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PabGouass mnporpamMma o0011€00pa30BaTEIBLHOIO JIOMOJHUTEILHOIO Y4eOHOro mnpeamera
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5-4468-2604-9pexomenioBannoit PI'AY «OHUPO» B kauecTBe MpUMEPHON MPOrpaMMBbl IS
peanM3aliii OCHOBHOHM mpodeccroHanbHOM oOpasoBarenbHoi mporpamMMbl CIIO Ha Gaze
OCHOBHOT0 00111ero 00pa3oBaHus C NOJyUYE€HUEM cpeHero obmero odpazoBanus. [IpoTokon
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1.PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

OcBoenue coaepxanusi ydeOHoro npeamera «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHHI
oOecrneunBaeT JOCTUKEHHE CTYyIEHTAaMHU CJIEAYIONNX Pe3yJIbTATOB:
o JIUYHOCHIHDBIX:

JIP 1 4yBCTBO TrOpIOCTH M YBAXEHUS K MCTOPUU U JOCTHMIKEHHSIM OTE€YECTBEHHOMN
XUMHUYECKON HAYKH; XUMUYECKH IPAMOTHOE TTOBEACHUE B MPO(PECCHOHAIBHOMN JEATENbHOCTU
U B OBITY TIpU OOpaIllEeHUU C XUMHUUYECKUMU BEIIECTBAMU, MaTEpHAIaMU U MTPOIIECCAMH;

JIP 2 roToBHOCTHh K MPOJOKEHHIO OOpa30BaHMSI U TOBBIMICHUS KBATU(PUKALMUA B
n30paHHOM NpodhecCHOHANBHON NEATETbHOCTH U 00BEKTUBHOE OCO3HAHUE PO XMMHUYECKUX
KOMIIETEHIIMA B 3TOM; — YMEHHE HCIOJIb30BAaTh JIOCTUKEHHSI COBPEMEHHOM XMUMHUYECKOU
HAyKd U XUMHUYECKHX TEXHOJOTUN JJii TOBBIIMICHUS COOCTBEHHOTO HHTEIIEKTYaJbHOTO
pa3BUTHS B BBIOpaHHOM TTPO(ecCHOHaIbHOM eI TeIbHOCTH;

JIP 3 chopMHpOBaHHOCTh YYBCTBA TOPJOCTH W YBaXKEHUA K HCTOPUU U
JIOCTUKEHUSIM OTCUYECTBEHHOW OHOJOTUYECKON HayKH; NPEACTaBICHUS O IEJIOCTHOU
€CTECTBEHHO- HAYYHON KApTHUHE MUPA;

JIP 4noHuMaHue B3aMMOCBSI3M U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYyK, HX
BIIMSHUSL Ha OKPYKAIOILIYI0 Cpely, YKOHOMUYECKYIO, TEXHOJOTMYECKYI0, COLMAIBHYIO M
TUYECKYIO C(hephl IeATEIbHOCTH YEJIOBEKA;

JIP ScrnocoOHOCTh MCHOJIB30BaTh 3HAHUSI O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHE MHpa B 00pa3oBaTelIbHOW W MPO(PECCHOHATLHON AESITENIBHOCTH; BO3MOKHOCTHU
UH(OPMAITMOHHON Cpeibl 1JI1 00ecTieueHUsl MPOAYKTUBHOTO CaMO00pa30BaHUS;

JIP 6BianeHue KyJIbTypOW MBIIUICHUS, CIHOCOOHOCTh K OOOOIICHHIO, aHAIU3Y,
BOCTIpUATUIO MHGOPMAIMK B 00JIACTU €CTECTBEHHBIX HAyK, MOCTAHOBKE LIETU U BBHIOODPY
nyTel ee TOCTIKEeHUsI B podeccuoHanbHoOu chepe;

JIP 7¢nocoOHOCTh PYKOBOJICTBOBATHCS B CBOEH JIESITEIBHOCTH COBPEMEHHBIMU
MPUHIUIIAMH TOJIEPAHTHOCTH, TMAJOra U COTPYAHUUYECTBA; TOTOBHOCTh K B3aUMOJACUCTBUIO C
KoJuieraMu, paboTe B KOJUJIEKTHUBE;

JIP 8rotoBHOCTH MCIIOJNIB30BATH OCHOBHBIE METOMBI 3aIlUThl OT BO3MOXKHBIX
MOCJICJICTBUM aBapuid, KaTacTpod, CTUXUNHBIXOEICTBUIA;

JIP 900nananue HaBblkaMu Oe3omacHOW pabOTBl BO  BpeMs  IMPOEKTHO-
UCCJICIOBATEIbCKOM W DKCIEPUMEHTAIBHOM  NIEATEIILHOCTH, TIPU  HMCIOJIb30BAHUU
1abopaTopHOTO 000PYIOBAHUS;

JIP 10 cnocoOGHOCTh UCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B
MPAKTUYECKON  JEATEIBbHOCTM M  TOBCEAHEBHOM JKM3HU JUJIi  COOJIIOJIGHUS — MEp
npOQHUIAKTUKYA OTPABJICHHUM, BUPYCHBIX M JPyTrux 3a00JI€BaHUM, CTPECCOB, BPEIHBIX
MPUBBIYEK (KYPEHHUS, AIKOT0JIM3Ma, HAPKOMAHWH ); TPaBUJI TTIOBEJICHHS B IPUPOIHON CPEJIE;

JIP 11 TOTOBHOCTh K OKa3aHUIO NEPBOM MOMOIIM MPU TPaBMax, MPOCTYIHBIX U
JIpYTux 3a00J€BaHUSIX, OTPABJICHUIX MUIIEBBIMU MMPOAYKTAMU,

JIP 12 ona enyxux, crabocaviuiawux, n030HO02A0XUUX 00YYUAOUUXCS. CTIOCOOHOCTH K
COIIMAJIbHOM ajanTalid W MHTErpallMd B OOIIECTBE, B TOM YHUCJIE MPU peaTn3aluu
BO3MOXXHOCTEI KOMMYHMKAllUM Ha OCHOBE CJIOBECHOM peun (BKJIIOYas YCTHYIO
KOMMYHHKAIIMIO), a TaKXe, MpU >KeJaHUM, KOMMYHHUKAIIUM Ha OCHOBE >KECTOBOM peuu C
JUIIaMH, UMEIOIIUMH HapYILICHUSI CITyXa;

JIP 13 ona obyuyarowuxci ¢ HapyuwleHusMU ONOPHO-08USAMENIbLHO20 annapama:



BJIAJICHUE HABBIKAMHU IMPOCTPAHCTBEHHONW M COLIMAJILHO-OBITOBOM OPUEHTHUPOBKH; YMEHUE
CaMOCTOSITENIbHO M 0€30IMMacHO MEPEIBUTAaThCS B 3HAKOMOM M HE3HAKOMOM IIPOCTPAHCTBE C
UCIIOJIb30BAHUEM  CHEUUAIBHOIO OOOpPYAOBAHMS; CIOCOOHOCTh K OCMBICICHHIO H
mupdepeHnmanu  KapTUHBI MHpPA, €€ BPEMEHHO-NPOCTPAHCTBEHHOW OpTaHHU3AIlNU;
CIOCOOHOCTh K OCMBICJICHHIO COITHAIBHOTO OKPYKCHHS, CBOETO MECTa B HEM, NPHUHSITHE
COOTBETCTBYIOIIMX BO3PACTY LIEHHOCTENU U COLMAIIBHBIX POJIEH;

JIP 14 ona obyuarowuxca ¢ paccmpoiucmeamu aymucmuyecko2o CHeKmpa.
dbopMHpoBaHHEe YyMEHHUS CJEIOBaTh OTPA0OTAHHOW CHUCTEME TpaBWUJ TMOBEICHUA U
B3aMMOJICUCTBHS B MPUBBIYHBIX OBITOBBIX, YUEOHBIX U COLIMATIBHBIX CUTYallUsX, YACPKUBATDH
I'paHULIbl B3aMMOJICHCTBUS; 3HAHHWE CBOMX IMPEANOUTEeHUN (OrpaHUYeHHi) B ObITOBOM cdepe
u chepe UHTEPECOB.

o MemanpeomMemHpIX:

KoMMyHMKATHBHBIX:

KYYJ 1 ymenue NpoayKTHBHO OOIIATbCS M B3aMMOEICTBOBaTH B IIpoLEecce
COBMECTHOHN JESATENbHOCTH, YYHUTHIBATh MO3UIUU JPYIMX YYAaCTHUKOB JI€ATEIbHOCTH,
adpexkTUBHO pazpeniaTh KOH(JIUKTHI;

KYY/ 2 BrmageHne SI3bIKOBBIMH CPEACTBAMHM — YMEHHWE SICHO, JIOTHYHO W TOYHO
u3JlaraTh CBOIKO TOUYKY 3PEHUS, UCIIOJIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

KYYA3cnocoOHOCTh OpraHnu30BbIBATh COTPYAHUYECTBO €IMHOMBIIIICHHUKOB, B
TOM 4YHCJIE C MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIUMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;

KYY[4ona obyuarowuxca ¢ paccmpoticmeamu  aymeHmuyecko20 Chekmpa.
OBJIAJICHHE YMEHHMEM AaJ€KBATHO pEarupoBaTh B CTAHJAPTHOM CHUTyallMM Ha yCHEX H
HEey/1ayy, KOHCTPYKTUBHO JEHCTBOBATh K€ B CUTyalUsX HEycClexa IPU OpraHU3yHoLIen
IIOMOILY THIOTOPA;

KYY50n2 obyuarowuxca ¢ paccmpoicmeamu aymeHmudecko2o Cnekmpa:
OBJIQJICHUE YMEHHMEM AaJeKBAaTHO pearupoBaTh B CTAHJAPTHOW CHUTyalldd Ha YCIEX U
HEey/ayy, KOHCTPYKTUBHO JEHCTBOBATh )K€ B CUTyalMsX HEyclexa IMpU OpraHU3yIoIen
MOMOILY ThIOTOPA;

KYYA 6 ona obyuarowuxcs ¢ paccmpoicmeamu aymeHmuieckoeo Cnekmpa.
CIIOCOOHOCTh CaMOCTOSITEJIbHO OOpaTUTBCS K MENarornyeckoMy pabOTHHKY (memarory-
MICUXOJIOTY, COLMAIIBHOMY MEAarory) B CiIy4yae JUYHBIX 3aTPyJIHEHUN B PEIIEHUH KaKoro-
1160 BOMPOCa;

IHo3HaBaTeJbHBIX:

IIYYJA 1 — wucnojib30oBaHuE pPa3IMYHBIX BHUIAOB ITO3HABATEIBHON JEATEIBHOCTU U
OCHOBHBIX HMHTEJUICKTYaJIbHBIX Omepainuii (MOCTaHOBKH 3a7a4u, (HOpMYyJIMpPOBAHUSI TUTIOTES,
aHaNW3a W CHUHTE3a, CPaBHEHHS, OOOOINEHUS, CHCTEeMATH3allid, BBISBICHUS MPUYUHHO-
CJICJCTBCHHBIX CBs3€H, IOHUCKA aHaJIOroB, (OPMYJIHUPOBAHMS BBIBOJOB) ISl PELICHUS
MOCTABJICHHOW 3aJlaud, MPUMEHEHNE OCHOBHBIX METOJIOB MO3HaHUs (HAOII0ACHUS, HAYYHOTO
AKCTIEPUMEHTA) ISl U3YUYEHUS PA3JIMUYHBIX CTOPOH XUMHUYECKHX OOBEKTOB M MPOIECCOB, C
KOTOPBIMH BO3HHKAET HEOOXOIMMOCTh CTAIKUBATLCA B MpodeccuoHanbHol cdepe;

HHYY]l 2 — ucnoyib30BaHHE PA3IUYHBIX MUCTOYHHUKOB ISl MOJTYYECHHS XUMHUYECKOU
nH(popMaIKu, yMEHUE OIIEHUTh €€ I0CTOBEPHOCTh JIJIsl IOCTUKEHUS XOPOIIIUX PE3YyIbTATOB B



npodeccuoHanbHOU cepe;

IIYYJ 3 n[oBbIIIEHHE HWHTEIUIEKTyaIbHOIO YPOBHS B IIPOLIECCE H3YYEHUs
OMONOTUYECKUX  SBJICHWUH; BBIAAIONIUXCS  JOCTMDKCHHM  OWOJIOTHH, BOIICAIINX B
0OIIIEYeIOBEUECKYI0  KYJIBTYPY; CIOXKHBIX H  TNPOTHBOPEUYUBBIX IMyTEH  pPa3BUTHS
COBPEMEHHBIX HAYYHBIX B3IJISIIOB, UJEH, TEOPUM, KOHIEMUHUNA, THNOoTe3 (O CYUIHOCTH U
MPOUCXOXKJICHUM >KU3HU, YEJOBEKa) B XO0A€ paldOThl C pa3IMYHBIMM HCTOYHHKAMHU
uHbOopMaIny;

IHYYJ 4 cnocoOHOCTh MOHUMATh MPUHILMUIBI YCTOMYMBOCTA M MPOAYKTHUBHOCTU
KUBOM TIPUPOJBI, IMYyTH €€ H3MEHEHHUs II0J] BIUSHUEM AaHTPONOTEHHBIX (PaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHalM3y TIJI00aJbHBIX SKOJOTUYECKUX MPOoOJeM, BOIPOCOB
COCTOSIHUS OKPYKAIOIIEH Cpelibl U PAalMOHAIBHOTO UCIIOJIb30BaHUs IPUPOAHBIX PECYPCOB;

IHYYJA 5 ymenue o0OOCHOBBIBAaTH MECTO M POJb OHOJIOTMYECKUX 3HAHUWA B
MPAKTUYECKON AESATEIbHOCTU JIOJCH, Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH; ONPENEIAThH
JKUBBIE OOBEKTHI B MPUPOJE; MPOBOJUTH HAOIIOACHHUS 3a DKOCUCTEMaMU C IENbI0 HUX
OMUCAaHUSI U BBISIBJICHUS €CTECTBEHHBIX M AHTPOINOTCHHBIX W3MEHEHHH; HAaXOIUTh H
aHAIM3UPOBaTh MH(MOPMALIMIO O KUBBIX 00BEKTAX;

IMYY]l 6 ciocoOHOCTh MPUMEHSATh OMOJIOTUYECKUE W DKOJIOTUYECKUE 3HAHUS IS
aHaJu3a MPUKIAAHBIX MPOoOJIeM XO03IMCTBEHHOMU JEATEIbHOCTH;

INYYJ 7 cnocoOHOCTh K CaMOCTOSTEIbBHOMY TIPOBEACHUIO HCCIIETOBAHUM,
MMOCTAHOBKE €CTECTBEHHO-HAYYHOTO SKCIEPUMEHTA, HCIOJIb30BAHUIO HUH(POPMAIMOHHBIX
TEXHOJIOTUM VISl pEeIICHUSI HAYYHBIX U MPOPECCUOHANBHBIX  3aj1ay;

NYY] 8 ona enyxux, crabocaviuiawux, no30HO02N0XWUX 00YUAIOWUXCS: BIIAJICHUE
HABBIKAMH OTPEJEICHUSI U HCHIPABICHUS CHEU(UUECKUX OIIMOOK (arpaMMaTu3MoOB) B
IMUCbMEHHOM U YCTHOU pEUH;

NMYYQons obyuarowuxca ¢ paccmpoicmeamu aymeHmuyecko2o Cnekmpa.
OBJIAJICHUE YMEHHEM BBITIONHATH JCUCTBUS IO 33JaHHOMY aJTOPUTMY WM 00pasily Mpu
COIIPOBOXKIAIOIEH TOMOIIM TEJArornuyeckoro pabOTHHKA W OPTraHU3YIONIEH MOMOIIH
THIOTODA;

MNYYA100ra obyuarowuxcs ¢ paccmpoucmeamu aymeHmuyeckoeo Ccnekmpa.
OBJIQJICHUE YMEHUEM AaKTHUBHOTO HCIOJIb30BAHUSI 3HAKOBO-CUMBOJUUYECKUX CPEICTB IS
npeacTaBiieHus uHGopMauu 00 M3ydaeMbIX OOBEKTaX M MPOIECccax, Pa3IMYHBIX CXEM
peleHusl y4eOHbIX M TPAKTHUUECKUX 3a/lad MpPU OPTaHU3YIONMIEH MOMOIM Meaarora-
MICUX0JIOTA U THIOTOPA;

NNYYlllona obyuarowuxca ¢ paccmpoticmeamu aymeHmuuyeckoco Ccnekmpa.
CIOCOOHOCTh CAMOCTOSITEILHO JCHCTBOBATh B COOTBETCTBUU C 3aJaHHBIMH ATAJIOHAMH MPU
noucke nHMOpMAIUU B PA3IMUYHBIX HCTOYHUKAX,

PeryasiTuBHBIX:

PYYJ 1 oco3HaHue COIMAIBHOM 3HAYMMOCTU CBOEH Mpodeccuu/crnenuaibHOCTH,
o0JajaHue MOTHUBAIMEH K OCYIECTBIECHUIO MPOPECCUOHAIBHON JI€ATENIbHOCTH;

PYVY]l 2 cnocoOHOCTh K OIIEHKE dTHUYECKUX ACTIEKTOB HEKOTOPBIX HCCIEIOBAHUM B
00J1acTH OMOTEXHOJIOTUH (KIIOHUPOBAHKE, NCKYCCTBEHHOE OIUIOJAOTBOPEHUE);

PYY/J 3 BiageHue HaBbIKAMHM T[103HABATENbHOW peQIEKCUM KaK OCO3HaHUS
COBEPILAEMbIX JACHCTBUN W MBICIUTENbHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHWA,
IpPaHULl CBOETO 3HAHUS W HE3HAHUS, HOBBIX I[TO3HABATENIbHBIX 3a7a4 M CPEACTB UX



JOCTUKEHNUS;

PYYI 4 ona obyuarowuxca ¢ paccmpoucmeamu aymeHmuyecko2o Cnekmpa.
CIOCOOHOCTh TIAHUPOBATh, KOHTPOJIMPOBATH U OIICHMBATh COOCTBEHHBIC Y4eOHBIC
JEUCTBUSA B COOTBETCTBUM C IOCTABJIECHHOM 3aJadyeld M YCIOBUSIMM €€ pealM3aluu IIpU
CONPOBOXKIAIOIICH IMMOMOIIM I€1arornyeckoro pabOTHUKAa M OPraHu3yIOIIed [MOMOIIH
TBIOTOPA;

PYY50na obyuarowuxca ¢ paccmpoiucmeamu  aymeHmMuueckoeo Cnekmpa.
OBJIQJICHUE YMEHUEM OmpenessaTh Haubojee 3PGEKTUBHBIE CIOCOOBI JOCTUKEHUS
pesyipTaTa MpU  COMNPOBOXKAAIONICH  MOMOIIM  IEJaroru4eckoro  paOOTHUKA U
OpraHMU3yIOIIEH MOMOIIY ThIOTOPA;

PYVYI6ora obyuaowuxca ¢ paccmpoiicmeamu  aymeHmuuyecko2o CHeKmpa.
OBJIQJICHUE YMEHHEM OLICHUBATh pE3yJbTaT CBOEW MAEATEIBHOCTA B COOTBETCTBUU C
3aJJaHHBIMU ATaJOHAMU IIPU OPraHU3YIOLIEH TOMOIIN THIOTOPA;

PYYI/ ona obyuarowuxca ¢ paccmpoucmeamu aymeHmuuyeckoeo CHneKkmpa.
KPUTHYECKH OILICHUBATh U MHTEPHPETUPOBATH MOIyYaeMyl0 HMH(OpPMALMIO U3 Pa3TUYHBIX
HMCTOYHUKOB.

o NpPEeOMEemHbIX:

I3 1chopMupOBaHHOCTH MPEACTABICHUNA O MECT€ XMMHHU B COBPEMEHHON Hay4HOM
KapTUHE MHpA; TOHUMAHHUE POJIU XMUMHUU B (DOPMUPOBAHUM Kpyro3zopa U (pyHKIIMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA JJISI PELICHUS IPAKTUYECKUX 3a/1aY;

I3 2 — BrajgeHuWE OCHOBOMOJIATAIOIIMMU XHUMUYECKHMMU TMOHSATUSMH, TEOPUSIMHU,
3aKOHaMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJb30BaHUE XUMUYECKOW TEPMUHOJOTHEN U
CUMBOJIMKOM;

I3 3 — BnageHWe OCHOBHBIMU METOAAMH HAy4YHOrO MO3HAHUSI, WCIOJIb3YyEMbIMHU B
XUMUU: HaOJIOJCHUEM, OMKMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHUE 00padaThiBaTh,
OOBSICHATH PE3yJbTaThl MPOBEACHHBIX OIBITOB U JI€JIaTh BBIBOJBI, TOTOBHOCTh H
CIIOCOOHOCTH MPUMEHSATh METO/IbI TIO3HAHUS TIPU PEIICHUHU MPAKTUYECKUX 3a/1a4;

13 4 — chopmMupoBaHHOCTb YMEHUS JaBaTh KOJWYECTBEHHBIE OIEHKU M MTPOU3BOIUTH
pacueThl N0 XUMUYECKUM (OopMyJiaM U YPaBHEHUSIM;

I3 5 — BrageHwe mnpaBuUIaMU TEXHUKH OE30MACHOCTH TMPU HCIOJb30BAHUU
XUMUYECKUX BEIIECTB;

I3 6 — chopmMUpOBaHHOCTH COOCTBEHHOW MO3UIMU MO OTHOIICHUIO K XUMUYECKOU
uH(bOpMaIuu, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB.

I3 7chopMupoBaHHOCTH MPEACTABICHUN O POJIM M MeCTe OMOJIOTHU B COBPEMEHHOM
HAy4YHOW KapTUHE MHUpA; MOHUMAaHUE pPOJU OHOJIOTHMH B (POPMUPOBAHUU Kpyrosopa u
(GyHKIIMOHATBHOM TPAMOTHOCTH JIJISl PEIICHUS TPAKTUYECKUX 3374,

I3 8 BnajgeHue OCHOBOIOJATAIOIIMMH TMOHATHUSMU U TPEACTABICHUAMHU O >KUBOU
NpUpoJie, €€ YPOBHEBOW OpraHu3alldd W JBOJIOLMH; YBEPEHHOE IOJIb30BAHHE
OMOJIOTUYECKON TEPMHUHOJIOTUEH W CUMBOJIMKOM;

I3 9 BnajgeHrWe OCHOBHBIMHU METOJAMHU HAYYHOI'O TO3HAHMS, UCMOJIb3YEMBIMU MPU
OMOJIOTMYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB W DKOCHUCTEM: OMUCAHUEM, U3MEPEHUEM,
MpOBEIEHNEM HAOJIIOACHUH; BBISIBJIEHHUE U OIIEHKA aHTPOTIOTEHHBIX U3MEHEHUN B PUPOJIE;

IIY 10chopMUpOBaHHOCTH YMEHUN OOBICHATH PE3yJIbTaThl OUOJOTHUUECKUX
HKCTIIEPUMEHTOB, PEIIaTh JJIEMEHTAPHBIE OMOJIOTMYECKUE 3a0aUH;



ITY 11chopMHrpoBaHHOCTH COOCTBEHHOM MO3UILIMK MO OTHOIIEHHUIO K OMOJIOTMYECKON
uHbOpMaIlMK, TOJy4aeMOMl U3 pa3HbIX MCTOYHHUKOB, TJIO0AIBHBIM 3KOJIOTMYECKUM
npobiieMaM U MyTSAM UX PELICHHUS.

2.COAEP)KAHUE YYEBHOT'O IIPEIMETA

BBenenne. HayuHble MeTOABl TMO3HAHUS BEIIECTB W XHMHUYECKHX SBICHUW. Poub
DKCHEPUMEHTA U TEOPUU B XUMHHU. MOJEIHpPOBAHHE XMUMHUYECKHX IPOLECCOB. 3HAYEHUE
xumun npu ocBoeHuu npodeccuit CIIO u cnenuansHocteit CIIO texHuyeckoro nmpodus
npodeccuoHanbHOTo 00pa30BaHMUS.

1. O0mast ¥ HeOpraHuv4ecKass XMMHUs
1.1. OcHOBHbBIC MOHATHS U 3AKOHbI XMMHUH
OcHoBHbIe TOHATHA XumMuM. BemectBo. AtoM. Momnekyna. XUMHUYECKUH 3JIEMEHT.
Amorponud. [IpocTeie um cnoxHble BemecTBa. KaueCTBEHHBIN M KOJIMYECTBEHHBIN COCTAB
BEIECTB. XUMHUYECKHE 3HAKU U (opmyisibl. OTHOCUTEIbHBIE AaTOMHAs W MOJIEKYJsipHas
Macchel. KomnmuecTBo BeniecTBa.
OcHoBHbIe 3aKO0HBI XUMHMHU. CTexroMeTpusi. 3aKOH COXPAHEHMSI MAacChl BEIIECTB. 3aKOH
ITOCTOSTHCTBA COCTaBA BELIECTB MOJIEKYJISIPHOU CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEACTBUS U3
HETO.
JdeMoHcTpanuu
Mopenu aToMOB XMMUYECKUX 3JIEMEHTOB.
Kosnekust mpocThIX U CI0KHBIX BEILIECTB.
IIpakTHyeckoe 3aHATHE:
-PacueTHple 3aauM Ha HAXOXKJIEHUE OTHOCHUTEJIIBHOM MOJICKYJISIDHOM MAaccChl, ONPEACICHUE
MaCcCOBOMW J10JIM XMMUYECKHUX JIEMEHTOB B CJIIO)KHOM BEILIECTBE.
-OCHOBHBbIE TTOHSTHS ¥ 3aKOHBI
1.2. Ilepuoguyeckuii 3akoH u Ilepuoanuyeckasi cucrema xumuueckux jiemenros 1. U.
MenaeseeBa U CTpOCHUE aTOMA
Iepuoanuecknii 3aKO0H JI.A.MenneieeBa. OTKpbITHE J.N.MenneneeBbiM
[lepuoauueckoro 3akoHa. Ilepuomuueckuit 3akoH B dopmynupoBke J[. M. Menneneena.
[lepuoauyeckass Tabavila XUMHUYECKHUX DJIEMEHTOB — Tpaduyeckoe OTOOpakeHHE
NEePUONYECKOTO 3akoHa. CTpyKTypa TMEpUOAMYECKONW TaOJNUIBl: TEPHOJbl (Majble U
Oonpime), Tpynnbl (riaaBHas u moOouHas). Ctpoenue atoma u llepuogmyeckuii 3akoH
J..MenneneeBa. AToM — clioxHasi yacTUIAa. Sapo (MPOTOHBI M HEUTPOHBI) U DIIEKTPOHHAS
oOostouka. 3oTomsl.
CTpoeHue 3JIEKTPOHHBIX 000/104eK aTOMOB. CTPOCHUE DJICKTPOHHBIX O0OJIOYEK aTOMOB
3JIEMEHTOB MaJbIX Mepuo0oB. OCOOEHHOCTH CTPOEHHS DSJEKTPOHHBIX 000JOYEK aTOMOB
AJIEMEHTOB OOJIBIIUX MEePUOA0B (TIEPEXOAHBIX d7eMeHTOB). [loHsTHe 00 opOuTaNsIX. s-, p- U
d-opOutanu. DIEKTPOHHBIC KOHPUTYPAIIUK aTOMOB XMMUYECKHX dJieMeHTOB. COBpEeMEHHAs
dbopmynupoBka Ilepuoguueckoro 3akona. 3Hadyenue llepuoguyeckoro 3akoHa U
Ilepronnueckoi cucteMsl XuMU4eckux 3jiemMeHToB J[. . MenaeneeBa s pa3BuTHs HayKU
Y TIOHUMAHUS XUMUYECKOU KapTUHBI MUpAa.
JdeMoHncTpanuu
Paznuunbie popmel [leproauueckoit cuctemsl xumudeckux 3meMmentoB 1. V1. Menneneesa.



Jlunamuyeckue Tabnuibl 11t MojenupoBanus [lepuonnueckoi cuCTEMBI.
IIpakTH4eckoe 3aHATHE:

-CocTaBiieHHe 3JIEKTPOHHBIX (OPMYJIT aTOMOB.

1.3. Crpoenne BemecrBa. MoHHas xumuyeckas cBsi3b. KoBaJeHTHass XMMHUYECKasi CBS3b.
Metannuueckas cBsi3b. BonopoaHas CBs3b.

JdeMoHcTpanuu

Mopenb KpUCTAIIIMYECKONW PEMIETKH XJIOPHIa HATPHSL.

OO0pa3ipl MUHEPAJIOB C HOHHOM KPUCTAITMYECKOMN peleTKON: KaJlblIUTa, TAJIUTA.

Monenu KpUCTANIMYECKUX PEIIETOK «CyXOoro Jpaa» (Wiau iopja), anmasa, rpadura (uiau
KBapua

1.4. Boma. PacrBopsl. Bopa. PactBoprl. PactBOopenme. Boma kak pacTBOpPHUTEIIb.
PactBopumocTe BemecTB. HacelieHHble, HEHACHINIEHHBIE, IEPECHIIIEHHBIE PAaCTBOPHI.
3aBUCUMOCTh PACTBOPUMOCTH Ta30B, MXKUIAKOCTEH M TBEPIABIX BEHIECTB OT Pa3IUYHBIX
(dakTopoB. MaccoBasi J10Ji1 pacTBOPEHHOTO BELIECTBA. DJIEKTPOJIMTHYECKAs AUCCOLIMALIMSL.
DIIEKTPOJIUTHI U HEATEKTPOUTHI.

DJIeKTPOJIUTHYECKAS AUCCOUANUA. MeXaHU3Mbl JICKTPOJIUTUYECKON JUCCOLMALAN TS
BEILLECTB C PA3JIMYHBIMU TUIIAMH XUMHUYECKON cCBsi3U. CUlbHBIE U cla0ble 3JIEKTPOJIUTHI.
OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTUYECKON Aucconanvi. KucinoTel, OCHOBaHUS U
COJIM KaK JJICKTPOJIUTHI.

JdeMoHcTpanuu

PacTBOpUMOCTB BEILIECTB B BOJE.

PacTBOpeHuE B BOJie CEpHOM KHUCIIOTHI U COJIEW aMMOHUS.

1.5. Knaccupukanus HeOpraHm4eCKuX COeJUHEHUI U UX CBOICTBA

Kucnotsl u ux cBorictBa. OcHoBaHusl U ux cBoicTBa. Colid U UX cBoMcCTBA. OKCUJIBI U UX
CBONCTBA.

JdemoncTpanumn

B3anmopnenicTBue a30THOM M KOHLEHTPUPOBAHHOM CEPHOM KHUCIOT C€ METAJUIAMMU.
HeoOpatuMmelil ruiponu3 kapOuaa kanpius. O0paTuMblii TUAPOIINA3 COJIEH Pa3IMYHOIO TUIIA.
1.6. XumMuueckue peakuuu

Knaccupukanus xumudeckux peakuuid. Peakiyy coeuHEHUs, Pa3IoKEHUS, 3aMEIICHHUS,
obmena. Karanutuueckue peakuuu. OOpaTuMble 1 HEOOPATUMbIE PEAKLIUH.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE peakuuu. CreneHb oOkuciaeHus. OKHUCIHUTENb H
BOCCTaHOBJIeHHE. BoccraHoBuTenb W OKucIeHHE. MeTon 3eKTpoHHOro OajaHca st
COCTAaBJICHHSI YPAaBHEHUM  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuid. CKOpoCTb
XUMHUUYECKUX peakuuid. [ToHsATHEe 0 CKOPOCTH XMMHUYECKUX PEAKIUNA. 3aBUCUMOCTh CKOPOCTH
XUMUYECKUX PEAKIMM OT pa3luyHbIX (DaKTOPOB: MPHUPOJBI PEArUPYIOMIMX BEIIECTB, UX
KOHIECHTPALIMK, TEMIIEPATYPBl, IMOBEPXHOCTU CONPUKOCHOBEHHS M  HCIOJb30BAHUSA
Karanu3atopoB. OOpaTUMOCTh XUMUYECKUX peakiuid. OOpaTuMble 1 HEOOPATUMBIE PEAKIIUH.
XHUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T0 CMEILICHHUS.

JdeMoncTpanuu

[Tpumepsl HEOOpAaTUMBIX PEAKLIMA, UAYIIMX C 00pa30BaHUEM OCAaJIKa, ra3a WK BOABL.
IIpakTuyeckoe 3aHsATHE.

-Pemenne 3a1a4 v ynpaxHeHH Ha CKOPOCTh XMMUYECKUX PEAKIUN.

1.7. MeTa/ibl 1 HEeMeTAJLIIbI



Meranabl. OCOOEHHOCTHM CTpOEHUST aTOMOB U KpuCTauioB. Du3nyeckue CBOWCTBA
metaiioB. Kiaccuukanus MeTaysuioB Mo pa3iU4HBIM IpHU3HAKaM. XUMHUYECKHE CBOMCTBA
METAJJIOB. DJIEKTPOXUMHUYECKHUI Psil HaNpssKeHWl MetaioB. Mertammorepmus. OOmiue
crocoObl  modydeHuss MeTauioB. [lorstme o  wmetammypruu. [lupomerammyprus,
TUIPOMETALTYPTHUs U dJIeKTpoMeTautyprusi. CIiiaBbl YUepHBIE U [IBETHBIC.

Hemertamnbl. OcoOeHHOCTH cTpoeHUss aTomoB. Hemeramnsl — TpPOCThIE BEIECTBA.
3aBUCHUMOCTh CBOWCTB TaJIOTEHOB OT UX TOJOXKEHUSI B TMEPUOJUYECKON CHCTEME.
OKHUCIUTENBHBIE W BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAUIOB B 3aBHCUMOCTHM OT HX
MOJIOKEHHUS B PALY JIEKTPOOTPULATEIBHOCTH.

JdeMoHcTpanuu

Komnexuus Meranios.

BzaumopeiicTBue MeTayuioB ¢ HeMmeTailaMu (Kesie3a, LMHKa W aJlOMUHUS C CEpOH,
ATIOMUHUS C HOJIOM, CYpbMBI C XJIOPOM, TOPEHHE JKeJe3a B XJI0PE).

Komnexknus HeMeTauos.

['openue HemeTamios (cepsl, hocdopa, yris).

JlaGoparopHasi pabora: CBOMCTBAa METAJUIOB U UX COCTUHEHUI

2. Opranuyeckasi XuMHust

2.1. OcHOBHBbIC TOHSATHSA OPraHUYeCKOW XMMHMU U TEOPHUS CTPOEHHUS] OPraHUYECKHX
coequHeHnid. Teopust crpoeHust opraHndeckux coeauHeHud A.M.bytnepoBa. OCHOBHbIE
MOJIO’KEHUS] TEOPUU XUMHUECKOTO cTpoeHus. 3omepust u uzoMepbl. XumMudeckue HopMyibl
Y MOJIEJIN MOJIEKYJI B OPTaHUYECKON XUMUHU.

Knaccudukanusa oprannueckux BemectB. Kiaccudukamuss BemEecTB IO CTPOCHHUIO
YTJIEPOJTHOTO CKeJeTa M HATMYHKIO (PYHKIIMOHAJIBHBIX TPYII. [ 'OMOJIOTH U TOMOJIOTHSL.
JemoncTpaunu Mozaenu MOJIeKyJ1 TOMOJIOTOB M N30MEPOB OPraHUYECKUX COCIMHEHUM.
KauectBenHoe oOHapyXKeHHE YTJepoja, BOJOPOJa M XJIOpa B MOJEKylIaX OpPTraHUYECKUX
COCIUHEHUN.

2.2. Y1J1eBoAoOpoabl M UX NMPUPOTHBbIE HCTOYHUKHI

AJKaHbl. AJIKaHbl: TOMOJIOTMYECKUW PsANl, H30MEpPUs M HOMEHKJIATypa aJKaHOB.
XUMUYECKHE CBOMCTBA aJKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMEIICHHUE, pPa3I0KEHUE,
nerusipupoBanue. [[ppuMeHeHre aikaHOB HA OCHOBE CBOKCTB.

AJIKeHBI. DJTWJIEH, €ro IMojJydeHHe (ACTruAPUPOBAHMEM JTaHa, JCNOJUMEpHU3alneH
noudTHWIeHa). ['oMoJIorHYecKkuil psll, U30Mepusi, HOMEHKJATypa aJKEHOB. XHWMHUYECKUE
CBOMCTBa ATUJIEHA: TOPEHUE, KAUECTBEHHbIE peakluu (oOeciBeYMBaHUE OPOMHON BOJBI U
pacTBOopa NepMaHraHara Kaiwus), rufpartanus, noiumepusanus. [I[pumeHeHue sTuiaeHa Ha
OCHOBE CBOWCTB.

JAuenbl u kayuyyku. [loHsATHE O qUEHAX KaK yIJIIE€BOAOPOAAX C ABYMs JBOWHBIMU CBA3SIMMU.
ConpskeHHBIC TUEHBI. XUMHUUYECKHE CBOMCTBA OyTaaueHa-1,3 u u3onpena: o0eciBeUrnBaHUE
OpOMHOW BOJABI U MOJUMEpH3aNUS B Kaydyyku. HaTypalbHbIII U CHUHTETUYECKHE KaydyKH.
Pe3una.

AJknHbI. XMMHUYECKUE CBOMCTBA alleTWIICHA: FOpEeHHE, 0OecI[BeunBaHUE OPOMHOM BOJIHI,
MPUCOCIMHEHUN XJIOPOBOJOpOAa W rTuaparauus. [IpuMeHeHue aneTrusieHa Ha OCHOBE
CBOMCTB. MexknaccoBasi u3oMepus ¢ alkaarueHaMu. Apenbl. beH3on. XuMudyeckue cBOMCTBa
OeH30J1a: TOPEHUE, PEeaKlMU 3aMelleHus (ra- JOreHUpoBaHUE, HUTpoBaHue). [IpumeHneHue
O€H30J1a Ha OCHOBE CBOMCTB.

IIpupoaHbie HMCTOYHHUKHM YIJIeBOAOPOAOB. IIpuponaHbId ra3: cocraB, NPUMEHEHHUE B



kadectBe TorumBa. Hedth. CoctaB u mnepepabotka HedTu. Ileperonka HedTH.
Hedrenpomgykrsr.

JdemoHcTpanumn

['openne meTtana, STUIEHA, AETUIIEHA.

OTHollIEHHE MeTaHa, 3THJIEHA, alleTUieHa U OEH30J1a K pacTBOpaM IepMaHraHaTa Kajlus H
OpomHoii Boxe. llomydyeHue STUNIeHA peaklMel Aerujipatalvi >TaHoJa, alleTUIeHAa —
TUAPOJIH30M KapOu1a KaIbIus.

IIpakTH4yeckoe 3aHsATHE:

- CocTaBiieHHE CTPYKTYPHBIX (JOPMYJI U Ha3BaHUN aJKaHOB

- CocTaBiieHHE CTPYKTYPHBIX (POPMYJI U Ha3BAaHUN aJIKEHOB

- CocTaBiieHHE CTPYKTYPHBIX OPMYJI M HA3BaHUN JTHEHOB

2.3. Kuciopoacoaepxanue opranuyeckne coelnHeHus

Couprtel. [lomydyenne 5sTaHona OpoXEHHMEM TJIOKO3bl M TUIpaTaluedl  STUIeHA.
['mppokcunpHas rpynna kKak (yHKUHOHanbHass. lloHSATHME O TpeaesbHBIX OJHOATOMHBIX
cnupTax. XHWMHUYECKHE CBOMCTBA 3TAaHOJ]A: B3aUMOJICWCTBHE C HAaTpueM, OOpa3zoBaHUE
NPOCTBIX U CJIOXHBIX 3(UPOB, OKUCIECHHE B anpaeruia. [IpumeHeHue sTaHojia HA OCHOBE
CBOWCTB. AJIKOTOJIU3M, €r0 IOCHEACTBUS I OpraHM3Ma 4YeloBeKa U IPENyNpPEKICHHUE.
[MueprH Kak IPEACTAaBUTENb MHOTOATOMHBIX CIHAPTOB. KadecTBeHHas peakuus Ha
MHOTI'0OaTOMHBIE cIUPTHIL. [IprMeHenune rimneprHa.

®enon. Dusnyeckne W XUMHYECKHE CBOMCTBa (eHosna. B3auMHOe BIMSHHUE aTOMOB B
MoJieKyse (peHona: B3aMMOJCHCTBHE C THAPOKCHIOM HATpUsi M a30THOM KHUCIIOTOM.
[Ipumenenne ¢Qenona Ha OCHOBE CBOHCTB. AJbaeruabl. I[loHstue 00 anpaerugax.
AnpaeruiHasg rpynmna kak QyHKiuoHanbHas. @opMaibAeru] U ero CBOWCTBA: OKUCIICHUE B
COOTBETCTBYIOLIYK0 KHUCJIOTY, BOCCTAHOBJICHME B COOTBETCTBYIOIIMU crupT. Ilomydenwue
aJIbJICTUJIOB OKHCJIEHHEM COOTBETCTBYIOIIMX cnupToB. [Ipumenenue ¢dopmanbaeruaa Ha
OCHOBE €r0 CBOMCTB.

KapoOonoBbie kucaorbl. [loniarue o kapOoHOBBIX KucioTax. KapOokcuibHas rpynmna Kak
(GbyHKUIHOHATIBHASA. ['OMOJIOTMUECKUI psAll MPEIeIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
[Tonyuenre KapOOHOBBIX KHCJIOT OKHUCICHHEM albACTHA0B. XHUMHUYECKHE CBONCTBA
YKCYCHOM KHCJOTBI: OOIIME CBOWCTBA C MHUHEPAIBHBIMU KUCIOTaMH M pPEaKIUs
srepudukanuu. [IpruMeHeHne yKCYCHOW KHCJIOTHI Ha OCHOBE CBOWMCTB. BbIcIne KUpHBIC
KHMCJIOTHI Ha ITPUMEpE MaJIbMUTUHOBOM M CTEAPUHOBOM.

Caoxnbie 3¢gupbl U kupbl. [lonydeHue cloXHBIX 3(QUPOB peakuuen STepUPUKALMH.
Crnoxuble 3¢upbl B Npupoae, WX 3HaueHue. [IpuMeHeHue CloXHBIX 3(UPOB HAa OCHOBE
cBoicTB. Kupbl kak cioxubeie 3¢upsl. Knaccudukamus xupoB. XUMHUYECKHE CBOWCTBA
JKUPOB: TUAPOJINA3 W TUAPUPOBAHHUE KUIAKUX KUPOB. [IpuMeHeHue KUPOB HAa OCHOBE
CBOMCTB. MbLia.

YrieBoabl: riaw0Ko03a. [7IOKO3a — BEHIECTBO C  JIBOMCTBEHHOW (QYyHKIMEH —
NbACTUAOCIIUPT. XUMHUYECKHE CBOMCTBA TJIFOKO3BI: OKHCJIEHUE B TVIFOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJICHHME B COpOUT, cnupToBO€ OpokeHue. [IpumeHeHue TIOKO3bl Ha OCHOBE
CBOWCTB. 3HAYEHUE TOIOKO3bI B )KMBOM IPUPOJIE U KU3HU YEJIOBEKA.

YraeBoabl: kpaxmaga. Dusmueckne W XUMHUYECKHE CBOMCTBA. llosiydeHue kpaxmaia.
[IpuMeneHune KkpaxMana Ha OCHOBE CBOWCTB.

YriaeBoapl: nenoa03a. OGusnyeckue U XUMHUYECKUE CBOMCTBA. llonydeHue LEeUIrOI03hL.
[IpuMeHeHnE HETI0I036l HA OCHOBE CBOWCTB.



JdeMoHCcTpauu

KauecTBeHHbIEC pEaKIIMU HA MHOTOATOMHbBIE CITUPTHI.

Peakiust cepeOpsiHOrO 3epKaiia albIeruI0B U TITIOKO3bI.

OxucieHre anbAeruioB 1 IIOKO3bl B KUCIOTY € MOMouIbio ruapokcuaa meau (1I).
KauecTBeHHas peaknuus Ha Kpaxmad.

IIpakTHuyeckoe 3aHsATHE:

CocraBnenue CTpyKTYpHBIX (hOpMYJT M Ha3BaHHUN KapOOHOBBIX KHCIIOT

3. buoJsorus

3.1 Mmnuorooopa3ue ;kuBoro mMupa. OObEeKT H3y4eHHs] OHOJIOTMM — >KMBas MPUPOJA.
[Ipu3Haky >KMBBIX OPraHW3MOB M WX MHOrooOpasue. YpoBHEBas OpraHM3alusi >KUBOU
OpUpOABl M HBOMIONUSA. MeToapl MO3HAHUS KUBOM mpupoabl. OOME 3aKOHOMEPHOCTH
ouonoruu. Ponbs 6uonoruu B GOpMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa W TPAKTHYECKOW JESITeNIbHOCTU Jiojed. 3HaueHue OWOJOTUM TPU OCBOCHUU
npodeccuil ¥ ceruaibHOCTEN cpeHero npodecCuoHaIbHOTO 00pa3oBaHuUs.
JdemoHcTpanumn

buonornyeckue cUCTEMBI pa3HOTO YPOBHS: KJIE€TKA, OPraHU3M, MOMYJIALHS, SKOCHCTEMA,
ouocdepa.

3.2YUEHHUE O KJIETKE

XuMHUYecKas Oprauu3anus KieTku. OpraHnyeckue 1 HEOPraHMYECKUE BEIECTBA KIETKH
U KUBBIX OPraHU3MOB, WX POJIb B (YHKIIMOHUPOBAHUU KJIETKH. bruosiornyeckas poiib BOJbI
B KJIETKE.

Beaxmu, yriesoanl, JUIHMABI H UX POJb B KJIeTKe. CTpOeHUE, CTPYKTypa U BBIIIOJIHSAEMBIC
¢yukun OenkoB. [leHaTypauust u peHarypauus Oenka. CTpoeHHE, M BBIIOJIHSAEMBIE
(GyHKIUM yriieBoA0OB. PoJib TUIHUIOB B KIIETKE.

HyxkienHOBBIE KHCJOTHI U UX POJIb B KJIeTKe. THUIBI HYKIEHMHOBBIX KACIOT. OCHOBHBIE
BUJIbI, cTpoeHue W BbinonHsemble ¢yHkuuu PHK. JJHK — Hocurens HacnenacTBEHHOI
uHopmaruu. Permukanusa JJHK. I'en. ['enetnueckuii koa.

Kuerounasi Tteopusi crpoeHusi opranm3mMoB. Mcropus usyuyeHust kinetku. OCHOBHBIE
MTOJIO’KEHUS KIIETOYHOU TEOpHUH. 3HAYEHNUE KIIETOYHOU TEOPUH.

Bupycsl kak HekJieTOYHas ¢opma ku3HM. CTpOEHHE BUPYCOB M UX THUIIbL. JKU3HEHHBIN
uuki BUpycoB (Ha mpumepe Bupyca CIIMJla wim renmatuta). Kinerka-xo3siMH U BHpYC-
napasuT: CTpaTeruu B3auMoiecTBus. bopb0a ¢ BUpYCHBIMU UH(DEKLIUAMH.

Hemoncmpanuu

Crpoenue u crpykrypa 6enka. Ctpoenue mojiekyn JIHK u PHK. Permukanus JIHK.

CxeMbl dHepreTHUeckoro ooMeHa u 6rmocunTe3a Oenka.

CTtpoeHue KIETOK MPOKapHUOT U 3yKapHOT, CTPOCHHE M MHOro0Opas3ue KJIETOK pacTeHHH U
KUBOTHBIX.

CrpoeHue Bupyca.

®dotorpadun cxeM cTpoeHust XxpomocoMm. Cxema CTpOeHus TeHa.

MwuTos3.

Ilpakmuueckue 3anamus

- OCHOBHBIE CTPYKTYPHBIE KOMITOHEHTHI KJIETKU

-Pemenne 3agau o reme: « HyKiIenHOBBIE KUCIOTBI»

Jlabopamopnuie 3anamus



-HabnroneHne KiIE€TOK pacTeHU W KUBOTHBIX IOJ] MHKPOCKOIIOM Ha TOTOBBIX
MHKpPOIIpEnaparax, Mx OMUCaHUE.

-IIpuroroBneHne u ONMUCaHUE MUKPOIIPENIAPATOB KIETOK PACTEHUM.

-CpaBHEHUE CTPOEHHUA KJIETOK PACTEHUM U )KMBOTHBIX 110 TOTOBBIM MUKPOIpENapaTaMm.

3.3 OP'AHU3M. PASBMHOXEHUE U UHAUBUAYAJBHOE PA3SBUTHUE
OPI'AHU3MOB

PasmHuoxkenne opranusmoB. OpranusM — eauHoe 1enoe. MHorooOpasue OpraHu3MOB.
Pa3smHOXXeHHEe — BaKkHeilllee CBOMCTBO >KMBBIX opranu3zMoB. [lojoBoe u Oecmosoe
Pa3MHOKEHUE.

MuTto03. X0oa MuTo3a .brnonornueckoe 3Ha4YeHUE MUTO3A.

Meiio3. Xon meiio3a. O6pazoBaHHe TMOJIOBBIX KJIETOK W OIUIOJOTBOPECHHE.
IOMOpHOHAJIbHOE Pa3BUTHE OpPraHu3dMa. OMOpPUOHANBHBIN 3Tan OHTOreHe3a. OCHOBHbBIE
CTaAuM 3MOpPHUOHANBHOTO pa3BUTUA. (CXOACTBO 3apOJbIlICid MPEACTABUTEIEH pPAa3HBIX
TCPYMII TIO3BOHOYHBIX KaK CBUETEIBCTBO UX 3BOJIIOIIMOHHOTO poACcTBa. OpraHoreHes.
IMocramOpuonanbHoe pasurue. Ilpsmoe u Henpsamoe pazsuthe. [locTaMOpHOHATBHBIE
nepuoibl. JKU3HEHHBIN UK OPTaHU3MOB.

Jemoncmpayuu

MHuoroo0Opasue opranu3MoB.

OOMeH BeNIeCTB U MPEBpaIlCHUE SHEPTUH B KiieTKe. DOTOCUHTE3.

Jenenue xkietku. MuTo3.

becnionoe pa3zmHoxkeHnue opranu3mMoB. OOpa3zoBaHUeE MOJIOBBIX KIETOK.

Meios.

OmnonoTBopeHue y pacteHuil. UHAMBUayanbHOE pa3BUTHE OpraHU3Ma.

Tunel MOCTAMOPUOHATIBHOTO Pa3BUTHUS KUBOTHBIX.

Ilpakmuueckue 3anamus

CpaBHHTENBHAS XapaKTEPUCTUKA MUTO3a U MEHO03A.

DopMBbI Pa3MHOKEHUSI OPTAHU3MOB.

3.40CHOBbBI TEHETUKU U CEJIEKIIUU

OCHOBBI yY4YeHHMSI O HACJEACTBEHHOCTH M WU3MEHYMBOCTH. [eHeTMKa — Hayka o
3aKOHOMEPHOCTAX HACJEICTBEHHOCTH W W3MEHUYMBOCTH OpraHu3moB. [. Mengenp —
OCHOBOIIOJIO)KHUK T€HETHKH. ['€HeTMyecKas TEPMHUHOJIOTHS M CHUMBOJIMKA.

IlepBbiit 3axkon I'. Mengeasi. 3akOHb TE€HETHMKH, YyCTaHOBJIEHHbie [. MeHnenem.
MonorubpumHoe CKpenBaHue.

Bropoii 3akon I'. MeHnaeJisi. 3aKOHbI T€HETUKHU, yCTaHOBIIEHHbIE ['. Menaenem

Tpernii 3akon I'. Mennens. Jlurubpuanoe ckpeumBanue. HesaBucuMmoe HacienoBaHUE.
Craructuyeckuii Xxapakrep 3akoHoB ['. MeHensi.

XpomMocoMHasi TeopHsi HACJEICTBEHHOCTH. B3aumoneiictBue reHoB. CUEIJIEHHOE C
II0JIOM HACJIEIOBAHUE

I'eneruka nmosa. HaciienoBanue NMpU3HAKOB, CHEIUVICHHBIX ¢ MoJoM. HacnencrBeHHble
00JIe3HU YEJIOBEKA, UX MPUYUHBI U MPODUIIAKTHKA.

3aKoOHOMEpPHOCTH M3MEeHYMBOCTU. HacneaCcTBEeHHAsI, UM T€HOTUITNYECKAs,, U3MEHYMBOCTD.
MoaudukanuoHHasi, Wi HEHACJIeACTBEHHAsI, ”3BMEHUUBOCT.

OCHOBBI CeJIEKIIMH PACTEHHH, KUBOTHBIX M MHKPOOPraHM3MoOB. [eHeTMka —
TeopeTHYecKasi OCHOBa cenekiuu. OAOMallHMBAHUE JKUBOTHBIX W BbIpAllMBAHUE



KYJIbTYPHBIX paCTEHU — HadaJbHbIEC ATanbl cenekuuu. Yuenue H. M. BaBunosa o uenTpax

MHOT000pa3us U TPOUCXOXKICHUS KYyJIbTYpHbIX pacTeHUW. (OCHOBHBIE METOJbI
CEJICKIIUH: ruopuIn3aIus U HCKYCCTBEHHBIM OTOOp. (OCHOBHBIE JTOCTHXKCHUS
COBPEMEHHOM CEJIEKIIUU KYJBTYPHBIX PaCTCHUH, JOMAITHUX KUBOTHBIX u
MUKPOOPTraHU3MOB.

Jemoncmpayuu

MonorubpuaHoe u TMruopuIHOe CKpernuBanue. [lepexpect xpomMocom.
CuemieHHO€E HacnenoBaHue. Myranuu.

[{eHTpBsl MHOrOOOpa3us U MPOUCXOKACHUS KYIbTYPHBIX PACTCHUHN U TOMAIIHUX KUBOTHBIX.
['ubpunuzanus. VickyccTBeHHBIN 0TOOD.

HacnencrBennsie 00Jie3HU YeOBEKa.

BiustHue ankoroyinzma, HApKOMAaHUM, KyPEHUS HA HACIIEICTBEHHOCTb.
Ilpakmuueckue 3anamus

-Pemiennie reneTmyeckux 3aa4 HA MOHOTHOPHUIHOE CKPEUIMBaHUE.
-Pemenne reHernyeckux 3ajad Ha IPOMEKYTOYHOE HACIEIOBAHHUE.
-Pemiennie reHeTmyeckux 3aad Ha JUTHOPUIHOE CKPEIIMBAHUE.
Jlabopamopnwie pabomul

-AHanu3 GEeHOTUIMNYECKON N3MEHYMBOCTH.

3.5 MPOUCXOXJIEHUE n PA3BUTHUE KU3HU HA 3EMUIE.
IBOJIIOIIMOHHOE YYEHUE

IIpoucxo:kaeHue M HavajbHble 3Tanbl Pa3BUTHA KU3HM Ha 3emuie. [UNoressl

IIPOUCXOXKIACHHUS KU3HU. 3ydueHne OCHOBHBIX 3aKOHOMEPHOCTEN BO3HUKHOBEHUS, PA3BUTHUS

Y CyIIECTBOBAHMS KU3HU Ha 3eMIIE.

JBonwunonHoe yuenue Y. lapsuna. XKuznp u Tpynsl U.JlapBuna. OCHOBHbIE TPUHIIUIIBL

sBONMIOIIMOHHON Teopun Y.JlapBuHa. Ponb 5BOMIONMOHHOTO YyueHUs B (OPMHPOBAHUU

COBPEMEHHOW €CTECTBEHHO-HAYYHOM KAPTUHBI MUpA.

Jemoncmpayuu

Kpurepun Buga. CTpykTypa NOMyJIALMH.

AJlanTUBHBIE OCOOCHHOCTH OPraHW3MOB, UX OTHOCHUTEIIBHBIM XapakTep. DBOIIOLHMOHHOE

JIPEBO PACTUTEIBHOTO MHPA.

DBOJIFOLIMOHHOE JPEBO )KUBOTHOTO MHUPA.

[IpencraButenu peaKNX U UCYE3AIOIINX BUIOB PACTEHUM U )KUBOTHBIX.

Ilpakmuueckue 3anamus

- Meraduznueckuii nepuo B ICTOPUN OUOIOTUU

-MuxposBosmtonusi. COBpeMEeHHbIE MTPEACTABICHHS O BUI000pa30BaHUU

- MakposBountonus. [ maBHbIe HaITpaBIEHUS 3BOJIFOLIMU

- AHanM3 U OLEHKA PA3JIUYHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HH.

JlabopaTopHbie padoThI:

-IIpucnocobsieHre opraHu3MoB K pa3HbIM cpefaM 00uTaHus (BOJIHOM, Ha3€MHO-BO3/ Yy IIIHOM,

MMOYBEHHOM).

3.6ITPOUCXOXIAEHUE YEJIOBEKA

AHTpoOmoreHe3. OBosonuss mTpuMaToB. COBpPEMEHHBIE THUMOTE3bI O MPOUCXOXKIACHUU

yenoBeka. Jloka3aTenbCTBa POJCTBA YEIOBEKA C MIIEKONMTAKOIIMMM XUBOTHBIMHU. JTarlbl

ABOJIIOLIMM YEJIOBEKA.



I'unore3bl 0 MPOMCXOKIEHNM 4ea0oBeka. YenoBeueckue pachl.

Jemoncmpayuu

YepTbl CXOJCTBA W pa3IM4YMs YENOBEKAa U JKMBOTHBIX. YepThl CXOJCTBa YEIOBEKa H
MIPUMATOB.

Ilpakmuueckue 3anamus

-OCHOBHBIE ATallbl aHTPONOTEeHE3a YEIOBEKA

-BrisiBieHMEe UM ONMCaHWE MPU3HAKOB CXOJICTBA 3apoJbIIIECH YeJIOBEKa U JAPYTUX
MO3BOHOYHBIX KaK JIOKA3aTeJIbCTBO UX DBOJIOLIMOHHOTO POJICTBA

3.70CHOBBI OKOJIOI'nn

JK0JIOTHSI — HAYKAa 0 B3AHMOOTHOIIEHUAX OPraHU3MOB MEXKAY C000ii M OKpY:Karomei
cpeaoil. Dxosorus Kak Hayka. CBsI3b JKOJOTMM C JPYrUMU Haykamu. [Jo0ajbHbIe
HKOJIOTHYECKUE MTPOOIEMBI U ITyTH HX PEIICHMUS.

JKoslornyeckue cucreMbl. BupoBas U NOpocTpaHCTBEHHasi CTPYKTypa SKOCHUCTEM.
[IuieBsie CBSI3U, KPYrOBOPOT BEIIECTB U MPEBpAIlEHUE YHEPTUM B dKocucTeMax. [[puunHbl
YCTOMYMBOCTH U CMEHBbI 3KocucTteM. CyKIecCuw.

HckyccTBeHHBIE IKOCHCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.

Henun nuranus. Ilepemadya BemecTB W SHEPruM IO LENSAM INHUTaHUS B IPUPOAHOU
HKOCUCTEME U B arpoleHO3E.

JKoJOrHYeCKHe (PAKTOPBI, MX 3HAYEHHE B KU3HU OPraHu3MoOB. AOHOTHYECKHUE,
onoTHyeckue (PaKTopbl CPebl.

Bbuocdepa — ruaodanbHas 3xocucrema. Yuenue B. 1. Bepuanackoro o 6uocdepe. Poib
KUBBIX OpraHu3mMoB B Ounocdepe. buomacca. KpyroBopor BakHEHIIMX OHOTEHHBIX
AJIEMEHTOB (Ha MpUMEpE yIIiiepo/ia, a30Ta u Jp.) B buocdepe.

Bbuocdepa u yesnoBek. M3menenus B 6uochepe. [lociaeacTBusi nearenbHOCTH YEIOBEKa B
OKpyXxarwuien cpene. Bo3nencTBue npou3BOACTBEHHOM JESITEIBHOCTH HA OKPYKAKOILYIO
cpeay B obmactu cBoeit Oymymied mpodeccun. Hoocdepa. IlpaBuna moBeneHus Jroaci B
OKpy>Kalollel TpupoaHON cpene. bepexxHoe OTHOIIeHHE K OWOJIOTHUYECKUM OOBEeKTaM
(pacTeHUsAM M )KMBOTHBIM M X COOOIIECTBAM) M X OXpaHa.

IIpupoanbie pecypchbl U MX UCOJbL30BaHMe. Hercuepnaembie U UcUepIiaeMblie PECypChI.
Jemoncmpayuu

Dxonornyeckue (HakTophl U UX BIUSHUE HA OPTraHU3MBI.

MeXBUOBBIE OTHOIIEHUS: KOHKYPEHIIUS, CAMOUO03, XUIIHUYECTBO, Mapa3uTu3M. SApycHOCTb
PacTUTENIBHOTO COOOIIECTRA.

[TumeBble enu 1 ceTu B OMOIIEHO3€e. DKOJOTUYECKUE TTUPAMUJIbIL.

Cxema 3KOCUCTEMBI.

KpyroBopot BeliecTB U MpeBpaLIEHUE SHEPTUU B SIKOCUCTEME.

KpyroBoport yraeposa (a3ota u 1ip.) B 6uocdepe.

Oco0o0 oxpansieMble PUPOJIHBIE TeppUTOpUU Poccum.

Ilpakmuueckue 3anamus

-CpaBHUTEIBLHOE OMKUCAHUE OJHOM U3 €CTECTBEHHBIX MPHUPOJHBIX CUCTEM (HAampUMmep, jieca)
U KaKOW-HUOY b arpO’KOCUCTEMBI (HAPUMED, MIIIEHUYHOTO TOJIS

-Onucanre M TPAKTHUYECKOE CO3JaHUE MCKYCCTBEHHOM HSKOCHUCTEMBI (IPECHOBOJIHBIN
aKBapuyM)

-CocraBlieHHE CXEM TepeJayd BEIIeCTB M HDHEPruu MO IENsSM MUTaHWUS B TMPUPOIHOU
HKOCUCTEME U B arpoIeHO3E.



Pemenne skonornyeckux 3anad

3.8BUOHHUKA

Bbunonuka kak 0OgHO M3 HampaBjeHuH Ouosormu. buoHuka kak Hayka. OCOOEHHOCTH
CTPOEHHUA, PYHKIMOHUPOBAHUS )KUBBIX OPTaHU3MOB, UCIIOJIb3yEMbIE 4eTOBEKOM. OCHOBHBIE
HaIpaBJICHUS] OMOHUKH.

Jemoncmpayuu

Mopenu cki1aqyaTon CTPYKTYpbI, HCIIOIb3YEMON B CTPOUTEIICTBE.

TpyOuaTsie CTPYKTYpbI B )KUBOM MPUPOJIE U TEXHUKE.

AdpoMHaMHYECKUE U TUAPOJUHAMUYECKHAE YCTPOMCTBA B JKUBOW IIPUPOJE U TEXHUKE.

TemaTnueckui mjiaH

Bua yueOHo# padoThI KoJsmyecTBO 4acoB
AynurtopHbie 3ausatusi. Conep:kanue Ipoduan
npogeccHoHATBLHOT0
00pa3oBaHus
TexHunuyeckuid
CnennaiasHocts CIIO
23.02.07
| Bgenenue. 2
1.00mas u HeopraHu4ecKasi XuMusi
1.1 | OcHOBHBIE TOHATHS U 3aKOHBI XUMUHU 8
1.2 | Ilepuoamueckuii 3akoH u [lepronndeckas cucrema 6
xuMHYeckux 3eMeHToB JI. M. MeneneeBa u cTpoeHUe aToMa
1.3 | CtpoeHue BeniecTna. 2
1.4 | Boaa. PacTBOpbI. 4
1.5 | Knaccudukanys HeOpraHu4eCKiX COSAMHEHUH M MX CBOHMCTBA 2
1.6 | XuMudeckue peakiuu 6
1.7 | MeTaminsl 1 HEMETAJIIbI 6
2. Opranuyeckasi XuMust
2.1 OcHOBHbIE OHATHS OPTAaHUYECKON XUMUU U TEOPUSI CTPOCHUS 2
OPraHN4YeCKUX COCTMHEHUN
2.2 | YrieBoAopobl U UX MPUPOJAHBIE HCTOUHUKH 14
2.3 | Kuciopoacoaepxaiine opraHmuecKue COSTUHEHUS 16
3. Buosaorus
3.1 | MHoroo0pa3ue KHBOTO MHpa 2
3.2 | YueHue o KIIETKE. 20
3.3 | OpranusMm. PazMHOXeHHE ¥ WHIMBUAyabHOE  pa3BHUTHE 14
OpraHHU3MOB
3.4 OCHOBBI T€HETHKH U CEICKIIMU. 24
3.5 | [IpoucxoxaeHue 1 pa3BUTHE KU3HU HA 3eMJIe. DBOJIFOIIMOHHOE 14
yUYeHHE.
3.6 | [IpouncxoxaeHNe JeIoBeKa. 8
3.7 | OCHOBBI SKOJIOTHH. 22
3.8 | buonuka. 2
Hroro: 174
BCETI'O: 174




3.TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA

[Ipu peanuzanuu conepkanusi o01e00pa3oBaTeIbHOrO y4eOHoro npeamera «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHUI) B
npeaenax ocsoenus OIIOIT CIIO — ITIICC3 no cnenuanbHoctu: 23.02.07 Texnuueckoe obcayacusanue u pemonm osueamenetl,
cucmem u azpe2amo8 asmomoouell Ha 0a3ze OCHOBHOTO 00IIEero oopa3oBaHUs C MOJYYEHHUEM CPEIHEro o01Iero oopa3soBaHuUs
MakcUMaibHas ydeOHas Harpy3ka oOydarommuxcst coctaBisieT 174 waca. U3 Hux aymutopHas (oOsi3aTenpHasi) Harpyska
oOyyvaroruxcst - 174 gaca, BKJIrO9Yasi IPaKTHICCKUE 3aHITH M JJabopaTopHbIe paboThl — 61 vac.

No i/t

Copnep:xanne yueOHOTO MaTepHaa,
71a00paTOpHBIE U MPAKTUYECKUE PadOTHI,
camocTosTelbHas paboTa 00yJarommxcs,

VHIUBHTy aTbHBIN TIPOEKT

O0B
eMm,
yac.

XapakTepuCTHKa OCHOBHBIX BHJIOB
NeSITeTbHOCTH (TI0 pa3JiesiaM COoIepKaHuUs
y4eOHOTr0 MpeaMeTa)

[Tnanupyemble pe3yabTaThl
(mpeameTHbIE 3HAHUS;
IpEIMETHbIE YMEHUS)

DopMbI U
METOJIbI
KOHTPOJIA

2

4

5

6

1. O6ma

S 1 HCOPraHn4eCKass XuMHus

1
Beenenne

OOBSICHATh XUMUIECKHE SABJICHUS, IPOUCXOIAIINE B IIPUPOIEL,

Conep:xaHue y4eOHOro MaTepuaJia

N

OBITY U Ha IPOU3BOJICTBE.
* OnpezensaTh BO3MOXKHOCTH IPOTEKAHUS XUMIIECKHX

1.BBenenue

MPEBPAIICHNIT B PA3JIHYHBIX YCIOBHSIX.

+ Cob6aroaTh MpaBmIIa KOOI HYECKH TPAMOTHOTO TTOBEICHHS
B OKpY2Karolen cpene.

* OLeHNBATh BIMSHHE XMMHAYECKOTO 3arPsI3HEHHSI
OKPY>KaIOIIel Cpe/ibl HAa OPraHU3M YeNIOBEKa U IPYTUE YKHUBbIC
OpraHU3MBI.

* CoOuro/1aTh npaBuiIa 6€30MacCHOT0 00pPAIEHHUS ¢ TOPFOYNMHU
U TOKCHYHBIMH BELIECTBAMH, JaO0PATOPHBIM 000PYIOBAHHEM.
* [OTOBHTH PacTBOPHI 3aJaHHOW KOHICHTPALIMH B OBITY ¥ HA
IPOM3BOJICTBE.

* Kputuuecku Ol[eHHBATH OCTOBEPHOCTh XUMHUECKOI
HH(pOPMALHH, IOCTYIAIONICH 13 Pa3HBIX HCTOYHHUKOB.

113 1chopmMHUpOBaHHOCTH IPEICTABICHUH O
MeCTe XMMUHU B COBPEMEHHOM Hay4HOU
KapTHHE MUpPa; TIOHNMaHHe POJIH XIMHH B
(hopMHpOBaHUH KPYro3opa 1
(byHKIMOHAIBHOI TPaMOTHOCTH YeTIoBeKa
JUISL peIeHHs MPAaKTHYECKHUX 3a/1a4;

I13 2 — BnajeHre OCHOBOMOJIArarOLIUMHI
XMMHYECKUMHU MOHATHAMU, TEOPUSIMH,
3aKOHAaMH ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
0JTE30BaHUE XHMHIECKOH TepMUHOJIOTHEH
M CUMBOJIUKOM;

YcTHBIH onpoc

1.1.
OcHOBHEBIE
MOHATHUS U

3aKOHBI
XUMHUA

+ JlaBaTh ONpEIEICHHE W ONEPUPOBATh  CICAYIOLIMMH

Conep:kanue y4eOHOIr0o MaTepuaJia

XAMHUYCCKUMHU MOHATUAMHA: BEIIECCTBO, XUMUYECKUI DJIEMCHT,
aTOM, MOIJICKYJIa, OTHOCHUTECIIBHBIC aTOMHas U MOJICKYJIApHas

1.OcHOBHBIE TOHATUI XUMUH

MacChl, HOH, aJUIOTPOINHA, HW30TOIIbI, XHUMHUYECCKasA CBiA3b,
DJICKTPOOTPUAULATECIIBHOCTh, BAJICHTHOCTh, CTCIICHb OKUCJICHUSA,

2.OCHOBHBIE 3aKOHBI XUMUHA

MOJIb, MOJBIPHas Macca, MOJIIPHBI 00BEM Tra3000pa3HBIX

IIpakTHYecKOe 3aHATHE:

BEIECTB, BEIIECTBA MOJIEKYJIIPHOIO M HEMOJEKYJIIPHOIO
CTPOCHHS, pACTBOPBL, ONEKTPOIUT M  HEDIEKTPOIHT,

1.PacueTHble 3a/1auu HA HAXOXKJIECHUU
OTHOCUTEILHON MOJIEKYJIIPHOWU MAcChl,
onpe eI HUE MaCCOBOM JIOJIM XUMHUUYECKHUX
AJIEMEHTOB B CJIO’KHOM BEIIIECTBE

NN N0

9NIEKTPOJIUTHYECKAST JICCOLIMALINS, OKHCIIUTENb u
BOCCTaHOBHTENb, OKHCICHHE HBOCCTAHOBIICHHE, TEIUIOBOM
oG deKT peakiyu, CKOPOCTh XMMHYECKOH peakInH, KaTaius,
XMMHYECKOE paBHOBECHE, YTJIEpOIHBII CKEJIEeT,
(yHKIMOHANBHAS TPYIIIIA, H30MEPHs, TOMOJIOTHS

* DopMyIHpOBaTh 3aKOHBI COXPAHEHUS MAacChl BEIIECTB U

2.OCHOBHBIC TTIOHATHS U 3aKOHBI

TIOCTOAHCTBA COCTaBa BEILICCTB.
* YcraHaBIMBaTh TIPUIUHHO-CJICACTBCHHYIO CBA3b MCEKAY

I3 2 — BiajgeHue OCHOBOIOJATAIOIIUMH
XHMUYECKHUMH  TOHSTUSIMH,  TEOPHUSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIE30BaHUE XUMUUYECKON TEPMHUHOJIOTHEH
M CUMBOJIUKOM;

113 4 — copMHPOBAHHOCTH YMEHHUS TaBaTh
KOJIMYECTBCHHbIC OLICHKH W TPOU3BOAUTH
pacdeTsl TO XHMMHYECKUM (GopMynam |
YpaBHEHHSIM;

IIucpmennbIit
orpoc

peueHne 3agaqy

OtuéT 0
TIPaKTHYECKOMY3a
HATHIO

Ortuér 0
MPAKTUYECKOMY3a




COZIep)KaHHEM OJTHX 3aKOHOB U HAIMCAHHEM XHMHYECKUX
(hopMyJ1 U ypaBHEHHIA.

* YCTaHaBIMBaTh BOJIOLHOHHYIO CYIIHOCTh MEHJEICEBCKOM
U COBPEMEHHOM (hOPMYJIMPOBOK MIEPUOMIECKOrO 3akoHa J[. 1.
Menneneesa.

* OOBSACHATH (PU3UYECKHIA CMBICT CUMBOJIUKH TIEPUOANIECKOI
TabaMUBl  XUMHYeCKMX — anemeHtoB .M.  MeHeneea
(HOMEpOB JJIEMEHTa, MepHoAa, TPYIIbl) U yCTAaHABIUBATH
MIPUYMHHO-CIICICTBEHHYIO CBSI3b MEXIY CTPOCHHEM aroMa U
3aKOHOMEPHOCTSIMH ~ M3MEHEHHs. CBOWCTB OJJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B IEPHOAAX U FPYIIax.

* XapaKkTepu30BaTh 3JIEMEHTBI MAJIBIX ¥ OOJIBIIUX MIEPUOTOB
I10 UX MOJI0KEHHUIO B Iiepuoguyeckoi cucreme .M.
Menneneesa.

* BBINOJIHATh XUMHYECKHUIA IKCIIEPUMEHT B ITOJTHOM
COOTBETCTBHU C TIpaBUIIaMH O€30MaCHOCTH.

* HaGmironaTh, GMKCHPOBATh U OMUCHIBATH PE3YIIbTATHI
IIPOBEJCHHOTO AKCIIEPHMEHTA.

HATHUIO

1.2.

* Mcnonb30BaTh B y4eOHOM U MPOPECCHOHAIBHOM
NeATETbHOCTH XHMHIECKHE TEPMHUHBI U CHMBOITHKY .

3 1chopMHPOBaHHOCTH MPEACTABICHHI O
MECTe XUMHUU B COBPEMEHHOW Hay4dHOI

6
HCpI/IOI[I/Iq Conepﬁca}me y‘leﬁHOFO MaTepuaJia 4 * Ha3bIBaTh M3y4YeHHBIC BENIECTBA 10 TPUBUAIBHON HIIH KapTUHE MHpa; MOHUMAaHHE POJIM XHUMHH B
eCKI/Iﬁ 1 HepH 0 ,I[I/I‘-I e CKI/Iﬁ 3aKOH I[ I/IM eH ,ue eeBa 2 Memnyﬂapou)moﬁ HOMEHKJIATYpE U OTpa)kaTb COCTaB 3TUX (l)opanOBaHnu 5 Kpyrosopa u TTucbMeHHBIN
COCAMHEHHUIT C TIOMOIIBI0 XMMUYECKUX (DOPMYIL. (GYHKIMOHANBHOH TIPaMOTHOCTH H4EJOBEKA | ompoc
3aKOH U 2CTp OGHHE HIEKTPOHHBIX 060JI0UYEeK aTOMOB 2 * OTpaxatb XHMUYECKHE NPOLECCHI C OMOILIbIO ypaBHEHHI JULSL peIeHHs TPAaKTUYECKHX 3a/1ay; TecTupoBanue
HepI/IO A4 XHMHYECKUX peaKIUi. 3 3 I3 2 — BrageHHe OCHOBOIONATAIOIIUMU
HpaKTquCKoe 3aHATHUC: 2 . HpOBO,[[I/ITL CaMOCTOSTEIbHBIN ITOUCK XUMHUYECKOU XUMHYECKUMHU TIOHATHUAMU, TEOPHUIMH,
€CKaida Xe (b 2 MH(OPMAIUH C UCTIONB30BAaHNEM Pa3IMIHBIX HCTOYHHKOB 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE OT9eT 0
CHCTEeMa -LOCTaBJICHUE SJIEKTPOHHBIX (POPMYJI (Hay4HO-NIOMYJIIPHBIX U3aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, | MOJB30BaHHE XHUMHUYECKOH TepMUHOIOTHEH IIPAKTHYECKOMY3a
aTOMOB pecypcoB MHTepHeTa); U CUMBOJIHKOI; HSTHIO
XUMHUYCCK * UCTIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JUTsi 00padoTku 1 | T3 3 — BiajgcHHE OCHOBHBIMH METOJAMU
UX nepeaaud XUMHIecKoil HHGOpPMAIUH U ee IPeICTaBICHHS B HAyYHOTO MO3HAHUS, MCIOIb3yeMbIMH B
pasnuuHbIX Gopmax. XHUMHUH: HaO0IeH1EM, OTIHMCAHUEM,
3JICMCHTOB U3MEpPEHNEM,  OKCIIEPHMEHTOM;  yMEHHe
I[‘ n. 00pabarbiBaTh,  OOBACHATH  PE3YJbTAThI
MIPOBEJICHHBIX OIBITOB U JENaTh BBIBOJBI;
Mennenee FOTOBHOCTb M CMOCOOHOCTH  TPHUMEHSTH
Ba U METOHBI TIO3HAHUS pu pelIeHun
MIPaKTUYECKHUX 3a7a4;
CTpOCHUC 113 4 — chopmMupoBaHHOCTE YMEHHS 1aBaTh
aToma KOJIMYECTBCHHbIC OLCHKH W IPOU3BOIHUTH
pacueTsl IO XHMHYeCKuM (QopMmyIaM H
YpaBHEHHSIM;
I3 5 — BrnajeHue NpaBUIaMHM TEXHHUKH
6e3omacHOCTU npu HCTIONB30BAHHU
XMMHYECKUX BEILECTB;
I3 6 — chopMHUpOBaHHOCTE COOCTBEHHOI
MO3UIUH II0 OTHOIICHHIO K XUMHYECKOI
nHOpMaMK, MONy4aeMOH W3  pasHbBIX
HCTOYHHKOB.
1.3. 2 * Mcnonb30BaTh B y4eOHOI H IPO(ecCHOHATBHOM I3 1cdopMHPOBaHHOCTH MpPEACTaBICHHI O
JIeATENPHOCTH XMMHYECKHUE TEPMHHBI U CHMBOJIHKY. MecTe XHMHHM B COBPEMEHHOH Hay4yHOH
CTpoeHI/Ie Conepma}me yqeﬁﬂoro MarTepuaJjaa 2 * HasbiBaTh M3y4eHHbIE BEIIECTBA 110 TPUBUAIBHOM MK KapTHHE MHpa; MOHMMAHHE POJIM XHMHH B
BemecTsa | 1 CTp OCHHE BEIIECTBA. 2 MEXIyHapOIHOI HOMCHKIIATYPEe M OTPaXkaTh COCTAaB 3THX (opmMupoBaHUH Kpyrosopa 1 | TIucbMeHHBIH

COCTMHEHUI C TIOMOIIBIO XUMUYECKHUX q)OpMy.]'I.

(YHKIIMOHAJIPHONH TPaMOTHOCTH YEJIOBEKa

orpoc




* OTpaxkaTh XUMUYECKHUE MTPOLIECCHI C IOMOIIIBIO YPaBHEHU I
XUMHUYECKUX PEaKIH.

* [IpOBOAUTH CAMOCTOSITEIILHBIN TIOMCK XMMHUYECKOM
UHMOPMALMH C UCTIONB30BAHHEM PA3THYHBIX HCTOYHHKOB
(Hay4HO-NIOMYJISIPHBIX U3/IAHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UuTepHeTa);

* UCIIOJIB30BATh KOMITBIOTEPHBIE TEXHOJIOTHH 151 00pabOTKH U
nepeaadd XUMUYECKOi HH(MOPMALIMH U ee TIPEACTaBICHHS B
pa3nuuHbIX Gopmax.

JUIS peLLIEHUs] NPAKTUYECKHX 3a/1a4;
II3 2 — BiajeHue OCHOBOIOJIArAIOIIMMU
XUMUYECKUMH  TOHSTUSIMH,  TEOPHUSIMH,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
[10JIb30BAaHUE XUMUYECKOH TEPMUHOJIOTHE
¥ CUMBOJIMKOI;

II3 3 — BiaageHue OCHOBHBIMH METOJIAMH
HAy4YHOI'O [I03HAHMS, HCIIOJIL3YEMbIMU B

XUMHAH: HaOroIeHHEM, OITHCAaHUEM,
U3MEpeHHEM,  OKCIICPUMEHTOM;  yMEHHe
o0OpabaTpiBaTh, OOBSICHATH  PE3YJIBTATHI

MPOBE/ICHHBIX OIBITOB U JIENAaTh BBIBOJIH,
TFOTOBHOCTH M CIIOCOOHOCTH  HPHMEHSTH
METO/IbI MO3HAHKS npu peleHnu
MPaKTHYECKHUX 33124

3 6 — cdopMHPOBAHHOCTH COOCTBEHHOM
[O3UIMH [0 OTHOIIEHHID K XHMUYECKOU
uHGOpPMAIMK, MONyY4aeMOil U3  pasHBIX
HCTOYHHKOB.

1.4Bona.
PactBopsI

Coaep:xxanue yueOHOro MaTepuaJia

1.Bojna. PactBopsl

2.3J'ICKTpOJII/ITI/I‘leCKaH JUCcconranusa

NN &~

* Ucnonb30Bath B yueOHO# U IpodeccuoHaIbHOM
JIESITeIbHOCTH XMMHUUYECKUE TEPMUHBI U CUMBOJIUKY .

* Ha3bIBaTh M3y4yeHHbIE BEILIECTBA 10 TPUBUAIBHON MM
MESK/1yHApOIHOH HOMEHKIIAType U OTPAXKaTh COCTAB 3THX
COC/IMHEHUI C IOMOILBIO XMMHUYECKUX (OPMYIL.

* OTpakaTh XMMHYECKHUE MPOLIECCHI C TOMOIIBIO YPaBHEHU I
XUMHUECKUX PeaKIui.

* [IpOBOIUTH CAMOCTOSITEIILHBIN TIOMCK XMMHUYECKOM
UH(OPMALIMHK C UCTIONb30BAaHUEM PA3IUYHBIX HCTOYHHKOB
(Hay4YHO-TIOMYJIIPHBIX M3/IaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa);

* UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU JUIsl 00pabOTKU 1
neperayy XMMHYECKOW MH(POPMALIUK U €€ NIPE/ICTABICHHS B
pa3nuuHbIX Gopmax.

3 1chopMHPOBaHHOCTH MPEACTABICHHI O
MECTe XUMHH B COBPEMCHHOW HaydHOI
KapTUHE MHpa; MOHUMaHHE POJIM XHUMHUH B
(hopmMupoBaHHH Kpyrosopa u
(YHKIMOHAIBHON T'PaMOTHOCTH 4YEJIOBEKa
JUISL pELLICHUs] MPAKTUYECKUX 3a]1a4;

II3 2 — BiajeHwe OCHOBONIOJIATAIOIIMMH
XUMHYECKAMH  THOHATHSMH,  TEOPHSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BaHUE XUMHMYECKON TEpMHUHOJIOTUEH
¥ CHMBOJIMKOM;

II3 3 — BiaageHue OCHOBHBIMH METOIAMH
HAy4YHOTO T[IO3HAHMS, HCIIOJIb3YEMbIMU B

XUMHU: HaOJIF0JCHHEM, OITHCaHUEM,
HU3MEpPEHHEM,  OKCICPUMEHTOM;  yMEHHE
00pabarbiBaTh,  OOBACHATH  PE3YJBTATHI

NIPOBEJICHHBIX OIBITOB M JENIaTh BBIBOJIB;
TOTOBHOCTh M CIIOCOOHOCTH MPHMEHSTH
METO/IbI MO3HAHUS npu pelLIeHnH
MPAKTUYECKHUX 3a71a4;

I3 6 — chopMHUPOBaHHOCTE COOCTBEHHOI
MO3HUIMH 1O OTHOIIGHHIO K XHMHUYECKOW
nHOpMamMK, MONy4aeMOH W3  pasHbBIX
HCTOYHHKOB.

TecrupoBanue

YCTHBIH onpoc

1.5.Kanacc
HpuKanu
a1
HEOpraHu
YecKHX
coeTHHEH
Ui 1 UX
CBOMCTBA

Coaep:xxanue yueOHOro MaTepuaJia

N

1.Knaccudukanust HeopraHM4eCKUX
COCIMHEHMM U UX CBOMCTBA

* Mcnonb3oBatk B yueOHOIT U podeccnoHanbHON
JIeATEeTEHOCTH XHMHYIECKHE TEPMHUHBI U CHMBOJIHKY .

* Ha3piBath n3yueHHbIE BEIIECTBA [0 TPUBHAIBHOM MK
MEXYHAPOIHOH HOMCHKIIATYPE M OTPAXKATh COCTAB ITHX
COCIIMHEHHH ¢ TOMOMIBI0 XUMHUIECKUX HOpMyII.

* OTpakaTh XMMHYECKUE MPOLIECCHI C TOMOILBIO YPaBHEHU I
XUMHYECKHUX PEAKITHA.

* [IpOBOUTE CAMOCTOSITENBHBII MOMCK XUMHUYECKON
nH(OPMAIMH C UCTIONB30BAHHEM Pa3IHIHBIX HCTOYHHKOB
(HayYHO-IIOITYJISIPHBIX W3aHUH, KOMIBIOTEPHEIX 0a3 JaHHBIX,
pecypcoB UnTepHera);

* UCIOJIb30BATh KOMIILIOTEPHBIC TEXHOJIOTHH UL 00pabOTKU U

3 1chopMupOBaHHOCTH MPEICTABICHUI O
MecTe XHUMHH B COBPEMCHHOH Hay4YHOMH
KapTHHEe MHpa; MOHMMAHHE POJIH XHMHH B
(hopmupoBaHHH Kpyrosopa "
(YHKIVOHAIBHOM TI'PaMOTHOCTH YeJIOBEKa
JUISL PELLICHUSI PAKTUYECKUX 33]1a4;

II3 2 — BiageHne OCHOBOIOJATAOIIMMK
XMUMHYCCKAMH  THOHSATHSAMH,  TCOPHSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BAaHUE XUMUYECKOH TEPMUHOJIOTHEHT
M CHMBOJIMKOM;

I3 3 — BiaaeHWE OCHOBHBIMHU METOJAMH

TecTupoBanue




nepeaadd XUMUYECKOi HH(MOPMAILIMH 1 ee IIPEACTaBICHHS B
pa3nuuHbIX hopmax. OOBACHSITH CYILIHOCTD XHMHIECKUX
niporieccoB. KimaccuumupoBaTh XUMHYECKHE PEAKITUH TI0
Pa3INYHBIM NIPU3HAKAM: YUCITY U COCTAaBY MPOLYKTOB H
peareHToB, TerioBoMy 3(deKry, HanpaslieHuio, hase,
HAJMYHIO KATAM3aTopa, H3MEHEHHUIO CTETICHEH OKUCIICHHS
9JIEMEHTOB, 00pa3yOLINX BEIECTBA.

* YcTaHaBIMBaTh MPU3HAKK OOIIEr0 M Pa3JIMYHOTO B
THUITOJIOTHH PEAKIHIA ISl HEOPTaHUYIECKON U OPTaHMIECKOM
XHMHU.

* KnaccuuuupoBaTh BeIIecTBa U MPOLECCH C TOUKH 3PEHUS.
OKHCIIEHU-BOCCTAHOBIICHHUsI. COCTABISITH yPAaBHEHHUS PEaKIHii
C MIOMOIIBI0 METO/Ia ISKTPOHHOTO OalaHca.

Hay4YHOIr'o IIO3HAaHMUsA, MCHOJIB3yEMbIMU B

XUMHH: HaOJIIOieHHEM, OIIHCAHHEM,
H3MEpPEHHEM,  OKCIICPHMEHTOM;  yMEHHE
o0OpabaTpiBaTh, OOBSICHATH  PE3YJIBTATHI

[POBE/ICHHBIX OMbBITOB W JENaTh BBIBOJIBI;
TOTOBHOCTH W CIIOCOOHOCTH  HPHMEHSTH
METO/IbI [O3HAHUS npu peleHnn
[PaKTUYECKHX 33/1a4;

3 6 — cdopMUPOBAHHOCTH COOCTBEHHOM
[O3ULMK [0 OTHOIIEHHIO K XHMUYECKOH
uHGOpMaLMK, MONy4aeMOil U3  pasHbIX
HCTOYHHKOB.

1.6.
XHUMHYECK
ne
peakuuu

Coaep:xanue yueOHOro MaTepuaJia

1. Knmaccudukanus XUMHYECKAX PEaKIIHH.

2.0OKHCIUTETBHO-BOCCTAHOBUTEIIBHBIC
peakiuu

NIN|I&~ O

IlpakTH4yeckoe 3aHsATHE:

N

* Ucnonb3oBath B yueOHO# U IpodeccnoHaIbHOM
JIESITeIbHOCTH XMMHUUYECKUE TEPMUHBI U CUMBOJIUKY .

* Ha3piBaTh H3yueHHbIE BEIIECTBA [0 TPUBUAIBHOMN HIIH
MEXIYHAPOIHOI HOMEHKIIATYPE M OTPAXKaTh COCTAB ITHX
COC/IMHEHUIA C IOMOILBIO XMMHUYECKUX (OPMYIL.

* OrpakaTh XUMHUYECKHUE MPoliecch ¢ ¢ [IpoBoaUTH
CaMOCTOSTENIbHBIN MMOMCK XMMUYECKOH HHPOPMAIIUH C
UCIIOJIb30BAaHUEM PA3JINYHBIX HCTOYHUKOB (HAy4HO-
MOMYJSIPHBIX U3JaHU#, KOMIBIOTEPHBIX 0a3 JaHHBIX,

3 1chopMHPOBaHHOCTH MPEACTABICHHI O
MecTe XHMHH B COBPEMEHHOH Hay4JHOH
KapTUHE MHpa; IIOHMMaHHE POJIM XHMHH B
(hopmupoBaHHH Kpyrosopa u
(YHKIVIOHAJIBHOI TIPaMOTHOCTH YeJIOBEKa
JUISL pEIICHNs IPAKTUYECKUX 3a/1a4;

I3 2 — BiageHHe OCHOBOIOJNATAIOIIUMU
XHUMHYECKHUMH  HOHATHSAMH,  TEOPHSIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE

YCTHBIH orpoc

YCTHBIi orpoc

IpUMeHeHHe BakHeimmx MetaiuioB (1A u 11 A rpynm,

3aKOHaMH1 U 3aKOHOMEPHOCTAMHU; YBEPEHHOC

Ortuér 0

1 Pelienye 3a1a4 u o 2 pecypcoB MHTepHeTa); [0JIb30BAaHUE XUMUYECKOH TEPMUHOJIOTHE OT4eT 0
. A vapaH(HeHHH Ha CKOPOCTh * HCIIOJIL30BATh KOMITBIOTEPHBIE TEXHOJIOTUH JUIsl 00paOOTKU U | M CHMBOJIHKON; IPAKTHYECKOMY3a
XUMHUYECKUX PEaKIINU. nepeaaud XUMHIecKoil HH(GOpPMAIUH U ee IPeICTaBICHHS B I3 3 — BrageHHe OCHOBHBIMH METOAaMHU HSITHIO
pa3IMYHBIX hopMax. HAYYHOTO MO3HAHUS, MCIOIb3yeMbIMH B
MIOMOIIBI0 YPaBHEHHI XUMHUUECKHUX PEaKIHi. XUMHU: HaOJIF0JCHHEM, OIHCaHUEM,
* BRIIONHATE XMMHYECKHH SKCIIEPUMEHT B IIOTHOM HU3MEPEeHUEM, OKCIEePUMEHTOM; yMEHHE
COOTBETCTBHU C TIPaBUIaMH O€30MaCHOCTH. 00pabarbiBaTh,  OOBACHATH  PE3YJbTAThI
* HaGnronaTh, GMKCHPOBATH M OIHCHIBATE PE3yIbTATHI NIPOBEJICHHBIX OIBITOB M JENIaTh BBIBOJIBI;
IPOBEJEHHOTO YKCIIEPUMEHTA. TOTOBHOCTh U CIIOCOOHOCTH HPHUMEHSATHh
METOHBI MO3HAHUS npu pelleHun
MIPaKTUYECKHX 3a71a4;
3 4 — chopMUPOBaHHOCTH YMEHUS J1aBaTh
KOJIMYECTBEHHbIE OLEHKH U IPOU3BOIHUTH
pacueTsl IO XHMHYECKHM dopMmylraM U
YpaBHEHHSM;
M3 5 — BnaxeHue MNpaBUIAMH TEXHUKH
Ge3omacHoCTH npu HCTIONB30BaHHA
XMMHYECKUX BEIECTB;
3 6 — cdopmMUpPOBaHHOCTH COOCTBEHHOM
MO3UIMH II0 OTHOIICHWIO K XHMHYECKOH
nHOpMaMK, MONy4aeMOH W3  pasHbBIX
HCTOYHHKOB.
1.7. 6 * Hcnonb30BaTh B y4eOHOH 1 Ipo(hecCHOHANBHOM 113 1cdopmMupoBaHHOCTE TpeJCTaBICHUIT O
JIeATeTbHOCTH XHMHIECKHE TEPMHUHBI U CHMBOIIUKY. MecTe XHMHHM B COBPEMEHHOH Hay4IHOH
MerTamibl Coz[epﬁca}me yqeﬁﬂoro MaTtepuaJja 4 * HasbiBaTh M3y4eHHbIE BEIIECTBA 110 TPUBUAIBHOM MU KapTHHE MHpa; MOHMMAaHHE POJIM XHMHH B
" 1.MeTamisl 2 Me)K)IyHapOu)IHOI‘/‘I HOMEHKJIATYpe ¥ OTPaXKaTh COCTAB ITUX (opmupoBaHUH 5 Kpyrosopa u Iposepka
COCMHEHHH ¢ MOMOIIBI0 XUMUIECKUX (GOpMyIL. (YHKIMOHAIBHOI TIPaMOTHOCTH YEJIOBEKa KOHCIICKTa
HEMCTAJII 2 HeMmeTauibl 2 * OTpakaTh XUMUYECKHUE IIPOLECCH C HOMOIIBIO ypaBHEHUH JUISL peIIeHHs IPAaKTUIECKHUX 3a/1a4; YeTHbli ompoc
BI . XMMHYECKUX peaKuuii. M3 2 — BnajgeHue OCHOBOINOJIATAOLIMMU
HpaKTI/II{eCK()e 3aHATHE 2 XapakTepHu30BaTh COCTaB, CTPOCHHE, CBOMCTBA, MOIYUICHUE U XAMUYECKUMU TIOHATUAMU, TECOPHUIMH,
2

1.CBolicTBa METAJUIOB U X COCIUHEHNN

AIFOMUHUS, XKelle3a, a B eCTECTBEHHO-HAYy4YHOM Ipoduie n
HEKOTOPBIX &- JJICMEHTOB) U HX COSIUHCHUM.

M0JIb30BAaHUE XUMUYECKOH TEepMUHOJIOTHE
¥ CHMBOJIVIKOW;

MMPaKTUICCKOMY3a




« XapakTepu3oBaTh COCTaB, CTPOCHHE, CBONCTBA, OIYICHUE U
npuMeHenne BaxHeimux nemetamwios (VI A, VIIA, \TA
rpymnm, a TaKxe a3ora u pocdopa, yriepoaa u KpeMHUS,
BOZIOPO/IA) U X COCTUHCHHUH.

* BBINOJHATh XUMUYECKHUIT SKCIEPUMEHT B ITOJTHOM
COOTBETCTBHU C TPaBUIaMH O€30MaCHOCTH.

* Habnro1ath, (PUKCUPOBATh U ONHUCHIBATH PE3YJIHTATHI
MPOBECHHOIO YKCIIEPUMEHTA.

II3 3 — BiaageHue OCHOBHBIMH METOJIAMH
HAay4HOIO IIO3HAHHUS, KCIOJIb3YEMbIMU B
XHUMHU: HaOIIOJCHHUEM, OIHCaHUEM,
HU3MEpPEHUEM,  HKCIICPHUMEHTOM;  yMEHHE
o0OpabaTbiBaTh, OOBICHATH  PE3YJIBTATHI
MIPOBEJICHHEIX OIBITOB U JAENaTh BBIBOBI;
TOTOBHOCTD M  CIIOCOOHOCTH NPHMEHSATH
METOJIbI HO3HAHUSA pu pelIeHHH
MIPaKTUYECKHX 3a7a4;

3 4 — chopMUPOBAHHOCTh YMEHHUSI 1aBATh
KOJIMYECTBCHHBIE OLECHKH W HPOU3BOIUTH
pacueTsl IO XHMHYeCKHM (opMmyraM u
ypaBHEHHSIM;

M3 5 — BnajxeHue MNpaBWIAMU TEXHUKH
6e3omacHOCTH pu HCTIONB30BAHIU
XHMHYECKUX BEIECTB;

3 6 — cdopmMupoBaHHOCT COOCTBEHHOM
MO3UIUH II0 OTHOIIEHHI0O K XHMHYECKOI
nHGOpMalmMK, MONy4aeMOH U3  pPasHbBIX
HCTOYHHKOB.

HATHUIO

. Oprannyveckasi Xumus

2.1.
OcHOBHBIE
MMOHSATHS
opraHuyec
KoM
XAMHH U
TEOpUs
CTpOEHUS
OopraHuyec
KHX
COCIMHEH
Hi.

* Mcnonb30BaTh B y4eOHOI 1 TpodecCHOHAIBHOM

Conep:xaHue y4eOHOro MaTepuaJia

JACATCIPHOCTH XUMHYCCKHUE TCPMUHBI U CUMBOJIUKY.
» Ha3biBaTh H3YUYCHHBIC BEIIECTBA 110 TpI/IBI/IaIIBH()ﬁ nin

1.OcHOBHBIE MOHATHS OPraHUYECKONW XUMUU
nu TGOpI/ISI CTpOCHI/Ifl OpFaHquCKHX
COeTUHEHUN

NN N | o

MEKyHAPOHOM HOMEHKJIATypE U OTPaXkaTh COCTAB ITHX
COCAMHEHHIT C TIOMOIIBIO XMMUYECKUX (HOPMYII.

* OTpakaTh XMMHUYECKHUE MPOLECCH] C TOMOILBIO YPaBHEHUH
XUMUYECKHX PeaKIMil.

113 1copMHPOBaHHOCT NPEACTaBICHHI O
MECTe XUMHUHM B COBPEMEHHOW Hay4dHOI
KapTHHE MHpa; ITOHHMaHHE POIU XHMHU B
(opmMupoBaHUH Kpyroszopa u
(GYHKIHOHAIBHOI TIPaMOTHOCTH 4YelOBeKa
JULSL peIeHHs TPAaKTHYEeCKHUX 3a/1a4;

II3 2 — BnajgeHHe OCHOBONOJIATAOLIMMHU
XMMHYECKUMU  HOHATUSIMH,  TEOPHAMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJTE30BaHUE XUMUUECKON TEPMHUHOJIOTHEH
M CUMBOJIUKOM;

I3 3 — BnageHHe OCHOBHBIMH METOJAMH
HayYHOTO MO3HAHMS, HCIOIB3yEeMBIMH B
XUMHU: HaOII0JCHHEM, OIHCAHUEM,
H3MEpEHHEM,  OKCIHEPUMEHTOM;  yMEHHE
0o0pabaTbiBaTh,  OOBACHATH  PE3yJIBTATHI
MIPOBEJICHHBIX OIBITOB U JAENaTh BBIBOJBI,
TOTOBHOCTh M  CIIOCOOHOCTH HPHMEHSTHh
METOMBI TIO3HAHUS pu pelIeHuH
MIPaKTUYECKHUX 3a7a4;

3 6 — cdopmMUpPOBaHHOCTH COOCTBEHHOIM
MO3UIMHM TI0 OTHOIICHUIO K XHMHYECKOH
nHopManyy, MOIy4aeMOH U3  Pa3sHBIX
HCTOYHHKOB.

Iposepka
KOHCIIKTa

2.2.
Yrnesono
pons! U UX
TIPUPOTHBI
e

14 | °Ycnonssosats B yueOHOH 1 MpoeCcCHOHANBHOMN

Conep:kaHue y4eOHOI0 MaTepHuaJia

ACATCIPHOCTU XUMHUYCCKHUE TCPMUHBI U CUMBOJIUKY.
* Ha3wiBaTh H3YUYCHHBIC BELIECTBA 110 TpHBPIaJILHOf/'I W

1.Ankanebl

Me){c;[yHapoz[Hoﬁ HOMCHKJIATYPE U OTPaXaThb COCTAB 3TUX
COCTUHEHUI C TIOMOIIBIO XUMUYECKHUX (bOpMyJ'I.

2.AJKeHEbI

* OTpa)KaTL XAMHUYECCKHE MMPOLECCHI C TOMOIIBIO ypaBHeHHﬁ

3.JIMeHBI ¥ KayuyyKH

| NIN|©

XAMHYCCKUX peaKI_IPIf/‘I.
XapaKTemeBaTL COCTaB, CTPOCHHUE, CBOIiCTBa, TNOJY4YE€HUE U

3 1chopMupOBaHHOCTH MPEICTABICHUH O
MecTe XHUMHH B COBPEMCHHOH Hay4IHOMH
KapTHHE MHpa; MOHMMaHHE POIU XHMHU B
(hopmupoBaHHH Kpyrosopa u
(YHKLIMOHABHOM TI'PaMOTHOCTH 4YEIOBEKa
JUTSL PEILICHHS TPAKTUYECKUX 3a/1a4;

113 2 — BipageHHe OCHOBOIOJATAIOIIAMU
XUMHYCCKUMH  TOHATHSAMH,  TCOPHSIMH,

VYcrHslii onpoc

IIposepka
KOHCIIEKTa

TectupoBanue




HCTOYHHUK
u

4. AJTKWHBI

5.1IpupoHbIE UCTOYHHUKH YITIEBOJLOPOIOB

IIpakTHyeckoe 3aHsATHE

N|OTIN N

MPUMEHEHNE BAKHEHIIMX KJIACCOB YIIIEBOJIOPOIOB (aJIKAHOB,
LMKJIOAJKAHOB, aJKCHOB, AIKHHOB, apEHOB) U HX Hanboiee
3HAQYUMBIX B HAPOIHOXO3SMCTBEHHOM ILIAHE MPEACTABUTEICH.
* YcTaHaBIMBaTh 3aBUCHMOCTD CBOICTB XMMHYECKHX BEIIECTB
OT CTPOCHHS ATOMOB 00Pa3YIOLIMX HX XUMHYECKHX

3aKOHAMH ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
[10JIb30BAaHUE XUMUYECKOH TEPMUHOJIOTHEH
¥ CUMBOJIMKOW;

II3 3 — BiaageHue OCHOBHBIMH METOIAMH
HAay4YHOI'O [I03HAHMS, HCIIOJIL3YEMbIMU B

YcrHblit onpoc

VYcrHslii onpoc

1.CocragiieHue CTPYKTYPHBIX (l)OpMy.TI nu 3JIEMEHTOB. XHAMUU: HAOJIOIEHUEM, OITUCAHHUEM, Oruér o
o + XapaxTepu3oBaTh BaKHEIIINE TUIHI XUMUYECKHX CBA3EH 1 H3MepeHHeM,  OKCIEPMMEHTOM; yMeHue | [PAKTHICCKOMY3a
Ha3BaHHHM aJIKaHOB o HSTHIO
OTHOCHUTEIBHOCTb 9TOU THIIOJIOTUH. 0o0pabaTbiBaTh,  OOBACHATH  PE3yJbTAThI
2.CocrTaBieuue CTPYKTYPHBIX (I)OPMYH u 2 * OOBSACHATH 3aBHCHMOCTb CBOMCTB BEI[ECTB OT MX COCTaBa U MIPOBEJICHHEIX OIBITOB U JENaTh BBIBOJbI,
o CTPOEHHMS KPUCTAJUTMYECKUX PELIETOK. TOTOBHOCTD M  CIIOCOOHOCTb NPHMEHATH
Ha3BaHWUM AJIKCHOB * ©opMyIUpPOBaTh OCHOBHBIE TIOJI0KEHHS TEOPHU METO/IbI MO3HAHUS npu pelleHuH
3.CocrTaBieuue CTPYKTYPHBIX (l)OpMyJI u 1 JNEKTPOIUTHIECKON JUCCOLHAIINH U XapaKTepHU30BaTh B MIPaKTUYECKHX 3a7a4;
o CBETE TOH TEOPUH CBOMCTBA OCHOBHBIX KIIACCOB I3 6 — chopMHPOBaHHOCTH COOCTBEHHOH
HasBaHMM NTMCHOB HEOPraHHYeCKHUX COCAUHEHUM. MO3ULIUM IO OTHOIIGHHIO K XUMHUUYECKOH
* ©opMyIUpPOBaTH OCHOBHBIE TTOJIOKEHHS TEOPHU nHGOpMalmMK, MONy4aeMOH U3  pPasHbBIX
XHMHYECKOTO CTPOCHHSI OPTaHUUECKHX COSINHEHMH U HCTOYHHKOB.
XapaKTepU30BaTh B CBETE 3TOW TEOPUHU CBOMCTBA OCHOBHBIX
KJIaCCOB OPTaHUYECKHX COCTUHEHUI.
2.3. 16 * Ucnonb3oBath B y4eOHOIT 1 TpOdecCHOHATBHOI 3 1cdopMupoBaHHOCTH npeuczameﬁnﬁ °
JIeATEeITEHOCTH XMMHYECKHE TEPMHUHBI U CHMBOJIUIKY. MecTe XHMHH B COBPEMEHHOH HayJHOH
KI/ICJ'IOpOI[ Coz[epma}me y'—lQﬁHOFO MaTepuajia 14 | . Hasemars H3YYEHHBIE BEILECTBA 10 TPUBHAIBHON UK KapTHHE MHpa; MOHHMMAaHHE POJIH XHMHU B
coiepaKall 1 .CHI/IpTLI 2 MC)K,HyHavaﬂHOﬁ HOMEHKJIaType U OTpaxxaTh COCTaB ITUX (dopmupoBaHUH 5 Kpyrosopa u ITpoBepka
COCIIMHEHH ¢ TOMOIIBI0 XUMUYECKUX (GOopMyII. (YHKIVIOHAIBHOI TIPaMOTHOCTH YeJIOBEKa KOHCIIEKTa
nue 2 deHom 2 * OTpaxkaTh XMMHUECKHE TPOLIECCHI € MOMOLIbIO ypaBHEHHI JUISL peIlieH s TPAaKTUYECKHUX 3a/1a4; VCTHBIH OIpoC
OpraHuuec XHMHYECKUX peaKIui. I3 2 — BrageHHe OCHOBOINOJNATAIOIIUMU —
3 .Kap6OHOBLIe KHCJIIOTBI 2 * B aHaJI0rHuHOM KITHOYE XapaKTePH30BaTh BAKHEUIIMX XUMHUYECKAMH  TOHATHSIMH,  TEOPHAMH, YerHbiit onpoc
KHne IpeJcTaBUTeNel JPYTUX KIacCOB OPTaHUYECKHX COCIMHEHUH: | 3aKOHAaMM U 3aKOHOMEPHOCTSMH; yBEPEHHOE
COeTUHEH 4.CroxHblIe 5 (prI’I U XKUPBI 2 METaHOJI M 9TAHOJI, CJIOXKHbIE (P, XKUPHI, MbLIa, MOJTb30BaHUE XUMUUYECKOH TEpMHUHOIOTHEN Tecruponane
5. YrieBo IBL. TIIHOKO3a 2 anperunl (GopmanbIerus u aneTanbAeru), KETOHbI M CHMBOJIUKOH; Ycerhblit onpoc
1501 (aueToH), KapOOHOBBIE KUCIOTHI (YKCYCHAs! KMCIIOTA, JJIs M3 3 — BiageHHe OCHOBHBIMH METOJAMH COOBIIIGHIG
6 YIIeBopl: Kpaxmal 2 €CTeCTBEHHO-HAYYHOTO MPOGUIIS IIpeICTaBUTeNeH IPYTux HAay4YHOTO IIO3HAHMS, HCIOIb3YEMbIMH B Lll
7 VIIeBoIbl: LELT0I03a 2 KJIaCCOB KHCIIOT), MOHOCAXapypl (TJIF0K03a), THcaxapuIbl XUMHU: HaOIo/ICHNEM, OITMCaHUEM, cooluienue
(caxaposa), nonucaxapuzabl (Kpaxmail U LeJUTI0I03a), aHHIIHH, HM3MEPEHUEeM,  DKCIIEPUMEHTOM;  yMEHHUE
Hp AKTHYECKOE 3aHSITHE 2 aMHHOKHUCIIOTBI, OEJIKH, UCKYCCTBEHHBIE U CHHTETUYECKHE 00pabarbiBaTh,  OOBACHATH peSyJ‘IbTaTbT ; Oruér o
BOJIOKHA, Kay49yKH, IIJIACTMACCHI. MPOBEJICHHBIX OIBITOB M [IENIaTh BBIBOJBI; [PAKTHICCKOMY3a
TOTOBHOCTh M CHOCOOHOCTH TPUMEHSITh HATHIO
METOHBI TIO3HAHUS pu pelIeHun

CocraBieHue CTpYKTYpHBIX GOpMYIT U
Ha3BaHMM KapOOHOBBIX KHUCIIOT

MPAKTUYECKHUX 3a71a4;
I3 6 — chopMHUPOBaHHOCTE COOCTBEHHOM
MO3HUIMH 1O OTHOIIGHHIO K XHMHUYECKOW
nHOpMamMK, MONy4aeMOH W3  pasHbBIX
HCTOYHHKOB.

3. BuoJgorus

3.1
MHuoroo06p
asue
KHBOTO
MHpA.

N

Conep:xxanue yueOHOro MaTepuaJia

N

1. MHuoroob6pasue >XHBOTO MUpA.

OsHakoMJIeHHE C OMOJOIMYECKUMH CHCTEMaMH Pa3HOTO
YPOBHSI: KJICTKOH, OPraHM3MOM, IOIyJISAIUEH, IKOCHCTEMOI,
6uocdepoii. OnpeneneHue pou OHONOrHU B (HOPMUPOBAHUH
COBPEMCHHOH €CTECTBEHHO-HAYYHOW KapTHHBI Mupa H
MPAKTUYECKON JESTEIbHOCTH JIOZCH.

OOyueHne COOIOACHHUIO TPAaBHJI IOBEJICHHUS B IIPUPOJIE,
Oepe’)KHOMY OTHOIIGHHIO K OHONOTMYECKHM OOBeKTaM

13 1 cpopMHPOBAHHOCTS MPEACTABICHUI
0 POJIM ¥ MeCTe OUOJIOTHHU B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA; TIOHUMaHHUe POIII
6uonoruu B GOpMHPOBAHUH KPYro3opa U
(yHKIIMOHATIBHON T'PaMOTHOCTH IS
pCIICHNs TPaKTHYSCKHX 3a71ay;

ITY 2 chopMupoBaHHOCT COOCTBEHHON

YcrTHbli onpoc




(pacTeHHsIM M )KHBOTHBIM U UX COOOLIECTBAM) H HX OXpaHe

MO3UIMHU TI0 OTHOIICHUIO K OMOJIOrHYecKOi
uH(OpMaLHH, TOTyYaeMOil U3 Pa3HbIX
HMCTOYHHMKOB, TII00ATbHBIM KOOI MIECKUM
npobeMaM M IyTsIM HX PElICHHS.

3.2

20

YMeHue MpoBOAUTh CPAaBHEHHE XUMUYECKOM OpraHU3aluu
JKHBBIX M HEKHBBIX OOBEKTOB.

I3 1chopmMUpOBaHHOCTH HPEICTABICHHUI O
POJIH ¥ MeCTe OHOJIOTHH B COBPEMEHHOM

VYuenne o Conepmanne y'—lCﬁHOFO MaTepuajia 10 [Monyvyenne mpencTaBiCHUS O POJNM OPraHUYECKHMX H | HAyYHOW KapTHHE MHpPA; MOHHUMaHHE POJIH
KJIETKE 1. XUMIIecKas OpraHM3alHs KIETKHU HEOPraHMYECKUX BEIECTB B KICTKE Guosoruu B (popnfnposaﬂun Kpyrosopa u TTucbMEHHBII
V3ydeHne CTpoeHHs KIETOK OyKapHOT, CTpOeHHs | | (YHKIHOHAJIBHOI IpPaMOTHOCTU IS ompoc
MHOroo0pasusi KJIETOK PacTeHHH U >KMBOTHBIX C IOMOIIBIO | PEILICHUs HPAKTUYECKUX 3a/ad; TMcbMeHHbIiT
2. ECJIKI/I, YLJICBOBL, JIMIUABL W HX MUKPOIIPENapaToB. 113 2 BiajieHHe OCHOBOIIOJIAT AIOIIUMHU ompoc
POJib B KJICTKC HaGmonenne  KIETOK  pacTeHH W KMBOTHBIX  IIOJ | MOHATHUSMH M HPEICTABICHUSMH O )KUBOI
3 H}’KJI CHHOBBIC KHCJIOTHI H HX POJIb B 2 MHKPOCKOIIOM Ha FOTOBBIX MUKPOIIpEHaparax, X OIHCaHUE. IIPHPOJIE, €¢ YPOBHEBOI OpraHU3aliu U VCTHBII onpoc
' IlpuroroBieHre M ONUCaHWE MHUKPONPENAPATOB KJICTOK | JBOJIOLMH; yBEPEHHOE IOJIB30BAHHUE
KJIETKE. pacTenwuii. OHMOJIOrMYECKON TEPMHUHOJIOTUEH U
CpaBHEHUE CTPOEHHs KJIETOK PACTeHUH M >KUBOTHBIX IIO | CHMBOJIHKOIA;
4. Kierounas Teopus CTpoCHuA 2 F(iOBbIM MI/IK;OpHpCHapaTaM P I3 3 BnaseHne OCHOBHBIMU METOJAMU ¥Tectnposane
OpraHu3MoOB VYMeHHE CTPOMTH CXEMBI OJHEPreTHYecKoro oOMeHa ¥ | HayYHOIO O3HAHWUS, HCIIOIb3yEMbIMH IIPU
6uocuHTe3a OelKa. OUOIOrMYeCKUX UCCIIEIOBAHHAX JKHBBIX =
3. BprCH KaK HCKJICTOYHaA q)OpMa 2 Tlony4eHue npeacTaBiaeHUst O MPOCTPAHCTBEHHOW CTPYKTYpe | OOBEKTOB M AKOCHCTEM: OIIUCAHUEM, Yerueiit onpoc
KU3HU. 6enka, monexyn JJHK n PHK n3MEpEHUEM, TIPOBEICHIEM HaOI0ICHHII;
O3HaKOMJICHHE ¢ KJICTOYHOH TEOpHUEH CTPOEHHUsI OPraHu3MOB. BBISIBJICHHE U OLICHKA aHTPOHOT€HHbBIX
HpaKTquCKHe SAHATHUS 4 VMeHHE CaMOCTOATENIbHO MCKaTh [OKA3aTelbCTBA TOTO, YTO | M3MEHEHHMil B IPUPOJE;
1 KIeTKa — OJJeMEHTapHas >kuBas cucTeMa u ocHoBHas | ITY lcdopmupoBaHHOCTH YMEHHMIT
.OcHOBHBIC CTPYKTYPHBIC KOMITOHCHTBI 2 CTPYKTYpHO-(YHKIIMOHAJIbHASL ~ €IMHUIIA  BCEX  JKUBBIX | OOBACHSATH PE3YJIBTATHI OMOJIOTMYECKHX Otuér o
OpraHH3MOB. 9KCIEPHMEHTOB, PEIIaTh JIEMEHTAPHBIC MIPaKTHYECKOMY3a
KIJICTKHU P P p P! P y
OroormJeckue 3a1aun; HATUIO
2.Pemenue 3aaau no teme: «HykinenHoBbie 2
KHCIIOTBI»
JlaGopaTopHble paboThI 6
1. HaOmronenue KIeTok pacTeHMd u | 2
JKMBOTHBIX I10J MHKPOCKOIIOM Ha T'OTOBBIX
MHUKpoIpenaparax, HMX OIMCaHHue. Oruer no
7Ta00paTOPHBIM
2.IlpuroroBiexHue u ormucanue | 2 paGotam
MHUKPOIIPECTIapaTOB KJIICTOK paCTeHHﬁ.
3CpaBHEHHE CTPOCHUS KIIETOK pacTeHWd u | 2
JKUBOTHBIX 1O TOTOBBIM MUKPOIIPCIIapaTaM.
14 OBJlajieHHe 3HAHUSIMU O DPa3MHOXKEHUHM Kak o BaxHeimeMm | I13 8 BiaseHue ocHOBOIONAralOIUMU
CBOWCTBE JKMBBIX OPTAHU3MOB. MOHATHSIMH U IPE/ICTABICHUSIMHE O KUBOM
3.3 OpFaHI/I Conepmaﬂne yqeﬁﬂoro MaTepuaJjia 10 YMeHHEe CaMOCTOATENPHO HAXOAWTh OTIMYMS MHTO3a OT | HPHUPOJE, e YPOBHEBOW OpraHU3aIMU U
3M. 1.Pa3MHOXKEHHUE OpTaHM3MOB. 2 Meifo3a, ONpesieNss  SBONIOUHMOHHYIO  POJb STHX  BHIOB | OBOJIOLHH; YBEPEHHOE NOIH30BARME TIichMEeHHbIH
P JICTICHUST KJICTKH. OMOIOrHYeCKOil TEPMUHOIOTHEH U KOHTPOIb
a3MHOXCH 2 MuTO3 2 O3HakOMJIGHHE C OCHOBHBIMH CTAJUSIMH OHTOTEHE3a Ha | CHMBOJIHKON; VcTHbIi onpoc
ue u : IpUMEPE Pa3BUTHs MO3BOHOYHBIX KMBOTHBIX. 13 9 BnajieHue OCHOBHBIMU METOAMHU
VHIMBUTya 3 Meios. 2 VYMeHue XapakTepu3oBaTh CTAJUU  TIOCTIMOPHOHAIBHOTO | HAYYHOTO MO3HAHMS, UCIIOJb3YEMBIMH TIPU Tecruposanue
4.9M6 2 pasBuTHs Ha mOpuMepe denoBeka. O3HakoMIeHHME C | OMONOTMYECKUX HCCIICIOBAHUSX JKHMBBIX VerHblit ompoc
JIbHOC -IMOPUOHAJIBHOC Pa3BUTHC OpTaHU3MaA. NPUYHHAMU HAapYIICHUI B Pa3BUTHH OPraHU3MOB. 00BEKTOB M SKOCHCTEM: OIHCAHUEM,
pa3BuTHE 5.HOCT3M6pI/IOHaJ'II)HOG pas3BUTHE. 2 PasButie ymeHns mpaBuibHO (HOPMHPOBATH JOKA3aTeNbHYIO | M3MEpPEHHEM, IPOBEACHHEM HAOTIOICHHI; Hoxrorosuts
6a3y SBOJIOLIMOHHOTO PA3BUTHS KUBOTHOTO MUpa COOBLICHHS

BBISIBJICHUE U OLICHKA aHTPONOI'CHHBIX




BbisiBieHne M omnucaHue IPU3HAKOB CXOJCTBA 3apOJbIIIEiH

M3MEHEHUH B IPUPOJIE;

opranusMo | [IpakTHYecKHe 3aHATHS 4 3
YeloBeKa W IPYTUMX IMO3BOHOYHBIX Kak mokasarenbctBa uX | _ITY 10 chopMHUpOBaHHOCTH yMEHHIA
B 1.C 2 9BOJIOLIMOHHOTO POZICTBA. OOBSACHATH PE3yNbTaThl OHOIOTHUECKHX OT98T 0
-LpaBHUTCIbHAA XapaKTEPUCTUKa MUTO3a IMonydyeHue mpeAcTaBieHHs O MOCIEACTBUSX BIUSHHUA | SKCIEPUMEHTOB, PELIaTh d1eMEHTapHbBIE NPaKTHYECKOMY3a
" Meno3a. aJIKOToJIsl, HUKOTHHA, HAPKOTUUYECKUX BELIECTB, 3arps3HEHUs | OMOIOrMYecKue 3aJadu; HATHIO
cpelbl Ha pa3BUTHE U PENIPOIYKTUBHOE 37J0POBbE YETOBEKA
2.DopMbl pa3MHOXKEHHSI OPTaHU3MOB. 2
3.4 24 O3HakOMJIEHHE C HACNIeJCTBEHHOW U HeHaclaeAcTBeHHOH | 113 7 copMHpOBaHHOCTH IpeACTaBICHUM
’ U3MCHYMBOCTBIO M €€ OHOJIOrMYEeCcKON pPOJbI0 B 3BOJIOLMU | O POJIM M MECTE OMOJIOIHH B COBPEMEHHOI
OcHOBBI Coz[epma}me yqeﬁﬂoro MaTepuaJia 16 JKHBOTO MHDA. Hay4YHOH KapTHHE MUPa; TIOHUMaHUE POJII
reHeTHKH 1 OCHOBEI YUEHHS O 2 IMomy4enne mpeACTaBIeHHS O CBSI3M T€HETHKH M MEJHIMHBL. | Ouomoruu B GOpMHpOBAaHHUH KPyro3opa 1 Tectupopanue
' O3HAaKOMJIEHHE C HACJIEACTBEHHBIMU OOJIE3HAMH Y€IOBEKa, X | (YHKIMOHAIBHOW TPaMOTHOCTH JUIS
u HaCJICACTBECHHOCTH U U3MCHYMBOCTHU NPUYMHAMH U TIPO(QUIAKTHKOM. pELIeHHs NPAaKTHYECKUX 3a/ay;
9 V3ydeHue BIMSHUS aJKOTOJIM3Ma, HapKOMaHHH, KypeHus Ha | IIY 10 chopMuUpoBaHHOCTH yMEHUH PewieHue
CeJICKIIUN HICH!
o 2. HepBHH 3aKoH I, MCHI[eJIH. 2 HACJIECTBEHHOCTh Ha BUJICOMAaTEpHUaJIe. OOBSICHSATB pe3yJIbTaThl OMOIOrMYECKUX FEeHETUYECKUX
3_ BTOpOﬁ 3aK0OH F MCHIIGHSI 2 Amnanuz (beHOTHaneCKof/'I WU3MEHYNUBOCTH. BrisiBiieHne IKCIICPUMEHTOB, peIIaTh JJICMCHTAPHbBIC 3a7a4
< i OHOJIOTHYECKHUE 314K,
4 TpeTI/II/I 3akoH I'. Menzens 2 MyTareHOB B OKpYXKaromleil cpeie M KOCBEHHas OIIEHKa ; Perenne
: . . BO3MOYKHOT'O MX BIIMSHHUS HA OPraHU3M CEeHETHUECKHAX
5. XpOMOCOMHa}I TEOpHUs 2 IMosry4eHne npeACTaBICHHS O TEHETHKE KaK O TEOPETHIECKOH 3aau
OCHOBE CEJICKIINH.
HACJICACTBCHHOCTHU Pa3BuTHE METANPEIMETHBIX YMEHHH B IPOLIECCE HAXOMKACHHUS
6. T'eneTuxka mmosa. Haclie TTOBaHUE 2 Ha KapTe LEHTPOB MHOrooOpasus U IIPOUCXOXKICHUS Pewenne
pI/I3HaKOB CLIETUTCHHbIX C TTOJIOM KyJIbTYPHBIX PACTEHUH U JOMALIHUX )KMBOTHBIX, OTKPBITHIX H. TeHETU1ECKNX
I > 1. BaBunoBsIM. 3aja4
7. BaKOHOMepHOCTI/I W3MCHUYUBOCTH. 2 N3ydenne MeTO10B THOPHAN3AIMH H HCKYCCTBEHHOTO 0TOOPA. Pewenne
YMeHne pa3Ouparbcsi B OTHUYECKHX AaCIEKTaX HEKOTOPBIX TeHETHYECKHX
JOCTIDKCHHI B OMOTEXHOJIOTHMH: KJIOHHPOBAHHUH JKHBOTHBIX U 3a1a4
8. OCHOBEI CEJIEKIIUU paCTeHHﬁ, 2 npoGIieMax KIIOHHPOBAHUSI JeJ0BeKa. 3 YcTHBIA 0npoc
O3HaKOMJIEHHE C OCHOBHBIMH IOCTH)KCHUSIMH COBPEMEHHOM IIpoBepka
JKUBOTHBIX 1 MUKPOOPTAaHU3MOB. CENEKIMN KYJIbTYPHBIX DACTCHUH, TOMAIIHHUX JKABOTHBIX U KOHCIICKTa
MHUKPOOPIaHU3MOB. VYcrHblii onpoc
IMpakTHyecKue 3aHATHS 6 Oruero
MIPaKTHYECKOMY3a
1.pemeHHe TCHCTNYCCKHUX 3a4a4 Ha 2 HATUIO
MOHOTHOPHUAHOE CKPEIIMBAaHUE.
2. Pemntenne reHeTHYEcKUX 3agad Ha 2
MMPOMECKYTOYHOC HACJICIOBAHUC
3.pelieHrne TeHeTUYeCKHX 3a1a4 2
Ha JUTHOpUIHOE CKpEIlMBaHUE.
JlabopaTopHbie padoThl 2
1.Ananmm3 (heHOTUIHYECKOW N3MEHUYNBOCTH. 2 Oriermo
TabopaTopHOI
pabore

3.5
IIpoucxo
AKAeHHe U
pa3BuTHe

Conep:xanue y4eOHOro MaTepuaJia

1. [IpoucxoxaeHne ©W  HadaJdbHBIC
STanbl pa3BUTHUS KU3HHU HA 3eMIIe.

AHanu3 W OLEHKAa pAa3IMYHBIX TIUIOTE3 IPOHMCXOXKIACHUS
JKM3HH.

IMomy4yenne mpeacTaBIeHHs 00  YCIOXKHEHHU
OpraHM3MOB Ha 3eMJIe B IPOLIECCE IBONIOIUH.
YMeHue 3KCIEepPUMEHTANIbHBIM MYTEM BBISBIIATHL aJalTUBHBIE
O0COOCHHOCTH OPraHU3MOB, WX OTHOCHTEIBHBIM XapakTep.

JKHUBBIX

13 7chopMUpOBaHHOCTD PEICTABICHUH O
POJIH ¥ MecTe OHOJIOTHH B COBPEMEHHOI
Hay4YHOU KapTHHE MUPa; TIOHUMaHHUe POIII
Ouosoruy B (HOPMHPOBAHUHU KPYTo30pa 1
(yHKIIMOHATIPHON T'PaMOTHOCTH IS
peIIeHUs MPaKTHYECKUX 3a/a4;

YcTHbli onpoc




JKH3HH HaA
3emMuIe.
IBoJIOIH
OHHOE
yuyeHue

2. OpomouronHoe yuenue Y. Jlapsuna
IIpakTnyeckue 3aHATHSA 8
1. Mertaduznueckuii nepuoa B uctopuu | 2
OHOI0THH

2. MUKpOIBOTIOIHS. CoBpemeHHbIE | 2
MIPEJICTaBJICHHSI O BUA000pa30BaHUU

3. Makpo3BOTIOIHS. ['maBubie | 2
HaIpaBJICHUs YBOJIIOLIUU

4, AHamM3 ®  OICHKA  Pa3IuYHBIX 2

T'UIOTE3 IMPOUCXOKIACHUSA KU3HHU.

JlabGopaTopHbie padoThI

[IpucnocoGieHne OpPraHU3MOB K pPa3HBIM
cpenam  obwtaHus (BOJHOW, Ha3eMHO-
BO3YIIHOM, TTOYBEHHOM).

O3HakoMJIEHHE C HEKOTOPBIMH IPEJICTABUTEISIMU PEl- KUX U
HCYE3aI0IIUX BUJIOB PACTEHUH H )KUBOTHBIX.

IlpoBeneHne  ommcaHust  Ocobeil  OZHOrO  BHAA IO
MOpP(HOJIOrHIeCKOMY KPHTEPHIO pu BBIIOJHEHUN
11abopaTopHOi paboThL. BeisiBreHne qepT

MIPUCTIOCOOJICHHOCTH OPraHM3MOB K Pa3HBIM CpesiaM 0OHTaHUs
(BOZHOM, HA3eMHO- BO3/IYIIIHOM, HOYBEHHOMN)

W3yyenue Hacneus YeaoBeyecTBa Ha MPUMEPE 3HAKOMCTBA C
ucropueil pa3Butus »BomronMoHHBIX uaen K. Jlunnes, XK. b.
Jlamapka Y. [lapBuna. OleHMBaHHE DPOJIM 3BOJIOLMOHHOTO
ydeHHsT B (DOPMHPOBAHMH COBPEMEHHOW E€CTECTBEHHO-
Hay4HOM KapTHUHBI MHPA.

Pa3BuTHE CIIOCOOHOCTH SICHO U TOYHO H3JIaraTh CBOM MBICIIH,
JIOTHYECKH 000CHOBBIBATh CBOIO TOYKY 3peHus,
BOCIIPUHAMATh W aHAIM3MPOBATH MHEHHS COOCCEIHUKOB,
MIpU3HABas MPaBO JAPYroro YejioBeKa Ha HNHOE MHEHHE
O3HaKOMJICHUE C KOHUEMNIHEH BUia, €e KPUTEPHUIMH, 110100p
MIPUMEPOB TOTO, YTO TOMYJSALUS — CTPYKTypHas CIUHHUIIA
BH/Ia ¥ DBOJIIOLIHH.

O3HaKOMJIGHUE C JBWXYLIMMHUCS CHJIAMH 3BOJIOLIMM U €€

JI0Ka3aTeIbCTBAMH.
VYcBoeHne  TOro, YTO  OCHOBHBIMH  HAaIPaBJICHUSIMHU
SBOJIIOUMOHHOTO  IIporpecca  SBISIIOTCS  OMOJIOTMYECKHI

nporpecc W OHOJOrHYECKHil perpecc. YMEHHE OTCTamBaTh
MHEHHE, O COXPAHEHHH OHMOJIOTHYECKOr0 MHOr0o0pasus Kak
OCHOBE YCTOMYMBOCTH OHOCGhEpPbl H TMPOrPECCHBHOTO €€
pa3BUTHSL. YMEHHE BBISBISATH IPHYNHBI BBIMHPAHHSI BUJIOB.

II3 8 BiajieHHEe OCHOBOIIOIAraOIMIMHU
MOHATHAMH M MPEICTABICHUAMH O )KHBOU
MPHUPOJIE, €€ YPOBHEBON OpraHU3aIMU 1
9BOJIIOLIUH; YBEPEHHOE OJIb30BaHUE
OMOJIOrMYECKON TEPMHUHOJIOTUEH U
CHMBOJTUKOI;

II3 9 BiajieHe OCHOBHBIMU METOIAMH
HAYYHOTO [O3HAHHUS, HCIIOJIb3yEMbIMH TIPU
OMOJIOTMYECKHUX UCCIICIOBAHUSIX KHUBBIX
0OBEKTOB M SKOCHCTEM: OIIUCAHUEM,
HU3MEpEHUEM, TIPOBEACHUEM HAOIIOJCHHIA;
BBISIBJICHUE U OLICHKA aHTPOIIOT€HHBIX
HM3MEHEHHH B IIPUPO/IE;

Y 10chopMUpOBaHHOCTH yMEHHUI
OOBSICHATB PE3yJIbTAThl OUOIOTHYECKUX
9KCIIEPUMEHTOB, PEIaTh 3JIEMEHTAPHbIC
OGMOJIOrMYECKHE 3a0aUM;\

TTucemeHHbIH
orpoc

OTtuét 0
MPaKTHYECKOMY3a
HATHIO

Otyer no
11ab0paToOpHOI
pabore

3.6

AHanusz u OLCHKA pPa3JIUYHBbIX TUIOTE3 O NPOUCXOXKICHUU
YECJIOBCKA.

II3 8 BiageHre OCHOBOIIOIATAIOIIMMU
MOHATHSAMH U MPEICTABICHUIMH O )KHBOU

HpOI/ICXO Conepmaﬂne yqeﬁﬂoro MaTepuaJia 4 PaszBuTHe yMeHHS CTpPOMTH JOKa3aTelbHyI0 0a3dy 10 | IPHPOJE, e yPOBHEBOW OpraHU3aIlMu U
JKIEHN e 1. AHTp OTIOTeHE3. 2 CPaBHHTEJBHOM XapaKTepUCTHKE dYelOBeKa W IPHMATOB, | JBOJIOLHH; YBEPEHHOE N0IIB30BAHHE VcTHBII ompoc
JIOKas3bIBasi ©X POICTBO. OHMOJIOrHYECKONH TEPMUHOJIOTHEH | TIMCHMeHHbI
YgeJ0oBEeKa BrIsBIICHHE TATIOB SBOJIIOLMH YEJIOBEKA. CHUMBOJTHKO}A; ompoc
YMeHHe J0Ka3blBaTh paBEHCTBO 4yesnoBeyeckux pac Ha | Y 11chopmupoBaHHOCTH
2 Tumoressl O IPOMCXOXKJIEHHH YEIOBEKA. 2 OCHOBaHMH HX POJACTBA W €IMHCTBA IPOMCXOX/EHHS. | COOCTBEHHOM TIO3HLHH 110 OTHOWICHHIO K
T 1 PasBuTHe TOJNICPAHTHOCTH, KPHTHKA Ouosornueckoii nHGOpPMAIHH, TOTyIaeMOoi
PAKTHYCCKHUEC 3AHATUH pacu3Ma BO BCEX €T0 MPOSIBICHUSX. U3 pPasHBIX HCTOYHHKOB, TIJIOOAILHBIM
1.0OcHOBHEIE STambl aHTpPOIOTeHe3a OKOJIOTHHECKHM  NPOOIEMaM 1 MyTAM WX | OT4éT o
. 2 peleHus. [PaKTHIECKOMY3a
YCJIOBCKaA HATHIO
2.BreIgBiIEHHME MW ONHCaHHE IIPU3HAKOB
CX0acCTBa 3ap0111)1111e171 YCIOBCKA M OPYTHUX 2
IIO3BOHOYHBIX KaK JO0Ka3aTejIbCTBO HX
SBOJIIOIIMOHHOI'O pOACTBA
3.7 22 W3yyenne okomormueckux (aktopoB u ux BiausHus Ha | I13 7chopmMupoBaHHOCTH MpEACTaBICHHH O
' OpraHU3MBIL. poir 1 MecTe GHONIOTHH B COBPEMEHHOM
OcHOBBI Conepmaﬂne y‘lCﬁHOFO MaTepuajia 14 3HaKOMCTBO C JKOJOTHMYECKHMMH CHCTEMaMH, MX BUJIOBOM M | Hay4YHON KapTHHE MHpPA; TOHUMaHHE POIH ITucpMeHHbIH
IKOJIOTHH | 1. KOOI S — HayKa O 2 [POCTPAHCTBEHHOH  CTPYKTypamu. YMeHHe OOBSCHATH | Omosoruu B (JOPMHPOBAHHHU KPYyro3opa u KOHTPOJIb

B3aMOOTHOUICHUSIX OPraHU3MOB MEXKIY
cO00# U OKpYXKAIOIIEeH cpeioil.

TIPUYNHBL yCTOfI‘IPIBOCTH U CMCHBI DKOCHUCTEM.
O3HaKOMJICHHE C MEXBHUJOBBIMU B3aMMOOTHOIICHUSIMH B
OKOCUCTEME! KOHKprHHHefI, CI/IM6PI030M, XUOTHUYICCTBOM,

(YHKIMOHANBHOH TPaMOTHOCTH ISt
peLIeHUs] NPaKTUYECKUX 3a7ad;
113 9 BasieHUe OCHOBHBIMU METOAMH




DKOJIOTHYECKHE CHCTEMBI

HcKycCTBEHHBIE DKOCHCTEMBI.

Ilenu nutanus.

gL

DKoJ0orn4ecKkue (baxTopsl, nux
3HAYEHHE B )KU3HH OPTaHH3MOB.

NINININ

6. buocdepa — rodanpHas

OKOCHUCTEMA.

7. bruocdepa n yenosek.

HpaKTI/I‘{eCKI/Ie 3aHATHUSA

CpaBHHUTEIIBHOE  OINHUCAHUE OJHOW W3
€CTECTBEHHBIX MPUPOTHBIX CUCTEM
(mampumep, seca) M Kakoi-HUOYIb

aArpO3KOCHUCTCMbI (HaHpI/IMep, INIMCHUYHOTI'O

Hapa3sUTU3MOM.
YMeHue CTPOUTh SIPYCHOCTh PACTUTEIBHOTO COOOIEeCTBa,
IIUIIEBBIE e U CeTU B OHOIEHO3€e, a TAKXKe DKOJIOTHICCKHe
HHUPaMHIBL.

3HaHME  OTIMYUTEIBHBIX  HPU3HAKOB  HCKYCCTBEHHBIX
€O00MIECTB — arpO’KOCUCTEMBI H YPOOIKOCHCTEMEL.
OrnycaHne aHTPONOTCHHBIX M3MEHEHHH B ECTECTBEHHBIX
HPHUPOAHBIX JIaHmAadTax cBOEit MECTHOCTH.

CpaBHUTENIBHOE  ONHUCAaHHE OJHOH W3  ©CTECTBEHHBIX
OPUPOIHBIX CHCTEM (Hampumep, Jieca) U KakoH-HHOyIb
arpo3KOCHUCTEMbI (HAIPUMED, MIIEHUYHOTO T10JIs).
CocTaBiieHHE CXEM IIepe/ladd BEIIeCTB U DHEPrHH IO LEIsIM
IIUTaHWS B IPHPOJHON SKOCHCTEME U arpolieHO3e
Osznakomienue ¢ yuenuem B. WM. Bepnazackoro o Guocdepe
Kak 0 I100aIbHOH SKOCHCTEME.

Hanwane npencraBieHuss 0 cxeMe SKOCHCTEMBI Ha IpuMepe
6uocdepsl, KPyroBopoTe BELIECTB U MPEBPAILECHUH SHEPTUH B
ouocdepe.

‘YMeHne Ioka3eIBaTh PoJib KUBBIX OPraHU3MOB B OHOc(epe Ha
KOHKPETHBIX TIPUMEpax

Haxoxxnenue cBsi3n u3MeHeHHs B Orocgepe ¢ MoCIeaCTBUIMI
JIeATeIbHOCTH 4elloBeKa B OKpYJKalomed cpene. YMeHHe
OIIpE/IeNATh BO3JCHCTBHE MPOM3BOACTBEHHON JEATEIBHOCTH
Ha OKpYXXalollyl0 cpeny B o00JacTH cBoei Oymymiei

Hay4HOT'O O3HAHMS, MCIIOJIb3yEMBIMH TIPU
OUOJIOrMYECKUX MCCIICIOBAHHUAX KUBBIX
00BEKTOB M YKOCHCTEM: OIIMCAHHUEM,
H3MEpEHUEM, NIPOBEACHHEM HaOIIOICHHUIT;
BBISIBJICHHE U OLIEHKA aHTPOHOI€HHbBIX
U3MEHEHHUH B IPUPO/IE;

Y 10chopMUpOBaHHOCTH yMEHHUI
OOBSICHATB pe3yJIbTaThl OMOJIOrMYECKUX
9KCIIEPHMEHTOB, PEIaTh YJIEMEHTapHbIC
OHOJIOTHYECKHUE 3a/1a4H;

Y 1lchopMupoBaHHOCTH COOCTBEHHOM
MO3UIUH 10 OTHOLICHHIO K OMOJIOrHuecKoit
nHOpMamMK, MONy4aeMOH U3 pasHbBIX
HCTOYHHUKOB, IJIOOAIBHBIM 3KOJIOTUYECKUM
mpo0GJeMaM U IyTSM UX PeIIeHUs.

TectupoBanue

TectupoBanue

YcrTHblit onpoc

IIposepka
KOHCIICKTa

YcrTHblit onpoc

YcTHBIH onpoc

YcrTHblit onpoc

OIS npogeccu.
OsnakomieHue c rno6anbHBIMH 9KOJIOTHYECKUMU
Omnucanue u IMPAKTUYICCKOC CO31aHuC 2 npo6ieMaMu U yMEHHE OTIPEEIIATh ITyTH UX PelICHHs. o
> Omucanne W TNPaKTUYECKOE CO3JaHHME HCKYCCTBEHHOM THCT O
I/ICKYCCTBCHHOI{ OKOCHCTCMbL OKOCHCTEMBI  (TIPECHOBOJHOTO  akBapuyMma).  Pemenue TPAaKTUICCKOMY3a
(IpecHOBOHBIN aKBapUyM) KOJOTHYECKHX 3a/1ad. HATHIO
JleMoHCTpUpOBaHHE YMeHHS TTOCTAaHOBKH nesen
CocrasieHue cxem [epea1n BCIICCTB U 2 JIeATENbHOCTH, TUIAHUPOBAHUS COOCTBEHHOM JEATENBHOCTH
DHEPrUM 110 LEIsIM TUTAHUS B HpHpOI{HOfI JUISL  TOCTMKEHMSI  TIOCTaBJICHHBIX Vueneﬁv, TIpE/IBUACHUS
BO3MOXHBIX ~pE3y/bTaTOB 3THX JCHCTBHH, OpraHW3aIuu
9KOCHCTEMC U B arponcHO3¢. CaMOKOHTPOJII M  OIIEHKH  MOJy4YEHHBIX  PEe3yJIbTaToB.
OOydeHne COOMIONCHUIO MPaBWI IIOBEIAEHHS B IPHPOJE,
PelieHne DKOIOTHYECKIX 3amaq 2 Oepe)XHOMY OTHONIEHHWIO K OWOJIOTHYECKHM 00BeKTaM
(pacTeHusIM, )KUBOTHBIM M MX COOOILECTBAM) U UX OXpaHe.
3. 8 2 O3HaKOMIIEHHE c TpuUMepaMu HCIOJIb30BaHUS B | II3 8 BiazeHue OCHOBOIIOIATAIOIIMMU
X039 CTBEHHOM IEATENLHOCTH roIel MOpdo- | MOHATHAMH ¥ NPEICTABICHUAMH O )KUBOIT
buonuka Conepmaﬂne yqeﬁﬂoro MaTepuaJjia 2 (YHKIMOHAIBHBIX YePT OpraHW3alluM PACTEHWH M KUBOTHBIX | MPHPOJE, €€ YPOBHEBOIT OpraHU3alyy 1
1 BHOHHKA KaK OJHO W3 Harpas TTeHUIH 2 IpH  CO3JAHMH COBEPIICHHBIX TEXHHYECKHX CHCTEM U | DBOJIONMH; yBEPEHHOE MOIb30BAHNE Tectupopanue
' YCTPOMHCTB TI0 aHAJIOTUHM C KMBBIMH CHCTEMaMH. 3HAKOMCTBO C | OMOJOrMYecKoi TEpMHHOIOTHEH H
OHOJIOTHU. TpyOYaTBIMH CTPYKTYpaMH B KHBOH TPHPOJE M TEXHHKE, | CHMBOJIMKOM;

a3pOJUHAMHYIECKUMHI U TUAPOINHAMUYECKIMH YCTPOHCTBAMH
B JKMBOW MpHUpOJE M TEXHUKE. YMEHHE CTPOUTh MOJEIH
CKJIa[4aTol CTPYKTYPBI, HCIOJIb3yEMbIE B CTPOUTEIBCTBE

Y 1lchopMupoBaHHOCT COOCTBEHHOI
MO3HIMH MO OTHOUICHHIO K OHOJOrHYECKOH
nHGOpMaMK, MONy4aeMOH W3  pasHbBIX
HCTOYHHUKOB, TIJTO0OANBHBIM 3KOIOTHISCKHM
npobeMaM H IyTSIM HX _PCIICHHSI.

TeopeTnyeckue 3aHATHS

113

IIpakTnyeckue 3aHATHS

51

JlabopaTopHble 3aHATHS

10




IIpomeskyTouHnas arrectanus B popme
A pepeHHPOBAHHOIO 3a4eTa

MakcuMmasibHasi ydeOHasi HAarpy3Ka

174




4. YCJOBUS PEAJIM3AIIMU PABOYEN TPOTPAMMBI YYEBHOI'O
HPEAMETA

4.1. MarepuajbHO-TeXHHYECKOE o0eceyeHne y4eOHOro nmpeamMera

VYyeOHast ayauTopus ISl IPOBEACHUS yU€OHbIX 3aHATUH, 1JI TPYNIIOBBIX U
WHANBUAYATbHBIX KOHCYJBTAIUH, ISl CAMOCTOSATEIHHON pabOThI, sl TEKYIIETO
KOHTPOJIS ¥ IIPOMEKYTOYHOM aTTECTALUH.

YueOHbIi kKopnyc kKa0uHeT «OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHNI» Ne Y208
- PaGouee mecTo muist mpenoaaBaTensi, paboune MecTa JJis 00y4aromuxcsl.
- KommiekThl y4eOHbIX U y4eOHO-METOIMYECKUX MaTEpPHAJIOB.

-  MynbsTumMeaunitHoe 000pyJOBaHHME: TEPEHOCHOM KOMIUIEKT MYJIbTHUMEAnua
anmapatypsl (MynbTUMeauiiHb npoekTop NEC ME382U - 1 mT., skpaH Ha
tpeHore - 1 mT., HoyTOyk Samsung NP-RC710-S02 - 1 mt. (OC Windows Strtr 7
Ne06-0512 ot 14.05.2012, oducusiii nmaker MS Office std 2010 Ne 07-0812 or
27.08.2012, Be0-0paysep Firefox, apxusatop 7-zip))

C uenbto o0ecrieueHus BHIMOTHEHUST 00yYarONMMUCS MPAKTHUECKUX 3aHATUN, BKIIOYas
KaKk 00s3aTeIbHBI  KOMIIOHEHT TMpaKTUYECKHE 3aJaHusi C  HMCIOJb30BaHUEM
NEPCOHANBHBIX  KOMIIBIOTEPOB, B  IMpoIlecCeé H3y4YeHUs Y4YeOHOro mpeamera
ucnonbzyercs kaduner Undopmaruka Ne Y402,

- Paboune mecta oOyuaromuxcs, paboyee MECTO MPENo1aBaTesl.

- HabGopsl AeMOHCTpanmOHHOTO OOOPYJIOBaHUS U y4E€OHO-HATJIAIHBIX MOCOOUI
(KOMIIBIOTEpHBIE ~ CTOJIBI, TIEPCOHATBHBIC KOMITBIOTEPHI, KOMITBIOTEPHBIA  CTOJI
MpenoiaBaresis, BUAeoOMaTepHalibl, TOCKa yueOHas MapKep + MarHur);

- MynbsTumeaunitHoe odbopynoBanue: komnbtorep APM tun 1 AltaWing — 12 .
(OC Windows Pro 7 Ne06-0512 ot 14.05.2012, oducusrit maker MS Office std 2010 Neo
07-0812 or 27.08.2012, BeG-Opayzep Firefox, rpaduueckuii penakrop GIMP,
KIaBUaTypHbii TpeHaxkep RapidTyping, apxuBatop 7-zip); TpUHTEp Ja3epHBIN
Samsung ML1520 — 1 mT.; HEpeHOCHON KOMIUIEKT MYJIbTHMEAHa-anmnaparypbl
(mynerumenuiinbiii poektop INFOCUS - 1 mir., skpan Ha TpeHore - 1 mT., HOyTOyK
Samsung NP-RC710-S02 - 1 mt. (OC Windows Strtr 7 Ne06-0512 ot 14.05.2012,
oducHeiii maker MS Office std 2010 Ne 07-0812 ot 27.08.2012, Be6-6pay3ep Firefox,
apxuBarop 7-zip)).

Y4yeOHast ayauTOpHUs AJIA CAMOCTOATEIbHON MOATOTOBKH CTYAeHTOB Ne Y403.

- PabGoune mecta oOyuarommuxcsi, pabodyee MECTo MpernoiaBaTers.

- HaGopsl neMOHCTpallMOHHOTO OOOPYJIOBaHUS W y4eOHO-HATJISIHBIX
nocoOuii (CTEH IbI, CXEMBI, TIAKATHI).

- MynbTuMenuiitHoe 00OpyJIOBaHUE: KOMIBIOTEp B cOOpe C BBIXOAOM B
Nurepuer — 5 wt. (OC CalculateLinuxDesktop, oducusiit naker LibreOffice, BeO-
opaysep Firefox, apxuBatop 7-zip); M®Y HP LaserJetPro MFP M28a — lmr.;
MEPEHOCHOM KOMIUIEKT MYJbTUMEIHa annapaTypbl (MyJIbTUMEIUUHBIA MPOEKTOP
INFOCUS - 1 mrt., 3xpas Ha TpeHore - 1 mr., Hoyroyk Samsung NP-RC710-S02 - 1



mT., OC Windows Strtr 7 Ne06-0512 ot 14.05.2012, oducnsiii naker MS Officestd
2010 Ne 07-0812 ot 27.08.2012, Be6-0pay3ep Firefox, apxusatop 7-zip).

YnrTanbHblii 321 0M0JIMOTEKH ¢ BBIX0JA0M B ceTh HTepHeT.

MarepuanbHO — TEXHUYECKOE 00ecIieueHue:

Ctoubl, cTyibs Ha 80 MOCaTOYHBIX MECT

- HaGopsl aeMOHCTpAaMOHHOTO OOOPYIOBaHUS W YYCOHO-HATJISIAHBIX TOCOOMI
(cTeHapl, CXEeMBI, IIJIaKaThI).

- MynsTumenuitnoe obopyaoBanue: kommbioTep B coope — 10 mt. (OC Calculate Linux
Desktop, odwucHbiii maker LibreOffice, Be6-Opaysep Firefox, apxuBarop 7-zip);
NEPEHOCHON KOMIUIEKT MYJbTHUMEAHA anmnaparypbl (MyJIbTUMEAUNHBIA MPOEKTOP
INFOCUS - 1 mr., akpan Ha TpeHore - 1 mr., HoyTtOyk Samsung NP-RC710-S02 - 1
mT., OC Windows Strtr 7 Ne06-0512 ot 14.05.2012, oducHsii maker MS Office std
2010 Ne 07-0812 ot 27.08.2012, Be6-0pay3ep Firefox, apxusatop 7-zip).

Y4yeOHo-MeTOIUYECKOE oOOecneyeHUe: y4eOHO-METOMAMYECKUN KOMIUIEKC Y4eOHOTo
npenmera «OCHOBBI  €CTECTBEHHOHAYYHBIX 3HAaHUW», BKIIOUYAIOIMMKA  pabouyro
[IporpaMmy IIpeaMeTa, KaJIEHapHO-TEeMaTUYECKUI IUIaH, METOAUYECKUE
pPEeKOMEHIAIMK JUIsl  TpermojaBareiieli 1o  OoOmMM  BOIPOCaM  MPEMOJaBaHUs,
MCTOANYCCKHUEC PCKOMCHAAINN AJIAA CTYACHTOB 110 M3YUYCHHIO IPpCAMETA, MCTOJUICCKHC
PEKOMEHIAIMA TI0  CaMOCTOSITEIbHOM  paboTe  0OydJaromuxcs, METOIUYCCKUC
PEKOMCHAAIMHK II0 BBIIIOJIHCHHUIO ITPAKTHYCCKUX 3aH$ITI/II>'I, CI)OHI[ OICHOYHEIX CPCACTB
y4eOHOTO TIpeaMeTa.

4.2. OO0umue TpedOBaHUS K peau3anun 00pa3oBaTeJbHOr0 Npouecca

Peanuzanms mporpaMMbl IpeaIionaraeT uCIoJIb30BaHUE TPAIULUOHHBIX,
aKTUBHBIX U UHTEPAKTUBHBIX ()OpM 00yUEHHUs HA YUEOHBIX 3aHATHUAX B COUCTAHUU C
BHEAyAUTOPHOUN paboToi 00yJaromierocs.

CHHXpOHHOE B3aUMOICHCTBHE 00YYAaOIIErocs ¢ MPernoiaBaTeaeM MOKET
OCYLIECTBISATHCS C TOMOILBIO YaTa, CO3JaHHOTO M0 MPEAMETY Ha Iuiatgopme
«Moodley.

ACHHXpOHHOE 00yYEeHHE OCYIIECTBIISIETCS B BUJE CAMOCTOATEIbHON padOThI
Y KOHTPOJIS 32 CAaMOCTOSITENIbHOU paboTOoi MO yueOHOMY MpPEaMETY .

4.3. KaapoBoe o0ecnieueHue 00pa3oBaTejibHOIO Mpoiecca

Peanuzanmst oGpazoBarensHOro mporiecca B cooTBerctBuu ¢ ®I'OC COO

obecrieueHa KBTI (UITUPOBAHHBIMH e arorn4eCKuMHU
Kajpamu, podeccuoHaIbHBIHN YPOBEHD KOTOPBIX COOTBETCTBYET
KBTI (PUKAITMOHHBIM XapaKTEPUCTHKAM 1o COOTBETCTBYIOLIEH

JIOJDKHOCTH, BIIQJICIONMMHA  OCHOBHBIMA KOMITETCHIIUSAMH, HEOOXOJAMMBIMUA IS
obOecrieuenns peanuzanuu TpeOoBanuit CraHmapTa W YCHENIHOTO JOCTHIKCHHS



00y4arouMMUCs MJIaHUPYEMbIX pe3yJbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTebHON
MIPOTPaAMMBL.

HenpepbIBHOCTD poeCcCHOHATEHOTO pa3BUTHUS MEJarornuecKux
paOOTHUKOB OpraHU3AIMK OOECIIEYUBACTCI OCBOCHHEM WMH JOTOJHUTEIHHBIX
MPO(ECCHOHATIBHBIX MPOTPaMM IO TPO(HIII0 TEeTaroruueckor IesTeIbHOCTH HE
pexe 4eM OJIMH pa3 B TPU Toja.

4.4. Opranm.aunﬂ oﬁpasoBaTenbnoro npouaecca Jjist THBAJINJI0B H JIMII €
OrpaHN4Y€HHbIMHA BO3MOKHOCTHAMH 3I0POBbLSI

OOyueHue 1Mo mpeaMeTy JIHI, OTHOCSAIIUXCS K KaTeTOPUNA WHBAIHIOB M JIHI] C
OTPAaHWYEHHBIMA  BO3MOXHOCTSIMU  3/I0POBBSI  OCYIIECTBISIETCSI C  y4eTOM
0COOEHHOCTEW TCUXO(DU3UYECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOXKHOCTEH U
COCTOSIHUS ~ 370POBBbSl  Takux oOydarmommxcs. B ciydae  BO3HUKHOBEHUS
HEO0OXOIUMOCTH OOYYEHHS JIMIl C OTPAaHHMYECHHBIMHU BO3MOXHOCTSIMH 37I0POBbS B
TEXHUKyME MPeyCMaTPUBACTCS CO3/IaHUE CIEIUAIbHBIX YCIOBUM, BKIIOYAIOIIUX B
ce0sl UCIOJIb30BAHUE CIICIMAIBHBIX 00pa30BaTENbHBIX MPOTPaMM, METOJIOB
BOCITUTAHUSA, IUIAKTUICCKAX MATCPHAIIOB, CICIHAIBHBIX TEXHUYECKHX CPEJICTB
0oOy4eHHS KOJUICKTUBHOTO W WHIWBHIYAJIHHOTO IIOJIB30BAHUS, TMPEIOCTABICHHE
YCIYT acCHUCTEHTa (IIOMOIIHHMKA), OKa3bIBAIOUIETO OOYYalOIIHUMCS HEOOXOAUMYIO
TEXHUYCCKYI0O  TIOMOIIb, TPOBEACHWE TPYNIOBBIX W  HWHIWBHAYyaJIbHBIX
KOPPEKIIMOHHBIX 3aHATHH, 00eCredeHrue A0CTyNa B 3aHHUS TEXHUKyMa W JAPYTHE
yCI0BUs, 0€3 KOTOPHIX HEBO3MOXKHO WIIM 3aTPYIHEHO OCBOCHHE 00pa30BaTEIbHBIX
MporpamMM O0yJarOIIIMMHUCS C OTPAHMYCHHBIMU BO3MOKHOCTSIMH 37I0OPOBBS.

[Ipu momyuenuu cpeaHenpodeccuoHaILHOTO 00pa30BaHUs 00YUYAIOIIUMCS C
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBBSI MPEIOCTABISAIOTCS OECIUIaTHO ydeOHast
JUTepaTypa, ¢ y4eTOM OCOOBIX MOTPEOHOCTEH OO0ydJaroNUMCS C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH ~ 3JIOPOBBbSl  OOECTieuMBaeTCs  MPEAOCTaBICHHE  YUCOHBIX,
JIEKIIMOHHBIM MaTEPHUAJIOB B AJICKTPOHHOM BHUJIE.

4.5. AHOOPMALIMOHHOE OBECIIEYEHUE OBYYEHMUSA

OcHoBHas JMTEparypa:

1. MamonToB, C.I'. O6mas 6uosorus : yueouuk / MamontoB C.I'., 3axapos B.b.
— Mocksa: KnoPyc, 2020. — 323 c¢. — ISBN 978-5-406-07702-3.
https://www.book.ru/book/933564

2. Mycradun, A.I'. buonorusi: yueonuk / Mycrapun A.I'., 3axapo B.b. —
Mocksa: KuoPyc, 2020. — 423 ¢. — ISBN 978-5-406-07514-2.
https://www.book.ru/book/932501

3. Koxaecnukon, C.1. Obmas 6uonorus : yuedbnoe nmocooue / Konecuukon C.U.
— MockBa: KnoPyc, 2020. — 287 c¢. — ISBN 978-5-406-07383-
https://www.book.ru/book/932113

4. T'munka, H.JI. O6mas xumus: yueOnoe nocodue / I'muuka H.JI. — Mocksa:



https://www.book.ru/book/933564
https://www.book.ru/book/932501
https://www.book.ru/book/932113

KnoPyc, 2019. — 748 c. — ISBN 978-5-406-07190-8.
https://www.book.ru/book/931816

5. Apremenko, A.W. Oprannueckas xumus : yueOHUK / ApremeHko A.U. —
Mockaa : KnoPyc, 2018. — 528 ¢. — (CIIO). — ISBN 978-5-406-05331-7.
https://www.book.ru/book/924050

6. ApremoBa, D.K. OcHOBBI 00mIeli M OHOOPraHMYCCKOW XHMHH : Y4eOHOE
nocooue / ApremoBa 3.K., JImutpuer E.B. — Mocksa : KunoPyc, 2020. —
248 ¢. — ISBN 978-5-406-00513-https://www.book.ru/book/933961

JlonoJiHUTeIbHAS JINTEPaTypa:

1. Mycradun, A.I'. buonorus. [y BEITYCKHUKOB IIKOJI U MOCTYTAIOIINX B
BY3bI: yueOHoe nocodue / Mycradpun A.I'., Apsirun B.H. — Mockaa :
KnoPyc, 2019. — 584 ¢. — ISBN 978-5-406-07043-
https://www.book.ru/book/931383

2. Konecuuko, C.U. buonorus: mocoOue-penetutrop : ydeOHOE mocobue /
Konecuuko C.1. — Mocksa: KuoPyc, 2019. — 537 c. — ISBN 978-5-406-
07230-1.https://www.book.ru/book/931752

3. KokopeBa, B.B.OcnHoBel xumum: ydeOHOe mocobue / KokopeBa B.B.,
Croonsiea O.1. — Mocksa: KuoPyc, 2019. — 187 ¢. — ISBN 978-5-406-
06825-0. https://www.book.ru/book/931203

4. Cupotkul, O.C. Xumus: yueOnuk / Cupotknn O.C. — Mocksa : KnoPyc,
2019. — 363 C. — ISBN 978-5-406-06688-1.
https://www.book.ru/book/930225

5. I'munka, H.JI. 3amaun u ynpaxseHus: mo oOmielt xumuu: yueOHuk / [ mHKa
H.JI. u np. — Mocksa: KnoPyc, 2018. - 240 c. — ISBN 978-5-406-06022-
https://www.book.ru/book/924119

Ilepeyenr mnpodeccMoOHANBHBIX 0a3 [JAaHHBIX M HHGOPMALMOHHBIX
CIPaBOYHBIX CHCTEM

KomnbrotepHas nHpopmaninoHHo-nipaBoBas cuctema «KoncynbrantlInrocy

[IpodeccronanbHas cripaBoyHasi cuctema « TexakcrnepT

Od¢uuuanbHplii UHTEpHET-MOPTAT 0a3bl JaHHBIX MPaBOBON HH(pOpPMAaIMU
http://pravo.gov.ru/

[Topran denepanabHBIX TOCYAAPCTBEHHBIX OOPA30BATEIBHBIX CTaHIAPTOB
https://fgos.ru/

[TopTan "NndopmarimoHHO-KOMMYHUKAITMOHHBIC TE€XHOJIOTUU B
obpaszosanuu" http://www.ict.edu.ru/

Web of Science Core Collection mnonuremarudeckass pedepaTUBHO-
oubnuorpaduueckass U HaykoMeTpuueckas (OuOnmomeTrpuueckas) 0aza JaHHBIX
http://www.webofscience.com
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[TonHoTekcTOBBIN apxuB «HarmoHanbHbIN DiekTpoHHO-MHMOpMaMOHHBIN
Koncoprmym» (HOMKOH) https://neicon.ru/
basbr nanHbIx n3gatenscrBa Springer https://link.springer.com/

DJIEKTPOHHBIE MOJTHOTEKCTOBbIEC PeCYPChl HAYYHOM 0MOJINOTEKH

HaumenoBanue Cpok neiicTBus Anpec B cetu UaTepHeT
JIOKyMEHTA C YKa3aHUEeM JIOKyMEHTA
PEKBU3UTOB
DeKTpOHHAS C 17.03.2021 no http://e.lanbook.com/

OunOnIMoTeYHast cucTeMa
«JIaHb»

Kontpakt Ne 0503/21 ot
17.03.2021

Komnekus
«Berepunapus u
CEIILCKOE XO3SIMCTBOY,
«TeXHOJIOTHS MUIIEBBIX
MIPOU3BOJICTBY,
«HXEHEPHO-
TEXHUYECKUE HAYKN -
n3garenbcTBo Jlans OBC
Jlanb. [logknroueHbl Bce
KYpHAJIBI.

Hoctyn no IP-agpecam
YHUBEPCUTETA, C JIMUHBIX
KOMIIBIOTEPOB MO
WHIUBUAY AJIbHBIM
JIOTUHAM U TapoJisim 0e3
OTPaHUYCHUS YHCIIa

17.03.2022

MOJIb30BaTeNICH

DJIECKTPOHHO- C 17.03.2021 no http://rucont.ru/
OuOIMoTeyHas cucrteMa 17.03.2022

"HamnoHaabHBIN

1dpoBoi pecypc

"PYKOHT".KonTpakt No
21/21 ot 17.03.2021.
JlocTyn Kk KOJIIEKIHSAM
«Konoc-C» u ®I'bHY
«Pocundopmarporex» 1o
00111eMy JIOTUHY/TIapOJIIo
6e3 mpuBs3ku k IP-agpecy
0e3 orpaHUYeHHs Yncia
10JIb30BATEIIEH.

Nudopmarmonnsie
YCIIYTH 3JIEKTPOHHOTO

C 13.03.2020 no
12.03.2021

www.informio.ru
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CIIpaBOYHUKA
«Uudopmuo» - BY3 u
CVY3. Kontpakt KO 337
ot 13.03.2020.
[ToxnxiroueH Becb MacCuB.
JlocTyn no obmiemy
JOTHHY/TIapoJito 6e3
npuBs3ku K IP-agpecy 6e3
OTpaHUYCHUS Ynciia
I10JIb30BATEIIEH.

DIIEKTPOHHO-
OubmMoTeUHas cucTeMa
«AgriLib»,®I'bOY BO
PI'A3Y. IloakiaroueH Bech
MacCCHB.

JlocTyn no

WHIUBUTY AIbHBIM
JIOTHUHAM U TapoJisim 0e3
OTpaHUYCHUS YncCiia

C 13.03.2020 no
12.03.2021

http://ebs.rgazu.ru/

I10Jb30BaTeJICH

DeKTpOHHAS C 17.03.2021 no http://www.book.ru/
OuOIMoTeYHAasI cCUCTEMA 17.03.2022

«BOOK.RU»

KonTtpakr Kontpakt Ne
03/21 ot 17.03.2021
ITonxiroueHna 6a3oBas
KOJUTCKITHSI.

Hoctyn no IP-anpecam
YHUBEPCUTETA, C TUIHBIX
KOMITBIOTEPOB TI0 00IIeMy
JIOTUHY/TIapoTto 0e3
OTpaHUYCHUS YncCiia

I10Jb30BaTeJICH

DJIEKTPOHHO- C 17.03.2021 no http://www.iprbookshop.ru/
OuOImoTeyHas cucteMa 17.03.2022

«Aiu [In Op Meauna»

Kontpaxt Ne 7804/21 ot
17.03.2021 IToakarodyeHa
bazoBas Bepcus
«IIpemuym», KoTOpas
IpeCcTaBIsAeT cOO0M
AJIEKTPOHHYO
OoubIMoTEKY
ITOJIHOTEKCTOBBIX
uznanumii (6osee 25 000) u



http://ebs.rgazu.ru/
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KypHanoB (Oomnee 6 000
HOMEPOB).

Hoctyn no IP-agpecam
YHUBEPCUTETA, C TMYHBIX
KOMITBIOTEPOB IO 0011IeMy
JIOTUHY/TIapoiito 0e3
OTpaHWYEHUS YnCIIa
II0JIb30BaTEIICH

NC «Enunoe okHO» Cpox aeicTBus http://window.edu.ru.
becnaTHbIi, CBOOOIHBIN, | HEOTPAHUYEH
HEOTPaHUYCHHBIN JIOCTYTI
K HHTETPATBHOMY
KaTajory
00pa3oBaTEIbHbBIX
MHTEPHET-PECYPCOB U K
ANEKTPOHHON OMOJIMOTEKE
y4eOHO-METOANUECKUX
MaTepUaJioB JIJisi 0OIIETO
U IpoeCCHOHATIEHOTO
00pa3oBaHUs.

Hoctym k OeccpOUHBIi www.bgsha.com
HOJTHOTEKCTOBBIM
JOKYMEHTaM, y4eOHO-
METOINIECKUM
ocoOusM, aBTOpaMu
KOTOPBIX SIBIISTIOTCS
COTPYIHUKHU bpsHCKOrO
I'AY u ero ¢punuanos.
JlocTyn o KOIOBOMY
CJIOBY 0€3 mpuBs3KH K IP-
anpecy u 6e3
OTrpaHMYEHUS Yncia
I10JIb30BaTEIIEH

HNuTepHeT-pecypcesl

1. Alhimik. Tlone3nsie coBeThl, 3G GEKTHBIC OMBITH, XMUMHUYECKHE HOBOCTH,
BUPTYaJIbHBIA PENIETUTOP, KOHCYIIbTAIMH, KA3yChI M JISTICYChI, HCTOPHS XHMHH.
http://www.alhimik.ru

C-BOOKS. Jlureparypa mo xumuu. http://c-books.narod.ru/

3. A30yka BeO-TIoMCKa ISl XUMHUKOB. MeToinka moucka nHGopMaIuy Mo XMMUH.
O030p OecruTaTHBIX MATEHTHBIX 0a3 MaHHBIX. EskeMecsuHbIe aHHOTAITUH HOBBIX
XUMHUYECKHX HAYYHBIX pecypcoB. http://www.abc.chemistry.bsu.by/

AEI'D. https://4ege.ru/himiya/

OmnbIThl IO HeOpranuueckoi xumuu. https://kKimhimik628181.jimdofree.com/

N

o B
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6. Pacuersslie 3amaun no xumun. https://urok.1sept.ru/articles/524863

7. OOmas u HeopraHUYECKass XUMUS:
http://www.inorg.chem.msu.ru/pdf/korenev.pdf

8. Bcs Omonorus. CoBpemeHHass OWOJIOTHSA, CTaThbH, HOBOCTH, OMOIHOTEKA.
https://sbio.info/

9. Penxwme u ncuesaromue xkuBoTHEIE Poccuunhttps://wwi.ru/resources/blogs/plain-
language-about-the-foundation-s-work/posts/endangered-animals-of-russia/

10.Buonorus B Bonpocax u orBerax.https://biootvet.ru/

11.00pa3oBaTeNbHbBIN CAWT IS IIKOJIBHUKOB «Xumus» http://hemi.wallst.ru/

Ilepuoanueckasi ne4yarb

Ha3zBanue Tloawr MecToHax0XaeHHE
MTOATINCKA
(nnm
BBIITYCKA)
Bectauk TBepckoro http://www.iprbookshop.ru/100790.html
rocyaapCTBEHHOIO 2019-2022

yHuBepcurera. Cepust
buosiorus u skosorusi.

Buosorus B ceibckoM 2019-2022 | http://www.iprbookshop.ru/96939.html
xo3guctie. 2020

Bectauk [Tepmckoro 2019-2022 | http://www.iprbookshop.ru/11607.html
yHusepcutera. Cepus
Xumus

bronnerenp HayKu U 2019-2022 | http://www.iprbookshop.ru/49817.html
MIPAKTUKU

BectHuK Y IIBSIHOBCKOM 2019-2022 | http://www.iprbookshop.ru/40369.html
roCyAapCTBEHHOU
CEJIbCKOXO3SIMCTBEHHON
aKaJeMun
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