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1. HACHIOPT PABOYEM MPOTPAMMBI YYEBHOI'O ITPEJIMETA
XUMUs

1.1 OOJaacTp NpUMeHEeHUs] MPOrPaMMBbI
Peanuzanusa cpeanero o6mero oopaszoanusi B npenenax OIT CITO mo mporpamme
MOJTOTOBKHA  CHEUUAIUCTOB CPEIHEro 3BE€Ha 10 crenuainbHocTH  «15.02.10
MexatpoHruka ¥ MOOWJIbHAas POOOTOTEXHUKA (IO OTpPacisiM)» B COOTBETCTBUM C
OI'OC CIIO mno cmnemumanbHOoCcTH «15.02.10 MexaTtpoHuka u MOOWIbHas
poboToTexHuka (Mo otpacisMm)», ¢ yuerom TpeboBanuit ®I'OC cpennero oOiero
o0pa3oBaHusi, YTBEpKJIEHHOTO TpukazoM MunoOpHayku Poccun ot 17.05.2012 Neo
413 u denepanbHOM 00pa3oBaTEIbHOM MNPOTPAMMBI, YTBEPKIACHHOW MPUKA30M
Munnpocsemenus Poccun ot 23.11.2022r. Nel1014.

1.2 O0mas xapaKkTepucTHKa y4eOHOro npeamMera Xumus

XUMHUSL KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WrpaeT ocoOyl0 poJib B
COBPEMEHHOW IMBWIM3AIMK, B CO3/JaHWU HOBOW 0a3bl MaTepHUaIbHON KyJIbTYPHL
TecHo B3aMMOAEMCTBYSI C JpPYrMMU €CTECTBEHHBIMM HayKaMU, XUMHUS cTajna
HEOTHEMJIEMOI YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO
TpyAa M KU3HU Kaxka0oro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3MJIaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMI HanpaBji€HAa Ha pEILICHUE
ro0aibHbIX NpoOJieM yCTOMYMBOTO Pa3BUTHSL YEIOBEYECTBA — CBIPHEBOM,
OHEPTETUYECKOH, MUIIEBOM, SKOJIOTHUECKON OE30MaCHOCTH U OXPaHbI 3J0POBBS.

B cooTrBerctBUM ¢ OOMMMHM UENSIMH M TOPUHIMIAMH CpPEIHEro OOIlero
obpazoBanusi cojepkanue mnpeamera «Xumus» (10—11 xmaccel, 6a30BbI YPOBEHb
M3YUYEHUS1) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOATOTOBKY
0o0yJammuxcs, HEOOXOIUMYI0 UM ISl BRIPAaOOTKA MUPOBO33PEHYECKUX OPUEHTUPOB,
YCIIEUTHOTO BKJIIOUEHHS B JKM3Hb COLMYMa, MIPOJOJIKEHUSI 00pa30BaHusl B PA3TUYHBIX
00J1acTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsromumMu  OpeaMera «XHUMHUS» — SBISIIOTCA  0a30Bble  Kypehl  —
«Oprannueckas xumuss» U «OOm@as W HeopraHMYeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpaHUSI KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HayKH: cCHCTEMa
3HAaHUM O HEOPTaHWYECKOW XMMHUHU (C BKJIIOUCHHEM 3HAHMM M3 OOIed XHUMHUHU) U
OPTraHUY€CKON XUMUHU.

[lon HOBBIM yIJIOM 3peHUsT B MpeaMere «XuMus» 0a30BOro ypoBHs
paccMarpuBaeTcs M3y4YEHHBIH HAa YpPOBHE OCHOBHOTO o00miero oOpa3oBaHUs
TEOPETHUECKH MaTepuall U  (AKTOJIOTMUECKHUE CBEIEHUSI O BEUIeCTBaX U
XAMHWYECKOW PEaKIUu.

Enunnas cucrema 3HaHMI O BAOXKHEHMIIMX BELIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaXx M NPHUMEHEHHU, a4 TAKXKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MpOTEeKaHusl pomnoiHseTca B Kypcax 10 u 11 kimaccoB anmemeHTamu
coAep KaHusl, UMEIOIIUMHU KyJbTYypPOJOTUYECKUI U MPUKIAJTHON XapaKTep.

1.3. Lean uzyyeHus yueOHOro npeaMera Xumus

['maBHBIMU TENSIMH M3YUYEHUS NpeaMera «Xumus» Ha 6a3zoBoMm yposHe (10-11
KJI.) SIBJISIFOTCSL:

1. <¢dopMupoBaHMEe CHCTEMBl XUMUYECKHX 3HAHUM Kak  BaKHEHIIeH
COCTABJISIIOIIEH E€CTECTBEHHO-HAYUYHOW KapTHHBI MHUpa, B OCHOBE KOTOPOM JiexKar
KJIIOUEBbIC MOHATHUS, (DyHIaMEHTaJIbHbIE 3aKOHbI U TEOPUM XHMHH, OCBOCHHE SI3bIKa
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HAyKH, yCBOGHHE H  IOHUMAHUE  CYIIHOCTH  JIOCTyNHBIX  0000mIeHui
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C MCTOpUEH UX pPa3BUTHI U
CTaHOBJICHUS;

2. (popmupoBaHMe U pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJAX IMO3HAHUSA
BCIIECTB M XHUMHUYCCKHX peEaklui, HEOOXOIUMBIX [JI TNPUOOPETCHHUS YMEHHMA
OPUEHTUPOBATHCSI B MHPE BEIICCTB U XMMHYECKUX SIBJICHHWH, HMEIOIIUX MECTO B
MIPUPOJIC, B MPAKTUUECKOUN U MOBCETHEBHON KU3HU;

3. pa3BUTHE YMEHUI U CIIOCOOOB NESATEIILHOCTH, CBA3aHHBIX C HAOJIIOJCHUEM U
O0OBSCHEHHEM XHMHUUYECKOIO DSKCIEPUMEHTa, COOMIOJECHHEM MpaBUi 0e30MacHOro
oOparieHus ¢ BelecTBaMu.

4. amanTanys oO0ydYarOIIUXCS K YCIOBHSIM JMHAMUYHO Pa3BHUBAIOIIETOCS MHUPA,
dbopmupoBanue UHTEJUIEKTYalIbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSITEIbHOMY TMPHUHSATHIO TPAMOTHBIX
pelIeHNii B KOHKPETHBIX JXKU3HEHHBIX CUTYaIlMsIX, CBSI3aHHBIX C BEIICCTBAMU U UX
NpPUMEHEHHUEM;

5. ¢opMmupoBaHne y OOy4YalOIMMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETCHIIMM), HMEIOIINX YHUBEPCATHLHOE 3HAYEHHE [ pa3IMYHbIX BHJIOB
NeSTeIbHOCTU: pEIlIeHUs MpoOsieM, MOUCKa, aHaliu3a W oOpadoTkKH MH(pOpMAaIUH,
HEOOXOUMBIX ISl IPUOOPETEHUs OMbITa AESTEIbHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B IMO3HAHMM XHUMHUHM, a TaKXkKe /IS OIEHKH C TMO3UIMHA HKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUSA BELIECTB M XUMUYECKUX MPOLECCOB HA OpraHU3M
YeJioBeKa U MPUPOIHYIO CPENY;

6. pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, HMHTENJIEKTYaJbHbIX M TBOPUYECKHX
CHOCOOHOCTEH 00ydYaronuxcsi: CIOCOOHOCTH CaMOCTOSITEILHO MPHOOPETaTh HOBHIC
3HaHUS TI0 XUMUU B COOTBETCTBHUU C KMU3HEHHBIMH MOTPEOHOCTSIMH, UCIOJb30BAThH
COBpEMEHHbIe HH(OPMAIMOHHBIE TEXHOJIOTUM [JI1 TOUCKA U aHalu3a y4eOHOU U
HAYYHOTIOMYJISIPHOM HHPOPMAIIMA XUMHUUECKOTO COJEPIKaHuUS;

7. popMHpOBaHUE U pa3BUTHE Y OOYYAIOMIMXCS aCCOLUATUBHOIO U JIOTHUECKOTO
MBIIIEHUSI, HaOMIOAATEILHOCTU, COOPAHHOCTU, AKKypPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBbI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUM U MPOBEAECHUM XHMHUYECKOTO
HKCIIEPUMEHTA;

8. BocnuTaHue y oOyuammuxcs YOeXKIEHHOCTM B T'yMaHUCTHYECKOM
HAMpaBJIEHHOCTH XHUMHUH, €€ BaXXHOW pOJM B pEUICHUH IJIOOANIbHBIX MpoOIeM
pPalMOHAIILHOTO TMPUPOAOTOJIb30BAHUS, TOIMOJIHEHUSI YHEPreTUUYECKUX PECYypCOB U
COXpaHEeHHs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOUIIEHHS K TPUPOJE M CBOEMY 370pOBBIO, a TakKe MPUOOPETeHUsI OIbITa
WCIOJIb30BaHMSI TOJYYEHHBIX 3HAHWUW ISl TOPUHATHS TPAaMOTHBIX pEIICHUH B
CUTYAalUAX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSIMU

1.4 Mecto yueOoHoro npeamera B crpykrype IIICC3:

VY4eOHbiii npeamMer «XuMus» ABIACTCS YUYEOHBIM IMPEIMETOM 00s3aTebHON
npeameTHoit  obmactu  «EctrectBennbie  Haykm»y DI'OC  cpemnero  o6riero
o0pa3oBaHusl.

B yue6nom mutane IIIICC3 yueOHbl mpeameT «XUMHs» BXOIUT B COCTaB
00111e00pazoBaTeNbHbIX yUeOHbIX TUCHIUIUIUH.



[Ipu 5TOM M3yueHHe y4eOHOro npeaMera XuMus NpeayCcMOTPEHO Ha 6a30BOM
YPOBHE W HaIPaBJIIEHO Ha JOCTW)KEHHE JIMYHOCTHBIX, METAlPEAMETHBIX U
NPEIMETHBIX PE3YJIbTATOB.



2 IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O
HNPEIMETA XUMMUA

JIMYHOCTHBIE PE3VYJIbTATHI

JInyHOCTHBIE  pe3yJIbTaThl  OCBOCHHS  TpeaMeTra «XHUMHUS»  OTPaKaroT
chOPMHUPOBAHHOCTh  OMBITAa TIO3HABATEIBHOW M MPAKTUYECKOW JICSATEIHLHOCTH
oOydamImuxcs Mo pealu3aldu MPUHATHIX B OOIECTBE IICHHOCTEH, B TOM YMHCIIE B
YacTu:

1) rpa:k1aHCKOr0 BOCIIUTAHUSA:

OCO3HAHUS OO0YYaIONUMHUCA CBOUX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH,
YBKEHHS K 3aKOHY W MPABOTIOPSIKY;

MPEACTABICHUSI O COUMAIbHBIX HOPMaxX M TMpaBWiIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NIESITETLHOCTH MPU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUU y4YEOHBIX M MO3HABATEIbHBIX 3a7a4, BBITOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaThb W TIPUHUMATh MOTHBBI, HAMEpPEHHUS, JIOTUKY |
apTyMEHTHI IPYTHX MPU aHAIN3E PA3IUYHBIX BUAOB yUEOHOU NeATeTbHOCTH;

2) IATPUOTUYECKOTO BOCIIMTAHUS:

LIEHHOCTHOTO OTHOUIIEHHS K HCTOPUYECKOMY UM HAy4YHOMY HACIIEIHIO
OTCUYECTBCHHOM XMMMUH;

YBOKEHUS K TIPOIIECCY TBOpPYECTBA B OO0JACTH TEOPUHM M TPAKTHUECKOTO
NPUMEHEHHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTWXKEHHS HAyKH €CTh pe3yJibTaT
JUIATEIbHBIX ~ HAONIOJAEHWM,  KPOMOTIMBBIX  JKCIEPUMEHTAIBHBIX  TOWCKOB,
MOCTOSIHHOTO TPYy/la YUYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAINU3E
nH(opMaIy 0 EePeOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XHUMMH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO MOBEIACHUS;

CIIOCOOHOCTH OIICHUBAaTh CUTYallUU, CBSI3aHHBIC C XMUMHYECKUMH SIBICHUSIMH, U
IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJICHHE U TOCTYNKH CBOUX TOBAapHIIEH C
MO3UIIMA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUN ATHUX
MOCTYTIKOB;

4) dopmupoBaHusi KyJbTYpPbI 310POBbSI:

MOHUMAaHUS  I[IEHHOCTEW  370pOBOTO M 0e30macHoro oOpas3a IKHU3HW,
HEO0OXOJIUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3HMUECKOMY U
MICUXUYECKOMY 3710POBbIO;



coOmroeHnsi TpaBuia 0€30MacHOTO OOpallleHusi C BEIeCTBaMH B  OBITY,
MOBCEAHEBHON XU3HU U B TPYJOBOW AESITEIHHOCTH;, MOHUMAHHUS LIEHHOCTH MPaBUI
WHIVBUAYAIPHOTO ¥ KOJUIGKTUBHOTO 0O€30MacHOTO TIOBEJACHUS B CHUTyaIusIX,
YIPOXKAKOUIMX 30POBBIO U KU3HU JIOJIEH;

OCO3HAHUS TIOCIIC/ICTBHA W HENPUSTUS BPEIHBIX MPUBBIUCK (yMOTpeOIeHUs
QJIIKOTOJIs1, HAPKOTUKOB, KypPEHUS;

5) TpyaoBoro BOCIMTAHUSI: KOMMYHMKAaTHUBHOM KOMIIETEHTHOCTH B y4€OHO-
HCCIIEI0BATENILCKON NEeSITEIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKOW M JAPYTHX
BUJIAX JIESITEIBbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE€ y4YacTHE B PEIICHUU MPAKTHUUECKHUX 3a]a4 COLUUATbHOMN
HAINPaBJIEHHOCTH (B paMKax CBOErO Kijacca, IIKOJIbI);

HMHTEpeca K MPAKTHUYECKOMY H3YUYEHHUIO MpodeccHil pa3iudyHOro pojia, B TOM
YHUCJIC HA OCHOBE MIPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMUU;

YBOKEHUS K TPYAY, JIIOASM TPyJa U pe3ysibTaTaM TPYAOBOH AESITEIbHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY  HHIUMBUAYAIBHOW  TPacKTOPUU
oOpazoBanus, Oyayiiel npodeccun U peain3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB
C YyuéTOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMHH, HWHTEPECOB U
noTpeOdHOCTEN 00IIECTBA;

6) ’K0J10rM4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 1IeJIECOO00Pa3HOT0 OTHOLIEHUS K TMPUPOJAE, KaK HCTOUYHHKY
CYIIECTBOBAHUS KU3HU HA 3eMIJIE;

MOHUMAHUS TIO00ATBLHOTO XapakTepa HJKOJOTHYECKUX TNpoOjeM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CpPEJIbI;

OCO3HaHUSI HEOOXOIUMOCTH MCIOJIb30BaHMS JOCTHKEHUA XUMUM JUISl PEILICHUs
BOIIPOCOB PalMOHAIILHOTO MPUPOAO0TI0IH30BAHNUS;

AKTUBHOTO  HENPUSATHS  JICMCTBUM, TMPHUHOCAIIMX BpEd  OKPY KaKIIEH
OPUPOJITHON cpelle, YMEHHsS NPOTHO3UPOBAThH HEOIArONMPUSITHBIE HSKOJOTHUECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX EUCTBUN U MPEJOTBpallaTh UX;

HAJIMYMSI PA3BUTOTO SKOJOTHYECKOTO MBIIUIECHUS, SKOJOTHUYECKON KyJIbTYpHI,
OTIBITA AEATENBbHOCTH KOJOTUYECKON HAINpaBIE€HHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMU B TO3HABATENbHOW, KOMMYHUKATUBHOW U COIMAIIBHOM MpaKTUKE, CIIOCOOHOCTH
Y YMEHHUS aKTUBHO MPOTUBOCTOSITh MICOTI0TUN XeMOopoOouw;

7) UeHHOCTH HAYYHOI'0 NMO3HAHMA:

cOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U OOIIECTBEHHOW MPaKTUKU;

MOHUMAaHUS CleUM(UKM XUMHM KaK HayKH, OCO3HaHHA €€ pOoJu B
GbOpMUPOBAHMU PAIMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOIO
npe/cTaBlieHus 00 OKPYJKaIleM MHUpPe KaK O €JIMHCTBE MPUPOJILI U UYETIOBEKa, B



MO3HAHUM TIPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIICHWH TMPOoOJIeM COXpaHCHHS
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00# 3HAYMMOCTH XUMHH JJISI COBPEMEHHOM ITUBUITU3AINH:
B €€ T'YMaHHCTUYECKOW HAIPaBICHHOCTH U BAXKHOW POJM B CO3/IaHUM HOBOM Oa3bl
MaTepUabHON KYJbTYpPbI, PELICHUU TI00aIbHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, DHEPIrEeTUYECKOW, IMIUEBOM U  IKOJOTHUYECKOU
0€e30MacHOCTH, B Pa3BUTUU MEIULIMHBL, 00ECIEUEHUN YCIOBUH YCIEIIHOTO TpyJAa U
AKOJIOTHYECKH KOMMOPTHOM JKM3HU KaKJIOTO 4jieHa OOIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH  METOJIOB
MO3HAHUS, HWCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIydyaeMble 3HaHUS JUIs aHaliu3a U OOBSICHEHUS SIBICHUH OKPYIKAIOIIEr0 MUpa U
OPOUCXOJAIIUX B HEM U3MEHEHUM, YMEHHUS JenaTh 0OOCHOBAHHbBIE 3aKIIOUEHHS Ha
OCHOBE Hay4HBIX (PAKTOB M MMEIOIIUXCS JaHHBIX C IEJbI0 MOJIYUYECHUS J10CTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XHMUYECKUE 3HAHUSA IS
peuieHus npoOieM B peajbHbIX )KM3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKON IeSITEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTM K  HEMPEphIBHOMY  OOpa3oBaHHIO U
caM000pa30BaHNIO, K AaKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHUW 10 XWMHH B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IMUHBIX chepax npodeccnoHATLHON
NEeATEeIbHOCTU

METAIIPEIMETHBIE PE3YJIbTATDI
OBi1aieHHe YHHBEPCAJIbHBIMH MO3HABATEIbLHBIMH JAEHCTBUAMMU:

bazosvie nocuueckue  Oeticmeusi:  caMOCTOSITENIBHO  (OpMyJupoBaTb U
aKTyalu3upoBaTh NpoOJieMy, BCECTOPOHHE €€ paccMaTpuBaTh; ONPENETATh LENH
NEATEeIIbHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUU HUX JOCTUKEHHUS, COOTHOCHUTH
pEe3yJIbTaThl JEATEILHOCTH C MOCTABICHHBIMU LEISIMU; UCIIOIb30BATh IIPU OCBOCHHUU
3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUSI — BBLACNHATH XapaKTEPHbIE NPU3HAKU
NOHSATUM W YCTAaHABJIWBATHL WX B3aMMOCBSI3b, HCIOJB30BAaTh COOTBETCTBYIOIINE
HNOHATHUSL 1JIsI OOBSICHEHUS! OTIENbHBIX (DAKTOB U SIBIICHUN; BHIOMpPATh OCHOBAHUS U
KpUTEPUH I KiacCU(UKAIMKM BEIIECTB M XHMHUYECKUX pPEaKIWi; yCTaHaBIUBATh
MPUYMHHO-CJIECTBEHHBIE  CBSI3M MEXKAY H3YYaeMbIMU  SIBIICHUSIMH;, CTPOUTH
JOTUYECKHUE PACCYKIEeHUsI (MHAYKTHUBHBIE, I€IYKTHBHBIC, IO AHAJOTHUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEUHS] B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIUPOBATH
BBIBOJIBl U 3aKJIIOYEHHUS; IPUMEHSATh B MPOLIECCE MO3HAHUS, UCIOJIb3yEMbIe B XUMUU
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MPEOOPa30BhIBATh MOJEIbHBIE MPEICTABICHUS
— XUMUYECKUH 3HaK (CHUMBOJI) DJIEMEHTa, XuMU4eckas G(opMylia, ypaBHEHHE
XUMUYECKOW peaKlUU — MpHU PEIICHUH yYEOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX



3a/lay, TMPUMEHATh HAa3BaHHBIC MOJIENbHBIE TIPEJCTABICHUS [  BBIIBJICHHUS
XapaKTEepPHBIX MPU3HAKOB M3YUYaEMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

Fazosvie uccnedosamenvckue Oelicméus: BIaJeTh OCHOBAaMHU METOJIOB
HAYYHOTO TIO3HAHUSl BEIECTB U XUMHUYECKUX peakuuil; GopMyIupoBaTh UEIH U
3alayd  WCCIEAOBAHUS, HCIOJB30BATh  IOCTABJICHHBIE W  CAaMOCTOSTEILHO
chopMyIUpPOBaHHBIE BOMPOCH B KAaYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIsi
(GbopMHUpOBaHUS TUIIOTE3bI MO MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;
BJIQJIETh HABBIKAMHU CAMOCTOSITEIbHOTO TUIAHUPOBAHMSI U MPOBEIACHUS yYUEHHUUECKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HaAONIOAaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEILHO TMPOTHO3UPOBATh €ro pe3yibTar, (GopMyIaupoBaTh OOOOLIECHUS U
BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YJIbTATOB HCCIEAOBAHUS, COCTABISATH
000CHOBaHHBII OTYET O MpOJIeTaHHON paboTe; MpHOOpETaTh OMBIT YYECHHUUECKOM
UCCIIEA0BATENLCKOM UM TPOEKTHON JEITENbHOCTH, NPOSIBISATH CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEIbHOMY IOUCKY METOJOB PEIICHHs MPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METOJIOB IMO3HAHUS.

Paboma ¢ ungopmayuen: OpueHTHUPOBATHCS B Pa3JIMYHBIX HCTOYHHUKAX
uHbopmalmu  (Hay4YHO-TIOMYJISIpHAsT ~ JUTEpaTypa XHMHYECKOTO  COJEp KaHMs,
cropaBouHble TocoOus, pecypchl MHTepHeTa), aHaIU3UpoOBaTh HHOOPMALIHIO
pa3sIMYHBIX BHIOB # (GOPM MPEACTABICHUS, KPUTHUECKH OICHHBATh €&
JOCTOBEPHOCTh M  HEMPOTUBOPEUYMBOCTh;, MPUOOPETATh OMBIT HCIOIb30BAHUS
UHPOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUN M PA3IMUHBIX IMOMCKOBBIX CHCTEM;
CaMOCTOSITEILHO BBIOMPaTh ONTUMAIbHYIO (OpMY TpelncTaBieHus HH(DOpMaIu
(cxembl, rpadukd, aUarpamMMbl, TaOJHIBI, PUCYHKH W JAPYTUE); HCIOJIb30BaTh
HAYYHBIH SI3BIK B KA4eCTBE CPEICTBA IPH pabOTe ¢ XUMHUYECKOW HH(pOpMAaIuei:
MPUMEHSTh MEXMpeIMeTHbIE ((PU3NYECKUe W MaTeMaTUYeCKHe) 3HAKU M CHUMBOJIBI,
dbopmyiibl, abOpeBUATYyphbl, HOMEHKIATYpPY; MCIOJb30BaTh M MPEeOOpPa30BHIBATH
3HaKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH.

OBnanenue YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH yueOHbIMH
AEeCTBUSAMMU:

3a/1aBaTh BOIPOCHI MO CYILECTBY OOCYXJTaeMOil TeMbl B XOJ¢ AWaliora W/WiIu
JIMCKYCCHUH, BBICKa3bIBaTh UaeH, (HOPMYIHUPOBATH CBOU MPEII0KEHHUSI OTHOCUTEIHHO
BBITIOJIHGHUS TIPEJIOKCHHON 3a1a4H,

BBICTYNATh C IMpE3CHTAllMel pe3yJIbTaTOB TO3HABATEIbLHON JESTEIHHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIHU COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJHEHUU
XUMUYECKOTO SKCIEPUMEHTa, MPAKTHUECKOW paboThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaiu3alii y4eOHOro MpoeKTa U POPMYITUPOBATH BBHIBOBI IO
pe3yiibTaraM MPOBEAEHHBIX MCCIEAOBAHUN IyTEM COMIACOBAHMS IMO3HUIMNA B XOJ€
o0cyxieHnss 1 0OMeHa MHEHUSIMU.

OBiajieHHe YHHBEPCAJbHBIMH PeryJisiTABHBLIMUA Y4eOHbIMH AeHCTBUIMU:
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CaMOCTOSTENBHO IUIAHUPOBATh H OCYIIECTBIATH CBOIO TMO3HABATEIILHYIO
NeSITEIbHOCTh, OIpenaeasis €€ Nead W 3aJadyd, KOHTPOJHpPOBAaTh M MO MEpe
HEOOXOJMMOCTH  KOPPEKTUPOBATh  MpEAJiaraéMblil  alrOpUTM  JCUCTBUH  TIpH
BBITIOJTHEHUU Y4YE€OHBIX UM  HUCCIEAOBaTENbCKUX 3aJa4, BbIOMpaTh Haubojee
3 PeKTUBHBIA CHOCO0 WX peImIeHus C YYETOM IOJyYEHHUS HOBBIX 3HAHUUA O
BEIIIECTBAX U XMMUUYECKUX PEaKIMIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HA OCHOBE CaMOaHAIU3a U
CaMOOIICHKH.

ITPEAMETHBIE PE3VJIbTATHI

- c(OpMUPOBAHHOCTH NPEJICTABICHUNA O MECTE XHMHUM B COBPEMEHHON Hay4HOMU
KapTUHE MHpa; T[OHMMAaHHWE PpOJM XUMHU B (OpMHUpOBAHMM Kpyrozopa U
(GyHKIMOHAIBHON TPAMOTHOCTH YeJIOBEKa JJIsl pElIeHUs IPAKTUYECKUX 3a]1ay;
- BJIQJICHHE OCHOBONOJIAralOlIMMUA XUMHUYECKUMU TMOHITUAMH, TEOPUAMHU, 3aKOHAMH
U 3aKOHOMEPHOCTSIMU; YBEPEHHOE IOJb30BAHUE XUMHYECKOW TEPMHHOJIOTHEN U
CHUMBOJIMKOM;
- BJIQJICHHE OCHOBHBIMM METOJAMM HAay4YHOI'O ITO3HAHMSI, MCIOJb3YEMBbIMU B XUMUHU:
HAOJIIOJIEHUEM, ONHCAHUEM, U3MEPEHHEM, DKCIEPHUMEHTOM; YMEHHe o0padaThiBaTh,
OOBSICHATh pe3yJIbTaTbl NPOBEACHHBIX OMNBITOB M J€JaTh BBIBOJbI; TOTOBHOCTh U
CHOCOOHOCTh MPUMEHATh METO/IbI MO3HAHMS TIPU 5 PEIICHUU MPAKTHYECKHUX 3a/1ay;
- copMUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBbIC OILIGHKHM M MPOU3BOJUTH
pacyeTsl M0 XUMHUYECKUM (POpMyJiaM U YPaBHEHUSM;
- BIIaJieHUE TpaBUJIaMU TEXHUKH OE30MaCHOCTH TPHU HCIOJIb30BAaHUM XHUMHYECKHUX
BEILIECTB;
- copMUPOBAaHHOCTh COOCTBEHHOW TMO3UIMM TIO OTHOIICHHI0O K XHUMHUYECKOU
UHPOpMaIKH, TTOTyYaeMON U3 PA3HBIX UCTOYHUKOB;
- copMUPOBAaHHOCTH ~yMEHUH  KPUTHUYECKH  AHATU3UPOBATH  XUMUYECKYIO
UHPOPMALIMIO, TOJYYaeMyK M3 pa3HbIX HCTOYHHMKOB (CpEACTBA MAacCOBOM
KOMMYHUKaluu, uTepHer u apyrux);
- ¢(hOpMHPOBAHHOCTh YMEHUI COOJIONATh MpPaBUIIa SKOJIOTHYECKH 1IeJIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU NEATEITbHOCTU B LIETSAX COXPAHEHHUSI CBOETO 3/I0POBbBS
U OKPYX AUl MPUPOJHOM CpElibl, OCO3HABATh OMACHOCTb BO3JICMCTBHS Ha JKUBBIE
OpraHu3Mbl ONPEACIEHHBIX BEIIECTB, MOHUMAas cMbIci nokazarens [[JIK, mosicHATH
Ha MpUMepax CrocoObl YMEHBIIICHHSI U MPEIOTBPAIIEHUS X BPEIHOTO BO3JEHCTBUS
Ha OpTaHU3M YEIIOBEKA;
- s oOydYaromuxcs C OTPaHWYCHHBIMU BO3MOXKHOCTSMH 3JI0POBBSI: YMEHHE
MPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJaX TMO3HAHMS BEIIECTB U
XUMHWUYECKHUX SIBJICHUIA;
- JUIS CIEMbIX M CIa0OBUIAIIMX OOYYaIOMIMXCSI: YMEHHE HCIOJIb30BaTh PeElbePpHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumMmudeckux (Gopmyi.

3 CTPYKTYPA U COAEPKAHUE YYEBHOI'O NIPEIMETA XUMUA

3.1 O0bem yuyeOHOro nmpeamera XuMus M BUABI y4eOHO padoThI

11



Bun yueOHOi padoThl

O0neMm

4acoB

O0beM padoThl 00y4YaIIHUXCH B AKaJleMHUYECKHX Yacax (Bcero) 78
O0bem pabGorbl  O0y4yamIIMXCHd BO B3aHMMOJCHCTBHM C 78
npenojaBarejieM (Bcero)
B TOM YUCIJIE:!

JIEKLUH 40

71a00paTOPHOE 3aHSITHE 38
CamocrositesibHast  padora  oOyuyamoumerocst  (Bcero) ¢ -
000CHOBaHHEM pacyeTa BpeMeHH, 3aTPA4YMBaEeMOr0 Ha ee
BBINIOJIHEHHUE
B TOM YUCJIE:
U3y4yeHUue y4eOHOro/TeOpeTUYecKoro marepuana (1Mo KOHCIEKTaM -
JIEKIU), U3yUYeHHEe OCHOBHOM M JOTOJHUTEIbHOU JIUTEPATYPhI
MOJTrOTOBKA K MPAKTUYECKUM U J1a0OPATOPHBIM 3aHSITUSIM -
BBITIOJTHEHUE WHIWBUIYAJIbHOTO WM IPYIIIOBOTO 3aJIaHUS -
MOATOTOBKA K MPOMEXYTOUYHOM aTTeCTAllUU, KOTOpPasi MPOBOJUTCS B -
dbopme nud. 3auera
MOJITOTOBKA pedepaToB, Mpe3eHTalui U COOOUICHUN -
Kouncyabranum -
IIpome:xxyTouHasi arrectaums B popme
Ne 1 cemecTp — npyrue popmbl KOHTPOJIS 1
No 2 cemectp - nuddepeHIpoOBaHHbBIN 3a4eT 2

CamocrosrtenbHas pabota B o0meoopazoBarenbHoMm 1ukie cornacHo @I'OC CITO

10 CIICHUAJIBHOCTH HC INIAHHUPYCTCA, HO BBIIIOJIHACTCA O6y‘-IaIOIHI/IMI/IC$1 Kak

JIOMAIITHee 3aJaHue.
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3.2 TemaTu4eckuii IVIaH M coepKaHNe Y4eOHOIr0 mpeaMeTa XUMUS

TemaTnyeckune 0J10KkH, OcHoBHOe coiepxkaHue 0O0b | OcHOBHBbIE BU/IBI IeSITEJIbHOCTH 00y4al01Ierocs
TeMbI eM
yaco
B
1 2 3 4
Paznea 1. OBILIASA N HEOPTAHUYECKAS XUMUSA 28
Tema 1.1. ConeprxaHue JeKINU
Ilepuonuyeckui 3akoH | 1| Xumuueckuii 3meMenT. AtoMm. CocTaB aTOMa, U30TOITHI. PackpbIBaTh CMBICI N3y4aeMbIX MOHATUN (BBIABIATH
U NepuoAnYecKas DJeKTpoHHAsI 000I09Ka. DHEPreTUIECKUE YPOBHH, UX XapaKTepHbIE MPU3HAKH), YCTAHABINBATH UX
cucrema /.. MOAypOBHU. ATOMHBIE OpOuTaiy, s-, p-, d-, f-37€MeHTHI. B3aMMOCBS3b. PacKkpbIBaTh CMBICI IEPUOINYECKOTO
Menpeneena. OcobeHHOCTH pacnpeielIeHUs HIEKTPOHOB 110 OPOUTANISM B 3akoHa /. 1. MenpeneeBa u 1eMOHCTPUPOBATh €r0
Crtpoenue aToma. aToMax MaJjbIX U OOJBIIMX MEPUOAOB. DNEKTPOHHAS CHUCTEMaTU3UPYIOLIYI0, OOBSICHUTENbHYIO U
koHurypanus atromoB. [lepuoanueckuii 3aKoH 1 MPOTHOCTHYECKYIO (QYHKIMH. XapaKTepru30BaTh
[lepuoanueckas cucrema XuMu4ueckux 3yemMmeHToB /1. U. 2 AJIEKTPOHHOE CTPOCHUE ATOMOB XUMUYECKUX

MenpneneeBa. CBs3b NEPUOINUECKOTO 3aKOHA U
[lepuoanueckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB C
COBPEMEHHOMW TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XUMHUUYECKHUX DJIEMEHTOB U O6pa3y€MbIX

HUMHU IIPOCTHIX U CJIIOXKHBIX BEHICCTB I10 I'PYIIIIaM U IICPUOAaM.

3HaYeHUE MEPUOJMIECKOTO 3aKOHA U CUCTEMbI XUMHYECKUX
anemMeHToB JI.V. MenjieneeBa B pa3BUTHH HAYKH.

CaMocTosiTenpHas paboTa 00y4aromuxcs:
1. TToaroroBka noknaaoB o Teme «lIpeanocbuiku OTKPBITHS
[leproandeckoro 3aKkoHa» U cOOOMIEHUN Ha TeMy « OTKpBITHE

H.1. Menneneesbm [lepuoanueckoro 3akona u [lepuonnueckoi

CHUCTEMBI XUMHNUYCCKHUX DJICMCHTOB).
2. BemonHenue YHOpaKHCHHU Ha CBOICTBA BJIEMEHTOB M UX

COCAMHEHUN B 3aBUCUMOCTH OT PACIIOJIOKEHUS B IIEPUOINYECKON

cucTeMe. 3aoIHCHUE OHCPIreTUICCKUX ypOBHCfI aTOMOB
QJICMCHTOB MaJIbIX IICPHOJ0B.

AJIEMEHTOB 1—4 mepuoa0B, UCIIOAB3YS MOHATHS S-, P-,
d-3neKTpoHHBIE OpOUTANIN, YHEPTETUIECKHE YPOBHHU.
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUUYECKUX 3JIEMEHTOB U UX COCIMHEHUH IO
nepuosiam u rpynnam [leproaudeckoii cucremsl /1.
H. Menneneena
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TemaTuyeckue 0J10KkH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMBbI eM
yaco
B
1 2 3 4
Tema 1.2. CopepkaHue JICKIIUU
Crpoenne BemecrBa. | 1| Crpoenue BemecTBa. XUMHUYeCKas CBI3b. Bubl (KoBaleHTHAsS PackpbIBaTh CMBICI HU3yYaeMbIX MOHATUN (BBIICISATD
HETIOJISIpHAs U TIOJISIpHAs, HIOHHAS, METaJUIMYeCKas) 1 WX XapaKTepHBIC MPU3HAKHN) U TPUMEHSITH 3TH
MEXaHU3MbI 00pa30BaHUsI XUMUYECKOH CBsI3U (OOMEHHBIN U MOHATHUSI IPU OMUCAHUU COCTABA U CTPOCHUS
JIOHOPHOAKIIENTOPHBIN). Bogopoanas cBsa3b. BaneHTHOCTB. BEIIECTB, ISl OOBSICHEHUSI OTACIBHBIX (PaKTOB U
DnekTpooTpuliaTeabHOCTh. CTeneHs okucineHus. Katnonsl u sBieHni. OnpenensTh BUIbl XUMUUECKOUN CBS3U
aHHOHBI. BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO 2 (KOBaJIEHTHOW, NOHHOMW, METAJTTUYECKOM,
CTpOE€HUs. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTBA. THIIbI BOJIOPOHOM ) B COEJMHEHUSX; TUI KPUCTAININYECKON
KpUCTaJUIMYECKHUX PEIIeTOK U cBoWcTBa BenlecTs. [lonstue o PEIETKH KOHKPETHOTO BetlecTBa. OnpenensTh
JUCIIEPCHBIX cucTeMax. MICTHHHBIE pacTBOPBI BaJICHTHOCTb U CTETICHb OKUCIICHUS] XUMUYECKHUX
KonnuecTBeHHbIE XapaKTEPUCTHKU PACTBOPOB (MaccoBasi OIS 3JIEMEHTOB B COEAMHEHUSIX Pa3IMYHOTO COCTAaBa.
BelecTBa B pactBope). Kitaccudukanusi HeopraHUIecKux [TpoBOANTH BHIYMCIICHUS C UCTIOJIb30BAHUEM TTOHSITHS
coennHeHui. HoMeHKknaTypa HEOpraHM4eCKUX BEUIECTB. «maccoBas J0J1s1 BEUIeCTBa B pacTBope». BrnaneTs
JlabopaTropuas padora Ne 1. O3HakoMIIeHUE CO CBOMCTBAaMHU 2 M3y4aeMbIMA XUMUYECKUMU IIOHATUSIMU.
JIMcnepcHbIX cucteM. [IpuroToBnenre pacTBOPOB 3aJaHHOM
KOHIICHTPAIKH.
CamocrostensHas paboTa 00yJarommxcsi:
BBINIOJIHEHHE YIIPAXKHEHHUI Ha OIpe/ieNIeHUue TUIA CBSI3U U
COCTAaBJICHUS YICKTPOHHBIX U CTPYKTYPHBIX (DOPMYJI BEIIECTB.
Tema 1.3. CopneprxaHue JIEKIIUU
XuMHYeCKHe peaKUH. = "
1| Xummnueckas peakius. Kiaccudukanus XUMUYECKUX peaKIuit OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUECKOU
B HEOPraHMYE€CKOM M OPraHMYE€CKOM XUMHUU. 3aKOH COXPaHEHUS peaKkIuu OT pa3IudHbIX GakTopoB. OnpenensiTh
MacChl BEUIECTB; 3aKOH COXPAHEHUS U MIPEBPAILICHUS SHEPTUU XapaKTep CMEIEHUS XUMHYECKOTO PABHOBECHS B
MIPU XUMHUYECKHUX peakuusx. CKOpOCTh peakiny, ee 3aBHCHUMOCTHU OT BHEIIHETr0 BO3AeUCTBUS (IPUHIUIIT
3aBHCHUMOCTbH OT pa3MnYHBIX GakTopoB. OOpaTUMbIe peaKIIuu. 2 Jle lllarenbe).4CocTaBiasaTh ypaBHEHUS peaKInuid

Xumuueckoe paBHoBecue. DakTophl, BIUSIIONIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipuanun Jle Ilarensbe.

pa3JUYHBIX TUIIOB; MOJIHBIE U COKPAIIEHHBIE
YpaBHEHUSI peaKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
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TemaTuyeckue 0J10KkH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMbl eM
4yaco
B
1 2 3 4

DnekTpoauTuyeckas aucconuaiys. CHIbHBIE U ciadble YCIIOBUSL, PU KOTOPBIX 3TH pPeaKIuu UAYT J0 KOHIIA.
3neKkTpoauThl. Cpeia BOJIHBIX PACTBOPOB BELIECTB: KUCIAs, Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
HeWTpanbHas, menouHas. Bomopoansrii mokazarens (pH) MO3HAHUS — MPOBEICHNE, HAOIIOICEHNUE U OTIHCaHUE
pacTtBopa. Peakuiuu HOHHOTO OOMEHa B OpPraHUYeCcKON 1 XUMHUYECKOTO SKCIIEPUMEHTA (JIEMOHCTPAIlMOHHBIE 1
HEOpPraHNn4ecKor XUMUU. OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIE 71ab0paTOPHBIE OMBITHI, MPAKTUYECKHE PAOOTHI): 1O
peakiuu. [ToHsiTHE 00 2JIEKTPOIU3E PACINIaBOB U PACTBOPOB OTIPEICTICHUIO CPEIbl BOJIHBIX PACTBOPOB BEIIECTB,
coselt. [IpuMeHeHue AJeKTpoIn3a. peakiuii HOHHOTO OOMEHA, BIUSHUIO PA3TUIHBIX

Jladoparopnas padora Ne 2. [Iposegenue peakiiuii HOHHOTO 2 (bakTOpoB Ha CKOPOCTh peakiuid. CiaenoBaTh

obmena. OnpeneneHue cpebl pacCTBOPOB BEIIECTB C TTIOMOIIIBIO MpaBUJIaM IOJIb30BAHUS XUMUYECKON MOCYA0U U

YHUBEPCAITLHOTO WHIUKATOPA. naboparopasiM o0opynoBanueM. [lpencraBnars

JlabopaTopuasi pa6ora Ne 3. BiusiHue pa3nuuHbix pakTopoB Ha 2 pe3yIabTaThl XUMHUYECKOTO AKCIIEPUMEHTa B (hopMe

CKOPOCTh XMMHUYECKOW PEAKIINHU 3allUCU YPABHEHUN COOTBETCTBYIOIIMX PEAKIUNA U

CaMocTosTenpHas paboTa 00y4aromuxcs: JIeNIaTh BBIBOJABI HA UX OCHOBE. [IpoBoauTH

pelIeHue 3a/1a4 1o ONPEICICHUI0 CKOPOCTH XUMHUECKUX BBIYMCIICHHS 10 YPABHEHUSAM XMMHYCCKUX PEAKIHiA,

peakIil, yCI0BUM CMEIICHUS XUMHISCKOT0 PAaBHOBECHS B TOM YHCJIE TEPMOXMMHYECKUE PACYETHI 2

Tema 1.4. CopepkaHue JICKITUH
MeTaniabl 1| Metamnsl [lonoxxenue metamioB B [lepuoandeckoii cucreme PackpbIBaTh CMBICI N3yYaeMbIX MOHATUN (BBIICIATD

XUMHUYECKUX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHHUS WX XapaKTepHBIC MPU3HAKHN) U TPUMEHSITH 3TH
3JIEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. Oo1ue MOHATHUS IPU OMMCAHUU COCTaBa U CTPOCHUS
(buznyeckue cBoiicTBa MeTaJIOB. [I[puMeHeHe METAIIIOB B 2 BEIIECTB, ISl OOBSICHEHUSI OTACIBHBIX (PaKTOB U

ObITY, Ipupoe U TexHuke. CriaBbl METAIJIOB.
DNEKTPOXUMUYCCKUN Pl HAanpsHDKeHUH MeTautoB. OO1e
crocoObl OTy4YeHHs MeTasioB. Koppo3ust MeTasuioB.
Crioco0bI 3alUTHI OT KOPPO3HH.

srneHui. OOBICHATH 00IIME 3aKOHOMEPHOCTH B
N3MEHECHHUH CBOMCTB 3JIEMEHTOB — METAJIJIOB U X
COCAVHEHUN C Y4ETOM CTPOCHHMS UX aTOMOB U
moyiokeHUs B Ileproandeckol CHCTEME XUMHYECKUX
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TemaTuyeckue 0J10KkH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMBbI eM
yaco
B
1 2 3 4
2| OOmrast xapakTepuCTHKa METAIJIOB IMaBHbIX noarpymin (1A- sanemenToB [[. . Menaeneera. XapakTepru3oBaTh
rpynna, [IA-rpynna) [lepuoauueckoil cucTeMbl XUMHUECKHUX (omuchIBaTH) OOIIME XUMUYECKHUE CBOHCTBA
3JeMEHTOB. AMIOMUHUN. AM(DOTEpHBIE CBOICTBA OKCUAA U 2 METAJJIOB, X BAKHEUIIUX COCAMHEHU,
ruApokcuaa amomMunus. OO0IIas XxapakTepuCTHKa METAIOB MOATBEPIK/Iast TO ONMKCAHNE MPUMEPAMHU ypaBHECHUN
no6ounbix noarpynn (b-rpymnm) Iepuoanueckoit cucteMbl COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIU;
XUMUYECKUX 3JIEMEHTOB: M€/lb, LINHK, XPOM, KEJ€30. MpUMEHEHNEe METaJUIOB B PAa3IMYHBIX 00JIACTsX, a
Baxxueiinme coequHEHUST METAIUTOB (OKCH/IBI, TUIPOKCH/IBI, TaKXe UCIOIb30BaHUE UX JUISI CO3/IaHUS
COJIN). COBPEMEHHBIX MaTE€pPHaIOB U TEXHOJIOTUA.
JlaGopaTropuasi padora Ne 4. PenieHue s3xcnepuMeHTaIbHBIX 2 OnuceBaTh CIOCOOBI 3aIATHI METAJLIOB OT
3az1a4 1no teme «Mertauib. KOppo3uu. PackpbiBaTh CYIIHOCTh OKUCIUTEIBHO-
Jladoparopuas padora Ne 5. KauecTBeHHbIE peaklIMK Ha 2 BOCCTAaHOBUTEJIBHBIX PEAKIIUI TOCPEICTBOM

KaTHOHBI MCTAJIJIOB.

CamocrosTenbHas paboTa 00ydaroImXCs:

1. Pemienue 3aa4 Ha onpeiesieHNe KOHLIEHTPAIlUui PacTBOPOB.
2. BeimosiHeHHE ynpa)KHEHUH Ha COCTaBIICHUE YPaBHEHUI
AIEKTPOIUTUICCKON TUCCOIMAINY, peaKI[Uii HOHHOTO 0OMEHa,

TUAapoJIMn3a coJieit

COCTaBJICHHUS HJIEKTPOHHOTO OajlaHCca 3TUX peakLui.
[IpoBoauTh peakuuu, MOATBEPKAAIOIINE
XapaKTEPHbIE CBOMCTBA N3YYaeMbIX BEILECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI METAJUIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHMS — POBEJICHIE, HAOIIOACHNE U ONTUCaHHE
XMUMHMUYECKOT0 IKCIIEpUMEHTa (JEeMOHCTPALlMOHHBIE U
71a00PATOPHBIE OIBITHI, TPAKTUUECKHE PAOOTHI).
[IpencraBiarh pe3ysbTaTbl XUMUYECKOTO
HKCIIEPUMEHTA B (JOpMeE 3alKCH ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIUH U I€JaTh BHIBOIBI HA UX
ocHoBe. CretoBaTh NpaBuiIaM MOJIb30BaHUS
XUMHYECKOH MOCYI0i U TaOOpaTOPHBIM
oOopynoBanueM. [IpoBOUTH BEIYUCIIEHUS IO
YPaBHEHMSIM XUMHUECKUX PEaKIIUi.

Tema 1.5. HemeTa/ibl.

ConeprxaHue JeKINu
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TemaTuyeckue 0J10KkH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMBbI eM
4aco
B
1 2 3 4

1| Hemerannsl. [lonoxxenue HemeTamioB B [lepuoaundeckoit PackpbIBaTh CMBICI HU3y4aeMbIX MOHATUN (BBIICIATD
cucrteMe xumudeckux snemenToB J[.M. Menneneena u 2 WX XapaKTepHBIC MPU3HAKHN) U TPUMEHSTH 3TH
0COOCHHOCTH CTPOCHHUS aTOMOB. DU3HUECKHE CBOWCTBA MOHATHUS IPU ONUCAHUU COCTaBa U CTPOCHUS
HEMETAJUIOB. AJJTOTPOIHSI HEMETAIOB (Ha MpUMeEpe BEIIECTB, /ISl OOBSICHEHUSI OTACIBHBIX (PaKTOB U
KHCIopoaa, cepsl, pochopa u yriaepona). sereHui. OOBIICHATH 00IIHEe 3aKOHOMEPHOCTH B

2| XuMHu4YecKHe CBOMCTBA BAKHEHIIINX HEMETAJIJIOB (TaJIOTEHOB, 2 H3IYI6H6HHH CBOFICTE HEMCTAILIIOB H HX COCAMHCHHH €

Y4ETOM CTPOEHHUS MX aTOMOB U TOJIOKEHUS B
cepsl, a3oTa, ¢hocdopa, yriaepoaa u kpemuus). OKCHapl .
HeMmeTauioB. Kucnopoaconepxariue KuciaoTel. Bogopoanbie IepuoiecKoli CHCTEME XHMHUCCKUX SIEMEHTOB J1.
COCIMHEHMS HEMETAILIOB, H. Menneneena. XapaKTSpI/BOBaTB (omuckIBaTH)
o0II1e XUMHUYECKHUE CBOICTBA HEMETAILIIOB, UX

JladopaTopnas pa6ora Ne 6. KauecTBeHHBIC peakiiiu Ha aHUOHBI | 2 BAKHEHUIIIMX COEMHEHU, MOATBEPKAAS ITO

Y KaTUOH aMMOHHSL. ONMCaHKe MPUMEPaAMU YPAaBHEHHU I COOTBETCTBYIOIIUX

JladopaTopnas padora Ne 7. Pemenune skCiepuMeHTATBHBIX XHMUYECKUX peaKkinil. XapaKTepu30BaTh BIUSHUE

3aaa4 1o teMe «Hemeramiby. 2 HEMETAJJIOB U UX COCIMHEHUN Ha KUBbBIE

CaMocTosTensHas paboTa 00yJaroIIUXCs: BBITOJHCHHE OpraHW3Mbl; OMUCHIBATh IPUMEHEHHUE B PA3TUYHBIX

ynpakHeHU Ha mo100p kodpdunreHToB B ypaBHeHHs X OBP 00JacTsIX MPAKTUYECKOHN JAeATETLHOCTH YEIOBEKA.

METOJIOM 2JICKTPOHHOTO OayiaHca.

Paznean 2. XUMUSA U KU3HDb 4
Tema 1.1. Xumus Conepkanue JeKIUN
U 'KU3Hb. 1| Ponp xumMuu B 006ecrieueHny 3KOJIOTHYECKOM, SJHEPreTUYECKON PackppIBaTh poJIb XUMHH B PEIICHUH

Y TIUIIEBON 0€30MacHOCTH, Pa3BUTUU MeauIUHEL [loHsTue o AHEPreTUYECKUX, ChIPbEBBIX U IKOJIOTHYECKUX
Hay4YHBIX METOJaX MO3HAHMS BEIECTB U XUMUYECKUX PEAKIIUH. po0JieM YeJI0BeYeCTBa, OMUCHIBATH OCHOBHBIE
[IpencraBnenus 06 OOMMX HAYYHBIX MPUHITUATIAX HaIpaBJIE€HUs PA3BUTUS XUMHUECKON HAYKU U
MIPOMBIIIIEHHOTO MOJTYYeHHS Ba)KHEUIIINX BELIECTB (Ha TexHoJoruu. [IpuMensTs npaBuia 6€300acHOTO
MpUMepax MPOU3BOACTBA aMMHAaKa, CEPHON KUCIIOTHI, 2 oOpalleHus ¢ BeIeCTBAMU, UCTIOJIb3YEMBIMU B

MeTaHOJ'Ia). Yennosek B MUPEC BCUICCTB, MATCPUAJTIOB H
XHUMHYCCKUX peaKHI/If/'Ii XUMUA U 310POBBE YCIIOBCKA; ITpaBUjia
HCII0Jb30BaHU JICKAPCTBCHHLIX IIPCIIAPATOB, IIPAaBHJIA

IIOBCEIHEBHOM JKM3HU, IPABUJIA TIOBEICHUS B LENIAX
cOepexeHus 310pOBbsl U OKPY’KaIOLIEH IPUPOIHOIN
Cpe/ibl; TOHUMATh Bpel (OMaCHOCTh) BO3/ICHCTBUS Ha
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TemaTuyeckue 0J10KkH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMBbI eM
4aco
B
1 2 3 4
0€301MacHOr0 UCIOJIb30BaHUS MTPENapaToB OLITOBOM XUMUH B JKHBBIE OPraHU3MBbI OIIPEIEIICHHBIX BEIIECTB CMBICI
IMOBCEAHEBHOM )KM3HU. bhITOBas XMMHYECKasi IPAMOTHOCTh nokasareins [1JIK, mosicHATh Ha mpuMepax crocoObl
JlaGopaTopHas padora Ne 8. l3yueHne XuMuueckux 2 YMCHBIICHNA 1 HPENOTBPALICHH UX BPECIHOTO
MIPOILIECCOB U UX BIUSIHUSA HA COCTOSTHUE OKPYKAKOLIEN CpEebl. BO3JICHCTBHS. AHATU3UPOBATE U KPUTHYCCKH
CaMocTosTenpHas paboTa 00y4aroImuxcs: OLEHHBATL HHPOPMALMIO, CBA3AHHYIO ©
1. TIoAroToBKa MPE3eHTAIHi U OTIOPHBIX CXEM. XUMIICCKUMH MPOLCCCAMH I MX BIMIHICM Ha
2 PaboTa ¢ KOHCIIEKTOM. COCTOSIHUE OKpY»karouieil cpenpl. Mcnonab30BaTh
MOJIy4eHHbIE 3HAHUS U TIPEJICTaBICHHS O chepax
JIeATEeIbHOCTH, CBA3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJOTUSMH, KAK OCHOBY JJIs
OpHEHTAIINH B BBIOOpE CBOEH Oy mymiei
npodeccruoHanbHON aesTeNbHOCTH. [I[puHuMaTh
yJacTue B 00CyKICHUHU TTPOOIEeM XUMHUUECKON 1
HKOJIOTUUECKOI HANpaBICHHOCTHU, BHICKA3bIBATh
COOCTBEHHYIO MO3UITUIO TI0 MPOOJIeMEe U TIpeajiaraTh
BO3MOYKHBIE TYTH €€ peIICHUsI
Paznea 2. OPITAHUYECKASA XUMUSA 46
Tema 2.1. Coneprxanue JeKIHu PackpbiBaTh CMBICT N3y4ae€MBbIX MTOHATHH,
peamer 1| [IpenmeT oprannyeckoid XxuMu. OCHOBHBIC TTOHATHS YCTaHAaBIIMBATh UX B3aUMOCBsI3b. [ [pumMeHaTh
OpPraHu4ecKoil XuMHH. oprannyecko Xumuu. OCHOBHBIE MOJIOKEHUS TEOPUU MTOJIOXKEHHS TEOPUU CTPOCHUSI OPTAaHHUIECCKUX
Teopusi crpoenns XMMHUYECKOTO CTPOCHMS OPTaHUYECKUX COCTUHEHUN 2 BewecTB A. M. byTneposa st 00bsicHEHUs
OPraHM4ecKuX A.M. Bytneposa. Knaccudukarus opraHu4ecKux BEIIeCTB. 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
coennHenui A.M. HomenknaTtypa opraHn4eckux CoeIMHeHUH (CucTeMaTnyecKkas) crpoeHus. Micnosb30BaTh XMMUYECKYIO0 CUMBOJIUKY
Byraeposa. Y TPUBUAJIbHBIC HA3BaHUS BaXKHEUIINX MpeACTaBUTENEH JUTSL COCTABIICHHS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
KJIACCOB OPraHMYECKUX BEUIECTB. dbopMy opraHudecKuX BemecTB. OnpeaensTh BUIbI
Jlaboparopuas padora Ne 1. MonenupoBaHue MOJIEKYI 2 XUMHYECKOi CBSI3H B OPraHUYECKUX COCAMHEHHUSIX.

OPraHN4YCCKHUX BCIICCTB.

PackpbIBaTh poJib OPraHMYECKON XUMUHU B IPUPOJIE,
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TemaTuyeckue 0J10KkH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMBbI eM
4aco
B
1 2 3 4

CaMocTosTenpHas paboTa 00y4aromuxcs: XapaKTepr30BaTh €€ 3HAYCHUE B )KM3HU YEJIOBEKa,

1. PaGora ¢ yueOHUKOM. UJUTIOCTPUPOBATH CBS3b C IPYTUMU HAyKaAMH.

2. BoimonHeHue 3a/1a4 Ha COCTaBICHHUE CTPYKTYPHBIX GOpMYI U HaGmronath ¥ OMMCHIBATh IEMOHCTPAIIHOHHBIC

Ha3BaHU U30MEPOB U TOMOJIOTOB. OTIBITHI;, TIPOBOJIUTH M OMTUCHIBATH JTAOOPATOPHEIC

paboTHL
Tema 2.2. Copeprxanue JeKIHu
YrieBoaopoasl 1| AnkaHbl: cTpOeHUE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH — 2 PackpbIBaTh CMBIC H3y4aeMBbIX ITOHSTHH (BBISIBISATH

MPOCTEUIINE MPEICTABUTENIN AJIKAHOB: COCTAB, XUMHUUYECKOE WX XapaKTepHBIC MPU3HAKH), YCTAHABIMBATh UX
cTpoeHue, GU3HUSCKHE U XUMUYECKHUE CBOMCTBA (peaKIinu B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE
3aMelleHUs U TOPEHHS ), HAXOXKICHHUE B IPUPO/IE, MOTYUCHUE U TOHSTHUS MPU OMTMCAHUU COCTaBa, CTPOCHUS U
NIPUMCHCHHUE. MpeBpalleHu OPraHUuYEeCKUX COCIMHCHUM.

2| AJIKeHBI: CTPOCHHE, TOMOJIOTHYECKUM psil. DTUIICH — Hcnonap30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI
MPOCTEUIINI MPEICTABUTEIb AIIKEHOB: COCTAB, XUMUUYECKOE 2 COCTABJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
cTpoeHue, GU3NIECKUE U XUMHUICCKHE CBOMCTBA (PEeaKInu (dhopMyJT OpraHUYECKUX BEIICCTB. Y CTAHABIMBATh
TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpATALlUN ). AJIKAIUCHBL: MPUHAAIIEKHOCTD BEMIECTB K ONPEAEICHHOMY KIIACCY
Oyranuen-1,3 u meTunOyTaauen- 1,3, XUMHUYECKOe CTPOCHUE, YIJIE€BOJIOPOJOB MO COCTABY U CTPOCHUIO, HA3BIBATH
peakiys MoJuMepu3aliii, NpUMEHEHHE. HX M0 CUCTEMATUYECKON HOMEHKIJIAType; MPUBOIUTH

3| ANKUHBI: CTPOCHHUE, TOMOJIOTUYECKUN Psifl. ALICTHIICH — 2 TPUBUAJILHBIE HA3BAHWS OTJAEIbHBIX IIPEICTaBUTEIIEH
MPOCTEHIINI TPEACTaBUTEND ATKUHOB: COCTAB, XUMHUECKOE yIIeBOA0POA0B. OnpenenaTh BU/bl XUMHYECKOM
cTpoeHue, GU3NIECKUe U XUMUISCKHE CBOMCTBA (PEaKInu CBSI3M B MOJIEKYJIaX YIJIEBOJAOPOIOB;
TUJPUPOBAHUS, FAJOT€HUPOBAHUS, THpATALlUU TOPEHHUS), XapaKkTepru30BaTh 3aBUCHMOCTb PEAKI[HOHHOM
HAaXOXKJICHUE B IPUPOJE, TOJTYUYCHUE U IPUMEHEHHE. CIIOCOOHOCTH YTJIEBOAOPOJIOB OT KPATHOCTH

4| ApeHbl: OEH30JI U TOJYOJ, COCTaB, XHMHUUYECKOE CTPOSHHUE 2 KOBaJICHTHOU CBA3H. XapaKTE€pU30BaTh COCTAB,

MOJIEKYJ, PU3MIECKUE U XUMHUICCKHE CBOMCTBA (PEaKIu
raJIOrCHUpPOBaHUA U HI/ITpOBaHI/ISI), MOJIYUCHUC U IPUMCHCHUC.
Brnusiaue OeH3oiia Ha opraHu3M 4yenoBeka. [ eHeThdecKkas CBs3b
YTJIEBOIOPOJIOB.

CTpOeHUe, TpUMEHEHUE, GU3NUECKHEe U XUMUYECKUE
CBOMCTBA, BAYKHEUIIIHE CTIOCOOBI TOTYUYEHUS
TUMUYHBIX IPEACTABUTENEH PA3INYHBIX KJIACCOB
YIJI€BOJOPOJIOB (MEeTaHa, 3TaHa, 3THIIEHA, alleTUJIeHa,
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TemaTuyeckue 0J10KkH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMBbI eM
yaco
B
1 2 3 4

JlaboparopHas padora Ne 2. KayecTBeHHOE onpesiesieHne 2 Oyrtaauena -1,3, 6eH3ona, Tonayona). BeaBasaTe
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BEIICCTBAX. TeHETUYECKYIO CBSI3b MEX/IY YIIIE€BOJIOPOJAMHU U
Jladoparopuas padora Ne 3. [Tlonyyenue stunena. Uzyuenue ero 2 MOATBEPKIATh €€ HAIMUUE YPABHEHUSAMU
CBOMCTB. COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIHI C
JlabopaTopHas padora Ne 4. O3HaKOMJIEHUE C KOJUIEKIIUEN 2 HICIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIL.

00pa31oB MmIacTMace, KaydykoB U pe3uHbl. Bynkanuzanus

PE3HHBL

CamocrostensHas paboTa 00y4Jarommxcsi:

1. BeinosiHeHUE yIIpa)KHEHUH HA COCTaBICHHUE YPAaBHEHUH

pEaKLMiA, MOATBEPKIAIOIIMX XUMUYECKUE CBOKMCTBA
YIIIEBOAOPOIOB.

2. Pemienue 3a1a4 Ha BBIBOJ] (POPMYIT BEIIECTB IO MTPOAYKTaM
cropanusi. Pemenue 3agad 1o XUMHUYECKUM YPaBHEHHSIM.

3. [loarotoBka nokIa0B, pedepaToB, MPEe3CHTAIUH.

XapakTepu30BaTh HICTOYHUKH YIIIEBOIOPOJIHOTO
ChIpbsi (He(Th, TPUPOIHBIN ra3, yroik), CIIOCOOBI UX
nepepaboTKH U MPaKTUYECKOE MIPUMEHEHHE
MOJIy9aeMbIX MTPOIYyKTOB. Micrionb30BaTh
€CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS —
MIPOBEJICHUE, HAOIIOCHUE M ONTMCAHUE XUMUYICCKOTO
sKcrepuMenTa (1abopatopHsie onbIThl). ClenoBaTh
IpaBmIaM 0e30macHOM paboTHI B 1a0OpaTOPUH MIPH
UCIIOJIb30BAaHUH XUMUYECKON TTOCYIbI U
000pyIOBaHHUs, a TAaK)KE IIPaBHIIAM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIUSAMU
BBITTOJTHEHUS JTA0OPATOPHBIX OIBITOB U
MPAKTUYECKUX PA0OT IO MOTYUSHHUIO U U3YUCHUIO
opraHuydeckux BemecTB. [IpencTaBisITh pe3ynbTaThl
9KCIICpUMEHTA B (DOpME 3anicH ypaBHEHHM
COOTBETCTBYIOIIUX PEaKIUi U JAeJaTh BHIBOJBI HA UX
ocHoBe. [IpoBOIUTE BeIMMCIICHUS U1 ONIPEACTICHUs
MOJIEKYJISIPHOU (DOPMYJIIBI OPTaHMUECKOTO BEIEeCTBA,
[0 YPAaBHEHUIO XMMUYECKON peaKin.
CaMOCTOSITeNTbHO TIAHUPOBATH U OCYIICCTBIIATh
CBOIO TIO3HABATENBHYIO JESATENbHOCTh; TPUHUMATh
AKTUBHOE y4acTHE B IPYNIIOBON y4EOHOM
JESITEIIbHOCTH
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TemaTHueckHe 0JIOKH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMBbI eM
Jaco
B
1 2 3 4
Tema 2.3. ConeprxaHue JeKIHU
Kucnopoaconep:xkamue | 1| IlpeaeabHble 0IHOATOMHBbIE CIIUPTHI: METAHO U 3TAHOI, PackpbIBaTh CMBICHT H3y4aeMbIX TTOHITUH (BBISIBIIATH
OpraHuveckKue XUMHUYECKOE CTpOCHHE, PU3NYECKHUE U XMMUYECKHE CBOMCTBA MX XapaKTepHbIC IPU3HAKHU), YCTAaHABIMBATh UX
coeTUHEHHSI. (peakuuu ¢ akTUBHBIMHU METaJlJIaMHU, TAJIOTEHOBOIOPOJAaMHU, B3aMMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOIINE

ropeHue), npuMeHeHue. Bogoponnas cBsa3b. OU3n0I0THYECKOe MOHSITUS MPU OMTUCAHUU COCTABA, CTPOCHUS U
JIEWCTBME METAHOJIa U 3TAHOJIa Ha OPraHM3M YeJIOBEKa. MpeBpalleHU OPraHuYEeCKUX COCIMHCHUM.
MHoOroaroMHbI€ CIIUPTHI: FTUICHIIIMKOIb U TIULEPUH, Hcnonap30BaTh XUMHUUYECKYIO CUMBOJIMKY JJISI
XUMHUYECKOE CTPOCHHE, PU3NYECKUE U XMMUYECKHE CBOMCTBA 2 COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(B3anMOACMCTBUE CO IIETOUYHBIMU METAJNIAMH, KAYECTBEHHAS (pa3BEépHYTOM, COKpAIEHHO) PopMyIT
peakius HAa MHOTOATOMHBIE CIUPTHI). DU3HOTOTHYECKOE OpPraHUYEeCKHUX BEIECTB. Y CTAHABIUBAThH
JICWCTBME HA OpPraHu3M 4YesoBeka. [[pumeHenne rnuuepruna u MPUHAAICKHOCTD BEIIECTB K ONMPEACICHHOMY KJIacCy
stuneHrnukons. Genon. CTpoeHrne MOJIEKYIbl, GU3HUECKHUE U 110 COCTaBY U CTPOCHHUIO, HA3bIBATh UX I10
XUMHYECKHE CBOMCTBA (peHoMa. TOKCHYHOCTH (peHoIa, ero CHCTEMAaTHYEeCKOM HOMEHKIIAType; IPUBOIUTh
(bu3HoIOrNYecKoe ISHCTBHUE HA OPTaHU3M YEIIOBEKA. TPUBHAJIbHBIC HA3BAHUS OTJICJbHBIX MIPEICTaBUTEIICH
[Ipumenenue penona KHCJIOPOJCOACPIKAIIUX COSTUHCHUM.

2| Aabaeruabl: GopMaIbIACTU]T U alleTAIbJICTH I, XUMHIECKOE 2 XapaKkTepHu30BaTh COCTaB, CTPOECHUE, MIPUMEHECHUE,
cTpoeHue, GU3HISCKUEC U XUMUYECKHUE CBOMCTBA (peaKIinu (bU3UYECKUE U XUMUYECKUE CBOMCTBA, BAXKHCUIIINE
OKHUCJICHUS] 1 BOCCTAHOBIICHHU S, KAUECTBEHHBIEC PEAKIIUH), CITIOCOOBI MOJYYCHHUS TUITHYHBIX IIPEICTABUTEIICH
MOJIYYCHHE U IPUMEHEHHE. Pa3IMYHBIX KJIACCOB KUCIOPOICOAEPKALITUX

3| OnHoocHOBHBIE Npeae/ibHble KAPOOHOBbIE KHCJIOTHI: 2 CoelMHEHMH (METaHoIa, YTAHOJIA, NIUIEPHHA,
YKCyCHasi KUCIIO0Ta, XUMHUYECKOE CTPOCHUE, (PU3NIecKue 1 (denomna, popmanbaeruia, aneTaabIeruia, yKkCyCHom
XUMHYECKHE CBOMCTBA (00IIME CBOMCTBA KUCIIOT, PEAKITHS KHCJIOTBI, ITIFOKO3BI, CaXxapo3bl, KpaxMala,
sTepudUKaINN), TOTyYeHUE U MpuMeHeHne. CTeapuHoBas U LEJUIFOJI03b]); BBIABIATH TCHETHYECKYIO CBA3b MEXKIY
OJICMHOBAS KUCIIOTHI KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX HUMH U ITOATBEPKIATh €€ HAIMYUEe YPaBHEHUSAMMU
KHCJIOT. COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM C

4| MbLJIAa KaK COJIM BBICIINX KaPOOHOBLIX KMCJIOT, UX MOIOIIEE 2 HMCII0JIb30BaHNMCM CTPYKTYPHBIX q)OpMyH- OnuceiBath
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TemaTuueckue 0J10KH,

OcHoBHOE CoacpKaHu €

O0n

OcHoOBHbIE BU/IBI 1€ATEJILHOCTH 06yqa10mer0c51

TeMBbI eM
4aco
B
1 2 3 4
neiicteue. ClioakHBbIe I(PUPBI KaK TPOU3BOIHBIE KAPOOHOBBIX COCTaB, XMMUYECKOE CTPOCHUE U IPUMEHEHNE
KHCIOT. ' uaponu3 cioxkHbIX 23GUpoB. ZKHphI Kak JKUPOB, XapaKT€pU30BaTh UX 3HAUECHUE IS
IIPOM3BO/IHBIE TIIMIIEPUHA U BBICIINX KapOOHOBBIX KHUCIOT. KU3HENEATEIbHOCTH Oprann3MoB. Oco3HaBaTh
["'uaponus Kupos OMAaCHOCTb BO3/ICMCTBHS Ha KUBbIE OpraHU3MBbI
5| YraeBoabl: cocTas, Kiaccudukanus yrieBoJoB (MOHO-, TU- U 2 OIIPEEIICHHBIX OPTaHUYECKUX BELIECTB, MOSCHATH Ha
nosMcaxapupl). I'moko3a — npocTelimii MOHOCaxapuI: pUMepax crocoObl yMEHBIICHUS U MPEJOTBPAIlEHUS
0COOCHHOCTH CTPOSHUS MOJIEKYJIbI, (PU3NYECKHe U XUMHUYECKHUE UX BPEHOIO BO3ACHCTBHS Ha OPraHU3M YEJIOBEKa.
CBOMCTBA INIIOKO3bI (B3aUMOJEHCTBUE C TUAPOKCUIOM MEIN Hcronb30BaTh €CTECTBEHHO-HAaYYHbIE METO/IbI
(IT), okucnenne aMMHa4YHbIM pacTBOpoM okcuza cepedpa(l), MO3HAHMS — IPOBEJCHHE, HAOIIOACHNE U ONTUCaHHE
BOCCTaHOBJICHUE, OpPOXKEHUE TITIOKO3bI), HAXO0XK/ICHUE B XUMHUYECKOTO dKCIIEpUMEHTA (J1a00paTOPHBIE OTBITHI
pHUpoJIe, IPUMEHEHHE IIFOKO03bI, OMoIornyeckas pojb B U pakTuyeckue padotsl). ClieoBaTh MpaBUiIaM
KU3HENIEATEIbHOCTH OpraHu3Ma yesnoBeka. @OoTOCUHTES. Oe3onacHoOi paboThI B 1TaOOPAaTOPUU IpU
@pyKTO3a KaK nu30Mep MoKo3bl. Caxapo3a — IpeicTaBUTEIb WCIIOJIb30BAHUHU XUMUYECKON MOCYIbl U
U Caxapua0B, THAPOJIA3 Caxapo3bl, HAXOKIEHUE B IPUPOE U 000pyI0BaHUS, a TaKXkKe MpaBHJIaM OOpaIeHus C
npuMeHeHne. Kpaxmain u 1etosiao3a Kak NpupoJHble BELIECTBAMH B COOTBETCTBHM C MHCTPYKLIHAMU
MOJIUMEPBI: CTPOCHHUE KpaxMalia U IeJITI0I03bl, PU3NYECKUEe U BBIIOJTHEHUS TaOOPAaTOPHBIX OTBITOB U
XMMHUYECKHE CBOMCTBAa KpaxMaja (TUApoJIN3, KaueCTBEHHAs MPAKTUYECKUX PAOOT MO MOTYUYEHHUIO U U3YUCHUIO
peaxius C HOJIOM). OpraHuyYecKkux BeuecTs. [IpencTaBisITh pe3ynbTaThbl
JlaGopaTopnas padora Ne S. ['openue ciupToB. 2 | aKcnepuMeHTa B pOpME 3alucu ypaBHEHUH
BzanmoneticTre riunepuHa ¢ ruapokcuaom meau (11); COOTBETCTBYIOLIMX PEAKLMH U JIEaTh BHIBOBI Ha UX
JladopaTopnas padora Ne 6. KauecTBeHHbBIE peakinu 2 ocHoBe. 1IpoBOIUTE BEIYHMCIIEHUS UL ONIPEAEICHUS
aNbJeTUA0B (OKHCICHUE aMMHAauyHbIM PacCTBOPOM OKCHJIa cepedpa MOJICKYIISIPHOM (pOPMYIIbI OPraHMYECKOTO BEIIECTBa,
u rugpokcuaoM meau (11)). M0 YPaBHEHUIO XUMUYECKON peaKIuH.
JlaGopaTtopnasi padora Ne 7. CpoiicTBa pacTBOpa yKCYCHOM 2 CaMOCTOSsITENBHO MIAHMPOBATH U OCYIICCTBIISTH
KHUCJIOTHI, OOIIHME CO CBOMCTBAMH MUHEPAIBbHBIX KUCIIOT. CBOIO MMO3HABATEIIbPHYIO ACATCIIPHOCTD; IIPUHUMATh
Jla6opaTopnas paGora Ne 8. CoznaHue KOIIEKIHH 3PUPHBIX 2 aKTHBHOE y4aCTHE B IPYIIIOBOH y4eOHOI

Maccell.

JACATCIIbHOCTU
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TemaTuueckue 0J10KH,
TeMBbI

OcHoBHOE CoacpKaHu €

O0n
eM
4aco

OcHoOBHbIE BU/IBI 1€ATEJILHOCTH 06yqa10mer0c51

2

Jlaboparopuas padora Ne 9. BzaumozeiicTBre MOKO3bl U
caxapo3sl ¢ Tuapokcuiom menu (I1). KauecTBennas peakius Ha
KpaxMaill.

CaMocTosTenpHas paboTa 00y4aroImuxcs:

1. CocraBneHrie ypaBHEHUH peakInii, TOATBEPIKIAIONINX
XUMUYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

2. Pemienue 3a/1a4 Ha BBIXOJI MPOJYKTA OT TEOPETUUECKHU
B03MOkHOTO. COocTaBleHrEe CTPYKTYPHBIX (OPMYIT H30MEPOB
HeIpeIeIbHBIX YIIIEBOI0POIOB

3. PaboTa c KOHCIIEKTOM.

Tema 2.4.
A3oTcoaep:xamue
OpraHuyvecKue
CoeUHEeHUsI.

ConeprxaHue JeKINU

1| AMUHBI: METUJIAMHH — MPOCTEUILINN TPEACTABUTENIb AMUHOB:
COCTaB, XMMUYECKOE CTPOCHHE, (PU3NYECKNE U XUMUYECKUE
CBOMCTBA (pEaKlUM ¢ KUCIOTAaMU U TOPEHHS ), HAXOKICHHUE B
NpUPOJIE. AMHHOKHCJIOTHI KaK aM(OTepHbIe OpraHnyecKue
coefuHeHUsA. PU3NUECKUE U XUMHYECKUE CBOKMCTBA
aMUHOKHCIIOT (Ha mpuMepe runuHa). buonornueckoe
3HaYeHUuEe aMHUHOKUCIIOT. CuHTe3 nentuaoB. beiakn kak
NPUPOAHBbIE MouMepsl. [lepBuuHas, BTopuuHas U TpeTUUHAS
CTpYKTypa 0enKkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THIPOJIU3,
JeHaTypalus, Ka4eCTBeHHbIC PeaKI[Uu Ha OCTKHU.

PackpbIBaTh CMBICI N3y4aeMbIX MOHATUN (BBIABISATH
UX XapaKTepHbIE MPU3HAKH), YCTAHABINBATD UX
B3aMMOCBSI3b, UCIIOIH30BATH COOTBETCTBYIOIIIE
MOHATHS MPU OIMUCAHUU COCTaBa, CTPOCHUS U
MpeBpalleHU i OPraHUuUYEeCKUX COCIMHECHUM.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTAaBIICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOI, COKpaIEHHOI) GopmyT
OpraHUYecKuX BemecTB. OnpeaensiTh
MPUHAAJICKHOCTD BEIIECTB K OMPEIeICHHOMY KIIACcCy
10 COCTaBYy U CTPOEHHUIO, Ha3bIBaTh UX IO
CHUCTEMAaTUUYECKON HOMEHKIIAType; MIPUBOIUTh
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TemaTuyeckue 0J10KkH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TeMBbI eM
yaco
B
1 2 3 4

JlabopaTopnas padora Ne 10. V3yueHnue cBOCTB OENKOB: 2 TPUBHUAJIbHBIC HA3BAHUS OT/ACJIBHBIX MPEICTABUTEIICH.

JeHaTypaius OCITKOB IIPH HATPEBAHHUH U IIBETHBIC PEAKITU XapakTepu30oBaTb COCTaB, CTPOCHHUE, TPUMEHEHHE,

OeNKOoB. busnueckre 1 XMuMHUUYECKHE CBONCTBA, BAKHEHUIIINE
CITOCOOBI TOJTYYCHUST TUTTMYHBIX MTPE/ICTABUTEIICH
A30TCOJIePIKAIMX COSIMHEHHH (METHIIAMHUHA,
ruiuHa, 0eaKkoB). OMUCHIBAaTh COCTaB, CTPYKTYPY,
OCHOBHEBIE CBOICTBA OEIIKOB; MOSICHATH HA IPUMeEpax
3HaueHue OENIKOB JIs OpraHu3Ma YelloBeKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HaHUS — HAOIIOJaTh U OMUCHIBATH
JIEMOHCTPAIIMOHHBIN SKCTIEpUMEHT. CaMOCTOSTEIHHO
MJIAHUPOBATh U OCYLIECTBISATH CBOIO
M03HABATEIbHYIO JI€ATEIbHOCTD; IPUHUMATD
AKTHBHOE y4acTHe B TPYIIOBON y4eOHOI
JIeSITEIbHOCTH.

CamocrosTenbHas paboTa 00ydaroImXCs:

1. M3ydeHue coctaBa, CTPOCHHSI U CBOIMCTB a30TCOAEPKAIINX

OpraHWYECKUX COCTUHEHUIN

2. [MoxroroBka MOKIAIOB, pedepaToB, MPe3CHTAINH.

Tema 2.5. Conepxanue JeKIuu

BbicokomoliekyJisipHble
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TemaTHueckHe 0JIOKH, OcHOBHOe cofep:xkaHue O0b | OcHOBHBIE BUABI IeITEJIbHOCTH 00y4aK0IIerocs
TEeMBbI eM
gaco
B
1 2 3 4
COeIMHEHHUS 1| OcHOBHBIE NOHATHS XUMHUH BbICOKOMOJIEKYJISIPHBIX 2 Brnagers n3ydyaeMbIMU XUMHUYCCKUMU TTOHITUSIMU
COeJIUHEHU: MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, pacKpbIBaTh CMBICI U3yYaeMbIX IOHATHHI U
CTEIEHb MOJUMEPU3ALINY, CPEIHSASL MOJIEKYJISIpHAsl Macca. MIPUMEHSTH ATU MOHATUS TIPU OMUCAHUM COCTaBa 1
OCHOBHBIe METOJAbI CUHTEC3a BLICOKOMOHGKYHSIPHBIX CTPOCHU BBICOKOMOJICKYJIAPHBIX OPraHUYCCKUX
COEIMHEHUN — MOJIMMEPU3AIUs U TTOJTUKOHIEHCAIIHSI. BEIIECTB, JUIS OOBSICHEHUS OTACIBHBIX (PaKTOB H
IlmacTMaccesl (MOJUATUIICH, TTOJTUTTPOITHIICH, sSBIeHUN. VICTI0Ih30BaTh XMMHYECKYHO CHMBOJIMKY
MOJIUBUHUIXJIOPU, osucTtrpon). HartypanbHbii JUTSL COCTABIICHUSI CTPYKTYPHBIX ()OPMYJI BEIIECTB U
CHHTeTHYeCKHE KayuyKH (OyTaJMueHOBBIN, XJIOPOIIPEHOBBIA U YpPaBHCHUM peaKIui MOJIUMEPU3aLHU U
U30IpeHOBbIN). BoJIoKkHA: HaTypanbHbIE (XJIOIOK, IEPCTh, NOJIMKOHIeHcauu. OnuceIBaTh COCTaB, CTPOEHUE,
IENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO BHCK03a), OCHOBHBIC CBOMCTBA Kay4yKOB, HanOoJiee
CHHTETHYECKHE (KalpOH U JIaBCaH). pacnpocTpaHEHHBIX BUJIOB IJIACTMACC, BOJIOKOH;
MIPUMEHEHHUE B pa3IMyHbIX oTpaciax. Mcrnoab30BaTh
€CTECTBCHHO-HAYYHBIC METOIBI ITO3HAHHS —
Ha0II01aTh ¥ OMUCHIBATH JIEMOHCTPAITMOHHBIH
AKCIIEPUMEHT.
JlaGopaTropuas padora Ne 11. Pacno3naBanue mjiacrmacc u 2
XUMHUYCCKHUX BOJIOKOH. O3HaKOMJIeHI/IG C 06pa311aMI/1 HpHpOIIHBIX
1 MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYYKOB
CaMocTosTenpHas paboTa 00y4aroImuxcs:
1. [ToarotoBka nokIaI0B, pedepaToB, MPE3CHTAIUH.
2. [loaroroBuTth coobmeHus Ha TeMy: «COBpeMEHHbBIE
CHHTETHYECKHE BOJIOKHAY.
Bcero 78
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4 YCJIOBUA PEAINBALIMA YYEBHOI'O NIPEJIMETA «XUMMSA»

4.1 TpeO6oBaHNs K MATEPUAIbHO-TEXHNYECKOMY 00ecredeHn 0
Peanuzanusa yyebHoro npeamera « XuMus» TpeOyeT Hanuuus yueOHOro kaOuHeTa
XUMUHM JJI0 TPOBENECHUS JICKIMA W TMPOMEXKYTOYHOM aTTecTalui W y4eOHOM
XHMHYECKOH J1abopaTopum.

Aynuropust s mpoBefeHus abopaTopHbix 3aHATHE Nel(05/5 ykomiuiekroBaHa
MeOeIbI0 U 1a0OPaTOPHBIM 000PYI0BaHUEM:

—  pabouee MecTo mpenogaBarens (CToJ, CTy);

—  pabouune MecTa o0yuaromuxcs (CTOJbI, CTYJIbs) Ha 18 denoBek;

— Tabmunbl  «OOmmMe  cBeAeHHUS O Ipymmax  yIJIeBOJOPOJOBY,
«Ilepnognueckas cucrema xumudyeckux siaemeHtoB J[[.M. MenneneeBay;
«PacTBOpUMOCTB KUCIIOT, COJIEM U OCHOBAHUU B BOJEY.

—  mocobue « XUMHK» JJIsl TPOBEICHHUS OTIBITOB - 6 IITYK.

Aynuropusi s TPOBENEHUs JIEKIUM U mpomexyTouHod artectammu Nel(06/5
YKOMIUIEKTOBAHA CIEIUAIM3UPOBAHHON MeEOENbIO:

—  pabouee MecTo mpenoaaBaTens (CToi, CTyn);

—  pabouune MecTa oOyyarommuxcs (CToJbl, CTyJbs) Ha 30 YenoBek;

— Talbnuua JeMOHCTpauuoHHast «l'eHeTuueckass CBA3b  OPraHUYECKUX
BemiecTB», «llepumognueckas cucrema xumudeckux dnemeHtoB ..
MenneneeBay.

TexHuueckue cpencrBa 00ydeHHS:

—  MeJIoBas JI0CKa;

—  KOMIIbIOTEP B cOOpe (MBIlIb, KIIaBUATYPa, KOJIOHKH);

—  myastuMenuarnpoektop Infocus IN114 x Full 3D;

—  oakpan HacteHHbI Lumien Eco Picture 150 x 150 cm Mftte White.

4.2. IlepeyeHb HOPMATHUBHBLIX MNPABOBBLIX /JOKYMEHTOB, OCHOBHOII U
JAOMOJIHUTEJIbHOM Y4YeOHOM JIMTEepaTypbl, He0OXOAMMOM [JI OCBOCHUA
y4eOHOro npeamera « XuMHsD):

Hopmamueno-npasogvie 00KymMeHnmul:

— denepanbHblil 3aK0H OT 29 nexabpst 2012 r. Ne273-d3 «O6 o6pazoBaHuH B
Poccuiickon ®enepanumy;

— Ilpukaz Ne 1550 MunobOpunayku Poccuum ot 09.12.2016 1. «OO0
ytBepxkaeHnn PI'OC CIIO mno cnemumanbHoctd 15.02.10 «MexatpoHuka u
MOOWIBHAS pOOOTOTEXHHKA (TIO OTPACIISIM)»;

— Ilpukaz MunuctepctBa tmpocBeniennss Poccuiickoit ®enepanuu  «O
BHECEHUM U3MEHEHM B defepalibHble TOCYJapCTBEHHbIE 00pa3oBaTeIbHbIC
CTaHAApThl CpeIHero mpodeccHoHaIbHOTO oOpa3oBaHus» OoT 17 mekadbps 2020 r.
Ne 747;

— Ilpukaz3 MunucrepcrtBa mnpocsemieHus Poccuiickoit @Penepaumn  «O
BHECEHUM U3MEHEeHMd B ¢efepalibHble TOCYJapCTBEHHbIE 00pa3oBaTelbHbIC
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CTaHIApTHI cpeaHero npodeccruonanbHoro oopazoanus» ot 01 centsops 2022 r.
Ne 796;

— IIpuxa3 Ne 762 MunoOpuayku Poccun ot 24.08.2022 1. «O06 yTBEpKIeHUH
NopsiIka OPTraHM3allMd U OCYILIECTBIICHUS OOpa30BaTENbHON JEATEIbHOCTU IO
obpazoBarenbHbIM Tiporpammam CITO».

OcHogHble UCHOYHUKU:

1. T'abpuensn, O. C. Xumus: 10 kimacc: 6a30Bbiii ypoBeHb : yueOHuk / O. C.
I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 4-e uza. — Mocksa :
IIpocsemienue, 2022. — 128 c¢. — ISBN 978-5-09-124953-8. — Tekcr :
ANEKTPOHHBIA // DneKkTpoHHBIM pecypc LubpoBol 00pazoBaTeNbHOM
cpeasl CITO PROFo6pazoBanue : [caiit]. — URL.:
https://profspo.ru/books/14903 1

2. T'abpuensn, O. C. Xumus: 11 knacc: 6a30BbIii ypoBenb : yueOnuk / O. C.
I'a6puensu, U. I'. Octpoymos, C. A. CnankoB. — 4-e uza. — Mockaa :
IIpocsemenue, 2022. — 128 c¢. — ISBN 978-5-09-116777-1. — Tekcr :
ANEKTPOHHBIA // DneKkTpoHHBIM pecypc 1ubpoBOl 00pazoBaTeNbHOM
cpenbl CIIO PROFo6pazoBanue : [caiT]. — URL:
https://profspo.ru/books/149032

4.3. IlepeyeHb NpPOrpaMMHOI0 odecnedeHusi, NMpodecCHOHAJBHBLIX 0a3
JTAHHBIX, nHGOPMAIHOHHBIX CIIPaBOYHBIX cUcTEM pecypcoB
HH(GOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «MHTepHET», HEOOXOIMMBIX
JJIs1 OCBOEHHSI YYeOHOTO MpeaMeTa « XHuMHsD»:

[Tepeuens tnudpoBbIX (3TEKTPOHHBIX) OUOIHOTEK:
1. bu6mmoreka 3P PROFo6pa3zoBanue: https://profspo.ru/
2. DnekTpoHHO-0Opa3oBatenbHas cucrema IOpaitt https://urait.ru/
3. Dnexrponnas 6uonmumorexka BI'TY https:/bibl.cchgeu.ru/catalog/
4. HOb — HanmonanpHas 37eKTpoHHas OubiamoTeka https://rusneb.ru/

[lepedeHb AMEKTPOHHBIX 00Pa30BATEIBLHBIX PECYPCOB U (WIH) MPO(PEecCHOHATBHBIX
0a3 JaHHBIX:
5. Koncynprantllitoc https:/ www.consultant.ru/

6. Odunmanpheiii cadit OO0 «udoypok» https:/infourok.ru/

7. TocynapctBenHnas oOpaszoBatenbHas miathopma «Poccuiickas
AIEKTpOHHas miKoJia» https:/resh.edu.ru/

8. HayuHo-nmomynspHbIif xKypHan « XUMUs ¥ )KU3Hb» https:/www.hij.ru/

9. DnexTponHas uHbOpMaAIMOHHO-00pazoBaTenbHas cpena BITY
https://old.education.cchgeu.ru/

4.4. OcoOeHHocTH peanu3aluu Y4yeOHOro mnpeaMera «XUMHUSD» IS
0o0yyamomuxcss M3 YHCJIA HHBAJMIAOB W JHI € OrPAHMYEHHBIMH
BO3MO KHOCTSIMH 310POBbSI

[Ipy o0OydeHuu AU C OrPAHUYEHHBIMH BO3MOXHOCTSIMH  3/10POBBS,
NpeayCMaTpUBACTCS MHIMBUAYATbHBIN Tpaduk 00ydeHHUS.
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NuBanmunbl W U@ € OrPAHMYEHHBIMH  BO3MOYKHOCTSIMU  3I0POBbBS
o0OecrieueHbl MEYaTHBIMH U JJIEKTPOHHBIMH OOpa30BaTENbHBIMU pECypcaMu B
dbopmax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 30POBBS.

Jlnst  ocyliecTBIeHHs] MPOLEAYP TEKYIIero KOHTPOJISI YCIEBAaEMOCTH H
NPOMEXKYTOUYHON aTTeCTalii OOYYarOIIMXCS, CO3Mal0Tcsa (OHIBI OICHOYHBIX
CpPEeICTB, aJanTHPOBAHHBIC JUISI HMHBAIHWIOB W JIMI C OrPAHUYCHHBIMU
BO3MOYHOCTSIMU ~ 3/IOPOBbSI U TMO3BOJISIIONINE OICHUTHh JOCTIDKCHHE UMM
3aIIaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTeNbHOM MpoTrpaMMe pe3yJIbTaToB
o0ydeHHuss W ypOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTEHIUM, 3asBICHHBIX B
0o0pazoBaTeIbHOU MpOorpaMMme.
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5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS IIPEAMETA

JlocTrKeHre JIMYHOCTHBIX PE3YyJbTAaTOB OILIEHUBAETCS HA KAYECTBEHHOM YPOBHE

(6e3 ormetku). ChHOpMHUPOBAHHOCTH METANMPEAMETHBIX M NPEIMETHBIX YMEHUI
OIICHWBACTCSI B Oayuiax mpernojaBareieM B IPOIECCE BBIMOJHEHUS OCHOBHBIX
BUJIOB Y4YEOHOW JeATeNbHOCTH OOYYalolIUXCs, TECTUPOBAHUS, BBITOJTHEHHUS
00y4YarOIIMMUCS CaMOCTOSATENbHOM paboThI, O pe3yJibTaTaM TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOMN aTTECTALINH.

@DopMbI U METO/IbI
Pe3yabTaThl 00ydyeHus KOHTPOJISl U OLIEHKH
pe3yJbTaTOB 00y4eHHU st

*  JIMYHOCTHBIE:
1) poccuiickyl0 TpaXJaHCKYI0 HWIEHTUYHOCTb, IAaTPUOTHU3M,
YBaKEHHE K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH I€pel
Ponunon, ropmocty 3a cBoM Kpai, cBo0 Poauny, mpouwioe u
HacTofAllee MHOTOHAIMOHAJIBHOTO Hapoga Poccum, yBakeHue
rOCy/IapCTBEHHBIX CUMBOJIOB (rep0, iiar, rTuMH);

2) TpakIaHCKYIO MO3MIMI0 KaK aKTUBHOI'O U OTBETCTBEHHOIO
YlIeHa  pPOCCHUHCKOrOo  OOIIecTBa,  OCO3HAIOUIETO  CBOU
KOHCTHTYI[MOHHBIE MpaBa U 00S3aHHOCTH, YBAXAIOIIETO 3aKOH U
IpaBOMOPSIOK,  OONaJAlOMIer0  YyBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO NPUHHUMAIOUIETO  TPAJUIIMOHHBIC
HAI[MOHANbHBIE U OOlIeueIoBeYeCKUe TyMaHUCTUYECKHUE U
JeMOKpaTHIECKHE [IEHHOCTH;

3) TOTOBHOCTH K CIIy’Ke€HHIO0 OTEYEeCTBY, €ro 3alIUTe;

4) chOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U OOIIECTBEHHOMH
IPAKTUKH, OCHOBAaHHOTO Ha JHalore KyJbTyp, a TaKkxke
pa3nuuHbIX (OpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MecTa B MOJUKYJIBTYPHOM MHPE;

5) copMHPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIUTAHUS B
COOTBETCTBUU C OOIEYEIOBEUECKUMU IIEHHOCTSIMH U HAeajaMu
TpaXJIaHCKOTO ~ OOIIEecTBa; TOTOBHOCTH M CHOCOOHOCTH K
CaMOCTOATEIbHOM, TBOPYECKOI 1 OTBETCTBEHHOM EATEIbHOCTH;
6) TOJIEpaHTHOE CO3HAHUE U MTOBEJICHUE B MOJIUKYJIBTYPHOM MUDE,
TOTOBHOCTh U CIIOCOOHOCTH BECTH AMANOT C APYTUMH JIOAbMH,
JOCTUTaTh B HEM B3aMMOIIOHMMAHMs, HAXOAWUTH OOIIME LETH U
COTPYIAHMYATH JJIS UX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTUBOCTOSAThH
WUJICOJIOTHU  DKCTPEMH3Ma,  HalMOHaIM3Ma, KceHodoOuu,
TUCKPUMUHALIMK TI0 COIMATBbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAIBHBIM IPHU3HAKAM M JPYTUM HEraTUBHBIM COLMATIbHBIM
SIBIICHUSIM;

(B pen. [Ipukaza Muno6paayku Poccun ot 29.06.2017 N 613)

7) HaBBIKK COTPYJHHYECTBA CO CBEPCTHUKAMM, IETHMH MJIA/IIIETO
BO3pacTa, B3pOCIABIMU B 00Opa3oBaTENbHOH, OOLIECTBEHHO
MOJIE3HOM, y4eOHO-HCCIIeIOBATEIbCKONW, MPOEKTHOH M JAPYTHX
BUJIaX AESITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE W TIOBEJACHUE HA OCHOBE YCBOCHHUS
o0111e4eI0BeYeCKIX [IEHHOCTEH;

9) TOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHHIO, B TOM YHCJE
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caM000pa30BaHNIO, HA MPOTSHKEHUHM BCEH KU3HH; CO3HATEIbHOE
OTHOUIICHHE K HENPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBHUIO
ycrenrHo npodeccuoHaabHON M OOIIECTBEHHOMN e TEIbHOCTH;

10) screTnueckoe OTHOLIEHHE K MHPY, BKJIIOUasi 3CTETUKY ObITa,
Hay4YHOTO U TE€XHHYECKOro TBOPYECTBA, CHOPTA, OOLIECTBEHHBIX
OTHOIICHUM;

11) npuHATHE W peanu3alMi0 I[EHHOCTEH 3/J0pOBOTO U
Oe3omacHoro obOpa3a JKM3HH, MOTPEOHOCTH B (pU3HMUECKOM
CaMOCOBEPIIIEHCTBOBaHUH, 3aHSTHIX CIIOPTUBHO-
O370POBUTEIBHON  JEATEIbHOCTBbIO,  HENPUITHE  BPEAHBIX
IPUBBIYEK: KYpEHUSs, YIIOTPEOICHHS aTKOTr0Isl, HAPKOTHKOB;

12) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K
duznueckoMy M ICHXOJIOTUYECKOMY  3JI0pOBBIO,  Kak
cOOCTBEHHOMY, TaK M APYTUX JIIOJEH, YMEHHE OKa3bIBaTh IIEPBYIO
IIOMOILIB;

13) oco3HanHBIA BBIOOp Oyaymiei mpodeccuu U BO3MOXKHOCTEH
peanu3anuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB;, OTHOILICHHE K
podeccHOHaIbHON JEsITebHOCTH KaK BO3MOXKHOCTHU y4acTHsI B
pelIeHnH JUYHBIX,  OOLIECTBEHHBIX,  TOCYJapCTBEHHBIX,
00IIeHAIIMOHAIIBHBIX POOJIEM;

14) cdopMHpPOBaHHOCTH HIKOJIOTUIECKOTO MBIIIICHHS], TOHUMaHUs
BIIMSIHUSL COIMATIbHO-9KOHOMHUUYECKHX IPOIECCOB Ha COCTOSIHHE
HIPUPOAHOMN U COLIMAIBHOM CPEJIbl; TPUOOPETEHHE OIIBITA IKOJIOTO-
HaIpaBJICHHOHN AESITeNbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS [IEHHOCTEH CeMeitHOM KU3HHU.

*  MeTampeaMeTHbIE:

1) ymMeHHe caMOCTOATENbHO ONPENENATh LENIN NEATENBHOCTH U
COCTaBIISATh TIJIaHBI NeSITeNIbHOCTH; CaMOCTOSTEIbHO
OCYLIECTBIIATH, KOHTPOJUPOBATh U KOPPEKTUPOBATh
JeSITeJIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPChl IS
JNOCTHI)KEHHUs IIOCTaBICHHBIX L€JIed U pealu3aluy IJIaHOB
NeSITeIbHOCTH; BBIOMPATh YCIHEIIHbIE CTPATETUU B Pa3IUYHBIX
CUTYalMsIX;

2) ymeHuEe NOPOAYKTHUBHO OOIIAThCA M B3aUMOJCHCTBOBATH B
IpOLIECCE COBMECTHOM JEATENbHOCTH, YYMTHIBATh IO3ULUU
JIPYTUX YYaCTHUKOB JeATeIbHOCTH, 3((PEKTUBHO paspemniarhb
KOH(JIUKTBHI;

3) BJIaJICHUE HaBbIKaMU MO3HAaBaTEIbHOM, y4eOHo-
UCCJIEIOBATEIbCKOW U IPOEKTHOM NeATEIbHOCTH, HaBbIKaMU
paspemieHust  mpobiaeM;  CHocoOHOCTb M TOTOBHOCTh K
CaMOCTOATEIbHOMY IIOMCKY METOJOB PpEUICHHS MPAKTHUYECKUX
3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOJOB [TO3HAHUSI,

4) TOTOBHOCTh W  CIIOCOOHOCTH K  CaMOCTOSATEIbHOMN
UH(POPMAIIMOHHO-TIO3HABATEIbHON  JEATENbHOCTH,  BJIaJICHUE
HABbIKAMU TMOJYYEHUs1 HEO0OX0oAUMON MH(OpMAIUU U3 cloBapen
pa3HbIX THIIOB, YMEHUE OPHEHTUPOBAaTbCA B PA3IMUYHBIX
UCTOYHUMKAX  HWH(OpManuu, KpPUTUYECKH  OLIEHMBATh U
UHTEPIPETUPOBATh MH(POPMAINIO, MOTYyYaeMyl0 U3 Pa3IHYHbIX
HCTOYHUKOB;

(B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe HCIOoNb30BaTh CpeAcTBa HH(GOPMAIMOHHBIX U
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KOMMYHUKAIMOHHBIX TexHosorui (manee - WMKT) B pemenuun
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a]a4 C
cobmoieHreM TpeOoBaHUM YPrOHOMUKH, TEXHHUKH 0€30MMacHOCTH,
TUTHEHBI, pecypcocOepeXeHus], MPaBOBbIX M ITUYECKUX HOPM,
HOPM MH(OPMAIIMOHHOW 06€30MacHOCTH;

6) yMeHue OmpeneNiaTh Ha3HAadeHHe M (PYHKUMHM Ppa3IHUHBIX
COLMAJIbHBIX HHCTHTYTOB;

7) yMEHHE CaMOCTOSITEJIbHO OLICHUBATh U NMPUHUMATH PEIICHUS,
OTIPEJICIIAIONINE CTPATETUIO MOBEJCHUS, C YUETOM TPakIaHCKUX U
HPAaBCTBEHHBIX LIEHHOCTEH;

8) BiameHue A3BIKOBBIMU CPEJICTBAMU - YMEHUE SICHO, IOTUYHO U
TOYHO M3J1araTh CBOIO TOYKY 3PEHHs, UCIIOJIb30BATh aJI€KBAaTHbIE
SI3BIKOBBIE CPEJICTBA;

9) BmageHWe HaBBHIKAMH [O3HABATENBHOW peQUIeKCHH Kak
OCO3HAHHUSl  COBEPLIAEMBIX  JEMCTBUH M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMM, PaHUI] CBOETO 3HAHUS
U HE3HAHWUs, HOBBIX I[IO3HABATENbHBIX 33aa4 U CPEACTB HX
JOCTHUKEHUSL.

e IIpeamerHble pe3ybTAaThl 00y4YeHUSA

- cOopMUPOBAaHHOCTh TMpEACTABIEHUH O MeCTe XUMHUU B
COBPEMEHHOH HayYHO! KapTHHE MUPA; TOHUMAHUE PO XUMUU B
dbopMHUPOBaHUU Kpyrozopa W (PYHKIIMOHAIHHOW TPaMOTHOCTH
YeJIOBEKa JUI PEIICHUs IPAKTUYECKUX 3a/ay;

- BJaJICHHE OCHOBOIOJATAIOUIMMHU XUMHUYECKUMH TOHSATHUSIMU,
TEOpUSMH, 3aKOHAMU U  3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BaHNE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;

- BIAQJCHHE OCHOBHBIMH METOJaMHM HAay4YHOI'O I1O3HAHMS,
UCIOJB3yeMbIMH B  XHMHH: HAOJIOJAEHUEM, OINMCAHUEM,
HU3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh, OOBSICHATH
pe3ybTaThl IPOBEIEHHBIX OIBITOB U J€NaTh BBIBO/IBL, TOTOBHOCTb
U CIOCOOHOCTH NMPUMEHSITh METOJbl MO3HAHUS MPU 5 peleHUuU
MPaKTUYECKHX 3a]1aY;

- c¢(hopMHPOBAaHHOCTH YMEHUS JaBaTh KOJIMYECTBEHHBIC OLICHKU U
OPOU3BOJIUTh  PAacyeThl MO XUMHYECKMM  ¢opMmyiamM |
YpaBHEHHUSIM;

- BIQJCHHME IMpaBWIAMM TEXHUKH O€30IaCHOCTH  MpHU
UCIIOJIb30BaHUM XUMUYECKHUX BEIIECTB;

- cOpMHUPOBAHHOCTh COOCTBEHHOW IMO3UIIMH O OTHOLIEHUIO K
XMUMHUYECKON MHPOpMalMK, TOTy4yaeMoi U3 Pa3HbIX UCTOYHHUKOB.

Obyuarowuiics 001ceH 3HAmMb:

- OCHOBHBIC XHMHUYECKHUE TTOHSITHS, 3aKOHBI M TCOPUU XUMHH;

- kinaccu(uKanuMi W HOMEHKJIATYpPy HEOPraHWYeCKUuX U
OpPraHUYEeCKUX COCIMHEHUI;

- BaKHEWINME BEIIECTBA U MATEPUAIIBI, IMPOKO UCIIOIH3yEeMbIC B
IPAaKTUKE, POJb XMMHUU B €CTECTBO3HAHUHU, €€ CBA3b C JPYTUMHU
€CTECTBCHHBIMH HayKaMU{, 3HAYCHHE B KU3HHU COBPEMEHHOIO
oOmiecTsa.

Obyuarowuiicst 00NdCeH yMems:
- Ha3pBaTh W3Y4YCHHBIC BENIECTBA 110 TPUBHUAIBHOW W
MEXAYHApOJHOM HOMEHKJIAType, XapaKTepu3oBaTh oOIIMe

OLIEHKa 3a YCTHBIC
OTBETHI;

OLICHKA YPOBHS
3HAaHWU CTYJICHTOB Ha
KOHTpOJIBHO-y‘-IeTHOM
3aHATHH;

OIIEHKA 3a
BBITTOJTHEHH E
TECTOBBIX 33JJaHUI 1O

31




XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX M
OpPraHMYEeCKUX COCTUHCHUIA;

- MPOBOJIUTH PACUYETHI IO XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM
peaKuuit;

- OOBSICHATH: 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa H
CTPOEHHUS, IPUPOAY XUMHUYECKOM CBS3H;

- BBINOJHATh XMMHUYECKHH HSKCHEPUMEHT IO PACIO3HABAHUIO
BKHEUILMX HEOPraHUUYECKUX U OPraHUYECKUX COCTMHEHUN;

- OCYILIECTBJISITh ~ CAaMOCTOSITENIbHBIA ~ MOUCK  XUMHYECKOM
uHQOpPMAIIMU C HCIONB30BAHUEM PA3IMYHBIX HCTOYHUKOB
(cripaBOYHBIX,  HAYYHO-TOMYJISPHBIX  HW3JIaHHWH,  PECypcoB
Wnrepuera).

HCNOJIb30BaTh NpHOOpeTeHHbIe 3HAHMUA M YMEeHHS B

NPAKTHYECKOMN NeATeJbHOCTH H NNOBCEIHEBHOM KU3HH JIA:

v' OOBbSCHEHHMs XMMHUYECKUX SABJICHHM, TMPOMCXOISAIIMX B
npupoje, ObITY U Ha TPOU3BOJICTBE;

v/ OoIpeNeNieHUs] BO3MOKHOCTH — MPOTEKAHWS  XUMHYECKHX
IIPEBPAIlCHUN B Pa3IMYHBIX YCIOBUAX U OLEHKH MX
MTOCJICICTBHH;

v OKOJIOTHYECKH TPAMOTHOTO TIOBEJCHUS B OKPYKAroIIEH
cpezne;

v/ OIICHKU BIIUSIHUSI XMMHYECKOTO 3arpsA3HEHUs OKPYKarolle
Cpellbl Ha OPraHu3M YEJIOBEKA U APYTUE KUBbIE OPIraHU3MBI,

v/ 6e30macHOr0 OOpalleHUus] ¢ TOPIOYAMH W TOKCHYHBIMH
BEILECTBAMM U J1aOOPaTOPHBIM 000pYyI0OBaHUEM;

v IPUTOTOBJIEHHS PACTBOPOB 33JIaHHOW KOHIICHTPAIIUH B OBITY
U Ha [IPOU3BOJCTBE;

v\ KPUTHYECKOHW  OLEHKH  JIOCTOBEPHOCTH  XHUMHYECKOM
uH(pOpMaIUH, TOCTYNAIOMIeH U3 Pa3HbIX UCTOYHHUKOB.

KJIFOYCBBIM BOIIPOCaM.
OIICHKA 32
BBIIIOJIHCHUEC
KOHTPOJBHBIX
3aJIaHHM;

OIICHKA 32
BBITTOTHEHUE
MpaKTUIECKUX padoT;
OLICHKAa 3a YCTHBIE
OTBETHI,

OLICHKA 32
MOJITOTOBKY
CaMOCTOSTEIbHBIX
COOOIICHUH
CTYJICHTOB.

OLICHKAa 3a YCTHBIE
OTBETHI,

OLICHKA YPOBHS
3HaHUU CTYJCHTOB Ha
KOHTPOJIbHO-YYETHOM
3aHATHH;

OLICHKA 32
BBIITOJIHEHUE J1a0.
paboT.
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paboueii nporpaMMbl y4eOHOro npeaMera XumMus

JIMCT AKTYAJIM3ALIUHN

/o

HauMmeHnoBanue
anemenTa OIl,
paszaena, myHKTa

[IyHKT B mpenpLtyen
penaKkuuun

[IyHKT C BHECEHHBIMHU
U3MEHECHUSIMHU

PexBu3uTHI
3acelaHusl,
YTBEPAMBILETO
BHECCHUE
N3MEHEeHUHN
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