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Pabouyas nporpamMmma yyebHOl AUCUMNANHBLI «ECTecTBO3HaHMe» pa3paboTaHa Ha
OCHOBe (heflepanbHOro, rocyiapCTBEHHOro 06pasoBaTe/lbHOro cTaHAapTa CpefHero
obLlero o6pasoBaHMsa 1 ¢ y4eToOM MPUMEPHO NporpammMbl 06LLe06pa30BaTe/IbHOW
AUCUUNAWHBI "ECTECTBO3HaHue".

Pa3paboTumk:

BupkuHa Hatanba iBaHoBHa, npenogasatens TTXT - dunvnana PIYTIC
Xecteposa Hatanba AmutpuesHa, npenogasatens TTXT - dunmana PrYTC

PeLeH3eHThbI:

BypakoBsa J/liogmuna BnagnmunposHa, npenogasatens TTXT - dgunnana PIrYTIC,
3aBefytowas yuyebHoi yacteto TTXKT.

O6HoBneHckasa  Jliogmuna  BWKTOpPOBHA,  yuuTenb  BbICLIE  KaTeropumu
MYHULUNANBHOTO 6HOKETHOro 06L,e0bpa3oBaTe/lbHOr0 YyUYpeXxaeHns rumHasnum
Ne 6 ropoga TuxopeLKa.
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1. MACMOPT PABEOYEN MPOIrPAMMbI YYEBEHOW
AnNcunnanHbl ECTECTBO3HAHUE
1.1. O6nacTb NPUMEHEHNA NPOrpamMmmbl

Paboyad nporpamMma Y4yeOGHOW  AMCUMNAMHBLI  «ECTeCTBO3HaHMe»
npefHasHayeHa [AN14 M3YYEHUS XUMUM W BMONOTMN B OpraHM3auusax CcpeaHero
NpoeccuoHanbHOro 06pa3oBaHMA  TEXHONIOMMYECKOro Mpogung, peannsyowmnx
obpasoBaTe/nibHYK0 MporpaMmy cpegHero o6buiero o6pasoBaHus B Mpegenax
ocBoeHna ONMOIM CIO Ha 6a3e OCHOBHOro o6ulero o6pasoBaHMs, NPy MNOAroTOBKE
creumanncToB cpefHero 3BeHa.

1.2. MecTo AuUCUMNAUHbI B CTPYKType nporpamMmmbl MNOArOTOBKU

crneunanncToB CpegHero 3BeHa:

OuncunnnnHa «EcTecTBO3HaHME» OTHOCUTCA K 0buweobpasoBarTe/ibHOMY
y4yeOHOMY UMKy nporpamMbl NOATOTOBKW CMeLnanncToB CpefHero 3BeHa.

1.3. Uenn v 3agaynm AUCUMNAUHBLI - TpeboBaHWA K pesynbTaTam
OCBOEHUA AUCLUUNMNHBI:

OcBOeHVe  cogepXXaHus  y4ebGHOM  gUCUMNAUHBI  «ECTeCTBO3HaHMe»
obecrneymBaeT JOCTUXEHME CTyAeHTamn Cnefyrowux pes3ynbTaToB:
NINYHOC T HbIX:

1) pPOCCUICKYH TFpaXAaHCKYH WAEHTUYHOCTb, MNaTpUOTU3M, YBaXKEHME K
CBOEMY Hapofy, 4YyBCTBa OTBETCTBEHHOCTM nepes POAWHON, ropfocTn 3a CBOW
Kpali, CBOK PoAuHy, npowsioe W HacToslee MHOrOHaLWOHaNbHOro Hapoga
Poccuu, yBaxkeHue rocyfapCcTBeHHbIX CMMBOMOB (rep6, nar, rmmH);

2) TPaXOAHCKYK MO3MUMI0 KaK aKTUBHOIO M OTBETCTBEHHOrO ujeHa
pOCCUICKOro 06uiecTBa, OCO3HAlOWEero CBOM KOHCTUTYUWMOHHbIE npaBa WU
0043aHHOCTM, YBaXKaloLero 3aKOH M MpaBonopsfoK, 06/1ajatoLero 4ysBCTBOM
COOCTBEHHOr0  [AOCTOMHCTBA, OCO3HAHHO  MPUHUMAIOWEro  TPaguLMOHHbIE
HauWoHanbHble W 06LleyYenoBeyYecKme ryMaHUCTUYeCKne W [eMoKpaTuyeckue
LleHHoCTH;

3) rOTOBHOCTb K CNny>XeHuto OTeyecTBy, ero 3awuTe;

4) chopMMPOBAHHOCTb MUPOBO33PEHMUSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUSA HayKU W OOLLECTBEHHOW NpPaKTMKW, OCHOBAHHOrO Ha Awasnore
Ky/bTyp, a TakXe pasinyHbIiX (POpM 0OLLEeCTBEHHOIO CO3HAHWA, OCO3HaHWe CBOEro
MecTa B NONUKY/IbTYPHOM MUPE;

5) copmmpoBaHHOCTbL OCHOB CamMOpas3BUTUA W CaMOBOCMWTaHUSA B
COOTBETCTBMM C 0OLLEYENOBEYECKUMU LEHHOCTAMU W uaeanamu rpaxgaHCKoro
obuiecTBa; TrOTOBHOCTb M CMOCOGHOCTb K CaMOCTOATE/IbHOW, TBOPYECKON U
OTBETCTBEHHOW AeATENbHOCTH;

6) TO/NepaHTHOe CO3HaHWe W TMOBeAeHWE B MNOJMKY/bTYPHOM MUpe,
rOTOBHOCTb M CMOCOBGHOCTb BECTU AWanor ¢ ApyruMu NoAbMU, JOCTUTaTb B HEM
B3aMMOMOHUMAHWA, HaX04MTb OOLLMe Uein U COTPYLHMUYATb ANA UX LOCTUXKEHWS,
CNOCOBHOCTb  MPOTMBOCTOATL  MAEONIOTUW  3KCTPEMU3MA,  HaLMOHaIN3Ma,
KCeHo(hoOMN, AUCKPUMUHALMX MO  COUMasibHbIM, Pe/IUTMO3HbIM, PacoBbIM,
HaLWOHa/bHbLIM MPU3HAKaM U APYrMM HeraTUBHbLIM COLMaNbHbIM ABIEHUAM;

(8 pea. Mpukasa MunHobpHaykn Poccum ot 29.06.2017 N 613)
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7) HaBbIKM COTPYAHMYECTBA CO CBEPCTHMKaMM, AeTbMW MMajLiero Bo3pacTa,
B3poC/NbIMM B 06pa3oBaTe/ibHOW,  OOLWECTBEHHO  MOfie3HOW,  y4yebHo-
nccnefoBaTelbCKOM, NPOEKTHOM M APYruX Buaax LesaTeNlbHOCTH;

8) HpaBCTBEHHOe CO3HaHME W MOBeAeHMe Ha OCHOBE YCBOEHMS
006LLeYeNnoBeYECKNUX LLEHHOCTE;

9) TroTOBHOCTb M CMNOCOBHOCTL K 06pa3oBaHWO, B TOM  uyuUChe
caM0o06pa3oBaHMIo, Ha MNPOTSKEHUM BCEN XKM3HW; CO3HaTe/IbHOE OTHOLUEHUE K
HenpepbIBHOMY 00pa30BaHMIO KaK YC/NOBUKO YCMEWHOW NpPogecCUOHaNIbHOW W
00LLeCTBEHHOWN [eATeIbHOCTH;

10) scTeTMYECKOe OTHOLUEHME K MUPY, BK/OYas 3CTETUKY OblTa, HAy4YHOrO U
TEXHWUYECKOro TBOPYECTBa, CNopTa, 06LWECTBEHHbIX OTHOLUEHW;

11) NpuHATME W peann3aunio LeHHOCTel 340p0BOro M 6esonacHoro obpasa
XXU3HW, NOTPeOGHOCTM B  (PU3NYECKOM CaMOCOBEPLUEHCTBOBAHWUWN, 3aHATUAX
CNOPTUBHO-03[,0POBUTENbHON [EATENIbHOCTbIO, HENpUATUE BPeAHbIX MPUBbIYEK:
KypeHus, ynoTpebaeHns ankorons, HapKoTUKOB;

12) 6epexkHoe, OTBETCTBEHHOE N KOMIMETEHTHOE OTHOLLEHWE K PU3NYECKOMY
M TMCUXONOTMYECKOMY 3[0POBblO, Kak COOBCTBEHHOMY, Tak W Apyrux /nwofen,
YMeHMe 0Ka3bliBaTb MEPBYH) MOMOLLb;

13) 0co3HaHHbI BbI6GOP ByAayLLen nNpodeccMn M BO3MOXHOCTEW peannsaunmu
COOCTBEHHbIX  >XW3HEHHbIX  M/IAHOB;  OTHOWEHWEe K  NpoMeccuoHanbHOW
[EeATENbHOCTU KakK BO3MOXHOCTM Y4acTuA B pelleHMU NINYHbLIX, 0OLEeCTBEHHbIX,
roCcyAapCTBEHHbIX, 00LeHaUNOHabHbIX NPo6em;

14) chopMMPOBAHHOCTb 3KOIOTMYECKOT0 MbIWAEHUS, NOHUMaHUS BAUAHUSA
COLMaNbHO-3KOHOMNYECKNX MPOLLECCOB Ha COCTOAHWE MPUPOLHOM W COLManbHOWA
cpefpbl; NpuobpeTeHKe OMnbiTa 3KO/I0ro-HanpasAeHHOW AeATENbHOCTH;

15) 0TBETCTBEHHOE OTHOLLUEHME K CO3[aHWMI0 CeEMbW Ha OCHOBE OCO3HAHHOrO
MPUHATUSA LLEHHOCTEN CEeMENHOMN XU3HM,

MeTanpeaMeTH bIX:

1) ymeHne camoCTOATENbHO OnpeaenaTb Lenu LeAaTeNlbHOCTM U COCTaBNATb
NNaHbl [eATeIbHOCTU; CaMOCTOATE/IbHO OCYLWeCTB/ATb, KOHTPO/NUpPOBaTh U
KOPPEKTUpPOBaTb [AeATe/IbHOCTb; WCMO0Nb30BaTb BCe BO3MOXHble pPecypcbl A
OOCTVDKEHWSI  MOCTaBfIEHHbIX Lefed W peanv3auymum  MNNaHOB  AeATENbHOCTH;
BbIGMPaATb YCMeLIHbIe CTPATErUN B Pa3INYHbIX CUTYaLUNSX;

2) yMeHue npoAyKTMBHO o06WaTbCA M B3aMMOAENCTBOBaTbL B Mpouecce
COBMECTHOM  AesTeNbHOCTW,  Y4YMTbiBaTb  NO3MUMM  APYrUX  Y4aCTHMKOB
AesTeNbHOCTU, 3(heKTUBHO pa3peLlaTb KOHMANKTbI;

3) BnageHne HaBblKaMW [MO3HaBaTe/lbHOW, Y4eOHO-UCCnefoBaTeNIbCKON 1
MPOEKTHON [AeATe/NIbHOCTW, HaBblkaMy paspelleHns npobnem; CnocobHOCTb U
rOTOBHOCTb K CAMOCTOATE/IbHOMY MOWUCKY MeTOAO0B pelleHns npakTUyecKnx 3agau,
MPUMEHEHUIO pas/InyHbIX METOAOB MO3HaHUS;

4) TOTOBHOCTb M CMNOCOOGHOCTb K CamMOCTOSTENbHOW WH(OPMaLMOHHO-
NMo3HaBaTe/IbHOW [eATeNbHOCTU, BfafeHne HaBblKamMWy MOyYeHUss HeobXoAMMOM
MH(OopMaLnn 13 crioBapeit pazHbiX TUNOB, YMEHNE OPUEHTUPOBATLCA B Pas3/INUHbIX
NCTOYHMKAX WH(OpMauuUn, KPUTUYECKM OLEeHMBATb W  WMHTEPNPeTUPOBaTb
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NH(opMaLmMIo, Nonyvyaemyro M3 pasiMyHbIX UCTOYHNKOB;

5) yMeHue MCMNO/b30BaTb cpeacTBa NH(OPMALMOHHbIX 7
KOMMYHUKaLUOHHbLIX TexHonornin (ganee - WKT) B pewweHUM KOTHUTUBHbIX,
KOMMYHWKATUBHbIX W OpraHu3auMoHHbIX 3afjady C cobnogeHnem TpeboBaHMI
3ProHOMMKN, TEXHUKM 6e30MacHOCTU, TUTUEHbI, PECYpPCcoCOepexXeHuns, NpPaBoBbIX U
3TUYECKUX HOPM, HOPM MH(OPMaLMOHHON 6€30NacHOCTMU;

6) yMeHMe onpeaensaTb HasHavyeHWe U (YHKUMW Pas3fIMYHbIX COLManbHbIX
WHCTUTYTOB,

7) yYMeHWe CaMOCTOSITe/IbHO OUeHMBaTb W MPUHMUMATb  PeLLeHus,
onpefensolmne cTpaTernio noBefeHNs, C YY4ETOM FpaXKAaHCKUX U HPaBCTBEHHbIX
LIEeHHOCTEW;

8) BnafeHue S3bIKOBbIMW CpefAcTBaMM - YMEHUE SICHO, JIOTUYHO W TOYHO
n3naratb CBOK TOYKY 3PEHUS, UCNOMb30BaTb afleKBaTHbIE S3bIKOBbIE CPEACTBA;

9) BnafjeHWe HaBblKaMK MO3HaBaTe/IbHON pedieKCUM Kak 0CO3HaHWA
coBeplIaeMbIX [AeWCTBUIA U  MbICIMTENbHBLIX MNPOLECCOB, WX pPe3ynbTaToB U
OCHOBaHWi, rpaHuL, CBOEro 3HaHUS M He3HaHWsl, HOBbIX MO3HaBaTe/IbHbIX 33a4a4y W
CPEeLCTB UX AOCTVKEHUS.
npeAMeTHbIX:

1) chopMUPOBAHHOCTb NpPeACTaB/EHNI O PONN UH(OPMALMN U CBA3AHHBIX C
Hen NPOLECCOB B OKpY>KatoLLleM MUpE;

2) BnajeHWe HaBblKaMW airTOPUTMUYECKOTO0 MbILIEHNS W MOHMMaHue
Heob6Xo0AMMOCTIN (hOPManbHOro ONUCcaHNs anropuTMOB;

3) BnafieHMe yMeHUeM MoHMMaTb MporpaMmbl, HanncaHHble Ha BblGPaHHOM
ANA N3YyYeHUs YHUBEPCaNbHOM anropuUTMUYECKOM fA3blKE BbICOKOTO YPOBHS;
3HAHWEM OCHOBHbIX KOHCTPYKLMIA NPOrpamMMuUpoBaHns; YMEHWEM aHann3mpoBaTtb
anropuTMbl C UCNOJSIb30BaHNEM TabnuL;

4) BnageHue CTaHAApPTHbIMW MNPUEMaMX HamnUcaHWA Ha anropUuTMUYECKOM
A3blKe Mporpammbl NS peleHns CcTaH4apTHOW 3ajayn C  UCMNOoSb30BaHUEM
OCHOBHbIX KOHCTPYKLMIA MporpaMMupoBaHMs W OTNafKM TakuMxX Mporpamm;
MCMOMNb30BaHME FOTOBbIX MPUKAAAHbLIX KOMMbIOTEPHbLIX MPOrpaMM Mo BblGpaHHOM
cneuunanusauuy;

5) chopmMMpOBaHHOCTb MNpPeACTaBNEHWUIA O KOMMbHOTEPHO-MaTeEMaTUUYECKNX
MOAensx M HeobXOAMMOCTM aHanm3a COOTBETCTBMA MOAENN W MOAENMPYEMOro
obbekTa (nmpouecca); 0 cnocobax XpaHeHMs W npocTeillein 06paboTKe AaHHbIX;
MOHATMA 0 6a3ax AaHHbIX U CpeAcTBax AOCTyNa K HAM, YMeHUA paboTaTb C HUMWU;

6) BnafeHWe KOMMbIOTEPHbIMK CpeAcTBaMWU MNpPeACTaBNeHUAs W aHaiu3a
[aHHbIX;

7) C(hOpMUPOBAHHOCTb 6a30BbIX HAaBbIKOB W YMeHWW MO CO6MOAEHMIO
TpeboBaHNN TEXHUKKU 6e30MacHOCTU, TUTMEHBbI U pecypcocohepexeHns npu paboTe
CO cpefcTBamu MHMOpMaTU3aUMK;, MNOHUMAHMUA OCHOB MPaBOBbIX acrneKToB
MCMNO/b30BaHMA KOMMbIOTEPHBLIX NporpaMmMm 1 paboTtbl B VIHTepHeTe.



1.4. Konn4yecTBO 4acoB Ha 0CBOEHME MPOrpaMMbl YUE6HON AUCLUUNIUHbI:

MaKCMMasnibHON y4ebHON Harpysku obyuvatowierocs 117 4yacos, B TOM YMCIIE:
0653aTeNbHON ayaMTOPHOW Yy4ebHOM Harpyskmn obyuvatouierocsa 117 4acos.



2. CTPYKTYPA I COAEPXAHUE YYEBHOW ANCLUNMNNHDbI
2.1. O6beM y4yebHON AUCUMNAUHBLI U BUAbI Y4ebHO paboThl

Bug yuebHoii paboThl
MakcumanbHasa y4yebHas Harpyska (Bcero)
Ob6s3aTenbHasa ayguTopHas yyebHasa Harpyska (Bcero)
B TOM yucne:

nabopatopHble 3aHATUSA

npakKTUYecKue 3aHATUSA

KypcoBas pa6oTa (NpoekKT)
WTorosas atTecTauusa B popme

XnMuna
Bug yuyebHoi paboThl rog
MakcumanbHasa ydyebHas Harpyska (Bcero) 78
O6fa3aTenbHana ayguTopHas YydyebHasa Harpyska 78
(BCEro)
B TOM 4uche:

nabopatopHble 3aHATMA

npakTUYecKue 3aHATUSA 20

KypcoBas paboTa(npoekT)

6uonorus
Bug yuebHoii paboThl rog
MakcuManbHasa yvyebHas Harpyska (Bcero) 39
O6fa3aTenbHaa ayauTopHas yudebHasa Harpyska 39
(BCEro)
B TOM 4mche:

nabopatopHble 3aHATUSA

npakTuyeckune 3aHATUA 20

KypcoBasi paboTa(npoekT)

rog
117
117
40
OnthdepeHUMpoBaHHOTO
3ayeTa
lcem 2cem
34 44
34 44
10 10
lcem 2cem
17 22
17 22
6 14



2.2. TeMaTMUYeCKUiA NnaH 1 coaepXXaHue y4ebHOW ANCUMNINUHBLI ECTBECTBO3HAHUE

HanmeHoBaHUe
pas3fesioB U TeM

1
Paspgen 1. Xumusa
Obuwasn un
HeopraHuyeckasa xmmnsa
Ob6wasn un
HeopraHuyeckasa Xxmmmnsa
Tema 1.1.
OCHOBHble MOHATUA U
3aKOHbl XUMUNN
1.1.1.
OCHOBHbI€e MOHATUSA
XUMUN
1.1.2
OCHOBHbI€e 3aKOHbI
XUMUN

Tema 1.2.
MeproAnYyecknii 3aKoH
u lNMepnognyeckas
cucTteMa XMMUYeCKnxX
3N1eMeHTOB
O.N.MeHpaeneeBa u
CTpoOeHNe aToma

Copep)XaHue yyebHoro matepuana, nabopaTtopHble U NpaKTUyeckne paboThl,
camocTosTesibHas paboTa obyvarowmnxcsa, Kypcosas pabot (NpoekT)

BeuwectBo. AToM. Monekyna. XUMnUYecKuii anemeHT. Annotponus. MNpocTbie N CAOXHbIE
BewecTBa. KayeCTBEHHbII U KOMWYECTBEHHbIN COCTaB BeL,eCTB. XUMWUYECKME 3HaKu U
thopmMynibl. OTHOCUTENIbHbIE aTOMHAA U MOJIeKynapHas maccbl. KonnMyecTBo BELLECTBA.
CTtexnomeTpmnsa. 3aKOH COXpaHeHUS MaccChbl BewecTB. 3aKOH MOCTOAHCTBA COCTaBa BeL,ECTB
MOJIEKYNSAPHOI CTPYKTYpbl. 3aKOH ABOragpo n CneficTBUs UX Hero.

JeMoHcTpaunu:

Mogjenn aToM0B XUMWUYECKUX 3/IEMEHTOB

Mogenu Monekyn NpocTbiX W CMOXHbIX BELECTB (LIAapOCTEPXKHEBLIE).
Konnekuus npocTbiX N CMOXHbIX BeLLecTB.

O6bem yacoB YpoBeHb
OCBOEHUS
3 4
42
4
2 1
2 1
4



1.2.1.
OCHOBHbIe CBefieHUNSA 0
CTPOEHUUN aToMa

1.2.2.
Mepnoanuecknii 3aKoH
n Mepuognyeckas
CUCTEMA XUMWNYECKNX
3/1IEMEHTOB
0. .MeHpeneeBa

Tema 1.3.
CTpoeHune BelecTBa

1.3.1.
XnmMnyeckasi cBsi3b

1.3.2.
CTpoeHne BELLECTB.
Kpuctannunyeckue
peleTKu

ATOM - cnoxHaa 4actuya. Aapo (NPOTOHbI U HEWTPOHbI) M 3NEKTPOHHas 060/M04Ka.
M3oTonbl. CTpOeHMe 3NeKTPOHHbIX 060/M104EK aTOMOB 3/1EMEHTOB MafblX MepuofoB.
OCO06EHHOCTM CTPOEHUA 3NEKTPOHHbLIX 060/104EK aTOMOB 3/IEMEHTOB 6O0NbLWINX MepuoaoB
(nepexofHbiX 3neMeHTOB). lMoHATME 06 opbuTanax. 5-, p- n N-Opbutann. 3eKTPOHHbIe
KOH(Urypawumm aToMmoB XMMUYECKMUX 3/1IEMEHTOB.

OTkpbiTMe [O.N. MeHpeneesbiM [lepnofnMyeckoro 3akoHa.
thopmynuposke O.N. MeHfeneesa.

MepnoanyecKUin 3akoH B

Mepunogmnyeckas Tabnuua XMMUYECKUX 3/1EMEHTOB -  rpauyeckoe oTobpaxeHue
nepuogmnyeckoro 3akoHa. CTpyKTypa nepuoguyveckoi Tabnuubl: nepuopabl (Manbie W
6onblwune), rpynnel (rnagHas n noboyHas).

CoBpemMeHHas (OpMY/MpPOBKA MEPUOLMYECKOr0 3akOoHa. 3HauyeHMe MNepuoanyeckoro

3aKOHa W MepuoaMYEcKOl CUCTEMbl XMMWUYECKUX 3nemeHToB [O.. MeHpaeneea ans
pasBUTUA HayKW U NOHUMAHUS XUMWUYECKON KapTUHbI MUpa.

JemMoHcTpauunn:

PasnnuyHble hopMbl Meprnoanyeckoil CUCTEMbl XMMUYECKUX 3neMeHToB [./.MeHeneesa.

KaTnoHbl, nx obpasoBaHMe M3 aTOMOB B pe3y/nbTaTe npouecca OKUCAEeHWUA. AHWOHbI, UX
obpa3oBaHMe W3 aTOMOB B pe3y/bTaTe npouecca BOCCTaHOBMeHWA. VIOHHas CBA3b, Kak
CBA3b MeXJy KaTMOoHaMM W aHWOHaMW 3a CYeT 3NEeKTPOCTAaTUYECKOTro MNPUTSIKEHUS.
Knaccugumkauma MOHOB: NO COCTaBy, 3HaKy 3apsfa, HaUYMK rugpaTHoOli 060/10YKN.

MexaHn3m 06pa3oBaHWA KOBaNeHTHOW CBA3M (OOMEHHbLIA W AOHOPHO-AKLEMTOPHbIN).

AnekTpooTpuLaTenbHOCTh. KoBaneHTHble MonsipHas W HenonspHas cBA3W. KpaTHOCTb
KOBaNeHTHOI CBA3MN.

MeTannnuyeckas XMMmMyecKasa CBA3b.

NoHHbIe  KpucTannuueckue  peweTkn. CBOWCTBA BEWECTB C  WOHHbIM  TUMOM
KPUCTaNNM4ecKom peLleTku.

MonekynsipHble W aTOMHble KpucTannmMuyeckMe pelwetku. CBOICTBA BeLWecTB ¢

MONEKYNSAPHbIMA M aTOMHBIMU KPUCTAN/IMYeCKUMM peLleTKaMm.
MeTannuueckas KpucTtannuueckas pewietka. ®usmyeckme cBoiCTBa MeTaN/0B.
TBepaoe, XMAKOe U razoo6pasHoe coCTOsHWSA BellecTB. Mepexos BewecTBa M3 04HOMO
arperaTHoOro COCTosHUA B Apyroe. BogopofHas CBA3b. AHOMaNMM (M3NYeCcKUX CBOICTB
BO/bI.
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1.3.3.
UncTble BewecTsa U
cmecn. incnepcHeble

CUCTEMBI

Tema 1.4.
Bopa. PacTtBopbl.
OneKTponnTnyeckas
anccoumnauyms

1.4.1.
PacTBopbl

1.4.2.
ONeKTponnTmnyeckas
anccoymaumnsa

MoHATME O CMecu BelecTB. FOMOreHHble U TeTeporeHHble cmecu. CocTaB CMecei:

o6bemMHas 1 MaccoBas 40N KOMMOHEHTOB CMeCH, MaccoBas 0N NPUMeCei. 2
MoHATUE 0 AMcnepcHoli cucTeme. AucnepcHas dasa v ANCNEPCUMOHHas cpeja.

Knaccndmkaums gucnepcHblx cucteM. MOHATAE O KONMOUAHBIX CUCTEMAX.

JemoHcTpayun:

Mogenun KpucTaninyeckmx pelleTok XNopuaa HaTpus, iWoga, anmasa, rpaguTa.

O6pa3ubl MUHEPANOB U FOPHLIX MOPOA,.

O6pa3subl pPa3MUHbIX AMCMEPCHLIX CUCTEM: 3MY/bCWUIA, CYCMeH3Wil, aspo3onei, renein u

30/1eM.

Boga kak pacTBopuTenb. PacTBopeHMe KaK (M3MKO-XMMUYECKWUI npouecc. Tennosble

aheKTbl NpU pacTBOPeHUU. PacTBOPMMOCTb BellecTB. HacblWeHHble, HeHacbIWeHHbIe, 2
nepechlleHHble PacTBOpbl. 3aBUCUMOCTb PaCTBOPMMOCTM TFa30B, XWUAKOCTEA W TBEPAbIX

BELLECTB OT pa3/inuyHbiX (hakTopoB. MaccoBas [0S pacTBOPeHHOro BellecTBa. PelleHue

3afay Ha MaccoBYIO [0JII0 PaCTBOPEHHOI0 BeLLEeCTBa.

MpakTnyeckaa pabota Ne 1

MpuroToBneHne pacTBopa 3afaHHOW KOHLeHTpaLum 2

SNEeKTPONNUTbI 1 HEINEKTPONNUTLI. INEKTPONMTHYECKas gnuccoumnannsa. MexaHu3mbl
31EKTPONINTUYECKON gnccoumnanmm Aas BeLWEeCTB C pa3IMYHbIMU TUNaMn XMMUYECKOM
cBA3N. TmapaTMpOBaHHbIe N HETMAPATUPOBAHHbLIE MOHLI. CTeneHb 31EeKTPOINTUYECKOW 2
anccoumnayun. CunbHble U cnabble 31eKTPOAnMTbl. OCHOBHbIE MOOXEHNS TEOPUN
31EKTPONNTUYUECKON guccoynaumm. KNcnoTbl, OCHOBAHMSA M CONU KaK 3N1EKTPOUTHI.
JeMoHcTpaunu:

PacTBOPUMOCTb BELLECTB B BOJE.

CobupaHune rasoB MeTo40M BbITECHEHUS BOAbI.

PacTBopeHWe B BOJE CEPHOI KUCNOTbI U CONEA aMMOHUSA.

O6pasubl KpMCTannorngpaTos.

MpuroToBaeHWe XXECTKON BOAbl U YCTPAHEHUE €€ XeCTKOCTMN.

O6pa3ubl MUHEpasbHbIX BOA Pas/IMYHOr0 Ha3HavyeHwus.



Tema 1. 5.
Knaccudumnkayms
HeopraHM4yecKunx
COeAMHEHNA N NX

CBOICTBaA

1.5.1.
Kucnotbl

1.5.2.
OcHoBaHUA

1.5.3.
Conn

154
OKcuabl

Tema 1. 6.

Xnmunyeckume peakyuu

1.6.1.
Knaccnmnkaymns

XMMUYECKNX peaKkuuit

MpakTnyeckaa pa6ota Ne 2

KncnoTbl Kak 3MeKTPOMINTLI, UX KnacCUPUKaLmMsa MO pasiMyHbIM Mpu3HakaM. XUMU4Yeckue
CBOWCTBA KWCNOT B CBeTe TEOpPUU 3MEKTPONMTUYEcKOl guccoumanum. OCO6GEHHOCTM
B3aMMOAENCTBUSA KOHLEHTPUPOBAHHOW CEPHOM M a30THOW KUCAOT C MeTannamu.
OCHOBHble CNOCO6LI NOMYYEHWA KUCNOT.

MpakTnueckas pabota Ne 3

OCHOBaHMA KaK 3MeKTPONWUThLI, WX Khaccuukaums no  pasAuyHbIM  NpU3HAKaMm.
XMMnYecKne CBOINCTBA OCHOBaHWIA B CBeTE TeOPUM 3MEKTPOSUTUYECKON AMccoumaumnm.
PasnoxeHne HepacTBOPUMbIX B BOAE OCHOBaHMi. OCHOBHble CMOCOObI MOMyYeHUd
OCHOBaHWA.

MpakTnyeckaa paborta Ne 4

Conun Kak 3nekTponutbl. Conu cpefHue, KUCble U OCHOBHble. XMMWUYECKU CBONCTBA COMel
B CBETE TEOPUM 3NEKTPOAMTMYECKON anccoumnanyun. Cnocobsbl NonyyveHns conei.

MoHATMe o pH pacTBOpa. KncnoTHas, Weno4vyHas, HeliTpanbHas cpedbl pacTBOPOB.
Fmaponuns conei.

MpakTnyeckas pa6ota Ne 5

Coneobpasywowme n Heconeobpasyrwwme okcnabl. OCHOBHbIE,

aM(OoTepHble U KUCNOTHbIE OKCUAbl. 3aBUCMMOCTb XapakTepa oKcuga OoT CTeneHU okKucne-
HMA 06pa3yloLLero ero Metanna. XmMuyeckume cBolicTBa oKCUAoB. MonyyeHne OKCMA0B.

Peakunn COefMHEHNS, Pa3/IOXEHUS, 3aMeLLeHNs, 06MeHa. KaTanuTnyeckue peakuuu.
O6paTuMble U HeoGpaTUMble peakuMn. TOMOTeHHbIE N FeTeporeHHble peakuum.
JK30TepMMYECKME M IHLOTEPMMYECKME peaKLyun. TennoBoit ahHeKT XMMUYECKNX
peakunit. TeEpMOXUMUYECKUNE YPABHEHUS.
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1.6.2.
OKUCNNTENBbHO-
BOCCTAHOBUTE/NbHbIE
peakumn

1.6.3.
CKOpOCTb XMWNYECKOI
peakuunu.
Xnmunyeckoe
paBHOBecue

Tema 1.7.
MeTannbl 1 HemeTan bl

Tema 1.7.1.
MeTannbl

Tema 1.7.2.
HemeTtannbl

CteneHb oKucneHus. OKWCAUTENb W BOCCTAHOBNEHME. BOCCTAHOBUTENb W OKUCNEHME.
MeToa  31eKTPOHHOro 6anaHca ANS  COCTaB/IEHUS  YPaBHEHWA  OKWUCAUTENbHO- 2
BOCCTAHOBMTE/bHbIX peakuuii

MoHATME O CKOPOCTU XUMMWYECKUX peakuuid. 3aBUCUMOCTb CKOPOCTM XUMUYECKUX
peakumnii OT pas/InyHbIX (aKTOPOB: NPUPOLbl pearvMpyloLiMx BeLlecTB, WX KOHLeHTpauuu,
TemnepaTypbl, MOBEPXHOCTU COMPUKOCHOBEHWA U  UCMOMb30BAHWA  KaTasn3aToOpOB. 2
NHrmnéunTopbl.

Ob6paTMble N HeobpaTUMble peakuum. XnmMmnyeckoe paBHOBecUe M cnocobbl ero
CMeLLeHuns

JemoHcTpayunu:

Mpumepbl HeOBpPaTUMbIX peakuuin, naywmnx ¢ obpasoBaHMeM ocafka, rasa UM Bofbl.
3aBNCUMOCTb CKOPOCTU XUMMNYECKON peakuun OT MPUPOAbl pearupyowmnx BeLLecTs.
3aBMCUMOCTb CKOPOCTM XMMUYECKOW peakumy OT NPUCYTCTBMA KaTanuM3atopa Ha npumepe
pa3noXKeHna nepokcuja BoAOPOAa C MOMOLLbI ANOKCMAA MapraHua

OCco0b6eHHOCTM CTPOEHUS aTOMOB W KpucTannoB. ®Pusmyeckume CBOWNCTBA MeTassoB.
Knaccugmkauma meTannoB no pasjiMyHbIM Npu3Hakam. XMMUYeCcKue CBOMNCTBA MeTassoB. 2
SNeKTPOXUMUYECKUNI psaj HanpsHKeHWA MeTannoB. MeTannotepmus.

O6wume cnocobbl nofyyeHus metannos. [oHATMe o MmeTannypruum. [MupomeTannyprus,
rMapomMeTannyprmua n anekTpoMmetannyprus. CnnaBbl YepHble U LBETHbIE.

OCO6EeHHOCTN CTPOEHUSI aTOMOB.

HemeTannbl - npocTbie BewecTsa. 3aBUCMMOCTb CBOMNCTB rafioreHoB OT UX MOJIOXKEHUA B
Mepuogmnyeckoin cucteme. OKUCANTENbHBIE N BOCCTAHOBMTE/bHbIE CBOWCTBA HEMETA/0B 2
B 3aBUCMMOCTHU OT MUX MOMIOXKEHUA B PAAY 3N1EKTPOOTPULATENBHOCTU.

MpakTnyeckas paboTa Ne 6

MonyyeHue, cobupaHue n pacnoHaBaHue rasos 2
MpakTnyeckaa pabota Ne 7

PelleHne aKCcnepyMeHTabHbIX 3ajay 2
JdemMoHcTpaunn:

Konnekuyus metannos.
Konnekuusa HemeTannos.



OpraHnyeckasa xmmns
Tema 2.1.
OCHOBHbIe MOHATUA
OpraHM4yecKoim XumMunn u
TEOPUSA CTPOEHUSA
OpraHn4ecKnx
coeAunHeHUN
2.1.1.
MpeagMeT OpraHMyYecKoi
xnmuun. Teopund
CTPOEHUA
OpraHnyecKux
coegnHeHnin A.M.
ByTneposa
2.1.2.
Knaccugpukauuns
OpraHMyeckunx BeLLecTB
N peakumnii

Tema 2.2.
YrnesoLopoAbl
2.2.1.
MNpepenbHble
yrnesoLopogbl
(ankaHbl)
2.2.2.
HenpepgenbHble
yrnesofopoabl

Konnekums npoayKUMin CUNMKATHOMN MPOMbILWIEHHOCTM (CTekna, dapdgopa, asHca,
LleMeHTa u ap.)

MpUpPoAHbIE, WUCKYCCTBEHHbIE W CUHTETMYECKWE OpraHuyeckme BeuwlecTBa. CpaBHeHMe
OpraHMYyecKnx BeLecTB C HEOPraHWYeCKUMMU.

BaneHTHOCTb. XMMMYECKOe CTpOoeHMe Kak NopsfjoK COeAnHEHWS aTOMOB B MOJIEKY/bl MO
BaIEHTHOCTMW.

OCHOBHble MOMOXEHUSA TEOPUM XMMWUYECKOTO CTPOeHUs. 3omepuss ©  M30Mepbl.
Xumunyeckme hopmynbl ¥ MOAENUN MONEKYN B OPraHUYeCcKon Xumum

Knaccngmkaums  Bewects N0  CTPOEHWUIO  YINEpPOLHOr0  CKeneta WM Haluyuio
(hYHKLMOHaNbHbIX rpynn. Fomonorn u romonorua. Havyana HomeHknatypol IUPAC.
Peakuun npucoeguHeHus (rMApUPOBaHUA, rajoreHMpoBaHUs, ruMAporanoreHnpoBaHus,
rugpataumn). Peakuuu oTwenneHns (4ervapupoBaHuns, AerugporanoreHnupoBaHus,
jerngpataymun). Peakumu 3amelleHns. Peakunun nsomepusauum.

CpaBHeHMe knaccugpukKaLmm coeUHEHUIA N Knaccu@ukaLum peakumnii B HeOpraHMYecKon u
OpraHNYecKon Xumumn.

JemMoHcTpayun:

Mogenn MoneKyn romosioroB M M30MepOB OpraHNYecKnX COefUHEHMIA.

KauecTBeHHOe 0OHapyXeHue yrnepoja, BOLOPOAa B OPraHUYECKUX COefUHEHUAX.

ANKaHbl: TOMONIOTMYECKWI psf, M30MepUs UM HOMEHKNaTypa ankaHoB. XUMUYeckue
CBOWCTBA ankaHOB (MeTaHa, 3TaHa): FOpeHUWe, 3aMeLleHNe, pPasfoXeHUe, AerMapupoBaHue.
1[pvMeHeHMe aNKaHOB Ha OCHOBE CBOWCTB

3TuneH, ero nonyyeHve (ferngpupoBaHueMm 3TaHa, Aenosumepusaluein NoAnaTUNEHA).
Fomonornyecknii psag, WU3OMepus, HOMeHKnaTypa ankeHoB. XWMUYECKue CBOICTBa
3TWNEHa: TOpeHWe, KayeCTBEHHble peakuun (obecuBeumBaHWe GPOMHOMA BOAbl M pacTBopa
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(ankKeHbl, ankKagueHbl,
aNTKNHbI)

2.2.3.
ApeHbl

2.2.4.
MpupoaHbLIE UCTOYHUKN
yrneBofopooB

Tema 2.3.
Kuncnopopcoaepxatyue
opraHuyeckue
COelMHEHNSA

2.3.1.
CnupTtbl. deHoN

nepmaHraHara Kanug), rupgparauus, nonuMmepusauma. lNpuMeHeHWe 3TUNEHA Ha OCHOBe
CBOWCTB.

MoHATME 0 fAMeHax KaK YrneBofopogax C ABYMS [ABOMHbIMM cBA3iMU. CONpsXeHHbIe
AVeHbl. XMMMWYecKue cBOicTBa ByTagmeHa-1,3 M M30MpeHa: obGecuBeyYmBaHue GPOMHOINA
BOAbl Y NONUMEPU3aLLMA B KayuyKn. HaTypanbHbIli U CUHTETUYECKUE KayuyKu. Pe3uHa.
AueTuneH. XuMn4yeckne CBONCTBA aLeTUeHa: ropeHue, obecuBeynBaHne 6POMHON BOfbI,
npucoefnHeHne xnopoBogopoja u rugpatauma. TpuMmepusauns aletusieHa B 6eH301.
MpuMeHeHNe aleTUNeHa Ha OCHOBe CBOMCTB. Mony4yeHune aueTnneHa. Mexknaccosas
N30Mepusa C ankagmeHamu.

BeH3son. XnmMunyeckne  cBoilicTBa  6eH3ona: ropeHue, peakuum 3aMellLeHunn
(ranoreHnpoBaHue, HUTpoBaHKUe). MpnuMeHeHne 6eH30M1a Ha OCHOBE CBOWCTB. 2
Fomonoruyeckuii pag apeHos. Tonyon. HutposaHue Tonyona. TpoTun.

MpakTnyeckas pabota Ne 8

MpupoAHbI/ ras: coctaB, NPUMEHeHMe B Ka4yecTBe TON/NBA. 2
Hed1b. CocTaB 1 nepepaboTka HepTu. MeperoHka HeTn. HehTenpogyKThl.

OKTaHOBOe 4YMCNo 6eH3MHOB U LLeTAHOBOE YMCNO0 AW3Ee/IbHOM0 TOMIUBA.

JemoHcTpaunu:

[opeHne MeTaHa, aTWNEHa, aueTueHa.

OTHOWeHMe MeTaHa, 3TW/ieHa M aLeTU/eHa K pacTBOpY MepMaHraHara Kaams.

MonyyeHne aTuneHa peakuuei germapoTauuy aTaHoNa, aLeTuneHa - rugponnsom kapbuga
KanbLms.

Konnekuuna o6pa3yoB HeTn M HEPTENPOLYKTOB.

Konnekuyns «KaMeHHbIA yronb U NPoAYKLUS KOKCOXUMMWUYECKOTO MPON3BOACTBAY.

12

MonyyeHne 3TaHonNa 6POXEHWEM TNOKO3bl W ruapatauneit atuneHa. MAPOKCUbHas
rpynna Kak (yHKUMOHanbHas. [lOHATME O npefenbHbIX OfHOATOMHbLIX CRMpTax. 2
Xumunyeckume cBOICTBa 3TaHONa: B3aMMOJeENCTBME C HaTpuMeM, o6pasoBaHMe MNPOCTbIX W
CNOXHbIX 3(UPOB, OKUCNEHWEe B anbaerni. MprMeHeHMe 3TaHONna Ha OCHOBE CBOMCTB.
ANKOroNnM3M, €ro nocneacTBus U npeaynpexneHvne. MeTWNOBbIA  cnupT U €ro
MCNONb30BaHWE B KAayeCTBE XUMMUYECKOH Cbipbsi. TOKCMYHOCTb MeTaHOfMa M npaBuna

15



2.3.2.
Anbperujsbl.
Kap60oHOBble KUC/OThI

2.3.3.
CnoxHble aupsbl.
XKnpebl

2.3.4.
Yrnesofibl

TeEXHUKK 6e30nacHOCTM Npu paboTe C HUM.

FNnuepuH Kak MpeAcTaBUTENlb MHOFOATOMHbIX CRAUMPTOB. KauecTBeHHas peakuus Ha
MHOr0aTOMHbIe CNUPTLI. puMeHeHWe rnuuepuHa.

dunsnyeckne N XMMnYeckKme cBONCTBa (eHosMa. B3auMHoe BAMsAHME aTOMOB B MOJIEKY /e
(heHoNa: B3aMMOJENCTBME C TMAPOKCUAOM HAaTPMA M a30THON KUCNOTON. MpumeHeHue
theHoMa Ha OCHOBE CBOIACTB.

K

MoHATMe 06 anbgermpax. AnbferungHas rpynna kKak QyHkuumoHanbHas. ®opmanbierng u
ero CBOWCTBa: OKWC/IeHWEe B COOTBETCTBYIOLWLYIO KWC/IOTY, BOCCTaHOB/NEHWE B
COOTBETCTBYHOWMIA cnupT. T[lonyyeHue anbhernfoB OKUCNEHWEM COOTBETCTBYHOLWMX
cnupToB. MNMpuMeHeHUe popmanbiernja Ha OCHOBE €ro CBOWMCTB.

MoHsATME 0 Kapb6oHOBbIX Kucnotax. Kap6okcunbHas rpynna Kak (yHKUMOHanbHas.
FomMoformyecknii  psag npefefibHbIX OAHOOCHOBHbIX KapbOHOBbIX KUCAOT. [lonyveHue
Kap60HOBbLIX KUCNOT OKWUC/IEHWEM anbferngos. XWMUYECKMe CBONCTBA YKCYCHOIA
KMCNOTbI: 06LWuKe CBOWNCTBA C MWHEpasbHbIMW KWCAOTaMU W peakums 3aTepuukaluu.
MprMeHeHWe YKCYCHOM KWC/IOTbl HAa OCHOBE CBOMCTB. Bbiclwive >XWPHbIE KUCOTbI Ha
npumepe NafbMUTUHOBOMN U CTEAPUHOBOM.

MonyyeHne CNOXHbLIX 3(PUPOB peakumen aTepuukarmm. CnoxHbole agupbl B Npupoge, ux
3HaueHue. NMpUMeHeHMe CNOXHbLIX 3(DUPOB Ha OCHOBE CBOMCTB.

Xupbl Kak cnoxHble agmpbl. Knaccudukayms Xupos. XUMUYECKNe CBOMCTBA XXUPOB:
rMAPOAM3 U TMAPUPOBAHNE XUAKUX XMUPOB. MNMpUMeHEHNEe XMPOB Ha OCHOBE CBOMCTB.
Mbina

Yrneesogbl, WX Knaccugukauma: MoHocaxapugbl (rnwkosa, ¢pykrosa), Agucaxapugbl
(caxaposa) u nonucaxapmabl (Kpaxman u Lennonosa).

FNoKo3a- BelecTBO C JABOWNCTBEHHOW GYHKUWel- anbAerngocnmprt. XuMU4Yeckue
CBOMCTBA T[/1IOKO3bl: OKWC/NeHWe B i/IIOKOHOBYK KWUCNOTY, BOCCTaHOB/NEHWE B COpoWUT,
cnupToBOe 6poxeHne. MONOYHOKUCNOE BpPOXEHWE TNOKO3bl. MpUMeHeHUe T0KO3bl Ha
OCHOBE CBOWCTB.

3HayeHne Yrneso40B B XXMBOW MNPUPOLE W >XWU3HU 4enoBeka. [MoHATME O peakumnsx
MoAMKOHAEeHCALUW W TUAPOAM3a Ha nNpumepe B3aMMOMpeBpalleHWid: TrN Ko3a-—- >
nonucaxapug.

JemoHcTpayunn:

OKucneHue cnupT a B anbgerng.

KauecTBeHHas peakuuns Ha MHOToaTMHbIe CNUPThI.

Peakuusa cepebpsaHOro sepkana agb/ici 0B 1 rNHOKO3bI.
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Tema 2.4.
A3oTcogepxaLue
opraHuyeckue
CoefiINHeHUnA.
Monumepsl
2.4.1.
AMUHbI

2.4.2.

AMUWHOKUCNOTbLI. Benku
Monnmepsbl

MNToroBsoe 3aHATHE.

OKMUCNeHne anbiernaa v rnKosbl B KUCAOTY C MOMOLbIO rugpokcuaa mean (11).
KauecTBeHHas peakuus Ha Kpaxmarn.

MoHATME 06 amMuHax. AnudaTuyeckme amuHbl, WX Knaccudukaums u HOMeHKnaTypa
AHUNVMH, KaK oOpraHMYyeckoe OCHOBaHue. T[loNyyeHMe aHWAUHA W3  HUTpobGeH3ona.
MpUMeHeHNe aHWMHA Ha OCHOBE CBOWCTB.

AMUWHOKNCNOTbI  Kak aMpoTepHble AW(PYHKLMOHANbHbIE OPraHWYeckne COefUMHEHUS.
XUMuUYecKne cBoiCTBa aMUHOKUCNOT: B3aUMOZeECTBME CO LeNoYamn, Kucnotamm u apyr
C Apyrom (peakuus nonvKoHaeHcauum). lMenTugHas cBA3b U nonunenTugbl. MprmMeHeHne
aMWHOKMUCNOT Ha OCHOBE CBOWCTB.

MepBUYHas, BTOPUYHASA, TPETUUYHAA CTPYKTYpbl 6eNKOB. XUMUYECKUE CBONCTBA GENKOB:
ropeHue, aeHaTypauus, rugponmns, LUBeTHble peakuun. buonornyeckme yHKLMM GENKOB.
Benkn v nonucaxapugbl Kak 61Mononumepbl.

MnacTmaccbl. MonyyeHWe MONMMEPOB peakuueil nNonvMepusauun 1M NONMKOHAEHCALUN.
TepmonnacTUYHble U TepMOpeaKTMBHbIE MnacTMmacchl. MpeAcTaBMTeN nnacTmacc.
BonokHa, ux knaccudmkayus. 1[onyyeHne BoNOKOH. OTAeNbHbIe MPeACTaBUTENN
XUMUYECKNX BOMOKOH.

3awmTa UHANBMAYaNbHbIX TBOPYECKMX NPOEKTOB.

MpakTnyeckasa pa6ota Ne 9

Pacno3HaBaHue nNaacTMacc M BOMOKOH

MpakTnyeckasa pabota Ne 10

PeleHne akcnepMMeHTanbHbIX 334ay Ha WAEHTUGDUKALUIO OPraHNYeCKUX COefUHEHWUIA.
JemoHcTpayuu:

PacTBopeHue 1 ocaxpaeHue 6eKoB.

LIBeTHble peakummn 6enKos.

[opeHMe NTMUYLErO Mepa U WEePCTAHON HUTW.

17
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Pasgen 2.buonorus

BBepeHue.

YdyeHne 0 KNeTKe.
Tema 1 Xummnyeckas
opraHusauns KneTku.
CTpoeHue n hyHKUUK
K/eToK.

Tema 2. O6MeH BellecTB
M npeBpalleHne sHeprum

CopepxXaHune yyebHOro matepuana

O61bekT u3ydyeHus O6uonorum - xueas npupoga. [IpU3HaKM >XUBbIX OpPraHU3MoB.
MHoroo6bpasne >XWBbIX OpPraHW3MOB. YpPOBHeBas OpraHusauus >KMBOW MPUPOAbI U
agonitouma.  MeTo4bl MO3HaHUSA >XMBOW npupofbl. O6LWME 3aKOHOMEpPHOCTU 6Guonoruu.
MpegMeT n3yyeHusa obobuialowero Kypca «buosorusa», uennm u 3agaym kypca. MsyueHue
OCHOBHbIX 3aKOHOMEPHOCTE BO3HWKHOBEHMWA, Pa3BUTUS W CYL,ECTBOBAHUA XXW3HWU Ha
3emie U COBpPEMEHHON ee opraHu3auun. Ponb 6uonorun B GpOpMUPOBAHUM COBPEMEHHON
€CTEeCTBEHHO-HAY4YHOW KapTUHbI Mupa MW B MNPaKTUYECKOW [eATeNbHOCTU N0feN.
CobniofieHne npasu/l noBedeHUs B nNpupofe, 6epexxHoe OTHOWEHWE K 6GMOMOTMYECKUM
06bekTaM (pacTeHUsM M XUBOTHLIM U UX COO6LLECTBAM) M UX OXPaHa.

JemoHcTpauumn

bruonornyeckne cucTeMbl PasHOro YPOBHA: KJ/eTKa, OpraHu3Mm, nonynsauus, sKocucTema,
6uoctepa. LlapcTBa XXMBOIN NpUpoabl.

Cofep>xaHue yyebHOro matepuana

Knetka — anemeHTapHas »>XuWBasi CUCTeEMa M OCHOBHasi CTPYKTYPHO-(PYHKLUMWOHaNbHas
eQMHMLA BCEX >XUBbIX 0praHu3smoB. KpaTkas MCTOpUA W3YUYEHUA KNETKU. XUMUYecKas
opraHmsaumsa knetku. OpraHMYeckne W HeopraHuM4yeckue BeLECTBA KMNETKU U XKUBbIX
opraHusmoB. benku, yrnesogbl, NUNUAbI, HYKJNEUHOBbIE KUCAOTblI WU UX POSib B K/ETKe.
CTpoeHMe 1 hyHKUUN KNeTKU. MpOKapnoTUYECKNE U 3yKapuoTUUYeCKne KNeTKu. Bupycel
KaK HeKneTouyHasa ¢opma >XU3HM K UX 3HauveHue. bopbba C BMPYCHbIMKU 3ab60/e€BaHUSMMU
(Cnna v ap.) Uutonnasma n knetoyHas membpaHa. OpraHonabl KneTku. O6MeH BelLecTB
M npeBpaleHne aHeprum B KneTke. MaacTUYECKUiA N 3HepPreTUYecknin obmeH. CTpoeHue u

hyHKUMM xpomocoM. OHK — HocuTenb HacnefcTBeHHON wWHpopmauuun. Pennukaums
OHK. TeH. MeHeTnuecknini Kog. brocnHTes Genka.
JemMoHcTpaunn

CTpoeHne wun cTpykTypa 6enka. CtpoeHue monekyn AHK wun PHK. Pennmkauua AHK.
CxeMmbl 3HepreTmyeckoro obmeHa u 6uocuHTesa 6enka. CTpoeHWe KeTOK MPOKapuoT K
3yKapuoT, CTPOEHWEe M MHOroobpasue KNeToK pacTeHUn U XMBOTHbIX. CTpoeHMe Bupyca.
doTorpathnm cXem CTPOEHUA XpPOMOCOM. CxemMa CTPOEHUs reHa.

Cofep>xaHue yyebHoro martepuana

MnacTtuyeckunii N aHepreTuyecknii obmeH. CTpoeHne u dyHkumMm xpomocom. AHK —
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B KNeTkKe.

Tema 3. )KM3HEHHbI
LUMKN KNEeTKN.

OpraHusm.
Pa3mMHOoXeHNe n
WHAMBUAYaNbHOE
pasBuTME OPraHU3MoB.
Tema 1. Pa3MHOXeHUsA
OpraHn3Mos.

Tema 2.
NHuauBnpyansHoe
pa3BuMTUE OpraHusmMa.

Tema 3.
uansnpyansHoe
pa3BuTMe YenoBeka.

HOCWUTENb HaCNefACTBEHHON uWHGpopmaynn. Pennmkauyma AHK. [eH. FeHeTMYeCcKuUii Kog.
BruocuHTes 6enka.

Cofep>xaHue y4ebHOro matepuana

KneTkn n nx pasHoo6pasve B MHOFOK/J€TOYHOM opraHusme. [AuddepeHunpoBKa KNeTOK.
KnetoyHas Teopua CTPOeHUs opraHn3mMos. MuTos. LIMTOKMHES.

JdemMoHcTpayun

CTpoeHne u cTpykTypa 6enka. CtpoeHue monekyn AHK wn PHK. Pennunkauyms AHK.
CxeMbl aHepreTmyeckoro obmeHa u 6MocuHTe3a 6enka. CTPOeHME KMETOK NPOKapuoT K
3yKapuoT, CTPOeHMEe N MHOroobpasne KIEeTOK pacTeHWA U XUBOTHbIX. CTpoeHMe Bupyca.
doTorpaum cxem CTpoeHMs XpoMocoM. Cxema CTPOEHUS TeHa.

MpakTnyeckoe 3aHATUE 1.

MpurotoBaeHne 1 onucaHWe MUKPOMNpPeENapaToB KNeTOK pacTeHuii. CpaBHEHME CTPOEHUS
KNeTOK PacTeHMI M XXUBOTHbLIX MO FOTOBLIM MUKpOMpenapaTam.

OpraHu3am — efuHoe uUenoe. MHoroo6pasme opraHuU3MoB. PasmMHOXeHWe — BaxHeliwee
CBOICTBO XWUBbLIX OpraHM3moB. MonoBoe n 6ecrnosoe pasmHoXeHue. Meio3. ObpasoBaHume
MoM0BbLIX K/IETOK W OMIOA0TBOPEHNE

JemMmoHcTpauum

MHoroo6pa3ne opraHu3smoB. OOMeH BelWleCTB W MNpeBpalleHne 3Heprum B KIeTKe.
®doTocuMHTEe3. [leneHne Knetku. MwuTo3. bBecnosoe pasMHOXeHue OpraHun3Mos.
O6pa3oBaHue MOMOBbLIX KNeTOK. Meiio3. OnnofoTBOpPeEHNe y pacTeHuid. NHAnBMayanbHoe
passuTue opraHuMsMa. TuMnbl NOCTIMOPUOHANBHOTO Pa3BUTUA XXUBOTHbLIX

CogepxxaHue yue6Horo Mmatepumana

OMOpUOHanbHbIA 3Tan OHTOreHe3a. OCHOBHble CcTaguM 3MOPUOHANBHOTO Pas3BUTKUSA.
OpraHoreHes. [ocTambpuoHanbHoe pa3BuTue. CXOACTBO 3apofbllleid npeacTaBuTenei
pasHbIX TPynn MO3BOHOYHbLIX KaK CBUAETENbLCTBO WX 3BOJIIOLMOHHOIO poAacTBa. MpuumnHbl
HapyLleHNA B pa3BUTUN OPraHU3MOB.
Cofep>xaHue yyebHoro martepunana
MHuavBnpgyanoHoe pa3BuTue yenoseka. PenpoAyKTUBHOE 340poBbe. [MocneaAcTBUA BAUAHUSA
anKorond, HWKOTWMHA, HapKOTUMYECKUX BELLECTB, 3arpAa3HeHud cpefbl Ha passBuTue
Yes0BeKa.
JdemoHcTpaunu
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OCHOBbI TEHETUKUN U
cenekumnu.

Tema 1. OCHOBHbIE
YUYeHUs 0
HacnegCTBEHHOCTUN ©
N3MEHUYNBOCTH.
3aKOHOMepHOCTH
HaenegCTBEHHOCTMH.

Tema 2. OCHOBBbI
cenekymmn pacTeHui,
XXUBOTHbIX U
MWKPOOPraHn3MOoB.

bBecnonoe pasMHOXeHMe opraHn3moB. O6pasoBaHue NOAOBbLIX KNeTOK. ONno4OTBOPEHME Y
pacTeHuii. IHAMBMAYanbHOe pa3BMTME OpraHmM3Ma. Tunbl MOCTAIMOPMOHANBLHOIO Pa3BUTMUSA
KUBOTHbIX

MpakTnyeckoe 3aHATUE 2.

BbiABneHne M onucaHuMe MNpPUM3HAKOB CXOACTBa 3apofblllieli 4YenoBeka W ApYrux
MO3BOHOYHbIX KakK [0Ka3aTefbCTBO UX 3BOIIOLMOHHOI0O poACTBa.

CopepXaHune yyebHoro matepmana

[eHeTMKa — HayKa 0 3aKOHOMEpPHOCTAX HAC/NeLCTBEHHOCTM M U3MEHUYMBOCTM OPraHM3MoB.
[.MeHAenb — OCHOBOMOJIOXHUK TeHeTUKWU. eHeTnyeckas TEPMUHONOIUA U CUMBOJIMKA.
3aKOHbl TEHEeTUKU, YyCTaHOBNeHHble [.MeHgenem. MoHornépugHoe u AUTNGpPUAHOE
CKpewnBaHue XpomMOCOMHass TeopwWs HaclefCTBEHHOCTU. B3aumogeicTBMe reHOB
leHeTuka nona. CuensieHHOe C No/OM Hac/iefoBaHue. 3HaYeHe TeHeTUKN AN CefleKunm n
MeguUUHbI. HacneacTBeHHble 60M€3HM  4YenoBeka, WX MNPUYUHBL U NPOUNAKTUKA.
3aKOHOMEpPHOCTU M3MEHYMBOCTU. HacneACTBEHHas, WU TEHOTUMUYECKASA, U3MEHYUBOCTD.
MogngpunkaynoHHas, WANM  HeHacNeACTBEHHas, W3MEHUYMBOCTb. [eHeTMKa 4enoBeka.
leHeTMKa W MefuuuHa. MaTepuanbHble OCHOBbl HacneACTBEHHOCTU U WU3MEHUYUBOCTW.
FeHeTMKa 1 3BOMIOLMOHHAA Teopus. MeHeTMKa nonynauuni

JdemMoHcTpayuun

MoHoruépugHoe un aurnépugHoe ckpewusaHue. [MepekpecT XpomocoM. CuensieHHoe
HacnegoBaHue. MyTauuu.

CopepxaHue yuebHOro matepmana

[leHeTMKa — TeopeTuyeckas OCHOBa cefekuuu. OpomMallHMBaHUE D>KUBOTHBLIX MU
BblpallMBaHue KynbTYPHbIX pacTeHMn — HavalbHble 3Tanbl CefeKkuun. YueHue
H.N.BaBunoBa 0 UeHTpax MHOroo6pasus u MPOUCXOXAEHUS KYNbTYPHbIX pacTeHui.
OCHOBHble MeTOAbl Cefnekuuu: rubpuamMsaums u WCKYCCTBEHHbIR 0T60p. OCHOBHbIE
LOCTMIKEHUA COBPEMEHHON Cenekuun KYNbTYPHbIX PacTeHUi, AOMallHUX XXUBOTHbLIX U
MUKpoOpraHn3MoB. buoTtexHonorua, ee [OOCTMXKEHWA U MepPCneKTUBbLI  pasBUTUA.
3Tuyeckne acnekTbl HEKOTOPbIX AOCTUXEHWA B 6uoTexHonorun. KnoHupoBaHue
XXUBOTHbIX (Npobnemb

KNOHUPOBAHUS YenoBeka).
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MpouncxoxaeHne un
pa3BUTKE XXU3HN Ha
3emse. OBOIIOLMOHHOE
yueHue

Tema 1. NMpoucxoxageHune
M HayvanbHble 3Tanbl
pasBuUTUE XMN3HU Ha
3emne. Mctopus
pa3BUTUA 3BOJMIOLNOHHBIX
naei.

Tema 2. MKpo3BonOLMA
N Makpoa3BooLUA.

JdemoHcTpaunm

LleHTpbl MHOroo6pasus u
XUBOTHBbIX.

Mmépuansauma. VICKYCCTBEHHbIN 0T60p. HacnegcTBeHHble 60M€3HU 4enoBeka. BnusdHue
anKorosm3mMa, HapKoOMaHuun, KypeHus Ha HacneACTBEHHOCTb.

MpaKTnyeckoe 3aHATHE 3.

CocTaB/ieHMe MPOCTEALINX CXEM MOHOTMOPUAHOTO W AUTMOPUAHOTO CKpeLiMBaHuA.
PelleHMe reHeTUYEeCKUX 3afau.

MpakTnyeckoe 3aHATUE 4.

MPOUCXOXAEHNA KYNbTYPHbIX pacTeHWid ©  JOMalHUX

AHann3 (GeHOTUMNUYECKO W3MEHUYMBOCTU. BbisiBNeHWEe MyTareHoB B  OKpyXKaroliei
cpede W KOCBEHHas OleHKa BO3MOXHOFO WX BfIMSIHUS Ha OPraHu3M.
FUnoTesbl  MPOUCXOXAEHUS  XXKW3HU.  M3yyeHMe  OCHOBHbIX  3aKOHOMEPHOCTE

BO3HUKHOBEHWS, PasBUTMA W CYLLECTBOBAHUA >XU3HM Ha 3emsie. YC/IOXKHEHUE >XXMUBbIX
opraHM3MoB B nMpouecce 3sonouun. MHoroobpasme >XMBOro Mmupa Ha 3emne u
COBpeMeHHas ero opraHusauusa. MVctopma pasBuTUS 3BOMIIOLUOHHBLIX WAeid. 3HayeHwue
pa6oT K./lnHHesd, >K.b./lamapka B pasBUTUM 3BOMOLUMOHHLIX WAeiA B 6OMONOTUN.
JBONOUMOHHOE yyeHne Y.[apBuHa. EcCTecTBEHHbIN 0TO6OP. Ponb 3BOMOLMOHHOIO YYeHUA
B DOPMUPOBAHNN COBPEMEHHOIW €eCTeCTBEHHOHAYYHOW KapTWHbI Mupa.

JdemMmoHcTpayun

Kputepun Buga. CTpykTypa nonynauumum. AfanTUBHble OCOOEHHOCTM OPraHW3mMoB, UX
OTHOCUTENbHbI XapakTep.

Cofep>xaHue y4ye6Horo matepunana

CoxpaHeHMe 6MONOrMYecKOro MHOroobpasnMs Kak OCHOBa YCTOWYMBOCTU OMOCHEpPbl U
MPOrpeccMBHOro ee pasBuTuda. TpMUMHbLI BbiIMUpaHuA BUAOB. OCHOBHble Harnpas/ieHUs
3BOJIIOLMOHHOTO nporpecca. buonornuyeckuii nporpecc u 6MONOrMYecKnidi  perpecc.
KoHuenunsa suga, ero kputepun. NMonynauna — CTPYKTYpHad eLAMHMLA BULA U 3BOJTOLNN.

Osvxyuwmne cunbl 3sonouum. CuHTETUYECcKad Teopusa 3BonouuMn. MUKPO3IBONOLUA.
CoBpeMeHHbIe npeacTaBieHuns 0 BMAoo6paszoBaHnu (C.C.YeTBeEpPMKOB,
N.N.Wmanbl ay3eH). Makpoasontouma. JokasaTenbCTBa 3BONOLNUMN.

JemMmoHcTpayun
OBOJIIOLUMOHHOE APEeBO PaCTUTENIbLHOTO Mupa. 3BOJIIOLMOHHOE LPEBO XMBOTHOIO0 Mupa.
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MpouncxoxaeHne
yenoBeka.

Tema 1 AHTponoreHes.

Yenoseyeckue pachl.

OCHOBbI 3K00TUMN.

Tema 1 3konorug -
Hayka o0
B3aVMOOTHOLUEHUAX
OpraHM3MOB MeXay
coboii 1 oKpyXKarLLeit
cpefoil.

MpeactaBuTeNnn pegkux 1 ncyesallwmnx BULAOB PaCTEHUA U XKMBOTHBbIX.

NMpakTnyeckoe 3aHATUE 5.

OnwncaHue ocobeil 0AHOT0 BMAA MO MOP(ONOrMYECKOMY KPUTEPUIO.

MpakTnyeckoe 3aHATUE 6.

Mpucnoco6neHne OpraHNW3mMoB K pa3HbiM cpegam o6uTaHus (BOAHOW, Ha3eMHO-
BO3AYLUHOW, NOYBEHHOIA).

MpakTuyeckoe 3aHATUE 7.

AHaNM3 1 oueHKa pasIMUyHbIX TUNOTEe3 NPOUCXOXLAEHUS XKUZHU.

CopepxaHue yuebHoro martepuana

asonwouna  npumatos. COBPEMEHHbIe  TUMOTe3bl 0 MPOUCXOXAEHUW  YenoBeka.
Joka3aTenb,cTBa poAcTBa 4Ye/0BeKa C MAEKONUTAOWUMN XUBOTHLIMU. ITanbl 3BONOLNY
yesioBeka. Yenoseyeckune pacbl. POACTBO M e4MHCTBO MPOUCXOXAEHUS 4Yen0BEYECKMX pac.
Kputuka pacusma.

JemMoHcTpaunu

UepTbl CXOACTBA W pas3inyms 4YenoBeKa W >KMBOTHbLIX. YepTbl CXOACTBA YesoBeKa W
npumMaToB. [poncxoxaeHue yenoseka. HYenoseyeckue pachl

MpakTnyeckoe 3aHATHE 8.

AHaNN3 1 oUEHKa PasNUYHbIX TUMNOTE3 O MPOUCXOXKAEHUN YEeNOBEKA.

CopepxaHue yyebHoro martepuana

JKonornyeckne akTopbl, UX 3HaAYEHWE B XKM3HW OPraHM3MOB. IKOOrMYECKUE CUCTEMBI.
Bugosas ¥ nNpoOCTpPaHCTBEHHAd CTPYKTypa 3KocucTteM. [luuieBble CBA3WM, KPYyrosopoT
Bellee 18 1 MpeBpalleHNe 3Heprum B 3KocucTemax. MexBUOBble B3aMMOOTHOLUEHUA B
aKocucreme: KOHKYpeHUuunsi,  CUM6MO3,  XWULHWYECTBO,  NapasuTU3M. MpuynHbI
YCIOMUYMBOCTM U CMCHbl 3kocucTem. Cykueccun. WckyccTBeHHble coobuiectBa --
arpo XOocCucTeMbl Y Yp6HOIKOCUCTEMBI.

JemMoHcTpaunmn

KpmoBopoT yrnepoga (asota u Agp.) B 6uochepe. Cxema arposkocucTembl. Ocobo
OoXpaHsfeMble NPUPOLHbIE TEPPUTOPUN PoCCUU. SKONOTMYECKME (PAKTOPLI U UX BAUAHUE Ha
OpKUW3Mbl.  MexBnoBble OTHOLWEHUA:  KOHKYpeHUus, CUMOMO3, XULLHWYECTBO,
napawmnm. $pycHOCTb pacTuTenbHoro coobuwectsa. [luweBble Uenn W CeTU B
6noueno iC

')KO.t0lH4Yeckne nupammugbl. Cxema 3kocucTembl. KpyTBOPOT BeWeCcTB WM NpeBpalieHue
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Tema 2. buocgepa -
rnobanbHas aKoCKUCTeMa.

Tema 3. bnocepa u
yesoBeK.

3HEpPruy B 3KOCUCTEME.

Cogep>xaHue y4ebHOro matepuana

YyeHne B.N.BepHafckoro o 6uocgepe. Posb XUBbIX OpraHnM3MoB B 6uochepe. brnomacca.
KpyroBopoT Ba)KHeillnX OGMOreHHbIX 3MeMEHTOB (Ha MpuMepe yrnepoga, asoTa U Ap.) B
6unoctepe. W3meHeHns B 6uoctepe. TllocneacTBmsi  AeATeNbHOCTM  YefioBeKa B
OKpy>Kawouieih cpege. BosgeiicTBme NpoM3BOACTBEHHON AEATENILHOCTM Ha OKPYXXaroWyH
cpeay B obnacTtu cBoei 6yayuiein npodeccun. nobanbHble 3KONOrMYECKMe NPo6AEMbl U
nyTV WX peLLeHus.

Cogep>xaHue y4ebHOro martepuana

3Konorna Kak TeopeTMyeckas OCHOBA paLVOHalbHOrO0 MPUPOLOMO/L30BAHUSA W OXPaHbl
npupoabl. Hooctepa. lMpaBuna noBefeHUs NHOAEA B OKpyXKallleil NpUpPoAHONA cpefe.
bepexHoe OTHOWeHWe K 6uonornyeckmm o6bekTaMm (pacTeHUSAM W XKUBOTHBIM U UX
coobwecTtBam) M MUX OXpaHa. IKCKypcuu. Mhoi oobpasne BuaoB. Ce30HHble (BeCeHHUe,
OCEHHME)M3MEHEHMNSA B NpuUpoje.

JemMoHcTpaunm

KpyToHopoT yrnepoga (asota u Aap.) B 6uocdepe. Cxema arpoxocuctembl. Ocobo
OXpaHseMble NpUpoaHbIE TeppuTopuK Poccun. 3Kono! nueckme PakTopbl U UX BAUSHUE Ha
OpKWH3Mbl.  MeXBUAOBble OTHOLWIEHMA:  KOHKYpeHuus, CUMOMO3, XULHUYECTBO,
napa in m3m.  fpycHoeTb pacTuUTenbHOro coobuiectBa. [uwieBble Uenn W CeTM B
6uoueHose.

3KO HU nyeckne nupamufbl. Cxema 3KOCUC ieMbl. Kp_MOBOpOT BeLLECTB W NpeBpalieHue
uiepi MM B XKOCUCTEMC.

1lpa Rlnyeckune 3aHAT Ns 9.

()nucamnc aH iponoreHHbIX U3MEHEHWIA B eC iCe FBEHHbIX NPUPOAHbLIX NaHfladpTax cBoel
Mmee 1lnocru.

1lpaKi nueckoe 3aHs ine 10.

CpaBHM ie.ii,Hoe onncaHue 0aHOIN K3 ecC teC iBEHHbIX MNPUPOAHbLIX cUCTeM (Hampumep
neealn KaKoW-HMOYAb arpoXXOCUCTEMbI (HanpuMep, MIWIEHWYHOTO MONS).

11psk lnyeckoe 3aH4 ine 11.

( oci.iB K'nne cxem nepegaunm BelleeiB M LWEPWN NH LENSM NUTaHWA B MPUPOAHON
HMK nc leMc 1 B arponeno ie.

Npsk nyeckoe tanti ine 12.

MTK.wWne KW npakTtyeekoe co3fgaHne ik «\v>iHelinuii >xocucTcMbl (NPeCHOHO Mn.w
akBapuym) PelleHMe >XONOrnyeckux <apad



BrnoHunka. 2

Tema 1. buoHuKa Kak Cogep>xaHune yyeb6Horo martepuana
O/IHO M3 HanpaB/IeHNiA PaccmoTpeHue OMOHMKOI 0COGEHHOCTER MOPKHOMUINONOrMUYECKOA OpraHn3aLnm XUBbIX
6uonoruu un OpraHu3mMoB U UX MCMO/Mb30BaHMA ANS CO3[aHWUS COBEPLUEHHBbIX TEXHUYECKUX CUCTEM WU
KN6epHeTUKN. ITOTOBOE  yCcTPOICTB MO aHanoruy ¢ XWBbLIMU cucTeMamu. TPUHLMUMBLI U NPUMEPbI UCMO/b30BaHUA B 2
3aHATME. XO03AWCTBEHHOW AeATENbHOCTW Ntodel MOPPORYHKUMOHANbHLIX YepT opraHusayunn

PacTEHUIA N XXMNBOTHbIX.

JemMoHcTpaunun

Mogenu cknagyaToil CTPYKTYpbl, NCMONb3YEMOI B CTpOMTEeNbCTBE. Tpy6yaTbie CTPYKTYPbI
B XXVMBOW Mpupoge u TexHuke. A3POAUHAMUYECKUE U TUAPOAMHAMMYECKME YCTpPOCTBa B
YXMBOWM NMpupofe MU TEXHUKe.

MpomexyTouHasa atTectauma opme auddepeHUNPOBAHHOIO 3a4eTa
NTOIro 117

1 - 03HAKOMUTENbHbIN (Y3HaBaHWE paHee U3y4YeHHbIX 06bLEKTOB, CBOMCTB);
2. - penpoAyKTUBHbLIN (BbINONHEHUE AeATeNbHOCTU Mo 06pasLy, UHCTPYKLUN WX Nog, PYKOBOACTBOM)
3. - NPOAYKTUBHbLIW (NNaHUpOBaHME U CaMOCTOATe/lbHOe BbINOMIHEHWE AesTeNbHOCTU, pellueHre NPo6eMHbIX 3aaad)
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3. YCNOBUA PEANIU3ALIW MPOrPAMMbI YYEBHON
ANCLUUNANHBI

3.1. TpeboBaHus K MUHUMaNbHOMY MaTepuanbHO-TEXHUYECKOMY
obecneyeHuUO

Peanusauma nporpaMmmbl AUCUUNAUHBLI TPeOyeT Hanmums y4yebHbIX KabWUHETOB
«XUMUm» n «bruonorun».

O6opypnoBaHue yyebHOro KabuHera:

- Mocaf04Hble MecTa Mo Ko/IMYecTBY 06yvaroLmnxces;

- paboyee MecTo npenojasaTens;

- [OCKa KfaccHas

- KOMMNNEeKT Yy4yebHO-HarnsagHbiX Mocobuit no gucumnamHe «XumMusa» (CTeHAbl,
CXeMbl, Tabnuubl, OMOPHbIE KOHCMEKTbl, Yy4yebHble nocobus, cnpaBoYHble
maTepuasbl)

- Habop nocypbl, 060pyA0BaHMA U PEAKTUBOB A/1F LEMOHCTPALMOHHOIO
KCNepuMeHTa M NpakTUYecKnx pabor.

- KOMMNNEKT y4ye6HO-HarnsAHbIX Mocobuii no AucuunanHe «buonorus» (CTeHAb,
CXeMbl, Tabnuubl, OMOPHble KOHCMEKTbl, Y4YeOHble M0oco6us, CnpaBOYHbIe
MaTepuanbl, MOAENU, MyNsHKMU 1 MUKPONpenapaTbl 6MONOTMYECKMX 06HEKTOB)

TexHnyeckne cpefcTea 00yYeHus:

- KOMMNbHOTEP C NNLEH3VOHHBIM MPOrpamMmMHbIM 06ecneveHrem
- MYNbTUMeAUHbIA NPOEKTOP;

- 3KpaH

3.2. IuthopmaLoHHoe o6ecneyeHne 06yUeHUs

MepeyeHb pPEKOMEHAYEMbIX  Y4UebHbIX  M3AaHWiA, VIHTepHeT-pecypcos,
AOMNONTHUTENbHOW NUTepaTypbl

OcHOBHas nuTepaTtypa no pasgeny «XMMmusi»

1. OpraHuyeckas xumus: yuyebHuk gns Crio/ N.N. Ipanbepr, H.J1.Ham- 8-e n3g.-
M: N3pgatenbcTBo KOpaliT, 2017-608c.- Cepusa : MNMpodeccmoHanbHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

2. O6buwas xumus. B 21. Tom L yyebHuk gna Cro/ H.J1. nuHka: nog pea. A.B.
MonkoBa. A.B. babakoBa.- 20-e u3g., nepepab. n gon. - M: M3gaTenscTBo
FOpaiT. 2017.- 353c.: (4) c. uB .okn. BKN. - Cepusa: npodeccroHanbHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

3. Obwasa xumus. B 21. Tom 2: yuebHuK gna CMoO/ H.J1. TnuHka: nog pea. A.B.
MonkoBa. A.B. babakoBa.- 20-e u3g., nepepab. un gon. - M: M3gaTtenscTso
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https://urait.ru
https://urait.ru

FOpaiT. 2017.- 379c.: (4) c. uB .pkn. BKA. - Cepusa: npodeccroHanbHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

[lononHuTeNbHaa nuTepaTypa

1.9N1eKTPOHHbIA HaYYHO-MONYNAPHbLIA XYPHaT «XUMUA U XUMUKA». Pexxum
poctyna: http://chemistrY-chemists.com/

2.Hay4Ho-nonynapHobli XXypHan «XUMUA N KU3Hb». PeXxunm
poctyna:http//www .hij.ru/

3.0630pHbIN Hay4YHO-MOMNYNAPHBIN XYPHaN «YCnexu XUmumx». Pexunm
flocTyna:http://www.uspkhim.ru/

4 KypHan «Xumusa. 1 ceHTabpa» Pexum goctyna: http://him. 1september.ru
5.HayuHbIl XypHan «O6Laa xuMmnsa». Pexxum gocTyna:
http://genchem.ru/avtoram/

6.3afa4m 1 ynpaxHeHuns no obuiein xmmun: yyeb.- npaktuy. NMocobue pana CMo/
H.1. TnuHka: nog pes. A.B. MNonkosa. A.B. babakosa.- 14-e nsg.- M:
N3patenbcTBO KOpanT. 2016.- 236¢.: Cepus: npoeccroHanbHoe 06pa3oBaHume.
Pexxum goctyna: http://urait.ru

7. MeTofunuecKne peKoOMeHAaLmMm no NpoBeAeHN0 NpakTUYeckmx pabot
ANCUUNANHBI «ECTECTBO3HaHME» pasfen «Xumusa» 415 cneuuanbHOCTeNn
TexHU4eckoro npoguns. Paspabotumk: H.N.bupkuHa, npenogasatens TTXKT-
(unnan PITYTMC. Tuxopeyk 2018r.

OcHoBHaa nuTepaTtypa no pasgeny «buonorva»

|. Buonormnsa: yyebHMK n npaktukym gna CrO/B.H. ApbiruH (M gp.); NoA. pes.

B.H. Apbirnna.- 2-e n3g.-M.: N3pgatensctso HOpanT. 2017.- 453c.:
https://biblio-online.ru/book/59B0679F-Al B0-4477-8E3D-B6A3FF31B4EC

JonoNHNTeNbHbIE UCTOYHUKN

1 Buonorms gns npodeccnin 1 crneumnmanbHOCTEN TEXHUYECKOTO M eCTeCTBEHHO-
Hay4yHoro npodunein: yyebHuk / B. M. KoHctaHTuMHOB, ®PageeBa E. O. Pe3aHoB
A.l'. - M.: Akagemus, 2015

2. TleHeTnKa 4enoBeka C OCHOBOW MefeLUWHCKOW reHeTUKM y4yeb. nocobue pns
Cno/ T.H. bopucosa, .. YysakoB. -2-e u3f., ucnp. n nog. -M.: 3garenscTso
FOpant. 2017,- 182c.. - Cepusa: TllpodeccuoHanbHoe o06pa3oBaHue. Pexunm
poctyna: http://urait.ru (He BXOAMT B NEpPeYeHb)

3. XypHan «buonorua» bio, Iseptember.ru

4. XXypHan yuntensa éuonorun, e-osnova.ru

5. TaseTbl 1 xypHanbl no 6uonornn window.edu.ru>catalog/resources/biologiy

6. MeToamnyeckne  pekomeHpauuMu no pabote ¢ NUTepaTypor MNo AUCLMUMIMNHE
«EcTecTBO3HaHMe» (pasgen «buonorua»). Paspabotumk: bBenesuesa A.H.,
npenogasatens TTXXT- dununana PIYTIC. Tuxopeuk 2022r.
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7. MeToAnYecKMe pekomeHjauuMm Mo MNOAroToBKe K ANGdepeHunpoBaHHOMY
3a4eTy Mo AucumnnnHe «EctecTBO3HaHMe» (pasgen «buonorus»). Pa3paboTumk:
Benesuesa A.H., npenogasatens TTXT-dpunmnana PIYTC. Tuxopeuk 2018r.

8. MeToanyeckne ykasaHUA [A1S BbIMNONHEHUA MPaAKTUYECKUX 3aHATUI Mo
ancunnnmHe «EctectBo3HaHue» (pasgen «buonorus»). PaspaboTtumk: benesuesa
A.H., npenogasatens TTXXT- dununana PIrYTMC. Tuxopeuk 2018r.
9.EcTecTBO3Haeune (pasgen «buonorus»): yye6.nocobue/ A.H.benesuesa; TTXT - dununan
PrYNC.-Tuxopeuk,2020.-52c.Pexxum goctyna: http://ttqt.ru

4. XAPAKTEPUCTUKA OCHOBHbIX BUJOB YYEEHOW
OEATE/IBHOCTU OBYYAKOWUMNXCHA

4J1. XapaKTepucTuKa OCHOBHbIX BUAOB y4eOHOW AeATeIbHOCTH
obydaroLmxca no pasgeny «Xummsa»

CopgepxaHue obyveHnsa  XapaKTepuUcTUKa OCHOBHbIX BUAOB AEATENbHOCTHU
obyvarownxcsa(Ha ypoBHe yuebHbIX AelACTBUIA)
YMeHUe faBaTb ONpefesieHne N ONepupoBaTh CAeLYHOLWUMM
XUMUYECKUMU NMOHATUAMU: BELEeCTBO, XUMUYECKUI 3/1IEMEHT, aToM,
MOJIEKYNA, OTHOCUTE/IbHbIE aTOMHAA U MOJIEKYNAPHAA MaccChl, UOH,
annoTponusa, U30ToMbl, XMMUYECKas CBA3b 3/1EKTPOOTpULaTE b-
HOCTb, Ba/IEHTHOCTb, CTeNeHb OKWUCNEHNA, MO/b, MOJIAPHAsA macca,
BaxHenwwme MOJIAPHbIA 06beM ra3o06pasHbIX BELeCTB, BELECTBA MOMEKYNAP-
XUMUNYECKNE NMOHATUA HOT0 W HEMOJIEKY/IAPHOTO CTPOEHUS, PACTBOPbI, 3NEKTPOSINT U
HE3JIeKTPONUT, 3NEeKTPONIUTUYECKAA JUCCOLMALNSA, OKUCIUTENb U
BOCCTAHOBWUTENb, OKUCNEHNE N BOCCTAHOB/IEHWE, TEMNOBON 3h(eKT
peakuum, CKOPOCTb XMMUYECKON peakunn, Katanms, XMMnU4eckKoe
paBHOBeCUe, YIrNepoaHbliA cKeneT, PYHKLMOHANbHAA rpynna,
n30Mepus, romosiorus.
dopmMynMpoBaHNe 3aKOHOB COXPaHeHWUS MacChl BELECTB U
MOCTOSIHCTBA COCTAaBa BeLLecTB.
YcTaHOBKa MPUYNMHHO-CNEACTBEHHONW CBA3M MEXAY COAepXKaHUeM
3TWX 3aKOHOB U HanmucaHWeMm XUMUYeCcKnX HOpMya N ypaBHEHWIA.
YCcTaHOBKa 3BOIOLMOHHON CYLWHOCTN MEHeNeeBCKON ©
COBPEMEHHOI (hOPMYNMPOBOK MepUoaMYecKoro 3akoHa . W.
MeHpaeneeBa. O6bsiCHEHME (HM3NYECKOTO CMbICNa CUMBOMUKMN
neprmoamnyecKol
Tabnuubl xumuyeckux anemeHToB . . MeHgeneesa (HOMepoB
3neMeHTa, nepuoga, rpynmbl) U yCTAHOBKA NPUUYMHHO-CNEACTBEH-
HOIN CBA3M MeXAY CTPOeHMEeM aTomMa ¥ 3aKOHOMEPHOCTAMM
N3MEHEHMWA CBOWCTB 3/1IEMEHTOB 1 06pa3oBaHHbIX UMW BeLLeCTB B
nepuvogax v rpynnax.
XapaKTepucTMKa 31eMEHTOB MasbiX U 60/bWIMX MepuofoB No mx
nonoxeHuto B Mepunognyeckoin cucteme A. N. MeHaeneesa
YCcTaHOBKa 3aBMCMMOCTU CBOWCTB XMMUYECKUX BELLECTB OT
CTPOEHMA aTOMOB 06pasyLMX UX XUMUYECKUX 3/1EMEHTOB.
XapakTepucTmKa BaXKHERLWNX TUNOB XMMUYECKUX CBS3el ©

OCHOBHbIE 3aKOHbI
XUMUN

OCHOBHbIe Teopun
XUMUU
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Ba)kHelwne BewecTBa
N maTepuansl

XNMUYECKNN A3bIK U
CUMBO/IMKA

XNMUYecKne peakumm

XNMNYECKUM
3KCMEPUMEHT

OTHOCUTENbHOCTU 3TOM TUNONOTUU.

O6bsACHEHME 3aBMCUMOCTU CBOWMCTB BeLLecTB OT UX COCTaBa U
CTPOEHMA KPUCTANINUYECKMNX PELUETOK.

PopMyNMpoBKa OCHOBHbLIX MOMIOXEHUI TEOPUMN 3NEKTPONUTUYECKON
auccounaunmn 1 xapakTepucTuka B CBETE 3TOM TEOPUM CBOWNCTB
OCHOBHbIX KNaCcCOB HEOPraHWYeCKNX COeAnHEHUIA. DOpMynMpoBKa
OCHOBHbIX MOJIOXKEHUA TEOPUN XUMUYECKOTO CTPOEHMSA
OpraHny4yeckux CoejMHeHNA N XxapaKTePUCTUKA B CBETE 3TOl Teopum
CBOWCTB OCHOBHbIX K/1aCcCOB OpPraHU4ecKnx COefuHeHWUIA
XapaKTepucTuKa cocTaBa, CTPOEHUS, CBONCTB, NONYYEHUSA U
npuMeHeHns BaxkHenwunx metannos (1A v Il A rpynn, antoMuHus,
)Kenesa, a B eCTECTBEHHO-HAay4YHOM npoduie u HeKOTopbIX d-
3/1EMEHTOB)M UX COEAUHEHWUNA.

XapakTepnucTuka cocTaBa, CTPOEHUS, CBOWCTB, MONYYEHUS U
npumMmeHeHns BaxHenwunx Hemetannos (VI A, VIIA, VIA rpynn, a
TaKXXe a3oTa u ¢ocdopa, yrnepoga v KpeMHus, Bogopoga) un ux
COEAMNHEHWNIA.

XapaKTepucTMKa cocTaBa, CTPOEHUS, CBOWCTB, NOYYeHNSa U
NMPYMEHEHNS BaXXHEMLINX KNaccoB Yr/ieBOAOPOA0B (anKaHoB,
LLMKN0anKaHoB, a/IkeHOB, aflIKUHOB, apeHOB) M UX Hanbonee
3HAYMMbIX B HAPOAHOXO03ANCTBEHHOM MjaHe npeAcTaBUTENEN.
AHanormyHas xapakTepucTuka BaXXHeWLWnx npeacraButenei
OPYTMX KNaccOB OpraHMYecKMX COeAUHEHWIA: MeTaHOMa 1 3TaHona,
CNOXHbIX 3(DUPOB, XNPOB, MbIA, anbierngos (hopmanbLerngos u
aueTtanbgernga), KeToHoB (auLeToHa), KApOOHOBbIX KMCNOT
(YKCYCHOW KMCNOTbI, ANA eCTeCTBEHHO-HAYy4YHOro nNpoduns
npefcTaBuTeNeid APyrmx KnaccoB KMCOT), MOHOCaxapuios
(rnoko3sbl), gucaxapupos (caxaposbl), nonucaxapuaos (Kpaxmana u
LLeNt0N03bl), aHWINHA, aMUHOKUCNOT, 6E/IKOB, UCKYCCTBEHHbIX U
CUHTETUYECKNX BOJMIOKOH, Kay4yKoB, njactMacc

Mcnonb3oBaHue B y4ebHOM 1 NpodecCNOHaNbHON AeATENbHOCTHU
XUMUYECKUX TEPMUHOB U CUMBOJIUKMN.

Ha3BaHuMe M3y4yeHHbIX BewWeCcTB N0 TPUBMANbHON WK
MeXAYHapOAHON HOMEHKNaType U OTpaKeHue cocTaBa 3TUX
COEAMHEHUI C MOMOLLbIO XUMUYECKUX DOPMYII.

OTpaXeHne XMMUYECKUX NPOLLECCOB C MOMOLLbI YpaBHEHMUI
XUMUYECKUX peakLuii

O6bsCHEHME CYLWHOCTU XUMUYECKUX npoleccoB. Knaccupukayms
XUMUYECKNX PeakLuil no pasiMyHbIM NpU3HaKam: YMCY W COCTaBy
NPOAYKTOB W peareHToB, TEMNMIOBOMY 3(PEKTY, HaNpaB/ieHUIO,
(hase,HaNMUMIO KaTanmsatTopa, M3MEHeHUIO CTeneHel OKMUCeHNA
3N1eMeHTOB, 06pasyoWNX BelecTBa.Y CTaHOBKa NPM3HAKOB 06LLero
M Pa3IMYHOro B TUMONOTUN peakunii AN HEOPraHMYEeCKOon u
OpPraHN4yeckom xmmuun.

Knaccutunuymkauma BellecTs v NPoOLECCOB C TOYKU 3peHus
OKWCNeHNA-BOCCTaHOBAEeHMsA. COoCTaBeHNe YpaBHEHUI peakLuid ¢
MOMOLLbI MeTOofa 3/IeKTPOHHOro 6anaHca.

O6BACHEHME 3aBMCUMOCTU CKOPOCTU XUMMUYECKON peakuumn u
MOMIOXEHNS XMMMUYECKOTO pPaBHOBECUA OT Pas3fiMyHbIX (PAKTOpPOB
BbinonHeHMEe XMMUYECKOT0 3KCMepUMeHTa B NOSIHOM COOTBETCTBUM
C npaBunamu 6esonacHocTu. HabnwgeHue, gpukcaynsa n onncaHue
pe3ynbTaToB MNPOBEAEHHOr0
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XumMunyeckas
WHpopmaLma

PacueTbl no
XUMUNYECKNM
thopmynam

M ypaBHEHUAM

MpotunbHoe ©
npogeccUoHanbHO
3HauYnMoe cofepxaHue

3KCMepuMeHTa

MpoBefeHMe CaMOCTOATENbLHOIO NMOUCKA XUMNYECKOW MHpopMaLum
C UCNONb30BAHMEM PA3INYHBLIX UCTOYHUKOB (HAYUYHO-NOMYNAPHbIX
n3LaHui, KOMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB HTepHeTa).
Vicnonb3oBaHWe KOMMbIOTEPHLIX TEXHONOTMIA 4N 06paboTKM 1
nepejaynm XMMmM4Yeckom MHGOpMaLUn 1 ee NpeacTaB/ieHNs B
pasnunyHbIX hopmax

YCcTaHOBKa 3aBUCUMOCTM MEXAY KaYeCTBEHHOW N KOJIMUYECTBEHHOW
CTOPOHaMM XUMMYECKMX 06BLEKTOB M MpoLeccoB. PelweHune
pacyeTHbIX 3a4a4y N0 XMMUYECKUM (opMynam 1 ypaBHe-

HUAM

OO6DBACHEHNE XUMMNYECKNX ABNEHUIA, MPONCXOAALUX B
npupoge,6biTy 1 Ha Npon3BoAcTBe. OnpefeneHne BO3MOXHOCTEN
NPOTEKAHUA XMMWYECKMUX MpeBpalleHnii B pa3iMyHbIX YCIOBUAX.
CobnofeHune npaBun 3KOMOTMYECKU FTPaMOTHOrO NOBeAEHUA B
OKpy-

Xarouelh cpefe. OueHKa BAUAHUA XUMUYECKOTO 3arpsi3HeHNs
OKpY>XXalLWen cpefbl Ha OpraHU3M YenoBeKa W Apyrue Xusble
opraHusmbl.Cob6atogeHne npaBua 6e3onacHoOro obpatleHus c
rOPOYUMU U TOKCUYHBLIMY BellecTBaMu, nabopaToOpHbIM
060pya0BaHNEM.

MofroToBKa pacTBOPOB 3a4aHHOM KOHLEHTpauum B 6bITY M Ha
NPOn3BOACTBE.

KpnTuyeckas oueHKa 4OCTOBEPHOCTU XUMUYECKOW
MHpopMaLumn,nocTynarLLelidi n3 pa3HbiX MICTOYHWUKOB

4.2 XapaKTepUCTUKA OCHOBHbIX BU/0B y4Ye6HOW JeATeNbHOCTY

Copfep>xxaHune
0by4eHus
BBepeHune

Xnmmyeckas
opraHusauus
KNEeTKU
CTpoeHune u
PYHKLUUN KNETKU

obyyarouwmxca no pasgeny «bmnonormnax»

XapaKTepucTMKa 0CHOBHbIX BULOB [eATeNIbHOCTU
obydarouwmxcsa (Ha ypoBHe y4eOHOW AeATe/IbHOCTN)
O3Hakom/ieHVe C OWONOTMYECKMMWU CUCTEMaMW  PasHOro
YPOBHA: KNETKOW, OpraHu3smMom, nonynsumen, 3KOCUCTEMOWA,
6unocepoit. OnpegeneHre ponnm 6uonornnm B HOPMMPOBaHMM
COBPEMEHHOW  eCTeCTBEHHO-Hay4YHOW KapTWHbl Mupa U
NpakTUYecKown [eATeNIbHOCTH noaen. ObyueHune
COONIOAEHMIO NpaBun MNOBefeHUs B NpuUpoge, OGepexHoMy
OTHOLUEHUIO K OMOMOrnYecknm o06beKTam (pacTeHuaM U

YXMBOTHbIM M UX COOOLLECTBAM) M UX OXPaHe.

YYEHWME O KJTIETKE

YMeHue npoBOAUTbL CPABHEHME XUMMWYECKOW opraHusaunm
XXUBBIX U HEXMBbIX 00beKTOB. lonyyeHne npefacTaBneHUs o
POJIN OPraHNYecKUX N HeopraHMYecKnX BELLECTB B K/IETKe
N3yueHne CTpPOEHMA  KNETOK  3yKapuoT, CTPOEHUS U
MHOroo6pasua KneToK pacTeHMA W XXMBOTHbIX C MOMOLLbIO
MukponpenapaTos. HabnwjeHue KMeTOK  pacTeHUid K
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OO6MeH BeLLECTB U
npeBpaLleHme
3HEPInN B K/ETKE
YXN3HEHHbIA UMKN
KNeTKN

YXNBOTHbIX noa MUKPOCKOMOM Ha rOTOBbIX
MUKponpenapatax, WX oOnucaHue. T[1pUroToBfieHMEe U
onncaHme MUKpoMpenapaToB KNETOK pacTeHuin. CpaBHeHue
CTPOEHMA KNEeTOK pPacTeHUA W XMBOTHbIX MO T[OTOBbIM
MUKponpenapaTam.

YMeHMEe CTPOUTb CXEMbl 3HEPreTMYeckoro ob6bmeHa w
onocunHTe3a  6GenKa. MonyyeHne  npeacTaBneHUss 0O
MPOCTPAHCTBEHHOW CTPYKTYype 6enka, monekyn AHK n PHK.
O3HaKoM/eHNe C KNeTOYHOW Teopuein CTPOEHMs OpraHUM3MOB.
YMeHne caMOCTOSTENbHO WUCKaTb [JOKasaTenbCTBa TOr0, 4TO
KneTka — 93/7leMeHTapHas »XmBas CuUCTeMa W OCHOBHas
CTPYKTYPHO-PYHKUMOHANbHAA  eAuHMLUA  BCEX  XKUBbIX
OpraHn3mMos.

OPIr'AHN3M. PASMHOXEHWVE N MHOANBWNAYAJIbHOE PA3SBUTUE

Pa3smHOXeHNe
opraHn3mosB

NHanBMayanbHoe
pasBuUTME
opraHusmMa

NHanBMayanbHoe
pasBuUTME
yesioBeKa

3aKOHOMepHOCTH
N3MEHYMNBOCTHU

OcHOBbI cenexkuun

OPIr'AHM3MOB
OBnafieHNe 3HaHMAMU O Pa3MHOXEHUU KaK O BaKHELleMm
CBOICTBE XKMBbIX OPraHU3MOB. YMeHMe CaMOCTOATE/IbHO
HaxoAuMTb  OTAMUMA  MWUTO3a OT  Meilo3a, onpefenss
3BOJIOLMOHHYIO PO/b 3TUX BUAOB AENEHUS KNETKM.
O3HaKOM/IEHNE C OCHOBHbIMW CTaAWsIMU OHTOreHe3a Ha
NpUMepe pasBUTUSE  MO3BOHOUYHBLIX JKMUBOTHBIX. YMeHUe
XapaKTepn3oBaTb CTafuMM MOCTIMOPMOHANLHOTO Pa3BUTUS Ha
npumMepe  uenoseka.  O3HAKOMMEHWE € MPUUYMHAMM
HapyleHWidA B pPasBUTMU OPraHM3MOB. Pa3BuTWE YMeHMs
NpaBuIbHO hopMMpoBaTh [0Ka3aTeNbHY10 6asy
3BO/IOLMOHHOIO Pa3BUTUS XKMBOTHOFO MMpa.
BbisiBNieHWe W OMnucaHWe MNPU3HAKOB CXOACTBA 3apojblLleli
yenoBeka M APYrMX MO3BOHOYHbIX KaK A0Ka3aTeNbCTBa WX
3BO/IOLMOHHOIO poacTBa. [lonyyeHUe MpeacTaBleHUs o
NoCNeACTBUAX BNUSHUA anKorossi, HAUKOTWUHA, HAPKOTUYECKMX
BELIECTB,  3arpsisBHeHWs  cpefbl Ha  pasBuTUE 1
PEnpoAyKTUBHOE 3[0POBbE YEOBEKA.
OCHOBbI TEHETUKIN N CENEKLNIN
O3HaKOM/IEHWEe C HaCMeACTBEHHON U HeHacneACTBEHHOV
M3MEHYMBOCTLIO U ee 6MONOrMUYECKO pONbi0 B 3BOMHOLUY
XXMBOro Mupa. MonyuyeHne npeacTaBNeHUs O CBSI3U FEHETUKU
W MeauuuHbl.  O3HAKOM/IEHME C  HAC/MeACTBEHHbIMY
6ONe3HAMM uYesioBeka, WX MPUUMHAMM U MPOGUNAKTUKOIA.
N3yueHne BAUSHUS ankoronn3mMa, HapKOMaHWUW, KYypeHus Ha
HacNeACTBEHHOCTb Ha BUAEeOMaTepMane. AHanus
(eHOTUNNYECKO W3MEHUMBOCTU. BbisiBNeHMe MyTareHoB B
OKpY>)Xalollleli cpefje U KOCBEHHas OLEHKa BO3MOXHOF0 WX
B/IUSIHWS| HA OPraHU3M.
MonyyeHne NpeacTaBEHUS O TEHETUKE KakK O TEOPETUYECKOM
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pacTeHNA,
XXUBOTHbIX U
MUKPOOPraHn3moB

OCHOBe cenekuuun. PasBuTWe MeTanpeamMeTHbIX YMEeHWR B
MPOLLECCe HAXOXAEHUA Ha KapTe LEeHTPOB MHOroobpasvs u
MPOUCXOXAEHUS  KYNbTYPHbIX  pacTeHUn U AOMaLIHUX
XUBOTHbIX, OTKPbITbIX H. V. BaBnnosbIiM. M3yyeHne MeTo0B
rmépuamsaumm M UCKYCCTBEHHOro  oTbopa.  YMeHue
pa3bupaTbCA B 3TUYECKMX acneKTaxX HEKOTOPbIX LOCTUXEHWIA
B OMOTEXHONIOTUN: KMIOHWPOBAHUN XUBOTHLIX U Mnpobnemax
KNOHMpOBaHMA 4enoseka. O3HakOM/IeHME C OCHOBHbIMMU
LOOCTUXKEHUAMUN  COBPEMEHHOW  Cenekuuu  KyNbTYpPHbIX
pacTeHU, LOMALIHNX XUBOTHbIX 1 MUKPOOPraH13MOB.

MPONCXOXAEHWE N PASBUTUE XXN3HW HA 3EMJIE.

MpouncxoxxaeHne n
Ha4vanbHble
aTanbl pa3BUTUA
YXKN3HWN Ha 3emsie

NcTopusa passutus
3BOJTOLMOHHbIX
naem

MuKpoasonouusa
N MaKpo3BO/OLLMA

3BO/TIOUMNOHHOE YUEHWE
AHann3 N OueHKa pas3INYHbIX TUNOTe3 MNPOMCXOXAEHUA
XU3HW. TlonyyeHue npefactaBneHMs 06 YCNOXHEHUU XUBbIX
OpraHu3MoB Ha 3em/ie B MpoLecce 3BOMOUUN. YMeEHUE
3KCNepuMeHTasIbHbIM nyTem BbISIBNATL  afanTuBHbIE
OCOBEHHOCTU OpraHM3MoB, WX OTHOCWUTENbHbIA XapakTep.
O3HaKOM/IeHWEe C HEeKOTOpPbIMU MNPeACTaBUTENAMU PefKux U
ncyesalWmMX BUAOB PACTEHUIA W XUBOTHbIX. [lpoBefeHMe
onucaHua ocobeil ofHOro Buaa M0 MOP(PONOrMYECKOMY
KPpUTEpPUIO  NPU  BbIMONHEHMM  NabopaTopHON  paboThl.
BbisiBneHve 4epT NpMcnocob6/IeHHOCTN OpraHn3MoB K pasHbIM
cpegam obuTaHus (BOAHOMN, Ha3eMHO-BO3AYLLUHOA,
MOYBEHHON).
N3yueHne Hacnefms YenoBe4yecTBa Ha NprYMepe 3HAKOMCTBA C
NCTOPWE Pa3BUTUS 3BONMOLMOHHBLIX naein K. JInHHes, XK. B.
Namapka Y. [apsuHa. OLeHMBaHMe POAM 3BOJOLMOHHOIO
yyeHMss B (DOPMUPOBAHUM COBPEMEHHON eCTEeCTBEHHO-
Hay4YHOW KapTWHbI Mupa. Pa3BuTue CNOCOGHOCTU SICHO MU
TOYHO Wm3naraTb CBOM MbIC/N, JIOTMYECKM O0OOCHOBbLIBATb
CBOK TOYKY 3peHus, BOCMPWHMMATb W aHanu3npoBaTb
MHeHUsi cobeceHMKOB, MpM3HaBas MpaBo APYroro 4esoBeka
Ha MHOe MHEHMeE.
O3HaKoM/ieHWe C KOHLeNuuein Bnga, ee Kputepmuamu, nogobop
NMPMMepoB TOro, 4YTO NONYyNAUUS — CTPYKTYpHas eauHuua
BMAa 1 agonoumn. O3HaAKOM/IEHNE C ABVKYLLMMUCA CUNamu
3BONOUMN W ee [OKa3aTe/llbCTBAMW. YCBOEHME TOro, 4TO
OCHOBHbIMM  HanpasBNeHMAMU 3BOJIKOLUMOHHOIO Mporpecca
ABNAKOTCA  OMONOrMYECKUin  nporpecc U BMONOTMYECKNIA
perpecc. YMeHuWe OTCTaMBaTb MHEHME, O COXPaHEeHUU
O6MONOrMYecKoro MHoroobpasms Kak OCHOBe YCTOWYMBOCTU
ovocepbl U NPOrpeccMBHOrO ee pasBUTUA.  YMeHUe
BbISIB/IATH MPUUYUHbI BbIMUPAHNS BULOB.

MPONCXOXAEHWME YHE/TOBEKA



AHTponoreHes

YenoBeyeckue
pacbl

JKonorna — Hayka
0
B3aMMOOTHOLLUEHUAX
OpraHn3MoB Mexay
cobon
N OKpY>KatoLLen
cpefaoi

Brnochepa —
rnobanbHas
aKocucTema

Brocdepa n
yesioBeK

AHann3 1 OUeHKa pas3/InyHbIX TUMNOTe3 O MNPOUCXOXAEHUN
yefioBeka. Pa3BuUTWE YMeHUS CTPOUTb AOKasaTe/lbHyk 6asy
Mo CpaBHUTE/IbHOW XapaKTepPUCTUKE 4esloBeKa U MpPMMaToB
foKasblBasg WX PoOACTBO. BbifiBNeHMe 3TanoB 3BOMOLUK
yesioBeKa.
YMeHWe [OKasblBaTb PABEHCTBO Ye€/IOBEYECKMX pac Ha
OCHOBaHMM WX PoOACTBA WU efAMHCTBA MPOUCXOXKAEHMS.
Pa3BuTMEe TONMEPAHTHOCTWU, KPUTMKA pacu3ma BO BCEX €ro
MPOSIBNEHMSAX.

OCHOBbI 3KOJ10T' NI
N3yyeHne aKkonornyeckmx (HakTopoB W UX BAUSHMA Ha
OpraHM3mbl. 3HAKOMCTBO C 3KOJIOTMYECKUMU CUCTEMaMU, UX
BMAOBOW W MPOCTPAHCTBEHHOW  CTPYKTypamn. YMeHue
OOBACHATL MPUYMHBI YCTONYMBOCTM U CMEHbI 3KOCUCTEM.
O3HaKoMJiIeHWe C MEeXBUAOBbIMU B3aMMOOTHOLLUEHUAMU B
9KOCUCTEME: KOHKYpeHUuein, cuMMOMO30M, XULLHUYECTBOM,
NnapasuTM3MoOM. YMeHUe CTPOUTb SAAPYCHOCTb PacTUTENbHOIO
coobulecTsa, MuLieBble LEeNu MU ceTU B OMOLEHO3e, a Takxe
aKonornmyeckne  nupamuibl.  3HaHME  OT/INYMUTENbHbIX
NMPU3HAKOB WCKYCCTBEHHbIX COO6LLECTB — arpO3KOCUCTEMbI
n ypb6oakocucTembl. OnmucaHme aHTPOMOreHHbIX U3MEHEHUIA B
€CTECTBEHHbIX MNPUPOAHbIX NaHAwapTax CBOei MECTHOCTMW.
CpaBHUTENbHOE  OMNucaHWe  Of4HOM W3  eCTECTBEHHbIX
MPUPOAHLIX CUCTEM (Hanpumep, feca) W Kakon-HMOyab
arpo3KocUCTeMbI (Hanpuwmep, MWEeHNYHOro nons).
CocTaB/ieHNe CxeM nepefavyt BEWECTB W 3HEPTUM MO LENsAM
MATaHWA B MPUPOLHOIN 3KOCUCTEME U arpoLeHo3e.
OsHakomneHne c¢ yyeHnem B. WN. BepHagckoro o 6uocdepe
Kak 0 rnobanbHoi askocucTeme. Hanuvume npeacTtaBneHus o
CXeMe 3KOCUCTeMbl Ha npumepe 6uochepbl, KpPyrosopote
BELECTB W MpeBpalleHnn 3Heprun B 6uochepe. YMeHue
[l0Ka3blBaTb POJSIb XXMBbIX OpPraHM3MoB B O6uocdepe Ha
KOHKPETHbIX NpuMepax.
HaxoxgeHne  cBA3N N3MeHeHUS B  6uoctepe ¢
nocneAcTBUAMU AeATENIbHOCTU Ye/lOBEKA B OKpPYXaroLlew
cpefie. YMeHMe onpeaensTb BO3AENCTBME MPOM3BOACTBEHHOM
[eATeNIbHOCTU Ha OKpYXaluyr cpedy B 0651acTu CBOeM
oyaywen npodeccun. O3HakKoMIeHWe € rnobasnbHbIMM
3KONOrnyecKMmMm npobnemamm 1 ymeHue oOnpefenstb nyTu
Ux peweHnd. OnucaHne W NPaKTUYECKOe Cco3daHue
MCKYCCTBEHHON 3KOCMCTEMbl (MPECHOBOAHOIO akKBapuyma).
PelleHne 3KONOrmMyecknx 3agad. [eMoHCTpMpoBaHNE YMeHUS
MOCTaHOBKM Lenen [eATeNIbHOCTH, NnaHMpoBaHUs
COOCTBEHHOW AEeATENbHOCTU AN AOCTMIXKEHMS MOCTaB/IEHHbIX
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Luenei, npeaBuAeHWS  BO3MOXHbIX  pe3ynbTaTOB  3TUX
AENCTBWIA,  OpraHM3auMm  CaMOKOHTPONAS U OLEHKM
MONIyYEHHbIX pe3ynbTaTtoB. O6y4yeHMe CO6GMOAEHMI0 MPaBUf
noBefleHNss B  nNpupode, OEpPeXXHOMY  OTHOLIEHUK K
ononornyecknm o06bEKTam (pacTeHUsiM, XXMBOTHbIM W UX
coobLecTBam) M UX OXpaHe.

BEVOHNKA
BuoHnka Kak ogHo  O3HakoM/eHue C  npumepamm MCMOb30BaHUSA B
N3 HanpaB/ieHWA  XO3ANCTBEHHOW NeATeNbHOCTY nofen mMop®do
évonornun n (PYHKUMOHANbHBIX YepT OpraHu3auuu pacTeHU U XXUBOTHbLIX
KnbepHeTUKU Mpv  CO34aHWM  COBEPLUEHHbIX TEXHUYECKUX CUCTEM WU
YCTPOCTB MO aHaforny ¢ XXMBbIMK cucTemamun. 3HaKOMCTBO
C Tpy64yaTbiMK CTPYKTypaMu B XXMBOW MPUPOAE U TEXHUKE,
a3poMHaMNYECKUMM 7 rMApPoAMHaAMUYECKUMMU
YCTPONCTBAMW B >KMBON MNpPUPOLE W TEXHUKE. YMeHue
CTPOUTb MOAENW CKNagyatol CTPYKTYpbl, MUCMNONb3yeMble B
CTPOUTENbLCTBE.

Pe3ynbTaTbl 06y4YeHUN ®opMbl 1 METOAbI KOHTPOSA

(0CBOEHHbIE YMEHUS, YCBOEHHbIE 3HAHUS) N OLLeHKN pe3ynbTaToB

OpPraHM3moB;
HUKOTWHa,

0by4eHuUs

YMeHua:
00bACHATL ponb  6uonormm B (HOPMUPOBAHUN
Hay4YHOro MWPOBO33PEHUS; BKIag OGUONOrMYECKMX
Teopui B (hopmumpoBaHune COBPEMEHHOW
eCTECTBEHHO-HAay4YHOW KapTWUHbI MuUpa; eAUHCTBO
XVMBOM W HEXMBON nNpupoabl, POACTBO >XUBbIX
oTpuuaTenbHoe BUSAHUE anKorong,
HapPKOTNYECKNX BeLLlecTB Ha

CaMOCTOATE/IbHble PaboThl
YCTHbIA 0npoc

foMaLlHAs paboTa
CaMOCTOATe/IbHble PaboTbl
TeCTUpOBaHue

AN depeHUNPOBaHHbIN 3a4éT
KOHTpONbHaa paboTa

3aMOpMOHaNbHOE WM MNOCTIMOPMOHANIbHOE pa3BUTUE
4yenoBeka; BINSIHWE 3KOJIOTMYECKUX (PAKTOPOB Ha
XUBble  OpraHusMbl, BAUAHWE MYyTareHoB Ha
pacTeHUs, XXMBOTHbIX W Ye/l0OBEKAa; B3aMMOCBSI3U M
B3aMMOJENCTBME OpPraHnU3MoB U  OKpYy>KatoLLein
cpedbl;  NpUYMHBL KU (DaKTopbl  3BOJHOLUN,
M3MEHAEMOCTb BWAOB; HapyLleHUss B Pa3BUTUM
OpraHuM3moB, MyTauuMm M WX 3HayeHWe B
BO3HWKHOBEHWUW  HACNeACTBEHHbIX 3ab0/eBaHui;
YCTONYMBOCTb, pPa3BUTUE WU CMEHbl 3KOCUCTEM;
Heo6X0ANMOCTb COXPaHEHUS MHOroo6pasns BUAOB
pewaTb 3NeMeHTapHble 6KON0OrMyeckne 3agavu;
COCTaBNATb 3/IeMEHTapHbIe CXEMbl CKPELLMBaHUS U
CXEMbl MEepeHoca BELLeCTB W Mepefayn sHeprum B
akocuctemax  (uenwm NUTaHWA);  OMUCbIBaTb
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nMcbMeHHas paboTa (peLleHune
3afay)

AnhepeHUNPOBaHHbIA 3a4éT
KOHTpO/IbHaa paborTa



0COGEHHOCTM
KpuUTepuio
BbISIBNATb MPWUCNOCO6MEHNA OPraHM3MoB K cpefe
00MTaHMA, WCTOYHMKM W HauyMe MyTareHoB B
OKpy>Xatoulen cpege (KOCBEHHO), aHTPOMOreHHble
N3MEHEHNA B 3KOCUCTEMAaX CBOE MeCTHOCTM
CpaBHMBaTb 6UONOrNYecKne 06BLEKTLI: XMMUYECKMNI
cocTaB Ten XXMBOW U HEXWBOW  NPUPOAbI,
3apofblllerd  4yenoBeka WU APYrMX  XKMBOTHbIX,
MPUPOAHbLIE 3KOCUCTEMbI U arpo3KOCUCTEMbI CBOEN
MeCTHOCTU; npoueccol (ecTecTBEHHbIWA "
MCKYCCTBEHHbIA 0T6Op, nosioBoe U 6ecrnonoe
pasMHOXEHWE) 1 fenaTb BbiBOAbl M 0606LWEHNSA Ha
OCHOBEe CpaBHEHWA W aHaNn3a;
aHanM3npoBaTb W OLEeHUBaTb pasNNYHble TMNOTE3bl
0 CYLHOCTU, NPOUCXOXAEHUN XU3HU N YeNoBeKa,
rnobanbHble 3KOMOrMYyeckne npobnembl u KX
peLleHmns, nocneacTeuma COBCTBEHHOW
[eATeNbHOCTM B OKpY>KatoLen cpese
Haxo4uTb UH(OPMAaLUIO 0 BMONOrNYECKNX
06beKTax B pas/iMyHbIX UCTOYHMKAX (Y4ebHUKaX,
CNpaBOYHMKAX, HAYYHO-NONYNAPHbIX U3LaHUSAX,
KOMMbIOTEPHbIX 6a3ax, pecypcax cetn MIHTepHeT) K
KPUTUYECKMN ee OLEeHMBaATb;
n3yyaTb M3MEHEHUS B 3KOCUCTEMAX Ha
o6ronornyecknx mogensax

3HaHuA:
OCHOBHbIE MOMIOXEHNSA BUONOTNYECKUX Teopuii U

BUAOB MO  MOP(ONOrnyecKomy

3aKOHOMEPHOCTEMN: KNeToYHOM Teopuu,
9BOJIIOLMOHHOrO y4yeHus, y4yeHus
B.N.BepHaackoro 0 buocgepe, 3aKOHbI
.MeHpens, 3aKOHOMEPHOCTEW W3MEHUYMBOCTU W

HacnefCTBEHHOCTY;
CTPOEHME W (PYHKLUMOHMPOBAHWE 6GMONOrMUYECKNX
00bEKTOB: KNETKW, TEHOB U XPOMOCOM, CTPYKTYpbl
BUAA N IKOCUCTEM;

CYLLHOCTb 61010rNYECKMX MpPOLLECCOoB:
Pa3MHOXEHUS, 0nJ/I0/J0TBOPEHNUS, neincTens
WCKYCCTBEHHOTO M eCTeCTBEHHOro  0T6opa,
(hopmMupoBaHme NPMCNoco61eHHOCTH,

MPOMCXOXAEeHNE BWUAOB, KPYroBOPOT BeLECTB U
npeBpalleHne 3HepruyM B KeTKe, OpraHusme, B
aKocucTemax u 6uochepe;

BKNaj Bblgatoliuxcs (B TOM YKUCIe OTEYECTBEHHbIX)
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MpaKTrnyecKne 3aHATUA
AN depeHUNPOBaHHbINA 3a4éET
KOHTpO/bHaa paboTa

YCTHbI Onpoc

TecTUpoBaHue

AN pepeHLMPOBaHHbIN 3a4éT
KOHTpO/bHasa paboTa

YCTHbI onpoc

AoMallHAA paboTa
CaMoCTOATe/IbHble PaboTbl
AN epeHUMPOBaHHbIN 3a4éT

CcaMoCTOATe/IbHble PaboTbl
aAnhepeHUNPOBaHHbINA 3a4éT
KOHTpO/IbHaaA paboTa

[loMallHAA paboTa
KOHTpO/bHaa paboTa

caMoCTOoATe/IbHble PaboThl
YCTHbIIA onpoc

AN depeHUNPOBaHHbIN 3a4éT
KOHTpO/bHas paboTa

pa3bop cutyauuii
KOHTpO/bHaa paboTa

floMallHAA paboTa
CaMoCTOATe/IbHble PaboTbl
TeCTUpOBaHne

AN depeHUNPOBaHHbIN 3a4éT
KOHTpOnbHaa paboTa

CaMoCTOATe/IbHble paboThbl



YUYeHbIX B pa3BUTME GUOIOrMYECKOW HayKu; KOHTpO/ibHas paboTa
O6MONOrNYecKyo TEPMUHOJIOTUID Y CUMBOJIUKY paboTa no KapToykam
A depeHUMPOBaHHbIA 3a4éT

5. TEMATUKA NHABUAYANbHBIX TMPOEKTOB
5.1 TEMATUKA NMHONBUNAYAJIbHbIX TMPOEKTOB PA3AE/TA «xXUMWNA»

1.9NeKTPONUTLI N HEINEKTPONNTLI. DNEKTPONUTLI Ha XKene3HO40POXKHOM
TpaHcnopTe.

2.MeTannbl 1 ux cnnasbl.

3. AntomuHnin - metann XXI Beka.

4.MeTannbl B XXU3HWN 4enoBekKa.

5. icTopusa OTKPbITUA HEKOTOPbIX MeTannos (Ha npumepe 1-2x).
6.2Kene3o n okpyxarowaa cpeja.

7.)Keneso 1 340p0oBbLE YesoBeka.

8.29neTponus.

9.2/1eKTPONUTNYECKNE METOAbI 3alMUThl METaN/I0B OT KOPPO3UMN.
10.3HayeHMe MeTaNN0B B XKN3HU YeN0BEKaA.

11.XnMnyeckaa n aneKTpoxmmmyeckaa Kopposnsa metansioB. Koppo3usa Ha
XKene3Ho40POXXHOM TpaHcnopTe.

12.HMKOTUH. KoKanH. HapKoTuku.

13.4yryH v ero capka.

5. UyryH u ctanb.

14.CBapo4HOe Npon3BOACTBO U POJib XUMUN YTNIeBOAOPOLO0B B Hell
15.Boja B npupose.

16.Po/ib pasnuMyHbIX BELLECTB B MNTaHUM YenoBeKa.

17.Bnabl KOppo3nn 1 MeToAbl ee YCTpaHeHus.

18./icTOpms OTKPLITUA U 3HAYEHME LLLeNOYHbLIX METas/oB.
19.MoAarpynna TuTaHa.

20.bbina 6bl XM3Hb Ha 3emie 6e3 CyLLECTBOBAHMUA Xeresa.
21.Bennknin yyeHolin M.B.JTOMOHOCOB.

22.Bknap O.V1.MeHpeneeBa B pa3BuTHe HayKW.

23.3HaKu Ha NULLEeBbIX YNaKoBKax.

24. Bopa- yauenswwas v yauBuTenbHas.

25.BnvaHume »XenesHoLOopOXKHOIo TpaHCNOPTa Ha OKPY>KaloLLyo cpeay.
26.BUTaMWUHbBI B XXU3HUM Ye/l0BeKa.

27.XNMNYECKOE OpYXMe.

28.X1MUA B peLleHnn cbipbeBoil Npobiemsbl Poccun.
29.YepHoObINb. ITO He AO/MHKHO MOBTOPMTLCA!

30.Ponb meTannoB B pa3BUTUN XKeNe3HOLOPOXHOro TpaHcnopTa.
2.PTyTb 1 ee coeguHeHUs.

31.CBoilcTBa aNtlOMUHMA W1 €ro CniasoB..

32.CBoilCTBa U CTPYKTypa BOAbI.
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33.Taxenble meTansbi.

34.Ko(henH v ero BAnsiHWe Ha 3[4,0pOBbE NHOAEN.

35.Xnmuna 1 nuuieBble f06aBKu

36.XumMns B MegunLnHe

37.XMUA Haller nuwm.

38.McKycCcTBEHHaA NuLLa: 3a 1 NpoTuUB

39.XMMNA Ha KyXxHe

40.Y10 Takoe NMO?

41 . [loMallHAs anTeyKa

42.TexXHUKa BblBEeHUA pa3/INYHbIX NATEH

43.Bknag M.B.JToMOHOCOBa B pa3BuUTNE XUMUN KaK HayKu

44 . XnopupoBaHue BOAbl: MPOrHO3bl N (haKTbl

45.CYHTeTUYeCKNe MOIoLLMe CpeAcTBa U UX CBOMCTBA
46.[paroueHHble MeTabl

47.MeTannbl 1 cnNnaebl, UX CBOINCTBA N NPUMEHEHNE B PaAN03/TEKTPOHHOWA
annapatype

48.[lparoLeHHble MeTalbl B TEXHUKE

49.MeTannbl- 3/1IeMeHTbl XU3HU

50.MNoBapeHHan CoMb - KPUCTabl XU3HU UK 6enas cmepTb?

51. MeTannbl - NPOBOAHUKM 3NEKTPUUYECKOTO TOKa

52.CepebpsAHO- LMHKOBbIE NCTOYHMKMN TOKA

53.IMpoBOAHUKM M NONYNPOBOAHUKN

54.CoBpeMeHHbIe U30NALMOHHBLIE MaTepuansl

55.LlennotaH n mogudmkaummn LennoaHoBon NIEHKN.
56.XMNYECKNe 31eMeHTbl B OpraHu3me 4yenoBeka

57.BnnsHne KOMMNbOTEPOB N MOOUBbHBLIX TeMe()OHOB Ha OpraHn3m NoApoCcTKa
58.Ku3Hb 1 geatenbHocts CBaHTe AppeHunyca

59. Mcnonb3oBaHne pagnoakKTUBHBLIX N30TOMOB B TEXHUYECKUX LLeNsx
60.XvMunA MeTannoB B MOelr NpoecCoHanbHON AesTeNbHOCTH

61. XvMna HeMeTann0B B MOei NpoeccMoHanbHON AeaTeNlbHOCTY
62.9TaHON: BeNMYaillee 6n1aro v cTpawHoe 3710

63.NpMMeHeHne CYCNeH3Nin 1 amyIbCUn B CTPOUTENLCTBE
64./icTopusa runca

65.Bofla KaK peareHT 1 Kak cpeja And XMMUYecKoro npouecca
66.MHOronMKni KapboHaT Kafbuua: B NPMpPoe, B MPOMbILIEHHOCTU. B 6bITY
67.AnnoTponua MeTannos

68.IMpon3BoACTBO CTEK/A U KEPAMUKM

69.CTanbHble penbChbl Xene3HbiX gopor

70.®opmanbaerng Kak oCHoBa NoslyyeHns BELLECTB U MaTepunanos A/1s Moeid
NpoeccuoHanbHON AedaTeNIbHOCTH

71.CpefcTBa rurveHbl. Mblno: npoLusioe, HacTosLlee, byayuiee
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52 TEMATUKA MHOANBUWAYAJIbHbIX TIPOEKTOB PA3LENA
«BNONOTINA»

HacneacTeeHHas MH(opMaLns U nepefada ee U3 NMoKoNeHust B MOKONEHNE.

[ pamaTnyeckme CTpaHuLbl B UCTOPUMN Pa3BUTUSI TEHETUKMN.

Ycnexu coBpeMEHHO FeHeTUKN B MeAULMHE U 3[paBOOXPAHEHNN.

NcTopus pasBUTUS 3BOMOLMOHHBIX naei go Y.4apBuHa.

«Cuctema npupogbl» K.JIMHHes 1 ee 3HaUYeHWe ANs PasBUTUS GUONOTUN.
CoBpeMeHHble  MpeAcTaBleHUMss O  MexaHuW3Max W 3aKOHOMEPHOCTAX

3BOMOLNN.

7.
8.

BnvaHne 0pr>|<a+om,e|2 cpeabl N ee 3arpAa3HeHnA Ha pasBuTne opraHM3mMoB.
BnuvaHue KypeHus, yI'IOTp66]'IeHI/IFI a/IKOrond " HapKOTUMKOB poAUTENAMU Ha

3aM6pMOHaNbHOe pa3BuTUe pebeHKa.

9. Co/lHUE KaK UCTOYHUK 3Hepruu.

10. Kak 3apoxfanacb anektpugukaumnsa Poccun,

11. BMOMHAMKATOP YMCTOM BOAbI.

12.  OCHOBHble HanpaB/ieHNsI NO YCOBEPLLUEHCTBOBAHUIO ABUraTesnen.
13. DKONOrnyeckm 4ymctoe TOMNINBO.

14.  XuMMYeckuil coctasB TOMIMBA.

15. [1OCTOMHCTBA KaXaoro suaa Tonamnea.

16. HepocTtaTky Ka)k4oro smfa Ton/avea.

17. TlepcnekTuBbl UCMONb30BAHNA KaXA0ro Buaa TONauBa.

18. PaspaboTka Mep 3awWMTbl OT BAUSHMA aBTOTPAHCMOPTA Ha OKPYXaloLlyto
cpeny.

19. Bwupabl 3arpA3HeHnin aTmocdepsl.

20. AHTpONOreHHbIe 3arpsA3HeHNs aTMocdepsl.

21. TlpupopHble 3arpasHeHna aTMmocgepsbl.

22. HopMmbl copep>kaHua BpefHbIX BELLECTB.

23. TpepenbHo gonyctumble KoHueHTpauun (MAK).

24. TpepgenbHo gonyctumble Bbibpockl (MAB).

25. BbliBNeHME UCTOYHMKOB 3arpsa3HeHNss BO3AYLIHOIo 6acceiiHa.
26. Pa3paboTKa yCTPOMCTB MOBbILWAKLWMX 3KOMIOTMYHOCTb PaboThbl TpaHcnopTa.
27. Kartanutuyeckue gpunbTpbl.

28. HelTpanmsatopbl 0TpaboTaBLUMX ras3os.

29. 3HaKOMCTBO C a/ibTepHaTMBHbIMU CPeACcTBaMU NepPeiBUKEHUS.
30. KOHTpO/b MM 3KONOTUYECKMIA MOHUTOPUHT aBTOTpaHCcnopTa.
31. OKONOrn4ecKnMii MOHUTOPUHT.

32. Cucrtema rocyfapCTBeHHOro KOHTPOS 3a aBTOTPaHCMOPTOM.
33. TlNprvmeHeHne MeTOAMK MO KOHTPO/HO 38 aBTOTPAHCMNOPTOM.
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34. Y4eT TpaHCNOPTHLIX CPEACTB.
35. TlporHosmpoBaHne N3MEHEHWIA COCTOAHUSA MPUPOLHON cpeabl.
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