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1. MACIIOPT PABOYEM TIPOTPAMMBI YUEBHOI' O IMPEJIMETA
«XHUMMUS»

1.1 Oo6aacTb npuMeHEeHUsI MPOrPaMMbl
Peanuzanust cpegnero oomiero odpazopanus B npeaenax OIl CIIO no nporpamme
NOJATOTOBKM CHEUUAIMCTOB CpPEJHEro 3B€Ha N0 chnenraibHocTH «25.02.08
DkcrutyaTtarus OeCMIIOTHBIX aBHAITMOHHBIX CHUCTEM» B cooTBeTCTBUU ¢ DPI'OC
CIIO mo cnenmnanbHOCTH «25.02.08 DkcrmyaTarus OCCHMIOTHBIX aBUAIIMOHHBIX
cuctem», ¢ yderoM TpeboBanuit DI'OC cpegnero oOimero ob6pa3oBaHus,
YTBEPXKJIEHHOTrO TMpukazoM MwunHoOpHayku Poccun ot 17.05.2012 Ne 413 ¢
W3MEHEHUSIMU, BHECEHHBIMU MPUKa30M MUHHCTEpCTBa pocBelieHus Poccuiickoi
®enepanuu ot 12 aBrycrta 2022 r. Ne732 u ot 27 nexabps 2023 r. Nel028, u
dbenepanibHOM 00pa30BaTENBHON MPOTPAMMBI CpeHEro 001Iero o6pa3oBaHUs,

YTBEPKIECHHOM NprKa3oM MunucreperBa npocsenieHns Poccniickon ®@enepannn
ot 18 masa 2023 r. Ne 371.

1.2 O01mas xapakrepucTHKa Y4eOHOro npeamMera « XuMHs»

XHUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW LMBHWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
TecHO B3aMMOJEHCTBYsSI C JPYTMMH €CTECTBEHHBIMM HAyKaMH, XHMHS CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEHIIHOTO
TpyJa M KHU3HU KaXJI0ro ujeHa oOmectBa. CoBpeMeHHass XMMHS KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r00anbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKOM, MUIIIEBOM, IKOJIOTUIECKON O€30MaCHOCTH U OXPaHBI 37J0POBBA.

B coorBercTBUM C OOmMMHM WENSIMM M OPUHLUIAMU CPEIHEro OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOArOTOBKY
oOyJaronmxcsi, HEOOXOJUMYI0 UM i1  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKM3Hb COLMYMa, NPOJOJKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTraBnsoliMMUA  npeaMeTa  «XuMUs»  SBISAIOTCS  0a30Bble  KypCchl —
«Oprannyeckas xumus» u «OOlasgs U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJepaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHHWK MO HEOPTraHWYECKOW XMMHUH (C BKIIOYEHHWEM 3HAHUHM U3 O0IIel XUMUHN) U
OPraHUYECKON XUMMUHU.

[Ton HOBBIM yrJiOM 3peHUs B TMpeaMmere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIIeCTBaX U
XAMHUYECKON PEAKLINH.

Enunas cucrema 3HaHMI O BaKHEWINMX BEIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKUX PEAKLMAX, UX CYLIHOCTH H
3aKOHOMEPHOCTSX POTEKAHUs JoNoNHseTCs B Kypeax 10 u 11 ximaccoB anementamu
COJIep KaHMsl, UMEIOIUMU KyJIbTYpPOJIOIMYECKUI U IIPUKIIAJHON XapaKTep.



1.3. Hean uzyvyeHus yd4eOHOro npeamMera XuMus

['maBHBIMH LIETIIMU U3yUEHUS MIpeaMeTa « XuMus» Ha 6a3oBoM yposHe (10-11
KJI.) SIBJISIFOTCSL:

1. dopmupoBanue CHUCTEMBI XHMHYCCKMX 3HAHUHW KaKk BaKHEUIEH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHpPA, B OCHOBE KOTOPOW JEXKaT
KITFOUEBBIC TIOHSTHS, (PYHIaMEHTaIbHBIC 3aKOHBI U TECOPUU XUMUH, OCBOCHHE S3bIKA
HAayKd, YCBOCHHE © TIIOHMMaHHWE CYIIHOCTH JOCTYIHBIX  00OOIIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEA UX pa3BUTHUS U
CTAHOBJICHUS;

2. popMUpOBaHUE U Pa3BUTHE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peakluid, HEOOXOIUMBIX [JIsi MPUOOPETEHUS yMEHUM
OPUEHTUPOBATHCA B MUPE BEIIECTB M XMMHYECKUX SIBIICHUM, UMEIOLIUX MECTO B
MPUPO/JIE, B MPAKTUYECKOU U MOBCEAHEBHOMN KU3HU;

3. pa3BuTHE YMEHUHN U CIOCOOOB ACATEILHOCTH, CBI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOIO 3KCIEPUMEHTA, COOIIOJEHUEM MpaBuil 0€30IacHOro
oOpallleHusI C BEIIECTBAMM.

1.4 Mecto y4yeOHOro npeamera «Xumus» B crpykrype OII:

VY4eOHbIl peaMeT « XUMUSD) SIBISIETCS YI4EOHBIM MPEIMETOM 00s13aTeIbHOM
npenmetHor obnactu  «EctectBennbie Hayku» @OI'OC  cpennero o0rmiero
oOpa3oBaHUs.

B yueGHoM mmaHe o00Opa3oBaTeNbHON MPOTpaMMbl  Y4E€OHBINH TpEeaMET
«XuMHS» BXOJUT B COCTAB 00IIE00PA30BATEIHHOTO ITUKJIA.

[Ipu sTOM H3ydeHHE y4yeOHOro mnpeamera «XUMHS» MPEAYCMOTPEHO Ha
0a30BOM YpOBHE W HaIpaBJIEHO HA JOCTH)KEHUE JIMUHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX Pe3yJIbTaTOB.



2 IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O
HPEIAMETA «XUMMUSA»

JIMYHOCTHBLIE PE3VJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa « XUMUS» OTpaxaroT cOPpMUPOBAHHOCTD
OTIBITa TTO3HABATEIILHOM U MIPAKTUIECKON JIEATEIBHOCTH 00yYaIONIUXCSI TIO PEATU3AIAH TTPUHSATHIX
B 00LIIECTBE LIEHHOCTE, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS:

0CO3HaHHUs 00yYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEHN, YBAKEHUS K
3aKOHY U MPaBOTOPSAKY;

MPEJICTAaBICHHUS] O COIHAIbHBIX HOPMAax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIIECHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU JIEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIBHBIX 32124, BHIOJHEHUN XUMUYCCKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apTYMEHTBI JPYTHX
MIPH aHAJIM3E Pa3INIHBIX BHJIOB YUCOHOH JIEATCILHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYCCKOMY W HAy4YHOMY HACICIAHIO OTCUSCTBCHHOU
XUMUH;

YBaXCHHSI K IPOIECCY TBOPYECTBA B OOJACTH TCOPHH M MPAKTHYCCKOTO MPUMCHCHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTENbHBIX HAOIIOACHUA,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U IPAKTHKOB;

MHTEpeca U TIO3HABATENbHBIX MOTHBOB B IIOJYYEHUU U TIOCIEAYIOUIEM aHaIu3e
uH(OPMAIIUU O MEePEIOBBIX JTOCTIKCHUSIX COBPEMEHHON OTEUECTBCHHON XHMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHSI,

CIIOCOOHOCTH OIIEHMBATh CUTYyallMH, CBSI3aHHbIE C XUMHUYECKUMHU SIBICHUSIMH, U
MPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJCHUE W TOCTYNKHA CBOWX TOBAPHUIICH C IMO3HMIUAN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TIOCIEICTBUN ITHX MOCTYMKOB;

4) popMupoBaHHSA KYJILTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEeH 370poBOoro M Oe3omacHOro oOpas3a KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroieHus MpaBuil 0e30MacHOro OOpaIleHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYIOBOH JEATCIILHOCTH,

MOHUMAHUS [IEHHOCTH TMPaBWJI WHIUBUIYaTbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIIHSX, YIPOXKAIOMIUX 3JI0POBBIO M KU3HU JIFOJICH;

OCO3HAHUs TOCJEICTBUN W HEMPHITHS BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aTKOTOJIA,
HapKOTHKOB, KYPCHHSI,

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4YeOHO-HCCIIEIOBATEIbCKOW JEATCIIEHOCTH,
OOILIECTBEHHO I0JIE3HOM, TBOPUECKOI! U APYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUW MPAKTUYSCKUX 3aJa4 COIHAILHOM
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY H3yYeHHI0 MPOoGecCHil pa3IMdHOTO poJia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPy, JIOJSM TPya U pe3yabTaTaM TPYIOBOH AESTEITbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYAIbHONH TPACKTOPUU OOpa30BaHUSA,
Oynyuei npodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) 3K0JI0rM4YeCcKOro BOCIMTAHMS:



HKOJIOTMUYECKH 11€1eCO00Pa3HOro OTHOLIEHHS K PUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHHUS TJI00aNbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIIeM, BIUSHHIS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUs HEOOXOJUMOCTH UCIOIb30BaHUS JOCTHXKEHUN XUMHHU ISl pEIICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOTO HENPHATUS ACUCTBUM, NPUHOCAILIUX BPE OKPYKAIOLIEH NPUPOJHOU cpene,
YMEHHUS MPOrHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJU4Usl PA3BUTOrO SKOJOTUYECKOTO MBILIUICHUS, IKOJIOTHYECKON KyJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMoPoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CleUM(UKN XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpY KArOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUMU IPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHun mpo0IeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYUMOCTH XMMHHU JAJII COBPEMEHHOW IUBWIM3ALUU: B €€
TYMaHHCTUYECKOH HANpaBICHHOCTH M BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBl, PEUICHUH TI00ATBHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOIA,
HSHEPreTUYECKOW, TMHUIIEBOM U DKOJIOTHYECKOM O€30MaCHOCTH, B Pa3BUTUU MEAHUIUHBI,
o0ecrevyeHny YCIOBHM yCIEeNTHOTO TPyAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOTYyYaeMbI€ 3HAHUS JIJIs
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
yMeHUS JieJaTh 000CHOBAaHHBIE 3aKIFOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJbIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO UCIIOJIH30BATh XUMUUECKHUE 3HAHUS JIJIs1 peHIeHUs TIPOoOIemM
B pEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHUIO U HCCIIeIOBATEIHCKOMN A TEIHHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHUIO U CaMOOOpa3OBaHUIO, K
AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TI0 XUMHH B COOTBETCTBUHM C >KH3HCHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM TPy/1a B pa3IMuHbIX chepax mpodecCHOHaTEHON NeATeTbHOCTH

METAIIPEJMETHBIE PE3VYJIbTATHI

OBJajieHHe YHUBEPCAJIbHBIMY MO3HABATEIbHBIMY IEHiCTBUSIMH

basosvie nocuueckue Oeticmeusi: caMOCTOATENBHO (HOPMYITHPOBATh U AKTyallU3HPOBAThH
npoOjeMy, BCECTOPOHHE €€ pacCMaTpuBaTh, OMNPEACNSITh IENH JeATEILHOCTH, 3ajaBas
napamMeTpbl M KPUTEpUU HUX JOCTUKEHHUS, COOTHOCHUTHh pEe3yJbTaThl JEATEIbHOCTU C
MOCTaBJICHHBIMHU IEJISIMU; HCTIOIB30BAaTh ITPH OCBOCHUH 3HAHUH MPUEMBI IOTUUECKOTO MBIIIIJICHUS
— BBIJIETISATh XapaKTepHbIE MPU3HAKU MOHATUN U yCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOIb30BAThH
COOTBETCTBYIOIIHE TOHATHS JUIsi OOBSCHEHHs] OTISIBHBIX (DAKTOB W SBJICHWI; BHIOMpATH
OCHOBaHUS U KPUTEPHUH TSI KIaCCU(PUKAIIMU BEIIECTB U XUMHUUYECKUX PEaKIU; YCTaHABINBAThH
MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIYy HW3y4aeMbIMH SBJICHUSMH; CTPOUTH JIOTHYECKHE
paccyxJeHust (MHAYKTUBHbIC, AEAYKTHBHBIC, MO AHAJOTWHU), BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUS] B PACCMATPUBAEMBIX SIBJICHUSAX, (DOPMYIHpPOBATH BBIBOJBI M 3aKIIOYCHHUS;
MPUMEHSTD B MPOIECCE MO3HAHUS, UCIOJIb3yEMbI€ B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH,
npeoOpa3oBbIBaTh MOJEIBHBIE MPEJICTaBICHUS — XUMHYECKMH 3HaK (CHMMBOJ) JJIEMEHTA,



xuMuueckas (GopMmyna, ypaBHEHHE XHMHUYECKOH peakuud — TpU pElIeHUHd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a]a4, TPUMEHSATh HA3BaHHBIE MOJIETIbHBIC MPEACTABICHUS J1JIs1
BBISIBJICHUS XapaKTEPHBIX ITPU3HAKOB U3yYa€MbIX BELIECTB U XUMUYECKUX PEAKIUN.

bazosvie uccieoosamenvckue oeticmaus: BlajeTh OCHOBAMH METOI0B HAYYHOTO TIO3HAHUS
BEIIECTB U XUMUUECKHUX PeaKIuii; GopMyInpoBaTh LEIH U 3a/1a4H UCCIIEI0BaHuUs, UCIIOIb30BaTh
MOCTABJICHHBIC U CAMOCTOSATEIHHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBHI JIJIs1 POPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX
CY>KJICHUI; BJIa/JIeTh HABBIKAMU CAMOCTOSITEILHOTO ITJIAHUPOBAHMS M MIPOBEJICHUS YUYEHUUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
MPOTHO3MPOBATh €ro pe3ysbTaT, (OpMyIUpOBaTh OOOOIICHWS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEJOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHON
paboTe; mpHOOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATEIHCKOM M MPOSKTHOH AESITeNbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY IOMCKY METOJIOB pelIeHUs
MPaKTUYECKHUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

Paboma ¢ ungopmayueii: OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHUKAX HH(POpMAIUU
(Hay4YHO-TIOMYJISIpHAS JIMTEpaTypa XUMHYECKOTO COJEP KAaHHS, CIPABOYHBIE MMOCOOUS, PEeCypChl
WuTepHera), aHanu3upoBaTh HHMOPMALMIO Pa3NUYHBIX BHAOB U (OpM MpeAcTaBlIeHUS,
KPUTHYECKH OIEHUBATh €€ JIOCTOBEPHOCTh W HENMPOTHBOPECYMBOCTH, IMPUOOPETATH OIBIT
UCIOJIb30BaHUsl MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUI U Pa3IMYHBIX MMOUCKOBBIX
CUCTEM; CAMOCTOSITEIILHO BEIOMPATh ONTHMAIILHYO (DOpMY MpeicTaBIeHUS HH(DOPMAIHU (CXEMBI,
rpaduku, quarpamMmbl, TaOJIUILIBI, PUCYHKU U JPYTHE); UCIOIb30BaTh HAYUHBIHN S3bIK B KAU€CTBE
CpeacTBa MpU paboTe ¢ XUMUIECKOW MH(POPMAIIHCH: TPUMEHSITh MEXKIIPEAMETHBIC ((PU3NIECKUE
Y MaTeMaTUYeCKUE) 3HAKH U CUMBOJIBI, (pOopMyJIbl, a0OpeBUATypbl, HOMEHKJIATYPY; UCIOIb30BaTh
U TIpe00pa3oBLIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISAHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMHU Y4eOHBIMU JeHCTBUAMM:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/1aeéMOM TeMbI B XOJ€ JUANOra W/ WA JUCKYCCHH,
BBICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOU TMPEAJIOKEHUS OTHOCUTEIHHO BBIMTOIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNAaTh C MPE3ECHTALUENW PE3yJIbTATOB MO3HABATEIBLHON NEATEIbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU TIPH  BBITIOJIHEHHUH XUMHYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl IO WCCIECIOBAHHIO CBOIMCTB HW3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO MpPOeKTa U (POPMYIHPOBATh BHIBOJABI MO pe3yJibTaTaM MPOBEIEHHBIX
MCCIICTOBAHHM MyTEM COTTIACOBAHMS MO3UIIMI B X0O€ 00CYKIEeHUS U 0OMEHAa MHEHHSIMH.

OBJajieHHe YHUBEPCAJIbHBIMY PEryJsiTUBHBIMU YUeOHBIMU A€ CTBUAMM:

CaMOCTOATENIbHO TUIAHUPOBATh U OCYIIECTBIIATh CBOKO MO3HABATEIBHYIO AESATEIbHOCTD,
ompenensis e€ 1end W 3aJadd, KOHTPOJIUPOBATh W MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOPUTM JCUCTBUN TIPU BHIMIOJHEHHH y4e€OHBIX M MCCIIEIOBATENBCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C yUYETOM MOJyUEHHUs] HOBBIX 3HAaHUH O
BEILECTBAX U XUMHYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESTEIbHOCTM Ha OCHOBE caMoOaHaliu3a |
CaMOOILICHKHU.

I[MPEMETHBIE PE3VYJIbTATHI

1. chopMUPOBAaHHOCTH MPEICTABICHUI: 0 XUMUYECKON COCTABJISIFOLIEH
€CTECTBCHHOHAYYHOW KapTUHBI MHpPA, PO XUMHH B TIO3HAHWU SIBJICHHH TPUPOJIBI, B
(GOpMUPOBAHUM MBINUICHUSI W KYJbTYPbl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEO0OXOAMMOM JJIsl peIIeHUsT TPAKTUYECKUX 3a71a4 U IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K
CBOEMY 37J0POBBIO U IIPUPOJHOM CPELE;

2. BIAJICHHE CHCTEMOM XUMHUYECKHX 3HAHWM, KOTOpas BKJIFOYAET: OCHOBOIIOJIArarollue
MOHITHUS (XUMHUYECKUN 3IIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0YKa aroma, S-, p-, d-dJIeKTpOHHBIE
opOUTa aTOMOB, HOH, MOJIEKYJIa, BAJIECHTHOCTD, 3JIEKTPOOTPUIIATENIbHOCTD, CTETIEHb OKUCIICHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJIIpPHAs Macca, MOJIAPHBIM 00bEeM, YTIJICPOJHBIN CKeNeT,
GbyHKIIMOHAIbHAS TpyMMa, pauKkail, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,



YTJIEBOIOPOAbI, KUCIOPO- U a30TCOJEpIKAIINE COeTMHEHNUs, OMOJIOrMYeCKH aKTHBHBIE BEIlleCTBA
(YyraneBozpl, JKUpBI, OENKH), MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COCIMHEHUS, KPUCTAIMUECKas peHIeTKa, THUIbl XUMUYECKHX peakuuid (OKUCIUTEIHHO-
BOCCTAHOBUTEINIbHBIC, JK30-U JHJOTEPMUYECKHE, pEaKUWd HOHHOrO OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS Jucconuanus, OKHCIIUTEND,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIMH, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHYECKOIO CTpOeHHusi opraHnuuyeckux BemectB A.M. bBytnepoBa, Teopus
ANEKTPOIUTUYECKON TUCCOLMAlnU, nepuoandyeckuil 3akol [[.1. MeneneeBa, 3akOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3bIK XHUMHUHU, (AKTOJOTUUYECKHE CBEICHHUS O
CBOICTBaxX, COCTaBE, MOJIYYEHUH U OE30I1aCHOM HCIOJIb30BaHUU BAKHENUIINX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOH IEATEIbHOCTH YEJIOBEKa;

3. cpopMHpPOBaHHOCTH YMEHHH BBISBIATH XapaKTEpPHbIC TPHU3HAKK M B3aUMOCBS3b
W3YUYEHHBIX IOHATUM, MPUMEHATh COOTBETCTBYIOIIME IOHATHUS NPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALLEHUI; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUSMU M MPEJICTABICHUAMH JIPYTUX €CTECTBEHHOHAYUYHbIX
IIPEIMETOB;

4. chopMHpPOBAaHHOCTh YMEHUN HCIONB30BATh HAUMEHOBAHUSA XUMHUYECKUX COCTUHEHUN
MEXJIyHapOJHOIO COK03a TEOPETUYECKOW W NPUKIATHOW XMMHUM M TPUBUAIbHBIE HAa3BaHUS
BaXHEHMIIINX BEIIECTB (ITHUIICH, alleTUJICH, MIHLEePUH, PeHo, popManbaeru, yKCycHasi KUCIoTa,
[JIMLIMH, yTapHbIU ra3, yriaeKucibli ra3, aMMuak, raiieHast U3BeCTb, HeraneHasi U3BeCTh, IUTheBas
CoJla ¥ JAPYTUX), COCTABIATH (POPMYJIbI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMHUUYECKHUX peaklni, OOBACHATh UX CMBICI; TIOATBEPAKIATh XapaKTEPHbIE XUMUUYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOLIMMHU SKCIEPUMEHTAMH U 3aMUCAMU YPAaBHEHUN XUMUYECKUX PEAKLIUN;

5. chOpMUPOBAHHOCTb  YMEHUN  yCTaHaBIMBaThb  IPUHAUIEKHOCTb  H3YYEHHBIX
HEOPTraHWYECKUX M OPraHUYECKHX BEUIECTB K ONPEJEICHHBIM KJlacCaM U rpynrnam COeAUHEHUH,
XapaKTepU30BaTh UX COCTaB U BAXKHEHIIME CBOMCTBA; ONpPEAENATh BUIbl XMMHUECKHUX CBSI3EH
(koBalleHTHAsi, HMOHHAs, METaJUIMYecKas, BOJOPOJHAs), THUIBI KPUCTAUTUYECKUX PEIIETOK
BEIIECTB; KJIacCU(PUIIMPOBATh XUMUUECKHE PEaKIUU;

6. BJIaJIcHWE OCHOBHBIMU METOIAMH HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUMN
(HabmroieHne, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHUE);

7. chOpMHUPOBAHHOCTh YMEHUH TMPOBOJUTH paCUYeThl MO XUMHUYECKUM QopMyliaM H
YpaBHEHUSM XUMUYECKUX PEAKIINN C UCTIOIb30BaHUEM (PU3UUYECKUX BEIHUNH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCJIOBHUS) TIa30B,
KOJIMUECTBA BEIIECTBA; UCIOJIb30BaTh CUCTEMHbIE XUMHUUECKHUE 3HAHUS JJIsl IPUHATHUS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHUEM;

8. chOpMUPOBAHHOCTh YMEHMH IJIAHUPOBATH U BBINOJHITH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYEHHUE ITUIICHA U U3YUYECHHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMU Ha aJbJAETUIbl, KpaXMall, YKCYCHYIO KHUCJIOTY; JE€HaTypauus
OENKOB MpPU HArpeBaHUM, IBETHbIE PEAKIUU OEJIKOB; MPOBOJIUTH PEAKIIUU HOHHOTO OOMEHa,
OTpeeNiATh Cpely BOAHBIX PAaCTBOPOB, KAueCTBEHHbIE peakluu Ha cyinbdar-, kapOoHAT- U
XJIOPUA-aHUOHBI, HAa KAaTHOH AaMMOHMS; peIlaTh HKCIEPUMEHTANbHbIE 3aJaud 10 TeMaM
"Metamns" u "Hemeramibl") B COOTBETCTBHMM C IpaBHWJIaMHU TEXHUKU O€30MacHOCTH MpU
oOpalieHny ¢ BeleCTBAMU U J1aOOpaTOPHBIM 00OpYJIOBaHMEM; MPEACTABIATh PE3YJIbTaThl
XUMHYECKOI0 SKCIepuMeHTa B (opMe 3almucd YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIUil u
(GbopMyIMpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

9. chopMHUPOBAHHOCTh YMEHHUS aHAIU3UPOBATH XUMUYECKYIO MHPOPMAIUIO, OTYYaeMYyIO
U3 Pa3HbIX UCTOUYHUKOB (CPEJCTB MaccoBOi nH(popmanuu, cetb HTEpHET U IpyTHe);

10. chopMUpPOBAaHHOCTH YMEHHI COOIIOATh TPABHJIA SKOJOTUUYECKH IEJIeCO00pa3HOTo
NOBEJCHUS B OBITY M TPYJOBOH [EATENBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbsS U
OKPY’KAIOIIEH MPUPOJHON CPEAbl; YUUTHIBATh OMACHOCTh BO3JECMCTBUS HA KUBBIE OpraHU3MBbI
OIPEEIICHHBIX BEIIECTB, IOHUMAsl CMBICII IOKA3aTeNsl IPEAEIbHON JOMYCTUMON KOHIIEHTPALUH.



3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA «XUMMUS»

3.1 O0bem yueOHOTro npeamera « XuMHs» U BUAbI Y4e0OHOI padoThl

Bup yueOHoi1 padoThI Oo6bem
4acoB
O0beM padoThHI 00Yy4aIONIUXCSH B AKAIeMHYECKHX Yacax (Bcero) 78
O0bem pa0oTbl 00y4amwIIMXCA BO B3aMMOAEHCTBHM C 78
npenoaasareseM (Bcero)
B TOM YHUCJIE!
JICKIIUU 40
71a00paTOPHBIC 3aHATHS 38
IIpome:kyTouHas arrectauus B popme
Ne 1 cemecTp — KOHTpOJIbHAS paboTa 1
No 2 cemectp — nud.3auer 2
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3.2 TemaTuuyecKuil IVIAH M COJEePKAHUE YUEOHOI0 NpeaMeTa XUMMS

TemaTnyeckne 0JJ0KH, OcHoOBHOe coiep:KaHue O0BeM OcHoBHBIE BUABI AeITeILHOCTH
TeMBbI 4acoB o0yuawuierocst
1 2 3 4
Pazneu 1. OBIIASA U HEOPTAHUYECKASA XUMMUSA 32
Tema 1.1. CoJiepkaHue JICKIIUU
OcHoBHbIe MOHATHA M | 1| XuMudecKuii anmeMeHT. AToM. SI1po aTomMa, H30TOIIBI. PackpsIBaTh CMBICIT N3y4aeMbIX TOHATUI
3aKOHBI XMMHH. DnexTpoHHas 000704YKa. DHEPreTUYECKUE YPOBHH, (BBISBIIATH UX XapaKTepHbIE PU3HAKH),
Crpoenne aToM0OB NOJypOBHHU. ATOMHbBIE OpOUTAIIH, S-, P-, d- SIEMEHTHI. 2 YCTaHABIIMBATh UX B3aUMOCBS3b.
XHMHYECKHX Oco0eHHOCTH pacnpeneneHus IEKTPOHOB 0 OPOUTAIISIM B PackppiBaTh CMBICII NEPUOAUYECKOTO 3aKOHA
3JIEMEHTOB. aToMax 3JIEMEHTOB IIEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS . 1. MeneneeBa u AEMOHCTPUPOBATH €I0
KoH(urypauusi aroMoB. OCHOBHbIE XUMHUYECKUE 3aKOHBI. CHCTEMaTU3UPYIOILYI0, O0BSICHUTENIBHYIO U

Jlabopamopnoe 3anamue Nel. «OcHosHble KoauuecmeeHHbvle MIPOTHOCTUYECKYIO (DYHKITHH.
3aKOHbl 6 XUMUU U pacyemvl No YPAGHEHUAM XUMUUECKUX 2 XapakTepHu30BaTh JIEKTPOHHOE CTPOEHUE
peaxryuiiy. aTOMOB XHUMUYECKUX 3J1€MEHTOB 14
OTHOcUTEIbHBIE aTOMHASI U MOJIEKYJIsipHast Macchl. MossipHast NEepUOJIOB, UCIOIb3Ys MOHATHUSA S-, P-, d-
Macca. KonmnuecTtBo BemecTsa. MaccoBas 101 BELIECTBA. 3aKOH AJIEKTPOHHBIE OPOUTAIIN, SHEPTETUUECKHE
ABoraapo. Mosmsipabsiii 00beM Ta30B. OTHOCUTENBHAS TIIIOTHOCTh YPOBHH.
ra3oB. PacdeTsl o ypaBHEHUSAM XUMHUYECKHUX PEAKIIUN € OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
HCIOJIb30BaHUEM MACCOBOM JIOJIH BeIllecTBa, 00beMa CBOMCTB XMMHYECKHX DJIEMEHTOB U UX
(HopMaJIbHBIE YCIIOBHUSI) ra30B, KOJMYECTBA BEIIECTRA. COEIMHEHM 110 IeproiaM U rpyImiam

Tema 1.2. ConeprxaHue JeKINH [Tepuoanueckoint cucremsl /. . Menneneesa

Hepuonnyeckuii 3akon | 1| [Nepuonuueckuii 3akon u Ileproauueckas cucrema
u [lepuoguyeckas xumuueckux 3nueMeHnToB . 1. MenaeneeBa. CBs3b
CHCTeMa XUMHYECKHX NEPUOANYECKOro 3aKoHa U [leprnonnyeckoil cucTemMsl 2

semenToB 1. U.
MenpeneeBa, X CBA3b
¢ COBPpEeMEHHOI
TeopHueH CTPOeHUs
aTOMOB.

XUMHYECKHX DJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEILIECTB
10 TpyInIaM ¥ rnepuojam. 3HaueHue NEPUOANUYECKOTO 3aKOHa
1 CUCTeMbI XuMHuIeckux sneMeHToB /.M. Menzaeneera B
pa3BUTUU HAYKH.
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TemaTuueckue 6,10KH, OcHoBHOe coJep:kaHue O0bem OcHoBHbBIE BH/IbI 1eSITeJILHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4
Jlabopamopnoe 3anamue Ne2. «3yuenue nepuoouueckux
3GKOHOMEPHOCMEU U UX 83AUMOCEA3U CO CIMPOEHUEM AMOMOBH. 2
VYcTaHOBIIEHHE CBSI3U MEXKy CTPOEHUEM aTOMOB XMMUYECKHUX
AJIEMEHTOB U MEPUOINYECKIM U3MEHEHHEM CBOMCTB
XUMHUYECKHUX IEMEHTOB U UX COCIMHEHU B COOTBETCTBUH C
nosiokeHueM llepuoanueckoit cucreMsl. Pelienne npakTuko-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA XapaKTEepPU3ALUIO
XUMHYECKHUX AIEMEHTOB «MeTauinueckue / HEMETaNTHICCKUE
CBOMCTBAa XMMUYECKHX AJIEMEHTOB B COOTBETCTBUU C UX
AJEKTPOHHBIM CTPOCHHUEM U TOJIOKEHUEM B TIEPUOIUIECKOM
chcteMe xuMu4deckux sneMeHToB /.M. MeHnieneesa»
Tema 1.3. CopepxaHue JeKIUU
CTtpoeHue BemiecTBa 1| Crpoenue BeniecTBa. XuMUUecKasi CBA3b. BUbI XMMUYECKOM PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI
U NIPUPOJA XMMHUYECKOM CBSI3M (KOBaJICHTHAs HETIOJIApHAs U MOJISIpHasi, HOHHA, (BBLOENIATH UX XapaKTepHbIE IPU3HAKN) U
cBsi3u. MHorooopasue MeTanudeckas ). Mexanu3Mbl 00pa3oBaHusl KOBaJICHTHOU 2 MPUMEHATH 3TU MOHATHUS IPU ONKUCAHUU
BellecTB. XUMHUYECKOH CBsI3M (OOMEHHBIN U TOHOPHO-AKIIETITOPHBIN ). COCTaBa M CTPOCHUS BEIECTB, /ISl O0OBSICHEHUS
BonoponHas cBsi3b. BaleHTHOCTE. DIE€KTPOOTPULIATENBHOCTD. OTJENbHBIX (DAKTOB U SBICHHIA.
Crenenb okucienus. IOHbI: KaTHOHBI U aHUOHBI. BemecTa Onpenenats BUABI XUMUYECKOM CBSI3H
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUsI. ArperaTrHbie (KOBalIeHTHOM, MOHHOM, METATITUYECKOMH,
cocTosiHMs BeriecTBa. Kpucrammaeckue u aMopQHbIe BOJIOPOJIHOM) B COSAMHEHUSX; THIT
BEI[ECTBA. 3aKOH MOCTOSITHCTBA COCTaBa BEIIECTBA. THUIIbI KPUCTAJUTMYECKOUN pEelIETKH KOHKPETHOTO
KPUCTAJUTMYECKHUX PEIICTOK (aTOMHAasi, MOJICKYJISIpHAS, BEIIIECTBA.
WMOHHAsI, METAJTNYECKasi). 3aBUCUMOCTb CBOMCTBA BEIIECTB OT Ornpenensarb BaJIGHTHOCTh U CTENEHb
THTIA KPUCTALTUICCKON PEIETKH OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B
Jabopamopnoe 3auamue Ne 3. « Cmpoenue geugecmea u npupooa 2 COEJIMHEHMSIX Pa3IMYHOTO COCTaBA.

XUMUYECKOU CBA3UN.

JleMOHCTpanus MOAENe KPUCTAUIMYECKUX PEIIETOK: HOHHOU
(xJ0pua HaTpus), aTOMHOM (rpadut u anmas), MOJIEKYISIPHON
(YTJIeKUCIBIN Ta3, noj), METAJTHIECKON (HAaTPHii, MAaTHUIA,

BJ'Ia)IeTI) HU3y4aCMbIMH XUMHWYCCKUMHU
IIOHATUAMU.
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TemaTuueckue 6,10KH, OcHoBHOe coJep:kaHue O0bem OcHoBHbBIE BH/IbI 1eSITeJILHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4
Menb). Perienne npaktuyeckux 3ajaHuii Ha COCTaBIICHUE
ANIEKTPOHHO-TpaduiecKux Gopmyn 3neMeHTOB 1—4 mepuooB
Tema 1.4. CoJiepaHue JICKIIUH » PackpbIBaTh CMBICIT M3y4aeMbIX TOHITHIA
Kaaccupukanus, Knaccudukanus Heopranndeckux pemiects. Homenknarypa (BBLIETSATH UX XapaKTEPHbIC IPU3HAKH) U
U HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB (OKCHUJIbI, TUIPOKCHIBI, KUCIIOTHI, MPUMEHATH 3TU NOHATHUS IPU ONKUCAHUU
HEOPraHM4YeCcKUuX coni). XuMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 2 COCTaBa U CTPOECHUSI HEOPTaHUIECKUX
BellecTB. | | HEOPTaHMIECKNX BEIICCTB (OKCHIOB, THAPOKCH]IOB, KUCIIOT, BEIIECTB, /ISl O0ObSICHEHUS OT/ICIbHBIX (PAKTOB
coJied u ap.). [eneTnueckas CBsA3b HEOPraHUYECKUX BEIIECTB, U SABJICHUU.
MPUHAUISKAIUX K PA3IMYHBIM KJIacCaM. 3AKOHOMEPHOCTH B ChopmupoBaHHOCTH YMEHHUS XapaKTePU30BaATh
M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOIOPOIHBIX COCTaB M Ba)XKHEHIIIME CBOMCTBA BEIICCTB,
COEIMHEHUH, BHICIIIMX OKCHUJIOB M THAPOKCHJIOB. MIPUHAUISKALUX K ONPEEICHHBIM KJIaccaM U
Jlabopamopnoe 3anamue Ne 4. « Homenknamypa Heopeanuieckux 2 IpyIIaM COEJMHEHHUH (IIPOCThIE BENIECTBA,
geujecmey. OKCH/JIbI, TUAPOKCHUIBI, COJH, KIUCIIOTHI).
Perenne mpakTHuecKuX 3aJjaHUM MO KIacCH(PHUKAIIH, [ToaTBepx1aTh CylIeCTBOBAaHNE TEHETHUECKOM
HOMEHKJIaType U XUMHYECKUM (opMyriaMm HEOPraHUIEeCKUX CBA3U MEXI1Yy HEOPraHUYECKUMHU BEIIECTBAMU
BEIIECTB PA3IMYHBIX KJIACCOB (yrapHBIi ra3, yIJeKUCIbIi Ta3, C MOMOIIBIO YPABHEHUH COOTBETCTBYHOIIUX
aMMHaK, raiieHasl U3BeCTh, HeramieHast U3BeCTh, IINThEBAsA COMa 1 XHMHUYECKMX PEAKIIUH.
JPYTUX): Ha3BaHU BellecTB Mo MexayHapoanoi (MIOITAK)
WJTU TPUBUATILHOW HOMEHKJIATYype U COCTaBlIeHUEe (HOPMYITBI
XUMHUYECKHUX BEILIECTB, ONPEACIICHUE MPUHAJICKHOCTH K KJIaccy.
[Touck nHpopMaIMK 10 Ha3BaHUSAM, UIEHTU(PUKATOPAM,
CTPYKTYPHBIM (hopMyaM. AHAIU3 XUMHUECKOH nH(OpMaIny,
MOJTy4aeMOU U3 pa3HbIX UCTOYHHUKOB (CPEACTB MacCOBOM
uHdopMmaluu, cetb HTEpHET U Apyrue).
Tema 1.5. Coneprxanue JIEeKIHA
Tunbl XuMHYeCKHX
peaxuuii. 1| Xumnueckast peakuus. Knaccudukarus XUMHYECKUX PEaKIIHii OOBACHATH 3aBUCHIMOCTh CKOPOCTH

B HEOPraHMYECKOM U OpraHMYeCKON XUMUU. 3aKOHbI
COXpaHEHUsI MaCcChl BEIIECTBA, COXPAHEHUS U IIPEBPALLECHUS
SHEPIMM NPU XUMUYECKHUX peakuusiX. OKUCIUTEIbHO-

XUMHUYECKON PEAKIIUN OT Pa3JINYHbIX
(bakTopoB.
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TemaTuueckue 0J10KH,

OcHoBHoOe cogepkaHue

O0nLeMm

OcHOBHbBIE BHUABI 1€ATCIBbHOCTH

TEMBI JacoB o0y4aronierocst
1 2 3 4
CkopocTh XMMHYECKHX BOCCTaHOBUTEJIbHBIEC PeaKuU (YpaBHEHHs OKUCIICHHUSI- Onpenenars XxapakTep CMEIICHUS
peakuuii. XummuyeckKoe BOCCTAHOBJICHUS, CTEIIEHb OKUCIICHUS, OKUCIUTEb U XUMHUYECKOTIO PABHOBECHUS B 3aBUCUMOCTU OT
paBHOBecHe BOCCTAHOBUTEIb, OKACIUTEIbHO-BOCCTAHOBUTEIIbHbBIE 2 BHEIIHEro Bo3aencTBus (mpunuun Jle
peaxkuuu B IIPUPOJE, IPOU3BOACTBEHHBIX IIpoLIECCax U [Tatenbe).
KU3HECATEIbHOCTH OpraHu3MoB). CKOPOCTh peakiuu, ee CocTaBisATh ypaBHEHUS PEaKLUi pa3InyHbIX
3aBHCUMOCTD OT Pa3JIMYHBIX (PAKTOPOB: MPHPOIBI THIIOB; ITOJIHBIE U COKPALIEHHBIE YPAaBHEHUS
pearupyromx BeUeCTB, KOHIEHTPALMHN PEearupyrommx peaxkiuii HFOHHOTO OOMEHa, YUUTHIBas YCIOBHUS,
BEILECTB, TEMIIEPATYpPhI U ILIOIIAINA PEAKIIMOHHON IIPY KOTOPBIX 3TU PEAKLUH UIYT 10 KOHIIA.
noBepxHocTU. TernnoBbie 3 PEeKThl XUMUYECKUX PEaKIIHii: Hcnonp3oBath mpoBeeHE, HAOIIOICHUE U
9K30- U SHAOTEpMUYeCcKUe peakuu. OOpaTuMble peakLuu. ONMCAaHUE XUMHUYECKOI0 KCIIEPUMEHTA
Xumnueckoe paBHoBecHe. DaKkTopsl, BAUSAIOIINE HA (IeMoHCTpaIMOHHbIE U J1a00paTOPHBIE OMBITHI,
COCTOSIHME XMMHUYECKOTI'O paBHOBECHS (KOHLIEHTPALIUS MPAaKTUYECKHE PAOOTHI): TI0 ONPEICIICHUIO
peareHTOB UM MPOAYKTOB PEaKLuy, JaBlIeHHEe, TEMIIEPaTypa). Cpelbl BOAHBIX PaCTBOPOB BELIECTB, PEAKIUN
[Tpunnun Jle Ilarense HMOHHOTI'0 0OMEHA, BIIMSHUIO Pa3INYHbIX
Jlabopamopnoe 3anamue Ne 5. « Bausnue paziuynvlx ghaxmopos 2 (haKkTOpOB HA CKOPOCTH PEAKITUH.

HA CKOPOCMb XUMUYECKOU PeaKyuiLy.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX 3aJaHUI HA aHAJIU3
(akTopOB, BIUSAIOIIUX HAa U3BMEHEHUE CKOPOCTU XUMHUYECKOM
peakuuu. 3aBUCUMOCTb CKOPOCTU XMMHUYECKON peakuu OT
MIPUCYTCTBUS KAaTaJIU3aTOpa Ha IPUMEPE PA3JIOKEHHUSI IEPOKCUIA
BOZIOPOJIa C IIOMOIIBIO JUOKCUA MapraHiia U KaTajaasbl.
Pemenne npakTuKko-OpUEHTUPOBAHHBIX 33JaHUI HA IPUMEHEHUE
npuHuuna Jle-Illarense 11 HaX0KAEHUS HAIIPaBICHUS
CMEUICHUS PABHOBECHSI XUMHUYECKON PEAKIIMH U aHAJIU3
(bakTOpOB, BIUSIOMIMX Ha CMELIEHHE XUMUYECKOTO PaBHOBECHS.

[IpencraBiasTh pe3ynbTaThl XUMHUYECKOTO
HKCIEpPUMEHTa B (JOpPME 3aIUCH YPaBHEHUM
COOTBETCTBYIOIIMX PEAaKLUN U IeJaTh BHIBOABI
Ha UX OCHOBE.
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TemaTnueckne 0J10KkH, OcHoBHoOe cogepkaHue O0bem OcHoOBHbIE BH/IBI 1eSITeIbHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4
Tema 1.6. CoJiepaHue JICKIIUH
PacrBopbl, TCOpHUS 1| PactBopsl. Buaipl pacTBOpOB 110 COIEPKAHNIO PACTBOPEHHOTO PackpsIBaTh CMBICT U3y4acMbIX IOHATUI
3JIEKTPOJIUTHYECKOM BemecTa. PactBopumocts. [loHsATHE O 1HUCTIEpCHBIX (BBLAETIATH UX XapaKTepHbIE PU3HAKN) U
AUCCOLUALMH U cucreMax. MIcTuHHBIE M KOJJIOMIHBIE PACTBOPBL. MaccoBas IIPUMEHSATH 3TU NIOHATHUSA IIPU ONMCAHUH
HOHHBbIN 00MeH. J10J14 BellecTBa B pactBope. [loHsTre o BogopogHom 2 COCTaBa U CTPOEHUS BEILLECTB, JJIs OObSICHEHUS
nokasarene (pH) pactBopa. DnekrponutTuyeckas OTIENBHBIX (DAKTOB U SBICHUIA.
nucconuanus. CHUIIbHbIE U Cl1a0ble 3JEKTPOIUTHI, CnenoBath paBuiIaM I0JIb30BaHUS
HERJIEKTPOJIUTHI. Peakium HOHHOro 0OMeHa. XUMHUYECKOH MOCy 101 U 1a00paTOPHBIM
Jlabopamopnoe 3anamue Ne 6. «lIpucomosnenue pacmeoposy. 2 obopynoBanueMm. [IpeacraBnsaTe pe3yabTaThl
[IpuroroBiieHHE paCTBOPOB 3aJAHHONW MACCOBOM J0JIEN XUMHUYECKOT0 SKCIIEPUMEHTA B (hopMe 3aIucu
PacTBOPEHHOIO BEILIECTBA, IPOBEACHUE PeaKUi HOHHOTO YPaBHEHHUH COOTBETCTBYIOIIMX PEAKIMN 1
oOMeHa, OpeIeNICHHE CPEAbl PACTBOPOB BEIIECTB C MMOMOIIBIO JIeJIaTh BBIBOJIBI HA X OCHOBE.
YHHMBEpCAJIbHOTO MHMKaTopa (Kucias, HeTpaibHasi, IIpoBOAUTE BBIYUCICHUS C UCIIOJIB30BAHUEM
iesnioyHasi). 3a/laHns Ha COCTABJIEHUE HOHHBIX PEaKIIHiA. MTOHATHUS «MAcCCOBast JA0JIs BEIIECTBA B
Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3alaHUM HA pacTBoOpe».
pacTBOpPBI, UCTIOIb3yEMbIE B OBITOBOM U IPOU3BOACTBEHHOMN
JESATEIbHOCTH YEJIOBEKA.
Tema 1.7. ConeprxaHue JeKIUH
Pu3NKO-XUMHUYECKHE 1| Metanel. [Tonoxxenue metamos B [lepuonnueckoii cucreme PackpeiBath CMBICI U3y4aeMbIX TOHATHN
CBOIiCTBA XUMHUYECKHUX 1eMEHTOB. OCOOEHHOCTH CTPOEHHUS (BBLOENIATH UX XapaKTepHbIE IPU3HAKN) U
HCOPraHu4CCKUuX ANIEKTPOHHBIX 000JI0YEK aTOMOB MeTau1oB. O01mue 2 OPUMCHSATh 3TH ITOHATUS IIPHA ONMHUCAHUH
BEIICCTB. ¢duznueckue cBoiictBa MerasmuioB. CIuiaBbl METaJIOB. COCTaBa M CTPOCHHUS BELIECTB, JIIsl OObSICHEHUS

DNEeKTPOXUMHUUECKUH Psi/i HANIPSKEHUH METaJlIOB.
XYMHYeCKHe CBOMCTBA BaXKHEUILINX METaJUIOB (HATpHii,
KaQJIMM, KaJbLIMi, MAarHUH, aTIOMUHUN, TUHK, XPOM, XKEJIE30,
Meb) B X coennHeHui. O0mme crocoObl MOTyYeHHs
MeTaiuioB. [IpuMeHeHe MeTaIoB B OBITY U TEXHUKE.

OTAENbHBIX (DAKTOB U SBJICHUU.

OOBACHATH 001I1E 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB — METAJLJIOB,
HEMETAJUIOB U UX COCIMHEHHM C YUETOM
CTPOEHMSI UX aTOMOB U ITOJIOXKEHMUSI B
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TemaTuueckue 0JI0KH, OcHoBHOe coJep:kaHue O0beMm OcHoBHbBIE BUIBI 1eSITEJIbHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4

2| Hemeramnmnsl. [Tonoxxenue nemeramio B [lepuoanyeckoi [Tepuonuueckoit cucreMe XMMUYECKUX
cucreme xumuueckux aemeHToB [[.. MenneneeBa u anemeHToB J[. 1. Menaeneesa.
0COOCHHOCTH CTPOCHHS aTOMOB. DU3HNUYECKUE CBOMCTBA 2 XapakTepu3oBaTh (OMUCHIBATH) 00IIHE
HEMETAJUJIOB. AJIJIOTPOIHUS HEMETAUIOB (HA IIpUMEpPE XHMUYECKHE CBOMCTBA METAIJIOB U
KHCTI0poJa, cepsl, hocdopa u yreponaa). XuMHUIECKHUe HEMETAJIOB, UX BAXKHEHIIINX COSINHEHHH,
CBOMCTBA U NMIPUMEHEHNE BAKHEHUIITUX HEMETAIIOB MOATBEPIK/IAst 3TO ONKUCAHKUE PUMEpPaAMU
(ranoreHoB, cepsl, a3oTa, pocdopa, yrepoaa U KpeMHUs) U YPaBHEHH COOTBETCTBYIOIIMX XUMHUYECKUX
WX COCMHEHUN (OKCUAO0B, KUCIOPOJCOAEPIKAIINX KUCTIOT, peakiuii; MPUMEHEHUE METAIIOB B PA3IUYHBIX
BOJIOPOJHBIX coeTMHEHMH ). [I[puMeHeHne BaXKHEHIIINX 0051acTAX, a TaK)Ke UCIOJIH30BaHUE UX IS
HEMETAJIOB U X COCIMHCHUM. CO3/IaHUsl COBPEMEHHBIX MAaTEPUAJIOB U

Jlabopamopnoe 3anamue Ne 7. « Duzuko-xumuyeckue ceoucmeda 2 TEXHOJIOTUH.

HEOp2aHUYecKux eujecmay. XapakTepu30BaTh BIUSHAE HEMETAJUIOB U UX

CocraBiieHHEe YypaBHEHUH XWMHUUYECKUX PEaKIHMid C y4dacTHEM COEJIMHEHM Ha KUBbIE OPTaHU3MBI;

MPOCTBIX U CJOXHBIX HEOPTaHMUYECKUX BEIIECTB: METALIOB U OMHCHIBATH MPUMEHEHHUE B PA3TUIHBIX

HEMETAJJIOB; OKCHJIOB METAJIJIOB, HEMETANIOB U aM(pOTEPHBIX 001acTAX MPaKTHUECKOH 1eATeTbHOCTH

JJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUHN U aM(POTEPHBIX yeJIoBeKa.

TUAPOKCUIOB; HEOPTraHMYECKHX COJIEH, XApaKTePU3YIOIIHX HUX OnwuceIBaTh CIIOCOOBI 3alIUTHl METAJIJIOB OT

CBOICTBA. KOpPPO3HH.

Pacuérel Mmacchl BemiecTBa Wi 00bEMa ra3oB 0 U3BECTHOMY [IpoBoaUTH peakinK, MOATBEPKIAIOIINE

KOJINYECTBY BEIIECTBA, MACCEe UM 00BbEMY OTHOTO U3 XapaKTepHbIE CBOMCTBA N3y4YaeMbIX BEIIECTB,

YyYacCTBYIOIIMX B PEAKIIMU BEUIECTB, pacu&Thl Macchl (00bEMa, pacro3HaBaTh ONBITHBIM MYTEM KaTHOHBI U

KOJINYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIA OJTHO U3 AQHUOHBI, IPUCYTCTBYIOIINE B BOJTHBIX

BEILIECTB UMEET NMpUMecH. Perienne npakTuko- pacTBopax.

OPHEHTHUPOBAHHBIX 3a/IAHUHM HA CBOMCTBA, COCTAB, MOJIYYEHUE U

0€e301MacHOE HCIIOJIb30BaHNE BAXKHEUIITNX HEOPTaHUUYECKHUX

BELIECTB B OBITY ¥ NPOPECCUOHATBHOM IEATEIBHOCTH YeJI0BeKa

Jlabopamopnoe  3anamue N 8. «Hoenmughuxayus 2

HeopecaHu4eCKux e6euiecne ).
Pemienue OKCIICPUMCHTAJIBHBIX 3a/1a4 1O XUMHUYCCKHUM CBOMCTBaM
MCTAJUIOB M HCEMCTAJJIOB, IIO PACIO3HABAHWIO W TIOJTYYCHHIO
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TemaTuueckue 6,10KH, OcHoBHOe coJep:kaHue O0bem OcHoBHbBIE BH/IbI 1eSITeJILHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4

COCIUHEHUII METAJIOB M HEMETaUIoB  (B3aMMOJICHCTBUE
TUAPOKCHJIA ATIOMUHMS C PACTBOPAMU KHUCJIOT U IIETIOYEH,).
Wnentudukanus HeOpraHWYeCKUX BEIIECTB C HCIOIb30BAaHUEM
X (U3UKO-XUMHUYECCKUX CBOWCTB, XapPaKTEPHBIX KAYCCTBECHHBIX
peakuuii. KadyectBeHHble peakuuu Ha cynbdar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KATHOHBI METAJJIOB M KATHOH aMMOHUS

Pa3zpnea 2. OPTAHNYECKASA XUMMUSA 42

Tema 2.1. CopneprxkaHue JeKLHUH PackpbIBaTh CMbICT N3y4aeMbIX TOHATUH,

Kiuacenpukanus, 1| Ilpenmer opraHn4eckoi XMMHH: €€ BOSBHUKHOBEHUE, pa3BUTHE YCTaHABIUBAThH UX B3aUMOCBS3b.

CTpPOeHHuEe 1 Y 3HAYEHHUE B MOJYUYECHUU HOBBIX BEILIECTB U MATEPUAIIOB. [IpuMeHATH MOJ0KEHUSI TEOPUU CTPOEHUS
HOMEHKJIATypa Teopust cTpoeHUs OpraHuyYeCcKuX coenuHeHnidi A.M. opranudeckux BemiecTB A. M. BytiepoBa aiis
OPraHMYecKux ByTtneposa, e€ ocHOBHbIE MON0KeHUs. CTPYKTYpHbIE 2 OO0BSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB

BelleCTB. (dbopMyIBl OpraHMuecKuX BemiecTB. ['oMomorus, nsomMepus. OT UX COCTaBa M CTPOCHUSI.
XuMHUY€EcKasi CBA3b B OPraHUYECKUX COCAMHEHUSIX: KpaTHbIE Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY TSI
CBSI3U, G- U TI-CBSI3U. COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
[IpencraBienue o kinaccuukany OpraHUNIeCKUX BEIIECTB. (dbopMyI1 OpTraHNYECKHUX BEIIECTB.
Homenkarypa opranndeckux coeuHeHuN Ornpenenats BUABI XUMUYECKOM CBSI3HU B
(cucremaTHyecKasi) U TPUBHAIBHBIC HA3BAHUSI BAYKHEHIIINX OpPraHUYEeCKUX COECTUHEHUSX.
MIPECTABUTENICH KJIACCOB OPTAaHMYECKUX BEIIECTB.

Jlabopamopnoe 3anamue Ne 1. «Homenxnamypa opeanuueckux 2

seujecmey.

O3HakomiieHHe ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB U
MaTepuaiaMH Ha UX OCHOBE, MOJEIIMPOBAHUE MOJIEKYJ
OpPraHUYECKHX BEIECTB, HAOIIOJIeHNE U ONHCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALLIEHUIO0 OPraHUYECKUX
BEIIECTB IPY HarpeBaHuM (IUIaBjiIeHUE, OOYTIIMBAHUE U TOPEHUE).
CocraBieHHe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (GOpMYIT
OpPraHMYECKHX BEIIECTB OTAEIbHBIX KJIACCOB, UCIIONb3YS UX
Ha3BaHUs 10 CUCTEMATHYECKOM U TPUBUAJIBbHON HOMEHKJIAType
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TemaTuueckue 6,10KH, OcHoBHOe coJep:kaHue O0bem OcHoBHbBIE BH/IbI 1eSITeJILHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4

(3TUIeH, aleTHIIeH, NULEpHH, (eHol, hopMabIerul, yKCycHast

KHCJIOTa, UIUH). Pacyetsl npocreiimeit popmysibt

OpPraHUYECKOM MOJIEKYJIbI, UCXOJS U3 DJIEMEHTHOIO cOcTaBa (B

%).

Tema 2.2. CoJiepkaHue JICKIIUU
Yraesoaopoabl U MX 1| IlpeaenbHbIe YIi1eBoAOPOAbI (AJKAHBI): COCTAB U CTPOCHHUE, 2 PackpsIBaTh CMBICIT N3y4aeMbIX TOHATUI
NPUPOAHBIE TOMOJIOTHYECKUN psiZl. MeTaH U 3TaH: COCTaB, CTPOCHUE, (BBIABIIATH UX XapaKTepPHbIC IPU3HAKN),
UCTOYHHMKHU. bu3HYeCKUe U XUMUYECKHUE CBOMCTBA (PeaKIMK 3aMEIICHUS U YCTaHaBJIMBATh UX B3aUMOCBSI3b,

TOpEHMs] ), TOJTYyYEHUE U IPUMEHEHHE. HCII0JIb30BaTh COOTBETCTBYIOLIME TOHATHUS

2| AJIKeHBI: COCTAaB U CTPOCHUE, FTOMOJIOTMYECKUN Psil. DTUIIEH U IIPU ONMCAHUM COCTaBa, CTPOCHUS U
MPOIMMIICH: COCTaB, CTPOCHHE, (PU3UUYECKHE U XHUMHUYECKUE MIPEBPAILICHUI OPraHUYECKUX COCUHEHU.
CBOMCTBa  (peakuuu TUIPUPOBAHMS, TaJOT€HHUPOBAHUSA, Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
TUApATAlUA, OKHUCJICHHS W TOJIMMEpPU3aIlui) TOJNy4YeHHE U COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
IIPUMEHEHUE. 2 (dbopMyJ1 OpraHMYECKUX BEIIECTB.
AJIKaIMEHBI: Oyranuen-1,3 u MeTmi0yTaauen-1,3, YcraHaBiIMBaTh NPUHAIEKHOCTD BEILIECTB K
XUMHYECKOEe CTPOEHHUE, CBOWCTBA (peaKilus MOIMMEpHU3allnn), ONPEJICTIEHHOMY KJIACCy YTIJIEBOJOPOJIOB IO
npuMeHeHue (I CUHTE3a MPUPOAHOTO U CHUHTETHYECKOTO COCTaBY U CTPOEHUIO, HA3bIBaTh UX 110
KayuyyKa U PEe3UHBI). CUCTEMaTUYECKOW HOMEHKIIATYPE; MPUBOIUTH

TPUBHAJIbHBIE HA3BaHUS OTJIEIbHBIX

3| ATKMHBI: COCTaB M 0COOCHHOCTH CTPOEHHSI, TOMOJIOTHYECKUI 2 NPEJICTABUTENICH YTIIIEBOIOPOJIOB.
pAl. AUETUJIeH: COCTaB, XUMHUYECKOE CTPOEHUE, PU3HUECKUE Ompenensats BUIbl XAMUYECKOH CBA3H B
U XUMHUYECKHE CBOMCTBA (PEaKIUH TUIPUPOBAHNUS, MOJICKYJIaX yIJI€BOAOPOJOB; XapaKTCPHU30BaTh
rajoreHUPOBAHMS, TUPATAIIMHA TOPEHHUS ), TIOTyYCHHUE U 3aBHCUMOCTh PEaKIIMOHHON CIIOCOOHOCTH
IPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU YTJIEBOJIOPOJIOB OT KPATHOCTH KOBAJICHTHOM
JUISL CBapKHU U PE3KU METAJIJIOB) CBS3HU.

4| ApoMaTnyecKue yriieBoAopoabl (apeHsbl). beH3on u Tomyon: XapakTepu3oBarh COCTaB, CTPOCHHE,

COCTaB, CTpOecHHE, (U3WYECKHEe M XHMHUYECKHE CBOWMCTBA
(peakuy rajJlOTeHUPOBAHUS M HUTPOBAHHUS), IMOIYyYEHHE U
npuMeHeHre. TOKCHYHOCTh apeHoB (BiMsHME O€H30j7a Ha

npUMEHEeHHe, PU3HMUECKUE U XUMUYECKHe
CBOMCTBA, BayKHEHIIINE CLIOCOOBI MOTYUYEHUS
TUNHWYHBIX NIPEICTABUTEIIEH PA3IIMYHbBIX
KJIaCCOB YIJIEBOJOPOJOB (METaHa, ITaHa,
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TemaTuueckue 6,10KH, OcHoBHOe coJep:kaHue O0bem OcHoBHbBIE BH/IbI 1eSITeJILHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4
opranu3M  4YeioBeka). [eHernyeckas  CBSI3b  MEXKIY 2 STHJICHA, alleTuJIeHa, OyTaauena -1,3, 6eHzona,
YIIEBOJOPOAMH, MPUHAICKAIIMMHU K PA3JIMUHBIM KIJIACCaAM. TOJIyOJ1a).
IIpuponHbie HCTOYHUKH YIVIeBOAOPOAOB. [IpupoaHbIii ra3 u CrnenoBaTh ipaBuiIaM 0e30MacHON paboOTHI B
normyTHbIe He(TsaHbIC Ta3el. HedTh 1 e€ nmpoucxoxacHue. nabopaTopuu MPH UCIIOJIb30BAHUU
CniocoObl mepepaboTKH HEPTH: IEPETOHKA, KPEKHHT XUMHUYECKOH MOCyAbl 1 000pyIOBaHUS, a
(TepMuYECKH, KAaTAIUTHUYECKUI ), TUPOiu3. [IpogyKTs TaKKe MpaBHJiaM 0OpaIleHUs C BEIIECTBAMH B
nepepaboTku He(TH, UX TPUMEHEHHUE B TIPOMBIIICHHOCTH COOTBETCTBUH C MHCTPYKLUSAMHU BBITIOTHEHHS
u B ObITy. KaMeHHBIN yronb B MPOAYKTHI €r0 IepepaboTKH 71a00PATOPHBIX OTBITOB M MMPAKTHIECCKUX PabOT
Jlabopamopnoe 3anamue Ne 2. «Ceoticmaa y21e6000p0008y. 2 I10 ITOJIYYECHUIO U U3YYEHUIO OPraHUYECKUX
TpuBHasibHas 1 MEXIyHAPOAHAS HOMEHKJIATypa, XUMHUYECKUE BEIIECTB.
CBOMCTBA, CIOCOOBI NOTYUYEHUS YITIEBOJOPOJIOB. [IpeacraBisaTe pe3ysbTaThl IKCIIEPUMEHTA B
Jlabopamopnoe 3auamue Ne 3. «llonyuenue smunena u 2 dbopMe 3arrcu ypaBHEHUIH COOTBETCTBYIONITUX
usyuenue e2o CeoUCmEy. peaKuuii U 1eJ1aTh BBIBOBI HA UX OCHOBE.
Jlabopamopnoe 3anamue Ne 4. «Mooenuposarue monexyn u 2
XUMUYECKUX npespaujeHull y2neeo00po0os (Ha npumepe 3mand,
Imunena, ayemuiena u op.) u 2aio2eHoOnPoOU3600HbIX ).
Jlabopamopnoe 3anamue Ne 5. «Pewienue pacuemnuvix 3a0ay Ha 2
861600 (OPMYIL OP2AHUYECKUX BEUYEeCB).
Tema 2.3. CopepxaHue JeKIUU PackpbIBaTh CMBICI N3y4aeMbIX MOHSATHI
Kuciopoacoaep:xkamue | 1| IlpenesibHble 0AHOATOMHBbIE CIUPTHI (METAHOI U ATaHOMN): (BBIABIIATH UX XapaKTepHbIC IPU3HAKH),
opraHuveckKue CTpoeHHE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (pPEakiMH C YCTaHABIIMBATh UX B3aUMOCBSI3b,
cOoeIMHEeHUsI. AKTUBHBIMH METaJUIAMH, TaJIOT€HOBOJOPOJAMH, TOPEHHE), HCII0JIb30BaTh COOTBETCTBYIOLIUE OHATHUS
npuMeHeHrue. BomopoaHbie CBS3M  MEXIY MOJIEKYJIaMH MIPU OTIMCAHUH COCTaBa, CTPOCHHS 1
crupToB. PU3NOTOTUYECKOE ACHCTBUE METAHOIA U 3TaHOJa HA MPEBPAIICHUI OPraHMYECKUX COSTUHEHUN.
OpraHu3M YeJIOBEKa. Hcnonp30BaTh XUMHUYECKYIO CUMBOJIAKY JIJIST
MHoroaroMHble CHUPThbI (STUJICHIIMKOAbL W IJIULEPHUH): 2 COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX

cTpoeHue,  (QU3MYECKHE U XUMHYECKHE  CBOWCTBA
(B3auMOJEICTBHE CO IIEIOYHBIMH METasIaMU, KauyeCTBEHHAs
peaklys Ha MHOTOarOMHbIE CIHUPTHI). DUBHOIOTHYECKOE

(pa3BépHYTOH, COKpaIEHHON) hopmyIT
OpPraHMYECKUX BEIIECTB.
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TemaTuueckue 0J10KH,

OcHoBHoOe cogepkaHue

O0nLeMm

OcHOBHbBIE BHUABI 1€ATCIBbHOCTH

TEMBI JacoB o0y4aronierocst
1 2 3 4

JeiicTBHE Ha OpraHu3M uenoBeka. [IpumeHeHue ruuepuHa u » YcraHaBIUBaTh IPUHAIJIC)KHOCTD BEIIECTB K
TUJICHIJIMUKOJIS. OIIpeIEIEHHOMY KJlaccy IO COCTaBy U
®enoJ1. CTpoeHne MOJIEKYIbl, GU3NYECKUE U XUMUYECKUE CTPOEHHIO, Ha3bIBATh UX M0 CUCTEMaTH4YEeCKON
cBoiicTBa (penona. TOKCHYHOCTH eHoIIa, ero HOMEHKJIAType; IPUBOJNUTH TPUBUAJILHBIE
dbuznonoruyeckoe AeiCTBIE Ha OPraHU3M YeIOBeKa. HA3BaHMSI OTAETBHBIX MpPEACTaBUTENCH
[Tpumenenne peHona KHUCJIOPOJICOAEPKALIUX COSAMHEHUN.
Aabaeruabl W KeToHbI ((opmanmbpaeruy, ameranbieru, 2 XapakTepu3oBaTh COCTaB, CTPOCHHUE,
alleTOH): CTpOeHHe, (PU3MYECKHE M XUMHUYECKHE CBOWMCTBA pUMEHEeHHE, PU3HMUECKUE U XUMUIECKHE
(peakuMu OKUCJICHHS M BOCCTAHOBJICHUS, Ka4€CTBEHHbIC CBOWMCTBA, Ba)KHEHIIIME CLIOCOOBI OTYUYEHUS
peakluu), NOITy4eHUEe U IPUMEHEHHUE. TUMUYHBIX PEJCTABUTEIICH Pa3IMUHbBIX
OnHOOCHOBHBIE  TpelejibHbIe KApPOOHOBbIe  KHCJOTHI KJIaCCOB KUCIIOPOACOAEPKALIMX COSAMHEHUI
(MypaBBbHHAs U YKCYCHAsI KUCJIOTBI): CTPOCHHE, (PU3UIECCKUE U (MeTanoa, 3TaHoJIa, IIMIEPHHA, (PEHONA,
XUMHYECKHE CBoMcTBa (OOIIME CBONCTBA KHUCIOT, pEaKIHs ¢dopmanpaeruia, aeTanbIeruia, yKCyCHON
sTepuduKalMK), TTOIydYeHne U npuMeHeHue. CreapuHoBas U KHCJIOTBI, TJIFOKO3BI, CaXapo3bl, Kpaxmaiia,
OJIEMHOBAsI KUCIIOTHI KaK MPEICTAaBUTEH BBICIIUX KapOOHOBBIX 2 LEJITF0JIO3b); BBISBIISTH TEHETUUECKYIO CBSI3b
KUCIOT. Mbljla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, MX MeX/1y HUMH U MTOATBEPKJIaTh €€ HaJIuune
MOIOIIIEE ACHCTBHE. YPaBHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX
Chaoxnble 3¢uUpbl KaKk MPOU3BOJAHBIE KAPOOHOBBIX KHCIOT. peaxiuil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX
luaponus cnoxsbix 3QupoB. Kupel. [HIporan3 KUPOB. bopmy.
[TpumeHeHue xkupoB. bruonoruueckas poJib KUPOB OnuceiBaTh COCTaB, XMMHUUECKOE CTPOCHUE U
YraeBoabl: coctas, Kiaccuukaius yrieBoioB (MOHO-, - U 2 IIPUMEHEHHE KUPOB, XapaKTEPU30BATh UX

nonucaxapuabl). [moko3a — MpPOCTEUIIUN MOHOCAaXapHI:
OCOOCHHOCTH  CTPOEHHUS  MOJEKYNnbl, (usuueckue U
XUMHUYECKHE  CBOWCTBA  TIIIOKO3bI  (B3aUMOJICUCTBHE  C
ruapokcunom menu (1), okuciaeHre aMMHUadHBIM PacTBOPOM
okcuga cepebpa (I), BoccranoBineHue, OpOKEHHUE TITFOKO3bI),
HAXOXKICHWE B  TPHPOJAE,  NPUMEHEHHE  IJIFOKO3BI,
OWoJoTHMYecKasl poJb B JKU3HEICATSIBHOCTH OpTraHU3Ma
yenoBeka. PorocuHTe3. PPyKTO3a KAK H30MEP TIIOKO3BI.

3HAYCHUC MJIA ) KU3HCACATCIBbHOCTU
OpraHU3MOB.

Oco3HaBaTh OMACHOCTH BO3JAECHCTBHS HA
’KHBBIE OPTraHU3MbI ONIPEIETIEHHBIX
OpFaHI/ILIeCKI/IX BEUICCTB, IIOSICHATH Ha
puMepax CrocoObl yMEHbBIIICHUS U
HpeﬂOTBpaHleHI/If{ nux BpC}IHOl"O BOS}IGﬁCTBHH
Ha OpraHU3M YeJIOBEKA.
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TemaTuueckue 6,10KH, OcHoBHOe coJep:kaHue O0bem OcHoBHbBIE BH/IbI 1eSITeJILHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4
Caxapo3a — npeZCTaBUTENb JUCAXapUI0B, THIPOIN3 CaXxapo3bl, Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
HAX0XXJICHUE B MPUPOJIC U TPUMEHEHHE. MO3HAHUS — IPOBEICHUE, HAOTIOACHUE U
[Tonucaxapuapl: KpaxMail U HEJUII0N03a KaK IPUPOIHBIE ONMMCaHUE XUMHYECKOT0 3KCIIEPUMEHTA
nonumepsl. CTpoeHne Kpaxmaia U HeJUTION03b], (PU3ndecKue u (J1abopaTOpHBIEC OMBITH U TPAKTUYECKUE
XUMHUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KaueCTBEHHAs paboThI).
peakuusi ¢ HOJIOM) CrnenoBath npaBuiiaM 06e30macHOi paboTHI B
Jlabopamopnoe 3anamue No 6. «Homenxnamypa 2 nabopaTtopuu MpH UCIIOJIb30BAHUU
KUCTIOPOOOCOOEPAHCAWUX OP2AHUHECKUX COCOUHEHULLY. XUMUYECKON TOCY/IbI K 000PYyI0BaHMUS, a
TpuBHasibHAs U MEXIyHApOAHAsI HOMEHKJIATypa CIIUPTOB U TaKKe IpaBUiiaM OOpAIEHUS C BEIIECTBAMU B
(heHoII0B, KAPOOHOBBIX KUCIIOT M 3(PUPOB, aTbJACTUIAOB U COOTBETCTBUU C HHCTPYKIUSMHU BBITIOJIHEHUS
KETOHOB. 71a060PaTOPHBIX OMBITOB M MPAKTUYECKUX PabOT
Jlabopamopnoe 3anamue Ne 7. «Xumuueckue ceoticmea 2 I10 TOJYYECHHIO U U3YYCHHUIO OPraHUYCCKHUX
KUCTIOPOOOCOOepaHcaujux op2aHUuYecKux COCOUHEHUSY. BCIICCTB.
XUMHYECKHE CBOWCTBA, CIOCOOBI TOJYYEHUS CIOUPTOB H [IpencTaBiasaTh pe3ysbTaThl SKCIEPUMEHTA B
(heHonoB, KaApOOHOBBIX KUCIOT U AIPHUPOB, aANILJETUOB U KETOHOB. ¢dopme 3anucu ypaBHEHUI COOTBETCTBYIOIINX
CocraBiieHHE CXeM peakiuil (B TOM YHCIIE MO MPEIIOKEHHBIM peaxkiuil 1 J1enaTh BHIBOJIBI HA UX OCHOBE.
[[EMOoYKaM TMpEeBpallleHu), XapaKTepU3YIOIUX XUMHUYECKUE [IpoBOIUTH BRIUMCIEHUS AJI ONPEAETICHUS
CBOMCTBA KMCIOPOIOCOAEPKAIIMX OPraHUYECKUX COETMHEHUN MOJIEKYJISIPHON (pOpMYJIBI OPraHUYECKOT O
Jlabopamopnoe 3anamue Ne 8. «llposedenue, nabnrooenue u 2 BCIIECTBA, 10 YPABHCHHIO XUMHUYECKOM

onucanue 0eMOHCMPAYUOHHBIX ONBLIMOBGY.

I'openue criupToB, KAYECTBEHHBIE PEAKIIMNA OJHOATOMHBIX
cnupToB (OKUCIeHHe dTaHona okcuaom meau (11)),
MHOTOATOMHBIX CIIUPTOB (B3aUMOJICHCTBUE IIUIIEpUHA C
ruapokcusiom Meau (1)), anpaernoB (OKucIeHre aMMHaYHbIM
pactBopoM okcua cepedpa(l) u runpoxcugom meau (11),
B3aMMO/ICCTBHE KpaxMalia C HOJIOM), U3yUyEHHE CBOWMCTB
pacTBOpa YKCyCHOM KHUCIIOTHI.

peakuuu.
CaMOCTOATENBHO IUIAHUPOBATH U
OCYILIECTBIIATH CBOO MIO3HABATEIBHYIO
NEeATEIbHOCTD; IPUHUMATh AKTUBHOE Y4aCTHE
B IPYNIOBOM yueOHOM AeATeIbHOCTH
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TemaTuueckue 0J10KH,

OcHoBHoOe cogepkaHue

O0nLeMm

OcHOBHbBIE BHUABI 1€ATCIBbHOCTH

TEMBI JacoB o0y4aronierocst
1 2 3 4
Tema 2.4. ConeprxaHue JICKIUH
A30Tcojepikaune 1| AMHHBI: METHJIAMHH — IPOCTEHIINI TIPEICTABUTEIH AMHHOB: PackpbIBaTh CMBICI H3y4aeMbIX OHATHI
opraHuveckue COCTaB, XHUMHYECKOE CTPOCHHE, (PU3UUECKUE M XUMHUYECKHUE (BBISIBIIATL MX XapaKTEPHBIE IPU3HAKH),
COETMHEHUS1. CBOWCTBA, HAXOXK/ICHUE B IPUPO/IE. yCTaHaBJIMBATh UX B3aHMOCBSI3b,
AMMHOKHMCJIOTBI ~ KaKk  aM(OTEpHblE  OpraHMYECKHE UCIIOJIBb30BAaTh COOTBETCTBYIOLIME OHSITHS
coenuuenns. @Du3nueckMe W XMMHYECKHE  CBOWCTBA 2 IpH ONMCAHUU COCTaBa, CTPOCHUS U
AMUHOKHCIOT (Ha TpUMepe DIMLWHA). bBuomoruueckoe HPEBPAILEHUH OPraHUYECKUX COEINHEHMUIA.
3HaYEHHE AMUHOKHUCIIOT. [1enTr bl Hcronb30BaTh XMMAYECKYHO CUMBOJIUKY ISt
BeJIKH KaK IPUPOHBIE TIOIMMEpPDL. [lepBuYHas, BTOpHYHAs U COCTABJIEHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
TpeTUYHasi CTPYKTypa O0eIKoB. XMMHUYECKHUE CBOMCTBA OCIIKOB: (pa3BEpHYTOH, COKpaIIEHHON) hopmy
TUIPOJIM3, IEHATypallysl, KA4eCTBEHHBIE PEAKIIMM Ha OEJIKH. OPraHMYECKUX BEIIECTB.
Jlabopamopnoe 3anamue Ne 9. « Ceoticmea azomocooepicaujux 2 Ornpenenarb NPUHAJICKHOCTh BEIIECTB K

OpP2aHUYeCKUX COeOUHEHULLY.

dusnueckue u XMMHYECKHUE CBOMCTBA aMUHOB (PEAKIIHH C
KHCIIOTaMU Y TOPEHUs) 1 aMUHOKHUCIIOT (Ha pUMepe TIIUIMHA).
HaGnronenre n onucanne A€MOHCTPAIIMOHHBIX OMBITOB:
JieHaTypaiusi OeIKOB MPH HarPEBaHUU, I[BETHBIC PEAKITHH
OEJIKOB.

OTpeieIeHHOMY KJIaccy MO COCTaBy H
CTPOCHHMIO, Ha3BIBATh UX [0 CHCTEMAaTHIEeCKON
HOMEHKJIAType; IPUBOIUTH TPUBUATIHHBIE
Ha3BaHMSI OT/ICITBHBIX TPEJCTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
MPUMEHECHHE, QU3NIECKUE M XUMUICCKUE
CBOWMCTBA, Ba)KHEHIIINE CIIOCOOBI MOTYUYEHUS
TUTIUIHBIX MPEJACTABUTEIICH a30TCOIePIKANTIX
COeMHEHMH (METUIIaMUHA, TIUIIHA, OSITKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOICTBA OEIIKOB; MOSICHATH Ha MPUMEPAX
3Ha4YeHHe OeNKOB ISl OpraHN3Ma YellOBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — HAOJIOIaTh M OITUCHIBATH
JI€MOHCTPAIIMOHHBIN YKCIIEPUMEHT.
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TemaTuueckue 6,10KH, OcHoBHOe coJep:kaHue O0bem OcHoBHbBIE BH/IbI 1eSITeJILHOCTH
TEMBI JacoB o0y4aronierocst
1 2 3 4
Tema 2.5. CoJiepaHue JICKIIUH
BricokomoiiekyJisipabie | 1| OCHOBHBbIE MOHATHSI XHMHUH BHICOKOMOJIEKYJISIPHBIX 2 Biagets n3yyaeMbIMU XUMUYECKUMU
COeIMHEeHUsI. COeJUHEeHMIi: MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, MOHATHUSIMU: PACKPBIBATH CMBICI U3y4aeMBbIX
CTEIEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas Macca. MOHATUN U TPUMEHSAThH 3TH HOHITHS MPU
OCHOBHBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX OIHMCAaHUU COCTaBa U CTPOCHUS
COEIMHEHUH — MOJIMMEpPHU3aUs U OJIUMKOHICHCALIHSL. BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
InacTmaccsl (MOIUAITHIICH, TTOJIUITPOTTUIICH, BEILIECTB, ISl O0BSICHEHUS OTACIbHBIX (DaKTOB
MOJIMBUHWIXJIOpU, TonucTrpoi). HatypanbHblii u U SIBJICHUU.
CHHTeTHYecKHe KayuyyKkH (0yTaaueHOBbIH, XJI0POIIPEHOBbII Hcnonb30BaTh XMMUUYECKYHO CUMBOJIUKY AJIs
U U30MPEHOBHIN). BoslokHA: HaTypanbHbIE (XJIOMOK, IEPCTh, COCTaBJICHHS CTPYKTYPHBIX (JOPMYJT BEIIECTB U
1IENK), UICKYCCTBEHHBIE (aLl€TaTHOE BOJIOKHO BUCK03a), YPaBHEHUHN pEaKkLUi IMOIMMEPHU3ALUN U
CUHTETHYECKUE (KAaIpOH U JIaBCaH). MOJIMKOH/ICHCALINH.
Jlabopamopnoe 3anamue Ne 10. «Cunmes, anamusz u 2 OHIECHBaTI’ COCTaB, CTPOCHUEC, OCHOBHBIC
KIACCUPDUKAYUSL 6bICOKOMONCKYIAPHBIX COCOUHEHUTLY. CBOFICTBA KayHyKOB, Hanbornee
pacnpocTpaHEHHBIX BHI0B IJIACTMACC,
BOJIOKOH; IIPUMEHEHUE B PA3JIMYHbBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HaHUs — HAOJII01aTh U ONMCHIBATH
J€MOHCTPALIMOHHBINA AKCIIEPUMEHT.
Paspeu. 3. XUMMS B BBITY U TIPOU3BOJICTBEHHOM 4
JAEATEJBHOCTHU YEJIOBEKA
Tema 3.1. Copepxanue JEKIUU
XumMnuyeckue 1| IlpaBuia 3KOJIOTMYECKH LE1€CO00pa3HOT0 MOBENECHUS B OBITY 2 PackpsIBaTh posib XUMHH B pELIEHUN
TeXHOJIOTHH U TPYIOBOW JEATENIBHOCTU B LENSAX COXPAHEHHS CBOETO JHEPreTUYECKUX, CHIPHEBBIX U IKOJIOTMUECKHUX

B MOBCEIHEBHOM
U Ipo(ecCHOHAIBHOMI
AeATeIbHOCTH
YeJI0BeKa.

3I0POBbSI M OKPYXAIOIIEH NPUPOJHON Cpeibl, OMACHOCTh
BO3JCMCTBHS Ha >KMBBIE OPIaHMU3Mbl OPTaHUYECKUX BEIECTB
OTJENbHBIX KJAcCOB (YINIEBOIOPOJbI, CHUPTHI, (HEHOIIbI,
XJIODOPTaHUYECKUE TMPOU3BOJAHBIE, aIbIETHAbBl W Ap.),
MoKaszaTeslb MpeIeNbHO JONYCTUMON KOHIEHTpAllMd M €ro
UCIIOJIb30BaHUE.

po0GJieM YeoBeuecTBa, ONMUCHIBATh OCHOBHbBIE
HaNpaBJICHUs Pa3BUTUS XUMHUECKOW HAYKU U
TEXHOJIOTUH.

[TpumensTh npaBuiia 6€30MacHOro 00paIeHus
C BEIlleCTBAMH, HCIIOJIb3yEMbIMU B
TIOBCEIHEBHOM JKM3HM, ITPaBHJIAa IOBE/ICHUS B
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TemaTuueckue 0J10KH,

OcHoBHoOe cogepkaHue

O0nLeMm

OcHOBHbBIE BHUABI 1€ATCIBbHOCTH

TEMBI JacoB o0y4aronierocst
1 2 3 4
Ponb xumun B o0ecriedeHnn SKOJIOTUUYECKOM, IHEPreTHYeCKOn HeJsiX cOepekeHUsl 310POBbs U OKPYXKarolIe
U TUIIEBOW 0€30MacHOCTH, PAa3BUTUU MEAWIUHBI, CO3JaHHU IIPUPOHON Cpefibl; IOHUMATh BPEJ
HOBBIX  MarepuajoB (B 3aBUCUMOCTH  OT  BHJa (omacHOCTb) BO3ACHCTBHSI HA KUBBIC
npoecCUOHANbHON  JIeATENbHOCTH), HOBBIX HMCTOYHUKOB OpPIraHU3MBbI ONPEEIICHHBIX BEIIECTB CMBICI
SHepruu (anbTepHATUBHBIE UCTOUHUKH >Heprun). [lonstue o nokazarens [1JIK, nosicHsiTh Ha mpumepax
Hay4HbIX METOJIaX [IO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHH. CHOCOOBI YMEHBILIEHHS U MTPEIOTBPALLEHUS UX
[IpencraBnenus 00  oOmMX  HAy4YHBIX  MPUHLUIAX BPEIHOTO BO3JCHCTBUSI.
IPOMBILUIEHHOTO TOJIy4€HUs BaKHEMIIMX BelECTB (Ha AHanu3upoBaTh U KPUTUYECKHU OLIEHUBATH
npuMepax IPOU3BOJACTBA aMMHaKa, CEPHOH  KHUCIOTHI, nH(OPMAILIHIO, CBA3AHHYIO C XUMUYECKUMU
METaHOJIa). IIPOLIECCAaMH U UX BIMSIHUEM Ha COCTOSIHHUE
Jlabopamopnoe 3anamue Ne 11. «llpumenenue xumuueckux 2 OKpYKarOLLEH Cpebl.
geuyecms u MexHono2ull ¢ yuemom 0yoyujel npogheccuoHaibHoll Hcnonp30Bath MOJIy4E€HHBIE 3HAHUS U
0esimenbHOCIUY. IpeCTaBIeHUs 0 cepax IesTeTbHOCTH,
Pemenue keiic-3aau 1Mo TemMam: MULIEBBIE MPOIYKTHI, OCHOBBI CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
palMOHAIBPHOTO TMHTAHMS, Ba)XHEWIINE CTPOUTEIbHBIE H TEXHOJIOTUSIMU, KaK OCHOBY JUISl ODUEHTALIUN B
KOHCTPYKIIMOHHBIE Marepualbl, CEJIbCKOX035IMCTBEHHOE BBIOOpE CBOEH OyayIie npodeccnoHaIbHOM
IIPOU3BOACTBO, KpPAaCKHM, CTEKJIO, KepamMHKa, MaTepuaibl Ul JESTEIBHOCTH.
AJIEKTPOHUKH,  HaHOMAaTepuasbl,  TEKCTHJIbHbIE  BOJIOKHA, [TpuHrMath ydyactue B 00CYKACHUU MTPOOIEM
MCTOYHHUKH YHEPTUHU, OPraHMYECKUE U MUHEpaJbHbIE yI00peHUs, XUMHUYECKON U DKOJIOTMYECKON
JIEKapCTBEHHbIE U KOCMETHYECKHE Ipernaparbl, ObITOBas XUMUS, HaIpPaBJIEHHOCTH, BHICKA3bIBaTh COOCTBEHHYO
MaTepuaibl U3 UCKyCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH. MO3MIIMIO IO TpobJIeMe U npeasaraTh
3ammra: [IpencraBnenne pe3yapTaToB pEICHHUs KEHC-3a/1a4d B BO3MOJKHBIE IIyTH €€ PELICHUS.
(bopMe MUHH-JIOKIIa/1a (JIOIyCKaeTCsl UCTIOJIb30BaHHE
rpadUyeCcKUX M MPE3EHTALMOHHBIX MaTepUasoB).
Bcero 78
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4 YCJIOBUSA PEAJIMBAIIMU YYEBHOI'O IPEJIMETA «XUMMWSA»

4.1 TpeOoBaHusi K MATEPUAJIBLHO-TEXHUYECKOMY O0ecCIedeHUI0
Peanuzanus yyeOHoro mpeamera « XuMun» TpedyeT Hajauuusi ydeOHOro KkaOuHeTta
XUMUU W/ WM Yy4eOHON XMMUYECKOU J1abopaToOpHUu.

O6opynoBanue yueOHOro KaOUHeTa:

— MO0CaJ0YHbIE MECTA MO KOJUYECTBY 00YUarOIIUXCH,

— pabouee MeCTO MpenojaBaTes,

— Y4YEHHUYecKas JI0CKa

— KOMIUICKTHI IJIAKATOB UJIM HACTEHHBIX CTEHIOB,

— Habop peaKTUBOB U JJA0OPATOPHOM MOCYIbI JJIsl TPOBEACHUS OIBITOB,

— CHpaBOYHBIE MOCOOUS, TUIAKTUYECKUE MATEPUAIbI,

— tabmuupl: Ilepuoanueckas cucremMa xumuueckux oanemeHtoB JI.U.
MenaeneeBa, PacTBOpUMOCTB KUCIIOT, COJIEW U OCHOBAHUM B BOJE.

TexHuyeckue cpeacTBa 00yUeHHUS:

- MHOroyHKIIMOHAJIBHOE YCTPOUCTBO/IIPUHTED

- HWHTepakTUBHBINA MpOrpaMMHO-aNMNapaTHBI KOMIUIEKC MOOWIIBHBINA WU
CTalMOHAPHBIN  (IporpaMMHOE  OOecredyeHHe, MPOEKTOp, KpEIUIEHUE B
koMIiekTe)/PenbcoBasgs cuctemMa C  KIACCHOM W MHTEPAKTUBHOW  JTOCKOM
(mporpaMMHOE 0OecrieueHre, MPOEKTOP, KPEIJIEHUE B KOMILUIEKTE )/ HHTEPAKTUBHOM
MaHeJblo (IPOrpaMMHOE 00ECIIeUeHUE B KOMILJIEKTE)

- IlepconanbHblii KOMIbIOTEp C mnepudepueii/HOyTOYK (JIUIEH3UOHHOE
nporpaMMHoOe obOecriedeHre, oOpa3oBaTeNbHBI KOHTEHT M CHUCTEMa 3allUThl OT
BPEJOHOCHON MH(pOpMalud, TPOrpaMMHOE obecreueHue g udpoBoit
n1abopaTopuu, C BO3MOKHOCTBIO OHJIAH-0MPOCa)

4.2. IlepeyeHb HOPMATHBHBIX IPABOBBIX [I0KYMEHTOB, OCHOBHOW M
JAOTMOJIHUTEJIbHON Y4eOHOH JMTepaTrypbl, HeO0XOAMMOHM J/Js1 OCBOCHUS
y4eOHOro npeamera «XuMHUsD):

OcHoBHblEe UCIMOYHUKU.

1. Tabpuensun. O.C., OctpoymoB W.I'., CnagkoB C.A. Xumwusa. 10, M.:
[Ipocsemenue, 2022.

2. T'abpuensan. O.C., OctpoymoB W.I'., CnankoB C.A. Xumus. 11, M.:
[Ipocsemenue, 2022.

3. Epemun B.B., Ky3emenko H.E., Tepenun B.H u npyrue, nox penakuueit
Jlyuuna B.B. Xwumus: yriyonennoe o0yuenue, 10, OOO «/poday,
«ITpocesmenue», M.: IIpocsemienue, 2023.

4. Epemun B.B., Ky3smenko H.E., Tepenun B.H u apyrue, non pegakuueit
Jlynuna B.B. Xumusa: yraoyOnennoe oOyudenue, 11, OOO  «Jlpoday,
«IIpocsimenue», M.: [Ipocsemienune, 2023.

5. T'abpuensu. O.C., OctpoymoB W.I'., OctpoymoBa E.E. u apyrue. I[lox
penakuueii ['abpuensina O.C., Xumus. EctecTBeHHO-HayuHBIH TPO(UIb: ydeOHUK
JUIS CTYJEHTOB YUpPEXACHUU CcpeaHero mnpodeccuoHaibHoro obpa3zoBaHus, 1
uznanue, M.: IIpocsenienue, 2024.

Hononnumenvruvle UCMoYHUKY:
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1. 'a6bpuensa O.C., OctpoymoB N.I'. Xumusi: yueOHUK 1151 CTYICHTOB
npoecCHOHABHBIX 00pa30BaTEIbHBIX OPTaHU3AINH, OCBAMBAIONUX MPOheCcCuu 1
cnenuagpHocTu CIIO. — M., 2017

2. l'abpuensa O.C., Octpoymo WU.I'. Xumus mist mpodeccuii n
CHELHMATFHOCTEN €CTECTBEHHO-HAYYHOTO MPO(UIs: y4eOHHK ISl CTYACHTOB
npoecCHOHaTBEHBIX 00pa30BaTEIbHBIX OPTaHU3AINH, OCBAMBAIONUX MPOGECcCuu 1
cnenuagpHocTu CIIO. — M., 2017

3. IN'abpuensu O.C. u ap. Xumus. [Ipaktukym: yue6. mocodue i CTyJAEHTOB
npodecCHOHANbHBIX 00pa30BaTEIbHBIX OPTaHU3AMI, OCBAaUBAIOIIUX Mpodeccun u
cneruanpHoctu CIIO. —-M., 2017

4. I'abpuensn O.C. u ap. Xumusi: nocooue st noarotopku k EI'D: yueo.
nocoOue i CTyACHTOB NMPodeCcCHOHANTBHBIX 00pa30BaTEIbLHBIX OpraHU3aIINM,
ocBauBaromux npodeccun u crienuansuoctu CI10. — M., 2017

5. T'abpuensn O.C., JIpicoBa I'.I'. Xumus. TecTsl, 3a1a4u U yIpaKHEHUSA:
y4e0. mocodue it CTYIEHTOB Npo(ecCuoHaIbHBIX 00pa30BaTEIbHBIX
opraHu3alui, ocBanBaromux npodeccun u cnenuanbuoctu CI10. — M., 2017

6. Epoxun FO.M., KoBanesa U.b. Xumus aiis npodeccuit u criennaibHOCTEH
TEXHUYECKOTO U €CTeCTBEHHO-HAYYHOTO poduiieil: yueOHUK ISl CTYI€HTOB
npodeCCUOHANIBHBIX 00pa30BaTEILHBIX OpraHU3aIiii, 0OCBauBAIOLIUX TPOPECCUU U
cneumanpHocTu CIIO. — M., 2017

7. Audunorenona, 1. B. Xumusi: yueOHUK U IPAKTUKYM JIJISI CPEJTHETO
npodeccruonanbHoro oopazopanus / M. B. Audunorenona, A. B. babkos, B. A.
[TonikoB. — 2-e u3x., ucnp. u nomn. — Mocksa: M3narensctBo IOpaiit, 2022, —
291 c.

8. lleronuxuna, H. A. O6mas xumus: yueonuk mis CITO / H. A.
[leronmuxuna, JI.B. Munaesckas. — Cankt-Ilerepoypr: Jlans, 2021. — 164 c.

9. Hukonbckuii, A. b. Xumusi: yueOHUK U TPAKTUKYM JIJISl CPETHETO
npodeccruonansHoro oopazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢€
u31., nepepad. u pon. — MockBa: U3narensctBo FOpaiit, 2022. — 507 c.

10. Xumusi: yaeOHUK JJ1s1 cpeHero npodeccuonanbHoro oopazonanus / 1O.
A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBai; moxa oOmei
penakiueii I'. H. daneeBa. — 2-e uzn., nepepad. u gorn. — Mocksa:
N3parenscTBo FOpaiit, 2022. —431 c.

11. Xumust. 10 knacc. Yrimyonéunsiit ypoens : yueOnuk/ B.B. Epemun, H.E.
Kysbmenko, B.U. Tepenun, A.A. Ipo3nos, B.B. JIlynun; noxa pen. B.B. Jlynuna. —
M.: IIpocBemenue, 2022. — 446, [2] c.: u.

12. Xumus. 11 knacc. Yrmyonéunsiit ypoens : yueOnuk/ B.B. Epemun, H.E.
Kysbmenko, A.A. Jlpo3nos, B.B. JIynun; nox pea. B.B. Jlynuna. — M.:
IIpoceemienue, 2022. — 478, [2] c.: u.

13. I'ycena, E. B. Xumus gyt CITIO: yueObno-mMetoauueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmuna, /I. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: 25eKTpoHHbIH // JIaHb :
anexkTpoHHoOMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/196096

14. Yepnukosa, H. FO. Xumust B 1OCTYTHOM H3JIOKEHUU: yueOHOE ocooue
11 crio / H. FO. UepaukoBa. — 2-e u3a., crep. — Cankr-IlerepOypr: Jlans, 2022.
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— 316 c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbIH // JlaHb:
ANEKTPOHHO- OubnmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/195532

15. llleBuunpina, JI. B. Xumus: yueOnoe nocodue / JI. B. IlleBuursina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4.
—TexcT: anexTponHskIii // Jlanb: anmekTpoHHO-O0nOroTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505

16. biiunos, JI. H. Xumus: yueonuk ais CI1O / JI. H. baunos, U. JI.
[Tepdunona, T. B. CokonoBa. — 2-¢ u3a., crep. — Cankr-IlerepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — TexcT: anekTpoHHbI# // JIaHb:
anekTpoHHOOnOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/167183

17. Yepnukosa H. IO., Memepskosa E. B. Pemaem 3agaun no Xummun
camocToaTenbHO: yueoHoe nmocodue / H. FO. Yepnukona, E. B. MemepsikoBa —
Cankrt-IletepOypr: Jlansb, 2022. — 328 c.

18. Pe3nukoB B. A. COopHUK ynpakHEHUH U 3a7a4 0 OPTAaHUYECKON XUMUU:
yuebHoe nocodue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

4.3. IlepeyeHb NMpPOrpaMMHOIO odecmeveHusi, MPodeccCHOHAIBHBIX 0a3
JAHHBIX, TH(POPMAINUOHHBIX CMIPABOYHBIX CHCTEM pecypcoB UHGPOPMALIMOHHO-
TeJIeKOMMYHUKAIMOHHOI ceTH «UHTEpHET», HEOOXOAMMBIX JIsl OCBOEHUS
yueOHOoro npeamMera « XUMHUD):

1.http://skiv.instrao.ru/bank-zadaniy/ (bank 3aganuii A GopMuUpoBaHUs U
OLICHKH (PYHKIIMOHAJIbHOM TPaMOTHOCTH 00YYarOIINXCsl OCHOBHOM IIIKOJIBI).

2.https://cposo.ru/komplekty-kos-po-top-50 (Komnexuust KO3 pist
dbopmuposanus OK).

3.www.hemi. wallst.ru (OOpa3zoBaTenbHbIi CAUT AJIs1 IIKOJIBHUKOB « XUMUS» ).

4. www.chem. msu.su (DyekTpoHHass OMOIMOTEKA 110 XUMHUH ).

5.www.lseptember.ru (MmeToguueckas razera «llepBoe ceHTAOPs»).

6.www.hij.ru (kypHan «XuMUs U KU3HDY).

7.www.chemistry-chemists.com (3J€KTpOHHBIN KypHaT « XUMHKU U XUMHUS

8.https://postnauka.ru/themes/chemistry — nekiuu mo XuMuu Ha caiiTe
ITocTHayka.

9.http://gotourl.ru/4780 (http://elementy.ru/) HayuHno-nomymsipHbIiA TPOEKT
«neMeHTbl 00JIbIIION HayKu» ((pu3nka, XUMUs, MaTeMaTUKa, aCTPOHOMUS, HAYKH
0 JKW3HM, Hayku 0 3emiie). HoBocTr Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIC CTAThH,
JICKITUH, SHIIUKIIOTICTUH.

10.http://gotourl.ru/4783 (http://potential.org.ru/) CailT Hay4HO-TIOMYJISIPHOTO
)ypHana «llorenuuam». XKypuan nznaércs ¢ 2005 r., ¢ 2011 r. — paznen
«XUMU.

11.http://gotourl.ru/4785 (http://www .hij.ru/) CaiiT HayqYHO-TIOTYJISPHOTO
XKypHaia «XUMHs U )ku3HbY». KypHan uzgaércs ¢ 1965 r

12. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpsiTas
3JIEKTPOHHAsI OMbIMOTEeKa XUuMUUeckoro nopraia «Chemnety, conepkut yueOHbIe
1 nHGOPMAITMOHHBIE MAaTEPHUAITBI IS ITKOJIPHUKOB U yUUTETICH.
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https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505
https://e.lanbook.com/book/167183

13. http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopran o
HAHOTEXHOJIOTHSIM.

14 .http://gotourl.ru/4790 (http://webelements.com/) Han&xnas cnpaBouHas
uHpOpMAITUS 0 XUMUYECKHUX DJIEMEHTAaX U MX CBOWCTBaX (HA aHTIIUHCKOM SI3BIKE).

15. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3branblii caiiT o
CBOMCTBaX XUMHUYECKHUX JIEMEHTOB.

16. http://www.xumuk.ru CaiiT 0 XuMuH: KJIacCCHUECKUe yUeOHUKH,
CTIPaBOYHHKH, SHITUKIIOTICTUH, TIOUCK OPTAaHMYECKUX M HEOPTaHNYECKUX PEaKIIHid,
COCTaBJICHUE YPABHECHUM PEAKIIHM.

17. http://orgchemlab.com/ CaiiT, mOCBSIIEHHBIN TPAKTUYECKOI paboTe B
Jab0paTopuH.

4.4. OcoOeHHOCTH peaau3aluM Y4eOHOro mnpeaMera «XuMHA» s
o0yyalomuxcss HW3 YHCJIAa HHBAJIWIOB MW JHI € OrPaHUYEeHHbIMH
BO3MOYKHOCTSIMHU 3/10POBbSI

[Ipu oOyyeHMM Ml C OTPAaHUYECHHBIMH BO3MOXKHOCTSMHU 3/J0POBBS,
IpeyCMaTPUBACTCS HHINBUTY alIbHBINA TpaduK 00ydIeHHS.

WHBanuapl v 1A ¢ OTPaHUICHHBIMU BO3MOYKHOCTSMH 3/I0POBBSI 00ECTICUEHBI
NEYaTHBIMH ¥ JJICKTPOHHBIMH 00pa3oBaTENbHBIMU pecypcaMu B  (opmax,
aIalITHPOBAHHBIX K OTPAaHUYEHUSM UX 3I0POBBA.

JUis  ocyliecTBICHHUsST NPOLEAYp TEKYLIEro KOHTPOJSl YCIEBAEMOCTH M
IPOMEXYTOUHOM aTTecTallud OO0Yy4aroUuMxcs, CO3Jal0TCs (POHIBI OLEHOYHBIX
CPEICTB, aIalTUPOBAaHHBIC JJII WHBAIMAOB U JHI[ C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3/10POBbSI M TO3BOJISIIOLIME OLEHUTh JOCTUKEHHE HUMHU
3aITAaHMPOBAHHBIX B OCHOBHOW 00pa30BaTENbHOW MpPOTpaMMe pe3yJbTaTOB
oOydeHusi U ypoBEHb CPOPMHUPOBAHHOCTU BCEX KOMIICTCHIIMM, 3asBJICHHBIX B
o0pa3oBaTeabHOI MpOrpaMMme.
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5 KOHTPOJIb 1 OLIEHKA JOCTUXXEHUM PE3YJIbTATOB
OCBOEHUSA YYEBHOI'O IPEAMETA «XUMMUSA»

PesyabTaTsl 00yyeHus

Ouenka pe3yJibTaTOB
(hopMBI 1 METOBI)

*  JINYHOCTHBIE:
1) poccuiickylo TpaKIaHCKYI0 HWACHTUYHOCTh, HaTPUOTH3M,
YBO)XEHHE K CBOEMY Hapojay, 4yBCTBAa OTBETCTBEHHOCTH IEPE]
Ponunoii, ropaocty 3a cBoil Kpaid, cBor0 Poauny, nponuioe u
HACTOAILEE MHOTOHALlMOHAJIILHOTO Hapoaa Poccuu, yBakeHue
roCyJapCTBEHHBIX CUMBOJIOB (Tep0, duiar, TuMH);

2) IpaXJaHCKYIO0 IO3ULMI0 KaK aKTMBHOIO M OTBETCTBEHHOTO
YlieHa  POCCHUMCKOrOo  OOIIeCTBAa,  OCO3HAIOUIETO  CBOU
KOHCTUTYLIMOHHBIE TIPaBa U 00S3aHHOCTH, YBAKAIOIIETO 3aKOH H
MPaBOMOPSIIOK,  O0JANaOIIEro  YyBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO IMPUHUMAIOLIETO  TPaJAULUOHHbIE
HAI[MOHATIbHBIE U  OOIIEYeNIOBEUYEeCKHEe T'yMAaHUCTHYECKHE U
JEMOKpPAaTUYECKUE 1IEHHOCTH;

3) TOTOBHOCTH K Cityx)eHHio0 OTeuecTBy, ero 3aiuTe;

4) chOopMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HayKd U OOILECTBEHHOM
IIPaKTUKW, OCHOBAaHHOIO Ha JHUalore KyJabTyp, a TaKxke
pas3nu4HbIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MeCTa B MOJIHUKYJIbTYPHOM MUPE;

5) chopMUPOBAaHHOCTH OCHOB CaMOPa3BUTHSI U CAaMOBOCITMTAHUS
B COOTBETCTBHUH € OOIIEUEI0BEYECKUMU [IEHHOCTSIMU U UeaaMu
rpaXJaHCKOro oOIIecTBa; TOTOBHOCTh U CHOCOOHOCTh K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOMW JIEATEIIbHOCTH;
6) ToJIepaHTHOE CO3HAHUE U TIOBEICHUE B ITOJIUKYJIBTYPHOM MUDE,
TOTOBHOCTh M CIIOCOOHOCTh BECTU JMAJIOT C JIPYTUMU JIIOJbMH,
JOCTUraTh B HEM B3aHMMOINOHHMMAaHMs, HaXOJUTh OOIIME LENU U
COTPYJIHHUYATD JJISl UX TOCTUKEHUS, CIIOCOOHOCTh MPOTUBOCTOSITH
UJCOJIOTUM  JKCTpEMHU3Ma,  HallMOHalu3Ma, KceHopoOuw,
JUCKPUMHMHALIMA TIO COLMAJIBHBIM, PEIUTHO3HBIM, PAaCcOBBIM,
HaIlMOHAJIBHBIM MTPU3HAKAM U JIPYTMM HEraTUBHBIM COLIUAIBHBIM
SIBIICHUSIM;

(B pen. IIpukaza Muno6puayku Poccun ot 29.06.2017 N 613)

7) HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMHU, AETbMU MIIAJIIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIIeI0BAaTENbCKONW, MPOEKTHOM W APYTUX
BUJIaX JEATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHME W TMOBEJECHHWE HAa OCHOBE YCBOEHUS
00111e4eTI0BEYECKHIX IIEHHOCTEH;

9) TOTOBHOCTH M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHUCIIE
caM000pa3oBaHMIO, HA MPOTSXKEHUM BCEHl JKU3HU; CO3HATENBHOE
OTHOIIIEHHE K HENpepbIBHOMY 00pa30BaHUIO KaK YCIIOBHUIO
yCIENHOM MpodecCuoOHANBHOMN 1 00IECTBEHHON ACSITELHOCTH;
10) scTeTHueckoe OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETHKY ObITa,
HAYYHOTO ¥ TEXHMYECKOT'O TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHUH;

11) mDpussTHE M pealu3alUI0 LEHHOCTEW 370pOBOIO H
O0e3onmacHOro o0pasza KW3HHM, MOTPEOHOCTH B (HU3UIECKOM

3ammTa MHIMBUAYAIBHBIX
MUHHU-TIPOEKTOB,
pedepaToB, COOOIICHHIT

Texymun
dbopme:

- IpaKTUYECKUE pabOTHI;
-CaMOCTOSITEIbHbIE
paboThI;

- TECTUPOBAHUA 110 TEMaM
JUCLUIIINHBI,

- YCTHBIH OIpoC;
-XUMUYECKUE TUKTAHTHI

KOHTPOJb B

— OICf€HKa 3a
OTBCTHI,

YCTHBIE

—  OILIEHKAa YPOBHs
3HAHWUN CTYJIEHTOB Ha
KOHTPOJIbHO-YYETHOM
3aHATUHY;

— OIICHKA 3a
BEITIOJTHEHHE
TECTOBBIX 3aJJaHUH I10
KJIFOYEBBIM BOIIPOCAM.

— OILICHKa 3a
BBITTIOJTHEHHE
KOHTPOJIbHBIX
3a7aHuM;
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CaMOCOBEPILEHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-
O3/I0POBUTEIBHON  JEATEIbHOCTbIO,  HENPHUSATHE  BPEAHBIX
MIPUBBIYEK: KyPEHUSs, YIOTPEOICHHs aJKOT0Isl, HAPKOTHKOB,

12) OepexkHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K
¢uznyeckoMy M IICHXOJOTHYECKOMY  3JI0pOBBIO,  Kak
COOCTBEHHOMY, TaK U APYTHX JIOJEH, yMEHHE OKa3bIBaTh [1EPBYIO
IIOMOMIb;

13) oco3HaHHBIN BBIOOp OymyImieit mpodecCuu U BO3MOKHOCTEH
peanu3anu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIICHUE K
poeCCHOHATILHON J1eATEbHOCTH KaK BO3MOYKHOCTH y4acTHsl B
pelIeHNH  JMYHBIX,  OOIIECTBEHHBIX,  T'OCYIAPCTBEHHBIX,
oOIeHaMOHAIBHBIX MTPOOJIEM;

14) c(OpMHUPOBAHHOCTh 9KOJIOTUYECKOTO MBIIUICHHUS],
MOHMMAaHMsI BIUSHUS COLUAIBbHO-3KOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHME TIPHPOJHOW WM COLMAIBHOW Cpedbl; MPUOOpEeTeHHE
OIIbITA HKOJIOrO-HANPaBJIEHHON J€ATEIbHOCTH;

15) oTBETCTBEHHOE OTHOILIEHUE K CO3JAAHHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATHUS HEHHOCTEN CEMEUHOM KU3HH.

*  MeTampegMeTHbIe:

1) yMeHue caMOCTOSITEIbHO OMPENENsATh LETH JACSITeIIbHOCTH U
COCTaBIISATh IUTaHBI JeSTEIbHOCTH; CaMOCTOSITEIIbHO
OCYIIECTBIIATH, KOHTPOJINPOBATh u KOPPEKTUPOBATh
JeSITeIbHOCTh; HCIOJb30BAaTh BCE BO3MOXKHBIE PECYpChl JUIS
JOCTUKEHHSI TIOCTABJICHHBIX IIeJIed M pealu3aluy IUIaHOB
JeSITebHOCTH; BBIOMPATh YCHEIIHble CTPAaTeTHH B Pa3IMYHBIX
CUTYaLUsX;

2) yMeHHe MNpOAYKTUBHO OOIIATBCS M B3aWMOJIEHCTBOBATh B
MIpPOLIECCE COBMECTHOW JESTENIbHOCTH, YUYUTHIBATH MO3ULUU
JAPYTUX YYaCTHUKOB JIESATEIbHOCTH, 3(()EKTUBHO pa3peuatb
KOH(JIMKTHI;

3)  BiageHWe  HaBbIKAMM  [I03HABaTeNbHOH,  y4yeOHO-
UCCIIEIOBATENIbCKOM U TPOEKTHOW J1€ATEIbHOCTH, HaBbIKaMHU
paspeuieHuss npoOieM; CHOocoOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pELIEHUS MPAKTUYECKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHbIX METOIOB TIO3HAHNUS;

4) TrOTOBHOCTb U  CHOCOOHOCTH K  CaMOCTOSITENIbHOMN
MH(POPMAIIMOHHO-TI03HABATEILHON  JIESITEIbHOCTH,  BIIaJICHUE
HaBBIKAMH TIOJYYCHHsI HEOOX0UMOM MHGOPMAIINHN U3 CIOBapei
pa3HbIX THUIIOB, YMEHHE OpPUEHTHUPOBATbCA B PA3JIMUYHBIX
UCTOYHUKAX  HH(MOpPMAlMM, KPUTUYECKHM  OLIEHMBAaThb U
MHTEPIPETHPOBATh WH(GOPMAIIMIO, MOTYyYaeMyl0 W3 pa3IMYHbIX
HUCTOYHUKOB;

(B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)
5) yMeHue WHCMONb30BaTh CpeacTBa HUHGOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosoruil (nanee - WKT) B pemenHun
KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX U OPTaHU3AIMOHHBIX 3a7a4 C
co0utoIeHeM TpeOOBaHUHM HIPrOHOMUKHU, TEXHUKU O€30MIaCHOCTH,
TMTHEHBI, PECypcOCOEpEeKEHNUs, MIPABOBBIX U ITUYECKUX HOPM,
HOpM HMH(OPMALIMOHHON 0€30MaCHOCTH;

6) yMeHHe OmpenensaTh Ha3HaueHHe U (YHKIMU Pa3IMYHbIX
COLIMAJIbHBIX UHCTUTYTOB;

7) yMEHHE caMOCTOSITEIbHO OLIEHUBATh U NPUHUMATh PELICHHUS,

— OILEHKa 3a
BBITIOJTHCHHE
MPAKTHYECKHUX padoT;

— OICHKAa 3a YCTHBIC
OTBETHI;

—  OIIEHKa 3a
HIOJITOTOBKY
CaMOCTOSITENIBHBIX
COOOIIEHU I
CTYJICHTOB.

HUTtoroBeiii KOHTPOJb B
dopme:

-KOHTpOJIbHasi paboTa 1o
TeMaw,

- DK3aMeH
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ONPEACIISIIOIINE CTPATETUIO MIOBEAEHHUS, C YUETOM I'PAKIAHCKUX U
HPaBCTBEHHBIX LIEHHOCTEH;

8) BlajieHUE S3BIKOBBIMU CPEJICTBAMU - YMEHHUE SICHO, IOTUYHO U
TOYHO M3JlaraTh CBOIO TOYKY 3PEHUSI, UCIIOIb30BaTh aJ€KBAaTHbIC
SI3BIKOBBIE CPEJICTBA;

9) BnajgeHWE HaBBIKAMHU TO3HABATEIBHON pediIeKCHH Kak
OCO3HAHMS  COBEPIIAEMBIX  JEUCTBHM U MBICIUTEIBHBIX
MPOLECCOB, UX PE3YJILTATOB U OCHOBAHUM, FPAHUIL CBOETO 3HAHUS
M HE3HAHWS, HOBBIX I[I03HABATEJIBHBIX 33Ja4 W CPEICTB MX
JIOCTYKCHHS.

e IlpenmerHble pe3yabTaThl 00y4eHMsI

- cOpMHUPOBAHHOCTH TMPEJACTABICHUH O MECTE XHMHUU B
COBPEMEHHOI Hay4YHOUW KapTHHE MHUpa; HOHUMAaHUE POJIM XUMUU
B (DOPMHUPOBAHHH KPYyro3opa u (HyHKIMOHAIBLHOW T'PaMOTHOCTH
YyeJoBeKa JIJI PelIeHUs TPaKTUYECKUX 3a/a4;

- BIAJCHHE OCHOBOIIOJATAIOIIMMHM XHMUYCCKHMU HOHSITHSIMH,
TEOpPUSIMU, 3aKOHAMM U  3aKOHOMEPHOCTSIMHU;  yYBEPEHHOE
MOJIb30BaHUE XUMHUYECKOW TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJQJCHUE OCHOBHBIMM METOJAMHM HAYYHOI'O [O3HAHUS,
WCIIONB3YEMBIMH B XHMHUHU: HAOJIOJEHUEM, OIHCAHUEM,
HU3MEpPEHUEM, SKCIIEPUMEHTOM; yMeHHe  o0palaThIBaTh,
OOBSICHSITH PE3yJIbTATHI MPOBEICHHBIX OMBITOB H JIEJIATh BHIBO/IBI,
TOTOBHOCTh M CLIOCOOHOCTH IMTPUMEHSATh METO/IbI TTIO3HAHUS TIPH 5
pELIEHNH TPAaKTUYECKUX 3a/1ay4;

- ¢hopMHPOBAHHOCTh YMEHHS AaBaTh KOJTUYECTBEHHBIE OIICHKHU U
MPOU3BOJUTh  pacyeThl IO XUMUYECKUM  dopMmylaM U
YpaBHEHUSIM;

- BJAQJCHUE TpaBWUJIAMH TEXHUKU O€30MaCHOCTH  TpH
HUCIOJIb30BAaHNN XUMUYECKHUX BEIIECTB;

- c(hopMUpPOBaHHOCTH COOCTBEHHOM IMO3HIIMHU MO OTHOIICHHUIO K
XUMHYECKON HH(POPMAIIH, TTOTy9aeMOU U3 pa3HbIX UCTOYHUKOB.

Obyuarowuiica 0ondceH 3HaAMy:

- OCHOBHBIE XUMHYECKHUE TTOHATHS, 3aKOHBI H TEOPHH XHUMUH;

- KJaccu(UKaMI0 W HOMEHKJIATYpy HEOPraHWYeCKHX U
OpPraHUYeCKUX COCTUHEHUH;

- BOKHEWIINE BEIIECTBA U MaTEPHAIIBI, IMPOKO MCIIOJIb3YEMbIE B
MIPAKTHUKE, POJIb XUMHU B €CTECTBO3HAHHM, €€ CBS3b C APYTUMHU
€CTeCTBEHHBIMH HayKaMH{, 3HAYCHHE B JKU3HH COBPEMEHHOTO
o01ecTna.

Obyuarowuiics 0014CeH yMems:

- Ha3blBaThb M3YYEHHbIE BEIIECTBA MO TPHUBUAIBHOM U
MEXIYHAapOJAHON HOMEHKIAType, XapaKTepu3oBaTh 0OIIHe
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHX W
OpPraHUYECKUX COCIUHECHMUI;

- MPOBOJUTH PACUYEThI IO XUMUYECKUM (OpMyJIaM U YpaBHEHHSIM
peaKuuii;

- OOBSACHATH: 3aBUCHMOCTb CBOWCTB BELIECTB OT MX COCTaBa U
CTPOEHHs, IPUPOLY XUMHUUECKOU CBS3H;

- BBIIOJIHATh XUMHUYECKUH DKCIEPUMEHT IO PAaCHO3HABAaHUIO
BAKHEHILINX HEOPraHUYECKUX M OPTaHUYECKUX COCAUHEHUN;
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- OCYUIECTBIIATbH  CAMOCTOSITENBHBIA  MOUCK  XUMHUYECKOU
nHpOpMaMM C MCIOJb30BAaHUEM paA3JIMYHBIX HMCTOYHUKOB
(cipaBOYHBIX,  HAYYHO-MOMYJIAPHBIX  HW3JaHHUM,  PECypcoB
HHurepuera).

HCNOJIL30BATHL NpPUOOpeTeHHbIe 3HAHMA U YMEHUSl B

NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEHEBHOM KMU3HH IJIfA:

v' 00BbSCHEHHMsS XHMHYECKHX SBJICHUM, NPOMCXOISANIMX B
Mpupo/ie, OBITY U Ha IPOU3BOJICTBE;

v onpeieseHHs BO3MOKHOCTH IPOTEKAHUS  XUMHYECKHX
MpEBpallCHUI B PA3IMYHBIX YCIOBUSIX M OIEHKH HUX
MOCJIE/ICTBUH;

v DKOJIOTUYECKH TPaMOTHOIO IIOBEIAEHHUS B OKPYKarOLIEH
cpene;

v OLEHKM BIIMSHUS XUMHYECKOIO 3arps3HEHHs OKPYKAIOLIEN
Cpelbl Ha OPTaHU3M YEJIOBEKa U JPYTrHe KUBbIE OpPraHU3MBl,

v/ 0e30macHOro OOpalleHHss ¢ TOPIYUMH M TOKCHYHBIMU
BEILIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHHEM;

v [IPUTOTOBJIEHHS PACTBOPOB 3aJaHHON KOHIIEHTPAIMU B OBITY
Y Ha TIPOU3BOJICTBE;

v\ KPMTHYECKOW  OIIEHKH  JIOCTOBEPHOCTH  XHMHYECKOMN
nH(OPMAIINHY, TIOCTYMAOIIEH U3 Pa3HBIX HCTOYHHKOB.
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