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HOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypoBHE cpeHero obIiero oopasoBanus pazpadoTana Ha ocHoBe DeepanbHOro 3aKo-
Ha oT 29.12.2012 Ne 273-®3 «O6 obpa3osanuu B Poccuiickoit deneparmmy», TpeOOBaHUI K pe3ylibTaTaM OCBOCHUS (e-
JiepalibHOM 00pa3oBaTeNbHON MporpaMmbl cpeaaero obmero obpaszosanus (POIT COO), npencraBneHubix B denepainb-
HOM TOCYAapCTBEHHOM oOpasoBaresibHOM ctanaapre COO, ¢ yuérom KoHuenumu npenopaBaHMsi y4eOHOTO IpeaMeTa
«XuMus» B 00pazoBaTeNbHBIX opranuzanusx Poccuiickoit @enepannu, peaan3yronmx OCHOBHbIE 00pa3oBaTeIbHbIE IPO-
TpaMMBI, 1 OCHOBHBIX HOJOKeHUil «Ctparernu pa3Butus BocnuTanus B Poccuiickoit ®enepanmu Ha mepuox mo 2025
roga» (Pacnopsoxenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY IOAXO0B K pa3padoTKe MPOTpaMMBI 10 XUMHH, K OTIPEIEICHUIO O0IIel cTpaTern 00y4eHus, BOCIIITA-
HUS U Pa3BUTHSA OOYJAIOIIUXCS CpeACcTBaMH yueOHoro mpenmera «Xumusi» ainsi 10—11 xraccoB Ha 6a30BOM ypoOBHE cO-
craBmwu KoHIMenrtyanbHble mojoxernss ®I'OC COO o B3anMooOyCIOBICHHOCTH IIEJIeH, COmep KaHMs, Pe3yIbTaToB 00y-
YeHUsI U TpeOOBaHMH K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB.

Xumnueckoe 00pazoBaHue, IOIy4aeMoe BBITYCKHHUKaMHU 0011e00pa3oBaTesbHOM OpraHu3anny, SBIsSeTCst HEOThb-
eMJIEMO YacThio UX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIINM 3TAllOM PEaIM3aliy Ha COOTBETCTBYIOIIEM eMy Oa-
30BOM YpPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIMX LEIOCTHONH CUCTEME XMMHYECKOro 00pa3oBaHMs. DTH LICHHOCTH Kaca-
I0TCS IO3HAHUS 3aKOHOB NPHUPO/BI, (OPMUPOBaHHS MUPOBO33PEHHUS U OOLIEH KyNbTYphbl YeJIOBeKa, a TAKKe IKOJIOTHYe-
CKM 00OCHOBaHHOI'O OTHOLICHUS K CBOEMY 3/I0pOBBIO M NMPHUPOAHOH cpere. Peanusyercs xumuueckoe oOpazoBanue o0y-
YAIOMMXCSA HA YPOBHE CPEAHET0 00mero oOpa3oBaHUs CPEACTBAMH Y4eOHOTO mpeaMera «XUMHA», COAEp)KaHue W IOo-
CTPOEHHE KOTOPOTO ONPENEIICHBI B IPOrpaMMe 0 XHMHH € YUETOM CrielM(UKH HAYKH XUMHUH, €€ 3HAUCHHUS B TIO3HAHUH
MIPUPOJIBI M B MAaTEpUATBHON JKU3HHM OOINECTBA, a TAKXKE ¢ YIETOM OOMHMX IeJeld M MPUHIUIIOB, XapaKTEPU3YIOLMIUX CO-
BPEMEHHOE COCTOSIHHUE CHCTEMBI CpeaHero odmero oopaszosanus B Poccuiickoit @enepanmi.

XUMHS Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK HUTPaeT 0co0yI0 POJIb B COBPEMEHHOM IUBIIIM3ALNH, B CO3/a-
HHUM HOBOH 0a3bl MaTepuanbHOI KyabTypsl. OHa BHOCHT CBOH BKJaJ B ()OPMHUPOBAHHE PalMOHAIFHOTO HAYYHOTO MBIII-
JICHUS], B CO3/IaHHE LIEJIOCTHOTO IMPEACTABICHUS 00 OKPYKaIOIeM MHpe KaK O €MHCTBE MPHPOABI U YellOBeKa, KOTOpOoe
(dopMupyeTcst B XMMUHM Ha OCHOBE IMOHMMAaHUsI BEIIECTBEHHOI'O COCTaBa OKPYIXKAIOLIET0 MUPA, OCO3HAHUS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEIIECTB, UX CBOIICTBAMHU U BO3MOXHBIMH 007aCTAMH IPUMEHEHHUS.

TecHO B3aMMOJAEHUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XMMMs CTajla HEOTHEMJIEMOM 4acTbl0 MHPOBOM
KYJIBTYpbI, HEOOXOUMBIM YCIOBHUEM YCIIEIIHOTO TPy/Aa U JKU3HHM Ka)</10ro 4ieHa ooOmiectBa. CoBpeMEHHAss XMMUs Kak
HayKa CO3MaTellbHasi, KaK Hayka BHICOKMX TEXHOJIO'MU HAlpaBjieHa Ha pPelleHHE TN00ajbHBIX MPOOJIEM YCTOHYMBOTO
Pa3BHUTHS YEJIOBEUECTBA — CHIPHEBOH, SHEPT€THUECKOM, MMNIIEBOH, IKOJIOTHIECKON O€30MaCHOCTH M OXPaHbI 3[0POBBSI.

B cooTBercTBMM ¢ OOIMMHK IETSIMH M NPUHIWIAMU CPEIHETO OO0Iero oOpa3oBaHUs cOlEpKaHHE MpeaMeTa
«Xumus» (10—-11 xmaccsl, 6a30BBIi ypOBEHb W3YUCHHUS) OPHEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYIbTYpPHYIO MOJI-
TOTOBKY OOYYaroIuxcsi, HEOOXOJUMYIO MM Ul BEIpAaOOTKH MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOYCHUS B
XKHU3Hb COIMYMa, POJOJDKEHUS 00pa30BaHuUs B PA3IMIHBIX 00IaCTIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMUEH.

CocTaBisromuMH IpeaMeTa «XUMUs SBIAIOTCS 0a30BbIe Kypchl — «Opranuueckas XxuMusa» U «O061mas u Heop-
TaHWYeCKasg XMMUA», OCHOBHBIM KOMIIOHEHTOM COJEpPKAaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3Ha-
HUIl 110 HEOPTaHWYECKON XMMHHU (C BKIIOYEHHEM 3HAHUHM U3 0OIIel XUMHUM) M opraHunyeckoid xumuu. PopmMupoBaHue
JTAHHOM CHCTEMBI 3HAaHUH IPU W3YUEHHUH MpeMeTa 00ecredrBaeT BO3SMOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus Be-
IIECTB HA OCHOBE OOIINX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa conepxkanusi KypcoB — «Opranndeckas Xumusi» u «O01mas 1 HeopraHuieckasi XuMus» chopMUPOBa-
Ha B IPOrpamMMe 10 XMMHHU Ha OCHOBE CHCTEMHOT'0 TI0/IX0/1a K M3YUSHHIO Y4eOHOro MaTepuaia u 00ycloBlIeHa HCTOpHYIE-
CKM 0OOCHOBaHHBIM Pa3BUTHEM 3HaHMH Ha ONpENENEHHBIX TEOPETHYECKUX yPOBH:X. Tak, B Kypce OpraHM4ecKod XUMUH
BEIIIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUH CTPOSHHS OPTaHUYECKUX COSANHEHHH, a TaK)Ke Ha ypOBHE
CTEPEOXUMUYECKUX U AIICKTPOHHBIX IIPEACTaBICHNI O cTpOoeHHH BemiecTB. CBeaeHNs 00 M3ydaeMbIX B Kypce BELIeCTBax
JIAl0TCSI B Pa3BUTUH — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEAMHEHWH. B Kypce opranmueckoi
XMMUH TI0Jy9aloT pa3BUTHE c(QOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUs NMEPBOHAYAIBHBIC MPEICTAB-
JICHUS] 0 XUMHYECKOM CBSI3H, KJIacCU(PHUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS,
0 XUMUYECKOH PEaKIUU.

ITosr HOBBIM yIJIOM 3peHHs B IpeaMeTe «XUMUsS» 6a30BOTO YPOBHS PaccMaTpUBAETCs H3yUCHHBIH Ha ypOBHE OC-
HOBHOTO 00m1ero o0pa3oBaHUs TEOPETHYECKHH MaTeprant W (aKTOIOTHYECKHE CBEICHHS O BEUIECTBAX M XUMHUYECKON
peakmmu. Tak, B 9acTHOCTH, B Kypce «OO0Imas n HeopraHmdecKast XUMISD 00yJIaroluMcs MPEI0CTaBIIEeTCSI BO3SMOKHOCTD
0CO3HATh 3HAYCHHE MEPHOANYECKOr0 3aKOHA C OOIIETEOPETHIECKUX M METOAOJIOTHYECKHX TTO3UINH, TITy0XKe MOHATH MC-
TOpHYECKOe U3MEHEHHE (PYHKIMI 3TOTO 3aKOHA — OT 00001IatoIIeH 10 00BSICHSIOMEH U TPOTHO3UPYOLIEH.

Enunas cucteMa 3HaHMH 0 BaKHEHIINX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a TAKIKE O
XMMHYECKHUX PEaKIUsAX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX NMPOTEKaHMs JomoHseTcsd B Kypcax 10 u 11 kmaccoB anemeH-
TaMH COJIep KaHHsI, UMEIOIINMH KYJIBTYPOJIOTHYECKAH M TIPUKJIAHON XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT IIOHUMAHHUIO
B3aMMOCBSI3M XUMHH C JPYTUMH HayKaMH, PaCKpBIBAIOT €€ poJib B IO3HABATENBHON U MPAKTUYECKON AEATENLHOCTH Yelo-
BEKa, CIIOCOOCTBYIOT BOCIMTAHHUIO YBAKEHHUS K IPOIECCY TBOPUECTBA B 00IACTH TEOPUH W MPAKTHUECKUX MPHIIOKECHUN
XFMHH, TIOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JHMYHOCTHO 3HAYMMBIX NMpoOiieMaX, CBA3aHHBIX C
XMMUEH, KPUTHIECKH OCMBICIIMBATh HH(GOPMAIMIO U IPUMEHATH €€ I HMONOJIHEHUS 3HAHUH, PELICHNS HHTEIIICKTYallb-
HBIX M DKCIIEPHMEHTAIBHBIX HCCIIEOBATENbCKUX 3a/1a4. B menom conmepxanne yueOHOro mpenmMeTa «XHMHS» JaHHOTO
YPOBHSI M3Y4YEHHS OPHEHTHPOBAHO Ha (POPMHUPOBAHHE Yy OOYUAIOIIMXCS MHPOBO33PEHUYECKON OCHOBBI [UIS NMOHUMAaHHSA
¢mrocopckux nAeH, TaKuxX Kak: MaTepHaIbHOE €IWHCTBO HEOPTAHWYECKOTO M OPTaHWYECKOTO MHUpA, 0O0YCIOBICHHOCTD



CBOICTB BELIECTB MX COCTAaBOM U CTPOEHHMEM, II03HABAEMOCTbH NPHPOJAHBIX SBICHUH MyTEM SKCHEPHUMEHTA U PELICHUS

MIPOTUBOPEYHH MEXIY HOBBIMU (DaKTaMHU U TEOPETHYECKUMHM INPEIIOCHIIKAMH, OCO3HAHUE POJIM XUMUHU B PEILICHUH DKO-

JIOTHYECKUX NPOo0JIeM, a TakxkKe IIpo0iieM cOepeskeHNsI IHEPTETHYECKUX PECYPCOB, ChIPbsS, CO3JaHUs HOBBIX TEXHOJIOTHH 1

MaTepHaoB.

B nnane peuenus 3aqay BOCIHMTAHUS, Pa3BUTHS M COLUATU3AINY 00YUYarOIMXCsl TPUHSTHIE IPOTPaMMOA 110 XH-
MUH NOAXOBI K OTPEENICHNUIO COAEPIKaHUs M IOCTPOCHHUS TIPeIMeTa MPpeAyCMaTpUBalOT (POPMUPOBAHUE YHUBEPCATIBHBIX
y4eOHBIX ACHCTBHUIL, MMEIOIMX 0a30BOE 3HAYCHUE ISl PA3IMYHBIX BHIOB JESTEIHLHOCTH: PEIICHUS MPoOIeM, MOHUCKa,
aHamm3a M 00paboTKN HH(OPMAIIH, HEOOXOIUMBIX I IPHOOPETEHNUS OTIBITA MPAKTUIECKOM M MCCIIeJOBATEIILCKOM JIes-
TEJILHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUH XUMHUHU.

B mpaxtuke npemnonaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, TaK M HA YPOBHE CPEIHETO
o0mmero oOpa3oBaHus, IIPU ONPEAEICHHH COACPKATEIbHON XapaKTEPUCTHKH LENeH N3ydeHUs IpeaMeTa HalpaBlICHUEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAIULUOHHO NpU3HaETCS GOpMUpOBaHHE OCHOB XMMHUYECKOW HayKH Kak 00JIacTH COBpe-
MEHHOT'0 €CTECTBO3HAHU, IPAKTUUECKOMN AEATEIBHOCTH YeJI0BEKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOH KyJnbTypsl. C
METOJMYECKON TOUKH 3pEHMS TaKOU MOIXO0] K ONpPEIeICHHIO Lieslel U3ydeH s IIpeAMeTa SIBJISITCS BIIOJIHE ONPaBAaHHBIM.

CoryacHO JJaHHOW TOYKE 3pEHUs IJIaBHBIMH LESIMH M3y4eHHs npeaMeTa «XuMus» Ha 6azoBom yposae (10 —11
KJ1.) SIBJISIFOTCSI:

e (HOopMHpPOBAHUE CHCTEMBl XUMHYECKUX 3HAHUI KaK BaKHEWIIEH COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MH-
pa, B OCHOBE KOTOPOH JIe)KaT KIFOUEBBIC MOHSTHS, (hyHIAaMEHTAIbHBIC 3aKOHBI M TEOPHU XHMHH, OCBOCHHE S3bIKa
HayKH, yCBOCHHUE U MOHUMAaHHUE CYIIIHOCTH JOCTYIHBIX 0000IIEeHNI MUPOBO33PEHIECKOT0 XapaKTepa, O3HAKOMJICHHE C
HCTOpHEH UX Pa3BUTHUS U CTAHOBIICHHUS;

e (HopMHpPOBaHHE U PA3BUTHE NPEICTABICHUN O HAYYHBIX METOJax MO3HAHMS BEUICCTB U XMMUYECKHX PEAKILMH, HE0O-
XOAUMBIX JJISI TPUOOPETEHNs yMEHUH OPUEHTUPOBATHCSA B MUPE BEIECTB U XMMUYECKUX SIBICHUH, IMEIOIIIX MECTO B
TIPUPOJIE, B IPAKTUYECKON W TTOBCETHEBHOMN JKU3HH;

® pa3BUTHE YMEHHH U CIIOCOOOB NESTENILHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U OOBSICHEHHUEM XMMHUYECKOTO 3KCIEpH-
MEHTa, COOJIF0IEHHEM MPaBUII 0€3011aCHOT0 00paIIeHNs C BEECTBAMHU.

Hapsany c atum, conepkatenbHas XapaKTepHCTHKA Leled U 3a7jay U3ydeHHUs MpeaMeTa B MporpaMme o XUMHU
YTOYHEHA M CKOPPEKTHPOBaHa B COOTBETCTBUH C HOBBIMH IPHOPUTETAMH B CHCTEMeE cpelHero oobuero odpazosanus. Ce-
TOJHA B IPENOoJaBaHUM XUMMU B OOJIBIIEH CTEMEHU OTHAETCA NMPEeNNOYTeHHEe MPAaKTHUYECKOW KOMIIOHEHTE COIepKaHUs
00y4eHusI, OpUECHTUPOBAHHONW Ha MOJATOTOBKY BBITyCKHUKA 00IE00pa30BaTeIbHON OpraHU3aliH, BIaACIoero He Habo-
POM 3HaHUH, a PyHKIMOHAIFHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHSMH aKTUBHOTO MOJTY4EHHS 3HAHUH U IIpH-
MEHEHHS UX B PEalbHON JKU3HM AJISI PELICHHS IPaKTHIECKUX 3a/1ad.

B cBsi3u ¢ 3TUM TpH U3YUYEHUH IpenMeTa «XUMES» JOMHUHHUPYIOIIee 3HaUeHHE MTPHOOPETAIOT TaKHE LENU U 3a-
Ja4d, KaK:

ajanrtanys o0yJaromuxcs K yCJIOBHSM JAMHAMHYHO Pa3BHBAIOIIETOCS MHpa, (POPMHPOBAHNE MHTEIUICKTYaIbHO
Pa3BUTON JTMYHOCTH, TOTOBOI K caM00Opa30BaHUIO, COTPYAHUIECTBY, CAMOCTOSTEIFHOMY INPUHATHIO TPAMOTHBIX pelle-
HUI B KOHKPETHBIX JKM3HEHHBIX CUTYAlUX, CBA3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM;

dhopmupoBaHre y 00OydaroIUXCsl KIFOUEBBIX HABBHIKOB (KIIOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIbHOE
3HAYEHHE ISl PA3JIMYHBIX BUJIOB JAEATEIBHOCTH: pellieHus mpobeM, MoKucKa, aHanu3a U 00paboTku nHpopMmaluu, HeoO-
XOIMMBIX JUISI TPUOOPETEHHS OIbITA AEATEIEHOCTH, KOTOpas 3aHMMaeT BAKHOE MECTO B IMO3HAHMM XUMHH, a TaKXKe I
OIIEHKH C MO3MIUI KOJIOTHUECKOH 6€30IacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKHUX MPOIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPeLy;

pa3BHUTHE MMO3HABATEIBbHBIX MHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPYECKHUX CHOCOOHOCTEH 0O0ydarouuxcs: CIo-
COOHOCTH CaMOCTOSTEIIFHO IPHOOpETaTh HOBBIE 3HAHUS 110 XUMHU B COOTBETCTBUH C )KM3HEHHBIMU HOTPEOHOCTIMHU, HC-
TI0JIb30BaTh COBPEMEHHBIE MH(OPMALMOHHBIE TEXHOJIOTHU IJIs TIOMCKA M aHalu3a y4eOHOH M HAy9YHO-TIONYJISIPHOH HMH-
(hopMaIy XUMUYECKOTO CO/ICPKAHMS;

(hopMupOBaHKE U PAa3BUTHE Y O0YYAIOIIMXCS aCCOLUMATUBHOTO M JIOTHYECKOTO MBIIIJICHUS, HAOII0JaTeIbHOCTH,
cOoOpaHHOCTH, aKKyPaTHOCTH, KOTOPbIe OCOOCHHO HEOOXOANUMBI, B YaCTHOCTH, IIPU MJIAHUPOBAHUH U NMPOBEACHUU XHMH-
YEeCKOT0 3KCIIEPUMEHTA;

BOCTIMTaHME y 0oO0y4aromuxcsa yOekIEHHOCTH B TYMAaHHCTHYECKON HANPaBICHHOCTH XMMUH, €€ BaXKHOW POJIM B
pemeHnn TI00ambHBIX Tpo0IeM ParMoHAIEHOTO MPHUPOIOTIONB30BAaHNS, TOMOTHEHNS SHEPIeTHIECKUX PECYPCOB U CO-
XpaHEeHUs IPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOLICHHS K MPHPOJIE H CBOEMY 3A0POBEIO,
a TaKKe NMPHOOPETEHUsI OIBITA MCIIOJIB30BAHMS MOJYUYSHHBIX 3HAHWH JUISl IPUHATHS TPAMOTHBIX PEIICHUH B CUTyalusX,
CBSI3aHHBIX C XUMWYECKUMH SIBIICHUSMH.

B yuebHOM maHe cpenHero o0mero oopa3soBaHus mpeaMeT «XHUMUs» 0a30BOro ypoBHs BXOJHT B COCTaB Npe/-
MeTHOH o6nacTn «EcTecTBeHHO-HAyUYHBIE IPEIMETHD.

OO1ee ymMcI0 YacoB, OTBEAEHHBIX U U3YUYEHUs] XMMHUH, Ha 6a30BOM YPOBHE CpEIHEro o0mero oopa3oBaHUs,
cocraBisier 68 yacos: B 10 xiacce — 34 vaca (1 gac B Hezeno), B 11 kimacce — 34 vaca (1 yac B Hezpenmo).

IIporpamma Oynet peann3oBana B 10A u 10b xmaccax 3a 33 gaca, B 11A - 3a 34 gaca. [Iporpamma B 10 ximaccax
OyzeT BBHIIIOJTHEHA B TIOJTHOM 00BEeMe 3a CUeT YIUTOTHEHUS MaTepraa.



COJAEPXAHUE OBYUEHUSA
10 KJIACC
OPTTAHHNYECKAS XUMUS

Teoperuyeckne 0CHOBbI OPraHMYecKOii XMMUHI

IIpeamer opranuyeckoil XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE B MOJYYSHUH HOBBIX BEIECTB U Ma-
TepuasioB. Teopust cTpoeHuss opraHuueckux coeguHeHuit A. M. bytnepoBa, e€ ocHOBHBbIE MoJiokeHUs. CTPYKTypHbBIE
(hopMyITBl OPraHUIECKHUX BEIIECTB. I oMOIOTns, n3oMeprst. XUMHUIECKasi CBA3b B OPTAHWICCKUX COCOMHEHUSIX — OJUHAP-
HBIC ¥ KPAaTHBIE CBS3H.

IIpencraBnerne o kIaccH)UKAUN OPTaHUYECKUX BemecTB. HoMeHKIaTypa opraHudecKuX COeANHEHUN (CUCTe-
MaTH4YeCKasl) ¥ TPHBHAJIbHBIC HA3BaHUS BAKHEHUIIHX IPEICTABUTEICH KIIACCOB OPTAHNIECKHUX BEIICCTB.

OKcIepUMeHTaIbHBIE METOBl N3YUCHHS BEIIECTB M MX IPEBPAIICHUI: O3HAKOMIICHHE ¢ 00pa3laMi OpraHHde-
CKHX BCIIECTB U MaTEpUAIaMU Ha MX OCHOBE, MOJICITUPOBAHKUEC MOJICKYJI OPTaHHYCCKUX BEIICCTB, HAONIOJICHHUE U OIUCa-
HHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUI0 OPTAaHMYCCKUX BEIIECTB MPH HArPEBaHUM (IUIABICHHUE, OOYTIIHMBAHUE
U TOpeHue).

YriieBoaopoasl

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHUYCCKHUH psif. MeTaH u 3TaH — MPOCTEHIINE MPEACTABUTEIN alIKAHOB: (PH-
3MYCCKHE U XUMHUCCKUC CBOMCTBA (pCaKI[MM 3aMEIICHUS M TOPCHUs), HAXOXKICHUE B MPUPOJIC, MOTyYCHHE U MPUMCHE-
HHE.

AJIKEeHBI: COCTaB U CTPOCHHE, TOMOJIOTHICCKUHN psiA. DTHICH U MPOIMMICH — MPOCTEHIINE TPEACTaBUTEIIH aJIKe-
HOB: (pM3WYECKUC W XMMHUICCKHE CBOWCTBA (PEaKkIMH THIPHUPOBAHIS, TaJIOTCHUPOBAHUS, THIPATAIINH, OKUCICHHUS U TIO-
JTUMEpHU3aIiN), TOTyUCHNE U IPUMEHCHHE.

Anxanuensl: Oyraguen-1,3 u metunOyranueH-1,3: cTpoeHne, BaKHEHITHE XAMHUICCKIE CBOWCTBA (PEaKmus Mo-
muMepu3aun). [lomydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. AUETHIICH — MIPOCTEHIINIA TPEACTABUTEND aJl-
KHHOB: COCTaB, CTPOCHHE, (DU3UYECKUC U XUMHUUCCKUE CBOWCTBA (pEaKIMU THMIPUPOBAHU, TAJIOTCHUPOBAHUS, THApPATA-
1MW, TOPEHUs), OTYYCHHE U TPUMEHEHHE.

Apenbl. Bensoi: coctaB, cTpoeHue, (pU3MYCCKHE U XUMHUUCCKUE CBOWCTBA (PEaKI[iK TalOreHUPOBAHUS U HUTPO-
BaHUs), MOJIyUYCHHE U puMeHeHue. Tonyon: cocmas, cmpoenue, usuueckue u Xumuieckue coUCmsa (peakyuu 2aioze-
HUPOBAHUSl U HUMPOBAHUS), NoLyueHue u npumenenue. TOKCHIHOCTh apeHOB. ['eHeTHUecKasi CBS3b MEXKIY YIIEeBOAOPO-
JaMH, TIPUHAUICKAIIMHA K Pa3TUIHBIM KIaccaM.

[IpupoaHbIe UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHsIil ra3 U MOMyTHEIE HeBTIHBIC Ta3bl. HedTs 1 e€ mpomcxox-
neane. CocoOsl mepepadoTKu He(pTH: TeperoHKa, KPEeKUHT (TepMHUYCCKHN, KaTaTUTHICCKIi), muponn3. [IpoayKTel me-
pepaboTKu He(TH, X IPUMEHEHUE B IPOMBIIUICHHOCTH U B OBITYy. KaMEeHHBIN yTOJb W MPOIYKTHI €T0 IepepadoTKH.

DKCcIepUMEHTaIbHBIC METOABI U3YYCHUS BEIICCTB W MX MPEBPAIICHUHA: 03HAKOMIIEHHE ¢ 00pa3laMy IUIACTMACC,
Kay4yKOB U pe3uHbl, KOJUIeKIun «HedTh» u «YTomb», MOAETUPOBaHNE MOJIEKYJ YIIeBOJOPOAOB U TajJOreHOPOU3BO/I-
HBIX, IPOBEJCHNE MPAKTUIECKON PabOThI: IOJyUYEHUE ITUJICHA U U3YUYECHUE €TO CBOMCTB.

PacuéTtHrlie 3amaumn.

Boruncnenust mo ypaBHEHHIO XUMHUYECKOH peaknuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIH
MPOJIyKTa PEaKIMy M0 U3BECTHBIM Macce, 00bEMY, KOMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIM MPOAYKTOB PEAKIIHH ).

Kucaopoacoaepxaniue oprannyeckue coeJuHeHust

[IpenensHBIe OJHOATOMHBIE CIUPTHL. METaHOT W 3TAHON: CTpOeHUE, GU3NIECKUE M XIMMHUIECKHE CBOUCTBA (pe-
aKIUH C aKTUBHBIMH METAJJIAMH, TAJIOTEHOBOIOPOIAMH, TOPEHHE), MPUMEHeHHE. BOIOPOAHbIE CBSA3M MEXIY MOJIEKYJa-
MU cTipTOB. JleficTBHE METaHOIa ¥ STAaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHBIE CIIAPTHL. JTUICHTINKOIb U TIWICPHH: CTPOCHUE, (PU3MIeCcKie U XUMHUYECKIE CBOWCTBA (B3aH-
MOJICHCTBHE CO IICIOYHBIMHA METaJUTaMH, Ka4eCTBECHHAs pEakiis Ha MHOTOATOMHEIC CIHPTHI). [leiicTBHEe Ha OpraHU3M
yenoBeka. [[puMeHeHne TIIMIepruHa U STHICHTIIHKOJIS.

®deHoJI: cTpOCHUE MOJIEKYIIbI, (pU3NYEeCKHe U XUMHUUeCKHe cBoWcTBa. ToKcHuHOCTh (peHona. [IpumeHenue Gexo-

na.

Anprerunsl U kemonvl. PoOpMabIeT, aneTaibIeTu]: CTpoeHNe, pru3ndeckne H XMMUYeCKHe CBOMCTBA (peak-
IIHUH OKHCJICHHUA U BOCCTAHOBJICHHUA, KAYCCTBCHHBIC peaKupm), TMOJIYYCHUE U IPUMCHECHUE.

ORHOOCHOBHBIE TIPEIeNbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHAs KUCIIOTHI: CTPOEHUE, (pr3mIecKue
U XMMHYECKHEe CBOMCTBa (CBOMCTBaA, o0IIMe I Kilacca KHUCIIOT, Peaknus TepH(UKanny), NOITydYeHHE U IpUMEHEHHE.
CreaprHOBas ¥ OJICMHOBAsI KUCJIOTHI KaK MPEACTaBUTENH BBICIIMX KapOOHOBBIX KUCIIOT. MBIJIa KaK COJIM BBICIIUX KapOo-
HOBBIX KHCJIOT, UX MOOLIEE AEHCTBUE.

CroxxHble 3QUPB KaK NPOU3BOIHBIE KAPOOHOBBIX KHUCJIOT. ['Maponu3 cioxkHbIx 3¢upos. XKupsl. ['uaponus xu-
pos. [Ipumenenue xxupoB. buonoruueckas poib JKUPOB.

VYrneBoapl: cocTaB, KiaccupUKanus yriieBoJoB (MOHO-, M- W MoJHcaxapuasl). [1roko3a — nmpocreinmii MOHO-
caxapua: OCOOCHHOCTH CTPOSHHS MOJEKYJbI, (hH3WYeCKHe M XMMHUYECKHE CBOHCTBA (B3aUMOZEWCTBHE C THAPOKCHIOM
veau(ll), okucnenne aMMuagHBIM pacTBOpoM okcuna cepedpa(l), BoccraHOBIeHHE, OPOXKEHNE TIIOKO3BI), HAXOKACHUE B
IpUpoie, IpUMeHeHne, Onoyorudeckas posb. @otocuHTe3. DPyKTO3a KaK U30MEP TIIOKO3HI.

Kpaxman u nesmironos3a Kak IpupoaHble moauMepsl. CTpoeHre Kpaxmaia U IeJUTIoI03bl. OU3ndecKknue 1 XuMude-
CKHe CBOMCTBaA Kpaxmaiia (THIpOJN3, KA4eCTBEHHAS PEAKIU C HOJI0M).



DKCIIEpUMEHTANBHBIC METOJBI M3YYCHHUS BEIICCTB U UX MPEBPAIICHUI: NMPOBEJACHUE, HAOIOICHUE U OIHMCAHHE
JICMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAYCCTBCHHBIC PEAKI[UM OJTHOATOMHBIX CIUPTOB (OKHCICHUE STaHOJIA
okcunmom wmemu(ll)), MHOroaTOMHBIX CnHPTOB (B3amMmojeiicTBue riuiepuHa ¢ ruapokcunom memu(ll)), ampmeruaos
(okucnenue aMmmMHuaYHbIM pacTBopoM okcuna cepedpa(l) u ruapokcunom meau(ll), B3aumoneiicTBrue kpaxmana ¢ HOAOM),
MIPOBEJIEHUE MPAKTUIECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnele 3anaumn.

Brrunciienns mo ypaBHEHHIO XHMHYECKOW peaknuu (Macchl, 00BhEMa, KOIMYecTBa MCXOTHOTO BEIIECTBA HIIH
MIPOAYKTA PEaKINH 10 M3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

AzoTcozaeprkarye OpraHnIecKue COCINHECHNUS.

AMUHOKHCIIOTHI KaKk aM(OTepHBIE OpraHndIeckre coequHeHus. Pu3ndeckrne ¥ XUMIIECKHE CBOMCTBA aMHHOKIIC-
70T (Ha mpuMepe MUIHa). bronorndeckoe 3HaYeHHE aMHHOKHCIIOT. [lenTubL.

Benku xak mpupoaHbIE BBICOKOMOJIEKYNSpHBIE coeAnHeHus. [lepBUuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMHYCCKIE CBOMCTBA OCIKOB: TUAPOIIU3, ICHATYPAIHs, KAYeCTBCHHBIC PEaKIMK Ha OCIKH.

DKCIIEpUMEHTABHBIC METO/IbI U3YUCHHS BEIECTB U UX MPEBPAIICHUI: HAOIIOACHUE U OMKUCAHKUE IEMOHCTPAIH-
OHHBIX OIBITOB: JICHATYpaIys OCIKOB IMPH HATPEBAHUH, [BETHHIC PEAKIIMU OCIKOB.

BbicokomoiekyJisipHbIe cOeTUHEeHUSs

OcCHOBHBIE TIOHATUSI XUMUH BBICOKOMOJIEKYJISIPHBIX COCTUHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTE-
TIeHb TTOJIMMEPU3AINH, CPEIHISI MOJIeKy IsipHas Macca. OCHOBHBIC METOJIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSAMHEHIH —
TTOJTMMEPH3AIHA U TIOJINKOHICHCAIINS.

DKCIIepUMEHTAIBbHBIC METOIBI M3YUCHUS BEUICCTB M MX MPEBPAIICHUN: O3HAKOMIICHHE ¢ 00pa3aMy MPUPOTHBIX
1 MICKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MesXIpeaMeTHBIE CBS3H.

Peanm3anus MexmpeIMEeTHBIX CBS3€H NMpH M3YYCHUH OpraHndeckoil xuMuu B 10 Kiacce oCyIecTBISETCS depes
HCTOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX OHATUN, TAK U TOHATUH, SBISIOMUXCS CHCTEMHBIMH JJIsI OTAEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01I1e eCTeCTBCHHO-HAYYHbIC TMOHITHS: SIBJICHUE, HAYYHBIH (haKT, THIIOTE3a, 3aKOH, TCOPHS, aHAJIH3, CHHTE3,
Kiaccu(puKaIus, MepuoIUIHOCTh, HAOTIOICHHUE, U3MEPCHHUE, IKCIICPUMEHT, MOCIHPOBaHHE.

®du3mKa: MaTepus, JHSPTHUs, Macca, aTOM, JICKTPOH, MOJICKYJIa, SHEPTeTHUCCKUI YPOBEHb, BEIIECTBO, TEIIO, 00h-
€M, arperaTHOe COCTOSIHHE BEIECTBA, (PU3UUCCKUE BETUUMHBI U SMHHUIBI UX U3MCPCHHS.

Buomnorus: xierka, opraamsm, 6uocdepa, 0OMeH BemecTB B OpraHm3Me, HOTOCHHTE3, OMOJIOTHYSCKH aKTUBHBIC
BemiecTBa (OCIKH, YTIACBOIBI, JKUPHL, (PEPMEHTEI).

T'eorpadust: MuHEpaIBl, TOPHBIC TIOPOIBI, ITOJIE3HBIE HCKOTIAEMEIE, TOTUIUBO, PECYPCHI.

TexHONOTHA: MHUIIEBbIC MPOAYKTHI, OCHOBHI PAIlOHAFHOTO MUTAHUS, MOIOIINE CPEICTBA, JICKAPCTBCHHBIC H
KOCMETHYECKHE TIperapaThl, MaTepHalbl U3 MICKYCCTBCHHBIX I CHHTETHYECKUX BOJIOKOH.

11 KUIIACC
OBLIASA N HEOPTAHUYECKAS XUMMUS

TeopeTuyeckue 0CHOBbI XUMUM

XuMudyeckuit ayeMeHT. AToM. SIapo aToMa, U30TOMbL. DIEKTPOHHAs 000JI04Ka. DHEPreTUUeCKUe YPOBHH, MOJI-
yYPOBHHU. ATOMHBIE OpOHTaNy, S-, p-, d- 37eMenTsl. OCOOEHHOCTH PACIPENE/ICHUsT SJEKTPOHOB 110 OPOMTANISIM B aTOMax
3JIEMEHTORB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTYPAIHsI ATOMOB.

Ilepuonuueckuii 3akoH u Ilepuonndeckas cucrema xumuueckux snemeHtoB Jl. M. Menneneesa. CBs3b nepuo-
audeckoro 3akoHa u Ilepuoanueckoil cucreMbl XxumMuueckux sseMeHToB [[. M. MenzaeneeBa ¢ coBpeMeHHOU Teopuei
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOHCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMH MPOCTHIX U CIOXK-
HBIX BEIIECTB IO TPYIaM U IepruoaM. 3HAYCHUE IMEPHOINICCKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XUMHUYECKask CBSA3b. BUABI XUMHUYECKOW CBsA3M (KOBaJICHTHAs HEIMOJSIPHAS W TOJApHAs,
HWOHHAsl, MeTarmdeckas). MexaHW3MBl 00pa3oBaHHA KOBaJICHTHOH XHMHYECKOW CBs3M (OOMEHHBIA W JOHOPHO-
akuenTopHseIii). BogopoaHas cBsa3b. BaneHTHOCTh. DnekTpooTpuiiaTebHOCTh. CTeneHb okucieHus. VIOHbI: KaTHOHBI U
AQHUOHBI.

BemecTBa MONEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH TOCTOSTHCTBA COCTaBa BelIeCTBA. THIBI KpH-
CTAJUTMYECKHUX PEIIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THIIA KPHCTAIIIMYECKON PEIIETKH.

TTonsiTHe 0 AUCTIEpCHBIX cucTeMax. VICTHHHBIE U KOJJIOWHBIE PAaCTBOPHI. MaccoBast I0JIsI BEIIECTBA B paCTBOPE.

Knaccudukanus HeopraHndeckux coequHeHni. HoMeHKIIaTypa HEOpraHMIeCKUX BEIIECTB. | eHeTH4eckas CBS3b
HEOpPraHUYECKUX BELIECTB, MPUHAISKAIINX K Pa3IMYHBIM KJIaccaMm.

Xumnaeckas peakuust. Kiaccupukanns XMMHUYECKHX PeakIUil B HEOPraHMYECKOW M OpraHMYecKOW XUMHH. 3a-
KOH COXPaHEHHUs1 MacChl BELIECTB, 3aKOH COXPAHEHUsI U MIPEBPALLEHUS SJHEPTUU TPU XUMUUECKUX PEAKLIMSIX.

CKOpPOCTh peakiyu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (hakTopoB. OOpaTHMbIC peakIiHi. XUMHUYECKOES paBHOBECHE.
®axTophl, BAUSIOUINE HAa COCTOsIHUE XuMuueckoro paBHoBecust. [Ipunuun Jle Illarense.

DnexTponutrueckas aucconuanys. CUIIbHBIE U clla0dble dIeKTponuThl. Cpesia BOAHBIX pacTBOPOB BEIIECTB: KHC-
Jlasg, HeUTpanabHas, [ieJ0YHasl.

OKHCITUTENEHO-BOCCTAHOBUTEILHBIC PEAKITUH.

DKCTepUMEHTANIbHBIE METOJIBI M3YUEHHUS BEIIECTB U MX MpeBpaIleHuii: neMmonctpanus Tabmur «llepuonndeckas
cuctemMa XxuMudeckux anemeHToB JI. Y. MenneneeBay, n3ydeHne MoJeNield KPUCTALINIECKUX PEIMIETOK, HAOMIOeHHEe U
OTIMCAaHNE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKeHue MepOKCHIa BOJOPOIa B MPUCYTCTBUN KaTaau3aTo-



pa, OmpeeNcHUEe CpPebl PACTBOPOB BEIICCTB C MOMOINBI0 YHHBEPCAIBHOTO HHIUKATOPA, PEAKIUH HOHHOTO OOMEHA),
MIPOBEICHUE MIPAKTHICCKON padboThl «BiusiHre pa3ianyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECCKON PCaKIIHI.

Pacuérnble 3agaun.

Pacy€Tpl Mo ypaBHEHUSIM XUMUUYECKUX PEaKLUi, B TOM YUCIIE TEPMOXUMHUUECKHUE PACUETHI, PACUEThI C UCIIOJIb30-
BaHMEM TMOHATUS «MaccOBas J0JIsl BEIIECTBAY.

Heoprannueckass xXumus

Hemerannel. [lonoxenune nemeramioB B Ilepuonndeckoil cucreMe xumuueckux sneMmenToB 1. Y. Menneneesa u
0COOCHHOCTH CTPOCHUS aTOMOB. DU3MUECKHE CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETAUIOB (HA MpUMeEpe KHCIOPOoaa,
cepsl, hochopa u yriaepona).

XuMHUecKre CBONCTBA BaKHEHWITHX HEMETAIJIOB (TaJOT€HOB, CEphl, a30Ta, ocdopa, yriiepoaa u KPeMHHUS) H UX
COCTMHEHUH (OKCHIOB, KHCIOPOICOIEPKAIIIX KUCIOT, BOJOPOIHBIX COSANHCHHIA).

IIpumeHeHNe BaKHEHIIINX HEMETAJUIOB U UX COEIMHEHUH.

Mertannsl. [Tonoxenue metamios B [lepuoauueckoit cucteme xumuueckux snementoB JI. Y. MenaeneeBa. Oco-
OCHHOCTH CTPOCHUSI JICKTPOHHBIX 000JI0YEK aToMOB MeTasuioB. O0mue ¢usuveckue cBOWCTBa MeTaiuioB. CIUIaBel Me-
TaJUIOB. DIEKTPOXUMHUYECKUHN PSl HAPSHKEHUI METaJIOB.

XuMHu4yeckre CBOMCTBA BaKHEHIINX METAUIOB (HATPUM, KalluH, KanblUil, MarHui, aJlOMUHUHN, UHK, XPOM, XKe-
J1e30, MeJlb) U UX COCAMHECHHIA.

O6ure cocoOsl MOMyYeHNs MeTauIoB. [[puMeHeHne MeTayIoB B OBITY U TEXHHUKE.

OKcIepUMEeHTaIbHBIC METOIBI H3YICHUS BEIIECTB M UX IPEBPALICHUI: N3yUeHHE KOJUICKIINH «MeTainibl U cIia-
BEI», 00pa3I0B HEMETAIUIOB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aa4, HAOJMI0AeHHE U OIMICAHUE JEeMOHCTPAIMOHHBIX H Jia-
0OOpaTOPHBIX OIBITOB (B3aWMOJICHCTBHE THAPOKCHIA AMIOMUHUS C PAaCTBOPAMH KUCIIOT U IIETIOYCH, KaUeCTBCHHBIC pPeak-
MY Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3amaun.

Pacuértel Macchl BelecTBa WK 00bEMa ra30B 0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY OTHOTO
U3 YYACTBYIOUIMX B PEAKIIMU BEIIECTB, PacYEThl MAacChl (00hEMa, KOTUUCCTBA BEIICCTBA) MPOIYKTOB PEAKIIUHU, SCITH OJHO
13 BEIIECTB UMEET IIPUMECH.

Xumusi ¥ JKU3Hb

Posib xuMuu B 00€CTICUCHUN YKOJIIOTHUCCKOM, YHEPTeTUUCCKOM U MUIIIEBOI 0€30MaCHOCTH, Pa3BUTHH MEIUIIMHBL.
[TonsTHE 0 HAYYHBIX METO/AX TO3HAHUS BEUIECTB M XUMHUUECKHUX PEAKIIH.

IIpencraBnenns 00 00INX HAYYHBIX TPUHIUIIAX TPOMBIIIICHHOTO MOTYyYCHHUS BAYKHEHIIINX BEIICCTB.

UenoBek B MUpE BEILECTB U MAaTEPUAJIOB: BAKHEHIINE CTPOUTEIbHbBIE MaTeEpUabl, KOHCTPYKLIMOHHBIE MaTepua-
JIBI, KPacKH, CTEKJIO0, KepaMUKa, MaTepHAIbl U SJICKTPOHUKH, HAaHOMAaTePHAaIIbl, OpraHUIeCKHAe U MUHEpallbHBIC YI00pe-
HUSL.

XuMUs U 3I0pOBHE YEIOBEKA: MPaBUIa HCIIOIH30BAHUS JICKAPCTBCHHBIX MPETapaToB, MpaBuia 0€30MacHOToO HC-
MI0JIb30BaHUS MIPETAPaTOB OBITOBON XUMHUU B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MeXNpeIMETHBIX CBSI3€H MpH M3y4eHHU OOIIeil 1 HeopraHudeckod xuMuu B 11 kmacce ocymiecTs-
JIIETCST Yepe3 UCTOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH, TaK W MOHITHH, SIBISIOIIUXCS CUCTEMHBIMU
JUTSL OT/ACTIHHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0111e eCTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (AKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIaCCU(U-
Kalus, IEpUOANIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHHE, H3MEPEHHE, SIBIICHUE.

®uznka: MaTepusi, SHEPTUs, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAIUOAKTUBHOCTb, MOJIEKY-
J1a, JHEPTETHYCCKUIA YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, (PU3NICCKUE BEITHMYMHEI U CIH-
HULBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kinetka, opraHu3M, dKOCUCTeMa, brocdepa, Makpo- 1 MUKPOAIIEMEHTHI, BUTAMHHBI, 0OOMEH BEIIIECTB B
OopraHuzMe.

I'eorpadus: MuHepabl, TOPHBIE TTOPOIBI, MOJIE3HBIE HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHonorus: XUMHUUECKass MPOMBIIIIIEHHOCTh, METATYPTHsI, TTPOU3BOJICTBO CTPOUTEIHHBIX MAaTEPUAIIOB, CEJb-
CKOXO3SHCTBEHHOE IPOM3BOJICTBO, IMHUINEBAsT MPOMBINUICHHOCTh, (hapMalleBTHYECKasi MPOMBIIUICHHOCTD, POU3BOCTBO
KOCMETHUYECKHX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAIOB, AJIEKTPOHHAS MIPOMBIIIIIEHHOCTh, HAHOTEX-
HOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IPOI'PAMMBI 10 XUMHUHU HA BA3OBOM YPOBHE
CPEJHEI'O OBIIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOSHHS OOyJaroIIMMHUCS MPOrpaMM CpeaHero oouie-
ro oOpa3oBaHusl (JIMYHOCTHBIM, METalpeIMETHBIM M TpeaMeTHbIM). HayduHo-Meronuueckoil ocHOBOH aist pa3pabOTKH
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS MPOTPAMM CpETHETo o0mero oOpa3oBaHUs SBISETCA CHCTEMHO-IESTEIHHOCTHBIN
MOJXO,.

B cooTBeTcCTBHM € CHCTEMHO-IESITEIBHOCTHBIM HOAXOJOM B CTPYKTYypEe JMYHOCTHBIX DPE3YJIBTATOB OCBOCHHS
npeamMeTa «XHUMUs» Ha YPOBHE CPEIHEr0 001Iero 0Opa3oBaHus BbIIEIEHBI CIEAYIONUE COCTABIAIOLINE!

0CO3HaHHE 00YYAIOIIUMUCS POCCUICKOM IPayKAaHCKOW HACHTUIHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTO-
ATEIBHOCTH U CaMOOIIPEICICHUIO;



HaJIMYie MOTHBALMH K 00yUCHUIO;

LeJICHATIPABJICHHOE PA3BUTHE BHYTPEHHUX YOSKICHUH JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LICHHOCTEH U UCTOpHYE-
CKUX Tpaauuuii 6a30BOH HAyKH XUMMHU;

TOTOBHOCTB U CIIOCOOHOCTh 00Y4aIOIIUXCsl PyKOBOACTBOBATHCS B CBOEH JEATEIHHOCTH LIEHHOCTHO-CMBICTIOBBIMH
YCTaHOBKaMH, MIPUCYIIMMH IIEJIOCTHON CHCTEME XMMUYECKOro 00pa3oBaHus;

HaJIMYMe MPaBOCO3HAHUS SKOJIOTHYECKOH KyJIbTYphl M CIIOCOOHOCTH CTABHUTH L€ M CTPOUTH KU3HCHHBIE IljIa-
HBL

JInqHOCTHBIE PE3yIbTAaThl OCBOCHUS MpeaMeTa « XUMHSI» JOCTUTAIOTCS B €IMHCTBE yIeOHOI M BOCIHTATEIbHON
JESATEIBHOCTH B COOTBETCTBHHM C T'yMaHUCTHYECKMMH, COLUOKYJIBTYPHBIMH, NyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH H
H7ealaMH POCCHHCKOTO TPayKAaHCKOTO OOIIECTBA, IPUHATHIMU B OOIIECTBE HOPMAaMH M TPaBHIAMH IOBEICHHMS, CII0CO0-
CTBYIOIIMMH TIPOIIECCaM CAMOIIO3HAHHS, CAMOPA3BHUTHS U HPABCTBEHHOTO CTAHOBIICHUS TMIHOCTH O0YJaIOIIUXCSL.

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHHS MPeAMETa «XHMUSD) OTPaXKatoT chOPMHUPOBAHHOCTD OIIBITA ITO3HABATEILHON
U MPAKTUYECKOH NeITEILHOCTH 00YUarOIMXCs [0 peasTi3aliy NPUHSTHIX B O0IIECTBE ICHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:k1aHcKOro BOCIMTAHUS .

0CO3HaHMs 00y4arolUIMMHUCS CBOMX KOHCTUTYLHOHHBIX IIPaB U O0S3aHHOCTEH, YBa)KCHHUSI K 3aKOHY M IPaBOIIO-
PAAKY;

MPECTaBICHUS O COLMAIBHBIX HOPMaX M MPaBUJIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOH AESATEIBHOCTH IPH CO3JAHUM YIE€OHBIX MPOEKTOB, PEIICHUH YIEOHBIX U
MTO3HABATENBHBIX 337144, BBIITOJHEHUN XUMHUYECKUX IKCTIEPIMEHTOB;

CIIOCOOHOCTH NMMOHMUMATh M IIPHHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY W apIyMEHTHI APYTHX MPH aHAIN3€ pa3iind-
HBIX BUJIOB y4eOHOH IeATeTbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOIIEHHS K UCTOPHIECKOMY U HAyYHOMY HACIIEHIO OT€YECTBEHHON XUMMUH;

YBaXXECHHUS K MPOILIECCY TBOPUECTBA B O0JACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUs] XMMHUH, OCO3HAHHUS TOTO,
YTO JIOCTHIXKCHUS HayKH €CTh PE3yJIbTAT AIUTENILHBIX HAOIIOCHUH, KPOOTIUBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, ITOCTO-
STHHOT'O TPYyZa YYEHBIX U IPAKTUKOB;

MHTEpeca ¥ MO3HABAaTENIbHBIX MOTHBOB B IOJYYEHUH M MOCJIEAYIONIEM aHaln3e WHPOPMAIMU O MEePEeOBbIX J10-
CTUKECHUSX COBPEMEHHOW OTEUECTBEHHON XMMMUY;

3) IyX0BHO-HPAaBCTBEHHOI'0 BOCIIUTAHMUS:

HPaBCTBEHHOTO CO3HAHHMSA, 3TUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OLICHHWBATh CUTYAIUH, CBA3aHHBIE C XMMHUYECKHMH SBICHUSMH, U IPUHUMATh OCO3HAHHBIC pelle-
HUSl, OPUEHTHPYSACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHUE M MOCTYNKU CBOMX TOBApUILEH C MO3UIUI HPABCTBEHHBIX U MPABOBBIX
HOPM H OCO3HAHHE MOCIEACTBUN 3TUX NOCTYIKOB;

4) popMupOBaHNS KYJLTYPBI 310POBbSI:

MOHUMAaHHUA IEHHOCTEH 370pOBOro M 6e30macHoro oopasa H3HH, HeOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS
K COOCTBEHHOMY (hM3MUYECKOMY U TICUXUUECKOMY 310POBBIO;

coOJttoieHus paBui 6€30IacHOTO OOpalIeHHs C BEIECTBAMH B OBITY, IIOBCEAHEBHOM KU3HH U B TPYJOBOM Jes-
TENbHOCTH;

MOHUMAHHA IIEHHOCTH TPABUJI HMHIMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacCHOTO TOBEACHHS B CHUTYalHUsX,
YTPOXKAIOIUX 30POBBIO U JKU3HU JIIOJEH;

OCO3HAHUS TOCIIE/ICTBUI M HENIPUSATHS BPEIHBIX IPUBBIUEK (YTOTPEOISHNUS aJIKOT0JIsl, HApPKOTHKOB, KYPEHHS);

5) TPyA0BOr0 BOCIMTAHUS:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4eOHO-HMCCIIEOBATEIILCKON [ESTEIILHOCTH, OOIIECTBEHHO IOJIE3HOMH,
TBOPYECKOHN M APYTUX BUAAX JESITEIBHOCTH;

YCTaHOBKH HAa aKTUBHOE y4acTHE B PELICHUH MPAKTHYECKNX 33a4 COLNAIbHOM HANPaBIeHHOCTH (B paMKax CBO-
€ro KJ1acca, IIKOJIBI);

MHTEpeca K MPaKTHYECKOMY HM3YUeHHIO Hpodeccuil pasjinyHOro pojia, B TOM YKCJIE HAa OCHOBE NPUMEHEHUS
MIPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TPYyIa U pe3yIbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUIYaILHOW TPACKTOPUH 0O0pa3oBaHus, OyayIiel mpodeccuu u pea-
JIM3alUK COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEH K XMMHH, WHTEPECOB M
moTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rHY€eCKOT0 BOCIIUTAHMS:

9KOJIOT'MYECKH L[eJIECO00Pa3HOTO OTHOIIEHHS K NPUPOJIE, KaK HCTOYHHKY CYIIECTBOBAHMS )KU3HH Ha 3eMIIe;

MOHMMAaHHMS ITI00aJbHOTO XapaKTepa HKOJIOTUUECKUX MPO0IIeM, BIMSHIS SKOHOMUYECKUX TPOIIECCOB Ha COCTOSI-
HUE NPUPOJHON U COLUAIBHON CPEbl;

0CO3HaHMSA HEOOXOJUMOCTH MCIIONB30BAaHUS JOCTIDKEHHA XUMHUH JUIS PEIISHUs] BOMPOCOB PAIlIOHAIEHOTO MPH-
POJIOTIONB30BAHNS;

AKTUBHOT'O HENPUATUS ACUCTBUN, IPUHOCALIUX BPEI OKPYKAIOLIEH NIPUPOIHON Cpele, yMEHUs IPOTHO3UPOBaTh
HEeOJIaronpHUsATHRIE YKOJIOTHYECKHE MOCIEACTBHS MPEIIPHHIMAEMBIX JEHCTBUI U IPEAOTBPAIIATh UX;



HaJIN4Us Pa3BUTOrO SKOJIOTMYECKOT0 MBIIIICHUS, SKOJIOTUUECKOM KyNbTyphl, ONBITA AEATEIBHOCTH IKOIOTHYE-
CKOW HampaBJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS UMM B [O3HABATEJILHOM, KOMMYHHKATHBHOW M COLMAILHOM IPaKTH-
K€, CIOCOOHOCTH U YMEHUS aKTUBHO MIPOTUBOCTOSITH UICOJIOTHH XeModoOuwy;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M 0OIIe-
CTBEHHOM ITPaKTHKH;

MOHVMAaHMA CIeIU(UKN XVUMHUH KaK HayKW, OCO3HaHUS €€ poiad B (JOPMHPOBAHMM PAalMOHAIBHOTO HAYTHOTO
MBIIIICHUS, CO3IaHUH LIEIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE NPHUPOABI U YEIOBEKA, B IO-
3HaHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHN NPOOIEM COXPAaHEHNUS IPUPOIHOTO PABHOBECHST;

yOeXIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH AJISI COBPEMEHHOH IUBHIM3ALUM: B €€ TyMaHHCTHIECKOW HAIpaB-
JICHHOCTH W BaXHOW POJIM B CO3aHUM HOBOW 0a3bl MaT€pHAIbHON KyJIbTYpBl, PEIICHUN TTIO0ATBHBIX POOIEM YCTOWIH-
BOT'O Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTHYECKOM, MUIIEBOI M AKOJIOTUUECKOI 0€30I1acCHOCTH, B Pa3BUTHH Me-
JHLIUHBL, 00eCIIeYeHNH YCIOBUH YCIEIIHOTO TPY/a ¥ SKOJIOTMYEeCKH KOM(OPTHOM HU3HU KaXKJIOT0 WieHa 00IeCTBa;

€CTECTBEHHO-HAyYHOU IPaMOTHOCTHU: ITOHMMAaHMs CYIIHOCTH METOJOB TO3HAHUs, HCIOJB3YEMBIX B €CTECTBEH-
HBIX HayKaX, ClIOCOOHOCTH HCIOJIb30BaTh T0JIydaeMble 3HAHUS JUIsl aHAIN3a U OOBSICHEHHS SIBICHUN OKPY)KAIOIEro MUpa
U MIPOMUCXOSAIINX B HEM M3MEHEHUH, yMEHHS JieslaTh 00OCHOBAaHHbIE 3aK/IIOYEHUS] HAa OCHOBE HayYHBIX (PAKTOB M MMEIO-
LIUXCS JAaHHBIX C LIENbIO MOJYYEHUs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIFHO HCIIOIb30BaTh XUMUIECKUE 3HAHUS U PELICHUS MPOOJIEM B PEATbHBIX KU3HEH-
HBIX CUTYaIHAX;

MHTEepeca K MO3HAHUIO U HCCIIEA0BATENILCKOM NESITEFHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K aKTHBHOMY IIOJIydCHUIO
HOBBIX 3HAHWH 110 XMMHH B COOTBETCTBHH C )KNU3HEHHBIMH OTPEOHOCTIMUY;

MHTEpeca K 0COOCHHOCTSM TPya B Pa3iIHYHbIX chepax npodeccnoHaIbHOHN AeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yJbTaThl OCBOCHUs YUeOHOro IpenMera «XHMuUs» Ha YpOBHE cpeqHero ooduero oopa3opa-
HHUA BKIIIOYAKOT!

3Ha4YMUMBble U1 POPMHUPOBAHHST MUPOBO33PEHHS 00YUAIOIIUXCSI MEXKIUCIUILIMHAPHBIE (MEXIIPEAMETHbIE) 0011e-
HAYYHBIC MOHATHA, OTpa)Karomue HEJI0CTHOCTh Hay‘lHOﬁ KapTHHBI MHUpa 1 cneumany METOAOB IMO3HAaHUA, UCIIOJIB3YyC-
MBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHs, SBJICHHE, IIPOLECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUI, TH-
10Te3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSI, HCCIICAOBaHUE, HAOIIOACHNE, N3MEPEHHE, SKCTIEPUMEHT U IPYTHE);

YHHBEpCalbHbIE ydeOHbIe NeHcTBHA (II03HaBaTEIbHBIE, KOMMYHHKATUBHbIC, PETYISTHBHBIC), 00ECIICUNBAIOIINE
(dopmupoBanue QYHKIIMOHATHHONW IPAMOTHOCTH M COIMAIBHON KOMIIETCHIINH 00YJaIOIINXCS;

CIOCOOHOCTHh O0YYaIOIINXCS MCHOJB30BATh OCBOCHHBIC MEXIHCLUIIIMHAPHBIE, MHPOBO33PEHUECKNE 3HAHHUI U
YHHUBEpCaJbHbIE yueOHbIE EHCTBUS B TO3HABATEIBHOM U COITMATBHOMN MPaKTHKE.

MeTaHpeI[MeTHLIe PE3YIBTAThl OTPAXKAIOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘Ie6HI)IMI/I TMO3HaBaTCJIbHBIMU, KOMMY-
HUKAaTUBHBIMU U PETYJIATUBHBIMU HeﬁCTBHﬂMH.

OBgJj1aieHne YHUBEPCAJbHBIMH Y4eOHBIMHU N03HABATEIbHBIMH JI€HCTBUSAMH:

1) 6a3oBble JIOrnYecKHe JeicTBUS:

CaMOCTOATENBHO (POPMYJIMPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEZIETATh LEH JSSATENbHOCTH, 3a/1aBasi TapaMeTphl M KPUTEPHH UX JOCTHKEHHS, COOTHOCUTH PE3yJIbTaThl Je-
STEILHOCTHU C TIOCTABJICHHBIMH LIEJISIMHU;

MCIIOJNIb30BaTh IIPH OCBOGHUH 3HAHMI NPHUEMBI JIOTHYECKOTO MBIIIICHUS — BBIIEISITH XapaKTepHbIe IPU3HAKH T10-
HATHH M YCTaHABIMBATH MX B3aWMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS Al OOBSICHEHUS OTIEIbHBIX (ak-
TOB M SIBJICHHI;

BBIOMPATh OCHOBAHUS W KPUTEPHH JUTS KJIACCH(UKALNH BEIIECTB M XMMUUECKHX PEaKIi;

yCTaHaBJIUBATh NPUIUHHO-CJICICTBCHHBIC CBA3N MEKIY N3YyYaCMbIMU SIBJICHUSIMMU,

CTPOUTH JIOTUYCCKUE PACCYKIACHU (I/IH[[yKTI/IBHI)Ie, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBISABJIATH 3AKOHOMEPHOCTU U
MIPOTUBOPCUU B pAaCCMATPUBACMBIX SIBJICHUAX, (I)OpMyJ'II/IpOBaTI) BBIBO/JIbI U 3aKJIFOUYCHUS,

MPUMEHSTH B IPOIIECCe TIO3HAHMS, UCIOIb3yeMbIe B XUMHIH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPeoOpa30BhI-
BaTh MOJCJIBHBIC NIPEACTABICHUA — XHUMHUYECKUN 3HAK (CI/IMBOJ'I) DJICMCHTA, XUMHYCCKas (bopMyna, YPaBHCHUEC XUMUYIC-
CKOW peakIuM — MPH PEeLICHUH YYEOHBIX MMO3HABATEIbHBIX M NMPAKTHYECKHUX 3aj]lad, IPUMEHITh Ha3BaHHBIE MOJEIbHBIC
TIPE/ICTABIICHNUS [UISl BBIIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB M XUMHUYECKHX PEAKIIHH.

2) 6a30BbIE UCCIIEA0OBATEIBLCKUE NEeHCTBHS:

BJIaJIeTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHHS BEIIECTB M XUMHUYECKUX PEaKIHH;

(hopMynHpOBaTh LETH M 33/1a41 WCCIIEIOBAHUS, HCII0JIb30BATh MTOCTABICHHBIE U CAMOCTOSITENILHO C(HOPMYIUPO-
BaHHBIE BONPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JJIs1 JOPMHUPOBAHMS TMITOTE3BI IO MPOBEPKE NMPABMIILHO-
CTH BBICKA3bIBACMBIX Cy)I()IeHHﬁ;

BJIaJICTh HABBIKAMHU CAMOCTOATEIIBHOTO IIJIAHUPOBAHUA U MTPOBCACHUA YUCHUYCCKUX OKCIICPUMEHTOB, COBECPIICH-
CTBOBaTh YMEHHs HaOJIOJaTh 3a XOJOM IIPOIIECCa, CaMOCTOSATENFHO MPOTHO3MPOBATH €T0 Pe3yibTaT, (HOpMyIHpOBATH
O606IJ.I€HI/IH " BBIBOJIbI OTHOCHUTECIBHO HJOCTOBEPHOCTHU PE3YJIHTATOB HMCCICAOBAHUA, COCTABIIATH 000CHOBaHHEIN OTYET O
IIpoAeTaHHON paboTe;



NpUOOpETaTh ONBIT YYEHUYECKOW MCCIIEA0BATEILCKOW U IPOEKTHOW JEATENLHOCTH, MPOSBIATh CIIOCOOHOCTD U
TOTOBHOCTh K CaMOCTOSTEIFHOMY IOUCKY METOJOB PEIICHUS] NPaKTHYECKUX 3ajad, NMPUMEHEHHUIO Pa3IMuHBbIX METOI0B
TIO3HAHMSI.

3) pabGorta ¢ nHpopManueii:

OPHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHHMKAX MH(opManuy (Hay4yHO-TIOMYJIsIpHAs JIUTepaTypa XUMHYECKOTO CO-
JIepKaHusl, CIIpaBOYHbIEe Mocoous, pecypcsl MHTepHeTa), aHaIM3UpoBaTh HHPOPMALNIO Pa3IMYHBIX BUIOB U (GopM npen-
CTaBJICHHUS, KPUTUYECKU OLICHHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUHBOCTD;

(hopMyIHPOBATE 3aIPOCHI U MPUMEHATH PAa3IMYHBIC METOBI IIPH IIOMCKE U 0TOOpe MH(OpPMAIIH, HEOOX0 UMOMH
IS BBIIIOJTHEHHS YIeOHBIX 331124 ONpeIeNIEHHOTO TUIIa;

NpHOOPETaTh OIBIT UCIIONB30BAHM HHPOPMALIOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI M Pa3INYHbIX TOUCKOBBIX
CHCTEM;

CaMOCTOATENHHO BHIOMPATh ONTUMAJIbHYIO OpMY IpeAcTaBiieHns: nHGopManuu (CXeMbl, TpaduKy, JHarpaMmbl,
TaOJIMLBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MPH paboTe ¢ XMMUUECKOH MH(OpMAaLel: NPUMEHSTh MEeX-
npeaMeTHbIe ((U3NUecKre U MaTeMaTHYeCKHe) 3HAKH U CUMBOJIBL, ()OpPMYJIbI, aOOpeBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPe0Opa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISTHOCTH.

OBJjagenne yHUBepPCAJIbHBIMH KOMMYHMKATHBHBIMH J€CTBHSIMM:

3a7aBaTh BONPOCHI II0 CYLIECTBY OOCYKIAaeMOH TeMBI B XOJAE AWAlora W/WIM JAUCKYCCHH, BBICKAa3BIBaTh HJICH,
(GOpMyITUPOBaTE CBOU MPEIOKECHHUS OTHOCUTEIILHO BBIIIOJIHEHHS NIPEIIOKEHHON 3a1a4u;

BBICTYIIATh C TPE3CHTAlMel pe3ysIbTATOB MO3HABATEIBHOH JACATEILHOCTH, MOJTYYCHHBIX CAMOCTOSTEIBHO WU
COBMECTHO CO CBEPCTHHKAMH IIPH BBHIOJTHEHUH XHMHYECKOTO HKCIICPUMEHTA, NPAKTHYECKOH paboThl IO UCCIICIOBAHUIO
CBOMCTB W3y4aeMBIX BEILECTB, Pean3allii y4eOHOro IPOeKTa U (POPMYJIHPOBATEH BEIBOJIBI 110 PE3ybTaTaM HPOBEIEHHBIX
HCCIICIOBAHMI TyTEM COTIIACOBAHUS MO3ULUH B X0/1¢ 00CYKACHHS U 0OMEHa MHCHUSIMH.

OBgJj1aieHNe YHUBEPCAJbHBIMH PETrYJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSTEIBHO INIAHUPOBATh U OCYIIECTBIIATH CBOIO I03HABATEIBHYIO JIESITEIbHOCTD, ONpeeNsd € LelH U 3a-
Jla4u, KOHTPOJIIMPOBATh U MO0 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpeAaraeMblii alTOPUTM JAEHCTBUI NPH BBINOJIHE-
HHUM Y4eOHBIX U HCCIIE/IOBATENILCKHUX 3ala4, BHIOUpaTh Hanbosee 3¢ (GeKTUBHBII CIOCOO MX peUIeHUs ¢ y4ETOM Mojyue-
HUSI HOBBIX 3HAHHUH O BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIIECTBIIITH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HOPEJMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKas XUMHs OTPaXKaroT:

c(OpPMUPOBAHHOCT NPEACTABICHIH 0 XUMUIECKOH COCTABIISIONICH €CTECTBCHHO-HAYYHON KapTHHBI MUpa, POJIH
XMMHUH B NTO3HAHUHU SIBJICHUH NPUPOJIBI, B (POPMUPOBAHMH MBIIUICHUS! U KYJIBTYPhI JUYHOCTH, €€ (YHKIIMOHAIBLHOM rpa-
MOTHOCTH, HEOOXOAMMOW I PEILICHUS MPaKTHYECKUX 3aJad M 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
310POBBIO U IIPUPOJIHOH CpeAE;

BJIaJICHHE CUCTEMOI XMMUYECKHUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIArAIOIINE MOHATHS (XUMHUYECKHH 3J1e-
MEHT, aToOM, JJIEKTPOHHas OO0OJIOYKa aTOMa, MOJEKYJa, BaJEHTHOCTh, JJIEKTPOOTPHLATEILHOCTh, XMUMHUYECKasi CBS3b,
CTpyKTYpHas Gopmyia (pa3BEpHyTas U COKpaIIEHHAs), MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00bEM, YIIIePOIHBIN CKEJIeT,
(yHKIMOHANbHAs TPYIIA, PaJUKal, H30MEPHs, N30MEpPbl, TOMOJIOTUYECKHHA Psijl, TOMOJIOTH, YIII€BOIXOPOIbI, KUCIOPOI 1
a30TCOAEpIKalNe COSANHEHNS, MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC COEAMHEHUS); TEOPUH U
3aKOHBI (TEOpHs CTPOCHHUS OpraHndeckux BemecTB A. M. ByTiiepoBa, 3akoH cOXpaHEHHs Macchl BELIECTB); 3aKOHOMEp-
HOCTH, CUMBOJMYECKHUH SA3bIK XUMHH; MHUPOBO33PEHUECKUE 3HAHUS, JIeXkKAIUE B OCHOBE NOHUMAHHS NPUYMHHOCTH U CH-
CTEMHOCTH XUMHYECKHUX SIBJICHHUH, (DaKTOIOTHUECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOTYUYEHUN 1 O€30T1aCHOM HCIIOJIb-
30BaHUM BKHEHIIINX OPTaHUYECKNX BEIIECTB B OBITY M MPAKTUUECKOHN JIESITEIEHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUIl BBISIBISITH XapaKTepHbIE NPU3HAKHU HOHSTHI, yCTAHABIMBATh UX B3aUMOCBSI3b, UC-
MIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS IIPHU ONMCAaHUM COCTaBa, CTPOCHUS U MIPEBPALICHUHA OPraHNYECKUX COeANHEHU;

c(OPMUPOBAHHOCTh YMEHUH MCIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY JUISl COCTABJICHHS MOJIEKYJISIPHBIX M CTPYK-
TypHBIX (pa3BEPHYTOI, COKpaMIEHHOH) (hOpMYIT OPraHNIECKUX BEIIECTB M YPAaBHEHUH XMMHUYECKHX PEAaKINH, N3rOTaBIH-
BaTh MOJEIH MOJIEKYJI OPTaHMYECKHIX BEIIECTB IS WIITIOCTPAIMN UX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpPMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAUICKHOCTh H3YUCHHBIX OPraHMYECKHUX BEIIECTB 10 UX COCTa-
BY M CTPOCHUIO K ONpPEeIEHHOMY KJIacCy/TpyIiIe COeMMHEHNH (YriIeBOAOPO/IbI, KUCIOPOI U a30TCOJICPIKaIIe COCIIHE-
HUsI, BBICOKOMOJIEKYJISIPHBIC COEMHEHNS), 1aBaTh UM Ha3BaHMs 1Mo cucreMatniyeckoid HomeHknarype (IUPAC), a taxke
TIPUBOJMTH TPUBUAJBbHBIC HA3BAHMS OTJEIBHBIX OPraHMYECKHX BEIIECTB (ITHJICH, IIPOIMJIICH, alleTHIICH, STHICHTIUKOJIb,
rIMnepuH, (eHol, GopManbIeru, aneTaibIeri], MypaBbuHas KUCIOTa, YKCyCHasl KHCIIOTa, OJICMHOBAsI KUCJIOTa, CTea-
PHHOBAs KHCIIOTA, TIIOK03a, GPyKTO3a, KpaxMall, IEJUTI0II03a, TIIUINH);

c(hOpPMHUPOBAHHOCTH YMEHHSI ONPEAETISATh BUIBI XUMHUIECKOH CBS3M B OPraHUIECKUX COCTUHEHUAX (OTMHAPHBIE U
KpaTHEIE);

c(hOpPMHUPOBAHHOCTH YMEHUS MIPUMEHSATH TOJOKEHUS TEOPHH CTPOSHHS opraHndeckux BeniectB A. M. Byrnepo-
Ba JUIs1 0OBSCHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHHS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTEepHU30BaTh COCTaB, CTPOCHUE, (PU3NIECKHE M XMMUYECKHE CBOMCTBA THITHY-
HBIX MIPEICTAaBUTENEH Pa3INIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB (METaH, ATaH, STHICH, IPOIWICH, alleTWIeH, OyTaan-



en-1,3, metmnOyraanen-1,3, 6eH30J1, METaHOJI, 3TAHOJI, STHICHIIIMKOJIb, TIIMIEPHH, (EHOJI, alleTaNbACT ], MypaBbUHas U
YKCYCHasi KUCJIOTBI, TJIIOK03a, Kpaxmall, LIeJUII0JI03a, aMHMHOYKCYCHAsl KUCIIOTa), MIUIIOCTPUPOBATh TCHETHYECKYIO CBSI3b
MEXX1y HUMH YPaBHEHHUSIMH COOTBETCTBYIOIINX XUMHYECKUX PEaKIHH ¢ UCIOJIB30BaHHEM CTPYKTYPHBIX GOpMyI;

c(OPMHUPOBAHHOCTH YMEHHUSI XapaKTEPHU30BaTh MCTOUYHUKH YIJIEBOJOPOJHOTO CHIPbst (He(Th, IPUPOIHBIN Tas3,
yTOJIb), CIOCOOBI UX MEPEPadOTKH U MPAKTUUECKOE TPUMEHEHHE TIPOAYKTOB NepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHUU MPOBOJAUTH BBIYUCIICHUS 10 XMMHUYECKMM ypaBHEHHsIM (Macchl, 00bEMa, KoIude-
CTBA MCXOJHOTO BEIIECTBA MJIH NMPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOINYECTBY OZHOTO U3 HCXOTHBIX Be-
IIECTB WJIM NIPOTYKTOB PEAKIIHHN);

c(OpPMUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJAaX HAYYHOTO ITO3HAHUS, HCIIONIB3Y-
€MbIX B XUMHU MPU N3yYCHNUH BEIECTB M XUMHUIECKUX SBICHUI (HaOIIoneHNE, M3MEpEHHE, SIKCIIEPUMEHT, MOICIHPOBa-
HHE), UCIIOIb30BaTh CUCTEMHBIE XMMHYECKHE 3HAHUS U NPHUHATHSA PELUICHHH B KOHKPETHBIX JKH3HEHHBIX CUTYAIUSX,
CBSA3aHHBIX C BEILECTBAMU U UX NPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh YMEHHH COONIOAATH IIpaBHJiIa IOJIb30BAHHUS XMMUYECKON MOCY/I0i 1 1abopaTopHBIM 000py-
JIOBaHHEM, a TaK)Ke IpaBHia OOpaIeHHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSMH IO BBHIIOJHEHUIO J1a00paTop-
HBIX XUMHYECKHUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBITIOJIHATH XMMHUUECKHH IKCIIEPUMEHT (IIPEeBpaIleHHs] OpraHude-
CKHX BEILECTB NPHU HArpeBaHUU, MOJIyUYCHHE STHJIEHA M U3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEaKIMM OPraHMYECKHX
BEIIECTB, ACHATypanus OENKOB MPH HATPEBAHHH, [IBETHBIC PEAKINH OEIKOB) B COOTBETCTBUH C NIPABIIIAMHU TEXHUKHU 0e3-
OTIACHOCTH IIPU OOpAIIEHHH C BEIECTBAMH H JIAOOPATOPHBIM 000PYIOBAHUEM, MPEACTABISTE PE3yIbTATHl XUMHUIECKOTO
9KCTIEpUMEHTa B (hOpMeE 3aIiCH YPaBHEHHH COOTBETCTBYIONINX PeakiMil U ()OPMYyIHpPOBATh BHIBOJBI HA OCHOBE 3THX pe-
3yJBTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIN3UPOBATh XUMHUYECKYI0 HMH(OpMALHIO, OIydaeMylo U3 Pa3HbIX
HCTOYHHKOB (CpEeICTBa MaccoBOW MH(popMaIiy, IHTepHET 1 IpyTHuXx);

c(hOPMHPOBAHHOCTh YMEHHUI COOJIIOATh MpaBHIa YKOJOTHUECKH IIeJICCO00Pa3HOT0 MOBEJACHUSA B OBITY U TPY.IO-
BOIl JEATENBHOCTU B IIENIAX COXPAHEHMS CBOETO 3/I0POBbS M OKPY)KAIOLIEH MPUPOJHON Cpeabl, 0CO3HABATh OMACHOCTH
BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI ONpEIEeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAas cMbIca mokazatens I1JIK, mosc-
HATH Ha IIpUMepax CIOCOOBl YMEHBIIEHHS U IPEAOTBPAILEHUS] UX BPEIHOTO BO3ICHCTBHUS Ha OPTaHU3M YEIOBEKa;

JUId 00y4aroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3/I0OPOBbSI: YMEHHE NPUMEHSTh 3HaHUSA 00 OCHOBHBIX J0-
CTYIIHBIX METOJaX MO3HaHMS BEIIECTB U XMMUYECKUX SIBICHUMH;

JUISL CIIETIBIX W CTIa0OBUAAMINX OOYYAIOIIMXCS: YMEHHE HCIIOIb30BaTh Penbe(hHO-TOUCUHYIO CHCTEMY 0003Haue-
Huit JI. bpaiins mist 3armmMcy XUMHYeCKIX (GOPMYIL.
11 KJIACC

[IpeaMeTHBIE pe3ynabTaThl OCBOCHUS Kypca «O0mas 1 HeopraHudecKast XUMHsD» OTPaXKaroT:

c(OpPMUPOBAHHOCTH NPEJCTABICHHUI: O XUMHUYECKOH COCTABIAIONIEH €CTECTBEHHO-HAYYHOH KapTUHBI MHUpa, Po-
JIM XMMUH B TIO3HAHUH SIBJICHUH NPHUPOABI, B (QOPMHUPOBAHUU MBILUICHHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAILHON
IPaMOTHOCTH, HEOOXOIUMOH ISl peIIeH s MPAKTUYECKUX 3a7ad U 3KOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0POBBIO U IIPUPOIHOM Cpere;

BJIaJICHHE CUCTEMOIN XMMUYECKHUX 3HAHHUN, KOTOpas BKIIOYAET: OCHOBOIOJIAraoIIye MOHATHS (XUMHUUECKHUIT die-
MEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAN AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJIEHTHOCTS,
3NEeKTPOOTPHULIATENIFHOCTD, CTETIEHb OKHUCIICHNUS, XUMHUYeCKast CBA3b (KOBaJICHTHAs!, HOHHAs, METAJUTMYeCcKasi, BOJXOPOIHAs),
KpHUCTaJNINYECKash PeMETKA, TUIBI XMMUYECKHX PEaKLUl, pacTBOP, SIEKTPOIHUTHI, HEAIEKTPOIUTBI, IEKTPOIUTHIECKAST
JMCCOIMAINS, OKHCIINTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEakINi, XMMHUUECKOE PaBHOBECHE); TEOPHH U 3a-
KOHBI (T€OpHs JIEKTPOIUTHIECKON IUCCOIMANNy, Tepuoandeckuii 3akon . M. MenneneeBa, 3aKoH COXpaHEHHsT MacChl
BEIIECTB, 3aKOH COXPAHEHUS M NPEBPAICHNS SHEPTHU TPH XUMHUYECKHX PEaKILHsIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH
SI3BIK XMMHHU, MHUPOBO33PEHUECKUE 3HAHMUS, JIEXKAINE B OCHOBE NOHUMAaHHS MPUYUHHOCTU U CUCTEMHOCTH XMMHYECKUX
SIBTICHUH, (DAKTOJIOTMYECKUE CBEJICHHS O CBOWCTBAX, COCTaBE, MOIYYCHWH M O€30IIaCHOM HCIOJIb30BAHUU BAXKHEHITHX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHUUECKOHN EATEIbHOCTH YEeIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUIl BBISBISITH XapaKTepHbIE NPU3HAKH HOHSTHI, yCTaHABIMBATh UX B3aUMOCBS3b, HC-
MIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS IIPH ONIMCAaHUH HEOPraHMYECKUX BEIIECTB U MX IPEBPAIICHUH;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOIB30BATh XUMHUYECKYI0 CHMBOJHKY JJISI COCTAaBICHHS (OPMYN BEIIECTB U
YpaBHEHHI XMMHUYECKHX peakiuii, cuctremarnieckyto HomeHknarypy (IUPAC) u TpuBnaibHble Ha3BaHUS OTIENIBHBIX
HEOPraHMYECKUX BEIeCTB (YrapHbIil a3, YIJIeKHCIBIH ra3, aMMHak, raniéHas M3BeCTb, HeraméHas W3BECTb, NMUTHEBas
coJia, IPHUT U IpyTHeE);

c(OPMUPOBAHHOCTH YMEHHH ONPE/IENIATh BAJICHTHOCTD M CTEIEHb OKHCIEHUSI XUMHYECKUX DJIEMEHTOB B COEJIH-
HEHHUSIX Pa3IM4YHOI0 COCTaBa, BUJI XMMHUYECKOW CBS3M (KOBaJICHTHAs, HOHHAs, METaJUIMUECKasl, BOJOPO/IHAS) B COEJIMHE-
HUSIX, THIT KPUCTAINIMYECKOH PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHAs, HOHHAs, METaJUIMYecKas), Xa-
pakTep cpeAbl B BOAHBIX PACTBOPAX HEOPTaHUUECKUX COETUHEHU;

c(hOpMHPOBAHHOCTS YMEHHH YCTaHABIMBATh NPHUHAJICKHOCTh HEOPTAaHWYECKHX BEIIECTB IO HMX COCTaBYy K
OTIpeIeIEHHOMY KJIacCy/TpyIIe coeInHEHNH (IIPOCThIE BEIIeCTBAa — METAJUIBI M HEMETAIIIbI, OKCH/BI, OCHOBAHHS, KHCIIO-
ThI, aM(pOTEpHBIE TUAPOKCHIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHH PACKpPBIBATh CMBICI Hepuoandeckoro 3akoHa [I. V1. MeHneneeBa u JeMOHCTPHPO-
BaTh €T0 CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO M TPOrHOCTUIECKYIO (QYHKIINH;



c(OpPMHUPOBAHHOCTh YMEHHI XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKUX JIEMEHTOB 1—4 me-
puonor Ilepuomuueckoil cucreMbl Xumuueckux saemeHtoB [I. U. MenzaeneeBa, HMCMONb3ysl MOHATHS «S-, P-, d-
JIEKTPOHHBIE OPOMTANINY», «IHEPreTHUECKHE YPOBHHMY», OOBSCHSATH 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX
2JIEMEHTOB U UX COEJUHEHUH 1o nepuojam u rpynnaM Ilepuoguueckoit cucteMsl xumuueckux emeHToB J[. Y. Menne-
JIeeBa;

c(OpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OIMCHIBATh) OOIINE XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BeE-
LIECTB PA3JIMYHBIX KIACCOB, MOATBEPKAATh CYyIECTBOBAHHE TEHETUYECKOH CBSA3H MEXKIY HEOPraHUYECKMMH BELIECTBAMHU
€ IOMOIIBIO YPaBHEHHH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUl;

c(OpPMUPOBAHHOCTh YMEHHS KIACCU(PHUIUPOBATh XUMUIECKUE PEAKINH 0 PA3IMIHBIM IIPU3HAKaM (YUCITY U CO-
CTaBY pearupyolnX BEIIECTB, TEIUIOBOMY 3G EKTy peakIun, H3MECHEHHIO CTETICHEH OKUCIECHUS 3JIEMEHTOB, 00paTuMo-
CTH PEaKIyH, yJacTHIO KaTalH3aTopa);

c(OPMUPOBAHHOCTh YMEHHI COCTaBISTH ypPaBHEHMs DPEAKIMH pa3NUYHBIX THUIIOB, MOJHBIE M COKpalEHHBIE
ypaBHEHHS peaKIIMii HOHHOTO OOMEHa, YUUTHIBAsl YCIIOBHUS, IIPU KOTOPBIX 3TH PEAKIMU YT JO KOHIIA;

c(OpPMUPOBAHHOCTH YMEHUI IPOBOJUTH PEAKIHMH, IMOITBEP)KAAIOIINE KAYeCTBEHHBIH COCTAB Pa3IMYHBIX HEOP-
TaHWYECKHUX BEILECTB, PAaclO3HABaTh ONBITHBIM ITyTEM HOHBI, MIPUCYTCTBYIOLINE B BOJHBIX PAaCTBOPAX HEOPTraHMYECKHX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH PAcKpBIBaTh CYLIHOCTh OKHCINTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKILMHA TOCPEICTBOM
COCTaBJICHUS JJIEKTPOHHOTO OajlaHCca 9THX PEaKIUi;

c(OpMUPOBAHHOCTH YMEHUI OOBSICHATH 3aBUCHMOCTD CKOPOCTH XUMHYIECKOH PEAKINH OT Pa3IndHbIX (JaKTOPOB;
XapaKTep CMEIICHNSI XUMHIECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHero BozaewcTsus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTE YMEHUH XapaKTEPHU30BaTh XUMHUYECKHE IIPOIIECCHI, JIEKAIINE B OCHOBE IPOMBIIIJICHHOTO
TIOJTYYCHHSI CEPHON KHUCJIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH MIPEACTABICHNI 00 OOIIMX HAYYHBIX NPUHIUIAX H
9KOJIOTUYECKHX MPoOIeMax XUMUIECKOTO IPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHH IIPOBOJUTH BBIYUCIICHHS C MCIIOJIb30BAaHUEM TOHSITHUS «MaccoBas JI0JIs BELIECTBA B
pacTBope», 00bEMHBIX OTHOLIEHHH ra30B MPU XUMHYECKUX PEaKLHUIX, MACChl BEIECTBA MM 00bEMa ra30B MO U3BECTHO-
MY KOJIMYECTBY BEILIECTBA, MACCE MM 00BEMY OJJHOTO M3 YYAaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOrO 3 eKTa peak-
UM HAa OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, IPEBPAILECHHS U COXPaHEHUS SHEPTHUH;

c(OpPMUPOBAHHOCTh YMEHHI COONIOAATH MpaBHJiIa IMOJIb30BAHHUS XMMUYECKON MOCY/0i U 1abopaTopHBIM 000py-
JIOBaHUEM, a TaKkKe MpaBWIa OOpaIleHHs C BELIECTBAMU B COOTBETCTBUHU C MHCTPYKIIMSIMU IO BBIIIOJIHEHUIO JIabopaTop-
HBIX XUMHYECKHX OIBITOB;

c(OpPMUPOBAHHOCT YMEHUH IUIAHUPOBATH M BBINONHATH XUMHUYECKHH SKCIEPUMEHT (pasioKeHHEe IEepoKCcHIa
BOJOPOJA B IPUCYTCTBUH KaTalIU3aTOpa, ONPEACICHHE CPEIbl PACTBOPOB BEHIECTB C OMOILIBIO YHUBEPCAIBHOTO MHIUKA-
TOpa, BIMSHUE PA3INYHBIX (PaKTOPOB HAa CKOPOCTh XUMHYECKOM pEaKknny, peakiunyd HOHHOTO 0OMEHa, KaueCTBECHHBIE pe-
aKIMU Ha cynbdat-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHHE KCIIEPUMEHTAIBHBIX 33/1a4 110 TeMaM
«Metamel» U «HemeTamisl») B COOTBETCTBHH C MPaBHJIAMH TEXHHUKH 0OE30MaCHOCTH MPU OOPAIICHHUHU C BEUIECTBAMHU U
71a00paTOpPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3yJIbTaTbl XUMHYECKOTO JKCIEpUMEHTa B (GopMe 3alHucH ypaBHEHHH
COOTBETCTBYIOIUX PeaKIuil U (OPpMYITHPOBATEH BEIBOJIBI HA OCHOBE 3THUX PE3YNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUH KPUTHYECKU aHAIM3HUPOBATh XUMHUYECKYI0 MH(OPMALIUIO, TOIy4aeMyI0 U3 Pa3HBIX
HCTOYHHKOB (CpEICTBa MAaCCOBOM KOMMYHHKAIUHU, VIHTEpHET U IPYTHX);

c(OpPMHUPOBAHHOCTh YMEHH COOJIIOIATh PaBHIIa SKOJOTMYECKH 11e71ecO00pa3HOro MoBeACHHS B OBITY U TPYIO-
BOH JEATENBHOCTU B LEIISIX COXPAHEHHs CBOETO 3JI0POBbS U OKPY’KAaIOIIEH MPUPOJHON Cpenbl, OCO3HABATh OMACHOCTH
BO3CHCTBUS HA JKUBBIE OPraHU3MBI ONPEAEIEHHBIX BEIECTB, TOHUMAas cMbIch nokasaTens [1JIK, moscHATs Ha npuMepax
CHOCOObI YMEHBIICHHUS 1 MPEJOTBPAILEHNS NX BPETHOTO BO3/ICHCTBHUS HA OPraHU3M YeJIOBEKa;

JUISt O0YHAIOIUXCS ¢ OTPAaHMYSHHBIMHI BO3MOXKHOCTSIMHU 310POBbS: YMEHHE IPHUMEHSTh 3HaHUS 00 OCHOBHBIX JI0-
CTYIHBIX METOJAX MO3HAHMS BEHIECTB U XMMUYECKHX SIBIICHHM;

JUISL CIIETIBIX M CITa00BUIAIINX O0YYAIOIIMXCS: YMEHHE UCIIOIb30BaTh PeIbe()HO-TOUSUHYIO CUCTEMY 0003Haue-
uuii JI. bpaiins 1yist 3aucu XUMHYSCKUX (POPMYIL.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmvenoBaHwue pa3iesoB U TeM KosmuaecTBo yacos OnexTpoHHbIe (ITUGPOBBIE) 00pa30BaTEIbHBIE
/1 MPOrpamMMBbl Bceero | Kontp. | Ilpakr. pecypceel

paboThl | paboThl

Pazpmen 1. TeopeTnueckre OCHOBBI OPraHUYECKOH XUMUHU

1.1 | TIpeamer OpraHUYECKON XUMHH. 3 bu6mmoteka [{OK https://urok.apkpro.ru/
Teopust CTpOeHHsT OPraHHIECKHUX Poccuiickast >JIeKTPOHHAS [IKOJIA
coenuHenuii A. M. Bytiieposa https://resh.edu.ru/

LTudposoii oOpasoBaTenbHBIN pecypc IS IIKOJ
SAKnacc https://www.yaklass.ru//

Hroro no paznery 3
.Paznen 2. YraneBonopomst
2.1 | IIpenenbHBIC YTIACBOIOPOIBI — 2 Hudporoii 00pa3oBaTEIBHEIA pecypc ISl IIKOI

aJIKaHbI SIKnacc https://www.yaklass.ru/




2.2 | HenpenenbHbIEC yIII€BOAOPOIBIL: 6 1 Iubporoii 06pa3oBaTEIbHBIA PECYPC IS IITKOJ
aJIKEHBI, AJIKaJIHEHBI, aJTKHHBI SIKuacce https://www.yaklass.ru/
2.3 | Apomarudeckue yriieBoI0POIbI 2 Hudporoii 06pa3oBaTEIBHBIA pecypc ISl IIKOI
SKnacc https://www.yaklass.ru/
2.4 | IlpuponHble HCTOYHHUKH YTIIEBOIO- 3 1 bubnuoteka LIOK https://urok.apkpro.ru/
POZIOB U HX IepepaboTKa LTudposoii 0OpasoBaTenbHBIN pecypc s IIKOI
SKnacc https://www.yaklass.ru/
HWroro no pazneny 13
Paznen 3. Kuciopocoaepskaiye OpraHnueckie CoeIMHEHUsI
3.1 | Couprsl. @eHon 3 LTudposoii oOpa3oBaTenbHBIN pecypc s IIKOT
SKnacc https://www.yaklass.ru/
3.2 | Anpaerunbl. KapOoHOBBIC KUCITO- 7 1 [Hudporoii 06pa3oBaTEIBHBIA pecypc ISl KO
Tbl. CII0XKHBIE d()UPBI SKnacc https://www.yaklass.ru/
3.3 | YrieBoast 3 1 udporoit 06pazoBaTeIBHBIA pecypc IS ITKOI
SKmacc https://www.yaklass.ru/
Hroro mo pazueny 13
Paznmen 4. A3oTcoaepxaiyue OpraHMIeCcKUe COSTUHCHHIS
4.1 | AMuHBl. AMUHOKHCIOTHI. bemkn 3 udporoit 06pazoBaTeIBHBIA pecypc IS ITKOI
SAKnacc https://www.yaklass.ru/
HWroro mo pazmery 3
Paspgen 5. BEICOKOMOJIEKYIISIDHBIE COEAMHEHUS
5.1 | IImactmaccer. Kayaykn. Bonokna 2 Hudporoit 00pazoBaTeIBHBIA pecypc IS ITKOI
SAKnacc https://www.yaklass.ru/
HWroro mo pazmery 2
O011ee KOJIMYECTBO YacOB IO MPOTrpaMMe 34 2 | 2
11 KJIACC
Ne HammeHoBaHMe pa3aenioB U TeM KommaectBo gacos OnexTpoHHBIE (HHPPOBEIE) 00pa3oBaTEIEHBIC
n/m TIPOTPaMMEI pecypcht
Bceero | Konrp. | Ilpaxr.
paboTsl | paboThI
Pazpgen 1. TeopeTnueckue OCHOBBI XUMUH
1.1 | Crpoenue atromoB. Ileprnoandeckuit 3 caifr Pemry EI'D
3akoH u [leprogmyeckas cucTema https://chem-ege.sdamgia.ru/
XUMHUYECKHX dyieMenToB J1. U. caiir TH®OVYPOK https://infourok.ru/
Menpeneea Hudposoii 06pa3zoBaTeNbHBINA PECYPC TSI ITKOJ
SAKnacc https://www.yaklass.ru/
1.2 | CtpocHue BemecTBa. 4 caiit UTHOOYPOK
MHoroobpasue BelecTs https://infourok.ru/
Hudporoit 00pazoBaTeIBHBIA pecypc IS ITKOI
SAKnacc https://www.yaklass.ru/
1.3 | XuMudeckue peakuu 6 1 1 caiit UTHOOYPOK
https://infourok.ru/
Hudporoit 00pazoBaTeIBHEIA pecypc IS ITKOI
SKmnacc https://www.yaklass.ru/
HWroro no pazmeny 13
Paznen 2. Heopranndeckasi XuMus
2.1 | Meramis 6 1 caiit Pemry EI'D
https://chem-ege.sdamgia.ru/
caiit THO®OYPOK
https://infourok.ru/
[udposoit 06pazoBaTeIBHBIA pecypc IS IIKOI
SKiacc https://www.yaklass.ru/
2.2 | Hemeramns 9 1 1 caiir Pemry EI'D
https://chem-ege.sdamgia.ru/
caidit UTHOOYPOK https://infourok.ru/
[Tudposoii oOpasoBaTenbHBIN pecypc IS IIKOJT
SKiacc https://www.yaklass.ru/
2.3 | CBsi3b HEOPraHUYECKHUX U OpTaHu- 2 caiir Pemry EI'D

YCCKHX BCIICCTB

https://chem-ege.sdamgia.ru/
caiit THOOYPOK




https://infourok.ru/
LTudposoii oOpasoBaTenbHBIN pecypc IS IIKOI
SKnacc https://www.yaklass.ru/

HWroro no pazneny 17

Pazpen 3. Xumust u ®KU3Hb

3.1 | Xumus u )KU3Hb 4 cailt UTHOOYPOK
https://infourok.ru/
LTudposoii oOpasoBaTenbHBIN pecypc s IIKOT
SKiacc https://www.yaklass.ru/

Hroro no pazaeny 4

O011ee KOJIMYECTBO YacoB MO MPOrpaMmme 34 2 | 3 |

YYEBHO-METOAUMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI VISI YYEHUKA

1. Xumms, 10 xmace/ T'abpuensa O.C., Octpoymos N.I'., Cnankos C.A., AkunonepHoe obmmecTtBo «M3marensctBo «Ilpo-
CBEIIICHUEY.

2. Xumus, 11 xmace/ IN'abpuensa O.C., AxmmonepHoe obmecTtBo «M3matensctBo «IIpocsemenne.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Xumus. 10 KJ1acc: 6a30BBIii YPOBEHbB: METOJINYECKOE nocodue /0.C.I'abpueinsH,
N.I".OctpoymoB — M.: IIpocsemienue, 2020.

2. Xumwus.11 kmace: 6a3oBbiii ypoBeHs: kuura s yuuresst/ O.C.['abpuenss, U.I'.Octpoymos, C.A.Cnagkos — M.: IIpo-
cBetnienue, 2020.

3. Xumwus. 11 kmace: 6a30BbIil ypoBeHb: MeToauueckoe mocodue / O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnagkos — M.
Hpoda, 2009.

4. Oenepanbhas paboyas nporpamma «XUMHUSY.

https://edu.gov.ru/— caiit Munnpocsemenus: Poccuu.

6. http://edsoo.ru— mopran Equnoro copepxanus o0mero o0pa3oBaHusl - caiiT, COMPOBOXKIAIONINI BBEICHHE U armpoda-
o Pabounx nporpamm ®I'OC.

7. https://edsoo.ru/constructor/- kKoHCTpYKTOp paboYMX MPOrpaMM.

o

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Poccwuiickas aiexTpoHHast mkomna https://resh.edu.ru/

2. Perry EI'D https://chem-ege.sdamgia.ru/

3. Iudposoit o6paszoBatenbHbIii pecypc s mkoa AKmace https://www.yaklass.ru/

4. MTHO®OYPOK https://infourok.ru/

5. bubmmnoreka ITOK https://m.edso0.ru/863e9214

Pabouast mporpamma paszpadorana B coorBercTBuE ¢ 1.18.2.2. ®I'OC HOO (ytB. mpuka3zom MuHHCTEpCTBA 00-
pazoBanus u Hayku P® ot 17.05.2012 r. Ne413, usm. u gomn. ot 29.12.2014 r., 31.12.2015 r., 29.06.2017 r., 24.09.2020 r.,
11.12.2020 r., 12.08.2022 1., 27.12.2023 r.) 1 muceMoM MuHHCTEpCcTBa TpocBenieHnss PO n denepanbHOM CITy:KOBI IO
HaI30py B chepe obpaszoBanus u Hayku ot 18.12.2020 r. NeNeCK-578/08, 01-350/13-01 «O CHMXEHHU JOKYMEHTAIIMOH-
HOH Harpy3Ku y4uTenein.







