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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epneparuu Ha niepuoa 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00Y4YaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GPI'OC COO o B3anMOOOYCIOBICHHOCTH ILIEJICH,
coJlep KaHMsl, pe3yJlbTaToB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XuMHYeCcKoe oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHusl CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAET OCOOYIO POJb B
COBPEMEHHOW LMBWJIM3ALMH, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME LEJOCTHOIO MPEJCTABIECHUS 00 OKpPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTUMU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
TpyJda W SKH3HU KaXI0ro wieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE



IJI00ANBHBIX MPOOJEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYyMa, IPOJOJLKCHHMS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomuMu  npeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOm@as W HEOpPraHWyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckas XUMHUs» c(opMmHupoBaHa B IporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemecTB. CBeleHUs 00 H3ydaeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLINH.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHUuecKas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIUH,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111at0111el 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
JIIEMEHTAMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W NPHUKIAJTHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JESITEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsI K IPOLECCY



TBOpYECTBA B 00JACTH TEOPUM M MPAKTUUYECKUX MPUIIOKECHUH XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCSA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1a4u. B 11enoM cojepkanue yaeOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpTraHUYECKOTO MHpa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMI MEXKIy HOBBIMH (akKTaMH W TEOPETHYCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
Takke MpoOJeM COepeKEHUS YHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX ©0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOUMBIX JIJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKOM
U HCCJIEI0BATEIbCKONU ACSATEILHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHusl XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LIEJISAIMU HU3YyYCHUS IpPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opMHUpOBaHHE CHUCTEMbl XMUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOH
JIekKaT KIIOUEBBbIC MOHSTHUS, (YHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOAMMBIX Il MPUOOpeTeHUs
YMEHHUM OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHOW KU3HU;



e pa3BUTUE YMEHUH U CTIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHMYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e30macHOro 0OpalleHus C BEIIECTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJied U 3a7a4 U3ydeHUs
peaMeTa B IporpaMme 1Mo XUMHHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazosanus. CerojiHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAACIONIETO HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHS 3HAHUU U NPUMEHEHUS UX B PEAIbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHUX 3a]1ay.

B cBf3M C 3TUM 1pU U3YYEHUU MpeaMeTra «XHMHS» JOMUHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus 0O0y4aromMXcsl K yCJIOBUSIM JTUHAMHYHO Pa3BUBAOILIEIOCS MHpA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAUMBIX [UIs MPUOOPETEHUsl OIbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B IO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pPa3BUTHE ITO3HABATENILHBIX WHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUU Ul MOMCKA M aHalln3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

(dbopMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUSI, HAOJII0JaTeIbHOCTH, COOPaAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpPU IUIAHUPOBAHUM W TPOBEIECHUU XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEex HOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIBb30BaHUs TOJYYEHHBIX 3HAHUW JUIsI MPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYaLIUSIX, CBA3aHHBIX ¢ XUMUYECKUMU SIBIICHUSMH.



B yuebHOM maHe cpenHero oOmero o0pa3oBaHUS MpeAMET «XUMUS)
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnactu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO111ee YncI0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrapisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHn4YecKOr XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTPOECHHsSI OPraHUYECKHX
coenquHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKkux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kiacCUpUKALMU OpraHUYecKuX BemlecTB. HomeHkmatypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME € 00pa3suaMy OpPraHWYECKHX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHHE, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoabt

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH W 3TaH —
IpOCTEHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKME M XUMUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BaKkHeWIIne
XUMUYECKUE CBOMCTBa (peakuusi mnoiaumepusanuu). [lomydeHne CHHTETHUYECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM I'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), OJYyYEHUE U TPUMEHEHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumenenue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMIEKAIMMHA K
Pa3IMYHBIM KJIaCCaM.

IIpuponHble UCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHbiii ra3 U IOIYyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:



NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHH), nuposu3. IIpomykTbl
nepepadoTKu HeTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIIUU
«Heptp» u  «Yroip», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Maccel, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (PEaKkIMM C aKTUBHBIMU MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIA HA OPTraHN3M YeJIOBEKaA.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

deHoN: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpaerunpl U kemouvl. DOpMaNBIAETH, ALETAIBJIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKILIMH), IOJyUYEHHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, PEaKIysl 3TepU(pUKalUu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpPbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYraeBoawsl: coctaB, Kiaccuukaius — yrieBogoB  (MOHO-, JU- U
nonucaxapuibl). ['oko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugoM menu(ll), okuciaeHne amMmmHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. Dotocunte3. OpykTo3a Kak H30Mep TIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmana H
Heuroso3bl.  PU3MYECKUE W XMMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).




DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MpOBe/IeHHEe, HAOJIIOJICHHE W ONHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIUIIEPHHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Maccel, OO0BEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprKanue OpraHuIecKue COCTUHCHMUS.

AMHMHOKHUCIIOTHI Kak amMpOTEpHBIE OpraHudeckue coeauHeHus. dusndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHA M TPETUYHAs CTPYKTypa OeiakoB. XHUMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BEIIECTB M UX IPEBPAILICHUIA:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3AIUHU, CPEIHSSI MOJICKYIIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M WX MPEBPAICHUIA:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISECTCS Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TOHSATHH, SBJSIONIUXCS CUCTEMHBIMHU ISl OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHWE, HAYIHBIA (DaKT, THUIOTE3a,
3aKOH, TEOPHSs, aHaJW3, CUHTE3, KJacCU(PUKAIUs, MEPUOTUIHOCTh, HAOIOICHHE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, DHEPrHUs, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kinerka, opranm3Mm, Owocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuUHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIMBO,
peCypCHL.

TexHOJorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO ITUTaHWUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUalIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dJeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J04YKa. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMbI
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKMX JJEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHIaM M IEpUOJaM.
3Ha4YeHHE [IEPUOTUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTtBa. XUMHUYECKas CBsA3b. BUABI XUMHUYECKOH CBS3H
(KoBaJIeHTHasl HETOJsIpHAas W TOJSpHAas, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHONM XUMHYECKOM CBsI3U (OOMEHHBII U  JTOHOPHO-
akuenTopHelil). Bogoponnas cBs3b. BaseHTHOCTB. DNEKTpOOTPULIATEIBHOCTb.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. |HIbl KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne 0 aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckass — peaknusa. Kimaccupukanuss — XUMHYECKMX — peakiuil B
HEOPraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U IPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnekrponutuyeckas auccounanus. CuibHbie U cinalble 35eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpanus Tabiui «Ilepuoauyeckas cucrema xuMudeckux sjaementos . U.
MeHneneeBay, U3ydeHHUE MoOJieNield KPUCTAUIMYECKUX PENIETOK, HaOIoJACHUuE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE TEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPENIbl paCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMEHa),
MIPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pPAcUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JTOJISI BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (HA MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0Omue ¢guzndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWMCTBA BAXHEWIMX METAUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHble 3anaumn.

PacuéTtel macchl BemiecTBa MM O0OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYECKOM, SHEPreTHYSCKOW M IHIIECBOM
0€30macHOCTH, Pa3BUTHH MeAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.



[IpencraBiaenuss 00 OOMMX HAay4YHBIX MOPUHLHUINAX MPOMBIIIJICHHOTO
IOJIy4CHUS BaXKHEHIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BA)KHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XAMHSL M 3I0pPOBBE 4YEJIOBEKA: IIPaBUJIAa HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia O0E30MaCHOTO MCIIOJIb30BAaHUS MPENapaToOB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H MNpH  HW3YyYEeHUHM o0med u
HEOpraHW4YecKor XUMHUM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TMOHATHH, SIBISIOMIMXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBIICHHUE.

dusrka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKUE BEIUYUHBI U €IUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorusa: XUMHYEcKasi MPOMBILIIEHHOCTb, METAJLIYprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs IPOMBILIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01miero o0pa3oBaHMsl BBIJICTICHBI CIASAYIOMUE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHHIO;

HAJIMYUE MOTUBAIIUU K O0yUCHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKAMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABUTh
1EIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» TOCTHTAIOTCS B
eIUHCTBE Y4YeOHOM ¥ BOCHHUTATENBHOW JAEATETPHOCTH B COOTBETCTBHUH C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOIIO3HAHUS, CAMOPa3BUTUS W HPABCTBEHHOTO CTAHOBICHHUS JIMYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaIaHCKOro BOCIMTAHUS:

OCO3HaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

NPEJCTaBICHUS O COIMAIbHBIX HOPMax M TpPaBHUIaX MEXKITHYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEATEIBHOCTH TIPH CO3MaHHUU
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W IMO3HABATENLHBIX 3a/a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;



2) IaTPHOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIUI0
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUM M MOCIEAYIOLIEM
aHaim3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEACHUS;

CIOCOOHOCTH OILICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwiI 0e30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCIEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YHOTpEOIECHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBanus, Oyaymiedl mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA



HKOJIOTUYECKU 1I€TIECOOOPA3HOTO OTHOILICHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHHUA TJI00AJBHOIO XapakKTepa 3KOJOTHYECKUX Ipo0JieM, BIIMSHUSA
DKOHOMHYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOJHON U COLUAIIBHON CPEMBL;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHSA JEHCTBHM, NPHUHOCAILMX Bpel OKPYKaIOIIEeH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE 3KOJIOTMYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHUKAaTHBHOW M COLMAJIBbHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHUA CHeUu(UKHM XUMUU KaK HAayKd, OCO3HaHus €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHH JJII COBPEMEHHOMU
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOW pOJIKM B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX IpodsieM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00ECHEUYEHUU YCIIOBUHN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh
NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUS! SIBJIICHUN OKPY’KaoILEero MUpa u
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B paziu4HbIX chepax mpodeccruoHaIbHOMI
NEeATEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUsS» Ha
YpOBHE CpeAHEro o01iero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GYHKIIMOHATIEHOM
TPaMOTHOCTH M COITMAIBHON KOMIIETEHIIUU 00y4aroInXcs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JIEWCTBUS B MIO3HABATEIIBHON U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETyJISTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCIIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUSA W KPUTEpUU [UIS KIAacCU(UKAIMK BEIIECTB H
XAMUYECKUX PEAKIINIM;

YCTAaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMble B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUIA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peakuuii;

bopMyIMpOBAThH 1IENU U 3a/1a4U UCCIIETOBAHMS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUSL M TMPOBEIACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBIISITh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB PELIEHUS NPAaKTHUYECKUX 3a7ad, HPUMEHEHUIO pa3IMYHBbIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX WHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypebl HTepHeTa), aHanmu3upoBaTh UHPOPMAIMIO PA3IUYHBIX BUAOB U (opM
MIPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JTOCTOBEPHOCTD U
HEMPOTHUBOPEUHBOCTD;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wHPOpMaAIMK, HEOOXOAMMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYyITbl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIIONIBb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISIHOCTH.

OgiiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAelCTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHUPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBOIbBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.



OByajieHUe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI IM0O3HABATEIbHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh Hauboliee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peLICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO M MPHUPOJHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM D3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIIEpPOJHbIM CcKeneT, (yHKIHOHANbHAs Tpymna,
pajuKai, U30Mepusl, U30MEPbI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YTJI€BOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINEe COEAMHEHHUS, MOHOMED, MOJMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XWMHH; MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCHOJIb30BAHUU BAXKHEUIIMX OPTraHWYECKUX BEUIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

Cc(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHMI;

c(OpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;



c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpeACTIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb KM Ha3BaHUS 110
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAsI KUCIIOTa, TJII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWIICH, AlETUJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUII0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U J1TabOpaTOpHBIM O0OpYyJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHHUs C
BEIIIECTBAMU B COOTBETCTBHM C WHCTPYKIMSIMU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, TIOJTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpeBaHWUU, I[BETHHIC PEAKIMH OEIKOB) B



COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpameHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alucH YPaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWia  DKOJOTHYECKHU
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BeIlleCTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CIENBbIX M CHA0OBHUASIIUX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas U HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCJIEHUS, XUMHUYECKAsl CBS3b
(KoBajIeHTHas, MOHHAs, METaJUTMYeCKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
ANEKTPOJUTHYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,



COCTAaBE, MOJIYYEHUH U 0€30I1aCHOM HCIMOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BELIECTB B ObITY ¥ IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENSITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHAs) B COCIMHEHUAX, TUIl
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpelbl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BEILIECTB IO HX COCTaBy K OIpeAeEHHOMY Kiaccy/Tpyrie
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
W. MenaeneeBa 1 JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONTYI0, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opourtamm, «9HEpPreTUYECKUe YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUI
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUHUPOBATH XMMHUYECKUE PEAKLIUU I10
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
TUIIOB, TIOJTHBIE M COKPAIIEHHBIC YPABHEHUSI PEAKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTHYECKUX MTPOoOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
NOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUM IJIAHUPOBATh M BBINOJHATh XUMHUYECKUM
AKCHEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peaknuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peaKkIuu Ha cyibdar-, KapOooHaT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, THTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS M OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3ICMCTBUS HA KUBBIE OPTaHU3MbI ONPEICIIEHHBIX BEIIECTB, TOHUMAs
cvbeicnt mokazarens [IJIK, mosSCHATP Ha mTpuMepax CHocOObl yMEHBIICHUS W
MpEAOTBPAIEHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsT 0OYyJaronuxcsi ¢ OTPAHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m
NPOrpaMMbl Bcero Koﬁﬂ TPOILHbIE H%aKaneCKHe o0pa3oBaTejbHbIE
padoThI padoThI pecypesI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 https://educont.ru/
M. bytieposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — AJTKAHBI 2 https://educont.ru/
H :
29 enpeIeTbHBIE YTICBOAOPOIbI: ATKEHBI, 5 1 https://educont.ru/
QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 https://educont.ru/
IT
24 PUPOJIHBIC UICTOYHUKH YTIIEBOIOPOJIOB U 3 1 https://educont.ru/
ux nepepabdoTka
Hroro no pazneny 13
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
3.1 Crnuptsl. @enon 3 https://educont.ru/
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1 https://educont.ru/
CrnoxHbie 3¢upbl
3.3 YrineBoasl 3 1 https://educont.ru/
Hroro 1o pasneny 13

Pa3znea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3 https://educont.ru/
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Uroro no pazgeny

Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2 ‘ https://educont.ru/
Wroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne n/m KoHTpoJabLHBI IIpakTHyeckun
NMPOrpamMMbl Bceero 5 p ¢ pﬁ ecxne oOpa3oBaTe/ibHbIE
a00ThI a00ThI
p p pecypcbl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM

Crpoenue atoMoB. [lepuomndeckuii 3aKoH
1.1 u [lepuoanueckas cuCTeMa XMMUYECKUX 3 https://educont.ru/
anemenToB JI. 1. Menaeneena

Crpoenue BemectBa. MHOroobpasue

1.2 4 https://educont.ru/
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://educont.ru/
Htoro no pazneny 13
Pa3nen 2. Heoprannueckasi XuMust
2.1 MerTasnsl 6 1 https://educont.ru/
2.2 Hewmeramnsl 9 1 1 https://educont.ru/
23 CBsI3b HEOPTAHUYECKUX W OPTAaHMICCKHUX 5 https://educont.ru/
BEILECTB
Hroro no paszneny 17
Paszngen 3. Xumus u :Ku3HL
3.1 ‘ XuMus U KHU3Hb 4 https://educont.ru/
Hroro mo pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Jl:;-)ﬂ Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne ggg;l;zl:;fe JIBHBIE
padoThI padoTshI pecypebi
1 [Ipenmer opraHn4ecko XumMuu, €€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHss OpraHM4eCKUX
2 coenuaeHuit A. M. byriepoBa, €€ oCHOBHBIE 1
I0JIO’KEHHUS
[IpencraBieHue o Ki1accupuKauu
3 opraHuueckux Bemiects. Homenkiatypa 1 https://www.vaklass.ru/
(cuctematuueckasl) U TpUBHANbHbIE HA3BAHUS
OpraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 https://www.yaklass.ru/
TOMOJIOTUYECKUU P https://educont.ru/
5 MeraH 1 3TaH — IpOCTEUIINe 1
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 Egg?;ﬁmﬁrﬁss'm/
7 OTHUJEH U NPOIUIEH — IpOocTeIne 1
MPEJICTAaBUTENIN ATKEHOB
8 [TpakTiueckast pabora Ne 1. <jHOJ'Iy‘IeHI/Ie 1 1
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u https://www.yaklass.ru/
9 metunoyramuen-1,3. [Momyuenue 1 https; Jeducontru/
CUHTETHUYECKOTO KayuyyKa ¥ pE3HHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, https://www.vaklass.ru/
10 TOMOJIOTUYECKHH psiji. ALlETUIIEH — 1 . : :

MPOCTEUIIINNA MPEJICTABUTEIb AIKUHOB

https://educont.ru/
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Brraucnenus no YpaBHCHHIO XHMHYSCKOM

11
peakuuu

12 Apenbl: 0eH3011 ¥ TOIyoJ. TOKCHYHOCTh https://www.yaklass.ru/
apeHoB https://educont.ru/

13 I'eneTnyeckas CBSA3b yIiI€BOIOPOAOB,
IIPUHAUIEKAIIMX K Pa3IMYHbIM KJlaccam
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 I pI/I p0 I[Hblﬁ ra3 ¥ 1ot 1}{,21@ Heg)TI})IHHLIe rassl https:// v, yaklass.ruf

PO T ’ https://educont.ru/

HEe(Th U MPOIYKTHI € TiepepaboTKn
[IpupoiHbIE UCTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHHIE HEPTIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponsHas pabota no pasaeny
«YTIIEBOIOPOABD)

17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: https://www.yaklass.ru/
METaHOJI U 3TaHOoJI. BoopoaHas cBsA3b https://educont.ru/

18 MHoOroaToOMHbIE€ CIIUPTHI: ITUIIECHTIIUKOJIb U
[JIMLEPUH

19 @DeHoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U https://www.yaklass.ru/
XUMUYECKHE CBOMCTBA, IPUMEHEHHE https://educont.ru/
Anbrerusl: GopManbIAETHI U alleTaIbJeTU . https://www.yaklass.ru/

20 .
Auneron https://educont.ru/

21 OOHOOCHOBHEBIE MpeAeNbHbIE KAPOOHOBBIC https://www.yaklass.ru/
KHUCJIOTBI: MypaBbUHasl U YKCyCHas https://educont.ru/

29 [TpakTrueckas padorta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIJIOTBI»

23 CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK
MPEJICTAaBUTENIN BBICIINX KAPOOHOBBIX KUCIIOT

o4 Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX https://www.yaklass.ru/
KHCJIOT, UX MOIOIIee JeiicTBIE https://educont.ru/

o5 CrnosxHble 3(DUPBI KaK MPOU3BOTHBIE https://www.yaklass.ru/

KapOOHOBBIX KUCIOT. [ HAPOSIU3 CIOKHBIX

https://educont.ru/
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3¢hupoB

Kupsl: runponus, npuMeHeHue,

26 1
Ouoaoruueckas poJib KUpPOB
YraeBoawl: cocTaB, Kiaccu(pUKaIius.
27 BamHeff[mHe HpeI[CTaBI/ITCJ'g/)IZ rn?0K03a 1 https://www.yaklass. ru/
’ https://educont.ru/
bpykTO3a, caxaposa
28 Kpaxman u nemnrono3a Kak NpupoIHbIE 1
MOJIUMEPHI
KonTponbhas pabota no paszueny
29 «Kucnopoacoaepxaiiue opraHuuecKue 1
COCTUHEHUS
30 AMMHBI: METHJIAMHH M aHWJIUH 1 Eggi;%‘é\g’l\j\é\gxﬁrﬁss'm/
AMHHOKHCIIOTHI KaK aM(pOTEepHBIC
31 OpraHUYECKHUE COSAMHEHUS, X 1
Ouosiornueckoe 3HaueHue. [lenTumapt
32 benku xak npupoaHbIe 1 https://www.yaklass.ru/
BBICOKOMOJIEKYJIIPHBIE COEIUHEHHUS https://educont.ru/
33 OcHOBHBIE OHATUS XUMHUH } 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJIeKyJIiI[pHI)IX COECIMHEHUM. 1 https:/wravi. yaklass.
https://educont.ru/
[TnacTmacchl, kKayqyku, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Jl:;ln Tema ypoka Beero Kourpoubnbie IIpakTHyeckue gg[?;l;zi];;eenbnme
padoThI padoThI pecypeb

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1
KOH(UTYpalusi aTOMOB
[lepunonnueckuii 3akoH u [lepuonnueckas

2 CHUCTEMa XMMUYECKUX AJIEMEHTOB /. I/I 1 httos:/Awww.yaklass.ru/
MeHeneeBa, ux CBsi3b C COBPEMEHHOM
TEOPHEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKUX AJIEMEHTOB U UX COCIUHEHHI 110

3 TPYIIIAM H IIEPHONAM. 3HAUCHHE 1 https://www.yaklass.ru/
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMuueckux sneMenToB .M. Menneneesa B
pa3BUTHHU HAYKH
CrpoeHue BeniecTBa. XMMUYECKasi CB3b, €€ } https://www.yaklass.ru/

4 BU/JIbI; MEXaHU3MBbl 00pa30BaHUS KOBAJIEHTHOM 1 https://educont.ru/
cBsA3u. BogopoHas cBs3b
BanenTHOCTh. D1EKTPOOTPUIIATETBHOCTb.

5 Crenensp okucnenus. Bemecrsa 1
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTpOEHUS
[TonsTue o nucnepcHsIx cucrtemax. MctuHHabIe )

6 Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10 1 httDS://WWW.Vak|aSS.I’U/
BellIeCTBa B PACTBODE https://educont.ru/
Knaccudukanus 1 HOMEHKIIaTypa

v HEOPraHWYECKNX COeANHEHUN. [ 'eHeTnueckas 1 https://www.yaklass.ru/
CBSI3b HEOPraHUYECKUX BEIECTB, PA3INYHBIX https://educont.ru/
KJIaCCOB

8 Knaccudukanmsi XaMUIeCcKuX peakivii B 1 https://www.yaklass.ru/
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HEOPraHMYECKO U OpraHN4ecKON XUMHUU.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMUYECKUX PEaKIUsIx

CkopocTtb peakimu. OOpaTuMble peakium.
XUMHUYECKOE PaBHOBECHE

https://educont.ru/

https://www.yaklass.ru/

https://educont.ru/

10

ITpakTrueckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKInm»

11

12

13

14

15

DJeKTpoIMTHYECKas aucconuanus. [lonsrue o
BOZIOpOAHOM Moka3zatene (PH) pactopa.
Peakiuu nonnoro oomena. ['maponm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.
[TonsiTrie 06 3EKTPOM3€E PACIIaBOB U
pacTBOPOB COJIEH

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHM

Mertamibl, ux nosnoxenue B [leprnoanueckoit
cUcTeMe XMMHUYECKUX aieMeHnToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nyecKue cBoiCTBa
METaJIOB

CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKHUN PSAJT
HaIPsHKEHUN METaJIOB

https://www.yaklass.ru/

https://educont.ru/

https://www.yaklass.ru/

https://educont.ru/
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https://educont.ru/

https://www.yaklass.ru/

https://educont.ru/

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX METaJIJIOB
(HaTpwWii, KM, KaJIbIUA, MarHuH,
ATIOMUHUI) U UX COeTMHEHUI

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEeTMHEHNN

XuMHYEeCKHE CBOMCTBA IIMHKA, JKeae3a U uX
COECTUHEHUN
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19

[TpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Mertamns»"

20

Hewmeramibl, ux nonoxxenue B [leproanueckoi
CHUCTeME XUMHUUYecKux anemMeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

https://www.yaklass.ru/

https://educont.ru/

21

®u3nyecKue CBOMCTBAa HEMETAILIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCITIOpOJia, cephl, hocdopa u yriaepoaa)

https://www.yaklass.ru/

https://educont.ru/

22

23

XHMMHYECKHE CBOMCTBA IaJIOTEHOB, CEPBI U UX
COCIMHEHUH

XuMHUYECKre CBOMCTBA a30Ta, hocodpa 1 ux
COCIMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIiIepo1a, KpEMHUS U
UX COEOUHEHUN

25

26

IIprMeHeHne BaXKHENUIINX HEMETAIUIOB U UX
COeTMHEHNN

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMe «Hemeramisly. BeruucieHus mo
ypaBHeHI/H[M XUMHNYCCKUX peaKHI/Iﬁ nu
TEPMOXUMHYECKHE PACUETHI

27

[TpakTnyeckas padora Ne 3. «Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"HemeTayst"»

28

29

30

KonTpomnpHas paboTta no Temam «MeTamib» 1
«HemeTtamie

HCOpI‘ AHUYCCKHUC U OPTaHUYCCKUC KUCIIOTHI.
HeopraHquCKne H OPraHUYCCKHUEC OCHOBAHUA

AMdoTepHbIe HeOpraHUYECKHe U
OpraHMYecKHe coequHeHMs. [ eHeTnueckas
CBSI3b HEOPTaHMYECKUX U OPraHUYECKUX
BEIIIECTB

https://www.yaklass.ru/

https://educont.ru/
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Poinp xuMun B o0ecieueHUn BKOHOFH‘IGCKOfl,

https://www.yaklass.ru/

31 YHEPreTHYECKOM ¥ MUIIEBOM 0€30MacHOCTH, 1 https-//educont.ru/
Pa3BUTHH MEIULIUHBI
2 mpm: mpowsimsenors rorycHs ) s yaklass.rul
PHHILL p T e https://educont.ru/
BR)KHEUIIINX BEIECTB
33 YennoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1
34 XHUMHS U 370POBbE YECIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;
nof penakiueit Jlyauna B.B., O01iecTBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3narenscTtBo «IIpocBemieHne»

Xumus. 10 knacc. Yuebnuk. bazossiit yposens. ['adbpuensin O.C., OcTpoymMoB
N.T"., Cnagkos C.A.

Xumus: bazossiit yposens: 10 kiace: yueonuk/B.B.Epemun,H.E.Ky3pmenko,
B.N.Tepenun, A.A.Jlpo3nos, B.B.Jlynun; mox pen.B.B.JIyauna.-M.:JIpoda.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Xumusi. Meroguaeckue pekomesaanuu. [I[pumepueie paboune nmporpammsal. 10-11
KJIACCBI

Astop(bl): I'abpuensa O.C., Cnankos C.A.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://www.yaklass.ru/

https://educont.ru/
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