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1. MACMOPT PABEOYEN MPOrPAMMbI YYEBEHOW
ancunmniamMHbl ECTECTBO3HAHNME
1.1. O6nactb NMPUMEHEHNA NporpamMmmbl

Pabouyas nporpamma y4yeGHOW  AUCUMNAMHBI  «ECTECTBO3HaHMeE»
npegHasHayeHa An1a M3yyeHUsa XMMUM UM OMONOTUM B OpraHu3aumsax CcpepHero
npogeccnoHanbHOro 06pa3oBaHUA TEXHONOTMYECKOro Mnpogunsa, peanusyrownx
obpasoBaTenbHyl0 nporpammy cpegHero ob6uwero o6pasoBaHus B npegenax
ocsoeHuns OTMOT CIMNO Ha 6a3e 0CHOBHOro obuwero obpasoBaHus, Npu MNOATOTOBKE
crneyumanncToB cpefHero 3BeHa.

1.2. MecTo AUCUMNAUHBLI B CTPYKTYype nporpamMmbl MOArOTOBKMU

cneynanncToB CpefHEero 3BeHa:

OvcunnnmnHa «EcTecTBO3HaHMe» OTHOCUTCA K obuieobpasoBaTe/ibHOMY
y4yebHOMY LUKy nporpaMmmMbl NOArOTOBKM CMELMANUCTOB CPefHEro 3BeHa.

1.3. Uenn v 3agayuvm [UCUUNNINHBI - TpeboBaHUA K pesyfbTaram
OCBOEHUA AUCLUNNUNHBI:

OcBoeHMe  cofepxaHusa  yyebHOW  AucCuMNAUHBI  «ECTeCcTBO3HaHMe»
obecneymBaeT LOCTMIXKEHME CTyAeHTamun CNefylolwmnx pe3ynbTaToB:
NNYHOCTHbIX:

1) pOCCUINCKYI TpaXAaHCKy WAEHTUYHOCTb, MNaTPUOTU3M, YBaXKeHUe K
CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTW nepes PoAWHOW, ropAocTv 3a CBOWA
Kpaii, cBOK PofuHYy, nNpowWw/ioe W HacToflee MHOroHauMoHanbHOro Hapoga
Poccuun, yBaXkeHMe rocyapCcTBeHHbIX CMMBOOB (rep6, dnar, rumH);

2) TpaXKAaHCKYK MO3WLMK0 KaK AaKTUBHOrO W OTBETCTBEHHOrO Y/ieHa
pOCCMIACKOro o06LiecTBa, OCO3HAKOLWEro CBOM KOHCTUTYUWOHHbIE TMpaBa MU
0043aHHOCTK, YyBaXkaloLWero 3akoH W NpaBoOMoOpsAfoK, 06nafjalolero 4YysCTBOM
COOCTBEHHOrNO0  [LOCTOMHCTBA, OCO3HAHHO NPUHMMAIOLWLEr0  TpagWLMOHHbIE
HauMOHaNbHble U 00LUleYeNoBeYECKNE TYMAHUCTUYECKUE U [LeMOKpaTU4yeckue
LLleHHOCTU;

3) rOTOBHOCTb K CnyxeHunto OTeyecTBy, ero 3awuTe;

4) chopMnpoBaHHOE™ MUPOBO33PEHUSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HayKM N 0OLLECTBEHHOM MPaKTUKW, OCHOBAHHOro Ha fuasnore
KYNbTyp, a TakXe pasfinyHbiX popM 06LWEeCTBEHHOro CO3HaHMA, 0CO3HaHWE CBOEero
MecTa B NOMIUKY/IbTYPHOM MUpE;

5) cdhopMMpOBAHHOCTL OCHOB CaMOpasBUTUA U CamMOBOCMUTAHUA B
COOTBETCTBMU C OOLLEYENIOBEYECKUMW LIEHHOCTAMU W MUAeanamMn rpaxgaHCcKoro
obuiectBa; TrOTOBHOCTb M CMOCOGHOCTb K CaMOCTOATE/IbHOW, TBOPYECKOW W
OTBETCTBEHHOWN [eATENbHOCTH;

6) TOnepaHTHOe CO3HaHME W MNOBefeHMe B MONUKY/IbTYPHOM MUpeE,
rOTOBHOCTb M CMOCOOHOCTb BECTM Auanor ¢ ApYrMmu NAbMU, LOCTUTaTb B HEM
B3aMMOMNOHMMaHUA, HaX04UTb OOLME LEenn u COTpyAHMYaTb AN UX LOCTUXKEHUS,
CNOCOBHOCTb  NPOTUBOCTOATL  WAEONOTMW  3KCTPeMWU3ma,  HauuoHanusMma,
KceHohobun, AUCKPUMMUHALUM NO COUMANbHBLIM, PENUTUO3HbLIM, PacoBbIM,
HaLMOHa/IbHbIM MPU3HaKaM U APYTrUM HeraTUBHbIM COLMANbHBLIM ABNEHUAM;

(B pea. Mpukasza MuHo6pHaykm Poccum ot 29.06.2017 N 613)



7) HaBbIKM COTPYAHMYECTBA CO CBEPCTHUKaMM, AeTbMWU MAajLlero Bo3pacta,
B3POC/IbIMU B ob6pa3oBaTtefibHOA, 00 EeCTBEHHO MONe3Hon,  y4vebHO-
nccnepoBaTebCKOM, NPOEKTHOW M APYTUX BUAaX AeSATENbHOCTHU;

8) HpaBCTBEHHOE CO3HaHMe U MOBE4EeHME Ha OCHOBE YCBOEHMS
06LLeYen0BEYECKMX LEHHOCTEN;

9) TrOTOBHOCTb W CNOCOOHOCTbL K 06pasoBaHU, B TOM  4ucne
camoo6pa3oBaHMi0, Ha MPOTSXEHUN BCEM XXW3HW; CO3HATeNlbHOE OTHOLLUEHME K
HenpepbiBHOMY 06pa30BaHMI0 KakK YCNOBUIO YCNEWHOW Npo¢eccMoHanibHON 1
06LEeCTBEHHOW AeATENbHOCTH;

10) acTeTnYeCcKoe OTHOLIEHME K MUPY, BKAOYas 3CTETUKY 6biTa, HAy4YHOro u
TEXHUYECKOr0 TBOPYECTBA, CNOPTa, 0OWECTBEHHbIX OTHOLLEHWNA;

11) NpuHATME U peannsauuio LLEHHOCTEeNn 340pOBOro M 6e3onacHoro obpasa
XXU3HW, NOTPe6HOCTM B  (PM3MYECKOM CaMOCOBEPLUEHCTBOBAHUM, 3aHATUAX
CNOPTMBHO-0340POBUTE/IbHON AEATENIbHOCTbIO, HEMPUATUE BPELHbLIX MPUBbLIYEK:
KypeHus, ynotpebsieHna ankorosns, HapKOTUKOB;

12) 6epeXxxHoe, OTBETCTBEHHOE M KOMMETEHTHOE OTHOLLEHNE K (JU3NYECKOMY
M MCUXONOTNYEeCKOMY 3[40pPOBbI0, KaK COOGCTBEHHOMY, TakK W [pYrux /wogen,
YMEHWEe 0Ka3blBaTb MEPBY MOMOLLb;

13) 0CO3HaHHbIN BbIGOP OyaAyLlEein Npodeccun U BO3MOXHOCTEN peann3auunmn
COOCTBEHHbIX  XXW3HEHHbIX  MJaHOB; OTHOWEHWe K NpodecCUoHanbHOM
[eATeNIbHOCTM KaK BO3MOXHOCTM Y4yacTWs B pelueHUU JINYHbIX, O6LLEeCTBEHHbIX,
rocyfapCTBeHHbIX, 00Ol eHalLnoHanbHbIX NpPobnem;

14) chopMMpPOBAHHOCTb 3KOMOTMYECKOTO MbILWEHNUS, MOHUMAHUS BANSAHUS
coumanbHO-3KOHOMMYECKNX MPOLECCOB Ha COCTOAHME MPUPOLHOM W COLManbHOM
cpefbl; npuobpeTeHMe ONbiTa 3KONOr0-HaNpPaBAeHHOW AeATENbHOCTH;

15) OTBETCTBEHHOE OTHOLUIEHME K CO3[4aHMI0 CEMbM HA OCHOBE OCO3HAHHOrO
MPUHATUA LEHHOCTEN CeMEMHON XKXU3HU.

MeTanpeimMmeTHbIX:

1) yMeHUne caMOoCTOATEeNbHO OnpefenaTb Uenn AesTeNbHOCTM U COCTaBAATb
nnaHbl AeATeNbHOCTU;, CaMOCTOATENIbHO OCYLLeCTBAATb, KOHTPOAMPOBaTb U
KOPPeKTUPOBaTb [eATe/IbHOCTb; WCMO0Nb30BaTb BCE BO3MOXHble pecypcbl [Ans
AOCTVMDKEHWUS MOCTaBNEHHbIX LUeneid W peanu3aunum MNaHoOB AeATENbHOCTHU;
BblOMpaTh yCNewHble CTpaTernn B pasiMyHbIX CUTYaLUSX;

2) yMeHue npoAyKTMBHO 06WaTbCs W B3aMMOAeincTBOBaTb B Mpouecce
COBMECTHON  [eATeNbHOCTM,  YYUTbIBATb  NO3UUMM  APYTUX  YYaCTHUKOB
LeATeNbHOCTU, 3(h(EeKTUBHO pa3peLlartb KOHPINKTHI;

3) BfafjeHMe HaBblkaMW MO3HaBaTe/bHOW, Y4YebHO-MUccnef0BaTeNbCKON |
MPOEKTHON [AeATeNbHOCTW, HaBblkaMu paspeweHns npobnem; CcnNoco6HOCTb U
rOTOBHOCTb K CAMOCTOATE/IbHOMY MOUCKY METOA0B pelleHns NpakTUYecKnx 3agad,
MPUMEHEHWNIO Pa3/IMYHBIX METOA0B MO3HaHUS;

4) TOTOBHOCTb W CMNOCOOGHOCTb K CaMOCTOATE/IbHON WH(pOPMaLUOHHO-
No3HaBaTe/IbHON AeATeNbHOCTU, BNafjeHWe HaBblKaMW MOMYyYeHUs HeobXoanmoi
MH(OpMaLumn U3 cnoBaper pasHbiX TUMOB, YMEHNE OPUEHTUPOBATHCA B Pa3/IMUHbIX
MCTOYHMKAX MH(pOpMaLMK, KPUTUYECKM OLUEHWBATb W UHTEPNpeTMpoBaTh



NHMOPMaLMNIO, NONYYAEMYIO U3 Pa3fINYHbIX UCTOYHWUKOB;

5) yMeHue MCNonbL30BaThb cpeacrtaa NH(OPMALNOHHbIX 7
KOMMYHUKALWOHHbIX TexHonorun (ganee - WNKT) B peweHUM KOTHUTUBHBIX,
KOMMYHUKATUBHbIX W OpraHu3auuMoHHbIX 3afady Cc cobnogeHnem TpeboBaHWI
3ProHOMUKU, TEXHUKMN 6e30MacHOCTU, TUTMeHbI, pecypcocbepexeHuns, npaBoBbIX U
3TMYECKMX HOPM, HOPM MH(OPMaLMOHHOWK 6e30nacHoCTy;

6) yMeHue onpefendAtb HasHauyeHue U PYHKUMU pasINUYHbIX COLMaNIbHbIX
WHCTUTYTOB;

7) YMeHue CamMOCTOATE/NIbHO OUeHMBaTb W MNPUHUMATb  peLleHus,
onpefenatolmne cTpatermo noBefeHNs, ¢ y4eTOM TPaXXAaHCKUX U HPABCTBEHHbIX
LLlEHHOCTEMN;

8) BnafeHue A3bIKOBbIMW CpeAcTBaMU - YMEHMWE SACHO, JIOTUYHO WU TOYHO
n3naratb CBOK TOUYKY 3PEHUA, UCMO/b30BaTh afleKBaTHbIE A3bIKOBbIE CPEACTBa;

9) BnageHMe HaBblkaMK MNO3HaBaTe/IbHOW peieKCUN KakK O0CO3HaHMUSA
COBEpLIaeMblX [EACTBUIA W MbICIUTENbHLIX MPOLECCOB, WX pe3ynbTaToB U
OCHOBaHWW, rpaHuL, CBOEro 3HaHWA W HE3HAHWA, HOBbIX MO3HAaBaTe/IbHbIX 3ajay U
CPefCTB MX LOCTUXEHUS.
npeAMeTHbIX:

1) chopMMpPOBAHHOCTb MpPeACTaBeHUIA 0 POAN UHGPOPMaLMM U CBA3AHHBIX C
Hell MPOLECCOB B OKPYXaloWem MUpE;

2) BfafileHWe HaBblkaMW anropUTMUYECKOro MbILWIEHUS W MOHUMaHue
HeobXoAMMOCTM (hopMasibHOro OnNMcaHMa anropuTMOB;

3) BnageHve ymeHWeM NOHWMaTb MPOrpaMmbl, HanuCaHHble Ha BblOPAHHOM
AN U3YYeHUA YHMBEPCasibHOM a/ifOPUTMUYECKOM N3blKE BbICOKOTO YPOBHS;
3HaHWEM OCHOBHbIX KOHCTPYKLWA NPOrpaMMupoBaHus; YMEHWEM aHannm3nmpoBaTb
aNropnTMbl C UCNONb30BAHNEM Tabnuu;

4) BnajeHve CTaHAApPTHbIMW MpMeMaMy HanucaHus Ha anropuTMUYECKOM
A3blKe MNporpaMmMmbl A5 peleHns CTaHZapTHOW 3afayMm C  WUCNOJSIb30BaHUEM
OCHOBHbIX KOHCTPYKUMWIA nNporpaMMupoBaHuUA ¥ OTNagKM TakKUX Mporpamm;
MCNOMb30BaHME TOTOBbIX MPUKNALHLIX KOMMbIOTEPHbLIX MPOrpamM Mo BblGpPaHHOWA
cneyuanusaunu;

5) cthopMMpPOBaHHOCTb MpPeACTaBNeHWA O KOMMbHOTEPHO-MaTeEMATUUYECKUNX
Moensx U HeoO6XOAUMOCTM aHanM3a COOTBETCTBUSA MOLENM W MOLENUPYEMOTO
ob6bekTa (npouecca); 0 cnocobax XpaHeHUs M npocTeilweln 06paboTKe AaHHbIX;
MOHATUA 0 6asax faHHbIX M CpeAcTBax JOCTyna K HAM, YMeHUA paboTaTb C HUMMU,

6) BnajgeHWe KOMMbIOTEPHbIMW CpeAcTBaMW MNpeAcTaB/eHUs W aHanmsa
AaHHbIX;

7) chOpMMPOBAHHOCTb 6a30BbIX HABbLIKOB W YMEHWA N0 COGMOAEHUIO
TpeboBaHNN TeXHUKN Ge30NacHOCTU, TUTMEHbI U pecypcocbepexeHns npu paboTe
CO cpeacTBamuM WHMOpMaTusaumm; MNOHMMaHUA OCHOB MpPaBOBbIX acMnekToB
MCNONb30BaHMUA KOMMbIOTEPHbIX NporpammM v paboTbl B IHTepHeTe.



1.4. KonnyecTtBO YacoB Ha 0CBOeHMe NporpamMmmbl yl-IE6HOI7I ANCUNNINHDbI

MaKcUManbHol yuye6HOI Harpysku obyudatouierocs 117 yacos, B TOM YWCHE:
06s3aTeNIbHON ayAUTOPHOI y4eGHOI Harpysku obyuatouierocs 117 yacos.



2. CTPYKTYPA N COAEPXAHWE YUEBHOW ANCUWNNANHBI
2.1. O6beM y4yebHOW AUCUUNNUHBI U BUAbl Yy4e6HON paboTbl

Bug yuyebHoi paboThl
MakcumanbHasa y4yebHas Harpyska (Bcero)
O6s3aTenbHas ayautopHasa ydyebHas Harpyska (Bcero)
B TOM YuCne:

nabopatopHble 3aHATUSA

NpakTUYeCcKNe 3aHATUSA

KypcoBas paboTa (MpOeKT)
WToroeasa atrectauus B popme

XnMuna
Bupg yyebHoi paboThbl rog
MakcnmanbHasa ydyebHaa Harpyska (BCero) 78
Ob6sas3aTenbHad aygutopHasa ydebHas Harpyska 78
(BCero)
B TOM 4ucChe:

nabopatopHble 3aHATUSA

NpakTUYeckKne 3aHATus 20

KypcoBas paboTa(npoekT)

6uonorunsa
Bug yuyebHoi paboThl rog
MakcumanbHasa y4yebHas Harpyska (Bcero) 39
Ob6sa3aTenbHas aygutopHasa ydebHaa Harpyska 39
(BCero)
B TOM uwucne:

nabopatopHble 3aHATUSA

NnpakTUYeckue 3aHATUSA 20

KypcoBas pa6oTa (MpoekKT)

rog
117
117
40
AnddepeHumpoBaHHOro
3a4yeTa
lcem 2cem
34 44
34 44
10 10
lcem 2cem
17 22
17 22
6 14



2.2. TemaTu4yecKuii NnaH n cogepXxaHue yuye6GHOW aucuUNAnHbI EcTBeCTBO3HaHMe

HanmeHoBaHUe
pas3fenoB U TeEM

1
Paspgen 1. Xumusa
Ob6wan n
HeopraHuyeckasa xmmus
Oob6wasn u
HeopraHuyeckas XxmMmus
Tema 1.1.
OCHOBHbIe NOHATUA U
3aKOHbl XMUKN
1.1.1.
OCHOBHble MOHATUA
XUMNN
1.1.2
OCHOBHble 3aKOHbI
XUMUN

Tema 1.2.
Mepnoanyecknini 3aKoH
n MNMepunognueckas
cucTeMa XMMUYECKUX
3/1IEMEHTOB
O.N.MeHpeneesa u
CTpOeHue aroma

CopepxXaHue yyebHOro matepuana, nabopaTtopHble U NpakTUyeckme paboThl,
camocToaTenbHasa paboTta obyvarowmxcs, Kypcoas paboT (NpPoekKT)

BewecTtBo. ATOM. Monekyna. XrMuUUyecknin anemeHT. Annotponus. MpocTble U CNOXHble
BellecTBa. KayeCTBEHHbIA U KO/IMYECTBEHHbI/I COCTaB BELLECTB. XUMMWYECKME 3HAKM U
(hopmynbl. OTHOCUTENbHbIE aTOMHAA U MOMEKYApHaa mMaccbl. KonmyecTBo BellecTBa.
CtexnomeTpmna. 3aKOH COXpPaHeHMa Macchbl BelwecTB. 3aKOH MOCTOAHCTBA COCTaBa BELLECTB
MOJIEKYNSPHOI CTPYKTYpbl. 3aKOH ABOragpo n CneacTBUS UX HEro.

JemMoHcTpayumn:

Mogenn aToMOB XUMWYECKNX 3N1EMEHTOB

Mogenu monekyn npocTbiX U CMOXHbIX BeLWecTB (LUapoCTePXHEBbLIE).
Konnekumsa npocTbiX U CMNOXHbIX BELLECTB.

O6bemM yacoB

42

Y poBeHb
0CBOeHNA



1.2.1.
OCHOBHbIE CBefleHUS 0
CTPOEHUN aToMa

1.2.2.
MepnoanMyecKnin 3aKoH
n lNMepuopnueckas
CUCTEMA XMMMUYECKUX
3/1IEMEHTOB
O.N.MeHpeneeBa

Tema 1.3.
CTpoeHue BellecTBa

1.3.1.
XnMmunyeckas cBfsb

1.3.2.
CTpoOeHUe BELLLECTB.
Kpuctannuueckue
peweTKn

ATOM - cnoXxHas 4actuua. Aapo (MPOTOHbI U HEWTPOHbLI) UM 3NMEKTPOHHas 060104Ka.
N3oTonbl. CTpoeHWe 3NeKTPOHHbLIX 060/104eK aTOMOB 3/1EMEHTOB MajblX MNepuojoB.
OCOBOEeHHOCTU CTPOEHMUSA 3NEKTPOHHbLIX 060104EK aTOMOB 3/1EMEHTOB 60NbLINX MEPUOAO0B
(nepexogHbIX 31eMeHTOB). lMoHATME 06 opbuTanax, s-, p- u c/-Opbutann. DNeKTPOHHbIE
KOH(Urypaumy aToMOB XMMUYECKNX 3/1EMEHTOB.

OTkpbiTne A.1. MeHgeneesbiM [lepnognyeckoro 3akoHa. [lepuognyecknini 3akoH B
thopmynupoBke .. MeHgeneesa.

Mepnognyeckas Tabnuua XUMWUYECKUX  3/1EMEHTOB -  rpauyeckoe oTo6paxeHue
nepuoanyeckoro 3akoHa. CTpyKTypa nepuoguyeckon Tabnuubl: nepuofbl (Manble K
6onbline), rpynnsl (rnaBHas n nob6o4vHas).

CoBpemMeHHass (QOPMyNMpoOBKa MNEpUOAMYECKOro 3akoHa. 3HauyeHuWe MNepUofNYEcKoro
3aKOHa W MepuoaMyYecKkoil cucTeMbl XUMUYECKMX 3nemeHToB [.M. MeHpeneeea ans
Pa3BUTUA HayKU M NOHUMAHUA XUMWYECKON KapTUHbI MUpa.

JemMoHcTpauunn:

PasnnuHble opmMbl MeprnoaNYECKOn CUCTEMbI XMMMUYECKNX anemeHToB [.M.MeHaeneesa.

KaTnoHbl, ux obpasoBaHMWe M3 aTOMOB B pe3y/bTaTe NpoLecca OKUCAeHUA. AHUOHbI, NX
obpasoBaHMe M3 aTOMOB B pe3ynbTaTe Mpouecca BOCCTaHOBMeHWUS. VOHHaA CBS3b, Kak
CBA3b MeXAYy KaTMOHamMu ¥ aHWOHaMM 3a CYET 31eKTPOCTAaTUUYECKOTro MPUTSXKEHUS.
Knaccupmkayms NOHOB: N0 COCTaBy, 3HaKY 3apsaja, HAMYMK0 TMAPATHON 060104KN.
MexaHnsm o6pa3oBaHUsA KOBa/lleHTHOW cBA3M (OOMEHHbIA U AOHOPHO-AKLEMTOPHbINA).
AnekTpooTpuuatensitocTs. KoBaneHTHble MoasipHas W HenonspHas cBA3M. KpaTHOCTb
KOBafIeHTHON CBA3MN.

MeTannnyeckas XMMuU4yeckas CBA3b.

NoHHble  KpucTannmyeckme peweTkn. CBolicTBA  BEWECTB C  WOHHbIM  TWUMOM
KPUCTaNnNn4eckom peLueTkum.

MonekynsipHble W aTOMHble KpucTannuueckue peweTkn. CBoOWCTBa BELLECTB C
MOMEKYNAPHBIMU M aTOMHBIMU KPUCTAN/IMYECKUMMN peLleTKamu.

MeTannnyeckas KpucTannuyeckas pewetka. ®usnyeckme cBOWCTBa MeTas/oB.

TBeppgoe, XMAKoe 1 razoobpasHoe cOCTOAHMA BewecTB. [Mepexof Bew,ecTBa U3 04HOTO
arperaTHoOro cocTtosHWA B gpyroe. BogopogHas cBA3b. AHOManun n3NYeCKMX CBONCTB
BOAbl.

10



1.3.3.
UncTble BewecTsa U
cMmecu. incnepcHole

CUCTEMDbI

Tema 1.4.
Bopa. PacTtBopbl.
OnekKTponmTmuyeckas
anccoumnaunsa

14.1.
PacTBOpbI

1.4.2.
dnekTponmMTmnyeckas
anccoumayns

MoHATME O CMecu BellecTB. [OMOTreHHbIe W TreTeporeHHble cmecu. CoCTaB CMecei:

06beMHas M MaccoBas 40AM KOMMNOHEHTOB CMeCK, MaccoBasi 40N NPUMECeid. 2
MoHATNE O ANCMEPCHOI cucTeme. [iucnepcHas dasa u gucnepcroHHas cpeaa.

Knaccugpukayms AncnepcHbiX cucteM. MOHATME 0 KONNOUAHBIX CUCTEMAX.

JdemMoHcTpaunn:

Mogenu KpucTanimyeckmMx peweToK Xaopuia HaTpua, ioda, anmasa, rpagura.

O6pasybl MWHEPANIOB 1 TOPHbIX NOPOA.

O6pasubl pasMUHbIX AUCMEPCHbIX CUCTEM: 3MYNbCWIA, CYCMeH3Uin, aspo3oneii, renei u
30nei.

Bosa Kak pacTBopuTenb. PacTBOpeHMe KakK (U3MKO-XMMUYeCKMit mnpouecc. TennoBble

athheKkTbl Npu pacTBOpeHUU. PacTBOPMMOCTb BeLLeCTB. HacbllWeHHble, HEHACbILWeHHbIe, 2
nepechbileHHble pacTBOPbl. 3aBUCMMOCTb PacTBOPUMOCTW ra3oB, XUAKOCTEW W TBepAbIX

BELLECTB OT pasfinuyHbIX PakTopoB. MaccoBas [ONA pacTBOPEHHOro BellecTBa. PelleHue

3a/iay Ha MaccoBY [0J/110 PaCTBOPEHHOIO BELLECTBa.

MpakTnyeckasa pabota Ne 1

MpuroToBneHne pacTeopa 3afaHHON KOHLEHTpaLum 2

DNEeKTPOAUTBI N HE3NEKTPONUTLI. dNEKTpPonMTMYecKas guccoumaumnsa. MexaHun3mbl
3NeKTPONMTMYECKON Anccoumanm ans BewecTB € pasNNYHbIMKU TUMAMMN XUMMWNYECKO
cBA3N. napaTMpoBaHHble N HErMApPaTUpPoBaHHbIe UOHbI. CTeMeHb 3NEKTPONNTUYECKON 2
anccoumnaumu. CunbHble U cnabble 31eKTPoAUTbl. OCHOBHbLIE MOMOXEHUS TEOPUM
3NEeKTPONMTUYECKON Anccoumaunmn. KncnoTbl, OCHOBAHWUA U COMM KaK 3/1EKTPOUTHI.
JemoHcTpaynn:

PacTBOpMMOCTb BELLECTB B BOJe.

CobupaHne ra3oB METOLOM BbITECHEHUS BOAbI.

PacTBOpeHMe B BOJE CEPHON KUCNOTbI U CONEi aMMOHMUS.

O6pasybl KpUCTaNIormapaTos.

MpuroToBneHne XecTKOl BOAbl U YCTPaHEHME ee XXeCTKOCTHU.

O6pasybl MWHepPaNbHbIX BOL Pa3IMYHOI0 Ha3HAYEHUA.



Tema 1. 5.
Knaccugukaumns
HeopraHM4ecKunx
COEAVHEHUN N nX

cBONCTBA

15.1.
Kuncnothl

1.5.2.
OcHoBaHUA

1.5.3.
Conun

1.5.4
Okcungbl

Tema 1. 6.

Xumunyeckue peakumm

1.6.1.
Knaccnukauums

XUMUUECKNX peaKunii

MpakTuyeckaa paboTta Ne 2

KuncnoTtbl Kak 3feKTPoAnTbl, UX Knaccuukauma no pasimyHbiM npusHakam. Xumuyeckue
CBOWCTBAa KWC/MOT B CBETe TEOPUM 3NEKTPOAUTMYECKOW auccoumaumm. OcobeHHOCTU
B3aMMOENCTBUA KOHLEHTPUPOBAHHOW CEPHOW W a30THOW KMCNOT C MeTannamu.
OCHOBHble CNOCOGOLI NOMYYEeHUS KWUCOT.

MpakTnyeckasa pabota Ne 3

OCHOBaHMA KaK 3MeKTPONAUThLI, WX Knaccudpukaums no pasNnYHbIM  MpU3HaKaMm.
XUMUYECKNE CBONCTBA OCHOBAHWA B CBeTe TEOPUM 3NEKTPONUTUYECKON pmccoumnauunm.
PasnoxeHue HepacTBOPUMBLIX B BOAe OCHOBaHW. OCHOBHble C€MOCOObLI NOAYy4YeHUA
OCHOBaHMUiA.

MpakTnyeckasa pabota Ne 4

Conun Kak anekTponutbl. Conn cpegHue, KUC/ble U OCHOBHblIe. XUMWUYECKN CBOMNCTBA COMeEl
B CBETE TEOPUW 3NEKTPONUTMYECKON Anccoumauumn. Cnocobbl NOAyUYeHUs CONeil.

MoHATUe o0 pH pacTBOpa. KncnoTHas, wenoyHas, HeldTpanbHas cpedbl pacTBOPOB.
Mmaponns conei.

MpakTnyeckasa pab6ota Ne 5

Coneobpasytowmne n Heconeobpasyrolime okcmabl. OCHOBHbIE,

aM(oTepHble N KUCNOTHble OKCUAbI. 3aBUCMMOCTb XapaKTepa OKCMUAa OT CTENeHN oKucne-
HWUS 06pa3ytoLLero ero Metanna. XMMuyeckue cBOCTBa OKCMAoB. MonyyeHme OKCUAO0B.

Peakuuun coefuHeHUs, pasnoxeHus, 3amelLeHns, obMeHa. Katanutuueckume peakuuu.
O6paTumble M HeobpaTMMble peakuumn. TOMOTeHHbIe ¥ TeTEPOTeHHbIE peakLuuu.
JK30TEpMUYECKUE U IHAOTEPMUYECKME peaKUumn. TennoBon aPhekT XUMUYECKMX
peakuuii. TepMOXUMUYECKNE YPABHEHNS.
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1.6.2.
OKncnnTenbHo-
BOCCTAHOBUTE/NbHbIE
peakumu

1.6.3.
CKOpPOCTb XUMWNYECKO
peakuuu.
Xnmunyeckoe
paBHOBecue

Tema 1.7.
MeTannbl U HeMeTaN bl

Tema 1.7.1.
MeTannsbl

Tema 1.7.2.
HemeTannbi

CteneHb okucneHus. OKUCAUTENb W BOCCTaHOBNeHWe. BoccTaHOBUTENb U OKUC/IEHMeE.
MeTof, 3NeKTPOHHOro GanaHca [N COCTaBNeHWS  ypPaBHEHWWA  OKUCNUTENbHO- 2
BOCCTAHOBUTE/bHbIX peaKLuii

lMOHATME O CKOPOCTM XMMWYECKUX peakuuil. 3aBUCUMOCTb CKOPOCTM XMUMWUYECKUX
peakuunii OT pasfInyHbIX (PAKTOPOB: NPUPOLbLI Pearvpyrolinx BeLLecTB, UX KOHLeHTpauuu,
TemnepaTtypbl, TMOBEPXHOCTU COMPUKOCHOBEHWA W WUCMNONb30BaHMA  Katann3aTopoB. 2
MHrméuTtopsl.

ObpaTMble N HeobpaTUMble peakuMn. XMMMUYeCcKOoe paBHOBECUE U CNOCOOLI ero
CMelLeHuns

JemMoHcTpaunn:

Mprumepbl Heo6paTUMbIX peakuunil, MAywnx c obpasoBaHMeM 0Cafka, rasa uim Bogbl.
3aBUCUMOCTb CKOPOCTU XMMUYECKOW peakLuuu OT NpUpOoAbl pearnpyroLinx BeLlecTs.
3aBMCUMOCTb CKOPOCTW XMMWUYECKOI peakLunm OT NPUCYTCTBMA KaTanusaTopa Ha npumepe
pasnoXeHUs nepokcmia BOAOPOLa C NMOMOLLbLIO ANOKCUAA MapraHua

OC06eHHOCTM CTPOEHUS aToOMOB W KpucTannos. ®dusmyeckume CBOWCTBA MeTanos.
Knaccnukauma metannos Mo pasnyYHbIM NpusHakam. XMMWYecKue CBOKWCTBA METan/oB. 2
SNeKTPOXNUMUYECKNI PAL HANPsSHKEHWIA MeTannoB. MeTannoTepMus.

O6wume cnocobbl nofyyeHus MeTannoB. [oHATME O MeTanaypruu. lupomeTtannyprus,
rMAPOMETaNNyprua u afiekTpoMeTannyprusa. Cnnasbl YepHbIe U LBETHbIE.

OCO6EHHOCTM CTPOEHUSA aTOMOB.

HemeTannbl - npocTblie BelecTBa. 3aBUCMMOCTb CBOWCTB ranoreHoB OT UX MOJIOXKEHUA B
Mepuoguyeckoin cucteme. OKUCANTENbHbIE U BOCCTAHOBUTE/IbHbIE CBOCTBA HEMETA/INO0B 2
B 3aBMCUMOCTU OT UX MOJSIOXEHUSA B PALY 3/1€eKTPOOTPULLATENBHOCTH.

MpakTnyeckasa pa6ota Ne 6

Mony4yeHue, cobupaHune 1 pacno3HaBaHue rasos 2
MpakTnyeckaa pab6orta Ne 7

PelleHne aKCnepuMeHTaNbHbIX 3afau 2
JemMoHcTpaunn:

Konnekuunsa MeTansnos.
Konnekuuns HemMeTansos.
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Konnekuns npoAyKuWid CUAUKATHOW MNpPOMbIWAEHHOCTM (CTekna, (apdopa, dasHca,
LemMeHTa u gp.)
OpraHnyeckasa xmmmnga
Tema 2.1.
OCHOBHbIe NOHATUA
OpPraHM4yecKoin XuMMmmn n
TEeopusa CTpoeHUs

OpraHnyecKnx
coegnHeHUn
2.1.1. MpupoLHble, WUCKYCCTBEHHble W CUHTETUYeCKWe opraHuyeckue Beuwlectsa. CpaBHeEHMe
MpeagmeT OpraHMYecKold OpPraHMYecKUX BeLLecTB C HEOPraHUYeCKUMU.
XvumMuun. Teopus BaneHTHOCTb. XMMUYECKOE CTPOEHME KakK MOpsAfOK COefMHEHUA aTOMOB B MOEKY/bl NO
CTpOeHUns Ba/IEHTHOCTM.
OpraHunyecKunx OCHOBHblE MOMNOXEHWS TEOPUM XUMWUYECKOro CTpoeHua. W3omepus U U30MEPDI.
coefuHeHUn A.M. XumMuyeckue opmynbl U MOLENN MOMEKYN B OPraHUYeCKON XUMUN.
ByTnepoBa
2.1.2. Knaccuukaums  BewecTB MO  CTPOEHWUHD  YINEpPOAHOro  cKefeTa W Haanuuio
Knaccnpnkauyns (hYHKUMOHaNbHbIX rpynn. Fomonorn n romonorus. Hayana HomeHknatypol IUPAC.
OpraHM4yecKux BewecTs Peakunun npucoeguHeHns (rugpupoBaHns, ranoreHUpoBaHus, ruaporanoreHMpoBaHus,
N peakuuni rugpataumun). Peakuuu  oTwenfieHus  (4ervapmpoBaHusa, [LernaporanoreHnpoBaHusa,
ferngpatauumn). Peakuumn 3ameleHus. Peakunm n3oMmepusaumnu.
CpaBHeHMe KnaccupmKaumm coegUHEHNH N Knaccumnkaumm peakunin B HeOpPraHMYecKom u
OpraHM4YeckKon XMMumn.
JemMoHcTpaunn:
Mogenn Monekyn romosioroB M M30MepoB OPraHNYecKUX COefUHEeHUN.
KauecTBeHHOe 06HapyXeHUe yrnepoja, BO4OPOAA B OPraHUYecKUX COefMHEeHMNAX.
Tema 2.2.
YrnesoLopoAbl
2.2.1. ANKaHbl: TOMONOTUYECKWUIA psaf, WM30Mepus U HOMeHKNaTypa ankaHoB. XuMU4Yeckue
MpepenbHbIe CBOWCTBa a/kaHOB (MeTaHa, 3TaHa): FOpeHue, 3aMeLleHne, pasnoXeHUe, AeruapupoBaHume.
yrneBofopogbl MpuMeHeHMe anKaHOB Ha OCHOBE CBOWCTB.
(ankKaHbl)
2.2.2. ATuUneH, ero nony4vyeHue (gernapupoBaHMeM 3TaHa, AenonvMMepusauuneid NoaMaTUNeHa).
HenpegenbHble Fomonornyeckuii  pag, W30Mepus, HOMEHKIaTypa a/lkeHOB. XMWMW4YecKne CBOWCTBa
yrnesofopogsbl 3TU/eHa: TOpeHMe, KayecTBEHHbIe peakuumn (obecuBeynmBaHMe GPOMHOI BOAbI M pacTeBopa
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(anKeHbl, anKagueHsbl,
aNKUHbI)

2.2.3.
ApeHbl

2.2.4.
MpupogHbIe NCTOUYHUKM
yrneBojopoAoB

Tema 2.3.
Kncnopopacogepxatine
opraHuyeckune
coefiIuHeHUA

2.3.1.
CnupTbl. ®eHoON

nepmaHraHaTa kanus), rugpartauus, nonumepusauua. FNpuMeHeHUe 3TUNeHa Ha OCHOBe
CBOWCTB.

MoHATME O AMeHax Kak YrneBofopojax C ABYMS ABOWHbIMKU CBA3SIMU. COMPSXEHHbIe
AneHbl. XUMUYeCKMe cBoOiCcTBa bByTaameHa-1,3 M u3onpeHa: obecuBeynBaHUe OGPOMHONA
BOAbl U NoAuMepun3aLmnsa B Kaydyykun. HaTypanbHblii 1 CUHTETMYECKME KayuyKu. PesnHa.
AueTtuneH. XumMn4yeckne cBOCTBA aLleTueHa: ropeHue, obecuBeynBaHne 6pOMHOI BOAbI,
npucoefgnHeHe X0poBOAOpOSa W rugpaTtayms. Tpumepusauma aleTuneHa B 6eH30/.
MpumeHeHWe aLeTUneHa Ha OCHOBe CBOIMCTB. MonyyeHne aueTuneHa. Mexknaccosas
N30Mepus c ankagueHamum.

BeHson. Xumuyeckne  cBoiicTBa  beH3sona: ropeHue, peakuuu 3aMelleHuns
(ranoreHnpoBaHune, HUTpoBaHMe). MNpumeHeHne GeH30/1a Ha OCHOBE CBOICTB.
FoMonornyeckunii pag apeHoB. Tonyon. HutpoBaHue Tonyona. TpoTu.

MpakTnyeckasa pabota Ne 8

MpupogHbIA ra3: cocTaB, MPMMeEHEHWE B KayecTBe TOMN/IUBA.

HegTb. CocTaB 1 nepepaboTka HedTh. MeperoHka HehTn. HedhTenpogyKThbl.

OkTaHOBOE 4yncno 6EH3NHOB U LLeTaAHOBOE YMCN0 AM3eNbHOIO TONUBA.

JemMoHcTpauun:

CopeHve meTaHa, 3TUNEHa, aleTuneHa.

OTHOLWEeHNEe MeTaHa, 3TU/IeHa W aleTu/ieHa K pacTBOPY NepmaHraHarta Kaaus.

MonyyeHne aTuNeHa peakuunen gernapoTalmnn ataHona, aLeTuneHa - rugponvnsom kapbuga
Kanbuus.

Konnekuunsa o6pasuoB He)TU M HEPTENPOAYKTOB.

Konnekums «KaMeHHbI yrofib U NpoayKumns KOKCOXMMUYECKOTO MPOM3BOACTBAY.

MonyyeHne 3TaHoNa GPOXEHMEM TNHOKO3bl W ruapatauueid 3tuneHa. mMapoKcunbHas
rpynna Kak (yHKUMOHanbHas. [1OHATME O nNpefenbHbIX OAHOATOMHbLIX CRMpTax.
XuMunyeckme CBOICTBa 3TaHoMa: B3aMMOAENCTBME C HaTpuem, 06pa3oBaHME MNPOCTbIX W
CNOXHbIX 3(DMPOB, OKWUCNEHWe B anbaerufj. NpuMeHeHWe 3TaHONa Ha OCHOBE CBOWCTB.
ANKOTONM3M, €ro MOCNeACTBMS U npeaynpexaeHne. MeTUNoBbIA COMPT W €ero
MCNONb30BaHWe B KAayeCTBE XMMWYECKOTrOo Cbipbf. TOKCMYHOCTb MeTaHONa W npaBuna
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2.3.2.
Anbperuvjbl.
Kap6oHOoBble KMUC/OThI

2.3.3.
CnoXxHble ahupbl.
Kupbl

2.3.4.
Yrnesojbl

TEXHMKMK 6e3onacHOCTM nNpu paboTe C HUM.

MnuepuH Kak npeacTaBUTENlb MHOroatOMHbIX CAMPTOB. KauyecTBEHHas peakuusa Ha
MHOroaTOMHble CNUPThI. MTpUMeHeHne ranLepuHa.

dusnyeckne n XMMuyeckue cBonCTea PeHona. BzammHoe BIMAHUE aTOMOB B MOJIeKy e
theHoNa: B3aMMO/eNCTBME C TMAPOKCUAOM HATPMA U a30THON KMCNOTOWM. MpuMeHeHne
theHONa Ha OCHOBE CBOIACTB.

K

MoHAaTMe 06 anbpernpax. AnbAerungHas rpynna Kak (yHKuuoHanbHas. dopmanbgerng u
ero CBOWCTBa: OKWCNEHWe B COOTBETCTBYHLYH  KWUCIOTY, BOCCTaHOB/JeHWe B
COOTBETCTBYHOWMA cnmpT. T[lonyyeHne anbAernpoB OKWC/IEHWEM COOTBETCTBYHOLLMX
cnupToB. 1lpnmMeHeHne opManbaernga Ha OCHOBe ero CBOMCTB.

MoHATME 0 KapbOHOBbLIX KucnoTax. Kapb6okcunbHas rpynna Kak (YHKUWOHanbHas.
Fomonornyecknii pag npefenbHbIX OLHOOCHOBHbIX KapboOHOBbIX KuCAOT. [lony4veHue
KapOOHOBbLIX KUCNOT OKWUC/eHWEeM anbAerngos. XUMUYECKMe CBONCTBA YKCYCHOM
KWCNOTbl: 06LiMe CBONCTBA C MWHEpPanbHbIMU KWCMOTAMW U peakuus aTepugukayunu.
MpuMeHeHWe YKCYCHOMW KWCNOTbl Ha OCHOBE CBOWCTB. BbICLIME >XUPHbIE KWUCAOTbl Ha
npumMmepe NanbMUTWHOBOI N CTEAPMHOBOIA.

lMony4yeHne CNOXHbIX 3hMpPoB peakuuein atepudmkaynmn. CnoxHole aupbl B Npupoae, ux
3HauyeHue. MpUMeHeHMe CNOXHbIX 3hMPOB Ha OCHOBE CBOICTB.

XXupbl Kak cnoxHble agupbl. Knaccudukaymsa )Xupos. XMMUYeCKNe CBONCTBA XXUPOB:
rMApPoONnN3 N FrMAPUPOBAHMNE XUAKUX XUPOB. TTpUMeHEHNE XXUPOB Ha OCHOBE CBOMCTB.
Mbina

Yrnesogbl, WX Knaccudukauma: moHocaxapuabl (rnwkosa, (pykTosa), Agucaxapupibl
(caxaposa) n nonucaxapugbl (Kpaxman v Lennono3sa).

noKo3a BELLECTBO C [ABOWCTBEHHON (QYHKLUMEN- anbaernaocnupt. XUMUYECcKUe
CBOWCTBA [/IIOKO3bl: OKWUC/EHWE B T[J/IOKOHOBYIO KWC/OTY, BOCCTaHOBJ/IEHWE B COpPOMT,
CnMpToBOE 6GpoXKeHWe. MONOYHOKMCNOE BpPOXeHWe TNKOo3bl. NpUMeHeHMe TIOKO3bl Ha
OCHOBE CBOWCTB.

3HauyeHMe YrneBOAOB B XMWBOW MNPUPOAe W >KWM3HM YenoBeka. [MoHATME O peakyusax
MOMMKOHAEHCAUUM W TUAPONM3a Ha MNpuMepe B3aMMOMpPeBpalleHWit: T[aKo3a --—- >
nonucaxapua.

JemoHcTpaynu:

OkucneHune cnupTa B anbferug.

KayecTBeHHas peakuus Ha MHOrOaTOMHbIE CMUPTHI.

Peakuus cepebpsHOro 3epkana anbAerngoB v raoKo3bl.
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Tema 2.4.
A3oTcogepxatlune
opraHuyeckue
COefINHeHnA.
Monnmepsl
2.4.1.
AMUHBI

2.4.2.

AMUHOKNCNOTbLI. Benku
Monnmepsl

MNToroBsoe 3aHATHE.

OKucneHve anbAerna n rnloKo3bl B KUCNOTY C NoMouLblo ruapokcuaa mean (I1).
KayecTBeHHas peakLus Ha Kpaxmarn.

MoHATME 06 aMuHax. AnugatuyeckuMe aMuHbl, UX Knaccumkauus M HOMeHKnaTypa
AHWNWH, KakK oOpraHM4yeckoe OCHOBaHMe. T[lonyyeHMe aHWNMHA U3  HUTPoGeH3ona.
MpuMeHeHWe aHUIMHA HA OCHOBE CBOWACTB.

AMWHOKMCNOTbI Kak aM(oTepHble AUGYHKUNOHANbHbIE OpraHUYyeckne COeAMHEHUS.
XUMunyeckne cBOCTBA aMUHOKMUCOT: B3aMMOAENCTBME CO LieloyaMu, KACNOTaMu U apyr
C Apyrom (peakuus nonv KoHgeHcauun). MenTuaHas cBA3b M noaunenTugbl. MpumeHeHne
aMWHOKMUCNOT Ha OCHOBE CBOWACTB.

MepBUYHas, BTOPUYHASA, TPETUYHAA CTPYKTYpPbl 6eNKOB. XMMUYECKMe CBOCTBA 6ENKOB:
ropeHue, geHatypayus, rMaponns, LBeTHble peakunu. Buonornyeckme GyHKLMM 6eNKOB.
Benkn v nonucaxapuabl Kak 6MononvMepsbl.

MnacTMaccbl. lMonyyeHWe MONMMEPOB peakLMeid MmonuMepusauum U MNONMKOHAEHCALWN.
TepmonnacTUYHble N TepMOpeakTUBHbIE NaacTMacchl. MpeacTaBuTeNnn nnactmacc.
BonokHa, nx knaccugmkaumns. MonyyeHme BONOKOH. OTAeNbHbIE NpeaCcTaBUTENN
XUMUYECKNX BONOKOH.

3awmTa MHAMBUAYaNbHbIX TBOPYECKUX MPOEKTOB.

MpakTnyeckasa pa6oTta Ne 9

Pacno3HaBaHue njacTMacc M BOJIOKOH

MpakTnyeckas pab6ota Ne 10

PelleHne skcnepuMeHTaNbHbIX 3afa4y Ha UAEHTU(HUKALMNIO OPraHNYeCcKUX CoOeAUHEHNIA.
JemoHcTpayuu:

PacTBopeHue n ocaxjeHune 6enKoB.

LlBeTHble peakuumn 6enKoB.

[opeHMe NTUYbEro nepa W WEPCTAHON HUTK.
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Pasgen 2.buonorus

BBepeHue.

YdyeHne o0 KNneTke.
Tema 1 Xummnyeckas
opraHusauunsa KneTku.
CTpoeHue 1 hyHKLMNNK
KNeToK.

Tema 2. O6MeH BeLLecTB
M NpeBpaLLeHne 3Heprum

CopepxaHue yyebHOro matepuana

OO6bekT u3yyeHus 6Guonorum - xueas npupoga. [TpU3HAKM >KUBbIX OpPraH1M3MoB.
MHoroo6pasve >KWBbIX OPraHW3MOB. YpOBHeBas OpraHu3auus >KMBOW MNpuUpoAbl K
agonouma.  MeTogbl NO3HAHWS XUBOW npupodbl. O6WMe 3aKOHOMEPHOCTWM 6uonorunu.
MpeameT n3yyeHus obobuwatowero Kypca «buonorusa», Uenm u 3agadn kKypca. M3ydeHue
OCHOBHbIX 32KOHOMEPHOCTEW BO3HUKHOBEHWA, Pa3BUTUA W CYLLECTBOBAHWUS XMW3HU Ha
3emne un coBpemeHHOli ee opraHusauuun. Ponb 6uonorun B POPMUMPOBAHUN COBPEMEHHOI
€CTeCTBEHHO-HAYUYHOW KapTUHbI Mupa MW B MNPaKTUYeCKOW [AeATeNbHOCTU ftofeil.
Cob6nofeHne npaBun MoBefeHUs B npupoge, 6epexxHoe OTHOLWEHUE K 6GMONOrMYecKUMm
06bekTaM (pacTeHMsAM U XXMBOTHBLIM U UX COOOLLECTBAM) U UX OXpaHa.

JdemMoHcTpaunun

brvonornyeckne cucTembl pPasHOro YpPOBHA: KJ/eTKa, OpraHv3Mm, nonynaums, 3KoOCUCTEMA,
6unoctepa. LlapcTBa XXMBOIN NpuUpoabl.

Cogep>kaHue yyebHOro martepuarna

KneTka — anemMeHTapHad >WBas CUCTeEMA W OCHOBHas CTPYKTYPHO-(YHKLMOHaNbHas
eAuHNLA BCEX XXMBbIX opraHu3MoB. KpaTkas UCTOpUS M3Y4YeHUA KNeTKU. XUMU4YecKas
opraHusauuns knetkn. OpraHMYeckmMe U HeopraHW4veckme BelecTBa KAETKM U XKUBbIX
opraHuM3MoB. benku, yrnesofbl, AUMNUAbI, HYKNEWHOBbIE KUCNOTbl U WX PONb B KJETKe.
CTpoeHue ¥ GyHKUMM KNeTKWU. TpoKapuoTuyeckne M aykapuoTumyeckue KneTku. Bupycel
KaK Hek/feTouyHas (opma >XU3HW M MX 3HaveHue. bopbba ¢ BUPYCHbIMK 3ab60/eBaHUAMMU
(C1114 v gp.) UnTtonnasma u knetoyHad membpaHa. OpraHoungbl kneTkn. O6meH Belec T8
M npeBpalieHne 3Heprum B KNeTke. Mnactnyecknii n aHepreTuyecknii obmeH. CTpoeHue u

GyHKUMM xpomocom. AMK — HocuTenb HacneAcTBeHHOW WHGopmauuun. Pennmkauyma
LO1IK. I'eH. eHeTuyeckunii Kog. buocmHTes benka.
JemoHcTpauynn

CTpoeHue un cTpyktypa 6enka. CtpoeHue monekyn AHK wu PHK. Pennukauyums OHK.
CXxeMbl 3HepretTmyeckoro obmeHa m 6mocuHTesa 6enka. CTpoeHWe KNETOK MPOKapXn wu
3yKapuoT, CTPOeHNe 1 MHOroobpasne K/IeTOK pacTeHU W XUBOTHbIX. CTpoeHMe BUpyca.
doTorpapumn cxem CTpoeHUss XpomocoM. Cxema CTPOeHUs reHa.

CopepxaHue yyebHoro matepuana

11nacTnyecKnii U aHepreTnyecknini obmeH. CTpoeHne u dyHKuMM xpomocom. AHK
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B KNeTKe.

Tema 3. KX U3HEHHbI
LMK KNETKMU.

OpraHusm.
Pa3smHOXeHuMe n
WHAMBUAYaTbHOE
pasBuTME OPraHnU3MoB.
Tema 1 PasMHOXeHNA
OpraHnM3MoB.

Tema 2.
MHanBnayansHoe
pasBMTUE OpraHusma.

Tema 3.
NHaneupayansHoe
pa3BuTMe YenoBeka.

HOCUTEeNb HacneACcTBEHHON WHGpopmauun. Pennnkauus OHK. TeH. TeHeTuuyeckuin Kog.
BruocuHTes benka.

CopepxaHue yyebHOro matepuana

KneTkn n nx pasHoobpasne B MHOTOK/JIETOYHOM oOpraHmsme. [AuddepeHUnMpoBKa KIeTOK.
KnetoyHas Teopus CTPOEHMA OpraHn3moB. MuTo3. LInToKknHes.

JdemMoHcTpaunm

CTpoeHue un cTpyktypa 6enka. CtpoeHue monekyn AHK un PHK. Pennukauma AHK.
CxeMbl 3sHepreTMyeckoro obmeHa u 6MocuMHTe3a Genka. CTpoeHWe KNETOK MPOKapuoT K
3yKapuoT, CTpOeHMEe U MHOroobpasue KAeTOK pacTeHUil U XMBOTHbIX. CTpoeHMe Bupyca.
doTorpadgum cxem CTpOeHUss Xpomocom. Cxema CTPOEHUSA reHa.

MpakTuyeckoe 3aHATUE 1

MpuroToBieHNe U ONMCaHWe MUKPOMpenapaToB KieTOK pacTeHuii. CpaBHeHUEe CTPOeHUS
KNeTOK pacTeHWUA M XMBOTHbLIX N0 FOTOBbLIM MUKpOMpenapaTam.

OpraHusm — efunHoe uenoe. MHoroo6pasue opraHu3sMoB. PasMHOXeHWe — BaxKHeillee
CBOICTBO XWBbIX OpraHM3moB. MonoBoe u 6ecnosioe pasmHoxeHue. Meino3. O6pa3oBaHue
NMOMOBbLIX KNETOK M ONNOAOTBOPEHME

JemoHcTpauynn

MHoroobpasne opraHusmos. O6MeH BelecTB W MNpPeBpalleHne 3JHeprum B KNETKe.
doTocuHTE3. [eneHne knetkn. Mwuto3. becnosoe pasmMHOXeHWe OpraHu3mMos.
O6pa3oBaHMe MOM0OBLIX KneToK. Meiio3. OnNnofoTBOpeHUe y pacTeHunin. MHanBuayanosHoe
pa3BuTMe opraHmMsmMa. Tunbl NOCTIMOPUOHANLHOTO Pa3BUTUA XXUBOTHbIX

CopepxaHue yye6HOro MmaTepuana

3Mb6pnoHanbHbIli  3Tan oHTOreHesa. OCHOBHble CTaguuM 3MOPMOHANLHOTO pasBUTUSA.
OpraHoreHes. [MocTam6puoHanbHoe passBuTve. CXOACTBO 3apofbllieid npefcTaBuTenel
pasHbIX rPynn MO3BOHOUYHbIX KakK CBUAETENbCTBO WX 3BOJIIOLMOHHOIO poacTBa. MpuUmnHbI
HapyLeHWii B pa3BUTUN OPraHM3MOB.
CogepxaHue y4yebHoro matepumana
MHanBnayanbHoe pa3suTue YenoBeka. PenpogyKTuMBHOeE 340poBbe. MocneacTBUs BAUSHUSA
ankorons, HWKOTUHA, HAPKOTUYECKUX BelecTB, 3arpsa3HeHUs cpefbl Ha pasBuTue
yenoBeka.
JemMoHcTpayum
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OCHOBbI TEHETUKU U
cenleKuunn.

Tema 1. OCHOBHble
yUyeHus o
HacneaCcTBEHHOCTU U
N3MEHYMNBOCTMU.
3aKoOHOMepHOCTU
HacnegCTBEHHOCTH.

Tema 2. OCHOBHI
ceneKkumnm pacTteHui,
XXUBOTHbIX U
MUKPOOPraHM3MoB.

Becnosoe pasMmHoXeHue opraHn3imos. O6pa3oBaHune NOMOBLIX KNETOK. ONMoA0TBOPEHNE Y
pacTeHuii. MHQMBUAYyanbHOe pa3BuTUe opraHuM3ma. Tunbl NOCTIMOPMOHANLHOIO pPasBUTMA
YXUBOTHbIX

MpakTnyeckoe 3aHATHE 2.

BbisiBneHMe ©  onucaHuMe MPU3HaAKOB CXOACTBa 3apOfbllleil YenoBeka W ApYyrux
MO3BOHOYHbIX KaK J0Ka3aTe/NlbCTBO WX 3BOMIKOLWUOHHOIO POACTBA.

CogpepxaHue yyebHOro matepuana

(eHeTMKa — HayKa 0 3aKOHOMEPHOCTAX HacnefCTBEHHOCTM U U3MEHYMBOCTU OpPraHM3mMosB.
[.MeHAenb — OCHOBOMONOXHWUK TreHeTUKU. [eHeTUYecKad TepMMUHOIOTUA U CUMBOJINKA.
3aKOHbl TeHeTUKW, ycTaHOBNeHHble [.MeHgenem. MoHOrnMbpngHoe wu aUrMbpugHoe
CKpeuiMBaHue XpomMoCOMHas Teopus HacnefCcTBEHHOCTU. B3aumogeicTBMe TeHOB.
eHeTuka nona. CuenneHHoe ¢ NOMIOM HacnefoBaHWe. 3HAYEHNE TeHETUKN ANS Cenekumn n
MeauLUHbI. HacnefcTBeHHble 60M€3HU YenoBeKa, WX MNPUUUHBI U MPOPUNAKTUKA.
3aKOHOMEpPHOCTN M3MEeHYMBOCTW. HacneacTBeHHas, WAM FeHOTUNUYecKas, N3MEHUYUBOCTD.
MoguthukaynoHHasa, WAW  HeHacneACcTBEHHAs, W3MeHYMBOCTb. [eHeTMka 4YenoBeka.
[eHeTMKa n MeguumHa. MartepuanbHble OCHOBbl HAacNeACTBEHHOCTUM W W3MEHYUBOCTU.
FeHeTWKa U 3BONIOLMOHHAA Teopus. eHeTUKa nonynayuii

JemMoHcTpaunmn

MoHornbpugHoe n gurnbépugHoe ckpeuimaHue. [lepekpecT XxpomocoM. CuenneHHoe
HacnegosaHue. MyTauun.

CopepxaHue yyebHOro matepuana

leHeTMKa — TeopeTuMyeckaa OCHOBa cenekuumn. OpoMallIHUBAHME DHKUBOTHBLIX W
BblpallMBaHWe KYNbTYPHbIX pacTeHWW — HayalbHble 3Tanbl CefeKuunu. YueHue
H.N.BaBunoBa 0 UeHTpax MHOroobpasvMsa ” MNPOUCXOXAEHUS KYNbTYPHbIX pPacTeHUiA.
OCHOBHble MeTOfbl Cenekuun: rubpuamsauns u WUCKYCCTBEHHbIM 0T6op. OCHOBHbIE
LOCTVKEHUS COBPEMEHHOI CeNeKuMU KynbTYpHbIX PacTEHWUA, AOMALIHUX >XUBOTHbLIX W
MWKPOOPraHn3MoB. BuOTexHONOruA, ee A[OCTUXEHUA W NepcrneKTUBbl  pasBUTUA.
3TnYecKMe acnekTbl HEKOTOPbIX AOCTUMXKEeHWWA B OuoTexHonorun. KaoHupoBaHue
XXUBOTHbLIX (Mpo6nembl

KNOHUPOBaHUS 4YenoBekKa).
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MpouncxoxaeHve n
pasBuTMeE XXU3HN Ha
3em/sie. 9BONMOLMOHHOE
y4yeHune

Tema 1. MNMpoucxoxageHue
N HayanbHble 3Tanbl
pasBuUTUE XXU3HWN Ha
3emne. Vctopusa
pa3BUTUA 3BOJIIOLUOHHBIX
naen.

Tema 2. Mukpoasontouuns
N MaKpO3BO/OLMA.

JemoHcTpauynn

LleHTpbl MHOroo6pasuss wu
YXWBOTHbIX.

Mmépuagnsauma. McKycCTBeHHbIN oTbop. HacneacTBeHHble 60n1e3HU 4yenoBeka. BnusHue
anKoronmimMa, HapKOMaHumn, KypeHus Ha HacneACcTBEHHOCTb.

MpakTunyeckoe 3aHAaATHE 3.

CocTaBfieHMe TMpPOCTEWWINX CXEM MOHOrMOPUAHOIO W AUTUOPUAHOTO CKpeLwuBaHusa.
PelleHne reHeTUYECKMX 3ajad.

MpakTuyeckoe 3aHATUE 4.

MPOUCXOXAEHNS  KYNbTYPHbIX PacTeHWdA ¥  AOMaLIHUX

AHannms (EeHOTUNUYECKOW W3MEHUYMBOCTU. BbisiBEHWE MyTareHoB B  OKpYXXatoll el
cpefe M KOCBEHHasi OLEHKa BO3MOXHOFO MX BAUSAHUA Ha OPraHW3M.
FMnoTesbl  MPOUCXOXAEHWUS  KM3HW.  M3yyeHWe  OCHOBHbIX  3aKOHOMEpPHOCTEN

BO3HWKHOBEHUSA, pPasBUTUA W CYLLECTBOBAHUA XM3HW Ha 3emje. YCNO0XHEeHUe XWBbIX
opraHu3moB B npouecce 3Bonwouun. MHoroobpasme >XWBOro Mupa Ha 3emie U
COBpPEMEHHas €ero opraHusauusa. WMcTtopus pasBUTUS 3BOMIOLMOHHbLIX WAel. 3HauyeHwue
pa6ot K.J[luHHesa, X.b.Jlamapka B pasBUTUM 3BOMIKOLWUOHHBLIX WAelW B 6uonoruum.
JBONOUMNOHHOE yyeHue U.[apBuHa. EcTecTBeHHbIli 0T60p. Ponb 3BOMOLNMOHHOIO YYeHuUs
B ()OPMUPOBAHNU COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHbI MuUpa.

JemMoHcTpaunmn

Kputepun Buga. CTpykTypa nonynsuum. ApanTuBHble OCOOGEHHOCTU OPraHM3mMoB, WX
OTHOCUTENbHbLIN XapaKTep.

CopepxXaHue yyebHoOro martepmana

CoxpaHeHne 6MONOTMYECKOr0o MHOroobpasms Kak OCHOBa YCTOWYMBOCTU 6Guochepbl K
MpPOrpeccMBHOro ee passuTuA. puUnHbI BbiMUpaHUA BUAOB. OCHOBHblE HanpasfeHus
3BOMIOLMOHHOIO nporpecca. buonormyeckuin nporpecc M 6MONOrMYECKUin  perpecc.
KoHuenuua Bupa, ero kputepuun. fonynauma — CTPYKTYypHasa eAnHMLA BUAA U 3BOJIIOLMNA.
OBvxyuine cunbl 3sofwuMn. CuHTETUYECKas Teopus 3BOAKOUUKU. MWUKPO3BOMHOLUA.
CoBpeMeHHbIe npescTaBaeHuns 0 BMAOO6pa3oBaHnm ((".C.YeTBepukos,
N.N. LW manbrayseH). MakpoaBonwuma. [lokasaTebCcTBa 3BOMOLNN.

JemoHcTpauumn

OBOJIIOUMOHHOE APEeBO PaCTUTENIbLHOTO0 MUpa. 3BOJIOLVNOHHOE APEBO XWBOTHOrO MMUPA.
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MpoucxoxaeHwne
yenoBeka.

Tema 1. AHTponoreHes.

Yenoseyeckue pachl.

OCHOBbI 3K0N0Irnn.

Tema 1. 9konorusa -
Hayka o0
B3aMMOOTHOLUEH UAX
OpraHu3mMoB Mexay
co60i 1 oKpyXXaroLwei
cpeaoi.

MpeaCcTaBUTENN PEAKUX U UCUYE3AKOWMNX BUAOB PaCTEHUIA U XKUBOTHBIX.
MpakKTnyeckoe 3aHsATHe 5.

OnucaHne ocobeil 0fHOr0 BMAA NO MOPJPONOTNYECKOMY KPUTEPULO. 2
MpakTunyeckoe 3aHAaATUe 6.
MpucnocobneHne opraHM3MOB K pasHbIM cpegam 06uTaHus (BOAHON, Ha3eMHO- ’

BO3AYLUHOI, MOYBEHHOW).
MpaKTuyeckoe 3aHATUE 7.
AHaNM3 N OLEHKa pas3/IMYHbIX TUMOTE3 MPOUCXOXKLEHMNA XU3HN. 2

CopepxXaHune yyebHoOro matepuana

asonwouns  npumatos. COBpPEMEHHble TWMNOTE3bl O MPOUCXOXAEHUWU  YeNoBeka.

JokasaTtenbctBa poAcTBa 4Yes0BeKa C MJIEKONMUTALWUMN XXUBOTHbIMUW. ITamnbl 3BOMOLUN 1

yenoseka. Uenoseyeckue pacbl. PogcTBO M e4MHCTBO MPOUCXOXAEHUA Ye0BeYeCKUX pac.

KpuTuka pacusma.

JemoHcTpauumn

YepTbl CXOACTBa W Pasnuuuna 4YesnioBeka M XWBOTHbIX. YepTbl CXOACTBa 4efoBeka W

npumMmaTtoB. [MpoucxoxaeHne yenoseka. Yenoseyeckue pacol

MpakTnyeckoe 3aHATUE 8.

AHann3 N oueHKa pasIMYHbIX TMNOTE3 O MPOUCXOXAEHUN Ye/I0BEKA. 1
10

Copep>aHue yuyebHOro matepumana

JKonornyeckne hakTopbl, X 3HaYEHUE B XKWU3HU OPraHM3MOB. DKOMNOTNYECKNE CUCTEMBI.

BugoBas M nNpocTpaHCTBEHHas CTPYKTypa 3kKocucTem. [luuieBble CBA3W, KPYroBOpOT

BELLECTB M MNpeBpalLeHNe 3HEpPrMM B 3KOCUCTEMax. MeXXBWAOBble B3aMMOOTHOLUEHWUS B 1

3KOCUCTEME: KOHKYpeHUuMs, cumbuos,  XWUWHWYECTBO, NapasuMTU3M. MpuymnHBI

YCTOAYMBOCTU M CMeHbl 3Kocuctem. Cykueccun. KVcKyccTBeHHble coobuiectBa —

arpo3kocucTeMbl U Yyp603IKOCUCTEMBI.

JemMoHcTpaunm

KpyrosopoT yrnepoga (asota u gp.) B 6uochepe. Cxema arposkocuctembl. Ocobo

OXpaHsemMble NpUpoAHblie TeppuTopun Poccnn. SKonornyeckne hakTopbl U UX BAUAHWE Ha

opraHuambl. MeXBUAOBbIe  OTHOLWIEHUA:  KOHKYpeHUuWusi, CUMOMO3, XULLHUYECTBO,

napasnTuam. $pycHOCTb pacTUTeNbHOW coobuwiecTBa. [luuleBble LEHW W CETU B

6uoLeHo3e.

Jkonornyeckne nupamuibl. Cxema 3KocucTeMbl. KpyroBopoT BeLLeCTB W MpeBpalleHne
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Tema 2. buocoepa -
rno6anbHas akocucTema.

Tema 3. buocgepa n
4enoBekK.

3HEpPrum B 3KOCUCTEME.
CopgepxaHue yyebHoro matepuana

YueHune B.N.BepHaackoro o 6uocgepe. Ponb XuBbiXx opraHm3aMoB B 6uoctepe. brnomacca.
KpyroBopoT BaKHellWNUX 6GUOreHHbIX 3/MeMEHTOB (Ha NpuMepe yrnepoja, asota u ap.) B
6unoctepe. W3meHeHnss B 6uocthepe. TlocneacTema  LeATeNlbHOCTU  4YenoBeka B
oKpyXatouiein cpege. BosgeiicTBMe NPOM3BOLCTBEHHON [AeATENILHOCTU Ha OKPYXatoLyio
cpeay B obnacTu cBoeil byayuleid npodeccun. FnobanbHble 3KONOrMYecKne npobnembl u
NyTW UX pelleHuns.

CopepxXaHue yyebHOro matepuana

3KoNorna Kak TeopeTMyeckasd OCHOBa pauLMOHaNbHOro NPUPOLOMNONb30BAHUA U OXPaHbl
npupofbl. Hoocgepa. MNpaBuna noBefeHWs NKOLel B OKpyXallein npupogHoOi cpege.
BepeXXHoe OTHOLWEHMe K OMONOrMYecKUM 06beKTam (pacTeHMAM U XXWUBOTHbIM U UX
coobuecTBaM) M MX OXpaHa. OKcKypcuum. MHoroo6pasve BuaoB. Ce30HHble (BECEHHME,
OCEHHUE)U3MEHEHMNA B Npupoe.

JeMoHcTpaunn

KpyrosopoT yrnepoga (asota u fgp.) B 6uocthepe. Cxema arpoakocmuctembl. Ocobo
oXpaHsemble NPUPOLHbIe TeppuTOpUM Poccun. JKonormyeckue hakTopbl U UX BAUSHUE Ha
opraHuambl. MexXBWUAOBble OTHOLWEHWUA:  KOHKYpPeHuus, CcumM6MO03, XMULHWUYeCTBO,
napasuTu3m. SpycHOCTb pacTUTeNbHOro coobuwecTsa. [uwesble Uenun U CeTU B
6noueHo3se.

3Konornyeckne nupammpibl. Cxema 3KocucTembl. KpyroBopoT BelecTB W MpesBpaleHue
3HEpPrun B 3KOCUCTEME.

MpakTnyeckne 3aHaATMA 9.

OnucaHne aHTPONOTEHHbIX U3MEHEHWI B eCTECTBEHHbIX NPUPOAHbLIX NaHAlWahTax CBOeW
MECTHOCTH.

MpakTnyeckoe 3aHATUe 10.

CpaBHWUTENbHOE OMUCaHWE OJHON M3 eCTECTBEHHbIX MPUPOLHLIX CUCTEM (Hampumep,
neca) U Kakon-HMbyab arpo3KocucTemMbl (Hanpumep, NWEHUYHOTO Mons).

MpakTnyeckoe 3aHATMe 11.

CocTaBfeHMe CXeM nepejayn BelwecTB WM 3HEPrun Mo LUensam nuTaHus B MPUPOLHON
3KOCUCTEME U B arpoLeHose.

MpakTnyeckoe 3aHATUE 12.

OnucaHue © nNpaKTU4YecKoe CcO3f4aHWe WCKYCCTBEHHOW 3KocucTembl (NPECHOBOAHbIA
akBapuym). PelleHMe 3KONOrMYECKUX 3afad.
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BbuoHuKa.

Tema 1 BuoHukKa Kak
OfHO W3 HanpasfieHWI
6mnonorum u
KnbepHeTuUKN. NTorosoe
3aHaTHe.

CopepyxaHue yuyebHOro matepuana
PaccmoTpeHune 6OGMOHMKONW 0cCOBeHHOCTEn MOPJPOMPM3NONOrMYECKON OpraHmn3aLnm XuBblix

OpraHn3MoB M WX WCNONMb30BaHUS ANA CO3[aHUS COBEPLUEHHbIX TEXHWYECKUX CUCTEM W
YCTPOCTB NO aHaNOMMK C XUBLIMU cucTeMaMu. MPUHLMALI U NPpUMEPbl UCMOb30BaHUA B
XO03ANCTBEHHOW fAeATeNbHOCTW fofed MOPHOPYHKLMUOHANbHBLIX 4YepT opraHu3ayunun
PacTEHWNIA N XXNBOTHBIX.

JemMoHcTpaunu
Mogenn cknag4aToi CTPYKTYpbl, NCMOAb3YEMOI B CTPOUTENLCTBE. TpybuaTbie CTPYKTYpbI

B XXWBOI NMpMpoae M TeXHWKe. A3pogMHAMMUECKMNE U TUAPOLMHAMMNYECKNE YCTPOCTBA B
XXUBOW NPMpoAe 1 TEXHUKE.

MpomexyTouHas aTtTectaumsa gopme gudpepeHLLMPOBaHHOI0O 3a4eTa

NTOro

1 - 03HaKOMUTENbHbIA (y3HaBaHWe paHee U3YUYeHHbIX 06bEKTOB, CBOWCTB);
2. - penpofyKTUBHbIA (BbIMOMHEHWE AeATENBLHOCTW MO 06pasyy, WHCTPYKLUU UK NOA PYKOBOACTBOM)
3. - NPOAYKTUBHbIWA (MNaHUPOBAHWE U CAMOCTOATENbHOE BbIMOMHEHNE AeATENbHOCTH, pPelleHne NPoGaeMHbIX 3ajau)
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3. YC/IOBUA PEATU3ALN MPOTPAMMbI YUYEBHOW
AVCUUNNVNHDBI

3.1. TpeboBaHuA K MWUHUMaIbHOMY MaTepunanbHO-TEXHUYECKOMY
obecneyeHuo

Peanuszaums nporpaMmmbl AUCUUNAUHLI TpebyeT Hanuumsg y4debHbIX KabWHETOB
«XUMUn» n «brnonornn».

O6opypnoBaHue y4yebHOro KabuHera:

- Mocaj0yYHble MecTa Nno Ko/nmyecTsy obyyaroLmxcs;

- paboyee MecTo npenogasaTens;

- [,OCKa KnaccHas

- KOMMMEKT Yy4yebHO-HarnsgHblXx nocobuin no pgucumniamHe «Xumusa» (CTeHAb,
CXeMbl, Tabnuubl, OMOPHble KOHCMEKTbl, Yy4yebHble MNocobus, CcrnpaBOYHbIE
maTtepuarsbl)

- Habop nocyfbl, 060pyf0BaHNA U PeaKTUBOB A1 LEMOHCTPAaLMOHHOIO
JKCMepuMeHTa U NpakTUyeckmnx pabor.

- KOMNNEKT y4yebHO-HArna4HbIX Nocobuii no gucuunimHe «buonorns» (CTeHAb,
CXeMbl, Tabnuubl, OMNOPHbIE KOHCMEKTbl, Yy4yebHble NOCO6MA, CMPaBOYHbIE
maTepuanbl, MOAENN, MYNISXKN U MUKponpenapaTbl 6UMONOrMYECKMX 06BbEKTOB)

TexHnueckue cpeacTea 06yUeHUS:

- KOMMNbIOTEP C NLEH3MOHHBIM MPOrpaMMHbIM 0becneyeHnem
- MYNbTUMEANAHBINA NPOEKTOP;

- 9KpaH

3.2. lH(hopMmaLnoHHOe obecneyeHne obyyeHUsA

MepeyeHb  peKOMeHAYeMbIX  y4yebHbIX  U3gaHuii, WHTepHeT-pecypcos,
[OMOJITHUTENBHON NUTepaTypbl

OcHOBHaga nuTepaTtypa no pasgeny «XumMusa»

1 OpraHuyeckas xumunsa: yyebHuk gna Cro/ N.W. panb6epr, H.J1.Ham- 8-e n3ga.-
M: WM3paTtenbctBo KOpanT, 2017-608c.- Cepus : MNMpodeccnoHanbHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

2. Ob6waa xumnsa. B 21. Tom 1 yuyebHuk gna Cro/ H.J1. vHka: nog pes. A.B.
Monkosa. A.B. babakoBa.- 20-e u3g., nepepab. v gon. - M: M3gaTenscTBo
FOpaiit. 2017.- 353c.: (4) c. uB .(hkn. BKA. - Cepus: npogeccmoHanbHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

3. O6bwasa xumusa. B 21. Tom 2: yuye6Huk ana CMoO/ H.J1. TnuHka: nog pes. A.B.
Monkoea. A.B. babakoBa.- 20-e n3g., nepepab. v gon. - M: 3gatenscTeo
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FOpawit. 2017.- 379c.: (4) c. uB .¢kn. BKN. - Cepus: NpodeccnoHanbHoe
obpasoBaHue. Pexxum goctyna: https://urait.ru

JononHnTtenbHaa nuTtepatypa

1.2N1eKTPOHHbIA HayYHO-MONYNAPHbLIA XYpPHaN «XUMUS U XUMUKU». Pexum
poctyna: http://chemistry-chemists.com/

2.Hay4HOo-nonynsapHbIi XypHan «XUMUS N OKNU3Hb». Pexum
poctyna:http://www.hij.ru/

3.0630pHbIA HAYYHO-MONYIAPHbIA XYpPHaN «YCnexu XUmMumn». Pexunm
flocTyna:http://www.uspkhim.ru/

4.)KypHan «Xumus. 1 ceHTa6ps» Pexxum goctyna: http://him.1september.ru
5.HayuHbIli XypHan «O6wasa xummsa». Pexxum goctyna:
http://genchein.ru/avtoram/

6.3afaun 1 ynpaxxHeHnsa no obuiein xmmun: yyeb.- npaktmuy. Mocobue ans CMo/
H./1. TnuHka: nofg pea. A.B. Monkosa. A.B. babakoBsa.- 14-e nsg.- M:
N3gaTenbctBo KOpalt. 2016.- 236¢.: Cepusi: npotheccnoHanbHoe obpasoBaHue.
Pexxum pgoctyna: http://urait.ru

7. MeTogunyeckue peKoMeHfaumy no npoBefeHN0 NpakTUYeckmx pabor
ANCUMNANHBI «ECTeCTBO3HaHMe» pasfen «XuMus» Ana cneymanbHOCTeN
TexXHuyeckoro npouns. Paspabotumk: H.V.BupkuHa, npenogasatens TTXKT-
¢unman PIYTIC. Tuxopeuk 2018r.

OcHOBHasi nuTepaTypa no pasgeny «buonorus»

I. Buonorua: ydye6HuUK n npaktukym gna CrO/B.H. Apbirud (v gp.); nog. peg.

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

JononHUTeNnbHbIE NCTOYHNKU

1 Buonorua gna npogeccuin n cneyuanbHOCTEN TEXHWYECKOTO WM eCTECTBEHHO-
Hay4yHoro npodwuneii: yyebHuk / B. M. KoHcTaHTUHOB, ®apgeeBa E. O. PesaHoB
A.l'. - M.: Akagemusa, 2015

2. TeHeTMKa 4enoBeKa C OCHOBOW MefeLMHCKOW reHeTMKU y4yeb. nocobue pans
Cro/ T.H. bopucosa, I'.N. Yysakos. -2-e n3g., ucnp. u nog. -M.: N30atenbCTBO
FOpaint. 2017.- 182c.: - Cepusa: TlpodeccmoHanbHoe o6pa3oBaHue. Pexum
poctyna: http://urait.ru (He BXO4MT B MepeyeHb)

3. XypHan «buonorus» bio. 1september.ru

4. XXypHan yuntensa éuonoruu, e-osnova.ru

5. TaseTbl nypHanbl no 6uonorun window.edu.rmcatalog/resourees/biologiy

6. MeTtoguyeckme  pekomeHfauum no paborte ¢ nMTepaTypoil NO AUCLMUMIIUHE
«EcTecTBO3HaHMe» (pasgen «buonorusa»). Paspabotumk: bBenesuyesa A.H.,
npenogasatens TTXXT- dpunnana PrYTIC. Tuxopeyk 2018r.
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http://www
http://him
http://genchein.ru/avtoram/
http://urait.ru
https://biblio-online.ru/book/59B0679F-Al
http://urait.ru

7. MeTofuuyeckne pekomMeHgauMnm Mo NOAroTOBKe K AuddepeHuMpoBaHHOMY
3a4eTy no gucuumnnmHe «EcTtecTBO3HaHue» (pasfen «buonorunsa»). PaspaboTuumk:
Benesuesa A.H., npenogasatens TTXT- dunnana PITYTIC. Tuxopeuk 2018r.

8. MeTogmueckne ykasaHuWa [0S BbINOIHEHUS MNPAKTUYECKUX 3aHATUIA MO
ancunnnnHe «EctecTBo3HaHue» (pasgen «buonorusa»). PaspaboTumk: benesuesa
A.H., Xecteposa H.A., npenogasatens TTXT- unnana PrYrC. Tuxopeuk

2018r.
9.EcTecTBO3Haene (pasgen «buonorusa»): yuye6.nocobue/ A.H.benesuesa; TTXT - ¢unnan

PryncC.-Tuxopeuk,2020.-52c.Pexxum goctyna: http://ttqt.ru

4. XAPAKTEPUCTUKA OCHOBHbIX BUAOB YUYEEHOW
OEATENBHOCTN OBYYAKOLWNXCH

471. XapaKTepucTMKa OCHOBHbIX BUAOB Y4YeGHOW AesiTeNbHOCTY
obyyatoLimxcs no pasgeny «XuMmus»

CopepxaHue obyveHnsa  XapaKTepucTUKa OCHOBHbIX BUAOB AeATE/IbHOCTU
obyvarowmxca(Ha ypoBHe y4ebHbIX AeACTBUN)
YMeHue faBaTb ONpefefieHne 1 oNepupoBaTh Ceayrowumm
XUMUYECKUMUN NOHATUAMU: BELLeCTBO, XUMUYECKUI 31EMEHT, aToM,
MOJfieKyna, OTHOCUTE/IbHble aTOMHAA U MONEKYNApHas Macchl, UOH,
annoTponusa, M30TOMbl, XMMUYECKAA CBA3b 3/1EKTPOOTpULLATENb-
HOCTb, BaJIeHTHOCTb, CTEMNEHb OKUC/IEHUSA, MOJIb, MONISAPHAsA Macca,
BaxHeliwne MOMIAPHbIA 06beM ra3oobpasHbiX BELLECTB, BELLECTBA MOMEKYNsp-
XUMUWUYECKNE MOHATUSA HOr0 M HEMONEKYNAPHOIO CTPOEHUSA, pacTBOPbI, 3NEKTPONUT U
HE3NEKTPONUT, 3NEKTPONUTUYECKAA AuUccoLMaLns, OKUCANTENb U
BOCCTAHOBUTE/Ib, OKMUC/IEHNE 1 BOCCTAHOBNEHUE, TEMOBON 3 eKT
peakuunm, CKOPOCTb XMMUYECKOW peakLnmn, KaTanms, XuMmn4yeckoe
paBHOBecue, YrnepoaHblii CKeNneT, PyHKLMOHaNbHAA rpynna,
N30Mepus, roMonorus.
dopmynmpoBaHue 3aKOHOB COXpPaHEHWUS Macchl BelecTB U
NMOCTOAHCTBA COCTaBa BeLlecTB.
YcTaHOBKa MPUYMHHO-CNEACTBEHHON CBA3M MeXAy CofepXaHuem
3TUX 3aKOHOB M HanMcaHWeM XUMMUYECKUX HDOPMYN U YPaBHEHUIA,
Y cTaHOBKa 3BOMIKOLUOHHON CYLWHOCTN MeHAEeNeeBCKON ©
COBPEMEHHON POPMYNMPOBOK Mepuoanyeckoro 3akoHa 4. W.
MeHgeneeBa. O6bACHEHME PU3NYECKOTO CMbICN1a CUMBOINKN
nepnuoanyecKoi
Tabnuubl XuMunyeckux anemeHTos 4. N. MeHgeneesa (HOMepoB
3feMeHTa, Nepuoga, rpynrbl) U yCTaHOBKA NPUUYUHHO-CNELCTBEH-
HOIi CBA3M MeXAy CTPOeHMEeM atoMa U 3aKOHOMEpPHOCTSAMMU
N3MEHEHUS CBOWCTB 3N1EMEHTOB U 06pa30BaHHbIX UMUK BELLECTB B
nepuogax u rpynnax.
XapakKTepucTmMKa 3N1eMEHTOB MasbiX 1 60/bLWIMX NEPUOJ0OB N0 KX
nonoxeHuto B MNepnoanyeckoin cucteme A. V. MeHgeneesa
OCHOBHbIe Teopuu YcTaHOBKa 3aBMCHMOCTM CBOMCTB XMMUYECKNX BELLECTB OT
XUMUU CTPOEHMA aTOMOB 06pasyloLnX UX XUMUYECKUX 3/IEMEHTOB.
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OCHOBHbI€ 3aKOHbI
XUMUN


http://ttqt.ru

Ba)kHelwne BellLecTBa
N maTepuansl

XNMUNYeCKUi A3blK 1"
cCMMBOINKA

XUMUnyeckmne peakumm

XNMUYECKNHI
3KCNEPUMEHT

XapaKTepucTKa BaXXHENLW X TUNMOB XUMNYECKMX CBA3ENA U
OTHOCUTENbLHOCTU 3TOW TUMONOTUN.

O6BbACHEHME 3aBMCMMOCTU CBONCTB BELLECTB OT MX COCTaBa u
CTPOEHUS KPUCTAN/IMYECKUX PELLUETOK.

PopMynMpoBKa OCHOBHbIX MOJIOXKEHWUI TEOPUU 3NEKTPOIUTUYECKON
auccoumnaunum n xapakTepucTuKa B CBeTe 3TO TeOpUM CBOWNCTB
OCHOBHbIX KNacCOB HEOPraHWYECKUX CoeauHeHuiA. PopmMynmpoBka
OCHOBHbIX MOJIOXEHUIA TEOPUN XUMUYECKOTO CTPOEHUA
OpraHMYecKUX CoeauMHeHWA N XapakKTepucTuka B CBeTe 3TOI Teopuu
CBOWCTB OCHOBHbIX K/1acCOB OpPraHNMYecknx coeguHeHU
XapakTepucTuKa cocTaBa, CTPOEHUSA, CBONCTB, NOMYYEHUS ©
npuMeHeHus BaxKHelwunx metannos (IA u Il A rpynn, antoMuHus,
)Kefnesa, a B eCTECTBEHHO-HAy4YHOM Npodunae n HeKoTopbix d-
371EMEHTOB)M UX COELUHEHWIA.

XapakTepucTuKa cocTaBa, CTPOEHUSA, CBOMNCTB, MOMyUYEHUS ©
npumMmeHeHns BaxHenwmnx Hemetannos (VI A, VIIA, VIA rpynn, a
TakXe asoTa u hoctopa, yrnepoga v KpeMHus, BogOpoaa) u ux
COEANHEHNIA.

XapaKTepucTuKa cocTaBa, CTPOEHUS, CBOWCTB, NOIyYEHUS ©
NPUMeHEHMNA BaXXHeNLWNX KNaccoB yrneBoAopoAoB (ankaHos,
LLMKNOaNnKaHOB, aflkeHOB, aNKMHOB, apeHOoB) U UX Hanbonee
3HaYMMbIX B HAPOAHOXO035AICTBEHHOM NnaHe NpeAcTaBUTENEN.
AHanornyHas xapakTepucTuka BaKHelWnX npeacTaButenei
OPYTUX KNaccoB OPraHMYyecKMX COefMHEHWU: MeTaHo1a U 3TaHoNa,
CNMIOXHbIX 3(PMpPOB, XXMPOB, MbIN, anbAernaos (popmanbaerngos u
aueTanbfernaa), KeTOHOB (aLeToHa), KapbOHOBbLIX KUCNOT
(YKCYCHOW KWUCNOTbI, A8 eCTeCTBEHHO-HAY4YHOro npogunas
npeacTaBuUTeNe 4pyrux KnaccoB KWUCIOT), MOHOCaxapuaos
(rnoKo3sbl), gucaxapupos (caxapo3sbl), nonucaxapuaos (Kpaxmana u
LLeNt0103bl), aHUIUHA, AMUHOKUCNOT, 6ENKOB, UCKYCCTBEHHbIX U
CUHTETUYECKNX BONIOKOH, Kay4yKOoB. njacTtMacc

Wcnonb3oBaHune B y4ebHOW U NpodeccuoHanbHOM AesTenlbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKMN.

Ha3BaHne M3y4YeHHbIX BELWECTB MO TPUBUANBHOW MK
MeX/AYHapoAHOW HOMEHKaType 1 OTpaXeHMe cocTaBa aTUX
COeAUHEHUI C MOMOLLbH XUMNYECKNX (HOPMYII.

OTpaxkeHne XMMUYECKUX NMPOLECCOB C MOMOLLbLI0 YpaBHEHWUI
XMMWYECKNX peakuunii

Ob6bACHEHME CYLLHOCTU XMMUYECKMUX npoleccoB. Knaccuukaumsa
XUMUYECKMX peakuuii no pasinyHbIM NPU3HAKaM: YMCAY U COCTaBy
NPOAYKTOB W peareHToB, TENN0BOMY 3(h(PEKTY, HaNpaBneHUto,
(hasze,HaIMUMIO KaTanmsaTopa, U3IMEHEHWUIO CTeNeHeln OKUCeHus
3/1eMEHTOB, 06pasytoL X BelecTBa.Y CTAHOBKA MPU3HAKOB 06LLero
M Pa3IMYHOTO B TUMONIOTUM peakumnini Ans HeoOpraHN4eckom u
OpraHMYecKom xmmuu.

Knaccutuymkaumsa BewwecTs U NPOLECCOB C TOUKN 3peHUS
OKWCNEHNA-BOCCTaHOBMeHMA. CocTaBneHne YpaBHEHUIA peakumnii ¢
NOMOLLLI0O MeTofa 3N1eKTPOHHOTOo 6anaHca.

O6bACHEHME 3aBUCMMOCTI CKOPOCTU XUMUYECKOW peakumn u
MOMIOXKEHNA XMMMUYECKOTO PABHOBECUSA OT pas/inuyHbIX (hakTopoB
BbIMo/fiHEHWE XUMUYECKOTO 3KCNEePUMeEHTa B MOTHOM COOTBETCTBUU
c NpaBunamu 6e3onacHocTu. HabnwpgeHue, pukcayma n onucaHme
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XumMmunyeckas
MHpopmaLmns

PacyeTbl no
XUMUNYECKUM
thopmynam

M ypaBHEHUAM

MpogunbHoe 1
npogeccuoHanbHO
3HauYMMOoe cofepxxaHue

pe3yNnbTaToB NPOBEAEHHOIO

3KCMepuMeHTa

MpoBefgeHNe CaMOCTOATE/IbHOIO NOMCKA XUMNYECKO MHGopMaLLUm
C NCNOMb30BAHMEM PA3NNUYHbIX MCTOYHMKOB (Hay4YHO-NONYNSAPHbIX
n3faHnii, KOMMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB HTepHeTA).
Ncnonb3oBaHMe KOMNbIOTEPHbIX TEXHONOTUA AN 06paboTKu U
nepefayn XMMUYECKON MH(pOPMaLMM 1 ee NpeacTaBNeHUs B
pasinyHbIX hopmax

YcTaHOBKa 3aBUCUMOCTM MeXAY KayeCTBEHHOI U KOMYECTBEHHON
CTOPOHaAMMN XMMUYECKMX 06BHEKTOB M MPOLECCOB. PelleHune
pacyeTHbIX 3aJay Mo XMMWUUYECKUM POopMynam M ypaBHe-

HUAM

O6bACHEHME XUMUYECKNX ABMEHUI, MPONCXOASAWNX B
npupogae,6biTy 1 Ha Npou3BoacTBe. OnpefeneHne BO3MOXHOCTEN
NPOTEKAHMA XUMUYECKUX MpPEBpaLLEHUNA B pa3NNYHbIX YCNOBUSAX.
CobnrogeHne NpaBua 3KOOTMYECKN TPAMOTHOIO NOBEAEHUS B
OKpy-

Xawouwei cpege. OUueHKa BAMAHUA XMMWYECKOTO 3arpsa3HeHuns
OKpY)Kalolein cpeabl Ha OpraHM3M 4YenoBeKa U APYTUe XUBble
opraHmsmbl.CobnogeHne npasun 6e30MacHOro obpalieHms ¢
rOpHOYMMN N TOKCUUYHBIMWU BelLeCTBaMM, NabopaTOPHbIM
060pyaoBaHNEM.

MoAroToBKa pacTBOPOB 3a4aHHON KOHLEHTpauumn B ObITY U Ha
NpPon3BOACTBE.

KpuTnyeckas oLeHKa AOCTOBEPHOCTM XUMMUYECKON
MH(opMaynmn,nocTynarwLein us pasHbiX MCTOYHNKOB

4.2 XapaKTepucTMKa 0CHOBHbIX BMAOB YUYeOHOW AesATe/IbHOCTY

CopepxaHune
0byuyeHns
BBegeHue

XuMnyeckas
opraHusauus
K/1eTKN
CTpoeHue u
MYHKLUN KNETKN

obyuvarouimxcsa no pasgeny «buonoruns»

XapaKTepucTnkKa 0CHOBHbIX BUAOB LeATe/IbHOCTU
obyyarowimxcsa (Ha ypoBHe YY4eOHOWN AeATeNbHOCTN)
O3HakKomieHMe C 6MONOrMYECKMMW CUCTEMAMU PasHoro
YPOBHS: KNEeTKOW, OpraHu3aMom, Monynsumnei, 3KOCUCTEMOWA,
6unoctepoii. OnpeaeneHne ponn 6MonoruM B POpMMUpPOBaHNN
COBPEMEHHOW eCTeCTBEHHO-Hay4YHOW KapTUHbl Mupa U
NnpakTU4ecKom [eAaTenbHOCTH nojen. Ob6yueHune
CO6MI0EHNI0 NpaBWN NOBeAEHWUA B nNpupoge, 6GepexxHoMy
OTHOLWEHUIO K Ouonornyeckmm obbekTam (pacTeHuam w

YXVMBOTHBIM U UX cO06LLeCTBAM) M UX OXpaHe.
YYEHWE O KJIETKE

YMeHVe npoBOAUTbL CpaBHEHUE XMUMWYECKOW opraHusauuu

XUBbIX N HEXWUBbIX 00beKTOB. [MonyyeHue npeacraBneHUs o

PONIN OPraHNYecKNX N HEOPraHUYeCKUX BELLECTB B KIETKE.

N3yyeHne CTpPOeHMS  KNETOK  3YKapuoT, CTPOEHUs U

MHOroobpasnsa KneTOK pacTeHWid M XXMBOTHbLIX C MOMOLLbIO
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O6MeH BeLLecTB ”
npespatieHune
3HEepPrun B KreTKe
YXKN3HEHHbIW UMK
KeTKU

MukKponpenapaToB. HabnwgeHne  KNeTOK  pacTeHWid W
XWBOTHbIX nog MUKPOCKOMOM Ha roTOBbIX
MUKponpenapatax, WuxX onucaHue. TlpurotosaeHne
onucaHne MUKponpenapaToB KAeTOK pacTeHUil. CpaBHeHue
CTPOEHMA KNETOK PacTeHUih M XXUBOTHbIX MO TrOTOBbIM
MUKpoOnpenaparam.

YMeHue CTpOUTb CXeMbl 3HEepreTuyeckoro obmeHa U
bnocuHTe3a  Genka. MonyyeHwne npeacTtaBneHns 0
NMPOCTPaHCTBEHHOW CTPYKType 6enka, monekyn AHK n PHK.
O3HaKoM/IeHe C K/IeTOYHON Teopuei CTPOEHUs OpraHn3MoB.
YMeHne camoCTOATe/lbHO WMCKaTb A0Ka3aTe/nbCTBa TOro, 4to
Knetka — 93/1eMeHTapHas XwuBas CuUCTeMa W OCHOBHas
CTPYKTYPHO-(hYHKLMOHaNbHAA eAMHNLA  BCEX  XWUBbIX
OpraHu3mos.

OPIrAHN3M. PASMHOXEHWVNE N NHOANBUNAOYAJTIbBHOE PASBUTUE

Pa3smMHOXeHUe
OpraHnu3smMoB

NHanBuagyanbHoe
passuTune
opraHusma

NHanBuayanbHoe
pasBUTUE
yesioBeka

3aKOHOMepHOCTI/I
M3IMEHUYNBOCTU

OPIrAHN3MOB

OBnafieHNe 3HAHMSMU O Pa3MHOXEHWM KaK 0 BaXKHelilem
CBOICTBE )>KMBbIX OPraHW3MOB. YMeHWe CamoCTOATeNbHO
HaxoAWTb  OTAMYMS  MMTO3a OT  Meio3a, onpegenss
3BO/IOLMOHHYI PO/b 3TUX BU/O0B AeNEeHNS KNeTKW.

O3HaKOMNeHWe C OCHOBHbIMW CTaAMsIMM OHTOreHe3a Ha
npumepe pPasBUTUS  MO3BOHOUYHbIX JKMBOTHbIX. YMeHMUe
XapaKTepu3oBaTb CTaguyM NOCT3IMOPUOHANLHOIO Pa3BUTUA Ha

npumepe  uenoBeka.  O3HAKOMIeHME C  MPUYMHAMY
HapyLleHWiA B pasBUTUM OpPraHM3MOB. Pas3BUTME YMeHUS
NpaBubHO opMUpoBaThH [0Ka3aTe/IbHYHO 6asy

3BOJIOLMOHHOIO Pa3BUTKSA XUBOTHOFO Mupa

BblsiBNeHMEe W OnucaHMe NPW3HAKOB CXOACTBA 3apofblLUel
yesioBeKa U APYrMx MO3BOHOYHbLIX KaK [A0Kas3aTenbCTBa WX
3BOJIOLMOHHOIO poacTBa. [lonyyeHue npeAcTaBNeHUS O
MnocneacTBUAX BUSHUA afIKOroNs, HUKOTUHA, HAPKOTUYECKMX
BELLEeCTB,  3arps3HeHus cpeabl Ha  pasBuUTKE "
PEnpoAyKTUBHOE 3[40POBbe YeNOBEKa.

OCHOBbI TEHETUKW N CENEKUNI

O3HaKOM/IeHWe C HacnefiCTBEHHOW W HeHacneACTBEHHON
M3MEHUYMBOCTbIO U ee GMOMOTMYECKOl pONblo B 3BOMOLUM
XUBOro Mupa. MonyyeHne NpeAcTaBNeHUs O CBSA3N TeHETUKY
M MeauuuHbl.  O3HAaKOMEHWE C  HacneAcTBeHHbIMU
60Me3HAMU 4YenoBeKa, WX MNPUUYUHAMU U NPOGUNAKTUKONA.
N3yuyeHne BAUSHMA aNKoronnamMa, HapkKOMaHWUW, KypeHus Ha
HacneACcTBEHHOCTb Ha BUAEOMaTepuane. AHanms
(eHOTMNNYECKO/ WM3MEHUYMBOCTU. BbisBNEHUME MyTareHoB B
OKpY>Xatolleil cpefie U KOCBEHHas OLleHKa BO3MOXHOIO WX
B/INSIHUSI HA OPraHu3M.
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OCHOBbI cenekyumn
pacTeHun,
XXUBOTHbIX U
MWUKPOOPraHM3MoB

Mony4yeHne npeacTaBNeHNS O TEHETUKE KaK O TEOPEeTUYECKOW
OCHOBe cenekuuu. Pa3Butve MeTanpeaMeTHbIX YMeEHWUWA B
npouecce HaxoXAeHUA Ha KapTe LEHTPOB MHoOroobpasus wu
MPOUCXOXAEHUA  KYNbTYPHbIX pacTeHWn ©n  JOMaLIHUX
XXWBOTHbIX, OTKPbITbIX H. V. BaBunoBbIiM. I3yyeHne MeTo40B
rmépuamnsaynm MW WUCKYCCTBEHHOro  oTbopa. YMeHue
pa3bupaTbCs B 3TUYECKUX acreKTaX HEeKOTOPbIX AOCTUXEHWN
B OMOTEXHONIOTNN: KMOHUPOBAHMU >XXMUBOTHbLIX M npobnemax
KNOHUpoOBaHUA 4enoBeka. O3HaKOM/IEHWE C OCHOBHbIMU
LOCTUXXEHNAMN COBPEMEHHOI cenekumu KYNbTYPHbIX
pacTeHUli, AOMALIHNX XXUBOTHbIX M MUKPOOPraHW3MOB.

MPONCXOXAEHVNE N PASBUTUE XXN3HW HA 3EMIJIE.

MponcxoxageHune u
Hayda/ibHble
3aTanbl pa3BuUTUA
XXU3HW Ha 3emne

NcTopus pa3Butus
3BOMIOLMOHHbIX
naen

MwuKpossontoyus
N MaKpo3BoHoLUA

3BONTIOUNMOHHOE YYEHWE

AHannM3 ” OUEeHKa pasIMyHbIX TUNOTE3 MNPOUCXOXKAEeHMUA
XWU3HKU. lMonydyeHne npefcTaBfieHUs 00 YCNOXHEHUU XKUBbIX
opraHusmMoB Ha 3emne B npouecce 3BOMOUNK. YMeHUe
3KCMepuUMeHTaNbHbIM nyTem BbISABNATH afanTuBHbIe
0COOEHHOCTW OpraHM3MoB, WX OTHOCUTE/NbHbIA XapakTep.
O3HakOM/IeHNe C HEKOTOpPbIMWU MpeAcTaBUTENAMU PefKux wu
ncyesalwWmMX BULOB PacTeHU W XMBOTHbIX. [lpoBefeHme
onucaHua ocobei ofHOro Buga nNo MOPMONOrMYECKOMY
KPUTEPUIO  NpW  BbINOSIHEHWWM  NabopaToOpHOA  paboThl.
BbigBneHne 4yepT NpMcnocob6/1eHHOCTN OpraHM3MOB K pasHbIM
cpepam obuTaHus (BOogHO, Ha3eMHO-BO3YLUHOM,
MOYBEHHOMN).

N3yueHune Hacneams yenoBeyvecTBa Ha NpMmepe 3HaKOMCTBA C
NCTOPME pPa3BUTUSA 3BOMOLMOHHLIX maein K. JInHHes, X. b.
Namapka Y. fapsuHa. OueHWBaHWE PoOAN 3BOSOLWUOHHOIO
yyeHUs B (DOPMUPOBAHUM  COBPEMEHHON  eCTEeCTBEHHO-
Hay4YHOW KapTUHbl Mupa. Pa3BuTUE CMNOCOOGHOCTU SACHO U
TOYHO M3naratb CBOW MbIC/IN, JNIOTUYECKM OOOCHOBbLIBATH
CBOKO TOYKY 3peHus, BOCMPUHMMATbL W aHanM3MpoBaTb
MHeHUNA cobecefHWKOB, NpU3HaBad MNpaBO APYroro 4enoBeka
Ha MHOe MHeHMe.

O3HaKoMeHMe C KOHUenuunen Buaa, ee Kputepmamu, nogbop
NpUMepoB TOro, 4YTO NONyNAUMA — CTPYKTYpHas efumHuua
BMAa n 3sonwounn. O3HAKOMNIEHUE C ABMXKYLWUMUCA CUIamu
3BoNIIOUMN U ee [OKasaTenbCTBaMW. YCBOEHWE TOro, 4To
OCHOBHbIMW  HanpasfieHUAMU 3BOJOLMOHHOIO Mporpecca
ABNAOTCA  OGMONOrMYEeCKUin nporpecc M BMONOTUYECKUiA
perpecc. YMeHue oOTCTaumBaTb MHEHME, O COXPaHEeHWUU
OMO0NOrMYecKoro MHOroobpasvs Kak OCHOBE YCTOMYMBOCTWU
onocgepbl M MNPOrpeccMBHOrO ee pasBUTUSA.  YMeHue
BbIABNATb NMPUUYUHbLI BbIMAPAHMUA BULOB.
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AHTponoreHes

YennoBeyeckune
pacbl

JKoorma — Hayka
0
B3aMMOOTHOLLEHUAX
OpraHn3MoB Mexnay
cob6oi
N OKpy>Xatouien
cpepon

Brocgepa —
rno6anbHas
3KocucTema

Bnocgepa un
yesioBek

MPONCXOXAEHVNE UENTOBEKA
AHann3 ” OueHKa pas3/InYyHbIX TUMNOTE3 O MPOUCXOXKAEHUN
yenoseka. Pa3BuTWe yMeHWsi CTPOUTb AOKa3aTefbHYyk 6a3y
Mo CpaBHUTE/IbHON XapakKTepuCTUKEe 4esoBeKa W MpuMaToB
JOKa3blBasi WX pPOACTBO. BbisBneHMe 3TanoB 3BoAOLUU
yesloBeKa.
YMeHue [oKa3blBaTb PaBEHCTBO YE€/IOBEYECKMX pac Ha
OCHOBaHWW WX poACTBA W eAUHCTBA MPOUCXOXAEHMS.
Pa3BMTMe TONEPAHTHOCTU, KPUTUKa pacMamMa BO BCEX E€ro
MPOSIBNIEHUSX.

OCHOBBbI 3KO/10IrMI

N3ydeHre 3KoMOrnyeckmx (pakTopoB M UX BAUAHUA Ha
opraHu3mbl. 3HaKOMCTBO C 3KO/OTMYECKUMU CUCTEMaMU, KX
BMAOBOM W MPOCTPAHCTBEHHOW  CTPYKTypamMu. YMeHue
O00BACHATb MNPUYUHBI YCTOWYMBOCTM U CMEHbl 3KOCUCTEM.
O3HakoM/leHVe C MeXBUAOBbIMM B3aMMOOTHOLUEHUAMU B
9KOCUCTEME: KOHKYpPeHuued, CUMOMO30M, XMULHUYECTBOM,
napasMTu3MoMm. YMeHue CTPOUTb APYCHOCTb PacTUTE/NIbHOTO
coobuiecTBa, NuLieBble Lenu nU cetu B OMOLEHO3e, a Takxke
3KONornyeckue nupamupsbl. 3HaHMe  OTANYUTENbHbIX
MPU3HAKOB WMCKYCCTBEHHbIX COOOLLECTB — arpo3KoCUCTEMb
n yp6oakocucTembl. OnnucaHne aHTPONOTreHHbIX U3MEHEHUI B
eCTECTBEHHbIX MPUPOAHbIX NaHAwagTax CBOEW MECTHOCTH.
CpaBHUTeNbHOE  OMWcaHWMe  OAHOM M3  eCTeCTBEHHbIX
NPUPOAHLIX cucTeM (Hanpumep, Jfeca) U KakKoM-HUBYAb
arpo3KocuUCTEMbI (Hanpumep, MWEHNYHOTO nons).
CocTaBneHne cxXem nepefayn BeLeCTB U 3HEPTMU MO Lensam
NUTaHWSA B NPUPOLHON 3KOCUCTEME U arpoLeHose.
OsHakoM/ieHMe ¢ ydyeHmem B. V. BepHagckoro o 6uocdepe
Kak 0 rno6anbHoi akocucteme. Hanmuume npeacTaBfieHUs o
CXeMe 3KOCUCTeMbl Ha npumepe OGMOCHepbl, KpyrosopoTte
BELECTB M MpeBpalleHnn 3Heprum B 6uochepe. YMmeHue
[0KasblBaTb pPOJib >XWUBbIX OpPraHnW3sMoB B 6Ouochepe Ha
KOHKPeTHbIX npumMepax.
HaxoxpgeHune CBA3N N3MEHEeHUSA B 6uochepe c
NOCNeACTBUAMU AeATEeNbHOCTU 4YefloBeEKa B OKpYyXatoLei
cpefe. YMeHue onpeaensaTb BO3[AeNCTBME NMPOU3BOACTBEHHON
[eATeNIbHOCTU Ha OKpyXallwy cpedy B o06nactu cBoeit
oyaywei npoeccun. O3HaKOMAeHUE C  r106anbHbIMK
39KOMOTrNYecknmm npobnemMamm n ymeHue OnNpefenaTb MyTu
Ux peweHuda. OnucaHne U NpakKTUYeCKoe cO3jaHue
MCKYCCTBEHHON 3KocucTeMbl (MPEecHOBOAHOIO akBapuyMma).
PelwleHune akonornyeckmx sagay. [1eMOHCTPUpPOBaHNE YMeEHUA
MOCTaAHOBKM uenein LeATeNlbHOCTH, nnaHMpoBaHus
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COOGCTBEHHOIN AeATEeNbHOCTM ANs AOCTUXKEHWUS NOCTaB/IEHHbIX
uene, npeaBUAEHUA  BO3MOXHbIX  pe3ynbTaToOB  3TUX
OEeWCTBUIA,  opraHu3auuM  CaMOKOHTPONIA U OLUEHKMU
MoslyyeHHbIX pe3ynbtatoB. OOydeHue COOGMIOLEHMIO NpaBuN
noeegeHns B  npupofde, 6GepeXHOMY  OTHOWEHUID K
6nonornyeckum o6bLeKTam (pacTeHUSAM, XUBOTHbIM U UX
coob6lLLecTBam) 1 UX OXpaHe.

BEVMNOHUNKA
BuoHnka Kak ogHO  O3HaKoM/eHue C npumepamu MCMNO/b30BaHMA B
N3 HarnpaB/eHWA X0351ICTBEHHOW NEeATENbHOCTH nogen mMop®do
éuonorun wn (PYHKUMOHANbHbIX YepT OpraHM3aunu pacTeHWii U XUBOTHbIX
KNbGepHeTUKMN NpU CO3[4aHWN  COBEPLUEHHbIX TEXHUYECKUX CUCTEM U

YCTPOWCTB MO aHaforMm ¢ XXUBbIMU CUCTEMAMK. 3HAKOMCTBO
C Tpy6uaTbIMU CTPYKTYypaMu B XWBO Npupoae U TeXHUKe,
a’3poMHaMNYECKNMM " rMAPOANHAMUYECKNMY
yCTpO/iCTBAaMW B XXWBO MNpupofde W TeXHWKE. YMeHue
CTPOWUTbL MOAENU CKNaA4yaToil CTPYKTYpbl, WCMONb3yEMble B

CTPOUTENBLCTBE.
Pe3ynbTaTbl 00y4eHUsA dopMbl U METOAbI KOHTPONSA
(0CBOEHHbIE YMEHUSA, YCBOEHHbIE 3HAHUA) N OLEHKN pe3y/bTaToB
obyueHUns
YMeHuA:

00bACHATL poNib  b6uonorun B (OPMUPOBAHMYU
Hay4YHOro MWPOBO33PEHUSA; BKNag OMONOrMYecKmx
TEeopuii B (hopmupoBaHue COBPEMEHHO
eCTEeCTBEHHO-HAY4YHOW KapTUHbI MUpa; eLWHCTBO
XUBOM W HEXMBOW nNpPUPoLbl, POACTBO >KUBbIX
OpraHnu3moB; OTpuLaTenbHOE B/IUSAHWE aNKorong,
HUKOTUHA, HAPKOTUYECKUNX BELLECTB Ha
3MOpUOHaNbHOE U MNOCTIMOPMOHANbHOE pa3BUTUE
YenoBeKa; BNSAHME 3KONOrMYECKMX (aKTopoB Ha
XWBble OpraHuM3Mbl, B/WAHME MYTareHoB Ha
pacTeHUs, XWBOTHbIX W YefoBeKa; B3avMOCBA3U U
B3aMMOJENCTBME OPraHM3MOB U  OKpYyXatowei
cpefdbl;  NPUYUHBI U (AKTOPbl  3BONOLMMK,
M3MEHSAEMOCTb BWAOB; HapylWweHWs B PasBUTUU
OpraHu3moB, MyTauum W  UX  3HAYeHWe B
BO3HWKHOBEHUW HAcNeACTBEHHbIX 3ab0neBaHWUi;
YCTOMUYMBOCTb, pPasBUTUE U CMeHbl 3KOCUCTEM;
Heo6Xo4NUMOCTb COXpaHeHNs MHOroobpasuns BUAO0B
pewartb 3fieMeHTapHble 6MON0Ornyeckme 3afayn; nuUcbMeHHas paboTa (pelleHune
COCTaBNATbL 3/IEMEHTapPHbIE CXeMbl CKpeLWMBaHUA U 3agad)

CXeMbl MepeHoca BELECTB W nepefayn aHeprunm B  AnddepeHUMpPOBaHHbINA 3a4éT

camoCToATe/IbHble PaboThl
YCTHbII onpoc

foMallHAa paboTa
CaMOCTOATEe/IbHble paboThl
TeCcTUpoBaHue

AN depeHLMPOBaHHbIA 3a4éT
KOHTpONbHaa paboTa
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aKocucTemax (uenn nuTaHus); ONnucbIBaTb
0COO6EHHOCTM  BUAOB MO MOPMOSIOrMYECKOMY
KpuTeputo

BbIABNATbL MPUCNOCO6MEHNA OpraHU3mMoB K cpepe
06UTaHMA, WCTOYHUKW W Hanuyme MyTareHoB B
oKpyxatuwein cpege (KOCBEHHO), aHTPOMOreHHbIe
M3MEHEHWNS B 3KOCMCTEMAX CBOE MECTHOCTU
CpaBHMBaTb GMONOrMYECKME OOBEKTbI: XUMUYECKWNIA
COCTaB TeN D>KMBOW M HEXMBOWN  MPUPOAHI,
3apojbllueii  4enoBeka W APYTUX  XXUBOTHbIX,
NPUPOAHbIE 3KOCUCTEMbI M arpO3KOCUCTEMbI CBOEN
MECTHOCTH; npoweccol (ecTeCTBEHHbI 7
MCKYCCTBEHHbIN 0T6Op, nonoBoe wu 6Gecnonoe
pasMHOXeHWe) 1 aenaTb BbIBOAbI U 00606LIEHMA HA
OCHOBE CpaBHEHUA W aHaNun3a,
aHann3npoBaTb M OLUEHMBaTb Pa3/IMUYHbIE TUNOTE3bI
O CYWHOCTU, MPOUCXOXAEHUN XMU3HU N 4YeNoBeKa,
rnobanbHble 3KOMOTMYecKne npobnembl ©n  UX
peLleHuns, nocneacTeus COBCTBEHHOM
AeATeNbHOCTM B OKpYXKawllen cpege
HaxoAuTb MHopMaLnio 0 6MONOTNYECKUX
00beKTax B pas/iIMyHbIX NCTOYHUKAX (YUYebHMKaX,
CnpaBOYHMKaX, HAYYHO-NOMYNSAPHbIX U3AAHUAX,
KOMMNbIOTEPHbIX 6a3ax, pecypcax cetn MHTepHeT) u
KPUTUYECKN ee OLEHMNBATb;
n3y4yaTb U3MEHEHUA B 3KOCMUCTEMaXxX Ha
6NONOrNYECcKNX Modensix

3HaHNA:
OCHOBHbIe MOMOXEHUS GUONOrMYECKUX Teopuin wu
3aKOHOMEPHOCTEIA: KNeTo4YHOW Teopuu,
3BOJIIOLNOHHOTO yyeHus, yyeHus
B..BepHagckoro 0 bnocpepe, 3aKOHbI
.MeHgensi, 3aKOHOMEPHOCTEW W3MEHYMBOCTU MU
Hac/eJCTBEHHOCTH;
CTpoeHne M (YHKUMOHMPOBaAHME 6GMONOrMNYECKNX
00bEKTOB: KNETKW, TEHOB U XPOMOCOM, CTPYKTYpbI
BMAA N 3KOCUCTEM;

CYLLHOCTb 6MON0rNYecKnx MPOL,ECCOB:
Pa3MHOXEHUS, ONNoL0TBOPEHNUS, AencTBus
MCKYCCTBEHHOTO UM eCTeCTBEHHOro  oT6opa,
(hopmMmpoBaHue MPMCNoco61eHHOCTH,

NPOUCXOX/AEHNE BWUAOB, KPYroBOPOT BELWECTB U
npeBpalleHne 3HepruM B KNETKe, OpraHusme, B
akocuctemax n buocdepe;
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KOHTponbHaa paboTa

[MpakTuyeckune 3aHATUA
AN pepeHUMPOBaHHbIN 3a4ET
KOHTpO/NbHas pabota

YCTHbI/ onpoc

TecTupoBaHue

A epeHLMPOBaHHbIN 3a4éT
KOHTpOnbHas paboTa

YCTHbIA onpoc

fOMalLHAS paboTa
CaMOCTOATENIbHbIE PaboThl
AvhepeHUNPOBaHHbIN 3a4éT

CcamMoCToATe NIbHbIE PaboThl
AN depeHUMPOBaHHbIN 3a4éT
KOHTpONbHasa paboTa

AoMmallHAa paboTa
KOHTpO/ibHaa paboTta

CcamoCToATe/NIbHblE PaboThbl
YCTHbII onpoc

AN pepeHLMPOBaHHbIN 3a4éT
KOHTpONbHasa paboTa

pasbop cuTyaumii
KOHTpPO/ibHaa paboTta

AOMalLHAS paboTa
CcamoCToATEe/IbHble paboThl
TecTupoBaHue

AN hepeHUMPOBaHHbIN 3a4éT
KOHTpO/bHad paboTa



BKNaf Bblgatlowmxcs (B TOM 4YMcCne OTEYECTBEHHbIX) CaMOCTOATE/IbHblE PaboTbl
YUEHbIX B pa3BMTNE BUONOTMYECKON HayKu; KOHTpO/NbHaA paboTa
OMOIOrMYECKY0 TEPMUHONOTMNIO U CUMBOINKY paboTa Mo KapTouKam

A depeHLMPOBaHHbIN 3a4éT

5. TEMATUKA NHANBUAYAJIbHBIX TIPOEKTOB
5.1 TEMATUKA NMHANBUAYAJIbHBIX TIPOEKTOB PA3AENA «XNMWA»

| .ONeKTPONINTbLI N HEINEKTPONUTLI. DNEKTPONUTLI HA XKENe3HOLOPOXKHOM
TpaHcnopTe.

2.MeTannbl 1 UX cnnasbl.

3. AntomuHnin - metann XXI Beka.

4.MeTannbl B XU3HW 4Yesl0BEKA.

5. icTopus OTKPbITUA HEKOTOPbLIX MeTanfos (Ha npumepe 1-2x).
6.7Kene3o n okpyxxarouaa cpeaa.

7.2Kene3o v 340p0BbE YenoBeKa.

8.9neTponus.

9.9neKTpoNINTNYECKNE MeTObl 3aluUTbl METaN/I0B OT KOPPO3MN.
10.3HayeHne MeTannoB B XWU3HU YenoBekKa.

Il . XumMmunyeckaa n aneKTpoxmmMmmnyeckas Kopposmsa metannos. Kopposusa Ha
XKene3Ho4OPOXXHOM TpaHcnopTe.

12.HMKoTUH. KokanH. HapKOTUKMW.

13.4yryH un ero ceapka.

5. UyryH u ctans.

14.CBapo4HOe NPOM3BOACTBO M PONb XUMUN YTIeBOLOPOAOB B Hel
15.Boga B npupoge.

16.Ponb pasnnMyHbIX BewecTB B MUTAHUN YeNoBeKa.

17.Bnpgbl KOppo3nn U METOAbI ee YCTpaHeHus.

18.VcTopuna OTKPLITUA U 3HAYEHMNE LLLE/TOYHbIX MEeTas/oB.
19.Moprpynna TuTaHa.

20.Bblna 6bl XN3Hb Ha 3eM/ie 6e3 CyLl,eCcTBOBaHMUSA Xefesa.
21.Benunknin yyeHblii M.B.JTOMOHOCOB.

22.Bknag O.N.MeHpeneeBa B pa3BuUTHe HayKu.

23.3HaKN Ha NULLEBbLIX YNaKOBKax.

24. Bopa- youBnawLwas n yagusntenbHas.

25.BnngaHue xXenesHo4OPOXKHOT0 TpaHCNopTa Ha OKPY>XKalLyk cpeay.
26.ButamunHbl B XXU3HUM YeNoBeKa.

27.XNMUNYECKOE OpYXMe.

28.X1MUs B pelleHnmn cbipbeBoil npobnembl Poccun.
29.YepHOObINb. JTO He JOMKHO MOBTOPUTLCA!

30.Ponb MeTannoB B pa3BUTUM XKENE3HOAOPOXHOI0 TpaHcnopTa.
2.PTYyTb N ee coeAUHEHUS.

31 .CBoWicTBa aNtOMUHNS U €ro CniaBoB.
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32.CBoiiCcTBa U CTPYKTYypa BOAbI.

33.Taxenble MeTannbl.

34.KohenH v ero BNMAHME Ha 340POBbE NIOAEN.

35.Xumuna n nuuesble 406aBKU

36.XumMuna B MefnunHe

37.X1UMNA Hawen nuLm.

38./ckyccTBeHHaa nuwa: 3a U NpoTuB

39.XnMua Ha KyxHe

40.4Y10 Takoe NMO?

41.lomallHAA anTeyka

42.TexXHVKa BblBEEHNA pa3/INYHbIX NATEH

43.Bknag M.B.J/TomOoHOCOBa B pa3BuTME XUMUN KaK HayKn
44.XnopupoBaHune BOAbl: NPOrHO3bl U (haKThbl

45.CuHTEeTNYEeCKME MOtOLLME CpeacTBa U UX CBOWCTBA
46.[lparoueHHble MeTanbl

47.MeTannbl 1 cnnasbl, UX CBONCTBA U NPUMEHEHWE B PAANO3NEKTPOHHOM
annaparype

48.[0paroueHHble MeTannbl B TEXHUKeE

49.MeTannbl- 3N1eMeHTbl XXU3HU

50.MoBapeHHas coMb - KPUCTanbl XU3HU UK 6enas cMepTb?

51 MeTannbl - NPOBOAHUKN 3NEKTPUYECKOT0 TOKa

52.CepebpsaHO- LNMHKOBbIEe UCTOYHUKU TOKa

53.TMpoBOAHNKK 1 MONYNPOBOAHUKN

54.CoBpeMeHHble U30N1ALNOHHbIE MaTepuanbl

55.UennothaH n mogndurkaummn uennohaHoBON NNEHKMN.
56.XMMMYECKNE 3N1EeMEHTbI B OpraH1u3mMe 4yesnioBeka

57.BnuaHne KOMNbIOTEPOB U MOOWUMbHbLIX TENEPOHOB HA OpraHnU3M MoAPOCTKa
58.Kn3Hb 1 geatenbHocTb CBaHTe AppeHnyca

59. Micnonb3oBaHne pagnMoakKTUBHbBIX U30TOMOB B TEXHUYECKUX LENax
60.XnMuna MeTannoB B MOeil NpohecCUOHaNnbHON AeATENbHOCTH

61. XvMna HemeTannoB B MOeil NPohecCCUOHaNbHOWN AeATENbHOCTH
62.9TaHoN: Benuyailwee 6naro u cTpawHoe 310

63.MprMeHeHne CyCrneH3nin N aMynbCUiAi B CTPOUTENIbCTBE
64./cTopuna runca

65.Bofa Kak peareHT u Kak cpefa ANna XMMUYECKOro npotecca
66.MHOroNnMKnii KapboHaTt Kanbuma: B NpUpoLe, B NPOMbILLIEHHOCTU. B 6bITY
67.AnnoTponna mMeTannos

68.11pon3BOACTBO CTeKNa U KEPAMUKHN

69.CTanbHble penbChbl XXenes3HbliX gopor

70.®opmManbaern Kak 0CHoBa NofyyYeHUs BELECTB U MaTepuanoB Ans Moel
npoeccuoHanbHOM AesATeNIbHOCTY

7[.CpeactBa rurveHbl. Mbino: npowunoe, HacToslee, byayuiee
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52 TEMATUNKA NMHANBUAYANbHbLIX TPOEKTOB PA3LENA
«BONOTIrnNdA»

HacnefcteeHHas uHgpopmaynsa n nepegada ee m3 nokoseHUs B NOKOJIEHUE.
[JpamaTtmyeckue cTpaHuULbl B UCTOPUN Pa3BUTUA TEHETUKMN.

Ycnexnm COBPEMEHHOW FeHeTUKW B MeULMHE N 30paBOOXPaHEHUN.

NcTopusa pasBuTtus 3BonOLMOHHbLIX naein go Y.AapBuHa.

«Cuctema npupofgbl» K.JINHHeA 1 ee 3Ha4YeHWe Ans pa3BuTusa 6uonoruu.
CoBpeMeHHble  MpeAcTaB/ieHUss O  MexaHuM3Max M 3aKOHOMEpPHOCTAX

3BO/IOLMN.

7.
8.

BnnsHne okpyxxarwwei cpefbl 1 ee 3arpsi3HeHUs Ha pa3BUTME OpraHUM3MOB.
BaunsHne KypeHus, ynoTpebneHns ankorons M HapKOTUKOB POAMTENsSMU Ha

IMBPUOHANbHOE pa3BuTUe pebeHka.

9. CofHue KaK UCTOYHUK 3Hepruu.

10. Kak 3apoxkganacb afektpupukauma Poccum.

11. BWUOMHAMKATOP YUCTOWM BOAbI.

12.  OCHOBHble HanpaBAeHWS MO YCOBEPLLUEHCTBOBAHUIO ABUraTeNe.
13. OKONOrMyecku 4mcToe TOMIMBO.

14. XnMun4yeckuin coctaB TOMIMBA.

15. JloCTOMHCTBA Ka)4oro Buaa Tonamea.

16. HepocTaTKu KaXpaoro smia TonavBa.

17. TlepcnekTuBbI UCNOMb30BaHNA KaXAoro suaa TonamBa.

18. PaspaboTka Mep 3awWuTbl OT BAUAHUSA ABTOTPAHCMOPTA HA OKPYXAKLLYHo
cpegy.

19. Bwufbl 3arpsasHeHunii aTmocgepbl.

20. AHTpPONOreHHble 3arpA3HeHns aTMocqepbl.

21. TlpupofHble 3arpA3HeHns aTtmocgepsbl.

22. Hopwmbl cofep)aHUa BpeAHbIX BELLECTB.

23. TlpegenbHo gonyctumble KoHueHTpauun (MAK).

24. TlpefenbHo gonycTtumble Bblbpockl (MAB).

25. BbisiBNeHWe UCTOYHMKOB 3arpsi3HeHMs BO3[YLLIHOro 6acceiHa.
26. Pa3paboTKa yCTPOMCTB NOBbILWAKLWMNX IKOTOTMYHOCTb paboTbl TpaHCcNopTa.
27. Kartanutumyeckune QunbTpsl.

28. HenTpanusatopbl 0TpaboTaBLUMX ra3os.

29. 3HAKOMCTBO C anbTepHATUBHbLIMUW CPeACTBAMU MEPEABMIKEHUS.
30. KOHTpO/Mb UM 3KONOTMYeCKUIA MOHUTOPUHT aBTOTPaHCMOpTa.
31. JKOJIOrMYECKUIA MOHUTOPUHT,

32. Cwuctema rocygapCTBeHHOro KOHTPO/A 3a aBTOTPaHCMOPTOM.
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33. TlpumeHeHMe MEeTOAMK MO KOHTPO/KO 3a aBTOTPaHCMOPTOM.
34. YyeT TPaHCMOPTHbLIX CPEACTB.
35. TporHo3mMpoBaHMe U3MEHEHWNIN COCTOSAHMSA NPUPOLHOW Cpefbl.
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