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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOI' O MNPEIMETA
0/1.09 Xumus

1.1. Ob6aacTh npuMeHeHus1 padoyeil MporpaMMsbl y4eOHOI0 mpeaMeTa

Pa6ouas mporpamma yueoHoro npeamera O/[.09 Xumus sBasieTcs 4acThio 00111e00pa3oBaTEILHOTO
[UKJIa 00pa30BaTEIbHON MPOrpaMMbl CPEAHEr0 MPO(EeCcCHOHATBFHOTO OOpa30BaHHS — MPOrPAMMBI
MOATOTOBKM CIIENHAIIUCTOB cpeaHero 3BeHa (masee - I[IIICC3) mo coenmuanbHOCTH CpPEIHETo
npodeccuonanbHoro oopazoBanus 09.02.08 MnTemiekryaibHble HHTETPUPOBAHHBIC CUCTEMBI.

1.2. MecTo y4eOHOr0 npeaMeTa B CTPYKTYpe 00pa3oBaTe/ibHO NPOrpaMMbl

B cootBerctBuM ¢ DenepalibHBIM TOCYJIaPCTBEHHBIM 00OpA30BaTEIbHBIM CTaHAAPTOM CpPEIHEro
obmero oOpazoBaHusi y4eOHBIH mpeaMer «XUMHS» BXOIUT B MPEAMETHYIO o00macth «ba3oBbie
JTUCHUILTMHBDY U SBJsETCS 00sa3aTeNbHbIM i u3ydeHus. ConepikaHue y4eOHOro npeaMera «XUMHUS»,
npeAcTaBieHHoe B paboueit nporpamme, coorBeTcTByeT GI'OC COO, ¢ yuyeToM mpuUMEpHOl OCHOBHOM
o0pa30BaTeNpHON IporpamMme cpeaHero ooimero oopazoBaHus. Y4eOHBIM IUIAHOM IO CHENHAIBbHOCTU
09.02.08 HMHuremnekTyalabHble MHTETPUPOBAHHBIE CHUCTEMbl Ha HM3yueHHME XHMMHUHU Ha 0a30BOM YpOBHE
OTBOIUTCA /8 4acos.

1.3. Iliianupyembie pe3yJibTaThl 0CBOCHHUS Y4eOHOI0 MpeaMeTa

1.3.1. JInuHOCTHBIE pPe3yabTaThl

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYAIOIIMMHUCSA MPOrpaMM
cpemHero oOmero o0pa3oBaHUs (JUYHOCTHBIM, METANpeIMETHBIM H TpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOHM IJIsi pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMM CpEIHETO
o0m1ero o0pa3oBaHus SBISETCS CHCTEMHOICITSILHOCTHBIN MOIXO/I.

B cooTBeTCcTBHM C CUCTEMHO-AEATEIbHOCTHBIM MOJX0J0M B CTPYKTYpe TUYHOCTHBIX PE3yJIbTATOB
OCBOEHUSl IpeaMeTa «XUMHUS» Ha YpOBHE CpeQHero oOiiero oOpa3oBaHHUS BBIJEIEHBI CIEAYHOIINE
COCTaBJISIOLIHE:

OCO3HaHUE OOYYarOUIUMHUCA POCCHUMCKON TPakKTaHCKOM MACHTHYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHUIO;

HaJU4He MOTUBAITUHU K 00YUYEHUIO;

I[eJICHAIIPaBJICHHOE Pa3BUTUE BHYTPEHHUX yOEXKACHUN TNYHOCTH HAa OCHOBE KITFOYEBBIX [IEHHOCTEN
Y UCTOPUUYECKHUX TPAIAUIINI 0a30BOM HAYKH XUMUH,

TOTOBHOCTb M CITOCOOHOCTH O0YYAIOIINXCSl PyKOBOJCTBOBATHCS B CBOEH 1€ATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKAMH, MIPUCYIIUMH 1IEIOCTHOM CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS DKOJIOTUYECKOM KYJNBTYPhl U CIOCOOHOCTH CTaBUThH IEIU U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE PE3yNbTaThl OCBOCHHUS IMpeaMeTa «XHUMHs» JOCTUTAIOTCS B €AMHCTBE Y4eOHOU H
BOCITUTATEIBHON JIEATETFHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U UJA€aJaMH POCCHICKOTO TPa)KJIaHCKOro OOIIecTBa, MPHUHSTHIMU B
o0liecTBe HOpPMaMHM U IpaBWJIaMU TOBEJIEHUS, CHOCOOCTBYIOUIMMH IpoOIlleccaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH 00YYaAIOITIXCA.

JlugHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeaMeTa « XUMHSI» OTPaKarT COPMUPOBAHHOCTH OIMBITA
MO3HABATENHHON U MPAKTUUYECKOH JEATeIbHOCTH 00ydYalomuXcsl MO peau3alii MPUHSITHIX B 00IIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) IpaIaHCKOr0 BOCIIMTAHHUS

OCO3HaHUS 00YYAIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPaBOTIOPSATIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOM JIEATEITLHOCTH MPH CO3/IaHUH YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX M MMO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX dKCTIEPUMEHTOB;

CITOCOOHOCTH TIOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI JPYTUX TPH
aHaJlM3e pa3INYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) NATPUHOTUYECKOT0 BOCTIUTAHUSA !

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIe/IUI0 OT€YECTBEHHOW XUMUU;
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YBaXEHUsI K TPOIIECCY TBOPYECTBA B OOJIACTU TEOPUU U NMPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTIKEHHUS HAYKH €CTh Pe3ylbTaT IMTEIBHBIX HAOTIONCHUM, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPYAA YUEHBIX U MPAKTHKOB;

WHTEpeca W MO3HABATEeIbHBIX MOTHBOB B MOJYYCHHH W TMOCIEAYIONIEM aHaan3e MHQOpPMAINH O
MEePEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) JAYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallUW, CBS3aHHBIC C XUMHUYCCKUMH SBICHHUSIMH, W TNPUHUMATH
OCO3HaHHbBIE PEIICHHUs, OPUECHTHPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MIOBEJICHUE U MOCTYIIKH CBOUX TOBApUILEH C MO3ULUNA HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) (opMupoBaHUSs KYJbTYPbI 310POBbSI:

NOHUMAaHHMS [IEHHOCTEH 310pOBOT0 U 0€301acHOro 00pa3a )XKU3HHU, HEOOXO0IUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

coOIIIO/IEHHsT TIPaBUII OE30MACHOTO OOpAaIeHHsI C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KHU3HHU U B
TPYJOBOM JEeSATENbHOCTH;

NOHMMAHUS LEHHOCTH NPaBWJ MHAMBHUIYAJIbHOTO M KOJUIEKTUBHOIO O€30IaCHOrO NOBE/IEHUS B
CUTYaIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJEICTBUN U HEPUATHUS BPEAHBIX IPUBBIYEK (YIOTPEOIEHMS AJIKOT0JIsl, HAPKOTHUKOB,
KypeHusl);

5) TPYAOBOI0 BOCTIMTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTU B yU4€OHO-UCCIIEOBATENBCKOMN eI TeNIbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BHJIAX IEATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE y4YacCTHE B PEUICHUH MPAKTUYECKHUX 3a7au COIMATbHON HANPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YUYEHHIO MpOodeccHil pa3aMyHOTo pojaa, B TOM 4YHCIE Ha OCHOBE
MIPUMECHECHHUS MTPSIMETHBIX 3HAHUH 110 XHMHH;

YBaXXEHUS K TPYJLy, JTIOJSIM TPyia U pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHIMBHIYaJbHOH TpaekTopuu oOpa3oBaHus, Oymyieit
npodeccun M peanu3anuu COOCTBEHHBIX >KU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) IKO0JIOTHYECKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 1IeNIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS >KU3HU
Ha 3emie;

MOHMMAHUSA TJI00ATBPHOTO XapakTepa »SKOJOTHYECKHX NpoOJieM, BIUSHUS HSKOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUA HEOOXOAMMOCTH HCIIOJNIb30BAHUS JOCTIDKCHUW XWMHUHU JUIsl PEIIeHUsT BOIMPOCOB
PalMOHAIIBHOTO MPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HEINPUATHSA AEHUCTBUM, NPUHOCAIINX BpPEI OKPYKAIOUIEH NMPUPOAHOMN Cpele, YMEHUs
IMPOTrHO3UPOBATH HC6H&FOHpI/I$ITHBI€ OKOJIOTUYCCKHUE TMOCICACTBUA NPCANPHUHUMACMBIX I[CI\/'ICTBI/II\/'I u
MpeA0TBpaIaTh UX;

HAJINYHUA Ppa3BUTOTO SKOJIOTMYCCKOT'O MBIIIIJICHUA, DKOJIOTHUECKOH KYJBbTYPBbI, OIIBITA ACATCIbHOCTHU
JKOJIOTMYECKOW  HANpaBJIECHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS MMM B ITO3HABATEJIbHOM,
KOMMYHI/IKaTPIBHOfI n COI.[I/IZU'IBHOﬁ IIPaKTUKE, CIIOCOOHOCTH U YMCHUA aKTUBHO IIPOTHUBOCTOATH UACOJIOTHHN
xemooouu;

7) LIEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKU 1 00I1IeCTBEHHOM MPaKTUKU;

NOHUMAaHHMS CIIEU(PHUKN XUMHUH KaK HayKH, 0CO3HaHUA €€ posid B (OPMUPOBAHUH PALIIOHAIEHOTO
HAyYHOTO MBIIUIEHUS, CO3[JaHUH ILIEJIOCTHOTO MPEeACTaBIEHUS 00 OKpY)KaloIlleM MHUpPE KaKk O €IUHCTBE
IPUPOJBI U YeloBeKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpOoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTHM XHUMHHM JUI COBPEMEHHOH LMBMIM3alMU: B e
TYMaHUCTHYECKON HaNpaBJIE€HHOCTU M Ba)KHOM pOJIM B CO3/1aHUU HOBOM 0a3bl MaTepuaIbHOU KyJIbTYpBHI,
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pelIeHnr TI00aNbHBIX MPOOJeM YCTOWYMBOTO PAa3BUTHUSI UYEIOBEUYECTBA - CHIPbEBOM, SHEPreTHUECKOMH,
MUIIEBOM M 3KOJIOTMYECKON Oe30MacHOCTH, B PA3BUTHUH MEIUIMHBI, 00ECIIEUeHUH YCIOBUHN YCIIEIIHOTO
TpYJa 1 3KOJOTHYecKH KOM(OPTHOM JKM3HU Ka)KJ0TO WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IOHMMAaHUS CYIIHOCTH METOJIOB IO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh IOJydYaeMble 3HAHHs AJs aHanu3a U OOBSCHEHUS
SBJICHUIA OKPY’KAIOUIETO MHpPAa M MPOUCXOIAIIMX B HEM M3MEHEHHWH, yMEHHUsS JelaTh OOOCHOBAHHBIC
3aKJIIOUYEHHs Ha OCHOBE HAy4YHbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJIbI0 MOJNy4YEeHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUA JJIs pelleHus mnpobiemM B
pEATbHBIX KU3HEHHBIX CHUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON AesITeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHUIO U CAaMOOOPA30BaHMIO, K AKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InUYHbIX chepax NpodhecCHOHATBLHON IeATeIbHOCTH.

1.3.2. MeranpeaMeTHble Pe3yJbTAThI JOJKHBI OTPAXKaTh:

MertamnpenMeTHbIe pe3yibTaThl OCBOCHUS Y4eOHOro mpeamera «XHMHS» Ha YPOBHE CpEIHETO
o0m1ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMble I (OPMHPOBAHUSA MHUPOBO33PEHUS o0yyaromuxcs

MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAYyYHbIE MOHATHS, OTPAXKAIOLIUE IIEIOCTHOCTh
HAYYHOM KapTHHBI MUpa M CHenu(UKy METOJ0B IO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax
(Matepusi, BEIIECTBO, HJHEPrusi, SBICHHUE, MPOIECC, CHUCTEMa, HAy4YHBIM (akKT, MPHUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeI0OBaHNE, HAOIOICHIE, U3MEPEHHUE, IKCIICPUMEHT H JIPyTHe);

yHUBEpcajbHble Yy4eOHbIe [eHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHbIC),
obecrieunBarome (HopMupoBaHue (YHKIMOHATHHOH TPAMOTHOCTH W COIMAJIBHOH KOMIETECHIHH
o0yJarouxcs;

CIIOCOOHOCTh o0yJaromuxcs WCIIOJIH30BATh OCBOCHHBIE MEXIUCIUATUTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHWSA U YHUBEpCAIbHbIC y4eOHbIe NEWCTBUS B MO3HABATENbHON M COLMAIbHOU
MIPAKTHKE.

MetanpeaMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJIEHWE  YHUBEPCAJIbHBIMU  YYEOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMY U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSTENIbHO (POPMYJIMPOBATH M AKTYaJTU3UPOBATh MPOOIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENIeNATh LENN JEeSTeTHHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPHH UX JOCTHKEHUS, COOTHOCHTH
PE3yNbTATHI JESTENBHOCTH C TOCTABIECHHBIMHU EIISIMH;

UCTIOJIB30BaTh NP OCBOCHUH 3HAHHUN MPHEMBI JIOTHYECKOTO MBIIIICHHS - BBIICISATH XapaKTepHbIE
MPU3HAKU TIOHATUN M yCTaHABIUBATh MX B3aWMOCBS3b, HCIOIB30BAaTh COOTBETCTBYIOIIME MOHSTUS IS
00BSICHEHUS OTAENbHBIX (PAaKTOB U SIBICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIacCU(PUKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHABJIMBATH MIPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY U3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCcykaAeHUs (MHIYKTHBHBIC, ACIyKTUBHBIC, MO aHAJIOTHH), BBISABISTH
3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B pPAaCCMaTPUBAEMBIX SIBICHUSX, (OPMYJIHPOBATH BHIBOABI U
3aKJTFOUCHUS;

PUMEHSTH B MPOIECCe TIO3HAHUS, MCIIOIb3YEMbIE B XUMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH,
peoOpa3oBhIBATh MOJIENbHBIE MPEACTABICHUS - XUMHYECKHA 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYECKas
dbopmyra, ypaBHEHHE XUMUYECKON PEaKIH - IPU PEIICHUH YIEOHBIX TTO3HABATEILHBIX U MPAKTUIECKUX
3a/la4, MPUMEHSTh Ha3BaHHBIE MOJIEIBHBIC TMPEACTABICHUS MJS BBISIBICHUS XapaKTePHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIINH.

ba3oBble uccienoBarejbCKue 1eHCTBHA:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUUECKUX PEAKIIHA;

dbopMyIIUpOBaTh IENH U 33aYU UCCIEIOBAHUS, HUCIIOIH30BATh MTOCTABIEHHBIE U CAMOCTOSATEIHHO
cOpMyITHpOBaHHBIE BOMPOCHI B KadecTBE WHCTPYMEHTA MO3HAHWUS W OCHOBHI Ui (HhOPMHUPOBAHHS
TUIOTE3bI 110 POBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUN;

BIAJIETh HABBIKAMH  CAMOCTOSITEIFHOTO  IUTAHUPOBAHHMSI W TIPOBEICHHS  YICHHUYECKUX
HKCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMI0JaTh 3a XOJOM IIpoIecca, CaMOCTOSITEIbHO
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IIPOTHO3UPOBATh €ro pe3yJsbTaT, (POpMyIUpOBaTh 000OIIEHNS U BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yIbTaTOB MCCIIEOBAHUS, COCTABIATH 00OCHOBAHHBIM OTUET O MPOEIaHHON paboTe;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIeN0BaTEIbCKOW M MPOEKTHOW JEsTEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pEIeHHs MPAaKTUYECKHX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOJOB ITI03HAHUS.

Paborta ¢ unopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX HCTOYHMKAX MH(pOpMAlMM (HAaydyHO-NOMYJIApHAs JIUTEpaTypa
XMMHYECKOTO COJEpKaHUs, CIPaBOYHBIE MTOCOOMs, pecypchl MHTepHeTa), aHATHM3UpOBaTh UH(OPMAIIHIO
pasNUyHbIX BUIOB U (OpM MPEICTABICHUSA, KPUTHUYECKH OLIEHUBAThb €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3apPOChl M IPUMEHSTh Pa3IMYHble METO/bI IPU MOUCKE U 0TOOPE MH(DOpMaIH,
HEOO0XOIMMO JJIs1 BBIITOJTHEHHS yUEOHBIX 33/1a4 ONPEAeIEHHOTO THIIA;

npuoOpeTaTh ONbIT HCIOJIB30BaHUS HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJOTMH U
Pa3IMYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY IIpecTaBIeHUs HH(pOopMaIK (cXeMbl, Tpaduki,
JMarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAayUYHBIH SI3bIK B KayeCTBE CPEACTBA MpH paboTe ¢ XMMMUECKOW MHpopmanuei:
OPUMEHSATh MEXIpEeIMEeTHbIe ((pHU3MUecKne W MaTeMaTU4eCKWe) 3HAaKU M CHMBOJBI, (OPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIe 1eliCTBUA:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)XTaeMOH TeMbl B XOJ€ JAWalora W/WIH JUCKYCCHH,
BBICKa3bIBaTh UJEH, (HOPMYIUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBINOJIHEHHS MHPEAJIOKECHHON
3ajauuy;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJIbTaTOB II03HABATEIBHOW JIEATENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIIOJHEHUM XMMHMUYECKOTO HKCIIEPUMEHTA,
IIPAKTUYECKON pabOoThI MO UCCIIEOBAHUIO CBOMCTB M3Y4YaeMBbIX BEIIECTB, pealu3aluy y4eOHOro MpoeKTa
1 (OPMYIHPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBENEHHBIX HCCICOBAHUIN YTEM COTIIACOBAHMS TTO3HUIINI
B X0/i€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

CaMOCTOSITENIBHO INIAHUPOBATh U OCYILECTBIISITH CBOIO ITO3HABATENBHYIO JEATEIBHOCTD, OIPEIEIIss
e€ 1eNH ¥ 3a]1a4M, KOHTPOJIUPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpeAIaraéMblii alTOPUTM
JeWCTBUI NMPH BBHINOIHEHUU YYeOHBIX M MCCIIE0BaTEeIbCKUX 3ajau, BBIOMpaTh Haubosee 3(pPpeKTUBHBIHN
CHoCc00 MX pelIeHUs ¢ yUETOM MOJIyYEeHHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKIUsX;

OCYLIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpenmeTHble pe3yJbTaThl 10 NPeAMEeTHOH 00J1acTH « XMMHSD) 10/ZKHBI 00ecreYnBaTh:

1) chopMuUpOBaHHOCTb MHPEJCTABICHUNA: O XUMHUYECKOW COCTABISIONIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUN NPUPOJIbI, B POPMUPOBAHUN MBIIUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (DYHKIMOHAIbHOW TI'pPaMOTHOCTH, HEOOXOJMMOM A PELIeHHs MPaKTHYECKUX 3ajady
9KOJIOTUYECKN OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

2) BHajieHUEe CHUCTEMOW XMMHUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHS
(XMMUYECKUIl JIEMEHT, aToM, JJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, 0-2JIeKTpOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIA 00beM, YIIIEPOIHBIN CKeNleT, PYHKIMOHAIbHAs TPYIIa, pauKall, U30MepHs,
M30MEpPBI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIEBOJOPO/AbI, KUCIOPOI- U a30TCOAEPKALUE COETUHEHUS,
OMOJIOTMYECKH aKTUBHBIE BelleCcTBa (YIJI€BObI, )KUPBI, OCIKH), MOHOMED, IOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAMHEHMs, KPUCTAJUIMYECKAas pPEIIeTKa, TUIIBl XUMHYECKHX pPEaKIMi
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, 3K30-U HHIOTEPMUYECKUE, PEAKIMM HOHHOrO0 OOMEHa), pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJUTHI, DJIEKTPOJIUTHYECKAs] TUCCOLMALUSA, OKHUCINTENb, BOCCTAHOBUTEIND,
CKOPOCTb XMMHUYECKON peakIuu, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOIO
CTpOEHMsI oOpraHuueckux BemecTB A.M. bytiepoBa, Teopuss 3IEKTPOIMTHYECKON AMCCOLMALINH,
nepuoanueckuii 3ako J.M. MenneneeBa, 3aKkoH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN
A3BIK  XUMHUH, (DAKTOJOTMUYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHHH M O€30MacHOM
WCIOJIb30BAaHNN BaXHEMIIMX HEOPraHWYECKMX W OpPraHMYECKHUX BEIIECTB B OBITY M INPaKTUYECKOU
JESITEIBHOCTH YEJIOBEKA;
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3) chopmMHpoBaHHOCTH YMEHHIl BBISBISATH XapaKTE€pHbIE MPU3HAKU M B3aWMOCBS3b M3YyUEHHBIX
MOHSATUHN, TPUMEHSATH COOTBETCTBYIOIINE MOHSITHS MPU OMUCAHUU CTPOCHHUS U CBOMCTB HEOPTAHUUECKHUX U
OpPraHMYECKUX BEILECTB U MX MPEBPALICHH; BBISABIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUN C IOHATUAMU U
MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

4) chopMUPOBAHHOCTb YMEHHUN HCIONB30BAaTh HAUMEHOBAHHUS XHUMHUYECKUX COEIMHEHUN
MEKIYHAPOAHOTO COK3a TEOPETUYECKON M NMPUKIAJHOW XMMUU U TPUBHAIbHBIE HA3BAHUS BAKHEUILIHNX
BelIeCTB (ITUJICH, alleTUIICH, IIHLEpUH, (heHo1, popManbIaerus, yKCycHas KUCiaoTa, MIULKH, YTapHbId ras,
YIJIEKUCTIBIN a3, aMMHaK, rallleHasi U3BECTb, HEraleHasl U3BECTb, IUThEBasl COJla U APYTUX), COCTABIISATh
(bopMyIIbI HEOPraHUYECKHX U OPTaHUYECKUX BEIECTB, YPABHEHUS XMMHYECKUX PEaKIMid, OOBSCHATh UX
CMBICJ; TIOATBEP)KIaTh  XapaKTEpHbIE XMMMUYECKHE CBOMCTBA BELIECTB  COOTBETCTBYIOILHMMU
SKCIIEPUMEHTAMU U 3aMUCSIMHU YPaBHEHUIN XUMUYECKUX PEeaKIuii;

5) copMuUPOBaHHOCTh YMEHHI yCTAHABIMBATH NMPUHAICKHOCTh U3YYCHHBIX HEOPTAHUYECKUX U
OpPraHMYECKUX BEIIECTB K OIMpPEJICJICHHBIM KJIacCaM U IpyIaM COeIMHEHUN, XapaKTepu30BaTh UX COCTaB
U Ba)KHEHIIME CBOWCTBA; OIIPENEIATh BUIbl XUMUYECKUX CBsI3el (KOBaJEHTHAsI, MOHHAs, METaJlJIN4ecKasl,
BOJIOPOJIHAS ), TUITBI KPUCTAITTMYECKUX PELIETOK BEIEeCTB; KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINH;

6) BIaJeHUE OCHOBHBIMU METOJAaMH HAYYHOTO MO3HAHUS BEIIECTB MU XUMUYECKHUX SIBJICHUN
(nabnrofeHue, n3MepeHue, SKCIePUMEHT, MOJICTUPOBAHUE);

7) chOopMHPOBAHHOCTh YMEHHUH MPOBOJUTH PacyeThl 0 XUMHUYCCKHUM (POpPMYyJIaM U ypaBHEHUSIM
XUMHUYECKUX PpEaKIHi ¢ HUCHOJIb30BaHHWEM (U3UYECKUX BEIMYMH, XapaKTepU3YIOIIMX BeIIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpPMAaJIbHBIC YCIOBHS) Ta30B, KOJIWYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CUCTEMHbIE XMMUYECKUE 3HAHUS IS MPUHATUS PEUICHHH B KOHKPETHBIX >KU3HEHHBIX
CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMH M X MPUMEHEHUEM;

8) chOpMUPOBAHHOCTH YMEHMH TUJIAHUPOBATH U  BBIMNOJIHATH XUMHYECKHH OKCHEPUMEHT
(mpeBpallleHus1 OPraHMYECKUX BEIECTB IIPU HArpPEBAHUHU, NOJYyUYEHUE ITUIICHA U U3yUYEHUE €r0 CBOWCTB,
KAueCTBEHHbIC PEaKIMU Ha albJerHJbl, Kpaxmall, YKCYCHYIO KHCJIOTY; JeHarypauus OelKOB Mpu
HarpeBaHuU, IBETHbIE pEAKIIMK OEJIKOB; IPOBOIUTH PEAKIIUN HOHHOT'O OOMEHA, OIIPENIENSITh CPELY BOJHBIX
pacTBOpOB, KaueCTBEHHBIC PEAKIMH Ha CyJb(aT-, KapOOHAT- U XIJIOPUI-aHUOHBI, HA KATUOH aMMOHMUS;
pemaTh SKCIepUMEHTANIbHBIE 3a/1auu 110 TeMaM "Metaisl" 1 "HemeTaisl'") B COOTBETCTBUU C MPABUIIAMU
TEXHHUKHU 0€30M1aCHOCTHU MPpU 00paIleHNH ¢ BEIIeCTBAMU U JIaOOpaTOPHBIM 000pyA0BaHUEM; IPEICTABIISTh
pe3yNbTaThl XUMUYECKOTO 3KCIepUMEHTa B (hOpMe 3amucH YpaBHEHUI COOTBETCTBYIOIIUX pPEaKIMA U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

9) chopMHpOBaHHOCTH YMEHHS aHAIM3UPOBATh XMMHUECKYI0 HMH(OpMAIMIO, MOJydyaeMylo U3
pa3HbIX UCTOYHUKOB (CpeICTB MaccoBOU MH(pOpMalnu, ceTh IHTepHET u Apyrue);

10) cdopMHUpPOBAaHHOCTH YMEHHI COOIOATH MPaBHJIa IKOJIOTHYECKH IEIECO00Pa3HOTO MOBEICHUS
B OBITY U TPYIOBOM AEATEIHHOCTH B IIENIAX COXPAHEHHSI CBOETO 370POBbS U OKPYKAIOUIEH MPUPOTHOM
Cpellbl; YYUTHIBATh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPTaHU3MbI OMPEEICHHBIX BEIIECTB, TOHUMAs
CMBICII TTOKA3aTeNsl MPeIEAbHON T0IyCTUMOM KOHIIEHTPALIHH;

11) ans o6yyaronuxcs ¢ OrpaHHYeHHBIMU BO3MOXKHOCTSIMU 310POBbsI: COPMUPOBAHHOCTh YMEHHUS
MIPUMEHSITh 3HAHHUSI 00 OCHOBHBIX JOCTYMHBIX METO/AaX MO3HAHMS BEIIECTB M XUMUYECKUX SBIICHUI;

12) nnst crnenbix U CiHaOOBUIAIIMX OOydaromUXCs: CHOPMHUPOBAHHOCTh YMEHUSI HCIOJIb30BaTh
penbedHo ToueuHyto cuctemy obo3nauenuii JI. bpaiins mist 3anucu XuMu4eckux (GopMyIL.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCIUIIMHBI U BUAbI YU4e0HOIl padoThI

Buj yueOHoit padoThI O0bem B yacax
Teoperuueckoe oOyueHnE 38 yacos
[IpakTryeckue u 1a0OpaTOPHBIC 3aHITHS 34 yaca
CamocrosrenbHas padora 6 gacoB
OO0muii 00beM 06pa3oBaTeJbHON MPOrPaMMbl 78 yacoB




2.2. TemaTu4yecKui IJIAH M cogep:kaHue yueOHoH qucuuiuinabl O/1.09 Xumus

HaumeHoBaHue pa3jiesioB u Conep:xanue yuye0HO0 MaTepuaia U GopMbl OPraHU3aANNH 1eATEIbHOCTH Oo0bem B Koani
TeM o0yuaromuxcs (TeopeTH4eckoe o0yueHmne, NpaKTHYecKHe U J1adopaTopHbIe 3aHATHSA) yacax KOMIIeTeHIIUiA,
¢dopmupoBanmnio
KOTOPBIX
crmocoocTByeT
3JIeMEeHT
MPOrpamMMbl
Tema 1. IIpeamer | [Ipeamer opraHnyYecKOr XUMUU: €€ BO3SHUKHOBEHME, Pa3BUTHE U 3HAUYCHHE B IIOJIYYEHUU 4 OK 01, OK 02,
oprannvyeckoil xumum. Teopusi | HOBBIX BEIIECTB M MaTepuaioB. TeopHsi CTPOEHUsT OPraHMYECKUX COeIMHEHH A.M. OK 04
CTpPOeHHs opranuyeckux | byrnepoBa, e€¢ ocHOBHBIE mosokeHUs. CTPYKTYpHBIE (OPMYIBI OPraHUYECKUX BEIIECTB.
coennnenuii A.M. BytiepoBa | ['omonorus, nzomepus. XuMu4ecKkas CBsI3b B OpPraHUYECKUX COEIUMHEHUSAX: KPAaTHBIE CBSI3U,
0- U I-CBSI3U.
[IpencraBnenue o kiaccupuKaluu OpraHuYecKuX BemecTB. HomeHkIarypa opraHm4eckux
COEMHEHUH (cucTeMaTHYecKas) U TPUBHAJIbHbIE HA3BaHUS BAXXHEHIINMX MpeCTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB.
Tema 2. IIpeneabHble | AKaHbI: COCTaB M CTPOEHHE, IOMOJIOTMUECKHUH psia. MeTaH M 3TaH - mpocTenine 4 OK 01, OK 02,
YIJIEBOAOPOABI - AJIKAHBI MPEJICTABUTENIN alKaHOB: COCTaB, XMMHUYECKOE CTpOCHHE, (PU3UYECKHEe M XUMHYECKUE OK 04
CBOMCTBa (peakUMM 3aMELIEHUS U TOPEHMsI), HAXOKICHHE B IPUPOJE, TNMOITYyYEHHE U
IPUMEHEHHE
Tema 3. HenpenenabHble | AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psiA. DTUIIEH - IPOCTEHIINN PECTABUTENh 4 OK 01, OK 02,
YIJ1€BOAOPOAbI: aJIKeHbl, | AIKEHOB: COCTaB, XUMHUYECKOE CTpOeHUEe, GU3NUECKUEe U XUMUYECKHE CBOMCTBA (peaKkIuu OK 04
aJIKaJHeHbl, ATKHHbI TUAPUPOBAHUS, TaJOreHUPOBAHUS, THApaTallMM, OKHCIEHUS M  MHOJUMEPHU3ALIH)
HaXO0XJIEHNE B IPUPOJIE, TOIyYEHUE U IPUMEHEHUE.
Ankanuensl: OyrtamueH-1,3 u MetunOyrtamueH-1,3, XHMHUUYECKOE CTpOEHUE, peaKIlus
NOJMMEpHU3alMY, TPUMEHEHHe (JIUIs1 CUHTE3a MPUPOAHOTO U CHUHTETHYECKOro KayuyyKa U
PE3UHBI).
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTMUYECKUH psia. ALETHIEH -
IPOCTEHIINNA MpPEeICTaBUTENb aJKWHOB: COCTaB, XMMHMUYECKOE CTpOEHHE, (U3NYECKUue U
XUMHUYECKHE CBOMCTBA (peakluy THIPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATAIIIN TOPEHUS),
HaX0Xk/IeHHWE B IPUPOJIe, MOJTYUYEHHE U IPUMEHEHHE
Tema 4. Apomaruyeckue | ApeHbl: OCH30J W TOMYOJ, COCTaB, XMMHUYECKOE CTPOCHHE MOJICKYJ, (PU3UYEeCKHe U 4 OK 01, OK 02,
YIJIeBOAOPOIBI XUMHUYECKHE CBOMCTBA (peakUuu TaJOT€HUPOBAHUS M HUTPOBAHUS), TNOJIy4YEHUE U OK 04
npuMeHeHue. BrusHue OeH301a Ha OpraHuM3M 4elloBeka. [eHeTmueckas CBA3b
YTJIEBOJI0OPOIOB
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Tema 5. IIpupoanbie
HCTOYHUKHU YIJIEBOJAOPOAOB M
HX nepepadoTkKa

[Mpuponnstii ra3. IlonytHeie HedTsHBbIe ra3el. HedTh u e€ mpoucxoxaenue. CrocoObl
nepepaboTKu He(TH: MEPErOHKa, KPEKUHT (TePMUYECKUH, KaTaauTudeckuii). [TpomxyKrer
nepepaboTku He(TH, UX IPUMEHEHHE B IPOMBIIICHHOCTH U B ObITy. KaMeHHBIH yromnp u
HPOJYKTHI €r0 MepepabOTKH.

OK 01, OK 02,
OK 04

Tema 6. CimpTthl. ®eHoJI

IIpenenbHble OAHOATOMHBIE CHUPTBI: METAHOJ M JTAHOJI, XHUMHUYECKOE CTPOCHHE,
busznyeckue W XUMHUYECKHE CBOWCTBAa (peakUuMud C aKTHUBHBIMH  MeETajllaMu,
raJIoreHOBOJIOpPOAAaMH, TOpEHHE), NMpuMeHeHue. BonoponHas cBsa3b. Dusnosoruyeckoe
JeiiCTBIE METaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YeJIOBEeKa.

MHOroaTOMHBIE CITUPTHL: ATUICHIIIMKOJIb U TIIULEPUH, XUMUYECKOE CTPOCHHUE, (PU3NIECKUE
U XMMHUYECKHE CBOMCTBa (B3aMMOJCIHCTBHE CO MICJIOYHBIMU METallaMU, KaueCTBEHHas
peakuys Ha MHOIOaTOMHBbIE CIUPTHI). PU3NOIOTNYECKOE AEHCTBUE HA OPTaHU3M YEJIOBEKA.
[IpyMeHeHue TIuIepUHa U STUIICHTJTUKOIA.

®enou. CTpoeHne MOJIEKYIIbI, PU3NIECKUE U XUMUYECKHE CBOICTBA eHona. TOKCHIHOCTh
denona, ero pusnosoruueckoe AecTBUe Ha Opranu3M uenoseka. [Ipumenenue denona

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

Anprerunsl: GopMambICTHA W aleTalbACTHI, XUMHUYECKOE CTPOCHHE, (hU3MYECKHe U
XMMHUYECKHE CBOIMCTBA (PeakLMU OKUCICHHSI U BOCCTAHOBIJICHUS, KAUECTBEHHbIE PEaKI1H),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeelibHble KapOOHOBBIE KHUCIIOTHI: YKCYCHas KHCIIOTa, XHMHYECKOE
cTpoeHHue, (U3NUecCKHe M XHUMHYECKHE CBOMcTBa (00IIME CBOWCTBA KHUCJIOT, peakuus
TepuUKaIMK), MOoJydyeHHe U npuMeHeHue. CTeapuHOBas U OJIEMHOBAs KHUCIIOTHI Kak
MPEJICTABUTENIN BBICIIMX KapOOHOBBIX KHCIOT. MblIa Kak COJMM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE JEICTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX I(PUPOB.
JKupbl Kak IPOM3BOJIHBIE TIMIIEPHHA U BHICIIUX KApOOHOBBIX KUCIOT. ['HAPOIIN3 )KUPOB

Tema 8. YrieBoabl

YrieBonbl: cocTaB, KilacCuPUKaIMs yriaeBOA0B (MOHO-, AU- U TIoJIMcaxapubl). [ moko3a -
NpOCTEHIINK MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (u3uveckue u
XUMUYECKHE CBOMCTBA TIIIOKO3BI (B3aumMojeicTBue ¢ ruapokcuaom meau(Il), okucnenue
aMMHUAYHBIM pacTBOpoM okcunaa cepebpa(l), BoccTaHoBiIeHHE, OpPOKEHUE TIIIOKO3BI),
HaXOXJCHWEe B TPHUPOJE, MPUMEHEHHE TJIFOKO3bI, OHWOJOTHYecKas poJib B
KU3HEJEATENILHOCTH opraHu3Ma uenoeka. @otocunTes. PpyKTo3a KaK U30MEP TIIFOKO3BI.
Caxapo3a - peicTaBUTeINh TUCaXapua0B, THIPOJINA3 caxapo3bl, HAXOXKIECHUE B IPUPOIE U
npuMeHeHrne. Kpaxman u 1emirono3a Kak IpUpOIHbIE MOTUMEPBl: CTPOCHUE Kpaxmala U
EJUTIONO036I, (PM3MYECKHe M XUMHUYCCKUE CBOWMCTBA Kpaxmaja (THAPOJIN3, KaueCTBEHHAs
PEaKIus C HOJOM).

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.
AMHWHOKHUCJIOTBHI.
Beakn

AMHHBI: METHUJIAMUH - MPOCTEUIIMNA MPEICTABUTE]Ib AMUHOB: COCTaB, XHUMHYECKOE
CTpoeHHe, (PU3nYecKne W XUMHYECKHE CBOMCTBA (pPEakIMh C KHCIOTAaMH W TOPEHUs),
HAXO0XJICHWE B MPUPOJE. AMUHOKUCIOTHI KaK aM(OTEpHBIE OPraHUYEeCKUE COCIUHCHUS.
®dusznyeckue W XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha TIpUMEpe TJIMIMHA).
Buonornueckoe 3nauenne aMuHOKUCIOT. CUHTE3 ENTHIOB.

benku kak npupoiHbie moauMepsl. [lepBudHas, BToprudHast ¥ TPETHYHAS CTPYKTypa OCJIKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, JICHATYpAallMs, KAYECTBEHHBIC pEaKIMu Ha
OeJIKU.

Tema 10. IlnacTMacchl.
Kayuyku. Bos1okna

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHUN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENCHb MOJIMMEPHU3AINH, CPEIHSS MOJIeKysipHas Macca. OCHOBHbBIE
METOABl  CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COEIMHEHHH -  [OJUMEpu3anus |
MOJIMKOHCHCAIINS.

[Imactmaccel  (MOJMMATWIICH, — TOJMIIPONMIICH,  MOJMBUHWIXJIOPUZ,  MOJUCTHUPOIN).
HatypanbHplii W cHUHTeTHYeCKHE Kaydyyku (OyTaJMEHOBBIM, XJIOPONPEHOBBIA U
M30IPEHOBBIN). BosokHa: HaTypanbHble (XJIONOK, IIEPCTb, IIENK), HCKYCCTBEHHbBIE
(amreTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUECKHE (KAaIIPOH U JIaBCaH).

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

JI.LA. MenaejieeBa

Xumuueckuit siemeHT. Atom. CocTraB aroma, H30TOINBI. JIEKTPOHHAsE 000JIOYKA.
DHepreTHyeckre ypOBHHU, IMOAYyPOBHH. ATOMHBIC opOuTanmu, S-, p-, d-, f-anmemeHTsI.
OcobeHHOCTH pachpeneNieHrs AJIEKTPOHOB MO OPOUTANIAM B aToMax MaJIbIX U OOJBIIUX
NepUOAOB. OJJNEeKTpoHHass KoHpurypamus aromoB. llepuonnueckuid 3akoH U
[lepuoaunueckas cuctema xumuueckux onemeHToB JI. M. MengeneeBa. CBsi3b
HNepuoIM4Yeckoro 3akoHa u Ilepuoanuyeckoll CHCTEMBI XUMHMUYECKHX 3JIEMEHTOB C
COBPEMEHHON TEOpHell CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHsI CBOWCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuosiaM. 3HaueHHE MEePHOAMYECKOTO 3aKOHA M CHCTEMBl XUMUYecKuX syemeHToB J[.U.
MeHnpeneeBa B pa3BUTHH HAyKH.

Tema 12. CTpoenne BemecTBa.
MHuoroo0pa3ue BemecTs

Crtpoenue BemecTBa. XUMUYECKasl CBsI3b. BUJbI (KOBaJeHTHAsI HEMOJSPHAS U TOJSpHAs,
MOHHAsI, METAJTNYeCKas)) 1 MEXaHU3Mbl 00pa30BaHUSI XUMHUYECKOW CBA3M (OOMEHHBIH U
JIOHOPHO-AaKIENITOPHBIN). BogopoaHast cBsi3b. BaneHTHOCTS.

DIEeKTpOOTpULIaTENbHOCTh. CTeneHb OKkuciieHus. KaTHoHbI U aHMOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJAPHOTO CTPOCHHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIIBI KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BELIECTB.

ITousTne o gucnepcHbIX cucteMax. HMctuHHble pacTBOpbl.  KonndecTBEHHBIE
XapaKTEPUCTUKU PACTBOPOB (MaccoBas J10Jis BEIIECTBAa B paCTBOPE).

Krnaccudukanmst HeopraHuwdeckux coegnHeHni. HoMeHkiaTypa HeopraHn4eCKHUX 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

peaKiuu

Xumnueckas peakuus. Kiaccupukanus XMMHUYECKUX pEaKIUil B HEOPraHWYECKOH U
OpPraHMYEeCKOM XHMMHMHM. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHUS H
MIPEBPAILCHHS YPHEPTUU ITPU XUMUUECKUX PEAKIIMSIX.

CkopocTh peakiuy, €e 3aBHUCUMOCTb OT pa3iuyHbIX (pakTopoB. OOpaTuMble peaKlUU.
Xumnueckoe paBHoBecHe. DaKTOPBI, BIUSIONINE HA COCTOSTHUE XUMUYECKOTO PABHOBECHSI.
[Mpunnun Jle Illatenpe. DnekTponutudeckas auccornuarus. CuibHbIE H  clla0ble
anekTpoiuThl. Cpesa BOJHBIX PAaCTBOPOB BEIIECTB: KHCIHAs, HEUTpaJibHAsl, IIEIOYHAS.
Bomoponnsiii mokazatens (pH) pactBopa. Peaknnn noHHOrOo oOMEHa B OPraHMYECKOW
HEOPraHUYECKOU XUMUHU.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuud. [loHsATHE 00 3JEeKTpoNM3e pacIijiaBoB U
pacTBOPOB COJIEH.

[IpuMeHeHue 31eKTpoJIin3a.

OK 01, OK 02,
OK 04

Tema 14. MeTa bl

Mertannsl. [lonoxenue meramuioB B llepuoanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB.
OCOOeHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue gusnueckue
cBoiictBa MeraioB. [IpuMeHeHue MmeramuioB B ObITy, npupoje M TexHuke. CruiaBbl
METAJUIOB. DJIEKTPOXUMHUUECKUH psij HanpspkeHui MetaiioB. O01mue crnocoObl MoTydeHust
metauioB. Kopposust MetamnoB. CriocoObI 3alIUTHL OT KOPPO3HH.

OOmast xapakrepucTuka MeTauloB TIiaBHbIXx mnoarpynn (IA-rpynma, IIA-rpynma)
[Teproanueckoit CUCTEMBl XMMHUYECKUX 3JIEMEHTOB. ANOMUHUNA. AM(pOTEpHBIE CBOMCTBA
OKCHJIAa U THJIPOKCHJIA AIIFOMUHHSL.

OO6mass xapakTepucTuka MeTauioB noOouHblx mnoarpynmn (b-rpymm) Ilepuoauueckoit
CUCTEMBI XMMHUUYECKUX DJIEMEHTOB: MEJb, IIMHK, XPOM, XKele30. BaxHelne coequHeHns
METaJUI0B (OKCH/IbI, THAPOKCHJIBI, COJIH).

Tema 15. HemeTaiibl

Hemeramnsl. [lonoxenne nemetaisos B [lepuoauyeckoit cucteMe XUMUYECKUX JIEMEHTOB
J .. MenneneeBa 1 0COOEHHOCTH CTpOEeHUsI aTOMOB. DuU3nyecKrue CBOMCTBA HEMETAILIIOB.
AmnnoTponusi HEMETAIOB (Ha MpuUMeEpe KHUCIopoda, cepbl, (ochopa u yriepona).
XUMHYECKHUE CBOMCTBA BAXXHEHIIMX HEMETaJUIOB (TaJIOT€HOB, CEphl, a3oTa, Qocdopa,
yraepoga W KpeMHus). Okcuiasl HemeTauioB. Kucnopojconepkamme KHUCTOTHI.
BoaopoiHbie coelMHEeHUs] HEMETAJLIOB.

Tema 16. Cea3b

HEOPraHUYeCKHX
OPraHMYecKHUX BellecTB

u

Heoprannueckue u opranndeckue KucinoTsl. Heoprannueckue 1 OpraHuuecKue OCHOBaHUSI.
AM@oTepHble HeOpraHMYeCKHMEe W OpraHWYecKue coeAuHeHMs. ['eHeTmyeckas CBs3b
HEOPraHUYECKHUX U OPraHUYECKUX BELIECTB

Tema 17. XuMuA 4 )KN3HL

Ponp xumun B 00ecrieueHnn SKOJIOTHYECKOM, YJHEPTETUUECKON B TTUIIIEBOM O€30MacHOCTH,
pa3BUTUU MeaULMHBL. [IOHATHE O Hay4YHBIX METOJaX MO3HAHMS BEIIECTB U XMMHYECKUX
pEeaKui.

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 00X HAYYHBIX TPUHIIUTIAX TPOMBIIIIEHHOTO TTOyYeHUS BaKHEHTITHX
BelIecTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHOU KUCIIOThI, METAHOJIA).

YenoBek B MUpE BEIIECTB, MAaTEPUATIOB U XMUMUYECKUX pPEAKLHUN: XUMHS U 300POBbE
YyeJloBeKa; MpaBHJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENaparoB; MpaBuia 0€30macHOro
UCIIONIb30BAaHUsI TIpEraparoB OBITOBOW XHWMHUM B TIOBCETHEBHOW KW3HU. bbITOBas
XUMHUYECKAsI TPAMOTHOCTh

CamocrosiTesibHast padora

3aaHus ONpeAEIA0oTCs IpernoaaBaTeieM

OK 01, OK 02,
OK 04

Bcero

78
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

Jns peanuzanuu mporpamMMbl y4eOHOH TUCHMIUIMHBI JOJDKHBI OBITH HPEAyCMOTpPEHBI CIIEAYyIOIIee
cnenuanpHoe nomenienue: Kabuner Xumuu.

[Tomemenne kaOuHETa OJKHO COOTBETCTBOBAaTh TpeOoBaHUsAM CaHHTAPHO-MUIEMUOIOTUHISCKUX
npaBun 1 HopMmaTuBOoB (CanlluH 2.4.2 Neo 178-02): ocHaiieHO THIOBBIM OOOPYIOBAaHHWEM, B TOM YHCIIC
CTELMANN3UPOBAHHONW yueOHOM Mebenpio M cpeacTBaMu  OOydeHHs, HEOOXOAMMBIMHM JUIS BBITIOJIHEHUS
TpeOOBaHUM K YPOBHIO OJATOTOBKH 00yYatOIINXCS.

[TepeueHb OCHOBHOTO 000PYAOBAHMUS:

- mKad U1 XpaHeHus

- Celi( st peakTHBOB

- pabouee MeCTO MpenoaBaTes;

- KOMIUJIEKT Y4eOHOH Mebenu Ha 25 moca0uHbIX MECT

- IOCKa KJIacCHas (MeJioBas);

- Kommerotep (HOyTOYK) ¢ JTUIICH3MOHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- ObGopynoBanue g OTOOpaxkeHUs rpaduueckoi HHPOpPMAIMK U €€ KOJUIEKTUBHOIO MPOCMOTpa
(mpoexTop, 3KpaH)

- KOMIUIEKT TEeMaTHYeCKUX HATJISIHBIX Y4eOHBIX MmocoOuit (mepuoanyeckas cucrema siemeHtoB /1. U.
Menneneesa. Tabnuma «PacTBOpUMOCTh COJIEi, OCHOBaHUH, KUCIOT B BOJe»; IlopTpeThl M3BECTHBIX YUYCHBIX B
00J1aCTH XHMHH )

-nabopaTopHoe o0opynoBanue: MeH3ypKH, MUIETKH-KANeIbHULBI, MUKPOCKOI, JIyIbl, IPEAMETHBIC U
MTOKPOBHBIE CTEKIIA, MJIAHILIETHI A7 KaleIbHbIX Peakiuii, GuibTpoBaibHas Oymara, IpOMBIBAJIKH, CTEKIISIHHBIE
pOOUPKH, PE3MHOBBIC MPOOKH, HAOOP PEAKTUBOB, CTCKJISIHHBIC TMAJIOYKH, IITATUBBI JJISI MPOOMPOK; MEPHBIE
UWIMH]IPBI, BOPOHKHU CTEKJISTHHBIE, BODOHKH JIETUTENbHbIC IUINHIPUYECKHE, CTYIIKH C IeCTUKOM, (paphopoBbie
YaIKy, THHLIETH, QUIBTPEl OyMaXXHbIE, BaTa, MapJs, YaCOBbIE CTEKIIA, JJA0OPATOPHBIC IITATUBBI, CIIUPTOBEIC
TOPEINIKH, Jep>KaTeNlu Uil MPOOUPOK, CKISHKU JUIS XPAaHEHUS PEaKTHUBOB, pa3JaTOYHbIC JOTKHU;, XUMHYECKHE
CTaKaHbl, IINATENN; MAHIETHI; CEKyHIOMEpPHI (TaiiMephl), MEPHBIE TPOOUPKU U MEPHBIE KOJIOBI; KOHUYECKHE
KoJ0bI [u1st TuTpoBanus (50 ; MHIMKATOPHBIE MOJIOCKU AJs ompeneneHus pH u cranmapTHas MHAMKATOpHAS
IIKaJIa; YHUBEPCAIbHBIA MHIUKATOP; MHUIIETKA HA WU J03aTOPHI , OIOPETKH JUIsl TUTPOBAHMS, MEIHIIMHCKUE
IITPUIIBL.

3.1. UuopmanmoHHoe o0ecnedyeHre pean3anuu NPOrpaMmMbl
3.1.1. OcHoBHas JuTEepaTypa

1. T'a6bpuensH, O. C. Xumus. 10 knacc (6a30BbIii ypoBensb) : yueonuk / O. C. I'abpuensH. - 10-e uzn., crep.
- Mockgsa : UznarennctBo «lIpocBemenuer, 2025. - 192 c. - ISBN 978-5-09-101657-4. - TekcT : 2IeKTPOHHBIH.
- URL.: https://znanium.com/catalog/product/2090098. — Peskxum mocTyma: 1mo moamucke.

2. I'abpuensn, O. C. Xumus. 11-ii knacc (0a3zoBbiii ypoBenb) : yueOHUK / O. C. TI'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — 5-¢ u3n., ctep. — Mocksa : [IpocBemenue, 2025. — 127, [1] c. : un. - ISBN
978-5-09-103623-7. - Tekct : anekrponnsiii. - URL: https://znanium.com/catalog/product/2089904. — Pexum
JOCTYTIA: TI0 TIOATIHCKE.

3. I'punByx, H. Xumus snementos : B 2 T. T. 2 : yuebHoe nocobue / H. I'punBya, A. DpHio. - 5-e u3.,
ucnp. - Mocksa : Jlaboparopus 3uanui, 2024. - 684 c. - (JIyummii 3apy0exHsiii yaeOnuk). - ISBN 978-5-93208-
569-1. - Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1984062. — Pexwum moctyma: mo
TIOJTITHICKE.

4. Kypun, A. A. Xumusa. 10-11 kmacc. bazoBwiii ypoBens : yueOHuk / A. A. Xypun. - Mocksa :
WznarensctBo "lIpocBemenune”, 2025. - 176 c. - ISBN 978-5-09-099535-1. - Tekcr : snexrponnsiii. - URL:
https://znanium.ru/catalog/product/1928204. — Pexwum 10CTyma: MO MOANUCKE.

5. Tapacenko, E. B. Xumus : yueOno-meroauueckoe nocodue / E. B. Tapacenko, O. H. Jlenucosa. -
Homkap-Ona : TToBOMKCKHiT rOCYIapCTBEHHBIN TeXHOIOrHUeckuii yuusepeurer, 2025. - 70 c. - ISBN 978-5-
8158-2342-6. - Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/2131746. — Pexwm goctyna:
IO MOJIIHCKE.

6. Xumus. 10-i xmacc. Yriryonénnsiid yposens / B. B. Epemun, H. E. Ky3pmenko, B. U. Tepennn, A. A.
Hpo3nos, B. B. Jlynun ; nox pen. B. B. JIynuna. — 10-e u3z., crep - Mocksa : [Ipocsemenue, 2025. - 448 c. -
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ISBN 978-5-09-107226-6. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/2089923. —
Pexxum noctymna: 1mo nmoamnucke.

7. Xumus. ba3oserii ypoBenb. 11 kimace : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A. A. JIpo3aos, B.
B. Jlynun ; non. pea. B. B. Jlynuna. - 8-e u3z., nepepaborannoe - Mocksa : M3natensctBo «IIpocBemienrney,
2024, - 226 c¢. - ISBN 978-5-09-099534-4. - Tekcr : oamektponnbii. -  URL:
https://znanium.ru/catalog/product/1928216. — Pexwum moctyma: 1o moJimcKe.

3.1.2. /lonoJiHUTe IbHAS JIUTEpaTypa

1. Axmenona, T. . Xumus : yaeonoe nocodue / T. 1. Axmenosa. - Mocksa : MOIT PT'VII, 2025. - 192 c.
- ISBN 978-5-00209-042-6. - Tekcrt : anmextponnbid. - URL: https://znanium.ru/catalog/product/2137492. —
Pesxxum pocTyna: 1mo mojamucke.

2. I'punByn, H. Xumus snementoB : B 2 T. T. 1 : yue6HOe mocobue / H. I'punByn, A. Dpuio. - 5-e u3z.,
ucrp. - Mocksa : Jlaboparopust 3nanuid, 2024. - 664 c. - (JIyumuii 3apyoexnbiii yueonuk). - ISBN 978-5-93208-
568-4. - Tekcr : anekrponHbiit. - URL: https://znanium.com/catalog/product/1984061. — Pexxum mocrtyma: 1o
TIOJIITHICKE.

3. Hemuna, O. B. Xumus : yae6Hoe nmocobue / O.B. emuna, M.U. I'onoBaeBa. — Mocksa : UHOPA-M,
2025. — 257 c¢. — (Cpennee mpodeccronambuoe obpazoBanue). - ISBN 978-5-16-018999-4. - Tekcr :
anektponHbii. - URL: https://znanium.com/catalog/product/2082631. — Pexxum gocTyria: 1o HOIMHCKeE.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KoHTpons M OIleHKa pe3ylbTaTOB OCBOCHHS Y4YEOHOH IUCHUIUIMHBI «XUMHS» OCYIECTBISACTCS
IIpenojaBaTesieM B IIPOLECCe IMPOBEIEHUS NPAKTUYECKUX 3aHATHN, TECTUPOBAHUSA, a TAKKE BBIIOIHECHHS
00y4aroIMUMUCS MHIUBHUYJIbHBIX 33JaHUN, HCCIEJOBAHUH.

A.M. BytiepoBa

COKpaméHHoi) (popMyI1 OpraHUYeCcKUX BEIIECTB.

Pe3yabTarsl @opMbl H  MeETObI
o0y4eHuUs KOHTPOJIA W OLEHKH
(ocBOEeHHBIE pe3yJbTATOB 00yUYeHHUsI
YMeHHUH,

YCBOCHHBIE

3HAHMS)

Tema 1. | PackpeiBaTh CMBICT HW3y4aeMbIX IOHATHNA (BBIABIATH MX | TeKymHUid KOHTPOJb B
IIpeamer XapaKTepHbIE IPU3HAKH), YCTAHABIMBATh UX B3aUMOCBS3b. dopme:

OpPraHMYecKoi [IpyuMeHTh MONOXKEHUS TEOPUHM CTPOCHHUS OPraHMYECKHX | - MPAKTUYECKUE padoThI;
xumum. Teopus | Bemects A.M. ByriepoBa s 0ObsSCHEHHS 3aBHCHMOCTHU | -CAMOCTOSITEIILHBIC
CTPOCHUA CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS. paboThI;

OpPraHu4ecKux Hcnonp30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJIEHHUS | TECTUPOBAHUS IO TEMaM
coeIMHeHU MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOH, | AUCHUILIIUHBL;

- YCTHBIH OIIpOC;

Onpenensitb BUABI XUMHYECKON CBsi3M  (oAMHAapHbBIE, | UITOTOBBI KOHTPOJL B
KpaTHbIE) B OPraHUYECKUX COEIMHEHUSIX. dopme:
PackpbiBaTh poib OpraHMYecKOM XUMUUM B TPUPOIE, | -  UYTEHUE, IepecKas,
XapakTepu30BaTh €€ 3Haue€HUe B OKU3HU 4YEJIOBEKa, | JUAJIOT, COOOIIEHHE Ha
WJUTFOCTPUPOBATH CBS3b C IPYTUMU HAyKaMH. npodeccCuoHaNbHY IO
Habnronats 1 onuceIBaTh TeMy
J€MOHCTPALIMOHHBIE OMBITHI; MPOBOJUTH M OMHUCHIBATH | - nuUdPepeHIupOBaHHbIH
712a00paTOPHBIE OMBITH M MPAKTHYECKUE PabOThI 3auer
Tema 2. | PackpbiBaTh CMBICH H3y4aeMbIX MOHSATUI (BBISBIATH MX | TeKymMii KOHTpPOIb B
IIpeneabHble XapakTepHbIe MPHU3HAKH), YCTaHABIMBATH MX B3aMMOCBS3b, | popMme:
YIJ1€BOAOPOABI - | UCIIOJIB30BATh COOTBETCTBYIOUIME TOHATUS TMPH ONHUCAHUU | - IPAKTUYECKUE PadOTHI;
AJIKAHBI COCTaBa, CTPOCHUS M  MPEBPALIECHUNA  OPraHUYECKUX | -CAMOCTOSTEIIbHBIC
COEIUHEHM. paboThI;
Hcnons30BaTh XMMHUYECKYIO CUMBOJIMKY JUIS COCTAaBJIEHUS | TECTUPOBAHHS IO TEMaMm
MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOH, | AUCHUILITUHBL
COKpalIEHHOMN) dhopmyn OpraHUYeCcKHUX BELIECTB. | - YCTHBIHN OIPOC;
YTJIEBOJOPOAOB 0 COCTaBYy M CTPOCHHIO, Ha3blBaTh UX MO | ITOrOBBIi KOHTPOJL B
CHUCTEeMAaTUYECKOM HOMEHKJIAType; IPUBOJUTHh TPUBUANIBHbIE | (hOpMeE:
Ha3BaHUA OTAENIbHBIX MPEICTABUTEIIEH YTIEBOAOPOIOB. - 4YTeHHEe, IIepecKas,
Onpenensitb BUABI XMMHUYECKOM CBSI3M B  MOJEKyJax | AMAJOr, COOOIIEHHE Ha
YTJIIEBOJIOPO/IOB; XapaKTepu30BaTh 3aBUCUMOCTH | IPO(PECCHOHATBHYIO
PEaKIMOHHON CIOCOOHOCTH YTJIEBOJIOPOAOB OT KPAaTHOCTH | TEMY
KOBaJICHTHOM CBSI3H. - muddepeHIpPOBaHHBIN
3a4er
Tema 3. | Xapakrepu3oBaTb  COCTaB, CTpO€HHE,  NpuMeHeHue, | Tekymmil KOHTposib B
Henpenenabnble | ¢pu3nueckue U XMMUYECKHE CBOMCTBA, BaKHEHIINE criocoObl | hopMme:
YIJ1€BOJAOPOABI: | MOJYYCHUS TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX KJIACCOB | - MPAaKTHUECKUE PaOOTHI;
AJIKEHBI, YIJIEBOJOPOAOB (MeTaHa, JTaHa, »JTWIEHA, alleTUJIEHA, | -CaMOCTOSITEeNbHbIE
ajJKaJgHeHbl, Oyraauena -1,3, 6eH30a, TOIyona). paboTHI;
AJIKMHBI TECTUPOBAHUS MO TeMaM
JTUCLHUTLITNHBI;

- YCTHBIH OIpOC;
HToroselli KOHTPOIbL B
dbopwme:

- YTEHHE, IEepeECcKas,
JIHaJor, cooOIeHHE Ha
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podeCCHOHAIBHYIO

TEMY
- nuddepeHITmpOBaHHBINA
3auer
Tema 4. | BoIABIATH '€HETHUECKYIO CBSI3b MEXJY yIieBoAopojamH U | Tekymuili KOHTpOJb B
ApoMaTnyeckHe | MOATBEPXKIaTh €€ HATMYKME YPAaBHEHUSIMH COOTBETCTBYIONINX | (hopme:
yIJ1€BOAOPOAbI XUMHUYECKUX pEaKUUid C HCHOJb30BAHUEM CTPYKTYPHBIX | - IPAKTUYECKUE PaOOTHI;
dbopmyL. -CaMOCTOATEJIbHbIC
paboTHI;
TECTUPOBAHUS 10 TEMaM
JUCIUIINHBL,
- YCTHBIH OIIpOC;
NTOroBbIii KOHTPOJIL B
dopme:
- YTeHHWe, I[epecKas,
IHAAJIOr, COOOIeHHe Ha
npoheccuoHaNbHY IO
TeMy
- nuddepeHImpPOBaHHBIN
3auer
Tema 5. | XapakTepu3oBaTb HMCTOYHHUKHM YIVIEBOJOPOAHOIO ChIpbs | TeKymuid KOHTPOJIb B
IIpupoanbie (HedTb, MPUPOAHBIIL ra3, yrojb), COcoObI UX NepepaboTku U | hopMme:
HCTOYHUKU [IPAKTUYECKOE IPUMEHEHUE IIOJy4YyaeMbIX IMPOAYKTOB. | - IPAKTUYECKUE paOOTHI;
yrieBoaopoaoB | Mcronb30BaTh e€CTECTBEHHO-HAYYHbIE METOMBI TMO3HAHMS - | -CAMOCTOSITENbHBIC
" HX | IPOBEJICHUE, HAOMIOEHUE U ONUCAHUE XUMHUYECKOTO | paboThl;
nepepadorka JKCIIEpUMEHTa (1a0OpaTOpPHBIE ONBITHI M IMPAKTUYECKUE | TECTUPOBAHUS IO TEMaM
paboThI). JTUCIUATIITAHBI;
CrnenoBaTh npaBuiiaM O€30MacCHOM padOTHl B JIAOOPATOPHUH | - YCTHBIN OMPOC;
IIPH UCIOJIb30BAHUU XUMHUYECKOU TOCYAbl U 000pynoBaHusi, | UITOroBelii KOHTPOJL B
a TakkKe ImpaBwiaM oOpalleHuss C BelecTBamMu B | popMe:
COOTBETCTBUM C HHCTPYKIMSMHU BBITIOJTHEHUS 1a0OPATOPHBIX | -  4YTEHHe, Iepeckas,
OTIBITOB M MPAaKTUYECKUX pabOT MO MOJyYEHUIO U U3YUYEHHUIO | AMAJIOT, COOOIlEHHE Ha
OpraHu4eckux  BemlecTB.  IIpeAcTaBisaTh  pe3ynbTaThl | NPOPECCHOHATBHYIO
JKCIIEPUMEHTA B dopme 3anucu YpaBHEHUH | TEMY
COOTBETCTBYIOLIUX PEAKLUH U JeTaTh BBIBOABI HA MX OCHOBE. | - AU(epeHIIMpOBaHHBIN
[IpoBOANTH BBIUMCIIEHUS U1l OMPEIENIEHUS MOJIEKYJISIPHOM | 3a4eT
(GbopMysBl  OPraHMYECKOro BEIIECTBA, [0 YPAaBHEHMIO
XuMHueckor peakuuu. CaMOCTOSTENbHO IUIAHUPOBATh U
OCYIIECTBIATh CBOIO  II0O3HABATEIBHYIO  JIEATEIBHOCTD;
MPUHUMATh AaKTHBHOE YYacTHE B TPYNIOBOM y4eOHOU
JESTEIIbHOCTH
Tema 6. | PackpbiBaTh CMBICH H3y4aeMbIX IOHATUH (BBIABIATH MX | TeKymMil KOHTpPOJIb B

Cnuptbl. ®eHoua

XapaKTepHble MPHU3HAKH), YCTAaHABIMBATh WX B3aWMOCBS3b,
HNCIIOJIB30BAaTh COOTBeTCTBYIOHH/Ie IIOHATUSA HpI/I OIMHuCaHun
COCTaBa, CTPOCHHUS W  IMPEBPALICHUHA  OPraHUYECKUX
COeMHEHHMH.

Hcnonp30BaTh XMMUYECKYH0 CHUMBOJMKY Ul COCTaBJICHUS
MOJIEKYISPHBIX a CTPYKTYPHBIX (pa3BEpHyTOH,
COKpaIIEHHON) GOopMyJT OPTaHUYECKUX BEIECTB.

dopme:

- IpaKTU4eCKHe paboThl;
-CaMOCTOSTENbHbIE
paboTHI;

TECTUPOBAaHUS IO TEMaM
JVICTIATUTHHEI,

- YCTHBIH OIIpOC;

YcranaBanBaTh TIPUHAJJIE)KHOCTD BEIIECTB K | UTOroBblii KOHTpPOJIb B

OTIpeIeIEHHOMY KJIacCy IO COCTaBy M CTPOEHUIO, Ha3bIBaTh | (hopMe:

WX T1I0 CHCTEMAaTUYECKOM HOMEHKJIAType; NPUBOJUTH | - UYTECHHE, IEepecKas,

TPUBUAIBHBIE  Ha3BaHHUs  OTIENBHBIX  MPEICTAaBUTENEH | TUAJIOT, COOOIICHHE Ha

KHUCJIOPOJCOAEPKAIINX COCTUHEHUM. npodeCCHOHATHHYO
TEMY
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- nuddepeHITmpOBaHHBINA
3auer

Tema 7. | XapakTepu3oBarb  COCTaB,  CTPOCHHME,  NPUMEHEHUE, | TeKymui KOHTPOIb B
AJbieruasbl. (bU3UYeCKre M XUMHUYECKUE CBOMCTBA, BaXKHEHIIIHE crtocoObI | hopme:
KapOoHoBbIe MOJTyYCHHS THITUYHBIX MPEJICTABUTENICH Pa3IMYHBIX KJIACCOB | - MPaKTHYECKUE PadoThI;
KHCJIOThI. KHUCJIOPOACOAEPKAIIUX COEMHEHUH (MeTaHojla, 3TaHOJa, | -CaMOCTOSTEIbHbIE
CaoxHbIe rvnepuHa, ¢QeHona, Qopmanbaeruaa, —aneTanbAeruaa, | paboTsr;
3UPBbI YKCYCHOM  KHUCIIOTBI, TIJIIOKO3bl, cCaxapo3bl, Kpaxmaia, | TECCTUPOBaHUS IO TeMaM
LIEJITF0JIO3b1); BBISABIISATH TEHETUYECKYIO CBSI3b MEKY HUMM U | AMCLUIUINHBL
MOJITBEPXK/IATh €€ HAIMYKME YPAaBHEHUSIMHU COOTBETCTBYIOIIHNX | - YCTHBIM OMPOC;
XMMHUYECKHX PEAKIMH C MCIOIb30BAaHUEM CTPYKTYpPHbIX | ITOrOBBI KOHTpOJIb B
bopmyL. dopme:
OnuceiBaTh COCTaB, XMMUYECKOE CTPOEGHUE M NPUMEHEHUE | -  4YTeHHe, Iepeckas,
KHPOB, XapaKTepu30BaTh ux 3Ha4YeHUE JUISL | IMaJior, COOOIIEHHE Ha
KHU3HEEATENbHOCTH OpraHu3MoB. (OCO3HaBaTh ONACHOCTh | MPO(PECCHOHATBHYIO
BO3ZCUCTBUS HA JKUBBIE OPraHU3Mbl  ONPENEICHHBIX | TEMY
OpPraHUYECKUX BEIIECTB, MOSICHATh Ha MpHMeEpax CIocoObl | - qudQepeHIMpOBaHHbIN
YMEHBIICHHUS U MPEJOTBPALICHUS UX BPETHOTO BO3JCHCTBUS | 3a4eT
Ha OpraHu3M 4ejoBeka. lcrosb30BaTh €CTECTBEHHO-
HAy4YHBIE METOJbI TIO3HAHUS - NPOBEIEHUE, HAOII0JCHUE U
ONMCaHME XHMHYECKOTO JKCIepuMeHTa (JabopaTopHbIe
OIIBITHI U IPAKTUUYECKUE PAOOTBHI).
Tema 8. | CienoBarp mpaBuiam Oe3omnacHoil paboTel B jaboparopuu | Tekymuii KOHTpPOJb B
YrieBoabl IIPU MCIIOJIb30BAaHUM XUMHUYECKOM mocy il U1 000py0oBaHus, | popme:

a TakKe ImpaBwiaM oOOpallleHUuss C BELIEeCTBAaMH B
COOTBETCTBUM C MHCTPYKIUSAMH BBIIOJIHEHUSI JJAOOPATOPHBIX
OTIBITOB M MPAKTHYECKUX PabOT MO MOTYyUYEHHUIO0 U U3YUYECHUIO
opraHMyeckux  BemiecTB.  lIpencTaBiaTh  pe3ynbTaThbl
JKCIEpPUMEHTA B dbopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIMX peaKUUi U JIelaTh BHIBOJIbI HA UX OCHOBE.
IIpoBOANTH BBIUMCIIEHHS Ul ONPENEIICHUS MOJIEKYJISIPHON

- IpaKTU4ECKHE paboThl;
-CaAMOCTOSITEIIbHBIE
paboTHI;

TECTUPOBAHUS IO TEMaM
JUCLUILINHBL,

- YCTHBIH OIpOC;
HTorosslli KOHTPOJIbL B

(GopMynBl OPraHMYECKOrO BEIIECTBA, II0 YpPaBHEHHIO | opMe:
XUMHUYECKON peaknuu. CaMOCTOATENbHO IUIAHUPOBAaTh M | -  YTEHHUE,  IIEpecKas,
OCYLIECTBIISATh  CBOK  IO3HABATEIbHYI  JIEATEIBHOCTH; | IUAJIOT, COOOLICHHE Ha
IPUHUMATh AaKTMBHOE Y4YacTHEe B TIPYNINOBOH y4eOHOH | MpodecCHOoHaNbHYIO
NEeATEIbHOCTH TeMy
- nuddepeHIMpOBaHHBIN
3a4er
Tema 9. AMunbl. | PackppiBaTh CMBICT HU3y4aeMbIX MNOHSITHH (BBISBIATH UX | Tekymuid KOHTpOJb B
AMMHOKHUCJIOTBI. | XapaKTepHble NPU3HAKH), YCTAaHABIMBAaTh UX B3aUMOCBA3b, | (opme:
beaxkn HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSTHUS NPU ONHCAHUU | - IPAKTUYECKUE pabOThI;
COCTaBa, CTPOEHHUA M  MPEBPALICHUM  OPraHUYECKUX | -CAMOCTOATEIIbHBIC
COETUHEHU. paboThI;
Hcnons30BaTh XMMHUYECKYIO CHUMBOJIMKY /IS COCTAaBJIEHUS | TECTUPOBAHHS IO TEMaM
MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOM, | TUCIMILIMHEI,

COKpam€HHON) (hOpMyJT OpraHUIECKUX BEIIECTB.
OmnpenensaTb NPUHAUIEKHOCTD BEIIECTB K OINPENEICHHOMY
KJIacCy 10 COCTaBy M CTPOEHHUIO, Ha3bIBaTh HX IO
CHUCTEMAaTUYECKOM HOMEHKIIATYpe; IPUBOJAUTHh TPUBUAIIbHbBIE
Ha3BaHMsI OTAEIBHBIX MPECTaBUTENEH.

XapakTepu3oBarb ~ COCTaB, CTPOEHHME, IPUMEHEHHE,
¢u3nyecKkrue U XMMUYECKHUE CBOMCTBA, BayKHEHIIINE CIOCOObI
MOJYYEHUs] TUOUYHBIX MPEICTABUTENEH a30TCOoAepKaIInX
COCIMHECHMH (METHJIaMHUHA, TJIMIIHA, OEJIKOB).

- YCTHBIH OIpOC;
HToroselli KOHTPOIbL B

dbopwme:

- YTGHWe, TIepecKas,
JIHAJor, COOOIeHHE Ha
npo¢eCcCHOHATBHYIO
TeMy

- muddepeHIMpOBaHHBIN
3a4er
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OrnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA OEIKOB;
MOSICHATh Ha NpUMepax 3HaueHHe OENKOB JUIs OpraHu3Ma
yenoBeka. lcronp30BaTh €CTECTBEHHO-HAYYHBbIE METObI
IIO3HAHUA - Ha6JIIOI[aTI> 1 OIIMChIBATH IIGMOHCTpaI_II/IOHHI:II\/JI
SKCIIEPUMEHT.

CaMoOCTOATENbHO IJIAHUPOBaTh U OCYLIECTBIATH CBOIO

[I03HABATEJIbHYIO  JEATENbHOCTh; IPUHUMATh AaKTHUBHOE
y4acTHE B TPYIIIOBOM YI€OHOM e TEIIbHOCTH

Tema 10. | Bragets M3y4aeMbIMU  XMUMHUYECKUMU  TOHATHAMHU: | TeKymMid KOHTPOJIb B

IInacrtmaccel. PacKpbIBaTh CMBICT W3Y4aeMBbIX MOHATUN U MPUMEHSTH 3TU | hopme:

Kayuyku. MOHATHSI  NpPU  OMNHMCAaHMKM  COCTaBa M CTPOCHHS | - MPAKTUYECKUE pabOThI;

BoJioxkHa BBICOKOMOJIEKYJIIDHBIX ~ OPTaHMYECKMX  BEIIECTB,  JUIA | -CAMOCTOSITEIIbHBIC

O0OBSCHEHHS OTJICTBHBIX (DAKTOB M SIBJICHUH. paboTHI;
Hcnons30BaTh XMMHUYECKYIO CUMBOJIMKY IS COCTAaBJICHUS | TECTUPOBAHUS IIO TEMaM
CTPYKTYpPHBIX (OpPMYJ BEIIECTB U YpaBHEHHWI peakiuil | AUCHUILIUHBL
IIOJINMEPU3aLMU U NOJUKOHAEeHcauuu. ONUChIBaTh COCTaB, | - YCTHBIN ONPOC;
CTpOCHHE, OCHOBHbIE CBOMCTBa KayuyykoB, HauOosee | UITOroBelii KOHTpPOJbL B
pacIpoCcTpaHEHHBIX BHJIOB IIJIaCTMAcC, BOJIOKOH; | (hopme:
MIPUMEHEHHUE B PA3JIMYHBIX OTPACIAX. - 4YTEeHHe, I[epecKas,
Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE METOJbI MO3HAHMS - | JUAJIOT, COOOIIEHHE Ha
Ha0II0/1aTh ¥ OMHUCHIBATH JJIEMOHCTPALIMOHHBIN SKCIIEPUMEHT | MPO(eCcCHOHATBHYIO
TeMy
- nuddepeHImpOBaHHBIH
3a4er

Tema 11. | PackpbIBaTh CMBICH H3Yy4YaeMbIX IOHATUH (BBIABIATH MX | TeKylmMil KOHTpOJb B

Crpoenne XapaKTepHbIE IPU3HAKH), YCTAHABIMBATh UX B3aUMOCBS3b. dopme:

aTOMOB. PackpeiBath cmbicn  mepuoaumyeckoro 3akoHa J[.  W. | - mpakTtuyeckue paboThI;

Ilepuoauyeckuit | Menzaeneesa u JEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOLIYIO, | -CAMOCTOSATEIIbHBIE

3aKOH U | OOBSICHUTEIBHYIO U TPOTHOCTHYECKYIO (DYHKIINU. paboThI;

Ilepuoauueckass | XapakTepu3oBaTb  JJIEKTPOHHOE  CTPOEHHE  aTOMOB | TECTUPOBAHMSA IO TE€MaM

cucreMa XUMHYECKHUX DJIEMEHTOB |-4 MEpHOAOB, UCIOIb3YS MOHATUSA | JUCLUILINHEL,

XHMHYECKHX S-, p-, d-2NeKTpOHHBIE OPOMTAIIN, YPHEPIrETUUYECKUE YPOBHH. | - YCTHBIN OMPOC;

3JIEMEHTOB OOBACHATD 3aKOHOMEPHOCTH U3MEHEHHUS cBOMCTB | ITOrOBBINi KOHTPOJL B

AN. XUMUYECKUX DJIEMEHTOB M MX COCIMHEHUM TO TMepuoaaMm u | ¢popme:

MenpeieeBa rpymnmnaM [lepuoanueckoii cucremst [1. 1. MeHnneneesa - YTeHHe, IIepecKas,
JIHaJor, CcOOOIICHHE Ha
npodeCCHOHATBHYIO
TeMy
- nuddepeHIMpOBaHHBIN
3a4er

Tema 12. | PackpbIBaTh CMBICH H3y4YaeMbIX MOHATHH (BBLAENATh UX | TeKymMil KOHTpOJb B

Crpoenne XapakTepHble MPU3HAKM) U NPUMEHATHh 3TH MOHATHS NpH | popMme:

BellecTBa. ONMCaHUM COCTaBa M CTPOEHUS BEIIECTB, JJsl OOBSICHEHUS | - MPaKTUYECKHE PaOOTHI;

MHuorooopa3sue OTJIETBHBIX (PAKTOB U SBJICHUMN. -CaMOCTOSITEIIbHBIE

BeLeCTB Onpenensatb BHUABI XMMHUYECKOH CBSI3U (KOBAJECHTHOM, | pabOTHI;

MOHHOM, METAJUIMYECKON, BOJIOPOTHON) B COSAMHEHUSX; TUIT | TECTUPOBAHUS TI0 TeMaM
KPUCTJJINYECKOW  pEMmETKM  KOHKPETHOTO  BEIIECTBA. | JUCLUILINHBL,

OnpenensiTb BAJIGHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
2JIEMEHTOB B COEIMHEHUAX Pa3IMYHOro cocrasa. [IpoBoauth
BBIUHCJICHUS] C MCIOJIb30BAaHUEM MOHSTHUSI «MaccoBasi JOJs
BELIECTBA B PACTBOPE».

Brnagets n3yyaeMbpIMU XUMUYECKUMU TTOHATUSIMHU.
OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOI peakIuu OT
pa3anyuHbIX (HaKTOPOB.

- YCTHBIH OIpOC;
HToroselli KOHTPOIbL B
dbopwme:

- YTEHHWE, I[IEepPECKas,
JIHaJor, COOOIecHHE Ha
npoheccCHoHATBEHY IO
TeEMY
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Onpenenars XxapakTep CMELEHUs XMMUYECKOTO PaBHOBECHS
B 3aBHCHUMOCTH OT BHEUIHEro BO3ACHCTBUA (mpuHuuU Jle
[[Tatense). CocTaBIATh ypaBHEHUS PEAKIUH pa3TuIHBIX
TUIIOB; IIOJHBIE M COKPALIEHHBIE YPAaBHEHUS pEAKLUN
MOHHOTO OOMEHa, Y4YMThIBas YCIOBHS, MPHU KOTOPBIX 3THU
peakuu UAYT OO KOHIIA.

- nuddepeHITmpOBaHHBINA
3auer

Tema 13. | Mcnionb30BaTh €CTECTBEHHO-HAyYHbIE METO/AbI NO3HAHMS - | Tekymuil KOHTpOJb B
Xumnueckue IpoBeieHUe, HaOII0JEHHe U ONMCAaHUE XHMMHYECKOro | ¢popme:
peakuuu 9KCHEpUMEHTa  (AEMOHCTPALMOHHbIE M  JIAOOPAaTOpHBIE | - IPAKTUYECKUE PadOThI;
OTBITHI, MPaKTHYECKHe palbOThI): MO ONPEACIICHHIO CPEAbl | -CAMOCTOATEIbHbIC
BOJIHBIX pAacTBOPOB BEILECTB, PEAKLMHA HOHHOIO OOMEHa, | paboThl;
BIMSIHUIO PA3IMYHBIX (PAKTOPOB HA CKOPOCTh PEAKIMNA. | TECTUPOBAHMS 110 TeMaM
CrnenoBathk npaBuiiaM I10Jb30BaHMsI XUMUYECKOM NOCYIOM M | IUCIUIIUHBI;
1abopaTOpPHBIM 000PYIOBAHUEM. - YCTHBIN OIPOC;
[IpencraBnsaTh pe3yiabTaThl XMMUYECKOTO SKcliepuMeHTa B | ITOroBblii KOHTpOJIb B
¢dopme 3amuicu ypaBHEHHH COOTBETCTBYIOUIMX peakUuil u | ¢popme:
JieN1aTh BBIBOJIbI HA UX OCHOBE. - 4YTeHWe, IepeckKas,
[IpoBOAUTH BBIUMCIEHUS 110 YPAaBHEHUSM XUMHUYECKHX | JUAJIOT, COOOIIEHHE Ha
pEeaKIMii, B TOM YUCIIe TEPMOXMUMUYECKHE PACUETHI npodeCCHOHATIBLHYIO
TeMy
- nuddepeHImpOBaHHBIN
3auer
Tema 14. | PackpbiBaTh CMBICH H3Yy4YaeMbIX MOHATHUH (BbLAEHATh MX | TeKymMil KOHTpOJb B
MeTtaibl XapakTepHble MPU3HAKM) M HPUMEHSATh 3TU IOHATHS NpH | popMme:

OIMMCAHUHN COCTaBa W CTPOCHUA BCIICCTB, IJIA O6”I>$ICHGHI/I$I
OTJIENbHBIX (PAKTOB U SBJICHUI.

OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWMCTB
3JIEMEHTOB - METAJJIOB M MX COCIMHEHUH C YYETOM CTPOCHUS
WX aTOMOB M ToyiokeHUs1 B Ilepmomuueckodt cucreme
xumuueckux anemenToB J[. . Meneneena.

XapakTepu3oBaTth  (OMHCHIBATh)  OOIIME  XHMHUYECKHUE
CBOMCTBA METAJNIOB, MX BaXHEUIIHUX  COCAUHCHHH,
MOATBEPKAasi 3TO OIMCAHUE TPUMEpPaMH  YpPaBHEHUU
COOTBETCTBYIOIIUX XWMHYECKHX PpPEAKIHI; MPUMEHEHUE

METAJUIOB B pa3jIMYHBIX O0JIACTSX, a TAK)KE HUCIOJIb30BaHUE
WX JUISl CO3/ITaHUSI COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHUH.
OnuceIBaTh CIOCOOBI 3aLIUTHI METAJIIIOB OT KOPPO3HH.
PackppiBaTh CyIIHOCTH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii TOCPECTBOM COCTABICHMSI IEKTPOHHOIO OajaHca
oTuX peakuuil. I[IpoBoauTh peaknuu, NTOATBEPKIAOLINE
XapaKTEepHbIE CBOMCTBA M3y4aeMbIX BELIECTB, PACIIO3HABATh
ONBITHBIM MYTEM MOHBI METAJUIOB, NPUCYTCTBYIOLIUE B
BOJHBIX pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYyYHbIE METOJbI TMO3HAHMS -
npoBejieHue, HaOMI0leHHe U ONHMCAaHHE XHMHUYECKOTO
JKCIIEPUMEHTa  (JIEMOHCTpAIlMOHHbIE U  JJabOpaTopHbIe
OTIBITHI, IPAKTHYECKUE PAOOTHI).

[IpencraBiasTh pe3yiabTaTbl XUMHUYECKOTO 3KCIEpUMEHTa B
¢dopme 3amucu ypaBHEHHMH COOTBETCTBYIOIIMX peaKIuil u
JieNiaTh BBIBOJIbI HA UX OCHOBE.

CnenoBate npaBuiaM MOJb30BAHNA XUMUYECKOW NOCYAON U
J1a00paTOPHBIM 000PYTIOBAHUEM.

IIpoBOAUTH BBIUMCIEHHS 10 YPAaBHEHUSM XUMHYECKHX
peakuuii. CaMOCTOSITENIBHO IIJIAHUPOBATh M OCYHIECTBISITh

- IPaKTUYECKHE PadOTHI;
-CaAMOCTOSITEIIbHBIE
paboTHI;

TECTUPOBAHUS IO TEMaM
JUCLUILINHBL,

- YCTHBIH OIpOC;
HTorosslli KOHTPOJIbL B

dbopwme:

- 4YTeHWe, Iepeckas,
IHMajior, cooOlleHre Ha
npodeCcCHOHATBHYIO
TeMy

- nuddepeHIMpOBaHHBIN
3a4er
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CBOIO II03HABATEIIbHYIO JEATENBHOCTD; IPUHUMATh aKTHBHOE
y4JacTHe B IPYNIOBOH yueOHOH e TeIbHOCTH

Tema 15.

Hemetaabl

PackpbIBaThb CMBICT HW3yYaeMbIX MOHATUN (BBIIENATH HX
XapaKTepHbIe NPU3HAKM) W TPUMEHSATh 3TH IOHATHS IIPH
ONMCAaHUM COCTaBa M CTPOCHUS BEIIECTB, ISl OOBSICHEHUS
OT/EIBHBIX (PAKTOB U SIBICHUH.

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
HEMETAJUIOB ¥ X COCTUHEHHH C Y4ETOM CTPOCHUS MX aTOMOB
u mnonoxkeHus B Ileproandeckoil cucTeMe XHMHUYECKUX
aneMmenToB /1. 1. Menpeneena.

Xapaktepu3oBaTh  (ONHUCBHIBaTh)  OOIIHME  XHUMHYECKHE
CBOMCTBAa HEMETAJJIOB, MX BaXHEUIIHUX COCAUHCHUH,
MOATBEpKAas 9ATO OMNHCAHHE TMpPUMEpPaMH ypaBHEHUU

COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUM.

XapakTepu30oBaTh BIMSHUE HEMETAJIJIOB M UX COCIMHEHUN Ha
JKUBBIE OpPraHU3Mbl; ONHUCHIBATH IPUMEHEHUE B Pa3JIMUYHBIX
o0jacTaX  MPaKTUYECKOW  JIeATENIbHOCTHM  4YeJOBEKa.
[ToaTBep1ath CymEeCTBOBAaHUE TEHETUYECKOUN CBSI3U MEXKILY
HEOPraHUYECKMMHU BELIECTBAMH C IOMOILBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUH.

PackpbiBaTh CyHIIHOCTH OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuii IoCpeiCTBOM COCTaBJICHUS JIEKTPOHHOro OasiaHca
stux peakuuil. [lpoBoauTh peakuuu, NOATBEPKIAAIOLINE
XapakTepHbIE CBOMCTBA M3y4Ya€MbIX BELIECTB, PacllO3HABATH
ONBITHBIM MYTEM aHUOHBI, MNPUCYTCTBYIOIIME B BOIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOJbl MO3HAHUA -
MpoBeACHUE, HAOMIOIEHUEe U ONUCAaHUE XUMHUYECKOTO
JKCIIEPUMEHTa  (JIEMOHCTpAIIMOHHbIE U  JTabOpaTopHbIE
OTIBITHI, MPAKTHYECKUE PAOOTHI).

[IpencraBnsaTe pe3ysibTaTbl XMMHUYECKOTO JKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX PEAKIUA U
JIeJIaTh BBIBOJIBI HA UX OCHOBE.

Texymuil KOHTPOJIbL B
dbopwme:

- IpaKTU4ECKHE paboThI;
-CaMOCTOATEIIbHBIE
paboTsr;

TECTUPOBAHUA 10 TEMaM
JUCLUILINHBL,

- YCTHBIH OIIpOC;
NTOroBbIii KOHTPOJIL B

dopme:

- 4YTeHWe, IIepecKas,
IHAAJIOr, COOOIeHHE Ha
PO ECCUOHATBLHYIO
TEMy

- nuddepeHImpoBaHHBIN
3a4er

Tema 16. CBs3b
HEOPraHU4YeCcKUX
H OPraHUYecKHX
BeIeCTB

CnenoBath npaBuiaM MOJIb30BAHUS XUMUYECKON MOCYAON U
1a00paTOPHBIM 000PYI0BAaHHEM.

[IpoBOMUTH BBIYHMCICHHUS 1O YpPaBHEHHSIM XHUMHYECKHX
peakiuii. CaMOCTOATENbHO IJIAHUPOBATh M OCYIIECTBIIATH
CBOIO MTO3HABATEJIHHYIO JCATEIBHOCTD; IPHHUMATh aKTHBHOE
yuyacTHe B IpyNIoBOi yueOHOM 1esTeIbHOCTH

Texymmuii KOHTpOIb B
dopme:

- IpaKTU4ECKHe paboThl;
-CaMOCTOSATEIIbHBIE
paboThI;

TECTUPOBAHUS IO TEMaM
JUCIUIINHBL,

- YCTHBIH OIIpOC;
UTtoroBelii KOHTpPOJIL B
dopme:

- YTeHHWe, IMepecKas,
IHAAJIOr, COOOIIEeHHE Ha
npodeccuoHaNbHYy 0
TEMY

- muddepeHIPOBaHHBIN
3auer

Tema 17. Xumus
M KU3Hb

PaCKpBIBaTI) pOJib XMMHU B PCHICHUH OJHCPIrCTHYCCKUX,
CBIPDHEBBIX M OJKOJOTMYECKHX MpoOJieM 4eJIOBEYecTBa,
OIMMCBIBAaTh OCHOBHBIC HAIIPABJICHUA PA3BUTHUA XUMHYECKOH
HAYKH U TEXHOJOTHH.

[Ipumenstp  mpaBuia  OGe3omacHoro  oOpalleHus ¢
BEIIECTBAMH, HCIIOJIb3YEMbIMH B TIOBCEHEBHOW JKH3HH,

Tekymuii KOHTPOJIb B
dopme:

- IpaKTU4eCKHe paboThl;
-CaMOCTOSATEIbHbBIE
paboTHI;
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MpaBWia TOBEIACHHUS B LENIX cOepekeHus 370pOBbs U
OKPY’KaloIllel  IPUPOJHOM  Cpenbl; IOHMMATh  Bpen
(omacHOCTh)  BO3JMCWCTBUS  HA  JKUBBIE  OPraHU3MBbI
OIpezieNIeHHBIX BelecTB cMblca nokasarens [TIK, noscHAaTs
Ha MpUMeEpax CrocoObl YMEHBIICHUS U MPEIOTBPALLICHUS HX
BPEHOTO BO3JECHCTBHS.

AHanu3upoBaTh M KPUTUYECKH OLIEHUBATh HHQOpMAIIHIO,
CBSI3aHHYIO C XUMHUYECKHUMHU IIPOLIECCAMU U UX BIMSHUEM Ha
COCTOSIHUE OKPY’KalOIEeH Cpebl.

Hcnonp30BaTh MOJIYYEHHbIE 3HAHMS W TPEACTABICHUS O
chepax  AEATETBHOCTH, CBA3aHHBIX C  HayKoll W
COBPEMEHHBIMU TEXHOJIOTUSMH, KaK OCHOBY ISl OpPUEHTAL[UN
B BeIOOpe  cBoedl  Oyamymieit  mpodeccHoHaIbHOU
NESITEIbHOCTH.

[IpuHuMath yyactue B 00CYKICHUH MPOOIeM XUMHUYECKON U
9KOJIOTMUYECKOI HaIlpaBJIEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO TMO3MIMI0O 10 TpobiieMe U mpeasiararb
BO3MOXKHbIE YTHU €€ pelIeHus

TECTUPOBAHUA IO TEMaM
JUCLUILINHBL,

- YCTHBIN OMpOC;
HTorosslii KOHTPOJIbL B

dbopwme:

- 4YTeHHWe, IepecKas,
JIMaJIoT, COOOIIeHUE Ha
npohecCHOHATLHY IO
TEMY

- muddepeHIIPOBAHHBIN
3a4er
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