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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOI'PAMMBI YYEBHOI'O MNPEIMETA
BA.11 Xumus

1.1. O6saacTh NnpuMeHeHusi pado4eil MPOrpaMMbl Y4e0OHOI0 npeaMera

PaGouas mporpamma yue6Horo mpeamera bJ1.09 Xumus sBisieTcs 4acThio 00111e00pa3oBaTeI»HOTO
HuKiIa 00pa3oBaTeNIbHOM MNpPOrpaMMbl CpeJHEro mnpodecCHOHATBFHOTO O0pa3oBaHHUs — MPOrPaMMBI
MOATOTOBKU clieHalucToB cpeaHero 3BeHa (manmee - I[IIICC3) mo cnenuanbHOCTH CPEIHETO
npodeccuorabHOro 0opazoanus 21.02.19 3emieycTpoiicTBo.

1.2. MecTo yueOHOIro nmpeaMeTa B CTPYKType 00pa30BaTeIbHOM MPOrpaMMbl

B cootBerctBHM ¢ DenepalbHBIM TOCYIAPCTBEHHBIM 00pa30BATEIBHBIM CTAaHAAPTOM CPEIHETO
obmiero oOpa3oBaHus YYEOHBIM MpEaMET «XHUMHs» BXOIUT B MPEaMETHYIO o0macth «EctecTBeHHO-
Hay4YHBIE TPEIMETBD» M SBISETCS 00s3aTeNbHBIM Ui u3ydeHus. ConaepikaHue ydeOHOro mpeamera
«Xumus», IpencTaBIeHHOe B padoueit mporpamme, cootBeTcTByeT ®I'OC COO, ¢ yyeToM mpUMEepHOH
OCHOBHOW 00pa3oBaTeNbHON TporpaMMe cpeaHero oOmiero o6Opa3zoBaHus. YYeOHBIM IUTAHOM II0
cneruainbHOoCTH 21.02.19 3emueycTpoiicTBO Ha u3ydeHHe XWMHUM Ha 0a30BOM ypoBHe oTtBomutcs 108
9acoB.

1.3. Ilnanupyembie pe3yJabTaThl 0CBOEHHUS Y4eOHOT0 MpeaMeTa

1.3.1. JIn4yHOCTHBIE Pe3yaIbTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHMSA K Pe3ylbTaTaM OCBOCHHS OOYHYAIOIIMMHUCS MPOTPaMM
cpemHero o0Omero o0pa3oBaHUsS (JJUYHOCTHBIM, METANpeJAMETHBIM U MpeaMeTHbM). HaydHo-
METOAMYECKOW OCHOBOHM JUIsl pa3pabOTKU IJIAaHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUS IMPOrPaMM CPEIHETO
o0uiero 06pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/I.

B cooTBeTCTBHYU C CHCTEMHO-AEATEIFHOCTHBIM TIOJIX0/I0OM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHUSI TIpeaMeTa «XHMHS» Ha YpOBHE CpeJHEro o0mero o0pa3oBaHUS BBIIEICHBI CIEIYIOIINE
COCTABJISIOIIHE:

OCO3HaHUE OOYyYalOUIMMHCS POCCUHMCKONW TpakJaHCKOM MIEHTHYHOCTH - TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIFHOCTH U CaMOOTIPEICIICHUIO;

HaJIMYUe MOTUBALMU K 00YyUEHUIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUH TMYHOCTH HAa OCHOBE KJIIFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPAIUIIMA 6a30BOM HAYKU XUMUU;

TOTOBHOCTB M CIIOCOOHOCTH 00yYaroIUXCsi pPyKOBOACTBOBATHCS B CBOCH JI€ATEIIEHOCTH IEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMU IEJIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIMYME TMPABOCO3HAHUS SKOJIOTUYECKOW KYJIBTYphl M CHOCOOHOCTH CTaBUTH IETH U CTPOHTH
KU3HEHHbBIC TUTaHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUs» JOCTUTAIOTCS B €IWHCTBE Y4eOHOH U
BOCTIMTATEIbHON JIEATEIHHOCTH B COOTBETCTBUU C TYMaHHUCTHUECKUMHU, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPAaBCTBEHHBIMH IEHHOCTSIMM M HAEaJaMH POCCUHCKOTO TPaKJAaHCKOTO OOIIecTBa, MPHHATHIMUA B
oOmiecTBe HOpMaMHM W TPaBWJIAMU TOBEAEHHUS, CIOCOOCTBYIONIMMH IpolleccaM CaMOIIO3HaHUS,
CaMOpPAa3BUTHS U HDABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YUYaAIOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTpaxaroT chOpMHUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKON JEATEIBHOCTH O0YYArOIIUXCS M0 peau3aliyl MPUHATHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpPaskIaHCKOr0 BOCIIMTAHHUS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHS K 3aKOHY
U TIPaBOTIOPAIKY;

MPEJICTABICHUS O COLUANBHBIX HOPMaXx M MPaBUIIaX MEKIUYHOCTHBIX OTHOILIECHHUH B KOJIIIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€ATEIILHOCTH MIPH CO3JJaHUN YUE€OHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U [M03HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI IPYTHX TPU
aHaJIM3€e Pa3IMYHbIX BUJOB YUeOHOM NEesTEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJICJHIO OTE€YECTBEHHOW XHMUMU;
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YBaXXCHUA K IPOLECCY TBOPUYCCTBA B obnactu TCOPHUU MU HNPAKTHYCCKOIO NMPHUMCHCHUA XUMHH,
OCO3HAHUA TOro, 4TO AJOCTHIKCHHA HAYKHW €CThb PE3YJIbTAaT IJIUTCIIBHBIX Ha6J'HO)IeHI/II71, KpPOIIOTJIUBEIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPpyda y‘-IéHLIX U IPAKTUKOB;

HHTEPECAa U IMMO3HABATCIBbHBIX MOTHUBOB B IMOJYYCHHHU W IOCICAYIOIICM aHaJIM3€ I/IH(I)OpMaHI/II/I 0
NEPpCAOBLIX TOCTHXCHUAX COBpeMeHHOP’I OTE€UYECTBEHHOM XHUMHUH,

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHMS, STHIECKOTO MOBEICHHUSL;

CHOCO6HOCTI/I OLICHMBAThb CUTyalluHh, CBA3AHHBIC C XHUMHUYCCKHUMHU ABJICHUAMHU, W TPHUHUMATb
OCO3HAHHEIE PEIIEHHNs, OPUEHTHPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OILICHUBATH CcBOE MOBEACHHUE U MMOCTYIIKH CBOUX TOBapI/Imeﬁ C HO3HHI/H>1 HPABCTBCHHBIX
Y IIPaBOBBIX HOPM M OCO3HAHHE MOCIEACTBUN STUX MOCTYIIKOB;

4) (OpMHUPOBAHMS KYJILTYPbI 310POBbSI:

MOHUMAaHM LIEHHOCTEH 30pOBOro 1 6€301macHoro 0opasa )KU3HHU, HE0OXO0IUMOCTH OTBETCTBEHHOT'O
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M MICUXUIECKOMY 3/I0POBEIO;

co0JIr0IeHNs TIpaBUII 6€30I1aCHOTO OOpAaIleHHs C BEIIECTBAMH B ObITY, OBCEIHEBHOM XKHU3HU U B
TPYIOBOH JIESTEIBHOCTH;

MOHMMAHUS LEHHOCTU MPAaBHJ WHANBUAYAIBHOTO U KOJJICKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYaIHAX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCIECTBUI U HETIPUSATHUS BPEIHBIX TPUBBIYCK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTHUKOB,
KypeHHUs);

5) TPYAOBOr0 BOCHUTAHUSA:

KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATENBCKOM 1€ TEIbHOCTH, OOIECTBEHHO
MOJIE3HOU, TBOPUYECKOW U IPYTHUX BHIAX ACSATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE yYacCTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLUATHHON HAMPABICHHOCTU
(B pamMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHMIO Mpodeccuil pa3iIudHOro pojaa, B TOM YHUCIE HAa OCHOBE
MPUMEHEHHS IPEMETHBIX 3HAHUHN 110 XUMUH;

YBaXKCHHSI K TPYLY, JIOSAM TPyJla U pe3ynbTaraM TPYIOBOH JAESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY WHIMBHIYaJbHOH TpaeKTOpuH oOpa3oBaHUs, Oymymie
npodeccun W peanusaluu COOCTBEHHBIX J>KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCcTBa;

6)  3K0J0rHYECKOro BOCIIMTAHUS:

AKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYILIECTBOBAHUS JKU3HU
Ha 3eme;

MOHMMAHUS TJIO0AJBHOTO XapaKTepa 3KOJOTHYECKHX NpoOsieM, BIHUSHUA HSKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUAIBHON CPEBL;

OCO3HaHUS HEOOXOJAMMOCTH WCIOJB30BAaHUS JOCTIKEHUHM XHUMHUHU JUIsl PEIIEHUs BOIPOCOB
paLMOHaIBHOIO IPUPOAOIIOIB30BAHNUS;

AKTHBHOT'O HENPUATHUS JACUCTBUHM, NPUHOCAIINX BPE] OKPYXKarOLEHd NPUPOAHON Cpene, YMEHHs
MIPOTHO3UPOBATh HEOJArONPUATHBIE HKOJOTMYECKUE TIOCIEACTBUS MPEeINPUHUMAEMbIX ICHCTBUI U
IIPEeIOTBPALaTh HUX;

HAJIMYUS Pa3BUTOI0 3KOJOTMYECKOTO MBIIUIEHHUS, 3KOJIOTUYECKON KYJIBTYPBbI, ONbITA AESTEIBHOCTH
JKOJIOTMYECKOM  HANpPABJICHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCS ~MMH B IIO3HABAaTEIIBHOM,
KOMMYHUKAaTHBHOH U COIIMAJILHOM MTPAKTUKE, CIIOCOOHOCTU M YMEHUS aKTUBHO POTUBOCTOSATH UCOIOTUN
xemodobuu;

7) HEHHOCTH HAYYHOI0 O3HAHMS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKHU U 00ILIECTBEHHOM MPaKTUKU;

MOHUMAaHUS CTIeNM(DUKN XUMUU KaK HAyKH, OCO3HAHUS €€ pod B POPMUPOBAHUHU PAIIOHATHHOTO
Hay4YHOTO MBIIIJIEHHUS, CO3JaHUH 1LIEJIOCTHOTO MpEACTaBICHUS 00 OKPY)KaIOIIeM MHUpPE KaK O €IUHCTBE
MPUPOJBI U YEJOBEKa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH mpoOjeM COXpaHCHHUS
MIPUPOJHOTO PABHOBECHS;

yOSXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM JJs COBPEMEHHOW NHMBWIM3AIMH: B €€
TYMaHUCTHYECKOW HAMPaBIICHHOCTH M BAXXHOW POJIM B CO3/IAaHUU HOBOHM 0a3bl MaTepuaIbHOU KYJIbTYPHI,
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pElIeHNN TIO0AIBHBIX TPOOJEM YCTOWYHMBOTO PA3BUTHS YEJIOBEUYCCTBA - CHIPhEBOM, YHEPreTHYCCKOM,
MMUIICBOW M 3KOJIOTHICCKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00OCCIICUCHUH YCIIOBUH YCIICITHOTO
TpyAa U SKOJIOTHYECKHA KOM(MOPTHOM KU3HU KXKIOTO YieHa O0IIecTBa;

€CTECTBCHHO-HAYYHON TPAaMOTHOCTH: IIOHUMAaHWSI CYIITHOCTH METO/IOB MTO3HAHUS, HCITOJIb3yEeMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIh30BaTh MOJTydyaeMble 3HAHUS AJIs aHadu3a U OOBICHEHUS
SIBJICHUH OKPYKAIOIIETO0 MHUpPAa W TMPOUCXOISIINX B HEM W3MEHCHHU, YMEHHUS JellaTh OOOCHOBAaHHBIC
3aKJIFOUEHHUs] HA OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C IENbI0 MOMYyYeHUsS! JOCTOBEPHBIX
BEIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJIb30BaTh XUMHUYECKHE 3HAHUS ISl pelieHus: mpobiem B
peabHBIX KU3HEHHBIX CUTYaIIUsX;

HWHTEepeca K MO3HAHUIO U HCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HETPEPHIBHOMY 00Opa30BaHUIO U CaMOOOpPA30BAHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;

HWHTEpeca K 0COOEHHOCTSIM TPY/a B Pa3IudHbIX chepax MpodhecCHOHATBHON NeATeTLHOCTH.

1.3.2. MeTanpeaMeTHbIe Pe3yJIbTAThI J0JKHBI OTPAKATD:

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHUS Y4eOHOTro mpenMera «XHMHUsD» Ha YPOBHE CPEIHETO
o01m1ero 00pa3oBaHUs BKIIIOYAIOT:

3HAYUMbIE  UIS  (OPMHPOBAHUS MHUPOBO33PEHUS o0yJaroImuxcs

MEXIUCIUTUTMHAPHBIE (MEXKIPEAMETHBIE) OOIEHAyYHbIC MOHITHS, OTPAXAIOIINE IEI0CTHOCTD
HAyYHOH KapTHHBI MUpa M CHenu(UKy METOIOB IMO3HAHWS, HMCIOJIb3yeMBIX B €CTECTBEHHBIX HayKax
(Marepusi, BEIECTBO, DHEPTUs, SBICHHE, MPOIECC, CHUCTEMa, HAy4yHbIM (akKT, MPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTD, 3aKOH, TEOPHs, UCCIIeIOBaHHE, HAOIIOICHHE, U3MEPEHHE, IKCTICPUMEHT U IPYTHE),

VHUBEpCaJdbHbIe y4eOHBIC NEHCTBUS (MIO3HABATENIbHBIC, KOMMYHUKATHUBHEIC, PETYISTHBHBIC),
obecrieunBaromue (GopMupoBaHre (YHKIUOHATHHOH T'PaMOTHOCTH W COIHAIBHOW KOMITCTCHIIUU
oOyJaronuxcs;

CIIOCOOHOCTH o0yJaroImuxcs MCIIOJIh30BaTh OCBOCHHBIC MEXTUCIIUTUTHHAPHEBIC,
MHPOBO33PECHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC JCHCTBHS B IMO3HABATEIBHONH W COIMAIBLHOU
MIPAKTHKE.

MeTtanpeqMeTHbpIE  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCATHHBIMA  YICOHBIMU
M03HABATEIbHBIMH, KOMMYHHKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMHU.

IMo3HaBaTebHbIE YHHBEPCATbHBIE YUeOHbIE e CTBHUS

ba3oBble Jiornyeckue 1eMCTBUA:

CaMOCTOSITENTLHO (POPMYIIMPOBATH U aKTYaJIM3HPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;

OTIPEIEIIATh TENIN JCSITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPHU WX JIOCTUKCHHUS, COOTHOCHTH
PE3YJIBTATHI JESTEIILHOCTH C TTOCTABIICHHBIMH IEJISIMH,

UCTIOJIB30BaTh MIPU OCBOCHUH 3HAHHN MPHUEMBI JIOTHYECKOTO MBIIUICHUS - BBIJCISATH XapaKTePHbIE
MPU3HAKU TIOHSATUH W yCTaHABIUBATh MX B3aWMOCBS3b, HCIIOJIH30BATH COOTBETCTBYIOUIUE MOHSTHS IS
0OBSICHEHUS OT/IETBHBIX ()aKTOB U SIBIICHUIA,

BBEIOMPATh OCHOBAHUS M KPUTEPHH TS KIIACCU(DUKAIINY BEIISCCTB U XUMHUYECKHUX PEaKIIHIA;

yCTaHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKIY H3y4acMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pacCYXIeHUs (MHAYKTUBHBIC, NCIyKTHBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B pPAcCCMaTPUBAEMBIX SBJICHUSX, (OPMYJIMPOBATH BBIBOJBI U
3aKITIOYCHUS;

IPUMEHSTH B MPOLECCE TO3HAHUS, MCIIOJIb3YEMbIE B XUMUHM CUMBOJIMUYECKUE (3HAKOBBIE) MOJICIH,
MPeoOpa3OBEIBATh MOJICIBHBIC MPEACTABICHUS - XUMHYCCKHA 3HAK (CHMBOJI) JJIEMEHTA, XHUMHYCCKAsS
(dbopmyIa, ypaBHEHHE XUMUYECKOM PEaKIUy - IPU PEIICHUH YYCOHBIX TTO3HABATEIILHBIX U MPAKTUYCCKUX
3a/1a4, MPUMCHSTh Ha3BaHHBIC MOJICIbHBIC TPEICTABIICHUS JIS BBISBICHHS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIIUH.

Ba3oBble uccienoBarebcKue AeiCTBUA:

BJIJICTh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(bopMyIHpOBATh LEIH U 3aJ1a4X HCCIECIOBAHUS, HCIIOIB30BATh OCTABICHHBIE U CAMOCTOSTEIFHO
c(OpMYITHPOBaHHBIC BOMPOCHI B KAayeCTBE WHCTPYMEHTA IO3HAHHMS W OCHOBBI ISl (pOPMHUPOBaHUS
TUIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HAaBBIKAMH  CaMOCTOSITEJILHOTO  IUTAHUPOBAHHWS M TPOBEACHUS  YYCHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOJATh 3a XOJOM TMpPOIECcCa, CaMOCTOSATEIBHO
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IIPOrHO3UPOBATh €r0 Pe3ysbTar, GOpMYJIUPOBATh 000OIIEHUS U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIIEA0BAHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOeIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHHYECKOH HCCIe0BaTeIbCKOW W MPOEKTHOW JEesTeIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbBHOMY TOWCKY METOJIOB pEIIeHHs MNpPaKTUYECKUuX 3ajad,
MIPUMEHEHMIO PA3JInYHBIX METO/I0B MO3HAHUSL.

Pab6ora ¢ undopmaunmeii:

OPHEHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HHGOpMaIMK (HAyYHO-TOMYJISpHAs JUTEpaTypa
XMMHUYECKOTO COJEp KaHUs, CIIpaBOYHbIe 1Mocolusi, pecypchl MHTepHeTa), aHanu3upoBath HHOOPMALIHIO
pa3NuYHBIX BHAOB M (GOpPM TPEACTABICHUS, KPUTUYECKH OLEHHBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTB;

(bopMyIHMpOBATE 3apPOCHl U MPUMEHATh PA3TUYHBIE METOJIBI IIPU MTOMCKE M 0TOOpe MH(pOpMaIuH,
He0OXOIUMOM ISl BHITIOJIHEHUS! YUEOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh ONBIT HUCIOJNB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJNOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (OpMY IpeCcTaBIeHUS HH(pOpMaIuK (CXeMbl, TpapuKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYYHBINA SI3bIK B KadeCTBE CpPEACTBA NMpH paboTe ¢ XMMHYECKOH HH(opMarumei:
MPUMEHATh MEXKIpEAMETHbIC ((DHU3MYecKue W MaTEeMaTU4YeCKHE) 3HAKH W CHUMBOJBI, (OPMYJIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

MCIIOJIb30BATh M MPpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISIIHOCTH.

KoMMyHHUKAaTHBHBbIE YHHUBepCAJbHbIE YUeOHbIe 1eicTBHA:

3aJaBaTh BOIIPOCHI IO CYHIECTBY OOCYXJaeMON TeMbl B XOJle¢ JUAlora W/HWIW JUCKYCCHH,
BBICKa3bIBaTh UACH, (POPMYTUpPOBATH CBOU MPEIUIOKEHUS OTHOCHTEIBHO BBHIMOJHEHUS MPEISIOKEHHON
3a/a4u;

BBICTYIIaTh C IPE3€HTAlMEl pe3yJbTaTOB I03HABATEIBLHOM JI€ATENBHOCTH, IOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BHIMOJHEHUH XMMHYECKOTO SKCIIEPHUMEHTA,
MIPaKTUYECKON pabOThl MO MCCIIET0BAHUIO CBOMCTB U3y4aeMBbIX BEILLECTB, pPeau3allui yueOHOro nIpoeKTa
1 (opMyIHpOBaTh BBIBOJIBI IO pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MTyTEM COTJIACOBAHUS TO3HUIIHIMA
B X0JIe 00CYX/ICHUS U 0OMEHA MHCHHSIMH.

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe AelicTBUSA

CaMOCTOSITENILHO MJIAHUPOBATh U OCYILIECTBIISITH CBOIO IO3HABATENIbHYIO AESTEIbHOCTD, ONPEAETSs
e€ 1eNnu ¥ 3aJ1a4u, KOHTPOJIUPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MpelaraeMblii alrTOPUTM
JICMCTBUI TP BBHITIOJHEHWN Yy4eOHBIX M HCCIIEAOBATENILCKUX 3a]ad, BRIOMpaTh Hanbomee 3PPeKTHBHBIN
CHoco0 KX penIeHus ¢ y4ETOM IMOJIyYEeHHs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH IE€ATEILHOCTY Ha OCHOBE CaMOaHalIn3a U CaMOOLICHKH.

IIpeamMeTHbIe pe3yabTaThl 0 MPeIMeTHOH 001acTH «XUMHD» J0TKHbI 00ecIeYnBaTh:

1) chopMUPOBAHHOCTh MPEICTABICHHIA: O XUMHYECKOW COCTABIISIFOIICH €CTCCTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XMMHUU B TIO3HAHUU SIBICHUM MPHUPOABI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAJIBFHOW T'PAaMOTHOCTH, HEOOXOAMMOM MJsi pEeIIeHUs NMPAaKTUYeCKUX 3a7ad U
9KOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U MPUPOTHON Cpelie;

2) BIaJIeHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOLIUE MOHSITHS
(XMMUYECKUil 2JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKas CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBI 00beM, YIIIePOIHBIN CKeNeT, PYHKIMOHANbHAS TPYIINA, PAIUKAI, U30MEPHs,
M30MEPbI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO- U a30TCOIEPIKalIe COCTUHEHMS,
OHMOJIOTMYECKH aKTUBHBIE BEIeCTBa (YriIeBOIbI, JKUPBI, OCIKH), MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCIMHEHUS, KPUCTAJUIMYECKAsl pelIeTKa, THIBI XUMHUYECKUX pPeaKuit
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIC, 2K30-H JHAOTEPMUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOD,
AJEKTPOJIUTBI, HEAIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs] JUCCOLMALINS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHUYECKON peakIui, XUMUYECKOE PAaBHOBECHE), TEOPHUH U 3aKOHBI (TEOPHs] XMMHUYECKOTO
CTpoeHMsI opranuyeckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUYECKOM HCCOLMALINH,
nepuoanueckuii 3akoH J[.M. MenneneeBa, 3aK0OH COXpaHEHHUSI MAaCChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHIMA
S3BIK  XUMUH, (AKTOJOTHUECKHE CBEIACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHMH H OE30MaCHOM
WCIOJIb30BAaHUN Ba)XHEHIINX HEOPraHUYECKHMX W OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOM
JESTEIbHOCTH YEJIOBEKA;
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3) chopMHPOBAHHOCT, YMEHHMM BBISBIISATH XapaKTEPHBIE NMPU3HAKA M B3aUMOCBS3b HM3YyUCHHBIX
TOHSTUHN, TPUMEHSATH COOTBETCTBYIOIINE TIOHSTHSI P OMTUCAHUN CTPOSHUS U CBOWCTB HEOPTAHMUECKUX U
OpPraHWYECKUX BEUIECTB U UX MPEBPAILCHUN; BBISBISTh B3aUMOCBSI3b XUMHUUECKUX 3HAHUHN C TIOHATUSIMU U
MIPEACTABICHUSIMHU JPYTHUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

4) chopMUPOBAHHOCTb YMEHUW HCIIOJNH30BaTh HAMMEHOBAHUS XHUMUYECKUX COCTUHEHHIMA
MEXIYHAPOJHOTO COH3a TEOPETUYECKON M MPUKIAIHOW XMMUU U TPUBHAIbHBIE HA3BAHUS BAYKHEUIIIMX
BeIECTB (ITHIICH, alleTUIICH, TIHIEPUH, (heHoII, PopMallbIerul, YKCyCHasi KUCTIOTa, TTIUINH, yrapHBIi ra3,
YIJIEKUCIBIN ra3, aMMHaK, TalleHasl U3BeCTh, HeTalleHass U3BeCThb, MUThEBAs COJIA U JAPYTUX), COCTABIISTD
(hopMyIIbI HEOPTaHUYECKUX U OPTaHUYECKUX BEUIECTB, YPABHCHUS XUMHUECKUX PEAKIUU, OOBICHATh UX
CMBICT; TOJTBEPXKIATh  XapaKTepHblE XHUMHUYECKHE CBOWCTBA  BELIECTB  COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMH U 3aMUCAMU YPAaBHEHUN XUMUYECKUX PEAKIUM;

5) chopMUPOBaHHOCTh YMEHHM YCTaHABIMBATH MPUHAIJICKHOCTh U3YUEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB K ONMPEJEICHHBIM KJaccaM U TpylnaM COEIUHEHUH, XapaKTepru30BaTh UX COCTAB
Y Ba)KHEHIIINE CBOWCTBA; OMpPENesaTh BUIbl XUMUYECKUX CBS3el (KOBaJeHTHas, MOHHAS, METAJIIMYEcKas,
BOJOPOJIHAS ), TUTIBI KPUCTAITMYECKHIX PEIIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMUIECKUE PEAKIINN;

6) BiIaJeHUE OCHOBHBIMU METOJaMH HAay4YHOTO TMO3HAHMUS BELIECTB U XUMHUYECKUX SIBICHHM
(HabmoieHne, U3MEpPEHUe, SKCIIEPUMEHT, MOJICTTUPOBAHHUE);

7) chopMHpPOBAaHHOCTH YMEHHUI MPOBOJIUTH PAcyeThl M0 XMMHUYECKUM (popMysaM U ypaBHEHUSM
XUMHYECKUX PEaKIHWid ¢ HCHONb30BaHWEM (U3MUYECKUX BEIMYUH, XapaKTEPU3YIOUINX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpPMaJibHBIE YCJIOBHS) ra30B, KOJMYECTBA BEIIECTBA;
WCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKUE 3HAHMS JJIs MPUHATHSA PEHICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

8) chopMHUPOBAHHOCT, YMEHHH IUIAHUPOBATH U BBIMOJHATh XUMUYECKUH OKCIIEPHUMEHT
(mpeBpallleHusl OpraHUYECKUX BEIIECTB MPHU HAarpEeBaHUU, MOJyYEHUE STUJICHA U U3YYEHUE €r0 CBOWCTB,
KayeCTBEHHBIC PEaKIMM Ha albJETHIbl, Kpaxmal, YKCYCHYIO KHCIIOTYy; JACHaTypauus OEJIKOB IpHU
HarpeBaHuu, IBETHbIE peaKIMK OEJIKOB; MPOBOIUTH PEAKIITH HOHHOTO 0OMEHa, ONPEETsATh CPely BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIE PEaKIMH Ha Cyiab(aT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHUS;
pemaTh SKCIIepUMEHTANIbHBIE 3a/1auu 1o TeMaM "Metaisl" 1 "HemeTasl'") B COOTBETCTBHUH C MPAaBHIIAMH
TEXHUKHU 0€30MaCHOCTHU TPU OOpAIIEHUH C BEIIECTBAMH U JIA0OPaTOPHBIM 000PYIOBAHUEM; MIPENICTABIISATH
pe3yNbTaThl XUMUYECKOTO 3KCIepuMeHTa B (opMe 3amucH YpaBHEHHI COOTBETCTBYIOIIUX PEaKUUN U
(hopMyIHpPOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB;

9) chopmupoBaHHOCTH YMEHHS aHAIM3HPOBATH XMUMHUYECKYI0 HH(OpPMAIHIO, TOIYyYaeMylo U3
Pa3HBIX HCTOYHUKOB (CPEICTB MaccOBOM MH(OpMaIum, ceTb HTEpHET U ApyTHe);

10) copmupoBaHHOCTH YMEHUH COOJIIOIaTh MPaBUiIa SKOJIOTHUECKH 1EI1ecO000pa3HOro MOBEACHUS
B OBITY U TPYIOBOH JNEATEIFHOCTH B LIEJIAX COXPAaHEHHS CBOETO 37I0POBbS M OKPY)KAIOLIEH MPUPOIHOM
Cpelbl; YUUTHIBATh OMACHOCTh BO3ICHCTBHS Ha KHBBIE OPraHU3MBbI ONMPEACICHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTelsl IPEIEIbHOM T0IyCTUMON KOHIICHTPALINH;

11) nnig oGyyaronuxcs ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMU 3/10POBbsI: COPMUPOBAHHOCTh YMEHHUS
MIPUMEHSITh 3HAHHSI 00 OCHOBHBIX JJOCTYITHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHUH;

12) nnst cnenbiX M c1aOOBUASIIMX OOydaromuxcs: chopMHUPOBAHHOCTH YMEHHUS HCIIOJB30BATh
penbedHO TOYeuHyto cucteMy obo3nauenuit JI. bpaiins ams 3anucu xumudeckux Gopmyi.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BHABI Y4eOHO#l padoThl

Bun yueOHoit padoThl O0bem B yacax
TeopeTnueckoe 00ydeHHE 86 yacos
[IpakTudeckue u 1a00paTOpHBIC 3aHATHS 16 yacoB
CamocrosTenbHas paboTa 6 yacoB
OO0muii 00emM 00pa3oBaTeIbLHOI MPOrPaMMbI 108 yacoB




2.2. TemaTuuyeckuii JIaH U coaep:xkanue yueOHoi qnucuuniannbl b/.11 Xumus

HaumeHnoBaHue pa3aesoB u Coaeprxanue yueOHOI0 MaTepuaia i GopMbl OPraHU3ALMH /1eSITeIbHOCTH O6bvem B Koabi
TeM o0yuaromuxcs (Teopernyeckoe 00yyeHue, NpaKkTHUecKne U J1a00paTOpHbIe 3aAHIATHS) qacax KOMIIeTEeHIHI,
(popmupoBanuro
KOTOPBIX
crocodcTByer
3JIEMEeHT
NPOrpamMMbl
Tema 1. IIpenmer | [Ipeamer opranndeckor XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUYCHHE B IOJIyYCHHH 6 OK 01, OK 02,
oprannyeckoii xumun. Teopusi | HOBBIX BEIIECTB M MaTepHalioB. Teopusi CTPOEHMsI OpPraHMYECKUX coeAuHEeHud A.M. OK 04
CTPOCHHUA opranuuecknx | bytnepoBa, e€ ocHOBHbIE nosiokeHUsl. CTPYyKTYpHbIE (POPMYJIbI OPraHUYECKUX BEILECTB.
coenuHenuii A.M. BytiepoBa | ['omonorus, uzomepus. XuMHU4ECKasi CBA3b B OPraHUYECKUX COCAMHEHUAX: KPAaTHBIE CBA3H,
0- U II-CBSI3H.
[IpencraBnenue o KnaccupUKaIi OpraHuvecKux BeniecTs. HomMeHkaTypa opraHn4eckux
COEJMHEHUI (CUCTeMaTHyecKas) U TpUBHMAJIbHbIC HAa3BAHUS BaXXHEHWIIMX MpeAcTaBUTeNeH
KJIACCOB OPraHMYECKHUX BEIIECTB.
Tema 2. IIpenesibHble | ATKaHB: COCTaB M CTPOCHHME, I'OMOJIOTMYECKHH psiA. MeTan M 3TaH - IpocTeiume 4 OK 01, OK 02,
YIJ1€BOJOPOABI - AJTKAHBI NPEJCTaBUTENIN AJIKAHOB: COCTaB, XUMHUYECKOE CTpPOEHHE, (PU3MYECKHEe M XUMHUYECKHUE OK 04
CBOWCTBA (peakLUU 3aMELICHHUs M TOPEHHUs), HAXOXAEHUE B NPUPOAE, IOJIIyYeHHE U
IPUMEHEHNE
Tema 3. HenpeneabHble | AJTKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUH psifl. DTUJIEH - IPOCTEHIINNA IIPEJCTaBUTEIb 8 OK 01, OK 02,
YIJI€BOAOPOIBI: aJIKeHbI, | ATKEHOB: COCTaB, XUMUYECKOE CTpOeHHUE, (U3MUECKUE U XUMUYECKHE CBOWCTBA (peakiuu OK 04
AJIKaJHeHbl, AJTKHHbI TMIPUPOBAHUs, TaJOr€HUPOBAHMs, TUApPATallUM, OKHCICHUA M  TOJIMMEpH3alllN)
HaX0XJIeHUE B IPUPO/IE, MOTYUEHHE U IPUMEHEHUE.
Ankanuensl: OyraaueH-1,3 u MetwnOyraaueH-1,3, XMMHYECKOe CTPOCHHE, pPEaKLus
MoJIMMEpU3aIK, TPUMEHEHNE (JUIs1 CHUHTEe3a MPUPOJHOTO U CHHTETUYECKOro Kaydyka U
PE3HHBI).
AJNKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH psiA. AUETWIeH -
OPOCTEHIINN TPeACTaBUTENb AJKUHOB: COCTaB, XMMHUYECKOE CTpOeHHE, (U3NYEeCKue M
XUMHUYECKHE CBOMCTBA (peaKIMK THIPUPOBAHUS, FAIOTEHUPOBAHNUS, THAPATALIUN TOPEHUS),
HaX0XJIE€HUE B IPUPOJIE, OTYyUEHNE U NPUMEHEHNE
Tema 4. Apomaruueckue | ApeHbl: OCH30J U TOJYOJ, COCTaB, XMMHUYECKOE CTPOCHHE MOJIEKYJ, (pU3MUecKue u 4 OK 01, OK 02,
YIJIEBOAOPOAbI XUMHYECKHE CBOICTBA (peakuuy TaJOre€HUpPOBAaHUS M HUTPOBAHHUSA), IOIYYEHHE U OK 04
npuMeHeHue. BnusHue OeH30ma Ha OpraHM3M 4elloBeKa. ['eHermdeckas CBA3b
YIJIEBOJIOPOAOB
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Tema 5. IIpupoanbie
HCTOYHUKHU YIJIEeBOJAOPOAOB M
HX nepepadoTka

[Tpuponnsbiii ra3. [lomytHeie HedTsHBIE ra3pl. Hedts u e€ nmpoucxoxaenue. CrocoOb!
nepepadoTKU He(TU: MEeperoHKa, KPeKUHr (TepMUYECKHH, KaTaauTudeckuii). [IpoaykTel
nepepabOTKN HeTH, X MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yromnb u
IPOAYKTHI €ro nepepaboTKH.

OK 01, OK 02,
OK 04

Tema 6. CiupTthl. ®@eHouI

[IpenenbHble OAHOATOMHBIE CHUPTHI: METAaHOJN U 3TaHOJ, XUMHYECKOE CTPOEHUE,
¢u3uueckue W XMMHUYECKHE CBOWCTBA (peakMM C AaKTUBHBIMH  METaJUlaMH,
raJIoreHOBOJIOPOIAMH, TOpeHue), mpuMeHeHue. Bogoponnas cBszp. dusmnonoruueckoe
JIeIICTBYE METAHOJIa ¥ 3TaHOJIa HAa OPraHU3M YEJIOBEKa.

MHoroaromMHble CIIUPTHI: ATUIICHIIIUKOIb U TTUIEPUH, XUMHUECKOe CTpOeHuE, (U3nIecKre
U XUMHUYECKHE CBOMCTBa (B3aMMOJEIHCTBHE CO WLIEJIOYHBIMM METaJNIaMH, KaueCTBEHHas
peaxiusi Ha MHOTOaTOMHBIE CIIUPTHI). DU3HONIOrHUECKOe IEHCTBUE Ha OPTaHU3M YeJIOBEKa.
[TpyuMeHeHne TTIMIEPUHA U 3TUIIEHTIIMKOJIS.

®enou. CTpoeHNE MOJIEKYIBI, PU3HMUECKUE U XUMUYECKHEe CBOMCTBA heHoma. TOKCHIHOCTD
¢denona, ero GU3NOIOrNUYECKOe NeiCTBHE Ha OpraHn3M denoBeka. [lpumenenue gpenona

Tema 7. Aiibieruabl.
KapOGonoBbie KMCJIOTHI.
Chnoxublie 3¢pupbl

Anpneruapl: (GopManbaeTu W aleTalbJCTH], XUMHUYECKOE CTPOCHHE, (PU3MUYECKHEe |
XUMHUUYECKHE CBOMCTBA (PEAKLMM OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKIIUH),
MOJTy4YeHUE U IPUMEHEHHE.

OIIHOOCHOBHI)IC MMpEeaAC/IbHBIC Kap60HOBI)I€ KHCJIOTBI: YKCYCHad KHCJIOTa, XHUMHUYCCKOC
cTpoeHHe, (U3MYECKHEe M XUMHUYECKHE CBOWCTBa (0OIIME CBOMCTBA KHCIOT, PEaKIIMs
TepU(UKALNK), TIOJy4eHHEe U NpuMeHeHue. CTeapuHOBass U OJICMHOBAs KUCJIOTHI Kak
MIPEJACTABUTENIM BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJHM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHE.

CnoxxHble 2GUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. [ MAPOIU3 CIOXKHBIX 3(HUPOB.
JKupbl Kak TPOM3BOIHBIC TIMIIEPHHA U BHICIINX KAPOOHOBBIX KUCIIOT. [ MAPOIN3 )KUPOB

Tema 8. YrieBoabl

YrneBoabl: cocTaB, KiaccuUKaIiys yriieBoJgoB (MOHO-, M- U MOKrcaxapusl). ['moko3a -
MPOCTEUIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHMSI MOJEKYNbl, (U3HYECKUE |
XUMHUYECKHE CBOMCTBA TUIIOKO3BI (B3auMojieiicTBUe ¢ ruapokcuaom meau(Il), okucnenue
aMMMaYHBIM pacTBOpoM oOkcuma cepedpa(l), BoccraHoBieHHEe, OpPOKEHHE TIIFOKO3bI),
HaXOXJIEHWE B TPUPOJE, TMPUMEHEHHE TIIIOKO3bl, OHWOJOrHMYecKas poilb B
KHU3HEACSITSILHOCTH OpraHu3Ma deoBeka. @orocuaTe3. @pykTo3a Kak H30Mep TITFOKO3HI.
Caxaposa - mpeJCTaBUTeNb IUCAXapUA0B, TUIPOIHU3 CaXapo3bl, HAXOXKIECHUE B TPUPOJE U
npuMeHeHrne. Kpaxman U 1einirono3a Kak MPHPOIHBIC TIOJTMMEPHI: CTPOCHHE KpaxMmalia u
HEJUTION03bI, (U3NYECKHUE M XUMUYECKUE CBOWMCTBA Kpaxmana (THAPOININ3, KaueCTBEHHAs
PEaKIHsI C HOJIOM).

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.
AMHHOKHUCJIOTHI.
Beaxn

AMUHBI: METWJIaMUH - MPOCTEHUIINI MpeICTaBUTEb aMHHOB: COCTaB, XHMHUYECKOE
CTpoeHue, (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (PEaKlIMU C KUCIOTAMU U TOPCHHS),
HAXOKJICHUE B MPHPOJC. AMHUHOKUCIOTH Kak aM(OTepHbIC OPraHMYCCKHE COCTUHEHUSI.
Oduznueckue MW XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha TMpUMepe TIIMIUHA).
buonornyeckoe 3Hauenre aMMHOKHUCIIOT. CHHTE3 IENTH/IOB.

Benku kak npupoHbie nonumepsl. [lepBuuHas, BropudHas U TPETHUHAS CTPYKTYpa OEJIKOB.
XUMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJIN3, JCHATYpallds, KauyeCTBEHHBIC PEaKIUH Ha
OenIKu.

Tema 10. IlnmacTMacchl.
Kayuyku. Boiokna

OcCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COCAWHEHHN: MOHOMED, IOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb MTOJIMMEPU3ALUH, CPEIHSASA MOJIEKysipHas Macca. OCHOBHbIE
METOJBbl  CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COCOUHEHMM -  IOJUMEpH3alus U
MOJIMKOHICHCALUS.

[Tnactmaccel  (HOAMATWIIEH,  MOJMIPONWIEH,  MOJUBUHWIXJIOPHUA,  IOJIMCTUPOII).
HarypanbHblii u  cuHTeTHdYeckne Kaydykd (OyTaaueHOBBIH, XJOPONPEHOBBIH |
U30MpEeHOBHIN). BojokHa: HarypanbHble (XJIONOK, WIEPCTh, IMIENK), HCKYCCTBEHHbBIE
(amzeTaTHOE BOJIOKHO, BUCKO03a), CHHTETUYECKHE (KAIIPOH U JIABCAH).

Tema 11. Crpoenmue aTomoB.
Ilepuoauyeckuii  3aKOH M
Hepuoauyeckas cucremMa
XHMHUYECKHX 3JIEMEHTOB

JI.A. MenneneeBa

Xumunueckuit 31nemMeHT. AtoMm. CocTaB aroMa, H30TONbL. JIEKTPOHHAs 000JI0UKA.
DHepreTuyeckre YPOBHH, TMOAYPOBHH. ATOMHBIE oOpOuTanu, s-, p-, d-, f-2JIEMEHTHI.
Oco0eHHOCTH pacrpesielieHus] 3JIEKTPOHOB MO OpOUTAISAM B aTOMaxX MajblX U OOJBIIMX
nepuosioB.  DIeKTpoHHast KoH(purypamus aromoB. llepmommueckuii  3akoH U
Ilepuognueckas cucrtema xumudeckux odiementos JI. M. MengeneeBa. Cassp
nepuoAnYecKoro 3akoHa u Ilepuognueckoll CHCTEMBl XUMHUYECKHX JJIEMEHTOB C
COBPEMEHHOM TEOpPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHUUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEILIECTB IO TPYIIaM U
nepuoAaM. 3HaueHHUE NEPUOJUYECKOrO 3aKOHA M CUCTEMbl XMMHMUYECKUX 1eMeHToB JI.1.
MeHeneeBa B pa3BUTUU HAYKH.

Tema 12. CTpoeHnne BemecTBa.
MHuoroo6pa3ue BelecTn

Crpoenue BemiecTBa. XuUMHUYecKasi CBsI3b. Bujibl (KOBajeHTHasi HEMOJSIpHAs U MOJIsIpHAs,
MOHHAs, METAJUIMYECKasl) 1 MEXaHU3Mbl 00pa30BaHUsl XUMUYECKOW CBA3M (OOMEHHBIM U
JIOHOPHO-aKUENTOpHBIN). BonoponHas cBsA3b. BajeHTHOCTS.

DNIEKTPOOTpULIATENBHOCTh. CTENeHb OKUCIEeHUs. KaTHOHBI 1 aHMOHBI.

BemecTBa MOJNEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOECHHS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. TUIBI KPUCTAIIIMYECKUX PELIETOK U CBOMCTBA BEIIECTB.

ITonssTue o  gucnepcHbIX cuctemax. McruHHble pacTtBopbl.  KosnuecTBeHHbIE
XapaKTepUCTHKHU PacTBOPOB (MaccoBas J0JIsl BEIIECTBA B PACTBOPE).

Knaccugukaius HeopraHmueckux coeinHeHnii. HoMeHkaTypa 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.
peakiumn

XuMuuecKue

Xumuyeckass peaxkuus. Knaccuukanuss XUMHUECKMX peakUuil B HEOPraHUYEeCKOHW u
OpraHMYECKONM XUMHUHM. 3aKOH COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXpPaHEHWHs U
IIPEBPALICHMS] SHEPTUU IIPA XUMHYECKUX PEAKIUAX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTb OT pasn4HbIX (akTopoB. OOpaTHMble peaKIUu.
XuMuyeckoe paBHOBecHe. DaKTOPBI, BIUSAIONIME HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
[Mpunmun Jle Illarenbe. Onexrponutuueckas auccouuanua. CuipHble M cladble
anekTposuTel. Cpela BOAHBIX PAacTBOPOB BEINECTB: KHUCJAs, HEUTPANbHAs, IICIOYHAS.
Bonoponusiii mokazatens (pH) pactBopa. Peakuuu moHHOr0o 0OMeHa B OpraHMYECKON U
HEOPraHUYECKON XUMUHU.

OKHUCIUTENIbHO-BOCCTAaHOBUTENbHBIE peakiuu. [loHaTne 00 3IeKTposiM3e paciiaBoB U
pacTBOpPOB COJIEH.

IIpuMeHeHue 1eKTpoIIn3a.

OK 01, OK 02,
OK 04

Tema 14. MeTaiibl

Meramnsl. [lonoxenne mertamnoB B llepuonnueckoil cucteMe XMMHUYECKUX HJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YeK aTOMOB MeTa/uioB. O0mue puznyeckue
cBoiicTBa MertaioB. [IpuMeHeHue MeTauioB B ObITy, Hpupone M TexHuke. CruiaBbl
METaJUIOB. DJIEKTPOXUMHUUYECKUHN Psiji HANPsDKEHUH MeTauioB. O01Iue crnocoobl MOJTy4eHHs
metaiioB. Kopposus metannos. CiocoObl 3aIUTEL OT KOPPO3HH.

OOmas xapakTepucTuka MeTauioB maBHeIX noarpynn (IA-rpymma, IIA-rpynma)
[Tepnoanueckoil CHCTEMBbI XUMHUYECKHX JJIEMEHTOB. AtOMUHHMN. AMBOTEpHBIE CBOWCTBA
OKCHJIa ¥ TUJIPOKCHUIA AITFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB mnoOounbix moarpymm (b-rpymm) Ilepuomuueckoit
CHUCTEMbI XMMHYECKUX DJIEMEHTOB: M€Jlb, LIMHK, XpOM, kKelie30. BaxkHeilre coequHeHus
METaJIJIOB (OKCUABI, TUIPOKCUIBI, COIIH).

Tema 15. HemeTamiasl

Hewmeramne. [Tonoxxenue HemetawioB B [lepuomndeckoil CHCTEME XUMHUYECKHUX SJICMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB. DPU3NUecKre CBOMCTBA HEMETAILIOB.
AmoTponus HEMETAUIOB (HAa MpUMepe KHUCIopoaa, cepbl, (ochopa u yriepona).
XUMHUYECKUE CBOWCTBAa BAXXHEHIIMX HEMETAJUIOB (TaJOTCHOB, Cepbl, a30Ta, (ocdopa,
yrnepoga W kpemHus). Okxcunel HeMmeTauioB. Kucimopopcomepkammye KHCIOTHI
Bogopoanbie coelMHEeHUs] HEMETAJLIOB.

Tema 16. CBa3b

HEOPraHNIECCKUX
OPraHuvYeCKMX BCUIeCTB

Hu

HeOpFaHI/I‘—IeCKI/Ie N OPraHnv4C€CKHUC KUCJIOTHI. HeOpFaHI/I'-IeCKI/Ie " OpraHNn4€CKUEC OCHOBAHUS.
AM(I)OTCpHBIC HCOPraHUYCCKHUC U OPraHUu4YCCKUC COCAUHCHUS. I'enetndeckas CBS3b
HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB

Tema 17. XuMua 1 ;KU3HL

Posb xuMuu B 00eCTieYeHNN IKOIOTHUECKOM, YHEPIeTHUECKON U MUIIEBOM 0€30MacHOCTH,
pa3BUTUM MeAUIUHBL. [loHsATHE O HaydyHBIX METOAAaX IMO3HAHWS BEIIECTB U XMMHUYECKUX
peaKuuid.

OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04

13




HpeI[CTaBJ'IeHI/ISI 00 06HII/IX HAaYYHBIX IPpUHOUIIAX [IPOMBIIIJICHHOT'O IMMOJIYYCHHA Ba)KHEHIIINX
BelIecTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKa, CEPHON KUCIOTHI, METAaHOMA).

YenoBek B MHUpE BEIIECTB, MaTepUaIOB M XUMHUYECKHX DPEaKIHil: XUMHUSA U 3]I0pOBbE
YeNoBeKa; MpaBUiia MCIOIh30BaHMs JEKAPCTBEHHBIX IMPENapaToB; MpaBuiIa 0€30MacHOTO
WCIIOJIb30BAHUs TpenapaToB OBITOBOM XWMHUM B TIIOBCEJIHEBHOM JKWM3HH. bhITOBas
XUMHYCCKAA 'PaMOTHOCTb

CamocrosiTeibHas padora

3aa"ust ONIPEACIISIFOTCS MTPENOo/IaBaTeNIeM

OK 01, OK 02,
OK 04

Bcero

108

14




3. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YUEBHOM JUCIHUILIAHBI

Jlns peanmmzanuy TpoOTrpaMMBbl  yUeOHOW JAWCIHILIMHBI JIOJDKHBI OBITH TPETyCMOTPEHBI CIIEyIOMee
cnenpansHoe nomenienue: Kabuner Xumum.

[Tomemenne kaOWHETa OJDKHO COOTBETCTBOBATH TpeOOBaHWSM CaHHTApPHO-IHASMUOIOTHIECKUX
npaBwi u HopMmatuBoB (CanlluH 2.4.2 Ne 178—02): ocHameHO THUMOBBIM 00OpYyAOBaHHWEM, B TOM YHCIIE
CTIEIUATU3UPOBAHHON Y4YeOHONW MeOeNnbl0 M CpeIcTBaMH OOY4YEHHS, HEOOXOIUMBIMHU ISl BBITIOJTHEHUS
TpeOOBaHMI K YPOBHIO MOJATOTOBKHU 00YUYaIOITNXCS.

Jnst peanuzanuy IporpaMMbl JUCHUIUIMHBI JOJKHBI OBITH MPEIYCMOTPEHBI CIEAYIOUINE ClelaIbHbIe
MOMEIICHUS: y4eOHbI KaOMHET XUMHH W/WIN y4eOHOW XUMUYECKOi T1abopaTopHH.

ObopynoBanne ydeOHOTO KaOWHeTa (HArIsiAHBIC IMOCOOWS): HAOOPHI IIAPOCTEPKHEBBIX MOJEICH
MOJIEKYJ, MOJICTH KPUCTAIUTMUECKUX PEIICTOK, KOJUICKIIMH TMPOCTHIX U CIOKHBIX BEIIECTB W/WIHA KOJJICKIIUU
MOJIMMEPOB; KOJUICKIIUSI TOPHBIX MOPOJl M MHUHEpaJioB, Tabiauia MenzeneeBa, yueOHble (GUIBMBI, HU(PPOBHIC
o0pa3oBaTenbHbIC PECYPCHI.

TexHuyeckue cpenctBa OOy4YeHHS: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BENECHUS 3BYKA, MPUHTED,
MYJIbTUMEANA-TIPOCKTOP C IKPAaHOM, MYITbTUMEINIHAS JJOCKA, YKA3Ka-TIPE3CHTEP JJIs MPE3CHTAIUH.

O6opynoBanue Ja0opaTopul M pabouMx MeCT JabopaTOpuu: MEH3YpPKH, NHICTKUKANCIbHHIIBI,
TEPMOMETPBI, MUKPOCKOII, JYIbI, MPEAMETHbIE U TOKPOBHBIC CTEKJIA, IJIAHIIETHI JJs KamlelbHBIX PEaKiui,
¢dunpTpoBaNbHas Oymara, TPOMBIBAJIKH, CTEKJISHHBIE NPOOMPKH, PE3WHOBBIE MPOOKH, (POHApUKH, HAOOP
PEaKTUBOB, CTEKJISTHHBIC MTAJTOYKH, IITATUBBI JJIsI IPOOUPOK; MEPHBIE IMITUH/IPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU
nenutenbHble muuHaApudeckue (50-100 mur), crynku ¢ nmectukoM, hapdopoBbie YalIKH, TUHIETHI, QUIBTPHI
OyMakHbIe, BaTa, Mapiisi, YaCOBbIC CTEKJA, JJICKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBHI, CIIMPTOBBIC TOPENKH,
CIIUYKHU, IPHOOP ISl TIOTyYeHUs Ta30B (MM MPOOHMpKa ¢ Ta300TBOIHON TPYOKO#l), AepKaTenu s MPOOUPOK,
CKJISIHKM JIJISl XpaHEHUsI PEaKTUBOB, pa3aTOYHbIe JOTKHU; XuMuueckue crakansl (50, 100 u 200 mun); mmarenu;
MUHIIETHI; TUTEJbHBIE UMb, CEKYHAOMEPHI (TaltMepbl), MepHble npoOupku (Ha 10-20 Mi1) U MepHbIe KOJIOBI
(25, 50, 100 u 200 ™), BomsHass OaHs (WJIM TEPMOCTAT), CTCKIISIHHBIC IMAJOYKH, KOHUYECKHE KOJIOBI IS
tutpoBanus (50 u 100 mi1); ”HAMKATOPHBIE MTOJOCKHU JIJIs onpeenenus pH u crangapTHas MHOAUKATOpHAs 1IKaja;
YHUBEPCAJIbHBINH WHAMKATOp; murneTkd Ha 1, 10, 50 ma (wnm goszaroper Ha 1, 5 m 10 mi), Oroperku ams
TUTPOBaHUs, MeAUITUHCKHUE mmpuIlsl Ha 100—150 mut, mabopaTopHbie W/HIM aHATUTUYECKUE Bechl, pH-MeTpHI,
CYIIWIBHBIN mKad, U Ap. JabopaTopHOE 000pyIOBaHNE.

3.1. UudopmanuoHHOE o0ecrieyeHre peau3alu NPOrpaMmbl
3.1.1. OcHoBHasi IMTEPATYpPa

1. T'abpuensn, O. C. Xumust. 10 kimacc (6a30BbIid ypoBeHb) : yueonuk / O. C. 'abpuensH. - 10-e uz., ctep.
- Mocksa : U3narensctBo «lIpocsemenner, 2022. - 192 c. - ISBN 978-5-09-101657-4. - TekcT : 31€KTPOHHBII.
- URL: https://znanium.com/catalog/product/2090098. — Pexxum mocTyma: mo moAmnucke.

2. I'abpuensn, O. C. Xumus. 11-ii kmacc (6azoBwiii ypoBens) : yueOHuK / O. C. TI'abpuensn, U. T.
Octpoymos, C. A. CrnankoB. — 5-¢ u3f., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : un. - ISBN
978-5-09-103623-7. - Tekcr : anextponHbiii. - URL: https://znanium.com/catalog/product/2089904. — Pexxum
JOCTyMA: 1O MOJIHUCKE.

3. I'punByn, H. Xumus snementos : B 2 T. T. 2 : yuebnoe nocobue / H. I'puaByn, A. DpHimo. - 5-e u3x.,
ucthp. - Mocksa : Jlabopatopust 3uanuii, 2021. - 684 c. - (JIyummii 3apy6exxnbiii yueOnuk). - ISBN 978-5-93208-
569-1. - Tekcr : anekrponusbii. - URL: https://znanium.com/catalog/product/1984062. — Pexxum nmocryna: 1mo
HOJIITUCKE.

4. Kypun, A. A. Xumus. 10-11 xmacc. ba3oseiii ypoBens : yueOnuk / A. A. XKXypun. - Mocksa :
MznarensctBo "lIpocBemenue", 2022. - 176 c. - ISBN 978-5-09-099535-1. - Tekct : anexrponHbiid. - URL:
https://znanium.ru/catalog/product/1928204. — Pesxum gocTyIia: 1o mormmcKe.

5. Tapacenko, E. B. Xumus : yueOno-meroauuyeckoe nocobue / E. B. Tapacenko, O. H. Jlenucona. -
Womxkap-Ona : TToBOKCKHiT rOCYIapCTBEHHBIN TeXHONOrHIecKuii yuusepenret, 2023. - 70 c. - ISBN 978-5-
8158-2342-6. - Tekct : anexkTponHsIif. - URL: https://znanium.com/catalog/product/2131746. — Pexxum goctymna:
TI0 TIOJTITHCKE.

6. Xumus. 10-if kiacc. YriyOnéunslid yposens / B. B. Epemun, H. E. Ky3pmenko, B. . Tepenun, A. A.
Hpoznos, B. B. Jlynun ; nox pen. B. B. Jlynuna. — 10-e u3z., crep - Mocksa : [Ipocsemienue, 2023. - 448 c. -
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ISBN 978-5-09-107226-6. - Tekct : snekrponnsiii. - URL: https://znanium.com/catalog/product/2089923. —
Pexxum noctyna: mo moAmnucke.

7. Xumus. bazoBsiit ypoBenb. 11 knace : yueOnuk / B. B. Epemun, H. E. Ky3pmenxo, A. A. JIpo3nos, B.
B. Jlynun ; non. pea. B. B. Jlynuna. - 8-e u3a., nepepaborannoe - Mocksa : M3natensctBo «IIpocBenienue,
2022. - 226 c¢. - ISBN 978-5-09-099534-4. - Tekct : onekrponnbii. -  URL:
https://znanium.ru/catalog/product/1928216. — Pexxum ocTyma: mo moamucke.

3.1.2. JlonoJiHMTEIbHAA JIUTEPATypa

8. AxmenoBa, T. M. Xumus : yuebnoe nocodue / T. . Axmenona. - Mocksa : MOII PI'VII, 2023. - 192 c.
- ISBN 978-5-00209-042-6. - Texkct : snextponsasid. - URL: https://znanium.ru/catalog/product/2137492. —
Pexum gocTyna: 1o nojamnucke.

9. I'punByx, H. Xumus snementoB : B 2 1. T. 1 : yueObnoe noco6ue / H. I'punBya, A. DpHiuo. - 5-e usz.,
ucthp. - Mockaa : JJaboparopus 3Hanuii, 2021. - 664 c. - (JIyummii 3apy0exHblif yueoHuk). - ISBN 978-5-93208-
568-4. - Tekcr : anextponnbiit. - URL: https://znanium.com/catalog/product/1984061. — Pexxum moctyna: mo
TIOJIIIHCKE.

10. lemuna, O. B. Xumus : yue6noe nocooue / O.B. Jlemuna, M.W. 'onoBueBa. — Mocksa : UHOPA-M,
2024. — 257 c¢. — (Cpennee mnpodeccuonanpbHoe obOpazoBanue). - ISBN 978-5-16-018999-4. - Tekcr :
anektpoHHbId. - URL: https://znanium.com/catalog/product/2082631. — Pexxum noctyma: mo mojamnucke.
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIHUILIAHBI
KonTpons ¥ olleHKa pe3ylbTaToB OCBOCHUSA Y4YEOHOM AMCHUIUIMHBI «XHUMHUS» OCYIIECTBISETCS
IIPENOJABATENIEM B IIPOLIECCE IIPOBEACHUS INPAKTUYECKUX 3aHATUH, TECTUPOBAHHUsA, a TAKXKE BBINOJIHEHUS
00y4aroIMMUCS MHIUBHUIYAJIbHBIX 3aJJaHUM, HCCIETOBaHMI.

Pe3yabTarhl ®opMbI U MeETOABI
o0y4eHus KOHTPOJIA W OLEHKH
(ocBOeHHBIE pe3yJIbTaTOB 00yUYeHHs
yMeHus,
YCBOEHHbIE
3HAHHA)
Tema 1. | PackppiBaTh CMBICI W3y4aeMbIX MOHITHHM (BBIABIATH HX | TeKkymuid KOHTpOJIb B
IIpenmer XapaKTepHble PU3HAKN), YCTaHABJINBATh UX B3aUMOCBS3b. dopme:
OpPraHu4ecKoi [IpuMeHATh MONOXKEHUSI TEOPUM CTPOEHUS OPraHUYECKUX | - PAKTUYECKUE paOOThI;
xumun. Teopus | BemectB A.M. ByriepoBa [uisi 00bSCHEHMsS 3aBUCHUMOCTHU | -CAMOCTOSITEIIbHbBIE
CTPOeHMUs CBOICTB BEILIECTB OT UX COCTaBa U CTPOCHUS. paboTHI;
OPraHu4YecKux Hcnonp30BaTh XMMHYECKYH0 CHUMBOJIMKY IJISl COCTaBJICHMS | TECTUPOBAHMS IO TE€MaM
coeMHEeHU M MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOH, | AMCLUILINHBL;
A.M. BytiepoBa | cokpamiéHHoil) (opMys1 OpraHMYECKUX BEIIECTB. - YCTHBIH OIIPOC;
Onpenensatb BUABI XMMHMYECKOM CBsi3M  (oAMHApHblEe, | ITOrOBBIH KOHTPOJbL B
KpaTHbIE) B OPraHUYECKUX COEUHEHUSX. dopme:
PackpeiBaTh posib OpraHMYECKOM XWMHUHM B MPHUPOJE, | -  4YTEHUE, IepecKas,
XapakTepu3oBaTb €€ 3HAaueHHWe B JKU3HU 4EJOBEKa, | AMAJIOr, COOOLIEHHE Ha
WJUTIOCTPUPOBATH CBSI3b C IPYTUMHU HaAyKaMH. po¢eCCHOHATBHYIO
Habmronate u onuceIBaTh TEMY
JIEMOHCTPALIMOHHBIE  OMBITH; MPOBOJUTH M OMMCHIBATH | - AU PepeHIupOBaHHBIN
71a00paTOPHBIE ONBITHI M MPAKTUYECKHE PAOOTHI 3a4er
Tema 2. | PackpbiBaTh CMBICT H3y4YaeMbIX MOHATUN (BBIABIATH MX | TeKymuil KOHTpPOJIb B
IIpeneabHble XapaKkTepHble NPHU3HAKH), YCTaHABIMBATh MX B3aUMOCBS3b, | opMme:
YIJI€BOJOPOABI - | UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS IPHU OMHMCAHUU | - IPAKTUYECKUE PabOTHI;
AJIKaHbI COCTaBa, CTPOEHHUS M  NPEBpPALICHUM  OPraHUYECKUX | -CAMOCTOATEIIbHBIE
COCTUHEHUN. paboThI;
Hcnonp30BaTh XMMHUYECKYI0 CHUMBOJIMKY AJII COCTaBJIEHHS | TECTUPOBAaHUS IO TEMaM
MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEépHYTOH, | AMCLUILINHBL;
COKpaIIEHHON) bopmyn OpPraHUYECKUX BELIECTB. | - YCTHBIH OIIPOC;
YIJIEBOJOPOAOB IO COCTaBYy M CTPOECHUIO, Ha3bIBaTh UX MO | ITOrOBBI KOHTPOJIb B
cUCTeMaTHYecKO HOMEHKJIAType; MPUBOIUTHh TPUBHAIbHBIE | opMme:
Ha3BaHMSI OT/AEIbHBIX MPECTaBUTENEH YIIIeBOJOPOIOB. - UYTeHWe, IepeckKas,
OnpenensaTs BHUIABl XMMHUYECKOH CBSI3M B  MOJIEKYJIax | IMAJIOT, COOOLIEHHE Ha
YIJI€BOJIOPO/IOB; XapaKTepu30BaTh 3aBUCHUMOCTH | PO(ECCHOHATILHYIO
PEaKIMOHHON CIIOCOOHOCTH YIJIEBOJOPOJIOB OT KPAaTHOCTH | TEMY
KOBAQJIEHTHOU CBSI3U. - nuddepeHpOBaHHBIH
3a4eT
Tema 3. | XapakTepu3zoBarb ~ COCTaB, CTPOECHHME, NPUMEHEHUE, | TeKymuid KOHTPOJIb B
HenpeneabHble | Gpu3nueckue U XMMHUYECKHE CBOMCTBA, BasKHEHIINe criocoOsl | hopme:
YIJIeBOIOPOAbI: | TOJYYEHHUs] TUIMYHBIX IPEACTaBUTENCH Pa3IMYHbIX KJIACCOB | - MPAKTHYECKUE paboThl;
aJIKeHbl, yIJI€BOJOPOAOB (ME€TaHa, JTaHa, »JTWIEHA, AalleTWIEHA, | -CAMOCTOSITENIbHbIE
aJIKa/IMeHbl, Oyraauena -1,3, 6eH3ouna, ToIyoI1a). paboTHI;
AJIKUHBI TECTUPOBAHUS IO TEMaM
JUCLIUILINHBL,

- YCTHBIH OIIpOC;
WUToroBeiii KOHTPOJIb B
dopme:

- UYTeHWe, IepecKas,
IHAAJIOT, COOOIIEHHE Ha
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pohecCuOHATbHYIO
TeMy

- muddepeHIMPOBaHHBIN
3a4er
Tema 4. | BBIABIIATh T€HETUYECKYIO CBSI3b MEXKIY YIUVIEBOJOpOAaMHU M | TeKyluid KOHTPOJIb B
ApomaTuyecKHe | IOATBEP)KIATh €€ HaJIUMYUe YpaBHEHUSIMHU COOTBETCTBYIOILUX | (hopme:
YIJ1€BO0POAbI XUMHUYECKUX pEaKUUid C HCIOJb30BAHUEM CTPYKTYPHBIX | - IPAKTUYECKUE pAOOTHI;
¢bopmys. -CaMOCTOSITETIbHbIE
paboThI;
TECTUPOBAaHUsS IO TeMaM
JVCHIUTUTAHEL,
- YCTHBIN ompoc;
UtoroBelii KOHTpOJIL B
dbopme:
- UTeHWe, IepecKas,
JMajor, cooOIlleHue Ha
podeCcCHOHATBHYIO
TeMy
- muddepeHIMPOBaHHBIN
3ayer
Tema 5. | XapakTepu3oBaTb HMCTOYHHUKH YIJIEBOJOPOAHOIO ChIpbs | TeKymMi KOHTPOJIbL B
IIpuponnsbie (HedTh, MPUPOIHBIH ra3, yroyb), CIocoObl X MepepadoTKU U | popme:
HCTOYHHUKH IPAKTUYECKOE TMPUMEHEHUE TOJy4aeMbIX MPOAYKTOB. | - IPAKTUUECKUE PAOOTHI;
yrjeBoaopoaoB | Vcrosnb30BaTh €CTECTBEHHO-HAyYHbIE METOJbI TO3HAHUA - | -CAMOCTOSITEJIbHBIE
" UX | IpOBeJEHUE, HAOMIOJIeHHEe U ONHCAHWE XHUMHUYECKOro | paboThl;
nepepadorka 9KCHEepUMeHTa (J1abopaTOpHbIE ONBITBI W TMPAKTUYECKUE | TECTUPOBAHMS 10 TeMaM
paboTs). JTUCIIUATITAHBI;
CrnenoBath mpaBuiaMm Oe3omacHoOi paOOThI B J1aOOPAaTOPUU | - YCTHBIN OIPOC;
IIPY UCIOJIb30BAaHUU XUMUYECKOW MOCyAbl U 000pyaoBaHus, | UTOroBelii KOHTPOJbL B
a TaKkKe INpaBwIaM oOOpalleHuss ¢ BellecTBaMU B | Gopme:
COOTBETCTBUM C MHCTPYKIUSMU BBITIOJHEHHS JAOOPATOPHBIX | -  UYTEHHE,  IEpecKas,
OTIBITOB U MPAKTUYECKUX pabOT MO MOTYyYSHHUIO U U3YYEHHIO | IHAJIOT, COOOILIeHHEe Ha
OopraHMyeckux  BemiecTB.  llpencTtaBisiTh  pe3ynbTaThl | IPO(ECCHOHATIBHYIO
JKCIIEPUMEHTA B dopme 3arucu ypaBHEHUH | TeMy
COOTBETCTBYIOILIMX PEAKLUH U JIeJIaTh BBIBOJIbI HA X OCHOBE. | - TuddepeHIMpOBaHHBIN
[IpoBOoUTH BBIYMCICHUS Ul ONpEACICHHUS MOJIEKYJISIPHOH | 3a4eT
(GbopMyIbl  OpraHMYECKOro BEIIEeCTBA, [0 YPAaBHEHMIO
XUMHUYecKol peakiuu. CaMOCTOSATENBHO IUIAHUPOBATh U
OCYIIECTBIISITh  CBOIO  IIO3HABATEIbHYIO  JIESATEIBHOCTD;
OpUHUMATh AaKTHBHOE Yy4yacTHE B TPYIIOBOH y4eOHOH
JIeSITEIbHOCTH
Tema 6. | PackpbiBaTh CMBICT H3y4aeMbIX MOHATUN (BBIABIATH MX | TeKymMil KOHTpPOJIb B

Cnuprsl. PeHo

XapaKTepHble NMPHU3HAKH), YCTAHABIMBATH MX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IPHU ONUCAHUHU
COCTaBa, CTPOCHHMA M  NPEBPALICHUM  OPraHMYECKUX
COCIMHECHUM.

Hcnonp30BaTh XMMHYECKYH) CHUMBOJIMKY ISl COCTaBJICHMS
MOJIEKYIAPHBIX u CTPYKTYPHBIX (pa3BépHyTOH,
COKpam€HHON) (hOpMyJT OpraHUIECKUX BEIIECTB.
VYcraHnaBnuBarth IIPUHA/JIEKHOCTD BEIIECTB K
OIIPEACICHHOMY KJIacCy II0 COCTaBy U CTPOEHUIO, HA3bIBATh
UX TI0 CHUCTEMATHUYECKOM HOMEHKIAType; IPUBOIUTH
TPUBHAJIBHBIE ~ HA3BaHMs  OTHEJBHBIX  IIPEICTaBUTEINICH
KHCIIOPOACOAEPKAIINX COCAUHEHUM.

dbopme:

- IpaKTUYeCKUe padoThI;
-CaMOCTOSITEIIbHbIE
padoTHI;

TECTUPOBAHUS IO TeMaM
JVCLIUTUTAHBL,

- YCTHBIN OMpoc;
HToroBelii KOHTPOJIbL B
dbopme:

- 4YTEeHHe, TepecKas,
IHAJIOr, COOOIIEeHUE Ha
npo¢eCCHOHATBHYIO
TEMY
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- muddepeHITuPOBaHHBIN
3a4er

Tema 7. | XapakTepu3oBaTb  COCTaB,  CTPOCHHME,  NpPUMEHEHUE, | TeKylui KOHTpPOJIb B
AJib1erubl. (bu3nyeckue U XUMHUYECKUE CBOWCTBA, BaXKHEHUIINE CIIOCOOBI | popme:
Kapo6onoBbie NOJYYECHHUS] TUITUYHBIX MPEICTABUTENCH Pa3IMYHBIX KIACCOB | - MPAKTUYECKHUE PAOOTHI;
KHCJIOTBI. KHCJIOPOJICOJIEpKAILUX COEIMHEHUH (MeTaHoja, 3TaHOoJIa, | -CAaMOCTOSATENbHbIE
Cio:kHbIe rmunepuHa, QeHona, (QopManpreruaa, —amneTalbleruaa, | paboThI;
3puUpbI YKCYCHOM  KMCIIOTBI, TIJIIOKO3bI, Caxapo3bl, KpaxMmaia, | TECTUPOBaHMs 10 TeMaM
IEJUTIONIO3BI); BBISIBIISITh TEHETHYECKYIO CBSI3b MEXKAY HUMU U | TUCIHUILIHHEI;
NOJTBEPKJIaTh €€ HAJTMUNe YPaBHEHUSIMU COOTBETCTBYIOIIMX | - YCTHBIN OIPOC;
XAMHUYECKHX PEaKIHid C WCIONb30BaHUEM CTPYKTYPHBIX | ITOTOBBI KOHTpPOJIb B
hopmyi. dbopme:
OnwuceIBaTh COCTaB, XMMUYECKOE CTPOCHUE M TPUMEHEHHWE | -  4YTeHHe, IepecKas,
KHUPOB, XapaKTepu30BaTh ux 3Ha4YeHue JUI | Uajor, cooOIllleHue Ha
KHU3HEJIEATETPHOCTH OpraHu3MoB. (OCO3HABaTh OMACHOCTH | MPO(ECCUOHATHHYIO
BO3/IEUCTBHSI HA JKHUBbIE OPraHU3Mbl  ONpPENEICHHBIX | TEMY
OpPraHUYECKUX BEIIECTB, MOSICHATH HA NMPHUMEpax CIOcOObI | - TudQepeHIIMPOBAHHBIN
YMEHBIICHUS U MPEAOTBPALIECHUS X BPEJHOIO BO3ACUCTBUS | 3a4eT
Ha OpraHuM3M 4deJoBeKa. VIcronp30BaTh €CTECTBEHHO-
Hay4Hbl€ METOJbl MO3HAHMS - MPOBEACHHUE, HAONIOJCHHE U
ONMCAaHUE XMMHYECKOTO 3KCrepuMeHTa (JabopaTopHble
OTIBITHI ¥ IPAKTUYECKHE PAOOTHI).
Tema 8. | CiiemoBath mpaBuiamM 0Oe30MacHO paboThl B jaboparopuu | Tekymmidi KOHTPOIb B
YrieBoabl IpU UCTIOJIB30BAHUN XUMHUECKOW MOCYIbI M 000pyI0BaHus, | popme:
a TaKkKe TpaBWIaM OOpamieHWs] C BEIIECTBAMU B | - MPAKTUYECKHUE PaOOTHI;
COOTBETCTBUM C UHCTPYKIMSIMU BBITIOJTHEHUS JJAOOPATOPHBIX | -CAMOCTOSATEIbHbIE
OTIBITOB U MPAKTHYECKUX PAOOT 1O MOTyUYSHHUIO U U3YUEHHUIO | pabOTHI;
OpraHuYecKkux  BemlecTB.  IIpeacTaBnsiTh  pe3yNbTaThl | TECTUPOBAHMS 10 TeMaM
HKCIIEpUMEHTA B dopme 3aImcu YpaBHEHHH | JUCUIUTUINHBL;

COOTBETCTBYIOIIMX PEAKLUN U J€JIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOANTH BBIYMCIICHHS JJI ONPEICICHUS MOJIEKYJISIPHOM

- YCTHBIH OIIpOC;
NTOroBeIii KOHTPOJIb B

(GopMyaBl  OPraHMYECKOro BEIIECTBA, IO YpaBHEHHIO | popme:
XUMHUYecKoM peakiuu. CamMoOCTOSITENbHO IUIAHUPOBAaTh W | -  4YTEHUE, IepecKas,
OCYILIECTBIISAITh ~ CBOIO  IMO3HABATENbHYIO  JIEATEIBHOCTD; | IUAJIOT, COOOILIEHHE Ha
MPUHUMATh AaKTUBHOE Yy4yacTHE€ B TpYNIOBOW Yy4eOHOH | mpodhecCHOHAIbHYIO
JESATEIBHOCTH TEMY
- nuddepeHpoBaHHBIH
3a4eT
Tema 9. AMuHbI. | PackppiBaThb CMBICI H3Yy4aeMbIX MOHSATHH (BBIABIATH HX | TeKylIMid KOHTPOJb B
AMHHOKHCJIOTBI. | XapaKTepHbIe NPHU3HAKH), YCTaHABIUBATh MX B3aUMOCBS3b, | (opme:
Besku UCIIOJIb30BaTh COOTBETCTBYIOIUE TOHATUS MPH OMUCAHUU | - IPAKTUYECKUE pabOTHI;
COCTaBa, CTPOEHUS M  NPEBpPALICHUM  OpPraHMYECKUX | -CAMOCTOATEIIbHBIC
COEINHEHNI. paboTHI;
Hcnonb30BaTh XMMHUYECKYIO CHUMBOJIMKY AJIi COCTaBJIEHHS | TECTUPOBAHMUS IO TEMaM
MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOH, | AMCHUILINHBL;

COKpaIéHHoM) (popMyI1 OpraHuuecKrx BEUIeCTB.
OnpenensaTs NPUHAAIEKHOCTh BELIECTB K ONPENEICHHOMY
KJJacCy IO COCTaBy M CTPOEHHIO, Ha3bplBaThb HUX IO
CHCTEMaTHYEeCKOH HOMEHKJIAType; NMPUBOIUTH TPUBHAJIbHbIE
HAa3BaHUS OTJEJIbHBIX PEACTABUTEICH.

XapakTepu3oBaTb ~ COCTaB,  CTPOEHHE,  IPUMEHEHHE,
¢u3nvecKre U XUMHUYECKUE CBOWCTBA, BAXKHEHIIINE CITOCOOBI
NOJY4YEeHUs] TUIHMYHBIX MpPEJCTaBUTENIEH a30TCOAEPIKAIINX
COCIMHEHMI (METHJIaMHUHA, TJIMIMHA, OCJIKOB).

- YCTHBIH OIIpOC;
NTOroBeIii KOHTPOJIb B

dopme:

- 4YTEeHWe, TepecKas,
IHAAJIOr, COOOIIEHHE Ha
poeCCUOHATBHYIO
TEMY

- muddepeHIMPOBaHHBIN
3a4uer
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OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA OEIIKOB;
NOSICHATh Ha MpUMepax 3HadeHHe OENIKOB JUIg OpraHu3Ma
yenoBeka. Mcmonap30BaTh €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHMs - HAOMIOJaTh W OMUCHIBATH JIEMOHCTPAIIMOHHBII
SKCIEPUMEHT.

CaMoCTOATENbHO IUJIAHUPOBATh W OCYLIECTBIISTH CBOIO

[IO3HABATEJIbHYIO  JESATEJIbHOCTh, IPUHUMATh aKTUBHOE
y4acTHE B IPYNIOBOHN y4eOHOM 1€ TeIbHOCTH

Tema 10. | Bmagetp  HM3yd4aeMbIMH  XMMHWYECKMMHU  IOHATHAMM: | TeKyIuid KOHTpPOJIb B

ITnacrmaccsl. PACKpBIBATh CMBICT M3YyYaeMbIX MOHATHH M NPUMEHSATH 3TH | popMe:

Kayuykmn. NOHATHA  TpU  ONMCAHUU  COCTaBa M CTPOECHMS | - IPAKTUUECKUE paOOTHI;

BoJsiokna BBICOKOMOJIEKYJISIDHBIX ~ OPraHMYECKHX  BEIECTB,  JUIS | -CAMOCTOATEIIbHBIE

0OBSICHEHUS OT/AEIBHBIX (DAaKTOB U SIBICHUH. paboTHI;
Hcnonp30BaTh XMMHYECKYH0 CHUMBOJIMKY JJISi COCTaBJICHMS | TECTUPOBAHMS IO TEMaM
CTPYKTYPHBIX (OpMyN BeHIECTB M YPaBHEHUH peakuuil | IUCIHUILUINHEIL;
NOJIMMEPHU3AlMY M NOJUKOHAECHcauuu. ONuChIBaTh COCTaB, | - YCTHBIN OIPOC;
CTpPOCHHE, OCHOBHBIE CBONCTBAa Kay4yykoB, HauOosee | ITOroBelii KOHTpOJb B
pacnpoCcTpaHEHHBIX BUJIOB IUIaCTMACC, BOJIOKOH; | (hopme:
IPUMEHEHUE B PA3JINYHBIX OTPACIAX. - UYTeHWe, IepecKas,
Hcnonb30BaTh €CTECTBEHHO-HAy4YHbIE METO/bI MO3HaHMS - | AMAJIOr, COOOILIECHHE Ha
HaOJII0/1aTh M OTHUCHIBATH JIEMOHCTPALMOHHBIN AKCIIEPUMEHT | IPO(PECCHOHANBHYIO
TEMY
- muddepeHIMPOBaHHBIN
3a4er

Tema 11. | PackpbiBaTh CMBICT M3y4aeMbIX MOHATUH (BBIABIATH MX | TeKymMil KOHTpPOJIb B

Crpoenne XapaKTepHble MPU3HAKHN), YCTAaHABIUBATh UX B3aUMOCBS3b. dopme:

aTOMOB. PackpeiBath cmbicai mepuonudeckoro 3akoHa J[. M. | - mpakTtudeckue paboThl;

IMepuonnyeckuii | Menneneesa U AEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOIYIO, | -CAMOCTOATEIIbHBIE

3aKOH H | OOBSCHUTETHLHYIO U TPOTHOCTHYECKYIO (DYHKITHH. paboThI;

IMepuonnyeckass | XapakTepus3oBaTb  3JEKTPOHHOE  CTPOEHME  aTOMOB | TECTUPOBAHHUS IO TEMaM

cucremMa XUMHUYECKHUX 3JIEMEHTOB 1-4 mepHuoaoB, UCMHOIb3Ys MOHATHUS | JUCIUILINHBL,

XMMHYECKHX §-, p-, d-3JIEKTPOHHBIC OPOMTAIM, SHEPreTUUECKHE YPOBHHU. | - YCTHBIH OMpOC;

3JIEMEHTOB OOBsCHATD 3aKOHOMEPHOCTH U3MEHEHUSA CBOMCTB | ITOTOBBIII KOHTpPOJIb B

.. XMMHUYECKHX 3JIEMEHTOB M MX COCIUHEHHH 1Mo mepuojam u | ¢popme:

MenpaeneeBa rpynnam [lepuoanueckoit cucremsl [. . MenneneeBa - YTEHHWE, IMepecKas,
IHUaJor, COOOIIEHHE Ha
pohecCHOHATIBLHYIO
TEMY
- nuddepeHpOBaHHBIH
3a4eT

Tema 12. | PackpbiBaTh CMBICA HM3y4aeMbIX MOHSATUH (BbLAENATh MX | TeKymuili KOHTpPOJb B

Crpoenne XapakTepHble MPU3HAKH) W TPUMEHSATh 3TH TOHATHS TpH | popme:

BeIeCTBA. ONHMCaHUM COCTAaBAa U CTPOEHUS BEIIECTB, A OOBSICHEHUS | - IPAKTUYECKHE PaOOTHI;

Mmuoroo6pa3ue | OTIENbHBIX (PAKTOB U SIBICHUI. -CaMOCTOSITEIIbHBIE

BeleCTB Onpenensitb BUABI XUMHYECKON CBSI3M (KOBaJCHTHOM, | pabOTHI;

MOHHOH, METAJUIMUECKOM, BOJIOPOAHOM) B COEIMHEHNUSAX; TUI | TECTUPOBAHMS MO TEMaM
KPUCTAJUIMYECKONM  PEIIETKM  KOHKPETHOTO  BEIIECTBA. | AMCLUIIIMHBL

OnpenensaTs BAICHTHOCTb U CTENICHb OKUCIICHUS XUMUYECKUX
9JIEMEHTOB B COCAMHEHMAX PAa3IMIHOTrO cocTaBa. [IpoBouTh
BBIYUCIICHHUS C MCIIOJIB30BAHUEM MOHATHS «MaccoBas OIS
BEILIECTBA B PACTBOPE».

Brnaners n3y4aeMbIMH XUMUYECKHUMU TTOHITUSMHU.
OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKkIuy OT
pa3nu4HbBIX (PaKTOPOB.

- YCTHBIH OIIpOC;
NTOroBeIii KOHTPOJIb B
dopme:

- 4YTEeHHWe, TepecKas,
IHAAJIOr, COOOIIEHHE Ha
podeCCHOHATIbHYIO
TEMY
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Onpenenars XapakTep CMENEHNs XUMHUYECKOTO PaBHOBECHS
B 3aBHUCHMOCTH OT BHEIIHETO BO3AeUCTBUS (mpuHIun Jle
[Iatenbe). CocTaBisATh ypaBHEHHUS pPEAKLUM pa3InYHBIX
TUTIOB; TIOJHBIE M COKpAIIEHHBIC YpPAaBHEHHsI pPEaAKIUH
MOHHOTO OOMEHA, YYUTHIBAas YCIOBHS, NPHU KOTOPBIX OTH
peaKIy WIYT A0 KOHIIA.

- muddepeHITuPOBaHHBIN
3a4er

Tema 13. | Mcronb30BaTh €CTECTBEHHO-HAY4YHBIE METOJbl MO3HAHUA - | TeKyluid KOHTPOJIb B
Xumuyeckue npoBe/ieHHe, HaOMIoJleHHe M ONUCAaHHEe XHUMHUYECKOro | opme:
peakumu JKCIIEPUMEHTa  (JIEMOHCTpPAI[MOHHbIE U  JIADOpaTOpHBIE | - IPAKTUYECKUE PAOOTHI;
OMBITHI, NMPaKTUYECKHE pabOThI): MO ONPEICIICHUIO CPEeAbl | -CaMOCTOSATENbHbIE
BOJIHBIX PAcTBOPOB BEIECTB, PEAKIWH HOHHOTO OOMEHa, | paboThI;
BIMSHUIO Pa3lIUYHbIX (PAKTOPOB HA CKOPOCTh PEAKUMH. | TECTUPOBAHMS MO TeMaM
CrnenoBath npaBujaM IMOJIb30BAHUS XMMHUYECKOM MOCYJON U | AMCHUILINHBL;
1a00paTOpHBIM 000PYTOBAHHUEM. - YCTHBIH OIIPOC;
[IpencraBasTe pe3ysbTaThl XMMHUYECKOTO 3KCIEpUMEHTa B | ITOrOBbI KOHTPOJIb B
(dopme 3amMcH ypaBHEHHH COOTBETCTBYIOIIMX peakuuil u | popme:
JIeJIaTh BBIBOJIbI HA X OCHOBE. - 4YTeHWe, IIepecKas,
[IpoBOIUTH BBIYMCIECHUS IO YpPaBHEHMAM XHMMHUYECKHX | AMAJIOr, COOOILIECHHE Ha
peakuuii, B TOM YHUCIIE TEPMOXUMUYECKHE PACUETHI podeCcCHOHATBHYIO
TEMY
- muddepeHTMPOBaHHBIN
3a4er
Tema 14. | PackpbiBaTh CMBICT M3y4YaeMbIX MOHATHH (BbLAEHATh MX | TeKymuil KOHTpPOJIb B
MeraJbl XapakTepHble MPU3HAKM) W HPUMEHSATh 3TU HOHATHS Npu | popme:
OMMCAaHUU COCTaBa M CTPOECHMS BEIIECTB, NIl OOBSCHEHMS | - MPAKTUYECKUE paOOThI;
OTIENbHBIX (DAKTOB U SBJICHUU. -CaMOCTOATEIIbHbIE
OOBsCHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB | pabOTHI;
3JIEMEHTOB - METAJJIOB U UX COSAMHEHUN ¢ YUYETOM CTPOEHUS | TECTUPOBAHUS IO TEMaM
WX aroMoB u TmonoxeHus B llepuoanueckoil cucrteMe | TUCHUILIMHBL,

XUMHYEeCKuX 31eMeHToB J[. 1. MeHnaeneena.

Xapaktepu3oBaTh  (OMUCHIBATH)  OOIMHME  XHUMHYECKHE
CBOMCTBA  METAJNIOB, WX BaXHEUIIUX  COCAMHEHMH,
MOATBEpPKJasi d3TO ONWUCAHWE NpPUMEpaMH YpPaBHEHUU
COOTBETCTBYIOIIIMX XHUMHUYECKHX pEaKlMil; NpUMEHEHUE

METAJJIOB B Pa3UYHbIX 00]ACTAX, a TAaKXK€ HCIOJb30BaHUE
UX JIJI51 CO3JJaHUsl COBPEMEHHBIX MAaT€pPUAIOB U TEXHOJIOTHI.
OnuceIBaTh CrOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3HH.
PackpbiBaTh CYHIHOCTH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ToCpPeICTBOM COCTaBJIEHMSI JIEKTPOHHOrO OanaHca
3TuxX peakuuil. I[lpoBoauTh peakuuu, MTOATBEPKIAOIINE
XapaKTepHbIE CBOMCTBA M3yYaeMbIX BELIECTB, paclO3HaBaTh
ONBITHBIM NYTEM HOHBI METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax.

Hcnonbp30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI MO3HAHUS -
npoBeJeHHe, HaOMI0JeHHe U ONHUCAaHHWE XHUMHUYECKOTrO
JKCIIEPUMEHTa  (IEMOHCTpPAIMOHHBIE U  JIabopaTOpHbBIE
OTIBITHI, PAKTHYECKHE PAOOTHI).

[IpencraBisaTe pe3ynbTaTbl XMMHUYECKOTO 3KCIEPUMEHTA B
dbopme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIHA U
JienaTh BBIBOJIBI HA MX OCHOBE.

CrenoBaTh paBUJiaM IMOJb30BAHUSI XUMUYECKOW MTOCYA0U U
1a00paTOpHBIM 000PYIOBAHHUEM.

[IpoBOANTH BBIYUCIEHUS [0 YPaBHEHUSAM XHMHUYECKUX
peakiuii. CaMOCTOSITENIbHO IJIAHUPOBATh M OCYHIECTBISThH

- YCTHBIH OIIpOC;
NTOroBeIii KOHTPOJIb B

dopme:

- 4YTEeHWe, TepecKas,
IHUaJor, COOOIIEeHHE Ha
pohecCuOHATBHYIO
TEMY

- nuddepeHpoBaHHBIH
3a4yeT
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CBOIO MO3HABATEIBHYIO JICITCIBHOCTh; MPUHUMATh AKTUBHOE
y4acTHe B TPYNIOBOM YYeOHON AeATEIHLHOCTH

Tema 15.

HemeTtanuanl

PackppiBaTh CMBICT H3Yy4aeMbIX MOHATUNA (BBIACISATH HX
XapakTEepHbIC TPU3HAKK) W TPUMEHSATh 3TH TOHITHS TPH
OMHMCAaHWUU COCTaBa M CTPOCHHS BEIIECTB, JUISI OOBSICHEHHS
OTJIETbHBIX (DAKTOB U SBJICHUH.

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
HEMETAaJUIOB ¥ UX COCIMHEHUN C YIETOM CTPOCHUS UX aTOMOB
u mnosiokeHuss B Ilepuoanueckold cucremMe XHUMHYECKHX
snemenToB 1. 1. Menaeneena.

XapaktepuszoBaTh  (ONMUCHIBaTH)  OOIIHME  XMUMHYECKHUE
CBOMCTBA HEMETAJUIOB, MX Ba)XHSHUIIHUX COCIWHEHHH,
NOATBEPXKJasi 3TO OMNHCAaHUE TNpPUMEpPaMHU ypaBHEHUH

COOTBETCTBYIOIINX XUMHUYECKHUX PEAKLIUMN.

XapakTepu30oBaTh BIMSIHUE HEMETAIJIOB U UX COCIMHEHUM Ha
JKUBBIE OPTraHU3MBbl; ONHUCHIBATH MPUMEHEHUE B Pa3IMYHBIX
00JIacTAX  MPAKTHYECKOM  JeATEIbHOCTH YeJIoBeKa.
[loaTBepK1aTh CYLIECTBOBAHUE T€HETUUECKOU CBA3U MEXKIY
HEOPTraHWYECKUMH BEIECTBAMH C TMOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIUM.

PackprpiBaTh CYIIHOCTH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpeICTBOM COCTABJICHHUS AJIEKTPOHHOTO OanaHca
aTUX peakuui. IIpoBoauTe peakuuu, MNOATBEPKAAIOIINE
XapaKTepHbIE CBOMCTBA M3Y4YaeMbIX BEIIECTB, PaclO3HABATh
OTIBITHBIM TYTEM AHUOHBI, TPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE METOJIBI TO3HAHUS -
npoBeJeHHe, HaOMIOJeHHe U ONHCAaHWE XHUMHUYECKOTO
JKCIIEPUMEHTa  (JIEMOHCTpPAI[MOHHbIE U  JIabopaTOpHbIE
OTIBITHI, IPAKTUYECKHE PAOOTHI).

[IpencraBnsaTe pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTA B
(dbopMe 3amuicu ypaBHEHUIl COOTBETCTBYIOIIMX pEAKIHH M
JieaTh BBIBOJIBI HA MX OCHOBE.

Texkymui KOHTPOJIb B
dbopme:

- IPaKTUYEeCKUE paboThI;
-CaMOCTOSTEIIbHbIE
paboTHI;

TECTUPOBAHUS MO TEMaM
JCLUILINHBL,

- YCTHBIN o1poc;
UtoroBelii KOHTpOJIL B

dbopme:

- 4YTeHHE, TIepecKas,
JMAJIor, COOOIICHHE Ha
poeCCUOHATHLHYIO
TeMy

- muddepeHIMPOBaHHBIN
3a4er

Tema 16. CBsi3b
HEOpraHu4ecKHuXx
H OPraHu4vecKHuXx
BeIleCTB

CrnenoBaTh NpaBWIaM MOJIb30BaHUS XUMUYECKON MOCYAOU U
71a00paTOPHBIM 000PYIOBAHUEM.

[IpoBOANTH BBIYKMCIEHHUS TIO YPABHEHUSIM XUMHUYECKHUX
peakmuii. CaMOCTOSITEIPHO TUIAHUPOBATh M OCYIIECTBISATH
CBOIO MO3HABATEIbHYIO JEATEIbHOCTh; IPUHUMATh aKTUBHOE
y4acTHe B TPYNIOBOM YYeOHON AEATEIHHOCTH

Texkymui KOHTPOJIb B
dbopme:

- IpaKTU4YeCcKue padoThI,
-CaMOCTOSTEIIbHbIE
paboThI;

TECTUPOBAHUA M0 TEMaM
JUCLUIUINHBL,

- YCTHBIH OIpOC;
HrtoroBelii KOHTPOJIbL B

dbopme:

- YTEeHUe, TepecKas,
IHAJIoOr, COOOIICHHE Ha
npodeCcCHOHATBHYIO
TeMy

- muddepeHIMPOBaHHBIN
3a4eT

Tema 17. Xumus
M KU3Hb

PackpbiBaTh poJIb XUMHUHM B PEIICHUM DJHEPrETHUYECKUX,
CBIPBEBBIX M DKOJIOTMYECKHX IPOOJIEeM YelOBEuecTBa,
OIMUCBIBATH OCHOBHBLIC HAIIPABJICHUSA PAa3BUTUA XUMHUYECKOM
HAayKH M TCXHOJIOTUH.

[IpumensTe  mpaBuia  Oe30macHOro  oOpamieHus ¢
BEICCTBAMH, HCIIOJb3YeMbIMH B TIOBCEJIHEBHOW IKM3HH,

Texkymui KOHTPOJIL B
dbopme:

- IPaKTUYEeCKHe paboThI;
-CaMOCTOSITEIIbHbIE
pabdoThl;
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MpaBujia TOBEICHUS B IESIX COEpEKEHUs 3I0pOBbS U
OKpY)Kalollell  MpUPOJHOM  CpeAbl; TMOHUMATh  Bpe.
(omacHOCTh)  BO3JIEWCTBUS  HA  JKUBBIE  OpPraHU3MBbI
OnpeeICHHBIX BellecTB cMbich noka3arend [1/IK, mosacHsaTs
Ha MPUMEPAX CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPALICHHS UX
BpPEIHOTO BO3/ICUCTBUA.

AHanu3upoBaTh M KPUTUYECKH OLIEHUBATH WH(OPMAIHIO,
CBSI3aHHYIO C XMMHUYECKUMU MPOILIECCaMU U MX BIMSHUEM Ha
COCTOSIHME OKPY>KarolIe Cpeibl.

Hcnonb3oBaTh MOJdydeHHbIE 3HAHHUS W TPEACTABICHUS O
chepax  OCATENBHOCTH, CBS3aHHBIX C  HAYKOH H
COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY /ISl OpUEHTAI[HI
B BbIOOpe  cBoedl  Oyaymeir  mpodeccroHaIbHOM
JESTEIbHOCTH.

[Ipunumath yuactre B 00CYXASHUH MPOOJIEM XUMUUECKOH U
9KOJIOTHUECKOMN HaIpaBJIEHHOCTH, BBICKAa3bIBaTh
COOCTBEHHYIO TMO3HMIHIO [0 TpodlieMe U Tpeiarath
BO3MOJKHBIE IYTH €€ pelIeHus

TECTUPOBAHHUA IO TEMaM
JUCLUTIINHBI;

- YCTHBIH OIIpOC;
NTOroBeIii KOHTPOJIb B

dopme:

- 4YTEeHWe, TepecKas,
IHAAJIOr, COOOIEHHE Ha
poQeCCHOHATBHYIO
TEMY

- muddepeHIuPOBaHHBIN
3auer
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