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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XHMMHUHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHMs
pa3spabotana Ha ocHOoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepannny», TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBHON MPOrPaMMbl CpeaHEro oOmero o6pa3oBaHuUs
(®OIT  COO), npencrasieHHbix B dDenepanibHOM  roCyIapCTBEHHOM
obpazoBarenpHoM craHgapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
yueOHoro mnpenMera «XuMHs» B o0Opa3oBaTeNIbHBIX opraHuzanusx Poccuiickoi
®denepauyy, peanu3yOIUX OCHOBHBIE 00pa30BaTENbHBIE IPOrpaMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaTernn pas3BUTUsA BocHHUTaHus B Poccuiickoit
Oepnepanuun Ha nepuoy 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MmoAXo0/l0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OIpPEIEICHUIO
o0mieil ctpareruu oOydeHusi, BOCIUTAHUS U Pa3BUTUS 00YUaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» 1ig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenuas GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COJEpKaHusl, pe3ylbTaToB OOyueHUs U TpeOOBaHMW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHHUKaMU
o01eo0pa3oBaTeNbHON  OpraHU3allK, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)XKHT 3aBEpIIAIOIIMM JTallOM pealu3aluud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIOUYEBBIX LIEHHOCTEW, MNPHUCYIINX
LEJIOCTHOW CHCTEME XHMHUYECKOTO 00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLLIEH KYJIbTYpPbI
YEJIOBEeKa, a TaKXKe HSKOJOIMYEeCKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M MPUPOAHON cpenme. Peamusyercs xummudeckoe 00pa3oBaHHE
oOyuJaroluxcst Ha YpoBHE CpeHero oOuiero oOpa3zoBaHHUs CPEICTBAMU y4eOHOTO
npeaMera «XHMHS», COJEpPXKAHUE U IOCTPOEHUE KOTOPOTO OINPEIEIeHbl B
nporpaMme MO0 XHMHUHM C YYETOM CHeHU(PUKH HAYKHM XUMHH, €€ 3HAUeHUS B
MO3HAHUU TPUPOJLI U B MaTepUaIbHOW >KHU3HM OOLIECTBA, a TaKXKE C YYETOM
o0mMx 1ened M MPUHIMIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0co0yio poib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (pOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OpUPOJIbI U YelloBeKa, KOTopoe (HOpMUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHMS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpa, OCO3HAHMS B3aUMOCBS3U MEXIY
CTPOEHHMEM BELLECTB, UX CBOMCTBAMM U BO3MO>KHBIMH 00JIACTIMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMU, XMUMUs cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W >KM3HHU KaXJIOoro wieHa ooOmiectBa. COBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTWW HallpaBlieHA HAa pPENICHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEIOBEUECTBA — CHIPHEBOIA,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOmMMH LEASIMH U TPHUHLIUIAMU CPEIHEro OOIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO TOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOIO BKIIYEHUS B JKU3Hb COLMAYMA, MPOAOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocrapnsiomuMu  npeaMeTa  «XUMUsD»  SIBISIOTCA 0a30BbIe  KypChl —
«Opranudeckas xuMus» U «OOImass U HeopraHUYecKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMaA
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4YecKou Xxumuu. POpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHWW IPU HW3yYCHUHU
npeaMera 0OeCleynMBaeT BO3MOXKHOCTh PACCMOTPEHUsI BCEro MHOrooOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkaHus KypcoB — «Opranmdeckass xumus» u «OOmas u
HEOpraHuyeckas XuUMHus» cQopMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 YydyeOHOro wMarepuaia M oOyCJOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHM BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3yd4aeMblX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHUH — OT YTJIIEBOAOPOJIOB JIO CIOXKHBIX OMOJOTUYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHnueckod XUMHM IIOJyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs MEPBOHAYAIBHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSA3M, KIacCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[Tonq HOBBIM yriaOM 3peHUsi B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHuUs
TEOPETUUECKU MaTtepuan H (PaKTOJOTMYECKHUE CBEJAEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUS» OOYyYaroNuMCsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETHUECKUX U METOAOJOTHYECKHUX MO3UIIUH,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHEHHe (QYHKIUI STOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWK O BaXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE€ O XMMHMUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTeKkaHusi naomnoyiHsgercss B kKypcax 10 m 11 kiaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIMIUMHU KYJIbTYPOJIOTUUECKUNA W MPUKIAJTHOU
XapakTtep. OTH 3HAHUS CIIOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBSI3U XUMHUHU C
JPYTUMHU HayKaMH, PAacKpbIBAIOT €€ poJib B IMO3HABATEIbHOW U MPAKTHUYECKOU
JESATEILHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUUECKUX MPUIIOKEHUM XHUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUUYECKH OCMBICIUBATH MH(OpPMALMIO U
NPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHWUW, PEHIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENIbCKUX 3a/1a4. B 1iemom conepikanue yueOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHS  M3YYEHUSI  OPUEHTHPOBAHO  Ha
dbopmMupoBaHUE Y OOY4YaIOIIUXCSI MHPOBO33PEHUYECKOM OCHOBBI [IJIsi MMOHUMAaHUS
dbunocodckux uaeH, Takux Kak: MaTepUalibHOE €JAMHCTBO HEOPTraHWYECKOro U
OpraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, I[I03HABAEMOCTh MPHUPOIHBIX SBICHUW MYTEM OSKCIEPUMEHTA H
pelieHrs TMPOTUBOPEUYUN MEXAYy HOBBIMU (DakTaMHM U TEOPETHUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU IKOJIOTUYECKUX MPOoOIieM, a
Takxe MpoOJeM cCOepeeHUs IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnane pemeHus 3agad  BOCHUTAHUS, Pa3BUTUS U COLMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIE MPOrpPaMMON MO XUMHUHU TMOJXOJbl K OIpPEIeICHUI0
COJIEp’KaHMsI M TOCTPOEHHUSI TMpeIMeTa TMpeaycMaTpuBaloT (HOPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIMUX 0a30Bo€ 3HAYCHHE IS
pa3NUYHBIX BHJIOB JICATEIBHOCTH: pEIIeHUs MpoOiieM, TMOWCKa, aHaiu3a u
00paboTku MHPOPMALIK, HEOOXOIUMBIX JJIs MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCJIEI0BATEIbCKON JCATEILHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B IO3HAHUU
XUMHUHU.

B mpaktuke mnpemojaBaHus XUMHUM KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus, IPU OMPEICICHUH
COJIEPKATEJIbHOW XapaKTepUCTUKU ILIeJIed H3y4YeHHUsS TpeAMeTa HalpaBICHHUEM
MEePBOCTENIEHHON 3HAYUMOCTH TPAJUIIMOHHO MpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JIEATEIIbHOCTH 4Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K OIPEICICHUIO LENEH HU3YUYECHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoriacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHM LIEJSIMU W3Y4YEHUs IpEeaAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SIBIISTFOTCSL:

e (opMmHpoBaHME CHCTEMbl XMMHUYECKHX 3HAHUM KaK BakHeHIen
COCTaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeXKaT KIIYEBbIE MOHATHUS, (PYyHIAMEHTAIbHbBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHUE SI3blKa HAYKH, YCBOEGHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN 0 HAYYHBIX METOJIaX TMO3HAHUS
BEUIECTB M XUMHYECKHX pEaKkiui, HEOOXOIUMBIX Ui NPUOOpETEHUS
YMEHUH OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHYECKHUX SIBJIICHHU,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HY;

e pa3BUTUE YMEHUU U CIOCOOOB ACSITEILHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMMHYECKOTO 3KCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e301acHOro o0palIeHust ¢ BEIIECTBAMM.

Hapsiny ¢ aTuMm, comepxaTenbHas XapaKTepUCTHUKA 1IeJIed U 3a/1a4 U3y4YeHUs
IIpEAIMETA B IPOrpaMMe 10 XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU IIPHOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernoAaBaHUM XUMUU B OOJbIIeH CTENeHU OTHAETCsl  MPEANOYTEHHE
MPaKTUYECKOH KOMIIOHEHTE CcojAep>KaHusd OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHOW OpPraHU3aluy, BIAJACIOUIEr0 HE
HAa0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTHBHOTO IOJIYYEHHUS! 3HAHUU M NPUMEHEHHUS MX B PEabHOW KU3HU
JUTSL peLIEHUs TPaKTUYECKHUX 3a]1ay.

B cBf3M C 3TUM TOpU M3Y4YEHHM TNpeaMera «XUMHs» JTOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanranus oO0yJaromMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopMupoBaHne y OOyyaroUMxcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS Pa3IUYHbIX BHJIOB
NEeATEIbHOCTH: pElIeHus MpoOJieM, MOoUcKa, aHaau3a U 00paboTKKM MH(POpPMALINH,
HEOOXOAMMBIX JUIsi MPUOOPETEHUs! ONbITa AESTENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TaKXKe U1 OLUEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yJaroMXcs: ClIOCOOHOCTH CaMOCTOATEIBHO MPHOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUM C )KM3HEHHBIMU MOTPEOHOCTSAMU, UCIIOJIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUY Ul MOMCKAa U aHau3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

(opMupoBaHuE U pa3BUTHE Y 00YUaIOIIUXCSI ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0II0IaTENbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU MU MPOBEACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOydaronmxcsi YyOEXKJIEHHOCTH B TyMaHUCTHYECKON
HAIpPaBJIEHHOCTU XUMHUH, €€ BAXKHOM POJM B PEIICHUH TIJI00ANbHBIX MNpOOIeM
PaLMOHAIBHOTO MPUPOAOIOJIB30BAHNS, OMOJIHEHNS SHEPIeTUUECKUX PECYPCOB U
COXPAaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpex HOro
OTHOIIIEHUSI K TPUPOJE U CBOEMY 3IO0POBBIO, a TaKkKe MPHUOOPETEHHUsS OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHWM A TPHUHITHS TPAMOTHBIX PEIICHUN B
CUTYalUsIX, CBA3aHHBIX C XUMHUUYECKUMH SIBJICHUSIMU.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHHs NpPEeIMET «XUMUD)
0a30BOro ypoBHS BXOAMUT B COCTaB IpeaMeTHON obnacti «EcTecTBeHHO-HayUYHbIE
PEIMETHI.

OO61iee ynciio 4acoB, OTBEIEHHBIX AJIs1 U3yYEHUs XUMUH, HA 0a30BOM YpOBHE
cpeaHero obuiero oopazoBaHusi, coctapisieT 68 vacos: B 10 kiacce — 34 ygaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBBI OPraHUYeCKOM XUMHUU

[Ipenmer opraHn4ecKor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYCHUH HOBBIX BEIIECTB M MaTepHaNOB. Teopus CTPOCHUS OPraHUYECKHX
coenunenuii A. M. bBytnepoBa, e€ ocHOBHbIE TIOJIOKEeHUS. CTpYKTYpHBIE (hOPMYITbI
OpraHWYecKuX BellecTB. l'oMonorus, wu3zoMepusa. XUMUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[Ipencrapienne o kiaccupuKaluy OopraHUYecKux BemiecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUU (cucTeMaThyeckas) W TpPUBHAIbHBIE Ha3BaHUS
BAKHEHUILINX IPEJICTABUTEIEN KIACCOB OPraHUYECKUX BEILECTB.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYCHHMS BEIIECTB W WX MPEBPAILLCHUMN:
O3HaKOMJIEHHME ¢ oOpa3laMHu OpPraHWYECKUX BEIIECTB U MaTepuajaMu Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAIIECHUI0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psAa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3aMelIEHUsT U TOPEHHMS), HAXOXKIEHUE B TMPUPOJE, IMOIYyUYCHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTAaB M CTPOEHUE, TOMOJIOTHYECKUN psAN. JTUJIEH U MPONUIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (U3WYECKHME M XHUMHUYECKHE CBOICTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpaTallid, OKUCICHUS U
MOJIMMEPU3AIINY ), TOJTYUEHUE U IPUMEHEHHUE.

Ankanauensl: OyTtagueH-1,3 u metunoOyramuen-1,3: cTpoeHue, BaKHEUIIME
XUMHUUYECKUE CBOMCTBA (peakuusi nmonumepusanuu). [lonyyeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM Psifi. ATICTHIICH
— TPOCTEUIIMI MpeaCcTaBUTEIb AQJIKWHOB: COCTaB, CTPOCHHUE, (PUIHYECKUE U
XUMHUYECKHE CBOMCTBA (peakiuy THMAPUPOBAHUS, TaJIOTCHUPOBAHUS, THApPATAINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (GU3MYECKHE M XMMHUUYECKHE CBOWMCTBA
(peakuuu rajOreHUpPOBaHUS U HUTPOBAHUS), TOJIydEeHUE U MpUMEHEHUue. Toayon:
cocmae, cmpoeHue,  QuaudecKkue U  XUMUYecKue  ceolicmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUs), NoayueHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIIEKAIUMHA K
pa3JIMYHbIM KJIaccaM.

[IpuponHble UCTOYHMKM YriaeBOAOPOAOB. I[IpupoaHbI ra3 W MOIyTHBIE
HedTanble Ta3bl. Hedth m e€ mpoucxoxaenue. Crocodbl nepepaboTKu HEPTH:
MEPEeroHKa, KPEKUHT (TePMUYECKHM, KaTalIuTUYeCKHil), muposn3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTANIbHBIE METOJbl HW3YyYEHHS BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHHE C oO0pa3laMd IJJaCTMAcC, KaydyKOB M PE3HHbBI, KOJUICKIIHH
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
rajoreHONMpPOU3BOHBIX, MPOBEACHUE MPAKTUYECKOW PAaOOTHI: MOIYYEHUE ATHUIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Boluucnenuss mo ypaBHEHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucaopoacoaepxamue oprannyeckie coeJHHEeHHU

IIpenenbHblE OQHOATOMHBIE CHUPTBL. MeETaHON ¥ 3TaHON CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (PEakiMd C aKTUBHBIMH METaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpUMEHEHHE. BoAopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€  COMPTBL. DTWICHTJMKOIb W  [JIHUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIrOaToMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHOoN: CTPOCHHE MOJICKYJbl, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh denona. [lpumenenue penomna.

Anpnerunpl U kemowuwvl. Dopmanpierui, aueTAIBACTUI: CTPOCHHUE,
dusznyecKkue U XUMHUYECKHE CBOMCTBA (peakUuu OKUCIEHHS M BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeibHble KapOOHOBBIE KHUCIOTH. MypaBbuHas H
YKCYCHasi KMCIIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kiacca KMCIOT, Peakius 3TepupuKalum), MoJTydeHre U MpUMEHEHHUE.
CreapuHoOBasi U OJICMHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JACHCTBUE.

Cnoxuple 3pHUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 2¢upoB. XKupsl. I'naponus xxupos. [Ipumenenue xupoB. buonornyeckas

POJIb )KUPOB.



VYrineBompl:  cocTtaB, KiaccuuKamuMs  yriaeBoAoB  (MOHO-, OU- W
noyiicaxapubl). ['oko3a — NpocTelmii MOHOCaxapHa: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe M XHUMHYECKHE CBOMCTBA (B3aUMOJECHCTBUE C
ruapokcugom Mmeau(Il), oxkucieHne amMmmuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpO’KEHHE TJIIOKO3bl), HaXOXKJEHHUE B NPHUPOJAE, NMPUMEHEHHE,
ononornyeckas poiib. @orocuHre3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupogHbie nojauMepsl. CTpoeHre Kpaxmania U
HEeUroNIo3bl.  PU3MYECKME W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpoJiu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3Y4YEeHHs BEIIECTB M UX MpEeBpalleHUI:
IpOBEJCHUE, HAOMIOJEHUE U ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIHMHU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJIA
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C
ruspokcuiom Meau(Il)), anpaernoB (oOKucCiIeHne aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3ammopeicTBHE Kpaxmalia € HOIOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHeie 3a1aum.

Beluucienuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO0 M3BECTHBIM MAaccCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

A3oTcoaeprKane OpraHn4eCcKue COCqUHEHMSL.

AMMHOKHCIIOTHI Kak amM(pOTepHble Oopranuueckue coeauHenus. Ousnyeckue
U XMMHYECKHE CBOMCTBAa aMMHOKHUCIIOT (Ha MpUMepe TiulMHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benkn Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIDHBIE coennHeHus. llepBuunas,
BTOpPHYHAs M TPETHUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCIEpPUMEHTAIBHBIE METOJbl M3YyYEHMS BEIIECTB M UX IPEBPALLECHHIA:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokomoliekyJIsIpHbIE COeIUHEHUS

OCHOBHBIE MOHSTHSI XUMHH BBICOKOMOJIEKYJISPHBIX COECIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJINMEPHU3ALUS U MOJTUKOHIEHCALUSI.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M WX IPEBpALICHUIL:
O3HAKOMJIEHHE C 00pa3laMH MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3zanust MeXIIPEAMETHBIX CBSI3€W IPU U3YYEHUHU OPraHUYECKOU XMMUHU B
10 kjacce ocyullecTBISIETCS uepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHATUM, TaK W TOHATUH, SBJLIIOIINUXCA CUCTEMHBIMH JUIA OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHUS: SIBJICHHUE, HAYYHBIN (DAaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiacCu(UKaLUs, NEPUOAUYHOCTb, HAOJIOJICHUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHHUE.

@dusnka: MaTepus, DHEPrus, Macca, aTroM, DJIEKTPOH, MOJEKYJIa,
HPHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHbIE BellecTBa (OENIKU, YIJIEBOJIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
PECYPCBL.

TexHOoNOrusA: NHUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO IUTAHUSA,
MOIOILIME CPELCTBA, JICKAPDCTBEHHBIE U KOCMETUYECKUE IPENapaTsl, MaTepUabl U3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuueckue 0CHOBbI XUMUM

XUMUYECKHI d3JeMeHT. ATOoM. Snpo aroMa, H30TONBI. DJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC OopOuUTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesiesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepuoanueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. Y. MenpeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOoHA U I[lepnoamdeckoid cucTeMbl
xumudeckux aiueMeHToB . M. MeHnpaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOXHBIX BEIIECTB IO TPYIINaM H TEpUOIaM.
3HaYeHue NMepUoANYECKOro 3aKOHa B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BBl XMMHUYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajutmdeckas). MexaHu3Mbl
o0pa30oBaHMsI KOBAJIEHTHOM XHWMHMUYECKOW CBSI3M (OOMEHHBII U JOHOPHO-
akienTopHblii). BomoponHas cBsi3b. BaneHTHOCTb. OIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbI KPUCTAUIMUECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonarne o nucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 107151 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPTaHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. |'€HETHMYECKas CBA3b HEOPTaHUYECKHUX BEILECTB,
MPUHAIICKAIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckass  peakiusa. Krnaccudukanuss  XMMHUYECKHMX — peakiuid B
HEOPTaHUYECKOM M OpPraHUYECKOW XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT pazNu4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HA COCTOSHHE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Onektponutuueckas auccounanus. CuiabHbIe U cialble d5eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKuCINTENTPHO-BOCCTAHOBUTEBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W HX NPEBPALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xumuueckux snemeHtoB [I. .
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAUIMUECKUX PEIIETOK, HaOJIoJACHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKeHHEe MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHUEe pa3IuuHbIX (PAKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnble 3amaun.

Pacuétsl 10 ypaBHEHUSIM XUMHUYECKUX pEAKIUA, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACU€Thl, PACU€Thl C HCMHOJIB30BAHUEM TOHATHUSI «MaccoBas
JTOJIS1 BELLIECTBAY.

Heopranuveckasi xumus

Hemeranner. Ilosnoxkenne HemetayuioB B llepuogudeckoil  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyeckue CBOMCTBA HEMETA/UIOB. AJUIOTPONHUS HEMETAUIOB (Ha mpuMepe
KHUCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BaKHEUIIUX HEMETAUIOB (TaJOreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMmMHHS)) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprmeHeHne BaXKHENIIINX HEMETAJIJIOB U UX COCIMHEHUU.



Meramnel. 1lonoxenne meramiosB B llepuonnueckon cucremMe XUMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmue ¢usndeckue cBoiicTBa MeTaioB. CIUiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI PSJT HAPSHKEHUN METAIIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHM, KaJUM, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crnocoObl MoJydeHus MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIbHBICE METOJIbl M3YUCHHMSI BEIIECTB W MX MPEBPAILLCHUI:
H3yYeHHE KOJUICKIIMU «MeTauibl U CIUIaBbl», 0Opa3loB HEMETAJIJIOB, PEIICHHE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJICHUE W ONUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aUMOJCHCTBUE THUAPOKCHIA ATIOMHHUS C pacTBOpamMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3amaun.

Pacuétsl maccel BemiecTBa WM 00bEMA ra3oB MO MU3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecCIieYeHUH KOJOTHYECKOM, SHEPreTHYeCKON W IHIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [IoHATHE O HAyYHBIX METOAaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MOPUHIMIAX [TPOMBIITUICHHOTO
MOJIyYE€HUs BAXKHENIIMX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MAaTEPUANIOB: BAXKHEHUIINE CTPOUTEIIBHBIE
MaTepuaibl, KOHCTPYKIMOHHBIE MAaTEpHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuanbl s JIEKTPOHMKHA, HAHOMATEpUaJIbl, OPraHUYECKUE U MHUHEpPAJIbHBIC
yI00peHHUS.

XuMHUSIT U 3I0POBbE YEJIOBEKA: MPABWJIA MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOTO UCIOJIH30BaHUS MPEnapaToB OBLITOBOM XHUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanuzammsi  MeXnpeaMeTHBIX  CBS3€d TpW  W3yYeHUHW OOmed
HEOpraHnveckori xuMuu B 11 Kilacce oCylIecTBIISIETCS Ye€pe3 UCIOJIb30BAHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHITUH, SBISIOIIMXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: Hay4dHBIM (pakT, TMIoTe3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KiIacCuPUKalus, TMEePUOJIUIYHOCTh, HAOJIOJECHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.



®dusuka: MaTepusi, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrEeTUUECKUI YPOBEHb, BEILIECTBO, TENO,
00BbEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MYECKUE BEIUYMHBI U €AUHHUIIBI UX
HU3MEPEHUs, CKOPOCTb.

buonorusi:  knmerka, opraHm3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepanbl, TOpHBIC TTOPOJIbI, TOJIE3HBIE HUCKOMAEMbIE, TOILIMBO,
pECYpCHI.

TexHoyOrUsA: XMMUYECKAs MPOMBIIIUICHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIPHBIX MAaTEpPUAJIOB, CEIbCKOXO3SHWCTBEHHOE ITPOM3BOJICTBO, IIHIIECBAs
MIPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IMPOMBIINIICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHUasioB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKWA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUSA
O0y4aromMMHUCs TPOTpaMM CpeaHero oOmero oOpa3oBaHMs —(JIMYHOCTHBIM,
METanpeIMeTHBIM U MpeIMeTHbIM). HaydHo-MeToauueckoil OCHOBOW  uis
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTCTBUM C CHCTEMHO-IESTENLHOCTHBIM TIOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYAIOUIUMUCS POCCHUICKOW TpaKAAaHCKOW WIEHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIMYUE MOTUBAIUH K O0YUYEHHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUI JIMYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBAaThCA B CBOEHU
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPHUCYIIMMH IIEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJINYUE MMPaBOCO3HAHUS IKOJIOTUYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS TMpeAMeTa «XUMHUS» TOCTUTAIOTCS B
eIMHCTBE Y4YeOHON W BOCIUTATENHHOW MAESITENTFHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HJealaMH POCCHUICKOr0 Ipa)KAaHCKOro oOIIecTBa, NPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBUJaMU  [OBEACHHUSA,  CIIOCOOCTBYIOIIMMM  Ipolieccam
CaMOIIO3HAHUS, CAaMOPa3BUTUSL W HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
o0y4Jaronuxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh OIBITA IO3HABATEIBHOM W TMPAKTUYECKON JEATEIBHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJacTH:

1) rpaKIaHCKOT0 BOCTIMTAHUSA:

OCO3HaHUs 00YYArOIIMMHUCSA CBOUX KOHCTHTYIIMOHHBIX MpaB U 00s3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

IPEJICTaBICHUS] O COLMAIBHBIX HOpMax M TMpaBWiIaxX MEXKINYHOCTHBIX
OTHOIIEHU B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIIBHOCTH TPU CO3JTAHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMMO3HABATENBHBIX 3a7]a4, BHITIOJHCHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHAMATh MOTHBBI, HAMEPECHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHMSA

IIEHHOCTHOTO OTHOIICHUS K WCTOPUYECKOMY M HAyYHOMY HACJICIUIO
OTE€UECTBEHHON XUMUMU;

yBaXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPHUH W MPAKTHUYECKOTO
NPUMEHEHUsI XUMHUH, OCO3HAHHS TOTO, YTO JOCTHXKEHHUSI HAYKU €CTh pe3yibTaT
JUTMTCIIGHBIX ~ HAOJMIOJACHUN, KPOIMOTIMBBIX  AKCIIEPUMCHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB;

UHTEpEeCa M T03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TMOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CITOCOOHOCTH OIICHWUBATH CUTYAIlMH, CBSI3aHHBIC C XUMHUYCCKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEICHWE M TIOCTYIKH CBOUX TOBAPHIICH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHWE TOCJICACTBUN ITHX
MOCTYITKOB;

4) dbopMupOBaHUS KYJIbTYPbI 310POBbI:

MOHUMAaHUSl IEHHOCTEH 370pOBOTO W Oe3zomacHOro o0pasza >KW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TIpaBuiI 0€30MacHOro OoOpalieHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHUMAHUS I[IEHHOCTH TPAaBWJI WHJIWBUIYAIHHOTO W  KOJUJICKTHBHOTO
0€30MacHOT0 IMOBEICHUS B CHUTYAIIHSX, YIPOXKAIOIINUX 3J0POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TOCIEACTBUN U HEMPUSTHSI BPEIHBIX MPUBBIYEK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JIESITEIIbHOCTH,

YCTAaHOBKM HAa AaKTHBHOE YYacTHE B pEIICHWH MPAKTHUYCCKUX 3ajad
COIMAJIbHON HAIIPABJICHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3muiHOTO POja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHHUS K TPYIy, JIOAAM TPyAa U pe3ysibTaTaM TPYAOBOW ACATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY MHAMBHUAYaJIbHOM TpaeKTOpHUU
oOpa3oBanus, Oyaymieli mpodeccun U peaym3ari COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHM, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0rHYeCKOr0 BOCTIMTAHHUSI:

AKOJIOTUYECKU 11€JIeCO00pa3HOr0 OTHOILIEHUS K TPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
YKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME MMPUPOJTHOU U COLIMATIBHOW CPEIbI;

OCO3HAaHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHIKCHHM XUMHM ISt
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCAIIMX BpPEH  OKPYXKarOIIEH
MPUPOTHON cpejie, YMEHUSI MPOTHO3UPOBATH HEOIArONmpHUsTHBIE SKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U MPEIOTBPAIIATH UX;

HaJMYUsl pa3BUTOTO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITh HJICOJOTHUHU
xemohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUsl CHenuPUKU XUMUM KaK HayKd, OCO3HaHUs €€ poJin B
bopMHUpPOBaHUN PAIMOHATBFHOTO HAYYHOTO MBIIIUICHUS, CO3JaHUU IEIOCTHOTO
MpeacTaBieHuss 00 OKpPYKAIOIIEM MHUpPE KaK O €JIMHCTBE MPHUPOJILI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH TMPoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU IS  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHUCTHYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMM HOBOM 0a3bl MaTepUATBLHOU KYJIbTYpHI, PEIICHUH TI100aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, DJHEPreTUUECKOU, NUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIICUCHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAHUsA CYIIHOCTA METOJ0B
MO3HAHHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BATh



NOJTydyaeMble 3HAHUA JJIs aHAJIM3a U OOBSICHEHHSI SBJIIEHUN OKPY’KaIOLIEro MUpa H
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIeaTh 0OOCHOBAHHBIE 3aKIIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M MMEIOIIMXCA [JaHHBIX C LEIbI0 IOJIy4YEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMHUYECKHE 3HAHUS IS
pelieHus mpo0yieM B PeaIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIIbCKOU ACATEIIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B Pa3jM4YHBIX cepax MpodheccrnoHATbHON

JEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOTrO MpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaYUMble  JyIsi  (OPMUPOBAHMS ~ MHUPOBO33PEHUS oOy4Jarommxcs
MEXKIMCIMIUITMHAPHBIE (MEXKIPEIMETHBIC) OOIECHAYYHBIC MOHSITHS, OTPAKAIOIIUE
LETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuKky MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHUs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbli (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEUCTBUA (MO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIMOHATBEHOM
I'PaMOTHOCTH M COITMATILHON KOMIETEHITUU O0YyJarOIINXCS;
CIOCOOHOCTh oOy4Jaronmxcs UCIOJIb30BaTh OCBOCHHBIEC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC YUeOHBIE
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeagMeTHbIe pe3yiabTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OsBJagenue YHUBEPCAJIbHbIMH Y4eOHbIMH NOo3HaBaTeJIbHBIMH
JNeHCTBUSIMH:

1) 6a30BbIe JJIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO  (OpMyJMpOBaTh W aKTyaJM3MpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEACNISITh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

KCMOJIb30BaTh MTPU OCBOCHUM 3HAHUU MPUEMBI JJOTMYECKOTO MBILIECHUS —
BBIJICJISITh XapaKTEPHbIC NMPU3HAKU MOHSATHM M YCTaHABJIMBATH UX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS AJI1 OOBSICHEHUS OTJEIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUS M KPUTEPUH ISl KJIAcCCH(PHUKAIMM BEIIECTB U
XUMHUYECKUX PEaKLINi;

YCTaHaBIUBAaTh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIYy HM3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPacCyXkIeHUs (MHIYKTUBHbIE, JEAyKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTU M IPOTUBOPEUUS B pacCMaTpUBAEMBbIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH B MPOLIECCE MMO3HAHUS, UCIOIb3yEMbIE B XUMUU CUMBOJUYECKHE
(3HAKOBBIE) MOJIENU, TPEOOPA30BBIBATH MOAEIIbHBIE MTPEICTABICHUS — XUMUYECKHI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYECKass (QOopMysa, YpaBHEHUE XUMHUYECKOU
peakuuu — MpU pEeHIeHUH Y4YEOHBIX IO3HABATEJIbHBIX M IMPAaKTUYECKUX 3ajad,
IPUMEHATHh HAa3BaHHbBIE MOJEJIbHBIE MPEACTABICHUS JJIs1 BBIABICHUS XapaKTEPHbBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 6a30BbIe HCCIET0BATEIbCKIE TeHCTBHUS:

BJAJCTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BELIECTB M XUMHYECKHX
pEaKInii;

(opMyIHpOBATH LIEJU U 33]]a4U UCCIIEIOBAHUS, UCIIOIb30BATh [TOCTABICHHBIC
U CaMOCTOSTEIbHO C(OPMYIUPOBAHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (POPMUPOBAHMSI THIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJIQJIETh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOMIOAATh 32 XOJI0M
npolecca, CaMOCTOSATENIbHO MPOrHO3MPOBATh €ro pe3ysbTar, (OopMyJIUpOBaTH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIIECIOBAHMUSA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

MpUoOpeTaTh OMNBIT YUYEHUYECKOM HCCIIEOBATEIIbCKOM U MPOEKTHOM
NEeATEIbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pELICHUs MPAKTUYECKHX 3a4ad, MPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pa6ora c undopmanuei:

OpUEHTHUPOBAThCA B PA3JIMYHBIX MCTOYHUKAX MHPOpMaUuu (HAYy4YHO-
NoMmyJsipHasi JUTEparypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALMIO Pa3IMYHBIX BUAOB U (Hopm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;



(GopMynupOBaTh 3aMpPOChl U MPUMEHSATH PA3TUYHBIE METOMBI MPH MOHUCKE U
orbope wHpOpMANKMK, HEOOXOMUMON JUIsl BBIOJHCHHS Y4YeOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUs HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MHpu paboTe ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusumueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIOJb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CpEACTBA
HaTJISTHOCTH.

OgiageHne yHUBEpPCAIbHBIMI KOMMYHUKATUBHBIMH J1eHCTBUSMM:

3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKIaeMOW TEMbl B XOJI€ AUATIOra U/WUin
JTUCKYCCUM,  BBICKa3blBaTh  HUJEH, (QOPMYIUPOBATH CBOM  IPEIJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTALUEN pEe3yIbTaTOB I103HABATEIBHON JESTEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIITOJIHEHUH
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOM pabOThl MO HCCIIEJOBAHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, peajn3alud y4eOHOro MpoeKkTa u (popMyJIUpOBATH BHIBObI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS IMO3ULIUNA B
X0Jie 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OgByaieHue yHUBEPCAJIbHBIMY PeryJssTHBHBIMHU 1€HCTBUSIMH:

CaMOCTOSTENIbHO IJIAHUPOBATh M OCYIIECTBISATh CBOK IMO3HABATEJBHYIO
NEeATEIbHOCTh, Ompenessis €€ Lead M 3aJa4yd, KOHTPOJMpPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATH TMpeJjiaraéMblii  alTOPUTM JIEUCTBHM TIpH
BBINIOJIHEHUHM YYEOHBIX U UCCJIEAOBATENbCKUX 3a7a4y, BbIOMpaTh HaumbOoJee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJIATH CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CAMOAHAIN3a
Y CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbie  pe3ysNbTaThl OCBOCHUSI Kypca «OpraHuyeckass XuUMUS»
OTPaXaroT:

cOpPMUPOBAHHOCTh ~ TPEACTABICHHM O XUMHUYECKOW  COCTABIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, pPOJIA XUMHH B TO3HAHUM SIBJICHUM



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHHUS M KYyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPaMOTHOCTH, HEOOXOAUMOM 7Sl pelIeHUs MPAKTUYECKUX 3a/1a4
U DKOJOTMYeCKH OOOCHOBAHHOTO OTHOLIEHHS] K CBOEMY 37J0POBBI0 M IPHUPOJHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMHWYECKHMX  3HAaHHUW, KOTOpas  BKJIIOYAeET:
OCHOBOIOJIAralole TMOHATUA (XMMHUYECKUH 3JEMEHT, aToM, DSJEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi opmyrna (pa3BEpHyTas U COKpaui€HHAs), MOJb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukan, U30MepHus, U30MEpbl, TOMOJIOITHYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJ, U a30TCOAEpXKalUe COCIUHEHUSA, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalye B OCHOBE IIOHMMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUH, (PAKTOJOTMYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH U
0e30MacCHOM HCIIOJIb30BAHUN BaXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c()OPMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MPHU
ONMCAHNHU COCTaBa, CTPOCHHUS U PEBPALICHUN OPTaHUYECKUX COCTMHEHN;

c(OPMUPOBAHHOCTh YMEHHMI HCMOIb30BATh XUMHUYECKYID CUMBOJIMKY IS
COCTaBJICHHUsSI MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHMHUYECKUX peaklui,
W3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPraHWYECKHUX BELIECTB ISl MIUIFOCTPALMHM HX
XUMHUYECKOTO Y MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAJJICKHOCTh H3YyUYECHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne coeluHEeHu (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JlaBaThb WM Ha3BaHUA IO
cuctematuyeckoil Homenknatype (IUPAC), a Takke NpUBOIWUTH TPUBHAJIbHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWIICH, MPOMMICH, AalleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHOJ, (popMalbaerus, aueraibIeruja, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJICMHOBAsl KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

cOPMUPOBAHHOCTh YMEHHSI ONPEIENSITh BUIbl XMMHYECKOM CBSI3U B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOXKECHHSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytnepoBa 1is1 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

c(hOpPMHUPOBAHHOCTh  yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA THIHYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ATUJICH, MPOIMJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETHUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKHU YTJIEBOJIOPOHOTO
Chlpbsd (HE(Th, NUPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUS, UCIOJIb3yEMbIX B XUMUH MPU W3YUYEHHH BEUIECTB U
XUMUYECKUX SBJICHHUM (HAOIIIOIeHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIIO/IaTh TIPaBUIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBUiia OOpaIlEHUS C
BEILIECTBAMU B COOTBETCTBUHM C WMHCTPYKLMSAMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH U BBIMOIHATH XHUMHYECKUUN
AKCHEPUMEHT (ITPEBPAIEHUS] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUU, MTOTYUYEHHE
ATUJIEHA U M3Y4YCHHUE €ro CBOMCTB, KA4YECTBEHHBIC PEAKIUU OPraHUYECKHUX
BEILIECTB, JCHATypalus OCJIKOB NPU HArpeBaHWH, IIBETHBIC pPEaKIUu OEIKOB) B
COOTBETCTBMM C TIpaBWJIaMM TEXHUKH O€30MaCHOCTU TMpU OOpalieHuu ¢
BCIIECTBAMH M JTAOOPATOPHBIM O0OPYJOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  IKOJOTHYCCKU
1EJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOM JEATENBHOCTH B IEISIX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpellbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS HA KMBBIE OPIaHU3MBI OIPENEIEHHBIX OPraHUYECKUX
BellecTB, MoHUMas cmbica mokazarens [1JK, mosicHATh Ha mpumepax CrocoObl
YMEHBILICHUSI M TMPEAOTBPAIlCHUS HMX BPEIHOTO BO3JCHUCTBUS Ha OpraHU3M
YEeJIOBEKA;

g O0YyYaromMXcsi ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS: YMEHUE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEILECTB U
XUMHUYECKUX SIBJICHUN;

JUIA CIIETIBIX M CIA0OBHIANIMX OOYYalOIIMXCSA: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaitns nis 3anucu XMMHUYECKHUX

dbopmyL.
11 KJIACC

[IpenmeTHBIe pe3yiabTaThl OCBOCHHS Kypca «OOmmas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TO3HAHUU SBIICHUU
npuposibl, B (OPMUPOBAHWU MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHHS TPAKTHYECKUX 3a/1a4
1 DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MPHPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATaloIIMe MOHATUS (XMMUYECKUH DJEMEHT, aToM, M30ToIm, S-, P-, d-
AIICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTECIIEHb OKHUCJICHHS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METaJUTMYECKasi, BOAOPOIHAs), KpUCTA/NINUECKas PelIéTKa,
TUNBl ~ XUMHYECKMX  pPEaKIUid, pacTBOP, DJIEKTPOJUTHI, HEIJIECKTPOJUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMAIUSA, OKHUCIHUTEb, BOCCTAHOBUTEb, CKOPOCTh
XMMHUYECKOM peakluM, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Jucconuanuu, nepuoandeckuid 3akoH JI. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS SHEPTUU
MpU XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (haKTOJIOIMYCCKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIydYeHUU U 0€30MacCHOM HMCIOJIb30BaHUY BOKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpPHBbIC MPU3HAKH TOHSITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATHA IPHU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U X IPEBPALLCHUA;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XWMUYECKYI0 CHMBOJHKY MJIs
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIbHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHblid ra3, YrJEKHUCIbI ra3, aMMHak, TamiéHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMUECKas, BOAOPOIHAS) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHU;

c(OpPMHUPOBAHHOCTb YMEHUI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO KX COCTaBy K ONpENelEHHOMY Kiaccy/TpyIie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MIEPUOAUYECKOrO 3aKkoHa /I,
. MenneneeBa 1 I€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mepuonoB Ilepmoandeckori CHCTEMBI
xumuueckux smemenToB [I. M. MenpeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE opourtamm, «QHEPreTHYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCIWHEHUN
0 nepuojaaM u rpynnam llepuoanueckoi cucTteMbl XUuMHUECKUX deMeHToB []. H.
Menpeneena;

c(OpMHUPOBAHHOCTh YMEHUN  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETHYECKOW CBS3M MEXKAY HEOPTraHWYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(PHUIMPOBATH XUMHUYECKHE PEAKIUH I10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTEIEHEW OKUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOPMUPOBAHHOCTh YMEHHMI COCTaBISITh YPABHEHMS PEAKIMN Ppa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpPAILEHHBIE YPABHEHUSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT 10 KOHLA;



c(OPMHUPOBAHHOCTh yYMEHUW TPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBCHHBI COCTaB PA3JIMYHBIX HEOPTAaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIIECTB;

c(hOPMHUPOBAHHOCTh yYMEHHH  pPACKpBIBATh CYIIHOCTH  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIMM MOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHMOCTDh CKOPOCTH XUMHUYECKON
peakiMu OT pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O PABHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUW XapaKTepU30BaTh XHUMHYECKHUE IPOIIECCHI,
JeKale B OCHOBE MPOMBIIIJICHHOTO TMOJYYeHUS CEPHOW KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIMIIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
TIOHATHSL «MaccoBas JIOJS BEIIECTBAa B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPY XUMHYECKUX PEaKIIMIX, MacChl BEIIECTBA WM 00bhEMA Ta30B MO0 M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEaKIUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHUM COOJIOIATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCy/IOM U JTA0OpaTOPHBIM O00OpYyJAOBaHUEM, a TaKXKe NpaBuia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBUM C WHCTPYKIIUSMHU IO BBHITOJHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OIIBITOB;

c(OPMHPOBAHHOCT, yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHYCCKHM
IKCMIEPUMEHT (pa3lIoKeHHE MEepPOKCHIa BOAOPOAa B MPUCYTCTBHH KaTalnM3aTopa,
ONpEe/ENICHUEe CpeAbl pPacTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAJIBHOTO
WHUKATOPA, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIlnH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakiMu Ha cyibdar-, KapOoHaT- U
XJIOPUI-aHHOHBI, HA KaTHOH aMMOHWUS, PCIICHHE SKCICPHUMEHTABHBIX 3a7ad TI0
TeMaM «MeTtaely B «HeMeramibl»y) B COOTBETCTBHHM C TIPAaBWIIAMH TEXHUKH
0e30macHOCTH TIPU OOpAIEeHNH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIONIUX pEaKIWi W (OPMYIUPOBATH BBIBOABI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAIUIO, TONMy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



c(OPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBUja  DKOJOTHYECKH
I€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIISAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHON Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JECHCTBHS HA )KUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAS
cmbicit mokazarens IIJIK, moAcCHATP Ha mpuUMepax CHOCOObl YMEHBIICHHUS H
MPEIOTBPALIECHUS X BPEJHOIO BO3ICMCTBUS HA OPTaHU3M YEIIOBEKA;

JUIs 00YYaroIIUXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX ITO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIIENBbIX M CJIa0OBUIASIIMX OOYyYarolMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO cHcTeMy oOo3HaueHui JI. bpaiins njisa 3anucu XMMHAYeCKUX

dbopmyL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanuecTtBo 4acoB

HaumeHoBaHMe pa3esioB u JaexkTpoHHble (MG poBbIE)
Ne n/m Konrpoabnubie | IIpakruyeckue
TeM NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoTbl
Pa3znean 1. TeopeTuyeckue OCHOBbHI OPraHUYECKOW XHMHUH
[Ipenmer oprannveckom
11 XuMuHU. Teopust CTpoeHus 3 https://school.infourok.ru/videouroki/c8b70154-
' OpPraHUYECKUX COCIMHEHUH A. fdaf-4829-b3bc-9a89ee9adc7e
M. Bytieposa
Uroro no pazneny 3
Pa3nen 2. YriaeBoaopoasbl
II .
2.1 PEACIBIPIE yIIEBEOAOPOAH 2 https://content.edsoo.ru/lab/subject/4/
— QJIKaHbI
Henpenenpubie
2.2 YTJIEBOIOPO/IbI: AJTKEHBI, 6 1 https://content.edsoo.ru/lab/subject/4/
AJIKa/IMEHBbI, AJIKUHBI
A .
2.3 POMATHHCCIHE 2 https://content.edsoo.ru/lab/subject/4/
YTJII€BOOPO/IBI
[IpuponHble HCTOUHUKH
2.4 YTJIEBOJIOPOJIOB U MX 3 1 https://content.edsoo.ru/lab/subject/4/
nepepaboTka
Uroro no pazneny 13
Paznen 3. Kuciiopoaconepskamye opranmyeckue coeIMHeHUs
3.1 Cruprel. @eHon 3 https://content.edsoo.ru/lab/subject/4/



https://school.infourok.ru/videouroki/c8b70154-fdaf-4829-b3bc-9a89ee9adc7e
https://school.infourok.ru/videouroki/c8b70154-fdaf-4829-b3bc-9a89ee9adc7e
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

Anbperunsl. KapOoHoBsie

3.2 7 https://content.edsoo.ru/lab/subject/4/
KACTO0THI. CII0XHBIE dPHUPHI
3.3 VYrieBoasl 3 https://content.edsoo.ru/lab/subject/4/
HTtoro mo pazneny 13

Pa3znen 4. A3oTcoaep:kamye OpraHudecKue coeIUHEHHs

AMUHEBI. AMUHOKHUCIOTBI.

41 3 https://content.edsoo.ru/lab/subject/4/
benku
Hroro no pazneny 3
Paznen 5. BoicokomoJieky/IsipHbIe COeIHHEHHSI
IT K . .
51 JACTMACCH. RaydyKu 2 https://content.edsoo.ru/lab/subject/4/
Bosokuna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

11 KJIACC

KoaudecTBo 4acoB
HaumeHoBaHMe pa3/iejioB U TEM DuekTpoHHbIe (U POBHIE)
Ne o/m Kontpoabnbie | IlpakTudeckue
MPOrpamMMablI Bcero o0pa3zoBaTejibHbIE pecypchl
padoTbl padoTbI
Pa3znen 1. Teopernueckne OCHOBBI XMMHH
Crpoenue atoMoB. [leprogudeckuit
3akoH " Ilepuonnueckas cucreMa .
11 pHOA 3 https://content.edsoo.ru/lab/subject/4/
XUMHYECKHUX dJ1eMeHTOB JI. 1.
Menneneesa
Crpoenue BemecTBa. MHOrooOpasue .
1.2 4 https://content.edsoo.ru/lab/subject/4/
BEIIECTB
1.3 XUMUYECKHE PEeaKIuu 6 1 1 https://content.edsoo.ru/lab/subject/4/
Hroro no pazneny 13
Pa3znen 2. Heopranmveckasi Xumusi
2.1 MeTtamnsl 1 https://content.edsoo.ru/lab/subject/4/
2.2 Hewmeramsl 1 1 https://content.edsoo.ru/lab/subject/4/
CBs3b HEOpraHuyec .
2.3 BASH HEOpratiHeckux 1 2 https://content.edsoo.ru/lab/subject/4/
OpPTaHUYECKUX BEIIECTB
Htoro no pazneny 17
Pa3pea 3. XumMud U :KU3Hb
31 XUMUA 1 )KU3HDb 4
HTtoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34 5 3

[TPOTPAMME



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo 4acos
Ne i/ Tema ypoka B Kourpoubhbie IIpakTu4eckune
cero padoThI padoThI
1 [Ipenqmer oprannueckoil XuMuu, €€ 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE
Teopus cTpOeHUS OPraHUUYECKUX
2 coenuHenuit A. M. bytneposa, e€ 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o kinaccuduranuu
3 oprannyeckux BemecTB. Homenkmarypa 1
(cucremaTnyeckasi) U TPUBUAJTIbHBIC
HA3BaHMUSA OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKUH Pl
5 MetaHn u 3TaH — npocTeime 1
MPEICTaBUTENN aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DOTWIIEH U NPONUWIEH — NpOCTeHIINe 1
MPEJICTAaBUTEIN aJIKEHOB
5 [Tpakrnueckas padora Ne 1. «Ilonyuenne 1 1
STUJIEHA U U3YUYEHHE €rO CBOMCTB»
Ankaauensl. byraguen-1,3 u
9 MetunOytaaues-1,3. Tlonydyenue 1
CUHTETUYECKOTO KaydyKa W PE3WHBI
10 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, 1




TOMOJIOTHYECKUHN psif. AIlETUIEH —
MPOCTEUIINA TPEACTABUTENb AJIKUHOB

Brruncnenus no ypaBHEHHIO XUMHYECKOMN

11
peakuuu

12 ApeHbl: 6eH301 U TOTyo1. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBs3b yIJI€BOIOPOJIOB,
IIPUHAJUIEKAIUX K Pa3IMIHBIM KJlaccaM
[IpupoaHble MCTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMYTHBIC HEDTSIHBIC
rasbl, He()Th ¥ IPOYKTHI €€ IepepadoTKU
[TpupoaHble HCTOYHHUKH YTIIEBOIOPOIOB:

15 IIPUPOJIHBIN T'a3 U MOy THHIE HEPTAHbBIE
ra3bl, He()Th ¥ IPOAYKTHI €€ IepepadoTKH

16 Kontponbnas pabora no pazzaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE OJHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJI. BogopoaHas cBs3b

18 MHOroaToMHbIE CITUPTHI: ATUICHTIUKOIb U
[JIMLEPUH

19 ®DeHOo: CTPOCHHE MOJIEKYJIBI, PU3UIECKHUE U
XUMUYECKHE CBOICTBA, TPUMEHEHHE

20 Anpaerunbl: GopManbaeTua U
aueTranbAerua. AueToH

21 OnHOOCHOBHBIE TIpe/iebHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYyCHas

99 [Ipaktuueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KUCITOTH»




CTCapI/IHOBaH 1 OJICMHOBas KHUCJIOTHI, KaK

23 MPEICTaBUTENIN BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIHX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JCHCTBHE
CroxxHbIe 3QHUPBI KaK TPOH3BOTHEIC

25 KapOOHOBBIX KUCIIOT. [ 'MIAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsr: ruapOIIN3, TPUMEHEHHE,
OuosIoruYecKas poJib JKUPOB
VYIIeBobl: COCTAB, KiIACCU(PUKAIIUSL.

27 Bakneiinue npencTaBuTeNn: TIII0K03a,
(dbpykTo3a, caxaposa

28 Kpaxmain u nesmntonos3a kak IpUpOIHbIE
MOJIUMEPHI
KonTponbHas padoTa o pasueiy

29 «Kucnopopaconepxarine opraHudecKre
COCITUHEHUS

30 AMUHBI: METHJIAMWH W aHWIMH
AMMHOKHUCIIOTHI KaK aM(OTEpHBIC

31 OpTraHUYECKHE COCTMHEHHUS, X
Ouonorunueckoe 3HaueHue. [lenTuapt

39 benku kak npupoIHbIC
BBICOKOMOJICKYJISIPHBIE COSAMHEHHS

33 OCHOBHBIC TTOHSTHS XUMUH
BBICOKOMOJICKYJISIPHBIX COCIMHCHHUI

34 Xumust monumepoB. OCHOBHBIE METOTBI

CHUHTCE3a BBICOKOMOJICKYJIIAPHBIX




coenuHeHuil. [lnactMmaccel, Kayuyku,

BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTtBo 4acos

Bcero

Kourpoubhbie
padoThI

IIpakTH4yeckune
padoThbI

Xumuueckuit 371eMeHT. ATOM. DJIEKTpOHHAS

KOH(UTypanus aTOMOB

[Tepunonuueckuii 3axoH u [lepuoauueckas
cHUcTeMa XMMHYECKHX 3jieMeHToB Jl. U.
Menpeneesa, UX CBsI3b C COBPEMEHHOU
TEOpuer CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U UX COSAMHEHUH 110
rpynmnam U rnepuojaam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMmuueckux dyeMerToB .M. Mengeneesa B
pa3BUTUU HAYKH

Crpoenue BeniecTsa. XUMUYECKas CBA3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs

KOBaJICHTHOHN cBsi3u. Bonoponanas cBsi3b

BaneHTHOCTD. DIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okuciaeHus. Bemiecta
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsiTue 0 AUCHIEPCHBIX CUCTEMAX.
UcTruHHBIE U KOJTOUIHBIE PACTBOPHI.
MaccoBas 10715 BEIIECTBA B pacTBOPE

Krnaccudukanus u HoMeHKIaTypa




HEOpPraHWYEeCKUX coeAuHeHuu. ['eHeTnueckas
CBSI3b HEOPTAHUUYECKUX BEIECTB, Pa3TUIHBIX
KJIACCOB

Knaccudukanys XuMuIecKUX peakiuii B

HEOPTraHWY€eCKOW U OPraHUYEeCKON XUMHUHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH

COXpaHEHHUs W MPEBpaIICHUS] YHEPTUU TPH
XUMUYECKUX PEaAKIMIX

CkopocTb peakuuu. OOpaTUMbIe PEaKIUH.
XUMHYECKOE paBHOBECHUE

10

[Ipaktuueckas pa6ora Ne 1. « Binustnue
pasznuYHBIX (PAKTOPOB HA CKOPOCTh
XMMHUYECKON PEaKLUm»

11

Dnektponutuieckas aucconuanys. [lonsrtue
0 BoJoponHOM noka3zateine (pH) pacrBopa.
Peakuuu nonnoro obmena. I'maponus

OpPraHMYeCKUX U HEOPraHWYECKUX BEIIECTB

12

OKHCAUTENBEHO-BOCCTAHOBUTENIbHBIE PEaKLIUU.
[TonsiTHe 00 7IEKTPOIU3E PACIIABOB U
pacTBOPOB coJei

13

Konrponbnas pabora o paszneny

«TeopeTnueckue OCHOBbI XUMHU»

14

Metannsl, ux nonoxenue B [lepuonnueckoi
CUCTEME XUMUUECKUX d1eMeHToB JI. .
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aroMoB. O0mue pu3ndeckre cCBONCTBa
METAaJIJIOB

15

CrmaBel METAJIIOB. SHCKTpOXI/IMI/ILIeCKI/Iﬁ psaa




HaIpsKEHUN METaJuIoB

16

XHUMHYECKHE CBOMCTBAa BXKHEHIINX METAJIJIOB
(HaTpuii, Kanui, Kaablui, MarHui,
aTFOMUHUN) U UX COCTMHECHUN

17

XVMH4YECKHE CBOMCTBA XpOMa, MEJTH U UIX

COEIMHEHUN

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COeINMHCHUN

19

[TpakTuueckas pabora Ne 2, "Pemenne
HKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe
«Metamb»"

20

HCMCTaHJ'[I)I, HUX IMOJIOKCHHUC B
[Tepuoauueckoil cucreMe XUMHUYECKUX
annemenToB /1. V1. MeHnzeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

21

®u3nyecKue CBOMCTBa HEMETAIIIOB.
AmoTponusi HEeMETaIoB (Ha mpuMepe
KHCIIOpOJia, cephl, hochopa u yriepona)

22

XuMHUYECKHUE CBONCTBA TaJIOT€HOB, CEPHI U UX

COEIMHEHUN

23

XuMHYecKue cBoicTBa a30t1a, hocodpa u ux
COEeIMHEHUN

24

XuMHUUeCKHE CBOMCTBA YIiIepoaa, KpeMHHUS U
HUX COCIUHECHHUH

25

[IprnMeneHne BaXXHENINX HEMETAIUIOB U UX

coeqUHEHNN

26

O00011IEHHE U CUCTEMATH3ALHA 3HAHUI 110
Teme «HeMmeTanmnery. Berauciennd mo




YPaBHEHUSIM XMMHUYECKUX PEaKIUil U

TEPMOXUMHUYECKHE PACUETHI

[TpakTrueckas pabora Ne 3. «Pemenne

27 9KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEME 1
"Hemeramnbr"»

08 KonTtponbHas pabora no remam «MeTauis» U 1
«Hemeramnben»

29 Heoprannueckue u opraHuYecKue KUCIOTHI. 1
Heoprannueckue u opraHnuecKue OCHOBAHUS
AMdoTepHbIe HEOPTraHUYECKHUE U

30 opraHuueckue coenuHeHus. ['eHeTnueckas 1
CBSI3b HEOPTAaHUYECKUX M OPraHUYECKUX
BEIIECTB
Poss xumuu B o0ecrieueHnH YKOJIOTHIECKOH,

31 HEPIreTUYSCKOH U MUIIEBON 0€30TIaCHOCTH, 1
Pa3BUTUU MEIUIIUHBI
IIpencraBiaenust 06 0OIMIMX HAYYHBIX

32 IPUHLUIIAX TPOMBIIIJIEHHOTO MOTY4YEeHHUS 1
BOXHEHIIINX BEIECTB

33 YenoBek B MUpE BELIECTB U MaTEpHAJIOB 1

34 XuMus U 3JI0pOBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 10 kimace/ Pyasutuc I'.E., ®enpaman @.I'., AknronepHoe 00111eCcTBO
«M3narensctBo «IIpocBemenne»
» Xumus, 11 kimacce/ Pymsutuc I'.E., ®enpaman @.I'., AKiimonepHoe 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBGIHGHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

» Xumus, 10 kimacce/ Pymsutuc I'.E., ®enpaman @.I'., AkiimoHepHOe 00111eCTBO
«M3narenbctBo «IIpocBernienne

» Xumus, 11 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiinonepHoe o0I111eCTBO

«M3marensctBo «IIpocBemenne»

HUD®POBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

https://content.edsoo.ru/lab/subject/4/






