKCHHA, PACCTOSAHUSA U YCKOPCHUA,

paKeThl
MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

Konebarensnoe  nBmwxkenne. (OCHOBHBIE
9.1 XapaKTePUCTUKUA KOJEeOaHWIl: TMephoja, 4Yacrora,

aMIlIUTyaa

Maremarndeckuii U Npy>KUHHBIA MassTHUKH.

9.2 [IpeBpamenre SHEprud Mpu  KojeOaTeIbHOM
JIBYDKEHUU
93 3aryxatouie KkojeOaHus. BbIHyXIeHHbIE
' kojiebanus. Pezonanc
MexaHnnueckue BOJIHBI. CaoiicTBa
MeXaHU4YeCKUX BOJH. [IpoonbHble U nonepeyHbie
9.4 BOJNHBI.  JlnMHAa  BONHBI W CKOpOCTh €&
pacrpocTpaHeHusa. MexaHu4ecKue BOJIHBI B
TBEPIOM TeJle, CeICMUYECKUE BOJIHBI
05 3Byk. [pomkocTb M  BBICOTA  3BYKAa.
' OTtpakeHue 3ByKa
9.6 WNHudpa3Byk u ynprpazByk
[IpakTueckue paboOTHI:
OmnpeneneHue  4acTOTBl M IepUOAA
KOJIeOaHUH MaTeMaTH4eCKOTO MasgTHUKA.
OmnpeneneHue  4acTOTBl M IepUOAA
KoJIe0aHMIA TPYKUHHOTO MasiTHAKA
HccnenoBanne  3aBUCUMOCTH — IIEPHOAA
9.7 KoJIeOaHUH MOJIBEIEHHOTO K HUTHU Ipy3a OT JUIMHbI
HuTH. ccnenoBaHue 3aBUCHUMOCTH — Iepuoja
KoJIeOaHU PYKMHHOTO MasiTHUKA OT Macchl rpy3a.
[TpoBepka He3aBHCUMOCTH TIE€pHOA KoJeOaHUit
rpy3a, MOJABEIIEHHOTO0 K HUTH, OT Macchl Ipy3a U
KECTKOCTU MpYXHHBIL. M3MepeHue yckopeHus
CcBOOOIHOIO MaIeHUI
03 dusnueckue  SABIEHUS B NPHUPOE:

BOCIIpHUATUC 3BYKOB JKUBOTHBIMHU, 3CMIICTPACCHUC,
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10

11

CEMCMUYECKHUE BOJIHBI, IlyHAMHU, 3XO0

9.9

TexHuyeckue YCTPOWCTBA: 9XO0JIOT,

HCIIOJIB30BAHUC YIIbTPAa3ByKa B 6BITy N TCXHHUKE

OJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE

BOJIHBI
DNEeKTPOMArHUTHOE ToJe.
10.1 DJIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
ANIEKTPOMAarHUTHHIX BOJIH
10.2 [Ikana 371€KTpOMarHuTHBIX BOJIH
103 DneKTpoMarHuTHas npuposa CBeTa.
' CxopocTthb cBeTa. BonHOBbIE cBOMCTBa CBETa
[IpakTuyeckue pabOTHI:
10.4 N3yueHue CBOWCTB  3JIEKTPOMArHUTHBIX
BOJIH C IOMOIIBI0 MOOMIIBHOTO TeedoHa
®dusnyeckue  SABICHUS B IPUPOJE:
10.5 OHMOJIOrnYECKOe JIIEUCTBUE BUJIMIMOTO,
yABTPa(UOJIETOBOIO U PEHTTEHOBCKOIO U3JIy4EeHUN
10.6 TexHuyeckne ycTpONCTBA: MCIOJIb30BAHHE
' AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSA3H
CBETOBBIE ABJIEHUA
11.1 JIyueBas monenb cBera. ICTOUHUKYM cBETa
11.2 [IpsimonuHETHOE pacIpOCTPAaHEHHUE CBETA
1A Otpaxxenue cBeta. [Inockoe 3epkano. 3akoH
' OTpaXKCHHUsI CBETA
14 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS
' cgeta. [lonHOe BHyTpeHHEe OTpakeHUE CBETa
11.5 JIunza. Xox nyyeit B TuH3€
16 Ontuueckast  cucremMa  (horoanmapara,
' MHUKpOCKOIIA 1 TeJIeCKoIa
L7 I'ma3 Kak ONTHUYECKas cUCTEMA.
' ban3opykocTh U 1aIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B crieKTp. OIBITHI

Hrerotona. CrnokeHHE CHEKTPaIbHBIX IIBETOB.
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Jucniepcus ceera

11.9

11.10

[IpakTuyeckue pabOTHI:

#HH#HPar###ccnenosanue 3aBUCUMOCTH
yIjia OTpaXkeHHsI CBETOBOTO JIyda OT yIjia MaJCHHUs.

HH##Par##H3yuenue XapaKTepUCTUK
M300paXeHHs IIPEIMETa B TUIOCKOM 3epKajie.

#HH#HPar###ccnenosanue 3aBUCUMOCTH
yIia MpeOMJIEHHUS CBETOBOIO Jiydya OT yIia
NaJIeHUs Ha TPAHUIIE «BO3AYX — CTEKIIO».

##Par#H##lonyyenne  u3oOpakeHuil ¢
MOMOIIIbIO COOMPAIOIIEH JTNH3HI.

H###Par#H##Onpenenenue (doxycHOro
paccTosiHUSL M ONTHUYECKOM CHJIBI coOuparolen
JIUH3BL.

HH#HPar#H#H#ONBITH 110 Pa3’I0kKEHUI0 OETIoro
CBETA B CIICKTP.

#H#HPar###ONBITHl IO BOCHPHUSATHUIO I[BETA
MPEAMETOB TMPU MX HAOIIOJCHUU 4Yepe3 IIBETOBBIC

GbuIBTpHI

dusnueckre BIECHUS B IPUPOJE: 3aTMEHHS
Comnia u JIyHBI, 1IBETA TEI, ONITUYECKHE SBICHUS B
armocepe (uBer HeOa, pedpakuus, paayra,

MHUPAXK)

11.11

TexHUYyeckHe yCTpOMCTBa: OYKH, IIEPUCKOTI,

(bOTOElHHapaT, OIITUYCCKHUEC CBECTOBOJABI

12

KBAHTOBBIE ABJIEHUA

191 OmnbrTel Pezepdopaa u mmanerapHas MOAEIb
aroma. Mozenb aroma bopa

122 Hcenyckanue U MOITIOIIEHNE CBETA aTOMOM.
KBanTel. JInHeH4yareie CIeKTpsI

193 PaguoaktuBHOCTh. Anba, OeTa- U ramma-
U3ITy4EeHUs

124 Crpoenue aromHoro sanapa. Hykionnas

MOJECJIb aTOMHOTO dapa. H3otonsl
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PamnoaktuBHbele 1npeBpawieHus. Ilepuon

123 II0JIypacraza aTOMHBIX sIep
126 SnepHele peakuuu. 3aKOHBI COXPaHCHMS
' 3apsA0BOI0 U MacCOBOIO YHCET
127 DHeprusi CBS3W aTOMHBIX sjiep. CBs3b
' MAacChl U SJHEPIUH
128 Peakuymu cuHTE€3a W AeneHus  Anep.
' WcTtounuku 3ueprun CosHua u 3BE311
129 Snepnas SHEpreTUKa. JlenictBue
' paZMOaKTUBHBIX U3JIyYEHHUH HA KUBbIE OPraHU3MBI
[IpakTuyeckue pabOTHI:
HaGnronenue CIUIOMIHBIX W JIMHEHYAThIX
1210 CHEKTPOB U3JIyYEHHUS.
HccnenoBanue TpEKOB: U3MEPEHUE SJHEPTUN
YaCTHUIIBI IO TOPMO3HOMY TTyTH (110 (hoTorpadusim).
W3mepenue paanoakTuBHOro (hoHa
®dusnyeckue  SABICHUS B HPUPOJE:
€CTECTBEHHBIN PAIMOAKTUBHBINA (POH, KOCMHUUECKHE
12.11 JIy4d, PaJAOaKTUBHOE H3JIyYCHUE IMPUPOIHBIX
MUHEpAJOB, JEUCTBUE PATUOAKTUBHBIX U3I1y4EHUN
Ha OpPraHM3M YEJIOBEKa
112 TexHuueckne yCTpOWCTBA: CIIEKTPOCKOIL,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona
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MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3BOBAHUS

Kon IIpoBepsieMble TpeOGOBaHMSI K NMPEAMETHBIM pe3yJibTaTamM
NMPoOBePsIeMOro 0a30BOr0 YpOBHSI OCBOEHHMSI OCHOBHOIl  00Opa3oBaTe/IbHOM
TpeOoOBaHUS NMPOrpamMMbl OCHOBHOT0 001ero oopazoBannsi Ha ocHoBe ®I'OC

[lonumanue pomu (U3MKM B HAydyHOW KapTUHE MHUPa;
c(OpMHPOBAHHOCTh 0a30BbIX MPECTABICHUN O 3aKOHOMEPHOH CBSI3U
U II03HABAEMOCTH SIBJICHUW IPUPOABI, O POJIM IKCIICEPUMEHTA B
¢usuke, o cucremoobpasywoueil poau (U3MKK B pa3BUTHU
1 €CTECTBEHHBIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUU
¢bu3nyeckux 3HaHUN U UX POJIM B LIEJTOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIQJE€ POCCHICKMX W 3apyOeKHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOILETO

MHpa, pa3BUTHUEC TCXHUKU U TEXHOJIOTHUH

3HaHMs O BHJIaX Marepuu (BELIECTBO U MOJIE), O JBUKEHUU
KaK Croco0e CyIlecTBOBaHMS MaTrepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOpUU CTPOEHMS BEIIECTBA, O (PU3NYECKOM CYIIHOCTH SIBJICHHM
Opupoabl  (MEXaHMYECKHMX, TEIMJIOBbIX, OJJEKTPOMArHUTHBIX U
2 KBAaHTOBBIX); yMEHHE pa3iuyaTh SBJICHHUS 10 ONHMCAHUIO MX
XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX
JaHHOE (PU3UYECKOE SIBJICHUE; YMEHUE paclIO3HAaBaTh IPOSBICHUE
U3Y4YCHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOIEM MUPE, BBIIEIAA UX

CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Bnagenne  ocHOoBaMM — TOHSTUHHOTO  ammapara W
CHUMBOJIMYECKOTO SI3bIKa (PU3MKU U MCIIOIB30BAHUE UX ISl peIICHUS
3 yueOHBIX 3a/a4; YMEHHE XapaKTepu3oBaTh CBOWCTBA  Tel,
bu3nueckne sIBICHHUS M MPOLECCHl, UCIOB3Ys (DyHIaMEHTAIbHbIE U

SMITUPUYCCKNEC 3aKOHBI

YMeHHe onuchIBaTh HU3YUYCHHBIC CBOICTBaA TE€I U (bI/I3I/I‘-ICCKI/IC

SABJICHUS, UCITIOJIB3YA (1)I/I3I/I‘—IeCKI/Ie BCJIMYNHBI

Bragenvne ocHOBaMH METOIOB HAYYHOTO TIO3HAHUS C YIETOM

coOroIeHus TpaBUiI 6€30MaCHOTO TPyna: HAOIIOACHHE (PU3NIECKUX
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SBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh HKCIEPUMEHTAIBHYIO
YCTAaHOBKY W3 JIaHHOro Habopa oOOpyaOBaHUs [0 HMHCTPYKIHUH,
ONMCHIBATh  XOZ ~ ONBITA W  3allUCBIBaTh  €r0  PE3YIbTaTHI,
(bopMyITHPOBATH BHIBOIBL;

IIPOBE/ICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUH (PU3HUeCcCKuX
BEJIMYMH: YMEHHUE IUIAHMPOBATh W3MEPEHMs, CaMOCTOSATEIbHO
coOuparh SKCIEPUMEHTAIBHYIO YCTAHOBKY II0 HHCTPYKILHUH,
BBIUMCIISATh 3HAYEHHWE BEJIMYMHBI W aHAJIU3UPOBaTh IIOJyYEHHbBIE
pe3ynbrarsl ¢ y4E€TOM 3aJaHHOM IOIPELIHOCTU  PE3YNIBTAaTOB
WU3MEPEHUN;

IIPOBEJICHHE HECJI0KHBIX AKCIIEPUMEHTAJIbHBIX
UCCJIEJIOBAHUN; CaMOCTOSITENIbHO COOUpaTh 3KCHEPUMEHTAIbHYIO
YCTAaHOBKY M  INPOBOJUTH MCCIENOBAaHUE [0  HMHCTPYKLUH,
NPEACTaBIATh TOJYYSHHBIE 3aBUCHMOCTH (PU3NYECKUX BEIWYHH B
BUJie TaONUI U TPaUKOB, YUUTHIBATh IOIPEIIHOCTH, JI€JIaTh BBIBO/IbI

10 pe3ynbTaraM MCCIeI0BaHus

[lonnmaHue XapakTEpHBIX CBOMCTB (PU3MYECKUX MOJEIeH
(MaTepuanbHas TOUKa, aOCONIOTHO TBEPIOE TEJIO, MOAETH CTPOCHUS
ra3oB, >KMJIKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJEIb aroma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO sI/Ipa) U YMEHHE MPUMEHSTh MX JUIs

00BsICHEHUS] PU3NUECKUX MPOIIECCOB

YMeHue 00bACHATh (PU3NYECKHE IPOLECCHl U CBOMCTBA Tell, B
TOM 4YHCJIE U B KOHTEKCTE CUTyallUl MPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUYUHHO-CIICACTBEHHBIE CBSA3H
U CTPOUTb OOBSICHEHHE C ONOpOM Ha U3yYCHHbIE CBOWCTBA
¢busznyeckux SBICHHUM, (PU3NUYECKHEe 3aKOHBI, 3aKOHOMEPHOCTH U

MOICIIN

YMenue pemarb pacu€THble 3amaun (Ha Oaze 2 — 3
YpaBHEHMI), HUCHONb3Yysl 3aKOHbI M (OPMYIBI, CBA3BIBAIOIINE
(l)I/I?;H‘-ICCKI/Ie BCJIMYHHBI, B YaCTHOCTH, 3aIlIMCBIBATE KPATKOC YCIOBHUEC
3aJ]a4M, BBIABIISATH HEIOCTAIOUIME JaHHbIE, BBHIOMpATh 3aKOHBI U
dbopmynbl, HeoOXxomumble It €€  pelleHus, HCIOJIb30BaTh
CIpaBOYHbIC  JaHHBIE, NPOBOAUTH pAcy€Thl M  OLCHUBAThH

PCATUCTUYHOCTE IIOJYYCHHOI'0 3HAUYCHUA (I)I/ISI/I‘IGCKOI\/'I BCJIIMYHHBI,
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10

11

YMEHHE ONpEACNATh Pa3MEpPHOCTh  (U3MYECKOW  BEITUYHHBI,

MOJTy4YEHHOM MPH PEIICHUU 3a]1auu

YMeHue XapakTepr30BaTh MPUHIMIIEI ICHCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHUCJIE€ OBITOBBIX MPHOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTUYECKHUX TPOLECCOB MO UX ONHCAHUIO, UCTIONB3YS 3HAHUS O
CBOWCTBaX (DM3MYECKUX SBICHUH M HEOOXoAMMBIE (HU3UYECKUE

3aKOHOMEPHOCTH

YMeHHe HCIIONb30BaTh 3HAHUS O (DU3NYECKHUX SIBICHHSX B
MOBCEAHEBHOM KHM3HM il oOecriedeHus: O€30MacHOCTH  TPU
oOpamieHUH ¢  OBITOBBIMH  NpUOOpaMU U TEXHUUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHS 30POBbS W  COOJIONEHHUS HOPM
DKOJIOTHYECKOTO IIOBEJEHHUS B OKpYXKAalOUIEH cpene; NOHMMAaHHE
HEOOXOIMMOCTH TPUMEHEHUS JTOCTIKCHUH (U3UKU M TEXHOJOTHM

I paiOHAJIBHOT'O IIPUPOAOITIOJIb30BAHUS

OnbIT  moucka, MnpeoOpa3oBaHUs U IPEACTaBICHUS
uHpopMauu  (PU3NIECKOTO  CONIEPKAHUSA C  HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH; YMEHHE
OILICHMBATh JOCTOBEPHOCTh MOJYyYEHHOW HH(OpPMAlUu Ha OCHOBE
UMEIOLUXCS 3HAHMW M JIOTIOJHUTEIBHBIX HCTOYHHUKOB; YMEHHE
UCIIONB30BaTh IPHU BBHINOJHEHUM YUYEOHBIX 3aJaHUN  Hay4dHO-
HOMYJISIPHYIO JIUTeparypy (pU3HMUECKOro coiep)kKaHus, CIpaBOYHBIE
Marepuaibl, pecypcbl cetu HTepHer; BnaneHue 0a30BBIMU
HaBbIKaMHU IpeoOpa3oBaHus HMH(POpPMAIMM U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYI0; YMEHHUE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpPMAIMM U3 HECKOJIBKHX

NCTOYHHUKOB
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HHEPEYEHDB 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA
OI'2 1O PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT COAEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA

. Mexanuueckoe JBMXeHUE. MarepuanbHas Touka. Cucrema

orcuéra. OTHOCUTEIFHOCTh JABHXCHUA

PaBHOMepHOE U HepaBHOMEpHOE ABMKeHUE. CpeHssl CKOPOCTbh.

1.2 ®dopmyna A1 BEIYUCICHUS CPEAHEH CKOPOCTH: V = S/t

PaBHOMepHOE  TPSAMOJIMHEMHOE  JIBIJKEHHE. 3aBUCUMOCTH
KOOpAMHATBl Tejla OT BPEMEHM B  Cllydya€ pPaBHOMEPHOIO

HpﬂMOHHHCfIHOFO JABYOKCHUSA .

1.3 ) =x,+v 1
I'papuxu 3aBUCUMOCTH OT BpPEMEHHU AJIi NPOEKLUHUU CKOPOCTH,

NpoCKOHUU IMCPEMCIICHUA, IIYTU, KOOPAWHATBI IIPpU PaBHOMEPHOM

HpHMOHHHCﬁHOM JABUXXCHUU

3aBUCHMOCTh KOOpAHWHAThl TEjIa OT BPEMCHU B ClIy4dac

PaBHOYCKOPEHHOI'O pr[MOJ'IHHCﬁHOl"O JABWKCHHA:

Sx(f} =1-':|;|__ * f_l':trx *

[ B

cDOpMy.]'I]E:I AJI1 TPOCKIUH TMIEPEMCIICHUS, IIPOCKIIMN CKOPOCTU U

MIPOCKIMA  YCKOPEHUS IIPU PAaBHOYCKOPEHHOM  IPSMOJIMHENHOM

JIBIKEHUH:
14 +2
s.(D=vy, 1+a, g
U_\'('f) =Up, +a, 1,
a.(f)=canst,
UIIL - Ul.'cL =2a.‘f5.'r
I'padukym 3aBUCHMOCTH OT BPEMEHH IS TTPOCKIIMH YCKOPCHHSI,
MPOCKIIMH CKOPOCTH, MPOCKIMH TMEepPEeMEeNIeHUs], KOOPAMHATHI TPH
PaBHOYCKOPEHHOM IPSMOJIMHEHHOM JBUKCHUN
1.5 CBoOonnoe mazneHue. Dopmyinbl, ONMUCHIBAIOIIME CBOOOTHOE
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MajeHue Tejla IO BEpTUKAIM (JABM)KEHHE Tejla BHU3 WIIM BBEPX
OTHOCHUTENIbHO TMoBepxHocTH 3emiu). [paduku 3aBucuMocTd OT
BPEMEHH ISl TPOCKIIUU YCKOPEHUS, POEKIIMU CKOPOCTU U KOOPIUHATHI

IIpu CBO60,I[HOM MMaacHUM TEJ1a IO BEPTUKAIN

CKOpOCTh PAaBHOMEPHOIO JBHMKEHHUS Tejla I0 OKPYKHOCTH.
Hampasnenue ckopocru.
dopmyiia [uist BBIMUCICHHS CKOPOCTH Yepe3 panyC OKPYKHOCTH

U TIepuoA OOpareHus:

b= 1R
T
LleHTpOoCTpEeMUTENBHOE YCKOpEHHE. Hanpasnenne

HECHTPOCTPEMUTCIIBHOI'O  YCKOPCHUS. CDOpMy.]'Ia JJIA  BBIYMCIICHUA

1.6 YCKOPEHHUS:
2
a. — L
“ R
dopmyiia, CBSA3bIBAIOIIAs IEPUOJ] U YACTOTY OOpallleHus:
v = 1
T
Macca. IlnotHocts BemectBa. PopMyna il BBIUUCIECHHUS
IJIOTHOCTH:
m
1.7 p = —
V
1.8 Cuna — BekTopHas pusnueckas BenuurnHa. CloKeHne CHIl
1.9 SABnenue nnepuuu. [lepbiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOPAa YCKOPEHHS Tella U BEKTOpa CHJIBI,
JEUCTBYIOIIEN HA TEJO
1.11 B3aunmoneiictBue ten. Tperuit 3akoH HeroToHa:
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Frg=-F

1.12

1.13

1.14

Tpenue mnokod U TpeHHE CKoibkeHus. Dopmyna i

BBIYUCIICHUSA MOAYJIA CUJIbI TPEHUA CKOJIBXKCHM:

Frp:u-;‘f

Hedopmarus tena. Ynpyrue u Heynpyrue nedopmanuu. 3akoH

ynpyroii nedopmaiuu (3akoH ['yka):

F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOTI'O TATOTCHUA:

My - 1My
F=Gg- 1 _2
R2
Cuita TsoKeCTH. YCKOPEHHE CBOOOIHOTO MaICHHMS.

CDopMyna JJIA BBIYHMCJICHHUSA CHUJIBI TSAXKECTHU BOJIM3H MMOBCPXHOCTHU

3emiu: F =mg.

IBuxenne mnnaHer Bokpyr Connma. IlepBas kocmuueckast

CKOpoCThb. HeBecOMOCTB U meperpysku

Nmmynbe Tena — BekTopHas (pu3nyeckas BeIUUHHA.
=m0

Nmnynse cucremsl Ten. M3MeHenne nmnynbca. UMnynbe criibl

1.16

1.17

CHIJIBI:

3akoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHCTEMBI TCII:
p=nyUy +m,y =const
PeakTnBHOE IBHKEHHE

Mexanuyeckass pabora. Popmyna Uil BBIYHUCICHUS PaOOTHI

A=Fscosct

MexaHndeckas MOITHOCTb:

1715




Kunernueckas u IIOTCHIMaJIbHass JHEPIrus. CDopMyna JIIA

BBIUMCJICHUS KHHETHUECKOM OHCPTHUHU:

H!UE
BTy
Teopema 0 kuHeTHUYECKON dHepruu. Gopmysa 1 BEIYUCICHUS
1.18 .
IIOTEHLUAJIbHOW YHEPIUU TeJa, MOJHATOrO

HaI 3eMIIEH:

E,=mgh

Mexanuueckasi SJHEpPIUs:
E=E;.+E p

3aKkOH coxpaHeHusi MexaHuueckod sHepruu. dopmyna s

119 3aKOHA COXPAaHEHHSI MEXAaHUUYECKON SHEPTUH B OTCYTCTBHE CUJI TPEHMUS:
E = const.

IIpeBpamieHne MEXaHWYECKOM HSHEPrHMHM IIPU HAIWYUU CHIIBI

TPEHMUSL.
[TpocTble MeXaHU3MBI. «30J10TOE MPaBUIIO» MEXAHUKH.

Peruar. MomenT cuisl: M - Fl.

VYcnoBue paBHOBECHS pbluara:

M +M, +..=0
1.20 [Mompwxubld u  HemoaBWkHBIM  Onoku. KIIJ[ mpocTeix

MCXaHU3MOB,

n= Anonessan
A‘S&TPHHH

191 JlaBnenue TBEpAOrO TENA.
dopmyna 11 BBIYMCIICHUS TABICHUS TBEPIOTO Tema:
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1.22

1.23

_F
p_S'

JlaBienue raza. ATMocepHOe JaBiCHUE.

FI/I,I[pOCTaTI/ILIeCKOC JaBJICHUC BHYTPH KUAKOCTH.

@opmyna 11 BBIYUCIICHUS JABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

3akoH [lackans. ['mapaBnuueckuii npecc

3akoH Apxumena. opmyna uist onpeaeseHns BbITAIKUBAOLIEH

CHIJIBI, HeﬁCTBYIOIHeﬁ Ha TCJI10, HOFPY)KéHHOC B XXUJIKOCTb HUJIM I'a3:

Ycnosue mraBanus tena. IlmaBanne CyaOB U BO3AYyXOIlJIaBaAHHEC

1.24

MexaHuueckie KoyieOaHus. AMHJ’II/ITy,Z[a, Inepuoa M YacToTa

kosiebanuil. @opmyiia, CBSA3bIBAIOIIAs YACTOTY U MEepUoJl KojaeOaHui:

1.25

1.26

1.27

Maremarnueckuii M IPYKUHHBIM MasTHUKH. [IpeBpamienue

OHCPIUH Ipn KoJIeOaTeIbHOM JABHKCHHUHA
38.TYX8.IOH_[I/IC KoJIeOaHusl. BLIHy)KI[eHHBIC koyieOanus. Pe3onanc

MexaHn4YeCKue BOJIHEL. HpOI[OJ'IBHBIC N TIONCPCYHBIC BOJIHBI.

JInviHa BOJIHBI M CKOPOCTH PACIPOCTPAHEHUS BOJIHBI:

L=v-T

1.28

1.29

3ByK. [ poMKOCTh U BBICOTA 3ByKa. OTpaskeHHE 3ByKOBOW BOJHBI
Ha TpaHuIle 1ByX cpell. MH(pa3ByK U yIbTpa3BykK

Ipaxmuuecxue pabomoi

N3mepenune cpegneli II0THOCTH BEIECTBA; apXUMEIOBOM CHIIBL;
KECTKOCTU TPYKUHBI; Kod(D(UIIMEHTa TPEHHS CKOIBKEHHUS; paboThI
CWJIBI TPEHUS, CUJIBI YIPYTOCTH; CPEIHEH CKOPOCTH JBHKECHHS Opycka
M0 HAKJIOHHOW TIUIOCKOCTH; YCKOpPEHHsS Opycka MpH JABIKEHUHU TIO
HAaKJIOHHOW  IUTOCKOCTH;  YacTOTBl W  Tepuofa  KoyieOaHUi
MaTeMaTH4YeCKOr0 MAasTHUKA; YacTOThl H Tepuoja  KoleOaHWid
MPY)KUHHOTO MAasTHUKA; MOMEHTa CHJIBI, JEHCTBYIOIIETO HA pbHIYar;

paboTBl CHIIBI YIPYrOCTH TpU TOABEME Tpy3a C  IMOMOIIBIO
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HETO/IBIYKHOTO OJI0Ka; pabOThl CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a ¢
MIOMOIIIBIO TIOIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOW CHUJIBI OT 00BEMa
HOTPYKEHHON 9acTH Teja M OT IUIOTHOCTH XHUJKOCTH; HE3aBUCUMOCTH
BBITAJIKUBAIOIIECH CHJIBI OT MacChl TeJa; CUJIbl TPEHUS CKOJBKEHHS OT
CHJIBl HOPMAQJIBHOTO JaBIEHUS M OT poJa IOBEPXHOCTH; CHIIBI
YIIPYTOCTH, BO3HHUKAIOIIEH B MpPYXHHE, OT CTEHEeHH AepopMaIuu
HOPYXHHBI;, YCKOPEHHS Opycka OT yIila HAakKJIOHA HAaIpaBIISIONICH;
nepuona (4acToThl) KojleOaHUIl HUTSIHOTO MAasTHUKA OT JUJIMHBI HUTH;
nepuosa KojieO0aHWil TPYKMHHOTO MasTHHKAa OT MacChl rpy3a H
KECTKOCTU  TPYKUHBI, HCCIEIOBaHWE HE3aBUCHUMOCTH Mepuoaa
KOJIe0aHUI HUTSHOTO MasTHUKA OT Macchl rpysa. [IpoBepka ycrmoBus

PaBHOBCCHA pblyara

1.30

Duszuneckue s6NeHUS 8 npupoc)e.‘ INpUMCEPbl ABWXKXCHUA C
Pa3JIMIHBIMU CKOPOCTAMU B JKUBOH M HEXXHBOU mpupozac, ILCIZCTBHG
CUJIbl TPCHHUA B IMPUPOAC M TCXHHUKC, IMPHUIIUBBI U OTJIMBBI, IBUKXCHHUC
mianeT CoJaHeYHOH CUCTCMbI, PCAKTHUBHOC ABWIKCHHC JKHBBIX
OpraHnu3MoOB, pblHaru B TCJIC YCIIOBCKA, BJIMUAHUC aTMOC(bepHOFO
JaBJICHHS Ha JKUBOU OpraHu3M, IIJIaBaHUC pLI6, BOCIIpHATUC 3BYKOB

JKUBOTHBIMHU, 3EMJICTPACCHUC, celiCMHUYEeCKHe BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpoticmeéa. CHUUAOMETp, JATYUKHU T1O0JIOKEHUS,
pPacCTOSTHUS U YCKOPEHUs, TUHAMOMETD, MOAIIUITHUKH, PAaKeThl, pbIYar,
TIO/IBM)KHBIM 1 HEMOJIBIKHBIN OJTIOKM, HAKJIOHHAS TUIOCKOCTb, MTPOCTHIC
MEXaHU3Mbl B  OBITY, COOOIIAIOIIMECS  COCYAbI, YCTPOHCTBO
BOJIONPOBOJIAa, TUAPABIMYECKUN Ipecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPIIHEBOM HACOC, apeoMETp, 3XOJOT, HCIOIb30BaHUE

yABTPa3ByKa B OBITY U TEXHUKE

2.1

2.2

TEIIIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHUSI MOJICKYISIPHO-KMHETUYECKOW TEOpUU
CTpOeHHs BemiecTBa. Momenu TBEPIOTO, JKUIKOTO W Ta3000pa3HOTO

COCTOSIHUU BeIlleCTBa. KpI/ICTaJ'IHI/I‘-IeCKI/Ie n aMOp(bHBIC TC1a

I[BI/I)KGHI/IC qacTul BCIICCTBA. CBs3b CKOPOCTU JAOBUXKCHHA

4acTull ¢ Temreparypoil. bpoyHoBckoe aBmxenue, 1updy3us

23

CMaunBanue u KalmUJIJIAPHBIC SABJICHUA

24

TerutoBOE pactIMpeHne U cKaTue
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2.5

TennoBoe paBHOBECHE

Buytpennsis sHeprusa. Pabora u Temsonepeaaya Kak CriocoObl

20 U3MEHEHUS BHYTPEHHEN SHEPIUH
57 Bugelr  Teruionepenadv:  TEIUIONPOBONHOCTb,  KOHBEKIMS,
' U3JIy4cHUE
HarpeBanne wu oxnaxnenue tei. KomuuecTBOo — TEILIOTHI
VYrenbHast TEMI0EMKOCTD:
2.8
O=am(t,—1)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX IIPOLIECCaX. YpaBHEHHE
TETUIOBOTO OanaHca:
2.9
O +0G, +..=0
Hcnapenue u xoHneHcanus. MI3MeHeHne BHyTpEHHENH SHEPTUH B
510 Ipolecce UcnapeHus U KonaeHcauuud. Kunenue >kuakoctu. YienbHas
' TEIUIOTa mapooopazoBanus: L = O/m
2.11 BiaxxHocTs BO3yXa
[InaBnenne wu Kpucramumsanus. I3mMeHeHHe BHYTpPEHHEU
SHEPruu MpH IUIABJICHUM M KPUCTAINIM3aLUU. YenbHas TemioTa
IIJIaBJICHUSA:
2.12 0
o
BHyTpeHHSAs 3Heprus cropaHusi TOIUIMBA. YelbHas TEIIOTa
2.13 CropaHwus ToruBa: ¢ = Q/m
514 [Tpuniunsr pabotel TeruioBbix asurareneil. KITJ termooro
' JIBUTATEIIS
IIpaxmuueckue pabomsi
515 W3mepeHne  yaenbHONW  TEIUIOEMKOCTH  METaJUIMYECKOTO

oUuiInHApa; KOJIHWYECTBAa TCIJIOTBHI, ITOJYUYCHHOI'O BO)IOI7[ KOMHATHOM

TeMIepaTypbl (UKCUPOBAHHOM MacChl, B KOTOPYIO OMYIIEH HArpeThlid
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OUJIIMHAP, KOJIWYCCTBA TCIUUIOTBHI, OTAAHHOI'O HArpCThbiM MNUJIWMHIPOM,
II0CJIC OITYCKaHMs €TI0 B BOAY KOMHAaTHOM TEMIICPATYPHEI; OTHOCHTCIIBHOU
BJIA)KHOCTH BO3ayXxa, YI[GHLHOﬁ TCIIJIOTHI IJIaBJICHU A Jbpaa.
I/ICCJ'IC,HOBaHI/Ie HU3MCHCHHUA TEMIICpATypbl BOAbI IIPU Pa3JIUYHBIX
YCJIOBUAX; SABJICHUA TEII000MEeHa npu CMCUIMBAHUHA XOJIO,IIHOﬁ u

ropsiuei BOJIbI; Mpoliecca UCIapeHust

Duszuyeckue s61eHUs 8 npupode: IIOBEPXHOCTHOC HATAXKCHUE U

KalMWJJIAPHBIC ABJICHHUA B NPUPOAC, KPHUCTAJUIBI B IPHUPOAC, U3JTYUCHUC

216 ConHua, 3aMep3anue Bo0EMOB, MOpcKHe Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHEes, CHeTa
Texnuueckue yempoticmea: KaluJUIsphl, MIPUMEPBI
517 WCIIONb30BaHUSl ~ KPUCTALIOB, JKMJIKOCTHBIM TEPMOMETp, JaTUUK
' TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, THUTPOMETPHI,
TICUXPOMETP, MapoBasi TypOUHa, BUTATEIh BHYTPEHHETO CTOPAHUS
3 SJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. /[Ba Buga NeKTpUUYECKUX 3apsiioB
3.2 B3aumoneiictBue 3apsikeHHBIX Tel. 3akoH Kynona
33 3aKoH COXpaHEHHUS IEKTPUUECKOTO 3apsiia
Onexrpuueckoe mnosie. HanpsEHHOCTh AIEKTPUUECKOTO IOJSL.
34 [IpuHIMI CyNepno3uIuKU SIEKTPUIECKUX TMoJell (Ha KauyeCTBEHHOM
YpOBHE)
35 Hocutenu snektpuyeckux 3apsaoB. JeicTBue IeKTpUYeCcKOro
' TIOJISI Ha BJeKTpUYecKue 3apabl. [[pOBONHUKY U TUAIEKTPUKH
ITocTOSAHHBIN ANEKTPUUECKUN TOK. JIEMCTBUS DIIEKTPUUYECKOIO
toka. Cuna Toka. Hanpspxenue.
3.6 I=q/t, U=A4/4
DJIEKTPUYECKOE COMPOTHUBJIEHUE. YIIENBHOE AJIEKTPUUYECKOE
COIIPOTHUBIIEHUE:
3.7
R =pl/S
18 3axkon Oma Juis yyacTka snextpuyeckoit uenu: I = U/R
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3.9

[TocnenoBarenpHOE COEAUHEHUE IIPOBOJHUKOB:
I, =1,. U=U,+U,. R=R, +R,

HapannenLHoe COCOAUHCHUC IMPOBOJIHUKOB PaBHOT'O

CONIPOTHUBJIEHUSA:

U=UyI=1+1; R=

2 |

CMelaHHbIe COCAUHCHUA ITPOBOAHNKOB

3.10

3.11

3.12

3.13

Pabota u MmomHOCTh AnekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH [[xoyns — Jlenna:

O=I"-R-t

OmnbiT Dpcrena. MarHuTHoOE 1oJie MPSIMOTO MPOBOIHUKA C TOKOM.
JIuHUM MarHUTHOM UHYKLIMH

MarsuTHOe TII0JIE MOCTOSHHOTO MAarHMTA. BSaHMOﬂeﬁCTBHC

IIOCTOSAHHBIX MarHuToOB

3.14

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM

3.15

3.16

3.17

Onbitet @apazes. SBiaeHUE 5>IEKTPOMArHUTHOW WHIYKIUU.

IIpaBuio Jlenna

Ipaxmuuecxue pabomoi

W3mepeHne  2IEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;
MOIITHOCTH 3JIEKTPUYECKOT0 TOKA; paObOThI JEKTPHUECKOTO TOKA.

HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B
IIPOBOJIHUKE (PE3UCTOPHI, JIaMIOYKa), OT HANpPsDKEHUS Ha KOHIAX
MIPOBOJIHMKA; 3aBUCHMOCTH COINPOTUBIIEHHUS OT JJUHBI MPOBOAHMKA,
IJIOLIA/IA €0 MOIIEPEYHOIO CEUEHUS U YEIBHOIO COITPOTUBIICHHUS.

[IpoBepka mnpaBuia i SJIEKTPUYECKOTO HANPSDKEHUS MpU
IIOCJIEJIOBATEIBHOM COEJUHEHUM IPOBOAHMKOB; IpaBWia JUIs CHIIBI
AIIEKTPUYECKOTO TOKa MpHU MapajljieIbHOM COEJUHEHUH MPOBOAHHUKOB
(pe3ucTOpHI U JaMITOUKa)

Qusuueckue s6N1eHUs 8 Npupooe: SDIEKTPUUYECKUE SIBICHUS B
arMocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE IIOJIE

3emutn, nperd moaCoB, POJib MATHUTHOTO TTOJISI JIJIS J)KM3HU Ha 3eMile,
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MOJIIPHOC CUAHUC

3.18

Texnuueckue  ycmpoucmeéa: — JIEKTPOCKOIN,  aMIIEpMET,
BOJIETMETD, peocrar, CUCTUHK AIIEKTPHYECKOM SHEPTHH,
ANIEKTPOOCBETUTENILHBIE MPUOOPHI, HarpeBaTeIbHbIE MIEKTPOIPUOOPHI
(mpuMepsI),  JJEKTPUYECKHE  IPEAOXPAHUTENH,  DICKTPOMATHHT,

QJICKTPOABUTATCIIb ITOCTOAHHOT'O TOKA, ICHEPATOP IMMOCTOAHHOT'O TOKA

3.19

3HCKTpOMaI‘ HuTHBIC BOHEL [IIkama SJICKTPOMArHMTHLIX BOJIH

3.20

3.21
3.22

JlyueBass mopenb cBera. lIpsAmosnHENHOE pacnpoOCTpaHEHHE

CBC€Ta
3akoH OTPaXCHHUA CBCTA. IInockoe 3CPKaJIo

ITpenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23

[ucnepcus ceera

3.24

3.25

3.26

3.27

Jlnnza. Xon nyuelr B ymH3€e. POKYCHOE pACCTOSHHUE JIMH3BI.

Onruueckas cwiia duH3sl D = 1/F
I'ma3 xak ontuyeckas cucrema. OnTudecKue mpruodopsI

Tlpaxmuueckue pabomol

Hi#HPar#t#l13Mepenne ONTHYECKON CHIIBI cOOMPAIOIIEeH JTMH3BI;
(hOKYCHOTO paccTOsIHUSA coOuparoliei JUH3bI (TI0 CBOMCTBY paBEHCTBA
pa3MepoB TpeaMeTa U M300paKeHHs, KOTIa MPEAMET PaCIIOIOKEeH B
JBOMHOM (hOKycCe), TOKa3aTes MPeJIOMIICHHS CTEKIIa.

###Par###Accnenosanue CBOMCTBa M300pakeHHs,
MOJIy4EHHOTO C MTOMOIIBIO0 COOMpAIOIIe JIMH3bL; U3MEHEHUs! (POKYCHOTO
PacCToOAHUA JABYX CJIOKCHHBIX JIMH3, 3aBUCUMOCTH YIJIa MPCIOMIICHUA
CBETOBOTO JIyya OT yIJIa MaJIeHHUs Ha TPaHULIE «BO3/1YX — CTEKIIO»

Qusuueckue agnrenus 6 npupooe: 3armenns Comxna u JIyHsl,
L[BETa TeJI, ONTHYECKUE sABJIEeHUs B arMochepe (uBeT HeOa, pedpaxius,

paayra, MUpax)

3.28

4.1

Texnuueckue ycmpoticméa: OYKH, NEpUCKON, (hoToanmapar,

ONTUYECKUE CBETOBOJIbI
KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTh. Anb(da-, 6eTa-, raMMa-u3nydeHus. Peakiuu

anb(a-u 6era-pacnaga

4.2

Oneitel  Pezepdopna  mo  paccesHuro — anb(a-yacTHII.

IInanerapHas Monenb aroma
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4.3 CocraB aromHoro sigpa. M3otonsl

4.4 [lepuon monypacmajia aTOMHBIX sII€p

45 SnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsAJOBOTO H
' MacCOBOT'O YHCET

Qusuueckue  A61eHU 8 npupooe: €CTECTBEHHBIN

46 pannoaKTUBHBINA (HOH, KOCMUYECKHE JTY4H, PAIHOAKTUBHOE U3ITy4CHUE

' MPUPOJIHBIX MMHEPAJIOB, JCHCTBHE DPATUOAKTHUBHBIX H3IIyY€HUH Ha
OpTraHu3M YelIoBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOIN, HWHIUBUIYaIbHBIN

' J03UMETp, Kamepa Bunbcona, simepHas sHepreTuka
Xumus

MHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOTO 00I111ero 00pa3oBaHus COCTaBICHAa HA OCHOBE
TpeOOBaHUIl K pe3yibraTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTeNbHOIl MPOrpaMMbI OCHOBHOTO
obmiero obpaszoBanus, npenactaBieHHbix B GI'OC 00O, a takke Ha OCHOBE (QenepalbHON
paboueil mporpaMMbl BOCIIUTAHUSA M C YYETOM KOHIEMIUHU IMPErnoAaBaHus y4eOHOTo MmpeaMeTa
«Xumusi» B 00pazoBarelbHbIX opranu3amnusax Poccuiickori denepanmm.

[Iporpamma 10 XMMHHM Aa€T MPEACTABICHUE O IIENIAX, OOIIeH cTpareruu OOydeHHS,
BOCIIUTAHUSI M Pa3BUTHSA OOYYAIONIMXCA CPEACTBAMHU Yy4eOHOTO TpeaMeTa, yCTaHaBIMBAET
00s13aTenbHOE MPEAMETHOE COZEp)KaHME, TPEAyCMaTpUBaeT paclpeleieHue ero 1o KiaccaMm U
CTPYKTYPUPOBAHHE TIO pa3JeiaM U TeMaM MPOTPaMMBI 110 XUMHH, OTPEIEISIET KOJINYECTBEHHBIC
Y KQUE€CTBEHHBIE XapaKTEPUCTUKU COAEPKAHMS, PEKOMEHIYEMYIO TIOCIIEI0BATEIbHOCTD U3YUYEHUS
XUMHUH C YYETOM MEKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, TOTUKHA y4eOHOTO Mpolecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUaronInXcs, OnpeesieT BO3MOKHOCTH MpeIMeTa JUIs peanu3alun
TpeOoBaHUIl K pe3ynbTaTaM OCBOCHHsS OCHOBHOW 00pa3oBaTeNbHO MpOrpaMMbl Ha YPOBHE
OCHOBHOTo 0011ero o0pa3oBaHMs, a TakKe TpeOOBaHUM K pe3ynbTaram OOy4YeHHsS XUMHH Ha
YpOBHE IIeJIel U3y4YeHUs MpeAMETa U OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEIHLHON ACSATEIHHOCTH
00y4Jaromerocst o OCBOCHHUIO yUeOHOTO COACPIKAHUS.

3HaHUE XUMHUHU CITY)KUT OCHOBOH ISl (HOPMHUPOBAaHMSI MUPOBO33PEHHUS 00YUaIOMIErocs, ero
MPECTaBICHUN O MaTepHAIbHOM €IMHCTBE MHUPa, BAXXKHYIO POJIb UTPAIOT (DOpMUPYEMBbIE XUMUEH
MPECTaBICHUS O B3aHUMOIMPEBPAIICHUAX YHEPTUU U 00 HBOIIOLUHU BEIIECTB B MIPHUPOJIE, O MYTAX
pelieHuss TIO0ANbHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHs YEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUYECKOM, TUIIEBON U SKOJIOTUYECKON OE€30MacHOCTH, TPOOIIEM 3paBOOXPaHEHUSI.

N3yuenne xumun:

CIOCOOCTBYET pean3aliiid BO3MOXKHOCTEHN ISl CaMOpa3BUTHS B (POPMUPOBAHUS KYIIBTYPhI
JMYHOCTH, €€ o011ei 1 QyHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHNE MBINIJIEHUS U TBOPUYECKUX CTIOCOOHOCTEN OO0ydaromuxcs,
HaBBIKOB HUX  CAMOCTOATEIbHOW  y4yeOHOW  JESTeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
WCCIICJIOBATEIbCKUX YMEHUN, HEOOXONMMBIX KakK B TIOBCEIHEBHON JKM3HH, Tak U B
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npo¢eCCUOHAILHON AEATEIbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYIHOTO MBIIUICHUS, 3K IbIBAET OCHOBBI LIEJIOCTHOTO B3IIISAIA
Ha EIWHCTBO MPHPOABI W 4YENIOBEKAa, SBISAETCA OTBETCTBEHHBIM JTanoM B (HOpMUPOBAHHH
€CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyJarOIuXCs;

crocoOcTByeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO--HAyYHBIM
3HAHUSAM, K IpUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B HKOJIOTMYEecKoe 0Opa3zoBaHUeE
00yYaroImxcsl.

JlaHHble HampaBieHHMs B OOyYeHMM XUMHUHM OOECHEUMBAIOTCS CHELU(UKON coaepkKaHus
y4eOHOr0 MpeaMeTa, KOTOPbIH SIBIAETCS IeAarornuecky alalTUPOBaHHBIM OTpaXKeHHEM 0a30BOH
HayKU XMMHH Ha ONPEACIEHHOM 3Tare €€ pa3BUTH.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUS OPHUEHTUPOBAH HA OCBOCHUE
00y4aroIIMMKCS] CUCTEMbI IIEPBOHAYANIbHBIX MOHATUH XUMHHM, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBbIX MTOHITUNA OpraHU4YeCKON XUMUU.

CrpykTypa coiep)kaHusi MPOrpaMMBbl [0 XUMHU C(OPMHPOBaHA HA OCHOBE CHCTEMHOI'O
noaxona k e€ usydeHuro. ConepkaHUe CKIAAbIBAETCS M3 CHUCTEMbl NOHATUH O XHMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl IMOHATHUH O XUMHMUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPraHM30BaHbl IO NPUHIUILY IOCIIEJOBATEIBHOIO Pa3BUTHS 3HAHUI HAa OCHOBE
TEOPETHYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO Y4EHMS KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— [lepuognueckoro 3akona /I. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aTOMa U XUMHUYECKON CBS3H;

— MPECTaBIECHUHN 00 NEKTPOIUTHUECKON IUCCOLUAIMN BEILIECTB B paCTBOPAX.

Teoperndyeckne 3HaHUS PAcCMAaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJIEHHBIX (PAaKTOB, Pa3BUBAIOTCS MOCIIEAOBATENILHO OT OJHOTO YPOBHSI K APYrOMY, BBITIOTHSIS
(GyHKIMM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTHUYECKOTO
NPUMEHEHHUS U TIOJIYUYSHUS U3y4aeMbIX BEILECTB.

OcBoeHue MporpaMMbl MO XHMHUHU CHOCOOCTBYET (OPMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBIAIOIIECH HAy4HOW KapTHHBI MHpPa B JIOTUKE €€ CUCTEMHOM IIpUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAyYHOMY 3HAHUIO U METO/aM IO3HAaHUA B Hayke. M3ydeHne xumun
MPOMCXOJUT C IPUBJIEYCHUEM 3HaHUI U3 paHee U3yUEHHBIX YUeOHbIX MpeaMeToB: «OKpyKaromui
Mup», «buonorus. 5—7 knaccel» U «PuU3uKa. 7 Kiacey.

[Tpy n3yuyeHUH XUMHUU IPOUCXOAUT (POPMHUPOBAHUE 3HAHUH OCHOB XMMHMUYECKOH HAyKH Kak
0011acTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTHUECKOM AESITENbHOCTH YeJIOBEKa U KaK OTHOTO U3
KOMITOHEHTOB MHUPOBOH KYIbTYpbl. 3ajada y4eOHOro mpeiaMera COCTOUT B (OPMUPOBAHUU
CUCTEMBbl XMMHUYECKUX 3HAHUN — BaXHEUIIUX (aKTOB, MOHATUHN, 3aKOHOB M TEOPETHUECKHX
MOJIOKEHHUM, JIOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, S3bIka HayKH, B
IpUOOIIEHNHN K HAyYHBIM METOJIaM IO3HAHUS NPH U3YUYE€HUH BELIECTB U XMMUYECKUX PEaKIIHid, B
(GopMHpPOBaHUM U PA3BUTUM I[IO3HABATENIBHBIX YMEHHUH W UX TNPUMEHEHUHM B Yy4eOHO-
MIO3HABATENFHON U y4eOHO-MCCIIE0BaTEIbCKOM 1eATEIbHOCTH, OCBOGHUH MPaBUJI 0€30M1acHOrO
oOpaleHus C BeIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipy m3yuyeHUHM XUMUU Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHHUS BaKHOE 3HAYECHUE
pUOOPETH TaKue LIEH, KaK:

— (hopMupoBaHME MHTEIIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
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COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MIPUHSTHIO PEILIEHUH, CIOCOOHOMN aJanTUpOBaThCs K OBICTPO
MEHSIOLITUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTb OOyYeHHUs Ha CHCTEMAaTHYecKoe NpuoOIIeHne oO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ TIO3HABaTE€JIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOAaM  IIO3HaHuA,
(bopMUpPYIOIIMM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEN K XUMHUH;

— ofecrneueHue YCJIOBHM, CIOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYaIOIUMUCS OIbITa
pa3HoOOOpa3HON AESITETbHOCTH, MO3HAHHMS U CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHI[HH ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JJIs1 PA3IMYHBIX BUIOB JACSITEIbHOCTH;

— popmupoBanue 00mIeH QPYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
quCcIIe yMEHUI OOBSCHATh U OLICHUBATH SBJICHUS OKPYKAIOIIETO MUPA, UCIIOIb3Ys 3HAHUS U OIIBIT,
MOJTyYEHHBIC TIPH M3YYCHHH XUMHH, MPUMEHATh MX NPH PEIICHUU TPOOJIEM B TMOBCETHEBHOM
JKU3HU U TPYAOBOH JIeATEIbHOCTH;

— ¢opMHUpoBaHUE Y O0YHAIOIIUXCSI TYMAHUCTUUYECKUX OTHOIICHUU, TOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHUU ISl BBIPAOOTKH HKOJOTHYECKH Ie1eCO00pa3HOro MOBeNeHUs B OBITY U
TPYIOBOW NEATEIHHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOUIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTUBAIMH K 00y4E€HUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHsI OOIIEYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouis ¥ HANIPABIEHHOCTH JIadbHEHIIero o0y4eHus.

OO61iee yucino yacoB, OTBEACHHBIX U M3YyYEHHUS XMMHUH HAa YPOBHE OCHOBHOTO OOIIETO
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezieln0), B 9 kiacce — 68
4acoB (2 4aca B HEZIETIO).
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COIJEPKAHUE OBYYEHMUAA

8 KJIACC

IlepBoHaYaIbHBIE XUMHYECKUE MIOHATHUS

[Ipenmer xumun. Posib XMMUH B )KU3HU Y€JIOBEKA. XMMUS B CUCTEME HayK. Tena 1 BemecTna.
®du3nyecKue CBOMCTBA BEIIECTB. Arperarnoe cocrosinue BemecTs. [loHaTre o MeToiax no3HaHus
B xumuu. Yucteie BeniecTBa U cMecu. CriocoOsl pa3zenieHus: cMeceil.

ATOMBI U MOJIEKY/Ibl. XUMUYECKHE 371eMEHThI. CUMBOJIBI XMMUYECKUX 1eMEHTOB. [IpocThie
U CJIOXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUYEHHE.

Xumuyeckasi popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiecTB. OTHOcuTenbHas aromMHasi Macca. OTHOCHUTENbHasT MOJIKYJISIpHAs Macca.
MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUU.

KonunuecTtBo BemectBa. Mosbs. MonsipHas macca. B3anumMocBsA3b KOJIMUECTBA, MAaCChl U YUCIa
CTPYKTYPHBIX €IMHUI] BeliecTBa. Pacuérel mo GpopmynaM XUMHUYECKUX COCTUHEHHM.

®u3nuecKkue M XMMHYECKUE SIBJICHHUS. XHUMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXpPaHEHHUsI MacChl BellecTB. XUMHUUecKre ypaBHeHUs. Knaccuduxamnus XuMU4ecKuX peakuui
(coemuHeHus, pa3IoKeHUs, 3aMEILCHUsI, OOMECHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IOCYIIOW, MpaBUiIaMH PaOOTHI B JaOOpaTOpUU U MpHEMAMU
oOpartreHust ¢ JTabOpaToOpHBIM OOOPYIOBAaHUEM, H3YUCHHE WM ONHMCAHHE (DU3NYIECKHX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMoeHNE (PU3UUECKUX (TIaBJIEHNE BOCKA, TAsTHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KHTIEHUE M KOHJCHCAlMs BOAbI) M XUMUYECKUX (TOPEHHUE CBEYH,
MPOKaTUBaHUE METHOM MMPOBOJIIOKH, B3aMMOICHCTBUE MeJa ¢ KUCIOTOW) SIBJICHHM, HAOMoIeH e U
OTHMCAaHKE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKinii (pa3noxkeHne caxapa, B3auMOJIeHCTBUE
CEepHON KHCJIOTHI C XJIOpUAOM Oapus, paznoxkeHue ruapokcuaa menu (II) mpu HarpeBanuw,
B3aMMO/IelicTBHE kese3a ¢ pacTBopoM conu Meau (1), u3ydenne cnocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, (PrIbTpOBaHUE, BHITIAPUBAHUE, TUCTUIUIAIMSA, XpoMaTorpadus, IpOBeIeHNE
OYMCTKH TIOBAPEHHOW CoOJIM, HAOMIOJCHHE W OINHUCAHHE pPE3YJIbTaTOB TIPOBEJCHUS OIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHUsI MACChI, CO3/ITaHNE MOJIETIEH MOJIEKYIT (ITapOCTEPKHEBBIX).

Ba:kneiinue npeacTaBuTe 14 HEOPraHUYeCKNX BellleCTB

Bo3nyx — cMech razoB. CocrtaB Bo3ayxa. Kucnopog — 31€MEHT M MPOCTOE BEUIECTBO.
Haxoxxnenue kucnopona B npupoae, Gu3nyeckue 1 XMMUYeCKUe CBOWCTBA (peakiuu TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoma. CrnocoObl TMONyYeHHUs KHCIOpoga B Jiaboparopuu U
MPOMBIIUIEHHOCTH. KpyroBopoT kucnmopona B mpupozge. O30H — amioTpornHas MoguduKaius
KHCIJIOPOJA.

TennoBolt 3(pdexkT XUMHUECKOM peaklnd, TEePMOXUMHUYECKHE YpaBHEHHUS, 3K30- H
SHIOTEPMUYECKUE peaKIuu. TOIUTMBO: yrojdb W METaH. 3arps3HEHHE BO3/AyXa, YCHUJICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — anemenT u mpocToe BemecTBo. Haxoxaenue Bogopoaa B npupoae, Guzndeckue
¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI mony4deHus. KucnoTel u comnu.

Monsipablit 00bEM Ta30B. Pacu€Thl Mo XMMUUYECKUM YPaBHEHUSIM.

®dusnueckue cBorcTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelieHHble 1
HEHACBIIICHHBIE PAacTBOpPbl. PacTBOpMMOCTh BellecTB B BoAe. MaccoBasi [0S BElIeCTBa B
pactBope. XUMHUYECKHE CBOMCTBAa BoAbl. OcHOBaHUA. Poib pacTBOPOB B MPUPOAE M B KU3HU
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yenoBeka. KpyroBopot Boabsl B mpUpoAE. 3arpsA3HEHHE MPUPOAHBIX BoA. OxXxpaHa M OYMCTKA
MPUPOAHBIX BO/I.

Knaccudukamuss Heopranmdecknx coeaumHenuid. Oxcunpl. Knaccuduxamms oxcuios:
coneoOpa3yromnue (OCHOBHBIC, KUCIIOTHBIE, aM(POTEpHBIE) U HeconeoOpasyrone. Homenknarypa
okcuoB. Ouznyeckre U XuMUYECKHE CBOMCTBA OKCHIOB. [lomyueHne okcumoB.

OcHoBanus. Krnaccudukarusi ocHOBaHMIA: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. ®@u3nMyeckue M XMMHUYECKHE CBOMCTBa ocHoBaHuil. I[lomydenue
OCHOBAHUM.

Kucnotel. Knaccudukamus kucnor. Homenkiarypa kucinor. @usndeckue U XUMHUECKHE
cBoMCTBa KUCIIOT. Pan aktuBHOCTH MeTasuioB H. H. bekerosa. Ilomydenue Kucior.

Comu. Homenknarypa coneil. dusnyeckne u xuMuueckue cBoiicTBa coiedd. [lomydyenue
COJIEH.

['eHeTnueckas CBSI3b MEXKIy KiIacCaMi HEOPTaHUYECKUX COSAMHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeNICHUE COACpPkKaHMS KUCIOpOoAa B BO3AyXe, MONyueHUEe, COOMpaHue,
pacro3HaBaHME M U3yYEHHUE CBOMCTB KHUCIOpOJa, HaOIIOIEeHHE B3aMMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUSI BOSHHUKHOBEHHS U MpPEKpalleHusi TopeHus (moxapa), 03HAKOMJICHHE C
00pa3iamMu OKCHI0B ¥ ONTMCAHUE UX CBOMCTB, OJyUYE€HHUE, COOMPAHHE, pACTIO3HABAHUE U U3yUEHUE
CBOMCTB BojlOpo/ia (ropeHue), B3aumojencTBue Bomopoaa ¢ okcuaoMm meau (II) (BozmoxkHO
UCTIOJIb30BAaHNE BHUICOMATEPHAIOB), HAOIIONEHHE OOpa3llOB BEMIECTB KOJIWYECTBOM | MOIb,
UCCIJIEJIOBAHNE OCOOEHHOCTEH pAacCTBOPEHHS BEUIECTB C pa3IM4YHON pPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOW JOJE€H pacTBOPEHHOIO BEUIECTBA,
B3aMMOJICHICTBHE BOJBI C MeTaUlaMH (HaTpueM H KalbllieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUANIOB), HCCIeIOBaHHEe 00pa3l0OB HEOPraHUYECKUX BEIIECTB PA3IHYHBIX KJIACCOB,
HaOMIOIeHne M3MEHEHHs] OKpPacKM HMHAMKATOPOB B PACTBOpAX KHCIOT U IIEIOYeH, U3ydyeHUe
B3anmozelictBusa okcuaa menu (1) ¢ pactBopom cepHOI KUCTOTHI, KUCIOT C METaJJIaMH, peakui
HEUTpaIn3aluu, MoJyuYeHne HEPAaCTBOPUMBIX OCHOBAHHH, BRITECHEHHE OTHOTO METaJlIa IPYyTruM
W3 pacTBOpa COJHU, PEIIEHUWE SKCHEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHeliine Kiacchl
HEOPTaHUYECKUX COCTUHEHU.

Iepuonnyecknii 3axkon u Ilepuoagnueckass cucrema xumuuyeckux djiementos /l. WU.
MenaeneeBa. Ctpoenne aromoB. XumMuieckasi cBsi3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX 3JIEMEHTOB. [IoHATHE 0 Tpynmax CXOIHBIX
AIIEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMENbHBIE METAILIBI, TaJIOTeHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(POTEpHBIE OKCUIBI M TUIPOKCHIBI.

Ilepnonmuecknii 3akoH. Ilepuogmyeckas cucremMa XuMHYecKHx »saemeHtoB J[. .
MenneneeBa. Koporkonepuoanass u guHHOnepuonHas (opmbl [leproanueckoil cucTeMbl
xumuueckux anemeHtoB J. M. MengeneeBa. Ilepuonst u rpynmbel. DPU3WYECKUNA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnexkTponsl. CTpOSHHE AIEKTPOHHBIX
obonouek aromoB mepBbiXx 20 xumudeckux dmemeHToB llepmommueckoit cuctemsr J[. U.
MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO 3JIEMEHTA MO €ro nojioxeHuto B Ilepuoanueckoit
cucteme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS PaInyCca aTOMOB XMMHYECKUX IEMEHTOB, METAJUINYECKUX U
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HEMETAJLIMYECKUX CBOMCTB I10 TPYIIaM U IEPUOJAM.

3nauyenue Ilepuonuueckoro 3akoHa u llepronnyeckoil cuCTEMbl XUMUYECKUX JIEMEHTOB
JUIS pa3sBUTHS HayKU U NpakTuku. [1. 1. MenneneeB — yu€Hblil U rpaklaHUH.

XuMuyeckas CBSI3b. KoBanenTtHas (monsipHas U HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 1EMEHTOB. VloHHas! CBSI3b.

Crenenp  okucineHus. OKHCIMTEIBHO--BOCCTAHOBUTENBHBIE — peakuuu. IIponeccsr
OKHCJICHHS U BOCCTAHOBJICHMsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHue o0pa3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3aUMOACHUCTBUE T'MIPOKCH]IA
IIMHKA C pacTBOpaMHU KUCJIOT U IIEJ0YEH, NIPOBEJEHUE ONBITOB, WIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMN (TOpEHUE, pEAKLIUK PA3JI0KEHUS, COETUHEHUS).

Mescnpeomemmoie ceasu

Peanuzanus MexXnpeaMETHBIX CBA3€H NpU U3yYEHUU XMMUU B 8 Kilacce OCYIIECTBIISETCS
yepe3 UCIO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHbIX TOHATUH, TaK U OHATHMH, SBIISIOIINXCS
CHUCTEMHBIMU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKJIA.

OO111e ecTecTBEHHO--HAYYHbIC IOHATHUS: HAYy4HBIH (akT, TUII0Te3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, KiaccupUKalus, MEepUOAUYHOCTb, HAOMIONEHNUE, SKCIEPUMEHT, MOJEIMPOBaHHE,
U3MEPEHHE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIWJA, W30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUI 3apsj, BELIECTBO, TEJIO, O0bEM, arperarHoe
COCTOSIHME BEIIECTBA, a3, (PM3MYECKUE BEIWYHMHBI, CIUHUIBI M3MEPEHHUs, KOCMOC, IUIaHETHI,
3BE311B1, COJIHIIE.

buonorus: ¢otocunres, apixanue, 6uocgepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOTIaEMBbIE,
TOIIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuUMHYecKasi peakus

Ilepnonmuecknii 3akoH. Ilepuogmyeckas cucremMa XHMHYEeCKHX »dnemeHToB J[. .
Menpeneena. CTpoeHne aTOMOB. 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB XUMUYECKUX JIEMEHTOB
NEePBBIX TPEX IMEPUOAOB, Kallns, KaJbLUi U MX COECAMHEHUH B COOTBETCTBUHU C IOJIOKEHUEM
aneMeHTOB B [leproanueckoil cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBI XUMUYECKOM CBSI3U. THIIBI KPHUCTAUIMYECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKN U BUAA XUMUYECKOH CBSI3U.

Knaccugpukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHWYEeCKUX COECTUHEHHM, reHeTHYecKas
CBSI3b HEOPTraHMYECKHUX BEIIECTB.

Knaccudukanus XUMHUECKHX peakui MO pa3U4HbIM IpHU3HAKaM (10 YUCIy M COCTaBy
Y4YaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3G (dEKTY, 10 U3MEHEHHIO CTENIeHEeH OKUCIIEHUS
XUMHUYECKUX OJIEMEHTOB, IO OOpaTUMOCTH, 10 YYacTUIO KaTaau3aropa). OJK30- H
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTne o cxopocTd Xumuueckor peakuuu. [TonsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHUX peaklusax. [[oHATHE 0 TOMOT€HHBIX U F€TEPOTreHHBIX peakuusax. [lonsaTue o karanuse.
[TonsiTHE O XUMUYECKOM paBHOBECUH. DAKTOPBI, BIUSAIOIUE HA CKOPOCTh XMMUYECKON peaKuu
1 TI0JIOKEHUE XUMHYECKOTO PABHOBECHS.
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OKHCITUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, OSJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHONW peakuuu. CoCTaBlI€HHE YPABHEHMHM OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIX
pEaKIHii C UCIIOIHb30BAHNEM METO/A AIIEKTPOHHOTO OasaHca.

Teopus 2MEKTPOIUTUYECKON JUCCOLMALMHN. DJIEKTPOIUTBHI U HEAIEKTPOIUTH. KaTHOHBI,
AHUOHBI. MeXaHu3M JAMCCOLUAIMH BELLECTB C Pa3IM4YHBIMU BUIAMU XUMUUYECKOU cBsA3U. CTeneHb
muccouuanuu. CHUIIbHbBIE U c1a0ble AIEeKTPOIUTHL.

Peakuuu moHHoro oomeHa. YciaoBHsI MPOTEKaHUS PeaKIMii MOHHOro oOMEHa, IMOJIHbIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuui. CBOMCTBa KHCIIOT, OCHOBAaHUN U COJEH B CBETE
MPEICTaBICHU 00 3JIEKTPOIMTUYECKON naucconuanvu. KadecTBeHHbIE peaklMM Ha HOHBI
[TonsTHE O THAPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISAMU KPUCTANIMYECKUX PEIIETOK HEOPraHMYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ajiMasa), CIOXKHBIX BELIECTB (XJIOpHAAa HaTpus),
WCCJIEJIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOM pPEaKIUU OT BO3ACUCTBUS PA3IUYHBIX
(bakTOpoB, HCCIEAOBAHUE AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOIUAIIUU
KHCIIOT, IIeNIoYel u coielf (BO3MOXKHO MCIOIB30BaHE BHIEO MAaTEPHUAIIOB), IPOBEICHHIE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKaHHs peakluii MOHHOro oOMeHa (0OpazoBaHHE OcCajKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJbl), OMBITOB, WLIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUil (rOpeHHe, peakluyd pa3jokKEeHUs, COEAUHEHHUS), PACIIO3HABaHUE
HEOPraHMYECKUX BELIECTB C I[IOMOIIbI0 KAYECTBEHHBIX pEaKUUid Ha MOHbI, pELICHHUE
AKCIEPHUMEHTAIbHBIX 3a/1a4.

HemeTaJyibl M MX coOeTHHEHUS

OOmast xapakrepucTuka rajioreHoB. OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrpoeHue M (U3MYECKHE CBOMCTBA MPOCTBHIX BELIECTB — TaJOIE€HOB.
XuMHUECKHUe CBOICTBa Ha MpuMepe xjopa (B3aUMOJEHCTBHE € MeTallaMH, HeMeTallaMH,
menodamu). XaopoBogopoa. CossiHast KUCI0Ta, XMMHUUECKHE CBOMCTBA, TOTy4YEeHUE, IPUMEHEHHE.
[eiicTBue xJjiopa W XJIOPOBOJIOPOJA HA OPraHU3M 4eloBeka. BakHelmme XJIopuabl U HUX
HaXOXKJCHHE B MIPUPOJIE.

OO6mass xapakrtepuctuka smeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHblEe CTENeHU okucieHus. CTpoeHue U (U3MUECKHe CBOMCTBA MPOCTHIX BEUIECTB —
KHCJIOpOJia U cepbl. AJUIOTPONHbIE MOAM(UKALMN KUCIOPOAA M cepbl. XMMHUYECKUE CBOMCTBA
cepel. CepoBofopon, cTpoeHHe, (U3MYEeCKHe M XHMUYecKhe CBOMCTBAa. OKCHIBI cepbl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (pU3HUECKHe M XMMHUYECKUE CBOMCTBA
(oO1re Kak mpeACcTaBUTENs Kilacca KUCIIOT U crennduyeckre). XUMHUYECKHE peaklny, JexKaliue
B OCHOBE ITPOMBILIUIEHHOT'0 CII0C00a MOTy4yeHus CepHOU KUCIOTHI. [IpMeHeHne cepHOi KUCIOTHI.
Conu cepHOM KHCIIOTBHI, Ka4eCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxmenue cepsl u e
COEIMHEHUHN B NpHUpOoje. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COSANHEHUSIMH CEpPBI
(KUCJIOTHBIE 10XK]TU, 3aTPSI3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPAIICHHUS.

OOmast xapakTepucTuka 31IeMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHM OKHCICHHs. A30T, pacnpocTpaHeHHE B HpuUposae, (Qusnueckue Hu
XUMHYecKue cBoicTBa. KpyroBopor azora B npupone. AMMHAK, ero (pu3ndeckue 1 XuMU4ecKue
CBOWCTBa, MoyuyeHue U npuMeHeHre. Cou aMMOHUS, UX (GU3NUYECKHE U XMMUYECKHE CBOMCTRA,
npuMmeHenue. KadecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ IMOJIydeHUe,
bu3nveckue W XUMHYECKHE CBoMcTBa (00mMe KaK TIPENCTAaBHTENs Kilacca KHCIOT |
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cnenuduyeckue). Vcmnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KadyecTBE MHUHEpaIbHBIX
yaoOpeHui. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsi3HEHHE BO3IyXa, MOYBBI U BOMOEMOB). Docdop, amioTporHbie MOTUPHUKAINN
docdopa, dpuznyeckue n xumuueckue cpoiictsa. Oxcun docdopa (V) u pochopnas kucnora,
¢u3nueckue M XMMHYECKHE CBOWCTBa, mMoiydeHue. Mcmomb3oBanue ¢ochaToB B KauecTBe
MUHEPAIBHBIX yIOOpEHUH.

OO6mas xapaktepucThka dneMeHToB [VA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHHS. YIIEpOJl, aJJIOTPONHbIE MOAU(PHUKAIINK, PACIPOCTPAHEHUE B
npupoje, Gusnueckre U XuMuieckue cBoiictBa. AacopOuus. Kpyrosopor yriepoaa B npupoze.
Oxcunpl yriepona, ux (GU3N4ecKre U XMMHUYECKHe CBOWCTBA, JEHCTBUE HA KUBBIE OPTaHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. JKOJIOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a NI00ATHHOTO MOTETUICHUS KJIMMaTa, MapHUKOBBIN (D (EKT. YroapHas KUCIOTa U €€ COJIH,
uX pU3NYECKUE U XMMHUECKHE CBOMCTBA, IOJIyYeHUE U puMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbl. Vcrnonb3oBanue kapoOHATOB B OBITY, MEAUILIUHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO3SICTBE.

[lepBoHauagbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSIX YIIepoja
(MeraH, 3TaH, 3 TUJIEH, alleTUJICH, 3 TAHOJ, NIULEPHH, YKCYCHas KucioTa). [IpupoaHbie HCTOUHUKH
YIIIEBOAOPOIOB (Yroiib, IPUPOAHBIN T'a3, HEPTH), MPOAYKTHI UX NepepadoTKu (OCH3MH), HX POJIb B
ObITY W mpoMbIIUIeHHOCTH. [ToHATHE O OMONOTMYECKHM BaKHBIX BEIIECTBAX: XXHpaX, Oenkax,
yIJIEBOAX — M MX pOJIM B JKM3HU 4eloBeka. MarepuajlbHOE €IMHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COECTUHEHUH.

Kpemuuii, ero ¢dusnueckue u XUMHYECKHE CBOWCTBA, IMOIY4YeHHE U IPUMEHEHUE.
CoenuHenus kpemHus B mnpupone. OOume mnperncrasieHus o0 okcune kpemuHus (IV) u
KpeMHHEeBOM kucioTe. CUIIMKAThl, UX MCIIOIb30BaHUE B OBITY, B IPOMBILIUIEHHOCTH. Baxkneiiume
CTpOMTENbHbIE MaTepHabl: KEepaMuKa, CTEKJO, IIeMEHT, OeToH, »ene300eToH. IIpobimembl
0€30MacHOT0 UCIOIb30BAHUS CTPOUTENILHBIX MAaT€PHAIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3yuyeHue o0paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, IIPOBEACHUE
Kaue€CTBEHHBIX PEaKIUil Ha XJIOPUJ-UOHBI U HAOIIO/IEHUE MPU3HAKOB UX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (pu3NYecKue U XMMUYECKHE CBOWCTBA TaJIOTEHOB U UX COEIMHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHME ¢ OOpa3llaMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HaKOMJIeHHMEe C oOpa3maMu ceppl M €€ COeIMHEHMSMHU (BO3MOXHO MCIIOJIb30BaHUE
BUJCOMATepUANIOB), HaONofeHue Tmporecca oOymIMBaHUS — caxapa IoJ  JeicTBHEM
KOHIEHTPUPOBAHHOM CEpHON KHMCIOTHI, U3ydeHHE XMMHUYECKUX CBOMCTB pa30aBiIeHHOI cepHOU
KHUCJIOThI, TIPOBE/ICHNE KaYyeCTBEHHOW peaKIMH Ha Cylb(par-uoH U HaOmoJeHHe Npu3Haka eé
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKUMH CBOMCTBaMU a3oTa, ¢ochopa U UX COENUHEHUI
(BO3MOXKHO HCITOJIb30BaHUE BUEOMATEpUaoB), 00pas3liaMu a30THRIX U POCcPOpHBIX ynoOpeHuH,
nojlyyeHue, coOupaHue, pacro3HaBaHHME€ W H3Y4YEHHE CBOMCTB aMMMaka, IPOBEICHHE
KAQueCTBEHHBIX PEaKLMii Ha HOH aMMOHUs U GochaT-uoH U N3ydyeHHe MPU3HAKOB UX NMPOTEKaHUS,
B3aMMO/IEHCTBUE KOHLEHTPUPOBAHHON a30THOW KUCIIOTBHI C MEBIO (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), U3YUEHUE MOJIeNIe KpUCTAJUIMYECKUX PEIIETOK anMasa, rpaduTa, QyaiepeHa,
O3HAKOMJICHHE C TPOLIECCOM aJICOpPOLMU PacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHUBOras3a, IMOJy4eHHEe, CcOOHpaHue, pacro3HaBaHUE M H3YUYEHUE CBOWCTB
YIJIEKHUCIIOTO Ta3a, MPOBeIeHUE KaueCTBEHHBIX peaklinii Ha KapOOHAaT U CUJIMKAT-UOHBI U U3YUYEeHHE
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MIPU3HAKOB MX IMPOTEKaHUs, O3HAKOMIICHHE C HNPOAYKIUEH CHUIMKATHOM HPOMBIIUIEHHOCTH,
pElIeHUE SKCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxxHelme HeMeTauibl U UX COCTUHEHUS.

MeTtaJuibl M UX COeIUHEHUS

OO0m1as xapakTEpUCTHKA XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX MOJIOKECHHS
B [lepuonnueckoit cucreMe xumuyeckux siaemeHToB JI. 1. MenneneeBa U CTpOCHHUS aTOMOB.
Crpoenue mertamioB. Mertamuinueckass CBS3b M METAIMYECKAs KPHUCTAJUIMYECKas PELIETKA.
ONEeKTPOXUMHUUYECKUN P HanpsDKeHUM MeTauioB. PU3MYECKHe W XMMHUYECKHE CBOMICTBA
meTaiioB. OOmiue crnocoObl nmoinydeHus: MetauioB. [loHaTre 0 KOppo3uM MeTaioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrmaBel (CTanb, YyryH, AIOPAJIOMUHUN, OpOH3a) U UX
MPUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounbie MeTasuibl: nonoxeHue B [lepruoauyeckor cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaXOXJeHUE B npupoje. Ouznueckue U XUMUUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U THAPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COECIMHEHUM.

[[{erouHO3€MeENBbHBIE METAJLIBI MATHUM U KallbLIMiA: ntosiokeHue B [lepuonnueckoit cucreme
xumuueckux anemeHtoB . M. MenneneeBa, cTpoeHuE MX arOMOB, HAXOXJICHHE B IPHUPOJE.
®u3nuecKkue U XMMUYECKUE CBOMCTBA MarHus M Kaibls. BaxkHellime cCOeIMHEHMs KalabLus
(okcua, THAPOKCU, COH). KECTKOCTH BOMIBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuoanueckoil cucreme xumuuyeckux snemeHtoB JI. U.
MenpeneeBa, CTpOCHHE aroma, HaxokJaeHHe B npupoae. Ouznuecknue 1 XMMUYECKHE CBOMCTBA
amroMuHKSA. AM(OTEpHBIC CBOMCTBA OKCHIA M THAPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepuoanueckoit cucreme xumuyeckux saemeHtoB JI. .
MenpeneeBa, CTpoeHUE aroma, HaxoxkJeHue B npupozae. dusnyeckre 1 XMMUYECKHE CBOMCTBA
xkeneza. Okcupasl, Tuapokcuasl U comu xene3a (II) u sxemesa (III), mx cocras, cBoiicTBa u
MOJIy4YECHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C 00pa3IlaMu METAJIJIOB U CIUIABOB, MX (U3MUYECKUMU CBOMCTBAMU, U3YUCHUE
Pe3YJIBTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO MCIIOJIb30BAHKUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICUCTBUSl OKCHJA KaJbIMS U HATpus C BOAOW (BO3MOXKHO HCIIOJIh30BaHUE
BHJIEOMATEpPUAJIOB), HCCIEIOBAHME CBOMCTB JKECTKOW BONBI, MpOIEcca TOPEHHUs Kejne3a B
KHCIIOpoAEe  (BO3MOXKHO  HCIIOJIb30BaHUE  BHMJIEOMAaTepuasoB), MPHU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX peaKIINii Ha MOHBI: MAarHUS, KaJIbLIKsI, alFOMUHUSA, IMHKA, xkene3a (1) u xenesa (11I),
menu (I1), HabmofeHre 1 onMcaHue MPOIECCOB OKPANIMBAHUS TUIAMEHU MOHAMU HATPUs, Kallus U
KaJbIusl (BO3MOXKHO HCITOJIb30BaHUE BHUIEOMATEPHATIOB), UCCIIEOBaHNE aM(pOTEPHBIX CBONCTB
TUAPOKCHIA ATFOMUHHUS W TUAPOKCHIA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ad M0 TEeMe
«BaxkHenmme MeTaJTbl U UX COEAMHEHUS».

XuMHs M OKPY/KAKOLIAS CpeAa

BemectBa u mMarepuanbl B MOBCETHEBHON JKU3HU YEJIOBEKa. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHMMHYECKHUX peakiuii B ObITy. llepBas momolrs TpH XUMHUYECKHUX OXKOTaX U
OTPABJICHUSIX.

XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOMIeH cpeabl (peeiabHas JOMyCTUMAasi KOHIIEHTpalus
Beniects, nanee — [1JIK). Pons XxuMuu B pemieHUN SKOIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

H3y4eHHE 00pa3lioB MaTepHAIIOB (CTEKIIO, CIIABBI METAJUIOB, IMTOJIMMEPHBIEC MaTepPUAIBI).
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Mescnpeomemmuoie ceasu

Peanu3zaiys MeXIPEIMETHBIX CBSI3CH MPU M3YYCHHH XUMHU B 9 KJlacce OCYIIECTBISCTCS
4yepe3 UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MMOHSATHIA, TAK U MIOHATHH, SBIISIOIIUXCS
CHCTEMHBIMH JUIS OT/ICIBHBIX MIPEJAMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OO1iMe ecTeCTBEHHO-HAYYHbIC TIOHSATHS: HAy4YHBIN (aKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIacCH(UKAIKsi, IEpUOANYHOCTh, HAONIONEHHe, HKCIIEPUMEHT, MOJACINPOBAHNUE,
U3MEpeHNEe, MOJIEb, SIBJICHNE, TAPHUKOBBIN AP (EKT, TEXHOIOTHS, MAaTEPUAIIBL.

@dusmka: wmarepus, aToM, OJIEKTPOH, HPOTOH, HEWTPOH, WOH, HYKJIHJI, W3O0TOIIHI,
PaaMOaKTHBHOCTb, MOJIEKYNA, OICKTPUYECKUH 3apsAl, TNPOBOJHUKH, IOJIYIPOBOJHUKH,
JURJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTD, KPUCTAJUINYECKAs! PEIIETKA, CIUIABbI, (PU3NUCCKUE BETMUUHBI, CIMHULIBI
U3MEpPEHUs, KOCMUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunres, apixanue, O6wocdepa, SKOCHCTEMa, MUHEpPAIbHBIC YI0OpEHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BELICCTRA.

['eorpadust: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOABI, TOJIE3HBIE HCKOTIaeMBIE,
TOIUINBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O XUMHUU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3YAbTAaThl OCBOEHHUS TMPOTPaMMBI OCHOBHOTO 0OIIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00yYeHHs XUMHUH B €IMHCTBE Y4€OHOM M BOCIMTATEIbHON NEATEIbHOCTH B
COOTBETCTBHUH C TPAAULIUOHHBIMU POCCUHCKMMH COLMOKYJIBTYPHBIMU U IyXOBHO-HPaBCTBEHHBIMU
LICHHOCTSIMM, NPHHATHIMA B OOLIECTBE NpaBWIAMH U HOPMaMM IOBEACHUS M CHOCOOCTBYIOT
IpoleccaM CaMOIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALNN O0yYarOIIUXCA.

JInyHOCTHEBIC pE3yJbTarbl OTPAXKAKOT TOTOBHOCTH o6yqa101u1/1x051 PYKOBOACTBOBATLCA
CUCTEMOM TTO3UTHBHBIX IIECHHOCTHBIX OpI/IeHTaLII/Iﬁ U pacHIMpCHUC ONbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOro BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS! K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HaCJIeIUI0, NMOHUMAaHMs 3HAYEHUS XMMUYECKOM HayKd B JKU3HU COBPEMEHHOrO OOLIEeCTBa,
CHOCOOHOCTH BIJIAZIETh JOCTOBEPHOM MH(pOpMaLueil 0 MepeaoBbIX HOCTHKEHHUSIX U OTKPBITHAX
MHUPOBOM M OTEUECTBEHHOH XMMHH, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 yCTpoiicTBe
MHpa 1 0011eCcTBa;

2) rpaKIaHCKOT0 BOCIIUTAHHUS:

NpeaACTaBICHHA O COLUAJIBHBIX HOpMax MW IpaBuWjIaxX MCEKINYHOCTHBIX OTHOIICHUNA B
KOJIJICKTHUBE, KOMMYHHKaTI/IBHOﬁ KOMIICTCHTHOCTHU B O6HICCTBCHHO HOJIC3HOfI,
y4eOHO-UCCIIE0BAaTEIbCKOM, TBOPUECKOM M JAPYIMX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM AEATENbHOCTH MPH BBIIIOJIHEHUH yUeOHBIX, T0O3HABATENIBHBIX 3a7a4,
BBIMOJIHEHUM XHMMHYECKHX O3KCIIEPUMEHTOB, CO3/1aHUM YUYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO M B3aHMMOIIOMOIIM B IpOLEcce 3TON y4eOHOW IesTeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE NOBEJICHUE U ITOCTYIKH CBOUX TOBAPUILEH C TO3UIIMA HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS MOCJIEICTBUNA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE  MPEACTaBICHUS O  BELIECTBE W  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIIAIOIIME OCHOBY I
NOHUMAaHMs CYIIHOCTH HAy4YHOW KapTUHBI MUPA, IPEJCTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C MPUPOAHON CPENOH, O POIM XUMUU B MO3HAHUU
ITUX 3aKOHOMEPHOCTEN;

NO3HABATEIbHbIE MOTHBBI, HAlpaBICHHBIE Ha IIOJYyYEHHE HOBBIX 3HAaHUM 10 XHMMHH,
HEOOXOMMMBIE ISl OOBSICHEHUS HAOIOMAeMbIX TMPOIECCOB W SIBJICHHUH, TMO3HABATEIbHOM,
MH(OPMAITMOHHOMN M YMTATEIbCKON KYIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIHHON pabOTHI €
y4eOHBIMH TEKCTaMHU, CIPAaBOYHOM JUTEPaTypod, IJOCTYNHBIMH TEXHMYECKUMH CpEACTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4YeHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM0o00pa30BaHMIO, MPOEKTHONH M HCCIIEAOBATEIbCKOM NEsATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HalpaBJIEHHOCTH U YPOBHs 00y4YeHHUs B TajbHEUIIEM;

4) popmMupoBaHusi KyJbTypPbl 310POBbS:

OCO3HAHME LICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 30POBBIO, YCTAHOBKHU
Ha 3J0pOBbIil 00pa3 »WU3HH, OCO3HAHME IOCIECACTBUA M HENPUATUE BPEIHBIX IPHUBBIYEK
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(ymoTpeOneHusT aJKoroisl, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOJIIOJIEHUS IpaBUII
0€30MMacHOCTH MPHU OOPAIEHUH ¢ XUMUYESCKIMH BEIIECTBAMU B OBITY U peaTbHOM KU3HU;

5) TpynoBoro BocnuTaHusi:

MHTEpPEC K MPAKTUICCKOMY U3YyUEHHUIO podecCuil U Tpyaa pa3iIndHOTO POja, YBAXKCHHE K
TPYIY U pe3yabTaTaM TPYIAOBOH AESATEILHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUH 10 XHMHUHU, OCO3HAHHBIA BBHIOOp WHIWBHUIYATbHOW TPACKTOPUU MPOJOJKEHUS
00pa3zoBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHEnHOW Npo(EeCCHOHANBHONW EATeIbHOCTH W Pa3BUTHUS
HEOOXOIMMBIX YMEHHM, TOTOBHOCTh aJalITHPOBATHCS B TPO(PECCHOHATBHOM CpeJIe;

6) 3K0J10rHYeCKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHHUE K MPHUPOJIE KaK MCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE ©€ CyIeCTBOBaHUS, OHUMaHUE IIEHHOCTH 3JI0POBOrO M Oe30macHOro obpas3a »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U TCHUXHUYECKOMY 3JI0POBBIO,
OCO3HAHHUE IIEHHOCTH COOJIFOICHHUS ITpaBUJI 0€30ITaCHOTO TIOBEICHHUSI ITPU pabOTe ¢ BEIIECTBAMH, a
TaK)Ke B CUTYAIUsIX, YIPOXKAIOIIUX 3I0POBbIO U KU3HU JIIOMICH;

CIIOCOOHOCTHU MPUMEHSATH 3HAHUS, MTOJTy4YaeMble TIPU U3yYECHUN XUMUH, JJIs pEelIeHHs 3a/1ad,
CBSI3aHHBIX C OKPYXKAIOUIEH NPUPOTHONW Cpenoil, A MOBBIILICHUS YPOBHS SKOJOTHYECKOMN
KYJABTYPBI, OCO3HAHHS TIOOATLHOTO XapaKTepa SKOJOTUUYECKUX MPOOJIEM M MYyTeH WX pelIeHUs
MOCPEACTBOM METOJIOB XHUMHH, KOJIOTHUECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B
MM03HABaTEIbHON, KOMMYHUKAaTHBHOM U COUMAJIBHOM MPAKTHUKE.

METAINPE/IMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX pPe3yJAbTaTOB BBIICISAIOT 3HAUYMMBbIE IS (DOPMUPOBAHUS
MHUPOBO33pEHHUs OOIeHAyYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUM, TUIMOTe3a, (PakT, cucTeMa,
MPOILIECC, PKCIEPUMEHT U JPYToe.), KOTOPbIe UCTHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4€OHBIX
npeaMeTax M MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 9TUX MPEAMETOB (hOPMUPOBATH MPEACTABICHHE O
[EJIOCTHOW HaydyHOW KapTHMHE MHUpa, U yHHUBEpCaJbHbIE ydeOHbIE NelcTBUA (IO3HaBaTeIbHbIE,
KOMMYHHUKATHBHBIC, PETYISATUBHBIC), KOTOpPhIE 00eCIeYnBaOT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO YU€OHOM JESITEIIbHOCTH.

IMo3HaBaTe/iIbHbIE YHHUBEPCAJIbHbIE YUeOHbIE TelCTBUSI

ba3oBble jioruyeckue AeiicTBUA:

YMEHHSI HCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUST TPU OCBOSHUHM 3HAHUU:
pPacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIIEISITh X XapaKTEepHbIE MPU3HAKH, YCTAHABINBATh
B3aMIMOCBSI3b C JPYTMMH TIOHATHSIMHU), UCIOJB30BaTh TOHATUSA JJIsi OOBSCHEHHS OTAEIbHBIX
(GaKTOB U SIBIEHUHN, BHIOMPATh OCHOBAHUS M KPUTEPUU JIJIS KJIAaCCU(DUKAIIMY XUMUYECKUX BEIIECTB
U XHMUYCCKUX PEaKlni, YCTaHABJIMBATh TMPUINHHO-CIICJICTBCHHBIC CBSI3W MEXIY OOBEKTaMHU
W3YUCHUS, CTPOUTH JIOTUYCCKUE PACCYKICHHS (MHIyKTHBHBIC, JCTyKTHBHBIC, IO aHAJIOTHH),
JICJIaTh BBIBOJIBI M 3aKJTFOUCHUS;

YMEHHE TIPUMCHSTH B IPOIlecCce MO3HAHUS MOHATHS (IMPEJAMETHBIC W METalpeMETHEIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOIb3yeMble B XWMHHU, MPEOOPa30BHIBATH IIHUPOKO
MPUMEHSIEMBIE B XHMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckas ¢GopMmyiga W ypaBHEHHE XHUMHUECKOM pEaKIUu — TMPU pPElIeHud Y4eOHO-
MO3HABATEIBHBIX 33/1a4, C YYETOM dTHX MOAEIBHBIX MPEACTABICHUH BBISIBIATH U XapaKTEPH30BaTh
CYIIIECTBEHHBIC TPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUECKUX BEIIECTB U XUMUUECKUX PEAKIIHH,
BBISIBIISAITH  OOIIME 3aKOHOMEPHOCTH, TPHUYUHHO-CIICJACTBEHHBIE CBA3M W TPOTHBOPEYHS B
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M3y4aeMBbIX IIPOLECCAX U SBICHUSAX.

Ba3oBrble ucciaegoBaresbckue 1eHCTBUSA:

YMEHHME HCIOJIb30BaTh IIOCTABICHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTA I1O3HAHUS, a
TaKKe B KaueCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl MO TPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUII;

npuoOpeTeHne OmnbITa IO IUIAHUPOBAHMIO, OPraHMU3aLUU M IMPOBEIACHUIO YUYEHHUYECKUX
9KCIIEPUMEHTOB, YMEHHME HAOJII0AATh 332 XOA0M IPOLecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €ro
pesynbrar, (GopMynupoBarb 000OLIEHHS U BBIBOABI [0 pe3ylbTaraM IMPOBEAEHHOIO OIbITA,
UCCIIEIOBaHUS, COCTABIIATh OTUYET O IIPOJIEIaHHON padoTe.

Pabora ¢ unopmanmeii:

yMEHHUE BBIOUPATh, AaHAJTHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TMYHBIX BUI0B
1 (OpM TIpeACTaBICHUS, TIOITYIaeMYI0 U3 PAa3HBIX HCTOUYHUKOB (HAyYHO-TOIMYJISIpHAS JIUTEPATypa
XUMHUYECKOTO COJIEpKaHus, CIIpaBOYHbIE IOCOOUs, pecypchl MIHTepHeTa), KpUTHUECKH OLICHUBATh
IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHble METOABI U 3alIPOCHl MIPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Ul BBIIIOJIHEHUS y4eOHBIX U TO3HABATEJIbHBIX 3a7a4
OIpe/IeIEHHOIO THMA, MPUOOPETEHHE OIbITa B 00JACTH HCHOJIb30BAaHUS HH(POPMALIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJOTUM, OBJIAJCHHUE KYJIbTYpOH aKTHUBHOIO HCIIOJIb30BAaHUS Pa3IMUHBIX
MIOWCKOBBIX CHUCTEM, CaMOCTOATENBHO BBIOMpATh ONTHUMAIBHYIO (OpMy TpencTaBIeHUsS
uH(pOpMaMU ¥ WJUIIOCTPUPOBATh pelIaeMble 3a7add HECIOKHBIMU CXEMaMH, JuarpaMMami,
npyrumu (popmamu rpaduKu ¥ UX KOMOMHALIUSIMU,

YMEHHE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce Y4eOHOW M HCCIe0BaTEeIbCKON
NeSITeIbHOCTH MH(DOPMAIIMIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOTO X035 UCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYKAIOIIEH TPUPOTHON CPEIbI.

KoMMmyHuKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC JCHCTBHUA:

YMEHHUS 3aJaBaTh BOMNPOCH (B Xoxe nauanora W (WIKM) AWCKYCCHH) IO CYLIECTBY
oOcykxnaemMol TeMbl, (OPMYIUPOBATH CBOU MPEJIOKEHHUS OTHOCUTEJIBHO BBINOJIHEHUS
MPEI0KEHHOW 3a1a4H;

YMEHHUsI IPEACTABIATH MOJyYEHHBIE PE3Y/IbTaThl I03HABATEIBHOMN JAESITEbHOCTH B YCTHBIX
U THCBbMEHHBIX TEKCTaxX; JeJarh IPE3CHTALUI0 pe3yJAbTaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCIEPUMEHTa (Ja0O0paTOpHOrO OMbITA, JIAOOPATOPHOM pabOTHl MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, Y41€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHUKAMM B COBMECTHOHM IO3HABATEIBHOW U
UCCIIEIOBATENIbCKON JIEATENbHOCTH MPU PELICHWH BO3HUKAIOUIMX MPOOJieM Ha OCHOBE Yydéra
OoOLIMX HMHTEPECOB M COMIACOBaHMS MO3UIUN (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPJUHAIINS COBMECTHBIX JEUCTBUMN, ONpe/ielIeHHe KPUTEPUEB M0 OLEHKE KayecTBa
BBITIOJIHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIC YHMBeEpPCAJIbHbIE Y4eOHbIC 1CHCTBUS:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIAHUPOBAaTh, OCYLIECTBIISTD,
KOHTPOJIUPOBaTb U TPU HEOOXOJUMOCTH KOPPEKTHPOBaTh CBOIO JIEATENBHOCTh, BBIOMpATh
HanOonee AP PeKTUBHBIE CIIOCOOBI peIIeHUs YUeOHbBIX U TO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIHHO
COCTABJIATh WJIM KOPPEKTUPOBATH NPEAIOKEHHBIN aJITOPUTM JI€HCTBUI NP BBIIIOJHEHUH 3a1aHUI
C yu€TOM NOJYYEHHUS HOBBIX 3HAaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKLUsX,
OLICHMBATh COOTBETCTBHUE IOJIYYCHHOIO PE3yNbTaTa 3asBICHHOM LIENH, YMECHHE HCIIOJIB30BaTh U
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aHAJIM3UPOBATh KOHTEKCTHI, IPEyIaracMbie B YCIIOBUH 3a/IaHH.
NPEIMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3yAbTATOB [0 OCBOCHUIO OO0S3aTEILHOTO COJCPIKAHMS,

YCTaHOBJICHHOTO JIaHHOW (enepanpHOil pabouelt mporpaMmoi, BBIISISIOT: OCBOCHHBIC

oOyJaroUMMuCA Hay4yHbIe 3HAHUS, YMEHUS M CIOCOOBI JCHCTBHM, crneuupuveckue ais

npeaMeTHOW oOmactu «XUMHUS», BUIBl ACSITEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koniy oOyyeHus B 8 kjacce npenMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pPacKpbIBaTb CMBICI OCHOBHBIX XMMMYECKHMX IOHATUM: arOM, MOJIEKYld, XMMHYECKHUU
3JIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH (OHOPOAHAS U HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHASL aTOMHAsl U MOJIEKYJIIPHAs Macca, KOJIMYECTBO BEILLECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBas JAOJsI XMMHUYECKOro 3Je€MEHTa B COEAUHEHMH,
MOJISIpHBI O0BEM, OKCHJI, KUCJIOTa, OCHOBAHHE, COJb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKUCICHMS, XHMHUYECKas peakuus, Kilaccuukanus peakuuid: peakuuu
COCIMHEHUS, PEaKIMK PA3JIOKEHUs, PEaKIMK 3aMEIIeHHsI, Peakuu OOMeHa, dK30- U
SHIOTEPMUYECKUE PEAKINH, TEIJIOBOM 3PQPEKT peakiuu, sIpo aroma, 3JIEKTPOHHBIN
CJIOM aroma, aTtoMHas OpOMTalb, paJuyc aroMa, XMMHUYecKas CBS3b, MOJApHAs U
HENOJISIPHAsl KOBAJICHTHAsSI CBSA3b, MOHHAS CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBast
7107151 BellecTBa (MPOLEHTHAs: KOHL[EHTPAIMs) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHMX MOHATUH M MPUMEHSTH 3TU
MIOHSITHS IIPU ONIMCAHUU BELLECTB U UX IIPEBPALICHUI;

UCIIOJIb30BaTh XUMHYECKYIO CHMBOJIUKY I COCTaBIE€HHUS (OpMyNT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUM;

ONpEAENATh BAJIEHTHOCTb aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEMEHb
OKHUCJICHHUS DJIEMEHTOB B OMHApHBIX COEJUHEHMSIX, NPUHAIJIEKHOCTh BEIIECTB K
OnpefeIEHHOMY KJIacCy COEAUMHEHMM 1o ¢opMynaM, BHJ XHUMHUYECKOW CBS3U
(KOBaJIeHTHasl M MOHHAs1) B HEOPIraHUYECKHUX COEIMHEHMSIX;

packpeiBath cmbici [lepuoamyeckoro 3akona JI. M. MenaeneeBa: T€MOHCTPUPOBATh
MOHMMAaHHE TEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKUX 3JIEMEHTOB OT HX
nojoxkeHuss B Ilepmoguueckoil cucteme, 3aKOHOB COXpPAaHEHHMS MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTajpo;

ONKCHIBATh M XapakTepus3oBaTh TabmuuHylo @opmy [lepumoanueckoil cuctembl
XUMHYECKHX 3JIE€MEHTOB: pa3jinuaTh MOHATHUS «IVIaBHAas moArpymnma (A-rpymma)» u
«mobouynast noxarpynna (b-rpymma)», Maiele ¥ OONBLIME NEPHOABI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcss B Tabnune «llepuoanueckas cucteMa XMMHUYECKHX
anemenToB JI. Y. MeHeneeBa» ¢ UMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHMSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3aps] A1pa, oOllee 4YHUCIO DJIEKTPOHOB U
pacrpeziefieHue X M0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUUECKHE AIIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHUE
peakuuu (110 YMCIy M COCTaBy Yy4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY

sbdekry);
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XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PAa3IMUHBIX
KJIacCOB,  MOATBEpKAash  ONMCAaHHE HNPUMEPAaMH  MOJICKYISIPHBIX — ypaBHEHUI
COOTBETCTBYIOIMX XMMHUECKHX PEAKIIHN;

NPOTHO3UPOBATh CBOMCTBA BEUICCTB B 3aBUCHMOCTH OT HMX Ka4e€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH TIPOTEKAHUSI XUMUUECKHUX HPEBPALICHHUI B PA3JIMYHBIX YCIOBHSX;
BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYIIIPHYIO U MOJIIPHYIHO MAaCChl BEIIECCTB, MAaCCOBYIO
JOJII0 XUMHYECKOTO 3JIEMEHTa 10 (opMylie COSIUHEHHS, MaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI [0 YPABHEHUIO XUMHYECKOI peaKIHu;

MNPUMCHATH OCHOBHBIC OIICpalnun MBICIIUTEIIbHOM JACATCIIPHOCTU — aHaJIW3 U CHHTEC3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIAacCU(UKAIUIO, BBISBICHUE MPUYNHHO-
-CJICICTBEHHBIX CBSI3¢H — JIUIS U3YYCHHsS] CBOWCTB BELICCTB M XUMHYECKUX pEaKIuii,
€CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHMS — HAOJIOICHHE, U3MEPEHHE, MOJICINPOBaHHE,
IKCIICPHUMEHT (peabHbIi U MBICIICHHBIH);

CIIeIOBaTh TpaBHJIAM IIOJIb30BAHMS XHMHYECKOW TMOCYAOH U  J1a00paTopHbIM
000pyIOBaHHEM, a TaK)Xe MpaBHIaM OOpAIICHHUsS C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKIHSIMH MO BBIMOJTHEHUIO Ta00PATOPHBIX XUMHYECKUX OIBITOB 110 MOMTYYCHHUIO U
COOMpaHMIO Ta3000pa3HBIX BEUIECTB (BOAOPOAAa M KHCIOPOJAA), MPUTOTOBICHHUIO
PacTBOPOB C ONpPEACIEHHON MACCOBOM JI0NICi pacTBOPEHHOTO BEILECTBA, ITIAHUPOBATh U
HPOBOIUTh XUMHYCCKHE SKCIIEPHUMEHTHI 110 PAaCIO3HABAHUIO PACTBOPOB IIEIOYCH MU
KHUCJIOT C ITOMOIIBIO HHJIMKATOPOB (JIaKMYC, (eHOoI(TaIeHH, METHIIOPAHK U APYTHE).

K koHiy oOyuyeHus B 9 Kjacce NpeiMeTHbIE pe3ysibTaTbl Ha 0A30BOM YPOBHE JIOJIKHBI

oTpaxarb C(OPMUPOBAHHOCTH Yy O0YUAIOIINXCS YMEHUM:

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHATHI: XUMHUYECKUH DJIEMEHT, aroM,
MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPHUILIATEIILHOCTD, CTEIIEHb OKUCJIEHUS, XUMHYECKas PEaklHs, XUMHUYECKas
CBSI3b, TEIUIOBOU 3((EeKT peakiiu, MOJb, MOJISIPHBIM 00BEM, PacTBOp, ANMEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, BIEKTPOTUTHYECKAass TUCCOLMALUSA, pEaKIU HOHHOTO OOMEHa,
KaTajJu3arop, XUMHMYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakluH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUU,  OKHUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME M BOCCTaHOBJECHHE, alJOTPOnus, aM(OTepHOCTb, XMMHYECKas CBs3b
(KoBaJleHTHas, HMOHHas, MeTaJUIMYecKas), KpUCTaJJIM4ecKas pemérka, KOppo3Hs
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEeakIuu, IMpPeAeNIbHO JOIyCTUMAs
koHueHrpanus [1JIK BemecTsa;

WJUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKUX IOHATHM M MPUMEHATH JTU
MOHATUS ITPU ONMCAHUY BEIIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JUIS COCTaBiIeHHMS (OpMYNl BeIIeCTB U
YPaBHEHUN XUMUYECKHUX PEaKLIH;

OIPENEIATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJICKHOCTh BELIECTB K OIPEICIEHHOMY
KJIacCcy COeNMHEHHH 1o ¢opmynaMm, BHJ XUMHYECKOH CBs3U (KOBaJIEHTHAs, MOHHa,
MeTalJInyecKasi) B HEOPraHWYECKUX COEOUHEHMSX, 3aps] HOHA IO XUMHUYECKOH
dbopmyne, xapakTep cpelbl B BOAHBIX PacTBOpax HEOPraHMYECKUX COEAMHEHHM, THI
KPUCTAJNINYECKON PEHIETKH KOHKPETHOTO BEIIECTBA;
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packpsbiBath cMbIci [Iepuonnueckoro 3akona J[. 1. Meneneesa u 1eMOHCTPUPOBATH €T0
MOHMMAaHUE: OINMCHIBAaTh W XapakTepus3oBaTh TabnuuHyro (opmy Ilepuonnyeckoii
CUCTEMbl XUMHYECKUX D3JIEMEHTOB: pa3juyaTh MOHATHUS «IaBHas mnoxarpynmna (A-
rpynmna)» u «mnobounas moxarpynmna (b-rpymnma)», Manmeie W OoJbIINE TEPUOIBI,
COOTHOCHTH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOANYECKOM TabHIIe, C YUCIOBBIMU
XapaKTepUCTUKaMHM CTPOEHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsia sjpa,
o0Iiee Ynciio AJIEKTPOHOB U pacTpeiesieHue UX IO AIEKTPOHHBIM CIIOSIM), OOBSICHSTH
00111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U UX COEIMHEHUH B ITpeienax
MaJIbIX NEPUOOB U IIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHUS UX aTOMOB;
KJIacCu(UIUPOBATh XUMUYECKHE AIIEMEHTHI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHUE
peakuuu (110 YUCIy M COCTaBy y4YacTBYIOIIUMX B PEAKIUH BELIECTB, 110 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEW OKUCICHHSI XUMUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (ONKCHIBATh) OO0ImME M CrIeHU(pUUIECKHEe XHUMHYECKHE CBOMCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAs ONMCAHUE IIPUMEPaMH MOJIEKYISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOLIUX XUMHUUECKUX PEaKLIU;

COCTABJISITh YPABHEHUS AJIEKTPOJIUTUYECKONW TUCCOLMALMH KUCIIOT, IIEJI0YEN U COJIEH,
IIOJIHBIE U COKpAUIEHHbIE YPaBHEHUS PEaKIMil HOHHOTO 0OMEHa, YpaBHEHMs peakluid,
NOATBEP)KAAIOIIUX CYIIECTBOBAHWE TE€HETUYECKOM CBSI3U MEXJy BEUIECTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUN MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOrO OajaHca ITUX peaKluii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT UX CTPOEHMS, BO3MOXHOCTH
MPOTEKAaHUSI XUMUYECKUX MPEBPAILIEHUI B pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIEMEHTA 10 (hopMyre COeMHEHHs], MacCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPABHEHUIO XUMUYECKOHN peaKkiiny;

coOmoaTh MpaBWiIa IOJB30BAHUS XMMHMYECKOH Tocynoil W  1abopaTopHBIM
o0opyioBaHHEM, a TaKXXe IpaBuia OOpallleHHs C BEIeCTBAMHU B COOTBETCTBUHU C
MHCTPYKUHUSMU IO BBIMOJIHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB M0 MOJIYYEHHIO U
coOMpaHUIoO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YITIEKHCIIOTO Ta3a);

IIPOBOJIUTH PEAKLIMHU, IOATBEP)KIAIOIINE KaYeCTBEHHBIN COCTaB Pa3JIMYHbIX BELIECTB!
pacno3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpoMHA-, MOAUA-, KapOoHar-, ¢ocdar-,
CUJIMKAT-, Cynb(ar-, TUAPOKCHI-UOHBI, KAaTHOHbI aMMOHMS W HMOHBI H3YyYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPraHUYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpALMU MBICIUTEIBLHON NEATEIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, O0000IIeHHEe, CHUCTEMaTH3allhio, BBISIBICHHWE TPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB U XMUMHUYECKUX PEAKIUNA, €CTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAOJIO/IEHNEe, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmmuecTBo yacon DJ1eKTpo
Haumen
HHbIE
OBaHHUeE Koutp [Mpakr (uupoBbIc)
n/n pa3aesioB U TeM OJIbHBIE HYecKue
cero o0pa3oBareJibH
NPOrpamMMbl padoThI padoThI
ble pecypchl
Paznen 1. [lepBoHayaibHble XUMHYECKHE MIOHSATHS
Xumus
o paKHas bubauore
| 001acTh a LIOK
1 eCTeCTBOSHaHH}i 5 2 https://m.edsoo.r
1 TIPaKTHYECKOMN WIA1837c
JeATEeIIbHOCTH -
YyeJIoBeKa
Beiects bubmmore
1 Ka HOK
2 a 1 XHIMHHECKHe 15 ! https://m.edsoo.r
pealdii /7f41837¢
Hroro no paszneny 20
Pa3ges 2. Baskneiimme npeACTaBUTEIN HEOPraHUYECKUX BeleCTB
Boznyx. bubnuore
2 Kucnopon. Ka [HOK
1 [lonsatue 00 6 https://m.edsoo.r
OKCHJax u/7f41837¢
Bonopon bubmnorte
2 Ilonsatme o 1 Ka HOK
2 KHCIIOTaX u 8 https://m.edsoo.r
COJISIX u/7f41837¢
Bona. bubmnorte
2 PactBoOpsI. Ka [HOK
1 1
3 [Tonstue 00 5 https://m.edsoo.r
OCHOBaHHMSIX u/7f41837¢c
OcHOBH bubmmore
2 bIe KJIacChl | | Ka HOK
4 HEOpPraHUYeCKU 11 https://m.edsoo.r
X COCAUHEHHI u/7f41837¢c
Hroro no pazneny 30
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pazgen 3. Ilepuonmueckmii 3axkon u Ilepuonmyeckass cucreMa XHMMHYECKHX
nemeHnToB /I. U. MenneneeBa. CtpoeHue aromoB. Xumuieckasi cBsi3b. QOKHCIUTEIbHO-

BOCCTAHOBUTEJIBHBIC PEAKIIUH

[Tepuogu
YEeCKHUM 3aKOH U
[lepuonnueckas bubnuore
3 cucrema Ka HOK
A XUMHYECKHX 7 https://m.edsoo.r
anementoB 1. U. u/7f41837¢
Meunnene-ena.
Crpoenue aroma
Kmire bubmmore
it o o
2 8 https://m.edsoo.r
BOCCTAaHOBHTEIIb WIA1837c
HBIE pEeaKIUn -
bubmmore
Uroro no pazneny xa LHOK
15 https://m.edsoo.r
u/7f41837¢
bubmmore
Ka HOK
Peseperioe Bpens 3 https://m.edsoo.r
u/7f41837¢c
OBIIEE
KOJIMYECTBO YACOB 68
11O ITPOI'’PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosnuyecTBo yacoB JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aenoB " TeM Bcer KonTpoabHbl [MpakTnyecku
n/n o0pa3oBareJibHbIE
NMPorpamMmbl e padoTsl e padoThl
pecypchbl
Pasnen 1. BemecTBo M XUMHYeCKHEe peaKkuu
II
71 6ﬂeH(I)4}:3T0peHH63HaHHg bubnnorexa LIOK
11 Y 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/ielioB Kypca p
8 kiacca -
OCHOBHBIE bubmuoreka I[IOK
1.2 3aKOHOMEpHOCTH 4 https://m.edsoo.ru/7f41a63
XAMHYECKUX PEaKIINi 6
DNEeKTPOIUTHYECKA Bumiorexa 1[OK
s HCCOLMAITHS.
1.3 A Hat 8 1 1 https://m.edsoo.ru/7f41a63
XVUMUYECKHUE pEakiuu B p
pacTBopax 6
Wroro no pazneny 17
Paznen 2. HemeTasuibl 1 MX COeIMHEHUSI
“a aI(TeOiIiifKa bubmmoreka I[OK
2.1 P P 4 1 https://m.edsoo.ru/7f41a63
XUMHUYECKUX  3JIEMEHTOB p
VIIA-rpynnst. ['anorenst -
“a aKTe?iIfTe:Ka bubmmoreka I[OK
2.2 P P 6 https://m.edsoo.ru/7f41a63
XUMHUYECKUX  3JIEMEHTOB p
VIA-rpynner. Cepa u eé -
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCOAMHCHUA

OO6mas
XapaKTepUCTHUKA bubnmuorexka LOK
2.3  XWUMHYECKHX  DJIEMEHTOB 7 https://m.edsoo.ru/7f41a63
VA-rpynmsl. A3zor, 6
dbocdop u ux coenuHEHUST
OO6mas
XapaKTepUCTHUKA bubmuorexa I1IOK
24  XWUMHYECKHX  DJIEMCHTOB 8 https://m.edsoo.ru/7f41a63
IVA-rpynnel. Yraepon u 6
KPEMHUH U UX COCTMHCHUS
Hroro no pasneny 25
Paznen 3. MeTaJuIbl M UX COeANHEHUSA
O6ume  croficrsa bubmuoreka I{OK
3.1 4 https://m.edsoo.ru/7f41a63
METaJIOB 6
BaskHeiiimie bubmuoreka I1[OK
3.2 16 https://m.edsoo.ru/7f41a63
METAJITBI U UX COCTUHCHUS p
Hroro no paszneny 20
Paznen 4. Xumus u oKkpyxawiuas cpeaa
BemectBa u bubmmoreka I[OK
4.1  wMmarepuasibBl B JKU3HHU 3 https://m.edsoo.ru/7f41a63
YeNoBeKa 6
Hroro no pazneny 3
bubmuoreka I1[OK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63

6
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO 68 4
YACOB I1O ITPOI'PAMME
IMOYPOYHOE INIVIAHUPOBAHUE
8 KJIACC
KosmmuecTBo yacos Jla DJIEKTPOHHBI
Ni e uudposbie
Tema ypoka Bc KouTpoJnb IIpakTnyec TA
n/n o0pa3oBare/IbHbIC
ero Hble padoThI KHe padoThbl U3yYeHUst
pecypcbl
bubnmroreka
IIpenmer XUMHHU.
HOK
1 Ponb xumuu B KM3HHU 1
https://m.edsoo.ru/ff0d
yenoBeKka. Tena u BelecTsa
210c
bubnmroreka
) [Tonsatue o mMeromax 1 HOK
IMO3HAHUSA B XUMUU https://m.edsoo.ru/ff0d
227¢
[TpakTnueckas
padora Ne 1 «IIpaBuia bubnuoreka
3 paboTel B jaboparopuu u | LIOK
npuéMbl  OoOpalieHus C https://m.edsoo.ru/ff0d
1a00paTOpHBIM 23dc
000pyIOBaHUEM
bubnmoreka
UucTeie BemiecTsa u OK
4 CMECH. CniocoObt 1 1
. https://m.edsoo.ru/ff0d
paszeneHust cMecen
26ca
5 [TpakTnueckas 1 bubnmorexa
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

pabora No 2 «Pa3nenenue LHOK
cMmeceit (Ha puMepe https://m.edsoo.ru/ff0d
OYHCTKHU MOBAPEHHOM 28c8
COJIN )»
bubnuoreka
ATOMBI U MOJIEKYJIbI HOK
https://m.edsoo.ru/ff0d
2a6c¢
XuMH4ecKHue bubnmoreka
DIIEMEHTHI. 3HaKu I[HOK
(cuMBOJIBI) XUMHYECKUX https://m.edsoo.ru/ff0d
3JI€MEHTOB 2be8
bubnuoreka
IIpocTeie u crokHBIE LHOK
BEIIECTBA https://m.edsoo.ru/ff0d
2a6¢
bubnmoreka
ATOMHO- HOK
MOJEKYIIIPHOE YYECHHUE https://m.edsoo.ru/ff0d
2d50
3aKOH TMOCTOSIHCTBA
cocTaBa BEIIIECTB. bubmmorexa
XuMudeckas dbopmyra. LOK
https://m.edsoo.ru/ff0d
BanenTtHocTh aTOMOB reae
XAMHYECKHUX JICMEHTOB
OrHocHuTeIbHAS bubmoreka
aroMHast macca. LHOK
OtHOCHTEILHAS https://m.edsoo.ru/ff0d
323¢

MOJICKYJISIpHasd Macca
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

MaccoBas o

Bubnuoreka

LHOK
XUMHYECKOIO JJIEMEHTA B
https://m.edsoo.ru/ff0d
COEINHEHNHU
350¢
Bubanoreka
KonmnuecTBo OK
BelecTa. Moib. MossipHas A
Macea https://m.edsoo.ru/ff0d
5230
Bubnnoreka
dusnueckue u
IHOK
XUMHYECKHE SIBIICHUS.
https://m.edsoo.ru/ff0d
XuMuueckas peaxius
37fa
Bubnnoreka
ITpuznaku u
IHOK
YCIJIOBHS MPOTEKAHUS
. https://m.edsoo.ru/ff0d
XUMHUYECKHUX PEaKIINil
3al6
bubnnoreka
3aKOH  COXpaHEHUs
HOK
MAacChI BEILIECTB.
https://m.edsoo.ru/ff0d
XUMHUYECKHUE YPABHEHUS
3b88
Brruncnenus bubnunoreka
KOJIMYECTBA, MaccChl LIOK
BEIIECTBA II0 YPABHEHUSIM https://m.edsoo.ru/ff0d
XUMUYECKHUX PEaKINi 5708
Knaccudukarus bubnuorexa
XUMHYECKHUX peaxkuuii HOK
(coenuHeHust, pa3nOKEHHUS, https://m.edsoo.ru/ff0d
3aMeIIeHHs], OOMEHA) 334
M. B. JlomoHOCOB — Bubnuorexa
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

Y4EHBIM-IHIUKIIONEIUCT.

HOK

O06001IEeHNEe u https://m.edsoo.ru/ff0d
cUCTEMaTHU3aLMs 3HAHUI 40c4
KontposnbpHas bubnuoreka
pabora Nel mo Teme HOK
«BemecTBa 1 XHUMHYECKHE https://m.edsoo.ru/ff0d
peakuum» 4290
Bo3nyx — cmech Bubnuorexa
razoB. CocrtaB BO3IyXa. HOK
Kucnopog — osnemeHt u https://m.edsoo.ru/ff0d
npocToe BemecTBo. O30H 448e
duznueckue "
o Bubnuoreka
XUMHYECKHUE CBOMCTBa
LHOK
KHCJIOpoa (peakuu
https://m.edsoo.ru/ff0d
OKHCJICHUS, TrOpeHue). 4614
ITonsatme 00 okcumax
Croco0sl
MOJIYYeHHUSI KUCJIOpo/Ia B Bubmiorexa
HOK
nabopaTopuu u
HDOMBILLICHHOCTI https://m.edsoo.ru/ff0d
p ' 497a
[Ipumenenue kuciopoaa
TermoBoit ekt
XUMHUYECKOU peakuu,
Bubnuoreka
IIOHSTHE 0
LHOK
TEPMOXHUMUUYECKOM
ABHEHII K30 . https://m.edsoo.ru/ff0d
yp ’ 4790
SHJOTEPMUYECKHUX
peakIusax
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TorumBo  (He(TH,
YTOJIb u METaH).
3arpsizHeHue BO3/yXa,
CHoCoObI ero
MIPeIOTBPAICHUS

[IpakTnueckas
pabora Ne 3 mo Teme
«[lonyuenne u coOupanue
KHCIIOpOJia, HW3YYEHHE €ero
CBOMCTB»

Bonopon — snement
U I[pPOCTOE  BELIECTBO.
Haxoxnenue B npupone

bubanoreka
LHOK
https://m.edsoo.ru/ff0d
4cda

bubnunoreka
LHOK
https://m.edsoo.ru/ff0d
4ae2

bubnmoreka
LHOK
https://m.edsoo.ru/ff0d
4dd0

duznyeckue u
XUMHYECKHE CBOMCTBa
BOZOpOZA. IIpumeHeHue
BOZOpOJA

bubanoreka
HOK
https://m.edsoo.ru/ff0d
4ddo

IlonsTue o KkucIOTax
n COJIIX

bubnnoreka
HOK
https://m.edsoo.ru/ff0d
50d2

CnocoOsl
MOJy4eHUs:  BoAOpona B
naboparopuu

bubnmuoreka
LHOK
https://m.edsoo.ru/ff0d
4ddo

IIpaxTnueckas
pabora Ne 4 mo Teme
«[lonyuenne u coOupanue

Bubnuoreka
LHOK
https://m.edsoo.ru/ff0d
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

BOJIOPOJIa, M3yYEHUE €ro
CBOMCTB»

442

Mornsipablii = 00bEM
razoB. 3aKOH ABOTaJIpo

bubnunoreka
LHOK
https://m.edsoo.ru/ff0d
542¢

Brrancnenus
00BéMa, KOJIMYECTBA
BEIlECTBA Tras3a II0 €ro
U3BECTHOMY  KOJHYECTBY
BEIIIECTBA WU 00BEMY

bubanoreka
LHOK
https://m.edsoo.ru/ff0d
55a0

Breraucnenus
00BEMOB rasoB 10
YpaBHEHUIO pEaklIWH Ha
OCHOBE 3aKOHa OOBLEMHEIX
OTHOIIIEHWH Ta30B

bubanoreka
LHOK
https://m.edsoo.ru/ff0d
3708

duznueckne "
XUMHYECKHE CBOMCTBA BOIBI

CocraB OCHOBaHWMIA.
[TonsTHe 06 UHIUKATOPax

Bona KakK
pacTBOpPHUTEIIb.
Hacrimennnie "

HCHACBIIICHHBIC paCTBOpI)I.
MaccoBas 1o/ BENIECTBA B

bubanoreka
HOK
https://m.edsoo.ru/ff0d
587a

bubanoreka
HOK
https://m.edsoo.ru/ff0d
59¢2

bubnmuoreka
LHOK
https://m.edsoo.ru/ff0d
5b40
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

pacTtBope

[IpakTnueckas

padota Ne 5 mo Teme bubnuoreka
«IIpurorosnenue HOK
pacTBOpPOB C ONPENEIEHHOMN https://m.edsoo.ru/ff0d
MacCOBOH JoJei Seba
PacTBOPEHHOTO BEIIECTBAY
KonrtponbHhas bubnuoreka
pabora Ne2 mo Teme HOK
«Kwucnopog. Bonopon. https://m.edsoo.ru/ff0d
Bona» 6342
bubanoreka
OKXCcubl: COCTaB,
IHOK
KJIaccu(pUKaIus,
HOMEHKIATYDA https://m.edsoo.ru/ff0d
Yp 664¢
ITonyyenue u bubnuoreka
XUMUYECKUE CBOMCTBA HOK
KHMCJIOTHBIX, OCHOBHBIX H https://m.edsoo.ru/ff0d
aM(}OTEPHBIX OKCUIOB 664¢
bubnnoreka
OcHOBaHHA: COCTAaB, Gmuore
HOK
KJ1accuukanus,
HOMEHKIATYDA https://m.edsoo.ru/ff0d
yp 67ca
bubanoreka
[Tonyuenne u
o HOK
XUMHAYECKHE CBOICTBa
o https://m.edsoo.ru/ff0d
OCHOBaHHI
67ca
Kwucnotel:  cocras, bubanoreka
KIaccudukanus, LHOK
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa https://m.edsoo.ru/ftOdf
ee2
bubnmoreka
[Tonyuenue u
. HOK
XUMHUYECKHE CBOICTBa
https://m.edsoo.ru/ftOdf
KHCIIOT
ee2
Comm (cpennue): bubnmoreka
HOMEHKJIaTypa,  CHOCOOBI HOK

HOJ'Iyq CHUA, XUMHNYCCKUC
CBOMCTBA

IIpakTueckas
pabora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aja4
1o TeMe «OCHOBHBIE KJIACChHI
HEOPTraHUYECKUX
COEIUHECHUIN»

https://m.edsoo.ru/00ad
9474

bubnmoreka
LHOK
https://m.edsoo.ru/00ad
9b7c

I'enetnyeckas CBsI3b

MEXITY KJ1accamu
HeopraHqu CKHUX
COEeIUHEHUN

O06001eHne u

CHCTeMaTH3allMs 3HaHUI

KontponbpHas
pabora Ne3 mo Teme
"OCHOBHEIE KJIaCChI
HEOPTaHHYECKHUX
coequHeHui"

bubnnoreka
HOK
https://m.edsoo.ru/00ad
9a50

bubanoreka
HOK
https://m.edsoo.ru/00ad
9cb2

bubnmuoreka
LHOK
https://m.edsoo.ru/00ad
9ela
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

IlepBble  mONBITKU
KJIaccu(puKauu
XUMHUYECKHX  DSJIEMEHTOB.
[Tonsitue 0 rpymnmnax
CXOJIHBIX 3JIEMEHTOB

[Tepuognueckuit
3akoH u Ilepuoanueckas

cHCTEeMa XUMHYECKUX
3JIEMEHTOB . n.
MenneneeBa

[lepuonpl, rpynmsl,
ITOATPYIIIIBI

bubanoreka
LHOK
https://m.edsoo.ru/00ad
9ffa

bubnunoreka
LHOK
https://m.edsoo.ru/00ad
a52c¢

bubnmoreka
LHOK
https://m.edsoo.ru/00ad
as52c

CrpoeHue  aTroMoB.
CocrtaB  aTtOMHBIX  sJep.

bubnunoreka
HOK
https://m.edsoo.ru/00ad

N3oTomnsl
a342
Crpoenue
bubnunoreka
AIEKTPOHHBIX 000104eK OK
aToOMOB JJIEMEHTOB 1

[lepuonuueckoil  cuctembl
. . Menneneera

https://m.edsoo.ru/00ad
abbc

XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTa I10
ero MTOJIOKEHUIO B
ITepunonnueckoit cucreme /.
N. Menpeneesa

bubanoreka
LHOK
https://m.edsoo.ru/00ad
a824

3HaueHue

bubnmoreka
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

Ilepuonuueckoro  3akoHa
JUIL  pa3BUTHUSL HAyKu U
npaktuku. 1. 1. Menneneen
— y4€HBIM, memaror u
rpak1aHuH

PesepBHBII  ypOK.
O6o06mmenue u
CHUCTEeMaTH3alusl 3HAaHUH /
Bcepoccuiickas
MPOBEpOYHast paboTa

KonTponbHas
pabora Ned mo Teme
«Ctpoenue aroma.
Xumuueckas — CBS3b»
Bcepoccuiickas
IIpoBepoYHast padboTa

DNEKTPOOTPHUTIATEIND
HOCTh aTOMOB XHUMHYCCKUX
AIIEMEHTOB

1HOK
https://m.edsoo.ru/00ad
a9%6e

bubnunoreka
IHOK
https://m.edsoo.ru/00ad
b33¢

bubnmoreka
IHOK
https://m.edsoo.ru/00ad
b486

bubnunoreka
HOK
https://m.edsoo.ru/00ad
aab8

bubmmoreka

Honnas xumMudeckas LHOK
CBA3b https://m.edsoo.ru/00ad
ac34
bubGnmoreka
KoBanentHas
LHOK
TOJISIpHAS XUMHAYECKas
https://m.edsoo.ru/00ad
CBS3b
aab&
KoBanenTHas bubnmoreka
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

3 HENOJSIPHAsT ~ XUMMYECKast HOK
CBS3b https://m.edsoo.ru/00ad
aab&
Bubnuorexa
6
CreneHb OKUCIICHUS 1 HOK
4 https://m.edsoo.ru/00ad
ae28
Bubnuorexa
OKHUCIIUTEIBHO-
6 HOK
BOCCTAHOBUTEIILHBIE 1
5 KL https://m.edsoo.ru/00ad
peaxl b076
Bubnuoreka
6 Oxkucnurenu u 1 HOK
6 BOCCTaHOBUTEIHN https://m.edsoo.ru/00ad
b076
PesepBHBII  ypOK.
bubnunoreka
6 O06006111EHIE U oK
CHUCTEMATHU3AlMA 3HAHUU 10 1 I
7 https://m.edsoo.ru/00ad
teme «CTpoeHHe aroma. 9cb2
XHUMHYECKas CBSI3b)
" Bubnuoreka
PesepBHBII  ypOK.
6 LHOK
O06001eHne u 1
8 . https://m.edsoo.ru/ffod
cucTeMaTU3aIng 3HAaHUI
61c6
OBIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosnyecTBo yacoB Nla DJIeKTPOHHBI
Ne e undgpoBbie
Tema ypoxa Bce KouTpoJnb Ipaktuuec  Ta
n/n oOpa3oBareJibHbIE
ro Hble padoThI KHe paboThbl U3yYeHHUs
pecypchl
[Tepuognyeckuit
bubnmroreka
3akoH. llepuogmueckas LIOK
1 CUCTEMA  XMMHUYECKUX 1
I " https://m.edsoo.ru/00ad
3JIEMEHTOB . .
b59%e
MenneneeBa
3aKOHOMEPHOCTH bubnmroreka
) B U3MEHEHUHU CBOWCTB 1 IHOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00ad
MEPBBIX TPEX NEPUOIOB b6b6
Knaccudukanus bubnuoreka
3 u HOMEHKJIaTypa 1 HOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad
BEILIECTB b7e2
Buel Bbubnunoreka
4 XAMHYECKON CBSI3U H 1 HOK
THUIIBI KPUCTAIITUYECKUX https://m.edsoo.ru/00ad
peLETOK bac6
KonTponbHas
padora Nel mo Teme
5 «IToBTOpEHUE u 1
yriuyonaeHue 3HAaHUU
OCHOBHBIX pazaenos
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Kypca 8 Kkiacca»

Knaccudukanus
XMMHYECKHX  PEAKLHI

Bubnuoreka
LHOK

6
110 pa3In4yHBIM https://m.edsoo.ru/00ad
IIpU3HAKaM bcb0
[TonsTne 0
N bubnuoreka
CKOPOCTH XHMHMYECKON
HOK
7 peakuun. Ilonsitue o
https://m.edsoo.ru/00ad
TOMOTE€HHBIX u
be9a
TeTEPOTCHHBIX PEAKIIHMIX
[TonsTue 0
XUMHUYECKOM
paBHOBecuH. DakTOpHI, bubnuoreka
g BIIUSIONINE HA CKOPOCTH HOK
XUMHUYECKON peakuyu U https://m.edsoo.ru/00adc
MOJOXKECHUE 28¢
XUMHUYECKOTO
paBHOBeCHS
bubnuoreka
OkuCIUTENBHO-
HOK
9 BOCCTAHOBHTEJIbHbBIE
https://m.edsoo.ru/00adc
peakuuu
ade
Teopus bubnuoreka
1 ANIEKTPOTUTHUECKOI HOK

nucconuanyu. CUibHbIE
U ci1abble ANEeKTPOIUTHI

https://m.edsoo.ru/00adc
d68

11

HNounsie
YpaBHEHUS pEaKUid

bubGnmoreka
HOK
https://m.edsoo.ru/00ad
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XHUMHYECKHE
CBOMCTBAa  KHCJIOT H
OCHOBaHMH B  CBETE
MpEeACTaBICHUI 00
AMEKTPOTUTHIECCKOU
JIACCOIHAIIN

XUMHYECKHUE
CBOIICTBA COJIEH B CBETE

MpeCTaBICHUI 00
AIEKTPOITUTUYECKOM
JTUCCOIMAINU

Tlonsarue 0

TUAPOJIN3E CONIEH

O000mieHne u
CUCTEMAaTHU3AlIMA 3HAHUN

d448

bubnmoreka
LHOK
https://m.edsoo.ru/00ad
d5d8

bubnmoreka
IHOK
https://m.edsoo.ru/00ad
d8b2

bubanoreka
LHOK
https://m.edsoo.ru/00ad
d9d4

bubnnoreka
HOK
https://m.edsoo.ru/00ad
ddi12

[IpaxkTnueckas
pabora Ne 1. «Pemenue

Bubnuoreka
HOK

DKCIEPUMEHTAIbHBIX https://m.edsoo.ru/00ad
3a/1a49» dbfa

KouTtponbHas
pabora Ne2 mo Teme bubnmrorexa
«DNEKTPOTUTHIECKAS HOK
JIUCCOLIUALIASL. https://m.edsoo.ru/00ad

XHUMHUYECKHUE pCaknu B

dec0
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https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

pacTBOpax»

O61as
XapaKTePUCTHUKA
rajlor¢HOB.
XHUMHUYECKHE CBOMCTBA
Ha IpUMepe XJopa

bubnanoreka
LHOK
https://m.edsoo.ru/00ad
dfe2

XJI0pOBOJIOPO/I.
Consanas KHCJIOTA,
XUMHYECKHE CBOMCTBA,

Bubnuoreka
LHOK
https://m.edsoo.ru/00ade

MOJIYYECHUE
yHcHue, 104
MIPUMEHEHHE
IIpakTrueckas
Bubnuoreka
pabora Ne 2 mo Teme
o LHOK
«IlonyueHne  cCoJsIHOM
. https://m.edsoo.ru/00ade
KHUCJIOTBI, U3y4YeHHE €& 348
CBOMCTB» —
Brruucienna 1o
Bubnuoreka
YpaBHEHUSIM
o HOK
XUMUYECKUX PEaKIIHid,
https://m.edsoo.ru/00ade
€CJIM OJTMH U3 PEarcHTOB 438
JTaH B U30BITKE I
bubnmoreka
O6mas
LHOK
XapaKTepUCTHUKA

a51eMeHTOB VIA-rpynisl

AnnorpomnHsie
MOAU(HUKALIUKA  CEpBI.
Haxoxnenue cepsl u e€

https://m.edsoo.ru/00ade
64a

bubanoreka
LHOK
https://m.edsoo.ru/00ade
64a
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

COCAMHEHHI B IPUPOJIE.
XUMHWYECKUE CBOMCTBA
cephbl

CepoBonopon,
CTpoeHHEe, (U3UYECKHE
1 XUMHYECKHE CBOMCTBA

bubnmnoreka
LHOK
https://m.edsoo.ru/00ade
802

Oxcuasl  cepsl.
CepHas KHCJIOTA,
¢buznveckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

bubanoreka
LHOK
https://m.edsoo.ru/00ade
a28

XUMHUYECKHE
peakuuu, JieKalue B

OCHOBE
IMPOMBIIIJICHHOT'O
crioco0a HOJTY4EHUs
CEepHOM KHUCJIOTBI.
XuMHUECKOE
3arpsi3HEHUE

OKpYKaroIen cpeabl
COCIMHEHHSIMU CEPBI

Brruncnenune
MAacCOBOH JIOJIM BBIXOIA
MIPOAYKTA PEaKIUN

Oo6uas
XapaKTePUCTHUKA
AIIEMEHTOB V A-TpyIIIbI.

bubanoreka
HOK
https://m.edsoo.ru/00ade
c8a

bubanoreka
HOK
https://m.edsoo.ru/00ade
c8a

bubnmoreka
HOK
https://m.edsoo.ru/00ade
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

A30T, pacnpocTpaHeHHE
B Ipupoje, GU3NYECKHEe
U XUMHYECKHE CBOMCTBA

cab

AMMHak, ero
bubanoreka
¢buznueckue u
. LHOK
XMMHYECKHE CBOMCTBA,
— " https://m.edsoo.ru/00adf
7 004
MIPUMCHCHHE
[IpaxkTnueckas bubnuoreka
pabora Ne 3 mo Teme LIOK
«IlonyueHne ammuaxa, https://m.edsoo.ru/00adf
U3YYEHHE €r0 CBOMCTB 180
Bubnnoreka
AzortHas
.. LHOK
KHCIOTa, €€ hu3nuecKue
. https://m.edsoo.ru/00adf
M XMMHYECKHE CBOMCTBA
306
Hcnonp3oBanue
HUTPAaTOB MU COJIEH
aMMOHHUS B KayecTBe
bubanoreka
MUHEPATBHBIX
. HOK
yIoOpeHuH.
https://m.edsoo.ru/00adf
XHUMHUECKOE 518
3arpsi3HEHHUE T
OKpYXaroien cpenbl
COEMHEHHSIMU a30Ta
®ochop. Oxcun bubnuoreka
dochopa V) u HOK
dbochopHass  KucIoTa, https://m.edsoo.ru/00adf
¢buznueckue 51 68a
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

XUMHUYECKHE CBOMCTBA,

MOJTy4YeHue
Hcnonb3oBanne
docharoB B KayecTBe
bubnuoreka
MUHEPATbHBIX
. HOK
YAOOPEHHUI.
https://m.edsoo.ru/00adf
3arpsi3HeHUe
. €20
MIPUPOTHOM Cpelbl
dhocharamu
VYrnepon, bubnuoreka
pacnpocTpaHeHue B HOK
npupoze, pusnyeckue u https://m.edsoo.ru/00adf
XUMHUYECKHE CBOICTBA d9c
Oxkcuipt
yriepoza, ux
bubnuoreka
¢buznueckue 51
. HOK
XUMHUYECKHE CBOICTBA.
https://m.edsoo.ru/00adf
DKOJIOTUYECKHE cbe
po0JIeMbl, CBSI3aHHBIE C o
okcuzoM yriepoaa (IV)
bubnuorexa
VronwHas HOK

KHCJIOTa U €€ COJIN

https://m.edso00.ru/00ae0
06¢

[TpakTnueckas
padora Ne 4 mo Tteme
"Tlomyuenue
YIJIEKHUCIIOTO rasa.
KauecTBennast peaxuus

bubanoreka
LHOK
https://m.edsoo.ru/00ae0
27e
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

Ha KapOoHar-noH"

[TepBoHayanbHbBI
e TTOHSTHS 00
OpraHUYeCKUX

B€IICCTBax KakK 0
COCAUHCHUAX YITICPOda

bubnanoreka
LHOK
https://m.edsoo.ru/00ac0
54¢

Kpemuuit u ero

Bubnuoreka
LHOK

COCJIMHCHUS https://m.edsoo.ru/00ac0
80a
IIpakTrueckas
pabora Ne 5. Pemenue Eubs
HOINOTEKA
SKCIEPUMEHTAIBHBIX oK
3aaq 1o TEeEMeE 1
«BakHeime https://m.edsoo.ru/00ae0
SKHEHIIN
bf2
HEMETaJIILI u nx
COCJTUHCHHUS
KonTponbHas Bubs
HOJINOTEKA
padora Ne3 mo Teme OK
«Baxxnenmmue a
https://m.edso00.ru/00ac0
HEMETaJLIEI u nx
el8
COCTUHCHHUSI) -
O61mas
XapaKTepUCTHKa Eu6
HOJINOTEKA
XUMHAYECKUX DIIEMEHTOB
HOK

— METAJIIIOB.
Meramnueckas CBSI3b U
METAJIIITNYCCKasA
KpUCTAJUINYCCKAA

https://m.edsoo.ru/00ael
03¢
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

pewérka. dusznueckue
CBOICTBa METaJJIOB

XHUMHUYECKHUE
CBOICTBa METAJIOB.
DNEKTPOXUMHUUECKUN
pan HaIPSKCHUN
METaJIJIOB

bubanoreka
LHOK
https://m.edsoo.ru/00acl
156

OO6mue crnocoObl
MOJTy4EHUSI  METaJUJIOB.
CrutaBel.  Breraucienus
1o YpaBHECHUSM
XUMHYCCKHX  PEaKIIHid,
€CJIM OJIUH U3 PEarcHTOB
COZICPKHUT IMPUMECH

bubanoreka
LHOK
https://m.edsoo.ru/00ael
156

bubnnoreka
IlonsTue o HOK
KOPpPO3UH METAIIOB https://m.edsoo.ru/00ael
278
bubnnoreka
I[{enounsie I[HOK
METaJIbl https://m.edsoo.ru/00ael
4b2
bubnuoreka
Oxcuapl 51
LHOK

THUAPOKCHUABI HATpud H
Kajaus

https://m.edsoo.ru/00ael
4b2

Ilenouno3eMenn
HBbIC METAJIIbI — KaJIbITHI
W MarHu#

Bubnuoreka
LHOK
https://m.edsoo.ru/00ael
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Baxxueiinine
COENUHEHUS KaJIbIUA

5e8

bubnmoreka
LHOK
https://m.edsoo.ru/00acl
5e8

O06o0011eHE U
cUCTeEMAaTU3alMA 3HAHUN

JKécTrkocTh BOOLI

u CrocoObI ed
YCTPaHEHUS
IIpakTuueckas

paborta Ne 6 mo Teme
"XéctkocTh BOABI U
METOJIbI €€ ycTpaHeHus"

AJTOMUHUN

AmpoTtepHbie
CBOMCTBA OKCHIAa WU

bubanoreka
LHOK
https://m.edsoo.ru/00ael
886

bubnmoreka
LHOK
https://m.edsoo.ru/00acl
aed

bubnmoreka
HOK
https://m.edsoo.ru/00ael
c64

Bubnuoreka
HOK
https://m.edsoo.ru/00ael

THUAPOKCHIA <64
Bubnuorexa
Keneso HOK
https://m.edsoo.ru/00ael
d8o6
Oxcupl, Bbubnmoreka

THAPOKCHUABI W COJIK

LIOK
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

xene3a (II) u >xenesa
(111)

https://m.edsoo.ru/00ae3
Seb

O06o001IeHE U
cUCTEMAaTU3alMA 3HAHUN

[IpakTnueckas
pabora Ne 7. Pemenue
9KCIIEPUMEHTAIIbHBIX
3a1a4 o TeMe
«BaxHeimme Meraibl
Y UX COCTUHEHUS

Breruucnenus 1o
YpaBHEHUSIM
XMMHYECKHX PEAKLIHM,
€CIIM OJIMH U3 PEarcHTOB
IaH B W30BITKE WIH
COJIEPKUT MPUMECH.
Breraucnenuss mMaccoBoi
JIOJIM BBIXOJA IIPOIYKTA
peaxkuuu

bubnmoreka
LHOK
https://m.edsoo.ru/00ae3
de8

bubanoreka
HOK
https://m.edsoo.ru/00ael
750

O000mieHne o
CUCTEMAaTHU3AlIMA 3HAHUN

KonTponbHas
padora Ne4 mo Teme
«BaxHneimme MeTaibl
1 UX COCTUHEHUS

BemectBa u
MaTepHralbl B
NOBCEIHEBHOU  KU3HU

Bubnuoreka
LHOK
https://m.edsoo.ru/00ae3
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

yeJIoBeKa 150
Bubnuoreka
XUMHUYECKOE
6 3arps3HEeHue 1 HOK
4 p . https://m.edsoo.ru/00ac4
OKpYXKarolen cpeibl 270
Pomr xumuum B Bubnuorexa
6 peleHnun 1 HOK
5 IKOJIOTUYECKUX https://m.edsoo.ru/00ae4
pooiieM 270
o Bubnuoreka
Pe3epBHbIit
6 ok. O0o001EeHne u 1 HOK
6 Ypor. . https://m.edso00.ru/00ae0
cUCTEMAaTHU3aLUs 3HAHUI d0a
o Bubnuoreka
Pe3epBHbIit
6 ok. OO0o0mmenne u 1 HOK
7 Ypor. . https://m.edsoo.ru/00ad
CHCTEMAaTU3alUs 3HAHUI
b33¢
. bubnuoreka
Pe3epBHbIit
6 ok. OO0o00mmenne u 1 HOK
8 Ypor. . https://m.edsoo.ru/00ad
CHCTEMAaTU3alUs 3HAHUI 9ch2
OBIIEE  KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KUIIACC

Kox
NpoBePsSIEMOro
pe3yabrara

1

1.1

IIpoBepsieMble TpeAMeTHBIE Pe3yJabTaTbl  OCBOEHHUSI
OCHOBHOIi 00pa3oBaTe/IbHOW MNPOrpaMMbl OCHOBHOI0 00IIEro
oOpa3zoBaHus

ITo Teme: «IlepBoHavaIbHBIE XUMUYECKHUE TOHATUS

pPacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHSATHH: aTOM,
MOJIEKYJa, XUMHUYECKHI 3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAS W HEOAHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi W MOJIEKYJISpHas Macca, KOJIMYECTBO
BEILECTBA, MOJb, MOJIIPHAs Macca, MAaccoBasl JOJS XUMHUYECKOTO
2JIEMEHTAa B COEIMHEHUHU, MOJISIPHBIA 00BEM, XUMUYECKasT peaKIus,
KiIaccu(uUKalus — peaklUuid: peakuMu COCJUHEHHUs, pPeaKkLuu
pa3NoXKEeHMs, pPEaKIUM 3aMEelIeHMs], peakluu oOMeHa, 3K30- U
SH/IOTEPMUYECKHE PeaKIiH, TeIIoBol 3((deKT peakuuu, pacTBop,

MaccoBas J10J1s BellecTBa (MPOIEHTHAsI KOHIICHTPAIIHs) B paCTBOPE

1.2

1.3

WJUIFOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XMMHMYECKUX
MOHATUN W NPUMEHATH 3TU MOHATHS IIPU ONMMCAHUU BEIIECTB U MX
IIpEBpALLCHUI

UCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISl COCTaBJICHUS

(hopMyI BELIECTB U ypaBHEHUIN XUMUYECKUX peakLui

1.4

pacCKpeIBaTb CMBICIT 3aKOHOB COXpPaHCHHA MacCChbl BCIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIIPHOI'O YUYCHHUSA, 3aKOHa

ABorajipo

1.5

1.6

OnpeaAcIATL BAJICHTHOCTb AaTOMOB JJICMCHTOB B 6I/IHapHI)IX
COCOANHCHUAX
KHaCCI/I(pI/ILII/IpOBaTB XUMHUYCCKUC PpPCaKIUU (HO qucily Hu

COCTaBy y4aCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEIIIOBOMY 3D (HEKTY)
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1.7

1.8

BBIUUCJIATH OTHOCUTCIIBHYKO MOJICKYIISIDHYIO U MOJIAPHYIO
MacCcChbl BEIICCTB
BBIYUCIIATHE MACCOBYIO JOJII0O XHMHUYCCKOI'O JJIEMCHTa IIO0

dbopmyne coenuHeHNs,

1.9

BBIYUCJIATH MACCOBYIO OOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh E€CTECTBEHHOHAYyYHbIE METOAbl TO3HAHUS —
HaOJI0/IeHre, U3MEepEHUE, MOJICTTMPOBAHKE, SKCTIEPUMEHT (PeabHBbIHI

1 MBICJICHHBIN)

2.1

2.2

IIo Teme: «BaxseWlne IPEICTaBUTEIN HEOPTAHMYECKUX
BELIECTB»

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX ITOHATHI: OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb

OIpCACIIATh MPHUHAJIC)KHOCTL BCIICCTB K OHpe,Z[eJ'IéHHOMy

KJIacCy COeIMHEHUH 1o popMynam

23

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNUYCCKUC BCUICCTBA

24

2.5

2.6

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBONCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAAsl ONMUCAHUE MPUMEpPaMHU
MOJICKYJSIDHBIX ~ YPAaBHEHHH  COOTBETCTBYIOIIMX  XUMHUYECKHUX
peaxkuuit

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

CIeA0BaTh MpaBUJIaM IOJIb30BAHUS XUMHUUYECKOW MOCYIOH U
nmabopaTopHbIM 000PYIOBaHHEM, a TAaK)Ke MpaBHIIaM OOpaIlEHUs C
BEIIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH TIO BBITOJHEHUIO
mab0PaTOPHBIX XUMHYECKHX OMBITOB MO MOJTYYCHHIO U COOMPAHUIO
ra3zo00pa3HbIX BEMIECTB (BOAOPOJA M KHCIOPOJA), TPUTOTOBICHUIO
pacTBOpPOB C ONPEAEIEHHOM MAacCOBOM JOJE€H PpacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATH M MPOBOIUTH XUMHYECKHUE IKCIIEPHUMEHTHI
[0 PAacClO3HABAaHUIO PACTBOPOB IIEJIOUEH W KUCIOT C MOMOIUIBIO

WHJMKATOpoB (JIakMycC, peHon(TanernH, METUIIOPaHX U Jpyrue)

2.7

IIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu

ITo reme: «Ilepnonnuecknii 3akoH u [leproanyeckas cucrema

xumuyeckux anemeHTtoB JI. M. MenneneeBa. CtpoeHue aromos.
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Xumuueckas cBsi3b. OKHUCIMTEILHO-BOCCTAHOBUTEILHEIC peakunuun»

PacKpbiBaTb CMBICII OCHOBHBIX XMMHUYCCKHUX MOHSTHM: AAPO
aroma, BHCKTpOHHBIfI cIIon aroMa, aTOMHast 0p6I/ITaJ'II), paanyc aroma,
3.1 XUMHYCCKad CBA3b, IOJAPHAdA W HCIIOJApHAsA KOBAJICHTHAsA CBA3b,
OJICKTPOOTPULATCIIBHOCTh, HWOHHAasA CBA3b, HWOH, KaTWOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2 KJIacCU(UIIUPOBATH XUMHUECKUE 3JIEMEHTHI

ONMHUCBHIBATH W  XapaKTepU30BaThb  TaOMM4YHYIO  QopMy
13 [lepnognueckolf cUCTEMBl XMMHUYECKHX JJIEMEHTOB: pa3iInyarb
MOHATHSL «JIaBHAs noarpynna (Arpymnmna)» U «11obo4Has HoArpynmna

(brpymma)», «mainbie» U «00JbIINe) MePUOIbI

packpeiBath  cMmbicn  Ilepumommueckoro  3akona  JI.I.
34 MenpeneeBa:  JAEMOHCTPUPOBATH  IMMOHUMAHUE  MEPUOIAYECKOM

3aBHCHMOCTH CBOMCTB XMMHYECKHUX DIIEMCHTOB OT HX MOJO0KCHUS B

[Tepuonuueckoii cucreme

COOTHOCHTb 0003HAueHMsI, KOTOpblEé HMEIOTCS B TaliuIe
«Ileppuognueckass  cucremMa  XUMUYeCKMX  dneMeHTtoB  JM.
3.5 MenpeneeBay ¢ 4MCIOBBIMUA XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsj sapa, olliee 4ucio

QJICKTPOHOB U PACHPCACIICHUC UX 1O IJICKTPOHHBIM CJ'IOSIM)

36 ONPCACIITL CTCIICHB OKHCIICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCANHECHUAX

. ONpEAEIATh BUJ XUMUYECKON CBSA3H (KOBAJIEHTHAs M HOHHAs)
B HEOPT'aHUYECKUX COCIUHEHUAX

9 KUIIACC

Kon IIpoBepsiemble mpeaMeTHBIE  pe3ybTaTbl  OCBOCHHS
NpoBepsIEMOro OCHOBHOH 00pa30BaTeJIbHOH MNPOrpaMMbl OCHOBHOIO 00111€ro
pe3yabrara oOpa3oBaHus

1 ITo Teme: «BemecTBo U XUMUYECKasl PEAKLUSI»
pacKpbIBaTb CMBICII OCHOBHBIX XHMHYECKUX ITOHATHM:
1.1 pacTBOp,  AJEKTPOJUTHI, HEIIEKTPOIUTHI,  DIEKTPOIUTHYECKAS

aucconunanus, peakiuuu HOHHOT'O 06M€Ha, KaTaJin3arop, XUMHUYCCKOC
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1.2

1.3

1.4

1.5

paBHOBECHE, oOpaTuMble " HeoOpaTHUMbIe peakuuy,
OKHCIIUTEIILHOBOCCTAHOBHUTEIILHBIC peakuum, OKHCIIUTEIb,
BOCCTaHOBHUTENIb, OKUCICHHE U BOCCTAHOBJIECHUE, aJUIOTPOIIUS,
amporepHOCTh, XHMMHYECKas CBS3b  (KOBAJGHTHAs, HOHHAs,
MeTaJUINuecKasi), KpUCTaJUIMYecKass pEeHIETKa, CIUIaBbl, CKOPOCTb

XHUMHYECKOHN peaKnnuu

WIIIOCTPUPOBATh  B3aHMMOCBSI3b  OCHOBHBIX XMMMUYECKHUX
MOHATUM M MPUMEHATH 3TU MOHATHUS NPU ONMCAHUM BEIIECTB U MX
MpEeBpalCHUI

COCTaBJISITh YpPaBHEHMs SIIEKTPOJIUTUYECKONH JMCCOLUAIUU
KHMCJIOT, IIEJIOYEH M COJIEM, MOJHBIE M COKPAIIEHHBIE YPAaBHEHUS

peakIuii HOHHOTo OOMeHa

pacKpbIBaTh CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKkIuii MOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3THX
peaxkuuit

IIPOBOJAUTH PACYETHI 110 YPABHEHUIO XUMUYECKOU pEaKIUU

2.1

ITo Temam: «Hemetaiuiel U UX coequHeHUusI» U «MeTauibl 1

nX COCOANMHCHUA»

XapakTepu30BaTh (OMHUCHIBATh) OOIIHMEe W crenuduueckue
XUMHUYECKHE CBOMCTBA MIPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPK/Ias
OMMCAaHWE TpPUMEpPaMH MOJICKYISPHBIX M HWOHHBIX YpaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKIII/Ifl

2.2

COCTaBJIATH YpaBHCHHA peaKuHﬁ, MOATBCPIKAAIOIINX
CyII€CTBOBAHUC TeHETHYECKON CBA3U MCKAY BC€IICCTBaAMU

Pa3IMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOICTBa B€OICCTB B 3aBHCUMOCTH OT HUX
CTPOCHHA, BO3SMOXKXHOCTH NNPOTCKAHUA XUMHUYCCKUX HpeBpaH_[CHI/Iﬁ B

PA3IMYHBIX YCIIOBHUAX

24

2.5

CJIeIOBATh MpaBUJIaM MOJB30BaHUS XUMHUYECKON MOCYyNoi U
JabopaTOpHBIM O0OpYIOBaHUEM, a TAaKXKE MPaBWJIAM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKUHUSMHU IO BHIMOJTHEHUIO
J'Ia60paT0pHBIX XUMHUYCCKHUX OIIBITOB IIO IOJYUCHUIO U CO6I/IpaHI/II-O

F33006p33HBIX BCIICCTB (aMMI/IaKa " YITICKHCIIOTO 1“3.33.)

MNpoBOAUTL PCAKIHHU, MOATBCPIKAAIOIINC KauyeCTBCHHBIN
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3.1

COCTaB pa3jMYHBIX BEMICCTB: pACMO3HABATh OIMBITHBIM MyTEM
xjopua-, Opomua, womuza, kapOonar, Qocdar, cuimukar, cyabdar,
TUIPOKCHIMOHBI, KATHOHBI aMMOHUS, HOHBI W3YYEHHBIX METAIOB,

MPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPAX HEOPTraHMUECKHUX BEIIECTB
[To Teme: «XUMHUS U OKPY’KAIOIIAsl CPEIa»

pacKpbIBaThb CMbBICI OCHOBHBIX XUMHYEeCKHX MoHsATHH: [TJIK

BCIICCTBA, KOPPO3Ud MCTAJJIOB

3.2

MNPUMCHATH OCHOBHBIC ornepanmu MBICTIUTEIbHON
ACATCIIBHOCTH — aHallu3 MW CHHTEC3, CpPaBHCHUC, O606H.[CHI/IC,
CUCTCMATU3allI0, BBIABJICHUC IMPUYUHHO-CICACTBCHHBIX CBSI3CH —
il A3YYCHUS CBOICTB BCMICCTB MW XHMHUYCCKHX peaKHHﬁ;
CCTCCTBCHHOHAYYHBIC MCTO/IbI ITIO3HAHUA — Ha6JIIOIICHI/Ie, HU3MCPCHUC,

MOJICIMPOBAHKE, SKCIIEPUMEHT (peaibHbIA U MBICICHHBIN)
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

1

1.1

1.2

[TepBoHauaIbHBIE XUMHYECKUE TTOHATHUS

[Ipenmer xumuu. Ponb XUMHU B JKM3HHM 4e€lIOBEKAa. XHUMHS B
cucreme Hayk. Tema u BemecTtBa. PU3MUYECKUE CBOMCTBA BEILIECTB.
ArperaTtHoe COCTOSIHHUE BEIECTB

IlonsiTHe 0 MeTOHaX MO3HAHMSA B XUMHMHU. UHMCTBIC BellIeCTBa U

cmecu. CriocoOsbl pasyienieHus cMecei

1.3

ATOMBI H MOJICKYJIBL. Xumuyeckue dneMeHTEL. CHMBOJIBI
XUMHNYCCKUX JJICMCHTOB. HpOCTLIe N CIOXHBIC BCIICCTBA. ATtomHO-

MOJIEKYJISIPHOE yUEHUE

1.4

1.5

Xumnueckass ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKUX
2JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCHUTENbHAs
aroMHas Macca. OTHOCUTEIbHAs MOJIEKYIIIpHas Macca. MaccoBast 101
XUMHYECKOTO JIEMEHTA B COCIUHEHUH

KomnuectBo Bemectsa. Mounb. MoisipHas macca. B3anmocBs3b

KOJIMYCCTBA, MACCHI 1 YHCJIa CTPYKTYPHBIX CAWHUIL BEIICCTBA. Pacuétrl

1o ¢popMysiaM XUMHUYECKUX COSTUHEHUHN

1.6

1.7

PuU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUYECKAsl pEaKIUs U €€
MpPU3HAKUA. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB. XHUMHYECKHE
ypaBHeHus. Krnaccudukanuss XUMHUYECKUX peakIuil (CoeauHEeHuUs,

pa3NoXKeHMs, 3aMEeIleHUs, 0OMEHa)

XUMHYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOM
MOCYJI0#, ¢ MpaBUiIaMu paboThI B J1abopaTopuu U MpuéMamu oOpalieHus
¢ n1abopaTopHBIM 00OPYIOBaHUEM, U3yUEHHUE U ONUCAHUE (PUBNUECKUX
CBOWCTB  00Opa3lloB  HEOPTraHWYECKHX  BEIIECTB,  HAOIIOIEHUE
¢usnyeckux (TUIaBIEHUE BOCKA, TasHUE JIbJa, PacTUpaHUE caxapa B
CTYIIKE, KUTICHHUE 1 KOHACHCAl U BO}IBI) U XUMHNYECKUX (ropeHHe CBCYH,
MIPOKAIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOICHCTBHIE MeJla C KUCIOTOM)

HBJ'ICHPIﬁ, Ha6J'IIOI[eHI/Ie u OIIMCaHUuEC IIPHU3HAKOB IIPOTCKAaHHUA
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2.1

XUMHAYECKUX peakuuil (paziokeHue caxapa, B3auMOACUCTBUE CEPHOM
KHCJIOTHI C XJIOpUIOM Oapwusi, pasnoxenue ruapokcuna meau(ll) mpu
HarpeBaHuM, B3aUMOJAEHCTBUE jkeie3a ¢ pacTtBopoMm coau Menu(ll),
U3y4eHUE CIIOCOOOB pasfeneHusi cMmeced (C TOMOINBIO MAarHuTa,
¢GunbTpoBaHMEe, BBHIMAPUBAHME, JUCTWUIALMS, Xpomarorpadmus),
NPOBEICHUE OYMCTKH IOBAapCHHOW COJIM, HAOJIOJCHWE W OIMCAHUE
pe3yabTarToB  MPOBENEHHUsS]  ONbITa,  WUIIOCTPUPYIOIIETO  3aKOH

COXpaHEHUs Macchl, CO3JaHNe MOJIeJIel MOJIeKy (IIapOCTEePKHEBbIX )
Baxxueiimue npeacTaBuTeNIn HEOPraHMUECKUX BEIIECTB

Bo3snyx — cmech razos. Coctas Bo3zayxa. Kucinopon — s3neMeHT u
npocroe BemecTBo. Haxoxkaenue kucioposa B mpupoze, Gu3ndeckue u
XUMUYecKkre cBoiicTBa (peakuuu ropenusi). Okcuabl. IIpumenenue
kuciopona. CrocoObl TONMydeHHUs KHUCIOpoga B J1a0OpaTropul |
npombliieHHocTH.  KpyroBopor kuciopona B mnpupoge. O30H —

IIIOTPOIHAS MOAM(PHUKALINS KUCIOpOaa

2.2

23

TennoBoit 3¢pdeKT XUMHUYECKOW peaklUH, TEPMOXHUMHUYECKHE
ypaBHEHHUS, 3K30- U JIHIOTEPMHUECKHE PEaKIuu. [OIUIMBO: Yrojib U
MEeTaH. 3arps3HeHHE BO3/yXa, YCWJIEHHWE TNapHUKOBOro 3ddeKra,
paspylLieHre 030HOBOT'O CIIOSI

Bonopoa — anemeHT u ipocroe BemecTBo. Haxoxkaenue Bogopoaa
B IIpHpozie, Pu3nuecKre 1 XMMUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI

ITOTYy4YCHUH. KucmoTe! u comu

24

MossipHblil 00bEM ra3zoB. Pacu€rbl 10 XUMUYECKUM YpPaBHEHUSIM

2.5

2.6

dusnyeckue CBOMCTBa BOAbl. Bojga Kkak pacTBOPHUTENb.
PactBopsl. HacellieHHbIE 1 HEHACBIIIEHHBIE PACTBOPBL. PacTBOpUMOCTH
BEILIECTB B BOjE. MaccoBast A0 BEIIECTBA B PacTBOpe. XUMHYECKUE
cBoiicTBa Bonbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopot Bojibl B MpUPO/IE. 3arpsi3HEHUE NPUPOIHBIX BO/I.

OxpaHa " OYHCTKA MPUPOAHBIX BOL

Knaccudukamuss HeopraHudeckux coenuHeHud. OKCHIIBI.
Knaccudukanusi okcuoB: coieodpasyromue (OCHOBHBIC, KHUCIOTHBIE,
amdoTepHble) U HecoyneoOpasymommue. HomeHkIarypa OKCHIOB.

®u3NYeCcKre 1 XUMUYECKUE CBOMCTBA OKCUIOB. [TonmyueHne okcuaoB

2.7

OcHoBanus. Knaccubukamuss  ocHOBaHWi:  mENOYM |

HepacTBOpUMbIE OCHOBaHMs. HomeHnknarypa ocHoBaHui. Pusnueckue u
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XUMUYECKHE CBOWCTBA OCHOBaHMM. [lonydeHne ocHoBaHUI

2.8

Kucnotel. Knaccudukanus xucior. HomeHknarypa KHCIIOT.
®usznueckue M XUMHUYECKHE CBOMCTBAa KHUCIOT. Pan akTuBHOCTH

MertaiioB H.H. bekerosa. [lonydenne kucnor

2.9

2.10

Comu. Homenkmarypa comnedl. ®dusnyeckue U XUMUYECKHE
cBoricTBa cosied. [lonmydyenue conei
[enernyeckass CBA3b MEXIY KilaccaMd HEOPraHMYECKHX

COEeIUHEHUN

2.11

XWMHUYECKANA  JKCIIEPUMEHT: KA4eCTBEHHOE  OIpeleICHUue
colepXaHHusl KHUCIOpoJa B BO3AyXe, IMOJNy4eHHE, COOUpaHHe,
pacro3HaBaHME€ M U3y4y€HUE CBOMCTB KuciIopoia, HaOmroaeHne
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJIOM U YCIOBHUSI BOSHUKHOBEHHUS U
MpeKpalieHus ropeHus (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMu OKCHIOB
Y ONMHCAaHUE WX CBOWCTB, MOJy4YeHUE, COOMpaHHUE, paclo3HaBaHHE U
M3y4eHHE CBOMCTB BOAOPOAA (TOpeHHE), B3aUMOJCHCTBUE BOIOPOJA C
okcuzoM Meau(Ill) (BO3MOXKHO HCIIOJIB30BaHUE BMJIEOMATEPUATIOB),
HaOoIeHre 00paslioB BEUIECTB KOJIMYECTBOM | MOJIb, HCCIIeIOBaHHE
0COOEHHOCTEH pPacTBOPEHMS BELIECTB C Pa3IMUYHON pacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C  ONPENEIEHHOM MacCOBOW  JOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METAJUIAMH
(HaTpueMm U KanblueM) (BO3MOXKHO MCIIOIb30BaHUE BUIEOMATEPUATIOB),
ONpPENEIIEHUE PACTBOPOB KHUCIIOT U IIEJI0YEHN C IIOMOIIBIO HHINKATOPOB,
UCCIIeIOBaHUE OOpa3IOB HEOPraHMYEeCKUX BEHIECTB Pa3IMYHbIX
KJIACCOB, HAOJIOJIEHNE U3MEHEHHSI OKPAaCKU WHIUKATOPOB B PACTBOpPAX
KHCIIOT W Ienodei, u3ydeHue B3zauMmoneicTBusi okcuaa menu(Il) c
pacTBOPOM CEpHOM KHCIIOTBI, KHCJIOT C MeETaUlaMH, pPeaKkIHuu
HEWTpaIu3alkiK, NOJy4eHHEe HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHUE
OJHOTO  MeTaJula  JpPYrMM M3  pacTBOpa  COJIM,  pEIICHUE
SKCIIEPUMEHTANIBHBIX ~ 3a7ad 1o TeMe «BaxHelue  Kiaccel

HCOPTraHNYCCKUX COGHHHGHHﬁ)}

Ilepnonmueckuii 3akoH u [lepronnueckas cuCTeMa XUMUYECKHX
annemenToB J[.M. MenneneeBa. CTpoeHue aroMOB. XUMHUYECKas CBA3b.

OXuCINTEIIFHO-BOCCTAHOBUTEIILHBIC pcakuuu

3.1

HepBI)Ie IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHUMHUYCCKHUX JJIEMCHTOB.

ITonsatue (o) rpyimmax CXOAHBbIX DJICMCHTOB (IJ.IGJ'IO‘-IHI:IG n
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3.2

33

34

3.5

IICJIOYHO3CMCIIbHBIC MCTAJJIbI, I'aJIOTCHBI, HHCPTHBIC ra351). 9JI€M€HTI:I,

KOTOpbIE 00pa3yroT aM(QOTEPHBIE OKCUJIBI U THIPOKCHUIBI

Ilepuonnueckuii 3akoH. [lepuonnueckas cucreMa XUMHUYECKUX
anemeHnToB JI.1. Menneneesa. KoporkonepuoaHas v JUIMHHOIIEPUOIHAS
dbopmbl  Tleproaudeckold CUCTEMBI XUMHUYECKHX d3jeMeHToB JI.M.
MenpneneeBa. Ilepuoasl u rpynmnbl. GU3UYECKUNA CMBICT MOPAIKOBOTO

HOMEpa, HOMEPOB Mepro/ia U TPYIIIbI AIEMEHTA

Ctpoenue aromoB. CocTaB aroMHbIX sjep. M30Tombl.
OnexkTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX 000J0YEK aToMOB mepBbIX 20
XUMH4YecKuX 3eMeHToB [lepuoanueckoit cucremol .M. Menneneena.
XapakTepucTUKa XHUMHUYECKOTO »JJIEMEHTa IO €ro IMOJIOKEHUIO B

ITepuoguueckoii cucreme J1.1. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMS paJuyca aTOMOB XHMHYECKUX
3JIEMEHTOB, METAINIMYECKUX U HEMETAJIMYECKHUX CBOMCTB IO TpymHIiaM
u nepuonaM. 3HadyeHue Ilepuomumueckoro 3akoHa u Ilepuomuueckoit
CHUCTEMbl XMMHUYECKHUX 3JIEMEHTOB JUISl PAa3BUTHUS HAYKU U IPAKTUKH.
J.W. MenneneeB — yuy€HbIi U rpaxk 1aHUH

Xumndeckasi cBsi3b. KoBanmeHTHas (MOJsIpHAsT W HEMOJISIPHAS)

CBA3b. SHCKTpOOTpI/IHaTCJIBHOCTB XUMHYECKMX JIeMEHTOB. MoHHas

CBA3b

3.6

CreneHb OKHCJICHUS. OKHCIUTEITEHOBOCCTAHOBUTEIIHHEIC
peakuunu. Hpoueccm OKHUCIICHHS M BoccTaHOBiCHHSA. OKHUCIUTENH U

BOCCTAaHOBUTCIIN

9 KJIACC

Kon

3.7

XUMHYECKUNA OKCIIEPUMEHT: H3ydeHHue oOpasloB BEIIECTB
METAJUIOB U HEMETAJUIOB, B3aUMOJIEWCTBHE TUAPOKCUIA LMHKA C
pacTBopaMu  KHCJIOT W IIEJIOYEH,  MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peakiuii (ropeHne, peakiuy pa3IoKeHHsI, COSTUHEHUS )

IIpoBepsieMbIii 3JIEMEHT COACPKAHUSA

BemectBo u xumudeckas peakuusi. [lopropenue
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1.1

Ilepuonuueckuii 3axoH. Ilepuonuyeckas cucreMa XUMUYECKHUX
anementoB .M. MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX INEPHUOIOB,
KaJIisl, KaJbLMUsI U UX COCAUHEHUNW B COOTBETCTBUM C IOJIO)KCHHEM

OJICMCHTOB B Hepno;u/mecmﬁ CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

Crpoenue BelllecTBa: BHJAbBl XUMHYECKOM CBA3U. THIBI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCHMOCTh CBOWMCTB BEILECTBA OT THUIIA
KPUCTAJUIMYECKOHN PEIIETKU U BUa XUMHUYECKOH cBsi3u. Knaccudukarus
U HOMEHKJIaTypa HEOpraHMYEeCKHMX BEIIEeCTB (MEXIyHapoiHas U
TpUBUAIbHASA). XUMHUYECKHE CBOWCTBA BELIECTB, OTHOCSILUXCS K
Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX COCAVMHEHUN, TEHETUYECKAsl CBA3b

HCOPraHN4YCCKHX BCUICCTB

1.3

1.4

Knaccupukanuss XMMHYECKMX  peakIMid 10  Pa3IUYHBIM
IpU3HAKaM (TI0 YMCIY U COCTABY YYAaCTBYIOLIMX B PEaKI[MH BELIECTB, 110
TerIoBoMy (D PeKTy, M0 UBMEHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB, MO OOPAaTUMOCTH, MO YYacTUIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKUE PEAKIUHU, TEPMOXUMHUUYECKHUE ypaBHEHU. [loHsTue o

CKOpOCTH XUMHYECKON p€aKnuu

[TousTue 00 O6paTI/IMLIX n HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX.
IlonsiTHE O TOMOICHHBIX H TCTCPOrCHHBIX PCAKIUAX. Ilonsatue o
XUMHUYCCKOM  pAaBHOBCECHU. q)aI(TOpBI, BJIMAONIMEC HaAa  CKOPOCTb

XUMHYECKON PC€aKMU U IMOJIOKCHUEC XMMUYCCKOIO paBHOBECUA

1.5

OKHCIUTEIBFHO-BOCCTAHOBUTEILHEIC pc€aKknuu, BHeKTpOHHHﬁ
0ajlaHC OKHCJIMTEIbHO-BOCCTAHOBUTEIHLHOM peaKkuunu. CocrapieHue
ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C

HCIIOJIB30BAHUEM METOJA SJICKTPOHHOI'O OajaHca

1.6

1.7

Teopust 3IEKTPOJUTHYECKON ITUCCOUUALMU. DIEKTPOJIUTHI U
HEeANeKTpoauThl. Katnonsl, aHMOHbI. MexaHU3M JAMCCOLUAIIMU BEUIECTB C
pa3IUYHBIMU  BUJAMU XUMHUYECKOW CBsi3u. CTENeHb IUCCOIMAIINH.
CunpHbIe U cladble MEKTPOIUTHL. Peakiiuu HOHHOTO 0OMeHa. YCIOBUS
MPOTEKaHUs pPEaKIil HOHHOTO 0OMEHa, TIOJTHBIE M COKPAIIEHHBIC HOHHBIS
ypaBHeHUs1 peakuuid. CBOMCTBAa KUCIOT, OCHOBaHUM M COJIE B CBETE
MPEACTABICHUN 00 AJIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE

PCaKMu Ha UOHBI. IlonsTue o TUAPOJIN3C coleit

XUMUYECKUA  SKCHEPUMEHT: O3HAKOMIICHHME C  MOZAEISIMHU
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KPUCTAUTMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAIUIOB U
HeMeTallIoB (TpaduTta v anmasa), CIOKHBIX BEIIESCTB (XJIOpUIa HATPHS);
WCCIICIOBAHUE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOH peakuud OT
BO3JICHCTBHS Pa3JInIHBIX (baxTOpOoB; UCCIICIOBAHNE
ANIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, IpOLECCa TUCCOLMALUU
KHCJIOT,  Imenoueii W coieid  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPUAJIOB); TIPOBEACHHUE OTBITOB, UILTIOCTPUPYIOMINX TTPU3HAKU
NPOTeKaHUsl peakiuii HOHHOro oOMeHa (oOpa3oBaHWe oOcalka,
BBIJICTICHUE Ta3a, O0pa30BaHWE BOJbI); OIBITOB, HWJLTIOCTPUPYIOIIHX
MPUMEPBl  OKUCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIX ~ peakluui  (ropeHue,
peaKuu PasNIOKCHUS, COCAUHCHHS); PAaCcCIlO3HABAHUE HEOPTaHHMUSCKHUX
BEIIECTB C IOMOIIBI0 KAYCCTBEHHBIX PEAKIMHA Ha HWOHBI, pEHICHUE

OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramnsl u nx COCIUHCHUA

2.1

OOmas xapakTepucTtuka TramoreHoB. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTtpoeHue u (u3HUECcKHe
CBOMCTBA MPOCTBIX BEIIECTB — rajlOr€HOB. XMMHYECKHE CBOMCTBAa Ha
npuMepe xJjopa (B3aMMOAEWCTBHE C MeETaUlaMH, HeMeTalllaMu,
mienodamu). XsopoBoaopoa. ConstHasi KUCIIOTa, XUMUUECKUE CBOMCTBA,
nonyueHue, npuMeHeHue. JleiicTBue Xxjopa W XJIOpPOBOIOpOIa Ha

OpraHn3M 4€JIOBCKaA. Baxwueimme XJIOpUABI U UX HAXOXKIACHUC B ITPUPOAC

2.2

O6mmas xapakrepuctuka 3nemMeHToB VIA-rpynnsl. OcobeHHOCTH
CTPOCHHUsI aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CrpoeHue u
¢u3nueckue CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOAAa U CEpHL.
AnnorponHsle MOJU(PHUKALIUN KHCIOPO/A U cepbl. XUMHUUECKHE CBOCTBA
ceprl. CepoBoOpOsI, CTpOEHHE, (PU3NUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxcumpl cepbl KakK TPEICTABUTEIN KHCIOTHBIX OKCHIOB. CepHas
KHCIOTa, (U3MYECKHEe M XUMHUYECKHe CcBoiicTBa (oOmme Kak
MpeCTaBUTeNs Kiacca KHUCIOT U crneuuduueckue). XUMHUECKHE
peakIiy, JeXallie B OCHOBE IMPOMBIIUIEHHOTO croco0a MOJydeHus
cepHol kucioThl. [Ipumenenue. Conu CEpHOM KUCIOTHI, Ka4€CTBEHHAs
peakius Ha cynbdar-uoH. Haxoxnenue cepsl U €€ COeTUHEHUH B
npupone.  XHMHUYECKOE  3arps3HEHHE  OKpYyKarolled  cpenbl
COCAMHEHUSIMH cepbl (KHCIOTHBIE JOXKIH, 3arps3HEHHE BO3AyXa U

BOIOEMOB), CIIOCOOBI €T0 MPETIOTBPAIICHUS
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23

24

OOmast xapakTepucTuka 31neMeHToB VA-rpynnsl. OcoOeHHOCTH
CTPOCHHSI ~ aTOMOB, XapaKTepHbIE CTCMCHU  OKUCICHHUS.  A3OT,
pacrpocTpaHeHue B INpHpoze, (PU3NYECKHEe W XUMHYECKHE CBOMCTBA.
KpyroBopot a3ora B pupozge. AMMHAK, ero (GU3NIECKHEe U XUMHUECKUE
CBOMCTBa, NoJy4eHrue 1 npumenenue. Conu aMMOHUS, UX (PU3UIECKUE U
XMUMHAYECKHE CBOWCTBA, MpUMEHeHUe. KadecTBeHHas peakius Ha MOHbBI
aMMOHHUs. A30THast KHCIIOTa, e€ MoydyeHne, GU3NnIecKue 1 XUMHIECKUE
CBOICTBA (00IIME KaK MPEACTaBUTENS Kilacca KUCIIOT U crienuduaeckue).
Hcnonb30BaHNe HUTPATOB M COJICH aMMOHUS B Ka4€CTBE MHUHEPAIbHBIX
ynoOpeHuii.  XHMMHUYECKOEC  3arpsi3HEHHE  OKPYXKAIOLICH  Ccpeibl
COCAMHEHUSIMH a30Ta (KUCIIOTHBIC IOXKIH, 3arPSI3HEHUE BO3/1yXa, TTOYBHI

1 BOTOEMOB)

docdop, amtorponasie Monudukanuu Gocdopa, buzndeckue u
xumudeckne cBoiictBa. Oxcua dochopa(V) u docdhopHas Kuciora,
¢usnveckre M XUMHYCCKUE CBOWCTBa, NOJy4eHue. lcmonb3oBaHue

¢docdaroB B KauecTBe MUHEPATIHHBIX yIOOpeHUH

2.5

2.6

2.7

OOmas xapaktepuctuka 31eMeHToB [VA-rpynmsl. OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIECHUA. YIIEepo[,
IJIOTPOIHBIE MOIU(HUKALINH, PACTIPOCTPAHEHHE B IPUPOE, PU3HuecKre
U XUMHUYecKHe cBoicTBa. Axcop6ouus. KpyroBopot yrieposna B nmpupoze.
Oxcunel yrinepona, ux GU3NUECKre ¥ XUMHUECKHUE CBOMCTBA, JICHCTBHUE
Ha JKUBbIE OPraHU3MBbl, MOJY4YEHHWE M TpPHUMEHEHHE. DKOJOTMYECKUe
npo0semMsl, CBsi3aHHbBIE ¢ okcuaoM yriepona(lV); runoresa rmobdanabHOTO
MOTEIUIEHUS] KJIMMaTa; MapHUKOBBIN 3¢ QeKT. YroiabHas KuCIOTa U €€
comu, WX (QuU3HUeCKHe W XUMHUYECKHE CBOWCTBA, MOJIYYECHUE W
npuMeHeHne.  KauecTBeHHas — peaknuss  Ha  KapOOHAaT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO35ICTBE

[lepBoHauagbHbIE TOHATHSA 00 OPraHWYECKUX BEIIECTBAaX KaK O
COEIUHEHMUAX yruepona (MeTaH, 9TaH, JTWIEH, aleTWIEH, 3TaHoll,
IJIMIEpUH, YKCyCHas KucioTa). VX cocTaB M XMMHUYECKOE CTpOEHUE.
[lonatne o OMONOTMYECKM BAKHBIX BEIIECTBAX: KHUpax, Oenkax,
yIJIEBO/IaX — M UX POJIM B JKU3HM YelloBeKa. MarepuaibHOE €JUHCTBO

OpPraHNYCCKUX U HCOPTraHUYCCKHUX CO€OUHEHHI

KpemHuuii, ero ¢pusnueckue 1 XUMHYECKUE CBOUCTBA, IMOJIy4EHHE
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2.8

3.1

u npumenenue. CoeauHeHuss KpemHHs B npupope. OOmwue
npezactaBieHuss 00 okcuae kpemuHusA(IV) M KpeMHHEBOH KHCIOTE.
CI/IJII/IKaTBI, UX HUCIIOJIB30BAaHUEC B 6BITy, MCIUIUHC, IMPOMBINUICHHOCTH.
BakHeiilie cTpoWTENbHBIE MaTepualibl: KepaMuKa, CTEKJIO, IEMEHT,
OeroH, kene300eToH. [IpoGmembl  G€30MacCHOTO  MCHOJIL30BAHUS

CTPOUTECIIbHBIX MAaT€praioB B HOBCG,Z[HCBHOﬁ KHU3HHU

XuMUYeCKUn 9KCIEPUMEHT: U3yueHue 00pas3IoB
HEOpPraHMYECKUX BEUIECTB, CBOWCTB COJIIHOM KHUCJIOTBI; INPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUA-UOHBI U HAOIIOCHUE TPU3HAKOB MX
MIPOTEKAHUS; OTIBITHI, OTPAXKAIOIINE (PU3UIECKUE M XUMUIECKHUE CBOMCTBA
TaJIOTEHOB ¥ WX  COEAMHEHHUH  (BO3MOXKHO  KCIIOJNIb30BAaHUE
BHJICOMATEpUAJIOB);  O3HAKOMJICHME €  Oo0pa3naMud  XJIOPUIOB
(rajoreHu10B); O3HAKOMJICHHE C 00pasllaMu Cephl U €€ COCAMHEHUSIMU
(BO3MOYKHO HCHOJB30BaHUE BHUICOMATEPHAJIOB); HAOIIONEHHE MPOIecca
oOyriMBaHUs caxapa IOJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOMI
KHUCJIOTBI, M3y4Y€HHUE XHMHYECKUX CBOMCTB pa30aBICHHOM CepHOI
KHCIIOTBI, TPOBEACHHE KAuyeCTBEHHOW peakiuu Ha Ccylbpar-uoH u
HaOJIrOIeHNe TIpU3HaKa e€ MPOTEeKaHMs; O3HAKOMIICHUE C (PH3HMUECKUMHU
CBOMCTBaMM a30Ta, ¢ochopa U UX COCOUHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB), 00Opa3iaMu a30THBIX U (HOCHOPHBIX
ynoOpeHMii; TodydyeHue, coOMpaHue, paclo3HaBaHHE U M3Yy4YeHHUE
CBOMCTB aMMHaKa; MPOBE/IEHNE KAYECTBEHHbBIX PEAKIMI HA NOH aMMOHMSI
u (ocdar-uoH U U3yyeHHe NMPU3HAKOB UX MPOTEKaHUs, B3aUMOJIecTBHE
KOHIIEHTPUPOBAaHHOM  A30THOM  KHUCJIOTBI C  MeIpl0  (BO3MOXHO
HCIOJIb30BaHHUE BHJIEOMATEPHUATIOB); U3y4YEHHE MoJenen
KPUCTAINTHYECKUX PEHIETOK anmasa, rpadura, GpyiepeHa; 03HaKOMJICHUE
C TIPOLIECCOM aJCOpPOLUU PACTBOPEHHBIX BELIECTB AKTHBHUPOBAHHBIM
yriéM M YCTPOMCTBOM  MpPOTMBOrasza; IMOJy4deHHe, CcoOHpaHue,
pacro3HaBaHME M WM3y4EHHE CBOWCTB YIVIEKHCIIOIO Ta3a; IPOBEACHUE
KaueCTBEHHBIX peaKkIMi Ha KapOOHAaT- W CUJIMKAT-UOHBI U H3Yy4EHHE
MIPU3HAKOB UX MPOTEKAHMs; O3HAKOMJICHHE C MPOJYKLHEH CHUIMKATHON
MPOMBIIUIEHHOCTH; pELICHHE SKCIEPUMEHTANBHBIX 3a7ad 10 TeMe

«BakHelIe HeMeTaJIbl U UX COSIUHECHHUS
MeTanisl U UX COSINMHEHUS

0611[35[ XapaKTCPUCTUKA XUMUYCCKUX 3JICMCHTOB — MCTAJUIOB Ha
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3.2

OCHOBaHUU HX TNoJoXeHus B lleprogndeckold cCUCTEME XUMHUYECKUX
anemenToB /.M. MenneneeBa u ctpoeHus aroMoB. CTpOE€HHE METAJLIOB.
Meraminueckasi CBsI3b M METaUIMUECKass KPUCTAJUIMYECKas perieTka.

DJIEKTPOXUMHUYECKUI Psii HANPSKEHU METAJIIOB

dusnyeckue MW XUMHYECKHE CBOiicTBa MeTayuioB. QOOmme
CHoCcOOBl TIONMy4YeHUS MeTauioB. lloHATHE O KOPPO3WH METAJIOB,
OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CruiaBwl (CTayib, YyT'yH,

TIOPAJIOMUHUN, OPOH32) U MX IPUMEHEHHUE B OBITY U IIPOMBIIIUIEHHOCTH

33

[lenounble MeTaybl: nosnoxkeHue B Ilepuoanueckoil cucreme
xumuyeckux snemMeHToB JI.M. MengeneeBa; CTpoeHHE HUX aTOMOB;
HaxoxJeHue B npupoge. Puznyeckue M XUMHUUECKHE CBOIcTBa (Ha
npuMmepe Hatpus U Kanus). OKCUABl U THAPOKCH]IBI HATPHUS U Kajusl.

[IprumeHeHne MEeTOYHbIX METAIUIOB U UX COCTMHEHUI

3.4

3.5

3.6

[[lenouHo3emMenbHBIE METAJIJIBI MAarHUM M KaJbIUN: TTOJI0KCHUE B
Ilepuonnueckoit cucreme xummuueckux snemeHToB J[.M. MeHnneneena;
CTPOEHHE MX AaroMOB; HaxoXxJaeHue B mpupone. Dusznueckne u
XHMHYECKHE CBOMCTBA MarHus M Kajblidsg. BakHeime coeanHEeHUS
Kanplusl (OKCHA, TUAPOKCHA, coiu). KECTKOCTh BOIBI M CIOCOOBI €€

YCTPAHEHUS

AnromuHuii: nonoxenue B Ilepuoauueckoil cucreMe XUMHUECKUX
aneMeHToB /.M. MenzeneeBa; cTpoeHre aroMa; HaAXOXKIEHUE B IIPUPOE.
Ou3NYeCcKue 1 XUMUIECKIE CBOMCTBA aFOMUHUS. AMGOTEpHBIE CBOWCTBA

OKCHUa U THAPOKCHUIa aJIIOMUHUA

Keneso: nonoxenue B Ilepuognueckoil cucreMe XMMHYECKHX
anemeHToB /.M. MenneneeBa; ctpoeHne aToMa; Hax0XACHUE B IIPUPOJIE.
dusnyecKkne 1 XMMHUYECKUE CBOMCTBA kene3a. OKCUabl, THAPOKCUABI U

comu xene3a(ll) u sxkenesza(Ill), ux cocras, CBOICTBA U TIOJTyUYCHHE

3.7

XYUMUYECKUH  OKCIIEPUMEHT: O3HAKOMJIEHHE ¢ oOpasuamu
METAJUIOB M CIUIAaBOB, MX (U3MUECKUMHU CBOICTBaMH; H3y4YeHHUE
pe3ylIbTaToB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJIEHCTBUS OKCHJA KalbLUs U
HaTpus C BOIOM (BO3MOXHO HCHOJb30BAaHHE BHUIEOMATEpPHAIIOB);
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI; IIpOLlECCa TOPEHMS Kelle3a B
KHCJI0poZie (BO3MOXHO HCIIOJIB30BaHHE BUEOMATEPUANIOB); NMPU3HAKOB

MNPOTCKAaHUA Ka4YCCTBCHHBIX peaKum‘/i Ha HOHBI (MaI‘HI/ISI, KajJabluA,
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4.1

amromuHMs, 1uHKa, xkeneza(ll) u xeneza(lll), menu(Il); Habmrogenune u
OIMCAaHKE MPOIECCOB OKPAIIMBAaHUS TUIAMEHU MOHAMU HATPHs, Kalus U
KaJpLus (BO3MOXKHO MCIIOJIB30BAHKE BUAEOMATEPUAIIOB); UCCIIEI0BAaHUE
aM(OTEepHBIX CBOWMCTB THAPOKCHA ATIOMUHHUS M THUIPOKCUIA IIMHKAQ,
pelIeHne SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeiiine meTamuibl u
WX COCAUHEHUS

XUMHUS U OKpY>Karolas cpeaa

HoBrie marepuasibl U TexHojoruu. BemiectBa u mMartepuaibl B
MOBCEIHEBHOW >KM3HM 4YEJOBEKA. XHUMHUS M 3J0poBbe. be3omacHoe
WCIONIb30BAaHUE BEIIECTB M XUMHYECKHX peakuuid B ObITy. IlepBas

moMouib MMpu XUMHUYCCKUX OXKOIrax U OTPaBJICHUAX

4.2

OCHOBBI SKOJIOTUIECKON IPAMOTHOCTH. XUMUYECKOE 3arpsi3HEHUE
okpyxaromei cpensl [1JIK. Ponb XMMUM B PEHICHHHM KOJIOTHYECKHX
npo6iieM. [IpupoaHble UCTOYHUKH YIIIEBOJOPOIOB (Yroib, TPUPOIHBIN
ra3, He(Tb), MNPOAYKTHl HX TNepepaboTKHh, HX poJib B OBITY U

IMPOMBINIJICHHOCTH

4.3

XuMHudecKkuit SKCIICPUMCHT: HU3YUCHUC 06pa3u0B MarcpuaioB

(cTekio, criIaBbl METAJIOB, TOJIMMEPHBIE MaTepHabl)
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MPOBEPSIEMBIE HA OI'D IO XUMHHU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3BOBAHUS

Kon IIpoBepsieMble TpeOOBaHUS K NMpPeIMETHBIM pe3yJbTaraM
NpoBepPsIeMOro 0a30BOr0 YpPOBHSI OCBOCHHSI OCHOBHOIl oOpa3oBaTe/bHON
TpeOoBaHHus NPOrpaMMbl OCHOBHOI0 0011ero oopa3zosanus Ha ocHoBe PI'OC

1 [Ipencrasnenue:

O II0O3HAaBa€MOCTH  SBJICHUM  IPUPOABI, IIOHMMaHUE
00BEKTUBHOM 3HAYUMOCTH OCHOB XMMHUYECKOM HAayKH Kak 00JacTH
1 COBPEMEHHOT0 €CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KYIbTYphl U

HpaKTI/I‘-IeCKOI\/JI ACATCIIBHOCTH YCJIOBCKA B YCJIIOBHAX COBPECMCHHOI'O

O6H.[€CTB8.; INOHUMAaHHUEC MCCTAa XUMHHU CPCAN APYIUX CCTCCTBCHHBIX

HayK

(o) Hay4HBIX METoaax IIO3HAaHUs, B TOM YHUCJIC
12 OKCIICPUMCHTAJIbHBIX W TCOPCTHYCCKUX MCTOAAX HCCIICAOBAHUA

BCHICCTB U U3YUCHUA XUMHUUYCCKHUX peaKHHﬁ; YMCHUEC HCIIOJIb30BaTh

MOICIIN OJIA 0OBSICHEHHS CTPOCHHA aTOMOB U MOJICKYIL

0 cdepax MpohecCHOHANbHON JesTeIbHOCTH, CBSI3aHHBIX C

XUMHUEH WH COBPpCMCHHBIMU TCXHOJOIWsAMH, OCHOBAHHBIMH Ha
JOCTH)KEHUSX XUMHUYECKOW HAyKH, YTO TO3BOJIUT OOYYarolUMCS

1.3 paccmarpuBaTh ~ XUMHIO  Kak  cdepy  cBoei  Oymyuiei
npodeCCHOHABHONW JESITeNbHOCTH U C/IeNaTh OCO3HAHHBIM BBHIOOD

XUMHUHM KaK MPO(UIBHOTO HpeaMeTa MpH IEepexoie Ha YpOBEHb

cpeaHero odmero oopa3oBaHus

Bnanenue cucteMoll XMMHYECKMX 3HAHHMM MW YMEHHUE

MNPUMCHATH CUCTEMY XUMUYCCKUX 3HaHPII>i, KOTOpad BKJIKOYACT:

BaXKHEUIIIHNE XUMHUECKHE TIOHATHS: XHUMHUYCCKHM DJIEMEHT,
aroM, MOJIEKYJla, BEIIECTBO, IPOCTOE M CJIOXKHOE BEHIECTBO,
OTHOPOAHAss M HEOAHOPOIHASI CMECh, OTHOCUTEIBHBIE ATOMHAas M

2.1 MOJIEKYIISIPHAST MACCHI, KOJTMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca,
MOJISIpHBIA 00BEM, OKCHI, KHCIOTa, OCHOBaHUE, COMb (CPEIHsis),

XUMHYCCKasa p€aKlus, p€akKuu COCANHCHUSA, PCaKIIUN PA3JIO0XKCHU,

pEaKLuy 3aMeIleHHs, peaku oOMeHa, TeryIoBoi 3(dexT peakuuu,
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2.2

23

9K30- M DHAOTEPMHUYECKUE PEaKLUU, pPACTBOP, MaccoBas AOJIst
XUMHMUYECKOTO JIEMEHTA B COCAUHEHNHN, MacCOBast A0JIs U MPOLICHTHAS
KOHIICHTpALs BEILECTBA B PaCTBOPE, AAPO aTOMA, dIIEKTPOHHBIN CIION
aroMa, aToMHasi OpOWTalb, PagUyC aroMa, BaJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMHUYECKasl CBSA3b, JJIEKTPOOTPULIATEIILHOCTD, MOJIIPHAs
U HEINOJIIPHAs KOBAJICHTHAsl CBA3b, MOHHAs CBA3b, METAJUIMYECKAs
CBSI3b, KpUCTAJUIMYECKAS! PEIIETKA (aTOMHAsI, MOHHAsI, METaJUINYeCKas,
MOJIEKYIIIpHAsi), UOH, KaTHUOH, aHUOH, IEKTPOJIUT U HEIEKTPOJIUT,
ANIEKTPOJIIUTHYECKAs JAUCCOIMALUS, pPEaKUUH HWOHHOrO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUM,  OKUCIUTENb U
BOCCTAaHOBMTENb, OKHMCICHHE U BOCCTaHOBJICHUE, JJIEKTPOJIU3,
XMMHYECKOE DPaBHOBECHE, OOpaTMMble M HEOOpaTHMble peakluu,
CKOpOCTb XMMHYECKOM peakuuu, Karamusarop, [IJIK, xopposus
METAJUIOB, CIIJIaBbI

OCHOBOIIOJIATalOIMEe 3aKOHBl XWUMHUHU: 3aKOH COXPaHEHUs
Maccel, nepuogudeckud 3akoH JI.MI. MenneneeBa, 3akoH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOIaJpo

TCOpHUU XUMHUH: AaATOMHO-MOJICKYIISIpDHAA TCEOpHUA, TCOpPUL

BHCKTPOHHTH‘ICCKOﬁ JUucconmuanumn

3.1

3.2

Bnanenue OCHOBaMU XUMHYECKOU rPaMOTHOCTH,

BKJIFOUAIOIIEHi:

YMEHHE TPaBUIBHO HCIOIB30BaTh M3Y4YEHHBIC BENIECTBA U
Mmarepuaibl (B TOM YHCIIE MHUHEpaJbHbIE YIOOpEHUs, METallIbl U
CIUIaBBI, TPOAYKTHI  MEpepabOTKH  TMPHUPOJHBIX  HCTOYHHUKOB
YIIEBOAOPOIOB (YIJIsl, IPUPOIHOTO Ta3a, He(TH) B OBITY, CETBCKOM
XO35HCTBE, Ha TPOU3BOJICTBE U IIOHMMAaHUE 3HAYCHHS )KUPOB, OCIIKOB,
YIJIEBOAOB Ui OpPraHM3Ma YeJOBEKa; yMEHHE MPOTHO3HPOBATH
BJIMSIHUE BEIECTB M XMMHYECKUX MTPOIIECCOB HA OPTaHMU3M YeJIOBEKa
U OKPYKaIOLIYI0 IPUPOAHYIO Cpesy

yYMEHUE HHTErpUpOBaTh XMMUYECKHE 3HAHUSA CO 3HAHUAMU

JIPYTUX y4eOHBIX MPEeIMETOB

3.3

HajJl4de OmblTa pabdoThl C PA3IUYHBIMU HCTOYHHUKAMU
uHpOpMallMM 1O XUMUM (HaydHas ¥ Hay4YHO-TIOMYJsApHAs

JUTEpaTypa, CI0BapH, CIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEHHE OObEKTUBHO OIEHHWBATh MH(GOPMAIIMIO O BEIIECTBAX,
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HUX TMPEBPAlICHUAX U MNPAKTUUCCKOM TMPUMCHCHHU ©W YMCHUC

HCIIOJB30BaTh €€ IS pEeIICHUA y‘le6HO-H03HaBaTeJ'IBHBIX 3aJa4

BJ'Ia,Z[CHI/Ie OCHOBaMHu MMOHATHIHHOTO arrapara nu
CHMBOJIMYCCKOTO  sA3bIKa XWUMHH ]  COCTaBJICHHUA q)OpMYJI
HCOpPraHNM4YCCKHUX BCHICCTB, ypaBHeHI/Iﬁ XHUMHUYCCKHX peaKHI/Iﬁ;

ocHoBaMHu xumuueckoilt HomeHknarypsl (IUPAC u TpuBnanbHOil)

YMeHue OOBSICHATH CBSI3b  IIOJIOKEHUS  JJIEMEHTa B
Ilepuonuueckold CHUCTEME C€ YHCIOBBIMH  XapaKTEPUCTHKAMHU
CTPOEHHUSI aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sAapa,
olmiee 4YHUCIO HICKTPOHOB), PACHPEACICHUEM 3JIEKTPOHOB IO
SHEPIreTUYECKUM YPOBHSM aTOMOB IEPBBIX TPEX NEPUOJOB, KAIUA U

KaJdbl U

[IpencraBinenne o NepUOANYECKOM 3aBUCHUMOCTH CBOICTB
XUMHUYECKHUX 3JIEMEHTOB (paJuyc atoma, 3JeKTPOOTPULIATEIbHOCTD),
IOPOCTBIX U CIIOKHBIX BEIIECTB OT IMOJIOXKEHHUS D3JIEMEHTOB B
[lepuonnueckoir cucreme (B MajblXx MEpUOAaX U  IVIaBHBIX

noar pynnax) " 3JICKTPOHHOI'O CTPOCHUS aTOMa

YMmeHnue knaccuuuupoBars:

7.1

XUMHNYECKUEC DJICEMCHTBI

7.2

HCOPraHNYCCKHE BCUICCTBA

7.3

XUMHNYCCKUC PCAKIIUU

YMeHHe onpenensaTh:

8.1

8.2

8.3

BAaJICHTHOCTB U CTCIICHb OKHCJIICHUA XUMHNYCCKUX 3JICMCHTOB,

3apsaa noHa

BHJI XMMUYECKOU CBSA3U U THUIl KPUCTAIUIMYECKONW CTPYKTYPBI

B COCOAUMHCHUAX

XapakTep CpCAbl B BOJAHBIX PACTBOpAX BCUICCTB (KI/ICJ'IOT,

OCHOBaHHUI)

8.4

OKHCIIHUTEIIb 1 BOCCTAaHOBUTCIIb

9.1

YMeHne xapakTepu3oBarh (UIHUECKHE U XUMHYECKHE
CBOMCTBA:!

MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPOJ, TpaduT, anmas,
KpeMHUu#, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJlul, MarHui,

KaJIbITUH, aJTFOMUHUMN, KEIE30)
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9.2

93

CJIO’KHBIX BEIIIECTB, B TOM YMCJI€ MX BOAHBIX PACTBOPOB (BOJIA,
aMMHaK, XJIOPOBOJOPO[, CEPOBOJAOPOJ, OKCHUIBI M THUIPOKCUIBI
metamioB [-IIA rpynn, amomunus, meau (II), uunka, xeneza (II u
III), okcunpr yrepoaa (II u IV), kpemuns (IV), azora u dhochopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a3oTucTasi, a3oTHas,

dbocdopHas, yroapHas, KpeMHHEBasK KUCIOTa M KX COJIN)

IIPOTHO3UPOBATE KU XapaKTEPHU30BATH CBOMCTBa BCIIECTB B
3aBUCHMMOCTHU OT HUX COCTaBa U CTPOCHUA, IMTPUMCHCHUC BCUICCTB B
3aBUCUMOCTH oT Hux CBOﬁCTB, BO3MOXHOCTDb IIPOTCKaHUA

XUMHYECKUX NIPEBPALICHUHN B PA3JIMYHBIX YCIOBUAX

10

10.1
10.2

YMeHHE COCTaBIATH MOJIEKYJISIPHBIE M HOHHBIE YPABHEHHS

peaKIuii, B TOM YHCIIC:
peakIuii HOHHOTO OOMeHa

OKHCIINTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

10.3

10.4
11

11.1

WUTIOCTPUPYIOIINX ~ XUMUYECKHUE CBOMCTBA  M3YYEHHBIX

KJIacCOB (TPYIIN) HEOPTAHUYECKUX BEIIECTB
MOJTBEPKIAOIINX T€HETHUECKYIO B3aUMOCBS3b MEXK/1y HUMU
YMeHue BEIYUCIATH (IPOBOAUTH PACUETHI):

OTHOCUTCIIBHYIO  MOJICKYJSIDHYIO W MOJEIPHYHO  MAacCChI

BCIICCTB, MAaCCOBYIO JOJIO XUMHUYCCKOTO 3JICMCHTA B COCIMHCHHUN

11.2

MAacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3

11.4

12

12.1

KOJIMYCCTBO BCHICCTBA U €TI0 MAcCCy, 00beM ra3on

M0 ypaBHEHUSM XUMHYECKHX peakluid U HaAXOAUTh
KOJIMYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB WM MPOAYKTOB
peakuuu

Bnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJJAMHM HAyYHOTO TO3HaHUsS (HaOIIONeHHeE,
M3MEpEeHHe, SKCIIEPUMEHT, MOJIEIMPOBaHNE) IPU U3yUYEHUU BEIIECTB
U XMMHUYECKHX SIBICHMH; yMEHHE c(hOpMYIUpOBaTh MpodlieMy HU

IIPEJIOKUTD ITYTH €€ pereHus

12.2

12.3

O0e3omacHOW  pabOTBI € XWMHYECKUMH  BEIICCTBAMHU,

XUMHUYECKOU MOCyNoi 1 1abopaTopHbIM 000pyI0BaHHEM

nmpaBujiaMd ~ 0€30MMacHOTO  OOpaimieHusi C  BEIIEeCTBAMH,

HCIOJIb3yCMbIMHU B HOBCCI[HCBHOﬁ JKU3HHU, ITPpaBUJIaMU IMOBCACHUA B

1785



13

Hensax cOepexeHus: 3J0pOBbs U OKpPYXKAroIled NPUPOAHOW Cpemsbl;
IOHMMaHMe Bpea (OMACHOCTH) BO3AECUCTBUS Ha KUBbIE OPraHU3MBI
OIpENIENEHHBIX BEILIECTB, croco0oB YMEHbILIECHUS u

MIPEIOTBPAIICHUS UX BPETHOTO BO3ACHCTBUSA

Hammune IMPAKTUYCCKUX HAaBBIKOB IUIAHUPOBAHHA u

OCYHICCTBJICHUSA CIICAYIOINX XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

HU3YyUYCHUC H OIMCAaHHuC (1)I/I3I/I‘-IGCKI/IX CBOICTB BCHICCTB,
O3HAaKOMJICHHE C (bI/IBI/I‘ICCKI/IMI/I U XUMHUYCCKHMU SABJICHUSAMMU, OIIBITHI,

WUTIOCTPUPYIOLIME TPU3HAKU [TPOTEKAHUS XUMUYECKUX PEaKIIUN

13.2

U3y4eHHE CIIOCOO0B pa3eeH s cMecel

13.3

13.4

MIOJIy4YE€HUE KUCIIOPO/ia U U3YUYEHUE €r0 CBOICTB; MOIy4YEeHUE
BOJIOPOJIa U M3yYEHUE €r0 CBOMCTB; MOIYYCHHE YIIIEKUCIIOTO raza u
M3Y4YEHHUE €r0 CBOMCTB; MOTYyYEeHNE aMMHaKa U U3YYCHHUE €0 CBOMCTB

MIPUTOTOBIIEHUE PACTBOPOB C OMPEAENEHHOM MAaCCOBOH J10Iei

pacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHEHUE HWHAMKATOpOB (JaKkMyca, METHJIOpaHka U
dbenondTanenna) sl onpenesaeHs XapakTepa cpeibl B pacTBOpax

KHUCJIOT U LIeJI0uen

13.6

HCCIIEIOBAaHKUE U OMHMCAHHE CBOWCTB HEOPraHUYECKUX BEIECTB
Pa3IN4YHBIX KJIACCOB; U3yYEHUE B3aUMOICHCTBHS KUCIIOT C METAJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMU U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMM; IIOJYyYEHHE HEpPacCTBOPUMBIX OCHOBAaHUM;
BBITECHEHHE OJIHOTO MeTajula JpPYyrMM U3 pacTBOpa COJH;
uccieioBaHue aM(pOTEpHBIX CBOICTB THAPOKCHIOB ATIOMUHHS H

MUHKA

13.7

13.8

pereHue dKCIePUMEHTAIBHBIX 33/1ad 10 TeMaM: «OCHOBHBIE
KJIaCChl HEOPraHMYECKUX COEIUHEHHI»; «DIEKTPOIUTHYECKAS
IHCcconMalna»; «BakHeHIme HeMeTaulbl M WX COCIHHEHUI,

«Baxkneiyie MeTalIbl ¥ UX COSAUHECHUS

XUMHAYECKHE IKCIIEPUMEHTHI, HIUTIOCTPHUPYIONINE TPU3HAKA
NPOTEKAaHUS peaKUUil MOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKluu Ha
MPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaxX HMOHBI: XJIOPUA-, OpOMHI-,
uogun-, cyibdar-, ¢ocdar-, kapOboHar-, CHIMKaT-aHUOHBHI,

TUAPOKCHUA-HOHBI, KATHOHBI aMMOHUS, Mardus, KaJblusd, aJJIOMHUHU,
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xkenesa (2+) u xenesa (3+), menu (2+), HuHKA

14 Ymenue:

MPEICTABIATh PE3yNIbTaThl SKCIIEpUMEHTa B (hOpMe BBIBOJIOB,
14.1 JI0Ka3aTeNnbCTB, IpaukoB M TaOMMI M BBISBISATH SMIHPUYECKUE

3aKOHOMEPHOCTH

yCTaHaBJIMBaTb CBA3U MCKAY PCAJILHO Ha6JIIOI[aeMLIMI/I

14.2 XUMHUYCCKUMHU ABJIICHHUAMH W IpoHecCaMu, IIPOUCXOAAIIMMHU B

MaKpo- U MEKPOMHPE, O0BSICHATH MPUYUHBI MHOTOOOPA3Hs BEIIECTB
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HHEPEYEHDB 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHH

Kox

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

[TepBoHauaIbHBIE XUMHYECKUE TTOHATHUS
YucTeie BemecTBa u cMecu. CriocoObl pa3aeiieHus cMecei

ATOMBI M MOJICKYJbl. XHUMHYECKHE AJIeMEHTbl. (CHUMBOJIBI

XUMHUYCCKHUX DJICMCHTOB. HpOCTBIe 1 CJIOKHBIC BCIICCTBA.

1.3

1.4

Xumuueckass ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKUX
251eMeHTOB. CTeleHb OKUCIIEHUS

3aKOH IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAS aTOMHAs
Macca. OTHOocuTenbHass MoOJEKylsgpHas Macca. MaccoBas [oms

XHUMHUYCCKOI'O 3JICMCHTA B COCAUMHCHUN

1.5

KomnuectBo BemectBa. Monb. MossipHas macca. MossipHbIT
00bEM ra3zoB. B3anuMocCBs3b KOJIMYECTBA, MAacChl U YUCIIA CTPYKTYPHBIX

CAMHUI BCIICCTBA

1.6

dOu3nyecKre 1 XUMHUYCCKHUE SIBICHUS. X UMHYSCKAs peaKkuug u eé
IIpHU3HAKH. 3aKkoH COXpaHCHHA MacCCbl BCHICCTB. XHUMHUYECKHUE

YpaBHEHUSA

2.1

2.2

[Tepuognueckuii 3akoH u llepuonnueckas cucTeMa XUMHYECKHX

aneMeHToB /[.1. Menneneesa. CTpoeHue aroMoB

ITepuonnuecknii 3akoH. [leproanueckas cucreMa XUMHUYECKUX
anemeHToB /.. Menneneesa. [leprons! u rpynmsl. DU3H4eCKAA CMBICIT
IIOPSAIKOBOIO HOMEPA, HOMEPOB NIEPHOAA U I'PYIIIBI MJIEMEHTA

Crpoenne aromoB. CocrtaB aToMHbIX saep. M3zoromsl.

OnexTpoHbl. CTpOCHHE SNEKTPOHHBIX O00OJIOYEK aroMOB MepBbIx 20

XUMH4YeCKHX 37eMeHTOB [leprnonnueckoii cuctemsl [[.1. Menaeneena

23

3aKOHOMepHOCTI/I B N3MEHEHHH CBOMCTB XMMHYECKHUX DIIEMEHTOB
TICPBLIX TpéX nepnuoaoB, KaJiid, KaJlbIUd (pa;u/lyca dTOMOB,
OJICKTPOOTPULATCIBHOCTH, MECTAJNIMYCCKUX MW  HEMETAJNIMYCCKUX
CBOﬁCTB) n ux COGI[I/IHGHI/Iﬁ B COOTBETCTBHU C ITOJIOXKCHUEM SJICMCHTOB

B [leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTBa
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3.1

Xumnueckasi cBs3b. KoBajeHTHas (mosisipHass M HETOJISIpHAs)
CBSI3b. JIEKTPOOTPULATEIIBHOCTh XUMHUECKUX 3JeMeHTOB. VoHHas

cBa3b. MeTajuinueckas CBI3b

3.2

Tunsl  KpUCTAIUIMUECKUX  PEIETOK  (aTOMHAs, HOHHAas,
MeTaJUIMYeCKas), 3aBHUCUMOCTb  CBOWCTB  BellecTBa OT  THUIA

KPUCTANINYECKON PEIIETKHA U BUJIA XUMHUYECKOH CBS3U

4.1

BaxHelne IpeACTaBUTENM  HEOPIaHMYECKUX  BEILECTB.

Hemeramne! u nx COCIUHCHUA. MeTannasl 1 uX COCANHCHUA

Knaccudukarnus u HOMEHKJIaTypa HEOPraHMYECKUX
COCIMHEHHI: OKCHIIOB (coieo0pa3yroliue: OCHOBHBIC, KHUCIOTHBIE,
amboTepHble) U HecoleoOpasymolMe; OCHOBaHUU (EMoun U
HEpPAcCTBOPUMBIE OCHOBaHMS); KHCIOT (KUCIOPOACOJAEpKalIMEe U
0ECKHCIIOPOIHbIC, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJICH (CpeTHUX

U KUCJTIBIX )

4.2

43

4.4

dusnueckue W XUMHUYCCKUE CBOWCTBA MPOCTHIX BEIIECTB-
HEMETAJUIOB: BOJOPOAA, XJOpa, KHCIOpoaa, cephl, a3ora, docdopa,
yriepoaa, KpeMHHS

dusnueckue W XUMHUYCCKUE CBOWCTBA MPOCTHIX BEIIECTB-
MCTAJUIOB: JIMTHUA, HaATpUsA, KaJlud, Marivusgd W KaJlblWsd, aJIFOMUHUA,

KEJIC3a. 3HeKTp0XI/IMI/I“IeCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTAIJIOB

du3znyecKkrue 1 XUMHYECKHE CBOMCTBA BOJAOPOAHBIX COE€IUHEHUI

HEMETAJUIOB: XJIOPOBOJOPO/IA, CEPOBOIOPO/IA, AaMMHUAKA

4.5

du3nyueckue U XUMHUYCCKHE CBOMCTBA OKCHUJIOB HEMETAJIOB:
cepol (IV, VI), azora(ll, IV, V), dochopa(Ill, V), yrnepona(ll, IV),

kpeMHusA(IV). Ilony4yenune okcua0B HEMETAIOB

4.6

4.7

XHUMHYECKHE CBOMCTBA OKCHIOB: MeTaIIOB [A—IIIA rpym, nuHKa,
menu(Il) u sxenesa(Il, III). [TonydeHrne OKCHIOB METAIITIOB

XUMHYECKHE CBOMCTBA OCHOBAHUN M aM(DOTEPHBIX THIAPOKCHIOB
(Ha TpuMepe THIPOKCHUIOB ATIOMHUHUS, kene3a, nuHka). [lomydeHue

OCHOBaHUM U aM(pOTEPHBIX TUAPOKCHIOB

4.8

OO0mue XUMHUYECKHE CBOWCTBA KHUCIOT: XJOPOBOJIOPOIHOM,
CEpOBOJIOPOJTHOM,  CEPHUCTOH, CepHOH, a3oTHOH, QocdopHOi,
KPEMHHEBO, YTOJIBHOM. OcoOsie XUMHUYECKHUE CBOMCTBA

KOHLEHTPUPOBAHHOU CEPHOU U a30THOM KUCIOT. [lonyyeHnue kucior
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4.9

4.10

OO0mme xuMHYecKHe CBoOWcCTBa cpenHux comneil. Ilomyuenue

coyen

[Tonmyuenue, coObupanue, pacrio3HaBaHHE BOAOPOAA, KUCIOPOAA,

aMMHaKa, yIJIIEKUCIIOTo Ta3a B JIabopaTopuu

4.11

4.12

Ilonyyenue aMMmuaka, CEpHOM W  a30THOM KHUCIOT B
IPOMBIIITIEHHOCTH. O0111e CrIOCOObI OTyYEHHsI METaJIJIOB

I'eHeTnueckast CBA3B MCXKAY KlacCaMHd HCOPraHM4YC€CKUX

COEeIUHEHUN

XUMHYECKHE PEAKLIIHU

5.1

KHaCCH(bHKaHHH XUMHNYCCKUX peaKL[I/Iﬁ o  pas3IM4HbIM
IIpHU3HAaKaM: 110 YUCJIY U COCTaBy y4aCTBYIOIIMX B PCAaKIINU BCUICCTB, 110
TCILNIOBOMY 3(1)(1)eKTy, 10 N3MEHEHHIO CTEIICHEN OKMCIICHUSI XHMHUUECKHUX

OJICMCHTOB

5.2

TennoBoit 3¢pdeKT XUMHUYECKOW peaklUH, TEPMOXUMHUYECKHE
YPaBHEHHUA. DK30- U DHAOTEPMUYECKUE PEAKUUU. TepMOXHUMHUECKHE

YpaBHEHUS

53

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pCeakuuru. OKucnIuTeIn MU
BOCCTAHOBUTCIIN. Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHMUA.

DEeKTPOHHBIN OajlaHC OKUCINTEIbHOBOCCTAHOBUTEILHON peaKuu

54

Teopust MEKTPOIUTHYECKON aAuccorani. KaTHoHbI, aHUOHBI.
DJEKTPONUTH U HEANMEeKTPoNnuThl. CUIbHBIE U cIaOble AIEKTPOIUTHI.

CreneHn IUCCOLUALINA

5.5

Peakuun noHHOro oOMeHa. YciaoBHsSI NPOTEKaHHS pPeaKIMi

HMOHHOI'O 06MeHa, ITOJIHBIC 1 COKpaH_IéHHHe HOHHBIC YPAaBHCHUSA peaKI_lI/Iﬁ

XuUMHS U OKpYyKaroias cpena

6.1

6.2

BemectBa u Marepuanbl B MOBCEIHEBHOM JKM3HHU YEJIOBEKA.
be3omacHoe HCNONB30BaHUE BELIECTB M XHUMHYECKUX pEaKUUd B
naboparopuu U ObITy. [lepBasi momomp MpU XUMHUUYECKHX OXKOTAaX M

OTpPABJICHUAX

XUMHYECKOe 3arpsi3HEHUE OKPYXKAromiel cpeabl (KUCIOTHBIE
JOKIM, 3arpsi3HEHHE TIOYBBI, BO3AyXa M BOIOEMOB), CIOCOOBI €ro
npenotBpatienust [IpenenbHas aomycTiMasi KOHIICHTpAIUs BEIECTB

(ITAK). Ponp xuMum B pemieHUH HKOJIOTMUECKHX MpolsieM. YcuiieHue

MAPHUKOBOTO A QeKTa, pa3pyLuieHre 030HOBOTO CIIOs
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[Tpumenenue cepsl, a3oTa, pocdopa, yrepona, KpeMHUS U UX
COEAMHEHUIl B OBITY, MEIUIMHE, IPOMBIIICHHOCTH U CEIbCKOM
63 xo3dqiictBe. [lpumMeHeHMEe MeTaJUIOB U CIUIAaBOB  (CTalnb, YYIYH,
' TIOPATIOMUHUN, OpOH3a) B OBITY M IPOMBIIUIEHHOCTH UX COEIUHEHUH.
[loHATHE O KOPPO3MHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3uu
[TpupoaHbIe HCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBI a3,
6.4 He(Th), MPOAYKTHl HUX TepepaboTKu (OCH3MH), MX pOJb B OBITY H
IIPOMBIIIJIEHHOCTH
[TepBoHauasibHbIE MOHATHUSA 00 OPraHMYECKHUX BEIIECTBAaX KakK O
65 COCIIMHEHMAX ymiepoma (MeTaH, O3TaH, JTWICH, AaleTWIEH, 3TaHoJI,
' DIUIEPUH, YKCycHas Kuciora). IloHstme o OHOMOrMYECKH BaXKHBIX
BEILIECTBAX: KUPAX, OCIIKAX, YIIIEBOAAX — U UX POJIU B KU3HHU YETOBEKa
7 Pacuérsr:
7.1 1o (hopMyliaM XUMHUYECKHUX COCIUHEHUN
7.2 Macchbl (MaccoBOM) J10JIM pacTBOPEHHOIO BEILLIECTBA B PACTBOPE
7.3 0 XMMUYECKHM YpaBHEHUSIM
buonorus

IHHOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1o GMOJOTMM HA YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl COCTaBIeHa Ha
OCHOBe TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTelbHON MPOrpaMMbl
OCHOBHOro oOuiero obOpaszoBanusi, npeiacrtasieHHbix B ®I'OC OOO, a Takxke ¢enepanbHOI
paboueit mporpaMMbl BOCTTUTaAHUSI.

IIporpamma 1o OuWONOrMM HampaBieHa Ha (OPMUPOBAHHE €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH OOyYaloIIUXCs U OpraHU3aluio U3y4eHus OMOJIOTUH Ha JIeATeIbHOCTHOM ocHOBe. B
nporpaMMe MO OWOJIOTHMHM YUYUTBIBAIOTCS BO3MOXKHOCTH YUEOHOTO MpeaMeTa B pean3aluu
tpeboBanuit ®I'OC OOO K mMIaHUPYEMbIM JIMYHOCTHBIM M METAlpPeIMETHBIM pe3ylbTaraM
OoOy4eHHus, a TaKKe peaju3alMs MEXIPEIMETHBIX CBs3€Hl €CTeCTBEHHO-HAyYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOTO 00OIIEr0 0Opa3oBaHUsl.

B mporpamme 1o OHMOIIOTHH ONpEAETSIOTCS OCHOBHBIC IENTM HW3YYCHHUS OWOJIOTHH Ha
YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHMs, TUNIAHUPYEMbIE PE3yIbTaThl OCBOSHHSI ITPOTPaMMBI 110
OMOJIOTMU: JUYHOCTHBIE, METalpeJAMEeTHbIe, TpeAMeTHbe. [IpenMeTHble TUIaHUpyeMbIe
PEe3YNIBTaThl AaHBI JUI KAXJI0TO To/la U3y4eHUs! OMOJIOTHH.

Bbuonorus pasBuBaeT MpecTaBiIeHHUs O MMO3HABAEMOCTH JKUBOW NMPHUPOIBI U METOAAX e
MIO3HAHUS, TIO3BOJIAET C(HOPMHUPOBATH CHCTEMY HAayYHBIX 3HAHUH O KUBBIX CHCTEMax, YMEHUS UX
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N0JIy4aTh, IPUCBAUBATh U IPUMEHATh B )KU3HEHHBIX CUTYaLlUsX.

buonornueckass MOATOTOBKAa OOECleYMBacT IMOHMMAaHUE OOYYalOIUMUCS HAyYHBIX
IPUHLIUIIOB YEJIOBEYECKOM JEATENbHOCTU B IPHUPOJE, 3aKJIaJIbIBAET OCHOBBI 3KOJOTMYECKON
KYJBTYPBI, 310pOBOr0 00pa3a )KU3HH.

enstmu u3ydeHust OMOJIOTHN HA YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHUS SBISIOTCS:

(dbopMHpOBaHME CHUCTEMBl 3HAaHUM O NpPU3HAKAX M IPOLECCaxX KU3HEIESITEIbHOCTH
OMOJIOTNYECKUX CUCTEM Pa3HOrO YPOBHS OpraHU3aliH;

(dbopMupoBaHUE CHCTEMbl 3HAHUH 00 OCOOEHHOCTSAX CTPOEHHUS, KU3HEIESITEIbHOCTU
OpraHu3Ma 4yelIOBeKa, YCIOBUAX COXPAHEHUS €r0 3/10pOBbS;

¢dbopMHupOBaHUE YMEHUI NPUMEHSATh METOIbl OWONOTUYECKOW HAYKH ISl W3YyYCHHS
OMOJIOrMYECKUX CUCTEM, B TOM YHCJIE OPTaHNU3Ma YEJIOBEKA;

(dbopMHupOBaHUE YMEHHI HCIOIB30BaTh WH(OPMALUIO O COBPEMEHHBIX TOCTHKCHHUSAX B
obmacti Omonoruu it  OOBSCHEHHs] TPOLECCOB W  SBJICHUH JKMBOM TPUPOABI U
AKHU3HENEATEIbHOCTU COOCTBEHHOI'O OPraHu3Ma;

(dbopMHpoBaHUE YMEHUH OOBACHATH POJIb OMOJIOIMH B IPAKTUYECKOM 1eATEIbHOCTH JIHOJIEH,
3HaueHHe OHOJOrMYECKOro pa3HooOpasusi s COXpaHeHus Ouocgepbl, IOCIEACTBUS
NeSITEIbHOCTH YEJIOBEKA B IPUPOJE;

(bopMHpOBaHUE FKOJIOTHIECKOM KYJABTYPHI B LIESIX COXPAHEHUSI COOCTBEHHOTO 3/I0POBhS U
OXpaHbl OKPYKAOLIEH CPEbI.

JlocTkeHue 1eiel mporpaMMbl 0 OMOJIOTHH 00ECTIEYMBACTCS PEIICHUEM CIIETYIOIINX
3a/1a4:

npuobperenue 00y4aroUUMKCs 3HaHUHM O )KMBOM PUpPOE, 3aKOHOMEPHOCTSX CTPOCHUS,
KHU3HENEATENIPHOCTH U CpefooOpa3yrolleil pod OpraHW3MOB, YeJOBEKe KaK OMOCOLMAIbHOM
CYIIECTBE, O POJIU OMOJIOTMUECKON HAYKH B MPAKTUUYECKON JEITEIbHOCTH JIOCH;

OBJIaJICHUE YMEHUSMH IPOBOJUTH HCCIIEI0BAaHUSA C HCIOJIb30BAHUEM OHOJOTHMYECKOrO
000py10BaHUs M HAOJIOICHHS 32 COCTOSIHUEM COOCTBEHHOTO OpraHHU3Ma;

OCBOEHHUE NPUEMOB pabOThI C OOIOTHUECKON HHPOPMALIME, B TOM YHCIIE O COBPEMEHHBIX
JOCTHKEHUSIX B 00J1aCTH OMOJIOTHH, €€ aHAIN3 U KPUTUYECKOE OLIEHUBAHUE;

BOCIIUTaHHE OMOJOTMYECKH M OJKOJIOTMYECKH TPaMOTHOM JIMYHOCTH, TOTOBOM K
COXPAHEHHUIO0 COOCTBEHHOTO 3/I0POBbSl U OXPaHbl OKPYKAIOILEN CPEIBI.

OO11ee yMciI0 YacoB, OTBEIEHHBIX Ul U3y4eHUs OMOJIOTHH, cocTaBiseT 238 yacoB: B 5
knacce — 34 gaca (1 gac B Henento), B 6 kiacce — 34 yaca (1 yac B Henenro), B 7 kiacce — 34 daca
(1 gac B Henmemo), B 8 kiacce — 68 vacoB (2 yaca B Heleno), B 9 kinacce — 68 JacoB (2 yaca B
HEJICITIO).

[Ipennaraemselii B mporpaMMe mo OHOJIOTHU TepedyeHb J1a00paTOPHBIX U MPAKTHUYECKUX
paboT sABISETCS PEKOMEHAATENbHBIM, YUHUTENb JeJIaeT BHIOOP MPOBEACHUS 1aOOPaTOpHBIX padboT U
OTIBITOB C Y4ETOM MHJIUBUYaTbHBIX OCOOCHHOCTEH 00YyJaroImuXCsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHu, MpearaéMplX B paMKax OCHOBHOT'O FOCYJapCTBEHHOTO SK3aMeHa 10 OMOJIOTHH.
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COIJEPKAHUE OBYYEHMUAA

5 KJIACC

1. bwuojorusi — HayKa 0 )KUBOW MpUpoae

Ilonstue o xwusHU. IlpusHaku >KUBOrO (KJIETOUYHOE CTPOEHHUE, INUTAHUE, AbIXAHUE,
BBIJICJIEHUE, POCT U Jpyrue npusHaku). OObEKThI )KUBOW U HEXXUBOM NMPUPOIbI, UX CPAaBHEHHUE.
JKuBas 1 HeXxUBas IpUpPoJa — €IUHOE LIETIO0E.

buonorus — cucrema Hayk o >kuBOI npupozne. OCHOBHBIE pa3zesbl Ouonoruu (60TaHMKa,
300JI0THs, SKOJOIMs, LUTONOIUsA, aHaroMus, (usuosorus u apyrue pasnensl). IIpodeccun,
CBsI3aHHBIC C OWOJIOTHE: Bpay, BEeTEpPHHAp, MCUXOJIOT, arpOHOM, XHBOTHOBOA M npyrue (4-5
npodeccuii). CBs3b OUOIOTUN C APYTUMHU HayKaMu (MareMaTwka, reorpadusi U Ipyrue HayKu).
Posib Guonoruu B o3HaHUM OKPYKAIOLIETO MUPA U MPAKTUYECKON JEATEIIBHOCTH COBPEMEHHOTO
YeJI0BEeKa.

Kabuner Ouonoruu. IlpaBmma moBemeHus u pabOThl B KaOWHETE ¢ OMOJIOTHYCCKHUMH
npubopaMy U UHCTPYMEHTaMH.

buonoruyeckue TepMHHBI, MOHATHS, CUMBOJIBL. MCTOUYHMKM OHONIOrMYECKMX 3HAHWM.
[Touck wuHpopManMM ¢ HUCHOIB30BAHUEM PA3JIMYHBIX HMCTOYHMKOB (HAy4HO-TOMYJISpHAS
JIUTEeparypa, CpaBouHUKH, HTEpHET).

2. MeToabl H3yYyeHHs KUBOIl MPUPOIbI

Hayunble MeTonbpl M3y4deHMs KMBOW NPUPOABI: HAOIIONEHUE, HKCIEPHUMEHT, OIUCAHUE,
u3Mepenue, kinaccupukamnys. [IpaBuna paboThl ¢ yBeTHUUTETHHBIMU IPHOOPAMH.

Meron omnucaHuss B OMONIOTMU (HAIVISAHBIA, CIIOBECHBIH, cxemaruuyeckuil). Merox
u3MepeHus: (MHCTPYMEHTHhl u3MepeHus). HaOmioneHne M SKCIEpUMEHT KakK BeAyIlHe METOAbI
O6uosiorum.

Jlabopamopnuie u npakmuueckue paoomoi

N3yuenne naboparopHOro o00py10BaHUs: TEPMOMETPHI, BeChl, Yaliku IleTpu, npobupku,
MeH3ypkH. [IpaBuiia paboTsl ¢ 060pyI0BaHHEM B LIKOJIBLHOM KaOMHETE.

O3HaKOMJIEHUE C YCTPOMCTBOM JIyIbl, CBETOBOTO MUKPOCKOIIA, IPaBHJIa pabOThI C HUMHU.

O3HakOMJIEHWE C pacTUTEIbHBIMU U JKUBOTHBIMH KJIETKaMH: Tomara M apOysa
(HarypasibHblE Tpenaparsl), WHQY30puu TypeabKu U TUAPHI (FOTOBBIE MHUKPOIpENaparsl) C
IIOMOIIIBIO JIYIIBI M1 CBETOBOTO MUKPOCKOIIA.

IKCKypcuu unu 6udeoIKCKypcuu

OgnazieHre METOJJaMU U3yUYeHHUs KUBOH MPUPOIBI — HAOTIOACHUEM M SKCIIEPUMEHTOM.

3.  Opranusmbl — TeJ1a JKUBOI NPUPOABI

[Tonsite 06 opranusme. JlosaepHble U siaepHble opraHu3Mbl. Kietka u e€ OTKpbITHE.
Knerounoe crpoenue opranuzmoB. L{utonorus — Hayka o kierke. Kiierka — HauMeHb11as €AMHNLIA
CTPOEHUS U KHU3HENEATEIbHOCTH OPraHU3MOB. YCTPONHCTBO YBETUUUTEIbHBIX PUOOPOB: JIYMbI U
MuKpockona. CTpoeHHe KJIETKH M0/l CBETOBBIM MUKPOCKOIIOM: KJIE€TOUHas 000104Ka, IIUTOIIa3Ma,
A1pO.

OnHOKJIETOYHbIE M MHOTOKJIETOUHBIE OpraHu3Mbl. KIIeTKH, TKaHH, OpraHbl, CHUCTEMBI
OpraHoB.

XKuznenestensHocTh  opraHu3mMoB.  OCOOEHHOCTM  CTPOCHHMS M IPOLECCOB
KU3HECATEIbHOCTH Y PACTEHUH, ’KUBOTHBIX, OaKTEpUl U TPUOOB.

CpoiicTBa OpraHU3MOB: IHMTAaHUE, IbIXaHUE, BBIIEIECHUE, IBM)KEHHE, Pa3MHOXEHHE,
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pasBUTHE, PA3PAXKUMOCTbh, IPUCIIOCOOIEHHOCTh. OpraHu3M — eAMHOE LIENIOE.

PaznooOpasue opraHu3MoB U UX Kiaccu(ukanus (TaKCOHBI B OMOJIOTHH: LAPCTBA, THUIIBI
(oTmenbr), KIaccel, OTPsAbI (MMOPSAKH), CEMEWCTBA, pOAbI, BUIbL. bakrepun u BUPYChI Kak (OpPMbI
KHU3HHU. 3HaYeHUE OaKTepHil U BUPYCOB B IPUPOJIE U B )KU3HU YETIOBEKA.

Jlabopamopniuie u npakmuueckue padomoi

W3yueHue KJIETOK KOXMIBI YelIyd JIyKa IOA JIYNOH M MHKPOCKOIOM (Ha mIpumepe
CaMOCTOATENIBHO ITPUTOTOBJIEHHOTO MUKpOIIpernapara).

O3HakomIIeHHE ¢ IPUHIMIIAMH CUCTEMAaTUKH OpPraHU3MOB.

HabGmronenue 3a noTpebiaeHreM BObI pACTEHUEM.

4. OpranusMbl U cpefia O0UTaHUSA

[lonatue o cpege  oOutanus. BomgHas, Ha3eMHO-BO3AYyIIHAs, IOYBEHHAs,
BHyTpUOpraHu3MeHHas cpenbl ooutanud. Ilpencrasurenu cpen odutanus. OcoOEHHOCTH Cpel
obutanus oprann3MoB. [Ipucnocobiaenns opranu3MoB K cpenie ooutanusi. Ce30HHbIE U3MEHEHUS
B )KM3HU OPTaHU3MOB.

Jlabopamopnbsie u npakmuueckue padomul.

BrrsiBienue npucnocoOiieHui OpraHu3MoB K cpesie 00uTaHus (Ha KOHKPETHBIX IPUMEpax).

IKcKypcuu unu 6udeoIKCKypcuu.

PacturenbHbIil ¥ )KUBOTHBIN MU POIHOTO Kpas (KpacBeAcHUE).

5. Ilpuponnbie coodiecTBa

[lonsiTue o mnpuponHoM coolmiecTBe. B3auMocCBsA3M OpPraHu3MoOB B NPUPOAHBIX
coobmectBax. IlumeBbie cBsi3u B cooOuiecTBax. [IuineBbie 3BEHBS, LENM U CETU MUTAHUS.
[TpousBoauTeny, NOTpPeOUTENM M pPa3pyLIMTEINM OPraHUYECKHX BELIECTB B IPUPOAHBIX
coobmiectBax. Ilpumepsl mpuUpOAHBIX cOOOLIECTB (Jiec, MPyA, 03€pO M JApPYrHe NPUPOTHBIE
coo01iecTna).

HckyccTBeHHbIE COOOIIECTBA, UX OTIMYUTENIbHBIE PU3HAKU OT MPHUPOIHBIX COOOIIECTB.
[Tpr4yrHBI HEYCTONYMBOCTH HMCKYCCTBEHHBIX COOOIIECTB. POJb MCKYCCTBEHHBIX COOOIIECTB B
YKU3HU YeJIoBeKa.

[Ipupomusie 30Hb1 3emin, ux odurtarenu. Omopa u payHa npupoaHbIX 30H. JlaHamadThI:
NIPUPOIHBIE U KYJIBTYPHBIE.

Jlabopamopnwie u npakmuueckue padonot.

N3yueHne MCKYCCTBEHHBIX COOOLIECTB W MX oOuTareneil (Ha mpuMmepe akBapuyma H
JPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKcKypcuu unu 6udeoIKCKypcuu.

W3yueHne mpupomHBIX COOOMIECTB (Ha MpHUMEpe Jjeca, o3epa, Hpyaa, Jiyra U JAPYTHX
MPUPOTHBIX COOOIIECTB.).

W3yueHne Ce30HHBIX SBICHUH B )KU3HU MPUPOTHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4eJioBeK

W3MmeHeHus B mpupoie B CBSI3U C Pa3BUTHEM CEJIbCKOTO XO34KCTBa, MPOU3BOJCTBA U
pPOCTOM YHCICHHOCTH HaceleHHs. BiusHue yenoBeka Ha KUBYIO HPUPOAY B XO/A€ HCTOPHUH.
['moGanbHbIe SKOJIOrMYECKUEe MpoOiIeMbl. 3arpsi3HEHHE BO3AYIIHOW M BOJHOW 000sI0ueKk 3eMilH,
noTepyu NOYB, WX MpenorBpameHue. IlyTw coxpaHeHuss OHOIOTHUECKOrO pPa3HOOOpa3HUs.
OxpaHsieMble TEppPUTOPUM (3aMOBEAHMKM, 3aKA3HUKH, HAIMOHAJIbHbIE NapKW, MaMATHUKU
npupoasl). KpacHas kaura Poccutickoit @enepanuu. Oco3HaHHUE )KU3HU KaK BEJTMKON IIEHHOCTH.

Ilpaxmuueckue padomoi.
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IIpoBenenune akuum no ybopke Mycopa B OnmkailieMm Jjecy, Napke, CKBepe WIM Ha
IIPUIIKOIBHOW TEPPUTOPHH.

6 KJIACC
1. PacrurenbHbI OPraHu3m

boranunka — Hayka o pacteHusix. Pasnens! 6otanuku. CBs3b O0TAaHUKU C JPYTUMH HayKaMu
1 TexHuKoW. OOIIHe MpU3HAKK PaCTCHH.

PazHooOpasue pacreHuil. YpoBHU OpraHM3allUd PACTUTEIBHOIO OpraHmiMa. Beicuive u
Hu3ue pacteHust. CIIOpOBbIE U CEMEHHBIE PACTEHHUS.

PacrurenbHas knerka. M3ydeHne pacTUTEIbHOM KIIETKU IO CBETOBBIM MHUKPOCKOIIOM:
KJIETOYHast 00O0JI0uKa, sAPO, IUTOIIa3Ma (IUIACTUABI, MUTOXOHJPUHU, BAKYOIH C KIETOUHBIM
cokoM). PactutenbHble TkaHu. @YHKINUN PACTUTENbHBIX TKAHEH.

Opranbl ¥ CUCTEMBI OpraHoB pacTeHuid. CTpoeHHe OPraHOB PaCTUTEIBHOIO OPraHu3Ma, UX
pOJIb U CBSI3b MEXAY COOOIA.

Jlabopamopnwie u npakmuueckue paoomoi.

N3ydeHne MUKPOCKOIIMYECKOTO CTPOCHMS JIMCTA BOAHOIO PACTEHUS JIOACH.

W3yueHue cTpoeHUs pacTUTENbHBIX TKaHEH (MCI0Ib30BaHUE MUKPOIPENapaToB).

N3ydeHne BHEIIHETO CTPOEHUS TPABSIHUCTOTO LBETKOBOIO pPAacTEHHUsS (Ha KUBBIX WU
repOapHbIX 3K3EMIUIIpaX pacTeHUl): MacTyllbs CyMKa, pellbKa JMKas, JIIOTUK €KUM U Apyrue
pacTeHusl.

O6HapyXxeHre HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB B PACTCHUHU.

IKcKypcuu unu 6udeoIKCKypcuu.

O3HakoMJIEHUE B IPUPOAE C LIBETKOBBIMHU PACTEHUSIMH.

2. CrpoeHue 1 MHOroo0pa3ne NOKPbITOCEMEHHBIX pacTeHMit

Crpoenue cemsH. COCTaB ¥ CTPOCHUE CEMSH.

Bunel xopHell M THUIIBI KOpHEBBIX CHCTEM. BumomsmeHenus kopHell. KopeHp — opran
MOYBEHHOTO (MUHEpaNbHOro) nutanus. KopHu m kopHeBble cucTeMbl. BHellHee 1 BHyTpeHHee
CTpOEHUE KOPHs B cBsI3U ¢ ero ¢pyHkuusmu. KopaeBoil uexyiuk. 30HbI KopHs. KopHEeBbIe BOJIOCKH.
Poct kopHs. [lomiomenrne KOpHSIMH BOAbI U MHUHEpAIbHBIX BEIIECTB, HEOOXOAUMBIX PACTEHUIO
(xopHEBOE 1aBieHue, ocMoc). Bunonzmenenme kopHen.

IToGer. Pa3BuTre nodera u3 nouku. Ctpoenue ctedis. BHemHnee 1 BHyTpeHHee CTpoeHHe
nucta. BunonsMeHnenus moberoB: KopHeBHILE, KITyOeHb, TykoBula. X crpoenue, bnonoruueckoe
U Xxo3siiictBeHHOoe 3HaueHue. I[loGer m mouku. JlucropacmoiiokeHHEe W JIMCTOBAs MO3aMKa.
Crpoenne u ¢ynkuuu mucra. Ilpoctble M cloXHbIE JUCThbS. BuIOW3MEHEHHsS IHUCTHEB.
Oco0OeHHOCTH BHYTPEHHErO CTPOEHUS JIUCTAa B CBA3U C €ro (QyHKIUSMHU (KOXKHIA U YCTHUIIA,
OCHOBHAs TKaHb JIMCTA, IPOBOJSIINE My4KH). JINCT — OpraH BO3AYIIHOTO MUTAHUS.

Crpoenue u paznoob6pasue 1setkoB. Congetus. [Inoasl. Tunsl monos. Pacnpoctpanenue
IUIO/IOB U CEMSIH B IIPUPOJIE.

Jlabopamopnwie u npakmuueckue paoonol.

W3yueHne CTpOEHUS KOPHEBBIX CHUCTEM (CTEpKHEBOM M MOYKOBAToil) Ha mpumepe
repOapHbBIX HK3EMIUIIPOB MM KHUBBIX PACTCHUH.

N3ydeHne mukpomnpenapara KJI€TOK KOpHSI.

O3HakoMJIEHHE C BHELIHUM CTPOCHHUEM JIMCTHEB U JINCTOPACIIOIOKEHUEM (HA KOMHATHBIX
pacTeHUSX ).
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N3yueHue cTpoeHMs BET€TaTUBHBIX U T€HEPAaTUBHBIX MOYEK (HA IpUMeEpPe CUPEHH, TOIOJIS
U IpYyrUX pacTeHuit).

N3ydeHne MUKPOCKOIIMYECKOTO CTPOEHMSI JIUCTA (Ha TOTOBBIX MUKpOIIpenaparax).

PaccmarpuBaHue MHKpPOCKOIIMYECKOI'O CTPOEHHST BETKM JepeBa (Ha TOTOBOM
MUKpOIIpenapare).

HccnenoBanue cTpoeHUs: KOPHEBUIIA, KITYOHS, JIyKOBULIBI.

N3yueHue cTpoeHUs LIBETKOB.

O3HakoMIIeHHE ¢ Pa3IMYHBIMU TUIIAMU COLIBETUH.

N3yueHue CTpoeHUs CEMsIH JBYOIbHBIX PACTCHUH.

N3y4deHne cTpoeHus: CEMsIH OAHOAOJbHBIX PACTEHUH.

3. 7Ku3HeesTeJbHOCTb PACTHTEIHLHOI0 OPraHu3Ma

OO0MeH BenecTB y pacTeHui

Heopranuueckue (Boja, MUHEpaJIbHbIE COJIM) U OPraHUYECKUE BellecTBa (OENIKU, )KUPBL,
YIIIEBOAbI, HYKJIEUHOBBIE KUCIIOThI, BUTAMHHBI M Jpyrue BELIECTBa) pacTeHHUs. MuHepalbHOe
MUTaHUE pacTeHHU. Y1oOpeHus.

IIuTanue pacreHus.

[Tornomienne KOpHSAMM BOJAbl W MHUHEpAIbHBIX BEIIECTB, HEOOXOOUMBIX PACTEHUIO
(kopHEBOE naBieHue, ocmoc). [lousa, e mnogopoaue. 3HaueHne 00paOdOTKH MOYBHI (OKYYHBAHHUE),
BHECEHHUS YJOOPEHUM, IPOPEKUBAHUS IPOPOCTKOB, MOJIUBA AJIS KU3HU KYIBTYPHBIX PacTEHHUU.
I'mapornonuka.

®otocunTe3. JICT — opraH BO3AyNIHOTO MUATaHKs. 3HaYeHHE (POTOCHHTE3a B IPUPOJIE U B
KHU3HH YeJIOBEKa.

JAbIxaHue pacreHus.

JlbixaHue KOpHs. PpIxyleHMe MOuBBI JUIsl YIYUIIEHUS JbIXaHUS KOpHEW. YcioBus,
OPENATCTBYIOIME JbIXaHWI0 KOpHed. Jluer kak opraH japixaHus (YCTBUUYHBIA —ammapar).
[Toctynnenue B muct armocdepHoro Bo3nyxa. CuiibHas 3abIIIEHHOCTD BO3/yXa, KaK MPEMsTCTBUE
JUIsL ApIxaHus TucTheB. CTebenb KaKk OpraH JbIXaHus (HaJIM4YKE YCTHHUIl B KOXKHUIIE, YCUEBUUEK).
OcoOeHHOCTH JpIXaHMs pacTeHUI. B3aMOCBsI3b AbIXaHUs pacTeHUs ¢ POTOCHHTE30M.

TpaHcnopT BelecTB B pacTeHHH.

CBsI3b KJIETOYHOTO CTpOoeHUs cTeduis ¢ ero ¢pyHkuusimu. Poct ctebnst B nnmuny. Knetounoe
CTpOoeHHE CTeOJIi TPaBSHUCTOTO PACTEHUS: KOXKHUIlA, MPOBOASIINE IyYKH, OCHOBHAs TKaHb
(mapenxuma). Kierounoe ctpoeHue credist APEBECHOTO pacTeHUs: Kopa (mpoOka, 1y0), kamMOui,
JpeBecuHa U cepiaueBuHa. Poct crebmns B ronmuny. [IpoBoasiue Tkanu kopHs. TpancnopT BoJbI
Y MMHEpAJIbHBIX BELIECTB B PACTEHUH (COCYABI IPEBECUHBI) — BOCXOAAIIMM TOK. VicnapeHne Bobl
yepe3 cTedenb U JUCThs (TpaHcnupauus). Perymsmus ucnapenusi Bojbl B pacTeHuu. BrnusHue
BHEIIHUX YCIIOBUM Ha HCHapeHue Bonbl. TpaHCIOPT OpraHMYEeCKUX BELIECTB B PaCTEHUHU
(cutoBHIHBIE TPYOKH J1y0a) — HUCXOASAImMKA ToK. [lepepacnpenenenue u 3amacaHue BEIIECTB B
pactenuu. Boinenenue y pactenuil. Jlucroman.

Poct u pa3Butue pacreHus.

IIpopacranue cemsiH. YcnoBusa mpopacTaHusi ceMsH. [loaroroBka cemsiH K IIOCEBY.
PazButre npopocTKoB.

OOpasoBarenbHble TkaHu. KoHyc Hapactanus mo0era, pPOCT KOHYMKA KOpHS.
Bepxymeunbrit 1 BcTaBouHBIN pocT. PocT kopHsA W cTeOns B TonmuHy, kKamoOuii. OGpa3zoBaHue
TOIMYHBIX KOJIEL y APEBECHBIX pacTeHuil. BnusHue GpuToropMoHOB Ha pocT pacteHusi. PoctoBble
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JIBIDKEHUS pacTeHui. Pa3BuTne mobera u3 mMoukH.

Pazmuoxkenue pactenuid U ero 3HaueHue. CeMeHHOE (FE€HEpPATMBHOE) Pa3MHOXKCHHUE
pacrenuid. LlBetku u congeruss. Onbinenue. IlepexkpéctHoe onbuieHHE (BETPOM, >KMBOTHBIMU,
BOJION) M camoombuieHue. J[BoiiHoe omogoTBopenue. HacnenqoBanue npru3HakoB 000X paCTCHHA.

BereratruBHoe pa3MHOXKEHME ILIBETKOBBIX pacTeHUM B Ipupone. BereraruBHoe
pasMHOXKEHHE KyIbTypHbIX pacTeHuil. Kionsl. CoxpaHeHHe IPU3HAKOB MAaTEPHUHCKOTO PACTEHHS.
X034HiCTBEHHOE 3HAYEHUE BEI€TaTUBHOIO PA3MHOKEHHUSL.

Jlabopamopuvie u npakmuueckue padomul.

HabGmnronenue 3a pocToM KOpHSI.

Habmonenue 3a poctom mobera.

Onpenenenue Bo3pacra AepeBa 0 CIUIY.

BrisiBieHue nepeBUKEHUS BOAbl 1 MUHEPAIbHBIX BELIECTB IO IPEBECHHE.

Habnronenne npomecca BeIIEICHHS KHCIOPOAa Ha CBETY aKBAPUYMHBIMH PACTCHHUSIMH.

W3yuenue posin phIXJIeHUs AJ IbIXaHHUsI KOpHEH.

OgnazieHre NpuéMaMu BEreTaTUBHOIO Pa3MHOXKEHUS! pacTeHUl (YepeHKOBaHUE MOOEToB,
YepeHKOBAHUE JIUCTHEB U IPYTHE) Ha IPUMeEpe KOMHATHBIX pacTeHUH (TpaJecKaHIMs, CeHIIOoNus,
OeroHus, caHceBbepa U JApyrue pacTeHus ).

Onpenenenne BCXOKECTH CEMSIH KYJIBTYPHBIX PACTEHHUI U ITOCEB UX B IPYHT.

HaGnronenne 3a pocTOM U pa3BUTHEM IIBETKOBOTO PACTEHHS B KOMHATHBIX YCIOBHSX (Ha
npumepe (pacoar UM MOCEBHOIO TOPOXa).

Onpenenenne ycaoBUM MPOpacTaHUs CEMSH.

7 KJIACC
1. CucremaruyecKkue rpynnsl pacreHuii

Knaccudukanus pacrenuit. Bug xak ocHOBHasl cucreMarnueckas kareropus. Cucrema
pacTuTenbHOro Mupa. Husiume, BeICIIME CHOPOBBIE, BBICIINE CEMEHHbIE pacTeHHs. OCHOBHbIE
TaKCOHBI (KaTeTOprH) CUCTEMATHUKU pacTeHUH (LIapCTBO, OTIEIN, KJIacc, MOPSI0K, CEMEUCTBO, PO/,
Bun). Ucropusi pa3BuTHsi CHCTEMaTHKH, OINHUCAHWE BHJOB, OTKPHITHE HOBBIX BHUIOB. Poib
CHUCTEMaTHKH B OUOJIOTHH.

Husmme pacrenus. Bogopocnu. O0mas xapakrepuctuka Bogopocieil. OMHOKIETOUHbIE U
MHOTOKJIETOUHBIE 3e€HbIe BOOpocinu. CTpOEHUE U KU3HEACSATENbHOCTh 3€IEHBIX BOJIOPOCIEH.
Pasmuoxxenue 3enéHpix Bogopociei (becrmonoe u monoBoe). bypblie U KpacHbIe BOIOPOCIH, UX
CTPOCHHE U KU3HEACITEIIbHOCTh. 3HAUEHHUE BOJAOPOCIIEH B MPUPOJIE U )KU3HU YEJIOBEKA.

Brictine cniopoBwie pactenHus. MoxoBuianbie (Mxu). OOmias xXapaKTepUCTHKA MXOB.
CtpoeHne U XKU3HENESITEIbHOCTh 3€lEHBIX U c(harHOBBIX MXOB. [IpHcriocoOIEHHOCTH MXOB K
KU3HM Ha CWIBHO YBIQXKHEHHBIX TOYBaX. Pa3MHOKEHHWE MXOB, UK Pa3BUTHS Ha MpUMEpe
3eN€HOr0 Mxa KYKYIKHH JIEH. Poiab MXoB B 3a0onauvBaHMM TMOYB U TOp(HOOOpa30OBAHUU.
Hcnonp3zoBanue Topda 1 IpoayKTOB €ro NepepadoTKU B XO35ICTBEHHOM e TEIbHOCTH YEIOBEKa.

[TImayHoBugHBIE (ITnaymsr). XBOLIEBU/IHBIE (XBorm), [TannopoTHHUKOBUAHBIE
(ITamopotauku). OOIIasi XapakTepUCTUKA. YCIOKHEHHE CTPOCHHUS MAalOPOTHUKOOOPA3HBIX
pacTeHuil 1Mo cpaBHEHUIO ¢ MxaMu. OCOOEHHOCTH CTPOCHHUS U KHU3HENCATEITHHOCTH IUIAYHOB,
XBOIIIEH U ManmOpOTHUKOB. Pa3MHOKeHNE MamopoTHUKOOOpa3HbIX. LIMKIT pa3BUTHS MaOPOTHHKA.
Ponp  ngpeBHMX ManmopOTHUKOOOpa3HBIX B OOpa30OBaHMM KAaMEHHOTO yIIA. 3HaueHue
MaropOTHUKOOOPA3HBIX B MPHUPOJIE U KU3HU YeTIOBEKa.
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Briciiue cemennsble pacteHus. lomocemennbie. OOmas XapakTepUCTHKA. XBOWHBIE
pactenus, ux pazHooOpasue. CTpOCHHE 1 )KU3HEICATEIIbHOCTh XBOWHBIX. Pa3MHOKEHNE XBOWHBIX,
LIMKJI pa3BUTHSI HA IPUMEPE COCHBI. 3HAYEHHE XBOMHBIX PACTEHUM B IPUPOJE U KU3HU YEIIOBEKA.

[TokpeiTocemennble (IBETKOBBIE) pacTeHus. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOCHUS U >KU3HEICIATEIHLHOCTH MOKPBHITOCEMEHHBIX KaK HamOoyiee BBICOKOOPTaHM30BAHHOU
rpynmbl pacTeHui, UX rocrnoAcTBo Ha 3emiie. Kimaccudukanus NOKPHITOCEMEHHBIX PAcTEHUN:
kiacc JIBymonmbHble U kimacc OpnomosbHble. [lpu3nakm  kmaccoB.  [lukn  pa3BuTus
MTOKPBITOCEMEHHOTO PACTEHUSI.

CemelicTBa MOKPHITOCEMEHHBIX (LIBETKOBBIX) pAacTeHUN (M3ydaroTcsl TpU CeMeHcTBa
pacTeHHil 1o BBIOOpPY y4YUTENs C y4€TOM MECTHBIX YCIOBHM, NMPU 3TOM BO3MOXKHO H3y4arhb
ceMmeiicTBa, He BOLIEIIINE B IEpEUeHb, €CIU OHM SIBIISIOTCS HaMOoJiee PaclpoCTpaHEHHBIMH B
JTAHHOM peruoHe). XapakTepHble IPU3HAKN ceMeicTB Kiacca JBynonbubie (KpecTouBeTHbie, WiH
Kamyctaeie, Pozonsernbie, unu PosoBbsie, MotbuibkoBble, win boOossie, IlacnéHossie,
CrnoxHouBeTHbIe, Wi ACTpoBbIe) U Kinacca OnHononsHbie (JInnelinsie, 3naku, wim MATINKOBBIE).
Mmuoroobpazue  pacrenuid.  Jlukopactyiiye — mpeactaBuTend — cemeiictB.  KymbTypHbie
MPEICTABUTENH CEMEICTB, UX UCIOJIb30BAHUE YEIOBEKOM.

Jlabopamopnvle u npakmuyeckue padomul.

N3ydeHne cTpoeHus OJHOKIJIETOYHBIX BOAOpOCHEH (Ha INpUMepe XJIaMUAOMOHAIbl U
XJIOPEJUIBI).

N3ydeHne cTpoeHuss MHOTOKJIETOYHBIX HUTYAThIX BOJOPOCIIEN (Ha MPUMEPE CIIUPOTUPHI U
YIOTPHUKCA).

W3ydeHre BHENIHETO CTPOEHHUS MXOB (Ha MECTHBIX BUJaX).

W3ydeHne BHENIHETO CTPOEHNUS AaIOPOTHUKA MIIM XBOLLA.

N3ydeHne BHENIHETO CTPOEHUS BETOK, XBOM, IIUIIEK M CEMSH IOJOCEMEHHBIX PACTEHUN
(Ha mpuMepe enu, COCHBI WU JIMCTBEHHUIIBI ).

W3ydeHne BHEIIHETO CTPOEHNUS TOKPBITOCEMEHHBIX PACTEHUH.

N3yuenune mnpusnakoB mnpencraButeneir cemeinctB: Kpecrousernoie (Kamycthbie),
Po3zonsernsie (Po3oBeie), MoThuibkoBbIe (boO0BEIC), [TacinéHoBbie, CroxHOIBETHBIE (ACTPOBEIE),
Jlunetinpie, 3naku (MATIUKOBBIE) HAa TepOApHBIX M HaTYpaJIbHBIX 00pa3iax.

Omnpenenenne BUJOB pacTeHU (Ha mpuMmepe TPEX CEMEICTB) € HCIOJIb30BaHUEM
OIpEAEIUTENIEH PACTEHUI WIN ONPENETUTENbHBIX KAaPTOUYEK.

2. Pa3BuTHe pacTHTeJLHOro Mupa Ha 3emie

OBOJIIOIIMOHHOE Pa3BUTHE PACTUTENBHOTO Mupa Ha 3emiie. CoxpaHEeHHE B 3€MHOH Kope
PaCTUTENBHBIX OCTATKOB, UX M3yueHHUeE. «KHBbIE NCKOMAEMBbIE» PACTUTENILHOIO HapcTBa. JKu3Hb
pactenuli B Bozie. llepBrie HazemHble pacTeHHs. OCBOCHHE PACTEHHUSMU CYIIM. DTalbl Pa3BUTHUS
HA3eMHBIX PACTEHUN OCHOBHBIX CUCTEMAaTHYECKUX Irpyni. BeiMepiine pacteHus.

IKCKypcuu unu 6udeoIKCKypcuu.

Pa3BuTtHe pacTuTenbHOro MHpa Ha 3emie (IKCKYpCcHsl B MHaJ€OHTOJIOTMYECKHH HIIn
KpaeBeIueCKU My3eil).

3. PacreHusi B npMpoOIHBIX COOO1IECTBAX

Pactenus u cpena oOutanus. Dxojgoruueckue GakTopbl. PacTeHust 1 ycnoBHUs HEXHBON
OPUPOABL: CBET, TeMIeparypa, Biara, arMochepHbli Bo3ayx. PacTeHus W yCIIOBHS >KUBOU
MPUPOJIBL: MPSIMOE UM KOCBEHHOE BO3JEHCTBHE OpPraHM3MOB Ha pacTteHus. lIpucrnocoOneHHOCTh
pacTeHul K cpezie oouTanus. B3anMocBs3u pacTeHuil Mexay co00i ¥ ¢ IpyruMy OpraHu3MamH.
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PacturensHble  cooOmiecTsa. BumoBoii  cocraB = pacTUTENBHBIX  COOOIIECTB,
npeoOnajaromue B HUX pacTeHHA. PacmpesneneHue BUIOB B PACTUTENBHBIX COOOIIECTBAX.
Ce30HHbBIE U3MEHEHUS B )KU3HU PACTUTENIBHOIO coo01iecTBa. CMEHA pacTUTENIBHBIX COOOLIECTB.
PacturenbHOCTD (pacTUTENBHBIN TOKPOB) IPUPOAHBIX 30H 3emin. dropa.

4. PacTeHHs U YeJIOBEK

KynberypHble pacTeHus U ux npoucxoxaeHue. LleHTpsl MHOrooOpasust 1 IPOUCXOKACHUS
KYIBTYpHBIX pacTeHud. 3emienenue. KynbTypHble pacTeHHs CEbCKOXO3SMCTBEHHBIX YrOAMI:
OBOIIIHbIE, IUIONOBO-ATOJHBIE, MOJeBble. PacTeHus ropoma, 0coOEHHOCTb TIOPOJICKON (DIIOPHI.
[Tapku, neconmapku, ckBepsl, OoTaHMueckue canbl. JlekopatuBHOe LBeTOBOACTBO. KoMHaTHBIE
pacTeHHs, KOMHaTHOE LBETOBOJACTBO. IlociencTBusi AESITENbHOCTH YEJIOBEKA B IKOCHUCTEMAX.
Oxpana pacTUTeNbHOTO MHUpa. BoccTaHOBICHNE YHCICHHOCTH PEIKUX BHIIOB PAaCTEHHUI: 0C000
oxpansieMble npupoaubie Tepputopun (OOIIT). Kpacnas kuura Poccun. Mepsl coxpaHeHUs
PacTUTEIBLHOIO MHUpA.

IKcKypcuu unu 6udeoIKCKypcuu.

N3yueHue cenbCKoX03sHCTBEHHBIX PACTEHUI pPEernoHa.

W3yueHue COpHBIX pacTeHUI peruoHa.

5. I'puosbl. JIumaiinnku. bakrepun

I'pubsl. OOmas xapakrepuctuka. lllnsnmodnsie rpudbl, UX CTpOCHHE, MHTAaHUE, POCT,
pasmHoxkeHue. Cbe00HbIe U s10BUTHIE TPHOBL. Mephl npodunakTuku 3a00IeBaHNN, CBI3aHHBIX
¢ rpubaMu. 3HaYCHHE NUIAMOYHBIX TPHOOB B TPHUPOIHBIX COOOIIECTBAX W JKU3HU YEIOBEKA.
[TpomblllIEHHOE BBIpAIIMBAHUE NUIAIIOYHBIX TPUOOB (IIaMIIMHBOHBI).

IInecueBbie rpudsl. [lposxkeBble rpuObl. 3HaYEHHUE TUIECHEBBIX U JPOXOKEBBIX TPHOOB B
NPUPOJIE U J)KU3HU UYesloBeKa (IuieBast U apMalieBTHIecKas IPOMBIIIJICHHOCTb U APYTHeE).

[Tapazutuyeckue rpudsl. PasHooOpa3ue n 3HaueHHe Mapa3suTUYeCKUX I'puOoB (TOJOBHH,
CHOpBIHBS, (QuTodTOpa, TPYTOBUK H aApyrue). boprba ¢ 3aboneBaHUAMHU, BBI3BIBAEMBIMHU
napa3uTUYECKUMU TpHOaMH.

JInmaiiHUKY — KOMIUIEKCHbIe opranu3mbl. CTpoeHue numiaiHukoB. [luranue, poct u
Pa3MHOXKEHHUE JIMIIaHUKOB. 3HAUE€HUE JIMIIAHUKOB B IPUPOJE U KU3HU YEJIOBEKa.

bakrepun — nosaepueie opranu3msel. O01as xapakrepucTika Oakrepuil. bakrepuanbHas
kietka. PasmMHoxenue Oaktepuii. Pacmpocrpanenue Oakrepuil. PasHooOpasue Oaktepuid.
3HaueHne OakTepuil B NPUPOAHBIX cooOuiecTBax. bone3HeTBopHbIE OakTepuM U Mepbl
npoduIakTUKU 3a00J€BaHUM, BbI3bIBaeMbIX OakTepusiMu. baktepuu Ha ciyx0e y denoBeka (B
CEJIbCKOM XO3SIIICTBE, IPOMBILLIIEHHOCTH).

Jlabopamopnwie u npakmuueckue paoomeot.

N3ydeHne cTpoeHUs OTHOKIETOUHBIX (MYKOP) U MHOTOKJIETOUHBIX (EHUITUILT) IJIECHEBBIX
rpudoB.

N3ydeHnne cTpoeHMs MIOAOBBIX TeNl NUISHOYHBIX I'puOOB (WM M3ydeHHE HUIAIOYHBIX
rpu0OB Ha MYJISDKAX).

N3y4yenue cTpoeHuUs JINIIAHHUKOB.

Nzyuenue ctpoenus 6akrepuii (Ha FOTOBBIX MUKpOIIpenaparax).

8 KUIACC
1. KuBOTHBIH OpraHu3m
30050THs — HayKa O )KUBOTHBIX. Pa3mensl 300morun. CBs3b 300JI0THH C IPYTHUMHU HayKaMu
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