MYHHUIMITAJIBHOE BIO/ZKETHOE OBINEOBPA3OBATEJIBHOE YUYPEX/IEHUE
CAYKOBHUYCKASA CPEJHASA OBIIEOBPA3OBATEJIBHASA IIKOJIA

AHHOTanus K pado4eil nporpamme
yueOHoro npeamera «Xumus» ais 10-11 kiaccos

Pabouass mporpamma yueOHoOro mpeamera «XuUMUs» o00s3aTeNbHOM MpeAMeTHOH obnactu «EcTecTBeHHO-HAydHBIC
MPEIMETHI» SBIIIETCS YacThI0 OCHOBHOW 00pa3oBaTelbHOM MporpaMMbl cpeaHero odmero odopazosanus (OOIT COO)
MBOY CaukoBuuckoii COILI, pa3paborana B coorBercTBiu ¢ myHKTOM 18.2.2 ®I'OC COO na ocHoBe DenepanbHOI
paboueil mporpaMMbl MO0 XUMHU € Y4€ToM Tematudeckoro miuanupoBanus OI'BHY «UMHCTUTYT cTparteruu pa3BUTHS
obpasoBaHus» Poccuiickoii akagemMun oOpa3oBanus u peanusyercs 2 roaa ¢ 10 mo 11 kiacc.

Pabouass mporpamMma pa3paboTaHa ydWTeNeM XHMHHU IIKOJBI C Hcnonb3oBaHueM «KoHcTpykTopa paboumx
nporpamMm» caiita «Equnoe conepikanue ooduiero oopa3oBaHus» B COOTBETCTBUH ¢ [lonokeHneM o pabouux mporpammax
W OIpeeNsieT OpraHu3aliio 00pa3oBaTENbHON JEATETHbHOCTH YUYUTEIsl B WIKOJIE TO HpeaMeTy «Xumus». Pabouas
MporpaMMa COZEPIKHUT CIEAYIONIUE CTPYKTYPHBIE JJIEMEHTHI:

-[IOSICHUTEIbHYIO 3aITUCKY,

-00IIYI0 XapaKTEPUCTUKY y4eOHOI0 TIpeMeTa « XUMHS»;

-IIeJIA U3y4YeHUs YIeOHOTO TIpeMeTa « XUMUS;

-MecCTO yu4eOHOro npeaMera «XuMHus» B yueOHOM IUIaHE;

-coziep)KaHne yaeOHOTro IpeaAMeTa « XUMHES;

-TUTAHUPYEMBIE PE3yNIbTaThl (JIMYHOCTHEIE, METAIIPEAMETHBIC M TIPEIMETHEIC);

-TeMaTh4yeckoe TIaHupoBaHue, chopMUpoBaHHOE ¢ yu€roM pabodell mporpaMMbl BOCITUTAHUS U BO3MOXKHOCTBIO
ucrnons3oanus DOP/LIOP.

Pabouast mporpamma obOcyxaena Ha 3aceganun [IIMO yuureneil ecTeCTBEHHO-HAyYHBIX MPEAMETOB IIKOIIB,
MIPUHSTA pelIeHneM mnegarorndeckoro coera (mporokon Nel or 28.08.2023r.), yrBepkaena mpukazom mo MBOY
Caukopuuckoit COI Ne57 ot 29.08.2023r. B kauectBe uactu cozgepxanus OOITI COO

Ha ocHoBe naHHO# mporpammbl yuutenem paspabareiBaercss KTII B coorBerctBum ¢ IlomoxkeHnumeM o
KaJIeHIapHO-TEeMaTHYEeCKOM IIIaHUPOBAHWK IO ydeOHOMY mpeamery, Kypcy, moxymio. KTII paccmarpuBaercss Ha
3acemanuu [IIMO u cornacyercs ¢ 3amecturtesnem o YBP.

Beinucka
U3 OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero o0ero o0pa3oBaHus

PABOYASA ITIPOT'PAMMA
yueOHOro npeaMera « XuMH s
s ooyqaromuxes 10-11 knaccos
(0a30BbIH YPOBEHD)

CPOK peajiu3aium 2 roaa

MNOSACHUTEJIbHAS 3AITMCKA

Pabouas mporpamMma ydeOHOro mpeamera «Xumus» (mpemmerHas obnactb «EcTecTBeHHO-HaydHBIE MPEAMETHI») Ha
YpPOBHE CpemHero oOmero oOpa3oBaHHS COCTaBleHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS MPOrpaMMBI
cpenaero obmero obOpaszoBanus PDeneparbHOrO0 TOCYAAPCTBEHHOrO 00pa30BaTENBHOrO CTaHAAPTa CPETHErOo OOIIero
obpazoBanus (PI'OC COO), DenepansHON 00pa30BaTENBHON MIPOrpaMMBI cpeqHero obmero oopaszoBanus (POIT COO),
®denepanpHON pabodeil mporpaMmsbl 1Mo ydeOHOMY Tpeamery «Xumus» 0azoBoro ypoBHs (DPII «Xumus»), a Taxke
OpUEHTUPOBaHA Ha IIeJIEBbIC IPUOPUTETHI, ChOpMyIHpOBaHHbIE B (hefiepalibHON pabouei mporpaMMe BOCITUTAHHS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA «XUMMUS»

Xumuueckoe 0o0pa3oBaHHE, II0Jy4aeMoe BBIIYCKHHKaMU 00Ie00pa30BaTENbHONW OpPTraHW3alH, SBISAETCS
HEOThEMJIEMON 4acTbl0 MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIUAIOIIMM 3TAllOM peajiM3alliid HAa COOTBETCTBYIOILEM
eMy 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIMX LIETOCTHOW CUCTEME XUMHUYECKOro 00pa3oBaHus. DTH LIEHHOCTH
KacaloTcs MO3HaHHUS 3aKOHOB HPUPOXBL, (OPMHUPOBAHHMS MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YENOBEKa, a TakkKe
9KOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEGHHWS K CBOEMY 3JI0POBBIO M TNPHUPOAHOH cpene. Peanmmsyercs Xummueckoe
oOpa3zoBaHue O0YyYalOUIMXCsl Ha YPOBHE CpenHero oOumero oOpa3oBaHUs CpEACTBAMH Y4eOHOro mpenmera «XuMHS»,
coZiep’kaHUE W TIOCTPOEHHE KOTOPOro OIpeleNieHbl B MPOrpaMMe MO XMMHUHM C y4€TOM CHeUn(UKH HayKH XUMHH, e
3HAa4YCHUS B MO3HAHWU HPUPOIBI U B MaTEPUAIBHON KM3HM OOILIECTBA, a TAaKXKe ¢ y4EToM oOLMX Iienell M NPUHIIMIIOB,
XapaKTepHU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpejHero od1ero oopazoBanus B Poccuiickoit denepanum.



XuMHsS Kak 3JEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK HWIpacT OCOOYI0 pOJib B COBPEMCHHOW ITMBWIM3AIAU, B
CO3JIaHWW HOBOW 0a3bl MaTepHallbHOW KyNbTypbl. OHA BHOCHUT CBOW BKJIAJ B (DOPMUPOBAHHUE PAIMOHAIBHOTO HAYYHOTO
MBIIUICHUS, B CO3JaHKE IIEIOCTHOrO MPEACTABICHUS 00 OKpPYKAIOMEM MHpPE KaK O CIWHCTBE MPHUPOILI M YCIOBEKa,
KoTOpoe (hOpMUPYETCsl B XMMHH Ha OCHOBE MOHHUMAHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHUS
B3aUMOCBSI3H MEXK]Ty CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU O0JIACTSIMH MPUMEHCHUSI.

TecHO B3aMMOJCHCTBYSI ¢ APYTMMU €CTECTBCHHBIMU HAyKaMU, XUMHUS CTalla HEOTHEMJIEMOH 4YacThI0 MHUPOBOM
KYJIBTYpbI, HEOOXOJMMBIM YCIIOBHEM YCIEIIHOrO TPYJa W XKU3HU KaxJ0ro dieHa obOmiectBa. COBpeMeHHAs] XMMHUsS KaK
HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOI'MI HalpaBiicHa Ha PEHICHUE III00abHBIX MPOOJIeM YCTOHYUBOIO
Pa3BUTHS YEIOBEYECCTBA — CHIPHEBOU, SHEPTCTUUECKOM, MUIICBOM, 3KOIOTMYECKOM 0€30IMacCHOCTH M OXPaHbI 3JI0POBbSI.

B cooTBeTcTBUM C OOIMMH LEIIMUA W MPUHIMIIAMUA CPEIAHEr0 o0IIero oOpa3oBaHMs COJepKaHUE IpeaMera
«Xumust» (10-11 xmaccel, 6a30BbIi YPOBEHb H3y4YCHMS) OPHUCHTHPOBAHO MPEHMYINECTBEHHO HA OOMIEKYIBTYPHYIO
MOJIrOTOBKY OOYYaIOIIUXCs, HEOOXOAMMYK) UM JijIsi BBIPAOOTKH MHPOBO33PEHYCCKMX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUCHHMSI B JKU3Hb COLIMYMa, IIPOIOJKEHHUS 00pa30BaHUs B PA3IMUHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocrapistonMu  nipenMera «XuMus» SIBISIOTCS 0a30oBbie Kypchl — «Opranuueckass xumus» U «OOmas u
HEOpraHWYECKass XUMHUD», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHHSI KOTOPBIX SIBIISTFOTCSI OCHOBHI 0a30BOM HAYKH: CHCTEMa
3HaHUH 0 HEOPTaHWYECKOW XUMHUH (C BKIIOUCHHEM 3HaHHWH W3 00lIel XMMHH) U OpraHnueckoi xumMun. GopMupoBaHue
JAHHOW CHUCTEMbI 3HAHWMM NMPH M3YYCHUU IpeaMera 00ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEr0 MHOIr000pas3us
BEIIIECTB HAa OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUNA XUMHH.

Enunas cucrema 3HaHU O BayKHEWIIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a TAKXKE O
XUMHYECKUX PEAKIUAX, MX CYIIHOCTH W 3aKOHOMEPHOCTSAX MpoTeKaHus zononHsercs B kypcax 10 m 11 kmaccos
3JIEMEHTaMM COZCPIKAHMSI, MMEIOIIMMU KYJIbTYPOJIOIMYECKHH M NPUKIAAHON XapakTep. JTH 3HAHHUS CIOCOOCTBYIOT
TTIOHUMAHWI0 B3aMMOCBS3M XUMHU C JIPYTHMH HayKaMH, PAacKpHIBAIOT €€ pOJIb B ITO3HABATEIHLHOM M TMPAKTHUICCKOM
JESTEIPHOCTH YEIIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHS K TIPOIECCY TBOpYECTBA B 00JACTH TEOPHH W
MIPAKTHYECKUX TPUIIOKEHUH XUMUH, TTOMOTAIOT BEIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JTMYHOCTHO 3HAUYUMBIX
npobJieMaXx, CBA3aHHBIX C XMMHEH, KPUTUYCCKA OCMBICIIMBATh HH(POPMAIIMIO U IPUMEHSTh €€ JJIs MOMNOIHSHHsI 3HAHUH,
pEIIeHUsT MHTEUIEKTYalIbHbIX M OSKCIIEPUMEHTAbHBIX HCCICIOBATEIbCKUX 3aJad. B menoMm copepikanue y4eOHOro
npeaMera «XHMHUS» JIAaHHOTO  YPOBHSI H3Y4YCHUs] OpPHUEHTHPOBAaHO Ha (QOpMUpOBaHHE Y  OOyJarOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl  TOHUMaHUS (GWIocoDCKUX WAeH, TaKUX Kak: MaTepuaibHOEe  EIWHCTBO
HEOPTaHWYECKOTO W OPTaHWYECKOro MHpa, OOYyCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W CTPOCHHUEM,
[MO3HABAaEMOCTh TMPHUPOAHBIX SBICHUH IMyTEM HSKCIEPUMEHTa M PEUICHHsS IMPOTHBOPEYUN MEXAY HOBBIMH (pakTamMu u
TEOPETHYECKUMH TPEANOChIIKAMH, OCO3HAHWE PONIM XMMHH B PEIICHWH JKOJOTHYECKHX MPoOJeM, a Takke MpodiieM
cOepekeHHs JHEPTeTHIECKUX PECYPCOB, CHIPbS, CO3JaHM HOBBIX TEXHOJOTUN U MaTEPHAIIOB.

B mpaktuke mpenogaBaHus XMMHAM KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, TaK U HA YPOBHE CPeIHEro
obrmrero oopazoBaHUs, PH OMPEETEHIHN COAECPKATETFHON XapaKTepUCTHKH IeNiell M3ydeHHus peaMeTa HalpaBlIeHHEeM
MIEPBOCTEIMIEHHON 3HAYMMOCTH TPAJAWIMOHHO NpU3HAETCS (OPMHUpPOBaHNE OCHOB XMMHYECKON HAyKH Kak objactu
COBPEMEHHOI'O E€CTECTBO3HAHUS, NPAKTUYECKOM ACSATENIbHOCTHM YEIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOU
KynbTypbl. C METOANYECKOW TOYKH 3PEHUS TaKOH IMOAXO K OIMPEAeTISHHIO IeJie 3YUeHUs IMpeIMeTa SBIISIETCS BIIOIHE
OIPaB/IaHHBIM.

HEJU U3YYEHUSA YYEBHOI'O IPEAMETA «XUMMAS»

['aBHBIMHE IIEISIMH U3ydeHUS mpeamera «Xumush» Ha 6azoBoM yposhe (10 —11 ki1.) siBIstFOTCS:

* (opmupoBaHHE CHCTEMBI XHMHUECKUX 3HAHUN KaK BaYKHEUIIIEH COCTABIISAIONIEH eCTECTBEHHO-HAYYHON KaPTHHBI MUPA,
B OCHOBE KOTOPOM JISKAT KIIOUEBBIC MOHATHUS, (yHIAMEHTANbHbIE 3aKOHBI 1 TEOPHUHU XUMHUH, OCBOCHHUE S3bIKA HAYKH,
YCBOGHHE M IMOHMMAaHUE CYLIHOCTH IOCTYIHBIX OOOOIIEHHH MHPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIICHHE C
UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHUS;

e (dopMHpPOBaHHE M PAa3BUTHE NPEACTABICHUI O HAyYHBIX METOJAX IIO3HAHUS BEIIECTB M XWMHYECKHX pEaKIuil,
HEOOXOUMBIX Ul MPUOOPETEHUsS YMEHUH OpHMEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUECKUX SIBJICHHUH, MMEIOIINX
MECTO B IPUPOJE, B MPAKTUIECKON 1 MOBCETHEBHOM KU3HUY;

® Da3BUTHE YMEHHH U CIOCOOOB [JEATEIBHOCTH, CBS3aHHBIX C HaOMIOZEHHMEM M OOBSICHEHHEM XHUMHYECKOIrO
9KCIEPUMEHTA, COOJIOAEHNEM TPAaBUII OE30IIaCHOr0 O0PAIEHHSI C BEIECTBAMHU.

Hapsany c atuM, comepkaTenbHas XapakTepUCTHKa Leled W 3a4ad U3y4eHHs IpeaMera B Mporpamme Mo XUMHHU
YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBHM C HOBBIMHM IPHUOPHTETAMU B CHUCTEME CPEAHEro oOIIero oOpa3oBaHUs.
CeronHs B IpenofiaBaHuy XMMHUH B OOJIbIIEH CTENEHN OTAAETCS MPEANIOYTEHUE IPAKTHUYECKONH KOMIIOHEHTE COAEp KaHus
00y4eHusl, OpPUEHTUPOBAHHOM HA MOATOTOBKY BBIIYCKHHKA O0O0IE00pa30BaTEIbHONW OpPTraHM3alllM, BIIAJCIOLUIEr0 He
HabopoM 3HaHUi, a PyHKINOHATBHONW IPAMOTHOCTBIO, TO €CTh CIIOCOOaMH M YMEHUSIMH aKTHBHOT'O TOJyYEeHHUS 3HAHUN U
MIPUMEHEHUS UX B PEATbHOM JKU3HU JUI PELIEHUs IPAKTHYECKUX 3a/1a4.

B cBs3u ¢ aTUM mpu u3ydeHHH npenMmera «XHMUS» JOMHUHHpPYIOIIEE 3HaueHHe MPHOOpETaloT Takhe LeId u
3a/1a4, KaK:



ajanTauus oOYyYaroUIMXCsl K YCIOBHSM OUHAMHUYHO pa3BUBAIOIIETOCSs MHUpPa, (OpMUpPOBaHME HHTEIUIEKTYaJbHO
pPa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATENBHOMY NPHUHITHIO TPaMOTHBIX
peLICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CB3aHHBIX C BELIECTBAMU U UX IIPUMEHECHUEM;

¢dopMupoBaHHEe y OOydYaIOMIUXCS KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETEHIIMH), MMEIOLIMX YHUBEPCAIBLHOE
3HAaYCHUE I Pa3TUYHBIX BHUJOB JEATENLHOCTH: pEIIeHHs MpoOieM, TMOHMCKa, aHamu3a u oOpaboTku uH(opMamuy,
HEOOXOJMMBIX IS PHOOPETEHHsI OMBITA JEATENbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B TIO3HAHHU XHMHUH, & TAKXKe
JUISL OLICHKHM C TO3WIHMHA JKOJIOTHYECKOW OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMUMHUYECKUX IMPOIECCOB Ha
OpPTaHM3M YENIOBEKA U IIPUPOIHYIO CPENLY;

pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYIBHBIX M TBOPYECKHX CHOCOOHOCTEH OOYYaroluXcs:
CIOCOOHOCTH CaMOCTOSITEIIBHO MPHOOpETaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBHH C JKU3HEHHBIMU MOTPEOHOCTSAMH,
WCIIOJIb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTHH JUIsS MOWCKA M aHajln3a y4eOHOW M Hay4YHO-TIOMYJISPHOM
WH(POPMAITUA XUMUYECKOT'0 COAEPIKAHUS,

(dbopMHpOBaHHE U Pa3BUTHE y OOYYAIOIIMXCS ACCOLMATHBHOIO M JIOTMYECKOT'O MBIIDICHUS, HAOII0NATeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHWUM W TPOBEACHUH
XUMUYECKOr0 3KCIIEPUMEHTA;

BOCITUTaHUE y O0YyYarommxcsl yYOeKIEHHOCTH B I'YMaHHCTHUYECKOW HANPaBICHHOCTH XUMHU, e€ Ba)KHOH pONU B
pelieHnr TI00aNbHBIX MPOOJEM pPaIlMOHATIBHOTO MPUPOIONOIL30BAHUS, TOMONHEHHUS SHEPreTHYeCKUX PECypcoB M
COXpaHEHHs] TPHUPOAHOTO DPABHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OEpeKHOro OTHOUIEHHS K NPUPOAE U CBOEMY
3/I0pOBBIO, @ TaK)Ke MPHOOPETEHNs ONbITa UCIOIH30BAHUS MOMYYEHHBIX 3HAHUM [Tl IPUHSATHS TPAMOTHBIX pEIISHH B
CUTyallMsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUSI» B YUYHEBHOM IIJIAHE
OO1iee ynCo YacoB, OTBEJAEHHBIX U U3y4YeHUS XHUMUHW, HAa 0a30BOM YpOBHE cpemHero oOmiero odpasoBaHus,
cocrasisier 68 wacos: B 10 kmacce — 34 waca (1 gac B Hezmenmo), B 11 kimacce — 34 gaca (1 gac B Hezmenio).

COJAEPKXAHUE OBYYEHUS
10 KJIACC
OPI'AHHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI OPraHM4ecKOi XUMHHU

IIpeamer opraHumyeckodl XuMHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAUYECHUE B IOIYYEHHMM HOBBIX BEIIECTB H
MartepuanoB. Teopusi cTpoeHUs OpraHWYecKuX coenmnHeHui A. M. BytiepoBa, e€ ocHOBHBIE ToNOKeHHsI. CTPYKTypHBIE
(¢bopMysBl OpraHMYecKHX BemiecTB. ['omonorus, uzoMepus. XHUMUYECKas CBS3b B OPIaHUYECKUX COEIAMHEHUSAX —
OJIMHApHBIE U KPATHBIE CBSI3H.

IIpencraBnenne o KkiaccuuKalMy OpraHUYecKUX  BemlecTB. HoMeHkiaTypa oOpraHMYeCKUX COEIUHEHUH
(cuctemaTHueckas) ¥ TPUBUAIBHBIEC HA3BAHHSI BXKHEHIIINX IPEACTABUTEINEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIepUMEHTAIbHbIE METObl M3YYEHMs BELIECTB M UX INPEBpAIlEHHUN: O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHUX
BEILECTB M MaTepualaMH Ha MX OCHOBE, MOAEIHMPOBAHME MOJEKYJ OPraHWYECKUX BEIIECTB, HAOJIOJCHUE M ONHMCaHHE
JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALICHUIO0 OPraHMYECKUX BEILIECTB IIPH HArpeBaHuM (IUIaBICHUE, OOYyIJIMBAaHUE U
TOpEHue).

YraeBogopoabl

AJIKaHBI: COCTaB M CTPOEHHME, TOMOJIOTHYECKMM psia. MeraH W 3TaH — IpocTeHIne NpeICTaBUTENM aJKaHOB:
¢usnvecKkrue M XHMHUYECKHE CBOWCTBA (peakUMM 3aMeIleHHs M TOPEHUs), HAXOXKICHHWE B MPHUPOLE, IOIydeHUE H
[IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHU psii. DTUJIEH U MPOMNWIEH — MPOCTECHIINE MPEICTABUTENM AJIKEHOB:
¢usnveckue W XMMHYECKHE CBOMCTBA (pEeakUuy THUAPUPOBAHUS, TaJOr€HUPOBAHUS, TUApPATALUHM, OKHCICHUS H
MOJMMEPU3aLlK ), TIOJIyYEHHE U IIPUMEHEHHE.

Ankanuensr: Oyrammen-1,3 wu wmermnOyraguweH-1,3: cTpoeHHWe, BakHEHIINE XWMHYECKHE CBOWCTBA (peakmus
nonuMepuzanun). Ilonyyenrne cHHTEeTHYeCKOro KaydyKa U pe3vHBbI.

AJIKAHBI: COCTaB M OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHUECKUH PAL. ALIETHIICH — MPOCTEHIINIA PEeICTaBUTENb aIKUHOB!
COCTaB, CTpoeHHE, (U3UYECKHME W XHMHYECKHE CBOWCTBA (PeakUuW TUAPUPOBAHMS, TaJIOTE€HUPOBAaHUS, THAPATALWH,
rOpeHus), NOIy4eHNEe U IPUMEHEHHE.

Apensl. benzon: cocras, ctpoeHue, pU3nUecKre U XUMHUECKHE CBOMCTBA (PEaKLUK raJOreHUPOBAaHMUS U HUTPOBAHMUS),
MOJy4eHHe U NpuMeHeHue. 701yon. cocmas, cmpoenue, gusuueckue u XuMuyeckue cGouUcmea (peakyuu 2a102eHuposanus
U HUmMposamus), nonyueHue u npumenenue. TOKCHYHOCTH apeHOB. ['eHermueckas CBsI3b MEKAY YIJICBOAOPOIAMH,
MPUHAATISKAIMMH K Pa3IHYHBIM KJIaCCaM.

[Ipupoansie uctouHrku yriieogopoaos. [Ipupoanslii ra3 u nomytHsle HeTsHbIe Ta3bl. HedTh 1 e€ mponcxoxaeHue.
CriocoObl mepepaOOTKH HEPTH: MEePEroHKa, KPEKUHT (TepMUYECKUH, KaTaTUTHUeCKuii), muponu3. [Ipoaykrel nepepaborku
He]TH, X IPUMEHEHUE B TPOMBIILICHHOCTH U B ObITy. KaMeHHBIH yronb U NPOAYKTHI €ro nepepadoTKH.



OKcnepuMeHTalbHbIe METOAbl W3YyYeHHs BEIIECTB M WX MPEBPAlLICHUI: O3HAKOMIEHHE C o0pas3laMH IUIACTMAcC,
KaydykoB W pe3uHbl, Kotekuun «Hedte» wu  «Yromp», MomenupoBaHHME MOJEKYl1 YIJIEBOJOPOAOB |
raJoreHONPON3BOHBIX, IPOBEICHNE IPAKTHUECKON pabOThl: MOTYYeHUE STHIICHA U U3YUCHHE ero CBONCTB.

Pacuérnele 3a1aumn.

Bbruucnenus mo ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOTUYECTBa UCXOAHOTO BEIIECTBA WM MPOAYKTa
PEaKIKu 10 U3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB MIIM MIPOAYKTOB PEAKIIHHN).

Kucaopoacoaep:xaniue opranuveckre coeAMHeHHs

[IpenenbHble OMHOATOMHBIE CIUPTHI. METaHON W 3TaHOJ: CTPOSHHE, PU3MYECKUE U XUMHUYECKHE CBOMCTBA (peaKluu C
AKTUBHBIMU METAJUIaMH, TaJIOTCHOBOAOPOJaMHU, FOpeHI/IC), IIPUMCHCHUC. BOI[OpOI[HBIC CBsA3U MCXKAY MOJICKYJIaMU CIIMPTOB.
JeiicTBHe MeTaHOJIa U 3TaHOJIa Ha OpraHU3M YesloBeKa.

MHoroaToMHBIE CITUPTHI. OTUNEHTINKOAbL | TJIMOCpUH: CTPOCHUC, (bI/I?,I/I‘-ICCKI/IC M XUMHYECKHE CBOMCTBA
(B3auMoJieiicTBHE €O ILIENOYHBIMH METAJUIAMM, KauecTBEHHAas peakius Ha MHOroaTOMHBIE cHupThl). [lelicTBue Ha
OpraHu3M 4€I0BCKaA. HpI/IMeHeHI/Ie TIIMOCprUHa U STUJICHTJIMKOJIA.

®deHo: cTpoeHre MOJIEKYIIbL, (PU3NUECKHe U XUMHYecKre cBoicTBa. TokcuuHocTh heHona. [Ipumenenue denomna.

Anpaerunipl U xkemonwvl. DopManbIeru, aneraibleTua: CTpoeHue, (PU3NYeCKHe W XMMHYECKHE CBOWCTBA (peakiuu
OKHCJICHHUA U BOCCTAHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), IMMOJIYUYCHUE U IPUMCHCHHE.

OnHOOCHOBHBIE TIpelENbHbIE KapOOHOBBIE KHCIOTHI. MypaBbHHAs M YKCYCHasi KHCJOTBI: CTpOeHHE, (U3NUECKHE M
XUMHYECKHE CBOMCTBA (CBOMCTBa, OOIIME IS Kilacca KHUCIOT, Peakius 3Tepu(UKaIlvu), MOIYyUYeHHUE M MPUMEHEHUE.
CTeapI/IHOBaH U OJICMHOBAaA KHCJIOTBI KaK HNPCACTABUTCIN BBICIINX Kap6OHOBI>IX KHUCJIOT. MbITa KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE.

CrnoxHble 3QUpBl KaK MPOU3BOAHBIC KapOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢upoB. Kupbel. [maponus kupos.
IIpuMeHnenue xupoB. buonornyeckas pojipb KUPOB.

VYrneBonsl: cocTas, Kiaccu(UKaIys yriieBo0oB (MOHO-, IU- H TOJUcAaXapyibl). [ JTF0K03a — MpOCTeUIN MOHOCAXaPH I
OCOOCHHOCTH CTPOEHHSI MOJIeKYJbl, (Qu3nyeckne M XMMHYECKHe CBOicTBa (B3amMmojelcTBue ¢ rumpokcunom memu(ll),
OKHCJICHHE aMMHUaYHBIM pacTBopoM okcuia cepedpa(l), BoccTtaHoBiieHHEe, OpOKEHHE TIIOKO3bI), HAXOKIACHUE B MPHPOJIC,
IpuMEeHeHne, Orosornaeckast poib. PorocuaTe3. PPyKTO3a KaK U30MEp TITFOKO3HI.

Kpaxman u nemitrono3a kak npuponaHsie momuMepsl. CTpoeHne Kpaxmayia U HeTiono3sl. Puznyeckne U XUMHAYeCKHe
CBOMCTBA KpaxMaia (TUApoNIn3, KaueCTBEHHAS PEAKITHS C HOJIOM).

OKCIIeprMEHTANbHBIE METOABl M3YYeHHS BEIIeCTB M WX MPEBpAIIeHUN: TpoBeleHHe, HaOJII0AEHWE W ONUCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIMPTOB (OKHCIEHHE 3TaHOIa
okcugoM wmemu(Il)), MHOr0aTOMHBIX CIHPTOB (B3auMojelcTBHE TiuiepuHa ¢ ruapokcuaoMm Menu(Il)), ampmermmon
(okmcmenne aMMHEaYHBIM pacTBopoM okcuna cepebpa(l) m rumpokcumom menu(ll), B3anmozericTBHEe Kpaxmaiia ¢ HOIOM),
MIPOBEICHNUE TTPAKTHIECKON pabOTHI: CBOMCTBA PAaCTBOpPa YKCYCHON KHCIIOTHI.

Pacuérhrie 3a1aumn.

Brrancienns no ypaBHeHHI0O XHMHYECKON peakiini (Macchl, 00bEéMa, KOIMYECTBA MCXOMHOTO BEIIECTBA MM MPOIYKTa
PEaKIiy 1Mo U3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJJHOTO M3 MCXOTHBIX BEIIECTB MIIM IIPOITYKTOB PEAKIIHH ).

A3zoTcoepKaIne OpraHMIecKue COeTNHEHHSL.

AMWHOKHCIOTH Kak aM(OTepHbIE OpraHNdecKue coequHenns. Pu3ndeckre n XMMUIeCKHe CBOMCTBa aMHHOKHUCIIOT (Ha
puMepe IIIHa). bromorndeckoe 3HaueHrie aMUHOKHCIOT. [lenTupl.

Benkn kxax mpupomHbIe BRICOKOMOINEKYISIpHBIE coequHeHns. [lepBudHas, BTOpUYHAS W TPETHYHAS CTPYKTypa OEnKoB.
XUMHYeCKre CBOICTBa OEIKOB: THAPOIN3, IeHATYpallns, KAYeCTBEHHBIE PEAKIINU Ha OEIKH.

DKCIIeprMEeHTANbHBIE METOBI U3YYCHHUS BEIIECTB U WX IMPEBpAIIeHUH: HAOMIOAeHNEe U ONMCaHUEe JEeMOHCTPAIMOHHBIX
OITBITOB: JIGHATypaIus OSKOB MPH HATPEBAHUH, IIBETHBIC PEAKIIUU OEITKOB.

BrbicokomolieKyJIsIpHbIE COeTMHEHH S

OCHOBHBIE TOHSTHS XWMHW BBICOKOMOJIEKYJISPHBIX COENWHEHHI: MOHOMEp, TOJHMEp, CTPYKTYPHOE 3BEHO, CTElEHb
MTONTUMEPHU3AIAN, CPEMHSS MONeKyispHas macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJEKYJISPHBIX COCOMHEHUH —
TTONTUMEPHU3AIINA U TIOJIMKOHICHCAITHS.

DKcIIeprMeHTaNbHBIE METO/BI M3YYEHHUsS BElIECTB M WX NPEBpAllleHHi: O3HaKOMJIEHHE C 00pas3laMu MPUPOAHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyIyKOB.

MexIipenMeTHbIe CBSI3H.

Peanmzamus MeXnpenMeTHBIX CBs3ed Npu W3ydeHWu opraHuveckor xmmum B 10 kiacce ocymiecTBisieTcsl depes
WCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK W TIOHATHH, SIBISIOIIUXCS CUCTEMHBIMH JUIS OTHETBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIE IIOHSTHS: SIBIICHHE, HAaydHBIH (DaKT, THIIOTE€3a, 3aKOH, TEOpHUsS, aHalM3, CHHTE3,
KJaccuuKamys, IepuOIUIHOCTh, HAOMIOAECHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJETUPOBAHUE.

®dusuka: mMaTepus, dHEPIus, mMacca, aTOM, HJIEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, PU3NUECKUE BETHUMHBI U €AMHUIIBI UX U3MEPEHUS.

Buonorust: knerka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHW3Me, (OTOCHHTE3, OMOIOTMYECKH aKTHBHBIC
BeliecTBa (OENKH, YriIeBOIbl, KHUPHL, PEpPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE TIOPO/IBI, IOIE3HBIE HCKOMIAEMbIE, TOILIIMBO, PECYPCHI.
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TexHomorus: MUIICBLIC MPOAYKTHI, OCHOBBI PAIIMOHAJIBHOI'O MUTAHUS, MOIOIINUEC CPCACTBA, JICKAPCTBCHHBIC U
KOCMCTHUYCCKHUC NIpCTiapaThbl, MaTECpUaJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckre OCHOBBI XUMHHU

XuMuueckuil 3neMeHT. AToM. Slapo aToma, U30TONbl. DIIEKTpOHHAsT 0000YKa. DHEpPreTHIecKue YPOBHH, MOILYyPOBHHU.
ArtoMHbIe opOHTaNy, s-, P-, d- aneMenThl. OCOOCHHOCTH PaCIPeC/ICHUs AIEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX EPUOJOB. INEKTPOHHAS KOH(PUTYpaIis aTOMOB.

[lepuonnueckuit 3akoH u Ilepmomuueckas cucrema xumuyeckux oanemeHToB J[. WM. Menneneesa. Cas3p
nepuoanyeckoro 3akona u Ilepuoanueckon cucteMbl XxuMuueckux 3yeMeHToB 1. . MeHneneeBa ¢ COBpEMEHHOM Teopuen
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX HUMH MpPOCTBIX |
CJIO’KHBIX BEIIECTB IO IPYyMIaM U MeproAaM. 3HaueHHe MepHOANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XMMUYECKasi CBSI3b. BUABI XUMHUYECKOH CBsI3M (KOBAJICHTHAsI HETIOJSpHAS M TIOJISIPHAsI, MOHHAS,
MeTajuIueckas). MexaHu3Mbl 00pa30BaHMUsS KOBAJCHTHOW XUMHUYECKOW CBSI3U (OOMEHHBIH M JIOHOPHO-aKIICIITOPHBIN).
Bonoponnas cBs3b. BameHTHOCTE. DIEKTPOOTPUIIATENBHOCTE. CTeleHb OKUCIeHHS. VIOHBI: KATHOHBI U AHWOHEI.

BemectBa MOJEKyISpHOTO W HEMOJEKYJISIPHOTO CTpPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. |HIIBI
KPUCTAJUTMUECKUX PEHIETOK. 3aBUCHMMOCTh CBOMCTBA BEIECTB OT THUIA KPHUCTAJUIMIECKON PEIIETKH.

[Tonsartre o nucnepcHbIX cucreMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10715 BEIIECTBa B pacTBOpE.

Krnaccupukanms HeopraHndeckux coeinHeHnH. HomeHKnmaTypa HeOopraHWYecKHX BellecTB. | eHeTHuecKasl CBs3b
HEOPTaHWYECKHUX BEIIECTB, MPUHAUISKAIINX K PA3INYHBIM KJIaCCaM.

Xumndeckas peaknus. Knaccnuxamysa XUMHUYECKHX peakiuii B HEOPTaHWYECKOH M OPTaHWYECKOW XWMHH. 3aKOH
COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHNS SHEPTHH MTPH XUMUYECKUX PEaKIIHIX.

CKopocTh peakiuy, €€ 3aBUCHMOCTh OT Pa3NUYHBIX (akTopoB. OOpaTUMble peakluu. XHUMHUYECKOe PaBHOBECHE.
DaxTOopHI, BIMSIOMNE HA COCTOSHUE XUMIYecKoro paBHoBecus. [Ipunmmm Jle [laTemnse.

OnexTponutudeckas nuccoruanus. CuipHble U ciaabeie amekTponuTsl. Cpema BOTHBIX pacTBOPOB BEHIECTB: KHCIAf,
HEWTpalibHAs, IIEJIOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU.

OKCIleprMEHTANbHBIE METONBl HM3Y4YEHHS BEIIECTB W WX TMpeBpalleHuil: aemoHcrpanus tabmun «llepnoanueckas
cucTteMa XuMHUeCKuX 3yeMeHToB JI. M. MennmeneeBay, u3ydeHrne MOIEICH KPUCTAITMYCCKUX PEMIETOK, HAOMIOACHUE U
ONMCaHWE [IeMOHCTPAIlMOHHBIX W JIA0OPATOPHBIX OMNBITOB (pa3fioKEHHe TMEepOKCHAa BOAOPOJa B  MPHUCYTCTBHH
KaTaJln3aTopa, OINpeNeseHUE Cpelbl PaCTBOPOB BEIIECTB C MOMOIIBI) YHMBEPCAJIBHOIO HWHIMKATOPA, PEAKIMH HOHHOTO
oOMeHa), TPOBEICHNE MPAKTUYECKON paboThl «BiHsHIE pa3indHbIX (AKTOPOB HA CKOPOCTh XUMHUYCCKON PEaKIIuu».

Pacuérhrie 3a1aumn.

Pacuérpl no ypaBHEHUSIM XUMUYECKUX PEAKLIMI, B TOM YHCIE TEPMOXUMHUECKHE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM
MOHSTHUS «MACCOBas 10JIs BEILIECTBAY.

Heopranuyeckasi XuMus

Hemeramnbl. Ilonoxxenne HemerasuioB B Ilepuoauveckoit cucteme xumuueckux siemeHToB JI. M. MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. Pu3nyeckne CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpHMepe KUCIOpo/Ia,
cepsl, Gocdopa u yriiepoaa).

XWMHUYECKE CBOWCTBA BAXHEHIIMX HEMETAJUIOB (TaJOTeHOB, Cephl, a3ora, Qocdopa, yriaepoma M KpeMHHUS) H UX
coeMHEeHNH (OKCHUI0B, KHCIOPOCOAEPIKAIINX KUCIOT, BOAOPOIHBIX COSIMHEHU ).

[IpuMeHeHue BaXKHEUILINX HEMETAIIIOB U UX COCIUHEHHUM.

Merannel. Ilonoxkenue weramioB B Ilepuommyeckoil cucreme xumuueckux »siaemeHToB /[l M. Menneneesa.
OcCo0eHHOCTH CTpOEHHs IEKTPOHHBIX 000N0Yek aToMoB MerayuioB. OOmme (u3uueckne cBoiicTBa MeTawioB. CIiaBbI
METAJIOB. DIEKTPOXUMUYECKUN psAJl HAIPSLDKEHUA METaIIOB.

XUMHUYECKHE CBOMCTBA BaYKHEWIITMX METAJUIOB (HATpHW, Kalwii, KaJblIMid, MATHHUH, aTFOMUHUN, IIHHK, XPOM, XKEIe30,
Melb) U UX COCAMHEHUH.

O6mme criocoOsI TonmydeHust MmetauioB. [IpuMeHeHne MeTauioB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIbHbIE METOJbl M3YUYEHUS BEIIECTB M HUX MPEBPAIICHUN: U3yUYEeHUE KOJJIEKUUU «MeTajuibl U CILIaBbD»,
00pa3lioB HEMETAJUIOB, peIIeHHe SKCIIEPUMEHTAIbHBIX 33/1a4y, HaONIO[eHHEe W ONHCAHWE JeMOHCTPallMOHHBIX U
7a00paTOPHBIX OIBITOB (B3aWMONEHCTBHE THUIAPOKCHAA AOMUHHUS C PacTBOPAMH KHCIOT M IIENoYed, KauyeCTBEHHBIE
PEaKIy Ha KATHOHBI METAJIIIOB).

Pacuérnsie 3aaumn.

Pacuérpr mMaccel BemecTBa MM 00bEMa ra30B MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY OAHOTO M3
YUYaCTBYIOIIMX B PEAKLMH BELIECTB, pacu€rbl Macchl (00bEMA, KOJMYECTBA BELIECTBA) MPOLYKTOB PEAKIMHU, €CIIU OJHO U3
BEIIIECTB UMEET MPUMECH.

XuMus 4 ;KM3Hb

Ponp xumMun B oOecnieueHMM SKOJOTMYECKOH, IHEPreTHUeCKOW M HUILEBOM 0e30MacHOCTH, Pa3BUTHHM MEIUIIMHBL
[loHATHE O HayYHBIX METOAAX MO3HAHUS BELMIECTB U XUMHUUYECKHX PEAKIIMM.
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[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIIUIIAX TPOMBIIUICHHOTO TOTYYCHUS BaKHEUIITNX BEIICCTB.

UenoBek B MUpE BELIECTB U MAaTEPUATIOB: BAXKHEUIINE CTPOUTEIHHBIC MaTEpHaNbl, KOHCTPYKIIMOHHBIE MaTEepHabl,
KpacKH, CTEKJI0, KepaMHKa, MATEPUAIBI JJIs 3JICKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYECKHE U MUHEPAJILHBIC Y00pCHUS.

XuMUS W 370pOBbE UYEJIOBEKA: TMpaBUiIa HCIOIb30BAaHUS JIGKAPCTBEHHBIX MPENapaToB, IIpaBUia OE30MacHOrO
WCIIOJIb30BaHUS MIPEIIapaToB ObITOBOM XMMUH B IIOBCEIHEBHOW JKU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBS3CH MPU MU3yYSHHUH OOIIEH M HEOpraHWMYeCKoW XUMHUM B 11 Kilacce ocyliecTBIseTcs
4yepe3 HCIONb30BaHUE KaK OOIIUX ECTECTBEHHO-HAYYHBIX TMOHSATHH, TaK M TOHSATHH, SBISIOUIMXCA CHUCTEMHBIMH JIJIS
OTJICNBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OOmMe ecTecTBEHHO-HAYYHBIC MOHATH: HAYy4YHBIH (DAaKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KiIacCH(UKaIHs,
MEePUOAUYHOCTH, HAOIIOACHUE, SKCIICPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, SIBICHUE,

Odusuka: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOM, PaJMOAKTUBHOCTH, MOJIEKYIA,
SHEPTeTUYECKHUI YPOBEHb, BEIIECTBO, TEI0, 00BbEM, arperaTHOe COCTOSTHUE BEIIECTBA, (DM3NYCSCKUE BETUUMHBI U SIUHUIIBI
HX U3MEPEHHUsI, CKOPOCTh.

Buonorus: kierka, opraHusM, 3KocucTeMma, Ounocdepa, MaKpo- MU MHUKPOIJIEMEHTHI, BUTAMHHBI, OOMEH BEIICCTB B
OpraHu3Me.

I'eorpacdusi: MUHEPAJIbI, TOPHBIC IOPOJIBI, MTOJIE3HBIE HCKOMAEMbIE, TOIIMBO, PECYPCHI.

TexHonorusi: XUMHUYECKasi TPOMBIIUICHHOCTh, METAJUTyprUsi, IPOU3BOJCTBO  CTPOUTENBHBIX  MAaTEpPHAJIOB,
CENIbCKOXO3SHCTBEHHOE  IPOW3BOJCTBO,  IHUINEBAas  MPOMBIIUICHHOCTh,  (DapMalleBTUYECKass  IPOMBIILICHHOCTb,
MPOU3BOJICTBO  KOCMETHYECKHX  TIPEMapaTroB, IMPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTEPHANIOB,  JJICKTPOHHAS
MIPOMBITINIEHHOCTh, HAHOTEXHOJIOTHH.

IVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHWUH HA BA3OBOM YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycraHnaBiauBaeT TpeOOBaHUS K Pe3ysIbTaTaM OCBOCHUS 00YYarOIIMMHUCS TIPOrpaMM CPEJHETO 00IIero o0pa3oBaHus
(JIMYHOCTHBIM, METAIPEJMETHBIM U MPEeIMETHBIM). HayqHO-MeTonn4yeckoil OCHOBOM I pa3pabOoTKH MIaHUPYEMBIX Pe3yJIbTaTOB
OCBOCHUS MPOTPAMM CPETHET0 OOIIEr0o 00pa30BaHuUs SIBICTCS CHCTEMHO- IS TETBHOCTHBIN MTOIXOI.

B cooTBeTcTBUHM € CHCTEMHO-ICATEIFHOCTHBIM IOAXOAOM B CTPYKTYpE JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPEIMETa
«XUMHs» Ha YPOBHE CPEAHET0 00IIEro 00pa30BaHUS BEIICICHBI CIECAYIOIINE COCTABISIONINE:

OCO3HAHHUE O0YYAIOMIMMUCS POCCHUCKON TPa)KTaHCKOH MACHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIEHOCTH H
CaMOOI Pe/ICICHUIO;

HaJIM4Me MOTHBALUH K O0YIEHHIO;

I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOSKACHU IMIHOCTH Ha OCHOBE KIIFOYEBBIX [IEHHOCTEH M MCTOPUIECKUX TPaIHULINiA
0a30BOii HAYKH XUMUH;

TOTOBHOCTB U CITOCOOHOCTH 00YJarONINXCsl pyKOBOICTBOBATHCSA B CBOCH JEATEIFHOCTH IICHHOCTHO-CMBICTIOBBIMU YCTaHOBKAaMH,
MPUCYIIUMH LEIOCTHOIH CHCTeME XUMUIECKOro 00pa30BaHIS;

HaJIN4Me MPAaBOCO3HAHUS SKOIOTHIECKON KYIbTYPHl M CHOCOOHOCTH CTaBHUTH LK U CTPOUTH KIU3HEHHBIC IUTAHBI.

JIMYHOCTHBIE PE3yIBTATHI OCBOCHHS IIpeaMeTa «XUMUSD) JOCTUTAIOTCS B €ANHCTBE YyUeOHOH U BOCITUTATENHEHON NESITEIbHOCTH
B COOTBETCTBHH C T'YMAaHHCTHYECKUMH, COIHMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH M HJACAJIAMH POCCHUCKOTO
TPaXIaHCKOTO OOImIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH M IPaBHJIAMU ITIOBEICHHS, CIIOCOOCTBYIOIIMMHE IIPOLIECCaM
CaMOIO3HAHMS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBIICHHSI IMIHOCTU O0YJAIOIIIHXCAL.

JImgHOCTHBIE pE3ydbTATHl OCBOCHHS IpeAMeTa «XUMHUS» OTpakaloT C(OPMHPOBAHHOCTH OIBITA IT03HABATENHHOM W
MPaKTHIECKOH NESTENFHOCTH 00yJaroIIuXcs 10 pealn3aliy IPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakaaHCKOro BOCIUTAHHUS:

0CO3HAHUS 00YJarONIIMHUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB M 00s3aHHOCTEH, yBaXXCHHUS K 3aKOHY U IPaBOMOPSIKY;

MIPEACTABICHAS O COLUAIBHBIX HOPMaX U MPaBUIaX MEKIMIHOCTHBIX OTHOIICHHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MOEATEIHHOCTH IIPU CO3MAHWHM YUeOHBIX IIPOSKTOB, pEIICHHH YYEeOHBIX U
MTO3HABATEIbHBIX 3214, BHITTOTHEHUH XHMUIECKIX KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATH U TPHUHUMATH MOTHUBBI, HAMEPEHUS, JIOTUKY W apryMEHTHI IPYTHX MpU aHAIN3E PAa3IHMYHBIX BHIOB
yueOHOU AeATENHFHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

[EHHOCTHOT'O OTHOIICHUS K ICTOPHYECCKOMY U HAYIHOMY HACICAHIO OTCUCCTBEHHON XUMIIH;

YBa)KEHHS K TIPOIIECCY TBOPYECTBA B OOIACTH TEOPUH W MPAKTHYESCKOTO MPUMEHEHISI XUMHUH, OCO3HAHHSI TOTO, YTO JOCTHKEHUS
HAYK{ €CTh PE3YNbTAT [UINTEIHHBIX HAOIIOJEHHUN, KPOIOTIMBHIX SKCICPAMEHTAIBHBIX OMCKOB, IIOCTOSIHHOTO TPyAa YUEHBIX U
MPaKTUKOB;

WHTEpeca W IMO3HABATCIFHBIX MOTHBOB B TONYYCHHU M IMOCICAYIOIIEM aHaIn3e MH()OPMAIUU O MEPESIOBBIX JOCTIKCHUSIX
COBPEMEHHOM OTE€YECTBEHHOW XUMUHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHMUS, STHUIECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OICHWBATh CHUTYalliH, CBS3aHHBIC C XHMHYCCKUMH SBJICHHSAMH, ¥ TIPHHAMATh OCO3HAHHBIC PEHICHHUS,
OPHEHTHPYSICh Ha MOPATEHO-HPAaBCTBEHHBIC HOPMBI U IICHHOCTH;
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TOTOBHOCTHU OLIEHHWBATh CBOE MOBEJCHUE U MOCTYIIKM CBOUX TOBAPUILEH C MO3ULUI HPABCTBEHHBIX U MPABOBBIX HOPM U
0CO3HAHUE MOCTIEICTBUI 3TUX MOCTYIIKOB;

4) popMupOBaAHMS KYJIBTYPBI 310POBbSI:

MMOHMMaHUS [IEHHOCTEH 3I0pOBOro M Oe3omacHoro odpasa *U3HU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOIIECHUS K
COOCTBEHHOMY (DPU3UUIECKOMY M MICUXUIECKOMY 310POBBIO;

coOuTro/IeHHs! paBmIl 6€30IaCHOr0 OOpallleHus C BEeLIeCTBaMU B OBITY, MOBCEHEBHOM JKU3HHU U B TPYLOBOH eSTETbHOCTH;

MMOHMMAaHUS IIEHHOCTU MpaBWJI WHAMBHUYyaJbHOTO M KOJUJIEKTHBHOTO O€30MaCHOTO MOBEIEHHS B CUTYalUAX, YIPOKAIOMIMX
3I0pPOBBIO U JKU3HH JIFOJIEH;

OCO3HaHMS MOCTIEICTBUI U HEMPHUITUSA BPEAHBIX IPUBbIUEK (YIOTPEOICHUS alKOT0Isl, HAPKOTHUKOB, KYpEeHHs);

5) TpyaoBOro BoCIIMTAHUS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEJOBATEIbCKON NESTENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPUECKOH U
JIpYTUX BUIIAX AEATEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE y4acTHe B PEIIeHWH MPAKTUYECKUX 3ajau COLMAIBbHOW HAIPaBIEHHOCTH (B paMKaxX CBOEro Kjacca,
LIKOJIBI );

WHTEpeca K MPaKTUYECKOMY H3yueHHI0 mpodeccuii pa3inuyHOro pojia, B TOM 4YHCJIE Ha OCHOBE MPUMEHEHHs MPeIMETHBIX
3HAHUH M0 XUMUH;

YBa)KEHUA K TPYLY, JIIOIM TpyJa U pe3yibTaTaM TPYAOBOH JEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYQJIbHOW TpaeKTOpHUH oOpa3zoBaHUs, Oyayuied mpodeccHd U peanu3aluu
COOCTBEHHBIX >KU3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHM, MHTEPECOB M MOTpeOHOCTEH
00I111eCTBA;

6) 3K0JIOrMYecKOro BOCIIMTAHHUSI:

9KOJIOTUYECKH 11€J1IeCO00pa3HOro OTHOIICHHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBaHUS KU3HU Ha 3emiie;

IIOHUMaHUA FJ'[O6aJ'[BHOFO XapakTepa 3KOJIOIr'n4ECKUX l'[pO6J'ICM, BJIMAHUA OKOHOMUYECKUX ITPOLECCCOB HA COCTOAHUE HpHpOHHOﬁ
Y COLIMAIIBHOM CpeIbl;

OCO3HaHUA HGO6XOHI/IMOCTI/I HCIIOJIB30BaHUA }IOCTI/DKCHI/Iﬁ XUMHUHU JIISA peuIeHusA BOITPOCOB paluoOHaJIbHOT'O
MIPUPOJIOTIOTB30BAHUS;

AKTUBHOI'O HENpPUATUS [JEUCTBUH, IPUHOCIIIUX Bpel OKPYKAIOLIEH IPUPONHOM cpene, YMEHHS IPOrHO3UPOBATh
HeOIaroNpUsATHBIE KOJIOTHIECKUE MTOCIICICTBHS TPEIPUHAMAEMBIX JEHCTBUN U TPEAOTBPAlIaTh UX;

HaJIM4us Pa3BUTOr0 OSKOJOTHYCCKOro MbIIIJICHUA, 3KOJIOrMYECKON KYJbTYpbI, ONbITa ACATCIbHOCTU 9KOJIOTHYECKOM
HanpaBJICHHOCTH, YMEHHUS pPYKOBOACTBOBAaTbCS MMM B II03HABaTEJbHOM, KOMMYHUKAaTMBHOM W  COLMAJBHONM IPaKTUKE,
CrOoCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSATH HJICOIOT K XeMo(hoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKd W OOIIECTBEHHOMH
MIPAKTUKHY;

MMOHUMAHUS CIEHU(HUKA XUMUU KaK HayKd, OCO3HaHHA e poiau B (POPMUPOBAHHMM PALOHAIBHOTO HAYYHOTO MBIIIICHUS,
CO3MIaHUHU IEJIOCTHOTO TPEACTABICHUS 00 OKPYXAaIoIIeM MHpE KaK O €AWHCTBE MPUPOIBI U YEJIOBEKa, B MO3HAHUH NPHPOTHBIX
3aKOHOMEPHOCTEH U pEeIIeHIH MPOOJIeM COXPAaHEHHUS IPUPOITHOIO PaBHOBECHST;

yOKOEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JJIsI COBPEMEHHOW IMBHIIM3AINU: B €€ T'YMaHUCTHYCCKON HAINPaBICHHOCTH H
BaXHOM PONM B CO3JAaHWM HOBOW 0a3bl MaTepUalbHON KYIBTYpHI, PEIICHWH TTIOOATBHBIX IMPOOJIEM YCTOHYHUBOIO Pa3BHUTHS
YeII0OBEYECTBA — CBHIPHEBOM, PHEPrETUYCCKOM, MUIIEBOH U IKOJIOTMUYECKON O€30IMacHOCTH, B Pa3BUTHU MEIMIIMHBI, 00eCTICueHUH
YCIIOBHUH YCIICIIHOTO TPy M SKOIOTHYECKH KOM(OPTHOH KI3HH KaXKIOTO WICHA O0IIEeCTBa;

€CTECTBEHHO-HAYYHOM I'paMOTHOCTH: IOHHMAaHHUS CYLIHOCTH METOAOB IO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIONB30BATh IOydaeMble 3HAHUS IS aHaJIM3a U OOBSICHEHHS SBICHUH OKPY)KAIOIIEro MUpA M MPOUCXOIIIINX B
HEM HM3MEHEHMH, YMEHHUS IenaTh OOOCHOBAHHBIC 3aKIIIOYCHUS HAa OCHOBE HAYYHBIX (PaKTOB M MMEIOMIMXCS NaHHBIX C ILENBI0
MIOJTy4YEeHHUsI JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIEHO HCIIONB30BaTh XUMHUECKAE 3HAHUS UIA pEIICHWS NpoOieM B peaJbHBIX IKU3HEHHBIX
CUTyalusX;

HHTEepeca K IIO3HAHUIO U UCCIIE0BATENIbCKON NeSITeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO H CAaMOOOPa30BaHHIO, K AKTHBHOMY TIOTYYEHHUIO HOBBIX 3HAHUH I10
XFMHUH B COOTBETCTBHUH C )KU3HEHHBIMH MTOTPEOHOCTIMU;

HHTEepeca K 0COOCHHOCTSIM Tpy/a B pa3IHYHBIX chepax mpodheccnoHaIbHON A TeTHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHBIE PE3yNBTATHl OCBOCHHS YYEOHOTO TpeaMera «XUMHS» Ha YPOBHE CPEAHEro oOIIero oOpa3oBaHUS
BKJIIOYAIOT:

3HAYUMBIE U1 (POPMHUPOBAHUS MHPOBO33PEHHS OOYUAIOMUXCS MEKIUCHHUIDIMHAPHBIC (MEXIPEIMETHEIE) OOIIeHayIHBIC
MOHATHSL, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOW KAPTHHBI MHpa ¥ CICHU(PHUKY METOIOB IIO3HAHHSA, HWCIHONB3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE, MpOIlecC, CHUCTeMa, HAaydHBIH (pakT, MpUHIWI, THIIOTE3a,
3aKOHOMEPHOCTB, 3aKOH, TCOPHSs, UCCIICIOBAaHIE, HAOMIOACHIE, H3MEPEHUE, IKCIIEPUMEHT H APYTHE);

VHHBEpCaIbHBIE y4ueOHBIE JAeHCTBHs  (IIO3HABATENbHBIC, KOMMYHUKATHBHBIC, DETYJSTHBHBIC), OOCCIICUMBAIOIIHE
(dopMupoBanre QyHKIIMOHATEHON TPAMOTHOCTH ¥ CONMATEHON KOMIETSHIIMA 00YJaIOINXCST;

CIIOCOOHOCTh ~ OOYYAIONIMXCSI  MCIIOJB30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIC, MHPOBO33PECHYCCKUE 3HAHHS U
YHHBEpCaJIbHBIC YUeOHBIC NEHCTBHSI B IO3HABATEIIBHON M COIIMATBHOM PAKTHKE.



MeranpenMeTHbIC pe3yabTaThl OTPAXKAIOT OBJIAJICHUES YHUBEPCATBHBIME YIeOHBIMH MTO3HABATEIBHBIMU, KOMMYHHKATHBHBIMU
U PEryJSTUBHBIMU JACHCTBUSMH.

OsJageHne YHUBEPCATLHBIMH YIe0HBIMH NM03HABATEIbHBIMH AEHCTBUSIMU:

1) 6a3oBbIe JOrnYecKne AeiicTBHM:

CaMOCTOSATENHFHO (DOPMYIIMPOBAT M aKTYaIM3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;

OIPEACNATH TSI NSITEIBHOCTH, 3aJaBasl MapaMeTPbl U KPUTEPUU UX JOCTIDKEHHS, COOTHOCUTD PE3YNIbTAThl EITEIbHOCTH C
MOCTABIICHHBIMU IICTISIMU;

WCIONIb30BATh MPH OCBOCHUW 3HAHWH MPUEMBI JIOTHYECKOTO MBINLICHUS — BBIICIATH XapaKTepHBIC MPU3HAKU MOHITHH W
YCTaHABIMBATh UX B3aMMOCBSI3b, HCIIOIB30BaTh COOTBETCTBYIOININE OHITHUS VT OOBSICHEHHS OTACIBHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS U KPUTEPUH ISl KJIACCU(HUKALMH BEIIECTB U XUMHYCCKUX PEAKIIHIA;

YCTaHABIUBATH IPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKY H3YUYaeMbIMH SBICHUSIMU;

CTPOUTH JIOTHYECKHE PACCY)KICHUs (MHIYKTHBHBIC, JCAYKTHBHBIC, II0 AHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B PACCMATPUBACMBIX SIBJICHHUSX, (POPMYIHPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHATh B MPOLECCEe IMO3HAHUSA, MCIONB3YeMble B XUMHU CHUMBOIMYECKHE (3HAKOBBIC) MOJEIH, MPeoOpa3OBHIBATH
MOJICTIbHBIC MTPEACTABICHUS — XUMHUCCKUN 3HAK (CUMBOJ) 3JIEMEHTA, XUMHUECKas (hopMylia, YpaBHCHUE XUMHYCCKON PEAKIIUN —
npyu peHICHUU y‘ICGHbIX IMO3HABATCIbHBIX W IMPAKTUYCCKUX 3aJa4d, MPUMCHATHL Ha3BAHHBIC MOJCJIBHBIC IMPEACTABJICHUA JIsL
BBISABJICHUS XapaKTCPHBIX MPU3HAKOB U3Y4a€MbIX BCHICCTB U XUMUYCCKUX peaKHHﬁ.

2) 6a3oBbIe HCCIEN0BATEILCKHE 1eICTBHSL:

BJIaJICTh OCHOBAMHU METOJIOB HAyYHOTO MTO3HAHHMS BEIIECTB M XMMUYECKHUX PEAKIIUi;

GOpMyITHUpPOBATh LENH W 33aJaYd HCCIICJAOBAHMS, WCIOIB30BATh IMOCTABICHHBIC M CAMOCTOSTEIBHO C(HOPMYITHPOBAHHBIC
BOIPOChI B Ka4Y€CTBC HWHCTPYMCHTA IIO3HAHUA W OCHOBBI [JIsA (bOpMI/IpOBaHI/ISI TANOTE3bI IO TIPOBEPKE IMPAaBUIIBHOCTU
BBICKA3bIBACMBbIX Cy)KﬂeHHﬁ;

BJIaACTb HaBbIKaMHW CaMOCTOATCIIBHOI'O INNIAHUPOBAHUA W MNPOBECACHUA YUCHHUYCCKHUX ISKCICPUMCHTOB, COBCPIICHCTBOBATDH
yMeHHUsT HaOJI0JaTh 3a XOJOM IIPOIECCa, CaMOCTOSITEIBHO MPOTHO3UPOBATH €r0 pe3yibTaT, (POPMYIHpPOBATH OOOOIIEHHS H
BBIBOIbI OTHOCHTEJIBHO IOCTOBEPHOCTH PE3YJILTATOB UCCIICIOBAHUS, COCTABIISITh 0OOCHOBAHHBIN OTUYET O IIPOICIaHHOW paboTe;

MpUOOPETATh OIBIT YYCHUYECKOW MCCIICIOBATEIECKON U MTPOCKTHON JEITENFHOCTH, MPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIbHOMY MOUCKY METOAOB PEIICHUA NPAKTUYCCKUX 3a/iad, IPUMCHCHHUIO PA3JINYHbIX METOA0B ITO3HAHU.

3) padora ¢ undopmanueii:

OPHEHTHPOBATHCS B PA3MUYHBIX MCTOYHHKAX HH(OPMAIMM (HAYYHO-TIONMYJSpHAs JUTEpPaTypa XUMHUYECKOTO COACpXKaHWS,
CIpaBoOYHbIC MOCOOMs, pecypchl MHTepHETa), aHanM3UpoBaTh HHOOPMAIUIO PA3JIMYHBIX BHJOB W (OPM IPEICTABJICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEUHBOCTH;

(hopMyIMpoBaTh 3ampockl W MPHUMEHATh Pa3IMYHbIC METOJbI MPH IMOHUCKE W OTOOpe WH(POpPMAIHUH, HEOOXOIUMOW s
BBINOJTHEHUS YUeOHBIX 33124 OIPEICIEHHOTO THITA;

MpUOOPETaTh ONBIT HCIIONB30BAHUS MH()OPMAINOHHO-KOMMYHHKATHBHBIX TEXHOJOTMU W Pa3IUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO ()OPMY IIpEICTaBICHUST UHPOPMANUU (CXEeMBbI, TpaduKH, JHArpaMMbI, TaOJIHIIbI,
PUCYHKH U JIpyTHE);

HCIIOJIF30BATh HAYYHBIA S3BIK B KAYECTBE CPEICTBA MPH paboTe ¢ XUMHUUECKOH HH(pOpManneii: MpUMEHITh MEKI PeIMETHBIE
(pu3mveckre U MaTeMaTHUYECKHE) 3HAKH H CUMBOJIBI, (POpMYITbI, a00peBHATYPBI, HOMEHKIIATYPY;

HCIIOJIF30BATH U IPE0OPa30BBIBATH 3HAKOBO-CHUMBOINIECKUE CPEICTBA HATIISAHOCTH.

OBJaleHHe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMH JeHCTBUSIMH:

3aJaBaTh BOIPOCHI II0 CYIIECTBY 00CYKIaeMOil TEMBI B XOZI€ AUAJIOTa W/UIX AUCKYCCHH, BRICKA3bIBAaTh UAEH, (popMyInpoBaTh
CBOM TIPEUIOKEHHSI OTHOCHTEIIFHO BHITIOTHEHHS IIPEITOKEHHOM 3a1a4u;

BEICTYIIATh C MPE3EHTALNEeH Pe3yabTaTOB MO3HABATEINLHON JESTEINBHOCTH, IOTYYEeHHBIX CAMOCTOSITENEHO HIIM COBMECTHO CO
CBEPCTHHUKAMH TIPH BEHITOTHEHUH XUMHUYECKOTO HKCIIEPUMEHTA, MPaKTHIeCKOW padOTHI IO MCCIEIOBAHUIO CBOWCTB M3Y4aeMBIX
BEIIECTB, peaH3aliy yIeOHOTO MpPOeKTa M (OPMYJIHPOBATH BHIBOABI II0 PE3yJabTaTaM IIPOBEHEHHBIX HCCIEIOBAHUHN ITyTEM
COTJIACOBAaHMS TTIO3UIMH B X0/I€ 00CYKAEHUS 1 00MEHA MHEHUSIMH.

OBJaieHHe YHUBEPCATbHBIMH PeryJIATUBHBIMH AeHCTBHSIMU:

CaMOCTOSITENIFHO TUIAHHUPOBATH M OCYIICCTBISITH CBOIO ITO3HABATEIBHYIO MIEATENLHOCTh, ONpEeAeNsisi e€ Iemd M 3aJadd,
KOHTPOJIMPOBATE U 110 Mepe HEOOXOMMOCTH KOPPEKTHPOBATH TIpeIaraeMblil allTOPUTM ACHCTBUH HPH BHIIOIHEHUN YISOHBIX U
HCCIICZIOBATENICKAX 3ajad, BEIOMpaTh HambOonee 3(QPEKTHBHBIN CIIOCOO WX pEIICHUS C YYETOM ITONyYCHHS] HOBBIX 3HAHHHA O
BEIIECTBAX W XUMHUECKHUX PEAKIUIX;

OCYIIECTBIITH CAMOKOHTPOJb CBOEH IEATEIEHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

NPEJMETHBIE PE3YJIbTATHBI

10 KJIACC

[IpenmeTHBIC pe3ysIbTaThl OCBOCHHMSI Kypca «OpraHuvecKas XUMHUsD) OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUA O XUMHUYECKOH COCTABJISIOIICH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, POITH XHUMHH B
MMO3HAHWM SBJICHUH MPHUPOJBI, B (OPMHUPOBAHWU MBIIDICHUS W KYJIBTYphl JIMYHOCTH, €€ (YHKIIMOHAIBHOH TI'PaMOTHOCTH,
HEOOXOMUMOW JUIS pEIICHUS MPAKTHYSCKUX 3aJad M DSKOJOTHYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3/0POBBIO U
MPUPOIHOHN CpeEAE;

BIIaJICHUE CHCTEMON XMMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIONATAIOIINE MMOHATUS (XMMHYECKUN 3JIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJIa, BAJCHTHOCTh, 3JICKTPOOTPUIIATEIbHOCTh, XUMUYECKasl CBS3b, CTPYKTYPHAst GopMyiia
(pa3BépHyTass U COKpamEHHas), MOJb, MOJISIPHAS Macca, MOJIIPHBIH O0BEM, YIIEepOAHBIN CKeNeT, (PyHKIMOHAIbHAS TpyIIa,
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pamuKal, U30MEpHUs, H30MEphl, TOMOJOTHYECKUI PSJ, TOMOJOIH, YIICBOAOPOIBI, KHCIOPO U a30TCOACPIKAIIUEC COCAUHCHHS,
MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BCHO, BBICOKOMOJICKYJSIPHBIC COCIMHEHHS), TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuyeckux BemiectB A. M. ByTiepoBa, 3aK0OH COXpaHEHHST MacChl BEIIECTB); 3aKOHOM EPHOCTH, CHMBOJIMYCCKUH SI3BIK XUMUH,
MHUPOBO33PCHYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHUX SBIICHUM,
(axToJIOrMUeCKre CBEIEHUS O CBOWCTBAX, COCTaBe, MOJYYEHHH M O€30IacHOM HCIIONb30BAaHMH Ba)KHEHIIMX OpraHHYecKUX
BEIIECTB B OBITY U MPAKTUICCKON JACATCIHHOCTH YEIIOBEKA;

C(OPMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEPHBIC MPU3HAKU MMOHSATHH, YCTAaHABIUBATh UX B3aHMMOCBS3b, HCIONB30BATh
COOTBETCTBYIOIIUE OHSITHS TP OMTUCAHUK COCTAaBa, CTPOCHUS M IPEBPAICHUI OPraHUIECKUX COCTUHCHUN;

C(OPMUPOBAHHOCTh YMEHHUH HCIOIB30BATh XUMHUYCCKYI0 CHMBOJHKY IUISI COCTABJICHHUS MOJCKYJSPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOW) (POPMYJT OPraHUYECKHX BEUICCTB M YPABHEHUH XMMHYECKHX DPEAKIIMi, M3TOTABIHBATH MOJIEITU
MOJIEKYJI OPraHMYeCKHX BEIIECTB JUIsl HILUTFOCTPAllMU UX XMMHUYECKOTr0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

C(OPMUPOBAHHOCTh YMEHHUH YCTAaHABIMBATH NPUHAUISKHOCTh H3YYCHHBIX OPraHUYECKUX BEIIECTB IO HX COCTaBy H
CTPOGHHUIO K ONpeleiIéHHOMY Kiaccy/TpyIe COoequHeHHH (YIIeBOZOPOIbI, KHCIOPOA M a30TCOIAepKallde COCIMHEeHUS,
BBICOKOMOJICKYJISIPHBIC COSNUHCHNUS), TaBaTh UM Ha3BaHU MO cucrematudeckoit Homenkiarype (IUPAC), a take nprUBOAUTH
TPUBHAbHBIC HA3BaHUS OTICIBHBIX OPraHUYECKUX BEUICCTB (ITUIICH, IPOIUIICH, alleTHIICH, STHICHIIIMKONb, TIMIEPHH, (GeHo,
(dopManberu, aneTaibIeru, MypaBbiHAs KUCIO0Ta, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPHHOBAsI KHCIIOTA, IIII0K03a,
(dbpyKTO3a, KpaxMal, eJIHI03a, TIHIIUH);

c(OPMUPOBAHHOCTh YMEHHS OMPEACIATh BUIBI XUMUUYECKON CBS3M B OPraHUYECKUX COCAMHEHMSIX (OAMHApHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMCHSTH IONOKEHUSI TEOPUH CTPOCHMS OpraHMYeckux BemecTB A. M. BytnepoBa ams
OG’bf{CHBHI/IH 3aBUCUMOCTH CBOMCTB BCHICCTB OT UX COCTAaBa U CTPOCHU S, 3aKOH COXPAaHCHU S MAaCChl BCIICCTB,

C(OPMUPOBAHHOCTh YMCHUN XapaKTEPU30BaTh COCTaB, CTPOCHHE, (UBUYECKHE K XHUMUYCCKHE CBOWCTBA THIUYHBIX
MpEJCTaBUTENEH pa3IMYHBIX KIACCOB OPraHWYECKHX BeIIecTB (METaH, 3TaH, J3TUJICH, NPOMMJIEH, aleTuieH, OyramueH-1,3,
MeTHIIOyTanueH-1,3, OeH30J, METaHON, 3TaHOJ, 3THJICHIVIMKOJb, TJIHMLEPHH, ()EHON, alleTalblIerH]l, MypaBbHHAs U YKCyCHas
KUCIIOTBI, TJIIOKO3a, Kpaxmal, IeJUTF0JI03a, aMMHOYKCYCHas KHCJIOTa), WJUTIOCTPHPOBATH TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C UCIIONB30BAaHNUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpH30BaTh HCTOYHUKU YTIICBOAOPOTHOTO CHIPhS (HE(pTh, HMPUPOIAHBIN ra3, yroib),
CHOCOOBI UX MepepaboTKH U MPAKTHIECKOE IPIMEHEHNE TPOLYKTOB IIEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHUN MTPOBOUTH BHIYMCIICHHSI IO XUMUYECKAM YPaBHEHHIM (Macchl, 00bEMa, KOJTMIECTBA HCXOAHOT O
BCHICCTBA WJIM MPOAYKTa PEAKIHU IO U3BECTHBIM MacCCE, 06’béMy, KOJIMYECTBY OAHOI'0 M3 MCXOJHBIX BEUICCTB WJIU ITPOAYKTOB
peaKIum);

c(OpPMUPOBAHHOCTH YMEHHH BIaJCTh CUCTEMON 3HAaHWH 00 OCHOBHBIX METO/IaX HAYYHOTO IO3HAHMSI, MCIIONB3YEMbIX B XUMHHU
IpU W3YyYCHUU BEIIECTB M XUMHUYCCKUX SBICHHH (HaOMIOAEHHE, M3MEpPEHUE, SKCIEPHMEHT, MOICIUPOBAHNE), MCIIONB30BATh
CHCTEMHBIE XMMUYECKHIE 3HAHUS JJIs IPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIHIX, CBI3aHHBIX C BEIIECTBAMH H UX
MPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOJATH MPaBUiIa MOJL30BAHUS XMMHUYECKON TMOCYI0H U J1a0OpaTOPHBIM 00OPYJOBaHUEM, a
TaKKe MpaBUiIa OOpALICHUS C BELIECTBAMH B COOTBETCTBHMH C MHCTPYKIHSMH IIO BBITOTHEHHIO JTa0OPAaTOPHBIX XUMHUYECKUX
OITBITOB;

cOpPMUPOBAHHOCTh YMEHHUU IUIAHUPOBATH M BBIIOMHATH XUMHUYECKAN SKCIIEPUMEHT (IPEBPAIICHUS OPraHUYECKUX BEIIECTB
[IpU HaTPEBaHUH, IONyUCHUE ATUIICHA W H3YYECHHE €r0 CBOMCTB, KAUECTBCHHBIC PEAKIINH OPTaHUIECKUX BEUIECTB, JCHATYPAII
OEJIKOB TIPU HArpeBaHWH, IIBETHBIC PEAKIIMM OCITKOB) B COOTBETCTBHUU C NPABUJIAMU TEXHUKH 0E30MACHOCTH MpU OOpaIleHUH C
BEIIECTBAMU M J1a0OPaTOPHBEIM 00OpYIOBAaHUEM, NPEACTABIATH PE3YJAbTATHl XMMHYECKOIO 3KCIIEPUMEHTa B (hOpMe 3ammcu
YpaBHEHUI COOTBETCTBYIOIINX PEaKIMid 1 (YOPMYIINPOBATH BBIBOIBI HA OCHOBE ITHX PE3YJIETATOB;

cOpPMUPOBAHHOCTh YMEHUH KPHUTUYIECKH aHAJIH3UPOBATH XUMHUIECKYI0O MH(POPMALHIO, MOTYIaeMyI0 U3 Pa3HbIX NCTOUHHKOB
(cpenctBa MaccoBoid nH(popMaruu, IHTEpHET U APYruX);

c(OPMHUPOBAHHOCTh YMEHHUH COONIONATh IpaBHIa DKOJIOTMYECKH I1€JIeCOO00pa3HOro IOBENEHUS B OBITY W TPYIOBOH
JEATETFHOCTH B HENSIX COXPAHEHHS CBOETO 3MOPOBBSI I OKPYKAIOIIEH MPUPOTHOM Cpeabl, OCO3HABATH OIMACHOCTH BO3ICHCTBHS
Ha JXUBBIC OPraHW3MEI ONPENeNEHHBIX OpPraHMYECKHX BEIIeCTB, MOHUMasi cMbIch mokaszarens [1/IK, moscHsTe Ha mpuMepax
CIOCOOBI YMEHBIIIEHUS U PEIOTBPAIeHHSI KX BPEIHOTO BO3ACHCTBHS HA OPraHN3M YeJIOBEKa;

IUTsl 0O0Y4aIOMKXCS C OTPaHMYCHHBIMH BO3MOKHOCTSIMH 3[OPOBBSI: YMECHHE NPUMEHSTH 3HAHUS 00 OCHOBHBIX IOCTYITHBIX
MeTOoaX MO3HAHS BEIIECTB M XUMUYIECKUX SIBICHHIA;

IUTSL CIIETIBIX M CTAOOBHIINX 00YJAIONINXCSI: YMEHUE UCTIOB30BATh PENbe(hHO-TOUETHYIO cucTeMy obo3nauenuit JI. bpaitms
IUTSL 3ATACH XUMHAYIECKUX (POPMYIL.

11 KJIACC

[IpenmeTHBIE pe3ynbTaTH OCBOCHHS Kypca «O0mIast 1 HeopraHuIecKasi XUMHUSD) OTPaskaroT:

c(OPMUPOBAHHOCTH TIPEICTABICHUN: O XMMHUYIECKON COCTABILIIONICH SCTECTBEHHO-HAYYHON KapTHHBI MHpPA, POIU XMMHUH B
MO3HAHUH SIBIICHUH TIPHPOABI, B (HOPMHUPOBAHWH MEIIUICHUSI M KYJIBTYPHl JIMYHOCTH, €€ (DYHKIHOHAJIBHOW TPaMOTHOCTH,
HEOOXOOMMOW ISl pelIeHUs] MPAKTHYCCKUX 3afad W IKOJIOTHYECKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3IO0POBBIO U
MPUPOIHOHN CpeEAE;

BJIAJICHAE CHCTEMOU XMMHYECKHX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIONATAIOIINE MOHATHS (XUMHYECKHN DIIEMEHT, aTOM,
u30TON, S-, P-, O- DOIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJEKYyJda, MOJb, MOISPHBIA O00BEM, BAJIIEHTHOCTH,
AIIEKTPOOTPHUIIATEIFHOCTh, CTEIEHb OKHUCICHUs, XUMUYECKas CBsA3b (KOBAJICHTHAs, WOHHAS, METAITMYeCKas, BOIOPOIHAs),
KpPHUCTAJUIMYECKasT PEIIETKA, TUMBl XUMHYCCKHX PEaKIUi, PAacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIHUTHI, AICKTPOIUTHICCKAS
JIMCCOIMANHs, OKHUCIUTENb, BOCCTAHOBUTENh, CKOPOCTh XUMHUYECKOW PEaKIHUU, XHMUIECKOS PABHOBECUE); TEOPUU M 3aKOHBI
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(Teopus 3NEKTPOIUTUYECKON AuccoLManuy, nepuoandeckuil 3akoH JI. 1. MeHaeneeBa, 3aKOH COXPaHEHMsI MacChl BEILECTB,
3aKOH COXPAaHEHUs U IPEBPAIIECHUS] HEPIHMU MPU XUMUYECKHX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOIMYECKUH S3bIK XUMHH,
MUPOBO33PEHUECKUE 3HAHUS, JICKAILUE B OCHOBE IIOHUMAHUS IPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SIBJICHHH,
(axTONOrMUECKNe CBEICHUS O CBOWCTBAX, COCTaBe, IMOMYYEHHH M O€30IMacHOM HCIOJIB30BAaHMM BXXHEHIINX HEOPraHHMYECKHX
BEILIECTB B OBITY U MPAKTUYIECKON AEATEILHOCTH UEIOBEKA;

C(OPMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEPHBIC MPU3HAKU MMOHSATHH, YCTAaHABIUBATh UX B3aHMMOCBS3b, HCIONB30BATh
COOTBETCTBYIOIYE NOHATHS IIPU OMUCAHUU HEOPIraHUYECKUX BEILECTB U UX MIPEBpPAILCHUIA;

copMHPOBaHHOCTH YMEHHMH HCIIONB30BaTh XMMHUYECKYIO CHMBOJHKY IS COCTaBJICHHsS (DOPMYJT BEIECTB W ypaBHEHHH
XMMHYECKUX peakuui, cucremarndeckyo HomeHknIaTypy (IUPAC) u TpuBHManbHbBle Ha3BaHUS OTICIBHBIX HEOPraHUUECKUX
BeIeCcTB (YrapHbIi ra3, yriaeKuCiblil ra3, aMMHaK, raméHasi U3BeCTb, HeraméHas H3BeCThb, TUThEBAs COMA, ITUPUT U APYTHUE);

C(OPMUPOBAHHOCTh YMEHUH ONpPEAEISATh BAJCHTHOCTh U CTENEHb OKUCICHHS XHMUYECKUX 3JIEMEHTOB B COCIUHEHUSIX
Pa3IUYHOIO COCTaBa, BUJ XUMHMUYECKOH CBA3M (KOBAJCHTHAs, MOHHAs, METAJUTMYECKas, BOJOPOAHAS) B COCIUHEHUSX, THII
KPUCTAJUINYECKON PEHIETKH KOHKPETHOI'O BEIIECTBAa (ATOMHAs, MOJEKYJISIpHas, MOHHAs, METaJUIMuYecKas), XapakTep Cpelsl B
BOJHBIX PACTBOpaxX HEOPraHUYECKUX COCTMHEHUI;

C(OPMUPOBAHHOCTh YMEHHUM yCTaHABIMBAThH NPUHAIEKHOCTh HEOPraHMUECKUX BEIIECTB 110 MX COCTAaBY K ONPEACIEHHOMY
KJIacCy/Tpymme COeIMHEHUH (IpOCThle BEIIECTBA — METAUIBl M HEMETalJbl, OKCHIBI, OCHOBAHMUS, KUCIIOTHI, aM(pOTepHBIE
TUAPOKCHUJIBI, COJIH );

c(OpMHUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICH Tepuomudeckoro 3akoHa J[. M. MenneneeBa M JEMOHCTPUPOBATH €r0
CHCTEMATU3UPYIOLTYIO, OOBSICHUTENIBHYIO U TPOrHOCTHYECKYIO (DYHKIINY;

C(OPMUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOCHHE ATOMOB XHMHUYECKHX 3JIEMEHTOB 1-4 mepuoaoB
IMeproauyeckoil cucTeMbl XUMHYECKHX 3eMeHToB J[. . MeHeneeBa, HCIONb3Ys MOHATHS «S-, P-, 0-371eKTPOHHBIE OPOHTAINY,
«QHEPreTUYECKUE YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHs CBONCTB XMMHYECKHX AJIEMEHTOB M UX COCIAMHEHHH IO
nepuonam u rpynnam Ilepuonuueckoil cucteMbl XuMuyeckux 3nemenToB [I. . MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHUCHIBaTh) OOLIME XWMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE I'CHETHYECKON CBSI3M MEXIy HEOPraHWYECKMMHU BEIICCTBAMH C IIOMOIIBIO
YPaBHEHUI COOTBETCTBYIOLINX XUMUYECKUX PEAKIIMII;

c(OPMUPOBAHHOCTh YMEHHS KIACCH(QHUIMPOBATE XUMHUYECKHE PEAKIMH IO Pa3NUYHBIM MpU3HAKaM (YHCIy M COCTaBy
pearupylomux BEUIECTB, TEINIOBOMY (P (HEKTy peakIiy, H3MCHEHHUIO CTCIICHEH OKHCIICHHSI 3JIEMEHTOB, 0OpaTUMOCTH PEaKIny,
YYaCTHIO KaTaJlu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUH COCTABJISITH YPaBHEHUS PEAKIMH Pa3TUYHBIX TUIIOB, TOJHBIE W COKPAlIEHHBIC YPaBHEHHS
peakuii HOHHOro OOMEeHa, YIUTHIBAS YCIOBUS, IPA KOTOPBIX ATH PEaKINU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHH MPOBOANTH PEAaKINH, MOATBEPXKIAIOIINE KAYECTBCHHBIH COCTAaB PA3IMYHBIX HEOPTaHHYECKHIX
BEIIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HOHBI, IIPHCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIraHUIECKUX BEIECTB;

c(OPMUPOBAHHOCTH YMEHHH PACKPHIBATH CYIIHOCTD OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIMIA IOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OajlaHca 3TUX PEaKIInii;

c(OpPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH PEaKIHMH OT PasIHYHBIX (PaKTOPOB; XapakTep
CMEIICHUSI XUMIYECKOT'0 paBHOBECHS B 3aBHCUMOCTH OT BHEIIHEro Bo3neiicteus (mpunnun Jle larense);

cOpPMUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh XUMHUYECKHE IPOIECCHI, JIEKAIINEe B OCHOBE MPOMBINUICHHOTO IMONyYCHUS
CepHOI KHCIIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MPEACTABICHUH 00 OOIINMX HAyYHBIX NMPHHIUIAX M HKOJIOTHIECKHIX
mpoOiieMax XUMHYECKOTO IIPON3BOJICTBRA;

c(OpPMUPOBAaHHOCTH YMEHHH HPOBOIUTH BEIYHMCICHHUS C HCIIOIH30BAHIEM IOHATHS «MAacCcOBasi OIS BEIIECTBA B PacTBOPEY,
00BEMHBIX OTHOIICHHUH Ta30B MPH XWMHYECKHX PEaKIUSIX, MAaCChl BEHIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOIHUYECTBY
BEIIECTBA, Macce WM 00BEMY OIHOTO M3 YUACTBYIOIINX B PEAKIIMH BEIIECTB, TEIIOBOTO (P (eKTa peaknyi Ha OCHOBE 3aKOHOB
COXpaHEHUS MACCHI BEIIECTB, IPEBPAIECHISI M COXPAHCHUS SHEPIUU;

c(OPMHUPOBAHHOCTh YMEHHUH COOIIOAATh MPaBHJIa IMOJIE30BAHUS XUMHUYECKOW TOCYIOU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, a
TaKKe MpaBWia OOPALICHUS C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSME II0 BBHITOJHEHUIO JIAOOPATOPHBIX XHUMHYECKIX
OITBITOB;

c(OpPMUPOBAaHHOCTh YMEHHU IUIAHWPOBATH M BBHITOIHATH XAMHUYECKHH IKCIIEPUMEHT (pa3iIoKeHHE IEepPOKCHIa BOXOPOAa B
MPUCYTCTBUU KaTaln3aTopa, OINpeIesieHHe Cpelbl PacTBOPOB BEHICCTB C IOMOINBIO0 YHHBEPCATHHOTO HHIWKATOPA, BIUSHIEC
pa3MUIHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH peakIH, peakIii MOHHOTO OOMEHA, KaueCTBCHHBIC PEaKIHWd Ha CyIb(aT-,
KapOOHAT- W XJIOPHI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE SKCIEPHUMEHTAJIbHBIX 3a7ad 1Mo TeMaMm «MeTaibhy u
«Hemeramnbl») B COOTBETCTBHH C TIPaBHJIAMH TEXHUKH O€30MACHOCTH TPH OOpaIleHHH C BEUIECTBAMH W Ja0OpaTOPHBIM
000pyIOBaHHUEM, TPEACTABIATH PE3YIbTATHI XUMHYECKOI'O HSKCIEPHMEHTa B (OpME 3aICH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHPOBATEH BEIBOABI HA OCHOBE ITUX PE3YIIBTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPHUTUYECKH aHAJIM3UPOBATH XUMHUICCKYIO MH(POPMAILIHIO, MOTYIAeMyIO U3 Pa3HbIX UCTOYHUKOB
(cpencTBa MaccoBOi KOMMYHUKAINH, IHTEpHET U APYTUX);

c(OpPMUPOBAHHOCTh yMEHHH COONIONATH TpaBHia JKOIOTHUECKH IIETIECOO0pa3HOr0 TOBEACHHS B OBITY W TPYHOBOH
JEATENbHOCTU B LENAX COXPAHEHMs CBOErO 3J0POBbs U OKpYXKAOLIEH NPUPOIHON Cpellbl, OCO3HABaTh OINACHOCTb BO3JIEHCTBUS
Ha JKUBBIC OPraHM3MBI ONPENENEHHBIX BEIICCTB, MOHUMAas cMbIch mmokaszarens I1JIK, moscHSITP Ha mpuMepax CIocoObI
YMEHBIIEHUS U PEAOTBPAILEHUS X BPEIHOI0 BO3ICHCTBHS Ha OPraHU3M YeJIOBeKa.
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TEMATHYECKOE IINTAHUPOBAHMUE

Pabouyas mporpamma no yuye6Homy npeamery «XuMus» paspadoraHa ¢ y4éToMm padoueil mporpaMMsbl BOCIIUTAHHSA,
YTO OTPa’KeHO B JUYHOCTHBIX IUVIAHMPYEMBIX pe3yJbTaTax U o0eclevynBaeT peain3alui0 HHBAPHAHTHBIX MOIYJei
(MM) nmporpaMmbl «Ypo4YHasi AesiTeIbHOCTE», « BHemkoabHBbIE MeponpuATHDY,«OCHOBHbIE IIKOJBHbIE JeJIa» U

«ConnajbHOE TAPTHEPCTBOY.

10 KJIACC
Ne | HammenoBanwue pa3zenoB i Tem | KOTHYCCTBO 4acoB OnexrponHbie (LU(POBHIE)
n/n porpaMMbl Bcero | KP 1P O6pa30BaTeJIBHBIe HporpaMMa BOCIIUTAaHUA
pecypchl
Pa3zpnen 1.TeopeTuyeckne 0CHOBBI OPraHU4YeCKO XUMHH UM «YpouHas
11 KO . NeATEJIbHOCTD).
peaMeT OpraHuYecKOi XUMUHU Butmiorexa [[OK P
1.1 | Teopus cTpoeHust OpraHUIECKUX 3 httos://m.ed 17§ .
coemuuenmii A. M. ByTieposa ttps://m.eds00.ru/7f41837 |roBepurensHbix oTHOMEHHMIA
- 3 IMEXIY YUIUTEIEM U €r0
TOTO T10 pa3zeny yUEHHKAMH,
Pa3nen 2.YraeBoaopoasbl CIIOCOOCTBYIOIINX
[IpenenbHbIE YTIIEBOIOPOIB — bubmmoreka [JOK TOSUTHBHOMY BOCTIPHATHIO
. a cs TpeboBa
2.1 AJTKaHBbI 2 https://m.edsoo.ru/7f41837 i;oi%M;;Tgm pATHIT
29 HenpenensHbie yriaeBom1opois: 6 1 bu6mmoreka LIOK MPUBJICYEHHIO UX BHUMAHHUS K
' AJIKEHEI, aJIKaWeHb], aJKUHBI https://m.edso0.ru/7f41837 | obcyxnaemoit Ha ypoke
23 | A 2 bubmmorexa LHOK ;I;¢§iM2:::He
' POMATHHCECKHC YTICBONMOPO/bI https://m.edso0.ru/7f41837 | $PMP
OTBETCTBCHHOI'O OTHOILICHUS K
[IpupoaHble HCTOYHUKH BuGmmorexa IIOK YUYEHHIO, TOTOBHOCTH U
2.4 | yrieBoaopoIOB U UX 3 1 . CIOCOOHOCTH 00 YYAIOIIMXCSI K
nepepaboTka https://m.edsoo.ru/7f41837 | ... Opa3BHTHIO
caM000pa30BaHHIO HA OCHOBE
Hroro mo pazueiy 13

MOTHBALIUH K O0Y4EHHIO U

Paznen 3.Kncnoponconepmamne OpPraHu4eCKue COCAMHECHU S

IIO3HAHHIO

31 | C o 3 bubmmoreka IJOK (opmuposanme
' TTHPTEL. COCHOT https://m.edsoo.ru/7f41837 | KOMMYHHKATHBHOM
KOMIICTCHTHOCTH B O6H.I€HI/II/I
3.9 Amppernnsl. KapboHoBbie 7 1 bu6mmoreka IJOK ¥ COTPYAHHYECTBE CO
' KHCIOTHI. CI0KHBIE D()HUPEI https://m.eds00.ru/7f41837 | ceepcranxamu
33 3 . Bu6nuorexka [IOK CI)OpMI/IPOBaHI/I? OCHOB
. YFJ'IEBO,Z[BI httDS//m edSOO rU/7f41837 DKOJIOTMYCCKOU KXHbTypBI
COOTBETCTBYIOIIECH
HTOro 1o paszeny 13 COBPEMEHHOMY YPOBHIO
OKOJIOT'HYECKOI'0 MBIIIJICHUS
Pazpnen 4.A30Tcoep:kanue opraHu4ecKue coeiMHeHus npeaMeTa.
41 AMMWHBL. AMHUHOKUCTIOTEL. 3 bubnuoreka IIOK
"~ | Benku https://m.edsoo.ru/7f41837
Hroro mo pazueny 3
Pazjaen 5.BbicokoMosieKy/IsIPHbIE COEIMHEHUS
51 [Tnactmaccel. Kayuyku. 2 1 Bubnuorexa LIOK
"~ | Bonokna https://m.edso0.ru/7f41837
Wroro mo pazueny 2
OBLIEE KOJIMYECTBO YACOB 34 3 5
1O ITPOI'PAMME
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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 | HammeHoBaHMeE pa3/ieNoB U TEM KommuecTBo 4acoB | Spexrponnsie (udpoBbie)
/T | MpOrpaMMbl Bcero [KP [P obpazoBartenbHbIe pecypes] [Iporpamma BocuTaHUs
Pazpnen 1.Teoperuyeckne 0CHOBbI XMMHHU MM «YpouHasi 1eATeJILHOCTHY.
CTpoeHue aTOMOB. Yeranosenue .
~ JOBEPUTCIIbHBIX OTHOLICHUHU
11 g:gﬁgiﬁg:gi:: :I/?é(f:MI; 3 bubmuoreka [IOK MEXIy Y4YHTEIeM U  €ro
xumpeckix sneventos JI, 1 https://m.edso0.ru/7f41837 | yuenukamu,
T CIOCOOCTBYIOIIIUX
Menneneesa MIO3UTHBHOMY  BOCIIPHMATHIO
12 CrpoeHue BelecTsa. 4 bubaunoreka LIOK yYaUMHCS ~ TPeOOBaHUMA W
"“ | MHorooGpasue BelecTB https://m.edso00.ru/7f41837 | mpocs6 yauTens,
BI/I6HI/IOTeKa HOK l'[pI/IBJ'Ie‘-IeHI/IIS) UX BHUMaHUA K
1.3 | Xumuueckue peakiuu 6 1 1 https://m.edso0.ru/7f41837 ngpgiﬁﬁ;ﬂ Ha  YypOKe
Hroro no pazueny 13 (dopMupoBanue
Paznen 2.Heopranuveckasi XumMus OTBETCTBEHHOTO OTHOIICHI K
bubsimorexa IIOK Zzz:(l;léoH’OCTl/Irgg(})’z:}%CL;ﬁXCH E
2.1 | Meran 6 | https://m.eds00.ru/7f41837 | camopassuriio -
Bu6morexa [JOK caMO00pa30BAHUI0 HA OCHOBE
2.2 | Hemerammsi 9 1 1| https://m.edsoo.ru/7f41837 | MOTHBaIAH K 0GyueHMIO 1
53 CBs13b HEOPTAHUYECKUX H 2 bubmoreka [JOK g?;ﬁ;g:;ame
OpPTraHMYECKHUX BEIIECTB https://m.eds00.ru/7f41837 | xommysukatuBHOi
I/ITOFO o pa3lleﬂy 17 KOMIICTCHTHOCTHU B O6H_IeHI/II/I
u COTPYAHHUYECTBE Cco
Pazgen 3. Xumus v ;KM3Hb CBEPCTHHKAMH
3.1 | XuMus u )Ku3Hb 4 1 bubmmorexa LIOK q)OPMHpOBaHH? S
' https://m.eds00.ru/7f41837 | SKOIOrMYECKOH  KYJIbTYpbI
COOTBETCTBYIOLLIEH
Hroro no paspeiy 4 COBPEMECHHOMY YPOBHIO
OBHIEE KOJIMYECTBO YACOB I10 3 3 3 9KOIOTMYECKOTO MBIILICHHS
TTIPOTPAMME 4

Brrmucka Bepaa  30.08.2023 ¢

JupeKTop KOk

NOJATNHUCH

4
Wé/% /Koxemsikun JI.T'./
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