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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOI'PAMMBI YYEBHOI'O MNPEIMETA
B.09 Xumus

1.1. O6saacTh npuMeHeHusi pado4eil NPOrpaMMbl Y4eOHOT0 NpeaMeTa

PaGouas mporpamma yue6Horo ipeameta bJ1.09 Xumus sBisieTcs 4acThio 00111e00pa3oBaTeI»HOTO
HuKiIa 00pa3oBaTeNIbHOM MNpPOrpaMMbl CpeJHEro mnpodecCHOHATBFHOTO O0pa3oBaHHUs — MPOrPaMMBI
MOATOTOBKH CIEIUANIKUCTOB cpeaHero 3BeHa (manee - I[IIICC3) mo choenuaidbHOCTH CPETHETO
npodeccuoraibHOro oopazoanus 09.02.07 MudopmarmoHHbie CHCTEMBI M TIPOTPAMMHUPOBAHHE.

1.2. MecTo yueOHOIro nmpeaMeTa B CTPYKType 00pa30BaTeIbHOM MPOrpaMMbl

B cootBerctBUM ¢ DenepanabHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPEIHETO
obmiero oOpa3oBaHus YYEOHBIM MpEaMET «XHUMHs» BXOIUT B MPEaMETHYIO o0macth «EctecTBeHHO-
Hay4YHbIE TPEIMETb» M SBIAETCS 00s3arenbHbIM s uszydeHus. CoxepkaHue y4yeOHOro mpeamera
«Xumus», IpecTaBIeHHOe B padoueil mporpamme, cooTBeTcTByeT ®I'OC COO, ¢ yyeToM nmpuMepHOMH
OCHOBHOW 00pa3oBaTeNbHON TporpaMMe cpeaHero oOmiero o6Opa3zoBaHus. YYeOHBIM IUTAHOM II0
cneruansHocTd 09.02.07 MHbopManmoHHbIE CUCTEMbl U MPOrPaMMUPOBAHME HA M3yuyeHHue XUMHH Ha
6a30BOM ypOBHE OTBOJHTCS 78 4acoB.

1.3. Il.nanupyembie pe3yJabTaThl OCBOEHHUS Y4eOHOT0 MpeaMeTa

1.3.1. JIn4yHOCTHBIE Pe3yaIbTATHI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMSA K Pe3ylbTaTaM OCBOCHHS OOYHYAIOIIMMHUCS MPOTPaMM
cpemHero o0mero o0pa3oBaHUS (JJUYHOCTHBIM, METANpEeJIMETHHIM U MpeaMeTHbIM). HaydHo-
METOAMYECKOW OCHOBOW ISl pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS NPOTPAMM CPEIHETo
o0uiero o6pa3oBaHus SBISETCS CUCTEMHOAESTEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUYU € CHCTEMHO-IEATETLHOCTHBIM TIOJXOIOM B CTPYKTYPE JTMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHUSI TIpeaMeTa «XHMHS» Ha YpOBHE CpETHEro oOIIero oOpa3oBaHUs BBLACIEHBI CIEIYIOIIHE
COCTABJISIOIIHE:

OCO3HaHUE OO0YyYalOUIMMHCS POCCUHMCKONW TpakJaHCKOM MIEHTHYHOCTH - TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIFHOCTH U CaMOOTIPEICIICHUIO;

HaJIMYUe MOTUBALMU K 00YyUEHHIO;

IeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHNUN TMYHOCTH HA OCHOBE KITIOUEBBIX [ICHHOCTEH
Y UCTOPUUYECKUX TPAIUIIH 6a30BOM HAYKU XUMUU;

TOTOBHOCTB M CIIOCOOHOCTH 00yYaroIuXCsi pPyKOBOACTBOBATHCS B CBOCH JI€ATEIIEHOCTH IEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMU IIEJIOCTHON CHCTEME XMMHUECKOr0 00pa3oBaHMs;

HAJIM4YME TPABOCO3HAHMS SKOJIOTMYECKOW KYJIBTYphl M CIHOCOOHOCTH CTaBUTH IIETU U CTPOUTH
KU3HEHHbBIC TUTaHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUs» JOCTUTAIOTCS B €IWHCTBE Y4eOHOH U
BOCTIMTATEIbHON NI€ATEIHHOCTH B COOTBETCTBUU C TYMaHHUCTHUECKHUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPAaBCTBEHHBIMH [EHHOCTSIMM M HAEaJaMH POCCUHCKOTO TPaKJAaHCKOTO OOIIecTBa, MPHHATHIMUA B
o0miecTBe HOpPMaMHM W MpaBWJIAMU TOBEAEHHUS, CHOCOOCTBYIONIMMH IpolleccaM CaMOIIO3HaHUS,
CaMOpPa3BUTHS M HDABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YUYaAIOIIUXCSL.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHUS» OTPa)KaloT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEBHON M MPAKTUYECKON JEATEIBHOCTH O0YYArOIIUXCS M0 peau3aliyl MPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rPaskIaHCKOr0 BOCIIMTAHHUS:

OCO3HaHUS 00YYarOIMIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBa)KEHUS K 3aKOHY
Y TIPaBOTIOPAIKY;

MPEJICTABICHUS O COLUATBHBIX HOPMaXx M MPaBUIIaX MEKIUYHOCTHBIX OTHOILIIEHHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM NEATEIIHOCTH NIPU CO3AaHNUHU YUEOHBIX TPOEKTOB, PEIICHUH
y4eOHBIX U MM03HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI IPYTHX TPU
aHaJIM3€e Pa3INYHbIX BUJOB YUeOHOM NEesTEIbHOCTH;

2) NAaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHYECKOMY M HAyYHOMY HACIIEAHIO OT€YECTBEHHOW XUMUHU;
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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 IMO3HABATCIBbHBIX MOTHUBOB B IMOJIYYCHHH W IOCICAYIOIIECM aHaJIn3e€ I/IH(bOpMaIII/H/I (o)
NEPpCAOBLIX TOCTHXCHUAX COBpeMeHHOﬁ OTE€UYECTBEHHOM XHUMHUH,

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHMS, STHIECKOTO MOBEICHUSL;

CHOCO6HOCTI/I OLICHMBAThb CUTyalluHh, CBA3AHHBIC C XHUMHUYCCKHUMHU ABJIICHUAMH, W TIPUHUMATH
OCO3HAHHEIE PEIIEHHNs, OPUEHTHPYICH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OILICHUBATH CcBOE MOBEACHHUE U MMOCTYIIKH CBOUX TOBapI/Imeﬁ C HO3HHI/H71 HPAaBCTBCHHBIX
Y IIPaBOBBIX HOPM M OCO3HAHHE MOCIEACTBUN STUX MOCTYIIKOB;

4) (OpMHUPOBAHMS KYJIbTYPbI 310POBbSI:

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

co0JII0IeHN TIpaBUII 6€30IaCHOTO OOpAIlEHHs C BEIIECTBAMHU B ObITY, OBCEIHEBHOMN XKHU3HU U B
TPYJIOBOM NESATEIBHOCTH;

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

OCO3HAHUS MOCIECTBUI U HETIPUSATHUS BPEIHBIX IPUBBIYCK (YIOTPEOICHHS AIKOT OIS, HAPKOTHUKOB,
KypeHHUs);

5) TPYAOBOr0 BOCHUTAHHUSA:

KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTU B y4eOHO-HCCIIEI0BATENBCKOM 1A TEIbHOCTH, OOIIECTBEHHO
MOJIE3HOU, TBOPUYECKON U IPYTHUX BHAX ACSATEIBHOCTH;

YCTAaHOBKH HA aKTHBHOE y4acCTHE B PEIICHUM MPAKTUYECKHUX 3a7ad COIMATBHON HAMPABICHHOCTH
(B pamMKax CBOETO KJacca, IIIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YYCHMIO MpoeccHil pa3iudHOro pojaa, B TOM YHUCIE HAa OCHOBE
MPUMEHEHHS IPEMETHBIX 3HAHUHN 110 XUMUH;

YBaXKCHHSI K TPYLY, JIOISAM TPyJla U pe3yibTataM TPYAOBOH eATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYaJbHOH TpaekTopuHu oOpa3oBaHuWs, Oymyiei
npodeccun W peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00111eCcTBa;

6)  5K0J0rHYECKOro BOCIIMTAHUS:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAaHUS KU3HU
Ha 3eme;

MOHMMAHUS TJI00AJBHOTO XapakKTepa 3KOJOTHYECKHX NpoOsieM, BIHUSHUA HSKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHON CPEBL;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BAaHUS JOCTHKEHUHW XHUMHUHU JUIsl PEIIEHUS BOIPOCOB
paLMOHAIBHOIO IPUPOIOIIOIB30BAHNUS;

AKTHBHOTO HENPUATHUS JCUCTBUM, NPUHOCAIINX BPEA OKpPYXKaroLEHd NPUPOAHOW Cpene, YMEHHs
MIPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJOTHMUYECKUE TOCIEACTBUSA MpeNIpPUHUMAEMbIX JEHCTBUH U
IIPEeIOTBpALaTh HUX;

HaJIMYUS Pa3BUTOI0 3KOJOTMYECKOTO MBIIUIEHHUS, 3KOJIOTUYECKON KYJIbTYPbI, ONBITA 1EATEIBHOCTH
JKOJIOTMYECKOM  HAIpPABICHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCS ~MMH B IIO3HABAaTEIIBHOM,
KOMMYHUKATHBHOH U COIIMATIBHOM MIPAKTHUKE, CTIOCOOHOCTH M YMEHUS aKTUBHO IPOTUBOCTOSITh UI€0JIOTUU
xemodobuu;

7) HEHHOCTH HAYYHOI0 O3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHUSA
HayKH 1 00ILIECTBEHHOM MPaKTUKU;

MOHUMAaHUS CTIeNM(DUKN XUMUU KaK HAyKu, OCO3HAHUS €€ pon B OPMUPOBAHUU PAIIIOHATBHOTO
HAy4YHOTO MBIIIJIEHUS, CO3JaHUH LIEJIOCTHOTO MpEACTaBICHUS 00 OKPY)KAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOJBI U YEIOBEKa, B MO3HAHUHM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W peIlIeHHH MpoOJIeM COXpaHCHHS
MIPUPOJHOTO PABHOBECHS;

yOSXKIAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU IS COBPEMEHHON IMBWIM3AIMH: B €€
TYMaHUCTHYECKOW HAMPaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIBTYPHI,
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pElIeHNN TIO0AIBHBIX TPOOJEM YCTOWYHMBOTO PA3BUTHS YEJIOBEUYCCTBA - CHIPhEBOM, YHEPreTHYCCKOM,
MMUIICBOW M 3KOJOTHYCCKOW 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, 00CCIICUYCHUH YCIOBUH YCITEIITHOTO
TpyAa U SKOJIOTHYECKHA KOM(MOPTHOM KU3HU KXKIOTO YieHa O0IIecTBa;

€CTECTBCHHO-HAYYHON TPAaMOTHOCTH: IIOHUMAaHWSI CYIITHOCTH METO/IOB MTO3HAHUS, HCITOJIb3yEeMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOIB30BaTh MOTy4YyaeMble 3HAHHS IS aHaiu3a U OOBSICHEHUS
SIBJICHUH OKPYKAIOIIETO0 MHUpPAa W TMPOUCXOISIINX B HEM W3MEHCHHU, YMEHHUS JellaTh OOOCHOBAaHHBIC
3aKJIFOUYEHHUs] Ha OCHOBE HAyYHBIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C IENbI0 MOMYyYEHUs! JOCTOBEPHBIX
BEIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUWs IJIs pelleHus mpobiemM B
peabHBIX KU3HEHHBIX CUTYaIIUsX;

HWHTEepeca K MO3HAHUIO U HCCIIeI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPA30BAHHIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSIM TPY/a B Pa3IuvHbIX chepax MpodhecCHOHATBHON AeATEILHOCTH.

1.3.2. MeTanpeaMeTHbIe Pe3yJIbTATHI J0JKHbBI OTPAKATD:

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

3HAYUMbIE  UIS  (OPMHPOBAHUS MHUPOBO33PEHUS o0yJaroImuxcs

MEXIUCIUTUTMHAPHBIC (MEXIPEAMETHBIE) OOIEHAyYHbIC MOHATHS, OTPa)Kalollfe IeTOCTHOCTh
HAyYHOH KapTHHBI MUpa M CHenu(UKy METOIOB IMO3HAHWS, HMCIOJIb3yeMBIX B €CTECTBEHHBIX HayKax
(Matepusi, BeIIECTBO, JHEPTrUs, SBICHHUE, TMPOIECC, CHCTEMa, HAy4YHBIA (aKT, MPHUHIIUI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOPHs, MCCIIeIOBaHNE, HAOIOICHHE, H3MEPEHHE, SKCTICPUMEHT U IPYTHE);

VHUBEpCaJdbHbIe y4eOHBIC NEHCTBUS (MIO3HABATENIbHBIC, KOMMYHUKATHUBHEIC, PETYISTHBHBIC),
obecrieunBaromue (GopmMupoBaHue (YHKIMOHATHHOH T'PaMOTHOCTH W COIMAIBHOW KOMIICTCHIIUH
oOyJaronuxcs;

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

MeTtanpeqMeTHbBIE  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHHBEPCATBHBIMU  YYCOHBIMH
MO03HABATEIbHBIMH, KOMMYHHKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMHU.

IMo3HaBaTebHBIE YHHBEPCAJIbHBIE YUeOHbIE TeHCTBHUS

ba3oBbie Jiornyeckue 1eMCTBUA:

CaMOCTOSITENTLHO (POPMYIIMPOBATH U aKTYaIH3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;

OIIPEIEINIATh ENIN JCSITEIBHOCTH, 3aJaBasi apaMeTpbl U KPUTCPUH UX JOCTHKCHHS, COOTHOCHUTD
PE3YIIBTATHI JESATEIILHOCTH C TTOCTABIICHHBIMHE LIETISIMU;

UCTIOJIB30BaTh MIPU OCBOCHUH 3HAHHN MPUEMBI JIOTHYECKOTO MBIIUICHHS - BBIJCISATH XapaKTePHbIE
MIPU3HAKU TIOHATUH W yCTaHABIMBATh WX B3aWMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINE MOHSITHS IS
0OBSICHEHUS OT/IETBHBIX ()aKTOB U SIBJIICHUIA,

BBEIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIINY BEIIECTB M XUMHUYECKHUX PEaKIIHIA;

yCTaHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKIY H3y4acMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHBIC, NEIyKTHBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pACCMaTPUBAEMBIX SBJICHUSX, (OPMYJIHPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS, MCIIOJIb3YEMbIE B XUMUH CUMBOJIMUYECKUE (3HAKOBBIE) MOJICIH,
MPeoOpa3OBEIBATh MOJICIBHBIC MPEACTABICHUS - XUMHYCCKHA 3HAK (CHMBOJI) JJIEMEHTA, XHUMHYCCKAsS
dbopmya, ypaBHEHHE XUMUYECKOHN PEaKIUK - IPU PEIICHUH YYCOHBIX TTO3HABATEIILHBIX U MPAKTUYCCKUX
3a/1a4, MPUMCHSTh Ha3BaHHBIC MOJICIBHBIC TPEICTABIICHUS JIS BBISBICHHS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIICCTB U XUMHUECKUX PEaKIIUH.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

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

(dbopMyIHpOBaTh LEIH U 3aJ1a4X MCCIESIOBAHUS, HCIIOIB30BATh NIOCTABIEHHBIE U CAMOCTOSTEIFHO
c(OpMyITHpPOBaHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (HDOpPMHUPOBAHHS
TUIIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH  CaMOCTOSITEJILHOTO  IUTAHUPOBAHHMSI M TPOBEACHUS  YYCHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIONATh 3a XOJOM IMPOIEcCa, CaMOCTOSATEIBHO
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IIPOrHO3UPOBATh €r0 Pe3ysbTar, GOpMYJIUPOBATh 000OIIEHUS U BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIEA0BAHUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIENIaHHOM padoTe;

nproOpeTaTh OMBIT YYEHHYECKOH HCCIe0BaTeIbCKOW W MPOEKTHOW NEesTeIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbBHOMY TOWCKY METOJIOB pEIIeHHs MPaKTUYECKUX 3ajad,
MIPUMEHEHMIO PA3JINYHBIX METO/I0B TTO3HAHUSL.

Pab6ora ¢ undopmanmeii:

OPHEHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX HHGOpMAIMU (HAyYHO-TIOMYJSpHAs JIUTEpaTypa
XMMHYECKOI0 COJepkKaHUsA, CIpaBOUHbIE ITocoOus, pecypchl MHTepHeTa), aHamu3upoBaTh MH(OpMaIUIo
pa3nuYHBIX BHJIOB M (GOpPM TPEACTAaBICHUS, KPUTHYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

(bopMyIHMpOBATE 3aPOCHl U MPUMEHATh PA3TUYHBIE METOJIBI IIPU MTOUCKE M 0TOOpe MH(pOpMaIu,
HEOO0XOAMMOM AJIs BBIIOJHEHHS yUEOHBIX 3a/1a4 ONPEeAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIOJB30BaHUS MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO GOpMY IpecTaBIeHUS HH(pOopMaIuK (CXeMbl, TpapuKH,
JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B Ka4eCTBE CpPEACTBA NMpH paboTe ¢ XMMHYECKOH HH(opMarumei:
MPUMEHATh MEXKIpeAMETHbIC ((DHU3MYecKue W MaTeMaTUYeCKHe) 3HAKW W CHUMBOJBI, (OPMYJIBI,
ab0peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HAIIIATHOCTH.

KoMMyHUKAaTHBHBbIE YHHBepCaJbHbIE YUeOHbIe eicTBHA:

3aJjaBaTh BOIPOCHI IO CYILECTBY OOCYXJaeMOH TeMbl B XOJ€ AMAIOra W/WIK JTUCKYCCHUH,
BBICKa3bIBaTh UACH, (POPMYTUpPOBATH CBOU MPEIUIOKEHUS OTHOCHTEIBHO BBHIMOJHEHUS MPEIIOKEHHON
3ajauu;

BBICTYIIaTh C TIPE3€HTAalMEl pe3yJbTaTOB I103HABATEIBHOW JEATEIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBINOJIHEHWH XMMUYECKOIO HKCIEPUMEHTA,
MIPaKTUYECKON pabOThl MO MCCIIET0BAHUIO CBOMCTB M3y4aeMbIX BEILECTB, pPeau3allui yueOHOro npoeKTa
1 (OpMyYIMPOBATH BBIBOJBI 10 pE3yIbTaTaM MPOBEAEHHBIX MCCIEIOBAHNI MYTEM COITIAaCOBAHUS MO3ULIUI
B XOJI¢ 00CYXJICHUSI 1 OOMEHA MHCHHSIMH.

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe AelicTBUSA

CaMOCTOSITENILHO MJIAHUPOBATh U OCYILIECTBIISITH CBOIO IO3HABATENIbHYIO AESTEIbHOCTD, ONPEAETs
e€ 11eJ1 U 33]1a4u, KOHTPOJIMPOBATh U 10 Mepe HEOOXOMMOCTH KOPPEKTUPOBATH IIPEJIaraéMblii aJIrTOpUTM
JeMCTBUI MPHU BBHITIOJHEHUN y4eOHBIX M HUCCIIEIOBATENILCKUX 3a/1a4, BEIOMpaTh Hanbosee 3eKTHBHBIN
CHoCcO0 UX pelIeHus ¢ y4ETOM MOITY4YEeHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH E€ATEILHOCTY Ha OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

IIpeaMeTHbIe pe3yabTaThI 0 MPeIMETHOI 001acTH «XUMHD» J0TKHBI 00ecIeYnBaTh:

1) chopMUPOBAHHOCTh MPEICTABICHHIA: O XUMHYECKOW COCTABIISIFOIICH €CTCCTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XMUMUU B MO3HAHUU SBJICHUNA MPUPOABI, B POPMHUPOBAHUU MBILIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAJIHFHOW T'PAaMOTHOCTH, HEOOXOIMMOHM JJIsi PEUICHUs MPAaKTUYECKHX 3a7ad U
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 370POBBIO U MPUPOIHON CpeEIe;

2) BaJIeHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOUINE MOHSTHUS
(XMMHUECKHUIl 3JIEeMEHT, aTOM, JIEKTPOHHAasi 000JI04Ka atoMa, s-, p-, d-3JeKTpOHHbBIE OpOUTAIM aTOMOB,
HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHasl Macca, MOJISIpHBIN 00beM, YITIEPOAHBIN CKeleT, GyHKINOHAIbHAS IPYIIA, paJnuKall, U30Mepus,
M30MEPbI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- U a30TCOJIEPIKAIIE COCTUHEHMS,
OMOJIOTMYECKH aKTHBHBIE BeLECTBA (YIJIEBOAbI, )KUPbI, OEIKN), MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE ~ COEAMHEHHUS, KPUCTAJUIMUECKAs pelIeTKa, TUIbl XUMHUYECKHX pEeaKIHi
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30-U 3HAOTEPMHUECKUE, PEAKLMU HOHHOTO OOMEHa), pacTBOp,
AJEKTPOJIUTBI, HEAJIEKTPOJUTHI, DJIEKTPOJUTHYECKAs] JUCCOLMALUS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHYECKON pEaKIMH, XMMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOPHsSI XUMHUYECKOTO
CTpoeHMsI opraHuyeckux BemectB A.M. bytiepoBa, Teopus 3JIEKTPOIUTUYECKOM HCCOLMALINY,
nepuoauyeckuii 3akoH J[.1. MenzaeneeBa, 3aKOH COXpaHEHUsI MAcCChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUI
S3BIK  XUMUH, (AKTOJOTHUECKHE CBEIACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHMH H OE30MaCHOM
UCTOJIb30BAHUN BAKHEHIIMX HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH
JESTEIbHOCTH YEJIOBEKA;
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3) chopMHPOBAHHOCT, YMEHHUM BBISBIISATH XapaKTEPHBIC MPU3HAKK M B3aMMOCBS3b HM3YYEHHBIX
MOHSTUHN, TPUMEHSATH COOTBETCTBYIOIINE TIOHSTHSI P OMTUCAHUN CTPOSHUS U CBOWCTB HEOPTAHUYECKUX U
OpPraHWYECKUX BEUIECTB U UX MPEBPAILCHUN; BBISBISTh B3aUMOCBSI3b XUMHUUECKUX 3HAHUHN C TIOHATUSIMU U
MIPEACTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

4) chopMUPOBAHHOCTb YMEHUW HCIIOJNH30BaTh HAMMEHOBAHUS XHUMUYECKUX COCTUHEHHIMA
MEXIYHAPOJHOTO CO3a TEOPETUYECKON M MPUKIAIHOW XMMHUU M TPUBHAIbHBIE HA3BAHUS Ba)KHEUIIIMX
BEIECTB (ITHIICH, alleTUIICH, TTHIEePUH, (eHOII, popMallbIeTu I, YKCyCHAst KUCIO0Ta, TIUIIUH, YTapHBIA Ta3,
YIJIEKUCIBIN ra3, aMMHUaK, TaleHasl U3BeCTb, HeralleHas U3BeCThb, MUThEBas COJa U IPYrUX), COCTABIAThH
(hopMyIIbI HEOPTaHUYECKUX U OPTaHUYECKUX BEUIECTB, YPABHCHUS XUMHUECKUX PEAKIUU, OOBICHATh UX
CMBICT; TOJTBEP)KJaTh  XapaKTEepHble XHUMHUYECKHE CBOWCTBA BELIECTB  COOTBETCTBYIOIMMU
SKCIEPUMEHTAMH U 3aMUCAMU YPAaBHEHUN XUMUYECKUX PEAKIUM;

5) chopMUPOBaHHOCTh YMEHHM YCTaHABIMBATH MPUHAIJIEKHOCTh U3YUEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB K OMPEIEICHHBIM KJIaccaM U TpyIIaM COCIUHEHUHN, XapaKTepU30BaTh UX COCTAB
Y Ba)KHEHIIINE CBOWCTBA; OMpPENesaTh BUIbl XUMUYECKUX CBS3el (KOBaJeHTHas, MOHHAS, METAJIIMYEcKas,
BOJOPOJIHAS ), TUTIBI KPUCTAIITMYECKHIX PEIIETOK BEIIECTB; KIACCH(PUITMPOBATH XUMUIECKUE PEAKIINN;

6) BiaJeHUE OCHOBHBIMH METOJaMH HAay4YHOTO IO3HAHHUSA BEUIECTB U XMMHMYECKUX SIBJICHUN
(HabmoieHne, U3MEpPEHUe, SKCIIEPUMEHT, MOJICTTUPOBAHHUE);

7) chopMHpPOBAaHHOCTH YMEHHUM MPOBOJIUTH PacyeThl M0 XMMHYECKUM (OpMysiaM U YpaBHEHHUSAM
XUMHYECKUX PEaKIHWid ¢ HCHONb30BaHWEM (U3MUYECKUX BEIMYUH, XapaKTEPU3YIOUINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpPMajbHBIE YCIIOBHUS) Ta30B, KOJMYECTBA BEILECTBA;
WCIIOJIb30BaTh CHCTEMHbIE XUMHUYECKUE 3HAHMS JJIs MPUHATHS PEUICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

8) chopMHUPOBAHHOCT, YMEHHH IUIAHUPOBATH U  BBIMIOJNHATh XUMHUYECKHH JKCIEPUMEHT
(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, ONpeIesaTh CPEly BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIE PEaKIMH Ha Cyiab(aT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMS;
pemaTh SKCIIepUMEHTANIbHBIE 3a/1auu 1o TeMaM "Metaisl" 1 "HemeTasl'") B COOTBETCTBHUH C MPAaBHIIAMH
TEXHUKU 0€30IaCHOCTHU TPU OOPAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM; TIPEJICTABIISATH
pe3yNbTaThl XUMUYECKOTO 3KCIepuMeHTa B (popMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX PEAKIHUH U
(hopMyIHpPOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB;

9) chopmupoBaHHOCTH, YMEHHS aHAIU3UPOBATH XMMHUYECKYI0 HH(OpPMAILMIO, MOIy4aemMyr U3
Pa3HBIX HCTOYHHUKOB (CPEICTB MaccoBOM MH(OpMaIum, ceTb HTEpHET U ApyrHe);

10) copmupoBaHHOCTH YMEHUH COOJIIOIATh MPaBUiia SKOJIOTHUECKH EI1ecO00pa3HOro MOBEACHUS
B OBITY U TPYAOBOH JNEATEIFHOCTH B LIEISAX COXPAaHEHHS CBOETO 37I0POBbS M OKPY)KAIOLIEH MPUPOIHOM
Cpe[bl; YUUTHIBATh OMACHOCTh BO3ACHCTBHS Ha KMBBIE OPraHU3MbI ONpPEAEICHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTeNsl IPEIEIbHOM T0IyCTUMOM KOHIICHTPALINY;

11) nnig oGyyaronuxcs ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMU 3/10POBbsI: COPMUPOBAHHOCTh YMEHHUS
MIPUMEHSITH 3HAHHSI 00 OCHOBHBIX JJOCTYITHBIX METOAAaX MO3HAHWSI BEIIECTB U XUMUYCCKUX SBIICHUM;

12) nnst cnenbiX M cnaOOBUASIINX OOydaromuxcs: chopMHUPOBAaHHOCTH YMEHHUS HCIIONIb30BATh
penbedHO TOYeuHyto cucteMy obo3nauenuit JI. bpaiins ams 3anucu xumuaeckux Gopmyi.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BHABI Y4eOHO#l padoThl

Bun yueOHoit padoThl O0bem B yacax
Teoperrueckoe 00yueHHE 38 yacoB
[IpakTudeckue u 1a00paTOpHBIC 3aHATHS 34 yaca
CamocrosTenbHas paboTa 6 yacoB
OO0mmii 00beM 00pa3oBaTeIbHON MPOrPaMMbI 78 yacoB




2.2. TemaTuueckuii JIaH U copep:xkanue yueOHoi qnucuuniannbl b/1.09 Xumus

HaumeHnoBaHue pa3aesoB u Coaeprxanue yueOHOI0 MaTepraia i GopMbl OPraHU3aLMH 1esITeTbHOCTH 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 4 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. BytiaepoBa | ['omonorus, uzomepus. XuMU4eCKas CBA3b B OPraHUUECKUX COCAMHEHUAX: KPATHBIE CBA3H,
0- U II-CBSI3H.
[IpencraBnenue o K1accupUKaIi OpraHuvecKux BeniecTs. HomMeHkiaTypa opraHn4eckux
COEJMHEHUI (CUCTeMaTHyecKas) U TpUBHMAJIbHbIC HAa3BAHUS BaXXHEHWIIMX MpeAcTaBUTeNeH
KJIACCOB OPraHMYECKHUX BEIIECTB.
Tema 2. IIpenesibHble | ATKaHBI: COCTaB U CTPOCHHME, IOMOJIOTMUECKHH psiA. MeTaH M 3TaH - INpocTeiune 4 OK 01, OK 02,
YIJ1€BOJOPOABI - AJTKAHBI NPEJCTaBUTENIN AJIKAHOB: COCTaB, XUMHUYECKOE CTpPOEHHE, (PU3MYECKHEe M XUMHUYECKHUE OK 04
CBOWCTBA (peakLUU 3aMELICHUs M TOPEHUs), HAXOXAECHUE B NPUPOAE, IOJIyueHHE U
IPUMEHEHNE
Tema 3. HenpeneabHble | AJTKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUH psifl. DTUJIEH - IPOCTEHIINNA IIPEJCTaBUTEIb 4 OK 01, OK 02,
YIJI€BOAOPOIBI: aJIKeHbI, | ATKEHOB: COCTaB, XUMUYECKOE CTpOoeHHe, GU3NUECKUE U XUMUYECKHE CBOMCTBA (peakiuu OK 04
AJIKaJHeHbl, AJTKHHbI TMIPUPOBAHUs, TaJOrCHUPOBAHMs, TUApATallud, OKHCICHHA M  MOJIMMEpH3alllN)
HaX0XJIeHUE B IPUPO/IE, MOTYUEHHE U IPUMEHEHUE.
Ankanuensl: OyraaueH-1,3 u MetwnOyraaueH-1,3, XMMHYECKOe CTPOCHHE, pPEaKLus
MoJIMMEpU3aIK, TPUMEHEHNE (JUIsl CHUHTEe3a MPUPOJHOTO M CHHTETUYECKOro Kaydyka U
PE3HHBI).
AJNKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTUYECKUH psiA. AUETHIeH -
OPOCTEHIINN TPeACTaBUTENb AJKUHOB: COCTaB, XMMHUYECKOE CTpOeHHEe, (U3NYEeCKue M
XUMHUYECKHE CBOMCTBA (peaKIMK THIPUPOBAHUS, FAIOT€HUPOBAHNUS, TUAPATALIUN TOPEHUS),
HaX0XJIEHUE B IPUPOJIE, TOITYUEHHE U IPUMEHEHUE
Tema 4. Apomaruueckue | ApeHbl: OCH30J U TOJYOJ, COCTaB, XMMHUYECKOE CTPOCHHE MOJIEKYJ, (pU3MUecKue u 4 OK 01, OK 02,
YIJIEBOAOPOAbI XUMHUYECKHE CBOICTBA (peakuuy TaJOre€HUpPOBaHWS M HUTPOBAHUsA), IOIY4YEHHE U OK 04
npuMeHeHue. BnusHue OeH30ma Ha OpraHM3M  4elloBeKa. ['eHeTudeckas CBsI3b
YIJIEBOJIOPOAOB
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Tema 5. IIpupoanbie
HCTOYHUKHU YIJIEeBOJAOPOAOB M
HX nepepadoTka

[Tpuponnsbiii ra3. IlomytHeie HedTsHBbIE ra3pl. Hedts u e€ mpoucxoxaenue. CrocoObl
nepepaboTKU He(TU: MeperoHKa, KPeKUHr (TepMUYECKHM, KaTamuTudeckuii). [IpoyKTsl
nepepabOTKN HeTH, UX IPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH yromnb u
HPOAYKTHI €ro nepepabOoTKH.

OK 01, OK 02,
OK 04

Tema 6. CiupTthl. ®@eHouI

[IpenenpHble OAHOATOMHBIE CHUPTHI: METAaHOJI U 3TaHOJ, XUMHYECKOE CTPOEHUE,
¢u3uueckue W XMMHUYECKHE CBOWCTBA (peaklMM C aKTUBHBIMH  MeTaJllaMH,
raJIoreHOBOJIOPOIAMH, TOpeHue), mpuMeHeHue. Bogoponnas cBszp. dusmnonoruueckoe
JIeIICTBYE METAHOJIa ¥ 3TaHOJIa HAa OPraHU3M YEJIOBEKa.

MHoroaromMHble CIIUPTHI: ATUIICHIIIUKOIb U TTUIEPUH, XUMHUECKOe CTpOeHuE, (U3nIecKre
U XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHE CO LIEJIOYHBIMM METalIaMH, KaueCTBEHHAas
peaxiusi Ha MHOTOaTOMHBIE CIIUPTHI). DU3HONIOrHUECKOe IEHCTBUE Ha OPTaHU3M YeJIOBEKa.
[TpyMeHeHne TIMIEPUHA U 3TUIIEHTIIMKOJIS.

®enou. CTpoeHNE MOJIEKYITBI, PU3HUECKUE U XUMUYECKHE CBOMCTBA (heHoma. TOKCHYHOCTh
¢denona, ero GhU3NOIOrNUYEcKoe NeiCTBHE Ha OpraHn3M denoBeka. [lpumenenue gpenona

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

Anpneruapl: (GopManbaeTu W aleTalbJCTH], XUMHUYECKOE CTPOCHHE, (PU3MUYECKHEe |
XUMHUYECKHE CBOICTBA (peaKHI/II/I OKHUCJICHUS U BOCCTAaHOBJICHUA, KAUCCTBCHHBIC peaKLII/II/I),
MOJTy4YeHUE U IPUMEHEHHE.

OIIHOOCHOBHI)IC MMpEeaAC/IbHBIC Kap60HOBI)I€ KHCJIOTBI: YKCYCHad KHCJIOTa, XHUMHUYCCKOC
cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (0OIIME CBOMCTBA KHCIIOT, PEaKIIMs
TepU(PUKALNK), TIOJIydeHHEe U NpuMeHeHue. CTeapuHOBas U OJICMHOBAsl KUCJIOTHI Kak
MIPEJACTABUTENM BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJHM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBUE.

CnoxHble 2GUPBI KaK MPOM3BOIHBIC KAPOOHOBBIX KUCIOT. [ MIAPOIU3 CIIOXKHBIX I(HUPOB.
JKupbl Kak IPOM3BOIHBIC TIMIIEPHHA U BHICIINX KAPOOHOBBIX KUCIOT. [ MAPOIN3 )KUPOB

Tema 8. YrieBoabl

YrneBoabl: cocTaB, KiaccuUKaIiys yriieBoJgoB (MOHO-, M- U MOKrcaxapusl). ['moko3a -
MPOCTEUIINKA MOHOCAXapua: OCOOCHHOCTH CTPOCHMSI MOJEKYNbl, (U3HYECKUE |
XUMHUYECKHUE CBOMCTBA TUIIOKO3BI (B3aumojeicTBue ¢ 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 TIIHOKO3HI.
Caxaposa - mpeJCTaBUTeNb IUCAXapUA0B, TUIPOIHU3 CaXapo3bl, HAXOXKIECHUE B TPUPOJE U
npuMeHeHrne. KpaxMan U 1e/nirono3a Kak MPHPOIHBIC IMOJIMMEPBI: CTPOCHHE Kpaxmalia 1
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: METWIaMUH - MPOCTEHUIIMI MpeICTaBUTEb aMHHOB: COCTaB, XHMHUYECKOE
CTpoeHue, (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (PEaKlIMU C KUCIOTAMU U TOPCHHS),
HAXOXKICHUE B MPHPOJC. AMHHOKUCIOTH KaKk aM(OTEpHbIC OPraHMYCCKHE COCIHHEHUS.
Oduznueckue MW XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha TMpUMepe TIIMIUHA).
buonornueckoe 3HaueHre aMMHOKHUCIIOT. CHHTE3 IENTHIOB.

Benku kak npupoHbie nonumepsl. [lepBuuHas, BropudHas U TPETHUHAS CTPYKTYpa OEJIKOB.
XUMHYECKHE CBOMCTBAa OEJIKOB: THIPOJIN3, JCHATYpallds, KauyeCTBEHHBIC pEakKIUH Ha
OenKu.

Tema 10. IlnmacTMacchl.
Kayuyku. Boiokna

OcCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COCAWHEHHN: MOHOMED, IOJIHMMED,
CTPYKTYpHO€E 3BEHO, CTENIEHb ITOJIMMEPHU3ALUH, CPEIHSASA MOJIEKYIsspHas Macca. OCHOBHBIE
METOJBbl  CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COCOUHEHMM -  IOJUMEpH3alus U
MOJIMKOHICHCALUS.

[Tnactmaccel  (HOAMATWIIEH,  MOJIMIPONMIEH,  MOJUBUHWIXJIOPHIA,  IOJHMCTUPOI).
HarypanbHblii u  cuHTeTHdYeckne Kaydykd (OyTaaueHOBBIH, XJOPONPEHOBBIH |
U30MpEHOBHIN). BosokHa: HarypanbHble (XJIONOK, WIEPCTh, IMIENK), HCKYCCTBEHHbIE
(amzeTaTHOE BOJIOKHO, BUCKO03a), CHHTETUYECKHE (KAIIPOH U JIABCAH).

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

JI.A. MenneneeBa

Xumuueckuit snemMeHT. AtoMm. CocCTaB aroMa, H30TONbL. JIEKTPOHHAsE 000JI0UKA.
DHepreTuyeckre YPOBHH, TMOAYPOBHH. ATOMHBIE oOpOuTanu, s-, p-, d-, f-2JIEMEHTHI.
Oco0eHHOCTH pacrpesesieHus: 3JIEKTPOHOB MO OpOUTAISAM B aTOMax MaJblX U OOJIBIIMX
nepuosioB.  DIeKTpoHHast KoH(purypamus aromoB. llepmommueckuii  3akoH U
Ilepuognueckas cucrtema xumudeckux odiementos JI. M. MengeneeBa. Cassp
epuoAnYecKoro 3akoHa u Ilepuognueckoll CHCTEMbl XUMHUYECKHX JJIEMEHTOB C
COBPEMEHHOM TEOpPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS 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 pa3BUTHHM 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 OKUCIEHHs. KaTHOHBI 1 aHMOHBI.

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

ITonssTue o0  gucnepcHeIX cucreMmax. McruHHble pacTtBOpbl.  KonmdecTBeHHbIE
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. Knaccupukanus XUMHUUECKMX peakUuil B HEOPraHMYEeCcKOW Hu
OpraHMYECKONM XUMHUHM. 3aKOH COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXpPaHEHWHs U
IIPEBPALICHMS] SHEPTUU IIPA XUMHYECKUX PEAKIUAX.

CKOpOCTh peaklMu, €€ 3aBUCUMOCTh OT pa3lu4HbIX (hakTopoB. OOpaTHMbIE pEaKIUU.
XuMuyeckoe paBHOBecHe. PaKTOPBI, BIUAIONIUE Ha COCTOSTHUE XUMUYECKOTO PAaBHOBECHSL.
[Mpunmun Jle Illarenbe. Onexrponutuueckas auccouuanua. CuipHble M cladble
anekTposuTel. Cpela BOAHBIX PAacTBOPOB BEINECTB: KHUCJAs, HEUTPANbHAs, IICIOYHAS.
Bonoponusiii mokazatens (pH) pactBopa. Peakiiun moHHOro oOMeHa 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. [lonoxkenne metainoB B Ilepuonnueckoil cucteMe XMMUYECKHUX 3JEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YeK aTOMOB MeTa/uioB. O0mue puznyeckue
cBoiicTBa MertaioB. [IpuMeHeHue MeTauioB B ObITy, Hpupone M TexHuke. CruiaBbl
METAJIJIOB. DIEKTPOXUMHUYCCKHA PsiT HANPsDKEHUH MeTauioB. O01ue croco0bl MOTydeHus
metaiioB. Kopposus metannos. CiocoObl 3aIUTHL OT KOPPO3HH.

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

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

Tema 15. HemeTamiasl

Hemeramner. [Tonoxxenue HemetawioB B [lepuoaudeckoli cucTeMe XUMHYECKUX AJIEMEHTOB
J.1. MenneneeBa 1 0COOCHHOCTH CTPOEHHsI aTOMOB. DPU3nUeCcKHe CBOMCTBa HEMETAILIOB.
AmoTponus HEMETAUIOB (HAa MpUMepe KHUCIopoaa, cepbl, (ochopa u yriepona).
XUMHUYECKUE CBOWMCTBA BAXKHEHMITMX HEMETAJUIOB (TaJOr€HOB, Cephl, a30Ta, ¢ocdopa,
yrnepoga W kpemHus). Okxcumel HeMmeTauioB. Kwucimopopcopepkamme KHCIOTHI
Bogopoanbie coelMHEeHUs] HEMETAJLIOB.

Tema 16. CBa3b

HEOPraHNIECCKUX
OPraHuvYeCKMX BCUIeCTB

Hu

HeOpFaHI/I‘—IeCKI/Ie N OPraHnv4C€CKHUC KUCJIOTHI. HeOpFaHI/I'-IeCKI/Ie " OPraHn4C€CKUEC OCHOBAHU.
AM(I)OTCpHBIC HCOPraHUYCCKUEC ©U OpPraHn4cCKUcC COCIUHCHUA. I'enetnueckas CBs3b
HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB

Tema 17. XuMua 1 ;KU3HL

Posib xuMuu B 00ecriedeHrH SKOIOTHUECKOH, YHEPTeTUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeAUIUHBL. [loHsATHE 0 HaydyHBIX METOAAX IMO3HAHHUS BEIIECTB U XUMHUUYECKUX
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
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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 pEaKUUil: XUMUS U 3/10POBbE
YeNoBeKa; MpaBUiia MCIOIH30BaHMs JIEKAPCTBEHHBIX IMPENapaToB; MpaBuiIa 0€30MacHOro
WCIIOJIb30BAHUs TpenapaToB OBITOBOM XWMHUM B TIIOBCEJIHEBHOM JKWM3HH. bhITOBas
XUMHYCCKAA 'PaMOTHOCTb

CamocrosiTeibHas padora

3aa"ust ONIPEACIISIFOTCS MTPENOo/IaBaTeNIeM

OK 01, OK 02,
OK 04

Bcero

78
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3. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YUEBHOM JUCIHUILIAHBI

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

[Tomemenne kabMHETa JOJKHO COOTBETCTBOBaTh TpeboBaHUsAM CaHUTApHO-3MUAEMHOIOIMYECKUX
npaBwi u HopMmatuBoB (CanlluH 2.4.2 No 178-02): ocHameHO THMOBBEIM O0OpYJOBaHHWEM, B TOM YHCIE
CIIENUATU3UPOBAHHON Y4YeOHOW MeOeNnbl0 M CpencTBaMH OOYYEHHS, HEOOXOAUMBIMHU ISl BBITIOTHEHUS
TpeOOBaHMII K YPOBHIO MOJATOTOBKHU 00YYaIOITIXCS.

Jnst peanuzanuy mporpaMMbl JUCHUIUIMHBI TOJKHBI OBITH MPEIyCMOTPEHBI CIEAYIOUINE CleluaIbHbIe
MOMEIICHHUS: y4eOHbI KaOMHET XUMHH W/WIN y4eOHOW XUMUYECKO# 1abopaTopHH.

ObopynoBanne ydeOHOTO KaOWHeTa (HArIsIAHBIC IMOCOOWS): HAOOPHI IIAPOCTEP>KHEBBIX MOJEICH
MOJIEKYJ, MOJICTH KPUCTAJIUTMUYECKHUX PEIICTOK, KOJUICKIIMH MPOCTHIX U CIOKHBIX BEIIECTB W/WIHA KOJJICKIIUU
MOJIMMEPOB; KOJUICKIIUS TOPHBIX MOPOJ M MHHEpajioB, Tabiauia MeHzaeneeBa, yueOHble (GUIBMBI, HU(PPOBHIC
o0pa3oBaTeNnbHbIC PECYPCHI.

TexHuyeckue cpencrtBa OOydeHHS: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BENECHHUS 3BYKa, MPUHTED,
MYJIBTUMEANA-TIPOCKTOP C SKPAHOM, MYIbTUMEANIHAS JJOCKA, YKa3Ka-TIPE3CHTEP [ MPE3CHTAIUH.

O6opynoBanue Ja0opatopul W pabouMx MeCT JabopaTOpuu: MEH3YpPKH, NHICTKUKANCIbHUIIBI,
TEPMOMETPBI, MUKPOCKOII, JYIIbI, MPEAMETHbIE U TOKPOBHBIC CTEKJIA, IJIAHIIETHI JJIs KamlelbHBIX PEaKiui,
(dbunpTpoBaNbHas Oymara, TPOMBIBAJIKH, CTEKJISHHBIE MPOOMPKH, PE3WHOBBIE MPOOKH, (POHApUKH, HAOOP
PEaKTUBOB, CTEKJISTHHBIC MTAJTOYKH, IITATUBBI JJIsI TPOOUPOK; MEPHBIE LIMITUHIPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU
nenutenbHble muuHaApudeckue (50-100 mur), crynku ¢ nmectukoMm, GapdopoBbie YalIKK, TUHIETHI, QUIBTPHI
OyMakHble, BaTa, Mapiisi, YaCOBbIE CTEKJIA, SJICKTPOIUIUTKH, JTAOOPATOPHBIE IITATHUBHI, CIIMPTOBBIC TOPENKH,
CIIUYKHU, IPHOOP ISl TIOTyYeHUs Ta30B (MM MPOOHMpKa ¢ Ta300TBOIHON TPYOKO#l), AepKaTenu s MPOOUPOK,
CKJISIHKH JUJISl XpaHEHHUs PEaKTUBOB, pa3fAaTOUYHbIC JOTKHU; XuMuueckue crakansl (50, 100 u 200 mn); mmarteny;
MUHIIETHI; TUTEJbHBIE UMb, CEKYHAOMEPHI (TaltMepbl), MepHble npoOupku (Ha 10-20 Mi1) U MepHbIe KOJIOBI
(25, 50, 100 u 200 ™), BomsiHass OaHs (WJIM TEPMOCTAT), CTCKIISIHHBIC IMATOYKH, KOHUYCCKUE KOJOBI IS
tutpoBanus (50 u 100 mi1); ”HAMKATOPHBIE MOJIOCKHU [ onipeenienus: pH u crangapTHas MHIUKATOpHAs IIKaja;
YHUBEpCAJIbHBIN WHAMKATOp; murneTkd Ha 1, 10, 50 ma (wnm moszaroper Ha 1, 5 m 10 mi), Oroperku ams
TUTPOBaHUs, MeAUITUHCKHE mmpuIlsl Ha 100—150 mut, mabopaTopHbie W/HIIM aHATUTHYECKHE Bechl, pH-MeTphl,
CYIIWIBHBIN mKad, U Ap. JabopaTopHOe 000pyIOBaHUE.

3.1. UudopmanuoHHOe o0ecrieyeHre peau3alu NPOrpaMmbl
3.1.1. OcHoBHasi IMTEPATYpPa

1. T'abpuensu, O. C. Xumust. 10 kimacc (6a30Bbiii ypoBeHb) : yueonuk / O. C. 'abpuensH. - 10-¢ uz., ctep.
- Mocksa : U3narensctBo «lIpocsemenner, 2022. - 192 c. - ISBN 978-5-09-101657-4. - TekcT : 31€KTPOHHBI.
- URL: https://znanium.com/catalog/product/2090098. — Pexxum mocTyma: mo moamucke.

2. I'abpuensn, O. C. Xumus. 11-ii kmacc (6a3zoBbiii ypoBenb) : ydeOHUK / O. C. I'abpuensH, U. T.
Octpoymos, C. A. CrnankoB. — 5-¢ u3f., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : un. - ISBN
978-5-09-103623-7. - Tekcr : anextponHsiii. - URL: https://znanium.com/catalog/product/2089904. — Pexxum
JOCTYMA: 1O MOJITHUCKE.

3. I'punByn, H. Xumus snementos : B 2 T. T. 2 : yuebnoe nocobue / H. I'puaBya, A. DpHio. - 5-e u3x.,
ucthp. - Mocksa : Jlabopatopust 3nanuii, 2021. - 684 c. - (Jlyummii 3apy6exxnbiii yueOHuk). - ISBN 978-5-93208-
569-1. - Tekcr : snekrponusbii. - URL: https://znanium.com/catalog/product/1984062. — Pexxum mocryna: 1o
HOJIITUCKE.

4. Kypun, A. A. Xumusa. 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 goCTyIa: 1o MOJIHCKE.

5. Tapacenko, E. B. Xumus : yueOno-meroauuyeckoe nocobdbue / E. B. Tapacenko, O. H. Jlenucona. -
Womkap-Ona : TToBOKCKHiT rOCY1apCTBEHHBINH TEXHONTOrHUecKuii yHusepenret, 2023. - 70 c. - ISBN 978-5-
8158-2342-6. - Tekct : anexkTponHsIit. - URL: https://znanium.com/catalog/product/2131746. — Pexxum goctymna:
TI0 TIOJTIIHICKE.

6. Xumus. 10-if kiacc. YriyOnéunslii yposens / B. B. Epemun, H. E. Ky3pmenko, B. U. Tepenun, A. A.
Hpoznos, B. B. Jlyaun ; 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 moAmumcke.

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 : MOIT PI'VII, 2023. - 192 c.
- ISBN 978-5-00209-042-6. - Texkcr : snextponssiid. - URL: https://znanium.ru/catalog/product/2137492. —
Pexum gocTyna: 1o nojmnucke.

9. I'punByx, H. Xumus snementoB : B 2 1. T. 1 : yueOHoe nocobue / H. I'punBya, A. Opuuo. - 5-e usz.,
uctnp. - Mockaa : JlJaboparopus 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. I'onoBueBa. — Mocksa : UH®PA-M,
2024. — 257 c¢. — (Cpennee mpodeccuonanpbHoe obOpaszoBanue). - 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
KonTponb ¥ oOlLieHKa pe3ylbTaToB OCBOCHHUA Y4YEOHOM AMCHUIUIMHBI «XHUMHUS» OCYIIECTBISETCS
IIPENOAABATENIEM B IIPOLIECCE IMPOBEACHUSA MPAKTUYECKUX 3aHATUN, TECTUPOBAHMs, a TAKXKE BBINOIHEHUS
00y4aroIMMUCS MHIUBHUIYAJIbHBIX 3aJJaHUM, HCCIETOBaHMI.

Pe3yabTarhl @®opMbl U MeETOABI
o0y4eHus KOHTPOJIA W OLEHKH
(ocBOCHHBIE pe3y1bTaToB 00y4eHHs
yMeHus,
YCBOCHHBIE
3HAHHA)
Tema 1. | PackppiBaTh CMBICI W3y4aeMbIX MOHITHHM (BBIABIATH HX | TeKkymuid KOHTpOJIb B
IIpenmer XapaKTepHble PU3HAKHN), YCTaHABIMBATh UX B3aUMOCBS3b. dopme:
OpPraHu4ecKoi [IpuMeHATh MONOXKEHUSI TEOPUM CTPOEHUS OPraHUYECKUX | - PAKTUYECKUE paOOThI;
xumun. Teopus | BemectB A.M. ByriepoBa [uisi 00bSCHEHMsS 3aBUCHUMOCTHU | -CAMOCTOSITEIIbHBIE
CTPOeHMUs CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHSL. paboTHI;
OPraHu4YecKux Hcnonp30BaTh XMMHYECKYH0 CHUMBOJIMKY IJISl COCTaBJICHMS | TECTUPOBAHMS IO TE€MaM
coeMHEeHU M MOJIEKYJIIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOH, | AMCLUIIINHBL;
A.M. BytiepoBa | cokpamiéHHoil) (opMys1 OpraHMYECKUX BEIIECTB. - YCTHBIH OIpoC;
Onpenensatb BUABI XMMHMYECKOM CBsI3M  (oAMHApHbIE, | ITOTOBBIH KOHTPOJL B
KpaTHbIE) B OPraHUYECKUX COEUHEHUSX. dopme:
PackpeiBaTh posib OpraHMYECKOM XWMHUHM B TPHUPOJE, | -  4YTEHUE, IepecKas,
XapakTepu3oBaTb €€ 3HAaueHHWe B JKU3HU 4EJOBEKa, | AMAJIOr, COOOLIEHHE Ha
WJUTFOCTPUPOBATH CBS3b C APYTMMHU HayKaMHU. po¢eCCHOHATBHYIO
Habmronate u onuceIBaTh TEMY
JIEMOHCTPALIMOHHBIE  OMBITHI; TPOBOJUTH M OMNMCHIBATH | - AU PepeHIupOBaHHBIN
71a00paTOPHBIE ONBITHI M MPAKTUYECKHE PAOOTHI 3a4er
Tema 2. | PackpbiBaTh CMBICT H3y4yaeMbIX MOHSATUN (BBIABIATH MX | TeKymMil KOHTPOJIb B
IIpeneabHble XapaKkTepHble NPHU3HAKH), YCTaHABIMBATh MX B3aUMOCBS3b, | opMme:
YIJI€BOJOPOABI - | UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS IMPHU OMMCAHUU | - IPAKTUYECKUE PaOOTHI;
AJIKaHbI COCTaBa, CTPOEHHUS M  NPEBpPALICHUM  OPraHUYECKUX | -CAMOCTOATEIIbHBIE
COCTUHEHUN. paboThI;
Hcnonp30BaTh XMMHUYECKYI0 CHUMBOJIMKY AJII COCTaBJIEHHS | TECTUPOBAaHUS IO TEMaM
MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEépHYTOH, | AMCLUUILINHBL;
COKpaIIEHHON) bopmyn OpPraHUYECKUX BELIECTB. | - YCTHBIH OIIPOC;
YIJIEBOJOPOAOB IO COCTaBYy M CTPOEHHUIO, Ha3bIBaTh MX MO | ITOroBbI KOHTPOJIb B
cUCTeMaTHYecKO HOMEHKJIAType; MPUBOIUTHh TPUBHAIbHBIE | opMme:
Ha3BaHMSI OT/AEIbHBIX MPECTaBUTENEH YIIIeBOJOPOIOB. - 4YTeHWe, IepeckKas,
OnpenensaTs BHUIABl XMMHUYECKOH CBSI3M B  MOJIEKYJIax | IMAJIOT, COOOLIEHHE Ha
YTIIEBOJOPO/IOB; XapaKkTepU30BaTh 3aBUCHUMOCTH | PO(ECCHOHATILHYIO
PEaKIMOHHON CIIOCOOHOCTH YIJIEBOJOPOJIOB OT KPAaTHOCTH | TEMY
KOBAQJIEHTHOU CBSI3U. - nuddepeHpOBaHHBIH
3a4eT
Tema 3. | XapakTepu3zoBarb ~ COCTaB, CTPOECHHME, NPUMEHEHUE, | TeKymuid KOHTPOJIb B
HenpeneabHble | Qpu3nueckue U XMMHUYECKHE CBOMCTBA, BasKHEHIINE cIoco0b! | (hopme:
YIJIeBOIOPOAbI: | TOJYYEHHUs] TUIMYHBIX IPEACTaBUTENCH Pa3IMYHbIX KJIACCOB | - MPAKTHYECKUE paboThl;
aJIKeHbl, yIJI€BOJOPOAOB (ME€TaHa, »JTaHa, »JTWIEHA, AalEeTWIEHA, | -CaMOCTOSITENIbHbIE
aJIKa/IMeHbl, Oyraauena -1,3, 6eH3ouna, ToIyoI1a). paboTHI;
AJIKUHBI TECTUPOBAHUS IO TEMaM
JUCLIUILINHBL,

- YCTHBIH OIIpOC;
WUToroBeiii KOHTPOJIb B
dopme:

- UYTeHWe, IepecKas,
IHAAJIOT, COOOINEHHE Ha
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pohecCuOHATbHYIO
TeMy

- muddepeHIMPOBaHHBIN
3a4er
Tema 4. | BBIABIIATh T€HETUYECKYIO CBSI3b MEXKIY YIUVIEBOLOpOAaMU M | TeKylmuid KOHTPOJIb B
ApomaTtnuyecKkHe | IOATBEPKIATh €€ HaJIUMYUe YpaBHEHUSIMU COOTBETCTBYIOIUX | (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,
JMajior, cooOlleHue 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 TMPHUMEHEHUE TOJy4YaeMbIX IMPOAYKTOB. | - IPAKTUUECKUE PAOOTHI;
yrjeBoaopoaoB | Vcrosnb30BaTh €CTECTBEHHO-HAyYHbIE METOJbI TO3HAHUA - | -CAMOCTOSITEJIbHBIE
" UX | IpOBeJCHUE, HAOMIOJIeHHe U ONHCAaHWE XHUMHUYECKOro | paboThl;
nepepadorka 9KCHEepUMeHTa (J1abopaTOpHbIE ONBITBI W TMPAKTUYECKUE | TECTUPOBAHMS 10 TeMaM
paboTs). JTUCIIUATITAHBI;
CrnenoBath mpaBuiaMm Oe3omacHoOi paOOThI B J1aOOPAaTOPUU | - YCTHBIN OIPOC;
IIPU UCIOJIb30BAaHUU XUMUYECKOW MOCyAbl U 000pynoBaHusi, | UITOroBelii KOHTpOJbL B
a TaKkKe INpaBWwIaM OOpalleHuss ¢ BellecTBaMU B | Gopme:
COOTBETCTBUM C MHCTPYKIUSAMU BBITIOJHEHUS JIAOOPATOPHBIX | -  UYTEHHE,  IEpecKas,
OTIBITOB U MPAKTUYECKUX pabOT MO MOTYyYSHHUIO M U3YYEHHIO | IHAJIOT, COOOILIeHHE Ha
OopraHMyeckux  BewmiecTB. llpencTtaBmsiTh  pe3ynbTaThl | IPO(ECCHOHATBHYIO
JKCIIEPUMEHTA B dopme 3arncu ypaBHEHUH | TeMy
COOTBETCTBYIOIIMX PEaKLUH U JIeIaTh BHIBOJIbI HA X OCHOBE. | - TuddepeHIMpOoBaHHBIN
[IpoBoUTH BBIYMCICHUS Ul ONpEACICHHUS MOJIEKYJISAPHOH | 3a4eT
(GhopMynbl  OpraHMYECKOro BEIIEeCTBA, [0 YPABHEHMIO
XUMHUYecKol peakiuu. CaMOCTOSATENBHO IUIAHUPOBATh U
OCYIIECTBIISITh  CBOIO  IIO3HABATEIbHYIO  JIESATEIBHOCTD;
OpUHUMATh AaKTHBHOE Yy4yacTHE B TPYIIOBOH yueOHOM
JeSITEIbHOCTH
Tema 6. | PackpbiBaTh CMBICT H3y4aeMbIX MOHATUH (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 CHUCTEMATHYECKOM HOMEHKJIATYype; IPUBOIUTH
TPUBHAJIBHBIE ~ HA3BaHMs  OTHEJBHBIX  IIPEICTaBUTEINICH
KHCIIOPOACOAEPKAIINX COCAUHEHUM.

dbopme:

- IpaKTUYeCKUe padoThI;
-CaMOCTOSITEIIbHbIE
padoTHI;

TECTUPOBAHUS IO TeMaM
JVCLIUTUTAHBL,

- YCTHBIN OMpoc;
HToroBelii KOHTPOJIbL B
dbopme:

- YTEeHHe, 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 XMMHYECKUE CBOMCTBA, BaXKHEHIINE cIIOCOObI | hopMme:
Kapo6onoBbie NOJYYEHHUS] TUITUYHBIX MPEICTABUTENCH Pa3IMYHBIX KIACCOB | - MPAKTUYECKHUE PAOOTHI;
KHCJIOTBI. KHCJIOPOJICOJIEpKAILUX COEIMHEHUH (MeTaHoja, 3TaHoJIa, | -CaMOCTOSATENbHbIE
Cio:kHbIe ruiepuHa, ¢eHona, (QopmManpreruaa, —amneTalbleruaa, | paboThI;
3puUpbI YKCYCHOM  KMCJIOTBI, TIJIFOKO3bI, Caxapo3bl, KpaxMmaia, | TECTUPOBaHMs 10 TeMaM
IEJUTIOJIO3BI); BBISIBIISITh TEHETUYECKYIO CBSI3b MEXKAY HUMU U | TUCIUILIHHEI;
NOATBEPKJaTh €€ HAJMUMEe YPAaBHEHUSIMU COOTBETCTBYIOIIMX | - YCTHBIN OIPOC;
XAMHAYECKHX pEaKIHWid C WCIONb30BaHUEM CTPYKTYPHBIX | ITOTOBBI KOHTpOJIb 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/IEHCTBHSI HA JKHUBbIE OPraHU3Mbl  OINPENEIECHHBIX | TEMY
OpPraHUYECKUX BEIIECTB, MOSICHATh HA NMPHUMEpax CIOCOObI | - TudQepeHIIMPOBaHHBINA
YMEHBIICHUS U MPEAOTBPALIECHUS X BPEJHOIO BO3ACUCTBUS | 3a4eT
Ha OpraHuM3M 4deJoBeKa. VIcromp30BaTh €CTECTBEHHO-
Hay4Hbl€ METOJbl MO3HAHMS - MPOBEACHHUE, HAONIOJCHHE U
ONMCaHUE XMMHUYECKOTO 3KcrepuMeHTa (JabopaTopHble
OTIBITHI ¥ IPAKTUYECKHE PAOOTHI).
Tema 8. | CnenoBath mpaBuiaM Oe30macHOM paboThl B Jiabopartopuu | Tekymuid KOHTPOJIb 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 PabOT MO MOTyUYSHHUIO U U3YUYEHHUIO | pabOTHI;
OpraHMYecKux  BemlecTB.  IIpeacTaBisATh  pe3ysbTaThl | TECTUPOBAHMS 110 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

(GopMyBl  OPraHMYECKOro BEIIECTBA, II0 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. AMuHbL. | PackppiBaTh CMBICII H3y4aeMbIX MOHSATHH (BBIABIATh UX | TeKymuid KOHTPOJb B
AMHHOKHCJIOTBI. | XapaKTepHbIe TPHU3HAKH), YCTAaHABIUBATh MX B3aUMOCBS3b, | (opme:
Besku UCIIOJIb30BaTh COOTBETCTBYIOIUE TOHATUS MpPHU OMUCAHUM | - IPAKTUYECKUE paOOTHI;
COCTaBa, CTPOEHUS M  NPEBpPALICHUM  OpPraHMYECKUX | -CAMOCTOATEIIbHBIE
COEINHEHNI. paboTHI;
Hcnonb30BaTh XMMHUYECKYIO CHUMBOJIMKY AJIi COCTaBJIEHHS | TECTUPOBAHUS IO TEMaM
MOJIEKYJISIPHBIX u CTPYKTYPHBIX (pa3BEpHYTOH, | AMCHUILINHBL;

COKpaIéHHoMi) (popmMyI1 OpraHuuecKuX BEUIECTB.
OmnpenensaTs NPUHAIIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJJacCy IO COCTaBy M CTPOEHHIO, Ha3bplBaThb HUX IO
CHCTEMaTHYEeCKOH HOMEHKJIAType; NMPUBOIUTH TPUBHAJIbHbIE
HAa3BaHUS OTJEJIbHBIX PEACTABUTEICH.

XapakTepu3oBaTb ~ COCTaB,  CTPOEHHE,  IPUMEHEHHE,
¢u3nvecKne U XUMHUUECKUE CBOMCTBA, BAXKHEUIIINE CITOCOOBI
NOJY4YEeHUs] TUIHUYHBIX MPEJCTaBUTENIEH a30TCOAEPKAIINX
COCIMHEHMI (METHJIaMHUHA, TJIMIMHA, OCJIKOB).

- YCTHBIH OIIpOC;
NTOroBeIii KOHTPOJIb B

dopme:

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

- muddepeHIuPOBaHHBIN
3auer
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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 IJISl COCTaBJICHMS | TECTUPOBAHMS 10 TE€MaM
CTPYKTYPHBIX (OpMyN BeHIECTB M YpaBHEHUH peakuuil | IUCIHUILINHEL;
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 - | AUAIOr, COOOILIEHHE Ha
HaOJII0/1aTh M OTHCHIBATH JIEMOHCTPALMOHHBIN SKCIIEPUMEHT | IPO(PECCHOHAIBHYIO
TEMY
- muddepeHITMpPOBaHHBIN
3a4er

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

Crpoenne XapaKTepHble MPU3HAKN), YCTAaHABINBATh UX B3aUMOCBS3b. dopme:

aTOMOB. PackpeiBath cmbica mepuonndeckoro 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 XUMHYECKHUX 3JIEMEHTOB 1-4 mepuoaoB, UCHOIb3Ys MOHATHUS | JUCIUILIMHBL,

XMMHYECKHX §-, p-, d-3JIEKTPOHHBIE OPOMTAIM, SHEPreTHUECKUE YPOBHH. | - 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 M3y4aeMbIX MOHATHH (BbLAENATh MX | TeKymuili KOHTpPOJIb 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, METAJUIMUECKOH, BOJIOPOAHOM) B COEIMHEHUSX; TUI | TECTUPOBAHUS 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 u3y4aeMbIMM XUMUYECKHMU TTOHITHUSMHU.
OOBSICHATD 3aBUCUMOCTH CKOPOCTH XMMHYECKON PeakIy 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 W COKpAIIEHHBIC YPAaBHEHHsI PpPEaKIUui
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  (JIEMOHCTpAI[MOHHbIE W  JIAOOpaTOpHbIE | - MPAKTUYECKUE paOOTHI;
OMBITHI, NMPaKTUYECKHE pabOThl): MO OIPEICIICHUIO CPEeAbl | -CaMOCTOSATENIbHbIE
BOJIHBIX PAcTBOPOB BEIECTB, PEAKIWH HOHHOTO OOMEHa, | paboThI;
BIMSHUIO Pa3lUYHbIX (PAKTOPOB HA CKOPOCTh PEAKUMH. | TECTUPOBAHMS MO TeMaM
CrnenoBath npaBujaM IMOJIb30BAHUS XMMHUYECKOM MOCYJON U | AMCHUILINHBL;
1a00paTOpHBIM 000PYTOBAHHUEM. - YCTHBIH OIIPOC;
[IpencraBasTe pe3ysbTaThl XMMHUYECKOTO 3KCIEpUMEHTa B | UTOrOBbI KOHTPOJIb B
(dopMme 3amMcH ypaBHEHHMH COOTBETCTBYIOIIMX peakuuil u | popme:
JIeJ1aTh BBIBOJIbI HA UX OCHOBE. - 4YTeHWe, IIepecKas,
[IpoBOIUTH BBIYMUCIEHUS IO YpPaBHEHMAM XMMHUYECKHX | AMAJIOr, COOOILIEHHE Ha
peakuuii, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI podeCcCHOHATBHYIO
TEMY
- muddepeHTMPOBaHHBIN
3a4er
Tema 14. | PackpbiBaTh CMBICT M3y4YaeMbIX MOHATHH (BbLAEHATh MX | TeKymuil KOHTpPOJIb B
MeraJbl XapakTepHble MPU3HAKM) W HPUMEHATh 3TU MOHATUS Tpu | popme:
OMMCAaHUU COCTaBa M CTPOEHMS BEIIECTB, JJISi OOBSCHEHMS | - MPAKTUYECKUE paOOTHI;
OTIENbHBIX (DAKTOB U SBJICHUU. -CaMOCTOATEIIbHbIE
OOBsICHATD O0IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB | pabOThI;
3JIEMEHTOB - METAJJIOB U UX COSAMHEHUN ¢ YUYETOM CTPOEHUS | TECTUPOBAHUS IO TEMaM
WX aroMoB H TmonoxeHuss B llepuonnueckoil cucreme | TUCHUILIMHBL,

XUMHYECKUX 31eMeHToB J[. 1. MeHaeneena.

Xapaktepu3oBaTh  (OMUCBHIBAaTH)  OOIHME  XHUMHYECKHE
CBOMCTBA  METAJNIOB, WX BaXHEUIIUX  COCAMHECHMH,
MOATBEpPXKJasi d3TO ONWCAHWE NpPUMEpaMH YpPaBHEHUU
COOTBETCTBYIOIIMX XWMHUYECKHX pEaKlHil; NpUMEHEHUE

METAJJIOB B Pa3IUYHbIX O0JACTAX, @ TAKXKE€ HCIOJIb30BAHUE
UX JIJIs1 CO3JJaHUsl COBPEMEHHBIX MAaT€PUAIOB U TEXHOJIOTHI.
OmnuceIBaTh CrOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3HH.
PackpsiBaTh CYHIHOCTH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpPeCTBOM COCTaBJICHMSI AJIEKTPOHHOrO OanaHca
3TuX peakuuil. I[lpoBoauTh peakuuu, NOATBEPKIAOLINE
XapaKTepHbIe CBOMCTBA M3y4aeMbIX BELIECTB, paclO3HaBaTh
ONBITHBIM NYTEM HOHBI METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpax.

Hcnonbs30BaTh €CTeCTBEHHO-HAYYHBIE METOJIbI MO3HAHUS -
IpoBeJeHHe, HaOMIOJeHHe U ONHUCAaHHWE XHUMHUYECKOTro
JKCIIEPUMEHTa  (IEMOHCTpPAIIMOHHBIE U  JIa0OpaTOpHBIC
OTIBITHI, PAKTHYECKHE PAOOTHI).

[IpencraBasTe pe3ynbTaTbl XMMHUYECKOTO 3KCIEPUMEHTA B
dbopme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIHA W
JienaTh BBIBOJIBI HA UX OCHOBE.

CiienoBaTh IpaBUJiaM IMOJb30BAHUSI XUMUYECKOW MTOCYA0M U
1a00paTOpHBIM 000PYTOBAHHUEM.

[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 H3y4aeMbIX MOHATUNA (BBLACIATH HX
XapakTEepHbIC TPU3HAKK) M MPUMEHSATh 3TH TOHIATHS TPH
OMHMCAaHWUU COCTaBa M CTPOCHHS BEIIECTB, JUISI OOBSICHEHHS
OTJIETbHBIX (DAKTOB U SBJICHUH.

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
HEMETAJJIOB U MX COCTMHEHUH C YYETOM CTPOCHHS UX aTOMOB
u mnosiokeHus B Ilepuoanueckoid cucremMe XHUMHYECKHX
snemenToB JI. 1. Menpeneena.

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

COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUH.

XapakTepu30oBaTh BIMSHUE HEMETAIJIOB U UX COCIMHEHUM Ha
JKUBBIE OpPraHU3MBbI; OMUCHIBATh MPUMEHEHUE B Pa3TUUHBIX
00macTIx MPaKTUYECKOU JIEATCIbHOCTH YeJIoBeKa.
[TonTBepk1aTh CyIIECTBOBAHUE TEHETUYECKOU CBSI3U MEXKY
HEOPTraHWYECKUMH BEIECTBAMH C TMOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUH.

PackprpiBaTh CYIIHOCTH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca
aTUX peakuui. IIpoBoauTe peakuuu, MNOATBEPKAAIOIINE
XapaKTepHbIE CBOMCTBA M3yYaeMbIX BEUIECTB, PACIO3HABATH
OTIBITHBIM TYTEM aHHUOHBI, TPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax.

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE METOJIBI TO3HAHUS -
npoBeJeHHe, HaOMIOJeHHe U ONHCAaHWE XHUMHUYECKOTO
SKCTIEpPUMEHTA  (JEMOHCTPAIlMOHHBIE U JJabopaTOpHbIE
OTIBITHI, IPAKTUYECKHE PAOOTHI).

[IpencraBnsaTe pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTA B
(dbopMe 3amuicu ypaBHEHHIl COOTBETCTBYIOIIMX pEaKIMl U
JleJIaTh BRIBOJLI HA HX OCHOBE.

Texkymui KOHTPOJIb B
dbopme:

- IPaKTUYEeCKUE paboThI;
-CaMOCTOSTEIIbHbIE
paboTHI;

TECTUPOBAHUS MO TEMaM
JCLUILINHBL,

- YCTHBIN o1poc;
UtoroBelii KOHTpOJIL B

dbopme:

- 4YTeHHE, TIepecKas,
JMAJIor, COOOIICHHE Ha
npo¢eCcCHOHATBHYIO
TeMy

- muddepeHIMpPOBaHHBIN
3a4er

Tema 16. CBsi3b
HEOpraHu4ecKHuXx
H OPraHu4vecKHuXx
BeIleCTB

CrnenoBaTh NpaBWIaM MOJIb30BaHUS XUMUYECKON MOCYAOU U
71a00paTOPHBIM 000PYIOBAHUEM.

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

Texkymui KOHTPOJIb B
dbopme:

- IpaKTU4YeCcKue padoThI,
-CaMOCTOSTEIIbHbIE
paboThI;

TECTUPOBAHUA M0 TEMaM
JUCLUIUINHBL,

- YCTHBIH OIpOC;
HtoroBelii KOHTPOJIbL B

dbopme:

- YTEeHHe, TMepecKas,
IHAJIoOr, COOOIICHHE Ha
npodeCcCHOHATBHYIO
TeMy

- muddepeHIMPOBaHHBIN
3a4eT

Tema 17. Xumus
M KU3Hb

PackpbiBaTh poJIb XUMHUHM B PEIICHUM DJHEPrETHUYECKUX,
CBHIDBEBBIX M OIKOJOTMYECKHMX IpoOJeM HYeIOBEYECTBa,
OIMUCBIBATH OCHOBHBLIC HAIIPABJICHUSA PA3BUTUA XUMHYECKOMU
HAaYKH U TEXHOJIOTHH.

[IpumensTe  mpaBuia  Oe30macHOro  oOpamieHus ¢
BEIICCTBAMH, HCHOJIb3YEeMbIMH B TIOBCEJJHEBHOW IKHM3HH,

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.
(omacHOCTb)  BO3JIEWUCTBHST  HA  JKUBbIE  OpPraHU3MBbI
onpeeseHHbIX BemecTB cMbica nokasarens [1JIK, moscHsaTh
Ha MPUMEPAX CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPALICHHS UX
BpPEIHOTO BO3/ICUCTBUA.

AHanu3upoBaTh M KPUTUYECKH OLIEHWBATH WH(OPMAIHIO,
CBSI3aHHYIO C XMMHUYECKHUMU MPOILIECCaMU U UX BIMSHUEM Ha
COCTOSIHME OKPY>KarolIe Cpeibl.

Hcnonp30BaTh MONYYEHHbIE 3HAHUS M MPEACTaBICHUS O
chepax  OCATENBPHOCTH, CBS3aHHBIX C  HAYKOH |
COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY ISl OpUEHTAI[HI
B BbIOOpe  cBoedt  Oyaymei  mpodeccroHaIbHOM
JESITeIbHOCTH.

[Ipunumath yuacTre B 00CYXA€HUH MPOOJIEM XUMUUECKOH 1
9KOJIOTHUECKOMN HaIpPaBJIEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO TMO3HMIMIO [0 TpodiieMe U  Tpejiarath
BO3MO)KHBIE IYTH €€ pelIeHus

TECTUPOBAHHUA IO TEMaM
JUCLUTIINHBI;

- YCTHBIH OIIpOC;
NTOroBeIii KOHTPOJIb B

dopme:

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

- muddepeHIuPOBaAHHBIN
3auer
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