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1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O INPEIAMETA
BJ1.06 Xumus

1.1. Ob6aacTs NpuMeHeHHs1 padoyeil NporpaMMsbl y4eOHOI0 MpeaMeTa

Pa6ouas nporpamma yue6Horo npeamera bJ1.09 Xumust sBisieTcst 4acThio 00111e00pa3oBaTeIbHOTO
[UKJIa 00pa30BaTEIbHON MPOrpaMMbl CPEIHEr0 MPO(EeCCHOHATBLHOTO OOpa30BaHMS — MPOrPAMMBI
MOATOTOBKM CIIEHAIUCTOB cpeaHero 3BeHa (mamee - I[IIICC3) mo coenmuanbHOCTH CPEIHETo
npodeccuonansHoro oopazopanus 21.02.05 «3emMeNbHO-UMYIIIECTBEHHBIE OTHOIICHUSD.

1.2. MecTo y4eOHOro npeaMera B CTpPyYKType 00pa3oBaTe/ibHOM IPOrpaMMBbl

B cootBerctBuu ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM CPEIHEro
obmiero oOpazoBaHusi y4eOHbBIN mpeaMmer «XUMHS» BXOTUT B MPEAMETHYIO o0sacth «ba3oBbie
JTUCIUIUIMHBDY U SBJSETCs 00s3aTeNbHbIM Ui u3ydeHus. ConepikaHue y4eOHOTo mpeamera «XHUMHUs,
npeAcTaBieHHoe B paboueit nporpamme, cootBeTcTByeT GI'OC COO, ¢ yyeToM mpUMEPHOW OCHOBHOM
o0pa30BaTeNpHON IporpamMme cpeaHero ooiero odpa3oBaHusA. YYeOHBIM IUIAHOM IO CHEIHATbHOCTU
21.02.05 «3eMenbpHO-UMYIIECTBEHHBIE OTHOIICHUS» HA N3ydeHHue XUMHUU Ha 0a30BOM ypOBHE OTBOAMTCS
117 gacos.

1.3. Ils1anupyemblie pe3yJibTaThl 0CBOCHUS Y4eOHOI0 NpeaMeTa

1.3.1. JInuHOCTHBIE pPe3yabTAThI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMSI OOYYArOIIMMHCSA MPOrPaMM
cpennero oOmiero o0pa3oBaHHMS (JIMYHOCTHBIM, METalpeAMETHBIM M IpeaMeTHbIM). Haydno-
METOJIMYECKOM OCHOBOHM ISl pa3pabOTKU TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS IMPOTPAMM CPEIHEro
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETHHOCTHBIA MOIXO/I.

B cooTBeTCTBHM C CUCTEMHO-AEATEIbHOCTHBIM MOJX0JOM B CTPYKTYpE TUYHOCTHBIX PE3yIbTaTOB
OCBOEHUSl IpeaMeTa «XUMHUS» Ha YpPOBHE CpEAHEro oOuero oOpa3oBaHUsS BBIJCJIEHBI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HaHUE OOYYAIOIIMMHUCA POCCUMCKON TPakKTAHCKOM HUIACHTUYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHHUIO;

HaJIMYue MOTUBALUU K 00yUEHUIO;

I[eJICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOeKICHUN TNYHOCTH HAa OCHOBE KIIIOYEBBIX IEHHOCTEH
Y UCTOPUYECKUX TPAJAUIINI 0a30BOM HAYKH XUMUU,

TOTOBHOCTb M CLIOCOOHOCTh 00YUaIOIINXCsl PYKOBOJICTBOBATHCS B CBOEH €ATEIbHOCTH LIEHHOCTHO-
CMBICJIIOBBIMU YCTaHOBKAaMH, IPUCYILIUMU 1IEIOCTHOM CUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HAJIMYUE TMPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEJTH U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHHUS IMpeaMeTa «XHUMHs» JOCTUTAIOTCS B €AMHCTBE Y4eOHOU H
BOCIIUTATEIbHON JESATEIbHOCTH B COOTBETCTBUU C TYMaHHUCTHUECKUMH, COLUOKYIbTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€aJaMH POCCHUUCKOTO TPaKIAaHCKOTO O0IIecTBa, MPUHATHIMU B
o0liecTBe HOpPMaMHM U MpaBWJIaMH MOBEAEHHUS, CHOCOOCTBYIOIIMMM IpOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYaIOIIHXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS IpenMera «XUMHS» OTpaxkaroT c(hOpMHPOBAHHOCThH OIbITA
MO3HABATENBHON U MPAKTUUYECKOH JEeATeThHOCTH O0YUYaIOIIUXCS MO pean3aluy MPUHATHIX B 00IecTBe
LIEHHOCTEM, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH, YBaKEHHS K 3aKOHY
Y TIPaBOTIOPSATIKY;

MPEJICTABICHUS O COITUATBHBIX HOPMAaX M MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOH JeSATEIbHOCTH IPU CO3/ITaHUH YUEOHBIX IPOEKTOB, PEILICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI JPYTUX MPH
aHallM3e pa3INYHbIX BUJOB YU€OHOU NeATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCHUTAHUS:

LIEHHOCTHOTO OTHOLLIEHUS K UICTOPUYECKOMY U HAYYHOMY HAcIEAUI0 OT€YECTBEHHON XUMHUU;
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YBa)XKEHUsI K TpOIlecCy TBOpYECTBA B OOJIACTH TEOPUU U NMPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUs TOTO, YTO NOCTIKEHHUS HAyKH €CTh Pe3yNlbTaT JUIMTEIbHBIX HAOMIOAEHUH, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B IMOJIYYCHHUU M TOCIEAYIOUIEM aHann3e WH(opManuu o
MePEeIOBBIX JOCTHXKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUS

HPaBCTBCHHOI'O CO3HAHUA, S TUUCCKOI'O ITOBCACHU,

CIIOCOOHOCTH OLICHUBATh CUTyallMU, CBA3AHHLIC C XWUMHWYCCKHMU ABJIICHUAMH, W I[PUHUMATH
OCO3HAHHBIC PCHICHHWA, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U ICHHOCTH

T'OTOBHOCTH OLICHHUBATDH CBOE MOBCACHHUEC U MTOCTYIIKHU CBOUX TOBapHLHefI C HO3I/II_[I/II7I HPaBCTBCHHBIX
U IIPAaBOBBLIX HOPM U OCO3HAHHC HOCJ'IC,I[CTBI/Iﬁ OTHUX ITOCTYIIKOB;

4) (OpMHUPOBAHMS KYJILTYPhI 310POBbS:

MOHWMAaHUS [ICHHOCTEH 3J0pOBOT0 U 0€30MacHOro 00pasa JKU3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXHYECKOMY 3JI0POBBIO;

COOJTIOICHHSI TIPAaBUJI OE30MIACHOTO OOpaIlleHHsI C BEIIIECTBAMH B OBITY, TOBCEAHEBHOM KH3HHU U B
TPYJIOBOM JCSITCILHOCTH;

IIOHUMAaHHus HCHHOCTU HpaBI/I.H I/IHHI/IBI/II[yaJILHOFO U KOJUNICKTUBHOI'O 6e3OHaCHOFO IIOBCICHUSA B
CUTYAIIUSX, YTPOXKAIOIIUX 30OPOBBIO U )KU3HHU JIIOJICH;

OCO3HaHUA HOCJ'ICI[CTBI/If/'I 158 HCHpI/IﬂTI/Ifl Bpe[[HBIX HpI/IBBI'-ICK (YHOTpC6J'IeHI/I$I AJIKOI'0JI4, HapKOTI/IKOB,
KYpEHHUs);

5) TPYAOBOr0 BOCHUTAHUS:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEIILCKOM IEATEIILHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BHUJIAX IEATEIBHOCTH;

YCTaHOBKHM HAa aKTUBHOE YYaCTHE B PEHICHUU MPAKTHYECKUX 3a/1a4 COLUAIBHOW HANPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY H3YYCHHIO MPOoecCHil pa3IMdHOrO poja, B TOM YKCIE Ha OCHOBE
HpI/IMeHeHI/Iﬂ HpCI[MeTHBIX 3HaHHfI 110 XUMHH,

YBKEHUS K TPYAY, JIOISAM TPYAa U pe3yJibTaTaM TPYIOBOMU JCATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaJbHON TpaeKTOpUHM OOpa3oBaHUs, OymyIIcH
npodeccud M pealu3aliil COOCTBEHHBIX JHM3HCHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa;

6)  5K00rHYECKOro BOCHIHTAHUS:

HKOJIOTHYECKH 11€J€CO00pa3HOro OTHOIIEHHS K MPUPOE, KaK HCTOUHUKY CYIIECTBOBAHMS KU3HU
Ha 3emie;

NOHUMaHMs TJ00aJILHOTO XapakTepa HKOJOTHUECKUX MpoOjeM, BIMSHUS SKOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMsSI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHXKEHMH XUMHM JUIsl DPELICHHs BOIPOCOB
PaMOHATBFHOTO TPUPOIOTIONH30BAHUS;

AKTUBHOT'O HETIPUATHS ACUCTBHUM, NPUHOCALIMX BpeA OKpY)Karolled MpUpOAHON cpene, yMEHHUs
IMPOrHO3UPOBATH He6HaFOHpI/I$ITHBI€ 9KOJIOTUYCCKUE TIOCIACACTBUA MPCANPUHHUMACMBIX HeﬁCTBHﬁ u
IpeJOTBpalaTh UX;

HAJIM4YHUA Ppa3BUTOTO SKOJIOTMYCCKOT'O MBIIIIJICHUA, DKOJIOTHUECKOH KYJIbTYPBI, OIIBITA ACATCIBbHOCTH
HKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS  PYKOBOJCTBOBaTbCS MMM B  II03HABaTEJIbHOM,
KOMMyHHKaTHBHOﬁ n COIII/IEIJIBHOﬁ IIPaKTUKE, CIIOCOOHOCTH U YMCHUSA aKTUBHO IIPOTUBOCTOATH UACOJIOTHHN
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HayK{ U 00IIECTBEHHOM MPAKTHKH;

NOHUMAaHHMS CTIEHU(PHUKN XUMHUH KaK HayKd, OCO3HaHUA €€ POy B POPMUPOBAHUH PALIHOHAIEHOTO
HayYHOTO MBIIUIEHHUS, CO3/IJaHUM I1IEJIOCTHOTO MPEACTaBIECHUS 00 OKpPY)KAIOIIeM MHUpPE KaK O €IUHCTBE
IPUPOJBI U YeNloBeKa, B MO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpoOJIeM COXpaHEHHs
MIPUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTM XUMHHM JUIS COBPEMEHHOH LMBHIM3allUU: B €€
I'YMaHUCTHYECKON HaMpaBJI€HHOCTH M Ba)KHOM pOJIM B CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI,
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pelleHnr TI00aNbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHUSI YEIOBEUYECTBA - CHIPbEBOM, YHEPreTHUECKOH,
MUIIEBOW W DKOJOTHYECKOW 0€30MacHOCTH, B PA3BUTUU MEIUIIUHBI, 00ECIICYCHUH YCIOBHI YCIENTHOTO
TpyJa 1 SKOJOTHYeCKH KOM(OPTHOM KHU3HH KaXKJIOTO YjieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METO/IOB MTO3HAHUS, HCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCMOJb30BaTh MOJy4yaeMble 3HAHMS AJS aHAIU3a U OOBSCHEHUS
SIBIICHUH OKPYKAIOIIEr0 MUPA W MPOUCXOASAIMUX B HEM HM3MEHEHHU, YMEHHUs JellaTh OOOCHOBAaHHBIC
3aKJIIOUYEHHs Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOLIMXCS JAHHBIX C LENbI0 MOJYy4eHUs! JOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUA MJSl pellieHus mnpobdiemM B
pEeATbHBIX KU3HEHHBIX CHTYAI[UsX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENIbCKON A TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX cepax MpodecCHOHATHHON AeITeTbHOCTH.

1.3.2. MeTranpeaMeTHbIe Pe3yJbTAThI 10JKHbI OTPAKATh:

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS YY€OHOTO MpeaMera «XHUMHs» Ha YPOBHE CPETHETO
o01mero o0pa3oBaHus BKIFOYAIOT:

3HaUUMBbIE I (OPMUPOBAHUS MHUPOBO33PEHUS o0yJarmuxcs

MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) OOILIEHAYyYHbIe MOHITHS, OTPa)arollHe LEeJIO0CTHOCTb
HAyYHOW KApTUHBI MUpPa U CIEeNU(PHUKY METOJOB IMO3HAHUS, HCIIOJIB3yeMbIX B €CTECTBEHHBIX HayKaX
(MaTepusi, BEIIECTBO, HHEPrusi, SBICHHUE, MPOIECC, CHUCTEMa, HAy4YHBIM (HaKT, MPHUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHE, N3MEPECHHIE, YKCIICPUMEHT U JIPYTHUE);

yYHHUBEpCcaibHble YydeOHbIe NeHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATUBHBIC, pETyISTUBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIOCOOHOCTh 0o0ydJaronmxcst WCII0JIh30BaTh OCBOCHHBIEC MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUSA U YHUBEPCaIbHbIC y4eOHbIE NEHCTBUS B MO3HABATENBHOM M COLIMABLHOM
MIPAKTHKE.

MeTtanpeameTHble  pe3yabTaThl  OTPaXKalOT  OBJAJCHHWE  YHUBEPCAJIbHBIMU  Y4EOHBIMH
MMO3HABATEIFHBIMU, KOMMYHUKATUBHBIMY U PETYJISTUBHBIMH JICHCTBUSMHU.

ITo3HaBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe 1elcTBUS

Ba3oBble joruyeckue AeicTBuUs:

CaMOCTOSITENNbHO (POPMYITHPOBATH U aKTYAIU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPE/ICIIATh e JCITeILHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU WX JIOCTHIKEHUS, COOTHOCHTH
PE3yNbTaThI AEATENBHOCTH C TOCTABIEHHBIMU IEJISIMH;

UCIIOJIb30BATh MPH OCBOCHUHW 3HAHHUN MPUEMBI JIOTUIECKOTO MBIIUICHUS - BBIJICISITH XapaKTEPHBIE
MPU3HAKU TIOHATUN M yCTaHAaBIUBATh MX B3aWMOCBS3b, HCIOIB30BAaTh COOTBETCTBYIOIINE MOHATHUS IS
O00BSICHEHUS OTAENBHBIX (PAKTOB U SIBICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(PUKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHUYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty N3Y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCykJeHUs (MHIYKTHBHBIC, ACIYKTUBHBIC, 1O aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMSI B PACCMATPUBACMBIX SBICHUSAX, (OPMYJIHPOBATh BBIBOJLI H
3aKJIFOUEHUS;

MPUMEHSTH B TIPOIIECCe TIO3HAHWS, UCTIONB3YeMbIe B XUMHUH CHMBOJIMYECKHE (3HAKOBBIE) MOJICIIH,
peoOpa3oBbIBaTh MOJIENbHBIE MPEACTABICHUS - XUMHUYECKHA 3HAK (CHMBOJI) DJIEMEHTa, XMMHUYECKas
dbopMyIa, ypaBHCHHE XUMUICCKOW PEaKIUH - TIPU PEIICHHH YIeOHBIX MO3HABATEIBHBIX U MPAKTHICCKUX
3a/a4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC TPEACTABICHUS JIs BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y9IaeMbIX BEIIECTB M XUMUYCCKHX PEAKITHH.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHKS BEIIECTB M XUMUICCKUX PEAKITHIA;

dbopMynUpoOBaTh IENIN U 33/1a4U UCCIIEIOBAHUS, HCIIOIH30BATh MOCTABICHHBIE U CAMOCTOSATEIHHO
chOpMyIMPOBAHHBIE BOMPOCH B KayeCTBE HWHCTPYMEHTA TO3HAHHWS M OCHOBBI I (DOPMHpPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BJIQJICTh HAaBBIKAMH  CaMOCTOSITCIIGHOTO  IUTAHWPOBAHWS W TPOBEACHUS  YICHUUYCCKHUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HaOMIOJaTh 3a XOJIOM IMIPOIecCa, CaMOCTOSTEIhHO
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IIPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHMpOBaTh 000OIIEHNS U BBIBOJBI OTHOCUTEIBHO J1OCTOBEPHOCTH
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIATH 00OCHOBAHHBIN OTUET O MPOEIaHHON paboTe;

nproOpeTaTh ONBIT YYEHWYECKOH HCCIeN0BATEIbCKOW M NMPOEKTHOW NESITEeIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIeHHUs MPAaKTUYECKUX 3a/ad,
IIPUMEHEHHIO Pa3JIMYHBIX METOOB O3HAHU.

Pabora ¢ unopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX HMCTOYHMKAX HMHGOpManUM (HaydyHO-NOMYJspHas JuTepaTypa
XUMUYECKOTO COZEpIKaHuUs, CIPAaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), aHATHM3UpOBaTh HUH(OPMAIIHIO
pasnuyHbIX BHJIOB U (GOpPM NPEACTABICHUSA, KPUTHYECKH OLEHMBAaTb €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(GopMynHMpoBaTh 3apOoCkl U MPUMEHATh PAa3IMYHbIe METOJIbI IIPU MOUCKE U 0TOOpe MH(pOpMaIuH,
HEOO0XOAUMO 7151 BBITOTHEHHS y4eOHBIX 3a/1a4 ONpPeAeIEHHOTO TUIIA;

npuoOpeTaTh ONbIT HUCMOJIB30BaHUS MH(POPMALNOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIIbHYIO (OpPMY ITPpEACTaBICHUS HH(POPMALUH (CXeMBbI, TpapuKH,
JMarpaMMbl, TaOJIUIbI, PUCYHKU U IPYTHE);

UCIOJIb30BaTh HAay4yHBIN SI3bIK B KaueCTBE CPENICTBA MpH paboTe ¢ XMMUYECKOM HMH OpMAaIUei:
OPUMEHSATh MEXIpeIMETHbIE ((pU3MUecKue W MaTeMaTH4ecKue) 3HAKW M CHMBOJIBI, (OPMYJIH,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1efiCTBUSA:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)XKJaeMOH TeMbl B XOJ€ JAWalora W/WIH JUCKYCCHH,
BbICKa3bIBaTh UJAEH, (HOPMYIUPOBATh CBOU IPEIJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEIIOKEHHON
3a/1a4y;

BBICTYNIaThb C TIPE3CHTALMEN pPE3yabTaTOB I103HABATEIBHOM JIEATENBHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIIOJHEHUM XMMHUYECKOTO SKCIIEPUMEHTA,
IPAKTUYECKON pabOThI MO UCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluy yueOHOro MpoeKTa
1 (OpMYITHPOBATH BBIBOJBI IO PE3yabTaTaM MPOBEAEHHBIX HCCICIOBAHUI MYTEM COTIIACOBAHUS TTO3UIIUI
B X07i€ 00CYX/1IeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

CaMOCTOSITENILHO INIAHUPOBATh U OCYILLECTBIISTH CBOIO ITO3HABATENBHYIO JEATEIBHOCTD, OIPEEIIss
e€ 1eNM ¥ 3a]1a4M, KOHTPOJIUPOBATh U MO0 MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAIaraeMblil alrOpUTM
JEeWCTBUI MpH BBHIIOJHEHUU YYeOHBIX U HCCIIE0BATEIbCKUX 3ajay, BBIOMpaTh Haubosee 3(pPpeKTUBHBIHN
CHOC00 MX pelIeHusl ¢ y4ETOM MOJIyYE€HHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTHA HA OCHOBE CAaMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHble pe3yJibTaThl O NPeAMETHOH 00J1acTH « XMMMHSD) 10JKHBI 00ecleYnBaTh:

1) chopMUpOBAaHHOCTb MPEACTABICHUNA: O XUMHUYECKOW COCTABIAIOLIEH €CTeCTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJIEHUN NPUPOJIbI, B (POPMUPOBAHUU MBILIUIEHUS U KYJIbTYPbI
JMYHOCTH, €€ (DYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOOUMOM MAJIs pEUIeHHs MPaKTHYECKHX 3ajad
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpenie;

2) BHaJieHUEe CUCTEMOW XMMHUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHS
(XMMHYECKUH AIEMEHT, aTOM, dJIEKTPOHHAsT 000J0UKa aToma, s-, p-, d-3JIEKTpOHHBIE OpOUTATIN aTOMOB,
WOH, MOJIEKYJIA, BAJIEGHTHOCTD, 3JIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKas CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIA 00bEM, YIIIEpOIHBINA CKeNeT, PYHKIMOHANbHAS IPYyIIa, pajguKall, H30Mepus,
MU30MEPBI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIIE€BOJOPObI, KUCIOPOI- U a30TCOAEPKALUE COCAUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (yriIeBObI, JKUPBI, OCIKH), MOHOMEp, OJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAVHEHMSI, KPUCTAIIIMYECKAsl pEIIeTKAa, TUIBl XUMHYECKHX pPEaKIMH
(OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30-U HHAOTEPMUYECKUE, PEaKIUd HOHHOrO OoOMEHa), pacTBOD,
ANIEKTPOJIUTBI, HEAIEKTPOJUTHI, DJIEKTPOJIUTHYECKAs] TUCCOLMALIUSA, OKHUCINTENb, BOCCTAHOBUTEIND,
CKOPOCTb XMMHMUYECKON peaKkIy, XUMUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TEOpPHS XHUMHYECKOTO
CTpO€HMsI oOpraHuueckux BemecTB A.M. bytiepoBa, Teopus 3IEKTPOIMTHUECKON AMCCOLMAINH,
nepuoanueckuii 3ako J.M. MenneneeBa, 3aKkoH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIHYECKUN
A3BIK XUMHUH, (DAKTOJOTMUECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJIYYEHHH M O€30MacHOM
UCIOJIb30BAaHNN BaXHEMIINX HEOPraHMYECKHMX M OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JESTEIBHOCTH YEJIOBEKA;
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3) chopmMHpOBaHHOCTH YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKU M B3aUMOCBS3b M3YYEHHBIX
MOHATHM, TPUMEHSATH COOTBETCTBYIOIINE OHSITHS IIPH ONIMCAHUM CTPOEHUS U CBOWCTB HEOPTaHUUECKUX U
OpPraHMYECKUX BEIIECTB U UX MPEBPAILEHUI; BBIABIATH B3aUMOCBSI3b XMMUUYECKUX 3HAHUI C TOHATUSIMU U
IIPEICTAaBICHUSIMU IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) chopMUPOBAHHOCTb YMEHHUH HCMIOJIb30BaTh HAUMEHOBAHMS XHMHYECKUX COCIUHEHUN
MEKTYHAPOJAHOTO COK3a TEOPETUYECKON U MPUKIAJIHOW XUMUU M TPUBHUAIBHBIE HA3BAHUS BAKHEUIIMX
BelIECTB (ITUJICH, alleTHIIEH, IHLIEpUH, (heHo1, popManbaerul], yKCycHas KUCiaoTa, INIULWH, YTapHbIi ras,
YIJIEKUCIBIN a3, aMMHaK, ralleHasl U3BECTb, HETAlleHas U3BECTh, IUTHhEBAs COJA U IPYIHX), COCTABIATH
(bopMyIibl HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB, YPABHEHUS] XUMUYECKUX PEaKIuil, 0ObICHATh UX
CMBICJ; TOATBEP)KIaTh  XapaKTEpHbIE XMUMHUYECKHE CBOMCTBA BELIECTB  COOTBETCTBYIOIIHMMU
AKCIIEPUMEHTAMHU U 3aMUCSMU YpaBHEHUI XUMUYECKUX PEeaKIuii;

5) chopMUPOBAaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIICKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K OIMpPE/IeJICHHBIM KJIaccaM U IpyIIaM COeIMHEHUH, XapaKTepu30BaTh UX COCTaB
U Ba)KHEHIINE CBOWCTBA; ONIPENEIATh BUIbl XUMUYECKUX CBsI3€l (KOBaJEHTHAs, HOHHAsI, METAJUIMYECKas,
BOJIOPOJIHAS ), TUITBI KPUCTAIITMYECKUX PEIIETOK BEIIECTB; KJIaCCU(PHUIIMPOBATh XUMHUUECKUE PEAKIIHH;

6) BIaJeHUE OCHOBHBIMH METOJAaMH HAy4HOTO IO3HAHHS BEUIECTB U XMMMUYECKUX SIBICHUMN
(HabnrofeHue, u3MepeHue, SKCIePUMEHT, MOJICTUPOBAHUE);

7) cOpMHPOBAHHOCTh YMEHHUH MPOBOJUTH PAcyeThl O XMMHUYECKHUM (POpMyJiaM U ypaBHEHHUSM
XUMHUYECKUX pEaKIHi C HUCHOIb30BaHHEM (U3MUECKUX BEIMYUH, XapaKTepU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOPMAJIbHBIC YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA,;
UCIOJIb30BaTh CHUCTEMHbBIE XWMUYECKUE 3HAHHS [JIsl MPUHSATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH U UX PUMEHEHUEM;

8) chOpMUPOBAHHOCTH YMEHMH TJIAHUPOBATH U BBIMOJIHATH XUMHYECKHH OKCHEPUMEHT
(npeBpallleHUsl OpraHUYECKUX BEIIECTB IIPU HAarpEBAaHUU, MOJYyYEHUE STUJICHA U U3yUYEHUE €r0 CBOWCTB,
KaueCTBEHHbIC PEaKIUU Ha albJeruibl, Kpaxmal, YKCYCHYIO KHUCIOTY; AeHaTypamus OEIKOB MpH
HarpeBaHuu, LIBETHbIE PEAKIIMK OEJIKOB; MPOBOIUTH PEAKLIMU HOHHOT'O OOMEHA, ONPENEATh CPEly BOAHBIX
pPacTBOpPOB, KaueCTBEHHBIC PEAKIMH Ha Cyib(aT-, KapOOHAT- U XIJIOPUI-aHUOHBI, HA KATUOH aMMOHMUS;
pelaTh dKCepuMeHTalIbHbIE 3a7auu 1o TemaM "Meramibl" 1 "Hemerannsl'") B COOTBETCTBUH C paBUIIaMHU
TEXHHUKHU 0€30MaCHOCTHU MPpU 0OpAIIeHNUH C BEIIeCTBAMU U JIabopaTOPHBIM 000pyA0BaHUEM; TIPEICTABIISTh
pe3yabTaThl XUMHUECKOTO SKCIEPUMEHTa B (pOpME 3alMCH YpaBHEHUH COOTBETCTBYIOUIMX PEAKIHUN U
(GbopMynHUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YIbTATOB;

9) chopMHpOBaHHOCTH YMEHMSI aHAJIW3UPOBATh XUMHUECKYI0 HH(OpMalMIO, MOTy4yaeMmMyrl U3
Pa3HBIX HCTOYHHUKOB (CPeICTB MacCOBOM MH(opMaIum, ceTb IHTepHET u apyrue);

10) copMHUpOBaHHOCTH YMEHHI COOJIIOAATH MPABHIIa IKOJIOTHYECKH IEIECO00Pa3HOTO MOBEICHUS
B OBITY M TPYJIOBOH AEATENBHOCTH B LIETSAX COXPAHEHUS CBOETO 3JI0POBbsSI M OKpYXKarolled MpUpOIHOM
Cpelbl; YUHUTHIBaTh OMACHOCTh BO3AECHCTBHS Ha >KMBBIE OPTaHM3MbI OINPEAEICHHBIX BEIECTB, MOHUMAs
CMBICJI TTOKa3aTels IPEAeIbHON JOIyCTUMOM KOHLIEHTPALH;

11) ans o6yyaronuxcs ¢ OrpaHHYeHHBIMU BO3MOXHOCTSMU 3710POBbsI: COOPMUPOBAHHOCTh YMEHHUS
IPUMEHSTH 3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XMMUYECKUX SIBIICHUIA;

12) nnst crnenbix U CIaOOBUIAIIMX OOy4arOMUXCs: CHOPMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh
penbedHO ToUeuHyto cucteMy o0o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/bI Y4eOHOI padoThl

Buj yueOHoi1 padoThI O0bem B yacax
Teoperunueckoe o0ydeHne 44 gaca
[TpakTryeckue u 1a0OPaTOPHBIC 3aHATHS 34 yaca
CamocrosrtensHas pabora 39 yacosB
OO0uuii 00bemM 00pa3oBaTeJIbHON NPOrPaMMbl 117 gyacoB




2.2. TemaTuuyecKuil IJIaH U cofep:kaHue yueOHou qucuuiuinabl B/1.06 Xumus

HaumeHoBaHue pa3jiesioB u Conep:kanue y4eOHOI0 MaTepuaia U GopMbl OPraHU3alMHU 1eATeIbHOCTH Oo0bem B Koabi
TeM o0yuaromuxcs (TeopeTH4ecKoe o0yueHune, NpaKTHYecKHe U J1adopaTOpHbIe 3aHATHSA) yacax KOMIIeTeHI Ui,
¢dopmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3J1eMEeHT
NPOrpaMMblI
Tema 1. Ipeamer | [Ipeamer opraHnyecKOrd XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B ITOJYYCHUHU 4 OK 01, OK 02,
oprannvyeckoii xumum. Teopusi | HOBBIX BEIIECTB U MaTepuaioB. TeopHs CTPOEHUST OPraHUYECKUX CcoeauHeHui A.M. OK 04
CTpPOeHMs opranuuyeckux | byrnepoBa, e€¢ ocHOBHBIE monokeHUs1. CTPYKTYpHBIE (OPMYIIBI OPraHUYECKUX BEIICCTB.
coenquHenuii A.M. bBytiiepoa | ['omonorus, nzomepusa. XumMuueckas CBs3b B OpPraHMYECKUX COCAMHEHUAX: KPATHBIE CBA3H,
0- U T-CBSI3U.
[IpencraBienue o knaccupuKay OpraHu4ecKux BeuiecTs. HomeHkiaTypa opraHn4eckux
COEMHEHUH (cucTeMaTHYecKas) U TPUBHAJIbHbIE HA3BAHUS BaXXHEHIINMX MpeCTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB.
Tema 2. IIpeneabHbie | ATKaHbI: COCTaB M CTPOEHHE, IOMOJIOTMUECKMH psa. MeTaH W 3TaH - mpocTeline 4 OK 01, OK 02,
YIJ1€BOAOPOABI - AJTKAHBI NPEJCTaBUTENIN AJIKAHOB: COCTaB, XUMHYECKOE CTpOeHHE, (pU3MUecKHMe U XUMHUYECKHUE OK 04
CBOICTBa (peakUMM 3aMELIEHUS U TOPEHMsI), HAXOKIEHUE B MIPHUPOJE, TMOIYYeHHE U
IIPUMEHEHHUE
Tema 3. HenpeneabHble | AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH PsA. DTUIIEH - TPOCTEHIINN PECTABUTEND 6 OK 01, OK 02,
YIJ1€BOAOPOABI: aJIKeHbl, | AIKEHOB: COCTaB, XUMHUECKOE CTpOeHHUE, PU3NUECKUEe U XUMUYECKHE CBOMCTBA (peaKIuu OK 04
aJIKaJJHeHbl, ATKHHbI TUAPUPOBAHUS, TaJOre€HUPOBAHUS, THApATallid, OKHCIEHUS M  MOJUMEPHU3ALIH)
HaXO0XJICHNE B IPUPOJIE, TOITYYEHUE U IPUMEHEHUE.
Ankanuensl: OyragueH-1,3 u MerunOyragueHn-1,3, XHMHUYECKOE CTPOEHME, peakuus
NOJMMEpHU3alMY, TPUMEHEHHe (Is1 CUHTE3a MPUPOAHOTO U CHUHTETHYECKOro Kaydyka U
PE3UHBI).
AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKMHA psA. ALETHWIEH -
IPOCTEHIINNA MpPeICTaBUTENb aJKWHOB: COCTaB, XMMHMUYECKOE CTpOEHHE, (U3NYEeCKue U
XMMHUYECKHE CBOMCTBA (peaKIuy T'HIpUPOBAHUS, TaJOr€HUPOBAHUS, THpATAllUK TOPEHHUS),
HaX0XJIEHHWE B IPUPO/Ie, OTYYEHHE U TPUMEHEHNE
Tema 4. Apomaruueckme | ApeHbl: O€H30J M TOJYOJ, COCTaB, XMMHUYECKOE CTPOCHHME MOJEKyJ, (uznyeckue u 4 OK 01, OK 02,
YIJIEBOAOPOAbI XUMHYECKHE CBOMCTBA (peakuuu TaJOTr€HUPOBAHUS M HUTPOBAHUS), TNOJyYEHHE U OK 04
npuMeHeHue. BrusHue OeH307a Ha OpraHM3M —4elloBeKa. | eHeThyeckas CBs3b
YIJI€BOJI0POOB
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Tema 5. IIpupoanbie
HCTOYHUKHU YIJIEBOJAOPOAOB M
HX nepepadoTka

[Tpuponusiii ra3. IlonyrHeie HedTsHbIe ra3el. HedTh u e€ mpoucxoxaenue. CrocoOb
nepepabOTKM He(TH: MEPeroHKa, KPEKUHT (TePMUYECKUH, KaTanuTudeckuii). [IpomayKTer
nepepaboTku He()TH, UX MPUMEHEHHE B IPOMBIIIICHHOCTH U B ObITy. KamMeHHBIN yronp u
HPOJYKTHI €T0 NepepabOTKH.

Tema 6. Cimpthl. ®eHoul

[IpenenbHble OAHOATOMHBIE CHUPTBI: METAaHOJI M 3TAaHOJ, XUMHUYECKOE CTPOECHUE,
dusznyeckue W XUMHUYECKHE CBOWCTBA (peakUWd C aKTHUBHBIMH  MeTajlaMu,
raJIoreHOBOJIOpPOAAaMH, TOpEHHUE), NmpuMeHeHue. BogoponHas cBszb. dusmonormueckoe
JeiiCTBIE METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHOroaTOMHBIE CITUPTHI: STUICHITIMKOIb U TIIUIEPUH, XUMUYECKOE CTPOCHUE, PU3UIECKUE
U XMMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU METajllaMH, KaueCTBEHHas
peakuys Ha MHOTOaTOMHBIE CIUPTHI). PU3NOIOTNYECKOE AEHCTBUE HA OPTaHU3M YEJIOBEKA.
[TpuMeHeHue TIuIepUHa U STUIICHTJTUKOIA.

®enou. CTpoeHue MOJIEKYJIbl, PU3MUECKUE U XUMHUECKUE CBOMCTBA (peHosa. TOKCHYHOCTh
denona, ero pusmonornueckoe AeicTBUe Ha Opranu3M uenoseka. [Ipumenenue denona

Tema 7. Auibieruabl.
KapGonoBble KMCJIOTHI.
CaoxHbie 3¢upbl

Anprerunsl: GopMambACTHI M aleTalbACTHI, XUMHUECKOE CTpOCHHE, (hU3UYECKHe U
XMMHUYECKHE CBOIMCTBA (PEaKLMU OKUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLIUH),
MOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeelibHble KapOOHOBBIE KUCJIOTHI: YKCYCHAash KHUCIIOTA, XHMHYECKOE
cTpoeHHue, (uU3NUEeCKHe M XMMHUYECKHE CBOWCTBa (00IIME CBOWCTBAa KHUCIOT, peaKius
Tepu(UKanMn), NodydeHne U npumeHeHue. CTeapuHOBas U OJIEMHOBAs KHUCIIOTHI KaK
IPEJICTABUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mblja Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE JEICTBHE.

CrnosxHble 2Qupbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
JKupbl Kak IPOM3BOJIHBIE TIMIIEPHHA U BHICIIUX KAPOOHOBBIX KUCIOT. ' MApOIN3 )KUPOB

Tema 8. YrieBoanl

VYrieBonbl: coCTaB, KilacCU(PUKALMS YIIeBOAOB (MOHO-, AU- U TIoJIMcaxapubl). ['moko3a -
OpOCTEHIINKA MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHS MOJICKYNbI, (u3nueckue U
XUMHUYECKHE CBOMCTBA TIIIOKO3BI (B3auMojeiicTBue ¢ ruapokcuaom meau(ll), okucnenue
aMMHUAYHBIM pacTBOpoM okcunaa cepebpa(l), BoccTaHOBiIeHHE, OpOKEHUE TIIIOKO3BI),
HaXOXJCHWE B TMpPHUPOJE, TPUMEHEHHWE TIIIOKO3bI, OWOJIOTHYeCKas pollb B
KU3HEJEATENILHOCTH Oprann3Ma uenoeka. @otocunTtes. @pykTo3a Kak U30MEP TIIFOKO3BI.
Caxapo3a - peicTaBUTeINh JUCaxapua0B, THIPOJINA3 Caxapo3bl, HAXOXKICHHE B IPUPOJE U
npuMeHeHrne. Kpaxman u 1emirono3a Kak IpUPOIHBIE TIOTUMEPHL: CTPOCHHE KpaxMmana U
IEJUTEOJIO3BI, (PU3UYECKHE W XMMHYECKHE CBOWMCTBA Kpaxmaia (THIPOJH3, KadeCTBEHHAs
pEaKIUs C HOAOM).

OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
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Tema 9. AMUHBI.
AMHUHOKHUCJIOTBI.
Beakn

AMHHBI: METUJIAMUH - TPOCTEUIIMNA TNPEICTAaBUTENIb AMUHOB: COCTaB, XHMHUYECKOE
CTpoeHHEe, (PU3NYEeCKHe M XHMHUYECKHE CBOMCTBA (PEaKIMU C KHCIOTaMH W TOPEHUs),
HAXO0XJICHWE B TMPUPOJE. AMUHOKUCIOTH KaKk aM(OTEpHBIE OPraHUYeCKUE COCIUHCHUS.
®dusznyeckue W XUMHUYECKHE CBOWCTBA aAMUHOKHCIOT (Ha TIpUMEpe TJIMIMHA).
Bbuonornyeckoe 3nauenne aMMHOKHUCIOT. CUHTE3 NENTHIOB.

benku kak npupoHbie noauMepsl. [lepBudHas, BToprudHas ¥ TPETHYHAS CTPYKTYpa OCIIKOB.
XVUMUYECKUE CBOWCTBA OENKOB: THIPOJIU3, JICHATYypalus, KaueCTBEHHBIC DPEAKIMH Ha
OeJIKU.

Tema 10. IlnacTMacchl.
Kayuyku. Bosiokna

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJICKYJSIDHBIX COCAMHCHHIA: MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, CTEIICHb MOJIMMEPHU3AINH, CPEIHSS MOIeKysipHas Macca. OCHOBHBIE
METOJIbI ~ CHHTE3a  BBICOKOMOJICKYJISIPHBIX  COCAMHCHHA -  TMOJMMEpH3alus |
MOJIMKOHCHCAIIUS.

[TnactMaccel  (TMONMHMATWIICH,  MOJMIPONKJICH,  TOJUBUHWIXJIOPHI,  IOJHUCTUPOIN).
HatypanbHblii W cuUHTeTHYecKHE Kaydyyku (OyTaJWEHOBBIA, XJIOPOIPEHOBBI U
M30MpEeHOBHIN). BosokHa: HaTypanbHbIE (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE
(amreraTHOE BOJIOKHO, BUCKO3a), CHHTETHUECKHE (KaIPOH U JIaBCaH).

Tema 11. Crpoenue aTomoB.
Ilepuoauyeckuii  3aKOH H
Ilepuoauyeckas cucrema
XHMHYECKHUX 3JIEMEHTOB

JI.LA. MenaejieeBa

Xumuueckui snemeHT. Artom. CocTraB aroma, H30TOMBL. JIEKTPOHHAsE 000JI0OYKA.
DHepreTuyeckue ypOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNU, S-, p-, d-, f-3IEMEHTHI.
OcobeHHOCTH pachpeeNieHrs AJIEKTPOHOB MO OPOUTANIIM B aTOMax MaJIbIX U OOJBIIUX
NepUoOAOB. JNEeKTpoHHass KoH(purypauuss atomoB. [lepuonuyeckuit  3akoH U
[lepuoaunueckas cuctema xumudeckux onemeHtoB JI. M. Mengeneea. CBsi3b
NepUoIMYecKoro 3akoHa u IlepuoaMyeckol CHCTEMBI XUMHUYECKHUX 3JIEMEHTOB C
COBPEMEHHON TEOpHEHl CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIIaM U
nepuosiaM. 3HaueHHe MEePHOAMYECKOTO 3aKOHA M CHCTEMBl XUMUYECKHuX dyeMeHToB J[.U.
MenzeneeBa B pa3BUTHH HAyKH.

Tema 12. CTpoeHnue BemecTBa.
MHuoroo0pa3ue BelecTs

Crpoenue BemecTBa. XUMUYECKast CBsI3b. BUbI (KOBaJeHTHAsI HEMOJSPHAS U TOJSpHAs,
MOHHAsI, METAJTNYeCKas)) 1 MEXaHU3Mbl 00pa30BaHUsI XUMUYECKOW CBA3M (OOMEHHBIH U
JIOHOPHO-aKIENITOPHBIN). BogoponHas cBsi3b. BaeHTHOCTS.

DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb OKuciieHus. KaTHoHbI U aHMOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOCHHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTBA. THUIIBI KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BELIECTB.

[TousTne o0 gucnepcHbIX cucteMax. FcTtuHHble pacTBOpbl.  KonmdyecTBEeHHBbIE
XapaKTEpUCTUKU PACTBOPOB (MaccoBas J0JIs BEIIECTBAa B paCTBOPE).

Knaccudukanms Heoprannyeckux coequHeHnii. HomeHnkiatypa HeopraHn4ecKux BEIIECTB.

OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
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Tema 13. XuMH4YecKue

peakuu

Xumnueckas peakuus. Krnaccupukanmuss XMMHUYECKUX PpEaKIUil B HEOPTraHUYECKOH |
OpPraHMYEeCKOM XHMMHMHM. 3aKOH COXpaHEHUsI MacChl BEILIECTB; 3aKOH COXPAaHEHUS H
MIPEBPAILCHHS DHEPTUU TIPU XUMUUYECKHUX PEaKLIUX.

CkopocTh peakiuu, €e 3aBHUCHUMOCTb OT pa3NuyHbIX (akTopoB. OOpaTHMble pEaKIMH.
Xumnueckoe paBHoBecHe. DaKTOPBI, BIUSIONINE HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHSI.
[Mpuntun Jle Ilatenpe. DOnekTponutudeckas auccoruaius. CuibHbIE H  clla0ble
anekTpoiuThl. Cpefa BOJHBIX PAacCTBOPOB BEIIECTB: KHCIHAs, HEHUTpaJibHAsl, IIETOYHAS.
Bonopoansriii mokazarens (pH) pactBopa. Peakuuy moHHOTO OOMEHa B OPraHMYECKOW M
HEOPraHUYECKOU XUMUHU.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loHsATHE 00 3MeKTponM3e pacIijiaBoB U
pacTBOPOB COJICH.

[IpuMeHeHue 31eKkTpon3a.

OK 01, OK 02,
OK 04

Tema 14. MeTawibl

Mertannsl. [lonoxenue meramuioB B Ilepuoanueckoil cucteMe XMMHYECKUX 3JIEMEHTOB.
OCOOeHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O6mue gusnueckue
cBoiictBa MerawioB. [IpuMeHeHue MmeramuioB B ObITy, npupoje M TexHuke. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUUECKUH s HanpspkeHni MetaioB. O0mmue crnoco0bl MOTydeHus
metauioB. Kopposust MetamnoB. CriocoObI 3alIUTHL OT KOPPO3HH.

OOmast xapakTepucTuka MeTauloB TIiaBHbIXx mnoarpynn (IA-rpynma, IIA-rpymnma)
[Teproanueckoil CUCTEMBl XMMHUYECKHUX AJIEMEHTOB. AOMUHUNA. AM(pOTEpHBIE CBOMCTBA
OKCHJIa U TUJIPOKCHJIA AIFOMHUHHSL.

OO6mass xapakTepucTuka MeTauioB mHoOouHblx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMBI XMMHUECKUX DJIEMEHTOB: MEJb, IIMHK, XPOM, Xkejle30. BaxkHelne coequHeHns
METaJUI0B (OKCHJIBI, TUAPOKCHJIBI, COJIN).

Tema 15. HemeTamiabl

Hewmertannsl. [Tonoxenne HemetamwnoB B [lepruoaudeckoii cucTeMe XMMHUECKHUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOeHUsI aTOMOB. Du3nyecKkrue CBOMCTBA HEMETAILIIOB.
AnnoTponusi HEMETAUIOB (Ha MpuUMeEpe KHUCIopoAa, cepbl, (ochopa u yrimepona).
XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3zoTa, ¢ocdopa,
yraepoga W KpeMHus). Okcuiasl HemeTauioB. Kucnopojconepkamme KUCIOTHI.
BopopoHbie coeTuHEHUs] HEMETAJLIOB.

Tema 16. Cea3b

HEOPraHUYeCKHUX
OPraHMYecKHUX BelecTB

U

Heopranuueckue u opranndeckue KucinoTsl. HeopraHnueckue 1 OpraHuuecKue OCHOBAHUS.
AM@oTepHble HeopraHMYeCcKHe W OpraHuyecKkue coeAuHeHHs. ['eHeTmyeckas CBs3b
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB

Tema 17. XuMuA 4 JKN3HL

Posb xuMuu B oGecrieueHnn SKOI0rMYeCKOM, YHEPreTUYECKO U MUIeBol 0€30MacHOCTH,
pa3BUTUN MeIuUUHBL [loHsATHE O HaydyHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUYECKHX
peaKkui.

OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
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[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUATIAX TIPOMBIIUICHHOTO MOJTY4EHUS BOKHEHTITHX
BelIecTB (Ha MpUMepax MPOU3BOJCTBAa AMMHAKa, CEPHON KUCIOThI, METAaHOJIA).

YenoBek B MHUpPE BELIECTB, MATEPUATIOB M XUMHUYECKHX PEAKLMI: XUMHUS U 340POBbE
YyellioBeKa; MpaBHiia MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpENaparoB; MpaBuia 0€30macHOro
UCTIONIb30BAaHUsI TIpEraparoB OBITOBOW XHWMHUM B TIOBCETHEBHOW KW3HU. bbITOBas
XUMUYECKasi TPAMOTHOCTh

CamocrosiTesibHas paboTa

3aaHus ONpeAesAoTCs IpenoaaBaTeieM

39

OK 01, OK 02,
OK 04

Bcero

117
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLTAHBI

Jns peanuzanuu mporpamMMbl y4eOHOH TUCHMIUIMHBI JOJDKHBI OBITH TPEAYCMOTpPEHBI CleAyIoliee
cnenuanpHoe nomernienue: Kabuner Xumuu.

[Tomemenne kaOuWHETa OKHO COOTBETCTBOBAaTh TpeOoBaHUsAM CaHHTApPHO-3MUIEMUOIOTHIECKUX
npaBun 1 HopMmaTuBoB (CanlluH 2.4.2 Neo 178-02): ocHaiieHO THUIOBBIM OOOPYJOBAaHWEM, B TOM YHCIIC
CTIELMANN3UPOBAHHON yueOHOM Mebenpio M cpeacTBaMu  OOydeHHs, HEOOXOAMMBIMH JUIS BBITIOJHEHUS
TpeOOBaHUM K YPOBHIO OJATOTOBKU O0YUYaIOIUXCS.

Jis peanu3anuu mporpaMmbl AUCHUIUIMHBL JTOJKHBI OBITh MPEAYCMOTPEHBI CIEAYIONINE CHEIHaIbHBIE
MTOMENICHUS: YIeOHbIN KaOMHET XUMUHU W/WUIH YICOHOM XUMUYECKOH JT1abopaTopuu.

Ob6opynoBanue yueOHOTO KaOWHeTa (HArIAIHBIE MOCOOMS): HAOOpPHI IIAPOCTEPKHEBBIX MOIEICH
MOJIEKYJ, MOJEIHU KPUCTAJUTMUECKUX PEIIETOK, KOJUIEKIIMH MPOCTBHIX U CIOKHBIX BEIIECTB W/WIM KOJJICKLIUU
MOJIMMEPOB; KOJIICKIMS TOPHBIX MOPOA U MUHEpaNoB, Tabnuia MenaeneeBa, yueOHble (QUIBMBI, IHUPPOBBIC
o0Opa3oBaTeNbHbIE PECYPCHI.

TexHuueckue cpeacTBa OOy4EHHUsS: KOMIBIOTEp C YCTPOHMCTBAMM BOCHPOM3BEACHHUS 3BYKa, MPHUHTED,
MYJIbTUMEANA-IIPOCKTOP C IKPAHOM, MYJIbTUMEANIMHASA JOCKA, YKa3Ka-MpPe3eHTep sl MPe3eHTaIUH.

Ob6opynoBanue maboparopud U padOYMX MeCT JabopaTOpHH: MEH3YPKH, MUIETKUKAIeIbHHIIbI,
TEPMOMETPBI, MUKPOCKOII, JYIbI, MPEIMETHbIC U MOKPOBHBIE CTEKJA, MIIAHIIETHI JJi1 KalelbHbIX PEaKIIHid,
¢bunbTpoBanbHas Oymara, TPOMBIBAIKH, CTEKJSIHHbIE NPOOUPKH, PE3MHOBBIE NPOOKH, (OHAPHKH, HAOOP
PEaKTUBOB, CTEKIISTHHBIC MMAJIOYKHU, IITATUBBI JIJIsI IPOOUPOK; MEPHBIE LIMIUHAPHI, BODOHKHU CTEKIISTHHBIE, BOPOHKU
nenutenbHble umHApHYeckue (50-100 mi), crynku ¢ mectukoM, GpaphopoBbIe YalIKH, MTHHLIETHI, (QUIBTPHI
OyMakHbIe, BaTa, Mapjsi, 4aCOBBIE CTEKIA, AJNEKTPOIUIMTKH, JTaOOPATOPHbBIE IITATUBLI, CIIMPTOBBIE T'OPEINIKH,
CIMYKH, IpUOOp AJIs MOIYYEHUs ra30B (MU NMpoOHpKa ¢ ra300TBOJHOM TPYOKOIl), AepKaTenu Jisl poOUpoK,
CKJISTHKH ISl XpaHEHUs PEaKTUBOB, pa3AaTOUYHbIC JOTKH; XuMuueckue crakansl (50, 100 u 200 m); mmaTenu;
MUHUETHI; TUTEIbHBIE IHUIILbI; CEKYHAOMEPHI (TaliMepbl), MepHble poOupku (Ha 10—20 Mi1) U MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasHAss OaHs (MM TEPMOCTAT), CTEKISHHBIC MATOYKH, KOHMYECKHE KOJIOBI st
tutpoBanud (50 u 100 mu1); MHAMKATOPHBIE MOJIOCKU 1715 onpeesieHus pH u crangapTHas MHAMKATOpHAs 1IKAJa;
YHUBEpCANbHBIA HHAWKATOp; munetku Ha 1, 10, 50 mu (unm mo3atopel Ha 1, 5 u 10 mu), OropeTku s
TUTPOBaHMA, MeTUIIMHCKKE mnpuibl Ha 100—150 mut, mabopaTtopHbie W/HITH aHATUTHYECKHUE Bechl, pH-MeTpHI,
CYUIWIBHBIN mIKad, U Ap. 1abopaTopHoe 000pyAOBaHUE.

3.1. UapopmannoHHoe o0ecniedeHre peaJn3anuu NPOrpaMmMbl
3.1.1. OcHoBHas JuTEepaTypa

1. Tabpuensn, O. C. Xumus. 10 knacc (0a30Bbiii ypoBeHb) : yuebnuk / O. C. 'abpuensn. - 10-e uzs., crep.
- Mockga : U3parensctBo «lIpocBemennen, 2022. - 192 c. - ISBN 978-5-09-101657-4. - TekcT : 31eKTpOHHBIN.
- URL: https://znanium.com/catalog/product/2090098. — Pexxuim nocTyma: 1o mojmucke.

2. I'abpuensn, O. C. Xumus. 11-if xmacc (6a30Bblif ypoBeHb) : yueOHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. CrnagkoB. — 5-e uzn., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : wi. - ISBN
978-5-09-103623-7. - Tekcr : snextpoHHbIi. - URL: https://znanium.com/catalog/product/2089904. — Pexum
JOCTYTA: TI0 TIOATIHCKE.

3. I'punByn, H. Xumus snementos : B 2 1. T. 2 : yuebHoe nocobue / H. I'punBya, A. DpHiuo. - 5-e u3z.,
uctp. - Mockaa : Jlaboparopus 3uanuid, 2021. - 684 c. - (JIyummuit 3apy0exHbrit yaueonuk). - ISBN 978-5-93208-
569-1. - Tekcr : anekrponHblid. - URL: https://znanium.com/catalog/product/1984062. — Pexxum nocrtyma: mo
TIOJTITHICKE.

4. Kypun, A. A. Xumusa. 10-11 xmacc. bazoBeiii ypoBenb : yueOHuk / A. A. Xypun. - Mocksa :
N3parensctBo "IIpocsemenue”, 2022. - 176 c. - ISBN 978-5-09-099535-1. - Tekcr : snextponssiid. - URL:
https://znanium.ru/catalog/product/1928204. — Pexxum gocTyma: mo moArmmcKe.

5. Tapacenko, E. B. Xumus : yueObHo-meroanueckoe nocodue / E. B. Tapacenko, O. H. [lenucosa. -
Homkap-Ona : TToBOMKCKHiT rOCYIapCTBEHHBIN TEXHOTOTHUeCKHil yHuBepeuret, 2023. - 70 c. - ISBN 978-5-
8158-2342-6. - Tekcr : anektponnsbIit. - URL: https://znanium.com/catalog/product/2131746. — Pexum nocrtyma:
IO MOJIIHCKE.

6. Xumus. 10-# knacc. Yrnyonéunsiii yposens / B. B. Epemun, H. E. Ky3pmenko, B. . Tepenun, A. A.
Hpo3znos, B. B. JIynun ; nox pex. B. B. Jlyauna. — 10-e u3g., crep - Mocksa : I[Ipocsemenue, 2023. - 448 c. -
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ISBN 978-5-09-107226-6. - Texkcr : anextponnbiii. - URL: https://znanium.com/catalog/product/2089923. —
Pexxum noctyma: 1o noamnucke.

7. Xumus. ba3oserit ypoBenb. 11 kimace : yue6nuk / B. B. Epemun, H. E. Ky3pmenko, A. A. Jlpo3aos, B.
B. Jlynun ; mon. pen. B. B. Jlynuna. - 8-e u3a., nepepaborannoe - Mocksa : M3natensctBo «lIpocBemnienue,
2022. - 226 c¢. - ISBN 978-5-09-099534-4. - Tekctr : ouekrpoHHsii. -  URL:
https://znanium.ru/catalog/product/1928216. — Pesxum noctyma: mo moJImucKe.

3.1.2. JlonoJiHUTe IbHAS JIUTEpPaTypa

8. AxmenoBa, T. . Xumus : yaednoe nocodue / T. 1. Axmenosa. - Mocksa : UOIT PT'VII, 2023. - 192 c.
- ISBN 978-5-00209-042-6. - Tekct : snekrponnbii. - URL: https://znanium.ru/catalog/product/2137492. —
Pexxum pocTyna: mo mojamnucke.

9. I'punByn, H. Xumus snementos : B 2 T. T. 1 : yue6Hoe nmocodue / H. I'punByn, A. DpHio. - 5-e u3z.,
ucrp. - Mocksa : Jlaboparopus 3uanuid, 2021. - 664 c. - (JIyummuii 3apy6exHbrii yaeonuk). - ISBN 978-5-93208-
568-4. - Tekcr : anekrponHsiid. - URL: https://znanium.com/catalog/product/1984061. — Pexxum mocrtyma: mo
TIOJIITHCKE.

10. lemuna, O. B. Xumus : yaebnoe nmocobue / O.B. [demuna, N.W. 'onoBHeBa. — Mocksa : UHOPA-M,
2022. — 257 ¢. — (Cpennee npodeccuonanbHoe obOpaszoBanme). - ISBN 978-5-16-018999-4. - Tekcr :
anekTpoHHBIA. - URL: https://znanium.com/catalog/product/2082631. — Pexxum gocTyma: 1o moArmcKe.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUEFHOM JTUCIIUILIAHBI

KoHTponb M OIleHKa pe3yabTaToB OCBOCHHMS Y4YEOHOM AMCHUIUIMHBI «XHUMHS» OCYIIECTBISETCS
IIpenojaBaTesieM B IIPOLECCE IMPOBEIEHUS NPAKTUYECKUX 3aHATHN, TECTUPOBAHUS, a TAK)KE BBIIOIHECHHUS
00y4aroIMMUCs MHIUBHIYaIbHbBIX 33JJaHUN, HCCIIEJOBAHUH.

A.M. Bytaeposa

COKpaIEHHON) GOpMYJT OPraHUYECKUX BEIIECTB.

Pe3yabTaTnl @®opMbl H  MeETOIbI
00yueHust KOHTPOJIA H OIEHKH
(ocBOEeHHBIE pe3yJbTaToB 00y4eHust
YMeHHUH,

YCBOCHHbIE

3HAHWS)

Tema 1. | PackppiBaTh CMBICT H3ydaeMbIX MOHATHN (BBISIBIATH WX | Tekylmui KOHTPOJb B
IIpeamer XapaKTepHbIC MPU3HAKH ), YCTAHABIMUBATh UX B3aUMOCBSI3b. bopme:

OpraHu4ecKoi [IpyuMeHSTh MONOXKEHUSI TEOPUH CTPOCHHUS OPTaHMUYECKUX | - MPAKTUYECKUE padoThI;
xumuu. Teopus | BemiectB A.M. BbyrnepoBa 11t 0OBSCHEHHS 3aBHCHUMOCTH | -CAMOCTOSATEIbHBIE
CTpoeHus CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS. paboThI;

OpPraHMYecKux Hcnonbs30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIi COCTaBJIEHUS | TECTUPOBAHUS O TeMaM
coeUHeHHUIt MOJIEKYJIIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOMH, | AUCHUIIIUHBL

- YCTHBIH OIIpOC;

Onpenenstb BUABI XUMHYECKOH CBsi3u  (oAuMHAapHbIE, | UITOTOBBI KOHTPOJL B
KpaTHbIE) B OPraHUYECKUX COCTUHEHUSX. bopme:
PackpbiBaTh podb OpraHMYecKOM XUMUM B TPUPOIE, | -  UYTEHUE, IEepecKas,
XapaKkTepu30BaTh €€ 3Haue€HUe B OKU3HU 4YEJIOBEKa, | JUAJIOT, COOOIIEHHE Ha
WJUTFOCTPUPOBATH CBSI3b C APYTMMHU HAyKaMHU. npohecCHOHATBEHYIO
Habnronats 1 onuceIBaTh TeMy
JEMOHCTPALIMOHHBIE OMBITHI; MPOBOJUTH M OMMCHIBATH | - U PepeHIIupOBaHHBIH
712a00paTOPHBIE OMBITH M MPAKTHYECKUE PAaOOTHI 3auer
Tema 2. | PackpbiBaTh CMBICI HW3Yy4aeMbIX TMOHSATHHI (BBIABIATh MX | TeKymMid KOHTPOIb B
IIpenenbHbie XapaKTepHbIC TPU3HAKH), YCTAaHABIMBATh UX B3aUMOCBS3b, | (hopme:
YIJIeBOIOPOABI - | HCIIOJB30BaTh COOTBETCTBYIOIIME MOHATUS IPU ONUCAHHUHU | - IPAKTUYECKUE paboThl;
aJIKaHbI COCTaBa, CTPOEHUA M  MPEBpPALICHUM  OPraHUYECKUX | -CAMOCTOATEIbHBIE
COECIMHEHU. paboThI;
Hcnonb30BaTh XMMHUYECKYH0 CHUMBOJIMKY JJISl COCTaBJIEHHS | TECTUPOBAHHUS MO TeMaM
MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOH, | AUCHUIIIIUHBL;
COKpalIEHHOMN) dhopmyn OpPraHUYECKUX BELIECTB. | - YCTHBII OIPOC;
YIJIEBOJIOPOIOB II0 COCTaBY M CTPOEHHUIO, Ha3blBaTh MX IO | ITOroBBIli KOHTPOJIL B
CUCTEMAaTUYECKOM HOMEHKJIATYype; MPUBOAUTH TPUBHAIIbHBIE | (OpMeE:
Ha3BaHMsI OTAEIBHBIX MPEACTABUTENEH YIIIEBOAOPOIOB. - UTeHWe, IIEepPECKas,
Onpenensitb BUABI XMMHUYECKOM CBSI3M B  MOJEKyJax | AMAJOr, CcOOOIleHHEe Ha
YIJI€BOJIOPO/IOB; XapaKTepu30BaTh 3aBUCUMOCTH | IPOQEeCCHOHATBHYIO
PEaKMOHHON CIOCOOHOCTH YTIJIEBOJOPOAOB OT KPAaTHOCTH | TEMY
KOBaJICHTHOM CBSI3H. - nuddepeHImpoBaHHBIH
3auer
Tema 3. | Xapakrepu3oBaTb  COCTaB,  CTpPO€HHE,  INpuMeHeHue, | Tekymuii KOHTposib B
HenpeneabHble | (pu3nueckue U XMMUYECKHE CBOMCTBA, BayKHEHIINE ciocoObl | hopMme:
YIJIEBOOPOAbI: | TOJIyYeHHs] TUIMYHBIX TPEACTaBUTENCH Pa3IMUHbIX KJIACCOB | - MPAKTUYECKUE paboTh;
aJIKeHbl, YIJIEBOAOPOAOB (MeTaHa, JTaHa, »JTWIEHA, aleTHIEHA, | -CAaMOCTOSITEeNbHbIE
aJIKA/IUEeHbl, OyraaueHa -1,3, 6eH3o0ia, TOIyoa). paboTHI;
AJIKUHBI TECTUPOBAHUS MO TeMaM
TV CLUTLITNHBI;

- YCTHBIH OIpOC;
HTorosslii KOHTPOJIbL B
dbopwme:

- UTEHWe, IIEepPecKas,
JIHaJor, COOOIICHHE Ha
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npo¢eCCUOHATBHYIO

TEMY
- muddepeHITpPOBaHHBINA
3auer

Tema 4. | BBIABIATE TEHETUYECKYIO CBS3b MEKIY YIVIEBOIOpOJAaMHU M | TeKylmuid KOHTpPOJIb B

ApomaTuyecKHe | OATBEPXKIATh €€ HAIMYUE YPaBHEHUSMH COOTBETCTBYIOIIUX | (popme:

YIJ1€BOAOPOAbI XUMHUYECKUX PpEaKLUUid C HCHOJb30BAHUEM CTPYKTYPHBIX | - IPAKTUYECKUE paOOTHI;

bopmy. -CaMOCTOATEIIbHBIE
padoTHI;
TECTUPOBAHUS MO TEMaM
JUCLUILINHBL,
- YCTHBIH OIIpOC;
HtoroBeiii KOHTpPOJIL B
dopme:
- UYTeHWe, IIEepeCcKas,
IMajor, cooOlleHHe Ha
npogeCcCHOHATIBHYIO
TeEMY
- nuddepeHIPOBaHHBIN
3auer

Tema 5. | XapakTepu3oBaTb HMCTOYHHUKH YIJIEBOJOPOAHOTO ChIpbs | TeKymuid KOHTPOJIb B

IIpupoanbie (HedTb, MPUPOAHBIIL ra3, yrojib), CHOcoOb! UX nepepaboTku U | hopMme:

HCTOYHUKH [IPAKTUYECKOE NPUMEHEHUE IIOJy4aeMbIX IMPOAYKTOB. | - IPAKTUYECKUE PaOOTHI;

yriaeBoaopoaoB | Vcronb30BaTh €CTECTBEHHO-HAyYHBbIE METOJBI MO3HAHMS - | -CAMOCTOSITEIIbHBIC
| HX | IPOBEJCHUE, HAOMIOJEHUE U ONHCAHHWE XHUMHUYECKOro | paboThl;
nepepadorka JKCIIepUMeHTa (1a0OpaTOpPHBIE ONBITHI M TMPAKTUYECKUE | TECTUPOBAHUS IO TEMaM
paboThI). THACIUTUIMHEL
CrnenoBarh mpaBuiaMm 0e30macHOi pabOTHI B J1aOOPAaTOPUH | - YCTHBIN OIPOC;
IIPU KCTIOJIb30BAaHUM XUMHUYECKOM mocyibl U 000pynoBaHus, | ITOroBelii KOHTpOJIb B
a TaKKe TpaBWwIaM OOpalleHuss C BemEeCcTBaMU B | Gopme:
COOTBETCTBUM C MHCTPYKLMSAMMU BBIMOJIHEHUS JJAOOPATOPHBIX | -  YTEHHe,  Iepeckas,
OTIBITOB M MPAKTHYECKUX pabOT IO MOJIYYEHUIO U U3YUEHHUIO | AUAJIOT, COOOIleHHEe Ha
OpraHudeckux  BemiecTtB. IIpencTaBisaTh  pe3ynbTarhbl | MPO(ECcCHOHANBHYIO
JKCIIEPUMEHTA B dopme 3anucu yYpaBHEHUH | TeMy
COOTBETCTBYIOILIMX PEeaKLUil U JAeJaTh BEIBOABI HA X OCHOBE. | - AU(QepeHIIMpOBaAHHBIN
[IpoBOANTH BBIUMCIIEHUS U1l ONMPEIENICHUS MOJIEKYJISIPHOM | 3a4eT
(GbopMysIbl  OPraHMYECKOro BEIIECTBA, [0 YPaBHEHMIO
xumuueckor peakuuu. CaMOCTOSTENbHO IUIAHUPOBATh U
OCYILECTBIATh CBOIO  IIO3HABATEIBHYIO  JESATEIBHOCTD;
MPUHUMATh AKTHBHOE YYacTHE B TPYNIOBOM y4yeOHOU
JESTEIIBHOCTH

Tema 6. | PackpbIBaTh CMBICH H3y4yaeMbIX MOHATUH (BBIABIATH HX | TeKymuii KOHTpPOJIb B

Cruprel. PeHou

XapaKTepHble TMPU3HAKH), YCTAaHABIMBATh WX B3aHMMOCBS3b,
HCIIOJIB30BATh COOTBETCTBYIOIIWE IMOHATHUA HPHU OIMMCAHUU
COCTaBa, CTPOCHHUS W  IMPEBPALICHUH  OPraHUYECKUX
COEMHEHHIA.

Hcnonp30BaTh XUMUYECKYI0 CHMBOJIMKY ISl COCTaBJICHUS
MOJIEKYIISIPHBIX u CTPYKTYPHBIX (pa3BépHyTOH,
COKpaIIEHHON) GOopMyT OPraHUYECKUX BEIIECTB.
YcranaBaIuBaTh IPUHAIJIC)KHOCTD BCIIIECTB K
ONPEACIEHHOMY KJIAcCy IO COCTaBY M CTPOECHUIO, Ha3bIBaTh
nux 10 CHUCTEMAaTHUECKOH HOMCHKIJIATypE, IMPpUBOJUTH
TPUBHUAJIBHBIE  HA3BaHUS  OTACIBHBIX  NPEICTABUTEIICU
KHUCJIOPOJCOAEPKAIINX COCTUHEHUM.

dopme:

- IpaKTUYeCcKue padoThI;
-CaMOCTOSITETIbHbIE
paboTHI;

TECTUPOBAHUS IO TEMaM
JVICIIATUTHHEI,

- YCTHBIH OIIpOC;
HTtoroBeiii KOHTpPOJIL B
dbopme:

- 4YTEeHWe, Tepeckas,
IHAAJIOr, COOOIIEHHE Ha
npodeccroHalbHYIO
TEMY
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- muddepeHITpPOBaHHBINA
3a4er

Tema 7.
AJbaeruabl.
KapGoHnoBrie
KHCJIOTBI.
CrokHbBIE

3¢upbl

XapakTepu3oBaThb ~ COCTaB,  CTPOCHUE,  IPHUMEHCHHE,
(bU3MYecCKre 1 XUMUYECKUE CBOMCTBA, BAXKHEHIIINE CITOCOOBI
MOJTYYCHHSI TUITUYHBIX TPEIICTABUTEICH Pa3IMYHbIX KJIACCOB
KHUCJIOPOACO/ICPKAIINX COCNMHEHHI (MeTaHoa, ASTaHoJIa,
rmnepuHa, ¢QeHona, Qopmanbaeruaa, — aneTanbIerHaa,
YKCYCHOW  KHCIIOTBI, TJIFOKO3bI, Caxapo3bl, Kpaxmaia,
EJIJTFOJIO3bI); BBISBIISITH TCHETUYECKYIO CBSI3b MEKIY HUMU U
MOJTBEPIKAATh €€ HAINYKME YPABHEHUSMHU COOTBETCTBYIOIINX
XUMHAYECKHX PEaKIMid C MCIOJIb30BaHUEM CTPYKTYPHBIX
bopmyL.

OnwuchIBaTh COCTaB, XMMUYECKOE CTPOCHUE M NPHUMCHEHUE
KHPOB, XapaKTepU30BaTh ux 3HAYCHHE JUISt
KHU3HENEATSILHOCTH OpraHu3mMoB. (OCO3HaBaTh OIACHOCTh
BO3/ICHCTBUSI HAa OKMBBIE OPraHU3MbBI  OIpPEACICHHBIX
OpPraHUYECKUX BEIICCTB, MOSCHATh Ha MPHMEPaxX CIIOCOOBI
YMEHBIIICHUS U TPEAOTBPAIICHUS UX BPEIHOTO BO3CHCTBHUS
Ha OpraHu3M 4eloBeka. lIcroyb30BaTh €CTECTBEHHO-
HAy4HBIC METOJbI MO3HAHUS - MPOBEICHHUE, HAOTIOICHUE U
ONMCAaHWE XHUMHYECKOTO JKCIEpUMEHTa (J1abopaTopHBIC
OTBITHI U IPAKTUYECKUE PAOOTBHI).

Texkymui KOHTpPOJIbL B
dhopwme:

- IPaKTUYECKUE padOThI;
-CaMOCTOSATEJIbHbIE
paboTsr;

TECTUPOBAHUS MO TeMaM
JUCIUILIAHBL,

- YCTHBIH OIIpOC;
HUtoroBeiii KOHTpPOJIL B
dopme:

- UYTeHHWe, IepeckKas,
IHajior, cooOlleHHe Ha
npohecCHOHATBLHYIO
TeEMY

- muddepeHITnpOBaHHBIN
3auer

Tema 8.
YrieBoabl

CrnenoBarh mpaBuiaM 0e30macHOi pabOTHI B J1abOpaTopuu
NIPY WCTOJIB30BAaHUU XMMHUUYECKOH MOCYbl U 000pyJOBaHMS,
a TaKkKe TpaBWIaM OOpalleHuss C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSAMU BBIIOJIHEHUSI JTAOOPATOPHBIX
OIBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHUIO ¥ H3yYECHHIO
opraHuyeckux  BemiecTB.  [IpencraBisTe  pe3yJsbTaThbl
IKCTIEPUMEHTa B dopme 3amicu ypaBHEHHIA
COOTBCTCTBYIOIIHUX peaKHI/Iﬁ n acJjiaTth BBIBOJABI HA UX OCHOBC.
[TpoBOANTH BBIYMCIEHHS Ul ONPEACIICHUS MOJEKYISIPHOM

Texymuil KOHTpPOIb B
dhopwme:

- IpaKTUYECKUE padoThI;
-CaMOCTOSTEIIbHBIE
paboTHI;

TECTUPOBAHUA M0 TEMaM
JUCLUIIINHBI;

- YCTHBIH OIIpOC;
HToroBBIl KOHTpPOIL B

(GopMysnBl  OPraHMYECKOr0 BEIIECTBA, II0 YpPaBHEHUIO | opMe:
XUMHUYECKON peakiuu. CaMOCTOSTENBHO IUIAHUPOBAaTh M | -  YTEHHUE, IIepecKas,
OCYLIECTBIISATh  CBOK  IO3HABATEIBbHYI  JEATEIbHOCTH; | IUAJIOT, COOOLICHHE Ha
NpPUHUMATh AaKTMBHOE YYacTHe B TIPYNNOBOH Yy4eOHOH | mpodecCHOoHAIbHYIO
JeSITeIbHOCTH TeEMY
- Qg depeHIMPOBAHHBIN
3a4er
Tema 9. AMunbL. | PackppiBaTh CMBICT HU3y4aeMbIX MOHSATHHM (BBISIBIATH UX | Tekylmuid KOHTpOJb B
AMMHOKHUCJIOTBI. | XapaKTepHbIE MPU3HAKM), YCTAaHABIMBAaTh UX B3aWMOCBS3b, | (popme:
Beaku HCIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUSI MPU OINUCAHUU | - IPAKTUYECKUE padOTHI;
COCTaBa, CTPOEHHA M  NPEBPALICHUM  OPraHUYECKUX | -CAMOCTOATEIIbHBIE
COECIUHEHU. paboThI;
Hcnonb30BaTh XMMHUYECKYH0 CHUMBOJIMKY JJISi COCTaBJIEHHS | TECTUPOBAHHUS MO TeMaM
MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOM, | TUCHMIUIMHBI,

COKpam€HHoN) (hOpMyJT OpraHUIECKUX BEIIECTB.
OmnpenensaTb NPUHAUIEKHOCTh BELIECTB K OINPEAEICHHOMY
KJIacCy TI0 COCTaBy U CTPOCHHIO, Ha3bIBaTh HX IO
CUCTEMAaTUYECKOM HOMEHKIIAType; MPUBOJIUTHh TPUBUAIILHbIE
Ha3BaHMsI OTAENBHBIX MPECTaBUTENEH.

XapakTepu3oBarb ~ COCTaB, CTPOEHHME, IPUMEHEHHE,
¢du3nyecKkrne U XUMUYECKHNE CBOMCTBA, BayKHEHIIINE CIOCOObI
MOJYYEHUs] TUIOUYHBIX TPEACTaBUTEIEH a30TCOAEpKAIIUX
COCTMHECHMH (METHJIAMHUHA, TJIMIIHA, OCJTKOB).

- YCTHBIH OIpOC;
HTorosslii KOHTPOJIbL B

dhopwme:

- 4YTeHHe, TIepecKas,
JIAAJIOT, COOOIIeHWEe Ha
npoecCHOHATIEHYIO
TeMy

- g depeHIMPOBaHHBIN
3a4er
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OrnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA OEJIKOB;
MOSCHATH HAa HNpHUMEpAxX 3HAYCHUC 66JIKOB IJi1 OpraHusma
yenoBeka. lcronb30BaTh €CTECTBEHHO-HAyYHbIE METObI
IIO3HAHUA - Ha6JIIOI[aTI: 1 OIIMChIBATH ,Z[GMOHCTpaLII/IOHHBIﬁ
9KCIIEPUMEHT.

CaMOCTOATENbHO IJIAHUPOBAaTh U  OCYUIECTBIATH CBOIO

MO3HABATENIbHYIO JEATENbHOCTh; IPUHUMATh AaKTHUBHOE
y4acTHe B IpYyNnoBol yueOHOU JAesTeIbHOCTH

Tema 10. | Bragetp  u3y4yaeMbIMM ~ XMMHUYECKMMH  TNOHATUAMU: | TeKyliMid KOHTpOJb B

IInacrtmaccesl. PacKpbIBaTh CMBICT M3Y4aeMbIX MOHATHI M MPUMEHSATH 3TU | hopme:

Kayuykmn. MOHATHSI  NpPH  OMNHMCAaHWM  COCTaBa M CTPOCHHS | - MPAKTUYECKUE pabOThI;

Bosiokna BBICOKOMOJIEKYJISIPHBIX ~ OPraHMYECKMX  BEIIECTB, IS | -CAaMOCTOSITEJIbHBIE

O0OBSCHEHHS OTIICIBHBIX (DAKTOB U SIBJICHUM. paboTHI;
Hcnonp30BaTh XMMHUYECKYH0 CHUMBOJIMKY JJII COCTABJICHUS | TECTUPOBAHUS IO TEMaM
CTPYKTYpPHBIX (OpPMYJ BEIIECTB U YpaBHEHHWI peakiuil | AUCIUILIUHBL
MOJINMEPU3aLMU U NOJUKOHAEeHcauuu. ONUChIBaTh COCTaB, | - YCTHBIN OINPOC;
CTpOCHHE, OCHOBHBIE CBOMCTBa Kay4yykoB, HauOosee | UITOroBelii KOHTpPOJbL B
pacnpocTpaHEHHBIX BUJIOB acTMace, BOJIOKOH; | (hopme:
MIPUMEHEHHUE B PA3JINYHBIX OTPACIAX. - 4YTeHWe, IepeckKas,
Hcnonb30BaTh €CTECTBEHHO-HAYyYHBIE METOJbI MO3HAHMS - | JUAJIOT, COOOIIEHHE Ha
HaOII0/1aTh ¥ OMUCHIBATH JJEMOHCTPALIMOHHBINA SKCIIEPUMEHT | TPO(HEeCCHOHATBHYIO
TeEMY
- nuddepeHIPOBaHHBIN
3auer

Tema 11. | PackpbIBaTh CMBICH H3Yy4YaeMbIX MOHATUH (BBIABIATH MX | TeKylmMi KOHTpOJb B

Crpoenne XapaKTepHble IPU3HAKH), YCTAHABINBATh UX B3aUMOCBS3b. bopme:

aTOMOB. PackpeiBath cmbicn mepuonumyeckoro 3akoHa J[. WM. | - mpakTuyeckue paboThI;

Iepuonnueckuii | MenaeneeBa u AEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOIIYIO, | -CAMOCTOATEIbHbBIE

3aKOH U | OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIIMH. paboThI;

Ilepuonnyeckass | XapakTepu3oBaTb  3JEKTPOHHOE  CTPOEHME  aTOMOB | TECTUPOBAHMUS IO TEMaM

cucrema XUMHUYECKUX JIEMEHTOB 1-4 MepuoaoB, UCMONb3Ysl MOHATHUS | TUCUUILIUHBI;

XHMHYECKHX §-, p-, d->NEeKTPOHHbIE OpPOUTANIN, IHEPIeTUUYECKUE YPOBHHU. | - YCTHBIM OMPOC;

3J1IEMEHTOB OOBACHATH  3aKOHOMEPHOCTHM  H3MEHEHMS  CBOMCTB | MITOrOBBIf KOHTpPOJbL B

A.N. XUMHUYECKHUX 3JIEMEHTOB M UX COEIMHEHHUH Mo nepuoiam u | hopme:

MenpaeneeBa rpynnam Ilepuoauueckoit cucremst /. 1. MenneneeBa - 4YTEHHE, TepecKas,
IHMajor, cooOlleHre Ha
npogecCuOHATIBHYIO
TeEMY
- g depeHIMPOBAHHBIN
3auer

Tema 12. | PackpbIBaTh CMBICH H3y4aeMbIX MOHATUH (BBLAENATH X | TeKymuil KOHTpPOJb B

Crpoenne XapakTepHble MPU3HAKM) U NPUMEHATHh 3TH IOHATHS NpH | popme:

BeLeCTBA. ONHCaHUM COCTaBa M CTPOEHUS BEIIECTB, sl OOBSICHEHUS | - MPAaKTUYECKHE PaOOTHI;

MmHoroo6pa3ue | OTJIENbHBIX (PAKTOB U SBJICHUI. -CaMOCTOSITEIIbHBIE

BeLIECTB OnpenensiTb BHUIBl XMMHUYECKOH CBsSI3U (KOBaJIEHTHOM, | pabOTHI;

HMOHHOM, METAJUIMYECKON, BOJIOPOTHON) B COSAMHEHUSAX; TUII | TECTUPOBAHUS TI0 TeMaM
KPUCTAIJINYECKOH  pEMIETKM  KOHKPETHOIO  BEIECTBA. | JUCIUILIMHBL,

OnpenensiTb BAJIGHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
2JIEMEHTOB B COEIMHEHUAX pa3IMYHOro cocrasa. [IpoBoauTh
BBIUHCJICHUS] C MCIOJIb30BAaHUEM MOHSITHS «MaccoBasi A0S
BELIECTBA B PACTBOPE».

Brnanets n3ydaeMbIMU XUMUYECKUMU TTOHSATHUSIMHU.
OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH peakiu OT
pa3anyuHbIX (PaKTOPOB.

- YCTHBIH OIpOC;
HTorosslii KOHTPOJIbL B
dhopwme:

- UTEHWe, IIEepPECKas,
JIHaJor, COOOIICHHE Ha
npodeccruoHalbHYIO
TeEMY
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Onpenenars xapakTep CMEIEHUs XMMUYECKOTO PaBHOBECHS
B 3aBHCHUMOCTH OT BHEUIHEro BO3A€iCTBUA (mpuHuun Jle
[[Tatense). CocTaBIATh ypaBHEHHUS PEAKIMH Pa3IuIHBIX
TUIIOB; IIOJHBIE M COKPAIEHHBIE YPAaBHEHUS pPEAKLUU
MOHHOTO OOMEHa, yYUThIBas YCIOBHS, MPHU KOTOPBIX 3TU
peakuu UAyT 10 KOHIA.

- muddepeHITpPOBaHHBINA
3a4yer

Tema 13. | Mcnionb30BaTh €CTECTBEHHO-HAYYHBIE METObl MO3HAHUA - | TeKymuid KOHTpPOJIb B
XumMuyecKue IpoBeieHUe, HaONI0EHUe U ONMCAaHUE XMMHUYECKOro | popme:
peaKuu JKCHEpUMEHTa (AEMOHCTPALMOHHbIE M  JIaDOPAaTOpHBIE | - IPAKTUUYECKUE PadOThI;
OTBITBHI, MPaKTHYECKHe palbOThI): MO ONPEACIICHHIO CPEAbl | -CAMOCTOATEIbHbIC
BOJIHBIX PAacTBOPOB BEILECTB, PEAKUMHA HOHHOIO OOMEHa, | paboThl;
BIMSIHUIO PA3IMYHBIX (PAKTOPOB HA CKOPOCTh PEAKIMNA. | TECTUPOBAHHS 110 TeMaM
CrnenoBathk npaBuiiaM I0Jb30BaHMsI XUMUYECKOM MOCYION U | IUCLUILINHBI;
1abopaTOpPHBIM 000PYTIOBAHUEM. - YCTHBIH OTIPOC;
[IpencraBnsaTh pe3yiabTaThl XMMUYECKOTO SKcliepUMeHTa B | ITOroBblii KOHTpOJib B
¢dopme 3amuicu ypaBHEHHI COOTBETCTBYIOIIMX peakuuil u | ¢popme:
JieN1aTh BBIBOJIbI HA UX OCHOBE. - 4YTeHue, Iepeckas,
[IpoBOIUTH BBIYMCICHUS MO YPAaBHEHHMSAM XHMHUYECKHX | JMAJOT, COOOIICHHE Ha
peaKIMii, B TOM YUCIIe TEPMOXHUMHUYECKHE PACUETHI npogecCHOHATIBHYIO
TEMY
- nuddepeHIPOBaHHBIN
3auer
Tema 14. | PackpbIBaTh CMBICH H3Yy4aeMbIX MOHATHH (BbLAEHATh MX | TeKymMid KOHTpOJb B
Merasnbl XapakTepHble MPU3HAKM) M HPUMEHATh 3TU IOHATHS NpH | popme:

OIMMCAHUHN COCTaBa W CTPOCHUA BCIICCTB, IJIA O6”I>$ICHGHI/I$I
OTAENBHBIX (DAKTOB M SBJICHUU.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB
3JIEMEHTOB - METAJIJIOB M X COSAMHEHUN C Y4ETOM CTPOCHUS
WX aTOMOB M ToJNokeHUs1 B llepmomumyeckoit cucreme
xumudeckux anemenToB 1. . Meneneena.

Xapaktepu3oBaTh  (ONHUCBHIBaTh)  OOIIHME  XHUMHYECKHC
CBOMCTBAa METAJNIOB, MX BaXHEUIINX  COCAUHCHHH,
MOATBEPKAasi 3TO OIMCAHUE TPUMEpPaMH  YpPaBHEHUU
COOTBETCTBYIOIIMX XHWMHYECKUX PpEAKLIUN; MPUMEHEHUE

METaJIJIOB B PA3NUYHBIX OOJNACTAX, a TAKXKE HCIOJIb30BaHUE
WX JUIA CO3/IaHUSI COBPEMEHHBIX MaTepUaiOB U TEXHOJIOTHH.
OnuceiBaTh CIOCOOBI 3aITUTHl METAJIIIOB OT KOPPO3HH.
PackprpiBaTh CYITHOCTh OKHCIHMTEIBHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OanaHca
3TUX peakuui. [IpoBoAUTH peakiuu, NOATBEPKAAOIINAE
XapaKTEepHbIE CBOMCTBA M3y4YaeMbIX BEIIECTB, PACIIO3HABATH
OTBITHBIM TYTEM HWOHBI METAJJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOPAX.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJbI TO3HAHUS -
MpoBeJicHNE, HaONIOIeHHe ¢ OMNHCAHHE XHMUYECKOTO
JKCTIEpUMEHTa  (IEMOHCTPAllMOHHBIE ¥  JIADOpaTOpHBIC
OTIBITHI, IPAKTHYECKUE PAOOTHI).

[IpeacraBnsaTe pe3ynbTaThl XUMHUYECKOTO JKCIEPHUMEHTA B
dbopMe 3amuicu ypaBHEHHH COOTBETCTBYIOIIUX PEAKIHMA H
JleJIaTh BBIBOAGI HA X OCHOBE.

CrnenoBaTh NpaBWIaM MOJI30BAHUS XUMUYECKOM MOCYI0H U
1a60paTOpHBIM 000PYIOBAHUEM.

[IpoBOAUTH BBIYMCIEHUS TIO YPAaBHEHHUSIM XUMHUYECKUX
peakuuii. CaMOCTOSITENIBHO IIJIAHUPOBATh M OCYHIECTBISTH

- IPaKTHYECKUE pabOoTHI;
-CaMOCTOSTEIIbHBIE
paboTHI;

TECTUPOBAHUS IO TeMaM
JUCLUIIINHBI;

- YCTHBIH OIIpOC;
HToroBBIl KOHTpPOIL B

dhopwme:

- dYTeHWe, TIepecKas,
IHMajor, cooOlleHne Ha
npogecCuOHATIBHYIO
TeMy

- Qg depeHIMPOBAHHBIN
3a4er
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CBOIO ITI03HABATEIbHYIO J1€ATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B TPYITIOBOM Yy4eOHOM NesTEIIbHOCTH

Tema 15.

HemeTtanabl

PackpbIBaThb CMBICT HW3y4aeMbIX MOHATUH (BBIIENATH HX
XapaKTepHbIe NPU3HAKK) W TPUMEHSATh 3TH IOHATHS IPH
ONMCAaHUM COCTaBa M CTPOCHUS BEIIECTB, ISl OOBSICHEHUS
OT/ENbHBIX (DAKTOB U SIBICHUH.

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
HEMETAJUIOB ¥ X COCTUHEHHH C YIETOM CTPOCHHS X aTOMOB
u nonoxkenus B Ileprmoanmdeckoil cucreMe XHMHUYECKUX
aneMmenToB /1. 1. Menpeneena.

Xapaktepu3oBaTh  (ONHUCBHIBaTH)  OOIIHME  XHUMHYECKHE
CBOMCTBAa HEMETAJJIOB, MX BaXHEUIIHUX COCAUHCHUH,
MOJATBEpPKJasi d3TO ONHCAHWE TpUMEpaMH YpaBHEHUU

COOTBETCTBYIOLIMX XUMHUYECKUX PEAKLIU.

XapakTepu30oBaTh BIMSHUE HEMETAIJIOB U UX COCIMHEHUI Ha
JKUBBIE OpPraHU3Mbl; ONHUCHIBATH NPUMEHEHUE B Pa3JIUUYHBIX
o0jacTaX  MPaKTUYECKOW  JIeATENbHOCTHM  4YeJOBEKa.
[ToarBepxath CymECTBOBAaHUE TEHETUYECKOUN CBSI3U MEXKIY
HEOPraHUYECKUMHU BELIECTBAMH C IOMOILBIO YpaBHEHUU
COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIUH.

PackpbiBaTh CyIIHOCTH OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil IoCpeICTBOM COCTaBJICHUSI AIEKTPOHHOro OasiaHca
stux peakuuil. [lpoBoauTh peakuuu, NOATBEPKIAAOLINE
XapaKTEpHbIE CBOMCTBA M3Yy4a€MbIX BELIECTB, PaclO3HABAThH
ONBITHBIM MYTEM aHUOHBI, MNPUCYTCTBYIOLIME B BOIHBIX
pacTBopax.

Hcnonbs30BaTh €CTECTBEHHO-HAYYHBIE METOJbl MO3HAHUA -
MpoBeACHUE, HAOMIOJEHUEe U ONUCAHHWE XHUMHUYECKOTO
SKCIIEPUMEHTa  (JIEMOHCTpAIIMOHHbIE U  JabopaTopHbIE
OTIBITHI, MPAKTHYECKUE PAOOTHI).

[IpeacraBnsaTe pe3ynbTaTbl XMMHUYECKOI'O 3KCIEPUMEHTA B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX PEAKIHN U
JIETIaTh BBIBOJIBI HA UX OCHOBE.

Texkymui KOHTpPOJIbL B
dhopwme:

- IPaKTUYECKUE padOThI;
-CaMOCTOATEIIbHBIE
paboTsr;

TECTUPOBAHUA IO TEMaM
JUCLUILINHBL,

- YCTHBIH OIIpOC;
HUtoroBeiii KOHTpPOJIL B

dopme:

- 4YTEeHWe, Tepeckas,
IHajior, cooOlleHHe Ha
PO eCCHOHATILHYIO
TeMy

- muddepeHITUPOBaHHBIN
3auer

Tema 16. CBs3b
HEOPraHU4YeCcKUX
H OPraHUYecKHX
BeIeCTB

CnenoBath npaBuiaM MOJIb30BAHUS XUMUYECKOW MOCYA0H U
71a00paTOPHBIM 000PYIOBAaHHEM.

[IpoBOMUTH BBIYHMCICHHUS MO YPABHEHHSIM XHUMHYECKHX
peakiuii. CaMOCTOATENbHO IJIAHUPOBATH M OCYIIECTBIIATH
CBOIO MTO3HABATEJIHHYIO JACATEIBHOCTD; IPHHUMATh AKTHBHOE
y4yacTue B TpYyNIOBOI yueOHOM 1eATeIbHOCTH

Texymui KOHTpPOJIb B
bopme:

- IpaKTUYeCcKue padboThl;
-CaMOCTOSITETIbHbIE
paboTHI;

TECTUPOBAHUA IO TEMaM
JUCIUIINHBL,

- YCTHBIH OIIpOC;
HUtoroBeiii KOHTpPOJIL B
dopme:

- YTeHWe, IepeckKas,
IHAJIor, COOOIIEeHHE Ha
npodeccroHalbHYIO
TEMY

- nuddepeHupOBaHHbIH
3auer

Tema 17. Xumus
M KU3Hb

PaCKpBIBaTI) pOJib XMMHU B PCHICHUH OJHCPIrCTHYCCKUX,
CBIPDBEBBIX M JKOJOIMYECKHX IpoOJieM 4YeJOBEYecTBa,
OIMMCbIBAaTh OCHOBHBLIC HAIIpPaBJICHUA Pa3BUTUA XUMHYECKOH
HAyKU U TEXHOJOTHH.

[Ipumenst  mpaBuia  OGe3omacHoro  oOpallleHus €
BEIIECTBAMH, HCIIOJIb3YEeMbIMH B TIOBCEIHEBHOW JKH3HH,

Texkymuii KOHTpOJIb B
dbopme:

- IpaKTUYeCcKue padboThl;
-CaMOCTOATEIIbHBIE
paboTHI;
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MpaBWia TOBEJACHHUS B LENIX cOepekeHUs 370pPOBbs U
OKpYXKalIllled  IPUPOAHOM  Cpenbl; IMOHMMATh  Bpen
(omacHOCTh)  BO3NEWCTBHS  HA  JKMBBIE  OPTaHU3MBI
OIpezieNIeHHBIX BeuecTB cMblca nokasarens [TK, nmoscHsaTs
Ha MpUMepax crocoObl YMEHbILIEHUS U MPEIOTBPALECHUS UX
BPEHOTO BO3JECHCTBHS.

AHanu3upoBaTh M KPUTUYECKH OLIEHUBATh HHQOpMAIIHIO,
CBSI3aHHYIO C XUMHUUYECKHUMHU IPOLIECCaMU U MX BIMSHUEM Ha
COCTOSIHHE OKPY>KaIOIIEH Cpebl.

Hcnonp30BaTh MOJMY4YEHHbIE 3HAHWUSI W IPEACTABICHUS O
chepax  AEATENBHOCTH, CBA3AHHBIX C  HAayKOM W
COBPEMEHHBIMU TEXHOJIOTUSIMH, KaK OCHOBY JUIsl OPUEHTAL[UI
B  BeIOOpe  cBoed  Oynmymeidl — mpodeccHoHaIbHOU
NESTENIbHOCTH.

[IpuHuMath ydyactue B 00CYKACHUH MPoOIeM XUMUYECKON U
9KOJIOTMUYECKOM HaIlpaBJIEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO TMO3MIMI0O 1O TpobieMe U mpeaiararb
BO3MOJKHBIE IYTH €€ PEIICHUS

TECTUPOBAaHUS IO TEMaM
JUCLUIINHBL,

- YCTHBIN OMpoc;
HTorosslii KOHTPOJIbL B

dhopwme:

- dYTeHHe, IMepecKas,
JIMaJIoT, COOOIIEHUE Ha
npodeccrnoHabHYIO
TEMY

- muddepeHmpoBaHHBIH
3a4er
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