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1. HACHOPT PABOUYEN YUYEBHOM IMIPOI'PAMMBbBI
NUCHUILINHBI XUMUSI

1.1. O0J1acTh NPUMEHEHUs IPOTrPaAMMbI
PabGouass ~ yueOmass  mporpamma  aucuuiuimHbl  «EcTtecTBo3HaHUE»
npeaHa3HayeHa s M3Y4YCHHs XMMHUUA W OWOJIOTMM B OPraHM3AIMSIX CPEIHETO
npo(ecCHOHaTbHOTO  00pa30BaHUsl TEXHUYECKOrOo Mpopuis, pealnu3yromux
o0pa3oBaTeIbHYI0 MpPOrpamMMy cpeaHero oOmero oOpa3oBaHus B Ipejenax
ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHus, IPU MOATOTOBKE
CTEIMATNCTOB CPEIHETrO 3BEHA.

PabGouas yueOHass mnporpaMma JAMCUUIUIMHBI MOET OBITh HCIOJIb30BaHA
IpYrUMU 00pa3oBaTEIbHBIMU OPraHU3AlMAMU, PEATH3YIOMIMMHU 00pa30BaTEIbHYIO
OporpaMMy CpeHero oO1ero 0opa3oBaHus

1.2. MecTro IMCUMIUIMHBI B CTPYKType NpPOrpamMMbl NOATOTOBKH
CIELHATMCTOB CPEAHEr0 3BeHA:

Hucrmmuimaa  «EcTecTBO3HaHME» OTHOCHUTCA K 00IIe00pa3oBaTelIbHOMY

y4eOHOMY LMKy TPOrPaMMbI ITOATOTOBKH CIICIIMATUCTOB CPETHErO 3BEHA.

1.3. Hean um 3aga4yu JUCHUIUVIMHBI — Tpe0OBaHUSL K pe3yJbTaTam
OCBOEHMS TUCIHUTILIHHBI:
OcBoenue cogepkanusi  y4eOHOW  muciuiuimHbl — «EcTecTBO3HaHUE)
oOecreynBaeT JOCTUKEHUE CTYIEHTaAMU CIEIYIOUINX pe3)ibmanos.
JUYHOCMHDBIX
- c(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH MO0 OTHOLIEHUIO K XUMHUYECKOU
uHGbOpPMAIIIH, TTIOTYyYaeMOM U3 Pa3HbIX UCTOYHHUKOB,;
- c(popMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIIEHUIO K OUOJIOTMYECKOM
UH(GOPMAIIHIH, TTIOTYYaEMOUN 13 Pa3HBIX UCTOYHUKOB K TJI00AIbHBIM
AKOJIOTHYECKUM MTpo0IeMaM U MyTIM HX PEIICHHUS;
— YYyBCTBO TOPJOCTH U YBAXEHUS K UCTOPUH U JOCTHKEHUSIM OTCYECTBEHHOMU
XUMHUYECKOM HAyKH; XUMUYECKH TPaMOTHOE TIOBeIeHHWE B TpodeccrHoHaIbHOM
JESTENBbHOCTH W B OBITYy TpH OOpalleHuu C XUMHYECKUMHU BEIIeCTBAMH,
MaTepHallaMH | MPOIeCCaMUu;
—TOTOBHOCTH K MPOJIOKEHUIO 00pa30BaHUS U MOBBIIICHHS KBaTU(PUKAIINN B U3-
OpaHHOM MPOo(hECCHOHATHPHOM NEITEIHPHOCTH U 0OBEKTUBHOE OCO3HAHHUE POJTU XH-
MUYECKUX KOMIETEHITUHN B ATOM;
—YMEHHUE UCIIOJIb30BaTh JOCTHKEHUSI COBPEMEHHOW XUMUYECKON HAYKH U XUMHYE-
CKUX TEXHOJIOTHH JJIs MOBBIICHUS] COOCTBEHHOTO MHTEJUIEKTYaJ IbHOTO Pa3BUTHS
B BEIOpaHHOUN TIPO(ECCHOHATLHOM NESITETEHOCTH;
—— c(hOpMHUPOBAHHOCTh UYYBCTBA TOPJOCTH U YBWKCHHS K HWCTOPUH W
JOCTIDKEHUSIM ~ OT€UECTBEHHOW OWOJOTHYECKON HAayKW;, TMPEACTABICHHUS O
IEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MUPA;



— TIOHMMAaHHWE B3aUMOCBS3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAyK, HX
BIUSHUS Ha OKPYKAWOIIYI Cpedy, JKOHOMHYECKYI0, TEXHOJOTHYECKYIO,
COLIMAJIBHYIO U ATUYECKYIO Cephl AeATEIbHOCTH YEIOBEKa;

— CIIOCOOHOCTh HCIOJIb30BaTh 3HAHHMS O COBPEMEHHOW €CTECTBEHHO-HAyYHOMH
KapTUHE MuUpa B 00pa3oBaTelbHOM U NpOo(ecCHOHATBHOW JeATEIbHOCTH;
BO3MOXHOCTH HMH(GOPMALIMOHHON cpeabl s oOecrneueHuss MpPOAYKTHUBHOIO
caMo00Opa3oBaHus;

— BJAJCHUE KYJbTYpOH MBIIUJIEHUS, CHOCOOHOCTh K OOOOLIEHUIO, aHaIHU3y,
BOCHPUATHIO MH(OpMAnUKU B OOJACTH €CTECTBEHHBIX HAayK, MMOCTAHOBKE LEIU U
BBIOOpY TMyTeH ee JOCTHKEHUS B MpodeccuoHanbHOM cdepe;

— CIIOCOOHOCTh PYKOBOJICTBOBAaTbCA B CBOEH JI€ATENBHOCTH COBPEMEHHBIMU
OPUHLIMIIAMU  TOJICPAHTHOCTH, JHalora W COTPYJHUYECTBA; TOTOBHOCTH K
B3aMMOJICHCTBUIO C KOJIJIETaMH, padoTe B KOJIJIEKTUBE;

— TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIE METOJABI 3aUIUThl OT BO3MO>KHBIX
MOCJICICTBUH aBapuii, KaTacTPod, CTUXUIHBIX O€ICTBUM;

— oOnajmanue  HaBbIKaMU  Oe30macHod  paboThl  BO  BpeMsl  MPOEKTHO
UCCJIEIOBATENbCKONM M IKCIEPUMEHTAIbHON NEeATeNbHOCTH, MPH MCIOIb30BAHUU
1abopaTOpHOro 00OPYAOBAHUS;

— CIIOCOOHOCTh  MCIONB30BaTh  MPUOOpPETEHHBIE 3HAHUS W YMEHHUS B
NPAKTUYECKON JESATENHbHOCTH M TOBCEJAHEBHOM >KM3HU [JISI COOJIIOICHHST MeEp
npoQUIAKTUKU OTPABJICHUM, BUPYCHBIX M JAPYrHX 3a00JeBaHUM, CTPECCOB,
BPEJIHBIX IPUBBIYEK (KYPEHHUsI, aJIKOT0JIN3Ma, HAPKOMaHUH);

— TpaBUJI OBEJCHUS B IPUPOAHOMN CpeLeE;

— TOTOBHOCTb K OKa3aHHIO IIEPBOI MOMOIIHU IIPH TpaBMax, MPOCTYIHBIX U IPYTUX
3a00JIeBaHUAX, OTPABICHUSIX MUILIEBBIMU IPOAYKTAMU;

MemanpeomMemHublix:

— WCIOJIb30BAaHUE PA3JIMYHBIX BUJIOB [TI03HABATEIBHON AEATEIbHOCTA U OCHOBHBIX
MHTEIJICKTYaIbHBIX Omepaiuil (MOCTaHOBKU 3a7adyu, (HOPMYITUPOBAHHS THUIIOTE3,
aHanM3a U CUHTE3a, CPaBHEHUS, 000OIIEHUs, CUCTEMATU3aINH, BbBISBICHUS
NPUYHUHHO-CIICJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOrOB, (POPMYIMPOBAHUS BEIBOIOB)
JUTSl PEIIEHUS TTIOCTABJICHHOM 3a/1a4l, IPUMEHEHUE OCHOBHBIX METO/I0B MTO3HAHHUS
(HaOmrofieHrsl, HAYYHOTO DJKCIEPUMEHTA) [JIsi M3YYCHHs] Pa3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB MU MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh
CTAJIKUBATHLCS B MPOQECCUOHATIBHOM cdepe;

— HCTIOBH30BAHNE PA3IMYHBIX HCTOYHUKOB JJIsl TIOMyUYEeHUS XUMUYECKON nHpopma-
LMW, YMEHHE OLIEHUTH €€ JOCTOBEPHOCTD JIJIsl TOCTUKEHUS XOPOLIUX PE3yIbTaTOB
B IpodecCHOoHaNTbHOM cdepe;

— OCO3HaHWE COIMAJIBHOW 3HAYUMOCTH CBOEH mpodeccru/CrennanrbHOCTH,
oOnaaHre MOTHUBAIMEH K OCYIIECTBICHHUIO TPO(ECCHOHATLHON eI TeTbHOCTH;

— TMOBBIIIEHWE  WHTEJUIEKTYaJlbHOTO  ypOBHS B  MPOLECCE  HU3YUYCHHUS
OMONOTUYECKUX SIBIICHUW; BBIIAIOIIUXCS JTOCTHKCHHUM OWOJOTHUU, BOIISAIINX B
O0IIEYeIOBEYECKYI0 KYJIbTYPY; CIOXHBIX W TPOTUBOPEUUBHIX IMyTEH pa3BUTHS
COBPEMEHHBIX HAyYHBIX B3IJSJ0B, HJIEH, TEOpUl, KOHUEMUMM, Tumnore3 (o0



CYIIHOCTH U MPOUCXOXKJCHUM >KU3HU, YEJIOBEKA) B XOJi¢ PabOThl C pa3IM4YHBIMU
MCTOYHUKAMU UH(OpMaInu;

— CIMOCOOHOCTh OPTaHU30BBIBATH COTPYAHUYECTBO E€AUHOMBIILICHHHUKOB, B TOM
YHUCJI€ C HWCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM;

— CIOCOOHOCTh TOHWMATh MPUHLHUIBI YCTOWYMBOCTU U MPOJYKTHBHOCTHU
KUBOU MPUPOJBI, MYyTH €€ U3MEHEHUS TMO/J BIUSIHUEM aHTPOIMOTEHHBIX (PAKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHAJIM3y TJI00AIBHBIX JKOJOTUYECKUX MPoOIieM,
BOIIPOCOB COCTOSIHUSL OKPY’XKAIOWIEH Ccpelbl M PAlMOHAIBHOTO MCIOJIb30BaHUS
MIPUPOIHBIX PECYPCOB;

— yMeHHe OOOCHOBBIBATH MECTO M POJb OWOJOTUYECKUX 3HAHUH B
MPAKTUYECKON NESATENbHOCTH JIIOJEH, PAa3BUTUU COBPEMEHHBIX TEXHOJIOTHU;
OTpPENEeNATh JKUBbIE OOBEKTHl B MPUPOJE; MPOBOAUTHL HAOMIOACHUS 3a
DKOCHMCTEMaMM C II€JIbI0 HX ONHWCAaHUS M BBISBICHUS CCTCCTBEHHBIX M
AQHTPOTIOTEHHBIX U3MEHEHU; HAXOJUTh U aHAJIU3UPOBATh UH(POPMAIIHIO O YKUBBIX
00BEeKTax;

— CIOCOOHOCTh TPHUMEHATH OHMOJOTUYECKHUE U DKOJIOTUYECKHE 3HAHMS IS
aHaJM3a MPUKIATHBIX TPOOJIeM XO3SIICTBEHHOM JIESITEIIBHOCTH;

— CMOCOOHOCTh K CaMOCTOSITEIIBHOMY MPOBEJICHUIO MCCJIEOBAHUMH,
ITOCTaHOBKE €CTECTBEHHO-HAYYHOTO AKCIIEPUMEHTA, HCII0JIb30BaHUIO
WH()OPMAIIMOHHBIX TEXHOJOTHUM ISl pelIeHUs HAyYHBIX M MPOQeCcCUOHATBLHBIX
3aj1a4;

— CIOCOOHOCTh K OIIEHKE JTHYECKHUX AacCIeKTOB HEKOTOPBIX HCCIEIOBAaHUN B
obJyiacTu OMOTEXHOJIOTHH (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJIOJOTBOPEHHUE);

npeoMemHoix:

—c(hOpPMUPOBAHHOCTH IIPEACTABICHUA O MECTE XUMHH B COBPEMEHHOW Hay4YHOM
KapTUHE MUpa; MOHMMaHUE POJIM XUMHUU B (HOPMHUPOBAHUU Kpyrozopa U (pyHK-
UOHAIBHON I'PaMOTHOCTH Y€JI0BEKA JJI PELICHUS IPAKTUYECKUX 3a/1a4;
—BJIQJICHUE  OCHOBOIIOJIATAIONIUMU  XMMHUYECKUMU  TMOHSTUSMH, TEOPUSIMH,
3aKOHAMH W  3aKOHOMEPHOCTAMH; YBEPEHHOE IIOJb30BAHUE XUMHUYECKOH
TEPMHUHOJIOTUEN U CUMBOJIMKOWU;

— BJAQJCHHUE OCHOBHBIMH METOJAMU HAYYHOIO IMO3HAHUS, HCHOJIb3YEMBIMU B
XUMHUHU: HaOJIOJCHUEM, OIMCAaHUEM, H3MEPEHUEM, OSKCIEPUMEHTOM; YMEHHE
00pabaThIBaTh, OOBSICHATH PE3YIbTATHl MPOBEJCHHBIX OMBITOB M JENIaTh BBHIBOJIBI,
TOTOBHOCTh W CIOCOOHOCTh MPHUMEHSATH METOJAbl TO3HAHUA TIPH PEIICHUH
MMPAKTUUYECKUX 3a/a4;

— c(hopMUPOBAHHOCTH YMEHUS JaBaTh KOJTMYECTBEHHBIC OIICHKU U TTPOU3BOINTH
pacyeTsl 0 XUMUYECKUM (POpMYyJIaM U YPaBHEHUSM;

— BJIaJICHUE TTPaBUJIaMU TEXHUKHU O€30MaCHOCTHU MPHU UCTIOJIb30BaHUN XUMUUYECKUX
BEILIECTB;

—Cc(OpPMUPOBAHHOCTh COOCTBEHHOW TMO3WIIMM TIO OTHOMICHUIO K XHUMHYECKOU
uH(pOpMAaIH, TOTy4aeMOi 13 Pa3HbIX HCTOYHUKOB.



—C(OpMUPOBAHHOCTH NPEJICTABIECHUN O POJIU U MECTE OMOJIOTMH B COBPEMEHHOMN
Hay4HOU KapTUHE MUPA;

— [MOHUMAaHUE POoJiM OMOJIOTHH B (DOPMUPOBAHUM KPYro3opa M (yHKIHOHAIBHOU
IPAMOTHOCTH ISl PEUIEHUS PAKTUYECKUX 3a7aY;

— BJIAJICHUE OCHOBOIIOJATAIOIIUMHU TNOHATHUSMU W TPEICTABICHUSIMU O YKHUBOU
IIPUPOJIE, €€ YPOBHEBOM OPraHU3aLMK U 3BOJIIOLNN;

—YBEPEHHOE MOJIb30BaHNE OMOJIOTHYECKON TEPMHUHOJIOTHEN U CUMBOJIUKOM;

— BJIAJICHUE OCHOBHBIMU METOJIAMH HAy4YHOI'O MO3HAHUS, HCIIOJIb3YEMBIMU
py OMOJIOTUYECKUX HCCIIEOBAHUSAX KUBBIX OOBEKTOB U DKOCHUCTEM: OIUCAHUEM,
U3MEpPEHUEM, MTPOBEICHUEM HAONIOCHU; BBISBICHUE U OLEHKA aHTPOMOTE€HHBIX
U3MEHEHUN B IPUPOJE;

— Cc(OpPMHUPOBAHHOCT, YMEHUH  OOBSCHATH  PE3YyJbTAaThl  OUOJIOTHMYECKHUX
HKCIIEPUMEHTOB, PEIIATh AIEMEHTAPHbIE OMOJIOTHYECKUE 3a/1a4H;

— ¢(hOpMHUPOBAHHOCTH COOCTBEHHOW MO3UIMHU 110 OTHOLIEHUIO K OMOJIOTrMYeCKOM
UH(pOpPMALIMH, MTOJYyYaeMOW U3 Pa3HbIX UCTOYHUKOB, TJ100aTbHBIM 3KOJIOTUYECKUM
npoOsieMaM U MyTSAM UX PEIIeHUsI.

1.4. Koau4yecTBO 4acOB HA OCBOEHHeE MPOrPaMMbl TUCUUILIHHBI:

MaKCHUMaJIbHOM yueOHO# Harpy3ku odyyaromerocs 117 yacoB, B TOM YuCIIe:
00s3aTeNIbHON ayTUTOPHON yueOHOM Harpy3ku oOydaromerocs: 117 yacos.



2. CTPYKTYPA U COIEPKAHMUE JUCHUIIJIMHBI
2.1. O0beM aUCHUIIMHBI M BU/bI Y4eOHO# padoThI

Buj yueOHoii padoThl 200
MaxkcumaJjibHas yueOHasi Harpy3ka (Bcero) 117
Oobs13aTesibHAS ayIUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 117

B TOM YHCIJIC:

71a00paTOpPHBIE 3aHITHS

MPaKTUYECKHUE 3aHITH 40

KypcoBas paboTa (ITpoeKT)

Urorosas arrectanus B popme HuddepenunpoBanHoro
3ayeTa

XHUMHA

Buj yue6Hoii paboThl 200 1 cem | 2 cem

MakcumajibHasi ydeOHasi HATpy3Ka (Bcero) 78 34 44

OO6sizaTelbHAsT ayauTOpPHAas Yy4deOHash Harpy3ka | 78 34 44

(Bcero)

B TOM YHCIJIC:

J1a00paTOPHBIE 3aHITHS

MPAKTUYECKHUE 3aHATH 20 10 10
KypcoBas paboTa (ITpoeKT)
Omostorus
Bua yueOHo# padoThl 200 1 cem | 2 cem
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 39 17 22
Oobsi3aTesqibHAsE ayaUMTOPHass Yy4deOHast Harpy3ka | 39 17 22
(Bcero)
B TOM YHCIJIE:
71a00paTOPHBIEC 3aHSATH
MPAKTUYECKHUE 3aHATHS 20 6 14

KypcoBasi paboTa (IIpoeKT)




2.2. TeMaTH4eCKHH IJIAH U CO/iCPKAHUE IMCUHUINIMHBI XUMHUSA

HaumenoBanmue Conep:xanue y4eOHOro MaTepuaJa, JJadopaTopHbie U NPaKTHYECKHE PadoThl, O0beM yacoB YpoBenn
pa3aesioB M TeM caMoCTOsITe/IbHAsA padoTa o0yuaouuxcs, KypcoBasi padoT (IIpoeKT) OCBOEHHUS
1 2 3 4
Pazgen 1. Xumusa
Oo6mas n 42
HEOPraHWYeCKasi XUMHUS
OO0maa n 4
HEOPraHWYecKasi XUMHUS
Tema 1.1.
OcCHOBHbIE IOHATHS U
3aKOHbI XHMHH
11.1. BemectBo. AToM. Mosekysna. XuMu4eckuid aneMeHnT. Astorponus. [IpocTeie U CioKHbIE 2 1
OcHoBHbIE IOHSATHS BemecTBa. KadecTBEHHBIN M KOJHMYECTBECHHBIM COCTAaB BEIISCTB. XMMHUUYECKHE 3HAKH M
XUMHUH dhopmynbl. OTHOCHTENBHBIE aTOMHASI M MOJIEKYJIsipHast Macchl. KomyuecTBo BemecTna.
1.1.2 CrexuomeTpusi. 3aKOH COXpaHEHHUS MAacCChl BEIIECTB. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB 2 1
OCcHOBHbIE 3aKOHBI MOJICKYJISIPHON CTPYKTYpPHBI. 3aKOH ABOTaApO U CIEACTBUS UX HETO.
Xumud JdemoncTpaumnu:
Monenu aTOMOB XUMHYECKUX DJIEMEHTOB
Mojenu MOIEeKyJ IPOCTBIX U CJIOKHBIX BEIIECTB (IIapOCTEPKHEBBIE).
Komnekiuys mpocThIX U CIOXKHBIX BEIIECTB.
Tema 1.2. 4

Ilepuoguyeckuii 3aK0H
u Ilepuoanyeckas
cucTeMa XUMHYECKHX
3JIEMEHTOB
JI.A.MeHnaereeBa u
CTPOCHHE aTOMa




1.2.1.
OcHoBHbIE CBeIeHUS 0
CTPOCHHMH aTOMa

AToM — cnokHas dYactuna. Snpo (MpOTOHBI M HEHUTPOHBI) W DIEKTPOHHAS O00OJOUKA.
W3oTonkl. CTpOCHI/Ie SJICKTPOHHBIX 000JIOUEK aTOMOB 3JJIEMEHTOB MaJIbIX Iepruoaos.
OcoOeHHOCTH CTPOEHUS IICKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB OOJBIIUX MEPHUOJIOB
(mepexomHbIX A1eMeHTOB). [loHsATHE 00 opOHTaix. S-, p- u d-OpOurtanu. DIEKTPOHHBIC
KOH(HUTypaIii aTOMOB XUMHUYECKUX DJIEMEHTOB.

1.2.2.
Iepuoguveckuii 3aK0H
u Ilepuoanueckas
CHCTEMa XUMHYECKUX
3JIEMEHTOB
JA.N.MenneneeBa

Otkpeitne .M. MenneneeBbim [lepumonnueckoro 3akona. Ilepuomuyeckuii 3akoH B
dbopmymmposke /.M. Menneneena.

[lepuomnueckast TaOnMIla XMMHUYECKHX JJIEMEHTOB — TpapUUecKoe OTOOpakeHHe
MepuoaNYecKoro 3akoHa. CTpyKTypa MEpUOAMYECKONW TaOIUIbl: TEPHOILl (Majble |
OompIue), TpynIbl (TJIaBHAS U TOOOYHAs).

CoBpeMeHnHast (OpMyJIHpPOBKA TEPUOJUYECKOTO 3aKOHA. 3HAUEHUE TMEPUOIUIECKOTO
3aKOHa W TEPUOAMYECKOM CHUCTeMbl xuMuueckux siemeHToB .M. MengeneeBa miist
pa3BHUTHS HAYKU W IIOHUMAaHUS XUMUYIECKOW KapTHHBI MUPA.

JdemoHncTpaumnu:
Paznuunsie popmel [lepuonnyeckoii cuctemsl xumuueckux anemeHToB J1.J1.Menzeneena.

Tema 1.3.
Crtpoenue BemecTBa

1.3.1.
XumMuueckas CBfI3b

Karnonsl, nx oOpa3oBaHue U3 aTOMOB B pe3yjbTaTe Ipolecca OKUCICHUS. AHHOHBI, MX
oOpa3oBaHHe W3 aTOMOB B pe3yjbTaTe Mpoliecca BOCCTaHOBIEHHs. VloHHas CBs3b, Kak
CBS3b MEXKIY KaTHOHAaMHU M AaHHOHAMH 3a CYET OJJIEKTPOCTATUYECKOTO MPUTSHKEHUS.
Knaccudukanus noHOB: [0 COCTaBy, 3HaKY 3apsja, HATMUUIO THAPATHON O0OIOUKH.
Mexanu3m 00pa3oBaHUsS KOBAJCHTHOW CBSI3M (OOMEHHBIH W JOHOPHO-AKIEITOPHBIN).
DNeKTpOOTpUIIATEIbHOCTh. KoBalleHTHBIE TOJNsIpHAs U HemoJyigpHas cBs3u. KpaTHOCTb
KOBaJICHTHOM CBSI3H.

MerTannnueckas XMMHUYECKast CBSI3b.

1.3.2.
CTpoeHue BelecTs.
Kpucranindeckue
peleTKn

HNonnsie KpUCTAJUIMUCCKUC  PCIICTKH. CaolicTBa HMOHHBIM  THUIIOM
KpHCTaHHquCKOﬁ PCUICTKU.

MOJ'IeKy.]'ISIpHLIe U aTOMHBIC KPUCTAJUIMYCCKHUEC PCIICTKH.
MOJICKYJISIPHBIMHA 1 aTOMHBIMU KPUCTAJNIMYCCKUMU PCIICTKAMU.
Meramnnyeckas KpUCTAJNIMYCCKasA pCHICTKA. ®du3ndecKkue CBOMCTBAa METAILIOB.
TBepI[OG, KHUAKOC 1 ra3006pa3Hoe COCTOSAHHA BEIICCTB. Hepexon BCIICCTBA U3 OHOTI'O

arperaTHoro COCTOAHUA B ApYyToc. BO)IOpO)IHaH CBS3b. AHOMAIINH (I)I/IBI/I‘-ICCKI/IX CBONCTB

BCIICCTB C

CBoiicTBa BCIICCTB C




BOJBI.

1.3.3.
Yucrsble BellecTBa U
cMecH. JlucnepcHble

[TonsiTue o cmecu BemiecTB. ['omorenHble U rereporeHHbie cMecu. CocTaB cMecei:
00bEeMHasi 1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl IPUMECEH.
[TonsTre o aucriepcHol cucreme. JlucrepcHas ¢asza u TMCIIEPCUOHHAS Cpejia.

CHCTEMBI Knaccugukanus nucnepcHbix cucteM. [IoHATHE 0 KOJUIOWAHBIX CHCTEMAaX.
JdemoHcTpaumnu:
Mozenu KpUCTaJUTMYECKUX PEHIETOK XJIOpHUIa HaTpus, oa, anmmasa, rpadura.
OO0pa31bl MUHEPAIOB U TOPHBIX MOPOJ.
OOpa3zupl pa3iauuHBIX JUCIEPCHBIX CUCTEM: AMYJIbCHM, CyCHEH3UH, a’po3o0iieH, reneil u
30JIEH.

Tema 1.4.

Bona. PacTBopbl.
DJIeKTPOJIUTHYECKAS
AUCCOLUALMS
14.1. Bonma xak pactBoputenb. PacTBopeHme kak (PpU3MKO-XMMUYECKHU Tporecc. TermoBbie

PacTBOpbI a¢dekTsl npu pactBopeHud. PacTtBopuMmocTh BemiecTB. HachllieHHbIE, HEHACHIILIEHHBIE,
MIEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPHUMOCTHU Ta30B, MKUAKOCTEH U TBEPIBIX
BEIIECTB OT pa3iMyHbIX (akTopoB. MaccoBas J0Js pacTBOPEHHOro BeulecTBa. Perienue
3aJ1a4 Ha MacCOBYIO JIOJIF0 PACTBOPEHHOT'O BEIECTBA.
IIpakTuyeckas padora Ne 1
[IpuroTtoBnienue pacTBopa 3aJaHHON KOHIICHTPAIUH

14.2. DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOIUTHYECKAs JUccoaIus. MexaHU3MbI
DJIEKTPOJUTHYECKAS | DJICKTPOIUTUYECKON TMCCOLMALIMY I BEUIECTB C Pa3IMYHBIMU TUIIAMU XUMHUYECKOM
AUCCOLHALMS cBs3u. ['uaparupoBaHHbIe U HETUAPATUPOBAHHBIE HOHBI. CTETEHb AMEKTPOIUTUIECKON

AuCCoraluu. CunbHbIE U c1a0bIe QJICKTPOJIUTEI. OCHOBHBIE ITOJIOKCHHS TCOPUU
BHGKTpOHHTquCKOﬁ JUucCconralnunu. KI/ICJ'IOTBI, OCHOBAHHA U COJIM KaK 3JICKTPOJIMTEI.

JdeMoHncTpanum:

PacTBOpHMOCTB BEIIECTB B BOJE.

CoOupaHue razoB METO/IOM BBITECHEHUS BObI.

PacTBOopeHue B Boie CEpHOM KUCIIOTHI U COJIEH aMMOHUS.
OO6pa31bl KpUCTAIIIOTHIPATOB.

[IpuroToBiieHUE KECTKON BOJIbI U YCTPAHEHHE €€ )KECTKOCTH.




OO0pa3ibl MUHEPATBHBIX BOJ] PA3IMYHOTO HA3HAYCHUSI.

Tema 1. 5.
Knaccupurkauus
HEOPraHU4eCcKHX
COeIMHEHUI U UX
CBOMCTBA
151 IIpakTnueckas padora Ne 2
Kucaorsl KucnoTel kak 35eKTpONHUTHI, UX KIAaCCU(UKAIUS TI0 PA3TUYHBIM MPU3HAKAM. XUMUUYECKHE
CBOMCTBAa KHCJIOT B CBETE TEOPUH DJIEKTPOJUTHYECKON mucconuanuu. OcoOeHHOCTH
B3aMMOJCHCTBUAA KOHLUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT C MeETajUlaMHu.
OcHOBHBIE CITOCOOBI MOTYUYEHUS KUCIIOT.
1.5.2. IIpakTnyeckas padora Ne 3
OcHoBaHust OcHOBaHMSI KaK DJJIGKTPOJMUTHI, WX KJIacCUPHUKAUS TO PA3JIMYHBIM IIPU3HAKaM.
XWUMUYECKUE CBOWCTBA OCHOBAaHHUM B CBETE TEOPHM DJIEKTPOJUTHUYECKON AUCCOIMALIMH.
Paznoxxenne HepacTBOpUMBIX B Bojae OCHOBaHUW. OCHOBHBIE CIOCOOBI TIOYYCHHUS
OCHOBaHUH.
15.3. IIpakTHyeckasi padora Ne 4
Comm Comnu kak 37eKTpoduThl. COJIM CpeTHUE, KUCIbIE U OCHOBHBIE. XMMUYECKH CBOMCTBA COJICH
B CBETE TCOPHUH AIEKTPOITUTHICCKOMN aucconranuu. CriocoObl MOydeHUs COJICH.
[Tonstue o pH pactBopa. Kucnortnas, menoynas, HeMTpaibHas Cpeabl paCTBOPOB.
I'maponus cosneil.
154 IIpakTuyeckas padora Ne §
Oxcuabl Coneobpasytoriue u Hecoseobpazyromue okcubl. OCHOBHEIE,
aM(pOTepHBIEC U KUCIOTHBIE OKCU/Ibl. 3aBUCUMOCTH XapaKTepa OKCHUJIAa OT CTENIeHH OKUCIIe-
HUs 00pa3yromiero ero Metamuia. XuMHYECKUe CBOMCTBA OKCUIOB. [loiydenne okCuaos.
Tema 1. 6.

XuMHYECKHE peaKkuuu

1.6.1.
Kinacenpukanus

Peakiun COCAUHCHUA, PA3JIOKCHUA, 3aMCIIICHN, obmena. Karanutuueckue pCaKkuuu.
OGpaTI/IMLIC n H606paTI/IMBIC PCaKIunu. T'omorennsie u TCTCPOTCHHLIC PCAKIIUU.




XHUMHYECCKHUX peakum”l

DK30TepMUYECKUE U SHAOTEpMUIECKUe peakiun. TemnoBoil ahdext XxumMmuaeckux
peakuuii. TepMOXuMUYECKUE ypaBHEHUS.

1.6.2. Crenenp okucneHus. OKUCITUTENb W BOCCTaHOBJIEHHE. BoccTaHOBHUTENb M OKHCIICHUE.
OxucauTebHO- Meton  snekTpoHHOoro OamaHca JJIT  COCTaBIICHUS  ypPaBHEHUH  OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE | BOCCTAHOBHUTEIIBHBIX PEAKIUI
peakuuu
1.6.3. [TonsTHE O CKOPOCTH XUMHUYECKHUX PEAKIUN. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKUX
CkopocTh XMMUYECKO#N | peakiuii OT pa3IuYHBIX (DAKTOPOB: MPHUPOHI PEATUPYIONIUX BEIIECTB, UX KOHIICHTPAIIUH,
peakuuu. TEMIIEpaTypbl, TOBEPXHOCTH CONPUKOCHOBEHHUS U UCIOJIb30BAHUS KaTaJIU3aTOPOB.
XumMuveckoe HNuruburopsr.
paBHOBecHe OO6patumbie 1 HEOOpAaTUMBIE PEAKIIUU. XUMHUUECKOE PAaBHOBECHE U CITOCOOBI €r0
CMENIEHUS
JdemoHncTpaumnu:
[TpuMepsr HEOOpPATUMBIX PEAKIIUA, UAYIIUX C 00pa30BaHUEM OCA/IKa, T'a3a WIH BOJIBI.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT MPUPOIbl PEarupyIONINX BEUIECTB.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON peaKkIMK OT MPHUCYTCTBUS KaTanu3aTopa Ha puMepe
pa3oKeHus IepoKCUAa BOJOPO/a C MOMOIIBIO JUOKCHIAa MapraHiia
Tema 1.7.
Metaniabl 1 HEMeTAJIbI
Tema 1.7.1. OCOOEHHOCTH CTPOCHHUSI aTOMOB M KpHUCTaUIOB. (DU3MYECKHME CBOWCTBA METAILIOB.
Metanibl Knaccudukanus MeTaioB 1Mo pa3iInyHbIM MpPU3HAKaM. XUMUYECKHEe CBONCTBA METAJUIOB.
DIJIEKTPOXUMHUYECKUH Pl HANIPSHKEHUN METalllIoB. MeTaioTepMusi.
OO6mue crocoObl monmyudeHus: metaywioB. [lonstue o merammypruu. [lupomerammyprus,
TUAPOMETAJUTYPIHs U 3JeKTpoMeTaiuTyprus. CriaBbl YEpHBIE U [IBETHBIE.
OcoOeHHOCTH CTPOSHUS aTOMOB.
Hewmeraniabl — mpocThie BenecTBa. 3aBUCUMOCTh CBOMCTB TAJIOT€HOB OT UX MOJIOKEHHUS B
[Iepuoanueckoii cucreme. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIJIOB
Tema 1.7.2. B 3aBUCHMOCTHU OT UX IMOJIOKEHUS B PSAY MEKTPOOTPUIATEIHHOCTH.
HeMeTaibl IIpakTHyeckas padora Ne 6

HonyquI/Ie, CO6I/IpaHI/Ie " pacClio3HaBaHHC I'a30B

IIpakTnueckas padora Ne 7

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4




JdeMoHcTpanum:

Kosneknus mertamios.

Kosmeknusa Hemeranios.

Komnmeknuss mpoayKuuidi CHIMKATHOW MPOMBIIUIEHHOCTH (cTekia, dapdopa, dasmHca,
LIEMEHTA U JIp.)

Opranunyeckasi Xumms 36
Tema 2.1.
OCHOBHbIE TOHSATHSA 4
OpPraHuvecKoil XUMUH U
TeOpHs CTPOEHUsI
OpPraHuvYecKux
coeIMHEeHn
2.1.1. [IpupoaHble, MCKYCCTBEHHBIC M CHHTETHYECCKHE OpraHWdYeckue BemiecTBa. CpaBHEHHE
IIpeaMeT oprannyeckoii | OpraHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.
xumuu. Teopust BanentHocTh. XUMHYECKOE CTPOSHUE KaK MOPSAIOK COSAMHEHUS aTOMOB B MOJICKYJIBI 10
CTpOeHus BaJICHTHOCTH.
OpPraHu4ecKux OcCHOBHbBIE TIOJIOKEHHUSI TEOPHUM XHUMHUYECKOTO CTpOeHUs. M3omepuss U H30MEpBHIL. 2
coequHenuit A.M. Xumudeckue GopMyJIIbl U MOJCIIH MOJIEKYJI B OPraHUYECKON XUMHH.
byrtaepoBa
2.1.2. Knaccudukanus BemecTB MO CTPOCHHUIO  YIVIEPOJHOTO  CKeJleTa W HAJIHYUIO
Kinaccupuxanus (hyHKIMOHATBHBIX rpymil. ['oMosoru u romonorusi. Hauana nomenknatypsl IUPAC.
opraHuyeckux BemectB | Peakiuu mnpucoenuHenust (TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPOTaIOreHUPOBAHMUS, 2
U peakuui ruapatanuu). Peaknuu oTmiervieHus  (IETUAPUPOBAHHUSA, JIETHAPOTAIOreHUPOBAHMUS,
neruaparanun). Peakuuu 3amenienus. Peakium nsomepusanuu.
CpaBHeHue KiIaccuGUKaIMi COSAMHEHUN U KITacCCU(PUKAIIUU PEaKINil B HEOPraHUYECKOU U
OpPraHNYeCKON XUMHUHU.
JdeMoHcTpanum:
Mojenu MOJIEKyJ TOMOJIOTOB ¥ U30MEPOB OPTaHUYECKUX COCTMHEHHM.
KauectBeHHOE 0OHapyX)EHHUE YTIIepoia, BOJOPO/Ia B OPraHUYECKUX COEUHEHUSX.
Tema 2.2. 8
YriaeBoaopoasl
2.2.1. AJKaHBI: TOMOJIOTHYECKHI psI, HW30MEpHs M HOMEHKJIATypa ajKaHOB. XHMHUYECKHE
IIpenenbHbie CBOICTBa ajKkaHOB (ME€TaHa, ITaHAa): TOPEHUE, 3aMellleHUe, Pa3IoKeHHe, JeTUIPUPOBAHNE. 2

YIJIEBOAOPOIAbI

HpI/IMeHeHI/IC aJIKAaHOB Ha OCHOBE CBOMICTB.




(ankaHbI)

2.2.2. OTuieH, ero mojyuyeHue (JernJpUpOBAHUEM 3TaHa, ACTONMMEpU3aLMed MOIUATUICHA).
HenpeneabHble I'omonornueckuii psia, M30MEpuUs, HOMEHKIATypa QJIKEHOB. XHMHUYECKHME CBOWMCTBA 2
yIJ1€BOA0OPOAbI STHJICHA: TOPEHHE, KaUeCTBEHHbIE peakuuu (oOeciBedrBaHne OPOMHOW BOJBI U PacTBOpa

(aJKeHBbI, aJKaJANEHbl, | [IEpMaHraHaTa Kauus), ryapaTanus, noaumepusauus. [IpumeHeHue 3TUiieHA HA OCHOBE
aJIKMHbI) CBOMCTB.
[lonsTHe 0 aueHax Kak YIJIEBOJAOPOJAaX C JBYMsSI JABOWHBIMHM CBSI3AMU. CoOnpspKEHHBIE
nueHbl. XUMHUYECKHue CBOMCTBa OyTramueHa-1,3 u m3ompeHa: oOecliBeYMBaHHE OpPOMHOMU
BO/JIBI M TTOJIUMEPH3AIUS B Kayuyku. HaTypallbHbIN U CHHTETHYECKHE Kaydyku. Pe3una.
AueruneH. XuMU4ecKre CBOMCTBA alleTUIeHa: TOpeHre, o0eciiBeUMBaHre OpOMHOM BOJIbI,
MIPUCOEAUHEHNE XJIOPOBOAOPOA U rupaTtauus. Tpumepusamus aleTuaeHa B O€H30J1
[Ipumenenne anerruneHa Ha OCHOBE CBOMCTB. [loydyenue anetunena. MexkinaccoBas
M30MEpHs C aJIKaAMEeHaMU.
2.2.3. benzon.  Xumuueckue  cBoiicTBa  O€H301a: TOpPEHHUE,  PEAKIMUM  3aMEIICHHS
ApeHbl (ramorennpoBanue, HUTpoBaHue). [I[puMeHenne GeH301a Ha OCHOBE CBOWCTB. 2
I'omonoruueckuii pan apeHoB. Tonyon. HutpoBanue tosyona. TpoTui.
2.2.4. IIpakTHyeckasi padora Ne 8
Ipupoanbie ucrounuku | [IpupoaHblii ra3: coctaB, IPUMEHEHUE B KAYECTBE TOILIHMBA. 2
YIJIEBOIOPO/I0B Hedts. CoctaB u nepepadotka Hedru. [Teperonka nedru. Hedrenpoaykrsi.
OxTaHoBO€ YMCJIO OEH3MHOB U IIETAHOBOE YUCJIO AU3EJIbHOT0 TOILUIMBA.
JdemoncTpaumnu:
I'openue MeraHa, 3TUJICHA, alleTUIICHA.
OTHoleHne MeTaHa, 3TUJICHA U alleTHIIeHA K PaCTBOPY MEepMaHraHaTa Kausl.
[Tonydenue aTUIeHAa peaklUen JeruapoTaIllK 3TaHOJa, alleTUJIeHa — THAPOIN30M KapOuaa
KaJbIHUA.
Konnekuus o6pasuoB HedTu 1 HePTEMPOIYKTOB.
Konneknusa «KameHHBINH yroap U TpOIyKIHsS KOKCOXUMHUYECKOTO MPOU3BOJICTBAY.
Tema 2.3.
Kucaopoacoaepxkamme 12
OpraHMvecKue

COCIMHCHMU A




2.3.1.
Cnuprsl. @eHoJ

[Tosrydyenne »TaHONa OpOKCHHEM TJIFOKO3BI W THUApATanuedl 3TtuieHa. [ mapoKcHibHas
rpynna kKak QyHKOuoHaiubHas. [lOHSATHE O TPEISIBHBIX OJHOATOMHBIX —CITHPTaX.
XUMHYECKHE CBOMCTBA 3TaHOJIA: B3aUMOJICHCTBUE C HATpueM, oOpa3oBaHHE MPOCTHIX U
CJIIOXKHBIX 3(UPOB, OKUCICHHE B ajbierui. lIpuMeHeHue 3TaHola Ha OCHOBE CBOWCTB.
AJIKOTONM3M, €ro TOCHEACTBUS M NpeaynpexacHue. METUIoBbId COUPT U €ro
HCMOJIb30BAHUE B Ka4€CTBE XHMMHUYECKOTO ChIpbs. TOKCMYHOCTh METAHOJIA U IpaBHIIA
TEXHUKHU 0€30MMaCHOCTH TIPH pabOTE C HUM.

['munepun kak TpenCcTaBUTENb MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peakius Ha
MHOT'0aTOMHBIE CUPTHIL. [IpuMeHenue raumnepuHa.

dusnueckre U XUMHUIECKHE CBOMCTBA (heHoma. B3anMHoe BIMsIHEE aTOMOB B MOJICKYJIE
(dheHoma: B3aMMOICUCTBUE C THAPOKCHIOM HATPHUS M @30THOM KuciIoTou. [Ipumenenue
(heHoIa Ha OCHOBE CBOWCTB.

K

2.3.2.
AJbaeruabl.
KapOoHoBble KNCJI0THI

[Tonstue o0 anbaernaax. AnbJIeruaHas rpymnmna kak ¢yHKIMOHaIbHas. DopMalbaerun u
€ro CBOMCTBA: OKHCJIEHHME B COOTBETCTBYIOLIYIO KHCIOTY, BOCCTAaHOBJIEHHE B
COOTBETCTBYIOIIMK crnupT. llomyueHue anbaeruioB OKUCICHHEM COOTBETCTBYIOUINX
cnuptoB. [IpuMenenune Gpopmanbaeruia Ha OCHOBE €r0 CBOMCTB.

[Tonstne o xapOoHOBbIX kHciIoTax. KapOokcuiabHas rpynma Kak (QyHKIMOHAIbHAs.
I'oMonoruueckuit psii mpeAenbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KucioT. [lomydenue
KapOOHOBBIX KHUCIIOT OKHCJICHHEM allbJeru/oB. XHMHUYECKHE CBOWCTBA YKCYCHOU
KHCIIOTBI: OOIME CBOWCTBA C MHUHEPAIbHBIMH KHUCIOTAMU M peakIus STepudukarui.
[IpumeHeHre YKCYCHOWM KHCIOTHI Ha OCHOBE CBOMICTB. Bpicuine KHpHBbIE KHCIOTHI Ha
MpUMepe NATbMUTUHOBOW U CTEApUHOBOM.

2.3.3.
Caoxubie 3QupHbI.
Kupbi

[Tonydenue crnoxHbIX 3QupoB peakiueit stepuduranuu. CroxxHbie 3PUPH B TPUPOJIE, UX
3HaueHue. [I[pumeHeHne cnokHbIX 23UPOB HA OCHOBE CBOMCTB.

XKupsl kak cnoxkubie 3¢upsl. Kinaccuduxanus sxupoB. XUMHUYECKUE CBOWCTBA )KHPOB:
TUIPOJIN3 Y TUAPUPOBAHUE KUJKUX )KUPOB. [ [puMeHeHne KUPOB Ha OCHOBE CBOMCTB.
Mpina




2.3.4.

VYraeBoapl, WX KiIacCH(PUKALMA: MOHOCaxapuibl (TJIIOK03a, (pyKTo3a), JHCaxapuabl

YrieBoabl (caxapo3a) u nmosmcaxapuabl (KpaxMall U LEeJUII0I03a). 2
I'moko3a — BEmIECTBO C JBOMCTBEHHOW (YHKLIMEH — alIbJETHAOCTIHPT. XHUMUYECKHUE
CBOWCTBA TJIFOKO3BI: OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpOWT,
cupTOBOE OposkeHHe. MOJIOYHOKHCTIOE OpOXKEeHHEe TIIOKO3bl. [IpiMeHeHue TIIIOKO3bl Ha
OCHOBE CBOMCTB.
3HaueHWe YTIJICBOJIOB B JKUBOW TPUPOJEC M JKU3HH deloBeka. [loHATHE O peakmusx
MOJMKOHJICHCAIIMM M THUAPOJIM3a Ha TpUMEpe B3aMMOINPEBPAIICHUN: TIIOKO3a —>
MOJTUCaxXapu/I.
JdemoHncTpaumnu:
OxkwucreHue cnupTa B ajabIeTH/I.
KauecTBeHHas peakiuss HA MHOTOATOMHBIC CITUPTHI.
Peaxiust cepeOpstHOTO 3epKaja anbIeTUI0B U TITFOKO3HI.
OKHCIICHHE albJIeTH/IA U TIIFOKO3bI B KUCIIOTY € TIOMOIII0 ruapokcuaa meaun (11).
KauecTBeHHas peakiys Ha KpaxMall.
Tema 2.4. 12
A3oTcoaepxammue
OpraHuveckue
coeMHEeHUsl.
IosmmmepbI
2.4.1. [Tonsatne 00 amuuax. Anudarndeckue amMuHBI, WX KiIaccuPuKanus W HOMEHKJIATypa.
AMUHBI AHWINH, Kak opraHuueckoe ocHoBaHue. llomydeHuwe aHWiIMHA U3 HUTPOOEH3OIA. 2
[IpuMeHeHre aHWINHA Ha OCHOBE CBOMCTB.
2.4.2. AMHMHOKHUCIIOTH Kak aMdoTepHble IU(PYHKIIMOHAILHBIE OPraHUYECKHE COCAMHCHUSI.
AMHUHOKHCI0THI. Bestkn | Xumuyeckre CBOMCTBA aMUHOKHCIIOT: B3aMMOJEHCTBHE CO II€TI0YaMU, KUCIOTaMU U APYT 2
IMosmmepsbl ¢ npyrom (peakuus nonukoHaeHcanuu). [lentuanas cBs3p u nonunentuasl. [Ipumenenue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB.
[lepBuuHas, BropuyHasi, TpETHUHASI CTPYKTYPhI OENKOB. XUMUYECKHE CBONCTBA OETIKOB: 2

TOpCHUC, NCHATYypalusd, TiAPpOJIN3, IBETHLIC PCAKIIUU. buonornueckue (byHKI.IPIPI OCIIKOB.
benku u noJimcaxapuJbl Kak 6I/IOHOJ'II/IMepI:>I.

IInacTtMaccel. HOHy‘{eHI/IC MMOJINMEPOB peaKuI/Ieﬁ nojimMepu3anuu 1M IMOJUKOHACHCAIIUH.
TepMOHJ'IaCTI/ILIHHC N TCPMOPCAKTHUBHBIC TNIACTMACCHI. Hpe,Z[CTaBI/ITeJ'II/I iaacrMacc.
BOJ'IOKHa, ux KJ'IaCCI/I(bI/IKaI_[I/IH. HonyquI/Ie BOJIOKOH. OTZ[eJ'H:»HBIe npeaACTaBUTCIIN
XHUMHUYCCKHUX BOJIOKOH.




3amura HHAUBUIyaJIbHBIX TBOPYECKUX ITPOEKTOB.

IIpakTnueckas padora Ne 9

Pacno3naBanue miaacTMacc M BOJIOKOH

IIpakTnueckas padora Ne 10

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4 Ha I/IIIGHTI/I(i)I/IKaIH/IIO OpraHu4CCKuX COGJII/IHCHI/II\/'I.

JdemoHncTpauuu:

PacTBOopeHue u ocaxaeHne 6eIKoB.
[{BeTHbIE peakuuy OETKOB.

['opeHune nTrybero nepa u WepCTIHON HUTH.

Hrtorosoe 3ausTue.

Pa3nen 2.buoaorus

BBenenue.

Copep:kaHue y4eOHOro marepuasa

OObeKkT wH3ydeHUs OWOJOTMU — JKMBasg MNpupoja. I[Ipu3HAKM >KHBBIX OPraHH3MOB.
MHoroo0pasue J>KHMBBIX OpPraHW3MOB. YPOBHEBas OpraHU3alMs JKUBOH TNPUPOIBI U
IBOJIIONMS. MeTobl MO3HAHUSA KUBOH Mpupozbl. OOIIHe 3aKOHOMEPHOCTH OHOJIOTHH.
[IpenMet u3ydenus oboOIarmero Kypca «buonorus», nenu u 3aaadu Kypea. Mzydenue
OCHOBHBIX 3aKOHOMEPHOCTEH BO3HHUKHOBCHHS, Pa3BUTHs M CYIIECCTBOBAHHUS JXU3HH Ha
3emiie ¥ COBPEMEHHOW €€ opraHu3anuu. Pois Ononoruu B GopMHUPOBAHUN COBPEMEHHOM
€CTeCTBEHHO-HAyYHOW KapTUHbI MHUpa M B TPAKTHYECKOW JCATEIBHOCTH JIFOJICH.
CoOuroficHrEe TIpaBWII MOBEJIEHUS B MPUPOJIE, OCPEKHOE OTHOIICHHUE K OMOJIOTMUYSCKHM
00BbeKTaM (pacTeHHSIM M JKUBOTHBIM U MX COOOIIECTBAM) U UX OXpaHa.

JdeMoHcTpanuu
bronormyeckne cucTeMsl pa3HOTO YPOBHS: KJIETKA, OPTaHH3M, IOIMYJISLUS, YKOCHCTEMA,
6uocdepa. LlapcTBa kxMBOM PUPOIBL.

YueHue o KjIeTke.

Tema 1. Xumnueckas

Conep:xanue y4eOHOro Marepuasa




OpraHu3aIus KIETKH.
Crpoenue u pyHKIUU
KJIETOK.

Knerka — osneMeHTapHas XUBas CUCTEMa M OCHOBHAs CTPYKTYPHO-(YHKIMOHAIbHAs
€IMHHLIa BCEX JKUBBIX OpraHu3MoB. KpaTkas ucropus M3yueHUs KIETKH. XHUMHUYeCcKas
opranuszanus kieTku. OpraHM4ecKMe W HEOPraHMYECKHE BELIECTBA KIETKU U JKUBBIX
opranu3MoB. beliku, yrieBoJipl, JIMNN/bI, HYKJIEMHOBBIE KUCIOTHl U UX POJb B KIIETKE.
Crpoenne n pyHKIMH KIeTKH. [IpOKapHOTHYECKHE M 3YKApUOTUYECKHE KIETKH. BUpyCHI
Kak HekieTouHas Gopma >KM3HM M WX 3HadueHue. boprba ¢ BUpyCHBIMHU 3a00J€BaHHUSIMU
(CIIU u mp.) [uromiasma u kierouHas MemOpana. Opranouasl kieTku. OOMEH BEIlecTB
U MpeBpalieHue sHepruu B kieTke. [Inactuyeckuii u snepreruyeckuii oomen. Crpoenue u

¢ynkmuun xpomocoM. JIHK — Hocutens HacnenctBeHHOM uHpopmanuu. Pennmukanus
JIHK. I'en. I'enetnueckuii koa. buocunres 6emnka.
JdeMoHcTpanuu

Crpoenue u crpykrypa Oenka. Crtpoenune monekyn JIHK m PHK. Permkamus JJHK.
CxeMbl »HEpreTuyeckoro oomMeHa u OuocuHTe3a Oenka. CTpOEHHE KIETOK MPOKAPUOT U
JYKapuoT, CTPOCHUE W MHOT0OOpa3ue KIIETOK paCTCHHA U KUBOTHBIX. CTpOeHHE BUpYCa.
dotorpadun cxem cTpoeHus xpoMocom. Cxema CTpOCHHS TeHa.

Tema 2. OOMeH BelecTB
Y TIPEBPAIICHUE SHEPTUU
B KIIETKE.

Copep:kaHue y4eOHOIr0 MaTepuaja

[Tnactuyeckuii u sHepreTnueckuii oomeH. Ctpoenne u (yHkmouum xpomocoM. JIHK —
HOcuTeNb HacienacTBeHHoW wHpopmanuu. Perumkarus [IHK. T'en. 'enetnueckuit ko,
Buocunres Oenka.

Tema 3. XKusHeHHBIN
LIUKJI KJIETKH.

Copep:kaHue y4eOHOro Mmarepuasa

Knetku u ux pasHooOpasue B MHOTOKJIETOYHOM opranusme. JluddepeHnupoBka KIeTOK.
Krnerounas Teopusi ctpoenus opranuzMoB. Mutos. [lutokunes.

JdemoHcTpauuu

Crpoenue u crpykrypa Oenka. Ctpoenue moinekyn JIHK u PHK. Permmukamums JITHK.
Cxembl sHEpreTHdeckoro ooOMeHa u OumocuHresza Oenka. CTpoeHue KIETOK MPOKApUoOT U
9YKapuoT, CTPOEHUE U MHOT0O0pa3ue KIETOK pacTeHH U KUBOTHBIX. CTpoeHue BUpyca.
®dotorpaduu cxeM cTpoeHus: XpoMocoM. Cxema CTpoeHHs TeHa.

IIpakTHyeckoe 3ansTHe 1.

HpHFOTOBHCHI/Ie " OIIMCAaHUEC MUKPOIPCHIAapaToOB KICTOK paCTeHHﬁ. CpaBHeHI/Ie CTPOCHUMA
KJICTOK paCTeHI/Iﬁ 1 JKUBOTHBIX I10 TOTOBBIM MHUKPOIIpCIIApATaAM.

Opranmnsm.
PasmMHoxeHNE 1
HHINBHUYAJIbHOE
pa3BUTHE OPraHU3MOB.




Tema 1. PazsmuoxeHus

Opranu3m — eauHOe 1e7I0e. MHOrooOpa3ue opranu3mMoB. PazMHOXEHHEe — BaxKHeMIIee

OpraHU3MOB. CBOWCTBO JKUBBIX Oprann3MoB. [lonoBoe u Oecrnionoe pazmuoxenue. Metio3. O6pa3oBanue
MIOJIOBBIX KJIETOK M OILUIOJIOTBOPEHUE
JdeMoHcTpanuu
MuorooOpa3zue oprann3moB. OOMEH BEWIECTB W MPEBpAIEHHE SHEPIHMH B KIETKE.
®orocuHTre3. JlemeHne KiIeTkM. Mwuro3. becnosnioe  pa3MHOXKEHHME  OpPraHU3MOB.
OOpazoBanue noJyoBbIX KiIeToK. Meio3. OmnonorBopenne y pactenuil. UHauBuayaibHoe
pa3BuTHE oprann3Ma. Tl TOCTIMOPHUOHAIHLHOTO Pa3BUTHSI dKUBOTHBIX

Tewma 2. Conep:xxanue yueOHOro Marepuaja

VnpuBuayansroe DMOpUOHANBHBIM dTan  OHTOreHesa. OCHOBHBIE CTaJUU OMOPHUOHAILHOIO DPa3BHUTHSL.

Pa3BUTHEC OpraHru3Ma.

Opranorenes. I[loctamOpuonansHOe pazBuTHe. CXOACTBO 3apOJBIINICH MpeicTaBUTENCH
PA3HBIX I'PYIII MO3BOHOYHBIX KaK CBUACTCIILCTBO HX 3BOJIOIIMOHHOTO POJACTBA. HpI/I'-II/IHI)I
HapyLIECHHUI B pa3BUTUN OPraHU3MOB.

Tema 3.
NunuBuyansHOE
pa3BUTHE YEIIOBEKA.

Copep:kanue y4eOHOro marepuaja

NunuBuayansHOE pasBUTHE YenoBeKka. PernponykruBHoe 310poBbe. [locnencTBus BausHuA
AJIKOTOJsl, HHMKOTHHA, HApPKOTHUYECKUX BEILIECTB, 3arpsA3HEHUs CpeNbl HAa pPa3BUTHE
YEJIOBEKa.

JdemoHcTpauuu

becnonoe pazmuokenue opranuzmMoB. OOpa3oBaHKE MOJOBBIX KIETOK. OII0T0TBOPCHUE Y
pactenuii. UuauBuiyanbHOe pa3BUTHE OpraHu3Ma. TUIlbl TOCTAIMOPHUOHAILHOTO Pa3BUTHUS
KUBOTHBIX

IIpakTHYecKkoe 3aHsATHE 2.

BrisgBienne u omnmucaHue IMPU3HAKOB CXOJCTBA 3apOI[BII_HeI\/'I YCJIOBEKa HW JApYyTux
ITO3BOHOYHBIX KaK TOKAa3daTCJIbCTBO UX 9BOJIOINHMOHHOI'O pOJACTBA.

OcCHOBBI Tr€eHeTHKH U

ceJIeKIINH.
Tema 1. OcHOBHBIE Conep:xanue y4eOHOro Marepuasia

yUEHUS O I'eneTrka — Hayka 0 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH M U3MEHUYNBOCTH OPraHU3MOB.
HACJIEICTBEHHOCTU U I'"Mennenp — OCHOBONOJIO)KHUK I'€HETUKHU. |'eHeTnueckas TEpPMUHOJIOTUS U CUMBOJIMKA.
W3MEHYUBOCTH. 3aKOHBI TEHETHKH, ycTaHoBieHHble [.Menaenem. MoHorubpugHOe M AUTHOPUIAHOE
3aKOHOMEPHOCTH CKpenuBaHue XpOMOCOMHAasi TEOpHUsl HACJIEACTBEHHOCTH. B3auMoaeicTBHEe T'€HOB.
HaCJIEeACTBEHHOCTH. I'enetnka nona. CuensjeHHoe ¢ MoJI0M HacleoBaHUe. 3HaUYE€HUE TeHETUKH JIJIsl CEEKIUU U

meaunuHel.  HacieacTBeHHEIE 0oJie3Hn YCJIOBCKA, HUX TIPUYUHBI U HpO(I)I/IJ'IaKTI/IKa.
3aKOHOMepHOCTI/I N3MCHYHMBOCTH. HaCJ'ICIlCTBCHHaSI, NN TCHOTHUIIMYCCKAsA, UBMCHYNBOCTbD.




MoudukannoHHas, WM HEHACJIEeICTBEHHAs, W3MEHYMBOCTh. | EHETHKa ueloBeKa.
I'enetnka um MenuuuHa. MaTepuanbHBIE OCHOBBI HACJIEACTBEHHOCTHM M HW3MEHYUBOCTH.
I'eneTnka M 3BOIIONMOHHAS Teopus. [ eHeTuka nonyrsanuin

JdeMoHcTpanuu
Monorubpuanoe u auruOpugHoe ckpemmBanue. Ilepexpect xpomocom. CreruieHHOE
HacinengoBanue. Myranum.

Tema 2. OcHOBBI
CEJIEKIIUN PACTEHUM,
KUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

Conep:xanue yueOHOro Marepuasa

l'enetnka — Teoperuueckas ocHoOBa cenekimu. OoMallHUBAaHWE >KUBOTHBIX W
BBIpAIIMBAHUE KYJBTYPHBIX PACTEHUM — HavaJlbHBIE JOTambl CEJICKIUU. YUeHHue
H.N.BaBunoBa 0 1eHTpax MHOrooOpa3vs M TPOUCXOXKIEHHUS KYyJIbTYPHBIX PaCTEHUM.
OcHOBHBIE METO/BI CENEKIHUH: THOpPUAM3alUs W HUCKYCCTBEHHBIH OTOOp. OCHOBHBIC
JTOCTIKEHHSI COBPEMEHHOM CENEKIMH KYJbTYPHBIX PACTCHHM, JOMAITHUX >XUBOTHBIX H
MHUKPOOPTaHU3MOB. bBHOTEXHONOTHS, €€ JOCTKEHHUS W TIEPCIEKTHUBBI Pa3BUTHSL.
DTHYECKHE acCMeKThl HEKOTOPBIX JIOCTHXKEHWH B OuorexHomornu. KiioHupoBaHue
XKUBOTHBIX (TpOOIEMBI

KJIOHUPOBAHUS YEIIOBEKA).

JdemoHcTpauuu

entper MHOroOOpa3zusi M TPOUCXOXKICHUS KyJIbTYPHBIX PACTCHHH W JIOMAITHHUX
JKUBOTHBIX.

I'ubpumuzanus. VckycctBennslid oto0op. HacnencrBennsie Oose3Hn yenoBeka. BrnusHue
AJIKOTOJIM3Ma, HAPKOMAHHHU, KYPEHHsI Ha HACJICICTBEHHOCTb.

IIpakTHYeckoe 3aHsTHE 3.

CocraBnenne HpOCTCfII.HPIX CXEM MOHOFI/I6pI/I,I[HOl"0 nu ,Z[I/IFI/I6pI/II[HOl"O CKpCIIUBaHUA.
Pemenne reHeTHUCCKIX 3aJaa4.

IIpakTHyeckoe 3aHsaTHE 4.

AHnanu3 (eHOTHNHMYECKON W3MEHYHBOCTU. BBIsSBIEHHE MyTareHOB B  OKpY’Karoliei
cpelle M KOCBEHHas OIEHKa BO3MOXKHOT'O WX BIIMSIHUSI HA OPTaHU3M.

IIpoucxo:xaenue u

pa3BUTHE )KU3HU HA

3eMJie. IBOJTIOIHOHHOE

YYeHue

Tewma 1. [Ipoucxoxnenue | ['Mmore3ssl  NPOUCXOXKIEHUA  KU3HU.  VI3yueHHE  OCHOBHBIX  3aKOHOMEPHOCTEU

1 Ha4YaJIbHBIC 5TaIlbl
PAa3BUTHUC X KU3HU HA

BO3HUKHOBCHUA, PA3BUTHA U CYLICCTBOBAHUA XU3HU Ha 3emiue. YCIOKHECHHE >KHUBBIX
OpraHu3MOB B TIIPOHOECCEC ISBOJIFONHNH. MHoroo6pa31/Ie JKMBOI'0 MHUpa Ha 3eMmile u




3emute. Mctopus
Pa3BUTHS SBOJIIOLIMOHHBIX
uaen.

COBpEMEHHasi ero opranuzauus. Mcropus pa3BUTHS 3BOJIOLMOHHBIX HJEH. 3HaueHHe
pabor K.JIunues, X.b.Jlamapka B pa3BUTUHU DBOJIOIMOHHBIX HJACH B OHOJIOTHH.
OBomonunonnoe yuenue Y./lapsuna. EctectBennsiif 0T00p. Posib 5BOMOIMOHHOIO yUeHHS
B (hOpMUPOBAHHH COBPEMEHHOW €CTECTBEHHOHAYYHOW KAPTHHBI MUPA.

JdeMoHcTpauuu
Kpurepun Buma. CrpykTypa NOmyisiiud. AJanTHBHBIE OCOOCHHOCTH OPraHWU3MOB, HX
OTHOCUTEJIbHBIN XapaKTep.

Tema 2. MukposBOIIOIHUS
Y MaKpO3BOJIIOIHS.

Conep:xxanue yueOHOro Marepuaja

CoxpaHeHne OMOJIOTMYECKOTO MHOrooOpa3usi Kak OCHOBAa YCTOMUMBOCTH OuOChepbl U
MIPOTpPpECCUBHOIO €€ pPa3sBUTHA. HpI/I‘II/IHI)I BbIMUpAHHA BH/IOB. OCHOBHEBIE HaIlpaBJICHUA
ABOJIIOIIMOHHOTO Tporpecca. bHonorudyeckuid mporpecc W OHOJIOTMUECKHl perpecc.
Konuenuus Buna, ero kpurepuu. llonmynsanus — cTpyKTypHasi €IMHUIIA BUJIA U SBOJIIOLHH.
JBwxkymue cuibl SBOMONKMA. CHHTETHYECKAs TEOPHS HBOJIONUNA. MUKPOIBOIIOIHS.

CoBpemeHHbIE MIpe/ICTaBICHUS 0 BUJI000pa30BaHUU (C.C.YetBepuxos,
N.N.IImansraysen). MakposBosmonus. JlokazaTenbcTBa 3BOJIIOLHH.
JdemoHcTpauuu

DBOJIIOIIMOHHOE JIPEBO PACTUTEIHHOTO MUPA. DBOJIOIMOHHOE APEBO )KUBOTHOT'O MUPA.
[IpencraBuTeny peIkuxX U UCYE3AIONINX BHIOB PACTCHUH U )KMBOTHBIX.

IIpakTHYeckoe 3aHsATHE 5.

Omnucanne ocobei 0HOTo BUAA 0 MOP(OIOTHIECKOMY KPUTEPHIO.

IIpakTHYeckoe 3aHsTHE 6.

[IpucnocoOnenrie OpraHu3MoOB K pa3HbIM cpeiaM OOWTaHus (BOAHOM, Ha3eMHO-
BO3YITHOM, TOYBEHHON).

IIpakTHYeckoe 3aHsTHE /.

Anammus u OLCHKA PA3JIMYHBIX I'MIIOTC3 IIPOUCXOKACHUA JKU3HU.

ITpoucxoxaenue
JeJI0BeKa.

Tema 1. AHTpoIoreHes.
UYenoseueckue pachl.

Copep:xxanue yueOHOro Marepuasa

Opomtoruss  npuMmaToB. COBpPEMEHHBIE THMIOTE3Bl O MPOUCXOXKICHUM  YEJIOBEKA.
JlokaszaTenbcTBa pOJICTBA YEJIOBEKA ¢ MIIEKOMMUTAOIMMHI KUBOTHBIMHU. JTalbl SBOJIIOLUA
yenoBeka. YenoBedyeckue pacbl. POACTBO M €IMHCTBO MPOMCXOKICHHS YEIOBEYECKUX Pac.
Kpurtuka pacusma.

JdeMoHcTpanuu
UepTel cXOACTBA M pa3iMuusl 4YelIOBEKa M JKMBOTHBIX. YUepTel cXoAcTBa 4YellOBEKa U




npumMatoB. [Tpoucxoxnenue yenoseka. Yenoseueckue pacsl

IIpakTHyeckoe 3ansTue 8.

Anamm3 u OLICHKA PA3JIMYHBIX TUIIOTE3 O MPOHUCXOKACHNHN YCIIOBCKA.

OCHOBBI JK0JIOTMH.

10

Tema 1. Dxonorus -
HayKa o
B3aMMOOTHOIICHUAX
OpraHnu3MoOB MEKOY
co0oil U OKpyXaroIen
Cpenou.

Conep:xxanue yueOHOro Marepuasa

Okonorndyeckue (HakTOpbl, UX 3HAYCHUE B KU3HU OPTaHU3MOB. DKOJOTHUECKUE CHCTEMBI.
BunoBas m mnpocTtpaHCTBEHHas CTpyKTypa 3kocucteM. [luiieBble cBs3M, KpPyroBOpOT
BEILECTB U MpEBpAIllEHUE SHEPruu B BKOCUCTEMaX. MeXBHUIOBbIE B3aUMOOTHOLIEHHS B
JKOCHCTEME:  KOHKYpEHLHUs, CHUMOWO03, XUIIHUYECTBO, mMapasuTu3M. [lpuuunsl
ycroiiunBocT U cMeHbl 3kocucreM. Cykueccun. MckyccTBeHHblE cooOmecTBa —
arpodKOCUCTEMBI 1 YPOOIKOCUCTEMBI.

JdeMoHcTpauuu

Kpyrosopor yriepona (azora u ap.) B Omochepe. Cxema arposkocucteMbl. Oco6o
OXpaHsieMbIe PUPOJIHBIE TeppuTOpun Poccruu. Jkonorndeckre GakTopbl U UX BIUSHHUE HA
OpraHU3MBlI. Me)KBI/I}IOBI)Ie OTHOIICHUA: KOHKYPCHIIUA, CI/IM6I/I03, XUIITHHUYECTBO,
napasuTu3M. SpycHOCTh pacTUTenbHOro cooOmectBa. [lumieBpie 1enu U CeTH B
OHOIIEHO3E.

Dxonorudeckue nupamuasl. Cxema skocucteMbl. KpyroBopoT BeleCTB U MpEBpalIcHUE
SHEPrUH B DKOCHUCTEME.

Tewma 2. buocdepa —
riio0abHasi 3KOCUCTEMA.

Copep:kaHue y4eOHOIr0 MmaTepuaja

VYuenue B.M.Bepnaackoro o 6mocdepe. Ponb xuBbIX oprann3MoB B onochepe. bruomacca.
KpyroBopoT BaxHEHIINX OMOTEHHBIX 3JIEMEHTOB (Ha MpUMEpe yriepoia, a3oTa  Jp.) B
ouocepe. HM3menenmss B Ouochepe. IlocmencTBus ACSITEIBHOCTH YEJIOBEKa B
OKpy:karomei cpene. BoznelicTBue MpOU3BOJACTBEHHON JESATENBHOCTH HA OKPYKAIOIIYIO
cpeny B obmactu cBoe Oynyiieit mpodeccun. [nodaapHble 9KOIOTrHYEeCKHe MPoOIeMbl U
MyTH UX PELICHHUS.

Tewma 3. buocdepa u
YEIIOBEK.

Copep:xanue yueOHOro Marepuasa

OKoJ0rus Kak TEOpPETUYECKass OCHOBA PAllMOHAIBHOIO MPUPOAOIOJIB30BAHUS U OXPAHbI
npupoasl. Hoocdepa. IlpaBuia moBeneHus moaeld B OKpyXkarolleil MpUpOJHOM cpere.
bepexxHoe oTHOLIEHME K OHWOJOTMYECKUM OO0BEKTaM (pacTeHUsIM U JKUBOTHBIM M HX
cooOImiecTBaM) M HUX OXpaHa. DKCKypcuu. MHorooOpasue BuaoB. Ce30HHBIE (BECEHHHE,
OCEHHME) U3MEHEHHUs B PUPOJIE.




JdeMoHcTpanuu

KpyroBopor yrnepoma (azora um ap.) B Oumoctepe. Cxema arposkocucrembl. Ocobo
OXpaHsieMble TPUPOHbIe TeppuTopun Poccun. Dxonorudeckue GakTOpbl U UX BIUSHUAE HA
OpraHu3Mbl. MEXBHIOBBIE OTHOWICHHS: KOHKYPEHLHUS, CHUMOWO3, XHIIHHYECTBO,
napasuTusM. SIpyCHOCTh pacTUTENBHOro coobmiectBa. [lumeBbie memu W ceTH B
OuoleHo3e.

Okonorndyeckue nupamuael. Cxema sKocucTeMbl. KpyroBopoT BelIecTB M IpeBpalieHue
SHEPTHHU B IKOCHCTEME.

IpakTnueckue 3ausiTus 9.

OnucaHue aHTPOIIOr€HHBIX U3MEHEHUH B €CTECTBEHHBIX IPUPOJIHBIX JIaH IIadTax cBoeh

MECTHOCTH. !
IpakTuueckoe 3anstue 10.
CpaBHUTENBHOE ONMUCAaHUE OJHON M3 €CTECTBEHHBIX MPHUPOAHBIX CHUCTEM (Hampumep,
Jieca) U KakoW-HUOYAb arpo3sKOCUCTEMBI (HallpuMep, MIIIEHUYHOTO MOJIf). 2
IpakTHyeckoe 3ansiTue 11.
CocraBiieHne cxeM NepeJadyd BEIIeCTB U SHEPruu MO LEMsSIM MHTAHUS B HPUPOTHOU 5
9KOCHCTEME U B arpoIieHO3e.
IIpakTHyeckoe 3aHsTHE 12.
Omnucanne W TPAKTUYECKOE CO3/IaHUE MCKYCCTBEHHOW SKOCHCTEMBI (ITPECHOBOIHBIN 5
akBapuyM). Perienue skoiornueckux 3aaad.
Bbuonuka. 2
Tema 1. buonuka kak Conep:kanue y4eOHOro MmaTepuaja
OJTHO W3 HAIpaBJICHUM PaccmoTpenue OuoHMKON ocoOeHHOCTENH MOPHOPU3NOTOTHYECKON OpraHU3aIUU KUBBIX
OuoNorNN U OpPraHU3MOB M UX HCIOJb30BaHMS ISl CO3/IaHUS COBEPUICHHBIX TEXHUYECKHX CHUCTEM U
KkuOepHeTHKH. ITOroBoe | yCTpONCTB MO aHAJIOTUH C )KUBBIMH CHCTeMaMH. [IpUHIMITBI ¥ TPUMEPBI UCTIOIb30BAHUS B 2

3aHATHUC.

XO3SIICTBEHHOW JEATENBHOCTH JtoJeli MOp(hOPYHKIHOHATBHBIX YepT OpraHu3aluu
pacTeHHii U KUBOTHBIX.

JdeMoHcTpanuu

Mozenu ckiiaauaTol CTPYKTYpBbI, HCIOJIB3YyEMOI B cTpouTenbeTBE. TpyOuaThie CTPYKTYPHI
B JKMBOM IIPUPOJE U TEXHHUKE. ADPOJNHAMUYECKHE U TMIPOJUHAMHYECKHE YCTPOMCTBA B
YKUBOU NIPUPOJE U TEXHHUKE.

IIpome:xxyTouHasi arrecrauus ¢popme audpdpepeHIHPOBAHHOIO 3a4eTa

nUToro
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1. — o3HaKOMHTENBHBIH (Y3HaBaHHE paHee H3YYEHHBIX 00BEKTOB, CBOICTB);
2. — PenpOYKTHBHBIH (BBIOJIHEHHE JESTEIBHOCTH MO 00pa3ily, HHCTPYKIHH WX TI0/T PyKOBOJCTBOM)
3. — IPOJYKTHBHBIH (IJIAHHPOBAHUE U CAMOCTOSTEIBHOE BBITOHEHHE ACSTEBHOCTH, PElIeHHE TPOOJIEMHBIX 3a/1a4)



3. YCJIOBUSA PEAJIMBALIAUA ITPOI'PAMMBI INCHUITJIMHBI

3.1. TpeOoBanuss K MHHMMAJIBHOMY  MATEPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

Peanuzanus nporpamMmbl JTUCHUIUIMHB TpeOyeT HaJIMUUs Y4YEOHBIX KaOWHETOB
«XumMun» u «buoorumy.

O6opynoBaHue yuyeOHOTro KaOUHeTa:

- TOCaI0YHBIE MECTa M0 KOJIMYECTBY 00YJarOIIUXCS;

- pabodee MeCTO MperoaaBaTeds;

- IOCKa KJIaccHas

- KOMIUIEKT Y4eOHO-HAIVIAIHBIX MOCOOWH MO AMCHUIUIMHE «XHUMHU» (CTEHJBI,
CXEMbI, TaOJHWIbl, OIOPHBIE KOHCIEKTHI, Yyd4eOHbIe TOCOOMs, CIPaBOYHBIC
MaTepHaIbl)

- HabOp MOCYIbI, 000PYIOBAaHUS U PEAKTUBOB IS IEMOHCTPAIIMOHHOTO
OKCIIEPUMEHTA M MPAKTUIECKUX PaboT.

- KOMIIJICKT y‘{e6HO-HaFHHHHBIX IIOCOOMH IIO AUCHUITIINHE «buonorusy» (CTGHJIBI,
CXCMBbI, Ta6JII/IIII)I, OIIOPHBIC KOHCIICKTHI, y‘l€6HBI€ HOCO6I/ISI, CIIPpAaBOYHBLIC
MaTcpualibl, MOACIIN, MYJIAKU U MUKPOIIPCIIapaThI OMOJIOTMYECKHUX O6’I)GKTOB)

Texnuueckue cpeacTBa 00y4eHUS:

- KOMITBIOTEP € JTUIEH3UOHHBIM IPOrPaMMHBIM 00ECTICYEHHEM
- MYJbTHUMEIUNHBIN IPOCKTOP;

- JKpaH

3.2. UudopmanuoHHoe obecrieueHne o0yueHmst

Ilepeyens pexkoMeHAyeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,
AOMOJTHUTEJIbHOM JTUTEePaTypPhbl

OcHoBHas1 uTEpaTypa 1Mo pasaeay «XuMush»

1. Oprannueckas xumus: yueonuk mis CI10/ U.U. I'panbepr, H.JI.Ham- 8-¢ u3g.-
M: UznarensctBo FOpaiit, 2017-608c.- Cepus : [IpodeccuonansHoe
obpaszoBanme. Pexxum moctyna: http://urait.ru

2. O6mas xumus. B 21. Tom 1: yue6nuk mis CIT1O/ H.JIL I'muaka: mox pea. A.B.
[ToikoBa. A.B. bab6akosa.- 20-e u3n., mepepad. u non. — M: U3narenscTBo
IOpaiit. 2017.- 353¢.: (4) c. uB .¢pxi1. BKI. — Cepust: mpodhecCHOHAITBHOE
obpaszoBanme. Pexum moctyna: http://urait.ru

3. O6mas xumus. B 21. Tom 2: yae6nuk mrst CITO/ H.JIL. I'muaka: mox pen. A.B.
[TokoBa. A.B. babakosa.- 20-e u3n., mepepald. u nomn. — M: M3marenscTBO
IOpaiit. 2017.- 379¢.: (4) c. uB .¢xiI. BKI. — Cepust: mpodhecCHOHAIIBHOE
obpaszoBanue. Pexum moctyna: http://urait.ru



http://urait.ru/
http://urait.ru/
http://urait.ru/

JonoiHuTEIbHAA JIUTEPATypa

1.OneKkTpoHHBIN HAYYHO-TIOMYJISIPHBIN KypHAT «XUMUS U XUMUKIW». Pexum
nocryma: http://chemistry-chemists.com/

2.HayuHo-nonynsipHbli xKypHai «XUMHS U KU3HbY». Pexum
nocryma:http://www.hij.ru/

3.0030pHBII HAYYHO-TTONYJIIPHBIN )KypHAT «YCcHexu XuMum». Pexxum
nocryma:http://www.uspkhim.ru/

4. Kypuan «Xumus.1 centsops» Pexum moctymna: http://him.1september.ru
5.Hayunsiii xypHan «O0mas xumusi». Pexxum nocryna:
http://genchem.ru/avtoram/

6.3agauu u ynpaxxnenus no oduieit xumuu: y4ueo.- npaktud. [locodbue nus CIIO/
H.JI. T'nunka: nox pexa. A.B. Tlonkosa. A.B. babakosa.- 14-e uzn.— M:
NznarenscTBo FOpaiit. 2016.- 236¢.: Cepusi: npodeccruoHanbHoe 00pa3oBaHUE.
Pesxxum noctyna: http://urait.ru

7. Meronuueckre peKOMEH a1 M0 MPOBECHUIO MPAKTUYECKUX PadOT
TUCUUIUIAHBI «ECTECTBO3HAHUE» pa3fen « XUMHUS» IS CIEHHAIbHOCTEN
TexHudeckoro npodus. Pazpaborunk: H.W.bupkuna, npenogasarens TTXKT-
¢unmuan PI'VIIC. Tuxoperk 2018r.

8.MenoTnueckre peKOMEH/IallUU M0 BHIMOIHEHUIO CAMOCTOSITEIbHONW PabOTHhI
oOyuarouumucs no aucuuiuinie «EctectBo3Hanue» pasnen « XuMusy» 1is
CrieUalIbHOCTEeH TexHuueckoro npoduis. Pazpadborunk: H.U.bupkuna,
npenoaaatens TTXKT-puwman PT'YIIC. Tuxopenk 2018r.

OcHoBHas JuTepartypa no pasaeay «buosorus»

1. buoaorusi: yueobnuk u npaktukym mius CIIO/B.H. Speirun (u np.); mon. pen.

B.H. Speiruna.- 2-e uza.-M.: M3gatensctBo FOpaiit. 2017.- 453c¢.:
https://biblio-online.ru/book/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC

JlonmoTHUTEIbHbIE HCTOYHUKH

1. buonorus nns mpodeccuii U CHeruanbHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
HaygHoro mpoduneii: yaeonuk / B. M. Koncrantunos, @aneesa E. O. Pe3anos
A.I. - M.: Akanemus, 2015

2. I'enernka dYemoBeKa C OCHOBOM MEACIMHCKON TEHETHKH yd4eO. mocoOue s
CIIO/ T.H. bopucosa, I'.'1I. UyBakoB. -2-¢ u3a., uctp. u noxa. -M.: M3marenbcTBo
Opaiir. 2017.- 182c.: — Cepus: IlpodeccronanpsHoe oOpa3oBaHme. Pexnm
nocTymna: http://urait.ru (He BXOJAUT B IEPEUECHD )

3. XKypnan «buosorus» bio.lseptember.ru

4. XypHau yuuresns 6uosorum. €-0snova.ru

5. TasersI u xxypHaisI M0 Onosornn Window.edu.ruycatalog/resources/biologiy

6. Metoauueckue pPEKOMEHIAIMKM K BBIMOJHEHUIO CAMOCTOSTEIBHOW pPaOOTHI
cTyneHToB 1o aucuurmiuHe «EctecTtBo3Hanue» ( pasgen «buonorusy).



http://chemistry-chemists.com/
http://www.hij.ru/
http://www.uspkhim.ru/
http://him.1september.ru/
http://genchem.ru/avtoram/
http://urait.ru/
https://biblio-online.ru/book/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC
http://urait.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1435.zsatnqlxqj1mKry3aWKY-Ip6bOqWUXZTJK8NBQllHHW3Kzers2poVewcp0qrxAsvJC-40mteEArGfGdF2G1iHdYpUpdEv9graSAZ7NDB89g.e3c990bbc09a8d58fb07f04f57496081e93f1d43&uuid=&state=PEtFfuTeVD5kpHnK9lio9WCnKp0DidhEnJgmlcOG45qI0Z2wnJ3LIzP_D6tTfKnzyguWre6QFEI,&&cst=AiuY0DBWFJ5Hyx_fyvalFLHGpUAYnszqUqFSzBUAThvyamRVNGWiooj63JMDLTwyc8fuyVz6K9rROKdC59UPiKR3B41Th_EWGfP_cKOoUBTYAuWciY0BzRySXWKH6m-ErBTp8S4tLl6JlYiQPRUsphLNPXstlZtd2ZspDwsv298oPpw4kyu0frwQOxngQwgxyYdJME2az65UEKDDVVJjG2DEGRdYIiEGPOUy6t6fUzLDj9ZYy3fzQI8mJlanV4TPydBEiEv4ASG6DV5SHMojr3P44I8UrCBd3ebossBtsSPj5078OsIUViL0V8DIDTGBwLDTQV4sZqDsolTWWQYVGc8J4PENp4JG&data=UlNrNmk5WktYejR0eWJFYk1LdmtxZ1U3aVd4YVlBN2R0ODhTUW1XbmxQUVJoYTlPT0RqZXlnQTRMMS1iREx3OXVNaS1jZE9ISVpBRVFfOTYxYnh5SFZRNzRXOFJLeFMyMUdtSTVfQXo2eUUs&sign=ec688a40ec5405c5bfcf5022836ebc06&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB_2MYtiBAOmpG-5GJFMmwDzBccoI8dhLJNr2Ml8SFZbiIW1X8nf9yyApQtAsr9GteAQP_a2twr-gCyiy4JwO-vUfJh-z0T0vlVbzaTZ5lzg_jR-8BUf51_0L0A0ohMhmvHrsg36KrDiIQgOj8zcP1B5V6Ir5TWN1TuXSmTOZeI87Jm4sucwgV3eJgIjw7v0AiVDUyquMWlByHLe2t57LMC4S3m4wDbTMt9wlXXMGqmLU3UaUoqN4AnlLfs2XHkWfsE2hKCJIU9tBJysy7FEmoxrG5VIzsyH4mha4Ma3Q_TBaMhu-gpQmMMiEZQ4_dnHxBHeNOMJ--FT3Q,,&l10n=ru&cts=1496044259268&mc=5.227081384754095
http://bio.1september.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1435.zsatnqlxqj1mKry3aWKY-Ip6bOqWUXZTJK8NBQllHHW3Kzers2poVewcp0qrxAsvJC-40mteEArGfGdF2G1iHdYpUpdEv9graSAZ7NDB89g.e3c990bbc09a8d58fb07f04f57496081e93f1d43&uuid=&state=PEtFfuTeVD5kpHnK9lio9XRXFZbT4Ua2FWo80joDQ0PY982vMS6LPA,,&&cst=AiuY0DBWFJ5Hyx_fyvalFLHGpUAYnszqUqFSzBUAThvyamRVNGWiooj63JMDLTwyc8fuyVz6K9rROKdC59UPiKR3B41Th_EWGfP_cKOoUBTYAuWciY0BzRySXWKH6m-ErBTp8S4tLl6JlYiQPRUsphLNPXstlZtd2ZspDwsv298oPpw4kyu0frwQOxngQwgxyYdJME2az65UEKDDVVJjG2DEGRdYIiEGPOUy6t6fUzLDj9ZYy3fzQI8mJlanV4TPydBEiEv4ASG6DV5SHMojr3P44I8UrCBd3ebossBtsSPj5078OsIUViL0V8DIDTGBwLDTQV4sZqDsolTWWQYVGc8J4PENp4JG&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdjhkMkJRZ2pZTXNCUXBubjNRd3VSNTJOWmZ0dkFURDZZTl9EdS1meFE2MjBvd3RJNmFURk5fQWFRMjBTWU1ORE9oNkJSbHNaMm5nWHNrQUhFWHFDa2N3NlJPdU1iLUtTdyws&sign=7408de68fb441d9d6d104b3096b8a53c&keyno=0&b64e=2&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB_2MYtiBAOmpG-5GJFMmwDzBccoI8dhLJNr2Ml8SFZbiIW1X8nf9yyApQtAsr9GteAQP_a2twr-gCyiy4JwO-vUfJh-z0T0vlVbzaTZ5lzg_jR-8BUf51_0L0A0ohMhmvHrsg36KrDiIQgOj8zcP1B5V6Ir5TWN1TuXSmTOZeI87Jm4sucwgV3eJgIjw7v0AiVDUyquMWlByHLe2t57LMC4S3m4wDbTMt9wlXXMGqmLU3UaUoqN4AnlLfs2XHkWfsE2hKCJIU9tBJysy7FEmoxrG5VIzsyH4mha4Ma3Q_TBaMhu-gpQmMMiEZQ4_dnHxBHeNOMJ--FT3Q,,&l10n=ru&cts=1496044340940&mc=5.266422352671412
http://www.e-osnova.ru/
http://window.edu.ru/

Pa3pabotuuk: benesueBa A.H., mnpenomaBatens TTXKT- ¢ummana PI'VIIC.
Tuxopenk 2018r.

/. Meroguueckue peKOMEHJAUUU MO padoTe ¢ JUTEPaTypOod MO IUCLHUILIINHE
«EctectBo3Hanue» (pasznen «buonorusin). Pazpabotuuk: beneBuera A.H.,
npenogasarens TTXT- punuana PI'VIIC. Tuxopenk 2018r.

8. Metoauyeckue pEKOMEHAALMHM IO MOArOTOBKE K JudPepeHurnpOoBaHHOMY
3auety no aucuuiuinHe «EctecTtBo3nanue» (pasznen «buonorus»). PaspaboTumk:
benesueBa A.H., npenonasarens TTXT- ¢punnana PI'YIIC. Tuxopenx 2018r.

9. Meroauueckue yKasaHUs I BBINOJHEHUS NPAKTUYECKUX 3aHITHH IO
mucuuiuinae «EctectBo3Hanuey (pasgen «buonorus»). Pazpaboruuk: benepuena
A.H., Kecrepoa H./J[., mnpenonaBarens TTXT- ¢unuana PI'VIIC. Tuxopeux
2018r.

10. Meroanueckue peKOMEHAAIMU MO TNPOBEICHHUIO KOHTPOJBHBIX paboT IO
aucuunianHe «EcrecTtBo3Hanue» (pasnen «buonorus»). Pazpabortuuk: benesunena
A.H., npenoxaBatens TTXT- ¢punuana PI'VIIC. Tuxopeuk 2018r.

11. Meroanueckue pPEeKOMEHJALMU OTKPBITOTO YpOKa - UIPbl C MPUMEHEHUEM
KOMIIBIOTEpPHON  TeXHUKM 1o  guciuiuinHe  «EctectBo3nanue»  (pasnen
«buonorusy»). Papabotunk: benesuea A.H., npenomaBatens TTXKT- ¢punuana
PT'VIIC. Tuxopenx 2018r.

4. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTH OBYYAIOIIUXCHA

4.1. XapakTepuCTHKA OCHOBHbIX BUI0B YUY€OHOM 1eSITeJIbHOCTH
o0yyaromuxcs no pasaeny «XuMus»

Conep:xkanue o0yuyeHusi | XapakTepuCTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
00y4aonuxcsi(Ha YpoBHe YU4eOHbIX J1eiiCTBUII)

YMeHue AaBath ONpeJielIeHUe U ONIepUpPOBaTh CIEAYIOIUMU
XMMHMYECKMMHU NOHATUSAMMU: BELIECTBO, XUMMUYECKHIA JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHbIE ATOMHAs U MOJIEKYJISIpHAsl MAacChl, MOH,
QJIOTPOINHSL, U30TOIbI, XUMHYECKAsI CBSI3b HJIEKTPOOTPULIATEIb-
HOCTb, BAJICHTHOCTb, CTEIICHb OKUCIICHHS, MOJIb, MOJISIPHAs Macca,
Baxueiimmue MOJISIPHBIM 00BbEM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJIEKYJISAP-
XMMHYeCKHe MOHATUSL | HOTO U HEMOJIEKYJISIPHOI'O CTPOEHUS, PACTBOPBI, JIEKTPOJIUT U
HE3JIEKTPOJIUT, MIEKTPOJIUTUYECKAs AUCCOLUALIMS, OKUCIUTEb U
BOCCTaHOBUTEIIb, OKUCICHNUE U BOCCTAHOBJICHHE, TEIUIOBOM 3P HeKT
pEaKIy, CKOPOCTh XMMHUYECKOHN pPEeaKLUU, KaTaJIn3, XUMHUIECKOE
paBHOBECHeE, YTIIEPOJHbII cKeleT, (yHKIMOHANbHAs TPYIIa,
M30MEPHsI, TOMOJIOTHSL.

(DOpMy.]'II/IpOBaHI/Ie 3daKOHOB COXpaHCHUA MACChI BCIICCTB U
IMOCTOAHCTBA COCTaBa BEUICCTB.

YcraHoBKa HquHHHO'CHeI[CTBCHHOﬁ CBA3U MCXKY COACPKaHUEM
OTHUX 3aKOHOB N HAITUCAHUEM XUMHNUYCCKNX (I)OpMy.TI u ypaBHeHHﬁ.
YcTaHOBKA ABOJIIOIMOHHOM CYIIHOCTHU MEHJICIICeBCKOI 1

OcHOBHBIE 3aKOHBI
XUMHUH




COBPEMEHHOU (OpPMYIHPOBOK Mepruoandeckoro 3akona 1. 1.
MenneneeBa. O0bscHeHNE (PU3MUECKOTO CMBICIIA CHMBOJIHKH
MIEPUOINYECKOMN

Tabmumer xumuueckux dnemenToB J1. . MenneneeBa (HoMepoB
2JIEMEHTA, IIEPUOAA, TPYMIIbI) U YCTAHOBKA IPUYMHHO-CJIEICTBEH-
HOH CBS3H MCKAY CTPOCHHUEM aTOMa U 3aKOHOMCPHOCTAMU
W3MEHEHHS CBOMCTB DJIEMEHTOB 1 O6pa3OBaHHI)IX MU BC€UICCTB B
[IEpUOJaX U IPYIIIax.

XapaKTepI/ICTI/IKa 9JIEMEHTOB MaJjbIX U OOJIBIINX MEPUO0B IO UX
nosioxkeHuto B Ilepuognueckoii cucreme 1. . Menaeneesa

OcHOBHBIE TEOpPUH
XUMHH

YcTraHoBKa 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEUIECTB OT
CTPOCHHS aTOMOB 00Pa3yIONIUX UX XUMUICCKIX IEMEHTOB.
XapakTepuCTUKa BAXKHEUIIIUX TUIIOB XUMUYECKHUX CBS3EH U
OTHOCUTEILHOCTH 3TOW THUIOJIOTHH.

OObsicHEHNE 3aBUCUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa U
CTPOEHUS KPUCTATUTMYECKUX PEIIETOK.

DopMyIMPOBKA OCHOBHBIX MOJ0KEHUN TEOPUU IIEKTPOIUTUUECKOU
JIMCCOLMAIIMN U XapaKTEPUCTUKA B CBETE ITOW TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUN. DOpMYyIHpPOBKA
OCHOBHBIX TTOJIOKEHUH TEOPUU XUMUUYECKOTO CTPOCHUS
OPraHNYECKUX COCTMHEHUN U XapaKTEPUCTUKA B CBETE 3TOW TEOPHUH
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEANHEHHI

Baskneiinme BenecTrBsa
U MaTepuajbl

XapakTepucTHUKa COCTaBa, CTPOCHUS, CBOMCTB, TIOJTYUEHUS U
npuMeHeHus BakHenmux metayios (IA u Il A rpynmn, amtomuHus,
JKelesa, a B eCTECTBEHHO-HaAyYHOM IMpoduiie 1 HEKOTOpHIX d-
AJIEMEHTOB)HU UX COCAUHCHHUH.

XapakTepucTUKa coCTaBa, CTPOCHUS, CBOMCTB, OJYYEHUS U
npuMeHenns BaxkHeimmx Hemeraimios (VIII A, VIIA, VIA rpynm, a
Takke azora u pochopa, yriaepoaa u KpeMHUS, BOIOPOA) U X
COCTUHEHUH.

XapakTepucTUKa coCcTaBa, CTPOCHUS, CBOMCTB, OJIYYEHUS 1
IPUMEHEHHUS BaKHEHIIINX KIIaCCOB YIIIEBOJOPOJIOB (JIKaHOB,
[IUKJIOAJIKAHOB, aJIKEHOB, AJIKNHOB, ApEHOB) U UX Hanbosee
3HAYMMBIX B HAPOJIHOXO35IICTBEHHOM IUJIaHE IIPEJICTABUTEIIEH.
AHaJIOrM4YHas XapakTepUCTUKA BaXKHEUILINX IIPEICTaBUTENEH
JPYTUX KJIaCCOB OPraHMYECKUX COCUHEHUI: METaHOoIa U 3TaHoa,
CJIOKHBIX 3(UPOB, KUPOB, MBLI, aANBIACTUIOB ((hOpMaIbAECTUA0B U
areTanabAeTn/1a), KETOHOB (aleToHa), KapOOHOBBIX KHCIIOT
(YKCYCHOI KHCIIOTBI, 1151 €CTECTBEHHO-HAYYHOTO MPOpUIIS
npeIcTaBUTeNel APYTUX KIacCOB KUCIOT), MOHOCAXapUIO0B
(TIIFOKO03BI), TUCaxapuIoB (caxapo3bl), MOJIKCcaxapuaoB (Kpaxmaia u
LEJLTION03b), aHUIINHA, AMUHOKHUCIIOT, OEJIKOB, HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAyYyKOB, IJIaCTMacC

XuMH4YeCKHUM A3BIK H
CHMBOJINKA

Hcnonp3oBaHue B yqe6H0171 u HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH
XUMHUYCCKUX TCPMHUHOB U CUMBOJIUKH.

HazBanue HU3YYCHHBIX BCUICCTB I10 TpHBHaﬂBHOﬁ 50)051
Me)KILYHapOﬂHOﬁ HOMCHKIJIATYPEC U OTPAXKCHUC COCTaBa 3TUX
COE€IUHEHHUH C TOMOIIbI0 XUMHISCKUX (1)OpMy.TI.

OTpa)KeHI/Ie XUMHUYCCKHUX MTPOLECCCOB € ITOMOLIBIO ypaBHeHI/Iﬁ
XUMHUYCCKUX peaKHHI’I

XuMHYeCcKHe peakunuu

OOBsicHEHHE CYIIHOCTH XUMUYECKUX IporeccoB. Knaccudukarus
XMMHMYECKHX PEaKIUil 110 pa3IuyHbIM NPU3HAKAM: YHCIY U COCTaBY




MPOAYKTOB U PEAreHTOB, TEINIOBOMY 3(P(eKTy, HapaBICHHIO,
(haze,HATMYMIO KaTaJIN3aToOpa, N3MEHEHHIO CTETICHEH OKUCIICHUS
3JIEMEHTOB, 00PA3YIOIIKX BEIIECTBA. Y CTAHOBKA MPU3HAKOB 0OIIETo
U Pa3JIMYHOI'0 B TUIIOJOTUH PEAKLMM Il HEOPraHUYECKOM 1
OPraHU4eCKON XUMHH.

Knaccugunukanms BemecTB U MpoLeccoB ¢ TOUKH 3PEHHS
OKHCIIeHUA-BoccTaHOBIIeHH. COCTaBIIeHHE YPaBHEHUH peakiuii ¢
IIOMOILBIO METO/1A AIIEKTPOHHOI 0 OanaHca.

OObscHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOM peakuu 1
TI0JIOKECHHS XMMUYECKOTO PAaBHOBECHS OT pa3iInyHbIX (pakTopoB

Brmmonmenne XHMHYECKOT0 SKCIICPpUMCHTA B IIOJITHOM COOTBCTCTBHUU

XuMHYeCKUi ¢ mpaBwiamu Oe3zomacHoctu. Habmonenue, Gpukcanus u onrcanue
JKCIEPHUMEHT PEe3yaBTaTOB IPOBEIECHHOIO
JKCIIEpUMEHTA

[IpoBenenue caMOCTOSATENBLHOTO MOMCKAa XUMUYECKOW HH(pOpMaLu
C MCMOJIb30BaHUEM PA3IUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
XumMuveckas W3JIaHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
uHopMmanus Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTHH J1st 00paboOTKU U
neperayl XuMU4eckor nH(OpMalliu U €€ MpeICTaBICHHs B
pa3nuuHbIX popmax

Pacuetnl no YcTaHOBKa 3aBUCHUMOCTH MEXIY KAYECTBEHHON M KOJTMYECTBEHHON
XHMHYECKHM CTOpPOHAMHU XUMHUYECKUX 00BEKTOB M MPOIECCOB. Pemenne
popmysnam pacyeTHBIX 3a]a4 [0 XUMUYECKUM (opMyJiaM U ypaBHe-

U YPABHEHHUSM HUSM

OObscHEeHNnEe XUMUYECKUX SIBICHUN, IPOUCXOIALIUX B
pUpoIe,0bITY U Ha Mpou3BoaAcTBe. OnpeeneHrne BO3MOKHOCTEH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSIX.
CobmroieHne mpaBuil 3KOJIOTHYECKH IPAMOTHOTO MTOBEACHHUS B
OKpYy-

xatorieit cpene. OneHka BIAUSHUS XUMUYECKOT0 3arpsi3HEHUs
OKpY’Karolllel cpesibl Ha OpraHu3M YeJOBeKa U IPYTHe KUBbIC
opranu3msbl. CoOuoieHne npaBuil 6€30MacHOro 0OpalieHus ¢
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU, JIa0OPATOPHBIM
000pyI0BaHUEM.

[ToaroroBka pacTBOpPOB 33JaHHOM KOHIIEHTPALMK B OBITY U Ha
IIPOU3BO/ICTBE.

Kputnueckast oneHka JOCTOBEPHOCTH XUMHYECKON
uHGOPMaIIMU, TOCTYNAIOIIEH U3 Pa3HBIX UICTOYHHKOB

IpodpuniabHoe u
npodeccuoHaIbLHO
3HAYUMOoOe coJepKaHue

4.2 XapaKkTepuCTHKA OCHOBHBIX BU/J0B Y4eOHOM 1eATeJIbHOCTH
o0yuyaromuxcs nmo pasjaeiny «buosorus»

Conep:xanue XapaKkTepuCcTHKA OCHOBHBIX BH/I0B 1eSITEJIbHOCTH
00y4yeHus1 o0yyarommuxcs (Ha ypoBHe yU4eOHOM 1eATeJIbHOCTH)
BBenenue O3HakoMJieHHE C OWOJIOTMYECKHMMHU CHUCTEMAaMHU Pa3HOTO

YPOBHS: KJIETKOM, OpPraHW3MOM, MOMYJISIUENH, IKOCUCTEMOM,




ouocdepoil. Onpeaenenue poau 61MoJIOruu B HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTUHBI MHpa U
IPAKTUYECKOM NeSATENbHOCTH JTroAen. OO0yueHue
COOJIIOJICHUIO TMpaBWJI TOBEJAEHUS B NpUpOjE, OepexHOMY
OTHOIIEHUIO K OMOJOrMYecKUM OOBeKTaM (pacTeHHUsIM H
YKUBOTHBIM U UX COOOIIIECTBAM) U UX OXpaHe.

YYEHHUE O KVIETKE

XuMHuueckas
OpraHM3anus
KJIETKH

YMeHue npoBOAWTH CPABHEHHE XMMHUYECKOW OpraHU3alUuU
KUBBIX U HEXHUBBIX 00beKkTOB. [lomydeHue npeactaBieHus o
pOJIM OPraHUYECKUX U HEOPraHUYECKUX BEIIECTB B KIIETKE.

Crtpoenue u
(pyHKIUHM KIeTKH

N3yuenue cTpoeHUs KJIETOK JYKapuoOT, CTPOCHUS H
MHOT000pa3usi KJIETOK PAacCTeHUW U >KUBOTHBIX C TOMOIIbIO
MuKpornpernapaTtoB. HaOmionenue KIETOK pacTeHHH U
YKUBOTHBIX noj MUKPOCKOIIOM Ha TOTOBBIX
MUKpoOIMpernapaTax, uX omnucanue. llpuroroBieHue u
ONMKMCAHWE MHKpPOIpPEnapaToB KIETOK pacTeHuil. CpaBHeHUE
CTpPOEHHUSl KJIETOK pPACTEHUM U IKUBOTHBIX [0 TOTOBBIM
MUKpOTpernapaTam.

OO0OMeH BellecTB "
npeBpamieHmne
JHEPrHHU B KJIETKe

YMeHHe CTpOUTH CXEMBl DJHEPreTUUYEeCKOro oOMeHa U
Oouocunre3a  Oenka. [lomyueHume  mpencTaBieHUS O
IPOCTPAHCTBEHHOM CTpyKType 6enka, monekyn JJHK u PHK.

KN3HeHHBIN UK
KJIETKH

O3HaKoMIIEHHE C KJIIETOYHOU TeOpUel CTPOEHUSI OPTaHU3MOB.
YMeHre caMOCTOSITENIbHO MCKaTh J0Ka3aTelbCTBAa TOTO, YTO
KJIETKa — DJJEMEHTapHas >KMBas CHUCTEMa U OCHOBHas
CTPYKTYpHO-(DYHKIIMOHANIbHAA  €IMHUIIA  BCEX  JKHUBBIX
OpraHU3MOB.

OPI'AHU3M. PASMHOXEHUE U UTH/IUBUAYAJIBHOE PA3BUTHUE

OPI'AHU3MOB

Pasmuoskenue
OpPraHu3MoOB

OByajicHe 3HAHUSMHU O PAa3MHOXCHHMHM KaK O BaKHEUIIeM
CBOMCTBE JKMBBIX OPraHU3MOB. YMEHHE CaMOCTOSATEIbHO
HAaXOAUTh OTJMYUS MHUTO3a OT MeEHOo3a, oOmpenenss
SBOJIIOIIMOHHYIO POJIb ATUX BUJIOB JCJICHUS KJIECTKHU.

NuauBuayajabHoe
pa3BuTHe
OpraHmsma

O3HakoOMJIEHHE C OCHOBHBIMHU CTAaMsIMU OHTOI€HE3a Ha
IIPUMEPE PA3BUTHA TMO3BOHOYHBIX JKUBOTHBIX. YMEHUE
XapaKTepru30BaTh CTAANH MOCTIMOPHUOHAIBHOTO Pa3BUTHS Ha
npumepe  yenoBeka.  O3HakOMIIeHHME €  OpPUYUHAMHU
HapyUIEeHH B pPa3BUTHM OpPraHu3MoB. Pa3Butue yMmeHus
IIPABUJIBHO dbopmupoBaTh JIOKA3aTENbHY O 0azy
HBOJIIOLIMOHHOTO Pa3BUTHSI )KUBOTHOTO MUpA.

NuauBuayajabHoe
pa3BuTHe
yeJIoBeKa

BrisiBneHne u onucaHue MPU3HAKOB CXOJCTBA 3apOAbIIIEH
YeJIOBeKa M JPYrMX MO3BOHOYHBIX KaK JIOKa3aTeIbCTBA MX
ABOJIIOIIMOHHOTO pojacTBa. [loslydeHue mnpeacTaBieHus o
MOCJICICTBUSIX BIIVSIHUS AJIKOTOJIsI, HHKOTUHA, HAPKOTHYECKHUX
BEIIIECTB, 3arpsi3HCHUS Cpelibl Ha  pa3BUTHUE u




| perpoIyKTHBHOE 310POBBE YEIOBEKA.

OCHOBbBI 'EHETHUKU U CEJIEKIIMHU

3aKoHOMEpPHOCTH
U3MEHYHMBOCTH

O3HAaKOMJIEHHE C HAcCJEICTBEHHOM M HEHACIEJCTBEHHOMN
U3MEHUMBOCTBIO M €€ OHOJIOTMYECKOW POJIbI0 B HBOJIIOLUHU
#uBoro mupa. [lonydeHnue npencraBieHust O CBA3H F€HETUKU
U MeauuuHbl.  O3HaKOMJIEHHME C  HACJEJCTBEHHBIMU
OOJIE3HSAMHM 4YeJIOBEeKa, UX NPUUYMHAMH W NPOPUIAKTUKOM.
N3yuyenue BIMSHUS aJKOT0JiM3Ma, HAPKOMAHUU, KypeHHs Ha
HACJIEICTBEHHOCTh Ha BUJIEOMATEpHAIE. Ananus
(eHOTUNHMYECKOW H3MEHYMBOCTH. BBIsBIE€HHWE MyTareHoB B
OKpYXalolel cpele U KOCBEHHas OLIEHKAa BO3MOXHOTO HX
BJIMSIHUSL HA OPTaHU3M.

OCHOBBI ceJIeKIH
pacreHui,
KHBOTHBIX H
MHUKPOOPTraHN3MOB

[Tomyuenue npeacraBiieHUs] O TEHETUKE KAK O TEOPETUYECKON
OCHOBE ceJieKuu. Pa3BuTuMe MeTanpeIMETHBIX YMEHUW B
poIlecCe HAXOXKACHUS Ha KapTe IEHTPOB MHOrooOpaszusi u
MPOMCXOKJIECHUS KYJbTYPHBIX PpPACTEHUW M  JOMAallHHUX
KUBOTHBIX, OTKPBITHIX H. 1. BaBunoseiM. 3yuenue metonoB
ruOpuAM3allui W HUCKYCCTBEHHOTO  OTOOpa.  YMeEHwHe
pa3oupaThbCsi B ATUYECKUX ACTIEKTaX HEKOTOPBIX JOCTHXKCHUMN
B OMOTEXHOJIOTHUHU: KJIOHUPOBAaHUU >KHUBOTHBIX U MpoOiIieMax
KJIOHUPOBaHUs 4YejoBeka. (O3HAKOMJIEHME C OCHOBHBIMHU
NOCTHKEHUSIMU ~ COBPEMEHHOM  CEJIEKIUM  KYJIbTYPHBIX
pacTEeHHUH, TOMAITHUX )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

INPOUCXOKJAEHUE U PASBUTHUE )KU3HU HA 3EMJIE.

IBOJJIIONNMOHHOE YYEHHE

IIpoucxoxaenue u
HavYaJIbHbIE
JTanbl Pa3BUTHS
*KH3HH Ha 3emJie

AHanu3 W OIIEHKa pPa3JIUYHbIX THUIIOTE3 MPOUCXOXKIACHUS
*u3HU. [lomydeHue mpeacTaBiaeHus 00 YCIOKHEHUHU KHUBBIX
OpraHu3MoOB Ha 3eMJie B TMPOLIECCE OHBOJIOIUU. YMEHHUE
AKCIIEPUMEHTAJIbHBIM  IIyTEM  BBISABISITh  aJIalITUBHBIC
OCOOCHHOCTH OPraHHW3MOB, HMX OTHOCHUTEIBHBIM XapakTep.
O3HakOMJIEHHE C HEKOTOPBHIMHM MPEACTABUTECISIMU PEIKUX U
MCUE3AI0IINX BHUJOB PAaCTEHHM W KUBOTHBIX. I[IpoBeneHue
OmHMCaHug o0co0ell OgHOTO BHJA MO MOP()OIOTHUSCKOMY
KPUTEPUIO TPH  BBINOJHEHHH J1A0OpaTOpHON  pabOTHIL.
BrisiBieHHEe yepT mpUCIIOCOOIEHHOCTH OPTaHU3MOB K pa3HbIM
cpenam oOHuTaHUA (BogHOM, Ha3€MHO-BO3/IyILIIHOM,
MMOYBEHHOM).

Hctopus pasBurus
IBOJIIOLIMOHHBIX
uaen

N3yuenne Hacneaus 4enoBeUeCTBA HA IPUMEPE 3HAKOMCTBA C
yucTopuen pa3Butus 3BoaOUMOHHBIX uaen K. Jlunnes, K. b.
Jlamapka Y. [lapBuna. OueHHMBaHUE POJU SBOIIOLHOHHOIO
yaeHus B (GOPMHPOBAHWH COBPEMEHHON E€CTECTBEHHO-
HAy4YHOW KapTUHbI Mupa. Pa3Buthe CnocoOHOCTH SICHO U
TOYHO W3JIaraTh CBOM MBbICIH, JIOTUYECKH OOOCHOBBIBATH
CBOKO TOYKY 3pEHHMs, BOCIPHUHUMATh M aHAJU3UPOBATH




MHEHHSI COOECEIHUKOB, MPU3HABAs MPABO JAPYroro yeaoBeKa
HA MHOE MHEHHE.

Muxkpo3BoJronus
1 MaKpO3BOJIIOLMSA

O3HaKOMIJIEHHE C KOHLIETILUENH BUA, €€ KPUTEPUSIMU, TOJ00P
OPUMEPOB TOTO, YTO MOMYJSALMS — CTPYKTypHAas €IMHUILIA
BUJAa U 3BOodOUMU. O3HAKOMJIEHHE C JBUKYIIMMUCS CUIaMHU
SBOJIIOIMU U €€ J0Ka3aTelbCTBAMU. YCBOECHHME TOr0, 4YTO
OCHOBHBIMHU HAIlPaBJIEHUSIMU H3BOJIIOLIMOHHOIO Iporpecca
ABJIAIOTCS OMOJIOTMYECKHM mporpecc U OMOJIOTMYECKHi
perpecc. YMeHue OTCTauBaThb MHEHUE, O COXPaHEHHUH
OMOJOTMYECKOTO MHOIro0o0pa3usi Kak OCHOBE YCTOMYMBOCTH
Ouocdhepbl U TPOTPECCHUBHOTO €€ pa3BUTHUI. YMEHHE
BBISIBJIATH TPHUYMHBI BRIMUPAHUS BUJIOB.

MMPOUCXOKAEHUE YEJIOBEKA

AHTpOIOreHe3

AHanu3 M OIEHKa pa3JIMYHBIX TUIOTE3 O MPOUCXOXKICHUU
yenoBeKka. Pa3sBuTue yMmMeHHs CTpOMUTH JOKa3aTelbHYyHO 0azy
0 CPABHUTEJIBHOW XapaKTEPUCTUKE 4YeJIOBeKa W MPUMATOB,
J0Ka3bIBasi WX POJCTBO. BhIsABIEHHE 53TamoB 3BOJIOIUHU
4eJI0BEKa.

YesoBeueckue
pacsbl

YMenue HOKa3bIBATb PAaBCHCTBO YCJIOBCUCCKHUX pacC Ha
OCHOBAHMHU HX poACTBAa H CAUWHCTBA IIPOUCXOKICHUA.
Pa3Butue TOJICPAHTHOCTH, KPUTHKA paCH3Ma BO BCCX Cro
IMPOABJICHUAX.

OCHOBBI 9KOJIOI'MAN

JKOJIOTUSA — HAyKa

I/I3y‘-I€HI/I€ OKOJIOTHYCCKHUX q)aKTOPOB N HX BJIWJAHHA Ha

0 OpraHu3Mbl. 3HAKOMCTBO C JKOJIOTMYECKUMH CHUCTEMaMH, UX
B3aMMOOTHOLICHUSIX | BUIOBOM M IPOCTPAHCTBEHHOW CTPYKTypaMu. YMEHUE
OPraHU3MoOB MEXKAY | OOBSICHATh TMPUYMHBI YCTOMYMBOCTH M CMEHBI IKOCHCTEM.

co0oii O3HakoOMJIEHHE C MEXBHUJIOBBIMU B3aUMOOTHOIICHUSIMU B
U OKpY’Kawlleil | 9KocucTeMe: KOHKYpEHIMeH, CUMOMO30M, XHIIHUYECTBOM,
cpeaou [1apa3suTU3MOM. YMEHHUE CTPOUTH SPYCHOCTh PACTUTEIBHOTO
cooO1iecTBa, IHIIEBLIE IIENH U CETH B OHOILIEHO3€, a TaKKe
AKOJIOTMYECKME  MNUpPaMHIbl.  3HAHUE  OTJIMYUTEIBHBIX
MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB — arpo3KOCHUCTEMBI
u ypOoskocuctembl. OnricaHre aHTPOMOTEHHBIX U3MEHEHHUH B
€CTECTBEHHBIX MPUPOJTHBIX JaHAIIAPTaX CBOCH MECTHOCTH.
CpaBHUTEIBHOE  OMNUCAHHE OJIHOM U3  €CTECTBEHHBIX
OPUPOJHBIX CUCTEM (Hampumep, Jieca) U KaKOW-HUOYIb
arpo3KOCUCTEMBI (Hampumep, MIIEHUYHOT O OJISA).
CocraBiieHle cXeM Mepenadyd BEUIECTB U DHEPTUU MO LEMsIM
NUTaHUs B IPUPOJIHOM SKOCUCTEME U arpoOLICHO3E.
Bbuocdepa — O3znakomnenue ¢ yuyenueM B. M. Bepuanckoro o Ouocdepe
rJ100ajabHasA KaKk o0 rio0ambHON 3KocucTeMe. Hamwmdume mpeactaBieHHs O
IKOCHCTEMA CXeMe HKOCHUCTEMBI Ha Mpumepe Omocdepbl, KPyroBOpoTe

BEILIECTB M MPEBpAIICHUU SHEpruu B Ouocdepe. YMeHwue




JOKa3bIBaTh pOJIb KUBBIX OpraHU3MOB B Ouochepe Ha
KOHKPETHBIX MTPUMEpax.

buocgepa u
YeJIOBEK

Haxoxnenue  cBsiz3u  u3MeHeHuss B Owochepe ¢
TIOCIIC/ICTBUSAMH JICSATCIIBHOCTH YEJIOBEKa B OKpYKaloIIeHh
cpene. YMEHUE ONpPENEIISITh BO3IEMCTBUE TPOU3BOACTBEHHOU
JEeSTeIbHOCTH Ha OKPYXKAIOUIyI0 Cpeay B 00JacTh cBOeH
Oynymeit mpodeccun. (O3HAKOMIIEHHME C TJIOOAIBHBIMHU
AKOJIOTHYECKUMHU TPOOJIEeMaMH M yMEHHE OMNPEACIsATh IYTH
ux pemenus. OnucaHne W TMPAKTHYECKOE CO3JaHUE
UCKYCCTBEHHON SKOCHUCTEMBI (IIPECHOBOJIHOTO aKBapHyMa).
Pemenue sxonmornyeckux 3agad. JleMOHCTpUPOBAHHE YMEHUS
MIOCTAaHOBKH Tenen NESATEITBHOCTH, TUTAHUPOBAHUS
COOCTBEHHOH JCATEIBHOCTH ISl JOCTHKEHUS MTOCTABICHHBIX
IeNe, TPEIBUICHUS BO3MOXKHBIX  PE3yJbTaTOB  3THUX
JNEUCTBUH,  OpraHW3allid  CAMOKOHTPOJII WM OICHKH
MOJYYEHHBIX pe3yiabTaToB. OO0yueHHE COOIONCHUIO MPaBUI
NOBCJCHWS B  TPHpPOJE, OCPEKHOMY OTHOIICHHIO K
OMOJIOTUYECKUM OO0BEKTaM (pacTEHUSM, JKUBOTHBIM H HX
co00IIIeCTBaM) M UX OXpaHe.

BUOHUKA
buonuka kak ogHo | O3HaKOMJIGHME C  TIpUMEpaMu  HUCIMOJb30BaHUS B
U3 HANIPABJICHUMN | XO3SMCTBEHHOMU NESITEIIbHOCTH NI (97 Mopdo

OMOJIOTHH H
KHOepHEeTUKH

(GYHKIIMOHAIBHBIX YEPT OpPraHU3aIliu PACTEHUI W KUBOTHBIX
OpU CO3IaHUM COBEPUICHHBIX TEXHUYECKHX CHUCTEM H
YCTPOWCTB MO aHAJOTUU C )KUBBIMU CHCTEMaMU. 3HAKOMCTBO
C TpyO4YaTbIMU CTPYKTYpaMu B >KUBOW NMPHUPOJIE U TEXHUKE,
a’pOJIMHAMUYECKUMHU U TUAPOANHAMHUYECKUMHU
YCTPOWCTBAaMH B KHUBOM TMPHUPOJE U TEXHHUKE. YMEHHUE
CTPOUTH MOJENIA CKJIAJYaTON CTPYKTYpbI, UCIOIb3YEMBIE B
CTPOUTEIIbCTBE.

Pe3yabTaTbl 00y4yeHus @®opMbI 1 METO/IbI KOHTPOJIA
(ocBOEHHDBIE YMEHHUsI, YCBOCHHbIE 3HAHUSI) U OLIEHKH pe3yJIbTATOB

00y4eHus

Ymenua:

OOBSACHATH POJb Ouojoruu B (GOPMUPOBAHUU
HAyYHOTO MUPOBO33PEHUS; BKJIAJ OHOJOTHYECKUX
TEOpU B dhopmupoBaHue COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpPA; €AUHCTBO
KMBOM W HEXKUBOW IPUPOABI, POACTBO KHUBBIX
OPraHu3MOB; OTPHIATEIBHOE BIIUSIHUE aJKOTOJI,
HUKOTHHA, HAapKOTUYECKUX BEILIECTB Ha
AMOpPHOHATBPHOE W TIOCTAIMOPHOHAILHOE Pa3BUTHE
YeJIOBEKa; BIIMSIHUE JKOJIOTHYECKHX (PAKTOPOB Ha

CaMOCTOSITEIIbHBIE PAOOTHI
YCTHBIN OIPOC

JOManrHss paboTa
CaMOCTOSITEbHBIE PAOOTHI
TECTUPOBAHHE
nudepeHITMpoBaHHbBIN 3a4ET
KOHTpOJIbHasi paboTa




JKUBbIE OPraHU3Mbl, BIMSHUE MYTAr€HOB Ha
pacTeHusl, KUBOTHBIX U YEJIIOBEKA; B3aUMOCBS3U U
B3aUMOJICMCTBUE OpPraHU3MOB M  OKpYKaroUIEH
cCpeibl; MPUYUMHBI W (PAKTOPhl  SBOJIOINH,
W3MEHAEMOCTh BHJIOB; HApylICHUs B Pa3BUTHU
OpPraHW3MOB, MYTalluM W MUX 3HAYEHUE B
BO3HUKHOBEHUU HACIIEJICTBEHHBIX 3a00JIeBaHUM;
YCTOWYMBOCTh, Pa3BUTHE U CMEHBI 3KOCHUCTEM;
HEO0O0XOJIMMOCTh COXpPaHEHUsI MHOTO00Opa3usi BUIOB

pelaTs 3JEMEHTApHble OMOJOrMYECKHE 3alaui;
COCTaBJIATh 3JIEMEHTAPHBIE CXEMBbl CKPEIUBAHUS U
CXEMbl MEpPeHOoca BEILECTB U Mepe/layd dHepruu B
skocucTtemMax  (LlemuM  MUTaHUA);  OMKUCHIBATH
OCOOEHHOCTM  BHJOB 10  MOP(}OJIOrHUECKOMY
KPUTEPUIO

nUchbMEHHas padora (peieHue
3a1a4)
mudpepeHInpOoBaHHBIN 3a4ET
KOHTpOJbHasi paboTa

BBISIBIIATH TPHUCIIOCOOJICHUSI OPraHU3MOB K Cpelie
oOWTaHMWs, MCTOYHUKHA W HAJINYUE MYTarcHOB B
OKpyXkaroiei cpene (KOCBEHHO), aHTPOIOTCHHbIE
M3MEHEHHUS B 9KOCUCTEMAaX CBOEH MECTHOCTH

[TpakTuyeckue 3aHATUSA
nuddepeHIupoBaHHbBIN 3a4ET
KOHTpOJIbHasi paboTa

CpaBHUBATh OMOJIOTUYECKHE OOBEKThI: XUMUYECKUIN
COCTaB TeJl JKUBOW W HEXHUBOM INPUPOJBI,
3apOJBIIIEH 4YEJIIOBEKa U JPYIMX JKUBOTHBIX,
IIPUPOJHBIE YKOCUCTEMBI U arpOdKOCUCTEMBI CBOEH
MECTHOCTU; IIPOLIECCHI (ecTeCTBEHHBI U
UCKYCCTBEHHBIM 0TOOp, moJoBOoe U Oecmojoe
pa3MHOKEHUE) U JeNlaTh BBIBOABI U 0000IIEHUS Ha
OCHOBE CPABHEHHUs U aHAJIU3a,

YCTHBIN OIIPOC

TECTHPOBAHUE
nuddepeHupoBaHHbBIN 3a4ET
KOHTpOJIbHasi paboTa

aHAJIM3UPOBATh W OIICHUBATH Pa3IUYHBIC THIIOTE3bI
O CYIIHOCTH, IIPOUCXOXKJICHUHU JKU3HU M YEJIOBEKA,
I00agbHBIE  DKOJOTHYECKHE TMPOOJIEeMBI M HX
peIICHMS, IIOCJIEICTBUS COOCTBEHHOM
JCSATEIIBHOCTH B OKPYIKAFOIIICH Cpeie

YCTHBIN OIPOC

JoOMaIIHss padbora
CaMOCTOSITEIbHBIC PaOOTHI
nuddepeHIupoBaHHbBIN 3a4ET

HAXOJUTh UHHOPMAITUIO O OMOTOTHIECKUX
00BEKTax B Pa3IMYHBIX HCTOYHUKAX (YUueOHUKAX,
CIIPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3JaHUSX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax cetu HTepHeT) u
KPUTHUYECKHU €€ OIICHUBATH;

CaMOCTOSITEIIbHBIE PAOOTHI
nudepeHInpOBaHHBIN 3a4ET
KOHTpOJbHasi paboTa

M3ydaTh U3MEHEHHS B 9KOCHCTEMax Ha
OHOJIOTHYECKHUX MOJEISIX

JOMaIIHss paboTa
KOHTpOJIbHasi paboTa

3unanusn:
OCHOBHBIE TIOJIOKEHUSI OMOJIOTMYECKUX TEOPUH U | CAMOCTOSTENbHBIC PAOOTHI
3aKOHOMEPHOCTEH: KJIETOYHOM TE€OPHUH, | YCTHBINA OIPOC
3BOJIFOLIMOHHOTO YYEHUs, yaenust | nuddhepeHIIMPOBaHHBIN 3a4ET

B.M.BepHajckoro 0 ouocdepe, 3aKOHBI

KOHTpOJIbHasi paboTa




I"'Menpnens, 3aKOHOMEPHOCTEH HW3MEHUYMBOCTU U
HACJIEICTBEHHOCTH,

CTpOC€HHE U (PYHKIMOHUPOBAHUE OHOJOTMYECKUX | pa3dop cuTyanui
00BEKTOB: KJIETKHU, T€HOB U XPOMOCOM, CTPYKTYpHhI | KOHTpOJIbHAsT paboTa
BHJIa U DKOCUCTEM;

CYIIHOCTb OMOJIOrMYECKUX MIPOIIECCOB: | IOMAIIHSIS paboTa
pa3MHOKEHUS, OIJIOJJOTBOPEHHUS, JEHCTBHSI | CAMOCTOSATEIbHBIE PA0OTHI
HUCKyCCTBEHHOTO M  €CTECTBEHHOTO  0TOOpa, | TeCTUPOBaHUE
(dopmMupoBaHue IPUCIIOCOOJIEHHOCTH, | AU(PPHEepEeHIUPOBAHHBIN 3aUET

MIPOUCXOXKJEHUE BHUIOB, KPYTOBOPOT BEIICCTB H | KOHTPOJIbHAS paboTa
NpeBpalleHue SHEPTHMH B KICTKE, OpraHu3Me, B
IKOcHUCTEMaxX B bnocdepe;

BKJIAJ] BBIAAIOUIMXCS (B TOM YHCII€ OTEYECTBEHHBIX) | CAMOCTOSITENIbHbIE PAOOTHI
YUYEHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH; KOHTpOJIbHAasl padoTa

OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY paboTa mo kapToukam
nrddepeHIMpOBaHHbBIN 3a4ET

5. OCOBEHHOCTH PEAJIM3AIIAN PABOYEN YUEBHOM ITPOI'PAMMEBI IS
CTYAEHTOB-UHBAJINIOB U JIUIl C OI'PAHUYEHBIMHX BO3MOXHOCTAMMU
310POBbA

1. Conepxanue oOpa3oBaHHS U YCIOBHUS OpraHu3aludd OOydeHus W
BOCIUTAHUS CTYJACHTOB-MHBAIUJOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0pPOBbSI  OMpENEISAIOTCS HacTosAlmeld pabodeil mporpammoi, a Takxke
WHIMBUIyaJIbHON ITPOrpaMMON peaOuIuTaIIUH.

2. Bpibop MeTomoB 00OyueHHs OmpenenseTcs CcoAep)KaHHeM OO0ydYeHHs,
ypoBHEM TPO(ECCHOHATBHOM TMOATOTOBKM TIEAAaroroB, METOJUYECKOTO H
MaTepHaIbHO-TEXHUIECKOT0 00eCTIeUeHHs, 0COOCHHOCTSIMU BOCIIPUATHS YICOHOM
UHGOpMAIIMK  CTYJEHTAMU-UHBAIUIAMU M CTYJEHTAMU C OTrPaHUYCHHBIMH
BO3MOYKHOCTSIMH 37J0POBBS.

3. Ilpu opranuzanuu y4yeOHO- BOCHHUTATENBHOrO Ipoliecca HEoOXOAUMO
o0ecreyuTh MOCTYN CTYJIEHTOB K HMHpOpMAMK ¥ 00ECIeYUTh BO3MOXKHOCTH
oOpaTHOW CBSI3M C TpenojaBaTeneM. BaxkHyio oOywaromryio (QyHKIIMIO MOTYT
BBITIOJIHATh ~ KOMIBIOTEPHBIE  MOJENH,  KOHCTPYKTOPBI,  KOMIIBIOTEPHBIH
1a00paTOPHBIA MPAKTUKYM H T.]I..

4. JIns obecrnieueHrs OTKPHITOCTH U JOCTYITHOCTH 00pa30BaHUs BCE YUEOHO
- METOJIWYECKHE MaTepuajbl pa3MmeniaroTcs Ha WHTepHeT- caiite «DNeKTpOHHO-
oOpa3zoBarenpHasi  cpema  THXOPENKOro  TEXHUKyMa  SKEJIE3HOJOPOKHOTO
TPAHCTIOPTAY.

5. Ilpu HEOOXOAMMOCTH, B COOTBETCTBHH C COCTOSTHHEM 3JI0POBbSI CTY/ICHTA,
JIOTyCKaeTCsl MUCTaHIIMOHHAs (hopMa 00ydeHHS.




6. ®opma mnpoBeAeHUS TEKyLIed KW  MPOMEKYTOYHOM aTTecTaluu s
CTYJECHTOB-MHBAJIMJAOB  yCTAaHABIMBAETCA C  YYETOM  HWHAUBUIYAJIbHBIX
ncuxo(pu3nyeckux ocoOeHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (POpME TECTUPOBAHUSA U T.I1.).

7. Ilpu HEoOXOIMMOCTH CTYAEHTY-UHBAIUIY MNPEIOCTABISETCS JOIMOJHU-
TEJNIbHOE BpeMs JIJIs1 OJITOTOBKHM OTBETA HA 3aUeTe WM dK3aMEHE.

8. CTyneHThl, UMEIOIUE HAPYIICHHUE CIyXa, 0053aTeIbHO JOJKHBI OBbITh
CIIyXOIPOTE3UPOBAHBI, T.€. UMETh MH/IUBU]IyaJIbHbIE CITyXOBBIE aIllapaThl.

[Ipu opranuzanuum oOpa30BaTEIBLHOTO IMpolLEecca OT MpernoaaBaTels
TpeOyeTcss ocobas ¢ukcauuss Ha COOCTBEHHOW apTUKYJSIUU. OcoOeHHOCTH
YCBOCHMSI TIAYXMMU U CIA0OCTBIIIAUIUMHU CTYJIEHTAMU YCTHOW pedu TpeOyroT
NOBBIIEHHOTO BHHMMAHHMS CO CTOPOHBI TMpenojaBaTelis K CIEUUaJIbHbIM
npodeccuOHaIbHBIM TEPMHUHAM, KOTOPBIMH CTYAEHTBHI JOJDKHBI OBJIAIETh B
npouecce oOyuyenus. CTyIEHTbl C HapylIEHUEM CilyXa HYXAAlTCs B OOJbIIeH
CTeNIeH! B MCIOJb30BAHMM PAa3HOOOPA3HOTO HATJISHOTO MaTepuaia B Ipoliecce
oOyuenust. Clio>KHbIE I TOHUMAHUSI TEMBI JTIOJKHBI OBITh CHA0KEHBI KaK MOKHO
OOJBIIMM KOJIMYECTBOM CXEM, JUArpaMM, PHUCYHKOB, KOMIIBIOTEPHBIX MPE3EH-
Talui ¥ TOMY TIOJIOOHBIM HAIJISIIHBIM MaTEPHAJIOM.

C uenbio ModyyeHus: CTyJEHTAaMU C HAapYILIEHHBIM CIyXOM HH(OpMaluu B
MOJIHOM O0BEME 3BYKOBYI0 HMH(POPMAIMIO HYKHO 00f3aTENbHO IyOIupoBaTh
3PUTEIIbHOM.

9. Tlpu oOyueHHM CIEeNbIX U CAA0OBUIANIUX OOyUaromuXxcs MHGOPMAIIUIO
HEO0OXOUMO TIPEACTaBUTh B TAaKOM BHUjE: KpyIHbIH mpudT (16—18 myHKTOB), THUCK
(uToOBI TMPOYUTATh C TIOMOIIBIO KOMIIBIOTEPA CO 3BYKOBOW MpPOTpaMMoOit),
aynuokaccera. ClielyeT MpeaoCTaBUTh BO3ZMOXHOCTH CJEMBbIM M CIA00BUISIIIM
CTYJIEHTaM HCIOJB30BaTh 3BYKO3AIMMCHIBAIOIINE YCTPONCTBA M KOMIIHIOTEPHI BO
Bpemsi 3aHsATUi. [Ipu nekunoHHON (popme 3aHATUH CTYACHTY C IUIOXUM 3PEHHEM
CJIeIyeT pa3pelInuTh IMOJIb30BATHCA AUKTOGOHOM — 3TO €ro CIOCO0 KOHCIEKTH-
poBaTh. JlJii CTYAGHTOB C TUIOXMM 3pEHHEM PEKOMEHIYyeTcss O000pyAoBaTh
OJIHOMECTHBIE y4eOHBIE MECTa, BBIJICJICHHBIC M3 OOIICH IUIONIaAN MOMEIICHHUS
penbeHOM PakTypoi WK KOBPOBBIM MOKPHITHUEM ITOBEPXHOCTH TOJIA.

Ero cton momkeH HaXOAuThCA B MEPBBIX PAax OT MPENoAaBaTEIHCKOTO
crona. Cnenble WM cIabOBUIAIIME CTYJCHTHI JOJKHBI pa3MelaTbesl ONMXKe K
€CTECTBEHHOMY HCTOYHHKY CBETA.

10.lanHas mporpaMMa MOXKET HMPHUMEHSTHCS MPU OOYYEHHH CTYJICHTOB C
YaCTUYHBIMU TposiBIIcHUsSMHU auarHo3a [[LII, y KOoTopeIX HET OrpaHW4eHUN IO
CIIyXY U 3pEHHUIO.

6. TEMATUKA UHIUBUAYAJIBHBIX ITPOEKTOB
6.1 TEMATUKA UHIANBUAYAJIBHBIX IITPOEKTOB PA3JIEJIA «XUMMSA»

1.291€eKTpOIUTBI U HEINEKTPOIUTHI. IIAEKTPOIUTHI HA JKEIE3HOI0POKHOM
TPaHCHIOPTE.



2.MeTanibl ¥ UX CILJIABBI.

3.Amomunnii — metast XX| Beka.

4.Metajuibl B )KM3HU YEIIOBEKA.

5. UcTopust OTKPBITHS HEKOTOPBIX METAILTOB (Ha mpumepe 1-2x).
6.7Kene3o u okpyxkaroias cpeza.

7.Kene30 u 310pOBbE YEIOBEKA.

8.2neTposus.

9.21eKTPOIUTUYECKAE METOIBI 3AIIUTHI METAJIIOB OT KOPPO3HHU.
10.3HaueHne METaUIOB B *KU3HH YeJIOBEKa.

11. Xumuueckas 1 dJeKTpoXuMuUdeckas Kopposus metauioB. Koppo3us Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE.

12 .Hukotus. Kokaun. HapkoTuku.

13.YyryH u ero cBapka.

5. UyryH u cTalb.

14.CBapo4HOE TIPOU3BOJICTBO U POJIh XUMHH YTJICBOJIOPOIOB B HEH
15.Bona B npupoe.

16.Posb pa3IMvHBIX BEIICCTB B TUTAHUU YCIIOBEKA.

17.Buapl KOPPO3UH U METOIBI €€ YCTPAHECHHUS.

18.MicTopust OTKPBITUS U 3HAYCHUE IICIIOYHBIX METAIJIOB.
19.TIloarpynmna TuTaHa.

20.bpina Obl )xU3HB HA 3eMiie Oe3 CYIIECTBOBAHHMUS KeJle3a.
21.Benukuii yuensiii M.B.JIomoHOCOB.

22 .Bxnan JI.11.MenpeneeBa B pa3BUTHE HAYKH.

23.3HaKM Ha TUIIEBBIX YIIaKOBKAX.

24. Bona- yAUBIISIONIAs U yIUBUTEIbHAS.

25.BnusiHue %eJNne3HOI0POKHOTO TPAHCTIOPTa HA OKPYKAIOIIYIO CPEy.
26.BuTaMuHBI B )KU3HU YEJIOBEKA.

27 . XUMHYECKOE OpYXKHE.

28.XuMHus B peIIeHUN ChIpheBOM MpobsieMbl Poccun.
29.YepHOOBUIb. DTO HE TOHKHO MTOBTOPUTHCS !

30.Ponp MeTalioB B pa3BUTHH JKEJIE3HOIOPOKHOTO TPAHCIIOPTA.
2.PTyTh U €€ COeTUHECHUA.

31.CRoiicTBa aqfOMHUHHUS U €TO CIUIABOB.

32.CBoIicTBa U CTPYKTYpa BOJBI.

33.Tsxenbie METaIITbI.

34.Kodenn u ero BIUSHUE HA 3JJ0POBBE JIIOICH.

35.XumMusa u nuiessle 100aBKU

36.XuMusa B MEULIHE

37.XuMus Halei nuIu.

38.HckyccTBeHHAs MUINA: 32 ¥ TIPOTUB

39.XuMus Ha KyXHE

40.Yto Takoe 'MQO?

41.]JTomarnHss anTevka

42.TexHWKa BBIBEJICHUS PA3JIMYHBIX MSITCH



43.Bxnang M.B.JlomoHOCOBa B pa3BUTHE XUMUU KaK HAYKU

44 XnopupoBaHHUE BOJIbI: IPOTHO3BI U (PAKTHI

45.CuHTEeTHYECKIE MOIOIIINE CPEACTBA U UX CBOMCTBA

46./IparoiieHHbIE METAJJIbI

47.Mertaibl ¥ CIUIaBbl, UX CBOWCTBA U IPUMEHEHUE B PAUO3JIEKTPOHHON
anmnaparype

48.]IparoiieHHbIE METAJJIBI B TEXHUKE

49.MeTauibl- 3JIEMEHTHI )KU3HU

50.IToBapeHHas CoNb — KPUCTAILIBI )KU3HU WK Oenasi cCMepTh?

51. MeTamsl — IPOBOJHUKHU 3IEKTPUUECKOTO TOKA

52.CepebpsiHO- IMHKOBBIE NCTOYHUKH TOKA

53.1IpoBOTHUKH U TIOTYTIPOBOTHUKH

54.CoBpeMeHHbIE H30SIIMOHHBIC MaTEPHAIIBI

55.Hennodan nu moaudukanuu 1eu10haHOBOM MIICHKHU.

56.XuMuueckre JIeMEHThI B OpTaHU3ME YeJIOBEeKa

57.BnusiHue KOMIBIOTEPOB U MOOUJIBHBIX TeJIe()OHOB HA OPTraHU3M MOJAPOCTKA
58.Ku3nb 1 nesrenbHOCTH CBaHTE AppeHmyca

59. Mcnonp30BaHMe paiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX IENSX
60.Xumust MeTaioB B MOeH poeCCUOHATBHON ACSITETbHOCTH

61. Xumus HeMeTalJIOB B MOel MpodeCCHOHAIBHON eATeIbHOCTU
62.0taHoi: Benuyaiiiiee 0J1aro u CTPAIIHOE 3JI0

63.IlpumeneHmne cycrneHs3uii 1 SMyJIbCUIl B CTPOUTEITHCTBE

64.Uctopus rurca

65.Boza kak peareHT U Kak cpeja Juisi XMMUYECKOTro IMpoliecca
66.MHoronukuii KapOoHAT KaJblKs: B IPUPOJIE, B MPOMBIIUIEHHOCTH. B ObITY
67.AnI0TpONUS METAIIIIOB

68.11pon3BoICTBO CTEKIIA U KEPAMUKH

69.CtasibHBIC PEIBCHI KEIE3HBIX JTOPOT

70.@opmanbaeru] Kak OCHOBA MOJIYYSHUS BEIECTB U MAaTEpUAIOB ISl MOEH
npodeccuoHaIbHOM EeATeTbHOCTH

71.CpenctBa rurueHsl. MpLI10: TIpOIILIOE, HacTosIIee, OyyIiee

6.2 TEMATUKA UHIAUBUIAYAJBHBIX IMTPOEKTOB PA3JIEJIA
«BHOJIOT USI»

Hacnencreennas nagopmarius u repeaada e U3 mOoKOJICHHS B ITOKOJICHHE.
JpamaTtrdeckue CTpaHUIbl B UICTOPUM PA3BUTUSA T€HETUKH.

Ycnexu COBpEeMEHHOM T€HETUKY B MEIUIIMHE U 3IPABOOXPAHECHUH.
Hctopus pazButust 3BOTIONMOHHBIX uaen g0 Y.J/lapeuHa.

«Cuctema npupoab» K.JIunHes u ee 3HaueHHE 1S pa3BUTUSI OMOJIOTHH.

S

CoBpeMeHHBbIE MPEACTAaBICHUS O MEXaHM3Max M  3aKOHOMEPHOCTSIX
3BOJIIOLIMH.
/. BnusHue okpyKarouien cpeibl U €€ 3arpsi3HeHUs] Ha Pa3BUTHE OPTraHU3MOB.



8. Buumsnue xypeHus, ynotrpeOJIeHHsS alIKOTOJiI U HaPKOTUKOB POAUTEISIMHU HA
AMOpPHOHANBHOE pa3BUTHE peOCHKA.

9. CouHue KaK UCTOYHUK 3HEPIHUH.

10. Kak 3apoxpaanacs anexkrpudukanus Poccuu.

11. buouHaUKATOp YUCTON BOJBI.

12. OcHOBHbIE HaNpPaBJIECHUS 0 YCOBEPUICHCTBOBAHUIO JIBUTaTENEH.

13. DKOJIOTMYECKH YUCTOE TOTUIUBO.

14. Xumwuueckuil cOCTaB TOILIMBA.

15. JlocTomHCTBA KaXXJ0TO BHA TOILJIMBA.

16. HepocraTku Ka)kaoro BHAa TOILIMBA.

17. TlepcnieKTHBBI HCIIOTB30BAHUS KaXKIOTO BHJIa TOTUIUBA.

18. PaspaboTka Mep 3amuThl OT BIUSHUS aBTOTPAHCIIOPTa HAa OKPYKAIONIYIO
cpeny.

19. Bunupl 3arpsizsHeHUN aTMOC]EpBHI.

20. AHTpomoreHHble 3arpsa3HeHuss aTMOCHEPHI.

21. TlpuponHble 3arpsi3HEHUsT aTMOCGEPHI.

22. Hopmbl conepkaHus BPEIHBIX BEIICCTB.

23. TlpenenbHo nomyctumblie KoHueHTpauu (I11K).

24. TlpenenpHo nomyctumbie BeIOpock! (IT1/IB).

25. BpIsgBiIeHNE HCTOYHUKOB 3arpsi3HEHHS BO3YIIHOTO OacceiHa.

26. Pa3paboTka yCTpOWCTB MOBBIIIAOIINX SKOJOTUYHOCTh PaOOThI TPAHCIIOPTA.
27. Karanmutuueckue QUIBTPHI.

28. Heilitpanuzatopsl 0TpabOTaBIINX T'a30B.

29. 3HaKOMCTBO C aJbTEPHATUBHBIMU CPEACTBAMU MEPEABIKCHHUSI.

30. KoHTpoib WM 3KOJIOTHYECKUH MOHUTOPUHT aBTOTPAHCIIOPTA.

31. Dxosoruyeckuiit MOHUTOPHHT.

32. CucrteMa rocy1apcTBEHHOTr0 KOHTPOJISI 32 aBTOTPAHCIIOPTOM.

33. IIpuMeHeHHE METOIUK IO KOHTPOJIIO 32 aBTOTPAHCIIOPTOM.

34. Vder TpaHCHOPTHBIX CPE/ICTB.

35. IIporro3upoBaHne U3MEHECHHHN COCTOSHUS ITPUPOTHON CPEIbI.



