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HHOACHUTEJIBHAA 3AIINCKA

[TporpamMma 1o XMMUU Ha YPOBHE CpeHEro 001Iero oopazoBaHus pazpaboTaHa Ha
ocHoBe PenepasibHOTO 3ak0HA OT 29.12.2012 Ne 273-D3 «O06 o6pazosanuu B Poccuiickoit
Denepauun», TpedOBaHUN K pe3ybTaTaM 0CBOCHMsI (eiepalibHON 00pa30BaTeIbHON IPOrPaMMBI
cpennero obmiero oopazosanus (POIT COO), npencrapiieHHbIx B DenepaabHOM TOCyIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom KoHuenuu npemnoaaBanust yaeOHOTO IpeaMeTa « XUMHS» B
oOpa3oBaTeNbHBIX opranu3anusx Poccuiickoit @enepannn, pean3yromnX OCHOBHbIE 00pa30BaTeIbHbIE
IIPOrpaMMbl, U OCHOBHBIX N0JIokeHUH «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit denepannu Ha
nepuon 10 2025 rona» (Pacnopsxenue IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIX0JI0B K pa3pabOTKe MPOrpaMMbl 110 XUMUH, K ONPEIEICHHIO 00IIeH CTpaTeruu
oOyueHus1, BOCIIMTAHUS U Pa3BUTHsI 00yJarOIKUXCsl CpeACTBAMU yueOHoTo npeamera «Xumus» g 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBUIM KOoHIENTyalbHbIe osioxkeHuss ®I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH IIeJIeH, CoJiepKaHus, pe3yabTaToB 00y4eHus U TpeOOBaHUI K YPOBHIO
MTOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe o0pa3zoBaHne, OJydaeMoe BBITYCKHUKaMHU 00111e00pa3oBaTeIbHON OpraHu3aIlvH,
SIBJIIETCS HEOTHEMJIEMOH YacThI0 UX 00pa30BaHHOCTH. OHO CITYKUT 3aBEPIIAIONTAM ITAIIOM peaTH3aIHH
Ha COOTBETCTBYIOILIEM eMy 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYILKX LIETOCTHON CUCTEME
XMUMHUYECKOTO 00pa3oBaHusl. DT IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPObl, GOPMUPOBAHUS
MHPOBO33pEHHUS U O0IIeH KYIbTYphI UEJIOBEKA, a TAKKE KOJIOTUYECKH 0O0CHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOMN cpenie. Peannzyetcst xumuueckoe oOpazoBaHue 00ydaromuXcsi Ha YpOBHE
cpenHero oOriero 00pa3oBaHus CPeICTBAMHU YUeOHOTO NpeaMeTa « XUMHUs», COJIep:KaHnue U MOCTPOCHHE
KOTOPOTO OIpEeIEIeHbI B IPOrpaMMe 10 XUMUU € YUETOM CHeUPUKU HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHUU MPUPOJIBI U B MAaTEPUAIBHOM JKU3HH 00IECTBA, a TAKXKE C YUETOM OOIIMX IIeJiel ¥ MPUHIIUIIOB,
XapaKTEepPHU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI cpeAHero obuiero oopasosanust B Poccuiickoii
denepanuu.

XUMUS KaK 3JeMEHT CHCTEMBI €CTECTBEHHBIX HAyK UI'pacT OCO6YIO poOJib B COBpeMeHHOﬁ
OUBUIN3allUH, B CO3JaHNN HOBO# 0a3nl MaTepI/IaJIBHOfI KYJIbTYPHI. Ona BHOCHUT CBOM BKJIaad B
q)OpMI/IpOBaHI/IC paluOHAJIBHOTO HAYYHOI'O MBIIIIJICHUS, B CO3JJAHUC LICJIOCTHOT'O MPCACTABJICHU A 00
OKpYyXXKaromeM MHUPE KaK 0 CAUHCTBE IPUPOJAbI U YEJIOBCKA, KOTOPOC (1)0pMI/IpyeTC$I B XMMHH Ha OCHOBC
IOHUMAHUA BCIICCTBCHHOT'O COCTaBa OKPYKAOIICT0 MHUPa, OCO3ZHAHUA B3aUMOCBA3H MCK Y CTPOCHUCM
BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMHU 00JIaCTIMH IIPpUMCHCHM.

TecHo BSaHMOHCﬁCTBYH C ApYrumMu €CTCCTBCHHBIMH HayKaMU, XUMU CTaJIa HEOThEeMJIEMOI YaCThIO
MHpOBOﬁ KYJIBbTYPHI, HGO6XO)II/IM]':>IM YCJIOBUEM YCIICIIHOT'O TPpyAa U )KU3HU KAXKIOTO HJICHA O6HleCTBa.
COBpeMeHHaH XUMHUA KaK HayKa CO3UAATCIIbHAA, KaAK HayYKa BBICOKHUX TEXHOJIOTUI HallpaBJICHA HAa PCHICHUC
r100aJIbHBIX HpO6JI€M YCTOIZHHBOFO pa3BUTHA 9YCJIOBCYECTBA — CBIpBeBOI\/'I, 3HepreTquCKOﬁ, HHH.ICBOﬁ,
9KOJIOTUYECKOM 0€301IaCHOCTH U OXpaHbI 31I0POBbA.

B cooTBercTBHU € 0OIIMMH 1ENAMU U IPUHIIUIIAMU CPEIHEro o0I1ero o0pa3oBaHus CoJlepKaHue
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO IOJITOTOBKY 00YYarOIIUXCs, HEOOXOJUMYIO UM JUIs BEIPAOOTKH MUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIECIIHOTO BKJIIOUYEHUS B )KU3Hb COLIMYMa, MPOJIOJDKEHHUS 00pa30BaHUs B Pa3IMUHBIX
001acTsX, He CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.



CocraBnstomumMu npeaMeTa « XUMUsD» SBISIOTCS 0a30BbIe Kypehl — «OpraHudeckast XuMus» u
«O01as 1 HeopraHuveckass XMMUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP>KaHUs KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOIf HAYKH: CHCTEMA 3HAHUH TI0 HEOPraHMUYECKOW XUMUHM (C BKIIFOUYCHUEM 3HAHUH U3 00IIeH XUMUN) U
opranndeckoil xumuu. opmMupoBaHue JAHHOW CHCTEMBI 3HAHUH MTPHU U3YYCHUHU TIPEAMETa 00eCTIeYBaCT
BO3MOYHOCTb PACCMOTPEHUS BCET0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U
TEOPUN XUMHUH.

Crpykrypa coaepxkanus KypcoB — «Opranmueckas XuMus» 1 «O01as 1 HeopraHndecKass XuMUsD
copMHpoBaHa B MPOTrpaMMe 10 XMMHH Ha OCHOBE CHCTEMHOTO IOAX0/1a K U3YUYEHHIO YIeOHOTO
MaTtepuaia U 00yclioBIeHa UCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTUEM 3HAHUN Ha ONPEIENEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMuecKoil XuMUM BEIIeCTBAa PacCCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUH CTPOECHUS OPraHNYECKUX COEAMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUUECKUX U
AJIEKTPOHHBIX MPEACTABIECHUN O CTpOeHUH BelecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BEIeCTBax JAlTCs
B Pa3BUTUU — OT YIJI€BOJIOPOJIOB JI0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coeTuHeHM. B kypce
OpraHMYECKON XMMUU MOJIY4aroT pa3BUTHE c(hOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs
[epBOHAYAJIbHBIE NPEACTABIECHUS O XUMUUECKOMN CBS3M, KJIACCU(PUKAIIMOHHBIX TPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, 0 XUMUYECKOU peakIuu.

[Tox HOBBIM yTJI0M 3peHus B peameTe « XUMus» 6a30BOro ypoBHs pacCMaTpUBAETCs U3yYEHHBIN Ha
YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs TEOPETUICCKUN MaTeprall M (PaKTOJIOTHIECKHE CBEICHHS O
BCIIIECTBAX U XUMHYECKOU peaKkmuu. TaK, B 4aCTHOCTH, B KypCeC ((O6HIa$I N HCOPraHU4YCCKasA XUMMUI»
00yJaromuMcs PEI0CTABISETCS BO3MOXHOCTh OCO3HATh 3HAYCHHUE TIEPUOTMTIECKOTO 3aKOHA C
00IIeTEOPETUYECKUX H METOIOJIOTHUECKHIX TTO3UIINH, TITy0Ke MOHITh HCTOPUYECKOE H3MEHEHUE (PYHKITHIA
ATOTO 3aKOHA — OT 0000IIaroIIe 0 0OBSICHSIONMEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaKHEUMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAaX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKHUX PEaKLUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nonostHsieTcs B Kypcax 10 u 11 kimaccoB 3iieMeHTaMu COJIEpKaHMS, UMEIOIIMMU KYJIbTYPOJIOTHUECKUN U
MIPUKIIAIHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3H XUMHH C JPYTUMU HAyKaMU,
PacKpbIBAIOT €€ POJIb B MO3HABATEIBLHON U MPAKTUYECKOM JIeATENIHHOCTH YEJI0BEKa, CIIOCOOCTBYIOT
BOCITUTAHHIO YBAXKEHHS K IIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKECHUA XUMUH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBbIX ITPOOJIEMax,
CBSI3aHHBIX C XUMHEH, KpUTHUECKU OCMBICIIMBATh HH()OPMALIUIO U IPUMEHSTH €€ Ui MOTIOJTHEHUSI 3HAHUH,
pElIeHNS UHTEJUIEKTYaIbHBIX U KCIIEPUMEHTAIIbHBIX UCCIIEI0OBATENBCKUX 33/1a4. B 11e5mom conepxanue
y4eOHOro npeaMera «XUMHUsD» TaHHOTO YPOBHS U3YUY€HHUs OPUEHTHPOBAHO HA (pOpMHpOBaHHE Y
00yuaronmxcs MUPOBO33PEHUECKON OCHOBBI I MOHUMAaHUS PUIOCO(PCKUX UACH, TAKUX KaK:
MaTepHUagIbHOE eJMHCTBO HEOPTaHUYECKOTO M OPraHMYECKOro MUPa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB
UX COCTaBOM U CTPOEHHEM, [T03HABAEMOCTb MIPUPOIHBIX SBICHUI MyTEM SKCIIEPUMEHTA U PELLICHUS
MIPOTUBOPEUYUI MEXKy HOBBIMU (DaKTaMU U TEOPETUUECKUMH MPEANOCHIIKAMHU, 0CO3HAHUE POJIM XUMUU B
PELICHUH YKOJIOTUYECKUX MPOOIIeM, a TaKxke nmpolieM cOepekeH s SJHEPTeTUYECKUX PECYPCOB, ChIPhS,
CO3/IaHUsI HOBBIX TEXHOJOTUM U MAaTEpPUAJIOB.

B nnane peuieHud 3a1a4 BOCIIMTAHUS, Pa3BUTHUA U COLTUAJIN3allUN 06yqa101111/1xc;1 IIPUHATBIC
nporpaMMoﬁ MO XUMHHU MMOAXOAbI K OIIPCACIICHHUIO COACPIKAHUA U ITOCTPOCHUA IPCAMETA
npeaAyCcCMaTpuBarOT CI)OpMPIpOBaHI/Ie YHUBCPCAJIBHBIX yLIe6HI>IX HeﬁCTBHﬁ, UMCIOIIUX 0a30BO€ 3HAUCHHE JJIA
Pa3JIMIHBIX BUAOB ACATCIBHOCTH: PCIICHUA npo6neM, IIOMCKa, aHaJInu3a U O6pa6OTKI/I I/IH(l)OpMaI_II/II/I,
HCO6XO,Z[I/IMLIX JJIA HpI/IO6peTCHI/I}I OIIBITa HpaKTHQCCKOﬁ 1 MCCIIeA0BAaTEIbCKOM ACATCIIBHOCTH,
3aHUMaIOIIEH Ba)KHOE MECTO B O3HAHUU XUMMUHU.



B mpaktuke nmpernoiaBaHusl XUMHU KaK Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMsl, TaK U HAa YpOBHE
cpeanero o0riero o0pa3oBaHus, IPU OMPEACIICHUH COJIEPKATEILHON XapaKTePUCTUKH TeNIei n3ydeHus
IpeaMeTa HalpaBJIeHUEM MIEPBOCTEIIEHHON 3HAUNMOCTH TPAJMIIMOHHO TIPpU3HAETCS (POPMUpPOBAHHE OCHOB
XMMHMUYECKON HayKU KaK 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA
1 KaK OJTHOrO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C METOIMYECKOM TOUKH 3pEHUS TaKOM MOJXO0 K
OTIPE/ICNICHUIO LIEJIeH N3YUEHUs IIPEeIMETa SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUsI TIIaBHBIMU EJISIMU U3YUCHUS TIpeMeTa « XUMuUs» Ha 6a30BOM
yposHe (10 —11 kJ1.) siBASIFOTCS:

(hopmMupOBaHUE CUCTEMbI XUMUUECKUX 3HAHUI KaK BaXKHEHIIIEH COCTaBISIONICH €CTeCTBEHHO-HAYTHOM
KapTHUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KIKOUEBbIE MOHATHSA, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU
XUMHH, OCBOCHHUE S3bIKAa HAYKH, YCBOEHHE U IOHUMaHUE CYIIIHOCTHU JOCTYIHBIX 0000IIeHUI
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;
(dhopMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAaX MO3HAHMSI BELIECTB U XUMUYECKHX
peakuuii, He0OX0AUMBIX JUIsl TPUOOPETEHNS YMEHUN OPUEHTUPOBATHCS B MUPE BEUIECTB U XMMHUECKUX
SIBJICHUH, UIMEIOLIUX MECTO B IIPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB AESITETHLHOCTH, CBA3aHHBIX C HAOIIOAEHUEM U 00BSICHEHUEM XUMUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUEM TIPaBUIT 0€3011aCHOTO OOpaIeHus C BEIIECTBAMU.

Hapsiny ¢ aTuMm, coneprkaTelbHast XapaKTepUCTHKA eI U 3a7ad U3ydeHUs TIpeIMeTa B IporpaMmme
10 XUMHH YTOYHCHA U CKOPPEKTHUPOBAHA B COOTBECTCTBHUU C HOBBIMH IMTPHOPUTETAMU B CUCTEME CPECIHETO
o0Omrero oopazoBanus. CeroHs B IpeNoJaBaHHH XUMUH B OOJIbIIIEH CTENEHH OTAAETCS IPEAIOYTECHIE
MPAKTUIECKON KOMIIOHEHTE COJIepKaHus 00yUeHHs, OPHEHTHPOBAHHOW HA IMOJATOTOBKY BBIITYCKHHUKA
0011e00pa3oBaTEIbHON OPraHU3aIiy, BJIaICIONIET0 He HA00POM 3HAHUM, a PYHKIIMOHATILHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMU aKTUBHOTO IOJTyYCHHUSI 3HAHUH U IPUMEHECHHUS UX B
peabHOM )KU3HU ISl PEIICHUS MPAKTHUECKUX 3a/ad.

B cBs13u ¢ aTHM IIpU U3YYCHHUHU ITPCIAMETA «XUMHUS JOMHUHHUPYIOIICEC 3HAUCHUEC an/Io6peTa10T TaKHe
OCjan U 3aJa4u, KaK:

ajgarnTanusa o6yqafom1/1xca K YCJIIOBUAM IWHAMHWYHO PAa3BUBAKOLICTIOCA MUPaA, (bOpMHpOBaHI/IC
HUHTCJUICKTYAJIbHO pa3BI/ITOI>'I JIMYHOCTHU, TOTOBOU K caMoo6pa30BaHmo, COTPYAHHUYCCTBY,
CaMOCTOSATCIIbHOMY IIPUHATUIO I'PAMOTHBIX peHIeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallusX, CBSA3aHHBIX C
BCIICCTBAMHA U UX ITPUMCHCHUCM ;

q)OpMI/IpOBaHI/IC y 06yqa}01u1/1xc51 KIIFOYCBbBIX HABBIKOB (KJ'IIOLIGBHX KOMHCTCHHHﬁ), HUMCIOIINUX
YHUBCPCAJIbHOC 3HAUCHUC T PA3JIMYHBIX BUOB ACATCIIBHOCTH: PCIICHUSA HpO6JI€M, IIOMCKAa, aHajIn3a 1u
O6pa6OTKI/I I/IHCI)OpMaI_II/II/I, H606XOI[I/IMBIX JJIA HpI/IO6peT€HI/IH OIIbITa ACATCIIbHOCTHU, KOTOPAasAd 3aHUMACT
Ba’XKHOC MCCTO B IIO3HAHHMH XMMHH, 4 TAKIKC OJI1 OLICHKHU C IMO3UIIAH PKOJIOTHYECKOM 0e30macHOCTH
XapaKTepa BIUAHUA BCUICCTB U XUMHUYCCKUX IPOUECCOB HA OPraHU3M YCJIOBCKAa U MMIPUPOAHYIO CPCAY,

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEMH
oOyyaromuxcs: CHocOOHOCTH CAaMOCTOSITEILHO MPHOOPETaTh HOBBIE 3HAHUS IO XUMHUH B COOTBETCTBUH C
KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIb30BATh COBPEMEHHbIE MH(POPMAITMOHHBIE TEXHOJIOTUHU IS IOMCKa U
aHaIM3a yueOHON U HayqHO-TOMYJISIpHOM MH(OpMAIMU XUMUYECKOTO COAEPIKaHUS;

(bOpMI/IpOBaHI/IC U pa3BUTUC Y 06yqa101u1/1xc51 ACCOIIMATUBHOI'O M JIOTHYCCKOT'O MBIIIJICHHA,
Ha6J1IO,Z[aTCJ'ILHOCTI/I, CO6paHHOCTI/I, AKKYpPaTHOCTH, KOTOPLIC 0COOCHHO HeO6XO,Z[I/IMLI, B YaCTHOCTHU, IIpH
IIaHUPOBAHUHA U MTPOBCACHUU XUMUYCCKOT'O SKCIICPUMCHTA,



BOCIUTAHKUE Y OOyUaIOIMMUXCs YOSKIEHHOCTH B TYMAaHUCTUYECKON HAIPABICHHOCTU XUMUH, €€
BKHOU POJIU B PEHICHUH TJI00ATBHBIX MPOOIIEM PaIlMOHATBFHOTO MPUPOAOTIOIE30BaAHNS, TIOTIOJTHE HHS
JHEPreTHYECKUX PECYPCOB M COXPAHEHHS MPUPOJHOTO PAaBHOBECHSI, OCO3HAHUS HEOOX0MMOCTH
OepeKHOTO OTHOIICHHSI K IIPUPOJIC U CBOEMY 3JI0OPOBBIO, a TAK)KE MIPHUOOPETEHHUS OIBITA UCIIOJIL30BAHUS
MOJIYYCHHBIX 3HAHUW U NPUHATUSA TPAMOTHBIX PELICHUI B CUTYallUsIX, CBA3aHHBIX C XUMHYECKUMH
SIBJICHUSIMU.

B ygeOHOM miaHe cpeaHero oomiero oopa3zoBaHusi MpeaMeT «XUuMHsD 0a30BOT0 YPOBHS BXOIUT B
COCTaB MPeIMETHOM 00s1acTH «ECTeCTBEHHO-HAYIHBIC TIPEIMETHD.

OO11ee yncao 4yacoB, OTBEIEHHBIX /IS U3YYEHUS] XUMUHU, HAa 0a30BOM YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus, coctaBisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 vac
B HEJIETIIO).

COJAEPKXAHUE OBYYEHMUSA
10 KJIACC
OPITAHUYECKAS XUMMUSA
TeopeTnyeckne 0CHOBbI OPraHUYECKOI XUMHH

[Ipenmer oprannueckoit XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
B [TOJIyYE€HUU HOBBIX BEILIECTB U MaTepuaynoB. Teopus CTpOEHUSI OPraHUYECKUX COETUHEHUH A.
M. BytnepoBa, €€ ocHOBHBIE MOI0KeHUsI. CTpyKTypHBIE (hOPMYJIbI OPraHNYECKUX BemecTB. [ 'omoorus,
n3oMepusi. XUMUYeckas CBSI3b B OPraHM4eCKUX COSAMHEHUSIX — OJJUHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenue o kKinaccudukanuu opranndeckux Beuiects. HomeHknarypa opraHun4eckux
COeIMHEHUH (cucTeMaThyeckas) 1 TpUBUAIbHbIC Ha3BaHUS BaXKHEHIINX MPEICTaBUTENCH KIIaCCOB
OpraHMYECKUX BEIECTB.

OKCIIEpUMEHTAIIbHBIC METO/IbI U3YYCHHSI BEIIECTB U MX MPEBPAIICHUN : 03HAKOMJICHHE ¢ 00pa3iaMu
OpPraHUYeCcKUX BEIIECTB U MaTepHaIaMy Ha UX OCHOBE, MOJICIIMPOBAHUE MOJICKYJ OPTaHUYECKUX BEIICCTB,
HaOJII0/ICHUE U OMHMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB IO TPEBPAIICHUI0 OPraHUYECKUX BEIIECTB TIPU
HarpeBaHuu (TU1aBJaeHUe, 0OyrIMBaHUE U TOPEHHE).

YriaeBoaopoanl

AJIKaHBI: cOCTaB U CTPOCHHC, TOMOJIOTHYECKUI pAa. MertaH u 3TaH — HpOCTGﬁIHHG NpCaACTaBUTCIIN
AJIKaHOB: (1)I/I3I/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA (peaKI_[I/II/I 3aMCIICHUA U FOpeHI/IH), HaXO0XACHUC B IIPHUPOIC,
MOJIYYCHHEC U IPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAan. OTUjEH MMPOIMUJICH — HpOCTeI\/'IIJ_II/Ie
MPpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA (peaKI_[I/II/I ruapupoBaHus,
raJIOrCHUPOBAHUS, TUAPATALIUNU, OKUCJIICHUA U HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHUC U ITPUMCHCHHC.

Ankaauensl: OytaaueH-1,3 u metunOyranueH-1,3: cTpoenne, BaKHeHIIne XUMUYECKUE CBOMCTBA
(peakus nonumepusanun). [looyyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.



AJKUHBI: cOCTaB U 0COOEHHOCTU CTPOEHMSI, TOMOJIOTMUECKUH Psil. ALIETUIIEH — IPOCTEUIIMMA
MIPEJCTaBUTEINb ATKHHOB: COCTAB, CTPOCHNUE, (pU3nYecKre 1 XUMHUUECKUE CBOMCTBA (peaKiuu
TUIPUPOBAHUs, FaJOr€HUPOBAHUS, TUAPATALIH, TOPEHMS] ), IOJyYEHUE U IPUMEHEHHUE.

Apensl. beH3out: cocras, cTpoeHne, PU3MUECKUE U XUMHUECKUE CBOHCTBA (peakuu
raJoreHUPOBAHMS U HUTPOBAHUS), IOJIy4€HHE U IPUMEHeHue. Tonyon: cocmas, cmpoenue, puzuieckue u
Xumuueckue ceolucmea (peakyuu 2an02eHupPo8ans U HUMpOBaHus), noaydenue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHYeCKast CBA3b MEX1y YIJIEBOAOPOAAMH, IPUHAUIEKAIUMU K
pa3IMYHBIM KJIACCaAM.

[IpupoaHble HCTOYHUKH YTaeBoA0poa0B. [Iprupoanblii ra3 u nonyrHele HedTsHbIE ra3bl. Hedts u eé
npoucxoxaeHue. CriocoOwl nepepadoTKu He(TU: IEPEroHKa, KPEKUHT (TEPMUYECKUN, KaTaTUTUYECKUI),
nupoau3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHUE B TPOMBIIIIIEHHOCTH U B ObITy. KameHHbII
YTOJIb ¥ TIPOJIYKTHI €r0 MepepadoTKH.

OKCIEepUMEHTATbHBIC METOIbl M3YYEHHUS BEIIECTB M MX MPEBPAIICHUIN: 03HAKOMJIEHHE ¢ 0Opa3iamMu
miacTMace, KaydykoB M pe3uHsl, Kojutekiuu «He@tb» u «YT0sb», MoIenMpoBaHIE MOJIEKYI
YTJIEBOJIOPOJIOB M TAJIOTEHOITPOU3BOHBIX, MPOBEJICHUE MPAKTHYECKOW PAOOTHI: TIOJIYICHHE dTUJICHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérabie 3a1ayn.

Boruncnenus o ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJHOTO U3 UCXOTHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

Kuciopoaconep:kauye opranuueckue coeInHeHHsI

HpeHeJ'IBHBIe OJHOATOMHBIC CIIMPTHI. MeTaHoa ¥ 3TaHOII: CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC U XUMHYCCKUC
CBOMCTBA (peaKI_II/II/I C aKTUBHBIMH MCTAaJULIaMH, IaJIOTCHOBOAOPOJaMH, FOpCHI/Ie), IMPUMECHCHHC.
BonopongIe CBA3U MCKY MOJICKYJIaMHU CIIMPTOB. HeﬁCTBHe MCTAHOJIa U 5TaHOJIa Ha OpraHu3M YCJIOBCKaA.

MHuoroaToMHEIE CITUPTHI. OTUIICHTIINKOJIb U TIIMOEPUH: CTPOCHUC, (bHSI/I‘ICCKI/IC U XUMHWYCCKHEC
CBOMCTBA (B3aHMOHCﬁCTBHe CO IICJIOYHBIMHU ME€TaJJIaMH, KAYECTBCHHAA pCaKlusd Ha MHOIOATOMHBIC
CHI/IprI). IICI‘/'ICTBI/IC Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMOCpPrUHA U OTHIJICHTJIMKOJIA.

@DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKHEe U XMMUUECKHUe CBOMCTBA. TOKCHYHOCTH (eHOoTa.
[Ipumenenue denoua.

Anbaerunibl U kemorwvl. DopMabIeTuI, aleTaabACTHl: CTPOCHHE, (PU3NYECKUE U XUMUYCCKUE
CBOMCTBa (peaKIui OKUCICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIUN), TOJIyYeHUE U TPUMEHEHUE.

O,Z[HOOCHOBHI)IC MMpEACIIbHBIC Kap6OHOBBIe KHCJIOTBI. MypaBLI/IHaSI H YKCYCHAas KHUCJIOTBI: CTPOCHHUC,
(I)I/ISI/ILICCKI/IC U XMMHYECKHE CBOMCTBA (CBOI\/'ICTBa, O6H_[I/Ie JUIsL KJIacCa KUCIIOT, pCaKus 3TepI/I(1)I/IKaI_II/II/I),
MOJIY4YCHHUEC U IPUMCHCHUC. CTeapI/IHOBaH " OJICMHOBAs KUCJIOTHI KaK MPEACTABUTCIIN BBICHINX Kap6OHOBLIX
KHCIOT. MbIja KaK COJIM BBICHINX Kap6OHOBBIX KHUCJIOT, KX MOIOIICC JIeHiCTBHUE.

CrnoxHuble 3(hupbl KaK IPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MApou3 cloKHBIX 3¢UpoB. Kupbl.
I'mpponus xupos. [Ipumenenue xupos. buosornyeckas posb KUPOB.



VYTraeBoipl: cocTaB, Kiaccu(uKanus yrieBo10B (MOHO-, M- U MoJimcaxapuabl). [ moko3a —
MPOCTEHIINI MOHOCAXapUa: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3UUECKUE M XUMHYECKHE CBOMCTBA
(B3aumozeiictBue ¢ ruapokcuaom Meau(Il), okucinenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OpOKEHHE IIFOKO3bI), HAX0KJIEHUE B IPUPOJIE, IPUMEHEHNE, OMOJIOrMUECcKas POJib.
dorocunTe3. PpyKkTo3a Kak U30MEp IIIIOKO3bI.

Kpaxman u nenntonosa kak npupoHbie noaumepsl. CTpoeHHe Kpaxmaia U 1ejutoso3bl. Puznueckue
U XUMHUYECKHE CBOMCTBA Kpaxmaiia (TUApOoJIn3, KaueCTBEHHAs pEaKlts C HOJI0M).

OKCIIepUMEHTAJIbHBIE METO1bl U3YYEHUS BEIIECTB U UX MIPEBPALLEHUI: IPOBEACHHE, HAOIIOICHUE U
ONMCAaHNE JEMOHCTPALIMOHHBIX ONIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJTHOATOMHBIX
cupToB (oKHcIeHHe 3TaHoJa okcuioM Menu(1l)), MHOroaToMHBIX CIMPTOB (B3aUMO/IEHCTBHE TIIMIIEPUHA C
ruapokcuoM mean(ll)), anpaernos (OkuciieHne aMMHavyHbIM pacTBOpoM okcuia cepedpa(l) u
ruapokcuaom mean(ll), B3aumoaelicTBre Kpaxmana ¢ H0/10M), IPOBEJIEHUE MPAKTUYECKON pabOThI:
CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTBI.

Pacuérabie 3a1a4n.

Boruncnenus o ypaBHEHHIO XMMHUYECKOHN peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIM POAYKTa pEeaKLIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJHOIO U3 UCXOTHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIIIH).

A30TCOIepKaIe OPraHnIeCKUE COCAMHCHHUS.

AMUHOKHUCIIOTHI Kak aM(pOoTepHble OpraHnyeckue coequHeHus. Gu3nueckrue u XuMu4eckre CBOMCTBa
aMUHOKHCIIOT (Ha puMepe rmnuHa). bruongornueckoe 3HaueHne aMuHOKUCIOT. [lenTuab.

Benku kak mpupoIHBIC BEICOKOMOJICKYIIIPHBIC coeIMHeHNs. [IepBruHast, BTOpUYHAS U TPETUIHAS
CTPYKTypa 0eIK0oB. XMMUYECKHE CBOMHCTBA OCIIKOB: THJIPOJIN3, JICHATYpAIlKsl, KaUeCTBEHHBIC peaKIluy Ha
OeJIKH.

OKCIIepUMEHTaJIbHbBIC METOAbl N3YUCHHS BEIISCTB U UX IIPEBPAIICHUN : Ha6J'II-OI[eHI/IC " OIITMCaHHEC
ACMOHCTpPAIlMOHHBIX OIIBITOB: ACHATYpal s 0enIKoB IIpHU Harp€BaH1uu, IBECTHLIC PEAKIIUU OEIKOB.

BrbicokomolieKky/isipHbIe COeTMHEHH s

OCHOBHBIC TTIOHSTUS XUMHH BBICOKOMOJICKYJIAAPHBIX COCJIMHEHU U MOHOMCD, IIOJIUMEP, CTPYKTYPHOC
3BCHO, CTCIICHb NIOJIMMCPU3ALUU, CPCAHASA MOJICKYJIApHAA Macca. OcHOBHBIE MCTOJbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ — HOJIMMECpU3alus U IMMOJIUKOHACHCAL WA,

OKCHEePUMEHTAIBHBIC METOIbI M3YUCHUS BEIIECTB M UX IIPEBPAIICHHN : 03HAKOMIICHUE C O6pa3LIaMI/I
MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexXnpeaIMeTHBIE CBSI3H.

Peanuzanus MCKIIPCIMETHBIX CBs3EH IIpU NU3Yy4YCHUU OpF&HH‘-ICCKOfI xumuu B 10 kiacce
OCYIICCTBJIACTCA 4CPEC3 UCITOJIb30BAHUC KAK O6H.[I/IX CCTCCTBCHHO-HAYYHbBIX HOHHTHﬁ, TaK U HOHﬂTHﬁ,
ABJIIFOINUXCA CUCTEMHBIMU UTS OTACIIBHBIX ITPEAMCTOB €CTCCTBCHHO-HAYYHOT'O ITUKIJIA.



OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUMIOTE3a, 3aKOH, TEOPHS, AHAIIH3,
CUHTE3, KJIacCU(UKAIHS, IEPUOTUIHOCTD, HAOIIOICHNE, U3MEPECHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE.

®du3uka: MaTepus, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUM YPOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSIHHE BEIIECTBA, (PU3NIECKUE BETMYMHBI U €IUMHUIIBI HX
U3MEPEHUSL.

Buonorus: xierka, opranusm, 6nochepa, 0OMEH BEIIECTB B OpraHu3me, (POTOCUHTE3, OMOJIOTHUECKH
aKTHBHBIE BelecTBa (OCIKH, YrIIeBOIbI, XKUPHI, (DEPMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MI0JIE3HBIE HCKOTAEMBbIE, TOTUINBO, PECYPCHI.

TexHonorns: MUIICBLIC ITPOAYKTBI, OCHOBBI PAllTMOHAJIBHOTO IMUTAHW, MOOIIHUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETHYCCKUC ITPErapaThbl, MaTCpUajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKNX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHHUYECKAS XUMMUAA

Teopeanecm{e OCHOBbI XUMHH

XHUMHUYECKUH dJIeMEeHT. ATOM. SIIpo aTromMa, U30TOIBI. DJIEKTPOHHAs 000JI0YKa. IHEPreTUUECKHE
YPOBHH, MOIypOBHH. ATOMHBIC OpOHTANH, S-, P-, 0- 371eMeHTbI. OCOOEHHOCTH pacIpe/IeICHHUs IIEKTPOHOB
0 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(PUTypaIusi aTOMOB.

IIepuoanueckuii 3akoH u [lepruoanyeckas cucrema xuMmuieckux 31eMmeHToB [[. . Menieneena.
CBs3b nepuoinueckoro 3akona u Ilepuoanueckoit cucrembl xuMudeckux aementoB . M. MenneneeBa ¢
COBPEMEHHOM TEOPHUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX MU MPOCTHIX M CJOXKHBIX BEIIECTB 0 TPYIIaM U IepruoaaM. 3HaYeHHE MEePHOTUIECKOrO
3aKOHa B Pa3BUTHH HAYKHU.

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b. BUAbI XUMHUUECKON CBSI3U (KOB&HCHTH&H HCIOJISIpHAsA U
ToJIApHasA, NOHHAas, MeTaJ'IJ'II/I‘leCKaH). MexaHu3MbI 06pa3013aHI/1;1 KOBaJICHTHOU XMMHYECKOH CBA3U
(O6MCHHI>II>1 u HOHOpHO'aKHeHTOpHLIﬁ). BO,[[OpOI[HaH CBsI3b. BaJleHTHOCTB. aﬂeKTpOOTpI/ILIaTeHLHOCTL.
Crenenb okuciieHus. MIoHBI: KATHOHBI U aHHOHBI.

BemectBa MOJICKYJIAPHOT'O U HEMOJICKYIIAPHOTO CTPOCHUA. 3aKoH ITOCTOSIHCTBA COCTaBa BCIICCTBA.
Turnsl KPpUCTAITNINYCCKUX pCIJ_IéTOK. 3aBHCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCTaHHI/IqCCKOﬁ pCI_HéTKI/I.

[TonsTe o aucniepcHbIX cucTemax. McTuHHbBIE M KOJUIOMAHbBIE pacTBOPLL. MaccoBast 10J1 BELIECTBA
B pacTBOpE.



Knaccugukamnus HeopraHndeckux coenHeHnii. HomeHkmatypa Heoprann4eckrux BeUiecTB.
I'eneTndeckas CBsI3b HEOPraHUYECKUX BEILECTB, IPUHAUICKAIIUX K PA3IUYHBIM KJIACCAM.

Xumunyeckas peakuus. Kiaccupukanus XuMUUECKUX peakuii B HEOPraHUYECKOM U OpraHuyecKoi
XUMHH. 3aKOH COXPaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAILEHUs JHEPTUH [TPU XUMUYECKUX
peakumsx.

CkopocTh peaknuu, e€ 3aBUCUMOCTh OT Pa3InuHbIX (hakTopoB. OOpaTHMbIe peakuyu. XUMUIECKOe
paBHOBecue. DAKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMHUYECKOro paBHoBecus. [Ipunnun Jle [latense.

OnexTponauTHueckas quccouuanus. CunbHble U caalble 31eKTpoanuThl. Cpesia BOJHBIX pacTBOPOB
BEIIECTB: KUCJasl, HEUTpaabHas, LEJ0YHasl.

OKHUCIINTEIBHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

OKCIEePUMEHTATbHBIC METOIbl M3YUEHUS BEIIECTB U UX MPEBPAIICHUN : JJEMOHCTPAIUS TaOIHI]
«ITepnoanyeckas cucteMa xumudeckux 3neMeHToB /1. . MenneneeBay, n3ydeHue Moienen
KPUCTAJUTMYECKUX PEIIETOK, HAOIOICHHE
¥ OTIMCaHUE JEMOHCTPAIIMOHHBIX U TaOOPATOPHBIX OMBITOB (Pa3oKEeHHE MEPOKCH A BOJAOPO/Ia B
MIPUCYTCTBUU KaTaanu3aTropa, ONpeaesieHue Cpebl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO
WHJIMKATOpa, PeaKI[iu HOHHOTO 00OMeHa), MPOBECHUE TPAKTUIECKON pabOThl «BiusHMe pa3mudHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKON PEaKIINM.

Pacuérhbie 3amaun.

Pacuérbl o ypaBHEHUSM XUMHUYECKUX PEaKIUi, B TOM YHCIIE TEPMOXUMUUECKHE PACUEThI, paCu&ThI
C MCIOJIb30BaHUEM MOHSATHUS «MAcCOBasi 10JI BELIECTBAY.

Heopranuueckasi xummusi
Hewmetamnsl. [lonoxenue nemeramioB B [lepuoauueckoit cucteMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa 1 0COOEHHOCTH CTpOEHHUSI aTOMOB. DH3UYECKHE CBOMCTBA HEMETAILIIOB. AJIJIOTPOTIHUS

HEMETaJUIOB (Ha mpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAKHEHIIINX HEMETAJIIOB (TAJIOT€HOB, CEphl, a30Ta, pochopa, yriepoaa u
KPEMHHS) ¥ KX COCTMHCHHUH (OKCHUIOB, KHCIOPOICOIEPIKAIIMX KUCIOT, BOJIOPOIHBIX COCTUHCHUM ).

HpI/IMeHeHI/Ie Ba)KHEHIIINX HEMETAJIOB U UX COCJIMHCHUM.
Mertannsl. [lonoxxeHue METaIIoOB B HepnonnquKoﬁ CUCTEMC XUMHNYCCKUX DJICMCHTOB I[
W. Menneneena. OcoOeHHOCTH CTPOCHHSA SJICKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB. O6IJ_II/IG (1)I/ISI/I‘IGCKI/IC

cBolicTBa MeTajioB. CIIJIaBbl METAJLIOB. 3HeKTpOXHMquCKHﬁ paa HaprI)KeHI/Iﬁ MCTAJIJIOB.

XUMUYECKUE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPHil, Kalluii, KaNbIIWii, MAarHUH, ATFOMUHUHN, [TUHK,
XpOM, JKeJe30, Me/Ib) U X COCTUHEHUH.

O6H_[I/Ie CIIOCOOBI MOJIy4YCHUS MCTAJIJIOB. HpI/IMeHeHI/IC METAJIJIOB B 6LITy N TCXHUKCE.

OKCHEePUMEHTAIbHBIC METOIbI N3YYCHHUS BCIIECTB M UX IPEBPAICHMIA ; HN3Y4YCHHC KOJUICKIINU
«Metaisl u CIIJIaBbI», 06p8.3]_IOB HEMCTAJIJIOB, pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1aY, Ha6J'IIOIlCHI/Ie n




OTIMICAHWE JEMOHCTPAIIMOHHBIX U TAOOPATOPHBIX OIMBITOB (B3aMMOJICHCTBUE THAPOKCHUIA ATFOMUHUS C
pacTBOpaMu KHUCJIOT U IIEJI04Yei, KaYeCTBEHHbIE PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérabie 3a1a4n.

Pacuétel Macchl BemiecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE MIIH
00BEMY OZJHOTO M3 YUACTBYIOIIMX B PEAKIMH BEIIECTB, PACYETHI MACCHI (00BEMA, KOJIMYECTBA BEIIECTBA)
IMPOAYKTOB pCaKUnun, €CJINU OAHO U3 BCUICCTB UMECT IIPUMCCH.

XuMuA 1 ;KU3Hb

Ponb xumun B o6ecrieueHuH 3KOJ0THUYECKON, JHEPreTUYECKON U MUIIEBOM 0€3011aCHOCTH, Pa3BUTHH
MeIuUUHBL [[oHATHE 0 HaydHBIX METO1aX MMO3HAHUS BEIECTB U XMMUYECKUX PEAKIIH.

[IpencraBienust 00 OOMKMX HAYYHBIX TPUHIIMIIAX POMBILIUIEHHOTO MMOTY4YE€HHUs BaKHEHIINX
BEIIECTB.

Yenosek B MUPEC BEHICCTB 1 MAaTCPUATIOB: BaKHEHIITNE CTPOUTCIIbHBIC MaTCpUalbl,
KOHCTPYKIHMOHHBIC MaTCPpHAJIbl, KPACKH, CTCKJIO, KEPAMHUKaA, MaTCpUalibl JJIA SJICKTPOHUKH,
HaHOMAaTCpHaJbl, OpTaHUYCCKNEC U MUHEPAJIbHBIC y1106peH1/I51.

XUMHA U 3J0POBEEC UCIIOBCKA: IMpaBUJjia UCIIOJIBb30BaHUA JICKAPCTBCHHBIX NIPCIIapaToB, IMpaBujia
0€301acHOTO UCIOJIB30BAHUS MTPENapaToB OBITOBON XUMUHU

B [IOBCEIHEBHOM JKU3HU.

MexxnpeaMeTHEIE CBSI3U.

Peanuzarus MexnpeIMEeTHBIX CBSA3EH MpH U3ydeHUHU 00IIel 1 HeopraHndeckol xumuu B 11 kiacce
OCYILIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHATHH,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATUA: Hay‘leIﬁ (baKT, THUIIOTE3a, 3aKOH, TCOPHUs, aHaJIu3, CHHTES,
KJ'IaCCI/I(bI/IKaI_[I/IH, MNEPUOANIHOCTD, Ha6J'IIOI[CHI/Ie, OKCIICPUMECHT, MOACTIUPOBAHUEC, UBMEPCHUC, SIBJICHUC.

dusuka: MaTepusi, JHEPrus, Macca, aTOM, JICKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
Pa0aKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKHU YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE
BellleCcTBa, PU3NUYECKUE BEIIMUYMHBI ¥ €IMHMIIBI UX U3MEPEHUS, CKOPOCTb.

buomnorus: KJICTKA, Opraiu3m, 5KOCUCTEMA, 6noc¢)epa, MaKpO- U MUKPOSJIECMCHTbI, BUTAMHHBI, obMeH
BCIICCTB B OpraHu3Me.

Feorpa(bml: MUWHCPAJIbI, TOPHBIC TOPOJbI, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHoorus: XuMu4eckas MPOMBIINIJICHHOCTb, METAJLITYPIrus, IPOU3BOJACTBO CTPOUTCIILHBIX
MaTepuaioB, CEIIbCKOXO03MCTBEHHOE IMPOU3BOACTBO, IMUIICBAA MPOMBIIIJICHHOCTD, (I)apMaI_ICBTI/I‘IeCKa}I
MPOMBIINIJICHHOCTD, IMMPOU3BOACTBO KOCMETHUYCCKUX ITPECTIapaTOB, IPOU3BOACTBO KOHCTPYKIIHUOHHBIX
MaTeprualoB, SJICKTPOHHAs NPOMBIIIJIICHHOCT, HAHOTCXHOJIOTUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMEBI 110 XM HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUM A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHHS 00YJAIOIUMUCS TTPOTPaAMM
cpeanero o0rmiero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U IPeAMETHBIM). HaydHo -MeTo qrueckoi
OCHOBOH /1715 pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOSHHS TPOTPAMM CPEIHETO 00IIero oopa3oBaHus
SABJISICTCA CHCTCMHO-ILC?ITGHLHOCTHBIﬁ IIoaAXod.

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM MOJIX0/I0M B CTPYKTYpPE JUYHOCTHBIX PE3yIbTaTOB
OCBOEHUS IIpeIMeTa «XUMUs» Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHUsl BbIICIECHBI CIEAYIOIINE
COCTaBJISOLIHE!

0CO3HaHHE OOYYAIOIIMMUCS POCCUMCKON TPaXKTAHCKON UICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTH M CAMOOIIPENIETICHUIO;

HaJIn4Yue MOTHBAITUHU K 06y‘-I€HI/IIO;

[eJICHANTPaBICHHOE Pa3BUTHE BHYTPEHHNUX YOCKICHUN JTMIHOCTH HA OCHOBE KITFOYEBBIX IIEHHOCTEN 1
HMCTOPUYECKUX TPAIUINK 0a30BOI HAYKH XUMUH,

TOTOBHOCTb U CITIOCOOHOCTH OOYUYAIOIIMXCSI PYKOBOACTBOBATHCS B CBOCH JIEATEILHOCTH IIEHHOCTHO -
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYITAMH IIEJTIOCTHOM CUCTEME XUMUUYECKOTO 00pa30BaHUs;

HaJIM4Yue IPaBOCO3HAHUS SKOJOTHYECKON KyIbTYpPhI U CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTD
KU3HEHHBIC [ITaHbI.

JImuHOCTHBIE PE3YIbTAaThl OCBOCHUA IMPEAMETA «X MU JOCTHUI'AaOTCsA B €IMHCTBEC y‘Ie6HOI71 n
BOCIHUTATCIIBHOM ACATCIIBHOCTH B COOTBECTCTBHUU C T'YMAHUCTUYCCKUMU, COONUOKYJIbTYPHBIMH, TYXOBHO -
HPaBCTBCHHBIMU LICHHOCTAMU U UACaIaMU pOCCHﬁCKOFO I'paXaaHCKOI'o 06H_[eCTBa, IIPHUHATBIMU B
O6H.I€CTB€ HOpMaMH U IIpaBUJIaMU IOBEACHM, CHOCO6CTBYIOH_[I/IMI/I mponeccaMm CaMOIIO3HaHUAA,
caMOpa3BUTUA U HPaBCTBCHHOI'O CTAHOBJICHUS JIMYHOCTHU 06yqa10mnxc;{.

JInuHOCTHBIC PE3yJIbTaTbl OCBOCHUS IPEAMCTA «XHUMUS» OTpaXaroT C(bOpMI/IpOBaHHOCTB OIIbITa
MO3HABATEIbHOM U HpaKTquCKOﬁ JACATCIIBHOCTH 06yqa}01u1/1xc;1 110 pCajin3all ITPUHATBIX B 06H_ICCTB6
HeHHOCTCﬁ, B TOM 4HCJIC B 4aCTH:

1) rpasKIaHCcKOro BOCIMTAHUS:

0CO3HaHMS 00yJarOIIMMHUCS CBOMX KOHCTUTYILIMOHHBIX ITPAaB U 0053aHHOCTEH, YBaXKEHUS K 3aKOHY U
IIPaBOTIOPSIIKY;

MPpEACTABJIICHUA O CONUAJIbHBIX HOPMAX U IIpaBUJIaX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCEC,;

TOTOBHOCTHU K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTH IIPU CO3AaHUN y‘Ie6HBIX IMPOCKTOB, PCIICHNUN
y‘~IC6HLIX W IIO3HABATCJILHLIX 3aa4, BBIIIOJIHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHUMATh U MMPpUHUMATb MOTHUBBI, HAMCPCHU, JIOTUKY U apIr'YMCHTBI APYTI'UX IIpU
AHAJIN3C PA3JIMYHBIX BUIOB y‘{C6HOI7I JACATCIIBHOCTU,



2) HNATPUOTHYECKOI0O BOCIIUTAHUSA

HEHHOCTHOI'O OTHOICHUSA K HCTOPUUICCKOMY U HAYYHOMY HACJICIAUTIO OTCUYECTBEHHOM XHUMUU,

YBaXCHUA K ITPOLECCY TBOPUCCTBA B obnactu TCOPUU U NPAKTUYICCKOT'O ITPUMCHCHUA XUMUU,
0CO3HaHUsA TOro, 4TO JOCTHIKCHUS HAYKH CCTh PE3YJIbTAaT JJIMTCIbHBIX Ha6JIIOIl€HI/H>'I, KPOIOTIMBBIX

OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOSIHHOI'O TPYyJda y‘-IéHI)IX " IPAKTUKOB,

HHTEPCCAa U NMMO3HABATCIbHBIX MOTHBOB B IOJIYYCHHUH U IIOCIICAYIOIIEM aHAJIN3EC HHq)OpMaHHH )
MEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTCUECTBCHHOM XUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:
HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTHU OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMHWYCCKUMU SIBJICHUAMMU,
" NPpUHUMATb OCO3HAHHBIC PCHICHW S, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IMOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IHleﬁ C HOSI/IHI/Iﬁ HPaBCTBCHHBIX U
IMpaBOBBIX HOPM U OCO3HAHUE HOCJ'IG)ICTBI/Iﬁ OTUX IMOCTYIIKOB,

4) hopMupoBaHHS KYJIbTYPbI 310POBbI:

MMOHUMaHMSI [ICHHOCTEH 3/I0pOBOTO M 06€301MacHOro 00pasa XH3HU, HE0OOX0MMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHICCKOMY 3JI0POBBIO;

cOOJTI0IEHUS PABIIT OE30ITACHOTO OOpAIEHHS C BEIIECTBAMHU B OBITY, TIOBCEAHEBHOM KM3HU U B
TPYAOBOM NEATEIBHOCTH;

IMOHUMAaHUA HEHHOCTH IIpaBUJI UHANBUAYAaJIbHOT'O U KOJIJICKTUBHOI'O 0e3omacHOro IOBCACHUS B
CUTYyallUAX, YIPOKAOINUX 3JO0POBbIO U JKU3HU Hmﬂeﬁ;

OCO3HAHHMS MOCIICICTBUI U HETIPHUSTUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHS1);

5) Tpy10BOro BOCIIUTAHHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘Ie6HO'I/ICCHeI[OBaTeJ'IBCKOI71 ACATCIIBbHOCTH, O6H_[CCTBCHHO
HOHCSHOﬁ, TBOp‘ICCKOﬁ " JPpYyTrux BUJax ACATCIbHOCTH,

YCTAHOBKHU HA dKTHUBHOC Y4aCTUC B PCHICHUHN NTPAKTUYCCKUX 3a1aY COIMaIbHOM HAIlpaBJICHHOCTH (B
paMKax CBOCTO KJacca, IJ_II(OJ'IBI);

HHTEpPCCa K IPAKTUYICCKOMY U3YUCHHUIO npo@eccnﬁ Pa3jinIHOTo poJida, B TOM YHUCJIC HA OCHOBC
MPUMCHCHUS NPCAMCETHBIX 3HAHUU 110 XHMHU,

YBKEHHSI K TPYAY, JIOASIM TPYy/a U pe3yabTaTaM TpYyIOBOH e TeNbHOCTH;



TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIUBHIYALHON TpaeKTOpun 00Opa3oBanus, Oy ymieit
HpO(beCCI/II/I " pcajim3anuun CO6CTBCHHBIX KHU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHOCTHBIX UHTCPCCOB,
CIIOCOOHOCTEH K XUMUM, HHTEPECOB U IOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHYECKOT0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU L1€71€cO000pa3HOro OTHOUIEHUS K PUPO/JIE, KaK UICTOYHHUKY CYIIECTBOBAHUS )KU3HHU Ha
3emiie;

MOHUMAaHUS T100aJILHOIO XapaKTepa 9KOJIOIrM4YCCKUX HpO6JICM, BJIMSIHUSI DKOHOMHUYCCKUX ITPOLIECCOB
Ha COCTOSIHME MTPUPOJTHON M COLIMAIBHOMN CPEIbL;

OCO3HaHUus HCO6XOI[I/IMOCTI/I HCITIOJIb30BaHHUA I[OCTI/I)KGHI/II\/’I XUMHUHU U1 pEHICHUS BOIIPOCOB
palOHaJIBbHOT'O NPHUPOAO0IIOTIB30BAHN A,

AKTUBHOTO HENPUATHUS ACUCTBUHN, IPUHOCSIINX BPE OKPYKAIOIIEH NPUPOIHON Cpee, yMEHUS
[IPOrHO3UPOBATh HEOIATONPUATHBIE SKOJIOIMUECKUE TIOCIEACTBUS MPEANPUHIMAEMbIX IEHCTBUN U
MPEAOTBPAATE UX;

HaJIN4YHWA pa3BUTOI0 S5KOJOTMYCCKOr0 MBIIIJICHUSA, SKOJIOTUYECKOU KYJIbTYpPBbI, OIIbITa ACATCIBbHOCTH
SKOJIOTUYECKOU HAIpaBJICHHOCTHU, YMCHUSA PYKOBOACTBOBATLCA UMU B HO3HaBaTeJ'IBHOI\/II,
KOMMYHHKaTHBHOﬁ n COHI/IaHBHOﬁ ITpaKTUKeE, CIIOCOOHOCTH U YMCHHA aKTUBHO IMTPOTUBOCTOATH UACOJIOTHHN
xemodoonn;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00I11eCTBEHHOW MTPAKTUKH;

ITIOHMMAaHHA CHCHI/IQ)I/IKI/I XUMHUHU KaK HAYKHU, OCO3HAHH eé poJin B (bOpMHpOBaHI/II/I pairuoHaJIbHOI'O
HAaY4YHOT'O MBIIIJICHUS, CO3AaHNHN LEJIOCTHOI'O IIPCACTAaBICHUA 00 OKpYyXXaromeM MHUPE KaK O €IUHCTBE
IIpUpPOAbI U YE€JIIOBCKA, B ITIO3HAHWU ITPUPOJHBIX SaKOHOMepHOCTCﬁ " pCUHICHUU HpO6J’ICM COXpaHCHUA
IIPpHUPOAHOI0 PABHOBCCHUA,

Y66)K,Z[éHHOCTI/I B 0CO00H 3HAUMMOCTH XUMHU JJIA COBpeMCHHOﬁ LIMBUJIN3AIMH: B €€
FYMaHI/ICTI/I‘IeCKOﬁ HaIIpaBJICHHOCTHU U BaKHOM POJIK B CO3AaHUHU HOBOI 0a3bl MaTepHaHBHOﬁ KYJIBbTYPHI,
PCUICHHUHN rI00aIbHBIX HpO6J’I€M YCTOIZHHBOFO Pa3BUTHA YCIIOBCUCCTBA — CBIpBCBOfI, BHGPFGTHHGCKOﬁ,
MUIIEBOM U 9KOJIOTHYECKON 6630HaCHOCTI/I, B Pa3BUTHH MCIUIINHEI, obecrnieueHu U y'CJ'IOBI/Iﬁ YCIICIIHOT'O
TpyHda U 5KOJIOT'MYCCKU KOM(i)OpTHOfI KHU3HHU KaXXJO0I'0 4JICHa O6H.I€CTBa;

€CTECTBEHHO-HAyYHOU I'PAMOTHOCTH: IOHUMAaHUS CYIIHOCTA METOJOB MO3HAHUS, UCIIOJIb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOIb30BaTh MMOTydyaeMble 3HAHUS JIJIsl aHATTN3a U OOBSICHEHUS
SIBIICHUN OKPYKAIOIIEro MUpa U MPOUCXOSIINX B HEM U3MEHEHUI, yMEHUS JeNaTh 000CHOBAHHBIE
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS JAHHBIX C IENbIO MOTY4YeHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIFHO MCIO0JIH30BaTh XMMHUUYCCKHIE 3HAHUS JJI pCIICHUA HpO6HCM B
PCAIBHBIX JKUBHCHHBIX CUTYallUAX;

HHTEPCCA K NO3HAHUIO U HCCIIeI0BaTeIbCKOM ACATCIIBHOCTH,



TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3JIMYHBIX chepax MpoPhecCHOHATHLHON NeITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ybTaThl OCBOEHUS y4eOHOTO IpeameTa « XMMUsS» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIINUXCSI MEKIUCITUIUIMHAPHBIE
(MexTpeAMeTHbIE) OOLIEHAYUHbIE TTOHATHUS, OTPAKAIOIIUE 1[EJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(puKy METOJ0B MMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPI U,
SIBJIEHUE, MPOIIeCcC, CUCTEMA, HayYHbIN (DaKT, MPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
nccle0BaHue, Ha0II0/IeHUE, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCcaJbHbIe yueOHbIe 1eHCTBUA (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIE),
obecneunBaromue popmupoBanue GyHKINOHAIBHON IPaMOTHOCTH U COLMAIBHON KOMIETEHIINN

00yJaroImXxcs;

CIOCOOHOCTH 00YYAIOMIMXCS UCTOJIB30BaTh OCBOEHHBIE MEXAUCHUIIIIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHMS U YHUBEpCAJIbHbIE YUeOHbIE IEHCTBUS B MO3HABATEILHON U COIIMAIbHOM MPAKTUKE.

MertanpeaMeTHbIE pe3ynbTaThl OTPAKAIOT OBJIAJICHIE YHUBEPCAIbHBIMU YUCOHBIMU
[103HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMU.

OBnaneHne YHUBEPCAJIbHBIMHA y‘lCﬁHbIMI/I nmo3HaBaTeJbHbBIMHA I[CﬁCTBPIﬂMPI:

1) 6a3oBble Jorn4ecKue JAecTBHSL:
CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OIIPCACIIATD LUCIN ACATCIbHOCTH, 3a/laBasd I1apaMETpPbl U KPUTCPHUH UX NOCTHKCHHA, COOTHOCHUTD
PE3yIbTaThl ACATCIIBHOCTHU C IIOCTABJICHHBIMHU LCIISIMU,

HCII0JIb30BATh ITPU OCBOCHUU 3HAaHUM HpI/IéMBI JIOTUYECKOI'O MBIINIJICHHS — BBIJACIIATh XapAKTCPHLBIC
IIpU3HAKH MOHATUN U YCTAHABJIMBATh UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIIUC TTOHATUSA I
O0OBSICHEHHS OTACIBHBIX q)aKTOB u HBHeHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KHaCCI/I(I)I/IKaLII/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTAHABJIMBATb MPUYNHHO-CJICACTBCHHLIC CBA3U MCIKAY N3YYACMbIMU SABJICHUSAMU,



CTPOUTb JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, I€JyKTUBHbIE, 110 aHAJIOTUN), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBIICHUSX, (POPMYIUPOBATH BHIBOJIBI U
3aKJII0YCHUS;

MIPUMEHSTH B MPOIECCE MTO3HAHUS, UCTIOIb3YEMbI€ B XUMUH CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
PeoOpPa30BEIBATH MOJICTBHBIC TIPECTABIICHUS — XUMUYCCKHI 3HAK (CHMBOJI) 2JIEMEHTa, XUMUYECKas
dbopmyIa, ypaBHEHHE XUMUYECKOW PEAKITUHN — TP PEIICHUN YICOHBIX TO3HABATEIBHBIX M MPAKTUICCKUX
3a7a4, NPUMEHATh Ha3BaHHBIE MOJICJIbHBIC MTPEICTABICHUS JIJIS1 BHISIBJICHUS XapaKTEPHBIX MTPU3HAKOB
M3y4aeMbIX BEMIECTB U XUMUYECKUX PEAKIUM.

2) 6a3oBbIe HCCAEA0BATENbCKHE I€HCTBUS:
BJIaJICTb OCHOBAMUW MCTOA0B HAYYHOTO MMO3HAHHWA BCUICCTB U XUMHWYCCKHUX peaKuHﬁ;

(1)OpMy.]'II/IpOBaTI) OeJIk U 3aJa4i UCCIICJO0BaHUs, HCIIOJIb30BATh ITOCTABJICHHBIC 1 CaAMOCTOSATCIIBHO
C(l)OpMYJ'II/IpOBaHHBIe BOITPOCHI B KAYECTBEC UHCTPYMCHTA IMO3HAHWA U OCHOBBI IJIs q)OpMI/IpOBaHI/ISI
THUIIOTE3LI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

BJIIETh HaBBIKAMHU CAMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX IKCIIEPUMEHTOB,
COBEPIICHCTBOBATh YMEHHUS HA0JI0IaTh 32 XOJ0M IIpOIecca, CAaMOCTOSATENIBHO IPOTHO3UPOBATh €r0
pe3ynbTaT, opMyIUpOBaTH 0000IEHHS 1 BHIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YIHTATOB
HCCIIEIOBaHUS, COCTABIISITH 000CHOBAHHBIN OTYET O MPOJIeTaHHON padoTe;

MPUOOPETATh OMBIT YUEHUUYECKOM HCCIeI0BAaTENbCKON U POSKTHON eI TENbHOCTH, IPOSBIATh
CIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSATEILHOMY MTOMCKY METO/I0B PELICHUS MPAKTUYECKUX 3a]1a4,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MO3HAHUS.

3) pabora ¢ ungopmanmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX HH(POpMALNK (HAyYHO-TIOMYJIsIpHAs TUTepaTypa
XMUMHYECKOTO COJIepKaHus, CIIpaBOYHbIE ocobus, pecypchl HTepHeTa), aHamu3upoBaTh HH(GOPMAIUIO
Pa3IMYHbBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTD U
HEMPOTUBOPEUNBOCTB;

(hopMynUpOBaTh 3aMPOCHl U MPUMEHSAThH Pa3IMYHbIE METOBI IIPU MOUCKE U 0TOOPE HH(MOPMaLIUY,
HE0OX0IUMOM I BHIOJHEHUS YUeOHBIX 3a7a4 OMPEeIEHHOTO THIIA;

HpI/IO6p€TaTb OIIBIT UCIIOJIb30BAaHUA I/IH(I)OpMaLII/IOHHO'KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUN U Pa3INIHbIX
ITIOMCKOBBIX CUCTCM,

CaMOCTOSTEJILHO BEIOMPATh ONTUMAIbHYIO (OpMY MpeAcTaBIeHUs HHPOPMALUH (CXEMBbI, TpapHKH,
JMarpaMMbl, TaOJIULbI, PUCYHKHU U IpYTHUE);

HCIIOJIb30BATb Hay‘lHBIfI A3BIK B KAaUCCTBEC CpCACTBA IIPU pa60Te C XUMHYECKOMH HHq)OpMaHHeﬁZ
MPUMCHATH MCKITPEAMCTHBIC (q)HSH‘leCKI/Ie " MaTeMaTI/IquKI/Ie) 3HAaKN U CUMBOJIbI, q)OpMy.]'IBI,

ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJI30BATh U HpeO6p8.30BBIBaTB 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTISIITHOCTH



OB.TIa)IeHI/Ie YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMUA JIeMCTBUSAAMM

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCYKTaeMO TEMBI B XOJI€ IUAJIOTa
I/I/I/IJII/I JUCKYCCHUHU, BBICKA3bIBATh UICH, (1)OpMy.]II/IpOBaTI) CBOM IPCIOKCHUA OTHOCUTCIIbHO BBIIIOJIHCHUSA
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIATh C MIPE3CHTAIIUCH PE3yIbTATOB [MO3HABATEIBHOM ICSITEIBHOCTH, OJYICHHBIX
CaMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJHCHUN XHMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON pabOTHI IO UCCIICIOBAHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peau3allii y4eOHOTO MPOEKTa 1
(hopMyITUPOBATh BHIBOIBI
0 pe3ysibTaTaM MPOBEAEHHBIX UCCIICIOBAHUN MYTEM COTIACOBAHMS MO3HMIIAN B X0/ 00CY)KICHUSA U
oOMeHa MHEHUSIMU.

OBjaaaenue YHUBEPCAJIBbHBIMHU PEryJasATUBHBIMUA JeiCTBUSIMHU:

CaMOCTOSTEJIBHO [UTAHUPOBATh U OCYHIECTBIISTh CBOIO IIO3HABATENILHYIO AEATEIBHOCTD, ONIpeeNss eé
L[eJIM U 33]1a4i, KOHTPOJIUPOBATh U IO Mepe HE0OXO0AUMOCTH KOPPEKTUPOBATh MPEAaraeéMblil allrOpUTM
NeMCTBUI MpHU BBINOJIHEHNN Y4eOHBIX U UCCIIEeI0BATENIbCKUX 3a/a4, BEIOUpaTh Hanbosnee 3pPpeKTUBHBIH
CHoc00 UX penIeHusl ¢ y4ETOM MOJTy4eHUSI HOBBIX 3HAHUM O BEIIeCTBAX U XMMHUYECKUX PEaKUsX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH ACATSIHHOCTH Ha OCHOBE CaMOaHAaIM3a U CAMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
[IpenmeTHBIe pe3ynpTaThl OCBOCHHs Kypca «OpraHndeckas XMMHs OTPaXKaroT:

C(bOpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ 0 XUMHUYECKOH COCTaBJIISIONICH eCTeCTBeHHO'HaquOfI KapTHUHBI
MUpa, poJjid XUMHUHU B ITIO3HAHHUH SIBJICHHUI IpUupoJbl, B (bOpMI/IpOBaHI/II/I MBIIJICHUSA U KYJIbTYPbI IHYHOCTH,
eé (bYHKHHOHaHBHOﬁ I'pPaMOTHOCTH, HCO6XO,I[HMOI>'I JJI pECIICHUA MMPAKTUYCCKUX 3aJa4 U SKOJIOTHYCCKU
000CHOBAHHOI'O OTHOILIEHUS K CBOCMY 3J10POBBIO U HpHpOHHOfI cpeace,

BIIQJICHUE CUCTEMOU XMMHUYECKUX 3HAHHH, KOTOpas BKIIOYAET: OCHOBOIIOJIAratOIINEe MOHSITUS
(XMMUYECKHIl TIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENLHOCTh, XUMUUYECKAs CBA3b, CTPYKTypHas hopmyina (pa3BEPHYTast U COKpaIlEHHAas),
MOJIb, MOJIIpHAsI Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHBIN cKeneT, GyHKIMOHANbHAS TPYIIa, pajnuKal,
M30MepHsl, U30MEPbl, TOMOJIOTUYECKHM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO M a30TCOIEpKaIIie
COEIMHEHUS, MOHOMED, TIOJINMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COSTMHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTPOEHUS opranndeckux Bemiects A. M. byTtnepoBa, 3akoH COXpaHEHHUs MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS, JIeXKAIINE B OCHOBE
MMOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PAKTOIOTUYECKHIE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJIYYCHUH U OE30TTaCHOM HCIIOIb30BAaHUH BAKHEHIIINX OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOMN JESITEeNFHOCTU YEeJIOBEKA;

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IMIPHU3HAKU HOH}ITHf/'I, YCTaHaBJIMBAThb UX
B3aMMOCB3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHEC ITIOHATHS IIPU OITMCAHUN COCTaBa, CTPOCHUS U
npeBpameHMﬁ OpTraHU4YCCKUX COCHHHCHHﬁ;



c(OPMHUPOBAHHOCTH YMEHHH HCIOIB30BaTh XUMUYECKYIO0 CUMBOJIMKY JUIsI COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIEHHOI) (hOpMYIT OPraHMYECKHX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLIM, NU3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHU4eCKUX BEIIECTB IS
MJUTFOCTPALIMHU UX XMMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHI YCTAaHABIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKHUX BEIECTB
10 UX COCTaBY U CTPOCHUIO K ONpeIeIEHHOMY KJIacCy/TpyIe COeqMHEHHH (YIIeBOI0PObI, KUCIOPO U
a30TCOJIEpIKAIINE COEIMHEHUS, BBICOKOMOJIEKYISIPHbIE COEIMHEHMS ), TaBaTh UM Ha3BaHUs 110
cucremarnueckoit Homenkiarype (IUPAC), a takxke npuBOAUTH TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX
OpPraHUYeCKUX BEUIECTB (3TUJICH, MPOIUIICH, alleTHIICH, STHJICHTIIUKOIb, TIUIEPUH, (EHO,
(dbopmanpaeru, aleTaibIerul, MypaBbHHasi KUCJIOTa, YKCYCHas KMCIIO0Ta, OJIEMHOBAsI KUCIIOTA,
CTeapHHOBAas KUCIIOTA, [NII0K03a, QPYKTO3a, Kpaxmall, LeJUII0JI03a, TIHUIHH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbI XUMUYECKOM CBSI3U B OPraHUYECKUX COEANHEHUSAX
(omHaApHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTH YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUH CTPOCHUSI OPTaHUYECKUX BEIIECTB A.
M. BytnepoBa st 00BbsICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTAaBa M CTPOCHMUS; 3aKOH
COXpPAHEHUS MaCChl BEILIECTB;

c(hopMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE U XUMHIECCKIE
CBOMCTBA TUITUYHBIX HpeﬂCTaBHTeHeﬁ PA3IMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB (MeTaH, 9TaH, DTUJICH,
MIPOTMIICH, aleTujieH, Oyraauen-1,3, metmnOyraauen-1,3, 6eH30J1, METaHOJI, TAHOJI, STHJICHTJIMKOJIb,
TIHAIEPUH, (PEHO, alleTalbIerul, MypaBbUHAs U YKCYCHAsI KHCIIOTHI, TJIFOKO3a, KpaxMmal, IeJUTI0I03a,
AMHUHOYKCYCHAs KHCJI0TA), WITIOCTPUPOBATh T€HETUYCCKYIO CBSI3b MEK/Ty HUMH YPaBHEHUSIMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

Cc(OPMHUPOBAHHOCTH YMEHHSI XapaKTePU30BaTh NCTOYHHUKH YTIIEBOJIOPOJIHOTO CHIPBS (HEPTH,
MIPUPOIHBIN ra3, YToJib), CIIOCOOBI UX MepepabOTKH M MPAKTHYECKOE IPUMEHEHHUE PO TYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTH YMEHHUI MPOBOINUTH BBIUYUCIICHUS [0 XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA UCXOHOT0 BEIIECTBA WU MPOAYKTa PEAKIIUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB
WM MPOJIYKTOB PEaKIUu);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJAJCTh CUCTEMOM 3HAHUM 00 OCHOBHBIX MCTOAaX HAYYHOI'O ITIO3HAHUA,
HCIIOJIb3YEMbIX B XUMHU IIPU U3YYCHUHU BCIICCTB U XUMUUYCCKUX SIBJICHUI (Ha6J’IIOI[eHI/Ie, HU3MCPCHHUC,
OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie), HCIIOJIb30BATh CUCTCMHbBIC XUMUWYCCKUC 3HAHWA JIA IIPUHATUSA peHIeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYallHsAX, CBA3aHHBIX C BCIICCTBAMHA U UX IIPUMCHCHHUCM

c(OpMHUPOBAHHOCTh YMEHHI COOMIOIATh MTpaBHJIa MMOJIb30BAaHUS XMMUYECKON TIOCYI0N U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAaKXKe MTPaBHUiIa OOpAIEHHs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IJIAHUPOBATH U BBITIOJIHATH XHMHUYECKUMN SKCIICPUMCHT (npeBpameHI/m
OpraHu4Y€CKUX BCUICCTB IIPpU HArp€BaHWu, NOJIYUYCHUC STUJICHA U U3YUYCHUC CT'O CBOﬁCTB, Ka4CCTBCHHBIC
PCaKM OPraHnvYCeCKuUX BCUICCTB, ACHATYpaluA OeJIKOB I[IpU Harp€BaHuu, IBETHLIC PCAKIINU 6CJ'II(0B) B
COOTBCTCTBUU C IIpaBHUJIaMH TCXHUKHN 0e30MmacHOCTH npu O6paH_ICHI/II/I C BCIICCTBaAaMM1 U Ha60paTOpHBIM



000pyI0BaHUEM, MTPEJCTABIATH PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (pOpMeE 3aIiCH ypaBHEHU I
COOTBETCTBYIOLINX pPeaKuii 1 (GOpMyIHpOBaTh BBIBOIBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTH YMEHHI KPUTHUECKH aHATM3UPOBATH XUMHUUECKYIO HH(POPMAIIHIO, TOTYyIaeMYIO
U3 pa3HbIX UCTOYHUKOB (CpPEICTBa MAacCCOBOM nH(popManuu, IHTEpHET U APYTHX);

c(OPMHUPOBAHHOCTH YMEHHIA COOIIOIATH MPaBUIIA SKOJIOTHUECKH 1I€TIECO00pa3HOTO MOBEICHHS B
OBITY M TPY/IOBOM JESITEILHOCTH B IEIISIX COXPAHEHHSI CBOETO 3/I0POBBSI U OKPYXKAIOIIEH TPUPOTHOM
Cpelibl, 0CO3HABaTh OMACHOCTh BO3ACUCTBUS HA )KUBBIE OPIaHU3MBbI ONPEACIIEHHBIX OPraHUYECKUX
BELIECTB, MoHUMas cMblicia rnokasarens [1IK, noscHaTe Ha npumepax criocoObl yMEHbILIEHUS U
MIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA o6yqa101111/1xcs[ C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbsA: YMCHUE IPUMCHATL 3HAHUA 00
OCHOBHBIX JOCTYIHBIX MCTO/JJaX MO3HAHUSA BCIICCTB U XUMHUUYCCKUX HBHGHHfI;

JUIS CHETbIX U CIa00BUASIINX 00YUarOIIMUXCs: YMEHHUE UCIIOJIb30BATh PEIbe(HO-TOUEUHYIO CUCTEMY
o6o3nauenuii JI. bpaiins 11 3anucu XuMudeckux GopMyi.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHueckasi XUMUs 0TPaXKakoT:

c(hOopMUPOBAHHOCTD MPEJACTABICHUN: 0 XUMHUECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MHpa, POJIM XUMUU B TIO3HAHUH SIBJIEHUI MPUPOIbI, B POPMUPOBAHUHU MBIIUICHUS U KYJIbTYphl JUYHOCTH,
e QyHKIHOHAIBHON TPAMOTHOCTH, HEOOXOUMOM JJIsl PEeIIeHUs MPAKTUYECKUX 3a/1a4 U SKOJIOTHYECKH
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 37I0POBBIO U MPUPOTHON CPEIE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUMN, KOTOPask BKJIFOYACT: OCHOBOIIOIAralOIINE TOHSATHS
(XMMHYECKHI 2]IEMEHT, aTOM, M30TOII, S-, P-, - 3JIEKTPOHHBIE OpOMTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBINA 00bEM, BAJIGHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTD, CTEIICHh OKUCIICHHS, XUMHUYECKasl CBS3h
(KoBaJIeHTHAs, MOHHAS, METANTNYECKAs, BOJOPOAHAS ), KPUCTALINYECKAs PEIIETKA, TUITBI XUMHUYECKUX
peaKIuii, pacTBOP, JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JICKTPOTUTHYCCKAS TUCCOIUAINS, OKUCITUTEb,
BOCCTAHOBHTEIb, CKOPOCTh XUMUUYECKON PEaKIINU, XUMHUYECKOE PAaBHOBECHE); TCOPHH M 3aKOHBI (TCOPHS
ANEKTPOJUTUYECKON JUCCOLMAIINY, TTepruoarndeckuii 3akoH [1. 1. MenpeneeBa, 3aKOH COXpaHEHHUS MACChI
BEILIECTB, 3aKOH COXpPaHEHUS W MPEBPAILICHHS YHEPIUHU IPU XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHO CTH,
CUMBOJIMYECKUHN SI3BIK XUMHH, MEPOBO33PEHUECKHIE 3HAHMUS, JIC)KAIIHE B OCHOBE MIOHUMAHUS MPUIMHHOCTH
Y CUCTEMHOCTH XUMUYECKHX SIBICHUH, (DAaKTOIOTrNUeCKre CBEJCHHsI O CBOICTBAaX, COCTaBe, MOJIYYCHUU U
0€30MMacHOM HCIOIH30BAaHUH BOKHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY U TIPAKTHUUECKOMN
JEeITCILHOCTHU YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHH BBISBIATH XapaKTE€PHbIE MPU3HAKY MOHIATUH, yCTaHABINBATH UX
B3aMMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOLINE ITOHATHS IIPU ONIMCAHUU HEOPTraHUYECKUX BELIECTB U UX
IIpEBpALICHUN;

c(OPMHUPOBAHHOCTh YMEHHM HCHOIB30BATh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIEHUS (hOpMyIT
BEIIECTB M YPAaBHEHHI XUMUYECKUX peakiuii, cucremarnyeckyto HomeHkiarypy (IUPAC) u tpuBuanbHbie



Ha3BaHMs OT/AEIbHBIX HEOPraHUYECKUX BELIECTB (yrapHblil ra3, YIIEKUCIbIN I'a3, aMMHUaK, raiéHas
U3BECTb, HErallléHasi U3BECTh, IUTHEBAs COJiA, IUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTH YMEHHH OIPEIEISITh BAICHTHOCTD U CTEIICHb OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJCHTHAs, MOHHAS,
MeTaJUTM4ecKasi, BOJOPOAHAS) B COSMHEHUAX, THIT KPUCTAITMYECKOMN PEIIETKH KOHKPETHOTO BEIECTBA
(aToMHas1, MOJIEKYJISIpHASI, HOHHASI, METAJUTMYECKAs), XapaKTep Cpelibl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COEAUHEHHUI;

c(OPMHUPOBAHHOCTh YMEHHUH YCTAHABIIMBATH MPUHAICKHOCTH HEOPTaHUISCKUX BEIIECTB 110 MX
COCTaBY K OMpeeIEHHOMY KJIacCy/Tpynie COeAMHEHHH (MPOCThIE BEIIECTBA — METAJIJIBl 1 HEMETaJLTHI,
OKCH/IbI, OCHOBAHUS, KUCIOThI, aM(POTEPHBIE TUPOKCHUIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHUHN pacKpbIBaTh CMBICI Tieproanyeckoro 3akoHa JI. . Menneneesa u
JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIONIYI0, 00bSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(hopMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh ANIEKTPOHHOE CTPOCHNUE AaTOMOB XUMHUECKHIX
aneMeHToB 1—4 nepuonoB [lepuoanyueckoit cucteMbl xuMuueckux demMeHToB J[. . Menneneesa,
UCTIOJIB3YS TOHATHS «S-, P-, 0-3JIeKTPOHHBIEC OPOUTAIIHY, «IHEPTETHUECKUE YPOBHNY, OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX PJIEMEHTOB U WX COSUHEHUH 10 TIEpUOaM U TPYIIam
[Tepuonnueckoit cucrembl XuMuueckux nemeHToB . . Menaeneena;

c(hOopMUPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMHUCHIBATH) OOIINE XUMUIECKHUE CBOWCTBA
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB, MOATBEPKIATh CYIIECTBOBAHNUE TEHETUIECKOM CBSI3H
MEX]ly HEOPTaHUYECKUMU BEIIECTBAMH C IIOMOIIIBIO YPABHEHUH COOTBETCTBYIONIMX XUMUYECKUX PEAKIIHIA;

c(OpMUPOBAHHOCTh YMEHHS KIacCU(PUIIMPOBATH XUMUYECKHE PEAKIIMHU 10 Pa3IMYHbIM ITPU3HAKAM
(duciy ¥ cocTaBy pearupyronx BelecTB, TEIoBoMY 3P PeKTy peakiuu, H3MEHEHHUIO CTeTeHen
OKHCJICHHUS AJIEMEHTOB, 00pPaTUMOCTHU PEAKIIMH, YIACTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTH YMEHHI COCTABIISTh YPAaBHEHUS PEAKIUI Pa3IMYHbIX TUIIOB, ITOJIHbIE U
COKpaIEHHbIEC YPaBHEHUS peaklUii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBUS, PU KOTOPBIX 3TU PEAKIIUH UIYT
710 KOHIIA;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOBOANTDL PCAKIIMHU, ITOATBCPIKIAIOIINUC KauyeCTBCHHBIA COCTaB
PA3JIMYIHBIX HCOPTraHUYCCKUX BCIICCTB, paCIiO3HaBaTh OIIBITHBIM HYTGM HOHBI, TPUCYTCTBYIOIIIUC B BOJAHBIX
PacTBOpPAX HCOPTaHUYCCKHUX BCIICCTB;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacCKpbIBATh CYITHOCTb OKHCIHUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
IOoCpCACTBOM COCTABJICHUA SJICKTPOHHOI'O OanaHca 3THX peaKHHﬁ;

c(OpMUPOBAHHOCTh YMEHHUH OOBSICHITh 3aBUCUIMOCTh CKOPOCTH XUMHUYECKON peakiuu OT
pa3nuYHbIX (DAKTOPOB; XapaKTep CMEIIEHUsI XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozneiicTBus (mpuniun Jle [latense);

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTepu30BaTb XUMHUYCCKUC IMTPOLECCHI, JICIKAIIINEC B OCHOBC
MPOMBIIIJICHHOT'O TTOJIYYCHUA CCpHOfI KHUCJIOTBI, aMMHaKa, a TaKXX¢C C(I)OpMHpOBaHHOCTB Hpe)lCTaBJ'IeHI/Iﬁ 00
O6H_II/IX HAaYYHBIX IMPUHOHUIIAX U SKOJIOTHUCCKUX HpOGJ’ICMaX XUMHUYCCKOTO IMTPOU3BOACTBA,



c(OPMHUPOBAHHOCTH YMEHH ITPOBOINTH BHIYUCICHUS C UCTIOIH30BAHUEM MOHITUS «MACCOBAsS JOJIS
BELIECTBA B PaCTBOPE», 00bEMHBIX OTHOILIEHUH T'a30B IPU XUMUYECKUX PEAKIIMSIX, MAaCChl BELIECTBA WIN
00BbEMa Ta30B TI0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO M3 YIaCTBYIOLIUX B
peaxkiuu BEUIeCTB, TEIUIOBOro 3(pdeKTa peakliuyu Ha OCHOBE 3aKOHOB COXPaHEHMsI MACChl BEILIECTB,
MIPEBPALLEHUS U COXPAHEHUSI SHEPTUU;

c(hOPMHUPOBAHHOCTh YMEHHUH COOJIIOIATh TIPABHJIIA TI0JIb30BAHUS XUMHUECKOH TTOCYI0H 1
1a00paTOPHBIM 000PYI0OBAHUEM, a TAKXKE MpaBUiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH MJIAaHUPOBATH U BBIMOJIHATH XUMUUECKUN SKCIIEPUMEHT (Pa3JioK eHUE
IIEPOKCHJIAa BOAOPO/IA B IPUCYTCTBUM KaTaau3aTopa, ONPEACIICHHE CPEbl PACTBOPOB BEIIECTB C IIOMOIIBIO
YHUBEPCAJIBLHOTO UHJIMKATOPA, BIMSIHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUECKOH peakliny,
peakuu HOHHOTO 0OMEHa, KaueCTBEHHBIE PEAKINK Ha CylIb(aT-, KapOoHAaT- U XJIOpPHA-aHUOHbI, HA KATHOH
aMMOHMSI, PeIlIeHUE SKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMaM «MeTamnel» u «HemeTanseny) B COOTBETCTBUH C
MpaBUJIaMU TEXHUKH 0€301aCHOCTH MU OOpalllEeHUH C BEIECTBAMH U Ja0OPATOPHBIM 000pYyJOBaHUEM,
MIPEJICTaBIATh PE3yJIbTaThl XUMHUYECKOTIO SKCIIEPUMEHTA B (popMe 3anicH YpaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GOopMYIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUI KPUTUUECKU aHAIM3UPOBATh XUMUYECKYIO0 HH(OPMALINIO, OJTy4aeMYI0
13 pa3HbIX UICTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYTHX);

c(hopMUPOBAHHOCTh YMEHUH COOIIOIATh MTPaBUJIa IKOJOTHIECKH 11€JIECO00Pa3HOTO TIOBEACHUS B
OBITY M TPY/IOBOM JESITEITHHOCTH B IIEINISIX COXPAaHEHHsSI CBOETO 3I0POBBS M OKPYXKAFOIIEH TPUPOTHOM
Cpezbl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS HA )KUBBIE OPraHU3MbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbic nokaszarens [1/IK, mosicHsITh Ha mpuMepax crocoObl YMEHbBIIECHHS U IPEIOTBPAIICHHUS MX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YEJI0BEKa;

JJIA O6yLIaIOH_II/IXCH C OI'paHUYCHHBIMU BO3MOYKHOCTAMMU 3A0POBbA: YMCHHUC IPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX MCTO/J[aX IMO3HAHWA BCIICCTB U XUMHWUYCCKUX ﬂBHeHHﬁ;

JUIS CJETbIX U CIa00BUASIINX 00YYAIOMIUXCS: YMEHHE UCIIOIb30BaTh PeIbe(HO-TOYCUHYIO CUCTEMY
o6o3Hauenwmii JI. bpaiins s 3anucu XuMudeckux Gopmyi.

TEMATHYECKOE IINIAHUPOBAHUE

10 KITIACC
No  |[HaummeHoBaHuUe pa3/ieioB U TEM MPOTPaMMBbI KonnuecTBo uacos
n/m Bcero|KontponbsHabie [TpakTiueckue
paboThI paboTHI
‘Pa:;z[e.n 1. TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XHMHH
1.1 |[Ipenmer opranuyeckoi XuMum. Teopus CTpOECHUs 3
opranunyeckux coenuuennit A. M. bytneposa
‘I/ITOFO 0 pa3aeny ||3 H
‘Pa:;z[e.n 2. Yri1eBoaopoabl
‘2.1 HHpe;[eJILHLIe YIIE€BOJ0OPOAbl — AJKAHbI ||2 H H
‘2.2 HHel‘IpeI{eJ‘ILHHe YIIEBOJOPOAbL: aJKEHbI, AJIKaJAUECHbI, aTKUHBI ||6 H Hl
‘2.3 HApOMaTI/I‘{eCKI/Ie YIJIEBOJIOPOAbI ||2 H H




Ne  ||HammeHnoBaHue pa3fesioB U TEM IPOrPAMMBI ‘KOJII/I‘-IGCTBO 4acoB
n/m Bcero||[KonTposbHbie [pakTuyeckue
paboThI paboTHI
‘2.4 HHpHpO}JHHe MCTOYHUKH YTITIEBOJIOPOJIOB U UX TepepaboTKa HB Hl H
‘I/ITOFO 10 paszeny H13 H
‘Pa3)1e.11 3. Kucjiopoacoaep:kaiue opraHu4eckie coeJHHeHUs
‘3.1 HCHI/IpTI)I. ®enon HB H H
‘3.2 HAJIL;[GFH;IH. KapOonoBbie kucinoTsl. CliosKHBIE Y3PHUPBI H? H Hl
‘3.3 HaneBoz[H HB Hl H
‘I/ITOFO 0 pas3ieny HlB H
‘Pa3)1e.11 4. A3oTcoep:kalye opraHnyeckue coeIMHeHus
‘4.1 HAMI/IHI)I. AMHUHOKHUCIOTHL. benku HB H H
‘I/ITOFO 0 pas3ieny HB H
‘Pa:me.ﬂ 5. BbICOKOMOJIEKY ISIPHbIE COeIMHEHUS
‘5.1 HHnaCTMaCCH. Kayuyku. Bonokna HZ H H
‘I/ITOFO o pazjaeny HZ H
(OBLIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 134 |2 2
11 KJIACC
No  |[HaumeHoBaHME pa3/iesioB U TEM MPOTPaMMBbI ‘KOJ‘II/I‘ICCTBO 4acoB
n/m Bcero||KoHTponbHbIE [IpakTHyeckne
paboTHI paboThHI
‘Pa?.z[e.ﬂ 1. Teopernyeckne 0CHOBLI XUMHH
1.1 ||Ctpoenue atomoB. [lepuoanueckuii 3akoH u [leproanueckas 3
cucreMa xumudeckux 3nemeHToB /. 1. Menneneena
‘1.2 HCTpOGHI/Ie BemecTBa. MHOTOOOpa3ue BEIecTB H4 H H
‘1.3 HXI/IMI/I‘ICCKI/IC peakiuu H6 Hl Hl
‘I/ITOFO o pazaeny H13 H H
‘Paaz[e.n 2. Heopranuveckasi XumMust
‘2.1 HMeTaJ'IJ'ILI H6 H Hl
‘2.2 HHeMeTaJIJILI H9 Hl Hl
‘2.3 HCB}ISL HEOPraHMYECKUX U OPraHUYECKUX BEIICCTB HZ H H
‘I/ITOFO 0 pazaeny Hl? H H
‘Pasz[e.n 3. XumMud ¥ KU3Hb
‘3.1 HXI/IMI/I)I U KU3Hb H4 H H
‘I/ITOFO 0 pa3aeny H4 H
(OBLLEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 134 |2 I3




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne |[Tema ypoka KomnyecTBo 4yacos
n/m Bceero||[Kontponbubie  |[[Ipaktiudeckue
paboThI paboTHI
1 |[IIpeameT opraHUYECcKOU XMMUH, € BOSHUKHOBEHUE, pa3BuThe |l
3HAUYCHUE
2 |[Teopus CTpOCHHS OPraHUYECKUX COCTUHCHUH A. M. 1
bytneposa, €€ OCHOBHBIE TIOJIOKEHHUS
3 |[IpencraBnenue o KIacCU(DUKANMHA OPTaHUICCKUX BEIICCTB. 1
Homenknarypa (cucremMarnyeckasi) U TpUBUAIbHbIE HA3BAHUS
OPraHUYECKUX BEIIECTB
4 ||AnKaHbl: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUN Psift 1
5 |[MeraH u 3TaH — NMpocTeNIINe MPeICTaBUTENH aTKaHOB 1
6 ||AJIKEHBI: COCTaB M CTPOCHHUE, CBOHCTBA 1
7 |OTuieH ¥ MpoNUIIeH — MPOCTEUIITNE TIPEACTaBUTENN aTKeHoB |1
8 |lIpakTtmueckas padora Ne 1. «Ilosyuenue stunena u nzydenue |1 1
€ro CBOWCTB)»
9 ||Ankammuensl. byraguen-1,3 u metunoyraauen-1,3. [lonydenne |1
CUHTETHYECKOTO KaydyyKa 1 pEe3UHbI
10 ||AnkuHBI: cOCTaB U OCOOCHHOCTH CTPOEHHUS, ToMoJioTuuecknii |1
pAal. ALlETHIEH — MPOCTEUINI TPEeACTaBUTEIb AIKHHOB
11 ||Beruucienus mo ypaBHEHHIO XUMUYECKOU peaKiiuu 1
12 ||Apensi: 6eH301 U TOJIy0d. TOKCHYHOCTH apEeHOB 1
13 |[I'eneTudeckas cBsI3b yrJI€BOIOPOAOB, MPUHAIIEKAIIUX K 1
pa3IUYHBIM KJIaccaM
14 ||ITpupoaHbIe UCTOUYHUKH YTIIEBOOPOIOB: IPUPOIHBIN Ta3 U 1
MOTMyTHBIE He()TAHBIE ra3bl, He()Th U MPOAYKTHI €€ MepepadoTKu
15 |[IIpupoaHbIe HCTOUYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN Ta3 U 1
MOTNYyTHBIE HEe(TAHBIE T'a3bl, HE()Th U MPOAYKTHI € epepaboTKu




Ne |[Tema ypoka KomunyecTBo 4yacos
n/m Bcero|Kontponbabie  |[[IpakTryeckue
paboThl paboTHI
16 ||[KonTposbHas paboTa 1Mo pasnerny «YTIEBOJ0POIbDY 1 1
17 |[IIpenenbHble OTHOATOMHBIE CHUPTHI: METAHOJI U 3TAHOJL 1
Bopoponnas cBs3b
18 ||[MHOroatoMHBIC CHUPTHI: STUICHIJIMKOIb U TIIHIICPUH 1
19 |®DenHoxn: crpoeHHe MOJIEKYITBI, PU3MUECKUE U XUMUYECKHE 1
CBOMCTBA, IPUMEHEHNE
20 ||Anpperumsl: GopMaNbIeTU U alleTalbIeTH . ATIETOH 1
21 ||OmHOOCHOBHBIE TIpECTbHBIE KAPOOHOBBIE KHUCIIOTHI: 1
MYypaBbHHAS U YKCYCHAs
22 |lIpaxTtuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1
KHUCITIOTBI»
23 |CreapuHOBAas M OJICMHOBAS KUCJIOTHI, KaK MPEACTABUTEIN 1
BBICIIMX KapOOHOBBIX KHCIIOT
24 | Mpblia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe 1
JNIEUCTBUE
25 |Cnoxxnble 3¢upbl KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIIOT. 1
lMunponus cinoxHbIX 3GUpoB
26 |YKupbl: THAPOIIA3, MPUMEHEHHE, OUOJIOTHYECKas POJIb )KUPOB 1
27 |YraeBonwl: cocTas, Kiaccudukaius. Baxkueimme 1
MIPEJICTAaBUTENHN: TIII0K03a, PPYKTO3a, caxapo3a
28 |Kpaxmai u 1esuirono3a Kak mpyupoIHbIE TTOJIMMEPHI 1
29 |KonTponbHas paboTa o paszaeny «Kucnopoacoaepxamue 1 1
OpraHUYECKUEe COCTUHEHHS)
30 |[AMUHBI: METUJIAMHUH U aHUJIUH 1




Ne | Tema ypoka KosmmuectBo yacos f
n/m Bcero|Kontponbabie  |[IpakTuyeckue |
paboThl paboTHI

31 ||AMHHOKHCIOTHI KaK aM()OTEpHBIE OpraHMYEeCKHe coeTuHeHus, |1

ux ouonornyeckoe 3HaueHue. [lentumpt .
32 ||benku Kak MPUPOHBIE BHICOKOMOJIEKYIISPHBIE COCAMHEHUS 1

l
33 ||OcHOBHBIE MOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI || 1
l

34 ||OcHOBHBIE METOJIBI CHHTE3a BEICOKOMOJICKYIISIPHBIX 1

coequHeHni. [1nacTMaccsl, Kaydyykd, BOJIOKHA .
(OBILIEE KOJIMYECTBO YACOR I10 [TPOI'PAMME 134 |2 2 |
11 KJIACC
Ne ||Tema ypoka ‘KOJ‘II/I‘-IGCTBO 4acoB
/1 Bceero|[KonrTponbaeie ||[IpakTryeckn

paboThI paboTsI

1 | Xumuueckwuii 35ieMeHT. ATOM. DJIEKTpOHHAsI KOHGUTyparus atomoB |1
2 ||[Tepmoamueckuii 3akoH u [lepuoandeckas cucreMa XUMHUIECKUX 1

anemeHnToB JI. 1. MenpaeneeBa, ux cBsi3b ¢ COBPEMEHHOM TeOpHEi

CTPOEHHS aTOMOB
3 |[3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX DJIEMEHTOB 1 ux ||1

COEJIMHEHUH 10 TPyIIaM U MepruoiaM. 3HadeHHEe MEPUOIUNIECKOrO

3aKOHA M CUCTEMBbI XuMHuuyeckux aieMeHToB J[.11. MenzaeneeBa B

pa3BUTHUU HAYKU
4 ||CrpoeHue BeniecTBa. XUMUYecKast CBsI3b, €€ BU/Ibl; MEXaHU3MBI 1

o0pa3oBaHUs KOBaJIGHTHOMU cBsi3U. BosopoiHas cBs3b
5 |[BaneHTHOCTB. DIEKTPOOTPULIATENHHOCTh. CTEeHb OKUCICHHUS. 1

BelecTBa MONIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS
6 |[lonsiTue o mucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE 1

pacTBopbl. MaccoBasi J10Ji BELIECTBA B paCTBOpE
7 ||Knaccugukaius 1 HOMEHKIATypa HEOPraHMUECKUX COEANHEHUI. 1

I'eHeTnueckas cBsI3b HEOPraHUYECKHUX BEIECTB, PA3IUMUYHBIX KJIACCOB
8 ||Knaccudukaius XuMHUUECKUX PeaklUii B HEOpraHUYecKon U 1

OpraHu4ecKoi XMMHUHU. 3aKOH COXPAaHEHHsI MAacChl BEILIECTB; 3aKOH

COXpaHEHHUS U MPEBPALICHUS SHEPTUH NPH XUMMUUYECKUX PEaKIIUIX
9 ||Cxopocts peakiun. O6paTuMble peakinu. XuMUueckoe papHoBecue |1




Ne |ITema ypoka KomnyecTBo 4yacos
n/m Bcero||Kontposbabie  |[IpakTiuecku
paboThI paboThI
10 ||[Tpaktuueckas padora Ne 1. «BnusiHre pa3ndHbIX GaKTOPOB HA 1 1
CKOPOCTb XUMHUYECKON PEAKLIUI)
11 | Onexrponutnyeckas aucconuanus. [lonstue o BogopoHOM 1
noxka3zatene (pH) pactBopa. Peakiiun nonnoro oomena. ['maponus
OpPraHUYeCKUX U HEOPTaHMUECKUX BEIIECTB
12 ||OxucIuTeTbHO-BOCCTAHOBUTENIBHBIE peaknuu. [lonsTue 06 1
3JIEKTPOJIN3€E PACIUIaBOB U PacTBOPOB COJIEH
13 ||[KoutpoisbsHas pabdota mo pasneny «TeopeTndeckne OCHOBBI XuMum» |1 1
14 |Meramnsl, ux nonoxenue B [leproauueckoil cucteMe XMMHUECKUX 1
anemenToB JI. . MenpeneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
OO6mue ¢puznuecKkre CBOMCTBA METANIOB
15 ||CrnutaBbl MeTaIIOB. DIEKTPOXUMHUYECKHUM Psii HAaNlPsDKEHUH MeTaiios (|1
16 |[XuMHueckue CBOMCTBA BAKHEHIITUX METAIJIOB (HATPUH, KaJTUH, 1
KaJIbIIMI, MarHAH, aJIOMUHAN ) U UX COCTUHECHUN
17 | XuMuueckue CBOMCTBA XpoMa, MEJIM U UX COCTUHEHUN 1
18 |[XmMmuueckue cBOMCTBA IIMHKA, jKeIe3a U UX COETMHEHMI 1
19 |[[IpakTrueckas padota Ne 2. "Pemienne skcriepuMeHTaIbHBIX 3a1a4 110 ||1 1
Teme «Metabi»"
20 ([Hemeramnbl, ux nonoxxenue B [lepuoanyeckoii cucteme xumuieckux |1
anemenToB J[. 1. MeneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB
21 || ®usuyeckue CBOMCTBA HEMETALUIOB. AJUIOTPOTIHS HEMETAIUIOB (Ha 1
npuMepe KUciaopoa, cepsl, hocdopa u yriepoaa)
22 || Xumudeckue CBONCTBA raJIor€HOB, CEpbl M UX COETMHEHUIN 1
23 || Xumuueckue cBOHCTBA a30Ta, (hocodpa U UX COSTUHEHUN 1
24 || Xumuueckue CBOHCTBa yriiepoJa, KpeMHUS U UX COeTMHEHUH 1




Ne |ITema ypoka KomnyecTBo 4yacos
n/m Bcero||Kontposbabie  |[IpakTiuecku
paboThI paboThI
25 |[[IpuMeHeHne BOKHEUITUX HEMETAJIOB M UX COSAMHCHUI 1
26 ||O600menue 1 cucTeMaTH3anus 3HaHuii o Teme «HemeTambny. 1
Bbranciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIUi 1
TEPMOXUMHUYECKUE PACUETHI
27 |[paxruyeckas padora Ne 3. «Pemenne sKcriepuMeHTaIBHBIX 33124 110 |1 1
teme "Hemeramnsr"»
28 |KonTpospHas paboTa mo Temam «MeTtamibl» 1 «Hemerammbn 1 1
29 |Heopranmveckue u opraHndeckre KUCiIoTel. Heoprannyeckue u 1
OpraHu4ecKrue OCHOBAHUS
30 ||AmdoTepHbIe HEOPraHUYECKUE H OPTaHUIECKHE COCIMHEHUSI. 1
['eHeTHuecKas CBsI3b HEOPTAHUYECKUX W OPTAaHUIECKUX BEIIECTB
31 ||Ponp xuMuM B 00€CIIEeYeHUH SKOJIOTHIECKOH, SHEPTeTUIECKON 1
MTUIIEBOI 0€30MMacHOCTH, Pa3BUTHH MEIUITUHBI
32 ||[IpeacraBnenust 06 0OMUX HAYYHBIX IPUHITATIAX TIPOMBIIIICHHOTO 1
MOJTy4EeHUs BaXKHENIINX BELIECTB
33 ||YemoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1
34 || Xumus v 310pOBbE YEIIOBEKA 1
IOBILIEE KOJIMYECTBO YACOR I10 [TPOT'PAMME 134 |2 I3

JIMCT KOPpPEeKTUPOBKYU U3MEHEHHM U A0IOJHEHUI B padouyeil mporpamMmme



Jlata BHeceHUs Conepxanue

HU3MEHEHHH,
JOTIONHEHM (Uro n3MeHHIH U 1TOYeEMY)

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJBLHOIO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI TSI YYEHUKA

* Xumus, 10 knacc/ 'abpuensia O.C., Octpoymos U.I'., Cranko C.A., AKInoHepHOE 00IIECTBO
«M3narenbcTBO «IIpocBemnienne»
* Xumus, 11 knacc/ I'abpuensia O.C., Octpoymos U.T'., CnagkoB C.A., AKiroHepHOE 00IIeCTBO

«M3narenscTBo «lIpocsemenue»



METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1.T'abpuensu O.C. [Iporpamma kypca xumuu 118 8-11 kiaccoB 00111e00pa3oBaTeIbHbIX
yupexaenuil. — M.: JIpoda; 2020 r 2.I'abpuensa O.C.OctpoymoB N.I',Crnagkos C.A.
Xumust: 10 kinacc: yueOHUK 1151 00111e00pa3zoBaTeNbHbIX yupexaeHuid. — M.: [Ipo¢a.2020 r.
3.I'a6puensa O.C,OctpoymoB N.I',Cnagko C.A. Xumusi: 11 knacc: yueOHUK 1Jis

oO1reo0pa3oBarenbHbIX yupexaenuid. — M.: Ipo¢a.2020 r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
HUHTEPHET
1. http://him.1september.ru/index.php— sxypHan «XuMus».

2. http://him.1september.ru/urok/

3. www.edios.ru


http://him.1september.ru/urok/
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