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MNOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMUHU Ha yPOBHE CPEIHEr0 00IIero oopazoBaHus pazpadoTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-Dd3 «O6 obpazoBanuu B Poccuiickoii denepamum,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS (eepabHON 00pa30BaTeIbHON MPOTrPAMMBI CPEIHETO
obmero oopazoanus (POIT COO), npeacraBieHHbIX B DeaepaibHOM rocyAapCTBEHHOM
obpazoBarensHoM cTangapte COO, ¢ yuérom Konnenuu npernoaaBanust yaeGHOTo peaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusx Poccuiickoin @enepamuu, peaau3yronmx
OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI, U OCHOBHBIX MOJIOKEHHUN «CTpaTeruy pa3BUTHS
Bocniutanus B Poccuiickoit deneparuu Ha nepuos a0 2025 roga» (Pacnopspkerue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY IOJIXOJIOB K pa3pabOTKe MPOrpaMMBbI 10 XUMUHU, K OTPEAeNICHUI0 001Iei
CTpaTeruy 00y4eHUs], BOCIIUTAHUS U PA3BUTUS 00yJArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» st 10—-11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIU KOHIIENTYAJIbHBIE MTOTO0XKEHHS
OI'OC COO o B3auM000yCIOBICHHOCTH LEJIEH, COIepIKAaHUS, PE3YIbTaTOB O0yUeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

Xummndaeckoe 00pa3oBaHue, MOJydyaeMoe BHITYCKHUKaMHU 00111e00pa3oBaTebHON
OpraHH3aIH, SIBIIIETCS HEOTHEMIIEMOI YacThIO0 UX 00pa30BaHHOCTH. OHO CIYXKHUT
3aBepLIAIOIIMM 3TAllOM PEAIM3allUU HAa COOTBETCTBYIOLIEM €MY 0a30BOM YPOBHE KIFOUYEBBIX
[EHHOCTEH, MPUCYITUX LETOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus. JTU IIEHHOCTH
KacaroTcst MO3HAHMUS 3aKOHOB IPUPOIBI, POPMUPOBAHHSI MUPOBO33PEHHUS M OOIIEH KyJIbTYpHI
YeN0BEeKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
IpUPOIHOH cpene. Peannsyercst xummueckoe o0pa3oBaHie 00yJarOMIUXCsl Ha YPOBHE CPEAHETO
o01m1ero o0pa3oBaHus CpeICTBAMU yU4eOHOTO MpeIMeTa «XUMU», COAECPKAHUE U TOCTPOCHUE
KOTOPOTO OMpe/eNieHbl B IPOTrpaMMe 10 XUMHH € YIETOM Ce(PUKH HAyKH XHUMHUH, €€
3HAYEHUS B MIO3HAHUU IPUPOJIBI U B MATEpUATIbHON KU3HU OOIIECTBA, a TAKXKE C yU4ETOM 00X
1esnel U IPUHLUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEAHETO 00ILEro
obpazoBanus B Poccuiickoii @enepamuu.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UIPAaeT 0COOYIO POJIb B COBPEMEHHOM
[IUBUJIM3AIIH, B CO3JJaHIH HOBOM 0a3bl MaTepHalIbHOM KyabTyphl. OHa BHOCHUT CBOM BKJIa] B
(dbopMHUpOBaHKE PALIMOHAIIBHOTO HAYYHOT'O MBILUIEHHMS], B CO3JJaHHE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy»KarollleM MHUpe Kak O €IMHCTBE MPUPO/IbI U YeJIOBEKa, KOTOpoe GOPMUPYETCs B XUMHUU
Ha OCHOBE MIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY>KAIOILEro MUPa, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOAEHUCTBYS C IPYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTalla
HEOThEMJIEMOI YaCThI0O MUPOBON KYJIbTYphl, HEOOXOJMMbIM YCIOBHEM YCIEIIHOTO TPy U
YKU3HU KaXXI0ro wieHa obmectBa. CoBpeMEeHHasi XUMUS KaK HayKa co3UaTellbHas, KaK HayKa
BBICOKHMX TEXHOJIOTHI HAIpaBlieHa Ha pellIeHne TTI00aTbHBIX MPOOIeM YCTOWYHNBOTO PA3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOU, MTUIIEBOM, IKOJIOTHUECKOM 0€301MacCHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBHY ¢ OOIIMMHU LIEASIMU U IPUHIIUIIAMU CPeIHEro o01Iero oopa3oBaHus
conepskanue npeameta «Xumus» (10—11 kmaccrl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOJTOTOBKY 00y4arouXcs, HEOOXOUMYIO UM JJIst
BBIPAOOTKH MUPOBO33PEHYECKHX OPUEHTUPOB, YCIICHITHOIO BKIIOUYEHUS B )KU3HB COLIUYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocCTaBnsIOMMUMHU TIpeIMeTa «XUMUSD» SBISIOTCS 0a30BbIe Kypchl — «Opranndeckas
xumus» U «O011as 1 HeopraHuyeckas XMMHUs, OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHUH 110 HEOPTaHUYECKON XUMHUHU (C BKIIOYCHHUEM
3HaHUHU U3 00LIeH XUMUN) U opraHrueckoil xumMuu. dopMupoBaHue JaHHOW CUCTEMbI 3HAaHUI
IpY U3yYEHUH IpeMeTa 00ecrieqnBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSATHM, 3aKOHOB U TEOPUI XUMHH.
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CrpykTypa conepkanus KypcoB — «Opranudeckas XuMus» u «O011ast 1 HeopraHudeckas
XUMHS» cHOpMUpOBaHA B TPOrpaMMe N0 XMMUU Ha OCHOBE CUCTEMHOTO MO/IX0/1a K U3Y4YEHUIO
y4eOHOro Marepuana 1 00yclIOBJI€Ha HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha
OIPEIEIEHHBIX TEOPETUUECKUX YPOBHIX. Tak, B Kypce OpraHM4eCKON XMMHUU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUHU CTPOCHUS OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXUMUUYECKUX U AIEKTPOHHBIX NIPEACTABIECHUI O CTPOEHUH BEILIECTB.
Ceenenus 00 n3yyaeMbIX B Kypce BELIECTBaX JAKTCs B Pa3BUTHU — OT YIJIEBOJAOPOIOB 10
CJIOHBIX OMOJIOTMYECKU aKTUBHBIX COEIUHEHHH. B Kypce opraHnueckoil XMMHH M10JIy4atoT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs I€pBOHAYAIbHbIE
NPECTABICHUS O XUMUYECKOH CBSI3H, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Tox HOBBIM yTJIOM 3peHUS B IipeaMeTe «XUMUs» 0a30BOr0 YPOBHS pacCMAaTPUBAETCS
U3y4EHHBII Ha yPOBHE OCHOBHOTI'O 00IIEro 00pa3oBaHUs TEOPETUUYECKUI MaTepHal U
(akTOJIOTHUECKUE CBEACHUS O BEIIECTBAX U XUMUUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O011as 1 HeopraHu4eckas XMMHUs» 00yUyaroIUMCs IPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE MEPUONYECKOr0 3aKOHA ¢ OOLIETEOPETUYECKUX U METOI0JIOTUYECKUX MTO3ULIUHI,
ri1y0e MOHATh UCTOPUYECKOE U3MEHEHUE (DYHKIIMI 3TOro 3aKoHa — OT 000011aroIel 10
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Envnas cuctema 3HaHMM O Ba)KHEHIINX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAaX U
IPUMEHEHHUH, a TAK)KE O XUMUUECKHUX PEAKLMX, X CYLTHOCTU U 3aKOHOMEPHOCTSIX IPOTEKaHUs
pononssercsd B Kypcax 10 u 11 kinaccoB aneMeHTaMu COAEpKaHUSL, UMEIOIUMU
KYJBTYPOJOTHYECKUI U PUKIIAHON XapaKTep. DTH 3HAHHS CIOCOOCTBYIOT TOHUMAHUIO
B3alMOCBS3M XUMUU C IPYTMMH HayKaMH, PaCKpbIBatOT €€ POJib B [I03HABATEIBLHON 1
IIPAKTUYECKOHN AESITEIbHOCTU YEJI0BEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAYKEHUS K IIPOLIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U NMPAKTHUECKUX NPUIOKEHUH XUMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MpoOeMax, CBI3aHHbIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh UH(OPMALIMIO U IPUMEHSTh €€ [yl MOMOJIHEHHS 3HaHU, peleH s
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX UCCIIEIOBATEIbCKUX 331a4. B nienom copepxanue
y4eOHOTro npenMeTa «XUMHUs» JaHHOTO YPOBHS U3Y4YE€HUsI OPHEHTUPOBAHO Ha (hopMupoBaHHE y
00y4arouXxcsi MUPOBO33PEHUECKOI OCHOBBI JUIsl TIOHUMaHUs PUIIOCO(PCKUX UAEH, TAKUX Kak:
MaTepHaJIbHOE €IMHCTBO HEOPraHMUYECKOT'0 U OPraHMYECKOT0 MUPA, 00YCIIOBIEHHOCTh CBOMCTB
BEIIECTB X COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOHBIX SIBICHUN MYTEM dKCIIEPUMEHTA
U pelIeHus MPOTUBOPEUNi MKy HOBBIMU (haKTaMH U TEOPETUUYECKUMU MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUH B PEIICHUH SKOJIOTMUECKUX MPobieM, a Takxke npodiem cOepekeHus
OHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpUAJIOB.

B nnane pemienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATIN3ALUU O0yJYaronInuxcs
IIPUHSTHIE IPOTPAMMON IO XUMHH IOAXOABI K ONIPENETICHUIO COAEPKAHUS U IIOCTPOCHUS
npeaMeTa npeaycMaTpuBaroT (OPMUPOBAHNE YHUBEPCAIbHBIX YUEOHBIX IEHCTBUMN, UMEIOIINX
6a30Boe 3HAYCHME JJIS PA3IMUHBIX BUJIOB JESATEIBHOCTH: PELICHUs pobiieM, OUCKa, aHalInu3a u
00paboTku nHGOpMaIU, HEOOXOAUMBIX Ul IPUOOPETEHUS OMbITa MPAKTUYECKON U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B mpaxTuke npenogaBaHusi XMMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, TaK U
Ha ypOBHE CpeaHero oouiero oopa3oBanus, pH ONpeeICHUN COepKAaTEeIbHON
XapaKTepUCTHUKY 1ieJiel U3ydeHus IpeIMeTa HalpaBiIeHUEeM MePBOCTENIEHHON 3HAUNMOCTH
TPaJUIIMOHHO NPU3HAETCA (OPMUPOBAHUE OCHOB XMMHUYECKON HaYKH KaK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, PAKTUYECKOU IEATEIIbHOCTH Y€JIOBEKa U KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOM KyJlbTYpbl. C METOJUYECKONW TOUKH 3pEHUS TaKOW MOAXO0. K
OTIpe/IeNICHUIO 1eJIel 3YUYEeHHUS MIPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO JaHHOW TOUYKE 3pEHUS TJIaBHBIMU LIESIMU U3yYeHUs TpeaMeTa « XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



(dbopMUpOBaHHE CUCTEMBl XHMUUYECKUX 3HAHHUH KaK BAXKHEUIIIEH COCTABIISIONICH €CTECTBEHHO-
HAyYHOU KapTUHBI MHUPA, B OCHOBE KOTOPOI JIeKAT KITFOYEBBIC OHSTHS, (DyHIaMEHTAIbHBIE
3aKOHBI U TEOPUHU XUMHUHU, OCBOEHHE SI3bIKA HAYKU, YCBOCHUE U IOHUMAaHHE CYIIHOCTH
JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH HX
pa3BUTHUS U CTAHOBJICHMUS,

dbopMupOBaHUE U pa3BUTHE MPEACTABICHUIN O HAYYHBIX METO/AAaX MO3HAHUSI BELIECTB U
XUMHUYECKHUX PEAKIIHA, HEOOXOUMBIX JIJIsl IPUOOPETCHHSI YMEHUH OPUEHTUPOBATHCS B MUPE
BEIIECTB U XMMHUUECKHX SIBJICHHM, UMEIOLIUX MECTO B IPUPOJE, B IPAKTHUECKON U
MMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUN U CIOCOOOB JCATEILHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U O0BSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUIT O€30M1aCHOT0 OOpaIeHHS C BELIECTBAMH.

Hapsny c atum, conepxatenbHas XapaKTepUCTHKA L€ U 3a/1a4 U3yUEHUs IPEAMETA B
porpaMme Mo XMMHUH YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH NIPUOPUTETAMHU
B CUCTEME cpeiHero obiero oopasopanus. CeroHs B MpemnoJaBaHNN XUMUU B OOJIbIIeH
CTEMEeHH OTAAETCS MPEAINOYTEeHIE MPAKTUYECKON KOMIIOHEHTE COJIep:KaHus 00ydeHus,
OPUEHTHPOBAHHOMW Ha MOJIOTOBKY BBITYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aluy,
BJIQ/ICIONIETO HE HA0OPOM 3HAHUM, a (PYHKIIMOHATEHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMu U
YMEHUSMH aKTUBHOTO MOJTYYEHUSI 3HAHUHN ¥ PUMEHEHHS UX B PEaJIbHOM XKU3HU ISl peIIeHUs
MPAKTUYECKUX 3a7au.

B cBsi3u ¢ 3TUM TIpu U3ydeHUU NpeaMeTa « XuMush JOMUHHUPYIOIee 3HAUCHHE
PUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

ajanTtanus o0yJaromuxcs K yCIOBUSIM JUHAMUYHO pPa3BUBAIOLIETOCs MUPA,
dbopMUpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM IMYHOCTH, TOTOBOI K caM000pa30oBaHHUIo,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IPUHSATHUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupOBaHUE y 00YUAIOIIMUXCS KIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIUH ),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE SIS PA3JIMUHbIX BUJOB JIESTEIBHOCTH: PEIICHUS IPOOIIEeM,
MOWCKa, aHaIM3a U 00padoTKu nHpOpMAIHK, HEOOXOIUMBIX JIJIS IPUOOPETCHHSI OTIBITA
JIeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXKHOE MECTO B MTO3HAHUM XMMUH, a TAK¥KE JJII OLEHKH C
MO3UIUI 3KOJOTHYECKON O€30MMaCHOCTH XapaKTepa BIMSIHUS BEILIECTB M1 XUMUYECKUX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE TTO3HABATEILHBIX HHTEPECOB, HHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00y4aroIuXxcsi: ClocOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUSA 110 XUMUU B
COOTBETCTBUU C )KM3HEHHBIMU MTOTPEOHOCTSIMH, UCTIOJIb30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIs IOMCKA U aHalln3a yueOHOU U HayYHO-TIOMYJISIPHON HHPOPMAIIH XUMUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE Y O0YYAIOIIMXCS ACCOLMATUBHOTO M IOTHYECKOTO MBIIIICHHS,
Ha0JII0/1aTEIbHOCTH, COOPaHHOCTH, AKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAHUE y 00y4aromuXcsl yOeKkIEHHOCTH B TYMaHUCTHUECKON HapaBIeHHOCTH
XUMUH, €€ BAXKHON POJIH B PEIICHUH TTI00aIbHBIX MPOOIEM palliOHAIEHOTO
MIPUPOIONOIB30BaHUS, TIOMOJIHEHUSI SHEPTETUUECKUX PECYPCOB U COXPAHEHUSI IPUPOIHOTO
pPaBHOBECHsI, 0CO3HAHMSI HEOOXOAUMOCTH OEPEKHOI0 OTHOILIEHUS K IPUPOJAE U CBOEMY
3I0POBBIO, a TAK)KE TPUOOPETEHUS OTBITA UCIIOIH30BAHUS MOTYICHHBIX 3HAHUH TS IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHUSIMHU.

B yuebnoM mmane cpenHero oomiero oOpa3oBaHus mpeaMeT « XuMus» 6a30BOTO yYPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

O611ee ynca0 4YacoB, OTBEIEHHBIX JJIs U3YUYEHUSI XUMHUH, HA 6a30BOM YPOBHE CPEIHETO
obmrero oopazoBanus, coctaBmseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenio), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBbYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHMYecKo XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B TIOJIYYEHUH
HOBBIX BEILIECTB U MaTepHaJIOB. Teopus CTpOCHHS OpraHnuecKux coequuenuii A. M. bytieposa,
e€ ocHoBHBIC TIOJIOKEHUsA. CTPYKTYpHBIE POPMYIIBI OpraHUYECKHUX BeecTB. [ oMoorus,
n3oMepus. XUMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[TpencraBnenue o kiaccudukanmu opraHuveckux BemecTs. Homenkmarypa
OpPraHUYECKUX COCIUHEHUI (CUCTeMaTH4yecKas) U TPUBUAIbHBIC Ha3BAaHUS BAXKHEUIITUX
MIpPECTABUTENICH KIaCCOB OPraHMYECKUX BEIIECTB.

DKCIIEpUMEHTAIbHBIE METO/IbI U3YUYEHHUS BEIIECTB U X MPEBPAICHUI: 03HAKOMJICHUE C
o0Opa3iamMu OpraHu4eCcKUX BEIIECTB U MaTepHallaMi Ha UX OCHOBE, MOJCIIMPOBAHUE MOJICKYII
OpPraHMYECKUX BEIIECTB, HAOIIOICHNE U OMICAHNE JEMOHCTPALMOHHBIX OMBITOB MO
MIPEBPAIICHUIO OPTaHUYECKUX BEIIECTB IIPU HArpeBaHuH (IJ1aBJieHnEe, OOYTJIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKU psia. MeTaH u 3TaH — npocTeifiune
MPEJICTABUTENN ATKAHOB: (PU3NYECKHE U XMMHYECKHE CBOMCTBA (peaKkIuu 3aMeIIeHUs U
TOPEHUsI ), HAXOXK/ICHUE B IPUPO/IE, TIOJYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUECKHUM psAll. DTUJIEH U MPOIUJIEH — MPOCTEHIINE
MPEJICTAaBUTEIIN ATKEHOB: (PU3NYCCKIEC U XMMUYECKHE CBOMCTBA (PEaKIIUU THIPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u MmetunOyraaueH-1,3: crpoeHne, BaXKHEUIIINE XUMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Pl AIICTHIICH —
MPOCTEHININIA TPEICTABUTENb aJIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHUE U XUMUYECKUE CBOWCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUCHHE U IPUMEHEHHUE.

Apensl. benzon: coctas, cTpoeHue, puU3ndeckiue 1 XUMHUECKHUE CBOICTBA (peakiuu
raJOTeHUPOBAHUS U HUTPOBAHMS ), IOTyUEHUE U IpUMEHEHue. Tonyo: cocmas, cmpoenue,
Qusuueckue u xumuiecKkue colcmaa (peakyuu 2an02eHUPOS8anUs. U HUMpO8auus), NoLyyeHue u
npumenerue. TOKCUIHOCTH apeHOB. [ 'eHeTHuecKas CBs3b MEX1Y yIIE€BOJIOPOIAMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHbie HCTOYHUKH YTIIEBOIOPO0B. [IpupoaHbIii ra3 U MOMyTHHIE HEQTIHBIE Ta3bl.
Hedts u e€ mpoucxoxaenne. CriocoOsl nepepadoTku He(TH: TIEPEerOHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTHUECKUi), mupou3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MPOMBINIIICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro MepepadoTKH.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3liaMu T1acTMacc, KayaykoB U pe3uHbl, Koymekiuu «HedTe» u «Yronb», MogenupoBaHue
MOJIEKYJI YTIIEBOJIOPOIOB M TaJOT€HOTPOU3BOIHBIX, POBECHUE MPAKTUYECKON PAaOOTHI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Brrurcnenus o ypaBHEHHI0 XUMHYECKON peakiuu (Macchl, 00bEMa, KOTHUECTBA
MCXOJIHOTO BEIIECTBA UJTU MIPOJIYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOTHYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:kamme opranudeckue coelMHeHUs

[IpenenbpHBIE OJHOATOMHBIC COUPTHL. METaHOM U 3TAHOJ: CTPOCHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA (PEAKINK C AKTUBHBIMU METaJUIAMH, TaJIOT€HOBOI0OPOIaMU, TOPEHHE),
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npuMeHeHue. BonopoaHbie cBsS3U MeX Ay MOJIEKyJIaMu cupToB. JlelicTBUEe MeTaHoIa U ATaHOIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie COUPTHI. DTUIICHTIIUKOIb U TIIMLIEPUH: CTPOEHHUE, (pU3nUecKue u
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIETOYHBIMU METAJlJIaMH, KAaU€CTBEHHAsl PEaKIUs Ha
MHOT0aTOMHBIE cUpThI). JleiicTBUe Ha opraHu3M uenoBeka. [IpumeHenue rivuepuHa u
STUJICHTJIUKOJISL.

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUECKHUE CBOICTBA. TOKCUYHOCTh
¢denona. [lpumenenue ¢enona.

Anbaeruibl U kemowsi. DopMalibIeru/l, alleTajabAeTuA: CTPOCHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBA (pEaKLMU OKUCIIEHUSI U BOCCTAaHOBJICHUS, KAUECTBEHHBIE PEAKLIUN),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE ITpEeNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHAs! KUCIIOTHI:
cTpoeHue, (pu3nueckre 1 XMMUYECKUE CBOMCTBA (CBOMCTBRA, OOIIHe ISl Kilacca KUCIIOT, peaKIus
3TepU(HKAIINN), TOTydYeHHE U TpuMeHeHue. CTeapuHoBas U OJIEMHOBAsI KHCIOTHI KaK
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mbljia KaK COJM BBICHIMX KAPOOHOBBIX KUCIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 3(hUpbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ UAPOIH3 CIIOKHBIX S3(UPOB.
Kupsl. 'maponus xupos. [IpuMeHenue )xupoB. buonorudeckas poib KUPOB.

YrneBoabl: cocTaB, Kjlaccu(pUKalus yriieBoJoB (MOHO-, IU- U MOarcaxapusl). [ mroko3a —
IpOCTEHIINKA MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUYECKHE U XUMUUYECKUE
cBoiicTBa (B3aumoeiictaue ¢ ruapokcuaom meau(ll), okucnenue aMmMuadyHbIM PaCTBOPOM
okcua cepedpa(l), BocctaHOBIIEHUE, OPOKEHHE TITFOKO3bI), HAXOXK/ICHUE B IIPUPOJIC,
npuUMeHeHue, ouonorunueckas poib. DotocunTe3. pykTo3a KaKk U30MEP IIIFOKO3BL.

Kpaxman u nemonosa kak npupoaHble noaumepbl. CTpoeHHre Kpaxmaia U LeJUTH0JI03bI.
Ou3nyecKue U XUMUUECKHE CBOMCTBA KpaxMaia (THIPOIu3, KaYeCTBEHHAs PEaKIUs C HOJOM).

DKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPALLEHUI: IPOBEACHUE,
HaOII0/IEHUE Y ONTUCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAYECTBECHHbBIE
peaKIu OJIHOATOMHBIX CIUPTOB (OKHUCIeHUE dTaHoa okcuioM meau(ll)), MHOroaTOMHBIX
CIUpTOB (B3auMoielcTBUE ThuliepuHa ¢ ruapokcuaom meau(ll)), anpaernnos (okuciaeHue
aMMUa4HbIM pacTBopoM okcuja cepedpa(l) u runpoxcunom menu(ll), B3aumonelicteue
KpaxMmasa ¢ H0JI0OM), IPOBEICHHE MPAKTUYECKON paboThl: CBOWCTBA pacTBOPA YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Boruncnenus o ypaBHEHHIO XUMHUUECKON peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJIHOTO BEIIECTBA UM MPOJYKTA PEaKIH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHnyecKue coequHeHus. duznueckue u
XMMHUYECKHE CBOMCTBAa aMMHOKHUCIIOT (Ha MpUMepe TuIKHa). buonornueckoe 3HaueHue
amuHOKuCIOT. [lenTumsl.

benkn kak npupoaHbIe BBICOKOMOJIEKYIJISIpHbIE coeiMHeHns. [lepBuuHnas, BTopu4Has u
TpeTUYHas CTPYKTypa O0enkoB. XMMHUECKHUE CBOICTBA OEIKOB: THAPOIIN3, IeHATypalys,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKCrepuMEeHTAIbHBIE METO/Ibl 3YUEHUS BEIIECTB U UX MPEBpalleHUl: HaOII0AeHUE U
OTKCaHKE JeMOHCTPAIIMOHHBIX OIBITOB: IeHATypalus OelKOB IPU HArpeBaHUH, BETHBIE
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBbIEC COCTUHEHUS

OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETIEHb IMOJIMMEPU3aLIUH, CPEAHSISI MOJIEKy sipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEPHU3aIIHs U MOJIMKOHICHCAIINS.
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OKCIIEpUMEHTAJIBHBIE METO/IBI N3yYEHUS BEIECTB U UX NIPEBPALLECHUI: 03HAKOMIICHHE C
00pa3iaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanu3zanus MexnpeaMeTHBIX CBA3EH PU U3ydyeHUU opranndeckoi xumuu B 10 kitacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO111e ecTecCTBEHHO-HAYYHbIE IOHATHUSA: SIBJIEHUE, HAY4YHbIH (DakT, Tunoresa, 3aKoH,
TEOpHsl, aHAJIU3, CHHTE3, KJIACCH(PHUKAINA, TIEPUOJUIYHOCTh, HAOIIOICHHE, U3MEPEHHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®u3nkKa: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPIE€TUUECKUN YPOBEHbD,
BEILIECTBO, TEJO0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIIMUMHBI U €AMHUIIbI
UX U3MEPEHUS.

Bbuonorus: knerka, opranusm, 6uocgepa, 0OMeH BEILECTB B OpraHu3Me, GOTOCUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE TOPOJIbL, TIOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE TPOAYKTHI, OCHOBBI PALIMOHAIIBHOIO ITUTAHUSI, MOIOIIIUE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE NpEenapaThbl, MaTEPUAIIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHHU

XUMHUUECKUH 371eMEHT. ATOM. SlApo aToMa, U30TOIbl. DIEKTPOHHAS 000I0YKa.
DHepreTuyeckue YpoBHH, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemeHThl. OCOOCHHOCTH
pacripeiesieHus! 3JeKTPOHOB 110 OPOUTAIISAM B aTOMAaX 3J€MEHTOB MEPBbIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas! KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX di1eMeHToB /1. 1.
Menpeneesa. CBs3b epuoinYecKoro 3akoHa u [leproanueckoi cucTeMbl XUMUYECKUX
aneMeHTOB [[. 1. MenzeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XMMUYECKHX JIEMEHTOB M 00pa3yeMbIX UMM IIPOCTHIX U CJIOKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BemiecTBa. XuMudeckas cBsi3b. Busipl XuMuueckoi cBs3H (KOBaJeHTHAas
HEMOoJIsIpHast U MOJIsIpHAasi, MOHHAs!, MeTaJTMuecKas). MexaHu3Mbl 00pa30BaHUs KOBAIEHTHOMN
XUMUYECKOHN CBsI3U (OOMEHHBIN U JOHOPHO-aKIeNTOpHBIN). Bomopoanas cBsi3b. BameHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. TUIBI KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEILIECTB OT TUIIA
KPUCTAJUIMYECKON PEIETKH.

ITonsATHE O IUCIIEPCHBIX cucTeMax. ICTUHHBIE U KOJITIOUIHBIE pPAaCTBOPBL. MaccoBast 1011
BEILIECTBA B paCTBOPE.

Knaccugukaius Heopranndeckux coeinHeHnin. HomeHkaTypa HeopraHu4eckux
BeIIECTB. [ eHeTYecKas CBSI3b HEOPraHNYECKUX BEHIECTB, NPUHAIECKAIINX K PA3JIMYHBIM
KJIacCaM.

Xumunueckas peakuus. Kiaccupukanys XMMHUECKUX peakluii B HEOPraHUYECKOM U
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUS MAcChl BELIECTB, 3aKOH COXPAHEHUS U NIPEBPALLECHUS
SHEPTUH MIPU XUMUYECKUX PEAKIHUAX.



CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3audHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumuueckoe paBHoBecHe. DakTOphl, BIUSAIOLIME HA COCTOSHUE XUMUYECKOTO PABHOBECHSL.
[Tpuniun Jle [latensbe.

DnexTponuTHyeckas auccornuanus. CHUibHbIC U ciaalbie 37eKTponnThl. Cpea BOAHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU.

OKCIepUMEHTAIIbHBIE METO/Ibl M3YUEHHS BEILIECTB U UX MPEBPALICHUIN: JEMOHCTpaIIUs
tabnui «llepuoanueckas cuctema xumudeckux sieMenToB [1. 1. Menneneesay, nuzyuenue
MoIeNIel KPUCTAJUTMYECKUX PEETOK, HAOIOICHHE U ONTMCAaHNEe JIEMOHCTPAIIMOHHBIX U
71a00pPaTOPHBIX OIBITOB (Pa3yIoKEHUE MEPOKCHIA BOJOPOa B IPUCYTCTBUM KaTaIU3aTopa,
OnpeesIiCHUE CPebl pACTBOPOB BELIECTB C TOMONIBI0 YHUBEPCAILHOIO MHAMKATOPA, PEAKIIUU
MOHHOTO 00OMEHa), MPOBEICHHE MPAKTUYECKOI paboThl «BiusHue pa3nudHbIX PaKTOPOB HA
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl 0 ypaBHEHUSIM XUMHUYECKUX PEAKIUA, B TOM YHCII€ TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCIOJIb30BAHUEM MTOHATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hewmerannsl. [lonoxenne HemeramioB B [lepronueckoil cucteMe XUMUYECKUX
anemenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTpOCHUSI aTOMOB. DU3NYECKHE CBOHCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAUIOB (Ha IpUMepe KUCIOPoia, cephl, hocdopa u yriaepoaa).

XHUMHYECKUE CBONCTBA BAXKHEHUIIINX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, (hocdopa,
yIJiepo/ia U KpeMHHUsI) U UX COCIMHEHUN (OKCUIOB, KUCIOPOACOIEPIKAIIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Metannsl. [lonoxenne metamioB B [leprogndeckoit cucteMe XUMHYECKUX 3JIIEMEHTOB /I,
U. MenneneeBa. OcoOOCHHOCTH CTPOSHUS AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. Oomue
¢du3nveckue cBoiicTBa MeTauioB. CIUTaBbl METAIIIIOB. DJICKTPOXUMHUUYSCKHUH PsIJT HAIIPSDHKEHUN
METaJIJIOB.

XYMHYEeCKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, Kallui, KalnbIUi{, MAaTHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTATbHBIE METOIbI U3YyUEHHUS BEIIECTB M MX MPEBPAIICHUI: U3YUCHHE
KOJUIEKIIUU «MeTaibl U CIIaBbl», 00pa3lloB HEMETAIIIOB, PEIIEHUE KCIIEPUMEHTAIbHBIX
3a/1a4, HaOJIIOICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OIBITOB
(B3auMoJIeliCTBHE THUIPOKCH A ATFOMUHHUS C PACTBOPAMHU KHUCIIOT U IIeN0YeH, KaueCTBEHHbIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérer maccel BemecTBa wiik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJTHOTO U3 YYACTBYIOIUX B PEAKIIMU BEIIECTB, PacYEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xumun B o0ecriedeHur IKOJIOTHIECKOM, SJHEPTEeTHIECKON M MUIIEBON 0€3011acCHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AAaX MO3HAHUS BEIIECTB U XUMUUECKHUX
peaKkui.

[TpencraBienust 06 OOIIMX HAYYHBIX MIPUHIIMITAX MPOMBIIUIEHHOTO TOTyYeHUS
BaKHEUIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB U MATEPHUAIIOB: BAXKHEUIIIME CTPOUTEIBHBIE MAaTEPUAIIBI,
KOHCTPYKIIMOHHBIE MAaTepHUAJIbl, KPACKHU, CTEKJI0, KEpPAMHUKa, MaTEPUAJIbI JJISI DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaTIbHbIC yI0OpEHUS.



XVMHUS U 300pOBBE YEIOBEKA: NPAaBUJIA UCIIOJIB30BAHNS JICKAPCTBEHHBIX MIPENApaTOB,
npaBuiIa 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPETapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H NP N3y4eHUH OOIIEeH 1 HEOPraHMYECKONH XUMUH B
11 xyacce ocyIIecTBISIETCS Uepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IOHATUH,
TaK U MOHATHU, SABJISIFOLIUXCSI CUCTEMHBIMU JUJISL OTJAEIIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O
LUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CUHTE3, KJIacCU(pUKalLMsl, IEPUOJUUYHOCTh, HAOIIOJCHUE, SKCIIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusnka: MaTepusi, SHEPTUs, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII,
PagHOaKTUBHOCTb, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHbB, BEIIECTBO, TENIO, 00BbEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYMHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kierka, opranusmM, sKocucTemMa, onocgepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XumMu4eckasi MPOMBIIUIEHHOCTb, METAJUTYPrusl, IPOU3BOJCTBO
CTPOUTEIIBHBIX MATEPUAJIOB, CEIbCKOXO03SMCTBEHHOE IIPOU3BOJICTBO, IIUIIIEBAs
IPOMBIIIJICHHOCTb, (hapMalieBTUYEeCKasl IPOMBILUIEHHOCTh, TPOU3BOICTBO KOCMETUYECKUX
IIPEnapaToB, MIPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, JIEKTPOHHASI IPOMBIIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.
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I[TNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 XUMUWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaet TpeOOBaHUS K Pe3yabTaTaM OCBOCHHS 00YJIAOIIIMMHUCS
IIpOrpaMM CpeaHero oo1iero oopazoBanus (JINYHOCTHBIM, METAPEAMETHBIM U MIPEAMETHBIM).
HaydHo-MeToanueckoii OCHOBOM It pa3paboTKH MIIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS
POrpaMM CpeHEro 00I1ero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBHU C CHCTEMHO-IEATEILHOCTHBIM ITOAXO0/IOM B CTPYKTYPE TUYHOCTHBIX
PE3yJIbTaTOB OCBOCHMS MpeAMeTa «XUMHUS» Ha YPOBHE CpeiHEro o0iero oopa3oBaHus
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONIUE:

0CO3HaHHE 00YUYaAIOIUMUCS POCCUICKON IPaKTaHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJIMYUEe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOIKICHHUHN JIMTHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUWU;

TOTOBHOCTH U CITIOCOOHOCTH 00YYarONINXCsI PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMH, MIPUCYIIIUMH LIETIOCTHON CHUCTEME XUMUYECKOTO
oOpa3zoBaHus;

HAJIMYUE MPAaBOCO3HAHMS SKOJIOTHYECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HCHHBIC TUIAHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCTIUTATEIHHON JACSITEILHOCTA B COOTBETCTBUU C TYMaHUCTUYCCKIMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMHU U HI€aJIaMH POCCUICKOTO
IPaKTaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIIECTBE HOPMAMHU U TIPABHJIAMH TIOBEICHUS,
CIOCOOCTBYIOLIMMHU MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS
JTUYIHOCTH O0YYArOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa « XUMHUS» OTPakaroT chopMUPOBAHHOCTD
OTIBITA TIO3HABATEILHOW U IPAKTHUYECKOH EATEITPHOCTH 00yUaIONINXCS M0 peali3aIiu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY W MPABOTIOPSIIKY;

MPEJICTABICHUS O COLMATBHBIX HOPMAaX M MpaBUiIaxX MEXINYHOCTHBIX OTHOIIIEHUH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOU NEATEIBHOCTH MPHU CO3/IaHUU YIEOHBIX MTPOEKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIIBHBIX 32124, BHITOJHEHUN XUMUYICCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJIM3E PA3INIHBIX BHJIOB YUEOHOU JESITEITLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

IIEHHOCTHOTO OTHOIIECHUS K UCTOPHUIESCKOMY W HAYYHOMY HACIICHIO OTCYCCTBCHHON
XUMUH;

YBaKCHHS K IPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYCCKOTO MPUMEHEHHS
XUMHH, OCO3HAHUSI TOTO, YTO JOCTHUKEHHSI HAYKH €CTh Pe3ybTaT JIUTEIbHBIX HAOMIOICHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TTOCTOSTHHOTO TPY/Aa YY€HBIX U IPAKTHKOB;

WHTEpeca U MO3HABATEILHBIX MOTUBOB B TIOTYYEHUH U MOCIIEIYIONIEM aHAIIN3e
WH(OPMAITIHN O MTEPEIOBBIX JIOCTHKCHUSX COBPEMEHHON OTEYECTBEHHON XHMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBEICHHS,
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CIIOCOOHOCTH OLIEHUBATh CUTYAINH, CBSI3aHHbIE C XUMUYECKUMHU SIBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICHh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHHBATh CBOE MOBEJACHUE U MOCTYIKHA CBOMX TOBAPUIIEH C TO3ULIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIECACTBUMA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHHUS LIEHHOCTE! 3/J0pOBOro U 6e30MacHOro o0pasa Ku3HHU, He00XOJUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHMUYECKOMY 3/10POBBIO;

coOirofeHust mpaBui 0e301acHOro oOpalleHus ¢ BElecTBaMu B ObITY, TOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPAaBWJ UHAUBHUIYAJILHOTO M KOJUIEKTUBHOTO 0€30MacHOr0
IIOBEJICHUS B CUTyalUsIX, YIPOXKAIOIIUX 310POBbIO U )KU3HU JIHOJEH;

OCO3HAHUSA MOCIEACTBUM U HENPUATUS BPEAHBIX MIPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs,
HapKOTHUKOB, KYPEHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HMCCIIE10BATEIbCKON JESATENbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4aCTHE B PEIICHUM IPAKTUYECKUX 3a7a4 COLUAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K NPaKTUIECKOMY U3yUEHHIO MPO(eccHii pa3InyHoOro poJia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)X€HUS K TPYLY, JIIOASAM TpyZa U pe3yJbTaTaM TPYJI0BOU NEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHON TPAEKTOpUU 00pa30BaHMUs,
Oyaymieit mpodeccuu U peann3anuyi COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C yYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOILIEHUS K IPUPOJIE, KaK UCTOYHHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHHUSA TJI00ATEHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS YKOHOMHUYECKHIX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

0CO3HaHMsI HE0OXOAMMOCTH HCIIOJIb30BAaHMS JOCTHXKEHUH XUMUH J1JIs1 peIIeHHUs] BOIIPOCOB
PalMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, IPUHOCALIMX BpEI OKPYKarOLIeW NPUPOIHON cpele,
YMEHHMsI IPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTUYECKHUE MTOCIEACTBUS IPEATPUHUMAEMBbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIN4Ms Pa3BUTOTO YKOJIOTHYECKOTO MBIIIIEHUS, YKOJIOTUYECKON KYJIbTYpPHhI, OIIbITA
JIEATEIIbHOCTH YKOJIOTMYECKON HANPABIEHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS MU B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATILHOM MPaKTUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKU;

MOHMMAaHUSA CTIENU(PUKA XUMHIH KaK HAyKHU, OCO3HaHUs e€ posid B GOPMHUPOBAHUH
paloHaIbHOIO HAYYHOTO MBIIIIEHUS, CO3/TaHUU 1IEIOCTHOTO IPECTaBICHUs 00 OKpYXKaroIleM
MHpPE KaK O €IUHCTBE MPUPObI U YETIOBEKA, B IO3HAHUU NPUPOIHBIX 3aKOHOMEPHOCTEN U
pelieHnu TpobiieM COXpaHEeHUs TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00I 3HAYMMOCTH XUMHUU JJIS1 COBPEMEHHOMN IIMBUIIM3AIMU: B €€
FYMaHHUCTUYECKOW HAIIPAaBJIEHHOCTU U BaXKHOM POJIM B CO3[aHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYPBI, pEHICHUH TJI00aTBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€30acCHOCTH, B pa3BUTHU MEAUIIMHBI,
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00eCTIeYeHN N YCIOBUH YCICIITHOTO TPY/Ia M SKOJIOTHIECKHA KOM(OPTHOM KHU3HH KaXKIOTO YIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM IPAaMOTHOCTH: IIOHMMAaHUsI CYIIIHOCTH METOJIOB IIO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIB30BATh MMOJTy9aeMbIe 3HAHHUS JIJIS
aHaJM3a U O0BSICHEHUS SIBJICHUH OKPY)KAIOIIETO MUPA U TIPOUCXOISIINX B HEM U3MEHEHHIA,
YMEHHSI JIeaTh 000CHOBaHHBIE 3aKIIFOUSHUS HA OCHOBE HAYYHBIX ()aKTOB ¥ MMEIOIIUXCS TaHHBIX
C IIEJIbIO TOJTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CAMOCTOSTEIBHO HCITOJIb30BaTh XMMHUYECKUE 3HAHUS IS PEIICHUS IPoOieM
B PCAbHBIX )KU3HEHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEILCKON ACSITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO M CaMO0OOPa30BaHUIO, K
AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUH 110 XMMHH B COOTBETCTBUU C )KU3HCHHBIMU
MOTPEOHOCTSAMH,

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX cepax mpodecCHOHaATHHON

JeATEIbHOCTH.
METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaTbl OCBOEHUS y4EOHOT0 IpeameTa « XMMUs» Ha YPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HaYMMBbIe I (POPMUPOBAHHUS MUPOBO33PEHUS 00YHAIONMINXCS MEKIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIEeHAYYHbIE TOHSATHUS, OTPAKAIOIIUE IIETOCTHOCTh HAYYHON KapTUHBI MUpA
nu CHGIII/I(l)I/IKy METOAOB ITIO3HAHUAI, I/ICHOJII)3yeMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprus, sIBJICHUE, IPOIECC, CUCTEMA, HAYUHBIH (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOIIOICHUE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpcaibHbIe yueOHbIE AelicTBUA (T03HABATENIbHbIE, KOMMYHUKATHUBHBIE,
perynIsTHBHBIE), oOecrednBaromue GopMupoBanue (HyHKIIMOHATEHOW TPAaMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIOCOOHOCTH 00YYAIOIINXCS HCTIOIB30BaTh OCBOCHHBIE MEXIUCIIUTUIMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS 1 YHUBEPCaIbHbIC yueOHbIC ACHCTBUSI B TO3HABATEIHHON U
COLIMAIbHON IPAKTHKE.

MeTanpeaMeTHbIE pe3ynbTaThl OTPAXKAIOT OBJIAJICHIE YHUBEPCATbHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHI)IMI/I nu pel"y.]'IﬂTI/IBHI)IMI/I I[GﬁCTBI/IfIMH.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTMYeCKHUeE AeHCTBUS:

CaMOCTOSITENNLHO (OPMYITUPOBATH U aKTyaIHU3UPOBATH IPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEACIIATh LEeNU JeSTeIbHOCTH, 3a]1aBasi MapaMeTPbl M KPUTEPUH UX JTOCTHKEHUS,
COOTHOCUTH p€3y.]'IBTaTBI JACATCIIBHOCTH C ITIOCTAaBJICHHBIMU LICIISIMU,

MCIIOJIb30BaTh NP OCBOCHUH 3HAHUH MPUEMBI TIOTHYECKOTO MBIIIICHUS — BBIIETATh
xapaKTeprle HpI/ISHaKI/I HOHSITI/IIjl 158 YCTaHaBJ'II/IBaTI) HUX B3aNUMOCBA3b, UCIIOJIB30BATh
COOTBETCTBYIOIINE TOHITHS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCIIIECCTB U XUMHNYCCKHUX peaKuHﬁ;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCyKIACHUS (MHIYKTUBHbBIE, I€IyKTUBHbBIE, 10 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUIX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSThH B MTPOLIECCE TTO3HAHUS, UCTIONB3YeMbIE B XHMHH CHMBOJIMUECKHE (3HAKOBBIC)
MO/JIEJH, IPe0OPa30BbIBATH MOJIEIbHBIE TIPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ) JIEMEHTA,
xuMHu4deckas popmyna, ypaBHEHHE XUMHUECKON peakliuy — MPU PEeIICHUH Y4eOHBIX
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MO3HABATENBHBIX U IPAKTUYECKHX 33134, IPUMEHATh Ha3BaHHbIE MOJIC/IbHBIE IIPEACTABICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUUYECKUX PEaKLUi;

(bopMynHUpoBaTh LEIN U 3a7a4d UCCIIEJOBAHUS, UCIIOIb30BaTh IOCTaBJIECHHBIE U
CaMOCTOSTENILHO C(OPMYITHUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U IIPOBEICHUS YUEHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HA0JII0OaTh 332 X0A0M IIPOLIECCa, CAMOCTOSTENILHO
IPOTHO3UPOBATH €0 pe3yabTar, GOPMYIUPOBATH OOOOIIEHHS U BEIBOBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHU, COCTABIATh 000OCHOBAHHBIM OTUET O MPOJETaHHON
pabore;

IproOpeTaTh ONBIT YYEHHYECKOHN UCCIIE0BATENIbCKOM U IPOEKTHOM NesATeIbHOCTH,
HPOSIBJIATH CLIOCOOHOCTh X TOTOBHOCTD K CAMOCTOSITEIbHOMY MTOMCKY METO/I0B PEIICHUS
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UICTOUHUKAX HHPOPMALIUHU (HAyYHO-TIOMYJIsIpHas
JUTEepaTypa XUMHUYECKOT0 COIEp KaHUsI, CIIpaBOYHbIE TOcOOUs, pecypcsl HTepHeTa),
aHaJIU3UPOBATh HH(OPMALIMIO PA3IMYHBIX BUAOB U (HOPM IpeACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(bopMynHpoBaTh 3aPOCHl U IPUMEHSATh Pa3InYHbIe METObI IIPU IOUCKE U 0TOOpE
uH(popMalu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BEIOMPATh ONTUMAIbHYIO (POpMY IpeCTaBIeHNUs HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJCTBA IIPHU paboTe C XUMHUYECKON
uHpOpMaLKei: MPUMEHATh MEXIPEIMETHBIC (PU3MUECKUE U MAaTEeMaTHUECKUE) 3HAKH U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiaeHne yHUBeEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOM TEMbI B XOJI€ Inajiora U/ui AUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BHIIIOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C [TPE3EHTALIMEN PE3YJITATOB I03HABATEIBLHON JEATEIBHOCTH, OJIYUYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TNPHU BBIMOJIHEHUN XUMUYECKOTO
HKCHEPUMEHTA, IPAKTUYECKONH pabOThI O UCCIIETOBAaHHUIO CBOMCTB M3y4yaeMbIX BEIIECTB,
peanu3anuu yueoHoro npoexTa u (oOpMyIUpoBaTh BHIBOABI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MyTEM COTTIaCOBAHMSI MO3UIMNA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHUSIMH.

OsiaieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO INIAHUPOBATh U OCYILLECTBIISITH CBOIO [TO3HABATENBHYIO ACSTEIBHOCTD,
omnpezenss e€ ey U 3a7a4u, KOHTPOJIUPOBATh U M0 Mepe HE0OX0IMMOCTH KOPPEKTUPOBATh
npeJiaraeMblii alrOPUTM JEHCTBHH MPU BHIMOJIHEHUH YU€OHBIX U UCCIIEIOBATENbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN cITOCOO UX pelIeHus ¢ y4ETOM MOIyYeHHUS] HOBBIX 3HAHUMN O
BEIIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHalIN3a U
CaMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATbBI
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10 KUIACC

[TpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHs OTpaXkaroT:

c(OpPMHPOBAHHOCTH IPEACTABICHUI O XUMUYECKOH COCTABIISIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MUpa, POJIM XMUMUH B I03HAHUU SIBIEHUI NPUPOJIbL, B GOPMHUPOBAHUU
MBILIUICHUS U KYJIbTYPBI JINYHOCTH, €€ (DYHKIIMOHAIbHOW TPAMOTHOCTH, HEOOXOTUMOM JIJIst
peLIeHHs] IPAKTUYECKHX 33124 U HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATr AI0LIHE
HOHATHUS (XMMUYECKHIA JIEMEHT, aTOM, JIEKTPOHHAs 000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas! CBsI3b, CTPYKTYpHast popMyiia (pa3BEpHyTas U
COKpalEHHas), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOIHBII CKEJIET,
(GyHKLIMOHAIbHAS IPYIIA, paJuKail, H30MepHsi, N30MepPbl, TOMOJIOIMUYECKHU psijl, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPO U a30TCOAEpIKaIINe COSAUHEHHSI, MOHOMED, MTOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (TEOpHUsl CTPOESHUSI OPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aK0H COXpaHEHHSI MAaCChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUYECKHH A3bIK XMMUHU; MUPOBO33PEHUECKUE 3HAHNUS, JIS)KAIME B OCHOBE TOHUMAaHMUSI
NPUYHMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (PaKTOJIOTMYECKIE CBEACHHUS O CBOWCTBAX,
COCTaBe, NOJYyYEHUH U 0€30MaCHOM HCIOIb30BAHNHU BaKHEHIIMX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JeSITETHbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTb YMEHUH BBISABIATH XapaKTEPHbIC IPU3HAKH ITOHITUH, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIH30BATH COOTBETCTBYIOUIME MOHATHUS IPU ONMHCAHUHU COCTaBa, CTPOSHHUS U
IPEBpALCHUI OPraHNYEeCKUX COeIMHEHUH;

c(OPMHPOBAHHOCTH YMEHUI UCIOIB30BATH XUMHUYECKYIO CUMBOJIUKY JUISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHO) (hOpMys1 OpraHMYECKUX BEIIECTB
¥ YPaBHEHUI XMMHUYECKUX PEAKLUi, N3TOTABIMBATH MOJEIH MOJIEKY]I OPTaHUYECKHUX BEIIECTB
JUIS WITKOCTPALMU UX XMMUYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAICKHOCTh H3yYCHHBIX OPTaHHYECKUX
BEILIECTB 110 UX COCTAaBY M CTPOCHMIO K ONpeIeIEHHOMY KJIACCy/TpyIie COeAMHEHU
(YyraeBoopobl, KUCIOPO] M a30TCOIePIKaIINe COSAMHEHHS, BHICOKOMOJICKYIISIPHBIC
COeIMHEHU ), TaBaTh UM Ha3BaHUs Mo cucrematndyeckoit HomeHkiarype (ITUPAC), a takxke
NPUBO/IUTH TPUBHAIILHBIC HA3BAHUS OTJEIIFHBIX OPTaHWUYECKHUX BEIIECTB (ITHUIICH, IPOITHJIICH,
alleTUJIeH, STUIICHTJIMKOIIb, TIIULEPUH, (peHol1, popManbIerus, aueTaabAerul, MypaBbuHas
KHCJIOTa, YKCYCHAsI KHCJIOTA, OJISMHOBAs KUCIIOTA, CTEAPUHOBAsI KHCJIOTA, TIIF0K03a, PPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTH YMEHUS ONPEIEISATh BUIBI XUMUIECKOH CBS3H B OPTraHUIECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSATH TIOJI0KEHUS TEOPHU CTPOCHUST OPraHMUECKUX
BemecTB A. M. BytnepoBa Ju1st 00bsICHEHNSI 3aBUCIMOCTH CBOMCTB BEILECTB OT X COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OpMHPOBAHHOCTb YMEHUI XapaKTepHU30BaTh COCTaB, CTpOeHHE, GU3NIECKUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX TPEACTABUTEINCH pa3IMuHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeTaH, 3TaH, 3TUJIEH, IPOIUIIEH, alleTHIeH, OyTanueH-1,3, merunOyraauen-1,3, 6enzon,
METaHOJI, 3TaHOJ, dTHJICHTJINKOJIb, TIUIEPHH, ()EHOI, alleTalbIeTH], MypaBbHUHAS U YKCYCHAs
KHCJIOTHI, TIII0K03a, Kpaxmall, eJUTI0103a, aMUHOYKCYCHAsl KUCIIOTa), MIUTIOCTPUPOBATH
TEeHETHYECKYIO CBSI3b MY HUIMH YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHUECKUX PEAKINH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHHUKH YTIIEBOJIOPOIHOTO CHIPHSI
(He(Th, MPUPOHBIN ra3, Yroyb), CIOCOObI UX MepepaboTKH U MPAKTUYECKOE TPUMEHEHHUE
MPOJYKTOB NEpepaboTKu;
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c(OPMHPOBAHHOCTb YMEHUH TPOBOINTH BBIYUCIICHUS 10 XUMUYECKUM YPABHEHUSAM
(Macchl, 00bEMa, KOIMYECTBA MCXOIHOTO BEIIECTBA UM MPOIYKTA PEaKIUH 110 U3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB UM IIPOAYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYIHOTO
IIO3HAHM, HCIIOJIB3YEMBIX B XMMHH ITPU U3YYCHUH BEILECTB U XUMUYECKUX SIBJICHUI
(HabmoeHne, I3MEPEHHE, SKCIIEPUMEHT, MOJICTIMPOBAHUE ), UCIIOIB30BATh CUCTEMHBIE
XUMHUYECKHE 3HAHUS VI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMHPOBAHHOCTb YMEHUI cOOJII01aTh MPaBUJIa MOJIb30BAHUSI XUMUUECKONW NOCYI0H U
n1abopaTOpHBIM 000pyIOBaHHUEM, a TAK)KE MPaBUiIa 0OpaIeHHs C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTH YMEHUH IJIAHUPOBATH U BBIMOJIHATH XUMHUECKUI SKCIIEPUMEHT
(mpeBpalleHusl OpraHMYECKUX BEIIECTB PU HarpeBaHUM, IOJY4YEHUE STUIIEHA U N3yYEHHE ero
CBOWCTB, KQUECTBEHHBIEC PEAKIIMN OPTaHMUECKUX BEIIECTB, JeHATYpaIs OCIKOB IpU
HarpeBaHUU, LIBETHbIE peaKLMU O€JIKOB) B COOTBETCTBUU C IIPaBHJIAMH TEXHUKH O€30IaCHOCTH
npy 0OpaIIeHNH C BEIIECTBAMH M J1a0OPaTOPHBIM 000pyI0BaHNEM, MTPEICTABIISATH PE3YIbTaThI
XMMHUYECKOI'0 SKCIIEPUMEHTa B (pOpMe 3aIIUCH YPaBHEHUH COOTBETCTBYIOLIUX PEAKLUHN U
(opMyIMpOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTb YMEHUI KPUTHUECKU aHAIM3UPOBATH XUMUYECKYIO MH(OpMAIHIO,
MOJIy4YaEMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOil uHGopmaruu, UHTEpHET U ApYrux);

c(OpPMHPOBAHHOCTb YMEHUH cOOII01aTh MPaBUIIa 3KOJIOIMYECKH LIEIeco00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JESITEIHLHOCTH B IETISIX COXPAHEHHS CBOETO 3/I0POBbBSI U
OKpYXKarolllel MPUPOJHOMN Cpeibl, 0OCO3HABATh ONIACHOCTH BO3JIEHCTBUS Ha JKUBBIE OPraHU3MBbI
ONpPEeNENEHHBIX OPraHNYECKHUX BEIECTB, TIOHMMAs cMbICI rtokaszarens 111K, noscHATs Ha
IpUMepax CrocoObl YMEHbIICHHS U MPEAOTBPAILIEHUS UX BPEAHOIO BO3/IEHCTBHS HA OPraHU3M
YEJI0BEKa;

JUIs 00y4aroIuXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbS: YMEHUE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1AX MO3HAHMSI BEILIECTB M XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX U CIIa0O0BUAIMX 00yUarOIIUXCsl: YMEHUE HCII0JIb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mIas 1 HeopraHM4ecKast XUMUsI»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPECTABICHUMN: O XUMHUECKOW COCTABJISIONIECH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBIICHUI NPUPOIBI, B HOPMUPOBAHUN
MBILUIEHUS U KYJIbTYpPbI JINYHOCTH, €€ (PYHKIMOHAIIbHON rpaMOTHOCTH, HEOOXOAUMOM AJIst
pelIeHus MPaKTUYECKUX 3a7a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIIOJIAra0IINe
HOHATHS (XMMUYECKHUIT SJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaIEHTHOCTD, JIEKTPOOTPUIIATENIHHOCTD, CTENIEHB
OKUCJICHUS, XUMHNYECCKas CBsA3b (KOBaJ'IeHTHaSI, MOHHas, MECTAJIJINYCCKasd, BOHOpOJIHaﬂ),
KpUCTaJUTMYECKasi pelI€TKa, TUIIbl XUMUYECKUX PEaKIUi, paCTBOP, JIEKTPOIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs TUCCOLIUALUS, OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PeaKINK, XHMHIECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TCOPHS
ANEKTPOIUTUYECKON AUCCOIMAlNN, eproanueckuii 3akoH [[. . MenneneeBa, 3aKkoH
COXpAHEHHUs MAcChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUH MPU XUMUYECKHUX
peaKHI/IZX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XUMHHU, MUPOBO33PCHYCCKUEC 3HAHUA,
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JeKal[e B OCHOBE MOHUMaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUH,
(aKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX, COCTaBEe, MOJYyYCHUN U 0€30IT1aCHOM MCIOIb30BAHUHT
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEIO0BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHbIC MPU3HAKU MOHATHIA, YCTaHABIMBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU ONMUCAHUU HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHUH HCIOIb30BATh XUMUUECKYIO CUMBOJIUKY IS COCTABIICHUS
(dbopMyI1 BeniecTB M ypaBHEHUI XMMHUYECKUX PEAKLIUN, CHCTEMAaTHIECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalibHbIE Ha3BaHHS OTACIBHBIX HEOPIraHUYECKHMX BEIIECTB (yrapHbIi ras,
YIJIEKUCIIbIN Ta3, aMMUaK, raléHasl U3BeCTh, HETall€Has U3BECTb, IUThEBAS COJIA, IUPUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUH OMpPEAEIATh BAJICHTHOCTh M CTENICHb OKUCIICHHS] XUMHYECKIX
3JIEMEHTOB B COSMHEHHIX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3U (KOBaJIGHTHAs, HOHHAS,
METaJIJINYECKasl, BOAOPOIHAsS) B COEAMHEHUAX, TUIl KPUCTAIIIMUECKON peIIETKH KOHKPETHOTO
BellecTBa (aATOMHas, MOJIEKYJIsIpHAs, HOHHAsA, METAJUIMYECKas ), XapaKTep Cpebl B BOJIHBIX
pacTBOpax HEOPraHMUYECKUX COECTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAATICKHOCTH HEOPTAHUYECKUX BEILECTB
10 UX COCTaBY K OTPeNeIEHHOMY KJIACCY/TpYIIe COSAMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOThI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICII ITepuoanueckoro 3akona /. 1.
MenpeneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 3JieMeHToB 1—4 nepuoaos [leproanueckoii cucreMbl XuMudeckux 3nemMenToB /1. 1.
MeH iesieeBa, UCIOJb3YsI MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAITNY, «IHEPTETHUCCKHE
YPOBHIY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB XUMUYECKUX IEMEHTOB M UX
coeMHEHUH 1Mo nepuoaaM u rpymnmnam [lepuoanueckoit cucreMbl XUMUYecKuX neMenToB /1. U.
Menneneena;

c(OpMHPOBAHHOCTb YMEHUI XapaKTepHU30BaTh (ONMUCHIBATH) OOIIME XUMUYECKHE
CBOICTBa HEOPraHMYECKHUX BEUIECTB PA3IMYHbIX KJIACCOB, MOATBEPK/1aTh CYIIIECTBOBAHNE
TEHETUYECKOM CBSI3U MEXly HEOPraHUYECKMMHU BEILIECTBAMU C IIOMOILBIO YPAaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTb YMEHUS KJIACCU(PHUIIUPOBATH XUMHUUECKUE PEAKIIH MO PA3ITUYHBIM
MpU3HaKaM (YUCITy U COCTaBY PEarupyroIIuX BEIIEeCTB, TEINIOBOMY (D PEeKTy peakiuu,
U3MEHEHUIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTaBJIATh YPABHEHUSI pEaKUi pa3InYHbIX TUIIOB, TOJTHbIE
U COKpallEHHbIE YPAaBHEHHsI pEaKIMii HOHHOTO 0OMEHA, YUUTHIBAs YCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTb YMEHUH MPOBOUTH PEAKIMH, OATBEPKIAI0IINE KaUeCTBEHHBIH
COCTaB pa3IMUHbIX HEOPIraHUYECKUX BEIECTB, PACIIO3HABATH OIBITHBIM MMYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUH PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIUH OT
pa3InYHbBIX (PAKTOPOB; XapaKTep CMELIEHUS XMMUYECKOTO paBHOBECHUS B 3aBUCMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMUYECKHE MTPOLIECCHI, JIEXKAIUE B
OCHOBE IIPOMBIIIIEHHOT'O TIOJyYEHHs] CEpHOM KHUCIIOTHI, aMMHaKa, a Takke cOpMUPOBAHHOCTh
npecTaBiIeHui 00 OOIMX HAYYHBIX IPUHIUIIAX U HKOJOTHYECKUX MPOOIeMax XUMHUYECKOT O
MIPOU3BO/ICTBA;
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c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUThH BBIUMCIICHUS C UCIIOIB30BAHUEM TOHATHUS
«MaccoBasi OISl BEIIECTBA B PACTBOPEY», OOBEMHBIX OTHOLICHHUH ra30B MPU XUMHUECKUX
peaxusix, Macchbl BELIECTBA UM 00BhEMA ra30B MO0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00bEMY OJJHOTO U3 YYACTBYIOIIMX B PEAKIIUH BEIECTB, TEIJIOBOTO () (eKTa peakiiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOIaTh MTPABHIIA TIOJIB30BAHUS XUMUYECKOU MOCYI0N U
1ab0paToOpHBIM 000pYI0BaHUEM, a TAKXKe MpaBuiIa 0OpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH JIAHUPOBATH U BBINOJHATh XUMHUUECKHUI SKCIIEPUMEHT
(pa3nokeHue nepoKcuaa BOAOPOIa B IPUCYTCTBUM KaTallM3aTopa, ONPEAEICHUE CPENIbI
pPacTBOPOB BEILIECTB C MOMOILbIO YHUBEPCAIbHOTO UHIUKATOPA, BIUSIHUE PA3IUYHBIX (aKTOPOB
HA CKOPOCTh XUMUYECKON PEAKIINH, PEaKIIM HOHHOTO 0OMEHA, KaYeCTBCHHbBIC PEaKIIMH Ha
cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, pEIICHNE IKCIIEPUMEHTAIbHbBIX
3aj1a4 o remam «Metamibsl» 1 «HemeTanis») B COOTBETCTBUU C MPABUIIAMH TEXHUKHU
0e30MacHOCTH NP OOpaIEHUH C BEUIECTBAMH U J1a00paTOPHBIM 000PYJOBaHUEM, IIPEICTABIISTD
pe3yabTaThl XUMUUECKOTO dKCIIEpUMEHTa B (hOpME 3aITMCH YPABHEHUI COOTBETCTBYIOIINX
peakiuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUECKU aHATH3UPOBATH XUMUICCKYIO HH(OPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeCTBa MacCOBOM KOMMYHUKalUU, IHTepHET U
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUH COOIOIATh MTPaBHIIa IKOJIIOTUYECKH 11€JIeCO00pa3HOro
MIOBEJICHUS B OBITY U TPYIOBOH JCIATEILHOCTHU B IENISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYKarollel MPUPOIHOI cpeibl, 0CO3HABAThH OMACHOCTH BO3/ICHCTBUS HA KUBBIE OPraHU3MbI
onpeeIEHHBIX BEIIECTB, MOHMMast cMbIC Toka3atess [1/]K, mosicHITh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA;

JUTs1 OOYYaIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbsI: YMEHHE IPUMEHSITh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CJICTIBIX M CJTA0OBUISAIINX 00YYaIONUXCs: YMEHUE UCII0JIb30BATh PelibeHO-
TOYCYHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyit.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Nen/m  HammeHoBaHMe pa3/iejioB M TeM NPOTrPAMMBbI Beero Konrposnsusie TpakTuueckue E)Ig;gfoo::;:.})]bﬂme
padoThbI padoThI pecype

Pasznea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit XuMuu. Teopus CTpoeHuUs
11 opraHuueckux coeauHeHui A. M. bytieposa 3 0 0
Hroro mo pazueny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — AJTKAHBI 2 0 0
29 HenpenenbHble yriieBOJOPOIbI: alIKEHBI, aJKaIHCHBDI, 5 0 1

QTKIHBI
2.3 ApomaTtrndeckue yriieBoI0pOIbI 2 0 0

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX
24 nepepaboTka 3 1 0
Hroro no paszneny 13
Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3 0 0
3.2 Anpnerunpl. Kap6oHoBbie kucnotsl. Ciioxkabie d3¢upel | 7 0 1
3.3 VrieBoasl 3 1 0
Hroro mo pazueny 13
Paszpnea 4 A3oTcoaepaxkaiye OpraHudecKue coeIuHeHus
4.1 " AMuHBI. AMHHOKHCIIOTBL. Benku 3 0 0
Hroro no pazneny 3
Pa3pnen S. BeicokoMOJIeKY /IS PHBIE COCAUHEHHUSA
5.1 ‘ ITnactmaccel. Kayayku. Boigokna 2 0 0
HWroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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11 KJTIACC

KoJsnuecTBO 4acoB DJIeKTPOHHbIE
Nen/m | HammeHoBaHHe pa3esioB M TeM MPOrPpaMMbl Beero Kourpoabsubie IIpakTuueckue f;g;g?::;:gbnme
padoThI padoThI pecypebi

Pasznea 1. TeopeTnueckue 0CHOBbI XUMUM

Ctpoenue atomoB. [lepuoguyeckuii 3aK0H 1
1.1 [lepuonuyeckas cucreMa XUMHUECKUX AJIEMEHTOB /. 3 0 0

. MenneneeBa
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BEIIeCTB 4 0 0
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTaisl 6 0 1
2.2 Hewmeramibl 9 1 1
2.3 CBs13b HEOPTaHUYECKUX U OPTAaHUYECKUX BEUIECTB 2 0 0
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XUMUS U )KU3HD 4 0 0
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

PE3UHbI

10 KJIACC
KosimuecTBo yacoB DJIeKTPOHHbBIE
ara uuppoBbIe
Nen/m Tema ypoka Beero Kourposbnbie IIpakTuyeckue 121[3yqeﬂnﬂ oﬁ;)ba[;osaTeﬂLHme
padoThI padoThI pecypee

Pa3nen 1. TeopeTnueckue 0CHOBBI
opranuyveckoii xummu (3 4.) [Ipenmer 1 0 0 1-menens
OpPTaHWYECKON XUMHUH, €€ BOSHUKHOBCHHE, CEHTSIOps
pa3BUTHE U 3HAUYCHUE
Teopust cTpoeHHsI OPraHUYECKUX COCTUHEHHM 1 0 0 2-Hepens
A. M. bytnepoBa, €€ OCHOBHBIE [T0JIOKEHHUS CEHTsI0ps
[IpencraBnenue o knaccudurkanum 3-Henens
opraHnueckux Bemiects. Homenkiarypa 1 0 0 CEHTSIOps
(cucremaTtnyeckasi) ¥ TpPUBHAIbHBIC Ha3BAHUSA
OpPraHMYECKUX BEIIECTB
Pasznea 2. YriaeBogopoasi (13 4.) AnkaHbl: 1 0 0 4-genens
COCTaB U CTPOEHHE, TOMOJIOTHUECKUIA PsijI CEHTSIOps
MertaH 1 5TaH — MPOCTEUIIINE MPEACTABUTEIH 1 0 0 1-nenens
AJIKaHOB OKTSI0pA
AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1 0 0 2-Hee

OKTSIOpsI
OTUJIEH U IPOIUIIEH — MpOCTeiime 1 0 0 3-Hezens
NPEJICTaBUTENN AJIKEHOB OKTSIOpS
Ilpakmuueckas paboma Ne 1. «Ilonyuenue 1 0 1 4-nenens
SMUNIEHA U U3YUEHUE €20 CBOUCTBY OKTSIOpSA
Anxanuensl. byranuen-1,3 u meTunOyraaueH- 2-Henens
1,3. [Tony4eHne CHHTETHUECKOTO KaydyKa u 1 0 0 HOA6pA
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AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOSHHUS, 3-Henens

10 TOMOJIOTHYECKHH psijl. AlleTUIIEH — 0 HOSIOPSI
MPOCTEUILNN MPEJICTABUTEIb AIKUHOB

1 Brpruncnenus 1o ypaBHEHUIO XUMUYECKOU 0 4-nenens
peaKIuu HOSIOPSI

12 Apenbl: 6eH3011 U TOJTY0JI. TOKCHYHOCTh apEHOB 0 S-HeneI

HOSOPS

13 I'enernueckas cBsi3b YII€BOJOPOIOB, 0 1-nenens
MIPUHAJJISKAIINX K Pa3IMYHbIM KJlaccaM JieKadps

14 Konumponvnaa paboma Nel no pazoeny 1 2-Hepens
«Yeneeooopoowvr» nexaopst
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: 3-Hezens

15 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl, 0 JieKaops
He(Th M MPOAYKTHI €€ mepepadOTKH
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB: 4-nenens

16 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl, 0 JieKkaopst
He(Th M MPOAYKTHI €€ mepepadOTKH
Pa3pnen 3. Kuciopoacoaep:xamue

17 oprannveckue coeqnnenus (13 4.) 0 2-s1 Helens
[IpenenbpHBIE OTHOATOMHBIE CTUPTHI: METAHOM U SIHBaps
sTaHoia. BogopoHas cBA3b

18 MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJIb U 0 3-51 Henes
TJIALEPUH SIHBapsl

19 ®denom: CTPOCHUE MOIEKYJIbL, buznueckue u 0 4-g nepens
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE STHBapsI

20 Anpaeruzpl: opMaIbAETUI U alleTAIbICTH/I. 0 5-s1 Henens
AneToH STHBapPsI

21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE 0 1-a genens
KHUCITIOTHI: MypaBbHHAs M YKCYCHAS dbeBpais

29 Ipaxmuyeckas paboma Ne 2. « Ceoticmea 0 2-s Heens
pacmeopa YKCyCHOU KUCTIOMbLY dbespans
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CTeapI/IHOBaS'I n OJICMHOBAas KHMCJIOTHBI, KaK

3-4 Heneis

23 1
MPEJICTABUTEIIN BBICIINX KAPOOHOBBIX KHCIIOT deBpais
o Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, 1 4-g nepens
UX MOIOIIEe JICHCTBUE dbeBpaiis
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE
1-a genens
25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX 1 vapTa
3¢upoB P
26 Kupsl: runponus, npuMeHeHue, Onoorndeckas 1 2-s1 Henens
POJIb )KUPOB Mapra
VYrneBoabl: cocTaB, KjlacCU(pUKaIus.
o 3-51 Henes
27 Baxneiimme npeacTaBuTeNu: TII0K03a, 1 MaDTa
bpykTo3a, caxaposa p
28 Kpaxmait u 11eimiro103a Kak mpupoTHbIC 1 5-s1 Hepens
MOJIUMEPBI MapTa
Konumponvnaa paboma Ne 2 no pazoeny 1-5 Hexens
29 «Kucnopoocoodeprcawjue opzanuueckue 1
ampes
COeOUHeHUA)
Pa3neun 4. A3oTcoaepskainue opraHniecKue
2-1 Henenst
30 coequHeHu (3 4.) AMUHBI: METHJIIAMHH U 1
ampens
AHWJIMH
AMUHOKHUCIOTHI Kak aM(OTepHbIE
3-51 Henes
31 OpraHWYEeCKHUE COeANHEHUs, X Ouonornyeckoe 1 ADeIs
3HaueHue. [lentus p
30 benku kak mpupogHbIe BBICOKOMOJIEKYIISPHBIC 1 4-g nepens
COCTMHEHUS amnpens
Pa3pnen S. BeicokomoJieKyaspHbIe
1-a Hepenst
33 coenquHeHus (2 4.) OCHOBHBIC TIOHATUS XUMHH | 1 s
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OcHOBHBIE METOIBI CHHTE3a
. 2-s Helens
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 vas
[TnacTmacchl, KayqykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJTACC

Ne
n/n

Tema ypoka

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTrypamus aTOMOB

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YCHUS

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKUX d1emeHToB 1. 1.
MeneneeBa, UX CBSI3b C COBPEMEHHOMN TEOpUEH
CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB M MX COSIMHEHHUH 110
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
pa3BUTHHU HAYKH

CTpOeHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI o6pa303aH1/1;1 KOBaJICHTHOM
CBA3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBEHOCTD.
Crenenn okucienus. BemniecTBa MoeKyasipHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHHUSI

[TonsiTue o nucnepcHbIx cucremax. MicTuHHbBIE U
KOJUIOM/IHbIE pacTBOpbl. MaccoBast 1oJst
BEILIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIacCOB
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Krnaccudukanus XuMHYECKUX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILECHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

10

11

Ckopoctb peakuuu. OOpaTUMbIe peaKIiH.
XUMHYecKoe paBHOBECHE

[TpakTrueckas padota Ne 1. «BnustHue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU
peaxIum»

DIIEKTpOJIUTHYECKAs Auccoruanus. [lonsarue o
BOJIOpOAHOM moka3zarene (PH) pactopa.
Peakniun nonHoro oomeHa. I'maponu3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTre 006 31eKTpoIM3€e PacIiiaBOB U
pacTBOpPOB COJIEH

13

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBbI XUMHUU»

14

15

Meraiuel, ux noyioxenue B [lepuoanyeckoii
cucTeMe XuMuueckux anemeHTos 1. U.
MeHeneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB.
O6mue dpuznyecKkrue CBOMCTBa METAIIIOB

CrninaBel MeTaJIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNUH METaJUIOB

16

XuMHUyecKre CBOMCTBA BaKHEUIIINX METAJIJIOB
(HaTpuil, Kanui, KanbIHii, MATHUA, AJTFOMUHH )
U UX COeIUHEHUN

17

18

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COeIMHEHUI

XUMUYeCKHe CBOMCTBA IIUHKA, JKelle3a U UX
COeTMHEHUI

25




19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIbHBIX 337a4 110 TEME
«Mertamaen»"

20

Hewmeramnbl, ux nonoxxenue B [lepuonnueckon
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

21

DuU3NYECKUE CBOKMCTBA HEMETAJIOB.
Annotponus HeMEeTaUIoB (Ha pUMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)

22

23

XHWMHMYECKUE CBOMCTBA TAJIOI€HOB, CEPhI U UX
COCTUHEHUN

XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHUN

24

XHUMHUYECKHUE CBOICTBA yriepoaa, KpEMHUS U UX
COE€IUHEHUN

25

26

[IpumeHeHne BaX)KHEUIINX HEMETAVIOB U UX
COETUHEHUN

O060011eHrEe U cCUCTEMATH3alMs 3HAHUH 110 TEME
«Hewmertamibiy. BerauciaeHus mo ypaBHECHUSIM
XUMHAYECKHX PEAKIUH U TEPMOXHUMHUYCCKHE
pacd€Thl

27

[IpakTnueckas padorta Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 3374 110 TeMe
"HemeTanmsl"»

28

29

30

Kontponbnas pabota nmo temam «MeTayis» u
«Hewmertanmb»

Heoprannueckue n opraHu4ecKue KUCIOTHI.
Heoprannueckue u opraHu4ecKrue OCHOBaHHUS
AmMdoTepHbIe HEOPraHUYECKHE U OPTaHHYECKHe
coennHeHus. I eHeTHueckas CBI3b
HEOPTraHUYECKUX M OPTaHUYECKUX BEINIECTB

26




Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

31 | »sHepreTHyYeCKOW W MUIIEBOI 0€30MaCHOCTH, 1 0 0
Pa3BUTHH MEIULIUHBI
[IpencraBnenus 00 0OIMX HAYYHBIX MPUHITUIAX
32 | TPOMBIIIUICHHOTO MOJTYYeHHUs BaXKHEUIITNX 1 0 0
BEIIECTB
33 | YenmoBek B MUpE BEIIECTB U MAaTEPUAIIOB 1 0 0
34 | XuMus U 310pOBbE YEIOBEKA 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 2 3
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YYEBHO-METO/INYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* Xumus, 10 xknace/ I'abpuensa O.C., OOmEecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

» Xumus, 10 kmace/ T'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., AKIIMOHEpHOE
obmectBo «M3aatenbpcTBO «IIpocBemnieHuey

* Xumus, 11 knace/ T'abpuensia O.C., O01mecTBo ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

» Xumus, 11 kmace/ T'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEpHOE
obmectBo «M3aatenbpcTBO «IIpocBemnieHue)

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJI A

1. XuMus 1)1 TOArOTOBUTEABHBIX oTneneHui. / M.I'. XoMmuenko — M: Briciag mikosa, 2004,
368c

2. COOpHUK 331a4 ¥ YIPaKHEHUH M0 XUMHHU Juid cpennedt mkomsl. / M.I. Xomyenko: — M.:
Hogas Bonna, 2012. 211c¢

3. Tectsl, Borpocsl 1 0TBeTHI o xumuu 8-11 xnaccer / I'.W. Iltpemmuiep.-

M.: Tlpocsemenue, 2000.110c

4. Tunossle TecToBbIe 3amanusg EI'D OUIIN / 10.H. Mensenes-M: Dk3amen, 2014. 110c

5. Tectel. Xumust 10-11 kmaccst / P.I1. Cyposuesa, JI.C. I'y3eit, H.U. Ocrannuii-M: Jlpoda,
2000. 107¢

6. Xumus B Tabmunax 8-11 kmaccet / A.E. HaconoBa-M: [Ipoda, 2001. 91c

7. Ymkanosa B.H., Moannauc H.B. Xumus: KonkypcHsie 3aganus 1 oteTsl: [locobue s
nocrynatouux B BY3s1. — M.: IIpocsemenue, 2012.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. https://rosuchebnik.ru/
2. Bbubmmoreka IIOK https://m.edsoo.ru
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JIucT Koppeknun padoyeil mporpaMmmbl
(MOypOYHO-TEMATHYECKOT0 IVIAHUPOBAHUS)

IIpenmer ounosorus
Kimacc 10a, 106
Yyuurenab Cmacw Jloboss Muxaiinosna
2023/2024 yueoHblii roj
Ne Hatbl | Tema KoanuectBo puunna Cmnoco6
YpOKa | mpo- 4acoB KOPPEKTHPO | KOppeK-
BeeHU BKH THPOBKH
i no JaHO
ILUIAHY
IIo niany — 34 4.
JaHno 4. + 4. xkoppekuuu. Beero - 34 4.
Yuurens / N
«COI''TACOBAHO»
[Mpeacenarens MO / /
I'bOY I'mmuazum No227 Canxkt-IlerepOypra
« » 2024
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