MHHHUCTEPCTBO NPOCBEUIEHUS POCCUHCKOMN ®EJEPAIINA
JlenaprameHT CMOJIEHCKOH 00J1aCTH 10 00PAa30BaHUIO U HAyKe

AnmuHucTpanus ropoga CmoJjieHcka

MBOY "CHLI Ne 30 um. C.A. Keae3noBa'"

PACCMOTPEHO
PykoBoaurens LLIMO

T'opoxosa E.B.
IIporoxom Ne 1
ot «21» 08 2023 r.
COI''TACOBAHO
3aMecTUTENb JUpEeKTOpa

Bapcanosa C.B.
[Tporokos Ne 1
ot «21» 08 2023 r.
YTBEPX/JEHO
W.o. nupextopa
3apybuna E.A.

[Tpuxaz Ne 310
oT «21» 08 2023 1.

PABOYAS IIPOTPAMMA
(ID 511954)

yueOHoro npeamera «Xumus. ba3oBbid ypoBeHb»

st ooyuaroruxcst 11 kmacca

r. Cmosenck 2023-2024 yu.roa



MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMHHM Ha YpOBHE CpeaHEro oomero oOpa3oBaHusi pa3paboTaHa HaA
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpa3oBanuu B Poccuiickoi
Oenepanun», TpeOOBaHWI K pe3yJbTaTaM OCBOSHHUS  (elepaibHONH  00pa3oBaTeIbHON
nporpammel cpennero obmero odpazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpaszoBatenbHoM crapaapre COO, c¢ yuérom Konnenuuu mnpernoaBaHus
yueOHOro mpeamera «XuMmHs» B 00pa3oBareibHBIX opranuszanusx Poccuiickoit Denepanui,
peaIn3yIOIX OCHOBHbIE 00pa30BaTENIbHBIE IPOrPAMMBI, U OCHOBHBIX 10JI0KeHUH «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[MpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0IOB K pa3paboTKe MNpOrpaMMbl MO XUMHH, K OIpEAEICHUI0 OOLIeH
CTpaTeruu 0O0y4YeHHs, BOCHUTAHUS U Pa3BUTHUSL O0yUaIOLIUXCS CPEeICTBAMU y4eOHOro IMpeaMera
«Xumusi» nas 10-11 xnaccoB Ha 06a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCJIOBIEHHOCTH IIeNel, COJEp)KaHus, pe3yibTaToB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumudeckoe o0Opa3oBaHHE, IOJIY4aeMOE€  BBIIYCKHHKaMH  00IeoOpa3oBaTeIbHOM
OpraHu3alliy, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEPUIAIONIMM 3TAallOM peaJu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPHUCYIIUX LEJIOCTHOM CHUCTeME XUMHUYECKOro oOpa30BaHUS. OTU LIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIbI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
HNpUPOIHON cpere. Peannsyercs xuMmudeckoe oOpa3oBaHHe O0YyYaIOMINXCS Ha YPOBHE CPEIHETO
o0riero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IMpeaMera «XUMHs», COJlepKaHue M MOCTPOeHHE
KOTOPOTO ONpeZeNeHbl B IMporpaMMme N0 XHMHUH € Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesell ¥ MPUHIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAaET 0COOYIO pOJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOTO MBIIIUICHUS], B CO3/ITaHME IIEJIOCTHOTO MIPEICTABICHUS
00 OKpy»KaroleM MUpPe KaK O eIMHCTBE MPUPOJBI U YelIoBeKa, KOTopoe (GopMHUpYeTCs B XUMUU
Ha OCHOBE MOHMMaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHUpAa, OCO3HAHUS B3aMMOCBS3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOJEHCTBYS € JPYIMMH €CTECTBEHHBIMM HAayKaMH, XHUMHsS CTala
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCHEIIHOTO Tpyaa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTelbHas, Kak Hayka
BBICOKMX TE€XHOJIOTUI HaIlpaBJIeHa Ha PELIEeHUE II00aNbHBIX MPOOIeM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbI 3J0OPOBBS.

B cootBercTBMM C OOMmMMH LENSIMH WU TNPUHLUIAMH CpEIHEro ooOuiero oOpazoBaHM
conepkanue npeamera «XuMus» (10—11 kmaccsl, 0a30BbI ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYalOMIMXCs, HEOOXOAMMYIO UM JUIs



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJIOIHKEHUS 00pa30BaHUs B PA3IIMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBmsitoliuMu  ipeaMeTa  «XUMHsD) SIBISIFOTCSL  0a30Bble Kypcbl — «OpraHudeckas
xumus» 1 «O0111as 1 HeopraHudyeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUSI KOTOPBIX
SIBIISTFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHWI 10 HEOPTaHUYECKOW XUMUU (C BKIFOUCHHUEM
3HaHWHN W3 00IIeld XMMHUH) M OopraHudeckor xumuu. opmMupoBaHuEe JaHHOW CHCTEMbI 3HAHUM
Opyd HM3YYCHHUU TMpenMeTa OOEeCIeYrBAEeT BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa copepxanusi KypcoB — «Opranuueckas xumusi» u «OO0I1as 1 HeopraHudyeckas
XUMUS» chopMHEpOBaHA B MPOTpaMME IO XMMHHM Ha OCHOBE CHCTEMHOTO IMOJXO0/a K M3yUYEHHUIO
ydueOHOro Marepuaia U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DAa3BUTHEM 3HAHHM Ha
ONPEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAKOTCSI HA YPOBHE KIIACCMUECKOW TEOPUU CTPOCHHSI OPraHMYECKUX COEIUHEHMI, a
TAKKE€ Ha YPOBHE CTEPEOXMMHMYECKHUX M DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3yyaeMblX B Kypce BEILIECTBaX MAIOTCS B PAa3BUTUU — OT YIIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMYECKU AKTHUBHBIX COCAWHCHHN. B Kypce OpraHMYecKOd XWMHU TOTYYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHus MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKOW CBSI3H, KJIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Tog HOBBIM YrjiOM 3peHHS B TpeAMETe «XHUMHUsD» 0a30BOrO ypOBHS pacCcMaTpPUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHMUYECKUM Marepuan u
q)aKTOJIOFI/I‘-IeCKI/Ie CBC€ACHHA O BEUIICCTBAX U XUMHYECKOM pCaKknuu. TaK, B HaCTHOCTH, B KypcCE
«OO01mas 1 HeopraHuyeckas XMMHUs» OOyUarOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaKHEWIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE 0 XUMUUECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
normonHsercss B Kypcax 10 wum 11 kiaccoB ndieMEHTaMU  COJEp)KaHHS, HMMEIOITUMU
KyJIbTYPOJOTHYECKH M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpPYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPHUIOKEHUNU XUMHH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH()OPMAIIMIO U MPUMEHSTH €€ JJIsl TOTOJHEHUsI 3HAHUMU, pelieHus
MHTEJUIEKTYalIbHBIX M KCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a7ad. B memoM conepxkaHue
y4eOHOT0 TIpeIMeTa « XUMHsD» TaHHOTO YPOBHS M3YUYEHUsI OPUEHTHPOBAHO HA ()OPMHUPOBAHUE Y
00y4JaroIIUXCsl MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €MHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTAaBOM U CTPOEHHEM, ITI03HABAEMOCTh IIPUPOIHBIX SBJIECHUN IIYTEM DKCIIEPUMEHTA
W pEeIIeHUsS TPOTUBOPEYHH MEXKTy HOBBIMH (haKTaMH U TEOPETUUYECKUMH MPEANOCHUTKAMU,
OCO3HaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IaHUS HOBBIX TEXHOJIOTUN U MaTEPUATIOB.

B nnane peuicHud 3aaa4 BOCIHUTAaHUA, Pa3sBUTUA W COLUAIM3alIUN 06yqa101u1/1xc;1
IMPUHATBIC nporpaMMoﬁ o XMMHUH NOAXOAbl K OIIPCACICHHUIO COACPKaHHA H ITOCTPOCHUA
npeaMeTa npeaAyCMaTpmuBarOT (I)OpMI/IpOBaHI/IC YHUBCPCAJIBHBIX y‘-ICGHBIX ﬂeﬁCTBHﬁ, UMCIOIINX
0a30BO€ 3HAUCHHE JJIA pa3JIndHbIX BUAOB ACATCIIBHOCTU: PCIICHUS np06neM, IIOMCKa, aHaJIn3a "



00paboTkn wHMOpMAIUK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCHGI[OB&TGHBCKOﬁ ACATCIIbHOCTH, 3aHI/IMaIOHl€I>'I Ba>XHO€ MECTO B ITIO3HAHUHN XUMUU.

B mpaxTuke npenoaBaHus XUMHH Kak Ha YPOBHE OCHOBHOTO 00IIEero o0pa3oBaHus, TaK U
HAa YpPOBHE cpenHero obmiero o0Opa3oBaHUS, TMPU  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU LeJield M3y4yeHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYUMOCTU
TPaJAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak oOjacTtu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKON JEATENIBHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OIIPEEIICHUIO LIEJIel N3YUEHHUs [IPEIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIABHBIMH IEISIMH M3yYCHUs MpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

GbopMHUpPOBaHNE CHCTEMbl XUMUYECKUX 3HAHUN KaK Ba)XKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAYyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBbIE MOHATHS, (DyHIaMEHTaJIbHbIC
3aKOHbl M TEOPUM XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAHHUE CYIIHOCTH
JOCTYIHBIX OOOOIIeHUII MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpPHEH HX
pPa3BUTHUS U CTAHOBIICHUS;

dbopMupoBaHHEe W pa3BUTUE NPEJICTABICHUNA O HAYYHBIX METOJaX I[O3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpETEeHUsS YMEHUN OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M XHUMHUUYECKUX SBJIICHUM, HMMEIOLIUX MECTO B IMpPUPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHMI U CIIOCOOOB JIESATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJIFOICHUEM TIPABHII O€30ITaCHOTO OOPAIICHHUS ¢ BEICCTBAMH.

Hapsiny ¢ atum, copepxaTtenbHasi XapakKTEpUCTHKA IIEJIeH W 3a/lad U3Y4YeHUs MpeaMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerogHss B MPENOJaBaHUU XUMHHU B OoJbIIeH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0yuyeHus,
OpPUEHTHPOBAHHOW Ha TOATOTOBKY BBINYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 He HA0OpOM 3HaHWMU, a (YHKIHMOHATBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W TMPUMEHEHUS WX B PEabHOU KU3HU JUIS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBia3u ¢ »TMM mnpu U3ydeHHMH IpeaMera «XHMHs» JOMHUHHPYIOIIEE 3HAYCHHE
nproOpeTaroT TaKKUe LENH U 33a4u, KaK:

ajanTanus oO0yyaroumxcs K  yCIOBUSM  JIMHAMHUYHO  Pa3BHUBAIOIIETOCS  MHPA,
GbopMHpPOBaHWE MHTEIUICKTyaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMH M UX TPUMEHCHUEM;

dbopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN),
UMEIOIMX YHUBEPCATIbHOE 3HAYCHUE JUIS PA3JIMUHBIX BUJIOB JESATEIBLHOCTH: PELIeHUs MpolieM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUs OTbITa
JESATEIIBHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B IO3HAHWU XHMMUH, & TaKXKe U1 OLIEHKHU C
MO3UIUI IKOJIOTHYECKO 0€30MacHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPELY;

Pa3BUTHEC NO3HABATCIIBHBIX MHTCPCCOB, MHTCIIJICKTYAJIIBHBIX U TBOPYCCKUX crocoOHoOCTEN
06yanOH.[I/IXC$IZ CIIOCOOHOCTH CaMOCTOSITCIHLHO HpI/IO6peTaTB HOBBIC 3HaHHUA II0 XHUMHHU B



COOTBETCTBUM C KU3HEHHBIMU ITOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA U aHANIK3a Y4eOHOH M HayYHO-TIOMYJIAPHON MH(POPMAIIUH XUMHUYECKOTO
COZEepKaHUSA;

(dbopMEpOBaHUE U Pa3BUTHE Y 00YYAIOIIMXCS ACCOIIMATUBHOTO M JIOTUYECKOTO MBIILICHHS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIIEPUMEHTA;

BOCHHUTAaHHE Yy OOydaromuxcs yOeKAEHHOCTH B TyMaHHCTHYECKOH HaIpaBIEHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEHICHHH TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
IPUPOJIONIONB30BAHMS, MOMOJIHEHHSI JHEPreTHYECKUX PECYPCOB M COXPAHEHUS MPHPOTHOTO
paBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, @ TAKXKE NMPUOOPETEHHUS OIBITA UCIOIB30BAHUS TTOYYCHHBIX 3HAHUM JUIS TIPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yuebnoMm mnaHe cpenHero oOmiero oOpa3oBaHHs MpeaMeT «XUMHUs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB

11 KJIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopernyecKkue 0CHOBbI XUMHMHU

XuMuyeckui 3nemMeHT. AToM. Slapo aroma, HU30TONBL. DJIEKTpOHHAs 000JIO0YKa.
DHepreTUUecKrue ypOBHH, MOIYPOBHU. ATOMHbBIC OpOHTaNy, s-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacrpenienieHus: JIEKTPOHOB MO0 OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH U llepuoanueckass cucremMa XUMHUYECKUX JJIEMEHTOB JI.
N. MenpneneeBa. CBsi3b MEpUOAUYECKOTO 3akoHa W [lepumonuueckol CHCTEMBl XUMHUYECKHUX
sanemenToB JI. U. MenneneeBa ¢ COBpeMEHHON TEOpHUEl CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM TTPOCTHIX M CIOYKHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3HauyeHUuEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XHUMHUYECKash CBS3b. BUAbl XUMHUYECKOW CBs3M (KOBaJIGHTHAsS
HETOJISIpHAsT W TIOJISIpHAsI, MOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIA M JTOHOPHO-aKIIETITOPHBIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBLHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KAaTHOHBI 1 AHMOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue o aucnepcHbIX cucteMax. VICTHHHBIE M KOJIOMAHBIE pacTBOPBL. MaccoBasi 1071
BEILIECTBA B pACTBOPE.

Knaccugukanuss HeopraHmdeckux coeauHeHuil. HomeHkmaTtypa  HeOpraHHYECKUX
BEUICCTB. ['eHeTHYecKas CBA3b HEOPIaHWYECKUX BEIIECTB, INPUHAMIEKAUX K Pa3Iu4YHBIM
KJIaCCaM.

Xumnueckas peaknus. Kraccudukanus XUMHUECKHX pEakIUidi B HEOPraHMYECKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChI BEILECTB, 3aKOH COXPAaHEHUS W IIPEBPALCHUS
SHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3MuHbIX (akTopoB. OOpaTHMBIE pPEaKIIUH.
Xumnueckoe paBHoBecue. MDakTopbl, BIUSIONMIMNE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [latensbe.

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanms. CunbHbple U cra0ble QJICKTPOJIMTLI. Cpez[a BOJHBIX
PacTBOPOB BCIICCTB: KMUCJIas, HeﬁTpaHLHaﬂ, miej104Hast.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

OKCIEpUMEHTAJILHBIE METOJbl M3YYCHMs BEIIECTB W WX NPEBPAIICHUN. JIEMOHCTpaLUs
tabmui «llepuoanueckas cuctema xumuueckux siaemeHToB . U. MenneneeBa», u3ydeHue
MoJeen KPUCTAJITINYECKUX PEILIETOK, HaOmro1eHue
U OITMCAaHNE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHIAa BOIOPOIA B
IIPUCYTCTBUM  KaTaJM3aTopa, ONPENCIIEHUE Cpelbl pacTBOPOB BEIIECTB €  ITOMOULIBIO
YHUBEPCAJIbHOTO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIECHUE MPAKTUUECKON pabOThI
«Bnusinne pa3nuyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON peaKum».

PacuérHble 3a/1a4uu.

PacuéTtsl 1o YPAaBHCHUAM XUMHUYCCKUX peaKHHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC paC‘-IéTBI,
paC'-IéTI)I C UCITOJIB30BAHUEM ITOHATHA «MaCCOBas JOJId BEHICCTBA.

Heopranuveckas xumus

Hewmerannsl. [Tonoxenue HemeramioB B [lepuoguyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpOeHHs aTroMoB. dDu3nyeckue CBOWCTBA HEMETAJLIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVUMHYECKHE CBOWCTBA Ba)XHEHMIIMX HEMETa/IOB (TaJlloTeHOB, cephl, a3zoTa, (ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHCHUIA).

[IpruMmeHeHne BaXKHEUIINX HEMETAVIOB U UX COCIMHEHUN.

Meramnel. [lonoxenne meraminoB B [lepuoandeckoi cucteMe XUMHUYECKUX AJIEMEHTOB JI.
. MenneneeBa. OCOOEHHOCTH CTPOCHMS 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METaIOB. DJIEKTPOXMUMHUYECKHM psJ HanpsKEHUH
METaJlIOB.

XWUMHUYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, Kalud, KaJdbllUHd, MarHwi,
ATIOMUHHM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUM.



OO6mue cnocoOw! oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

:‘)KCHGDI/IMCHTEIHBHBIC METOJbI HM3YYCHUSA BCIICCTB H HUX HDCBDaHIeHHfIZ HN3YUYCHUC
KOJIJICKIIMH «MeTamel u CILJIaBbI», 06pa3u03 HEMCTAJIJIOB, PCHICHUC JSKCIICPHUMCHTAJIbHBIX
3a1a4, Ha6J'IIOI[eHI/Ie u OIIMCaHHC JACMOHCTPAIMOHHBIX n J'Ia60paTOpHI>IX OIIBITOB
(B3aI/IMOI[eI>'ICTBPIe rupokcuia aJrOMHUHUA C paCTBOpaMH KHUCJIOT U H.[CJIO‘-IGfI, Ka4yC€CTBCHHBIC
PC€aKiin Ha KaTUOHBI MeTaJ'IJ'IOB).

PacuéTHble 3a0a4n.

Pacuérel maccel BemiecTBa WM 00BEMA Ta30B MO H3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOIO M3 YyYacTBYIOLIMX B pEaKLUHM BELIECTB, pacdy€Thl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHud 1 )KU3Hb

Ponps xumun B o0ecrieueHun SKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBOM O€30MaCHOCTH,
pa3BUTUU MeaMIMHBL. [IOHATHE O HAyYHBIX METOJaX ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKLHnii.

[IpencraBnenuss 00 oOOmMX HAYYHBIX NPHHIMIAX POMBIIUICHHOTO  TOJYyYCHHS
BOKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MAaTEpPUAIOB: BAXHEHIIUE CTPOUTEIBHBIE MaTEpHUAJIbI,
KOHCTPYKLMOHHBIE MaT€pHUallbl, KPACKH, CTEKIJIO, KEepaMUKa, MaTepUaibl I DJICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC Y I00PEHUSI.

Xumus u 3J0POBLE HYCJIOBCKA: IIpaBUJIa HCIIOJb30BaHUA JICKAPCTBCHHBIX IIPCIIapaToB,
ImpaBujia 0e30ImacHoro HCITIOJIBb30BaHUA npenaparoB OBITOBOI XUMHNHN

B [IOBCEIHEBHOU KU3HMU.

MeXnpeaIMETHBIE CBS3HU.

Peanuzanus MeXNpeaMeTHBIX CBsI3€i MPpH M3Y4eHUHU OOIeH M HEOPraHUYeCKOM XMMHU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTHUH, ABISIOUIMXCSA CUCTEMHBIMU /IS OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYUYHOT'O
IUKJA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
W3MEpPEHUE, SIBJICHUE.

®du3nka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
pPaZoaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHOe

COCTOsAHHEC BCIICCTBA, (I)PI3PI‘-I€CKPIC BCJIMYWHBI U CAMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: KJICTKAa, OpraHu3sM, 3SKOCUCTEMA, 6H0c¢)epa, Makpo- W MHKPOIJICMCHTHI,
BUTaMHHBI, o0OMeH BCIICCTB B OpraHu3Me.

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC KCKOITACMBIC, TOIIJIIMBO, PECYPCHI.



TexHomorus: XuMH4ISCKas MMPOMBINITICHHOCTE, METAJLIIYPTHs, IIPOU3BOACTBO CTPOUTECIIbHBIX

MaTcpuajioB, CEJIbCKOXO3S1CTBEHHOE IMponu3BOACTBO, nuuicBas MPOMBIIIJICHHOCTD,
(bapMaHCBTI/ILIGCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuaioB, SJICKTPOHHAsA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XWMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYArOIIUMUCS
porpaMM CpeAHero oO0Iero oopazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
MPOrpaMM CpeTHET0 00IIero 00pa30BaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B coorBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAO0M B CTPYKTYpPEC JTUMYHOCTHBIX
pPE3yJabTaTOB OCBOCHUA IIPEAMCTA «XuMUsS» Ha YPOBHE CpPEOHETO 06]1_[61"0 O6pa3OBaHI/ISI
BBIZICJICHDBI CIICAYIOIHUE COCTABIIAIOIINC:

OCO3HaHUE OOYYAIOIIUMUCS POCCUMCKON TpakIaHCKOM HMICHTHUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOATENBHOCTH U CAMOOIIPEAEITIEHHUIO;

HaJIM4HuC MOTHBAIIMHU K 06y‘{eHI/II'O;

1eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUH JHMYHOCTH Ha OCHOBE KIIFOUEBBIX
[IEHHOCTEH M HCTOPUUYECKUX TPAJAULIUN Oa30BOY HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBAThCS B CBOECH JESATEIBHOCTH
OEHHOCTHO-CMBICJIIOBBIMU  YCTaAaHOBKaMHu, MPHUCYITHUMU I_[eJ'IOCTHOI\/'I CUCTEME XHUMHUYCCKOI'0
o0Opa3oBaHus;

HAJINYUC NPaBOCO3HAHUA JKOJIOTUYECKOM KYJbTYpPbI U CIIOCOOHOCTH CTaBHUTh oM u
CTPOUTDH KU3HCHHBIC IJIaHBbI.

JIM4YHOCTHBIE pe3yJibTaTbl OCBOCHUSA MPEAMCTA «XUMUS JOCTUIalOTCA B C€IHWHCTBC
y‘-Ie6HOI\/II U BOCIUTATCIILHOM ACATCIIBHOCTH B  COOTBETCTBUM C TYMaHHUCTUUYCCKHMHU,
COOUOKYJIbTYPHBIMU, AOYXOBHO-HPABCTBCHHBIMU HCHHOCTAMHU W HJACATIaMU pOCCHﬁCKOl"O



IpaXkJJaHCKOro O0OIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU W NpPaBUIAMU IOBEJIEHMUS,
CHOCOOCTBYIOLIMMHU TPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYarOLUXCS.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IpeaMeTa «XHUMUS» OTPakarT cHOPMUPOBAHHOCTD
OMbITa TO3HABATEIBHONM M MPAKTHUYECKOW JESITEIBHOCTH OOYYaIOUIMXCS IO pealu3anuu
IPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaIaHCKOro BOCUTAHMS:

0CO3HAHMSI 00YYAIOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKCHUS K
3aKOHY W IIPaBOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpMax W IpaBWJaX MEKIWYHOCTHBIX OTHOIIEHWUW B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIBHOCTH NP CO3JaHHUU y‘~I€6HI)IX ITPOCKTOB,
pPCLICHU N y‘le6HbIX W IIO3HABATCIIbHBIX 3a1a4, BBITOJIHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI APYTUX
IPY aHaJIU3€ Pa3IMYHbIX BUJOB YUEOHOH NeATEIbHOCTH;

2) NIATPHOTHYECKOTO BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIIECHHUS K HCTOPUYECKOMY W HAy4YHOMY HACJEIUI0 OTEYECTBEHHOMH
XHMHH;

YBa)XCHUA K IMPOHCCCY TBOPUCCTBA B obiactu TCOpHUU W HNPAKTUYCCKOTO MPUMCHCHUA
XUMHHU, OCO3HAHHUA TOro, 4YTO JOCTUIKCHHA HAYKH €CThb PE3YJIbTAT JJIMTCIBbHBIX H&6J’II—OIL€HI/I§I,

KPOMIOTJIUBLIX 5KCIICPUMCHTAJIbBHBIX ITOMCKOB, ITIOCTOSAHHOI'O TPYda y‘-IéHBIX U IIPAKTUKOB;

UHTEpeca M IO3HABAaTEIbHBIX MOTHUBOB B IIOJYYEHHH U IIOCIEIYIOLIEM aHaIU3e
MH(pOpPMaLIMHU O MEPETOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHYECKUMHU  SBICHUSIMH,
U TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

T'OTOBHOCTH OILICHUBAThb CBOE MOBCACHUC W TMOCTYIIKH CBOUX TOBapI/IH_ICﬁ C HOSI/II_II/Iﬁ
HPABCTBCHHBLIX W IIPAaBOBBIX HOPM U OCO3HAHUE HOCJ'Ie}ICTBI/Iﬁ OTUX IMMOCTYIIKOB;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbI:

ITOHHUMAaHHA HCHHOCTCﬁ 3A0pPpOBOIo0 U 0e30I1acHOro 06pa3a KHU3HHU, HCO6XOJII/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTBCHHOMy (1)I/I3I/I'-IGCKOMY N IICUXUYECKOMY 310POBBIO;

coOmoieHnsT TIpaBuiI 0€30MMaCHOTO OOpaIIeHusi ¢ BEMIECTBAMH B OBITY, MOBCEIHEBHOU
JKV3HU U B TPYZOBOU I€ATEIBbHOCTH;



IMNOHUMAaHHA LECHHOCTHU IIpaBUJI HHAUBUAYAJIbHOIO MW KOJIJICKTUBHOI'O 0e3011acHOro
MOBCACHHS B CUTYAllUAX, YTPOKAIOINX 310POBbIO U JKU3HU JIIO,[[GIZ;

OCO3HAHMS TIOCJIEACTBUN M HENPHUATHS BPEIHBIX NPUBBIYECK (YHOTPEOICHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUsI);

5) Tpy10BOro BOCIIMTAHUS:

KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTH B y‘-IG6HO-HCCH€I[OB3T€JILCKOfI JACATCIIBHOCTH,
O6H.I€CTB€HHO HOHCSHOﬁ, TBOp‘IeCKOﬁ " IPpYyrux BUJaax ACATCIbHOCTHU,

YCTAaHOBKM Ha aKTMBHOE Y4YacTUE B PEIICHUU MPAKTUUYECKUX 3a7ad COIHAIbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyYEHHIO MpOoQeccHil pa3imudHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3yJIbTaTaM TPYI0BOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAIBHOM TpPAaeKTOPUH OOpa30BaHMUS,
Oyayuier mpoeccuu U pean3alnui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JIOrH4€eCKOr0 BOCIUTAHUS:

9KOJIOTHYECKH 11€IeCO00Pa3HOro OTHOIICHHS K MPUPOJIC, KaK UCTOYHHMKY CYIIECCTBOBAHHS
JKHU3HH Ha 3eMIIE;

IMOHUMAaHUS TJI00aJILHOIO XapakTepa 3KOJIOTHYCCKUX HpO6J’I€M, BJIMSAHHA SKOHOMHUYCCKUX
mponeccoB Ha COCTOAHUC HpHpO,Z[HOfI )41 COHH&HBHOﬁ CpCAbI;

OCO3HaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS JTOCTHKEHUN XUMUM JJIS peucHus BOIIPOCOB
PparoOHaJIbHOI'0 NPHUPOAOIIOJIb30BaAHUAA,

AKTUBHOTO HEIPUATHSA ACUCTBUM, MPUHOCAILUMX BPEd OKPY KAKOLIEH IPUPOAHOU Cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArOoNpUsATHBIE SKOJIOTMUYECKHE MOCIEACTBUS MPEIIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIU4¥s PA3BUTOrO DKOJIOTMYECKOIO MBIIIJIEHUS, DKOJOTUYECKON KYJIBTYpPBI, OIBITA
JIEATEIIbHOCTH  DKOJIOTMYECKOM HAIpaBICHHOCTH, YMEHHMS pPYKOBOJACTBOBATbCS WMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPAaKTHUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c()OPMUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAaHUA CcHeNuGUKA XUMHUU KaK HayKd, OCO3HaHHs €€ poiu B (HOpMHUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUsI 00 OKpY’KaIoIIeM
MHpE KaK O €JUHCTBE IMPUPOJbI M YEJIOBEKAa, B MO3HAHWH IMPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHny mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;



yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBUIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PELIEHUH I100aIbHBIX IPOOJIEM YCTOHUYMBOIO pa3BUTHs YEIOBEUECTBA — ChIPbEBOM,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHHU MEIHMIIMHBL,
00eCreyeHn! yCIOBUH YCIIEIIHOr0 TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4ieHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAHMS CYIIHOCTM METOJOB ITO3HAHWI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOMIETO0 MUpa M MPOUCXOIAIINUX B HEM H3MEHEHHIA,
yYMEHUs AenaTb 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB U MMEIOLIMXCS IaHHBIX
C LEJBIO ITOJIyYEHUS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIb30BaTh XUMHYCCKUC 3HAHUS I pCHICHUSA HpOGJIeM
B pCAJIbHBIX JKU3HCHHBIX CUTYAalHUAX,

HHTEPECCA K ITO3HAHWIO U HCCIICIOBATCIbCKOM JACATCIIBHOCTH,

FOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHMIO U CamMO0OOpa30BaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUM 1O XUMHH B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pasinyHbIX cdepax mpodheccHoHaTbHON
JESITEIIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3yibTaThl OCBOEHHUS Y4eOHOro mpeaMmeTa «XUMHUS» Ha ypOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIMXCS MEKIUCIUILINHAPHBIE
(MexXmpenMeTHbIe) 00LIeHayUYHbIe TOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJI0B O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHbBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIecC, CUCTeMa, HAyYHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIeI0BaHNEe, HA0II0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHe);

yHUBEpcaJdbHble  yueOHble  JeHCTBUS (mo3HaBaTeIbHBIE, KOMMYHHKATHUBHBIE,
peryisTHBHbBIE), obOecneunBarone (HopMUpOBaHME (YHKIMOHATIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CIIOCOOHOCTH 06yanOIHI/IXC$I HCIIOJIB30BaTh OCBOCHHBIC MCKIAUCHTUIIIIMHAPHBIC,
MHPOBO33PCHUCCKHUE 3HaHUA W YHHBCPCAJIBHBIC yqe6HLIe )IGf/iCTBPISI B II03HABaTEILHON H
COIIMAIBLHOM IIPaKTUKC.

MeTaHpe,Z[MeTHLIC PE3YJbTAaThl OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘{e6HBIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA HGﬁCTBI/IﬂMH.



OB.]'[a}IeHHe YHUBEPCAJIbHBIMUA yqeﬁanMn NMO3HABATEJIbHBIMHU € CTBUSIMM

1) 6a30BbIE JJOTHYECKHE AeiiCTBHUS:

CaMOCTOATENIHO (HOPMYIHMPOBaTh U aKTyalIU3UpOBaTh IpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeCaAcIATh LCIIN ACATCIbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTHUIKCHMUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIb30BaTh IIpH OCBOCHUU 3HaHHUH HpI/IéMBI JJOTMYCCKOI'o0 MbBIINIJIICHHUA — BBIACIATH
XAapPaKTCPHBIC IIPHU3HAKU MIOHATUH U yYCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIIOJIb30BaATb
COOTBCTCTBYIOIIUC ITOHATHUA OJIA 00BICHEHUS OTACJIbHBIX (I)aKTOB u HBHGHHﬁ;

BLI6I/IpaTb OCHOBAHMUA U KPUTCPHUH TJIA KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
YCTAaHABJIMUBATb NPUYHUHHO-CIICACTBCHHBIC CBA3HW MCKAY U3YyYaCMbIMU SABJICHUAMM,

CTPOUTh JIOTMUECKHUE pacCyXIeHUs (MHIYKTUBHbIC, JACIyKTUBHBIE, I10 aHAJIOTUN),
BBISBIIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (HOPMYIHPOBATH
BBIBOJIbI U 3AKJIIOYECHUS;

IPUMEHSTh B MpOIEcCe MO3HAHMSI, UCIOJIb3yEMble B XUMHHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IeIH, TPeoOpa30BbIBATh MOETIbHBIE MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ) 2JIEMEHTA,
xumuueckass (opMysa, YypaBHEHHE XMMHMUYECKON peaklIud — TMpU pelIeHuHd Y4eOHbIX
[IO3HABATENIBHBIX U IPAKTHUYECKUX 3a]a4, IMPUMEHATb HAa3BaHHBIC MOJECIBHBIC IPEIACTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHYECKUX PEAKIUH.

2) 6a3oBbIe HCCIAeA0BaTEIbCKUE el CTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIN;

q)OpMy.]'II/IpOBaTI) ocian MW 3aJad4u  HUCCICAOBAHMHA, HCIIOJIb30BaTh IIOCTABJICHHBLIC H
CaMOCTOSATCIIbHO C(bOpMYJ'H/IpOBaHHI)Ie BOIIPOCHI B KAYECTBEC MHCTPYMCHTA IMO3HAHHA U OCHOBBI
JJIsA (I)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O MPOBEPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy>K,[[CHPII>i;

BJIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M MPOBEICHUS YYCHHUECKUX
IKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOMATh 32 XOAOM TPOIlecca, CaMOCTOSTEIhHO
MPOTHO3MPOBATh €ro pe3ylnbTaT, (OpMYyIUpOBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEIOBAHUS, COCTABISATE OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

PUOOpPETaTh OMNBIT YYEHWYECKOW HCCIIEOBATeNbCKOM M IMPOEKTHOM J1eATEIbHOCTH,
IPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
MIPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JIUYHBIX METOJIOB ITO3HAHHUS.



3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B Pa3IMYHBIX HCTOYHUKAX HMHPOpMAIMK (HAy4YHO-TIOMYJIsIpHAs
JUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypcbl MHTepHera),
aHAIM3UPOBATh HH(MOPMALIMIO PA3JIWYHBIX BUIAOB U (OPM TNPEICTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

dbopMyIIMpOBaTh 3ampOChl W MPUMEHSTH PA3NIUYHBIC METOJBI TPHU TOUCKE U OTOOpE
nHpopmaIu, HeoOX0AMMOM TSl BBIMOTHEHHUS YIeOHBIX 3a71a9 ONPEIeIEHHOTO TUIIA;

nproOpeTaTh OIBIT UCHOJIB30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (OpMY IpeAcTaBieHUs MH(pOpMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CPEIACTBA MpH paboTe ¢ XUMHUYECKOH
uHpOpMaNKeil: TPUMEHSATh MEXIpeaMeTHble ((PU3MYeCKHe W MaTeMaTH4YeCKHue) 3HAKH |
CHUMBOJIBI, (popMyIiel, aO0peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U Hp606paSOBbIBaTB 3HAaKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'JIAJHOCTHU.

OBjaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU el CTBUSAMM

3a/J1aBaTh ~ BOINPOCHl IO  CYIIECTBY  OOCyXJaeMOM TeMbl B  XOJe Juajiora
W/WIA JUCKYCCHM, BBICKA3bIBaTh WJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHHS TIPE]IJIOKEHHOMN 3a/1auu;

BBICTYIIaTh C TIPE3CHTANNEH pPe3yIbTaTOB TO3HABATEILHOW ICSITEILHOCTH, TOTYYCHHBIX
CaMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIIOJIHEHUHM XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThI IO WCCIICOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOr0 MpPOeKTa u dbopmynupoBath BBIBOIBI
Mo pe3ysibTaTaM IPOBEJACHHBIX WCCIICIOBAHUA IyTEM COTJIACOBAaHUS TIO3UIMA B  XOJe
o0cykIeHusI 1 OOMEHa MHEHUSMHU.

OBnaneHne YHUBEPCAJIbHBIMHU PEryJasaTUBHBIMUA JeCTBUSAMH:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYIIECTBIATh CBOKO IO3HABATEIBHYIO JEATEIbHOCTD,
onpenenss €€ eI U 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI MPU BBIMOJHEHUH YYEOHBIX W HMCCIEIOBATENbCKUX 3a1ad,



BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEHICHUS C YyYETOM MOJYyYCHHS] HOBBIX 3HAHUH O
BCIICCTBAX U XUMUYCCKUX PCAKIUAX,

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCM JGATEIBHOCTH Ha OCHOBE CcaMoOaHalu3a U
CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATbBI

JUIA 06yqa101111/1xcs1 C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3A0POBbsA: YMCHUC IMPUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHHA BCIICCTB U XUMHUYCCKHX HBHGHHﬁ;

JUTSI CIICTIBIX Y CJIA0OBUISAIINX OOYYArOIIMXCS: YMCHHE HCIIOJIb30BATh PEIbe(DHO-TOUCHHYIO
cuctemy o6o3nadenuii JI. bpaiins nis 3anucu Xumudeckux (Ghopmyit.

11 KUIIACC

[IpeameTHBIE pe3ynbTaThl OCBOEHUA Kypca «OOmas u HeOpraHuyecKkass XUMUSD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTh MPEJACTABICHUIA: O XMMHUYECKOH COCTaBIIAIOLIEH €CTeCTBEHHO-
HAayyHOM KapTUHBI MHpa, POJM XHMMHUU B IO3HAHUU SIBICHUH NpUPOIbI, B (OPMUPOBAHUU
MBILIUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MPaKTUYEeCKHX 3a7ad M OSKOJOTMYEeCKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
310POBBIO U IPUPOJIHOM CPENE;

BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpPAs BKJIIOYAET: OCHOBOIIOJAraroline
NOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOIHAS),
KPUCTAJUIMYECKass  pEIIETKA, THUIbl XUMHYECKUX  PEAKIUH, pacTBOp, AJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOpPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON auccouuanuu, nepuoandeckuii 3akon JI. M. MenneneeBa, 3akoH
COXpAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS DHEPTHHU MPU XUMUUYECKUX
pEaKIusix), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHUMHH, MHUPOBO33PEHUECKHE 3HAHUSA,
Je)Kalye B OCHOBE IOHMMAHUS TPUYUHHOCTH M CHCTEMHOCTH XWMHYECKHX SIBJICHUH,
dakToNorMUecKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYCCKOM JCSITEIILHOCTH YEJIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEpHbIE MPU3HAKHU TMOHSATUH, YCTaHABIMBATh
UX B3aUMOCBSI3b, WCIIOIb30BAaTh COOTBETCTBYIOIIME MOHSTHUSI MPU OMHUCAHUM HEOPTaHUYECKUX
BEIIECTB U UX MPEBPALLCHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTAaBJICHUS
dbopMyll BENIECTB W YypaBHEHWH XWMHUYECKUX PEAKIU, CHUCTEMATHYECKYI0 HOMEHKIIATYpY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKUX BeEIIeCTB (yrapHbId Tas,
YIJIGKUCHIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HErami€éHash WM3BECTh, NMUTHEBAs COJa, MUPUT U

IPYTHE);

c(OPMHUPOBAHHOCTb YMEHUH ONpPENENATh BAICHTHOCTh U CTENEHb OKUCIEHHSI XUMUYECKUX
AJIEMEHTOB B COEJUHEHUX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIN4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOHW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJIsIpHasi, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAIJICKHOCTh HEOPTAHMUECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYIINe COeTnHEeHUN (TIPOCThIE BEUIECTBA — METAIUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOThI, aM(POTEpHBIE TUAPOKCHIBI, COJIH);

c(OpPMUPOBAHHOCTh ~YMEHHMM  pPACKpbIBaTh CMBICI  IEPUOJAUYECKOr0 3akoHa /I
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUN  XapaKTepu3oBaTb 3JIEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos Ileproauueckoil cUCTEMbl XMMHYECKHUX 3JIeMEHTOB Jl.
. MenzeneeBa, MCHOJb3ysl MOHSATHSA «S-, P-, O-3JEKTPOHHBIC OPOMTAINY, «IHEPrETHUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JEMEHTOB M UX
COEIMHEHUHN 10 mepuojam u rpymnmnaMm lleprnoaudeckoil CucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATh) O0IIME XUMUYECKUE CBOMCTBA
HEOPraHUYECKUX BELIECTB PA3JINYHBIX KIIACCOB, MOATBEPKIAATh CYIIECTBOBAHUE I€HETHUECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEIeCTBAMHU C IOMOIIBIO YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIINi;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMUMHUECKHUE PEAKIUU 1O Pa3IHuHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroliux BEMIECTB, TEIUIOBOMY AJ(hdeKxTy peaxiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUHN COCTABIATH YPAaBHEHHs PEaKIUN Pa3IUYHBIX TUIIOB, ITOTHBIE
U COKpal€HHbIC YPAaBHEHHS PEaKIMid HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUS, MPU KOTOPBIX ITH
peaKkuuu UayT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJUTH PEAKIUNHU, TOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACHO3HABATH OIBITHBIM IIYTEM HWOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;



c(OpMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIMH OT
pa3auYHbBIX (DAKTOPOB; XapaKTep CMEMICHHS XWMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTepHU30BaTh XUMUUYECKHE ITPOLIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO TIOJY4YE€HUS CEpHOM KHCIIOTHI, aMMHaka, a Takxke C)OpMHUPOBAHHOCTh
npeicTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpodiieMax XMMHUYECKOIro
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh yMCHHI TPOBOJUTH BBIYHCICHUS C HCIOJL30BAHUEM IOHSTHUS
«MaccoBasi 0Nl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHYECKHX
peaxkusax, Macchbl BEIIECTBA WIM 00bEMA ra3oB 110 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIUX B PEAKIMH BEILIECTB, TEIUIOBOro 3(deKkra peakuud Ha
OCHOBE 3aKOHOB COXPaHEHHUsSI MacChl BEILIECTB, IPEBPAIICHHUS U COXPAHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAOH H
71a00paTOpHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUiIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIOTHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIIOJIHATh XUMHUYECKHH HSKCHEPUMEHT
(paznoxeHue mepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEICIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUSHUE PA3JINYHBIX (AaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakluH, peaklUd HOHHOIO OOMEHa, KaueCTBEHHbIE peaklUU Ha
cyabdar-, kKapOoHaT- U XJIOPHUJ-aHUOHbBI, HA KAaTHOH aMMOHMSI, PEIIEHUE YKCIEPUMEHTAIbHbBIX
3a7ady no temaMm «Metamsl» U «Hemeramiby) B COOTBETCTBUM C IpPAaBUJIAMHM TEXHUKHU
6€30I1aCHOCTH NP OOpAIEHUH C BELIECTBAMU U JIAOOPATOPHBIM 000pYI0BAaHUEM, MPEACTABIAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (pOpME 3amUCH ypaBHEHUN COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIMpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUI KPUTHUECKH aHAIM3MPOBATH XUMHUECKYI HH(OpMAaIHIo,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKaluu, WHTepHET U

ApYTHUX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAAaTh IpaBWJIa HKOJOTMUYECKH LEeIecoo0pa3Horo
MOBE/ICHNs B OBITY M TPYAOBOH JEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KalOIIeH MPUPOTHON Cpelbl, 0OCO3HABATH OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPTaHU3MBbI
onpeAenéHHBIX BEIIecTB, MOHMMAasi cMbIch mokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHBIIIEHUS U TIPEAOTBPAICHUS X BPEIHOTO BO3/ICMCTBUS HA OPTaHU3M UYEJIOBEKa;

JUIA 06yqa101111/1xcs[ C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBbA. YMCHHUC IMPHUMCHATH
3HAaHHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAHUA BCHICCTB U XUMHUYCCKUX HBHCHI/II\/'I;

JUTSL CIIENBIX U CJIA0OBUAALIMX 00YYarOIIMXCS: YMEHHE UCII0JIb30BATh PEIbe(PHO-TOUEUHYIO
cucreMy o0o3Hauenuit JI. bpaiins nist 3anucu Xxumuueckux Gopmyd.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3zenoB U TEM MPOrPaMMBbI KonngectBo yacoB DJeKTpOH
n/ Bcero Konrtponbnbie — [Ipaktudeckue obpasoBat

paboThI paboThI
Paspnen 1. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHH
1.1 IIpenmer oprannyeckoit xumuu. Teopus 3



Ne
n/a

Bcero Kontponsaele  IIpaktuueckue
paboThI paboThl
CTPOEHUS OPraHUYECKUX coequHeHui A. M.
byrtneposa
Htoro mo pazneny 3
Paznen 2. YrieBoaopoabl
2.1 TlpenenbHBIC YTICBOIOPOIBI — ATKAHBI 2
2.2 HemnpenenbHbIe yIIeBOAOPOAbI: aJIKEHHI, 6 1
aJIKaIMEHBbI, ATTIKUHBI
2.3 ApoMaTuyeckue yriieBo0pOIbI 2
2.4 TlpupoaHbie HCTOYHUKHU yTIEBOAOPOJIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciopoacoaep:xaiue opranndeckue coelMHeHus1
3.1 Crouptel. @enon 3
3.2 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3upsl
3.3 VYrueBonusl 3 1
Hroro no pazneny 13
Pa3znen 4. A3oTcoaepxamue opraHnyecKkue coeuHeHust
4.1 Amunbl. AMUHOKUCTOTHI. benku 3
Htoro no paznemny 3
Paspnen S. BeicokoMoOJIeKy I pHBIE COCAUHEHUSA
5.1 IInactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOTPAMME
11 KJIACC
Ne  HaummeHoBaHM€ pa3fenoB ¥ TEM IPOrPaMMBI KomnnuectBo yacos
n/m Bcero Kontponbubie IIpakTuueckue
paboThI paboThI
Paznen 1. Teopernueckue 0CHOBbI XUMUM
1.1 Ctpoenue aromos. [leproanueckuii 3aKoH u 6
[leproanueckas cucTeMa XUMHUYECKUX
anemenToB /1. . Menaeneena
1.2 Crpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 9
1.3 Xumuueckue peakiun 17 1 1
Hroro mo paznueny 32
Paznen 2. Heopranuueckasi Xumusi
2.1 Meramib 9 1
2.2 Hewmeramibl 24 1 1
2.3 CBs3b HEOPTaHUYECKUX M OPTAaHUIECKIX 1
BEIIECTB

HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl

Hroro no paszneny

KonnuectBo yacoB

DneKTpoH
obOpazoBar

DNEeKTpOr
obOpazoBa



Ne
/o

HanmenoBanue pa3neiioB U TeM IPOrpaMMBbl

Pa3pen 3. XumMus u ;Ku3HbL
3.1 XuMus " KHU3HbL
Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

INOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

No Tema ypoxka

/1

1 Arom. CocTaB aTOMHBIX sifiep. XUMHUYECKUN

aJIeMeHT. MI30Tonbl

CTpOGHI/Ie QJICKTPOHHBIX 000JI0Y€EK aTOMOB,
KBAaHTOBBIC YHCJIa

Krnaccudukarus XUMHYECKUX 3JIEMEHTOB (S-,
p-, d-, f-amemenThI)

PacnpeneneHue 3J1€KTPOHOB 110 aTOMHBIM
opouTaIIM

DNEeKTPOHHBIE KOH(PHUTYpAIIMHA aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUM

DNeKTPOHHBIE KOH(UTYpAIH HOHOB.
DNeKTPOOTPUIIATETEHOCTh

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTEMA XUMUUYECKHUX 3eMeHTOoB [[. 1.
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIaM U
nepuoiam

CucreMarusaus 1 0000IIEHNE 3HAHUHT 110
TEME

Bunber xumnueckoit cB3u. MexaHU3MBbI
o0pa3oBaHMs KOBaJEHTHOU CBsi3u. BomopoaHas
CBsI3b. MEXMOJIEKYIISIPHBIE B3aUMOICHCTBUSA

BaneHTHOCTB U BaJIEGHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM

[IpeacraBieHuss 0 KOMIUIEKCHBIX COEIMHEHUSX:
COCTaB U HOMEHKJIaTypa
BeniecTBa MoJIeKyISIpHOTO U

HEMOJIEKYJISIPHOIO CTpOCHU. TuIibl
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA

KonuuecTBo uacoB DIEKTPOE
Bcero Kontponsnbeie  IIpaktuueckue obpasosa
paboThl paboTsl
2
2
68 4 7
KoanuectBo yacoB ara

Bcero Kourtpoababie Ilpaktundeckue H3YICHUA

paboThI paboThI 0



Ne Tema ypoka KoanuectBo yacos Hara

n/m Bcero Konrponbabie [Ipaktuueckue H3YUCHHA
padoThI padoThI 0

BEILIECTB

10 IlonsATHE O TMCTIEPCHBIX CHCTEMAX. 1
[IpencraBieHre 0 KOJIOUTHBIX PaCTBOPAX

11 HctunHHBIE pacTBOPHI: HACHIILIEHHBIE U 1
HEHACBIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpayKE€HUS! KOHLIEHTPALUU
pacTBOpOB

12 Pemienue 3a1a4 ¢ UCIIOJIB30BAHUEM ITOHIATHI 1
""MaccoBast 107151 paCTBOPEHHOTO BelecTna',
"MoJisipHas KOHIIEHTpanus"

13 Knaccuduxkamus 1 HOMEHKIATypa 1
HEOPTaHMYECKUX BEIIECTB

14 CucremaTtuzanus u 00001IeHNE 3HAHUI 110 1
TeMe

15 KontposbHas padota mo temam "CTpoeHue 1 1

aroma. [leproanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"

16 Kiaccudukamnus XuMHYECKUX PEAKIIUi B 1
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPAHEHUS W TIPEBPAIICHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHIX

17 TenuoBsie 3(pPEeKTHI XUMHUUECKUX PEAKIIUH. 1
TepmoxuMuyeckre ypaBHEHHS

Brruncaenus mo YPaBHCHUAM XUMHWYCCKUX
peaKI_II/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

18 CxopocTh XUMHUECKOH peakuuu, eé 1
3aBHCUMOCTH OT Pa3IHIHbIX (DaKTOPOB.
Karanu3s n kaTanu3aTopbl

19 ToMmoreHHbIe U TeTEpPOT€HHbIE pEAKIIUU 1

20 Ilpaktmueckas pabota Ne 1 mo reme "Bnusane 1 1
pa3IMYHbIX (DAKTOPOB HA CKOPOCTh
XUMUYECKON peakuun"

21 OOpatumble 1 HEOOPAaTUMbIE PEAKIUH. 1
XHUMHUYECKOE PaBHOBECHE

22 Tlpakrtuueckas padorta Ne 2 mo reme "Brmusstane 1 1
pa3nuYHbIX (PAaKTOPOB Ha MOJI0KEHUE
XUMHUYECKOTO paBHOBECUS"

23 DOnexrponuTrueckas auccoruanusa. Cunpable 1 1
ciabple AMeKTPoauThl. CTENeHb TUCCOIMAIINT

HNonnoe npousseaenue Boasl. Cpena BOAHBIX



/o

24

25

26

27

28
29
30
31

32

33

34

35

36

37

38

39

40

Tema ypoka

pactBopoB. Bomopoausiit mokasarens (pH)
pacTtBopa

I'mpponus coseld. Peaknuu, nporekaronme B
pacTBOpax MEKTPOIUTOB

[IpakTrueckas padota Ne 3 o Teme
"XUMHYECKHE PEaKIUi B paCTBOPAX
3JIEKTPOJIUTOB"

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
Baxxnelme OKUCIUTEIN U BOCCTAHOBUTEIIHN

MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
Oanmanca

9J'IeKTp0J'II/I3 PacTBOPOB U PaCIlIaBOB BCIICCTB
Pemenue 3amau Pa3JIMUIHbIX TUIIOB
Pemenue 3amau Pa3JIMYHBbIX TUIIOB

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
Teme "XuMHuueckue peakiuu'

KonTponbhas pabora no teme "Xumuueckue
peakuu"

ITonoxenne HemetamioB B [lepuoandeckoit
CHUCTEME XMMUUYECKHUX dj1eMeHTOB [[. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS UX
aTomMoB. OHU3MYECKUE CBOMCTBA HEMETAJIJIOB

AJUTOTpOTINS. HEMETAJUIOB (Ha IpUMeEpe
KHCIIopo/a, cepsl, hocdopa u yriepoaa)
Bonopon: nonydenue, puzndeckue u
XUMHYECKHE CBOMCTBA. [ uapuabl

["asiorensl: HAXOXIEHUE B MPUPOJIE, CTTOCOOBI
MOJTy4eHUsl, GU3NYECKUE U XUMUYECKHE
CBOMCTBA

lNanorenoBonoponasl. Baxunenmue
KHUCJIOPOJICOACPIKAIINE COETMHEHUSI TaJIOT€HOB

JIaGopaTopHbIe U IPOMBIIIIEHHBIE CIIOCOOBI
noJiydeHus rajoreHoB. [Ipumenenue
TaJIOTEHOB M UX COEAMHEHUN

ITpakTuyeckas pabora Ne 4. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 10 TeMe
"T"a;morensr"

Kucnopon: naboparopHblie U MPOMBIIIITICHHBIS
CHOCOOBI MOTyUYeHUs], PU3NYECKUE U
xumuyeckue cporictsa. O30H. [Ipumenenue
KHCJIOPOJIa M O30HA

OKcuapl ¥ TEPOKCHUIBI

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

Bcero Konrponbabie [Ipaktuueckue H3YUCHHA

[EEN

N

KoanuectBo yacos

paboThl

paboThl

Hara

0



Ne Tema ypoka KoanuectBo yacos Hara

/1 Bcero Konrponbabie [Ipaktuueckue H3YUCHHA
padoThI padoThI 0
41 Cepa: HaXOXKJICHUE B IPUPOJIE, CTIOCOOBI 1
MOJTy4eHUsI, GU3HUECKUE U XUMUICCKHEC
CBOMCTBA

CepoBoaopon, cyiabbusl

42 KucnopojacoaepiKaiue COeIUHEHUS CePBI. 1
Oco0eHHOCTH CBOWCTB CEPHON KHCIOTHI

43 Tlpaktudeckas padora Ne 5. Pemenue 1 1
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u eé
coeauHeHus"

44  A30T: HaXOXJEHUE B IPUPOJIE, CIIOCOOBI 1

MOJTy4eHus1, GU3NYECKUE U XUMUYECKHE
CBOMCTBA. AMMUAK, HUTPUbI

45 Kucnopozacoepkaiiue CoOeAMHEHUs a30Ta. 1
OCOOECHHOCTH CBOWCTB a30THOM KUCIIOTHI

[IpumMeHeHue a30Ta ¥ €ro COeAUHEHUI.
A30THBIE y10OpeHus

46 ®docdop: HAXOKIECHUE B PUPOJIE, CITOCOOBI 1
MoJTyYeHHsI, GU3NICCKUE K XUMHUYECKHUEC
cBoricTBa. @ocuasl u hochun

47 Oxkcunbl pochopa, hocopcomepxarime 1
kucioThl. Comu hochopHOM KUCTOTHI
[Tpumenenue pochopa 1 ero coeAMHEHU.
dochopHbie y100peHust

48 Tlpaktudeckas padora Ne 6. Pemenue 1 1
SKCIEPUMEHTAIIbHBIX 3aa4 1o TeMe "A30T U
dbocdop u ux coenuHeHus "
49 VYriepo: HaX0XKJIEHUE B TIPUPOJIE, 1
AIJIOTPOTIHBIE MOAUUKAIINY; HU3HUECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE

50 Okxkcup yriepona(Il), oxcun yrirepona(IV), 1
yTOJIbHAS KUCIIOTA U €€ CONH

51 Pemenue 3a1a4 pa3nuYHBIX TUIIOB 1

52 KpeMmHuii: Hax0oXk/IeHUE B IPUPO/JIE, CTIOCOOBI 1
MOJTyYeHUsI, QU3HISCKUE U XUMUICCKUE
CBOMCTBA

53 Oxcun kpemuus(1V), kpeMHHEBasE KUCIOTA, 1
CHUTHKATBI

[IpuMeHeHne KpeMHUS U €T0 COCTNHEHUM.
Creki10, €ro nojiy4eHue, BUbI CTEKIIA

54 Pemenue 3a1a4 pa3IUYHbIX TUIOB 1

55 Cucremaruzanus u 0000ILIEHNE 3HAHU 10 1
Teme "HemeTtaminr"

56 KonTponbHas padota o reme "Hemeramibr" 1 1



Ne Tema ypoka KoanuectBo yacos Hara

n/m Bcero Konrponbabie [Ipaktuueckue H3YUCHHA
padoThI padoThI 0

57 Amnanu3 pe3ysbTaToOB KOHTPOJbHON PabOTHI, 1
KOPPEKIHsI OINO0K

58 TIlonoxenue meraiioB B [lepuonuueckoit 1
CHCTEME XMMHUYECKUX HJIEMEHTOB.
OcoOEeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YeK aTOMOB METAJLJIOB

OO6mue GpuznuecKkre CBOMCTBA METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY U TEXHUKE

59 Cmnassl MetamioB. Kopposust MeTamion 1
Pemenne 3aaa4 pas3jInuYHbIX TUIIOB

DNEKTPOXUMHYECKUN Psiji HAPSLKEHUN
MeTauioB. O01ue criocoObl MOTy4YeHUs
METAJJIOB

60 OOmias xapakTepuctuka MetayuioB IA-rpymmer - 1
[lepuonnyeckoil cuCTEMbl XUMHUECKUX
anemMeHTOB. Hatpuii u Kaiuii: moiaydeHue,
¢bu3nyeckre 1 XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U UX
COETUHEHUN

61 OO6mas xapakrepuctuka metauioB [IA-rpynmer - 1
[Teproandeckoii CHCTEMBI XUMHUYIECKUX
3JIEMEHTOB. MarHuii ¥ KaJlbIWii: MOJy4eHHE,
(du3HUecCKre U XUMUYIECKUE CBOMCTBRA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COECIMHEHU I

JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

62 AmoMUHMIA: TOyYeHHne, GU3NIECcKue 1 1
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

AMq)OTepHLIC CBOMCTBa OKCHJa U THAPOKCHU A
AIIOMHHUA, THAPOKCOKOMITJICKCHI AJIFOMUHUA,
HUX IPUMCHCHUC

63 IIpakTudeckas padora Ne 7. Pemenue 1 1
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "MeTauisl
[JIABHBIX OATPYI"

64 OO0mmas XxapakTepruCcTHKa METAUIOB TTOOOYHBIX 1
noarpynn (b-rpynm) Ileproauueckoii cuctemMsbl
XUMHYECKHUX 3JIEMEHTOB

65 WroroBast KOHTpoJIbHAsS paboTa 1 1
(TpOMeKyTOYHAsI aTTECTAIHS) 32 TOJI

67 Ponb xumun B 00ecTieYeHUN YCTOMYUBOTO 1
pa3BuTHS YelloBeuecTBa. [IoHITHE 0 HAYIHBIX
METOJIaX UCCIIEeIOBAHUS BEIIECTB

68 HayuHble NPUHIUIBI OpraHU3auN 1
XHUMHYECKOTO TIPOU3BO/ICTBA. [[pOMBIIIIEHHBIE



Ne Tema ypoka KoanuectBo yacos [ara

n/m Bcero Konrponbabie [Ipaktuueckue H3YUCHHA
paboThl paboThl

CIIOCOOBI IMOJIy4YCHUA BayKHEHIITHX BC€IICCTB

OBIIEE KOJIMYECTBO YACOB 10 68 4 7
[IPOTPAMME

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOIO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI JIUIS1 YYEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKimoHnepHoe 00I1ecTBO
«3narenscTBo «IIpocBemenue»

* Xumus, 11 kiace/ I'abpuensin O.C., OctpoymoB WU.I'., Cnankos C.A., AKIInOHEpHOE 00111€CTBO

«M31maTenbCTBO «Ipocaemennes
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