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1. IACIOPT PABOYEM [TIPOT'PAMMBbI YYEBHOI'O INPEJAMETA
«XHUMMUS»

1.1. Obnactb npuMeHeHus padoyeil MporpaMmmbl

PabGouass mporpamMma y4yeOHOro mnpeaMera SBISETCS YacTblO OCHOBHOM
npodeccuoHanbHOM 00pazoBarenbHON mporpamMmbl mo mpodeccun 15.01.05
Capuiuk (py4yHOM M 4aCTUYHO MEXaHU3UPOBAHHOMN CBApKHU (HAIJIABKH).

[Iporpamma paspaborana B coorBerctBu ¢ PI'OC COO, Ha ocHOBe
TpeOoBanuii denepanbHOl 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO OOIIETO
o0pazoBaHus.

1.2. Mecro y4eOHOro mnpeaMera B CTPYKType 00pa3oBaTe/bHOI
MpOrpaMMblI

VY4eOHbIil mpeaMeT «XuMuUs» OTHOCUTCS K 0a30BBIM y4EOHBIM IpeaMeTam
00111e00pa30BaTENbHON MOATOTOBKU. YUeOHBIN mpeaMeT «XHUMHsS» U3y4aeTcsl Ha
0a30BOM ypOBHE.

Oco0oe 3HaueHne y4yeOHbIil MpeAMET UMEET NpU (POPMHUPOBAHUU U Pa3BUTHU
00X KOMIIETEHIINH:

OK 01. BsiOuparb cnocoObl pemieHus 3a1ad  MpoQecCHOHATbLHOM
NEeSATeTbHOCTH MPUMEHUTENBHO K Pa3TUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEACTBAa IIOMCKa, aHalau3a u
UHTEpIpeTauu nHPopMali 1 HHOOPMAIIMOHHBIE TEXHOJOTUM JJIS BBHIMOTHEHUS
3as1a4 IpoheCCUOHATBHON e TEeIhHOCTH;

OK 03. IlmanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPOECCUOHATBHOE U
JMYHOCTHOE pa3BuTHE, peaNPUHUMATEIBCKYIO NeSATEIIbHOCTh B
npodeccuoHanbHON cdepe, MUCIONb30BaTh 3HAHUS MO MPaBOBOM U (HMHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX KU3HCHHBIX CUTYAIUSX;

OK 04. D¢ddextuBHO B3aUMOICUCTBOBATh M pPabOTaTh B KOJUICKTUBE H
KOMaH/IE;

OK 07. CopelicTBOBaTH COXPAaHEHUIO OKpYy>Karolien cpenbl,
pecypcocOepexeHnto, TPUMEHSITh 3HAaHUS 00 HM3MEHEHUU KJIMMara, MPUHIIUIIBI
OCepeXIMBOTO  TPOM3BOMACTBA, J(G(GEKTUBHO ACHCTBOBATh B  YPE3BBIUAWHBIX
CUTYaLUSIX;

CornacHo ydebHoro 1miana no cnenuaibHoctu 15.01.05 Ceapiuk (pydHoi u
YACTUYHO MEXaHU3UPOBAHHOM CBapKku (HAIUIABKH) KaXIblii oOydaronuics
BBITIOJIHSICT WMHAUBUAYAJIbHBIM MPOEKT MO OJHOMY M3 Y4EOHBIX MPEIMETOB
00111e00pa3oBaTeIbHON MOArOTOBKH (B ToM umcie mo YI16.06 Xumus):

NuauBuayanbHbI TPOEKT (MIPEAMETOM HE ABisAeTca) — 32* yaca.

*He BXOAMT B y4eOHYIO HArPy3Ky 00yUaIONIMXCS 10 YYCOHOMY TIPEAMETY « XUMHUSD
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1.3. TpeOoBaHusi K pe3yJibTaTaM OCBOECHHUSI Y4eOHOIr 0 MpeaMeTa

B pamkax ocBoeHus

colepkaHusi y4eOHOro mpeaMera «XUMHUS»,

o0OecrieynBaeTcs JOCTHXKCHUC O6y‘-IaIOIHI/IMHC5I JIMIYHOCTHBIX, MCTAIIPCAMCTHBIX H
NPEAMETHBIX PE3YyIbTaTOB.

ILnanupyemsbie
pe3yabTarhl
OCBOCHHA

OcHOBHBIE NMOKA3aTeJH OLEHKH pe3yJbTara

./Iulmocmnbtepwyﬂbmambt, 6 mom uucinie:

B yactu - OCO3HaHMS OOYYalOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpaB U

rpaskAaHCKOro 00513aHHOCTEN, YBa)XKEHUS K 3aKOHY U NPaBOMOPSAKY;

BOCIIUTAHHA - IpPEeACTaBIECHHMS O COLMAJIBHBIX HOpMax H©  IIpaBUIAX
MEXKJIMYHOCTHBIX OTHOLLIEHU! B KOJUIEKTUBE;
- TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPH
CO3JaHMM  Y4EeOHBIX  IIPOEKTOB,  pEIIEHMH  Y4eOHBIX U
II03HABATEJIbHBIX 3a/1a4, BHIIIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
- CIIOCOOHOCTY MMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY
U apryMeHTbl JPYrMX IpH aHAJIU3€ Pa3JIMYHbIX BUAOB Y4eOHOM
JeSITENbHOCTH;

B yactu - ICHHOCTHOI'0 OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEUIO

NATPHOTHYECKOI0 OTE€YECTBEHHOU XUMUHU;

BOCIIMTAHMUS - YBaXEHUs K Ipoueccy TBOpPYECTBA B OO0JACTH TEOPUU U

IMPAKTUYCCKOIo INpUJIOKCHUA XUMHUHU, OCO3HAHHA TOI'0, YTO JaHHBIC
HAayKH CCTb PE3YyJbTAaT IJIUTCIBbHBIX H3.6JIIOIL€HI/II>'I, KPOIIOTJIUBBIX
OKCIICPUMCHTAJIBHBIX IIOMCKOB, IIOCTOAHHOI'O Tpylda y‘IéHBIX n
MIPaKTUKOB;

- HHTEpECa W TIIO3HABATCJIBHBIX MOTUBOB B TIIOJYYCHHU U
MOCJICAYIOIICM aHaJIn3e I/IH(bOpMaLII/II/I O MEePCAOBBIX JOCTUKCHUAX
COBPEMEHHOM OTE€YECTBEHHON XUMHH;

B yacTu n1yxoBHoO-

- HPaBCTBECHHOI'O CO3HAHUS, STUYCCKOI'O MMOBCACHUA;

HPaABCTBCHHOI'O - CIIOCOOHOCTH OLCHUBAThL CUTyallUH, CBA3AHHBLIC C XUMHUYCCKUMU
BOCIIUTAHUA SABJICHUSIMU, U IPUHUMATL OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;
- TOTOBHOCTM OLEHUBAaThb CBOE IOBEAECHUE M IIOCTYNIKM CBOUX
TOBAPUUIIEH € MO3ULMIA HPABCTBEHHBIX U IIPABOBBIX HOPM U C y4ETOM
OCO3HAHMS MOCIEACTBUI TOCTYIKOB;
B yactu - IOHUMAaHHU LIEHHOCTEH 310pOBOro M 0e30macHoro oopasa *KHU3HH,
(puznyeckoro HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOLIEHUSI K COOCTBEHHOMY
BOCIIUTAHHUSA (GU3nYECKOMY U IICUXUUYECKOMY 3/10POBBIO;

- coOrofeHusl MpaBuJl OE€30MacCHOr0 OOpalleHUs] C BELIECTBaAaMH B
OBbITY, TOBCEJHEBHOM KU3HU, B TPYIOBOH JEATEIbHOCTH;

- IOHUMAaHUs LIEHHOCTH MPaBWJI HHAUBHIyaJIbHOT'O U KOJUIEKTUBHOT'O
0€3011aCHOr0 MOBEAEHHsI B CUTYAIUSIX, YIPOXKAIOIIUX 3/0POBBIO U
JKU3HH JIIOJICH

- OCO3HAHMS TIOCICNCTBHA W HENPHATUAS BPEIHBIX IPUBBIUCK
(ynotpeOJieHus aKoroJsi, HApKOTUKOB, KYPEHHUS);

B yacTu Tpyaosoro
BOCIIUTAHUSA

- KOMMYHUKATHUBHOM KOMIIETEHTHOCTHU B
UCCIIEIOBATEIbCKON  JI€ATENIbHOCTH,  OOILIECTBEHHO
TBOPUYECKOM U IPYTHX BUJAX JAECATENbHOCTH,

- YCTAaHOBKM Ha aKTUBHOE€ y4aCTHE B PELICHUM NMPAKTHUYECKHUX 3a]a4

yuebHO-
ITOJIC3HOH,




COLlMaJIbHOM HAMPaBIEHHOCTH (B paMKaxX CBOEToO KJlacca, LIKOJIbI);

- UHTepeca K MPaKTHUYECKOMY HU3YUEHHI0 Ipodeccuil pa3imyHOro
pozaa, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110
XUMHH,

- YB&KEHHS K TPYyLy, JIOASAM TpyZa W pe3yibTaTaM TPYAOBOU
JIeSTeIIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAILHOW TPACKTOPUU
oOpa3zoBanmsi, Oynymel mpodeccuu W peamu3aluud COOCTBEHHBIX
KHU3HEHHBIX IUIAHOB €  y4€TOM  JIMYHOCTHBIX  MHTEPECOB,
CIIOCOOHOCTEN K XMMHUU, MHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

B yactn
IKOJIOTHIECKOT0
BOCNIUTAHUA

- OSKOJIOTUYECKH 11eJIeCOO0pa3HOro OTHOIIEHUS K TPUPOAE Kak
MCTOYHUKY CYIIECTBOBaHUS KU3HU Ha 3eMIIE;

- TIOHMMaHUs TJIOOAJBHOT'O XapaKTepa SKOJOTHYECKHUX TMPoOseM,
BIIMSIHUSA SKOHOMHYECKHUX IPOIECCOB HAa COCTOSIHME MPUPOIHON U
COLIMAJIBHOM CpeJibl;

- OCO3HAHHUA HEOOXOJAMMOCTU HCIOJb30BAHMS JTOCTHKEHHN XUMUU
JUISL PEIIEHUs] BOIIPOCOB PAallMOHAJIBHOT O TPUPOIOI OIb30BAHUS;

- aKTUBHOI'O HENPUATHS AECHCTBUM, IPUHOCAIIMX BPEA OKPYKarOIIen
OPUPOTHON Cpele, yYMEHHUS MPOrHO3UPOBATH HEOIAronpHUsITHBIC
SKOJIOTUYECKUE MOCIEACTBUA NPEANPUHUMAEMbIX JEUCTBUM U
peJoTBpaIlaTh UX;

- HAJMYUS Pa3BUTOrO HKOJOTMYECKOI0 MBIIUICHHS, SKOJIOIMYECKOU
KYJbTYpPbI, ONbITA AEITEIbHOCTH AKOJOTMYECKON HAINpaBICHHOCTH,
YMEHHUS PYKOBOJICTBOBATHCSI UMH B MMO3HABATEJILHOM,
KOMMYHUKATUBHOW U  COIUAJIBHOM MpaKTUKE, CIOCOOHOCTH
Y YMEHUS aKTUBHO MTPOTUBOCTOSTH MICOIOTHH XeM0o(oouu

B yacTi neHHocTu
HAYYHOT'0 MO3HAHUS

- MHUPOBO33PEHHUs, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HayKu
U O0IIeCTBEHHO! MPAKTUKU;

- IOHUMaHUS CHenu(UKN XUMHHM KaK HayKH, OCO3HAHHS €€ PO B
GbOpMUPOBAaHUU PANMOHATIHPHOTO HAYYHOT'O MBIILICHUS, CO3JIaHUHU
LEIOCTHOT O Mpe/ICTaBICHUS
00 OKpyXXarolleM MUpPE KaK O €IMHCTBE NMPUPOJbI U YEJIOBEKa, B
MO3HAHWH TPHPOJHBIX 3aKOHOMEPHOCTEW W pEIIeHUU MpodiiemMm
COXpPaHEHUS MPUPOJIHOTO PAaBHOBECH S,

- yOexAEHHOCTH B 0CO0OW 3HAUYMMOCTH XMMHH Ui COBPEMEHHOM
LMBWJIN3ALUU:

B €€ r'yMaHUCTUYECKOM HAMPABIEHHOCTH U BaXXHOW POJIM B CO3/1aHUU
HOBOW 0a3bl MaTEpUATbHON KyJNbTYpbl, B PEIICHUU TJIO0AIBHBIX
npo0jeM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HSHEPreTUYECKON, NHUIIEBONH W HSKOJOTMYECKOW O€30MacHOCTH, B
pa3BUTUU MENULIMHBI, 00ECIEUeHUH YCJIOBUN YCHENIHOrO TpyAa U
9KOJIOTUYECKU KOM(POPTHON KU3HU KAXKIOT0 UJIeHa 00IIeCcTBa;

- ©CTeCTBEHHO-HAyYHOM TpPaMOTHOCTU: TOHHUMaHUS CYLIHOCTH
METOAOB I[IO3HAHUSA, HCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BATh IOJIydaeMble 3HaHHUS JJIsl aHalu3a U
OOBSICHEHHUSI SIBJICHUN OKPYXKAIOIIETO MUPA M MIPOUCXOASIINX B HEM
M3MEHEHUH, yMEeHHS J1eflaTh 00OCHOBAHHbBIE 3aKIIOUEHHS] HA OCHOBE
Hay4YHBIX ()AaKTOB M HMMEIONIMXCA JAaHHBIX C IENbI0 TONyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

- CIOCOOHOCTH CaMOCTOSITEIIBHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS
JUTSL peTIeHUst TPOOJIEM B PEaSIbHBIX JKU3HEHHBIX CUTYAIUsX;




- HHTEpeca K ITO3HAHUIO, HCCIIEI0BATENbCKOM eI TeIbHOCTH;

- TOTOBHOCTH W CIIOCOOHOCTH K HEIPEPHIBHOMY OOPa30BaHUIO U
caM000pa30BaHHI0, K AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHH 10
XMMHUU B COOTBETCTBUU C KU3HCHHBIMU MOTPEOHOCTIMH;

- HHTEpeca K OCOOCHHOCTSIM Tpyla B pa3Iu4yHBIX cdepax
npodeccuoHaNbHOM TSI TEILHOCTH.

ILnanupyemsbie
pe3yJabTaThl
0CBOCHH

OcHOBHbBIE MOKA3ATEJIH OILICHKH pe3yJibTaTa

Memanpeomemuole pe3yibmamel, 6 Mom Yucie:

1. YuuBepcasbHble yueOHbIE O3HABATEIbHbIE €iCTBUS

ba3oBble
JOTHYECKHe
aeHCTBHA

- CaMOCTOATENBHO (OPMYJIMPOBATh M aKTyaJIM3MPOBATH MpPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OIIPEAEIATh L EH AeATEIbHOCTH, 3a7aBas IapaMeTPhbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTb  pE€3YyJbTaThl  JE€ATEIbHOCTH c
MIOCTABJICHHBIMU LEISIMU;

- HCIOJb30BaTh IPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO
MBIIIJICHUS:  BBIICIATh XApPAKTEpPHbIE IPU3HAKA IOHATUH W
YCTaHABIMBATh HX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIHE
HOHATUSA 1J1 00BSCHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUI;

- BBIOMpaTh OCHOBAHUS U KPUTEPUU ISl KiIaccU(DUKAIMK BELIECTB U
XUMUYECKUX PEAKIUM;

- yCTaHaBIMBaThb  NPUYUHHO-CIEACTBEHHBIE  CBSI3U  MEXAY
U3y4aeMbIMH SBJICHUSIMU;

- CTPOUTDH JOTMYECKHUE PacCyKIeHHs! (MHAYKTUBHBIE, J€TyKTUBHBIE,
[0 aHAJOTMM), BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B
paccMaTpUBaeMbIX  SBIEHHUSX,  (OpPMyIHpOBaTH  BBIBOABI U
3aKIJIFOUCHUS;

- INPUMEHATb B IIPOLIECCE IIO3HAHUSA HCIOIb3YEMbIE B XUMHUU
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIU, MPE0OPa30BbIBATE MOEIbHbIE
MPEACTAaBJICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHUE XUMHUYECKON peakuuu -
IpU pEUICHUU Y4eOHBIX MO3HABATEIbHBIX W IMPAKTHUUYECKHX 3ajad,
MPUMEHATh HAa3BAaHHBIC MOJEIbHBIC NMPEACTABICHUS U1l BBISBJICHUSA
XapaKTepHbIX NPU3HAKOB M3Y4Ya€MbIX BEUIECTB M XHUMHUYECKUX
peaKkuuii.

Bba3oBble
HCCJIe0BATEIbCKHE
JAeHCTBHUA

- BJaJ€Th OCHOBAMHM METOJOB HAay4yHOrO I103HAHUS BEUIECTB H
XUMHYECKUX PEaKLnii;

- ¢dopmMynupoBaTh LETH W 3aJayd HCCIEAOBAHMS, HCIIONb30BAThH
MIOCTaBJICHHBIE U CaAMOCTOSITENbHO C(HOPMYIMpPOBaHHBIE BOMPOCH B
KayecTBe HHCTPYMEHTAa IO3HAHUS M OCHOBBI JUJIsi (OpMHUpPOBAHUS
TUIIOTE3bI 10 MPOBEPKE NMPaBUIbHOCTH BBICKA3bIBAEMBIX CYKJECHUI;

- BJAJeTh HABBIKAMU CaMOCTOSATEIbHOI'O IUIAHUPOBAHUSA U
NPOBE/ICHUSI YYEHUYECKUX OKCIEPUMEHTOB, COBEPIIECHCTBOBATH
yMeHHsT HaOmogaTh 3a  XOAOM Ipoliecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €r0 pe3yibTar, (GopMyaHpoBaTh OOOOLICHHUS W
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOJICTAHHON paboTe;

- IpHOOPETaTh OMBIT YUEHUUYECKOM HCCIIeA0BAaTEIbCKOM U IPOEKTHOM
NESTENbHOCTH, MPOSBIATH  CHOCOOHOCTH M TOTOBHOCTh K

CaMOCTOATCIIBHOMY ITOMCKY MCETOAOB PCHICHUSA IMMPAKTHUYCCKUX 3aaa4,




MPUMCHCHHIO PA3JIMYHBIX MCTOJOB ITO3HAHMU.

Pabora c - OPMEHTUPOBATHCS B pa3JIMUHbBIX HCTOYHUKAX HH(OpMaLUU (Hay4HO-
uHpopmanuei HOIYJIApHAs JIMTEepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), aHaIU3UPOBaTh HH(POPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, KPHTUYECKH OL[EHUBATh ¢
JIOCTOBEPHOCTH U HEIPOTUBOPEUUBOCTB;

- (opMynHMpoBaTh 3ampochl U MPUMEHSTh Pa3IMYHbIE METOABI MpPH
noucke M oTOope MH(pOpMaUM, HEOOXOAMMOW ISl BBITIOJIHCHUS
y4eOHBIX 3a/1a4 ONpeeaEHHOro THIIA;

- mpuoOpeTaTth  OMBIT  HCIOJB30BaHUS  HMH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI U Pa3IMUHBIX 1OMCKOBBIX CUCTEM;

- CaMOCTOSITENIHO BBHIOMpATh ONTHUMAIBHYIO (OpMY INpEICTaBICHUS
uHbopMauu (CXeMbl, IpaQUKH, TUArpaMMBbl, TaOJIHUIIbI, PUCYHKH H

Apyrue);

- UCIOJb30BaTh HAyYHBIN SI3bIK B KauecTBE CpelcTBa Mpu padbore ¢
XUMHUYECKON  uH(dOpMaImei: NPUMEHSATh  MEXIPEAMETHBIE
(puznueckue u MaTeMaTUYECKHE) 3HAKHU

U CUMBOJIbI, (OpMYyJibl, aO0peBUaTYpbl, HOMEHKJIATYPY;
- UCNO/Ib30BaTb 3HAKOBO-CUMBOJIMYECKME CPEACTBA HArAAHOCTH

2. YHuBepcaJibHble KOMMYHMKATHBHbBIE 1eliCTBUS

- 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOi TeMbl B  XOJA€ JHayiora
W/WIM TUCKYCCHUH, BBICKA3bIBaTh UIEH, (OPMYIMPOBATH CBOU MPEIAI0KEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TTPEIIOKEHHOM 3a/1a4H;

- BBICTyNaTh C MPE3EHTAIMEH PE3yJIbTaTOB MMO3HABATEIHHON MESITEIbHOCTH, MOMYyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHINOJHEHUH XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboOThl MO HMCCIECAOBAHUIO CBONCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOr o MPOEKTA, u dbopmynupoBaTh BBIBO/IbI
[0 pe3yjabTaTaM MPOBEAEHHBIX MCCIACAOBAHMN NYyTEM COIVIACOBAHUS NO3ULMN B XOHAE
00CYXJIeHHSI 1 OOMEHa MHCHHSIMH.

3. YHuBepca/bHbIE peryJssTHBHbIC 1eHCTBUS

- CaMOCTOSITEJIPHO TUIAHHPOBATh M OCYIIECTBIISITH CBOIO ITO3HABATEIBHYIO JEATEIbHOCTD,
onpenenss e€ Meld U 3a7a4d, KOHTPOJIMPOBATh U 10 Mepe HeOOXOAMMOCTH KOPPEKTHPOBATh
npeiaraeMbIi AT OPUTM nencTBuit npu BBITIOJIHCHU U y4EeOHBIX
U HCCIICOBATEIbCKUX 3aja4, BHIOMPaTh HanbOojee 3((GEKTHUBHBIN CIIOCOO HMX pEIICHUs ¢
Y4ETOM IOJTYICHUSI HOBBIX 3HAHUH O BEIIECTBAX M XUMUYECCKHX PEAKIIHSIX;

- OCYIIECTBIIATH CAMOKOHTPOJIb e TEIHbHOCTH HA OCHOBE CAaMOAHAIN3a M CAMOOIICHKH.

Ocnoenble nokazameJu OUEHKU npedmemnbtxpwyﬂbmamoe:

Ilpeomemmnule pezynvmamoi oceoenusi Kypca « Opeanuueckas XUmusy ompaicaiom:

- cOpMHUPOBAHHOCTH MPEICTABICHUN: O MECTE ¥ 3HAYCHUU OPTAHMYECKOW XMMUH B CUCTEME
€CTECTBEHHBIX HayK M €€ pOJIM B OOECIHEYEHUH YCTOHYMBOTO pPa3BUTHs YEIOBEYECTBA: B
pereHnu mpobJIeM SKOJIOTHYeCKOM, SHEPreTHYeCKOr U MUIEBOM 0e30MacHOCTH, CO3AaHUU
HOBBIX MAaTEpPHAJIOB, HOBBIX MCTOYHHUKOB OJHEPrUH, B OOCCIICUCHHM pallMOHAJIHHOTO
MIPUPOAOIIOIB30BaHUS, B (JOPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KYJIbTYpPHI YEIOBEKa, a
TaK)Ke IKOJIOTHYECKH 00OCHOBAHHOCTH OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOAHOMN CpeEJIe;
- BJIQJICHUE CHUCTEMOM XMMHMYECKHMX 3HAHWH, KOTOpas BKJIKOYAET: OCHOBOIOJATraroIIne
MOHATHS — XUMHYECKUH 3JICMEHT, aTOM, SJIPO M 3JICKTPOHHAs 000J104Ka, aTOMHBIC OpOUTAIIH,
OCHOBHO€ W BO30YXXJEHHOE COCTOSIHHSI aTOMa, TMOpUIU3AIMS aTOMHBIX OpOMTAJICH, WOH,
MOJIEKYJIa, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTD, CTETIEHh OKUCIICHUS, XUMHUUECKast CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, YIIIEpOIHBIN CKeneT, PyHKIIMOHaNbHAS TpyIIa,
paauKai, CTPYKTypHbIe (OpPMYIbI, U30MEpHs, WU30MEPbI, TOMOJIOTUYECKUHA PsiZl, TOMOJIOTH,




OPraHUYEeCKHUE COCAMHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTypPHOE 3BEHO, TEOPUHU, 3aKOHBI,
3aKOHOMEpPHOCTH, CUMBOJIMYECKHH S3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B
OCHOBE IOHMMAaHHUSl MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX pEaKIUi, O B3aUMHOM
BIIMSIHMHM aTOMOB W TPYIIIl aTOMOB B MOJIEKynaX; (paKkTOJIOTHYECKHUE CBEIEHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH M 0€30MaCHOM HCIOIb30BAHUM BAXHEHIINX OPraHUYECKUX BEIIECTB B
OBITY U TIPAKTUUYECKON JEATEIHPHOCTH YEIOBEKa, OOUTMX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO
MIPOU3BOJICTBA;

-chopMHpPOBAaHHOCTH YMEHUIA: BBISBIISITH XapaKTEPHbIE IPU3HAKU TTOHSITHH, YCTaHABIUBAThH HX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MMOHATHUS MPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKUX COCIUHEHUN;

-COpMHUPOBAHHOCTh YMEHHI: HCIIOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS
(hopMyJT OpraHMYECKHX BEIIECTB; COCTABIATh YPAaBHEHUSI XUMHUECCKUX PEAKIINI U PACKPHIBATH
WX CYITHOCTh: OKHCJIMUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIINN, peaKIIuii MOHHOTO OOMEHa;

- copMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPUHAIIKHOCTh U3yUYECHHBIX OPraHUYECKUX
BELIECTB IO MX COCTaBY M CTPOCHHMIO K OMPENEIEHHOMY KJIacCy COEIMHEHHUM, aBaThb UM
Ha3BaHUS MO CHCTEMATUYECKOW HOMEHKJIATYpe W MPUBOAUTH TPUBUAIBHBIE HA3BaHUS JJIS
OTIEJIbHBIX NIPEICTABUTENEH OPraHMYECKUX BEILECTB;

- chOpMHPOBAHHOCTb YMEHHUSI ONpENessiTh BUJ XHUMHUYECKOH CBS3M B OPraHUYECKUX
COEJIMHEHMUSIX;

- c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH IOJOXKEHUS TEOPUM CTPOCHHS OPraHUYECKHX
BemrectB A. M. ByTiepoBa st 00bSCHEHUSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOCHUS;

- cOpMHPOBAHHOCTH, YMEHHH XapaKTepH30BaTh COCTaB, CTPOEHHE, CBOMCTBA THUIIMYHBIX
IpeJcTaBUTENIed KJIaCcCOB OPraHMYECKUX BEILECTB; MJUIIOCTPUPOBATH N'EHETUUYECKYIO CBA3b
MEXAYy HUMHU YPaBHEHUSMH COOTBETCTBYIOUIMX XMMHYECKHUX pEaKUUW C HCHOJb30BAHUEM
CTPYKTYPHBIX (HOpMYIT;

- c(OpMUPOBAHHOCTH YMEHHS TOATBEP)KIATh HA KOHKPETHBIX MPUMEpaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHWYECKUX COCTUHEHUW OT KPATHOCTH W THIA
KOBaJIGHTHOM CBSI3M, B3aUMHOI'O BJIMSIHUSI aTOMOB U TPYII aTOMOB B MOJIEKYJIaxX;

- cOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOUYHUKH YTIIEBOAOPOJHOTO CHIPHS,
CHoCOO0BI €ro nepepadoTKH U MPAKTUUECKOE MPUMEHEHHE MTPOIYKTOB ITepepaboTKu;

- c(hOpMHPOBAHHOCTh BJAJCHHS CHUCTEMOW 3HAHWUH O €CTECTBEHHO-HAyYHBIX METOAaX M
YMEHUS PUM EHATH 3TH 3HAHUS;, CHOPMUPOBAHHOCTH YMEHUS PUMEHSTh OCHOBHBIC OTIepaIiii
MBICJIUTEIILHOU ESITEIIbHOCTH JIJIS U3yUEHUsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINIA;

- ¢(hOpMUPOBAHHOCTh YMEHUI: BBISBIISATh B3AMMOCBSI3b XUMUYECKUX 3HAHUN C MOHSATUSIMHU U
MPECTABICHUSIMU JPYTHMX €CTECTBEHHO-HAYYHBIX MPEIMETOB i 0ojiee OCO3HAaHHOTO
MOHUMAaHUS CYIIHOCTH MaTEPUAIBHOTO €AMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE 3HAHUS 11O
OPraHUYEeCKOM XUMHUH 11 OOBSICHEHHS W TPOTHO3UPOBAHUS SBJIEHUH, HMEIOIIUX
€CTECTBEHHO-HAYUYHYI0 IIPUPOAY;

- cOpMHUPOBAHHOCTh YMEHHI: MHPOBOAUTH pacdy€Tbl MO XUMUYECKUM (opMmynaMm W
YpaBHEHHSIM XUMHYECKHX pEAKIHH ¢  HMCHOJb30BaHWEM  (DM3MYECKUX  BEJIMYUH,
XapaKTEePU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBL: PAcdYE€Thl MO HAXOXKICHUIO
XUMUYECKON (POPMYJIIBI BEIIECTBA TTO U3BECTHBIM MAaCCOBBIM JIOJISIM XMMHUYECKUX AJIEMEHTOB,
MPOAYKTaM CrOpPaHHsl, INIOTHOCTH Ta3000pa3HbIX BEUIECTB;

- cOpPMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBAThH, AHATM3UPOBATH U OLIEHUBATH C MO3HIIMEH
AKOJIOTMYECKOM 0€30MacCHOCTH IMOCJIEACTBUS OBITOBOM M IIPOM3BOJICTBECHHOM JIEITEIILHOCTH
YEJIOBEKA, CBSI3aHHON C IepepaboTKOW BEIIECTB; WCIIOIB30BATh TOJyUYCHHBIC 3HAHHS IS
MPUHSTHS TPAMOTHBIX PEIICHU MPOOJIEM B CUTYaIUsX, CBA3AHHBIX C XUMHEH;

- c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSATEIHbHO IUIAHUPOBATh M TMPOBOJHUTH XUMHUYECCKUN
OKCIEPUMEHT C COOJIOJIGHHEeM TMpaBUJl O€30MacHOro OOpalleHHus C BEHIeCTBAMU U
nabopaTopHbIM 00OpynOBaHUEM, (OPMYIHMPOBATH IETb WCCICAOBAHUS, MPEICTABISATh B
paznuuHOM  (QopmMe pe3ynbTaThl AKCIEPUMEHTA, aHATU3UPOBATH U  OICHHBATH HUX
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JIOCTOBEPHOCTB;

- cOpMHUPOBAHHOCTh YMEHHH: COOJIIOJaTh IpaBUIa DSKOJIOTHYECKH IEIecOo00pa3HOro
MOBECHUSI B OBITY M TPYNOBOM JEATEILHOCTH B LENSAX COXPAaHEHUS CBOEro 310pOBbs,
OKPYXaroIlle MPUPOJHON Cpellbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSI; OCO3HABATH
OMMACHOCTb TOKCHYHOI'O JEMCTBUS Ha >KUBBIE OPraHU3MBlI OMNPEIEIEHHBIX OPraHUYECKUX
BellecTB, MoHuMas cMblici nokasaress [1/1K; ananuszuposats 11e1€c000pa3sHOCTh MPUMEHEHUS
OpPraHUYECKUX BEUIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKU 3PEHHS] COOTHOILIEHUS PUCK -
0JIb34;

- c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH IEJICHAMPABICHHBI MOUCK XUMHUYECKOU
uHpopMaluu B pa3IMYHBIX HCTOYHHMKAX, KPUTUYECKH AaHAJIM3UPOBATH XUMUUYECKYIO
uH(popMaIuio, nepepadaTsiBaTh €€ U UCTIOIH30BATh B COOTBETCTBHUH C TOCTaBJIEHHON y4eOHOI
3a1a4ei.

Ilpeomemnvie  pesynomamul  oceoenus kKypca «Obwas u Heopeanuueckas XuMusy
ompasicaom:

- ¢(hOPMHUPOBAHHOCTH NPEICTABICHUH: O MATEPHAIIBHOM €IMHCTBE MU PA, 3aKOHOMEPHOCTAX U
IIO3HABATEJILHOCTH SIBJICHUH NPUPOJBI; MECTE M 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX
HayK U e€ posu B 00ecliedeHnH yCTOHUYUBOr0 Pa3BUTHS, B PELUICHUH MTPOOJIEM SKOJIIOTUYECKOM
U THIIEBON 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JJaHUU HOBBIX MAaTEpUajoB, HOBBIX
UCTOYHHKOB DJHEPrHuH, B OOECIEeYeHUH pPalHUOHAIBHOTO IMPUPOJONOIb30BAHUS, B
(GOopMHPOBAaHUM MHPOBO33pPEHMSI M OOLIEH KyJbTypbl YelOBeKa, a TaKkKe HSKOJOIMYeCKU
000CHOBAHHOI0 OTHOLIEHMSI K CBOEMY 37]0POBbIO U IPUPOAHON CPELE;

-cpOpMHUPOBAaHHOCTh BJIAJICHUS] CHUCTEMOW XUMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraoIIye MOHATUS — XUMHUYECKUN 3JIEMEHT, aTOM, SIAPO, U30TOMBI, 3JIEKTPOHHAS
000104Kka aTomMa, OpOMTAIM, OCHOBHOE M BO30YXJICHHOE COCTOSHHMS aToMa, THOPHAM3aIus
aTOMHBIX OpOUTajel, MOH, MOJIEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTEIEHb
OKHCJICHUS, XUMHUUYECKAasl CBS3b, KPUCTAIIIMYECKAsl PEIIETKA, XUMUYECKasi peaKIys, pacTBop,
IEKTPOIUTHI, HEIJIEKTPOJIMTHI, JJIEKTPOIUTAYECKAsT AUCCOLMALUSA, CTEIEHb OUCCOLMALINS,
BOJIOPOJIHBIN IOKa3aTesb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBOW 3(PQEKT XUMHUECKOH
peaKIuu, CKOPOCTh XMMHUYECKOW peaKluu, XUMUYECKOE PAaBHOBECHUE, TEOPUHM U 3aKOHBI,
3aKOHOMEpPHOCTH, CUMBOJIMYECKHH S3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHUS, JEKAIIUE B
OCHOBE IIOHMMAaHUs IPUYUHHOCTH U CHUCTEMHOCTH XMUMHUYECKHX SIBJICHUH; COBPEMEHHBIC
NPEICTAaBICHUs] O CTPOCHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJIIDHOM U
HaIMOJIEKYJSIPHOM ypPOBHAX; MPEICTaBICHUS O MEXaHU3MaX XUMHUYECKHUX peaklui,
TEPMOJIMHAMMYECKMX M KHUHETHYECKUX 3aKOHOMEPHOCTSAX WX IMPOTEKAHUS, O XMMHYECKOM
paBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX; (PAKTOJOIrMUYECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIY4EHNU U O€30M1aCHOM HCII0JIb30BAHUN Ba)KHEHIINX HEOPraHMYECKUX BEILECTB B
OBITY U MIPAKTUUYECKOU AEATEIHbHOCTH YeIOBeKa, OOUIMX HAYYHBIX MPUHIUIIAX XUMUYECKOTO
IIPOU3BO/ICTBA;

-c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBIISITH XapaKTepPHbIE IPU3HAKY MMOHATH, yCTaHABINBATH UX
B3aUMOCBSI3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS IPU OMMCAHUU HEOPraHMYECKUX
BELIECTB U UX IIPEBPAIICHU;

- c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHYECKYIO CHMBOJMKY JJIsI COCTAaBJICHUS
dbopMys BELIECTB U YpaBHEHUN XUMUYECKMX PEAKIUIl; CUCTEMAaTUYECKyI0 HOMEHKJIATypy U
TpUBHUAJIbHbIE HA3BAHUS OT/AEJIbHBIX BEIIECTB;

- ¢(hOpMUPOBAHHOCTH YMEHHS ONPENETSITh BAIEHTHOCTh U CTENIEHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHUSX; BHJ XUMHUUYECKOM CBA3M; TUIl KPUCTAJUIMYECKOH PEETKU
KOHKPETHOT'O BEIIECTBA;

- chOpMHUPOBAHHOCTh yMEHHUS OOBSCHATH 3aBHCUMOCTb CBOWCTB BEIIECTB OT BHUAA
XMUMHMUYECKOH CBSI3U U THIA KPUCTAJNINYECKON peIIéTky, OOMEHHBIN U JOHOPHO -aKIENTOPHBII
MeXaHU3MBbl 00pa30BaHMsI KOBAJICHTHOH CBS3H;

- ¢OpPMUPOBAHHOCTh YMEHHI: KJIacCU(UIUPOBATh: HEOPraHUYECKHE BELIECTBA 110 COCTABY;
XUMHYECKHE PEaKIUU MO PA3IMUYHBIM MPU3HAKAM; CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U
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KPUTEPHUH 7151 KJIACCH PUKALIUY N3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIU;

- ¢(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICH Mepuoandeckoro 3akona /.M. MenneneeBa
U JIEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOILYIO, OOBSCHUTEIBHYI0 U MPOrHOCTUYECKYIO
dynxuunm;

- ¢(hOpMUPOBAaHHOCTh YMEHUH: XapaKT€pU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB U HOHOB
xumuueckux siemeHToB |-1V mepuonos Ilepmonuueckoit cucrembr J[.MI. Menneneesa;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKHX 3JIEMEHTOB U MX COEIMHEHUN
no nepuoxgaM u rpynnaMm Ilepumomnueckonn cucremsl [[.M. MenneneeBa, BaJeHTHBIE
BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOSHHS MX DJIEKTPOHHBIX 000I0YEK;

- c(hOopMHUPOBAaHHOCTh YMEHHWH: XapaKTepHU30BaTh OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB; MOATBEPXKAATh CYIIECTBOBAHME TI'€HETUYECKOM CBSA3UM MEXIY
HEOPraHWYECKUMH BEIIECTBAMHU C IOMOILBIO YPAaBHEHHH COOTBETCTBYIOIIMX XHMHYECKHX
peakuui;

- cOpMUPOBAHHOCTh YMEHHUS DPACKPBIBATH CYIIHOCTH: OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakLMii; peakuii HOHHO-0 0OMEHa; peaKLMi I'MAPOIN3a; PEaKIMii KOMIIJIEKCOOOpa30BaHMUS;
- cOpPMUPOBAHHOCTH YMEHUS O0BSCHATH 3aKOHOMEPHOCTH ITPOTEKAHMS XUMUYECKUX PEaKIIUi
C Y4€TOM MX SHEPreTHUECKHX XapaKTEPUCTUK, XapaKTep U3MEHEHHUS] CKOPOCTU XMMHYECKOM
peakiuu B 3aBUCUMOCTH OT pa3lIHYHBIX (DAaKTOPOB, XapaKTep CMEIICHHS XUMHYECKOIO
paBHOBECHS 101 BIUSIHUEM BHELIHUX BO3/1EHCTBUI;

- cOpMHUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XMMHUECKHE peakluu, Jiexkallue B OCHOBE
MPOMBIIIUICHHOTO TIOJIY4€HHUSI CEPHOM KHCIIOThI, aMMHaka, OOIIMe HAay4YHbIE MPUHIUIIBI
XMMHMUYECKUX IPOM3BOJCTB; I€1€CO00Pa3HOCTh MPUMEHEHHS] HEOPraHUYECKUX BEIIECTB B
MPOMBILIICHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOIICHUS PUCK-T10J1b34;

- ¢(hOpMUPOBAHHOCTH BIIAJICHHUS CUCTEMOW 3HAHUW O METOJaX HAYYHOrO MO3HAHUS SIBICHUN
NPUPOABI, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX; YMEHHUs NPUMEHSATb 3TU 3HAHUSA IpU
HKCIEPUMEHTAIbHOM HCCJIEOBAaHUM BEIIECTB M JJIi OOBSICHEHUS XUMHYECKUX SBIICHUH,
MMEIOIMX MECTO B NIPUPOJE, NPAKTUYECKON NIEATEIBHOCTH YEJIOBEKA W B ITOBCEIHEBHOMU
JKU3HU;

- ¢cOpMHPOBAaHHOCTh YMEHHUS BBISBIISITH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATHAMH H
MPECTaBICHUSIMU JPYTMX €CTECTBEHHO-HAyYHBIX MPEIMETOB g 0ojee OCO3HAaHHOrO
MMOHMMAaHUS MAaTEPUABHOT O €JUHCTBA MUPA;

- ¢(hOpMHUPOBAHHOCTH YMEHHSI MPOBOJUTH Pacu€Thl: ¢ MCHOIb30BAHUEM MOHATHH «MaccoBas
JIOJISl BELIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPAIUs); MacChl BELIeCTBa MM 00beMa ra3a
M0 W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce HJIM OOBEMY OAHOrO W3 YYacTBYIOLIUX B
peakIMM BEIIECTB; TEIJIOBOM H3(QQeKT peakiuu; 3HA4EHUS BOAOPOJHOrO I10Ka3aTes
pacTBOPOB KUCJIOT M WIEJIOYEed C M3BECTHOM CTENEHBIO AMCCOLMALMM; Macchl (00bema,
KOJIMYECTBA BELIECTBA) MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOIHBIX BEIIECTB JIaHO B BUJE
pacTBOpa ¢ ornpenenéHHON MaccoBOM qoyiell pacTBOPEHHOTO BEIIECTBA MM JaHO B M30BITKE
(uMeeT mpuMecH); 10JIsI BBIXO/IA MPOIYKTa PeaKIUU: 00 bEMHBIX OTHOILIEHUH ra30B;

- cOpMUPOBAHHOCTh YMEHUM: CAMOCTOSTENBHO IJIAHUPOBATh U MPOBOIUTH XUMHUYECKHIM
OKCIEPUMEHT C COOJIOJEHMEeM TMpaBuUil O€30MacHOro OOpalieHuss C BEMIeCTBAMHU U
1a00paTOpHbIM 00O0py/I0BaHUEM, (OPMYIMPOBATH I€1b MCCIEIOBAHMS, NPEACTABIATh B
paznuyHOH (opMe pe3ynabTaThl OKCIEPUMEHTAa, aHaJM3UpOBaTh M  OLEHMBATh HX
JIOCTOBEPHOCTb;

- c(hOpMHPOBAHHOCTh YMEHHUI: COONIOAATH MpPaBUJIA T0JIb30BAaHUS XMUMHYECKOW MOCYJION H
n1abopaToOpHBIM 000pyI0BaHUEM, OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIUSIMU
[0 BBIMOJHEHUIO JITAOOPATOPHBIX XMMHMYECKUX ONBITOB; 3KOJOTMYECKH I1eJeco00pa3HOro
MOBEJECHUSI B OBITY U TPYIOBOW JEATEIbHOCTH B IIEJIIX COXPAHEHUS CBOETO 30pPOBBS,
OKpY’Karolled MPUPOJHOM Cpellbl U JOCTUNKEHUS €€ YCTOMYMBOIO pPa3BUTHUS; OCO3HABATh
OMAaCHOCTb TOKCUYHOIO JEHCTBUS HA KUBBIE OPraHU3MBbI ONPEAEIEHHBIX HEOPraHUYECKUX
BENIECTB, TOHMMas cMbich okazarens [IJIK;

- c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH IEJICHANPABICHHBIN IMOUCK XHUMHYECKOM
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uHpopMauu B Pa3IMYHBIX HCTOYHHMKAX, KPUTUYECKH aHAJIM3UPOBATH XUMHUUYECKYIO
uHpopmaruto, mepepadaThiBaTh €€ M UCIOJIB30BATh B COOTBETCTBUH C ITOCTaBIICHHOM y4eOHOM
3aJjauen.

1.4. KoanyecTBO 4aCOB Ha OCBOEHHUE MPOrPaMMbl Y4eOHOI 0 NpeMeTa:

y4ueOHas Harpy3ka oOydaromerocs 64 daca, B TOM 4ucIe:
NJIA O4HOU OpMBI 00yUeHHS:
ayquTopHas yueOHasi Harpy3ka oOydaromerocsi — 64 4acos;

2. CTPYKTYPA U COAEP KAHUE YUEBHOI'O ITPEJMETA
«XHUMMUS»

2.1 O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

ISt O4HOM popMBbI 00yUeHMSI

Buj yyeOHoM padoThI Oovem
uacos

YueOHast Harpy3ka (Bcero) 64
AyauTopHasi yueOHasi Harpy3ka odyuaionierocsi (Bcero) 64
B TOM YHCJIC:
TEOPETUYECKOE O0yUeHUE 44
NPaKTHYECKUE 3aHATHUS 6
71ab0paTOpHbBIC 3aHATHS 14
IIpomexyTounasi arrectauus B popMme ougpepenyuposannoo
3auema

Bceepoccuiickass mpoBepouHas pabora (Ipu HaIWYUMM 1O JAaHHOMY Yy4eOHOMY
npeaMeTy), OpraHum3yeMas B paMKax MEpOINpHUSITHII 1O OIEHKEe KauecTBa
0o0pa3oBaHus, MPOBOAUTCA 3a CYET 00bEMa BPEMEHH, OTBEACHHOIO Ha y4eOHBIi
HpeAMET, COTJIACHO HOPMATHBHO-TIPAaBOBBIM aKTaM.
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2.2 TemaTu4ecKuii IUVIAH U cOePKAHUE Y4eOHOr 0 NMpeaMeTa « XuMUsI»

HaumeHnoBanue Conep:xanue yueOHOro MaTepuajia, 1adopaTopHblie U NPAKTHYECKHE 3aAHATHA, Oo6bem
pa3aesnoB U TeM CaMOCTOSITeJIbHAsI padoTa 00y4aromuxcs 4yacoB
1 2 3
1 cemecTp 16/2/4/14
Opranuyveckasi XuMusi
Paznen 1
Teoperuueckue
OCHOBBI 4/-1-12
OpraHuvecKoi
XHMHUH
Tema 1. 1 Conepxanue yaeOHOro MaTepraa
Mpexver 1 | IlpeaMer opraHMuecKOl XMMHUU: €€ BOSHUKHOBEHUE, PasBHTHE U 3HAYEHHE B NOMYICHUHA HOBbIX BEIIECTB
opraHudecKoii U MaTepuanioB. Teopust cTpoeHus: OpraHnueckux coennHeHnii A.M. bytnepoBa, ee OCHOBHBIE I1OJIOKEHUS. 2
xuvun. Teopus CrtpykTypHble (QOpMyYJBl OpraHMYECKUX BellecTB. ['omosorus, u3oMepus. XUMHUYecKas CBS3b B
OpPraHWYEeCKUX COEIMHEHUSX: KPAaTHBIE CBSI3H, G- U T- CBS3U.
XMMHY€ECKOro =
cTpoeHns 2 | IlpeacraBnenue o kiaccu(UKalUU OpraHUYECKUX BEILCCT. Howmenknatypa OpraHM4eCKHX COCAMHCHNIT
(cucremaTnueckas) ¥ TpUBUAJbHBIC HAa3BaHUS BaXKHEUIIMX IPEACTaBUTENCH KJIACCOB OPraHUYECKHUX 2
OpPraHuYecKHuX
N BEIIIECTB
coeJMHEeHHUIl
Pazmen 2 4/2/2/4
YrieBoaopoabl
ConepkaHue yueOHOro maTepuaa
Tema 2.1 1 | lIpexenbHBIE YII€BOAOPOABI- ATKAHBI
Yraesoaopoabl AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUU psaa. MeraH M 3TaH — NIPOCTEHIIME NPENCTaBUTENIN 2

AJIKaHOB: PU3UYECKUE M XUMUYECKHE CBOWCTBA (PeaKlny 3aMEIIeHHUs U TOPEHUs), HAXOXKIEHHE B IPHPOJE,
IIOJIyYEHUE U IPUMEHEHUE
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2 | HenpenejbHble YIJeBOI0POAbI: ATKEHbI, ATKATHEHbI, ATKHHbI

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUN PsiA. DTUIIEH U IPOIUJIEH — IPOCTEHIne IpeJCcTaBUTENN 1
AJIKEHOB: (PU3MUYECKHE U XUMUUECKUE CBOMCTBA (peaKIuy I'UIPUPOBAHNS, TaJIOr eHUPOBAHMS, THApPATALIUH,
OKHCJIEHUS U MOJMMEpPHU3allnn ), OJydeHUE U IPUMEHEHHE.
Anxanuensl. bytanuen-1,3 u metundyraauen-1,3: ctpoeHue, BaxHeH e XUMUYECKHE CBOMCTBA (peakius
nonuMmepusanun). [logydeHre CHHTETUY€CKOTO KaydyKa U pe3UHBI.
AJNKHMHBI: COCTaB M OCOOEHHOCTH CTpPOCHUS, TOMOJOTMYECKHH psA. ANETWIeH — MpOCTeHIINi
IpelCTaBUTENh AaJKMHOB: COCTaB, CTPOCHHE, (U3MYECKHEe M XUMHYECKHE CBOWCTBa (peakuuu
TUAPUPOBaHMS, TaJI0r eHUPOBAHMSL, THIPATALUU, TOPEHU ), IOJyUYEeHUE U IPUMEHEHHE
ApomMaTH4ecKHe YI1eBOI0POIbl
Apensl. beHszoin: coctaB, ctpoeHne, GU3NUECKUE U XUMUYECKHE CBOMCTBA (PEaKIMu TaJIOTeHUPOBAHUS U
HUTPOBAHUs), MONy4YeHUE M IpUMEHeHue. Tonyon: cocmas, cmpoeHue, Qusuyeckue u XumuuecKue 1
ceolicmea (peaxkyuu 2an02eHUpoB8anus U HUMpOBaHus), noayienue u npumerenue. TOKCUUHOCTb apEHOB.
I'enernueckas CBSA3b yrieBOLOPOAOB, IPUHAMIEKAIINX K PA3IMYHBIM KIaccam
IIpupoaHbie HCTOYHMKH YIVI€BOJOPOI0B H X NepepadoTka
[Ipuponubeie UCTOUHUKH yrieBoaoponoB. [Ipupoansiii ra3 u nomytHele HedTsHble ra3pl. Hedtp u eé
npoucxoxaenue. CriocoObl mepepaboTku HePTH: MEPErOHKa, KPEKUHT (TEPMUYECKUHN, KaTaTUTUIECKUI),
nuponu3. [IpoaykTsl mepepaboTkn HedTH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITY. KaMeHHBbIH
YTOJIb U IPOJIYKTHI €T0 MepepaboTKu

JlabGopaTopHble 3aHATHS 2

JlabopaTopHas pabora Ne 1. [TomyueHue 3THICHA U U3yYEHUE €TI0 CBONCTB 2

IIpakTH4YecKue 3aHATHSA 2

[Tpaktnueckas padora Nel. IIpuposiHble HCTOUHUKHU YIJIEBOJIOPOIOB U UX IepepaboTKa 2

CamocrosiTesnbHas paboTa 00ydaronuxcs. BelnojaHeHne ynpaxHeHui 4

Paznea 3.
Kucaopoaconepx
amue 4/-12/4
opraHmyeckKue
coeJHHEeHHUsI

Conepxanue yueOHOro Mmatepuasa
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Tema 3.1.
Kucaopoaconepax
amue
OpraHu4eckue
coe/INHEeHUA

1 | CiupThl. @eHoa

[IpenenbHbIE OJJHOATOMHBIC CIUPTHL. METaHOJI U ATAHOJI: CTPOCHHE, PU3NYECKHE U XMMUYCCKHE CBOICTBA
(peakiuu ¢ aKTUBHBIMU METaJUIaMH, Trajore€HOBOJIOPOJIaMU, TOPEHHUeE), puMeHeHue. BogopoaHas cBs3b.
JleficTBrEe MeTaHOJIa U ATAHOJa HA OPraHU3M YeJI0OBEKa.
hﬂHOFO&TONﬁHﬂeCHHpﬂM.9THH€HFHHKOHLIIFHHHGPHH1CTpOCHHe,@HSHHCCKHGPIXHMHHCCKHGCBOﬁCTBa
(BSaHMOHeﬁCTBHC CO MCJIOYHBIMU MCTAJUIaMU, KAYCCTBCHHAA PCAKIIUA HA MHOI'OATOMHBIC CHI/IpTI)I).

2 | Axpaernabl. Kap6onoBbie kucaotbl. Cio:kHbIe 3QUPBI

Anpnerunpl. opmanpaerus, anerajabIerua: CTpoeHue, Gu3nyeckue U XMMUYeCKHe CBOWCTBA (peaKiuu
OKMCJIEHUS] U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKINH ), II0JIy4YE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IpelebHbIe KapOOHOBbIE KHMCIOTHI. MypaBbMHAsi U YKCyCHasi KHCJIOTBI: CTPOEHHE,
¢u3nyeckne U XMMHYECKHUE CBOMCTBA (CBOMCTBA, 00IIME JUIsl Kiacca KUCIIOT, peaKlUs 3TepUPHUKALIN),
nojy4eHue u npuMeHenue. CTeapuHoBast M OJIEMHOBAsi KUCIIOTHI KaK MPEACTaBUTEIH BbICIIMX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KMCIIOT, UX MOIOLIIEe e CTBHE.

CnoxxHble 3pUpbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['maposu3 cnoxHbIX 3¢upoB. XKupsl. ['naponus
xupoB. IIpumenenne xxupoB. bruonornueckas posb )KUPOB

3 | YriaeBoasl.

VYraeBoasl: cocTaB, KiaccupUKalys yriieBo10B (MOHO-, 1M~ U MoJKcaxapuasbl). [ 1roko3a — npocredmumi
MOHOCaXapH/J1: 0COOEHHOCTU CTPOEHUS MOJIEKYJIbI, PU3NUECKHIE U XUMUUECKHE CBONCTBA (B3aUMO/IeliCTBHE
¢ rugpokcuaom memu (II), okucnenne amMMuauHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiIeHUE,
OpoXeHHe TJIOKO3bl), HaXOXJAEHUE B MpPHUpPOJAE, NPUMEHEHue, Ouosornyeckas posib. DOTOCHHTES.
®pyKTo3a KaK U30Mep TIIFOKO3BL.

Kpaxman u nemmonoa Kak nmpupoaHbie momumepsl. CTpoeHHe Kpaxmana W LeJUToso3sl. Pusndeckue u
XUMHUYECKUE CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs peakiys ¢ HoaoM)

JlabGopaTopHble 3aHATHUSA

JlaGoparopHas padora Ne 2. [IpoBeneHne KaueCTBEHHbBIX PEAKIMI Ha OpraHUYeCKHUE BEIECTBA

N

CamocrosiTesnpHas pabora o0ydaromuxcs. BelonHeHne ynpaxHeHui

Paznea 4.
A3oTcoaepxamme
opraHu4yeckKme
coeaAUHECHUA

1/-1-12

Conepxanue yueOHOro Mmatepuasa
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Tema 4.1. 1 | AMuHOKHCTOTHI Kak aM(OTepHbIe OpraHuyeckue coequHeHus. Pu3NyYecKue W XUMHUYECKUE CBOICTBa
A3oTcoaepxamme aMUHOKHUCIIOT (Ha mpuMepe rauiuHa). buosnornueckoe 3HaueHrne aMuHOKHUCIOT. [lenTuabl. 1
OpraHuveckKme benku kak mnpupojHBIE BBICOKOMOJEKYISIpHBbIE coequHeHus. llepBuuHasi, BTOpUYHAs W TpETUYHAs
coe/INHEeHUA CTPYKTypa 0enKkoB. XMMUYECKHUE CBOMCTBA OEIIKOB: THAPOJIN3, ICHATYpallNsl, KAUECTBCHHBIC PEAKIIMU HA
OemKu.
Pa3pean S.
BbicokomouiexyJa
sipHbIe 1/-1-12
COe/IMHEHHA
Conepkanue yueOHOro MaTepuaa
Tema 5. 1. 1 | OcHOBHBIE TOHATUS XUMHUH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, TOJIMMED, CTPYKTYpPHOE 3BEHO,
BbicokomouiexyJa CTENEHb  MOJUMEpHU3aLUU, CpeaHsAs  MoJjeKyinspHas Macca. (OCHOBHbIE  METOJAbl  CHUHTE3a 1
sIpHbIE BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN — MOJIMMEPU3AIIHS U TTOJTUKOHCHCAI .
coe/IMHEeHHA
O0001meHne 10 OPraHNYecKoil XMMUH 2
2 cemecTp 28/4/10/16
OO0umasi M1 HeopraHuYecKasi XUuMHA
Pazpen 1.
Teopernueckue
OCHEBBI XHMHH 20/4/6/8
Tema 1.1 Conepkanue yueOHOro MmaTepuasa
Crpoenne 1 | Xumuueckuii anemeHT. ATom. Sapo aToMa, U30TOIbI. DIEKTpOHHAs 000109Ka. DHEpPreTHYecKue YpOBHU,
ATOMOB. NOJypOBHHU. ATOMHBIE OpOuTamu, S-, p-, d-anftMeHTbI. Oco0eHHOCTH pacIipeleseHusl 3JIEKTPOHOB I10 2
eproxmieckii OopOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOH(MUTYpaLIUs aTOMOB.
3AKOH M 2 | Ilepmonnueckwmii 3akoH u [lepuomuueckasi cucrema xumudeckux 3iementoB JI. M. MenneneeBa. CBsi3b 2
Mepuoauueckas MEPHOIMIECKOr0 3aKOHa | [lepmonnueckoil CHUCTEMBl XUMHUYECKUX SMEMEHTOB . U. Menneneena
cneTema C COBPEMEHHOM TEOpH el CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
HMIECKIX ¥ 00pa3yeMbIX HMH MPOCTHIX M CJIOKHBIX BEIECTB 10 TPYINaM U IEPUOJIaM.
3HavyeHue MepUoIUYECKOro 3aKOHa B Pa3BUTUH HAYKH.
aemenToB /1. U.
MenpgeseeBa

Cozmeprkanue y4eOHOro Matepuaa
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Tema 1. 2. Crpoenne BemiecTBa. XHUMHUUYECKas CBS3b. BUIbI XUMHUYECKOM CBSI3M (KOBAJIGHTHAs HENOJIApHAs |
Crpoenue 1 | monspHas, MOHHAsA, METaJUINYecKasi).
BelllecTBAa. MexaHu3Mbl 00pa30BaHHS KOBAJCHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-aKIIEMTOPHBIN). 2
MHuoroo0pa3ue Bonoponnast cBs3b. BasieHTHOCTb. DIEKTPOOTpUIATENIBHOCTh. CTeneHb OKUCIeHUsl. OHbI: KaTUOHBI U
BEILEeCTB AQHUOHBI.
BemectBa MoJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MTOCTOSHCTBA COCTaBa BelleCcTBA. THUIIBI
KPUCTAJUNIMYECKUX PEMIETOK U CBOMCTBA BEIIECTB.
2 | [lonstue o mucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOphl. MaccoBasi J0Jisl BelllecTBa B 2
pacTBope.
3 | Knaccudukanus Heopranuueckux coennHeHuil. HomeHknaTypa HeopraHM4eckux BemlecTB. I eHeTnueckas
CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAJISKAIINX K Pa3IMYHBIM KIaccam 2
IIpakTHyeckue 3aHATHUS 2
[TpakTuueckas pabota Ne2. Pemenue 3aa4 Ha HaX0XKJI€HUE MAaCCOBOM 1 00bEMHOI JOJIM KOMIIOHEHTOB 2
cMecu
[TpakTuueckas pabota Ne3. Pemienne 3a1a4 Ha onpeeseHne MacCOBOM I0JTH BEIIECTBA B paCTBOpE 2
Tema 1. 3. Conepxanue yaeOHOro MaTepraa
XumMuyeckue Xumnueckas peakuus. Kinaccudukanys XMMHUECKUX peakuii B HEOPraHM4eCKO U OpraHMuecKoi XUMUH.
peakuumn 1 | 3aKkOoH coXpaHEHMsI MacChl BELIECTB; 3aKOH COXPAaHEHHS U MPEBPAIEHUS SHEPruu MpU XUMHUUYECKHX 2

peakuusx.

2 | DnexTponutudeckas aucconuanus. CHIbHBIC U clla0bIe JIEKTpOoauThl. Cpena BOAHBIX pAaCTBOPOB BEIIECCTB:
KHCJIasi, HEUTpaJbHasl, IIETOYHAas.

3 | OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 2
4 | CKopoCTb peakiuu, e€ 3aBUCUMOCTb OT PAa3IUYHBIX (AKTOPOB. 2
5 | O6patumblie peakuuu. XuMmuuyeckoe paBHoBecue. (DaKTOPHI, BIUSAIONIME HA COCTOSHUE XHUMHYECKOIO 2
paBHoBecus. [Ipunmun Jle [lartense.

JlabopaTopHble 3aHATHS 4
JlabopaTtopnas pabora Ne3. Peakiiuu noHHOro 0OMeHa B pacTBOpax 3JIEKTPOJIUTOB 2
JlabopaTtopHasi padota Ned. I'maponus comeit. Cpena BOIHBIX PACcTBOPOB BEIIECTB: KHCNAs, HEHTpalbHas,
11eJIOYHasl.

JlabopaTtopHast pabora Ne 5. Bimsiaue paznnyHbix (JakTOpOB HA CKOPOCTh XUMUYECKON PeaKkIuu 2
CamocrosiTenpHast paboTa oOydaronmxcs. BeimoiaHeHne ynpaskHeHuit 2
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Paznean 2. 4/-14/6
Heopranuyeckas
XUMHS
Conepkanue yueOHOro MaTepuaa
Tema 2. 1 1| Hemeramnsl. [Tonoxenune HemetamioB B [lepuoanueckoil cucreMe XUuMHUECKUX 3JeMEHTOB /1.
Hemertanasbl N. MenneneeBa U OCOOCHHOCTH CTpOoeHHS aToMOB. (Du3nyeckue CBOWCTBA HEMETAJUIOB. 2
AmtoTponus HeMeTaJUIoB (Ha mpuMepe KUcioposa, cepsl, pocdopa u yriaepoaa). XuMUUIECKUE
CBOMCTBa BaXHEHIIIMX HEMETAJIOB (TaJIOT€HOB, Cephl, a30Ta, pocdopa, yriepona u KpeMHUs) U
WX COEIWHEHUU (OKCHIOB, KHUCJIOPOJCOAECPKAUMX KHUCIOT, BOJOPOAHBIX COEAMHEHHI).
[IpuMeHeHn e BaXKHEN X HEMETAJIOB U KX COCTMHEHU N
JlaGopaTtopHble 3aHATHS 2
JlabopartopHas pabota Ne6. CBoiicTBa COeAMHEHUI HEMETAIIIIOB 2
Conepkanue yueOHOro MaTepuana
Tema 2.2 Mertamiel. [Tonoxenne metaiioB B [lepuoguueckont cucrteme xummudeckux uieMeHTos [[. . Menneneesa. 2
MeTaibl 1 | OcobeHHOCTH CTpPOEHUS AJIEKTPOHHBIX O0OJIOYEK aTOMOB MerauioB. OOmme ¢u3ndeckne CBOWMCTBA
MeTassioB. CIIaBbl METAJIOB. DJIEKTPOXUMHUYECKHH Psil HAPSDKEHUH METalIoB.
XUMHUYECKHEe CBOMCTBA BAKHEUIIIMX METAJIIIOB (HATPUM, KaJIUM, KaJIbIIMi, MarHuii, allIOMUHUM, ITUHK, XPOM,
KEIe30, MEJIb) M X COSTUHECHUH.
OO6mme crnocoObl momydeHus: MerajuioB. Metamnyprus. Kopposus memannos. Cnocobwvl 3awumel om
koppo3uu. IIpuMeHeHrne METaJIJIOB B OBITY U TEXHUKE
JlabopatopHbie 3aHATHS 2
JlaGopaTopHas pabora Ne7. CBoICTBa COCTMHEHHH Keme3a 2
Pa3nean 3. 1/-1-12
XuMus ¥ 5KM3Hb
Conepkanue yueOHOro MaTepuana
Tema 3. 1 1| Ponb xumuu B o0ecriedeHH 3KOJIOTHYECKOM, SJHEPreTUYECKOM 1 MUIIEeBOI 0€30MacHOCTH, Pa3BUTHH
XuMUS U )KU3HD MeauuuHbl. [ToHsATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUM. 1

[TpencraBnenus 06 oOUMX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO MOJMYyYEHUS BaKHEHIIINX BEIECTB
UYenoBek B MUPE BEIIECTB U MAaTEPUAJIOB: BaXXHEUIITINE CTPOUTEIBHBIC MaTEPUAIIbI, KOHCTPYKIIMOHHBIC
MaTepHaIbl, KPaCKH, CTEKIIO, KepaMHuKa, MaTepuaibl U SJIEKTPOHUKH, HAHOMATEPHUAIIbl, OPrTaHUYECKHUE U
MUHEpaIbHBIC YI00PCHHUS.
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XuMHUsI 1 3I0pPOBBE YEJIOBEKA: TIPABUIIA U CIIOIb30BAHMS JICKAPCTBEHHBIX MIPENapaToB; MpaBuja
0e3011acHOr o
MCIIOJIb30BaHUS MIPENapaToB OLITOBONH XMMHUH B TTOBCEAHEBHOMN KM3HU

O06o01IeHne Mo HeOPraHUYECKOW XUMHH

NunuBunyansHbIin
MPOEKT (MIpeAMETOM
HE SIBJISICTCS )

TemaTnuecKkuil NIaH BBHIOIHEHUS! WHAMBHIYaIbHOTO MPOEKTA (MIPH HAIMYHH 00Yy4YaroLIUXCsl, BEIOPABIINX
TeMY MHJUBHUIYaJILHOT'O TIPOEKTA IO y4eOHOMY MpEeMETy « XUMHUS»):

- BBIOOP TEMBI IIPOEKTA;

- (hopMyIHpOBaHKE TEMBI IPOEKTa U 00OCHOBAaHKE €€ aKTyaJIbHOCTH;

- olpeiesieHue ey padoTel, GOpMyIMPOBAHUE 3a]1a4;

- BblJIeJIeHHe 00beKTa U IpeaMeTa IPOEKTHOW paboThl;

- COCTaBJIEHHE IJIaHA M CCIIeOBaHUS;

- IO CK MCTOYHUKOB 10 TEME HCCIICIOBAHNUS;

- paboTa ¢ pa3JIMYHBIMU UCTOYHHUKAMU, HUTUPOBaHUE, opopMieHne 6ubarorpaduyeckoro cnucka, 0030p
(bakTHUYecKoro MaTepuaa;

- BBIOOpD M NpPUMEHEHHE HAa IPAKTUKE METOJOB HCCIIEAOBATENILCKON J1€ATEIbHOCTH, COOTBETCTBYIOIINX
3aJjauaM MCCIIeI0BaHMS;

- cOOp U cucTeMaTU3aIus JaHHbIX;

- IPOBENICHUE OITBITOB, H3MEPEHHI, O CAHUE PE3YJIbTATOB HAOIIOICHUH U UX OOBSICHEHHE;

- 00paboTKa, CTPYKTYPHUPOBAHKE M aHAJIN3 MTOJTYYECHHBIX PE3YyIbTaTOB;

- oopMIICHHE TEOPETHYECKUX U IKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB IPOCKTHOM ACSITEIBHOCTH;

- opopMIICHHE TIPOEKTHOM PaboTHI;

- IOJITOTOBKA K 3aIIIUTE IIPOCKTA;

- 3aIIMTa MPOEKTA.

Tembl HHAUBUAYAIBHBIX ITPOEKTOB 110 Y4EOHOMY MPEAMETY « XUMUS»:

1) AzncopOunoOHHAsE O4MCTKA CTOYHBIX BOJI.

2) AHanu3 Ka4ecTBa HEKOTOPBIX MPOIYKTAX.

3) AnHanu3 nuieBbIX 100aBOK B MIPOAYKTAX MUTAHUS, MX BIMSHHUE HA 3J0POBbE YEIOBEKA
4) AHanu3 4MIICOB.

5) AHTHOMOTHKH — MOIIHOE OPYKHUE.

6) AHTpOMOreHHbIC HCTOYHUKHU 3arpPS3HEHHS BO3IyXa HA TEPPUTOPHH YIEOHOTO 3aBE/ICHHS.
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7) BesomacHoCTh 3(DUPHBIX Mace.

8) Benku — ocHoBa xu3HH. M3ydeHne 0eykoB, (GEPMEHTOB: B3I/ XMMHKa, OHoora, hU3nKa.

9) buoreHHbIC 2TIEMEHTHI.

10) buonoruueckas 1 MEIUIIUHCKAS POJIb XUMUYCECKUX DIIEMCHTOB.

11) buonoruueckue acreKThl XMMHUH 3JIEMEHTOB.

12) buonoruueckue u MHUIIEBbIC T00ABKH.

13) bropasiaraemple MOJMMEPHI - YIAKOBKa OyIyILIero.

14) ButaMuHBI U UX POJIb B KU3HEAEATEIbHOCTH YEIOBEKA.

15) Biusiiue ObITOBOM XHMHUH Ha 3KOJIOTHIO U 3JI0POBhE YETIOBEKA.

16) BiusiHue TshKeIbIX METAJIOB Ha aKTUBHOCTh (DepPMEHTa KaTajasbl.

17) Biusinue propua-noHa Ha amMaib 3y0oB.

18) Biusiiiue sHepreTHYecKrX HAMUTKOB Ha el cTBHE (DEepPMEHTOB.

19) Boxa, KOTOPYIO MBI TIbEM.

20) BpenHoe Bo3/eiicTBHE TaOAUYHOM MPOYKIIMH HA KHUBBIC OPraHHU3MBI.

21) Bce o muiie ¢ TOYKU 3pCHUST XUMHKA

22) 'urueHnveckrue 1 KOCMETUYECKHUE CPEICTBA.

23) 'urueHnveckrue CBOMCTBA HEKOTOPBIX MOIOIIMX CPENICTB.

24) [lnetruecKuit 3aMEHUTEITh caxapa acrnapTaM — TOKCHYHOE BEIIECTBO.

25) JlucriepcHbIC CHCTEMbBI i PACTBOPHI.

26) JlomariHsisi anreyka.

27) Ena Ha moJsis3y 1 BO Bpe/.

28) 3amaxu, KoTopble Jevar (puroreparnus).

29) M3y4eHne BO3CHCTBUS KUCIOTHBIX JJOXK/ICH Ha OKPYKAIOILYIO Cpeny (pacTeHUsl, TAMSTHUKH).
30) M3y4eHue cocTaBa 1 CBOMCTB POTUBOrOJIOJIENHBIX PEareHTOB, UCIIONIB3YEMbIX Ha JOPOrax roposa.
31) 3y4eHrne XUMHYECKOI OCHOBBI MTUIIEBBIX J00ABOK.

32) UccnenoBaHue BiIUsIHUS OCH3MHOBBIX, IN3EIIbHBIX, TA30BBIX aBTOMOOMJIICH Ha OKPYKAIOIIIYIO CPENy.
33) UccaenoBanue GU3NIECKUX CIIOCOOOB OUMCTKU BOJBI B IOMAIIHUX YCIOBHUSX.

34) UccnenoBaHne XMMHUYECKAX CBOMCTB aClIMPHHA U U3YUYCHUE €TO BIMSHUS HA OPraHU3M YeJIOBEKa.
35) UccnenoBaHure XUMHUYECKOTO COCTaBa MapMeraa.
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36) McciaenoBanne XHMUYIECKOI0 COCTaBa Jasi.

37) KauecTBeHHOE OIpE/Ie/iCHHE BEIIECTB B COCTABE PA3HBIX BUIOB MOPOKEHHOTO.

38) KucnoTHbIe OCaIKH: UX MIPUPOJIA M TTOCIEICTBHUS.

39) KoMIIeKCHBIE COSTUHEHHS M UX POJIb B MEIHUIIMHE

40) Koppo3us *xeine3a B pa3InIHbIX Cpeaax.

41) KpacuTtenu - HaTypaJibHbIC WM HCKYCCTBEHHBIE?

42) JlunoBsIit u men?

43) Munsapas npenynpexaaer: «kKypennue onacHo s Balero 310pOBbs .

44) MopoxeHoe: €CTh WK HE eCTh?

45) Moro1iie U YUCTSIINIE CPECTBA.

46) O, mokomazn! [Tone3noe wim BpeIHOE JIAKOMCTBO?

47) Onpe/enieHre KauecTBa BObI B T YXTe.

48) OumcTKa ¥ MCI0Jb30BAHNUE CTOYHBIX BOJI

49) I1nacTuKOBBIC OKHO. 33 U MPOTHUB.

50) [IpaBaa u JI0Xb O BOJOMPOBOIHOM BOJIE.

51) [IpupoaHbIe HCTOYHUKH YTIICBOJOPOIOB M MEPCIEKTUBBI pa3BUTHUs HeTemepepadaThIBaroIiei
MIPOMBIIIUICHHOCTH.

52) ParmonasibHOE UTaHUE (BUTAMUHBI U MUKPOJJICMEHTHI).

53) Posb moIMMEpoB B COBPEMEHHOM CaMOJIETOCTPOCHUH (aBTOMOOUIICCTPOCHHUH, CTPOUTEIILHOM
UHAYCTpUH, HEPTE- U Ta30100bI1ue).

54) Pojib XUMHUH B JICYCHUH OHKOJIOTHYECKUX 3a00JIEBaHU.

55) Cren00HOE U3 HECHETOOHOr0 (0 CHHTETUYECKOM MHIIE).

56) Xumust BOKpYT Hac.

57) Xumus v muia

58) Dkonornyeckue mpodaemsl r. Yxtol Pecriyomuku Komu.

59) DEeKTPOHHBIM CHUTapeTaM-HerT.

60) DHeprocOeperaromye JaMIbl ¥ SKOJIOTHICCKUN KPU3HLC.

Ipomesicymounas ammecmayus 6 popme oughgpepenyuposannoco 3avema

Bcezo:
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3. YCJIOBUS PEAJIN3ALIMU PABOYEN ITPOT'PAMMBI YUYEBHOI'O
HPEAMETA «XUMMUSA»

3.1. TpeGoBanuss K MHHMMAJIBHOMY MATEPUAIbHO-TEXHHYECCKOMY
odecre4yeHHI0
Peanuzanus pabodeil mporpamMMmbl ydeOHOro TpeameTa TpeOyeT HaIudus

y4e0HOr0 KabMHeTa XUMUYECKUX TUCIUTLIINH, JTa00paTOPUU XUMUH.

OcHameHHOCTh KaOMHEeTa XUMUYECKUX AUCHUIUINH: MTOCAaI0UYHbIe MecTa AJIs
o0yJaronmxcs, paboyee MECTO MpernoaaBaTelis, IPOSKTOP, MHTEPAKTUBHAS JTOCKA,
HOYTOYKH — 5 IIT., Ta0OpaTOpHBIE CTEH/IBI JJIsl MPAKTHUYECKUX PadOT, CIIPaBOYHBIC
CTEH/Ibl, yUeOHO-MEeTOUUECKasl TOKYMEHTAaLUS.

OcHanieHHOCTh J1a00paTOPUU XUMUHU: TMOCAJIOYHBIE MECTa MO KOJIUYECTBY
00y4Jaromuxcs, BBITSKHbIE MIKadbl, MIKaQbl JJII PEareHTOB C BBITSHKKOM, mikad
CTEKJIIHHBIN U1 XUMUYECKOU MOCYAbl U TOKYMEHTOB, CTOJIbI OCTPOBHBIE, CTOJIBI
NPUCTEHHBIC, CTOJI TperojaBaTeNs, anmapar s peKTH(UKAIUU, CTOJbI
TUTPOBAJIbHBIE, CTOJ JUIsl BECOB, MOIKH, JabopaTopHas MocyAa, MNPOOHPKH,
IUTAaHIIETHl, Oymara WHAUKaTOpHas, Oymara (UIbTpOBaibHAs, COUYKH, TaOiuIa
MenpaeneeBa, TabnuIa pacTBOPUMOCTH, IITATUB Uil MNPOOMPOK, KOJUIEKIIMS
BOJIOKOH, KOJUIEKIMSI IIaCTMAcC, IJIMTKa 3yiekTpuueckas, PH-merp, npubop s
U3YUEHUsI CKOPOCTU PEAKIMH, BOAsHAS OaHs, UIUMIbI, HEPTH ChIpasi, KOJJICKLIMS
«IIponyxTel HedTenepepaOOTKM», Komnekius «KamMeHHBIN yromiby», CTEKISHHBIC
NaJIOUKH, Ta300TBOJIHAsA TPyOKa CO CTEKJIIHHBIM HaKOHEUYHHUKOM, Koiba Bropia,
KOJIObI KOHWYECKHE, MITaTUB JIAOOpATOPHBIN, PEaKTUBBL: CIMPT STHIIOBBINA, cepa
dJIIEMEHTapHas, HATpHs CyabGua, HATpus Cyab(UT, pacTBOp Homa, MEPEKHCH
BOJIOPO/Ia, KUCJIOTa a30THAas, KHUCJIOTa CepHas, POJOHHUT KaJvs, MarHui, IHHK,
&Kele30, yaeOHO-MeTOAnYecKast JOKyMEHTAIHSI.

3 .2. UudopmanuonHoe odecnedenne 00ydeHust

Jlnga peanuzaiuu  mporpammbl  OubnmoteyHbld  (GoHA 00pa3zoBaTENbHOM
OpraHu3alMd HMEeT T[eYaTHble W/ WM DJICKTPOHHBIE 00pa3oBaTelbHbIE U
MH(POPMAaILIMOHHBIE PECYPCHI

e boromonosa, M. B. Heopranuueckas xumus : ydeOHoe mnocobue / M. B.
BboromonoBa. — Mocksa : UHOPA-M, 2021.—-336c. : un. — (ITPODUns). — ISBN
978-5-98281-187-5. - Texkcr : onekTpoHHbIA. — Pexum pocryna:
https://znanium.com/read?id=398927

e Oprannueckas xumus : npaktukyM s CIIO / coctaButenu T. A. Poguna, HO.
A. I'yxenb. — Caparos : [Ipodo6pazoBanue, 2021. — 67 ¢. — ISBN 978-5-4488-
1141-8. — TekcT : DOACKTPOHHBIH // DIEKTPOHHBIA pecypc MHPPOBOI



https://znanium.com/read?id=398927
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obpazoarenpHO# cpenbl CIIO PROFob6pa3zoBanue : [caifit]. — Pexxum gocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/105147
[lenuna, B. Y. Opranunueckas xumus : yue6Hoe mocooue mns CIIO / B. .
ITenmna, O. 0. AdanaceeBa, O. B. JlaBpeHTheBa. -— CaparoB
[Tpodobpazoanue, 2021. — 136 c. — ISBN 978-5-4488-1241-5. — Tekcr :
AJIEKTPOHHBIN // DNEKTpOHHBIA pecypc HUGPOBOM 00pa30BATEIBLHON Cpelbl
CIIO PROFobpazoBanue : [caiT]. — Pexum JIOCTYTA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839
bpeitkoBa, A. JI. O6mias u Heopranudeckas xumus : npaktukym uist CIIO / A.
N. bpeitkoBa. — Caparos : IIpodobpazosanue, 2020. — 124 c. — ISBN 978-5-
4488-0687-2. — TekcT : AIEKTPOHHBIN // DIEKTPOHHBIN pecypc UdpoBoit
obpazoBarenpHO# cpenbl CIIO PROFobOpa3oBanue : [cailT]. — pexxuM JocCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92126
bonnpipeBa, O. . Xumus : 3amaunuk ais CIIO / O. W. boaasipeBa, O. I
Kymmapesa, I1. A. [Tonomapesa. — Capatos : [Ipodo6pazoanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. — TekcT : 31eKTpOHHBIN // DIEKTPOHHBIN pecypc
udpooit oopaszoBarensHOM cpeansl CI1IO PROFo6pazoBanwe : [caiiT]. — Pexum
JOCTYTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92199
Jlyneiiko, T. I'. Xumus : yaeonuk g1 CIIO / T. T'. Jlyneiiko, O. B. JIs670, E. A.
PemernukoBa. — CapatoB, Mocksa : IlpodoOpazoBanue, Ait Ilu Ap Meaua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TekcT :
AJIEKTPOHHBIN // DNEKTPOHHBIA pecypc HUGPOBOM 00pa30BATEIBLHON Cpelbl
CIIO PROFob6pa3oBanue ; [caifT]. — Pexum JOCTYTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217
Hpoznos, A. A. Xumus : yueoHoe nocooue st CIIO / A. A. JIpo3nos, M. B.
Hpoznosa. — Caparos : Hayunas kaura, 2019. — 317 c. — ISBN 978-5-9758-1900-
0. — Texkct : 3JICKTPOHHBIM. — Pexum JOCTyIa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87083
Xumus : yaue6noe nocooue s CIIO / cocraButenu I'. 0. Bocrpukosa, E. A.
Xopoxopauna. — CapatoB : IIpodoOpazoBanue, 2019. — 91 c. — ISBN 978-5-
4488-0369-7. —  Tekct : onekTpoHHbI. — Pexum  gocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87280
Ackapoga, JI. X. Xumus : yaebroe mocooue mist CIIO / JI. X. Ackapona ; mon
penakuuent JI. A. baiikoBoii. — 2-¢ wm3n. — CaparoB, ExarepunOypr :
[IpodobpazoBanue, Ypanbckuit denepanbubiii yausepcurer, 2019. — 79 c. —
ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — TekcT : SIEKTPOHHBIA. —
Pexum JIOCTyMa:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87899
Baittaep, B. B. Xumus : yue6noe nocooue mist CIIO / B. B. Baiitaep ; non
pemakiuein M. K. UBanoBa. — 2-¢ m3a. — CaparoB, ExarepunOypr
[TpodobpazoBanue, Ypanbckuii genepanbubiii yauBepcuteT, 2019. — 90 c. —
ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. — Tekct : 2yeKTpOHHBINA //
DNIeKTpPOHHBIA  pecypc  1mudpoBod  oOpazoBarenbHoi  cpenbl  CIIO



https://profspo.ru/webreader/web/viewer.php?publicationId=books/105147
https://profspo.ru/webreader/web/viewer.php?publicationId=books/106839
https://profspo.ru/webreader/web/viewer.php?publicationId=books/92126
https://profspo.ru/webreader/web/viewer.php?publicationId=books/92199
https://profspo.ru/webreader/web/viewer.php?publicationId=books/94217
https://profspo.ru/webreader/web/viewer.php?publicationId=books/87083
https://profspo.ru/webreader/web/viewer.php?publicationId=books/87280
https://profspo.ru/webreader/web/viewer.php?publicationId=books/87899
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PROFo6pasoBanue. — Pexum JOCTYTIA:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900

e Xwumus : yueoHoe nmocodbue mis CIIO / M. I'. HUsanos, JI. A. Baiikopa, O. A.
HeBommna, M. A. Kocapesa ; moxa penakmueit . . Kanmmandaenko. — 2-e u3g. —
CaparoB, ExarepunOypr : IlpodobpazoBanue, Ypanbckuii QeaepanbHbIi
yauBepcutet, 2019. — 106 c¢. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2.
— TekcT : 3NeKTPOHHBIN // DIEKTPOHHBIA pecypc HudpoBoil 0Opa3zoBaTEIbHON
cpensl  CIIO  PROFoGpazoBanme : [caiit]. — Pexum  mocryma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902

e I'yceBa, E. B. Xumusa nna CIIO. B 2 gactax. U.1 : yueOHO-MeTOauUYeCKOe
nocobue / E. B. I'yceBa, M. P. 3uranmmna, JI. M. KymukoBa. — Kazanp :

Kazauckuin HallMOHAJIbHBIN HUCCIIeJOBaTEeIbCKUN TEXHOJOTHYECKUU
yauBepcuret, 2019. — 168 c. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-4
(a.1). — Tekctr : »SHEKTpOHHBIM // DIEKTPOHHBIA pecypc UHGPOBOI

obpazoarenpHO# cpenbl CIIO PROFob6pa3zoBanue : [caiit]. — Pexxum gocryna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/109611

e CrenanoBa, A. K. O6mas u Heoprannueckas xumusg. Oprannyeckasi XuMus :
METOIWYECKHE yKa3zaHWig K JlabopaTopHbIM pabortam /  AJekcaHapa
KoncrantnHOBHa CrenaHoBa ; YXTHHCKHMM TIOCYapCTBEHHBIA TEXHUYECKHI
YHHUBEpCUTET, MHIYyCTpHANbHBII WHCTUTYT (CpeOHEro MpoQeCcCHOHATBLHOIO
oOpa3oBanus). - Yxta : 31-B0 YXTUHCKOrO roCyJapCTBEHHOIO TEXHUYECKOIO
yauBepcurera, 2019. — Jlns cpennero mpodeccuoHaabHOrO oOpa3oBaHUs. —
TekceT : 2JIeKTpOHHBIA : 0.11. — TekcT (BU3yalbHBIN) : HEMOCPEICTBEHHBIN. —
Pexxum moctyna: http://lib.ugtu.net/book/41340/

e CrenanoBa, A. K. Xumus. O0mas u Heopranudeckas xumusa. Opranuyeckas
XUMMSI 1715 CIIEUATIbHOCTEN TEXHMUECKOro Mpo(uis : METOANYECKHE YKa3aHuUs
K JabopatopHbiM pabotam / Anekcanapa KoncrantuHoBHa CremaHoBa
YXTUHCKUN TOCYAApCTBEHHBIM TEXHUYECKUN YHUBEpPCUTET, MHIaycTpHanbHbIN
UHCTUTYT (cpeaHero mpodeccuoHaabHOrO oOpas3oBaHus). — Yxrta : M3g-Bo
YXTUHCKOTO TOCYAAapCTBEHHOIO TEXHUYECKOro yHuBepcutera, 2021. — ns
CpeHero NpopecCuoHaIbHOI0 00pa3oBaHus. — 0.11. — DIEKTPOHHAs TporpaMma
(Bu3yalibHas). DJEKTPOHHBIE JAHHBIE : DJJIGKTPOHHbIE. — PexuM gocTymna:

http://lib.ugtu.net/book/41729/ 45 sks.

CoBpemMenHblie npodeccHoHAIbHbIE 0a3bl TaHHBIX U HHPOPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMBI:

- CIIC KoncynsranTllimroc;

- ObC ZNANIUM.COM;

- CereBas anekTponHas oubmmoreka «9bC «Jlanby;

- A3BC IOPAUT;

- OP [IOC «PROFo6pazoBanmue.


https://profspo.ru/webreader/web/viewer.php?publicationId=books/87900
https://profspo.ru/webreader/web/viewer.php?publicationId=books/87902
https://profspo.ru/webreader/web/viewer.php?publicationId=books/109611
http://lib.ugtu.net/book/41340/
http://lib.ugtu.net/book/41729/
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEAMETA «XUMMUSA»

KoHTpoib M omeHKa pe3yJIbTATOB OCBOEGHHSI Y4eOHOro NpeaMeTa OCYIIECTBISIETCS IpernojaBaTesieM B IpoLecce
TEKYIIEro KOHTPOJISl MPU TMPOBEACHUH MPAKTUYCCKUX 3aHSATHUH, JJAOOPATOPHBIX PadOT, KOHTPOJIBHBIX pabOT, TECTHUPOBAHMS, a
TaK)Ke BBIMTOJIHEHUST 00 yJAIONTUMUCS MHANBUIYATbHBIX 33JaHHIA, TPOSKTOB, UCCICIOBAHUN., U TPOMEKYTOUHON aTTECTaIUH.

Hrorooit (hopMoii MPOMEKYTOUHOM aTTecTaluu sABisiercsa auddepeHInpOBaHHbBIN 3a4eT.

4.1. Ilnanupyemblie pe3yiabTaTbl 0cBoeHUs yueOHoro npeameta B coorserctBun ¢ @I'OC CIIO u na ocaore ®I'OC COO.
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Koa u HauMeHOBaHUE
¢GopmupyemMbIX KOMIIETEHIUM

Ilnannpyemble pe3yJbTaThl 0CBOCHUS THCHMILITAHBI

Oo0mue

JAucuurnuinHapHsble (MpeaMeTHbIe)

OK O0l. Bsibupath crmoco0Osl
pemieHus 3ama4y
npo¢eccruoHaIbHON

ACATCIIBHOCTU TMPUMCHUTCIIBHO K
Ppa3JIMYHbIM KOHTCKCTAM.

B yacTn TPYAOBOI0 BOCIIUTAHUSA:

FOTOBHOCTb K TpYydy, OCO3HAaHUE LEHHOCTH

MacTepcTBa, TPYAOII00ue;

— TOTOBHOCTb K  AaKTHBHOM  JI€STEIILHOCTHU
TEXHOJIOTUYECKOM u COIMaJIbHOM
HanpaBJICHHOCTH, CIIOCOOHOCTE
WHUIMUPOBATH, TJIAHUPOBATH H
CaMOCTOSITEJIHHO BBIIIOJIHATh TaKyo
JIESITeIbHOCTE;

— HHTepec K pa3IuYHbIM cepam
podeCCHOHAILHOMN JAEATEITBHOCTH.

OBiaagenune YHUBEPCAJTbHbIMHU y4eOHBIMU
MO3HABATEJbHBIMH JeliCTBUAMMU:

a) 0a3oBble JIOTHYECKHUE IeHCTBUS

—  CaMOCTOSTEJILHO bopMyITUpOBaThH u

aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpuBaTh
€¢ BCECTOPOHHE;

yCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK WM
OCHOBAaHUSA IJI1 CpaBHCHMA, Knaccn(bm(am/m )51
00001IIeHUS; ONIPEAENATh 1EJU JACITEIbHOCTH,
3aJaBaTh  MapaMeTpbl W  KPUTEPUU  HX
JIOCTUKCHUS,

BBISABJIATE 3aKOHOMEPHOCTU U MIPOTUBOPECUUS B

pacCMaTpruBaACMBbIX SABJICHUAX;

BIIAJICTh CHUCTEMOW XUMHUYECKHX 3HAHUH, KOTOpas
BKJIFOUAET: OCHOBOITOJIATAOIINE TOHATHS (XUMHYECKUN
3JIEMEHT, aTOM, JJICKTPOHHAs 000JI0uKa aToma, s-, pP-, d-
AJNIEKTPOHHBIE OpOUTAIM  aTOMOB,

HWOH, MOJIEKYJIa,

BaJICHTHOCTD, SJICKTPOOTPULATCIIbHOCTD, CTCIICHb

OKHUCJICHUA, XUMHNYECKas CBA3b, MOJIb, MOJIsIpHAasd Macca,

MOJISIPHBIN o0bem, YTIIEPOIHBII CKEIIET,
GyHKUMOHANbHASL ~ TpyIIa, pagukal,  HU30MepHus,
U30MEpHI, rOMOJIOTMYECKUN psn, TOMOJIOT'H,
YII€BOAOPOAbI,  KHUCIOPOA- M a30TCOAEpIKallue
COCIMHEHMsI, OWOJIOTMYECKH AaKTHBHBIE BElIeCTBA
(yrmeBompl, SKUpBI, O€lKH), MOHOMEp, IOJIHUMeEp,
CTPYKTYpHOE 3BEHO, BBICOKOM OJIEKYJISIPHBIE
COCAMHEHMS, KPHUCTAJIJIMUECKasl  PEIIeTKa,  THIIbI
XUMHUYECKUX peaKiuii (OKHCIIUTENBHO-
BOCCTAaHOBUTEIIbHbIE, JK30- U  SHJOTEPMHYECKHUE,

peaklMM HMOHHOIO OOMEHAa), pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, 3JIEKTPOJUTUYECKAs JUCCoLUalus,
OKHMCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XHMHYECKOM
peaKIMK, XUMUYECKOE PaBHOBECHE), TEOPUU U 3aKOHBI
XUMHUYECKOTO  CTPOEHHS

(Teopust OpraHUYECKUX

BemectB A.M. ByTiepoBa, Teopus 31EKTPOIUTHYECKON

JINZE

Macchl),

Jucconuainuu, HepI/IO,Z[I/I"IGCKI/Iﬁ 3aKOH

MeH,Z[ €JIcCBa, 3aKOH COXpaHCHHUA

3aKOHOMEPHOCTH, CHUMBOJIMYCCKHUH A3BIK XUMUH,
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BHOCUTb  KOPPEKTHUBBI B  JI€SITEIbHOCTD,
OLICHWBAaTh COOTBETCTBHUE PE3YJIBTATOB LEIAM,
OLICHUBATh PUCKHU MMOCIIEICTBUH AEATEIbHOCTH;
pa3BUBaTh

KPCaTUBHOC MBIIIJICHUEC Ipu

PCUICHUH KU3HCHHBIX HpO6H€M.

0) 0a30BbIe HCCJIEI0BATEILCKHE AeiiCTBHS:

BJIAJIETh HaBbIKaMU y4eOHO-
HCCIIEI0BATEIbCKON u IIPOEKTHOMN
NEeSTENbHOCTH, HaBBIKAMU paspenieHus
pooJem;

BBISIBJIATh MPHYUHHO-CIICACTBCHHBIC CBS3U U
aKTyaJM3UPOBATh 33/1a4y, BEIABUIATh THIIOTE3Y
€¢ pelIeHUs, HaXOAWTh APryMEHTHI s
JI0Ka3aTelbCTBA CBOUX YTBEP)KICHUH, 3a/1aBaTh
rapamMeTpbl U KpUTEPHH PEIICHUS;
aHAJM3UPOBATH TIONYYEHHBIC B XOJE PEIICHUs
3aJla4¥ Pe3yJIbTAThl, KPUTHUECKU OLICHUBATh X
JOCTOBEPHOCTD, POTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSX;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIIBHYIO
u IPaKTUYECKYIO obnactu
JKU3HEACATEILHOCTH,

YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00J1aCTel;

BBIBUTAaTh  HOBBIE  HJEH,  Ipeaiarath
OpPUTHHAJIBHBIC TIOIXO/IbI U PEIICHHUS,
CIIOCOOHOCTh HX HCI0JIb30BaHUS B

MMO3HABATEJIbHON U COLMATbHON MPaKTHKE.

(aKTONOTHYECKHUE CBEICHUS O CBOWCTBAaX, COCTaBeE,
MOJIYYCHUH U 0€301MaCHOM HCIIOJIb30BAHNH BaKHEHIITHX
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKON JEATEIIbHOCTH YEJIOBEKA;

YMETh BBISIBIISITh XapaKTEPHBIC MPU3HAKU U B3aUMOCBS3b
W3YYCHHBIX TOHSTHUH, TPUMEHSATH COOTBETCTBYIOIINE
MOHATHS TpPU ONHCAHUM CTPOCHUS U  CBOMCTB
HEOPraHWYECKUX ¢ OPraHUYEeCKHX BEIIeCTB U HX
MPEBPAILICHU;, BBISBIATh B3aWMOCBS3b XHMHYECKHX
3HAHUN C TIOHATHSMU W TPEACTABICHUSMHU JPYTUX
€CTECTBEHHOHAYYHBIX TPEAMETOB;

YMETh HCIIOJb30BaTh HAWNMEHOBAHHUS XHUMHYECKUX
COEIMHEHUI MEXAYHAPOJHOI'O COK03a TEOPETHUECKON U
NPUKIAJHON XUMHM W TpPUBUAJIbHBIC  Ha3BaHHS
BAKHEUIIUX BEIIECTB (ITUJICH, alleTWJIEH, TIUIEPHH,
denon, dopManbIerua, YKCyCHas KHCJIOTa, TIUIIHH,
YrapHbIM Tra3, YIJIEKUCIbIM ra3, aMMHAaK, TIallcHas
W3BECTh, HEeTallleHasi U3BECTh, IUThEBAsl COAA U JPYTHX),
COCTaBJIATH ()OPMYJIbI HEOPTAaHUYECKUX U OPTaHUUIECKIX
BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKLUil, OOBICHATD
WX CMBICI; TOATBEP)KIATh XapaKTEPHBIE XUMUUYECKHE
CBOICTBA BELIECTB COOTBETCTBYIOIIMMH
AKCIEPUMEHTAMH U 3aMHUCSMU YPAaBHEHUN XUMHYECKUX
peakiuii;

YMETh YCTaHABIMBAaTh MPUHAJICKHOCTh HM3YYEHHBIX
HEOPraHWYECKUX W  OPraHMYeCKHMX  BEHIECTB K
ONpEAENEeHHBIM KJaccaM M TpynnaMm COEIUHEHHH,
XapaKTEepU30BaTh MX COCTaB W Ba)KHEHIIME CBONCTBA;

onpeAcCIiATb BUAbl XUMHUYCCKHUX CBsI3eH (KOBaHeHTHaH,
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WOHHas,  MeTaJUIMyecKas,  BOJOPOAHAs),  THIIbI
KPUCTAJUTUYECKUX pelIeToK BEII[ECTB;
KJIacCU(UIIMPOBATH XUMUYECKHE PEaKIUH;
copMHUpOBaTh MpEACTaBICHHUS: O MaTepHaIbHOM
€IMHCTBE MHUpPA, 3aKOHOMEPHOCTSAX U IO3HABAEMOCTH
SBIICHUM NPUPOIBI; O MECTe M 3HAYCHUH XUMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POl B 00eCreueHuun
YCTOMYMBOI'O pa3BUTUSl YEJIOBEUYECTBA: B PEIICHUU
po0JIeEM PKOJIOTMYECKOM, SHEPreTUUEeCKON U MUIIEBOI
0€3011aCHOCTH, B Pa3BUTUU MEULIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB  DSHEpPruu, B
o0ecreyeHny palloHAIbHOTO MPUPO/IOIONIb30BAHUS, B
(GopMUPOBAaHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeloBeKa, a TaKKe DSKOJOrM4eckH OO0OOCHOBAHHOTO
OTHOILEHUS K CBOEMY 37]0pOBbIO U MPUPOAHON CPEIE;
BIIAZIETh CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpast
BKJIOUAET: OCHOBOIIOJIaraome TTOHSITHSI
(1OTIOTHUTENBHO K CUCTEME MOHATUI 0a30BOr0 YpOBHS)
- H30TOINbI, OCHOBHOE U BO30YXIEHHOE COCTOSHUE
aToMma, rudpuan3anus ATOMHBIX opbutanei,
xumudeckass cBsi3p ("o" wm "m", KpaTHBIE CBS3M),
MOJISIpHass ~KOHLEHTpauusi, CTpPyKTypHas ¢opmyia,
nzomepus (CTpyKTypHas, reoMeTpuueckas (Luc-TpaHc-
u3oMepusi), TUIBl XUMHUYECKMX peakuuil (romo- u
reTeporeHHble, 00paTHMbIe U HEOOPATUMBbIE), PACTBOPBI
(MCTUHHBIE, JYCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTHIPATHI, CTEIEHb JUICCOLIMAIN,
AIIEKTPONIN3, KPEKUHT, PU(GOPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE 3HAHMS,
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Jexale B OCHOBE IIOHMMAaHUS MPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKUX SIBJICHHH, COBpPEMEHHbIE
MIPEACTaBICHNUS O CTPOEHUHM BEIIEeCTBA HA AaTOMHOM,
MOJIEKYJIIPHOM M HAJAMOJEKYJSPHOM  YPOBHSX;
MIPEACTABICHUS O MEXaHM3MaX XHMHUYECKHX peakiui,
TEPMOANHAMHYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTAX MX IPOTEKaHUSA, O XUMHUECKOM
PaBHOBECHH, IUCHEPCHBIX CHUCTEMaX, (aKTOJIOIHYECKHE
CBEJICHMS O CBOWCTBaX, COCTaBe, IOJIYyYEHUU U
6e30macHOM UCIOJIb30BAHNUU BaKHEHIINX
HEOPraHMYeCKUX M OPraHMYecKUX BELIECTB B OBITY U
[IPaKTUYECKOM  JESTeNIbHOCTH  4YeNOBEKa;  O0IuX
HAy4YHBIX MPHUHIMIIAX XUMHUYECKOr0 IMPOU3BOJCTBA (Ha
IpUMepe MPOM3BOJICTBA CEPHOW KHUCIIOTHI, aMMHaKa,
MeTaHoJa, mepepadoTku HedhTH);

yMETb IPOBOJIUTH PACUEThl 0 XUMUYECKUM QopMyiaMm
Y ypaBHEHUSM XUMHUECKHUX PEaKIUil C UCIOJIb30BaHUEM
¢usnyecknx BenMyuH  (Maccel, o0beMa  Tra3oB,
KOJIMUECTBA BEIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: PacueTbl IO HAXOXKICHUIO
XUMHUYECKOM (OpMyJbl BELIECTBA; PAcCdyE€Thl MacChl
(oObemMa, KoIMUYEcTBa BELIECTBA) MPOJIYKTa PEaKIMH,
€CIIM OIHO U3 MUCXOJIHBIX BEILIECTB 1aHO B BUJIE pacTBOpa
C OIpENEICHHOM MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA MJM JaHO B HU30BITKE (MMEEeT IpPUMECH);
pacuersl MacCOBOM WM OOBEMHOW JOJIM BBIXO/AA
NPOAYKTa pEaKIUU; pacyeTbl TeIIoBoro 3ddexra
peaxiuii, 00beMHBIX OTHOIICHH Tra30B;
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YMETb BBIABIISITh XapaKTEPHBIE MPU3HAKH U B3AUMOCBS3b
W3YyYEHHBIX MOHATUN, MPUMEHATH COOTBETCTBYIOLIME
MOHATUA TPUA ONUCAHWM CTPOCHUS W  CBOMCTB
HEOPraHWYECKUX W OpPraHMYECKHX BELIECTB U UX
MPEBPALLECHUN; BBISBIATh B3aUMOCBS3b XHMHYECKHX
3HAHUM C TOHATUAMHM U IPEACTABICHUSMHU JPYTHX
npeaMeToB Uit 0ojee OCO3HAHHOTO MOHUMAaHUS WU
O0BSICHEHHUS CYIIIHOCTH MaTEPUAIILHOTO €IMHCTBA MU PA;
HCITONL30BAaTh CHCTEMHBIC XHMHWYCSCKHE 3HAHUS I
OOBSICHEHUSI ¥ TIPOTHO3UPOBAHUS SIBICHUN, MUMEIOIIHX
€CTECTBEHHOHAYYHYIO IPUPOY;

yMETh HCIOJb30BaTh HAWMEHOBAHUS XHUMHYECKHX
COEAMHEHUMN MEXKIYHAPOJHOTO COI03a TEOPETUYECKON U
MPUKIIAHOW XUMHUHU U TPUBUAJIbHBIEC HA3BAHUS BEILIECTB,
OTHOCSIIIUXCS K U3YYEHHBIM KJIACCAM OPraHUYECKUX U
HEOPraHUYECKUX COCIIMHEHUIA; W CIOJIb30BaTh
XUMHYECKYI0 CHMBOJIMKY [UJISI COCTaBJICHUS (hopmyn
HEOPraHUYECKUX BEIIECTB, MOJIEKYJISIPHBIX u
CTPYKTYpPHBIX  (pa3BEepHYThIX,  COKpAIllEHHBIX U
CKEJICTHBIX) bopmyn OpPraHMYeCKUX  BEIIECTB;
COCTaBJISITb ypaBHEHHUS XUMHUYECKUX peakiuuid u
packpbIBaTh 1504 CYIIHOCTb: OKH CIINTENIbHO-
BOCCTaHOBUTEILHBIX peakiui MOCPECTBOM
COCTaBJICHHUSI 3JICKTPOHHOTO OajaHca A3TUX PEaKIUK;
peakiuii MOHHOro OOMEHa IIyTeM COCTABJICHHS HX
MOJIHBIX U COKPALEHHBIX MOHHBIX YPABHEHUH; peaKLni
TUAPONIN3a, PeaKUUid KOMILIEKCOoOOpa3oBaHus (Ha
npuMepe THAPOKCOKOMIIEKCOB ITMHKA W aJIOMHHUSA);
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MOATBEPXKAATh XapaKTEPHBIE XUMHUYECKHUE CBOWCTBA
BEIIECTB COOTBETCTBYIONIMMHU OKCIIEPUMEHTAMH H
3aMUCSIMHM YPaBHEHUH XUMUYECKUX PEaKLNM;

yMeTh  Ki1accuUIIMPOBaTh  HEOPraHMYECKHE U
OpPraHMYEeCKHE BEIIECTBA W XUMHUYECKHUE PEaKIIHH,
CaMOCTOSTEIILHO BHIOMPATh OCHOBAHMS M KPUTEPHUH JIJIS
KJIACCU(PUKAIMKA W3YYaeMbIX XHUMHYECKUX OOBEKTOB;
XapakTepu30BaTh COCTAB M BAXKHEWIIHME CBOWCTBA
BEIIECTB, MPUHAIICKAIINX K OMPeIeIEHHBIM KJIaccaM U
rpynnaM CoeAnHEeHWi (TpOoCThie BEIIeCTBAa, OKCHIBI,
TUAPOKCUIIBI, COJH; YTJIEBOAOPOJbI, MPOCThIe 3(UPHI,
CUpThI, (EHONBI, aJbJACTUIIbI, KETOHBI, KapOOHOBBIC
KHUCIIOTBI, CJIOKHBIC d(PHUPBI, KUPBI, YIIEBOJbI, AMUHBI,
AMUHOKHUCIIOTHI, 0€JTKHN); TPUMEHSTh 3HAHUS O COCTABE U
CBOMCTBAX BEIIECTB JIJIsI DKCIIEPUM CHTAIILH O TPOBEPKHU
TUTIOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH MpPOTEKaAHUS
XUMHUYECKUX peakuuii u MIPOTHO3UPOBAHUS
BO3MOKHOCTEH UX OCYIIIECTBIICHUS;

yMeTh NOATBEPXKJIaTb HAa KOHKPETHBIX HpUMEpax
XapakTep 3aBHCHUMOCTH PEAKIMOHHOW CIIOCOOHOCTH
OPraHMYECKUX COCOUHEHUW OT KpPATHOCTH M THIIA
KoBaJieHTHON cBsi3u ("o" u "m"), B3aUMHOTO BJIMSIHHS
aTOMOB W TPYINI aTOMOB B MOJIEKYJIaX; a TaKXe OT
O0COOEHHOCTEW pealu3alii Pa3JIUIHBIX MEXaHU3MOB
IIPOTEKAHUS PEaKLUi;

YMETh XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE ATOMOB
(B OCHOBHOM M BO30Y>KJI€HHOM COCTOSIHUM) U HOHOB
XUMHUYECKUX  JJIEMEHTOB | - 4  nepuomoB
[Tepuognueckoir cucrembr .M. MenaeneeBa u ux
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BAJICHTHBIE BO3MOKHOCTH, UCIIOJIb3Yys noHsTus "s", "p",
"d-anekTpoHHbBIe" OpOHMTANN, SHEPreTUYCCKUE YPOBHHU;

OOBSICHSATh 3aKOHOMEPHOCTM HW3MEHEHHUS CBOWCTB
XUMHUYECKUX  DBJIEMEHTOB U 00pa3yeMbIX  HUMH
COEIMHEHHUH 10 epUoaaM U rpymnmam.
OK 02. Hcnonp3oBath | B 00/1aCcTH IEHHOCTH HAYYHOTO MO3HAHUS: .
yMETh IUIAHUPOBATh M BBINOJHATH XUMHUYECKUHI
COBPEMEHHBIE CPEACTBA IIOMCKA, | — c(HOPMUPOBAHHOCTD MHUPOBO33pEHUS,
SKCHEPUMEHT (IpEeBpallleHUs] OPraHMYECKUX BEIECTB
aHanM3a u UHTEpIpETaluu COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
B [P HarpeBaHUM, NOJy4CHHE HTHICHA U U3Y4€HUE €ro
UHpOpMaIUH u pa3BUTUSL HAyKU U OOIIECTBEHHOW MPAKTUKU, .
CBOWMCTB, KaueCTBCHHBIC pEaKIMU Ha ajbJCTHJBbI,
UHPOPMALIMOHHBIE  TEXHOJOTUH OCHOBaHHOT'O Ha Jyajore KYJIbTYP,
KpaxMmaJl, yKCyCHYIO KUCJIOTY; A€HaTypaLus OeIKOB pu
Ui BBINOJIHEHUS 3a1a4 CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
. HarpeBaHUM, LIBETHbIE peaKIuu OEJKOB; NPOBOJUTH
npodeccuoHaIbHOI MOJIMKYJIBTYPHOM MHUPE;
peaKkIy MOHHOr0 oOMeHa, ONpeAessTh Cpeay BOJHBIX
ACATCIIbHOCTHU — COBEPLICHCTBOBAHUE SI3BIKOBOM u
P pacTBOpPOB, KadyeCTBEHHbIE peaKkUUU Ha cynbdat-,
YUTATEIbCKOM  KYJIbTYpbl Kak  CpeACTBa

B3aMMOJICHCTBUS MEXKIY JIOAbMH M MO3HAHUS
MUDA;

OCO3HAaHHUEC I CHHOCTHU HaquOﬁ ACATCIIBHOCTH,

TOTOBHOCTh ~ OCYILIECTBJIATH MPOCKTHYIO U
HCCIIEI0BATENHCKYIO NeATeNIbHOCTh
WHJWBHUIYyalIbHO U B TPYIIIE;

OBJaanenue YHUBEPCATIbHBIMH yueOHbIMU

MO3HABATEJIbHBIMH /I CTBUSMU:
B) padora ¢ uHpopmanmeii:

BJIa/IETh HABbIKAMHU MOJIyd4eHUs HH(popMauuu

u3 UCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITENTFHO OCYIIIECTBIISATH TIOMCK, aHATIH3,
CHCTEMAaTH3AIUIO u HMHTEPIPETALNIO
uH(pOpMAIIMU PAa3NUYHBIX BHIOB U (oOpM

npeaACTaBICHUA,

Kap60HaT- U XJIOpUA-aHWOHBI, HAa KaTHOH aMMOHHA;

peumiate 3KCICPUMCHTAJIBHBIC 3aJadud IO TEMaM

"Metamuiel" u  "Hemeramnel"') B COOTBETCTBUH C
MpaBUJIaMU TEXHUKHA O0€30MacHOCTH MPH OOpaIleHUuU C
BEIIECTBAMU M J1abOpaTOpHBIM  00OpYyIOBaHUEM;
MPEACTABIATH PE3YIbTAThl XHMUYECKOT O IKCIIEPUMEHTA
B (opme

peakiuii U (OpMyIMpPOBATH BBIBOJBI HA OCHOBE 3ITHUX

3alMCH  ypaBHEHUH COOTBETCTBYIOILMX
pe3yabTaToB;

yMETh aHaJM3UPOBaTh XHMMUECKYI0 HH(}OpMaILuIO,
[OJIly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBO# MHGpopMaluu, ceTb IHTepHET U apyrue);
BJIaJIETh OCHOBHBIMH METOJaMH HAY4YHOT'O MO3HAHUS
BEIIECTB M XHMMHUYECKMX SBJICHUH (HaOmroneHue,

M3MEpEeHHne, IKCIIEPUMEHT, MOJICIMPOBAHUE);
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CO3/1aBaTh TEKCThl B Pa3MYHBIX (hopMarax c
y4eToM Ha3HauyeHUs MH(OpPMALMM U LIeJIeBOU
ayIUTOpUM, BbIOMpass ONTUMAaNbHYIO (opmy
MIPEJCTaBICHUS U BU3yaJIU3allHH;

OLIEHUBATh JOCTOBEPHOCThb, JIETUTUMHOCTH
uH(popMaluu, €€ COOTBETCTBUE IPABOBBIM U
MOpajbHO-3TUYECKUM HOpMaM;

UCIOJIb30BaTh CpeACTBAa MH(DOPMALIMOHHBIX U

KOMMYHUKaIlMOHHBIX TEXHOJIOTHI B peuicHuun

KOTHUTHBHBIX, KOMMYHHUKATUBHBIX Hu
OpPraHW3allMOHHBIX 3a/Jad C COOJIIOJICHHEM
TpeOoBaHM 3ProHOMUKH, TEeXHUKH

0€30MacHOCTH, TUTHEHBI, PECYPCOCOCPEIKCHHUS,

NPaBOBBIX U ITHUYECKUX  HOPM, HOPM
nH(OPMAITMOHHON 0€30IaCHOCTH;

BJIJICTh HABbIKAMH PACIIO3HABAHUS M 3aIIHUTHI
uH(popManuuy, MH(pOpMaLMOHHON

0€e30I1aCHOCTH JINYHOCTH

YMETh MPOBOJIUTH PACUETHI MO XUMUYECKUM QopMyliamMm
1 ypaBHEHUSIM XUMUUYECKUX PEAKITUH C UCIIOJIb30BaHUEM
(GU3NYECKNX BEIUYUH, XapaKTePU3YIOIINX BEIIECTBA C
KOJIMYE€CTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpMaJbHBIE YCIIOBUS) Ta30B, KOJUYECTBA BEIECTBA;

HUCIIOJIB30BaTh CHCTCMHBIC XHMMHUYCCKHMEC 3HaHUA OJIA

MNPpUHATUA pGIJ_IGHI/Iﬁ B KOHKPETHBIX JKHU3HCHHBIX
CUTyaludx, CBs3aHHBbIX C B€IICCTBaAaMU n ux
MMPUMCHCHHEM ;

YMETh CaMOCTOSITEbHO IUIAHUPOBAaTh U MPOBOJIUTH
XUMHYECKUN H3KCHEpUMEHT (MOJyuyeHHUEe U H3y4YeHHUE
CBOMCTB HEOPraHWUYECKUX M OPraHUYECKUX BELIECTB,
Ka4eCTBEHHbBIC PEAKIUMU YIJIEBOJOPOIOB Pa3JIUYHBIX
KJIaCCOB U

KHUCJIOpOACOACpKAITUX OpPraHu4YCCKuX

BCHICCTB, PCHICHUC OKCICPHUMCHTAJIBHBIX 3aJa4d II0
pacliO3HABAHWIO HEOPraHWYECKUX U OPraHuYecKHX
BEIIIECTB) C

oOpamieHust ¢

coOyoleHneM TpaBwil  O€30MacHOro
BEIIeCTBAMU M JIAOOPAaTOPHBIM
obopynoBaHueM, GOpMyIHpPOBATh LEIH HUCCIETOBaAHMUS,

NPEeJOCTaBIATh B pa3jaMyHOM (QopMme pe3ynbTaThbl

OKCIICPUMCHTA, aHAJIM3UPOBATL W OLOCHHBATHL HUX
JOCTOBCPHOCTD,
YMCTb OCYHICCTBILTL L EJICHAIIPABJICHH BIM ITIOHUCK

XUMHUYECKON HMH(OpMauu B pPa3IMYHBIX HMCTOYHUKAX
(Hayuynass u y4yeOHO-Hay4yHas JUTEpaTypa, CpPEACTBa
MaccoBOM HWHQpopManuu, ceTh MHTepHET u Ipyrue),
KPUTHYECKU

aHaJIM3upoBaTh XUMHUYCCKYIO
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uH(popmanuio, nepepadaThiBaTh €€ U HCIOJIb30BATH B
COOTBETCTBHHU C MTOCTABJICHHOMN yueOHOI 3a1aueil;

BJIQJIETh CHCTEMOW 3HAaHUH O METOJaX Hay4dHOro
TIPUPOJIBI,
€CTECTBEHHBIX HAayKaX M YyMEHHUSMHU TPUMEHATH 3TH

MO3HAHUS  SIBJICHUM HCIIOJIb3YEMBIX B

3HaHUA npu OKCIICPUMCHTAJIbHOM HNCCIICIO0BaHHUU

BCIICCTB U [OJId 00BACHEHHUST XUMHUYECKUX ﬂBHCHHfI,
npupoe
JACATCIIBHOCTHU YCJIOBCKA U B HOBCGHHCBHOﬁ KHU3HU,

UMCIOIIU X MECCTO B HpaKTI/IqCCKOfI

OK  03.
pean30BbIBaTh

IInanupoBate U
COOCTBEHHOE
po¢ecCOHaIbHOE U JINYHOCTHOE

pasBuTHE,

IpeI PHHUMATEIHCKYIO
JeATeIbHOCTD B
npo¢eccruoHaIbHON cdepe,
UCTIOJIb30BATh 3HAHUS o
(UHAHCOBOI  IpaMOTHOCTM B
Pa3IUIHBIX JKU3HEHHBIX
CHTYyalUsX;

B 06.1acTH 1yXOBHO-HPABCTBEHHOI'0

BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
STUYECKOrO ITOBEAECHUS;
CIIOCOOHOCTH

O CHHUBATh CUTYyalluIO u

IIPUHUMATh OCO3HaHHbIE pelieHus,
OPUEHTUDPYSCb Ha MOpPAJbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;;

OCO3HaHWE JMYHOTO BKJIaJa B IOCTPOEHHUE
yCTOWYMBOrO OyayILero;

OTBETCTBEHHOE  OTHOLIEHHME K  CBOUM
poauTeNnsM M (MJIM) APYTUM 4YJI€HaM CEMbH,
CO3JaHUI0 CEMBM Ha OCHOBE OCO3HAaHHOI'O
NPUHATHS 1EHHOCTEH CEMEHHOM JKU3HU B

COOTBCTCTBUU C TpAAULIUAMU HAPOAOB POCCI/II/I;

OBiaseHue YHMBepPCAJbHBIMHU PeryJsiTHBHbBIMH
NeidCTBUAMMU:
a) caMOOpraHu3anus:

c(OpMUPOBAHHOCTD YMEHUI: IIPOTHO3UPOBATH,

aHAJIU3UPOBATH u OLICHHBATh C no3unuei

3KOJIOTUYECKOU 0€30I1aCHOCTU NOCIEACTBUS OBITOBOU U
IIPOM3BO/ICTBEHHOU NeATEeTbHOCTH YeJI0BeKa,
CBSI3AaHHOW C TepepabOTKON BEIIECTB; HCIIOIb30BATh
NOJIyYCHHbIE 3HAHMS IS TPUHATUAS TPaMOTHBIX
pelieHnit Mpo0JieM B CUTYaIUsX, CBA3aAHHBIX C XUMUEH;
cOpMUPOBAHHOCTD YMEHHII: CaMOCTOSITENILHO
MJIAHUPOBATH U MPOBOJUTH XUMUUYECKUH KCIIEPUMEHT C

coOroIeHneM TpaBWI 0€30MacHOrO OOpaIIeHUus C

BElIeCTBAaMU M JIaOOpaTOpHBIM  000OPYZOBaHUEM,
(dhopMynupoBaTh IENIb UCCIEAOBAHUS, MPEICTABIATH B
paznuuHOi  ¢dopMe  pe3ydbTaThl  JKCIEPUMEHTa,

AHAJIM3UPOBATb U OLCHUBATL UX NOCTOBCPHOCTD,

cOpMUPOBAHHOCTh yMEHHMIA: COONIOAATh MpaBuia
9KOJIOTUYECKHU 11€71ecCO00pa3HOro MmoBeAeHUs B ObITY U
TPYIOBOW JIESITEIBbHOCTH B LIEJSIX COXPAHEHHUSI CBOErO
37I0pOBbSI, OKpYXKalolled MPUPOIHOM  Cpeabl U

JOCTHUKCHUSA eé YCTOﬁQHBOFO pa3BUTHA, OCO3HABATH
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CaMOCTOSITEIIbHO OCYLIECTBJIATh
IIO3HABATENIHYI0  JI€ATEIIbHOCTh, BBIABIATH
npo0JyieMbl, CTaBUTb U (OPMYJIUPOBATH
COOCTBEHHbIE 3a/Jayd B 00pazoBaTENbHOMN
JESITEIBHOCTH Y )KM3HCHHBIX CHUTYaIIUSX;
CaMOCTOATENIPHO COCTaBJISITh IJIaH pEUICHUs
po0JIEMBl C YYETOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEAIIOUTEHUI;
JaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM;
CIOCOOCTBOBATH (hOopMHUPOBAHUIO u
MPOSIBJICHUIO IIMPOKOM H3PYAMIIMU B Pa3HBIX
00JIaCTAX 3HAHHUH, MOCTOSHHO ITOBBIIIATE CBOM
00pa3oBaTeIbHBIN U KYJILTYPHBIH YPOBCHb,

0) CAMOKOHTPOJIb:

UCTOIB30BATh MPUEMBI PEICKCHH JJIs1 OI[EHKU
CUTYaIllH, BHIOOpA BEPHOTO PEIIICHNUS,

YMETh OIIGHUBAaTh PUCKH M CBOEBPEMEHHO
MPUHUMATh PEIIEHUS 110 UX CHUKEHHUIO;

B) IMOIMOHAJIbHBIi HHTEJ/IJIEKT,

npeanoJararmmia cGopMupoBaHHOCTD:

BHYTPEHHEH MOTHUBAIIHH, BKJIFOYAIOMICH
CTPEMJIEHUE K JIOCTHKEHUIO LIEJIM U YCIEXy,
OIITUMH3M, HHULMATHBHOCTb, yMEHHue
JIeHiCTBOBATh, MCXOIS M3 CBOMX BO3MOKHOCTEH;
SMIIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTH
MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUYHUTHIBATD ero npu OCYIIECTBICHUHU

OIIaCHOCTh TOKCUYHOI'O I[Gf/iCTBHSI Ha )KUBBIC OpraHU3MbI
OHpCI[eJ'IéHHBIX OpraHNM4YCCKUX BE€IICCTB, ITOHUMAasA
CMBICII IoKa3sareist IT1K; AQHAJIN3UPOBATH
IIGJ'ICCOO6p8.3HOCTB IIPUMCH CHU L OpPraHN4YCCKUuX
BCIICCTB B IPOMBIINIJICHHOCTH U B 6I>ITy C TOYKHU 3pCHUA
COOTHOHICHHS PUCK-I10JIb34,
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KOMMYHUKaAIWH, CIIOCOOHOCTH K COYYBCTBHIO U

COTIEPSIKNBAHHMIO;
—  COIMAJIbHBIX HABBIKOB, BKJTFOYAIOIIUX
CIOCOOHOCTh ~ BBICTPAMBATh OTHOIICHHUS C
JAPYTUMHU  JIIOJIbMH, 3a00THUTHCS, MPOSBIIATH
WHTEPEC U pa3periath KOHQIUKTHI;
OK 04. DddexkTuBHO .
— TOTOBHOCTH K CaMOpa3BUTHIO, YMETh IUIAHUPOBATh H  BBINOJHATH XUMHYECKUH

B3aMMOJICHCTBOBATh U pa6OTaTB B
KOJIJICKTUBEC 1 KOMaH/JC.

OsBianeHue

CaMOCTOATCIIBHOCTH U CaAMOOIIPCACIICHUIO,

OBJIaJICHUE HaBBIKAMU yuebHO-
HCCJIEI0BATENBCKOM, TPOEKTHON U COIMATbHOU
JIeSITeIbHOCTH;

YHHUBEpPCAIbHbIMHU

KOMMYHUKATUBHBIMH HeﬁCTBHﬂMH:
0) coBMecTHas 1eSITEJbHOCTD.

[IOHMMAaThb U HCIIOJIb30BAaTh IIPEUMYIIECTBA
KOMaH/HOM U MHAUBUAYAJIbHON pabOTHI;
MIPUHUMATh L€ COBMECTHOH JESITENbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH J1EHCTBUS
0 €€ JOCTHKEHHMIO: COCTaBIATh IUIaH
JNEUCTBUH, pACHpEeNesTh pOIA C YYETOM
MHEHUH YYaCTHUKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOH paboThI;

KOOPIMHHMPOBATh U BBINOJHATH paboOTy B
YCIOBHSIX  PEaJIbHOTO, BUPTYaJbHOIO H
KOMOMHHUPOBAHHOI'O B3aUMO/IEH CTBUS;
OCYLIECTBJIATh IO3UTHUBHOE CTPATETHYECKOE
MIOBEACHUE B

Ppa3IMYHbIX CUTyaluiXx,

AKCHEPUMEHT (IpEeBpallleHUs] OPraHMYECKUX BEIECTB
IIpU HarpeBaHWM, MOJyYEHUE STUIEHA U U3YyYEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAaKIMM Ha ajbJErujabl,
KpaxMmall, yKCyCHYIO KUCIIOTY; A€HaTypauus OeIKOoB pu
HarpeBaHUM, LIBETHbIE peaKUu OEJKOB; NPOBOJUTH
peaKkIu MOHHOro oOMeHa, ONpeaessTh Cpeay BOJHBIX
pacTBOPOB, KaueCTBEHHBIE pEaKIMHU Ha Cyibdat-,
KapOOHAT- M XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHMS;
3aJa4d [0 TeMaM

peuiate  3KCIICPHUMCHTAJIbHBIC

"Mertamiel" u  "Hemeramibl") B COOTBETCTBHHM C
NpaBUJIAMU TEXHUKH 0€30MacHOCTH MPH OOpaIlieHuH C
BEIIECTBAMU M J1aOOpaTOpHBIM  OOOpYIIOBAaHUEM;
IIPEACTABIIATD PE3YJIbTaThl XMMUUECKOI 0 3KCIIEPUMEHTA
B (opme

peakiuii 1 (POpMyIUpPOBATH BBIBOJABI HA OCHOBE JTHUX

3allUCH  YPaBHEHHM COOTBETCTBYIOLIUX
pE3ybTaTOB;

YMETh CaMOCTOSITEJIbHO IUIAHUPOBaTh M MPOBOJIUTH
XUMHYECKUN H3KCHEpUMEHT (MOJyuyeHUE U H3y4YCHHUE
CBOMCTB HEOPraHWYECKUX M OPraHUYECKUX BELIECTB,
Ka4eCTBEHHbIE PEAKIMU YTJIEBOJOPOIOB Pa3JIUYHBIX
KJIaCCOB U

KHUCJIOpOACOACpKAIUX  OPraHUYCCKUX
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MPOSIBJISITH TBOPYECTBO M BOOOpakeHue, ObITh
WHUIIMATHBHBIM;

OBJialeHHe YHUBEPCAJbHBIMH PeryasiTUBHbIMH
JNEeUCTBUSAMU:
I') IPUHATHE ce0sl ¥ APYTUX JI0Jei:

BEIICCTB, PEIICHUE OKCICPHUMEHTAIBHBIX 3a7ad II0
pacIO3HABAHWIO HEOPraHWYECKUX M  OPraHUYeCKUX
BEIIECTB) C COONIOJICHWEM TIpaBUi  0e30MacHOro
oOpamieHust ¢

BEIIECTBAMU U J1abOpaTOPHBIM

obopynoBaHueM, GOpMyIUPOBATh LEIH HUCCIETOBAHMUS,

— TMpPUHUMATh MOTHUBBI M apryMeHTBl JpPyTrux MPEOCTaBIATh B pa3udHOW (GopMe Ppe3yJbTaThl
I(S7 npu aHam3e pe3yIbTaToB SKCIEPUMEHTa, AHAIM3UPOBaTh M  OIEHHBATh WX
JOEATCIbHOCTH, AOCTOBCPHOCTD,
— IPU3HABATh CBOE MPABO U MIPABO APYTHUX JHOJEH
Ha OIINOKU;
— pa3BHBaTh CIIOCOOHOCTH TIOHMMAaTh MHpP C
MO3UIINU JPYTOro YeJI0BEeKa;
OK 07. CopeiictBoBaTth | B 00/1aCTH 3K0JI0rH4€CKOT0 BOCIIUTAHUS chpopMUpOBaTh  MPEACTABICHUS: O  XUMHYECKOMH
COXPaHEHHIO OKpyXarouie | — chOpMHPOBAHHOCTh SKOJIOTHYECKOM KYJIbTYPBHI, COCTaBJIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHDA,
Cpeapl, pecypcocOepeKeHuIo, MNOHMMaHue BJIIMSIHUSA COLIMAJIBHO- poMM XUMHUU B TIO3HAHWM SIBICHUN TIPUPOJIBI, B
IPUMEHSATh 3HaHUA 00 U3MEHEHUU SKOHOMHMYECKHMX IPOLECCOB Ha COCTOSHUE (hOpMUPOBAHNUY MBIIIJICHUS U KYJIbTYPBl JTUMYHOCTH, €€
KJIMMara, MIPUHIMIIBI MPUPOJTHON U COLMAIBHOM CpENbl, OCO3HAHUE (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOHN st
OepexITMBOTO MPOU3BOJICTBA, rJI00aIbHOTO ~ XapakTepa  SKOJOTHYECKHUX pelieHrs MOpPaKTUYECKUX 3aJa4 U 3KOJIOTMYECKH
5>(pPexTMBHO  NEHCTBOBATHL B npo6IieM; 00OCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3I0POBBIO H

t~Ip€$3BIJI‘IEII\/'IHIJIX CUTyallusdX.

IJIJAHUPOBAHUE M OCYILECTBIEHUE ACHCTBUU B
OKpY’KaloIllel cpelle Ha OCHOBE 3HAHUSA LeNel
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;
aKTUBHOE HENPUATHE INEUCTBUM, NPUHOCIIINAX
BpEJl OKpYXKalollel Ccpele;

yMEHHE IPOrHO3UpOBaTh HEOIAroNnpHsITHbIE
9KOJIOTMYECKUE MIOCJIECTBUS
MpEeIIPUHUMAEMBIX 1EHCTBUH, IPEAOTBPALLATh

HX;

IPUPOAHOU Cpeac;

YMETh CO6J'IIOI[3,TB IpaBujia OKOJOTHYCCKHU

[eNeco00pa3HOro MOBEACHUS B OBITY W TPYAOBOM
JeSITEeIbHOCTU B LIEJIIX COXPAHEHMS CBOETO 3[0POBbs U
OKpyXarllel  MpUpoaHOH

Cpenbl;  y4UThIBAThH

OMacHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
ONpEETICHHBIX BEIIECTB, MOHUMAas CMBICJ MOKa3aTeNs
MIPENEIbHON AOMYCTUMON KOHLIEHTPALIUY;

YMETh MPOTHO3UPOBATh, AHAM3UPOBATh U OIIEHUBATH C

MO3ULMNA AKOJIOTUYeCKOM 0e30macHOCTH MOCJICACTBUA
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pacimpeHue OIbITa NEeATEIbHOCTH
9KOJIOrMYECKOM HANpPaBJIEHHOCTH;

OBJIaJICHUE HaBBIKAMU yuebHO-
HCCIIEI0BATENIbCKON, IPOCKTHON U COLIMAIBHON
NESTENBHOCTH;

OBITOBOM W  TIPOM3BOJACTBEHHOM  J€ATEIHLHOCTH
YeNnoBeKa, CBSA3aHHOM ¢ mepepabOTKOM BelIEeCTB;
UCIO0JIb30BaTh IOJIyYCHHBIE 3HAHUSA JUIA HPUHATHSI
IPaMOTHBIX  pelleHH mpobieM B CHUTyalusX,
CBSI3aHHBIX C XUMHUE;

YMETh OCO3HaBaTh ONACHOCTb BO3/IEHCTBUS HA KUBbIE
OpPraHU3MBbl OIPENEIICHHBIX BEIECTB, IIOHUMAsl CMBICI
IIOKa3aTess NpeaeIbHON JOIy CTUMOM KOHIICHTPALUH, U
HNOSACHATh Ha IMpUMEpax CHOCOObl YMEHBIIEHUS U
IPEJOTBPAIICHUS] MX BpPEIHOTO BO3JACHUCTBHS HA
OpPraHu3M YeJIOBEKa.
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4.2. CTpyKTypa M NpUMePHOE COIepPKaHHe OIEHOYHbIX MaTepPUAJIOB
AJIs1  MPOMEKYTOYHOW AaTTecTallMM MO0 Y4YeOHOMY MpeaMeTy
«XuMUD»

[IpoMexxyTOUHOI arTecTauuen o ydeOHOMY NpeaIMeTy «XUMUs» SIBISIETCS
muddepenumpoBannbiii 3a4eT. {uddepeHurpoBanHblil 3a4eT TPOBOAUTCS B opme
TECTUPOBAHMSL.

[Ipu noaBeAEHUU UTOTOB MO Y4EOHOMY IPEIMETY YUUTHIBAIOTCS PE3yIbTaThl
TEKYILEro KOHTPOJIS.

IIpumepnviu nepeuenv mem:

— Teopust XUMHYECKOTO CTPOCHMSI OPTAaHUYECKUX COEAMHEHUMN.

—  YT1IeBoaopoabl.

— Kucnopoxacoaeprkanme opraHu4ecKue COCINHEHHUS.

— A3soTcoaepamue OpraHu4ecKue COCINHEHHUS.

— BBICOKOMOJIEKYJIIPHBIE COEAUHEHNS.

— Crpoenue aromoB. llepuonnueckuil 3akoH u llepuoanueckas cucrema
xumudeckux sneMeHToB 1. . Menneneesa.

— Crtpoenue BeniectBa. MHOrooopasue BEIeCTB.

— XHUMHUUYECKHUE PEAKIINU.

— Hewmeramnsl.

— MeramnsL.

— XUMUS ¥ )KU3Hb.

Ipumepnas memamuxa 3a0a4:

— PpELICHME 3a7a4 Ha ONPEIEIICHNE MAaCCOBOM JOJIM BEILIECTBA B PaCTBOPE.

— pemieHue 3aJad  Ha HaxOXJIEHHWE MAacCOBOM W OOBEMHOW J10JH
KOMIIOHEHTOB CMECH.

I(pumepuu OUCHOK mecmupoeanus:
HpH OIICHKC TCCTAa IIOACUYUTHIBACTCA KOJIMYCCTBO 0ayIoB B pa60Te 06y11a}01111/1xc;1,

KOTOpPOC 3aTCM ACIUTCA Ha O6HICC KOJIMYECTBO OQJJIOB TeCTa 110 9TaJIOHYy.

Ouenka KonnuyecTBO NpaBWIBHBIX OTBETOB
«OTIIMYHO» 85-100%
«XOPOIIO» 70-84%
«YIOBIIETBOPHUTEIIHHOY 50-69%
«HEYJIOBIIETBOPUTEIHLHO 49% u MeHee
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