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IHOACHUTEJIBHAA 3AIINCKA

Pabodast mporpamma mo yuye6HOMY npeameTy « Xumusi (0a30BbIH ypoBeHb)» i 10-11 kiraccoB pazpaboTaHa Ha OCHOBE CJIEIYIOIIUX JOKY-
MEHTOB:
1. ®enepanbHBI rOCyIapCTBEHHBIN 00pa30BaTeNbHBIA CTAHIAPT CPEIHETO 00Iero o0pa3oBaHus, YTB. IPHUKa30oM MUHHCTEPCTBA 0Opa30BaHus U
Hayku P® ot 17.05.2012 No 413 (B penaxiuu ot 12.08.2022 Ne 732(c n3MeHEHUSIMN));
2. ®enepanpHas 00pa3oBaTeNbHAs MPOrpaMMa CpeJHero odIero oopa3oBaHus, yTB. mpukazoM Munmpocsenienuss PO ot 18.05.2023 Ne 371 (c
W3MEHEHUSIMU ),
3. ®enepanbHas paboyas mporpamma cpefHero obmero oopazoBanus «Xumust (0a30BbIid ypoBeHb» (st 10-11 xitaccoB oOpa3zoBaTeNbHBIX Opra-
Huzanuif). ®I'bOY HY Uncturyta conepxkanus odpazoBanus uM. B.C.JlenneBa, Mocksa 2025;

4. OcHoBHas oOpa3oBaTenpHas mporpammacpeaero odmero oopasosanust MOV Jlumest Ne 3 (B cootBercTBrM ¢ ®I'OC-2022) o1

28.08.2023 (c u3BMCHEHUSIMH).

OCHOBY MOJIX0JIOB K pa3paboTKe MpOTrpaMMEbI [0 XHMHUH, K OTIPEJIEIICHUIO 00IIel cTpaTerny 00ydYeHuUs, BOCIIUTAHHUS U Pa3BUTHsI 00ydaro-
IIMXCS CPEACTBaMH yueOHOro npeamMera « Xumus» it 10—11 kiaaccoB Ha 6a30BOM ypOBHE COCTaBHIIM KOHIENTyaibHbIe mooxeruss I'OC COO
0 B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, COJIepkKaHusl, pe3yIbTaToB 00y4YeHHs U TPEOOBAHUM K YPOBHIO IOJATOTOBKH BBIITY CKHUKOB.

Xumudeckoe 00pa3oBaHue, IMOJydaeMOe BBITyCKHHKaMU 00INe00pa3oBaTebHON OpraHU3alliy, SIBISIETCS HEOTheMIEMOM YacThi0 UX 00pa-
30BaHHOCTU. OHO CIY>XKUT 3aBEpIIAIOIINM 3TallOM peau3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KJIFOYEBBIX IEHHOCTEH, IMPUCYIIHUX
I[EJIOCTHOU CHCTeMe XHMHYECKOTO 00pa3oBaHUs. DTH IIEHHOCTH KAacaroTCs IMMO3HAHHUS 3aKOHOB MPUPOIBI, (POPMUPOBAHKS MHUPOBO33PEHUS U 00-
el KyJbTYyphl YeIOBeKa, a TAaKXKe SKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPHUPOJHOUN cpene. Peamusyercs xumuye-
cKoe oOpazoBaHHe 00yUYArOIUXCsl HA YPOBHE CPEHEr0 00IIero 00pa3oBaHusI CPECTBAMHU YUEOHOTO MpeaMeTa « XUMHS), COJIEPKAHUE U IIOCTPO-
€HHEe KOTOPOro OMpeeNieHbl B IPOTpaMMe 10 XUMHUH € YUETOM CIEIUPUKA HAyKU XUMHH, €€ 3HAUCHHUS B MO3HAHUH TPUPOJIBI U B MAaTEPUAIbHON
YKU3HHU OOIIECTBA, a TAKKE ¢ YYETOM OOIMUX IeNiell i MPUHIKITOB, XapaKTePH3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO 00IIero oopa-
3oBaHus B Poccuiickoit @enepanuu.

XUMHUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK MIPacT 0COOYIO POJIb B COBPEMEHHOM ITUBHIIU3AINH, B CO3JaHUH HOBOM Oa3bl MaTepH-
abHOM KyJbTyphl. OHa BHOCHT CBOHM BKJIa B OPMHUPOBaHKE PAl[HOHATBHOTO HAYYHOIO MBIIUICHHUS, B CO3JAHUE IIEJIOCTHOTO MPEJCTaBICHUs 00
OKpY>KaloIlleM MHpe KaK O eIMHCTBE MPUPOJBI U UYeloBeKa, KOTopoe (GOpPMUPYETCS B XHMHH HAa OCHOBE IMOHHMMAHHS BEIIECTBEHHOI'O COCTaBa
OKpY>KaroIlero Mupa, 0CO3HaHMs B3aUMOCBSI3U MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMUA IPUMEHEHUS.

TecHO B3aUMOICHCTBYS C APYTMMH €CTECTBCHHBIMH HAyKaMH, XHMHEsI CTajla HCOTHCMIIEMOMN YacThi0 MUPOBOM KYJIBTYPBI, HEOOXOIHUMBIM
YCJIOBHEM YCIIEIIHOTO TPya U XXU3HHU KaXIOoro wieHa odmectsa. CoBpeMeHHasl XMMHUsI KaK HayKa CO3HaTellbHasl, KaKk HayKa BBICOKHMX TEXHOJIO-



THil HallpaBJIeHa Ha pelIeHHe TT00ATBHBIX IPOOIEM YCTOMUUBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOH, IMUIIEBOM, IKOJIOTHYC-
CKO#1 0€30ITacHOCTH M OXPaHbI 3/I0POBbSI.

B COOTBETCTBUH C OOIIMMM LEISIMH U IPUHIUIAME CPEIHEro obImero oopa3oBanus cojepkanue mpeamera « Xumus» (10-11 kaaccel, Oa-
30BBI YPOBEHD HU3yUCHHUsS) OPHCHTHPOBAHO IPEHMYIIECTBEHHO Ha OOINEKYJIbTYPHYIO IOATOTOBKY O0YYArOIUXCsI, HEOOXOAUMYIO MM JUIS BbIpa-
OOTKH MHPOBO33PEHYECKUX OPHEHTHUPOB, YCIIEIIIHOTO BKIIFOYSHHUS B )KU3HB COIMYMa, IIPOJOJDKEHIS 00pa30BaHUs B Pa3IMYHBIX 00JIaCTAX, HE CBS-
3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

COCTaBJISIOIUAME TTpeIMeTa « XUMUSD) SBISIOTCS 0a30BbIe Kypchl — « Opranndeckas xumus» 1 «OO01mas 1 HeopraHu4yeckas XUMHM», OCHOB-
HBEIM KOMIIOHEHTOM COJIEPYKaHUsI KOTOPBIX SBJISIOTCS OCHOBHI 0a30BOM HAyKH: CHCTEMa 3HAHUI 110 HEOPraHUUYECKOW XMMUH (C BKIIIOYEHHEM 3HA-
HHM U3 O0IIEH XMMHUM) B OpraHndecKoi XuMuu. GopMUPOBaHHE JAHHOW CHCTEMbI 3HAHHI IIPY U3Y49EHUH IIpeaAMeTa 00eCIIeYnBAET BO3MOXKHOCTD
pacCMOTpPEHHS BCEro MHOI000pa3usl BEIIECTB HAa OCHOBE OOINUX IOHATUH, 3aKOHOB M TEOPUH XUMHUH.

CrpykTypa comepxaHusi KypcoB — « Opranmdeckas XuMmus» U «OO0mmas 1 HeopraHudeckass XUMHUs» cHOPMUPOBaHA B IPOrPaMME 10 XUMHH
Ha OCHOBE CHCTEMHOTO TOX0/1a K H3Y4YCHHUIO y4eOHOro MaTepraia U 00ycIoBIeHa HCTOPUYECKU 00OCHOBAHHBIM Pa3BUTHEM 3HAHWM Ha OIpeJie-
JEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpraHMYecKOil XMMHUH BEIECTBA PACCMATPUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPHHU CTPOCHHS
OPraHMYeCKHX COCIMHEHHH, a TAKKe Ha YPOBHE CTEPEOXUMHUUECKUX M AJIEKTPOHHBIX MPEJICTaBICHUI O CTpoeHHH BelecTB. CBeneHus 00 usydvae-
MBIX B KypCe BEIECTBaX JAIOTCS B PA3BUTHH — OT YIJICBOJOPOJIOB /IO CIIOKHBIX OMOJIOTHYECKH aKTUBHBIX COCAMHEHHH. B Kypce opranmyeckon
XHMMUH II0JTy4YaroT pa3BUTHE c(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHuUs EPBOHAYAIBHBIEC IIPEACTABICHHS O XUMUYECKOM CBSI-
3M, KJIACCH()UKAITMOHHBIX IIPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUSI, O XUMHYECKOH PEaKIHH.

ITox HOBEIM YIJIOM 3PEHHS B IIPeaAMeETe « XMMHs» 0a30BOr0 yPOBHS paccMaTpUBaeTCsl M3yUCHHBII Ha yPOBHE OCHOBHOTO 001Iero odpasona-
HHSI TEOPSTHUECKHI MaTepral i (paKTOJIOrHIeCKUe CBEIEHHs O BENIECTBAX U XUMUIeCKoH peakiuy. Tax, B yacTHOCTH, B Kypce «Obmmas 1 Heop-
raHpyecKast XUMHUS» 00yJaroIUMCs [IPEI0CTaBIISIETCS. BO3MOXHOCTh OCO3HAThH 3HAYCHHE MEPUOIUUECKOr0 3aKOHA ¢ 00INETEOPETHYECKUX H METO-
JIOJIOTMYECKHX TO3MIKH, TIyOKe MOHATh HCTOPUYECKOe M3MEHEeHUe (QYHKIUI 3TOro 3aKoHa — OT 0000mIarommeil 10 00bICHSIOMENH U IPOrHO3H-
pYIOLIEH.

EnwHas cucreMa 3HAHUN O BaKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOECHUH, CBOMCTBAX U IPUMEHEHHH, a TAKXKE O XUMHUYECKHMX PEaKIUIX,
UX CYIIHOCTH U 3aKOHOMEPHOCTSX IMPOTEKaHUs AOTMOoNHsIeTcs B Kypcax 10 u 11 kaccoB 31eMeHTaMu Coep KaHms, UMEIOIIUMHU KyJILTYPOJIOrude-
CKHI ¥ MPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3U XUMHHY C JPyTHMHU HayKaMH, PAaCKpPEIBAIOT €€ POJIb B IIO3HA-
BaTEIBHON U MPAKTHYECKOM JESTEIPHOCTH YEI0BeKa, CIIOCOOCTBYIOT BOCITUTAHHIO YBKEHHUS K MIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH M IIPaK-
THYECKUX MPHUIOKECHUH XUMHHU, IIOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOINECTBEHHO W JMYHOCTHO 3HAUUMBIX IPOOJIEMax, CBA3aHHBIX C
XHUMHEH, KPUTUYECKA OCMBICIIMBATh HHPOPMAIUIO U IPUMEHSTH €€ I MONOJHEeHUs 3HaHUH, PEIICHU] HHTEJUIEKTYaIbHBIX H OKCIIEPHMCHTAb-
HBIX UCCIIENOBATENLCKUX 3a1a4u. B 11e10M cojepykanue y4eOHOro npeaMera « XUMusy» JaHHOTO YPOBHS M3y4eHHs OPUEHTHPOBAHO Ha (OPMHUPO-
BaHue y 00YyYaroIIUXCsl MUPOBO33PEHYECKON OCHOBBI JUISI TOHUMaHHSI QHIIOCOMCKUX HIEH, TAKUX KaK: MaTepUalbHOE €IMHCTBO HEOPTaHHYECKOTO



1 OPraHWYECKOTO MHpPa, O0YCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOEHHUEM, II03HABAEMOCTH IIPHUPOJHBIX SBICHHUM IIyTEM 3KCIICPH-
MEHTAa U PEIICHHUS MPOTUBOPEYHA MEX Ty HOBBIMU (haKTaMU ¥ TEOPETUUECKUMHU IIPEIIIOChIIKAMHU, OCO3HAHUE POJIM XUMHHU B PELIEHHH 9KOJIOTHYC-
CKHX MPOoOJIeM, a TaKkKe MpodIeM cOepeKeHUs SHEPreTUIECKUX PECYPCOB, ChIPbhsl, CO3JaHUsI HOBBIX TEXHOJIOTUI M MAaTEPUAJIOB.

B mutane perneHust 3a7a4 BOCIIUTAHUS, PA3BUTHUS M COIMANIN3AIIUHN 00y YaIONIIXCs IIPUHATHIE IPOrPaMMOM IO XMMHMHU ITOJXOJBI K OIpesierne-
HHIO COJIEPIKaHMsI ¥ TOCTPOCHHUS IIpeIMETa IPEeyCMATPHBAIOT (POPMUPOBAHIE YHUBEPCATBHBIX yUeOHBIX IeHCTBUMN, UMEIOMMX 0a30BOE 3HAYCHHE
JUISL pa3/IMYHbIX BUIOB JE€ATEIHOCTH: PEIICHUs MpoOJieM, MOUCKA, aHAIH3a U 00paboTKH HH(POPMAIHH, HEOOXOJUMBIX JUII IIPHOOPETEHHUS OIIbITa
MIPAKTHICCKON M HCCIIeIOBATEHCKON EATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUH XHUMHUH.

B mpakTuke mpernoaBaHus XMMUHM KakK Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, TaK U Ha yPOBHE CPEJHET0 o0IIero oopa3oBaHus, Mpu
OIpeICIICHUH COIepXKATEeIIbHOW XapaKTEPUCTHKY Iieeld H3yUeHHs IpeIMeTa HallpaBJIeHUEM [IEPBOCTEIICHHOW 3HAUMMOCTH TPaJUIIHOHHO MTPHU3HA-
ércs GOpMHpPOBAHHE OCHOB XMMUYECKOH HAyKU KaK 00JacCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IIPAKTUUECKON JESATENBHOCTH YEIOBEKa M KaK Of1-
HOT'O U3 KOMIIOHEHTOB MHPOBOH KyJIbTYphl. C METOUYECKON TOUKH 3pEHHS TaKOH IOIXOM K OIPENEIICHHUIO LENeH N3yYEeHHs IPEIMETa ABISACTCS
BITOJIHE OTIPaBJaHHBIM.

CoracHo JaHHOM TOYKE 3pCHHS IIABHBIMU IEJISIMU U3yUeHHS ITpeaMeTa « Xumus» Ha 6a3oBoM ypoBHe (10 —11 xi1.) aBisgroTcs:

e (opMUpPOBaHHE CUCTEMBI XMMUYECKUX 3HAHUH KaK BOKHEUIIIEH COCTABIISIONIEH eCTeCTBEHHO-HAYYHOU KapTUHBI MHPa, B OCHOBE KOTOPOH
JIS)KAT KIFOYEBBIC MOHATHSA, (yHIaMEHTATbHBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOSHHE SI3bIKa HAYKU, YCBOCHHE U NIOHMMAaHHUE CYITHOCTH JI0-
CTYIHBIX 0000IIEHU MEPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UCTOPHEH UX Pa3BUTHUS M CTAHOBIICHHUS;

e (OpPMHPOBAHHE M PA3BUTHE MPEICTABICHAN O HAYYHBIX METO/IAX IO3HAHHS BEIIECTB U XUMHIECKHX PEaKIUi, HEOOXOIUMBIX I IIPUOO-
peTeHHs YMEHHUI OPHEHTHPOBATHCS B MHUPE BENIECTB U XMUMUYECKUX SIBIICHUM, UMEIOIIMX MECTO B NPUPOAE, B IPAKTUIECKOW U IIOBCE-
JTHEBHOM >KU3HU; ) )

e pa3sBUTHE YMEHHH U CIIOCOOOB JESTENHHOCTH, CBI3AHHBIX C HAOIOMCHHEM U OOBSICHEHHEM XMMUYECKOrO SKCIIEPUMEHTA, COOMIONEHUEM
MpaBmJI OE30MaCHOT0 OOPAIIEHHUS C BEIECTBAMH.

Hapsmy ¢ aTuM, cofepaTenbHas XapaKTEpUCTHKa LEIed U 3a/lad U3y YeHHs IPeIMETa B IIPOrpaMMe 110 XUMUH yTOYHEHA H CKOPPEKTHPO-
BaHA B COOTBETCTBHMH C HOBBIMH IIPHOPUTETAMU B CUCTEME CPEIHET0 0011ero oopasoBanus. CeroaHs B MpernojaBaHuy XUMHUHU B OOJIBIIEH CTEIEHH
OTIAETCS NPENIOYTEHHE IPAKTHIECKOH KOMITOHEHTE COJep)KaHusi 00ydYeHHUs, OPHEHTUPOBAHHOM Ha MOArOTOBKY BBITYCKHHKA 00meoOpa3oBa-
TENILHOM OpraHu3alliy, BIaIeroIero He HabopoM 3HaHH, a PyHKIHOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMM aKTHBHOTO TIOJTY-
YCHUS 3HAHWI U IPUMEHEHHS UX B PEAIbHOM XKU3HU JJIS peIeHNs IPAKTUYECKUX 3a1a4.

B cBsi3u ¢ 5THM NP H3yYEHUH IpeaMeTa « XUMHUS» JOMHHUPYIOIIee 3HaYeHUE IPUOOPETAIOT TaKKe LENIU U 3a/1a4H, KaK:

aanTaiys o0yJaroIuXcs K YCIOBHSIM JTHHAMHYHO Pa3BHBAIOLIEIOCS MHpa, (OPMUPOBAHHE HHTEIUIEKTYaIbHO PA3BUTOM JTMYHOCTH, TOTO-
BOM K caM00Opa30oBaHUIO, COTPYJHHYUCCTBY, CAMOCTOSTCIPHOMY IIPHHATHIO IPAMOTHBIX PEIICHHH B KOHKPETHBIX KH3HEHHDIX CHTYaIHsX, CBSI3aH-
HBIX C BEIIECTBAMH U UX IPHUMEHEHHUEM;



(dopMEpoBaHHUe y 00YUaOIIUXCs KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHITHH ), IMEIOINX YHUBEPCAIBbHOE 3HAUEHHE JUIA Pa3IMYHBIX BH-
JIOB JIESATEIBHOCTH: PEIIEHUs MpoOieM, MOUCKa, aHaIM3a U 00padoTKH MH(pOpMAIUU, HEOOXOAUMBIX IS IPUOOPETEHHs ONbITAa IEATENBHOCTH,
KOTOpasi 3aHUMAaeT BaXHOE MECTO B MMO3HAHWUHU XHUMHH, a TAKOKe JUIST OLEHKH C ITO3MIMH 3KOJOTHYECKO O€30I1aCHOCTH XapaKTepa BIIUSHUS Be-
IIIECTB M XUMUYECKUX MPOIECCOB HA OPTaHU3M YeTIOBEKa U IPUPOJHYIO CPEy;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX M TBOPYECKUX CIOCOOHOCTEH OOydYaroIUXCs: CIIOCOOHOCTH CaMOCTOSITEIIBHO
IpUOOPETATh HOBBIE 3HAHUS 110 XMMHH B COOTBETCTBHH C XU3HEHHBIMU IOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIMOHHEBIE TEXHO-
JIOIMHM IS [TOMCKA W aHajIu3a yueOHOM U HayYHO-TIONY IIpHON HH(POPMAITUN XUMHYECKOTO COJEPHKAHMUS;

(hopMHUpPOBaHUE U Pa3BUTHE Yy OOYYAIOIMUXCS aCCOIMATUBHOIO U JIOTMYECKOTO MBIIIIEHUS, HAOI0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHO-
CTH, KOTOpPBIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IPH IJITAHUPOBAHUU U IIPOBEJICHUN XUMUYECKOTO 3KCIIEPUMEHTA,;

BOCIHTaHME y 00YYarOMMXCA YOSKIEHHOCTH B T'YMaHHCTHIECKON HAIIPABICHHOCTH XAMHUH, €€ BAXKHOU POJIH B PELIEHHUH INIOOAIBHBIX IPO-
6JIeM PalMOHAIBHOIO IPUPOIONOJIL30BAHMS, IOMOJHEHHUS SHEPIETUIECKAX PECYPCOB U COXPAHEHHsI IIPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOO-
XOIMMOCTH O€peKHOTO OTHOIICHHS K IIPUPOJIE M CBOEMY 3/I0POBBIO, a TAKXKe MPUOOPETEHHS OIbITAa UCIIOIB30BAaHUS IOTyYEHHBIX 3HAHUM JULT
MIPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYallUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSMHU.

B yuebHoM mutane cpeamero obrmero odbpasoBaHus mpeaMeT « XuMus 0a30BOrO ypOBHS BXOAUT B COCTaB HpeaMeTHOH obmactu «Ecte-
CTBEHHO-HAYYHBIE TPEIMETHDY.

O61mee YUCIIO YacoB, OTBEAEHHBIX Ul U3yYeHUS] XUMUH, HAa 0a30BOM YPOBHE CpeHero odIero odopazoBanus, cocTaBisieT 68 gacos: B 10
xiacce — 34 gaca (1 gac B Henemo), B 11 xmacce — 34 vaca (1 gac B Hezeio).



COAEPXAHUE ObYYEHUA

10 KJIACC
OPTAHUYECKAS XUMMA

TeopeTnyeckne 0CHOBBI OPTraHHYECKOH XUMHH

IIpeIMeT OpraHMyYecKol XUMHUH: €€ BOSHUKHOBCHHUE, Pa3BHTHE U 3HAYCHHUE B IOJyYEHWH HOBBIX BEMIECTB U MaTepuaoB. Teopus cTpOSHHUs
opraHmdeckux coequnenuii A. M. Bytieposa, e& ocHoBHBIE moT0KeHUs. CTPYKTypHEIE (OPMYJIBI OPraHMYECKUX BelIecTB. I'oMomorus, n3ome-
pus. XMMHYECKast CBSI3b B OPIraHMYECKUX COEIUHEHUAX — OTMHAPHBIC U KpaTHbIE CBSA3H.

[IpencTaBieHye 0 KIACCH(GHUKAIMM OPraHAYeCKHX BemecTB. HOMEHKIATypa OpraHHYecKHX COeIMHEHHH (CHCTeMaThIecKas) i TPHUBHATb-
HBIE Ha3BaHMS BaXHEHUIIUX IIPEICTAaBUTENEH KIIaCCOB OPraHUYECKUX BEIICCTB.

DKCIEepPUMEHTAIBHbIE METOIbI H3YYCHHS BEIIECTB M UX IIPEBPAIIEHHUMH: O3HAKOMIIEHHE ¢ 00pa3IiaMi OpraHMIeCcKUX BEIIECTB M MaTepuaia-
MH Ha UX OCHOBE, MOJEIMPOBAHKE MOJIEKY]l OPTaHUYECKUX BEIECTB, HAOIONCHHE U ONMHMCAHUE JEMOHCTPAIIHOHHBIX OIIBITOB IIO IPEBPAIICHUIO
OPraHMYECKHUX BEIIECTB [P HArPEBAHUH (IUIaBIE€HHE, OOYIINBAHHE U TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOIOTMYECKUH psijl. MeTaH W 9TaH — MPOCTeifInue IPeCTaBUTEeNN AIKaHOB: (PU3NUECKUE U XUMHYCCKHE
CBOMCTBA (peaKiiy 3aMEIICHUS U TOPEHNUS), HAX0XKICHHE B IIPUPOJIE, MOy ICHUE U IPUMCHCHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJNIOIHYECKHH psi. DTHJIEH U NPOIMICH — IPOCTEHIIE IPEICTABUTENH ATKEHOB: (U3MICCKUE H XUMUYE-
CKHUe CBOMCTBA (PeaKIUK MHIPUPOBAHNS, TAIOTCHUPOBAHHS, THIPATAIMHU, OKUCIICHHS U IIOJTMMEPH3AIMH), IT0JIyYCHAE X IPUMEHECHHUE.

AukajeHsr: 6yTamues-1,3 u MetunOyTanuen-1,3: crpoeHne, BaKHEHIINE XHMIYECKHe CBOMCTBA (peaknus nmonumepusanuu). [lomydenne
CHHTETHYECKOTO KaydyKa U PE3UHBL

AJIKMHBL: COCTaB ¥ OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKHUN psifl. ALETHIIEH — IPOCTEHIINHA IPEICTaBUTENb AJIKHHOB: COCTaB, CTPOCHUE,
(H3MYECKHe U XMMAYECKHE CBOMCTBA (PeaKIiy I'HIPUPOBAHHS, TAIOT€HUPOBAHMS, THIPATAINH, TOPEHNS), IOy YCHHE U IIPHMEHEHHE.

Apensl. Ben3on: cocrtas, cTpoenue, GU3UYECKAE U XUMHUYCCKHE CBOUCTBA (PEaKIMH IaJOreHHPOBAHH|S M HUTPOBAHNS), [OyYCHIE U IPH-
MeHenue. Tonyon: cocmas, cmpoenue, usuveckue u XuMu4eckue ceoucmea (Deaxyuu 2an02eHUpOsanus u HUMpoGanus,), NOyeHue U npumene-
Hue. TOKCMYHOCTD apeHOB. | eHeTHYecKas CBS3b MEXIY YIIE€BOJOPOJaMH, IPUHAICKAIMAMY K pa3InIHbIM KIIaccaM.

IIpuponHbIE KCTOYHUKH YIIIEBONOPOIOB. [IPHPOAHEIA ra3 U HOMyTHBIE HeQTAHbIE rasbl. HedTh 1 €€ MPOUCXOXKICHHE. CmocoOb1 mepepa-
OOTKH He(TH: IIePEroHKa, KPEKUHT (TEPMUYECKHM, KaTATUTHIECKH ), THpou3. [IpoayKThl mepepaboTKH HE(TH, HX MPUMEHEHHE B IIPOMBIIUICH-
HOCTH H B ObITy. KaMeHHBII yroJb ¥ IPOIYKTHI €T0 MepepabOTKH.



DKCIEpUMEHTAILHBIE METOBI M3YYCHHS BEIIECTB U UX IIPEBpPAICHUI: 03HAKOMIIEHHE ¢ 00pa3laMy IJIacTMAace, KayqyKoB H PE3UHBI, KOJI-
nextun «HedTs» 1 « YTOIb», MOJETMPOBAHUE MOJIEKYJI YIIIEBOIOPOIOB H TalIOTeHOIPOU3BOIHBIX, IIPOBEICHIE IPAKTHIECKOH pabOThI: MOJTyYe-
HHUE STUJICHA U U3yUYeHHE €r0 CBOUCTB.

Pacuérnble 3ana4u.

BBIUKCIIEHHS 110 YPAaBHEHHIO XUMUYECKO#M peakuuy (Macchl, 00bEMa, KOJHYECTBA HCXOIHOIO BELIECTBA UM IIPOIyKTa PEaKIUy 110 H3BECT-
HBIM Macce, 00BEMY, KOJIMIECTBY OJJHOTO M3 UCXOIHBIX BEIIECTB MIIU IIPOJYKTOB PEAKIIUH).

Kuciopoacoaep:kanmue opraHu4eckne coeJHHEHUs

IpenenbHbIe OJHOATOMHBIE CIMPTHL. METaHO M 3TaHOJNI: CTPOeHHE, QDH3UUECKUE H XUMUIECKUE CBOMCTBA (PEaKIiy ¢ aKTUBHBIMU METaJl-
JlaMH, TaJIOTEHOBOIOPOIaMH, FOPEHIE), TIPUMEHeHUE. BoIOpoJHEIE CBA3H MEXTy MOJIEKyJIaMH CIIUPTOB. JlelicTBHe MeTaHoIa ¥ 9TaHO/Ia Ha Opra-
HH3M YeJIOBeKa.

MHOroaToMHBbIe CIIMPTHL. DTHJIEHTIIMKOE ¥ TIHIEPUH: CTPOCHHUE, (PU3NIECKHUEe ¥ XUMUYECKHE CBOWCTBA (B3aUMOIEHCTBUE CO MIECIOYHBIMU
MeTaJlIaMM, Ka4eCTBEHHAs peaKIlisi Ha MHOTOATOMHBIE CIIUPTHI). JleficTBHE Ha OpraHu3M 4esoBeka. II[puMeHenue riniepruHa i THICHITIMKOIIA.

MDeHOI: CTpOeHHE MOJIEKYIIbI, PU3HUECKHe U XUMUUeckue cBoiictBa. TokcuuHocTh (enona. Ilpumenenue denona.

Anbaerunpl 1 kemonsi. opManbIerujl, aneTaibIerui: CTpOeHHe, GU3NIECKUe U XUMUYECKHE CBOMCTBA (PEaKIMK OKUCIICHUS U BOCCTa-
HOBJICHUSI, KAUECTBEHHBIC PEAKIUH ), TIOIyYeHUE U IPHMEHEHHE.

OIHOOCHOBHBIE TIpejiebHble KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAsl KHCIIOTBI: CTpOCHHUE, QH3MYECKHe W XMMUYECKHE CBOMCTBA
(cBoOiicTBa, OOIIME IS KIacca KUCIIOT, PeaKIys 3Tepr(HKaum), IOoIydeHne 1 npuMeHenne. CTeapuHoBas U OJIEHHOBAsE KHCJIOTHI KaK IIPEICTABH-
TEJIU BBICIIMX KapOOHOBBIX KACJIOT. MbITa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JIECHCTBHE.

CrnoxHble 3QHUpbI Kak [POU3BOIHBIEC KaPOOHOBEIX KHCIOT. I'Maposu3 cloxkHbIX 3¢upoB. JKupsl. ['maponus sxupos. IIpuMeHenne Kupos.
buonoruyeckast pojb >KHPOB.

VTIeBOMBI: COCTAB, KJIACCH(UKALHS yIIEBOIOB (MOHO-, IH- M OJMCAXapU/pl). [ TI0K03a — mpocTeiinuii MOHOCaxXapuI: 0COOEHHOCTH CTPO-
€HHUs MOJIEKYJIBI, (PU3NUECKUE ¥ XMMHUYECKHE CBOWCTBA (B3auMozeiicTBue ¢ ruapokcunoM Meau(ll), okucienne aMMiaYHbIM PacTBOPOM OKCHIIA
cepebpa(l), BoccTaHOBIEHHE, OPOXKEHUE TIIOKO3bI), HAXOXK/EHHE B IPUPOJE, IPUMEHEHHE, Ouoorndeckas poib. Porocunres. OpykTo3a Kak
HU30MEp TIIOKO3BI.

Kpaxmal U e/Iroo3a Kak npuponsie monumMepsl. CTpoeHre KpaxMana B LHeJlIoNo3sl. Pu3nyeckie 1 XMMAYECKHE CBOUCTBA KpaxMaia
(THIpOJIN3, KAYECTBEHHAS PEaKIus C HOIO0M).

DKCHEepUMEHTAIBHBIE METOIBI H3YUCHHS BEIECTB M MX IPEBPAINECHHI: IPOBEICHHE, HAOIIOJEHHE M ONKCAHHE IEMOHCTPAIMOHHBIX OINbI-
TOB: TOPEHHE CIIMPTOB, KAUECTBEHHBIE PEAKIIUH OJTHOATOMHBIX CIIUPTOB (OKUCICHHE 9TaHoa okcraoM Meau(Il)), MHOroaTOMHBIX CIPTOB (B3aH-
MogeiicTBre rimiepuHa ¢ ruapokcunom Meu(Il)), ambnerunor (OKHCIEHHe aMMHUAYHBIM PacTBOPOM okcrza cepebpa(l) u rumpoxcraom meau(ll),
B3aUMOJIEHCTBUE Kpaxmalia ¢ HOJO0M), IPOBeICHHE IPAaKTHYECKOH paboThI: CBOMCTBA pACTBOPA YKCYCHOW KHCIIOTHI.




Pacuérnnie 3agayu.

BBIUHCIICHHS 110 yPAaBHEHUIO XUMUUYECKOM PeakIiny (Macchl, 00bEMa, KOMIECTBA MCXOIHOTO BENIECTBA UK IIPOIYKTa PEAKIHH 110 H3BECT-
HBIM Macce, 00BEMY, KOITHYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB HJIM IIPOJYKTOB PEAKIIUH).

A30TCOIepKaIIIie OPTaHUYECKUE COETUHEHHS.

AMMHOKHCIIOTHI KaK aM(pOTepHbIe OpraHUdIecKre coeMHenns. OU3NIECKre N XUMUYECKHE CBONCTBA aMHHOKHCIIOT (Ha IpUMepe TUIUIHHA).
bronornyeckoe 3HaueHNEe aMUHOKUCIIOT. [IenTr bl

BeJIKi KaK IIPHPOJIHEIE BRICOKOMOJIEKYISIPHbIE coefuHenus. [lepBrudHasi, BIOpUYHAs U TPETHYHAsA CTPYKTypa 6enKkoB. XUMIYECKHE CBOH-
cTBa OEJIKOB: THAPOJIN3, JEHATYpAITHsl, KAUECTBEHHBIE PEaKIMU Ha OEIIKH.

DKCIIepUMEHTAIBHBIE METOIbI H3YUESHHS BEIECTB U HX NPEBPAIICHHI: HAOIOIEHHE U OMMCaHNE AEMOHCTPAIIMOHHEIX OIIBITOB: JICHATYPA-
IS OEJIKOB IIPU HAarPEeBaHUH, IIBETHBIE PEAKIIUH OEJIKOB.

BricokoMoJieKy/JIsIpHbIe COeIHHEHHS

OCHOBHBIE [TOHATHS XMMHUH BBICOKOMOJIEKY/ISPHBIX COSIMHEHUN: MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, CTETIEHb T0JUMEPHU3alMH, CPe/l-
HsIs MoJIeKyIspHas Macca. OCHOBHBIC METOJIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHCHHUH — TOJMMEPU3AIH U IOJIMKOHICHCAIIHS.

DKCIEepPUMEHTATBHBIE METO/BI M3YYECHHUs BEIIECTB U MX IIPEBPAILEHHI: O3HAKOMIIEHHE ¢ 00pasiaMy IPUPOJHBIX M HCKYCCTBEHHBIX BOJIO-
KOH, [IJJACTMACC, KaydyKOB.

MexmpeMeTHBIE CBS3H.

Peanm3anus MeXIIPSIMETHBIX CBSI3eil IPH H3yUeHHH OPraHndecKoi XuMun B 10 KIIacce OCYIIECTBIACTCS YePe3 HCTIONb30BaHue Kak OOIIMX
€CTECTBEHHO-HAYYHBIX IIOHSATUM, TaK ¥ MOHATHHN, SBILTIOIIUXCS CHCTEMHBIMH JUISL OTAENBHBIX TIPEAMETOB €CTECTBCHHO-HAYYHOIO IIUKIA.

O0pe ecTeCTBEHHO-HAYYHBIE TIOHATHS: SBJICHHE, HAyYHbIA (akKT, TUIOTE3a, 3aKOH, TEOPHS, aHAJIM3, CHHTES, Kaccu(pUKaIys, NeprHoan-
HOCTb, HaOJIIOIeHNE, U3MEPEHUE, DKCIIEPUMEHT, MOJEIIMPOBAHHE.

dusnKa: MaTepys, SHEPrus, Macca, aToM, JNEKTPOH, MOJICKYJIa, SHEPIeTHUECKHH YPOBEHb, BEMIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE
BEIECTBA, (PU3MUYCCKIE BEIMUNHBI U CTUHUIBI KX H3MEPEHUSL.

Buosorus: KieTka, oprasusm, 6uocdepa, 0OOMEH BEIIECTB B OpraHu3Me, GOTOCHHTE3, OHONOTHYECKH aKTHBHBIE BEMIECTBA (OSIIKH, yIIIEBO-
JIBL, JKAPBI, PEPMEHTEI).

I'eorpadusi: MUHEpAJIbI, TOPHBIE TIOPOJIBL, IIOJIE3HBIE HCKOTIAEMbIE, TOTLIMBO, PECYPCHI.

TexXHOJNOTrHsA: MHUIIEBBIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOIO IMHMTAHMS, MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIC M KOCMETHYECKHE NPEIapaThl,
MaTepHabl U3 UCKYCCTBEHHBIX I CHHTETHYECKUX BOJOKOH.



11 KJIACC
OBIIASA 1 HEOPTAHUYECKASA XMW

TeopeTnueckne 0CHOBbI XUMHUH

XUMHYeCKUH 2IeMeHT. ATOM. SIIpo atoma, H30TOoIbL DIEKTPOHHAS 000JI09Ka. DHEPreTHICCKHEe YPOBHH, IOy POBHH. ATOMHBIE OpOUTAIIH,
s-, p-, d- seMenTEL. OCOOEHHOCTH PACIIPEENEHHUs NEKTPOHOB 110 OPOUTAISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YeTHIPEX MEPUONOB. DIEKTPOHHAS
KOH(UTYpaLus aTOMOB.

Ileproamdeckuii 3akoH 1 [lepropudecKas CHCTeMa XMMHYECKUX dJIEMEHTOB J1. . MenneneeBa. CBs3b Imeproaudeckoro 3akona u Ilepuo-
JAYECKOH CHCTEMBI XUMHUecKHX dIeMenToB J[. V. MeHpeneeBa ¢ COBDEMEHHOH TeopHel CTpOEHHs aTOMOB. 3aKOHOMEPHOCTH H3MCHCHHA
CBOMCTB XHMITIECKHX 3JEMEHTOB I 00pa3yeMbIX HMH MPOCTHIX | CIIOXKHBIX BEIIECTB TI0 IPYIIaM | Iepro/iaM. 3HaueHHe MEPHOIMICCKOro 3aK0Ha
B Pa3BUTHUH HAYKHU.

CTpoeHue BelIecTBa. XUMHUYECKast CBSI3b. BHIBI XUMHUECKOH CBsI3U (KOBAJICHTHAS HETIOJIAPHAs M MOJISPHAs, HOHHAA, MeTtandeckas). Me-
XaHU3MbI 00PA30BaHHS KOBATEHTHOH XUMIYECKOi CBsi3H (OOMEHHBIH U JIOHOPHO-aKIIEHITOPHBIIT). Bomopo/iHas CBs3b. BaneHTHOCTh. DJIEKTPOOT-
punarenbHoCcTh. CTeneHb oKucIeHus. FOHbI: KaTHOHBI 1 aHHOHBL

BelliecTBa MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THITBI KPUCTAIIHYECKIX pemérok. 3a-
BHCHMOCTB CBOMCTBA BEIECTB OT THIIA KPUCTAJUINIECKON PEIIETKH.

[ToHsATHE O JUCIEPCHBIX cucTeMax. VICTHHHBIEC M KOJUIOHIHBIE pacTBOPHL. MaccoBast IoJIs BEIECTBA B PaCTBOPE.

KnaccuduKariis HeopraHuuecKux coequHeHnil. HOMEHKIIaTypa HEOPraHnIeCKIX BEIecTB. I'eHeTnyeckas CBsA3b HeOPraHmIeCKIX BEIICCTE,
IPUHAIISKANIX K Pa3IMYHBIM KIIaccaM.

Xumuueckas peakims. Kiaccudukanust XUMHYECKUX PeakIui B HEOPraHWYECKOH ¥ OPraHMIeCKOH XUMHUH. 3aKOH COXpaHEHHs MacChI Be-
IIECTB, 3aKOH COXPAaHCHUS U [IPEBPAIIECHHs SHEPIUH IPU XUMUIECKUX PEAKIHSX.

CKOpOCTb PeaKiluy, & 3aBUCHMOCTb OT PasIMYHBIX (akTopoB. OOpariMble peakiuy. XUMHUYECKOe PaBHOBECHE. ®axTopHl, BIUAIONINE Ha
cocrostHue xummudeckoro pasHoBecus. [Ipunnun Jle IllaTense.

DnexTponuTHYecKas nucconuanys. CuipHble H cabble anekTpoiutel. Cpesia BOMHBIX pacTBOPOB BELIECTB: KUCTA, He#TpanpHas, Menoy-
Hasl.

OKHUCIIHUTENBHO-BOCCTAHOBUTENBHBIE PEAKIHH.

DKCIIePUMEHTANbHbBIE METO/IBI M3y 9eHHs BEIECTB I MX NPEBpAleHuii: teMoHCTparyst Tabmuil «Ilepuojmaeckas CHCTeMa XUMUIECKIX JIe-
mentos J[. 1. Meneneepa», u3yueHne MOZENeil KPHCTATNIECKHX PEIIETOK, HAOMIONCHHE U OIUCAHUE JEMOHCTPAIMOHHBIX 1 J1ab0paTOPHBIX
OBITOB (Pa3JIoKeHHe MePOKCHIA BOJOPOA B IIPHCY TCTBHH KAaTallM3aTopa, ONPE/CIICHHE CPEIBI PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIEHOTO



MHIHKATOPA, PEAKIMA HOHHOTO OOMEHa), IPOBENICHIE IPAKTHYECKO# paboThl « BiHsHIE PasIAIHbIX (axTOpOB Ha CKOPOCTh XUMHYECKOM peak-
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PacuéTHbIE 3a/1a4H.

Pacy&ThI [10 ypaBHEHUSIM XHMIIECKAX PEaKIHMH, B TOM HHCIIC TEePMOXHMUYECKHE PACUETHI, PACYETHI € HCIIOJIL30BAHIEM MOHSATHS «MaccoBast
JIOJIsI BEILIECTBAY.

Heoprana4yeckast XUMUsl

Hemerawisl. ITonoskenue HeMeTauioB B [IepHOIMISCKOM CHCTEME XUMHYCCKHIX snementos J[. VI. MenzeneeBa 1 OCOOCHHOCTH CTPOCHHA
aToMOB. OU3MUECKIE CBOWCTBA HEMETALIOB. AJUIOTPOIIHS HEMETAILIOB (Ha LpUMepe KUCIOPO/Ia, CephI, docdopa u yriaepona).

XMAUYECKHAe CBOMCTBA BaXKHEHIIMX HEMETALIOB (raloreHOB, CEPhI, a30Ta, docdopa, yriaeposa u KpPEMHHs1) ¥ MX COEIMHCHUH (OKCHIIOB,
KHCJIOPOJICOJEPKAIIUAX KUCIIOT, BOTOPOIHBIX COETMHEHU).

[IpuMeHeHNE BAXXHEUIINX HEMETAIIIOB U HX COETUHEHU.

Merammst. [Tonoxkenue MeTaAUIoB B [lepHOIMIECKOM CHCTEME XUMIICCKHX SJICMCHTOB JI. . Menneneesa. OcOOEHHOCTH CTPOCHUS SIICK-
TPOHHBIX 000JI0YEK aTOMOB METAJIIOB. O61mmue Gpu3nIecKre CBOUCTBA METAIIOB. CIUIaBbI METAIUIOB. DIEKTPOXUMUAYECKAN PAT HanpsDKEHUA Me-
TaJUIOB.

X UIMUUYECKHE CBOMCTBA BaXXHEHIIHX METAIUIOB (HATPUH, KaJliH, KaJIBIH, MaTHUM, aTIOMUHUHA, IIHHK, XPOM, XKeJe30, MeJlb) B UX COeIUHE-
HUH.

O6mHe croco0b! HOTyYeHust MeTa/lIoB. [IpuMEeHEHne METalIOB B OBITY ¥ TEXHHKE.

DKCIEPUMEHTAIBHBIE METO/IbI U3y ICHHS BEIICCTB 1 MX IpeBpaleHu: U3y ICHUE KOJIICKIINH «MeTaisl ¥ CIUIaBbD), 00pa3oB HEMETAILIOB,
pelleHIe SKCIEPUMEHTAIbHBIX 3aya4, HaONIIOACHUE ¥ ONHMCAHHC JEMOHCTpPAI[HOHHBIX M J1a00paTOPHBIX OIIBITOB (B3auMoyieficTBAE THIPOKCHAA
ANFOMEHES ¢ PACTBOPAMHE KHCJIOT M IIeJI0YeH, Ka4eCTBEHHDIC pEaKiti Ha KaTHOHBI METAJLIOB).

PacuéTHble 3a0a4H.

PacuéTEl MacChl BEIECTBA HITH 00BEMa ra30B 110 H3BECTHOMY KOJIMYCCTBY BEIICCTBA, Macce Wik 00BEMY OJHOTO M3 y4aCTBYIOHIUX B pEaK-
IIMH BELIECTB, pAcUEThI Macchl (00BEMA, KOJIMIECTBA BEIeCTBA) IPOIYKTOB PEAKIIUH, €CIIH OJHO U3 BEICCTB MIMECT MIPUMECH.

XuMus U )KH3HDb

Poub XUMHAH B 00ECTICUEHHH SKOJOTHIECKOM, SHEPreTHICCKOH 1 [HMIIEeBOi O€30IMacHOCTH, Pa3BUTHU MEIUIIUHBL. [ToHsTHE O HAy4HBIX ME-
TOAX TIO3HAHMUS BEIIECTB X XUMUYECKHX PCAKIHH.

[IpencraBneHus 06 OOIIMX HayYHBIX IPUHIKIIAX [IPOMBIIUIEHHOTO MOJyYEHHs Ba)KHEHIINX BEIIECTB.

YeoBEK B MHPE BEIIECTB M MAaTCPUAJIOB! BaKHEHMIIHEe CTPOUTENBHbIC MaTepUaIbl, KOHCTPYKIMOHHBIC MaTCpHalbl, KpacKH, CTEKJI0, Kepa-
MHKa, MaTEpHAIBI ISl SJICKTPOHUKH, HAHOMATEPUAIIBI, OPTAHUIECKIE 1 MEHepaJIbHbIE yI00pEHHUS.



XUMHS ¥ 3/0pOBbE YEJIOBEKA: TPABUIIA MCIONB30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, IIpaBhjia 0€30MaCHOTO UCIIONb30BAHMU IIPENIapaToB
OBITOBOM XMMHUU B IIOBCETHEBHOU JKA3HU.

MeXnpeIMeTHBIE CBS3H.

Peanu3aiys MeXIIPEAMETHBIX CBsI3ei MPU M3ydYeHHH 00IIel ¥ HeopraHudeckoi XuMuH B 11 Kitacce OCyIIECTBIIETCS YEPE3 UCIIOIB30BAHNC
KaK OOIIUX €CTeCTBEHHO-HAYYHBIX IIOHSTHM, TaK W MOHATHH, SBIISIOIIUXCS CUCTEMHBIMH JIJIsl OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAY YJHOTO IIHK-
Ja.

O6IIMe eCTeCTBEHHO-HAYUYHBIE MOHATHS: HAy9HBIA (aKT, TMIOTe3a, 3aKOH, TEOPHS, aHAIW3, CHHTE3, KIacCH(pUKaius, IepUOINIHOCTD,
HAOJIIOJICHHE, DKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHUE, SBJICHHUE.

dusnka: MaTepus, SHEPTUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PaJIMOAKTUBHOCTD, MOJIEKYJIA, DHEPreTHUYECKUH ypo-
BEHB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIeCTBa, (U3NUECKHE BEIMYMHBI U €IUHHIIBI KX H3MEPEHUS, CKOPOCTb.

Bronorus: KieTka, OpraHusM, 9KochcTeMa, buocepa, MaKpo- 1 MEKPO3JIEMEHTEI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

[eorpadwst: MHHEPAIBI, TOPHBIE TOPOJIEL, ITOJIE3HEIE HCKOIAEMbIC, TOILIUBO, PECYPCHI.

TeXHOIOTHS: XUMHYecKas IIPOMBIIUIEHHOCTh, METAILTYPrHs, [IPOM3BOJCTBO CTPOMTENBHBIX MAaTEPHAIIOB, CENbCKOXO3SHCTBEHHOE MPOM3-
BOJICTBO, NHUINEBas IPOMBIILIEHHOCTD, (hapMarieBTHIecKas IPOMBIIIIEHHOCTh, IIPOM3BOJICTBO KOCMETHYCCKHUX IIPENApaToB, IPOU3BOJICTBO KOH-
CTPYKIIMOHHBIX MaTE€PHAJIOB, 3JIEKTPOHHAS IIPOMBINUIEHHOCTh, HAHOTEXHOJIOTHHL.



IUIAHUPYEMBIE PE3VJIbTATBEI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA BA30OBOM YPOBHE CPEJTHEI'O OBIIEI'O OBPA30-
BAHUWA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnHBaeT TPeOOBaHMS K PE3yJIbTATAM OCBOCHHS 00YYAIOIIUMUCS IIPOrPaMM CPEJHEro o0Iero oopa3oBaHus (JIMIHOCT-
HBIM, METAIpEeIMETHBIM U MpeaMeTHbIM). HaydHo-MeTonndeckoil OCHOBOM I pa3pabOTKM IUIAHMPYEMBIX PE3YJILTATOB OCBOCHHS IIPOrpaMM
cpeaHero o0Imero 06pa3oBaHuUs SBIIETCS. CUCTEMHO-IESTEIbHOCTHBIA ITOIXO0.

B COOTBETCTBHH € CHCTEMHO-IEATENLHOCTHRIM [TOJX0I0M B CTPYKTYPE JIMYHOCTHBIX Pe3yJIHTaTOB OCBOCHUS IpeIMETa « XMMHUs» Ha YPOBHE
cpeaHero o0Imero o0pa3oBaHus BEIIECICHBI CIIEAYIOIIME COCTABIIAIONIHE:

0CO3HaHHE 00YYArOIUMHUCS POCCHICKOM IpaXkJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIPHOCTH M CaMOOIIpeIe-
JICHUIO;

HaJIMYMe MOTHBAIMH K 00y4EHUIO;

Ile/IecHANpPaBIeHHOE Pa3BUTHE BHYTPEHHMX yOEXKIEHUH JIMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPHYECKMX TPaIHIUA 06a30BOH
HAyKU XUMUU;

TOTOBHOCTBH M CIIOCOOHOCTH OOYYAIOIIUXCs PyKOBOJICTBOBATHCSI B CBOEH AEATEIBPHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIH-
MH IIEJIOCTHOM CHCTEME XHMHYECKOTr0 00pa30BaHus;

HaJIMYKE IIPABOCO3HAHUS IKOJOTHUECKON KYJIBTYPHI U CIOCOOHOCTH CTaBHUTh LIEJIA M CTPOUTH KU3HEHHBIE IIJIAHBL.

JIMYHOCTHBIE Pe3yIbTATHl OCBOCHHS IIpeMeTa « XUMHS» JHOCTHIAIOTCA B €IUHCTBE yU4eOHOM M BOCIHMTATENLHON IESITCIBHOCTH B COOTBET-
CTBHHM C TYMAaHHMCTHUYECKHMH, COLMOKYJIBTYPHBIMH, Iy XOBHO-HPABCTBEHHBIMHU IIEHHOCTSMU U HAeaJaMH POCCHHCKOTO IPakKIaHCKOTO OOIIeCTBa,
IPUHATEIMA B OOLIIECTBE HOPMaMH M IPAaBHJIAMH ITOBEAEHMS, CIOCOOCTBYIOIIMMH IIPOIECCAM CaMOIIO3HAHMS, CAMOPA3BUTUS M HPAaBCTBEHHOIO
CTaHOBJICHHS THYHOCTH 00Yy4arOIuXCs.

JIMYHOCTHEIE pe3yJIbTaThl OCBOCHHMS MpeMeTa « XUMHUSD OTPaXaroT C(hOPMUPOBAHHOCTH OIbITA I03HABATENILHOM M IPAKTHICCKON JIeSTeIb-
HOCTH 00YYaIOIIMXCS 0 peaIu3alliy IPUHATHIX B O0IIECTBE EHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpakgaHcKoOro BOCIHTAHHSA:

0CO3HaHHS 00YYarOIUMHUCS CBOMX KOHCTHTYIIHOHHBIX IIPAaB ¥ 003aHHOCTEH, yBaXXEHH K 3aKOHY M IIPaBOIIOPAIKY;

IIPEJCTABICHUS O COIIMAILHBIX HOpMaxX H IIPaBHJIAX MEXJIMYHOCTHLIX OTHOIIEHUH B KOJUIEKTHBE,

TOTOBHOCTHM K COBMECTHOM TBOPYECKOM JEATENBHOCTH MPU CO3JAHUM YYeOHBIX IIPOEKTOB, PEIICHHH Y4EeOHBIX U IIO3HABATENILHBIX 33/1ad,
BBITIOJTHCHHH XHMHYECKHX YKCIIEPHMEHTOB;



CITOCOGHOCTH TIOHMMATD ¥ IIPUHAMATH MOTHBBI, HAMEPEHHS, JIOTHKY M apryMEHThI APYTHX [PH aHATM3E PA3IMYHBIX BHJOB YIEOHOH Nes-
TEIBHOCTH;

2) IaTpHOTHYECKOr0 BOCIIUTAHHUS!

[IEHHOCTHOI'O OTHOIIEHMS K MICTOPHYECKOMY M HayYHOMY HACIIEHIO OTEYECTBEHHON XUMUH;

yBa)KeHHs K IPOIIECCY TBOPYECTBA B 00JIACTH TEOPHHU U MPAKTUYECKOrO MPUMCHEHHSI XMUMUU, OCO3HAHHS TOT0, 4TO IOCTIDKCHUS HayKH €CTh
pe3yJIbTarT JUIMTENbHBIX HAOIIONCHUH, KPOIIOTIMBBIX SKCIIEPUMEHTATBHBIX [IOUCKOB, IIOCTOSHHOTO TPYJa yIEHBIX H MIPAKTHKOB;

MHTEepeca U MO3HABATEIbHBIX MOTHBOB B IIOJIYYCHHM M IOCIEIYIONIEM aHaNu3e MHGOPMALUU O MEPEIOBBIX JOCTHKEHHUAX COBPEMEHHOM
OTEUYECTBEHHOH XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsA, STHYECKOTO MOBEICHHUS;

CIIOCOOHOCTHU OIIEHUBAThL CHTYAIlMH, CBSI3aHHBIC ¢ XUMUYECKHMH SBJICHUAMHM, U MPUHAMATH OCO3HAHHBIC PEINCHHS, OPHEHTHPYICh Ha MO-
pabHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH,

FOTOBHOCTH OIIEHHBATH CBOE IIOBEJCHHUE M IIOCTYIKHA CBOMX TOBAPUIIEH C MO3MIUI HPAaBCTBEHHBIX ¥ MPABOBBIX HOPM U OCO3HAHHE MOCIIC]-
CTBUU 3TUX MTOCTYIIKOB;

4) dopmupoBaHUs KYJIbTYPHI 310POBbSI:

IOHMMAHHUS [IEHHOCTE! 30pOBOT0 B 6e30MacHoro oopasa Ku3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY ¢$uznye-
CKOMY U IICHXHYECKOMY 3I0POBBIO;

COOJTIOICHHS TTPaBHII 6€30MIaCHOr0 0OpAIeHHS C BEIIECTBAMHU B OBITY, IIOBCEIHEBHON XKU3HU U B TPYJOBOH NEATEIHHOCTH;
. HOHMMAHMS IIEHHOCTH MPABHJI HHIMBHIYATbHOIO M KOJUIEKTHBHOIO 0€30IIaCHOLO IOBEJCHHS B CHUTYallUsX, yrPOXKAIOMMX 3I0POBBIO

JKU3HH JTIOJEH;

OCO3HAHWS [IOCTICICTBHI U HETPHUATHS BPEIHBIX IPHBBIYEK (YIIOTPEOICHHUS AJIKOT0JIsl, HADKOTHKOB, KypEeHH);

5) TpyAoBOro BOCIIMTAHMS:

KOMMYHHKATHBHO KOMIIETEHTHOCTH B y4eOHO-UCCIIEJOBATENIECKO IeATENbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPYECKOH U JIPYTHX BHAAX
JIeSITeIbHOCTH;

YCTAHOBKM Ha aKTHBHOE YYaCTHE B PELICHHUH [PAKTHICCKHUX 3a1a4 COIMANLHON HAIPABICHHOCTH (B paMKax CBOETO Kiacca, IIKOJIBI);

MHTEpeca K IPAKTHYECKOMY H3yUSHHIO IPOQECCHH Pa3IMyHOro pojia, B TOM YHCIIC HA OCHOBE IIPMMEHEHHS IPEIMETHBIX 3HAHUU 110 XUMUH,

yBaXEHHs K TPYIY, JIOJSIM Tpyla U pe3ybTartaM TPYAOBO# NeATEeNbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOODY MHIMBH/IYaIbHON TPaeKTOPUH 00pa3oBaHus, Oyayiel mpodeccuu u peanusainyy COOCTBEHHBIX XKH3-
HEHHBIX [UIAHOB C YIETOM JIMUHOCTHBIX MHTEPECOB, CIOCOBHOCTEH K XMMUU, HHTEPECOB H MOTPEOHOCTEN 00IIecTBa;

6) 3K0JI0rH9eCcKOro BOCIIMTAHHSA:



9KOJIOTHUYECKH [IEJIeCO0OPa3HOr0 OTHOIIEHHS K IPUPOIE, KaK HCTOYHHKY CYIIECTBOBAHMS XU3HH Ha 3eMIIe;

IOHMMAHHUSI TJI00AIBHOTO XapaKTepa SKOJOTHIECKUX MPOOIIEM, BIMSHAS SKOHOMHIECKHX TIPOLIECCOB HA COCTOSIHHUE MIPHPOHON M COLUAITb-
HOU CpeIE;

0CO3HAHUS HEOOXOIUMOCTH UCIIOIB30BaHMU JOCTHKEHU N XHUMHUH JUIS PEIICHUS BOIIPOCOB PAlliOHAIBHOTO IPHUPOIONOTb30BAHNU;

AKTUBHOTO HENPUATHS JHCTBUH, TPHHOCSIIMX BPE OKPYKaroIIei IIPHPOHOMN CpeJie, YMEHHUs POrHO3MPOBaTh HEOIaronpUATHBIE SKOJIO-
rHYecKUe IOCIIEACTBH IPEAIPHHAMAEMBIX JEHCTBHH U IPEeJOTBPAIlaTh UX;

HAJIYMS PA3BUTOTO 3KOJOTHIECKOTO MBIIIICHHUSI, S5KONOTHYECKOH KyJIbTYPBI, ONBITA JEATENLHOCTH KOOI HIECKON HAIIPABIEHHOCTH, yMe-
HUS PYKOBOJCTBOBATHCA UMK B [03HABATEIBHOM, KOMMYHHKATHBHON U CONMANBHOM NPAKTUKE, CLIOCOOHOCTH ¥ YMEHHS aKTHBHO MPOTUBOCTOSTH
uzeosioruu xemodoouu;

7) HeHHOCTH HAYYHOI'0 IO3HAHHUS:

c(hOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIECTBCHHOMH MPAKTHUKY;

IOHMMAaHHUS crielpUKA XUMHH KaK HAyKd, OCO3HAHUS €€ PO B (JOPMHUPOBAHUH PAIIMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3IaHUH LENO0CT-
HOTO HPEJICTABICHHS 00 OKPYIKAIOIIEM MUpPE KaK O SAMHCTBE IPUPOJIBI B YeIOBEKA, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH H PEIIECHUHU PO~
O71eM COXpaHEHHS IIPHPOTHOTO PAaBHOBECHS;

YOEKIEHHOCTH B 0CO60# 3HAYMMOCTH XHMHH JUIS COBDEMEHHOM [UBUIIM3AIMH: B €€ TYMaHHCTUYECKON HANPABICHHOCTH M BaXXHOH POJIH B
CO3/IaHMH HOBOH 6a3bl MATEPHATHHOH KyJIbTYpHI, PEIIEHHN IIOOATBHBIX MPOOIEM YCTONYMBOTO Pa3BUTHS YENOBEYECTBA — CHIPHECBOH, IHEPIeTH-
YecKOM, MMUIEBOH U IKONOIHYECKO GE30IaCHOCTH, B PA3BUTHU MEIUIUHBI, OOECIICYCHHH yCIIOBUI YCIISITHOTO TPy 1A H 9KOJIOTHIECKH KoM(OpPT-
HOM JKU3HH KKIOT0 WICHA 00IIECTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: MOHAMAHHMS CYIIHOCTH METOJOB IIO3HAHHS, MCIIONB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
MCIIONIB30BATh [OTydaeMble 3HAHHS JUIS aHAIN3a U OOBICHEHHS SBICHHI OKPY’KAIOIIEro MHpa M IPOMCXOAAIIUX B HEM H3MCHCHHH, YMEHHS JIe-
JIaTh 0OOCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE HAYYHBIX ()aKTOB U MMEIOLIMXCS JAHHBIX C LIENbIO 0Ty YeH s JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENHHO HCIIONB30BaTh XUMHUECKHE 3HAHUS U PEIICHUS IPOOIIEM B peaJIbHBIX )KU3HCHHBIX CUTYallUsX;

UHTepeca K TI03HAHUIO U UCCIIeI0BATEIbCKON EATENLHOCTH;

FOTOBHOCTH M CIIOCOOHOCTH K HEHpephIBHOMY OOpPa30BaHHIO H CaMOOOPa30BAaHUIO, K AKTUBHOMY IOJIyYEHHIO HOBBIX 3HAHHH IO XHMHM B
COOTBETCTBHUH C KU3HCHHBIMH TOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMIHBIX cepax MpoheCCHOHATBHOM e TETBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTaHpeI[MCTHbIe PE3yIbTaTbl OCBOCHHA yqe6H0ro npeaMeTa «XUMHUSI» HA YPOBHE CPEAHETO 06].[[61"0 o6p33013aHI/151 BKJIFOYAKOT:



3HAYMMEbIE I (POPMUPOBAHUS MUPOBO33PEHHS O0YUAFOIIUXCS MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOLIeHaYYHbIE IOHATHS, OTpa-
YKaIOIKe [EJOCTHOCTh HAYyYHON KapTHHBI MEpa ¥ CIIEIH(HUKY METOJIOB ITO3HAHMS, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPIHs, SBJIECHHE, IIPOLECC, CHCTEMA, HAYYHBIN (DaKT, MPHHIUIL, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsI, HCCIEA0BAHUE, HAOMIOACHUE, H3Me-
peHHeE, SKCIEPUMEHT U JIpyTHe);

YHHBEpCATbHBIE Y4eOHbBIE JeiCTBUs (IO3HABATEbHBIE, KOMMYHHKATHBHBIE, PETYJISATHBHbIE), obecrneynBarompe GopMupoBanue QyHKIHO-
HAJIBHOM TPaMOTHOCTH M COLMATIBHON KOMIIETEHIIUU 00y YarOIUXCS;

CIIOCOOHOCTH O0YYAOIMXCS MCIIOJIb30BaTh OCBOCHHBIE MEXIUCIMILUIMHAPHBIE, MEPOBO33PEHUECKHE 3HAHUS M YHHBEpCAIbHBIE ydeOHbBIE
JeMCTBHI B IO3HABATEJIFHOM U COIUAIBHON IIPAKTUKE.

MerTamnpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMHI Y4eOHBIMY II03HABATEIbHBIMU, KOMMYHUKATUBHEIMU U PETYJISITHB-
HBIMH JICUCTBUSAMU.

OByajieHne yHHBEPCATLHBIMHI Y4eOHBIMHU IT03HABATEILHBIMH ACHCTBHAMU:

1) 6a3oBbIe JIOrHUYECKHE JeHCTBHS:

CaMOCTOSTEITFHO (YOPMYIIHPOBATh U aKTy IM3UPOBATh MPOOJIEMyY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEICIISTD IeNTU JIeSITeNbHOCTH, 33/aBasi MapaMeTphl M KPUTEPUHU UX JOCTHKEHHS, COOTHOCUTH Pe3yJIbTaThl JAEATEIbHOCTH C MOCTAaBIICH-
HBIMU IIEJISIMUY;

HCIIOJIB30BaTh IIPH OCBOCHUH 3HAHHN MPUEMBI JIOTHYECKOTO MBIIIEHHUS — BBIIEIISITh XapaKTepHble IPU3HAKK TOHATHH U yCTaHABIUBATh HX
B3aUMOCBSI3b, HCIIOJH30BaTh COOTBETCTBYIONIHNE OHATHS /IS OOBSICHEHHUS OT/EIBHBIX (DAKTOB U SIBICHUIA;

BBIOMPATh OCHOBAHUS ¥ KPUTEPUH TSI KJTACCU(DUKAIIMY BEIIECTB U XUMUUYECKUX PEeaKLuii;

yCTaHaBIMBATh IPHYUHHO-CIIEICTBEHHEIE CBA3H MEXK/y U3y4aeMBbIMH ABJICHUSIMH;

CTPOMTD JIOTHYECKUE pacCyXIeHHs (MHIYKTUBHBIE, IeAyKTUBHBIC, 10 aHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH H HpOTI/IBOpC‘{I/IH B paccMart-
pPHUBaEeMBIX SIBJICHUSX, (POPMYIHPOBATh BEIBOJBI U 3aKIIOUECHHUS;

IPUMEHSTH B IIPOIlECcCe TO3HAHUS, UCIIOIb3yEeMble B XUMHUH CUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH, IPe0oOpa3oBbIBaTh MOIEIbHbIC IPECTaB-
JIEHUS — XUMHUYECKHH 3HaK (CHMBOII) DJIEMEHTa, XMMHUYECKast (OpMyJia, ypaBHEHHE XUMUIECKON peaKkiuy — IPH PEIICHUH y4eOHBIX II03HABATEIIb-
HBIX W MIPAKTHYECKHX 3a/1ad, IPIMEHITh Ha3BaHHbIE MOJEIbHBIE [IPEICTABICHHS U1 BBIIBIICHHS XapaKTEPHBIX IPU3HAKOB U3y4YaeMbIX BEIIECTB U
XUMHYECKUX PEAKIIHH.

2) Ga3oBbIe HCCJIEA0BATENbCKUE AeHCTBHA:

BIIaJIETh OCHOBaMH METOJIOB HayYHOT'0 IIO3HAHHUS BEIECTB U XUMUYECKHX PEaKIUi;

(bopMyTHpOBaTh IENH U 33a4H UCCIIEIOBAHI, UCIIOJIF30BaTh IIOCTABJICHHBIE H CAMOCTOSTENBHO C(hOpMyINPOBAHHBIE BOIIPOCHI B KAYECTBE
UHCTPYMEHTA MO3HAHUSI ¥ OCHOBHI JUTSI YOPMHUPOBAHUS THUITOTE3HI MO TIPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHUM;



BJIAJIETh HABBIKAMH CAMOCTOSTENHHOTO IUIAHMPOBAHHUS U IIPOBEICHHUS YUEHHIECKHX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOIIHO-
JIaTh 3a XOJOM IIPOIecca, CAMOCTOSTENIFHO IIPOrHO3UPOBATE €0 PE3yNbTaT, GOPMYIHPOBATh OOOOINEHHUS M BHIBOJBI OTHOCHTENBHO IOCTOBEPHO-
CTH pe3yJIbTATOB MCCIICIOBAHMUS, COCTABILTE 0OOCHOBAHHBIN OTYET O MIPOJEIAaHHON paboTe;

IPHOOPETATH OMNBIT YYEHHYECKON HCCIICIOBATEIHCKON U IPOEKTHOH JAEATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M FOTOBHOCTH K CaMOCTOS-
TEJILHOMY ITOUCKY METOJIOB PEIeHHsI MPAKTUYSCKIUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METONIOB ITO3HAHUS.

3) pabora c nndopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGOPMAIMK (Hay4HO-TIOMYJIAPHAs JIATEPATyPpa XUMHUYECKOTO COMECPIKAHUS, CIIPABOYHBIE 10~
cobus, pecypchl VHTepHeTa), aHATH3UPOBATh HHPOPMALIUIO PA3IMYHBIX BHJIOB M (OPM IPENCTABICHUS, KDUTHYECKH OLCHUBATH €€ JJOCTOBEP-
HOCTh M HEIPOTUBOPEUUBOCTE;

OpMyTHpPOBATH 3AIPOCH! U IIPUMEHATH Pa3INYHbIE METO/BI IPH MOKCKE U 0TOOpe HHPOPMALIHH, HEOOXOTUMOH T BBIIOJTHEHHS YYEOHBIX
3aJ1a4 ONpeIeIEHHOrO THIIA;

IpHOOpETaTh OMBIT HCIIOJIF30BAHMS MH(HOPMAIIMOHHO-KOMMY HUKATUBHBIX TEXHOJIOIMH U PA3JINYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENBHO BEIOMPATh ONTHMAIIBHYIO (POpMY mpecTaBieHus HHGopManun (cXeMbl, TpaQuKH, THarpaMMbl, TaOJIUIbI, PUCYHKH U JPY-
rue);

HCIIOJIB30BaTh HAYYHEIH S3BIK B KAUeCTBE CPECTBA NIPH PaboTe ¢ XUMHUIECKOM HH(OPMAIHEeH: IPUMEHSITh MEXIPeIMeTHbIE (PU3HIecKre U
MaTeMaTH4YeCKHe) 3HAKH U CHMBOJIBI, (POPMYJIBI, a00peBHATy PbI, HOMEHKIIATYPY;

HCIIOJIF30BaTh U MPe0Opa30BBIBATH 3HAKOBO-CUMBOIMYECKUE CPEJACTBA HATIIAHOCTH.

OgBjajeHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€ CTBHAMH:

. 3a/[aBaTh BOIIPOCHI II0 CYIIECTBY 0OCY)KIaeMOH TeMbl B XOJIe IHANIOra W/UIA JUCKYCCHH, BBICKa3blBaTh HICH, GOPMYIHPOBATE CBOU MPE/-
JIOXKEHHSI OTHOCHTEJIHO BBINOJIHCHHUS IPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C IPE3eHTAIMeN Pe3yIbTaTOB II03HABATEIbHON AESATENIbHOCTH, ITOJYUYEHHBIX CAMOCTOSTEILHO HIH COBMECTHO CO CBEPCTHHKAMH
IIPH BBIIOJHEHHH XHMHYECKOTO SKCIIEPHMEHTA, PAKTHIECKOM pabOThI [0 HCCIICAOBAHUIO CBOMCTB H3YYaeMBIX BEIIECTB, PEaTn3aliy y4eOHOro
IIPOEKTA H (pOPMYIHPOBATH BEIBOJIBI IO PE3YIHTATAM IPOBEAEHHBIX HCCIEOBAHMI Iy TEM COrIACOBAHMS MO3MIMI B X0zie 00CyK/IeHHus 1 0OMeHa
MHEHHUSIMH.

Ogi1ajieHne YyHUBEPCAJILHBIMHU PeryJsITHBHBIMH e CTBHSIMH:

CaMOCTOSATENBHO [UIAHKPOBATH U OCYLIECTBILSTH CBOIO ITO3HABATENIBHYIO IEATEIBHOCTD, ONpeeNss e€ Le/d U 3aa4d, KOHTPOJIHPOBATH U 110
Mepe HeOOXOIEMOCTH KOPPEKTHPOBAThH NPEIAraeMblil allrOPUTM JeHCTBHIT P BBINOJIHEHUH Y4eOHBIX M MCCIIEN0BATENbCKHX 3a1a4, BRIOUpaTh
Hanboiee 3QPEKTUBHBIM CIIOCOO UX PEHICHUS C YYETOM 0Ty YE€HHs HOBBIX 3HAHUH O BEINECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISATE CAMOKOHTPOJIB CBOEH IESITEIFHOCTH Ha OCHOBE CaMOAHAIN3a M CAMOOLICHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpemmeTHBIE pe3yIbTaThl OCBOSHHS Kypca « Opranndeckast XUMHS) OTPaXKaroT:

C(hOPMUPOBAHHOCTH MPEICTABIEHUH 0 XHMHUYECKOH COCTABISIOIEH €CTECTBEHHO-HAYYHON KApTHHBI MHpA, POJIH XHMHIH B TIO3HAHUH SIBJIC-
HUM TIPUPOAIBL, B GOPMUPOBAHMH MBIIUIEHHS M KYJIBTYPHI INYHOCTH, €& (yHKIIMOHATBHONW rPaMOTHOCTH, HEOOXOIUMOI [T pelieHHus IpaKkTHde-
CKHX 33]1a4 U 9KOJIOTHYECKH 000CHOBAHHOIO OTHOIIECHUS K CBOEMY 3IOPOBBIO U IIPUPOIHOMN CPEJIE;

BJIAJICHAEC CUCTEMOM XMMUYCCKUX 3HAHMMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIHE MOHATHS (XMMHYECKUI 3JIEMEHT, aTOM, SIEKTPOHHAS
000J109Ka aTOMa, MOJIEKYJIa, BAIEHTHOCT, 3IEKTPOOTPHIATEIEHOCT, XUMHUYECKas CBSA3b, CTPYKTypHas GopMyia (pa3BEpHYTas H COKpAIEHHA),
MOJIb, MOJISIPHAS. Macca, MOJIAPHBIN 00BEM, YIIIEpOIHBIN CKeTeT, (hyHKIMOHATbHAS TPyYIIa, PAIUKAI, H30MEpPHs, H30Mephl, TOMOJIOIHYEeCKHH PSI,
TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOJ U a30TCOJCPIKAIINE COENUHEHHS, MOHOMED, HOJUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIIIPHEIE COEIHU-
HEHHS); TCOPUH U 3aKOHBI (TEOPHS CTPOEHHsS OpraHWYecKux BemectB A. M. ByTiiepoBa, 3ak0oH cOXpaHeHHs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYCCKHH S3bIK XUMHH; MEPOBO33PEHYECKHIE 3HAHUS, JISKAIlIHe B OCHOBE TIOHUMAHHS IIPHYMHHOCTH B CHCTEMHOCTH XUMUYECKUX SBJICHUH,
(axronoruueckre cBenenus 0 CBOMCTBAX, COCTaBe, IOTYYCHHH U 0E30MACHOM HCIONb30BAHMH BAKHEHINNX OPraHMYEeCKHX BEIIECTB B OBITY H
IIPaKTUYECKOU JESITEIbHOCTH YeJIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHHH BBIABIATH XapaKTePHbIC PU3HAKH [OHATHH, yCTAHABIUBATH UX B3aHMOCBS3b, UCIIONB30BATh COOTBETCTBYIO-
M€ IOHATHS IIPH OIMCAHUHU COCTAaBa, CTPOEHUS U NIPEBPAICHHM OPraHHUYECKUX COETUHEHUIT;

c(hOPMUPOBAHHOCTL YMEHHH HCIIONB30BATh XHMUYECKYIO. CHMBOJIHKY JUISl COCTABJIEHHS MOJIEKYJISPHEIX M CTPYKTYPHBIX (Pa3BEpHYTOH, CO-
KPAIEHHOH) (pOPMYJT OpraHMYEeCKUX BEIIECTB M yPABHEHHIT XUMUYCCKHX PEAKIMH, M3rOTABIMBATh MOJIENIH MOJEKYJ OPraHNYECKUX BEIIECTB JUIS
UILTIOCTPAIMH UX XUMHYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(hOpPMHPOBaHHOCTH yMEHUH yCTaHABIHBATE IIPHHA/IICKHOCTh H3YYCHHBIX OPIaHMYECKHX BEIIECTB TI0 X COCTAaBY H CTPOEHHMIO K OIpesie-
NIEHHOMY KJIAcCy/TpyIIe COEMMHEHUH (YTIEBOIOPOMBL, KUCIOPOA B a30TCOIEPIKALINE COEIUHEHHS, BEICOKOMOJIEKYIIPHBIE COCTMHEHNUS), 1aBaTh
UM Ha3BaHMA IO cucreMarnyeckod HoMenkiarype (IUPAC), a Takxke IPUBOAWTH TPHBHATIBHbBIE HA3BAHHS OTHEIHHBIX OPraHMYECKUX BEIIECTB
(9THIIEH, IPONHUJIEH, AllETUJIEH, STUIEHITIMKOIIb, TIIHIEPHH, GeHol, GopMansIeri, aneTanbIerul, MypaBbuHAs KHCIOTa, YKCYCHAs KHCIIOTa, OJle-
HUHOBasl KUCJIOTa, CTEApPUHOBAsI KUCIIOTA, [III0K03a, PPyKTOo3a, KpaXxMall, LeJUTI0I03a, TIIHIHH);

C(hOPMHUPOBAaHHOCTL YMEHHS OIPEJIENATh BUABI XUMUYECKON CBSI3U B OPraHAYIECKUX COEIMHEHHSX (OMMHAPHBIE H KPATHEIE);

c(hOPMHPOBAHHOCTH YMEHHS IPUMEHSATH MOJIOXKEHHSI TEOPUH CTPOCHHS OPraHUYeCKuX BemecTs A. M. ByTiiepoBa /1 0OBICHEHHS 3aBHCH-
MOCTH CBOMCTB BEILECTB OT UX COCTARA U CTPOEHUS; 3aKOH COXPAHEHMSI MACCHI BEILECTB;



chOpPMHPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOEHHE, (pU3NUECKUE M XMMHUYCCKUE CBOMCTBA THIMYHBIX IIpeJCTaBUTENEN pa3-
JIMYHBIX KJIACCOB OPTaHHUYECKMX BEIIECTB (METaH, 3TaH, STHIICH, IPONUIIEH, aleTHIEH, OyTanuen-1,3, MeTuI0yTaaueH-1,3, 6eH301, METaHOJI, 3Ta-
HOJI, STUJIEHIIIMKOJb, TIMIEPUH, (EHO, alleTaIbIeTHl, MypaBbUHAasA M YKCyCHas KHUCIIOTHI, TJIFOK03a, KpaxMall, [eJIi0j103a, aMUHOYKCYCHash KHC-
J710Ta), WIITIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIy HAMH YPaBHEHHSAMH COOTBETCTBYIOIMX XUMHYCCKHX PEAKIMH C MCIOJIb30BAHUEM CTPYK-
TYPHBIX GOpPMYII;

cOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKHU YITICBOJOPOIHOTO CHIPBS (medTh, IPUPOMHBIH Ta3, yroib), CIIOCOOBI UX Mepepa-
OOTKHU M IIPAKTUUECKOE IIPUMEHEHHE TPOYKTOB IIEpepabOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUH IIPOBOIHUTH BBIYHCICHUS IO XHMHYECKHM ypaBHEHHsAM (Macchbl, 00b&Ma, KOJIMYECTBA UCXOIHOTO BCIIECTBA
YUTH IIPOJIyKTa PEeakiliuy 10 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB HIIH IIPOJYKTOB peaKium);

c()OpPMHPOBAHHOCTH YMEHHUI BIIaJeTh CHCTEMON 3HAHUH 00 OCHOBHBIX METOJAX HAYYHOIO IIO3HAHUS, HCIOJIB3YEMBIX B XMMUH LIPU H3YHC-
HUU BEIECTB ¥ XUMHUECKHX SBICHUH (HaOJII0IeHNEe, H3MEPEHHEe, SKCIIEPIMEHT, MOJICIMPOBAHHE), HCIIOJIH30BaTh CHCTEMHBIC XUMUYCCKUE 3HAHHS
JUIS. IPUHSATHS PEIICHAM B KOHKPETHBIX )KU3HEHHBIX CUTYalMAX, CBA3aHHBIX C BEIIECTBAMU U UX IPHIMECHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHHH COOIIOIATH IPaBHIIa II0Ib30BAHUS XUMHIECKOH MOCY 10U U J1A00pATOPHBIM 000py/I0BaHKEM, a TaKXKe IpaBUIIa
0OpalIeHns C BEMECTBAME B COOTBETCTBUH C HHCTPYKIHAMHE 10 BBIIOJHEHHIO JIAOOPATOPHBIX XUMHYCCKUX OIBITOB;

c()OpPMHPOBAHHOCTH YMEHHUII [UIAHUPOBATH M BBIIOIHATh XMMUYECKUN SKCIEPUMEHT (IIPCBPAIlCHUs OPraHMYeCKUX BEIECTB IIPH Harpesa-
HHUM, IIOJIy4eHHE DTHJIEHA M W3y4YCHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTraHHYCCKHUX BEIIECTB, ACHATYypalus OEIKOB MpU HarpeBaHUH,
IIBETHBIE PEAaKIMH OEJIKOB) B COOTBETCTBHH C IPABHIAMA TEXHHUKU 6€30IIaCHOCTH NPH OOpAllleHHH C BEIeCTBAMU 1 71a0opaTopHEIM 000pYI0Ba-
HHEM, IPEJICTABIIATH PEe3yJIbTaThl XAMUYECKOTO SKCIEPHIMEHTa B (OpMe 3alMCH yPaBHEHUH COOTBETCTBYIOIIMX PEAKIHH U (GbopMyJIIpOBAThL BBI-
BOJIbI HA OCHOBE 3TUX PE3YJILTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATH XHUMHYECKYIO HH(bopMaumo MOJIy9aeMyI0 U3 pa3sHbIX MCTOYHUKOB (cpencrBa
MaccoBoi HH(popManuu, IHTepHET U IPYIHUX);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOIATH IIPABHIIA SKOJIOTHYECKH IIeecO00pasHOro MOBEICHHS B OBITY U TPYIOBOU JEATENILHOCTH B HESIX
COXpaHEHHUS CBOETO 37I0POBBSI ¥ OKPY’KalOIIel IPUPOIHON Cpebl, OCO3HABATH OMACHOCTH BO3/ICHCTBHS Ha JKUBBIC OPTaHU3MBbI OTIpeJEeIEHHBIX OP-
raHHYecKrX BEIIECTB, MOHUMas cMbIci nokasatess IIJIK, mosicHsTh Ha mpuMepax cIoCOObI YMEHBIIEHUs M MPEIOTBPALCHH UX BPEIHOTO BO3-
JIEHCTBUS HA OPraHU3M YEJIOBEKa;

U1 06YYAIOIIUXCSA ¢ OrPAHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHHE NPUMEHSTH 3HAHHSA 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HA-
HUS BEILIECTB U XUMHUYECCKHUX SBJICHUM;

VTS CIIENBIX ¥ CAGOBHISINIX OOYYAIOIIMXCA: YMEHHE MCIOJIB30BaTh pebe(pHO-TOUCHUHYIO cucTeMy oOo3HadeHu# JI. bpaiins jisd 3amucu
XUMHUYECKHX (QOPMYII.



11 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHHUS Kypca « O0mmas 1 HeopraHuuecKast XUMHUsD) OTPaXKaroT:

c(hOpMHUPOBAHHOCTB TIPEICTABICHHUIH: O XUMUYECKOH COCTaBIISIONIEH €CTECTBCHHO-HAYYHOH KapTHHBI MUPA, POJIA XMUMHUH B IIO3HAHUH ABJIC-
HUI IPUPONIBI, B POPMUPOBAHHUY MBIILICHUS M KyIbTYPBI JIAYHOCTH, e€ QYHKIMOHAIBHOM TPaMOTHOCTH, HeOOXOIMMOM TSl pelIeHHs IPaKTHYe-
CKHX 33724 ¥ SKOJIOTHYECKH 0O0CHOBAHHOI'O OTHOIIECHHUS K CBOEMY 3J0POBBIO M IIPHPOJIHOM Cperie;

BIIAIEHUE CHCTEMONW XMMHUYECKAX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIOJIArAIONINE ITOHATHS (XUMUYECKHUA dJIEMEHT, aTOM, H30TOTL, S-, P-,
d- 9IIeKTpOHHEIE OPOMTAIIM ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIAPHBIA 00BEM, BAICHTHOCTB, dJIEKTPOOTPULATEIHOCTD, CTCIICHD OKHCICHUS, X1~
MUYecKas CBSI3b (KOBAICHTHAS, HOHHASI, METAJINYECKasl, BOXOPOIHAs), KPUCTAIUIMICCKAs PEIIETKA, TUIIEl XUMHUIECKAX peaxIuii, pacTBop, JJIEK-
TPOJIATHI, HEDJICKTPOJIMUTEL, 3IEKTPOIUTHYECKAs IUCCONUALMS, OKHCIIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XUMHYECKOH peakiui, XMMHYIECKOEe paB-
HOBECHE); TEOPHH H 3aKOHBI (TEOPHS SIEKTPOIUTAYECKON TUCCONHMAIHY, Tepuonudeckui 3akon JI. V1. Menneneesa, 3aKOH COXPAHCHHUS MacChl
BEIECTB, 3aKOH COXPAHEHMS U MPEBPAIIEHHS SHEPIUH [P XUMHUECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH A3BIK XUMUH, MUPOBO3-
3peHYecKUe 3HAHUS, JIEKAIME B OCHOBE IIOHMMAHUsI IPHYNHHOCTH M CUCTEMHOCTH XUMHYECKHX SBJICHUH, (PaKTOJOTHYECKUE CBEJICHHS O CBOM-
CTBAX, COCTABE, MOJIyYCHHH ¥ 6E30IIaCHOM HCTIOJb30BAHMM BaXHEHIINX HEOPTAaHHYECKUX BEMIECTB B OBITY M IPAKTHYECKOH NEATENHHOCTH eI~
BEKa;

c(hOPMHEPOBAHHOCTH YMEHUH BBISBIIATH XapaKTePHbIE IIPU3HAKH MOHSTHH, YCTaHABIUBATE MX B3aUMOCBA3b, HCIIOJIB30BATE COOTBETCTBYIO
II[Ie TIOHATHUS [IPH ONMCAHWK HEOPraHMYECKHX BEIIECTB M MX TPEBPAIICHHU;

c)OPMHPOBAHHOCTH YMEHUH HCTIONIB30BaTh XUMHUECKYIO CHMBOJIHKY JIJisl COCTABNEHUsI (POPMYIT BEIIECTB U ypaBHEHHUI XUMHUECKHX PeaK-
muif, cucremarndeckyro HomeHKnatypy (IUPAC) u tpuBraibHbIe HA3BAHUSA OTACIHHBIX HEOPTAHMIECKUX BCIICCTB (yrapHblii ra3, yIIEeKUC/IbIH
ras, aMMHaK, TaléHas H3BeCTh, HeralnéHas H3BeCTh, MUTHEBAs COJa, IMPUT M JIPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUH OIPEENSTh BAICHTHOCTD M CTENEHb OKUCICHUS] XUMUYECKHX JJIEMEHTOB B COCIMHCHUSX PasIMIHOro coCTapa,
BUJ] XMMHYECKOI CBSI3H (KOBAJEHTHAs, HOHHAs, METAJUIMIECKasi, BOJIOPOIHAS) B COEIMHEHHUAX, TUIl KPHCTAIUIMIECKOH PEMETKM KOHKPETHOIO BE-
1mecTBa (aTOMHasi, MOJIEKYJISIpHAs, HOHHAsI, METaJUTMIECKas), XapaKTep Cpe/ibl B BOAHBIX PaCTBOPaX HEOPraHAYCCKUX COCTUHECHMIA;

c)OPMHPOBaHHOCTD YMEHUH YCTaHABIUBATH NPUHAIC)KHOCT HEOPraHUYECKUX BELIECTB 10 MX COCTaBY K OIpeNIeNEHHOMY KJIaccy/TpyIiie
COeMHEHMIA (IIPOCThIE BEIECTBA — METAILTEI M HEMETAILIBI, OKCHIBI, OCHOBAHMS, KUCIIOTBI, aM(pOTEPHBIC THAPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh yMEHMI PaCKPBIBATh CMBICI IIEpHOMYECKOro 3akoHa [I. V. MenneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATH3NPYIO-
IIy10, OOBACHUTENBHYIO U IPOTHOCTHYECKYIO (yHKIUH;

c)OpMUPOBAHHOCTH YMEHHI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYIECKHX JJIEMCHTOB 1-4 nepuonos Ileproauyeckoit Cu-
cTeMbl XUMHUeCKuX deMenToB J|. M. MenieneeBa, HCIIOB3Ysl IOHATUS «S-, P-, d-37€KTPOHHBIE OPOUTAIIN», «IHEPIeTHIECKHE yPOBHIY, 00BsIC-



HSITH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMUIECKHUX SICMEHTOB H HX COEIMHEHHUH 110 TIepHoiaM ¥ rpynam IlepHoUYeCcKO# CHCTEMbl XUMHU-
gyecxux semeHToB J[. . Meneneesa;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (omucHIBaTh) OOMIME XUMUIECKAC CBOHMCTBA HEOPTaHWYECKUX BENIECTB Pa3IMIHBIX KIIACCOB,
[OATBEPKIATh CyIIECTBOBAHUE FeHeTHIeCKOl CBA3M MEXITY HEOPraHMYECKUMH BEIIECTBAMH C TIOMOIIBIO ypaBHEHHH COOTBETCTBYIONMMX XMMH-
YEeCKHX PEaKIIHi;

c(hOpMHPOBAHHOCTH YMEHHUS KITacCHUIEPOBATH XUMUYECKHE PEAKIMK 10 pasIHIHbIM npu3HaKaMm (YECIy W COCTaBy pPeardpyromx Be-
MECTB, TEIIOBOMY 3 GEKTy peaKiuy, H3MCHEHHUIO CTeleHel OKUCIIEHHS AIEMERTOB, 00PaTMMOCTH PEaKIH, yaCTHIO KaTaamu3aTopa);

c(pOPMHPOBAHHOCTh YMEHHH COCTABIIATE yPaBHEHIA peaKIuii pa3IUIHbIX THIIOB, TIOJHBIC X COKpAIIEHHBIE yPaBHEHHS PeaKIii HOHHOTO
0OMeHa, YUHTHIBast yCIOBHS, IPA KOTOPBIX 3TH Peakilii HIy'T JI0 KOHIIA;

c(OPMUPOBAHHOCTH YMEHHI1 IPOBOAUTE PEaKIIAH, TI0/ITBEPIKIAIOIIHE KA9ECTBEHHBIH COCTAB PasTHIHbIX HEOpraHW4eCKUX BEIIECTB, pacro-
AHABATH OIBITHBIM IIyTEM HOHBI, IPUCY TCTBYIOLIKE B BOJHBIX paCTBOpax HEOpraHMYECKHX BEUIECTB;

c)OPMHPOBAHHOCTH YMEHH# PACKPBIBATE CYIIHOCTE OKHCITHTETPHO-BOCCTAHOBHTEIBHBIX PEAKIUN IIOCPEICTBOM COCTABJICHHA 3JIEKTPOHHO-
ro GanaHca dTUX PEaKLHAA;

c(hOopMHPOBAHHOCTh YMCHUH OB BICHSTH 3aBUCHMOCTH CKOPOCTH XHMUYECKON PEaKI|K OT Pa3IMIHBIX (haxTOpOB; XapaKTep CMEIICHUS XU~
MUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHCIIHETO posneitcreust (mpunnun Jle Illarense);

c(OpPMHUPOBAHHOCTH YyMCHUH XapaKTepU3oBaTh XIMHYECKUE TIPOIIECCHI, JEKAIKUE B OCHOBE MPOMBIILICHHOTO IOy YeH s CEPHOM KHUCIIOTBI,
aMMpaka, a Takke c(oOpMHUPOBAHHOCTH TIpeIcTaBNeH i 06 00X HayYHBIX MPUHIAIIAX 1 SKOJIOTHYECKUX TIPOOIeMax XUMUYECKOro MPOU3BO/I-
CTBA;

c(OpMHPOBAaHHOCTh YMCHUH MPOBOJUTE BBITHCIICHHS C HCTIOJb30BAHMEM [IOHATHS «MaccoBast 0] BELIECTBA B PACTBOPEY, 00BEMHBIX OT-
HOIIICHHH Ta30B IPH XMMIYECKHMX PEaKIUAX, MACCHI BEIICCTBA MM 06BEMA ra30B 110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE I 00BEMY OJI-
HOTO W3 YJACTBYIOLIMX B PEAKI[UH BEMIECTB, TCIIOBOTO sddexTa peakiuy Ha OCHOBE 3aKOHOB COXPAHCHHA MacChl BEIIECTB, MPEBPAIICHHUS B CO-
XpaHEeHYsI SHEPTHUH;

c(hOopMHPOBAHHOCTh yMCHHH COOMIONATE IPAaBUIIA IIOJIE30BAHUS XUMHUECKO# [OCYI0H ¥ 1ab0opaTopHBIM 000PYIOBAHHEM, & TAIGKE IpaBHIa
o6pamieHusi ¢ BemecTBaMU B COOTBETCTBHH € MHCTPYKIUSIMH IO BBIIIOJHEHUIO 1abopaTOPHBIX XUMHYECKHX OIBITOB;

c)OpMHUPOBAHHOCTH YMEHNUI ITAHUPOBATE M BBITOHSATE XMMHUECKHUH SKCIIEPUMEHT (pa3/oKeHue [epoKCu/a BOAOpOsa B HPHCYTCTBUH Ka-
TANU3aTOPa, ONpPE/IeIEHAE CPEbl PACTBOPOB BCIIECTB € TOMOIIBIO YHHBEPCAIBHOIO HHIMKATOPA, BIMSAHAC pasiIAIHBIX (akTOpoB Ha CKOPOCTh
XUMWYIECKOH peakIuy, peakiui HOHHOTO oOMeHa, Ka4eCTBCHHBIE PEaKLUU Ha cybdar-, kKapOOHAT- U XJIOPHJI-aHUOHBI, Ha KATHOH aMMOHUSL, pe-
[IeHHe SKCIEPUMEHTATBHBIX 337134 [0 TeMaM «MeTtawisy 1 «HeMeTaIs») B COOTBETCTBUE C IPaBUIaMU TCXHAKA 6e30MacHOCTH TIpH o0parie-
HHMH C BEIeCTBaMH U TaboparopHbIM 000Dy I0BaHHEM, IPEICTABIATE pe3ynbTaThl XHMHUYECKOTrO dKCIIEPUMCHTA B dopMe 3amucH ypaBHEHHH CO-
OTBETCTBYIOIIUX PEaKIuii 1 pOpMyIHPOBATH BBIBOJIBI HA OCHOBC 3THX pPe3yJIbTaToOB;



c(hOPMHPOBAHHOCTh YMEHHUU KPHUTHYECCKH aHAIM3UPOBATH XMUMUYECKYI0 HH(DOPMAIHIO, MMOIyYaeMyI0 M3 pa3HBIX HCTOUYHHKOB (CpencTBa
MacCcOBOM KOMMYHUKaNuu, IHTepHET u Ipyrux);

c(hOpMHPOBAHHOCTh YMEHHH COOITIOIATh MPaBUIIA SKOJIOTHYECKH [1EeJIeCO00Pa3HOro MOBECHUS B OBITY U TPYIOBOM JESITEIbHOCTH B LEIX
COXpaHEHHUsI CBOETO 3JI0POBbS M OKPYXKAIOIIEeH MPHPOJHON Cpelbl, 0CO3HABATh OMACHOCTH BO3CHCTBHUS Ha XKHUBBIE OPTaHU3MBI ONIPENEIEHHBIX
BeIeCTB, MOHUMas cMbICH mokasarens [1/IK, mosScHATh Ha mpuMepax crocoObl YMEHBIICHUS U MPEIOTBPAICHHUS] UX BPEJHOIO BO3JEHCTBHS Ha
OpraHU3M YEeJIOBEKa;

JUISL OOYYArOIIMXCS C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHUE MPUMEHSITH 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX II03Ha-
HUSI BEIIECTB U XUMUYECKUX SIBJICHUIL;

JUTSL CJICTIBIX M CTA0OBUISIMUX OOYYAIONIMXCS: YMEHHE UCIIOJIb30BaTh peibe(hHO-TOUCUHYIO cucTeMy o0o3HaueHwii JI. bpaiins mia 3anucu

XHUMHYECKHX OPMYIL.
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MMPOT'PAMMbI

10 KJIACC

B [
Kox 1
MpoBepPsAeMoro |

pe3yJbTaTa

1
IIpoBepsieMble NpeIMETHBIE Pe3yIbTATHI 0CBOEHHSI 0CHOBHOI 06pa30BaTeIbHOM NPOrpaMMBI CpeHero oome-

ro oopazoBanus

1

Teopemqecme OCHOBEI opraHquCKon XUMHH

1.1

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/II/I 0 XUMHYECKOH COCTaBJIAIOMIEH eCTCCTBeHHOH&y‘IHOI/I KapTUHBI MHUpa, PO XI/I-
MHH B IIO3HAHHH SIBJICHUU IIpUpoOabI, B (I)OpMHpOBaHI/II/I MBIIUJICHUS W KYJBTYPbI JIMYHOCTH, eé (I)YHKIII/IOHEUIBHOI/I ‘
rpaMOTHOCTH, HCO6XOIII/IMOI71 I PEIICHUA IMTPAKTHICCKUX 3a/Ja9 U OKOJIOTUICCKH 000CHOBAHHOI'O OTHOIIIEHUS K CBO-

eMy SIIOPOBI)IO u HpHpO,IIHOI/I cpene

1.2

Brnanenwe cucTteMoil XUMHYECKHX 3HAHUH, KOTOpaH BKJIFOYAET: OCHOBOIIOJIArAIOIIHE TOHATHS (MOJIGKYJ'Ia BaJICHT-
HOCTb, 9JIEKTPOOTPHUIIATETBHOCTD, CTEIEHh OKHCIICHHS, XHMAIECKAs CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJISPHBIH 00b-
&M, YIJIEPOIHBIN CKeJeT, PyHKIIMOHAIbHAS IPYIIIA, paJuKall, U30MEPHUs, H30MEPLI, TOMOJIOTUYECKHH Psi/l, TOMOJIOIY,
YIJIEBOJOPOIEI, KHCIOPOI- B a30TCOJCPIKAIHe COSUHEHHUS, OMOJIOrNYECKH aKTUBHBIE BEMIECTBA (YIJIEBOJIBL, KHUPBI,
OeNKH), MOHOMED, HOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSIUHEHNUS); TEOPUH M 3aKOHBI (TeOpHst
XMMHYECKOIO CTPOEHHS OpraHiHueckux BemecTB A.M. byTnepoBa), 3akOHOMEPHOCTH, CHMBOJIMYECKHUM SI3bIK XUMHUH,
(axToIOTHYECKHe CBEJCHNS O CBOMCTBAX, COCTABE, MOMyYEHUH H O€30IIaCHOM UCIIOJIL30BaHMH BaKHEHWIIHX Heopra-

HHUYCCKUX U Opl"aHI/ILICCKI/IX BCH.[CCTB B 6BITy u HpaKTI/I‘ICSCKOI/I IICSITGJIBHOCTH YCJIOBCKa

1.3

C(i)OpMHpOBaHHOCTB YMCHI/II/I BBISIBIISAATH XapaKTepHLIe IIpU3HAKHU HOHHTI/II/I YCTaHaBJII/IBaTB UX B3aUMOCBA3b, UCIIOJIb-

30BaThb COOTBCTCTBYIOU_II/IG IIOHATHA HpH OIIHCaHHuH COCTaBa, CTpoeHI/ISI u HpeBpaHleHI/II/I 0pI‘aHI/I‘{eCKl/IX COC}II/IHGHI/II/I

1.4

C(bOpMHpOBaHHOCTI) YMCHI/II/I HCIIOJIB30BaTh XI/IMI/I‘I€CKyIO CI/IMBOJII/IKy JJI COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYP-

HBIX (pa3BEPHYTOM, COKpAIIEHHON) HOPMYII OPraHUYECKAX BELIECTB U YPABHEHUM XUMHYECKHMX PEaKIUi, U3rOTaB-

JIUBATh MOJIENIN MOJIEKYJI OPTaHUYCCKUX BEIIESCTB JJIs1 MJUIIOCTPAMU UX XUMHUYECKOr0 U IIPOCTPAHCTBEHHOI'O CTpOC-




HUA

1.5

CdopMupOBaHHOCTh YMEHUH yCTaHABINBATH IPUHAICKHOCTh U3yUEHHBIX OPraHMYECKUX BEIIECTB 10 UX COCTaBy H
CTPOCHHIO K OIpeNeNEHHOMY Kiaccy (IpyIle) COeAUHEHUH (yIJIEBOJOPOIbI, KUCIOPO U a30TCOAEPIKALUE COEIH-

HEHHSL, BEICOKOMOIIEKYISIPHbIE COeMHEHUs), TaBaTh UM Ha3BaHUsI 10 cucteMarudeckoii HomeHknarype (IUPAC)

1.5

C(l)OpMHpOBaHHOCTL YMEHUA OIIPEACIIATL BUJIBI XAMHUYECKON CBS3HU B OpraHnv4eCKux COCIAUHCHUAX (OL[I/IHapHBIe )41

KpaTHBIE)

1.6

C(i)OpMI/IpOBaHHOCTI) YMEHUA NMPUMEHATH: ITOJIOXKEHUA TEOPHUU CTPOCHHA OPraHM4YCCKHUX BEIICCTB AM. EyTJIepOBa

JIIA O00BACHEHHUS 3aBUCHMOCTH CBOMCTB BCIIECTB OT UX COCTaBa M CTPOCHUS, 3aKOH COXPaHCHUA MAaCChl BEIIECTB

VYrineBogoponsl. Kucnopoaconepxamue U a30TCoAepXkalllie€ OpraHUYecKHe COeIUHEHUS. BBICOKOMONIEKYIIIpHBIE

COCIII/IHGHI/ISI

2.1

C(bOpMI/IpOBaHHOCTB YMCHI/II/I IIPpUBOJIUTH TpI/IBI/IaJIBHBIe Ha3BaHUs OTACJIBHBIX OpI‘aHI/I‘{eCKI/IX BE€IICCTB (STI/IHCH Inpo-
IMHJICH, allCTUJICH, STUJICHTJIMKOJIb, TJIMIICPUH, q)CHOJI, (I)OpMaJILI[eFI/II[, alCTaIbIACTU], MypaBbUHasd KHUCJIOTa, YKCYC-

Hasl KHCJIOTa, OJIEMHOBAs KHCIIOTa, CTeapHHOBAsI KUCIIOTA, TTIFOK03a, (PpyKTO3a, KpaxMal, LeJIII0NI03a, [IIHH)

2.2

ChopMHUpPOBaHHOCTh YMEHHN XapaKTepH30BaTh COCTAB, CTPOEHHE, (U3UUSCKHE U XHMHUYECKHE CBONCTBA THIIHYHBIX
MpeICTaBUTENCH Pa3sIHYHbIX KJIACCOB OPraHUYECKUX BEINeCTB (MeTaH, 9TaH, STHJIEH, IPOIWICH, alleTUiIeH, OyTaau- |
eH-1,3, MetunOyTanueH-1,3, 6€H301, METAaHOJI, STAHOJI, STUJICHIJIUKOJIb, TIHIEPUH, PEHOI, alleTalbIEeTU I, My pPaBbU-

Hasg U YKCyCHasl KHUCJIOTHI, I'JIFOKO3a, KpaxMall, ICJIJII0JI03a, aMUHOYKCYCHAaA KI’ICHOTa)
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C(bOpMHpOBaHHOCTB YMCHUS HIIFOCTPUPOBATH T'€HETHYECKYIO CBSI3b MCXKAY THIHYHBIMU ITPECACTABUTCIIIMU pa3an—

HBIX KJIACCOB OPraHUYCCKHUX BCIIECTB YPABHCHUSAMH COOTBETCTBYIOIMUX XHUMHUYCCKUX pCaKI_[I/II/I C HCIIOJIb30BAHHEM

CTPYKTYPHBIX GOpMYJT

2.4

ChopMHUPOBAaHHOCTh YMEHHS XapaKTEPH30BaTh HCTOYHHUKHA YTIJIEBOJOPOTHOrO CHIPhS (HEQTH, MPHPOMHBIA Ias,

yT0JIb), CIIOCOOBI BX IepepabOTKH U MPAKTUYECKOE IPUMEHEHHE IIPOIYKTOB MepepaboTKu

XUMHS A )KUA3HD. |

3.1

CdhopMupoBaHHOCTh YMEHHI BJIaIETh CHCTEMOM 3HAHUH 00 OCHOBHBIX METO/IaX HAYYHOT'O TIO3HAHUS, UCIIOJIB3yEMBIX |




B XUMHH IIpHA HU3YUCHHH BCIICCTB U XHMHYCCKHX SIBJICHUIA (Ha6JIIOI[eHI/Ie, HU3MEPEHHUEC, OKCIICEPUMEHT, MOJCIIUPOBA- |

HI/IG), HCIIOJIB30BATH CUCTEMHBIC XUMUYCCKUE 3HAHUA I TPUHATHA pCIHeHI/Iﬁ B KOHKPETHBIX XU3HCHHBIX CUTYyallH- i’

X, CBA3aHHBIX C BEIIECTBAMH H UX IIPUMCHCHHUEM i

3.2

CdopmupoBaHHOCTH YMEHHUH COOIONATH IIPaBHIIA ITOB30BAHMS XUMHUUECKON IIOCYI0M U J1abopaTopHEIM 000pYIO0-

BAaHHUEM, a TAaKXC IIpaBHJIa 06pameHH$1 C BCLICCTBAMH B COOTBETCTBHHU C MHCTPYKOHUAMHU II10 BBIIIOJTHCHUIO na60pa— ‘

TOPHBIX XUMHUYCCKHUX OIIBITOB ‘

3.3

ChopMHPOBAHHOCT yMEHUH ILTAHHPOBATH W BBIIONHSTE XUMHYECKHH SKCIIEPUMEHT (IPEBPALCHMS OPraHAIECKHX |
BEIIECTB IIPY HAarpPEBaHUU, IIOJyYE€HHE 3TUIICHA M H3YyYCHHE €r0 CBOWCTB, KAYECTBEHHBIE PEAKI[MM OPraHUYECKHUX
BEINECTB, JACHATypalis OEJIKOB IIPH HarpEBaHHH, IIBETHBIC PEaKIMU OCJIKOB) B COOTBETCTBUU C IPABUIIAMH TEXHUKH
0e30IacHOCTH IIpU OOpAIlEHUH C BELIeCTBAaMH U JIAOOPAaTOPHBIM 000pYIOBaHHEM; NIPEICTABIATh Pe3yIbTaThl XUMU-
YEeCKOro 3KCIEPHUMEHTa B (hOpMe 3aIMCH YPaBHEHUI COOTBETCTBYIOIIMX PEaKIiil 1 (HOpMYITHPOBATH BHIBOJBI HA OC-

HOBC 3THX PE3YJIbTATOB
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ChopMupOBaHHOCTh YMEHUU IMPOBOJUTH BBIYHUCICHUS 10 XHUMHUYCCKHM YpaBHEHHsSIM (MacChl, 00bEMa, KOJIHYECTBa
HCXOJIHOTO BELIECTBA WM MPOAYKTa PEAKIMH II0 U3BECTHBIM Macce, 00bEMyY, KOIMUECTBY OJJHOTO M3 HCXOIHBIX BE-

IIECTB WU MIPOJyKTOB PEAKIIUH )

3.5

ChopMHUPOBaHHOCTE YMEHUH KPHUTUYECKH aHATU3UPOBATH XUMHUUECKYIO HH(OPMAIHIO, TOIyYaeMyrO U3 pa3HbIX UC-

TOYHHKOB (CpecTBa MaccoBOi nH(popMarnuu, ceThb VIHTEpHET U IpyTHe)

3.6

CdopMHUPOBaHHOCTh YMEHUH COOMIONATH NTPAaBUIIA HKOJOTUIECKHU I[EIECO00Pa3HOro MOBEICHHS B OBITY U TPYIOBOH
JIESTETIPHOCTH B LIEISAX COXPAaHEHHUsS CBOETO 3/I0POBbSI U OKPYXAIOLIEH IMPUPOJHOU Cpelbl, OCO3HABaTh OIACHOCTH
BO3/ICHICTBUSL HA >KUBBIE OPraHU3MBI ONPECIEHHBIX OPTaHHMYECKHX BEUIECTB, MOHHMAas cMbIcT mokaszarens I1IJIK

(IpenenbHO IOIyCTUMOH KOHILIEHTpAIINH), MOSICHATh Ha IPUMEpax CIIOCOOBI YMEHBIICHHS W TPEJIOTBpPAIECHUS HX |

BPEAHOTO BO3JECHCTBHUS HA OpraHu3M YCJIOBECKa




11 KJIACC

Konx
MpoBePseMOro
pe3yJabTaTra

IIpoBepsieMble NpeIMETHBIE PE3yJILTATHI 0CBOEHHS 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHEro 00mero
o0pa3oBaHus

1

TeopeaneCKne OCHOBBI XUMHH

1.1

Brnagenue cucreMoil XHMHUUYECKUX 3HAHUU, KOTopasi BKJIIOYAET: OCHOBOIIOJIATAOIINE TOHATHS (XUMHUYECKUNA DJIEMEHT,
aToM, DJIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIA, BAJICHTHOCTb, 3J1€KTPO-
OTPHUILIATETHLHOCTD, CTENEHb OKHMCIEHHUsI, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAS Macca, MOJIAPHBIA 00BEM, KpUCTAIIYe-
CKasl PEIETKA, TUIBI XUMUYCCKUX PeaKkIui (OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIE, DK30- U SHIOTCPMUYCCKUC, PeaKIIUH
HOHHOTO 0OMEHA), PACTBOP, SJEKTPOJIUTEI, HEAIEKTPOIIHUTHL, IMEKTPOIUTHIECKAs TUCCOIMAIUS, OKUCITUTEIb, BOCCTaHO-
BUTEJb, CKOPOCTh XUMHYECKON PEAKIMH, XHMHYECKOE PAaBHOBECHE); TEOPHH H 3aKOHBI (TEOPHsS DIEKTPOIUTHICCKON
nucconuanyy, Ilepuoauueckuii 3akon JI.J1. MeneneeBa, 3aK0H COXpaHEHUS] MACChI), 3aKOHOMEPHOCTH, CUMBOJIMICCKHH
SI3BIK XHUMUH, (baKTonoqueckﬁe CBeJECHUs O CBOMCTBAX, COCTaBe, Honyqeﬁi/m 1 0€30I1aCHOM HCIIOJIL30BaHUU BaKHEHU-

11050.¢ HCOpFaHI/IquKHX BCIICCTB B 6BITY u HpaKTI/I‘{CCKOI/I lIeHTeJ’[EHOCTI/I YCJIOBCKA

1.2

ChopMUPOBaHHOCTh YMEHHUH BBIIBILATH XapaKTEPHbIE IIPU3HAKH M B3aUMOCBS3b I/I3y‘-ICHHI>IX MIOHATHH, IPUMEHATH CO-

OTBETCTBYIOIIHE MMOHATHUA IPU ONHMCAHHUH CTPOCHUS H CBOICTB HCOPraHu4C€CKNUX BCIECTB U HUX HpCBpaHICHI/II/I; BBIIB- |

JISSTH B3aUMOCBS3b XUMHUUYECCKUX 3HAHUM C ITOHITUSIMHA U IPEACTABJICHUAMH OPYTHX €CTECTBEHHOHAYYHBIX ITPEAMETOB
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Bnanenne oCHOBHBIMH METOJAMU HAYy4YHOI'0 IMO3HAHHUA BCIICCTB U XUMHUYCCKUX SIBIICHUM (Ha6J'IIO,I[eHI/IC, HU3MEPECHHUC,

OKCTIEPUMERT, MO/JIETUPOBAHUE)

1.4

C(bOpMHpOBaHHOCTB YMCHI/II/I OIIPEICIIATh BAJICHTHOCTh M CTCIICHD OKUCJIEHUS XUMHYCCKHX 3JICMCHTOB B COECOIUHEHHUSIX |
pas3In4Horo cocrasa, BUJ XUMHYECKOUN CBS3U (KOBaJICHTHaSI HOHHAaA, METAJJIMYCCKAs, BOZIOpOI[HaSI) B COCIUHCHMUIIX,

THII KpI/ICTaJ'IJ'II/IquKOI/I peIHeTKI/I KOHKPETHOI'O BCIICCTBA (aTOMHaSI MOJICKYJIApHast, HOHHAasd, MeTaJIJII/I‘{eCKaH)

1.5

C(bOpMI/IpOBaHHOCTL YMGHI/II/I ONPEACIIATh XapaKTep CPEAbl B BOAHBIX paACTBOPAX HCOpFaHI/I‘-ICCKI/IX CO@,I[I/IHeHI/II/I




1.6

CdopmupoBaHHOCTE yMeHI/ISI Knaccn(bHquOBaTL XHUMHYECKHE peaKuHH 1o pa:anqHLIM IIpU3HAaKaM (qncny u COCTaBy

Pearupyromux BeIECTB, TEIIOBOMY d(Q(EKTy peakiiy, H3MEHEHHIO CTETleHel OKHCIICHHS JIEMEHTOB, O6paTHMOCTH

1

PeaKIiu, y9acTHIO KaTaln3aTopa)

1.7

CdopMHPOBAHHOCTE YMEHHI COCTABIATE YPaBHEHHS peaKiix Pa3IMYHBIX TUIIOB, MOJIHBIE M COKpAINEHHBIE ypaBHe- |

HHsl EaKIiit MOHHOTO OOMEHA, YU ThIBAA YCIOBHS, IIPH KOTOPHIX 3TH PEaKLUH HAYT 10 KOHIA i

1.8

" o i
C(I)OpMI/IpOBaHHOCTB YMCHHU IIPOBOAUTH PEaKIIUH, IIOATBEPKIAIOINEC KAYECTBEHHBIM COCTaB Pa3JINYHBIX HEOPraHHU- |

HYCCKHUX BEIIECTB, pacIiO3HaBaTh ONBITHBLIM H}’TéM HOHBI, IIPUCYTCTBYIOINUE B BOJHBIX pacTBOpax HEOPraHUYECKUX ‘

BCHICCTB

CopMHPOBaHHOCTE YMEHUH PAaCKPHIBATH CYIIHOCTD OKHCIHTENbHO-BOCCTAHOBUTENbHEIX PEaKIHii IIOCPENCTBOM CO- |

CTaBJICHUS 3JIEKTPOHHOTO Oananca 3THX pCaKHI/II/I

C(i)OpMI/IpOBaHHOCTL yMCHHH O6’B$ICH$ITI) 3aBUCUMOCTH CKOPOCTU XUMHYECKON pCaKHI/II/I oT paBJ'IH‘IHBIX (I)aKTOPOB

.. BO3JICUCTBUSA (HpI/IHHI/IH Jle I_HaTeJ'IBe)

C(I)OpMHpOBaHHOCTL YMeHI/II/I OOBSICHSITH xapaKTep CMCIICHUS XUMHUYECKOT' O PaBHOBECHSA B 3aBUCUMOCTH OT BHCIJ_IHGFO

OO6m1as 1 HeopraHuyecKast XUMUS ‘
|

2:1

CbopMUpPOBaHHOCT YMEHHMI pacKpHIBATE CMBICIT Hepuoanqecxoro 3aKOHa Z[ I/I Menneneesa u IIeMOHCTpI/IpOBaTL ero |

CHCTCMATH3UPYIOIIYIO, OOBSICHUTENLHYIO H IPOTHOCTHYECKYIO (DYHKIMH

2.2

CthopMHpOBaHHOCTE yMEHHH XapaKTepH30BaTh SMEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKHX 3JIEMEHTOB 1-4 mepmo- |

noB Ileprogudeckoif CHCTEMBI XHMHYECKHX DIEMEHTOB H.W. Menneneepa, HCIONB3Ys MOHATUA «s-, p-, d-

SIIEKTPOHHBIC OPOUTAIINY, «IHEPreTHYECKHE YPOBHMY», OO BSICHITH 3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB XMMHYECKHX
7 i i
SJIEMCHTOB M MX COCAMHCHUH 110 NeproJiaM U rpymnam [lepuomuaeckoit cucTeMbl XUMHIECKHX d1eMenToB JI. 1. Men- ‘

JeneeBa
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—

ChopMHPOBaHHOCT YMEHHUI XapaKTepH30BaTh (omHCHIBATE) OOIIIHE XUMUYECKUE CBOHCTBA HEOPTAHHYECKHX BEIECTB | ‘
PasiMHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE IEHETHYECKON CBSI3H MEXTy HEOPraHHICCKAMH BEINECTBAMU c

IIOMOIIIBIO ypaBHCHI/II/I COOTBCTCTBYIOH_[I/IX XUMHUYCCKUX pCaKIII/II/I




2.4

ChopMHUPOBaHHOCTH yMEHH yCTAaHABINBATH PUHAUIEKHOCTh HEOPraHUUECKHX BELIECTB MO MX COCTaBy K OIlpejie-
JTEHHOMY KJIaccy (IpymIe) COeMMHEHHH (IIPOCThIe BEIECTBA — METAUIBI M HEMETAJIIB, OKCHIBI, OCHOBAHHS, KUCIIOTHL,

aM(OTepHbIe THIPOKCHIIBI, COJIH)

2.5

CdopMHPOBAaHHOCTE YMEHHUI HCIIOIB30BATE XUMUUIECKYIO CHMBOJIMKY JIJIsi COCTaBJI€HHs ()OPMYJI BEIECTB M ypaBHeE-
HUH XHMHYECKHMX PeaKiuil, cucremaruyeckyro HoMeHknarypy (IUPAC) u TpuBHanbHEIE HA3BAHHS OTHCIBHBIX HEOD-
TaHUYECKHUX BELIECTB (YTapHbIA ras, yIJeKHCIIBIA [a3, aMMHaK, TalléHas H3BeCcTh, HeraléHas H3BeCTh, MATHEBAs COJIa,

IIUPUT U IPYTHE)

2.6

CdopmMupoBaHHOCTE YMEHHIT XapaKTepH30BaTh (OMMCHIBATH) OOIIHE XHMUUECKHE CBOMCTRA HEOpraHUYECKUX BEIECTB
Pa3IMIHBIX KJIaCCOB, NMOATBEPKAATH CYIIECTBOBAHUE IEHETUYECKOM CBSI3M MEXIy HEOPraHMYECKHMMH BEILECTBAMH C

IIOMOIIIBIO ypaBHeHHfI COOTBETCTBYIOIIHUX XUMHUYECCKUX peaKI_[I/Iﬁ

2.7

C(bOpMHpOBaHHOCTI) YMeHI/Iﬁ IUIaHUPOBATh U BBINOJIHATh, XUMHUYECKUHI OKCIICPUMEHT (pa3JIO)KeHI/IC IIEpOKCHIa BOOO-

poIa B IIPUCYTCTBUU KaTaau3aTopa, OIIpeaeiIeHue CpcAbl paCTBOPOB BEIIECTB € IIOMOIIBIO YHHBEPCAIIBHOI'O MHINKA-

TOpa, BJIUAHUEC pa3IMIHBIX (baKTOpOB Ha CKOpPOCTH XUMHUYECKOU peaknun, p€aknuud HOHHOI'O O6M€Ha, Ka4€CTBCHHBIC |

peaximu Ha cyibdar-, KapOOHAT- M XJIOPHJI-aHHOHBL, HA KATHOH aMMOHHS, pelleHne SKCIIEPUMEHTAIBHBIX 33134 110 |

TeMaM «MeTaibDy U ((HeMeTaJUII)I») B COOTBETCTBHUHU C IIpaBHJIIaAMU TECXHUKH Oe3omacHocTH npu 06paI_H€HI/II/I C BCIIC-
CTBaMH4 H JIa60paTOpHI>IM O60py,I[OBaHI/ICM; OPCACTaBIIATE PE3YJIBTAThl XUMHUYCCKOTI0 SKCIIEpUMEHTa B (I)opMe 3alluCHu

YPaBHEHUH COOTBETCTBYIOIIMX PEAKIHil H HOPMyIMPOBATH BBIBOJIBI HA OCHOBE THX PE3YJIHTATOB

2.8

CdopMupOBaHHOCTE yMEHHH COOMIONATH TIPaBHIIA I0JIb30BAHMS XAMAUECKOH TIOCYI0H 1 Tab0PaTOPHBIM obopyrnoBa-

HHUECM, a TAKXXE€ IIpaBHJIa O6paIlI€HI/I}I C BCIICCTBAMHU B COOTBETCTBUU C HHCTPYKIIUSIMHU 110 BBITOJIHEHUIO na60paTopHHx :

XUMHUYCCKHUX OIIBITOB

2.9

CdopMHPOBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IIPOIECCHL, JICKAIHE B OCHOBE MIPOMBIIIIJIEHHOTO TIOJTY- |

YCHMS CEPHOM KHCIIOTBI, aMMHaKa, a TaKke c(hOPMHPOBAHHOCTD HPEJCTABIEHHI 06 OGIMX HAYYHEIX MPHHIANAX W

OKOJIOTHYCCKHUX npo6neMax XHMHYECKOI'0 IIPOU3BOACTBA

XUMUS ¥ KA3HB. PacuéTel




3.1

CopMHPOBaHHOCTD MPENICTABIEHAN 0 XMMHUYECKOH COCTABIAIONIEN eCTECTBEHHOHAYIHON KAPTHHBI MEDA, POJIH XH-
MUH B [IO3HAHUHM SBJICHUN IPUPOJIBL, B (OPMHUPOBAHMY MBIIUICHUS U KyJIbTYPBI IMYHOCTH, €€ ()YHKIHOHAILHOH Ipa-
MOTHOCTH, HEOOXOIUMOH ISl pEIeHHs IPAKTHYECKUX 3a1a4 M KOJIOTHYECKH 060CHOBAHHOTO OTHOIICHHS K CBOEMY

3I0POBBIO M IPHPOJTHOM Cpejie

3.2

CdopmupoBaHHOCTD yMEHHH KPHTHUECKH aHAIM3HPOBATH XMMUUECKYFO HH(OPMAIHIO, MIOIYYAEMYIO 13 pa3HBIX HC-

TOYHHKOB (CPEICTBAa MacCOBOM KOMMYHHKAIHH, ceTh VHTEpHET U ApyTHe)

3.3

CchopMHPOBaHHOCTE yMeHHH COOMIONATH HPaBHIIa YKOJIOTHYECKH I1EeCO0OPA3HOr0 MOBEJICHHS B OBITY H TPYIOBOM

ACATCIIPHOCTH B IEJISIX COXPAHCHUS CBOETO 3I0POBBS U Opr)KaIOIIICﬁ HpHpOIIHOﬁ Cpeabl

3.4

Oco3HaBarh OIACHOCTH BO3/CHCTBUS Ha JKUBBIE OPraHU3MBI ONpPENETEHHBIX BEIIECTB, IOHUMAs CMBICH MOKA3aTels
IIJIK, mosicHATh Ha NpUMepax CIIOCOOb! yMEHBIICHHS ¥ IPEI0TBPANIEHHS HX BPEIHOIO BO3ICHCTBHS Ha OPraHU3M Ye-

JIOBCKa
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C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ IIPOBOJUTE BBIYUCJIICHHUS C HMCIIOJIb30BaHUEM MNOHITHA «MacCoOBas HOJIS BEIIECCTBA B pac-
TBOPE», 00BEMHBIX OTHOIIEHHH I'430B IIpH XUMHUYECKUX PCaKIHIX, MACChl BellleCcTBa UIIU 00BEMa ra3oB II0 U3BECTHO-

My KOJIMYECTBY BEIECTBA, MAacCe Ml 00BEMY OJIHOTO U3 YUaCTBYIOIINX B PEaKI[HH BELIECTB, TEILIOBOro 3 dexTa pe-

aKIIMH Ha OCHOBE 3aKOHOB COXpPAaHCHHS MacCChI BEIIECTB, IIPEBPAICHUA U COXPAaHCHUS SHCPTUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUS

10 KJIACC
7“17(011 IIpoBepsiemblii 3Jié;1eHT coneg?xréimn 7 7 B -
1 Teoperuyeckne 0CHOBBI OPraHUYECKOM XUMUU
L1 ITpeamet opranmyeckoi XUMUH: ¢8 BO3HUKHOBEHHUE, PA3BUTHE U sHavenwe B nonyquﬁH HOBBIX Bemeaﬁ 17} MaTepH.éjIOB. Teopus |
' CTPOECHUS OpraHuYecKuX coequHeHn A.M. ByTneposa, €€ 0CHOBHEBIE ITOJIOXKEHHS
12 .CTp}’KTypHI;ie bopMy Bl opra;mqecxnx BEIIIECTB. FoMonomﬂ, I/I30MCES)I/I§I. XHMHeCKast CBSIZb B OpraHHYECKHX coenHHéﬁﬁﬂx = |
' OJTMHApPHEIE U KpaTHbIE CBA3M. IIpencTaBiienne o KiraccCupuKaIuu OpraHuueCcKUuX BEIECTB |
13 HdMeHmaTypa opréﬁﬁqecxnx COEIUHEHHH (éHCTeMaTquc‘ka{ﬁj U TPUBUAJIbHBIE R —— Ba)KHEHIITHX nééﬁéraxsmeneﬁ KJac-
' COB OPraHMYECKUX BEIIECTB
2 Yri1eBo10pOIbI 7 7
- 21 AJIKaHBIZ cocTaB U CTPOCHHE, FOI;;IOAL)FHLICCKHI‘/'I psn. Me}aH U 9TaH — Hpocféﬁmne npéﬁcraBernH anKaH;n; (pﬁéﬁ;iECKHe U XH-
' MHUYECKHE CBOUCTBA (PEAKIMU 3aMEIIECHNS ¥ TOPEHHS), HAXOXKIACHHE B IIPUPOJIE, OJTyYEHHE U IPIMEHEHHE |
AJﬁ(eHH: COCTaB U CTpééﬁHe, rOMonorﬁquKHﬁ psn. Otuen u IV'II-);)EI“'II/IHCH — IPOCTEHIINE NPEICTABUTENH AIKEHOB: (1)1/1314‘16&1&/16
2.2 ¥ XUMHYECKHE CBOMCTBA (PEAKIUM THAPHPOBAHUS, TAIOTCHUPOBAHUS, THIPATAIMH, OKUCIEHUS U II0JAMEPH3AIAH ), IOy YEHHE |
U IPUMEHEHHE
’3 VAJIKaIII/IeHBIZ 6}&5&1%?{-1,3 u MeTHﬁGyTanHeH-l,3: CTp;)eHHe, BaXHEHIIHE XHMquCKﬁe CBoﬁc;ﬁé EI‘)eaKI_II/I}I HOJIMMEPHU3AIHN).
. ITomy4yeHre CHHTETUYECKOTO KaydyKa U PEe3UHEI
24 | AJIKMHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHsI, TOMOJIOTHUYECKUH Psill. AllETHIIEH —”HpOCTeI‘;IIHI/II\/'I IIpeJCTaBUTEIh AKHHOB: COCTaB,
. CTpoeHue, (pU3HYECKHE M XMMHYECKUE CBOMCTBA (PeaKIiU IMIPUPOBAHMSI, TAIOTEHMPOBAHMS, TUAPATALlMH, TOPEHHUS), TIOTyYe- J




HHUC U IPUMCHCHHUEC

2.9

2.6

Apensl. bensoi: coctas, cTpoenne, Gu3HUecKHe U XUMAYECKUE CBOMCTBA (PEaKIluy raJOreHUPOBAaHKS ¥ HUTPOBAHMS), IIOTyde- |
Hie U npuMeHeHue. Tomyou: cocTas, cTpoeHHe, PU3NUECKUEe U XUMUYECKHE CBONCTBA (PEaKlUK rajoreHHPOBAHHUS W HETPOBA-
HUSA), TIOJyYeHHE W IpHMeHeHHe. TOKCHYHOCTh apeHOB. ['eHeTHuuecKas CBsA3b MEXKIy YIIIEBOIOPOJAaMH, MPHHAMLIEKAITAME K

Ppa3JIM4IHBIM KJIacCaM

IIpupo/iHbIE HCTOYHMKH yTIIeBOROPoa0B. [IpuponHEii ra3 u nonyTHbie HedTsHble rassl. Hedts u €€ mpoucxoxaenne. Cocobst
1epepaboTKH HE(TH: NEpEeroHKa, KPeKHHI (TePMUYECKHUi, KATAIUTHIECKHH), MUPOoJu3. IIpomyKTsl mepepaboTkM HE(TH, MX

NPUMEHEHHE B IPOMBINIIEHHOCTH H B OBITY. KaMeHHBIH yrosb i IpoAyKThI ero nepepaboTKu

KchopoaconepmamHe OpraHu4Y€CKHE COCTUHCHUA

3.1

IIpenenbHbIE OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHON: CTPOCHHE, DU3UYECKHE U XMMHYECKHE CBOWCTBA (PEaKIUM C aKTUB-
HBIMH METaJlJIAaMH, TaJIOT€HOBOIOPOJAMH, TOPEHHE), IPUMEHEHUE. BoTopoHEIe CBA3M MEXIy MOJIEKYJIaMH CIUPTOB. J{elcTBHE
MeTaHOJIa U 3TaHOJIa Ha OPraHu3M 4YejoBeKa. MHOroaroMHble CIIAPTHL. DTHIICHTIIMKONb U TJHIEPHH: CTPOEHHE, (PU3HUECKHE U
XAMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHME CO INENOYHBIMUA METAIAMH, Ka4eCTBEHHAs PEaKiis Ha MHOTOATOMHBIE CIIUPTEL).

I[CﬁCTBHC Ha OpraHu3M 4Ye€JIOBCKa. HpI/IMCHeHI/Ie TJIMIEpHUHA U STHJIICHTJIUKOJIA

ER)

®eHoI: CTPOEHUE MOJIEKYJIBI, (PU3UYECKHE B XUMHIECKUe cBoicTBa. ToKkcHuHOCTh (eroa. IlpuMenenne penomna

33

Anperuapl u KETOHBI. q)OpMaJIBI[eFPIII, alleTAIBACTUA: CTPOCHUE, (1)H3PI‘{CCKI/I€ U XHMHYECKHE CBOMCTBA (peaKHHH OKHCJICHHA U

BOCCTAHOBJICHHS, KAYCCTBCHHBIC peaKIII/II/I), IIOJIyYCHHUE U IIPUMECHCHHEC

3.4

OnHOOCHOBHBIE ITpeJieTbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsA KMCIOTEL CTPOCHHE, PH3UYECKUE U XHMUYECKHE

CBOMCTBA (CBOMCTBA, OOIIHe M1 Kilacca KUCIIOT, peaKus dTepu(GUKaIni), HoiydeHne u npumerenne. CTeaprHOBas U OJEMHO-

Basli KUCJIOTHI KaK IIPEACTAaBUTCIIN BBICIIHX Kap6OHOBBIX KHUCIIOT. MblTa KakK COJIM BBICIIUX Kap6OHOBLIX KHCJIOT, X MOIOLICC

nelcTBHE

3.5

CriioxHble 2QHpHI KaK MPOM3BOJHEIE KAPOOHOBBIX KHCIIOT. I napomnu3 cnoxubix 3¢pupos. JKupsr. ['uaponns xupos. [IpuMenenne

JKUPOB. bHoornyeckas poyp XHpPOB




3.6

YIIeBOMIBL: COCTaB, KIACCH(PUKALMS yIIeBOJOB (MOHO-, AU~ U Monucaxapu isl). [Joko3a — IpocTeiI il MOHOCAaXapHI: 0coOeH-
HOCTH CTPOCHHUS MOJIEKYJIbI, (pU3MYECKHE M XUMUYECKHE CBOMCTBA (B3ammoeiicTere ¢ rumpokcuaom Meau(ll), okucienue am-
MHaYHBIM pacTBOpoM okcua cepebpa(l), BoccTaHOBIEHHE, OPOXKEHHE IIFOKO3bI), HAXOXKICHHE B IPHPO/IE, IPEMEHEHHUE, OHOTIO-
rpdeckas poisb. @orocunTes. PpykTo3a Kak M30Mep INIIOKO3BL. Kpaxman u 1enono3a kak npupogabie nomuMepsl. CTpoeHne

Kpaxmajia 4 IEeJIIFOJIO3EI. dusnyeckre ¥ XUMHYECKHE CBOMCTRA Kpaxmalia (FI/I,HpOJ'II/I?», KadeCTBCHHAas peaKIus C I/IOI[OM)

A30Tcoz[ep>1<amne OPraHuYCCKHUEC COCOTUHCHUS 1

4.1

AMUHOKHCIIOTHI KaK amM(pOTepHBIE OpraHUYecKHe coenuHeHNs. PU3NUeCKue U XUMUIECKUE CBOHCTBA AMUHOKHCIIOT (Ha IIpHMe-

pe FJIHIIHHa). buonornueckoe 3HaYeHHE AMUHOKHCIIOT. HCHTI/II[BI

4.2

benku xax IIPUPOAHBIE BBICOKOMOJIEKYJIAPDHBIC COCIUHCHMUS. HepBI/I‘IHaSI, BTOpUYHAsA W TPETHYHAsA CTPYKTypa OeNKOB.

XUMHYECKHEe CBOMCTBA OEJIKOB: I HIPOJIN3, AeHATypalus, KaY4CCTBCHHBIC PCAaKIIMHU Ha Oenku

BBICOKOMOJICKYJDIPHBIC COCIUHCHU S

5.1

OCHOBHBIC IIOHATHS XUMHH BBICOKOMOJIEKY JIIPHBIX COCTUHEHUM: MOHOMCECD, IOJIUMEDP, CTPYKTYPHOE 3BCHO, CTCIICHDb IIOJIMMCPH-
3alluy, CpeaHdsd MOJICKYJIApHas Macca. OcHOBHEIE METOAbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHECHUN — ImoJMMEpu3anusa u

IIOJIMKOHACHC CAITH

52

OKCIIEPHMEHTAIIbHBIE METOIBI H3YUEHHUs BEIECTB U UX IIPEBPAIICHUN: 03HAKOMIICHHE C 0OPa3aMy IPHPOAHEIX H HCKYCCTBEH-

HBIX BOJIOKOH, IIJTaCTMAacC, Kay4yKOB. HonyquHe CHHTCTHYCCKOI'O Kay4dyKa U pPE3UHBL




11 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COEPIKAHHS
1 Teoperudeckrie OCHOBBI XUMHH
XUMHYCCKHIL 3JIEMEHT. ATOM. SIIpo aToMa, H30TOIBL. DIEKTPOHHAs 060109Ka. DHEPreTHYECKHE YPOBHH, OLYPOBHH. ATOMHbIE
1.1 opburanm, s-, p-, d->nemenTbl. OCOOEHHOCTH pacrpeeNeHHs dMeKTPOHOB IO OPOUTAISAM B aTOMAX 3IEMEHTOB IIEPBBIX YETBIPEX
’ IIEPUOIOB. DIEKTPOHHAS KOH(QUTYpAITHsi aTOMOB
‘ Ilepuoguueckuii 3akoH U [leproanyeckas cucTeMa XUMUYECKUX JIEMEHTOB JI.W. MeHﬂeneeBa CBs13pb HepnozmquKoro 3aKOHa
12 9 u Ilepronnyeckoit cuctembl Xumudeckux dmeMenToB JI.VI. Menzerneea ¢ COBpeMeHHOH Teopueil CTPOCHHS aTOMOB. 3aKOHO- |
' } MEPHOCTH H3MEHEHHS CBOMCTB XUMHYIECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH IIPOCTHIX U CIIOKHBIX BEMIECTB 110 TPYIIIaM H IIEpH-
~ onam. 3HaquHe TIEPHOMIECKOTO 3aKOHA B PA3BHTHH HAYKH
CTpoeHHe BenecTsa. XuMUYecKas CBs3b. BUIBI XUMHUYECKOM CBSA3H (KOBaJIeHTHaH HeIIOJISIpHaSI U HOJI}IpHaﬂ HOHHasI, METaJIIH-
1.3 deckast). VIOHBI: KaTHOHBI M aHMOHBL MeXaHH3MBI 00pa30OBaHMs KOBAJIEHTHON XUMHYECKOH CBS3M (OOMEHHBIH M JTOHOPHO- |
aKuenTopHHH) Bonoponnast- cBsi3b
i 1.4 | BaneHTHOCTD. 9JI€KTpOOTpI/IIIaTeHBHOCTL CTeHCHB OKHUCJICHUS
. Beuecrsa MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOTO crpoeHH;L 3aKOH MOCTOSHCTBA COCTaBa BelNecTBa. THIIBI KPHCTAIUTHYCCKHX |
1.5 PEIIETOK. 3aBHCUMOCTh CBOKCTBA BEIIECTB OT THIIA KPUCTAUIMYECKOH penéTku. [[oHATHE 0 JUCTIepCHBIX cHcTeMax. VCTHHHBIE
| ¥ KOJUIOWJIHEIE pacTBOpBI. MaCCOBaSI JL0JIs1 BEIIECTBA B PACTBOpE |
1.6 Knaccuduxanus HeopraHuIecKux COEIMHEHNHA. HOMeHKJIaTypa HeopraHquCKnx BEIIECTB
17 XuMu4eckas peaxifusi. Knaccnquaupm XUMHUYECKHX pEaKUi B HEOPIraHUYECKOH M OPraHHYECKON XHMMH. 3a1<0H COXpaHeHI/ISI
' MAacChI BEIIECTB, 3aKOH COXPAHEHUS U NIPEBPALIEHUS SJHEPTHHU IIPH XUMHUECKHX PEAKIIHIX
1.8

CxopocTs peakiuy, e€ 3aBUCHUMOCTD OT Pa3InYHbIX (PaKTOpPOB




O6paTHMBIC PCaKInuu. XumMuyeckoe paBHOBECHUE. (DaKTOpBI, BIIMSIOMHNC Ha COCTOSHUAC XUMHYCCKOI'O PABHOBCCHAL. HpHHHI/IH Jle

1.9
[TaTenne
1?0 9J‘ICKTpOHI/ITI/I‘{eC£3.SI nuccoruanusi. CuibHBIE U éJIa6LI€ anekTposuThl. Cpena Bb)mmx paCTB(;pOB BCHJ;CCTBVIV KHCIasl, ﬁeﬁ%ﬁnmaa, |
' menoyHas. Peakiiuy noHHOro oOMeHa
1.11 OKI/ICJII/ITGJII)HO-BOCCTaHOBI/ITéJIBHBIC peakuuu 7
2 Heopranuyeckast xumus 7
Heﬁ;annm. Iomoxxenne HemerawioB B Ilepuommueckoit ‘(;ﬁCTeMe XuMH4eckux anemeHtoB .M. Menneneera u OC‘O—6>CHHOCTI/I ;
2.1 CTpoeHHs! aTOMOB. DU3UYECKHE CBOMCTBA HEMETALIOB. AJUIOTPOIHS HEMETAIOB (Ha IpUMeEpE KUCIOpoaa, cephl, Gocdopa u
yrieposa)
29 XHWMHYECKHE CBOMCTBA Ba)KHEUIITUX HeMeTaJIJ;(;B (rajioreHos, cebm, azoTa, d)ocq)opa, yrnepbaa U KpEMHHSI) U UX COEeTUHEHUN
' (OXCHI0B, KHCIIOPOCOAEPKAIUX KUCIOT, BOJOPOIHBIX COSAUHEHHH). [IpuMenenre BaKHEHIINX HEMETAIIOB U UX COEeUHEHHH
Mertassl. HonbmeHHe METaIOB B Hepno&ﬁéecxoﬁ CUCTEME xﬁMquCKHX 3JIEMEHTOB I[I/I Meﬁﬁe&églga. OcobenHoctu cTpoe-
2.3 HUS  DIIEKTPOHHBIX 000JOYeK aToMOoB MeTawioB. OOmme ¢usuyeckue cBoiictBa MertamwioB. CIUIaBel  MeETaJUIOB.
DIIEKTPOXUMUYECKUN PSIJ HAPSHKCHIM METAITIOB
24 XHMquCKﬁe— CBOMCTBA BamHeﬁmni MeTaJ'[JIOB (HaTpuii, Kan;lﬁ, KaJIBHHﬁ; Mar"Hui, aJ?IOMI/IHI/II‘;I, [II/IHK: XpOM, XKeJie30, MEJIb) U UX
' coequuenui. O0mue cocoOb! MOTyYeHHsT METAIUIOB. IIpuMEHEHIE METAIUIOB B OBITY M TEXHUKE
2.5 I'eneTnyeckas cBA3b HEOPraHMUECKUX BELIECTB, IPHHAIIICKANINX K Pa3IMIHLIM KJIaccaM
3 XUMUS ¥ )KU3Hb - 7

Ponb xuMuH B 00€CIIEYeHUH 3KOJOTHYECKOH, SHEPreTHYEeCKOM M MUMIEBOM O€30IaCHOCTH, Pa3BUTUM MEIHWIMHBL 1IoHATHE O

3.1

HayYHBIX METOJaxX IIO3HAHUS BELIECTB U XUMHYECKUX peaKIui

Ilpencrapnenus 06 oOMUX HAYYHBIX IPHHIUIAX IPOMBIIUICHHOTO MONyYeHHs BaXKHEHIINX BelecTB. YeIoBeK B MUpE BEIECTB
3.2 U MaTepPHAJIOB: BaXKHEHIIINE CTPOUTENBHEIE MATEPHAIbI, KOHCTPYKIIMOHHBIE MAaTePHANbI, KPACKH, CTEKIIO, KepaMUKa, MaTepHAIIbI

AL DJICKTPOHUKH, HAHOMATEpHUaJibl, OpraHUuYECKHUE U MUHEPAJIbHbIC y,uo6peHI/m




3.3

XuMus u 3O0POBBE YECJIOBEKA: IIpaBHJia HCIIOJIb30BaHUA JICKAPCTBCHHBIX IIperiapaToB, IIpaBUla 0€e30I1aCHOr0 MCIIOJb30BaHHUS i

npenapaToB OBITOBON XMMHUU B IIOBCETHEBHOM JKU3HU




		2025-09-01T15:05:31+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИЦЕЙ № 3 ТРАКТОРОЗАВОДСКОГО РАЙОНА ВОЛГОГРАДА"




