MYHULHUIIAJTBHOE BIOJ’KETHOE OBIIEOBPA30OBATEJIBHOE YUYPEXJIEHUE
YYPOBUYCKAS CPEJHASA OBIIIEOBPA3ZOBATEJIBHASA HIKOJIA

AHHOTanus K padoueil nporpamme
yueoHoro npeamera «Xumus» 1Js 10-11 kiaaccos

Pabouass mporpamma yueOHoOro mpeamera «XuMmus» o0s3aTenbHOH mNpeaMeTHOH obiactn «EcTecTBeHHO-HAay4YHBIE
MPEeIMETHD) SIBISIETCS YaCThI0 OCHOBHOW 00pa3oBaTEeNBHOW IMporpaMMbl cpenHero obmero obpazosanus (OOII COO)
MBOY UYyposuuckoii COLL, pa3paborana B cootBercTBUH ¢ myHKTOM 18.2.2 ®I'OC COO nHa ocHoBe denepanbHOM
paboueld mporpaMMbl MO0 XMMHUU ¢ y4€ToM TeMatudeckoro rianupoBaHuss ®I'BHY «HCTUTYT cTpateruu pa3BUTHS
obpazoBanms» Poccuiickoit akagemun oOpa3zoBanus u peanusyercs 2 roga ¢ 10 mo 11 kmace.

Pabouass mporpamma paspaboTaHa yduTelleM XHMHHW ILIKOJBI C HCHojib3oBaHHeM «KoHCTpykTopa paboumx
nporpaMm» caiita «Equnoe conepaxanue oduiero oopa3oBaHus» B COOTBETCTBUH ¢ [lonoxkeHnem o pabouux nmporpammax
M ONpezeNsieT OpPraHM3alrio 00pa30BaTENbHON MEATENFHOCTH yUYWTENs B INKOJE MO TpeaMmeTy «Xumus». Pabouas
MporpaMma COJEPKUT CIEIYIOIINE CTPYKTYPHBIE 2JIEMEHTHI:

-TIOSICHUTEIILHYIO 3aITUCKY;

-001IYI0 XapaKTEPUCTHKY yU4eOHOTO penaMeTa « XUMHUSI»;

-1IeJIM U3y4YeHUs y1eOHOTOo IpeaMeTa « XUMUs»;

-MeCTO y4eOHOro npeaMeTa «XUMUs» B yueOHOM IIaHE;

-coziepKaHue yaeOHOro npeaMeTa « XUMUs»;

-TUTaHUPYEMBIE Pe3yJIbTaThl (JIMYHOCTHBIE, METAIIpeIMETHBIE U TIPEMETHEIE);

-TeMaTH4ecKoe IIaHUPOBaHKEe, CHOPMHUPOBAHHOE C yUETOM pabodel MporpaMMbl BOCIUTAHUS U BO3MOXKHOCTBIO
ucnoab3oBanus DOP/LIOP.

Pabouass mporpamma obcyxzaeHa Ha 3aceqanuu LLIMO yuurtenell ecTecTBEHHO-HAYyYHBIX NPEAMETOB IIKOJIBI,
MPUHATA pelieHreM menarorndeckoro coeta (mporoxonm Nel ot 29.08.2023r.), yrBepkaena mpukazom no MbBOY
Yyposuuckorr COLI Ne29 ot 01.09.2023r. B kadecTBe wacTu conepxkanust OO COO

Ha ocHoBe nanHOW mporpammbl yuutenem paspabateiBaetcss KTII B coorBerctBum ¢ Ilonoxkenumem o
KaJEeHIApHO-TEMaTUYECKOM IUIAHMPOBAaHMM M0 Yy4eOHOMY Ipeamery, Kypey, moxymo. KTII paccmarpuBaercss Ha
3acemannu LIIMO u cornacyercs ¢ 3amecturesnieM o Y BP.

Beinucka
U3 OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeiHero 001ero o6pa3oBaHus

PABOYASA ITPOTPAMMA
Y4eOHOro npeaMera « Xumush»
s odyuaromuxcs 10-11 kiaccon
(0a3oBbIii YpOBEHD)

CPOK peaju3auum 2 roaa

MOACHUTEJIBHASA 3AIINCKA

Pabodas mporpamma ydeOHOTO TpemMera «XuMus» (TpeaMeTHas 001acTh «ECTeCTBEHHO-HAyYHBIC MPEAMETHI») Ha
YPOBHE CpemHero oOmero oOpa3oBaHMs COCTaBlieHA Ha OCHOBe TpeOoBaHWI K pe3ylibTaTaM OCBOCHHS IPOTPaMMBI
cpeanero ooOmero oOpaszoBanuss PenepanbHOr0 roCyIapCTBEHHOTO 00pa3oBaTENBHOTO CTaHAAPTa CPEJHETO OOLIEero
obpazoBanus (PI'OC COO), denepansHOi 00pazoBaTeNbHON MPOrpaMMel cpegHero odmero oopazosanus (OOIT COO),
denepanpHOll pabodell mporpaMmbl Mo yueOHOMY mpenMmeTy «Xumus» 0azoBoro ypoHs (DPIT «Xumwusy), a Takke
OpUECHTUPOBAHA Ha IIeIeBbIE IPUOPHUTETHI, chopMyIHpOBaHHbBIE B QeliepanibHON padodell mporpaMmmMe BOCITUTAHUS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMMUWS»

Xumuueckoe 00Opa3oBaHME, IIOJy4aeMoOe BBIIYCKHHUKaMHM 0011e00pa30BaTeIbHON OpraHu3aluM, SBISIETCS
HEOTHEMJIEMOH 4acThi0 UX 00pa3zoBaHHOCTH. OHO CIIy’>KUT 3aBEPILIAIOLIMM 3TAllOM pealu3allMd Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YpOBHE KIIIOUYEBBIX LIEHHOCTEH, MPUCYIINX LETIOCTHON CHCTEME XMMHUYECKOr0 00pa3oBaHusl. DTH LHEHHOCTH
KacaloTcs MO3HaHHUs 3aKOHOB MPHUPOIBI, (OPMHUPOBAHHMS MHPOBO33PEHUS M OOIIeH KyJIbTyphl YeJOBEKa, a TaKKe
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHWA K CBOEMY 3J0POBBIO M TPUPOAHON cpene. Peammsyercss XuMudeckoe
oOpa3zoBanmne OOyJarOMMXCS Ha ypPOBHE CPETHETrO OOMMIET0 0Opa3oBaHMS CPEACTBAME yUEOHOTO MpeaMeTa «XHMUS,
coJiepKaHUe M MOCTPOCHHE KOTOPOTO OMNpEAEICeHBl B MPOrpaMMe MO0 XUMHU C YYETOM CHEeUM(HUKH HAYKH XUMUH, €&
3HAYEHUs B MO3HAHWU NPUPOABI U B MaTEPHAIbHOM KU3HHM OOLIECTBa, a TaKKe ¢ Y4ETOM OOMHMX Lenell ¥ MPUHLUIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOsIHHE CUCTEMBI CpeJiHero oomero oopazoBanus B Poccuiickoit denepannu.



XuMHsT Kak DJIEMEHT CHUCTEMBI €CTCCTBEHHBIX HAyK WIpaeT OocoOyI0 poib B COBPEMEHHOW NWBWIM3AINH, B
CO3aHUM HOBOM 0a3bl MaTepuUanbHOW KyJIbTypbl. OHa BHOCHT CBOHM BKJIaJ B (pOpMUpPOBAHME PALMOHATIBHOTO HAYYHOTO
MBILUICHHS, B CO3[JaHME LEJIOCTHOIO INPEICTABICHUS 00 OKPYXKAIOLIEM MHUPE KaK O €IUHCTBE IPHUPOJIBI U UEJIOBEKa,
KoTopoe (opMupyeTcssi B XUMHM Ha OCHOBE IMMOHMMAaHHS BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MHpPa, OCO3HAHUS
B3aMMOCBSI3H MEXKY CTPOCHUEM BEUIECTB, HX CBOMCTBAMH U BO3MOYKHBIMH O0IAaCTsIMH IPUMEHEHUS.

TecHO B3aUMOJEHMCTBYS C IPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHsS CTajlla HEOThEMJIEMOH YacTbIO MHPOBON
KYJIBTYpbI, HEOOXOANMBIM yCJIOBUEM YCIIELIHOTO TPYAa MU XHU3HU KaXIoro wieHa obuiectBa. CoBpeMeHHast XUMHS Kak
HayKa co3ujaTeNbHas, KaK Hayka BBHICOKMX TEXHOJIOTHH HalpaBjeHA Ha pelleHHe IIIOOANbHBIX MPOOJIeM yCTOWYHBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOMN, MUIIEBOH, IKOJIOTHIECKON 0€30IIaCHOCTH M OXPaHBI 3710POBbA.

B cooTtBeTcTBMM ¢ OOIIMMH LEISAMH M IPUHIMIAMHU CPEAHEro olmiero oOpa3oBaHMs COAEP)KAaHHE MperMeTa
«Xumust»y (10-11 knaccel, 0a30BBI ypOBEHb HW3YUCHHS) OPUCHTHUPOBAHO MPEUMYINECCTBECHHO HA OONIEKYIBTYPHYIO
MOJTrOTOBKY OOydarommuxcs, HEOOXOAMMYIO WM ISl BBIPAa0OTKHM MHPOBO33PEHYECKUX OPHUEHTUPOB, YCIICUIHOTO
BKIIIOUEHUSI B HM3Hb COLUYMa, MPOJOLKEHUSI 00pa30BaHMsl B PA3IMUHBIX O0NACTSIX, HE CBS3aHHBIX HEINOCPEACTBEHHO C
XUMUEH.

CocraBnaomuMu npenMera «XuUMHA» ABISIIOTCA 0a30oBble Kypchl — «OpraHuueckas xumush» u «OOmas u
HEopraHu4yeckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHHs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOil HAayKH: cUCTeMa
3HAHW 10 HEOPTaHWYEeCKOW XUMHH (C BKIIOUEHHEM 3HAaHUH U3 00IIei XUMUM) U opraHudeckoi xumMuu. @opmupoBanue
JAaHHOM CHCTEMBl 3HAHMH IPU H3Y4YEHUHU IpenMeTa 00ecrednBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pasus
BEIIECTB Ha OCHOBE OOLIMUX MOHSTUH, 3aKOHOB U TEOPUI XUMHUHU.

Enunast cucrema 3HaHMH 0 BaKHEHIIMX BEUIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAaX M MPUMEHEHHH, a TAKXKE O
XMMUYECKUX PEaKIMsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MpoTeKaHus JomnoiHsercs B Kypcax 10 m 11 kmaccom
JIEMEHTAaMH COJEpPXKAaHUS, MMEIOIIMMH KyJIbTypOJOIMYECKMH W NPHUKIAIHOM XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT
MOHUMAHUIO0 B3aWMOCBSI3M XUMHUH C APYIMMH HayKaMH, PAacKpbIBAlOT €€ poJib B TO3HABATEIBHOW W TPAKTHUECKOH
JESITEIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCIHMTAaHHMIO YBaKEHHS K MPOLECCY TBOpYECTBA B OONACTH TEOPHUH U
MPAaKTUYECKUX MPHUIIOKCHUH XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMBIX
npobieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIIMBATh HHPOPMAIIUIO W IPUMEHSATE €€ JIJIsl OMOJTHeHUsT 3HAHUH,
pelICHUs WHTEIUICKTYalbHBIX M OKCIEPHUMEHTATBbHBIX HCCIIEOBAaTeIbCKUX 3a/ad. B memoM cojiepikaHue y4eOHOTO
npeaMmera «XUMHS»  JAHHOTO  YPOBHS HM3Y4YEHUS OPHEHTHPOBAHO Ha (opmupoBaHue y  0Oy4aroLIuxcst
MHUPOBO33PEHUYECKOH OCHOBBI Ui TNOHUMaHMA (QuiaococKkux HIEH, TakuX Kak: MaTepHajJbHOE EAMHCTBO
HEOPraHMYEeCKOT0 W OPraHMYecKoro MHpa, OOYCIOBICHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM W CTPOCHHUEM,
M03HAaBaEMOCTh NPUPOJIHBIX SIBJICHUH MyTEM SKCIEPHUMEHTa M PELICHUS] MPOTHBOPEUYMH MEXIy HOBBIMH (akTaMHu W
TEOPETUYECKUMH TPENIOCHIIKAMH, OCO3HAHHE POJIM XMMHMU B PELICHUH 3KOJIOTMYECKUX IIPOoOJeM, a Takke IpodiieM
cOepeKeHNS SJHEPIETUIECKUX PECYPCOB, CHIPbS, CO3AHMUS HOBBIX TEXHOJIOTUI U MaT€pHUaoB.

B mpakTuke mpenogaBaHus XMMHU Kak Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs, TaK M HA YPOBHE CPEIHETO
oOmiero o0pazoBaHusl, IPH ONPEAEICHUN COAEPKATEIBHON XapaKTepUCTUKU LeJied M3ydeHHs MpeaMeTa HarpaBiIeHUEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO NPHU3HAETCS (OPMUPOBAHHE OCHOB XMMHYECKOM HAyKH Kak o0jacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKON JEsITENbHOCTH YeJIOBeKa M KaK OJIHOrO W3 KOMIIOHEHTOB MHUPOBOM
KyJIbTypbl. C METOOMYECKON TOUKM 3pEHHS TaKOi MOAXOX K ONpelesieHHIO LeJie N3yUYeHus IpeaMeTa SBIISIeTCS] BIIOJTHE
OIpaBIaHHbBIM.

HEJHA N3YYEHUSA YYEBHOI'O ITPEJMETA «XUMUWUS»

I'maBHBIMH TETAMY H3ydeHHS TpeaMeTa « Xumus» Ha 6a3oBoM yposHe (10 —11 ki1.) SIBISIOTCS:

e (GopMHpOBaHHE CHCTEMBl XUMHUYECKHX 3HAHUH KaK Ba)KHEHIIIEH COCTABIIAIONIEH €CTECTBEHHO-HAYYHOH KapTUHBI MHpAa,
B OCHOBE KOTOPOU JIeXKaT KIFOYEBbIe MOHATHS, (PyHIaMeHTAbHBIE 3aKOHB I TEOPHH XHMHWHU, OCBOSHHUE SI3bIKA HAYKH,
YCBOCHHE M TOHMMAaHHE CYIIHOCTH JOCTYIHBIX OOOOIICHHH MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIJIGHHE C
HCTOpPHEN UX Pa3BUTHUA U CTAHOBJICHMUS,

e (dopMupoBaHME W pa3BUTHE IPEICTABICHUNA O HAYYHBIX METOJAaX IO3HAHUS BEHIECTB U XHUMHYECKUX pPEaKIuH,
HEOOXOMMBIX JJIsl MPHOOPETEHUSI YMEHUH OPHEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SBICHHUH, MMEFOIINX
MECTO B IPUPOJIE, B MPAKTUUECKOMN M MOBCEIHEBHOMN KU3HU;

® Dpa3BUTHE YMEHWA W CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJEHHEM U OOBSCHEHHEM XHUMHYECKOTO
AKCIIEPUMEHTA, COOJIOJICHUEM MPaBHJI 0€30IIACHOTO O0PAICHUS C BEIIICCTBAMU.

Hapsiny ¢ atuM, comepkaTenbHas XapaKTepUCTHKa LeJeil U 3ajad U3ydeHHs MpeaMeTa B MporpaMMe Mo XUMHUU
YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBUHM C HOBBIMH IIPHOPHUTETAMH B CHUCTEME CpeIHero o0miero oOpa3oBaHHA.
CeroaHs B MpemnoAaBaHUN XUMHH B OOJBIIEH CTETIEHN OTHAETCS MPEANOYTEHNE MPAKTHIECKOW KOMIIOHEHTE COIEPKaHuUs
0o0y4yeHHsl, OPHEHTHPOBAHHONH Ha MOATOTOBKY BBIMYCKHHMKA 00I1€00pa30BaTeIbHON OpraHM3alliy, BIAJCIOLIETO HE
HaOOpOM 3HaHUH, a QyHKINOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHUSIMH aKTUBHOTO MOJTY4EHUs 3HAHUN U
MPUMEHEHUS MX B PeabHOH KU3HU IS PEIICHNS MTPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3TMM mpu n3ydeHHMH TmpeaMeTa «XWMHS» JOMHUHHUPYIOIIEEe 3HA4YeHHE MPHOOpPETaroT Takue LEeNH U
3a/1a4y, Kak:



ajanrtanus 00ydJarolMXcs K YCIIOBUSM JUHAMUYHO Pa3BHUBAIOIIETOCS MHUpPa, (OPMHPOBAHUE HHTEILICKTYaJbHO
pPa3BUTOW JMYHOCTH, TOTOBOW K CaMO0Opa30BaHWIO, COTPYAHUYECTBY, CaMOCTOSTEIFHOMY TPUHITHIO TPaMOTHBIX
penieHnil B KOHKPETHBIX )KM3HEHHBIX CUTYalUAX, CB3aHHBIX C BEIECTBAMU U UX IPUMEHECHUEM;

(opMUpOBaHUE Y OOYHYAIOIIUXCS KIIFOUEBHIX HABBIKOB (KIIOYCBBIX KOMIICTCHIIUI), UMEIOIIUX YHHUBEPCAIBHOC
3HAYCHHE JUIsl PA3JIMYHBIX BUJOB JIEATCIILHOCTU: PEIICHUS NpoOJeM, MOUCKa, aHaiau3a U o0paboTku uHOOpMAIUy,
HEOOXOIMMBIX ISl PHOOPETEHHSI OTIBITa ACITEIHHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B ITO3HAHUH XHMHH, a TaK¥Ke
JUTSL OIEHKH C TIO3WIMI JKOJOTHMYECKOW Oe30MacHOCTH XapakTepa BIHMSHHSA BEIIECTB W XWMHUYECKHX MPOIECCOB Ha
OpraHU3M YeJIOBEKa U NPUPOIHYIO CpPEeny;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYYaroIIuXxcsi:
CITOCOOHOCTH CaMOCTOATENBHO MPHUOOPETATh HOBBIE 3HAHHUS IO XHMHUHU B COOTBETCTBHHU C )KU3HEHHBIMH MOTPEOHOCTAMH,
WCITOJIB30BaTh COBPEMCHHBIC WH()OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOWCKA M aHAW3a YYCOHOW W HAYYHO-IIOMYJISIPHOU
MH(POPMAITUN XUMUYECKOTO CO/ICPIKAHUS;

(hopMupoBaHUE U Pa3BUTHE y OOYYAIOIIMXCS aCCOIMATHBHOTO W JIOTUYECKOTO MBIIUICHUS, HAOII0IaTeEHOCTH,
COOpPaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, NpPHU IUIAHUPOBAHUU M MPOBEACHUU
XUMUYECKOTO IKCIICPUMEHTA;

BOCHIHUTaHHE Y OOyYaromuxcs YOeKAEHHOCTH B TYMaHHCTHYECKON HAIMPaBIEHHOCTH XUMUH, €€ BaXKHOW POJIH B
pelIeHn: TIOOANBHBIX MPOOJEM PAIMOHAIBHOTO TPUPOIOINONB30BAHMS, IMOMOTHEHHUS YHEPreTHYECKUX PECYpCOB U
COXPaHEHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OCpPEKHOrO OTHOIICHUS K MPHPOJE U CBOEMY
3II0OPOBBIO, @ TAKXKE MPHOOPETEHHS OMBITA UCTIOIH30BAHUS TOJYYCHHBIX 3HAHUM JIJIS TMPUHSATHS TPAMOTHBIX PEIICHUN B
CUTyalUsIX, CBI3aHHBIX ¢ XMMHUYECKUMHU SIBJICHUSIMU.

MECTO YYEBHOTI'O IPEJIMETA «XUMMWMSI» B YUYUEBHOM IIJIAHE
OO0r11iee YMCIIO YacoB, OTBEACHHBIX Ul M3YyYCHUS XMMHH, HAa 0a30BOM YPOBHE CPEIHEro 00IIero o0pa3oBaHWUs,
cocrarisieT 68 wacos: B 10 kimacce — 34 gaca (1 gac B Hepeno), B 11 kimacce — 34 yaca (1 gac B Hezeio).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHMYECKASA XUMUSA

TeopeTnueckne 0OCHOBbI OPraHMYECKOH XUMHH

[Ipenmer opraHmyueckol XWMHW: €€ BO3HHKHOBEHHE, PAa3BUTHE W 3HAYCHWE B IIOJIyY€HHH HOBBIX BEIIECTB U
MaTepHaioB. Teopus CTPOCHHsI OpraHWYeCKuX coenuHeHMid A. M. byTiiepoBa, e€ ocHOBHBIC TOJNIOKECHHSI. CTPYKTypHBIE
¢dopmynbl opraHnveckux BemiecTB. ['omonorus, u3omepusi. XuUMHYECKas CBA3b B OPraHMYECKUX COCAWHEHHSAX —
OJIMHAPHBIE U KPAaTHBIE CBS3U.

[MpeacraBnenne o kinaccuUKAlMM — OPTaHMYECKHX  BemlecTB. HOMEHKIaTypa OpraHMYeCKHX COCTUHEHUI
(cucTeMaTHrueckast) ¥ TPUBUAIIbHBIC HA3BAHUS BAXKHEHINX MPEICTABUTEINEH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCIIEpUMEHTANbHBIE METO/AbI M3YYEHHUS! BEIECTB M HMX NPEBPAIICHUI: O3HAKOMJICHHWE C O0pa3lamMH OpraHMYECKHX
BEUIECTB M MaTepHajaMH Ha WX OCHOBE, MOAEITUPOBAHHE MOJEKYJ OPTaHWYECKHX BEIIEeCTB, HAOMIOJCHHE W OIICAHHE
JIEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAICHUIO OPraHUYECKUX BEHISCTB TPH HarpeBaHHWW (IUIaBlieHHE, OOYTIMBaHUE U
TOpEeHHE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHM psiaA. MeTaH M 3TaH — MNPOCTEHIIME NPEACTABUTEIN aJKaHOB:
(¢u3nYecKkre W XUMHYECKHE CBOMCTBAa (pEakiuu 3aMelIeHHs W TOpPEHUs), HAXOXKACHHWE B NPUPOJE, TOJIy4YCHHE H
MIpUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHN Psll. DTWIEH W MPONMIEH — MpOCTeHIINe MpeacTaBUTeNH ajIKeHOB!
¢u3nuecKkue W XHMMHYECKHE CBOMCTBAa (peakUul TUAPUPOBAHMWS, TaJOreHUPOBAHUS, TUApPATALUH, OKUCICHHUS WU
MOJIMMEPU3AIINN ), TTOTydeHIE U TIPUMEHEHHE.

Ankaauensl: OyraameH-1,3 u MerwnOyTtamueH-1,3. CTpoeHHE, Ba)KHEHIIME XHMHUYCCKHE CBOKMCTBAa (peaKiius
nonuMepusauun). IlonyueHre CHHTETUYECKOTO KayuyKa U pe3UHBbI.

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUH Psifl. ATIETHIIEH — MPOCTEHINNI TIPeICTaBUTEh ATKUHOB!
COCTaB, CTpOCHHUE, (DU3NYECKHE M XHMHUYECKHME CBOICTBa (peakuMu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THAPATALHH,
TOPEHUsI ), IOy4YCeHHE U PHUMEHEHHUE.

Apensl. bensoin: cocras, ctpoeHne, GU3NUECKUEC U XUMUYECKHE CBOWCTBA (pEakIMy raIOTCHUPOBAHKS U HUTPOBAHUS),
MOJTy4eHUe U MpUMeHeHue. To1yon: cocmas, cmpoenue, uzuyeckue u Xumuieckue ceotcmed (peakyuu 2aio2eHuposanis
U HUMpoBawus), noayuenue u npumexerue. TOKCHYHOCTh apeHOB. | eHeTHUecKas CBSI3b MEXIy YIIEBOIAOPOIaMH,
MPUHAUISKANUMHA K Pa3IMYHBIM KJIaccaM.

[Ipupomubie UCTOUHHUKH yTIAEBOAOPOa0B. [IpupoaHbii Ta3 u monyTHeIe HeTsIHBIE ra3bl. HedTh 1 e€ mpoucxoxeHue.
CrniocoOrbl epepaboTKku He(TH: TIEPETOHKA, KPEKUHT (TEPMUYECKHUH, KaTaTUTUYeCKUH ), muponu3. [IpoaykTel nepepaboTKu
He()TH, UX IPUMEHEHHNE B IPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIH Yroibh U MPOAYKTHI €ro mepepadoTKu.



OKcIiepUMEHTANbBHBIE METOJbl HM3YYCHHs BEIIECTB W WX MPEBpalleHWil: O03HaKOMIIEHHE C o0Opas3lmamH IUIacTMacc,
KaydykoB ® pe3uHbl, Komwiekmuu «Hedts» w  «Yromp», MomenupoBaHWE MOJIGKYJT  YTIJIEBOAOPOIOB U
raJIOTeHOIIPON3BOHBIX, TPOBEICHIE MPAKTHIECKON PabOTHI: OTyUYSHHE ITUIICHA U U3yUeHHE er0 CBOWCTB.

Pacuérnele 3anaun.

Brrurcnenust mo ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00hEMa, KOTHIECTBA HCXOTHOTO BEIIECTBA FUTH MPOIYKTa
PEaxIuy 1o U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOT'O M3 MICXOIHBIX BEIIECTB MIIN MPOITYKTOB PEAKIIHH).

Kucaopoacoaepskanue opranuyeckie coeInHeHus

[IpenenbHBIE OMHOATOMHBIE CIIUPTHI. METaHOI W ATAHOI: CTPOCHHE, (PH3NUECKHE M XMMHUIECKHE CBOHCTBA (PEaKkInu C
AKTUBHBIMHU METAJUIaMH, TaJIOTCHOBOJ0OpOAaMHU, FOpeHI/Ie), IIPUMCHCHUC. BOZIOpO,ZIHI)Ie CBsA3U MEXKOY MOJICKYJIaMU CITUPTOB.
[leiicTBHe MeTaHOJa U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaTroMHble CHUPTHL. OTHJICHIJUKOAb W TJMLEPUH: CTPOEHHE, (QHU3MYECKHMEe M XHMHUYECKHE CBOMCTBA
(B3auMoOJIeliCTBHE CO MIETOYHBIMH MeETaljlaMH, KadeCTBEHHas peakIHs Ha MHOToaToOMHbIe crupThl). [leiicTBue Ha
OpraHu3M 4Y€JIOBCKaA. HpI/IMeHCHI/IC TIMOepruHa U OTUJIICHTJIUKOJIA.

deHon: cTpoeHUE MOJIEKYIIbI, (PU3NYeCKHe U XUMHYEeCKHe cBoiicTBa. TokcuuHocTh penona. [lpumenenue gpenona.

Anpierunbl U KemoHsl. OOpPMaNbAETH, alleTAIBAETH: CTpOeHHEe, (U3NYECKHe M XHMHUYECKHE CBOWCTBA (pEaKiluH
OKHCIICHUS! M BOCCTAHOBJICHHUSI, KAYECTBEHHBIE PEaKIINN ), IIOYICHNE U IPIMEHEHUE.

OMHOOCHOBHBIE TpeJieibHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHAasi KHCIOTBI: CTPOCHHE, (DU3NYECKUE U
XIMHYECKHE CBOWCTBA (CBOWCTBA, OOIIMeE /i Kjacca KHCIOT, peaknus STepru(UKaliu), MONydeHHE W NPHUMEHEHHE.
CreaprHOBasi W OJIEMHOBAs KHUCIIOTHI KaK IPEJCTABUTENN BBICIIMX KapOOHOBBIX KHCIOT. MBUIa KaK COJH BBICIINX
KapOOHOBBIX KHCIJIOT, UX MOIoIIee ACHCTBHE.

CrnoxxHble 3QHUPBHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cnoxHbIX 3¢upoB. XKupbl. ['maponus >xupos.
[Tpumenenue sxupoB. buonornyueckas posb KUPOB.

YTeBoIbl: cOCTaB, KiacCU(UKAIMS YTIAEBOAOB (MOHO-, IU- W MOJIUcaxapuabl). ['TIroko3a — MpoCcTeUITHit MOHOCAXapHI:
0COOEHHOCTH CTPOCHHUSI MOJICKYJBI, (U3MUYECKHe M XUMHYECKHE CBOWCTBa (B3ammojeiicTBue ¢ ruapokcuaom menu(ll),
OKHCJICHHE aMMHAauYHBIM pacTBOpoM okcuna cepedpa(l), BoccraHOBIEHUE, OpOKEHHE TIIOKO3bI), HAXOXKIECHHE B NPUPOJE,
MpUMeHeHue, Onosorudeckas poib. PorocunTres. PpyKTO3a KaKk H30MEpP TITIOKO3bI.

Kpaxman u nemmiono3a kak mpupoaHbie monrMepsl. CTpoeHne Kpaxmana W IeuTiofo3bl. OU3nvYeckne U XUMUIEeCKHe
CBOMCTBA KpaxmMaina (THAPOIN3, KaUeCTBEHHAS PEaKLHs C HOJIOM).

9KCHCpI/IMeHTaHBHBIe MCTOJblI H3YUCHHA BCHICCTB U HX HpeBpameHI/n‘/'I: IIPOBCICHUC, Ha6J’IIOIICHI/IC n OIIhMCaHuce
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYeCTBEHHBIE PEAKIMH OJHOATOMHBIX CHHPTOB (OKHUCICHHE 3TaHOJa
okcumoMm Memu(Il)), MHOrOaTOMHBIX CHHUPTOB (B3aUMOACHCTBHE TIimnepuHa ¢ TuapokcumaoM wmeau(ll)), ampaernmon
(oxucieHre aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) u rugpoxcugom memu(Il), B3anMoaeicTBHE Kpaxmaia ¢ HOIOM),
MpOBeIeHHE MPAKTHYECKOH paboThl: CBOWCTBA pacTBOpa YKCYCHOM KUCIIOTEHI.

PacuérHbie 3amaun.

Brrancienns mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTa
PEaxIuy 1o U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOT'O M3 MICXOIHBIX BEIIECTB MIIH MPOITYKTOB PEAKIIHH).

A3zoTcoepKaliue OpraHMuecKue COeTMHEHMS.

AMUHOKHUCIIOTH KaK aM(oTepHble OpraHndeckrue coeanHeHns. Ou3ndeckne 1 XMMHUYECKUe CBOHCTBa aMUHOKHUCIIOT (Ha
npuMepe rmiuHa). buonorunyeckoe 3HaueHHe aMUHOKUCIOT. [lenTust.

Benku xax nmpupoHBIE BEICOKOMOJICKYIISIpHBIE coeanHeHus. [lepBuuHas, BTOpUUHAs U TpEeTHYHAs CTPYKTypa OEIKOB.
XUMHYECKHE CBOMCTBA OCITKOB: THAPOJIN3, IEHATYPAIlKs, KaueCTBEHHBIE PEaKIINy Ha OCIIKH.

DKCIIepUMEHTaIbHBIE METOBI U3yUeHHs BEIECTB M WX MPEBPAICHHIA: HAOIOIEHIE U ONMMMCAHUE IEMOHCTPAIMOHHBIX
OTIBITOB: JIEHATYpaIus OEIKOB NMPH HarPEeBaHUH, IBETHBIE PEAKIINU OEIKOB.

BbicokoMoJieKyIsipHbIe cOeANHEHUS

OCHOBHBIE TIOHATUS XMMHH BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN: MOHOMED, MOJKUMEp, CTPYKTYpPHOE 3BEHO, CTENEeHb
MOJIMMEPU3AIAN, CPEeNHss MOJeKyJspHas macca. OCHOBHBIE METONIBI CHHTE32 BBICOKOMOJIEKYJSPHBIX COCJUHEHUN —
MOJIMMEPU3AINS U TIONKOHICHCAITHS.

OKCIepUMEHTANBHBIE METO/BI M3YYECHHUS! BEIECTB M HMX NPEBPAIICHUI: O3HAKOMJICHHWE C 00pa3laMH NPUPOTHBIX H
HCKYCCTBEHHBIX BOJIOKOH, MJIACTMAcC, KayIyKOB.

MexnpeMETHBIE CBSI3U.

Peanmuzanus MeXnpeIMETHBIX CBsI3eH NpU W3ydeHWH opraHmdeckoid xummu B 10 Kimacce ocymiecTBiseTcsl depes
WCTIONb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JUTS OTENBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmye ecTeCTBEHHO-HAayYHBIC IOHITHS: SBICHHE, HAay4dyHbIH (akT, TUMoTe3a, 3aKOH, TEOpHs, aHajHu3, CHHTES,
KJaccuUKalys, IepuoINIHOCTh, HAOMIOACHUE, N3MEPEHHE, IKCTIEPUMEHT, MOAETHPOBaHHE.

®u3uka: MaTepusi, SHEPTHs, Macca, aToM, MIEKTPOH, MOJIEKyJa, PHEPIeTUYECKHH ypOBEHb, BEUIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHHE BELIeCTBa, PU3NUECKUE BETMUUHBI U €ANHHUIIBI UX U3MEPCHHUS.

buonorus: kietka, opraHusMm, Ouocdepa, OOMEH BeEUICCTB B opraHusMme, (POTOCHHTE3, OHOJOTHYECKH AKTHBHBIC
BemiecTBa (OEJIKH, YIIeBOIBL, KHUPBI, HEPMEHTBHI).

I'eorpadus: MuHepabl, rOpHBIE TOPOABI, MOJE3HBIE HCKOIIAEMBIE, TOIIIMBO, PECYPCHI.
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Texuomorus: MUIICBBIC TPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O IUTAHWA, MOIOIINUE CPCACTBA, JICKAPCTBCHHBIC 1
KOCMETUYECKUEC NTpEnapaThl, MaTECpHajibl U3 HCKYCCTBEHHBIX U CUHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBLIAS N HEOPTTAHUYECKAS XUMUS

TeopeTnueckue OCHOBbI XUMHH

XuMudecKkuit dneMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAS 000JI09Ka. DHEPTEeTHYECKUE YPOBHH, ITOAYPOBHHU.
ATOMHBIE OpOUTaH, S-, P-, d- amemMeHThl. OCOOEHHOCTH pacTpeeeH s JIEKTPOHOB 0 OPOUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX TEPUOJIOB. DIICKTPOHHAST KOH(PUTYpAIUsI aTOMOB.

[lepuonuueckuit 3akoH u Ilepuoamueckass cucreMa xumuueckux »diaeMeHToB J[. WM. MengeneeBa. CBa3b
MEePUOJUYECKOr0 3aKoHa U [leproanueckoil cucteMbl XuMuueckux amemMeHToB . . MenzaeneeBa ¢ COBpeMEHHON Teopuen
CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHMHYECKHX 3JIEMCHTOB M 00pa3yeMbIX UMM IMPOCTBIX U
CJIOKHBIX BEIIECTB I10 TPYIIaM U IIeproAaM. 3HAUCHIE IIEPHOTNISCKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemecTBa. XMMHUYECKasi CBA3b. BUABI XMMUYECKOW CBSI3M (KOBAJICHTHAS HETIOJISIPHAS ¥ TOJISIpHAs, MOHHAS,
MeTaJTnueckast). Mexanu3mbl 00pa30BaHHsA KOBaJEHTHOM XWMHYECKOH CBs3M (OOMEHHBIM ¥ JTIOHOPHO-AaKIETITOPHBIN).
Bonopoanast cBsi3b. BameHTHOCTD. DneKTpooTpuiaTenbHOCTh. CTeneHb okucieHus. oHbl: KaTHOHBI U aHUOHEI.

BemectBa MONEKYISIPHOTO W HEMOJEKYISIPHOTO CTPOCHMs. 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA. | HIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAINTNIECKON PEHIETKH.

[TonsiTHe 0 nucnepcHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pACTBOPBI. MaccoBast 10JIs BELECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHuit. HoMeHKaTypa HEOpraHMYeCKUX BellecTB. ['eHeTudeckas CBS3b
HEOPraHWYECKUX BEIIECTB, IPUHAUICKANINX K PA3JIUYHBIM KJIACCAM.

Xumudeckas peaknus. Kiaccnukanyus XUMHYECKHX peaknuii B HEOPTaHWYECKOW M OPTaHMYECKOW XMMHHU. 3aKOH
COXpaHEHUs1 MaCChl BEIIECTB, 3aKOH COXPAHEHUSI U MIPEBPAILICHUS SHEPTUU MTPU XUMUYECKUX PEAKIIUIX.

CKOpOCTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3In4HbIX (akTopoB. OOpaTuMbie peakiuu. XUMHYECKOE pPaBHOBECHUE.
@DakTophl, BIUIIOUIUE HA COCTOAHUE XuMHuueckoro papHosecus. [Ipunnun Jle [atense.

Onekrponutndeckas mucconuanys. CuipHbBIE U crnadble 37eKTposmThl. Cpena BOMHBIX PACTBOPOB BEIECTB: KHCIAs,
HeUTpalbHasi, 1el04Hasl.

OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE PEAKITHIH.

OKCTIepUMEHTAIIFHBIE METOABl HM3y4YeHHs BEIIECTB M WX MpeBpamleHwi: aeMoHCTparus Tabmmn «llepuommdeckas
cuctema xuMmuueckux anemeHToB J[. M. MennpeneeBa», u3ydeHHe MOJENIeH KPUCTAUIMYECKUX PENIETOK, HAONIO/ICHUE U
ONHCaHWE JEMOHCTPAIIMOHHBIX ¥ JIAOOPAaTOPHBIX OIBITOB (pa3lioKeHHE TIEepPOKCHIA BOJOPOAa B TMPUCYTCTBUHU
KaTaam3aTtopa, ONpeAeiieHne Cpeapl PacCTBOPOB BEIIECTB ¢ MOMOIIBI0 YHHUBEPCATHHOTO HHAMKATOPA, PEAKIIUH HOHHOTO
oOMeHa), MPOBEICHUE MPAKTUICCKON PabOThl « BivsiHIE pa3InUHbIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKI[Umy.

PacuétHbie 3amaun.

PacuéTel o ypaBHEHUSIM XUMUYECKUX PEAKIINI, B TOM YHUCIE TEPMOXUMUYECCKUE PACUETHI, paCUEThl C UCTIOIb30BAHUEM
TIOHSITUSL «MAacCOBAsl 10JISI BEIIECTBAY.

Heopranu4yeckas xumus

Hemerannel. Ilonoxenue nemetamioB B Ilepuogmyeckoil cucreme xumuueckux snementoB [, M. MenaeneeBa u
0COOEHHOCTH CTPOCHHsI aTOMOB. DU3NYECKHE CBOMCTBA HEMETAIUIOB. AJIOTPOTHS HEMETAIIOB (HA MPUMEpPE KHUCIOPOa,
cepsl, docdopa u yrieposa).

XuMUYecKre CBOMCTBa Ba)XHEWITNX HEMETaIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoa W KPeMHHUS) H UX
COEMHEHHH (OKCHIOB, KUCIIOPOICOIEPIKAIINX KUCIOT, BOJOPOTHBIX COSTUHEHHH).

[IpumMeHeHune BaXKHEUILIMX HEMETAJUIOB U UX COEIMHEHUM.

Meramnbl. Ilonmoxxenne wetamwioB B Ilepuommyeckoil cucteme xumuueckux siaemeHtoB [l WM. Menneneesa.
Oco0OEHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0YEK aToMOB MeTayioB. OOmue ¢u3ndeckue cBoiicTBa MeTa/uioB. CIutaBbl
METaJIJIOB. DJIEKTPOXUMUYECKUH psijl HANIPSKEHU METalIoB.

XuMUYecKre CBOWCTBA BKHEHIINX METAJUIOB (HATPUM, Kaluil, KambIWUi, MarHAW, aIOMUHHNA, [IUHK, XPOM, XKeIe30,
Me[b) ¥ X COCITMHCHU.

Oobu1re criocoObl Mody4eHus MeTayuioB. [IpuMeHeHre MEeTasIoB B OBITY M TEXHHKE.

OKCIEPUMEHTAIbHBIE METOIbI M3YUYCHUS BEIIECTB U UX MPEBPAIICHUN: W3YUYCHHE KOJUICKIMH «METalabl U CIUIaBbDY,
00pa3oB HEMETAJUIOB, pEIIeHHEe OJKCIEPUMEHTAIbHBIX 3a7ad, HAONIOJeHWe W OIMCaHWe JIEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJAEHCTBUE THUAPOKCHAA aTIOMUHHS C PacTBOpaMH KHCIOT W IIENOYel, KadeCTBEHHBIE
peaKlnK Ha KaTUOHBI METAILJIOB).

Pacuérnrie 3anaumn.

Pacuérer Maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OIHOTO W3
YYacTBYIOIINX B PEAKIIMH BEUIECTB, PacYEThl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIA OHO U3
BEILIECTB UMEET MIPUMECH.

XumMus 4 JKU3Hb

Ponp xuMun B oOecmieYeHHH JKOJIOTHUECKOW, SHEPreTHYECKONH W IHIEBON O€30MacHOCTH, Pa3BUTHH MEIWIIHHEIL.
[TonsiTHE O HAYYHBIX METOJAX IMO3HAHMSI BEIECTB U XUMHUECKHUX PEAKLUI.
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[IpencraBnenus 06 00X HAYYHBIX MIPUHIMIIAX TIPOMBIIIEHHOTO MOTYYEeHHs BaKHEWIITNX BEIIECTB.

YenmoBek B MHUpE BEIECTB M MATEPHANIOB: BaXKHEHUIINE CTPOMUTEIBHBIE MAaTEpUaNbl, KOHCTPYKIMOHHBIE MaTEpHAIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalIbl IS 3IEKTPOHUKH, HAHOMAaTepHallbl, OPraHn4eCKUe U MUHEPAIbHbIE YA0OpEHUSI.

XuMmHsi W 370pOBbE 4eJOBEKA: MpaBWja WCIONb30BAaHHUA JIGKAPCTBEHHBIX IIpenaparoB, MpaBuia 0e30macHOro
WCIIOJIb30BaHMS IPENapaToB ObITOBOI XMMHHU B ITIOBCEJHEBHOW KHU3HU.

MexnpenMeTHBIE CBSI3U.

Peanuzanust MeXNpeIMETHBIX CBA3EH MpPU U3y4YCHUHU OOIEei M HeopraHumdeckoil xumuu B 11 Kimacce ocymiecTBisieTcs
gyepe3 HCIOJIb30BAHNE KaK OOIIMX €CTECTBCHHO-HAYYHbBIX MOHATHH, TaK WM IOHATHUH, SBJISIOLIMXCS CUCTEMHBIMU MJIS
OTJIENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0ue ecTecTBEHHO-HAyYHbIE MOHSATHA: HAay4YHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHANN3, CUHTE3, Kiaccu(uKalys,
NEPUOJNYHOCTD, HAOTIOIEHHE, SKCTIEPUMEHT, MOCTPOBAaHUE, U3MEPEHHE, SIBICHHC.

®usnka: MaTepHs, SHEPTUs, Macca, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOI, PaJMOAKTUBHOCTh, MOJICKYJIA,
SHEPreTHYECKUH YPOBEHb, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, (PU3NUYECKUE BETHMYMHBI U CAMHULIBI
WX U3MEPEHMUS, CKOPOCTB.

bronorust: kineTka, OpraHusM, SKOCHUCTeMa, Omocdepa, Makpo- U MHUKPODJIEMEHTbI, BUTAMHHBI, OOMEH BEILECTB B
OpraHu3Me.

I'eorpadusi: MuHepalbl, TOpHBIE TTOPO/BI, IOJE3HBIE HCKOTIAEMBIE, TOTIIIMBO, PECYPCHI.

TexHonorusi:  XUMUYECKass IPOMBIILIEHHOCTb, METa/UIyprusi, IPOU3BOJACTBO  CTPOMUTENBHBIX  MAaTE€pHAJIOB,
CEJIbCKOXO3SIMCTBEHHOE  NPOU3BOJACTBO,  IHUILIEBas  IPOMBIIUIEHHOCTh,  (papMaleBTHYECKas  IPOMBIIUIEHHOCTb,
MPOU3BOACTBO  KOCMETHYECKHX  IPENapaToB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MAaTE€pPHANOB,  JJIEKTPOHHAs
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IPOT'PAMMBI IO XUMUU HA BA3OBOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBimuBaeT TpeOOBaHUS K pe3yiIbTaTaM OCBOCHHS 00YYaIONIMMHUCS TIPOTPaMM CPETHETO 00IIero o0pa3oBaHus
(JINYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM). HayqHO-MeTOANYeCKOi OCHOBOW ISl pa3pabOTKU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHUS MMPOTPAMM CPEITHETO 00IIEero 00pa30BaHuUs SIBISIETCS CUCTEMHO-ICATEIbHOCTHBIN MOIXOI.

B COOTBETCTBUU C CHCTEMHO-ICATEILHOCTHBIM IOAXOIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEIMeTa
«XuMHsD) Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHuUs BBIIEICHBI CICIYIOIINE COCTABISIONINC:

0CO3HaHUE 00YYAFOUIMMUCS POCCUHCKON I'pakIaHCKOW HICHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIIFHOCTH U
CaMOOIIpeIeIICHHUIO;

HaJIMYUEe MOTHBALIUHU K 00YUICHUIO;

eNIeHaIIpaBIeHHOE Pa3BUTHE BHYTPEHHNX YOSKICHUH IMIHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH M HCTOPUICCKUX TPaJUIIHNA
0a30BOIf HAYKH XUMUH;

TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIIMXCS PYKOBOJCTBOBATECS B CBOCH JESTENEHOCTH HIEHHOCTHO-CMBICIIOBEIMH YCTaHOBKAMU,
MPUCYIIIMMH [IEIOCTHON CHCTEME XMMUIECKOTO 00pa30BaHus;

HaJIMYHE TIPAaBOCO3HAHMS YKOJIOTHIECKON KyJIBTYypPHI M CHOCOOHOCTH CTABHUTH LIENIU U CTPOUTH KU3HCHHBIE TUIAHEL.

JIMYHOCTHBIC PEe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUs» JOCTUTAIOTCS B SAMHCTBE YUeOHOU W BOCIIUTATEIFHON NESITEIEHOCTH
B COOTBETCTBHU C T'YMaHUCTHYCCKUMHU, COUUOKYJIBTYPHBIMH, JYXOBHO-HPABCTBECHHBIMU IICHHOCTAMU U HJACAIaMU pOCCI/If/iCKOFO
rpaxxJ1aHCKOI o O6HIeCTBa, NPUHATBIMU B 06]J_[€CTBC HOpMaMU U TIpaBUJIaMXd MOBCJICHU, CHOCO6CTByIO]J_II/IMI/I npoueccam
CaMOTIO3HAHMs, CAMOPA3BUTHSI M HPAaBCTBECHHOTO CTAHOBJICHHS JIMYHOCTH O0YJaIOIIIXCSI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS IpeaMera «XHMHSD) OTPaxaloT C(HOPMUPOBAHHOCTH OMNBITA IIO3HABATENBHON M
MIPaKTUYECKOHN ESATENHHOCTH 00YJarOIINXCs [0 peai3ayy MPUHATHIX B 00IIeCTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakaaHCKOro BOCIUTAHUS

0CO3HAHUS 00YUYAIOIIUMUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U 00s3aHHOCTEH, YBOKCHUS K 3aKOHY M TIPABOIIOPSIIKY;

NPEACTABJICHUA O COIIMAJIbHBIX HOPMax U IpaBujIax MEKINIHOCTHBIX OTHOIIICHHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MAEATCIBPHOCTH MPU CO3JAaHWM Yy4YeOHBIX TPOCKTOB, PCIICHHH YUYEOHBIX W
MO3HABATEIbHBIX 33124, BEITOJTHEHUH XHMUYECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W NMPHUHUMATh MOTUBBI, HAMEPCHHS, JOTUKY W apryMEHTHl APYTHX IPU aHAIHM3E Pa3IHMIHBIX BHIOB
y4eOHOU JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSA:

[ICHHOCTHOTO OTHOIICHHUS K ICTOPHYECKOMY M HAyYHOMY HACIIEIHIO OTCUCCTBEHHOMN XHMUM;

YBaXXCHUS K IPOLECCY TBOPUCCTBA B O6J'IaCTI/I TCOPHHU U MPAKTUYICCKOT0O IPUMEHCHHNA XUMHUHU, OCO3HAHUA TOI'O, YTO JOCTUKCHUSA
HayKH €CTb pE3yJIbTaT AJIUTCIIbHBIX Ha6ﬂl-0,£[eHHI71, KPOMNOTJIMBBIX 3KCIICPUMCEHTAJIbHBIX MMOHUCKOB, MMOCTOSIHHOI'O TpyJa y‘léHLIX u
MPaKTUKOB;

WHTEpeca W IO3HABaTEIbHBIX MOTHBOB B IIONYYCHHH M IMOCIEAYIOMIEM aHain3e HH(POpMAIMK O MEPEIOBBIX IOCTHKEHUIX
COBpPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUA:

HPaBCTBEHHOI'O CO3HAHUA, STUYCCKOT'0 ITOBCICHUA,

CHOCOGHOCTI/I OILICHUBATL CHUTyalllMHd, CBIA3aHHBIC C XUMHUYCCKHUMH SABJICHUSIMH, U TMPUHHUMATb OCO3HAHHBIC PCHICHUA,
OpPHCHTHPYSCH Ha MOPAITbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;
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TOTOBHOCTH OIICHMBAThH CBOE MOBEICHUE U TIOCTYNKK CBOMX TOBAPUINEH ¢ MO3UIMIA HPAaBCTBEHHBIX U ITPABOBBIX HOPM H
0CO3HAHHUE MOCIEICTBUI ATHX MOCTYIIKOB;

4) popMupoBaHUSs KYJbTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 3J0pOBOTO M Oe301acHoro odpasa KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K
CcOOCTBEHHOMY (PU3UUECKOMY U IICUXUIECKOMY 3II0POBbIO;

coOJroeHus mpaBuIl 6€30MacHOr0 OOpalleHNs C BEIIECTBAMU B OBITY, IOBCEIHEBHOW )KU3HH U B TPYJOBOH NESTENLHOCTH;

MOHUMAaHUS IEHHOCTH IPaBWI WHIMBHIYaJIbHOTO W KOJUIGKTUBHOTO OE30IAaCHOTO IOBEICHUS B CHUTYAIMSX, YTPOKAIOIINX
30POBBIO U JKU3HU JIOJICH;

OCO3HAHUS MOCIEICTBUI U HEMPHUSITUS BPEIHBIX MPHUBBIUCK (YIOTPEOICHHUS aIKOT0JIsl, HAPKOTHKOB, KYPCHHS);

5) TpymoBOro BOCIUTAHUS

KOMMYHHUKATHBHOW KOMIICTEHTHOCTH B y4eOHO-UCCIEIOBATEIbCKON JEITebHOCTH, OOMIECTBEHHO MOJIE3HOW, TBOPUCCKOU U
JPYTUX BUIAX ACATCIHHOCTH;

YCTaHOBKM HAa aKTHBHOE y4YacTHE B PEIICHHU MPAKTUYECKHX 3aj]]ad COIMAIBHOM HANpaBJICHHOCTH (B paMKax CBOEro Kiacca,
LIKOJIBI);

UHTEpeca K MPAKTHYECKOMY H3YYEHHIO MpodeccHil pa3smIuYHOro poia, B TOM YHCIE HA OCHOBE IPHMEHCHHUS MPEIMETHBIX
3HaHWUH 110 XUMUU;

YBaKEHHS K TPYLy, JIFOASIM TPYAa U Pe3yJibTaTaM TPYIOBOil AATSIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYANTbHOW TpaeKTOpHH OOpa3oBaHUs, Oymymed mnpodeccHmn M pearu3alun
COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C y4YETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHH, MHTEPECOB M MOTPEOHOCTEU
00I111eCTBA;

6) IK0JIOrM4eCKOTr0 BOCIIMTAHMSI:

9KOJIOTUYECKH 1eJIeCO00pa3HOro OTHOUICHHUS K PUPOJIC, KAK KICTOUYHUKY CYIICCTBOBAHHUS KU3HH Ha 3eMIle;

MOHUMAHUSI TII00ATFHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOIeM, BIUSHUS IKOHOMHUECKHX MPOIECCOB HA COCTOSIHUE MPUPOIHOM
Y COIMAJIBHOM Cpebl;

OCO3HAHUSI  HEOOXOIMMOCTH  HCIIONB30BAHUS  JOCTIDKEHHH  XMMHH  JJISI  DPEIICHHS  BOIPOCOB  PALMOHAIBHOTO
MPUPOJIOTIONF30BAHYS,

AKTUBHOTO HEMpPUATHA JCHCTBHHA, NPUHOCIIIMX BpeJ OKPYXKAIOIMIeH NpPUPOTHONH Cpele, YMEHHS MPOTHO3UPOBATH
HEOMAarONpPHUATHBIC SKOJOTHYECKHE TTOCIEICTBHS IPEIIPUHIMACMBIX IEHCTBUI U MPEIOTBPAIIATh UX;

HAJIUYUST PAa3BUTOTO JKOJOTHYECKOTO MBIIUICHUS, DJKOJOTMYSCKOH KyJIbTYpPhI, OIBITA JACATCIBHOCTH OJKOJOTHYCCKOI
HAIIPaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBATHCS HMH B II03HABATENBHOH, KOMMYHHKATHBHOH ¥ COIMAJBHOW IIPAKTHKE,
CMOCOOHOCTH ¥ YMEHHsI aKTUBHO IPOTHBOCTOSATH HJICOJIOTHH XeMOo(hoOuu;

7) HEHHOCTH HAYYHOIO MO3HAHMS

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY VYpPOBHIO pa3BUTHS HAYKH H OOMICCTBEHHOM
MIPaKTUKY;

MOHUMAHUS CIeNU(PUKA XUMHH Kak HAayKd, OCO3HAHWA €€ poin B (DOPMHPOBAHHH PAlMOHAIBFHOTO HAYYHOTO MBIIIICHUS,
CO3JIaHHUU TENIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIEeM MHpPE KaK O €AMHCTBE NMPHUPOIBI M UEIOBEKa, B MO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U PelIeHHH MPo0IeM COXPaHCHUS MIPUPOJTHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO00H 3HAYMMOCTH XHMHH JUIS COBPEMEHHOW IMBUIIM3AIMK: B €€ I'YMAHUCTHYCCKON HAMPaBICHHOCTH U
Ba)XHOW PONHM B CO3IAaHWM HOBOW 0a3bl MaTepUabHON KYyJbTYpHI, PEHICHHH TIIOOATBHBIX MPOOIEM YCTOHYHBOIO Pa3BHTHUS
YeJIOBeUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MHUIEBOM M IKOJOTHYECKOH OE30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00eCTICUeHUH
YCIIOBHH YCTIEIITHOTO TPYAa M SKOJIOTHISCKH KOM(OPTHOI KI3HH KaXKIOTO WiIeHa O0IIeCTBa;

€CTECTBEHHO-HAyYHOH T'PAMOTHOCTH: NMOHMMAaHHS CYIIHOCTH METOIOB IIO3HAHWS, HCIIONB3YEMBIX B ECTECTBCHHBIX HAyKax,
CIOCOOHOCTH HMCIOJB30BaTh MONTyYacMble 3HAHUS JUIS aHAIM3a U OOBSICHEHHS SIBICHUH OKPYKAIOIIET0 MUPA U MPOUCXOMAAIINX B
HEM WM3MEHEHWH, YMEHHUS JAeNaTh OOOCHOBAHHBIC 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DaKTOB M HMMEIOMIMXCS ITAHHBIX C IIEJIBIO
MOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIONb30BaTh XMMHYECKUE 3HAHUS U1 pEIICHHs MpoOieM B pealbHBIX IKH3HEHHBIX
CUTYAIIUAX;

WHTepeca K IO3HAHUIO M UCCIIEIOBATENLCKOM NesITeIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO W CaMOOOPa30BaHMIO, K AKTUBHOMY MOJTYYICHHIO HOBBIX 3HAHUH 110
XMMUH B COOTBETCTBUH C KHU3HCHHBIMH OTPEOHOCTIMU;

HHTEepeca K 0COOCHHOCTSAM TpyJa B Pa3IMYHBIX cepax MpoPecCHOHATHLHOHN IS TeILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeMeTHbIE Pe3yJIbTaThl OCBOCHHUsS Y4eOHOro mpemMmera «XUMHS» Ha YPOBHE CpeaHero oOImiero o0pa3oBaHUs
BKITIOYAIOT:

3HaYUMBbIe 711 (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIONIMXCS MEXKIUCIHMIDIHHAPHBIC (MEKIpPEIMETHbIC) OOIICHAYYHbIC
MOHATHS, OTPAXKAIOIIUE IENOCTHOCTh HAyYHOH KapTUHBI MHUpa U CHEIH(UKY METONOB IIO3HAHMS, HCIIONB3YEMBIX B
SCTECTBCHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHHE, MPOIECC, CHCTEMa, HAYYHBIA (DaKkT, MPHHINI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBaHNE, HAOIIOCHNE, H3MEPEHHE, IKCTICPUMEHT U JIPYTHE);

VHHUBEpCalbHBIe ydeOHBIE HeHCTBHs  (IO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PpETYISTHBHBIC), OOCCICUMBAIOIINE
(dhopmupoBaHue GyHKIIMOHATLHONW TPAMOTHOCTH M COIIMAIbHON KOMIIETEHIINN 00yYaroIIuXCs;

CHOCOOHOCTh  OOYYAIOIMUXCSl HCIONB30BATh  OCBOCHHBIE MEXIUCHUIUTMHAPHBIE, MHPOBO33PEHUYCCKHE 3HAHUS U
YHHBEpCaIbHBIC YICOHBIC ICHCTBUS B IO3HABATEIEHON M COIIMATBHON MIPAKTHKE.



MeranpeaMeTHbIe pe3ybTaThl OTPAXKAIOT OBJIAZeHHE YHUBEPCAIbHBIMHA YYSOHBIMH MO3HABATEIBHBIMH, KOMMYHHUKATHBHBIMH
U PETYIATHBHBIMH ACHCTBHAMH.

OByajieHNe YHUBEPCATBLHBIMH Y1eOHBIMU MO3HABATEIbHBIMH A€ CTBUAMU:

1) 6a30Bble JIOTHYECKHE TeHCTBHS:

CaMOCTOSTENEHO (OPMYJIMPOBATH U AKTYAIHM3HPOBATh NPOOJIEMY, BCECTOPOHHE €€ pacCcMaTpuBarTh;

OIIPENENATh e JeATeIbHOCTH, 3a/1aBasi HapaMeTPhl U KPUTEPUH HX HOCTIKEHHUS, COOTHOCUTD PE3yIbTaThl JEATEIHHOCTH C
MIOCTaBJICHHBIMH LIETISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUM 3HAHUH NMPHUEMBI JOTHYECKOTO MBILIUICHUS — BBIJCIATh XapaKTepPHbIC NMPU3HAKK MOHSITHI M
yCTaHABJIMBATh UX B3aHMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOMINE MOHATHS I OOBSICHEHHUS OTACNBHBIX (DAKTOB U SBICHHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHH JUIS KIIacCH(DUKAINK BEIIECTB U XMMHUUYECKNX PEaKInii;

yCTaHABJIMBATH IPHYMHHO-CIIEJCTBEHHBIE CBA3U MEK/Ty H3Y4aeMBbIMH SBJICHUSMU;

CTPOUTH JIOTMYECKHE pPACCY)KAEHHs (MHIYKTHBHBIE, JEeIyKTHBHBIE, II0 aHAJOTHMH), BBIABIATH 3aKOHOMEPHOCTH |
MPOTHUBOPEYHS B pACCMaTPUBAEMBbIX SBJICHHAX, (OPMYJIMPOBATH BHIBOABI M 3aKITIOYEHHS;

NPUMEHSTh B IIPOLECCE MO3HAHUS, HCIOIb3yeMble B XHMHHM CHMBOJHMYECKHE (3HAKOBBIC) MOJENH, IPeoOpa3OBHIBATH
MOJIENBHBIE MPE/ICTABICHNS — XUMUYECKHH 3HAaK (CHMBOJI) 2JIEMEHTa, XMMHI4YecKas GpopMyIia, ypaBHEHHE XUMHUYECKONH peaKknuy —
NpU pelIeHHH y4eOHBIX IO3HABATENLHBIX M NPAKTHMYECKHX 3ajay, NMPUMEHSTh Ha3BaHHBIE MOJIEJbHBIE MPEICTABICHUS JUIS
BBISIBJICHHS XapaKTePHbIX MPU3HAKOB H3y4YaeMbIX BEIECTB U XUMUYECKHX PEAKIMH.

2) 6a3oBbIe HCCIIEN0BATENbCKHE TeHCTBHSI:

BJIaIeTh OCHOBAMH METOJIOB HAYYHOT'O IO3HAHUS BELIECTB U XUMHYECKUX PEaKIUii;

(GopMyIHMpOBaTh LMW W 3aJaddl HCCIEJOBAHMWS, HCIIOJIB30BAaTh IOCTABIEHHBIE M CAMOCTOSITENIBHO C(OPMYIHPOBaHHBIE
BOIPOCHI B KayeCTBE MHCTPYMEHTA IIO3HAHWUS W OCHOBHI s (OPMHUPOBAHMS THIIOTE3Bl IO TPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKICHUII;

BJIaJeTh HAaBBIKAMH CaMOCTOSATEJIBHOIO IUIAHWPOBAHHMS M IIPOBEJICHUS YYEHHYECKHX SKCIEPUMEHTOB, COBEPIIEHCTBOBATH
yMeHHUsI HaONIogaTh 3a XOJOM IIPOIECCa, CaMOCTOSTEIBHO MPOTHO3HUPOBATH €T0 Pe3yibTaT, (OpPMyIHUpOBaTh 000OIMIEHUS U
BBIBOJIbl OTHOCHTEIILHO IOCTOBEPHOCTH PE3yJIbTATOB HCCIICIOBAHHS, COCTABISATH 0OOCHOBAHHBII OTYET O MPoJIeNIaHHOH padorTe;

MPHOOPETaTh OIBIT YIEHHIECKOH MCCIIe0BATENBECKON U IIPOSKTHON AESATENFHOCTH, POSIBIATE CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTENEHOMY MOMCKY METOJIOB PELIeHHS IPAKTHYECKUX 3a/1ay, PUMEHEHHIO Pa3IMuHbIX METOI0B TIO3HAHHS.

3) padora ¢ nHpopmanmeii:

OpPHEHTHPOBATHCSA B PA3NMYHBIX MCTOYHMKAX MHGOPMAIMH (HAYYHO-TIOMYJISIpHAS JINTEpaTypa XUMHUYECKOTO COIEpKaHUS,
CIpaBOYHbIE TOCOOMS, pecypchl HTepHeTa), aHATM3MPOBATH HMH(POPMALHUIO PAa3IMYHBIX BUAOB W (OPM IIPEACTABIEHHS,
KPUTHYECKH OLIEHUBATb €€ IOCTOBEPHOCTh U HEIPOTHBOPEYHUBOCTD;

(dhopMyITUpOBaTh 3ampOChl M MPUMEHATh pa3jMYHbIE METONBI TPU IMOHMCKE M OTOOpe WHQPOpPMAIMH, HEOOXOJIUMOW IS
BBITIOJTHEHNUS y4eOHBIX 3a/1a4 ONpeIeIéHHOTO THIIA;

NpUOOpeTaTh OMBIT HCIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHHA W PAa3NUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSTENEHO BHIOMpATh ONTHMalbHYI0 (OpPMY IpeACTaBIeHHs UHPOPMAIUHU (CXeMBl, TpadUKH, AUArpaMMBbI, TaOJIUIIbI,
PHUCYHKH U JIpyTHE);

MCIIOJIb30BaTh HAYYHBIH S3bIK B Ka4ECTBE CPEJCTBA IIPU paboTe ¢ XMMHYECKOW HH(OpMaIeil: TPUMEHATh MEXKIIPEAMETHbIC
(pusndeckre 1 MaTeMaTHUECKHE) 3HAKU U CUMBOJIBL, (POPMYJIBI, aO0peBUATypBl, HOMEHKIATYPY;

HCTIONB30BaTh U MPeoOPa3oBhIBATH 3HAKOBO-CHMBOIIMUECKNE CPEICTBA HATIISTHOCTH.

OByajieHNe YHUBEPCATBLHBIMH KOMMYHHKATHBHBIMH JIeficCTBHSIMH:

3a71aBaTh BOIPOCHI IO CYILECTBY 00CYk/JaeMO TeMBI B XO/€ IUaJIoTa W/WIH AUCKYCCHH, BBICKAa3bIBAaTh UlIeH, POPMYJIMPOBATH
CBOM NPEATI0KEHNS OTHOCUTENIHLHO BBITIOJHEHHS NTPETI0KEHHON 3a/1auH;

BBICTYIIaTh C MpPE3eHTallel Pe3yJIbTaTOB [M03HABATEIHHOW JIESITEIbHOCTH, TTOJYYEHHBIX CAMOCTOSATEIBHO MM COBMECTHO CO
CBEPCTHUKAMH TPH BBITOJHEHNH XHMMHYECKOTO SKCIEPHMEHTA, MPAKTUIECKOi pabOThI M0 MCCIIEAOBAHHUIO CBOICTB M3ydaeMBIX
BEILIECTB, peajn3alid Yy4eOHOro MpoeKTa W (OPMYJIMPOBATH BBIBOABI IO PE3yJIbTaTaM HPOBEAEHHBIX HCCIEIOBAHUH IyTEM
COIJIACOBAHMS MO3HULNUII B X0/1€ 00CYKICHUS 1 OOMEHA MHEHUSIMH.

OBuy1a/ieHNe YHHBEPCAIBLHBIMH PeryJIsiTHBHBIMH J1eiiCTBUAMU:

CaMOCTOSITENFHO IUIAHUPOBAaTh M OCYIIECTBISITH CBOIO MO3HABATEIbHYIO AEATENBbHOCTH, ONpenelss e Ienn M 3aJaud,
KOHTPOJIMPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH Mpe/IaraeMblil alrOPUTM JAeHCTBUH MPH BHINOJHEHUN YYEOHBIX U
HCCIIeIOBATENBCKUX 3a/1ad, BHIOMpATh Hamboiee 3(PEKTUBHBIN CIIOCO0 MX pEHICHHS C YUETOM ITONYUYCHHUS HOBBIX 3HAHHUN O
BEIIECTBAX U XUMHUUECKUX PEaKIusX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOCH JICSITEIbHOCTH Ha OCHOBE CAaMOAHAIIN3a U CAMOOLICHKU.

NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOSHMS Kypca « OpraHrudecKas XUuMHsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUH O XMMUYECKONH COCTABISIIOIIECH €CTeCTBEHHO-HAYYHON KapTHUHBI MHpa, POJIM XUMHHU B
MO3HAHWU SIBICHUH TMPHUPOIBI, B (OPMHUPOBAHWH MBIIUICHUS M KyJbTYyphl JHYHOCTH, €€ (PyHKIMOHANBHOM T'paMOTHOCTH,
HEOOXOAMMOM JUIS pEIICHUs] MPAKTHYSCKUX 3alad M DKOJOTHYCCKA OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO H
NPUPOIHOU CpeNE;

BJIQICHUC CHUCTEMOM XUMHYECKHUX 3HaHHﬁ, KOTOpas BKJIIOYACT: OCHOBOIIOJIAraronmue rmoHATHA (XI/IMI/I‘ICCKI/Iﬁ JJIEMEHT, aTOM,
9JIGKTPOHHAsT 000JI0YKa aToMa, MOJICKYJa, BAJIGHTHOCTh, 3JIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKasl CBA3b, CTPYKTypHas Gopmyia
(pa3BépHyTas ¥ COKpaméHHas), MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIepOIHBIA CKeleT, (yHKIMOHAJIbHAs TpyIa,
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panuKal, U30MepHs, H30MEPHI, TOMOIOTHYECKHH P, TOMOJIOTH, YIIIEBOAOPOJBI, KUCIOPO U a30TCOACPIKAIINE COeTUHEHUS,
MOHOMEp, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISIDHBIC COCOUHEHHS); TEOPHH M 3aKOHBI (TEOpHsS CTPOCHUS
oprannueckux BeuiecTB A. M. byTiepoBa, 3ak0H COXpaHEHHS MaccChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUIT S3bIK XUMUH;
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIde B OCHOBE IIOHMMAHUS TNPHUYUHHOCTH M CUCTEMHOCTH XHUMHUCCKHX SIBICHUH,
(haKTONOTHYECKUE CBEICHHS O CBOICTBAX, COCTaBe, MONYUYCHHH W OE30IaCHOM HCHOJB30BAaHWM BAXHEHIINX OPTraHUYEeCKUX
BEIIECTB B OBITY U MPAKTUYECKOH JEATEILHOCTU YEIOBEKa;

c(OPMHPOBAHHOCTh YMCHHUI BBISIBIISTH XapaKTEPHBIC NPH3HAKH HOHSATHH, yCTAaHABIMBAaTh MX B3aWMOCBS3b, HCIIONB30BATH
COOTBETCTBYIOIUE OHATHS [IPH OITUCAHUH COCTaBa, CTPOCHMS U IIPEBPAICHUH OPraHMIECKUX COCANHCHUH;

c(OPMHPOBAHHOCTh YMCHHUI HCIONB30BATh XUMHYECKYI0 CHMBOJHKY IUISI COCTABICHUS MOJIEKYJIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOW) (OPMYN OPraHUIECKUX BEIIECTB M YPAaBHCHUH XMMHUYECKUX PEAKIHH, M3TOTABIUBATH MOJICIH
MOJIEKYJI OPIaHUUECKUX BEIIECTB JUIs MIUTIOCTPAIIMU UX XMMUYECKOT0 U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMCHHI YCTaHABIMBATH HPUHAUICKHOCTh HM3YYEHHBIX OPTraHWYECKHX BEIIECTB 0 WX COCTaBy H
CTPOCHHIO K ONpeNeNnéHHOMY KJacCy/TpyIiie COefUHEHHH (YIiIeBOJOpOJIbl, KHUCIOPOJ W a30TCOAEpXallhe COeIMHEHHS,
BBICOKOMOJICKYIISIDHBIE COSAMHEHNS), AaBaTh UM Ha3BaHUA M0 cucTrematnueckoil HomeHkiarype (IUPAC), a takke IpHUBOIUTH
TPHUBHAIGHBIC HA3BaHUS OTICIBHBIX OPTaHUYECKUX BEIIECTB (ITUIICH, IPOIMICH, alleTHIICH, STHICHIITUKOb, TIAIEPUH, (eHO,
(bopmanpaeru, aneTanbIeTHI, MypaBbiHAsT KUCIIOTa, YKCYCHAsI KHCIIOTa, OJICMHOBAsE KUCIIOTA, CTEapUHOBAs KUCIIOTA, TIFOK03a,
(bpykTo3a, Kpaxmali, HeJUII03a, TIHULUH);

c(OPMHPOBAHHOCTh YMEHUSI ONIPENCIATh BUIBI XUMHUYCCKOM CBSI3M B OPTaHUMYCCKUX COCAMHECHUSIX (OIMHAPHEIC M KPAaTHBIC);

c(hOPMHPOBAHHOCTh YMEHHS IIPUMEHATH HOJIOKEHHS TEOPHH CTPOEHHS OpraHNYecKux BemecTs A. M. Bytneposa s
00BSICHEHHUSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOCHMUS; 3aKOH COXPAaHEHUS MACChl BEILIECTB;

c(OPMHPOBAHHOCT YMEHHH XapaKTEepPHU30BAaTh COCTaB, CTPOCHHE, (U3UUECKHE M XHMHUYECKHE CBOICTBA THITHYHBIX
NPE/ICTaBUTENICH Pa3IMYHBIX KIACCOB OPraHMYECKWX BEIeCTB (METaH, 3TaH, ATWIEH, NPOIWIEH, aleTwieH, OyragueH-1,3,
MeTwiI0yTaauen-1,3, GeH30/I, METaHOJ, 3TaHOJ, STWJICHIJIMKONIb, TIWLIEPHUH, (CHON, aleTalabIeTIua, MypaBbHHAS M YKCYCHas
KHCJIOTBI, TIIIOKO3a, KpaxMal, IIeJUTI0JI03a, aMHHOYKCYCHas KHCIIOTa), WLTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMH COOTBETCTBYIOIINX XUMHICCKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh HMCTOYHHKH YTJIEBOJOPOJHOTO CHIpbA (HEQTh, MPHUPOIHBIA Ta3, Yroib),
CHOCOOBI UX TTepepabOTKH U MPAKTHIECKOE IPUMEHEHHE MTPOTYKTOB IIepepadOTKH;

c(OPMHPOBAHHOCTh YMCHHH IIPOBOIUTH BEIUYUCIICHUS TI0 XUMHYECKAM ypPaBHEHISIM (MacChl, 00bEMa, KOJTMYeCcTBA HCXOTHOTO
BEIIECTBA WU MPOJYKTa PEaKkIUU MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOIO M3 MCXOAHBIX BELIECTB WIM MPOMYKTOB
peaxium);

c(OPMHPOBAHHOCTb YMEHHH BJIaIETh CHCTEMOI 3HaHNIT 00 OCHOBHBIX METOIaX HAyYHOTO TIO3HAHHS, HCITIOIb3YEMbIX B XUMHHU
IPU U3YyYEHHU BEILECTB M XUMUYECKUX SBICHUI (HAOIIOnEHHE, U3MEPEHHE, SKCIIEPUMEHT, MOAECIUPOBAHUE), UCIONb30BATh
CHUCTEMHbIC XMMHUECKUE 3HAHMS JJISI IPUHATHS PEIICHUH B KOHKPETHBIX )KHU3HECHHBIX CUTYallUsIX, CBA3aHHBIX C BEIICCTBAMHU U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMCHUI COOJIIOAATh NMPABUIA TONB30BaHUS XUMHUUIECKOHM MOCY0l U 1abopaTOpHBIM 000pyI0BaHHUEM, a
TaKXKe MpaBWa OOpaleHUs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSMH IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKHUX
OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIIOJIHATh XUMHUECKHH 3KCIIEPUMEHT (IIPEBPAIEHHs] OPTaHMUECKUX BEIIECTB
[IpY HATPEBAHUH, ITOyYCHHE STHIICHA U M3YYEHHE er0 CBONCTB, KAUECTBEHHBIC PEaKIMH OPraHNIECKUX BEIICCTB, ACHATYpPAIIH
OETKOB MPU HATPEBAHWH, IIBETHBIC PEAKIIMUA OCIKOB) B COOTBETCTBHH C TMPAaBUIAMU TEXHUKU 0E30MACHOCTH MPH OOpAIICHUU C
BEIIECTBAMU M Ja0OPAaTOPHBIM 00OpYIOBaHHEM, MPEACTABIATh PE3yNbTaThl XMMHUUYECKOTO 3KCIIEPUMEHTa B (OopMe 3alucu
YpaBHEHHUI COOTBETCTBYIOIIMX PEAKIMH U (POPMyINPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHIECKU aHATM3HUPOBATH XUMIUECKYI0 HHPOPMAIIHIO, TTOTYIaEMYIO U3 Pa3HBIX HCTOYHHUKOB
(cpenctBa MaccoBoit nHpopManu, IHTepHET U APYTHX);

c(hOopMUPOBAaHHOCTh YMEHUH COOMIOAATh MpaBUia HKOJIOTUYECKH IIeJIeco00pa3sHOro TOBEACHHUS B OBITY M TPYyIOBOU
NIESITENBHOCTH B IIETISIX COXPAaHCHHSI CBOETO 37I0POBBSI M OKPY’KaIOIIei MPUPOAHON Cpelbl, OCO3HABATh OMACHOCTH BO3IEHCTBHUS
Ha JKUBBIE OPTaHU3MbI ONpEAEIEHHBIX OPraHUMUECKUX BEIECTB, MOHUMas cMbIci nokaszarens IIJIK, moscHATe Ha mpuMepax
CIOCOOBI YMEHBIIECHUS! U IIPEJOTBPAILEHHS UX BPEIHOIO BO3ACHCTBYS HA OPraHU3M YEJIOBEKa;

JUIL O0YYaloINXCS C OTPAHHYCHHBIMH BO3MOKHOCTSIMU 3J0POBBS: YMEHHE IPUMEHSTH 3HAHHWA 00 OCHOBHBIX JOCTYITHBIX
METO/IaX TIO3HAHHS BEIICCTB M XHMUYCCKUX SIBIICHU;

JUISL CJICTIBIX U CIIAO0BHIAIINX 00YUAIONIUXCS: YMEHHE HCII0NIb30BaTh pelibepHO-ToueuHyIo crucTeMy o0o3HaueHuit JI. bpaitns
IUTSL 3aIACH XUMUYECKUX (POpMyII.

11 KJIACC

ITpenmeTHble pe3yabTaThl 0CBOEHHS Kypca «O011as 1 HEOpraHn4ecKasi XUMUsD OTPaXKaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOM COCTaBIAIOIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpPa, PO XUMHUH B
MO3HAHUH SBICHUH TMPHUPOABI, B (OPMHPOBAHWM MBINUICHUS W KYyJIbTYPHl JIMYHOCTH, €€ (QYHKIMOHAIHHOW TPaMOTHOCTH,
HEOOXOJUMOM JJIsi pelleHUs] NMPaKTHYECKUX 3a7ad M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3A0pPOBBIO U
TIPUPOIHON Cpese;

BJIaJICHAE CHCTEMOM XMMHUYCCKUX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE TTOHATHS (XUMHUYECKHN DIIEMEHT, aToM,
u3oromn, S-, P-, d- OBueKTpOHHBIE OpOWTANM ATOMOB, HOH, MOJEKyla, MOJib, MOJSPHBIA 00BEM, BaCHTHOCTD,
NIEKTPOOTPUIIATEIFHOCTD, CTCIICHb OKUCICHMS, XHUMHYECKas CBS3b (KOBAJEHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJHAs),
KpHCTAIUINYECKass pPEHIETKa, THIBl XUMHYECKHX pPEaKIdid, PacTBOP, HJIEKTPOIUTHI, HEIIEKTPOIMTHI, AIIEKTPOIUTHICCKAS
IUCCOLIMAINS, OKHUCIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKOH pPEeaKInd, XUMHYECKOE PAaBHOBECHE); TEOPHU M 3aKOHBI
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(Teopusi DIEKTPOJIMTUYECCKON AMCcolMaIy, nepuoandeckuii 3akoH . Y. MeHaeneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXPaHCHHS U MPEBPALICHUs SHEPTHH IMPHU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJHYECCKUAN S3BIK XHUMHU,
MHUPOBO33DEHUYECKUE 3HAHMS, JIeKallhe B OCHOBE I[OHMUMAHUS MPUYUHHOCTH M CHCTEMHOCTH XHUMHYECKUX SBJICHUH,
(hakTONOTMUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, NMOJYYEHUH U OE30MIACHOM HCIIOIb30BAHMU BAXKHEUIINX HEOPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUIECKOH IEATEIFHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMCHHUI BBISIBIISTH XapaKTEPHBIC NPH3HAKH HOHSATHH, yCTAaHABIMBAaTh MX B3aWMOCBS3b, HCIIONB30BATH
COOTBETCTBYIOIIUE OHATHUS [IPU OMTUCAHUN HEOPTAaHUIECKUX BEIIECTB U UX MPEBPAIICHHIA;

c(hOPMHUPOBAHHOCTh YMCHHUII HCIONB30BaTh XUMHUYECCKYI0 CHMBOJMKY U COCTaBICHHUS (OpMyJ BEINECTB U YpaBHEHHUI
XHUMHUYECKUX peakiui, cucremarndeckyro HoMeHKIatypy (IUPAC) m TpuBHanbHBIE Ha3BaHHWS OTHCIBHBIX HEOPTaHMYECKHUX
BeIIecTB (YrapHbIH Ta3, YIICKHUCIBIA Ia3, aMMIaK, TalliéHast M3BECTh, HeTaléHast H3BECTh, MUTHEBAsI COMa, IINPUT U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHMH OIPEHCNATh BAJCHTHOCTh M CTEIEHb OKHCICHHS XUMHUYECKHX 3JIEMCHTOB B COCAMHCHUSIX
Pa3NUYHOTO COCTaBa, BUA XUMHUYECKOM CBsS3M (KOBaJICHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJHAs) B COCAWHECHUSX, THII
KPHCTAIUIMIECKOH PEMETKA KOHKPETHOTO BEIIECCTBA (ATOMHAs, MOJICKYJISIpHAs, MOHHAS, METAJUTHUECKast), XapaKTep CpEeAbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCIUHCHUIL;

c(OPMHUPOBAHHOCTh YMCHUH YCTaHABIMBATH IPHHAIICKHOCTh HEOPTAaHUIECKUX BEIISCTB IO MX COCTAaBY K OIPEICIEHHOMY
KJIacCy/Tpymiie COSAWHEHHWH (TPOCTHIC BEIIECTBA — METAJUIBI M HEMETaJUIBl, OKCHIBI, OCHOBAaHHS, KHCIOTHI, aM(OTEpHBIC
TUIIPOKCHIBI, COJN);

c(hOpMUPOBAHHOCTh YMEHMIA PaCKphIBaTh CMBICT TNepHoaudeckoro 3akoHa J[. M. MeHngeneeBa W JEeMOHCTPHUPOBATH €r0
CHUCTEMaTU3UPYIONLYI0, 0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHUPOBAHHOCTh yYMEHHU XapaKTePH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKUX JJIeMEHTOB 1-4 mepHomoB
[Mepuoanueckoii cucTeMsl xuMuueckux smeMenToB [I. Y. MenaeneeBa, HCIOIb3Ys MOHATHS «S-, P-, 0-3JICKTPOHHbBIC OpOUTAITHY,
«IHEPTEeTHUCCKUE YPOBHI», OOBICHATH 3aKOHOMEPHOCTH M3MCHEHHSI CBOMCTB XHMHUYECKHX AJICMEHTOB M HX COCOMHCHHH IO
nepuoaaM u rpymmnam [leproandaeckoil ciucTeMbl XUMU4eckux snemeHToB . V. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHU XapaKTepH30BaTh (OMHUCHIBATH) OOIINE XUMHUYECKHE CBOHCTBA HEOPraHUYECKUX BEIICCTB
Pa3NUYHBIX KJIACCOB, HOATBEPXkKAATh CYIIECTBOBAHIE T'€HETHUYECKON CBSI3U MEXIy HEOPraHHYECKHMH BEIIECTBAMH C IIOMOIIBIO
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCH(HUINPOBATH XUMHUYCCKHE PEaKIUU 10 PA3IMYHBIM NpHU3HaKaM (YUCIy M COCTaBy
pearupyromux BELIeCTB, TEIIOBOMY 3((eKTy peakiy, U3MEHCHHUIO CTEICHENH OKHUCIIEHHs JIEMEHTOB, 0OpaTUMOCTH PEaKLuH,
YYaCTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHU COCTABIATH YPAaBHCHUS DPEAKIUMH Pa3TUYHBIX THUIOB, TONHBIE W COKPANIEHHBIC YPaBHEHHS
peaknuit HOHHOTO OOMEHA, YUUTBIBAS YCIIOBHS, IPH KOTOPBIX OTH PEAKIIHH UAYT A0 KOHIIA;

c(hOPMHUPOBAHHOCTh YMCHHUH MPOBOJWUTH PEAKINH, MOATBEPIKIAIONINE KAaueCTBEHHBIH COCTaB PAa3MUYHBIX HEOPTaHHYECKUX
BEIIECTB, PACIIO3HABATE OIBITHBIM ITyTEM HOHBI, IPHCYTCTBYIOIINE B BOMHBIX PACTBOPAaX HEOPTaHUIECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMCHUII PACKPBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH MOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIHii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEaKIUH OT Pa3lIUYHBIX (haKTOPOB; XapakTep
CMEIIEHUS XUMUUECKOT0 PABHOBECHSI B 3aBUCUMOCTH OT BHEIIHEero Bo3aercTBus (mpunuun Jle lllatense);

c(OPMHUPOBAHHOCTh YMECHHH XapaKTEpHU30BAaTh XUMHUYECKHE IPOLECCHI, JEXKAIlle B OCHOBE MPOMBIIUICHHOTO IONyYCHHUS
CEpHOI KHCJIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTaBICHUI 00 OOMIMX HAYYHBIX MPUHIUINAX M IKOJOTHUECKUX
npodieMax XUMHYECKOTO IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUII IIPOBOJUTH BBIYUCIICHHS C UCIIOJIB30BAHUEM MOHSATHUS «MaccoBas JOJISl BEIECTBA B PACTBOPEY,
00BEMHBIX OTHOIIEHUH Ta30B NPH XWMHUYECKUX PEAKIUIX, MAacChl BEIIECTBA WM 00BEMA Ta30B IO W3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OIHOTO M3 YYACTBYIOMINX B PEAKIIMHU BEIIECTB, TEIUIOBOTO 3(deKTa peakun Ha OCHOBE 3aKOHOB
COXpaHEHUS MacChl BEUIECTB, IPEBPALLCHHUS U COXPAaHEHHS DHEPTUU;

c(hOPMHUPOBAHHOCTh YMCHHUH COOJIIOAATH NMPAaBMIIa TONB30BAHNS XUMHIECKON MOCYI0H 1 1abopaToOpHBIM 000pyI0BaHHEM, a
TaKKe MpaBWia OOpAIeHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSAME IO BBHITOTHEHUIO JIAOOPATOPHBIX XHUMHYECKUX
OIIBITOB;

c(hOPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJIHITE XUMHUYECCKHUN SKCIECPHMEHT (pa3lo’KeHHE NMEpOKCHIa BOJOPOAA B
MPUCYTCTBUM KaTalN3aTopa, ONPEIOCNICHHE CPeIbl PAacTBOPOB BEUIECTB C TOMOIIBIO YHHBEPCAJIHHOTO HHIWKATOPA, BIIUSHUC
pa3nuyHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKlMH, PeaklMy MOHHOTO OOMEHa, KaueCTBEHHbIE peakinH Ha cynbdar-,
KapOOHAT- U XJIOPHUJ-aHUOHBI, Ha KaTHOH aMMOHUS, pEelIeHHEe SKCIEPUMEHTANbHBIX 3a7ad Mo TeMaM «MeTamisy U
«Hemertamns») B COOTBETCTBHM C NpaBWIAMH TEXHHKH O€30MACHOCTH IpH OOpalleHWH C BEHIECTBAMH W J1a0OPaTOPHBIM
00opynoBaHHEM, MPEICTABIATh PE3yJbTaThl XUMHUYECKOTO HSKCIEpUMEeHTa B (opMe 3aluch ypaBHEHHH COOTBETCTBYIOLIMX
peakuuil 1 GopMyIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHIECKN aHAIM3HUPOBATH XUMHUECKYI0 HHPOPMAIIHIO, MOTYIaeMYIO U3 Pa3HBIX HCTOYHHUKOB
(cpencTBa MaccoBOM KOMMYHUKAIHMY, VIHTEpHET U APYTHX);

c(hOpMUPOBAaHHOCTh YMEHUH COONIOAATh TpaBWIa DKOJOTHYECKH IeJIeCOO0pa3sHOTO MOBEACHUS B OBITY W TPYAOBOM
JIESITENBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 370POBbS M OKPY>KAIONIEH MPUPOTHOI Cpeibl, 0CO3HABATH OMACHOCTH BO3ACHCTBUS
Ha JKMUBBIC OPraHM3MBI ONPENCIEHHBIX BEIIECTB, MOHUMAs cMbBICH mokaszatens IIJIK, moscHAT, Ha mpuMepax CcHOCOOBI
YMEHBIICHHS U MIPEeIOTBPAIICHHUS UX BPEAHOTO BO3/ICHCTBHA HA OPTraHU3M YelIOBEKa.
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TEMATHUYECKOE IINTAHUPOBAHUE

Padouas mporpamMmma no yueOHOMY npeaMeTy «XHMHUsSD» pa3padoTaHa ¢ y4éTom padoueil mporpaMMbl BOCIIMTAHUS,
YTO OTPA’KEHO B JIMYHOCTHBIX IUIAHUPYEMBIX pe3yJIbTaTaxX U of0ecneduBaeT peaiM3alui0 HHBAPDHAHTHBIX MOIyJei
(MM) nmporpamMmbl «Ypo4Hasi AesiTeIbHOCTE», «BHemIKoIbHBIE MeponpuATH»,«OCHOBHBIC IIKOJIbHBIE Aeaa» U

«ConmajabHOe TAPTHEPCTBOY.

10 KJIIACC

No

HaumeHoBaHue pasiesioB 1 TeM

KonnuectBo yacoB

OnekTpoHHBIE (ITU(POBHIE)

/Tl | MIPOrpaMMBI Bcero | KP IIP | oOpa3oBaTenbHBIC [IporpaMma BoCIIUTaHHS
pecypc
Pa3nen 1.TeopeTnyeckue 0CHOBBI OPraHNYeCcKONH XMMUH MM «Ypounas
11 KOl . IMEeATEJIbHOCTb)».
peAMET OPraHuYeCKON XUMUU Bubmmorexa [IOK N eramomonc
1.1 | Teopwust cTpoeHHUS OpTraHUIECKUX 3 httos://m.ed /7§41837 .
coenmmenwii A. M. ByTieposa ttps://m.edsoo.ru TOBEpUTENTLHBIX OTHOIIEHH
IMEKY YUUTCIIEM U €TO
Hroro no pazueny 3 e —
Pa3nen 2.Yraesogopoanst CIIOCOOCTBYFOLIMX
O3UTUBHOMY BOCHPHUATUIO
IIpenenvHbIE YTIIEBOIOPOIBI — Bubnuoteka IIOK 1 N
JaruMucs TpeOOBaHUH 1
2.1 aJTKaHBbI 2 https://m.edso0.ru/7f41837 ﬁp 01016 yauT e?m
59 HenpenenbHbie yriieBonopob: 6 1 bubmmorexa [HOK [PUBJICYCHHUIO HX BHUMAHUS K
' AJIKEHBI, aJIKaJUEHBI, AJIKUHBI https://m.edsoo.ru/7f41837 | obcyxkmaemoit Ha ypoke
23 | A 2 Bumiorexa LIOK Bopwmponanic
' POMATHIHCCKHIC yTICBOLOPOIBI https://m.eds00.ru/7f41837 PMHP
OTBETCTBCHHOI'O OTHOILICHUA K
ITpupoaHbie UCTOYHUKHU Bu6motexa I[OK Y4EHHI0, TOTOBHOCTH U
2.4 | yriueBoJopoJOB U UX 3 1 https://m.ed /7§41837 CIIOCOBHOCTH 00YYAIOIIUXCSI K
Hepepa60TKa ps.//m.eds00.ru CaMOpa3BUTHIO U
caMO00pAa30BaHHUIO HA OCHOBE
Hroro no pazueny 13

Pazpnen 3.Kucsiopoacoaep:xauue opranuyeckue coeIuHeHUs

MOTHBaIINH K 06yqumo n
IIO3HAHHUIO

10

ITPOTPAMME

31 | c o 3 Bu6muoreka IJOK tbopmuposanme
' TTHPTEL. FCHOT https://m.edso0.ru/7f41837 | XOMMYHHKATHBHOM
KOMIICTCHTHOCTHU B 06HI€HI/II/I
3.2 Ampaerunsl. KapboHoBsie 7 1 bubmuoreka [JOK U COTPYAHHUECTBE CO
' KHCIOTHL. CII0KHBIE D(OUPHI https://m.eds00.ru/7f41837 | ceepcrankamu
BI/IGHHOTeKa HOK (l)OpMI/IpOBaHI/I? OCHOB
3.3 | Yraeronb 3 1 https://m.eds00.ru/7f41837 | 2KOIOrHUIECKOI KyIbTYpEI
COOTBCTCTBYIOLIICU
Hroro no pazneny 13 COBPEMEHHOMY YPOBHIO
3KOJIOTHYCCKOI'O MBIIIIJICHUA
Pa3pnen 4.A3oTconep:kanue opraHu4ecKue coenHeHust npeaMera.
41 AMUHBI. AMUHOKHCIIOTEL. 3 Bu6nmoreka [JOK
" | benku https://m.edso0.ru/7f41837
Hroro mo pazneny 3
Paspnen 5.BbicokoMoIeKyIsIpHbIE COEIMHEHUSI
51 [Inactmaccel. Kayuyxu. 5 1 bubmmotexa [HOK
"~ | Bonokna https://m.edso0.ru/7f41837
Hroro o pazgemy 2
OBUIEE KOJIMYECTBO YACOB 34 3 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

Ne

n/

HaumenoBaHue pa3iesnoB U TeEM
MIPOTrpaMMBbI

KonnuectBo yacoB

IBcero

KP

[P

OnexktpoHHbIe (IIU(PPOBEIE

00pazoBaTteibHbIE pECypCH

IIporpamma BociuTaHus

Pa3znen 1.TeopeTuueckue 0CHOBBI XHM

MM «YpouHast 1eiTeIbHOCTbY.

CtpoeHue aToMOB.

YcraHoBneHue

HepI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH U JOBEPUTCIIbHBIX OTHOIICHUH
bubmuorexa [{OK MEXIy YYMTEJIEM M  €ro
1.1 | [Tepuonnueckas cucrema 3 )
https://m.edso0.ru/7f41837 | y4enuxamu,
XUMHUYECKUX deMeHToB /I, U. CTI0COBCTBYIOMIIX
Menneneesa MO3UTHBHOMY  BOCIIPHUSTHIO
19 CrpoeHue BellecTBa. 4 bubmuoreka [JOK ydalmuMmucst TpeOoBaHHH U
"~ | MHOroo6pasue BemecTs https://m.eds00.ru/7f41837 | npockb yauTens,
P o | 1| o [Bomorssok | e s
: MMHUHCCKIE peaKHiH https://m.edsoo.ru/7f41837 | q)yopiaum P
Uroro no pazneny 13 popmupoanue
Pa3pnen 2.Heopranuyeckass xXumust OTBETCTBEHHOTO OTHOIICHHA K
E 6 HOK YUYCHUIO, TOTOBHOCTH u
HOJINOTCKA CHOCOOHOCTH 00yYarOIIUXCs K
2.1 | Meramm 6 L | https://m.edsoo.ru/7f41837 CAMOPA3BHTHIO u
2o |1 o . Bu6mmotexa [TOK €aM000pa30BaHUI0 Ha OCHOBE
. EMCTAJIJIbI httDS//medsoorU/7f4l837 MOTHUBAIIUU K 06y‘-I€HI/IIO u
IIO3HAHUIO
53 CB3b HEOPTaHUYECKUX U 5 bubmmoreka [JOK dopMupoOBaHHe
’ OpPraHuvYe€CKUX BEHIECTB httDS//m .edSOO. rU/7f41837 KOMMyHI/IKaTPIBHOI;‘I
HTOFO o paSILeJIy 17 KOMIICTCHTHOCTH B 06I.HCHI/II/I
u COTPYAHHUYECCTBEC co
Paznen 3.Xumus u ;KM3Hb CBGPCTHHI?;]MH
31 | x 4 Bbu6nnoreka [JOK (dhopMupoBaHue OCHOB
' HIMHA M ACHSHE https:/m.eds00.ru/7f41837 | dkonorudeckoil  KyIbTypsl
COOTBETCTBYIOILEH
Wroro mo paznuen 4
p Y COBPEMEHHOMY YPOBHIO
OBUIEE KOJIMYECTBO YACOB I1O 34 3 9KOJIOTHYECKOTO MBIILICHUSI

I[TPOI'PAMME

Brinucka Bepna 01.09.2023r.

JupexTop IMIKOMIbI /%/ / C.I'. benac

(ITonmuce)
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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