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1.MIACIHOPT PABOYEM TIPOTPAMMBI YUYEBHOI'O IMPEJIMETA
«XHUMMUS>»

1.1.06saacTh npuMeHeHHUs1 padoyeii MporpaMMbl

PaGouass mporpamma ydeOHOTrO mpeaMeTa SIBISIETCS YacThbi0 OCHOBHOM
npodeccuonanbHON 00pa3oBaTeIbHOM TMporpamMmel 1o crnenuanbHoctd 18.02.09
[lepepaboTka HedTH U rasa.

[Iporpamma paszpaborana B coorBeTcTBUM ¢ DPI'OC COO, Ha ocHOBe
TpeboBanuii denepanbHOl 00pa30BaTEIBHON MPOrpaMMBbl CPEIHEro OOIIEro
00pa3oBaHuUs.

1.2.MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMmMbl

VYueOubiii npeamer «XUMHUS» OTHOCUTCS K NPOQPMIBHBIM  y4eOHBIM
npeaMeTaM 00IIe00pa3oBaTEbHOM MOATOTOBKUA. YYEOHBIH TpEeaMeT «XUMUI»
U3y4daercs Ha yriryOJE€HHOM ypOBHE.

Oco0oe 3HaueHue y4eOHbIi MpeAMET UMEET MPH POPMUPOBAHUU U PA3BUTUHU
001X 1 mpodhecCUOHATBHBIX KOMITETEHIIUNA:

OK O01. Beibupaths crnocoOsl pemieHus: 3agad npohecCHOHAIBHOM AesATeIbHOCTH
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02.Vcnonb30BaTh COBpEMEHHbIE CPEACTBA MTOMCKA, aHATU3a U UHTEpPIIPETaIlluU
uHbopMaluu U HMH(POPMAIMOHHBIE TEXHOJOTUU [JIsl BBIMOJHEHHUS 3ajad
poeCCHOHATLHON S TENHHOCTH

OK 03. IlmanupoBaTh M pealn30BbIBaTh COOCTBEHHOE MpodeccroHabHOE U
JMYHOCTHOE pasBUTHE, peNnpUHUMATEIBCKYIO NEeSATEIbHOCTh B
npodeccuoHanbHON cdepe, UCHOoJIb30BaTh 3HAHUS IO MPaBOBOM M (DUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYalUSX.

OK 04.32¢dexTuBHO B3aUMOJICUCTBOBATh U pab0OTaTh B KOJUIEKTUBE U KOMaH/IE.
OK 07. CopneiicTBOBaTh COXpaHEHHIO OKPY>KAIOIIEH Cpeibl, pecypcocOepekeHuIo,
OPUMEHATh 3HaHUS 00 W3MEHEHMHM KJMMaTa, MPUHLUIB  OepexINBOro
IPOU3BOCTBA, 3Q(PEKTHUBHO AEICTBOBATH B UPE3BHIYANHBIX CUTYAIIHSIX.

[1K 3.1.OmnpenensTh nokazaTteau KaueCTBa BBIITYCKaeMON MPOTYKIIUU.

CornacHo yueOHoro 1miaHa o crneruaibHoctu 18.02.091epepadoTtka Hed T
¥ rasza Kak/1bIlii 00y4aromuiicst BHIOIHIET MHAUBUIYIbHBINA IPOEKT MO OJHOMY M3
y4eOHBIX MPEJAMETOB 00111e00pa30BaTeIbHOM MOAr0TOBKH (B ToM ymciie o YIII1.02
Xumusi):

WNuauBuayanbHbIH poekT (peaMeToM He sBisieTcst) — 32* yaca.

*He BXOJIUT B yU4eOHYIO HArPYy3Ky 00yUJaIOIIHUXCS IO YICOHOMY MPEAMETY «XUMUS»
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1.3.TpeGoBanus K pe3yJibTaTaM OCBOEHHS Y4eOHOI0 MpeaMeTa

B pamkax ocBoeHusi couepkaHusi ydyeOHOro mnpenMera «XUMUSA»,
obecreunBaeTcsi JOCTIKEHNE OOYYaIOMUMUCS JTUYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB:

IL1anupyemsle
pe3yJbTaThl OcHoBHBIE IOKa3aTe/IH OLEHKHU pe3yJibTaTa
OCBOCHHS

Jluunocmmuuie peynbmamol, 6 mom yucie.

B yacTn - OCO3HAHMsS OOYYaIONUIMMHCS CBOUX KOHCTHTYIMOHHBIX NpaB M

rpaxIaHCKOI0 00s13aHHOCTEH, yBa)KE€HUsI K 3aKOHY U IIPABOMOPSIKY;

BOCIIUTAHUS - IpPEICTaBIEHHS O COLMAJIbHBIX HOpPMax M  IpaBHiIax
MEXKJIMYHOCTHBIX OTHOILECHUN B KOJUIEKTUBE;
- TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IIpU
CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  pEIICHWU  y4eOHBIX U
MIO3HABATENIbHBIX 33144, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
- CIIOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY
U apryMeHTBl JIPYTUX NIpU aHAIM3€ Pa3IMYHBIX BUIOB Y4eOHOMH
JESITCIIBHOCTH,;

B yacTu - [ICHHOCTHOT'O OTHOILIEHUS K ICTOPUYECKOMY M HAYYHOMY HaCJIEIUIO

MaTPHOTHYECKOI0 OTEUYECTBEHHOU XUMUH;

BOCIIMTAHUS - YBaXEHUs K IMpoleccy TBOpUECTBA B 00JacTH TEOpUH U

HpaKTI/I‘IeCKOI‘O HpI/IJIO)KeHI/ISI XUMHUH, OCO3HAHHUA TOIro, YTO JAHHBIC
HAayKH €CTh PEe3yJbTaT JJIUTEIbHBIX HAOIIOJECHUHN, KPOIOTIMBBIX
3KCH€pI/IMeHTaJII>HI>IX IIOUCKOB, IIOCTOAHHOIO pr;[a y‘-IéHBIX nu
MPaKTHUKOB,

- WHTEpeca W TIO3HABATEIIbHBIX MOTHBOB B TIOJYYCHHUH U
MOCTIEAYIONIEM aHalu3e WH(pOpPMAIMKU O TMEPEAOBBIX TOCTHIKEHUSIX
COBPEMEHHON OTE€YECTBEHHON XHUMUHU;

B yacTu 1yxoBHO-

- HpaBCTBCHHOT'O CO3HAHMA, STUYCCKOTO NOBECACHMS,

HPaBCTBEHHOI'0 - coCcOOHOCTH OLIEHUBATh CUTYAIlMH, CBSA3aHHBIE C XUMHUYECKUMHU
BOCIIMTAHHUSA ABJICHUAMU, U IPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYACh HA
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
- TOTOBHOCTH OLICHMBATh CBOE IOBEICHUE M IOCTYIKH CBOMX
TOBApUILIEH C MO3ULMI HPABCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM
OCO3HAHHUS NOCJIEACTBUN TOCTYIIKOB,;
B yactu - IOHMMAaHMsI LEHHOCTEH 3I0pOBOTO M OE301aCHOr0 00pasa >KH3HH,
(usnyeckoro HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
BOCIIUTAHUSA (GU3uUIECKOMY M IICUXUYECKOMY 3/I0POBBIO;

- coOMroeHus MpaBmJI 0E30MacHOT0 OOpaIleHHsI C BEIIECTBAMU B
OBITY, MOBCETHEBHON )XKU3HH, B TPYJOBOI 1€ TEITLHOCTH;

- TOHUMAaHUS [ICHHOCTH TIPABHJT HHINBUTyaIbHOTO ¥ KOJUIGKTHBHOTO
0€3011aCHOTO TOBEACHUS B CUTYALUSAX, YTPOXKAIOIIUX 3J0POBBIO U
JKA3HU JIIOJEH,

- OCO3HaHUus HOCJ’IGI[CTBI/Iﬁ nu HerI/IHTI/IH BpeI[HBIX HpI/IBI:I‘-IeK
(ymoTpebieHust anKoroysi, HAPKOTHKOB, KYPEHHSI);

B yactu Tpynosoro
BOCIIMTAHHUSA

yuebHo-
IOJIE3HOH,

- KOMMYHHUKATUBHOU KOMIIETEHTHOCTHU B
HACCIIENOBATEILCKON  IESTENLHOCTH, OOIIECTBEHHO
TBOPYECKOI U IPYTUX BUJAX JI€ATEIbHOCTH,




- YCTAaHOBKH Ha aKTUBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3aJ]aq
COIIMAJIbHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

- MHTEpeca K MPaKTHYCCKOMY H3YYCHHIO Mpodeccuid pa3IundHOro
poza, B TOM YKCJIe HAa OCHOBE NMPUMEHEHHsSI IPEIMETHBIX 3HAHUU 110
XHAMMWU;

- YBaXEHHUS K TPYyHy, JTIOIIM TpyAa H pe3yibTaraM TPYIOBOMH
JIEATENHHOCTH;

- TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY WHIUBUIYATHHOU TPACKTOPHH
oOpasoBanHus, Oymymied mpodeccuu W peanu3aniud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB €  y4€TOM  JIMYHOCTHBIX  WHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

B yactu
IKO0JIOTHYEeCKOro
BOCIIUTAHUA

- DKOJIOTMYECKU IIeJIeCOO0Pa3HOT0 OTHOIIEHUS K MPHPOJE Kak
VCTOYHUKY CYIIECTBOBAHHUS KU3HU Ha 3EMIIE;

- TIOHUMAaHHA TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX IMpodIieM,
BIIMSHUS DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOJHOU H
COLMAIIBHOW CpPEJIbI;

- OCO3HaHMsI HEOOXOAMMOCTH MCIOJb30BaHMUS JAOCTHKECHUM XUMUHU
JUISl pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO IPUPOAOIOIb30BaHNUS;

- AKTUBHOT'O HEMPUATHUA JEUCTBUM, TPUHOCAIIHNX BPEIl OKPYKAOIIECH
OPUPOIHON cpele, YMEHHs NpOTHO3MPOBATh HEOJIAronpusTHbIC
JKOJIOTMYECKHE TIOCIEICTBUSA MNPEANPUHUMAEMBIX JCUCTBUM U
IpelOTBpALaTh HX;

- HAJIM4MsI Pa3BUTOTO KOJIOTMYECKOIO MBIIIJICHHS, SKOJIOTHYECKON
KYJIBTYpBI, ONbITA JIEATEIbHOCTH 3KOJIOTMYECKON HAINpPaBIEHHOCTH,
YMEHHUS PYKOBOJCTBOBAaTbCS MU B IIO3HABATEIIBHOM,
KOMMYHHKAaTHBHOH ¥  COIMAJBHOW  IpaKTHKE, CIIOCOOHOCTH
Y YMEHHsI aKTUBHO ITPOTUBOCTOSTh MJICOJIOTMH XeMOpoOuH

B yacTu nennocrTu
HAY4YHOI'0 MO3HAHUS

- MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH
¥ OOIIECTBEHHON MPAKTUKH;

- IOHUMaHMS CreNU(PUKA XUMUU KaK HayKH, OCO3HAaHMs €€ poH B
(GbOpMUPOBAHUN PAITMOHATHFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHHH
IIEJIOCTHOTO MPEJCTaBICHUS
00 OKpyXKaroleM MUpe KaKk O €IWHCTBE MPHUPOABI U YEIIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHWH MpodiieM
COXpaHEHHUsI MPUPOTHOTO PAaBHOBECHS;

- YOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOMN
LIMBUJIA3AIINM.

B €€ TYMaHHUCTHUYECKOM HANPABJICHHOCTH U BaKHOW POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUAIBHON KYJIbTYPHI, B PEIICHUU TI00ATHHBIX
npoOjieM yCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA — CBHIPbEBOM,
DHEPreTHYECKOM, NHUIIEBOH W OKOJOTHMYECKON O€30MacHOCTH, B
Pa3BUTHU MEIUIIMHBI, O0ECIIEYCHUN YCIOBUU YCIENIHOTO Tpyaa H
IKOJIOTHYECKU KOM(MOPTHOM KU3HH KaKJOTO YiIeHa O0IIeCTBa;

- €CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: TIOHUMAHHUSI CYIIHOCTH
METO/IOB TIO3HAHMS, MCIHOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIB30BaTh TOJydaeMbIe 3HAHUS IJIs aHajdu3a U
OO0BSICHEHUS SIBIICHUH OKPYXKAIOIIETO MUpPa U MPOUCXOA[IIUX B HEM
W3MEHEHUH, YMEHUS JesIaTh 000CHOBAHHBIE 3aKIIIOUEHUS HA OCHOBE
HAyYHBIX (DAKTOB M MMEIOIIUXCS MAHHBIX C IENBI0 TOTYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTHU CaMOCTOSITEIIEHO UCIIOIb30BaTh XMMUUYCCKUE 3HAHUS
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JUTSL PEeUICHUs IPOOJIEM B PEabHBIX KU3HCHHBIX CUTYAIUsX;

- HHTepeca K MO3HAHMUIO, HCCIIeI0BATEIbCKOM IeATEIbHOCTH,

- TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U
caMo00pa30BaHMI0, K aKTMBHOMY IOJYYEHHIO HOBBIX 3HAHUH IO
XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU TIOTPEOHOCTSIMU,

- MHTEepeca K OCOOEHHOCTSM Tpyla B Ppa3IUYHBIX cepax
poeCCHOHATBLHON IeATEILHOCTH.

IL1anupyemsle
pe3yJbTaThl
OCBOCHUSA

OcHOBHbIE MOKA3aTeJIU OIleHKH pe3yJibTaTa

Memanpeomemmuule pe3yibmamol, 8 MOM Hucie:

1. YHuBepcajbHble YueOHbIE O3HABATEIbHbBIE NeHCTBHS

Ba3oBble Jornyeckue
nerlcTBuA

- CaMOCTOSTENILHO (POPMYJTHUPOBATH M AKTYAIN3UPOBATH MPOOIIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

- OTIPENIEIIATH IEH JIEATEIBHOCTH, 3a1aBast ITapaMeTPhl U KPUTEPUH
UX JIOCTHDKCHHsS, COOTHOCHUTH pE3YJIbTaThl JEATEIBHOCTH C
MIOCTABJICHHBIMH LIEJIMH;

- WUCIMOJIb30BaTh TMPH OCBOCHWU 3HAHUH MPUEMBI JIOTHYECKOTO
MBIIIICHUS.  BBIACIATh XapakTepPHbIE MPHU3HAKKA MOHATHH U
yCTaHABJIMBAaTh UX B3aWMOCBS3b, MCIIOIb30BaTh COOTBETCTBYIOIINE
TOHSTHS TSI OOBSICHEHHS OTACIbHBIX (DAKTOB U SIBJICHUIA;

- BBIOMpATh OCHOBAHUSI U KPUTEPUH TS KITaCCHU(DUKAIMH BEIIECTB U
XAMHUYECKHUX PEaKLUN;

- yCTaHaBIMBaTh  MPUYMHHO-CICACTBEHHBIC  CBA3M  MEXKIY
U3y4aeMbIMU SIBJICHUAMH;

- CTPOMTH JIOTUYECKUE pacCykaeHus (MHIYKTUBHBIC, IeTYKTHBHbIE,
[0 aHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B
paccMaTpuBaeMbIX  SIBICHHUAX, (OPMYIHUPOBATh  BBIBOABI W
3aKITIOYCHHS;

- OPUMEHATH B MPOIECCEe IO3HAHHS HCMOJIb3yeMble B XHMHHU
CHMBOJTHYECKHE (3HAKOBBIE) MOJICIIH, IPEOOPa30BHIBATH MOJIEIIbHBIC
NpeACTaBICHUS — XHMHYEeCKHH 3HaK (CHMBOJ) DIIEMCHTA,
XUMHYecKass (opMysa, ypaBHEHHE XHMHYECKOW peakiud —
IpU PEIICHUH YY4eOHBIX MO3HABATEIbHBIX M MPAKTHUECKHUX 3ajad,
IPUMEHATh Ha3BaHHBIC MOJIEIIbHBIC IPEJACTABICHHUS IS BBISIBICHUS
XapaKTEePHBIX TPU3HAKOB H3y4aeMbIX BEIICCTB M XHMHYECKUX
pEaKLHiA.

Ba3oBble
HCCJIe0BaATEeIbLCKHE
nerlcTBus

- BJIAJICTh OCHOBaMHM METOJOB HAY4YHOIO MO3HAHHUS BEIIECTB U
XAMHUYECKHUX PEaAKLUN;

- ¢opMynupoBaTh LETU U 3aJaddl HCCIEIOBAHUS, HCIOIb30BATh
MOCTaBJICHHBIC U CAMOCTOSITENILHO CPOPMYITHUPOBAHHBIE BOMPOCHI B
KayecTBe WHCTPYMEHTa IMO3HAaHUS M OCHOBBI JUIsl (hOPMHUPOBAHUS
TUIOTE3bI TI0 TPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYXKICHHUIA;
- BIIaJiETh HaBbIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHUS U
MPOBEJCHUS YYCHHUYECKHX OJKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHHsl HaOmogaTh 3a  XOJOM MpoIlecca, CaMOCTOSITENBHO
IPOTHO3UPOBATH €ro pe3yiabTar, (OpPMYIHPOBaTH O0OOIIEHUS U
BBIBOJIbI OTHOCUTENILHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBIISITh 0OOCHOBAHHBIN OTYET O MPOJICITAHHON padoTe;

- mpuoOperaTh OMBIT YYEHUUYECKOW HCCIICAOBATEIbCKOM U
MPOEKTHOM AESITeTbHOCTH, IPOSBISATH CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIIEHUs MPAKTUUYECKUX 3a/1a4,
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MPUMCEHCHHUIO PA3JIMYHBIX METOJ0B ITO3HAHM.

PaGora c - OpHEHTHUPOBATHCS B PA3IUYHBIX HMCTOYHHKAX HH(pOpMamu
undopmanmei (HaydHO-TIONYJISIpHAST ~ JIUTEpaTypa XHMHYECKOTO COJCpIKaHUS,
ClpaBOYHBIC MOCOOUs, pecypchl VHTepHeTa), aHAIU3UPOBATH
UHPOPMALIMIO PA3IUYHBIX BUAOB MW (GOpM TpeICTaBICHHUS,
KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUNBOCTD;

- (opmynmpoBaTh 3anPOCH U TMPUMEHSTH pa3IMYHbIE METOMBI TPU
noricke u otbope MHPOpPMAINH, HEOOXOIUMOU IS BHITIOTHEHHS
y4eOHBIX 3aJ1a4 ONPeaeIEHHOTO THIIA,

- mpuoOperaTb  ONBIT  HCHOJB30BAHUSA  HMH(POPMAUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHHA U Pa3IMIHBIX TIOMCKOBBIX CHCTEM,

- CAMOCTOSITETTLHO BBIOMPATh ONTUMAIBHYIO (OPMY TIPEICTABICHHUS
uHpopmanuu (cxeMbl, TpaQuKH, AHArPAMMBbI, TAOJHUIIBI, PUCYHKH U

Apyrue);

- UCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPE/CTBA MpHU padoTe C
XUMHUYECKOH  uHpOpManuel:  HPUMEHSATb  MEXIpPEIMETHBIC
(busmueckue u MaTeMaTHYECKHUE) 3HaK{

U CUMBOJIBI, (hOpMYJIBI, a00pEeBUATYpPbI, HOMEHKIIATYPY;
- UCMOJIb30BaTb 3HAKOBO-CMMBOIMYECKME CPEACTBA HArNAAHOCTY

2. YHuBepcajibHble KOMMYHUKATHBHBIE 1€l CTBHA

- 3agaBaTb BOMNPOCHI IO CYIIECTBY OOCyXJIaeMOH TeMbl B XOJe Juaiora
W/WIM UCKYCCHU, BBICKA3bIBaTh MU, (OPMYINPOBATH CBOH INPEIIOKEHHS OTHOCHTEIIHLHO
BBITIOJIHEHUS TIPEJI0KEHHOM 3a/1auu,

- BBICTYNATh C MPE3CHTAIMEH pe3ylIbTaTOB IMMO3HABATEILHON NESTENbHOCTH, IOJYYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBIIOJHEHUH XHMUYECKOTO
9KCTIIEPUMEHTA, TPAKTUYECKOW PabOTHI MO HCCIETOBAHUIO CBOMCTB HM3y4aeMbIX BEILECTB,
peanu3zanuu y4eOHOTrOo IIPOEKTA, U ¢dbopmynHrpoBath BBIBO/IbI
[0 pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN ITyTEM COTJIACOBAHUS IO3MIUH B XOJIE
o0CyxJIeHusl 1 0OMEHa MHCHUSIMH.

3. YHuBepcaJibHbIE peryjasiTHBHbIE TeliCTBUS

- CaMOCTOSTENIFHO IUIAHMPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO NESTEIBHOCTD,
ornpenenss e€ eau U 33aJa4d, KOHTPOJIUPOBATh M 0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeyiaraeMblit ITOPUTM JNEeWCTBUI npu BBITTOJTHEHU U y4eOHBIX
U HCCIIEJOBATENILCKUX 3ajad, BbIOMpaTh Haunbosee >PQPeKTHBHBIN coco0 MX pemeHus ¢
y4ETOM MOTYYEHHs HOBBIX 3HAHUI O BEIIECTBAX M XUMHUYECKHUX PEAKIUIX;

- OCYIIECTBJIATh CAMOKOHTPOJIb JEATEILHOCTH HA OCHOBE CaMOaHaJIN3a M CAMOOIICHKH.

OcHoséHble noxkazameu OUCHKU npedmemublxpezyﬂbmamosi

Ilpeomemnule pezynomamol oceoeHus Kypca «Opeanudeckas Xumusi» Ompaxcarom.

- cOpPMHPOBAHHOCTH MPEJCTABICHUIN: O MECTE M 3HAYEHUU OPTAaHMYECKOW XUMHH B CUCTEME
€CTCCTBCHHBIX HayK n eé pOJ'II/I B OGGCHG‘-IGHI/II/I yCTOﬁ‘IHBOI‘O paSBI/ITI/ISI YeJIOBCUYECTBA. B
perieHur mpodsIeM SKOJOTUYECKON, IHEPTeTHUECKON M MUIEBONM O€30MacHOCTH, CO3JaHUU
HOBBIX MaTepI/Ia.HOB, HOBBIX HCTOYHHUKOB 3H€pI‘I/II/I, B OGGCHG‘-IGHI/II/I paHI/IOHaJIBHOI‘O
MIPUPOIOTIOIB30BaHMs, B (POPMHUPOBAHUM MHPOBO33PECHHSI M OOIIEH KyJbTyphl YeJIOBEKa, a
TaK)Ke IKOJIOTUYECKU 0OOCHOBAHHOCTH OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM Cpejie;
- BJIQJICHHE CHUCTEMON XWMHUYECKMX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaOIINe
HOHATHUS — XUMHUYECKHI JIEMEHT, aTOM, SAPO U AJIEKTPOHHAs! 000J0YKa, aTOMHBIE OpOUTAIH,
OCHOBHO€ W BO30YKIIEHHOE COCTOSHHSI aToMa, TMOpHAM3aIlis aTOMHBIX OpOWTaNel, WOH,
MOHeKyJ'Ia, BAJICHTHOCTD, BHGKTpOOTpI/IHaTGHBHOCTB, CTCIICHb OKUCJIICHHUA, XUMHNUYCCKasl CBA3b,
MOJIb, MOJIIpHAsI Macca, MOJIIPHBIN 00beM, YIIIEpOAHBIA CKeleT, GyHKIIMOHATIbHAS TPYIINa,
panukai, CTpyKTypHbIE (OPMYIbI, H30MEpHUs, U30MEPHI, TOMOJIOIMUYECKHI psi, TOMOJIOTH,
OPTraHWYECKUE COCIUHEHHUS, MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, TEOPHH, 3aKOHHI,
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3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE TMOHMMAaHUsl MPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX pEaKIui, O B3aUMHOM
BJIMSTHUM aTOMOB U TPYIINI aTOMOB B MOJIeKyJsax; (haKTOJIOrMUecKUe CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJIYYCHUHU U 0€30MaCHOM HCIIONh30BAaHUH BAKHEUIIUX OPTaHUYECKUX BEIICCTB B
OBITY U IIPAKTHUECKOMN JEATEIbHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO
MPOU3BO/ICTBA,;

-c(hopMHPOBAHHOCTH YMEHMUIA: BBISBIISATH XapaKTepHbIe MPU3HAKHU MOHSATUH, YCTAHABIMBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE OHATHUS MIPU OMUCAHUU COCTAaBa, CTPOEHUS U
CBOWCTB OPraHMYECKUX COCTUHEHU;

-c(hopMHPOBAHHOCTh yYMEHHIA: HCIOJIB30BAaTh XUMHUYECKYI) CHMBOJHKY JUISI COCTABIICHUS
dbopMyJ1 OPraHUYECKUX BEILECTB; COCTABIATh YPAaBHEHHSI XUMHUUECKHUX PEaKIIUi U pacKpbIBATh
UX CYIIHOCTH. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHH, PEaKIIUii HOHHOTO OOMEHa;

- ¢(hOpMHUPOBAHHOCTh YMEHUI: YCTaHABINBATh MPUHAJICKHOCTh U3yYEHHBIX OPraHUYeCKUX
BEIIECTB MO0 MX COCTABY U CTPOEHUIO K OMpPEACTIEHHOMY KJIACCy COCIMHEHH, AaBaTh UM
HA3BaHUS MO CHUCTEMATHYECKONH HOMEHKIAType U NMPUBOAUTH TPUBUAIBHBIC HA3BAHUS IS
OT/ICNIbHBIX MPEJICTABUTENICH OPraHUuYECKUX BELIECTB,;

- cpOpMUPOBAHHOCTb YMEHHUS OIPEAETATh BHJ XHUMHUYECKOM CBSI3M B OpPraHMYECKHX
COCIMHEHUSIX,

- c¢(hOpMUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BerecTB A. M. bytnepoBa 1uist 00bsICHEHHSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT X COCTaBa U
CTpOCHHS,;

- cOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHHE, CBONCTBA THUIUYHBIX
MpEeJICTaBUTENIe KJIaCCOB OPraHMYECKHX BEILECTB; WIUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXJy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUUYECKHX PEAKUUU C HCIOIb30BAHUEM
CTPYKTYPHBIX (hopmyT;

- copMHpOBaHHOCT, YMEHHUS TMOATBEPXKAAaTh HA KOHKPETHBIX MPUMEpPAX XapakTep
3aBHCUMOCTH PEaKLIMOHHON CIIOCOOHOCTH OpPraHMYECKHX COEIUHEHHM OT KpaTHOCTHU W THIa
KOBAJICHTHOM CBSI3H, B3AMMHOTO BJIMSIHUSI AaTOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;

- cpOpMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTb HCTOYHUKU YTJIECBOJOPOIAHOIO ChIPbS,
CIIOCOOBI ero MepepadOTKU U MPAKTUYECKOE TPUMEHEHHE MTPOYKTOB MEePepadOTKH;

- chOpPMUPOBAHHOCTh BIAJCHUSI CUCTEMOM 3HAHUH O €CTECTBEHHO-HAyYHBIX METOAAX MU
YMEHHUsI IPUMEHSATh 3TH 3HaHUS; CPOPMUPOBAHHOCTH YMEHUS IPUMEHSTH OCHOBHBIE OTIEpAITUI
MBICTTUTENIHOMN EATEIbHOCTH JIJIsl U3yUEHUs! CBOMCTB BELIECTB M XUMUYECKUX PEaKIuii;

- ¢OpPMUPOBAHHOCTh YMEHUI: BBISBIISATh B3aUMOCBSI3b XUMHUECKUX 3HAHUHA C MOHSATUSMU U
MPEJICTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB sl 0ojiee OCO3HAHHOTO
MOHUMAaHUS CYIIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPA; UCIIOIb30BaTh CUCTEMHBIE 3HAHUS 1O
OpraHMYeCKONM XHUMUU i OOBSCHEHUS U TPOTHO3ZUPOBAHUSA SBICHUHM, MMEIOIIUX
€CTECTBEHHO-HAYUHYIO IPUPOY;

- c(OpMHUPOBAHHOCTb YMEHHUH: MPOBOAUTH pPACUETHl IO XUMHUYECKHUM (GopMylaM H
YpaBHEHUSM  XHMHYECKHX PEaKIUil ¢  HCIOJb30BaHWEM  (U3UYECKUX  BEJIHYMH,
XapaKTepU3YIONIMX BEIIECTBA C KOJMWYECTBEHHOW CTOPOHBI. pacd€Thl IO HAXOXKICHUIO
XUMHUYECKOH (POpMYIIBI BEIMIECTBA 110 U3BECTHBIM MACCOBBIM JIOJISIM XHMHYECKHUX JIEMEHTOB,
MPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEILIECTB,;

- cOpMUPOBAHHOCTh YMEHHIA: TPOTHO3HPOBATH, aHAIM3UPOBATh U OIEHUBATH C TO3UIIHEH
9KOJIOTMYECKON 0€30MacHOCTU MOCIEACTBUS ObITOBOM M NMPOM3BOACTBEHHOM NEATEIbHOCTH
YellIOBeKa, CBSI3aHHOW C mepepabOTKOW BEIIECTB; HCIOJIB30BAaTh MOMYyYEHHBbIC 3HAHUS IS
INPUHSITHS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYalIUAX, CBSI3aHHBIX C XUMUEH;

- c()OPMHUPOBAHHOCTh YMEHHI. CaMOCTOSTENbHO TIAHUPOBATH M MPOBOIUTH XUMHUYECKHIA
SKCTIIEPUMEHT C COONIOZCHUEM TIpaBuil O€30MacHOr0 OOpaimieHus ¢ BEIIeCTBAMH |
nabopatopHbIM 00OpymoOBaHUEM, (OPMYIUPOBATH IIENIb HCCICNOBAHUS, MPEICTABISTH B
paznu4HON  (opMe pe3ynbTaThl OSKCIEPUMEHTa, aHAIM3UPOBaTh M  OLEHUBATh HX
JIOCTOBEPHOCTD,
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- c(OpMHUPOBAHHOCThL YMEHHUU. COONIOZATh TMpaBWja JKOJOTHYECKH IeJIeCO00pa3HOTo
NOBEJCHUS B OBITY W TPYJIOBOH HEATENHHOCTH B LENSAX COXPAHEHHUS CBOETO 30POBbS,
OKpYKalollel MPUPOJHOM Cpelbl W JOCTHXKEHUA €€ yCTOMYMBOTO Pa3BUTHS; OCO3HABATH
OMACHOCTb TOKCUYHOTO JEMCTBHMS Ha >KMBBIE OpPraHU3Mbl ONPENCIEHHBIX OPraHMUUYECKUX
BEIIECTB, MOHUMas cMbIci nokasarens [1/1K; ananu3upoBaThs 11e1ecoo00pa3HOCTh TPUMEHEHUS
OpPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH 3pEHHsI COOTHOILECHUS PUCK-
10JIb32,;

- c(OpPMUPOBAHHOCTh YMEHHUI. OCYIIECTBISTH IICJICHANIPABICHHBIM TMOUCK XUMUYECKOU
uH(bOpMallMM B Pa3IWYHBIX HCTOYHMKAX, KPUTUYECKU aHAJIM3UPOBATh XUMHYECKYIO
uHopMaLuio, nepepadaThIBaTh €€ U UCTIOIH30BATH B COOTBETCTBHH C TIOCTaBIEHHON yueOHOM
3aJa4en.

Ilpeomemnvie  pesynomamuvl ocgoenuss Kypca «Obwas u HeoOpeaHUYECKas XUMU»
ompasicaiom:

- c(OPMHUPOBAHHOCTD NPEACTABICHUI: O MAaTEPHAIHLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
IIO3HABATEJIBHOCTHU SIBJICHUWA NMPUPOJBI; MECTE M 3HAYEHUH XMMHH B CUCTEME €CTECTBEHHBIX
HayK U e€ poJIi B 00ECIIEYeHUH YCTOMYMBOTO PA3BUTHSA, B PEIICHUH MTPOOIIEM 3KOIOTMYECKON
U THIIEBON 0€30MacHOCTH, B PAa3BUTHH MEIUIMHBI, CO3JAaHUM HOBBIX MaT€pUAJOB, HOBBIX
UCTOYHHKOB JHEPIrUH, B 00ECHEUEHUH pAIMOHAIBHOTO MPUPOJOINOIb30BaHUSA, B
(GbopMUPOBAaHUHM MHUPOBO33PEHUA U OOLIEH KyJIbTyphl YENIOBEKa, a TaKkKe HSKOJIOTHYECKU
000CHOBaHHOTO OTHOIIECHHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpene;

-c(hOPMHUPOBAHHOCTh BJAJCHHUSI CHUCTEMOM XHUMHUYECKMX 3HAHUI, KOTOpas BKIIIOYaeT:
OCHOBOIIOJIATAIOIINE MOHIATHS — XUMUYECKHUI 3JIEMEHT, aToM, SAPO, U30TOIBI, AIEKTPOHHAs
000s10uKa aroma, OpOHWTaIM, OCHOBHOE M BO30Y)KJICHHOE COCTOSIHHSI aToMa, THOPHAN3aIUs
aTOMHBIX OpOMTaJel, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIHHOCTh, CTEIEHb
OKHCJICHUs, XMMUYECKasl CBA3b, KPUCTAIUINYECKAS] PEHIETKA, XMMUYECKas peaklusi, pacTBOD,
AJIEKTPOJINTHI, HEIJIEKTPOIMUTHI, IEKTPOJIUTHYECKAsT AUCCOLMALMS, CTENEHb IUCCOLMAINS,
BOJIOPOJHBINA TOKa3aTellb, OKUCIUTEIh, BOCCTAHOBUTEINb, TEIJIOBONH 3(D(EKT XUMHUYECKOM
peakuuu, CKOpOCTh XMMUYECKOM DPEAaKIMM, XHUMHUYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B
OCHOBE IOHMMAaHHUS IMPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBJIIEHUH, COBPEMEHHBIE
NPEACTABIEHUS] O CTPOGHHWHM BEHIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM H
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHHW3MaxX XUMHUYECKHUX pEeaKIHii,
TEPMOJMHAMUYECKUX W KWHETHYECKHX 3aKOHOMEPHOCTSX HX MPOTEKaHUs, O XMUMHYECKOM
paBHOBECHH, paCTBOPAX M JUCHEPCHBIX CUCTEMaX; (PaKTOJIOTUYECKUE CBEICHUS O CBOICTBAX,
cocTaBe, MOJTy4YeHUH U 0€30MaCHOM MCTOIb30BaHUN BaKHEUIITUX HEOPraHUYECKUX BEUIECTB B
OBITY U TIPAKTHYECKOHN JEATEIHHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIMIIAX XUMUYECKOTO
IIPOU3BO/ICTBA,;

-c(hopMHPOBAaHHOCTH YMEHUA: BBISBIISATH XapaKTePHbIC IPU3HAKHU MOHATHH, YCTAHABIMBATH UX
B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOLIME MOHATHUS MPU ONMCAHUM HEOPTAHMYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

- chopMHpPOBAaHHOCTH YMEHHSI HCIOJIH30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS
dbopMyIT BEUIECTB U ypaBHEHUH XMMHUYECKUX PEAKIIHH; CHCTEMAaTUYECKYI0 HOMEHKIATYpy U
TPUBHAIIbHBIE HA3BAHUS OTJIEJIbHBIX BEILIECTB;

- c(OPMHUPOBAHHOCTb YMEHUS ONPEIENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XMMUYECKUX
3JIEMEHTOB B COEJUHEHHUAX; BUJ XHMHYECKOW CBSI3U; TUI KPUCTAUIMYECKOW PpEIIETKH
KOHKPETHOI'O BELIECTBA;

- chOpPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKOHN CBSI3U M TUIA KPUCTAILUTMUECKON PemIETKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIN
MeXaHHU3MBbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

- c(OPMHPOBAHHOCTh YMEHHI: KilacCU()UIIUPOBATh.: HEOPraHMUECKUE BEUIECTBA 110 COCTABY,
XUMHYECKHE PEaKUu MO pa3jINYHbIM MPU3HAKAM; CAMOCTOSATEIHHO BHIOMpPATh OCHOBAHUS U
KPUTEPUU I KIIaCCU(PUKAIMY U3Y9aeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHIA;
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- c(hOpMUPOBAHHOCTHh YMEHHUS PaCKPBIBaTh CMBICT Miepuoaudeckoro 3akona JI.11. Menneneena
U JEMOHCTPHPOBATh €r0 CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO M MPOTHOCTHYECKYIO
byHKINH;

- chopMHpPOBAaHHOCTh YMEHHIA: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB U HMOHOB
xumuuecknx snemeHToB |-IV  mepuomos Ilepuommueckoit cuctemsr JI.M. Menneneena;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHUX JIEMEHTOB M UX COCIUHEHUI
no mnepuojam u rpynmnam Ilepuommueckoit cucremsl J[.M. MeHaeneeBa, BajleHTHbBIC
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JI0UEK;

- c¢(hopMHpPOBAaHHOCTh YMEHHUI: XapaKTepU30BaTh OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB; TMOATBEPXKIAaTh CYIIECTBOBAHME TEHETHYECKOM CBSI3M  MEXIY
HEOPraHWYECKMMM BEUIECTBAMU C IOMOIIbI0 YPABHEHUN COOTBETCTBYIOLIUX XHMHYECKHUX
peaKuuii;

- cOpMHUPOBAHHOCTb YMEHUSI PACKPHIBATh CYIIHOCTH. OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii; peakiuii HOHHO-0 0OMEHa; peakuid THAPOIN3a;, Peakuii KOMIUIEKCOOOpa30BaHMS;
- cOPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX PEaKIIHiA
C y4€TOM UX DHEPreTUYECKUX XAPAKTEPUCTHUK, XaPAKTep U3MEHEHUs CKOPOCTH XUMHYECKOU
peakuMyd B 3aBUCHUMOCTH OT pa3iMyYHbIX (DaKTOPOB, XapaKTep CMELIEHUS XHUMHUYECKOTO
paBHOBECHSI IO/ BIUSHUEM BHEIIHUX BO3JCUCTBUN;

- cOpPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh XUMUYECKUE PEaKIUH, JIeKaIIHe B OCHOBE
MPOMBINIICHHOTO TOJTYYCHHs] CEPHOM KHCIOTHI, aMMHaka, OOIIue HaydHbIe MPUHIIUIIBI
XUMHUYECKHX IPOU3BOJICTB; IIEIE€CO00Pa3HOCTh MPUMEHEHHS] HEOPraHWYECKUX BEIIECTB B
MPOMBINIICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a,;

- c(hopMUPOBAaHHOCTH BIIAJICHHS CHCTEMOW 3HAHWUW O METOJaX HAYYHOTO TMO3HAHUs SBICHUN
MPUPOJIbI, UCMOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,; YMEHHS MPUMEHSTh 3TU 3HAHUS MpPU
9KCIIEPUMEHTAILHOM HCCIIEOBAHUN BEIIECTB U JJs1 OOBACHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B MPUPOJE, MPAKTHUYECKON NEATEIbHOCTH YE€lIOBEKa M B IMOBCEIHEBHOU
JKU3HH,

- chopMHPOBAHHOCTH YMEHUS BBISIBIATH B3aUMOCBSI3b XUMHYECKHX 3HAHUU C MOHITHSIMH U
MPEJICTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB sl 0ojiee OCO3HAHHOTO
MOHUMAaHHUS MAaTepPUAIBLHOTO €AMHCTBA MUPA,

- ¢(hOpMUPOBAHHOCTh YMEHUS IPOBOAUTH PACUYETHI: C UCIIOJIB30BAHUEM MOHITHI «MaccoBas
JIOJIsl BEIIIECTBA B PACTBOPE» M «MOJISIpHASI KOHIIEHTPALIHSI»; MACCHI BEIIECTBA UM 00beMa raza
[0 WM3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU OOBEMY OJHOIO M3 YYacTBYIOUIMX B
peakuuy BemeCTB; TemioBoi d(dexkT peakmuu; 3HAUYEHUS BOJAOPOJHOTO IOKA3aTels
pacTBOPOB KHCJIOT M INEJIOYCH C HM3BECTHOM CTEMEHBIO AMCCOIMAINM; Macchl (00bema,
KOJINYECTBA BEINECTBA) MPOAYKTA PEaKIMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHUJIC
pacTBopa ¢ onpeneEHHON MacCOBOM JTOJIEH pacTBOPEHHOTO BEIISCTBA MUIH JIAHO B M30BITKE
(umeeT mpuMecH); J0JIsI BBIXOJ1a TIPOIYKTa PEaKIMU: 00bEMHBIX OTHOIICHUH Ta30B,;

- c(OpPMHUPOBAHHOCTh YMEHHII: CaMOCTOSATENIbHO MJIAHUPOBATH M MPOBOIUTH XUMHYECKHIA
OKCIIEPUMEHT C COOJIIoJIeHHeM TpaBuil 0Oe30macHOro oOOpalieHus C BelecTBaMUu |
nabopaTopHbIM 00OpynOBaHUEM, (OPMYIHUPOBATh II€JIb HCCIENOBAaHUS, MPEICTaBIATh B
pasnu4HON QopMe pe3yNbTaThl OJKCIEPUMEHTa, aHAIM3UPOBAaTh M  OIEHUBATh HX
JIOCTOBEPHOCTS;

- c(OpMHUPOBAHHOCTh YMEHHM: COOMIOAATh MpaBHJIA MOJIb30BAHUS XMMUYECKOH MOCYH0i U
nabopaTopHbIM 000pyAOBaHKEM, OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU
M0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB; SKOJOTHYECKH I[EIeco00pa3HOro
MoBe/eHNs B OBITY W TPYIOBOW JAEATEIbHOCTH B LEISX COXPAaHEHHUS CBOEro 370pOBbs,
OKpYKarolle NPUPOJHOW Cpelbl U JOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS; OCO3HABATH
OMAacCHOCTh TOKCHYHOI'O JIEWCTBHS HA YKUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPIaHUYECKUX
BEISCTB, TOHMMAas cMBIC noka3arens I1JIK;

- c(hopMHUPOBAaHHOCTH YMEHHI. OCYIIECTBIATH IIEJCHANIPABICHHBIM IMOMCK XHWMHYECKOU
uH(GOpMAIlMM B PA3NWYHBIX HCTOYHUKAX, KPUTHYECKU AHAJIM3UPOBATH XUMHUYECKYIO
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nHpopmaruio, nepepadaThiBaTh €€ U UCIIOJIB30BaTh B COOTBETCTBHH C MIOCTABIICHHON YUEOHOM
3a7a4ei.

1.4.Koiu4yecTBO YacOB HA OCBOEHHE MPOrpaMMbl Y4eOHOT0 NpeaMeTa:
ydeOHasi Harpy3ka oOyugaromierocss 144/134qaca (2023/2024r.H.), B TOM

qucIe:
NJIs1 0YHOM (pOPMBbI O0yUECHUS:
aynuTopHas yueOHas Harpy3ka ooyuaromerocst 134/134ygaca;
CaMOCTOSITENIbHOM pa0b0oThl 00yUaroIerocs 6/- yacos.
KOHCYJIbTauu 4/-

2.CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEJIMETA
«XHUMMUS»

2.1 06beM yueOHOro npeaMera M BU/AbI y4eOHOI padoThI

JJIs1 04HOM (popMBbI 00yUEeHUS

Buj yueOHoi paGoThI Oovem uacoes
(2023/2024 2.1.)

Y4eOHast Harpy3ka (Bcero) 144/134
AyauTopHasi yueOHasi HAarpy3ka ody4aiomerocsi (Bcero) B 134/134
TOM YHCJIE!
TEOPETHYECKOE O0yUCHHE 90/90
MPAKTHYECKUE 3aHSITUSI 22/22
71a00paTOPHBIC 3aHITHS 22/22
KOHTPOJIbHBIE paOOTHI 4/4
npogeccHOHATbHO-OPUEHTHPOBAHHOE coJep:KaHue 8/8
(mMpuKIaTHONH MOTYJIB)
TEOPETUYECKOE 00yUeHHUE 6/6
NPAKTUYCCKHUE 3aHATHSI 2/2
CamocrosiTeIbHasi padora odyuaromerocs (Bcero) 6/-
B TOM YHCJIC:
WHIUBUIYATbHBIA TPOEKT 6/-
KoncyabTamus 4/-

IIpomexxyTounasi arrecraumsi B popme oughgepenyuposanno2o 3auema

Bcepoccuiickas mpoepouHast padota (Mpy HATMYKU 1O TaHHOMY Y4eOHOMY
npeaMeTy), OpraHuzyeMas B paMKaxX MEpONPUSATHA IO OICHKE KauecTBa
o0pa3oBaHusi, MPOBOAMUTCS 3a CYET 00BbEMA BPEMEHHU, OTBEACHHOTO Ha Y4YEOHBIN
IPEMET, COTJIACHO HOPMATUBHO-TIPABOBBIM aKTaM
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2.2 TemaTu4eckuii IJIaH U coJep:kaHue y4eOHOT0 mpeaMeTa «KXHuMMUs»

Coaepixkanue yueOHOro MaTepuaJa, JJabopaTopHble M NPAKTHYECKHE 3aHIATHS, O0bem
HanmenoBanue caMoCTosiTe/IbHAsE padoTa 00y4arIuXcs 4yacoB
Pa3iesI0B H TeM
1 2 3
1 cemecTp 34/12/10
Paznen 1 Teopemuueckue 0CHOBbL OP2AHUYECKOU XUMUU. 6/-/-
Conepxanue yueOHOro Marepuaja
Tema 1.1IIpeamer 1 | IIpenmer oprannueckoil xumuu. CTpoeHHE aToMma yriepoaa. XUMHUYECKUE CBSI3U B OPraHUUYECKUX
OPraHMYecKoi XMMHH. BellecTBax. Teopus xumuueckoro crpoenus A.M. byrneposa. M3omepust. BzanMHoe BiIMsiHUE aTOMOB, 2
Teopusi XuMH4eCKOro Ipynn aToMOB ApYT Ha Apyra.
CTPOCHUA 2 | Knaccudukanus opranmdeckux BemiecTB. [loHsTHe o ¢QyHKOMOHAIBHOW rpymme. ['oMonorus. 5
OpPraHM4YecKHX CucremaTnueckas HOMEHKIIATYpa OPraHUYECKHUX BELIECTB.
COCIUHEHHIA. 3 | OcobGeHHOCTH U KIaccupUKaAIUs OpraHU4YeCKUX peakuuil. OKUCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH 5
B OPraHUYECKOU XUMHUH.
Paznen 2 Vene6o0opoowi. 20/8/2
Conep:xxanue y4e0HOro MmaTepuaJja
Tema 2.1Mpenensunie | 1 | AnkaHsl. 2
YIJIEBOAOPOABI — 2 | lluxnoankaHsl. 2
AJIKaHBblI, IIpakTHyeckne 3aHATHS
IHMKJIOATKAHBI. [Ipaktuueckas padora Ne 1. Onpenenenne MoseKyIIpHON (GOPMYITBI OPraHMUECKOTO BEIECTBA 10 MACCOBBIM 5
JIOJISIM DJIEMEHTOB, BXOJAIIUX B €M0 COCTAB.
Conep:xxanue y4e0OHOro MmaTepuaJja
Tema 2.2 1 | AnxeHsl 2
Henpenenbnbie JlabopaTopHble 3aHATHS
YIJI€BOAOPOIBI: JlaGoparopHas padota Ne 1. [lonyuenue sTuieHa U U3yYEHHE €T0 CBOMCTB. 2
aJIKeHbl, ajikaauenbl, | Conep:kanue yueOHOro MaTepuajia
AJIKHHBIL. 2 | AIkagueHsl. 2

3 | AJKUHEL
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IIpakTnyeckue 3aHATHS

[Ipaktrueckas padora Ne 2. HaxoxaeHue MOJIEKYISIPHOW (HOPMYIIBI OPTaHUYECKOTO COSAMHEHUS TI0 Macce

) 2
(00BEMY) TPOIYKTOB CrOpaHHMS.
Conepxanue y4eOHOro Marepuaja
Tema 2.3. 1 | ApoMaTHYEeCKUE YTIIEBOJOPOIBI. 2
ApomMaTuueckue IpakTHyeckue 3aHATHS
YIJI€BOOPO/BI. [Tpaktuueckas padora Ne 3. PacueTsl Mo ypaBHEHHIO XUMHYECKOW PEAKIIMH TIO0 TeMe «YTIIEBOJIOPOIBI». 2
['eHeTnyeckas cBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.
IpodeccHoHANBLHO-OPHMEHTHPOBAHHOE coiep:kaHue (MPUKIATHON MOTYJIb) 8
Conepxanue y4eOHOro Marepuaja
1 | IIpuponnsrii ra3. [lonyrHbie HedTsHBIE ra3bl. KaMeHHBIH yroib. 2
Tema 2.4.Ilpupoannbie v v
2 | Hedtb. CiocoOs! iepepadboTku HePTH. DU3NKO-XMMUIECKHNE CBOMCTBA CHIPhS M TOTOBOM MPOAYKITUU 2
HCTOYHUKH U =
3 | MeTonpl u3MepeHuid, KOHTPOJIS KauecTBa HEPTH M HEPTEITPOTYKTOB. 2
nepepadorka
IIpakTHYecKkne 3aHATHA
yIJ1€BOOPOAOB. — — —
[Mpaktuueckast pabora Ne 4. Onpeznencaue MaccoBoil (00bEMHOI) 101U KOMITOHEHTOB ((ppakiiuii) B CMECH. 5
Omnpenenenue kayectBa HePTU U HEYTETPOTYKTOB.
Tema 2.5. Conep:xxaHue y4eOHOIro MaTepuaja
I'anorennpousBoanbie | 1 | ['ajoreHNpon3BOHBIE YTIIEBOIOPOIOB. 5
yIJ1€BOAOPOAOB.
Pa3nen 3. Kucnopoocooeporcawue opeanuueckue coeourenus. 14/4/8
Conepxanue y4eOHOro Marepuaja
1 | OnHOoaTOMHBIE U MHOTOATOMHBIE CIIUPTHI. 2
2 | Ilpocteie 3¢gpupsl. DeHo. 2
JlaGopaTopHble 3aHATHSA
Tema 3.1CnupTrhl. —
o JlaGopaTtopHnas padota Ne 2. UccnenoBanue GU3MIECKUX M XUMHUECKUX CBOWCTB CIIUPTOB, (heHOA. 2
€HO.I.
JlaGopatopHas padota Ne 3. Penienne sKCiepuMEeHTAIBHBIX 337134 110 TeMe «CIUpPTHI U (EHONIBI». 2
IIpakTHYecKkHne 3aHATHA
[MpakTrueckas padota Ne 5. Beruucnenus maccol (00beMa, KOJHUYSCTBA BEIISCTBA) MPOIYKTA PEAKIHH, SCITH 5

OJIHO U3 BEIIECTB JAHO B U30LITKE.
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Conep:xxanue y4e0OHOro MmaTepuaja

1 | KapOoHunpHBIC COCTUHEHUS . alTbICTHIBI U KETOHBI. 2
2 | OnTHOOCHOBHBIE MpeIeTbHBIC KAPOOHOBBIE KUCIIOTHI. 2
JlabopaTopHble 3aHATHS
Tema 3.2 JlaGopartopHas pabota Ne 4. VccrnenoBanue CBOWCTB KapOOHMIIBHBIX COSIMHEHUH, IPEAETbHBIX KapOOHOBBIX 5
AlILeruabl. KHCIIOT.
KapOonoBbie kuc/10Thl. | [IpakTuyeckue 3aHATUS
Ci10:xHbBIE 3(PUPBHI. [IpakTuueckas padora Ne 6. Pemmenne pacu€THBIX 3a7a4 Ha OMpPEACIICHUE JOJIU BBIXO/a MPOIYKTA PEAKITUN
Kupbl. OT TEOPETUYECKU BO3MOXKHOTO M ONPE/IeIICHUsI MacChl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIHH, 2
€CJIM OJIHO U3 BEIIECTB UMEET PUMECH.
JlabopaTopHble 3aHATHS
JlaGopaTopnass pab6ora Ne 5. Pemenue skcrnepuMeHTANBbHBIX 3amad 1o Teme «CrupThl. KapOoHMIBHBIC 5
coenuHeHusi. KapOOHOBBIE KUCIOTBI».
2 cemecTp 56/10/12
Conepxanue y4eOHOro Marepuaja
3 [TonsiTHEe O TPOM3BOAHBIX KapOOHOBHIX KHCIOT. HempenenbHble M apoMaTHYecKHe KapOOHOBBIC 5
KUCTOTHI. CIIOXKHBIE YPUPHI, KUPHI.
Conep:xxanue y4e0OHOro MmaTepuaJja
Tema 3.3 ¥Yr/1eBobI. 1 | Monocaxapuzsl. Jlucaxapumsl. 2
2 | Ilomucaxapuibl. 2
Paznen 4. Azomcoodeporcawue opeanuyeckue coeOUHeHUs.. 4/2/2/-
Conepxanue yueOHOro Marepuaja
1 | AMUHBI —OpraHn4yeckue Npon3BOAHbIE aMMHaKa. AHUIIUH — IPECTaBUTENIb apOMaTHYECKUX aMUHOB. 2
Tema 4. 1. AMUHBI. 2 | AMuHokucaotel. benku. 2
AMUHOKHCJIOTBI. JlaGopaTopHble 3aHATHSA
beaku. JlaGopatopHast pabora Ne 6. MccnenoBanue CBOMCTB a30TCOAEpKALIMX OPraHUYECKHX BeIIecTB. PemieHue 2

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Pacno3HaBaHue OpTraHUYCCKUX COCHHHGHHﬁ)).

IIpakTnyeckue 3aHATHS
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[IpakTuueckas pabora Ne 7. I'eHeTnueckas CBsI3b MEXIY KJacCaMH OPTraHUYECKOW XMMHH. Y CTAHOBJICHUE

(bopMyJIIbl OPraHMYECKOro BEIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, a TakXKe 0 2
YPAaBHEHUSAM XUMUYECKUX PEAKLINMU.

Paznen 5. Buvicokomonexynapmnvie coedunenus. 4/-1-1
Conepxanue y4eOHOro Marepuaja

Tema 5.1 1 BpICOKOMONIEKYISIpHBIE OPraHUYECKUE COEAWHEHMS. MeToapl cuHTe3a MNnoauMepoB. [lommumepHsbie 5

BricokomoieKkyJIsIpHbIE MaTepHabl.
COeIMHEHUS. KonTpoabHbie padoThI

KonTtponbnas pabora Ne 1. Opranudeckas XuMus. 2

Pa3nea. 6. Teopemuueckue 0CHO8bL XUMUU.

Tema 6.1Ctpoenne | Conep:kaHue y4eGHOT0 MaTepHuasa 18/4/4/-
aroma. llepuoguyecknii | 1 | Atom. Xumuueckuii snemeHT. M3otonel. CTpoeHne atroma. DJIEKTPOHHBIC KOH(GUTYpAIlUd aTOMOB U 2
3akoH U Ilepnoanueckasn MOHOB.

cuctema 1. U. 2 | Ilepuognyeckuii 3akoH u [lepuonnueckas cucrema xumuaeckux snemeHToB Jl. 1. Menneneesa. CBsizb 2
MenaeneeBa. MEepUOINYECKOT0 3aKoHa U [leproanueckoi CUCTEMOM C COBPEMEHHOM TEOPUEH CTPOCHUSI aTOMOB.
IIpakTHYecKkHne 3aHATHA
[IpakTuueckast padota Ne 8. CocTaBieHue 3JIEKTPOHHBIX KOH(PUTYpaIHii aTOMOB U HOHOB. XapaKTepUCTHKA 2
3JIEMEHTa Mo noJioxkeHuto B [leproanueckoi cucreme xumuueckux anemeHToB /.M. Mennaeneesa.
Conep:xxanue y4e0OHOro MmaTepuaJja
1 | Xumuueckas cBsi3b. Buabl XUMUYECKHX CBsi3ed. BaleHTHOCTh U BaJeHTHBIE BO3MOKHOCTH aTOMOB. 5
CBs13b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM.
T 6.2C 2 | [IpencraBneHuss O KOMIUJIEKCHBIX COCAMHEHHSX. BelecTBa MOJIEKYISPHOTO M HEMOJICKYISIPHOTO 5
eMa .2 TpoeHue ctpoenus. Kpucramnuyeckue pemerku. [loHsTHE 0 qUCIEPCHBIX CUCTEMAX.
MBemecﬁT pa. 3 | Uctunnbie pactBopbl. CiocoObl BBIpaKEHUS KOHLIEHTPALMKU pacTBOPOB. PacTBOPUMOCTh, HACHIIIICHHbBIE
HOroohpasne U HEHachllleHHbIe pacTBOpbl. Kpuctamnoruapatel. Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX 2
BEILEeCTB. —
IIpakTnyeckue 3aHATHS
[Ipaktuueckass pabora Ne O. BrruncieHusi ¢ MCHOIb30BAaHUEM TMOHSATHHA «MaccoBas J0JsI pacTBOPEHHOTO 2

BEILECTBA», MOJISIpHAsE KOHIICHTPALMS», <PacTBOPUMOCThH». Bbrumcienus maccel (00beMa, KOJIMYECTBA
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BEIIIECTBA) MPOAYKTa PEaKIMH, €CIU OJHO W3 BEIIECTB JaHO B BHJE PAcTBOpPA C ONMPEACIEHHON MacCOBOM
JIOJICH pacTBOPEHHOTO BEIECTBA.

Conep:xxanue y4eOHOro MmaTepuaJja

1 | Knaccuduxamust XMMHYECKUX PeakUid. 3aKOH COXPAHEHUSI MacChl, 3aKOH COXPaHEHHsI U MTPEeBpaICHUS 5
sHepruu. TernoBsie 3P PexTs! peakiuii. TepMoXUMHUYECKHE YPAaBHEHHUS.

2 | Ckopocth xumHueckoi peakuuu. Kartanmms W Karanums3atopel. XUMHUECKOe paBHOBecue. DakTophl, 5
BJIMSIIOIME HA CMELEHHE XUMUYecKoro paBHosecus. [Ipunnun Jle [larense.

JlaGopaTopHble 3aHATHSA

Tema 6.3 Xumunueckue | JlabopatopHas padora Ne 7. BnusiHue pa3nuyHbix (pakTOpoOB Ha CKOPOCTh XMMHUYECKOM peakinu. 2
peakuuu. Coaep:xkanue yueOHOro MaTepuajia

3 | DnexTponuTtnueckas auccounanys. CHIbHbIe U ci1a0ble MEKTPOIUTHl. MIOHHOE pOn3BeACHNE BOJIBI. 5
Bonopoanslii nmokasarens. ['uaponus conei.

4 | Peakiuu noHHOro oO6meHa. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEaKLUU. DJIEKTPOJIU3 PAacCTBOPOB U 5
pacriaBoB BEIIECTB.

JlaGopaTopHble 3aHATHSA

JlaGopatopHas padota Ne 8. XuMuueckue peakliuu B pacTBOPax 3JIEKTPOIUTOB. 2

Paznmen 7 Heopeanuueckas xumusi. 12/4/6/

Conep:xxanue y4eOHOro MmaTepuaJja

1 | OOmas xapakTepuCTHKa HEMETaUIOB. AJUTOTponHs HeMeTauioB. Bogopoa. ["anorens. 2

2 | Kucnopon u 030H. Okcunsl 1 iepokcusl. Cepa u e€ coeuHeHMS. 2

3 | Hemeramnst IV, V rpynn I[lepuonnyeckoit cucremsr [[. 1. MenneneeBa. Haxoxnenue B mpupoze,

Tema 7.1 Hemerajibl. CBOICTBa, nojyueHue, npumenenue. Coequnenus HemetawioB |1V, V rpynn Ileproauyeckoit cuctemsl 2

. 1. Menneneena.

JlaGopaTopHble 3aHATHSA

JlabGopaTtopnas pabota Ne 9. IlomyueHue u uccienoBaHNe XUMUUECKUX CBOWCTB COSAMHEHN HEMETAJIOB. 2

JlaGoparopHas padorta Ne 10.Pemenue skcriepuMeHTaIbHBIX 3a/1a4 10 Teme «HemeTamib». 2

Tema 7.2.MeTajLiIbl.

Conepxanue y4eOHOro Marepuaja
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1 | OOmas xapakTtepucTuka MeTayioB. OOmme (U3NIECKHEe W XHWMHUYECKHE CBOMCTBA METAJJIOB.

DNEeKTPOXUMHUYECCKUN psll HanpsDKeHU MeTaiioB. [Ipumenenne metamioB. CriaBbel. OO0IHe crmocoosb! 2
oty4eHus: MeTauioB. [loHATHE 0 KOPPO3UH METAIIIOB.
2 | Metamnel rnaBHbIX noarpynn Ilepuonnueckoil cuctemsl xuMudeckux dnemeHToB J[. Y. Menneneena. 5
JKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHCHHUS.
3 | Meramnsl mobounbIX moArpyti [lepuoamueckoit cucteMbl xuMudeckux dnemenToB /. 1. Meneneesa. 2
JlabopaTopHble 3aHATHS
JlaGopaTtopnast pabora Ne 11. [TonyueHue u uccieoBaHUE XUMHUUYECKUX CBOMCTB COCIWHEHUM METAJUIOB. 5
Pemienne skcnepuMeHTaIbHBIX 337a4 110 TeMe «MeTabl».
IIpakTHYecKkHne 3aHATHA
[IpakTuueckas padora Ne 10.['eneTuueckas CBsI3b MEXKIY KilaccaMl HEOPraHUYECKOH XUMUH. 2
IIpakTHYecKkHne 3aHATHA
[TpakTtnueckass padora Ne 11. YcranoBnenue ¢(HopMysiabl HEOPTaHWUUYECKOTO BEIIECTBA IO XUMHYECKUM 5
YpaBHEHUSM Ha OCHOBE €r0 XUMUYECKUX CBOMCTB WJIM CIIOCOOOB MOTY4EHHUS.
KonTpoabHbie padoThI
KonTponpHas padora Ne 2. O0mias 1 HEOPraHUYECKask XHMHUS. 2
Paznen 8. Xumus u ocusto. 8/-/-1-
Conep:xxanue y4e0OHOro MmaTepuaJja
1 | [TonsTre 0 HAyYHBIX METO/IaX MO3HAHUS U METOO0JIOTHU HAyYHOT0 UccienoBaHus. HayuHble MpuHLIUIIBL 5
OpraHu3aliy Mpou3BocTBa. [[poMbIlIuIeHHbIE CITOCOOBI MOTYYEHHSI BaKHEHIIINX BEIIECTB.
2 | XuMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIEH CPe/Ibl M €ro MOCIeICTBUSA. XUMHUS U 3I0pOBbe uenoBeka. Poib
Tema 8.1.MeToanl 2
XUMUU B PA3BUTUU MEAUIUHBI.
NMO3HAHMSA B XMMUH. -
TT—— 3 | Xumust nunm. Ponb xumun B o0ecniedeHny nuieBoit 6ezonacHoctu. KocmeTrnueckue u napgproMepHbie 5
cpenctBa. beiroBas xumus. [IpaBuia 6€30macHOro UCIOIB30BAHUS CPEACTB OBITOBOM XUMUH.
4 | XuMusi B CTPOUTENCTBE. BakHeWIne CTpOUTETbHBIE MaTepuaibl. XUMHUS B CEILCKOM XO3SHCTBE.
Opranuueckre U MHHepanbHble ynoOpeHus. CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, 2

CTCKJIO, KECpaMHKa.
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NunuBuyanbHbIN
poekT (IpeaMeToM He
SIBJISICTCS)

TemaTudeckuil TUIaH BBIMOJHECHUS WHIUBUAYAJIBLHOTO MpoekTa (MPpH HAJHMYUU 00YYarOIIUXCs, BHIOPABIIMX
TEeMY WHIUBUAYaTbHOTO MIPOCKTA 0 YUCOHOMY MPEAMETY «XHUMHUS»):

- BEIOOp TEMBI ITPOEKTA,

- (hopmynupoBaHUe TEMBI POEKTa U 0OOCHOBaHHE €€ aKTyallbHOCTH;

- oTIpeieNieHue e padboTsl, GopMyTupoBaHUe 3ajay,

- BBIJICJICHUE O0BEKTA U MPeMETa TPOSKTHON paboTHI,

- COCTaBIICHUE TJIaHA UCCIICOBAHNUS;

- IOMCK UCTOYHHUKOB TI0 TEME UCCIICIOBaHUS;

- paboTa ¢ pa3IMYHBIMU MUCTOYHUKAMH, IIUTHPOBaHUE, odopmiieHre Oubamorpaduueckoro Cucka, 003op
(axTHUecKoro MaTepuara,

- BBIOOp M NIPUMEHEHHE Ha NPAKTHUKE METOJOB HCCIEAOBATEIbCKON AESITeTbHOCTH, COOTBETCTBYIOIINUX
3a/1a4aM UCCIeI0OBaHUS,

- cOOp U cucTeMaTH3alus JaHHbIX;

- IPOBEJICHUE OIBITOB, U3MEPECHHUI, OMIICAHNUE PE3YIHTATOB HAOIIOICHUN U UX O0BSICHEHHE;

- 00paboTKa, CTPYKTYpUPOBAHUE U aHAJIU3 MOJIyYEHHBIX PE3yIbTaTOB;

- 0OpMIICHHE TEOPETUIECKIX U IKCIIEPUMEHTATBHBIX PE3YIbTATOB MPOCKTHOU JESATEILHOCTH;

- ohopmIIeHHE POEKTHON PabOTHI,

- MOATOTOBKA K 3aIUTE MIPOEKTA,

- 3aIMTa MPOEKTA.

Tembl uHOUBUIYATLHBIX NPOEKMOB NO Y4eOHOMY npeomenty <Xumus»:

1) AncopOiuoHHAs OYMCTKA CTOYHBIX BO/I.

2) AmnHanu3 KauecTBa HEKOTOPBIX MPOJAYKTAX.

3) AHanu3 MUIIEBHIX 100aBOK B MPOAYKTAX MUTAHUS, UX BIMSHHE HA 30POBbE YETIOBEKA
4) AHaau3 YUICOB.

5) AHTHOMOTHKH — MOIIIHOE OPYIKHE.

6) AHTPONOreHHBIC HCTOYHUKH 3arPS3HEHUS BO3/lyXa Ha TEPPUTOPUH YUCOHOTO 3aBEICHUS.
7) bBesomacHOCTh A3(UPHBIX MaCEI.

8) benku —ocHoBa xu3HU. M3ydeHue OenmkoB, (PEpMEHTOB: B3I XMMHUKA, OHoIora, (hU3MKa.
9) buoreHHbIe 3JIEMEHTHI.

10) Buosoruyeckas ¥ MEIUIIMHCKAS POJIb XUMHUECKHUX 3JIEMEHTOB.

11) Buonornyeckue acreKThl XUMHH JIEMEHTOB.

12) Buonornyeckuie u MUIICBBIC TOOABKH.
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13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)

buopaznaraemsle mosmMepsl - ynakoBKka Oy1yIero.

ButaMuHBI 1 BX POJIb B KU3HEACATEIBHOCTH YEIIOBEKA.

Bnusinue ObITOBOM XMMHHU HA HKOJIOTHIO M 3/I0pPOBbE YETIOBEKA.

BnusiHue TsDKENbIX METaJUIOB Ha aKTUBHOCTh (JEpMEHTA KaTallasbl.

Bnustaue ¢propun-moHa Ha 3Maib 3y00B.

Brnusinue sHEpreTHUecKuX HAMTKOB Ha JeicTBHE ()epMEHTOB.

Bopna, koTopyro Mbl ibeM.

Bpennoe Bo3zaelicTBUe TaOauHON MPOAYKIIMH HA KUBBIE OPTaHU3MBI.

Bce o numie ¢ TOYkH 3peHust XUMUKa

I'uruennyeckne 1 KOCMETHYECKHUE CPELICTBA.

['uruennueckre cBOMCTBA HEKOTOPHIX MOIOIIMX CPEJICTB.

JlneTndeckuii 3aMEHUTENb caxapa acrapTaM — TOKCUYHOE BELIECTBO.

JlicriepcHbIe CUCTEMBI U PACTBOPHI.

JlomamHss anrevka.

Ena Ha none3y u Bo Bpen.

3anaxu, KOTophbIe JiedaT (puroTeparnusi).

W3y4yeHne Bo3AeHCTBHS KUCIOTHBIX AOXKICH Ha OKPYXAIOLIYIO cpeny (pacTeHwsl, TaMSTHUKN).
N3ydeHnne cocTaBa ¥ CBOMCTB IPOTUBOTOJIOJIENHBIX PEArCHTOB, HCIIOIb3YyEMBIX Ha OpPOrax ropoja.
N3yuenne XuMHUYIECKON OCHOBBI TTUIIEBBIX T0OABOK.

HccnenoBanue BIMSHUS OCH3MHOBBIX, JU3EJIbHBIX, TA30BbIX aBTOMOOWIIEH HAa OKPYKAIOIIYIO Cpeay.
HccnenoBanue Gpru3nUecKuX ClOCOOOB OUMCTKHU BOABI B TOMAIIHUX YCIOBHSIX.

HccnenoBanne XUMUYECKUX CBOMCTB acMpUHA U U3YYEHHE €r0 BIUSHUSA HAa OPraHU3M YEJIOBEKA.
HccnenoBanne XUMHUYECKOTO COCTaBa MapMeENaa.

HccnenoBanne XMMHUYECKOTO COCTaBa Yasl.

KauecTBeHHOE onpezeieHne BEIECTB B COCTABE Pa3HbIX BUJOB MOPOKEHHOTO.

KucnotHsle ocaaku: UX IPUPOAA U IOCIECACTBHSA.

KoMIIekcHbIE COEIMHEHNS U UX POJIb B MEIULIHE

Kopposnus xenesa B pa3iauuHbIX Cpelax.

Kpacurenu - HaTypanbHble WM UCKYCCTBEHHBIE?
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42) JlunoBblit 11 Me?

43) Munznapas npeaynpexaaet: «KypeHue onacHo Uis Baliero 370POBbs» .
44) MopoKeHOe: eCTh UK HE €CTh?

45) MoroIre U YUCTSIIIE CPEICTBA.

46) O, mokonaa! [TonesHoe WK BpeIHOE JTaKOMCTBO?

47) OmnpenescHUEe KaueCTBa BOJBI B T YXTE.

48) OuuCTKa ¥ KCIIOJIH30BAHKE CTOYHBIX BOJI

49) IlnacTUKOBBIC OKHO. 32 M IPOTHUB.

50) IIpaBaa u 10b O BOIOIIPOBOIHOI BOJIE.

51) IlpupoaHbie HCTOYHHUKH YIJCBOAOPOIAOB M IEPCIEKTHUBBI pa3BUTHs HedTenepepabaThiBaroIei
MPOMBIIIIIEHHOCTH.

52) PanmonanbHOE MUTAHUE (BUTAMUHBI 1 MHKPOAJICMEHTHI).

53) Poiap moaMMEpPOB B COBPEMEHHOM CaMOJICTOCTPOCHHH (aBTOMOOMIIECTPOCHHUH, CTPOMTEIBHOMN
UHIYCTpHH, HETE- U ra30100b14e).

54) Poyib XUMHH B JICUCHHH OHKOJIOTHYCCKUX 3a00JI€BaHHH.

55) CrenobHoe U3 HeCheTOOHOr0 (0 CHHTECTHYECKOM IHIIE).

56) Xumwus BOKpYT Hac.

57) Xumus u numia

58) Dxomoruueckue mpobiaeMsl I. YXThl Pectiyonuku Komu.

59) DieKTPOHHBIM CHrapeTaM-HeT.

60)  DueprocOeperaroriye JaMITbl U 3KOJOTHYCCKHI KPU3HC.

HnousuoyanvHwlli npoexm 6/-
Koncynomayus 4/-
[Mpomexxyrounas arrecranus (2023/2024.1.) B bopme Jughgpepenyuposannozo 3auema 2
Bceero (2023/2024r.1.) 144/134

OcBoeHue y4eOHOrO MpeAMeTa MOXKET OBITh PEaM30BaHO C MPUMEHEHHEM 3JIEKTPOHHOTO OOy4YeHUs, AMCTAHIUMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHIl B cOOTBeTCTBUM C [lonoxeHreM O NMPUMEHEHUHU 3JEKTPOHHOro OOydeHHs, NUCTAHIIMOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHH HpH
peanm3anuy 00pa30BaTENbHBIX MPOrpaMMaM CPEIHEro MPOGECCHOHATBLHOTO O00pa30BaHMS, YTBEPKICHHOTO IMpEACeNaTeieM YYEHOTO COBETa

OI'BOY BO «YI'TY»
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3. YCJIOBUSA PEAJIN3ALIUU PABOYEN ITPOT'PAMMBI YYEBHOI'O
MHNPEJIMETA «XUMUSA»

3.1. Tpe6oBaHuss K MHUHHUMAJLHOMY MATEPUAIbLHO-TEXHUYECKOMY
o0ecrne4eHnIo

Peanuzanus pabodeil mporpamMmbl y4eOHOTO THpeaMeTra TpeOyeT Haludus
y4eOHOTo KabuHeTa XMMUYECKUX AUCHUIUIMH U J1a00paTOpHU XUMUH.

O6opynoBanne ydeOHOrOo KabmHeTa. [locamounpie MecTa MO KOJUYECTBY
oOyuaromuxcsi, pabodee MECTO MPEnoaaBaTes, MPOEKTOp, MHTEPAKTUBHAS JIOCKa,
HOYTOYKH — S1IT., 71a00paTOpHBbIE CTEHBI IS MPAKTUIECKUX PabOT, CIIPaBOYHBIC
CTEeHJIbI, y4€OHO - METOYECKas TOKyMEHTaLUs

JlaGopatopus xumuu: Ilocamounbie Mecta st OOY4YaIOUIMXCS, BBITSDKHBIC
mKagbl, MKa(bl U1 peareHTOB € BBITSKKOM, MIKa() CTEKISIHHBIN 111 XUMUYECKON
oCylbl ¥ JOKYMEHTOB, CTOJIBI OCTPOBHBIC, CTOJII MPUCTEHHBIE, CTOJ
npenoAaBaTesis, anmapaTr A PEeKTH(PHUKAIUMU, CTOJbl THUTPOBAJIBHBIC, CTOJ IJIs
BECOB, MOWKH, HOYTOyK — 2 mT. JabopaTtopHas mocyaa, NpoOUpKH, TIIAHILIETH,
Oymara mHIUKaTopHast, Oymara ¢uiabTpoBaibHasi, CIUYKH, Tabiaua MeHnaesneesa,
TabJIMIa PACTBOPUMOCTH, IITATUB AJIsI MPOOUPOK, KOJUIEKIINS BOJIOKOH, KOJJICKIIUS
IlacTMace, IUIMTKa 3JekTpudeckas, PH-meTp, npubop ans m3ydeHuss CKOpocTu
peakiuu, BojsHAs OaHs, wUNIbl, He(PTh cbIpas, KoJuleKuus «lIpoayKThI
HepTenepepabOTKM», KoJulekius <«KaMeHHbIN Yrojp», CTEKISHHBIC MaJOYKH,
ra3ooTBOIHas TpyOKa CO CTEKJISHHBIM HAaKOHEYHHUKOM, Koyba Bropra, KomnObl
KOHMYECKHE, IITaTUB JIa0OpaTOpHBIA, PEAaKTUBBI: CIUPT OSTUJIOBBIM, cepa
3JIEMEHTapHas, HaTpus CynbQua, HaTpus Cyab(QUT, pacTBOp Hoda, MEpeKHch
BOJIOPOJIa, KHCIIOTA a30THAs, KUCIOTa CEpHas, POJOHMUT KalWs, MarHUH, IMHK,
&Kee30, y4eOHO — MeToIn4ecKasi JOKyMEeHTaluu

3.2.Uudopmannonnoe odecneyeHue 00yueHust

Jisg peanu3anuyd TporpaMMbl  OMOmMOTeuHbI (QoHI 00pa3oBaTeIbHOU
OpraHu3aliil MMeeT Ie4YaTHble W/ WM DJIEKTPOHHBIE O00pa30BaTENbHBIC W
UH(POPMAaLIMOHHbIE PECYPCHI:

. boromoinosa, . B. Heoprannueckas xumus . ydeOHOoe mocobue / M. B.
BboromoioBa. - Mocksa : MTHOPA-M, 2021. - 33&. : wi. - ([IPODUs). - ISBN
978-5-98281-187-5. - Tekcr : AJIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1362442

. [Tenuna, B. U. Opranundeckas xumus . yaeoHoe mocooue mis CI1O / B. N.
[Tenuna, O. FO. AdanacweBa, O. B. JIaBpentbeBa. — Capatos : [IpodobdpazoBanue,
2021. — 136 c. — ISBN 978-5-4488-1241-5. Fekcr : snekTpoHHbId //

DJIEKTPOHHBIA  pecypc udpoBoi o0OpazoBaTeIbHON cpenbl CIIO
PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/106839
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. BbpeitkoBa, A. JI. O0mas u Heopranudeckas Xumus . npaktukym s CITO /
A. JI. bpeitkoBa. — Capatos : [Ipodo6pazoBanue, 2020. — 124 c. — ISBN 978-5-
4488-0687-2. —Tekcr : 21meKTpoHHBIN [/ DneKTpoHHBIA pecypc mudpoBoi
obpazoBatenbHoii  cpenpl  CIIO  PROFoGpazoBanme : [caiit]. — URL:
https://profspo.ru/books/92126

J Bonneipesa, O. M. Xumus : 3amaunuk s CI1O / O. U. bonmeipesa, O. I1.
Kymnapesa, I1. A. [TonomapeBa. — Capatog : [Ipodo6pazoBanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. —FekcT : 31eKTpoHHBIN // DIEeKTPOHHBIN pecypc
udpoBoi oopaszoBarenbHOi cpeapl CIIO PROFoOpasoBanue : [caiit]. — URL:
https://profspo.ru/books/92199

. Jynetiko, T. I'. Xumus : yaeonuk qis CI1O / T. I'. Jlyneiiko, O. B. JIs10610, E.
A. PemernukoBa. — CaparoB, Mocksa : [IpodobpaszoBanue, Aii ITu Ap Menua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-48995-8. — Tekcr
AJIEKTPOHHBIN // DIeKTpOoHHBIN pecype mudpoBoii oopazoBarenbHOl cpenbl CITO
PROFoopazosanue : [caiit]. — URL: https://profspo.ru/books/94217

. CrenanoBa, A. K. Xumus. O6miast u Heopranudeckast xumus. Opranndeckas
XUMUS 1JIs CHIEHUATbHOCTEN TEXHUYECKOTO MpOodUiIs | METOIMYECKUE YKa3aHUs K

nabopatopubiM paboram / A. K. CremanoBa ; YXTHHCKHI TOCYIapCTBCHHBIH

TEXHUYECKHH  YHHBEpPCHTET,  VHAYCTpHANbHBIH  HMHCTHTYT  (CpemHero
npodeccuoHampHOrO  oOpasoBanusi). — Yxta | M3g-Bo  YXTHHCKOTO
rocyapcTBeHHOro TexHudyeckoro ynusepcuteta, 2021. — 40c. — Tekcr

(Bu3yaubhbrif). Teker : HenmocpencTBenHsie. http:/lib.ugtu.net/book/41729/

CoBpeMeHHbIE TIpoecCHOHANIbHBIE 0a3bl JaHHBIX W HWH(POPMAIMOHHBIC
CIIPaBOYHBIE CUCTEMBI:

- CIIC KoucynbrantlLntoc;

- ObC ZNANIUM.COM;

- CereBas anekTpoHHas 6ubamoreka «I9bC «JlaHp»;

- DBC IOPAIT;

- OP HOC «PROFo6pazoBanue
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4 KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IPEJIAMETA «®U3UKA»

KoHTposib 1 OlleHKa pe3yabTaTOB OCBOEHUS yU€OHOTO IPEMETa OCYIIECTBIISIETCS MIPENOAaBaTeIeM B MIPOLIECCE TEKYIIETO
KOHTPOJISI IPU MPOBEACHUS MPAKTUUECKUX 3aHATUHN, JJaOOPATOPHBIX pabOT, TECTUPOBAHMSI, & TAKXKE BBIMOJIHEHUS 00y4atOIIUMUCS
VHJABUAYAJIBHBIX 3a1aHUH, IPOEKTOB, UCCIEAOBAHNN U IIPOMEKYTOUYHOU ATTECTALUH.

Nrorosoii popmoit mpoMeKyTOUHOM aTTeCTallK ABIAETCA AUPPEPEHINPOBAHHBIN 3aUeT.

4.1.1Inanupyemsbie pe3yabTaTsl ocBoeHus yueoHoro npeamera B cooTBeTcTBrH ¢ PI'OC CIIO u Ha ocaoe ®I'OC COO.

Koa u HaumeHoBaHue
(popmupyeMbIX KOMIETEHIUM

I[Inanupyemble pe3yabTaThl 0CBOEHUS AU CHUILINHBI

Oo0mme

JucuumuinHapHblie (MpeaIMeTHBIE)

OK 01. BsiOupats cnocoOs
pelieHus 3ama4y
npodecCuoHAITBHON

ACATCIIbBHOCTH NPHUMCHUTCIIBHO K
Pa3IUYHBIM KOHTCKCTaM.

B yacT Tpy10BOT0 BOCIIUTAHMUSI:
— TOTOBHOCTH K TpPYAY, OCO3HAHUE LIECHHOCTHU
MacTepcTBa, TPyAoto0ue;

— TOTOBHOCTh K  AaKTUBHOH  JCSATEIHHOCTH
TEXHOJOTUYECKOMN u COLMATLHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHHUIIMHPOBATH, IJIaHUPOBATH u
CaMOCTOSITEIIEHO BBITIOJTHSTh TaKyIo
NeATEIIbHOCTD,

= HHTEpec K Pa3TUYHBIM chepam
po¢eCCHOHAITBHON EATETHHOCTH.

OBJaageHue YHUBEPCAJIbHBIMHU y4eOHbIMH

NMO3HABATEJIbHBIMU JAeHCTBUIMM:

a) 6a30BbIe JOTHYECKHUeE AeiiCTBUSA:

—  CaMOCTOSTEIIbHO dbopMyIupOoBaTh u

aKTyallu3upoBaTh MpoOIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

BJIAJIETh CHCTEMOM XHMMHUYECKMX 3HaHUM, KOTOpas
BKJIFOYAET. OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUYCCKHIMA
3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J09Ka aroma, S-, p-, d-
AJICKTPOHHBIC OpOWTAIM aTOMOB, HOH, MOJCKYJIA,
BAJIGHTHOCTh,  3JEKTPOOTPULATEIBHOCTh,  CTENEHb
OKHWCJICHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIN o0BeM, YIIIEPOIHBIN CKEJIET,
(byHKIMOHANBHAS ~ TpyNma, paaukal,  H30Mepus,
H30MEpHI, TOMOJIOTHYCCKHI pan, TOMOJIOTH,
YTJIEBOJOPOBI,  KHUCIOPOA- W a30TCOoIEepKallue
COCAMHCHHMS, OHOJOTHMYECKH aKTHBHBIC BCIICCTBA
(yrmeBoapl, KUpBI, OCIKH), MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BCHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHCHMS, KPUCTAUIMYECKasl  peIIeTKa,  THIIbI
XHUMHYECKHX peakiuit (oxucnuTeIBHO-
BOCCTAHOBUTEIBHBIC, D3K30- U  DHAOTCPMHUUYECKHUE,
peakiMu HOHHOrO OOMEHa), PacTBOP, DJICKTPOJIMTHI,
HEIJICKTPOJIUTHI, DJEKTPOJUTUYECKAS]  TUCCOIUAITNSA,




25

yCTaHABJIMBATh CYIICCTBEHHBIM MPHU3HAK WIIH
OCHOBAHHUS I CpaBHEHMS, KIaCCH(DUKAIIUU |
00001IIeHNS; ONpeNesaTh EeU NeATEeIbHOCTH,
3a1aBaTh  MapaMeTpbl M KPUTEPHH  HMX
JIOCTHIKEHMUS,

BBISIBIIATH 3aKOHOMEPHOCTH U IMPOTHBOPCUHS B
paccMaTpUBAEMBIX SIBIICHHSIX;

BHOCUTh  KOPPEKTHUBBI B  JICATEIBHOCTB,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISM,
OLIEHUBATh PUCKH MTOCICICTBHUI ACATEIbHOCTH;
pa3BuUBaTh  KpPEATHMBHOC  MBIIUICHHE  TpU
PELICHUH KU3HEHHBIX POOIIEM.

0) 6a30BBIE HCCJIEI0OBATEIbCKHE IEHCTBHS:

BJIAACTh HaBBIKAMH y4eOHo-
HUCCIIEI0BATENbCKON u MPOEKTHOM
ACATCIIBHOCTU, HaBbIKaAMHU pa3pemeHH5{
npo0OJiem;

BBIABIIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC CBiA3U U
aKTyaJIU3UpOBATh 3aJ1a4y, BbIABUTaTh TUIIOTE3Y
€¢ peUICHHs, HaXOIUTh AapPryMEHTBI JUIS
JOKa3aTCJIbCTBA CBOUX yTBep)KI[eHHﬁ, 3aJaBaTb
napaMeTpsl U KPUTCPUN PEIICHUS,
aHaJ'II/IBI/IpOBaTB HOHy‘ICHHBIG B XO0JI€ peI_HeHI/IH
3a1a4uu pe3yJIBTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATHh UX
JOCTOBEPHOCTH, TPOTHO3MPOBATh N3MECHECHHE B
HOBBIX YCJIOBI/ISIX;

YMETh MEPEHOCHUTH 3HAHHS B TO3HABATCILHYIO
" MPAKTUYECKYIO obnactu
JKU3HEACATCIILHOCTH,

YMETh HHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIC HUJICH, IpemiaraThb
OpI/IFI/IHa.HBHBIe IIoAXOAbI N peH_IeHI/ISI;

OKHCJIMTENIb, BOCCTAaHOBUTEIIb, CKOPOCTh XUMHUUYECKOH
peaKiiu, XMMUYECKOE PABHOBECHE), TCOPUU U 3aKOHBI
(Teopust  XMMHYECKOTO  CTPOCHHS  OPraHHUYECKUX
BeniecTB A.M. byTiiepoBa, TEOpHS IEKTPOIUTUYECKON
JICCOLMALINH, MEPUOIUYECKU I 3aK0H J.N.
Menpgeneena, 3aKOH COXpaHEHUs MAacchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKHMH  SI3BIK  XHMUH,
(akTOJOTMYeCKUe CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJTyYeHUN U 0€30TIaCHOM HCITOJIb30BaHUN BaKHEHIITHX
HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB B OBITYy H
MPAKTUYECKOU EeSITEILHOCTH YEIOBEKA,

YMETbh BBISIBJISATH XapaKTepHbIE TPU3HAKU U B3AUMOCBSI3b
M3y4YEHHBIX MOHSATUM, NPUMEHSTh COOTBETCTBYIOIIUE
MOHATUSL TMpPU OMUCAHMM CTPOEHUS M  CBOWCTB
HEOPraHWYeCKNUX W OpPraHMYECKHUX BEUIECTB U UX
MPEBPAIICHUH; BBIABIATh B3aUMOCBA3b XUMHUYECKUX
3HAHUN C TOHATUSAMHM M TIPEJICTABICHUSIMHU APYTHX
€CTECTBEHHOHAYYHBIX MIPEIMETOB,;

YMETh HCIOJb30BaTh HAUMEHOBAHUA XHUMHUYECKHUX
COEIMHEHUI MEXTYHAPOIHOIO COI03a TEOPETUUECKON U
NPUKIAAHON XWUMUU W  TPUBHAIBHBIE  HAa3BaHUS
BaXHCUIIIMX BEIIECTB (ITHUJICH, alleTHJICH, TJIMICPHH,
dbeHon, dopmanbaerua, YKCyCHas KHCIOTa, TJIWIIWH,
yrapHelii ra3, YIJIEKHCIBIA Ta3, aMMHUaK, TalleHas
M3BECTh, HETAIlIeHast H3BECTh, ITMTHEBA CO/Ia U PYTUX),
COCTaBJIATH (DOPMYITBI HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIIECTB, YPABHCHHS XUMUYECKUX PEAKIIUN, OOBICHATH
UX CMBICII; TOJATBEPKAATh XApAaKTEPHbIE XUMUYECKUE
CBOICTBa BCIIIECTB COOTBETCTBYIOLIUMH
AKCIEPUMEHTaMH M 3alUCAMH YPAaBHEHUM XUMHUUYECKHUX
peaKuuii;

YMETh YCTAHABJIMBATh MPUHAMJICHKHOCTh H3YyUYEHHBIX
HEOPraHWYeCKMX ¢  OpPraHWYEeCKHUX  BEIIEeCTB K
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CIIOCOOHOCTD X HCIIOJIb30BAHUS
MO3HABATEJILHON M COIMAIbHON MPAKTHUKE.

B

ONpeeNieHHbIM KJlaccaM M TpyHnaM COeAMHEHHH,
XapakTEpPU30BaTh UX COCTaB M Ba)KHEHWILNE CBOWCTBA,
OMPEACTSITh BUAbI XUMUYECKUX CBs3eil (KOBaJeHTHasI,
WOHHAs,  MeTaJuIM4YecKas,  BOJOPOJHAs),  THUIIBI
KPUCTAITNYECKUX pelIeToK BEIIIECTB,;
KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIIHH;
chopMUpOBaTh TNPEICTABICHUA: O MaTepuaIbHOM
€IMHCTBE MHpA, 3aKOHOMEPHOCTSX U I03HABAEMOCTHU
SBIIGHUW TIPUPOJABI, O MECT€ W 3HAUYCHUU XHUMHH B
CHCTEME €CTECTBEHHBIX HAyK U €€ POy B 00ecredeHUH
YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA. B PEIICHUU
mpo0JIeM IKOJOTUYECKON, SHEPTETUUECKON U THIIEBON
0€301MacCHOCTH, B Pa3BUTUU MEIUITNHBI, CO3JAHIH HOBBIX
MaTepuajoB, HOBBIX  HMCTOYHHUKOB  JSHEPrUH, B
o0ecredeHnr parroHaIbHOTO MPUPOAOIONIL30BAHNUS, B
(hOpMHUPOBAaHMK MHUPOBO33PEHUSI W OOIIEH KYJIbTYpPhI
YelloBeKa, a TaKXkKe OJKOJOTHMYECKH OOOCHOBAaHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBbIO U MIPUPOJHOM Cpejie;
BJIAJIETh CHUCTEMOM XHMMHUYECKUX 3HAHUW, KOTOpas
BKJIIOYAET:! OCHOBOTIOJIAraloI1e TOHSITHS
(mOTTOTHUTETBHO K CUCTEME TTOHATHIA 6a30BOT0 YPOBHSI)
- HW30TONBI, OCHOBHOE M BO30YXIEHHOE COCTOSIHHE
aroMma, ruOpUIA3aIUS aTOMHBIX opOuTane,
xumudeckas cBsa3b  ('c" w "', KpaTHBIC CBS3H),
MOJIIpHAas KOHLIEHTpalus, CTPYKTypHass dopmyna,
u3zoMepusi (CTpyKTypHasi, reoMmeTpudeckas (IHc-TpaHc-
HU30MEpHs), THIBI XMUMHYECKMX peakiuii (romo- u
reTepOreHHbIC, 00PaTUMBIC 1 HEOOPATUMBIE), PACTBOPHI

(ucTuHHBIE, JMCIIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUIPATHI, CTEIIEHb JIACCOIIMAIINY,
DIIEKTPOJIN3, KPEKHHT, PU(OPMHHT); TEOPHH U 3aKOHHI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKUE 3HAHUA,

JOKamre B OCHOBC TIIOHMMAaHMA TMPUYUHHOCTH U
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CUCTEMHOCTH XHUMHYECKUX SIBIIEHUH, COBpEMEHHBIE
MPEACTABICHUSI O CTPOCHUHM BEIIECTBA HA aTOMHOM,
MOJIEKYJSIPHOM ¥ HaJIMOJIEKYJISPHOM  YPOBHSX;
MPEJICTABICHUSI O MEXaHW3MaxX XHUMHUYECKHUX PEaKIui,
TEPMOJUHAMHYECKHUX U KMHETUYECKUX
3aKOHOMEPHOCTSIX MX TMPOTEKAHHS, O XUMHYECKOM
paBHOBECHH, TUCIEPCHBIX cUCTEMaX, (PaKTOIOTUYECKHE
CBEICHHMS O CBOICTBaX, COCTaBe, TMOIYYECHUU W
6e30macHoM MCIOJIb30BaHUN BaXHEMIINX
HEOPTaHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITYy H
MPAKTUYECKOW  NIEATENbHOCTH  4YeJOBeKa,  OOIuX
HAYYHBIX TPUHIMIIAX XMMHUYECKOTO MPOU3BOJACTBA (Ha
npuMepe MPOU3BOJCTBA CEPHOI KHUCIOTHI, aMMHaKa,
METaHOJIa, IepepadoTKu HePTH);

YMETh MPOBOAUTH PacueThl MO0 XUMUYECKUM (popmyrnam
Y YpPaBHEHUSAM XUMUYECKUX PEaKLIU C UCTIONIb30BAHUEM
¢usnueckux  BenmuuumH  (Maccel, o0beMa  Ta3oB,
KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHUIO
XUMHYECKON (OpMyIibl BEIIECTBA;, pacueThl MacChl
(oObema, KonMHMYECTBAa BEIIECTBA) MPOJAYKTa pPEaKIIUH,
€CJIM OJTHO U3 UCXO/HBIX BEIIECTB JaHO B BUJIE pacTBOpa
C OIpENCIICHHOW MacCOBOM JI0JE€H PacTBOPEHHOTO
BEIIECTBA WM JaHO B H30bITKE (MMECT MPUMECH);
pacueTsl MaccoBOW WIJIM OOBEMHON JOJIM BBIXOJA
MPOJYKTa pEeaKIMu, pacdeThl TeraoBoro sddexra
peakiuii, 00bEeMHBIX OTHOIICHHH Tra30B,;

YMETb BBISBIISITh XapaKTEepPHbIE MPU3HAKU U B3AUMOCBSI3b
W3YYCHHBIX MOHSTHUH, NPUMEHSATH COOTBETCTBYIOIIHE
MOHATHSI TPU ONUCAHUU CTPOCHHUS U  CBOICTB
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB M UX
MPEBPAICHUH; BBISBIATH B3aUMOCBSI3b XUMHUYECKUX
3HAHUHA C TOHATUSIMHM U TPEJCTaBICHHUSIMH JIPYTHX
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peIMeToB i 0ojiee OCO3HAHHOTO MOHMMAHUSA H
OO0BSICHEHHS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPA,;
WCIIOb30BaTh CHCTEMHBIE XWMHMUYECKHE 3HAHMS IS
OOBSICHEHUSI ¥ TIPOTHO3UPOBAHUSI SIBICHUN, WMEIOIITUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

YMETh HCIOJb30BaTh HAUMEHOBAHUA XHUMHUYECKHUX
COEAMHEHHUIN MEKIYHAPOJIHOTO COK3a TEOPETUUECKON U
MIPUKJIATHON XMMUU U TPUBHAJIbHBIE HA3BAHUSI BEILIECTB,
OTHOCSILUXCS K M3YUYEHHBIM KJlaccaM OPraHMYECKUX U

HEOPraHUYECKUX COCIUHCHMH; UCIIOJIb30BaTh
XUMHAYECKYI0 CHUMBOJHUKY JJIsI COCTaBJIEHUS (HopMyn
HEOPraHUYECKUX  BEILIECTB, MOJIEKYJIADHBIX ~ H

CTPYKTYpPHBIX  (pa3BEpHYTBIX,  COKpAIIECHHBIX H
CKEJETHbIX)  (opMyn  OpraHMYECKHX  BEIIECTB;
COCTABJIATb YPABHEHUs XMMHUYECKUX peakuuil u
pacKpbIBaTh ux CYLIHOCTB! OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuui IIOCPEJCTBOM
COCTABJICHHs 3JIEKTPOHHOIO OanaHca 3TUX Ppeakluii;
peakiuii MOHHOTO OOMEHa IyTeM COCTaBJICHUS UX
IIOJIHBIX U COKPAILEHHBIX HOHHBIX YPABHCHUM; PEaKIIUN
THIPONM3a, pPEaKUuil KOoMIUIeKcooOpa3zoBanus  (Ha
npUMepe THAPOKCOKOMIUICKCOB IIMHKA M AFOMUHHS);
MIOATBEPKIATh XapaKTEepPHblE XHUMHUYECKHE CBOMCTBA
BEUICCTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTaMH H
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKLIUN;

yMeTh  KJIacCU(UIMPOBATH  HEOPraHUYECKHUE U
OPraHMYECKHE BEIIECTBA W XHMMHYECKHE PEaKIHH,
CaMOCTOSITENILHO BHIOMPATh OCHOBAHMS M KPUTEPUH IS
KJIaCCU(PUKALUU M3Y4aeMbIX XHUMHMUYECKHUX OOBEKTOB,;
XapakTEepU30BaTh COCTaB U BAXKHEWINNE CBOMCTBA
BELICCTB, IPUHAMICKAUX K OIPECICHHBIM KJIaccaM U
rpynraM COeIMHEeHUH (mpocThie BEUIECTBA, OKCHIIBI,
TMJIPOKCUBI, COJIM, YIJIEBOJOPOABI, MPOCThIE 3(PUPHI,
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COUPTHI, (PEHONBI, aNbAeTUbl, KETOHBI, KapOOHOBBIE
KHCIIOTHI, CJIOXHBIE d(UPBI, KUPHI, YIIEBObI, AMUHEI,
AMUHOKHCIIOTHI, OCJIKN); IPUMEHSATh 3HAHUS O COCTAaBE U
CBOMCTBAX BELIECTB JJIs OKCIIEPUMEHTAIILHOU ITPOBEPKU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKaHUS
XUMHYECKHIX peakuuit u MPOTHO3UPOBAHUS
BO3MOXXHOCTEH MX OCYILIECTBICHHUS,

YMETh TOATBEPKIATh HAa KOHKPETHBIX MPUMEpax
XapakTep 3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COEAMHEHMH OT KpPAaTHOCTU U THIIA
koBasieHTHOW cBsi3u ('¢" u "7m"), B3aMMHOTO BIIMSHUS
aTOMOB W TpyHI aTOMOB B MOJEKyJaX; a TakXe OT
OCOOCHHOCTEH peanu3alui pPa3InYHBIX MEXaHHU3MOB
MPOTEKaHUS PEAKIU;

YMETh XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
(B OCHOBHOM M BO30YXICHHOM COCTOSHMHM) M HOHOB
XUMHUYECKAX  DJIEMEHTOB 1 - 4 nepuonoB
[Tepuonnueckoinr cucrembl /.M. MenneneeBa u ux
BaJICHTHBIE BO3MOYKHOCTH, UCIIOJIb3Yys MOHsATHs 'S", "p",
"d-anekTpoHHBIE" OpOUTANH, SHEPreTHUECKHE YPOBHH;
OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB
XUMHYECKHX  JJIEMEHTOB U  00pa3yemblX  HMH
COEJTMHEHUII 110 eproiaM U TPYIIaM.
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OK 02. Hcnonb3oBath
COBpEMEHHBIC CpEICTBA IMOWCKA,
aHanM3a W WHTEpIpeTaluu
uHpOpMau u
WHPOPMAIIMOHHBIE  TEXHOJIOTHU
TUTST BBITIOJTHEHUS 3a1a4y
npo¢eCcCuOHATBHON
JeSTebHOCTH

B o0J1acTH EHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU M OOIIECTBEHHON MpPaKTHKH,
OCHOBAHHOTO Ha Jasnore KYJBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHPE;

COBEpIICHCTBOBAHNE SI3BIKOBOM U
YUTATEIbCKOM  KYJNbTYpbl Kak  CpeAcTBa
B3aUMOJCHCTBUS MEXAY JIOABMU U MO3HAHUS
MUDA;

OCO3HaHUE IIEHHOCTH HAy4YHOU NesATEIbHOCTH,

TOTOBHOCTh  OCYILECTBJISATH TPOEKTHYIO H
HCCIIEI0BATEIbCKYIO NESATETbHOCTh
WHIUBUYAIBHO U B TPYIIIE,

Ogaagenue YHMBEPCAJIbHBIMHU Y4eOHbIMH

MO3HABATEJILHBIMH J€HCTBHIMMU:
B) pa6oTa ¢ mHopMaIHeii:

BJaJIeTh HABBIKAMH TOJIy4eHUS HHPOPMALUU
nu3 NCTOYHHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEITLHO OCYIIECTBIISITh IIOUCK, aHAJIH3,
CUCTeMaTnu3anuro u HHTCPIIPpCTALIUIO
nHpoOpManuu Pa3IMYHBIX BUAOB U (OpPM
MNpCaACTaBJICHUA ;

co3llaBaTh TEKCTHI B Pa3IMYHBIX (opmarax C
Y4eTOM Ha3HauyeHUs MHPOpPMALUU U IeNeBOU
ayIMTOPUH, BBIOMpas ONTUMAILHYIO (opMy
MNpCACTaBJICHUA U BI/I3yaJ'II/IBaI_[I/II/I;

OLIEHUBATh  JIOCTOBEPHOCTH, JIETUTUMHOCTb
nHpOpMAIIMY, €€ COOTBETCTBHE NPABOBBIM U
MOPaTbHO-ITHYECKUM HOpMaM,

UCITIOJIB30BaTh CPEICTBA MH(DOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU

yMETh IUIAHUPOBATb W  BBIMOJHATh XUMUYECKUI
9KCTIepUMEHT (MPEeBPAICHUSI OPraHUYECKHX BEIICCTB
IpU HarpeBaHWM, MOTyYEHUE ITHIICHA U U3YYCHHE €Tro
CBOMCTB, KaueCTBEHHBbIE pEaKUWW Ha aJIbJETUJIbI,
Kpaxmall, YKCYCHYIO KUCTIOTY; IeHaTypalus OEIKOB IpH
HarpeBaHuM, I[BETHbIE PEAKIHUU OENIKOB; IMPOBOAUTH
peaKkIu MOHHOTO OOMEHa, OIpPENeNATh CPeay BOAHBIX
pacTBOpOB, KayeCTBEHHbIE peakluu Ha cyiabdar-,
KapOOHAT- M XJIOPUI-aHHOHBI, HA KAaTHOH aMMOHHUS;
pelmars AKCIEpUMEHTalbHbIE 3aJaud 10 TeMam
"Metamiel” u "Hemeramibl") B COOTBETCTBHH C
MpaBUJIaMU TEXHHUKH O€30MacCHOCTH MpHU OOpaIieHuu ¢
BEIIECTBAMH M JJaOOpaTOpHBIM  00OpYIOBAHUEM,
MIPEJICTABIATh PE3yNbTaThl XUMUYECKOTO SKCTIEPUMEHTA
B (¢opMmMe 3amMcHd ypaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIMPOBATH BHIBOJBI HA OCHOBE 3THUX
pe3yJbTaTOB;

YMETh AaHAIU3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
NOJy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CPEICTB
MaccoBoil nHpopMaIyu, ceTh IHTepHeT u Apyrue);
BJIa/IETh OCHOBHBIMM METOJAMHU HAy4YHOTO IO3HAHUSA
BCIIECTB M XHMHYECKUX sBJICHUI (HaOmromeHuME,
U3MEpPEHHE, SKCIICPUMEHT, MOJICTTHPOBAHHE);

YMETb MPOBOAUTH PacueThl MO0 XUMUYECKUM (popmyrnam
Y YpaBHEHUSAM XUMUYECKUX PEaKLIUi C UCTIONIb30BAHUEM
(U3MYECKUX BEITUYHMH, XapaKTEPU3YIOIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MAacchl, o0bema
(HOpMaJIbHBIC YCTIOBHS) T'a30B, KOJUYECTBA BEIECTBA;

UCIIOB30BAaTh CHUCTEMHBIE XHMHMUYECKUE 3HAHWUSA I
IIPUHATHAS PEIICHHMH B KOHKPETHBIX JKM3HEHHBIX
CUTyallMsX, CBA3AaHHBIX C BEIIECTBAMH U  HX
IIPUMEHEHHUEM;
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KOTHUTHBHBIX, KOMMYHHKaTHUBHBIX U
OpPraHM3aIlMOHHBIX 33a7a4 C COOJIOACHHEM
TpeboBaHuU 3PrOHOMUKH, TEXHUKHU

0€30MMacCHOCTH, TUTUEHBI, PECYpPCOCOEepeKeHIS,
MPABOBBIX W OTUYECKHX  HOPM, HOPM
nH(OPMAIIMOHHON OE30MMaCHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3aIMTHI
nH(popManuu, nH(pOpMaITMOHHOM
0€30I1aCHOCTH JINYHOCTH,

YMETh CaMOCTOSTEIBHO IUITAHUPOBATh M TPOBOAHTH
XMUMHUYCCKHIH SKCIEPUMEHT (MOJydeHHE W HU3YYCHUE
CBOIICTB HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB,
Ka4eCTBEHHBIC PEAKIMH YTJICBOJOPOJOB Pa3ITUIHBIX
KJIACCOB ¥  KHUCIOPOJICOMEPKAIINX  OPraHUYeCKUX
BEIICCTB, pEIICHUE OSKCIIEPHUMEHTAIBHBIX 3a7a4d I10
pacrlo3HABaHUIO HEOPTraHMYECKHMX ¢ OPTaHHMYECKUX
BEIIECTB) C COOJIOJCHHEM TMIpaBMJI  OE30M1aCHOTO
oOpamieHuss C  BeUmIeCTBAMH U JIAOOPATOPHBIM
obopynoBanueM, GOpMyJIUPOBATH IEIH UCCIEIOBAHUS,

NpPEJOCTaBIATh B Pa3NU4HOM (opme pe3ynbTaThl
JKCIIEPUMEHTA, AHAJIW3UPOBATh M OLEHUBATH HX
JIOCTOBEPHOCTB;

YMETh  OCYHIECTBIATh  LEJICHANPABICHHBIA  ITOUCK

XUMHUYECKON HHQOpPMAIMK B Pa3INYHbIX MCTOYHHKAX
(HayuHas W y4eOHO-HAy4Has JMTEpaTypa, CPEICTBa
MaccoBoi uHpopManuu, ceth MHTepHET M Apyrue),
KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popManuo, nepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C MTOCTABICHHOW y4eOHOM 3a/1a4eii;

BJIAJIETh CHUCTEMOM 3HAaHWW O METOJaX Hay4YHOTO

[IO3HAHMS  SIBJICHUM TPUPOABI, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX M YMEHUSAMU IPUMEHATH 3THU
3HaHASI I[P JKCIEPUMEHTAJIBLHOM  HCCIEIOBaHUU
BEIIECTB U JUIsI OOBSCHEHHS XHMHUYECKUX SIBICHUH,
MMEIOIMX  MECTO B  INPUPOJE  NPAKTHUUECKOU
JESATEIbHOCTH YEJI0BEKA U B IIOBCEITHEBHOU JKU3HY,
OK 03. IlmanupoBaTh U | B o0s1acTi 1yXOBHO-HPABCTBEHHOI 0 c(hOpMUPOBAHHOCTH YMEHHUI: IIPOrHO3UPOBATh,
pean30BLIBATE COOCTBEHHOE | BOCIIMTAHUSI: aHaJIU3UPOBATH 51 OLICHUBATH c MO3ULIAEH
npoeCCHOHANBEHOE M IMYHOCTHOE | —  ¢(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, AKOJIOTMYECKOl 0€30MacHOCTH MOCIeICTBUS OBITOBON U
pas3BUTHC, OTUYECKOTO IOBEICHU, IIPOU3BOJCTBEHHOMN IEeATENbHOCTU YEeJIOBEKA,
OpECAITPUHUMATCIIBCKYIO — CIOCOOHOCTh  OILIGHWBAaTh  CHUTYallHI0 U CBSI3aHHOW C TepepaboOTKON BEIIECTB; HCIOIb30BAThH
ACATCIIbHOCTD B IIPUHUMATD OCO3HAaHHBIE penieHus, IOJIYUYCHHBIC 3HaHUA I IPUHATUA T'PaMOTHBIX
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npodeCCuOHATBHON
UCIOJIb30BaTh
(buHaHCOBOM
Pa3JINIHBIX
CUTYAIIHsX,

chepe,

3HAaHUA 10
IPaMOTHOCTH B
KHU3HCHHBIX

OPHUEHTHPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH,

OCO3HaHUE JINYHOTO BKJAaJa B IOCTPOCHHE
YCTOMYHMBOTO OYAYIIEro;

OTBETCTBEHHOE  OTHOIIEHHE K  CBOUM
ponutensM u (W) IPYTHM YiIeHAM CEMBbH,
CO3JaHUI0O CEMbM HAa OCHOBE OCO3HAHHOIO
NPUHATUS 1IEHHOCTEH CEMEWHON KHU3HH B
COOTBETCTBHUHM C TPaauLUAMH HapoaoB Poccuy;

OBiageHne yHUBEPCAIbHBIMH PeryisTHBHBIMH
el CTBUSIMU.
a) CAMOOPTaHU3AMA:

CaMOCTOSTEIILHO OCYIIECTBIIATh
MO3HABATEIbHYIO  JICATEIBHOCTh, BBIABIATH
npobiemMbl, CTaBUTh H  (POPMYJIUPOBATH
cOOCTBEHHBIC 3a/Jaud B 00pa3oBaTEIHHOU

NEeSATEIbHOCTH U KU3HEHHBIX CUTYyAILUsX;
CaMOCTOAITEJIBHO COCTaBJISATh IUIAH PELICHUS
MpoOJIEeMBbI C Y4€TOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOYTCHHIA;
JaBaTh OIIEHKY HOBBIM CUTYallUsIM;
CIOCOOCTBOBATh (opMHpOBaHUIO U
MPOSIBJICHUIO IIUPOKOM 3SPYIULHUHU B Pa3HBIX
00JIacTAX 3HAHWI, IOCTOSHHO ITOBBIIIATE CBOM
00pa3zoBaTeNbHBIN U KYJIbTYpHBIH YPOBEHB;

0) CAaMOKOHTPOJIb:

MCTOJIb30BATh MPUEMBI peIICKCUN AJISi OLIEHKU
CHUTYyallUHd, BBIOOpa BEPHOTO pEIICHUS,

YMETb OLEHUBAaTh PHUCKA U CBOCBPEMEHHO
IIPUHUMATD PEIICHUS 110 UX CHUYKEHUIO;

B) SMOIMOHAJIbHBII HHTEJUIEKT,
NpeAnoJaaralimii chopMupoOBaHHOCTD!

perieHuit mpoOIeM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;
c(OPMHPOBAHHOCTH yYMEHUI: CaMOCTOSITENTEHO
TUTAHUPOBATh ¥ IPOBOUTH XUMHUECKUH SIKCIIEPUMEHT C
coOmroieHneM TpaBuil  Oe3omacHOro oOpareHus ¢
BEIIECTBAMH U  JIADOpPAaTOPHBIM  O0OPYAOBaHHUEM,
(GbopMynMpoBaTh LIE€db UCCIEA0BaHUS, NPEACTABIAThH B
pa3nuyHOM  (QopMe  pe3ynbTaThl  3KCIEPHMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHMU: COOMIOAATh TpaBHia
HKOJIOTUYECKHU 11eIecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW IEATENBHOCTH B ILIENSAX COXPAHEHHs CBOETO
3I0POBBS, OKPYXKAWOIIEH MPUPOJAHOU Cpedbl U
JOCTHKEHHUsI €€ yCTOMYMBOrO pPa3BUTHS; OCO3HABATh
OIAaCHOCTh TOKCUYHOT'O JICWCTBUS Ha )KUBbIE OPraHU3MbI

ONpPEACIEHHBIX OPraHUYECKUX BEIIECTB, IMOHUMAs
CMBICI oKa3aTreirs I1JIK, AHAIIU3UPOBATH
11eecoo0pa3HoOCTh MIPUMEHEHUS OPTraHUYEeCKHUX

BCIICCTB B IPOMBIIIIJICHHOCTHU U B 6I>ITy C TOYKH 3pCHUA
COOTHOIICHMS PUCK-TI0JIb3Q,
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— BHYTpPEHHEH MOTHBAIINH, BKJIIOYAIOIIeH
CTPEMJICHHE K JIOCTHXKEHHUIO 1M U YCIIEXy,
OIITUMU3M, NHUIIMATUBHOCTD, YMCHHC
JIEUCTBOBATE, UCXOAd U3 CBOUX BO3MOKHOCTEN,

— 3MIIaTHH, BKJIIOYAIOIIEH CII0OCOOHOCTD
IIOHUMATh OSMOIIMOHAJIBHOC COCTOSSHUC ,Z[pYI‘I/IX,
YYHUTHIBATh ero npu OCYIIECTBICHUHN
KOMMyHHKaHHH,CHOCOGHOCH)KCquBCTBHK)H
COTIEPEKNBAHMIO,

— COLMAJIBbHBIX HaBBIKOB, BKJIFOYAOIINX
CHOCOGHOCTB BBKHpaHBaTB OTHOILICHUS C
JIPYTUMHU  JTIOJbMHU, 3a00TUTHCS, TPOSIBISTH
WHTEPEC U pa3peniatb KOH(IUKTHI,

OK 04. DddexTrrHO
B3aMMOJICHCTBOBATh U paboOTaTh B
KOJIJICKTHBE U KOMaHJIE.

— TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSATENIbHOCTU U CaMOOIIPEIEIICHHUIO;

— OBJaJcHHE HaBBIKaMH yaeOHo-
HCCIIEIOBATENILCKOM, MPOEKTHON M COLMAIBHOM
JEATCIIbHOCTU,

OBaagenue YHHBepPCAJIbHbIMH

KOMMYHUKATHBHBIMU J1eHCTBUAMMN:
0) coBMecTHAasI 1eSITeJILbHOCThD.
— TIOHMMaTh U HCHOJB30BATh MPEUMYIIECTBA
KOMaHJIHOW ¥ WHIUBUyalTbHOW pabOTHI;
— TMPUHUMATH €M COBMECTHOH EATEIBHOCTH,
OpraHu30BbIBaTh U KOOPJAUHUPOBATH JECUCTBUSA
M0 €€ JIOCTHXKCHWIO. COCTaBJIAThH IJIaH
JNEUCTBUM, paclpelnesiaTh pPOJH C y4ETOM
MHEHUH YYaCTHUKOB OOCYKIaTh PE3YNIbTAThI
COBMECTHOM pabOTHI;
— KOOPJMHUPOBATH U BBIIOJHATH pPabOTy B
YCIOBHUSIX ~ PEAJbHOT0, BUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

YMETh IUIAHUPOBaTh W  BBINOJHATH XUMHYECKHN
AKCHEPUMEHT (MPEBPAICHUs OPraHUYECKUX BEIIECTB
NIpU HarpeBaHWH, MOJTyYCHHE STHIICHA M M3yYCHHE €ro
CBOWMCTB, KAuUeCTBEHHBIC PEaKIUW Ha aJIbJETHU]IbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JA€HaTypanus OCIKOB pu
HarpeBaHWM, I[BETHBIC PEAKIMH OENIKOB; IMPOBOAUTH
peaKIu HOHHOTO OOMEHa, ONPENeNATh CPEay BOIHBIX
pacTBOpOB, KadyeCTBEHHBIE pEaKIMd Ha cylnbdar-,
KapOOHAT- M XJIOPHI-aHHOHBI, Ha KaTHOH aMMOHHUS,
pemars JIKCIEpUMEHTalbHBIE 3aJadud 10  TeMaMm
"Metamutei” u  "Hemeramiel") B COOTBETCTBHH C
MpaBWJIaMU TEXHUKUA 0€30MacHOCTU MPHU OOpAIICHUH C
BEIIECTBAMH H  JabOpaTOpHBIM  O0OpyAOBaHUEM,;
MPEJICTABIATH PE3YIbTaThl XUMUYECKOTO IKCTIEPUMEHTA
B (opMmMe 3ammMcHd ypaBHEHHWH COOTBETCTBYIOIIUX
peakiuii 1 GOpMYyTHUPOBATH BBIBOJBI HA OCHOBE 3THUX
pe3yJIbTaTOB;

YMETh CaMOCTOSITENIbHO IJIAHUPOBaTh W IPOBOJIUTH
XUMHAYCCKHI 3KCIEPUMEHT (IOJy4YeHHE U H3Yy4CHHUE
CBOWICTB HEOPTaHWYECKUX W OPraHWYECKHX BEIICCTB,
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OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE
MOBEJCHHE B  Pa3UYHBIX  CUTYaIHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHe, OBITh
WHUIMATUBHBIM,

OBJaieHHe YHHBEPCAJIbHBIMH PeryJsiTUBHBIMHA
el CTBUSIMU.
') IPUHSATHE Ce0sl U IPYTUX JIIOEH:

Ka4eCTBEHHBIC PEAKIMH YTJICBOJOPOJOB Pa3IUIHBIX
KJIACCOB ¥  KHUCIOPOJICOMEPKAIINX  OPraHUYeCKUX
BEIICCTB, pEIICHUE OSKCIIEPUMEHTAIBHBIX 3a7a4d T10
pacTlo3HABAaHUIO HEOPTraHUYECKHMX ¢ OPTaHHMYECKUX
BEIIECTB) C COOJIOJCHWEM TIpaBMJI  0E30MaCHOTO
oOpalieHuss ¢  BelmeCTBaMH U JaOOpaTOPHBIM
obopynoBanueM, GOpPMyJIUPOBATH IEIH UCCIEIOBAHUS,

— [OpUHAMATh MOTHBBI M apryMeHThl IpPYIrux npeaoCTaBJIsATL B pa3anH0171 (bopMe PE3YyIbTAaThI
Jronen pu aHaJIu3e pe3ynbTaToB OKCIICPUMCHTA, AaHAJIMU3UPOBAaTh MW OLOCHUBATH HX
NEeSTEIbHOCTH; JIOCTOBEPHOCTB;
— TPU3HABATh CBOE MPABO U MPABO JAPYTUX JIFOAEH
Ha OLINOKHU;
— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHpP C
MTO3HIIMH JIPYTOro 4YeJI0BEKa,
OK 07. ConeiictBoBath | B 00/1a€TH 3K0J0rH4€CKOr0 BOCIIMTAHMSA: copMupoBaTh  NPEACTABICHUSA: O  XHUMHUYECKOH
COXPAaHCHHUIO OKpYKalWen | —  chOopMUPOBAHHOCTH SKOJOTHIECKOM KYIBTYPHI, COCTABJISIFOLIEH €CTECTBEHHOHAYUYHON KapTUHBI MHpA,
Cpenbl, pecypcocOepexeHuIo, ITIOHUMAaHHE BIIUSTHUS COLIMAJIBHO- pOJIM XUMUM B IIO3HAHWU SBICHUM MPUPOIbI, B
NPUMEHATH 3HaHUA 00 H3MECHEHUU SKOHOMUYECKHX TMPOLIECCOB HA COCTOSIHHE (OpMUPOBAHUH MBIIIICHUS U KYJIbTYphl TUYHOCTH, €€
KJIUMATa, IIPUHIUIIBL MPUPOJTHON M COIMAIILHOM CpEeNbl, OCO3HAHUE (GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM Juis
OCpEIKITUBOTO IIPOU3BOCTBA, ro0ampHOTO  XapakTepa  AKOJOTHYECKUX pelieHus MpakTHUYeCKUX 3a7ad U IKOJOTHMYECKH
>hpdeKTMBHO  JNEHCTBOBATH B pobiiem; 0OOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 30POBBIO M

Ype3BbIYANHBIX CUTYAIIHX.

IUIAHUPOBAHUE U OCYIIECTBJICHUE JCHCTBUU B
OKpY>KaloIllell cpejiec Ha OCHOBE 3HAHUS Iiejei
YCTOMYMBOT'O pa3BUTHS YEIIOBEUECTBA,
AKTUBHOE HENPUATHE JECWCTBUM, MPUHOCIIIUX
BpEJl OKPYXAIOIIEH Cpee;

YMEHHE IIPOTHO3MPOBATh HEOJIAroNpHsATHEIC
JKOJIOTHYECKHE TTOCJICICTBUS
MPEANPUHUMAEMBIX JIEHUCTBHM, IPEIOTBPALLIATH
nX,

pacimpeHue OmbITa JIeATEIIHHOCTH
9KOJIOTMYECKOW HAIIPaBJIECHHOCTH;

IIPUPOJIHOM CpelE;

yMETh co0moaaTh IpaBuiIa 9KOJIOTUYECKH
11e7IeCO00Pa3HOTO TMOBENCHHUS B OBITY W TPYHAOBOU
NESATEIBLHOCTH B IIEJISIX COXPAHEHUsSI CBOETO 3/10POBbS U
OKpY)Xalolllel  MPUPOAHOM  Cpelbl;  YYUTHIBATH
OMAacHOCTb BO3JICMCTBUS HAa JKUBBIE OpPraHU3MBbI
ONpEJEICHHBIX BEIIECTB, IOHUMAsl CMBICI MOKa3aTems
MpEAEIbHON TONYCTUMOW KOHIEHTPALINH;

YMETh NPOTHO3UPOBATH, AHAIU3UPOBATh U OLIECHUBATH C
MO3UIAI 3KOJIOTMYECKON O€30IMaCHOCTH ITOCIENCTBUSA
OBITOBOM W  TPOM3BOACTBEHHON  JESATEIBHOCTH
YeJIOBEKAa, CBS3aHHOW C TMepepabOTKOM BEIIECTB;
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— OBIJIAJICHHE HaBBIKAMU y4eOHO- UCIOJb30BaTh IOJYYEHHbIE 3HAHHUA MJI TNPUHIATHA
HCCIIEIOBATEIBLCKOM, IPOEKTHON U COLIUAIBHON IPaMOTHBIX ~ pEUIeHHH MpoOjieM B CUTYyalusX,

NESITEIbHOCTH; CBSI3AHHBIX C XMMHEH;
YMETh OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha KUBBIC
OpraHu3Mbl OMPCACICHHBIX BCIICCTB, ITOHHUMASA CMBICII
MoKa3aresis NpeleIbHON JOMYCTUMON KOHIEHTPALINH, U
MOSCHATH Ha IPpUMCpax CII0COOBI YMCHBIICHUA U
IPEJOTBPALICHUsT HMX BpPEAHOTO BO3JEHCTBUSA Ha

OpraHM3M Y€JIOBEKa.

I1IK 3.1. Onpenenats nokaszarenu | B yacTu HeHHOCTH HAYYHOTO MO3HAHUSA . c(OPMHUPOBAHHOCTh YMEHHM: BBISBISITH B3aMOCBS3b
KauyecTBa BBIIIYCKA€MOM | MUPOBO33pEHUS, COOTBETCTBYIOILErO XMMHMYECKUX 3HAHUM C MOHATUSAMU U IIPEICTaBICHUAMHA
MPONYKIIMH. COBPEMEHHOMY YPOBHIO pa3sBUTHs HayKu W APYTUX €CTECTBEHHO-HAyYHBIX TPEAMETOB Ui Oolee

00IIECTBEHHON PAKTHKH;

- TOHMMaHMs CHenUUKH XUMHUHU KaK HayKH,
ocozHaHust e€ ponu B (pOpMHPOBAHHUH
palMOHAIBHOTO HAYYHOTO MBIILICHHS, CO3JaHUU
[[EJIOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIEM MUPE
Kak O €IMHCTBE MPUPOABI U YEIIOBEKA, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN TTPOOIeM
COXpaHEHUS MPUPOTHOIO PABHOBECHS;

- yOexIEHHOCTH B 0COOON 3HAYMMOCTH XUMUH IS
COBPEMEHHOM [IUBUWIN3ALUH: B €€ TYMAaHUCTUYECKOMN
HaIIPaBJIEHHOCTU U BAKHOW POJIM B CO3/IaHUU HOBOM
0a3pl MaTepuadbHON KYyJbTYpBl, B pEUICHUU
r7100aNnbHBIX MPOOJIEeM YCTOWYMBOTO  Pa3BUTHUS
YEeJIOBEYECTBA — CBHIPHEBOM, DHEPreTHYECKOH,
[IUIIEBOA U DKOJIOTHYECKOW O€30I1aCHOCTH, B
Pa3BUTUH  MEIMIMHBI, OOECIEYCHUH  YCIOBHI
YCIEITHOTO TPpyJda U JKOJIOTUYECKH KOMQPOPTHOU
JKM3HH KajKJI0ro YiIeHa O0IecTBa;

- €CTECTBEHHO-HAy4YHOW I'PAMOTHOCTH: MOHUMAaHUs
CYIIIHOCTH METOJIOB TO3HAHUA, HCIOJb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCTOIb30BATh

OCO3HAHHOTO TOHHMMAHUS CYIIHOCTA MaTepUaIbHOTO
€MHCTBAa MHUpAa; UCIOJIb30BaTh CUCTEMHbIC 3HAHUS IO
OpraHn4eCcKoi XUMHH IS OOBSICHEHUS u
MIPOTHO3UPOBAHUS SIBJICHUU, UMEIOIIUX E€CTECTBEHHO-
Hay4HYIO TPUPOTY

c(hOpMUPOBAHHOCTH YMEHUM: MIPOTHO3UPOBATH,
aHAJIU3UPOBATh Hu OLICHHMBATh c MO3HIIHEH
JHKOJIOTMYECKON OE€30IMaCHOCTH MOCIEICTBUS OBITOBOA U
MPOU3BOICTBEHHOM AEATEIBHOCTH YEJIOBEKA, CBA3aHHOM
C TepepabOTKON BEIIECTB; MCIIOIB30BaTh TOJYyUYCHHBIC
3HAHUS IJIS1 IPUHSITHSI TPAMOTHBIX PEIICHU MPoOsieM B
CUTYaIUAX, CBI3aHHBIX C XUMHEN;
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NoJIy4aeMble 3HaHUS ISl aHAIW3a U OOBSICHEHHS
SIBJICHUN OKPYXKAIOLEro MUpa U IPOUCXOIAIIUX B
HEM M3MCHEHWH, yMEHUs Jaeiarb O00OCHOBaHHEIC
3aKJIIOYEHHS Ha OCHOBE HAy4YHbIX (DAaKTOB U
UMCIOIUXCS  JaHHBIX C  [ENBI0  TONyYSHHUS
JIOCTOBEPHBIX BBEIBOOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO —HCIIOJIb30BaTh
XUMHUYCCKUC 3HAHUA 4 PCHICHUA HpO6HeM B
peaTbHBIX JKU3HEHHBIX CUTYAIIHSIX;

- UWHTEpeca K T[O3HAHUIO, WCCIEA0BATEIbCKOM
NeSITeTTbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPBIBHOMY
00pa3oBaHUI0 U CaMOOOpPa30BaHUIO, K AKTHBHOMY
MMOJIYYCHHIO HOBBIX 3HAHUU 10 XUMHHA B
COOTBETCTBUH C )KM3HCHHBIMU TIOTPEOHOCTSIMH;

- MHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IUYHBIX
chepax nmpodheccuoHaTBLHON NEeITeIbHOCTH.
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4.2. CTpyKTYypa U IPpUMEPHOE COiepPKaHNe OIeHOYHbIX MATEPHAJIOB IJIA

MPOMeKYTOUYHOI aTTecTAlMH 10 y4eOHOMY NpeaMeTy «XHuMHs»

[IpomMexxyTOUHOU arTecTamuedl Mo y4yeOHOMY MpPEeAMETY «XUMUS» SBISACTCS

nuddepeHpoBaHHbId 3aueT. s mpoBeneHus auddepeHIMpoBaHHOTO 3a4yeTa

pa3pabaThiBaeTCsl  KOHTPOJbHO-U3MEPUTENBHBIA  MaTepHal (muceMeHHast

KOHTPOJIbHAS paboTa 110 BapHaHTaM).

KoHnTposnbHas paboTa COCTOUT U3 O 3aJIaHUM:

TEOPETUUYECKUI BOMIPOC MO OOIIEH U HEOPTaHMYECKONH XUMUU;
TEOPETUYECKUI BOITPOC MO OPTAHUYECKON XUMUH;

HAaMMCAaHUE WOHHO-MOJICKYJISIPHBIX YPABHEHUM XWMHWYECKOU pPEaKIUU WIIH
paccTaHOBKa KO3(P(GUIHUEHTOB METOAOM 3JEKTPOHHOro OanaHca B
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLINA;

IF€HETUYECKasl CBS3b MEXKAY pa3IMYHbIMM KJACCAMU OpPraHUYECKON U
HEOPraHUYE€CKOW XUMUH;

pEIICHUE PACUETHOM 3a1a4H.

lIpumepnvlii nepeuensb meopemudecKux 60NPoCos:.

Opeanuyeckas Xumusi.
OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKoro crpoeHust A. M. Bytneposa.
XHWMHUYECKOE CTPOEHHE KaK MOPSNIOK COEAUHEHUsS W B3aUMHOI'O BIIMSHUSA
aTOMOB B MoJieKyiax. OCHOBHbIE HAIIPABJICHUS Pa3BUTUS JAHHOU TEOPUH.
HN3omMmepust opraHndecKux COEIMHEHUH, €€ BUIBI.
Knaccudukanus yrnesonopoos. Oco0eHHOCTH cTpoeHus: MosieKy. O0mas
(opMyJia TOMOJIOTHYECKUX PAIOB yIiaeBo1opoaos. Homenknarypa.
[TpenenbHble yriaeBoaopoabl, o0mmas ¢GopMmyia COCTaBa, JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTpoeHHe. KOBaleHTHBIE CBA3M B MOIEKyJax, SP-
ruOpuan3aIys d3JIeKTPOHHBIX O0O0JAaKOB aroma yriepoga. XUMHYECKHe
CBOMCTBA AJIKAHOB HAa IPUMEPE METAHA.
OtuneHoBble  yrieBoAopoAsl. OOmas ¢opmyna aakeHOB, CTPOECHHE
MOJIEKYJIBI JTHIIEHA, SP-TMOpUIM3alMs DJIEKTPOHHBIX OO0JAKOB aroMa
yriaepojaa, o- M m-CcBs3U. M3oMepus ankeHOB. XMMHUYECKHME CBOMCTBA
QJIKEHOB. TUAPHUPOBAHUE, T'UAPOTAIOICHUPOBAHHUE, TaJOT€HUPOBAHUE,
THJIpaTaIys, TOPeHNUE, OKUCIICHUE, TouMepu3anus (IpUBeInuTe MPUMEPHI).
Xumunyeckue cBoicTBa ankeHoB. IIpaBuia MapkoBHuKoBa. CrocoOsl
IIOJIyYEHHUsI AIKEHOB. [I[puMeHenne 3TUIIEHOBBIX YIIIEBOAOPOIOB.
Juenosble yrineBopopoasl. OOmas Qopmyna ankagueHOB, CTPOEHHUE
Mmouekyn. M3oMepus ankaaueHoB. Knaccudukanus. XuMudeckue cBOMCTBA
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aJNKaJUEeHOB. TUIPUPOBAHUE, THAPOTAJIOr€HUPOBAHUE, TaJOTEHUPOBAHUE,
ropenue, nogumepusaius (npuBeaute mpuMmepbl). CrocoObl MOTYYCHHS.
[Ipumenenue.

8. AueruieH —npeacTaBUTelNb YTIEBOJAOPOIOB C TPOHHOM CBSA3bIO B MOJIEKYJIE.
XUMHUYECKHE CBOMCTBA alleTUIICHA. [[oydeHrne u npuMeHeHue alleTUIIeHa.

9. Apomatuueckue yrineBoaoponsl. CrpykTypHas Qopmyna OeH3oua.
DNEeKTPOHHOE CTPOEHUE MOJIEKYJIbl. XUMHUYECKHe CBOWCTBa O€H30.Ia.
[Tonyyenue u npuMeHeHne OeH30a.

10.CpaBHeHHE CTpOEHUS W CBOMCTB TNpENENbHBbIX, HEMpeAeNbHbIX U
apOMaTUYECKUX YTJIEBOAOPOJIOB. B3auMOCBs3b TOMOJIOTHUECKUX PSIOB
3TUX YTJIEBOJOPOIOB.

11.T'anoreHnpon3BOAHBIE OPIrAHUYECKUE COEAMHEHUS. XUMHYECKHE CBOMCTBA,
CIoCOObI MOTYYEHUS, IPUMEHEHHE.

12.Hedtp. CoctaB u pusnueckue cBorictBa HepTH. [IpoaykThl PppakiinoHHON
nepepadoTku He@Tu. Kpekunr u ero Buasl. Apomartusanus Hedtu. OxpaHa
OKpyKaroimie cpeabl npu HedrenepepaboTke U TPAHCIOPTUPOBKE
He(TEnpPOIyKTOB.

13.Kucnopoacoaepskamue opraHudeckue coenuHeHus. CTpOEHHWE MOJEKYII
KHMCJIOPOACOIEPKAIMX OPraHNYeCKuX coennHeHni. Homenknarypa.

14.T'oMoIOruyecKuil psii MPEAEIbHBIX OJHOATOMHBIX CIIUPTOB. DJIEKTPOHHOE
cTpoeHue (YHKIMOHAIBHOM rpymibl, noisipHocTh cBsizu O—H. M3omepus
NpeNebHbIX  OJHOATOMHBIX CHUPTOB. BonopomgHas CBsI3b  MEXIy
MOJIEKYJIaMH, €€ BIUsHUE Ha (U3HYECKUE CBOMCTBA CITUPTOB.

15.XuMHuYeCKUe CBOWMCTBA MPEICIBbHBIX OJHOATOMHBIX CIUPTOB (MPUBEAMTE
npuMepsbl). CriocoObl OMYYSHHS OHOATOMHBIX CIIUPTOB (JTaOOpaTOpHBIE U
NPOMBITILICHHBIE). [ 'yOuTenpHoe eiicTBHE CIMPTOB HA OPTaHU3M YeJIOBEKa.

16.2TUnEHTINUKONIb U TJIMLIEPUH KaK IPEICTaBUTEI MHOTOATOMHBIX CIIUPTOB,
ux (U3MYECKUE W XUMHUYECKHE CBOMCTBA, MOJy4YEHHUE, MPAKTUYECKOE
UCIIOJIb30BAHUE.

17.®enon. CrpoeHue, B3aMMHOE BIHMSHHE aTOMOB B MoJieKylie (QeHoa.
®duznyeckre U XuMUyeckue cBoicTBa. CrocoObl OXpaHbl OKPYKarolIeH
Cpebl OT MPOMBIIIIEHHBIX OTXOJI0B, COIEpKAIINX (PEeHO.

18.Anpaeruapl. CTpoeHHE MOJIEKYJ albJCTUIOB, (PYHKIIMOHAIBHAS TPYIIIA.
XUMHYECKHE  CBOMCTBA  aibAeruioB. llomydenue, mnpuMeHeHHe
MYpPaBbUHOTO U YKCYCHOI'O aJIbJIETHJIOB.

19.Keronsl. OOmias ¢gopmyia TroMOJOTHYECKOTO psijia KETOHOB, CTPOEHHUE
MOJIEKYJIbI, (PYHKIIMOHAJIbHAS TpyINa. XUMHUYECKHE CBOMCTBA U CIIOCOOBI
MOJIyYeHHUS] KETOHOB. AIIETOH - BaXKHEHIIMI MpeacTaBUTENh KETOHOB, €ro
IPaKTUYECKOE UCIIOJIb30BAHUE.
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20.T'oMonoruueckuit psijy NpeAesibHbIX OJHOOCHOBHBIX KHUCIOT. DJIEKTPOHHOE
CTpOeHHE KapOOKCUIBLHOM Tpynibl. XMMHUYECKHE CBOMCTBA Ha IMpUMEpE
YKCYCHOM KUCJIOTHI.

21.BaxHeiiue mpencTaBUTENN MPEACIbHBIX U HENPEAETbHBIX KapOOHOBBIX
KucaoT. OcoOEHHOCTH MYpPaBbHUHOM KHUCIOTHI. AKpUJIOBask M OJEHMHOBas
KkucaoThl. [Ipumenenne kapOOHOBBIX KUCIOT.

22 Kupbl, HUX  CTpOEHHE, XHMHYECKHE  CBOWCTBA, MPAKTUYECKOE
ucnonb3oBanue. [loHarue o cunaTeTndyecknx moronmx cpencteax (CMC).
3amurta npupobl ot 3arpsizHenuss CMC.

23.I'moko3a — BaXKHEWIIMNA TMPEACTABUTENIb MOHOCaXapuJoB, CTPOCHHE,
duznyecKkne 1 XuMUYECKHE CBOMCTBA.

24 Kpaxman: cocTaB, CTPYKTypa, HaxoXJeHHE B Npupoje, (pusmueckue u
XUMHYECKHE CBOMCTBA, MOIyYeHHE, TPAKTUUECKOE 3HAUCHHUE.

25.11emmono3a: cocraB, CTPYKTYpa, HaAXOXKIAEHUE B MPUPOAE, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA, MOJIyYeHHUE, MPAKTUUECKOE 3HAaUCHHE.

26.AHUINH - TPEICTaBUTENIb APOMATHUYECKUX aMUHOB, JIEKTPOHHOE CTPOEHUE,
dbynkuuoHanpHass rpynmna. @dusmyeckue W XMMHUYECKHE CBOMCTBA,
NoJTy4yeHue, MpUMEHEHHE.

27.AMHHOKHCIIOTBI: CTPOEHUE, U30Mepus, (pru3nuecKkne CBOUCTBA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB. bruonornueckoe 3HaueHne 0-aMUHOKHUCIIOT.

28.benku kak OuonosmMmepsl. [lepBuuHas, BTOpUYHAsi, TPETUYHASL CTPYKTYPHI
oenkoB. CBoiicTBa O€NKOB, MpeBpallleHHe OEIKOB MUIIM B OpraHu3Me.
buonoruueckue GyHKIIMN OEIIKOB.

29.00mas  xapakTepUCTUKAa BBICOKOMOJICKYJIAPHBIX COEIMHEHUN: COCTaB,
CTpOCHHE, pEaKIH, JIekKallue B OCHOBE WX IMONydeHHs (Ha mpumepe
MOJIMATUIICHA WITH CHHTETHYECKOTO KaydyKa).

Obwas u neopeanuyeckas XUmusl’

30.Ilepuoanyeckuii 3aKOH H [lepronuueckass cucteMa XUMHYECKHX
anemenToB /[[.M. MenzeneeBa B cBETE yueHHUS O CTPOCHUHU aToMa. 3HaYEHUE
[Tepuoanueckoro 3akoHa JJI Pa3BUTHS HAYKH.

31.CoBpeMeHHbIE PECTABICHUS O CTPOCHHUH YJICKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB. DJIEKTPOHHBIE (OPMYIbl U TPAPUUIECKHE CXEMBI CTPOCHUS
AIIEKTPOHHBIX CJIOEB aTOMOB.

32.0co00E€HHOCTH JJIEKTPOHHOTO CTPOCHUS aTOMOB OOJIBIIMX TIEPUOJIOB.
Panuycel aTOMOB, WX HM3MEHEHHSI C YYETOM TMOJOXKEHUSI XUMUYECKUX
aneMeHTOB B [leprnoanueckoii cucreme 1. . Menneneena.



40

33.KoBayieHTHast CBs3b, CIOCOOBI €€ oOpaszoBaHusA. Buubl cBs3u (mossipHas,
HEMoJsipHasi).  DJIEKTPOOTPHUIATEIBHOCTh ~ XMMHUYECKHX  AJICMEHTOB.
KpaTHOCTb KOBAJICHTHOM CBSI3U; G- U T-CBS3HU.

34.Monnas cBsi3b, ee oOpa3oBaHue. 3apsiabl HOHOB. [loHsiTHE cTeneHu
OKHUCIICHHS JIEMEHTOB.

35.Tunsl KPUCTATUTMYECKHUX PEIIETOK BEIMIECTB. 3aBUCUMOCTh CBOMCTB BEIIIECTB
OT TUIA KPUCTAJUTMYECKOUN PELIETKHU.

36.Knaccudukanus XMuMUYECKUX pEaKIUi B HEOPTaHUYECKON U OPraHUYECKOM
XUMUHU.

37.CKOpOCTh XMMHUYECKOW PEAKIUH, 3aBUCUMOCTh CKOPOCTH XMMHYECKOU
peakiMu OT MPUPOJAbl PEArupyrolINX BEIIECTB, MIOMAAU MOBEPXHOCTH
CONIPUKOCHOBEHUSI PEareHTOB, KOHIEHTpALMM, TEeMIEpaTyphl, I€UCTBUS
KaTajau3aropa.

38.00patumble W HeoOpaTUMbIE peakiuu. XUMHUYECKOE€ pPaBHOBECHE.
Cwmemenne xumudeckoro paBHoBecus. [Ipuniun Jle [larense.

39.0nekTponuTuyeckas aucconuanvs. MexaHu3M pacTBOpPEHHS B BOJE
BEIIECTB C HOHHOM M TIOJNAPHOM KOBAJIEHTHOW CBA3bl0. (CTENeHb
JTUCCOTINAITNH, CHJIBHBIE U CJIA0BIC SJIEKTPOJIUTHI.

40.2neKTpoTHYECKas TUCCOIUAIINAS KUCIIOT, COJIeH, OCHOBAHMA.

4]1.XvMHUYECKHEe CBOWCTBA OCHOBAHMM B CBETE TNPEACTABICHHNA 00
AIEKTPOIUTUUECKOMN THCCOIMAIMN BEILIECTB.

42.XvMHUYECKHE CBOWCTBA HEOPTAaHUUECKUX KUCIIOT B CBETE MPECTaBICHUN 00
AIIEKTPOJIUTUYECKON  AUCCOLMALIMM  BEUIECTB U OKHUCIMTEIbHO-
BOCCTaHOBUTEIBHBIX ITPOLIECCOB.

43.XvMHUYECKHE  CBOWCTBA COJieH B CBET€  MPEACTABICHHA 00
ANEKTPOJIUTUYECKOM  JAUCCOIMALIMM  BEIIECTB U OKHUCIHUTENIbHO-
BOCCTAaHOBUTEJBHBIX Mpolieccax.

44 Oxkcuabl. Knaccudukanuss oxcugoB. XUMHYECKHME CBOMCTBA OKCHJIOB.
CrniocoObl oJTy4eHus.

45.T'uaponu3 coliel pa3IMuHbIX THIIOB.

46.Peakiuu  MOHHOTO OOMEHa B BOJHBIX pacTBOpPax, VYCIOBHUS HUX
HEOOpaTUMOCTH (IIPUBEINTE IPUMEDHI).

47 .OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu (Ha puUMepe
B3aMMOJICHCTBUSl ~QJIIOMHHUSI C OKCHUJAMH HEKOTOPHIX  METaJUIOB,
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEAbI0). MeTol 3IIEKTPOHHOTO
Oananca.

48.00m1as xapakTEepUCTHKAa METAJUIOB TJIaBHBIX mnoArpynn Ilepuonnyeckoit
cucTeMbl XuMuueckux anemeHToB []. 1. Menneneesa, cTpoeHre X aTOMOB.
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Meraiumnyeckass CBA3b. P HanpsoKeHWM METauioB.  XapaKTEpPHbIC
XUMHYECKHE CBOICTBA METAJJIOB.

49.51eKTpor3 PACIIaBOB U PACTBOPOB COJICH. 3HAUCHUE DIICKTPOIHA3A.

50.Koppo3sust MmeTasmioB. Y clIOBUH, IPA KOTOPHIX TMPOUCXOIUT KOPPO3HUSI, MEPHI
3aIIUThl METAJUIOB U CIJIABOB OT KOPPO3HH.

51.Kanbiuii — npencraBuTeNb METAILIOB TNIaBHBIX noArpymnmn [lepuoauyueckoit
cucteMbl xumuueckux djeMmeHToB JI. M. MenneneeBa. OcoOeHHOCTH
CTpOCHHUSI aToMa, (Pu3MUecKue M XUMHUYEeCKHUe cBoiicTBa. CoeauHEeHUs
KaJIbIIHS.

52.AnmoMUHUA ~ —  TPEACTABUTENh  METAJIOB  TJABHBIX  MOJTPYIII
[leprnonnueckoin cucteMbl xuMHuecKux 3nemeHToB [[. 1. MeHnneneesa.
Crpoenuss artoma, (Qusnyeckue u XuMU4Yeckue cBoicTBa. CrulaBel
aJIIOMUHMUS.

53.Menp — npeacTaBuTeNh METAIOB MOOOYHBIX moArpynm [lepuoanueckoit
cucteMbl xumuueckux djeMmeHToB JI. M. MenneneeBa. OcoOeHHOCTH
CTpOCHUS aToMa, (pu3nyeckue u XumMudeckue cBorcTpa. CrijiaBbl MEJIH.

54.Kene3o — npeacTaBUTENh METAIIIOB MOOOYHBIX noarpynn [lepuoanyueckoit
cuctembl xumudeckux sjaeMeHtoB JI. M. MenneneeBa. OcoOeHHOCTH
CTPOCHHUSI aTOMa, XapaKTepHbIC CTENEHW OKHCICHUS, (QU3NUECKHe U
XxuMHYeckue cBorcTBa. CIijiaBbl JKejesa.

55.Mapranenr —  TOpeACTaBUTENb  METAUIOB  MOOOYHBIX  MOJATPYIII
[Tepuoguueckon cucreMbl xumuueckux 3neMeHToB JI. M. Menpeneesa.
OcoOeHHOCTH CTPOEHHUS aToMa, XapaKTepHbIE CTEMEeHH OKHUCIIEHUS,
dbuznyeckre u xumudeckue cBoricrpa. CoefuHEHUs] MapTaHiia.

56.00mast xapakTepucTUKa HEMETAIOB TJaBHOW moarpymmbl |V rpynmsr
[Iepuoanueckont cucrembl xumuueckod cuctemsl .M. Mennaeneena,
CTPOCHHE WX aTOMOB, BAJICHTHBIE BO3MOXHOCTH aTOMOB, (pu3myeckue u
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE. AJUIOTPOIHS yTIIEpOa.

57.00mas xapakTepUCTHKa HEMETAJUIOB TIJIABHOW NOATPYHIbl V Tpynimsl
[Tepuomuueckont cucrembl xumudyeckon cucrembl J[.M. Mengeneesa,
CTPOCHUE MX aTOMOB, BAJICHTHbIE BO3MOXXHOCTH aTOMOB, (hM3UYECKHE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHHE.

58.00mast xapakTepucTUKa HEMETAIOB TJaBHOW moarpymmbl VI Tpynmsr
[Iepuoanueckonn cucrembl xumuueckorn cuctemsl .M. Mennaeneena,
CTPOCHHE WX aTOMOB, BAJICHTHBIE BO3MOXHOCTH aTOMOB, (pu3mdeckue u
XMMHUYECKUE CBONCTBA, TPUMEHEHHE.

59.00mas xapakTepucTuKa HEMEeTauIoB riaBHOW mnoarpynnsl VI rpynmsr
[Tepuognueckont cucrembl xumudyeckon cucrembl J[.M. Menpaeneesa,
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CTPOCHHUE HNX AaTOMOB, BAJICHTHLIC BO3MOXHOCTH aTOMOB, (1)I/I?>I/I‘ICCKI/IC 141
XHUMHUYCCKHUC CBOﬁCTBa, ITPUMCHCHUC.

60.IIpombInuIeHHBIN CIOCO0 MOTYYEHHSI CEPHOM KUCIOTHI: HAYYHBIE IPUHITUITHI

JAHHOTO TMPOU3BOJCTBA. DKOJOIMUYECKHE MPOOJIeMbl, BO3HHUKAIOIIME IPH
IIPOU3BOJICTBE CEPHOU KUCIIOTHI.

lIpumepHnas memamuka 3a0au, npediazaemvlx 8 KOHMPOIbHOU pabome:

1.

w

OrmnpefesieHre MOJICKYJISIPHOH  (OPMyJIbI  OPraHWYECKOTO BEHIECTBA 10
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTAB.

HaxoxxaeHre MOJEKyIsapHON (OpMyIIbI OPraHMYECKOro COCAMHEHHS 10
macce (00bEMyY) TPOYKTOB CrOpaHUs.

PacueTsl M0 ypaBHEHUIO XUMHUECKON PEAKIIMHU 110 TeME «Y TJIEBOIOPOIBI».
Omnpenenenre MaccoBor (00BEMHOM) J0JM KOMIIOHEHTOB ((pakiuii) B
CMeCH.

Beruucnennss Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIivu,
€CJIM OJHO W3 BEIIECTB IaHO B U30BITKE.

Pertenne pacu€THBIX 3a7a4 Ha OMNpPEAEIeHHE JOAM BBIXOJAA MPOAYKTa
pEaKIMK OT TEOPETUIECKH BO3MOIKHOTO.

. Pemienne pacu€rHbIx 3amad Ha ompeseneHusi Macchl (0ObeMa, KOJTMYecTBa

BEIIECTBA) MPOJAYKTOB PEAKIUH, €CJIA OJTHO U3 BEIIECTB MMEET IPUMECH.
VYcranonenue (HopMysbl OPraHMYECKOrO BEIIECTBA MO MAaCCOBBIM JIOJISIM
AJIIEMEHTOB, BXOJSIINX B €r0 COCTaB, a TAKXKE M0 YPABHEHUSIM XUMHUYECKUX
peaKuuil.

Bpruucnenns ¢ UCIoONb30BaHUEM MTOHATHN «MAaCCOBAst JOJIsI pACTBOPEHHOTO
BEIIECTBA», <MOJISIPHASI KOHUEHTPALHU», <PaCTBOPUMOCTbH.

10 Beruncnenuss Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIHH,

€CJIM OJIHO M3 BEILIECTB JIaHO B BHJIE PACTBOpa C ONPEACIEHHON MacCOBOU
JIOJIEW paCTBOPEHHOTO BEILIECTBA.

11.YcranoBnenue (HopMysbl HEOPraHUYECKOTO BEIIECTBA MO XUMHUYECKUM

YPaBHCHHUAM Ha OCHOBC €TI0 XUMHNYCCKHUX CBOCTB MJIH CITOCOOOB IMOJIYy4YCHUA.

Kpumepuu OUCHOK RUCBMEHHBIX OMBEMO8.

Ommemka <OMAUYHO» CmMasumcs, eciu o00yyarowuics. BBITOIHUI padboTy

IMOJIHOCTBIO, YJIOKMBHINCH B OTBCACHHOC JIJIA pa6OTBI BpEMH, pa60Ta BBIIIOJIHCHA

0e3 ommOOK U HEAOUYETOB; AOMYCTIII HEe 00Jiee OTHOTO HEeJI0UeTA.

Ommemka «KXopouilo» cmaeumcs, ecjiu 06)/’{61}01414126}1: 34 OTBCJACHHOC BPCMs PCIINII

IpaBUJIbHO YCTLIPC 3aJdaHUsl W3 IISATH WM BbIIIOJIHUII pa60Ty IIOJIHOCTBIO, HO

JIOITYCTHUJI B HEW

— He 0oJiee 0HOM HETpyOOil OIIMOKU M OJTHOTO HEJA0UETA;
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WM He 0oJiee IBYX HEJI0UYETOB.

Ommemka «ydoeﬂemeopumeﬂbHo» cmaeumcA, eciu 06ytta10u;udc;z: 3a OTBCACHHOC
JJIA pa60TbI BpEMs IPABHUIJILHO BBIIOJIHUII TPH 3aJIaHUS U3 IIATHA MM JOITYCTHII.

He OoJsiee ABYX IpyOBIX OLIUOOK;

WU He 0oJiee 0HOM rpyO0oi M 0THOM HETpyOOii OIIMOKY M OJTHOTO HEJI0UETa;
WU He 0oJiee IBYX-TpeX HErpyObIX OIIMOOK;

WIN OTHOM HEerpyOoi OIIMOKU U TPEX HEJOUYETOB;

WJIH TIPH OTCYTCTBUU OIIUOOK, HO MPHU HATTMYHH YETHIPEX-TISITH HEJIOUETOB.

OueHKCl «Heydoefzemeopumeﬂbﬂo» cmasumcH, eciu 06)/1!61}01/(41/”/76'}2: 34 OTBECACHHOC

BPCM:1 BBITITOJIHHII MCHEC ITOJIOBUHBI pa6OTbI, AOITyCTHUITI HHUCJIO OIINOOK 1 HEO04YCTOB,

MPEBOCXOAIIEe HOPMY, MPU KOTOPOH MOXKET OBITh BBICTABICHA OTMETKA

«yZOBJIETBOPUTEIBHO.
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