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Pabouas mporpamma no xumuu st 10—11-x ximaccos
(0a30BBIN YPOBEHBD)
B cooTBeTCcTBUHM C TpeboBanusmu GI'OC COO

CocraBurenb: CenuepctoBa O.A., yduTeab XUMHHU

ITosicHuTEILHASA 3aIMCKA

Pabouan nmporpamma oﬁyqe}mﬂ XUMHUH pa3p360TaHa B COOTBETCTBUHU C HOpMATUBHBIMH
aKTaMHu:

- Genepanbhblii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparum» (¢
MOCIIEAYIOIUMHU U3MEHEHUSIMHU );

- mpuka3 MunucrepcTBa oOpazoBanust 1 Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 «O6
yTBEepXkAeHUH (peIepaTIbHOr0 rocyAapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAAPTa CPEeIHEro 00IIero
00pa3zoBaHUs» (C TOCIEAYIONMMHA U3MEHEHHUSMN );

- mpuka3 MunHuctepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 31.03.2014 Ne 253 «O6
yrBepxkaeHUN DeepanbHOro nepeyHs yueOHUKOB, PEKOMEHIYEMbIX K HCII0Ib30BaHUIO PU
pealM3any UMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAI[UI0 00pa30BaTeNbHBIX IPOrpaMM HauaabHOTO
00111er0, OCHOBHOT'O OOIIET0, CPEHEro 00IIero 00pazoBaHus (C MOCIEAYIONMMHA H3MEHEHHUSIMH );

- CanurtapHo-3nuieMuonorunyeckue npasuia 1 Hopmatusbl CanlluH 2.4.2.2821-10 «CanurtapHo-
SMHIEMHUOIOTHYECKHIE TPEOOBAaHUS K YCIIOBHSIM U OpTaHU3aiu 00ydeHus B 001eo0pa3oBaTebHbBIX
YUPEXIECHUSIX», yIBepkAeHHbIe [locTaHOBIEeHHEM | TaBHOTO TOCY1apCTBEHHOT0 CAHUTAPHOT'O Bpaya
P® o1 29.12.2010 Ne 189;

- KoHnenuus pa3BUTHs €CTECTBEHHO- MaTeMaTHUeCKOro oopasosanus Poccuiickoii ¢penepannn,
VYTBepxkaeHa pacnopsikenueM [Ipasutenscta Poceuiickoit @enepanuu ot 24 nekadps 2013 r. N
2506-p

- [IpumepHas ocHOBHast 00pa3oBaTeIbHAs IPOrpaMma CpeIHero 0o1ero oopazoBanus, 0400peHa
pemieHreM ¢peepaabHOro yaeOHO-MeTOAMUECKOro 00beIMHEHNS 0 0011IeMy 00pa30BaHUIO
(mpotokoin ot 28.06.2016 Ne 2/16-3);

- [IpumepHas mporpamma cpesHero (IojgHoro) oobuiero oopazopanus no xumuu it 10-11 xnaccos
o0mieoOpa3zoBarenbHbIX yupexaeHuil (IIpumepHsie mporpammsl o yueOHbIM npeameraM. Xumusi.10-
11 xnaccel — M.: Benrana-I'pag, 2017);

- [Iporpammsl Kypca xumuu : 6a30Bslii ypoBeHb, 10—11 kmacesl / H. E. Ky3nenosa, H. H. I'apa. — M.
: Benrana-I'pad, 2017:

1. IInannpyemble pe3yJabTaThl OCBOCHHS YUeOHOI0 MpeaMeTa.

1.1. JInyHOCTHBIE Pe3yJIbTATHI.

JIn4HOCTHBIE Pe3yJIbTaThl B c(pepe OTHOMIEHUI 00yUaOIIMXCH K cede, K CBOeMY 310POBbIO, K
NMO3HAHUIO ce0s:

e OpHEHTalUs 00YYaIOIINXCSI Ha JJOCTHKEHHIE TUYHOTO CUACThSI, peaTn3aIiio TO3UTHBHBIX
KU3HEHHBIX TIEPCIIEKTUB, MHUITUATHBHOCTh, KPEATUBHOCTH, TOTOBHOCTD U CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEACIIEHUIO, CIOCOOHOCTH CTABUTH IS U CTPOUTH KU3HECHHBIC IIJIaHbL;

e TOTOBHOCTH M CIIOCOOHOCTH 00ECIEYNTh C€0€ U CBOUM OJM3KUM JOCTOHHYIO )KU3Hb B MPOIECCE
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOU JIEATEIBHOCTH;

e TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIMXCS K OTCTAUBAHUIO TUYHOTO IOCTOMHCTRA,
COOCTBEHHOT'O MHEHHUSI, TOTOBHOCTh M CIIOCOOHOCTh BBIPa0aThIBaTh COOCTBEHHYIO MO3HIIUIO 110
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OTHOILIECHMIO K 00LIECTBEHHO-TIOJUTUYECKUM COOBITUSAM MPOLLIOTO U HACTOSIIETO Ha OCHOBE
OCO3HaHUs, U OCMBICIICHUS UCTOPUH, JYXOBHBIX LICHHOCTEN U JOCTHKEHUN HaIEH CTPAHBL;

e TOTOBHOCTb U CIIOCOOHOCTh OOYHYAIOIIMXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHHIO B
COOTBETCTBHUH C OOIIEYETIOBEUECKUMHU [IECHHOCTSIMU U Ui€alaMH IPakJaHCKOTO OOIIEeCTBa,
OTpeOHOCTh B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSIX CIIOPTUBHO-
03710POBUTEIBHOU AEATEIbHOCTBIO;

e IPUHATHUE U pealM3alus EeHHOCTEN 310pOBOro u 0e30nacHoro odopasa Ku3Hu, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PH3UYECKOMY H
IICUXO0JIOTUYECKOMY 310POBbIO;

e  HENpUATHE BPEIHBIX MPUBBIYEK: KypEHHUs, yHOTPEOICHUS aJIKOTr0JIsl, HAPKOTHUKOB.

JIMYHOCTHBIE Pe3yJbTAaThl B c(hepe oTHOMEHNH oOyuaromuxcsi K Poccun kak k Poaune
(OTeuvecTBY):

e poccuiicKasi UIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON UAEHTUYHOCTHU B
HOJUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOU OOIIHOCTH
poccuiickoro Hapoja u cynboe Poccuu, maTpruoTusm, TOTOBHOCTH K CiIyx)eHnto OTeuecTBy, ero
3alluUTe;

e YBa)XXCHHUE K CBOEMY HApPOJY, YyBCTBO OTBETCTBEHHOCTH nepel PoauHoN, ropaocTu 3a cBOu
Kpai, cBoro Poauny, npouioe u HacTosLIee MHOTOHALMOHAIbHOr0 Hapoaa Poccun, yBaxeHnue
K TOCYJJapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

e (opMupoBaHHE yBaXKEHHsI K PyCCKOMY SI3bIKY KaK I'OCYAapCTBEHHOMY s13bIKy Poccuiickoit
denepany, SABISIOMEMYCS OCHOBON POCCUHCKON WACHTUYHOCTH U TJIABHBIM (haKTOPOM
HAIMOHAJILHOTO CaMOOIIPEIEICHUS;

e BOCIHTaHHUE YBOKEHHS K KYJIbTYpe, S3bIKaM, TPAIULUSAM U 00BIYasiM HAPOI0B, MPOKHBAFOIINX
B Poccuiickoit @enepanuu.

JInuHOCTHBIE pe3yJabTaThl B chepe OTHOLIEHHIT 00yYAIOIIUXCHA K 3aKOHY, TOCYIapPCTBY H K
rPaKIaHCKOMY 00IIECTBY:

e TpaXJAaHCTBEHHOCTh, FPaXKAaHCKas MO3UIMS aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUMCKOTO
00111ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE MPaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH
U TOpaBOMOPAIOK, OCO3HAHHO MNPUHUMAIOLIETO  TPaJAMIMOHHBIE  HAlMOHAJIbHBIE U
00111e4esIoBeUYeCKIe TYMAaHUCTUYECKUE U JIEMOKPATUYECKUE 1IEHHOCTH, TOTOBOTO K y4acTHUIO B
00I1IeCTBEHHOM JKH3HH,

e TPHU3HAHHE HEOTUYYKTAEMOCTH OCHOBHBIX TpaB U CBOOOJ 4YEOBEKA, KOTOPBIC MPUHAIJIEKAT
KOKJIOMY OT POKICHHS, TOTOBHOCTH K OCYILIECTBIECHHIO COOCTBEHHBIX MpaB U cB0OOOA 0Oe3
HapylIeHUus TpaB, U CBOOOJ JAPYTUX JUIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE TpaBa W
cBOOOABI YelOBeKa W TpakIaHWHA COTJIACHO OOIIENpPU3HAHHBIM MPUHIUIAM W HOpMam
MEXKIYHApOAHOTO TMpaBa W B cooTBeTcTBUM ¢ KoHctutymmen Poccuiickoit ®enepanuu,
MpaBoOBas U MOJUTHYECKAs TPAMOTHOCTb;

e MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH M OOIIECTBEHHOM
MPAKTUKW, OCHOBAHHOE Ha JWAaJore KyIbTyp, a TakkKe pa3iuuHbIX (GopM OOIIECTBEHHOTO
CO3HaHUsA, OCO3HAHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

e HHTEPUOPU3ALHUS LIEHHOCTEM JEMOKPAaTUM W COLMAJIBbHOW COJMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJMPOBAHUIO OTHOLIEHHWI B TPYIIE WJIM COLIMATIbHON OpraHu3alny;

e TOTOBHOCTh OOyYarOIIMXcs K KOHCTPYKTHBHOMY Yy4YacTHIO B TMPHUHSITHH PEIICHUH,
3aTparuBalIINX WX MpaBa U WHTEPECHI, B TOM YHCIE B PA3TUYHBIX (PopMax OOIIECTBEHHON
caMOoOpraHu3aIii, CaMOYIIPaBICHHS, OOIIECTBEHHO 3HAYUMOU e TEIbHOCTH;

e TIPHUBEPKEHHOCTh WJICSIM MHTEPHAIMOHAIM3MA, TPYKOBI, pABEHCTBA, B3aMMOTIOMOII HApPOJIOB;
BOCIIMTAHUE YBAXKUTEIBHOTO OTHOIIEHUS K HALMOHAJIBHOMY JIOCTOMHCTBY JIFOJCH, HX
YyBCTBaM, PEIIUTHO3ZHBIM YOCKICHUSIM;



e TOTOBHOCTh OOYYaIOIIMXCS TMPOTUBOCTOATH HAEOJIOTMH JKCTPEMH3Ma, HalMOHAIU3Ma,
KceHo(oOUr; KOpPPYNIUHU; AUCKPUMUHAIMKA TIO COIUANBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJILHBIM IIPU3HAKAM U APYTUM HETAaTUBHBIM COLIMAIBHBIM SIBIICHUSM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUH 00YYAIOIIUXCS C OKPYKAIIMMH JIIOAbMHU:

e HPAaBCTBEHHOE CO3HAHHE U IMOBEJCHUE HA OCHOBE YCBOCHHS OOIEYETOBEYECKUX LIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS M MOBEICHHS B MOJUKYJITYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH AHWAJIOT C JPYTHMMH JIFOJbMHU, JOCTUTAaTh B HEM B3aUMOIIOHUMAaHUS, HAXOIUTH OOIIUe
eI ¥ COTPYTHUYATD IS UX JOCTHKEHUS,

e TMPUHATHE TYMAaHUCTHYECKHX I[EHHOCTEW, OCO3HAHHOE, YBAKUTEIBHOE W JOOPOXKEIaTeIbHOe
OTHOIIICHHE K APYrOMY YeJIOBEKY, €r0 MHECHHIO, MUPOBO33PEHUIO;

e  CIIOCOOHOCTH K COMEPESKUBAHUIO M (DOPMHUPOBAHUE TTO3UTHBHOTO OTHOIICHUS K JIFOJSIM, B TOM
qucie K JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSi U HMHBaIHIAM; OCpEKHOE,
OTBETCTBEHHOE U KOMITIETCHTHOE OTHOIICHHUE K (PU3NICCKOMY U IICUXOJIOTUIECKOMY 3/I0POBBIO
JPYTUX JIFOJICH, YMEHUE OKa3bIBaTh MEPBYIO TIOMOIITb;

e (opmMupoBaHUE BBIPAKCHHON B TIOBEJICHUU HPABCTBEHHOW IMO3UIIUHU, B TOM YHCIIE CIIOCOOHOCTH
K CO3HATEILHOMY BBIOOPY J100pa, HDAaBCTBEHHOT'O CO3HAHMSI M TIOBEICHUSI HA OCHOBE YCBOCHUS
00IIIeUeIOBEUECKUX IIEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (WECTH, JOJITa, CIPABEIJIMBOCTH,
MUJIOCEPUS U APYKETI00Hs);

e Ppa3BUTHE KOMIICTCHIIMH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JIETHMH MIIQJIICTO BO3pacTa,
B3pOCIBIMH B 00pa30BaTeNbHOW, OOIMIECTBEHHO TIOJIE3HOH, Yy4eOHO-HCCIIE0BATEIIbCKOM,
MIPOSKTHOM M IPYTHX BUIAX ACSITEIHLHOCTH.

JInyHOCTHBIE pe3yJabTaThl B cepe OTHOLICHHH 00YYAOIIUXCH K OKPY/KAKIIEMY MHUPY, KUBOI
NpPHPOJe, Xy10KeCTBEHHOH KyJIbType:

e MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYMMOCTHU
HayKHd, TOTOBHOCTh K HAyYHO-TEXHHMUYECKOMY TBOPYECTBY, BIJIAJICHHUE JIOCTOBEPHOMU
nH(popManen O MepeloBbIX JOCTHKEHUSAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOH HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpPOHCTBE MUpa M OOIIECTBA;

e TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA POTSHKEHUN
BCEl JKM3HU; CO3HATENbHOE OTHOILIEHHWE K HENpephIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO
yCHENHOM npodeccuoHanbHON 1 00IIECTBEHHOM e TEIbHOCTH;

e JKOJIOTHYECKas KyJbTypa, OepekHOE OTHOLIEHHS K POIHOHM 3emiie, MPUPOJHBIM OoraTcTBaM
Poccun n Mypa; MOHMMAaHUE BIIUAHUA COLUAIBHO-9KOHOMHYCCKUX IMPOLECCOB Ha COCTOAHUC
NPUPOJHOM M COLMAJIBHON Cpe/ibl, OTBETCTBEHHOCTh 3@ COCTOSHHE IMPHPOJHBIX PECYPCOB;
YMCHUA W HABBIKW PA3yMHOI'0 IMPHUPOAOIIOJIb30BaHUA, HCTCPIIMMOC OTHOLICHUC K )leﬁCTBHﬂM,
MIPUHOCSIIM BpEJl SKOJIOTHH; TPUOOPETEHUE OMBITAa SKOJIOT0-HAIIPABICHHOM IEATEIbHOCTH;

e OICTETUYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K 3CTETHYECKOMY O0YCTPOMCTBY COOCTBEHHOTO
ObITa.

JINYHOCTHBIE Pe3yJbTaThl B c(epe OTHONIEHHHA O0YyYAIOIIMXCA K CeMbe M POAUTEISIM, B TOM
YHucJie MOAroTOBKA K ceMeHHOM JKU3HU:

e OTBETCTBEHHOE OTHOLIEHHUE K CO3JaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH
CEeMEHHOM KU3HMU,

e TOJOXUTENbHBIN 00pa3 ceMbU, POAUTENHCTBA (OTIIOBCTBA U MATEPUHCTBA), HHTEPUOPU3ALIUS
TPaJUIIMOHHBIX CEMENHBIX [IEHHOCTEM.

JIMYHOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHHS] 00y4aKIIMXCA K TPYydy, B cepe CONMUAIBbHO-
IKOHOMMYECKHX OTHOLICHUIL:

e yBa)XXe€HHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIlIUTE CBOEH COOCTBEHHOCTH,



e OCO3HAHHBIM BHIOOp Oyaymied mpodeccuu Kak MyTh W CIOCO0 pean3alid COOCTBEHHBIX
KU3HEHHBIX TIJIAHOB;

e TOTOBHOCTh OOYYalOMIMXCS K TPYAOBOH TPO(PECCHOHANBHON NEATETbHOCTH Kak K
BO3MOXXHOCTH  y4acTHsl B  PCUICHUM  JIMYHBIX, OOINECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIeHanOHAIBHBIX MTPOOJIEM;

e MOTPEOHOCTH TPYAUTHCSA, YBAXKEHUE K TPYAYy M JIOJIIM TPyJa, TPYIAOBBIM JOCTHIKCHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K PAa3HBIM BHJAM TPYIOBOH
NeSTeNILHOCTH,

e TOTOBHOCTh K CaMOOOCITY)KHBAaHHIO, BKIOYas OOYYCHHE M BBIOJHEHHE JIOMAITHUX
00s13aHHOCTEH.

JIMYHOCTHBIE Ppe3yjbTaThl B cdepe (PU3MUECKOr0, NCUXOJOTHYECKOr0, CONHUAJIBHOIO M
aKaJeMU4YecKOoro 0J1aronoJyyusi 00y4yarommxcs:

e (usHyecKoe, YMOLUMOHATBHO-TICUXOJIOTUYECKOE, COLUAIBHOE OJaromnoirydne oOydJarommxcsi B
KHU3HK ~ O00pa30BaTeNbHOW  OpraHu3alllM,  OIIyIIEHHEe  JCTbMH  O€30MaCHOCTH |
TICUXOJIOTHIECKOro KoMpopTa, HHPOPMAIIMOHHOW 0€30I1aCHOCTH.

1.2. MeTranpeameTHble pe3yJibTaThbl
1.2.1. PeryJsiTuBHbIE YHHBepPCaJIbHbIe y4eOHbIE 1eiiCTBUS

BbInyCKHUK Hay4uTCH:

e  CaMOCTOATENIBHO OMPENENATh LIENH, 3aaBaTh MapaMeTPbl U KPUTEPHUH, 11O KOTOPHIM MOXHO
OTPEIETUTh, YTO 1IEJIb JIOCTUTHYTA;

e OLIGHUBAaTh BO3MOXKHBIE MOCIEACTBUS JOCTHKEHHUS ITOCTABICHHOW ILIeNU B JEATEIBHOCTH,
COOCTBEHHOM KU3HU M KU3HHU OKPYKAIOIIHX JIFOI€H, OCHOBBIBASICh HA COOOPAKEHUSIX ITHUKU U
MOpaJly;

e CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 0O0pa3oBaTEIbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

e OIICHUBATH PECYPCHI, B TOM UHKCJIE BPEMS U JIpyrue HeMaTepHalbHbIE PECYPCHI, HEOOXOIUMBIE
JUTSL TOCTUKEHUSI TOCTaBICHHOM LIETH;

e BHIOWpATH MMYTh JOCTIDKCHHS 1€, IUIAHUPOBATh PEIICHHE TOCTABJICHHBIX —3ajiad,
ONTUMU3HPYS MaTepUATIbHbIE U HEMATepUaIbHbIE 3aTPATHI;

e OpraHu3OBBIBaTh OA(PPEKTUBHBIA TOUCK PECYpCOB, HEOOXOAMMBIX I  JOCTHIKCHHS
MOCTaBJIEHHOM 11€J1H;

e  COINOCTAaBIIAThH NOJYYEHHBIH PE3YJIbTAT IEATEIBHOCTH C IOCTABJIEHHON 3apaHee 1ENblo.

1.2.2. [lo3HaBaTeIbHBbIC YHHBEPCAJIbHbIC YUeOHbIC el CTBUS

BpInyCKHUK HAy4YuTCS:

e HCKaTh M HAaxXOIUTh OOOOIIEHHBIE CIOCOOBI pEIIeHHs 3a/ad, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYTHII MH(POPMAIMOHHBIA TOWCK M CTAaBUTh HAa €ro OCHOBE HOBBIC (yueOHBIE U
MO3HABATENbHbBIC) 3/1a4H;

e KPUTHYECKU OIICHWBATh W HHTEPIIPETUPOBATH HH(OPMAITUIO C Pa3HBIX MO3UIMH, paclo3HaBaTh
1 (PUKCUPOBATH MMPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

e WCIMOJIB30BaTh PA3IMYHBIE  MOJEIHHO-CXEMAaTHUYECKHE CpPEACTBA JUIA  MPEACTABJICHHS
CYLIECTBEHHBIX CBSI3€Ml W OTHOLIEHWH, a TakKe NPOTUBOPEUMIl, BBISIBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHKAX;

e HAXOJUTh WU MPUBOJUTH KPUTHUUYECKHE apTryMEHThl B OTHOLIEHWUU JEHUCTBUM U CYXKACHHUI
JPYroro; CHOKOWHO M Ppa3yMHO OTHOCUTHCS K KPUTHYECKHMM 3aMEYaHUSIM B OTHOLICHUH
COOCTBEHHOTO CYXKJIEHUSI, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHUS,

e BBIXOJIUTh 3a pPAMKU Yy4yeOHOro MpeAMeTa M OCYIIECTBIATH LEeJICHANPABICHHBIH MOUCK
BO3MOXXHOCTEH JIJIS IIMPOKOTO TIEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS;



e BBICTpaMBaTh MHJMBUIYaJbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsl OTPAHUYECHHS CO
CTOPOHBI JIPYIMX YYaCTHUKOB U PECYpCHBIE OTPaHUYEHUS;
e MEHSATH U YAEPKUBATH Pa3HbIC MTO3UILIMH B IO3HABATEIBLHOMN JAESITEIBHOCTH.

1.2.3. KoMMyHUKATHBHbIEe YHHUBEpPCAJIbHbIE yUeOHbIe 1eiCTBHS

BbINyCKHUK HAYYUTCS:

e OCYHIIECTBJISITH JI€JIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3pOCIBbIMHU (KaK
BHYTpU 00pa30oBaTEeIbHON OpraHM3alMH, TaK U 33 €€ MpeleiaMu), oI0UpaTh MapTHEPOB IS
JIEIIOBOM KOMMYHHMKAIIUA MCXOJS1 U3 COOOPaKEHHI Pe3yJbTaTUBHOCTH B3aMMOJICHCTBHS, a HE
JIMYHBIX CUMIIATHUH;

e TP OCYIIECTBICHUU IPYMIIOBON pabOThI OBITh KaK PYKOBOJMTENIEM, TaK M YWICHOM KOMaH/bl B
Pa3HbBIX pOJIsiX (FEHEPATOP UEH, KPUTUK, UCTIOTHUTEIb, BBICTYNAIOLIUN, SKCIIEPT U T.11.);

e KOOPJMHHUPOBAaTH M BBINOJHATH pPabOTy B YCIOBUAX PEATBHOTO, BHUPTYaJbHOTO |
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

e  Pa3BEpPHYTO, JOTMYHO U TOYHO M3JIaraTh CBOKO TOUYKY 3PEHHUS C MCIOJb30BAHUEM aJICKBATHBIX
(YCTHBIX U MMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

e pacmo3HaBaThb KOH(JIMKTOTEHHBIE CUTYyallUd M MPEAOTBpAIIaTh KOH(IUKTHI 10 UX aKTUBHOU
(da3pl, BBICTpaWBaTh JCIOBYIO M OOpa30BATEIbHYI) KOMMYHHUKAIIMIO, M30eras JTUYHOCTHBIX
OLICHOYHBIX CYXJICHUM.

IIpenmerHble pe3yabTaThl:

B pe3yabTare wudydyenuss y4deOHOro mpeamMera «XHMHS» HAa YPOBHE CpelIHero ooIero
o0pa3zoBaHus:

BbinyckHUK Ha 62a30BOM ypPOBHE HAYYHTCH:

e DPAcKphIBaTh Ha MPUMEPAX POJIb XUMHH B (POPMHUPOBAHWUU COBPEMEHHOW HAYYHOU KapTHUHBI
MHpa U B IPAKTUYECKOMN AESATENbHOCTH YEIOBEKA;

e JIEMOHCTPUPOBATh Ha TNPHUMEPAX B3aUMOCBS3b MEXKIY XUMHEH M JIPYrMMHU €CTECTBEHHBIMU
HayKaMu;

e pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMHUUECKOTro cTpoeHnst A.M.bytieposa;

e moHuMaTh ¢usndeckuit cmoica [lepuoguueckoro 3akona JI.Ml.MenzaeneeBa U Ha €ro OCHOBE
OOBSACHSITH 3aBUCUMOCTh CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB U 00pa30BaHHBIX UMM BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

e OOBACHITH MPUUMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOMIMX MPEACTABICHUI 00 UX COCTaBe
U CTPOCHUH;

e TMPUMEHATH IMpPaBWIa CHCTEMATUYECKON MEXAYHApPOJHOW HOMEHKJIATypbhl KaK CpeACTBa
pa3nuYeHus U UACHTU(UKAIIMY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

e COCTaBJISITH MOJIEKYJISIPHBIC U CTPYKTYpPHBIE ()OPMYIIbl OPTAaHUYECKUX BEIIECTB KaK HOCUTENCH
nH(pOpMAalUM O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBaX M MPHUHAJICKHOCTH K OIpPENCICHHOMY
KJIACCy COECIMHEHU;

e  XapaKTepHU30BaTh OPraHUYECKUE BEIIeCTBA IO COCTAaBY, CTPOEHHIO U CBOMCTBaM,
YCTaHABIIMBATh TPUYHMHHO-CIEACTBEHHBIE CBSI3U MEXAY JaHHBIMH XapaKTePUCTUKAMU
BEIILIECTBA;

e TPHUBOAWTH TPUMEPHl XMMHUYECKHUX PEAKIWH, PaCKPHIBAIOIIMX XapaKTepHbIE CBOWCTBA
TUMIUYHBIX MPEACTABUTENICH KIACCOB OPTaHUYECKUX BEIIECTB C IENbI0 MX UACHTH(PUKAIUU U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

e IIPOTHO3UPOBATH BO3MOKHOCTb MPOTEKAHUSI XUMHUECKUX PEaKUMi HA OCHOBE 3HAHUW O TUIAX
XUMHUYECKOHN CBS3U B MOJICKYJIaX PEareéHTOB U UX PEAKIIMOHHOW CITOCOOHOCTH;

e UCIOJIb30BaTh 3HAHMS O COCTaBe, CTPOCHUM U XUMHUYECKHUX CBOMCTBAaxX BEHIECTB JIs
0€301acHOTO MPUMEHEHUS B TPAKTHUECKON JIEATEITLHOCTH;



e IPHUBOAMUTH MpPHUMEPHI MPAKTUYECKOI'O HCIOIb30BAaHUS NPOAYKTOB IepepaboTku HedpTu u
NPUPOJHOTO Ta3a, BBICOKOMOJEKYJSPHBIX COCIMHEHHN (TIOJIMATUIICHA, CHUHTETHYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

e TMPOBOJUTH OMBITHl IO pPACIO3HABAHHIO OPTraHUYECKUX BEIIECTB: TJIHUIEPHHA, YKCYCHOU
KHUCJIOTBI, HENpPEJENIbHBIX JKUPOB, IJIIOKO3bI, KpaxMmaya, O€JKOB — B COCTaBe IHIIEBBIX
MPOAYKTOB U KOCMETHYECKUX CPE/CTB;

e BJAJETh NIpPAaBWIAMU U IpHeMaMH Oe30IacHON pPabOThl ¢ XUMHUYECKUMM BEIECTBAMU U
na0opaTOpPHBIM 000PYIOBaHHEM;

e YCTAHABJIMBATh 3aBHUCHUMOCTb CKOPOCTHM XMMHYECKON pEeaKIUM U CMEIIEHUS XUMHUYECKOIro
paBHOBECHsI OT PA3JIUYHBIX (PAKTOPOB C IEJBIO OIpPEIEIICHUs] ONTUMAIBHBIX YCIOBHM
MPOTEKaHU XUMUYECKUX MPOIIECCOB;

e  IIPUBOAMTH IPUMEPHI FMIPOJIN3A COJIEH B TOBCEJHEBHOMN KU3HU UEJIOBEKA;

e TMPHUBOAWTH  MNPHUMEPHl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKkIWidi B  MPHUPOJE,
IIPOU3BO/ICTBEHHBIX IIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB;

e TPHUBOAWTH NPUMEPHl XUMHUYECKUX PEAKIU, PACKPHIBAIOIIMX OOIIHME XUMHUYECKHUE CBOWCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAILJIOB;

e TPOBOJUTH PacUeThl HA HAXOXKIACHUE MOJEKYISIPHOW (HOPMYIBI YIIIEeBOAOPOAA MO MPOIYyKTaM
CrOpaHus M MO €ro OTHOCUTEIbHON IUNIOTHOCTH U MAacCOBBIM JIOJSIM 3J€MEHTOB, BXOJAIIUX B
€ro COCTaB;

e BIAJeTh MpaBWIaMU O€30IaCHOTO OOpalleHuss C EIKUMH, TOPIOYMMU U TOKCHYHBIMU
BEIIECTBAMH, CPEICTBAMU OBITOBON XHUMHUU;

e OCYILIECTBJIATh IIOMCK XHUMHYECKOM HHGPOpPMALUMU 10 Ha3BaHUAM, HJICHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMYyJIaM BEUIECTB;

e KPUTHYECKHU OLIEHUBATh M MHTEPIPETUPOBATH XMMUYECKYI0 MH(OPMAIIMIO, COAEPIKAILYIOCS B
COOOMICHUSAX CPENCTB MaccoBOil mH(popMaimu, pecypcax MHTepHeTa, HAyYHO-TIOMYJSPHBIX
CTaThAX C TOYKM 3pEHHs €CTECTBEHHO-HAyYHOH KOPPEKTHOCTHM B LEJNAX BbISBICHUSA
OLIMOOYHBIX CYXJIEHUN U (OPMUPOBAaHUS COOCTBEHHOU MO3UIUY;

e MPEICTABIATh IyTH pEIIEHUS TJI00AJIbHBIX MPOOJIEM, CTOSIIUX TMepe] YeIOBEYECTBOM:
HKOJIOTHIECKUX, YHEPTETHUECKUX, CBIPHEBBIX, M POJIh XMMHHU B PEHICHUHU 3TUX MPOOIEM.

BbinmyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYUYHThCH:

e  WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJIEHUE U SBOJIIOIMIO OPraHUYECKON XMMUH KaK HAyKW HA
Pa3IMYHBIX UCTOPUYECKUX ITANlAX €€ PA3BUTHS;

e WCIOJIb30BaTh METOABl HAY4YHOTO T[IO3HAHUS TIPU BBHINIOJIHEHUH TPOEKTOB W y4eOHO-
HCCIIEIOBATENbCKUX 33/1a4 10 HM3YyYEHHIO CBOWCTB, CIIOCOOOB MONYYEHUS U PACIO3HABAHHS
OpraHUYeCKHUX BEIIECTB;

e  OOBSICHATH MPHUPOAY U CHOCOOBI 00pa30BaHUsI XUMUYECKOM CBS3U: KOBAJIEHTHOW (MOJSPHOIA,
HETIOJISIPHOW), MOHHOU, METaJUIMYECKOU, BOJOPOAHOM — C IEIbI0 OMpPEACNCHUs XUMUYECKOU
AKTUBHOCTH BELIECTB;

e YCTaHABJIMBATh TE€HETHYECKYIO CBA3b MEXKIY KJIacCaMd OPraHUYECKUX BEHIECTB IS
000OCHOBaHHUS TMPUHIMIHAIBHON BO3MOXHOCTH TIOJIyUE€HUSI OPraHMYECKUX COEIUHEHUI
3aJaHHOTO COCTaBa U CTPOECHUS,

e YCTaHABIMBATh B3aMMOCBS3M MeXAy (akTamMu U Teopued, MPUYMHON U CIEACTBUEM IpHU
aHanu3e TPOOJIEMHBIX CHUTyallMid W OOOCHOBAaHWM NPHHUMAEMBIX pEIICHWHA Ha OCHOBE
XUMHYECKUX 3HAHUU.

2. Conep:kanue TeM Kypca XUMHH

ba3oBblii ypoBeHb 00pa3oBaHus

10 xkaacc

Pasznen 1. Teopemuueckue ocnogul opeanuyeckoii xumuu



Opranunueckue BemectBa. Opranndeckas xumus. [Ipeamer opranmyeckoil Xumuu. OTIUYUTEIIbHBIC
MPU3HAKK OPTaHMYECKUX BEIIECTB M UX PEAKIIHA.

Teopust xumuueckoro crtpoenusi A.M.byTiepoBa: OCHOBHbIE MOHSITHS, TMOJIOXKEHHMS, CIECACTBHUS.
CoBpeMeEHHbBIE NPEJCTaBIEHUS O CTPOCHUU OpraHUYecKux coenuHeHuil. M3omepsl. M3omepus.
OMIUPUYECKHE, CTPYKTYpPHBIC, OJJICKTPOHHBIC (GOpMyibl. Mojenu MOJEKyJd OpTraHHMYeCKuX
coenuHeHMH. J)Ku3Hb, HayyHas U 00IIecTBeHHas AesTenbHOCTh A.M.ByTiepoga.

DJEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE OpPraHMYeCKUX coequHeHuil. [ 'ubpuauszanus
ANEKTPOHHBIX OopOUTanell mpu 00pa30BaHWU KOBAICHTHBIX cBs3ell. [Ipocras u KpaTHasi KOBaJIGHTHBIC
CBsI3U. MeTOo1bl MCCIIEIOBAHUS OPTaHUYECKUX COCIUHEHU .

Teopernueckne OCHOBBI TPOTEKAHHUS PEAKIUN OpraHuveckux coequHeHwi. Kiaccudukarus
OpPraHUYECKUX PEAKLUM.

OCOOCHHOCTH TIPOTEKAHUS PEAKIIUil OPraHMYECKUX COCAMHCHUM.
Paznen 2. Knaccwl opeanuueckux coeounenutl. ¥Y2ne6000poovl.

Ankanbpl. CTpoeHue MoJsieKysl ankaHoB. ['omonormueckuilt psa. Homenknmatypa u  u3omepus.
OU3NYECKUE CBOWCTBA AJIKAHOB. XMUMHUYECKUE CBOMCTBA: TOPEHHE, TAIION€HUPOBAHUE, TEPMUUYECKOE
paznoxenue, nzomepusanusa. HaxoxaeHne ankanos B npupoje. Iloydenue u npuMeHeHue aJIkaHOB.

Huxnoankanbl. CTpoeHUE MOJIEKYII, TOMOJIOTHYECKUN Psijl, PU3NUIECKUE CBOWCTBA, PACIIPOCTPAHCHHE
B IIpUpoOJie. XMMHUYECKHE CBOWCTBA.

Auikenbl. Ctpoenue Moiiekyn. dusnueckue cpoiicTBa. M3oMeTpusi: yriaepoaHOW LENH, MOJOKEHUS
KpaTHOM CBA3H, IIUC-, TpaHC-, u3omepusi. Homenknatypa. XuMuyeckue CBOMCTBA: peakus OKUCICHUS,
npucoenuHenus, noaumepusauuu. [IpaBuno B.B.MapkoBHukoBa. CriocoObl MOgydeHHUsS STUJICHA B
1abopaTopuu U IPOMBIIIUICHHOCTH.

Auxkaguenbl. CtpoeHue. ®Pusznueckne M XHUMHYECKME CBoMcTBa. IIpuMeHeHne ankagueHoB.
HarypanbHbiii kayuyyk. Pe3una.

AJIKMHBI. CTpOGHI/Ie MOIJICKYIIL. dusznueckue M XUMHYECKHE CBOMCTBA. Peakiuu IMPUCOCANHCHUSA U
3aMCIICHUA. HonyquI/Ie. HpI/IMeHeHI/IC.

ApomaTtuyeckue Yyriesoaopoabl (apenbl). benzon u ero romonoru. CrpoeHue, (uznyeckue
CBOMCTBa, H30Mepus, HOMEHKJIaTypa. XHMHUYecKHe cBoilcTBa OeH3ona. ['omonorm OeH3zona.
OcoOeHHOCTH XMMHYECKHX CBOMCTB TOMOJIOroB OeH30j1a Ha puMepe Tonyouna. [Ipumenenue GeHzomna
u ero rOMOJIOTOB.
I'eneTnueckas cBs3b yII€BOJOPOIOB.

Paznen 3. Ilpoussoonsvie y2ne000po0os

Couprsl. Knaccuduxanus, HOMeHKiIaTypa u u3oMepus cnuproB. I[lpenenbHble OZHOATOMHBIE
ciiupThl. ['oMosoruueckuil psij, crpoeHue u pusnueckue cBoiicta. BogopoaHas cBsi3b. XUMHUECKUE
cBoycTBa. [lonydenue u npuMeHeHUe CIIUPTOB.

Mmuoroatomusle cnupThl. Knaccudukanus, HOMEHKIaTypa M HM30MEpHA. OTHICHIJIMKOIb U
mmnepuH. CocraB, ctpoeHne. Ousznyeckne M XMMHYECKUE CBOMCTBA. [lomydeHne M mpUMEHEHHE.
KauecTBeHHbIE peakii HA MHOTOATOMHBIE CIUPTHI. CIIMPTHI B )KM3HU YesioBeka. CIIUPTHI U 3J0POBbE.

®enosbl. DeHoM: cocTaB, CTPOCHUE MOJEKYIbI, (PU3NUecKre U XUMHUYEeCKue cBorcTBa. [IpuMeHnenne
(deHona u ero coequHeHU. X TOKCUYHOCTS.

AJbieruibl U KeTOHbI. XapaKTepUCTUKA aJbJCTHIOB U KETOHOB ((YHKIIMOHATIBHAS TPYIIa, 00IIast
dbopmyna, mnpeacraButenu). Knaccudukanus anbaerugoB. [ OMOIOTHYECKUH psl  MpeAeTbHBIX
anpaeruoB. Homenkmnarypa. dusndeckue cBOWCTBA. XMMHUYECKHE CBOWMCTBA: PEAKIIMU OKHUCIIEHUS,
NpUCOCAUHCHNA, TOJHUKOHACHCAIIUU. q)OpMaJIBIIGFI/II[ U anCTaJIbACTHUA: TOJYUCHUC U IPUMCHCHUC.
AILIETOH Kak IpeICTaBUTENIb KETOHOB.



KapoonoBble kuciaornl. Kitaccudukanuss xapOoHOBBIX KuUCTOT. OIHOOCHOBHBIE HACBIIEHHBIE
KapOOHOBBIE KUCIOTHI: TOMOJIOTHYECKHH psiJl, HOMEHKJIATypa, CTPOCHHE.

dusnyeckue ¥ XUMHYECKHUE CBOMCTBA Kap6OHOBBIX KHUCJIOT. HpI/IMCHCHI/Ie " IIOJTYYCHUC Kap6OHOBBIX
KHCJIOT.

Kpatkue cBeneHus o BbICHIMX KapOOHOBBIX KHCIIOTaxX: MajlbMHUTHHOBAs, CTEAPUHOBAs M OJICMHOBAS.
Pacnpoctpanenue B npupojae. CBoiicTBa U mpuMeHeHue. Mepuia.

Caoxnbie 3¢pupbl. CoctaB © HoMmeHKIaTypa. Dusznyeckue M XUMHYECKHE CBoMcTBa. ['maposnus
clI0XHBIX 3(upoB. PacripocTpanenue B mpupoie U NpUMEHEHHE.

I'enernueckas cBA3b Yrii€BOAOPOaAOB, CIIUPTOB, AJIbACTUA0OB U Kap6OHOBBIX KHCJIIOT.

Amunbl. Knaccudukamus, cocraB, u3oMepusi U HOMeHKiarypa. ['omonmoruueckuii psia. CtpoeHue.
OU3NYECKUE U XMMHUYECKHUE CBOWCTBA aMUHOB. [IpuMeHEHHME aMHUHOB. AHWIMH — MPEIACTABUTEND
apoMaThyecknx aMUHOB. CtpoeHue mMoiieKyibl. Pru3ndyeckne 1 XUMUYECKUE CBOMCTBA, KAYECTBEHHAs
peakuus. CrocoObl mMonydeHUsi. ApOMaTUYECKHE TeTePOIUKINYECKHe coeauHeHus. [lupunun u
MUPPOJI: COCTaB, CTPOCHHE MOJIEKYJ. 3HaueHHWEe aMHHOB. TaOakoKypeHHe U HapKOMaHUS — yrpo3a
YKU3HH YEJIOBEKa.

Paznen 4. Bewecmea sicuswix Kiemox.

Kupbl. XKupbl — Tpuriamuepuasl: cocraB, GU3NYECKHEe W XMMUYECKHE CBOWMCTBA KHUPOB. JKupbI B
YKU3HM YEJIOBEKA U 4esloBeuecTBA. JKHUphI Kak MUTATENIbHbIE BEIECTBA.

YraeBoawl. O0pazoBaHue yrieBomoB B Tmporecce ¢orocuHTe3a. Kiaccudukamus yriieBoJoB.
I'moko3a: ¢usnueckue cpoiicTBa. CTpoeHHME MOJIEKYJbI: QIbJCTUAHAS M LUKIMYECKHE (OPMBI.
dusnuecKkue U XUMHUYECKUE CBOMCTBA. [IpUpoHbIE HCTOYHHUKH, CIIOCOOBI MOYYECHUS U TPUMEHEHHUS.
@pykro3a. Pubo3za u nesokcupudosa. IlpeBpaienue rioko3sl B opraHu3Me uenoBeka. Caxaposa.
Haxoxnenue B npupone. buonornueckoe 3nauenue. CocraB. @uznyeckne U XUMUYECKHE CBOMCTBA.
Kpaxman. Crpoenue, cpoiictBa. Pacnpoctpanenne B mnpupone. Ilpumenenme. Ilemmonosza —
npupoaHbIil noaumep. CocTas, CTPYKTYypa, CBOMCTBA, HAX0XKJIEHUE B IPUPOJIe, puMeHeHue. Hurpatsl
U alleTaThl 1IeJUTI0JIO3bI: MOTy4YeHHe U cBoiicTBa. [Ipumenenue.

AMuHOKHCI0TBI. COCTaB, CTpoeHKE, HOMEHKIaTtypa. M3omepust. ['oMonoruueckuii psii aMUHOKHCIIOT.
OU3NYECKHE U XUMMHUYECKHUE CBOWCTBA. /[BOMCTBEHHOCTh XMMHYECKHX peakiuil. PacnpocTpaHneHue B
npupoje. [IpumeHenue u nojrydeHne aMMHOKHUCIIOT B TaOOpaTOpUH.

Beaku. Knaccugukanus 06e1KoB MO COCTaBy M MPOCTPAHCTBEHHOMY CTpoeHuto. IIpocTpaHcTBEHHOE
crpoenue. duznyeckne U XUMHUYeckue cBOMCTBa. KauecTBeHHble peakuuu Ha Oenku. ['maposus.
CunTe3 OenKoB.

HyxnennoBbie kucaoThl. [IoHATHE 0 HYKIEMHOBBIX KHMCIOTax Kak NpupoiHbIX nonmuMepax. PHK u
JIHK, ux mecToHaxoXAeHHE B )KHUBOM KJIETKE W Ouonornueckue QyHKIuu. OOIme npeacTaBieHus o
crpykrype JJHK. Ponbp Hyk/IeMHOBBIX KUCIIOT B OmocuHTe3e Oenka. MICTOpUS OTKpPBITHUS CTPYKTYPHI
JHK. CoBpemenHslie npeacranienus o pouu u Gynkmusax JJHK.

Paznen 5. Opeanuueckas xumus 8 sHcuznu uenosexka

IIpupoanbie ucrounukm yriaesoaoponos. Hepte u HedprenpoaykTel. Pusznueckue CBOICTBA.
Cnoco6bt nepepaboTKu HePTH. IIeperonka. Kpexunr TEPMUYECKUN 51
KaTtaauTHuuecku. Koxcoxumuueckoe npouzeoocmeo. Ilpupoauslii 1 NMOMyTHBIA HEPTSIHON rasbl, MX
COCTaB M MCMOJIb30BaHUE B IPOMBIIIEHHOCTH.

IHosiumeps! ¥ noTuMepHbIe MaTepualibl. O0IIMEe MOHATUS O CUHTETHYECKUX BBICOKOMOJIEKYIISIPHBIX
COEMHEHUSX: MOJIUMEP, MAKPOMOJIEKYJIa, MOHOMEP, CTPYKTYPHOE 3BEHO, CTENEHb INOJIMMEpPU3aALNH,
reomerpuueckas (opma makpomoisiekyn. CoiicTBa mnonumepoB. Kiaccudukanus mnoauMepos.
Peakuuu nonmmMepusanuu U NOJIMKOHIEHCALIUH.

CunTeTn4ecKkne KayuyyKu: U30IPEHOBBIN, OyTaAMEeHOBBIA U TUBUHIIOBBIH. CHHTETHUECKUE BOJOKHA!
aleTaTHOE BOJOKHO, JIABCaH M  KalpoH; INIACTMACChl:  IOJAMATWICH, IOJUBUHWIXJIOPHUI,



MOJUBUHIICTHPOJ. [IpakTHdeckoe HCIONB30BaHWE TOJIMMEPOB M BO3ZHUKIIHE B PE3yJIbTaTe 3TOTO
IKOJIOTHYECKHE MPoOIeMbl. BropuuHnas epepaboTka moImMepoB.

3ammrTa okpy:Kawouieid cpeabl OT BO3AEHCTBUS BPEAHbIX OPraHM4YecKMX BellecTB. XUMUYECKas
9KOJIOTMSI KaK KOMIUIEKCHAs HayKa, H3ydalllas COCTOSHUE OKpYJXKarouled cpedbl. 3amura
OKpy)XamIlel cpeAbl OT 3arps3HAIOLIEr0 BO3JEHUCTBUS OpraHmdyeckux BemecTB. CrocoObl
YMEHbILIEHUS HEraTUBHOTO BO3/ICHCTBHS HA MIPUPOY OPraHUYECKUX COeTMHEHUM.

11 kaace
Paznen 1. Teopemuueckue ocHosbl opeanuieckou Xumuu

Ba:kHeiilniue MOHATHSI XMMHM M HMX B3aumMocBsi3u. AtoMm. BemiectBo. [lpocThie M clokHbIE
BemiecTBa. DneMmeHT. M3otombl. MaccoBoe umciio. Yucino Aporaapo. Moib. MomsipHbIE 00BEM.
Xumudeckas peakuus. Mosienu cTpoeHusl aToma. SIapo U HYKJIOHBI. DJIEKTPOH. ATOMHAs OpOUTab.
Pacnipenienienrie AMEKTPOHOB MO oOpOUTasiM. DIEKTPOHHAs KOH(GUTyparus aTroMoB. BaneHTHBIC
3JIEKTPOHBI.

OcHOBHbBIE 3aKOHBI XHMHH. 3aKOH COXPAHEHHUSI MAacChl, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH
ABoranpo. Ilepuonunueckuii 3akoH u llepuoanueckass cucremMa XUMHYECKHX DJIEMEHTOB
JA.N.Meunneneena.

Teopus crpoenus atoma.

A. Jlasyazve — meopey Xumuueckou pesoNroYuUU U OCHOBONOJONCHUK KIACCUHUECKOU XUMUU.
T'enuanvuvie npedckasanus /[. M. Menoeneegvbim cyujecmseo8anus HO8bIX 31eMEHMO8.

Paznen 2. Bewecmso u ux cocmas

Crtpoenue BemecTBa. XuMuyeckas cBsi3b M ee BUAbl. KoBaneHTHas CBA3b, €€ PA3HOBUIHOCTH M
MEXaHU3Mbl 00pa3oBaHUs. DJIEKTPOOTPHUIATEIBHOCTh. BanenTtHocTh. CTeneHb okucieHus. Monnas
cBA3b. Mertayunueckas cBsi3b. BopoponHas cBs3b. BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. AMOpPHOE U KPUCTAIMUECKOE COCTOSHUE BemecTB. KpucTainueckue pemeTkd U ux
tunbl. [IpuanHbel MHOTOOOpa3Hs BEIIECTB: U30MEPHsI, TOMOJIOTHS, aJUTIOTPOIHS, U30TOMHSI.

Komnnexcunvie coeounenus

Cucrembl BemecTB. Yuctble BemiectBa U cMecu. McrtuHHbIe pacTBOpbl. PactBoputens u
pPacTBOpPEHHOE BeENIeCTBO. PacTBopeHme Kak (uU3uMKo-xuMudeckuil mporecc. CrocoObl BBIpaKEHUS
KOHIIGHTpPAllUd PacTBOPOB: MaccoBasi J0Jii PACTBOPEHHOIO BEUIECTBA, MOJISIPHAS KOHLEHTpPALMS.
PactBopsl anektponutos. JucnepcHocts. JucniepcHbie cuctembl. KomnouaHabeie pacTBOPBI.

Tenu u 300u.

B3aumoneiicTBusi M NpeBpalleHHs BewlecTB. XMMUYECKUE DPEAKUHUH B CHUCTEME INPUPOAHBIX
B3aumojeiictBuil. Pearentst u  mpoxykTel  peaknuil. Kiaccupukanuss  opraHudeckux
HeopraHumyeckux peaxiuid. Temnossle 3pQexTs peakuuu. TepMoXUMUUeCKHe ypaBHEHUS PEaKIHi.
CKOpOCTh XMMUYECKON peakIHuH. JHEprus akTupanuu. MakTopsl, BAUSIOMIAE HA CKOPOCTh PEAKIIMH.
Karanus u KaTaJln3aTopsl. MHeubumopul. IIpomomoppwi. Kamanumuueckue A00l.
Depmenmur. OOpaTUMBlE UM HEOOpaTHMble peakuMu. XHUMHUYecKoe paBHOBecue. DakTopsl,
cmemaronue papHosecue. [Ipunnun Jle lllaTense. 3akoH AEMCTBYIONIMX Macc.

Teopust MEKTPONUTHICCKON TUCCOIUANIAN. DIEKTPONTUTHI. AHUOHBI U KaTHOHBI. CHIIbHBIE U CiTa0ble
AJIEKTPOJIMUTHL. DIEKTpoIUTHUecKas nuccoruanus. CreneHs qucconuanuy. Peakiiuu noHHOro oOMeHa
B BOJHBIX pacTBopax. MonHoe npoussedenue 600vl. Bogoponueii mokaszatens (pH) pactBopa.
WNunukatopel. ['maponn3 opraHUn4ecKuX 1 HEOPraHMYECKUX COCIUHEHUM.

OKHCIINTEIIFHO-BOCCTAHOBUTEIbHEIC PCaKkuu. MCTO,I[ SJICKTPOHHOI'O OajaHca.
BHGKTPOJ'II/IS. Xumuweckue ucmounuxu moka, cantb6dHUuvYecKue 3j1emenmbvl U AKKymMyJisAnopbol.

Hpocmbze U CJl102CHblE peaKyUU.

Pasnen 3. Memannvl, Hememannvl u ux coeouHeHus



Mertanabl raaBHbIX NOArpynm. XapakTepHble OCOOEHHOCTHM MeTaiioB. IlonojkeHue MeTanioB B
HCpHO,Z[H‘-IGCKOfI cucreMe. MeTamibpl — XUMHUYECKUE DJIEMCHTHI U MMPOCTBIC BCIICCTBA. dusuueckue u
XUMUYECKHE CBOWcTBa MeTaioB. OOmas xapakTtepuctuka MetauioB [A-rpynmel.  [lemounsie
METaJIJIbl U UX coenuHeHusi. CTpoeHue, OCHOBHBIE CBOMCTBA, 00JIaCTH IPUMEHEHUS U TIOJyYeHHE

O6mas xapakrepuctuka meTaioB IIA-rpynmel. IllenmodHo3emMenbHbIE METAUIBI U WX BaKHEHITHE
coequHeHus. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAaHEHUS.

Kpartkas xapaktepuctuka 3neMeHTOB IIIA-rpymnmbel. AJIFOMUHUNA W €r0 COenUHEHHS. AM(POTEPHOCTh
OKCHJIa U TUJIPOKCH/IA allfoMUHUS. AmomMuHoTepMusl. [lonydyenne u npuMeHeHue amOMUHUS.

MeTtauibl m0604HBIX rpymi. JKene3o kak TMpeacTaBUTeNb (-37€MEHTOB. AJUIOTPONHUS Kejesa.
Ocnonble coequnenus xenesa (I1I) u (I11). KauecTBeHHbIE peakiiuu Ha KaTHOHBI JKeje3a.

[Tonyuyenune u npumeHenwe MeTaioB. Koppo3us MeTalioB W crocoObl 3amuThl OoT Hee. Cniagul.
IIpouszeoocmeo uy2yna u cmanu.

XapaKTepHLle 0CO0EHHOCTH HeMeTaJLIoB. IlonokeHre HEeMETaaIoB B HepHOILH‘ICCKOﬁ CUCTEMC.
Hemertannsl — XUMHUYECKHE DJIEMEHTHI U IMPOCTBLIC BCIICCTBA. dusnyeckrue M XMMHUYECKHUE CBOMCTBA
HEMCTAIJIOB.

I'asorennl. O0IIasi XapaKTEPUCTUKA TAIOTCHOB — XUMHUYECKHX JJIEMEHTOB, MPOCTHIX BEIIECTB M HX
coequHEHUH. XHWMHYECKHE CBOWCTBA W CHOCOObI  NOJYYeHus TATOTCHOB. | ajJoreHOBOIOPOIBI.
lNanorennast. Kucnopoaconepxkaine coeqnHEHUs XJI0pa.

bnazopoouvie ca3zvl.

O0o0menne 3HAHUN 0 MeTaIaX W HeMeTayiax. CpaBHUTENIbHAs XapaKTEpPUCTHUKA METAIOB W
HEMETAJUIOB M WX coeauHeHUuH. OKCHUIbI, TUAPOKCHIBI U COJU: OCHOBHBIE CBOMCTBA M CIOCOOBI
nonydyeHusi. CpaBHUTENbHAs XapaKTEPUCTHKA CBOMCTB OKCHUAOB U THAPOKCHUIIOB HEMETAIOB M
METAaJJIOB.

Heopraﬂnqecmle U OpraHnveCcKkue BeIECTBAa. HGOpFaHI/ILIeCKI/Ie BCIIICCTBA. OpFaHI/I‘IeCKI/Ie
BemecTra. Hx KJ'IaCCI/ICI)I/IKaI_II/ISI N B3aUMOCBA3b. O606H.I€HI/IC 3HaHUM U HCOPTaHHUYCCKUX U
OpPraHNYCCKUX pCaAKIUAX.

Pazeumue buonocuueckou xumuu — aKkmyajlbHas nompe6ﬁocmb Hauieco 6pemeru.

IIpon3BoaCcTBO M NpHUMeHEeHHe BelleCTB M MaTepHaJIoB. XuMudeckass TexHosnorus. llpuHiumnel
OpraHu3all COBPEMEHHOr'0 IMPOU3BOJCTBA. XUMHUECKOE Chipbe. Meraminuyeckue pyasl. OOmme
CIOCOOBI MOJY4YEHHE METaIoB. Meramnyprus, MeTaulyprudeckue mporecchl. XUMHUYEeCcKas
TEXHOJIOTUSI CHHTE3a aMMHUaKa.

BemectBa u marepuanbsl BOKpYr Hac. buosormdeckn akTWBHBIC BemiecTBa ((epMEHTHI, BUTAMUHBI,
TOPMOHBI). XUMHS U 370pOBbE. AHAIBIETUKA. AHTHOMOTHKH. AHECTE3UpYIOIIUe IpernaparThl.
CpenctBa ObiTOBOM XMMuU. Moroue U yucTsamue cpencra. I[lpaBuia Oe3omacHoil paboTsl co
CpelncTBamMu OBITOBOM XUMHUH.

Xumuss na oaunom yuwacmke. Munepanvhvie yooopenus. Ilecmuyuowi. [Ipasuna ux ucnonb308aHusi.
Xumus cpedcme eucuenvl u KOCMemuKu.

Dkojoruveckre MnpoOiaemMpl XUMHH. VICTOUHWKM W BUJBI XUMHUYECKHX 3arpsS3HEHHUI OKpyKaromei
cpenbl. XUMHYECKHE MPOU3BOJICTBA M X TOKCHYHBIC, TOPIOYHE U B3PBIBOOIIACHBIC OTXOIbI, BHIOPOCHL.
XHUMHUKO-IKOJIOTUYECKHE TPOOIeMbl OXpaHbl atMmocdepsl, Tuapochepsl, autocdepsl. [lapHUKOBBII
addexr. Cmor. Kucnotueie moxau. Paspymenue 030HOBOTO ciiosi. CTOYHBIE BOJIBL. 3aXOPOHEHHE
OTXOJIOB. DK0I02UHeCKUll MOHUMOPUHe. JKono2udeckue npodremvl U 300pogve uenosekd. Xumus u
300p08blI 00PA3 HCUZHUL.

Xumuueckue npoyeccovl 6 HCUBbIX OpcanHusma.

Metoabl HayyHOro nmo3HaHusi. Onucanue, HaOMIOACHUE, XUMHYECCKUN DKCIIEPUMEHT. XHUMHUYCCKHUI
aHaIn3 u CUHTE3 BELIECTB.
Ecmecmeennonayunasn kapmuna mupa. Xumudeckas KapmuHa npupoobi.



3. TemaTH4eckoe IVIAHUPOBAHHUE

B yue6nslit iane MOY «Cpennsisi mikosa Nel6y» BeigeneHo Ha n3ydyeHue xumuu | yac B Hepenio (34
yaca B rox) i 6a3oBoro ypoBHsA. OOydenue Benercss Ha ocHOBe YMK «Xumudeckuid aureii»
(cootBercTBYET (henmepalbHOMY MEpPEYHI0), KOTOPBIA MpeaycMaTpUBAeT W3Y4eHHEe XUMUU | dYac B

HCACIIO HA 0a30BOM YPOBHC B (bI/I3I/IKO- MaT€éMaTH4ICCKOM KJIACCC.

10 xknace
Ne ni/m | Pa3nen, Tema KoimuecrtBo | Konrpouabnbix | IIpakrHyeckux
4acoB pador pador

Paszneu 1. TeopeTuyeckue OCHOBbI OPraHuvdecKkoi xummu. (34)

1. BBenenue B oprannueckyro xumupo | 1 - -

2. Teopust crpoeHuss opranunyeckux | 1 - -
COCIMHEHU I

3. Oco0eHHOCTH CTPOSHUSI U CBOMCTB | 1 - -
OpraHMYeCKUX coeauHeHuu. Hx
KJIacCU(pUKAIIHS.
Pazjen 2. Knaccobl oprannyeckux coeinHeHui. Yriesogopoasl. (114)

4, YrneBoaopoas 11 1 1
Paznen 3. [IpousBoanbie yrieBoaopoaos. (144)

S. Criupthl U GEHOBI 4 - -

6. Anbnerupl, KapOOHOBbIE KHUCIOTHI | 7 1 1
U CIIO’KHBIE 3(PUPBHIL.

7. A3zoTcozmepkamue — opraHuyeckue | 3 - -
BELIECTBA
Pa3znen 3. BemecTBa :KUBbIX KJIETOK (54)

8. BemrecTBa XUBBIX KIETOK 5 1 1

Hroro 34 2 2

11 knace

Ne Pa3pnen, tema KoanuyectBo | Konrpoabnbix | IIpakTHdeckux

4acos pador pador

Pasznea 1. Teoperuueckue ocHOBbI 001eil xumuu (3/84)




1. BakHeiinye TOHATHA, 3aKOHBI M | 3 - -
Teopur XuMHH. Teopuss cTpoeHUs
aromMa. llepuogmyeckuii 3akoH U
MePUOINYECKAsl CHCTEMA.

Pa3nen 2. BemecTBa u ux cocran (18/324)

2. Ctpoenune u MHOTOOOpasue BemecTs | 3
3. CMmecH U pacTBOPHI BEIIIECTB 5 1 1
4, XHUMHYECKUE PEeaKIIun 10 1 1

Pazgen 3. Merajuibl, HeMeTA/LUIbl U UX COeAUHeHUs. B3ammMocBs3b OpraHMYecKHX M
HeopraHuveckux Beuectn (13/264)

5. Mertainbl 4 - -
6. Hewmerams 4 1 -
7. Knaccudpukanums u  B3aUMOCBS3H | 2 - 1
HEOPraHMYeCKUX M OpPraHUYecKuX
BEIIIECTB
8. ITpounsBoacTBo " npUMeHeHue | 3 - -
BEIIECTB M MarepuaiaoB. MeToabl
MIO3HAHUST XUMHH
Hroro 34 4 3

IIpuiaoxenne Nel

Ilepeyenn yueOHO-MeTOAUYECKOT0 00ecIedeHnsl
HartypaJjabHbie 00beKTbI.

KOHHGKHI/II/I MHHCPAJIOB TOPHBIX MOPOJ, METAJIOB, CIINIABOB, MUHCPAJIbHBIX yI[O6p€HPIfI, miactmacce,
Kay4yKOB, BOJIOKOH. KOJ'IJ'IGKHI/II/I HCIIOJIB3YIOTCA TOJIBKO JIA O3HAKOMIICHUS YYalllUXCsa C BHCIIHUM
BUJIOM H (1)I/ISI/ILIGCKI/IMI/I CBOMCTBaAMH HN3Yy4aCMbIX BEIICCTB U MaTCpHAIOB.

XHMMHYEeCKHE PeaKTUBbI U MaTEPHAJIbI.

[Ipocteie BemecTBa — Meab, OpoOM, HATpHWM, KaJbI[Ui, aJIIOMHUHUN, MardHvii, >KeJe3o.
Oxkcuabl - MeIHu (1D, KaJbLHUs, xKeresa (11D, MAarHusl.
Kucnorer — COJISTHAs, cepHas, a30THasl, dhochopnas.

OcHOBaHMS — THAPOKCHUJ HATpPUs, TUAPOKCUJ Kallblis, TUAPOKCU Oapwusi, 25% BOIHBIN pacTBOp
aMMHaKa.

Comu — xnopunsl Hatpusi, meau (II), xemesza (III), amoMuHUsA; HATpPATHl Kalus, HATpus, cepedpa;
cynmeparer  menu(Il), xemesa(Il), xenmesa(Ill), ammonus; wommnm Kamusi, OpOMHUI HATPHS.
Opranuveckrie COCIUHEHUS] — 3TAHOJ, YKCYCHAsh KHCIIOTa, METUJIOBBIN OpaHKeBbIH, (heHondTaaeuH,
JIaKMYC.

XumMudeckas JadopaTopHasi Hocyaa, annaparbl ¥ NPUOOPHI.




XuMuueckas Tocya Moapa3fesieTcsl Ha JABE TPYIIbL: TMOCyaa Uil AEMOHCTPAIIMOHHBIX OIBITOB U
MOCY/1a JUISI BBITIOJTHEHUS OTIBITOB YYaIIAMHUCS.

1. IIpubGopsl mis pabOTHl C Ta3aMu — IOJIydYeHHE, COOMpaHMEe, OYMCTKA, CYIIKA, MOTJIOIICHHUE
ra3oB; peaklLMM MEXIYy IOTOKAMU ra3oB; PEAKLMHM MEXKIYy ra3aMu B AJIEKTPUYECKOM paspsje;
peaknuu MEeXly ra3aMu IIPH MOBBIIIEHHOM JaBJICHUH.

2. AnmapaTtsl ¥ TpUOOPBI IS OMBITOB C >KUIKAMH M TBEPAbIMU BEIIECTBAMH — IEPETrOHKa,
¢GuibTpoBaHNe, KpPUCTALUIM3ALMs; MPOBEICHHE pPEaKUUid MeXAy TBEPIBIM BEIIECTBOM U
AKHUJKOCTBIO, XKHUIKOCTBIO U )KMJIKOCTBIO, MEXy TBEPABIMHU BEILIECTBAMHU.

Bue »To#i Kitaccudukalum HaXoAsITCs B TPYIIIbI y4eOHOI anmaparypsbl:

1. Jnst wu3ydeHUs TEOPETHUECKUX 3aKOHOB XMMHUU — WJLTIOCTpAIMS 3aKOHA COXPaHEHUS MacChl
BEIIECTB, JEMOHCTPAIUS JJIEKTPOIPOBOIHOCTUA PACTBOPOB, TEMOHCTPAIIHSI JBUKCHHSI HOHOB B
JIEKTPUYECKOM TIOJIC, JJIsl U3YYCHHS CKOPOCTH PEAKIIMU U XMMUYECKOTO PaBHOBECHSI.

2. Jlns WuTFOCTpalii XUMUYECKUX OCHOB 3aBOJICKHX CITIOCOOOB IMOJIYYEHHUsST HEKOTOPHIX BEIIECTB
(cepHOM KHCIIOThI, aMMHAKA).

Moaean.

Mopnenu mpenHa3Ha4deHbl JUISI OOJETdeHHWs BOCHPHUATHS M OCMBICICHUs coaepxkaHus. OObekramu
MOJICTIMPOBAHUSl B XHUMHH SIBISIIOTCS AaTOMBI, MOJIEKYJbl, KPHUCTAJUIbl. 3aBOJICKME ammapaThl,
MPOUCXOAANIINE TIpoliecchl. VCronb3yloTes MOJIENU KPUCTAIMYECKUX PEMIETOK anmasza, rpadura,
BOJBI. YTJIEKUCIIOro rasa, ioja, >kenesa, Meau, Maruusa. Habopsl Mojeneil aToMOB AJisi COCTaBIEHUS
IaPOCTEP>KHEBBIX MOENIeH MOJEKYIL.

YyeOHble MOCOOMS HA MEYATHOMH OCHOBE.

K oroil rpymnme AMAaKTHYECKUX CPEICTB OTHOCHT TaONHIbl, TpadudecKhe IuarpaMMbl, CXEMBI,
ACKU3bl, PHUCYHKH, (oTrorpaguu, MHOPTPEThl BBIJAIOUIMXCA YYEHBIX-XUMUKOB. M300pa3urenbHbie
MOCOOMST CIMOCOOCTBYIOT aKTHBHM3AI[UM MBICIUTEIHHON AEATEIHHOCTH YYalluXCsl, MOOUIH3AIUU HX
BHUMAaHHWA U UHTCPECA, BBIACICHUIO CYIITHOCTU NPEAMETAa UIIN SIBJICHUS. Pemrenuio Bo3HUKIIEH B Xoae
ypoKa mpoOJIeMBbl.

Tabnuuel mocrossHHOro 3cnoHupoBaHus: «llepuoguueckas cucrema XuMuuyeckux siemeHtoB JI.U.
MenneneeBay, «Tabnua pacTBOPUMOCTH KHCJIOT, OCHOBAaHUN U COJe», «DIEKTPOXUMHUECKUIN P
HaIIpsDKEHUH METauIoB». BO3MOXHO HCIIOIB30BaHHE APYIMX IUIAKTHUECKUX MAaTE€pUalIOB: TETPaIau
Ha II€YaTHOW OCHOBE, OTIEIBbHBIC JIUCTBI-UHCTPYKIMH, KAapTOYKU C 3aJaHUSAMU DPA3HOM CTEIEHU
TPYIHOCTH JUIsl U3YYEHHUS HOBOT'O Marepuasia, CaMOIPOBEPKM M KOHTPOJsA 3HaHWUM ydammxcs. s
YCKOpPEHUSI HAaBBIKOB XUMUYECKOTO SKCIIEPUMEHTA UCIIOJIb3YIOTCS MHCTPYKTUBHBIE TaOIUIIBI.

Texnnueckue cpencrsa odyuenusi (TCO).

K TCO otHOCAT TeXHHYECKHUE yCTpOﬁCTBa, C MOMOMIIBIO KOTOPBIX OGy‘IaIOH_II/IMI/ICSI BOCIIPUHUMACTCA

uHpopmanus 9KpPaHHO-3BYKOBBIX CpEICTB 00y4eHHs.
CraTuyHbIe 5KpaHHO-3BYKOBBIE CpPe/ICTBA — AMA(UIIBMBI, TUATIO3UTUBBI, CIIANbI I rpadonpoeKTopa.
KBazuamHamuuHble — cepuM  TpaHCIAPAHTOB, IIOKA3bIBAIOIIME JWHAMUKY  HCCIEI0BaHUA.

JIUHaMU4YHblE — JIOKyMEHTAJbHbIE MYJBTHUIUIUKALIMOHHBIE , XPOHMKAJIbHBIE U Jpyrue (QUIbMBIL.
KomMmmbprotep, MyJIbUMEIUINHBINA TPOEKTOP, IKPaH, MHTEPAKTUBHASI TOCKA.

IIpuaoxenne Ne2

Cnmcok Jmreparypbl

Jluteparypa aJis1 yyamuxcs

1. Xumusa 10. VYueOnuk [[ns obGmeoOpa3zoBarensHbix ImmKoa (  0azoBelii  ypoBeHb) H.E.
Kyznenonoii, .M. Tutosoit, H.H. I'apa, M.: «Bentana—I'pac», 2017.



Xumus 11. YaeOnuk nmst obmeodpazoBatenbHbIX 1Ko (6a30Beiii ypoBeHs) H.E. Ky3nerora,
A H. JIéskuna, M.A. Illaranosa, M.: «Benrana—I'pad», 2017.

Xumus. [locoGue-peneTuTop isi mocTymnawmux B By3bl — PoctoB H//l: m3a-Bo «DeHHKCY,
2000. 768c¢

XUMMUA. [Toaroroska k EI'D. Temarnueckue TecTsl. ba3oBbiil 1 moBbIeHABIA ypoBHH. 10-11
knaccel: nox pen. B.H.[loponskuna. - PoctoB u//1: u3a-so Jlernon, 2017. 476 c.

Jlnteparypa nJist yauTens

1.

2.

10.

11.

12.

13.

14.

15.
16.

17.
18.

Xumus. TlocoGue-peneTuTop sl mocTymawimux B By3bl — PoctoB H//l: u3a-Bo «DeHHKCY,
2000.-768¢

3ommep K. Akkymynsatop 3Hanuil mo xumud. [lep. ¢ Hem. 2-e uza. — M.: Mup, 1984. — 294c.,
WL

Xomuenko I'.I1. ITocobue mo xumum as nocrynatomux B BY3s1.- M.: HoBast BonHa, 1996.-
462c.

JIéskun A. H., KaproBa A.A. lllkonbHas xumusi: camoe HeoOxomumoe. — CIIO.: «ABanony;
«A30yka-kiaccukay: 2006. — 288c.

KaproBa A.A., JIéBkun A.H. Oprannueckas XuMus: 3ajauu U npakruyeckue padbotsl. — CII16.:
«ABanony; «Aszodyka-kiaccuka»: 2005. — 240c.

Aptemenko A.W. Opranudeckas XuMHs: Y4eOHUK HJsi CTYIACHTOB CPEIHUX cHel. Yy4deO.
3aBeneHuii. — M.: Bricmias mikoina, 1998. — 544c.

[TetpoB A.A., banban X.B., Tpomenko A.T. Opranuueckass Xumusi: y4eOHUK ISl BY30B//TIO]
pen. Cragauuyka M., — CII6.: «MBan denoposy, 202. — 624c.

Peaknun Heopranmueckux BemiecTB: crnpaBoyHuk /P.AJlumur, B.A. Monouko, JI.JL
Amnnpeea; nox pen. P.A. Jlunguna. — M.: [Ipoda, 2007. — 637c.

Jlugua P.A. CropaBouHMK 1Mo oOImed W Heopranmueckor xumuu. — M.: IlpocBemenue:
VYueb.1ut., 1997. — 256¢.

Yepnobennckas .M. Meroauka o0ydeHuss Xumuu B cpeqHei mkone. — M.: Branoc, 2000.-
335c.

http://www.alhimik.ru - Alhimik. Tlone3nsie coBeTbl, 3({EKTHBIC OMBITB, XUMHUYECKUE
HOBOCTH, BUPTYaJIbHBIN PENIETUTOP, KOHCYIIbTAIIUHU, Ka3yChl  JIATICYChI, UCTOPHUS XUMHUH
http://lib.morg.chem.msu.ru/tutorials/korenev/1.doc - OGmas u HeopraHuueckass XUMHsI: 4acTh
1. Marepuaisl 1o O0IIeH XUMHUH ISl YHAIIMXCS XUMHUKO-OMOJIOTHYECKUX KJIAaCCOB: OCHOBHBIE
MOHATUSA XUMUHU, CTPOEHUE aTOMa, XUMHUUYECKasl CBS3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc - OOmias u HeopraHudeckas XHMHUS:
yacTh 2. Marepuansl MO HEOPraHMYECKOM XUMHUHU IS YYallUXCs CHEeIUaTu3UpPOBAHHBIX
XUMHUKO-OMOJIOTHYECKUX KJIACCOB: OCHOBHBIE KJIACChl HEOPTaHWYECKHX COCAMHEHHH, HX
CBOMCTBA U CLIOCOOBI OTYYEHHUSI.

http://hemi.wallst.ru/ - DxcrniepuMeHTaNIBHBIN yueOHUK 1O oOmIel xumuu it 8-11 kiaccos,
MpeAHa3HAYEHHBIN KaK I U3Y4eHHUS XUMHUH ""C HyNd", TaK U JUIsl IOJTOTOBKH K SK3aMEHaM.
http://www.en.edu.ru/ EcrecTBeHHOHaY4YHbIH 00pa30BaTeIbHBIN MOPTA.
http://www.alhimik.ru/ - AJIXMUMUK - Bair mOMOIIHUK, JIOIIMaH B MOPE XMMHYECKHX BEIIESCTB
U SIBIICHUH.

http://college.ru/chemistry/index.php OTKpBITBIN KOJUIEHK: XUMHUS
http://www.chem.msu.su/rus/school/zhukovl/welcome.html



