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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpelHEro ooOIiero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepalbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
®denepauuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHUH «CTpaTernn pas3BuUTUs BoOcIHTaHHs B Poccuiickoii
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1elt cTpareruy 00y4YeHus, BOCIUTAHUSL M PA3BUTHUSL 00yYarOUIUXCsl CpeJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJlbTaToB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBanue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOydJaromuxcsl Ha YPOBHE CpEHEro OO0INero oOpa3oBaHUs CpeCTBaMU YICOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oO0ImuX 1efled W TMPUHINIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSTHUE
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 BHOCUT CBOM BKJIaJ B (DOPMUPOBAHUE PALMOHATIBLHOIO HAYYHOTO MBIIUICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI M YeJOBeKa, KOTOopoe (popMuUpyeTcs B XMMHUU Ha OCHOBE TMOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCIIEITHOTO
TpyJda W JKH3HU KaXI0oro wieHa oOmiectBa. CoBpeMeHHas XUMHS Kak Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE



IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKOIN 0€30aCHOCTU U OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M OPUHLUIIAMU CPEAHETO OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMA, NPOJOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomyMHA  npeaMeTa  «XHMHsD»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOm@as W HEOpPraHWyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHHsI 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
BEIIECTB HA OCHOBE OOLIUX MOHITHUH, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BemiecTB. CBeneHHs 00 U3y4aeMbIX 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, KJIACCU(PUKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepual M (AKTOJIOTMUYECKHE CBEICHHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIUH,
riyoke TOHATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
000011aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX NpOTEeKaHus JomnoyiHseTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYpOJIOTHYECKAA W MPUKIATHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B NO3HABATEJIBbHOM M IMPAKTHYECKOU
JESITEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsSI K MPOLECCY



TBOPYECTBA B 00JACTH TECOPUU U MPAKTUUCCKUX MPWIOKEHUN XUMUH, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOTo
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHMYECKOTO H
OpraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IMYTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHUBOPEYMI MEXKIy HOBBIMH (aKTaMH W  TEOPETHUYCCKUMH
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
Takke Mpo0JeM COepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIMTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JarommMxcs MNPUHITHIE MPOTPAMMON IO XHUMHUU TMOJXOJbl K OIPEACIICHUIO
COJlepKaHUsI M TOCTPOEHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUs TMpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOIUMBIX JJI MPUOOPETEHUS OTbITA TPAKTUYECKON
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOICH 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
COJICPKATEIIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs MpeaMeTa HampaBiICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbBHOCTH 4YEJIOBEKAa M KAaK OJAHOr0 M3 KOMIIOHEHTOB MHPOBOU KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NOAXOJ K OINPEACICHUIO LIEJEH W3y4EeHUs
MpeAMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LEIAMHU W3Y4YEHHS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 k1) siBisIIOTCSA:

e (¢opMHUpPOBaHHWE CHCTEMBl XHMHUYECKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JIexKaT KIIIOUEBBbIC MOHSTHUS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUU,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHHUMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIEHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C HCTOpPUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opMupOBaHUE U PA3BUTUEC MIPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHil, HEOOXOMAMMBIX Il MPUOOpeTeHUs
YMEHHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON 1 MOBCEAHEBHOW KU3HU;



e pa3BUTHE YMEHUH U CTIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U
OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUI
0e30macHOro 0OpalleHus C BEIIECTBAMH.

Hapsiny ¢ aTum, conepxaTelibHasi XapaKTepUCTUKA IeJiel U 3a/lay U3y4eHUs
IpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME cpefHero oomiero odpazosanus. CerojiHs B
NpernojlaBaHul  XUMHM B OoJiblliel  CTENEeHM OTHAETCS  MPEeANOoYTECHUE
NPAKTHUECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHUs, OpPHUEHTHPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BIAJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO MOJIYYEHHS 3HAHUU U NPUMEHEHUS UX B PEAIbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKHX 3a]1ay.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
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
pelIeHUI B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMU M MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UIsl PaA3JIMYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOAMMBIX JUIsl MPUOOPETEHUsl ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B IO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;

pa3BUTHE ITO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOJIb30BATh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

(dbopMupOBaHUE U pa3BUTHE Y OOYUAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUSI, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHWU U NPOBEJECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
PalMOHANBHOTO MPUPOIONOIH30BAHUS, TONOJHEHUS HEPIEeTUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUS OIbITa
WCIIOJIBb30BaHUs TOJYYEHHBIX 3HAHUW JUIsI MPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYaLIUSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.



B ydeOHOM muiaHe cpemHero oOmiero oOpa3oBaHWs MpeaMeT «XHUMUS)
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero obmero odpazoBaHusi, coctabisieT 68 dacoB: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKoOi XMMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKkux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB W HUX IPEBPAILLCHHM:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OyTJIMBaHUE U TOPEHUE).

Yriesoaopoabt

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

AJIKEHBI: COCTAaB U CTPOEHHE, TOMOJOTHUYECKUN Psil. DTUIECH U MPOIUIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumeHerue. TOKCUYHOCTb
apeHOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMIEKAIMMHA K
Pa3IMYHBIM KJIaCCaM.

IIpuponHble UCTOYHUKHM YriIeBOAOPOAOB. lIpupoaHbiii ra3 U IOIYyTHBIE
HedTauble Ta3pl. HedTth um e€ mpoucxoxnenune. CrnocoObl nepepaboTKu HEPTH:



NEPErOHKa, KPEKUHI (TEPMUYECKUW, KaTaJTUTUUYECKUI), NUpoiau3. IIpoaykTel
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «Yroip», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3yUYEHHE €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).

Kucaopoacoaepxaiue opranaieckue coeJUHECHUS

[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 YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIIEHTJIUKOJIA.

®deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpaerunpl U kemouvl. DOpMaNBIAETH, ALETAIBJIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYeHHE 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 MPEICTaBUTENIM 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, Kjaccuukaus — yriieBogoB  (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),
BOCCTaHOBJIEHHE, OpPOKEHHME TJIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIIOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmana H
Heuroso3bl.  PU3MYECKUE W XMMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).




DKCHEpUMEHTATBHBIE METOJIBI W3YYCHHUS BEIIECTB M WX MPEBPAIICHUN:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIIEPUHA 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.

Pacuérnbie 3anaum.

Bbluncinenuss 1Mo YpaBHEHHIO 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 KaKk amM(pOTepHBIE OpTaHWYECKHe coeauHeHUs. DU3nvecKue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpUpOJIHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHA M TPETUYHAs CTPYKTypa OeiaKkoB. XUMHUYECKHE 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 COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3AIUHU, CPEIHSSI MOJICKYIIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MOJIMMEPHU3AIHS ¥ TIOJTUKOHACHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHWE 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(uKalus, MepuogudHOCTb, HAOIIOICHHE,
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: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
bepMeHTHI).



['eorpadus: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOTIAEMBbIE, TOTLIINBO,
pECypCHL.

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

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUI dJIeMEHT. ATOM. Sapo aroma, H30TONBL. OJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnognueckuil 3akoH u Ilepuoandeckas cucreMa XUMHYECKHAX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMbI
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TPYIINaM M TEpUOJaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTtBa. XUMHUYECKas CBsA3b. BUABI XUMHUYECKOH CBS3H
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauimdeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHOH XUMHYECKOM CBsI3U (OOMEHHBIH U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
ITOCTOSTHCTBA COCTABa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
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. | e€HeTH4yeckas CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckass — peaknusa. Kimaccupukanuss — XUMHYECKMX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHMsI MAcChl BELIECTB,
3aKOH COXPaHEHUS W MPEBPALLICHUS SJHEPTUM TP XUMUUECKUX PEAKLIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuueckas auccounanus. CuiabHble U ciadble anekTponutsl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
neMoHcTpanus Tabiui «Ilepuoguyeckas cucrema XxuMuueckux sjaementos 1. U.
MeHneneeBay, M3ydeHHE MoOJieNIed KPUCTAUIMYECKUX PENIETOK, HaOtoJACHUuEe U
OMHCaHUEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pPa3iioKEHUE TIEPOKCH 1A
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPEIbl 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).

XHWMUYECKHE CBOWMCTBA BAXKHEWIIMX HEMETAJUIOB (raJOre€HOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepruonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMHI, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUN.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», 0O0pa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHble 3anaumn.

Pacuétel mMacchl BemiecTBa WM 00bEMA ra3oB MO HU3BECTHOMY 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 oOecrieYeHUH SKOJIOTHYSCKOM, SHEPreTHYSCKON U IHIICBOM
0€30macHOCTH, Pa3BUTHH MeAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.



[IpencraBnenuss o0 OOIKMX HAYYHBIX MPHUHIMIAX [POMBIIUIEHHOTO
IIOJIYYCHUS BaXKHEHIINX BEILIECTB.

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

XAMHS W 3I0pPOBBE 4YEJIOBEKA: IPAaBHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia O0E30MAaCHOTO KCIIONb30BaHUA MpenaparoB ObITOBOM XUMHUU
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, MOJIEIIMPOBAHNE, U3MEPEHUE, SBICHHUE.

dusnka: MaTepusi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYUHBI U €IUHUIIBI 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: XUMH4YecKasi MPOMBILIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SIMCTBEHHOE NPOU3BOJCTBO, IHILEBAs
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHUX IpenapaToB, NPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM  Jjis
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01miero 00pa3oBaHMsI BBIJICTICHBI CIASAYIOMNE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYME MOTHUBAIMH K O0YUCHHIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTUYHOCTA HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4MEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
1EIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESATENIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IICHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM Y TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pE3yJabTaThl OCBOCHUS TMpeaMera «XUMUsS» OTpakaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYAIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABIICHUS O CONMAJBHBIX HOpPMax M TIpaBWjIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYeOHBIX W IMO3HABATENBLHBIX 3a/1a4, BBITIOJHCHHUH
XUMUYECKUX IKCIIEPUMEHTORB;

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



2) NIaTPUOTHYECKOTO BOCIIUTAHMS

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  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 CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBSI3aHHBIC C XMMHUYECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCJEICTBUM ITUX
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,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

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

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKA Ha aKTUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOETrO Kjlacca, IIKOJIbI);

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;

TOTOBHOCTM K OCO3HAHHOMY BbIOOpY HWHIWBHUIYAJIbHOW TPAECKTOPUU
oOpazoBanus, Oyaymiedl mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA



HKOJIOTUYECKH IIEJIECOOOPA3HOTO OTHOIIEHUS K NPHUPOJE, KAK HCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBHOIO XapakKTepa 3KOJOTHYECKUX Ipo0JieM, BIIMSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSl HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pelIeHus BOIPOCOB PALIMOHAIBHOTO IPUPOAOIIONIB30BAHNUS;

AKTUBHOTO HENPUATHSA JEHCTBHM, NPHUHOCAILMX Bpel OKPYKaIOIIEeH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIMYMs PA3BUTOrO HKOJIOTMYECKOTO MBILUIEHHS, SKOJOTHYECKON KYJIbTYpPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

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

NOHMMaHHA cCHeUu(UKH XUMUU KaK HayKd, OCO3HaHMA €€ polu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpECTaBICHUs 00 OKpYXarolleM MHUpE Kak O €JUHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UMBUJIM3ALMA: B €€ TyMaHUCTUYECKOM HAMpaBICHHOCTH M BaXXHOHM pPOJU B
CO3JaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX IpodsieM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIIEIIHOTO TPyJa M SKOJIOTMYECKHM KOM@OPTHOM JKM3HM KaKJIOro 4YjeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUS! SIBJIICHUN OKPY’KaoILEero MUpa u
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO 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 TpyAa B Pa3IUYHBIX cepax MpopecCuOHATBHON
NEeATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO MpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIE) OOIICHAYYHBIE MOHATHUS, OTpPaXKaIoIIne
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,
TEOpHsl, UCCIeA0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

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

MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU UM  PErYyJISTUBHBIMU
JCUCTBUSIMH.

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30BbIe JJOrMYecKue AeiiCTBUA:

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

OMpEeNeNATh 1eNU ACATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JJIsl OOBSICHEHUS OTJIETbHBIX ()aKTOB U
SIBJICHUM;

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

YCTAaHABIMBAaTh MPUYMHHO-CIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

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

MIPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATEIBHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUIA.

2) 60a30BbIe HCCJIE0BATEIbCKHE AeliCTBUSA:



BJIa/IeTh OCHOBAaMHU METOJIOB HAyYHOI'O IMO3HAHUS BEIIECTB M XMUMHUYECKHX
peakuuit;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (popMymupoBaTth
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW W MPOEKTHOM
JESITEIbHOCTH, TPOSBISATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METOJIOB PELIEHUS NPAaKTHUYECKUX 3a7ad, HPUMEHEHUIO pa3IMYHBbIX
METOJI0B MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpMauu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypebl HTepHeTa), aHANIM3UpOBaTh MHPOPMALIUIO PA3IMYHBIX BUAOB U (OpM
MIPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JTOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHBIE METOABI MPU TIOUCKE U
orbope wuHPOpMaNMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHUA YYEOHBIX 3a1ad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  NPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

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

UCIIONIBb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISIHOCTH.

OgiiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAelCTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHUPOBATh CBOM  TMPEIJIOKEHUS
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 BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.



OBjaieHUe YHHBEPCAJbLHBIMH PeryJsiTUBHbIMU J1€CTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I10O3HABATEIBHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMbplii aJfOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHU YYEOHBIX U HCCIEAOBATEeNbCKUX 3a7ad, 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 OCBOEHUS Kypca «OpraHudeckas 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, HEOOXOIMMOM JIJIsl pEeLICHUS 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, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIIEpPOJHbIM CcKeneT, (yHKIHOHANbHAs Tpymna,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COEAMHEHHS, MOHOMEP, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKHUE 3HAHUA,
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
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa;

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

c(OpPMHUPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XWMHYECKYIO CHUMBOJIUKY 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(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAJIC)KHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpeACIIEHHOMY
KJIAcCy/Tpynne CoequHEHUN (yrieBOJOPOAbl, KHUCIOPOA U a30TCOAECpPKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHnkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTa, TIII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

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

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (EHOJI, aleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI WX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUN TMPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHCTEMOW 3HAaHMM 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMM M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U J1TabOpaTOpHBIM O0OpYyJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, TIOJTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMU OEJKOB) B



COOTBETCTBUM C TpaBWJIaMU TEXHUKA O€30MaCHOCTH TpH OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpPOBATH BEIBOBI HA OCHOBE ATUX PE3YyJbTATOB;

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

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IENSIX
COXpaHEHUsI CBOETrO 3/I0POBbSl U OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlICHUS HX BPEIHOTO0 BO3JCHUCTBUSL Ha OPraHU3M
YEJI0BEKA;

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

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XHWMHUU B TO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBajIeHTHas, MIOHHAs, METaJUTMYeCcKas, BOAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECCKUE 3HAHHUS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,



cocTaBe, MOJIyYeHUU U 0€30MaCHOM HCIIOJIb30BAHUH BXKHEUITNX HEOPTaHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XAapAKTEPHbIE NPU3HAKU MOHSITHUM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHHUH MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBiIeHUs (OpMyJl BEUIECTB M  YPAaBHEHMM XUMHUYECKUX  pEaKLUH,
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(OpPMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTENICHh OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHMYECKHUX
COCIUHECHUM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTtanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMYECKUX JIEMEHTOB U MX COCIWHEHHU
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETMYECKON CBSI3M MEXKIYy HEOPraHM4YEeCKUMHU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakimu, U3MEHEHHIO CTEMEeHEW OKHUCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;

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



OMBITHBIM IMYTEM HMOHBI, MPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh 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 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MTPOoOIeMax XMMUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
NOCYJIOM U JTabopaTOpHBIM OOOpYJOBaHWEM, a TakKe IpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEJENeHHe Cpeapl pPacTBOPOB BEIIECTB C TMOMOUIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- 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 PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIHil U (HOpPMYIUPOBATH BBHIBOJBI Ha 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
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3/I0POBBbS M OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvbeicnt mokazarens [IJIK, mosSCHATP Ha mTpuMepax CHocOObl yMEHBIICHUS W
MpEAOTBPAIICHUS UX BPETHOTO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsT OOYYarOIIUXCS ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL  CHENbIX M CIa0OBHIAIIMX OOYYaIOIIUMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m IpOrpaMMBbL Beero KOﬁHTpO.HbeIe HpﬁaKTI/I'ICCKI/Ie 06PA30BATEILHBIC
padoThbI padoTbI pecypcb
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOi XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 0 http://school-collection.edu.ru/
M. bytieposa
Hroro mo pazueny 3
Pa3nea 2. Yraesogopoasl
https://lesson.academy-
2.1 [IpenenpHBIC YTIIEBOIOPOIBI — ATKAHBI 2 0 0 content.mvschool.edu.ru/04/08
HenpenenbHbie yrieBogopoOIbl: aaKeHbI, https://lesson.academy-
2.2 6 0 1
aJIKaJUCHbI, aJIKUHBI content.myschool.edu.ru/04/08
https://lesson.academy-
2.3 ApOMATHUECKHE YTIICBONOPO/Ib! 2 0 0 content.myschool.edu.ru/04/08
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB https://lesson.academy-
24 3 1 0
U UX nepepaboTKa content.myschool.edu.ru/04/08
Hroro no pazgeny 13
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust
https://lesson.academy-
31 Crnpret. Oexon 3 0 0 content.myschool.edu.ru/04/08
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1 https://lesson.academy-
' CrnoxHble 3¢upbl content.myschool.edu.ru/04/08
https://lesson.academy-
3.3 Y TICBOIEI 3 1 0 content.myschool.edu.ru/04/08
HWroro no pazneny 13



http://school-collection.edu.ru/
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Pasznea 4. A3oTcoaeprkamye oprannveckue coeTuHeHust

https://lesson.academy-

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3 content.myschool.edu.ru/04/08
Wroro no pazueny 3
Pa3zgea S. BbicokoMoJieKyJJIsIpHbIE COeINHEHU S

51 [Tnactmaccel. Kayuyku. Bomokna 2 Egtr?: éé’:ﬁ;ﬁggﬁggﬁ g(rﬂj\./;u 104/08
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

11 KIIACC

Kosun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/l Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pA30OBATETBHBIE
padoThI padoThI pecypesr
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH .
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 3 0 0 Egtr?f e.é/tl ﬁi/zgﬁggld ggLv;u 104/08
snementos Jl. 1. Menneneesa ' o
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0 https://lesson.academy-
' BEIIECTB content.myschool.edu.ru/04/08
https://lesson.academy-
1.3 XUMHIECKHE PEAKIIMH 6 1 1 content.myschool.edu.ru/04/08
https://lesson.academy-
Hroro no pasneny 13 content.myschool.edu.ru/04/08
Pa3nen 2. Heoprannueckasi Xumust
https://lesson.academy-
2.1 Meraiuisl 6 0 1 content.myschool.edu.ru/04/08
https://lesson.academy-
2.2 Hemerainsi 9 1 1 content.myschool.edu.ru/04/08
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 5 0 0 https://lesson.academy-
' BEIECTB content.myschool.edu.ru/04/08
https://lesson.academy-
Hroro o pasneiy 17 content.myschool.edu.ru/04/08
Pa3gen 3. XumMus v :Ku3Hb
https://lesson.academy-
31 XuMHs W OKU3HE 4 0 0 content.myschool.edu.ru/04/08
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

INOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Ipakruye /[ara
i Tema ypoka Beero KOHTpﬁo_m,H ekt A — 06e£a3(c):fuTeJILHble
bl€ Pa00ThI pPaGOTHI pecyp
[IpeameT opranyecKkoil XUMHUH, €€ BOSHUKHOBEHHUE, https://lesson.academy-
1 pasBUTHE U 3HAYCHUE 1 0 0 05.09.2024 content.myschool.edu.ru/04/08
5 Teopus CTPOCHNs OPraHUECKUX COS/MHEHNH A. M. 1 0 0 12.09.2024 https://lesson.academy-
bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS content.myschool.edu.ru/04/08
[IpencraBneHue o KIaCCHPUKAIUN OPTaHUICCKUX
https://lesson.academy-
3 BeniecTB. Homenkmnarypa (cucremarudeckas) u 1 0 0 19.09.2024 content.myschool.edu.ru/04/08
TPUBHUAIIbHBIEC HA3BAHUS OPraHUYECKUX BEIIECTB
) . https://lesson.academy-
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psif 1 0 0 26.09.2024 content.myschool.edu.ru/04/08
5 MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN 1 0 0 03.10.2024 https://lesson.academy-
aJIKaHOB content.myschool.edu.ru/04/08
) . https://lesson.academy-
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 10.10.2024 content.myschool.edu.ru/04/08
OTUJIEH U MPOIUJIEH — MPOCTEHIINEe MpeICTaBUTENN https://lesson.academy-
! AJIKEHOB 1 0 0 17.10.2024 content.myschool.edu.ru/04/08
IIpakTyeckas padora Ne 1. «Iloryyenue sTniiena https://lesson.academy-
8 U M3y4eHHe ero CBOMCTB» 1 0 1 24.10.2024 content.myschool.edu.ru/04/08
Anxanuensl. byramuen-1,3 u metmnOyraauen-1,3. https://lesson.academy-
9 1 0 0 07.11.2024
[TonyyeHue CHHTETUYECKOTrO KaydyyKa U PE3UHBI content.myschool.edu.ru/04/08
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, https:/lesson.academy-
10 TOMOJIOTHUECKUN psil. ALETHIIEH — IpOoCTeHIni 1 0 0 14.11.2024 content.myschool.edu.ru/04/08
MIPEACTABUTEND AIKUHOB
. https://lesson.academy-
11 Brruucnenust mo ypaBHEHUIO XUMHYECKOW PEaKIHH 1 0 0 21.11.2024 content.myschool.edu.ru/04/08
12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEHOB 1 0 0 28.11.2024 https://lesson.academy-

content.myschool.edu.ru/04/08
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I'eneTnueckas cBA3b Yri€BoaopoaosB,

https://lesson.academy-

13 MPUHAJICKAIUX K PA3TUYHBIM KJIacCam 05.12.2024 content.myschool.edu.ru/04/08
II : 5
14 rasm nonymme Z‘éﬁﬁiﬁiﬁf‘fé’é‘fi P 12.12.2024 ~ Dups://lesson.academy-
N A ’ POAYEK T content.myschool.edu.ru/04/08
e€ mepepaboTKu
15 Kountpoasnas padora Nel no pazaeny 19122024 https://lesson.academy-
«¥YTJ1€BOIOPOABI T content.myschool.edu.ru/04/08
v on " https://lesson.academy-
16 O06o06menue 3HaHU# o TeMe: " YTIeBOA0pOIbI 26.12.2024 content.myschool.edu.ru/04/08
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: METAHOI U 09.01.2025 https://lesson.academy-
sTaHoj. BomopoaHas cBs3b e content.myschool.edu.ru/04/08
) https://lesson.academy-
18 MHOroaToMHbIE CITUPTHI: ATHJICHTIIUKOIb U TIUIEPHH 16.01.2025 content.myschool.edu.ru/04/08
19 @DeHOoI: CTPOCHHE MOJIEKYJIbI, PU3NYECKUE U 23.01.2025 https://lesson.academy-
XUMHUYECKHE CBOMCTBA, IPUMCHECHHE o content.myschool.edu.ru/04/08
) https://lesson.academy-
20 Anpaerupl: GOpMaTbACTHI H alleTaIbICTHI. ATICTOH 30.01.2025 content.mvschool.edu.ru/04/08
21 OaHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI: 06.02.2025 https://lesson.academy-
MYypaBbUHAs U YKCYCHas R content.myschool.edu.ru/04/08
IIpakTuyeckas padora Ne 2. «CBolicTBa pacTBopa https://lesson.academy-
22 . 13.02.2025
YKCYCHOM KHMCJIOTBD) content.myschool.edu.ru/04/08
23 CreaprHOBas U OJI€MHOBAsI KUCIIOTBI, KaK 20.02.2025 https://lesson.academy-
MIPEACTABUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT T content.myschool.edu.ru/04/08
Mp1ta Kak COJTM BBICIIUX KapOOHOBBIX KHUCIIOT, UX https://lesson.academy-
24 . 27.02.2025
MOIOIIee ACUCTBUE content.myschool.edu.ru/04/08
o5 CrnosxHble 3(hUphI KaK MPOU3BOIHBIE KAPOOHOBHIX 06.03.2025 https://lesson.academy-
KUCIO0T. ['aponu3 cinoxxHbIX 3GupoB T content.myschool.edu.ru/04/08
26 XKupsr: ruaponus, npuMeHeHue, OnoJoruuecKas poib 13.03.2025 https://lesson.academy-
JKUPOB content.myschool.edu.ru/04/08
27 YrneBonpl: cocTaB, kiaccudukanus. Bakueiimue 20.03.2025 https://lesson.academy-
IpeICTaBUTEIN: TII0K03a, (PYKTO3a, caxapo3a T content.myschool.edu.ru/04/08
28 Kpaxmai u 1eniro103a Kak IpupoJHbIe TOTUMEPDI 03.04.2025  https://lesson.academy-
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KonTpoubnas paGoraNe2 mo pasgeiny

content.myschool.edu.ru/04/08

https://lesson.academy-

29 «Kucopoacoaep:kaiue opraHuvecKue 1 10.04.2025 content.myschool.edu.ru/04/08
COeTUHEHUS»
) https://lesson.academy-
30 AMWHBI: METHJIAMUH W aHWJIUH 1 17.04.2025 content.myschool.edu.ru/04/08
31 AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKHE 1 24.04.2025 https://lesson.academy-
COeIUHEHMS, X OMoJiorndyeckoe 3Hauenue. Ilentuast o content.myschool.edu.ru/04/08
benky kak npupoHbIE BBICOKOMOJIEKYJIIPHbBIC https://lesson.academy-
32 COEIMHEHUS 1 08.05.2025 content.myschool.edu.ru/04/08
OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX https://lesson.academy-
33 COCIMHEHU I 1 15.05.2025 content.myschool.edu.ru/04/08
34 OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX 1 92 05.2025 https://lesson.academy-
coennHeHui. Iinactmaccesl, kKay4yku, BOJIOKHA T content.myschool.edu.ru/04/08
OBIIEE KOJIMYECTBO YACOB 1O TPOTPAMME 34 KP-2 IP-2
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HOYPOYHOE IINTAHUPOBAHUE 11 KIIACC

KoanuecTBo 4acoB

Hara JIeKTPOHHBbIE HU(POBHIE
Ne Kourpoas IIpaktu
Tema ypoka u3yuyeH oOpa3oBarejibHbIE
n/n Bcero HbIe YyecKue
usi pecypchl
padoTshI padoTshI
Pa3nea 1. Teoperuyeckue ocHOBbI XuMHHU — 13 yac.
XUMHUYECKHUH 3JIEMEHT. ATOM. DJIEKTPOHHAs .
1 P 1 0 0 4.09 http://shnic.narod.ru/
KOH(UTYpaIusi aTOMOB.
[lepuoanueckuii 3axon u [lepuoanueckas cuctema
2 xuMudeckux saemMenToB J[. 1. MenaeneeBa, ux cBsI3b 1 0 0 11.09 http://khimia.ril.ru/
C COBPEMEHHOMN TEOPHUEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUYECKUX
AJIEMEHTOB M UX COSAMHEHU MO rpynnam u
3 nepuoaaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA U 1 0 0 18.09 http://shnic.narod.ru/
cuctembl XumMuueckux aneMenToB .M. Menneneesa
B Pa3BUTUU HAYKH.
Crpoenue BemiecTBa. XUMHUYECKasl CBSI3b, €€ BUJIBL; .
N http://www.chemistry.ssu.sam
4 MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBS3U. 1 0 0 25.09 araru/
BoopoHas cBs3b. '
BanentHOCTB. DnekTpooTpunarenbHoCcTh. CTENEHb
5 OKHCJIeHUs. BemecTBa MOEKYISIPHOTO U 1 0 0 2.10 http://shnic.narod.ru/
HEMOJICKYJIIPHOTO CTPOCHHSI.
[TonsiTue o nucnepcHbIX cucteMax. IcTUHHBIE 1
6 KOJUTOHMJTHBIE pacTBOPBI. MaccoBast J10J1s BEIIeCTBA B 1 0 0 9.10 http://khimia.ril.ru/
pacTtBope.
Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX )
7 ¢ P P 1 0 0 16.10 http://shnic.narod.ru/

COeAMHEHMM. ['eHeTnYeCKasi CBA3b HEOPraHUYECKUX
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BCIHICCTB, pa3JIMYHBIX KJIAaCCOB.

10

Knaccugukanus XuMHuecKux peakuuii B
HEOPraHMYECKON ¥ OPraHn4eCcKol XUMHUHU. 3aKOH
COXpaHEHHUs1 MACChl BELIECTB; 3aKOH COXpaHEHUs U
IIPEBPALLCHUS YJHEPTUU IIPY XUMHUYECKUX PEAKLIUSX.

Ckopoctb peakiun. O6paTuMble peaKiuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas pabora Ne 1. «BnusiHre pa3inuHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI.

23.10

6.11

13.11

http://khimia.ril.ru/

http://shnic.narod.ru/

http://www.chemistry.ssu.sam
ara.ru/

11

DnekrponutHyeckas auccoruanus. [Toastue o
BoJIopoAHOM moka3zarese (PH) pactBopa. Peakiun
HOHHOTO 0OMeHa. ['uapon3 opraHuveckux u
HEOPTraHMUYECKUX BEIICCTB.

20.11

http://shnic.narod.ru/

12

13

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
[TonsiTue 06 >MeKTPOIM3E PACIIIABOB U PACTBOPOB
coJieit.

KonrtponbHas padora no pazneny «Teopernueckue
OCHOBBI XUMUM.

Pa3nea 2. Heopranunueckasi xumuss — 17 vac.

27.11

4.12

http://khimia.ril.ru/

http://shnic.narod.ru/

14

Mertaiuel, ux noyioxenue B [lepuognyeckoii
cucteMe xuMuaeckux snemenToB /. . Meneneesa
1 0COOEGHHOCTH CTpOeHHUs aToMoB. O01mue
¢u3nyecKkre cBOMCTBa METAJIOB.

11.12

http://shnic.narod.ru/

15

16

CniaBbl METaLIOB. DJIEKTPOXUMUYECKUM Pl
HaIlpsHKEHUN METaJIOB.
XUMHYECKHE CBOMCTBA BAXKHENIIINX METAJJIOB

(HaTpuil, KaNui, KaIbIHiA, MAaTHUNA, ATFOMUHHN) U HX
COEIMHEHUH.

18.12

25.12

http://khimia.ril.ru/

http://shnic.narod.ru/
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XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

http://www.chemistry.ssu.sam

17 . 15.01
COCTUHEHUH. ara.ru/
XHUMHUYECKHE CBOMCTBA ITUHKA, JKEJIe3a U UX .

18 . H 22.01 http://shnic.narod.ru/
COCIMHCHMI
[IpakTuueckas padora Ne 2. "Pemenne .

19 P P 29.01 http://shnic.narod.ru/
AKCIEPUMEHTAIBHBIX 3a7]a4 10 TeMe «MeTauib».

Hewmeramnbl, nx nonoxxenue B [lepuoanueckoi

20 cucteMe xuMuueckux snemenToB [. . Mengeneena 5.02 http://khimia.ril.ru/
1 OCOOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue cBONCTBAa HEMETAIUIOB. AJIJIOTPOIIHS

21 HEMETaJIJIOB (Ha MpUMeEpe KUCIIOPOAa, CEPBI, 12.02 http://shnic.narod.ru/
dbocdopa u yriaepona).

99 XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhl U UX 19.02 http://www.chemistry.ssu.sam
COEIUHEHUH. ' ara.ru/
XuUMHUYECKHe CBOMCTBA a30Ta, pocodpa u ux .

23 . docodp 26.02 http://shnic.narod.ru/
COCMHEHMUI.

XUMUYECKHE CBOMCTBA yriIepoda, KpEMHHUS U UX L

24 . yriepoa, xp 5.03 http://khimia.ril.ru/
COCIMHCHHI.

[IpumeHeHne BaXKHEUIIINX HEMETAIIIOB U UX .

25 p . 12.03 http://shnic.narod.ru/
COCIMHCHHIA.

O06o01IeHre 1 cucTeMaTr3alus 3HaH|H 110 TeEME

26 «Hemeramnb». Berunciaenus no ypaBHEHUAM 19.03 http://khimia.ril.ru/
XUMHUYECKUX PEAKIUN U TEPMOXUMUUYECKUE PACUETHI.

[IpakTraeckas padota Ne 3. «Pemrenue i

27 P P " " 2.04 http://shnic.narod.ru/
AKCTIEPUMEHTAIIbHBIX 3a7a4 1o Teme "HemeTammsr"y.

28 KonrtponsHas pabora no temam «MeTauisl» U 9.04 http://www.chemistry.ssu.sam
«Hemeramisy. ' ara.ru/

29 Heopranuuecknue u oOpraHu4eCKue KUCIOTHI. 16.04 http://shnic.narod.ru/
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HGOpFaHI/I‘-IeCKI/Ie H OPraHn4CCKUC OCHOBAHUA.

AMdoTepHbIe HeOpraHM4eCKHe U OpraHuYeCcKue

30 coeauHeHus. ['eHeTHUeCKas CBsI3b HEOPraHMYECKUX U 1 23.04 http://khimia.ril.ru/
OpPTraHUYECKUX BEIIECTB.
Pa3zpen 3. Xumus u ;ku3Hn — 4 gac.
Posnb xumMum B ob6ecrieueHNH SKOJIOTHIECKOH, )
. . http://www.chemistry.ssu.sam
31 IHEPreTHYECKOHN ¥ MUIIEBOW 0€30IaCHOCTH, 1 30.04 araru/
Pa3BUTHH MEIUIIUHBI. '
32 [IpencraBnenust 06 oOmUX HaququanHanax 1 205 http://shnic.narod.ru/
MTPOMBIIIIJICHHOTO TTOJTyYEHUST BRKHCHUIITNX BEIISCTB
33 UYennoBek B MUPE BEIIECTB U MAaTEPHAIIOB. 14.05 http://khimia.ril.ru/
34 XUMHS ¥ 37J0POBbE YEJIOBEKA. 21.05 http://shnic.narod.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xwumus. 10 knacc : yue0. mis obmeoopazosar. opranuzanmii / I'. E.
Pymsutuc, ®. I'. ®enpaman. — 4-e uza. — M. : [Ipocsemenue, 2016 — 2021
IT.

2. Pymutuc T'.E., ®enpaman @.I., Xumus. 11 kmace. — M.: Ilpocsemienue,
2020

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. T'apa H.H. Xumus. IIporpamMmmsl 00111€00pa30BaTebHbIX YUPEXKICHUA. — M.:
[Ipocsemenue, 2010

2. bpeiirep JIL.M., baxenoBa A.E., Xumms 8-11 xmaccel. Pa3BepHyToe
TeMaTU4YecKoe TuIaHupoBaHue no yueOHukam Pymsutuca ['.E., denpamana
®.I"., Bonrorpan, Yuurtens, 2021

3. XuMmuyeckuil skcnepuMeHT B Mmikojie. 10 kmacc: yueOHO-METOAMYECKOE
nocobue/O.C.I'abpuansn, JI.IL.Batiuna.-M.: Ipoda, 2020.-208 c.

4. Xumus. Ypoku B 10 kiacce: mocodue st yunuresneit o0meo0pa3oBaTenbHbIX
yupexaenuit / H.H.I'apa (u np.).-M.: IlpocBemenue, 2021.-111 c.

5. Xumus: 11 kmacc: meroauueckoe nocooue st yuurtens/A.FO.I'pankosa.-
M.: ACT, 2022.-158 c.

6. Xomuenko W.I'. COopHUK 33129 ¥ yIPAXKHEHUN TTO XUMHUH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. ITopran dyHaaMeHTaIbHOTO XUMHYECKOro oopazoBanuss ChemNet .
Xumnueckass uHpopManroHHas ceTh: Hayka, oOpazoBanue,
TexHosoruu http://www.chemnet.ru
2.I'azera « XuMHSI» U CaUT LI yuuTens « uay Ha ypok

xumun» http://him.1september.ru
Enunas komnekuus L{OP: [Ipeamernas komeknus «Xumusi» http://school-
collection.edu.ru/collection/chemistry

3.EcTecTBEHHO-Hay4YHbIE SKCIIEpUMEHTHI: XuMHus. Komnekuus Poccuiickoro
o01ieo0paszoBareIbHOrO mopTaia http://experiment.edu.ru

4. Bcepoccuiickas OJIMMIIMAAa MKOJILHUKOB 1o xumuH http://chem.rusolymp.ru

5.0pranuveckas XUMUsi: SJIEKTPOHHBIN YUeOHUK JJIsl CPEIHEN TITKOJTBI
http://www.chemistry.ssu.samara.ru

6.OCHOBBI XMMHU: AIIEKTPOHHBIN yueOHuK http://www.hemi.nsu.ru
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7.OTKPBITHIN KOJIISK: Xumus http://www.chemistry.ru
S.ILI/ICTaHHI/IOHHaH OJIMMIINAJa 110 XUMHUHU: TGJIGKOMMyHI/IKaHI/IOHHBIﬁ
oOpa3zoBaTeIbHbBIN TPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry
9. I[I/ICT&HHHOHHBIC IOBPUCTHYCCKHUC OJIMMIIMAABI 110 XUMHUH
http://www.eidos.ru/olymp/chemistry
10.3aunmarensHas xumusd http://home.uic.tula.ru/~zanchem
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