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Pabouas mporpamma nucuumumasl BJI. 10 EctectBo3nanue paspaborana Ha
ocHoBe [IpumMepHO#l TporpamMmbl 001I€00pa30BATENBHON YYEOHON TUCITUTIIIMHBI
«EctecTBO3HaHMe» AN MpPOQPECCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3AIIHA,
pekoMeHA0BaHHON DefepalibHBIM TOCYAApPCTBEHHBIM ABTOHOMHBIM YUPEKJICHUEM
«DenepanbHbli UHCTUTYT pa3BuTHs oOpazoBanus» (OI'AY «DPUPO») B kayecTBe
OPUMEPHOM  TPOrpaMMmbl IS peald3allid  OCHOBHOM  mpodeccroHaabHOM
oOpazoBarensHOil mporpammbl CIIO Ha 6a3ze ocHOBHOTO 0O0IIEro oOpa3oBaHUsS C
MOJIy4YeHHEeM cpeqHero oomiero oopazoBanus (mpotokoi Ne3 ot 21 wuronsa 2015 r.).
Perucrpaunonnsiii Homep peueHsuu 374 ot 23 uroist 2015 r. PI'AY «DHUPO».

JucuuniavHa bJ1. 10 EcrecTBO3HaHME

dopma oOyueHus Ounas

1 kypc 1, 2 cemectp

BCero 78 4acoB, B TOM YHCIIC:

JIEKIIAHU 46 ygac.
MPaKTUYECKUE 3aHITUS 32 4ac.

(hopMa HTOrOBOTO KOHTPOJIS KOHTpOJIbHAS paboTa,

nudpepeHInpoOBaHHBIN 3a4eT

CocTaBuTEb: IIpCroaaBaTCjib ba3bik EKaTCpI/IHa BacunseBHa

YTBepxKIAeHA Ha 3aCeNaHUU NPEIMETHO-LMKIOBOU KOMUCCUU ECTeCTBEHHOHAy4YHBIX
JTUCIUIUINH, crienuansHocTed IluenmoBonactBo, CamoBo-mapkoBoe W JaHAIapTHOE
CTPOUTENIBLCTBO MPOTOKOI Ne 9 ot «18» masa 2020 1.

[Ipencenarens mMpeaAMETHO-IIUKIOBOM KOMHCCUU ECTeCTBEHHOHAYUHBIX NHUCIUILIUH,
cnenuanbHoctel [TuenoBoacTBo, CagoBo-mapkoBoe U JTaHAMIAPTHOE CTPOUTEIIHCTRO:

E.B. ba3rik

«18» mag 2020 1.

PenienzeHr (-b1):

npodeccop, JOKTOp  XUMHUYECKHUX

HayK, npodeccop kadenps ITiorko T.I
aHanuTraeckoi xumun «Kyol'Y» o

[IpenopaBarens  XUMUM  BBICHIEH
KBaTM(UKAITUOHHOM KaTEeropuu

I'bIIOY KKBMK Ywmue C.H.
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bJ1. 10 EctecTBO3HaHME

3am. gupekropa MHCIIO
E.U. Pvibanxo

IIOAIINCH

«13» mag 2020 1.

HupexTtop HayuHou 6ubnuorexu Kyol'y
M.A. Xyaoe

HOJIHNCH

«28» anpensa 2020 r.

JIuno, OTBETCTBEHHOE 3a  YCTAHOBKY UM OJKCIUIyaTallHIo
MH(OPMALIMOHHOTO 00eCIIEYeHUS IPOrPAMMBbI

U.B. Munrok

MHOJIHNCH

«21» anpensa 2020 r.
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1. IACIIOPT PABOYEN MPOT'PAMMBI YYEBHOU JIJUCHUTLJINHBI

1.1. ObaacTh NpUMeHeHHUs1 IPOTrPaMMbI

Pabouass mporpamma mucummuinabl bJI. 10 EcrecTtBo3Hanue pa3paboTaHa Ha OCHOBE
[TpumepHoi iporpamMmMel 00111€00pa30BaTENbHON YUeOHON TUCIMITIMHBI «EcTeCTBO3ZHAHUE IS
npodeccuoHanbHBIX 00pa3oBaTeNbHBIX OpraHu3alui, peKoMeHJoBaHHON denepalbHBIM
rOCYyJapCTBEHHBIM  aBTOHOMHBIM  yupexkacHueM «®DenepanbHblii  HMHCTUTYT  Pa3BUTHA
obpazoBanus» (OPI'AY «DPUPO») B kadyecTBE MNPUMEPHON MpOrpaMMbl JUIsl peau3aliuu
OCHOBHOMH MpogeccrnoHanbHON 00pa3oBarenbHOil nporpamMbl CITO Ha 6a3ze 0CHOBHOTO 00IEro
00pa3zoBaHMs C MOJYyYECHUEM cpeaHero odmiero oopaszoBanus (mpoTokos Ne3 ot 21 utonsa 2015
r.). Perucrpanmonnsiii Homep petiensuu 374 ot 23 uroins 2015 r. DI'AY «DUPO».

1.2. Mecto aucuuminnsl B ctpykrype INIICC3:

VYueOnast gucnumuinHa «EcrecTBo3HaHue»  sBseTcss 0a30BOM  TUCIUILUIMHON U3
oOs3arensHOM mpeamerHolt obnactu  «EctectBeHHble Haykm» @PI'OC cpemHero oOriero
o0OpazoBaHwUs.

WuTerpupoBanHas yueOHas aucuuiuinHa «EcTecTBO3HAaHWE», BKIIOYACT TPH pasjedia,
o0Jaiarone OTHOCUTEILHOW CaMOCTOSITENIbHOCTBIO U LEIOCTHOCThI0 — «Du3mnKay, «XuMus»,
«buonorus», 4TO HE HaApyIIAeT NPUBBIYHYIO JIOTHKY €CTECTBEHHO-HAyYHOTO 0Opa3oBaHUs
oOyJaromuxcs.

Mecrto y4eOHOW mucuuiuinHbl «EcTecTBO3HaHME» - B cocTaBe 001Ie00pa3oBaTeIbHbBIX
yu4eOHBIX JUCHHIUIUH, (OPMUPYEMBIX M3 00sA3aTeNnbHBIX MpeaMeTHeIx obmacteit OI'OC
cpeaHero oOmero oOpa3oBaHMs, IS CHEIHATBHOCTH COMUATBEHO-IKOHOMHYECKOTO MPOdUIIs
38.02.01 DxoHOMUKA U OyXranTepcKuil yueT (110 OTpacisim).

1.3. leaun u 3aga4u y4eOHON TUCHMILUIMHBI — TPeOOBAaHUSA K pe3y/ibTaTaM OCBOCHHS

JUCHUILIMHBI

ean nUCHUATIMHBI
Conepxkanne nporpammbl «EcTecTBO3HaHME)» HANpPaBICHO HA JIOCTHKEHHUE CIIEIYIOIINX

HeJIen:

— OCBOCHHME 3HAaHUW O COBPEMEHHOM €CTECTBEHHO-HAyYHON KAapTUHE MHpa W METojax
€CTECTBEHHBIX HAayK; 3HAKOMCTBO C HaubOoJee BaXKHBIMU WACSIMH W JOCTHKCHUSIMHU
€CTECTBO3HAHMS, OKa3aBIIMMHU OINPEACIIAIONIEe BIMSIHUE HA pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— OBJIaJICHWE YMEHHUSMU TIPUMEHATH TIOJYYCHHBIE 3HAHUS IS OOBSICHEHUS SIBIICHUUN
OKPY’KAIOIIEeTr0 MHUPa, BOCIPUIATHS HHPOPMAIIHN €CTECTBEHHO-HAYYHOTO U MPOPECCHOHATHHO
3HAYMMOTO COJICpKaHUs; PA3BUTHE WHTEIUICKTYAJIbHBIX, TBOPUYECKHX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIUICHUSI B XOJ€ NPOBEICHUS MPOCTEHIINX HCCIEAOBaHUM, aHalIu3a
SBIICHUH, BOCIIPUATHS U MHTEPIIPETAIIMH €CTECTBEHHO-HAYYHOI NH(OpMAIINK;

— BOCTHUTaHUE YOKJIEHHOCTH B BO3MOKHOCTH TTO3HAHUS 3aKOHHOW MPUPOJIBI U UCTIOIb30BAHMS
JOCTH>KEHUIN ECTECTBEHHBIX HAayK MJis pa3BUTHS LMBWIM3ALMUM W TOBBIIICHHUS KayecTBa
JKU3HH;

— MPUMEHEHHE eCTECTBEHHO-HAyYHBIX 3HAaHUM B MNPo(ecCHOHANBHON JEATENbHOCTH U
MOBCEIHEBHOM JKM3HHM ISl oOecrieueHus: 0e30MacHOCTH JKU3HENEATEIbHOCTH; TPaMOTHOTO
WCITOJI30BAaHUS COBPEMEHHBIX TEXHOJIOTHI; OXpaHbI 3/I0POBBSI, OKPYKAIOIIEH CPEJIbI.

3amauyu AMCIUILIMHBI .
— CIIOCOOHOCTh OOYYAIOIIUXCS OpPUEHTHUPOBATHCS B COBPEMEHHBIX HAyUHBIX MOHITHIX U
nH(OpPMAIIUN €CTECTBEHHOHAYYHOTO COJICPIKAHMUS,
— OBJIaJIeHHWE HEKOTOPHIMHU AJIEMEHTAMHU UCCIIEI0OBATEILCKOTO METO/IA;
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— YMGHI/IG HCIIOJIB30BAThH GCTCCTBQHHOHaquBIC 3HAHUSA B HOBCG,Z[HCBHOﬁ KU3HU U CHTyaHI/IHX
00IIeCTBEHHOM TUCKYCCHH.

Pe3ysabTarhl 0CBOCHUA Y4eOHOM IMCIUTIIUHbBI
OcBocHre coaepxaHus y4eOHOW AucHHUIUTUHBI «EcTecTBO3HaHWE», O0eCIeunBaeT
JOCTHKEHNE 00YJaroIUMHUCS CIeIYIOIINX PEe3yIbTaTOB:

JIMYHOCTHBIX ® VYCTOWYMBBIA HWHTEpEC K HCTOPUUM U JOCTIDKEHHSIM B OO0JIACTH
€CTECTBEHHBIX HAyK, YyBCTBO T'OPAOCTU 33 POCCUNCKHE €CTECTBCHHBIC

HayKU;
® TOTOBHOCTh K  MPOJODKEHUIO  OOpa3oBaHMs,  IOBBIIICHHIO

KBaTU(pUKAIMA B HM30paHHON NPOQPECCHOHATBHON NEATEIBHOCTH C
HCIOJIb30BAHNEM 3HAHUHN B 00JIACTHU €CTECTBEHHBIX HAYK;

e OOBEKTHMBHOE OCO3HAHHUE 3HAYMMOCTH KOMIIETEHIIMA B 0OO0JACTH
€CTECTBEHHBIX HayK Ui 4eJOBEKa M OOIECTBa, yMEHHE HCIOIb30BATh
TEXHOJIOTUYECKUE JOCTHXKEHUS B 001acTd (pU3MKHM, XUMUH, OMOJIOTUU
JUIE  TIOBBIIIEHUS COOCTBEHHOTO WHTEJUICKTYaJbHOTO Ppa3BUTUS B
BbIOpaHHOM PO ecCHOHATBLHOMN e TEIbHOCTH;

e YyMEHHE NPOAHATIM3UPOBATH  TEXHOTCHHBIC  TOCIEACTBUS UL
OKpY)KaroIIel cpeipl, OBITOBOH W TMPOW3BOJCTBEHHOH ICSITEILHOCTH
YeJIOBEKa;

® TOTOBHOCTH CAMOCTOSTEIBHO OOBIBATH HOBBIC IS Ce0sl €CTECTBEHHO-
Hay4HbIE 3HaHUS C MCIIOJIb30BaHUEM JJISl 3TOTO JOCTYIHBIX HCTOYHUKOB
nH(pOpMAIHH;

e yMEHHME YIpaBIATh CBOEGH  IO3HABATENbHOW  JIEATENIBHOCTBIO,
IIPOBOJIUTh CaMOOLIEHKY YPOBHS COOCTBEHHOTO HMHTEIIEKTYalbHOTO
pa3BUTHS,

® yMEHHE BBICTpPauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOILICHHUS B KOMAaHJE
110 PELICHUIO OOLIMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS;

MCTallpCIMCTHBIX | e  OBJIAJICHUC YMCHHUSAMUA u HaBbIKAMM  Pa3JIMYHBIX BHIOB
MIO3HABATEIIBHON  JIEATENBHOCTU JJIsl  M3YyYEHHUS Ppa3HBIX CTOPOH
OKPY’KaIOIIETO €CTECTBCHHOI'0 MHUPA,

® IIPUMEHEHHE OCHOBHBIX METOJOB IO3HaHMs (HAONIONEHUs, HAyYHOIO
DKCHEPUMEHTA) JUIsl M3Y4EHUS Pa3IUYHBIX CTOPOH €CTECTBEHHO-
Hay4YHON KapTHHBl MHpPA, C KOTOPBIMH BO3HHUKAeT HEOOXOAMMOCTb
CTaJIKMBAThCS B MPOECCUOHATIBHOMU cdepe;

® yMEHHUE ONpeleNsTb LeId U 33Ja4d  JAEATeIbHOCTH, BBIOMpATh
CPEACTBA /I UX JOCTHIKCHHS Ha IIPAKTHKE,

® YMCHHME HCIOIL30BaTh PAa3JUYHBLIE HCTOYHUKU IS  IOJYUYCHHS
€CTECTBEHHOHAYYHON MHGOpPMalM M OLEHMBATh €€ JOCTOBEPHOCTD
JUIsL JOCTHIKEHUS IIOCTaBICHHBIX LIETICH U 3a1a4;

OpCAMCTHBIX e chopMHpPOBAaHHOCTH TPEACTABIEHUH O IEIOCTHOH COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHE MUpPA, IPUPOJAE KAK €IUHOM LEITOCTHON
CHUCTEME, B3aMMOCBS3M  4YeJIOBEKa, MpUpoasl U oOIiecTsa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHOM;

® RBJIQJICHHWE 3HAHUSIMHU O HAaMOOJIee BAKHBIX OTKPBITUAX U JOCTHKCHHSIX B
00J1acTH €CTeCTBO3HAHUS, MTOBIUSBIINX HA ABOJIOIUIO TPEICTABICHUI
O IPUPOJIE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHIL;

¢ chOpMHPOBAHHOCTh YMEHHS MPUMEHSITh €CTECTBEHHO-HAYYHBIC 3HAHUS
JUIsT  OOBSICHEHUS OKPYXKAIOIIMX SIBJICHWW, COXPaHEHUs 3JI0POBbS,
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oOecrieueHus 0€e30I1aCHOCTH JKH3HEACATEIILHOCTH, OEepeKHOTO
OTHOIICHHUS K MPUPOJIE, PAIIOHATHHOTO MIPUPOIOTOIB30BaHUS, & TAKKE
BBITIOJTHEHUS POJIA TPAMOTHOT'O TIOTPEOUTEIIS;

e chopMHpPOBAHHOCTH MPEJCTABICHUNA O HAYYHOM METOJIE TO3HAHUS
MIPUPOJIBI U CPEICTBAX M3YUCHHSI METaMHUpa, MAaKpPOMHUPA U MHUKPOMUPA;
BJIQJICHUE IPHEMaMH ECTCCTBCHHO-HAYYHBIX HAOJIIOJCHUI, OIBITOB,
WCCJICIOBAaHHUH U OIICHKHU JIOCTOBEPHOCTHU MOJyYEHHBIX PE3YyJIbTaTOB;

e BJIaJICHHE MMOHSTHHHBIM arnmnapaTrom €CTECTBEHHBIX HayK,
MO3BOJISIFOIIMM  [TO3HABaTh MHpP, Y4YacTBOBAaTh B JUCKYCCHAX IIO
€CTECTBCHHO-HAYIHBIM BOIIpOCaM, HCIIOJIB30BaTh pa3nyYHbIC
WCTOYHUKH HMH(POPMAIMK IS TOATOTOBKHM COOCTBEHHBIX paloT,
KPUTUYECKH OTHOCUTHCS K coobmeHusm CMU, comepxaiuM HaAyIHYIO
nH(pOpMaIHnIo;

e c(hOpMHUPOBAHHOCTh YMEHHUI MOHMUMATh 3HAYUMOCTH ECTECTBEHHO-
HAy4yHOTO 3HAHUS JJs KaXKIOTO 4YeJIOBEKa HE3aBUCUMO OT €ro
npoecCHOHAIBHON  JEATCIIBHOCTH, pa3inyaTh (AKTBl M OICHKH,
CpPaBHHBATh OIICHOYHBIC BBIBOJBI, BUICTh HMX CBSI3b C KPUTCPHUSIMH
OIICHOK U CBSI3b KPUTEPHEB C ONPECICHHON CHCTEMOM IIEHHOCTEH.

1.4. IlepeyeHb IUIAHMPYEMBIX pPe3yJabTATOB O0Y4YEeHHUs] IO AUCHUILIMHE (MepevYeHb
(opMupyemMbIX KOMIIETEHIN)
He npenycmoTpensl

2 CTPYKTYPA U COJAEP)KAHUE YYEFHON JUCITATLTAHBI

2.1. O0beM yueOHOI JMCHMILJIMHBI M BHABI Y4e0HOIl padoThl

Bun yuebnoit paboTbl Beero Cemectpet
4acoB 1 2

YueOHas Harpy3ka (Bcero) 78 48 30

AyIuTOpHBIE 3aHATHS (BCET0) 78 48 30

B Tom uncie:

3aHSATHUSA JEKIIMOHHOTO THUTIA 46 32 14

PAKTUYECKHE 3aHITHS (IPAKTUKYMBI) 32 16 16

CamocrosiTesibHas padora (Bcero) - - -

B TOM YHCIIE:

Pechepam - - -

Camocmosmenvras eneayOumopHas paboma 6 suoe

OOMAUHUX NPAKMUYLECKUX 3A0AHULL, UHOUBUOYATbHBIX

3A0aHUl, CAMOCMOAMENbHO20 N00OOPA U U3YUeHUs] ) ) )

O0ONONIHUMENbHO20 MEeOPemUYecKo20 Mamepuand

KoncyabTanumn - - -

[TpomexyTouHas aTTecTanus (IK3aMeH/3auet/qud3aqer) KOHTP. muo.

pabota 3a4er
OO0mmast TpyA0eMKOCTh 78 48 30




2.2. CTpyKTYypa IMCHHUILIHHBI:

KoanuectBo ayanrto

PHBIX YaCcOB

HanmeHnoBaHue pa3jaesioB U TeM
Bcero

TeopeTnueckoe
o0yueHue

IIpakTnyeckue
3aHATHS

PU3NKA

Bseneunue

Mexanuka

OCHOBBI MOJICKYJISIPHOW (PU3UKHU U
TEPMOJAUHAMUKU

OCHOBEI SJICKTPOJUHAMUKN

Koiiebanus u BoHbBI

RIN NN

DJIEMEHTHI KBAaHTOBOW (DU3UKH

NINAOO O [N

Bcenennas u ee 3Bomonus

NINW A b (O

XUMUA

-

BBenenue

[EEN

O6H_[aﬂ N HCOPraHHU4YCCKasd XUMHUsI. OCHOBHBIE
IIOHATHA U 3aKOHBI XUMUU

[lepunonnueckuii 3akoH u [lepuonnueckas
crucTemMa XMMU4YecKux annemeHToB /1. U. 2
MenneneeBa

CrtpoeHnue BemecTna

Bopa. Pacteopsl

XUMUYECKUE PEAKIIUU

Knaccudukanus HEOpraHM4eCKuX COeAUHEHUN U
HUX CBOMCTBA

MeTtanisl 1 HeMeTaJlJIbl

NN PR

IIpome:xxyTounasi arrecranusi B popme
KOHTPOJIbHOH PadoThI

Bcero 3a | cemecTp

32

Opranunyeckas xuMuss OCHOBHBIE TIOHATHS
OpPraHWYECKON XMMHUH U TEOPHUS CTPOCHHUS 2
OpraHUYECKUX COCIMHEHUN

yFHeBOILOPOI[I)I " UX MPUPOJHBIC HICTOUYHHUKHN

Kucnopoacoaepxariyie opraHu4eckue
COeTUHEHUS

A30Tc0z[ep>1<aume OpTaHU4YCCKUC COCANHCHUA

XWMHS U OpraHU3M YeJI0BEKa

NN BB

XuMmus B ObITY

RPN NN

RN NN

BNOJIOI'Us

buonorus- coOBOKYyHOCTh HayK O JKUBOM MPUPOJE.
MeTo/1bl HAyYHOTO MTO3HAHUS B OMOJIOTUU

Knetka

Opranuszm

Bun

DKOCUCTEMBI

RIRRR -

IIpome:xxyTounas arrecrauust B popme
Au(ppepeHHPOBAHHOIO 3a4eTa

N (INDNNIN DN

N (R R PR -

Bcero 3a Il cemectp
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Bcero no pucuumjinze
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2.3. TemaTnueckuii IVIaH U co/iep:KaHNe yueOHOH qucuniuiniabl «EcTecTBo3HaHHE)

HanmeHoBaHue Coaepsxanue yueOHOro MaTepuaa O0bem YpoBennb
pa3aesioB M TeM NPaKTHYeCKUEe 3aAHATHUS U 4acoB OCBOCHUA
CaMOCTOSITe/IbHAsI padoTa 00y4auerocs
1 2 3 4
OU3UKA
BBenenue ®duzuka — (yHIaMeHTalIbHasi HayKa O 1 1
MIPUPOJIE.
1. Mexanuka Conep:kanue y4eOHOIro MaTepuaa
Jlexnun 5} 1
Kunemaruka. Jlunamuka. 3aKOHbI COXpAaHEHUS
IIpakTHYeckne 3aHATHA: 2 2
BrinosiHenue 3aganuil U penieHue 3agaud
2. OcHOBBI Conep:kanue y4eOHOIro MaTepuaa
MoJIeKyasipHoil | Jlekuuu 4 1
uzukn u MonekynsipHas ¢pusuka. MneanbHblit ras.
TepMmoanHamuku | TepmoauHamuka
IIpakTH4yeckue 3aHATUSA 5 5
BrinosiHeHne 3a1aHui ¥ penieHue 3aaau
3. OcHOBBI Coaep:xanue yueOHOro MaTepuaJia
3JieKTpoauHaMu | Jlekuuu 4 1
KH DIEeKTpOCTaTUKA. DIIEKTPOCTATUYECKOE TIOJIE.
[ToctrossHHBIN TOK. MarHuTHOE 1oJje
IlpakTH4yeckue 3aHATUSA 5 5
BrinosiHeHnE 3a1aHUi 1 penieHre 3a1a4y
4. Konebanuss u | Coaep:xanue y4eOHOro MaTepuaJia
BOJIHBI Jlekuuu 3 1
MexaHnyeckue U 3J€KTPOMarHUTHbBIE
KoJieOaHusi U BOJIHBL. CBETOBBIC BOJHBI
IIpakTHYecKkue 3aHATHA
N3ydenue konebaHuit MaTeMaTUYECKOTO 1 2
MasiTHUKA. M3ydeHnue uatepdepeHuu u
TUQPAKIIK CBETA.
5. DJIeMeHThI Coaeprxanue yueOHOro MaTepuasa
KBAHTOBOM Jlexknuu 5 1
puznkn KBanTOBBIE CBOIiCTBa cBeTa. PU3HKA ATOMHOTO
siIpa ¥ DJIEMEHTAPHBIX YaCTHII.
6. Bcetennasi m | Coep:kaHue yueOHOro MaTepuasa
ee 3BOJTIOI U Jlexnun 2 1
CrpoeHnue u pazsurue Beenennoi
XUMUS
7. BBenenue Conep:kanue y4e0OHOIro MaTepuaa
Jlekuunu
XUMHYECKOe cofiep)KaHue yaeOHOU
TUCHUIITUHBI «ECcTeCTBO3HaHME» TTPU 1 1

ocsoennu criennuansHOcTeN CITIO conmansHO-
SKOHOMHYECKOTO ¥ TYMaHUTAPHOTO IpoduiIeit
poheCCUOHATHHOTO 00pPa30BaAHUS.
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O01masi M HeOpraHn4yecKasi XuMus

9. O0was u Coaeprxanue yueOHOro MaTepuaa
Heoprannveckasi | Jlekuuu
XHUMHUH. [Ipenmer xumuu. BemectBo. Atom. Monekyia.
OcHoBHbIE IIpocTble 1 ClI0KHBIE BEIIECTBA.
NOHSATHSA U
3aKOHBI XHMHHU
10. Coaeprxanue yueOHOro MaTepuasa
Hepuoauveckuii | Jlekuun
3aKOH U Crpoenue atoMa. Ilepuonnueckuii 3akoH 1
Ilepuonnueckas | Ilepuoanueckas cuctemMa XUMUYECKUX
cucremMa anemenToB /.M. Menjeneena.
XHMHYECKHX IIpakTnyeckue 3aHATHSA
3jemeHTOB /I. . | BeinonHenue 3a/1anuii U pelieHue 3agad
MenneaeeBa
11. Crpoenne | CoaepkaHue y4eOHOI0 MaTepuaa
BellecTBa Jlekuuu
1. Tunel cBA3€i: KOBaJIEeHTHAs!, HOHHA,
MeTaJJTN4YecKasi, BOJOPOIHAS.
IIpakTnyeckue (1a6opaTopHbIe) 3aHATHS
Cxembl 00pa30BaHUs BEIIECTB C Pa3INYHBIM
TUIIOM cBsi3u. OnpesiesieHne BaJIeHTHOCTH U
CTETeHH OKUCJICHHSI aTOMOB BEIIECTB.
12. Bona. Conep:xanue yueOHOro MaTepuaJia
PactBopsI Jleknuu

Bopa B npupoze, 66Ty U Ha IPOU3BOCTBE.
Pu3nyecKue 1 XMMUYECKHE CBOMCTBA BOJBI.
PactBopsl. PacTBOpHMOCTB BeleCTB B BOJIE.

IlpakTH4yeckue 3aHATUSA

CriocoObl BBIpayKEHUSI COCTaBa PACTBOPOB.
IIpuroroBnenue pacTBopa 3aJaHHON
KOHICHTPpAIHH.

13. XumMuueckue

Conep:xaHue y4eOHOro MaTepuaJia

peakunu Jlekuunu
Tunsl XUMHYECKUX peakluil.
IIpakTHYecKkue 3aHATHA
CocrapneHnre ypaBHEHUN OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLIUN.
14. Coaep:xanue yueOHOro MaTepuasia
Kaaccnpukanms | Jleknun
Heopranuueckux | Kiaccugukanusi HeopraHM4eCKUX COeIUHEHUM
cOoelMHEeHHUI U X | ¥ UX cBoMcTBA. ['maponus conen
cBoiicTBA IIpakTnyeckue 3aHATHSA

XHUMHUYECKHE p€aKuuu MCXKIY
HCOPTraHNYCCKUMHU BCUICCTBAMMU. FI/I)IpOJ'II/IS
cojieit Ppa3JIn4YHOTO THUIIA.

15. MeraJLiibl 1
HEMeTAJJIbI

Conep:xkanue y4eOHOIro MaTepuaa
Jlexknuu
O6mwme Gpuznueckre 1 XUMUYECKHE CBOMCTBA

10




METAJIJIOB 1 HEMCTAJIJIOB.

IIpakTHyeckue (JiabopaTopHbie) 3aHATHUSA
CocraBiieHHEe ypaBHEHUH peakliui 110 CXEME.
CocTraBiieHHe CXeM AJIEKTPOIIN3a PacIIaBOB U
pacTBOPOB BEILIECTB.

IIpomeskyTouHnas arrectauus B GopmMe KOHTPOJIbHOH PadoThl

Opramzmecxaﬂ XUMHUA

16. Coaeprxanue yueOHOro MaTepuasa
Opranuveckas | Jlekuuu
XUMHUSL. [Ipeamer opranndeckoit xumuu. Teopust
OcHoOBHBbIE CTPOEHHUSI OPTraHUYECKUX coeMHEHU A. M.
MOHATHUS Bbyrneposa. Knaccudukanus opraHnueckux
OPraHMYecKoil | COCUHEHUN.
XuMHUHU U Teopus | [IpakTuyeckue 3aHATHS
CTPOCHHS Brinonnenue 3a1anuii U penieHue 3aaad
OpraHn4yecKux
coeIHHEeHU
17. Conep:xanue yueOHOro MaTepuaJa
Yraesogopoabl | Jlekuum
U UX npupoanbie | PU3nUYeCKue U XUMUYECKHE CBONCTBA
HCTOYHUKHU MPEACNIbHBIX U HENPEJIEIbHBIX YTIE€BOJOPOIOB.
IIpakTnyeckune 3aHATHSA
CocraBieHrne MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(hopMyII yIIeBOIOPOIOB.
CocraBieHre ypaBHEHUHN peakui 0 CXEMe.
18. Conep:xanue yueOHOro MaTepuasa
Kucaopoaconep | Jekuun
JKalue [IpencraBuTenu KUCIOPOACOAECPKAILIUX
OpraHu4yecKkne | OPraHUYECKUX COCIUHEHUI: CIIUPTHI,
coeIMHEeHUs aJIbJIETU/1bl, KETOHBI, KAPOOHOBBIE KUCIIOTHI U
UX NPOU3BOJIHBIE.
IIpakTnyeckue 3aHATHSA
CocraBieHrne MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(bopMyJ1 KUCTIOPOJICOIEPKALUX OPraHUYECKUX
coequHeHnil. CocTaBlieHNE ypaBHEHUN
pEeaKuii Mo CXeMe.
19. Coaep:xanue y4eOHOro MaTepuasa
A3sorconepxamm | Jlekuumn
e opranuyeckue | A30TCOJEprKalIe OPraHNYECKHE COCIUHEHNS
coeIMHEeHUs aMUHbI, aMUHOKHCIIOTHI, O€JIKHU, HYKJIEHHOBbBIE

KHCJIOTHEI.

IIpakTnyeckue 3aHATHSA

CocraBieHne MOJEKYISIPHBIX U CTPYKTYPHBIX
dhopmyn a30TcoepKaIIIX OPTaHUYECKUX
coequHeHunil. CocTaBlieHUE ypaBHEHUN
pEeaKIuii Mo cXeme.

20. Xumus u
OPra”Hu3m

Conep:xanue yueOHOro MaTepuaJa
Jekuuu
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Y€JI0BCKA

XHWMHYECKHUE DJIEMEHTHI B OpTaHU3ME
yenoBeka. OCHOBHbBIE JKM3HEHHO HEOOXOIUMEBIC
COCTMHEHMS: OCIIKH, YTIICBOIbI, )KUPBI,
BUTAMUHBI.

I[IpakTuyeckue 3aHATHS
BrinosiHeHue 3a1aHuil U penieHue 3agad

21. Xumus B
ObITY

Conep:kanue y4eOHOIro MaTepuaa
Jlekuuu

Bonaa. KauectBo Boabl. Morolyie ¥ YUCTALINE
cpenctra. [IpaBuna 6e3onacHol paboTHI CO
CpelcTBaMU OBITOBON XMMUHU.

IpakTHYeckne 3aHATHS
BrinosiHenue 3a1anuil U penieHue 3agaud

BNOJOI'Us

23. buojgorus-

Conep:kanue y4eOHOIro MaTepuaa

COBOKYNHOCTH | Jlekuum
Hayk o0 :kuBoii | JXKuBast npupo/ia kKak 00bEKT U3yUSHUS
npupose. OHMOJIOTHH
Metoabi IMpakTnyeckue 3aHATHSA
HAYYHOT0 BrimonHenue 3a1aHnii ¥ penicHne 3a1aq
NMO3HAHUS B
OmoJI0run
24. Knerka Coaep:xanue yueOHOro MaTepuaJia

Jlexknun
OCHOBHBbIE MOJIOKEHUS KIETOYHON TEOPHUH.
Ctpoenune kietkn. Bupycsl u 6aktepuodaru

HpaRanecmle 3aHATHUSA

H36J'II-OI[6HI/IG KIJICTOK paCTeHI/Iﬁ H ) KMBOTHBIX
moa MUKPOCKOIIOM Ha 'OTOBBIX
MUKpOIIperaparax U uxX OIMMUCaHue. CpaBHeHI/Ie
CTPOCHUSA KIICTOK paCTeHI/Iﬁ " )KNBOTHBIX.

25. Opranusm

Coaep:xanue y4eOHOro MaTepuasa
Jlexknun

Opranusm — equHoe 1enoe. MHorooOpasue
opranu3mMoB. OOMeH BEIIECTB U IpeBpalleHNe
sHepruu. Pasmuoxenue. UuanBuyansHoe
pasButue (oHTOreHe3). HacmeactBeHHOCTD U
M3MEHYHBOCTb

IMpakTuyeckue 3aHATHSA

Pemmennie sneMeHTapHBIX T€HETHUECKUX 3a7au.
AHann3 1 OlleHKa DTUYECKUX ACIIEKTOB
pa3BUTHS HEKOTOPBIX HCCIEIOBaHUHN B
OHMOTEXHOJIOTHH.

26. Bun

Conep:xanue yueOHOro MaTepuaJa
Jekuuu

DBOJIIOLIMOHHAS TEOPUS U €€ POJIb B
(hopMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
Hay4YHOU KapTUHBI Mupa. Buz, ero kpurepuu.
Pe3ynbTaThl 3BOIOIIMT
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IIpakTuyeckue 3aHATHSA
Omnucanue ocobell Buaa Mo

MOP(OJIOTHYECKOMY KPUTEPHIO. AHAIIN3 U 1 2
OLIEHKA Pa3JIMYHBIX TUTIOTE3 POUCXOKIACHUS
KHU3HH.
27. Ixocucremsl | Coaep:xxanue y1eOHOro MmarepuaJia
Jlexknun
1 1 1

[Ipenmer u 3agaum 3xonoruu. buocdepa —
ri00aabHask SKOCHCTEMA.

HpaRTn'{ecmle 3aHATHUHSA
CocraBiieHne cxem nepe€aadn BEECCTB U

. 1 2
sHepruu (Lernen MUTaHus).
Penienne 5K0N0rM4ecKux 3amau.
IIpome:xxyTouyHas arrecranus B ¢popMe 1u(ppepeHIHPOBAHHOIO
3a4yera 2 3
BCEI'O 78

s xapakmepucmuku ypoHs 0C80€HUs Y4eOH020 MAMepUala UCHOIb3YIOMCs cledyloujue
0003HAYeHUsL:

1. — o3naxkomumenvHblil (V3HABAHUE paHee U3YUEHHBIX 00bEKMO8, CEOUCMS),

2. — penpoOyKmugHblil (8blNOIHEHUe 0esIMeIbHOCMU N0 00PAa3yy, UHCMPYKYUU UAU NOO
PYKOBOOCMBOM) 3. — NPOOYKMUBHBLU (NIAHUPOBAHUE U CAMOCMOSAMENbHOE 8bINOJIHEHUE
OdesimenbHOCmU, peulerie nPooIeMHbIX 3a0ay)
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2.4. Conep:xaHue pa3/iesioB M CHUIITHHBI
2.4.1. 3ansTHA JIEKIIMOHHOT0 THIIA

Ne
pa3
en

a

HaunmenoBanue
pa3aesoB U TEM

ConeprxkaHue pasjaena

®dopma
TEKYILEro
KOHTPOJISI

1

2

3

4

1 cemecmp

PU3UKA

Bsenenue

®dwuszuka — GyHIaMEHTAIbHAS HAayKa O TIPUPO/IE.
EcrecTBeHHO-HayuHBI METOJI IO3HAHUS, €TO
BO3MOXHOCTH U I'PaHUIbI IPUMCHUMOCTHU.

EnnHCTBO 3aKOHOB IPUPOJIBI M COCTaBa BELIECTBA BO
Bcenennoii. OTKpbITUS B PU3UKE — OCHOBA MpoOrpecca B
TEXHUKE U TEXHOJIOTUU TPOU3BOJICTBA.

Mexanuka

Kunemaruka. Mexanuueckoe npmkenue. Cucrema
orcyera. Tpaekropus nsuxenus. [Iyrs. [lepemerenne.
PaBHOMepHOE npsiMosnHelHOe BUXkeHUE. CKOPOCTb.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS. 3aKOH
cioxeHus ckopocteit. CpeiHsisi CKOPOCThb MPHU
HEPaBHOMEPHOM JBUKEHUU. MTHOBEHHAsi CKOPOCTb.
PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKECHUE.
Yckopenue. CBOOOAHOE TTAJICHUE TE.

Jnnamuka. Macca u cuna. Banmoneictaue Teil.
3akoHbl JuHaAMUKHU. CUJIbl B IpUpOjie. 3aKOH
BCEMUPHOTO TSATOTCHHUS.

3aKoHBI COXpaHEeHUs B MexaHuke. IMiynbce Tena. 3aKkoH
COXpaHEHHUs UMITYJIbCA. PEaKTUBHOE ABUKECHHE.
Mexanunyeckas padora. MomHocTh. MexaHudeckas
sHeprus. Kunernueckas sneprus. Kunernueckas
sHeprus u pabora. [loTeHIMaNbHAs YHEPTHS B
IrPaBUTALIMOHHOM M0JIe. 3aKOH COXPaHEHUs TOJTHOU
MEXaHUYECKOW dHEPTUH.

Jlemoncmpayuu

OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUSI. Bu bl
MEXaHUYECKOT0 IBUXKEHHUS. THEepTHOCTH Tel.
3aBUCHUMOCTD YCKOPEHHMS TeJla OT €r0 MacChl U CUJIBI,
JIEUCTBYIOIIEH Ha Tesno. PaBeHCTBO 1
IIPOTUBOIIOJI0KHOCTh HAIIPABJICHUS CUJI JIEUCTBUS U
IIPOTUBOJICHCTBHS.

HesecomocTs. PeakTBHOE NBUKEHUE, MOJENB PAKETHI.
W3menenune sHepruu 1pu COBEpIIEHUN PaOOTHI.

OcHOBBI
MOJIEKYJIIPHOM
bu3uku u
TEPMOJUHAMUKHU

MonekynspHas puzuka. ATOMHCTUYECKAS TEOPHS
cTpoeHus BemecTBa. Habmo1eHus U OTIBITHI,
MOATBEPKIAIOIINE ATOMHO-MOJIEKYIISIPHOE CTPOCHHE
BelecTBa. Maccel U pa3Mepbl MoJieKyil. TernoBoe
JIBJKEHHE YaCTHI BelleCcTBAa. BpoyHOBCKOE IBUIKEHHE.
WneansHelii ra3. TemrepaTypa Kak Mepa cpeHen
KMHETHUYECKOM SHEprUM YacTull. Y paBHEHUE COCTOSIHUS
uJeanbHOro raza. Mogaens xuakoctu. [loBepxHocTHOE
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HaTsDKeHHE U cMaunBaHue. Kpucramiueckue u
amMop(QHbIE BELIECTBA.

Tepmonunamuka. Buytpennss sueprus. Pabora u
TEIIO0TIa4ya KaK CriocOObl M3MEHEHUSI BHYTPEHHEH
sHepruu. [lepBblii 3aKOH TepMOIUHAMUKU. TeroBbIe
MAalIuHbl U UX TPUMEHEHUE.

Jlemoncmpayuu

JBuxenne OpoyHOBckuX yactuil. Juddysus.
SIBeHMS TOBEPXHOCTHOTO HATSDKEHUS U CMAYUBaHMUS.
Kpucramnsl, amopdHbie BemecTna,
KUAKOKpUCTAJUINYeCKue Tena. MsMeHeHne BHyTpeHHEe!
SHEPTUH TEJl MPU COBEPIIICHUH PAOOTHI.

OCHOBBI
AJIEKTPOIMHAMU
KA

DekTpocTaTruka. BzaumoelicTBre 3apsiKEHHbBIX TE.
DIIeKTpUUECKUi 3apsij. 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsaa. 3akoH Kynona.
DIIEKTPOCTATUYECKOE MOJIE, €r0 OCHOBHbIE
XapaKTEPUCTUKHU U CBA3b MEXKAY HUMH.

[TocrosiHHbIN TOK. [TOCTOSSHHBIN 3TIEKTPUYECKUN TOK.
Cuiia Toka, HalpsiKEHUE, JEKTPUIECKOe
conpotusiieHue. 3akoH Oma Ju1sl yuacTka
AIEKTPUYECKOM LIeTH.

MaruutHoe noJjie. MarHuTHOE 1MOJIE U €r0 OCHOBHBIE
XapaKTEepUCTUKU. JlefiCTBUE MarHUTHOTO MOJIS Ha
IIPOBOJHMK C TOKOM. 3aKOH AMIiepa.
DnekTpoaBUrarelib. SIBJIeHNE 3JEKTPOMAarHUTHOM
WHIYKIUU.

Jlemoncmpayuu

OnekTpuzanus Ten. BzaumoaeicTBre 3apsyKeHHbBIX TEll.
HarpeBanue npoBOJJHUKOB ¢ TOKOM. ONBIT DpcTeaa.
B3anmoneiicTBre NpoBOJIHUKOB C TOKOM. JleiicTBHE
MarHUTHOTO TOJISl Ha MMPOBOJHHK C TOKOM. PaboTa
ANEKTPOJABUIATEIIS. SIBIICHUE AIEKTPOMAarHUTHOU

HWHIAYKIWH.

Konebanus u
BOJIHBI

Mexanudeckue konaebanust U BoiHbl. CBOOOIHBIE
konebanus. [lepuon, yactora u aMIIuTyna KoneOaHUH.
[Mapmonnueckue konedanus. MexaHn4eckue BOJHBI U UX
BU/JIbl. 3BYKOBBI€ BOJIHBI. Y JIbTPa3BYKOBHIE BOJIHBI.
VYapTpa3ByK U €ro UCTOJIB30BaHUE B MEAUITMHE U
TEXHUKE.

DeKTpOMarHuTHbIE KoJie0aHus U BOJIHBL. CBOOOIHBIE
AIIEKTpOMarHuTHbIE KoeOanus. KonebarenpHbIi
KOHTYp. DJIEKTPOMarHuTHOE MoJjie. JIEKTPOMArHUTHbIC
BOJHBL. CKOPOCTh 371€KTPOMATHUTHBIX BOJIH.

CBeTroBbI€ BOJIHBI. PazBUTHE MTPEACTABICHUI O MPUPOJIE
cBeTa. 3aKOHBI OTPAKEHUS U TIPEJIOMIICHUS CBETA.
JInn3el. @OpMyIIa TOHKOW JTUH3HI.

Jlemoncmpayuu

Konebanust MaTeMaTHYECKOTO U MIPY>KUHHOTO
MasITHUKOB.

Pabota snekrporeneparopa. M3nydenue u npuem
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ANIEKTPOMArHUTHBIX BOJIH. Pagnocss3e. Paznoxenue
Oenoro ceera B criekTp. uTepdepenus u qudpaxius
CBeTa.

Otpaxkenue u npenomiieHue ceera. OnTudecKkue
IPpUOOPHI.

DJIEMEHTHI
KBaHTOBOU
buzuKu

KBanrtoBbie cBoiicTBa cBeTa. KBaHTOBAs rumnoresa
[Tnanka. @oTosnekTpuyeckuii 3O PexT.

®usuka atoma. Mogenu ctpoenus aroma. OnbIT
Pezepdopna.

®du3uKa aTOMHOTO S1pa ¥ 3JIEMEHTAPHBIX YaCTULL.
CocraB U CTpOEHHE ATOMHOTO sA7ipa. PaaroakTUBHOCTD.
PannoakTuBHBIE U3ITy4EHU U UX BO3JAEHCTBUE HA
JKUBBIE OPraHU3MBI.

Jlemoncmpayuu

dororpdexr. Dorornement. U3mydeHue azepa.
JInnenyaTele CIIEKTPHI PA3JIMYHBIX BELIECTB.
CueT4yMK MOHU3HPYIOIUX U3JIYYECHHH.

Y, T,P

Bcenennas u ee
3BOJIIOLIUA

Ctpoenue u pazputue Beenennoii. Moaens
pacuupsronierics BeenenHoil.

[Tpoucxoxaenue ConHeuHoi cuctembl. CoBpeMEHHAs
dbuznyeckas KapTHHA MUpA.

V,T,P

XUMUA

Bsenenne

XuMHyecKkast KapTHHA MUpa Kak COCTaBHas 4acTb
€CTECTBEHHO-HAy4YHO! KapTUHbI Mupa. Poibs xumuu B
YKU3HU COBPEMEHHOI'0 O0ILECTBA.

IIpuMeHeHne NOCTUKEHUI COBPEMEHHON XMMUU B
ryMaHUTapHOH cepe AedaTenbHOCTH 00IIecTBa.
XUMHYECKOE COIEP)KaHNEe YICOHOU TUCITUTIITUHBI
«EcTrecTBO3HaHUE)» IPU OCBOCHUH CIIELIUAIIBHOCTEN
CIIO conuaibHO-3KOHOMHYECKOI'0 ¥ TYMaHUTAPHOTO
npoduieit npodeccruoHaIbHOro 00pa3oBaHusl.

v, T

Oo61as u
HEOpraHuyecKas
XHAMMSL.
OCHOBHBIE
TIOHSTHS U
3aKOHBI XUMHU

[Tpenmer xumuu. BemecrBo. AtoM. Mosekyina.
XUMHUYECKUH 3JIEMEHT U (DOPMBI €r0 CYIIECTBOBAHHUS.
IIpocThle U CIIOXKHBIE BEIIECTBA.

OTpakeHne XUMUYECKUX CIOKETOB B IPOU3BEICHUIX
XyJ10KECTBEHHOM JINTEPATypPhl U UCKYCCTBA.
Llemoncmpayuu

Habop mozeneit atoMoB 1 Mosekyn. M3mepenue
BeniecTBa. OCHOBHBIE 3aKOHBI XUMUHU. Macca aTOMOB U
MOJIEKYI.

OTHOCHTEIBHBIE aTOMHAS M MOJIEKYJIIPHAs. MACCBHI.
KomnuectBo BemectBa. [TocTostHHas ABoraapo.
MosnsipHas macca. 3akoH ABorazipo. MoisipHbIil 00beM
ra3os.

KonnuecTBeHHbIE N3MEHEHUS B XMMHMH KaK YaCTHBIN

CIIy4dail 3aKOHOB Tepexoaa KOJTUYECTBEHHBIX H3MEHEHUI

B KaduecTBeHHbIE. M. B. JIOMOHOCOB — «I1€pBBIi
PYCCKUI YHUBEPCUTET.
MrocTpany 3aK0Ha COXPAaHEHMsI MacChl BEIIECTBA.
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10 | Mepuommueckuii | OtkpoiTHe [lepuoanueckoro 3akona. [lepuonnueckas vV, T
3aKOH U cucteMa xuMudeckux sneMeHToB /. 1. Menaeneena.
ITepuonuueckas | 3nadyenue [lepuoauueckoro 3akoHa u [lepuoanyueckoit
cucrema cUCTEMBI XUMUUeCcKkuX 3yieMeHToB [[. . MeHeneera
XUMHUYECKHUX JUISL pa3BUTHSI HAYKH U TIOHUMAHHS XUMHYECKOU
31EMEHTOB /. KapTUHBI MUPA.

N. MenpneneeBa | JI. 1. MenneneeB 06 00pa3oBaHUU U TOCYIapCTBEHHOM
TTOJIUTHKE.
Ilemoncmpayus
Paznuunbie hopmel [Tepuoandeckoil CHCTEMBI
xumuueckux anemenToB .M. Menneneena.

11 | Crpoenue KoBasieHTHas cBs3b: HENOJsIpHas U nosisipHasd. MlonHas vV, T
BEIIIECTBA cBs13b. KaTroHbI 1 aHMOHBI. MeTalmndeckas CBs3b.

Bonopoanas cBs3b.
Jlemoncmpayus
OO0pa3ipl BEIIECTB U MAaTEPUAIIOB C PA3IMYHBIMU TUTIAMU
XUMHUYECKOHN CBS3H.

12 | Boxa. PactBopsl | Bona B mpupose, ObITy, TEXHUKE M Ha TIPOU3BO/ICTBE. vV, T
duznyecKkre 1 XMMUYECKHE CBOMCTBA BOJIBI.
OrnpecHenure BObl. ATperaTHbIE COCTOSHUS BOJIbI U €€
MEePEXO0/Ibl U3 OJJHOTO arperaTHOro COCTOSIHUS B IPYTOE.

13 | Xumuueckue Jlemoncmpayuu vV, T

pcaknuun du3znuecKre CBOMCTBA BOJIBI: TOBEPXHOCTHOE
HAaTsDKEHUE, CMAaYyMBaHUE. XUMHUUECKHE PEaKIUu.
[ToHsiTHE O XUMHYECKOU peakuu. THUITBI XUMHYECKUX
peakmmii. CKOpOCTh peakuuu U (haKTOPBI, OT KOTOPBIX
OHa 3aBHCHT.
XHUMHYECKUE PEAKIIUH C BbIICIICHUEM TEIIJIOTHI.

14 | Knaccudukanus | Knaccudukamus HeopraHUIeCKUX COSTMHEHUN U UX v, T
HEOpraHu4yecku | cBoMcTBa. OKCUABI, KUCIOThI, OCHOBaHUS, COJIH.

x coenunennit u | [lonsarue o runponuse coneit. Cpeaa BOIHBIX pacTBOPOB
MX CBOMCTBA COJICH: KUCasi, HeUTpabHas, niesouHas. BogopoaHsii

15 | Mertamisl u nokasarenb pH pactsopa. vV, T

HEMETaJUTbI Mertamibl. O6mue Gpuznyeckue U XUMUIECKUE CBOMCTBA

METaJIOB.
Hewmerannsl. O01as xapakTepuCcTUKa II1aBHBIX
MOJArPYII HEMETAJNIOB HAa IPUMEPE T'aJIOTEHOB.
Baxnelimuye coeMHEHUs METAIVIOB K HEMETAJIJIOB B
IIPUPOJIE U XO3HCTBEHHOM NEATEIBHOCTH YEI0BEKa.
MerTasibl ¥ CIJIaBbl Kak XYyJ0KECTBEHHBIA MaTepHall.
CoennHeHNs METaJUIOB KaK COCTaBHAsI YaCTh CPEACTB
n300pazuTenbHOro uckyccTsa. Hemeramisl u nux
COEJIMHEHUS KaK COCTaBHAsl YacTh CPECTB
M300pa3uTEIHLHOTO UCKYCCTBA.

Jlemoncmpayuu

B3aumopeiicTBie MeTanioB ¢ HeMeTaulaMu (IIMHKA C
Cepoii, alFOMUHUS ¢ HOJIOM), pacTBOPaMH KUCIIOT U
nieso4ei.

['openue MertamioB (1IMHKa, Kejae3a, MarHus) B
KHCIIOpOJIE.
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B3anmoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCJOT C Me/IbI0. BOCCTaHOBHUTENBHBIE CBOMCTBA
METaJlJIOB.

2 cemecmp
XUMUSA

16 | Opranudeckas OCHOBHBIE TIOJIOKEHUSI TEOPUU CTpOoeHUs oprannueckux | Y, T
XHUMUS coeMHeHUH. MHOroo0Opa3rue opraHnYecKux
OcHOBHbIE coequHeHui. [lonsTre n3oMeprn. YTrieBo10pOIbl.

MTOHSTHS [IpenenvHble U HENPEAEIbHBIE YIIIEBOAOPObI. Peakius
OpraHUYeCcKOn nosmmmepusanuu. IIpupoansie HCTOUHUKN

XHUMHH U TEOPUS | YIIE€BOIOPOAOB. YTIEBOAOPOAbl KAK OCHOBA

CTpOEHUS MEKTYHapOAHOTO COTPYIHUYECTBA U BaXKHEUILINN
OpraHUYEeCKUX HUCTOYHHK (hopMupoBanus Oromkera PD.

COCJIMHEHU I Kucnopoxacoaep:xaiye opraHu4eCKre BEIIECTBA.

17 | Yraeromopoasl | IIpencraBurenu KMCIOpOACOAECPKAILNX OPTaHUYECKUX vV, T
U UX COEMHEHUI: METHJIOBBIA U 3TUJIOBBIM CIIUPTHI,

MIPUPOIHBIE [NIMLEPUH, YKCYCHAs KUCI0Ta. KUpbI KaK CII0XKHbIE
HUCTOYHUKHU 3upEL.

18 | Kucnopozaconep | AJKOIOIU3M U €ro OTPaKEHUE B IIPOU3BEICHUAX vV, T
JKalue XyJI0KECTBEHHOM JIUTEPATYPhl U N300pa3UTEIHHOTO
OpraHUYeCcKHue HCKYCCTBa.

COCJIMHCHUS YraeBobl: TIIHOK03a, KpaxMall, LEJIIHJI03a.

19 | Asorcozmepxamy | A30TCOAEPIKAIINE OPIraHUIECKUE COCTUHEHUS. AMUHBL, |V, T
ue AMUHOKHUCJIOTHI, 0enku. CTpoeHue u Ouojorndeckas
OpraHUYecKHe (byHKLHS OETIKOB.

COEIMHEHUS JemoHcTpanun
[Tonyyenue 3THIIEHA U €r0 B3aUMOJEHCTBUE C
pacTBOPOM IepMaHraHaTa Kajus, OpOMHOMN BOJOM.
KauecTBennas peakius Ha riauuepud. L[BeTHbie peakiuu
OCITKOB.
[Tnmactmacce! u BostiokHa. [ToHsiTHE O TIIacTMaccax u
XUMUYECKHUX BOJIOKHAX. HaTtypanbHble, CHHTETHYECKUE U
MCKYCCTBEHHbIE BOJIOKHA. [[pMeHeHne noiumepoB B
MIPUKJIATHOM M KJIACCHYECKOM M300pa3UTEeIIbHOM
HCKYCCTBE.
Paznuynbie BUBI TIJ1aCTMACC U BOJIOKOH.

20 | Xumus u XUMUs U OpraHu3M yenoBeka. XuMuueckue aneMeHTel B | Y, T, P
OpraHu3M opranu3me denoBeka. OpraHn4ecKkrue u HEeOpraHUuIeCKre
YyesjoBeKa BemecTBa. OCHOBHBIE )KM3HEHHO HEOOXOIMMbIC

21 | Xumus B ObITY COCTMHEHUS: OCJIKH, YTIICBO/IbI, JKUPbI, BATAMHUHBI. V. T,P

VYTr1eBoibl — IJIaBHBIA UCTOYHHMK PHEPTUU OpraHu3Ma.
Pouns xupoB B opranusme. X0JECTEPUH U €T0 pOJib B
310pOBbE UeI0BeKa. MUHepaibHbIE BEIIECTBA B
MPOJIYKTaX MUTAHUS, TUIIEBBIC TOOABKH.
COanancupoBaHHOE TTUTAHUE.

Bona. KagecTBo Bosibl. Motomine v 4ucTsIme CpeacTna.
[TpaBuia 6e30macHoOil paboOThI CO CpeACTBAMH OBITOBOMA
XUMUHU. POJTh XUMUUECKHUX JIEMEHTOB B )KU3HU
pactenuii. Y no0penus. XUMHUECKHUE CPEJICTBA
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3alIUThl PACTCHUN.

BHOJIOI'UA

22

buosnorns-
COBOKYITHOCTb
HayK O KUBOM
pUpPOJIE.
MeTtonabl
Hay4HOI'O
MO3HAHUA B
OuoJIorun

JKupas npuposaa kak 00beKT U3y4eHHs] OMOJIOTUH.
MeTo/1p1 MCCIIeIOBaHMS )KUBOM MPUPOJIBI B OMOJIOTHH.
Omnpenenenue xKU3HU (C MPUBJICUECHUEM MaTepHalia u3
paszienoB GU3NKU

U XUMUH). YPOBHH OpraHU3aIlUuH KU3HH.
Jlemoncmpayuu

YPOBHU OpraHu3alNH KU3HU.

MeTo/1bl TO3HAHUS KUBOW MPUPOJBI.

23

Knerka

HcTopus nzyuenus kieTku. OCHOBHBIE MOTOXKEHUS
KJIETO4HOM Teopun. KieTka — cTpyKkTypHO-
(dbyHKIHMOHATBHAS (JIEMEHTApHAsI) €IUHULIA KU3HH.
Crpoenue kinetku. [IpokaproThl 1 5yKapHOTHl —
HU3IIUE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
Knerounoe snpo.

OyHKIMA spa: XpaHEHNE, BOCIIPOU3BEICHUE U
nepeaavya HaclIeICTBEHHOW nH(OpMAaLIUY, PETYISIUs
XUMHYECKON aKTUBHOCTH KIETKH. CTpyKTypa u
(GYHKIIMM XPOMOCOM. AyTOCOMBI U MTOJIOBBIE
XpOMOCOMBI. bruonornueckoe 3Ha4eHNE XUMUIECKUX
sneMeHToB. Heopranuieckue BelecTBa B COCTaBe
KJIeTKH. PO BOJIBI Kak pacTBOPUTENSI 1 OCHOBHOTO
KOMITOHEHTa BHYTPEHHEH cpefibl OpraHu3MOB. Y TIIEBOIbI
U unuael B kietke. CTpykTypa u OMOiI0rudeckue
byskun 0enkoB. CTpoeHHe HYKJIEOTHIO0B U CTPYKTypa
nosmmaykieoTuaHbx neneid JJHK u PHK, ATO.
Bupyce! u 6akrepuodaru. Hexierounoe crpoenue,
YKU3HEHHBIH ITUKJ U €T0 3aBHCUMOCTB OT KJIETOUYHBIX
dbopM xu3HU. Bupycsl — Bo30yauTenu HHGEKIIHMOHHBIX
3a0oneBaHuii; MoHsATHE 00 OHKOBHpYycax. Bupyc
umMmyHoedunura yenoseka (B1Y). [Ipodunaxtuxa
BUY-nndpexmum.

Llemoncmpayuu

Ctpoenue monekynsl 6enka. Ctpoenue monekyinsl JTHK.
Crpoenue kineTku. CTpoeHHe KIETOK IPOKapruoT U
sykapuoT. CTpoeHHe BUpyca.

vV, T,P

24

Opranuszm

Opranusm — eauHoe 1enoe. MHoroo6pasue
OpPTraHU3MOB.

OOMeH BeIeCTBOM M SHEPrHel ¢ OKpyXkaroleil cpenoi
KaK HE00X0/1MMO€ YCIIOBUE CYIIIECTBOBAHMSI )KUBbIX
CHCTEM.

CriocoOHOCTB K CaMOBOCIIPOU3BEICHUIO — OJIHA U3
OCHOBHBIX 0COOEHHOCTEH KUBBIX OpraHu3MoB. Jlenenue
KJIETKH — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKECHHS
opranusmoB. becnonoe pasmuoxenue. [lonosoit
IpoIECC U N0JIOBOE pa3MHOKeHHe. OTI0I0TBOPEHHE,
ero ouosnoruyeckoe 3HaueHue. [louarue 06

Y, T,P
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WHIUBHUIYAIbHOM (OHTOTEHE3), SMOPHOHATIEHOM
(sMOpHoOreHes) u MoCTIMOPHUOHATBHOM Pa3BUTHH.
WuauBuayanbHOE pa3BUTHE YEIOBEKA U €r0 BO3MOXKHBIE
Hapymenus. O0mue npeacTaBieHus o
HACJIEICTBEHHOCTU U U3MEHYUBOCTH. [ eHeTHueckas
TEPMUHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTHU
HacsenoBanus. HacienoBanue npu3HakoB y yeloBeKa.
[Tonoeie xpomMocoMbl. CLIEIUIEHHOE C TTOJIOM
HacsenoBanue. HacnenctBennbie 001€3HN YeNOBeKa, UX
NpUYKHBL U TpodunakTuka. CoBpeMeHHbIC
MpeJICTaBJICHUsI O TeHe U reHoMe. [ 'eneTnyeckue
3aKOHOMEpHOCTU M3MeHunBocTH. Knaccudukanus ¢popm
M3MEHYUBOCTH.

Briustnue MytareHoB Ha opraHus3M uenoBeka. [Ipenmer,
3aJlauM ¥ METOJIbI celeKuu. [ eneTnueckue
3aKOHOMepHOCTH cenekuuu. Yuyenue H. M. BaBunosa o
[EHTPax MHOT000pa3us U MPOUCXOXKICHUS KYyJIbTypPHBIX
pacTeHuil. BHOTEXHOJIOTHS, €€ JOCTUKEHNUS,
MIEPCIICKTHBBI PA3BUTHSI.

Jlemoncmpayuu

OOMeH BelecTB U MPEBPAIICHUS YHEPTUU B KIIETKE.
Jenenue knetku (MUTO3, Mei03). CriocoOsl 6ecroiaoro
pasMHOkeHus1. OMI0J0TBOPEHHE Yy PACTCHUNA U
JKUBOTHBIX.

WuauBrayanbHOE pa3BUTHE OPTaHU3MA.
HacnenctBenusie 601e3HU yenoBeka. Biusnue
JIKOTOJIN3Ma, HAPKOMAHUH, KYpEeHUS Ha
HaCJIeICTBEHHOCTh. MyTanuu. MoaudukanuonHas
M3MEHYMBOCTh. LIeHTpBl MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA.
UckyccrBennsiit or6op. MccnenoBanus B obaactu
OMOTEXHOJIOTHH.

25

Bun

DBOJIOLIMOHHAS TEOPUs U €€ poJib B JOPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUpA.
Bun, ero kpurepuu. [lonynsuus Kak CTpyKTypHast
eAMHUIA BUJA U 3BOIOLMHN. CUHTETUYECKAas TEOPHsI
sBosroiuu (CTD). JIBrKyIKre CUibl SBOJIOINH B
coorBercTBuH ¢ CTO.

Pesynbrate! sBomonu. CoxpaHneHrne MHOT000pa3us
BUJIOB KaK OCHOBA YCTOMUMBOrO pa3BUTHsI OMOC(EPHI.
IIpynunHbl BBIMApaHUs BUI0B. bronornyeckuii nporpecc
u Ouosornueckuii perpecc. ['MIOTE3bI MPOMCXOXKACHUS
JKU3HU. Y CII0’)KHEHHUE )KUBBIX OPraHU3MOB Ha 3eMJie B
IIPOLIECCE IBOITIOLUHU. AHTPOIIOT€HE3 U €TI0
3aKOHOMEpHOCTH. Jloka3aTenbcTBa pOACTBa YEIOBEKa C
MJIEKONHUTAIOIMMU >KUBOTHBIMU. DKOJOTHYECKHE
(bakTOpbI AaHTPOIIOT€HE3a: YCIOKHEHHUE MOMYIISIIIMOHHON
CTPYKTYpBbI BU/J1a, U3TOTOBJIIEHUE OPYAUI TPYAA, IEPEXO.
oT

PACTUTENBHOTO K CMEIIAHHOMY TUITY TUTaHUs,

V,T,P
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UCIoNb30BaHue OrHs. [losiBIIeHNE MBICIUTENBHOU
JEATETbHOCTH U YWIEHOPA3ACIbHON PEeUH.
[IpoucxoxaeHne YeT0BEYECKUX pac.

Jlemoncmpayuu

Kpurepuu Buna. [lonynsuus — cTpykTypHast eIMHHUILA
BU/JIa, €AMHUIIA IBOJIIOIUU. J[BIKYIIHE CHIIBI HBOJIIOIIUU.
Bo3HuKHOBEHHE U MHOT000pa3ue MpUCIOCOOICHUN y
Opranu3moB. Penkue u ucuesaromue BUAbl. /IBrKyiue
cuibl anTponoreHesa. [IpoucxoxaeHue yeaoBeka u
YEJI0BEYECKUX pac.

26 | DxocucCTEMBI [Ipeamer u 3agaum SKoy0THH: yueHue o0 skojornyeckux | Y, T, P
dakTopax, yaeHHe 0 COOOIIECTBAX OPTaHU3MOB, YUCHUE
0 buocepe. Ikonmornueckue GakTopbl, 0COOEHHOCTH HX
BO3JICUCTBUS. DKOJIOTUYECKAsI XapaKTEPUCTUKA BU/IA.
[Tonstre 06 sxonoruueckux cucremax. Llenu nutanus,
Tpouueckue ypoBHH. BHOTreoIeHo3 Kak SJKoCUCcTeMa.
buocdepa — rnobdanpHas 3xocucreMa. Yuenue B. U.
Bepnajckoro o 6uocdepe. Poib KUBBIX OPraHU3MOB B
o6uocdepe. buomacca. buonoruueckuii KpyroBopoT (Ha
IpuMepe KpyroBoporta yriepoja). OCHOBHbIE
HaIpaBlIeHUs BO3JCHCTBUS YeoBeKa Ha buocdepy.
Tpanchopmanus eCTECTBEHHBIX 3KOJIOTUICCKIX CUCTEM.
Oco0eHHOCTH arpodKOCHUCTEM (arpoIEHO30B).
Jlemoncmpayuu

Dkosorudeckue (pakTopbl U UX BIUSHUE HA OPTraHU3MBI.
MeXBHIOBBIC OTHOIICHWS: TTAPA3UTH3M, XHIIHUICCTBO,
KOHKYpPEHLIUsA, CUMOHO03. SIpyCHOCTh PACTUTENHHOTO
coobmmectBa. KpyroBopor yriepona B 6uocdepe.
3anoBeJHUKHU U 3aKa3HUKU Poccuu.

[Tpumeuanue: T — TectupoBanue, P — nanucanue pedeparta, ¥ — ycrtHblil omnpoc, KP —
KOHTpPOJIbHAs paboTa
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2.4.2./2.4.3. llpakTnyecKkue 3aHATUSA/ CEMUHAPBI

Ne
pa3
nen

HaunmenoBanue
pa3aesoB U TEM

Coneprxanue paszena

®dopma
TEKYILEro
KOHTPOJISI

2

3

4

1 cemecmp

OU3UKA

Mexanuka

KunemaTtuka. Mexanunueckoe apmxenue. Cucrema
orcuera. Tpaekropus npuxenus. IIyrs. [lepemenienue.
PaBHoMepHOe nipsiMosiiHeiiHoe ABuKeHne. CKOpOCTb.
OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUIKEHUSI. 3aKOH
cioXeHus ckopocteil. CpeHss CKOPOCTh MpU
HEpPaBHOMEPHOM JIBI)KEHUH. MTHOBEHHAsI CKOPOCTb.
PaBHOYCKOpEHHOE NPSAMOIUHENHOE IBUKEHUE.
VYckopenue. CBOOOIHOE MAZICHUE TEN.

Jlnnamuka. Macca u cuia. BzauMoieicTBue Te.
3akoHbl TMHaMUKU. CUJibl B IpUpoie. 3aKOH
BCEMHUPHOT'O TATOTECHMUS.

3aKoHbI COXpaHeHusl B MexaHuke. ViMmyinbc Tena. 3akoH
COXpaHEHHUs UMITYJIbca. PeakTUBHOE IBH>KEHHE.
Mexannueckas pabora. MoiHocts. Mexannueckas
sHeprus. Kunernueckas sueprusi. Kunernueckas
sHeprus u padota. [loTeHmanbHas YHEPTUs B
IPAaBUTAILMOHHOM I10J1€. 3aKOH COXPAHEHUs MOJTHOU
MEXaHUYECKON IHEPTUU.

Jlemoncmpayuu

OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBIKEHUSI. Bub
MEXaHUYECKOTO ABUKEHUsA. IHepTHOCTH Tell.
3aBUCHUMOCTh YCKOPEHHS TeJla OT €r0 MacChl U CUJIBI,
JIEUCTBYIOLIEH Ha Teno. PaBeHCTBO U
MIPOTUBOIIOJIOKHOCT HAIIPaBJICHUS CUJI ICUCTBUS U
MIPOTUBOICHCTBHSI.

HeBecomocTs. PeakTiBHOE IBMKEHUE, MOJIETH PAKETHI.
W3menenune sHepruu 1mpu CoBepIIeHUH pabOTHI.

ITP, KP

OcHoBBI
MOJIEKYJIAPHOMI
buzuku u
TEPMOJAUHAMUKH

MonexynsapHas pusruka. ATOMUCTUYECKAS] TEOPUS
CTpoeHus BemecTBa. HabmoaeHns 1 onbITHI,
MTOATBEPKIAIOIINE aTOMHO-MOJIEKYIISIPHOE CTPOCHHE
BelecTsa. Maccel ¥ pa3mepsl MoJieKyll. TemmioBoe
JIBUJKEHHE YaCTHUIl BEIIECTBA. bpOyHOBCKOE IBMKEHHE.
WneansHelii ra3. TeMiiepaTypa Kak Mepa cpeHen
KMHETUYECKOM SHEPIUH YaCTHUILl. Y DPaBHEHHUE COCTOSIHUSA
uaeanbHoro raza. Mogaens xxunkoctu. [loBepxHocTHOE
HaTsDKEeHHE 1 cMauuBaHue. Kpucramnmyeckue n
amMop(QHbIE BELIECTBA.

Tepmoaunamuka. Buytpennsist sneprus. Pabora u
TEIUIOO0T/Aa4ya KaK CII0COObI U3MEHEHUS BHYTPEHHEH
sHeprud. [IepBblil 3aKOH TepMOTMHAMUKH. TeroBsIe
MAaIllMHbI U UX IPUMEHEHUE.

TP, KP
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Jlemoncmpayuu

JBuxenne OpoyHOBckuX yactuil. Juddyzus.

SIBieHMs TOBEPXHOCTHOTO HATSDKEHUS U CMAuUBaHMUS.
Kpucrannsl, amopdHbie BemecTna,
KUAKOKpUCTaNInYeckue tena. MisMeHeHne BHyTpeHHe!
SHEPTUH TEJl MPU COBEPIIICHUH PAOOTHI.

OCHOBBI
AJIEKTPOIMHAMU
KA

OnekTpocTaTuka. B3anMmoneincTere 3apsyKeHHbIX TEll.
DIIeKTpUUECKUil 3apsijl. 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsiaa. 3akoH Kynona.
DJIEKTPOCTATUYECKOE MOJIE, €0 OCHOBHbBIE
XapaKTEPUCTUKH U CBSI3b MEXKIYy HUMH.

[TocrosiHHBIN TOK. [TOCTOSTHHBIN 3JIEKTPUYECKUN TOK.
Cuita Toka, HalpsKEHUE, JIEKTPUIECKOe
conpoTtuBiieHue. 3akoH Oma Juisl ydacTka
ANEKTPUYECKOM LIETH.

MaruutHoe noJjie. MarHuTHOE 10JIE U €r0 OCHOBHBIE
XapaKTEepUCTUKU. JlefiCTBUE MarHUTHOTO TOJIS Ha
IIPOBOJAHMK C TOKOM. 3aKOH AMIIepa.
DnekTpoaBUrarelib. SIBJIeHUE 3JEKTPOMAarHUTHOM
WHIYKIUU.

Jlemoncmpayuu

Onektpusanus Ten. B3aumoaeicTBre 3apsyKeHHBIX TEll.
HarpeBanue npoBOJJHUKOB ¢ TOKOM. OnBIT DpcTeaa.
B3anmoneiicTBre NpoBOJIHUKOB C TOKOM. JleiicTBrE
MarHMTHOTO TOJIS Ha MPOBOJAHUK € TOKOM. PaboTa
AJIEKTPOJBUraTes. SIBIICHHE 3JIEKTPOMarHUTHON

WHIYKINH.

ITP, KP

Kosnebanus u
BOJIHBI

Mexannueckue Koyebanus u BoaHbL. CBOOOHBIC
konebanus. [lepuon, yactora u aMIIuTyna KoneOaHUH.
[Mapmonunueckue konebanus. MexaHn4ecKnue BOJIHBI U UX
BU/JIbl. 3BYKOBBI€ BOJIHBI. Y JIbTPAa3BYKOBBIE BOJIHBI.
VYapTpa3ByK U €ro UCTOIB30BaHUE B MEAUITMHE U
TEXHUKE.

DeKTpOMarHuTHbIE KoJie0aHus U BOJHBL. CBOOOHBIE
AIIEKTpOMarHuTHbIE KoneOanus. KonebarenpHbIi
KOHTYp. DJIEKTPOMAarHUTHOE MoJie. DIEKTPOMarHuTHbIE
BOJIHBL. CKOPOCTh 3J1€KTPOMATHUTHBIX BOJIH.

CgetoBsie BONHBI. PazButHe npeacraBieHuit o nmpupoie
cBeTa. 3aKOHBI OTPAKEHUS U TIPEIOMIIEHUS CBETA.
JInn3el. @OpMyIIa TOHKOW JTMH3HI.

Llemoncmpayuu

Konebanust MaTeMaTHYECKOTO U MPY>KUHHOTO
MasTHUKOB.

Pabota snektporeneparopa. M3nydenue u npuem
ANIEKTPOMArHUTHBIX BOJIH. PagnocBsi3b. Pa3noxenue
Oemnoro cBera B cnekTp. UnTepdepennus u nudpakuus
CBeTa.

Ortpaxkenue u npenomiieHue ceera. OnTuyeckKue
pUOOPHI.

TP, T

XUMUA
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5 ITepuoanueckuii | OtkpoiTue [lepuoanueckoro 3akona. [lepuoanueckas [P, T
3aKOH U cucteMa xuMudeckux sneMeHToB /. 1. Menneneena.
ITepuonuueckas | 3nadyenue [lepuoauueckoro 3akoHa u [lepuoanyueckoit
cucrema cUCTEMBI XUMUUeCcKkuX 3yieMeHToB [[. . MeHeneera
XUMHYECKUX JUISL Pa3BUTHS HAYKW U IOHUMAHUSI XUMUYECKOU
31EMEHTOB /. KapTUHBI MUPA.

N. MenpaeneeBa | JI. 1. MenneneeB 06 00pa3oBaHUU U TOCYIapCTBEHHOM
TTOJIUTHKE.
Ilemoncmpayus
Paznuunbie hopmel [Tepruoanueckoi CHCTEMBI
xumuueckux anemenToB .M. Menneneena.

6 Crpoenue KoBasieHTHas cBs3b: HENOJsIpHas U nosisipHasd. MlonHas P, T
BEIIIECTBA cBs3b. KaTnoHbl M aHMOHBL. MeTainyeckas CBs3b.

Bonopoanas cBs3b.
Jlemoncmpayus
OO0pa3ipl BEMIeCTB U MAaTEPUAJIOB C PA3IMYHBIMUA TUTIAMU
XUMHUYECKOH CBSI3U.

7 Bona. PactBopsl | Bona B mpuposie, ObITY, TEXHUKE U Ha MPOU3BOJICTBE. [P, T
du3nYeCcKre U XMMUYECKUE CBOMCTBA BO/IBI.
OrnpecHenure BObl. ATperaTHbIE COCTOSHUS BOJIbI U €€
MEePEXO/Ibl U3 OJIHOTO arperaTHOr0 COCTOSIHUSL B IPYTO€.

8 XuMuuyeckue Jlemoncmpayuu [P, T

pcaknuun du3znuecKre CBOMCTBA BOJIBI: TOBEPXHOCTHOE
HAaTsDKEHUE, CMAaYyMBaHUE. XUMHUUECKHE PEaKIUu.
[TonsiTue 0 XMMUYECKOM peakiuu. TUIbl XUMUYECKUX
peakmmii. CKOpOCTh peakuuu U (haKTOPBI, OT KOTOPBIX
OHA 3aBUCHUT.
XHUMHYECKUE PEAKIIUH C BbIICIICHUEM TEIIJIOTHI.

9 Knaccudukanus | Knaccudukanus HEOpraHM4eCKuX COSAMHEHUN U X I1P, KP
HEOpraHu4yecku | cBoMcTBa. OKCUABI, KUCIOThI, OCHOBaHUS, COJIH.

x coenunennii u | [lonstue o runponuse coneil. Cpena BOJHBIX pacTBOPOB
MX CBOMCTBA COJIEH: KUCHas, HEUTpalibHas, enoyHas. BogopoaHeii

10 | Mertamisl u nokasarenb pH pactsopa. ITP, KP

HEMETaJUTbI Mertamibl. O6mue Gpuznyeckue U XUMUIECKUE CBOMCTBA

METaJIOB.
Hewmerannsl. O01as xapakTepuCcTUKa II1aBHBIX
MOATPYIII HEMETAJIJIOB HA IPUMEPE TaJIOr€HOB.
Baxnelimye coeMHEHUs METAINIOB U HEMETAJIJIOB B
MIPUPOJIE U XO3SIICTBEHHOM AESITENIbHOCTH YEIOBEKa.
MeTasuibl ¥ CIUTaBbI KaK Xy0’KECTBEHHBIN MaTepual.
CoennHeHrs METAIJIOB KaK COCTAaBHAsI YaCTh CPEICTB
M300pa3uTeNbLHOTO UCKyccTBa. HeMeramisl u ux
COEIMHEHUS KaK COCTaBHAs 4acThb CPEJCTB
M300pa3uTeTHLHOTO UCKYCCTBA.

Jlemoncmpayuu

B3anMopeiicTBre MeTaIoB ¢ HEeMeTauTaMH (IIMHKA C
CEepoi, aMOMHUHUS C 10JIOM), paCTBOPAMHU KHUCIIOT U
nieso4ei.

['openue MertamioB (1IMHKa, Kejae3a, MarHus) B
KHCIIOpOJIE.
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B3anmoneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCJIOT C MeAbI0. BOoCCTaHOBUTENBHBIE CBOWCTBA
METaJlJIOB.

2 cemecmp
XUMUA

11 | Opranuueckas OcHOBHBIE TIOJIOKEHUS TEOPUH cTpoeHus oprannueckux | [1P, T
XUMUS coenuHeHU. MHOTOOOpa3ue OpraHnyecKux
OcHOBHbIE coequHeHui. [lonsaTre n3oMepun. YTieBo10pPOIbI.

MOHATUSA IIpenenbHble U HENPEAEIbHbBIE YTIEBOAOPObI. Peakuus
OpraHUYeCcKOn nosmmmepusanuu. IIpupoansie HCTOUHUKN

XUMUU U TEOPHUSl | YTIEBOJOPOAOB. YTIIEBOJOPO/IbI KAK OCHOBA

CTpOEHUS MEKTYHapOAHOTO COTPYIHUYECTBA U BaXKHEUILINN
OpraHUYECKUX UCTOYHUK (hopMupoBanus Oroxera PO.

COETMHEHUI Kucnoponcoaep:xaiiue opraHn4eckue BEIIECTBa.

12 | Yraeromopoasl | IIpencraBurenu KMCIOpOACOAECPKAILNX OPTaHUYECKUX I1P, KP
U UX COEMHEHUI: METHJIOBBIA U 3TUJIOBBIM CIIUPTHI,

MIPUPOJHBIE [NIMLEPUH, YKCYCHAs KUCI0Ta. KUpbI KaK CII0XKHbIE
HUCTOYHUKHU 3upEL.

13 | Kucnopozaconep | AJKOTOIU3M U €r0 OTPaKEHUE B IIPOU3BEICHUAX 1P, KP
JKarue XYyJ0’KECTBEHHOM JTUTEPaTyphl U N300pa3UTEIBLHOTO
OpraHUYecKHe HCKYCCTBa.

COEJIMHEHUS VYrieBoabl: TIII0OK03a, Kpaxmall, HeJUIK03a.

14 | Asorcomepxamy | A30TCOAEPIKAIIME OPIraHMIECKUE COCTUHEHUs. AMUHBL, | [TP, KP
ue AMUHOKHUCJIOTHI, 0enku. CTpoeHue u Ouojorndeckas
opranuueckue | QYHKIMS OEIKOB.

COCTMHCHUS Jlemoncmpayuu
[Tonyyenue 3THIIEHA U €r0 B3aUMOJEHCTBUE C
pPacTBOPOM IepMaHraHaTa Kajus, OpOMHON BOJOM.
KauectBennas peakuus Ha rimnepuH. L{BeTHble peakuuu
OENKOoB.
[Inactmaccel u BonokHa. [ToHsTHE 0 macTMaccax u
XUMUYECKHUX BOJIOKHAX. HaTtypanbHble, CHHTETHYECKUE U
MCKYCCTBEHHbIE BOJIOKHA. [[pMeHeHne noiumepoB B
MPUKIIAHOM U KJIACCUYECKOM U300pa3uTeIbHOM
HCKYCCTBE.
Pasnuynble BUABI IUIACTMACC U BOJIOKOH.

15 | Xumus u XuUMHSA ¥ OpraHu3M 4enoBeka. Xumuyeckue snementel B | IIP, T
OpraHu3M opranusMe yeioBeka. OpraHuyecKrue 1 HeOpraHu4ecKue
4eJI0BEKa BeriecTBa. OCHOBHBIE KM3HEHHO HEOOXO0AUMBbIE

16 | Xumus B ObITY COCTMHEHUS: OCJIKH, YTIICBO/IbI, JKUPbI, BATAMHUHBI. IIP, T

VYTr1eBoibl — IJIaBHBIA UCTOYHHMK PHEPTUU OpraHu3Ma.
Pouns xupoB B opranusme. X0oJeCTEPUH U €0 poib B
310pOBbE UeI0BeKa. MUHepaibHbIE BEIIECTBA B
MPOJIYKTaX MUTAHUS, TUIIEBBIC TOOABKH.
COanancupoBaHHOE TTUTAHUE.

Bona. KagecTBo Bosibl. Motomine v 4ucTsIme CpeacTna.
[TpaBuia 6e30macHoOil paboOThI CO CpeACTBAMH OBITOBOMA
XUMUU. POJTh XUMUUECKHX JIEMEHTOB B KU3HH
pactenuii. Y no0penus. XUMHUECKHUE CPEJICTBA
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3alIUThl PACTCHUU.

BHOJIOI'UA

17

buosnorns-
COBOKYITHOCTb
HayK O KUBOM
pUpPOJIE.
MeTtonabl
Hay4HOI'O
MO3HAHUA B
OuoJIorun

JKupas npuposaa kak 00beKT U3y4eHHs] OMOJIOTUH.
MeTo/1p1 MCCIIeIOBaHMS )KUBOM TIPUPOJIBI B OMOJIOTHH.
Omnpenenenue xKU3HU (C MPUBJICUYCHUEM MaTepHaa u3
paszienoB GU3NKU

U XUMUH). YPOBHH OpraHU3aIlUuH KU3HH.
Jlemoncmpayuu

YPOBHU OpraHu3alNH KU3HU.

MeTo/1bl TO3HAHUS KUBOW MPUPOJBI.

IP, T

18

Knerka

HcTopus nzyuenus kieTku. OCHOBHBIE MMOJOKEHHUS
KJIETO4HOM Teopun. KieTka — cTpyKkTypHO-
(dbyHKIHMOHATbHAS (JIEMEHTAapHAs ) €UHUIIA KU3HH.
Crpoenue kinetku. [IpokaproThl 1 5yKapHOTHl —
HU3ILIUE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHbBIE
CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
Knerounoe snpo.

OyHKIMA sIpa: XpaHEHNWE, BOCIIPOM3BEACHUE U
nepeaavya HaclaeICTBEHHOW nHpopmanuu, peryasuus
XUMHYECKON aKTUBHOCTH KIETKH. CTpyKTypa u
(GYHKIIMH XPOMOCOM. AYTOCOMBI U MOJIOBBIE
XpOMOCOMBI. bruonorndeckoe 3Ha4eHUE XUMUIECKUX
sneMeHToB. Heopranmdeckue BelecTBa B COCTaBe
KJIeTKH. POk BOJIBI Kak pacTBOPUTENSE 1 OCHOBHOTO
KOMITOHEHTa BHYTPEHHEH Cpe/ibl OPraHU3MOB. Y TIIEBO/IbI
U unuel B kietke. CTpykTypa u OHoIoruyeckue
byskun 0enkoB. CTpoeHHe HYKJIEOTHIO0B U CTPYKTypa
nonunykieotuubx nenei JJHK u PHK, ATO.
Bupyce! u 6akrepuodaru. Hexierounoe crpoenue,
YKU3HEHHBIN [IUKJ U €T0 3aBHCUMOCTB OT KIJIETOUYHBIX
dbopM xu3HU. Bupycsl — B030yauTenu nHGEKIHMOHHBIX
3aboeBaHuii; moHsTHE 00 OHKOBHpYycax. Bupyc
umMmyHoedunura yenoseka (B1Y). [Ipodunaxtuxa
BUY-nndpexmum.

Llemoncmpayuu

Ctpoenue monekynsl 6enka. Ctpoenue monekyinsl JJTHK.
Crpoenue kneTku. CTpoeHHe KIETOK IPOKapuoT U
sykapuoT. CTpoeHue BUpyca.

IP, T

19

Opranuszm

Opranusm — eauHoe 1enoe. MHoroo6pasue
OpPTraHU3MOB.

OOMeH BeIeCTBOM M SHEPrHel ¢ OKpyXkaroleil cpenoi
KaK HE00X0/1MMO€ YCIIOBUE CYIIIECTBOBAHMSI )KUBbIX
CHCTEM.

CriocoOHOCTB K CaMOBOCIIPOU3BEICHUIO — OJIHA U3
OCHOBHBIX 0COOEHHOCTEH KUBBIX OpraHu3MoB. Jlenenue
KJIETKH — OCHOBA POCTa, Pa3BUTHUS U Pa3MHOXKECHHS
opranusmoB. becnonoe pasmuoxenue. [lonosoit
IpoIECC U N0JIOBOE pa3MHOKeHHe. OTI0I0TBOPEHHE,
ero ouosnoruyeckoe 3HaueHue. [louarue 06

TP, T
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WHIUBHUIYAIBHOM (OHTOTEHE3), SMOPHOHATEHOM
(sMOpHoOreHes) u MoCTIMOPHUOHATBHOM Pa3BUTHH.
WuauBuayanbHOE pa3BUTHE YEIOBEKA U €r0 BO3MOXKHBIE
Hapymenus. O0mue npeacTaBieHus o
HACJIEICTBEHHOCTU U U3MEHYUBOCTH. [ eHeTHueckas
TEPMUHOJIOTHS U CHMBOJIMKA. 3aKOHOMEPHOCTHU
HacsenoBanus. HacnenoBanue npu3HakoB y YeloBeKa.
[Tonoeie xpomMocoMbl. CLIEIUIEHHOE C TTOJIOM
HacsenoBanue. HacnenctBennbie 001€3HN YeNOBeKa, UX
NpUYKHBL U TpodunakTuka. CoBpeMeHHbIC
MpeJICTaBJICHUsI O TeHe U reHoMe. [ 'eneTnyeckue
3aKOHOMEpPHOCTH M3MeHunBocTH. Knaccudukanus ¢popm
M3MEHYUBOCTH.

Brnustnue MytareHOB Ha opraHusM uenoBeka. [Ipenmer,
3aJlauM ¥ METOJIbI celeKuu. [ eneTnueckue
3aKOHOMepHOCTH cenekuuu. Yuyenue H. M. BaBunosa o
[EHTPax MHOT000pa3us U MPOUCXOXKICHUS KYyJIbTypPHBIX
pacTeHuil. BHOTEXHOJIOTHS, €€ JOCTUKEHNUS,
MIEPCIICKTHBBI PA3BUTHSL.

Jlemoncmpayuu

OOMeH BelecTB U MPEBPAIICHUS YHEPTUU B KIIETKE.
Jenenue knetku (MUTO3, Mei03). CriocoOsl 6ecroiaoro
pasMHOkeHus1. OMI0J0TBOPEHHE Yy PACTCHUNA U
JKUBOTHBIX.

WuauBrayanbHOE pa3BUTHE OPTaHU3MA.
HacnenctBenusie 601e3HU yenoBeka. Biusnue
QJIKOTOJIN3Ma, HAPKOMAaHUH, KYpEeHUS Ha
HaCJIeICTBEHHOCTh. MyTanuu. MoaudukanuonHas
M3MEHYMBOCTh. LIeHTpBl MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTCHHIA.
UckyccrBennsiit or6op. MccnenoBanus B obaactu
OMOTEXHOJIOTHH.

20

Bun

DBOJIOLIMOHHAS TEOPUs U €€ poJib B JOPMHUPOBAHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUpA.
Bun, ero kpurepuu. [lonynsuus Kak CTpyKTypHast
eAMHUIA BUJA U 3BOIOLMHN. CUHTETUYECKAas TEOPHsI
sBosroiuu (CTD). JIBrKyIKre CUibl SBOJIOINH B
coorBercTBuH ¢ CTO.

Pesynbrate! sBomonu. CoxpaHneHrne MHOT000pa3us
BUJIOB KaK OCHOBA YCTOHYMBOTO pa3BUTHs OMOC(hepsbI.
IIpynunHbl BBIMApaHUs BUI0B. bronornyeckuii nporpecc
u Ouosornueckuii perpecc. ['MIOTE3bI MPOMCXOXKACHUS
JKU3HU. Y CII0’)KHEHHUE )KUBBIX OPraHU3MOB Ha 3eMJie B
IIPOLIECCE IBOITIOLUHU. AHTPOIIOT€HE3 U €TI0
3aKOHOMEpPHOCTH. Jloka3aTenbcTBa pOACTBa YEIOBEKa C
MJIEKONHUTAIOIMMH KMBOTHBIMU. DKOJIOTHYECKHE
(bakTOpbI AaHTPOIIOT€HE3a: YCIOKHEHHUE MOMYIISIIIMOHHON
CTPYKTYpBbI BU/J1a, U3TOTOBJIIEHUE OPYAUI TPYAA, IEPEXO.
OT PacTUTEIHHOTO K CMEIIaHHOMY THUITY TUTAHUS,
MCn0Jb30BaHue orus. [losBIeHNE MBICIUTENBHON

TP, T
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JESATEIIBHOCTH U WICHOPA3IeIbHON PEUH.
ITpoucxoxaeHne 4eI0BEYECKUX pac.

Jlemoncmpayuu

Kpurepuu Buna. [lonynsauus — cTpykTypHas eIMHULA
BHJIa, €AUHULIA dBOIIOLUH. [[BHKyIIME CUIIBI HBOJIIOLIHH.
Bo3nukHOBEeHHE 1 MHOT000Opa3ue MpHUCIOCOOICHUN Y
opranu3MoB. Penkue n ucuesaromue Buasl. JBrKyimune
cuIIbl aHTpornorenesa. [IpoucxoxaeHue yenoBeka u
4eJI0BEUYECKHX Pac.

21

DKOCUCTEMBI

[Tpeamer u 3a1a4M HKOJIOTHH: YU€HHE 00 IKOJIOTHUECKUX
(dakTopax, yaeHHe 0 COOOIIECTBAX OPTaHU3MOB, YUCHHE
0 6uocdepe. Dxomoruueckue GakTopbl, 0COOCHHOCTH MX
BO3/ICUCTBUS. DKOJOTHUYECKAs XapaKTEPUCTUKA BUIA.
[TousiTue 06 sKoMOrNUecKuX cucremax. Llenu nuranus,
Tpoduveckrue ypoBHU. broreomneno3 kak 3KocucTeMa.
buocdepa — rmobdanpHas 3xocucreMa. Yuenue B. U.
Bepnazckoro o 6uocdepe. Posb )KUBBIX OpraHu3MOB B
ouocdepe. buomacca. buonorndyeckuii KpyroBopot (Ha
puUMepe KpyroBopora yriiepoaa). OCHOBHBIC
HaIpaBJICHUs BO3ICHCTBHS YeloBeKa Ha Ouocdepy.
TpaHcdopmaius €CTECTBEHHBIX IKOJOTHUECKUX CHCTEM.
Oco0eHHOCTH arpo3KOCHUCTEM (arpoLE€HO30B).
Jlemoncmpayuu

Okonornyeckue (HakTOphl U X BIMSHUE HA OPTaHU3MBI.
MeKBUIOBBIC OTHOILICHUS: TAPa3UTU3M, XUIITHUYECTBO,
KOHKYPEHIIUs, CHUMOHO03. SIpyCHOCTDh pacTUTEIILHOTO
coobmectBa. KpyroBopor yriepona B 6uocdepe.
3anoBeTHUKHU ¥ 3aKa3HUKN Poccun.

TP, KP

Ilpumeuanue: I1P- npaxmuueckas paboma, JIP- rabopamopnas paboma, T — mecmuposarue,

P — nanucanue pechepama, ¥ — ycmuouii onpoc, KP — konmponvuas paboma

2.4.4. ConepxxaHue caMOCTOATEJIbHOM PadOThI

He npenycmotpeHo.

2.4.5. IlepeueHb Y4eOHO-METOAMYECKOT0 oOOecredyeHHs IJs1 CAMOCTOSITEJIbHOW padoThl
00y4YaOIIHUXCS 10 TUCHHILINHE

He npenycmotpeHo.

3. OBPA3BOBATEJIBHBIE TEXHOJIOTUHA

3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH NPU MPOBeAEHUM JIEKIU

No Tema Bunel npumensiembix o0pazoBarenbHbIX | Kon-Bo
- TEXHOJIOTUI yac
1 2 3 4

DOU3UKA
1 Beenenue UKT-Texunonoruu, [IpoGiemHubie 1
JICKIINH, JIEKIIMH-BU3YATH3alUN
2 MexaHuka ’ M Y ’ 5
MyJIbTUMEANIHBIEC TIPE3EHTAIIUN
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OCHOBBI MOJIEKYJISIPHOM (PUBUKH 1

3 4
TEPMOIMHAMIKHU

4 |OCHOBBI JEKTPOAMHAMUKH 4

5 [KonebGaHwus 1 BOJTHBI 3

6 |DmeMeHThI KBAaHTOBOW (DU3UKH. 2

7 |Bcenennas u €€ 3BOJIIOIUSI. 2

XUMUs

8 |BBenenue 1

9 |O06miast ¥ HEOpraHWUYECKAsT XUMUSI 2

10 (OcHOBHBIC TOHATHUS U 3aKOHBI XMIMUH. 1
[lepuonnueckuii 3akoH u [leprnoanueckas

11 |cucrema xumudeckux daemMenToB J[. U. 1
MeneneeBa

12 (CtpoeHnue BemecTBa 1

13 |Bogna. PacTBOpHI 1

14 Xumnueckue peakiuu 1

15 KJ‘IaCCI/IQ)I/IKjll_II/IH HEOPraHU1ECKHX 2
COCJTMHEHHI U UX CBOWCTBA

16 Meramibl 1 HEMETaJLIbI 2
Oprannueckast Xumusi OCHOBHBIE TTOHSTHS

17 lopraHnuyeckoi XMMUHU U TEOPHUS CTPOCHHS 1
OpraHN4YeCKUX COCTUHEHUN

18 [YrieBomopoibl U UX TPUPOAHBIC HCTOYHUKH 2

19 Kucnopomocoiepkaiine opraHunaecKue 2
COCTMHEHUS

20 A30TCOAEPKAIINE OPraHUYECKUE 5
COETMHEHUS

21 Xumus 1 opraHu3M 4YeIoBeKa 1

22 [Xumus B ObITY

BUOJIOT'UsL

bronorus — COBOKYITHOCTh HayK O KHBOM

23 [mpupoabl. MeToIbl HAYIHOTO TIO3HAHHUS B 1
Ooronoruu

24 [Knetka 1

25 |Opranusm 1

26 Bug 1

27 [DKOCHCTEMBI 1

Wtoro no kypcy| 46
3.2. O0pa3oBaTe/ibHbIe TEXHOJIOTHH NPH NPOBEACHUH NPAKTHYECKUX 3aHATHH
No Tema Bunsr npumensieMbIx 06{1330BaTeJ‘ILHI>IX Kon-Bo
TEXHOJIOTHIt Jac
1 2 3 4
DOU3UKA
1 MexaHuka 2
- TpaauIMOHHOE CEMUHAPCKOE 3aHSTHE,
2 OCHOBBI MOJIEKYJIIpHON (PU3MKHU 1 pasbop pelenus 3a1a4 2

TCPMOJAVUHAMUKN
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(OCHOBEI OJICKTPOJUHAMUKN

Koyie0anus u BOJHBI

XUMUA

[lepuonnueckuii 3akoH u [leprnoanueckas
cHCTEMa XMMHUYEeCKUX dnemMeHToB [. 1.
Menpaeneena

CTpoeHue BelecTBa

Bona. PactBopsl

XUMHYECKUE PEAKIUU

©O© |ON[®

Kitaccudukanus HeopraHu4ecKux
COE€IUHEHUN U UX CBOMCTBA

MeTamisl 1 HEMETaJIIBI

11

Oprannueckast XuMmusi OCHOBHBIC TIOHATHUS
OpraHUYeCKOM XUMHUH U TEOPUSI CTPOCHUS
OPraHU4YeCKUX COCTMHEHUMN

12

yI‘J’IeBO,I[OpOI[BI N UX NPUPOAHBIC HCTOYHHUKU

13

Kuciiopoocoepkaiiue opraHiuecKue
COCIMHEHUS

14

A30TCOAEpIKAIME OPTaHUYECKHE
COEAMHEHUs

15

XuMus 1 OpraHu3M 4Y€JI0BCKa

16

XuMmus B ObITY

BUOJIOI'UsA

17

broorus- COBOKYIHOCTh HAYK O KUBOM
pupoae. MeTo sl HayYHOTO IMO3HAHUS B
OHMOJIOruu

18

KieTka

19

Opranusm

20

Bun

21

JKOCHUCTEMEI

RN R R

Rk -

Hroro no xypcy,

4.1.

4. YCJOBUA PEAJIMBALINU ITPOTPAMMBI INCHUITJIMHBI

MarepuajabHO-TEXHHYECKAs 0a3sa,

06pa30BaTeJII)HOF0 npoumecca mo TMCHUMIJIMHE

Kabuner ecrectBo3Hanus, yi. Jumutposa, 200, aya. 406

YUUTECIIA, CTOJIBI U CTYJIbA YUCHUYCCKUC, I.HKa(I)BI AJI XpaHCHU A y‘Ie6HBIX HOCO6PII>1, CUCTCMBI

Heo0XoauMas IS

CriennanusupoBaHHas MeOeIb U CUCTEMBbI XpaHEHUs (JI0CKa KJIacCHas, CTOJ U CTYII

XpaHEHUs TabJIUI] U IJIaKaTOB);
TEXHUYECKHE cpeicTBa 00ydeHus (pabodee MECTO YUUTEINSA: KOMIBIOTEp YUUTEINs,
BUJICOITPOCKTOP, dKpaH, Jutien3nonnoe [10);

ACMOHCTpPAIMOHHBIC y‘-Ie6H0-HaI‘J'IH,Z[HBIC mocoous (KOMHHCKTBI CTCHAOB, KOMIIJICKTBI Ta6J'II/II_I,

MOPTPETHI BBIAAIOIINXCS YUEHBIX);

DIIEKTPOHHBIE CPECTBA 00YUEHHS (KOMILJIEKTHI BUEO(DHIEMOB).

4.2. IlepeyeHb HEOOXOAMMOT0 NPOTPAMMHOI0 o0ecneYeHn st

e Onepannonnas cucrema Microsoft Windows 10 (mor. Ne23—AD®/223-D3/2019);
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[Taket nmporpamm Microsoft Office Professional Plus (zor. Ne23—A2®/223-03/2019);

7-zip GNULesser General Public License (cBoboaHOoe mporpamMMHOe oOecleueHue, He
OTpaHUYEHO, OECCPOUHO);

HNutepuer 6payszep Google Chrome (OecriaTHoe mporpaMmMHoe oOecrieueHrue, He OrpaHU4eHO,
OeccpovHo);

K-Lite Codec Pack — ynuBepcanbHblii HaOOp KOAEKOB (KOAHMPOBIIMKOB-IEKOIHPOBIINKOB) U
VTWIAT JJI8 TIPOCMOTpa M 00paboTKM ayauo- W BuacodaiioB (OecruiaTHOE MporpaMmMHOE
obecrieueHue, He OTpaHUYCHO, OECCPOYHO);

WinDjView — mporpamma st mpocMotpa daiiioB B ¢popmare DIV u DjVu (cBoOomHOE
nporpaMmmMHoe o0ecreyeHue, He OrpaHudYeHo, OECCPOUHO);

Foxit Reader — mnpukiagHoe mporpaMMHOE OOeCredYeHHe IS MPOCMOTPa 3JICKTPOHHBIX
JTOKyMeHTOB B crtanmapte PDF (OGecrutatHoe mporpammHoe oOecriedeHre, HE OTpPaHHYEHO,
OeCcCpovHO).

5 [IEPEYEHb OCHOBHOFIUI/I JTOMOJIHUTEJIbHOM YYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJIs1 OCBOEHU S JUCIHHUITIJIUHBI

5.1. OcHoBHasi inTepaTypa

1. Caenko, O. E. EcrectBo3nanue [Tekct] : yaeOHOE MOCOOHE [JIsl UCTIONB30BAHUS B
yaeOHOM Ipoliecce 00pa3oBaTeIbHBIX YIpexkaeHHM, peanusyrommx nporpammer CITO / O. E.
Caenko, T. I1. Tpymuna, O. B. ApyTionsH. - 6-e uza., crep. - Mocksa : KHOPYC, 2018. - 364 c.
: ui. - (Cpenaee mpodeccruoHanbHOe oOpa3oBanue). - bubmmorp.: ¢. 363-364. - ISBN 978-5-406-
06475-7

2. CmupHoBa, M. C. EcrecTBO3HaHUE : YIeOHUK U IPAKTHKYM JJISI CPEIHETO
npodeccuonansHoro oopazosanus / M. C. CmuproBa, M. B. Boponenko, T. M. CmupHoBa. —
2-e m31. — Mocksa : U3natensctBo FOpaiit, 2020. — 332 ¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-09495-4. — Tekcr : anekrponnsiit // ObC FOpaiit [caiit]. —
URL: http://www.biblio-online.ru/bcode/448852

5.2 JlonoiHuTeIbHAS JIMTEPATypa

1. CmupnoBa, M. C. EctectBo3Hanue: reorpadusi, 0MOIOTHUS, IKOJIOTHUS : yueOHOE
nocoOue Jyist cpeaHero npodeccuoHanbHoro oopazosanus / M. C. Cmupnosa, T. M. CMupHOBa,
M. B. Boponenko. — Mocksa : M3narensctBo HOpaiit, 2020. — 271 c. — (IIpodeccuonansHoe
obpazosanue). — ISBN 978-5-534-12798-0. — Tekcr : anekrponnsiit // ObC FOpaiit [caidt]. —
URL: http://www.biblio-online.ru/bcode/448329

2. Kpauenko, H. HO. ®usuka : y9eOHUK U TPAKTHKYM IS CPETHETO
npodeccuonansHoro oopazosanus / H. FO. KpaBuenko. — Mocksa : U3parensctBo FOpaiiT,
2020. — 300 c. — (ITpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-01418-1. — TexkcrT :
anexTponHsi // OBC FOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/451749

3. Pocun, U. B. Xumus. Y4eOHUK U 33JJaUHUK : TSI CPETHETO MPOodeccnoHAIEHOTO
obpa3zoBanus / U. B. Pocun, JI. /I. Tomuna, C. H. ConoBbeB. — Mocksa : 3aarenscTBoO
FOpaiit, 2020. — 420 ¢. — (ITpodeccuonanpHoe oopazosanne). — ISBN 978-5-9916-6011-2.
— Tekcr : anextponHsiit / DBC FOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/451120

5.3 llepuoguueckue U3TaHus
1. Kypnan «dusuka 3eman»
2. Kypnan «Xumns u xun3Hb XXI Bex»
3. basel nannbix kommanuu «Mct Beroy (http://dlib.eastview.com).
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5.4 llepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH

«AHTEepHET», HEOOXOAUMBIX /IJIsl 0CBOEHHS THCIMIIIHHBI

1. MunucrepctBO Hayku U Bblcmiero  oOpasoBaHus  Poccuiickoii ~ ®enepaunn
(https://minobrnauki.gov.ru);
®denepanbublii mopran "Poccuiickoe oopasosanue” (http://www.edu.ru/);
3. Hudopmanuonnas cucrema "EnuHoe OKHO nocTyma K oOpa3oBareibHBIM pecypcam"

(http://window.edu.ru/);
4. Epgunas  xomuteknms — mudpoBeiXx  obpasoBatenbHBIX  pecypcoB  (http://school-
collection.edu.ru/);
denepanbHbIi eHTp HHPOPMaIMOHHO-00pa3oBarebHbIX pecypcos (http:/fcior.edu.ru/);
Oo6pasoBarenbhblil mopran "Yue6a" (http://www.ucheba.com/);
7. IIpoekr T'ocymapcTBeHHOro WHCTUTYTa pycckoro s3bika umenn A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexrponnas 6ubanoreka (HIB) (http://www.elibrary.ru);
9. HanwmonanbsHas 3ekTponHas oudauoreka (http:/H36.pd/);
10. KubepJlenunka (http://cyberleninka.ru/).
11. CnpaBouno-uHdpopMaimonnsii mopran "Pycckuii s3pik" (http://gramota.ru/);
12. Ciry»x0a TeMaTH9YeCKUX TOJNKOBBIX cioBapeii (http://www.glossary.ru/);
13. Cnosapu u sunuksioneauu (http://dic.academic.ru/);
14. Koncynbrant [Tnroc - cripaBodHas mpaBoBasi CUCTEMa (JIOCTYII 1O JIOKATBHOM CETH)

N

o

S

®©

6. METOAUYECKHUE YKA3ZAHUSA JJ51 OBYYAIOLIIUXCSA
IO OCBOEHHUIO JUCIIUITJIMHBbI
He npengycmotpeno.

7. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJIA YCIIEBAEMOCTHU

7.1. llacnopT (poH/Ia OLIEHOYHBIX CPEICTB
He npexgycmorpeHo.

7.2  Kpurtepuu oueHKHU 3HAHMIT

Kontponbs u oreHka pe3yiabTaTOB OCBOEHHUS YYEOHOM JMCIMIUIMHBI OCYIIECTBIISETCS
npernojiaBaTeseM B Mpolecce NPOBeASHHs NPAKTHYECKUX padoT, TECTUPOBAHUs, COOece0BaHUS
[0 pe3yJbTaTaM BBIIOJHEHUS J1TaOOpaTOpHBIX padOT, a TaKKe pelIeHUs 3a/1ay, COCTABIICHUS
pabouux TaONMIl M TOATOTOBKU COOOIIEHUHM K YpPOKY. 3HAaHHUS CTYJIEHTOB Ha MPAKTHYECKUX
3aHATHUSIX OLCHUBAIOTCS OTMETKAMH «OTJIMYHO», «XOpOILO», «YyJOBIETBOPUTEIBHO» U
«HEYAOBIETBOPUTEIBHOY.

OneHka 5, «OTIMYHO» BBICTABISIETCA, KOTJa CTY/AE€Hb IIOKa3bIBaeT IJIyOOKoe
BCECTOPOHHEE 3HAHHE pasjeia JUCHUIUIMHBI, 005S3aTeNIbHOM M JIOMOJIHUTENIBHONW JHUTEPaTypHl,
APTYMCHTUPOBAHO U JIOTMYCCKHU CTpOﬁHO nu3jaract Marcpuall, MOXCET MPHUMCHATL 3HAHUA IJIA
aHaJIM3a KOHKPETHBIX CUTYaIUH.

OHGHKa 4, «XOopomo» CTaBUTCA MpH TBEPAbIX 3HAHUAX pasacia AWCHHUIIIINHBI,
00513aTeNIbHON JTUTEPATyphl, 3HAKOMCTBE C TOTIOJIHUTEILHON JIUTEPATypOi, apryMEeHTHPOBAHHOM
H3JI0KCHUU MaT€puajia, yMCHHUU IIPUMCHUTL 3HAHUA JJI1 aHAIM3a KOHKPETHBIX CHTyaHHﬁ.

Onenka 3, «yIOBJIETBOPUTEIBHO» CTABUTCA, KOTJAa CTYIEHT B OCHOBHOM 3HAET pas3felnl
JUCHOUIINIUHBI, MOXET MPAKTHYCCKU ITPUMCHUTH CBOW 3HAHUS.

Onenka 2, «HEYIOBJIETBOPUTEIBHO» CTAaBUTCS, KOTJa CTYIEHT HE OCBOWJI OCHOBHOI'O
coJiep’KaHus mpeaMeTa U ¢1abo 3HAeT U3ydaeMblil pa3ies AUCHUILIHHBL.
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7.3. OneHo4HbIe CPeACTBA I NPOBEACHNS TeKYIIeH aTTeCTAMI

N JInunsie IIpumepsi
®dopma IIpaxkTrueckuit
ATTeCTAIHH 3HaHuA YMmenus onbIT (BazeHe) KauecTBa OIICHOYHBIX
oOydJaromerocst | CpeacTB
YcrHbIiI Kontpoinb Ornenka Or1reHKa HABBIKOB OreHka KonTtponsHbIE
(MMCBMEHHBI | 3HAHUU TIO YMCHHS paboThl ¢ CIOCOOHOCTH BOIIPOCHI TI0
i) ompoc 1Mo | ompeneneHHbl | pa3indaTh JIUTEPATYPHBIMU OMepaTUBHO U TeMam
TeMaM M IpobJeMaM | KOHKPETHBbIE | MCTOYHHKAMH KaueCTBEHHO MIPUJIATAIOTCA
TTOHSATHS OTBEYaTh Ha
MOCTaBJICHHBIE
BOIPOCHI
Pedepator Kontpoinb Ormenka Or1reHKa HABBIKOB OreHka TeMmbr
3HAHUU 10 YMCHHS paboThI € CrocoOHOCTH K | pedepaToB
OTpe/ICNICHHBI | pa3u4aTh JIUTEPATYPHBIMU CaMOCTOSITEIBHO | IPHUIIATAIOTCS
M mpo0seMaM | KOHKPETHBIE | MCTOYHHUKAMH i pabore u
TTOHATHUS aHAIIN3Y
JTUTEPaTyPHBIX
HNCTOYHUKOB
[Ipaktnueck | Cmbicn OnuceiBath 1 | HaBbikamu: OueHka Tewmsl pabot
ue TIOHSITHIA: OOBSICHATD ONHCaHUS U CIOCOOHOCTH NPUIararTCcs
(J1abopaToOpH | €CTECTBEHHOH | €CTECTBEHHOHA | OOBSICHCHUS OTICPATHBHO U
ble) paboThl | ay4HOe YUHBIE €CTeCTBEHHOHAYYHBIX | KAYECTBEHHO
SIBJICHUE, SIBTICHUS U SIBJICHUI U CBOMCTB pewaThb
THIIOTE3a, CBOWCTBA TEN: | TEJI: ABMKCHHE MIOCTaBJICHHbIE
3aKOH, TEOpHsl, | ABIDKEHUE HEOECHBIX TEIT U Ha
BEIIECTBO, HEOECHBIX T€ | MCKYCCTBEHHBIX MIPAKTHIECKUX H
B3aUMOJICHCTB | U CITyTHUKOB 3eMIIH; TabopaToOpHBIX
ue, WCKYCCTBEHHBI | CBOWCTBA ra3os, paborax 3agauu
SNIEKTPOMAarH | X CIIyTHHUKOB KHUIKOCTEN 1 u
THOE TIOJIE, 3emiy; TBEPIIBIX TEIT; apryMEeHTHPOBa
BOJIHA, JOTOH, | CBOWCTBA ANICKTPOMArHUTHYIO | Th PE3YJIBTATHI
aToM, aTOMHOE | Ta30B, WHYKIHIO,
PO, JKUIKOCTEH U | paclpOCTpaHEeHHe
HMOHM3UPYIOI] TBEPABIX TCII; OJICKTPOMAarHUTHBIX
W€ M3ITy4YeHHs, | DJIEKTPOMAarH! | BOJIH; BOJIHOBBIE
TUIAHETa, THYFO CBOIICTBA CBETa;
3BE3/1a, WHTYKIHIO, W3ITy4eHUe U
TalaKTHKa, pacripocTpane | TMOTJIOIICHUE CBETa
Bcenennas; HIE aToMowm;
9KOJIOTHYECK | eKTpoMarHu | ¢hoTodheKT;
HEC aCIICKTHhI THBIX BOJIH, YcraHoBieHUs
WCTION30BaH | BOJTHOBBIC 3aBUCHMOCTH
us CBOMCTBA CBOMCTB
YIJIEBOJIOPOJT | CBETA; XUMHUECKUX
HOTI'O ChIPbA. H3JIy4YCHUC U BEUICCTB OT
3HaHue TIOTJIOIEHHE CTPOEHHSI aTOMOB
CTpOEHUS CBETa aTOMOM; | 0Opa3yIOIINX MX
KJIETOK, ¢dotodddert; | XUMHUECKUX
OCHOBHBIX YcTaHaBnmuBa | 3JEMEHTOB.
croco0oB Th OOBsacHeHus
Pa3MHOXCHUA | 3aBUCUMOCTDb 3aBUCUMOCTHU
OpPraHu3MOB, | CBOMCTB CBOICTB BEIIECTB OT
craaui XUMHYECKUX | MX COCTaBa H
OHTOTCHE3a BEIIECTB OT CTPOCHHUSI
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Ha mpuMepe
YeI0BeKa,
MIPUYUH,
BBI3BIBAIOIIIMX
HapyIICHUS B
pPa3BUTHH
OpTaHH3MOB,
3HaHue
COCTaBa,
CTPOCHHUS U
o0mux
CBOICTB
BaKHEHUIITNX
KJIACCOB
HEOpraHudec
KHX B
OpPTaHHYECKU
X
COCTUHCHUH,
HUCKYCCTBCHH
bIX 1
CHHTETHYECK
HX
MOJIMMEPOB.
CMBICIT
€CTEeCTBCHHOH
ay4JHBIX
3aKOHOB
KJIACCHYECKOI
MEXAHUKH,
BCEMHPHOTO
TATOTEHUS,
COXpaHEHWUS
SHEPruu
HAMITYJIECA U
ANEKTPUIECKO
TO 3apsina,
TepMOZII/IHaMI/I
KI/I’
ANEKTPOMarHu
THOU
HMHIYKIUH,
thoroathdexra;
KOJIMYECTBECHH
BIX 3aKOHOB
XUMHH
[epuomuueck
W 3aKOH

J .M. Mennerne
eBa

BKJI]1
POCCHUICKUX U
3apyOeKHBIX
YYEHBIX,

CTPOCHUS
aTOMOB
o0pa3yromux
ux
XUMHUYECKHUX
JJIEMEHTOB.
OOBICHATD
3aBUCHMOCTh
CBOICTB
BEILIECTB OT
HX COCTaBa U
CTPOCHHS
KPUCTAJLTHYC
CKHX
PEIIETOK.
OOBSICHATD
XUMUYECKHE
SIBJICHHSI,
TIPOUCXOISIII
ue B PUPOJE,
OBITY 1 Ha
MIPOU3BOJICTBE
. OuenuBats
BIIUSIHUE
XAMHUYECKOTO
3arps3HCHHUSI
OKpYyKarolleu
Cpelbl Ha
OpraHu3M
yejaoBeKa 1
JpyTHE
JKHBBIE
OpraHU3MBbI;
aHaJIM3UPOBAT
b U
OLIEHUBATH
pasvuHbIC
TUIIOTE3EI
MPOUCXOXKICH
WS KU3HH Ha
3emuie;
MPOBOJUTH
OIHCaHue
ocobeti
OJIHOTO BHJIA
o
Mopdooruue
CKOMY
KPUTEPHIO.
Or4yath
TMITOTE3EI OT
Hay4YHBIX
TEOPHH.
Jenatb

KPUCTAILTHYSCKUAX
PpEIIETOK.
OOBacHEHUS
XUMHYECKHUX
SIBIICHUH,
MIPOUCXOISIINX B
npupojie, ObITY U Ha
MIPOU3BOJICTBE.
OrieHnBaHuA
BIIMSHUS
XUMHYECKOTO
3arpsA3HCHMS
OKpY>Karolen
CpEe/Ibl HA OPraHUu3M
YelloBeKa U IpyTrue
JKUBBIC OPTaHU3MBI,
aHanusa u
OIlCHUBAHUS
Pa3TMYHBIX TUTIOTE3
MIPOUCXOXKICHUS
JKM3HM Ha 3eMIIe;
MIPOBEICHUS
OITMCaHHs 0CO0eH
OJIHOTO BHJIA I10
Mopdororuaeckomy
KpHUTEPHIO.
OTiM4us TUIoTe35!
OT Hay4HBIX TEOPUIL.
Jlenatb BBIBOIBI HA
OCHOBE
AKCIICPUMECHTATLHBIX
JIAHHBIX.

[Ipusomuts
MIPUMEPBI,
MTOKA3BIBAIOIIHE, YTO:
HaOJIFOICHUS U
SKCIIEPUMEHT
SIBJISTEOTCSI OCHOBOM
JUIS BBIIBIDKEHHS
THIIOTE3 U TEOPHIA,
II03BOJISIFOT
TIPOBEPHUTH
HWCTUHHOCTD
TEOPETUUCCKUX
BEIBOJIOB;
€CTeCTBEHHOHAYYHAs
TEOpHs JaeT
BO3MOKHOCTH
OOBICHATh
H3BECTHBIC SIBJICHHUS
MPUPOJIbI U HAYYHBIC
(haxTsL,
TPEJICKa3bIBATH I
HEN3BECTHRIE
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OKa3aBIIIHX
HauOoJIbIIIee
BIIMSIHUE HA
pazBuTHE
€CTECTBO3HAH
ws

BBIBOJIBI HA
OCHOBE
AKCIICPHMEHTA
JIHBIX
JTaHHBIX.
[TpuBoauTH
TPUMEDBI,
MTOKA3BIBAIOIIH
€, UTo:
HAOIIOACHUS U
SKCIICPUMEHT
SIBIISIFOTCS
OCHOBOM 17151
BBIIBIDKEHUSA
TUIIOTE3 U
TEOPHA,
MTO3BOJISIOT
TIPOBEPUTH
HWCTHHHOCTh
TCOPETUUCCKU
X BBIBOJIOB;
€CTECTBEHHOHA
y4Hast TEOpHS
JlaeT
BO3MOKHOCTh
OOBSACHATE
HN3BCCTHBIC
SABJICHUA
TIPUPOJIBI 1
Hay4HbIC
(bakTsl,
Tpe/ICKa3bIBaT
b €IlIe
HEU3BECTHEIE
SABJICHUA

SIBJICHUA

TectupoBan
ne

Koutpons
3HAHUU 10
OTIpeIeTICHHBI
M TpobieMam

Ornenka
YMEHUS
pa3iauuaTh
KOHKpPETHBIC
ITOHATHS

O1eHKa HaBBIKOB
JIOTHYECKOTO
aHajJn3a U CHHTE3a
[IPU COMOCTABICHUU
KOHKPETHBIX
TMOHATUH

Ornenka
CIIOCOOHOCTH
OrepaTUBHO U
KA4eCTBEHHO
OTBEYaTh Ha
[IOCTaBJIEHHBIE
BOTIPOCHI

Bomnpocst
NpUIararTcs

IIpumepHBbIe TECTOBBIE 3aJAHUS:
Pasnea 1. buosorus
]. HDOH@CC MH@MSMOVGJZbHOZO paseumui opcarusma - 3mao.

a) OHTOTEHE3

b) MUTO3
C) aMHTO3
d) Meio3

2. Txkanwvio nasvigaom.

a) KOXKHILY JTyKa
b) IPYIIY KJIETOK, CXOHBIX 110 CTPOCHHIO U BBHITIOIHSIOIINX OMPEICTICHHYIO (QYHKIHEO
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C) MSKOTB ATOJbI
d) CKHOKY apOy3a
3. Benku - buonocuueckue noaumepsbl, MOHOMEPAMU KOMOPLIX AENAIOMCSL:

a) KHPBI
b) (bepMeHTBI
c) AMHUHOKHUCIIOTHI

d) YTJIEBOJIBI
Pa3zgen 2 ®usuka
1. Ilepemewernnue mouxu - 5mo

a) JUTMHA TPACKTOPHH

b) BEKTOP, COCTUHSIONIMN HAYaIbHOEC U KOHEYHOE MOJIOKEHUE TOUKU

C) JIUHUS, 10 KOTOPOH JBMXKETCS TEIIO

2. Pasnomeproe npamoaunetinoe 08UiceHue — 3mo

a) JIBYWO>KeHHE, TIPH KOTOPOM TEJIO 32 OJHO U TO K€ BpeMs IPOXOIMUT OJHMHAKOBOE
paccTosHUE, a ero CKOPOCTh MOCTOSTHHA U TPACKTOPHUS IIpsiMast

b) JBUKCHHE, TIPH KOTOPOM TPACKTOPHS IpsiMasi, a CKOPOCTh TeJia 3a OJJMHAKOBOE BPEMSI

MCHACTCA OJMHAKOBO

3. 3anuwume (bODMVJZV 3asucumocmu KOOpaMHambl om e6pemenu ons CY4asAa pa6HOMEPHO20
nDﬂMOJZuHeﬁHOZO 08UDICCHUS

4. ycxopeHue npu I’ZD}ZMO]ZMHelZHOM osudICeHUU mouKu, eciu MOaVJZb ee CKkopocmu
yeenuvueaemci, HanpaesileHo

a) TyJa K€, KyJa ¥ CKOPOCTh
b) MIPOTHBOIIOJIOXHO CKOPOCTH
c) PaBHO HYJIIO

Pa3nen 3 Xumus.

1. Kax naswieaomcs eewecmea 6 COCmas KOmMopblx 6X00Um 064 XUMUYECKUX dJIeMeHmd, 0OUH

U3 KOMOPwbLX KUCIOPOO.

Oxcuabl

Kucnoter

OcHoBaHUs

Comu

Kak nasviearomes peaxyuu, npomexarouue ¢ bloeieHuem menia?
DHTOJIEPMHUYECKHUE

Me3sonepmuyeckue

C) Dx30TepMHYECKUE

d) Merarepmuyeckue

3. [na kaxux opeanuyeckux coeounenuu xapakmepua oowas popmyna CnHn?

a) AJKaHbBI

b) AunkeHsl

C) AJKaJIMeHBI

d) Apenst

Scenvap o

IIpumepHBbIe BONPOCHI 1JIS1 YCTHOTO ONPOCA (KOHTPOJIbHBIX pador):

Pa3pnen 1 buoJsiorus

1. Oprannyeckue BeleCTBA PACTUTENBHON KIETKH, T0KA3aTeNbCTBA UX HAJIMYMS B PACTCHHH.
2.ButamuHbl, pepMEHTHI U TOPMOHBI U UX POJIb B opranusme. Hapymienus npu ux HeaocTaTke 1
U30BITKE.

3. IIpokapuoTuyecKkrue OpraHu3Mbl U UX pOjb B OMOIIEHO3AX.

Pasznen 2 ®dusuka.
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1. Yro Takoe cuna TpeHus?

2. OT 4ero 3aBUCHUT cuiia TpeHUs?

3. Uto Takoe ko3 Huiment TpeHus?
4. Byaet 11 ogMHAKOBBIM KOA(G(GUIIMEHT TPEHUS 7Sl pa3HbIX TOBEPXHOCTEN?
Pasznen 3 Xumus
1. Yro m3yuaer xumus? KakoBo ee 3HaueHue?

2. Uto Ha3BIBACTCS, XUMHUYECKUM DJIEMEHTOM?

3. UeM oTnuyaeTcs XMMHUYECKUM 3JIEMEHT OT BelecTBa?
4. Yo Ha3bIBaeTcs, aorponueit? [IpuBeaure mpuMepsl.
IIpumepHBbIe BONPOCHI IJIsl KOHTPOJISI CAMOCTOSITEILHOM padoThI:
1. Metponorus B mpodeccun
2 ®usuka B npodeccun (3HaueHNE (PU3UKH TPU OCBOSHUHU PO ECCHn)

3. IlorpeuHocty n3MepeHuit

4. CKopOoCTH B IIPUPOJIC U TEXHUKE.

5. Tamuieo Nanuieit — OCHOBATEL TOYHOT'O €CTECTBO3ZHAHU

6. 3HaueHue oTKpbITUH ["anuiies
7. caak Hp10TOH — co3nareib KIacCHIeCKon (U3UKH
8. CuJjbl B IpUPOJIE U TEXHUKE
9.YbpTpa3ByK U €ro UCHOJIb30BaHUE B MEIULIMHE U TEXHUKE
10.PagrioakTUBHBIE U3TYYEHUS U UX BO3JICHCTBUE HA KUBbIC OPraHU3MBbI

Ilo xumuu

1.Baxknelimmue COCAUMHCHUA MCTAJIJIOB 1 HEMCTAJIJIOB B IIPUPOJC U XO3SMCTBEHHOU ACATCIIBHOCTH

YCIO0BCKa

2. IIpyuponHbIE HICTOYHUKH YTIIEBOIOPOAOB
3. BaxHeilne coeJMHEHUS METAJUIOB U HEMETAJUIOB B IPUPOJIE U XO3HCTBEHHOM
JEATEIIBHOCTH YEJIOBEKA
4.Kpucraminyeckue peuieTKy BeIIEeCTB ¢ pa3InYHbIMU BUJAMH XUMUYECKON CBA3U
5. Poiib B KII€TKE HEOPTaHUYECKUX U OPraHUYECKUX BEILECTB

Ilo buonozuu

1.Bupycsl — B030yauTenu nHGEKINOHHBIX 3a00IeBaHMIA
2.Bupyc ummyHnonepunuta yenoseka (BIY). [Ipodpunakruka BUU-undpexumn

3. 'enernueckue 3aKOHOMCPHOCTHU CCIICKIIUU

4.Yuenue H.W. BaBunoBa o 1ieHTpax MHOrooOpa3usi ¥ MpOUCXO0KIEHUS KyJIbTYPHBIX pacTeHUI
5.I'unote3sl NPOUCXOKICHUS KUZHU
6.I'moGanbHbIe U3MEHEHUs B Ouocdepe Mo/ BIUSHUEM JIEATEIbHOCTH YeJI0BeKa

7.4. OueHo4HbIe CPeACTB AJs NPOBeIeHUs] IPOMEKYTOUYHOH aTTecTAlMU
ITpomexyTouHas arTecTanus

®opma IIpakTnuecknit JInaHbIe KauecTBa Tprmepet
aTTeCTalMU 3uanmi Ymenna OTIBIT (BJAETH) oOyuJatomerocs OTCHOHHBIX
CpEJICTB
Kontponbua | Kontposis Ornenka Onenka HaBpIKOB | OreHka Bomnpocsr:
st pabora/ 3HAHMS YMEHHS JIOTUYECKOT'0 CHOCOOHOCTH MIPHUIIATAI0TCS
Huddepenr | 6a30BbIX IMOHUMATh COIIOCTaBJICHHUS U TPaMOTHO W YETKO
MPOBAHHBIA | TIOJIOKEHUH | CHEIHATBHYIO XapaKTEPUCTUKH M3JaraTh MaTepran
3a4er B o0JacTu TEPMHHOJIOTHIO | OOBEKTOB
ecrecTBO3Ha | OrieHka O1leHKa HAaBLIKOB Onenka 3agaun
HUSA yYMEHHS JIOTUYECKOIr0 CHOCOOHOCTH MIPIIIATaloTCs
permarhb MBITIUICHAS TIPH TPaMOTHO M YETKO
THUIIOBEIC pelLIeHUY 33724 B H3J1araTh XO/I
3aJla4u B o0acTu pelieHus 3a1a4 B
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obnactu npodeccuoHanbHo | 001acTu
npodeccHoHan | U AeITeIbHOCTH mpo(heCCHOHATIBHO
bHOU U IesITeNbHOCTU U
JIESATEIIEHOCTH apryMeHTUPOBAaTh
pe3yabTaThI

7.4.1. TlpuMepHBbIe BONPOCHI /AJIsl MPOBEIEeHUNA MPOMEKYTOUHOI aTTecTauuu (Aud. 3auer)

1. Mexanunueckoe aBrkeHue. MarepruanbHas Touka. Teno orcuera.

2. Tpaextopus. [1yts. [lepememienre. CKOpocTb.

3. PaBHOyCKOpeHHOE  NpsAMOJIMHEHHOE JBH)KEHHME. YCKopeHue. PaBHO3amemeHHOE
HPSMOJIMHEHHOE IBU)KEHUE.

4. CBobOosHOe mazneHue Ten. YCKOpEHHE CBOOOJHOrO MajeHus. BrnusHue yckopeHuil Ha

JKUBBIE OpPraHU3MBbl.

5 PaBHOMEpHOE NBHKEHUE 110 OKPY>KHOCTH U €ro Xapakrepuctuku. [lepuos.
6 VYrioBas ckopocTh. LleHTpocTpeMUTENbHOE YCKOPEHUE.

7. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHUSI. CI0XKEHUE CKOPOCTEH.

8 [Tpuniun naepunu. 3akoHbl HproToHA.

9 JIBr>keHue Tesa moji AeHCTBUEM HEeCKOJIbKUX cuil. CII0’KeHHE BEKTOPOB.

10.  HMmmnynbc Tena. 3aMKHYyTast CUCTEMA. 3aKOH COXPaHEHHs HUMITYJIbCA.

11.  Bpoynorckoe nBmwkenue. uddysus. Auddysus B sxuBoit mpupoe.

12. Pa3mepsl u Macchl MoJieKy1 1 aToMOB. [loctosiHHas ABorasapo. MeanbHslii ras.

13. Tepmoanaamudeckue napamerpsl. JlaBnenue rasa. JlaBnenue armochepsl.

14.  Temmnepatypa. Tepmoaunamudeckas mkana KenbBuHa.

15. Temneparypnas mkana L{enscus MeaunuHckuii TepMOMETD.

16.  BopasHoii nap B atmocdepe. AGCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTh BO3ayxa. Touka
POCHI.

17.  IlpuGopsl Ui onpenesneHus BIAXKHOCTH Bo3ayxXa. [ MrneHnyeckoe 3HaUYCHUE BIAXKHOCTH
BO3/IyXa.

18.  XapakTepucTuKa *HJIKOI0 COCTOSIHUS BellecTBa. bimxHuil nopsiok.

19.  CwmaumBanme. KammuisipHocts. Kamuiuisipaele siBneHus B OBITY, IpUPOZE, OpraHU3ME
YeJI0BeKa.

20.  Kpucrammueckue u amopdusie Tena. Kpucramiorpadmus.

21.  Ilepuonumueckuii 3akoH .. Menzaeneena

22.  Kpucrammmdeckue peneTku

23.  VoHHas XMMHYECKas CBA3b

24.  KoBasieHTHas NOJISIpHAS M HENOJISIPHAS XUMHUECKas CBSI3b

25.  ArperaTHble COCTOSIHMS BEIIeCTBa

26. YrieBoaopoas!
27. XKunkue Bemecrsa. Hepth

28.  Tsepmoe coctosiHue BemnecTBa. KUK KPUCTAILIBI

29.  Knaccugukaius HeOpraHn4eCKUxX BEILECTB

30. Teopust XuMHUYECKOTo CTPOEHUsI OpraHnyecKux coeuHeHuit A.M.bytieposa
31.  Ilomumepsl

32. CwmecH BelIecTB, X COCTaB U CIIOCOOBI pa3IeieHUs

33.  JlucriepcHbIEC CHCTEMBI

34.  XuMHUYECKHE peaKIMH U UX KIacCUPUKAIHS

35.  CKOpOCTh XUMHUYECKOU PEaKIInu

36.  OOpaTHMble XUMHYECKHE PEaKIIUU U XUMUUYECKOE paBHOBECHE
37.  OKHCIHTETHHO-BOCCTAHOBHUTEIHHBIE PEAKITHH.

38.  XuMHuUecKue UCTOUYHHKH TOKA
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39.  DrexTponus
40. [IpenenbHBIC U HEMIPEACIbHBIC YTIECBOIOPOIBI

41. I'eneTuka yenoBeka

42. Cucrema KpoBOOOpAIIEHUS YEIOBEKa

43. BeinenurenbHas cuctema 4enoBeKa

44, JlpIxaTenpHas CHCTEMA YeIoBeKa

45.  3peHue U CayX yeloBeKa

46. Bosnbrit 6ananc u GyHKIMHM BOJIBI B OpraHU3ME YeJIOBEKa
47.  Burtamunbl. bone3Hu, 0O0yCIOBIEHHBIE BHTAMUHHON HEIOCTATOYHOCTHIO WM HX
H30BITOYHOCTHIO

48.  T'opmonsl. Knaccuduxanus u cBOHCTBa TOPMOHOB

49. ®dakTOphI BIUAIONIME HA COCTOSHUE 37I0POBbS

50.  HacneacTBeHHbIC 3a00JICBaHUS

7.4.2. IlpumepHbIe 3a1a4M IS POBeIeHNs MPOMEKYTOUHOMH aTTeCTAIUH

1) KakoBa kecTKOCTh MpY>KHHBI, €CIu Tpy3 Maccor 10 Kr pactaruBaer npyxuHy Ha 10
CM.

1000H/m

2) Kakoii Tpy3 HY)KHO MOJBECUTH K HpykuHe k€ctkocThio 1000H/M, 4T0OBI pacTaHyTh
ee Ha 20 cm.

3) I'py3 Mmaccoil 3 kr pactsruBaer HnpyxkuHy Ha 5 cMm. Kakum nosmkeH ObITh Ipys,
KOTOPBII PacTSHET MPYKUHY Ha 8CM.

[Tpumepsl 3a1a4 1 BOIIPOCOB K KOHTPOJILHOW PadOTe 10 XUMHUH

1) YkaxuTte, Kakoe BEIIECTBO SBISETCS OKHCIUTENIEM, KaKO€ BOCCTAHOBUTEIIEM:
Cu + HNOs = Cu (NOz)2 + NO + H20 ompenenure k03)(UIMEHTE METOIOM 3JIEKTPOHHOTO
Oananca

2) YkaxuTe, KaKoe BELIECTBO SIBJISIETCS OKUCIUTENEM, KAKOE BOCCTAHOBUTEIIEM:
NHs + Bro = N2 + NH4Br onpenenute k03¢ GuUIMeHTb METOIOM JJIEKTPOHHOTO OanaHca

3) Hanumwure ypaBHEHHE NPOTEKAIOLIEH peakuud B MOJIEKYISIPHOM M HOHHO-
MoJeKyJsipHoM Bue. O0bsacHUTE TouemMy oHa nporekaer? KapOoHat kanus + ruipokcu Oapus

4) Kakoil THN KOBaJIEHTHOM CBSI3W — TMOJSpHas WM HENOJspHas — B MOJIEKyJlax

cnenyronux Bemiects? CO2, H20, H2S, Cl207, PCls? K atomaM, Kakux 3JI€MEHTOB CMEIIAIOTCSI
o011HMe 3JIEKTPOHHBIE Mapbl B ATUX MOJIEKYJIax?

8. JONOJHUTEJBHOE OBECIIEYEHUE JUCHUIIJINHBI

IMpunoxenne 1. KpaTkuii KOHCHEKT JIEKIIMOHHBIX 3aHATHH

Hoepnas u mepmosioepnas sHepeemuxa

SnepHbIl peakTop — YCTPOWCTBO, B KOTOPOM OCYHIECTBIISICTCS YIIpaBisieMas siAepHas
LEMHas peaklys, COMPOBOXKIAIOWIAsACA BbIAEICHUEM »HHepruu. [lepBblil sAepHBI peakTop
noctpoeH B aekabpe 1942 B CHIA nop pykoBoactsom D. @epmu. B EBpone nepBblil saaepHbIit
peaktop mymieH B jgekadbpe 1946 B Mockse nos pykoBoactBoM M.B. Kypuatoa. CocTtaBHBIMU
YacTSIMU JIIOOOTO SIZIEPHOTO peakTopa SBJSIOTCS: aKTUBHAs 30HA C SACPHBIM TOIUIMBOM,
OKpYKEHHAsl OTpa)kaTeleM HEWTPOHOB, TEIUIOHOCUTENb, CHUCTEMA PETYJIUPOBAHUS LIEMHOU
peakiuu, 3ammMTa, cuctema ynpaBieHus. OCHOBHOW XapaKTEPUCTHUKOW SIEPHOTO pPEaKTopa
SIBJISIETCS] €70 MOIIHOCTb.

Bruosxcnuii u oanvnuit Kocmoc

K rpynmne 6onbmux riaHeT OTHOCSITCS TUTAHEThl TUTAHThI U TUTAHEThI 3eMHOM Tpymmbl. K
nepBbIM oTHOCAT fOnurep, Caryps, Ypan, Henryn u [IimytoH, kKo BTOpEIM - Mepkypuii, Benepy,
3emutro 1 Mape.
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Mansie mianeTsl (ACTepouabl) — 3TO KOCMHUYECKHUE Tela pa3MEpOM B COTHU KHUJIIOMETPOB
W MeHbIe, NBIKyIHecs BOKpYr CojHIIA MO AJUIMNTHYECKHM OpOHWTaM, PacrlojiOKCHHBIM, B
OCHOBHOM, MexX1y opOutamu Mapca u FOnutepa. Cambie MalieHbKHE aCTEPOUIBI UMEIOT pa3Mep
HECKOJIbKO MeHbIe 1 kM. UMCIIO MabIX TUIAaHET OBICTPO pacTeT MPH IMepexojie OT KPYIHBIX K
MEJIKUM, KOTOPBIE Y>K€ MOXKHO CUUTATh KPYIHBIMU METEOPUTHBIMU TEJIAMHU.

3Be3nbl B Hamielt ["anaktuke «Miteunslit [1yTe» 00pa3yroT eIuHYIO 3BE3AHYIO CUCTEMY H
CTpYNIUPOBAHBI B CPAaBHUTEIIBHO TECHBbIC CKOIUICHUs. Hanboiee sipkue U MacCUBHBIE 3BE3[IbI, a
TaKke OOJIBIIMHCTBO TYMAaHHOCTEH M Hallla COJIHEUHAs CUCTeMa HaXOMIATCS BOJM3U IJIOCKOCTH,
HO O4YCHb Jalieko oT IeHTpa [amaktuku. OHM JBUXKYTCS BOKPYT OOINErO IEHTpPa TSIKECTH,
KOTOpPBIA 00pa3yeTcsi OrpOMHBIM CKOIUIEHHEM 3Be37] B sape. Bokpyr Hero M coBepiiaercs
JIBDKEHHE BCEX 3Be3/l, B ToM uncie u CoJHIa.

Xumuueckas ces3b

WNonnast cBsi3b — 4aCTHBIM Cllydail KOBaJEHTHOM, KOrja oOpa3oBaBIIAsICS AJIEKTPOHHAS
mapa TIOJIHOCTBIO TIPUHAIJICKHUT OO0Jee IIICKTPOOTPUIIATEILHOMY AaTOMY, CTaHOBSIIEMYCS
aanoHoM. OCHOBOM ISl BBIZICIICHUSI ATON CBSI3M B OTJIEIBHBINA THIT CIIYXKHUT TO OOCTOSTENHCTBO,
YTO COCIMHEHHS C TaKOW CBS3bI0 MOXHO OIKMCHIBATH B 3JIEKTPOCTATUYCCKOM IMPHUOIMIKCHHH,
CUMTasi MOHHYIO CBSI3b OOYCJIOBJICHHOW NPUTSDKEHHEM TMOJIOKHUTEIBHBIX M OTPUIATEIBHBIX
HOHOB. B3amMojeiicTBHE HMOHOB INMPOTHBOIOJIOKHOIO 3HAaKa HE 3aBUCUT OT HaIpaBJICHUS, a
KYJIOHOBCKHE CHIIBI HE 00JIaJJaf0T CBOMCTBOM HACBHIIIEHHOCTH. [103TOMY KaKIblii HOH B HOHHOM
COCIMHCHUH MPUTATUBACT TAKOE YMCJIO0 MOHOB IMPOTHBOIOJIOXHOTO 3HaKa, 4TOOBI 00pa3oBaiach
KpUCTAJUTMYECKasl pelieTka MOHHOTO Tura. B moHHOM KpucTaiie HeT MosieKkyn. Kaxapiii nox
OKPYXEH OMPEJECIICHHbIM YHCIIOM HMOHOB JIPYroro 3Haka (KOOpAMHAIIMOHHOE YHCIIO HOHA).
HonHbIe Mapsl MOTYT CYIICCTBOBATH B Ta3000pa3HOM COCTOSIHMH B BHUJIE TOJSPHBIX MOJIEKYI. B
razoobpazHom cocrosiiuu NaCl umeeTr MUMOJbHBIE MOMEHT ~3-10729 Ki'Mm, 4TO cooTBeTCTBYET
cmemntenmo 0,8 3apsaa SaexTpoHa Ha muHy a3 0,236 aM ot Na k Cl, 1. e. Na®8*CI08-,

Merannudeckasi CBSI3b BO3HUKAET B pe3yJIbTaTe€ YACTUYHOM JENIOKaIH3alUi BaJCHTHBIX
AJIEKTPOHOB,  KOTOPBIE€  JIOCTATOYHO CBOOOJHO  JIBIJKYTCS B  PEIIETKE  METAJIOB,
ANEKTPOCTATUYECKU B3aMMOACHCTBYS C MOJOXKHUTEIBHO 3apsHKEHHBIMU MOHAMU. CHITBI CBSA3H HE
JIOKAJM30BaHbl W HE HANPaBJICHBI, a JIEJTOKATU3UPOBAHHBIE AJIEKTPOHBI OOYCIOBIMBAIOT
BBICOKYIO TEIUIO- U 3JIEKTPONPOBOJHOCTh. BomoponHas cBsizb. Ee oOpa3oBanue 00ycCiOBICHO
TE€M, YTO B PE3YJIbTaTe CHUJIBLHOTO CMEIICHHS SJICKTPOHHOW Mapbl K 3JIEKTPOOTPHUIIATEILHOMY
aTOMy aToM BoOJOpojAa, oOnamaomuil >(PGEKTUBHBIM TMOJOKHUTEIBHBIM 3apsSI0M, MOKET
B3aUMOJICCTBOBATh C JpyruM asnekTpooTpurarenbusiM atomoM (F, O, N, pexe Cl, Br, S).
DHeprus TaKOro »JIEKTPOCTATHYECKOro B3auMojeiicTeus coctapiser 20-100 kJIx-Momb L.
Bomoponubsie cBsi3m MOryT OBITh BHYTPH- U MEXKMOJCKYJSIPHBIMUA. BHyTpuUMONEKyIIspHas
BOJIOPOJIHAS CBSI3b 0OpaszyeTcsi, HampUMep, B alleTHJIAIETOHE M COMPOBOXKIACTCS 3aMbIKaHHUEM
[IAKJIA.

I'enemuxa

['eneTnka — Hayka O HACJIEICTBEHHOCTH M U3MEHYUBOCTH. Hacnedcmeennocms OOBIYHO
OTIPEICIISAIOT, KaK CIOCOOHOCTh OPraHM3MOB BOCHPOM3BOAMTH ceOe MoJo0HOe, Kak CBOMCTBO
POAMTENICKUX OCOOEH MepeaaBaTh CBOM MPU3HAKM M CBOMCTBAa MOTOMCTBY. DTUM TEPMHHOM
OTIPENIeNIAI0T TaKXkKe CXOACTBO POJCTBEHHBIX 0CO0EH MeX Ty COOOM.

Y. JlapBuH oTMEYaa, 4TO IOTOMKH, KakK MpPaBUJIO, HE SBIAIOTCA TOYHOM KOIMHER
POIUTENBCKUX oco0ei, TaK Kak Hapsy c HACJIeICTBEHHOCTHIO UM
MIPUCYIIA USMEHYUUBOCHb, KOTOPAsI TIPOSIBISIETCS B PA3IUYHUAX OTACIBHBIX OPraHOB, NMPU3HAKOB
WJIM CBOMCTB, WM KOMILJIEKCA X Y MOTOMKOB IO CPABHEHUIO C POAUTENIAMH U POJCTBEHHBIMU
0CO0SIMU.

3ajgauell TEHETUKM SBISETCS H3y4YEHUE IMepefadyd HacleICTBEHHOCTH OT pOJAUTENeH
MOTOMKaM. [IpeeMCTBEHHOCTh MEXIy TMOKOJICHUSMUA OCYIIECTBISETCS IyTEM TIOJIOBOTO,
0ecronoro WM BETeTaTUBHOTO pa3MHOXeHUs. [Ipu MmoinoBoM pa3sMHOXKEHHH BO3HUKHOBEHUE
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HOBOI'0 IMOKOJICHUA HNPOUCXOIUT B PCIYJIbTATC CIIUAHUSA MaTepHHCKOﬁ u OTHOBCKOP'I IIOJIOBBIX
KJIETOK, TOATOMY IMOTOMKH HECYT NpuU3HaKu olOeux poautenbckux ¢opm. [lonoBblie KieTku
COCTaBJISIIOT HUYTOXHO MaJyo JIOJTIO MHOT'OKJIETOYHOTO opraHusma. Onu
COJIEPIKAT HACIeOCMBEHHYI0 UHGOpMAayuio COBOKYITHOCTh T€HOB E€IMHHI] HACJIEICTBEHHOCTH.
HacnencrtBennast nHpopmanus omnpenenseT YeTKUH IJIaH OHTOIeHE3a, B IMPOIEcce KOTOPOTo
pa3BuBalOTCs U hopMHUPYIOTCS criennduuecKre s JaHHOH 0cOOU CBOMCTBA U MPU3HAKU.

M. E. JloGamoB maer cremyromiee ompeneneHue: «HacaencTBEHHOCThIO HA3bIBACTCS
CBOICTBO OpraHM3MOB O0€CIeYMBaTh MAaTEPUANbHYI0O U (YHKIIMOHAIBHYIO MPEEMCTBEHHOCTH
MCKAY IMOKOJICHHUAMH, a TAKIKC O6yCJIOBJ'II/IBaTb CHCI_II/I(l)I/I‘-IGCKI/II‘/JI XapaKTCp MHAWBUAYAIBHOTO
pa3BUTHUSA B OMPECIICHHBIX YCIOBHIX BHEUIHEH CpebI».

Hap;my C TCPMHHOM «HACICACTBCHHOCTb» B TI'CHCTHUKC MPUMCHAIOT TCPMUHLI
«HacJelIOBaHUE» U  «HACIEAyeMOCThb». Hacnedosanuem Ha3bIBAIOT  Ipoliecc  Mepeaaydu
HACJIC/ICTBEHHBIX 33/1aTKOB WJIM HACJIEICTBEHHON MHPOPMALIMU OT OJHOTO MOKOJCHHUS IPYTOMY,
B PE3yJIbTATE YEro y MOTOMKOB (POPMUPYIOTCS ONPECIICHHbIE MPU3HAKU U CBOMCTBA, IPUCYIIIHE
POIUTENBCKUM 0c00siM. TepMHUHOM «HACIENyeMOCTh» O0003HAYAIOT JIOJII0 TEHETUYECKOM
M3MEHYUBOCTU B 001IeH (PEHOTUITNYECKON M3MEHUMBOCTH MPU3HAKA B KOHKPETHOM MOMYJSALUN
JKUBOTHBIX NJIN paCTeHHﬁ.

9. OBYYEHHUE CTYAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31OPOBbA

[Topsimok 00y4deHHST HMHBAIUIIOB M CTYJEHTOB C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU
onpezneneH «llomoxxenuem KyOI'Y 00 oOydeHMH CTYAEHTOB-WHBAJINAOB M CTYJIEHTOB C
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI.

Jigs 1M ¢ OrpaHUYEHHBIMM  BO3MOXHOCTSIMH ~ 37I0POBbSL  NPEAYCMOTPEHBI
00pa3oBaTesbHbIE TEXHOJIOTUH, YUUTHIBAIOIINE OCOOCHHOCTU U COCTOSIHUE 3/IOPOBbsSI TAKUX JIUII.
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