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PACCMOTPEHA XXOAKO

LKoo komuccmen Ne 3 TeNb [Aupektopa no YP
npoToKoN Ne oT /™ 2022* H.HO.lLnTnkoBa
Mpepcepatens LUK A. bypnak J 2022r.

Paboyasa nporpamma yyebHOW AgucuMnanHbl «EcTecTBO3HaHWe» pa3paboTaHa Ha
OCHOBe (peflepasibHOro rocyfapcTBeHHOro 06pa3oBaTe/lbHOro cTaHjapTa CpefHero
obuwiero o6pasoBaHnsi U C y4eTOM NPUMEPHOI NporpammMbl 06LLe06pa3oBaTe/lbHOM
AncunnnunHel "ECTeCTBO3HaHue".

Pa3paboTyuk:

BupkuHa Hatanba iBaHoBHa, npenogasatenb TTXKT - duavnana PIYTC
Kecteposa Hatanba AMmutpuesHa, npenogasatens TTXT - dgunuana PIYTC

PeLeH3eHThI:

BypakoBa Jlrogmuna BnagnmunposHa, npenogasatens TTXT - dunnana PIYTC,
3aBefytowas yuebHoi yacteto TTXKT.

O6HoBneHckad  Jliogmuna  BWKTOpPOBHA,  yuMTeNb  BbICLUEA  KaTeropum
MYHULUMMNANbHOTO OHOAXKETHOro 06Le06pa30BaTe/IbHOr0 YyUYpeXKaeHUs TMMHa3nm
Ne 6 ropoga TuxopeukKa.
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1. MACMOPT PABOYE MPOrPAMMbI YUEEHOW
ancunnianmHbl ECTECTBO3HAHUME
1.1. O6nacTb NPUMeEHEHUS NporpaMmmbl

Pabouass nporpamma y4yebHOW  AUCLUUNANHBI  «ECTECTBO3HAHME»
npefHasHayeHa A1 M3YYEeHUA XUMUM KU OGUONOTUM B OpraHu3auuax CpefHero
npogeccnoHanbHOro 06pasoBaHNsA TEXHOMOTMYEeCKOro npogund, peannsyroLimx
obpasoBaTenibHYKO nporpaMmy cpefHero ob6bulero o6pasoBaHUsi B npefenax
ocBoeHns ONOIM CIO Ha 6a3e OCHOBHOro 06uero obpasoBaHusa, NMpu NOArOTOBKe
CneunanncToB CpefHero 3BeHa.

1.2. MecTo AucUUNIUHbI B CTPYKType nporpammbl MOAFOTOBKU

creynanncToB CpegHero 3BeHa:

OvcunnnmHa «ECTecTBO3HaHMe» OTHOCUTCA K 06uieo6pa3oBaTe/ibHOMY
y4yebHOMY UUWKAY nporpammbl NOATOTOBKW CMeunanncToB CpeHero 3BeHa.

1.3. Uenn wn 3agaum gucumnnuHbl - TpeboBaHUA K pesysbTartam
OCBOEHUSA AUCLUNNHDI:

OcCBOeHME  cofepXaHus  yyebHOMW  AUCUMNANHBLI  «ECTecTBO3HaHMeE»
obecrneymBaeT [AOCTUXEHME CTyAeHTamu Chneayrolmnx pesynbTaToB:
NIMYHOCT HbIX:

1) pOCCUWCKYIO TpaXLaHCKYH WAEHTUYHOCTb, MaTpuoTU3M, YBaXKEHUE K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTW nepes PoAMHON, ropAocTu 3a CBOWA
Kpail, CBOW POAWHY, MpOLWIOe U HacTofllee MHOrOHaLMOHAaNbHOro Hapogja
Poccuu, yBaxKeHue rocyfapCcTBEHHbIX CUMBONOB (repb, dar, rumMH);

2) TPaX[aHCKyl MNO3UUMI0 KakK aKTUBHOTO UM OTBETCTBEHHOINO u/eHa
pOCCUICKOro 06LiecTBa, OCO3HAKOLWEro CBOM KOHCTUTYUWMOHHbIE npaBa W
00643aHHOCTM, YBaXKaloLero 3aKoH W MNpaBonopsgoK, o06afjatoLlero 4YyBCTBOM
COOCTBEHHOr0  [JOCTOMHCTBA, OCO3HAHHO MPUHMUMAIOLWEro  TPagULMOHHbIE
HalunoHasbHble M 06LleYenoBeYeCKMe ryMaHUCTUYecKne W [eMoKpaTuyeckue
LleHHOCTH;

3) rOTOBHOCTb K CyXeHuto OTeyecTBy, ero 3awjure;

4) chopMMpPOBaAHHOCTb MUPOBO33PEHNSA, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO pa3BUTUA HayKM U OOLLECTBEHHOW NPaKTUKW, OCHOBAHHOIO Ha Auanore
KY/IbTYp, a TakXe pasfinyHbiX Popm 06LLEeCTBEHHOIO CO3HaHWA, 0CO3HaHME CBOEro
MecTa B MO/IMKY/IbTYPHOM MUPE;

5) cdopmmpoBaHHOCTL OCHOB CamMOpas3BUTUA W CaMOBOCMWUTaHUSA B
COOTBETCTBMM C O0OLLEYENOBEYECKMMM LEHHOCTAMM W nAeanamu rpaknaHCKoro
o6llecTBa; TOTOBHOCTb W CMOCOOHOCTb K CamMOCTOATENbHOW, TBOPYECKON W
OTBETCTBEHHOW [eATe/IbHOCTU;

6) TO/NepaHTHOE CO3HaHWe W MNOBEeAEHME B NOMNKYNbTYPHOM MWUpeE,
rOTOBHOCTb W CMOCOOGHOCTb BECTW AuWanor ¢ ApYruMy NMAbMW, LOCTUTaTb B HeM
B3aMMOMOHUMAaHWSA, HAXO4UTb OOLLME Len U COTPYLHMYATL ANA UX LOCTUXEHUSA,
CNOCOOGHOCTb  MPOTUBOCTOATL  WAEONIOTMM  3KCTpPemMu3Ma,  HauMoHanuM3ma,
KCeHo(ooun, OUCKPUMUHALMKM MO  COLMa/bHbIM, PEIUrMO3HbIM, PAacOBbIM,
HaLWOHa/IbHbIM MPU3HaKaM U APYrUM HEraTUBHbLIM COLMabHbIM ABMIEHUAM,;

(B pea. Mpukaza MuHobpHaykn Poccum ot 29.06.2017 N 613)
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7) HaBblKM COTPYAHMYECTBA CO CBEPCTHUKaMM, AeTbMU MNafLLEro Bo3pacTa,
B3POC/bIMM B o6pas3oBaTeflbHOW,  O6LLECTBEHHO NONe3HOn,  y4yebHO-
nccnefoBaTeIbCKOM, MPOEKTHOM U APYrux Buaax AeaTenlbHOCTH;

8) HpaBCTBEHHOE CO3HaHWEe W MNOBeJeHWEe Ha OCHOBE YCBOEHUS
00LLeyenoBe4eCKNX LLEeHHOCTEN;

9) TroTOBHOCTb W CMNOCO6HOCTb K 06pa3oBaHWO, B TOM  4ucne
camo06pa3oBaHMO, Ha MNPOTSXKEHWUM BCEM >KWU3HWU; CO3HATE/IbHOE OTHOLUEHME K
HenpepbiBHOMY 06pa30BaHWi0 Kak YCMOBUIO YCMELWHOW MpoghecCMOoHaNbHOW |
061 eCTBEHHOWN [eATe/IbHOCTH;

10) acTeTMYeCKoe OTHOLLEHMEe K MUPY, BK/tOYas 3CTETUKY ObITa, HAY4YHOro u
TEXHUYECKOro TBOPYECTBa, CNOPTa, 0OWECTBEHHbLIX OTHOLLEHWIA;

11) NpuHATME W peann3auunio LeHHOCTel 340poBOro u 6esonacHoro obpasa
XU3HW, NOTPe6HOCTM B (PU3MYECKOM CaMOCOBEPLUEHCTBOBAHWUU, 3aHATUAX
CNOPTUBHO-03,0POBUTENILHON [AeATENbHOCTbIO, HenpusaTue BpPeAHbIX MPUBbIYEK:
KypeHus, ynoTpeb/ieHNs1 ankorons, HapKOTUKOB;

12) 6epeXkHoe, OTBETCTBEHHOE M KOMIMETEHTHOE OTHOLIEHME K (PU3NYECKOMY
M TMCUXONOTMYECKOMY 3[0POBblO, KaK COOGCTBEHHOMY, Tak W Apyrux /nwofen,
YMeHMe 0KasblBaTb NEPBYH MOMOLLb;

13) 0co3HaHHbIN BbIGOP ByayLwed Npodeccnn 1 BO3MOXKHOCTEN peannsauunm
COBCTBEHHbLIX  )KM3HEHHbIX  MaHOB,  OTHOLWIEHWE K  MNPOGecCMOHaNbHON
[eATe/IbHOCTN KakK BO3MOXHOCTM Y4acTMsi B PELUEHUU JINYHbIX, OOLLEeCTBEHHbIX,
rocyfiapCTBeHHbIX, 06LeHaLMOHaIbHbIX Npobnem;

14) chopMMUPOBAHHOCTb 3KOJIOMMYECKOr0 MbILL/IEHNS, NOHUMAHUA B/INSHUS
couManbHO-3KOHOMMUYECKNX MPOLECCOB Ha COCTOSAHME MPUPOAHON U COLManbHOA
cpeabl; NpuobpeTeHne onbiTa 3KON0r0-HanpaBfeHHO! AeATeNbHOCTY;

15) OTBETCTBEHHOE OTHOLUEHWe K CO34aHWI0 CEMbM HA OCHOBE OCO3HAHHOIO
NPUHATUA LLeHHOCTEN CEMENHOM XXN3HMN.

MeTanpeimMeTHbIX:

1) yMeHMe caMOCTOATE/IbHO OMpeaensitTb LUenn AesTeNbHOCTU U COCTaBMATb
nnaHbl AeATeNbHOCTW; CaMOCTOATE/IbHO OCYLWEeCTB/ATb, KOHTPONMPOBaTb U
KOppeKTMpoBaTb [AeATeNIbHOCTb; WCMO/Mb30BaTb BCE BO3MOXHbIE Pecypcbl Ans
OOCTVDKEHUS  MOCTAB/IEHHbIX Uefed W peanv3auyumym  NNAaHOB  [eATENbHOCTH;
BbIGMPaTh yCMeLWHbIe CTPATErMN B Pa3NYHbIX CUTYyaLuaX;

2) yMeHuMe npPOAYKTMBHO o6uWlaTbCA M B3aMMOAENCTBOBaTb B Mpolecce
COBMECTHOM  [eATeNIbHOCTW,  YYMUTbIBATb  MNO3MUMM  APYTUX  YYACTHMKOB
LeATeNbHOCTU, 3PMEKTUBHO paspeLlatb KOHMINKThI,

3) BnafieHNWe HaBblKaMW MO3HaBaTe/IbHON, Yy4ebHO-UCCNef0BaTe/IbCKOM U
MPOEKTHON [eATeNIbHOCTW, HaBblKaMu pa3pelleHnss npobaem; Crnocob6HOCTL U
rOTOBHOCTb K CAMOCTOATE/IbHOMY MOWUCKY METOLOB pelleHns npakTuyecknx 3agau,
MPUMEHEHUIO Pa3NINYHbIX METOA0B MO3HAHUS;

4) TOTOBHOCTb M CMOCOOGHOCTb K CaMOCTOSATE/IbHOW WH(OpMaLnOHHO-
NMo3HaBaTe/IbHOW [eATeNbHOCTU, BfafleHWe HaBblKamMn MOSyYeHUs HeobXoAMMOM
MH(OpMaLnn 13 crioBapei pasHbiX TUNOB, YMEHNE OPUEHTUPOBATLCA B Pas3/INUHbIX
MCTOYHMKAX WMH(OPMaLUKN, KPUTUYECKM OUEHMBaTb W  WUHTeprnpeTupoBaTtb
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MH(OPpMaLNIo, NonyyvaemMyto 13 pasnyHbIX UCTOYHUKOB;

5) yMeHue MCNO/b30BaTb cpefcTBa MHOPMaLMOHHbIX 7
KOMMYHUKaLMOHHbIX TexHonorumi (panee - WKT) B peleHUn KOrHUTUBHbIX,
KOMMYHUKATMBHbIX W OpraHuM3alMOHHbIX 3ada4y C cobnigeHnem TpebOBaHMI
3ProHOMMKMN, TEXHUKN 6e30MacHOCTU, TUIneHbl, pecypcocbepexxeHuns, nNpaBoBbIX U
3TUYECKUX HOPM, HOPM MH(OPMaLMOHHON 6e30NacHOCTMU;

6) ymeHue onpefensATb HaszHayeHMe N (DYHKUMU PasNYHbIX COoUMabHbIX
NHCTUTYTOB,;

7) yYMeHWe CcaMOCTOSITe/IbHO OUEHMBaTb W MNPUHMMATb  PELUEHUS,
onpefensoline CTpaTerno NnoBefeHNs, C Y4eTOM FPaXKAaHCKUX N HPABCTBEHHbIX
LIeHHOCTeW;

8) BnafeHue SA3bIKOBbIMW CpeAcTBaMM - YMEHWe $CHO, NOTMYHO N TOYHO
n3naraTb CBOK TOYKY 3PEHUS, UCMOJIb30BaTb aJeKBaTHbIE S3bIKOBbIE CPEACTBA;

9) BnageHWe HaBblkaMX MO3HaBaTe/IbHON ped/ieKCMM KaK OCO3HaHWA
COBepLIaeMbIX AENCTBUIA U  MbICIUTENbHbLIX MPOLECCOB, WX pe3ynbTaToB U
OCHOBaHWI, rpaHuL, CBOEro 3HaHUS M He3HaHMWs, HOBbIX MO3HaBaTe/IbHbIX 3aja4y U
CPELCTB UX AOCTMKEHUS.
npeaMe THbIX:

1) chopMMPOBAHHOCTb NPEACTaBAEHUIA O PONN UHDOPMaLUN U CBA3AHHbLIX C
Heil NPOLECCOB B OKpY>KatoLLleM MUpe;

2) BnageHWe HaBblKaMW anropuTMUYECKOr0 MbILIIEHUS W MNOHMMaHue
HEeo6Xo4MMOCTM (POPManbLHOro ONncaHns anropuTMoB;

3) BnageHne ymeHnem MnoHMMaTb MPOrpammbl, HanucaHHblE Ha BbIOPaHHOM
ANA U3YYeHUs YHUBEPCAbHOM afifOPUTMUYECKOM fA3blKE BbICOKOTO YPOBHS;
3HAaHMEM OCHOBHbIX KOHCTPYKUWIA NPOrpamMMuMpoBaHus; YMEHUEM aHanM3MpoBaTthb
anropuTMbl C MCNOMb30BaHNEM TabnuL;

4) BnafeHwe cTaHAapPTHbIMKW MNpUeMaMy HanucaHWs Ha anropuTMUYECKOM
f3blKe MpOrpamMmbl [Ns PelieHns CTaHAAapTHOW 3adayunm C  WUCMNONb30BaHUEM
OCHOBHbIX KOHCTPYKLUMI/A MNporpaMMmpoBaHMa W OTNafKuW TakKuUX Mporpamm;
MCNO/Ib30BaHMe TOTOBbIX MPUKNAAHbLIX KOMMbIOTEPHbLIX NpPorpaMmM Mo BblGpaHHOM
cneymanunsauuu;

5) cpopmMMpoBaHHOCTbL MpPeACcTaBNeHNIA O KOMMbHOTEPHO-MATeEMATUUYECKUX
MOZensix M HeobXOAMMOCTWM aHanmn3a COOTBETCTBMA MOAENN WM MOLENMPYEMOTO
obbekTa (npouecca); 0 cnocobax XpaHeHUs W npocTeiwenn 06paboTKe AaHHbIX;
NOHATUS 0 6a3aX AaHHbIX W CpefcTBax A0CTyNa K HAM, YMEHUN paboTaTb C HUMMU;

6) BfnafeHMe KOMMbIOTEPHbIMU CpeAcTBamMu NpeAcTaBleHUs W aHanmsa
ANAaHHbIX;

7) cthOpMMPOBAHHOCTb 0a30BbIX HABLIKOB W YMEHWI MO CO6GMHAEHMIO
TpeboBaHNN TEXHUKN 6€30MacHOCTU, TUTMEHbI M pecypcocbepexkeHms npu pabote
CO cpefcTBamu MHMOpMaTU3aumn; MOHMMaHWA OCHOB MpPaBOBbIX acrnekToB
MCNOMb30BaHNA KOMMbKOTEPHbIX NPOrpamm 1 paboTbl B IHTepHeTe.



1.4. Konn4yecTBO 4acoB Ha OCBOEHME MPOrpamMMbl y4e6HOW AUCUUNIIVHBI:

MaKCMManbHON yuebHOW Harpysku obyuatouierocs 117 yacos, B TOM YUCIE:
0653aTeNbHON ayANTOPHON YYebHOIM Harpy3kmn obyuvarouierocs 117 yacos.



2. CTPYKTYPA N COAEPXAHWE YUYEBEHOW ANCLUUVNAVHBI
2.1. O6beM y4ebHOW AUCUUMNAUHBI N BUAbl y4eO6HOW paboThbl

Bug yyebHon paboTbl

MakcnmanbHas yyebHasa Harpyska (Bcero)
Obs3aTenibHas ayanTopHas yyebHaa Harpyska (Bcero)
B TOM YuCre:

nabopaTopHble 3aHATUSA

NPaKTUYECKNe 3aHATUS

KypcoBas paboTa (npoekT)
MToroBas aTTectauus B hopme

XNUMUSA
Bug yyebHon paboThbl rog
MakcumarnbHast yyebHasa Harpyska (Bcero) 78
Ob6s3atenibHass ayguTopHas ydebHass Harpyska 78
(Bcero)
B TOM YuCrie:

nabopaTopHble 3aHATUS

NPaKTUYECKNE 3aHATUA 20

KypcoBas paboTa(npoekT)

6ronoruns
Bug y4ebHoin paboTbl rog
MakcumasnbHasa yyebHas Harpyska (Bcero) 39
Obsa3atenbHaa ayguTtopHas y4yebHasa Harpyska 39
(Bcero)
B TOM 4YWCre:

nabopaTopHble 3aHATUSA

NPaKTUYecKne 3aHATUA 20

KypcoBasi paboTa(npoekT)

rog
117
117
40
AnddepeHLmpoBaHHOro
3aveTa
lcem 2 cem
34 44
34 44
10 10
lcem 2cem
17 22
17 22
6 14



2.2. TemaTUYECKWUI NNaH 1 coaepXaHue yyeOHOW AMCUUNNNHBI ECTBECTBO3HaHUE

HanmeHoBaHUue
pa3fenos n Tem

1
Pasgen 1. Xumua
Ob6was v
HeopraHu4yeckas Xmmus
O6was n
HeopraHn4yeckas XmMus
Tema 1.1.
OCHOBHbIE MOHATUA U
3aKOHbI XMW
1.1.1.
OCHOBHbIE NOHATUSA
XUMNU
1.1.2
OCHOBHbI€e 3aKOHbI
XUMUN

Tema 1.2.
MepnognyecKnii 3aKoH
n MNMepunoanyeckas
cucTemMa XMMNYECKUX
3/1eMEHTOB
O..MeHgeneeBa n
CTPOeHMe aToMa

CofepxaHue yyebHOro marepuana, nabopaTopHble U NpaKTUYecKue paboThbl,
camocToaTe/NlbHaa paboTa obyyaroLimxcs, KypcoBasi paboT (MpoekT)

2

BewectBo. AToM. Monekyna. XvMUYeCKWin anemMeHT. Annotponus. MpocTble U CNOXHbIE
BellecTBa. KaueCTBEHHbI M KO/MYECTBEHHbIA COCTaB BELLECTB. XUMWUYECKME 3HAKU W
(hopmysbl. OTHOCUTENbHbIE aTOMHAA U MONEKYNAPHAsA MacChbl. KONMYecTBO BeLlecTsa.
CrtexnomeTpus. 3aKOH COXpaHEHUs Macchbl BeLecTB. 3aKOH NMOCTOAHCTBA COCTaBa BELLECTB
MOJIEKYNIAPHOM CTPYKTYpbl. 3aKOH ABOrajpo 1 CNefCcTBUsA UX HEro.

JemoHcTpauymn:

Mogenv aToMOB XMMUYECKUX 3/1EMEHTOB

Mogenu MoneKyn NPoCTbIX U CNOXKHBIX BELLECTB (LLIapOCTEPXXHEBLIE).
Konnekumsa npocTbIX U CIOXKHbIX BELLECTB.

O6bem yacoB

42

YpoBeHb
0CBOEHUSA
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1.2.1.
OCHOBHbIe CBefleHMs 0
CTPOEeHUM aToma

1.2.2.
Mepnoanyeckunin 3aKoH
n MNepuoanyeckas
cucTemMa XMMUYecKnx
3/1eMEHTOB
O.N.MeHpeneeBa

Tema 1.3.
CTpoeHMe BeLLecTBa

1.3.1.
XnmMmumyeckas cBd3b

1.3.2.
CTpoeHne BeLLecTB.
Kpuctannuueckue
peLleTKu

ATOM - cnoXHas 4vactuua. Aapo (NPOTOHbI M HEWTPOHbI) W 3NEKTPOHHas 0060/104Ka.
N3oTonbl. CTpoeHMe 3MEKTPOHHbIX 000/I04EK aTOMOB 3/1EMEHTOB MasibIX MepPUOLOB.
OCO6EeHHOCTU CTPOEHUSA 3NEKTPOHHbIX 060/104eK aTOMOB 3/1EMEHTOB 6O/bLUUX MEepPUOS0B
(nepexofHbIX 3nemMeHTOB). lMoHATME 06 opbuTtanax. 5-, p- n d-Opbutann. SNeKTPOHHbIE
KOH(UrypawLmm aToMOB XMMUYECKNX 3/1EMEHTOB.

OTkpbiTe A.. MeHgeneeBbiM [MepnoAnYecKoro 3akoHa. [lepuMoAnyeckuii 3akOH B
topmynuposke O./. MeHgeneesa.

Mepuogmnyeckas TabnMua XMMUYECKUX 3/IEMEHTOB -  rpauyeckoe OTOOpaxeHWe
nepuoanyeckoro 3akoHa. CTpyKTypa Mepuoavyeckoid Tabnuubl: nepuofdbl (Masble K
6onbLuKMe), rpynnbl (rnaBHas 1 Nobo4Has).

CoBpeMeHHas (HOpPMYy/NMpPOBKa MNEPUOAMYECKOr0o 3aKoHa. 3HayeHue nepuosMyYecKoro
3aKOHa W MEepuoANYECKOn CUCTEMbI XMMUYECKMX anemeHToB .M. MeHgeneesa ans
Pa3BUTUS HAYKN U MOHUMAHUSA XMMUYECKOWA KapTUHbI MUpa.

JeMoHcTpaynm:

Pa3ninyHble opmbl MNeprnognyeckor cMcTeMbl XMMUYeCKuX anemeHTos [.M.MeHaeneesa.

KaTnoHbl, nx obpas3oBaHue M3 aTOMOB B pe3ynbTaTe MpoLecca OKUCAEHUS. AHUOHbI, UX
obpaszoBaHvMe M3 aTOMOB B pe3y/bTaTe npoLecca BOCCTaHOBMEHUSA. WOHHas CBA3b, Kak
CBA3b MEXAY KaTMOHaMW M aHMOHaMK 3a CYeT 3/1EKTPOCTAaTUYECKOro MPUTSHKEHUS.
Knaccudurkanmsa MOHOB: N0 COCTaBy, 3HaKy 3apsja, HaIMUMI0 TAPaTHON 06010UKN.
MexaHn3m 06pa3oBaHUSi KOBa/IEHTHOW CBSI3M (OOMEHHbI W [OHOPHO-aKLENTOPHbIN).
OneKTpooTpuLaTeNbHOCTL. KoBaneHTHble MOMsSpHas UM HenonspHas cBs3n. KpaTHOCTb
KOBaNeHTHOW CBA3MN.

MeTannunyeckas XrMMmmyeckas CBs3b.

NoHHble  KpucTannuueckme peweTkn. CBOICTBA BEWECTB C  WMOHHbIM  TUMOM
KPUCTaNINYeCcKOM peLleTKu.

MonekynspHble W aTOMHble KpUCTalanyeckne peweTkn. CBOACTBA BeLECTB C
MOEKYNAPHBIMU U aTOMHBIMU KPUCTaIMYECKMMU peLLeTKaMu.

MeTannunyeckas Kpuctanamyeckas pewertka. dusmueckne cBOMNCTBa META/I/OB.

TBepaoe, XNAKoe 1 ra3006pa3Hoe COCTOSHUA BelecTB. Mepexos BelecTsa U3 OAHOro
arperaTHoro cocTtosiHus B agpyroe. BogopogHas cBsisb. AHOMaIMM (U3NYECKNX CBOWCTB
BOAbl.

10



1.33.
UucTble BellecTsa U
cMecun. [iucnepcHble

cuUcTembl

Tema 1.4.
Boga. PacTtBopbl.
neKTponuTmnyeckas
anccounaunsa

1.4.1.
PacTBopbl

1.4.2.
ANeKTpoMTMYeCKas
anccoumayms

MoHsATME O CMecK BellecTB. OMOreHHble U reTeporeHHble cMmecu. CocCTaB CMeceid:
06bemMHas U MaccoBas O/ KOMMNOHEHTOB CMeCK, MaccoBasi 0/151 NPUMECENA.

MoHsTVe 0 AMcnepcHoli cucTeme. AucnepcHas dasa v AMCNepcUoHHas cpeaa.
Knaccudurkaums gmcnepcHblx cucTem. MOHATAE O KONNOUAHBIX CUCTEMAX.

JemoHcTpaynm:

Mogenn KpucTaninyecknx peLleTok Xaopuaa Hatpus, noga, anmasa, rpaura.

O6pasLbl MUHEpPanoB U rOPHbLIX MNOPOA.

O6pasubl pa3IMYHbIX AMCNEPCHbIX CUCTEM: 3MYNbCWIA, CYCMEH3W, aspo30nel, renen u
30Nnei.

Boga Kak pactBopuTe/b. PacTBopeHMe KakK (PU3MKO-XMMUYECKUiA npouecc. Tennosble
3(h(heKTbl MpU pacTBOpeHUU. PacTBOPMMOCTb BELLECTB. HacbIlWeHHbIE, HEHACbILWEHHbIE,
nepecbILLeHHble PacTBOPbl. 3aBUCMMOCTb PacTBOPUMOCTM Fa30B, XWUAKOCTeW U TBepAbIX
BELLeCTB OT pa3/IM4YHbIX (hakTOpoB. MaccoBas [0oNs pacTBOPEHHOro BellecTsa. PelueHue
3aflay Ha MaccoBYHO [0/110 PaCTBOPEHHOr0 BeLLeCTBa.

MpakTnyeckana pabota Ne 1

MpuroToBneHve pacTBOpa 3aaHHON KOHLEHTpaLum

ONEKTPONNTLI N HEINEKTPONUTLI. DNEKTPOAUTUYECKAs Auccoumaums. MexaHn3Mbl
3NEeKTPONNTNYECKOW AnCCOoLMaLnM ANs BELLECTB C Pa3IMYHbIMU TUNAMU XMMUYECKOA
cBA3W. MapaTMpPOBaHHbIE N HErMAPATMPOBaHHbIE UOHLI. CTeneHb 3NeKTPONNTUYECKON
anccoumaummn. CunbHble 1 cnabble 3n1eKTPOAUTbl. OCHOBHbIE NONOXEHUS TEOPUN
3NEKTPONNTMYECKON anccoumaummn. KncnoTtbl, OCHOBAHUSA M COMM KaK 3M1eKTPONUTI.
JemoHcTpaynm:

PacTBOPUMOCTb BELLECTB B BOZE.

CobumpaHue ra3oB MeTOLOM BbITECHEHUS BOAb.

PacTBOpeHMe B BOAE CEPHOI KUCNOTbI 1 CONME aMMOHWS.

O6pa3subl KpUCTaNIornapaTos.

MpUroTOBNEHME XECTKOW BOAbI N YCTPAHEHME €€ XKECTKOCTU.

O6pasubl MUHepanbHbIX BOA Pa3NNYHOI0 HasHauYeHUs.
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Tema 1. 5.
Knaccngpmkauns
HeopraHM4ecKmx
COEANHEHUNIA 1 NX

cBOlicTBa

15.1.
Kuncnotbl

15.2.
OcHOBaHUA

1.5.3.
Conun

154
Okcuabl

Tema 1. 6.

XMnyeckume peakumm

1.6.1.
Knaccuukaums

XUMUYECKMX peakLnin

MpakTnyeckas pabota Ne 2

KncnoTbl Kak an1eKTponunTbl, UX Knaccumkaums no pasMyHbIM npu3HakaMm. XuMuyeckune
CBOMCTBA KWC/NOT B CBeTe TEOPUWM 3NEKTPOAUTMYECKOWR Aauccoumaumn. OCo6eHHOCTH
B3aUMOJENCTBMUA KOHLEHTPUPOBAHHOW CEPHOM W  a30THOW KUCNOT C  MeTallamu.
OCHOBHble CNoco6bl MONYYEHUS KUCTOT.

MpakTnyeckasa paborta Ne 3

OCHOBaHMA KaK 3MeKTPOAuUTbl, WX KnaccuuKkaums no  pasNnyHbIM - MPU3HaKaM.
XUMnyeckne CBOWCTBA OCHOBaHWI B CBeTE TEOPUM 3MEKTPONUTUYECKONM Auccoumamn.
Pa3fioxeHne HepacTBOPUMbIX B BOAe OCHOBaHWWA. OCHOBHble CMNOCOObLI MNOMyYeHUs
OCHOBaHW.

MpakTnyeckas pa6boTa Ne 4

Conu Kak anekTponuTbl. Conn cpefHmne, KUC/ble U OCHOBHbIE. XMMUYECKN CBOICTBA CONe
B CBETE TEOPMM 3NEKTPONUTMYECKONM anccoumaumm. Cnocobbl NoNyyYeHns Coneil.

MoHATMe o pH pacTBopa. KnucnoTHas, LienovHas, HenTpanbHas cpefbl paCTBOPOB.
rmaponuns conei.

MpakTnyeckaa padora Ne 5

ConeobpasytoLyme 1 Heconeobpasytouime okemabl. OCHOBHbIE,

am(oTepHbIe N KUC/IOTHbIE OKCUAbI. 3aBUCUMMOCTb XapaKTepa OKCuia OT CTereHn OKuce-
HUS o6pasytoLero ero Metasina. XrMmUyeckre CBOMCTBA OKCMAOB. MonyyeHre OKCMAOB.

PeakLMn COeaVHEHMS, Pas3foXeHus, 3amellieHuns, 06MeHa. KaTtanutuieckue peakuymm.
O6paTumMble U HeobpaTVMble peakLmn. TOMOreHHbIe U FeTeporeHHble peakuyum.
OK30TepMUYECKME U SHAOTEPMUYECKME peakLyn. TennoBoi ah(eKT XMMUYECKNX
peakuuii. TepMOXMMUYECKNE YPABHEHNS.
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1.6.2.
OKNCNNTENbHO-
BOCCTAHOBUTE/IbHbIE
peakuunmn

1.6.3.
CKOpOCTb XMMUYeECKOM
peakuum.
XnmMmmnueckoe
paBHOBecue

Tema 1.7.
MeTannbl N HeMeTaN bl

Tema 1.7.1.
MeTannbl

Tema 1.7.2.
HemeTtannbl

CTeneHb okucneHus. OKUCAUTENb W BOCCTAHOBNEHWE. BOCCTaHOBWTENb U OKUCNEHME.
MeToa  3NeKTPOHHOro  6GanaHca [N COCTaBMEHWS  YpPaBHEHWI  OKWUCUTENbHO- 2
BOCCTAHOBMUTE/IbHbIX pPeakLinii

MOHATME O CKOPOCTU XUMUYECKMX peakuuin. 3aBUCUMOCTb CKOPOCTU XUMUYECKUX
peakuuii OT pas3IMyHbIX PaKTOPOB: NPUPOLbI PearvpyroLmnx BeLLeCcTB, UX KOHLEHTpaumu,
TemnepaTypbl, MOBEPXHOCTN COMPUKOCHOBEHUA W  UCMOMb30BaHUSA  KaTanM3aTopos. 2
VHrméuTtopsl.

O6paTuMble N HeobpaTUMble peakun. XMMUYECKOe paBHOBECUE U CMOCOObI ero
CMeLLeHus

JemMoHcTpaunn:

Mpumepbl Heo6paTUMbIX peakuuii, nayLmx c 06pasoBaHUeM 0cajka, rasa uav Bofpl.
3aBMCUMOCTb CKOPOCTU XUMUYECKOM peakLmmn OT NpUpPOLbl pearvpyoLnx BeLecTs.
3aBMCUMOCTb CKOPOCTM XMMUYECKON peakLumn oT MpUCYTCTBUA KaTanmsaTopa Ha npumepe
pa3foxXeHus nepokcuaa Bogopoaa ¢ NOMOLLbI0 ANOKCUAa MapraHua

OCO6EHHOCTN CTPOEHUS aTOMOB W KpUCTaiNoB. ®PuU3Myeckme CBONCTBA METa//IOB.
Knaccumkayms metannosB rno pasiMyHbIM Npu3Hakam. XMMUYecKue CBOMNCTBa MeTa/IoB. 2
SNEKTPOXUMUNYECKUIA AL, HaNPSXXEeHNIA MeTanioB. MeTaniotepMus.

O6Lwwme cnocobbl NonyyeHus MeTanioB. TMoHATME O MeTannypruv. MupomeTannyprus,
rMAPOMETaNyprus n anekTpometannyprus. Cnnasbl YepHbIe U LBETHbIE.

Oc06eHHOCTN CTPOEHNS aTOMOB.

HemeTannbl - NpocTble BewecTsa. 3aBUCMMOCTb CBOMCTB FraoreHoB OT UX MOJIOXKEHUS B
Meprogmnyeckoin cucteme. OKUCNUTENbHbIE U BOCCTAHOBUTE/IbHbIE CBOWCTBA HEMETA/I0B 2
B 3aBMCMMOCTU OT UX MOJIOXEHUS B PAAY 3/1EKTPOOTPULATENILHOCTH.

MpakTnyeckan pabota Ne 6

MonyyeHune, cobrupaHme 1 pacno3HaBaHue rasoB 2
MpakTnyeckan pabota Ne 7

PelwleHne skcnepuMeHTaNbHbIX 3adau 2
JemoHcTpaunn:

Konnekymsa metannos.
Konnekuns HemeTannos.



OpraHunyeckasa xmmusa
Tema 2.1.
OCHOBHbIe MOHATUSA
OpraHMYecKom XMMmnn v
Teopusi CTPoeHUs
OpraHnyecKunx
COeANHEHNA
2.1.1.
MpeameT opraHM4vecKom
Xumun. Teopua
CTPOeHUA
OpraHnyecKux
coeanHeHnin A.M.
byTnepoBa
2.1.2.
Knaccngpumkauyms
OpraHM4YecKnx BeLLLecTB
N peakuuii

Tema 2.2.
Yrnesogopoabl
2.2.1.
MpenenbHble
yrneBsoAoposbl
(ankaHbl)
2.2.2.
HenpegenbHble
yrnesofopoabl

Konnekuus npoayKuuii  CUMKATHOM MpOMbILWAEHHOCTU (CTekna, (apdopa, dasHca,
LlemeHTa 1 ap.)

MpupoAHble, WCKYCCTBEHHbIE W CUHTETUYECKME OpraHuuyeckue BellecTBa. CpaBHeHMWe
OpraHNYecKMX BELLECTB C HEOPraHMYeCKUMM.

BasieHTHOCTb. XMMUYEeCKOe CTPOEHME Kak MOPsiioK COeAVMHEHWUs aTOMOB B MOJEKY bl MO
Ba/IEHTHOCTU.

OCHOBHbIe MOMOXEHUS TEOPUM  XMMUYECKOTO CTpOeHus. L3omepusi U M30MepbI.
XnMuyeckme opmybl 1 MOAENN MONEKYN B OPraHUYECKOW XUMUN.

Knaccuuvkaumsa  Bewects Mo  CTPOEHWIO  YIrNepofHOro  CKefleta U Haiuyuio
(hYHKLMOHaNbHbIX rpynn. Fomonoru n romonoruna. Havyana HomeHknatypol IUPAC.
Peakunmn npucoefuHeHns (rMApUPOBaHUSA, rasoreHUpoBaHUs, TUAPOranoreHpoBaHus,
rmgpataumu). Peakuuu oTwenneHus (4erMapupoBaHus,  LeruaporanoreHMpoBaHus,
fervnapatauun). Peakummn 3amelleHns. Peakuuy nsomepumsanmm.

CpaBHeHMWe Knaccugumkauumy coeiMHeH N KnaccupukaLum peakumin B HeopraHM4eckom v
OpraHNYeckom X1UMUN.

JeMoHCcTpaunu:

Mogenn Monekyn roMmosioros U N3oMepoB OPraHNUYecKnX COeAUHEHMWIA.

KauecTBeHHOe 06HapyXeHue yrnepoja, BoLoposAa B OpraHNYeCKMUX COeAMHEHNSAX.

ANKaHbl: TOMOJIOTMYECKUA psif, M30MEpWUs M HOMEHKIaTypa alkKaHOB. XWUMUYeCKue
CBOWCTBa a/kaHOB (MeTaHa, 3TaHa): ropeHue, 3ameLLeHne, pas/oXeHne, fernapupoBaHue.
MpuMeHeHNe ankaHOB Ha OCHOBE CBOWCTB.

STuneH, ero nonydeHve (LernapupoBaHvem 3TaHa, AenoNUMepu3almein MOANITUNEHA).
OMONOrnyecknin  psag, U30OMepus, HOMEHKNaTypa a/ikeHoB. XWMUYecKme CBOMCTBA
3TW/IEHA: TOPeHMe, KayecTBeHHble peakuum (obecLBeynBaHne GPOMHON BOAbl U pacTBOpa
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(ankeHbl, ankaiueHsl,
a/IKVHbI)

2.2.3.
ApeHbl

2.2.4.
MpupofHble UCTOYHUKN
yrneBoAopoaoB

Tema 2.3.
Kucnopogacogep>katyne
opraHmyeckue
COeJHEHVS

2.3.1.
CnupTbl. ®eHoN

nepMaHraHata kKanus), rugparauus, nonumepusauums. FpuMeHeHMe 3TueHa Ha OCHOBe
CBOMCTB.

MoHATME O AMeHax Kak YrneBofopofax C ABYMS ABOWHbIMU CBA3AMMW. COMPSXKEHHbIe
AMeHbl. Xumu4yeckme cBoiicTBa byTagmeHa-1,3 u n3onpeHa: obeclBeyrBaHUe GPOMHON
BOAbI M NOMMMEPU3aLMA B KayUyKN. HaTypanbHbI U CUHTETUYECKME KaydyKuN. Pe3nHa.
AueTuneH. XvMUYeckme CBOWCTBA aueTuNeHa: ropeHue, obecLseunBaHne 6pPOMHOIA BOAbI,
NPUCOeMHEHNE X/TOPOBOLOPOAA U rugpataumns. Tpumepusaumna aletuneHa B 6eH3orn.
MpuMeHeHe aLeTueHa Ha 0CHOBe CBOMCTB. MonyyeHue aueTuneHa. Mexknaccosas
N30Mepus C ankagneHamu.

BeHzon.  Xumuuyeckme  cBOicTBa  6GeH3ona: ropeHwe,  peakuum  3amelleHus
(ranoreHupoBaHue, HATpoBaHuWe). MpuMeHeHWe 6eH30/1a Ha OCHOBE CBOMCTB.
Fomonoruyeckunii pag apeHos. Tonyon. HuTpoBaHwue Tonyona. TpoTwua.

MpakTnyeckasa padota Ne 8

MpupoLHbINA ras: cocTas, NPUMEHeHWe B Ka4yecTBe TOM/MBa.

Hedtb. CocTaB v nepepaboTka HedpTn. MeperoHka He(hTn. HehTenpomyKTbl.

OKTaHOBOE Yn1CNo GEH3NHOB 1 LLeTaHOBOE YMC/0 AN3e/IbHOro TOMNAMBa.

JemoHcTpauunn:

[CopeHne mMeTaHa, aTUMEHa, aLeTUNeHa.

OTHOLeHVe MeTaHa, 3TUMEHA 1 aLleTueHa K pacTBopy nepmaHraHara Kanus.

MonyyeHve aTUNeHa peakuueid aernapoTauny ataHona, aueTuieHa - rmaponm3om kapbuaa
KanbLms.

Konnekuns o6pasLoB HepTu 1 HePTENPOLYKTOB.

Konnekuymns «KaMeHHbIR yronb U NpogyKuns KOKCOXMMUUYECKOTO NPOM3BOACTBA.

MonyyeHne 3TaHoNa OPOXEHWEM [/IOKO3bl W ruapaTaunein atuneHa. MAPOKCUIbHASA
rpynna Kak QyHKUuoHanbHasA. TloHATME O npeaenbHbIX OAHOATOMHbLIX —ChMpTax.
XVMMUYECKMe CBOIMCTBa 3TaHOMA: B3aMMOAENCTBME C HaTpuem, o6pa3oBaHMe MPOCTbIX U
CNOXHbIX 3(hMPOB, OKMCNeHWe B anbaerni. NMpuMeHeHMe 3TaHOoNa Ha OCHOBE CBOWCTB.
ANKOronusm, ero nocneacTsusi u npeaynpexaeHve. MeTuNOBbIA CAUPT U €ro
MCMOMb30BaHNEe B KayeCTBE XMMUYECKOrO Cbipbsi. TOKCMYHOCTb MeTaHONa M npasuna
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2.3.2.
Anbperngbl.
KapboHoBble KMCNOTbI

2.3.3.
CnoxXHble ahunpobl.
Xupsbl

2.3.4.
Yrnesogbl

TEXHUKKN 6e30nacHoOCTU Npu paboTe ¢ HUM.

NuuepuH Kak npefcTaBUTE/lb MHOFOATOMHbIX CNUPTOB. KauyecTBeHHas peakuus Ha
MHOr0aToOMHble CNUPTbI. NpYMeHeHne rnLepuHa.

®un3nyeckre N XMMnYeckme CBOWCTBA (heHona. B3anmMHoe BIMSIHWE aTOMOB B MOJEKY/1e
(hbeHONa: B3aMMOLENCTBME C TMAPOKCUAOM HATPUA 1 a30THOW KUCNOTON. MpumeHeHve
(heHONa Ha OCHOBE CBOMCTB.

K

MoHATMe 06 anbferngax. AnbfernaHas rpynna kak QyHKUuoHasibHas. ®opmanbaerng v
ero CBONCTBA: OKUC/EHWE B COOTBETCTBYHLLYH KWCMOTY, BOCCTaHOB/IEHWE B
COOTBETCTBYHOLWMNIA crnupT. [lonyyeHve anbAervjoB OKUC/IEHWEM COOTBETCTBYHOLUX
cnmpToB. MNMpumeHeHne hopManbaermga Ha OCHOBe ero CBOMCTB.

MoHATME O KapboHOBbIX KucnoTax. KapbokcunbHad rpynna Kak (yHKUMOHa/IbHas.
foMonornyecknin psag npegenbHbIX O4HOOCHOBHBLIX KapOOHOBbLIX KUCNOT. [lony4veHue
KapOOHOBbIX KUC/IOT OKWC/MIEHUEM  aNnbAerngoB. XKWMUYECKMe CBOWCTBA YKCYCHOIA
KUCNOTbI: 06LMe CBOMCTBA C MUHepasibHbIMW KUCNOTaMyW W peakuus aTepudukaumn.
MpUMeHEHNe YKCYCHOW KWUCNOTbl Ha OCHOBE CBOWMCTB. BbICLUME XXMPHbIE KUCAOTbI Ha
npumepe NalbMUTUHOBON N CTeapUHOBOIA.

MonyyeHve CNOXHbIX 3(hMPOB peakuuein atepugpukauum. CnoxHble athmpbl B Npupoge, ux
3HauyeHue. MpuMeHeHne CNOXHbIX 3()MPOB Ha OCHOBE CBOWCTB.

YKupbl Kak cnoxHble agupbl. Knaccupmkaumns Xxumpos. XMMUYECKNe CBONCTBA XMPOB:
rMAPONN3 U TMAPUPOBAHME XULKMX XKUPOB. MNMpUMEHEHVE XPOB Ha OCHOBE CBOWCTB.
Mbina

Yrneesogpl, MX Knaccuukauma: moHocaxapuibl (rnokosa, (pykrosa), Aucaxapupbl
(caxapo3sa) 1 nonucaxapubl (Kpaxmasn v Lensonosa).

CNOKO3a- BeLWeCcTBO C [ABOWCTBEHHOW (YHKUMER- anbaerngocnupT. Xumuueckue
CBOMCTBA [/1HOKO3bl: OKMUC/IEHNE B T/IIOKOHOBYIO KWUCNOTY, BOCCTAHOBNEHME B COpoUT,
cnupToBoe 6poxkeHne. MONOYHOKUCIOE GPOXKeHMEe TNOKO3bl. MpUMeHeHVe FNHKO3bl Ha
OCHOBE CBOCTB.

3HaueHMe YrneBOLOB B XKMBOM NPMPOLe W XWU3HWM uYenoBeka. [OHATME O peakumax
NOMIMKOHAEHCAUMM W TUAPOAM3a Ha NpUMepe B3aMMOMNpPEBPALLEHWUiA: [Ko3a ----- »
nonucaxapus.

JeMoHcTpaynm:

OKucneHve cnvpTa B anbaerug.

KayecTBeHHas peakuns Ha MHOrOaTOMHbIE CMUPTI.

Peakuus cepebpsHOro 3epkana abferuaos 1 roKo3bl.
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OKucneHue anbiernaa u rioKo3sbl B KUCMOTY ¢ NomoLlbio ruapokeuaa meam (I1).
KauecTBeHHasi peakLus Ha Kpaxmarl.

Tema 2.4.
A30TCcogepXaLLme
opraHunyeckue
coeiHeHUS.
Monnmepsl
24.1. MoHATMEe 06 ammHax. AnugaTuyeckue amuHbl, UX Knaccugumkaumsa W HOMeHKnatypa
AMUHbI AHUVH, KaK oOpraHuMyeckoe OCHOBaHuWe. [lonyyeHne aHuUIMHa W©3  HUTPOBEH30/a.
MpUMeHeHMe aHWNNHA Ha OCHOBE CBOWCTB.
24.2. AMWHOKUCNOTbI  KaK aMoTepHble AWMYHKUWOHA/IbHbIE OpraHUYyecKue CoeAVHEHUS.
AMUHOKNCNOTbI. Benkn  Xumunyeckne cBoiCTBa aMUHOKMUCNOT: B3aMMOAENCTBME CO LenoYamm, Kucnotamm u apyr
Monnmepsl C Apyrom (peakums nonnkoHgeHcaumm). MNenTugHas cBs3b U nonvnenTuabl. FNpumeHeHne

aMWHOKUC/IOT Ha OCHOBE CBOMCTB.

MepBMYHas, BTOPUYHASA, TPeTUUHasA CTPYKTYpbl 6e/1KOB. XUMUYecKre CBOMCTBa 6eNKOB:
ropeHvie, feHatypauus, rugponuns, LBeTHble peakuun. bruonornyeckme yHKUNN GeKoB.
Benku v nonucaxapuabl Kak 6uononnmepsi.

MnacTmacchl. onyyeHre NOAMMEPOB peakuueld NOAMMEpU3aLUM U NOMUKOHLEHCALUN.
TepMonnacTuyHble N TePMOPEaKTUBHbIE NiacTMmacchl. [peacTaBuTenn nnacTMmacc.
BonokHa, nx knaccugpmkaums. MonyyeHme BonokoH. OTAeNbHbIe NPeACcTaBUTeNu
XUMUYECKUX BOIOKOH.

3awmTa UHANBUAYabHbIX TBOPYECKNX NPOEKTOB.

MpakTnyeckasa pabota Ne 9
Pacno3HaBaHWe nnacTmacc v BOJIOKOH
MpakTnyeckas pabota Ne 10
PeleHMe aKCNepyMeHTabHbIX 334a4 Ha MAEHTUMUKALMIO OpraHNYecKnX COeANHEHWIA.
JemoHcTpaunn:
PacTBopeHue 1 ocaxaeHne Ge/KoB.
LiBeTHble peakuun 6enKoB.
"OpeHMe NTUYLErO Nepa n LWepCTAHON HUTW.
MToroBoe 3aHATHE.
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Pasgen 2.buonorunsa

BBegeHue.

YuyeHue 0 KNeTKe.
Tema 1. Xumunyeckas
opraHusauns KneTku.
CTpoeHuve 1 yHKLUM
KNeToK.

Tema 2. O6MeH BeLLeCTB
1 NpeBpaLleHne aHeprum

CogeprkaHue yyebHOro marepuana

OO6bekT wu3yyeHUsa 6Guonorum - H>kmBad npupofa. [IpU3HaKM XMBbBIX OpraH13MoB.
MHoroo6bpasne >XUBbIX OpraHW3MOB. YPOBHEBas OpraHu3auus >KMBON NpuUpoabl W
aBonoums.  MeToabl MO3HAHWS XMBOW Mpupofbl. O6LMe 3aKOHOMEpPHOCTU 6GUOOrUN.
MpeameT M3y4yeHns o0606LLatoLLero Kypca «bruonorus», uenu u 3agaym Kypca. MsyueHune
OCHOBHbIX 3aKOHOMEPHOCTEN BO3HWMKHOBEHWS, Pa3BUTMS W CYLLECTBOBAHUA >KM3HW Ha
3emsie 1 COBpeMeHHON ee opraHusauuun. Ponb 6vonorum B OPMMPOBaHUM COBPEMEHHON
eCTeCTBEHHO-HaY4YHOW KapTWHbl Mupa M B MPaKTUYECKON [eATeNbHOCTU fIHOAEN.
CobniogeHvie npasui MoBeAeHUS B MpuUpoLe, 6epexxHoe OTHOLLEHME K  B6MON0rnyeckum
00bekTaM (pacTeHMAM U XKMBOTHBLIM M MX COOOLLECTBAM) U UX OXpaHa.

JemMoHcTpauuu

Buonornyeckne cucTeMbl PasHOro YPOBHSA: KNeTKa, OpraHusm, nonynsauus, 3KOCUCTEMa,
6rocepa. LlapcTBa XuBoii Npupofbl.

Cogfep>xaHue yyebHOro martepmana

KneTka — anemeHTapHas >XuBas CUCTEMA W OCHOBHas CTPYKTYPHO-(YHKLMOHabHas
efVHMLA BCEX XXUBbIX opraHuM3MoB. KpaTkasg MCTOpUA W3YUYeHUs KNeTKU. XMMUYecKas
opraHusauua Knetku. OpraHu4YeckMe M HeopraHM4Yeckue BeLLEeCTBa KNEeTKU W HKMBbIX
opraHm3aMoB. benkwu, yrnesofbl, MNuAbl, HYKNEWHOBbIE KWUCMOTbl U MX POSib B KNETKeE.
CTpoeHue 1 (PyHKUMN KNeTKWU. TpoKapuoTUUecKue nU 3yKapuoTuyeckune KneTku. Bupychl
KaK HeK/ieTo4YHas (hopma >XM3HW U UX 3HavyeHme. bopbba C BUPYCHbIMK 3ab0n1eBaHUSAMM
(Cnna v gp.) Untonnasma n KnetoyHas membpaHa. OpraHonbl KneTkn. O6meH BeLlecTs
¥ NpeBpaLLeHne 3Heprum B KneTke. MnacTmyecknini n aHepreTuyecknii oomeH. CTpoeHune u

(yHKUMM XxpomocoM. AHK — HocuTenb HacneACTBEHHOM MHGopMaumn. Pennnkauus
OHK. eH. FeHeTn4YecKunin Koa. BUocnHTes benka.
JemMoHcTpauuu

CtpoeHve un ctpyktypa 6enka. CtpoeHve monekyn AHK u PHK. Pennukauyma OHK.
CxeMmbl 3HepreTMyeckoro obmMeHa u 6mocuHTesa 6enka. CTpoeHMe K/IETOK NPOKapuoT U
3yKapuoT, CTPOEHMe U MHOroobpasve KNeToK pacTeHUA U XMBOTHbIX. CTpOeHMe Bupyca.
doTorpamm cxem CTPOEHMSA XpOMOCOM. Cxema CTPOEHUA reHa.

Cogep>xxaHue yuyebHoro matepmana

MnacTuyecknin n aHepreTnyecknuii o6meH. CTpoeHue u GyHKuumM xpomocom. OHK —
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B KNETKE.

Tema 3. YKU3HEHHbI
LMK KNETKMU.

OpraHusm.
PasMHOXeHUe u
WHAMBUAYaNbHOE
pa3suTNE OpraHU3IMoB.
Tema 1 Pa3aMHOXeHUS
OpraH13moB.

Tema 2.
VHanBuayansHoe
pasBMTUE OpraHmn3ma.

Tema 3.
NHamenayanbHoe
pa3BuTUE YenoBeKa.

HOCUTENb HacneACcTBEHHON uHopMmaunn. Pennnkauma OHK. TeH. MeHeTuyeckuin Kog,.
BuocnHTes 6enka.

Copfep>xaHune yd4ebHOro matepuana

KneTkn n nx pasHoobpasme B MHOTMOK/IETOUHOM opraHuame. [AuddepeHUnpoBKa KIETOK.
KnetoyHas Teopusi CTpoeHUA opraHn3mos. MuTo3. LINTOKMHES.

JemoHcTpauun

CTpoeHue u cTpyktypa 6enka. CtpoeHme monekyn OHK un PHK. Pennukauusi OHK.
CxeMbl 3HepretTnyeckoro obmeHa v 6uocuHTesa 6enka. CTpPOeHMe KNeTOK NPOKapuoT K
3YKapuoT, CTPOEHNE M MHOroo6pasne KneToK pacTeHUA U XMBOTHbIX. CTpoeHUe Bupyca.
doTorpadun cxem CTPOEHUSs XpPOMOCOM. CXxeMa CTPOEHMS reHa.

lNMpaKTuyeckoe 3aHATUE 1

MpuroToBieHe 1 onucaHWe MUKPOMNPENapaToB KIeTOK pacTeHuil. CpaBHEHWe CTPOeHUs
KNeTOK pacTeHui 1 XKMBOTHbIX NO rOTOBbIM MUKpOMpenapaTam.

OpraHu3m — efuHoe uenoe. MHoroo6pasve opraHusmMoB. PasmMHOXeHMe — BaXKHelLLee
CBOWCTBO XMBbIX OpraHuM3MoB. [10/10Boe 1 6ecrnonoe pasmMHoXxeHne. Meio3. ObpasoBaHue
NMONI0BbIX KNETOK N OMNM040TBOPEHNE

JemMoHcTpauuu

MHoroobpasne opraHusmos. O6MeH BeLLeCTB W MpeBpalleHne 3SHEpPrum B KIETKe.
doTocuHTe3. [leneHne Knetkn. MwuTo3. bBecrnonoe  pasMHOXeHWe  OpraHM3MOB.
O6pa3oBaHMe NONOBbIX KNEeTOK. Meino3. ONnogoTBOpeHne y pacTeHuid. NHAMBMAYyanbHoe
pa3BuTue opraHmMaMa. Tunbl NOCTIMOPUOHANILHOIO Pa3sBUTUSA XUBOTHbLIX

CopepkaHue yyeGHOro maTepuana

AOMOpUOHaNbHBIA  3Tan OHTOreHe3a. OCHOBHble CTaAMM 3MOPUOHA/ILHOTO PasBUTKUS.
OpraHoreHes. MocTambpuoHanibHoe pa3suTue. CXOACTBO 3apofbllleit npefcTaBUTeNein
pa3HbIX rpynn No3BOHOYHbLIX KaK CBUAETE/IbCTBO WX 3BOJIOLMOHHOIO poactea. MpuumHbl
HapyLUeHWI B pa3BUTUN OpPraH1M3MoB.

CofepxaHue yyebHoro martepuana

NHAamBMayanbHOe pa3BuTMe YenioBeka. PenpofyKT1BHOE 340poBbe. MocnecTsna BANAHUA
afKoronsl, HWKOTMHA, HAPKOTUYECKMX BELUEeCTB, 3arpA3HeHUs cpedbl Ha passBuTue
yenoBeka.

JemMoHcTpauuu
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OCHOBbI TEHETUKU U
cenexkunm.

Tema 1. OCHOBHble
y4eHus o
HacneACTBEHHOCTU U
N3MEHUYMBOCTH.
3aKOHOMEpPHOCTU
HacneCTBEHHOCTH.

Tema 2. OCHOBBbI
CeNekLMmn pacTeHui,
YKUBOTHbIX W
MWUKPOOPraHM3mOoB.

becnonoe pasmHOXXeHWe opraHn3MoB. O6pa3oBaHMe MooBbIX KNeToK. ONoA0TBOPEHME Y
pacTeHuiA. VIHAMBMAYyanbHOe pasBuTMe opraHmMaMa. Tunbl NOCTIMOPUOHANIBHOIO Pa3BUTUS
YKNBOTHbIX

lNMpaKTuyeckoe 3aHATHE 2.

BbisBneHMe 1 onucaHWe MNPU3HAKOB CXOACTBA 3apOAbllLeli YenoBeka W Apyrux
NMO3BOHOYHbIX KaK [0Ka3aTe/IbCTBO UX 3BOJIFOLMOHHOIO POACTBA.

CofepxaHue yyebHOro martepuana

"eHeTMKa — HayKa 0 3aKOHOMepHOCTAX HacNeACTBEHHOCTU U U3MEHUYMBOCTU OpraHn3MOB.
[".MeHgenb — OCHOBOMONOXHUK FEHETUKUW. [eHeTUyecKas TEPMUHONOIMA U CUMBOJUKA.
3aKOHbl TEHEeTUKM, YCTaHOBMeHHble [.MeHgenem. MoHornbpugHoe u AUrMbpuaHoe
CKpewnBaHMe XpOMOCOMHas Teopus HacneAcTBEHHOCTW. B3aumofeiicTBMe TeHOB.
MeHeTMKa nona. CuensieHHoE € NOJIOM HacnegoBaHue. 3Ha4YeHNe reHeTUKN Ans cenekuum un
MeAVUUHbIL. HacneicTBeHHble 60/M1e3HM  YenoBeKa, WX MPUUMHBL UM MPOMIAKTUKA.
3aKOHOMepHOCTN U3MEHYMBOCTU. HacnefACcTBEHHasA, UM FEHOTUMUYECKAsA, U3MEHYMBOCTD.
MoandukaunoHHas, WM  HEHacnefCTBEHHas, W3MeHYMBOCTb. [eHeTMKa YenoBeka.
eHeTMKa M MeauumHa. MaTepuanbHble OCHOBbI HAac/NefCTBEHHOCTM W WM3MEHUYMBOCTMW.
"eHeTMKa 1 3BOMOLMOHHAA Teopus. [eHeTnKa nonynauuii

JemMoHcTpauuu

MoHornépugHoe u AurnbpuaHoe ckpewmsaHue. [MepekpecT Xxpomocom. CuenneHHoe
HacnefoBaHue. MyTauuu.

CofepxaHue yyebHOro matepuana

eHeTMKa — TeopeTM4yeckas OCHOBa cenekuun. OpfoMallHMBaHME >XUBOTHbLIX W
BblpaliuBaHue KyNbTYpPHbIX PacTEHUA — HayaNbHble 3Tanbl CeNekuun. YueHue
H./N.BaBunoBa 0 UEHTpax MHOroobpasvs M MPOUCXOXAEHUSA KYNbTYPHbIX PacTEHWNA.
OCHOBHble MeTOAbl CeneKkunmn: rnépuamnsaums U WCKYCCTBEHHbIA 0T60p. OCHOBHbIE
JOCTUXKEHUS COBPEMEHHOW CeneKuMn KyNbTYPHbIX PacTEHWUA, AOMALUHUX >XUBOTHbLIX W
MWUKpPOOPraHusmMoB. BuoTexHonmorna, ee [AOCTMXKEHMA W NEPCrneKkTUBbI  PasBUTHKA.
OTNYecKMe acnekTbl HEeKOTOPbIX AOCTVKEeHWH B 6uoTexHonornu.  KnoHupoBaHue
XXMBOTHbIX (Npo6/sieMbl

K/IOHMPOBAHUSA YeNl0BeKa).
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lMpouncxoxaeHue n
pasBuUTUE XN3HN HA
3emsie. OBOJTOLMOHHOE
yyeHue

Tema 1. [pouncxoxaeHue
N HavaNbHble 3Tanbl
pasBUTUE XU3HUN Ha
3emne. Victopus
pasBUTUA 3BONOLMOHHbIX
naen.

Tema 2. Mukpoasonoumsa
N Makpo3BonoLmS.

JemoHcTpauun

LieHTpbl MHOroo6pasus ¥ MNPOUCXOXAEHUA KYNbTYPHbIX PacTeHUidA W AOMALLIHUX
XWBOTHbIX.

mbpuansaums. VckyccTBeHHbIn 0T60p. HacneacTBeHHble 60/11e3HM YenoBeka. BrnvsHue
a/IKOrosin3ma, HapKoOMaHum, KypeHns Ha Hac/leLCTBEHHOCTb.

lMpakTnyeckoe 3aHATHE 3.

CocTaBneHne npoCTEMINX CXeM MOHOTMMOPUAHOIO W AUTMOPULHOIO CKPeLynBaHMA.
PelleHne reHeTUYecKnx 3agad.

lNMpaKTnyeckoe 3aHATKe 4.

AHann3 (heHOTUNUYECKO M3MEHUMBOCTW. BbisiBleHMe MyTareHOB B  OKpYXKatoLLeld
Cpefe ¥ KOCBEHHasi OLEHKa BO3MOXHOIO MX BAWUSHWUS Ha OpPraHn3M.
FMNoTesbl  MPOWUCXOXAEHWUS  XXU3HU.  M3yyeHWe  OCHOBHbIX  3aKOHOMEPHOCTEN

BO3HWKHOBEHWSA, PasBUTUA W CYLLECTBOBAHUA XXM3HW Ha 3eM/e. YCNOXHEHUe >XUBbIX
opraHu3MoB B Mpouecce 3sonouMn. MHoroobpasve >KMBOITO Mupa Ha 3emne w
COBpPEMEHHas ero opraHusauus. Vctopus pasBMTUA 3BOMIOLUMOHHBIX WUAel. 3HauyeHue
pa6oT K.JIMHHen, >K.B.Jlamapka B pa3BUTUM 3BOMIOUMOHHBLIX WAEA B 6GUOMOTUN.
JBONMOLUMOHHOE yyeHme Y. [lapBnHa. EcTecTBeHHbI 0T60P. POMb 3BOMOLUMOHHOIO YYeHUs
B ()OPMUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTWMHbI MUPa.

JeMoHcTpayunm

Kputepun Buga. CTpykTypa nonynauuun. AfanTuMBHble OCOOGEHHOCTWM OpraHuM3MoB, WX
OTHOCWUTENbHbIV XapaKTep.

Cogep>xxaHue yyebHoro martepuana

CoxpaHeHne 6K0M0rMYecKOro MHoOroobpasms Kak OCHOBa YCTOMYMBOCTM 6Guochepbl U
MPOrpeccuMBHOro ee passutuA. puumHbl BbiMUpaHua BUAOB. OCHOBHble HamnpasfieHUs
3BO/MOLMOHHOrO nporpecca. buonornyeckuii nporpecc u 6GMONOrMYECKUIA  perpecc.
KoHuenuwnsa Buga, ero kputepun. Nonynauna — CTPYKTYpHas eAuMHMLA BUAA U 3BOIOLMUN.

Asmxywie cunbl 3Bonounn. CuHTeTUYeckas Teopus 3Bositouun. MUKPOIBOMOLKS.
CoBpemeHHble npeacTas/ieHus 0 BMZ006pa3oBaHmm (C.C.YetBepmkos,
N.N.WmanbrayseH). Makpossonouus. JokasaTenbCTBa 3B0OLMN.

JemMoHcTpaynm
OBO/IOLUNOHHOE APeBO PaCcTUTENLHOIO MUpa. IBOJHOLMOHHOE APEBO XNBOTHOIO MUpa.
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MpouvcxoxaeHue
yenoBeKa.

Tema 1. AHTponoreHes.

UenoseyecKue pacsbl.

OCHOBbI 3K0N0IMNH.

Tema 1. 9konorug -
Hayka o0
B3aMMOOTHOLLUEHUAX
OpraH1M3MoB Mexny
Co60i 1 OKpyXXatoLLeii
cpeson.

MpeacTaBUTENN PEAKUX Y UCHE3AKLNX BULOB PACTEHUIA U XXMBOTHBIX.

lMNMpakTnyeckoe 3aHATHUE 5.

OnwucaHne ocobeii 0gHOro BUAa No MOPJONOrMYeCKOMY KpUTEPMIO.

lNMpakTnyeckoe 3aHATHE 6.

MpucnocobneHve OpraHM3MoB K pasHbIM cpejam o06butaHus (BOAHOW, Ha3eMHO-
BO3AYLLHOW, NOYBEHHON).

lNMpakKTnyeckoe 3aHATUE 7.

AHaNN3 1 OLEHKa Pa3/IMYHbIX TUNOTE3 MPOUCXOXAEHNSA XKNU3HW.

Cogep>xxaHue yyebHoro matepuana

Jsonouns  npumatoB. COBpPeMEHHble TUMOTE3bl O MPOUCXOXKAEHUM  Yes0BeKa.
[loKasaTenbCcTBa POACTBA Ye/oBEKA C MIEKONUTAIOLWUMUK XUBOTHLIMW. 3Tanbl 3BONHOLUU
yenoBeka. Yenoseyeckne pacbl. POACTBO M €AUHCTBO MPOUCXOXKAEHUA YenoBevyecKux pac.
KpuTuka pacmsma.

JemoHcTpauymun

UepTbl CXOACTBa W pasnnymsa 4YefioBeKa W >KMBOTHbIX. YepTbl CXOACTBa YesioBeKa W
npumaTos. MponcxoxaeHune Yyenoseka. Yenoseyeckue pachl

lNMpaKTn4yeckoe 3aHATUE 8.

AHan13 1 oueHKa pa3NnNyHbIX TMNOTE3 0 MPOUCXOXAEHUN YenOoBeKa.

Cojep>xxaHue yyebHoro matepmnana

3Konornyeckme (HakTopbl, UX 3HAYEHWE B XWU3HU OPraHn3MoB. IKOOTMYECKNE CUCTEMBI.

BupgoBas ¥ nNpocTpaHCTBEHHAsA CTPYKTypa 3KOCUCTeM. [lulieBble CBSA3W, KPYroBOpOT

BELLEeCTB WM MNpeBpalleHWe 3Hepruy B sKocucTeMax. MeXBUAOBble B3aVIMOOTHOLLEHUA B

9KOCWUCTEME:  KOHKYpeHLMs, CUMOMO3,  XMLLHMYeCTBO, napasutusm.  [puynHbI

YCTOAUYMBOCTM U CMeHbl 3kocucTem. Cykueccun. WcKyccTBeHHble coobuiecTBa —

arpo3KocucTembl U YpO0OIKOCUCTEMBI.

JeMoHcTpaymnmn

Kpyrosopot yrnepoga (asota u Aap.) B 6uochepe. Cxema arpoakocuctembl. Oco60

OXpaHsieMble NPUPOLHbIe TeppUTOPUM Poccun. DKONOrNYECKME (PAKTOPbI U UX BIUSHUE Ha

opraHusmMbl. MeXBUO0Bble OTHOLLUEHWUA:  KOHKYPEHUMs, CUMOMO3, XULLHWYECTBO,

napasMTnsm. $FApycHOCTb pacTuTenbHOro coobulectsa. [lluwesble Uenu M CeTM B

oroueHo3e.

Jkonorunyeckme nupammasl. Cxema akocucTembl. KpyroBopoT BeLLeCcTB WM MpeBpalleHune
22
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Tema 2. buocgepa -
rno6anbHas s3KocucTema.

Tema 3. buocepa v
YesioBeK.

3HEprumn B 3KOCUCTEME.

Copep>kaHue y4yebHOro matepumana

YueHue B.M.BepHagckoro o 6uocepe. Posib XnBbIX opraHnM3MoB B 6uocepe. bromacca.
KpyroBopoT BaXHeMLIMX OMOreHHbIX 3/1eMEHTOB (Ha Npumepe yraepoja, asoTta W ap.) B
ovoctepe. WM3meHeHnsa B 6Guocepe. TlocnefcTBua  [AeATENbHOCTM  YenloBeKa B
OKpyXatoLLein cpefe. BosgeiicTBMe NPOU3BOACTBEHHOM AEATENILHOCTU Ha OKPY>XKAHOLLYHO
cpefy B 06nactu cBoeil byayuieid npogeccun. FnobanbHble 3KONOrMYecKMe NpPobaembl 1
NyTN UX PeLleHns.

CogepxxaHue yyebHoOro matepuana

JKONorMs Kak TeopeTuyeckas OCHOBA paLMOHaNbHOro MPUpPOAOMNo/b30BaHUSA M OXPaHbl
npupoabl. Hooctepa. MpaBuna nosefeHUs NIOLENA B OKpYyXKatoLleli NPUPOLHONM cpefe.
BepexxHoe OTHOLIEeHWe K OMONOrMYECKUM OOBLEKTAM (PaCTEHMAM W XWMBOTHbIM WU KX
coobulecTBam) M MX OxpaHa. OKCKypcuu. MHoroobpasve Buaos. Ce3oHHble (BeCEHHWE,
OCEHHWE) U3MEHEeHUA B NPUPOSE.

JemoHcTpauynm

Kpyrosopot yrnepoga (asota u gp.) B 6uochepe. Cxema arpoakocuctemsl. Ocobo
OXpaHsieMble NPUPOLHbIE TeppUTOPUM Poccnn. KoNornveckme akTopbl U UX BAUAHUE HA
OpraHu3Mbl.  MeXBUAOBble  OTHOLUEHWS:  KOHKYPEeHUMs, CUMMOMO3, XMLLHUYECTBO,
napasuTusm. FApycHOCTb pacTuTeNbHOro coobuiectea. [uwieBble Lenn U CeTU B
6roLeHo3e.

Jkonornyeckne nupammuapl. Cxema akocuctembl. KpyroBopoT BeLLeCTB W MnpeBpaLleHue
3HEprumn B 3KOCUCTEME.

MpakTuyeckmne 3aHATUA 9.

OnucaHve aHTPOMOreHHbIX U3MEHEHWNIA B eCTECTBEHHbIX NPUPOAHbIX NaHAwadTax CBOEi
MEeCTHOCTH.

MpakTnyeckoe 3aHATHE 10.

CpaBHUTe/IbHOE OMUCaHWe OAHOW W3 eCTEeCTBEHHbIX MPUPOAHbLIX CUCTeM (Hanpumep,
neca) n Kakol-H1by b arpo3akocucTeMbl (Hanpumep, NeHUYHOro nons).

lMpakTnyeckoe 3aHATMe 11.

CocTaBneHne CxeM nepefayn BewecTB WM 3HEPruM no UensM MUTaHWs B MPUPOAHON
3KOCUCTEME 1 B arpoLeHose.

lNMpaKTn4yeckoe 3aHATHE 12.

OnncaHne 1 NpaKTUYECKOe CO3[aHNe WCKYCCTBEHHOW 3KOCUCTEMbI (MPECHOBOAHbIN
akBapuym). PeLleHne 3KON0rmyecknx 3agau.
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BuoHuKa.
Tema 1 BUOHMKa Kak CofepxaHue yyebHoro martepuana
O[}HO M3 Hamnpas/eHNii PaccMoTpeHne OGUOHWMKON 0COGeHHOCTe MOP(O(U3NONIOTMYECKOW OpraHn3aLmmn >XX1BbIX
6uonorum u OPraHn3MoB W WX WCMO/Ib30BaHUA AN CO3[4aHUA COBEPLUEHHbIX TEXHWYECKUX CUCTEM U
KNOEPHETMKN. ITOTOBOE  yCTPOIACTB MO aHaNOrUM C XXMBbIMU CUCTEMAaMM. TTPUHLMMbI U NPUMEPbI UCMONb30BAHNA B 2
3aHATHe. XO3NCTBEHHOW [eATeNIbHOCTU /toferd  MOP(OPYHKLMOHANIbHLIX YepT opraHu3aumm

PacTeHWUA N XXMBOTHbIX.

JemMoHcTpauuu

Mogenn cknaa4aToi CTPYKTYpbl, MICNOMb3yeEMO B CTPOUTENLCTBE. TpybyaThble CTPYKTYpbI
B XXVBOW NPUPOAE U TeXHMKE. A3poanHaMMUYecKme U rmapoaMHaMUYecKne YCTpoicTBa B
XKNBOW MPUPOAE N TEXHUKE.

MpomeXxyTouHasa aTtTectaymnsa popme AndppepeHUMpPoOBaHHOrO 3a4eTa

NTOro 117

1. - 03HaKOMUTENbHbIN (y3HaBaHWe paHee U3yUYeHHbIX 06bEKTOB, CBOMCTB);
2. - penpofyKTUBHbIA (BbINOSHEHWE [EATENbHOCTM N0 06pa3slly, UHCTPYKLUM WU NO4 PYKOBOACTBOM)
3. - MPOAYKTUBHbI (NNaHNPOBaHWE U CAMOCTOSATENbHOE BbIMOMHEHWUE [AeATEeNbHOCTH, pelleHne Npo6aeMHbIX 3agau)
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3. YC/IOBUS PEANN3ALMV MPOrPAMMbI YYEBHOW
AVNCLUUMNHDI

3.1. TpeboBaHUs K MWUHUMaNbHOMY MaTepuanbHO-TEXHUYECKOMY
obecrneyeHuto

Peanusayms nporpamMmmbl AWCUMNNUHLI TpebyeT Hanuumsi y4yebHbIX KabUHETOB
«XUMUu» n «brnonorun».

O6opyaoBaHuMe y4yebHOro kabuHera:

- NocaflouHble MecTa Mo KOo/MYecTBy 06yyaroLWwmxcs;

- paboyee MecTO npenojasaTtens;

- [OCKa KnaccHas

- KOMNNEKT y4yebHO-HarnsgHblX Nocobui no aucumnanHe «XumMus» (CTeHAbl,
CXeMbl, Tabnuubl, OMOPHble KOHCMEKTbl, Yy4yebHble nocobus, crnpaBoYHbIE
martepuanbl)

- Habop nocypbl, 060pyA0BaHNA U PEAKTUBOB AN AEMOHCTPALMOHHOIO
KCNepMMeHTa 1 NpakTU4ecknx pabor.

- KOMM/IEKT y4yebHO-Harna4HbIX nocobuit no gucunninHe «buonorusa» (CTeHabl,
CXeMbl, Tabnuubl, OMOPHbIE KOHCMEKTbl, YyuyebHble Mocobus, CcrnpaBoYHbIE
maTepuanbl, MOAENN, MYNSHXKN U MUKPONpenapaTbl 6M0NOTNYECcKMX 06BHEKTOB)

TexHuyeckue cpefcTBa 00yUYeHUS:

- KOMNbIOTEP C /IMLEH3NOHHLIM NPOrpaMMHbIM 06ecrneyeHnem
- MYNbTUMELMIAHBIA NPOEKTOP;

- 9KpaH

3.2. "HhopmaLMoHHOe obecneyeHne 0byyeHuns

MepeyeHb  PEKOMEHAYEMbIX  YYeOHbIX  M3aaHWA, WIHTepHeT-pecypcos,
AOMONIHNTENbHOM NNTepaTypbl

OcHOBHas nuTepaTypa no pasgeny «Xumus»

1. OpraHundeckasa xumus: yuyebHuk gna Cro/ .M. Mparnbepr, H.J1.Ham- 8-e n3ga.-
M: N3patensctBo KOpaiT, 2017-608c,- Cepus : MNpodeccnoHansHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

2. O6was xumusa. B 21. Tom 1. yuebHuk gns CroO/ H.JI. T'nnHka: nog pea. A.B.
MonkoBa. A.B. babakoBa.- 20-e usf., nepepab6. n gon. - M: N30aTenbCTBO
FOpaiT. 2017.- 353c.: (4) c. uB .kn. BKN. - Cepus: npoheccmoHanbHoe
obpasoBaHue. Pexxum poctyna: https://urait.ru

3. O6bwas xumusa. B 21. Tom 2: yuebHuk gns CMO/ H.J1. TnnHka: nog pea. A.B.
Monkosa. A.B. babakoBa.- 20-e n3g., nepepab. n gon. - M: M3aaTenscTBO
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https://urait.ru
https://urait.ru

FOpaiT. 2017.- 379c.: (4) c. uB .knN. BKN. - Cepus: npoheccnoHanbHoe
obpasoBaHue. Pexxum goctyna: https://ura.it.ru

JlononHuTeNnbHas nuTepaTypa

1.9NeKTPOHHbIA HaYYHO-MOMNYNAPHbIN XYPHaT «XUMUA U XUMUKIN». Pexxnm
poctyna: http://chernistry-chemists.cot/

2.Hay4HO-nonynapHbIn XypHan «XUMUA U XKU3Hb». Pexxunm
flocTyna:http://www.hij .rv/

3.0630pHbIN HayYHO-MONYNSAPHBIN XYPHAN «YCNexn XUmMum». Pexum
flocTyna:http://www.uspkhim.ru/

4 KypHan «Xumus. 1 ceHTabpa» Pexxum goctyna: http://him.1september.ru
5.HayuHbIi1 XypHan «O6Las Xummsa». Pexxum gocTtyna:
http://genchem.ru/avtoram/

6.3afa4m 1 ynpaxHeHUs no obuein xumnn: y4yeb.- npaktnd. Mocobue gns Cro/
H./1. I'nuHka: nog pea. A.B. Monkosa. A.B. babakoBa.- 14-e nsa.- M:
N3paTtenbcTBo KOpanT. 2016.- 236¢.: Cepusi: npogeccuoHanbHoe obpa3oBaHue.
Pexxum goctyna: http://urait.ru

7. MeToamnyeckne peKomeHgaummn rno npoBefeHno npakTuyeckmx paboT
ANCUMNANHBLI «ECTecTBO3HaHME» pasfen « XUMusa» AN cneunanbHoCTen
TexHu4yeckoro npogunsa. PaspaboTunk: H.N.BupknHa, npenogasatens TTXKT-
unnan PrYTIC. Tuxopeyk 2018r.

OcHOBHasl nuTepaTtypa no pasgeny «buonorusa»

I. Buonorua: ydyebHuk n npaktukym ana CroO/B.H. ApbiruH (U 4p.); nog. pea.
B.H. ApbirnHa.- 2-e n3g.-M.: N3pgatenscteo KOpanT. 2017.- 453c.:
https://biblio-online.ru/book/59B0679F-AlB0-4477-8E3D-B6A3FF31B4EC

JOonoNHNTENbHbIE UCTOUHUKN

1. Buonorua gna npogeccuini U creunanbHOCTen TEXHUYECKOrO M eCTEeCTBEHHO-
Hay4Horo npodgunein: yuyebHuk / B. M. KoHctaHTuHOB, Paseesa E. O. Pe3aHoB
A.l". - M.: Akagemus, 2015

2. [eHeTMKa 4YenoBeka C OCHOBOW MeAeLMHCKOW TFeHeTMKU ydeb. nocobue pns
Cno/ T.H. bopucosa, I'.N. YysakoB. -2-e u3fg., ucnp. u nod. -M.: 3gatenscrso
FOpant. 2017.- 182c.: - Cepusa: [lpotheccnoHanbHoe o6pa3oBaHMe. Pexunm
poctyna: http://urait.ru (He BXOAUT B MepeyeHb)

3. XXypHan «buonorua» bio.lseptember.ru

4. XXypHan yuutensd 6uonoruu, e-osnova.ru

5. TaseTbl K XypHanbl No 6uonormm window.edu.ru>catalog/resources/biologiy

6. MeToanyeckne pekomeHpauum no paboTe C NUTepaTypoil Mo AUCUUNINHE
«EcTecTBO3HaHMe» (pasgen «buonorusa»). Paspabotumk: benesuesa A.H.,
npenogasatens TTXXT- qounuana PIYTIC. Tuxopeuk 2022r.
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https://ura.it.ru
http://chernistry-chemists.%d1%81%d0%be%d1%82/
http://www.hij
http://www.uspkhim.ru/
http://him
http://urait.ru
https://biblio-online.ru/book/59B0679F-AlB0-4477-8E3D-B6A3FF31B4EC
http://urait.ru

7. MeTogunyeckne pekomeHjauun Mo MNOArOTOBKE K AuMEpepeHUMpoBaHHOMY
3a4eTy nNo AucumnnnHe «EctecTBo3HaHue» (pasgen «buonorusa»), Pa3paboTyuk:
benesueBa A.H., npenogasatens TTXXT- dimnunana PIrYTC. Tuxopeyk 2018r.

8. MeToamnyeckme ykasaHuUa A1s BbINOSHEHUSA MNPaKTUYECKUX 3aHATUI MO
ancunnnunHe «EctectBo3HaHue» (pasgen «bumonorus»). PaspaboTtumk: bBenesleBa

A.H., npenogasatens TTXXT- dpunnana PIYTIC. Tuxopeuk 2018r.
9.EcTtecTBO3Haemne (pa3gen «bronorus»): yyeb.noeobune/ A.H.benesuesa; TTXKT - dwmnunan
PIrYTC.-Tuxoperk,2020.-52c.Pexxum goctyna: http://ttqt.ru

4. XAPAKTEPUCTUKA OCHOBHbIX BUJOB YYEEHOW
OEATE/IBHOCTUN OBYUWAKOLWNXCHA

4.1. XapaKTepuCTUKa OCHOBHbIX BUAOB YHeOHOW feATe/IbHOCTH
oby4arowmxca no pasgeny «XvmMus»

CogepxxaHue 0byveHnss XapaKTepUCTMKa OCHOBHbIX BUAOB AeATeNIbHOCTYU
obyyaroLnxcsa(Ha ypoBHe YUYebHbIX AeCTBUIA)
YMeHue gaBatb OnpefeneHvie U onepupoBath Creay oW mmm
XUMWUYECKMMUN NMOHATUAMM: BELLECTBO, XMUMUYECKNIA 31EMEHT, aToM,
MOJIeKYNa, OTHOCUTE/bHbIE aTOMHAasA U MOJIEKYApHas Macchbl, VOH,
aIN0TPONUA, N30TOMbI, XMMNYECKAS CBA3b 3/1eKTPOOTPULLATEb-
HOCTb, B/IEHTHOCTb, CTEMNeHb OKWUC/IEHUSA, MOJlb, MONIAPHAasA Macca,
BaxHeliwine MONAPHbIA 06beM ra3006pa3HbIX BeELLECTB, BeLLEeCTBA MOMEKyNap-
XUMUYECKME NOHATUA  HOI0 M HEMOJIEKYNISIPHOTO CTPOEHUS, PacTBOPbI, 3NEKTPONNT 1
He3NeKTPOINT, SNEKTPONUTUYECKASA AMCCOLMaLNSA, OKUCAUTENb U
BOCCTaHOBUTE/b, OKUC/IEHWNE 1 BOCCTAHOB/IEHWNE, TEM/IOBON 3PPEKT
peakLmm, CKOPOCTb XMMUYECKOW peakuun, Kataamns, XuMmnyeckoe
paBHOBECWE, YINePOAHbIA CKeNeT, PYHKLMOHaNbHasA rpynna,
130Mepus, roMosorus.
dopmMynMpoBaHMe 3aKOHOB COXPaHEHUS MacChl BELLECTB U
MOCTOAHCTBA COCTaBa BeLLeCTB.
Y CcTaHOBKa NPUUYUHHO-CNEACTBEHHOW CBA3W MEXAY COAepXaHneM
3TWX 3aKOHOB W HanMcaHeM XUMUYECKUX (OPMY/ U YpPaBHEHWIA.
Y cTaHOBKa 3BOMIOLMOHHOM CYLLHOCTU MeH[e/1eeBCKOMN U
COBPEMEHHOI (hOPMYNMPOBOK Nepuoamnyeckoro 3akoHa . W.
MeHpgeneeBa. O6bSACHEHME (PU3NYECKOTO CMbIC/IA CUMBOINKM
nepuoanYecKoi
Tabnuubl XMMnyeckux anemeHTos [. . MeHgeneesa (HOMepoB
aNeMeHTa, nepuoja, rpynnbl) ¥ ycTaHOBKa NPUYNHHO-CNELCTBEH-
HOI CBSA3M MeXAY CTPOeHWeM aTtoMa 1 3aKOHOMEPHOCTAMM
N3MEeHeHWs CBOMCTB 3/1EMEHTOB U 06Pa30BaHHbIX MMM BELLECTB B
nepuofax v rpynmnax.
XapakTepucTuKa 3/IEMEHTOB MasibIX U 60/IbLUNX NEPUOLOB MO UX
nonoxexuto B MNepuognueckoin cucteme . N. MeHgeneesa
YCTaHOBKa 3aBUCMMOCTUN CBOMCTB XUMUYECKMNX BELLECTB OT
CTPOEHUS aTOMOB 06Pa3yHLLUNX UX XUMUYECKUX 3/1EMEHTOB.
XapaKTepucTnKa BaXKHeLWnX TUNOB XUMUYECKNX CBA3eR 1
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OCHOBHbIe 3aKOHbI
XUMUN

OCHOBHbIe Teopuun
XUMUn


http://ttqt.ru

BaxxHelwwme BewlecTBa
N Matepuanbl

XUMUNYECKNI A3bIK ©
CMMBOJIMKaA

XnUMnyeckue peakuum

XuMunyeckuii
9KCMEPUMEHT

OTHOCUTENbHOCTY 3TON TUMONOTUN.
OO6BACHEHME 3aBUCMMOCTUN CBOIMCTB BELLECTB OT MX COCTaBa U
CTPOEHUS KPUCTaNINYECKNX PELLETOK.
®opMyNMPOBKa OCHOBHBIX NOMOXEHWNA TEOPUW 3NEKTPONUTUYECKOWA
Anccoumaunm n xapakTepucTmKa B CBETe 3TOW TEOPMM CBOWMCTB
OCHOBHbIX K/1aCCOB HEOPraHMYeCKMX coefMHeHUA. PopMynmpoBka
OCHOBHbIX MOIOXEHNI TEOPUU XUMUYECKOTO CTPOEHUS
OpraHNYecknX COeMHEHNI N XapaKTepuCTHKa B CBETE 3TOW Teopum
CBOICTB OCHOBHbIX K/1aCCOB OPraHMYeCcKnX COeMHEHNI
XapakTepucTuKa cocTasa, CTPOEHUS, CBOWCTB, NONYUYEHUSA 1
npumMeHeHnsa BaxxHewnx metannos (1A v Il A rpynn, antoMnHms,
Xenesa, a B eCTeCTBEHHO-Hay4YHOM Npodnie N HeKOTopbIX d-
3/IEMEHTOB)M UX COELUHEHWIA.
XapaKTepucTunKa coctasa, CTPOEHUS, CBOWCTB, MOMYyYeHUs U
npumeHeHnsa BaxxHeliwnx HemeTannos (VI A, VIIA, VIA rpynn, a
TakXe a3oTa u ocgopa, yrnepoga v KpemMHUs, BOAOPOLA) U X
COEANHEHWNIA.
XapaKTepucTunKa cocTaBa, CTPOEHWS, CBOWCTB, MOMyUYeHUs U
NMPUMEHEHNSA BaXKHENLINX KNaccoB yrneBo4opoLoB (ankaHos,
LMKN0aNKaHOoB, a/IKeHOB, a/IKMHOB, apeHOB) N NX Hanbonee
3HaYMMbIX B HAPOAHOXO3AMCTBEHHOM MiaHe NpeAcTaBUTENEN.
AHanornyHas xapakTepucTuka BXXHeULWNX NpeacTaBuTeneit
APYTuX KaccoB OpraHMYecKUx COefMHEHWNIA: MeTaHOMa 1 3TaHoNa,
CNOXHbIX 3MPOB, XXMPOB, Mblf, anbaernios (popmanbaernaos u
aueTtanbjernaa), KeTOHOB (aLeToHa), KapOOHOBbLIX KUC/OT
(YKCYCHOW KMCNOTbI, AN €CTECTBEHHO-HAYYHOro Nnpoduns
npeLcTaBUTENEN APYIMX KNAacCoB KUCIOT), MOHOCaxapuioB
(rntoko3bl), Aucaxapnaos (caxaposbl), nonmcaxapuos (Kpaxmana v
LIeN/1K0/103bl), aHU/IMHA, aMUHOKMUCNOT, 6e/1IKOB, MCKYCCTBEHHbIX U
CUHTETUYECKNX BOJIOKOH, Kay4yKOB, niactmacc
Vcnonb3oBaHme B y4ebHON 1 NPotheCcCMOHaIbHON AeATeIbHOCTH
XUMUYECKNX TEPMUHOB 1 CUMBOJIUKMN.
Ha3BaHue 13y4eHHbIX BELLECTB MO TPUBUASIbHOW WK
MeXAYHapoAHON HOMEHKIATYpe 1 OTPaXKeHMe COCTaBa 3TUX
COEIMHEHWI C MOMOLLbI0 XUMUYECKUX hopMYI.
OTpaxeHne XUMUYECKNX NPOLLECCOB C NOMOLLbIO YpaBHEHWI
XUMUYECKMX peakLnii
OO6BACHEHME CYLLHOCTU XMMUYECKMX npoLeccoB. Knaccmgpmkauus
XUMUYECKNX peaKkLmMid Mo pas/IMyHbIM MPU3HaKam: Y1Cny U coctaBy
NPOAYKTOB U peareHToB, TENIOBOMY 3P(eEKTY, HanpaBIeHuIO,
(haze,HaIMuMIO KaTanusaTopa, U3MEHEHWNIO CTENEeHEN OKNCNEHMUS
371eMeHTOB, 06pa3yoLLINX BELLECTBA.Y CTaHOBKA NPU3HAKOB 06LLEr0
1 Pa3NIMYHOro B TUMONOrUW peakLmnin s HeOpraHMYeckom v
OpraHn4ecKom Xummun.
Knaccmpmumkaums BeLwecTs 1 NPOLLECCOB € TOUKMN 3pEHUSA
OKWCNIEHUA-BOCCTAHOB/EHUA. COCTaB/IeHWE YPAaBHEHWNIA peakLmii ¢
MOMOLLbIO MeToZa 3/1eKTPOHHOr0 6anaHca.
OO6BACHEHNE 3aBUCMMOCTU CKOPOCTN XUMUYECKON peakuum v
MOMNOXEHN XMMNYECKOro paBHOBECUSA OT Pa3NNYHbIX (haKTOpoB
BbINO/HEHNE XUMUYECKOTr0 3KCNepuMeHTa B NMOSTHOM COOTBETCTBUM
C npaBunamun 6esonacHocTn. HabnwogeHue, gpukcayms n onmcaHme
pe3ynbTaTtoB MPOBeLEHHOI0
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Xnmnyeckas
nHpopmauuns

PacueTbl no
XUMUNYECKNM
(hopmMyam

M ypaBHeHNAM

MpournbHoe n
npogeccMoHanbHO
3HaYMMOe cofepXKaHue

JKCNepuUMeHTa
MpoBeaeHMe CaMOCTOATENbHOIO MOMCKa XMMUYECKOW MH(opMaLmm
C UCMNOJ/Ib30BaHNEM Pa3/INYHbIX UCTOYHUKOB (Hay4YHO-NOMYNAPHbIX
n3haHuii, KOMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).
cnonb3oBaHMe KOMMNbIOTEPHBLIX TEXHOMOTMI Ans 06paboTKu U
nepejayn XMMMYeCKOn MHopMaLum 1 ee NpeacTaBieHNs B
pasNnyYHbIX popmax

YcTaHOBKa 3aBUCMMOCTU MEXAY Ka4eCTBEHHOM N KONNYECTBEHHO
CTOPOHaMM XMMUYECKNX 0OBEKTOB M NPOLLECCOB. PelleHune
pacyeTHbIX 3a4a4 Mo XMMUYeCcKUM hopMyniam 1 ypaBHe-

HMAM

OO6BbACHEHNE XMMNYECKUX ABIEHUIA, NPOUCXOAALLNX B
npupofe,bbITy 1 Ha Npon3BoAcTBe. OnpeseneHne BO3MOXKHOCTelA
NPOTEKaHNA XMMUYECKUX MPeBpaLLeHnin B pa3INYHbIX YCIOBUSX.
CobntofieHre npaBns 3KONIOrMYECKN rPaMOTHOTO NOBELEHUS B
OKpy-

Xarowen cpege. OueHKa BANAHUA XUMUYECKOTO 3arps3HeHus
OKpY>atoLLei cpefibl Ha OpraH1M3M YenoBeKa 1 Apyrue XuBble
opraHuambl.CobntoaeHne npasua 6e3oMacHOro obpatleHus ¢
rOprYMMU Y TOKCUYHBIMW BeLLLecTBaMU, 1a60paToOPHbIM
o0bopyaoBaHMEM.

MofroToBKa pacTBOPOB 33laHHON KOHLEHTpauMmn B ObITY 1 Ha
NMPOV3BOACTBE.

Kputnyeckas oueHKa 4OCTOBEPHOCTU XMMMUYECKOIA
NH(OpMaLMK,NoCTyNnaroLLed U3 pasHbIX UCTOYHUKOB

4.2 XapaKTepuCcTUKa OCHOBHbIX BUAOB YUYeOHOI feATeNbHOCTH

Cofep>xaHune
0by4eHuUs
BBefeHue

XumMmunyeckas
opraHusaumsa
K/1eTKN
CTpoeHue n
MYHKLUNN KNETKU

oGyyaroLLmxcs no pasgeny «buonoruns»

XapaKTepucTmKa 0CHOBHbIX BU0B AeSATE/IbHOCTH
obyyatowmxcsa (Ha ypoBHe y4eOHOMN AeATe/IbHOCTHN)
O3HakoM/ieHne ¢ 6MONOrMYECKMMU CUCTEMAMW PasHOro
YPOBHSA: KNETKOM, OpraHvW3mom, Monynsunein, sKOCUCTEMON,
ounocgepoi. OnpeaeneHne ponm 6MoNorMKU B POPMMUPOBAHNI
COBPEMEHHON  eCTeCTBEHHO-HAy4HOW KapTUHbl Mupa U
NpakTMyecKomn LeATeNbHOCTY noaen. ObyuyeHune
cobGNOAeHNI0 NpaBUa MOBEAEHMA B npupode, 6GepexxHoMy
OTHOLWIEHMIO K OMONOrMYeCKUM 06bekTam (pacTeHUsiM U

YXMBOTHbIM 1 X CO06LLECTBAM) U UX OXPaHe.

YYEHWME O KJTIETKE

YMeHne npoBOAMTb CPaBHEHME XMMWUYECKOW OpraHu3auuun
XXUBBIX N HEXUBbIX 00beKTOB. lMonyyeHne NpeacTaBieHns o
POMIN OPraHMYecKMX N HEOPraHNYeCcKNX BELLLECTB B KNETKE.
N3yyeHne CTPOEHMS  KNETOK 3YyKapuoT, CTPOEHUs U
MHOroo6pa3ns KNeToK PacTeHWI M XXUBOTHbIX C MOMOLLbHO
MUKponpenapatoB. HabnogeHne KNeTOK pacTeHUin U
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OO6MeH BeLecTB U
npeBpaLyeHme
3Heprun B KeTKe
XXN3HEHHbIN LUK
KNEeTKW

YXUBOTHbIX nog MWKPOCKOMOM Ha roToBbIX
MWUKponpenapaTtax, Wx onucaHue. [lpurotosneHne u
onucaHve MUKpoONpenapaTtoB KNeToK pacTeHui. CpaBHeHMe
CTPOEHUS KNETOK pPacTEHUA W XKMBOTHLIX MO T[OTOBbIM
MWKponpenapaTam.

YMeHMe CTPOUTb CXEMbl 3JHEPreTUYecKoro ob6meHa U
bnocuHTesa  Genka. [Mony4yeHwne npeacTaBneHuUs 0
MPOCTPAaHCTBEHHOW CTPYKTYype 6enka, monekyn AHK n PHK.
O3HaKOM/IEHNE C K/IETOYHOW TEeopuen CTPOEeHUS OpraHnU3moB.
YMeHMe caMOCTOATeNIbHO WUCKaTb [OKasaTefnbCTBa TOro, 4TO
KneTka — 93/leMeHTapHas >XumBas CUCTeEMa W OCHOBHasd
CTPYKTYPHO-(DYHKUMOHANbHAA  eAMHMLA  BCeEX  XKUBbIX
OpraHuM3mos.

OPIrAHN3M. PASMHOXEHWVE N NHANBUAYAJIbHOE PA3BUTUE

Pa3smMHOXXeHUe
OpraHnMsmMoB

NHanBunayanbHoe
pasBuTne
opraHmsma

NHanBmnayanbHoe
pasBuTue
yenoseka

3aKOHOMEpPHOCTH
N3MEHYNBOCTH

OcCHOBbI cefieKLmK

OPIrAHM3MOB
OBnajieHne 3HaHWSMWU O PasMHOXEHUM KaK O BaXHelillem
CBOICTBE >KMBbIX OPraHW3MOB. YMEHWE CaMOCTOSTE/NbHO
HaxoAuTb  OT/MUMA  MWUTO3a OT Melio3a, onpegenss
3BOJIOLMOHHYIO POJib 3TUX BUAOB [AeNEHUS KNETKU.
O3HaKOM/IEHME C OCHOBHbIMW CTagusIMM OHTOreHe3a Ha
NpuMepe pPasBUTUS  MO3BOHOYUHbIX XKMBOTHbIX. YMeEHUe
XapaKTepu3oBaTh CTaAMN MOCTIMOPUOHANBHOIO PasBUTUS Ha
npumepe  uenoseka.  O3HAKOM/IEHME C  MPUYMHAMM
HapylleHWidi B pasBMTUM OPraHU3MoB. Pa3BUTME YMeHUS
NpaBUIbLHO hopmMumpoBaTh [l0Ka3aTe/NbHY0 6asy
3BOJIIOLIMOHHOTO Pa3BUTUS XUBOTHOIO Mupa.
BbisiBNeHWE M OMNKUCaHMe NPWU3HAKOB CXOACTBA 3apOo/blLUel
yenoBeKa M [ApYyrux MO3BOHOYHbIX KaK [0Ka3aTeNlbCTBa WX
3BO/IIOLMOHHOIO0 poAcTBa. [lonyyeHne npeacTaBneHUs o
NoCNeACTBUAX BIMSAHWUSA afKOTONs, HUKOTUHA, HAPKOTUUYECKMX
BELLeCTB,  3arps3HeHMss  cpefdbl Ha  pasBuTue U
PEnpoAyKTUBHOE 3[0P0BbE YE0BEKA.
OCHOBbI TEHETUKW N CENTEKLNI
O3HaKOM/IeHWe C HacneiCTBEHHOW U HeHacneACTBEHHOV
M3MEHUYMBOCTLIO U ee GUMONMOTMYECKOV PONbl B 3BOMIOLIAN
XXMBOro mMupa. MonyyeHve NpeacTaBneHUs O CBSA3M FEHETUKM
M MeauuuHbl.  O3HAKOMMEHWE C  HacneACTBEHHbIMY
6ONe3HAMU 4YenoBeKa, WX MNpUYMHaAMKU U MNPODNNAKTUKON.
N3yueHne BAUSIHWUS afKOronmama, HapKoOMaHWuW, KYpPeHus Ha
HacNeACTBEHHOCTb Ha BUeOMaTepuane. AHanus
(eHOTUMNYECKON M3MEHUMBOCTU. BbIsSIBNeHWE MyTareHoB B
OKPY)KaloLLein cpeie U KOCBEHHas OLLEHKA BO3MOXHOr0o WX
B/IMSIHWS HA OPraHu3M.
Mony4eHne NpeACTaBNEHNS O FTEHETUKE KaK O TEOPETUYECKON
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pacTeHui,
XXUBOTHbIX U
MMUKPOOPraHn3mMoB

OCHOBe cefnekuun. Pa3BuTue MeTanpeaMeTHbIX YMEeHUA B
npouecce HaxoX[eHUA Ha KapTe LEeHTPOB MHOroo6pasms u
MPOUCXOXAEHUS  KYNbTYPHbIX pacTeHUn U AOMalHUX
YXMBOTHbIX, OTKPbITbIX H. . BaBunosbiM. 3yyeHne meToL0B
rmopuamsaumMm M UCKYCCTBEHHOro otbopa. YMeHue
pa3bupaTbCs B 3TUYECKUX aCNeKTax HEKOTOPbIX AOCTUMXKEHWI
B OMOTEXHONOMNU: KNOHMPOBAHMUU XUBOTHLIX N Npobremax
K/IOHMpOBaHNA 4enoBeka. O3HakKOM/NIEHME C OCHOBHbIMU
LOCTUXEHNAMU COBPEMEHHOW  CeNnekuuMm  KynbTYPHbIX
PacTEHWUIN, AOMALLUHNX XXUBOTHbLIX N MUKPOOPraHM3MOB.

MPONCXOXAEHWE N PASBUTUE XXN3HW HA 3EMJIE.

MpouncxoxxaeHne n
Haya/ibHble
aTanbl pa3BUTUS
YXWU3HU Ha 3eme

NcTopua pasButus
3BOMOLMOHHbIX
naewn

MuKpoasonwumns
N MaKpo3Bo/oLUA

3ABONMHOLUNMOHHOE YUYEHUE
AHann3 ” OuUeHKa pas3IMYHbIX TUNOTE3 MPOUCXOXKAEHUA
XU3HW. TloflyyeHne npefcTaBieHNs 06 YCNOXHEHUWN XUBbIX
opraHu3mMoB Ha 3emie B MNpouecce 3BONKOUMU. YMeHue
KCNEPUMeEHTasIbHbIM nyTem BbISABNATL  afanTUBHble
OCOBEHHOCTN OpraHM3MoB, WX OTHOCMUTE/NbHbLIA XapakTep.
O3HakoM/IeHNEe C HeKOTOPbIMWU MPeACTaBUTENAMU PEfKUX U
ncyesaroLMX BUAOB PacTEHUA U XKXMUBOTHbIX. [MpoBefeHne
onucaHua o0coberr OAHOro BuAa Mo MOPMOIOrMYecKomy
KPUTEPUIO  MpPX  BbINOJIHEHMM  flabopaTopHO  paboThl.
BbifgBneHne yepT Npucnocob/eHHOCTN OpraHn3mMoB K pasHbIM
cpegam obuTaHuma (BoaHOM, Ha3eMHO-BO3/yLLHOW!,
MOYBEHHOW).
3y4yeHune Hacnegma yenoBeyecTBa Ha nNpumMepe 3HaAKOMCTBa C
NCTOpUERn pasBUTUSA 3BONOLMOHHBLIX naen K. JlInHHes, XK. b.
Namapka Y. [apsuHa. OueHMBaHWe posv 3BOIKOLNOHHOIO
yyeHMs B (OpPMMPOBaHUM COBPEMEHHOW eCTeCTBEHHO-
Hay4YHOW KapTUHbI Mupa. Pa3BuThe CNOCOOGHOCTU SCHO W
TOYHO wM3naratb CBOW MbICAWU, JIOTMYeCcKM O0OBOCHOBbLIBATH
CBOKD TOYKY 3peHus, BOCMPUHMMATbL W aHaIn3npoBaTb
MHeHUA cobeceHMKOB, Mpu3HaBasa NpaBo APYroro 4enoBeka
Ha MHOE MHEHWe.
O3HaKoM/IeHMe C KOHLenuuen Buaa, ee Kputepusamu, nogbop
NPMUMEpPOB TOro, 4YTO MOMYyNAUUA — CTPYKTYpHas efuHuua
BMAa v asontoumn. O3HaKOM/IeHME C ABVMXKYLUMAUCA Cunamm
3BOMIOLUMN U ee [OKas3aTe/lbCTBaMW. YCBOEHWE TOro, 4ro
OCHOBHbIMM  HanpasfeHUs MW  3BOJIIOLMUOHHOIO Mporpecca
ABNAKOTCA  OMONOrMYECKMii Mporpecc u  6UOMOrMYECKNin
perpecc. YMeHue oOTCTamBaTb MHEHWE, O COXpPaHeHUU
6uonornyeckoro MHoroobpasms Kak OCHOBE YCTOWNYMBOCTM
bvocepbl U MNPOrpeccMBHOrO ee  pasBuUTUA. Y MeHue
BbISABNATb MPUUYMHbLI BbIMUPAHUA BULOB.

MPONCXOXAEHWE HENOBEKA
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AHTpoOnoreHes

UenoBeyeckue
pacbl

JKoorma — Hayka
0
B3aMMOOTHOLLEHUNAX
OpraHn3MoB Mexay
cobow
N OKpYXatoLlen
cpeaow

Bunocgepa —
rnobanbHas
JKocucTema

Buocdepa n
yenoBeK

AHann3 1 OLUEHKAa Pas/IMyHbIX TUMNOTE3 O MPOUCXOXKAEHUM
yefioBeka. Pa3BUTMe YMeHMA CTPOMTb [oOKa3aTe/lbHYyk 6a3y
MO CPaBHWUTENbHOW XapaKTepUCTMKE 4YenoBeka M MPMMaTos,
[OKasblBas WX POACTBO. BbiiBNeHWe 3TanoB 3BOJIOLMM
yenoBeka.
YMeHMe [0Ka3blBaTb pPaBEHCTBO Ye/IOBEYECKMX pac Ha
OCHOBaHMM WX PpoAcTBA W eAUHCTBA MPOUCXOXAEHUS.
Pa3BuThe TONEPaHTHOCTWU, KPUTMKA pacusama BO BCeEX €ero
NPosBNEHUSX.

OCHOBBbI IKOJ10T K
M3yyeHne 3KOMOrMYecKUX (hakTopoB W MX BUSHUA Ha
OpraHmM3mbl. 3HAKOMCTBO C 3KOJIOTMYECKUMU CUCTEMaMM, KX
BMAOBON W MNPOCTPAHCTBEHHOW CTPYKTypamMu. YMeHue
OOBACHATL MPUYUHBLI YCTOMYMBOCTM W CMEHbI 3KOCUCTEM.
O3HaKOM/IEHME C MEXBW/A0BbIMM B3aMMOOTHOLUIEHUSMU B
9KOCUCTEME: KOHKYpeHuueir, CUMOMO30M, XMULLHUYECTBOM,
NnapasMTU3MOM. YMeHMe CTPOUTb APYCHOCTb PacTUTESIbHOrO
coobulecTBa, NMULLEBbIE LEMW M CEeTU B OMOLLEHO3e, a TaKXe
3KOJIOrMyeckne  nupamugbl.  3HaHWe  OT/INYUTESIbHbIX
MPU3HaKOB MCKYCCTBEHHbIX COO6LWECTB — arpo3KOCUCTEMbI
n ypboakocuctembl. OnmcaHne aHTPOMOreHHbIX U3MEHEHUI B
eCTECTBEHHbIX MPUPOAHbLIX NaHAwadgTax CBOeW MECTHOCTMU.
CpaBHUTeNbHOE  onucaHWe  OAHOW  WU3  eCTECTBEHHbIX
MPUPOAHBLIX CcuUCTeM (Hanpumep, fieca) U KakKoW-HUOYAb
arpoakocucTembl (Hanpumep, MWEHNYHOr o nons).
CocTaBnieHMe CxeM nepefayvn BewecTB U 3HEPTMK MO LENsMm
MUTaHUSA B MPUPOLHON 3KOCMCTEME U arpoLieHo3se.
OsHakomneHue ¢ ydyeHnem B. . BepHaackoro o 6uocdepe
Kak 0 rnobasbHON akocucTeme. Hanuume npeacTtaBfieHUs o
CXemMe 9KOCUCTeMbl Ha Mpumepe O6uochepbl, Kpyrosopote
BELLECTB W MpeBpalieHUn 3Heprum B Ouochepe. YMeHue
[l0Ka3blBaTb PO/Ib >XMBbIX OpraHn3mMoB B 6uochepe Ha
KOHKPETHbIX Npumepax.
HaxoxpaeHune CBA3N N3MEHEHNS B  OGuocthepe ¢
MNOCNeACTBMAMM [eATEeNIbHOCTM YesioBeKa B OKpYy>KatoLlein
cpefle. YMeHMe onpeaensitb BO3AeMNCTBNE MPOU3BOACTBEHHOM
[eATeNIbHOCTY Ha OKpy>XXatoulyto cpefy B 06nactu CBoeW
oyaywen npodeccun. O3HaKOMEHME € r106anbHbIMK
3KOMOrnyeckMmm npobremamMn M yMeHue onpeaensatb MyTu
nx peweHns. OnucaHne U MpaKTUYECKOe COo3jaHune
MCKYCCTBEHHOW 3KOCUCTeMbl (MPEeCHOBOAHOIO akKBapuyma).
PelleHne skonornyecknx sagay. JemMoHCTPpUpoBaHMe yMeHUs
MOCTaHOBKM Lenen [eATeNIbHOCTH, NnaHUpPOBaHUS
COOCTBEHHOWN AeATENbHOCTU AN AOCTUXEHUSA MOCTAB/IEHHbIX
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BnoHMKa Kak 0fHO
N3 HanpaB/IeH N
6rnonorun u
KNOepHETUKN

uenen, nNpeaABMAEHUA  BO3MOXHbLIX  pe3y/nbTaTOB  3TUX
OENCTBUI,  OpraHu3auMyM  CaMOKOHTPONSA U OLEHKM
MoJly4YeHHbIX pe3ynbtaToB. O6yyeHwe COOMOAEHMIO MpaBun
noeBefeHnMsa B  npupofde, OepexXxHOMY  OTHOLWIEHUID K
O6uonornyeckum o6bvekTam (PacTeHUAM, >KUBOTHbIM M UX
cooblLecTBaM) 1 UX oXpaHe.

BMUOHNKA
O3HakKoM/IeHne C npumepamm MCNOMb30BaHUS B
X039MCTBEHHOW fLesiTeNIbHOCTH noaen MOpo

(YHKLUMOHANbHbLIX YepT OpraHM3aLny pacTeHuid N XKUBOTHbIX
Npy CO3[aHUN  COBEPLUEHHbIX TEXHWYECKUX CUCTEM U
YCTPOWCTB MO aHanornu C XXMBbIMK CUCTEMaMW. 3HAKOMCTBO
C Tpy6uyaTbiMU CTPYKTYpamu B XKWUBOW Npupofe U TeXHUKe,
a3poMHAMUYECKNMY " rMAPOANHAMUNYECKUMMU
yCcTpoiicTBaMM B >KMBOW Npupode W TexHUKe. YMeHue
CTPOUTb MOJENW CKNagyaToil CTPYKTYpbl, WCMNONb3yemble B

CTPOUTENDBLCTBE.

Pe3ynbTaTbl 06yUYeHUst
(ocBOEHHble YMEHUS!, yCBOEHHbIe 3HAHUS)

YMeHuns:
00bACHATL ponb  6uonormm B (HOPMUPOBAHUM
Hay4YHOro MUPOBO33PEHUS; BKIad OGMONOrMYECKMX
Teopui B (hopmumpoBaHune COBPEMEHHOW
eCTeCTBEHHO-Hay4YHON KapTWUHbl MUpa; eAnHCTBO
XVMBOW W HEXWUBOW NpuUpoabl, POACTBO >KUBbIX
OpraHM3mMoB; OTpuUATe/IbHOe B/IUSHUE aNIKOrong,
HUKOTWHA, HapKOTUYECKUX BELLeCTB Ha
3MOpPMOHaNbHOE M MOCTIMOPUOHANbHOE pas3BUTUE
4yenoBeKa; B/IMAHME 3IKOMOTMYEeCKMX (PakKTOpoB Ha
XXWBble OpraHuM3Mbl, B/NAHME MyTareHoB Ha
pacTeHus, XXMBOTHbIX M YefloBeKa; B3aMMOCBA3IN U
B3aMMOZENCTBME OPraHM3MOB W  OKpPYXXalolLei
cpedbl;  MPUYMHBL M (haKTOpbl  3BOKOLMM,
N3MEHAEMOCTb BWAOB; HapyweHWs B PasBUTUU
opraHusmMoB, MyTauMm WU UX  3HAYEeHUe B
BO3HWKHOBEHWN HACNEACTBEHHbIX 3ab0neBaHuI;
YCTOMYMBOCTb, Pa3BUTUE W CMEHbl 3KOCUCTEM;
HEeo6X0ANMOCTb COXpaHeHMs MHOroobpasns BU40B
pewaTtb 3/IeMEHTapHble OWONOrnMYecKne 3agauu;
COCTaB/IATb 3/IeMEHTapPHbIe CXEMbl CKpPewmnBaHUs |
CXeMbl MepeHOca BELLECTB WU nepefayn 3Heprum B
aKocuctemax (uenwm NUTaHUSA); onucbIBaThb
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dopMbl N METOAbI KOHTPONA
N OUEHKWN pe3ynbTaToB
o0by4yeHuns

caMoCToAATe/IbHble paboThbl
YCTHbIV onpoc

AOMaLLHAA paboTa
caMoCTOoATe/IbHble paboThbl
TecTupoBaHue

AN depeHUMPOBAHHbIN 3a4€T
KOHTpO/ibHas paboTa

nucbMeHHas paboTa (pelueHue
3a4a4)

AN depeHUMPOBAHHbIN 3a4ET
KOHTpO/ibHas paboTa



0CO6EHHOCTH no  mMoponornyecKkomy
KpUTEpuio

BbISIBIATL NPUCMOCO6/IEHNSs OpPraHM3MoB K cpefe
06MTaHMA, WCTOYHUKM W HanuyMe MyTareHoB B
OKpy>Xarollen cpese (KOCBEHHO), aHTPOMOreHHbIe
N3MEHEeHMs B 3KOCUCTEMAaX CBOE MeCTHOCTU
CpaBHMBaTb 6MONOTMYECKNE 0OBEKTLI: XUMUYECKMNI
COCTaB TeN D>KMBOW WU  HEXMBOW  NPUPOAHI,
3apofjblllert 4YenoBeka W APYTUX  >KUBOTHbIX,
NPUPOAHbIE 3KOCUCTEMbI U arpo3KOCUCTEMbI CBOEN
MECTHOCTMU; npoueccol (ecTeCTBEHHbIN 7
MCKYCCTBEHHbLIA 0T6Op, MonosBoe K 6Gecrnonoe
pa3MHOXeHWe) 1 fenaTb BbIBOAbl U 0600LEHNSA Ha
OCHOBe CpPaBHEHUS U aHaNn3a,;

aHanM3nMpoBaTb W OLEHMBATb Pa3NyHble TMMNOTE3bI
0 CYLLHOCTM, NPOUCXOXAEHUU XKMU3HN N YeN0BeKa,
rno6anbHble 3KOMOrMYeckne npobnembl U UX
peLLeHns, nocneacTeums COGCTBEHHOW
AesTEeNbHOCTM B OKpYXKatoL el cpege

HaXoAUTb MH(OPMaLMIO 0 6GUONOTNYECKMX
06beKTax B pa3NnyHbIX UCTOYHMUKAX (Y4ebHMKaX,
CNpaBOYHMKAX, HAYYHO-MOMYNAPHbLIX U3LaHUSAX,
KOMMNbIOTEPHbIX 6a3ax, pecypcax cetn NHTepHET) u
KPUTNYECKMN ee OLeHNBATb;

n3yyaTb U3MEHEHUS B IKOCUCTEMAX Ha
O6MONOrNYECKUX MOLENAX

BU/0B

3HaHuA:
OCHOBHbIE TMOMOXEHUA OUONOTMYECKUX Teopuin u
3aKOHOMEPHOCTEWN: KNeTOYHOW Teopuu,
3BOJIIOLMOHHOTIO yyeHus, yyeHus
B.1.BepHaackoro 0 bunocepe, 3aKOHbI

.MeHfens, 3aKOHOMEpHOCTeld W3MEHYMBOCTU WU
HacneACTBEHHOCTM;
CTPOEHUE W (DYHKLUMOHMPOBAHME OUONOTNYECKNX
06bEKTOB: KNETKW, FTEHOB U XPOMOCOM, CTPYKTYpbl
BU/A N 9KOCUCTEM;

CYLLHOCTb 6MONOrNYECKNX MpPOLIECCOB:
Pa3MHOXeHWS, ON040TBOPEHUS, AeiicTBuS
WCKYCCTBEHHOrO UM €CTeCTBEHHOro  0T6opa,
(hopmMMpoBaHue MNPUCNOCO6NEHHOCTMH,

MPONCXOXAEHNe BU/OB,
npeBpalleHne 3HEPruM B KNETKE,
akocucTemax u 6uocdepe;

BK/1af, BblJalOLMXCS (B TOM UYMCNe OTEUYECTBEHHBIX)
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KPYroBOpOT BELLECTB M
opraHusve, B

MpaKTnyecKne 3aHATUSA
AnhepeHUNPOBaHHbIN 3a4€T
KOHTpO/IbHas paboTa

YCTHbIN onpoc

TecTupoBaHue

A epeHUNPoBaHHbIA 3a4éT
KOHTpO/ibHas paboTa

YCTHbIN onpoc

AoMallHsA paboTa
CaMOoCTOAATe/IbHble PaboThl

AN depeHUNPOBaHHbIN 3a4ET

caMoCTOosTe/IbHble paboThl
AN depeHUNPOBaHHbIN 3a4ET
KOHTponbHas paboTta

AOoMallHAsA paboTa
KOHTpO/NbHaa paboTa

caMoCToATe/IbHble paboThl
YCTHbIA onpoc
AnhdepeHUNPOBaHHbIN 3a4éT
KOHTpoONbHaa paboTta

pa3bop cutyauui
KOHTpOnbHaa paboTa

JOMaLlHAA paboTa
CaMOCTOATE/IbHbIE PaboThl
TeCcTUpoBaHue

AN depeHUNPOBaHHbIN 3a4ET
KOHTpO/ibHas paboTa

CaMOCTOATE/IbHbIe paboThl



YUYeHbIX B pa3BuThe 6M0NOrNYeCcKon HayKu; KOHTpO/ibHas paboTa
OMONOrNYEeCcKy0 TEPMUHONOTUIO U CUMBOJIUKY paboTa no KapToukam
AN depeHUMPOBaHHbIN 3a4éT

5. TEMATUKA MHOANBUAYAJIbHbBIX TPOEKTOB
5.1 TEMATUKA NHOVNBUNAYANBbHbLIX TPOEKTOB PA3OAENA «XNMWNA»

| .9NeKTPONNTLI N HE3INEKTPONIUTLI. NEKTPOSINTLI Ha YKENe3HOLOPOXKHOM
TpaHcnopTe.

2.MeTannbl N UX CNNasbl.

3.AntomuHuniA - metann XXI Beka.

4. MeTannbl B XXU3HWN YenoBeka.

5. AicTopus OTKPbITUA HEKOTOPbIX MeTanioB (Ha npumMepe 1-2x).
6.>Keneso 1 okpyxarouiasa cpeja.

7.>Kenes3o v 340p0OBbE YenoBekKa.

6.9netponus.

9.9NeKTPONUTUYECKNE METO/bI 3aLLUTbl METANNIOB OT KOPPO3UMN.
10.3HayeHne MeTaNNoB B XXN3HU YeN0BeKa.

Il . Xrnmuyeckasa 1 aneKTpoXnMmnyeckas Kopposnsa metannos. Koppo3ns Ha
Xene3Ho40p0XXHOM TpaHcMnopTe.

12.HUKOTMH. KoKanH. HapKOTUKN.

13.4yryH un ero csapka.

5. UyryH u CTauib.

14.CBapoy4HOe Npon3BOACTBO M POSib XUMUU YTNEBOLOPOLOB B Hel
15.Bofa B npupose.

16.Ponb pasnnyHbIX BELWLECTB B MUTAHUW YE€/I0BEKaA.

17.Bnabl KOPpPo3nu 1 MeToabl ee YCTPaHeHus.

18./icTopus OTKPbLITUSA U 3HAYEHWE LLLETOYHbIX MEeTasl/oB.
19.MoAarpynna TuTaHa.

20.bbiNa 6bl XN3Hb Ha 3emMne 6e3 CYLLEeCTBOBAHUNS Xenesa.
21.Benukuii y4yeHolit M.B.JTOMOHOCOB.

22.Bknag 4.1.MeHaeneeBa B pa3BuTnE Hayku.

23.3HaKn Ha NULLEBLIX YNaKOBKaXx.

24. Bopa- yansnawolaa u yanBuTenbHas.

25.BnuaHune Xene3HoLopoXXHOro TpaHCcnopTa Ha OKPYXXaloLlyo cpeay.
26.BuUTaMmnHbl B XXM3HM YenoBekKa.

27.XNMNYECKOE OpYXKMUe.

28.X1MuUs B peLeHnmn cbipbeBoin npobnembl Poccun.
29.YepHOoObbINb. ITO He A0MKHO MOBTOPUTLCA!

30.Ponb MeTannoB B pa3BUTUN XKeNe3HOLOPOXKHOIo TpaHcnopTa.
2.PTyTb 1 ee COelUHEHNS.

31 .CBoiicTBa aNtoOMUHNA 1 €ro CrnaaBos.

32.CBoiicTBa 1 CTPYKTypa Bofbl.
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33.Taxenble MeTansbl.

34.KothenH 1 ero BAmsHME Ha 340POBbe NHOAEN.

35.XumMus 1 nuuLesble Jo6aBKK

36.X1mua B meaunLnHe

37.XMMUSA Hallen NuLn.

38./ckyccTBeHHad nuLla: 3a n NpoTuB

39.X1MUSA Ha KyXHe

40.Y10 Takoe (MO?

41 . [lomallHAs anTeyka

42. TexXHVKa BblBeleHMA pas/INYHbIX NATEH

43.Bknag M.B./TomOHOCOBa B pasBuTme XMMUN KaK HayKu
44.XnopupoBaHue BOAbl: MPOrHO3bl N (PaKThI

45.CUHTETMYECKNE MOIOLLME CpefcTBa N UX CBOMCTBA
46.[paroueHHble MeTabl

47.MeTannbl 1 CrNNa.bl, X CBOMCTBA U NPUMEHEHWE B PaAMNO3NEKTPOHHOM
annaparype

48.[paroueHHble MeTanlbl B TEXHUKE

49.MeTannbl- 3NEMEHTbI XXU3HU

50.MoBapeHHas cofb - KpUCTanbl XWU3HWU U 6enas cmepTtb?

51. MeTannbl - NPOBOLHUKM 3/IEKTPUUYECKOTO TOKaA

52.CepebpsaHo- LMHKOBbIE UCTOYHUKK TOKa

53.MNpoBOAHNKN 1 NONYNPOBOAHUKN

54.CoBpeMeHHble N30NALMOHHbIE MaTepuanbl

55.LennotaH n moanhunkaumm LennogaHoBomn NieHKN.
56.X1MnYecKme 31IeMEHTLI B OpraHn3mMe YesioBeka

57.BnnsiHMe KOMMbIOTEPOB U MOOGUNbHbLIX TeNEPOHOB Ha OpraHM3m NoApoCcTKa
58.Kn3Hb 1 peatensHoctb CBaHTe AppeHunyca

59. Ncnonb3oBaHWe pagMoaKTUBHbLIX M30TOMOB B TEXHUYECKUX LEenax
60.Xumuns MeTannoB B MOei NpothecCnoHanbHOM AeaTeIbHOCTY

61. Xrmus HeMeTasiioB B MOei NpoheccMoHaIbHON LeATeIbHOCTH
62.3TaHon: Benmyaree 6naro U cTpawHoe 310

63 .MprMeHeHNe CYyCNeH3ni 1 3MYNbCUIA B CTPOUTENbCTBE
64./icTopua runca

65.Boja Kak peareHT 1 Kak cpefa And XMMUYecKoro npotecca
66.MHOronnknin KapboHat KanbLums: B NPMpoLe, B MPOMbILIIEHHOCTU. B 6bITY
67.AnnoTponua mMeTannos

68.IMpon3BOACTBO CTEKNA N KEPAMUNKMU

69.CTanbHble penbChbl XKee3HblX Aopor

70.®opmanbierng Kak 0CHoBa Nony4vyeHUs BEWECTB U MaTepuanos Ansa Moeu
NpogeccnoHanbHOM AeATeNbHOCTH

71.CpeacTBa rurveHsl. Mbino: npoLusioe, HacTosuee, byayliee
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52 TEMATUKA NHONBUNAYAJIbHbIX TIPOEKTOB PA3AE/A
«BNONOTINA»

HacnefacTBeHHas MHpoOpMaLMa U nepefaya ee U3 NOKONEHNS B MOKOJIEHME.
JdpamaTtnyeckne cTpaHuLbl B UCTOPUK Pa3BUTUSA TEHETUKMN.

Ycnexu coBpeMeHHOM reHeTUKN B MeULUNHE N 34paBOOXPaHEHNN.
VcTopmsa pa3BmuTursa 3BONOLMOHHBLIX naein o Y.[apsuHa.

«Cuctema npupogbl» K.JINHHEA 1 ee 3HaYeHUe AN pasBuTUA BMONOrnK.
CoBpeMeHHble  NpeAcTaBleHMA O  MeXaHu3max W 3aKOHOMEPHOCTAX
3BOJIOLMN.

7.  BnusiHne okpyXkalowen cpefbl U ee 3arpsisHeHUs Ha pa3BuTue OpraHn3MoB.
8. BnusHue KypeHus, ynoTpebneHMUs ankorons M HapKOTUKOB POAMTENAMM Ha
aMObpuoHanbHOe pasBuTue pebeHka.

9. Co/lHUe KaK NCTOYHWUK 3Hepruun,

10. Kak 3apoxpaanacb anektpugukaymnsa Poccum.

11. BUOMHAMKATOP YMCTOM BOAbI.

12.  OCHOBHble HanpaB/ieHUs1 NO YCOBEPLLUEHCTBOBAHUIO ABUraTeNei.

13. 3DKO/I0rMyecku YncToe TONAMBO.

14. XMMUYeCKWUin coctas Tonauea.

15. [loCTOMHCTBA KaXXAoro smaa Tonamea.

16. HepocTaTku KaXkforo suja TonamBea.

17. TlepcneKTuBbI UCNOJIL30BAHUA KaXKA0ro BUAa Tonanea.

18. Pa3paboTka Mep 3awuTbl OT BAMAHMA aBTOTPAHCMNOPTA Ha OKPY>KAKLLYHO
cpedy.

19. Bupbl 3arpsi3HEHN aTMOCepsl.

20. AHTpOMOreHHbIe 3arpsa3HEHNs aTMocgepbl.

21. TlpupofHble 3arpa3HeHnsa atMmocgepsi.

22. Hopwmbl cofepXkaHua BpeHbIX BELLECTB.

23. [pepencHo gonyctumblie KOHUeHTpauun (MAK).

24. TlpepenbHo gonyctumble Bblbpockl (MAB).

25. BblsiBNeHNe NCTOYHMKOB 3arpsA3HeEHNs BO3A4YLIHOro 6acceiHa.

26. Pa3paboTKa YCTPOWCTB MOBbILWAKLWNX 3KOOTMYHOCTL paboTbl TpaHcnopTa.
27. Kartanutuyeckue UIbTPBLI.

28. HenTtpanusatopbl 0TpaboTaBLINX ra3os.

29. 3HAKOMCTBO C a/ibTepPHAaTUBHbLIMW CPEACTBAMWN NEPEABUIKEHUS.

30. KOHTPO/Ib MM 3KONOTNMYECKUIn MOHUTOPUHI aBTOTpaHCcnopTa.

31. 3JKOMOrMYECKNin MOHUTOPUHT.

32. CucTtema rocyfapCTBeHHOro KOHTPO/1S 32 aBTOTPAHCMNOPTOM.

33. TMpumeHeHMe METOAMK MO KOHTPOJHO 33 aBTOTPAHCNOPTOM.

o U e WM .
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34. Y4eT TpaHCMOPTHbLIX CPeacTB.
35. T1porHo3upoBaHne N3MeHEHU COCTOAHNSA NPUPOAHON Ccpeapbl.



		2022-06-29T08:52:30+0300
	Шитикова Наталья




