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MOACHUTEJIbBHAA 3AIIUCKA
[Mporpamma cocrtaBieHa Ha ocHOBe @DeaepaibHOM TOCYAapCTBEHHOM —00pa30oBaTeIbHOM

CTaHjapTe

cpenHero oomiero oOpasoBanus u llpuMepHoil TporpamMmbl MO XHMHUHA CPETHETO OOIIEro
o0pazoBaHwUsl.

Conepxxanrie OOy4YeHHS pEaTM30BAaHO B Yy4yeOHHMKAX XHUMHH, BBINMYIIEHHBIX H3AaTEIILCTBOM
«dpodax:

1. Epemun B. B., Ky3emenko H. E.,, Ipo3zmoB A. A., Jlyuun B. B. Xumuda. bazoBslit

ypoBeHs. 10 kmacc;2021r.
2. Epemun B. B., Kysemenko H. E., [Ipo3znoB A. A., Jlyaun B. B. Xumna. bazosbrit
ypoBeHb.. 11 kmace. 2021 r.

YMK cocTaBieHbl Ha OCHOBE MPHUMEPHBIX MPOrpaMM U BXOJAT B (elepalibHblil NepeyeHb
y4eOHUKOB, PEKOMEHJOBaHHbIX MUHHCTEpCTBOM 00pa3zoBaHus M Hayku Poccuiickoii ®exepanuu K
HCIOJb30BAHMIO B 00pa30BaTEIbHOM IpoIiecce B 00Ic00pa3oBaTeIbHbIX YUpeKaeHUxX, Ha 2022/2023
y4eOHBIN TO/I.

Pabouas mporpamma cocraBiieHa Ha OCHOBE HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB
®depnepanpHoro 3aK0oHa OT 29.12.2012 Ne273-D3 «O6 o6pazoBanuu B Poccuiickoit denepamumy.
OcHoBHO# oOpazoBarensHOi mporpammbl MKOY XKepmbikckoit COILl Ne20 um. I'eposi CoBerckoro
Coroza A.JI.)KypaBinéBa.

Ha ©0a3ze uentpa «Touka pocra» obecreunBaeTcsi peanusalusi 00pa3oBaTEIbHBIX MPOrPAMM
€CTECTBEHHO-HAYYHOW U TEXHOJIOTMYECKOW HaINpaBJIeHHOCTEeH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMU 3aKOHOJATENbCTBA B cdepe oOpasoBaHus U ¢ yuy€ToMm pekomeHnanuit denepanbHOro
omepatopa y4yeOHOro mpenmera «Xumus». OOpa3oBaTenbHas MporpaMMa MO3BOJIAET UHTETPUPOBATH
pealin3yemMble MOJX0/Ibl, CTPYKTYPY U COJAepKaHHe MpuU opraHuzanuu o0ydenus xumuu B 10-11 knaccax,
BBICTPOGHHOM Ha 0a3e Jm1000ro u3 JIOCTYIHBIX YydeOHO-MeToaudeckux komiuiekcoB (YMK).
Hcnonb3oBanue obGopynoBanus «Touka poctay mpu peanusauuu aanHoil OIl mo3Bousser co3naTh

YCIIOBUS:

J ISl PACIIMPEHUS COJIeP KaHMs MIKOJIBHOTO XMMUYECKOTO 00pa3oBaHus;

J JUISL TIOBBIIICHHSI TTIO3HABATEIIFHONH aKTUBHOCTH OOYYArOUIMXCSl B €CTECTBEHHO-
Hay4YyHOU 0051aCcTH;

J JUIA  pa3BUTUS JIMYHOCTH peOEHKa B Tmpolecce OOY4EeHUS XUMHH, €ro
ciocoOHOCTe, (OpMUPOBaHMS U YAOBJIETBOPEHHUS COLMAIBHO 3HAYMMbBIX HHTEPECOB U
noTpedHOCTEH;

J Ui paboThl € OJApEHHBIMU UIKOJbHMKAMM, OpPIraHU3alUM UX pPa3BUTHS B

Pa3JIMIHBIX o0acTsax 06pa30BaTeJ'IBHOﬁ, TBOp‘leCKOﬁ ACATCIIbHOCTH.

B paznene «Pabouas mporpamma ydeOHOro mpeamera «XHMUs» Ha 0a30BOM YpPOBHE CPETHETO
o0riero oOpa3oBaHUs MPEACTABICHO CO/IepKaHie B COOTBETCTBUH ¢ TpeboBaHusiMu PI'OC.



1. [Tnanupyemble pe3yabTaThl OCBOCHHS Yy4eOHOTO MpeaMera « XUMHs Ha 6a30BOM ypOBHE
cpenHero o0rero 0opazoBaHusl.

2. Conepxxanue ydeOHOTO mpeaMeTra «XuMHs» Ha 0a30BOM YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, peaqu3yeMoe C MOMOINBIO JIMHUU YYEOHHKOB, KOTOPOE KOHKPETH3HPYET COIEp)KaHue
XMMUYECKOTO 00pa3oBaHus, MpeiacTaBieHHOoe B DyHIaMEHTaNbHOM sIpe COJAEp)KaHUS OOIIEero
oOpasoBanus. Ilpu orbope conepKaHHs YUYUTHIBAJIOCh, YTO 3HAYMTENbHAS YacTh XUMHUYECKUX 3HAHUH,
npeacTaBIeHHbIX B DyHIaMEHTAIBHOM SIJIpe, OCBOCHA MIKOJIHHUKAMH B OCHOBHOM LIKOJIE.

3. Temarndeckoe IUTaHUpOBaHHME YYEOHOTO mpenMmera «XUMHs» Ha 0a30BOM YpOBHE
cpeaHero oOmero oOpa3oBaHMs C yKa3aHHWEM KOJMYECTBA YacOB, OTBOAMMBIX Ha OCBOCHHUE KaXIOH
TEMBI. DTO CIEIYIOMas CTYNEHb KOHKPETH3AIMW COJCPKAHUS XUMHUYECKOTO 00pa3oBaHHs, KOTOPOE
npeacTaBIeHo Ha 0a30BOM ypoBHe. llpeaMeTHple menM W IUTAHUPYEMbIE pe3yJibTaThl O0OydeHUs
KOHKPETHU3UPOBAHBI JI0 YPOBHS OCHOBHBIX BH/IOB YUE€OHBIX JICHCTBUH yJaIIUXCs, OTIMCAHHBIX B TEPMUHAX
«[Iporpammsl opMUpPOBaHUS U Pa3BUTUSI YHUBEPCAIBHBIX YU€OHBIX AedcTBUY. [Ipu uzydyenun xumuun
BEIYIIYI0 pOJIb WrpaeT TIO3HaBaTelIbHAs JESATEIbHOCTh, TIOATOMY OCHOBHBIE BHIBl Y4eOHOU
JEATEIbHOCTH yJaluXCs Ha YPOBHE Y4YEOHBIX NIEHCTBHI BKIIOYAIOT YMEHHS OBIIAJEBATh METOJaMHU
HAyYHOTO TIO3HAHWS, XapaKTEePH30BaTh, OOBICHATH, KIACCU(PHUIIMPOBATH, BBIMOIHATH XUMHUYECKUI
AKCTIEPUMEHT U T. 1. Kpome Toro, TeMaTHuecKoe IUIaHWPOBAHKE MPEIyCMATPUBAET BBIJCICHHE JTAIlOB
o0y4eHHs1, CTPYKTypHUpOBaHHE yIeOHOTO MaTepHraia ¢ YUeTOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€M, JIOrMKM Yy4eOHOro TMpollecca U BO3PACTHBIX OCOOEHHOCTEeH yuwammxcsa. Temaruueckoe
MJIAaHUPOBaHUE Y4eOHOTO mMpeaMera «XuMHs» Ha 0a30BOM YpOBHE CpemHero oOmiero oOpa3oBaHUS
pazaensiercs Ha aBa Kypca «Xumud. bazoBwiil ypoBeHb. 10 kmace» n «Xumud. bazoBsiii ypoBeHb. 11
KJIacC» U COCTAaBJIEHO U3 pacuera | 4 B HENEINo.

B paznene «lIpunoxxenus» copepxkarcs cBeleHUS 00 yd4eOHO-METOIUYECKOM U MaTepHUabHO-
TEXHUYECKOM (PEKOMEHJAluu TO o0OopyaoBaHWIO KaOwHeTa xuMum M TpeOoBanus CanlluHa, mo
WCIIOJIb30BAHUIO B Y4€OHO-BOCIUTATEILHOM IPOIIECCE TEXHUYECKUX CPEACTB OOydeHHUs) 0OecreueHun
00pa30BaTeNIbHON JesTeNTbHOCTH, METOANYECKNE PEKOMEHAALNHN 110 OpraHU3allii UCCIIeI0BATEIbCKON U
MIPOEKTHOM NIeATEIbHOCTH, PEKOMEHIAIIUH 110 paboTe C 3JIEKTPOHHBIMU MPUIIOKEHUSIMH K YUeOHHKAM U
dhopmupoBarnio UKT-koMIEeTEHTHOCTH YU€HUKOB.

OBILIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA «XUMU

Bxnanx yueObHoro npenmMera « XuMus» B JOCTHXKEHHUE 11EJICH cpetHero o0imero oopa3oBaHus

Cpennee o0riee 00pa3oBaHHE — TPEThS, 3aKIIOUNTEIbHAS CTYIIEHb obmero oopazoBanus. OmHOM
13 BaXXHEHIINX 33a[]a4 3TOTO 3Tana sBISIeTCs MOAr0TOBKA YYalIUXCs K OCO3HAHHOMY U OTBETCTBEHHOMY
BBIOOPY KM3HEHHOTO U MPO(ECCHOHANBHOTO MyTH. Y4Yalluecs AODKHBI HAyYUTHhCS CAMOCTOSITEIBHO
CTaBUTh ILIEIM M ONPENENATh MyTH UX NOCTHXKEHUS, HCIOJb30BaTh MPUOOPETEHHBIM B IIKOJIE OIBIT
NEeSITENIHOCTH B pEaJIbHOM JKM3HHU, 32 paMKaM# y4eOHOTO mpoiiecca.

I'maBHBIC 1IETTH cpeHEro 00IIero 0opa3oBaHMs

1. dopmupoBaHHE IEIOCTHOTO MPEACTaBICHUS O MHpE, OCHOBAaHHOTO Ha MPUOOPETEHHBIX
3HAHUSX, YMEHHSIX U CIIOCO0ax JeATeIbHOCTH.

2. IIpuoOpeTeHue omnbITa pa3HOOOPA3HON AESITENFHOCTH, OTBITA MO3HAHUS U CAMOTIO3HAHMSL.

3. IloaroToBka K OCYIIECTBIECHUIO OCO3HAHHOTO BHIOOPA MHAWBUYaTHHOW 00pa30BaTeNbHON WK
npodeccuoHaIbHOM TPAeKTOPHUH.

Bonpiio#t Bkmag B JOCTHKEHHE TJIABHBIX 1€ cpeHero oomiero 0opa3oBaHusl BHOCUT U3Y4ECHUE
XUMHH, KOTOPOE MPU3BAHO 0OECTICUUTH:

* popmMupoBaHHE CUCTEMBl XUMHUYECKUX 3HAHUI KaK KOMIIOHEHTAa €CTeCTBEHHOHAYUYHOU KapTHHBI
MUpa;



*  pa3BUTHE  JIMYHOCTH  OOY4YaIOIIMXCS, MX  HMHTEJUIEKTyaJbHOE U  HPaBCTBEHHOE
COBEpILICHCTBOBAaHHE, (OPMHUPOBAHWE Y HUX TYMAHUCTHYECKUX OTHOIICHHWH M  3KOJOTHYECKH
11€J1eCO00pa3HOT0 MOBEACHUS B OBITY M TPYIOBOM AEATEIILHOCTH;

* BBIpa0OTKY y OOYdYarOUIMXCsl TOHUMaHHs OOLIECTBEHHOW MOTPEOHOCTH B Pa3BUTUH XUMUH, a
Takke (popMUpOBAHUE y HUX OTHOIICHUS K XUMHUHM KaK BO3MOXKHOU oOyiacTé OymayIied MmpakTHYecKOu
NeSITENIbHOCTH;

* QopmupoBaHne yMeHHU 0€30MaCHOTO OOpaIIeHUs C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MMOBCEHEBHOM KU3HU.

[{enn n3y4eHHss XUMHUM B CPEHEN LIKOJIE

1. dopMHpoOBaHUE YMEHHS BHJIETh M IOHHMATh I[IEHHOCTh OOpa3OBaHUS, 3HAYMMOCTD
XMMMUYECKOTO 3HAaHUS U1 KaKJ0r0 YEJIOBEKa, HE3aBUCUMO OT €ro NMpo(ecCcrOHaIbHOMN 1eATEIbHOCTH.

2. ®dopmupoBaHuEe YMEHMs pa3inyaTh (akThl U OLEHKH, CPaBHUBATh OLEHOYHBIE BBIBOHI,
BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPUEB C ONPEIEIEHHOM CHCTEMOI II€HHOCTEM,
dhopmyaupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3HIIHIO.

3. @dopMupoBaHUE LEJIOCTHOIO IMPEICTaBICHUST O MHUPE U POJU XHMHUU B CO3JaHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHUHBI MHUPA; YMEHHS OOBSICHATH OOBEKTHI U MPOLECCHI
OKpY)Karolleld JeCTBUTENbHOCTH (IIPUPOJIHOM, COIMAIBbHOM, KYyIbTYPHOW, TEXHUYECKOW cpeabl),
MCIOJIBb3YS 71l 3TOT0 XMMHYECKHE 3HAHUS.

4. [IpnoOperenue onpiTa pa3HOOOPa3HOU AESATETLHOCTH, ONbITA MIO3HAHUS U CAMOIIO3HAHUS;
KIIIOYEBBIX HABBIKOB, HMEIOLIUX YHHUBEPCAIbHOE 3HAYEHUE JUISl PA3IUYHBIX BUJOB JI€ATEIBHOCTH
(HaBBIKOB pemieHHs] MpoOseM, NMPUHATHS pELIeHHWH, MOMCKa, aHanmu3a W 00pabOTKM HH(pOpMAaIHH,
KOMMYHHMKATHUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUN, HABBIKOB COTPYAHMYECTBA, HABBHIKOB 0€30I11aCHOTO
oOpalieHus ¢ BEeCTBAMH B TIOBCETHEBHOM JKM3HU ).

OcobeHHOCTH cofiepKaHus 00yUEHUSI XUMUHU B CPEIHEH IIIKOJIE

B cucreme cpeagnero oOmiero oOpa3oBaHHMsT XUMHIO OTHOCSAT K MPEIMETHOW oOmactu
«EctectBennble Haykn». OcoOEHHOCTH cojliepKaHusl 0OydeHUs] XUMUU B CpellHEeH IIKoJe 00YyCIOBICHBI
crenu(prKoil XUMUU KaK HayKHl U MMOCTaBJICHHBIMU 33a4aMHu.

OcHOBHBIMHU TTPOOJIEMaMU XUMUU SIBIISIOTCS:

— HU3YYEHHE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHUS;

— MOJIy4€HHE BEUIECTB C 3a/laHHBIMU CBOICTBaMH;

— HCClIeZIOBaHUE 3aKOHOMEPHOCTEH XMMHMUYECKUX peaklUUid W MyTed yIpaBieHHS UMHU B LIEJSIX
MOJIy4eHUsI HeOOXOJUMBIX YeJIOBEKY BEUIECTB, MATEPUAIOB, SHEPTUU.

[ToaToMy B mporpamMmMe 1o XMMUU HAIIUTH OTPaKEHHE OCHOBHBIE COJIECPIKATEIIbHbIC TUHUH:

— «BELIECTBO» — 3HAHHUS O COCTaBE M CTPOEHUHM BEIIECTB, MX BAXKHEHIIUX (UBMUYECKUX H
XMUMHUYECKUX CBOMCTBAX, OMOJIOTMYECKOM JICHCTBUU;

— «XUMHUYECKas peakius» — 3HaHUA 00 YCIOBUAX, B KOTOPBIX MPOSBISAIOTCS XUMUYECKUE
CBOJCTBA BEIIECTB, CIOco0ax yrmpaBlIeHUs] XUMUYECKUMU TIPOIECCAMH;

— IPUMEHEHUE BEILECTB» — 3HAHMUS M OIBIT NPAKTUYECKOW AEATEIBHOCTH C BEILECTBAMH,
KOTOpble Hauboyiee 4YacTo YHNOTPEOJSAIOTCS B TOBCEAHEBHOM JKHM3HM, LIMPOKO MCIOJIB3YIOTCA B
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO31CTBE, HAa TPAHCIIOPTE;

— «¢I3BIK XMMHMM» — CHCTEMA BA)KHEMIIMX MOHATUH XUMHUM W TEPMHHOB, B KOTOPBIX OHHU
OIMCBIBAIOTCS,, HOMEHKJIATypa HEOPraHUYECKUX U OPraHMYeCKHUX BELIECTB, T. €. MX Ha3BaHUS (B TOM
qucie U TPUBHAJIbHBIE), XUMUYECKHE (OPMYIIBI M ypaBHEHHUs, a TaKXKe MpaBuiia IepeBoJia nHpopMaluu
C POJIHOTO MJIM PYCCKOTO SI3bIKa HA SI3bIK XUMUU M 0OpaTHO.

B pesynprare u3ydeHus yueOHOro mnpeamera «XHMHS» BBIIYCKHUK CpEIHEN IIKOJIBI OCBOMT
coJiepKaHue, CIocoOCTByoIEee (OPMHUPOBAHUIO IO3HABATEIbHON, HPABCTBEHHOW M ICTETUYECKOMN
KYJIBbTYpbI. YYallluiics OBJIaJAEET CUCTEMON XMMHUYECKUX 3HAHUNW — TOHATUSAMU, 3aKOHAMM, TEOPUSIMU U
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SI3bIKOM HAyKH KaK KOMIIOHEHTaMHU €CTECTBEHHOHAy4yHOU KapTHUHBI Mupa. Bce 3T0 mo3Bosdt emy
copMHpOBaTh Ha OCHOBE CHUCTEMBI NOJYYEHHBIX 3HAHUI HaydYHOE MHMPOBO33pEHHE KaK (yHJaMEHT
LIEHHOCTHOTO, HPAaBCTBEHHOT'O OTHOLIEHUSI K IPUPOJE, OKPYKAIOIIEMY MUPY, CBOEH KU3HU U 310POBBIO,
0CO3HATh POJIb XMMHUYECKOW HAyKH B MO3HAHWUU M MPEeoOpa30OBaHUU OKPYXKAIOIIETO0 MHpPA, BHIPAOOTAThH
OTHOIIIEHHE K XUMUU KaK BO3MOKHOM 001acTu Oyayieil coOCTBEHHON MPAaKTHUECKOH NesITeIbHOCTH.

YcBoeHue cojnepkaHusi yueOHOro mpenmera «XHMHEs» OOCSCIIeUUT BBIMTYCKHHUKY BO3MOXHOCTB
COBEpLICHCTBOBATh W pPa3BUBATh II03HABATEJIbHbIE BO3MOXHOCTH, YMEHHUE YIPaBJISITh COOCTBEHHOMN
MO3HABATEIBHON JESITeIbHOCThIO; MHTEIUICKTyaJbHbIE M pPe(IeKCHBHBIE CIIOCOOHOCTH; TNPHUMEHSTH
OCHOBHBIC HMHTEJUICKTYaJIbHBIC OIEpalli, TaKue Kak (OpPMYIMPOBAHUE THUIIOTE3, aHAIU3 M CHUHTE3,
CpaBHEHHE, 0000IlleHNEe, CUCTEMATHU3allUsl, BbISBJICHUE PUYUHHO-CIIEJACTBEHHbIX CBSI3€H i1 U3YUECHUS
CBOWCTB BEIIECTB M XUMUYECKUX PEAKIMI; HUCMOJb30BATh PA3IUYHbICE WMCTOYHUKHU IS TOIYYCHUS
XMUMHUYECKON MH(OpMAaIIMK; CAaMOCTOSITENIHO TUIAHUPOBATh M OPraHU30BbIBATH Y4€OHO-[I03HABATEIIbHYIO
NESITETFHOCTD; Pa3BUBATh HCCIIEI0OBATEIHCKIE, KOMMYHUKATHBHBIE U HH(OPMAITHOHHBIE YMEHHUS.

OcoOeHHOCTH CTPYKTYphl M JIOTUKH TIOCTPOEHHUS Kypca XMMHMM HAIUIM CBOE OTPaKEHUE B
y4eOHHMKAX JTMHUHU, KOTOPhIE OTIIMYAIOTCS OT aHAJIOTUYHBIX COYETAaHUEM HAYYHOU CTPOTOCTU M3JIOKEHUS
Y IIUPOKOM HAMPaBIEHHOCTH HA MPUMEHEHHE XUMUYECKUX 3HAHWM B TIOBCEIHEBHOM JKM3HU U B KU3HU
oOmiecTBa.

B yuebHMKax peanqn3yeTcsi CUCTEMHO-IEATENbHOCTHBIN Moax0 1, exaimuil B ocHoBe @I'OC. Drot
MOIX0J1 OPUEHTUPOBAH Ha KOHKPETHBIE pe3yabTaThl 00pa30BaHus, KaK CUCTEMOOOPA3YIOIINI KOMIIOHEHT
CTaHJapTa, T/€ pPa3BUTHUE JUYHOCTH Y4YalIErocs Ha OCHOBE YCBOEGHMSI YHHMBEPCAIbHBIX Y4YEOHBIX
NeMCTBUIM, MO3HAHUS M OCBOCHHSI MUpa COCTABIISIET LIEJIb U OCHOBHOM pe3yabTaT 00pa3oBaHMUs.

N3yuenne xumuu B 10 u 11 knaccax moctpoeHo mo JuHeiHoM cxeme. B 10 kiacce nznaraercs
MaTepuan OpraHu4eckoi Xumuu, a B 11 kinacce — HeopraHudeckas XUMHUs, oOIIast XUMHUsI, XUMHYECKast
texHosorus. [locnennue riaBel yueOHuka 11 kimacca 3HaKOMST HIKOJBHUKOB C MPUMEHEHHUEM XUMHUHU
B OKPY’KAIOIIIEeH )KM3HU U Ha CIIy>kOe 00IIIeCTBY.

Kypc oprannueckoit xumuu B 10 kjacce mocTpoeH TpaauuMOHHO. OH HAYMHAETCS C OCHOBHBIX
MOHATUNA OpPraHUYEeCKON XUMUH, 3aTEM H3JIaraercs CTPYKTypHash TEOpHUs OPraHUYECKUX COCAMHEHUH,
paccMaTpuBaeTcs UX JJIEKTPOHHOE cTpoeHue. [loToM m3ydaroTcs Ba)KHEWIIME KIacChl OPraHUYECKHX
COCIMHEHUI: YIVIEBOJAOPOJbI, KHUCIOPOA- U aszoTcojaepxkanue coeauHeHus. (CucremaTHdeckoe
U3JI0)KEHHUE CTPOEHHUS M CBOMCTB OPraHMYECKUX COEIMHEHUI MO3BOJIAET MEepedTH K OHOJIOTHYECKU
aKTUBHBIM BeIIeCTBaM — YIJIEBOJaM, KUpaMm, OeikaMm. 3aKaHYMBAeTCS KypC OPraHu4ecKOW XUMHUHU
paccka3zoM O MoJIUMEpax M X UCIHOJIb30BaHUU B OBITY U B TEXHHKE.

Marepunan 1o HeopraHmyeckod xumum B 11  kjmacce wu3ywaercs B cieayrouiei
nocienoBarenbHocTd. Haumnaercs kypce 11 kmacca pasgenom «BemiectBo», B KOTOPOM IpPEACTABIECH
Marepuai Mo TeMaM «ATOMHO-MOJIEKYJISIpHOE yuyeHue», «CTpoeHue atoma», «XUMUYECKas CBSA3bY,
«Ilepuognueckuit  3akon», «PactBopb», «KoymmowaHble  pacTBOphI»,  «DJIEKTPOIUTHYECKAS
nucconmanusy». Jlanee cnenyer paznen «XUMHUYECKUE PEAKLIUW», COAEPKAHUE ITOTO pa3jiesia NOCBSIIEHO
pacueram 1o ypaBHEHUSM XUMHUYECKUX PEAKIINH, peaklusiM HOHHOTO OOMEHa, KaYeCTBEHHBIM PEaKIIHSIM
U OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIM IIpolleccaM. 3aTeM CcleqyeT MaTepHall, PacCKa3blBAIOIIUN O
Heoprannuecko xumuu. Crnenyromas tema Kypca «HaydHble OCHOBBI XMMHYECKOTO IPOU3BOJACTBAY
paccKa3pIBa€T O 3aKOHOMEPHOCTSAX MPOTEKAHUS XMMHYECKUX PEAKIUN U WILTIOCTPUPYET MPUMEHEHHE
MOJYYEHHBIX 3HAHUNM O 3aKOHOMEPHOCTSAX MPOTEKaHUsI XUMHUYECKUX PEaKIUi Ha MpakThuke. Peub uaer o
pPa3IMYHBIX THUIAX XUMHUUYECKHX MPOU3BOACTB. V3ydeHHE IIKOJBHOTO Kypca XUMHUHU 3aBepIlIaeTCs
paznenoM «XWMHS B KU3HU U OOIIECTBE», B KOTOPOM PACCKa3bIBACTCS O MPUMEHEHUU XUMHUYECKUX
3HAHWA B PAa3TUYHBIX OONACTSIX HAyKH W TEXHUKH. ABTOPCKHI KOJJIEKTUB TOCTapajcs MOKa3aTh
BOKHOCTh MOJIYYEHHBIX 3HAHUW M B TMOBCEJHEBHOW >KM3HU. ABTOpPBI CTPEMATCS MPUBUTH y4alIUMCSA



OepeKHOE OTHOILEHUE K IPUPOJIE U K OKpYKaIoLIeMy MHUpPY, chOpMUPOBATh XMMHUYECKHH B3I HA BCE,
YTO UX OKPYXKAET — OT IPOLYKTOB IIUTAHUSA IO MATEPUAJIOB JIJIS )KMBOIIUCU U CKYJIBIITYPBI.

Mertoanyeckuii anmapar y4eOHUKOB BKJIIOYAET WHCTPYMEHTAapHil, 00eCreunBaIOmnuii HE TOJIBKO
OBJIAJICHUE IIPEIMETHBIMU 3HAHUAMHU U YMEHMSIMH, HO U JIMYHOCTHOE pa3BUTHE ydaiuxcs. OH nmomoraer
(dbopMupoBaTh MHTEpEC K HAyKe, YYBCTBO T'OPJOCTH 32 OTEUECTBEHHYIO HAyKy, 3HAKOMHUT C BKJIAJIOM
POCCHICKMX YYEHBIX B pa3BUTHE XHMHUH, CIHOCOOCTBYET YCBOCHHIO HOBBIX 3HAHHMH, MOWCKY |
nepepaboTke HOBOM MH(pOpMAIHH.

BaxxHast posib OTBOJIUTCS IEMOHCTPAIIHOHHBIM OIIBITAM, JJAOOPATOPHBIM M MPAKTHUECKUM paboTaMm,
KOTOPBIE XapaKTEPU3YIOT 3KCIIEPUMEHTAJIBHBIEC ACIEKThl XMMHHM W Pa3BUBAIOT NPAKTHUYECKHE HABBIKH
yuanuxcs. B KoHIe y4eOHUKOB IPUBOJAUTCS CIPAaBOYHBIN MaTepual.

Bomnpocel, 3agaun ¥ 3amaHus, NPEUIOKEHHBIE UIA 3aKpEIUICHHsS 3HAHMM B KOHIE Ka)KIO0Tro
naparpada, SBJISIOTCS pa3HOYPOBHEBBIMH, B TOM 4YHCJIE€ MPOOJEMHBIMH M MeETallpeIMETHBIMHU,
paccunTaHbl Ha aKTUBHYIO POJIb Y4aIerocs, Ha pelleHue Mpo0sieM B peallbHbIX KU3HEHHBIX CUTYaLlHsIX.
Oco0oe BHMMaHUE YAENSETCS OpraHu3allMi MPOEKTHOM JesTeNbHOCTH IIKOJBbHUKOB M MPHOOPETEHUIO
ONBITA Y4aCTHUS B IUCKYCCHSIX.

Mecto yuebHOro npenMera «XuMusa» B yaeOHOM IUIaHe

B yuebHOM mnaHe cpeaHeW WIKOJIBI Y4eOHBIM MpenaMeT «XUMHSA» BKIIOYEH B pasfel
«EctectBennsble Hayku». [Iporpamma yueOGHOro npeamMera « XUMHs» 7Sl CpeIHEro o01iero o0pa3oBaHus
Ha 6a30BOM ypoBHE paccunuTaHa Ha 34 4 (1 4 B HeZemo).



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEJIMETA

denepalibHBII TOCYIAPCTBEHHBIN 00pa30BaTENBHBIN CTaHAAPT CPETHEro o0Imero oOpazoBaHUs
yCTaHABIIMBAET cJenylomue TpeOoBaHUA K pe3ylbTaTaM OCBOCHHUS OOYYaIOUIMMHCS OCHOBHOMU
00pa3oBaTebHON IPOTPAMMBI:

* K JINYHOCTHBIM pe3yJIbTaTaM OCBOEHMSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMBbl:

1) BocmuTaHuE POCCUMCKOM TIpa’kKJaHCKOM MJIEHTHUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; PoauHOM, ropaocTu 3a CBOM Kpaii, cBor0 PoauHy, npounuioe u
HACTOSIII[ee MHOTOHAIIMOHATIRLHOTO Hapoaa Poccnu, yBakeHHE TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, (hiar,
TUMH);

2) ¢bopMHUpOBaHUE TPAKIAHCKOHN MO3UIIMKA KaK aKTHBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOTO
o0lIecTBa, OCO3HAIOLIETO CBOM KOHCTUTYLMOHHBIE IpaBa M OOSI3aHHOCTH, YB@XKAIOIIETO 3aKOH H
MIPaBOMOPSIOK, OOJIaJalOIer0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIIETO
TpaJMLIMOHHbIEC HAIIMOHATIbHBIE U 00II€YeIOBEYECKHE T'YMaHUCTHUYECKHE U IEMOKPAaTHYECKHE [IEHHOCTH;

3) TOTOBHOCTB K CiIy>KeHHIO OTEUYeCTBY, €0 3allNTe;

4) chopMUPOBAaHHOCTH MHUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOIECTBEHHOM NPaKTUKH, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, a TakXKe pazIudHbIX (opm
0OLIECTBEHHOTO CO3HAHMSI, 0CO3HAHUE CBOETO0 MECTa B MOJUKYJIBTYPHOM MHUPE;

5) chopMHpPOBaHHOCTP OCHOB CaMOpPa3BUTHS M CaMOBOCIMTAaHUS B COOTBETCTBUU C
o0L1eYeI0BeUYeCKUMHU [IEHHOCTSIMU U UieajlaMH IPa)IaHCKOro oOLIeCTBa; TOTOBHOCTh M CLIOCOOHOCTh K
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOU JNEATEIHHOCTH;

6) TOJIEpAHTHOE CO3HAHUE U TOBEACHUE B IOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH AMAJOr C JPYrUMH JIIOJbMH, JOCTHraTh B HEM B3aUMOIIOHMMAaHMs, HAXOJUTh OOIIME LENU U
COTPYIHUYATh ISl UX TOCTUKEHHUS;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JETbMM MJIAALIET0 BO3pPacTa, B3pOCIBIMH B
00pa3oBaTesIbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIEA0BATEIbCKOM, MPOSKTHON U IPYrUX BHUIAX
NeATeNbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U NIOBEJICHUE HA OCHOBE YCBOEHUS 00IIEUEI0BEYECKUX IEHHOCTEHH;

9) roTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MIPOTSKEHUH
BCEH JKU3HU; CO3HATEIbHOE OTHOLIEHHE K HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBHUIO YCIELIHOM
pohecCHOHATBHON 1 00LIECTBEHHON AEATEIbHOCTH;

10) scTeTnyeckoe OTHOLIEHHWE K MHpPY, BKJIHOYas ICTETUKY ObITa, HAyYHOIO M TEXHMYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUIA;

11) npuHATHE U peanu3alys IeHHOCTEeH 310poBOro U 6e30MmacHoro oopasa *KU3HH, MIOTPEOHOCTH B
(GU3M4EeCKOM CaMOCOBEPIICHCTBOBAHUM, 3aHATUSX CIIOPTUBHO-03JI0POBUTENBHON  JEATENbHOCTBIO,
HENpUATHE BPEIHBIX PUBBIYEK: KYPEHUS, YIIOTPEOIEHHSI aJKOr0JIsl, HAPKOTHKOB;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (PU3MYECKOMY U IICHUXOJOIHUECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIIOAEH, yMEHHE OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3HaHHBI BbIOOp Oynymied mnpodeccu M BO3MOXKHOCTEH peanu3alud CcOOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOIIEHHE K NMPO(EeCCHOHATBHON NEeSATEIbHOCTH KaK BO3MOXKHOCTH y4yacTHs B
pelIeHNH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0IIEM;

14) cpopMHPOBAHHOCTh HKOJOTMYECKOTO MBIIUICHUS, TOHUMAHUS BIMSHUSA COLMAIBHO-
HSKOHOMHYECKUX MPOLIECCOB HA COCTOSHME NPUPOJHOM M COLMANbHOMN Cpelbl; MPUOOpETeHHE OIbITa
9KOJIOTOHAIIPABJIEHHOM 1EATENbHOCTH;

15) oTBETCTBEHHOE OTHOILIEHHE K CO3aHUIO0 CEMBM HA OCHOBE OCO3HAHHOTO NMPHHATHUS LIEHHOCTEH
CEMEMHOM KU3HHU;

* K METanpeJMEeTHBIM pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl:



1) yMeHne caMOCTOSITENIBHO ONPENENATh eI AESITEIbHOCTH U COCTaBJIATh IJIaHbl ACATEIbHOCTH;
CaMOCTOSITEJIBHO OCYLIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH JESTEIbHOCTD; UCIOJIb30BaTh BCE
BO3MOXHBIE PECYpPChl I JOCTM)KEHMs MOCTABJICHHBIX LIEJIEH M peanu3aluy IUIAHOB JIEATEIIbHOCTH;
BBIOMPATH YCIEUIHBIE CTPATETHH B PA3IMYHBIX CUTYaIUX;

2) yMeHHME NpPOAYKTHBHO OOWIATBCA U B3aMMOJCHCTBOBATH B  IIPOLIECCE COBMECTHOMN
NEATeNbHOCTH, YYHUTBHIBATH MO3UIMHM JPYIrUX YYaCTHUKOB JEATENbHOCTH, 3((eKkTuBHO paszpemarb
KOH(Q)JIUKTEI;

3) BiIajgeHHE HAaBbIKAMU  I103HABATEIbHOM, Yy4eOHO-MCCIIEOBATENLCKOM U IPOEKTHOM
JEeATeIbHOCTH, HaBBIKAMHU pa3pelIeHus] MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METO/I0B PELICHUS MPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IIO3HAHMS;

4) TOTOBHOCTH M CHOCOOHOCTHP K CaMOCTOATEIbHOHW HMH(OPMAMOHHO-IIO3HABATEIHHON
NeSITEeIbHOCTH, BJIa/J€HWE HaBBIKAMH IOJIyY€HUST HEOOXOAUMOW HH(pOpMaluu M3 cloBaped pas3HbIX
TUIIOB, YMEHHE OPHUEHTHUPOBATHCA B PAa3IMYHBIX UCTOYHHKAX MH(OpMAalW{, KPUTHUECKU OLIEHHWBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYYaEMYIO U3 Pa3IMYHbIX HCTOYHHKOB;

5) yM€eHHe UCIO0JIb30BaTh CPeICTBA MH(MOPMALIMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIOTHH (anee
— HUKT) B peluieHuu KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3AlMOHHBIX 3aJa4 ¢ COOIIOJCHUEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKH OE€30MacHOCTH, TUTHEHBbI, pecypcocOepexeHHsl, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€301aCHOCTH;

6) yMeHue onpeAensaTh Ha3HaueHHe U QYHKIIUU Pa3INYHbIX COLMAIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEIbHO OLEHUBaTh M NPUHUMATh PELICHUS, OIpPENENsIONINe CTPATETHIO
MOBEJICHHUS, C YIE€TOM I'PaXTaHCKUX U HPABCTBEHHBIX [IECHHOCTEH;

8) BiasieHne SA3bIKOBBIMHM CPEACTBAMH — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOUKY
3peHus, UCTOIb30BaTh a/IeKBATHHIE SI3BIKOBBIE CPEICTBA;

9) BnajeHre HABBIKAMH TO3HABATEIILHON pediieKCHH KaKk OCO3HAHUS COBEPINAEMBIX ICHCTBUNA U
MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YAbTATOB M OCHOBAHHI, IPAHUIl CBOETO 3HAHUS U HE3HAHUS, HOBBIX
MO03HABATENIbHBIX 3a/1a4 U CPEJICTB UX TOCTHKEHUS;

* K IIPEJIMETHBIM pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMbl, OTHOCSIIIUMCS
K yueOHOMY HpeaMeTy «XUMHUsD» Ha 0a30BOM YPOBHE:

1) chopMUpPOBaHHOCTH MPEACTABICHUN O MECTE XUMUU B COBPEMEHHOM Hay4yHOU KapTHHE MUDA;
MMOHUMAaHKE POJIM XUMUU B (POPMHUPOBAHUM KPYro3opa v (GPyHKIIMOHAJIBHOM TPAMOTHOCTH YeJIOBEKa JIJIs
pelIeHUs MPAKTUYECKUX 3a/1a4;

2) BiaJeHUE OCHOBOMOJATAIOIIMMU XUMHYECKUMH TIOHATUSMH, TEOPUSMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEH U CUMBOJIUKOM;

3) BlajieHre OCHOBHBIMHU METOJIaMU HAY4YHOT'O MMO3HAHUS, UCIIOJIb3YeMbIMU B XUMUU: HAOIIOICHHE,
OTHCaHUEe, U3MEpPEHHE, HKCIEPUMEHT; YMEHHE 00padaThiBaTh, OOBICHATH PE3YJbTaThl MPOBEACHHBIX
OTIBITOB U JIENIaTh BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTH MPUMEHSATh METOAbl MO3HAHMS MPHU PEIICHUU
MPAKTUYECKUX 3a/1a4;

4) chopMUPOBAaHHOCTb YMEHHUS J/aBaTh KOJIMYECTBEHHBbIE OLIEHKHM M TPOBOAUTH PACUETHl IO
XUMHUYECKUM (HOpMyNiaM U YpaBHEHUSIM;

5) BazieHue npaBUJIaMU TEXHUKU 0€30MaCHOCTH P UCTOJIb30BAaHUHM XUMUYECKUX BEIECTB;

6) chopMHpPOBaHHOCTh COOCTBEHHOH MO3MIMK IO OTHOIICHUIO K XMMHYECKOH HH(OpMaiu,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;

7) s oOy4aromuxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI OBJIAJIEHHE OCHOBHBIMH
JOCTYITHBIMU METOJJaMHU Hay4YHOT'O TIO3HAHMS.

Kpumepuu OYEHKU npedmemelx, Memanpedmemelx U JTUYHOCNIHBIX PE3Yibmanios



JloCTIKeHNE JTUYHOCTHBIX PE3YJIbTaTOB OLIEHUBACTCS HAa KA4eCTBEHHOM ypoBHE (06€3 OTMETKH).
ChopMupOBaHHOCTH METANPEAMETHBIX U MPEJIMETHBIX YMEHUH OIIEHUBAETCS B OaJlIax MO pe3yabTaTaM:

* CTapTOBOM JMArHOCTUKHM TOTOBHOCTH K H3YYEHHUIO MpeameTra «XUMHUs» (IMarHOCTUYECKas
pabota B Havaje y4yeOHOTO Troja, B XOJI€ KOTOPOHW MPOBEPSIOTCS IMPEIMETHBIE M METalpeIMETHBIC
pe3yabpTaThl MPEAbLAYIIEr0 ToAa). Pe3ynpTaThl cTapTOBOM AMArHOCTUKU SBIISIOTCS OCHOBAaHMEM JUIS
KOPPEKTUPOBKH YUEOHBIX MPOrpaMM U WHAMBUAyAIM3alMA Y4€OHOW AEATENbHOCTH (B TOM 4YHCIE B
paMKax BBIOOpAa YPOBHS H3YUEHHS IPEIMETOB) C YYETOM BBIJCICHHBIX AaKTYaJbHBIX MpoOeMm,
XapaKTEpHBIX JUISl KJIacca B LIEJIOM, U BBISBJIEHHBIX IPYII PUCKA;

* TEKYIIEr0 KOHTPOJiA (YCTHBIE U MHUCBbMEHHBIE ONPOCHI, JIAOOPATOPHBIE U IPAKTHUYECKUE PadOTHI,
TBOpUYECKHE padOTHI, HamUcaHue pedepaToB, yaeOHbIC UCCICOBAHUS U YUCOHBIC TPOCSKTHI, 3aIaHUS C
3aKpPBITBIM OTBETOM H CO CBOOOJHO KOHCTPYHPYEMBIM OTBETOM — TMIOJHBIM U YaCTUYHBIM,
WHIUBUAYaAJIbHBIE U IPYNIOBbIE (POPMBI OLIEHKH, CaMO- M B3aMMOOILIEHKa, pediekcus u ap.). Tekymias
OIIEHKAa MOXET ObITh (popMUpYIOIIEH, T. €. TIOIIEPKUBAIONIEH W HAMPABJSIONICH YCUINS yJallerocs, u
JIMarHOCTHUYECKOM, CIIOCOOCTBYIOIIEH BBISBICHUIO M OCO3HAHUIO YUUTEJIEM U YYaIIUMCS CYIIECTBYIOIINX
npobseM B 0Oy4eHHH. Pe3ynbTaThl TEKYIIEH OIIEHKH SIBISIOTCS OCHOBOW JUISI MHAWBHIYyaJIU3alUU
y4eOHOM AEATEeIbHOCTH U KOPPEKTUPOBKU MHIUBUAYAIBHOIO Y4eOHOTO IJIaHa, B TOM 4YHCJIE U CPOKOB
M3Y4EHHUs TeMbl/pa3ziena/mpeMeTHOTO Kypca;

* TEeMaTH4YECKOW OIIEHKHU (BBINOJHEHHE KOHTPOJBHBIX PabOT MO OTIAENbHBIM TeMaM Wi OJioKkaM
TeM, 2 pa®oThl B roxa). Pe3ynpTaThl T€MaTHYeCKON OLIEHKHU SBISAIOTCS OCHOBAaHUEM ISl TeKylIeil
KOPPEKIHMH Yy4eOHOU JesITeNbHOCTU U €€ MHIMBUTyaIu3aliy;

* IPOMEXYTOUHOTO KOHTPOJISi, KOTOPBIM MPOBOAUTCA B KOHIIE KaXKJIOTO IMOJIYTOAMSI U B KOHIIE
y4eOHOTO TOJa Ha OCHOBE pE3y/IbTaTOB HAKOIUJICHHONM OIIGHKM U PE3YJIbTaTOB BBIOJIHEHUS
TEMaTUYECKHX IPOBEPOUYHBIX paboT;

* HUTOTOBOTO KOHTPOJIA, KOTOPBIM OCYIIECTBISETCS HAa OCHOBAHUU pE3YyIbTaTOB BHYTPEHHEH
(BBITIOJIHEHWE WUTOTOBOM pabOTHI) W/MIIM BHEUTHEH OIEHKH (MMPOXOXKACHHE TOCYAapCTBEHHOW HWTOTOBOMU
arrecraiuu). iToroBsie paboThl MPOBOJATCS MO TEM IpeaMeTaM, KOTOpble sl JAHHOTO 00ydaromerocs
HE BBIHECEHBIHA TOCYApPCTBEHHYIO UTOTOBYIO aTTecTanuio. PopMa HTOroBON pabOTHI MO MPEAMETY
YCTaHABIIMBAETCS  pEUICHHEM IMEeJarorM4eckoro COBeTa MO0  MPEACTABICHUIO  METOJUYECKOTO
oObeauHeHusa yuutenei. Mroroeoil paGotoit mo ydeOHOMY mpeaMeTy «XHUMHUS» IJIs BBITYCKHHUKOB
CpeIHell HIKOJbI MOXKET CIYKUTh MHCbMEHHas MpoBepouHas paboTa WM NMUChMEHHas MPOBEpOYHAas
paboTa ¢ yCTHOM 4acThIO WM C MPAKTHUECKON paboTo#l (IKCIEPUMEHT, UCCIeI0BaHUE, OTBIT U T. I1.), a
Takke yCcTHbIE (opMbl (WMTOrOBBIM 3adeT Mo Owieram), 4Yacth moprdoano (mombopka padoT,
CBUJIETEIHCTBYIOIIAS O JOCTIKEHUHU BCeX TPEOOBAHMM K MPEAMETHBIM pe3ylibTaTaM oOydeHusi)  T. .

[Tnanupyemblie pe3yabTaThl OCBOCHUS y4eOHOTO mpeaMeTa «XuMus» Ha 6a30BOM YPOBHE CPEIHETrO
o01ero oOpa3oBaHus

[InanupyeMbIMU JTUMYHOCTHBIMU PE3yJIbTaTaMH B PAMKaX OCBOCHHUS Y4EOHOTrO MpeaMera « XUMUsH»
SIBJISIFOTCSL:

1) B cpepe oTHOIIEHUH 00yUaromxcs K cede, K CBOeMY 3/10pOBBIO, K IO3HAHUIO ce0sL:

— OpHeHTalus OOy4yaroluuxcs Ha JOCTHKEHHE JHYHOTO CYACThs, PeaH3alUi0 TMO3UTHBHBIX
KU3HEHHBIX TMEePCHEKTUB, HHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOTIPEIEIEHHUIO, CIIOCOOHOCTh CTABUTD LEJIU M CTPOUTH KU3HEHHBIE TUIaHBI;

— TOTOBHOCTB U CIIOCOOHOCTh 00ecneunTh ce0e U CBOMM OJIM3KHM JIOCTOWHYIO KHU3HB B Ipoliecce
CaMOCTOSITENILHOM, TBOPUECKON Y OTBETCTBEHHOM JI€ATENBHOCTH;

— TOTOBHOCTH M CHOCOOHOCTh OOy4alomUXcsd K OTCTAaUBaHMIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHMs, TOTOBHOCTb U CIIOCOOHOCTb BBIpPAOaThIBATH COOCTBEHHYIO IO3MLMIO TI0
OTHOIIEHHIO K OOLIECTBEHHO-TTOJUTUYECKHM COOBITHSM MPOIUIOTO U HACTOSIEr0 Ha OCHOBE OCO3HAHUS
Y OCMBICIIEHUSI HICTOPUH, TYXOBHBIX IIEHHOCTEH M JOCTH>KEHHI Halllel CTpaHbl;



— TOTOBHOCTH U CHOCOOHOCTH OOy4aromuxcsi K CaMOpPa3BUTHUIO M CaMOBOCHHUTAHHUIO B
COOTBETCTBUH C OOIIEYETOBEUYSCKIMH IIEHHOCTSIMH U UACaTaMHU I'Pa)XIaHCKOTO 00IIecTBa, MOTPEOHOCTH
B (DM3MYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATUAX CHOPTHBHO-03I0POBUTEIBHOM JIEATETHLHOCTHIO;

— TPUHATHE U peanu3anus HEHHOCTEeW 3/J0poBOro M 0Oe3omacHOro obpasa >KU3HHU, OepekHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY M IICHXOJOTHYECKOMY
3/10pOBbIO;

— HEMPUATHE BPEAHbIX IPUBBIUEK: KYPEHUs, YIIOTPEOICHUS aJIKOr0Jisl, HAPKOTHKOB;

2) B cdepe oTHOmIeHU# oOydatonuxcst K Poccun xak k Pogune (Otedectny):

— poccuiickas MJEHTHUYHOCTb, CIIOCOOHOCTh K OCO3HAHHIO POCCUHCKON HWIAEHTUYHOCTU B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTU K HUCTOPUKO-KYJIbTYPHOH OOIIHOCTH POCCUICKOTO
HapoJa u cynpbe Poccnn, naTpuoTusm, roTOBHOCTD K cyKeHHI0 OTeuecTBy, €ro 3aluTe;

— YBa)XXEHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepen PonmHoMl, ropmoctu 3a cBOM
Kpai, cBoto PoxauHy, mponuioe W HacTosllee MHOTOHAalMOHaNbHOro Hapona Poccum, yBaxkeHue
rocy/lapCTBEHHBIX CHMBOJIOB (rep0, ¢uiar, TUMH)

; — (QopMupOBaHHE YBa)XKE€HUS K PYCCKOMY S3BIKYy KaK IOCyJapCTBEHHOMY s3bIKy Poccuiickoii
®denepany, sIBISIIOIIEMYCSI OCHOBOM POCCUIICKOI UIEHTUYHOCTH U TJIaBHBIM (PaKTOPOM HAIlMOHAJILHOTO
CaMOOIIpeIeIICHNUS;

— BOCIHTAHUE YBAXXEHUSI K KYJIbTYpE, SI3bIKaM, TPAJUIUAM U 00bIYasiM HapOJIOB, POKUBAIOIINX
B Poccuiickoit @enepanuu;

3) B cpepe OTHOIICHHUI 00YUAIOMIUXCS K 3aKOHY, TOCYJIaPCTBY U K TPAXIAHCKOMY OOIIECTBY:

— IPaXJaHCTBEHHOCTh, I'PaXkIaHCKas MMO3ULIMS aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUIICKOTO
oOmiecTBa, OCO3HAIOLIETO CBOM KOHCTUTYILMOHHBIE IpaBa W OOSI3aHHOCTH, YBAXKAIOIIETO 3aKOH H
MPaBOMOPSIOK, OCO3HAHHO TMPUHUMAIOLIET0 TPAJAUIMOHHBIE HAlMOHANBHBIE M O0OIIEeYeIOBEUYECKUe
T'YMaHUCTHYECKHE U JEMOKPATUUYECKHE LIEHHOCTH, TOTOBOTO K YYaCTHIO B OOILIECTBEHHON KU3HU;

— TpU3HAHHME HEOTUY)KJAEMOCTH OCHOBHBIX NIpaB M CBOOOJ uelOBEKa, KOTOPbIE MpPHUHAIIEKAT
KKJOMY OT POXJEHHUS, TOTOBHOCTh K OCYIIECTBJICHHUIO COOCTBEHHBIX IpaB U cBOOOJ 063 HapyIIeHHs
mpaB ¥ CcBOOOJ JPYruX JHI], TOTOBHOCTb OTCTanBaTh COOCTBEHHBIC IpaBa U CBOOOJBI 4YeJOBEKa M
rpaXXJaHUHA COTJIACHO OOUICNpPU3HAHHBIM NPUHLKIIAM M HOpPMaMm MEXKJIYHApOJHOTO IpaBa U B
cootBercTBUM ¢ KoncTtuTynuent Poccuiickoit @enepanuu, npaBoBasi ¥ NOJUTAYECKAsI TPAMOTHOCTb;

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U OOIIECTBEHHOI
MIPaKTUKU, OCHOBAHHOE Ha JMAJore KyJIbTYp, a TaKKe Pa3IUyHbIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAaHUE CBOET0 MECTa B NOJUKYIBTYPHOM MHPE; HWHTEpUOpHU3ALUs LIEHHOCTEW AEMOKpaTUH H
COLMAIBHOW COJMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PEryJIMPOBAHUIO OTHOIICHUI B IpylIe WUIu
COLIMAIbHOW OpraHu3aluu;

— TOTOBHOCTh OOY4YalIIUXCS K KOHCTPYKTUBHOMY YYacTHIO B TMPUHATUU PEILCHUH,
3aTparuBarOIIMX TMpaBa M HHTEPECHl, B TOM 4YHCIE B pa3Nu4HbIX (opMax OOIIEeCTBEHHOM
CaMOOpraHU3allii, CAMOYIIPABJICHUS, OOIIECTBEHHO 3HAYUMOMN e TEIbHOCTH;

— MPUBEPKEHHOCTh UAESIM HHTEPHAIIMOHAIM3MA, JPY>KObI, paBEHCTBA, B3aMMOIIOMOII HAPOJIOB;
BOCIIUTAHUE YBAXUTEIBHOTO OTHOILIECHUS K HAIMOHAIBHOMY JOCTOMHCTBY JIIOJ€H, UX UYBCTBaM,
PETUTHO3HBIM YOKACHUSM;

— TOTOBHOCTb OOYy4aroIMXCs MPOTUBOCTOSTh HICOJOTUU HKCTPEMM3Ma, HAIMOHAIU3MA,
KceHOo(oOUH, KOPPYMIMH, TUCKPUMUHAIINY 110 COI[MAILHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM
MPU3HAKaM U JPYTUM HETaTUBHBIM COLMATIBLHBIM SIBJICHUSIM;

4) B cdepe OTHOIIEHUH 00YUYAIOIINUXCSI ¢ OKPYXKAIOIIMMH JIIOJIbMU:

— HPABCTBEHHOE CO3HAHWE U MOBEJCHUE HAa OCHOBE YCBOEHHs OOIIEUYEIOBEUECKUX LIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS W TOBEJICHHS B MOJHKYIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH

10



IUAIOT C JPYTMMHU JIIOJIbMU, JOCTATaTh B HEM B3aUMOTIOHMMAaHUs, HAXOIUTh OOIIMEe Iend |
COTPYIHHUYATH IS UX TOCTHXKEHUS;

— TPHUHITAE TYMaHUCTUYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXKHUTEIHHOE W JOOpOXKeIaTenbHOe
OTHOIICHHE K IPYroMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K COMEPEKUBAHUIO U (POPMUPOBAHUE TMMO3UTUBHOTO OTHOIIEHUS K JIIOJIIM, B TOM
YHCIIe K JIUI[AM ¢ OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0OPOBBSI H UHBAIHJIAM; OEPEIKHOE, OTBETCTBECHHOE
¥ KOMIIETCHTHOE OTHOIICHUE K (PU3MYECKOMY U IICUXOJOTHISCKOMY 370POBBIO APYTUX JIOJCH, YMEHUE
OKa3bIBaTh TIEPBYIO TIOMOIIIb;

— (opmupoBaHUe BRIPAXKCHHOH B MIOBEICHUN HPABCTBEHHOU IMO3UIIMN, B TOM YHCIIE CIIOCOOHOCTH
K CO3HATCIILHOMY BBIOOpY 100pa, HPABCTBEHHOTO CO3HAHHWS W TIOBEJICHUS HA OCHOBE YCBOCHWS
00IIeYeIOBEUSCKUX IICHHOCTEH 1 HPABCTBEHHBIX YYBCTB (YECTH, JI0JITa, CIPABEIMBOCTH, MIJIOCEPIUS U
TPYKEITI00us);

— BBIPA0OTKAa KOMITETEHITUA COTPYAHHYECTBA CO CBEPCTHUKAMH, JETHMH MIIAJIIIETO BO3pAaCTa,
B3pOCIBIMU B 00pa30BaTeNbHOM, OOIECTBEHHO TMOJIE3HOW, Y4eOHO-HCCIE0BATEIHCKON, TPOSKTHON U
JIPYTUX BUAAX NEATEITHHOCTH;

5) B cdepe OTHOIIEHMH OOydalOIUXCS K OKpYXKAIOUEeMy MHPY, K IKUBOW MpUpPOAE,
XYyJI0’)KECTBEHHOU KYJIbTYpE:

— MHPOBO33PCHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHWYECKOMY TBOPYECTBY, BJaJICHUE JOCTOBEPHON WHMOpManued o
MEPEIOBBIX JIOCTIKCHUSX M OTKPBITUAX MHPOBOH M OTCYECTBEHHOW HAYKH, 3aMHTCPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIIEeCTBA;

— TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKECHUN
BCEel JKM3HHU; CO3HATEIbHOE OTHOILIEHHE K HENPEephIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCIEIIHOM
npoheCcCHOHANTBHOU U 00IIIECTBEHHOM JIEATEILHOCTH;

— DJKOJIOTHYecKas KyJabTypa, OepekHOe OTHOIIEHHWE K POJHOM 3emJe, MPUPOAHBIM OorarcTBam
Poccun u Mupa, moHUMaHue BIMSIHUS COLUAIBHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM
U COLMAIBHON Cpelbl, OTBETCTBEHHOCTH 3a COCTOSIHHE MPUPOIHBIX PECYpCOB, YMEHUUW M HABBIKOB
pPa3yMHOro MPHUPOJIOTIOIB30BAHUS, HETEPIIMMOr0 OTHOUICHHUS] K JEUCTBUAM, IPUHOCSIIUM Bpel
9KOJIOTHH; MPUOOPETEHUE OIbITa SKOJIOTOHANIPABICHHOM JIESTEIILHOCTH;

— DCTETUYECKOE OTHOIICHHE K MHUPY, TOTOBHOCTH K 3CTETHUYECKOMY 00YCTPOICTBY COOCTBEHHOTO
ObITA;

6) B cdepe OTHOLIECHUI 00YyYaIOUIUXCS K CEMbE U POJUTENSM, B TOM YHUCIIE MOArOTOBKA JIUYHOCTH
K CEMEHWHOM )XKU3HU:

— OTBETCTBEHHOE OTHOIICHHE K CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOIO MPUHATHUSA IICHHOCTEH
CEMEHMHOM KU3HH;

— MOJIOKUTETBHBIA 00pa3 CeMbH, POIUTENHCTBA (OTIOBCTBA U MATEPUHCTBA), HHTEPUOPHU3ALUS
TPaJAULIMOHHBIX CEMEUHBIX IEHHOCTEH;

7) B chepe OTHOLIECHHUH 00yJaromuXcst K Tpyay, B cepe colnanbHO-3KOHOMHUECKUX OTHOIIEHUH:

— yBa)keHHe BcexX (PopM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOEH COOCTBEHHOCTH;

— OCO3HaHHBIM BBIOOp Oymymied mpodeccuu Kak MyTh U CIOCOO peanu3anu COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

— TOTOBHOCTH OOYUaIOIIUXCsA K TPYAOBON MPoQPecCHOHATBHON NEATENHHOCTH KaK K BOZMOKHOCTH
y4acTHs B PELICHUH JTUYHBIX, OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;

— TOTPEOHOCTh TPYIOUTHCS, YBOXKEHHE K TPYAYy U JIOASAM TpPYAa, TPYAOBBIM JTOCTHXKEHUSIM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K Pa3HBIM BUJIaM TPYIOBOH IS TEIHHOCTH;

— TOTOBHOCTH K CaMOOOCTYXMBAaHUIO, BKIIOYass OOYYeHHE U BBIMOJHEHHE JIOMAIIIHUX
00s13aHHOCTEH;
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8) B ctepe OTHOLIEHUH (PU3NUECKOTO, IMCHUXOJIOTMYECKOrO, COLUAIBHOTO U aKaJeMHUYECKOTO
Omaromnoaydunst 00yJaromuXcs:

— (usnyeckoe, IMOIMOHAIBHO-TICUXOJIOTHYECKOE, COIHATIBHOE Oaronoirydre oOydJaronuxcs: B
KM3HM OOpa30BaTEJIbHONH OpraHW3aliM, OIIYIIEHHE JETbMH O€30MaCHOCTU U IICHXOJIOTHYECKOTO
KoM(opTa, THPOPMALMOHHOW OE30MTACHOCTH.

[Tmanupyemble MeTanpeaAMETHBIC PE3YJIbTaThl OCBOCHHS y4eOHOTO MpenMeTa «XuMus Ha 0a30BOM
YpOBHE

[Inanupyemble MeTanpeaIMETHbIE PE3YIbTaThl B paMKaX OCBOEHHS y4eOHOro npeamera «XuMHs»
MPEJCTaBIICHBI TPEMSI TPYIIIaMU YHUBEPCATBHBIX yaeOHbIX neiicteuit (YY /).

1. PerynsaruBHble yHUBepcalbHbIE ydeOHbIE 1EHCTBUS

BeinmyckHuK HayduTes:

— CaMOCTOSITEJIBHO OTPEAENATh IIeNIM, 3aJaBaTh MapaMeTpbl U KPUTEPUH, 1O KOTOPHIM MOKHO
OTIPENIETUTh, YTO 1IeJTh JIOCTUTHYTA;

— OIICHHUBATh BO3MOJXHBIC IIOCJICACTBUA HOOCTUXCHUA MOCTaBJIEHHON e B AOCATCIBHOCTH,
CO6CTB€HHOI\/'I KU3HU U )KU3HU OKPYKAIOIIHUX J'IIO)IGﬁ, OCHOBBIBAsICh Ha coo6pa>1<eH1/mx OTUKH U MOPaJin;

— CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a/Jadyd B OOpa30BATEIbHOW JCATEIHPHOCTH U B
KU3HCHHBIX CUTYyallUsIX;

— ONCHUBATHL PECYpPChbI, B TOM YHUCJIC BpEMA U APYTrU€ HEMATCPUAIIBHBIC PECYPCHI, HGO6XO}II/IMBI€
JUTSI TOCTHIKEHUS TTOCTABJICHHOM paHee e,

— BBIOMPATH ITYTh JOCTHKCHUS 11€JIH, TUTAHUPOBATH PEIICHUE TTOCTABICHHBIX 33]1a4, ONTHMU3UPYS
MaTepuaibHbIC U HEMaTepuaIbHbIC 3aTPaThI,

— OopraHu3oBbIBaTh A()PEKTUBHBIA TOUCK PECYpCOB, HEOOXOAMMBIX JUIS JOCTHIKCHUS
MMOCTaBJICHHOM I1EIIH;

— COIOCTABJISATH MOJYYCHHBIA PE3YJIBTAT IEATEIBHOCTH C TIOCTABJICHHON 3apaHee 1EIbIO.

2. [To3HaBaTenbHBIE YHUBEPCATIbHBIE YUeOHbIE JEHCTBUS

BobinmyckHUK Hay4YUTCS:

— HCKaTh U HaxOoJUTh OOOOUIEHHBIE CHOCOOBI pElIeHUs 3a/ady, B TOM YHCJIE OCYLIECTBISTH
pa3BepHYTHI MH(DOPMALIMOHHBIN MOUCK U CTaBUTh HA €r0 OCHOBE HOBBIC (yueOHBIC U MMO3HABATEIIHHbIC)
3a/1a4u;

— KPUTHYECKH OIICHHBATh W MHTEPIPETUPOBATH MHPOPMAIIMIO C Pa3HBIX MO3UIUHN, pacClO3HABATh
1 (PUKCUPOBATh MPOTUBOPEUHs B UHHOPMAITMOHHBIX UCTOYHUKAX;

— UCHOJB30BaTh pPAa3IMYHBIE MOJEIBHO-CXEMAaTUUYECKHE CpeACTBa JUId MpeACTaBICHUS
CYIIECTBEHHBIX CBS3€ii W OTHOIIEHUH, a TakKe MPOTUBOPEUUH, BBISIBICHHBIX B HHGOPMAIMOHHBIX
HMCTOYHUKAX;

— HaxOJIUTh M TPUBOJAUTH KPUTHYECKHE apryMEHThl B OTHOUICHUH JEHCTBUN M CYXKIEHUI
JPYroro; COJIep>KaTelbHO OTHOCUTHCA K KPUTHMUECKMM 3aMEUaHUSM B OTHONIEHHMH COOCTBEHHOTO
CYXJICHHUS, pacCMaTPUBaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTH 32 paMKH Y4EOHOTO TMpeAMeTa W OCYIIECTBIATH IIeJIEHANIPABICHHBIN TOUCK
BO3MOYHOCTH IIHUPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHUS;

— BBICTpaMBaTh WHAMBHIYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUUYEHUS CO
CTOPOHBI IPYTHX YYACTHUKOB U PECypCHBIE OTPAaHHUCHUS;

— MEHATH U YACPKUBATh Pa3HbIe O3UIIMH B MO3HABATEIHLHON JESTELHOCTH.
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3. KomMmyHUKaTHBHBIE YHUBEpCATbHbIC YUeOHbIE ICHCTBHIMA

BeInyckHUK Hay4duTes:

— OCYILIECTBJIAThH ACJIIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3pPOCIBIMU (Kak
BHYTpH 00pa3oBaTelIbHONW OpTraHM3allMy, TaK M 3a €€ MpejiejamMu), IoA0upaTh NapTHEPOB JIs J1EJI0OBOM
KOMMYHMKAIMH, UCXOJI U3 COOOpaXKEHUM pe3yabTaTUBHOCTH B3aUMOJEHCTBYS, a HE JIMYHBIX CUMITIATHII;

— TIPH OCYHIECTBIICHUH T'PYMIIOBOM pabOTHI OBITh KaK PYKOBOJAUTEIIEM, TaK U WICHOM KOMaH]IbI B
pa3HbIX poJsX (TeHepaTop ujiei, KpUTUK, UCIIOJHUTENb, BBICTYIAIOLIUHN, SKCIEPT U T. 11.);

— KOOpDJAMHHUPOBaTb W BBINOJHATH pPAadOTy B YCIOBUSAX pPEAJbHOTO, BHUPTYaIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BEepHYTO, JIOTUYHO W TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCIOJIH30BAHHEM aJCKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaThb KOH(l)J'II/IKTOFCHHBIe CUTyalluu U MIpEaAOTBpallaTh KOH(l)J'II/IKTI)I 0 Ux aKTUBHOU
(1)3351, BBICTpauBaTh JACJIOBYIO U 06pa301aaTenLHy}0 KOMMYHUKalWIO, n30erast JIMYHOCTHBIX OLICHOYHBIX
CYXKJICHUH.

[InanupyeMble TIpeMETHBIC PE3yJAbTAaThl OCBOCHUS Y4eOHOTO mMpeaMmeTa «XuMHs» Ha 0a30BOM
ypOBHE

B pesynbrare uzydenns yaeOHOTO TIpeaMera «XUMHs» Ha YPOBHE CpelHEro olmiero oopa3oBaHus
BBIITYCKHUK Ha 0a30BOM YPOBHE HAYUUTCS:

— packpbIBaThb Ha MPUMEpPax POjb XUMHH B (POPMHpPOBAHMM COBPEMEHHOW HAay4YHON KapTHUHBI
MHpa U B IPAKTUUYECKON AESITETbHOCTH YEIOBEKa;

— JIEMOHCTPUpPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXAY XUMHUEH U APYrUMHU €CTECTBEHHBIMHU
HayKaMH;

— pacKpbIBaTh Ha MIPUMEPax MOJIOKEHUS TEOPUU XUMUYECKOro ctpoeHust A. M. bytiepoBa;

— moHuUMaTh ¢uzudeckuii cmbich Ileproandeckoro 3akona JI. M. MenneneeBa u Ha €ro OCHOBE
OOBSCHATH 3aBUCHMOCTH CBOWCTB XHMMHUYECKHUX 3JEMEHTOB W OOpa3oBaHHBIX MMM BELIECTB OT
AIIEKTPOHHOTO CTPOEHUS aTOMOB;

— OOBSICHATH MPUYKMHBI MHOT000Opa3us BEIECTB HA OCHOBE OOIIMX MPEACTaBIeHUI 00 UX COCTaBe
U CTPOEHUH; — MPHUMEHATH MPaBHJIa CUCTEMATUYECKON MEXIyHapOJHOM HOMEHKIATYphl KaK CpeacTBa
pa3nuyeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

— COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIBI OPraHUYECKHX BEIIECTB KaK HOCHUTENEH
nH(pOpPMallUd O CTPOSHUHU BEIECTBA, €0 CBOICTBaX M MPUHAIICKHOCTH K OIPENCICHHOMY KIAcCy
COEIMHEHUI; — XapaKTepU30BaTh OPraHUYECKUE BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOICTBaM,
yCTaHABIUBATh MPUUYMNHHO-CJIEICTBEHHBIE CBSI3U MEK/Y JAHHBIMU XapaKTepUCTUKAMU BELIECTBA;

— TMPUBOJUTH TPUMEPbl XHMHUYECKUX PEaKIUi, pPacKphIBAIOIIMX XapaKTepHbIe CBOICTBa
TUMWYHBIX TPEJCTaBUTENEH KJIacCOB OpPraHMYECKUX BEHIECTB C LEJIbl0 UX HIACHTH(PHUKAIUU
1 00BsICHEHUS 00JIaCTH TPUMEHEHUS;

— MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XMMUYECKUX PEAKIIMil HA OCHOBE 3HAHUM O TUIAX
XMUMHYECKOH CBSI3U B MOJIEKYJIaX PEAareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

— MHCHOJB30BaTh 3HAHUS O COCTaBE, CTPOCHUM M XUMHUYECKHUX CBOMCTBAax BEIIECTB JUIS
0€30MacHOTO MPUMEHEHUS B IPAKTUUECKOH JeATeNbHOCTH;

— TPUBOAWTH TPUMEPHl MPAKTUYECKOTO HKCIONBb30BAaHUS MPOAYKTOB IepepadOTKu HEPTH U
MPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHMH (MOJUATHIICHA, CHUHTETHYECKOTO Kayudyka,
aIleTaTHOTO BOJIOKHA);

— TPOBOJUTH OMBITHl MO PACINO3HABAHUIO OPraHUYECKHX BEIIECTB — TJIMLEPUHA, YKCYCHOU
KHUCTIOTHI, HEMPEAECNbHBIX JKHPOB, TJIFOKO3bI, KpaxMaja, OEJIKOB — B COCTaBe MHUIIEBBIX MPOAYKTOB U
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KOCMETUYECKHX CpEJACTB; — BIAJETh NpaBWIAMH M IMpHeMamMu Oe3zomacHoil paboTbl mpu paboTe ¢
XMMUYECKUMU BEIIECTBAMH U JIA0OPATOPHBIM 000PYyI0BAHUEM;

— YCTaHaBJIMBaTh 3aBHUCHUMOCTb CKOPOCTH XMMHYECKON pEaKIUu U CMEIIEHHUS XUMUYECKOTO
paBHOBECHS OT PA3IUYHBIX (DAKTOPOB C IIETBIO OMPEACTICHUS ONTHUMAJIBHBIX YCIOBUH MPOTEKaHUs
XMUMHMUYECKUX IPOLECCOB;

— MPUBOJUTH IPUMEPBI TUIIPOIN3a COJIEH B MOBCEIHEBHOM )KU3HU YEJIOBEKA;

—  IpUBOJUTH  IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakuud B  [PHUPOJE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAECSATEIbHOCTH OPraHu3MOB;

— TMPUBOJMUTH MPHUMEPHl XUMUYECKUX PEaKIMi, PacKphIBAIOIINX OOIIHMEe XUMHUYECKHUE CBOWCTBA
IIPOCTBIX BEIIECTB — METANIOB U HEMETAJLIOB;

— TIPOBOJMTH PacyeThl HA HAXOXKJICHHE MOJICKYJSIPHOH (HOpMYINBI yriieBoJOpoa MO MPOAYKTaM
CrOpaHUsl U MO €ro OTHOCUTENIBHOM MIIOTHOCTH U MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOSIIUX B €TI0 COCTAB;

— BJIQJIETh MpaBuUjaMH O€30MacHOro oOpalleHus C €IKUMH, TOPIOYMMH U TOKCHYHBIMHU
BEIIECTBAMU, CPEICTBAMU OBITOBOW XMMMH;

— OCYLIECTBJSATh MOMCK XHWMHYECKON uH(pOpManuu [0 Ha3BaHUAM, HJICHTHPHUKATOpaMm,
CTPYKTYpPHBIM (pOpMyiiaM BEIECTB;

— KPUTHYECKH OIIEHMBAaTh W MHTEPIPETUPOBATH XMMUYECKYIO MH(OpMAIHIO, COIEpKallylocs B
COOOILIEHUSAX CPEACTB MAacCOBOM MHQopMaimu, pecypcax MHTepHETa, HaydHO-TIONMYISPHBIX CTAThAX C
TOYKH 3pPEHUS €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B LEISIX BBISIBICHUS OLIMOOYHBIX CYXACHUH U
(dbopMupoBaHHs COOCTBEHHOH MO3UIINY;

— TMPEACTaBIATh IyTH pEIIeHUs TIJI00aTbHBIX MNpOOJeM, CTOSIIUX Tepel] 4YeIOBEUECTBOM:
HKOJIOTMUECKUX, SHEPTeTUUECKHX, ChIPHEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MPOOIIEM.

Brimyckauk Ha 0a30BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

— WJUIFOCTPUPOBATH HA IIPUMEPAX CTAHOBJIEHUE U SBOJIIOLMIO OPTaHUYECKOM XMMUHU KaK HAyKH Ha
Pa3IMYHBIX UCTOPUYECKHX dTalax €€ pa3BUTHUS;

— HCHOJb30BaTh METOJAbl HAay4yHOTO TIO3HAHUS TPU BBHINIOJHEHUH MPOEKTOB M Yy4eOHO-
UCCIIEIOBATENIbCKUX 3aJad [0 HW3YYEHHUIO CBOWCTB, CHOCOOOB TMOJIyY€HHS U paclo3HaBaHUS
OpPraHUYECKUX BEUIECTB;

— O0OBACHATH MPHUPOAY U CIOCOOBI 00pa30BaHMs XMMHUYECKOW CBS3HM: KOBAJIEHTHOU (TMOJSPHOM,
HEMOJIAPHON), HOHHOM, METATTINYECKON, BOJAOPOJHOM C IENIbI0 ONpEAeTeHUs] XUMHUUYECKONH aKTHUBHOCTH
BEILIECTB;

— YCTaHaBJIMBaTh T'E€HETUYECKYK) CBSI3b MEXAYy KIAaCCaMHU OpPraHUYEeCKUX BEUIECTB JUIS
000CHOBaHMS TMPUHIUINHAIBLHON BO3MOXXHOCTU TMOJIyUYE€HUS OPraHUYEeCKHX COCIWHEHUH 3aJaHHOTO
COCTaBa U CTPOCHHUS;

— HAXOJWTh B3aUMOCBSI3H MEXy CTPYKTYpOil U (QpyHKIMEH, MPUUMHON U CIIEICTBUEM, TEOPHEH U
(dakrtamMu mpu aHamu3e MPOOJIEMHBIX CUTyalluii U OOOCHOBAaHUM MPHUHHMAEMBIX PEIICHUH HAa OCHOBE
XUMHUYECKUX 3HAHMI.
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Coaep:xkaHue yueOHOro npeamera « XuMus» Ha 6230BOM YPOBHeE CPeIHEr0 001Iero
o0pa3zoBaHus

(mpakTHUecKas 4acTh YUeOHOTO COJep KaHus IpeaAMeTa yCHiIeHaMaTepHaIbHO-TEXHHYECKON
0a3oii nenrpa «Touka pocra» / nerckoro TexHomapka «KBaHTOpHYM», UCIIOJIB3YEMOTO IS
peanu3anu 00pa3oBaTeIbHBIX MPOTPAMM B PaMKaX MPETO1aBaHUS XUMUH)

OCHOBBI OPraHNYEeCKON XUMUH

OcHOBHBIE IOHATHS OPraHUYECKON XUMUU

[losiBeHHE M pa3BUTHE OPraHUYECKOM XMMHMHM Kak Hayku. lIpenMer M 3HaueHHE OpraHM4ecKOu
XUMuM. MecTo M 3Ha4YeHHE OPraHMYeCKOW XMMHUM B CUCTEME ECTECTBEHHBIX HayK. IIpuuuHbI
MHOT000Opa3usi OpraHUYeCKHX BEIIECTB. YTJIEPOIHBIH CKEJIET OpPraHu4ecKol MoJekyibl. KpaTHocTh
XUMUYECKOH CBsI3u. OCOOCHHOCTh XMMUYECKUX PEAKIIUN OPTraHuYECKUX COCTMHEHUM.

CrpykTypHas TEOpUS OpPraHMYECKHX COEAMHEHUH. XHMHUYECKOE€ CTPOCHHE Kak MOPSA0K
COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO HUX BaJeHTHOCTH. OCHOBHBIE IIOJIO)KEHUS TEOpUHU
XMUMHMUYECKOTO CTPOEHHUS OopraHndeckux coeauHeHuid A. M. ByrnepoBa. 3aBUCMMOCTb CBONCTB BEILECTB
OT XMMHAYECKOT'O CTPOEHUS MOJIeKy. M3oMepus n uzoMepsl.

Knaccudukanuss opraHmdeckux CoeIuHEHUi. YTiIeBoJopoabl M HX (YHKIHOHAJbHBIE
npousBojHble. [lonstue o ¢yHkuMOHanbHOM rpynne. ['omosorus. IlpuHnunsl knaccupukanuu
OpPraHMYEeCKUX coelnHeHH. CucremaTudeckas MEXKIyHApOJHAs HOMEHKIATypa U IPUHIMIIBI
o0pa3oBaHus Ha3BaHUI OPTaHUYECKUX COETUHEHUH.

HemoncTparmu. 1. Paznoxenne caxapa. 2. Koieknus opraHi4ecKuX BEIIECTB U MaTepUasoB. 3.
Monenn OpraHn4ecKuX MOJIEKYII.

YrieBo1opoibl

Ankanbl. CTpoeHue MoJIeKyJbl MeTaHa. ['omonormyeckuil psan ankanoB. ['omosoru. M3omepus u
HOMCHKJIATYpa ankaHoB. @u3uyecKWe CBOWCTBA aJKAaHOB M 3aKOHOMEPHOCTH HX HW3MEHEHHUS.
XUMHYECKHE CBOWCTBa (Ha TpHMEpe MeTaHa W OTaHA): PEaklUH 3aMelleHUs (TajJoreHHPOBAHHE),
JETUAPUPOBAHUS KaK CIIOCOOBI MOJIyueHHs BXKHEHIINX COSAMHEHUI B OPraHn4eCKOM CHHTE3€, TOPEHUE
MeTaHa KaK OJIMH U3 OCHOBHBIX MCTOUYHHKOB TE€IUIa B IIPOMBIIIEHHOCTH U ObITY, uposn3. Haxoxnenue
B IIPUPOJE U IPUMEHEHHUE alIKaHOB. IIoHATHE O HUKIIOAIKAHAX.

Anxenbl. CTpoeHHe MOJIEKYJIbI STHIIeHA. ['oMonornyeckuii psia ankeHoB. HoMeHKkIaTypa ajakeHOB.
W3oMepust yriiepoJHOTOCKENETa M IOJO0XKECHHMsSI KPAaTHOM CBS3M B MOJIEKyJaxX alKeHOB. Dusnyeckue
CBOMCTBA aJKeHOB. XHMMHUYECKHE CBOWCTBA (Ha MpUMEpe OJTUJICHA): peakUUM HPUCOECTUHEHUS
(ranoreHupoBaHHue, TUIAPUPOBAHHUE, T'HApATALUs, THUAPOraJOreHUPOBAHUE) KaK CIIOCO0 TMOIydeHUs
(YHKUIMOHATIBHBIX MPOU3BOJHBIX YIJIEBOJOPOJOB, FOpeHMs. Peakuuum HpUCOEIUMHEHUsS K TOMOJIOTaM
stwieHa. llpaBuno MapkoBHukoBa. Ilonumepusanus STWIEHAa Kak OCHOBHOE HAIpPaBIEHUE €ro
ucnosib3oBanud. llonudTuineH Kak KPYNHOTOHH@KHBIM INPONYKT XMMHYECKOIO IPOU3BOJCTBA.
[TonmydyeHue sTuieHa B MPOMBIIIJICHHOCTH (JIETMAPUPOBAHUE 3TaHa) M B JabopaTopuu (Ieruaparanus
stanousa). [IpuMeHeHue sTuseHa.

Ankanuensl M Kaydykd. [loHsthe 00 ankagueHax Kak YrjieBOJOpOJax C JBYMs JBOMHBIMHU
cBs3aMu. [lomumepusanus quBuHmia (OyraaueHa-1,3) kak crnocod MoyiydeHuss CHHTETUYECKOTO KayqyKa.
HarypaneHblli U cuHTeTHYeCKMM Kaydykd. Bynkanusanus kaydyka. Pesuna. IlpuMeHeHue kaydyka u
pPE3HHBI.

Anxunsl. CTtpoeHHE MOJIEKyNbl aneruneHa. ['omonornueckuit psn ankuHoB. Homenknarypa
aIKUHOB. 30Mepus yriiepogHOro ckKejera U IOJIOKCHUS KPAaTHOW CBA3M B MOJIEKYJIE aJKHHOB.
@dusnueckue CBOHCTBA AalKWHOB. XHUMHUYECKHE CBOWCTBA (Ha TMIpUMEpEe aleTUJIeHa): peakUuu
pUCOeIMHeHNs (TaJIOTeHUPOBAHUE, TUAPUPOBAHKE, THAPATAIUs, THAPOTaIOreHUPOBaHNE) KaKk Crocod
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IIOJIyYE€HHUSI IIOJIMMEPOB U JPYI'MX TIOJE3HbIX NPOAYKTOB, TOPEHUE alleTUJeHAa KaK WMCTOYHUK
BBICOKOTEMIIEPATYpPHOTO IUIAMEHM JJI CBapKM M PE3KU METaUIOB, AMMEpHU3ALUS U TpUMEpHU3aLUsl.
[Tonyyenue anerunena. [Ipumenenue aneruieHa.

Apenbl. beH301 Kak IpencTaBUTENb APOMATHUYECKUX YIIeBOAOPOJOB. CTpoeHHE MOJEKYIbI
Oenzona. dusnueckue cBOCTBa OEH30JIa M TONyOJa. XMMHUECKHE CBOWCTBA: PEAKIMH 3aMEILICHUS B
OCH30JIBHOM KOJbIIE (TaJOTeHHPOBAaHWE, HUTPOBAHME, AIKWIMPOBAHME) KaK CIIOCOO TOTydeHUs
XUMHMUYECKUX CpEACTB 3allUThl PACTEHUH, NPUCOECIUHEHMS (THAPUPOBAHUE) KaK J0Ka3aTeJIbCTBO
HENpPENeIbHOTO XapakTepa OCH30J1a, Peakiuy 3aMenieHus B OOKOBOH menu (Ha MpUMepe TOJyoJia),
ropeHusi, OKUciaeHus Tosyosa. [I[pumenenue 6eH301a U €ro rOMOJIOIOB.

JHemonctpanuu. 4. bpomupoBaHue rekcaHa Ha cBery. 5. ['opeHue meTtaHa, 3TuIeHa, aueTUiIeHa. 6.
OTHoleHNE MeTaHa, 3TWUJIEHA, aleTHIeHa W OEH30J1a K pacTBOpaM MEepMaHraHara Kaiaus U OpOMHOM
Boje. 7. [lonmyueHnue sTuneHa peakuuen AeruapaTallii 3TaHOJA, alleTUIeHa — TUAPOJIM30M KapOuaa
KaJIbLHUS.

Jlabopatopubie ombiThl. 1. CocraBieHue Mojene ankaHoB. 2. B3auMopeicTBHE ajaKkaHOB C
o6pomom. 3. CocTaBiieHrEe MOJIeIe HETIPEeAEIbHbIX YTIEBOI0POIOB.

KonTpomasnas padora Ne 1. «YrieBo1opoabi».

Kucnopoa- u a3orcoaep:xaiiire OpraHiyeckue COeMHEHUS

Crnuptsl. Knaccudukanus, HOMEHKIIATypa, U30MEpHUsl CHUPTOB. | 'OMOJIOrHUeCcKHi psij] IpeaesIbHbIX
OJIHOATOMHBIX CIUPTOB. MeTaHON M ATAHOJ KaK MPEJCTaBUTENU MPEAETbHBIX OJHOATOMHBIX CIHUPTOB.
®dusndeckue CBOWCTBA CIUPTOB. XHUMHYECKHE CBOWCTBa (Ha TMpUMEpPe METaHOJa W OTaHOJA):
B3aUMO/JICHICTBUE C HATPUEM Kak CIOCOO YCTAHOBJIEHHS HaJIW4YMsi THAPOKCOTPYIIbI, PEAKIHS C
raJIor€HOBOIOPOJAAMH KaK CIOCO0 MOJIydeHUs PacTBOPHUTENEH, JeruapaTainus Kak crnoco0 MoiTydeHus
STHJIEHA, peaklus TOpeHus (CIHUpTHl Kak TOIIUBO), OKHcIeHHe B anbiaeru. [lomyueHue meTtaHona u3
CHUHTE3-Ta3a M 3TaHoJa (Opo’KeHHeE TIIIOKO3bl, TUApATALMS ATUIIEHA, IET0YHON IUAPOIIU3 FalOreHITaHa).
[Ipumenenne MeraHona u sTaHosa. DuU3MoOIOrMUECKOE AECHCTBHE METAHOJIA U ITaHOJIA HAa OPraHU3M
YenoBeKa.

eiicTBME MeTaHOJa W JTaHOJa Ha OpraHu3M YeloBeKa. OTHUJICHTJIUKOJIb M TIUIEPUH Kak
MIPEJICTAaBUTENIM TPEJENIbHBIX MHOTOATOMHBIX CIHUPTOB. llojmydeHune STUIICHTIMKONS OKHCIECHUEM
3THJIEHA BOJAHBIM PACTBOPOM IepMaHraHara kaiusa. Ouzndeckre cBOWCTBA STUIICHIIMKOIIS U TIIMLEPUHA.
XUMUYECKHE CBOMCTBA MHOTOQTOMHBIX CIIUPTOB: PEAKIMHU C HATPUEM, aJIOT€HOBOJIOPOJAMH, a30THOM
kucnotoi. Hutpornuuepun u ero pasnoxenue. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTHI U €€
NMpUMEHEHHE JJIs pPAclo3HaBaHUs TIUIEpPUHA B COCTaBE KOCMETHYECKUX cpencTtB. Ilpakruueckoe
MPUMEHEHHE STUJICHTIIMKOJIS U TIIMLEPUHA.

®enon. Ctpoenue monekyinsl ¢peHona. dusndeckue cBoiicta penona. BlaumHoe BiusHuE aTOMOB
B MouieKyne (eHonma. XUMUYECKHE CBONCTBA: B3aMMOJEWUCTBHUE C HATpPHEM, THIPOKCHIIOM HATpPHs,
OpomoM, pa3daBlieHHON a30THOU KuciaoToil. @eHonodopmanpaeruayas cmoia. KauectBeHHbIe peakuuu
Ha (enon. [Ipumenenue dpenona. TokcnuyHOCTH eHOIA.

Anpneruapl U ketoHsl. KapOoHunbHas M anpaeryaHas rpynnbsl. HoMmeHknaTypa anbaerusioB u
KETOHOB. MeTaHanb (dopMmanpAeru) M 3TaHanb (ameraibJeruj) Kak IpeICTaBUTENH NpeAeibHbIX
aJIBJIETUIOB. ALIETOH KakK IPEACTaBUTENb KETOHOB. DU3MYECKHE CBOMCTBA AJIBIETHJIOB U KETOHOB.
XUMHUECKUE CBOWCTBa (peakiMsi OKUCIEHUS B KUCIOTY M BOCCTaHOBJIEHMs B cnupT). KauecTBeHHbIE
peaKknMy Ha albJerHIHYI0 TpYNMy (peakuus «cepeOpsHOro 3epkajay, B3auMOJCHCTBUE ¢ THIAPOKCHIIOM
meau (I1)) u ux npuMeHeHue Ui OOHAPYKEHUS NPEAETbHBIX aJbJAEIHI0B B MPOMBIIIJICHHBIX CTOYHBIX
BoAax. TOKCHYHOCTh anbleruioB. [lomyuenue anbaeruzioB U ketoHoB. [Ipumenenue Qopmanbiaeruia,
alleTanpJernja 1 aleToHa.

KapOonoBbie kucinotsl. KapGokcunbHas rpynna. HomeHknaTypa OJHOOCHOBHBIX KapOOHOBBIX
kucinoT. dusnyeckue CcBOMCTBa KapOOHOBBIX KHUCIOT. MypaBbUHAs M YKCYCHas KHCJIOTBHI Kak
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MPEJICTAaBUTENH TPEJCIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [IpencraBienne 06 apoMaTHuecKux
(6enzoiinas), HETPEIETbHbBIX (axpuoBas, 0JICHOBAs), TMKapOOHOBBIX (maBesneBas),
TUIPOKCUKAPOOHOBBIX (MOJIOYHASI, IMMOHHASI) U BBICIIMX KaPOOHOBBIX (MTAILMUTUHOBAS U CTCAPUHOBAS,
oJienHOBast) kucioTax. [lonydeHne kapOOHOBBIX KUCIOT (OKUCIICHHE albJETHI0B, IEPBUUYHBIX CIIUPTOB,
romoJyioroB 0Oensoia). Crneunpuyeckue CrocoObl TMONIYYCHHS MYpPaBbUHOW M YKCYCHOH KHCIIOT.
XUMHYECKHE CBOMCTBa (HAa MpUMEpPE YKCYCHOM KHCIOTBI): PEaKIMd C MeTaulaMH, OCHOBHBIMHU
OKCHJIaMH, OCHOBAHUSIMH W COJIIMH KaK TOJTBEP)KICHHUE CXOJICTBA C HEOPraHMYECKHUMHU KHUCJIOTaMU,
peaknusi dTepUPUKAUU KaK CImoco0 TOMYyYCHHs] CJIOXKHBIX J(QUPOB, TAJOTSHUPOBAHUE 110 O-
yriiepogHOMy atomy. [Ipumenenre MypaBbHUHOM, YKCYCHOUM M OEH30THOM KUCIIOT.

Cnoxnbie 3¢upel. Crnoxxabie 3(QUPB KaK TPOJYKTHI B3aUMOJCHCTBUS KAPOOHOBBIX KHCIOT CO
cnupramu. HoMmeHkaTtypa clokHbIX 3(¢upoB. [maponm3 cloxHbIX 3QupoB. [IpuMeHEHHE CIIOXKHBIX
3¢UpOB B MEIUIIMHE, TMHUINEBOM U TapPrOMEpPHON MPOMBIIUICHHOCTH, B TOJYyYE€HHUU TMOJUMEPHBIX
MaTepuasosB.

Kupsi. Kupsl kak cioxHbie d3QUPHI TIUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTutenbHbie u
YKUBOTHBIE KHUPBI, ©X COCTAB, pa3Inyie B CBOMCTBaX. [ MaporeHu3amus >KUpoB, COCTOSIIIINX U3 OCTATKOB
HETIpeJCNIbHBIX KHUCJIOT. Pacro3HaBaHWe pacTUTENBHBIX >KUPOB HAa OCHOBAaHWU HMX HEIMPEAEITbHOTO
xapakTtepa. ['uaponau3 uiv OMBUICHHE KUPOB KaK CIIOCOO MPOMBIIUICHHOTO TIOJMYyYEHHUsT COJIEH BBICIINX
KapOOHOBBIX KHCIOT. [IpumeHenue >xupoB. DYHKIIMK KUPOB B OpraHuzMe. MbUIA KaK COJIM BBICIITUX
KapOOHOBBIX KHCIOT. MOOIIIHE CBOMCTBA MbIJIA.

VYrnesogsl. Knaccuduxanus yrneBonos. Haxoxaenue yrieBosoB B pupojae. @yHKINUU YriIeBOI0B
B PACTHTENIbHBIX U KUBOTHBIX opranuzMax. @otocunres. [1110K03a Kak mpeacTaBUTENh MOHOCAXapUIOB.
dusnyeckne CBOWCTBA TIIFOKO3bI. [J1I0K03a KaK albAeruA0CHupT: peakiuu ¢ ruapokcumoMm meau (1)
W aMMHUa4yHBIM pacTBOpoM okcuzaa cepedpa (I). bpoxkenue riroko3b1 (MOJIOYHOKHCIOE U CIIUPTOBOE).
3Ha4YeHHE U IPUMEHEHUE IITIOKO3BL.

Caxapoza. Caxapo3a Kak NpeAcCTaBUTENb aucaxapuioB. [maponn3 caxapossl. CBolcTBa U
IIPUMEHEHHE Caxapo3bl.

[Tonucaxapuasl. Kpaxmai, 1emiron03a v IIIMKOTEH Kak MPeACTaBUTENN nojucaxapuaoB. Kpaxman,
LEJUTI0NI03a U TJIMKOTEH KaK OMOJOTrHYecKHe MOJUMEPhI, UX CTpOeHHe. XUMUYEeCKHe CBOICTBA Kpaxmaia
U LEeJUII0NIO3bl (TUAPONN3, KAYeCTBEHHAs peaklus C HOJOM Ha KpaxMmal M ee NpPUMEHEHue s
oOHapy)XeHHs Kpaxmalia B IpoayKTax nutanus). [[pumMenenue u 6uonoruyeckas pojb nojaucaxapuaos.

Amunbl. CTpoeHHEe U CBOMCTBA aMHHOB. AMHMHBI Kak OpraHudeckue ocHoBaHus. OcoOeHHOCTH
QHWJIMHA M €r0 XMMHUYECKHE CBOMCTBa (B3aMMOJCUCTBUE C COJITHOW KHCIIOTOM M OpPOMHOW BOJOW).
Peaknus ropenust amuHoB. Ilosmyuenue amuuoB. I[lonydenume anunuua no peakuuu H. H. 3ununa.
[IpuMeHeHne aMUHOB.

AMuHOKUCNOTHL. COCTaB 1 HOMEHKJIATypa aMUHOKHCIIOT. | TMIMH, alaHuH, BAJIMH, LUCTEUH, CEpUH
1 (deHWIaJaHNH KaK MPeICTaBUTENN MPUPOTHBIX aMUHOKUCIOT. DU3NYECKHEe CBONCTBA aMUHOKHUCIIOT.
AMUHOKHUCIOTHl Kak amQoTepHble OpraHMYecKHe COEAUHEHMs (B3aUMOJEHCTBHE C IIEI0OYaMHU U
kucnotamu). llentugnas cBs3p. OOpazoBanue mnonunenTuaoB. OOHapykeHHE OENKOB C TMOMOIIBIO
KaueCTBEHHBIX (I[BETHBIX) peakiuii. buomornyeckoe 3HaueHue o-aMHUHOKHCIOT. OOnacTu MpUMEHEHHS
AMUHOKHCIIOT.

benku kak mpuponusie O6uomonmumepbl. CocTaB U cTpoeHue OenkoB. [lepBuunasi, BTOpUYHas,
TpeTHYHAsl U YeTBEPTHYHAsI CTPYKTYphI Oenka. XMMUYECKHE CBOICTBAa OEIKOB: THIPOIN3, JeHATYpaLlUs,
ropenue. buonoruueckue Gpyakuu 6enxoB. [IpeBpaiieHrs GeNKOB MUIIN B OpraHU3Me.

Nnentudukanuss oOpraHndeckuX COoequHEeHW. ['eHeTudeckas CBA3b MEXKIy KilaccaMu
OPraHMYECKUX COEIMHEHUU. TUIbl XUMUUYECKUX pPEaKIMi B OopraHudeckod xumuu. JlemoHcTpanuu. 8.
Oxkucnenue »staHona B anpiaerua. 9. KauecTBeHHble peakuuy Ha MHOToatoMHble crnupthl. 10.
PactBopuMocTh (eHONTa B BOJAE Mpu OOBIYHOW Temmeparype u mnpu HarpeBaHuu. 11. Tlomydenwue
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¢denounara Harpus. 12. Ocaxaenue Genona u3 pacrBopa (HEHOJIATa HATPHS MO IEHCTBUEM YTIIEKUCIIOTO
raza. 13. KauectBeHnrble peakuuu Ha (eHon. 14. Peakmust «cepeOpsiHoro 3epkana». 15. Oxucienue
rroko3bl ruapokeuiom mean (II). 16. KauecrBennas peakuust Ha kpaxmain. 17. Peakiusi aHuianHa
O6pomHoii Bonoii. 18. Komtekuust amuuHokucnot. 19. Jloka3arenbcTBO HAMMUUS (PyHKIMOHATBHBIX TPYIT
B pacTtBopax amMHHOKUCIOT. 20. PacTBopenne u ocaxxaenue Oenkos. 21. L{BeTHble peakiuu OenkoB. 22.
I'openne nTrubero nepa v WEPCTIHON HUTH.

Jlaboparopubie omnbIThl. 4. CBolicTBa 3THUIOBOrO cnupra. 5. CBoiictBa rimuepuHa. 6. CpoiicTBa
YKCYCHOM KHCHOThL. 7. CBoiicTBa OeH30MHON KUCHOTHI. 8. I'maposn3 acnupuna. 9. CBOHCTBA IIIIOKO3bI.
10. LIBeTHBIC peakiuu OCIKOB.

KonTpomasnas padora Ne 2. «Kucinopoa- u a3oTcoiepskaiiie OpraHi4eckie BeeCTBay.

BrIcOKOMOJIEKYIISIpHBIE BELIECTBA

[lonsTe o mnonumepax. MakpomoJsiekyna, CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpHU3allny,
MoHOMep. ['omomosumepsl U comoiumepsl. llonuMepusanus W MNOJUMKOHAEHCAIUS KaK METOJbI
nosnyueHuss mnojaumepoB. CoBpeMeHHble TOJMMEpHble MaTepuaibl. [lmacTmacchl  (OJUATHIIEH,
MOJIUIIPOTIUJICH, TOJUCTHPOJI, TOJMBUHWIXIOPUA, NoJudTHIEeHTepedTanar). BonokHa mnpupoaHsle,
HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO) M CHHTETUYECKHUE (KampoH, HAWJIOH, JJaBCaH, CIaHJEKC,
naiikpa). OmactoMmepsl. Kaydyk mnpupomsHelii M cuHTeTHUYecKWid. Bynkanuzamus kaydyka. Peswna u
500HHUT.

HemoncTparmu. 23. Kosmekiuu miacTMacc, 31acTOMEPOB, BOJIOKOH. 24. ['openue nemrynounaa.

JlaGoparopHble onbIThl. 11. OTHOLIEHHE CUHTETHYECKUX BOJIOKOH K paCTBOpPaM KUCIIOT M LIEJIOYEH.

TeopeTnyeckrue OCHOBBI XUMUHU

BemectBo

Crpoenue BemecTBa. Baxueime MOHATHS XMUMHH: aTOM, MOJIEKYyJa, OTHOCHUTENbHAs aTOMHas
Macca, OTHOCHTENIbHAsh MOJIEKYJIsIpHas Macca, KOJUYECTBO BEIIECTBa, MOJSIPHAs Macca BeIlecTBa.
[Ipocthie u croxHble BemiecTBa. MeTaiibl U HeMeTalulbl. Heopranuyeckue M opraHu4ecKre BelecTBa.
BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL.

CoBpeMeHHass Mojielib cTpoeHus aroma. Anpo aroma. IIpotonsl. Helitponsl. M3oTtonbl. AToMHas
opbutanb. s-, p-, 0-, f-opourtamu. CrTpoeHHE 3JIEKTPOHHBIX O000JOYEK aToMma. JIEKTPOHHAS
KoH(purypauust aroma. OCHOBHOE M BO30YXKJEHHBIE COCTOSIHUA aToMOB. Kiaccudukanus XUMHUYECKUX
3NEMEHTOB (s-, P-, d-amemenTs). OCOOCHHOCTH CTPOCHHSI JHEPreTHYECKUX YpOBHEH atomoB d-
3JIEMEHTOB.

[Tepuonnueckas cucrema xumudeckux snemeHToB [[. . Menneneea. Ilepuonnueckuii 3akoH
. WN. MenneneeBa. ®usznueckuii cmoica llepuoanueckoro 3akona [l. . MengaeneeBa. [lpuunnbl u
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB U UX COCTUHEHUH (BBICIINX OKCUAOB M THAPOKCHUIOB)
no mepuofaMm u rpymnaMm llepuoanyeckoil cucrembl (Ha MpUMeEpEe AIEMEHTOB MajblX MEPUOAOB U
TJIaBHBIX MMOATPYII).

DNeKTpOHHAs MPUPOJIa XUMHUUYECKOHN CBS3H. DIEKTPOOTPULIATEIHHOCT. THITBI XUMUYECKOU CBSI3U
(xoBaneHTHas, MOHHas, MeTajundyeckas). KoBaeHTHas cBsi3b (HemoJisipHas W nojsipHas). OOMEHHBIH U
JIOHOPHO-AKLENTOPHBIH MEXaHU3Mbl 00pa30BaHUs KOBAJEHTHOM CBs3U. MOHHas CBSI3b MU MEXaHHU3M €€
oOpazoBanus. Meramunyeckas cBa3b. Kpucrammmueckue u  aMmopdHble  BemiecTBa.  HIbI
KPUCTAINIMYECKUX pEHIeTOK (aToMHas, MOJIEKYJsIpHAas, HMOHHAas, MeTajulnyeckas). 3aBUCHMOCTh
(¢u3nYecKux CBOMCTB BeLIeCTBA OT THIA KPUCTAUIMYECKOM pemeTkd. BomoponHast cBsizb. [IpuumHbl
MHOT000pa3usi BeIECTB.

PactBopbl. PacTBOpMMOCTH TBEpABIX BELIECTB, XUAKOCTEH M Ta3oB B Boje. HacsblnieHHBbIE,
HEHACBIILIEHHbIE U TepechilieHHble pacTBOphl. [lonartue o kpucramnoruaparax. CrnocoObl BbIpaXEeHUs
KOHLIEHTPALlMU PacTBOpOB. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA.
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HucnepcHble cucteMbl. Kosmounanele pacTBopbl. VMcTunHHbIE pacTBOpbl. B3Becu (cycneHsuu u
amynbcun). 3omu, renn. Dpdexr Tunnans. Koarynsmus. Cunepesuc. [Ipumepbl KOJUIOUIHBIX CHCTEM B
MMOBCEAHEBHOM KU3HU.

DneKTpoauTHUecKas Jauccouuanus. ONeKTpoiauTbl. Monbl (KaTHOHBI M aHWOHBI). CreneHb
muccoranuu. CHUIbHBIE W Cla0ble 3JEKTPOJIUTHI, OCOOCHHOCTh MX auccouuanuu. Ompenenenue
BOKHEUININX KJIACCOB HEOPraHMYECKUX COCIMHEHUM (OKCHAOB, KHUCJIOT, OCHOBAaHUU U COJIEH) B CBETE
TEOPUM IIIEKTPOJIUTUYECKONW auccouuanuu. Juccoumanus Boabl. KucioTHocTh cpenpl (KHUCIOTHAS,
HEHTpajbHas U I1esouHas cpena). Bonopoanslil nokasarens. pH pacTBopa Kak nokasaTeslb KUCIOTHOCTH
cpensl. UnaukaTopsl (YHUBEpCANIbHBIH, TJAKMYyC, METUIIOPaHK U (GeHOI(PTaIEHH).

XUMHUYECKUE PEAKIUN

VYpaBHEHHsI XUMHUYECKHX PEaKIU{d M pacyeTsl 10 HUM. Pacder MOJSpHONM Macchl BEIIECTBA.
Bbruncnenuss mo XMMHMYECKUM YpaBHEHUSM KOJIMYECTBA, 00bEMa, Macchl BEIIECTBA IO KOJUYECTBY,
00BeMy, Macce peareHTOB WIX MPOJAYKTOB PEAKIUH.

XuMuyeckue peakuuud. ['oMoreHHble M reTeporeHHble peakuuu. CKOpPOCTh peakluu, ee
3aBUCHUMOCTh OT pPa3jM4YHbIX (AKTOPOB: MPHUPOABI PpEArupyroluX BEIIECTB, KOHLEHTpPALUU
pearupymouux BellecTB, TEMIIEpaTyphl, TUIOMAAN PEAKIIMOHHON MOBEPXHOCTH, HAJIMYMS KaTalu3aTropa.
Karanus. Posb kaTanu3aTopoB B IPUPOJE U MPOMBIIIJIEHHOM ITPOU3BOJICTBE.

OobpatumocTh peakiuil. XUMHUYECKOE PaBHOBECHE U €0 CMEUICHHE IMOJ JACHCTBHEM pa3IMYHBIX
(bakTOpoB (KOHIIEHTpAIls PEareHTOB WM MPOAYKTOB PEaKlMU, AaBJIEHUE, TeMIlepaTypa) Ui CO3JaHus
ONTUMAJIBHBIX YCIIOBUN MPOTEKaHUsl XUMHUYecKuX rpoueccoB. [Ipunun Jle [aTenbe.

Peakuu B pacTBOpax ayieKTpoJauTOB. Peakimu noHHOTO OOMeHa. YCIIOBHS MPOTEKaHUS PEaKIIuil
nonHoro oomena. Kauectsennsie peakmnuu. [loHsTHe 00 aHAIMTHYECKONW XUMUMU.

IM'maponns coneit. I'maposin3 mo KaTUOHY, MO aHHOHY, 10 KaTUOHY W MO aHUOHY. Peakuus cpemsl
BOJIHBIX PacTBOPOB cosieil. OOpaTuMblii W HEOOpPATUMBINH THUAPOIHM3 COJieH. 3HAUYCHHE THAPOJIM3A B
OMOJIOTHYECKHX 0OMEHHBIX MTPOIIeCCaXx.

OKHCIIUTENTBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomecchl OKHCIEHMST W BOCCTAHOBJICHUS.
OKHCIIUTENh U BOCCTAHOBUTENb. TUIIMYHBIE OKUCIUTEIN U BOCCTAHOBUTENU. ["aIbBAHMYECKUE JIEMEHTHI
U aKKyMyJSTOpbl. OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMU B MPUPOJE, MPOU3BOIACTBEHHBIX
rporeccax M KA3HEACSITEIbHOCTH OPraHU3MOB. OJIEKTPOJIM3 PAacTBOPOB M paciuiaBoB. lIpumenenue
3JEKTPOJIN3a B IPOMBIILIEHHOCTH.

Hemonctparmu. Pasnmuunbie dopmbl [lepuoauueckoit cucremsr [1. M. MenaeneeBa. Ilonydenne u
nepexkpucraum3anusa noauaa ceunna (I11) («3onotoit moxap»). ddext Tunnans. DIeKTpPOTPOBOTHOCTh
PacTBOPOB AIIEKTPOJIUTOB. 3aBUCUMOCTD CTEIIEHH 3JIEKTPOIUTHYECKON JUCCOLMAIMN YKCYCHOW KUCTOTHI
oT pasbaBieHus pactBopa. OrmpeneneHne KHCIOTHOCTH Cpelbl C TOMOIIbI0 YHHUBEPCAIBHOTO
unaukatopa. [Ipumepsl peakuuii HOHHOTO OOMEHa, MIYIIUX C 00pa30BaHMEM OCajKa, ra3a WIM BOJBIL.
I'maponus cosiell. MenHO-UMHKOBBIM TalbBAaHUYECKUN 3JIEMEHT. 3aBUCHUMOCTh CKOPOCTH PEAKLHUH OT
MPUPOJbl BEIIECTB HAa MpPUMEpPE B3aUMOJEHCTBHS PAaCTBOPOB PA3JIUYHBIX KHUCIOT OJIMHAKOBOU
KOHIIEHTPALIMU C OJUHAKOBBIMU KycOoukamH (TpaHyJdamH) IIMHKAa M OJUHAKOBBIX KYCOUYKOB pa3HBIX
METaJJIOB (MarHus, [IMHKA, KEJe3a) C paCTBOPOM COJISTHOW KMCIIOTHI. 3aBUCUMOCTb CKOPOCTH PEAKIIUH OT
KOHIIEHTPALIMU PEArupyoLIUX BEIIECTB U TEMIEPATypbl Ha MpPUMEPE B3aUMOJACHCTBUS pPaCTBOPOB
CEepHON KHUCIOTBHI C pacTBOpamMH THOCYIb(aTra HATPUS PA3TUUYHON KOHIEHTPALMU M TEMIEPaTyphl.
3aBUCUMOCTb CKOpPOCTH pEaKLMU OT KaTajiu3aTopa Ha IPUMEpE pa3jokeHHs NEpOKcHIa BOAOPOAA C
MOMOIIIbIO HEOPTaHNYECKUX KaTaln3aTOPOB U MPUPOJHBIX 0OBEKTOB, COIEPKAIIUX KaTallazy.

JIaboparopHble onbITE. Bomopoansiii mokazatens. [Ipu3Haku MpoTeKaHUs XUMHUYECKUX PEaKIIUM.
VYcnoBus mpoTekaHMA peakiuil HoHHOro o6OmeHa. KawectBenHble peakuuu. OKHUCIUTENBHO-
BOCCTaHOBUTEJbHBIE peaki. CKOpOCTh XMMHUECKOHN peaKIIMU. XMMUYECKOE PABHOBECHE.

Heopranunueckast xumust
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Knaccudukarust HEOpraHMYECKUX BEIIECTB

[IpocTeie BemecTBa — HeMeTauibl. DU3MYECKHME CBOWCTBA HEMETAUIOB. AJIIOTPOMUSI.
XUMHUYECKHE CBOMCTBA HEMETAUIOB Ha NpUMEpe rajaoreHoB. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIC
CBOWMCTBa BOJIOpOJA, KHCJIOpOJa, TaJOreHOB, cepbl, as3ora, ¢ocdopa, yriepoga, KpPEMHUS.
B3aumojeiictBue ¢ Meramiamu, BOAOPOJOM M JAPYTUMH HeMmeTtalamMu. Hemeranmabl Kak TUIUYHBIC
okucnutTenu. CBONCTBa HEMETAIUIOB KaK BOCCTAHOBUTEIICH.

IIpocteie BemecTBa — MeTtaiuisl. [lonoxxenne metaios B Ilepuoaunyeckont cucreme. dusnyeckue
cBoiictBa MerauioB. OOmwue cBoiictBa MeTawioB. CruiaBel. XHMMHUYECKHE CBOWCTBAa METAJUIOB.
OKHCIUTENFHO-BOCCTAHOBUTEIBLHBIC CBOMCTBA META/UIOB TJIABHBIX W TOOOYHBIX TOATpyIIl (MeIpb,
xene3o). B3aumopeiicTBue MeTalIOB C HEMETaUIaMM, BOJIOM, KUCJIOTAaMH U pacTBOPAaMHU COJIEH.
DNeKTpOXUMHUYECKUN pal HanpspkeHuid metauioB H. A. bekeroBa (psin CTaHIApTHBIX 3JIEKTPOIAHBIX
noTeHuanoB). Okpacka MIaMeHH COSTMHEHUSIMH METAJIOB.

Koppo3sust MeTanioB Kak OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIN TIporiecc. Buabl kopposuu. CriocoObl
3aIUTHl METAJUIOB OT KOPPO3HHU.

Mertambl B npupone. [lonyuenue mertannoB. Meramtyprus. YUepHas W 1BETHash METAJLTyprHsl.
[Tpon3BOACTBO YyryHa, aJtOMUHHS.

JHlemoucTparmu. B3aumopeiicTBue OpoMHON BOABI ¢ HOAUIOM Kanus. BzauMoaecTBre amOMHUHUS
¢ nogoM. B3anmoielictBre MeIM ¢ KOHIEHTPUPOBAHHON a30THOM KUCIOTOU. AJIFOMOTEPMHSL.

JlabopaTopubie omnbIThl. O3HAKOMIJICHHE CO CBOWCTBAMH HEMETAIOB. BBITECHEHHME TaJIOTEHOB W3
pacTBOpoOB ux cosieil. O3HaKOMJIEHHME CO CBOMCTBAMHU METAJIOB M CIUIaBOB. OKpacka IMJIaMEHH COJIIMU
METaJIJIOB.

XUMUS U )KU3Hb

HayuHble mpUHIUIIBEI OpraHU3alud XUMUYECKOTO TPOU3BOACTBA. IIpOU3BOACTBO CEpHOM KUCIOTHI.

Xumus u 3HepreTuka. [IpupoaHbie HICTOYHUKH yriieBoaopoa0B. Hed s, ee coctaB u mepepaboTKa.
[Teperonka u kpexkunr Hedru. Heprenpoaykrel. [Tonsarue o muponuse u pudopmuHre. OKTaHOBOE YUCIIO
O0en3nna. OxpaHa OKpYKaOIIEH cpenbl pu HedTenepepadOTKe U TPAHCIIOPTHPOBKE HE(TEPOTYKTOB.
[IpupoaHbIii ¥ MOMYTHBIA HEPTSIHOM ra3pl, ©X COCTaB M MCIOJIb30BaHME. TOMINBO, €ro BUABL. TBep/bie
BU/IbI TOIUIMBA: APEBECUHA, APEBECHBIN, OyphIii M KAMEHHBINH Yrojb, TOpd. AJlbTepHATUBHbIE HCTOUHUKU
SHEPrUH.

XuMHuS ¥ 310poBbe. XuMusl iy, PanmonansHoe nutanue. [Iumessie 1o6aBKku

JlexapctBenHble cpenctna. [lonstue o dapmaneBTrueckoit xumun u ¢dapmakosoruu. Jlekapcrpa:
MIPOTUBOBOCHAIUTEIIbHBIE (cynbhanunamMuaHbIe npenaparsl, aHTHUOUOTHKH), AHAJIbI€TUKU
HEHApKOTUYECKUE (aCMUpHUH, aHaJbIWH, T[apaleraMoi) W HapKOTHYECKHE, BSDKYIIUE CpEACTBa,
crepouanbie. ['opMoHBL. DepMeHTHI, BUTAMHHBI, MUHEpadbHble BOJIBL [IpoOrembl, CBsSI3aHHBIE C
MIPUMEHEHHEM JIEKaPCTBEHHBIX IMpernapaToB. Bpeanbie mpuBBIUKN U (HaKTOPBI, pa3pylIaroiie 370POBbE
(xypeHue, ynotpebieHIe anKkorois, HApKOMaHHs).

KocMmernueckue u napgromepHbie CpecTBa.

briToBas xumus. Mororue u unctsmue cpeactsa. Mputo. Ctupanbheie opotrkd. OTOenuBaTenm.
Cpencta nuuHoi rurueHsl. Cpeactsa 00psObI ¢ OBITOBBIMU HACEKOMBIMH: PETIEIUICHTHI, MHCEKTHIIHIBI.
[IpaBuna 6e3omacHoi paboOThI ¢ EAKUMHU, TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMU, CPEICTBAMU OBITOBOMA
XUMUHU.

Xumus B crpoutenberBe. [umc. U3Bects. Lement. beton. [logbop onTUMaNbHBIX CTPOUTETBHBIX
MaTepuaioB B MPAKTUYECKOMN AESTEIBHOCTH YEJIOBEKA.

XuMHusi B CEIbCKOM XO03sliicTBe. MuHepalibHbIe W OpraHudeckue ymaoOpeHus. CpeacTBa 3alIUThI
pacTeHui.

Heoprannueckue matepuainbl. CTEKIIO U KEpaMUKA.

[IurMeHThI U Kpackwu.
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XUMHS U 3KOJIOTHS. XUMHUECKOE 3arps3HEHNUE OKpY)Karolllel cpelpl U ero nocieactsus. OxpaHa
ruzipocdepsl, HOYBBI, aTMOC(EpHI, PIOPHI U (PayHBI OT XUMHUECKOTO 3arpsA3HEHUS. «3esIeHas» XUMUsl.

Mertoapl HaydHOTO TO3HaHUS. Mcrounumkn xumudeckoil mHpopmanuu. ITouck mHpopmanuu 1o
Ha3BaHUSAM, HICHTU(UKATOpPaM, CTPYKTypHBIM (opmynam. HalGmionenue, omnucaHue, H3MEpEHHE,
runoresa. [louck 3akoHoMepHocreil. Hayunslil s3kcriepumenT. MoaennpoBaHue XUMUYECKUX ITPOLIECCOB
U SIBJICHUM, XMMHYECKUN aHAJIU3 U CUHTE3 KaK METO/1bl HAyYHOI'O IO3HAHMSL.
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Kanenpapuo-temaTnueckoe nianuposanue 10 kiacc (0a30Bblil ypoBeHb)
(34 4, 1 4 B HeeT0)

Ne HaumeHoBaHue pa3/ie/ioB U TeM Ko.1- Cpokn Hcnoan3oBanue
n/n BO MPOXOKICHUS oGopyoBaHust
4acoB | mo no eHTpa
naany | dakty «ToukaPocta»
BBenenue 1 vac
1 Beoonuwiit ypox. Memoow nayunozo | 1
no3nanusa. BBOAHBIH HMHCTPYKTaXK
0 TEXHUKe 0€30IaCHOCTH
TEMA 1. Teopus cmpoenus u| 441aca
Knaccuguxkayus Op2anuvecKux
eeuiecme
2 [Ipenmer u 3HaueHwe opraHuydeckou | 1
XUMHH
3 CtpykTypHas Teopus opraHudeckux | 1
COCIUHCHHI
4 N3omepus 1
5 OcHoBHBIE  KJIacChl ~ opraHuyeckux | 1
COCAUHCHHI
TEMA 2. VYruaeBoaopoabl HW HX | 6 yacoB
NMPHUPOJIHbIE HCTOYHUKH
6 [IpenenbHbIe YTaeBOIOPOABI 1 JlaTauk  BBICOKOM
TeMIepaTyphbl,
JTaTINK
TeMIepaTypbl
IUIATHHOBBIHN
7 DTUJICHOBBIE YIIIE€BOIOPOIbI 1 JlaTumk  BBICOKOM
TeMIIepaTyphbl,
JTaTYNK
TEeMIIepaTypbl
IUIATHHOBBIHN
8 AUETUIIEHOBBIE YIIIEBOA0PO/IbI 1 JlaTumk  BBICOKOM
TEeMIIepaTyphl,
JTaTYUK
TEeMIIepaTypbl
MIaTHHOBBIN
9 ApomaTuiecKkue yrieBo0poabl 1
10 O6006maromui ypox 1
11 KonTtponpHast padota Ne 1 1
TEMA Ne 3. Kucaopoacoaep:xamue | 18 yacos
U a30Tcolep:kallue COeJUHEHUs W
UX HAXOKJIEeHHUEe B MPUPO/e
12 [lonstue o cnuprax. Ilpenensusie | 1

OHOATOMHBIC CITUPTLL
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13 XuMu4eckue CBOMCTBA, mojyueHue u | 1 JlaTunk pH.
[IPUMEHEHUE CIIUPTOB JlaT4uk  BBICOKOU
TEeMIIepaTyphl,
JATYUK
TEeMIIepaTyphl
TJIATUHOBBIN
14 MHOroaroMHbl€ CIUPTHI 1
15 denou 1 Hatuuk pH.
JlaTuuk  BBICOKOM
TEeMIIepaTypHl,
JATYUK
TEeMITepaTyphl
TJTATUHOBBIN
16 Anbaerujibl 1 KETOHBI 1
17 [TonsiTHe 0 KapOOHOBBIX KHCIOTAX 1
18 XUMHYeCcKHe CBOMCTBa, moyiyueHue u | 1 HaTunk pH.
MpUMEHEHHE KapOOHOBBIX KUCIIOT JlaTunk  BBICOKOM
TEeMITepaTypHl,
JATIAK
TEeMITepaTyphl
TJTATUHOBBIN
19 CrnosxHbie 3(UpPBI 1
20 Kupsr 1
21 ITousarue 00 yraeBojax. | 1 JlaTauk  BBICOKOM
MoHocaxapusl. ['mroko3a TeMIepaTyphbl,
JaTYuK
TeMIIepaTypbl
TJIATUHOBBIMN
22 Hucaxapuel. Caxaposa 1
23 [Tonmucaxapusl. Kpaxwma, | 1
LEJUTI0JI03a, TJIMKOTeH
24 ITousarue 00 azoTcojaepxamux | 1
OpPraHUYECKUX COCAMHEHUSX. AMHUHBI
25 AMMHOKHUCIIOTHI 1
26 benku 1 JaTuuk pH.
JlaTumk  BBICOKOM
TEeMIIEPaTyphl,
JTaTUYnK
TEeMIIepaTyphl
IJIATUHOBBIN
27 I'enetnyeckas cBsi3b Mexay kimaccamu | 1
OpPraHUYECKUX COECTMHEHUM
28 O6o0maromuii ypok 1
29 KonTtponeHas padota Ne2 o treme 1
TEMA 6. BbicokomouieKkyasipHbie | 6 4acoB

BeliecrBa
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30 | [Homumepsr 1 Jatunx pH.
JlaTYuK  BBICOKOM
TEMIIEPATYPHI,
JaT4YNK
TEMIIEPATYPHbI
TJIATUHOBBIN
31 | [lonumepHbIe MaTepHAIIBI 1
32 | Ilpaktmueckass ~ pabora  Ne 1
«Pacrnio3HaBaHue mIacTMacc
33 | Ilpaktmueckass  pabora  Ne 1
«Pacnio3HaBaHue BOJIOKOH»
34 O06o06marmuii ypok 1
Hroro: 34 yaca
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Kanenpapuo-temaTnueckoe nianuposanue 11 kiaacce (0a30Bblil ypoBeHb)

(34 4, 1 4 B Hee10)

Ne HaunmenoBanue pasgesoB u teM | Kou- Cpoku Hcnouab3oBanue
n/n BO MPOXO0KICHUS oGopyoBaHust
4acoB | mo o HeHTpa
nnany | dakty «ToukaPoctay»
Tema 1 BemiecTBo 8u.
1 ATOMBI, MOJIEKYJIBI, BEILIECTBA 1
2 CrpoeHue aToma 1
3 Xumudeckas CBS3b. 1
4 ArperaTHbI€ COCTOSIHUS BELIECTBA. 1 Harank pH. Jlatumk
BBICOKOH
TEeMIIepaTypHl,
JATYUK TEMIIEPaTyphl
IUIQTHHOBBIH
S [epuomuueckuii  3akon  JI.U.
MenneneeBa
6 PacTBOpEI 1 Hatuuk pH. JlaTumk
BBICOKOH
TeMIepaTyphbl,
JIATYUK TEMIIepaTypbl
IJIATUHOBBIM
7 DJIeKTPOIUTHYECKAS 1 Harunx
JMCCOIHALHS. AIEKTPONPOBOJTHOCTH
8 Kucnotaocts Cpe/ibl. 1 Haryuk pH.
Nupaukaropsl.
Tema 2 Xumudeckue peakuuu (9 yacon)
9 VYpaBHEHUS] XUMHYECKUX PEaAKIUMA 1
Y pacyeThl 110 HUM.
10 Peakuyu nonHoro ooOmMeHa. 1
11 FI/II[pOJ'II/IS. 1 I[aT‘lI/IK pH
12 KavecTBeHHBIE peakiinu. 1
13 OKHCIUTETBHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIHH.
14 | Dnextponus. 1
15 [Ipaktnueckas pabora Ne 1.
Pemenne DKCHEepUMEHTATBHBIX
3aJad MO0 TeMe «XHUMUYECKHE
peaKLm».
16 | O6ob6maroriee MOBTOPEHHUE 110 1
TemaM «BemecTBo» u
«XUMHUYECKUE PEAKITUNY.
17 KonTtponsnas padoraNel. 1
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«BeriecTBo. XUMHYECKHUE

peaKIm».
Heoprannueckas xumusi (6 yacoB)
18 Knaccudukarus 1
HEOPraHWYECKUX  COCOUHEHUM.
[IpocTele BemecTBa
— HEMETAJUIBL.
19 IIpocTele BemecTBa — MeTamisl | 1
DuU3NYECKUE CBOMCTBA METAJUIOB.
CruiaBbl.
20 | Xumnueckne cBoiicTBa MeTa/ioB. | 1 Hatunk pH. Jlatdmk
BBICOKOM
TEeMIIepaTyphl,
JATYUK TEMIIEpaTyphbl
TJTATUHOBBIN
21 | Meramnsl B npupone. IHomyuenne | 1
MeTa/uioB. Meramtyprus.
22 [MpakTtuyeckas padora Ne 2. 1
«[TomyueHnrne METHOTO Kyllopocay.
23 1

O6o0mmaroniee  MOBTOPEHUE IO
teme «Heopranndeckass Xumus».

HayuHble 0CHOBBI XMMHYECKOI0 NMpou3BoacTBa (6 4acoB)

24 | Bpems B xuvmn. Ckopocts | 1
XUMHUYECKUX PEAKIIUH.

25 | Xumuyeckoe ~ paBHOBecme ~ m | 1
(hakTOPBI, HA HETO BIIMAIOLIHE.

26 HayuHble npUHIMIIBEI opranu3amyy | 1
XHUMHYECKOTO IIPOU3BOICTBA.

27 Hedtp. Ilpupomsbiii 13 ® 1
JHEpPreTHKA.

28 O6oo6miaronee  MOBTOpeHHe 10 | 1
temaM «Heopranudeckas XuMus»

u «Hayunblie OCHOBBI
XHUMHYECKOTO IIPOU3BOICTBAY.

29 KountponsHas padora No2. 1
«Heoprannyeckas XUMUSL.
HayuHbple OCHOBBI XHMHUYECKOTO
TIPOU3BOJICTBAY.

Xumus B sku3HU U o0mectBe (5 yaca)

30 1 Hatunk pH. artuuk

Xumug numu.  JlekapcTBeHHbIE
CpEACTBA.

BBICOKOM
TEeMIIepaTyphl,
JATYUK TEMIEpaTypbl
MIaTHHOBBIN
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31

Kocmernueckue u napdromepHsie

Hatuuk pH. Hartumkx

cpencTsa. BrIToBas XUMHSL. BBICOKOM
TEeMIIepaTyphl,
JATYUK TEMIIEpaTypbl
IJIATUHOBBIN
32 XHUMHS B CEIILCKOM XO351CTBE
33 XHMHS B CTPOUTENBCTBE.
34 «3eeHasy XUMUSL.
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