MYHHIMIIAJILHOE Ka3eHHOe 00meo0pa3oBaTe/ibHOE YUPEKIeHHEe
«Cpennss mxoiaa Ne 3 umenu O.A. Mopososa»

PaccmoTpeHa u cornacoBaHa
METOINIECKUM 00beTMHEHNEM
IIpoTtokon Ne 6
ot 24 asrycta 2020 roga

IpuHATa Ha NeNAarorMIeckOM COBETe
IIpotokon Ne 1
ot 28 aBrycrta 2020 roga

" «CornacoBaHO»

3aM. gupegTopa mo YBP
Q/Q/jlf’ﬂ.M. XanunHa

«21» aBrycra 2020 rona

PABOYAS ITPOI'PAMMA

0 XMMHH

mig 10-11 xmaccos

(®'OC COO)

cpenHero o6Imero oopa3oBaHus

6a30BbIi YPOBEHH

VunTens: HYKBSIHOBa Enena AHaTOJIbeBHa, BbICHIasA KBaJII/I(i)I/IKaHI/IOHHaSI KaT€ropus
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HOACHHUTEJIBHAA 3AITHCKA.
Hannast paboyas mporpaMma OpHEHTUPOBaHA HA y4UTelleld XuMuu, paboraromux B 10 —
Kjaccax, s o0meoOpa3zoBaTenbHbIX opraHuzanuii. — HopmartuBHO-mIpaBoBO# 0a3oi s

pa3paboTku paboueii mporpaMMBbI SIBIISICTCS:

1.
2.

10.
11.

@enepanbhblif 3ak0H OT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanun B Poccuiickoit @eneparum»;
[Ipukas MunucrepctBa oOpa3oBanuss u Hayku P® or 17 wmas 2012r. N413
"O6 yrBepxkaeHUN (penepaabHOTO TOCYJAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa CPEAHETO
(mosHOTO) O0IIIEro 0O0pa3oBaHUsY.

[Ipuka3 MunucrepctBa obpazoBanusi u Hayku P® or 29.12.2014 r. Ne 1645 «O BHeceHuu
n3MmeHennii B Ilpuka3 MunuctepcrBa oOpasoBanuss u Hayku P® ot 17 mas 2012 r. N 413
"O6 yrBepxkaeHUU (penepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa CPEAHETO
(mosHOTO) O0IIIEro 00pa3oBaHU.

[Ipuka3 MunucrepctBa oOpazoBanuss u Hayku P®D ot 31 mapra 2014 r. Ne 253 “O6
YTBEp)KIEHHH (PeepalbHOTO TIepedHs y4eOHMKOB, PEKOMEHIYEMBIX K HCIIOJIh30BAHUIO TpPHU
peanm3ani  MMEIOMIMX TOCYNApCTBEHHYIO aKKpEAWTAIMI0 00pa3oBaTeIbHBIX MPOTpaMM
HavyaJbHOTO OO0IIero, OCHOBHOTO OOIIETo, CpeHero 00mero oopa3oBanus”;

[TocranoBnenue ['maBHOTO TOCYMapcTBEHHOTO caHUTapHOTro Bpaya PD ot 29 nexadps 2010 rona
No 189 «O06 yrBepxknenun CanlluH 2.4.2.282110 «CaHUTapHOMHAEMHOIOTUYECKUAE
TpeOOBaHHUs K YCIOBHUSAM M OpraHu3aluu o0ydeHus B 0011e00pa3oBaTeNbHbIX YUPEKIACHUIX;
[TuceMo Muno6puayku Poccun Ne 08-1786 ot 28.10.2015 1. «O pabounx nporpamMmmax y4eOHbIX
MIPEIMETOBY;

[IpumepHast ocHOBHasi 00pazoBaTesibHas IporpaMma CpeaHero ooIiero oopasoBanus (0a1o0peHa
pemieHreM (denepaibHOro y4eOHO-METOAMYECKOTO olecreueHuss mo obmeMy 00pa30BaHUIO
(mpotokoi ot 28.06.2016 Ne2/16-3)

OcHoBHas oOpa3oBaTenbHas mporpamMma cpeaHero ooimiero oopazoBanuss MKOY «CIHI Ne3y» nHa
2020-2022 ronsl.

[Iporpamma, co3gaHHas KOJUIGKTHBOM aBTOpoB mmoj pykoBojactBoMm O.C.'abpuensna, U. T.
Octpoymona, C. A. Crnankosa.

YeraB MKOVY «CI Ne 3.

VY4eOHbI MJ1aH HA TEKYIIHHA TOJI.

LHEJIH U 34/TA9H PEAJIN3AIIUU IIPE/IMETA.

N3ydyenne xumuu Ha 6a30BOM ypOBHE cpeiHero oOuiero oOpa3oBaHHUs HAIpPAaBIEHO Ha
JOCTHKEHHE CICAYIOIINX LeJIei:

* OCBOEHHEe 3HAHWH O XHMHYECKOH COCTABIISIONICH ECTECTBEHHOHAYYHOW KapTHHBI
MHpa, BAKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

* OBJaJeHHe YMEHHSIMH T[PUMEHATh [IOJIyYCHHbIE 3HAHUA M OOBACHEHUs
pa3HoOOpa3HbIX XUMUYECKHX SBJICHUI M CBOICTB BEIECTB, OLEHKUA POJM XUMHUHU B Pa3BUTHUU
COBPEMEHHBIX TEXHOJIOTUN U TIOJYYEHUU HOBBIX MAaTEpUAIIOB;

* pa3BUTHe TIO3HABATEIbHBIX MHTEPECOB U HWHTEIUICKTyalbHBIX CHOCOOHOCTEH B
MPOLIECCE CaAMOCTOSTENBHOTO TMPHOOPETEHUsT XHUMHYECKUX 3HAaHHM C HCHOJB30BaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(POPMAIUH, B TOM YUCIIE KOMITBIOTEPHBIX;

* BOCNHUTAHHMe YOEXKJICHHOCTH B TO3UTUBHON POJIM XUMHUU B JKU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOJAUMOCTH XUMHUYECKH TPaMOTHOTO OTHOIIEHHMS K CBOEMY 3JI0POBBIO U
OKpYy’Karollen cpene;

* NpUMeHeHHe TMOJYYeHHBIX 3HAHMI W yMeHMil UIs O€30MacHOTO HUCHOIB30BAHUS
BEIIECTB M MATEPHAIIOB B OBITY, CEIbCKOM XO3SICTBE M Ha MPOU3BOJCTBE, PEIICHUS
MPaKTUYECKUX 3aJlad B MOBCEAHEBHOM >KWU3HM, MPEAYNPEKJCHUS SBJICHHUM, HAHOCAIIUX BpE.
3/I0pPOBBIO YEJIOBEKA U OKPYKAIOLLEHN CpEelE.

3anaun u3ydeHus yueOHoro nmpeamera «Xumusi» B 10 - 11 kiacce:



1.IIponomxuTh popMUpOBaTH 3HAHUST OCHOBHBIX MOHATHI U 3aKOHOB XHMUWU;
2. BocniuTeiBaTh 00IE€YETIOBEUECKYIO KYJIBTYPY;
3. Yuutp HabMOAATh, IPUMEHSATD NOJTY4YCHHBIC 3HAHUS HA TIPAKTHKE.

YYEBHO-METOAHYECKHH KOMIIJIEKC (YMK).

Jannas paGouasi mporpamMma OpPHEHTHPOBaHA Ha KCIIOJIb30BAaHHE YYEOHHKOB MO XUMHUH H
yueOHO-MeToandeckux nocobuit YMK, co3maHHBIX KOJUIEKTHUBOM aBTOPOB I0JI PYKOBOJCTBOM
O.C.T'abpuensina, U. I'. Octpoymona, C. A. Cnaakosa.

Xumus. 10 knacc: ydaeOHUK a5 0011eo0pa3oBaTenbHbIX OpraHu3aiuii: 6a3zosslil yposens/ O. C.
la6puensu, U. I'.Octpoymos, C. A. Cnaakos. — M.: IIpocsemenue, 2020.
Xumus. 11 knacc: yaeOHUK A7 0011e00pa3oBaTenbHbIX OpraHu3anuii: 6a3osbiii yposeHs/ O. C.
INa6puensu, U. I'.Octpoymos, C. A. Cnagkos. — M.: IIpocsemenune, 2020

OBIIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA

Oco0eHHOCTH CcOJIep)KaHUsI U METOJUYECKOTO TOCTPOCHHS Kypca ChHOPMHUPOBAHBI HA
ocHoe ®I'OC COO.

1. Conepxanue Kypca BEICTPOEHO JIOTUYHO U JOCTYITHO.

2. B 10-om kjacce CTapmieKIacCHUKH 3HAKOMATCS ¢ O0raThlM MHUPOM OPraHUYECKHUX
BEIIECTB HAa OCHOBE peajn3allii UAEH B3aUMOCBSI3U XUMUUYECKOTO CTPOEHHS 3TUX BEIIECTB C UX
CBOMCTBaMH U MPUMEHEHHUEM.

3. Coxepxanue Kypca obmieit xumun B 11 kitacce crmoco6¢cTByeT HOpMUPOBAHUIO €TUHOM
XMMHYECKON KapTUHBI MUPA Y BBITYCKHUKOB CPEIHEH IIKOJIBI IIyTEM PAaCCMOTPEHUS OOIIMX IS
HEOPraHWYECKOM U OPraHMYeCKON XMMUHM MOHATUH, 3aKOHOB U TEOPHUH.

4. Vzyyenue Kypca IpOBOJUTCS HA OCHOBE COUETAHUS TEOPUU U MPAKTUKU POOIEMHOTO
oOyueHus U N0Jja4uy MaTepuasa B JIOTUKE HAyYHOTO IMO3HAHUS.

5. Teoperuueckre MOJOKEHUS Kypca ILIMPOKO MOAKPEIUIeHbl JEeMOHCTPAllMOHHBIMU
XUMHYECKUMHU IKCIIEPUMEHTaMU, JJa0OPATOPHBIMU OTIBITAMU U MPAKTUYECKUMU pabOTaMHU.

6. Peanusyercss uHTerpanys coaepkaHus Kypca ¢ MpeAMeTaMyu HE TOJIBKO €CTECTBEHHO-
Hay4YyHOTO, HO ¥ TYMaHUTapPHOTO [IUKJIOB.

7. JIOCTMKEHHMIO TPEAMETHBIX, METANpPeAMETHbIX U JIMYHOCTHBIE pe3yJabTaTOB
CHOCOOCTBYeT cucTema 3aJaHuil B gopmare pediekcuu: mpoBepbTe€ CBOM 3HAHUA, MPUMEHUTE
CBOM 3HAHMSI, UCIIOJIB3YITE JOTOTHUTENbHYIO HH(POPMAIMIO U BBIPA3UTE MHEHHUE.

8. PackpbpiBaeTcs posib POCCUHCKUX YUYEHBIX B CTAHOBJICHMM MHUPOBOM XHUMHYECKOU
HayKH, YTO CIIOCOOCTBYET BOCIMTAHUIO MATPHOTU3MA U HAIIMOHATBHON CaMOUICHTU(DUKAITIH.

9. Kypc peanusyer cBs3b Yy4eOHOW IUCHUILUIMHBI C JKH3HBIO, YTO CIIOCOOCTBYET
YCUJICHUIO MOTHBAIUM YYaIIUXCA K M3YYEHHUIO HEMPO(UIBHON XUMHUU Yepe3 PaCKpPBITHE CBSI3U
M3y4aeMoro marepuana ¢ Oyaymieii oOpa3oBaTelbHON TpaeKTopueil U mpodecCHOHaTbHOU
NEeSATENbHOCTH.

10. B xypce npencraBiieHbl COBPEMEHHbIE HANIPaBICHUS Pa3BUTUSA XUMUYECKON HAYKU U
TEXHOJIOT U H.

11. B kypce Hallim OTpakeHHE OCHOBHBIE COAEPKATEIbHbIE TIMHUU:

o «Bewjecmeo» — 3HAHHUS O COCTaBe, CTPOCHUHU, CBOMCTBAX ((U3UYECKUX, XUMUYECKUX H
OMOJIOTUYECKHX ), HAXOXKJICHUH B TIPUPO/IC U TIOTYYCHUH BaKHEUIIINX XUMUYECKUX BEIIECTB;

o «Xumuueckaa peakyua» — 3HaAHUS O MPOLIECCAX, B KOTOPBIX MPOSBISIOTCS XUMUUYECKHE
CBOMCTBA BEIIECTB, YCIOBUIX MX MPOTEKAHUS U CIIOCO0aX YIpaBlIeHUS UMU;



o «llpumenenue eeujecme» — 3HAHMS B3aUMOCBSI3M CBOWCTB XHUMHUYECKHX BEIIECTB,
Hauboyiee  WCHOJB3YyeMBIX B OBITY, HIPOMBIIUICHHOCTH, CEIbCKOM  XO3SIHCTBE,
3/IpaBOOXpPAHEHUH U HA TPAHCIIOPTE;

o «M3plK Xumuu» — CUCTEMA 3HAHMM O BAKHEUIIMX IOHATUAX XUMHU U XUMHUYECKOHN
HOMEHKJIAaType Heopranuyeckux u opranmdeckux BemecTs (MIOITAK u TpusBuanibHOil);
BJIaJICHUE XMMHUYECKON CHMBOJIMKON U €€ OTpaKEHUEM Ha MUChbME, —XUMUYECKUMH 3HaKaMU
(cumBosTaMu), (GOPMYIIBI U ypaBHEHHUSI.

MECTO IIPEJIMETA B YYEbFHOM IVIAHE.

Ha uzyuyenune xumuu B 10 u 11 xiacce oTBoauTcs 2 4ac B Heneno, 68 4acoB B roll.
[Iporpammoii mpeycCMOTPEHO MPOBEACHUE: KOHTPOIBHBIX paboT — 4 , MpakTHUECKUX padboT — 8
— mst 10 ximacca, KOHTPOJIBHBIX paboT — 4 , mpakThueckux padotr — 2 — mns 11 kimacca, B
COOTBETCTBUHU C ITHM W pa3paboTaHa JaHHas pabodas mporpamMma MO XUMHH JUIsI CPEIHEro
oOuiero o6pa3oBaHus Ha 6a30BOM ypOBHE.

DPOPMbBI OPI'AHU3AIINH YYEBHOI'O ITPOIECCA.

YPOKH M3y4eHHUs] HOBOTO MaTepHaa;
KOMOMHUPOBaHHBIE YPOKHU;

YPOKH 3aKpEIUICHUs] 3HAHUU;

YPOK — UTpa;

YPOK-JICKITHS;

YPOK - HCCIIEZIOBaHUE, YPOK-TIPAKTUKYM.

OcHoBHO¥# (hopMOIi OpraHu3aIuu y4eOHOTO Tpoliecca sSBISETCS YPOK.

BU/IBI IEATE/IBHOCTH HA YPOKE.

HaOmronenune

e  DKCIEPUMEHT

e Palora ¢ KHUTOM

e (Cucremaruzanusa 3HaHUN

e PemeHue no3HaBaTeIbHBIX 3a/1a4 (TIPpoOIIEM)

e [loctpoenue rpaduxon

e paboTta c yueOHO-HAayYHBIMH TEKCTaMH, CIIPAaBOYHOM JINTEPATYpOil U IPYTUMHU
MCTOYHUKaMU HH(popManuy, BKiIrouas CMU, KoMITbIOTepHBIE JUCKU U POTPAMMBEI,
pecypcsl UHTepHeTa.



1. INTAHUPYEMBIE PE3Y/IBTATHI OCBOEHHUHA YYEBHOI'O IIPE/IMETA.

OOyuenune XMMHU B CpEJHEN IIKoJIe HAa 0A30BOM YpOBHE MO JAHHOMY KypCY CIIOCOOCTBYET

JOCTHIXCHHIO O6y‘IaIOIJ_II/IMI/IC$I CICAYIOIIUX JIUYHOCHIHBLX Pe3y/Ibmamoes.

1)

2)

3)

4)

YyBCTBA TOPAOCTH 332 POCCHUMCKYI0 XUMHUYECKYI0 HAyKy M OCO3HAaHHE POCCHUICKOU
IpaX1aHCKOW UIGHTHYHOCTH — B LIEHHOCTHO-OPUEHTAIMOHHOH cdepe;

OCO3HaBaTh HEOOXOIMMOCTb CBOEH MT03HABATEIbHOM AEATEILHOCTU U YMEHUE YIIPABIIATH €10,
FOTOBHOCTb U CHOCOOHOCTh K CaMOOOpPa30BaHUIO HA MPOTSKEHUHM BCEW KU3HU; NOHMMAaHUE
BXHOCTH HETPEPHIBHOTO 00pa3oBaHMs Kak (hakTopy ycCIemHoN NpodhecCHOHAIBHOW |
OOIIECTBEHHOH ACITeTFHOCTH; — B TIO3HABATEIIBHOM cepe;

TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JaibHEUIIEeH 00pa30BaTeIbHON TPACKTOPUHN HIIN CheEephI
npoecCHoHANBHOM JIeATETLHOCTH — B TPYAOBOI cepe;

HENpUITHE BPEAHBIX NPUBBIYEK (KYpPEHHUs, YINOTPEOJEHHs alKOTOJsi U HApKOTHKOB) Ha
OCHOBE 3HAaHMM O TOKCMYECKOM M HApKOTUYECKOM JIEHCTBMM BeUIECTB — B cdepe
310pOBhecOEpeKEeHUs U 0€3011aCHOTO 00pasa KU3HH;

Memanpeomemnvimu pe3yivmamamu OCBOCHUS BBITYCKHUKaMU CpEIHEH IIKOJIbI Kypca

XUMHUU SABJISIFOTCA:

1)

2)

3)

4)
5)

6)

7)

8)

9)

WCTIOJIb30BaHNE OCHOBHBIX METOJIOB TO3HAHWS (OTpEAeiCHHe WCTOYHUKOB Y4eOHOW U
HayyHOU MHpOpMAaIHH, TOTydeHre 3TOH nHopMmanuu, e€ aHallu3, U YMO3aKJIIOUEeHUs Ha €ro
OCHOBE, W3rOTOBJICHHME U Tpe3eHTaus HWHOOPMAIMOHHOTO TPOJYKTa; TIPOBEICHUE
OKCTIIEpUMEHTa, B TOM YHCI€ W B TIPOIECCE HCCIENOBATEIbCKON JIEATEIBHOCTH,
MOJIETUPOBAHUE H3Y4aeMbIX OOBEKTOB, HAOMIOJEHHE 32 HUMHU, UX U3MepeHHe, (ukcanus
pe3yabTaTOB) W WX MpPHMEHEHHE ISl TOHUMAHWS pa3IMYHBIX CTOPOH OKPYKAIOMICH
eHCTBUTEIILHOCTH,

BJIaJICHUE OCHOBHBIMH HMHTEJUIEKTYaJIbHBIMU ONEpalusMH (aHAJIU3 U CUHTE3, CPAaBHEHUE U
cucTeMaTtu3aius, OO0OOIeHHE W KOHKpETH3alus, KiIacCUpUKAIKMsI W TOWUCK aHaJoroB,
BBISIBJICHHE TMPUYMHHO-CIICCTBEHHBIX CBsi3ed, (QOpMyIHpOBKAa TUIOTE3, HUX IMpPOBEpKa U
(hopmMyIUPOBKA BHIBOJIOB);

Mo3HaHUE OOBEKTOB OKPYXAIOIIET0 MHpa B IUIAHE BOCXOXIEHHS OT aOCTPaKTHOTO K
KOHKpETHOMY (OT 00I1Iero yepe3 YaCTHOE K EAUHUYHOMY);

CIOCOOHOCTH BBIJIBUTaTh UJIEU M HAXOJIUTh CPEICTBA, HEOOXOIUMBIE Ui UX TOCTHKEHUS;
yMmMeHue (GOpMyaUpOBaTh LEIM U ONpeAeNsaTh 3aJaud B CBOEH MO3HaBaTeNbHOM
NeSITeNIbHOCTH, OTIPEICNIATh CPEJICTBA Ui JOCTIXKEHUS LIeTIeH U peleHus 3a1ay;

OTpENeNiATh pa3HOOOpa3Hble HMCTOYHHKU  IOJIyYEHUS  HEOOXOAMMOW  XUMHYECKOU
uH(popMallUY, YCTAaHOBJIEHUE COOTBETCTBUSL cCOAepkKaHUs U (GOpPMBbI MPECTABICHUS
MH(OPMALIMOHHOTO MPOYKTA Ay IUTOPUU;

YMEHHE TMPOAYKTUBHO OOIIaTbCs M B3aUMOJICHCTBOBaTH B IPOIECCE COBMECTHOM
NEeSITeNbHOCTH, YYUTHIBATh MO3UIMH JPYTUX YYACTHUKOB JAEATEIbHOCTH, 3((eKTUBHO
paspemiath KOHMIUKTHI;

TOTOBHOCTh K KOMMYHHKAIMH (MIPEICTaBIATh PE3y/bTaThl COOCTBEHHOW MO3HABATEIbHOM
JEeSITeNIbHOCTH, CIBIIIATh U CIIYIIaTh OMIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MO3HIIHIO);
YMEHHUE HCMOJb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJIOTHIi
(nanee — MKT) B pemieHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33734 C
coOmoeHueM  TpeOOBaHMH  SPrOHOMHUKHM,  TEXHUKH  O€30MacHOCTH,  T'MTHEHBI,
pecypcocOepexeHuns, IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6e301MacHOCTH;

10) BJIAICHUC A3BIKOBBIMU CPCACTBAMU, B TOM YUCIIC U A3BIKOM XUMHWU — YMCHHEC SACHO, JIOTHUYHO

Y TOYHO M3Jaratb CBOIO TOYKY 3pPEHHUS, MCIIOJIb30BATh AJCKBATHBIC SI3BIKOBBIE CPEJICTBA, B
TOM YHCJI€ U CUMBOJIbHBIE (XMMHUYECKUE 3HAKH, (POPMYIIBI 1 YpaBHEHUS).
Ilpeomemuvimu pesynomamamu W3y49eHUS XUMUU Ha 0a30BOM YpOBHE Ha CTYIECHH

cpeaHero o0riero o0pa3oBaHus SABISIOTCS CIEIYIOIINE Pe3yabTaThI.

1.

3HaHMe (TIOHMMaHUE) TEPMHHOB, OCHOBHBIX 3aKOHOB U BAXXHEUIIUX TEOPUU Kypca
OpraHUYECKOH H 00IIel XUMUU;



2. yMeHHWE HaOJI0JIaTh, OMUCHIBATh, (PUKCHPOBATH PE3YNbTATHI U JEJaTh BHIBOJBI HAa OCHOBE
JIEMOHCTPAIIMOHHBIX U CAMOCTOSITEIIEHO TPOBEACHHBIX SKCIIEPUMEHTOB, UCIOJB3YS JJIsl OTOTO
POAHOM (PYCCKHI MIJIM UHOM) SI3BIK U A3BIK XUMUH;

3. ymeHue Ki1accu(PpUIMPOBATh XUMUYECKHE JIEMEHTHI, MPOCTHIC BEIECTBA, HEOPTAaHUYECKHE U
OpPraHWYECKUE COCTMHEHUS, XUMHUYECKHE MTPOIIECCHI;

4. yMeHHe XapaKTepu30BaTh OOIINE CBOICTBA, NMOJyUYeHUE U TIPUMECHCHUE H3YYCHHBIX KIacChI
HEOPraHMYECKUX M OPraHUICCKUX BEIICCTB M UX BAKHEHIIINX TPEICTABUTEIICH;

5. OmMCchIBaTh KOHKPETHBIE XUMHUYCCKHE pPEaKIMH, YCIOBHS WX TPOBEICHUS M YIPABICHHS
XHUMHYECKUMH MTPOIIECCaMU;

6. yMeHWE TIPOBOJWTH CAMOCTOSITCIBHBIA XUMHYECKHA JKCIICPUMEHT W  HaOJI0JIaTh
JEMOHCTPAIIMOHHBIN IKCIIEPUMEHT;

7. TPOTHO3HMPOBATH CBOMCTBA HEM3YYCHHBIX BEIICCTB IO AHAJIOTHH CO CBOMCTBAMH M3YYCHHBIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;

8. ompemensaTh WCTOYHWUKA XUMHUYECKOW WH(OpMaNuu, ToMydaTh €, TPOBOIUTH AaHAIU3,
M3TrOTABJIMBATH WH()OPMAIMOHHBIN TIPOIYKT ¥ MPEACTABIIATE €T0;

9. yMeTh TIONB30BaThCA OOS3aTENBPHBIMA CHPABOYHBIMUA MaTepuanamu: [lepuoaudeckoit
cucteMod  xumuyeckux  snemeHToB  J[. . MenneneeBa, Tabmuueld  pacTBOPUMOCTH,

MEKTPOXUMUYCCKUM PSJIOM HANPsDKEHUH METAJUIOB, PAIOM JIEKTPOOTPHUIATEILHOCTH — IS

XapaKTEPUCTHKHU CTPOSHUS, COCTaBa U CBOKWCTB aTOMOB XUMUYECKHUX eMeHTOB |—IV neproion

1 00pa30BaHHBIX MU MTPOCTHIX M CJIOXKHBIX BEIICCTB;

10. ycTaHOBIEHHWE 3aBUCUMOCTH CBOWCTB W TIPUMEHEHHUS BAXKHEHUIIMX OPraHUYSCKUX

COCIMHEHUH OT MX XUMHUYECKOTO CTPOCHUS, B TOM YHUCIIC U OOYCIIOBICHHBIX XapaKTepOM 3TOTO

CTpoeHU (MPeAeTbHBIM WITH HEMPeIeTbHBIM) M HATHYHNEM (DYHKIIHOHATBHBIX TPYIII;

11. moHMMaHWe XUMHUYECKOW KapTHUHBI MUpa KaK HEOTHEMJIEMOW YacTH IEJIOCTHOW HaydyHOU

KapTHUHBI MUDA.

12.cobmoienue npaBui 6€30MaCHOTO OOPAIICHHS C BEIIECTBAMH, MaTEPHAIAMH U

J1a00paTOPHBIM 000PYTIOBAHUEM.

B cootBerctBHE PT'OC OOO BBIAETAIOTCS TPH TPYIITHI YHUBEPCATBHBIX YICOHBIX

NEUCTBUIL: perynsaTuBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE.
PerynasituBable YYJI 1. YMeHHEe CcaMOCTOATENBLHO ONPEACIATh 1M OOydeHHs, CTaBUTh W
(dbopMynupoBaTh HOBBIE 3a7]aud B yueOe M MMO3HABATEIbHOMN JEATEIbHOCTH, Pa3BUBATh MOTUBBI U
UHTEpEChl CBOEHM TMO3HaBaTeNbHOW JAedareabHOCTH. OOydarolmuics CMOXET: aHAJIU3UPOBATH

CYLIECTBYIOIIME U IUIAHUPOBATh Oynymire oOpa3oBaTelIbHbIE PE3yNbTaThl; WACHTU(ULIUPOBATH

coOCTBEHHBbIE MPOOJIEMBbl U OINpPEAesATh TIJIaBHYK MpoOJeMy; BBIABUTaTb BEPCHUH PELICHUS

po0ieMbl, (OpPMYIHPOBATH TUIIOTE3bl, MPEIBOCXUINATh KOHEYHBIH pe3ysbTaT; CTaBUTH LEJb
NESTeIbHOCTH Ha OCHOBE ONpENENIeHHON MpoOiieMbl U CYIIECTBYIOIIMX BO3MOXKHOCTE;
dbopmynupoBarh y4eOHBIE 3aJaud KakK ILIArd JOCTHXKEHHUS IMOCTABJICHHOM IIeNU JIESTEIbHOCTH;

00OCHOBBIBATh 1I€JI€BbIE€ OPUEHTUPHI W TMPHOPUTETHI CCHUIKAMU Ha LIEHHOCTH, YKa3bIBas H

000CHOBBIBas JIOTMUECKYIO MOCIIEI0BATEIBHOCTD I11aroB.

2. YMeHue CaMOCTOATEIbHO IUIAHMPOBATh NYTH JOCTHXKEHHsI LeJeil, B TOM 4HCIe

albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(hdeKTUBHBIE CIOCOOBI PEIICHHs YUeOHBIX U

MO3HABaTENbHBIX 337a4y. OOydJarolmuics CMOXET: OMpeleNsiTh HeoOXoAuMble aeicTBue (s) B
COOTBETCTBUU C y4eOHOU U MO3HABATENbHOM 3a7a4eil U COCTaBJIATh aTOPUTM HUX BBHITIOJIHEHUS,
00OCHOBBIBaTh U OCYILECTBIIATH BBIOOP Hanbosiee 3PPEeKTUBHBIX CIIOCOOOB PEICHUs YUeOHbBIX U
MO3HABATENbHBIX 3a/1a4; OMPEAENsATh/HAXOAUTh, B TOM YHCIE U3 MPEAJOKEHHBIX BapHAHTOB,
YCTIOBUSL JUIsl BBITIOTHEHUsI Y4eOHOUM U MO3HABATENbHOM 3a7]aui; BBICTPAUBATh )KM3HEHHBIE TIJIaHbI
Ha KpaTKocpouHoe Oynyiiee (3asBisITh 1I€JIeBbIe OPUEHTUPHI, CTABUTH a/ICKBaTHbIC UM 3a7aud U
npeniaraTth JIEHCTBUS, yKa3blBas M OOOCHOBBIBAs JIOTMUECKYIO IMOCJIEIOBATEIHLHOCTD IIaroB);
BBIOMpPATh M3 MPEATOKEHHBIX BApUAHTOB W CAMOCTOSITENIHO HCKaTh CPEACTBA/pecypchl Aiis
pelIeHHs 3aJa4i/JAOCTUKEHUS 1EeTU; COCTaBIATh IUIAH PEIIeHUs MpoOIeMbl (BBIMOJTHEHUS
MPOEKTa, MPOBEJCHHS HCCIEI0BaHNsA); ONPEACIATh MOTEHIIMATBHBIC 3aTPYTHEHUS TIPU PELICHUN
yueOHOM ¥ MO3HABaTEeNbHOH 3a/1a4i U HAXOJUTh CPEJCTBA AJIS UX YCTPAHEHHs OMHUCHIBATH CBOU



OTIBIT, OOPMIISISL €r0 JUIS TIepeJaud JPYTrUuM JIIOJIIM B BHJIE TEXHOJOTHH PEIICHUS] TPAKTUIECKUX

3a/la4  OIIPENIEICHHOI0 KJjlacca; IUIaHUPOBaTh M KOPPEKTUPOBATH CBOK HMHAWBUIYaIbHYIO

00pa3oBaTeNbHYIO TPACKTOPHIO.
3. YMeHHE COOTHOCUTH CBOU [JCHCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYLIECTBIISTH
KOHTPOJIb CBOEH JEATENBHOCTH B IPOLIECCE AOCTHIKEHUS pe3yJbTaTa, OINPEAEISATh CHOCOObI
JEWCTBUI B paMKax MPEI0KEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JICHCTBHS B
COOTBETCTBUU C U3MEHsAMOLIEHCS cuTyauued. O0yJaromuiics CMOKET: ONPEAESATh COBMECTHO C
[IE€aroroM U CBEPCTHUKAMU KPUTEPUU IIAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUM OLEHKU CBOEH
y4eOHOH AeATEIbHOCTH; CHCTEMAaTH3UPOBATh (B TOM YHCIIE€ BEIOMPATH MIPUOPUTETHBIC) KPUTEPHU
TUTAHUPYEMBIX Pe3yJIbTaTOB W OLEHKA CBOCH JEATEIBHOCTH; OTOMpATh HMHCTPYMEHTHI IS
OLICHUBAHMSI CBOEH JIEATEIBHOCTH, OCYLIECTBIISITH CAMOKOHTPOJIb CBOEH /I€ATENBHOCTH B paMKax
MPEIOKEHHBIX YCIOBUM M TpeOOBaHMIA; OLEHUBATh CBOIO JESTEIBHOCTb, APTYMEHTHUPYS
MPUYMHBI JIOCTWXEHHUS WM OTCYTCTBUS IUIAHMPYEMOIO pe3yJjbTaTa; HAXOJUTh JOCTATOYHbIE
CpelCTBa JUIsl BBINOJIHEHUS Y4YEOHBIX IEMCTBUI B M3MEHSIOIICHCS CUTyallud W/WIM TpU
OTCYTCTBMM IUIAHMPYEMOTO pe3ylibTaTa; paboTas MO0 CBOEMY IUIaHY, BHOCUTb KOPPEKTHUBBHI B
TEKYIIYI0 JESITeIbHOCTh Ha OCHOBE aHaiu3a W3MEHEHUM CUTyauuu JUid [OJIy4eHHUs
3aIJIAaHUPOBAHHBIX XAapaKTEPUCTUK MPOJYKTa/pe3ynbTara; YCTaHaBIMBAaThb CBSA3b MEXIY
MOJIyYUEHHBIMH XapaKTePUCTHKAMHU MPOAYKTa M XapaKTepUCTUKaMH TMpoliecca JesITeNbHOCTH U
[0 3aBEpIICHUH JEATENbHOCTH IIpejajaraTb H3MEHEHHE XapaKTepUCTHK Mpolecca s
MOJIy4YEHUs! YITYUIIEHHbIX XapaKTePUCTUK IMPOAYKTA; CBEPATh CBOM JECHCTBHUS C LENbIO U, MPU
HE0OX0IMMOCTH, UCTIPABIISATH OUTUOKH CAMOCTOSTENBHO.
4. VYmeHue OIeHMBATh [PaBWJIBHOCTb BBINOJHEHHUs] Yy4yeOHOW 3ajaud, COOCTBEHHbIE
BO3MOXHOCTH ee pemieHnsa. OOydaroluiicss CMOKET: OMNpeAeisaTh KPUTEPUH MPaBUIbHOCTU
(KOPPEKTHOCTH) BBHITIOJIHEHUSI Yy4eOHOW 3aauM; aHAJIM3UPOBATh U 0OOCHOBBIBATH NMPHUMEHEHUE
COOTBETCTBYIOLIIETO MHCTPYMEHTapHsl JAJs  BBINOJHEHHs Y4eOHOM 3agauu; CBOOOAHO
[I0JIb30BaThCA BBIPAOOTAHHBIMH KPUTEPHSMHU OLICHKM U CaMOOLIEHKM, HMCXOJS U3 LeIu U
MMEIOIINXCS CPEJICTB, pas3iinyasi pe3yJbTaT M CIOCOOBI JIEHCTBHI; OLICHWBATh MPOJIYKT CBOCH
JEATeNbHOCTH 10 3aJaHHBIM U/HUJIM CaMOCTOSATENIBHO ONPEAEICHHBIM KPUTEPUSIM B COOTBETCTBUU
C LIENbIO JAEATENbHOCTH; 0OOCHOBBIBATh AOCTHKUMOCTD LI€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OLIEHKM CBOMX BHYTPEHHMX PECYpPCOB M JOCTYIHBIX BHEUIHMX pECypcoB; (GHUKCHUpPOBAaTh U
aHAJIM3UPOBATh JUHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.
5. BiageHne ocCHOBaMH CaMOKOHTPOJI, CAMOOLICHKH, NPUHATUS PEIICHUNA U OCYLIECTBIICHHUS
OCO3HAHHOTO BbIOOpa B yueOHON M mMo3HaBareiabHOH. OOywaromuiicss CMOXKET: HaOIoJaTh U
aHAJM3UPOBaTh COOCTBEHHYIO YUeOHYI0 M IO3HABATENIBbHYIO JEATENbHOCTh U JIEATEIBbHOCTh
Apyrux oOyyaromuxcs B MPOLECCEe B3aUMOINPOBEPKH; COOTHOCUTh peallbHble M IJIaHUpYeMble
pe3yibTaThl MHAMBUAYAIbHOW 00pa30BaTeIbHOM AEATENIBHOCTU U JIeJIaTh BBIBOJbI; IPUHUMATh
pelieHre B y4eOHOM CUTYyallMM M HECTU 332 HErO OTBETCTBEHHOCTb; CAMOCTOSITEIbHO ONPENENATh
IIPUYMHBI CBOETO yCIeXa MM HeyclleXa U HaXOJUTh CHOCOOB! BBIXOJAa U3 CUTYyallud HEyCIexa,;
PETPOCIIEKTUBHO ONPEAEIATh, Kakue IEHCTBUS MO PELICHHI0 Y4eOHOHM 3a7aud WM NapaMeTpsl
3TUX JEWCTBUH MNpUBENM K MOIYYCHHIO HMEIOIIErocs IMpOJyKTa Y4eOHOW JeATeNIbHOCTH;
J€MOHCTPUPOBATh MPUEMbl PETYISILIUU TCUXO0(U3NOJOTHYECKUX/ IMOLMOHAIBHBIX COCTOSIHUN
I JOCTIOKEeHUs »(dekra ycrnokoeHus (yCTpaHEHHs] SMOIMOHAIBHONW HamNpshKEHHOCTH),
spdexta BoccTaHOBIEHUS (OcialJeHUs TPOSBICHUN yTOMIIEHUs), 3(QeKTa aKTHUBHU3ALUU
(MOBBIIEHUS ICUXO(PU3HOIOTUYECKON PEaKTUBHOCTH).
Ilo3naBarenbusie YYJ 1. VYMmenue omnpenensT TMOHITHSA, CO3AaBaTh OO0OOIICHHUS,
yCTaHaBJIMBaTh AaHAJOTMH, KIACCU(PHUIMPOBATH, CAMOCTOSTEIbHO BBIOMpPATh OCHOBAHHUS U
KPUTEPUH JUISL KJIAcCCU(PMKALMM, YCTaHABIMBATh IPUYUHHO-CIIECACTBEHHBIE CBSI3U, CTPOUTH
JIOTHYECKOE PACCYXAECHUE, YMO3aKIIOYeHHE (MHAYKTUBHOE, JEAYKTUBHOE, 1O aHaJIOrMH) H
nenatb BbIBOABL OOydaromuiicss CMOXeT: MoJOUpaTh CJIOBa, COIMOJYMHEHHBIE KIIOUYEBOMY
CIIOBY, OIIPEAEIAIONINE €ro IPU3HAKM M CBOWCTBA; BBICTPAMBaTh JIOTMUECKYIO ILETMIOUKY,
COCTOSIIYIO U3 KJIFOYEBOT'O CJIOBA U COMOJYMHEHHBIX MY CJIOB; BBIACIATH OOIIMI MPU3HAK IBYX
WM HECKOJIBKHMX MPEIMETOB WJIH SBJICHUN U OOBACHITH UX CXOJCTBO; OOBEAUHATH MPEIAMETHI U



SIBJICHHSI B TPYIIIBI 110 ONPECIICHHBIM NMPU3HAKaM, CPaBHUBATh, KIACCU(PHUIIMPOBATH U 0000IIATH
(baxThl M SBJIEHHS; BBLICIATH SBICHHE U3 OOINEro psna Apyrux siBieHuit; [l[Jompenenars
00CTOATENBCTBA, KOTOPBIE MPEAIISCTBOBATIN BOSHUKHOBEHUIO CBSI3M MEXKIY SIBJICHUSMU, U3 ITUX
0OCTOSTENILCTB BBIACIATh OMPEICISAIONINE, CIOCOOHBIE OBbITh NPHUYMHON JAaHHOTO SBJICHHSA,
BBISIBJIATH MIPUYUHBI U CIICACTBUS SIBICHHI; CTPOUTH PACCYXKACHUE OT OOIIMX 3aKOHOMEPHOCTEH
K YaCTHBIM SBJICHHSM M OT YAaCTHBIX SIBJICHHM K OOIIMM 3aKOHOMEPHOCTSM; CTPOHUTH
paccyXJeHHEe Ha OCHOBE CpPaBHEHHUS IPEAMETOB M SBJICHWUM, BBIIENSS MpPU ATOM 0O0IKe
MPU3HAKK, HM3JIaraTh MOJYYCHHYI0 HMH()OPMALNIO, MHTEPIPETHPYS €€ B KOHTEKCTE perracMoi
3aJ]aui; CaMOCTOSATEIBHO YKa3bIBaTh HAa MHPOPMAIIUIO, HYKJIAIOIIYIOCS B MPOBEPKE, MPeiarath
¥ TIPUMEHSTH COCO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMAIUH; BepOATH30BaTh IMOIIMOHAIBEHOE
BIICYATIICHWE, OKAa3aHHOE€ Ha HEr0 MCTOYHUKOM; OOBSCHATH SBICHHS, NPOIECCHI, CBA3H WU
OTHOIIIEHHUS, BBIABIIIEMbIE B XOJ€ IIO3HABaTEJIbHOM U HCCIENOBATEIbCKON JIE€ATEIbHOCTH
(mpuBOAUTH OOBACHEHUE C U3MEHEHHEM (POPMBI IPEACTABICHUS; OOBACHATD, ACTATU3UPYS WIH
000011as1; 00BSACHATH C 33JaHHOW TOYKH 3PCHHUS); BBISBISATh M HA3bIBATh NMPHYUHBI COOBITHS,
SIBIICHHSI, B TOM YHCJIe BO3MOKHBIE /Han0oJiee BEpOATHBIC IPUYUHBI, BO3MOXHBIE TTOCIIEACTBUS
3aJJaHHOM MPHUYMHBI, CAMOCTOSITEILHO OCYILECTBIISAS MPUYMHHO-CIEICTBEHHBIM aHAIN3; JeNaTh
BBIBOJI Ha OCHOBE KPHUTHYECKOTO aHajM3a pa3HBIX TOYEK 3PEHHUs, TOATBEPXKIATH BBIBOJ
cOoOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTENbHO TOJTYyYeHHBIMU JAHHBIMHU.

2. YMeHue co3aaBarh, MIPUMEHSITh M TPe00pa30BhIBATh 3HAKA M CHMBOJIBI, MOJICIIA U CXEMBI JIJIS
pelieHns y4eOHBIX U MO3HaBaTeNbHBIX 3a1a4. OOyuaromuiicss cMOXKeT: 0003Ha4aTh CUMBOJIOM U
3HaKOM TpPEIMET W/WIH SIBJICHHE, ONMPENeINsATh JOTUIECKHE CBS3M MEXAY NpeIMeTaMu W/Win
SIBJICHUAMH, 0003HAYATh JIJAHHBIE JIOTMUYECKHUE CBS3M C TMOMOINBIO 3HAKOB B CXEME; CO3/IaBaTh
a0CTpaKTHBIM WM peaIbHBIA 00pa3 mpeaMeTa U/WiH sIBJICHUS; CTPOUTh MOJIENIB/CXeMY Ha OCHOBE
YCIIOBUH 3ajaud W/ WM Ccroco0a ee pelIeHHs; Co37aBaTh BepOaJbHBIC, BEIICCTBEHHBIC H
nH(OPMALIMOHHBIE MOJENHU C BBIJEICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa s
ompejeNieHusi crocoba pemieHusl 3ajayd B COOTBETCTBHHM C CHUTyallMel; MpeoOpa3oBbIBATH
MOJIENTU C IIEJIbIO BBISABIICHUSI OOLIMX 3aKOHOB, ONPEACISIONINX JaHHYIO MPEAMETHYIO 00JacTb;
MEPEBOIUTH CJIOKHYIO IO COCTaBy (MHOTOACIEKTHYIO) HHGOPMAIMIO W3 TpaduyuecKoro WIr
(hopMann30BaHHOTO (CHMBOJILHOTO) TMPEICTABICHUS B TEKCTOBOE, M HA0OOPOT; CTPOHUTh CXEMY,
QITOPUTM JIEUCTBHUSA, HCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIM paHEEe aaropuTM Ha
OCHOBE HMEIOILIErocsi 3HaHUs 00 OOBEKTe, K KOTOPOMY IPUMEHSETCS aIrOPUTM; CTPOUTHh
JI0Ka3aTeNIbCTBO: MPSAMOE, KOCBEHHOE, OT MPOTHBHOIO; aHAJIU3UPOBATH/pedIeKCUPOBATH OTBIT
pazpaboTKu W  peanu3aludd  Y4eOHOTO  MPOEKTa, HCCIeOBaHHs  (TEOPETHUYECKOTO,
AMITUPUYECKOTO) Ha OCHOBE MPEIOKCHHOW MPOOJIEMHOM CUTyaluu, 18 MmocTaBIeHHOW ILenu
W/WIM 33/1aHHBIX KPUTEPUEB OIICHKHU MPOAYKTa/pe3yibTara.

3. CwmpicnoBoe uyreHue. OOydarmuics CMOXKET: HaXOJUTh B TEKCTE TpeOyeMyro MH(OPMAIINIO
(B COOTBETCTBMM C LIETISIMU CBOEU JEATEIHHOCTH); OPUEHTUPOBATHCA B COACPKAHHHM TEKCTa,
MOHUMATh LIEJOCTHBIM CMBICI TEKCTa, CTPYKTYpUPOBATh TEKCT; YCTaHAaBIUBATh B3aHMOCBS3b
OTHMCAHHBIX B TEKCTE COOBITHIA, SBIECHUH, MPOIIECCOB; PE3IOMUPOBATH TIABHYIO HJCI0 TEKCTa;
peoO0pa3oBbIBATh TEKCT, IIEPEBOIS» €ro B JAPYTyI0 MOAAIBHOCTb, UHTEPIPETUPOBATH TEKCT
(XynoXecTBEeHHBIN u HEXY/I0KECTBECHHBIN — y4eOHBI, HAy4YHO-TIOMYJISIPHBIH,
nH(OPMALIMOHHBIN, TEKCT non-fiction); KPUTHUECKH OLIEHUBATH CoJIep:kaHue U hopmy TekcTa. 4.
dopMupoBaHWE U Ppa3BUTHE DSKOJOTHYECKOTO MBIIUICHHUS, YMEHHE TPUMEHATh €ro B
MO3HABATEIbHONW, KOMMYHHMKATHBHOW, COLIMAIBHOW TMpakTUKe U  NpodecCroHANbHOMN
opueHTanuy. OOydaromMiCs CMOXET: ONPEeAesATh CBOE OTHOIIEHHE K MPUPOJHON Cpene;
aHAJIM3UPOBATh BJIMSHHE JKOJOTHYECKHX (DAaKTOPOB Ha cpely OOMTaHHUS KHUBBIX OPraHU3MOB;
MPOBOJUTH MPUYMHHBIA U BEPOATHOCTHBIN aHAIN3 SKOJOTHYECKUX CHUTYyallui; MPOTHO3UPOBATH
W3MEHEHHS CUTYalluu NpU CMEHE ACWCTBUS OJHOTO (akTopa Ha NEHCTBUE APYroro QaxTopa;
pPacpOCTPaHATh DKOJOTHYECKHE 3HAHWS W y4acTBOBATh B MPAKTHUECKUX JIENaX IO 3alluTe
OKpY>Karolllel Cpefbl; BbIpaXkaTb CBOE OTHOIICHHE K MPUPOJE uepe3 PUCYHKH, COUYMHEHUS,
MO/IEJIH, IPOEKTHBIE PAOOTHI.



5. Pa3BuTHe MOTHMBALMU K OBJIAJICHUIO KYJIbTYpOM AKTUBHOIO HCIIOJIB30BAaHUS CJIOBApEH M
JIPYTUX TOMUCKOBBIX cucTeM. OOydaromuiics CMOXET: ONPENENATh HEOOXOJIMMBIE KIIIOUEBbHIE
IIOMCKOBBIE CJIOBA U 3alpOChl; OCYIIECTBIIATh B3aUMOJAEHCTBUE C 3JIEKTPOHHBIMU NOUCKOBBIMU
CHCTEMaMH, CIOBapsMH; (POPMHPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX UCTOYHHUKOB
U1 OOBEKTHBHU3AIMK PE3YJIbTATOB TOMCKA; COOTHOCHTH MOJYYE€HHBIE PE3ylbTaThl IMOUCKA CO
CBOEH JEATENBHOCTBIO.

KommynukatuBubie YYJ[ 1. VYmeHue oOpraHu3oBbIBaTh Yy4eOHOE COTPYAHHUYECTBO U
COBMECTHYIO JICSITEIIbHOCTD C YUUTENIEM M CBEPCTHUKAMU; pab0oTaTh WHAWBUIYAILHO U B TPYIIIIE:
HAXOJUTh 00IIee PeHIeHNE U pa3peniaTh KOH(IMKTH Ha OCHOBE COTJIACOBAHUS MO3HULIMHN U ydeTa
HMHTEPECOB; (POPMYIHUpPOBATh, APTYMEHTHPOBATh M OTCTaWBaTh CBOE MHeHHE. OOydarommuics
CMOJKET: OINpEAEATh BO3MOXKHBIE POJIM B COBMECTHOM NESATENIbHOCTH; UIPaTh OMNPEIEICHHYIO
pOJiIb B COBMECTHOW JESATENbHOCTH; MPUHUMATh IO3UIHMI0 COOECeTHUKA, MOHUMAas MO3UIUIO
JPyroro, pa3janyaTh B €r0 peyd: MHEHHUE (TOUKY 3pEHUs), JOKA3aTeIbCTBO (apryMeHThl), (PaKThI;
TUIOTE3bl, aKCMOMBI, TE€OPUH; ONPEAENsATh CBOM JEHCTBHUS U JEMCTBUS NapTHEpa, KOTOpPbIE
CHOCOOCTBOBANIM WJIM NIPENATCTBOBAIM NPOAYKTHBHONM KOMMYHHMKAI[MH; CTPOUTH MO3UTHBHBIE
OTHONIEHHUsI B TIpolecce Y4eOHOM M TO3HABaTENbHOM JEATENIbHOCTH; KOPPEKTHO U
apryMEHTHPOBAHHO OTCTauBaThb CBOIO TOYKY 3pEHMs, B JUCKYCCHM YMETb BBIJBUTATbH
KOHTpapryMeHThl, mepedpa3upoBaTh CBOIO MbICAb (BIaJCHHE MEXaHU3MOM SKBHBAJIEHTHBIX
3aME€H); KPUTHUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABAThH
OIIMOOYHOCTh CBOErO0 MHEHHsS (€Clii OHO TaKOBO) M KOPPEKTHpPOBaTh €ro; Mpeiararhb
aIbTEPHATUBHOE pELIEHUE B KOH(DIMKTHON CHUTyallMd; BBLAEIATH OOIIYI0 TOUYKY 3pEHHS B
JMICKYCCHU; JIOTOBApUBAThCSA O MpaBWJIax M BOIpocax s OOCYXKJEHUS B COOTBETCTBUHU C
MOCTaBJIEHHOM TepeJ TPYIION 3a7aveil; OpraHn30BBIBAaTh YIeOHOE B3aMMOJICHCTBUE B TPYIIIE
(ompenensaTh 0OOIMKME 1ETH, pacHpenessTh POJH, AOTOBAPUBATHCS APYT C JAPYroM W T. I.);
yCTpaHsTh B paMKax  Juajora paspbiBBl B~ KOMMYHHKAIMH,  OOYCJIOBIIEHHBIE
HETIOHMMaHHEM/HENPUATHEM CO CTOPOHBI coOeceqHUKa 3aaaud, (HOPMBI WIH COJCpKaHUS
JManora.

2. VYMmeHue OCO3HaHHO HCIIOJb30BAaTh pEYEBBIE CPEICTBA B COOTBETCTBHM C 3aJadeid
KOMMYHHMKAIIMH JUTsl BBIPAXKEHUS CBOMX YYBCTB, MbICJIEH U MOTpeOHOCTEN AJIs MIIAHUPOBAHUS U
peryiasiiud CBOEH JEATENbHOCTH; BIAJEHUE YCTHOM U MUCBMEHHOM PEYbl, MOHOJIOIMYECKOM
KOHTEKCTHOM peubto. OOydaromuiics CMOXET: OINpeAessaTh 3aJadyy KOMMYHUKAlUM U B
COOTBETCTBUU C HEW OTOUpATh peueBbie CPEJCTBA; OTOMPATh U MCIOJIb30BaTh PEUEBbIE CPEICTBA
B Ipollecce KOMMYHHKAIIMM C JAPYTUMU JIOAbMH (IMalor B mape, B Majod rpymnme U T. 1.);
MPEICTaBIsATh B YCTHOM WJIM NUCBMEHHOW (opMe pa3BEepHYTHI IUIaH COOCTBEHHOM
NeSITeNIbHOCTH; COOJII0/IaTh HOPMBI IyOJMYHON pEYH, PErIaMeHT B MOHOJIOTE M JUCKYCCHH B
COOTBETCTBUU C KOMMYHHKATHUBHOM 3a/layeii; BBICKa3blBaTh M OOOCHOBBIBATH MHEHHE
(cyxneHue) U 3ampalivBaTh MHEHHE TTapTHEpa B paMKax IUalora; MPUHUMATh PELICHHE B XOe
JIMaNioTa U COTJIACOBBIBATh €r0 ¢ COOECeTHUKOM; CO31aBaTh MMChMEHHBIC «KJIUITUPOBAHHBIE» U
OpUTHHAJIbHBIE TEKCThl C HCHOJIB30BAHUEM HEOOXOIMMBIX PEUEBBIX CPEACTB; HCIOJIb30BAThH
BepOanmbHBIE CpeicTBa (CpelAcTBa JIOTHUECKOH CBSI3M) Ml BBIICICHHS] CMBICIOBBIX OJIOKOB
CBOET0 BBICTYIUICHHS; HCIIOJIb30BaTh HeBepOalbHbIE CPEACTBA WM HArJsgHble MaTepUabI,
[IO/ITOTOBJICHHBIE/OTOOpAHHBIE O]l PYKOBOJACTBOM YYMTENs; JejaTb OLICHOYHBIH BBIBOJ O
JOCTHKEHUM L€ KOMMYHHUKAIMM HEMOCPEACTBEHHO IOCIE 3aBEPIICHUS KOMMYHUKATUBHOIO
KOHTAKTa U 000CHOBBIBATH €r0.

3. ®opmupoBaHME€ U  pa3BUTHE  KOMIIETEHTHOCTH B  OOJACTH  HCHOJIb30BaHUS
MH(GOPMAIMOHHOKOMMYHUKAIIMOHHBIX TexHojorui (manee — MKT). OOyuarommuiicss cMOXeT:
LIeJICHAPABICHHO HMCKaTh M UCIOJIb30BaTh WH(MOPMAIMOHHBIE PECypChl, HEOOXOIUMBIE IS
pemeHust yueOHbIX M MpakTHUYECKHX 3a1a4 ¢ nomomnbsio cpeacts UKT; BeIOuparh, CTpPOUTH U
UCIOJb30BaTh AJCKBaTHYI0 HMH(MOPMALMOHHYIO MOJETb Ui TMepeJayd CBOUX MBbICIIEH
CpeACTBaMHU €CTECTBEHHBIX M (OPMAIBHBIX S3bIKOB B COOTBETCTBUM C  YCIOBHUSMH
KOMMYHHUKAIMM; BBLACTATh HMH(GOPMAIMOHHBIN AaclekT 3a7ayd, OIepUpOBaTh JaHHBIMH,
UCIOJb30BaTh MOJIENIb PELICHHs 3a/1aul; UCIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUH (BKIIOUYAs



BBIOOD aJIeKBaTHBIX 3a/lau€ WHCTPYMEHTAIBHBIX MPOTrPAMMHO-AIIAPATHBIX CPEICTB U CEPBHCOB)
Uil pemieHuss MHQOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX YYeOHBIX 3a7ad, B TOM 4YHCIE:
BBIUMCIICHUE, HAITUCAHNUE MUCEM, COUMHEHUH, JOKIAI0B, pedepaToB, CO3AaHNE NPE3CHTALUN U
Ip.; HCIOJIB30BaTh HWH(POPMAIMIO C YYETOM OTHUYECKHMX U TMPABOBBIX HOPM; CO3/1aBaTh
MH(POpPMALIMOHHBIE PECYpPChl pa3HOrO THMA W s Pa3HBIX AayAUTOpUH, CcoOM0aTh
WHGOPMAMOHHYIO TUTHEHY U MpaBWiia HH(PpOPMAIOHHOK 0€3011aCHOCTH.

IUVIAHUPYEMBIE PE3YJIbTATHI ObYYEHHUA .

B pe3ynbrare ocBOEHMS NIPOrpPaMMHOrO MaTepualla YYallUICS <HAyYUmMca» u «noayuum
603MOJCHOCHb HAYYUMBCAN .
BbinycKHHK Ha 6230BOM YPOBHE HAYUYHTCH:

— packpbBaTh Ha MpUMEpax poOJb XUMHH B (OPMHUPOBAHMM COBPEMEHHOW HAyYHOUH
KapTUHBI MUPA U B IPAKTHYECKOM JEIATEITBHOCTH YEI0BEKa;

— JIEMOHCTPHPOBAThH Ha MPUMEPAX B3aMMOCBS3b MEKIY XUMHUEH U JPYTrUMH €CTECTBEHHBIMHU
HayKaMu;

— pacKpbIBaTh Ha MpUMepax MOJIOKEHUsI TEOPUU XuMuieckoro crpoeHuss A.M. bytneposa;

— mnoHuMarh (usnueckuid cmpicn Ilepuoanueckoro 3akona .M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XHMHUYECKUX DJIEMEHTOB U 00pa30BaHHBIX UMH
BEILECTB OT AIEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSCHATH MPUYMHBI MHOTOOOpA3Hs BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUN 00 WX
COCTaBE€ U CTPOCHHH;

— TNPUMEHSTHh IpPaBHJIa CUCTEMaTHUYECKONW MEXIYHapOJHOW HOMEHKIATypbl Kak CpeicTBa
pa3nuyYeHUs U UISHTU()UKALNYN BEIECTB 110 UX COCTABY U CTPOCHHUIO;

— COCTaBJIATh MOJIEKYJSIDHBIE U CTPYKTYpHbIE (DOPMYJBI OpPraHUYECKUX BEIIECTB Kak
HOCHUTeNNed MH(POPMALUMU O CTPOCHHMHU BEIIECTBA, €0 CBOMCTBAX M NMPHHAUICKHOCTU K
OIpENIeNIEHHOMY KJIacCy COEAMHEHMIA;

— XapaKTepHU30BaTh OPraHUYECKUE BEIIECTBA [0 COCTAaBY, CTPOEHHIO M CBOMCTBaM,
yCTaHABJIMBaTh NPHUUYMHHO-CIIEJACTBEHHBIE CBA3M MEXIY NaHHBIMH XapaKTEpUCTHKAMHU
BELIECTBA;

— TPUBOJUTH IPUMEPbl XUMHUYECKUX PpEaKLUil, pacKpbhIBAIOIIUX XapaKTepHbIE CBOMCTBa
TUIMYHBIX NpPEACTAaBUTENIEH  KIAacCOB OpPraHMYECKUX BEIIECTB € LEIbI0 X
UICHTUPUKAIMN 1 00bACHEHUS 00JaCTH IPUMEHEHHUS,

— TPOTHO3MPOBATH BO3MOKHOCTh NPOTEKAHUS XUMHUYECKUX peaKklHil Ha OCHOBE 3HAHHUH O
TUIAX XUMHUYECKOH CBSA3M B MOJIEKYJIaX PEeareHTOB U UX PEAKLIHOHHOM CIIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHMS O COCTaBe, CTPOCHMHM M XMMHUYECKUX CBOWCTBAX BEIIECTB IS
0€30I1aCHOT0 MPUMEHEHUS B IPAKTHUECKON NesITeNbHOCTH;

— TPUBOJUTH NMPUMEPHI MPAKTUYECKOIO HCIOJIb30BaHUs MPOJIYKTOB NEpepadoTKu HEPTH U
IPUPOJHOIO Tra3a, BHICOKOMOJIEKYJISPHBIX COEAMHEHHH (IOJUATUIIEHA, CUHTETHYECKOTO
KayuyKa, alleTaTHOIO BOJIOKHA);

— TPOBOJMUTH ONBITHI IO PACIO3HABAHMIO OPraHMYECKUX BEIECTB: IJIUIEPHHA, YKCYCHOM
KHCJIOTHI, HEMpeAebHbIX >KUPOB, TIIOKO3bl, Kpaxmala, OEJIKOB — B COCTaBE MHUIIEBBIX
IIPOJYKTOB U KOCMETHYECKHUX CPE/CTB;

— BJAJETh NpPaBWIAMU U NpHEMaMH Oe30MacHON paboThl C XMMHUYECKHMMM BEIIECTBAMHM U
71a00paTOPHBIM 000PYIOBAaHUEM;

— YCTaHaBJMBaTh 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOH PEaKLMU U CMEIIEHUs] XUMUYECKOTO
paBHOBECUS OT pa3iIMUHBIX (PAKTOPOB C IIENBIO0 OINpPEAENCHHUs] ONTUMANIBHBIX YCIOBHM
MPOTEKAHHUsI XUMUYECKHX TPOIIECCOB;

— TPUBOJUTH MPUMEPHI THAPOSIU3a COJIeH B IOBCEAHEBHOM KHU3HH YEIIOBEKa,

— TPUBOJUTH HNPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKUUil B MPUPOJE,
MIPOU3BOICTBEHHBIX MPOIIECCaX U )KU3HEIEITEIbHOCTH OPTaHU3MOB;

— TPUBOJUTH MPHUMEPbl XUMHUECKUX pEaKLUUH, pacKpbIBalOIUX OOIIMEe XUMHUYECKHe



CBOMCTBA MPOCTHIX BEUIECTB — METAJIJIOB U HEMETAJLIOB;

MPOBOJIUTH pPACUYEeThl Ha HAXOXKICHHWE MOJICKYJSIpHON (opMyssl yrieBogopoja o
IPOJYKTaM CrOpaHMsi M 10 €ro OTHOCHUTEIbHOW IUIOTHOCTH W MACCOBBIM JOJSIM
3JIEMEHTOB, BXOSIIUX B €TI0 COCTaB;

BJIQJIETh NpaBWIAMU O€30MIaCHOTO OOpalIeHUs C €JAKMMHU, TOPIOUYMMH U TOKCHYHBIMU
BELLECTBAMU, CPEACTBAMU OBITOBOM XUMUMU;

OCYIIECTBIISITh TIOMCK XWMHUYECKOW HH(pOpMAIMK MO Ha3BaHUSAM, HICHTU(UKATOPAM,
CTPYKTYpHBIM (hOpMyJIaM BEIECTB;

KPUTHYECKH  OLEHUBaTh M  HMHTEPHPETUPOBATH  XUMHUYECKYIO  HMH(QOpMAIHUIO,
COJIeprKallylocs B COOOLIEHUSX CPEICTB MaccoBOoM MH(opmaluu, pecypcax MHTepHeTa,
Hay4YHO-TIONYJISIPHBIX CTAaThsIX C TOYKHM 3PEHMSI €CTECTBEHHO-HAYyYHOW KOPPEKTHOCTU B
LEJISIX BBISIBJICHUS OITMOOYHBIX CYXACHUN U (pOopMUpOBaHUS COOCTBEHHON MO3UIINH;
MPEJICTaBIATh MYyTU PEIHICHMs TNI0OATbHBIX MPOOJIeM, CTOSIIUX MEepe]l YeIOBEYECTBOM:
9KOJIOTMYECKUX, SHEPT€TUUECKHUX, ChIPBEBBIX, U POJIb XUMHUHU B PEIIEHUHU 3TUX MPOOIIEM.
BoinyckHUK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUHThCSH:
WUTIOCTPUPOBATh HA MpHUMEpax CTAHOBJICHHE M HBOJIIOLMIO OPraHUYECKOW XUMHUHU Kak
HayKH Ha pa3jIN4HbIX HCTOPUYECKHX ATAINaxX €€ pa3BUTHUSI;

WCIIOJIb30BaTh METOJ/Ibl HAYYHOTO MO3HAHUS MPU BBHINOJIHEHUH IPOEKTOB U y4eOHO-
UCCIIEIOBATENIbCKUX — 3aJjad [0 M3YyYEHUI0 CBOWCTB, CIOCOOOB TOJY4eHHUS U
pacrno3HaBaHUsl OPraHUYECKUX BEIECTB;

OOBSACHATH MPUPOAY U CIOCOOBI 0OOpa30BaHMA XUMHUYECKOM CBSI3M: KOBAJIEHTHOM
(monsIpHOM, HEMOJIAPHOW), HWOHHOW, METaNINYEeCKOW, BOJOPOAHOH — C IIENIBIO
OTpeJieNIeHUs] XUMHYECKON aKTUBHOCTH BELIECTB;

yCTaHABJIMBAaTh T'€HETHUYECKYIO CBA3b MEXKIY KiaccaMd OpraHHYeCKUX BELIECTB JUIA
00OCHOBaHMS NPUHIMIHAIBHON BO3MOYKHOCTH IOJIydEHUs OPraHUYECKUX COEIMHEHHH
3aJJaHHOTO COCTaBa U CTPOEHUS;

yCTaHaBJIMBaTh B3aUMOCBSA3H MEXy (paKTaMH U TEOpHEH, MPUUYUHON U CIEACTBUEM IIPH
aHanu3e NMpOoOJIEMHBIX CUTyallMid M OOOCHOBaHMM NPUHMMAEMBbIX PELUICHUH HAa OCHOBE
XMMHWYECKUX 3HAHUM.

2. CONEP/KAHUE YYEBHOI' O IIPE/IMETA.

Cooeparcanue yueonozo npedomema ¢ 10 knacce.
Tema 1. [Ipenmer opranuveckoil XuMHH.
Teopus cTpoeHnsi OpraHMYecKuX coequHeHud — 13 yacos.

IIpenmer opranumyeckoil xumuu. IlosiBjieHne M pa3BUTHE OPraHUYECKON XHMHM KaK
HayKu. MecTo M 3HAYeHHE OPraHMYecKOH XMMHMH B CHCTEME eCTeCTBEHHBIX HaYK.
Opranuyeckue BeLIECTBA: MPUPOJIHBIE, UCKYCCTBEHHbIE M CUHTeTHuYeckue. OcoOeHHOCTH
cocTaBa M CTPOCHUS OpraHMYecKux BemiecTB. Buramusm u ero kpax. Ilonstue 00
yriaesonopoaax. BaneHTHOCTE. XMMHUECKOE CTPOEHUE KaK MOPSAOK COCIUHEHHSI aTOMOB B
MOJIEKYJIE COTJIaCHO MX BaJEHTHOCTH. (OCHOBHBIEC IOJIOKCHHSI TEOPUM XHMHYECKOI0
CTPOCHHMS OpraHuvyeckux coequHenuii A.M. bByraepoBa.  Yriepoanblii ckejer
opraHuyeckoi moJiexyJibl. KpatHocTh xumuueckoii cBsizu. CTpyKTypHbIE (OPMYITBI —
NoJIHBIE U coKpaléHHble. IIpocTie (oanHapHBIE) U KpaTHBIE (IBOWHBIE U TPOUHBIE) CBA3H.
IToHATHE O TOMOJIOTUU U TOMOJIOTaX, U30MEPUU U U30Mepax. B3auMHoOe BiMsSIHHE aTOMOB B
Mozexkyse. IIpuHuun kiaaccupukanuum opraHuvyeckux coequHenuil. IlonsaTue o
¢pynkunonanbHoil rpynme. CucreMaTHdecKasi MeXKIYHAPOJHAsi HOMEHKJIATYpa H
NPUHIUNBI 00pa30BaHMsl OPraHHYecKUX coealuHeHuil. M3omepusi m H30Mepsbl.
3aBHCHMOCTD CBOMCTB BeIIECTB OT XMMHYECKOr0 CTPOEHHM MOJeKyJ. Tumnbl
XMMHYECKHX peaKkuuii B OpraHu4ecKoi XuMHUH.

Konmpononas paooma Nel "Cmpoenue opzanuueckux coeounenuii".



Tema 2. YriieBog0poabl U MX MPUPOIHbIE HCTOYHUKHU-18 yacoB.
IIpenenbubie yrieBoaopoabl. Ankanbl. CTpoeHue MoJieKyJabl MeTaHa. ['omosioruveckmii
psaax  aankanoB. ['omoJiorm, HomenkJatypa. MW3omepusi yrijiepogHoro ckeJjera.
3aKoHOMepHOCTH W3MeHeHHMsl (pusnyeckux cBOMCTB. CTpyKTypHasi M30MeEpHUs YIIIEPOAHOU
uenu. Panukanel. Homenknatypa ankaHoB. XMMHYeCKHe CBOMCTBA (HA NMpuMepe MeTaHA U
ITaHA): peakuuud 3aMelleHusi (rajJoOreHMpPOBaHMs), JAeTHIAPHUPOBAHHUS KAK CHOCOOBI
NMOJIy4YeHUsl BaKHEHIIIUX COeINHEHUI B OpraHnyeckoM cuHre3e. ['opeHue MmeTtaHa Kak OMH
U3 OCHOBHBIX HCTOYHMKOB TeIJia B MPOMbILLIEHHOCTH U ObITy. Haxoskaenue B npupojae u
NpUMeHEeHHE AJIKAHOB.

HenpeneabHsble yrieBoaopoabl. AjikeHbl. CTpoeHUe MOJIeKYJIbI 3TWIeHA. ['oMosioruyeckui
psaa ankeHoB. Homenkiaarypa. M3oMepusi yriepoaHoro ckejera M moJioskeHHe KpaTHOM
CBSI3M B MoOJIeKyJe. XHMHYeCKHe CBOWCTBa (HA TMpPUMepe »JTWIEHA): Ppeakuus
NpUCoeNHEHUS (rajioreHupoBanmue, THIPUPOBAHKE, ruapaTamnus,
THAPOTAJIOTeHUPOBAHNE) KAK CHOCO0 TMOJyYeHUs] (PYHKIHUOHAJILHBIX TPOU3BOIHBIX
yrieBoaopoaos, ropenus. Ilonumepusanusi 3THJIeHA KaKk OCHOBHOe HalpaBJieHHE ero
ucnoab3oBanusi. I[loaudTHIeH KaK KPYNHOTOHHAKHBI  NMPOXYKT XHUMHYECKOr0
npou3sBoacTBa. [IpumeHenne 3TujeHa.

[IpaBuno MapkoBHHKOBa. OKHUCIEHHE alkeHOB. KauecTBEHHbIE pEakIMu Ha HENpeAesbHbIE
YTIE€BOA0PO/IBL.

Aukaauenbl U kayuyyku. Ilonsitue 00 ankokueHax Kak YIVIeBOAOpPOAax C AByMS
ABOWHbIMH cBsi3AMH. [loammepusauuss auBuHMAa (Oyraamena — 1,3) kak cmocod
NMOJIyYeHUs] CHHTETHYeCKOro kayuyyka. HarypajbHbli M CHHTETHYECKHIl Kay4dyKH.
Byakanuzanuss kayuyyka. Pesumna. IlpumeHenme kayuyyka u pe3unbl. HomeHxiarypa.
Conpsoxénnbie nuenbl. byramuen-1,3, uzonpen. Peakmus JleObenera. Peakmuu nprcoeaunHeHUs
AJIKaMEHOB. DOOHUT.

Anxkunbl:  CrTpoeHne MOJIeKYJbl aneTujieHa. [oMosiornyeckuii  psii  aJKHHOB.
Homenkiaarypa. H3omepusi yrjepoaHOro ckejgera W I0JIO)KeHHe KPATHOW CBSI3M B
MoJieKyJe. XMMHUYeCKHe CBOICTBA (Ha mMpuUMepe aleTH/IEHA): peaKluu NMPUCOeIMHEHMsI
(rajioreHMpoBaHMe, TUAPUPOBAHHME, THWAPATANHUA, TMAPOrajJiOreHUPOBaHHE) KAaK CIoco0
NOJIyYeHUs] MOJUMEpPOB H JAPYrHX II0JIe3HbIX NPOAYKTOB. l'opeHme amermiieHa Kak
HCTOYHHUK BBICOKOTEMIIEPATYPHOI0 IJIAMEHH VI CBAPKH U pe3KH MeTa/l10B. [Ilpumenenue
aleTUJIeHa.

ApoMaTHyecKHe yrJjeBOAOPOAbl, WM apeHbl. beH301, Kak MpeacTaBUTENb apoOMaTHUYECKUX
yriaeBoaopoaoB. CTpoeHre ero MoJeKyabl U CBONCTBA (M3MUECKHE U XHMHUYECKUE CBOMCTBA.
XuMHUYeCKHe CBOICTBA: peaKlMu 3aMelleHnsi (rajJoreHMpoBaHus) KaK Crocod mojgydyeHust
XHUMHMYECKMX CPeACTB 3allMThl PpACTeHMid, NpHUcOoeIMHeHUus1 (rMAPUPOBaHME) KAaK
A0KA3aTeIbCTBO HeINpeaeJbHOr0 xapakrepa Oen3osa. Peakuus ropenusi. Ilpumenenue
Oen3ouia. [lonsiTue 0 HUKJIOATKAHAX.

Ipupoanbiii 1 monyrHbiii ra3pl. CoctaB npupoAHoro raza. Ero HaxoxaeHue B IPHUPOIE.
[IpenmyriecTBa NPUPOAHOTO Ta3a Kak TOIUIMBA. XUMHUYecKas mepepadoTKa MPUPOJHOIO Trasa:
KOHBepcHs, nuposn3. CHHTE3-Tra3 ¥ ero NpUMeHEHHE.

[TonytHbIe Ta3bl, UX coctaB. llepepaboTka MOMYyTHOTO raza Ha (pakiMU: CyXOW ra3, MporaH-
OyTaHOBasi CMeCh, ra30BbIi OCH3UH.

HedTb 1 cnocodbl eé nepepadorku. CocraB HepTH U €€ nepepaboTKa: MEPEeroHKa, KPEKUHT,
pudopmunr. Hedrenpoaykrsl u ux nonydenue. [loHstre 06 OKTaHOBOM uucie. XUMHUECKUE
CHOCOOBI TIOBBIIICHHSI KaueCcTBa OCH3MHA.

Kamennblii yroanb m ero mepepadorka. KokcoBaHuMe KamMEHHOTO YIVISI M €ro MIPOIYKThI:
KOKCOBBIN ra3, aMMuadHas BOJa, KAMEHHOYTrONbHAas CMOJa, KOKC. ['a3udukaius KaMeHHOTO
YIS

KonTtpomnsnas padota No2 mo teme «YTIeBOI0POIBI».

Ilpakmuueckaa paooma Nel ""Kauecmeennoe onpedenenue yenepooa, 6000pooa u xuiopa é
OpcanHuvecKux eeuyecmeax (KauecmeeHHblil AHANU3 Op2anHuuecKux eeujecms)’.



Ilpakmuueckan paooma Ne2 «Pewienue 3IKCnEpUMEHMANbHBLIX 3a0ay NO  meme
Yeneeooopoowy.

Tema 3. Kuciopon - u a3oTcoaep:xanue opranudeckue coequnenus- 30 yacos.
Couprsel. Knaccudgukanusi, HoMeHK/IaTypa, H30MepHusi CHUPTOB. MeTaHOJI M 3TAHOJ KaK
NpeACTABUTEIH MpeAeJbHBIX  OJAHOATOMHBIX CNHMPTOB. XHMH4YeCKHe CBoOlicTBa (HA
npuMepe MeTaHOJa M ITAHOJA): B3aMMO/ieiicTBHEe ¢ HATPHeM KaK CI0C00 YCTAHOBJICHHS
HAJIMYUS THAPOKCOTPYNIIbI, peakuusi ¢ rajJoreHoBOJOPOAAMH KaK CIOc00 MOJIyYeHHs
pacTBOpuUTeJIel, Jernaparanus Kak crnocod mosaydeHusi dTuieHa. Peakuum ropeHus:
CIHUPTHI Kak TomIuBo. IIpuMeHenne mMeraHosa u 3TaHoa. DuU3KOIOTHYECKOe /IeiCTBHE
MeTaHoJIa U 3TAHOJIa HA OPTraHU3M YeJI0BeKa.

Oanoaromubie cnuptbl. Onpenenenue. @OyHKIMOHANBbHAS  TUAPOKCWIbHAs  Tpymra.

['omonornueckuif  psiA  NMpeAeNbHBIX OJHOATOMHBIX CHHMPTOB. M30Mepus MOJOXKeHus

(GbyHKIMOHAIBHOU rpynnbl. BogopoaHas cBs3b. XUMHUYECKUE CBOMCTBA CIIUPTOB. AJbAETUAHAS

rpynna. Peakuust srepudukanuu, cioxsele 3¢upbl. Ilpumenenue cnuproB. J[lelicTBue

METHJIOBOTO ¥ 3TUJIOBOTO CIMPTOB HA OPraHU3M YeJI0BEKa.

MHoroaToMHble CIUPTHI. DTHJICHIVINKOJb U INIMLEPHH KaK NPeACTABUTEIU NMpele/bHbIX

MHOI0aTOMHBIX cnuptToB. KadecTBeHHasi peakuusi Ha MHOrOATOMHbIe CIHMPTHI U ee

NpUMeHeHHe JUIS PACNO3HABAHMA TIJIMIEPHUHA B COCTaBe KOCMETHYEeCKHX Cpe/CTB.

IIpakTHyeckoe NnpuMeHeHNe ITUIECHIJIMKOJS U riuuepuHa. [lonsrue o0 anTH(pU3ax.

®enoJ. CTpoeHue MoJIeKYJIbl (peHos1a, B3aumMHoe BJMsIHME aTOMOB B MoOJIeKYyJie ¢eHoJia.

XuMUYeCKHe CBOMCTBA: B3aUMOJCHCTBHE C HATPHeM, THAPOKCHIOM HATpHUsA, OpoMoM.

IIpumenenne ¢enoJa.

Aabaeruabl M KeTOHbl. MeTaHaab (popmanbaeruja) M I3TaHadb (aneTajblerua) Kak

NPEeICTABUTEIM MNpeAedbHbIX aJbJCrMAOB, COCTaB MX MOJeKyl. @OyHKIMOHaIbHAs

KapOoHwnbpHass rpymnna. KadyecTBeHHble peakuuMu KapOOHWJIbHYI0 rpynmy (peakuusi

«cepeOpsiHOTO 3epKajia», B3auMojeiicTBue ¢ ruapokcuaom meaud (1)) m ux npumeneHue

MJIs1  OOHApPYKEHHsI MNpeleJbHbIX AaJbJACTHMJI0B B IPOMBILUUICHHBIX CTOYHBIX BOJAX.

ToxkcuuHocTh anbaeruaoB. [Ipumenenue aabaeruaa u popmMabaeruaa.

KapOoHoBble KHCJIOTBHI: Kilaccudukanus, HoMmeHkIaTypa. MW3omepus. OJIHOOCHOBHBIC

KHCJIOTBI: CBOWCTBA, IOJIy4CHHE. YKCYCHAsl KHCJI0TAa KAaK IPeICTABUTE]b NpelebHbIX

OTHOOCHOBHBIX KApPOOHOBBIX KHCJOT. XHMHYECKHEe CBOiiCcTBA (HA NpHMepe YKCYCHOM

KHMCJIOTHI): peaKluu ¢ MeTAJUIAMH, OCHOBHBIMHM OKCHAAMM M COJIIMH KAK MOATBEPKICHHE

CXOJACTBA € HEOPraHMYeCKMMH KucJdoTaMu. Peakumusi sTepudpukanum Kak Ccrnocod

MoJIy4YeHUus1 CJa0kHbIX 3(pupoB. IlpumenHenue ykcycHoir kuciaorol. IlpeacraBiieHue o

BBICIIMX KaAPOOHOBBIX KHCJI0TAX.

Caoxnbie 3¢pupsbl. CioxHbie 3GUpPb KaK NPOAYKTHI B3aUMOACHCTBHS KapOOHOBBIX

KUCJI0T co0 cnuprtamu. IlpumeHeHue cJI0KHBIX 3(PUPOB B nueBoii W mnapdgroMepHoi

npoMbinuieHHOCTH. 7Kupbl. 7Kupbl Kak cjoxkHble J3(UpPBI TIMIEPUHA M BbICHINX

KapOOHOBBIX KHCJOT. PacTuTe/ibHbIe M KUBOTHBIE KUPbI, UX cocTraB. Pacno3HaBanme

PACTUTEIBHBIX )KHPOB HA OCHOBAHHMM MX HelpeaeJbHOro xapakrepa. [lpumenenue Kupos.

I'maposius wim oMblIeHHE JKHPOB KAK CIIO0C00 NMPOMBIILICHHOI 0 MOJTY4YeHHUs COJIeH BHICIINX

KapO0OHOBBIX KHCJOT. MbLIa KaK COJIM BBICIIMX KAPOOHOBBIX KHCJI0T. Molomue CBOHCTBA

MbLIA.

Yraesoabl. [lonstie 06 yrieBogax, ux cocras. Knaccmpuxanus yriaesogos. Haxoxnenue
yrieBoaoB B mnpupoie. MoHocaxapunael. ['ekco3sl. [mokoza u ¢pykrosa. Iiwoko3a kak
anpaerngocnupt. bpoxkenme riawokosbl. [lucaxapunel. Caxapos3a. I'maposams caxapossl.
[Tomucaxapuapl. Kpaxman m merosno3a kak OHMOJIOTHYeCKHe MNOJIMMepbl. XHMHYECKHe
CBOIICTBA KPaxXMaJia M LEeJLJII0103bI (THAPOJIN3, KAYeCTBEHHAs] PpeaKlusi ¢ HOA0M Ha KpaxmaJl
U ee NMpPUMEHeHHe I O0OHApyKeHHsl KpaxMaJa B NpoayKrax nurtanusi). Ilpumenenue mn
Onosiornyeckasi poJib yriiepoaoB. IloHsiThe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IpHMepe
alleTATHOI0 BOJIOKHA.



Amunbl. Tlonstne 00 amuHax. AMHHOTpynmna. AMHHBI TpeACTbHBIE W apOMaTHYECKHE.
AnunuH. [lonyuenne amuHoB. Peakuyst 3unnHa. XuMu4eckre cBOWCTBA U IPUMEHEHUE AMHUHOB.
AMuHOKHCI0TBI. CocTaB W HOMEHKJAaTypa. AMHHOKHCJIOTBI Kak amdopeTHble
oprannyeckne coeaunHeHusi. IlemTtuanasi cBsisb. bBuosnormyeckoe 3Hauvenue ajabda —
aMUHOKHCJI0T. O0J1acTH NPUMEHEHNS] AMHHOKHCJIOT.
Beakn kak mnpupoanbie Ouomosumepbl. CoctaB u cTpoeHuHe OelkOB. XHMHYECKHE
cBoiicTBa 0e€JIKOB: TIHApoJM3, AeHaTypanus. OOHapyikeHHe O0€JIKOB NpPH IOMOIIH
KayeCTBeHHbIX (IBeTHbIX) peakuuil. IlpeBpamenuss 0eJKoB NHMIIM B OpPraHu3Me.
Buonornvyeckue pyHkuuu 6e1KkoB.
HyxknenHoBbIE KHCIIOTBI.
Npentudukanusa opraHmyeckux coefuHeHui. ['eHeTHyeckasi CBSI3b MEXKIY KJjaccaMu
OpPraHu4yecKuX coeJHHeHMI.
KonTpomasnas padora Ne 3 no teme "KapOOHOBbBIE KUCIOTBI, COIUPTHI U CIOXKHbBIE Y3PUPHI".
Ilpakmuueckaa paboma Ne3 «Ceolicmea O00HOAMOMHBIX U MHO20AMOMHBIX CRUPHIOE
(usyuenue Quzuyeckux u XuMu4ecKux coiicme CHUPmos)».
Ilpakmuueckasa paooma Ned ""Xumuueckue ceolicmea anvoecuoog'.

Ilpakmuueckasn paooma Ne 5 ""Ilonyuenue ykcychoii Kuciomel u uzyuenue ee ceoiicma’
Ilpakmuueckaa paooma Ne6 '"Pewienue IKCnepumMeHmanabHvX HA PACNO3HAGAHUE
OP2aHUYECKUX 6eUleCmey.
Ilpakmuueckaa padooma Ne7 '"Pewenue 3IKcnepumeHmaivbHulX 3a0a4 no meme
«l'enemuueckasn c6a3b medncoy Kiaccamu OP2AHUYECKUX cOeOUHEHUIL).

Ilpakmuueckaa paooma Ne 8 'Pewenue 3IxcnepumeHmanvHulX 3a0a4 no meme
«l'enemuueckasn c6a3b medncoy Kiaccamu OPZAHUYECKUX cOeOUHEeHUIL).

Tema 4. Oprannyeckasi XuMHsi 4 00111eCTBO - 4 yaca.
buortexnonorus. Ilepuonsl e€ paszputusa. Tpu HampaBieHUss OMOTEXHOJOTMM: TeHHas (MIu
reHeTUYeCcKas) MHKEHepus; KIIeToOuHasi WHXeHepus; Ouosiornyeckas uHxeHepus. ['eHeTnyecku
MoaupummpoBanueie  opranu3mbel  (I'MO) wu  TpancrenHas mnpoaykuus. KionupoBaHnue.
NmvmoOunm3oBanHbie (DEPMEHTHI H KX TPUMEHEHHE.
[Tonmumepsl. Knaccudukanus noaumepo. VckyccTBeHHbIE TOJUMEPDL: LEUTYIOU I, alleTaTHBIN
mENK, BUCKO3a, HestodaH.
Cunrernueckue noauMmepsl. [lonumepusanus U NOJUKOHACHCAIUS, KaK CIIOCOOBI MOJTyYSHHS
nonuMepoB. Cunrernyeckue kaydyku. [lomucrtupon, TepnoH M NOJUBUHUIXIOPUA, Kak
npeacTaBuTeNH miaacrtMace. CHHTETHYECKHE BOJIOKHA: KAallPOH, HAIJIOH, KeBJIap, JIaBCaH.
Hrorosas xouTposbHas padota Ne 4 mo teme "OCHOBHBIE KIaCChl OPraHUYECKUX COCTUHECHHM .

Tema 5. [loBTOpenue - 3 yaca.

Cooeporcariue yueonozo npeomema ¢ 11 knacce.

Tema 1. CTpoeHnue BemecTna.
Crpoenne BemecrBa. CoBpemMeHHasi MoOJeJb CTPOCHMA  aTOMa. JJICKTPOHHAS
KoHurypauus aroma. Ocnoenoe u 6030yxcoennvie cocmoanus amomos. Kiaccnpukauus
XHMHYECKHX 3JIeMeHTOB (S-, P-, d-3jieMeHTbI). OCOGEHHOCTH CTPOEHHUsI IHEPreTHYeCKHX
ypoBHel aroMoB d-djiemeHTOB. Ilepuoamyeckasi cucreMa xumMu4deckux djaemeHtos /.M.
MengeseeBa. @usnyeckuii cmbica Ilepuoanyeckoro 3akona .. Menaeneesa. Ilpuunnbl
U 3aKOHOMEPHOCTH M3MEHEHHMsl CBOWCTB JIEMEHTOB M HMX COCJHHEHHIl IO mepuoaaM M
rpynnaM. JJIeKTPOHHAS NMPHPOAA XMMHYECKOH CBSA3H. DJIEKTPOOTPHIATEIbHOCTb. Buabl
XMMHYECKOH CBSI3H (KOBAJICHTHasl, HOHHASI, METANINYECKAsl, BOJOPOIHAS]) H MEeXaHU3MbI
ee oOpasoBanusi. Kpucmannuueckue u amopgnoie eeujecmea. Tunvl Kpucmaniuveckux
peutemok (amomuasn, MOJEKYIAPHAA, UOHHAA, MEMATIIUYECKAA). 3agucumocms Pusuueckux



ceoiicme eewjecmeéa om muna Kpucmaniudeckou pewemku. IIpH4HHBI MHOTr000pa3us
BeLIeCTB.

Tema 2. XumMuueckue peaxiuu.

Xumunueckue peakuuu. ['oMmoreHnnble m rereporeHHble peakuuu. CKOpocTb peakium, ee
3aBHMCHUMOCTD OT PA3JIMYHBIX (PAKTOPOB: NPHUPOABI PearnpyrIUX BellecTB, KOHIEHTPAIUH
pearupyoumux BelleCcTB, TeMIEPATYPbl, IUIOMAH PEeAKIUOHHON MOBEPXHOCTH, HAJIMYMS
karajausaropa. Poab karaam3aTopoB B NpHpoJe W NPOMBILILICEHHOM IPOM3BOACTBE.
OoOpatumocTs peakuuil. XMMHYECKOe PABHOBeCHEe H €ro CMelleHHe Ioj JeilicTBHeM
pa3auvHbIX (GAKTOPOB (KOHLEHTPAIUsl PeareHTOB MJIM NMPOAYKTOB peakUHHu, JaBJIeHUe,
TeMIepaTrypa) /sl CO3JIaHUSl ONTHMAJIBHBIX YCJOBMH TMPOTEKAHUs] XUMHYECKHUX
npoueccoB. ucnepcnvie cucmemsl. Ilonamue o konnoudax (3onu, cenu). Hcmunnvie
pacmeopul. Peakumu B pacTBOpax 3JIeKTpoJauToB. pH pacrBopa Kak mnoka3ateib
KHCJOTHOCTH cpenbl. ['uapoan3 coseil. 3HaueHne ruipoJin3a B OM0JIOrMYECKUX 0OMEHHBIX
npoueccax. OKUCIUTETLHO-BOCCTAHOBUTE/IbHbIE PeaKIIUM B NMPUPO/ie, MPOU3BOACTBEHHBIX
npoueccax U JKu3HeAessTeJIbHOCTH OPraHUu3MOB.

Tema 3. BentectBa 1 uX CBOMCTBA.

OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIE CBOIICTBA MPOCTLIX BCIICCTB — MECTAJIJIOB I'NIABHBLIX H
MO0OYHBIX MOATrpynn (Melb, ejie30) U HEMETAJJIOB: BOAOPOAAa, KHCJIO0POAA, IaJIOreHOB,
cepbl, azora, ¢ocdopa, yriepoaa, kpemHusi. Koppo3usi mMera/iioB: BHUIABI KOPPO3UM,
CIoco0bl 3aMUThl METAVIOB OT KOPPO3UM. IIeKmpoiu3 pacmeopos u pacniasos.
Ilpumenenue 31eKmpou3a 6 NPOMbLULIEHHOCHLU.

Tema 4. XuMUSA U )KU3HbD.

Hayunble MeToabl mo3HaHusA B XuMUHM. McTounnku xummn4yeckoil mHpopmanuu. Ilouck
uHdopManuM MO  HA3BAHMSAM, HIEHTH(UKATOPAM, CTPYKTYPHbIM  (opmyaam.
MogaeqnpoBaHie XUMHYECKUX MPOLECCOB U ABJCHUM, XUMUYECKUIl AHANU3 U CUHME3 KAK
MeTO/Ibl HAYYHOI'0 IIO3HAHUS.
Xumus u 3p0poBbe. JlekapcrBa, pepMeHTbl, BATAMMHBI, TOPMOHBbI, MUHEPaJIbHbIE BOJBI.
IIpoOJieMbl, CBfI3aHHBIE C TPUMEHEHHEM JIeKAPCTBEHHBIX mpenapaTtoB. Bpeanbie
NPUBBIYKH M (aKTOpbI, paspymiamouige 310poBbe (KypeHHe, YNOTpedJeHHe AaJIKOroJis,
HapkomaHnusi). Paunonanbnoe nuranue. Iluuiesvie 0ooasxku. OcHogvl nuuiesoll Xumuu.
XuMusi B MOBCeAHEBHOI ku3HU. Mowinue u yuctsamme cpeacrBa. Cpeocmea 60pvovl ¢
ObImMOoGLIMU HACEKOMbIMU: peneienmobl, uncekmuyuovl. CpeacTBa JUYHOM T'MTHEHbI U
kocmerukn. I[IpaBmia Oe3omacHod padoOTBI € €IKMMH, TOPIOYMMH H TOKCHYHBIMH
BelleCTBAMM, CPeACTBAMHU ObITOBOM XUMHUH.
XuMusl M celbCKOe X03icTBO. MuHepaibHble U OpraHuveckue ynoopenus. Cpencra
3alUTHI PACTEHHH.
Xumus u dHepreruxa. IIpupoanbie HCTOYHUKH yriaeBoa0poaoB. IIpupoaHbIil ¥ MONYTHLIN
HeTsAHON ra3bl, MX cOCTaB M Hcnoiab3oBanue. CocraB HedTH M ee mepepadorka.
Hegrenpoaykrel. OxTanoBoe 4umnciao OensuHa. (OxpaHa oOKpyKalmed cpeabl NpH
HedTenepepadoTKke H TPAHCIIOPTHPOBKE HE(PTENPOAYKTOB. AJIbTEPHATHBHBIC HCTOYHHKH
JHEepPruu.
Xumusi B crpouteibcrBe. llement. beron. Ilop0op onTuMaJbHBIX CTPOMTEJIBLHBIX
MATepHaJI0B B IPAKTHYECKOH e TeJIbHOCTH YeJI0BeKa.
XuMmus " 3Kos0rusi. XuMH4YeCKoe 3arps3HeHHe OKPYsKallleld cpeabl U ero mocjeIcTBus.
Oxpana ruapocdepbl, mnouBbl, arMocdepnl, ¢uopbl M  (ayHbl OT XHMHYECKOIo
3arpsi3HeHHs.

Tema 5. I[ToBTOpEHue.



3. Temamuueckoe njianuposanue.

B Tom uncne
KOJIMYECTBO
Ne HaumeHnoBaHue pasaenoB (Tem) KoauuectBo KOJIMYECTBO
1a00PATOPHBIX,
1/ MIPOrPaMMBI 4acoB KOHTPOJIBHBIX
MPAKTHYECKUX, TBOPIECCKHIX AGoT
paboT, SKCKypCcuu p
10 kaacc
Tema 1. Ilpeamer opranuveckoi
1 XUMHH. 13 0 1
Teopusi cTpoeHusi OpraHndecKux
COeIMHEHUIA.
T 2.
2 eMa 2. YrjieBoa0poabl U UX 18 Nel-2 1
NPUPOIHbIE HCTOYHUKH.
Tema 3. Kucsopoa- u
3. a30Tcoep Kalue OpraHuIecKue 30 Ne3-8 1
COeMHEHUSsI.
4 Tema 4. Oprannuyeckasi XuMus 1 4 0 1
0011ecTBO.
5. Tema 5. TloBTOpeHwe. 3 0 0
HUTOTO 68 8 4
11 kJaacc
1. Tema 1. CTpoeHue BelecTBa. 10 0 1
2. Tema 2. XumMudecKkue peaxiuu. 21 1 1
3. Tema 3. Bemecrsa 1 X CBOJCTBA. 18 1 1
Tema 4. XvMus 1 )KU3Hb.
4, 16 0 1
Tema 5. [ToBTOpeHue.
5. P 3 0 0
HUTOTO 68 2 4
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