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1. IACIIOPT PABOYEN MPOT'PAMMBI
1.1. Ob6aacThr NpUMEHEHHs POTrPaMMBbI
PaGouas mporpamma yueOHoM auctmmiuabl [1/1.03 «XuMus ¢ 3neMeHTaMu OHOJIOTHI
SIBJISIETCS YaCThI0 OCHOBHOW MpodecCHOHAIbHOM 00pa30BaTeIbHON MPOTPaMMBI B COOTBETCTBHU C
®I'0OC no cneunansHoctu 38.02.05 ToBapoBeaeHue U IKCHNEPTH3Aa KayecTBa MOTpPeOHTE/b-
CKHX TOBapoB.

1.2. Mecto aucuunjunsl B crpykrype IIICC3

Juctummmnaa [1J1.03 «Xumus ¢ snemMeHTaMu OHOIOTHIY BXOJUT B OJIOK 00IIe00pa3oBa-
TENBHBIX JUCHUIUIMH y4eOHOro IulaHa W Tmpemojaercs B 1 w2 cemecTpax Ha
1 xypce no cnenuansHocTH 38.02.05 ToBapoBeneHne U IKCNEPTH3A Ka4YeCTBA MOTPeOUTE -
CKHX TOBApOB.

1.3. Ies1u ¥ 3a1a44 AUCHUTILUINHBI — TPEOOBAHMS K Pe3yJIbTaTaM 0CBOEHHS THCIHIIIHHbI
Llenbro U3ydYeHUs UCHUILIMHBI SIBISCTCS: (GOPMHUPOBAHKE Y 00YJAIOIIMXCS CUCTEMbI Oa-
30BLIX IOHATHII XUMHU H 6I/IOJIOFI/II/I; YMCHUA OLUCHUBATH 3HAYUMOCTb XUMHUUCCKOTO U onoo-
TMYECKOTO 3HAHUS [UIs KaKIOTr0 YelIOBEKa, a TaK)Ke BhIPA0OTKA YMEHUH MPUMEHSTh UX B MPO-
1ecce 00YUICHHMS U B IMOCIICAYIOMIEH TPOdeCCHOHATLHOM e TSIILHOCTH.

OcBoenne copep)kanusi yueOHON AMCHUIUIMHBI « XUMHSI C DJIEMEHTaMH OMOJIOTHI» 00ec-

IIeYUBACT JOCTHIKEHHUE CTYIEHTaMH CIEAYIOIUX PE3YJIbTAaTOB:
Pazgen «Xumusy
* IUYHOCMHDBIX .

JI1— 4yBCTBO TOpPAOCTH U YBAXKEHMSI K UCTOPUU U JOCTHUKEHUSIM OTEUECTBEHHOM XUMU-
YeCKOI HayKH; XUMHUYECKU IPAMOTHOE [TOBeJIEHHE B TPOPECCHOHATIBHOMN 1EATEILHOCTH U B OBITY
npu 00paIeHNH C XUMHYECKIMHU BEIIECTBAMH, MaTepHallaMH U TPOIIECCaMH;

JI2— roToBHOCTh K MPOJODKEHUIO OOpa3oBaHUS U IOBBILIEHUS KBAIM(UKAUK B H3-
OpaHHOW TIPO(ECCHOHATLHON AESITETFHOCTH U OOBEKTUBHOE OCO3HAHUE POIM XHUMHYCCKUX
KOMIIETEHIIUA B 3TOM; YMEHHE HUCIIOJIb30BaTh JOCTUKEHHSI COBPEMEHHONM XMMUYECKOW HAyKH U
XUMHUYECKMX TEXHOJOTMH JJIsl MOBBILIEHUSI COOCTBEHHOIO MHTEIEKTYaJIbHOTO Pa3BUTHS B BbI-
OpaHHOM npodeccHoHaIbHON JesITeNbHOCTH;

* MemanpeomMemHbix:

M1-ucrnonb30BaHNEe pa3InYHbIX BUJOB NIO3HABATEIBbHOMN AESTEIBHOCTH U OCHOBHBIX MH-
TEJUIEKTyaJIbHbIX olepaluil (MoCTaHOBKY 3a/1a4yu, (OpMYyJIMPOBAHUS THIIOTE3, aHAJIN3a U CHHTE-
3a, CpaBHEHMs, OOOOLIEHHs, CHCTEMaTHU3alli, BBISBICHUS NPUYMHHO-CIEICTBEHHBIX CBS3€H,
MOMCKa aHaJIOroB, (pOPMyYIMpPOBAHUS BBIBOJOB) IS PEIIEHUs MOCTABJIEHHOW 3aJlauM, IPUMEHe-
HHUE OCHOBHBIX METO/OB MO3HaHMs (HAOJII0/ICHHS], HAYYHOT'O SKCIIEPHUMEHTA) JJISl U3YUYEHUs pas-
JIMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U IPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh
CTAJIKUBAThCS B PO eCcCHOHAILHOU cdepe;

M2-ucnonb30BaHHE PA3IUYHBIX WCTOUYHUKOB JJISl MOJIYYEHHMS] XUMHYECKOH HH(OpMma-
IIUH, YMEHHUE OLIEHUTD €€ JOCTOBEPHOCTD ISl JOCTHXKEHUS XOPOIIUX Pe3yIbTaToOB B Mpodeccuo-
HaJIBHOU cdepe;

* npeOMemHubix:

II1- chopmupoBaHHOCTH MpEACTABIECHUI O MECTE XUMHUHM B COBPEMEHHOW Hay4HOU Kap-
TUHE MHpPA; MOHUMaHUE POJIM XUMHU B (POPMUPOBAHUH KPYro3opa U (pyHKIMOHAIBHOM IpaMoT-
HOCTH YeJIOBEeKa JJIsl PEellIeHUs] IPAKTUUECKUX 3a]au;

I12—BnageHne OCHOBONOJIATAIOIMMY XUMUYECKUMH MTOHATUSAMH, TEOPUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

I13—BnageHne OCHOBHBIMM METOAAMM HAy4YHOT'O IO3HAHUS, UCIOJIb3YEMBIMU B XUMUHU:
HaOJII0/IEHUEM, OMHMCAHUEM, U3MEPEHUEM, HKCIIEPUMEHTOM; yMeHHe o0pabaThiBaTh, OOBIACHAThH
pe3ysbTaThl MPOBEJCHHBIX OMBITOB M JIENaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSThH
METO/Ibl TO3HAHUS NPU PELICHUH MPAKTUYECKUX 3a]1aY;




I14—chopMUpoBaHHOCTh YMEHHS JaBaTh KOJHMUYECTBEHHBIC OIICHKH M IPOU3BOIMTH pac-
YeThl 110 XUMUUYECKUM (pOpMyJiaM U ypaBHEHHUSAM;

I15— Brnajenue mpaBUJIaMHM TEXHHKH OE30MACHOCTH TMPHU HCHOIB30BAHUM XMMHUYECKHX
BEILIECTB;

I16—chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIUH 110 OTHOUICHUIO K XUMHUYECKOH HUH(OP-
Mallu{, M0JIy4aeMOH U3 pa3HbIX HCTOYHHUKOB.

Pasnen «buonorus»

JIMYHOCTHBIX!

JI3- chopMHpPOBaHHOCTH YYBCTBA T'OPJOCTH M YBAXKCHUS K UCTOPHUU M JTOCTHIKCHHUSIM
—OTEUYECTBEHHOW OMOJIOTMYECKON HayKH; IMpPEICTaBICHHsI O LEIOCTHON eCTeCTBEHHOHAyYHOMH
KapTUHE MHPA;

JI4- noHMMaHue B3aMMOCBS3M M B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAyK, X BIMSHUSA
Ha OKPY)KaIOILIYIO Cpeay, SKOHOMUYECKYIO, TEXHOJIOTUYECKYIO, COLUATBHYIO U ATUYECKYIO ce-
PBI I€ATEIILHOCTH YEJIOBEKa;

JIS -criocoGHOCTH UCTONB30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE
MHUpa B 00pa3oBaTeNbHON U NMPO(ECCHOHAIBHON eATeNbHOCTH; BO3MOKHOCTH MH(POPMALMOH-
HOM cpebl 17151 o0ecreueHus: NpoAYKTUBHOIO CaMOOOpa30BaHuUs;

JI6-BraieHne KynbTypOi MBIIUIEHHSI, CIIOCOOHOCTh K O0OOILEHHI0, aHAJIU3y, BOCHpPHUsI-
TUIO HHPOPMALIUU B 00JIaCTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE IEJIM U BBIOOPY MyTel ee JOCTH-
JKeHHUs B mpodeccHoHaIbHOM cdepe;

JI7-criocOOHOCTh PYKOBOJICTBOBATHCSI B CBOCH JIEATENBHOCTH COBPEMEHHBIMU TMPUHIIU-
aMM TOJIEPAaHTHOCTH, AMAIOIa U COTPYIHUYECTBA; TOTOBHOCTh K B3aUMOJEHCTBUIO C KOJUIEra-
MU, paboTe B KOJUIEKTHUBE;

JI8- roTOBHOCTH MCHOIB30BATH OCHOBHBIE METO/IbI 3ALUTHI OT BO3MOKHBIX I1OCIIEACTBUM;
aBapuii, KaTacTpod, CTUXUHHBIX OE/ICTBUIA;

JI9- o6naganue HaBbIkaMu Oe30macHON paboThI BO BpeMs IIPOEKTHO-UCCIIEI0BATEIbCKON
¥ SKCIIEPUMEHTAIILHON JAEATEIIEHOCTH, TIPH UCIIOIB30BAHUH JIAOOPATOPHOTO 00OPYIOBAHUS;

JI10-criocoGHOCTh UCTIONIB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOH Je-
ATENBHOCTH W TIOBCETHEBHOW JKU3HU JUIS COOIIIOJICHHUS Mep MPO(QWIAKTUKHA OTPaBICHHUH, BUPYC-
HBIX U JIPYruX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX NMPUBBIYEK (KypeHUs, aIKOroJIM3Ma, HapKoMa-
HUU); IPaBUJI IOBEJCHUS B IPUPOJHON CPELE;

JI11- rOTOBHOCTb K OKa3aHMIO MEPBON MOMOIIHU IIPU TPaBMax, MPOCTYIHBIX U APYIUX 3a-
00JIeBaHUSX, OTPABIICHHUSIX TTHIEBHIMH MPOTYKTAMHU;

MeTanpeaMeTHBIX:

M3- oco3HaHM€ COMATILHON 3HAYMMOCTH CBOEH Mpodeccuu/crennuanbHOCTH, 00IagaHne
MOTHUBAIMEN K OCYILECTBIEHUIO MPO(EeCCHOHAIBHON AEITENbHOCTH;

M4-110BBIIIIEHNE HHTEIJIEKTYAIBHOTO YPOBHSI B TIPOIIECCE M3YYEHUS OMOIIOTUYECKUX SIB-
JIeHUH; BBIJAIOMIMXCS JTOCTH)KEHUH OMOJIOTHH, BOIIEAIINX B OOIIEUENIOBEUECKYIO KYJIbTYPY;
CJIO’KHBIX ¥ TIPOTUBOPEYMBEIX ITyTEH pa3BUTHSI COBPEMEHHBIX HAYYHBIX B3TJISIOB, UICH, TEOPHIA,
KOHIIETIIUH, TUoTe3 (O CYIIHOCTH U MPOUCXOXKIECHUH KU3HU, YeJIOBEKa) B X0J1e paboThI C pa3-
JMYHBIMU UCTOYHUKAMH WH(OPMAIIHH;

MS5- criocoGHOCTh OPraHU30BBIBATH COTPYAHUYECTBO €IMHOMBIIUIEHHUKOB, B TOM YHCIIE
C MCITOJTb30BaHHEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

M6- crnocoOHOCTh MOHUMATh MPUHIUIBI YCTOWYMBOCTH M TMPOJYKTUBHOCTH KMBOMU
NPUPOIBI, TyTH €€ W3MEHEHUs TIOJ BIMSIHHEM aHTPOTIOTCHHBIX (DaKTOPOB, CIIOCOOHOCTHh K CH-
CTEMHOMY aHaJM3y ITTOOANBHBIX HKOJOTHUECKUX MPOOIEM, BOIPOCOB COCTOSHUS OKpYXKaroei
Cpebl ¥ PalMOHAIFHOTO MCIIOJIE30BaHMSI IPHPOTHBIX PECYPCOB;

M7-ymeHne 060CHOBBIBaTh MECTO U POJIb OMOJIOIMYECKHX 3HAHUN B MPAKTUYECKOH Jes-
TEJIIEHOCTH JIFO/ICH, PAa3BUTHH COBPEMEHHBIX TEXHOJIOTHH; ONPECISTh JKUBBIE OOBEKTHI B TIPHUPO-
Aac;




M-8-npoBouTh HAONIOIEHUSI 32 DKOCHCTEMaMU C LEIbI0 UX OMHCAHUS U BBISBICHUS
€CTECTBEHHBIX U aHTPOIMOT€HHBIX U3MEHEHUI; HAXOIUTh U aHAIU3UPOBATh MHPOPMAIUIO O HKH-
BBIX 00BEKTAaX;

M9-ciocoOHOCTh MPUMEHSTH OMOJOTMYECKHE U HKOJIOTMYECKHE 3HAHUS JJIs aHalu3a
MPHUKJIATHBIX TPOOJIEM X03SICTBEHHOM IeATEIbHOCTH;

M10-criocoOHOCTh K caMOCTOATEILHOMY MTPOBECHUIO HCCIIEI0BaHUM, TIOCTAHOBKE €CTe-
CTBEHHO-HAyYHOTO 3KCIIEPUMEHTA, UCTIOIb30BaHUIO0 MH()OPMAIIMOHHBIX TEXHOJIOTUN IS perie-
HUSl HAYYHBIX U IPO(ecCHOHANbHBIX 33/1a4;

M11-criocoOHOCTB K OIICHKE ITHYECKUX ACTIEKTOB HEKOTOPBIX MCCIIEIOBAaHUH B 001acTH
OMOTEXHOJIOTHH (KIIOHUPOBAHHE, HCKYCCTBEHHOE OILI0I0TBOPEHUE);

NnpeJIMeTHbIX:

II7-chopMUpOBaHHOCTh TPEJCTABICHUM O POJIM U MeCcTe OHOJIOTMM B COBPEMEHHOM
HAYYHOH KapTHHE MHpA; IOHUMaHUE PO OMOJIOTUHN B (POPMHUPOBAHUU KPYro3opa U (pyHKIHO-
HaJIbHOM rPaMOTHOCTH ISl PEIIEHUS MPAKTUYECKUX 3a/1a4;

I18- BiaseHne OCHOBOMOJATAIONUMHU TOHATUSIMH U TIPEICTABICHUSIMH O KUBOW MPUPO-
Jie, €€ YPOBHEBOUM OpraHU3allMy U 3BOJIIOLUY;

I19- yBepeHHOE 110JIb30BaHNE OMOJIOTHYECKON TEPMUHOJIOTHEH M CHMBOJIMKOI;

I110-BnageHne OCHOBHBIMH METOJaMHU HAayYHOTO MO3HAHUS, UCHOIB3YEMBbIMU MpU OHO-
JIOTUYECKUX MCCIEOBAHUSAX KUBBIX OOBEKTOB M 3KOCHCTEM: OMHCAaHUEM, U3MEPEHUEM, TTPOBE-
JIEHUEM HaOII0ACHHIA;

I111- BEIsIBNIEHUE U OIICHKA aHTPOIIOTEHHBIX U3MEHEHUH B IPUPOJIE;

II12-chopmupoBaHHOCTh YMEHHUI OOBSACHATH PE3YIbTAThl OMOJOTHYECKUX JKCIIEPUMEH-
TOB, pEIIAaTh AIEMEHTapHbIE OMOJIOrMUECKUE 3a1aUH;

I113-chopmupoBaHHOCTH COOCTBEHHO!N MO3UIMU MO OTHOLIEHUIO K OMOJIOTMYECKON MH-
dbopmariiu, moaydyaeMoi U3 pa3HbIX HICTOYHUKOB, TJIO0QIBHBIM SKOJIOTUUECKUM TTpodIemMam.

B pesynbpTare uzyueHus TUCHUILTMHBI «XUMUS C 3JIEMEHTaMH OMOJIOTHHY» 00yJarOIIUiCs
JIOJKEH

3HATH:

31-BakHEHIINEe XUMUUECKUE MTOHATHUS: BEIIECTBO, XUMUUYECKUI 3JIEMEHT, aTOM, MOJIEKY-
Ja, OTHOCUTEIHHBIE aTOMHAsI ¥ MOJICKYJISIpHAsI MacChl, MOH, aJNIOTPOITHUS, H30TOIIBI, XUMUYECKast
CBSI3b, AJIEKTPOOTPHUIATENIBHOCTb, BAaJIEHTHOCTh, CTENEHb OKMCJIEHHS, MOJb, MOJSpHas Macca,
MOJISIPHBI 00BEM Tra3000pa3HBIX BEHIECTB, BEIIECTBA MOJICKYJISIPHOTO M HEMOJEKYJISIPHOTO
CTPOEHUS, PACTBOPBI, JIEKTPOJIUT U HEIEKTPOJIUT, IIEKTPOIUTHYECKAS AUCCOLUAIMS, OKUCITHU-
TEJIb U BOCCTAaHOBHTEINb, OKHCICHHE W BOCCTAHOBJICHHE, TEIIOBOH 2(PQEKT peakiyu, CKOpocTh
XUMHUYECKON peakluy, KaTalnu3, XMMUYECKOe paBHOBECHE, YIJIEPOJIHBIA CKeleT, (PyHKIIMOHAIb-
Hasl TPYIINa, H30MEPHUs, TOMOJIOTHS;

32-0CHOBHBIE 3aKOHBI XMMHH: COXPAHEHHUS MacChl BELIECTB, MOCTOSHCTBA COCTAaBa Be-
mects, [lepuonnueckuii 3akon .M. Menneneesa;

33-0CHOBHBIE TEOPUM XUMMU: XUMHUYECKOW CBSI3H, DJIEKTPOJUTHUECKOW TUCCOLMALINY,
CTPOCHUSI OPTaHUYECKUX U HEOPTaHMYECKUX COSAMHEHUI,

34-BakHeHIIMEe BEIECTBA U MaTepHajbl: METaJUIbl M CIUIABBI; CEpHasi, COJIIHAs, a30THas
U YKCYCHasl KHCJIOTBI; OJIaTOpOIHBIC Ta3bl, BOAOPO, KUCIOPO/I, TaJOT€HBI, MEeT0OYHbIE METAJUIbI;
OCHOBHBIE, KHCJIOTHBIE M aM()OTEPHBIE OKCUABI M THAPOKCUIBI, IEJT0UH, YIIIEKUCIIBIN U yrapHbIA
ra3pl, CEpHHUCTBIN Ta3, aMMHaK, BOJIa, TPUPOTHBIN ra3, MeTaH, 3TaH, STUJICH, alleTHIICH, XJIOPH]T
HaTpus, KapOOHAT M TMAPOKAapOOHAT HATpus, KapOoHAT U (ocdaT Kaablys, OEH30J], METAHOJI U
ATaHOJ, CJIIOXKHBIE 3(UPBI, )KUPBI, MbUIa, MOHOCAXapH bl (TIIOK03a), MoJdrcaxapuibl (Kpaxmai u
LEJUTI0NI03a), AaHUJIMH, aMUHOKHUCIIOTHI, OEJIKU, NCKYCCTBEHHBIE U CHUHTETUYECKUE BOJOKHA, Kay-
YYKH, TTACTMACCHI;

35-0cHOBHBIE MOJIOKEHHUS OMOJIOTUYECKUX TEOPUHA M 3aKOHOMEPHOCTEH: KIETOYHOH Teo-
pUH, SBOTIOIIMOHHOTO yueHusl, 3akonbl ['. Menaens, yuenus B.W. Bepuanckoro o 6uocdepe, 3a-
KOHOMEPHOCTEH U3MEHYMBOCTH U HACJIEICTBEHHOCTH;



36-cTpoenue u GyHKIIMOHUPOBAHUE OMOIOTHUECKUX OOBEKTOB: KIETKH, TCHOB U XPOMO-
COM, CTPYKTYPBI BHJ1a, JKOCUCTEM;

37-cymHOCTh OMOJIOTUYECKUX MPOIECCOB: PA3MHOXKEHUS, OIIOJOTBOPEHHSI, OHTOTEHE3a,
JeMCTBUSL MCKYCCTBEHHOI'O M €CTECTBEHHOro o0TOopa, (opMHpOBaHHE NPHCIOCOOIEHHOCTH,
IIPOUCXOXK/IEHNE BUI0B, KPYTOBOPOT BELIECTB U NPEBPALLEHUE YHEPTUU B KIIETKE, OpraHU3Me,
JKOCUCTEME;

38-BKkia BeIJAOMIKXCS (B TOM YHMCIIE OTEUECTBEHHBIX) YUEHBIX B Pa3BUTHE OHOJIOTHYE-
CKOW HayKHu;

39-010IOTHYECKYIO TEPMUHOJIOTHIO U CHUMBOJIUKY.

yMeThb:

¥Y1- Ha3pIBaTh: U3yUCHHBIE BEIECTBA 10 TPUBUAIBHOW MM MEXIYHApOJAHON HOMEHKJIA-
Type;

¥Y2- onpenensaTh: BaJEHTHOCTb M CTENEHb OKUCIEHMSI XUMUYECKUX 3JIEMEHTOB, TUI XU-
MUYECKON CBSI3U B COCAMHEHHUSX, 3aps]l HOHA, XapaKTep Cpelpl B BOJHBIX PaCTBOpaX HEOPIaHU-
YECKMX M OpPraHMYECKHUX COEIMHEHUH, OKUCIMTEIb U BOCCTAHOBMTENb, IIPUHAJJIEKHOCTh Be-
LIECTB K Pa3HBIM KJIaCCaM HEOPraHUYECKUX U OPraHMYECKUX COCIUHEHU;

¥Y3- xapakTepu3oBaTh: 3JEMEHTbl MaJlbIX NEPUOAOB MO UX MosoxeHuto B llepuonnye-
ckoii cucreme J[.M. MenzaeneeBa; o0mue XMMUYeCKHE CBOICTBAa METAJIIOB, HEMETAJJIOB, OCHOB-
HBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKHUX COEIMHEHUH; CTPOEHUE U XMMHUYECKHUE CBOM-
CTBA U3YYEHHBIX HEOPTAaHUYECKUX U OPraHUUYECKUX COCAUHEHUN;

Y4- 00BSICHATH: 3aBUCUMOCTH CBOICTB BEHIECTB OT MX COCTaBa M CTPOCHHSA, HPUPOLY
XMMHUYECKOHN CBSI3U (MOHHOM KOBAJEHTHOW, METANINYECKON U BOJOPOJIHOMN), 3aBUCUMOCTh CKO-
POCTH XUMHUYECKOW PEAKIINUHU U MOJIOKEHHE XMMUIECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

Y'S- BBINOJIHATH XUMUYECKUI IKCIIEPUMEHT: 110 PACIO3HABAHUIO BaXHEHMIINX HEOpraHU-
YECKUX U OPraHUYECKUX COEAMHEHUN;

Y6- 1poBOIUTH: CAMOCTOSTEIbHBIN OMCK XUMUYECKOH MH(OPMAIIUK C UCIIOIb30BAHUEM
Pa3IMYHBIX NCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); UCNONb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHU JUIsl 0OpabOTKU U Mepefauyd XUMuye-
CKOM MH(OpMAINH U €€ MPECTABICHUS B PA3INYHBIX opMax;

¥Y7- cBA3bIBaTh: U3YUEHHBII MaTepuall co CBOeH NpoQecCHOHaNbHON e TeTbHOCTHIO;

¥Y8- pemiate: pacueTHble 33Ja41 110 XUMUYECKUM (POpMysIaM U YpaBHEHHUSM;

Y9- 00BACHATH POsIb OMOJIOTHH B (POPMUPOBAHUHN HAYYHOTO MUPOBO33PEHHUS; BKIIaJ OHO-
JIOTUYECKUX Teopuil B (popMHpOBaHHE COBPEMEHHON €CTECTBEHHOHAY4YHOM KapTUHBI MHUpa;
€AMHCTBO >KMBOW M HEXHUBOW IPHUPOJBI, POJCTBO KHUBBIX OPraHU3MOB; BIMSHUE DKOJIOTMUYECKHUX
(GakTOpoB Ha KHUBBIE OPraHU3MbI, BIMSHHE MYTarecHOB HAa PACTEHMs], KUBOTHBIX M UEJIOBEKa,;
B3aMMOCBSI3M M B3aMMO/ICHCTBHE OPraHU3MOB U OKpYXKaroIlell cpe/ibl; MPUUKHBI U (haKTOPBI IBO-
JIIOLIMH, U3MEHSIEMOCTH BUJIOB; HapyLICHUS B Pa3BUTUM OPraHU3MOB, MyTallUd U UX 3HAYEHHE B
pPa3BUTHU HACJIEICTBEHHBIX 3a00JI€BaHMI; HEOOXOIMMOCTh COXPaHEHUSI MHOT000pa3us BUIOB;

¥Y10- pemarph 351eMeHTapHble OMOJIOTMYECKHE 3ajaul; COCTABIISITh AIIEMEHTAPHbBIE CXEMBbI
CKpEILIMBAHMS U CXEMbl MEepeHoca BEIIECTB M MepeJadyd 3HEpPrud B dKOcHCTeMax (LemH MuTa-
HUS1); OMUCHIBaTh OCOOEHHOCTH BUAOB 110 MOP(OIOrHUECKOMY KPUTEPHUIO; CTPOUTH CXEMBI SHEP-
reTHYecKoro ooOMeHa u GMocuHTe3a Oernka;

V¥Y11- BBISBIATH MPUCTIOCOOJICHUSI OPTAaHU3MOB K Cpejie 0OMTaHUs; T0Ka3bIBaTh: HECOCTO-
ATEJIBHOCTh Pacu3Ma, poJib KHUBBIX OPraHU3MOB B OHoc(epe Ha KOHKPETHBIX MpUMEpax; Haxo-
JIUTH CBS3U M3MEHEHHs B Onocdepe ¢ MoCIeACTBUIMH JEATEILHOCTH YeI0OBEKa B OKPYKaIOIIEH
cpene;

VY12- cpaBHUBaTH OMOJIOTHYECKHE OOBEKTHI: XUMUUECKHI COCTaB TeJ )KUBOW U HEKHUBOM
IIPUPO/IbI, CTPOEHUE PACTUTEIBHOW M KUBOTHOM KIJIETKU, IPUPOIHBIE IKOCUCTEMBI U arpO3KOCH-
CTEMBI CBOEI MECTHOCTH; 3apObILIeH yeloBeKa U IPYruX KUBOTHBIX, IPOLIECCHI (€CTECTBEHHBIN
U MCKYCCTBEHHBIH OTOOp, M0JIOBOE€ M Oecrojioe pa3MHOKEHHE) U JIelaTh BBIBOABI Ha OCHOBE
CPaBHEHHUSI U aHAJIN34;



¥Y13- ananu3upoBaTh U OLIEHUBATh PA3JIMYHbIE TUIOTE3Bl O CYIIHOCTH, IPOUCXOXKIAECHUU
’KU3HU U YEJI0BEKa; MOCIEICTBUS COOCTBEHHOU JESTEIbHOCTH B OKpYXalollel cpene;

Y14- naxoauTh WHGOPMAIUIO O OMOJOTHYECKHX OOBEKTaX B Pa3IMYHBIX MCTOYHHUKAX
(yueOHUKAX, CIPaBOYHHUKAX, HAYYHO-TIOMYJIAPHBIX HU3/IaHUSAX, KOMIBIOTEPHBIX 0a3zax, pecypcax
ceTu VIHTEepHET) U KPUTUUYECKHU €€ OLIEHUBATh,

¥Y15- ucnonp3oBaTh NpUOOPETEHHBIE 3HAHUS U YMEHUS B PAKTUYECKOMN AEATEIbHOCTH U
IMOBCEAHEBHOM XKU3HU;

¥Y16- 1y 00bSICHEHUS XUMHUYECKHX SBJICHUH, MPOUCXOASIINX B HPUpOJE, OBITY U Ha
IIPOU3BO/ICTBE;

¥Y17- onpenenennst BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMUHbIX
YCIIOBUSX U OLIEHKH MX IOCJIEICTBUM;

Y 18- 3K070rMYeCcKy rpaMOTHOIO MMOBEACHUS B OKPY’KAIOIIEH CpeIe;

¥Y19- ouieHKH BAMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH cpebl Ha OpraHu3M de-
JIOBEKA U IPYTHe KUBbIE OPraHU3MBI;

¥Y20- Ge3omacHOro oOpaieHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBaMHU M JabopaTop-
HBIM 000PYIOBaHUEM;

¥Y21- npuroToBiIeHMs paCTBOPOB 3a/1aHHOI KOHILIEHTPALUU B OBITY U HA IPOU3BOJICTBE;

¥Y22- KpUTHUYECKON OLIEHKH JOCTOBEPHOCTH XHMMHUYECKOW WMH(OpMALNU, MOCTyHAroIIeH
U3 pa3HbIX UICTOYHUKOB;

¥23- nns cobmoaeHus Mep npoUIaKTUKUA OTPaBJICHUN, BUPYCHBIX U JIPYTHX 3a00jeBa-
HUH, CTPECCOB, BPEIHBIX MPUBbIUEK (KypeHUs, aJIKOrOJIM3Ma, HAPKOMAaHUM); IPAaBUJI MIOBEJICHUS
B IIPUPOJIHOI cpefie;

¥Y24- okazaHus NEpBO MOMOIIM MPU TPABMATHYECKHX, MPOCTYIHBIX M JPYTHUX 3a0oie-
BaHUSX, OTPABICHUSIX MMUIIEBBIMU MPOIYKTAMH;

¥Y25- O1leHKH 3TUYECKUX aCIEKTOB HEKOTOPBIX UCCIIEIOBAHUN B 001aCTH OMOTEXHOJIOTUH
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHHUE).

1.4. PekomeHnayemoe KOJIM4eCTBO YaCOB HA OCBOeHHE YUeOHOM JMCIUIIIHHbI

MaKCHMAaJIbHas y4eOHasi HATPY3Ka 00y4aI0IIerocs 333 | uvaca

BKJIIOYAs:
oOsi3aTenpHas ayqUTOpHas yueOHas Harpyska 251 | ygaca
caMoCToOsiTeNIbHas paboTa 72 | yaca
KOHCYJIbTaIHH 10 | gaca
BCEI'O 333 | 4aca

2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEBHOM JJUCIHUIIJIUHBI

2.1. O0beM y4eOHO# JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThI

Bup yueOoHoii paboThl O0bem yacoB

MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 333
O0s3aTes1bHAs Ay IMTOPHAsA yueOHas Harpy3Ka (Bcero) 251
B TOM YHCIIE!

JIEKIIUHA 139

MPAKTUYECKHE PAOOTHI 112
CamocrosiTesibHasi paboTa o0yuyaromerocs (Bcero) 72
Kouncyabranuun 10
HroroBasi arrectamnus 6 hopme sx3ameHa




2.2. TemaTn4eckuii IJIaH U CO/lep:KaHMe Y4eOHOH AUCHMININHBI «XHUMHS € dJIeMeHTaMHU OMOJIOTHI»

Coaepxanue ydyeOHOro MaTepuasa, 1adopaTtopHbie padoTsl M IpakTH4eckue 3a- | O0bem | YpoBeHb
HaumeHnoBaHue pa3aeioB U TeM
HATHS, CAMOCTOATEIbHAA padoTa 00y4aloImMXCcs 4acoB | OCBOCHMHA
1 2 3 4
Pa3ned 1. O01as 1 Heopranuyeckasi XuMHsl 120
Jlexkuuu 50
Tema 1.1. OcHoBHbIE MOHATHUSA U 3akOHBI | Jlekums 1. IIpenmer u 3amaun XxumMuu. 3Ha4yeHHE XUMUHM B KU3HU denoBeka. OCHOB- 4 1
XUMHH Hble NOHATHS XUMUHU. OCHOBHBIE 3aKOHBI XUMUHU. CTEXUOMETPUS. 3aKOH COXPaHEHUS
Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB MOJEKYJSIPHOW CTPYKTYPBHI.
3akoH ABOTaJpo U CIEACTBUS UX HETO.
Tema 1.2. Ctpoenue atoma Jlexuus 2. Ctpoenue aroma. Sapo (IpOTOHBI U HEUTPOHBI) U BJIEKTPOHHAsE 000JI0UKa. 2 1
N3otonsl.
Jlexus 3. CTpoeHue IIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MAJIBIX TIEPHUOJIOB. 2 1
OcCoOEeHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB OOJIBIINX HEpHU-
0/10B (mepexoaHbIX 3eMeHTOB). [loHsTe 00 opOuTansx. S-, p- u d-opoutanu. Diek-
TPOHHBIE KOH(UTYpAIIMIK aTOMOB XUMHYECKUX JIEMEHTOB..
Tema 1.3. Ilepuoauueckuii 3akoH u nepu- | Jlekuus 4. [lepuoanueckas Tabauna XMMHUYECKHUX 3JIEMEHTOB — rpaduyeckoe oTodpa- 2 1
OJIMYECKasi cCUCTEMa XMMUUYECKHX AJIEMEH- | JKEHUEe NepUoIMIecKoro 3akoHa. CTpykTypa NepuoIu4ecKoil Tabnuibl: nepuoasl (Ma-
toB JI.11. Menneneena nele U Oosblue), rpynnsl (ry1aBHasg v nodoyHas). CoBpeMeHHas (GOpMyIHpPOBKa Iie-
PHOJINYECKOTO 3aKOHA. 3HAYEHUE NEPUOINYECKOr0 3aKOHA U JUIs Pa3BUTHUS HAYKH.
Tema 1.4. XuMHYECKHE CBI3HU Jlexuwms 5. Xumudeckue cBsi3u (MOHHAsI, KOBAJECHTHAs, METaJUIMUeCcKasi, BOJOPOIHAS). 2 1
KommiekcoobpazoBanue
Tema 1.5 PacTBOpBI 1 qUCTIEpCHBIE CH- Jlexuus 6. PactBopbl. Bunsl pactBopoB. ['unparnas teopus pactsopon .M. Menzaenee- 2 1
CTEMBI Ba. CriocoObl BhIpaKE€HUS! KOHIIEHTPAI[MH PACTBOPOB..
Jlexuus 7. Qucnepcublie cucteMsl. Knaccudukanus 1 XxapakTepuCTHKA OCHOBHBIX THIIOB 2 1
JIMCIIEPCHBIX CUCTEM
Tema 1.6. Dnexrponuruyeckas qucconu- | Jlekuus 8. DAEKTPOIUTHI U HEANEKTPOIUTHL. MeXaHU3MBI 3JIEKTPOIUTHYECKON JTUCCOA 2 1
arus LUAIUH JUTSl BEIIECTB C Pa3IMYHBIMU TUIIAMU XUMUYECKOW CBS3H. [ MapaTHpoBaHHbIE U
HEerupaTupoBaHHble HOHBI. CTENEHb AMEKTPONIUTHYECKON nucconranuy. CUIBHBIE U
cl1a0ble AIIEKTPOJINTHI.
Jlexuus 9. OcHOBHBIE MOJIOKEHHSI TEOPUHU NIEKTPOJUTHUECKON nucconuannu. Kucimo- 2 1

Thl, OCHOBaHH U COJIM KaK 3JICKTPOJIUTEI.




Tewma 1.7. Xumuyeckue peakiu

Jlekuus 10. Xumuueckue peakuuu. Kimaccupukanus XMMUUECKUX peakuuid. Peakimy
COEAMHEHUS, Pa3IokKeHUs, 3aMelleHus, oomeHa. Karanurtudeckue peakuun. O6paTu-
MbIe U HeoOpaTuMble peakuuu. [ OMOTreHHBIE U TeTEPOTreHHbIE peaKIuh. JK30TepPMUYe
CKHUE U SHJI0TepMHUYECKHE peakuuu. TepMOXUMUYeCKHue YpaBHEHUSI.

Jlexuus 11. CkopocTh XUMHUYECKUX peakluil. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX pe-
akuuil ot pa3nuyHbIxX pakTopoB. KuneTnueckue ypaBHeHHs peakuui

Jlexums 12. OGpaTumbie 1 HEOOpaTUMBIC PEAKIIMU. XUMHUUECKOE PAaBHOBECHE M CIIO-
COOBI €ro CMEIIEHHS.

Tema 1.8. Peakuuu noHHOro 0oOMeHa

Jlexums 13. Peakiun noHHOTO 0OMEHa. Y CIIOBUS MPOTEKAHMS PEAKIU MOHHOTO 00-
MeEHa

Tema 1.9. OxkucIUTENBHO- BOCCTAHOBU-
TEJIbHBIC PEAKIINH. DIIEKTPOIU3 U THIIPO-
3

Jlekuus 14. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE pe€aKuuu. OxuciuTellb 1 BOCCTAHOB-
nenue. BoccTtaHOBUTEIbh M OKHUCICHHE. MeTox SJICKTPOHHOI'O Oananca JJIs1 COCTaBJIIC-
HHA ypaBHeHI/Iﬁ OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ. 9J'IeKTp0J'IPI3Z IIOHATHC,
OJICKTPOJIM3 B pacCIijiaBax v pacTBOpax 3JICKTPOJIMTOB.

Jlekuus 15. FI/IIIPOJ'II/BZ OMPCACIICHUC, TUIIbBI TUAPOJIN3a, YCIOBHUA IMPOTCKAHUA THAPO-
JIr3a. q)aKTOpI)I, BJIMAKOIIMC HA CTCIICHb THAPOJIN3a.

Tema 1.10. Knaccuduxanus Heopranu-
YeCKNX COeINMHEHNH

Jlexmus 16. OKCI/II[BIZ OIIPECACIICHUC, KJ'IaCCI/I(l)I/IKaI_[I/IH, CBOI>'ICTB3., CITOCOOBI TIOJIYUCHUA.

Jlekuus 17. Kucnotsl: onpezeneHue, KiaccupUKaius, CBOMCTBA, CIIOCOObI MOIyde-
HUSI.

Jlexmus 18. OcHoBaHusA: OIIPCACIICHUC, KJIaCCI/I(l)I/IKaL[I/IH, CBOﬁCTBa, CITOCOOBI noJjryue-
HUs.

Jlexrus 19. Comnu: onpeencHue, KiiacCUGUKAINS, CBOMCTBA, CIIOCOOBI TIOJTyUYSHUSI.

Tema 1.11 Xumus 3JIEMEHTOB

Jlexiust 20. Metamibl. OCOOGHHOCTH CTPOCHUS aTOMOB U KpuUCTaioB. Dusnyeckue
cBoiicTBa MeTayioB. Kiaccudukanus MEeTaJIoB 10 pa3IuYHBIM MMPU3HAKAM. DJIEKTPO-
XUMHYECKUI Psii HampspkeHuM metamuioB. OOme crnocoObl MOMyYeHUsS METauIoB.
[Tonstue o metayurypruu. CritaBbl YepHBIX M IIBETHBIX METAJUIOB.

Jlekums 21. Xumusa snementoB |A u IIA rpynn. Hlenounsle u 1menoyHo3eMeNbHbIE
METaJlJIbl, UX 00Ilas XapakTepucTUKa Ha ocHOBaHUU moiyiokeHus B [ICXD, dusnue-
CKHE U XMMUYecKHe cBoHCTBa. [Tpupo/iHbIe coeTMHEHMsI HATPUsl, KAJIUs U KaJIbIIMs.

Jleknua 22. Tsoxenple Metaiuipl. OU3ndyeckne W XUMUYECKHE cBOMCTBA. buomornye-
CKasi POJIb TSDKEJBIX METAJIIOB

Jlexums 23. Hemetamibl. OcoOeHHOCTH CTpOCHUsI aTOMOB. OKHCIUTEIbHBIE U BOCCTa-
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HOBHUTEIBbHBIC CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT UX IIOJIOKCHHUSA B pany SJICK-
TpooTpuuaTenbHOoCTH. OU3nueckre u XxumMuueckue cBorcTBa 3memMeHToB VIIA rpyrm-
nbl. JIBolicTBeHHOE nosoxeHnue Bojgopoaa B [ICXD..

Jlexums 24. Xumus snemernToB VIA u VA rpynm. O0mas XapakTepUCTHKaA XalbKore- 2 1
HOB Ha ocHOBaHUU UX nojoxenus B [ICXD u crpoenus aromoB. Amutotponus. O0mas

XapakTEepUCTUKA a30Ta U ¢ocdopa Ha ocHOBaHUHU uX nojiokeHus B [ICXD. Ctpoenue

MOJIEKYJIbI a30Ta U AJUIOTPONHBIX MoauduKanuii Gpocdopa, ux Gusnyeckre u XuMuie-

CKHE CBOMCTBA.

Jlexums 25. Xumus snemerToB |V rpynmner. O01mas XxapakTeprucTuKa 3JIEMEHTOB TPYII- 2 1
bl Ha OCHOBaHUU uX nojoxeHus B [ICXD u cTtpoeHust aToMoB. AJIJIOTPONIHBIE MOJIH-

(duKanmu yriepoja, uX CBOMCTBa, 3HAYCHUE U IPUMEHEHHUE. .

IIpakTHyeckue padoThl 40
IIpakTuueckas pabota 1. Pemienue 3aa4y mo HaxXoXAEHUIO (HOPMYT HEOPraHUYECKUX 2 2
BEIIECTB.

IIpakTuyeckas padora 2. PemeHue 3ajay 1Mo HaXOXKJICHHUIO KOJIMYECTBA BELIECTB I10 2 2
YpaBHEHHSIM XUMHUYECKHUX PEaKITHil.

ITpakTtuyeckas pabota 3. Pemenue 3aj1a4 no 3akoHy ABOTajipo. 2 2
[IpakTuueckas padora 4. OnpeneneHue 3JIEMEHTOB MO 3JIEKTPOHHBIM KOH(UTYpallu- 2 2
saM. CocTaBiieHUE JEKTPOHHBIX KOH(PUTYpalluil 3JIeMEHTOB.

[Ipaktrueckas pabora 5. Pemenue 3a1a4 Ha HAXOXIACHUE MAaCCOBOM JIOJIM U MOJIIPHOM| 2 2

KOHIIEHTPALMU paCTBOPOB.

ITpakTuyeckas pabota 6. IIpuroroieHue pacTBOPOB 33JaHHON KOHIIEHTPAIIUH 2 2

[IpakTuueckass padora 7. IlpuroroBieHue cycneH3uu Kpaxmaia B Boje. [lomydeHue 2 2

SMYJIbCUU PACTUTEIBHOTO Maca.

[Ipaktrueckas padorta 8. [lomydeHne KOMIIOMIHOTO pacTBopa sudHOro Oenka. [IpoBe- 2 2

JIEHHEe KOaryJsiui KOJUIOMJIHOTO pacTBOpa SMYHOro Oenka. OnpenesneHue cTaOuiIbHOA

CTH dMYyJIbcUH (Ha MpuMepe MaiioHesa).

ITpakTuyeckas pabora 9. Pemienue 3ajay no AUCCOUMAIMM KUCIOT, OCHOBAaHHUM U coJieit 2 2
[Mpaktryeckas padora 10. Pemenue 3ama4d Mo onpeneseHHI0 CKOPOCTH XUMUYECKHX 2 2
peaKkuuid.

[Ipaktuyeckas padora 11. Pemenue 3amad mo croco0am CMEMIEHHS XUMHUYECKOTO 2 2
paBHOBECHS
[TpakTuyeckas padota 12. Perenue 3a1a4 mo peakiysiM HOHHOTo oOMeHa 2 2
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[Ipaktuyeckas padota 13. CocraBnenue ypaBueHuii OBP meronom snekTpoHHOro 6a- 2 2
JIaHca.
[IpakTuyeckas padora 14. OkuciauTenbHbIE CBOWCTBA NIEpMaHraHaTa Kajus B pa3ind- 2 2
HBIX CpeJax.
[IpakTrueckas padota 15. [IpoBeaeHue ruaponm3a coyiei mo KaTHOHY, aHUOHY, T10 Ka- 2 2
THOHY U aHHOHY.
[IpakTrueckas padota 16. McnpiTaHue pacTBOPOB KHCIOT M OCHOBAaHWUW MHIMKATOpPa- 2 2
MH.
IIpaktuueckas pabora 17. Onpenenenue pH pactBopoB ¢ nomoibio pPH-meTpa 2 2
ITpakTuyeckas pabdora 18. MUnenTndukaius HEOPraHn4eCKUX BEIIECTB. 2 2
[IpakTuueckas padota 19. M3yuyeHne cBOMCTB aNIOTPOMHBIX MOAUDUKAIIMIA KUCIOPO- 2 2
Jla U yriaepoja.
[TpakTuueckas padora 20. OnpenereHrne BUIOB METAUIOB 110 UX (PU3UKO-XUMHUECKUM 2 2
CBOWCTBAaM.
CamocrosiTejibHasi padoTa 30
[ToAroToBUTH JOKIJIAABI C MPE3ECHTAIMAMH O MPEATOKEHHBIM TeMaM (10 MHAUBHILY- 8
AITHLHOMY 3aJIaHUIO)
IIpuBecTr npuMepsl COEAMHEHUN C MOHHOM CBA3BI0, KOBAJIECHTHOU IOJIAPHON U C KO- 2
BAJICHTHON HENOJISIPHOM CBSI3bIO
Penienue pacueTHbIX 3aJa4 10 YPaBHEHUIO XUMUYECKOM peakiuii 4
Perrenne pacueTHBIX 337a4 MO pacyeTaM KOHIIEHTPAIIMHA PACTBOPOB 4
CocTaBuTh 37EKTPOHHO-Tpaduueckue HopMyJsIbl XUMUUYECKUX JIEMEHTOB 110 WHAUBU- 4
TyaJIbHOMY 3a/IaHUIO0
CocraBuTh TAOIUITY C YKa3aHUEM OCHOBHBIX OKHCIUTENICH U BOCCTAHOBUTEIICH 2
CocraBnenue cxembl «l'eHeTHdeckas B3aUMOCBS3b OCHOBHBIX KJIACCOB HEOpraHHUYe- 2
CKHMX COCIMHEHUI
Hanwucate scce Ha Temy «HeoO6XxoauMoCTh 3HaHUM XUMUU JUIs 1€ATEIbHOCTH TOBAPO- 4
Bea-DKCIIepTay
Pa3nea 2. Oprannveckass XMMHA 98
Jleknuu 38
Tema 2.1. OCHOBHBIE TIOHATHS OpPraHU- Jlexuus 26. IlpupoaHble, HICKYCCTBEHHbBIE M CHHTETHUECKUE OPraHUYEeCKHUE BEIeCTBA. 2 1
YeCKOI XUMHUH U Teopus CTpoeHus opra- | CpaBHEHHE OPraHMYECKUX BEHIECTB C HEOPTaHUYECKUMHU.
HUYECKUX COCAUHEHUN Jlexumst 27. Teopus cTpoeHust opraHmdeckux coeauHeHuii A.M. byrtiepo- 2 2
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Ba. OCHOBHBIE TOJIOXKEHUS TEOPUU XUMHUYECKOro CcTpoeHus. M3omepus U U30MepHI.
XumMuyeckue GopMyJIIbl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUH.

Jlexums 28. Knaccudukanus peakiuii B OpraHn4yeckoil xumuu. Peakiuu npucoeu- 2
HeHMsl (TUAPUPOBAHMS, TAJIOTEHUPOBAHUSA, TUAPOraIOTeHUPOBAHUs, ruparanun). Pe-
aKUM{ OTUICIUICHUs (JeruIpUpOBaHUs, IETUIPOTraJOreHUPOBAHUS, AETHApATALUN).
Peakuuu 3amemenus. Peaknuum nzomepusanuu.
Jlexuus 29. Knaccudukanys BeecTB 0 CTPOSHUIO YITIEPOJHOIO CKEJIeTa U HAJTMUUIO 2
(GyHKIMOHATBHBIX Tpymil. ['omonoru u romosorus. Buisl HOMEHKIATYpbl OpraHuye-
ckux coenuHenuii. Homenkiarypa [UPAC
Tema 2.2. IIpenenbHble YIriieBOAOPOIbI Jlexuus 30. AkaHbl: TOMOJIOTMUECKUN psiJl, U30MEPUS U HOMEHKJIaTypa ajikaHoB. Du- 1
3MYECKHE U XUMUYECKUE CBOMCTBA anKkaHOB. [loydeHne u npUMeHEeHNE aJIKaHOB
Tema 2.3. DTuneHOBbIE U JUEHOBBIE YT- Jlexuus 31. I'omonornyeckuil psa ankeHOB. XUMHYECKHE CBOMCTBA, MOJyYEeHHE U 1
JIEBOIOPOABI IIPUMEHECHUE AJIKEHOB.
Jlexuus 32. AnkagueHbl. XMMHUYECKHE CBOMCTBA, IOJyYEHUE U IPUMEHEHUE aJIKa/ine- 1
HOB.
Tema 2.4. AuernunenoBsie u apomaruye- | Jlekuusa 33. ['omonorndyeckuil psig alkMHOB. XMMUYECKHE CBOMCTBA, NPUMEHEHUE U 1
CKHUE YIJIEBOAOPOIBI MIOJIyYE€HUE AJIKUHOB.
Jlekumst 34. ['OMONOTHYECKUI psII apOMaTHYECKUX YTIIEBOJOPONOB. XUMHUECKUE 1
CBOMCTBA, NOJyYEHUE U IPUMEHEHUE APEHOB.
Tema 2.5. ['uapoKCHIIbHBIE COSTMHEHUS Jlexuus 35. CtpoeHue u kiaaccupUKaus COupToB. XUMHYECKHE CBOWCTBA CIIUPTOB U 1
crnoco0bl UX nojy4eHus. IlpumeHeHne cnupToB
Jlexuus 36. MHoroatomHble ciupThl. DeHOI 1
Tema 2.6. AnbJierusibl U KETOHBI Jlexuus 37. I'omosioruueckue psijibl albJerUI0B U KETOHOB. XUMHUYECKUE CBOWCTBA 1
QJIBJIETHJIOB M KETOHOB. [I[ppuMeHeHe U oJlydeHHE aJIbJIETHI0B U KETOHOB.
Tewma 2.7. KapOoHOBBIE KUCTOTHI U Jlexuus 38. ['omonornueckuit psiji NpeesibHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. 1
CIIO’KHBIE 3(PUpBHI XUMHUYECKUE CBOMCTBA KapOOHOBBIX KUCIOT. CriocoObl mosydyeHus KapOOHOBBIX KHC-
10T. OTeNbHBIE TPEICTAaBUTENH U UX 3HAUCHUE.
Jlexuus 39. Cnoxxknble 3¢upsl. XKupbl. Mbuia. 1
Tema 2.8. YrneBozsl Jlexuus 40. Knaccudukanus yrneBoaoB. @u3nyeckue 1 XMMHUYECKHE CBOWCTBA MOHO- 1
caxapuoB, IHCaXapuJoB, OJNCAXAPUIOB.
Tema 2.9. AMuHOKHCHOTHI, Oenku, HYK- | Jlekmust 41. Kiaccudukanus u u3oMepuss aMHHOB. XUMHUYECKAE CBOWCTBA aMHHOB. 1
JIEMHOBBIE KUCJIOTHI. [losrydeHne u npuMeHeHne aMUHOB. AMMHOKHCIIOTHI. benku.
Jlexuus 42. HykiienHoBbIe KMCIOTHI Kak npupoanbie ouononaumepsl. JIHK. PHK, Tu- 1
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bl ¥ OMOJIOTUYECKAsl POJTb.

Tema 2.10. ITmacTmacchl Jlexums 43.ITnactmaccsl. Onpenenenue. Kiaccudukanus. ®u3nveckne 1 XUMHUIECKUE 2 1
cBoiicTBa. [lomyuenne u npumenenne. OCHOBHBIE BUIBI TJIACTMACC.

Tema 2.11. buonornyecku aktuBHbIC cO- | Jlekuus 44. @epMeHTH Kak OMOJOTHUECKUE KaTaln3aTopbl. Butamunel, kiaccupuka- 2 1

€IMHEHUS s u Ouosnornyeckoe 3HaueHue. ' opMOHbI Kak OMOJIOTHYECKU aKTUBHBIE BEIIECTBA.

IIpakTHyeckue padoThl 40
[Ipaktrueckoe pabora 21. Pemenue 3axau Ha HaxoXkaAeHUE (POPMYIIBI OPTaHHYECKOTO 2 2
BEIIECTBA
[IpakTuueckas pabora 22. OnpeneneHue KOINYECTB OPraHUIECKUX BEUIECTB 110 ypaB- 2 2
HEHHSIM XMMHYECKUX PEeaKIni
[IpakTuueckas pabora 23. OnpeneneHue yriepoaa, BOJOPO/Ia U XJIopa B OPraHUYECKUX 2 2
COCMHEHUSIX.

[IpakTuueckas padbora 24. CoctapneHnue GopmMys allkaHOB MO UX Ha3BAHUSM IO HO- 2 2
menkiatype MIOITAK. CocraBieHne BO3MOXKHBIX (DOPMYIT H30MEPOB AJTKAHOB.

[Ipaktuyeckas padora 25. CocraBienue GopMysl aJKEeHOB IO MX Ha3BaHUSAM IO HO- 2 2
menknatype MIOITAK. CocraBnenne BO3MOKHBIX (YOPMYIT H30MEPOB aJIKEHOB.

[IpakTrueckas pabora 26. IlonydyeHue sTuiEHA NETHUApPATANMEH STHUIOBOTO CIHUpPTA. 2 2
B3aumoneiicTBue 3TuIeHa ¢ OpOMHOM BOJIOM, pacTBOPOM nepMmaHranarta kainus. Cpas-

HEHHE TUTAMEHH JTHJIEHA C TUITaMEHEM MPEeeNIbHBIX YTIeBOAOPOAOB (MeTaHa, MpoIaH-

OyTaHOBOM cMecH).

[Ipaktnyeckas padota 27. CocraBieHrne GOpPMyIT aIKHHOB 10 X Ha3BaHHUSM IO HO- 2 2

menknarype MIOITAK. CocraBieHne BO3MOXKHBIX (hOPMYJT U30MEPOB aJIKWHOB.

[IpakTuueckast pabora 28. CocraBienue GopMys COUPTOB MO MX HAa3BAaHUSAM IO HO- 2 1

MeHknatype MIOITAK M3yuenne pacTBOpUMOCTH CIUPTOB
[IpakTuueckas padota 29 . U3ydyeHre BOCCTAHOBUTEIbHBIX CBOWCTB ajlbJIETHIOB: pe- 2 2
aKIUs «cepeOpsIHOro 3epKaliay, BoccTaHoBIeHue ruapokcuia meau (11).

BsaumoneiictBue Gopmanbieruia ¢ rujpocyiabGUTOM HATPHSL.

IIpakTuyeckas padora 30. KauecTBeHHBIE peakIMKi HAa KUCIOPOICOEpIKAIIIE OPraHu- 2 2
YeCKHe BEIIEeCTBA

IIpakTuyeckas padora 31. PacTBOpuMOCTh KHPOB B BOJIE M OPraHMYECKUX PACTBOPH- 2 2
TeNsIX. PacCTBOPUMOCTh YKCYCHOW KHCIIOTHI B BOJIe. BBIBeneHUE KUPHOTO IATHA MPH

MIOMOIIY CJIO’KHOTO AHpa.

ITpakTuyeckas padora 32.CBoiicTBa YKCYCHOM KHCIIOTHI. 2 2
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[Ipaktuyeckas pabdora 33.PacTBOPHUMOCTb Pa3TUYHBIX KapOOHOBBIX KHCIIOT B BOJE. 2 2
B3anmMozeincTBre yKCyCHOM KHUCIOTHI C METAJNIAMH.
[Ipaktuyeckas padota 34.CpaBHEHHE CTENICHN HEHACHIIIEHHOCTH TBEPAOTO H JKUIKOTO 2 2
xupoB. OMmbuieHue xupa. [lonydyeHue mMblia U U3ydeHUE ero CBOMCTB: MeHO0Opa3oBa-
HUsI, peaKInii HOHHOTO 00MEeHa, TUAPOIIN3a, BIICIICHUS] CBOOOIHBIX KUPHBIX KHCIIOT.
[TpakTuueckas padora 35. OOHapyKeHHUE JIAKTO3bI B MOJIOKe. [[eficTBue foa Ha Kpax- 2 2
MaJl.
[TpakTuueckas pabora 36. PactBopeHne OEIKOB B BOJIC U UX KOATYJISITHS. 2 2
[IpakTuueckas padora 37. Perenue sKkcriepuMEHTAIBHBIX 331a4 HA UICHTU(DUKAIIUIO 2 2
OPraHNYeCKUX COCTMHEHUMU.
[IpakTuueckas pabora 38. Pacno3naBaHue miacTMacc ¥ BOJOKOH. 2 2
[Ipaktrueckas padota 39. JleiicTBue amuiasbl CIIOHBI Ha KpaxMmad. JlelicTBue kaTana- 2 2
3bl Ha MEPEKUCh BOAOPOJIA.
[TpakTuueckas padora 40. OOHapy)eHHEe BUTAMUHA A B TI0/IcOTHEYHOM Maciie. OOHa- 2 2
pyxenue sutamuna C B s0109yHOM coke. Onpenenenue BuTamuaa D B peiObeM kupe
WJTH KyPUHOM KEJITKE.
CamocroniTejbHasi padoTa 20
[ToAroTOBUTH NOKIAABI C TPE3CHTALUSIMH MO TPEUIOKEHHBIM TeMaM (110 MHAUBHLY- 8
ATHLHOMY 3aJIaHUIO)
CocTaBuTh TaONHIly ¢ YKa3aHHEeM (DYHKIIMOHAIBHBIX TPYIIN B OPTaHUYECKUX COeTUHe- 2
HUSX W UX Ha3BaHUEM
CocTaBuTh TaONHIlYy C YKa3aHHEM BUJA M KOJTUYECTBA OPTAaHHMUECKUX BEIIECTB, COAEP- 4
JKAIUXCS B OCHOBHBIX IMHIIEBBIX MTPOIYKTAX
CocTaBuTh Ta0IMILY C YKa3aHHEM BHJIA TUIACTMACC M UX OTIHYUTEIHHBIMU OCOOCHHO- 4
CTSMU
Hanucats 5cce Ha TeMy «3Hau€HUE MIIACTMACC B JKU3HH YEIIOBEKa» 2
Paznen 3. Anaguruyeckasi Xumms
Jlexkuun 10
Tewma 3.1. KauecTBeHHbIN aHATHN3 Jlexuums 45. KauecTBeHHbIN XUMUYECKUI aHann3. KauecTBeHHbIN aHAIU3 KATUOHOB U 2 1
AQHUOHOB.
Tema 3.2. KonnyecTBeHHBIN XUMUYE- Jlexiuss 46. I'paBumerpuueckuii meroa. OCHOBHBIE TOHSTHUS TPaBUMETPHUYECKOTO 2 1
CKMI aHAJN3. aHaJm3a.MeTo T OCKICHHSI, METOJT OTTOHKH, METOJT BBIJICTICHHUS.
Jlexuus 47. TuTpuMeTpUUECKUH XMMUUECKUNA aHaIU3. OCHOBHBIE TOHATHSI U KJIACCH- 2 1
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(uKaIys METOJ0B TUTPUMETPHUUECKOTO aHAIIN3A.

Tema 3.3. UHCTpyMEHTaJIbHBIE METOBI
aHaJIn3a

Jlexknusa 48. Ontuueckue MeToabl adain3a. OCHOBHBIE 3aKOHEBI CBETOIIOTJIONIEHUS.

Jlexums 49. XpomaTorpadudeckue MeToIbl aHAJIN3A.

IIpakTuyeckue padborTol

[IpakTuueckas padora 41. [IpoBeeHre KaUECTBEHHBIX XUMUYECKUX PEAKIUI HA KaTH-
OHBI U aHHOHBI.

[IpakTuueckas padota 42. OnpeneneHrne KUCIOTHOCTH MOJIOKA TUTPUMETPUUECKUM
METOJIOM.

[IpakTrueckas padota 43. OnpeneneHre KOJIUYECTBA XJIOPUIa HATPHUS B TTUIIEBBIX
MPOIYKTAX.

[IpakTuueckas padbora 44. OnpezneneHue KauecTBa MUIIEBBIX MPOAYKTOB JIIOMUHEC-
LIEHTHBIM METOIOM.

IIpakTuueckas pabora 45. OnpeneneHue BIaXHOCTU MUIIEBBIX MPAYKTOB

CamocrosiTesibHas padoTa

CocTaBuTh Ta6J'II/II_Iy C YKa3aHUEM Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha KaTHUOHBI 1 aHUOHBI.

Ucnone3ys 'OCT Ha npo0BOILCTBEHHBIE M HETIPOIOBOJIBLCTBEHHBIE TOBAPhI, yKa3aTh
METO/Ibl KaUE€CTBEHHOI'0 M KOJIMYECTBEHHOIO METO/I0B aHAJIN3a IT0Ka3aTelei KauecTBa
U UX CyTh

AN IDN

Pa3pen 4. OcHOBEBI 0MOJI0OTHU

Jlekuuu

41

Tewma 4.1.Ipeamer u MmeToabl OMOIOTUU

Jlexuus 50. O0beKT U3yyeHHus: OMOJIOTUN — >KKBas Mpupoja. [Ipu3HaKu KUBBIX opra-
HU3MOB. MHOroo0Opa3ue >KUBBIX OPraHM3MOB. YpOBHEBas OpraHu3alus >KMBOW MpH-
poasl M 3BoMOLUA. MeTosabl Mo3HaHMUs KHUBOM NMpHpobl. OOIIMe 3aKOHOMEPHOCTH
6uonorun. Ponp Ouonornn B (QOpPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYUHOI
KapTHUHBI MUpa U B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Tema 4.2. YueHue o KIETKE

Jlexuus 51. Knetka — oCHOBHasi CTpYKTYpHO-(YHKIIMOHAJIbHAS €AMHUIIA BCEX JKUBBIX
opranusmoB. [lnddepennnponka kinetok. Kierounas reopust cTpoeHus OpraHu3MoB.

.HCKI_II/I}I 52. Xumudeckas opranu3anus KIJICTKH. OpraHquCKHC U HCOPTaHHUYCCKUC
BCIICCTBA KJICTKU M KMBBIX OPraHU3MOB. BGHKI/I, YIJI€BOABI, JTUIIUABI, HYKJIICHMHOBBIC
KHCJIOTBI U UX POJIb B KJICTKC.

Jlexuus 53. Ctpoenue u QyHkuuu Kietku. [Ipokapuornueckue U 3yKapuoTUYECKHE
kieTkd. LuTornasma u kinetoynas MemOpana. OpraHouabl KiIeTkd. Bupycsl kak He-
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KJIeTo4Hass ¢opMma XU3HU M WX 3HaYeHHe. boprba ¢ BHpPYCHBIMH 3a00JIEBaHUSIMHU

(CIIW v zip.)

Jlexiust 54. OOMeH BelIeCTB M MPEBpAICHUE dHEPTUU B KJIETKE: TUIACTUYECKUU U
SHEPreTHYECKUil 0OMEH.

Jlexums 55. Ctpoenne u Gpynkiun xpomocoM. JJHK — HOocuTens HacmeacTBEeHHON WH-
dopmarmu. Perummkanus IHK. Ten. ['enernueckuii kox. bruocunTes 6enka.

Jlekuust 56. Knetku u ux pasHooOpazue B MHOTOKJIETOYHOM opranuime. Knerounas
TEOPHsI CTPOEHUSI OpraHn3MoB. ) KM3HEHHBIN HUKII KJIIETKU. MUTO3.

Tema 4.3. PazMHOXKEHUE U UHIUBU]TY-
aJIbHOE Pa3BUTHE OPTAaHU3MOB

Jlexuus 57. Opranusm — enuHoe 1enoe. MHoroo6pasue opranu3mMoB. PazMHOkeHHE —
Ba)KHEHUIIIEe CBOIMCTBO XHUBBIX opranu3mMoB. [TonoBoe u 6ecronoe pazmMHoxeHne. Meii-
03. O6pa3zoBaHKe NOJIOBBIX KJIETOK U OIJIOJJOTBOPEHHE.

Jlexums 58. MHnuBuayansHOE pa3BUTHE OpraHU3Ma. DMOPHOHAIBHBIN 3Tall OHTOTEHe-
3a. OCHOBHBIE CTAAMH YMOPHOHAIBHOTO PA3BUTHS.

Cxo0/1cTBO 3apOJbILIei MpeACTaBUTENECH pa3HBIX TPYII TO3BOHOYHBIX KaK CBUJIETEINb-
CTBO HX 3BOJIIOLIMOHHOIO pojicTBa. [IpyunHBI HapylIeHUH B pa3BUTUM OPraHU3MOB.
WHuBuayanbHOE pa3BUTHE YEIOBEKA.

Tema 4.4. OCHOBBI TEHETUKH U CEIEKIIUH

Jlexuus 59. I'eHeTHKa — HayKa O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHUYUBO-
CTH opraHu3MoB. [".MeH/enb — OCHOBOIIOJIOKHHUK F€HETUKH. 3aKOHbI T€HETUKH, yCTa-
HoBJsieHHbIE ['. MenneneM. MoHOruOpuiHOE ¥ JUTHOPUIHOE CKpPEIIMBaHHE.

Jlexumst 60. XpomocoMHas Teopusi HacaeACTBEHHOCTH. ['eHeTnka mosa. 3HaueHue re-
HETHUKH IS CeNeKIIMY U MeTUIIMHBL. HacnencTBeHHble 00NIe3HN YenoBeKa, UX MPHUYH-
HbI U IPO(UIIaAKTHKA.

.HeKLII/IH 61. 3aKOHOMepHOCTI/I N3MCHYHBOCTH. HaCJ'ICI[CTBCHHaH WM TCHOTHUIIMYCCKas
U3MCHYHNBOCTBD. MOI[I/I(i)I/IKaIII/IOHHaﬂ HN3MCEHYHUBOCTD.

Jleknusa 62. 'enetnka — TeopeTnyeckas ocHoBa cenekuuu. Yuyenue H.M. BaBunosa o
[IEHTPAaX MHOTO0Opa3Hsl ¥ MPOUCXOKICHHS KyIbTyPHBIX pacTeHuil. OCHOBHBIE METOIBI
CeJIEKIIMM: TUOpUIU3alusi U UCKYCCTBEHHBIH OTOOp. OCHOBHBIE JTOCTHXKEHUS COBpE-
MEHHOM CEIEKIINU.

BI/IOTeXHOHOFI/ISI, €€ JOCTUXKCHUA 1 HepCHeKTI/IBLI paSBI/ITI/IS[

Tema 4.5. IlpourcxoxaeHue 1 pa3BUTHE
YKWA3HU Ha 3eMJie. DBOJIFOIIMOHHOE yYe-
HHUE

Jlexuus 63. Mcropus pa3BUTHS IBOJIOIMUOHHBIX uaed. 3HaueHue padot K. Jlunues,
K.b. Jlamapka B pa3BUTHU IBOJIOIMOHHBIX HACH B OMOJIOTHH. DBOJIOIIMOHHOE yUYEHNE
Y. HMapsuna. EcrectBeHHbIi 0TOOp. PONb 3BOMIOLIMOHHOTO y4eHUs! B ()OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOUN KAapTUHBI MUpPA.

17




Jlexuus 64. Konuenuus Buaa, ero kpurepuu. Ilomynsuust — cTpykTypHas equHULA BU-
Ja W sBosrouuu. [IBwkymiue cuiibl 3Boonuu. CHUHTETHYECKas TEOpUs 3BOJIOLMH.
MuxkposBomtonus. CoOBpeMEHHBIE NPEJCTABICHUS O BU000pa3oBaHnU. Makpo3BOJIIO-
nus. JlokazarenbcTBa BoMOLUH. [IpuunHel BeIMupanus BUoB. OCHOBHBIE HaIpaBJe-
HYs1 9BOJIIOLIMOHHOIO nporpecca. buonorudeckuii nporpecc 1 610JOrHUECKUN perpecc.

.HGKHI/IH 65. ITono)xeHne 4enoBeKa B CHCTEME OpPraHu4cCKoOro Mupa. J_IOKaBaTeJ'IBCTBa
poACTBa YCJIOBCKA U MIICKONUTAIOIINX KUBOTHBIX. OTalbl SBOJIIOIIMHU YeoBeka. Ye-
JIOBCYCCKHUEC pacChbl. POI[CTBO N CIUHCTBO ITPONUCXOKACHUA YCJIOBEYCCKUX pac.

Tema 4.6. Oxocucrema. Kpyrosopot
BOKHEUIIINX OMOTEHHBIX JIEMEHTOB

Jlexums 66. Dxonorudyeckue (GakTopbl, UX 3HAYCHUE B )KU3HU OPraHU3MOB. DKOJIOTH-
YECKHUE CHCTeMbl. BuioBas M MpoCTpaHCTBEHHAs! CTPYKTypa 3KocucTeM. MckyccTBeH-
HbIE COOOIIECTBA: arPOIKOCUCTEMBI U YPOOIKOCHUCTEMBI.

Jlexuus 67. [lumeBsle cBsI3U, KPYrOBOPOT BELIECTB U NIPEBPALIEHUE SHEPTUU B IKOCH-
creMax. MeXBHUJOBbIE B3aMMOOTHOILLIEHHMSI B 3KOCHCTEME: KOHKYPEHLUs, CUMOMO3,
XUITHUYECTBO, ITAPA3UTU3M.

Jlexus 68. buocdepa — rnobanpHas skocucrema. Yuenue B.M. Bepnaackoro o 6uo-
cdepe. Ponp xuBbIX opranuzMoB B 6uocdepe. KpyroBopoT BakHEHIINX OMOTEHHBIX
9JIEMEHTOB (Ha MpUMepe yriepo/ia, a3oTa U ap.) B buocdepe.

Jlexuus 69. IlocnencTBus AESITENRHOCTH YeJOBEKa B OKpykarwolen cpene. Bosaeii-
CTBHME IPOM3BOJICTBEHHOM JESITEIbHOCTH B 00JIacTH cBoed Oynymieil mpodeccun Ha
OKpy’Karotyto cpeny. ['moGanpHbIe IKOIOTHYECKHUE TPOOIEMBl M MyTH UX PEUICHUS.
Hoocdepa. [IpaBuia noBeeHus J1toei B OKpysKarolie NpupoaHoi cpere.

IIpakTnyeckune padoThl

HpaKTI/I‘leCKaH pa60Ta 45 .BpISBICHHE U ONHCAHUC MMPU3HAKOB CXOACTBA 3ap0,Z[BIIJ.IefI
YCJIOBCKA U APYTUX MO3BOHOYHBIX KaK JOKA3aTCIbCTBO UX 3BOJIOIMMOHHOIO0 POACTBA.

ITpaktuyeckass pabora 46. CocTaBieHUE NPOCTEHIINX CXEM CKPEIIMBAHUS.

HpaKTI/I‘{CCKaH pa60Ta 47. Pemenne 3aJaa4 Ha MOHOFI/IGPI/II[HOG CKpCIIMBAHNC

[IpakTrueckas padota 48. Permenue 3a1a4 Ha TUTHOPHUIHOE U TIOJUTHOPUTHOE CKpe-
IIUBaHUE

[TpakTuueckas pabora 49. BeISBICHHE HCTOYHHKOB MyTareHOB B OKPYXKaIOMICH cpesie
(KOCBEHHO)

[IpakTuueckas pabora 50.AHain3 U OLIEHKA PA3IUYHBIX THIOTE3 O MPOUCXOXKICHUU
YeJI0OBEKA.

[Tpaktrueckas pabora 51. BrisgBieHHE aHTPONMOTCHHBIX M3MEHEHHI B DKOCHCTEMax
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CBO€ MECTHOCTH

[IpakTrueckas pabora 52. C ocraBieHHE CXEM IMepeavr BEIIECTB U SHEPTUM» (LICeTICH 2 2
MTUTAHUSA)

[Ipaktuyeckas pabora 53. CpaBHUTEIbHAST XapaKTEPUCTUKA YKOCUCTEM U arpO3KOCH- 2 2
CTEM CBOEH MECTHOCTH

[IpakTuueckas padota 54. Penienue 3K0JI0rMuecKuX 3aaau. 2 2
[Ipaktrueckas pabora 55. AHaiM3 W OIEHKA MMOCJICACTBUI COOCTBEHHOM IESITEIBHO- 2 2
CTH B OKPY)KAIOILIEH cpee, TI00albHbIX 3KOJIOTHYECKUX MPoOIeM U MyTel ux pere-

HUS

[IpakTuueckas pabora 56. M3yuenue cBOHCTB (hepMEHTOB. 2 2
CamocrosiTesibHas padora 16
[ToAroTOBUTH AOKIIAABI C MPE3CHTAIUSMU TI0 TIPEIIOKESHHBIM TEMaM 10

(M0 MHAMBHUAYAILHOMY 3aJIaHUIO)

HapucoBaTth cxembl CTpOSHHS PACTUTENBHOMN U KHUBOTHOM KIIETKH. 2
CocraBieHHE KOHCIIEKTA MO TeME «XPOMOCOMHAs TEOPUs HACIEICTBEHHOCTH Y. 2
CocraBienue nuaakTudeckor obooOmaromein tadbmuipl «OCHOBHBIE 3aKOHOMEPHOCTH 2
W3MECHUUBOCTH.

KouncyabTanuu 10

BCEI'O 333

Jlist XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOr0 MaTepHralla UCIOIb3YIOTCS ClIeytole 0003HaueHus:

1. — o3HaKOMUTEINBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAYKTUBHBIN (BBIIIOJIHEHUE IEATEIBHOCTH 110 00pa3Iy, MHCTPYKIIUHU UJIH 110l PYKOBOACTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIIHLHOE BHITIOJTHEHUE ICATEIbHOCTH, PelIeHHE TPOOJIEMHBIX 3a/1a4)

19




3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUILIAHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecredeHn 0
Peanuzanus nporpammbl y4eOHON AUCHUIIIMHBI TpeOyeT HATMYUS

Texnuueckue cpeacrsa ody4e- KosaunyecTBO

s BaHU
N O6opyno ¢ HHA pabounx Mect

- YueOHbIil KaOMHET, 000pyI0BaH-
HBII y9eOHOU MeOeIbI0 (CTOIBI,
CTYJIbs1), TOCKOM, MECTOM JJIA Tpe-
nojaaBaTess (CTOM, CTYI)

— PpaKOBUHBI;

— CTOJI IGMOHCTPAllMOHHBIN;

— mkad 1abopaTOpHBIi;

— mKad- CTEHKa

— mKag BBITSKHOM;

— OTHETYHIUTENb MOPOIIKOBBIN
OII-3;

— SIIUK C IECKOM, COBOK;

— anTeyka ¢ HaboOpoOM MeuKa-
MEHTOB; MynbsTUMeana IPOEKTOP C IKpa-

1 —  mpaBHJIA TEXHHKH Oe30mac- HOM, KOJIOHKH, CTallHOHAPHBIX 10 KOJINYECTBY
HOCTH U paboTe B KabuHe- | KOMIIBIOTED U MOHMTOD WM HOYT- | OOYYalOIUXCsl
T€ XUMHUU U OHOJIOTHH; OyK

— Iepuoauyeckas Tabnuia
Menneneena;

— Tabiuia pacTBOPUMOCTH;

— 1npubopsl, HAOOPHI MOCYBI U
1a00paTOPHBIX TPUHAIIIEK-
HOCTeH 1l XMMUYECKOT o
IKCIEPUMEHTA;

— 1pubopsl 1 0060pyI0BaHNE
11 GU3NIECKOTO IKCIIEPH-
MEHTa;

— PEaKTUBBI U MaTEpHabI.

3.2. UndgopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb pekoMeHayeMbIX Y4eOHbIX U3AaHuil, UHTepHeT-pecypcoB, 10MOJHUTE/Ib-
HOM JIUTEPATYpPbI

HanmeHnoBanue y4eOHbIX U31aHMI,
HNHTepHeT-pecypcoB, A0N0JTHUTEIbHOH JIUTEPATYPBI

| | OcHOBHBIEC HCTOYHUKH

Tynuxun, E. M. Xumus. B 2 4. Yacts 1. OOmias u Heoprauuyeckast XUMHsL: Y4€OHUK IS
cpemHero npodeccruoHanbHoro oopaszosanus / E. . TynmukuH.  2-e U311, UCIIp. U IO, —
Mockga : M3narensctBo FOpaiit, 2019. — 385 c. — (IIpodeccuonansHoe o6pazoBaHue).
— ISBN 978-5-534-02748-8. — Tekct: anekrponnsiii / OBC IOpaiT [caiT]. —
URL.:https://biblio-online.ru/bcode/437572

2 Tynukun, E. . Xumus. B 2 4. Yacts 1. O0mias u Heoprauuyeckast XUMHsL: YUeOHUK JUIs
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cpennero npodeccuonaabHoro oopazosanus / E. U. Tynuku. 2-¢ u31., ucIp. H
nor. — Mocksa : U3garensctBo FOpaiit, 2019. — 385 ¢. — (IIpodeccuonansnoe odpa-
3oBanue). — ISBN 978-5-534-02748-8. — Tekcrt: anexrponnsiid // DbC IOpaiit [caiiT].
— URL:https://biblio-online.ru/bcode/437572

MamontoB, C.I'. OO6mas Ouonorus: ydeOHuk / MamontoB C.I'., 3axapoB B.b.
Mocksa : KnoPyc, 2019. — 323 ¢. — (CIIO). — ISBN 978-5-406-07702-3. —
URL: https://book.ru/book/933564

I[OHOJIHI/ITC.]'ILHLIC HCTOYHUKHU

Xumus : yueonuk s CITIO / 1O. A. Jlebenes, I'. H. ®anee, A. M. I'ony6es, B. H. Illano-
Ball. — 2-€ u3M., nepepad. u gon. — M. : U3narensctBo FOpaiit, 2017. — 427 ¢. — (Ce-
pus : [Ipodeccuonanproe odbpazopanue). — ISBN 978-5-534-03920-7. DbC «¥OpaiiT»

Amapne, A. 1. OO6mas u Heopranudeckasi xumusi. JlabopaTopHbIN MPAKTUKYM : ydeOHOE
nocobue mis CITO / A. U. Anapnes, A. A. Kazakosa, JI. B. llleBHunbiHa. - u31., ucnp. u
non. — M. : U3narensctBo FOpaiit, 2017. — 159 c¢. — (Cepus : IIpodeccuonansuoe 00-
pazoBanue). — ISBN 978-5-534-04610-6. ObC «HOpaiit»

Huxonbsckuit, A. b. Xumus : yaeOnuk u npaktukym st CI1IO / A. b. Hukonsckuii, A. B.
CyBopoB. — -e u3., nepepad. u gon. — M. : U3garensctBo Opaiit, 2017. — 507 c. —
(Cepus : [Ipodeccnonansaoe oopazosanue). — ISBN 978-5-534-01209-5 DBC «¥Opaiity»

Ouneitnukos, H. H. Xumusi. ANropuT™bl pelieHust 3a/1a4 U TeCThI : y4eOHOe TTOCOo0ue Jyis
CIIO / H. H. Oneitaukos, I'. I1. MypaBbseBa. — 3-¢ u3., ucnp. u gon. — M. : M3garens-
ctBo FOpaiit, 2017. — 249 c. — (Cepus : [Ipodeccuonanbuoe odpazosanue). — ISBN
978-5-9916-9665-4. ObC «OpaiiT»

HoBoxkmianosa, A. JI. buoxumus ans rexHonoros. B 2 4. Yacte 1 : yueOHUK U MpakTH-
KyM Ul CpefHero npogeccuonanbHoro oopazosanus / A. JI. Hookmanosa 2-e  wu3n.,
ucnp. — Mocksa: UznarensctBo FOpaiit, 2019. — 211 c¢. — (IIpodeccronansroe 00
pasoBanue). — ISBN 978-5-534-10322-9. — Texkct : anekrponHslii / ObC OpaiiT
[caiit]. — URL.: https://biblio-online.ru/bcode/442533

HoBoxkmanosa, A. JI. buoxumus a1 TexHo0roB B 2 4. YacTh 2 : y4eOHUK U PAKTUKYM
I cpenHero npodeccuonansHoro oopazosanus / A. JI. HoBokmanoBa — 2-e u3j., UCHp.
— Mocksa : M3parensctBo KOpaiit, 2019. — 302 c. — (IIpodeccronansnoe oOpa3oBa-
uue). — ISBN 978-5-534-10325-0. — Tekcr : anekrponnsiii // 9BC FOpaiir [caiit].

NHTEpHET-HCTOYHUKH

10

XUMuK.ru — caitft o xumuu. 2006-2017. [DnekTpoHHBIi pecypc] Pexum noctyma:
http://xumuk.ru/

11

Manyiinos A.B., PognonoBB.U. OcHoBbl xumun. UaTEpHET-yueOHUK. [ DIEKTPOHHBIN pe-
cypc]/  HoBocuOupckuii  rocynapcTBeHHBIH — yHuUBepcuTeT.  Pexum  jnocryma:
http://www.hemi.nsu.ru/

12

Kypnan «Xumus B mkosue» . Pexxum goctyna: http:// hvsh.ru .

13

DJEeKTPOHHBIN XypHAT « XUMHUKH U XUMHsD». Pexxum noctyma: http:// chemistry-
chemists.com/index.html .
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM U CIUILIN-
HbI

OOpazoBaTtenbHOE YUPEXKICHUE, PeaTU3yIollee MOATOTOBKY MO y4eOHOW IUCIUIUIMHE,
o0ecrieunBaeT OPraHu3aluio U IPOBEACHIE MPOMEKYTOYHON aTTECTAlMHM M TEKYIIErO KOHTPOJIS
WH/IMBUYAJIHBIX 00pa30BaTEIbHBIX JOCTH)KEHUH — JEeMOHCTPHUPYEMBIX OOYYaroIIMMUCS 3Ha-
HUM, YMEHUH U HaBBIKOB.

@opMBI U METOABI TPOMEXKYTOUHOM aTTECTALlMU U TEKYIET0 KOHTPOJIS 110 y4eOHOU Iuc-
LUIUIMHE CaMOCTOSITENILHO pa3padaThIBalOTCsl 00pa30BaTEIbHBIM YUPEKICHUEM U JTIOBOJATCS 10
CBE/ICHUS 00YYaIONMXCs HE MO3Hee Havyasa IByX MECSIEB OT Hadana o0yueHHs.

Texkymuil KOHTPOJIb MPOBOAUTCS B MpoLecce NMPOBeAeHHs BCeX BHAOB 3aHATHH, B
COOTBETCTBHMH € TEMATHYECKUM IIAHOM.

dopma MPOMEKYTOUHOM aTTECTAUM - TEKYIINH KOHTPOJIb.

HToroBoii (hopMoii KOHTPOJIS SABISETCS JK3aMEH.

®onpapl oneHouHbx cpeactB (POC, KOC) paspabarpiBatoTcsi 00pa3oBaTeIbHBIM yUpe-
xaeHueM. OHU BKJIIOYAIOT B ce€0s Ie1arorn4eckiue KOHTPOJIbHO-OLEHOYHbIE MaTepUabl, Mpe-
HA3HA4YCHHBIE ISl OTPEAENICHUs] COOTBETCTBUS (MM HECOOTBETCTBHS) MHAMBHIYaAIbHBIX 00pa-
30BaTEIbHBIX TOCTHKEHUI OCHOBHBIM MTOKA3aTENSIM PE3YJIbTaTOB MOATOTOBKH (TaOIHILIbI).

PesyabTaThl 00yyeHus
(ocBOCHHBIE YMEHMSI, YCBOCHHbIE
3HAHUA)

JIuunoctHbIx (JI):

JI1— 4yBCTBO TOpAOCTH U YyBaxe-
HUS K HCTOPUU U JOCTHKEHUSIM
OTEYECTBEHHOMN XUMHUYECKON
HAyKH; XUMUYECKH IPaMOTHOE I10-
BeJICHUE B MPO(eCcCHOHAIBHON Je-
ATEIBHOCTU U B OBITY IIpH oOpalle-
HUU C XMMHUYECKMMH BELECTBAMH,
MaTepuaiaMM U mpoleccaMmu

JI2— roTOBHOCTH K INPOJOJKEHHIO
00pa3oBaHUsl M TIOBBIINICHUS KBa-
mudukanuu B U30paHHOM mpodec-
CHUOHAJIbHOW JIeATENbHOCTH U 00b-
€KTUBHOE OCO3HAaHHUE POJU XUMHU-
YECKUX KOMIIETEHIIMH B 3TOM; yMe-
HUE UCIOJb30BaTh JOCTHIKCHHUS
COBPEMEHHOM XUMHYECKOW HAYKH H
XUMHYECKUX TEXHOJIOTMH UIsl I10-
BBITIICHUS] COOCTBEHHOT'O MHTEJICK-
TyaJbHOTO Pa3BUTHs B BBIOpAHHOMN
poeCCHOHATBHON JEATEHHOCTH
JI3- cdopmupoBaHHOCTH 4YYyBCTBa
TOPAOCTH U YBaXXEHHSI K UCTOPHH U
JOCTHKEHUSAM —OTEYECTBEHHOU
OMOJOrHYecKOW HayKH; IpeJCcTaB-
JEHUSI O LENOCTHOW €CTECTBEHHO-
Hay4YHOU KapTHHE MHpa

®opMBbI U METO/IbI KOHTPOJISA M
OLICHKH Pe3y/IbTaTOB 00y4eHMs

cDI/IKCI/IpyeTCSI, HC OLICHUBACTCsA

cDI/IKCI/IpyeTCﬂ, HC OLICHHUBACTCs

Pukcupyercs, He OLIEHUBAETCS
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JI4- moHUMaHuE B3aUMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX
HayK, WX BIHUAHHUS Ha OKpYXKaro-
HIYI0 Cpely, IKOHOMUYECKYIO, TeX-
HOJIOTUYECKYI0, COIMAJbHYI0 U
ITHUYECKYI0 Cdepbl JesTeIbHOCTH
4eJI0BEKa

(DI/IKCI/IpyeTCSI, HE OLICHHUBACTCA

JIS -cnocoOGHOCTh HCMOJB30BaTh
3HaHHUS O COBPEMEHHOM €CTECTBEH-
HO-Hay4HOI KapTuHE MHpa B 00pa-
30BaTeIbHON U MPOPECCHOHATHHON
NESTEIbHOCTH; BO3MOXKHOCTU HH-
dbopMarmoHHON cpeapl s obec-
MEYEeHUs MPOIYKTUBHOTO €aMOO0-
pazoBaHus

(DI/IKCI/IpyeTCSI, HE OLICHHUBACTCA

JI6-BnaneHue KynbTypOH MBIIILIE-
HHSI, CIIOCOOHOCTh K 00OOIIECHUIO,
aHaJIN3y, BOCIPHUATHIO HH(OpMa-
M B OOJacTH E€CTECTBEHHBIX
HAyK, IOCTAHOBKE €U U BBIOOPY
myTel ee TOCTIKEHUs B Ipodeccu-
OHaJIbHOU chepe

dukcupyercs, He OLIEHUBACTCS

JI7-ciocoOHOCTD PYKOBOJCTBO-
BaThbCsl B CBOGH JEATENBHOCTU CO-
BPEMCHHLBIMHU T[IPUHOUIIAMHA TOJIC-
PAaHTHOCTH, JIUAJlora W COTPYIHU-
YeCTBa, 'OTOBHOCTH K BSaI/IMO)Ief/'I-
CTBHIO C KOJUIeramu, paboTe B KOJI-
JICKTUBE

cDI/IKCI/IpyeTC};[, HC OLICHUBACTCsA

JI8- rOTOBHOCTE MCIIONL30BaTh OC-
HOBHBIE METOJBI 3aIUTHEl OT BO3-
MOXHBIX IIOCJIEACTBUI; aBapuil,
KaracTpod, CTUXUIHBIX O€ICTBUIA

dukcupyercs, He OLIEHUBACTCS

JI9- oOnaganue HaBbIKAMU 0O€3-
omacHo paboOTel BO BpeMs IMpo-
€KTHO-UCCJICAOBATEILCKON U DKC-
MEPUMEHTAIBHOU  JICATEIHHOCTH,
MPU UCTHOJIB30BaHUU JTabOpaTOPHO-
ro 000py/I0BaHUS

cDI/IKCI/IpyeTCﬂ, HC OLICHHUBACTCA

JI10-criocoOHOCTh  UCTONB30BAThH
NpUOOpeTEeHHbIE 3HAHUSA U YMEHHUS
B TPAKTUYECKOU IEATEIHHOCTH H
MMOBCETHEBHON KXU3HHU JJIsi COOJIIO-
JIeHUsT Mep TpPO(UIAKTUKA OTpaB-
JICHUH, BUPYCHBIX M JAPYruX 3a00-
JIeBaHU, CTPECCOB, BPEIHBIX MPHU-
BblUeK (KypeHHus, aJKOroju3Mma,
HApPKOMAaHUH); TIPABUII TOBEICHUS B
MIPUPOJHON Cpelie;

Pukcupyercs, He OLIEHUBAETCS
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JI11- roTOBHOCTH K OKa3aHUIO Iep-
BOIl MOMOIIM MpU TpaBMax, Mpo-
CTYIHBIX U JpYyrux 3a00JIeBaHUSIX,
OTpaBJICHUSIX MHILEBBIMH TMPOJIYK-
TaMu

Pukcupyercs, He OLIEHUBACTCS

Mertanpeamernbix (M):

M1-ucnonb30BaHue  Pa3sTUYHBIX
BUJIOB ITO3HABATEILHOU JIEATEIBHO-
CTH M OCHOBHBIX HWHTEIUICKTYyallb-
HBIX Ollepanuii (MOCTaHOBKH 3aj1a-
9y, (GOPMYITUPOBAHUS THUIIOTES,
aHaJM3a W CHUHTE3a, CpaBHEHUS,
0000I1IeHHs, CHCTEMATU3allUH, BbI-
SIBIICHHUST TTPUYHMHHO-CJICICTBEHHBIX
CBsI3€H, TMOMCKA aHAJIOroB, GOpMy-
JIMPOBAHUS BBIBOJIOB) JUISI PEIICHUS
MOCTaBJIICHHON 3a/lauyd, IpPUMEHE-
HUEC OCHOBHBIX METOJIOB TO3HAHUS
(HaOnrofeHUsl, HAyYHOrO SKCIIEpU-
MEHTa) JJISl U3Yy4YEHHs Pa3IHYHBIX
CTOPOH XHMHYECKUX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOIUMOCTh CTAJIKMBATHCA B
npodeccuoHabHOM cdepe.

@®OpMBI U METOIbI KOHTPOJIS

CamocrosiTensHast paboTa, TECTUPOBAaHHE, NMPAKTUYECKOE 3a-
HSTHE, pa3paboTKa CXEMbl, PELIeHue 3a/ad, JOKIaasl ¢ mpe-
3EHTALUSAMH, 3aII0OJIHEHHE TaONIuIbl, pedepar, TeKyInuid KOH-
TPOJIb, 9K3aMEH.

O1leHKa pe3ynbTaToB 00yUYeHUs:

OLICHKA BBIIIOJHEHHOI'O0 MHJIMBUIyaJIbHOTO 3aaHus (pedepar,
JIOKJIa] C Tpe3eHTaluel, Tabauma, pemeHne 3aaadm, cxema,
TECTHPOBaHUE), a TakKe padoTa Ha MPAKTUYECKOM 3aHITHH,
caMmocTosATeNbHas padoTa, MOHHUTOPHHT POCTa TBOPYECKOM
AKTUBHOCTH U CAMOCTOSITEIILHOCTH

M2-ucnonb30BaHue  pa3IUYHbBIX
VCTOYHHUKOB JJIS MIOTY4YECHHS] XUMU-
yecko nHpopmanuu, yMeHue oue-
HUTb €€ JOCTOBEPHOCTb I J0-
CTIDKEHUS XOPOIIUX PE3YyIbTaTOB B
npodeccuoHaIbHOM chepe.

@OpMBI U METOIBI KOHTPOJIS

CamocrosTenbHas paboTa, TECTUPOBAaHHUE, IMPAKTUYECKOE 3a-
HATHE, pa3paboTKa CXEMbl, pelIeHne 3a/1a4, JOKJIaIbl ¢ Ipe-
3€HTAalMsMU, 3all0JTHEeHHEe TaOauibl, pedepar, TeKYIHi KOH-
TPOJIb, 9K3aMEH.

O1leHKa pe3ynbTaToB 00yUeHUS:

OIICHKA BBHINIOJTHEHHOT'O0 UH/IMBUIyaJIbHOTO 3a/laHus (pedepar,
JIOKJIJl C Tpe3eHTaluel, Tabnuia, peleHne 3ajgadu, CXxema,
TECTHPOBaHUE), a TakKe pabdoTa Ha MPAaKTUYECKOM 3aHITHH,
caMOCTOsITeNIbHAsE paboTa, MOHUTOPUHI POCTa TBOPYECKOI
AKTHBHOCTH U CAMOCTOSITEITHHOCTH

M3- oco3HaHUE COIHMAILHOM 3HAa-
YHUMOCTH CBOEH npodec-
CHU/CIIENINAIBLHOCTH, o0amanne
MOTHBAIlE K  OCYIIECTBICHUIO
poeCCHOHAIBHON JESTEIHHOCTH.

@DopMBbI U METO/IbI KOHTPOJIS

CamocrosiTenbHast paboTa, TECTUPOBAaHUE, MPAKTUYECKOE 3a-
HATHE, pa3pabOTKa CXeMbl, pelleHue 3aay, JAO0KJIajlbl ¢ mpe-
3€HTallUsIMH, 3allOJIHEHNE TabNulbl, pedepaT, TeKyIui KOH-
TPOJIb, IK3aMEH.

OreHka pe3yabTaToB 00yUEHHUs:

OLIEHKa BBITIOJTHEHHOTO MHIUBUYaJIbHOTO 3a1aHus (pedepar,
JOKJIAJI C TIpEe3eHTaIlel, TabnunIa, pemeHne 3a1aqm, cxema,
TECTHUPOBAaHUE), a TakXkKe paboTa Ha MPAKTUYECKOM 3aHITHH,
CaMoCTOsITeNIbHAsT Pab0Ta, MOHUTOPHHT POCTa TBOPYECKOM
AKTUBHOCTH U CAMOCTOSITEIIbHOCTH
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M4-10BBIIIICHUE ~ MHTEIUICKTYaIIb-
HOTO YPOBHS B IIPOIIECCE MU3YUCHUS
OMOJIOTHYECKHX SIBIICHUM; BBIAA0-
IMUXCsS  JOCTHXKCHUH  Ouonoruy,
BONICIINX B OOIICYEIIOBEYECCKYIO
KYJbTYPY; CIOXHBIX U TPOTHUBOpPE-
YUBBIX MYyTeH Pa3BUTHS COBPEMCH-
HBIX HAy4YHBIX B3IJISOB, HJCH,
TEOpUH, KOHLENUui, rumnore3 (o
CYIIHOCTH U TPOUCXOKICHUH HKU3-
HU, YeloBeKa) B Xojae paboThl C
pPa3MUYHBIMH ~ WCTOYHUKAMHM  WH-
dbopmaruu.

DopMBI B METOIBI KOHTPOJIS

CamocrosiTenpHast paboTa, TECTUPOBAHUE, MPAKTHUECKOE 3a-
HATHE, pa3paboTKa CXEMbI, PEIICHUE 3ajad, JOKJIAIbl C IMpe-
3CHTAIMsIMH, 3alOJIHCHUE Ta0NuUIbI, pedepar, TeKyIuil KOH-
TPOJIb, 9K3aMEH.

O1eHKa pe3yIbLTaTOB 00yUYEHMS:

OIICHKA BBITIOJHEHHOT'O MHJIMBHIyaJILHOTO 3a1aHus (pedepar,
JIOKJIJl C Mpe3eHTaIuel, Tabnuia, peneHrue 3aaadu, cxema,
TECTUPOBAHHUE), a Takke padoTa Ha MPAKTHYCCKOM 3aHSTHH,
camocCTosiTellbHass paboTa, MOHHTOPHHI POCTa TBOPUYECKOM
AKTUBHOCTH M CAMOCTOSITEILHOCTH

MS5- criocoOHOCTh OPTaHU30BBIBATH
COTPYJHHYECTBO  €IMHOMBIIIICH-
HHUKOB, B TOM YHCJI€ C UCIIOJb30Ba-
HHEM COBPEMEHHBIX HH(OpMAIH-
OHHO-KOMMYHHMKAIIMOHHBIX TEXHO-
JIOTUH.

DopMBI B METOIBI KOHTPOJIS

[TpakTHdeckoe 3aHsTHE, pa3paboTKa CXEMBI, pElICHHEe 3a/1a4,
JIOKJIaJIbI C TIPEe3CHTALMIMH, pedepar.

O1eHKa pe3yiIbLTaToOB 00yUYEHMS:

OIICHKa BBINOJHEHHOIO JOKJaJa C IMpe3eHTAIueH, pelieHue
3a1a4uM, pabOThl HA MPAKTUYECKOM 3aHATUU, MOHUTOPHUHT PO-
CTa TBOPYECKON aKTUBHOCTH M CAMOCTOSTEIIBHOCTH

Mé6- CIOCOOHOCTh ~ TIOHUMATh
HOPUHLUNBI YCTOHYUBOCTH U IPO-
OYKTUBHOCTU JKUBOW  NPHPOJIBL,
IYTU €€ U3MEHEHMs I0J1 BIUSIHUEM
AHTPONIOTEHHBIX  (PaKTOPOB, cIIO-
COOHOCTh K CHUCTEMHOMY aHalU3y
rJI00ANBHBIX HKOJIOTHYECKUX TIPO-
651eM, BONPOCOB COCTOSHUSI OKpY-
JKAIOIIEH CpeAbl U palMOHAIBHOTO
UCIIOJIb30BaHUS IPUPOJHBIX pecyp-
COB.

@®OopMBI U METOIBI KOHTPOJIS

CamocrosTenbHas paboTa, TECTUPOBAaHHUE, IMPAKTUYECKOE 3a-
HATHE, pa3paboTKa CXEMbl, PelIeHne 3a/1ad, JOKIaasl ¢ mpe-
3EHTALUSAMH, 3aTIOJIHEHHE TaONUIBI, pedepar, TeKYIUid KOH-
TPOJIb, 9K3aMEH.

O1leHKa pe3ynbTaToB 00yYeHUs:

OIICHKA BBHINIOJTHEHHOT'O MHJIMBUIyaJIbHOTO 3aaHus (pedepar,
JIOKJIaJl ¢ TMpe3eHTaluel, Tabnuua, peleHue 3a1aum, cxema,
TECTHPOBaHUE), a TakKe paboTa Ha MPaKTUYECKOM 3aHITHH,
CaMOCTOsITeNIbHAsT PaboTa, MOHUTOPHHI POCTa TBOPYECKOM
AKTUBHOCTH U CAMOCTOSITEITLHOCTH

M7-ymeHne 0OOCHOBBIBaTb MECTO
U pOJib OMOJIOTMYECKUX 3HAHUU B
NPAaKTUYECKON JEesATEeIbHOCTH JIIO-
neil, pa3BUTUM COBPEMEHHBIX TeEX-
HOJIOTHIA; OIpeNeNIATh KUBbIE 00b-
€KThI B IPUPOJIE;

@DopMBbI U METO/IbI KOHTPOJIS

CamocrosiTenbHast paboTa, TECTUPOBAaHUE, MPAKTUYECKOE 3a-
HATHE, pa3pabOTKa CXeMbl, pelleHue 3aay, JA0KJIaJlbl ¢ mpe-
3€HTallUsIMH, 3all0JIHEHNEe TabiuLpbl, pedepar, TEeKyUil KOH-
TPOJIb, FK3aMEH.

OrneHka pe3yinbTaToB 00yUEHUS:

OLIEHKa BBITIOJJHEHHOTO0 MHIUBUAYAJIBHOTO 3a1aHus (pedepar,
JOKJIAJI C TIpEe3eHTaluel, Tabnunia, pemeHne 3a1adu, cxema,
TECTHPOBaHUE), a TakXkKe paboTa Ha MPAKTUYECKOM 3aHITHH,
CaMoCTOsITeNIbHAsT PaboTa, MOHHUTOPHHT POCTa TBOPYECKOM
aKTUBHOCTH U CAMOCTOSITEIIbHOCTH

M-8-nnpoBoauTh HaOMOAEHUS 3a
IKOCHUCTEMaMH C IIEIBI0 MX OINHCa-
HUS ¥ BBISBJICHHUS €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX M3MEHEHUIl, HaXxo-
JUTh U aHAIW3UPOBATh HH(OpMa-
IIUIO O KUBBIX O0BEKTaX.

@DOopMEI U METOIBI KOHTPOJIS

CamocrosTenbHas paboTa, TECTUPOBaHHUE, MPAKTUUYECKOE 3a-
HATHE, pa3paboTKa CXEMbl, pelIeHne 3a/1ad, JOKIaasl ¢ mpe-
3eHTAlMSIMH, 3all0JTHeHHEe Tabiauibl, pedepar, TeKyIIHid KOH-
TPOJIb, SK3aMEH.

O1leHKa pe3ynbTaToB 00yUeHUS:

OIICHKA BBITIOJTHEHHOT'O MHJIMBUIyaJIbHOTO 3aaHus (pedepar,
JIOKJIaJl C TMpe3eHTaluel, Tabiuia, peleHue 3a1aym, cxema,
TECTHPOBaHHUE), a TaKkKe paboTa Ha MPAKTUYECKOM 3aHITHH,
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CaMOCTOsITeNIbHAsT Pab0Ta, MOHUTOPHHT POCTa TBOPYECKOM
AKTUBHOCTHU U CaMOCTOATCIbHOCTHU

M9-criocoOHOCTh PUMEHATH OHO-
JIOTHYECKHE U DKOJOrMYECKHE 3Ha-
HUS U1 aHauu3a TPUKIATHBIX
po0JIeM XO3SMCTBEHHOM ICATEIb-
HOCTH.

DopMBI B METOIBI KOHTPOJIS

CamocrosiTenbHast paboTa, MPAKTUYECKOE 3aHSITHE, PEHICHHE
3aj1a4, JOKJIJIbI C TIPEe3CHTANUIMH, pedepar.

O1eHKa pe3yNbTaTOB 00YUYEHMS:

OIICHKa BBIMIOJIHEHHOTO pedepaTa, AOKIaga ¢ Mpe3eHTaIUEH,
pelIeHre 3a/1a4n, a TaKKe padoTa Ha MPAKTHYECKOM 3aHSATHH,
caMOCTOsITeNIbHAsE pab0Ta, MOHHTOPHHI POCTa TBOPYECKOM
AKTUBHOCTH U CAMOCTOSTEIHLHOCTH

M10-criocoOHOCTE K = CaMOCTOSI-
TEJILHOMY TPOBEACHUIO HCCIIEO0-
BaHWM, ITOCTAHOBKE €CTECTBEHHO-
HAay4YHOT'O JKCIEPUMEHTA, HCIONb-
30BaHMI0 HMH(POPMAIIMOHHBIX TEX-
HOJIOTHH JJIsl PEIICHUS] Hay4YHBIX U
po¢)eCCHOHAIIBHBIX 3a]1a4.

DopMBI B METOIBI KOHTPOJIS

CamocrosiTenpHast paboTa, TECTUPOBAHUE, MPAKTHUECKOE 3a-
HATHE, pa3paboTKa CXEMBbI, PEHICHUE 3aa4, JTOKJIaJbl C Ipe-
3CHTAIMsIMH, 3alOJIHCHUE TaONuUIbI, pedepar, TeKyIuil KOH-
TPOJIb, SK3aMEH.

O1eHKa pe3ynbLTaToOB 00yUYEHMS:

OIICHKA BBITIOJTHEHHOTO MHIUBUIYAIHHOTO 3aaHus (pedepar,
JIOKJIaJT C Mpe3eHTaIMel, Tabmuia, pelieHrne 3a1adu, cxema,
TECTUPOBAHHUE), a TakkKe padoTa Ha MPAKTHYECKOM 3aHSTHH,
caMoCTOsITeNIbHAsE paboTa, MOHHTOPHHI POCTa TBOPUYECKOM
AKTHBHOCTH M CAMOCTOSITEILHOCTH

M11-c1ocOOHOCTh K OLIEHKE DTH-
YECKUX AaCIEKTOB HEKOTOPBIX HC-
clienoBaHuil B 001acTH OMOTEXHO-

@DOopMbI U METOBI KOHTPOJIS

CamocrosaTenbHass paboTa, TECTHUPOBAaHUE, DPELICHHE 3a7ad,
JOKJIaJpl C Mpe3eHTalusAMHU, pedepar, TEeKyIIHH KOHTPOJIb,
HK3aMEH.

norun  (KJIOHUpOBaHUE, MCKyc- | OLIEHKa Pe3yJbTaToB 00YUEHUS:
CTBEHHOE OTLIOIOTBOPEHUE). OIICHKa BBIMIOJIHEHHOTO pedepaTa, AOKIaga ¢ Mpe3eHTalueH,
peleHne 3a1aum, CaMOCTOSATENbHAsT paboTa, MOHUTOPHHT PO-
CTa TBOPYECKON aKTUBHOCTH U CAMOCTOSITEIbHOCTH
Hpeamernbix (II):
@DOopMBI U METOBI KOHTPOJIS
IM1- cdopmupoBanHOoCTh Tpen- | CamocTosTeNbHAs paboTa, TECTUPOBAHHE, MPAKTUIECKOE 3a-

CTaBJICHUH O MeCTe€ XUMHHU B CO-
BPEMEHHON HAy4YHOW KAapTUHE MHU-

pa; TOHMMaHHE POJIUM XHMHHU B
dbopMUpOBaHUM  Kpyrosopa H
(byHKIMOHATIBLHOM IPaMOTHOCTH

YCJIOBCKA IJId PCIICHHA NpaKTH4C-
CKHX 3aaa4.

HATHE, pa3pabOTKa CXeMbl, pelleHue 3aay, JO0KJIaJlbl ¢ mpe-
3€HTallUsIMH, 3all0JIHEHHEe TabiuLpbl, pedepar, TeKyIUid KOH-
TPOJIb, DK3aMEH.

OneHka pe3yinbTaToB 00yUEHUS:

OLIEHKa BBITIOJJHEHHOTO0 MHIUBUYaJIbHOTO 3aaHus (pedepar,
JIOKJIaJl C Mpe3eHTaluel, Tabauna, peleHne 3agadu, cXema,
TECTHUPOBaHUE), a Takke paboTa Ha MPAaKTUYECKOM 3aHITHH,
camocTosiTellbHass paboTa, MOHUTOPHHI pOCTa TBOPUYECKOM
AKTUBHOCTH U CaMOCTOSITEIbHOCTH

I12—BnageHre OCHOBOIIOJIATAIOIIH-
MU  XUMHUYECKUMH  TMOHSITHUSIMH,
TEOpUAMH, 3aKOHAMHU M 3aKOHO-
MEpPHOCTSMU; YBEPEHHOE MOJIb30-
BAHUE XUMHYECKOM TEPMHHOJIOTH-
el 1 CUMBOJIMKOM.

@DOopMEI U METOIBI KOHTPOJIS

CamocrosTenbHas paboTa, TECTUPOBAaHHUE, MPAKTUYECKOE 3a-
HATHE, pa3paboTKa CXEMbl, pelIeHne 3a/1ad, JOKIaasl ¢ mpe-
3eHTAlMsSMH, 3alloJTHeHHUEe TalOauibl, pedepar, TeKYIIHA KOH-
TPOJIb, SK3aMEH.

O1leHKa pe3ynbTaToB 00yUeHHUS:

OIICHKA BBITIOJHEHHOT'O0 MHJIMBUIyaJIbHOTO 3aaHus (pedepar,
JOKJIJl C Tpe3eHTaluel, Tabnuia, peleHne 3agadu, CXxema,
TECTHPOBaHUE), a TakKe padoTa Ha MPaKTUYECKOM 3aHITHH,
caMOoCTOsITeNIbHAsT PaboTa, MOHUTOPHHI POCTa TBOPYECKOM
AKTUBHOCTH U CAMOCTOSITEITLHOCTH
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II3—B1ageHue OCHOBHBIMH METO-
JaMH HAay4HOTO MO3HAHUS, UCIIOJIb-
3yeMbIMH B XUMHH: HAOIIOJICHUEM,
OMKMCAHUEM, HW3MEPCHHEM, OJKCIIe-
PUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSCHATh PE3yJbTATHl MPOBEICH-
HBIX OIBITOB M JIeJaTh BBIBOJIBI,
TOTOBHOCTh M CIIOCOOHOCTH TIpHU-
MEHSITh METOJIbI TIO3HAHMSI TIPH pPe-
[ICHUH TTPAKTUYECKUX 3a71ad.

DopMBI M METOIBI KOHTPOJIS

CamocrosiTenpHast paboTa, TECTUPOBAaHUE, MPAKTHUECKOE 3a-
HATHE, pa3paboTKa CXEMBbI, PEHICHUE 3aad, JTOKJIaJbl C Ipe-
3CHTAIMsIMH, 3alOJIHCHUE Ta0NUIbI, pedepar, TeKyIuil KOH-
TPOJIb, SK3aMEH.

O1eHKa pe3yNIbLTaTOB 00YUYEHMS:

OIICHKA BBITIOJHEHHOT'O MHJIMBHIyaJILHOTO 33aHus (pedepar,
JIOKJIAJl C Mpe3eHTaIlel, Tabauia, penieHne 3aaadu, cxema,
TECTUPOBAHHUE), a Takke padoTa Ha MPAKTUYCCKOM 3aHSTHH,
camocTosiTellbHass paboTa, MOHHTOPHHI POCTa TBOPUYECKOM
AKTUBHOCTH M CAMOCTOSITEILHOCTH

I[14—chopMUpPOBaHHOCTE ~ YMEHHUS
JaBaTh KOJIMYECTBEHHBIC OLICHKU U
MPOU3BOJIUTH PAaCUeThl MO0 XUMUYE-
CKUM (hOpMyJIaM U ypaBHEHUSIM.

DOpMBI U METOJIbI KOHTPOJIS

CamocrosTenbHas paboTa, TECTUPOBAHHUE, IPAKTUYECKOE 3a-
HATHE, PEIICHUE 3a7a4, TEKYIUNA KOHTPOJIb, DK3aMEH.

O1leHKa pe3ynbTaToB 00yYeHUs:

OLIEHKA pElIeHUEe 3a7a4M, TECTUPOBAHMUE, a Takke pabora Ha
IPAaKTUYECKOM 3aHSATHM, CaMOCTOATENbHas paboTa, MOHUTO-
PHHT pOCTa TBOPYECKON AKTUBHOCTH M CAMOCTOSTEIILHOCTH

I15— BiaseHue TpaBUilaMU TEXHU-
K1 0€30TacCHOCTH NP HMCIIOIH30Ba-
HUH XUMHUYECKUX BEIIECTB.

@®opMbl ¥ METOJIBI KOHTPOJIS

MPaKTUYECKOE 3aHATHE.

O1leHKa pe3ynbTaToB 00yYeHUs:

Onenka paboThl Ha IPAKTUYECKOM 3aHSTHH,

I16—chopMupoOBaHHOCTH co0-
CTBEHHOH MO3HMILUH 10 OTHOLICHUIO
K XMMHUYeCKOW HH(OpMalnuu, Io-
JTy4aeMoH U3 pa3HbIX UCTOUHUKOB.

DopMBI M METOIBI KOHTPOJIS

CamocrosiTenpHast paboTa, TECTUPOBAHUE, MPAKTHUECKOE 3a-
HATHE, pa3paboTKa CXEMbI, PEIICHUE 3a]ad, JOKJIaIbl C Ipe-
3CHTAIMsIMH, 3aI0JTHCHUE TaOJMIbI, pedepar, TeKyIui KOH-
TPOJIb, 9K3aMCH.

O1eHKa pe3ylILTaTOB 00YUEHUS:

OIICHKA BHITIOJTHEHHOT'O MHIMBHIyaJIbHOTO 3aaHus (pedepar,
JIOKJIaJT C Tpe3eHTaIel, Tabiuia, penieHne 3a1aqn, cXxeMma,
TECTUPOBaHUE), a TakXke padoTa Ha MPAKTUUYECKOM 3aHSATHUH,
caMOCTOsITeNIbHAsE paboTa, MOHHTOPHHI POCTa TBOPUYECKOM
AKTUBHOCTH U CAMOCTOSTEILHOCTH

I17-chopMupoBaHHOCTh TIPEICTaB-
JIeHU| O poJu U MecTe OMOJIOTHU B
COBPEMEHHOM HAay4YHOW KapTHHE
MHUpa; TOHUMaHHUE POJIM OHOJIOTUU
B (OpPMHPOBAHUM Kpyrosopa H
(byHKIMOHATBHON IPaMOTHOCTH
JUISL pEIIeHUs] TPAKTUUECKUX 3ajau.

@®opMBI U METOIBI KOHTPOJIS

CamocrosTenbHas paboTa, TECTUPOBAaHHUE, MPAKTUUYECKOE 3a-
HATHE, pa3paboTKa CXEMbl, pelIeHne 3a/1ad, JOKIaasl ¢ mpe-
3€HTalMsMH, 3all0JHEeHHEe TaOauibl, pedepat, TeKYIIUA KOH-
TPOJIb, 9K3aMEH.

O1leHKa pe3ynbTaToB 00yUeHUS:

OIICHKA BBITIOJTHEHHOT'O MH/IMBUIyaJIbHOTO 3aaHus (pedepar,
JIOKJIJl C TMpe3eHTaluel, Tabnuua, peleHue 3a1aum, cxema,
TECTHPOBaHUE), a TakKe padoTa Ha MPaKTUYECKOM 3aHITHH,
CaMoCTOsITeNIbHAs PaboTa, MOHUTOPHHI POCTa TBOPYECKOM
AKTHBHOCTH U CAMOCTOSITEITLHOCTH

18- BnageHne OCHOBOMOJIATAIO-
IIMMHU TIOHSITUSMHU U TPEICTaBIIe-
HUSIMU O KHUBOW MpHUPOJE, €€ YPOB-
HEBOW OpPTraHU3aIlK U 3BOJIIOLINH.

@DOpMBI U METO/IbI KOHTPOJIS

CamocrosiTenbHast paboTa, TECTUPOBaHUE, MPAKTUYECKOE 3a-
HATHE, pa3pabOTKa CXeMbl, pelleHue 3aay, JOKJIaabl C Ipe-
3€HTallMsIMH, 3al0JIHeHHEe TabNuLbl, pedepar, TeKyUil KOH-
TPOJIb, DK3aMEH.

OreHka pe3yabTaToB 0OyUEHHs:

OLIEHKa BBITIOJJHEHHOTO MHIUBUYaJIbHOTO 3a1aHus (pedepar,
JIOKJIQJl C Mpe3eHTalueil, Tabnuna, peleHrue 3ajadn, cXema,
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TECTUPOBAHHUE), a TaKke paboTa Ha MPAKTHUYECKOM 3aHSATHH,
camMocCTosiTeNlbHass paboTa, MOHHTOPHHI POCTa TBOPUYECKOM
AKTHBHOCTH U CAMOCTOSITEIILHOCTH

I19- yBepeHHOe moOib30BaHUE OMO-
JIOTUYECKOW  TEPMHUHOJIOTHEH U
CHUMBOJIUKOH.

@DOopMBI U METOBI KOHTPOJIS

CamocrosTenbHas paboTa, TECTUPOBAaHHUE, MPAKTUYECKOE 3a-
HATHE, pa3paboTKa CXEeMbl, pelIeHue 3ajad, JOKJIaabl C mpe-
3CHTAIMSIMH, 3allOJTHEHUE TaOJHIbI, pedepaT, TeKYIIHA KOH-
TPOJIb, IK3aMEH.

O1leHKa Pe3y/IbTaTOB 00yUEHHUS:

OIICHKA BBITIOJHEHHOT'O WHIMBHIyaJIbHOTO 3a1aHus (pedepar,
JIOKJIJI C TPE3CHTAaIeH, Ta0yunIa, peleHne 3a1a4u, cxema,
TECTUPOBAHUE), a TaKXKe padoTa Ha MPAKTUYECKOM 3aHSATHUH,
CaMOCTOsITeNIbHAs Pab0Ta, MOHUTOPHHI POCTa TBOPYECKOM
AKTUBHOCTH U CAMOCTOSITEIIbHOCTH

I110-BnateHe OCHOBHBEIMHA METO-
JTaMHU HAay4HOTO MO3HAHUS, UCIIOJIb-
3yeMbIMH TPH OUOJIOTHYECKUX HC-
CIIENOBAHUSAX JKUBBIX OOBEKTOB U
9KOCHUCTEM: ONHMCAHHEM, H3MEPEHHU-
€M, MPOBEICHNEM HaOIIOICHU;

DopMBI B METOIBI KOHTPOJIS

CamocrosiTenbHast paboTa, TECTUPOBAHUE, MPAKTHYECKOE 3a-
HATHE, pa3paboTKa CXEMBbI, PEIICHUE 3aa4, JOKJIaIbl ¢ Ipe-
3CHTAIMsMH, 3aI0JTHCHUE TaOJMIbI, pedepar, TeKyIuil KOH-
TPOJIb, IK3aMCH.

O1eHKa pe3yiIbLTaToOB 00yYEHMS:

OIICHKA BBITIOJTHCHHOTO MHIUBUIYAIbHOTO 3a1aHus (pedepar,
JIOKJIaJl C Mpe3eHTaIMel, Tabmuia, peneHne 3a1adu, cxema,
TECTUPOBAHHUE), a TakkKe padoTa Ha MPAKTHYECKOM 3aHSTHH,
caMoCTOsITeNIbHAsE paboTa, MOHHTOPHHI POCTa TBOPUYECKOM
AKTHBHOCTH M CaMOCTOSITEILHOCTH

I111- BBIsIBIEHUE W OLIEHKA aHTPO-
MTOT€HHBIX U3MEHEHHI B TIPUPOJIC.

@DOopMbI U METObI KOHTPOJIS

CamocrosiTenbHast paboTa, IPaKTUYECKOE 3aHATUE, TOKIAJIbI C
Mpe3eHTalMSIMU, pedepar, TeKYLIUl KOHTPOJIb, IK3aMEH.
O1leHKa pe3ynbTaToB 00yUeHUS:

OILICHKA BBINOJIHEHHOT 0 pedepaTa, T0KIa1a ¢ Ipe3eHTalueH, a
Takke paboTa Ha MPAKTUYECKOM 3aHATHUU, CAMOCTOSITENbHAs
paboTa, MOHUTOPUHT POCTa TBOPUECKON aKTUBHOCTU U Camo-
CTOSATEIBbHOCTU

I112-chopmMupoBaHHOCTh  yMEHUI
OOBSACHATh pe3yNbTaThl OHOJIOTH-
YEeCKUX HKCIEPUMEHTOB, pelaTh
3JIEMEHTApHbIE OMOJIOTHUECKHE 3a-
Jlauu.

@®opMBI U METOIBI KOHTPOJIS

CamocrosTenbHas paboTa, TECTUPOBAaHHUE, MPAKTUUYECKOE 3a-
HATHE, pa3paboTKa CXEMbl, pelIeHne 3a/1ad, JOKIaasl ¢ mpe-
3€HTalMsMH, 3all0JHEeHHEe TaOauibl, pedepat, TeKYIIUA KOH-
TPOJIb, 9K3aMEH.

O1leHKa pe3ynbTaToB 00yUeHUS:

OIICHKA BBITIOJTHEHHOT'O MH/IMBUIyaJIbHOTO 3aaHus (pedepar,
JIOKJIJl C TMpe3eHTaluel, Tabnuua, peleHue 3a1aum, cxema,
TECTHPOBaHUE), a TakKe padoTa Ha MPaKTUYECKOM 3aHITHH,
CaMoCTOsITeNIbHAs PaboTa, MOHUTOPHHI POCTa TBOPYECKOM
AKTUBHOCTH U CAMOCTOSITEITHHOCTH

I113-chopmupoBaHHOCTH co0-
CTBEHHOU MO3HIINYU 110 OTHOIIICHUIO
K Ouosornyeckoil uHpoOpManuy,
MOJIy4a€MOW M3 PAa3HbIX HMCTOYHU-
KOB, TJIOOQJBbHBIM 3KOJOTHYECKUM
npobieMam.

@DOpMBI U METO/IbI KOHTPOJIS

CamocrosiTenbHast paboTa, TECTUPOBaHUE, MPAKTUYECKOE 3a-
HATHE, pa3pabOTKa CXeMbl, pelleHue 3ajad, JOKJIaabl C Ipe-
3€HTallMsIMH, 3al0JIHeHHEe TabNuLbl, pedepar, TeKyUil KOH-
TPOJIb, DK3aMEH.

OreHka pe3yabTaToB 0OyUEHHs:

OLIEHKa BBITIOJJHEHHOTO MHIUBUYaJIbHOTO 3a1aHus (pedepar,
JIOKJIQJl C Mpe3eHTalueil, Tabnuna, peleHrue 3ajadn, cXema,
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TECTUPOBAHUE), a TaKke paboTa Ha MPAKTHUYECKOM 3aHSATHH,
camMocCTosiTeNlbHass paboTa, MOHHTOPHHI POCTa TBOPUYECKOM
AKTHBHOCTH U CAMOCTOSITEIILHOCTH

OneHka WHIMBUIYaTbHBIX OOpPA30BATENBHBIX JOCTHXKCHHH MO pe3ynbTaTaM TEKYIIEero
KOHTPOJISI IPOU3BOJIUTCS B COOTBETCTBUM C YHUBEPCAIBHOM IIKaJION (Tabsinua)

KadecTBeHHast olleHKa WHAWBUYAIBHBIX 00pa30BaTEIbHBIX
IIpoueHT pe3yabTaTUBHO- N
JIOCTHKEHUI
CTH (IIpaBUJIBHBIX OTBETOB) v
Oayu1 (0OTMETKA) BepOaIbHBIN aHAJIOT
6onee 85 5 OTJIUYHO
ot 70 no 84 4 XOpOUIO
ot 55 1o 69 3 YJIOBJIETBOPUTEIHHO
MeHee 54 2 HEYJOBJIETBOPUTEIHHO
Pa3paboTunku:

CumonoBa Bepa AnekceeBHa, npemnojaBareiib TexHukyma [lepmckoro uactutyta (huimana)
POV um. I'.B. [Inexanosa

CumanoBa Mpuna MapkoBHa, npenojaBareib TeXxHukyma [lepmckoro nacturyra (prinana)
POV um. I'.B. [Inexanosa
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