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0a30BbIi ypoBeHb Ha 2022-2024 .



HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma ydueOHOTrO mpenmera «Xumus» ais oOydaromuxcs 10, 11 kmaccoB
MYHUIUNAIBHOTO 00Imeo0pa3oBaTenbHOro yupexaeHuss «Cpenusisi o0meoOpa3oBaTenbHas
mkosia Ne 9y (6a30BbIil ypoBeHb 00yUeHUs) pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMHU:

. ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;
. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu Ilopsaka

OpraHu3allil ¥ OCYIIECTBICHHS  OOpa30BaTeNbHOW  JIEATENBHOCTH MO  OCHOBHBIM
0011eo0pa3oBaTebHBIM MIPOrpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HayallbHOTO OOLIero,
OCHOBHOT'O O0IIIEro U cpegHero oomiero 00pa3oBaHus»;

. npukaza Munobpaayku ot 17.05.2012 Ne 413 «O06 yrBepxaenun @I'OC cpennero
o01mero oopa3oBaHUs»;

. CII 2.4.3648-20 «CaHuTapHO-3IHAEMHUOIOTHUECKHUE TPEOOBAHMS K OPTaHU3alUSIM
BOCIIUTaHUsI U OOy4YeHMs, OTIbIXa M O3JO0POBJIECHHUS JETEH M MOJOIEKN», YTBEP)KICHHBIX
MIOCTaHOBJICHHEM IJIaBHOTO CaHUTapHOro Bpauda oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «[ ' urneHnyeckre HOPMAaTUBBI i TPEOOBAHUS K 00ECIICUCHUIO
6e30macHOCTH U (MK) OE3BPEAHOCTH /7S YeTIOBeKa (haKTOPOB CPe/Ibl OOMTAHUS», YTBEPKICHHBIX
IIOCTaHOBJIEHUEM I'JIABHOTO caHUTapHOTro Bpaua oT 28.01.2021 Ne 2;

. KOHIICTIIUM TPEToaBaHusl yY4eOHOro mpeaMera «XHUMHS», YTBEPKICHHOU
peumiennem Komnerun Munnpocsenienus ot 03.12.2019;

. Xumus. ba3oselif ypoBeHs. Ilpumepnas pabodas mporpamMma CpeaHero oOIIero
obpazoBanus (s 10—11 ximaccoB oOpa3zoBarenbHbIX opranu3anuii). — M. , 2022. — 48 c.

JUis peasin3aliuy porpaMmbl UCTIONIb3YrOTCs nocobust u3 YMK nns nenarora:

— Xumusa. 10 xmacc ©  0a30BBIA  ypoBeHb : YUEOHHMK JJISl  ydamquxcs
obmieobpasoBatenbhbix yupesxaenuii: / H.E. Ky3unenosa, H.H. I'apa.— M.: Benrana-I'pag, 2012.
—288c.

— Xwumust. 11 knacc. ba3oBbiii ypoBeHb: yued. uisi 001ieo0pa3oBar. yapexaeHui /
O.C. I'aGpuenss. — 4-e u3a., crepeotun. — M.: Jlpoda, 2009. — 223 c.

Cpok peau3zanum NporpamMmsl 2 rojaa.

VYuebnblil maH coctaiseT 69 yueOHBIX yaca, B ToM yncie B 10 kinaccax mo 35 yueOHbIX
yaca u3 pacuera | ydeOHBIN Yac B HeJleNo B TeueHne 35 Henenb, B 11 kmaccax — 34 yueOHBIX yaca
u3 pacueta 1 yac B Hezlelnto B TeueHue 34 HeZelb.


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/902350579/
https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/97/491185/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/16/93035/dfasptxe9c/

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI

Peanmaum{ MMporpamMmsl o XMMHHU HallCJICHA HAa JOCTUXKCHUC O6y‘-IaIOIJ_[I/IMI/ICSI TPEX I'PYIIIL
PE3YyIbTAaTOB: NPCAMCTHBIX, MCTAIIPECAMCTHBIX, IMYHOCTHBIX.
JIMYHOCTHBIE pe3yJbTaThbl:

. OCO3HAHHE POCCUHCKON Tpa’KJaHCKOM MISHTHUYHOCTU: MaTPUOTU3MA, JIIOOBH U
yBakeHUst K OTe4ecTByY, UyBCTBa TOPJIOCTH 32 CBOIO Po/iuHy, 32 pOCCUIICKYIO XUMHYECKYIO HAYKY;
. dbopMUpOBaHUE 1IEIIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAayKUd U OOIIECTBEHHON MPAaKTUKH, a TAKXK€ COLMAIBLHOMY, KYJIbTYpHOMY,
S3BIKOBOMY U TyXOBHOMY MHOT'000Pa3Hi0 COBPEMEHHOT'O MHPA;

. ¢opMHpOBaHHE OTBETCTBEHHOT'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH H
CHOCOOHOCTH K CaMOpPa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMH K OOYYCHHIO U
MO3HAHUIO, BBIOOPY MPO(UIBLHOTO 00pa30BaHUS HA OCHOBE WH(POPMAIUU O CYIIECTBYIOIIUX
npodeccusix W JUYHBIX NPOPECCHOHANBHBIX MPEANOYTEHHH, OCO3HAHHOMY MOCTPOCHUIO
WHAUBUAYaAIbHON 00pa30oBaTeNbHON TPAGKTOPHUH C YYETOM YCTOMYMBBIX MO3HABaTENbHBIX
HUHTEPECOB;

. dbopMupoBaHHEe KOMMYHHKATUBHOM KOMIIETEHTHOCTH B 00pa3oBaTelbHOM,
OOLIECTBEHHO MOJE3HOM, Yy4yeOHO-UCCIEA0BATEIbCKOM, TBOPYECKOM W  JIpyruxX BUAax
NeSITeTbHOCTH;

. (dopMHpOBaHUE TTOHMMAHUS IIEHHOCTH 3J0pPOBOTO M Oe3omacHOro odpasa >KU3HHU;
YCBOEHHE MPaBIJI MHAWBUIYAITBHOTO M KOJUIGKTUBHOTO O0€3011aCHOTO ITOBEICHHS B YPE3BbIUAITHBIX
CUTYaIUsX, YTPOXKAIOIIUX KU3HU U 3[JOPOBBIO JIIOJICH;

. dbopMupoBaHUE MO3HABATEIHHOW M MH(POPMAIMOHHON KYJIbTYPHI, B TOM YHUCIIE
pa3BUTHE HABBIKOB CAMOCTOSITENILHON pabOTHI ¢ y4eOHBIMU MOCOOUSAMHU, KHUTAMHU, TOCTYITHBIMU
WHCTPYMEHTAMHU U TEXHUYECKUMU CPEACTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

. (opMHpOBaHKE OCHOB SKOJIOTMYECKOT'O CO3HAHMSI HA OCHOBE IPU3HAHUS LIEHHOCTH
JKU3HU BO BCEX €€ MPOSBICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHHS K
OKpYKarollleil cpese;

. pa3BUTHE TOTOBHOCTH K pEIICHUIO TBOPUYECKUX 3aJad, YMEHHsS HaxOIHUTb
aJICKBaTHBIE CIIOCOOBI BEJCHHMS W B3aUMOJCHCTBUS C TApTHEpaMH BO BpeMsl ydeOHOH u
BHEY4YeOHOW MAEATeNbHOCTH, CIIOCOOHOCTH OLIEHMBAaTh NPOOJEMHbIE CUTYyallMM U ONEpaTHBHO
MPUHUMATh OTBETCTBEHHBIE DEIICHUS B PA3IMYHBIX MPOAYKTUBHBIX BHAAX JAESITEIbHOCTH
(yueOHasi MOMCKOBO-HUCCIIeIOBaTEeNbCKasA, KIyOHAas!, MPOEKTHAs, KPY>KKOBast U T. 11.).

MertanpeamMeTHble pe3yJibTaThI:

Ilo3naBarenwubie YV /:

. YMEHHUE CO3/1aBaTh, IPUMEHSTh U TPE0OPa30BhIBATh 3HAKH M CHMBOJIBI, MOACTH U
CXEMBI JJIsl pelIeHus] y9eOHBIX U TO3HABATENBHBIX 3a/1a4;

. YMEHHUE U3BIEKaTh HHPOPMAIIUIO U3 PA3TUYHBIX UCTOYHUKOB (BKITIOYAst CPEICTBA
MaccoBOW MH(POPMALIMHU, KOMITAKT-UCKH y4eOHOT0 Ha3HAUYEHUSsI, peCypChl HHTEPHETA), CBOOOTHO
MOJIb30BAThCS CIIPABOYHOM JIUTEPAaTypOH, B TOM YHCIIE U Ha 3JIEKTPOHHBIX HOCUTEIISAX, COOTI0aTh
HOPMBI HH(POPMAIIMOHHOW N30MPATETFHOCTH, ITUKH,

. YMEHHE Ha TMPAKTUKE II0JIb30BAThCSI OCHOBHBIMH JIOTUYECKUMH TMPUEMaMH,
METO1aMH1 HaOJF0IeHUs, MOJACTHPOBAHMUS, OOBSICHEHUS, pEIIEHHS TIPo0IeM, TIPOTHO3ZUPOBAHUS U

ap.;



. YMEHHE OPraHU30BaTh CBOIO KU3Hb B COOTBETCTBUU C IPEJCTABICHUSMH O
310pOBOM 00pase KU3HHU, MPaBax ¥ 00sA3aHHOCTAX TPaKAAHUHA, [IEHHOCTSIX OBITHS, KYJIbTYPHl U
COIIMAIbHOTO B3aUMO/ICHCTBHUS,

. YMEHHUE BBITIOJIHATh MO3HABATENbHBIE W TMPAKTUYECKHE 3aJaHusi, B TOM YHUCIIE
MIPOCKTHBIE.

PerynstuBubie YV I:

. OBJIaJICHUE HAaBBIKAMH CAMOCTOSTEIBLHOTO TMPUOOpPETEHHS HOBBIX 3HAHUM,
OpraHu3ay y4eOHOM e TeIbHOCTH, TONCKA CPEACTB €€ OCYIIECTBICHUS;

. YMEHHE IUIAaHUPOBATh IYyTH JOCTHIKEHHS IIeJieil Ha OCHOBE CaMOCTOATEILHOTO

aHaJM3a yCJIOBUHN U CPEACTB UX JOCTHXKEHHS, BBIICIATh aJbTEPHATUBHBIE CIIOCOOBI JOCTHKCHHS
1eNu ¥ BBIOMpaTh Hanbonee 3pPpeKTUBHBIIN cr1oco0, OCYIIECTBIATh TO3HABATEIBHYIO PE(ICKCHIO
B OTHOILICHHUH JACUCTBHUH MO PEIICHUIO YU€OHBIX U MO3HABATENbHBIX 33a4;

. YMEHHME MOHUMATh MPOOJIEMY, CTaBUTh BOIPOCHI, BBIABUIATh TMIOTE3Y, JaBaTb
ONpeNieNIeHUs] MOHATHUSAM, KJIACCU(PUUIUPOBATh, CTPYKTYPUPOBAaTh Marepuan, MPOBOJUTH
9KCHEPUMEHTBI, apryMEHTHpPOBAaTh COOCTBEHHYIO MO3MIMI0, (OPMYIMPOBATH BBIBOABI U
3aKJIFOUCHUS;

. YMEHHME COOTHOCUTb CBOM JIEHCTBUSA C IUIAHUPYEMBIMU DeE3yJbTaTaMH,
OCYIIIECTBIISITh KOHTPOJIb CBOEH JESITEIbHOCTH B IIPOLIECCE JOCTUKEHUS PE3yibTaTa, ONpeaesaTh
CIOCOObI IEUCTBUN B paMKaX IpPEJIOKEHHBIX YCIOBUN M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JICUCTBUS B COOTBETCTBUU C U3MEHSIIOILECHUCS CUTYyalluEeH;

. dopMUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JACTHM HCHOJIb30BaHUS
UHCTPYMEHTOB M TEXHHUYECKUX CPEACTB HMH(POPMAIMOHHBIX TEXHOJOTHH (KOMIIBIOTEPOB U
IPOrPaMMHOr0 00ecreueHus) Kak MHCTPYMEHTAJIbHOM OCHOBBI Pa3BUTHUS KOMMYHUKAaTHBHbBIX U
MO3HABATEJIbHBIX YHUBEPCAIBHBIX YUEOHBIX JeHCTBUI.

KommynukaTtusHele VY /1:

. YMEHHME CaMOCTOSITEIbBHO M apryMEHTMPOBAHHO OLICHUBAThb CBOU JEHUCTBUA U
JENCTBUS OJHOKIJIACCHUKOB, COJEP)KAaTeIbHO OOOCHOBBIBAs MPAaBUIBHOCTh WM OIIMOOYHOCTH
pe3ynbTarta U crnoco0a JEHCTBUS, aJ€KBAaTHO OLIEHUWBATh OOBEKTHUBHYIO TPYAHOCTb KaK Mepy
(akTHYECKOro WM MpPEeANojiaraéMoro pacxojia PecypcoB Ha peIlleHUE 3aJaud, a TaKXKe CBOU
BO3MO>XHOCTH B JIOCTHKEHUU 1I€JIU OIIPEIETICHHON CII0KHOCTH;

. yMeHue paboTarh B rpymnie — 3¢p(GeKTUBHO COTPYIHUYATh U B3aUMOEHCTBOBATH
Ha OCHOBE KOOPJMHAIIMU Pa3IMYHBIX MO3ULUI IpU BBIPAOOTKE OOILIETro pelIeHns B COBMECTHOM
NeSTeIbHOCTH; CIyIIaTh NapTHepa, (GOpMyIupoBaTb M apryMEHTHUPOBaTb CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3UIMI0 U KOOPAUHUPOBATh €€ C MO3ULUEH MapTHEPOB, B TOM
YHClie B CUTYallud CTOJKHOBEHUS MHTEPECOB; MPOJYKTUBHO pa3peliath KOHMINKTH Ha OCHOBE
yueTa MHTEPECOB U MO3UIIMM BCeX €ro yYaCTHUKOB, TOMCKA M OIIEHKH aJIbTEPHATUBHBIX CIIOCOOOB
paspernieHust KOH(PIUKTOB.

IIpenmeTHble pe3yJibTaThI:

10 xknacce

IIpenMeTHBIE pe3ynpTaThl OCBOEHNUS Kypca B 10 Kitacce oTpakaror:

1) copMHpPOBaHHOCTH MPEACTABICHUI: O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAyUYHOU
KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SBICHUU NMPHUPOJIBI, B (POPMUPOBAHUU MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBLHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOJHON Cpelie;



2) BIIaICHUE CUCTEMOM XMMHUYECKHX 3HAHUMN, KOTOpasl BKIIOYAET: OCHOBOIOJIAraOIINe TOHATHS
(XMMUYECKUI 3JE€MEHT, aToM, JIEKTPOHHAs O000JIOYKa aToMa, MOJIEKYJa, BaJCHTHOCTD,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpal€HHas), MOJIb, MOJSpHas Macca, MOJIIPHBIH 00BEM, YIIEpOJHBII  CKeerT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KMUCIOPO- U a30TCOAEpKaIe COSANHEHHs, MOHOMED, MOJINMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUU U 3aKOHBI (TEOPHs CTPOSHMSI OPraHMYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHHUSA, JISKAIIUE B OCHOBE NOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNU BaKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
Y IIPaKTUYECKOM J1eATENbHOCTH YEIOBEKa;

3) chopMuUpOBaHHOCTh YMEHHMM BBISBIATH XapaKTEpHbIE NPU3HAKU MOHATUM, YCTAHABIUBATh UX
B3aMMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS MpPU ONUCAHUU COCTaBa, CTPOCHUS U
IPEBpALCHUI OPraHNYEeCKUX COeIMHEHUH;

4) chopMUPOBAaHHOCTb YMEHHMH MCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY Ul COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKLUii; U3rOTaBIMBaTh MOJIEIHM MOJIEKYJl OPraHUYECKUX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

5) chopMHpPOBaHHOCTh YMEHHH YCTaHABIMBATH NPUHAMIC)KHOCTh M3YYEHHBIX OPTaHUYECKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHMIO K ONPEAeNEHHOMY KIacCy/Tpymne COeIuHEHUMH
(YriaeBoJopozbl, KUCIOpOA- U a30TCOAEp)KAIME COCIUHEHUS, BBICOKOMOJIEKYIISAPHbIE
COEJMHEHUs); JaBaTh MM Ha3BaHMs no cucremarnyeckoid HomeHkiatype (IUPAC), a takke
NPUBONUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
alleTUIeH, JSTWIEHIJMKONb, TIMLEpHUH, (eHon, ¢dopManbAeru, aueTaabAerusl, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
KpaxMaJl, IeJUII0JI03a, TIHULHH);

6) cpOpMUPOBAHHOCTb YMEHMSI ONPENENATh BHUIbl XUMHYECKOM CBSI3M B OPraHUYECKUX
COEIMHEHUSX (O/IMHAPHBIE U KPATHBIE);

7) chopMHPOBAaHHOCTH YMEHUS IPUMEHSI T MOJI0KEHHS TEOPUU CTPOEHUS OPTraHUUECKUX BELIECTB
A. M. BytnepoBa At 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHHUS;
3aKOH COXPaHEHMS MACChI BEILIECTB;

8) cpopMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOECHUE, (PU3UUECKUE U XUMUUECKUE
CBOMCTBA THUIMYHBIX IPEACTABUTENECH PA3NIMUHBIX KJIACCOB OPraHUYECKUX  BEIIECTB;
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXKAY HHUMH YPaBHEHHMSIMH COOTBETCTBYIOIUX
XUMHYECKHUX PEAKINH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYIL;

9) chopMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YIIIEBOJOPOJHOIO ChIpbs (HEDTH,
MPUPOJHBIN Tra3, yrojb), CIOCOOBl UX MEpPepadOTKU U MPAKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

10) chopMupoBaHHOCTH YMEHHI MPOBOAUTH BBHIUMCIECHUS IO XUMHUECKUM YPaBHEHUSAM (MACCHI,
00BEMa, KOJIMYEeCTBA UCXOAHOTO BEIIECTBA MIIM MTPOAYKTa PEAKLIMHU 10 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINHN);

11) chopMupoBaHHOCTH YMEHHH BIaJeTh CUCTEMOM 3HaHH 00 OCHOBHBIX METOJIaX HAy4YHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MpPU M3YyYEHUH BEUIECTB M XHUMUYECKUX SIBJICHUN
(HaOmroJeHMe, W3MEpEeHHe, OJKCIEPUMEHT, MOJAEIMPOBAHNE), HCIOIb30BATh CHCTEMHBIE
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XUMHUYECKHE 3HAHMS ISl IPUHATHUS PEUICHUHA B KOHKPETHBIX )KM3HCHHBIX CUTYALUAX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;
12) chopmMupoBaHHOCTh YMEHHUH COONIOAATH MpaBUJIa MOJIH30BAHUS XUMHUYECKOW MOCYION U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAaK)Ke MpaBuiIa OOpalleHHus C BEIIECTBAMH B COOTBETCTBHUU
C MHCTPYKIUSMHU 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUUECKHX OIIBITOB;
13) cpopMHpPOBaHHOCTh YMEHUH IUIAHUPOBAaTh M BBINOJHATE XUMHUYECKHH 3KCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HarpeBaHWH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KAUECTBEHHBIE PEAKLIUU OPIraHNYECKUX BEIIECTB, A€HATYpaLus OCJIKOB IIpU HarpeBaHUH,
I[BETHbIE PEaKLMU OEJIKOB) B COOTBETCTBHHM C MIPABUIIAMU TEXHUKH 0€3011aCHOCTH IIpU 00palieHUH
C BEIIECTBAMHM M JIAOOPAaTOPHBIM 0O0OpPYIOBaHHEM, MNPEICTABIATH PE3yJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEaKIUid U (OpMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;
14) cpopMHpPOBaHHOCTP YMEHHH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O HH(POPMAIHIO,
HOJy4aeMyto U3 pa3Hbix uctouyHukos (CMU, UutepHer u 1p.);
15) chopmMupoBaHHOCTH YMEHHMH COOMIOATh MpaBWIa HKOJOTMYECKH IIe1eco00pa3HOro
HOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAaHEHHS CBOETO 3[0pPOBbI H
OKpYXKarollled NPUPOJHOM Cpenbl; OCO3HABATh ONACHOCTH BO3JCHCTBHS HAa >KMBBIE OPTaHU3MBbI
ONpeAeNEHHBIX OpPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
npuMepax crnocoObl YMEHBUIEHHUS M MPEJOTBPAIICHHs X BPEAHOIO BO3JCHCTBUS HA OpraHU3M
YyeJloBeKa.
11 kaacc

IIpenMeTHBIe pe3yIbTaThl OCBOECHUA Kypea B 11 Kiracce oTpakaror:
1) copMHUpOBaHHOCTh MPEACTABIECHUI: O XUMHUYECKOM COCTaBISIOIIEH €CTeCTBEHHO-HAyUYHOU
KapTUHBl MHpa, POJIM XUMHM B TO3HAHUM SIBICHUH NPHUPOIBI, B (OPMUPOBAHUH MBIIIJICHUS
U KyJIbTYpbl JMYHOCTH, €€ (DYHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHUs
NPAaKTUYECKUX 3aJad M HKOJOTMUECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;
2) BiaJleHue CUCTEMOM XMMHYECKHUX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE TTOHATHUS
(XMIMHUYECKHI1 3JIEMEHT, aTOM, U30TOIl, S-, P-, d-3JIEKTPOHHBIC OpPOUTAIN ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIpHBIH OOBEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHYecKasl CBsI3b (KOBAJIEHTHAas, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KpUCTaJUIMYecKas
pelméTKa, TUNBl XMMHMYECKHX  PEaKUUd, pacTBOpP,  DJJIEKTPOJIMUTHI,  HEIIEKTPOJIUTHL,
AIIEKTPOJINTUYECKAs] UCCOLMALUSA, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHMHUYECKON
peakuuy, XUMHYECKOE pPaBHOBECHE; TEOPHUM U 3aKOHBI (TE€OpUs DIEKTPOIUTHYECKOU
nucconunanuu, nepuoauyeckuii 3akon . M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MACChl BEIIECTB,
3aKOH COXpaHEHUs U TMpEeBpallleHUs SHEPruu MPU XUMHUYECKHX PEeaKlusixX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JieXalllhe B OCHOBE MOHUMAaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U OE30MaCHOM HCIOJIb30BAHUU BAXHEUIIMX HEOPTaHMYECKUX BEIIECTB B
OBITY M IPAKTHUUYECKON JEATEIIbHOCTH YEIOBEKa,;
3) chopMUpPOBAaHHOCTh YMEHUH BBISABIATH XapakTepHbIE MPU3HAKU MMOHATUN, YCTaHABIMBATH MX
B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS IPU ONMCAHUU HEOPraHMYECKHUX
BEILIECTB U UX IPEBPALLECHU;
4) chopMUPOBAHHOCTb YMEHUN HCIONB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBIIEHUS
dbopMyn BelIeCTB M YpaBHEHUIH XUMHYECKHX pEaKlMii; CHCTEMaTHYECKYyl0 HOMEHKIIATypy
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(IUPAC) u TpuBHanbHbIe Ha3BaHHs OTIEIBHBIX HEOPTraHWYECKHX BEIIECTB (yrapHbIH Tas,
YIJIEKUCIIbIN ra3, aMMUakK, raiéHasi U3BeCThb, HEral€Hasi U3BECTb, IUThEBAs COJA, MUPUT U Ip.);
5) copMHUPOBaHHOCTH YMEHUU OIpPENENATh BAICHTHOCTh U CTENEHb OKHCICHHS XMMHUYECKHX
3JIEMEHTOB B COEJUHEHMSIX Pa3IMUHOrO COCTaBa; BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs, HIOHHA,
METaJIJIMYECKasl, BOJOPO/AHAsA) B COCAMHEHMSIX; TUIl KPUCTAJIMYECKONW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas); XapakTep Cpeabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COETHHEHU;

6) chopMUPOBAHHOCTh YMEHHI YCTaHABIMUBATH MPUHA/IEKHOCTh HEOPraHMUYECKUX BEIIECTB 10
UX COCTaBy K ONpENENEHHOMY KJacCy/TpyIIe COeAUHEHHH (IMPOCThie BEIIeCTBa — METAIUIbl U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

7) chopmMHupoBaHHOCTH YMEHUH PacKphIBaTh CMBICI mepuoaudeckoro 3akona Jl. 1. Mennaeneesa
U JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYI0O M HPOTHOCTUYECKYIO
byHKINY,

8) chopMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX
snemeHToB 1—4 mnepuonoB Ilepumoanueckoil cucrembl XuUMUYecKux »saeMeHtoB . U
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHUY»; OOBSCHITh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHUYECKHUX OJJIEMEHTOB M HX
coequHEHUN mno nepuoaaMm U rpynnam llepuonnyeckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB
. W. Menneneesa;

9) chopMHUPOBAaHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OONIME XUMHUYECKHUE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB; MOATBEPKIATh CYIECTBOBAHME I€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

10) chopMHpPOBAaHHOCTE yMEHHs KJIAacCHU(PULIUPOBATh XMUMHYECKHE DPEAKLIUU I10 pa3IMYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
U3MEHEHMIO CTETEHEH OKUCIIEHUS JIEMEHTOB, 00PaTUMOCTH peaKkIUH, yJacTUIO KaTalu3aTopa);
11) chopMHUpOBaHHOCTH YMEHHI COCTABIIATh YpaBHEHUS peakluil pa3IUdHbIX TUIIOB; OJHBIE U
COKpaIEHHBIE YPAaBHEHUs pEaKlIMi MOHHOro OoOMEHa, YYUTHIBas YCJIOBHUSI, NMPU KOTOPBIX 3TU
peaKkuu UAyT 10 KOHIIA;

12) chopMupoBaHHOCTh YMEHUH MTPOBOAUTH PEAKIIMH, TOATBEPKAAIONINE KAUECTBEHHBIN COCTAB
pa3IMYHBIX HEOPraHMYECKHUX BEIIECTB; PACIIO3HABATh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE
B BOJIHBIX PaCTBOpax HEOPraHUUYECKUX BEILECTB;

13) chopMHPOBaHHOCTh YMEHHUH pPaCKphIBATh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

14) chopmupoBaHHOCTH YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEaKIMH OT
pa3ianyuHbIX (DAKTOPOB; XapakTep CMEHICHHs XWMHUYECKOTO PAaBHOBECHS B 3aBHUCUMOCTU OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

15) chopmMupoBaHHOCTH YMEHHUM XapaKTepHU30BaTh XMMHUECKHUE MPOLIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO TOJY4YEHUS CEpHOM KHCIOTHI, aMMHUaka, a Takxke C()OpMUPOBAHHOCTh
npezcTaBieHuit 00 OOIIMX HAayYHBIX NMPUHIMIIAX U HKOJIOTHYECKUX MpobiieMax XUMHUYECKOTrO
IIPOU3BO/ICTBA;

16) cpopMHUPOBaHHOCTH YMEHUI TPOBOIUTH BEIYMCICHHS C UCIIOJIb30BAaHUEM ITOHATHS «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHUM ra3oB MPU XUMUYECKUX PEAKIUAX, MACCh
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO



U3 YYacCTBYIOIIUX B PEaKIUH BEIIECTB, TEIUIOBOrO 3(dekra peakimu Ha OCHOBE 3aKOHOB
COXPAHCHHS MACChI BEIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTHH,

17) chopMHUPOBAaHHOCTh YMEHHM COOIIOAATh MpPaBHJIA IMOJH30BAHHS XUMHYECKON MOCYION U
71a00paTOpPHBIM 000PYIOBAaHHUEM, a TAK)KE MpaBUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSAMHU 10 BHIMIOTHEHHUIO TAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

18) cdopMHpPOBaHHOCT, YMEHHH IUIAHUPOBAaTh W BBHINOJHATH XUMHUYSCKHH JKCIIEPUMEHT
(pa3nokeHue TEpOKCHIA BOJOPOAA B MPHUCYTCTBUM KaTallM3aTopa, OINPEACICHUE CpEeIbl
pPacTBOPOB BEUIECTB C IMOMOIIBI0 YHUBEPCATHHOIO HHIUKATOPA, BIMSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PEaKIMd HMOHHOTO OOMEHA, Ka4eCTBEHHBIC PEAKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIICPUMEHTATBHBIX
3amady mo temaM «Mertamiel»y U «HemeTramiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
0€30I1aCHOCTH MPH 0OpaIleHNH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYIOBAHUEM, MIPE/ICTABIISATH
pe3yNIbTaThl XUMHUYECKOTO JSKCIIEPUMEHTa B (OopMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyIUPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

19) chopMHPOBaHHOCTH YMEHHU KPUTHYECKH aHAIM3MPOBATh XHUMHYECKYIO HH(OpMAIHIO,
noJyyaeMyro u3 pa3Hbix ucrounukos (CMU, UnrtepHer u ap.);

20) chopMUPOBAHHOCTh YMEHHI COONIOATh TpaBWIA DKOJOTHYECKH IEIeco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATSIBHOCTH B IIEJIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKArOIIeH TMPHUPOJHON Cpe/Ibl; 0OCO3HABATH OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
OTpeAeIEHHBIX BEUIECTB, MOHUMAasi cMbIcT Tokasatens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIICHHUS U TIPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEIIOBEKA.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA
10 knace

Paznen 1. TeopeTnueckue 0CHOBBI OpraHu4ecKoi XumMum (4 gyaca)

Oprannyeckue BeIIeCTBa: MPUPOAHbIE, HICKYCCTBEHHBIE  CHHTeTHUYeCKHEe. OCOOCHHOCTH
COCTaBa M CTPOCHHSI OPTaHUYECKUX BeliecTB. Butanusm u ero kpax. [Tonsitue 06 yriieBogoponax.
OCHOBHBIE 10JIOKEHUS TEOPUHU XUMHUECKOro cTpoeHus. BanenTHOCTh. CTpyKTYpHBIE (HOPMYIIbI
— MOJIHBIe U cokpaiéHHsble. IIpocTeie (onuHapHbIE) M KpaTHbIE (IBOMHbBIE U TPONHBIE) CBA3H.
H3omepsl u wusomepus. BsaumHoe BiMsHME aromMoB B Mojekyie. IlpencraBienue o
KjJaccu(uKaluyl — OpraHM4Yeckux BemecTB. HoMeHkiaTypa OpraHM4ecKux COEIUHEHUH
(cucremaTnueckas) W TpUBHAJIbHBIE Ha3BaHMs Ba)KHEWIIMX IPEACTAaBUTENEH  KJIACCOB
OpraHMYECKUX BEILECTB.

Paznen 2. YraeBomopoabl (11 yacoB)

[Ipenenbubie yriaeBoaopoabl. Ankansl. ['omonoruueckuii psa u odmas hopmysa aaKkaHOB.
CrpykTypHas nuzomepus (13omepust yriaepoaHou nenu). Llukioankansl. AJKUIbHbBIE PAIUKAIIbL.
Homenknarypa ankaHoB. dusnueckre M XMMHUYECKHE CBOMCTBA AJKaHOB: NOPEHHUE, peaKLUU
3aMelleHus (TaloreHupoBaHKe), PEaKLiui H30MEepU3aLIH, PEaKIUs Pa3JI0KEeHHs MeTaHa, peaKusl
JernapupoBanus 3TaHa. HenpenenbHble yrieBonoponabl. AJIKEHbl. ['OMOJIOrM4eckuili psn
ankeHoB. OtuieH. Homenknatypa. CTpyKTypHass W NpPOCTPaHCTBEHHasl (TeoMeTpuyecKas)
nzomepus. IIpomblllIeHHOE MONy4YeHHE QJIKEHOB: KPEKUHI U JIETHAPUPOBAHUE aJIKaHOB.
JlaboparopHoe TmoJlyueHHE OTUJIEHA — peakuusl Jerujparalud dSTaHoja. Peakuun
IPUCOEANHEHUS: TUApaTalus, TUAPOrajloreHUpOBaHUE, TaJOI€HUPOBAHME, IOJIMMEpPU3ALIUSL.
ITpaBmiio MapkoBHuKoBa. OkucieHue ajkeHOB. KadecTBEHHBIE peakIMM Ha HEIpeleibHbIE
yraeBonopoabl. Ankaauensl. Kayuyku. Conpspk€HHbIE ankaaueHbl: OyTaauen-1,3, u3ompeH.
Howmenknarypa. CriocoObl momydenus ankanueHoB. Peakius JleGeneBa. Peakiiuu npucoeuHeHUs
ankagueHoB. Kayuyku: HarypaibHbId, CHHTeTHYecKue (OyTaaueHOBBIH, H30MPEHOBBIN).
Bynkanuzanus kayuyyka. Pesuna. D60oHuT. Ankunbl. ['omonoruueckuit psan. Homenknatypa u
nzomepus. [lomyyenne u npuMeHeHune aneTuiaeHa. XUMMHUUECKUE CBOICTBA alleTUIIEHA: TOPEHHE,
peakuuy NpUCOeANHEHNs — TUAPOrajoreHupoBaHUe, raJlorTeHUpOBaHKe, THaApaTalus (peaKius
KyuepoBa). Bununxmnopuna, nonuBUHWIXJIOpUI. ApeHbl. BeH30i1: ero crpoeHue, HEKOTOpbIe
¢uznyeckue M XUMHUYECKHE CBOMCTBA (FOpEHHE, peaKklMu 3aMEIlleHUs — TaJloT€HUPOBAHUE,
HUTPOBAHUE), TIOJyYEHUE U NpUMeHeHue. JKkcTpakuus. [Ipupoansiii raz. CoctaB mpuUpOAHOTO
rasa, ero HaxoxxJaeHue B npupoae. [IpeumyniecTsa NpupoIHOTo ra3a Kak TOILNIMBA. XUMUYECKas
nepepadoTKa MPUPOTHOTO ra3a: KoHBepcHs, nupoiu3. CuHTe3-ra3 u ero ucrnonb3osanue. Hedtob
U criocoObl e€ nepepaboTku. [lomyTHbIl HEQTSIHOI ra3, ero coctaB U (ppakiuu (ra3oBblii OeH3UH,
npomnaH-OyraHoBas, cyxoi ra3). Hedtb, e€ cocrtaB u mnepepaboTka (TeperoHka, KpEKUHT,
pudopmunr). Hedrenpoayktel. OxTtaHoBoe uucino OeH3zuHa. KaMmeHHBIH yroib U €ro
nepepadoTka. Mickomaemslil yroiib: aHTPalUT, KaMeHHBIHN, Oypbiid. KokcoBaHME KaMEHHOTO YTJIA.
KokcoBblif ra3, ammuayHass BoJa, KaMEHHOYIrOJbHasi cMojla, KOKC. [lasudukanus u
KaTaJUTHYECKOE TMAPUPOBAHNE KAMEHHOTO YIJIS.

[TpakTuyeckas pabora Ne 1 «IlomydeHue sTHIIeHA U U3YYEHHE €T0 CBOMCTBY.

Pa3znen 3. [IponsBoansie yriaesoaoponos (11 yacos)

OpnnoatomHusble cniupThl. DyHKIMOHATBHAS THAPOKCUIIbHAS rpynna. ['oMonoruueckuii ps
npelebHBIX 0JIHOATOMHBIX ciupToB. Homenkmnarypa. M3omepus noioxxeHus: GyHKIMOHATbHON
rpynmsl. BogopoaHas cBs3b. XMMHYECKHE CBOWCTBA CIUPTOB. AnbpAeruaHas rpynna. Peaknus
sTepuduKanmy, cioxubsie 3Qupsl. IIpumenenue cnupToB. JleficTBUE METUIOBOIO U 3THUIIOBOTO
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CIIUPTOB Ha OPraHU3M 4YeJ0BeKa. MHOrOaTOMHBIE CIIUPTHI. DTWJICHIJIMKOIb KaK IIPEICTaBUTEIIb
JIBYXaTOMHBIX CIIMPTOB U TUIMLIEPUH KAK MPEICTABUTENIb TPEXATOMHBIX cIMPTOB. KauecTBeHHas
peaknus Ha MHOTOATOMHBIE CHHPTHI, UX CBOWCTBA, MOJy4YeHUE W mpuMeHeHue. [loHsTne 00
antudpuzax. @enon. CtpoeHue, MOITyYeHUE, CBOMCTBA U NpuMeHeHHne (enona. KauecTBeHnble
peakuuu Ha (eHoa. B3auMHOe BiIMAHME aTOMOB B MoJieKyie (eHona. AnbIeruabl U KETOHBI.
Qopmanblerul M auneraibAeruj] Kak IPEJCTABUTENIN aJbJIErMI0B, COCTaB HMX MOJIEKYIL
OyHKUMOHANbHAsA KapOOHWIIbHAs rpynna. KadecTBeHHble peakuuu Ha anbaerujipl. CBOMCTBA,
HOJy4eHUe M NpUMEHeHHe (GopManblaeruia u ameranblernja. Peakiuuu nojmkoHIeHCaluu A
dopmanbaeruna. IlonsaTne o keroHax Ha npuMmepe aneToHa. KapOOHOBBIE KHCIOTHI.
["omMonoruyeckuii psia MpeaebHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT. XMMHYECKHE CBOMCTBA
KapOOHOBBIX KHCJOT. IlodydeHne u nmpuMeHeHHue MYpPaBbMHOM M YKCYCHOW KHCHOT. CIOXKHBIE
a¢upel. Kupbl. CiocoObl MOMyYeHUS U XUMHYECKHE CBOMCTBa CIOXHBIX 3¢(pupoB. CtpoeHue
KUpOB. KHCIIOTHBIM M 1IETOYHON THIPOJIU3 KUPOB. Mbuta. ['mapupoBanue KxUpoB. YTIIEBOBI.
Monocaxapuabl. ['moko3a kak anpaerungocnupt. CopOuT. MOJIOUHOKHCIOE U CIIMPTOBOE
Opoxxenue. PorocunTe3. Caxapo3a Kak IpeCcTaBUTENb qucaxapuaoB. [lonucaxapuasl: Kpaxmail,
LEeJUI0a03a. AMHHBL. AMUHOrpynmna. AMHHBI NpPEIENbHBIE W apoMaTudeckue. AHWINH.
[Tomyuenne amuuoB. Peakuust 3uHMHAa. XUMHYECKHE CBOWCTBAa M IIPUMEHEHHME aMHHOB.
AMUHOKHCIOTBL. AMMHOKHCIIOTBI, COCTaB HMX MOJIGKYJI M CBOHCTBa KakK aM(OTEpHBIX
OpPraHMYECKUX COCIUWHEHUMW. [TMIMH Kak IpeAcTaBUTENb aMHUHOKHUCIOT. [lomydeHune
MOJIMIIETUI0B peakuueil noaukoHaeHcanuu. [lonstue o nentunHoit ceszu. benku. Crpoenue
MOJIEKYJ OEJIKOB: MepBUYHAs, BTOPUYHAs U TPETUYHAs CTPYKTYypbl. KauecTBeHHbIE peakuuu Ha
6enxu. ['maponus u neHarypanus 6eikoB. bruonornueckue pyHkuuu 6enkoB. ['eHeTnueckas cBsi3b
MEXy KlaccaMM HEOpPraHM4YecKHux coenuHeHuil. IloHATHE O TIeHeTHYeCKOM CBA3M MEXIy
KJIaCCaMH  YIJIEBOJOPOJOB, KHUCIOPOA- M a30TcolepXKaluux coequHeHud. HWimroctpanus
TEHETUYECKOH CBSA3U Ha IPUMEPE OPTaHUUYECKUX COCIUHEHUN Pa3IuYHbIX KIIACCOB, COAEPKAILUX
JIBa aToMa yriaepoja.

[IpaxTuueckas padora Ne 2 «Ilomyuenue u cBoicTBa KapOOHOBBIX KUCIOT.

Pa3znen 4. BemecTBa :KuBbIX Kj1eToK (6 4acoB)

buorexnonorus. JlpeBHeimme UM COBpEeMEHHble OHOTexHOJOruMu. Baxueimmue
HanpaBJieHUs: OMOTEXHOJIOTUH: TeHHAas (TeHeTHUYecKast) U KileTouHasi uHkeHepus. Kiionuposanue.
[Tomumepsl. Knaccudukarus noiaumepoB. VcKkyccTBEHHbIE TOIMMEpPBI: LEIUTYION I, alleTaTHbIN
mIENK, BUCKO3a, iesutodan. [Tnactmaccesl. Bonokna. Cunretnueckue noiauMepsl. [lonnmepusanus
U TOJMKOHACHCAIMs KakK CIOCOObl MOJdydeHHs moaumepoB. CHHTETHUYECKHE KaydyKu.
[Tonuctupon, TedaoH M MOTUBUHMIXJIOPH] Kak MpeacTaBUTeNH IutactMacc. CHHTETHYECKUe
BOJIOKHA: KaIpOH, HEMJIOH, KEBJIAp, JIABCAH

[IpakTnueckast padora Ne 3 «PemeHue sKCrepMMEHTAIbHBIX 3a/lad Ha MOJIy4€HUE U
pacro3HaBaHUE OPraHUYECKUX BEILIECTBY.

Pa3zjnen 5. Opranunyeckasi XuMusi B )KM3HHU YejioBeka (3 yaca)

11 knace
Paznen 1. Ctpoenne atoma u nepuoandeckuii 3axon /I.. Menneneesa (2 uyaca)
OcHoBHBIE CBeIeHUS O cTpoeHuH atoma. CTpoeHHe aToMa: COCTaB sfapa (HYKJIOHBI) U
anekTpoHHas obOonouka. [lonstre 00 w3oTomax. [loHATHE O XHUMHYECKOM DJIEMEHTE Kak
COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsaoM sipa. llepuomudeckas cuctemMa XHMHUYECKHX
AJIEMEHTOB M y4YeHUEe O cTpoeHun aroma. dusmyeckuii cmpicn mpunsTod B Tadmuie . U.

10



MeHeneeBa CUMBOJIMKU: TTOPSAIKOBOTO HOMEpa 3JIEMEHTa, HOMepa MEpHOoa U HOMepa IPYIIIIbIL.
[TonsiTHE O BaJIEHTHBIX 3JeKTpoHaX. OTOOpakeHHE CTPOCHUS IIEKTPOHHBIX 00OJIOYEK aTOMOB
XUMHUYECKHX JJIEMEHTOB C IOMOINBIO D3JIEKTPOHHBIX M 3JICKTPOHHO-TpaUUecKUx (OpMyIIL.
3aKOHOMEPHBIE U3MEHEHUSI CBOICTB 3JIEMEHTOB B IIEPUO/IaX U IPYIIAX MEPUOIUIECKON CUCTEMBbI
KaK CJIEJICTBUE UX 3JIEKTPOHHOTO CTPOEHUS. DIIEKTPOHHBIE CEMENUCTBA XUMUUYECKUX 3JIEMEHTOB.
CraHOBJICHHME M pAa3BUTUE [EPUOAMYECKOr0 3aKOHA M TEOPHUM XHUMHYECKOTO CTPOEHUS.
[IpeanocbUIKM  OTKPBITHSA MEPUOAMYECKOTO0 3aKOHA U TEOPUM XHMHYECKOTO CTPOEHUS
OpraHWYEeCKUX COeQUHEHUW. Poiap JIMYHOCTHM B HCTOPUM XMMHUHU. 3HAUYEHHE IIPAKTUKH B
CTAHOBJICHUU U PA3BUTUU XUMUYECKON TEOPUHU.

Paznen 2. Crpoenne BemecTBa (9 4acoB)

HNonnas xuMudeckasi CBsi3b U MOHHAsI KpUCTaJUIMYECKas pemérka. KaTHOHbI 1 aHUOHBI.
[TonsiTie 00 MOHHON XMUMHUYECKOH CBs3M. DHU3MYECKHe CBOWCTBA BEIIECTB, UMEIOIINX HOHHYIO
KpUCTAJUIMYECKYIO peméTky. KoBaneHnTHas xumudeckas cBs3b. [IoHATHE O KOBAJIEHTHOU CBSI3U.
DNEeKTpoOTpULIATENbHOCTh. HenonspHas u  monsipHas KoBajieHTHas CBs3b. KpaTtHoOCTh
KOBAJCHTHON CBsI3U. MexaHU3Mbl 00pa30BaHUsl KOBAJIEHTHBIX CBSI3eH: OOMEHHBIN U JIOHOPHO-
akuenTopHblil. [loNSIpHOCTP MOJEKYIBl Kak CJIEACTBUE MOJSPHOCTH CBA3M MU TE€OMETPUU
MousiekyJsibl. Dusnyeckue CBOWCTBA BEIIECTB, HUMEIOIIMX AaTOMHYIO WIH MOJEKYJISIPHYIO
KPUCTAJUIMYECKYIO PEIIETKY. Merajumdeckas XUMHA4YecKast CBsA3b. [IoHATHE O MeTajumyeckon
CBA3M M METAUIMYECKOM KpHUCTAUIMYECKOW pemérke. DU3nMYecKne CBOWCTBA METAJUIOB,
00yCIJIOBJIEHHBIE UX KPUCTAIUIMUECKUM CTpoeHHeM. [IpuMenenne MetainnoB. YEpHble U 1IBETHBIE
MmeTaibl. CrutaBsl. BojopoiHas xuMuyeckas cBsizb. MexMoJeKyisspHas U BHYTPUMOJIEKYJISIpHas
BOJOPOJHAs CBs3b. 3HAUEHHUE BOAOPOAHBIX cBsized B mnpupoxe. [lomumepsl. [lomyuenue
MOJIMMEPOB PEAKUUAMH IOJIMMEPHU3aLUKA U TNOJUKOHJAEHCAUuu. BaxHeluime npeacTtaBUTeNN
IUIACTMAcC U BOJIOKOH, MX IOJy4EHHE, CBOMCTBA U NpuMeHeHMe. [IoHATHE 0 HeopraHM4ecKux
nojauMepax M ux mnpexacraButenu. JucmepcHele cuctemsl. IlonsTHe o aucnepcHoil dasze u
JMCTIEPCUOHHOI cpenie. ArperaTHoe COCTOSHHME M pa3Mmep 4YacTHll (a3bl Kak OCHOBa s
KJIacCU(UKALUU JAUCTIEPCHBIX cucTeM. ['pyboauciepcHble CUCTEMBI — 3MYJIbCHH, CYCIIEH3UH U
a’pO30JIM, UX MPEACTABUTEIU. TOHKOAUCIIEPCHBIE CUCTEMBI — 30JIM U T'eJIH, UX IPEACTABUTEINH.
ITonsATHA O CUHEpPE3UCE U KOATYIISLUN.

[IpaxTuueckas padora Ne 1. «Ilonyuenue, coOupaHue U pacro3HaBaHHUE Ta30By.

Paznen 3. Xumuueckue peakuuu (8 yacos)

Knaccugukanus xumMuueckux peakiuid. M3oMmepusanus kak peaxius, nporekaromnias 6e3
U3MEHEHMs COCTaBa BellecTBa. AjutoTponus U e€ npuuuHbl. Knaccudukanums peakuuii mo
Pa3IMYHBIM OCHOBAHUSM: 110 YUCIIY U COCTaBY PEareHTOB M MPOJYKTOB, 110 TEIULIOBOMY 3 (eKTy.
Tepmoxnmuueckue ypaBHeHUs peakiuil. CKOpOCTh XUMHYECKHUX peakuuii. @akTopsbl, OT KOTOPBIX
3aBUCUT CKOPOCTh XHMMYECKUX PEaKUUH: IMPUPOJA PEArHpyroUIuX BELIECTB, TeMIepaTypa,
IJIOIIAb CONPUKOCHOBEHMS PEarupyOIINX BEIIECTB, UX KOHIIEHTPALM, HATMYUE KaTaau3aTropa.
[Tonsitue o karanuze. DepMeHTHI Kak OMOJIOTUYECKUE KaTaln3aTopbl. UHMHOUTOPHI peakuii u ux
3HayeHne. OOpaTUMOCTh XMUMMUYECKHX peakuuil. XUMHUECKOe paBHOBECHE M CHOCOOBI €ro
cmenieHus. [loHsTe 00 OOpaTUMBIX peakuMsX U XUMHYeckoM paBHoBecuu. [Ipuniun Jle
[laTense U crocoObl CMEIIEHUs] XMMHUYECKOro paBHoOBecus. OOIIas XxapakTepuCTHKa Peakluu
CHUHTE3a aMMHaKa ¥ pAacCMOTPEHHME YCJIOBHHM CMEIIEHUS PpABHOBECHS OSTOM peEakIUM Ha
npou3BoACTBe. [ uaponu3. OOpaTUMBII U HEOOPATHUMBIA TUAPOIN3. [ MAPOIN3 CONEl U €ro THIIHL.
[TonsitTue 00 »HepreTMUecKOM OOMEHE B KJIETKE M pojiu ruaponu3a B HEM. OKUCIUTEIBHO-
BOCCTAaHOBUTENbHbIE peakuuu. CTeneHb OKHUCIeHUuss MU e€ ompejelieHne 1o Qopmyiaam
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OpraHMYEeCKUX M HEOpraHndeckux BemecTB. OxuciauTenu u BoccTaHoBUTENH. [loHsTHE O
mpolieccax OKUCIEHUS M BocCcTaHOBJIEHUs. COCTaBlICHUE YpaBHEHUU XMMHYECKUX PEaKIMi Ha
OCHOBE METOJ]a AJIEKTPOHHOro OayaHca. DJIEKTPOJIM3 PacIuiaBOB U pacTBopoB. IIpakTuyeckoe
MIPUMEHEHHUE AIEKTPOIU3A. XapakTepucTUKa  JJIEKTpOJIM3a  Kak OKHCIIUTEIIbHO-
BOCCTAaHOBUTENNBHOTO TMporecca. OCOOEHHOCTH 3JICKTPONIH3a, MPOTEKAIOIIET0 B PacTBOpax
31eKTposuTOB. [lonyyeHue raioreHoB, BOAOPO/Ia, KUCIOPO/Ia, HIEJIOYHBIX METAJUIOB U IIEJIOYEH,
a TaKXe aJIOMHMHMS SJIEKTPOJIM30M PACIUIABOB U PACTBOPOB COEAUHEHUN 3THX 3JIEMEHTOB.
[TonsiTve 0 ranbBaHOIJIACTUKE, FAIbBAHOCTETUH, paUHUPOBAHUU LIBETHBIX METAIIJIOB.

Pa3znen 4. BemecrBa u ux cBoiictBa (15 yacos)

Metamnel. ®Dusnueckue CBOWCTBA METALIOB Kak (yHKIMS WX crpoeHus. [leneHue
METAJJIOB HA IPYNIbl B TEXHUKE. XUMUYECKUE CBOKWCTBA METAIJIOB U 3JIEKTPOXUMHUYECKUM Pl
HanpsokeHul. [lonstre o MetaorepMun (ATFOMUHOTEPMUS, MarHUTepMus u Ap.). HemeTaisl.
Hemerannsl kak oxkucnurenu. Hemeramibsl kak BOCCTAaHOBUTENHU. P 3JIEKTPOOTPULIATENILHOCTH.
Heoprannueckue u oprannueckue KUciIoThl. KUCI0Thl B CBET€ aTOMHO-MOJIEKYJISIPHOTO YYEHUS.
Kucnorel B cBeTe Te€OpHM 3JEKTPOJIUTUYECKON Auccouunanuu. KucioTel B cBeTe MPOTOHHOM
teopun. OOIIMEe XUMHYECKHUE CBOMCTBA KUCIOT. Heoprannueckue u opraHMuecKue OCHOBAHUS.
OcHOBaHUSI B CBET€ AaTOMHO-MOJIEKYJISpHOro ydeHus. (OcCHOBaHUSI B CBETE€ TEOpUU
ANEKTPOJIUTUYECKON nuccormanui. OCHOBaHUS B CBETE MPOTOHHOM TeOopuU. XUMHUYECKUE
CBOIMCTBAa OpPraHMYECKUX W HEOPraHMYEeCKUX OCHOBaHMU. Heopranumdeckne M OpPraHUYECKHE
amdorepHbie coeauaenus. Heopranuueckue amporepHbie coennHeHHs (OKCUIBI i THIPOKCHIBI),
WX CBOMCTBA M MonydeHHEe. AMGMOTEpHBIC OpraHUYECKHE COSAMHCHUS Ha TIPUMEPE AMHUHOKHCIIOT.
[Tentuasl u nentuanas cesa3b. Comu. Knaccuduxamus comneit. JKEcTKOCTh BOABI U CIIOCOOBI €€
ycrpanenus. Ilepexon kapOoHata B rugpokapooHaT u oOpatHo. OOIIMe XUMUYECKHE CBOMCTBA
COJIEH.

[TpakTuueckas pabota Ne 2. « XuMHUECKHE CBONCTBA KUCIOT.

[TpakTuueckas pabota Ne 3. «Pacmo3HaBaHHe BELIECTB.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIAHUPOBAHUE MO XMMHHU COCTABJICHO C y4eTOM paloueil mporpaMMel
BOCIIUTaHMs. BocmuTarenbHbI NOTEHIMAd JaHHOTO YYeOHOTo IpeaMeTa oOecleyrBaeT
peaH3aIuio CIeIyIONNX EIEeBbIX MPUOPUTETOB BOCIIUTAHHS 00YyJaIOIINXCS:

. pa3BUTHE IIEGHHOCTHOTO OTHOIICHUS K TPYly KaK OCHOBHOMY CIIOCO0Y TOCTHKECHUS
KM3HEHHOTO  OJaromoiydusi 4deloBeKa, 3ajJOry €ero YCIEIIHOro MpoQecCHOHATBLHOTO
CaMOOTIPE/ICIICHNS 1 OIIYIICHNS] YBEPEHHOCTH B 3aBTPAIIHEM JTHE;

. pa3BHUTHE IIECHHOCTHOTO OTHOMICHUS K MPHUPOJAE KaK MCTOUYHHKY KH3HH Ha 3emIe,
OCHOBE CaMOr0 €€ CYIISCTBOBAHUS, HYXKIAIOIICHCA B 3allUTe W IOCTOSIHHOM BHHMAaHHU CO
CTOPOHBI YEJIOBEKA;

. pa3sBUTHE IEHHOCTHOTO OTHOIICHUS K MHPY KaK TJIABHOMY IPUHIIMILY
4eJI0BEYECKOT0 OOIICKUTHSI, YCIIOBHIO KPETIKON JPY>KObI, HaJTa)KUBAaHUS OTHOILICHHUH C KOJUIETaMU
1o pabote B OyAyIieM U co3/1aHus 01arolmpusITHOTO MUKPOKIMMATa B CBOCH COOCTBEHHOM CEMbE;

. pa3BHUTHE LIEHHOCTHOTO OTHOIIEHHS K 3HAHUSAM KaK HHTEIUICKTYaJIbHOMY pecypcy,
oOecrieunBaroneMy Oyaylee 4enoBeKa, Kak Pe3ysbTaTy KPOMOTJIMBOIO, HO YBIIEKATEIHHOTO
yueOHOT0 Tpy/a;

. pa3BUTHE IIEHHOCTHOTO OTHOWICHMS K KYJNbType Kak JTyXOBHOMY OOrarcTBY
o01IecTBa ¥ BAYKHOMY YCJIOBHIO OLIYIIEHHUS YEIIOBEKOM IOTHOTHI IIPOKUBAEMOH KU3HU, KOTOPOE
JIAIOT €My YTEeHHUE, My3bIKa, HICKYCCTBO, T€aTp, TBOPUECKOE CAMOBBIPAKEHUE,

. pa3BUTHE IEHHOCTHOTO OTHOMIICHHUS K 370POBBIO KaK 3aJ0Ty JOJTOH M aKTUBHOU
YKU3HH YEJIOBEKA, €ro XOPOIIET0 HACTPOCHUS M ONTUMHUCTHYHOTO B3TJIA1a HA MHD;

. pa3BUTHE LIEHHOCTHOTO OTHOIIEHHS K OKPY)KAIOUIMM JIFOSIM Kak 0e3yCIOBHOU M
a0COJIOTHOM IIEHHOCTH, KaK PaBHOIIPABHBIM COLMAIILHBIM MapTHEpaM, ¢ KOTOPBIMH HEOOXOIMMO
BBICTPaNBaTh J00pOKeNaTeNIbHbIE U B3aUMOIIOJIEP)KUBAIOIINE OTHOLICHHUS, JAIOLINE YETOBEKY
pasiocTh OOIIEHUS U MO3BOJISIOIINE U30eraTh 4yBCTBA OIMHOYECTBA;

. pa3BUTHE LIEHHOCTHOI'O OTHOLIEHHUSI K CaMHM cebe Kak X03se€BaM CBOCH cynbOBbl,
CaMOOTIPEIENISIONUMCS U CAMOPEATH3YIOIIMMCS JIMYHOCTSIM, OTBEYAOIIIUM 32 CBOE COOCTBEHHOE
Oynyiee.

. OCBOCHHE COIMAIBHBIX HOPM, TPABWII MOBEIEHHs, pojeid u (GopM commanbHOMI
KU3HH B COIMYyME, TPUPOJEC W YAaCTHOW >KM3HM HAa OCHOBE OJKOJOTMYECKOW KYIBTYpPHl W
0e301acHOro oopalleHus ¢ BEIIeCTBaMH U MaTepHaaMH;

. ¢dopmMHupoBaHHE  KOMMYHHMKAaTHMBHOM  KOMIIETEHTHOCTH B  OOLIEHMH  CO
CBEpCTHUKAMM M B3POCIBIMU B Ipoliecce 00pa3oBaTeIbHOM, OOIECTBEHHO MOJIE3HOH, yueOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIOB JESTEIBHOCTH, CBI3aHHBIX C XUMUEH.

10 knace
KosmuectBo KoimnuecTBo
HaumeHnoBanue pa3neina, | KoauuecTBo
Ne i/m NPAKTHYECKUX | KOHTPOJbHBIX
TeMbl 4acoB
padort pador
1 Teopetnueckue OCHOBBI 4 ) )
OPraHN4eCcKON XUMHH
2 VrieBomopoas! 11 1 1
3 [Tpon3BOHEIE YIIIEBOAOPOIOB 11 1 1
4 BemecTsa )UBBIX KIETOK 6 1 -
5 Opranuyeckast XUMHUsI B KU3HU
YyeJloBeKa
Bcero 3a yueOHbIii rog 35 3 2
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11 kaace

KoauuecTtBO KoaunuecTtBO
HaumenoBanue pa3nena, | Koauuecrso
Ne i/ NMPAKTHYECKUX | KOHTPOJIbHBIX
TeMBI JacoB
padoTt padort
Ctpoenue aToma u
1 neproauueckuii 3akon JI.1. 2 - -
Meupeneena
2 CTpoeHnue BelecTBa 9 1 -
3 XUMUUECKHE PEAKIUH 8 - 1
4 BemecTBa 1 X CBOMCTBA 15 2 1
Bcero 3a yueOHbIii rog 34 3 2
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