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MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 0O XWMMUHM Ha YPOBHE CpeIHEro obmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe @DexepanmpHOTO 3akoHa OT 29.12.2012 No 273-®3
«O0 oOpazoBanun B Poccuiickoit ®enepanumn», TpeOOBaHUI K pe3yJbTaTaM
ocBoeHMsI  (penepaibHOM  00pa3oBaTEeIbHOM MNPOrpaMMbl  CPEIHET0  OOILero
oopazoBanust (POIlI COO), mpencraneHHbIXx B DepepanibHOM TOCYAaPCTBEHHOM
obpazoBatenbHoM ctangapre COO, ¢ yuérom  Konuenuuu  mpemnojgaBaHUs
ydyeOHOro mpeamera  «XuMHs» B 00pa3oBaTeIbHBIX opraHuzanusax Poccuiickoit
®denepauuu, peaanu3yolMX OCHOBHbIE 00pa30BaTEIbHBIE MPOrPaMMBbl, U OCHOBHBIX
nonoxkennit «Ctpateruu pa3BuTusi BocnuTaHus B Pocculickoit ®dexnepanuu Ha
nepuoa a0 2025 roga» (Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 -
p.)

OcCHOBY MHOJIXOJOB K pa3pabOTKe NPOrpaMMbl MO XHWMHUHU, K OIPEAEICHUIO
oOwel cTparerud OOy4YeHUs, BOCIIMTAHUSA M Pa3BUTUSA OOYYAIOLIUXCS CPEACTBAMU
yaeOHoro npenmera «Xumus» st 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBHIIU
koHuenrtyanbHble nonoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMsl, pPE3yJbTaTOB OOydYeHHS M TPEeOOBAaHUM K YPOBHIO MOJTOTOBKHU
BBITTYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKaMH
o0mreo0pa3oBaTeNbHON  OpraHu3aliy, SBISETCA HEOTHhEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM OJTallOM  pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYIIHX
LEJIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTHU LIEHHOCTH KaCalOTCs MO3HAHUS
3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYpbl YeJIOBEKa,
a TakXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3JI0POBBIO U
npupoaHoil cpene. Peanmmsyercss xuMmmueckoe o00pa3oBaHHE OOydYarOIIMXCS Ha
YpOBHE CpeAHEro 0011ero oopa3oBaHus CpeCTBaMU yUeOHOTrO MpeaMeTa « XUMUs,
COJIEp)KaHUE M IOCTPOEHHUE KOTOPOIrO ONPEIETEHbl B IMpOrpaMMe IO XUMHHU C
yaéToM crnenuduKd HAyKH XUMUU, €€ 3HaueHUs B TIO3HAHWHM TPUPOILI U B

MaTepuaJibHOW KW3HU OOIIecTBa, a Takke ¢ Yy4eéToM oOImux Iened u
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NPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
obmero oOpa3oBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, npu
dbopMHpOBaHUU COJEPKAHUA MPeIMETa « XUMHUSD YUTEHBI CIEAYIONINE MOJI0KEHUS O
cnenuprKe N3HAYCHUU HAYKA XUMUH.

XuUMHSI Kak DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpPaeT o0co0yro
pOJib B COBPEMEHHOW IIMBWJIM3AlMA, B CO3JaHUM HOBOM 0a3bl MarepuaibHOU
KynbTypbl. OHa BHOCUT CBOM BKJaJ B (POPMHpPOBAHUE PAIMOHATBHOTO HAYYHOTO
MBIILJICHUS, B CO3JaHUE IIEJIOCTHOTO MPEJICTABICHUs 00 OKPY’KaloIIeM MHpEe KaK O
€IMHCTBE TPUPOIBI M 4YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XUMHUU Ha OCHOBE
MMOHMMAHMS BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, HUX CBOWCTBAMH U BO3MOXKHBIMH OOJACTAMU
MIPUMEHECHHUSL.

TecHO B3aUMOJEHCTBYS C APYTMMU €CTECTBEHHBIMM HAyKaMH, XMMUS CTala
HEOTHEMJIEMON YaCTbI0O MUPOBOM KYJBTYpPbl, HEOOXOJUMBIM YCIOBUEM YCHEIIHOIO
TpyJa W KU3HM Kaxaoro uieHa oOmiectBa. CoBpeMEHHas XUMHs Kak Hayka
CO3UJaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHA Ha pPEIICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTUSL YEJIOBEYECTBA —  ChIPbEBOM,
HHEPreTUYECKOM, MUIIIEBOM,IKOJIOTHIECKON 0€30MMaCHOCTH U OXPaHbI 3JI0POBbSI.

CtpykTypa conepxanusi KypcoB — «Opranudeckas xumusi» U «OOmas u
HEOpraHu4yeckass XUMHsS» CcPOpMUpOBaHA B MporpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOI'O TMOJXOJa K H3Y4YeHHI0 Y4YeOHOro wmarepuasa M 0O0ycCiOBJIEHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHMM  HA  ONpeNelE€HHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpraHMYECKOM XHWMHHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COEJIMHEHHUM, a TAK)KE€ Ha YPOBHE CTEPEOXUMHUYECKUX HAJIEKTPOHHBIX MPECTABICHUIN
0 cTpoeHuu BemiecTB. CBeneHus 00 H3ydaeMbIX B Kypce BelIeCTBax JalOTCs B
Pa3BUTHHU — OT YIJIEBOAOPOJOB J0 CIOKHBIX OMOJIOTMUECKH AKTUBHBIX COCAMHEHUH.
B kypce opraHmyeckodl XMMHHU MOJYy4YalOT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE
OCHOBHOTO 00IIIer0 00pa30BaHUs MEPBOHAYAIBHBIC MPEACTABICHHUS O XUMUYECKOM
CBSI3H, KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT

HX CTPpOCHMU:, O XUMHUYECKOM peaKuunm.



[Ton HOBBIM yrjaoM 3peHHs B TMpeaMeTe «XuMus» 0a30BOr0 YypOBHS
paccMaTpWBAaeTCs W3YYCHHBI Ha YPOBHE OCHOBHOTO 0O0OImIero oOpa3oBaHUs
TEOpETUYECKH MaTepuall U  (AKTOJIOTHYECKHUE CBEACHHS O BEIIECTBAX U
XUMHYECKON peakuuu. Tak, B 4yacTHOCTH, B Kypce «OOIas M HeopraHudeckas
XUMUSD» 00y4aroUMCs IPEIOCTaBISETCS  BO3MOXXHOCTb ~ OCO3HATh  3HA4YCHUE
MEPUOANYECKOTO  3aKOHA C OOIETEOPETUUYECKUX U METOJOJOTHUECKUX TMO3UIUNI,
riy0ke TIOHATh UCTOPHUYECKOE M3MEHEHHE (YHKIMM STOro 3akoHa — OT
00o011aroMIel 10 0OBSICHSAIONICH U TPOTHO3UPYIONICH.

CornacHo MaHHOW TOYKE 3pEHHUSI TJABHBIMHM IEJSIMH H3YYCHUS MpeaMeTa
«Xumus» Ha 6azoBom ypoBHe (10-11 ki) sBisitoTcsa: (HOPMUPOBAHHE CHUCTEMBI
XUMHMYECKUX 3HAHUM KaK BaXXHEHUIEH COCTABIMIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUPA, B OCHOBE KOTOPOM JeKaT KJIIOUYEBbIC MOHATUS, (DyHIaMeHTaIbHbIE
3aKOHBl U TEOPUM XUMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M IIOHHMaHUE
CYIIHOCTH JOCTYMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKkTepa, 03HaKOMIICHUE
C UCTOpHUEH HUX Ppa3BUTUA M CTAHOBJEHHUS; (OPMUPOBAHHE U Pa3BUTHE
MPEACTABICHUN O HAYYHBIX METOJAaX IMO3HAHWS BEUIECTB M XMUMHUYECKHX PEaKIIHii,
HEOOXOJMMBIX JJII MPUOOPETEHUS YMEHHU OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMHUYECKUX SIBIICHHI, MMEIIIMX MECTO B MPUPOAE, B NPAKTHUYECKOH U
MOBCEHEBHOM KU3HH; Pa3BUTHE YMEHUN U CIOCOOOB NEATETLHOCTH, CBSI3aHHBIX C
HaOJII0JICHUEM U O0BSICHEHUEM XUMHUUYECKOTO IKCIEPUMEHTA, COOII0ICHUEM TTPaBUII
Oe3omacHoro oOpaimieHuss ¢ BemecTBamMu. Hapsimy ¢ 3TUM  conepikaTesbHas
XapakTepUCTHKa IeJie W 3a7a4 M3y4deHUs NpeaMeTa B NIporpaMMe MO XUMUU
yTOYHEHA U CKOPPEKTUpOBaHa B cooTBeTcTBUM DenepanbHas pabodas mporpamma |
Xumusi. 10—-11 xmaccel (0a30BbI YPOBEHB) 7 ¢ HOBBIMU MPUOPUTETAMH B CHUCTEME
cpeaHero o6miero oo6paszoBaHusi. CerojgHs B NpenojaBaHUM XUMHHU B OOJbIIEH
CTEMEHH OTHAETCS MPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJACpPKAHUS
oOy4eHHsi, OpUCHTUPOBAHHON Ha IMOJTOTOBKY BBIMYCKHUKA OKOIIC00pa3oBaTEIbHON
OpraHu3alliy, BJAQJCIONIEr0O HE HAa0OpoM  3HaHMM, a  (YHKIMOHAILHOMN
IPaMOTHOCTBIO, TO €CTh CITOCOOAMU M YMEHHUSMH aKTHBHOTO TMOJYYCHUS 3HAHUU H
IIPUMEHEHUS UX B PEAJIbHOW XU3HU I PELICHUs NPAKTUYECKUX 3anad. B orou

CBSI3M MPHU U3YUYEHUU MpenMeTa «XUMHUSD» JOMUHUPYIOLIEe 3HaYeHHE MPUOOpETaroT
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Takhe LU W 3aJa4yd, Kak: aJanTtauus OOYyJaromMXCs K YCIOBHUSIM JTUHAMHYHO
pa3BUBAIOIIETOCA MHUPA, (OPMHUPOBAHUE HWHTEIUIEKTyaJlbHO PAa3BUTOM JIMYHOCTH,
rOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHIO
IPaMOTHBIX pEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYallMsX, CBSI3aHHBIX C
BEIIECTBAMM U UX MPUMEHEHHEM; (HOPMUPOBAHHE y OOYYArOUIUXCS KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIONIMX YHUBEPCAJIBHOE 3HAUCHUE IS
pa3IMYHBIX BUJOB JACATEIBHOCTHU: PEIICHUS MPOOIeM, MOUCKa, aHAIU3a U 00pabOTKH
uH(popMaIuu, HEOOXOIUMBIX JUIsi MPUOOPETEHHUsl OMNbITa JESITEIbHOCTH, KOTOpas
3aHMMaeT BaXHOE MECTO B TO3HAHMM XUMHH, a TaKKe IS OLEHKUA C TMO3UIIHl
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XHMUYECKUX
IPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOIHYIO CPEy; Pa3BUTHE MMO3HABATEIbHBIX
WHTEPECOB, MHTEJUICKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEN OOy4YaromMXCs:
CHOCOOHOCTH ~ CaMOCTOSITENIbHO MpUOOpeTaTh HOBBIE 3HAHMS IO XUMUU B
COOTBETCTBHUH C JKU3HEHHBIMH TIOTPEOHOCTSIMH, HWCIIOIh30BaTh COBPEMEHHBIC
WHQOpMAIIMOHHBIE  TEXHOJOTMM JUIsl TOWCKAa MW  aHajau3a ydyeOHOM U
HAYYHOIIONYJSIpHOW HH(OPMAaLlUM XUMHYECKOIO COJEpKaHus; (POpMHUpOBAHUE U
pa3BuTHE Yy OOYy4arouMxcs AacCOLUMATUBHOTO U  JIOTMYECKOTO  MBIIICHUS,
HaO0JIIOATEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO HEOOXOIUMBI,
B YAaCTHOCTH, NpU IJIAHUPOBAHUM M TPOBEACHUM XUMHUYECKOTO SKCIEPUMEHTA;
BOCTIUTAHHUE y O0ydaronmxcs yOeKIEHHOCTH B TYMaHUCTUYECKOW HAIPaBICHHOCTH
XUMHH, €€ Ba)XHOM pOJM B pEIICHUH IJIOOATbHBIX MPOOJIEeM PpalruOHAIBHOTO
PUPOIOTIONH30BAHUS, TIOTIONTHEHUS DJHEPTeTUYECKUX PECypCcoB U COXpaHCHHS
IPUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEpPEKHOrO OTHOIIEHUS K
OpUpOJIE U CBOEMY 3J0pPOBbIO, a TaKkKe MNPUOOPETEHMsI OIbITa HCIOJIb30BAHUS
MOJTyYEHHBIX 3HAHUH ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBA3AHHBIX
C XMMHYECKUMHU sBiIeHUsAMU. Lleanm u 3amaum u3yuyeHus mnpenMera «XUMHS»
MOJyYHIIH TIOJPOOHYI0 METOIWYECKYI0 MHTEpHpeTaiuio B pazaene «llmanupyemoie
PE3yNIbTaThl OCBOSHUS IPOTPAMMBI TI0 XUMHUIY, OJlarogaps 4eMy 00ecrieueHo 9€TKoe
NOpeJCTaBICHUE O TOM, KAaKHMe 3HAHWS M YMEHHUS HMMEIOT MpsIMO€ OTHOILIEHHUE K
peanu3aury KOHKPETHOM LEJIN.

@OopMBI U METOJIBI KOHTPOJISI JOCTHKEHUM.
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Tekymass arrecrTaius, WTOrOBas aTTeCTallUs, YCTHBIH ONpPOC, ITHCHMEHHAs
camMocCTosATeNbHAs paboTa, IPOBEpOYHAsl paboTa, TECTOBBIC 3aJaHUs, JIAOOPATOPHBIE

OIIBITHI, IIPAKTHYCCKHC pa6OTLI, KOHTPOJIBHBIC pa6OTI>I.

YUYEBHO-METOAUYECKOE OBECIIEYUEHUE OBPA3OBATEJIbBHOI'O
[TPOLIECCA

 Xumwusa, 10 xmacc/ Tabpuenssa O.C., OOmecTBO C OrpaHUYCHHON
oTBeTCTBEHHOCThIO  «JI[PODA»;  AxkuumonepHoe oOuiectBo  «M31aTenbCTBO
«IIpocsemenue»

 Xwumms, 11 wimace/ Tabpuensu O.C., OOmecTBo ¢ OrpaHUYCHHOU
oTBeTCTBEHHOCThIO  «J[PODA»;  AxkumonepHoe oOmiectBo  «M3gaTenbeTBO
«IIpocsemenue»

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumust Metoaudeckoe mocodue — 0a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.l'abpuensn, W.I'.OctpoymoB, «OOiias XxuMmMus B TecTaxX, 3ajiayax,
ynpaxkHenusix. 11 xkmace» — M.: lpoda, 2023 ro.

3. O.CTlao6puensn, IL.H.bepeskun, A.A.YmakoBa «Xumus 11 «kiacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.CTIabpuensn, I'.I'JIsicoBa, A.I'BBenenckas «Xumus 11 kiacc:
HacrtonbHast kaura juis yaurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.CTa6puensu, I.I'.JIeicoBa, A.I'.BBemenckas «Xwummus 11 xiacc:
HacrtonbHast kaura juist yaurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensan, I[1.B.PemeroB, N.I'.OctpoymoBa «3amauni mo XUMUU U
croco0bI ux pemeHus» - M.: «poda», 2021rox.

7. B.I'. JlenuncoBa «Xumus 11 knacc mnoypouHble IUIaHbl MO Y4YEOHHKY

O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpaay Yuurens 2018rom.

OOr1iee YMCIIO YacoB, PEKOMEHJIOBAHHBIX JUIS W3Y4YCHUS XUMHU — 67
qyacoB:B 10 kmacce — 34 yaca (1 gac B Heaenio), B 11 kmacce — 33 yaca (1 vac B

HEJIEITI0).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHUS
OOy4aronIMMHUCSL TMporpaMM  CpedHero oOmiero o0pa3oBaHUs  (JIMYHOCTHBIM,
METanpeIMETHBIM W  TpeAMeTHbIM). HaydHo-meToaudeckod OCHOBOWM ISt
pa3paboTKu TMJIAHUPYEMBIX PEe3yJbTaTOB OCBOEHHUSI IMPOTpamMM CPEIHEro OOIIEro
o0pa30BaHuUs SIBJISIETCS] CUCTEMHO- JIESTeIbHOCTHBIN TTOIXO/I.

B COOTBETCTBHM C CHCTEMHO-IESITEIBHOCTHBIM TMOJAXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUA IpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHUs BbIJICJICHBI CIACAYIONIUE COCTABIIAIONIUE:

OCO3HaHWE OOYYalOUUMHUCA POCCUHUCKONW TpakIaHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJIMyue MOTUBALIMH K 00yUYEHHUIO;

LIeJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI JMYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPAIUIIMKA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
JEATeTbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH II€JIOCTHOM
CUCTEMEXUMHUYECKOTO 00pa30BaHuUs;

HaJIMyue MPaBOCO3HAHUS HKOJOTUYECKON KYJIbTYPhl M CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHS NpeaAMeTa «XUMHUS» JTOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCIUTATEIBHOM JEATCIBHOCTM B COOTBETCTBUH C
I'YMaHUCTUYECKUMHU, COUUOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU U
ujeagaMi pOCCUMCKOTOTPAXKIAHCKOTO OOIIECTBA, MPUHATHLIMU B 00IIIECTBE HOPMaMHU
W TpaBWIaMU TOBEACHUS, CIOCOOCTBYIOIIMMHU TpolleccaM  CaMOIMO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYJAFOIITNXCSL.

JIn4HOCTHBIE ~ pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHS»  OTpakaroT

cOPMHPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TMPAKTUYECKON JCSATEIHHOCTU
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OOy4JaroIMXcs MO peaju3aii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIIC B

qaCTH.

1) rpaskaaHCKOr0 BOCIIMTAHUS:

OCO3HaHUsl OOY4YaIOIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IPaB U 0O0SI3aHHOCTEH,
YBaKEHMS K 3aKOHY U IIPABOIOPSAKY;

IPEACTABICHUS O COLMAJIbHBIX HOPMAaX M INPAaBUIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JE€ATEIBHOCTH MPU CO3JaHUU Y4EOHBIX
IPOEKTOB, PEUICHUH Y4E€OHBIX U MO3HABATEIbHBIX 3aJa4, BBIIIOJHEHUH XUMHUYECKUX

9KCIICPUMCHTOB;

CIIOCOOHOCTH IIOHUMATh H IIPUHUMAaTb MOTHUBBI, HAMCPCHHA, JIOTUKY U

APTrYMCHTBI APYI'UX IIPU aHAJIMU3C PA3JIMYIHBIX BUIOB y‘-I@6HOI>i ACATCIIBHOCTH,

2) MaTPHOTHYECKOT0 BOCITIMTAHHUS

IICHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY H HAY4YHOMY HACJEIUIO
OTE€UYCCTBECHHON XUMMHU,

YBOKEHHUS K TIPOILIECCY TBOpUYECTBA B 00JacCTH TEOPUM U MPAKTUUYECKOIO
MPUMEHEHUS XMMHHU, OCO3HAHUS TOTO, YTO JOCTHMXKECHUS HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOJMIONCHWHM,  KPOIOTIUBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

WHTEpPECA U MTO3HABATEIIbHBIX MOTHUBOB B IMOJYYEHUH U TOCICAYIOIIEM aHAIU3E

uH(OPMAITUU O TIEPEIOBBIX TOCTIKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MMOBEACHUSI;

CIIOCOOHOCTH  OIICHMBAaTh  CUTyalldid, CBSA3aHHBIE C  XUMUYECKUMU
ABJICHUSIMH, U TPUHUMATh OCO3HAHHBIC DPEUICHUS, OPUEHTHUPYSACh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBIM [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHE W TOCTYNKHA CBOMX TOBApUIIEH C
MO3UIIAA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TOCJIEIACTBUM ATHUX

MOCTYIIKOB;

4) popMupoBaHHUA KYJIbTYPHI 310POBbSI:
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NMOHMMAaHUA IEHHOCTEH 370poBOro M  Oe3omacHOro oOpa3a  JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBwil Oe3omacHOro oOpalieHusi ¢ BEllecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUA LEHHOCTH TMpPaBWI HWHAUBUAYAIBHOTO U KOJJICKTUBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTyallUsIX, YTPOKAIOLIUX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUsl TOCIEACTBUNA W HENPHUATHS BPEIHBIX INPUBBIUEK (YHNOTpeOseHUs

QJIKOT0JIsI, HAPKOTUKOB, KypEHHUs);

5) TPy10BOTO BOCIIUTAHMS:
KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATEIbCKOM
JeSATEeIbHOCTH,00IIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX JEATEIbHOCTH;
YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PELICHUHM MPAKTUYECKUX 3a]a4y
COI[MAIbHOMHAMPABICHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);
UHTEpeca K MPAKTUYECKOMY HM3yUYeHHMIO Tpodeccuil  pa3inmuHOro
po/a,B TOM YKCJI€ HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUH 110
XUMUU;
YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJTLHOU TPACKTOPUU
obOpa3oBaHus,
Oynyiel mpodeccud M pean3aluu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHUMHH, HWHTEPECOB U MOTPEOHOCTEM

00I11eCTBa;

6) IKOJIOrH4eCcKOro BOCIMTAHHA:

AKOJIOTUYECKU IIeJIECOOOPA3HOTO OTHOIICHUS K MPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MMOHUMAaHUS TJI00aIbHOTO XapakTepa »SKOJOTHYSCKHX TNPOOIeM, BIHMSHUS
SKOHOMHUYECKHUX ITPOIECCOB HA COCTOSIHUE MTPUPOHON U COLIMATBLHOM CPEbl;

0CO3HaHMsI HEOOXOAUMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU IS PEIICHUS
BOIIPOCOB PAITMOHAJIBHOTO MIPHUPOAOTI0IH30BaAHUS;

AKTUBHOTO HEMPUATHUS NEUCTBUH, MPUHOCSIIUX BPEJl OKPYkKAIOIIEH MTPUPOIHON
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cpelle, YMEHHsI MPOTHO3HPOBATH HEOJIArONPUATHBIE 3KOJIOTMYECKHE IOCIENCTBUS
PEANPUHUMAEMBIX JEUCTBUI U NIPENOTBPAIIATh UX;

HAJIM4YMs Pa3BUTOrO JKOJOTHYECKOIO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBHI,
OMBITA ACATEIBHOCTH JKOJIOTHYECKON HANPABIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMU B I03HABATEJIbHOW, KOMMYHHUKATUBHON M COLMAIIBHOM MPAKTHUKE, CIOCOOHOCTH

N YMCHUA aKTUBHO ITPOTUBOCTOATH MACOJIOINH XGMO(i)O6I/II/I;

7) HEHHOCTN HAYYHOI'0O ITO3HaAHUS:

c(hOPMUPOBAHHOCTU MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIOPAa3BUTHSI HAYKH M OOIIECTBEHHOMN MPAKTUKY;

NOHMMaHUsl clneuuUuKd XUMHM Kak HayKd, OCO3HaHUS €€ poid B
(OpMHUPOBAHMHU PAIIMOHATIBHOIO HAYYHOIO MBIIIEHUS, CO3JaHUU  LEJIOCTHOrO
IpeacTaBlIeHUs] 00 OKpYyKarolleM MHpE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
NO3HAaHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEeLIeHUH NpoOJIeM COXpaHEHMs
IIPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JJIsI COBPEMEHHOW [IUBUJIN3ALINN: B
e€ TYMaHUCTHUYECKON HANpaBICHHOCTH M Ba)XHOM pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepUalIbHOW KYJIbTYpbI, PEIIEHUH II00aJbHBIX MPOOJIEM YCTONYMBOrO pa3BUTHUS
YEJIOBEUECTBA — CBIPbEBOM, JHEPre€TUYECKOM, MHUIIEBOM U  SKOJOTMYECKOMU
0€30MacHOCTH, B PA3BUTUN MEJIULMHBI, 00ECIIEUEHUN YCIOBUM YCHEIIHOTO Tpyda U
HKOJOTUYECKUKOM(POPTHOM )KM3HU KAKOTO YjieHa OOLIECTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAaHMS  CYIIHOCTHM  METOJOB
MO3HAHHUS, HUCIHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH HCIOJIb30BaTh
N0JTlydyaeMble 3HaHUA JJI1 aHajdu3a U OOBSICHEHMs SIBJICHUH OKpY)KAroIIero Mupa u
OPOUCXOAAIINX B HEM M3MEHEHUH, YMEHUS JienaTh 00OCHOBAHHBIE 3aKIIOUYEHHUs Ha
OCHOBE Hay4YHbIX (DAKTOB M UMEIOLIMXCS TaHHBIX C LIENbIO MOJIYYEHHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HCMOJb30BaTh XMMHUYECKUE 3HAHUA IS
peuieHust po0ieM B peasibHbIX JKU3HEHHBIX CUTYaLIHSIX;

HHTEpECA K ITO3HAHUTIO U HCCIEeO0BATEIbCKOM ACATCIIBHOCTH,

FOTOBHOCTM U CIHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U

CaMOO6p330BaHI/IIO, K AaKTHBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUW 1O XHUMHUHU B
11



COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;
MHTEpeca K OCOOCHHOCTSIM TpyJa B pazNU4HbIX chepax mpodhecCHOHATHLHOU

JACATCIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeamMeTHble pe3ylbTaThl OCBOCHHS Y4eOHOro MpeaMera «XuMUs» Ha
ypOBHECpETHEro 001Iero 00pa3oBaHus BKIIFOYAOT:

3HAUYUMBbIE LISt dbopmupoBaHus MHUPOBO33pEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIECHAYYHbIE MOHSATHS, OTpPa’Karollue
LEJIOCTHOCTh HAy4yHOM KapTHMHBI MHUpa U cChOeuu(pUKy METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, DHEPIUsl, SBIICHUE,
npolecc, CUCTEMA, HAY4YHbIM (DaKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJ0BaHNE, HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHble Y4YeOHbIE NEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE,
pEryJsTUBHBIE), oOecreunBaronye (GpopmMupoBaHue (PyHKIIMOHAIBHON IPaMOTHOCTH
U COLMAIbHON KOMIETEHIIMU 00Y4arOIINUXCS;

CIIOCOOHOCTh 00YYarOLIUXCsl UCIOIb30BaTh OCBOCHHBIE MEKIUCUUILIIMHAPHBIE,
MHUPOBO33pEHUYECKHUE 3HAHUS U  yHUBEpCaJbHble  yuyeOHble  JEHCTBUS B
MMO3HABATEILHOU UCOIUAIIBHON MTPAKTHKE.

MeranpeaMeTHble  pe3yibTaTbl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU

y‘-IG6HI>IMI/IHO3HaBaTeJII>HI>IMI/I, KOMMYHHUKAaTHUBHBIMHU U PEIYJIATUBHBIMU I[GﬁCTBHHMH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JAeiiCTBHS
ba3oBble JJoruueckue aeiicTBHUA:
CaMOCTOSITEeNIbHO (hOPMYJIMPOBATH U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;
ONpEeNesATh ULEIU JACATCIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUH HUX
JIOCTHXKEHUS,COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABJICHHBIMH LETSIMU;
HCTIOJIb30BAaTh NPU OCBOCHWM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIUICHUAS —
BBIJICJISITh XapaKTEPHbIE MNPU3HAKW MOHSATUM M YCTAaHABIMBATh WX B3aUMOCBSI3b,

HCIIOJIb30BATh COOTBCTCTBYIOIIUC TIOHATHUA 1JIA 00BACHEHHS OTACJIBbHBIX (1)aKTOB n
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SIBIICHUI;

BBIOMPATHh OCHOBAHUS U KPUTEPUU ISl KIIACCU(DUKAITUN BEIIECTB U XUMUIECKUX
peakuuit;

YCTAHABIIMBATh IMPUYUHHO-CIEJACTBEHHBIC  CBSI3M  MEXAY  HM3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYXJeHUs (MHIYKTUBHbBIC, JCAYKTUBHbBIC, TIO
aHAJIOTUH), BBISBIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATH B MPOLIECCE IMO3HAHMS, UCIOJIb3YEMbIE B XUMHM CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIEH, MPeoOPa30BbIBATh MOJCIbHBIC MPEJICTABICHUS — XUMHUYECKHIMA
3HaK (CMMBOJI) DJIEMEHTa, XHUMHUYeckas (QopMyia, ypaBHEHHE XUMUYECKOUN
peaKuuu — TIpU pEUICHUWH Y4YE€OHBIX TO3HABATEIBHBIX M MPAKTUUECKUX 3aj1ad,
IIPUMEHATh HA3BAaHHBIE MOJICIIBHBIE MPEICTABICHUS I BBIABICHUS XapaKTEPHBIX

IMPHU3HAKOB U3Yy4aCMbIX BCHICCTB U XMMHUUYCCKUX peaKHHﬁ.

ba3oBble ncciieqoBare/ibCKue 1eiCTBUA:
BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O ITO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii;opMyaIUpOBATH LIEJU U 33]1a4d UCCIIEI0BAHUS, UCIIOIb30BATh
MOCTABJICHHBIC U CAMOCTOSITEIBHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KaueCTBE
WHCTPYMEHTA TO3HAHUSI MOCHOBBI JJIs1 (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE
MPAaBUWIBHOCTH BBICKA3bIBAEMbIX
CYKJICHUM;

BJIQJIECTh HABBIKAMM CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W NPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIOJATh 3a XOIO0M
mpoliecca, CaMOCTOSITENIBHO TMPOTHO3UPOBATh €ro  pe3ynbTaT, (OpMyIHpOBATH
000011IeHHS] U BBIBOJIbl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIIEIOBAHUSA,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  HMCCIEAOBATENbCKOM H  TPOCKTHOU
JEATEeIIbHOCTH, IPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIIbHOMY MOUCKY
METOJIOB pEIICHHS MNPAKTUYECKUX 3aJady, NPUMEHECHHIO pPa3JIUYHBIX METO/OB

ITIO3HAaHM:.

Pabora c unopmanmeii:
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OPUEHTHPOBATbCS B  PA3IWYHBIX HUCTOYHMKAX uHPopManuu (HAy4yHO-
NOMyJsSipHAsl JUTepaTypa XUMHUYECKOrO COJAEp)KaHMs, CIIPaBOYHBIE MOCOOus,
pecypcel MHTepHeTa), aHanM3MpoBaTh MHMOPMALMIO Pa3IMYHBIX BUAOB U (OpM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEPOTUBOPEUHBOCTb;

(opMyIUpOBaTh 3apOChl U NPUMEHATH PA3JIMYHBIE METOJBl NPU IIOUCKE U
orbope uWHpOpMAIUK, HEOOXOIMMOM ISl  BBIOJIHEHUS  Y4YEOHBIX  3ajad
OIIpENENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCIOJIB30BaHMS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BRIOUPATh ONTHUMANIbHYIO (POPMY MpecTaBIeHUs HH(pOpMaun
(cxembl, rpaduKy, TUarpaMMbl, TaOIHUIIbI, PUCYHKHU U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJCTBA MpU pabOTe ¢ XUMUYECKOM
uH(popMalMel: NPUMEHITh MEXIpEAMETHbIE ((PU3NYECKHEe M MAaTeMaTHYECKHE)
3HAKU UCUMBOJIBL, (pOpMyJibl, a0OpeBUATYpbI, HOMEHKIATYPY;

UCIOJb30BaTh M MPEoOpa3oBbIBATh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA

HarJISTHOCTH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe NeiiCTBUSA:

3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMoll TeMbl B XOJE€ Juajiora
W/WIU  JUCKYCCUHM, BBICKA3bIBaTh WU, (POPMYIUpPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOKEHHON 3aa4H;

BBICTYNIaTh C IMPE3€HTAlMeld pe3yJbTaTOB I03HABATEIBHON MESITEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHHKAMU MPHU BBHINOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO HMCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, pealu3alud y4dyeOHOro mpoekta |  (HopmyIupoBaTh
BBIBOJIbI 10 pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUI IMYyTEM COIJIACOBaHUS

MO3UIINH B X0J1€ 00CYKACHUS U OOMEHA MHEHUSMH.

PeryasiTuBHbIe YHUBepCaJbHbIC Y4eOHbIE eliCTBHUS
CaMOCTOATENIBHO IUIAHUPOBaTh M OCYIIECTBISATH CBOK II03HABATEIbHYIO
NEeATEIbHOCTh, OIpenendas €€ LelIM M 3aJadd, KOHTPOJUPOBaTh U IO Mepe

HEOOXOJMMOCTA KOPPEKTHUPOBATh TNpejaraéMblid  ajiroput™m JACHCTBUH mpu
14



BBIMIOJITHEHUH Y4YEOHBIX M HCCIENOBAaTENbCKUX 3a/Jay, BBIOMpaTh Hambojee
3¢ (GEeKTUBHBIA CMOCOO WX pEHIeHUS ¢ Y4E€TOM IOJYYEHHsS HOBBIX 3HAHHHA O
BEIIECTBAX M XUMHUYECKUX PEaAKIIHUsIX;

OCYILECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOILICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIEe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckass XUMHUsD OTPAXKAIOT:
cOPMHUPOBAHHOCTh  MPEACTaBICHUHA O  XUMHUYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-
HAy4YHOM KapTUHbI MHpa, POJM XHUMHM B TO3HAHUM SBJICHUN TIPUPOJIbI, B
(GOpMHpPOBAaHUM MBIIUIEHUSI W KyJIbTYpPhl JUYHOCTH, €€ (PYHKUMOHAIbHOU
IPAMOTHOCTH, HEOOXOAMMOW Il  pelleHuss  MpPaKTUYEeCKUX  3aJad |
HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOLICHHUS K CBOEMY 3/I0pPOBBIO U MPUPOTHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAOIIME MOHATHS (XUMUYECKHUI 3JIEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, XWMHUYECKas CBS3b,
CTpykTypHas ¢dopmyna (pa3BEépHyTas U COKpali€HHas), MOJib, MOJISIpHAs Macca,
MOJISIpHBIA  O0BEM, YITIEpOJHBIA CKeNeT, (YHKIMOHANbHAs TIpylma, paaukal,
U30MEpUsl, U30MEPBI, TOMOJIOTUYECKUI Psi/l, TOMOJIOTH, YIJIEBOJOPOBI, KHCIOPO U
a30TCoJiepKalllue  COEIWHEHHsS, MOHOMEp, TOJMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE  COCAMHEHMS); TEOPUHM U 3aKOHBl (TE€Oopus CTPOEHUS
opranndeckux BemiecTB A.M. BbytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallhe B OCHOBE NOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIICHHM,
(baKTOJOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IMOJYyYEHHUU U O€30MacCHOM
UCIOJIb30BaHUU BAXKHEUIIMX OPTraHWYECKUX BEIIECTB B OBITY M NPAKTHUECKON
NEesATEIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE NPHU3HAKH TOHATHA,
YCTaHaBJIMBAaTh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIME IOHATHUSA
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IIPY OIIMCAHUH COCTaBa, CTPOCHMS ¥ IPEBPALCHUN OPTaHUYECKUX COETMHEHUN;

cOpPMUPOBAHHOCTh ~YMEHHMM  HMCHOJb30BaTh  XUMHYECKYIO  CHMBOJHUKY
JUISL COCTaBJICHUSI MOJICKYJISPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyTOpraHNnYecKuX BEIIECTB U YPAaBHEHUN XUMHYECKUX PEaKIuil, U3rOTaBIUBATh
MOJEIN MOJIEKYJI OPraHWYECKUX BEHIECTB ISl WJUIFOCTPALUM HX XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATh MPUHAIICKHOCTh H3YYECHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy H CTPOCHUI0 K ONPEACIEHHOMY

KJIaccy/rpymie

COCMUHECHUN  (YTJICBOMOPOIBI, KHCIOPOA U  a30TCOACpIKAIIUE  COSAMHCHUS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHUS), /1aBaTh WM Ha3BaHHUS II0 CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC), a Takke NpHUBOAWTH TPUBHAIBHBIC Ha3BaHHS OTIACIBHBIX
OpPraHWYECKUX BEIIECTB (ITHUJICH, MPOIWICH, aleTWICH, ITUJICHIJIUKOb, TJIMICPUH,
deHon, dhopmanbaeru, aneTanbAeTuil, MypaBbHUHAs KHUCJIOTa, YKCYCHas KHCIIOTa,
OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAs KUCJIOTA, TIIFOK03a, (PPyKTO3a, Kpaxmall, IeJiII03a,
[JIUIIVH);

c(OPMUPOBAHHOCT, yMEHHS OINPEACHATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUXCOCTMHCHUSX (OIMHAPHBIC U KPATHEIC);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKEHUSI TEOPUM CTPOCHUS
oprannueckux BemiectB A.M. bytiepoBa s 0OBSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh COCTaB, CTpOEHUE, PU3NUECKUE
U XHMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTENICH PA3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOIUJIEH, alleTuiIeH, OyTaanen-1,3,
MeTwiOyTaaueH- 1,3, 6€H30J1, METaHOJI, ATAHOJ, STHJICHIJIUKOJIb, TJIMIIEPUH, (HEHOI,
areTaNbICTH ], MypaBbUHASI U YKCYCHas KUCIOTHI, TJIFOKO3a, Kpaxmal, IeJUTII03a,
AMUHOYKCYCHAasl KHCJIOTa), WJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXIYy HUMU
YPaBHCHUSMH COOTBETCTBYIOIIMX XHUMHYECKHX PEaKIHA C HMCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOPMHPOBAHHOCTh YMCHHS XapaKTEPH30BaTh HCTOYHUKH YTJICBOJIOPOIHOTO

ChIpbs (HE(Th, MPUPOAHBIN Ta3, Yrojhb), CHOCOOBI UX MEPEepPabOTKU U MPAKTHUYECKOE
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MIPUMEHEHUE TIPOYKTOB MIEPEePadOTKH;

c(hOpMHUPOBAHHOCTh YMEHWUW TPOBOJUTH BBIYMCICHUS 110 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00BbEMa, KOJMYECTBA HMCXOJHOTO BELIECTBA WJIM MPOJIYKTa
peaKIMu MO U3BECTHHIM Macce, 00BéMY, KOJIMYECTBY OJIHOTO u3
UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/AaX
HAyYHOTO TMO3HAHUS, HCIOJb3YEeMbIX B XHMHHM TIPH U3YYCHUH BEIIECTB W
XUMHUYECKUX SIBJICHUN (HAONIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIC XWMHUYECKHE 3HAHUS JUIA TPUHATHS PEIICHUd B
KOHKPETHBIX )KU3HEHHBIX CUTYaIMsX, CBI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;
chOpMUPOBAHHOCTh ~YMEHUW  COOJNIOAaTh  IpaBUJia TOJIb30BAHUS

XUMHUYECKOM MOCYI0NM M J1abopaTOpHBIM OO0OpPYAOBAaHHUEM, a
TaKKe MpaBuia OOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH IO
BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB;COOPMUPOBAHHOCTh  YMEHUH
IJIAHUPOBATH U BBINOJHATh  XUMHUYECKUU

AKCIEPUMEHT (TIpEeBpalieHUsI OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU, MOTYUYECHUE
ATUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMM OPraHUYECKUX BELIECTB,
JeHaTtypais O€IKOB TMpU  HArpeBaHWM, I1BETHbIE peakiuu O€JKOB) B
COOTBETCTBHUM C TIPaBUJIaMH TEXHUKU 0€30MaCHOCTH MpHU OOpallleHUH C BElIeCTBaAaMU
U 1a0opaTopHBIM OOOpPYAOBaHHEM, TIPEJCTABIATH PE3YyIbTaThl XUMHUYECKOTO
KCepUMEHTa B (opMe 3alucu YypaBHEHUU COOTBETCTBYIOIIMX pEaKIUd U

(GhopMyIIMpOBaTh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTUYECKH aHAJU3UPOBATH XHUMHYECKYIO
uHpopMalMio, TMOJydyaeMyl U3 pa3HbIX HCTOYHUKOB (CpelICTBa MacCOBOM
uHdopmaruu, UHTEpHET U IpyTHX);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh npaBuia 3KOJIOTUYECKHU
11€JI€CO00Pa3HOTOTIOBEICHUS B OBITY U TPYIOBOM JCSITEIBHOCTH B LIETSAX COXPaHEHUS
CBOEr0 3/I0POBbS W OKPYKAKOLIEH NPUPOJHOM Cpenbl, OCO3HAaBAThb OINACHOCTH
BO3JCHCTBUS Ha JKUBBIC OPraHU3MBI ONPEACIEHHBIX OpPraHUYECKUX BEUIECTB,
noHumMasi cmbici nokazarens [IJIK, mosicHsATs Ha mpuMepax crocoObl YMEHbBIIICHUS U

NpeaOoTBPAlICHUA UX BPCAHOT'O BOSI[CI\/'ICTBI/I}I Ha OpraHu3M YCJIOBCKA,
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U1 00YYaroIIMXCsl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS: YMEHHUE
NPUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYIMHBIX METOAAaX IIO3HAHMS BEIIECTB M
XUMHUYECKUX SIBJICHUM;

JUTA CIIETBIX U CIa00BUASIINUX 00yUYaOIUXCsl: YMEHUE HCIIOIb30BaTh peabeHO

TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins 1uist 3anucu XuMu4eckux GopMyl.

[IpenmeTHbIe pe3ynbTaThl OCBOSHUS Kypca «OO01as 1 HeOpraHuuecKas XUMHUSDH)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, pPOJM XHMHUU B TO3HAHUU SIBJICHUM
NpUPOJibl,B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ PYHKIIMOHAIBHOM
IPAMOTHOCTH, HEOOXOJIUMOM JUIsl PElICHUs] MPAKTUYSCKUX 3aJ1ad M SKOJIOTHYCCKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M IIPUPOJIHOM CpeIe;

BIQJCHUEC  CHCTEMOM  XUMHYCCKHX  3HAHHM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIAralONIUE MOHATHS (XMMHUYECKHH 3JIEMEHT, aToM, H30Tom, S-, pP-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJSIPHBI O0O0BEM,
BAJICHTHOCTh, DJEKTPOOTPHUIATEILHOCTh, CTENECHb OKHUCJICHUS, XUMHUUYECKas CBS3b
(KoBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS), KPUCTAJUIMYSCKAs PEIIETKA,
TUMBl ~ XUMHUYECKUX  pEaKUHui, pacTBOp,  AJICKTPOJMTHI,  HEIJIEKTPOJIUTHI,
AJEKTPOJIUTHYECKAsS  JUCCOIMAlLIMS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON pEeaklMh, XUMHUYECKOE€ pAaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON THUCCONMaINK, nepuoanyeckuid 3akon .. Menneneesa, 3aKoH
COXpaHEHMsS] MacCChl BEIIECTB, 3aKOH COXPAaHEHMUS M TPEBPAILCHUS SHEPTUU TPU
XUMHUUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3BIK  XHUMHH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIIMEe B OCHOBE MOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKUX SBJICHHUM, (DAKTOIOTHMYECKHE CBEJICHHS O CBOMCTBaX,
COCTaBe, MOJIydEHHU M 0€30MacHOM HCIOJIb30BAHUM BaKHEUITUX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MPAKTHUUECKON JIEATETLHOCTH YETIOBEKA;

c(OPMHUPOBAHHOCTh yMEHUHN BBISBISATH XapaKTEPHbIE TPHU3HAKH TTOHATHMA,
YCTaHaBJIMBAaTh HX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME MOHSTHUS

IIpH OIMMCAaHNH HCOPTaHUYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ;
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c(hOPMHUPOBAHHOCTh ~ YMEHHMH  HCMOIB30BATh XUMHUYECKYI0  CHUMBOJIUKY
JUIsL  cOCTaBieHHWS (OpMysT BEmIECTB W YpPaBHEHWHW XWMHUYECKHX PEaKIIHid,
cucremarnyeckyro HomeHkiarypy (IUPAC) u TpuBHajibHBIC Ha3BaHHS OTACIBHBIX
HEOPTaHUYECKUX BeHIeCTB (yrapHblid ras, YTJIEKUCIBIM Tra3, aMMHaK, TraméHas
U3BECTh, HeTalléHas U3BECTh, MUTHEBASI COJA, TUPUT U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUU OMNpPEACNATh BAJCHTHOCTh M CTENEHb OKHCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BHJ XUMHUUYECKOU
CBs3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsI) B COCAUHEHHUAX, THII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BelIecTBa (aTOMHas, MOJEKyJspHas,
WOHHAs, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX
COCJIMHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUM yCTaHAaBIIUBAaTh MIPUHAJIEKHOCTh
HEOPTaHUYECKUX BEIIECTB IO HUX COCTaBYy K OMNpeAeiIEHHOMY KiacCy/TpyIre
COCIMHEHUN (TPOCThIC BEIECTBA — METAUIBI U HEMETAJIbl, OKCHUJbI, OCHOBAHMS,
KHCJIOTBI, aM()OTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPBIBATh CMBICT TMEPUOJUYECKOTO 3aKOHA
J.. MenneneeBa u 1EMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEILHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepPU30BaATh IJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUUYECKuX dJieMeHTOoB 1-4 mepuogoB Ilepronuueckoil CHUCTEMBI XUMHUYECKUX
anemeHToB JI.MI. MeHpaeneeBa, WCIONB3Yysl TMOHATHS «S-, P-, O-3J€KTPOHHBIC
opOuTanmy,
«QHEPTreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWMCTB
XAMHWYECKUX JIEMEHTOB U UX COCIMHEHUN MO niepuoaaM U rpyrmmam [lepuoanueckoi
cucTteMbl xXuMuueckux 3aemenToB .M. Menpaeneena;

chOPMHUPOBAHHOCTh ~ YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUUYECKHE  CBOMCTBA  HEOPraHMYECKUX  BEIHIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEX]TY
HEOPTaHUYECKUMU BEIIIECTBAMH C TMOMOIIBI YPAaBHEHUN COOTBETCTBYIOIIHMX
XAMHUYECKUX PEaKI1i;

c(hOpMHPOBAHHOCTH YMEHMUS KJ1accu(ummpoBaTh XAMUYECKHUE
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peakuMu MO pa3IMYHBIM IpH3HAKaM (YHUCIy M COCTaBY PEArupyroIIMX BEIIECTB,
TerioBoMy 3(G(eKTy peakiu, W3MEHEHHUIO CTENEeHEH OKHUCIEHUS DSJIEMEHTOB,
O0OpaTUMOCTH peakly, YHacTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTABJIATH YpPaBHEHUS pPEaKIMid Pa3IMIHBIX
TUIIOB, IOJIHBIE U COKpAIIEHHBIE YPAaBHEHMsI peakUuil HOHHOrO OOMEHa, YyYUThIBas
YCJIOBHS, ITPX KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA,

chOpPMUPOBAHHOCTh ~ YMEHHH  MPOBOAUTH  PEAKIUH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTAaB pA3jIMYHBbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEILIECTB;

cOpPMUPOBAHHOCT ~ YMEHMM  pPACKpbIBaTh  CYLIIHOCTb  OKHCIIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLMA MOCPEICTBOM COCTABJIEHHUS 3JEKTPOHHOrO OalilaHca

ATUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHHUUM OOBSICHATH 3aBUCHUMOCTb CKOPOCTH XMMHYECKOU
peakiuy OT pa3IUYHbIX  (AKTOPOB; XapaKTep CMEIICHHS  XUMHYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT BHeIIHEro Bo3neicTBus (npunuun Jle [larensbe);

c(OPMHUPOBAHHOCTh ~YMEHHM XapaKTepU30BaThb XUMHUYECKHE IPOIIECCHI,
JIeKAIWE B OCHOBE MPOMBIIIJICHHOTO TOJYYEHUSI CEPHOM KHUCIOTHI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOIMX HAy4YHBIX NPUHIMUIAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO TIPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIUYMUCICHUS C HCIOJIB30BAHHEM

HOHSTHUS
«MaccoBasi JI0Jisl BEIIECTBa B pPacTBOpe», OOBEMHBIX OTHOIICHHH Ta30B MpH
XUMHUUYECKUX PEAKIUSIX, MacChl BEIIECTBA WM O0BEMA Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJIHOIO U3 YYAaCTBYIOIIHUX B PEAKIUU
BEII[ECTB, TEIUIOBOTO d(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHCHUSAIHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIOATh TMpaBUiia TOJIH30BAHUS

XUMHUYECKON MOCy/I0H U J1a00paTOpHBIM O00OPYJIOBAaHUEM, a

TaKKe MpaBujia oOpalleHus C BEleCTBAaMU B COOTBETCTBUM C HMHCTPYKIMSIMHU I10

BBITMIOJIHEHHIO JJa00PaTOPHBIX XUMHUUECKHUX OMBITOB;C(OOPMUPOBAHHOCTh ~ YMEHUH
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MJIAaHUPOBATH n BBIIOJIHATE ~ XHMHYECKUM

OKCIIEPUMEHT (pa3oXKeHUuEe TEPOKCHIAa BOJOPOAA B MPUCYTCTBUU KaTaln3aTtopa,
oTpeiesICHHE Cpebl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHIMKATOPA,
BIUSHUC Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XWMHUYECKOW PpEaKIMH, PEaKIuu
HOHHOTO OOMEHa, KAaueCTBEHHBIC peaKkIMu Ha cyibdar-, KapOOHAT- W XJIOPHUI-
AaHWUOHBI, Ha KATHOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metamne» 1 «HemeTame»)B COOTBETCTBUHU C TIPaBUIAMH TEXHUKH 0€30MacHOCTH
npu oOpalieHud ¢ BEIIECTBAMU U JIAOOPATOPHBIM OOOpPYAOBAaHUEM, IPEICTABISIThH
pe3yNbTaThl XMMHUYECKOTO  JKCIIepUMEHTa B  (oOpMe 3amuch  ypaBHEHUH
COOTBETCTBYIOIIMX peaknuii u (HOPMYyIHpOBaTh BBIBOABI HA OCHOBE JTHX
pe3yJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3HPOBATH XUMHUYECKYIO
uHpopManuio, TMOJIy4yaeMyl U3 pa3HbIX MCTOYHHUKOB (CpeIcTBa MacCOBOM
KOMMYHUKaIuu, MHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHHUM cOo0II01aTh npaBuiia 9KOJIOTHYCCKH
11e71ec000pa3HOTONOBEACHUS B OBITY U TPYIOBOM JICSITEIHBHOCTH B LIEJISIX COXPAHCHUS
CBOEr0 3JIOPOBbS W OKPYXKAIOIIEH IPUPOJHOM Cpeabl, OCO3HaBaTh OIACHOCTH
BO3JICHCTBHSI Ha JKMBBIC OPTaHU3MBI OIPEACICHHBIX BEIIECTB, ITOHUMAsl CMBICI
nokazarens  [IJIK, mosicHaTh Ha mpuMepax CHocoObl  YMEHBIIEHUS U
MIPEIOTBPAICHUS X BPETHOTO BO3ACHCTBHUS HA OPraHU3M UYEJIOBEKA;

JUTsl OOyYarOIIMXCS C OTPAHWMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMCHSTh 3HAHUA OO0 OCHOBHBIX JOCTYITHBIX METOJaxX IIO3HAHHUS BEIIECTB U
XAMUYECKHUX SIBICHUM;

JUTSI CJIETIBIX U CTTA0OBHUISIIUX 00YYAIONUXCs: YMEHUE UCIIOIh30BaATh PeIbeHO

TOYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins 1ist 3anmucu XuMu4ecKux GopMyL.

COAEPKXAHUE OBYUYEHUA

10 KJIACC

Teopernueckne 0CHOBbI OPraHUYECKOM XUMHUH

HpCI[MCT OpFaHHqCCKOﬁ XUMHU: e€ BO3HHKHOBCHUC, Pa3BUTHC )41
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3HAQYEHUE B IIOJYYEHUM HOBBIX BEUIECTB W MATEPUANOB. Teopus CTpOEHUsd
opranudeckux coeauHeHui A.M. bByrtnepoBa, €€ OCHOBHbIE IOJIOXKEHHUS.
CrpykrypHble  (OpMyNbl  OpraHMYecKMX BellecTB. ['omoisiorus, wu3oMepHs.
XHUMUYECKAas CBS3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.
[IpencraBnenne o kinaccudukanuu opraHMdeckux BeniecTB. HomeHnknarypa
OPraHUYECKUX COEOUHEHUN (CUCTEMaTHYecKas) W TpPHUBHAIbHbIE Ha3BaHUSA

BAKHEUIINX MPEJACTABUTEIECH KJIACCOB OPTAHUYECKUX BEIECTB.

JKCNepUMeHTAIbHbIE METO/bI H3Yy4YeHHs BelleCTB M X NMpeBpaleH il

OznakomiieHue ¢ oOpasllaMd OpraHMYECKUX BEHIECTB W MaTepuajaMu Ha UX
OCHOBE,MOJIETUPOBAHNE MOJIEKYJl OPraHUYECKHUX BEILECTB, HAOIIOIEHUE U OMHCAHKE
JEMOHCTPAIlMOHHBIX OIBITOB MO MPEBPAIICHUID OPraHUYECKUX BELIECTB IpHU

HarpeBaHUM(TUIABJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTpPOEHHUE, TOMOJIOTMYECKHU psia. MeraH U d3TaH —
MPOCTEHIIINE MPEICTABUTEIN QJIKAaHOB: (U3WYECKME U XUMUYECKHUE CBOICTBA
(peakuuu 3aMEIICHWS W TOPCHHS), HAXOXKJICHHE B TIPUPOJC, IOIyUYCHHE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOCHHME, TOMOJIOTHYECKUN psAl. DTUICH W TPOIUIICH —
MpPOCTEHIIINE TMPEICTABUTEIN aJIKEHOB: (U3Nueckue M XHUMHYECKUE CBOWMCTBA
(peakuuu  TUAPUPOBAHUS, TATOTCHUPOBAHUSA, THUApPATALMU, OKHUCJICHUS U
MOJMMEPU3ALIUH ), TIOJTYYCHUE U IPUMEHEHHE.

Anxamuensl: OyrtagueH-1,3 u MetunOyrtamueH-1,3. cTpoeHue, BaKHEHIIIHE
XUMHUUYECKUE CBOMCTBa (peakuusi mnojauMepuszanuu). llolydeHue CHUHTETHUYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB B OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHICCKHH Psll. AIeTHIICH —
MPOCTCHINIMI  TIPEACTaBUTENb aJKWHOB: COCTaB, CTpOCHHME, (Qu3nueckue u
XMMHUYECKUE CBOMCTBa (peaklMy THUIPUPOBAHMS, TaJOTCHUPOBAHUS, THIpaTalluy,
rOpeHuUsl), MOJy4eHUEe U IPUMEHEHHUE.

Apenbl. beH3oin: cocTtaB, cTpoeHHE, (PU3MUECKHE M XHMHUYECKHE CBONCTBA

(peakiuu raJoreHupOBaHUsl W HUTPOBAHUS), MOJYYEHUE U TMPUMEHEHue. 10.yon:
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cocmase, CMmMpoenrue, qbus’uqecmte u Xxumudeckue ceolicmea (peam;uu
cajlocernuposanusl u HumPOGQHM}Z), nojay4enue u npumeHenue. TOKCUYHOCTH dpPCHOB.
['eneTndeckas CBSI3b MCXKOAY YIIICBOAOpOAAMH, IIPUHAMJIC)KAIIHUMU K Pa3jIndHbIM

KJ1acCaM.

[IpuponHble HUCTOYHMKH YIVIEBOAOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HepTsaupie ra3pl. Hedte m e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
NEPErOHKa, KPEKUHI (TEpMUYECKUH, KaTanuThyeckui), nuponns. IIpoaykrsl
nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. Kamennbrit

yToJb U NPOAYKTHI €r0 MepepadoTKH.

JKCIepUMeHTAIbHbIC METOIbI H3Yy4YeHHs BelleCTB M X MpeBpaleH il

O3HakoMyIeHME ¢ OOpaslamMu IUIACTMAacC, KaydyKOB M PE3WHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp»,  MOJECIMPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJOreHONMPON3BOHBIX, MPOBEACHUE MPAKTHYECKOH PadoThI: NOJy4YeHHE ATHIICHA

Y U3y4YE€HUE €0 CBOWCTB.

PacuérHble 3agaun
Beruncnennss mo  ypaBHEHHIO XHMMHYECKOM peakuwu (Macchl, 00BEMa,
KOJIMYECTBA HMCXOAHOIO BEIIECTBA WJIM MPOAYKTa PEAKIHHU 110 M3BECTHBIM Macce,

00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MU MPOAYKTOB PEAKIUH).

Kucisiopoacoaep:kamue opranu4eckKue coeuHeHus!

[IpenenbHble ONHOATOMHBIE CHOUPTHL. METAaHOI W 3TaHOJ: CTPOCHUE,
buznueckue M XUMHYECKHE CBOWCTBA (PEaKkIMM C AaKTUBHBIMH MeETaUIaMH,
raJloreHOBOJIOPOJIaMU, TOpPEHUE), NpUMEHEeHHe. BoIopoaHbIe CBA3M  MEXKAY
MOJIEKYJIAMU COUPTOB. JIelCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOT0aTOMHBIE CIIUPTHI. DTHJICHTJIMKOJb U TIUIEPUH: CTPOCHUE, (U3UIECKUE
U XHMHUYECKHE CBOWCTBAa (B3aMMOJICHCTBUE CO IICJIOYHBIMU  METaJIaMH,
KaueCTBEHHAs] pEaKlMUs Ha MHOTOATOMHBIC CIHHUPTHI). JlelicTBME Ha OpraHusMm
yesnoBeka. [[pumMeHenue riuueprHa u STUICHTJIMKOJIS.

®deHos:  CTPOCHHE MOJCKYJbI, (PU3NUECKHE ¢ XWMHUYECKHE CBOWCTBA.
Toxcuunoctbdenona. [Ipumenenne genona.

Anpaerunibl U kemonsi. opManbIETrul, alleTaIbIECTUA: CTPOCHHUE, (pU3ndecKue

23



U XMMHYECKHE CBOWMCTBA (pEaklUu OKUCICHHS M BOCCTAHOBJICHHS, KaueCTBEHHbBIE
peaxium), MoJiy4eHue U MPUMEHEHHE.

Ayemon: cmpoenue, gusuyeckue u Xumuieckue c8oUCmaea (peaxkyuu OKUCIeHUs.
U 80CCMAHOBIEHUS), NOJIyYeHUe U NPUMEHEHUe.

OAHOOCHOBHBIE Tpe/ieibHbIe KapOOHOBBIE KHCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOCHUE, (PU3MYecKue U XMMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME s
KJIACCAKUCIIOT, peakuus 3Tepudukanumn), nofrydenue u npumeHenue. CreapuHoBas u
OJIEMHOBAsl KUCJOTHl KaK NPEICTaBUTENNM BBICIINX KapOOHOBBIX KUCIOT. MblU1a Kak
COJIUBBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

Crnoxxsble 3QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢upoB. Kupsl. ['mpponus xupos. Ilpumenenue xupoB. buonornueckas poiib
KUPOB.

VYrieBoabl: cocTaB, Kiaccu(ukanus yriaeBogoB (MOHO-, AU- U MOJIACAXapHIbI).
['moko3a — mpocTedimmii MoOHOcaxapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIBI,
dbuznyeckre 1 XMMHUYECKUE CBOMCTBa (B3aumojenctBue ¢ rugpokcugoMm meau(Il),
OKHCJICHHE aMMHUayHbIM  pacTBopoM oOkcuaa cepedpa(l), BoccTaHOBIIEHUE,

Opo’KeHHE TIIFOKO3bI),

HaxXoXJE€HUE B TMpPHUPOAE, NpUMEHEHue, Ouosormyeckas poib. DOTOCHHTE3.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Caxapoza — npedocmagumeinb OUCaxapuoos, 2UOPOIU3, HaAXOHCOeHUe 8 NPUPoOe
U npumMeHeHue.

Kpaxman u memnmono3a kak TpUpoAHbIe moiaumepbl. CTpoeHHe Kpaxmalia u
HeJuTioo3pl.  du3Mueckne W XMMHYECKHE CBOMCTBa Kpaxmana (THIPOJIH3,

KaueCTBEHHASIPEAKIIUS C HOJOM).

JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB U UX NpeBpalieHni

[IpoBenenue, HaOMIOACHUE U OMMCAHHE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, KAaYECTBEHHbIE PEAKIUU OJHOATOMHBIX CIHPTOB (OKHUCIEHHE HTaHOJa
okcugoMm ™menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOCHCTBUE TIULEPUHA C
ruapokcugom Menu(Il)), anbaernnoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmenu(Ill), B3aumMojelcTBHE Kpaxmana € HOJOM),

IPOBEJCHUE MPAKTUYECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.
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PacuérHble 3a1aun
Beiuncnennss mo ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIMU MO HU3BECTHBIM Macce,

06’béMy, KOJIMYCCTBY OAHOI'O N3 UCXOAHBIX BCIICCTB UJIN IIPOAYKTOB peaKHHI/I).

A3oTcoaep:Kaniue OpraHnvecKue CoeTHHeHn s

Amunvl. Memunamun u aHuIuR: cocmas, cmpoeHue, uzudeckue u XumudecKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTBI Kak aM(OTEPHBIC OpraHUYECKUE COCIUHCHHS. DU3HUEeCKUE H
XUMHUYECKHUE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HAYCHUEeAMHHOKHUCIIOT. [lenTumap.

benkn kak mpuUpOIHBIE BBICOKOMOJICKYJIApHBIE coequHeHus. [lepBuyHas,
BTOPHYHAsg W TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOMCTBAa OEJIKOB:

IuapoJin3, ACHATYypallAaA, KAYCCTBCHHBIC PCAKIIUU HA OCIIKH.

JKCIepUMEHTAJIbHbIE METOAbI N3yUeHHsI BellleCTB ¥ UX NMpeBpalieHui
HaOntonenue u onucanve 1€MOHCTPAIMOHHBIX OIBITOB: JA€HATypalus OeIKOB

IIPY HarpEBaHUU, [IBETHBIC PEAKIIUN OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHHS

OcCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEINCHb IOJIMMEPH3AIliN, CPEIHSS MOJCKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAUHEHUN —
MTOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

IInacmmaccol (nonusmuner, NOIURPONUNEH, NOIUBUHUIXIOPUO, NOJUCHUPOTL).
Hamypanvnoiti u cunmemuyeckue xayuyku (0ymaoueHoswvili, XJ10pONpeHo8blll U
uzonpenosulil). Bonoxkna: namypanvuvie (X10nok, wiepcms, WéNK), UCKYCCMBEHHbIE

(ayemammuoe 80J10KHO, BUCKO3A), CUHMemu4ecKue (KanpoH u 1aecam).
JKCcNepUMEHTAJIbHbIE METOIbI H3Y4YeHHs BelleCTB M UX NpeBpalleHn

OznakomiieHne ¢ oOpa3luaMd TOPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,

racTMacc, KaydyKosB.

MexnpeaMeTHbIe CBA3H

Peasm3annst MEXNpEeOIMETHBIX  CBSI3€M NPU  U3YYEHUHM  OPTaHUYECKOU
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xumunB 10 K1acce oCylecTBIsIeTCs Yepe3 UCIOIb30BaHNEe KaK OOIUX €CTeCTBEHHO-
HAYYHBIX TOHITHHA, TaK U TOHSTHUN, SBISAIOMIUXCS CHUCTEMHBIMHU Ui OTAENIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIMKIIA.

OO1ue ecTeCTBeHHO-HAYYHbIC TMOHSTHA: SIBICHHE, HAYYHBIH (PakT, TUIOTE3a,
3aKOH, TEOpHUs, AHAIW3, CHUHTE3, KJacCcU(UKalus, MNEPUOAUYHOCTb, HAONIO/IECHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICTIUPOBAHHE.

®dusuka: Marepus, OHEprus, Macca, aToM, DJJEKTPOH, MOJIEKYIa,
HSHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTHOe COCTOSTHUE
BELIECTBA, (PU3NUECKUE BETUUUHBI U €IUHULBI UX U3MEPEHMUSL.

buonorus: kinerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B
Opranusme,(poTocuHTe3, OMOJIOTUYECKU aKTUBHBIE BELleCTBA (OEIKH,
YIIEBOABL, )KHUPHI, (hepMeHThI ). eorpadus: MHHEPAJIBI, TOPHBIE IIOPO/IBI,
MOJIE3HBIE  HCKOIIAEMBbIE, TOIUIHBO,

PECYpPCBL.

TexHonorus: MUIIEBHIE MPOIYKTHI, OCHOBBI PAIMOHAIFHOTO MTUTAHMSI, MOIOIIINE
CpEICTBa, JICKAPCTBEHHbIE M KOCMETHYECKHE IIpernapaTbl, MaTepuanbl U3

HNCKYCCTBCHHBIXN CHHTCTHYCCKNX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHUU

XUMHUYECKUH 371eMeHT. ATOM. Sipo aToma, U30TOMbI. DJIEKTPOHHAsT 000JI0UKa.
DHepreTU4ecKrue ypOBHH, MOAYPOBHU. ATOMHBIE OpOMTanH, S-, P-, d- DJICMCHTHL
OcobeHHOCTH pacrpesielieHusl 3JEKTPOHOB IO OpOUTANIIM B aTOMax 3JIEMEHTOB
MEPBBIXUYETHIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[lepuoanueckuii 3akoH U Ilepuognyeckas cucTeMa XHUMHYECKUX 3JIEMEHTOB
JA.UN. Menneneea. CBsA3b NEpHOAMYECKOrO 3aKkoHa u Ilepmogmueckoil CHUCTEMBI
xuMudeckux snemeHtoB JI.M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHYECKHX DJJEMEHTOB W
00pazyeMbIX UMH IIPOCTHIX U CI0KHBIX BEIIECTB IO TPYIIaM U IepruoaaM. 3HAUCHUE
MEPUOIMYECKOrO 3aKOHA B PA3BUTHUH HAYKH.

CTpOCHI/Ie BEIIeCTBA. XMMHYECKas CBSI3b. BHAb XUMHYECKOM CBS3H
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(KoBaJIeCHTHasi HEMOJIApHAsT W TOJISIpHAsl, WOHHAs, MeTaJinyeckasi). MeXxaHu3Mbl
oOpa3oBaHMsSI KOBAJEHTHOM XHUMHUYECKOW CBs3u (OOMEHHBIH H  JIOHOPHO-
aKuenTtopHsii). BogopomHas cBsa3b. BaneHTHOCTb. DNEKTPOOTPUIIATEIHHOCTb.

Crenenn okuciaeHus. MOHBI: KaTHOHBI M aHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHS. 3aKOH NOCTOSIHCTBA
cOoCcTaBa BELIECTBA. THIBI KPUCTAUIMYECKHX PEHIETOK. 3aBHCUMOCTh CBOICTBA
BEILIECTBOT TUINA KPUCTAIIIMYECKOU PEIIETKHU.

[lonsiTue o nucnepcHbIX cucteMax. VICTHHHBIE W KOJUIOMIIHBIE PaCTBOPBIL.
MaccoBasioiist BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMHEHU. Howmenknartypa
HEOPraHWYECKUX BEIIECTB. ['eHeTHuecKkass CBSI3b  HEOPTaHMYECKUX BEIIECTB,
MPUHAJICKAIIMX K PA3JIMYHBIM KJIaccaM.

XUMHYECKasT  peaKIus. Knaccudukanus  XMMUYECKUX  peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHUU. 3aKOH COXPAHEHHS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUH PU XUMHUYECKUX PEAKIIMIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTb OT paziuyHbIX (hakTopoB. OOpaTtumble
peakuuu. XuMHYECKoe paBHOBecHe. DakTopbl, BIUAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipuauun Jle [larense.

Onextponutuyeckas auccouuanus. CunbHble U cradble 3nekTposuthl. Cpena
BOJHBIX pPACTBOPOB BEILIECTB: KuUCJHAs, HEUTpalibHAs, LIeNouHass. [lonamue o
68000pooHom nokazamene (pH) pacmeopa. Peaxuuu noHHoro oOMmeHa. [ uodponus
HEeOP2aHU4eCKUX U OpeaHuyecKux euiecms.

OKHCIIUTENPHO-BOCCTAHOBUTEIIbHBIE peakUuu. [lonamue 06 anekmponuze

pacniagos u pacmeopos coneu. llpumenenue s1eKmpoausa.

JKCIEePUMEHTAJIbHbIE METOAbI H3yUYeHHS BelIeCTB U UX MpPeBpalleHui

Hemonctpanus Ttabmui «lleprogudeckas cucTeMa XUMHUYECKHX DJIEMEHTOB
.. MenpneneeBay, H3y4YEHUE MOJEIEW KPUCTALIMYECKUX PEIETOK,
HAONIOZICHWE W OMHCAHWE JEeMOHCTPAIIMOHHBIX U  JIaDOPAaTOPHBIX  OMBITOB
(pa3noxkeHue NepoKCcHaa BOJAOPOJa B MPUCYTCTBUM KaTajau3aropa, OIpejesieHue
Cpelbl PACTBOPOB BEHIECTB C MOMONIBIO YHUBEPCAIBLHOIO WHIWKATOPA, PEaKIUu

MOHHOTO OOMEHa), MpOBEIEHUE MPAKTUYECKON padoThl «BrusHue pa3muyHbIX
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(haKTOpPOB Ha CKOPOCTh XUMHUYECKOM PEaKITUN.

PacuéTHble 3aga4un
Pacy€Ttel 1O  ypaBHEHUSIM XMMHUYECKUX  pEaKkluuii, B TOM  4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCTOJIb30BAHUEM ITOHATHUS «MaccoBasi J10JIs

BCIICCTBA».

Heopranuyeckasi XumMmusi

Hewmeramnsl. [lonoxxenne HemeramioB B [lepuoanueckoil cucreMe XUMHUECKUX
anemeHToB J[.MI. MenneneeBa u 0coOeHHOCTH CTpoeHus atomoB. Dusmyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIUS HEMETAJIOB (Ha NIpUMEpEe KHUCIOpOoAa, CEepbl,
dbocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETa/UIOB (TaJOreHOB, CEphl, a30Ta,
dbocdopa, yriepoaa u KpeMHUS) U UX COSTUHEHUM (OKCHUIOB, KUCIOPOACOAEPIKALIUX
KHCJIOT, BOJIOPOAHBIX COETUHEHUN ).

HpI/IMGHeHI/IG BAa)KHCHIIIMX HEMETAJIJIOB U UX COGﬂHHGHHﬁ.

Meramnel. Ilonoxkenne meramnoB B llepmoamdeckol cUCTEME XHMHYECKHUX
anemeHToB .M. MeHnneneeBa. OCOOEHHOCTH CTPOEHHS JJIEKTPOHHBIX 000J0UYEK
aToMOB MeTayioB. OOmue Qusnueckue cBoiicTBa MeramioB. ClaBbl METaIOB.
DJIEKTPOXUMHUYECKHAN Pl HANPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXHEHIIUX METAIOB (HATpUM, KaJIWi, KaJbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, JKEJI€30, MEJIb) U X COCAMHCHHUIA.

O6mue crocoObl  TOJIydeHUsT — MeTauioB.  Memannypeus.  Kopposus

Memainnos.

Cnocobwl 3auumul om kopposuu. [IpuMeHeHre MeTaIoB B OBITY M TEXHHUKE.

JKCNepUMEHTATbHbIC METOAbI H3YYeHHS BELeCTB M UX MpeBpPalleHUH

N3yuenne komekunn « MeTaisl U CIIaBbl», 00pa3lioB HEMETAJIIOB, PEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/ay, HaOIIOJICHHE U OINUCaHUe JEMOHCTPAIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJEWCTBHE THAPOKCUIA ATIOMHHHS C pacTBOpaMu

KHCJIOTH IIICJ'IO‘—IGﬁ, Ka4CCTBCHHBIC PCAKIIMH Ha KATHOHBI MeTaJ'IJ'IOB).

PacuérHble 3agaun
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Pacuétbel Maccel BemiecTBa WM OOBbEMa Ta30B MO H3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WIM O0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIHUU BEIIECTB,
pacy€Thl Macchl (00bEMA, KOJMYECTBA BEILIECTBA) MPOAYKTOB PEAKIINH, €CJIA OHO U3

BCUICCTB UMCCT IIPUMCCH.

Xumus 1 ’KU3Hb

Ponp xumMum B 00ECIEUEHHUHM SKOJIOTMYECKOW, HHEPreTUUYECKONM U MUIIEBOU
0e30MacHOCTH, Pa3BUTUU MeIUlMHbL. [loHSATHE O HAay4YHBIX METOJaX IO3HAHUS
BEILIECTBU XUMHUUYECKUX PEAKIIAM.

[IpeacraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIIAX MPOMBIIUIEHHOTO MOJIYYeHUS
BAXHEUIIINX BEUIECTB.

YenoBek B MHUpPE BEIIECTB W MATEPUAIOB. BAXHEUIIME CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE  MaTepUayibl,  KPacKu, CTEKJIO, KEpaMUKa,
Marepuanbl Ui JJEKTPOHUKH, HAHOMATECPUAIbI, OPraHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XuMHsT U 3I0pOBbE UEJIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaTtoB, INpaBuja  OE30MAaCHOTO HCMOJB30BAaHUS  MPENApaToB OBITOBOM

XHUMHU B HOBC@HHGBHOﬁ KHU3HMH.

MexknpeaMeTHbIe CBS3H

Peanuzanus MeXpeaMETHBIX CBSI3ed MPU U3yUYE€HUH OOLIEH M HEOPTaHMUYECKOU
xuMuu B 11 Kiacce ocylecTBISE€TCS Yepe3 UCTIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX NOHATUH, TaK W IOHATHH, SABJIAIOIIMXCS CHUCTEMHBIMU U1 OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAY4YHOI'0 [IUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAy4yHbIM (aKkT, rumoresa, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuuKaluus, MEepUOJUYHOCTh, HaAOIIOJIEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

@usnka: Marepus, SHEPrus, Macca, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJIA, YHEPTETUYECKUN YPOBEHb, BELIECTBO, TEJO,

00BEM,

arperaTHoe COCTOsIHUC BCIICCTBA, (1)I/I3I/I‘I€CKI/IC BCJIMYMHBI U CAVMHUIBI UX U3MCPCHUS,

CKOpPOCTh.
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buonorus:

KJICTKA,

OpraHu3M,

OKOCHCTEMA,

MHUKPO3JICMCHTBI, BUTAMUWHBI, o0MeH BCHICCTB B OPraHn3Me.

ouocdepa,

Makpo- H

['eorpadusi: MuHEpaIbl, TOPHBIE TMOPOIBI, IMOJE3HBIE HCKOIMAEeMbIE, TOILIMBO,

pecypcehl.

TexHonorus: XuMHU4eCKas IIPOMBINIJIICHHOCTb, MCTAJUIYPTUsiA, ITIPOHU3BOIACTBO

CTPOUTCIIBHBIX MATCPHAJIOB,

IMPOMBINIJIICHHOCTD,

KOCMETHYECKHX IPEnaparos,

CEIBbCKOXO03SMCTBEHHOE

dbapmaneBTUUECKast

IMPOMBIIIJICHHOCTD,

IIpOU3BOACTBO,

IIUmcBasi

IIPpONU3BOJACTBO

MMPOU3BOACTBO KOHCTPYKOMOHHBIX MAaTCpHUAJIOB,

QJICKTPOHHAA IIPOMBIINIIICHHOCTb, HAHOTCXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

YTJIEBOJIOPOJIBI —

AJIKaHbI

10 KJIACC
Ne | HazBanue paszgeia, | Koa- | Koi-Bo KoJu-Bo DJIeKTPOHHBIN
TEeMBbI BO JacoB Ha JacoB Ha o0pa3oBaTebHbBIN
4aco | IPaAKTHYeCK | KOHTPOJBbH | pecypc
B ue padoThl bie padoThI
1 | Teopernueckue 3 0 0 http://chem.rusolymp
OCHOBBI .ru
OpPTraHUYeCKOM http://him.1septembe
XUMUHU r.ru
https://resh.edu.ru/
2 | IlpenenwvHbie 2 http://chem.rusolymp

Tu

http://him.1septembe

r.ru
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http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/

https://resh.edu.ru/

Henpenenvubie
YIJIEBOAOPO/IBL:
aJIKCHBI,

AJIKaJNCHBI, aJIKNHBI

http://chem.rusolymp

.Iu

http://him.1septembe

r.ru

https://resh.edu.ru/

ApoMaTuyeckue http://chem.rusolymp
YIJIEBOAOPOIBI .ru
http://him.1septembe
r.ru
https://resh.edu.ru/
[TpupoaHbIe http://chem.rusolymp
HUCTOUYHHUKU U

YTJIEBOJIOPOJIOB U

uX nepepadoTka

http://him.1septembe

r.ru

https://resh.edu.ru/

Cnuptsl. eHon

http://chem.rusolymp

fu

http://him.1septembe

r.ru

https://resh.edu.ru/

ANbIEeTUIbI.
KapGoHoBsie

KuciaoThl. CII0XKHBIE

3hUpHI

http://chem.rusolymp

fu

http://him.1septembe

r.ru

https://resh.edu.ru/
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http://chem.rusolymp.ru/
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http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/

8 | Yraesomasl 3 0 1 http://chem.rusolymp
.f'u
http://him.1septembe
r.ru
https://resh.edu.ru/

9 | AMUHBIL. 3 0 0 http://chem.rusolymp

AMUHOKHCIIOTHI. .ru

benkun http://him.1septembe
r.ru
https://resh.edu.ru/

1 | BeICOKOMOJIEKYJISIpH | 3 0 0 http://chem.rusolymp

0 bIC COCAUHCHU S U
http://him.1septembe
r.ru
https://resh.edu.ru/

MTOI'O 34 1 2
11 KJIACC
Ne | Ha3zBanue Koua- | Koa-Bo yacos | Kos-Bo DJIeKTPOHHBIN
pa3aejga, TeMbl | BO Ha 4acoB Ha 06pa3OBaTeJIbHLIﬁ
4aco | MPaKTHYeCKH | KOHTPOJbHBI | pecypc
B e padoThbI e padoThI
1 | CtpoeHue 0 0 http://chem.rusolymp.r
aTOMOB. u
[Tepuoanuecku http://him.1september.r
U 3aKOH U u
[Mepuoamuecka https://resh.edu.ru/
s CUCTEMA
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http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://chem.rusolymp.ru/
http://chem.rusolymp.ru/
http://him.1september.ru/
http://him.1september.ru/
https://resh.edu.ru/

XUMHYECKHUX
37eMeHTOB J1.

H. Menneneena

Crtpoenue http://chem.rusolymp.r
BEIIICCTBA. u
Mmuoroob6pasue http://him.1september.r
BEILICCTB u
https://resh.edu.ru/
XUAMHYCCKHEC http://chem.rusolymp.r
peakuuu u
http://him.1september.r
u
https://resh.edu.ru/
MeTas http://chem.rusolymp.r
u
http://him.1september.r
u
https://resh.edu.ru/
Hewmerasr http://chem.rusolymp.r
u
http://him.1september.r
u
https://resh.edu.ru/
CBsi3b http://chem.rusolymp.r
HEOpPraHU4Y€eCKHU u
X | http://him.1september.r
OpraHu4YCCKHX u
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BEIIIECTB
MeTobl 4 http://chem.rusolymp.r
IIO3HAHUS B u
XUMHAU. XUMUS http://him.1september.r
U XKU3Hb u
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