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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpeAHEro odiiero oopazoBaHus pa3paboTaHa Ha ocHoBe dDenepanbHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit denepanuuny, TpeOOBaHUN K pe3ybTaTaM OCBOCHHS (eaepabHOM
oOpa3oBaTenbHONW TporpamMMmbl cpeaHero obmiero oobpaszoBanus (POII COO), npencraBieHHbix B DenepanrbHOM
rocynapcTBeHHOM obpasoBarensHOM cTrangapre COO, ¢ yuérom Konuenmuu npenomaBanus yueOHOro npeaMera « XuMush» B
oOpa3oBarelbHBIX OpraHuzaiusax Poccuiickoit denepainyu, pean3yrOlIMX OCHOBHBIE 00pa30oBaTeNbHBIC MPOrpaMMBbl, U
OCHOBHBIX ToOJokKeHu «Ctpareruu pa3BuTus BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuon g0 2025 roma»
(Pacnopsixenue IIpaButenscrBa P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TTOIXO/IOB K pa3pabOTKe MPOrpaMMBbI 10 XMMHH, K OMPEICICHHUIO OOIIEH CTpaTernu 00y4eHus, BOCTUTAHUS U
pa3BUTHS OOYYAIOIIUXCS CpencTBaMu ydeOHoro mpeamera «Xwumus» ais 10—11 xkmaccoB Ha 6a30BOM YPOBHE COCTaBUIIN
koHuentyanbubie nosnokeHuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH II€JIeH, COAEpPKaHUs, PE3yIbTaTOB OOyYEHHUS U
TpeOOBaHU K YPOBHIO MOJITOTOBKH BBIMYCKHUKOB.

XuMHuueckoe 00pa3oBaHHE, TIOJyd4aeMO€ BBITYCKHHKAaMU  OOIIEOO0pa3oBaTEIbHOM  OpraHu3alliu,  SBISETCS
HEOTHEMJIEMOM 4acThi0 X 00pa3oBaHHOCTH. OHO CIY)KHUT 3aBEPIIAIOIINM 3TAlOM pPeaju3allii Ha COOTBETCTBYIOIIEM €MY
0a30BOM YpOBHE KIIIOUEBBIX IICHHOCTEH, MPUCYIIUX IEJIOCTHOM CHUCTEME XHUMUYECKOro O0pa3oBaHUs. ODTH IIEHHOCTHU
KacaloTCsl TO3HAHMS 3aKOHOB MPHUPOJALI, (OPMHUPOBAHUS MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIOBEKa, a TakKkKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEGHUS K CBOEMY 3J0pPOBbI0 W MPUPOAHOM cpeae. Peamusyercss XuMHUUECKOE
oOpa3oBaHue O0OyYaroOIUXCsi Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsS CPEACTBAMHU YUEOHOTO TpEenMeTa «XHUMHUS,
COJIEp’)KaHUE U MOCTPOEHUE KOTOPOI0 OMpPEEIEHBI B POrpaMMe M0 XUMHH € YUETOM clelu(UKU HAyKU XUMHH, €€ 3HAUCHUS
B TO3HAHWUHM TPUPOABI M B MaTEPUATHLHOM >KM3HM OOIIECTBa, a Takke C Yy4e€ToM OOmUX IeNleld W TPUHIIUIIOB,
XapaKTEpU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO 0011ero oOpa3zoBanus B Poccuiickoit denepammm.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAaeT 0COOYIO POJb B COBPEMEHHOW IMBUIIM3ALIUU, B CO3JIAaHUU
HOBOI 0a3bl MaTepUaIbHON KyIbTypbl. OHAa BHOCUT CBOM BKJIaJ B (POPMUPOBAHKE PAIIMOHAIILHOTO HAYYHOI'O MBIIIJICHUS, B
CO3JIaHHE IIEJIOCTHOTO MPE/ICTABICHHs 00 OKpPYKAIOIIEeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe GOpMUPYETCs
B XMMHUU Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MUPa, OCO3HAHUSI B3aUMOCBS3U MEXY CTPOECHUEM
BEI[ECTB, X CBOMCTBAMH M BO3MOXXHBIMU 00JIACTSIMU MPUMEHEHUS.

TecHO B3aMMOAEHUCTBYS C JPYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTajga HEOTHEMJIEMOW YacThI0 MHUPOBOU
KYJbTYPbI, HEOOXOJIUMBIM YCIIOBUEM YCHEIIHOTO TPYAa U KU3HH KaXKJ0T0 ujeHa oomiecTBa. CoBpeMeHHass XMMUS KaK HayKa



CO3MJIaTelIbHAsA, KaK HayKa BBICOKMX TE€XHOJIOTMI HalpaBjieHa Ha pEIICeHHE INI00aNbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS
4eJI0BEYECTBA — ChIPbEBOM, SHEPreTUUECKOM, MUILIEBOM, SKOJIOIrMUYECKON O€30MIaCHOCTU U OXPaHbI 310POBbSL.

B cooTBeTcTBUM C OOIIMMU LEISIMH U MPUHUIUIIAMU CPEIHEr0 00IIEero 0Opa3oBaHUs COAEPKaHUE MPEIMETa « XUMHUS»
(10-11 xmaccel, 0a30BbIi YpOBCHb HM3Y4YCHHsS) OPHCHTHPOBAHO MPEHMYIIECCTBEHHO Ha OOLICKYJIbTYPHYIO MOATOTOBKY
oOy4Jarmuxcs, He0OOXOMUMYIO UM JJisi BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCICITHOTO BKJIIOYEHHUS B KU3Hb
COLIMYMa, TPOAOHKEHUsI 00pa30BaHUsI B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsromuMu - ipeaMeTa  «XUMUsD»  SBISIOTCA  0a3oBble Kypchl — «Opranunueckas xumusiy u  «OOmas wu
HEOpraHU4YecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOWM HAayKH: CHUCTEMa
3HAaHUHW MO HEOPraHMYECKONH XUMUU (C BKJIIOYEHHMEM 3HAHUW U3 0OIIell XMMHUHM) U opraHudeckon xumuu. GopmupoBaHue
JAHHOM CHUCTEMBbl 3HAHWUU NpPH H3YyYEHUU HpeaMeTra OOecleYrMBAET BO3MOXHOCTh PACCMOTPEHHSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa comepkanusi KypcoB — «Oprannyeckas xumus» u «OO0Ias u HeopraHudeckas XuMus» cpopMupoBaHa B
nporpaMme Mo XMMHHM Ha OCHOBE CHCTEMHOTrO IMOAXO0Ja K HM3YYEHHIO Y4eOHOro marepuasia U o0yciOBJIEHA HUCTOPUYECKU
OOOCHOBaHHBIM pPAa3BUTHEM 3HAHUM Ha ONpPENEJIEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4eCKO XUMHH
BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIJIACCHUYECKOM TEOPUHU CTPOCHHSI OPraHMYECKUX COCAMHEHUM, a TaKXKe Ha YPOBHE
CTEPCOXMMHUYECKUX M 3JEKTPOHHBIX MPEACTaBICHUN 0 cTpoeHuHr BemecTB. CBeaeHUs 00 M3ydaeMbIX B Kypce BellecTBax
JAI0TCS B PA3BUTHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIMHEHUN. B Kypce opraHnyeckoil XuMuu
MOJIY4aroT pa3BuTHe cHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OO0IEro oOpa3oBaHMs TEPBOHAYATILHBIC MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(DUKAIMOHHBIX MpPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT HUX CTPOCHHUS, O
XUMHUYECKON peaKiifiu.

[To HOBBIM YTJIOM 3peHHs B peaMeTe « XUMUs» 0a30BOr0 YPOBHS pacCMaTpUBAETCA W3YYCHHBIN Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus TEOPETUUECKUN MaTepuan U (PaKTOJIOTUYECKUE CBEICHHS O BEIIECTBaX U XUMHUYECKOU peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO01as 1 Heopranuyeckas XUMHUs» 00yJarouuMcs PeIoCTaBIsAETC BO3MOKHOCTh OCO3HATh 3HAUCHHUE
NEPUOIUYECKOr0 3aKOHA C OOILIETEOPETUYECKUX U METOI0JIOTMUECKUX MO3ULINN, TIy0)Ke MOHATh UCTOPUUYECKOE N3MEHEHUE
GyHKIMH ATOr0 3aK0Ha — OT 00001IA0IIeH 10 0OBSICHSAIOMICH U IPOrHO3UPYIOLIEH.

Enunas cucreMa 3HaHUM O BaXHEHIIMX BEUIECTBaX, UX COCTABE, CTPOEHUH, CBOMCTBAX M MPUMEHEHUH, A TAKKE O
XUMHUUYECKUX PEAKIHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTeKaHus JonoiHsercs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJEP)KaHUSI, MMEIOIUMHU KYJIbTYpPOJOTMUECKMI W MNPUKIAAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMOHUMAaHUIO



B3aMMOCBSI3M XUMHUHU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ pojib B MO3HABAaTEIbHOM M MPAKTUYECKOW AESITEIbHOCTU
4eJIoBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MIPOLECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUN
XUMUH, MOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIEMax, CBSI3AHHBIX C
XUMHEH, KpUTUYECKH OCMBICTUBATh MHPOPMALIMIO U IPUMEHSTH €€ U1 MOMOIHEHNS 3HAHUN, PELICHUS] MHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAIbHBIX HCCIEA0BAaTEIbCKUX 3a7ad. B 1enoM copep:kanue ydeOHOro mpenMera «XHUMHsD) J@HHOTO YPOBHS
W3y4YEHUsI OPUEHTUPOBAHO HAa (DOPMUPOBAHUE Y OO0 YUAIOITUXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUs (HUITOCOPCKUX
ujel, TakKuX Kak: MaTeprualibHOE €IWHCTBO HEOPraHMYECKOro U OPraHMYeCKOro MUpa, 00YCIOBJICHHOCTh CBOMCTB BEILIECTB
UX COCTAaBOM U CTPOCHHEM, NTO3HABAEMOCTh MPHUPOIHBIX SBJICHUM MyTEM SKCHEPUMEHTA U PELICHUS MPOTUBOPEUUN MEXKIY
HOBBIMHU (haKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUICHUH 3KOJOTHMYECKHX MpolieM, a
TaKxKe MpolieM cOepexeHusl YHEPTeTUUECKUX PECYPCOB, CHIPhS, CO3IaHUSI HOBBIX TEXHOJIOTUN U MaTepUAIIOB.

B nuiane peiieHust 3aay BOCIMTAHMS, PA3BUTHUSI U COLUATU3ANMKU O0YYarONIUXCS MPUHATHIE TPOrPaMMON IO XUMUU
MOJIXOABl K OIPENEICHUIO COJACpX)aHUS W TMOCTPOCHHUS MpeAMeTa IMpelycMaTpuBaioT (POPMHUPOBAHHE YHUBEPCAIbHBIX
y4eOHBbIX JEUCTBUM, UMEIOUIMX 0a30BO€ 3HAYEHHE JUIsl PA3NUUYHBIX BUJOB JIEATEIBHOCTH: pEIIEHUs MpoOseM, IMOMCKa,
aHayi3a W 00pabOTKM HH(POPMALMH, HEOOXOAUMBIX Il MPUOOPETEHHs OIbITa MPAKTUYECKOM W HUCCIEeI0BATEIbCKOU
JeATeNbHOCTH, 3aHUMAaIOIIEl Ba)KHOE MECTO B IO3HAHUU XUMUMU.

B npaxTuke npenonaBaHusi XMMUK KaK Ha YPOBHE OCHOBHOT'O O0IIIeT0 00pa30BaHusl, TaK U HA YPOBHE CPEIHETr0 OOIIETo
oOpa3oBaHusi, MpPHU OINPEIACICHUH COAEPKATEIbHON XapaKTEepUCTUKU 1eNed M3ydeHUs MpeaMeTa HarpaBiICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TMpPHU3HAETCS (OPMUPOBAHHE OCHOB XHMMHUYECKOM HayKd Kak o0yiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKON JeATEIbHOCTH Y€JIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPBHI.
C MeToanYecKoi TOUKM 3pEeHUs TAKOU MOAXO0/T K ONPEAENICHUIO 1IeNiel N3ydeHMs IIPeIMeTa SBJISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIaBHBIMU LIEISIMM M3y4eHUs IpenMera «Xumush» Ha 6azoBoM ypoBHe (10 —11 ki)
SBIIIFOTCSL:

e (QopmMupoBaHHE CUCTEMbl XMMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABISIIONIEH €CTeCTBEHHO-HAyYHOW KapTHUHBI
MHpa, B OCHOBE KOTOPOMU JIeXkKaT KIKOYEBbIE MOHATHS, (PYHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKA
HayKH{, YCBOCHHE U IOHUMAHUE CYIIIHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOr0 XapaKkTepa, 03HAKOMJIEHHE C
UCTOpPUEN UX Pa3BUTHS U CTAHOBJIICHUS;



e (opmupoBaHHEe W pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB W XHMHUYCCKHX PEaKIIHi,
HEOOXOJUMBIX JIJISI TPUOOPETEHUSI YMEHUNW OPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBICHUMN, UMEIOITNX
MECTO B IIPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHHH U CHOCOOOB [EATENHLHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OOBSCHEHHEM XUMUYECKOTO
AKCIIEPUMEHTA, COOJI0/IEHNEM MpaBui 0€3011acHOro 00paIieHus ¢ BEIIECTBAMMU.

Hapsny ¢ stuM, copepkaTeibHas XapaKTEpUCTHKa IIEJIe M 3aja4 M3Y4CeHHs IpeaIMeTa B MpOorpaMMe MO XUMHUHU
YTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBHUU C HOBBIMHU MPHOPUTETAMH B CHCTEME CpPEIHEro o0Iero oOpa3oBaHUS.
CeronHg B MpenoJlaBaHUM XMMHUU B OOJBIIEH CTENeHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJIepKaHUs
oOydeHHsI, OpUEHTUPOBAHHONW HA TIOJITOTOBKY BBITYCKHHUKA OOIICO0Pa30BaTEIbHON OpraHU3aINH, BIAJICIONIET0 HE HAO0pOM
3HaHWUH, a QYHKITMOHAILHON IPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMH aKTUBHOTO TIOTYyYEHHUS 3HAHUW U TIPUMCHCHHS
WX B peaIbHOU KU3HM JIJISl PEIICHUS MPAKTUYECKHUX 3a]1ay.

B cBsi3M ¢ 3TUM TIpH U3YYEHHH TIpeIMeTa «XUMHS» JOMHUHHPYIONIEE 3HAYCHHE MPHOOPETAOT TaKHWe IENH U 3aJa4H,
KaK:

amantanmus OOyJaromMxcs K YCIOBHSAM JHHAMHUYHO Pa3BUBAIONMIETOCS MHpa, (HOPMHUPOBAHHE HHTEIICKTYaIbHO
Pa3BUTOM JTMYHOCTH, TOTOBOM K caM0O00pa30BaHUI0, COTPYTHUIECTBY, CAMOCTOSTEILHOMY MIPUHATHIO TPAMOTHBIX PEIICHUI B
KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

dbopMupoBaHHUE Y 00yJarONTUXCS KITIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMITICTCHIIHH ), IMEIONTUX YHUBEPCATbHOE 3HAYCHUE
JUTSL pa3TTUYHBIX BUAOB JIEATEILHOCTH: PEIICHUS TPOo0IeM, MOUCKa, aHaln3a U 00padoTKK WHMOpMAINK, HEOOXOAUMBIX IS
NPUOOPETEHHUS OIbITA AEATEILHOCTU, KOTOpas 3aHUMAET BaXKHOE MECTO B MO3HAHUU XMMHH, a TAKKe JUIsl OLIEHKHU C MO3ULIUH
HKOJIOTMYECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX MPOILIECCOB Ha OPTraHu3M YeJIOBEKa U MPUPOIHYIO
cpeay;

pa3BUTHE TTO3HABATEIBHBIX NHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN O0Yy4YaromMXCs: CIOCOOHOCTH
CaMOCTOSITEILHO TPHUOOpPETaTh HOBBIC 3HAHMS 1O XMMHHU B COOTBETCTBUHU C JKH3HEHHBIMHU TOTPEOHOCTSMH, HCIOJIB30BATh
COBpEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTHUU JUIsl TOMCKAa M aHaiM3a y4yeOHOM M Hay4dyHO-TIONMYJSpHOW HHGPOpMAIUH
XUMHUYECKOTO COJICPKaHNUS,

dbopMUpOBaHUE W pa3BUTHE Y OOYYAIONIUXCS AaCCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS, HaOJI0IaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TIPOBEJICHUU
XUMHUYECKOTO IKCITEPUMEHTA,;



BOCIUTaHUE Yy oOydaroumxcs YOEXKIEHHOCTH B TYMAaHHUCTUYECKOW HAMPABIEHHOCTH XUMHH, €€ BaXXHOW pOJIHU B
pelieHuu TJ00aldbHBIX MPOOJIEM palOHAJIBHOIO MPUPOIONOIb30BAaHUS, IIOMOJHEHUS JHEPreTUYECKUX PpECypcoB H
COXPAHEHMSI PUPOJHOTO PABHOBECHS, OCO3ZHAHUS HEOOXOJUMOCTH OEPEKHOT0 OTHOIICHHS K MPUPOAE U CBOEMY 3/10POBBIO,
a TaKKe MPUOOPETEHHUsl OMNbITa MCIOJIb30BAaHUS IMOJYYEHHBIX 3HAHUM JIJIS1 MPUHSATUS TPaMOTHBIX PEHICHUH B CHUTYyalMsX,
CBA3aHHBIX C XUMUYECKUMHU SBJICHUSAMU.

B yuebGHOM maHe cpeaHero obmiero oopa3oBaHus nMpeaMeT «XUMHUs» 0a30BOr0 YpOBHS BXOJUT B COCTaB MPEIMETHOU
obnactu «EcTecTBeHHO-HAYyYHBIC PEIMETHI.

OOmiee 9uCIIO YacoB, OTBEIEHHBIX JUISI HM3y4EHUsS XMMHUHU, Ha 0a30BOM YPOBHE CpEAHETO OO0IIero oOpa3oBaHUS,
coctaBisgeT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegemnto), B 11 kmacce — 34 yaca (1 gac B Hezeno).



COIAEPKAHUE OBYUEHUA
10 KUIIACC
OPT'TAHUYECKASA XUMMUA

TeopeTnyeckue 0CHOBbI OPraHUYECKOH XUMHUHU

IIpenmer OpraHM4ecKod XWMHUU: €€ BO3HUKHOBEHHME, Pa3BUTHE M 3HAYCHUE B IIOJYyYEHUU HOBBIX BEUIECTB U
MarepuasioB. Teopusi CTpoeHus opraHudeckux coeanHeHuii A. M. byrtiepoBa, €€ ocHOBHbIE MONOXKeHUS. CTPYKTYpHbIE
(dopMyJibl OpraHUYECcKUX BenlecTB. I'omomnorus, usoMepus. XuMUYECKasi CBSI3b B OPraHMUECKUX COEIMHEHUSAX — OJUHApPHBIE
Y KpaTHBIE CBSI3U.

[IpencraBienne o KiIacCU(pUKALMK  OpraHMYecKuX BenlecTB. HomeHkiaTypa OpraHMYecKHMX COEIUHEHUN
(cucremaTHuecKasi) U TpUBUAJIbHbIC HA3BAaHUS BAKHEHIINX MpPEACTABUTENEH KJIaCCOB OPraHUYECKUX BEILECTB.

DKCnepUMeHTAIbHbIE METO/bl M3YyYEHHsI BEUIECTB M MX MPEBpAILCHUN: O3HAKOMJIEHHE C 00pa3laMu OpPraHuyecKHhX
BEIIECTB W MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OPraHMYECKHUX BEIIECTB, HAOIOJCHHE U OMHCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIlCHUIO OPraHUYEeCKUX BELIECTB MpPHU HarpeBaHuM (IJIaBlIeHUE, OOyriIMBaHHUE U
TOpEeHHeE).

Yriesonopoasl

ATKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH pAx. MeraH M 3TaH — NPOCTEHINME IIPEICTABUTENN AJIKAHOB:
dusnyecKkue 1 XUMUYECKUE CBOMCTBA (PeaKklliy 3aMEIIeHHs] U TOPEHHs), HaX0XK/IEHUE B TIPUPOJIE, MOJIydeHUE U TIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUU Psifl. DTUIEH W NPONWIEH — INPOCTEHIINE MPEICTABUTENN AJKEHOB:
¢usznyeckue M XUMHYECKHE CBOWCTBA (peakUuu TUAPUPOBAaHUS, TaJOr€HUPOBAHUSA, TUJpATAallMH, OKHUCIECHUS WU
MOJIMMEPU3ALIUN ), TOJIyYEHHE U IPUMEHEHUE.

Anxamuensl: OyramueH-1,3 u wmerunOyraauwen-1,3: cTpoeHHe, BaKHEWIIME XUMUYECKHE CBOMCTBA (peakius
nosmMepu3auun). [lonydenre CHHTETUUECKOT O KayuyKa U PE3UHBI.



AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTMYECKUH psAll. AUETUIIEH — IPOCTEHIINI MTPEICTaBUTENb AIKMHOB:
COCTaB, CTpOEHHE, (U3NYECKHEe W XMMHUYECKHE CBOMCTBa (peakuuu THJIPUPOBAHMS, TaJOT€HUPOBAHMS, TUIpATAIUH,
rOpeHus), MOJIy4eHHE U MPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, PU3NYECKre U XUMUUYECKUE CBOMCTBA (pEaKIMu rajJoreHUpOBaHUs U HUTPOBAHMUS ),
NOJIy4YEHUe U NMpUMeHeHue. Tonyon: cocmas, cmpoenue, husuieckue u Xumuieckue ceoucmea (Peakyuu 2aio2eHuposanus u
HUMpPOBaHus), noxyueHue u npumenenue. TOKCUYHOCTb apeHOB. |'eHeTmyeckas CBA3b MEXIY YIJIEBOJOPOJAMH,
IIPUHAJIEKAIIMMU K PAa3JIMYHBIM KJIACCaM.

[IpupoaHbie UCTOYHUKHU YriieBoAopo0B. [Ipuponnblil ra3 u monytHsie He(TAHbIC Ta3bl. HepTh 1 € mpoucxoxiacHue.
Crioco0Obl mepepaboTku He(TU: MEPEeroHKa, KPEeKUHI (TEPMUYECKHM, KaTanuTudeckui), nupoiau3. [IpoaykTel nepepaboTku
HePTH, UX IPUMEHEHUE B MPOMBIIINIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepadoTKy.

DKClepUMEHTAIbHBIE METOJbl M3YUEHHUs BEUIECTB M MX IMPEBpallleHU: O3HAKOMJIEHHE ¢ oOpa3uamu IUlacTMacc,
Kay4yKOB U pe3uHbl, Komwiekuu «Hedtb» u «Yromp», MogenupoBaHue MOJIEKYJ YTJIEBOJOPOAOB U rajJoreHONpOU3BOIHbIX,
MIPOBEJICHNE MPAKTUYECKON PabOThI: MOTYyYEHUE ITUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluucienus no ypaBHEHUI0O XMMUYECKON peakinuu (Macchl, 00bEMa, KOJIMUYECTBA UCXOIHOTO BEIIECTBA WIIM MPOAYKTa
pEaKIINK 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIUN).

Kuciaopoacoaep:xamue oprannyecKue coenHeHus

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METAaHOM M 3TAHOJ: CTPOCHUE, PU3NYECKUE U XUMHUUECKHUE CBOWCTBA (PEaKIUu C
aAKTUBHBIMH METAJUIAMH, TaJJOTEHOBOJOPOJAaMHU, TOPEHHUE), MPUMEHEHNE. BoOpoIHbIE CBA3M MEXAY MOJEKYJIaMH CIHPTOB.
JleficTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaToMHble CHUPTBHL. ODTWICHIVIMKOJIb W TJMIEPUH: CTPOEHHE, (U3UUECKUE W XUMUYECKHE CBOMCTBa
(B3aMMOJEICTBUE CO LIEIOYHBIMU METAJUIaMU, Kau€CTBEHHAsl PEAKIMs Ha MHOIOATOMHBIE CIIUPTHI). JlelficTBHEe Ha OpraHu3M
yenoBeka. [I[puMenenune rimneprsa U STUICHTIIMKOJIA.

@deHoJ: CTPOEHUE MOJIEKYJIbI, PU3NYECKHe U XUMUYeckne cBorcTBa. TokcnuHocTh (heHona. Ilpumenenue denona.

Anbneruabl U kemowusi. DopManbaerus, aneraibAerHa: CTPOCHHE, (PU3NUYECKHE U XMMHYECKHE CBOWCTBA (pEaKIUH
OKHCJICHUSI M1 BOCCTAHOBJIEHUS, KAUE€CTBEHHBIE PEAKIINH), MOTYyYEHNE U TPUMEHEHUE.




OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAsi UM YKCYCHasi KHUCJIOTBI: CTpOEHHE, (pU3nyeckue u
XUMHUYECKHE CBOWMCTBA (CBOMCTBa, OOIME IS KJlacca KHUCIOT, Peakuus STepudHUKaIllUM), TONyYeHHE W IMPUMEHEHHE.
CreaprHOBasi W OJIEMHOBAsi KUCJOTHI KaK TIPEICTABUTENN BBICIIUX KapOOHOBBIX KHCJIOT. MpUIa KaK COJM BBICIIMX
KapOOHOBBIX KUCJIOT, MX MOIOIIIEE ICHCTBUE.

Crnoxxnbie 3(UpBl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus cioxHbX 3¢gupoB. XKupbl. ['maponus xkupos.
[Ipumenenue xupoB. buonornueckas poJib KUPOB.

VYreBosl: cocTaB, KiacCupUKAIMS YTIAEBOAOB (MOHO-, TU- M TIOJIMCAaxXapuibl). [ JTI0K03a — MPOCTEHIITNIT MOHOCaXapul;
0COOCHHOCTH CTPOCHHUS MOJICKYJIbI, (PU3NYCCKHUE W XMMHUYCCKHE CBOHCTBa (B3amMmojmelicTBue ¢ ruapokcuaom memu(ll),
OKHMCJICHHE aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE, OpOKEHHE TIIOKO3bl), HAXOXKACHHE B MPUPOJE,
npuMeHeHue, Onoaorudeckas poiab. @orocuHTe3. PPyKTO3a KaK H30MEDP TITFOKO3HI.

Kpaxman u nemnono3a kak NpupojiHble noauMepbl. CTpoeHHe Kpaxmalia U LeJUToj03bl. OU3NYecKrue U XUMUYECKHE
CBOICTBA Kpaxmasa (TUIpOJii3, KaueCTBEHHAs! PEaKIIUs C HOJO0M).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHMs BEIIECTB M UX NPEBpalllecHU: TpoBeAcHUE, HAOJIOACHUE U OIKCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIUU OJTHOATOMHBIX CIUPTOB (OKHUCIECHUE ATaHOJA
okcugom wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBUE TiMIepuHa ¢ TuapokcuaoM wmeau(ll)), ampaeruaoB
(okmcIieHne aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) m runpokcuaom menu(ll), B3ammonelicTBue Kpaxmasia ¢ MOJIOM),
MPOBEJICHUE TPAKTUYECKON PadOThI: CBOMCTBA pACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnsie 3anaun.

Brruncnenus no ypaBHEHUI0O XUMUYECKON peakiuu (Macchl, 00bEéMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WA MPOAYKTa
peaKkiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOAYKTOB PEAKIUN).

A3oTcojiepKaliie OpraHudecKue COeTMHEHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEepHbIE OpraHudecKkrue coeuHeHus. Ou3nueckue 1 XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT (Ha
npuMepe TIMIHA). buonornueckoe 3HaYeHUE aMUHOKUCIIOT. [lenTub.

benku kak npupogHbie BHICOKOMOJEKYIsipHbIE coequHenus. [lepBuunas, BTopyudHas U TPETUYHAsI CTPYKTypa OENKOB.
XUMHUYECKUE CBOMCTBA OEJIKOB: TUIAPOJIN3, ICHATYpAIHsl, KaYeCTBEHHBIE pEaKIIMK Ha OEJIKU.



DKCnepUMEHTAIbHBIE METOJIbl U3YUYEHHS BEIIECTB U UX MPEBpPALICHUIN: HAOMIOACHUE U OMUCAHUE JAEMOHCTPAIlMOHHBIX
OIBITOB: JA€HATYpaLus OCJIKOB IPU HarpEBaHUU, I[BETHBIE PEAKLIUH OEJIKOB.

BricokoMoJIeKky/IsIpHBIE COeIMHEHUA

OCHOBHBIE TOHSATHS XMMHHU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUI: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTEIICHb
NOJIMMEPHU3ALH, CPEOHsAs MOJIeKyJsipHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUN —
IIOJIMMEPU3aLUsL U TIOJIMKOHACHCALIUS.

DKCrepUMEHTAIbHBIE METO/bl M3Y4YeHHs BEIIECTB M UX MPEBPAIICHUI: O3HAKOMJIEHHE C 0o0pa3lamMu MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeIMeTHBIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBSI3€d NMpPHU W3YYEHHM OpraHmyeckod XuMuu B 10 Kiacce OCYIIECTBISIETCS 4epes
UCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHATUM, SIBISIOIIMXCS CUCTEMHBIMU I OTIEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmre ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBJIEHWE, HAy4yHbId (akT, TUIOTe3a, 3aKOH, TEOpHUs, aHaIMU3, CHUHTES3,
KJ1accuuKaIus, NepuoJUIHOCTb, HAOIIOACHHE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAaHUE.

@duszuka: Marepus, SHEprusi, Macca, aroM, 3JEKTPOH, MOJIEKYJA, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENIO, 00BEM,
arperaTHO€ COCTOSTHUE BEIIeCTBa, (U3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHuzMe, (OTOCUHTE3, OHOJIOTMYECKU AKTHUBHBIE
BeriecTBa (OeNKU, yriaeBObl, KUPbI, PEPMEHTHI).

I'eorpadusi: MuHeEpalibl, TOpPHBIE OPO/IbI, OJE3HBIE UCKONAEMBIE, TOILTUBO, PECYPCHI.

TexHomorus: NUIIEBbIE MPOAYKTHI, OCHOBBl PALMOHAJIBHOIO NUTAaHUSA, MOIOLIME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETUYECKHE MPEIAPaThl, MaTEPHaJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKAX BOJIOKOH.

11 KUIIACC

OBIIIASA U HEOPI'TAHUYECKAA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU



XUMUYeCKuil 3eMeHT. AToM. SIapo aToma, U30TOMbL. DIEKTPOHHAS 000JI0UKa. DHEPreTUUeCKue YPOBHH, MOYPOBHHU.
AToMHBIC opOuTanH, S-, P-, d- smeMeHThl. OCOOCHHOCTH pachpeeCHUs JCKTPOHOB MO OPOUTAISIM B aTOMax 3JEMCHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PUTYpaLIHs aTOMOB.

[lepuonnuecknii 3akoH u llepuonnueckas cucrema xumuueckux odiemeHToB JI. WM. MenaeneeBa. CBsa3b
IepuoanYecKoro 3akona u llepuonnueckoin cucrembl XuMuueckux 3ymeMeHToB [[. 1. MenaeneeBa ¢ COBpEMEHHOU TeOpUeE
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BELIECTB 110 FPYIIIaM U IepruoiaM. 3HaYEHHE EPUOIUYECKOrO 3aKOHA B Pa3BUTUN HAYKHU.

Crtpoenue BeniecTBa. XUMHUUYECKasl CBsI3b. BUIbl XUMUUYECKOW CBA3M (KOBAJICHTHAs HEMOJIAPHAS W TMOJIIpHAas, UOHHAs,
MeTajiyeckas). MexaHu3mbl 00pa30oBaHUs KOBAJIEHTHOM XMUMHUYECKOW CBs3U (OOMEHHBIM M JOHOPHO-aKIIETOPHBIH).
Bonopoanas cBsizb. BaleHTHOCTE. DIEKTPOOTpULIATEIbHOCTh. CTENeHb OKUCeH s IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO H  HEMOJIEKYJISIDHOTO CTPOEHHs. 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTBA. [HIBI
KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKU.

[lonsaTHe 0 qucnepcHbIX cuctemMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBast 101 BEEecTBa B PACTBOPE.

Knaccuduxanuss Heopranmyeckux coequHeHuid. HomeHksaTypa HeopraHuyeckux BemiecTB. [ eHeTnueckas CBSI3b
HEOPraHUYECKUX BEUIECTB, IPUHAIECKANMX K PA3JINYHBIM KJIaCCaM.

Xumudeckas peakmus. Knaccudukamuss XMMAYECKUX PEAKIMi B HEOPraHWUYECKOW W OPraHMYeCKOW XUMHUHU. 3aKOH
COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SJHEPTUU [IPU XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3nu4HbIX (hakTopoB. OOpaTHMble peakiuu. XUMHUYECKOE PaBHOBECHE.
@akTOpBI, BIUSIOIINAE HA COCTOSSHUE XUMHUYECKOro paBHoBecus. [Ipnauun Jle [larense.

OnexTponutudeckas auccouuanus. CuipHble U cinaldble 3JeKTpoiauThl. Cpella BOAHBIX PACTBOPOB BEUIECTB: KHUCIHAs,
HEWUTpanbHasl, IEI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

OKCIEpUMEHTAIbHBIE METO/bl M3YyYEHUsI BEUIECTB M WX NpeBpaileHuil: neMmoHctpanus Tadmui «llepuogunyeckas
cucteMa xumuueckux sjaeMeHtoB [[. V. MenneneeBa», u3ydeHHe MOJENCH KPUCTAUIMUECKUX PEIIETOK, HAOIIOICHUE U
OINMHMCAaHUE JEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHAA BOAOPOa B MPUCYTCTBUH KaTaIu3aTopa,



OTpeJIeJIEHUE CpeAbl PAcCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO HWHJAMKATOpPa, PEaKIMd HOHHOr0 OOMEHA),
MIPOBEJICHUE TTPAKTUYECKON PadOThl «BiusiHUEe pa3nuHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON PEAKITUN.

Pacuérnbie 3agaun.

Pacuérsl 110 ypaBHEHUAM XUMHUYECKUX PEAKIMN, B TOM YHUCIIE TEPMOXUMUUYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM
MTOHATHUSL «MACCOBAs J10JIs1 BELIECTBAY.

Heopranuyeckass xumus

Hemeramnel. Ilonoxenne nemeramoB B llepunonnueckon cucreme xummueckux syemeHToB JI. M. MenpeneeBa u
OCOOCHHOCTH CTPOCHHUS aToMOB. DU3MUYECKHE CBOHMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIOB (HAa MpUMEpe KHUCIOPOJa,
cepsl, hochopa u yriepona).

XVWMHYECKHE CBOWCTBA BAKHEUITUX HEMETAJUIOB (TAJIOTEHOB, CEphl, a30Ta, ¢ocdopa, yriepoma W KpeMHHUS) U UX
COeMHEHNN (OKCUIOB, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOAHBIX COCTUHEHUN ).

[IpuMeHEHNE Ba)KHEUIINX HEMETAIOB U KX COEMHEHUM.

Meramnsl. Ilonoxxenme wmeramnoB B Ilepuonnueckoit cucreme xumuueckux osnemeHtoB J[. M. Menneneesa.
OC0OCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0YeK aToMoB MeTaioB. OOmue Qusnueckue cBoicTBa MeTalioB. CIUIaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUMN PsiJl HAPSHKEHUN METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIIMX METAUIOB (HATPUM, Kadui, KaJbI[Mid, MarHUi, allOMUHUM, [IMHK, XpPOM, KeJe30,
Me€Jlb) U UX COCTMHEHUH.

OO6mwme crmocoObI MoTydyeHrs MeTaJuIoB. [I[puMeHeHrne MeTauioB B OBITY U TEXHHKE.

DKCIEpUMEHTAIbHBIE METObI M3YyYEHHUS BEIIECTB U UX MPEBPAIICHUN: U3YUEHUE KOJUICKIUU «MeTauibl U CILIABbIY,
o0pa3lloOB HEMETaJVIOB, PEIICHHE OHKCIECPUMEHTAIbHBIX 3a/Ja4, HaOJI0JeHUEe MW OINHCaHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMO/ICHCTBUE TUIPOKCUIA ATFOMUHUS C pACTBOPAMHU KUCIIOT U I11€JI0YeH, KaueCTBEHHBIE PEaKInu
Ha KaTUOHBI METAILJIOB).

Pacuérnblie 3anaun.

Pacuérsl mMacchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00BbEMY OJHOTO U3
Y4aCTBYIOIIMX B PEAKIMU BEIIECTB, pacuEThl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIU OJHO U3
BEILIECTB UMEET MPUMECH.



XHUMUA U )KU3Hb

Ponp xumum B oOecriedeHHHM SKOJOTHMYECKOM, YHEPreTHYECKOW W THUIEBOM O€30MacHOCTH, Pa3BUTHH MEIMITUHBIL.
[ToHsiTHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBnenust 00 OOIMIMX HAYYHBIX MPUHIUIIAX TPOMBIITICHHOTO MOTYYEHUS BaXKHEHIITUX BEIIECTB.

UenoBek B MUpE BEIIECTB M MATEPUAIIOB: BAXKHEWIIME CTPOUTENIBHBIE MaTE€pUalIbl, KOHCTPYKLIWOHHBIE MaTEpUAIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepualibl 1JIs SJIEKTPOHUKH, HaHOMAaTepHUalbl, OPraHMYECKUE U MUHEpaIbHbIE YIOOpEHHUS.

XvuMusT W 370pOBhE YENIOBEKA: TPaBHJIA WCIIOIh30BAHUS JIGKAPCTBEHHBIX TPEMapaToB, NpaBmiia OE30MacHOTO
UCIIO0JIb30BaHUS MIPENapaToB OBITOBOM XMMHUU B MOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXnpeaMeTHBIX CBA3€H MpU M3ydeHUU OOIIell M HeopraHudeckod xuMmuu B 11 kiacce ocyiecTBiseTcs
gyepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaK WU TOHSTUH, SBISIIONIUXCS CUCTEMHBIMU IS
OTZCJIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE MOHATHS: Hay4yHbIA (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHaIU3, CUHTE3, Kilaccu(ukausi,
MIePUOIMYHOCTD, HAOIIOACHUE, DKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, SIBJICHHUE.

dusuKa: mMarepus, dHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOM, PATNOAKTUBHOCThH, MOJICKYIA,
HYHEPreTUYECKUN YPOBEHb, BEIIECTBO, TE€I0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3NUECKUE BEIMUUHBI U €TUHUIIBI UX
M3MEPEHHUS, CKOPOCTb.

buonorusi: kimerka, opraHu3M, JKocucTeMa, Oumocdepa, MaKpo- W MHUKPOIJIEMEHTHI, BUTAMUHBI, OOMEH BEIEeCTB B
OpraHHu3Me.

['eorpadusi: MuUHEpasbl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE UCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHUYECKass MPOMBIIUIEHHOCTh, METAJUIypPrusi, IMPOU3BOACTBO  CTPOUTENBHBIX  MaTE€pUAIOB,
CEJIbCKOXO035UCTBEHHOE MPOM3BOJICTBO, MHUIIEBAs TPOMBIIIIICHHOCTD, (papMarieBTUIecKas MpOMBIIIIICHHOCTh, ITPOU3BOJICTBO
KOCMETUYECKHX MPEenapaTroB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€PUAIIOB, JJIEKTPOHHAS  IMPOMBIILICHHOCTb,
HAHOTEXHOJIOTHH.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWU HA BA3OBOM YPOBHE CPEJHEI'O
OBUIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOCHMS OOYYalOIIUMHCS TMPOTpaMM CPEIHEro OOIIEero
oOpa3oBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM). HaydHO-METOAMYECKOW OCHOBOM Il Pa3paboTKH
IJIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHUS MPOrpaMM CpPEIHEro oO0Iiero o0pa3oBaHUs SIBISETCS CUCTEMHO-AEATEeTbHOCTHBIN
MOIXO/I.

B cootBeTcTBUU ¢ CHCTEMHO-IEATEILHOCTHBIM MOAXO0JIOM B CTPYKTYPE JINUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPEIMETA
«XuMHUs» Ha YPOBHE CPEIHET0 0011ero 00pa30BaHuUs BBIJICICHBI CICTYIOIINE COCTABIISIONIHE:

OCO3HAaHHUE OOYYAIOIMIMMHUCSA POCCHUUCKOM TpakAaHCKOM HUJEHTUYHOCTM — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CAMOOIIPEECIICHUIO;

HaJIM4Yue MOTUBAIIMU K O0yYEHHUIO;

[eJICHAIIPaBJIEHHOE PAa3BUTHUE BHYTPEHHUX YOEKICHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX
Tpaauiuii 6a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEHM JESATEIBHOCTH I[EHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, MPUCYIIUMU LETOCTHON CUCTEME XUMHUECKOr0 00pa30BaHUs;

HaJIM4Yue MPaBOCO3HAHUS IKOJIOTHYECKOU KYIbTYpPhl M CHOCOOHOCTH CTaBUTD LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIngHOCTHBIE PEe3yJbTaThl OCBOEHHUS MpeaMeTra «XHMHUS» JOCTHUTAIOTCS B €IMHCTBE Y4YEOHOM M BOCHHUTATEILHOMN
JEATENBHOCTA B COOTBETCTBUM C TYMaHUCTUYECKUMH, COUHMOKYJIBTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU U
uaeajaMd POCCHUHCKOrO TPaKIaHCKOIOo OOIeCTBa, NPHHSATHIMH B OOIIECTBE HOPMaMHM U TpaBUJIAMHU ITIOBEJCHUS,
CIIOCOOCTBYIOIIMMH MPOIECCAM CaMOIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH O0YyYaroIINXCsl.

JIngHOCTHBIE PE3ybTaThl OCBOCHHS TMpPEIMETa «XHUMHS» OTpa)xarT c()OPMHUPOBAHHOCTH OMbITa IMO3HABATEIBLHONW M
MPaKTUYECKOMN JAEATEILHOCTH 00YyUaIOMMXCS M0 peaanu3aluy NPUHITHIX B 00IIECTBE IIEHHOCTEN, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMSA



OCO3HAHUS O0YYAOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00513aHHOCTEH, YBOKEHUS K 3aKOHY U MTPABOIOPSIIKY;

MPEACTABICHUS O COI[MATBHBIX HOPMAX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEIHHOCTU TPH CO3JAHUU YYEOHBIX MPOEKTOB, PEHICHHU YYEOHBIX H
MO3HABaTEIbHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTHX MPH aHAIM3E Pa3TuIHBIX
BUJIOB y4EOHOU JIEATEIbHOCTH;

2) NIaTPUOTHYECKOr 0 BOCTIMTAHUSA

LIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJICIUI0 OT€UECTBEHHON XUMUU;

YBOXEHHS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUM M MPAKTHUECKOrO0 MPUMEHEHUS XMMHUM, OCO3HAHMS TOTO, YTO
JTOCTHKEHUS HAYKU €CTh PE3YJbTaT JUIMTEIbHBIX HAOIIOICHUH, KPONOTIMBBIX AKCIEPUMEHTAIBHBIX MOUCKOB, TOCTOSIHHOTO
Tpy/Jla Y4EHBIX U MPAKTUKOB;

WHTEpeca M T[03HABATEJIbHBIX MOTHUBOB B TMOJYYEHUHM U TMOCIAEAYIOUIEM aHajiu3e HWHPOpMaIud O TepPeaOBBIX
JIOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMMUU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO TTOBECHHS,

CIIOCOOHOCTH OIICHUBATh CHUTYaIlMH, CBSI3aHHBIE C XUMHYECKUMU SIBICHHSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEJACHUE U TIOCTYIKU CBOMX TOBAPHUIIEH € MO3UIMIA HPABCT BEHHBIX U MPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUN ITHX ITOCTYIKOB;

4) popMupoBanus KyJbTYPbI 3/10POBbS:

MMOHUMAaHUs IEHHOCTEH 3JI0POBOr0 W 0O€30MmacHOro obpasza KW3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOMrofieHus1 MpaBuil 0e30MacHOro oOpalleHus C BEIIeCTBAMU B ObITY, IMOBCEAHEBHOW JKM3HM M B TPYIOBOH
NeATeIIbHOCTH;

MOHUMAaHUSl IICHHOCTH TIPaBWJI WHAUBUAYATHbHOTO M KOJUIEKTUBHOTO O€30MacHOTO TMOBEIEHUS B CHUTYaIUsX,
YIPOXKAIOUIMX 3I0POBBIO U )KU3HHU JIFO/ICH;



OCO3HAHUSI TOCIECTBUM 1 HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOTOJIs, HAPKOTUKOB, KYpEHUSs);

5) TpyaoBOro BociMTaHMSI:

KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATENbCKON JIEATETbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPUYECKOMN U JIPYTUX BUJIAX JACATEIHHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHUE B PEUICHHM MPAKTUYECKUX 3a7ad COLMAIBLHOW HAIPaBICEHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

WHTEpeCca K TMPAKTHYECKOMY H3YYCHHIO Mpodecchili pa3IuyHOTO poaa, B TOM YHCIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUM IO XUMUHU;

YBAXEHUS K TPYLY, JIIOASAM TPYAA U pe3yJIbTaTaM TPYJIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJILHON TPAaeKTOPUU 00pa3oBaHus, Oymyiiel mpodeccuu 1 peann3ain
COOCTBEHHBIX JKU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH
o0111eCTBA;

6) AK0JIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 1€1€CO00pPa3HOr0 OTHOIICHUS K TIPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHMS )KU3HU Ha 3eMIIe;

MOHUMAHMS TJI00ATBLHOIO XapaKkTepa JKOJIOTMYECKUX MpoOJieM, BIMSHUS HSKOHOMHUUYECKHX IMPOIECCOB HA COCTOSHHUE
MIPUPOJTHON U COLUAIIBHOMN CPEMBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIb30BAHMUS JIOCTMDKEHHM XUMHHM Il  pPEUIEHUs BOMPOCOB PallMOHAIBLHOTO
MPUPOIOMOJIH30BAHMS;

AKTUBHOTO HENPUATUSA JEHUCTBUM, NMPUHOCAIIMX BpPEI OKPYXKAIOLIEW NPUPOAHOU CpENe, YMEHHs NPOTrHO3UPOBATH
HEeOJIaronpusATHHIE YKOJIOTMYECKUE TIOCTEACTBUS MPEANPUHUMAEMbIX TIEUCTBUN U MIPEIOTBPAILATh UX;

HaJM4yus Pa3BUTOr0 SKOJOTHYECKOrO MBIIIJICHUS, SKOJIOTHUYECKON KYJIbTYpPbI, OMbITA JEATEIHHOCTH SKOJIOTHYECKOMN
HaIlpaBJICHHOCTH, YMEHHS PYKOBOICTBOBATHCS HWMH B II03HABATEIbHOW, KOMMYHHUKATHBHOM M COIMAJIbHOM MPAaKTHUKE,
CIIOCOOHOCTH ¥ YMEHHUSI aKTUBHO TTPOTUBOCTOSATH UCOJIOTHU XeMOpoOuH;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN
MPaKTUKH,



MOHUMaHUs CHeUU(PUKA XUMHM Kak HayKd, OCO3HaHUA €€ poiau B (POPMHPOBAHWMU PALHUOHAIBHOIO HAYYHOIO
MBIIUICHNS, CO3JaHUHM LEJIOCTHOIO MpPEACTaBICHUs 00 OKPYXaIolIeM MHpEe KaKk O €IMHCTBE MPUPOJbI M YeJIOBEKa, B
NO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUH MPOOJIEM COXpaHEHMsI IPUPOJIHOTO PaBHOBECHS;

yOexAEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUU JUIsI COBPEMEHHOM LMBWIM3ALMU: B €€ T'yMaHUCTHYECKOU
HANpPaBJICHHOCTH M Ba)KHOW POJIM B CO3JAHUM HOBOM 0a3bl MaTepHaIbHOM KyJIbTYphl, PELICHUHU TI00AIBbHBIX MpodiieM
YCTOMYMBOIO pa3BUTHS YEIOBEUYECTBA — ChIPHEBOM, SHEPreTUUECKOM, TUIIEBOM U SKOJIOTMYECKON 0€30MMacHOCTH, B pa3BUTHH
MEAUIMHBI, 00€CTIEYCHUH YCIOBHI YCIEIIHOTO TPYy/la U SKOJOTUYECKU KOMGPOPTHOM KU3HU KaXKI0T0 YJieHa 00IECTBa,

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: NMOHMMAHHs CYIIHOCTHM METOJOB ITO3HAHMSA, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAHUSA JJI1 aHAIM3a U OOBSCHEHUS SBICHUI OKPYXKAlOIIEro Mupa M
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JeslaTh 0OOCHOBAaHHBIC 3aKIIOUEHUS HA OCHOBE HaY4HBIX ()aKTOB M UMEIOLTNXCS
JIAHHBIX C LIEJBIO MOJIYYEHHS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XMMUYECKHE 3HAHUS IJIsl PElIeHUs MpoOJeM B peaibHBIX >KU3HEHHBIX
CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENBCKON IEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HEMPEPHIBHOMY OOpa30BAHMIO U CaMOOOPA30BAHUIO, K AKTUBHOMY IMOITYYEHUIO HOBBIX
3HAaHUHM IO XMMHUH B COOTBETCTBUH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPYJla B Pa3IUYHBIX cepax MpoPecCuoHaIbHON A TEIbHOCTH.
METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJibTaThl OCBOCHUSI y4eOHOro npeaMera «XUMHUsS» Ha YPOBHE CpPEHEro 00IIero o0pa3zoBaHUs
BKJIFOYAIOT:

3HaUYUMbIe IS (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOYYAIOIMIUXCS  MEXIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC)
OOIlEHaYyYHbIE TIOHSATHS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U cHenu@uKky MeTOJ0B IO3HAHUA,
UCIIOb3YEMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrusi, sBJIEHUE, MPOIECC, CUCTEMa, HAy4YHBIM (QakT,
MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUs, KCCIIeOBaHNE, HAOIIOIeHNE, U3MEPEHUE, SKCTIEPUMEHT U JPYyrue);



YHUBEpCaJIbHbIE yueOHbIe JAciCTBUSI (IMO3HABaTENbHbIC, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), OOECIECUMBAIOIINE
dhopmupoBanue HYHKIIMOHATLHON IPAMOTHOCTH M COLIMAIBHOM KOMITETCHITUN 00YyJarOIInXCs,

CIIOCOOHOCTh  OOYYArOMIMXCSI HCIOJIb30BAaTh OCBOCHHBIE MEXKIUCHIUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS U
YHHUBEpCAJIbHbIE YueOHBIEC IEHCTBUS B O3HABATEILHOM U COLMATBHON MPAKTHUKE.

MeranpenMeTHple  pe3yJabTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCATBHBIMU  YYEOHBIMH  TIO3HABATEIHHBIMH,
KOMMYHHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

OBJiaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMY MO3HABATEIbLHBIMU J1€HCTBUSIMU:

1) 6a3oBble JJOrMYecKue AeiicTBHSI:

CaMOCTOSITEILHO (hOPMYIIUPOBATH M aKTYaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENsATh 1N JEATCIbHOCTH, 3aJaBasi MapaMmMeTpbl U KPUTEPUM HUX JTOCTUKEHUS, COOTHOCUTH PE3YJIbTaThI
JEATEIIbHOCTHU C MOCTABICHHBIMU LEISIMU;

KCIIOJIb30BaTh TP OCBOCHUU 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJICHUSI — BBIICNIATH XapaKTEPHbIC MPU3HAKU MTOHATUHN U
yCTaHABJIUBATh UX B3aUMOCBS3b, UCIOJIL30BaTh COOTBETCTBYIOIINE MOHATHS 1Sl OOBICHEHUS OTACIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJIACCU(PHUKAIIMKU BEIIECTB M XUMUYECKUX PEaKITUH;

yCTaHABJIMBATh IPUYMHHO-CJICICTBEHHBIC CBSI3U MEX1Y N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTMYECKHE pPaCCYXAEHUsS (MHIYKTUBHbBIC, JICAYKTUBHbIC, MO AHAJIOTMHU), BBISIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSATH B TIPOIECCe MO3HAHUSA, UCIOJIb3YeMble B XMMUU CUMBOJIMUECKHE (3HAKOBBIEC) MOJIETH, MPEeOOPa30OBhIBATH
MOJICTIbHBIE TIPEACTABJIICHUS — XUMHUYECKHH 3HAK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas (opMyna, ypaBHCHHE XHUMHYECKOU
peakiuu — TpPH PEIICHHH YYCOHBIX I103HABATEJIbHBIX W NPAKTHUYECKUX 3a/]ad, MNPUMEHATh Ha3BaHHBIE MOJICIIbHbBIC
MPEACTaBICHUS JIJIs1 BHISIBJICHUSI XapaKTEPHBIX TPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCJIEI0BATEIbLCKHE 1eHCTBHSA:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOT'O NMO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIUIA;

dbopMyIMpoBaTh LEJIU U 33/1a4l UCCIICIOBAHUSI, UCIOJI30BaTh MOCTABJICHHBIC U CAMOCTOSITEILHO CPOPMYTUPOBAHHBIC
BOMPOCHI B KA4yeCTBE HMHCTPYMEHTA IMO3HAHUS M OCHOBBI JJIsi (DOPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKICHUM;



BIaJeTh HABBIKAMH  CAMOCTOSITCJILHOTO  IUIAHUPOBAHUS W TMPOBEACHUS  YUEHHYECKHUX  OKCIIEPUMEHTOB,
COBEpILIEHCTBOBaTh yMEHUS HAOMIOAAaTh 3a XOAOM TMpOLIecCa, CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro  pe3yibTar,
dopmynupoBaTh 0000IIEHUST M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YyJbTaTOB MCCIEAOBAHUS, COCTABIATH
00OCHOBaHHBIN OTYET O MPOACIaHHOMN padoTe;

OpuoOpeTaTh OMBIT YYEHUUYECKOH MCCIeIOBAaTENIbCKOM M MPOEKTHOM JEeSATeNbHOCTH, MPOSBIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHUCKY METOJOB DEIICHUs MPAKTHUYECKUX 3a/]ad, MPUMEHEHUIO Pa3IUYHBIX METOJIOB
MO3HAHMSL.

3) padora ¢ unopmanme:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX MHGPOpMAlMU (HAyYHO-TIOMYJISIpHAs JIMTEpaTypa XHMHUYECKOIO
CoZiepKaHMsl, CIpaBOYHBIE TocoOus, pecypchl MHTepHeTa), aHamu3upoBaTh WHGOPMAIMIO DPA3NIWYHBIX BHAOB U (opm
IPEJCTABJICHUS, KPUTHUECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

(opMynHpOBaTH 3aPOCHl U MPUMEHSTh Pa3IUYHbIE METOJbI NIPU MOUCKE U O0TOOpEe MH(OpPMALMU, HEOOXOAUMOW IS
BBITIOJIHEHHUSI YU€OHBIX 3a/1a4 ONPEIeAEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCIOJB30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSITETTLHO BBIOMpATh ONTUMANBHYIO (QopMy mpencraBieHus uHopmaruu (Cxembl, TpaduKH, JAUArpamMMBbI,
TaOJIUIIbI, PUCYHKH U JIPYTHE);

WCIIONb30BaTh HAy4YHBI S3BIK B KayeCTBE CpEACTBA MpH paboTe ¢ XUMHUYECKOW HHGOpMAaIUe: MPUMEHSThH
MeXMpeaAMeTHbIE ((pU3nueckre 1 MaTeMaTHUeCKHUEe) 3HAKU U CUMBOJIBI, OpMYIIbl, aO0OpeBUATYphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH.

OgiaieHue YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMU /1€ICTBUSIMM:

3aJaBaTh BOINPOCHI IO CYHIECTBY OOCY)XJIaeMOHl TeMbl B XOJ€ JUalora W/WiIU AUCKYCCHH, BBICKAa3bIBaTh MWJIEH,
dbopmMyIupoBaTH CBOU MPEIIOKEHUSI OTHOCUTEIFHO BBITTOJHEHUS TIPEIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3CHTAlUEld pe3yJbTaTOB IO3HABATEIbHOW JESITEIbHOCTH, IOJYYEHHBIX CAMOCTOSTENbHO WIU
COBMECTHO CO CBEPCTHUKAMHU IPH BBINOJIHEHUH XUMHUYECKOIO SKCIHEPUMEHTA, MPAKTUYECKOM paboThl MO MCCIEI0BaHUIO



CBOMCTB M3y4aeMbIX BEUIECTB, peaju3alld y4eOHOro MpoeKkTa u (POpMYIUPOBATH BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHBIX
WCCIIeIOBAaHUMN MyTEM COTJIACOBAHMSI TIO3UIIUI B XO7€ OOCYKJIEHUS U1 0OMEHA MHEHUSIMH.

OBJiaieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMU JCHCTBUSIMHU:

CaMOCTOSITEJILHO TIJIAHUPOBATh U OCYLIECTBIIATh CBOKO MO3HABATEIIBHYIO AEATEIbHOCTh, ONPEAENss €€ LeNU U 331a4u,
KOHTPOJMPOBATh W TIO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH MPEAJIaraéMblii ajJTOPUTM JCHCTBUI MPU BBIMOJIHEHUU
y4€OHBIX U UCCIEA0BATENbCKUX 3a/1a4, BIOMpaTh Hanbomee 3¢(HEeKTUBHBIN CIOCO0 UX pelIeHUs ¢ YUETOM MOITYYEHUS] HOBBIX
3HAHUU O BEHIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYHIECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IHPEAMETHBIE PE3YJIbTATDBI

10 KVJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHHS Kypca « OpraHndyeckas XuMush» OTPakaroT:

c(hOpMUPOBAHHOCTH MIPENICTABICHUN O XUMHUUECKOW COCTABJISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIH XUMUH
B MO3HAHWM SIBIICHUW TPUPOJIBI, B (POPMUPOBAHUHN MBITIUICHUS M KYJIBTYPhI JIMYHOCTH, €€ (DYHKIIMOHAJIHLHOW TPaMOTHOCTH,
HEOOXOAUMOM I pelieHUs MPaKTHYECKUX 3ajady M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHOMN CpeAE;

BJIAJICHUE CHCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIMOJIAraoIINe MOHATUS (XUMHUYECKUM 3JIEMEHT,
aToM, DJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTbD, 3JIEKTPOOTPUIATEIHHOCTD, XUMUYECKasl CBsI3b, CTPYKTYpHAs
dbopmya (pa3BEpHyTast U COKpAIIEHHAS ), MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00BEM, YTIICPOIHBIN CKEJEeT, () yHKIIMOHATbHAS
rpymmna, pagvdkan, U30MEpHUsi, U30MEpPbl, TOMOJIOTUYECKUNA PsZ, TOMOJOIH, YIJIEBOAOPOIBI, KHUCIOPOA U a30TCOAEpPXKallue
COCJIMHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COEAWHEHHUS); TCOPUU M 3aKOHBI (TEopus
CTPOEHHUSI OpraHnyeckux Bemiects A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MACChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
A3bIK XMMHWHW;, MUPOBO33PCHUYECKUE 3HAHMS, JICKAIIME B OCHOBE MOHWMAHUS MPUYUHHOCTH U CHUCTEMHOCTH XMMHUYECKHUX



ABJICHUW, (PAKTOJIOIMYECKUE CBEJCHHMS O CBOMCTBAaX, COCTaBE, MOJYYEHUH U O€30MaCHOM HCIIOJIb30BAHUM Ba)KHEHIINX
OpPraHMYeCcKUX BEUIECTB B ObITY U MPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUH BBISBIATh XapaKTEpHble NpPU3HAKW TMOHATUN, YCTaHABIMBATh MX B3aHUMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS IPU OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPALIEHUN OpPraHUYEeCKUX COCUHEHU;

c(OpMUPOBAHHOCTh YMEHHUI UCMHOIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyYTOM, COKpaIEHHOI) (POPMYJI OPraHUYECKUX BEIIECTB U YPABHEHUM XUMUYECKUX PEaKIMi, U3rOTaBIMBATh MOAEIN
MOJIEKYJI OPraHMYECKUX BEIECTB JUUISl WILTIOCTPALMU UX XUMHUYECKOI0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c()OPMHUPOBAHHOCTh YMEHUI yCTaHABJIMBAaTh MPUHAJJICKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBY H
CTPOEHHUIO K OIpEAEIEHHOMY KiacCy/Tpylie COeAMHEHUN (YIrJIeBOAOPObl, KHCIOPOI U a30TCOAEpXkAllUE COEIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUS), JaBaTh MM Ha3BaHUsA 10 cucremarndeckor HomeHkiarype (IUPAC), a taxxke
IPUBOANTH TPUBUAJbHBIE HA3BAHUS OTAEIbHBIX OPraHMYECKHX BELIECTB (3TWJIEH, IMPONWIEH, aleTUJIEH, STUJICHIJIMKOJIb,
rmnepuH, ¢enon, (opMalbIeruja, auneTaablerujl, MypaBbUHAs KHCIIOTa, YKCYCHAash KHCIIOTa, OJEHMHOBAas KHCIIOTA,
CTeapuHOBask KUCIOTA, TIII0K03a, PPYyKTO3a, Kpaxmal, LeJUI0103a, TITUIUH);

c(OPMUPOBAHHOCTh YMEHUS OINpPEAEATh BUAbl XUMHUYECKOW CBA3M B OPraHUYECKUX COCAMHEHMSIX (OJUHApHBIE U
KpaTHBIE);

c(OPMUPOBAHHOCTb YMEHHS MPUMEHSATH MOJIOXKEHUS TEOPUH CTPOEHUSI oprannyeckux BemiecTB A. M. byrneposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (PU3MUECKHEe M XMMHYECKHE CBOWCTBA TUIUYHBIX
NPEICTaBUTENCH pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJCH, MPOMWIEH, alleTuieH, OyTaaueH-1,3,
MeTwI0yTaauen-1,3, 6eH3051, METaHOJ, STAHOJ, STWICHIJIMKOIb, TJIMLIEPHUH, (EHOJ, aleTalIbJeTu]l, MypaBbHUHAasl U YKCYCHas
KHCJIOTBI, TJIFOKO3a, KpaxMal, LEJUII0JI03a, aMUHOYKCYCHAsI KMCJIOTa), HILTIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKIY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOIHOTO ChIpbs (HE(QTh, MPUPOJHBIN Ta3, yroisb),
CHO0COOBI UX MepepabOTKH U MPAKTHYECKOE TPUMEHEHUE TPOAYKTOB NEPEepadOTKH;



c(hOpMUPOBAHHOCTh YMEHUN MNPOBOAUTH BBIUMUCICHUS MO XUMHUYECKUM YypaBHEHUSIM (Macchl, 00bEéMa, KOIMYECTBA
MCXOIHOTO BEIIECTBA WM MPOIYKTA PEaKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 MUCXOJIHBIX BEIIECTB UITU
PO YKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHUM BJIaJ€Th CUCTEMOW 3HAHWN 00 OCHOBHBIX METO/aX HAYYHOTO MO3HAHMUSI, UCTIOIL3YEMbIX B
XUMUU TIPH M3YYCHUU BEIIECTB M XUMHYECKUX SIBICHHM (HAOIIOJEHUE, W3MEpEHUE, IKCICPUMEHT, MOJCIUPOBAHMUE),
MCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs IPUHATUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUSIX, CBA3AHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHHM COOJIIOMATh TMpaBWJia TIOJB30BAHUS XMUMHUYECKOM TIOCYIOM U JIaOOpaTOPHBIM
o0Opy/nOBaHMEM, a TakXKe IpaBHJa OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI IIAHUPOBATh M BBIMOJIHATH XMUMUYECKUM SKCIEPUMEHT (MIPEBPAIEHUS OPraHuYeCKUX
BEILIECTB MPU HArpeBaHUU, MOJYUYCHHUE ITUJICHA U U3YYECHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPraHUYE€CKUX BEIIECTB,
JIeHaTypaiusi OEJIKOB IMPU HArpEBaHUH, IIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MPABHIAMU TEXHUKHU O€30MaCHOCTH TIPU
oOpallleHUH C BEIECTBAMH M JIA0OpaTOPHBIM O0OPYAOBAaHUEM, MPEICTABIATh PE3YIbTaThl XMMHUYECKOTO DKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHUN COOTBETCTBYIOIIMX peaKIuii U (OpMYJTUPOBATh BHIBOBI HA OCHOBE ATHX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAJIM3UPOBATh XWMHUYECKYI0 HH(POPMAIIUIO, TMOIYYaEMYI0 H3 pPa3HBIX
MCTOYHUKOB (CpeacTBa MaccoBoi nHGopmaiuu, UHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIO/IaTh MpaBUiia SKOJOTUYECKH IEIeCO00pa3HOro MOBENCHUS B OBITY U TPYIOBOM
NEATENbHOCTH B IEJIAX COXPAHEHUS CBOErO0 3J0pPOBbA M OKpPYXKAIOUIEH NPUPOIHOM CpeAbl, OCO3HABaTh ONACHOCTb
BO3/ICHCTBUS HA KUBbIE OPraHU3MBbI OIPEICIEHHBIX OPraHUYECKUX BEIeCTB, MOHMUMAas cMbIci nokaszatens [1JIK, noscusats Ha
MpUMEPAx CIOCOOBI YMEHBITICHUS U TIPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE OOYYaroIIMXCS C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbsSl: yYMEHHE NPUMEHSITh 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUII;

JUISL CJIETBIX U CIA0O0BUIAIIMX O0YUYaIOIIMXCS: YMEHHUE UCIIOIh30BaTh peabe(PHO-TOUCUHYIO0 cucTeMy oO0o3HaueHuil JI.
bpaitns nns 3anucu xuMudeckux Gopmys.



11 KUIIACC

[IpenmeTHbIe pe3ysibTaThl OCBOCHUS Kypca «O0111as 1 HeopraHuyeckas XUMUsD» OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XMMHUYECKOM COCTaBIAIONIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, POJIH
XUMHHM B TIO3HAHUU SIBJICHUW MPHUPOIbI, B (POPMUPOBAHMHM MBIIUICHUS W KYJAbTYphl JHUYHOCTH, €€ (YHKIMOHATIHHOU
IPaMOTHOCTH, HEOOXOJUMOW Ui pelIeHUs MPAKTUYECKUX 33Jad M 3KOJOIMYECKM OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOAHON CpPELE;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIME MOHATUS (XUMUYECKUI IJIEMEHT,
aroM, W30TOM, S-, P-, d- SJEKTPOHHBIC OPOMTAIM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJSIPHBI OOBEM, BaJEHTHOCTB,
ANEKTPOOTPULIATEILHOCTD, CTENIEHb OKHUCIEHUS, XUMHYECKasi CBA3b (KOBAJCHTHAsl, HOHHAs, METAUIMYECKasi, BOJAOPOIHAsA),
KPUCTAJUIMYECKAsT PELIETKA, TUIIBI XUMHUYECKMX PEaKLUH, PACTBOP, DJIEKTPOJIUTHI, HEDIIEKTPOIUTHI, IIEKTPOJIUTUYECKAS
JMCCOLIMALIMS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON peaklni, XHMUYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI
(Teopus PNEKTPOIUTHUCCKON NHCCOMUAIMU, TTepruoandeckuii 3akoH J[. V. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIICCTB,
3aKOH COXpPaHEHUs U MPEBPAILLEHUS YHEPTUU MPU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE IMOHUMAHUS INPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHUMH,
(akToIOrnYeCcKue CBEACHNS O CBOMCTBAX, COCTaBe, MOJYyYECHUH U 0€30MaCHOM HCIOIb30BaHUH BAKHEUIIINX HEOPraHMUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKON JESITEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTb YMEHUH BBIBIATH XapakTEpHble MpPHU3HAKA TOHSATUM, YCTaHABIMBAaTH MX B3aUMOCBSA3b,
MCIIOJIb30BAaTh COOTBETCTBYIOIINE ITOHATHSA IIPY OIMCAHUHA HEOPIaHUYECKUX BELIECTB U UX NIPEBPALLICHUN;

c(OPMUPOBAHHOCTh YMEHUHN HCIOJb30BATh XUMUYECKYIO CUMBOJIUKY Il COCTaBJIEHUs (POPMYJI BEILIECTB U YPaBHEHUI
XUMHUYECKHUX peakiuii, cuctematnueckyro HomeHkinatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJEIbHBIX HEOPraHMYECKHX
BellecTB (yrapHblil ras, yrieKuciblil ra3, aMMuakx, raiméHas H3BeCTh, Herali€Has U3BeCTb, IUThEBAs COAA, IUPUT U JPYTUE);

c(OpMHUPOBAHHOCTh YMEHHI ONpPENENATh BaJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX 3JIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOr0 COCTaBa, BUJ XUMUYECKOW CBSI3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAsA) B COCAMHEHMSIX, THII
KPUCTAIUIMYECKON PEIETKM KOHKPETHOIO BElleCTBa (aTOMHAas!, MOJIEKYJISIpHAsl, MOHHAsI, METAUINYECKasd), XapaKTep Cpeasbl B
BOJHBIX PACTBOpPaxX HEOPraHUYECKUX COCTUHEHUM;



c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAIJICKHOCTh HEOPraHMYECKUX BEIIECTB MO HMX COCTaBy K
OTIpeCIEHHOMY KJIacCy/TPYIIe COENUHEHUM (ITPOCThIE BEIIECTBA — METAJIBl U HEMETAJUTbI, OKCU/IbI, OCHOBAHMSI, KUCIIOTHI,
am(pOoTepHbIE TUIPOKCUIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHUM PaCKpbIBaTh CMBICI Tepuoandeckoro 3akoHa J. . MenjeneeBa u 1eMOHCTPUPOBATH €0
CUCTEeMATU3UPYIOIIYI0, O0OBSICHUTEIbHYIO U MPOTHOCTHYECKYIO (D YHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuooB
[lepuonnueckoit cucreMbl xuMmudeckux dneMeHToB [[. M. MeHneneeBa, MCHONB3ys MOHSATHS «S-, P-, O-2JIEKTpOHHBIC
opOuTaIN», «IHEPreTUYEeCKue YPOBHUY», OOBACHITH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XMMHYECKHUX SJIEMEHTOB U HX
COEIMHEHUH 10 Iepuoaam u rpymmnam [lepruoandeckon cuctembl XuMuueckux 3yieMeHToB /. 1. Menneneena;

c(hOopMUPOBAaHHOCTh YMEHUHN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA HEOPraHWYECKUX BEILECTB
pPa3IMYHBIX KJIACCOB, MHOATBEPKAATh CYIIECTBOBAHUE T'€HETHUYECKON CBSI3M MEXKIAY HEOPraHMYECKMMH BEIIECTBAMHU C
MTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCUPUIIUPOBATH XUMHUYECKHE PEAKIIUU MO PA3TMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyromnmx BEIIECTB, TEIUIOBOMY 3(D(EKTy peakiuy, U3MEHEHUIO CTENEeHEH OKHCIIEHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKkunu, y4acTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJISATH YPAaBHEHUS PEAKIMK Pa3IMYHBIX THUIIOB, MOJHBIE U COKPAIIEHHBIC YPAaBHCHUS
peaxkuuii HFOHHOrO OOMEHa, YYUThIBAsL YCIIOBHUS, PU KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHILIA;

chOpPMHUPOBAHHOCTh YMEHHM TPOBOAWTH PEAKIIUU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAB  Pa3IUIHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIAE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI pPaCKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUUA MOCPEIACTBOM
COCTaBJICHUS AJICKTPOHHOIO OalaHca dTUX PeaKIInii;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHSATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM pEakiuu OT Pa3Iu4HbIX (HDaKTOpPOB;
XapaKkTep CMEIICHUS] XUMUYECKOT0 pABHOBECHSI B 3aBUCUMOCTH OT BHEIIHETo Bo3aeiicTBus (mpuniui Jle [llarense);



c(hOpMUPOBAHHOCTh YMEHHUHN XapaKTepU30BaTh XHWMHUYECKHE IIPOLIECCHI, JIekKAIIUE B OCHOBE IMPOMBIIUICHHOTO
MOJIYUCHUSI CEPHOM KHUCJIOTHI, aMMHUaKa, a Takke CHOPMUPOBAHHOCTH MPEACTABICHHN 00 OONIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTHYECKUX MPoOIeMax XUMHUECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MNPOBOJUTH BBIYMCIEHHUSI C HCIOJb30BAHUEM TOHITHUS «MaccoBasi JIOJs BEIEeCTBa B
pacTBOpe», 0ObEMHBIX OTHOIIEHUHN Ta30B MPU XUMUUYECKHUX PEAKIUAX, MACChl BEIIECTBA MM 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBA, Macce WM 00bEMY OJHOTO U3 YYACTBYIOUIMX B PEAKIMU BEUIECTB, TEIIOBOTO 3P eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MACCHI BEILIECTB, ITPEBPALLEHUS U COXPAHEHHS SHEPTUH;

chOpMHUPOBAHHOCTh YMEHHM COOJIIOMATh TMpaBWJia TIOJB30BAHUS XMUMHUYECKOM TIOCYIOM U JIaOOpaTOPHBIM
o0OpynoOBaHMEM, a TakKe MpaBUia OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBIMOIHATH XUMUYECKUN SKCIIEPUMEHT (pa3jiokeHne MepoKcuaa Boopoaa
B IIPUCYTCTBUM KaTaJIN3aTOPa, ONMPEACICHUE CPEALI PACTBOPOB BEIIECTB C MTOMOUIBI0 YHHUBEPCATBHOTO UHAUKATOPA, BIUSIHUAEC
pa3nTuYHbIX ()aKTOPOB HA CKOPOCTh XMMHYECKON peakIiy, PeakliMi HOHHOTO 0OMEeHa, Ka4eCTBEHHBIE PeaKlMi Ha CyJbdar-,
KapOOHaT- W XJIOPUII-AaHWOHBI, Ha KATHOH aMMOHHS, PEIICHUE JKCIEPUMEHTANIBHBIX 3a7a4 Mo Temam «Metaby u
«HemeTanipl») B COOTBETCTBUU C MpaBUJIaMU TEXHUKW O€30MAaCHOCTH MpH OOpallleHHH C BeleCTBaMU U J1abopaTOpPHBIM
00Opy/IOBaHHEM, TIPEACTABIIATh PE3YIbTAThl XUMHYECKOTO IKCIIEPUMEHTA B (pOpME 3alUCU YPAaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBATh BHIBOJBI HA OCHOBE ATUX PE3Y/IbTaTOB;

chOpMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAJIM3UPOBATh XWMHUYECKYI0 HH(POPMAIUIO, TMONTYYAEMYI0 H3 pPa3HBIX
HMCTOYHUKOB (CpEeJCTBA MAaCCOBOM KOMMYHUKAIIUU, IHTEpHET U APYTUX);

c(hOpMUPOBAHHOCTh YMEHUHM COOJII0/IaTh MpaBUiia SKOJOTHYECKH I11e1eco00pa3HOoro MoBEACHUS B OBITY UM TPYIAOBOM
JNEATENIbHOCTH B LEISAX COXPAaHEHUS CBOETO 3J0pPOBbS M OKPYXKAIOWIEW NPUPOAHOM Cpeapl, OCO3HABaTh OIACHOCTH
BO3JICCTBUA Ha JKUBBIE OPraHU3MbI ONPENEIEHHBIX BEUIECTB, MOHKUMas cMbici nokaszarens [IJIK, moscHATe Ha mpumepax
CIIOCOOBI YMEHBIIECHUS U TPEAOTBPAIIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTAaHU3M UYEJIOBEKA;

U1 00y4aroIIMXCsl C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0pPOBbSI: YMEHHE MPUMEHSITh 3HaHUS OO0 OCHOBHBIX
JOCTYIIHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMUUECKUX SIBJICHUM;



JUISL CIETBIX U CIA0O0BUIAIIMX OOYUYaIOIIMXCS: YMEHHUE UCIMOJIb30BaTh Pelibe(hpHO-TOUCUHYI0 cUCTeMy oOo3HaueHuit JI.
Bpaitns nns 3anucu xuMudeckux Gopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakruyeckune
NpOrpamMmMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — aJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' aJIKaJEeHBI, AIKUHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKHUCTIOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uudposbie
Ne n/m P Konrtpoiasnsie | IlpakTnueckue (uubp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucrema XMMHAYECKUX 3
anemenToB J[. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTtans 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne aTra udposbie
n/n Tewa ypoka Bceero Kontponsupie | Ipakruaeckne ilsyqennﬂ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
1 [IpeameT opranu4eckon XuMuu, eé 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE
Teopust crpoeHnst OpraHMYECcKuX
2 coenqunennii A. M. bytneposa, eé 1
OCHOBHbI€E T10JIO’KEHUS
IIpencraBienue o KnaccupuKanuu
3 oprannyeckux Beuecrs. Homenknarypa 1
(cucremaTtuueckasi) 1 TpUBHAJIbHbBIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHUM Psif
5 MertaH u 5TaH — npocTrenmme 1
MIPECTaBUTENIN aJIKaHOB
6 AJIKeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
- OTHUIIEH U IPONUJIEH — IPOCTEHINNe 1
MIPEJCTaBUTENIN aJIKEHOB
3 [Ipaktuueckas padora Ne 1. «Ilonyuenue 1 1
JTUJIEHA U U3YYEHUE €r0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 metunOyraauen-1,3. [Tonyyenue 1

CUHTCTUYCCKOI'O KayuyKa U PE3UHbI




AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psill. AIIETUIIEH —
MPOCTEN NI MTPENCTABUTEND aJTKUHOB

11 Beruucnenus no ypaBHEHUI0 XUMHAYECKON
peaxiuuu

12 Apenbl: 0eH301 U TOJTyoJ. TOKCUYHOCTD
apeHoB

13 I'enernueckas CBs3b yrieBOIOPOOB,
IIPUHAUIEKAIINX K PAa3JIMYHBIM KJIaCcCaM
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rasbl, HeQ)Th U MPOJYKTHI €€ nepepadoTKu
IIpupoHbIE HCTOUYHUKHU YIIEBOJOPOIOB:

15 MIPUPOIHBIN T'a3 U TONYTHBIC He(TIHbBIC
ra3bl, HeTh U TPOAYKTHI €€ mepepadoTKu

16 KonTtponsnas pabora o pazaeny
«YTIeBOAOPOIBI»

17 [IpenenbHbIe OJTHOATOMHBIE CIIUPTHL:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbl€ CIUPTHL: 3THUJIEHIVIUKOIb U
TIIMLEPUH

19 ®deHoi: CTpOoeHHE MOJIEKYJIbI, (PU3HUYECKUE
Y XMMUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpnerunpl: popmanbaerua u
aneTaynbaerul. AneToH

21 OnHOOCHOBHBIE IIPEAEIbHBIC KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHas

22 [Ipaktnueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOThI»

CTeapI/IHOBaH H OJICMHOBAas KHCJIOTHI, KaK

23 MIPECTaBUTENIN BBICIIUX KapOOHOBBIX
KHCJIOT

24 MBpiia KaK CONHM BBICIITMX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEE ICHCTBHE
CrnoxHbie 2(UPHI KaK TPOU3BOHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupbl: ruaponn3, IpUMEHEHUE,
Ouosnoruyeckas poib JKUPOB
VYTneBoabl: cOCTaB, Kiaccu pukarms.

27 BaxHneilme npeacTaBuTeNn: TIHOK034,
dbpykTo3a, caxapo3a

98 Kpaxman u 11e/um0J103a Kak TPUPOTHbBIE
TTOJTIMEPhI
KonTtponsHas pabota o pazaery

29 «Kucnoponcoaepxamme opraHu4ecKue
COCIMHCHHUSD

30 AMUHBI: METHJIAMUH ¥ aHUJIUH
AMMHOKHCIIOTHI Kak aM(OTepHbIe

31 OpraHuYecKre COeAMHEHUS, UX
Oouonorunueckoe 3HaueHue. [lentuabr

39 benku kak npupogHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHBIE TTOHATHS XUMUU
BBICOKOMOJICKYJISIPHBIX COCTUHEHHA

34 OCHOBHEIE METOILI CHHTE3A




ILnacTMaccel, kKayuyyKu, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COGI[HHGHI/Iﬁ.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

XUMHUYECKHUM JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypauus aTOMOB

Ilepnonuuecknii 3akoH u llepuonuyeckas
CUCTeMa XMMHUYECKUX 3j1eMeHTOB [, 1.
MeHnneneeBa, UX CBSI3b C COBPEMEHHOU
TEOpHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 10
rpynmnaM u nepuojamM. 3HaueHHue
MEePUOUIECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux anemenToB JI.M. Menaeneera B
Pa3BUTHH HAYKH

Crpoenue BemecTBa. XMMHUECKas! CBSI3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BaHUS
KOBAJIEHTHOM CBs13u. BomopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPULIATENBHOCTb.
Crenens okucnenus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTHie O AMCHIEPCHBIX CHCTEMAX.
HcTrHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B PaCTBOpE




Krnaccuduxanus n HomeHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHUYECKUX BEMIECTB, PA3IMUHBIX
KJIacCOB

Krnaccuukanus XduMUIECKUX peakiuii B
HEOPraHWYECKON U OPraHNIECKONW XUMUH.
3aK0H COXpaHEHHS MacCChl BEIIECTB; 3aKOH
COXpaHEHHS U IPEBPAIICHUSI SHEPTUH TIPU
XUMHYECKUX PEAKIIHIX

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XHUMHUYECKOE paBHOBECUE

10

[Tpaktuueckast pabota Ne 1. «BiusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKIum»

11

DnexTponmuTryeckas auccornuanys. [TorsTre
0 BoZlopogHOM Toka3zatene (PH) pacTtBopa.
Peakunu nonnoro oomena. ['maponms
OPraHuv4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTponbsHas pabora mo pazmeny
((TCOpGTI/IquKI/IC OCHOBBI XUMHUN))

14

Mertannsl, ux noyuoxenue B Ilepruoanueckoit
CHUCTEME XMMHYECKUX deMeHToB /JI. W.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
atoMmoB. O0mMe GU3HIECKUE CBOMCTBA
METaJIJIOB




15

CruaBbl METaJUIOB. DJIEKTPOXUMHUYECKUH DSt
HANPSIKEHUN METaJJIOB

16

XuMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATPUMA, KaJIWi, KJIIIUA, MarHUM,
ATIOMHUHMI) U UX COCAMHEHUM

17

XHWMHUYECKHE CBOKMCTBA XPOMA, MEIH U KX
COCIIMHEHUH

18

XUMHAYeCKHEe CBOMCTBA IIMHKA, JKelae3a U UX
COeTUHEHUN

19

[Tpaxktnueckas padota Ne 2. "Pemenue
AKCIEPUMEHTANIbHBIX 3a/1a4 110 TEME
«MeTtamib»"

20

Hemertamibl, nX mojioxKeHUE B
[Tepuonnueckoit cucreMe XUMHYECKUX
anemenToB J[. I. MeHnneneeBa u
0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckre CBOWCTBA HEMETAIUIOB.
Annotponusi HeMeTauoB (Ha mpuMepe
KHCIIOpoAa, cepbl, hocdopa u yriaepoaa)

22

XUMHUYECKHE CBOMCTBA TaJIOr€HOB, CEPhI U UX
COeTMHEHUN

23

XuMHUUYECKHEe CBOMCTBA a30Ta, pocodpa U ux
COE/IMH CHH I

24

XUMHUYECKHE CBOMCTBA yIIepoaa, KpEMHUS U
UX COEINHEHUN

25

[IpuMeHeHu e BaXXKHENIIMX HEMETAJIOB U UX
COEIUHEHNHI

26

O00011IeHNE ¥ CUCTEMATU3ALUS 3HAHUI 11O




Tteme «HemeTamnel». Beraucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKIINI U
TEPMOXUMUYECKUE PACU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 HKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME 1
"Hemeramib!"»

28 KonTtponpHas pabora o remaM «MeTtasuibi» 1
u «Hemerambn

29 Heopranuueckue v OpraHu4ecKre KHCIOTHI. 1
Heopranuueckue v OpraHu4ecKre OCHOBAHHUS
AMdoTepHbIe HEOPTraHUYECKHUE U

30 opranuyeckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Ponb xumum B 00€CIICUCHNH YKOJIOTIYECKOH,

31 SHEPreTUYECKOMN U NMUILEBONH O6€30MaCHOCTH, 1
pPa3BUTHH MEIUIIHBI
[TpencraBnenus 00 oOIMX HAYYHBIX

32 IPUHLMIIAX IPOMBIIIJIEHHOTO TTOJyYEHUS 1
BAKHENIINX BEILECTB

33 YesnoBek B MHUpE BEIIECTB U MAaTEpUAIOB

34 XuMUS ¥ 3I0pPOBBE YEITOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O IIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET






