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HOACHUTEJIBHAS 3AITMCKA

[IporpammMa 1O XUMHUM Ha YpPOBHE CpEAHETO OO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHOBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysbTaTaM OCBOSHUS
benepanbHON 00pa30oBaTEIHLHOM MTPOTrpaMMBbI cpeTHeTo 001Iero oopazoanus (DOII
COO), npencraBieHHbix B DegepaibHOM TOCYAApCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, ¢ yuérom KoHuenmuu mnpernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 0o0pa3oBaTeNbHBIX  OpraHm3amusx Poccuiickoit ~ ®Denepanuu,
peaNnu3yronMX OCHOBHbIE 00pa30BaTEIbHbIE TPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHHMA
«Ctpareruu pa3Butus Bocriutanusa B Poccuiickoin @eneparuu Ha niepuod 10 2025
rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMmbl MO XHMMHUHU, K OMNPEIEICHUIO
o0mieil crparerun 00y4eHHs, BOCIIUTAHUS M Pa3BUTHsI O0YYarOIIMXCs CPEeICTBAMU
yueOHoro npeamera «Xumus» 111 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHble nojoxkenuss GI'OC COO o B3auMO0OYCIOBIEHHOCTH LENEH,
COJEp)KaHus, pPE3yJbTaTOB OOy4YyeHUS U TpPeOOBaHMN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON OpPraHU3alluY, SIBISIETCSI HEOThEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIOIIMM ASTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My Oa30BOM YpOBHE KIIOUEBbIX LEHHOCTEH, MPUCYLINX
LEJIOCTHOW CHCTEME XHUMHYECKOro oOpa3oBaHHMs. OTH LEHHOCTU KacarTcs
MO3HAHUA 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYIbTYpPhI
YeJI0BEKa, a TAKKE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO
U NpupoAHou cpene. Peanusyercs xumuueckoe oOpazoBaHuE OOydaromMxcs Ha
YPOBHE CpeIHEro o01ero 00pa3oBaHus CpeICTBAMU YUEOHOT0 MpeIMeTa « XUMUS»,
COJIEp>)KaHUE W IOCTPOEHHE KOTOPOro ONPEIEIEHBI B IMPOrpaMMe IO XUMHH C
yuéToM crnenuduk HayKd XUMUHU, €€ 3HAYCHUS B TO3HAHWU TPHUPOJBI U B
MaTepHalbHON KU3HU OOLIECTBA, a TaKXKe C y4ETOM OOIIMX LeNel ¥ MPUHIIMIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEAHEro  OoOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK WUIpaeT ocoOyio poJib B
COBPEMEHHOW LMBUJIM3ALMU, B CO3/JaHUM HOBOW 0a3bl MaTepHabHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (HOPMUPOBAHKE PALIMOHATBHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE IIEJIOCTHOTO MPEJICTABIEHUS 00 OKpyXKaroleM MHUpE KaK O €IUHCTBE
IPUPOABI U YENOBEKa, KOTOpoe (OpMHUPYETCs] B XMMUM HAa OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOLIEr0 MHpA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aUMOJEUCTBYS C JAPYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUS cTaja



HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIbTYpPbhl, HEOOXOIUMBIM YCIOBHEM YCIEITHOTO
TpyJa U >KU3HM KaxJaoro wieHa oOmiectBa. CoBpeMeHHas XUMHUA KakK Hayka
co3ujaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIOTHMI HampaBlieHa Ha pelIeHUe
rJI00ANbHBIX  MPOOJIEM YCTOWYMBOTO pa3BUTHS 4YEJIOBEUECTBA - CHIPHEBOM,
DHEPTeTUYECKOM, MUIIEBOM, YKOJIOTHISCKON 0€30IMaCHOCTH U OXPaHbI 3I0POBBSI.

B cooTBeTcTBHMM ¢ OONMMH MEISIMH W TMPUHIUAIIAMH CPEIHEro OOIIero
oOpa3oBanus conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YpPOBEHD
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcsi, HEOOXOAMMYI UM JUIsi  BBIPAOOTKH  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCHENIHOTO BKIIOYEHUS B JKU3Hb COIMyMa, MPOJOJIKEHUS
o0pa30BaHUs B PAa3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUCH.

CocraBnsitomuMu - TipeMetra  «XUMHUS»  SBIAIOTCS  0a30BbIe  KypChl -
«Oprannyeckas xumusi» M «OOmass ¥ HEOpPraHUYecKas: XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHUU MO0 HEOPTraHUYECKON XUMHUHU (C BKJIIOUCHHEM 3HAHUW M3 OOIIeH XUMHH) U
oprannyeckoil xumuu. OpMHUPOBAHNE NAHHON CHCTEMBI 3HAHUW MPU U3YYEHUU
npeaMeTa 00ecreurBacT BO3MOXXHOCTh PACCMOTPEHUS BCETO MHOT0oOpasus
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxaHusi KypcoB - «Opranuueckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMus» copMUpOBaHA B MpOTrpaMMme IO XMMHUU Ha OCHOBE
CUCTEMHOTO IMOAXOJa K M3Y4YeHHI0 Yy4yeOHOro wmarepuasiia u oOyCJIOBIIEHA
HUCTOPUYECKH 000CHOBAHHBIM PAa3BUTHEM 3HAHUHN HA OMPEICIEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOW XMMHUHU BEIIECTBA PacCMaTpPUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUS OPraHUYECKUX COEIUHEHMM, a TaKKe Ha
YPOBHE CTEPEOXUMHYECKUX U DJICKTPOHHBIX MPEICTABICHUN O CTPOCHUHU BEIIECTB.
Ceenennst 00 uW3y4yaeMbIX B Kypc€ BEIIECTBaX JalOTCS B Pa3BUTHH - OT
YTIEBOJOPOJOB JI0 CIOKHBIX OWOJIOTMYECKH AaKTHUBHBIX coequHeHud. B kypce
OpPraHUYECKON XMMHUHU TIOJTY4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oO1rero 0o0pa3oBaHUs TEPBOHAYAILHBIE MPEJCTABICHUS O XUMUYECKOW CBSI3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHMSI, O XUMHUECKON PEaKInu.

[Tox HOBBIM yriIOM 3peHHs B TmpeameTe «XuMmus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3YyYCHHBI Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
TEOpPETUYECKU Martepual M (AKTOJIOTUYECKHE CBEIACHUS O BeIIEeCTBaX U
XUMUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas m HeopraHudeckas
XUMUS» OOYy4YalOIMMUMCST TIPEJOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOAMYECKOTO 3aKOHA C OOIIECTCOPETHUUECKUX M METOJOJIOTHYECKUX TO3UIINH,
riyoke TMOHSTh HUCTOPUYECKOE HW3MEHEHHE (QYHKIMI »TOro 3akoHa - OT
o0o6mIaromie 10 0OBIACHSIONIEH U MPOTHO3UPYIOLIEH.

Ennnas cucreMa 3HaHWN O BaXHEMIIHUX BEIIECTBaX, UX COCTABE, CTPOCHUH,



CBOMCTBAaX W NMPUMEHEHUH, a TAKXKE O XMMHYECKUX PEAKIUIX, UX CYITHOCTH W
3aKOHOMEPHOCTSIX MIPOTEKaHMs JonoHseTcsa B Kypcax 10 u 11 kitaccoB aneMeHTamMu
CoJlep KaHMsl, UMEIOIIMMHU KYJIbTYpOJIOTHYECKUA M TMPHUKIATHON XapakTtep. ITu
3HAHMS CINOCOOCTBYIOT MOHHMAHMIO B3aUMOCBS3M XMUMHUHU C JPYTUMU HayKamH,
PaCKpBIBAIOT €€ POJIh B TIO3HABATEIHLHON U MPAKTHUECKOU ESITEILHOCTH YEI0BEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBXKCHHUS K IMPOIIECCY TBOPUECTBA B 00JIACTH TCOPUH U
MPaKTUYECKUX MPUIIOKEHUM XUMUU, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHPOBATHCS B
OOILIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MpPOOJIeMax, CBS3aHHBIX C XUMHUEH,
KPUTUYECKHA OCMBICIIMBATh HH(POPMAIIUIO ¥ IPUMEHSITh €& TUTST
MOTIOJTHEHU ST 3HAHWM, pEIICHUS] HMHTEIUICKTYAIbHBIX H
AKCIIEPUMEHTATILHBIX MCCIICOBATEIBCKUX 3a/1ad. B 1emoM coaepkanne ydeOHOTro
npeaMera  «XHUMHS» JAaHHOTO YPOBHSA U3Y4YEHUS! OPUEHTHUPOBAHO Ha
dbopmupoBaHrue y OOYy4YalOMMUXCSI MHUPOBO33PEHUECKOM OCHOBBI ISl MTOHUMAaHUS
bunocockux wuaeH, TakKMX KaK: MaTepuaJbHOE EIWHCTBO HEOPTAaHWMYECKOTO H
OpPTraHUYECKOTO MHpPa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTpOEHHUEM, TT0O3HABAEMOCTb MPUPOIHBIX SBJICHUN MTyTEM DKCIIEPUMEHTA U PEIICHUS
MPOTUBOPEYHI MEXKIYy HOBBIMH (PaKTaMU U TEOPETHUYECKUMHU TMPEINOCHLUIKAMH,
OCO3HAHHME POJIM XUMHUH B PEIICHUU IKOJIOTHYECKUX MPOoOJIeM, a Takke MpodsieM
cOepeKeHUsT SHEPTETHUCCKUX PECYPCOB, CHIPhS, CO3JAaHUS HOBBIX TEXHOJIOTHUH WU
MaTepHaOB.

B rmiane pemieHuss 3agad  BOCIMTAHMS, PAa3BUTUS U COLUATU3AIMU
OOy4YaromMXcs MPUHATHIE MPOrpaMMON MO XUMHUM TOAXOAbl K OIPEICTICHHUIO
COIEepKaHUSI W TIOCTPOSHHUS TMpeaMeTa MpeayCMaTpuBalOT  (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUeOHBIX TEHCTBHM, HMEIONTUX 0a30BOE 3HAYCHUE TSI PA3THIHBIX
BUJIOB JICSATEIBHOCTH: pelIeHUus NpoOsieM, I[OMCKa, aHaau3a U 00pabOTKH
uHdopMaIuu, HEOOXOMUMBIX [IJIi TPUOOPETEHHS OIbITa MNPAKTUYECKON W
UCCJIEIOBATENILCKONM JESATEIBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHHUH
XUMUH.

B mpakthke mnpenomaBaHUsS XMMHHM KaK HAa YpPOBHE OCHOBHOTO OOIIIETro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHETO O0IIero oopa3oBaHus, IPH OINPeISICHUN
COJIEPKATEIIbHON XapaKTEePUCTUKU IIeJIed H3ydeHUs TMpeaMeTa HarpaBlIeHUEM
MEePBOCTETICHHOW 3HAYUMOCTH TPAJAMIIMOHHO MPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOM
JEATEILHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMITOHEHTOB MHPOBOW KyJIbTyphl. C
METOIMYECKOW TOYKH 3PEHUS TAKOW IMOAXOJ K ONPENCICHHUIO LEJIEW W3y4YeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.

CorylacHO JTaHHOW TOYKE 3PCHMS TJIABHBIMHM IEISAMH HM3yYCHHs IpPEeaAMETa
«Xumus» Ha 6a30BoM ypoBHE (10 -11 kJ1.) sBisIFOTCSA:

- ¢dopMuUpOBaHHE CHCTEMbl XMMHUYECKMX 3HAHMM KaKk  BaKHEHIIeH



COCTAaBJIAIOLIEN €CTECTBEHHO-HAYYHOM KAapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBbIC MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S$3bIKa HAYKH, YCBOCHHE M NOHHMAaHHE CYIIHOCTH JOCTYIHBIX
000011IEHNI MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIECHUE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHHUS,

+ (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHI, HEOOXOIUMBIX JUIsl TPUOOPETEHUS YMEHU
OpUEHTHUPOBAThCS B MHUPE BEIIECTB M XWMHYECKHX SBJICHUH, MMEIOIIHUX
MECTO B IPUPOJE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HU;

+  Ppa3BUTHE YMEHHUI U CIOCOOOB JIEATEIBLHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM  XMMHMUYECKOTO 3KCIIEpUMEHTa, COOJIOJCHUEM IMpPaBUI
0€e30MacHOro OOpalIeHMs C BEECTBAMM.

Hapsiay ¢ atum, conepskarenpHas XapaKTepUCTUKA LieJield U 3a7a4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 110 XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHM C
HOBBIMU NPUOPUTETAMH B CHCTEME CpeJHEero oouiero odpas3oBanusa. CerogHs B
IPENoAaBaHUM XUMUH B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE  COAep>KaHusd OOy4YeHHs, OpPHEHTHPOBAHHOM Ha IOJTOTOBKY
BBIITYCKHUKA 00111€00pa30BaTeIbHON OpTraHU3aliy, BJIAJICIONIETO HE HabOpoM
3HaHUHU, a (YHKIUOHAJIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMU
AKTUBHOTO TOJy4YE€HHs 3HAHUM M IPUMEHEHUS UX B PEAJIBHOM KU3HU JUJIS pELICHUS
IIPaKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM ITpU U3yUYEHUHU NTpeAMETa « XUMUSD) TOMUHUPYIOIIEe 3HAaUCHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanrtanusi o0yyaroumxcs K yCJIOBHUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMUpOBaHHE  MHTEUIEKTyaJlbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY HPHUHSATHIO T'PaMOTHBIX
pEIICHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BEIIECTBAMHU U UX
PUMEHEHUEM;

dopMupoBaHHe y OOyYarOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETEHLINM), HMMEIOLMX YHUBEPCAIbHOE 3HAYEHHE JUIS Pa3IU4HbIX BHUJOB
JeATEIbHOCTH: pelieHusl npobieM, MoucKa, aHainu3a U 00paboTku MHGbOpMaIH,
HEOOXOAMMBIX JIJISl IPUOOPETEHUS OMbITA ACSITEIBHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B MO3HAaHUM XMMHH, a TAKXKE I OLEHKA C MO3UUUN 3KOJIOTMYECKOU
0€30IM1acHOCTH XapaKTepa BIAUSHUS BEIIECTB U XUMUYECKUX MPOLECCOB HA OPTaHU3M
YEJI0OBEKa U IPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yJarouMXxcsi: ClIOCOOHOCTH CaMOCTOATENLHO MPUOOPETaTh HOBBIE
3HaHUS 0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSAMH, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHbIE TEXHOJOTHH Uil TIOUCKAa M aHalu3a y4eOHOH u



HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHUE U PA3BUTHE Y 00YUYAIOITUXCS ACCOIIMATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HAOJIIOAATEIFHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, IpPH IJIJAHUPOBAHUM M IPOBEIECHUU XUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTAHWE y OOydJalmmxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOM
HaIpPaBJICHHOCTH XHUMHH, €€ BaXHOHW POJIM B PEIICHUH TJ0OAIBHBIX IMPOOJIeM
PalMOHAJIBHOTO MPUPOIOIIOIL30BaHMUS, TTOTOJHEHUSI YHEPTETUUECCKUX PECYPCOB U
COXpPaHEHHS TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU OEpPEKHOTrO
OTHOIIEHUSI K TPUPOJIC U CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIBITA
WCIIOJB30BaHUsl TOJYYCHHBIX 3HAHUW ISl OPUHATUS TPAMOTHBIX pPEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

B yueOGHOM mutane cpemHero oOmiero oOpa3oBaHMsSI TPEIAMET «XUMUS
0a30BOro0 YpOBHSI BXOAMUT B COCTaB MpeaMeTHOU obnactu «EcTecTBEeHHO-HAy4YHBbIE
IPEAMETHI.

OO111ee Yncio 4acoB, OTBEAEHHBIX ISl U3YYCHHUS XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpasoBanus, coctaiseT 68 yacos: B 10 knacce - 34 yaca (1 yac B
Hezeno), B 11 kiacce - 34 yaca (1 yac B Hezieno).



COJAEPXKXAHUE OBYUEHUA

10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHM4ecKOM XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHHUE B
IIOJIYy4CHUM HOBBIX BEIIECTB M MaTepUaIOB. Teopus CTPOCHUS OPraHUYECKUX
coequHeHnii A. M. Bytneposa, e€ ocHOBHbIE NOJI0)keHUs. CTpYKTypHBbIE (POPMYIIbI
OpraHWYECKUX BemecTB. ['omonorusa, wu3zoMmepus. XHMHYECKass CBSI3b B
OpPTraHWYECKUX COCIMHEHUSX - OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Kiaccuukauuym OpraHMYecKUx BemecTB. HomeHkmarypa
OpPraHUYECKUX COEIUHEHUM (cucreMarudeckas) M TpUBHAJIbHBIE Ha3BaHUS
BAKHEHMIINX NPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOABl HW3YYEHHs BEIIECTB M HUX MNPEBPAIICHUM:
O3HAaKOMJIEHUE C 00pa3LaMy OpraHUYeCKUX BEIIECTB U MaTepragaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJl OpPraHMYECKUX BEIECTB, HAOJIOJCHHE U OMNHCAHUE
JEMOHCTPALlMOHHBIX OIIBITOB 110 IMPEBPALICHUIO OPraHUYECKUX BELIECTB IIPU
HarpeBaHu (IJIaBjieHUe, OOyrIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psA. MeraH um 31aH -
OpOoCTEeHIMe MPEeICTAaBUTENN ajKaHOB: (U3NYECKHE U XHMHUYECKHE CBOMICTBa
(peakuuy 3aMeUIEHUsT W TOPEHHs), HAXOXKICHHE B MpPHUPOJAE, MOIyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUM pAN. DTWICH U MPOMNUIEH -
NPOCTEUIINE TMPEACTABUTENN AJIKEHOB: (UM3MUYECKME W XUMHUYECKHE CBOWCTBA
(peakuuMy TUAPUPOBAHMS, TaJOTEHUPOBAHUS, THApATallUM, OKHUCIEHUS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u merwnOytanuen-1,3: cTpoeHHe, Ba)KHEWILIUE
XUMUYECKHE CBOMCTBa (peakuus noiumepusanuu). [lomydeHue CUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUH psil. ALICTHIIEH -
OPOCTEHIINN TpeNCTaBUTENb aJKWHOB: COCTaB, CTpOeHHE, (U3MUecKue u
XUMUYECKHE CBOWMCTBA (pEaKIMKU TUIPUPOBAHMS, TaJOT€HUPOBAHUS, THpaTalUH,
rOpeHus), MOJy4YeHUEe U IPUMEHEHUE.

Apensl. benson: coctaB, cTpoeHue, (pU3NYECKUE MU XUMHUYECKHE CBONCTBA
(peakiuu rajoreHupoBaHUsl U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 10.1you:
cocmas,  cmpoenue,  ¢usuueckue U  Xumuueckue — ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOTyYeHue U npumeneHue. TOKCHIHOCTh apEHOB.



['eneTnueckas CBsA3b MEXKAY YIIEBOJOPOJAMH, MPUHAICKAIIMMUA K PA3TUYHBIM
KJIaccam.

[IpuponHble MCTOYHUKH YIIIEBOAOPOAOB. IIpuponHblii ra3 W MOIYTHBIE
HedTanbie ra3zpl. Hegth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPErOHKA, KPEKUHI (TEPMUYECKHM, KaTaIUTHYECKui), mnuposu3. IIpoaykTel
nepepadoTKi HEPTH, UX TPUMEHEHUE B TPOMBIIIICHHOCTH U B ObITy. KaMeHHBIN
yToJb ¥ POAYKTHI €ro MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOABl M3YYEHHsI BEIIECTB W UX MPEBPAICHUN:
O3HAKOMJICHUE C 00pa3IamMu IIacTMacc, KayayKoB M PE3UHBI, KOJUTeKInu «Hed T
U «YT0Jib», MOJETUPOBAHUE MOJICKYJ YIJIEBOAOPOJOB U TajOreHONPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PabOThI: TIOJYyUYCHHUE STUIICHA i N3yUYCHUE €T0 CBOWCTB.

Pacuérnblie 3agaun.

Boluncienuss mo ypaBHEHUI0O XHUMHUYECKOM peakiuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOJYKTAa PEaKIMU MO HM3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WX MPOJAYKTOB PEAKIINH ).

Kucsopoacoaep:kamue opranndecKue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHI. MeETaHOI W HTAaHOJN: CTPOCHHUE,
buznueckue M XHUMHUYECKHE CBOMCTBA (pEakIMM C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOPOJIaMHi, TOPEHHUE), NpUMEeHEeHHE. BoJOpoAHBIE CBS3U MEXKITY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHsie COUPTHI. DTUICHTIUKOJb U TITULIEPHUH: CTpPOCHHUE,
buznueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHUE CO MICIOYHBIMH
MeTaJlJITaMU, KauyeCTBEHHAas pPEaKIUsi Ha MHOTOATOMHbIE CcHUpThl). [lelicTBue Ha
opraHusM 4enoBeka. [[pumeHeHue riaunepruHa u STUICHTJIMKOJIS.

deHo:  CTPOCHHE MOJICKYJIbI, (PU3NYECKUE U XMMUYECKUE CBOMCTRA.
Toxcuunocth peHona. [Ipumenenue dpenona.

Anbnieruaibl U kemonst. DopManbaeru, aleTanbIerui: CTPOEHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA (pEaki[Mu OKUCICHHUS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINH), OJYYCHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpeE/ETbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbrHAS U YKCYCHAs
KHCJIOTBI: CTpOeHUE, (PU3NUeCcKne U XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIUE IS
KJIacca KHUCIIOT, peaKIus dTepuuKaium), moJiydeHue u npuMenenne. CTeapruHoBast
Y OJICMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIINX KapOOHOBBIX KUCIIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIee JeHCTBHE.

CrnosxHble 2(pHUpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIIOT. [ MIIPOITN3 CIOMKHBIX
apupoB. XKupsel. I'maponu3 xupo. I[Ipumenenue xupoB. buonormdeckas poJib
KUPOB.

VYrneBonpl:  cocTaB, KjJacCU(pUKAIMs YIiIeBo10B (MOHO-, IU- U
nonucaxapubl). ['JI0K03a - mpoCTeHIMii MOHOCaxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE C THUIPOKCUIIOM




meau(I1), okucnenne ammMuagyHbBIM PaCTBOPOM OKcHua cepedpa(l), BoccTaHOBICHHE,
Opo’KeHHE TIIFOKO3bI), HAX0XK/IEHUE B IPUPOJIE, MPUMEHEHHE, OUOJIOTHYECKask POJib.
@otocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoaHsle noauMepbl. CTpoeHue Kpaxmalia U
Hewnono3bl.  du3znyeckue W XMMHUYECKME CBOMCTBAa Kpaxmana (THApOJIn3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTANIbHBIE METOABl M3YYEHHsI BEIIECTB W UX MPEBPAICHUN:
MpOBe/ICHHE, HAOJIOJICHUE W ONUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KAaYECTBEHHBIE PEAKIHMH OJHOATOMHBIX CIIUPTOB (OKHUCIEHUE 3TaHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJUIIEPUHA C
rugpokcugom Menu(Il)), anbaernnoB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcuaom wmenu(Il), B3aumojeicTBUE Kpaxmaiaa C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncnenuss MO ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOI'O BEIECTBA MJIM MPOAYKTa PEAaKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aMm(OTEpHbIE OpraHu4YecKue coeAuHeHus1. PU3nyecKue u
XUMHUYECKUE CBOMCTBA aMHMHOKHUCIOT (Ha MpuMepe TiulMHA). buojgorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkn kak mNpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuuHas,
BTOpPUYHAs W TpPETHYHAas CTPYKTypa OelKoB. XHMMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTANIbHBIE METOJbl M3YyYEHHsI BEIIECTB W HMX MPEBpalllCHHIA:
HAOJII0JIEHUE U ONMUCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalus OEIKOB IMpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TIOHSTHUSI XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMEp,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEPU3ALHN, CPEAHSS MOJEKYISIpHAS
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIWHEHHH -
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTANIbHBIE METOJIbl M3YyYEHUsS BEIIECTB W HMX NPEBPAILCHUN:
O3HAaKOMJIEHUE ¢ 00pa3laMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MEXIpEeaIMETHBIX CBA3EH NPU U3YYEHUU OPraHUYECKOW XMMHUU B
10 kacce oCyIeCTBISIETCS Yepe3 UCTI0JIb30BaHKE KaK OOIIUX €CTECTBEHHOHAYUYHBIX
MOHSATUM, TaK U TOHATHH, SBJISIFOLMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OO11ue ecTecTBEeHHO-HAYYHbIE TMOHATHUS: SIBJICHHE, HAyYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpUs, aHAJIM3, CUHTE3, KIacCU(UKAIMs, MEPUOINYHOCTh, HaOJII0EeHUE,
U3MEpEHHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: wmarepus, DHEPrus, macca, aroM, OJEKTPOH, MOJIEKYIIa,
DPHEPTreTUYECKUIA YPOBEHb,  BEMIECTBO, T€IO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTe3, OMOJOTMYECKH AaKTHUBHBIE BemiecTBa (OENKH, YIJIEBOIBI, JKUPBI,
(bepMeHThI).

['eorpadusi: MuHepasbl, TOpHbIE MOPOJbI, TOJE3HbIE NCKOMAeMble, TOIUIHBO,
pecypchl.

TexHonorus: MNUIIEBBIE MPOAYKTHI, OCHOBBI PALIMOHAIBHOIO TUTAHHUS,
MOIOIINE CPEACTBA, JEKAPCTBEHHbIE U KOCMETUUYECKUE MpenapaTsl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMHUYECKHUH 371eMEHT. ATOM. S Ipo aTOMa, U30TOIIBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTHYecKre YpOBHH, IMOIXYPOBHU. ATOMHBIC OpOWUTaiH, S-, P-, d- SJIEMEHTHI.
Oco0OeHHOCTH pacTpeieieHus] JIEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB
NEPBBIX YETBHIPEX NMEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepnonnuecknii 3akoH U [lepuoauueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /.
. MenpaeneeBa. CBsA3b MEPHOINYECKOr0 3akoHa M llepmoandeckoil CHCTEMBI
xuMmudeckux syemeHtoB [[. M. MennaeneeBa ¢ COBPEMEHHOU TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX U CIIOKHBIX BEIIECTB MO TpyNmaM M MEpHOJIaM.
3Ha4YeHUe NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CtpoeHue BemniecTBa. XHMHUYECKas CBS3b. BUIbI XUMHUYECKOW CBA3U
(KoBaJICHTHasl HEMOJSIpHAsE W TOJISIpHAsi, MOHHAsA, MeTajinueckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOM CBsI3U (OOMEHHBIA U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BalleHTHOCTh. DJEKTPOOTPULIATEIIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHMS.  3aKOH
MOCTOSIHCTBA COCTAaBa BELIECTBA. THIIBI KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTb
CBOWCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[lonatne o aucnepcHeIX cucTeMax. VICTHHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.



Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPraHUYECKUX BellecTB. [eHeTuyeckas CBA3b HEOPraHWYECKUX BEILIECTB,
MIPUHAJIEKAUX K PA3JIMYHbIM KJIaccaM.

Xumuueckass — peakuus. Knaccudukanus — XMMHYECKMX — peakiuil B
HEOPTaHUYECKOM U OPraHMYECKOW XHUMHHM. 3aKOH COXPAHEHUsI MacChl BEIECTB,
3aKOH COXPAHECHUA W MPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIUSX.

CKopoCTh peakinu, €€ 3aBUCUMOCTbh OT paziuyHbIX (akTopoB. OOpaTHMbie
peakuuu. XuMHUYEeCKOe paBHOBecue. @akTopbl, BIUAIOIIAE HA COCTOSHUE
XuMH4ecKoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnextpormutryeckas aucconuanusi. CHIIbHBIE U clla0bie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IEIIOYHAS.

OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIBHBIE METOJIbl W3YYEHHsI BEIIECTB W WX MPEBpallCHUN:
neMoHcTpauus tabnul «llepuonnueckas cucreMa XUMUYEeCKuX 3naemeHToB Jl. U.
MeHnneneeBay, U3ydyeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOMI0JACHUE U
ONKMCAHHUE JIEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3IOKEHUE TEPOKCHIA
BOJIOPOJA B IIPUCYTCTBUU KaTAJIU3aTOPA, ONPEACICHUE CPEABl PACTBOPOB BEILIECTB C
MOMOIIIbIO YHUBEPCATHLHOTO MHAMKATOPA, PEaKIIMU MOHHOTO 0OMEHa), IPOBEICHUE
IPaKTUYECKON paboThl «BiusHue pa3andHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
pPEAKLIUMNY.

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHHMSIM XMMHYECKHX pEAKLUH, B TOM  YHCIE
TEPMOXHUMHUYECKHE PACUETHI, pACUETHI C UCMIOIB30BAHUEM MOHSATHS «MacCOBas J10JIs
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeranmnel. Ilonoxenne HemerammioB B Ilepuomnueckon  cucrteme
xumuueckux anemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3znyecKue CBOMCTBA HEMETAUIOB. AJIJIOTPOINHUS HEMETAUIOB (HAa MpUMEpe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOreHOB, CEphbl, a30Ta,
dbochopa, yriaepoma W KpeMHHS) M HMX  COSAWHEHUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEUHEHHUIN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenne meramwioB B llepuoanueckor cucreMe XUMHUUYECKUX
anemenToB [[. 1. MenneneeBa. OcOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0UYEK
aToMoB MeTayioB. O0mue (usnyeckue coiicTBa MeTawioB. CIuiaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEHUIIMX METAIOB (HATpPUM, KajauM, KablIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crocoObl momydeHuss MeTamioB. [I[puMeHeHne mMeTaiioB B OBITY U



TEeXHHUKE.

DKCHEPUMEHTAJIbHbIE METOABbl M3YYEHHsS BEIIECTB M WX MPEBPALCHUIA:
H3yYeHHE KOJUICKIMH «MeTamibl U CIUIaBb», OOpa3IlOB HEMETAJIOB, PCIICHHE
AKCTIIEPUMEHTAJILHBIX 3aj]iad, HaOJIOJCHUE W OMNHCaHWE JEMOHCTPAIlUOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCHAA ATIOMHUHHUS C PacTBOpaMu
KHUCJIOT Y LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

Pacuérurle 3amaun.

Pacuérpl macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce€ WU OOBEMY OJHOIO M3 YYACTBYIOIIUMX B pPEAKIMHU BEIIECTB,
pac4€Thl Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKITUH, €CITU OJHO 3
BEIIECTB UMEET IPUMECH.

XuMuA M KU3Hb

Ponp xumum B oOecriedeHUH 3KOJIOTHYSCKOM, DHEPTeTHUCCKON M MHUIIEBOM
0€30MacHOCTH, PAa3BUTUU MeAUIUHBL. [lOHSATHE O Hay4yHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINH.

[IpencraBienus 00 OOITUX HAYYHBIX IPUHITUAIIAX MPOMBIIIIICHHOTO MOJTYYCHUS
Ba)XHEMIIINX BEIICCTB.

YenoBeKk B MHpPE BEHIECTB W MATEPUAJIOB: BAXKHEHIIHNE CTPOUTEIIbHBIE
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTEPUAIIbI, KPACKH, CTEKJI0, KEpAMUKA, MATEPHAIIBI
TSl DIIEKTPOHUKH, HAHOMaTEpHUabl, OPraHMUE€CKHUE U MUHEPAIbHBIC YI0OPECHHUS.

XuMHus W 3JI0pPOBbE YEJIOBEKA: MpaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiIa 0€30MaCHOT0 MCIIOIb30BaAHUS MPENapaToB OBITOBOM XMMHUH B
IMOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanmuzanusi  MEXNpEeIMETHBIX  CBSi3eM TNpU  HM3y4YeHUU OOmed U
HEOpraHudeckol XxuMuM B 11 Kiacce OCyIIeCTBISETCS Yepe3 MCIOJb30BAHUE KaK
OOIINUX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK U TTOHSATHUH, SBIISIOIUXCS CUCTEMHBIMH
JUISL OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHATHUS: HAy4HBIM (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHaldu3, CHUHTe3, KiIacCU(pUKALUI, TEePUOIUIHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPrus, Macca, aToOM, IJIEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOM, PaJUO0aKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKU YPOBEHbB, BEIIECTBO, TEJIO,
00bEM, arperaTHoe COCTOSIHUE BEIIeCTBA, (PM3UYECKUE BEIMYMHBI U €IUHUIIBI UX
W3MEPEHUS, CKOPOCTh.

buomorus:  kieTka, opraHu3M, SKocucTeMa, onocdepa, Makpo- u
MHUKPODJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE TOPOJIbI, MOJIE3HBIE MCKOTIAaeMble, TOTUIURO,

PECYPCHI.
TexHoMIOTHS: XUMHYECKasl MPOMBIILICHHOCTh, METAJUTYPrHusi, IMPOW3BOICTBO



CTPOUTCIIbHBIX MAaTCpUaJIOB, CEIbCKOXO03SMCTBECHHOC IMPON3BOACTBO, ITMIICBAA
IMPOMBINIJIICHHOCTD, @apmaueBTquCKa;I IMPOMBIIIJICHHOCTD, IIPpOU3BOACTBO
KOCMCTHYCCKUX IIpCliaparoB, IIPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHUS
OoOyJaronuMMuUCss TPOrpaMM CpemHero oomero o0pa3oBaHus (JIMYHOCTHBIM,
METarpeaIMETHBIM U TpEeaMEeTHbIM). HaydHo-MeTonu4eckoil OCHOBOM  JuIst
pa3paboTKU TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro OOIIEro
00pa30BaHMUsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTCTBHM C CHCTEMHO-AEATEIbHOCTHBIM TOJXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CpPEIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE:

OCO3HaHUE OOYYarOIIMMHCS POCCUHCKON TIpa)KAAaHCKOW HIEHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CaAMOOIIPEICTICHHIO;

HAJIMYMEe MOTHBALIMU K 00y4EHHIO;

LICJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JMYHOCTU HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroumxcs pPYKOBOJACTBOBATHCA B CBOEH
JESTEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU yCTAHOBKAMHU, MPHUCYIIMMH IIETOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYMe MPAaBOCO3HAHMSI SKOJOTUUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBHUTb
LIEJIA U CTPOUTD KU3HEHHBIE IIJIaHbI.

JIMUHOCTHBIE pE3ylbTaThl OCBOCHUS MpenMeTa «XHUMHs» JTOCTUTAOTCS B
€IMHCTBE Yy4eOHOW ¥ BOCMUTATENLHOM JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU
U HJealaMH POCCHUHCKOrO TpaXkIaHCKOro oOOIIecTBa, MPHUHITHIMU B OOIIECTBE
HOpMaMU U IpaBUIaMU NOBEJECHMSI, CIOCOOCTBYIOLUMHU MPOLIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH 00YYaIOITIXCA.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS TMpeAMeTa «XUMHS»  OTPaKaoT
c(OPMUPOBAHHOCTh OIbITa TO3HABATEIBHOM M TMPAKTUYECKON JAEsITeNbHOCTU
oOyuaromuxcs 1Mo peaju3aluy NIPUHATHIX B 00IECTBE EHHOCTEH, B TOM YHCIIE B
JacTH:

1) rpaxIaHCKOro BOCTIMTAHUSI:

OCO3HaHUs 00YYaIONIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KCHMSI K 3aKOHY U MPaBOMOPSIKY;

NpPEJICTaBICHUs] O COLMAIbHBIX HOpMax M MpPaBHIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM AEITETLHOCTH MPHU CO3aHUH YISOHBIX
MPOEKTOB, PEIICHUH YUYEeOHBIX U MO3HABATEIBHBIX 3a/1a4, BHITTOTHEHUH XUMUIECKIX



AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATIN3€ PA3IUNYHBIX BUJOB YUEOHOU eATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOILUEHUS K MCTOPUYECKOMY UM HAYYHOMY HACIIEIUIO
OTEUECTBCHHOU XUMUMU;

yBaXEHUsI K TMPOIIECCYy TBOPYECTBA B OOJACTU TEOPUU M MPAKTHUYECKOTO
MPUMEHEHUSI XUMUHU, OCO3HAHHS TOTO, YTO JOCTHKEHHUS HAYKH €CTh PEe3yJbTaT
JUINTEJIbHBIX ~ HAOJIIOJCHUH, KPOMOTIMBBIX  AKCIIEPUMEHTAJIbHBIX  IOHUCKOB,
MTOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MOJIYYEHUH U TIOCIIEYIOIIEM aHA3e
MH(POPMAIUHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AYyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAI[H, CBS3aHHbBIE C XUMUYECKUMHU SIBJICHUSIMU, U
OPUHUMATh OCO3HAaHHBIE PELICHUS, OPUEHTUPYSACh HAa MOpPAIbHO-HPAaBCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJAEHUE M IMOCTYNKU CBOMX TOBApHILEU C
MO3ULIMA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IOCJIEACTBUH 3TUX
IOCTYIIKOB;

4) cdopmMupoBaHHUs KYJbTYPbI 310POBbSI:

MOHMMAHUSI IIEHHOCTEW 370pOBOr0 U  0Oe30MmacHoro ooOpa3a KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIECHHUS K COOCTBEHHOMY (PU3UYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHNs TpaBuUil 0OE30MacHOro OOpalleHHus] C BEHIeCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIILHOCTH;

MOHUMAHUS [EHHOCTU MPaBWJI HHAMBUAYAJIbHOTO U  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIMX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAaHUs MOCJIEACTBUI M HENPUATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) TpyaoBOro BOCUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HMCCIEIOBATEIbCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM W  JIPYyrux  BHIAX
NEeSATENbHOCTH;

YCTAHOBKM HA AaKTHUBHOE Y4YacTHE€ B PEIICHHH MPAKTUYECKUX 3ajad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YUYEHHIO MPOQPECCUil pa3IudyHOro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XUMUU;

YBOXKEHUS K TPYAY, JIOJISIM TpyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIMBUAYAJIbHOH TPACKTOPUU



oOpazoBanusi, Oyayuied mnpodeccuu U peanu3aly COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HUHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrHYeCKOro BOCIIUTAHHUS:

HKOJIOTMYECKU II€JIeCO00Pa3HOr0 OTHOMICHUS K MPHPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU HAa 3€MIIE;

NOHUMAaHUsl TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE MMPUPOJTHON U COIUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOIWMOCTH HCIOJIb30BAaHUS JOCTIKEHUNW XUMHUHU IS
peLIeHNs BOIPOCOB PAMOHAIBHOTO IPUPOAOTIOJIB30BAHNS;

AKTUBHOIO HENPUATUS JEWCTBUH, NPUHOCAIIUX BpEel  OKpYKAOUIEH
OPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUATHBIE 3KOJIOTHYECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICUCTBUM U MPEIOTBPAIIATh UX;

HaJIMYus Pa3BUTOTO SKOJOTMYECKOTO MBIIIICHHUS, SKOJOTMYECKON KYIbTYPHI,
OmbITa NEATEIbHOCTH AKOJIOTMYECKOM HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCA MMHU B IO3HABATEJIbHOM, KOMMYHHMKATHUBHOM U COLMAJIbHOMN
IPAKTUKE, CIIOCOOHOCTH W YMEHUS aKTUBHO TPOTHUBOCTOSTH HUJCOJIOTUU
xemodoouu;

7) MEeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUM(PUKK XUMHUM Kak HayKd, OCO3HaHMS €€ poJid B
(GOpMHpPOBAaHMU PAIIMOHATILHOTO HAYYHOI'O MBIIUICHUS, CO3[JaHUU UEIOCTHOTO
MPEACTABICHUS] 00 OKPYKAIOIIEM MUpE KaK O €IMHCTBE NMPHUPOABI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEM M pEHIeHUH MpoOJieM COXpaHCHUS
IPUPOJITHOTO PABHOBECHS,

yOEXKJIEHHOCTH B O0COOOM 3HAYMMOCTH XMMHHM I COBPEMEHHOM
IUBWIN3ALMY: B €€ T'YMaHUCTUYECKON HAMTPaBJICHHOCTU Y BaXKHOU POJIM B CO3/IaHUU
HOBOM ©0a3pl MaTepuUalbHON KYyJNbTYPBI, PpEHICHUU TJIOOAIBHBIX MPOoOJIEM
YCTOMYHBOTO PA3BUTHUS UYEJIOBEYECTBA - CBIPHEBOM, SHEPTETUUYECKOM, MUILIEBOU U
AKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCIICYCHHH YCIOBHIMA
YCHEIIHOTO TPYJIa U AKOJIOTMYECKH KOM(DOPTHOM MKU3HH KaXKJI0T0 WIEHA 00IeCTBa;

€CTeCTBEHHO-HAyYHOM TPAMOTHOCTH: TIOHMMAaHHUSA CYIIHOCTH METOJIOB
MMO3HAHUS, WCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTyJaeMbl€ 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIET0 MUpa M
MPOUCXOJAIIMX B HEM U3MEHEHUH, YMEHHUS JieJlaTh 00OOCHOBAHHBIC 3aKJIIOUCHHS HA
OCHOBE Hay4HBIX ()aKTOB U UMEIOIIMXCSI IAHHBIX C IEJIbIO TTOJTYYEHHUSI IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJB30BaTh XUMUYECKUE 3HAHUS JUIS
penieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;



MHTEpeca K MO3HAHUIO M UCCIIEJ0BATENbCKOMN IeATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMPEephIBHOMY  OOpa3oBaHUIO |
caMo00pa30BaHUIO, K AaKTHMBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3IMYHBIX chepax MpodeccHoHANTbHON
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIE pe3ysbTaThl OCBOCHUSI YYEOHOTO MpeaMera «XUMus» Ha
YpOBHE CPEeJHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HAYNMBbIC IS dbopmMupoBaHUsI MHPOBO33PEHUS 00yYaroIIMXCs
MEXKIUCIUIUTMHAPHBIE (MEXKIPEIMETHbIC) OOIEHAYYHbIE MOHSTHUS, OTPa’KaAIOIIUE
LEIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHEUUPUKY METOJOB IO3HAHMUS,
HCIIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, YHEPTHUs, SIBJICHUE,
IpoIiecC, CUCTeMa, HayYHbIH (haKkT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopHsi, UCCe0BaHNE, HAOI0ICHUE, M3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIE Y4eOHBbIC NEUCTBUA (MTO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
peryJisTUBHBIE), 0OecnieunBarone GopMupoBaHre (PyHKIIMOHATIBLHON rPaMOTHOCTH
U COITMAJIbHON KOMIIETCHITNH 00YyYarOIINXC;

CITOCOOHOCTh 00yJaroIMXCs HCII0JIL30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JNEUCTBUS B MO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MertanpenMeTHbIE Ppe3yJIbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIIbHBIMM, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMH
JICUCTBUSIMU.

OsJanenue YHHBEpPCAJTbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMH
JeliCTBHSIMH:

8) 0a3zoBble JIOrHUECKHeE AeliCTBUA:

CaMOCTOSITeIbHO  (pOpPMYJIMPOBAaTh W aKTyaJIHM3UpPOBaTh  MPOOJIEMYy,
BCECTOPOHHE €€ pacCcMaTpUBAaTh;

OTpPENENATh MU JESITEIBHOCTH, 3aJaBas MapameTpbl W KPUTEPUHM HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU IEJISIMU;

HCMOJIb30BaTh MPU OCBOCHWU 3HAHWU TPUEMBI JIOTMYECKOTO MBIIIJICHUS -
BBIJIC/ISATh XapaKTepHbIC MPU3HAKU MOHSITUM W YCTAHABJIMBATh WX B3aMMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE TMOHSTHS JIJIi OOBSICHEHHS OTJEIBHBIX (DAKTOB M
SIBJICHUI;

BBHIOMpaTh OCHOBAHUS U KPUTEPUU JJIs KiIaccU(pUKAIMKM BEUIECTB U
XAMUYECKHUX PEaKIIN;

YCTaHABJIMBATh TMPUYUHHO-CIIECJICTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,



CTPOUTH JIOTMYECKUE paACCYX ACHUS (UHIYKTUBHbBIC, JEIyKTUBHbBIE, IO
aHAJOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUUsS] B PpPacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MPUMEHSTh B MPOIECCe MO3HAHMS, HCIOIb3yeMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, TPE0OPA30BBIBATH MOJIETBHBIC TIPECTABICHUS - XUMUUYECKHUI
3HAK (CHMMBOJ) JIEMEHTAa, XUMHUuecKas (hopmysia, ypaBHEHUE XUMUYECKON PEaKIIUH -
OpU pEUICHUU Yy4eOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATbH
HA3BaHHbBIC MOJIETbHBIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUICCKUX PEAKITUH.

9) 6a30BbIe HCC/IeI0BATEIbCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOTO MO3HAHUSI BEUIECTB U XMMHYECKHUX
pEeaKLHnii;

(opMynHpOBATH LIEJIU U 33]1a4U UCCIEIOBAHMS, UCIIOJIb30BaTh OCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJQJICTh HAaBBIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUST U IPOBEICHUS
YUYEHUUYECKUX 3KCIEPHUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HaOMIOAATh 3a XOJIOM
MpoIIECcCa, CaMOCTOATEIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (OpPMYIUPOBATH
00001IEHNS U BBIBOJIBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOJEIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUYECKOM HCCIENOBATEIbCKOM U MPOEKTHOU
JEeSATEIbHOCTH, MPOSBIIATH CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEILHOMY TTOMCKY
METOJIOB pEIICHUs NPAKTUYECKUX 3a7]ad, MPUMEHEHHUIO pa3IUYHbIX METOOB
MIO3HAHUS.

10) pabora ¢ uHpopManHeii:

OPUCHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHWKAX WHpopManuu (Hay4dHO-
NOMyJIsIpHAsi JIUTEpaTypa XHUMHYECKOTO COJEp>KaHusl, CIpaBOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHAIU3UPOBaTh MHPOPMAIIMIO PA3IUYHBIX BHIOB U (Hopm
HpEICTaBICHUS, KPUTUYECKHU OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

dbopMyIHpOBaTh 3aNPOCHl U MPUMEHSTH PA3JIMUHBIE METOJIbI MPH TOUCKE U
orOope wHpOpMaMKM, HEOOXOAMMOW [IJIs  BBITOJHEHUS Y4YeOHBIX 3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCIOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMaNbHYIO  (opMy  MpeacTaBiIeHUS
uH(popmaimu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIMLbI, PUCYHKU U JPYTHE);

MCTIOJb30BaTh HAYYHBIHN S3bIK B KAYECTBE CPEACTBA MPH pabOTe ¢ XMMHUECKON
uH(opMaImen: TPUMEHATh MEXIpeAMeTHbIe ((DU3HUEeCKHEe W MaTeMaTHYECKUe)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;



UCIOJIb30BaTh U MPEoOPa30BbIBATH 3HAaKOBO-CUMBOJIMYECKUE CPEACTBA
HarJIsAHOCTH.

OBiaieHue YHHBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUAMU:

3aJjaBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMbI B XOZ€ auajora W/uiu
JMCKYCCHH, BBICKA3bIBATh UJIEH, (DOPMYITHPOBATH CBOH MPEIOKEHHS OTHOCUTEIBHO
BBITNIOJIHEHUS [TPETIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlMEed pe3yJbTaTOB I103HABATEIBHOM JESITEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU TP BBIITOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIEJOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii yueOHOro npoeKkTa u GopMynrpoBaTh BEIBOIBI IO
pe3ysibTaTaM MPOBEAEHHBIX MCCIEIOBAaHUM MyTEM COTJIaCOBAHHUS MO3HMLUN B XOJE
oOCyKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITEJIBHO IUIAHUPOBaTh U OCYIIECTBIATh CBOK II03HABATEJIBHYIO
NEeATENbHOCTh, ONpeAessass €€ UenuM W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpEUlaraéMblii  alropuT™M JEUCTBUH IpU
BBIMIOJJHEHUH YYEOHBIX M HUCCIENOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (PEeKTUBHBIA CMOCOO WX peHieHus C Y4ETOM IOJYYEHHsS HOBBIX 3HAHHHA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AESATEIIBHOCTA HA OCHOBE CAMOAHAIN3A U
CaMOOLICHKHU.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

IIpeameTHble  pe3yapTaThl OCBOEHMS Kypca «OpraHuyeckas XuUMUS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHYECKOM  COCTaBJISFOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIA XUMHUH B IIO3HAHUH SIBJICHUHN IIPUPOLBI,
B (OPMHUPOBAHUU MBIIUIEHUS U KYyJbTYphl JHMYHOCTH, €€ (YHKIUMOHAIHHOU
IPaMOTHOCTH, HEOOXOAUMOMW MJisi pEelICHUs] MPAKTUYECKUX 3aJlad U DKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHUH, KOTOpas  BKJIFOYAeT:
OCHOBOTIOJIaraouue MOHATHs (XUMUYECKUH FIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, DJJIEKTPOOTPULATEIBHOCTh, XUMHYECKas CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas M COKpauléHHasi), MOJb, MOJSpHas macca,
MOJIIPHBI  00BEM, YIJIEPOAHBIA CKeleT, (PYHKIMOHAJIbHAS Tpymna, paauKall,
MU30MEPUS, U30MEPBI, TOMOJIOTUYECKUN PSLl, TOMOJIOTH, YIJIEBOAOPOABL, KUCIOPOA U
a3oTcolepKallue COECIMHEHHUS, MOHOMEDP, IIOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHMS); TEOPUUM U 3aKOHBl (TEOpUS CTPOCHHUS



opranudeckux BemiectB A. M. byTiepoBa, 3aKkOH COXpaHEHHs MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXale B OCHOBE IMOHUMAHWSA MNPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (AKTOJOTUYECKUE CBEIACHUS O CBOWCTBAaX, COCTaBe, IOJYyYCHUHU W
0€30macHOM WCTOJB30BAHUM BAKHEHIIMX OPTaHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,

c(hOPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHH,
YCTaHaBJIMBATh MX B3aUMOCBSI3b, MCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATUS TPHU
ONMUCAHUU COCTaBA, CTPOCHUS U IPEBPAICHUN OPTAaHUYECKUX COCANHEHUN;

c(hOPMHUPOBAHHOCTh yYMEHUH HCIOJIB30BaTh XHUMHYECKYI0 CHUMBOJUKY IS
COCTABJICHHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyn OpraHMYeCKMX BEIIECTB W YPAaBHEHMHM XHUMHYECKUX PEaKIUi,
M3TOTaBJIMBATh MOJCIM MOJIEKYJ OPraHWYECKHX BEIIECTB JIsi WJUIIOCTPALUU UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHHM YCTaHaBIMBATh MPUHAMICHKHOCTh HU3YUCHHBIX
OpPraHMYECKUX BEHIECTB MO HUX COCTaBy M CTPOCHUIO K ONPEAEIEHHOMY
KJIAcCy/Tpynne COeIUHEHUH (YyTIeBOJOPOAbl, KHUCIOPOJ U a30TCOJAEpXKaIlue
COCMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHMs), JaBaTh WM Ha3BaHUS IO
cucrematrueckoir HomeHknmarype (IUPAC), a Taxke NpUBOIUTH TPHUBHAIHHBIC
Ha3BaHUSl OTICIBHBIX OPTaHMYECKUX BEUIECTB (ITUJICH, MPOMWICH, AalleTUJICH,
ATUWJICHTJUKOIb, TIULEPUH, (EeHOoN, (OopMalbIerui, aleTaabIeru, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIO0Ta, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmai, HeJTI0103a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHHUS OMNPEIENATh BUJBI XUMHUUYECKON CBS3M B
OpPraHUYECKUX COCTUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH TIOJIOXKEHHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. byTtiepoBa ajist 00bICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB,;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPHU30BaTh COCTAB, CTpOEHUE, PU3NUECKHE
U XUMUYECKHE CBOMCTBA THUIHUYHBIX TMPEICTABUTENICH Pa3MYHBIX KJIACCOB
OpraHUYECKHUX BEIECTB (METaH, dTaH, dTUJICH, IPOIMIICH, alleTUiIeH, OyTaaueH-1,3,
MeTui0yTaaueH- 1,3, 0eH30J1, METaHOJ, ITAHOJI, ATHUJICHTJIMKOJIb, TJIULEPUH, (EHO,
aneTanbAeru]], MypaBbuHas U YKCYCHAsl KUCJIOTHI, IJIFOK03a, Kpaxmal, HeIi0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIFOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKIYy HUMH
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHWMHYECKUX PEaKIUWd C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTJIEBOJOPOTHOTO
ChIpbs (HEPTh, NPUPOIHBIN T'a3, YToib), CIIOCOObI UX MEPEPA0OOTKU U MPAKTHUECKOE
MIpUMEHEHNE TTPOYKTOB NEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUN TPOBOAUTH BBIUUCICHUS 10 XUMHUYECKUM



ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU MPOAYKTA
PEaKIMU [0 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO U3 UCXOJAHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINHN);

c(hOPMHUPOBAHHOCTh yMEHUHW BIAJCTh CHUCTEMOW 3HAHWUA OO0 OCHOBHBIX
METOJIaX HAY4YHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMHUHU MPU U3YUYEHUU BEUIECTB U
XUMUYECKUX SIBJICHUM (HaOJo/IeHue, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJb30BaTh CHCTEMHBIE XWMHYECKWE 3HAHUS I NPUHATHAS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMHU M UX
MIPUMEHECHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIO/IaTh MTPaBUjIa TOJb30BAHUS XHMHUYECKOM
nocynoil u nabopaTopHbIM OOOpYAOBaHMEM, a TakKe MpaBuUiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIHMSMHU IO BBITOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh yMEHUW IUJIAHUPOBATh M  BBIMOJHATH XUMHUUYECKUU
AKCIIEPUMEHT (TPEBpaIICHUS] OPTaHUYECKUX BEIIECTB MIPU HArPEBaHUH, MOJIYUCHHUE
ATUJIEHA U U3YYEHUE €r0 CBOICTB, KAUECTBEHHBIE PEAKIIUN OPTAHUYECKUX BEIIECTB,
JieHaTypalys OJIKOB IIPU HArPEBaHUH, IBETHBIE PEAKIIUU OCJIKOB) B COOTBETCTBUH C
MpaBWJIaMM TEXHUKH OE30MAaCHOCTH NpU OOpallleHUH C BEIIECTBAMU U
7a00paTOPHBIM  OOOPY/IOBAaHUEM, MPEACTABIATH  PE3yJbTaThl  XUMHUUYECKOTO
AKCIIEpUMEHTa B (opMe 3amucH YpaBHEHUU COOTBETCTBYIOIIMX pPEAKIMA U
(dbopMyIHpOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAJIM3UPOBATh XHUMHUYECKYIO
uH(popManuIoo, MOMYy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTrUX);

chOpMHUPOBAHHOCTh ~ yMEHHUM  COOMIOJAaTh  MpaBWiIa  DKOJOTHYECKHU
1eJ1eCO00pa3HOr0 TMOBEACHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUsI CBOETO 3/I0POBbSl UM OKpYKaloLEH MNPUPOJHON Cpeabl, 0CO3HABATH
OTMACHOCTh BO3JCHCTBHUS Ha JKMBBIE OpPTraHU3Mbl OMpPEACIEHHBIX OPraHUYECKUX
BeIIECTB, ToHUMas cMmbici mokaszarens I[I/IK, mosicHaTh Ha mpumepax CrnocoObI
YMEHBIICHUS WU TNPEAOTBPALICHUS HMX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIs OOy4YarolUXCs C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBBS: YMEHHE
NPUMEHSITh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHUUYECKUX SIBICHUM;

JUISL  CIIETIBIX W CA0OBUIANIUMX OOYYaIONIUXCS: yMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anmucu XUMHUYECKUX

dbopmyi.



11 KJTACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUSI Kypca «OOImass W HeopraHuveckas
XUMHUSD OTPaXKaroT:

c(hOpMHUPOBAHHOCTH TIPE/ICTABIICHU: 0 XMMHUYECKON COCTaBJISIFOIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHH B MIO3HAHUU SBJIICHUI TPUPOIBI,
B (OPMHUPOBAHWHM MBIIUICHUS W KYyJbTYPbl JIMYHOCTH, €€ (YyHKIIMOHATHLHOU
rPaMOTHOCTH, HEOOXOJIMMOU JJIsl PEIICHUsI MPAKTUUECKUX 3a7a4 U DKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOHON cpee;

BJIQJICHUE  CUCTEMOM  XMMHYECKHMX  3HAaHUW, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XMMHUYECKHI 3JIEMEHT, aToMm, M30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpOUTaIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJIAPHBIA O0O0BEM,
BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XMMUYECKasl CBS3b
(KoBasieHTHAs, UOHHAs, METANTUYECKasA, BOJOPO/IHAS), KPUCTATHYECKas PeiIETKa,
TUNBl ~ XUMHUYECKUX  PEAKUHM, pPacCTBOP, DJIEKTPOJHUTBI,  HEDIJIEKTPOJIUTHI,
AIEKTPOIUTUYECKAST JAUCCOIMAIMSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakIuu, XUMHYECKOE DPaBHOBECHUE); TEOPUHM U 3aKOHBI (TEOpHS
3JIEKTPOJIMTUYECKON aucconnanuu, nepuoanuecknit 3axkoH . M. Menneneesa,
3aKOH COXPAHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPIUHU
Opy XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHI S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUM, (haKTOJIOTMYECKUE CBEIICHHS O CBOWCTBAX,
COCTaBe, MOJYyYEeHUN U 0€30MaCHOM HCIIOJIh30BAHUM BAKHEUIIINX HEOPTAHMUECKHX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEIIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpPHbIC MPU3HAKU TOHSITHIM,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTUS TIPHU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpPMHUPOBAHHOCTh yYMEHUH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
coctaBieHus (QopMyl BEIMIECTB W  YPAaBHCHHM  XUMHUYECKUX  pEaKIIHil,
cuctemarnueckyro HoMeHnknatypy (IUPAC) u TpuBnasibHbIe Ha3BaHUS OTICIBHBIX
HEOPraHMYECKUX BEHIECTB (YrapHblil ra3, YIJIEKUCIBIA Ta3, aMMHaK, TaméHas
U3BECTb, HETaIIEHAsI U3BECTh, MUThEBAs CO/la, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHHUM OMPENETSATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMUYECKUX BJIEMEHTOB B COCJAMHEHUAX PA3JIUYHOTO COCTABa, BUJ XUMHUUYECKOM
CBsI3U (KOBaJICHTHAsl, MOHHAs, MEeTaJUInuecKas, BOAOPOAHAsI) B COCIUHEHUSX, THUII
KPUCTALTMYECKON PEIMIETK KOHKPETHOTO BEIIeCcTBa (aTOMHAas, MOJICKYJIsSIpHas,
WMOHHAasl, METAJUIMYECKas ), XapakTep Cpellbl B BOJHBIX PACTBOpPaX HEOPTaHUUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTH YMEHHUM yCTaHABIIUBATh MPUHAJJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HX COCTAaBY K OMNPEACIEHHOMY KJaccCy/TpyIine



COEIMHEHUI (ITPOCThIE BEUIECTBA - METAIBI U HEMETAJUIbl, OKCHbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PAaCKPhIBATh CMBICI MEPUOANYECKOro 3akoHa Jl.
N. MenneneeBa u T€MOHCTPUPOBATH €r0 CUCTEMATHU3UPYIONTYIO, OOBSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHE ATOMOB
XUMHYECKUX dJeMeHTOB 1-4 mepuonoB Ilepronnueckoil CHUCTEMBI XMMHUYECKUX
amemenToB J[. W. MenneneeBa, HCHoib3ysl MOHATUS «S-, P-, O- AJIEKTpOHHBIC
opOUTaNIN», «IHEPIETUUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHMUYECKUX DJEMEHTOB M HMX COCAMHEHUW MO TepuojaM U TpyIIaM
ITeprnoanyeckoil cucrempl XuMUUeCKUX d1eMeHTOB [[. 1. Meneneesa;

c(hOPMHUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIHE
XMMHUYECKUE  CBOMCTBA HEOPTaHWYECKHMX  BEHIECTB  PA3JMWYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAY HEOPTraHUYECKUMH
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIAaCCU(PUIIMPOBATh XUMHUYECKHUE PEAKIUHU IO
pPa3IMYHBIM TIpU3HAKaM (YHCIy M COCTaBY pEarupyrouux BEIIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTETEHEH OKUCIICHHS JIEMEHTOB, OOpaTUMOCTH
pEeaKIMM, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHUN COCTABJISITH YPABHEHMsI PEAKIUN pPa3TMUHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKI[Mil HOHHOTO 0OMEHa, YUUThIBAs
YCJIOBUS, TIPY KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHMI MPOBOJUTH pEaKIUU, MOATBEPKAAIOIINE
KaQ4eCTBEHHBI COCTAB PA3JIMYHBIX HEOPTaHUYECKUX BEIIECTB, PaCIlO3HABATh
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHUYECKHUX
BEILIECTB;

chOpPMUPOBAHHOCTh YMEHUW  PACKPBIBATH CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OaliaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
PEaKIMK OT PA3IUUHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XUMHUYECKOTO PABHOBECHSI
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTsus (mpuniui Jle [larensbe);

chOpPMHUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XHUMHUYECKUE IIPOIIECCHI,
JeXalye B OCHOBE IMPOMBIIUICHHOTO IMOJYyYEHUS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CHOPMHPOBAHHOCTH TMPEJCTABICHUN 00 OOMMX HAYYHBIX NPUHIIMIAX |
AKOJIOTMYECKUX MTPoOIeMax XUMUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUUCICHHUS C UCIIOJIb30BaHUEM
MOHSTHS «MacCOBast 10JIs BEILIECTBA B paCTBOPE», 00bEMHBIX OTHOIIICHHH ra30B MpH
XUMUYECKUX PEAKIMAX, MACChl BEIIECTBA WM 00BEMA Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM 00BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIHH



BELIECTB, TEIUIOBOro 3(P(@eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUsI SJHEPT UM,

c(OpPMUPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUJIa MOJb30BaHUS XUMHUYECKOM
nocyfod u Ja00paTOpHBIM OOOpYyIOBaHMEM, a TaKXkKe MpaBuia OOpaIIeHUs C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU I10 BBIIOJIHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATb M BBINOJHATH XHUMHUYECKUIL
AKCIIEPUMEHT (pa3JIoKEHUE IMEePOKCHIA BOAOpPOAA B IPHUCYTCTBHM KaTajlu3aTopa,
ONpENENIeHUE Cpeabl pPacTBOPOB BELIECTB C MOMOIIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaxiu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMu Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEILICHUE SKCIIEPUMEHTAJBHBIX 3aJad I10
TeMaM «Metamie»y u «Hemeramib»y) B COOTBETCTBUM C NPABUIAMH TEXHUKH
0€30MacHOCTH MpU OOpalIEHUH C BEIIECTBAMH M JIAOOPATOPHBIM 00OPYI0BAHUEM,
OPEICTaBIATh Pe3yJbTaThl XHMHUYECKOTO J3KCIepuMeHTa B (opme 3amucu
YPaBHEHUI COOTBETCTBYIOLIUX PEAKINI U POPMYIUPOBATH BBIBObI HA OCHOBE 3TUX
pE3yNbTaTOB;

c()OPMUPOBAHHOCTh YMEHHU KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(pOpManMIO, TMOJYy4YaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKauu, IHTepHET U ApyTHX);

cOPMUPOBAHHOCTh ~ YMEHUH  cOoOMoaTh  OpaBWiIa  SKOJOTUYECKU
LEJIECO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B UEISAX
COXpaHEHUsl CBOETO 3/I0POBbSl U OKpYKaroUEHd MNPUPOJHON Cpeabl, 0CO3HABATH
OMAacCHOCTb BO3JICUCTBUSI Ha )KMBbIE€ OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatenst [IJIK, mosicHAT, Ha mnpuMmepax CrnocoObl YMEHBIICHHS H
PENIOTBPAIICHNS UX BPEJHOIO BO3JACHCTBUS HA OPraHU3M YEJI0BEKA;

IUIsl 00yYarolmuxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEILECTB U
XUMHUYECKUX SIBICHUM;

IUIA  CHENbIX W CHAa0OBUIALIMX OOYyYarolUXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy obOo3HaueHui JI. bpaiins s 3anmucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinyecTBO 4acoB JJIEKTPOHHBIE
(undposBbie)
HaumeHoBaHue pa3iesioB U TeM
Ne n/mm KonrTpoabubie | IlpakTuyeckue o0pasoBaTe/bHbIE
NPOrpamMmbl Bcero
padoThI padoTshI pecypcesl
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKO XMMHUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasbl
2.1 [IpenenbHbIE yrIeBOAOPOIbI — AJTKAHbI 2
b 9 HenpenenbHble yriaeBogOpOIbl: alKEHBI, 5 1
aJIKaINEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
b 4 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro no paszneny 13
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHUus
3.1 Crupter. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
Cnoxubie 3¢upbl
3.3 YrineBoasl 3 1




Hroro no pazneny

13

Pasznen 4. A30Tc0}1ep>xaume OPraunveCKue COCAMHECHUS

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no paszneny 3
Paspnen S. BeicOKOMOJIEKY A pHbIE COCAUHEHUS

0.1 [Tnactmaccel. Kayuyku. Boiokna 2
Utoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosnuecTBo yacoB DJIeKTPOHHbBIE
(undposbie)
HaumeHnoBaHue pa3/iesioB U TeM
Ne i/ Konurpoasusie | Ilpakruueckue | 00pasoBaTe/bHbIe
NMpOrpamMmbl Bcero
padoThI padoThl pecypcbl
Pasnen 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoMoB. Ilepuonnueckuii 3aK0H U
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3
anemenToB 1. 1. Menaeneena
19 Crtpoenue BemiectBa. MHOroobpasue 4
' BELECTB
1.3 XUMUYECKUE peakluu 6 1 1
Utoro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMus
2.1 Merannbl 6
2.2 Hewmeramst 9 1
b3 CBs13b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KouinuecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne Hara 5
w/n Tema ypoka Beero KourpoJsbubie | IIpakTHyeckue 3yeHns obpa3oBaTe/IbHbIC
padoThI padoThI pecypceel

IIpeameT OpraHM4ecKOr XUMHUH, €€ 1

BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE

Teopust cTpoeHMsI OpraHU4ECKUX

coenuaeHuit A. M. byriepoBa, €€ oCHOBHBIE 1

II0JIO’KEHHUS

[IpencraBienue o ki1accupuKauu

opraHuueckux Bemiects. Homenkiarypa 1

(cucremaTHueckasi) U TpUBHUAJIbHBIE

Ha3BaHUS OPraHMYECKHX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE, 1

TOMOJIOTUYECKUH PSJT

MeraH 1 3TaH — npocTenIne 1

MPEJICTAaBUTENIN AKAaHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

OTHUJEH U NPONUIEH — MpocTeine 1

MPEJICTAaBUTENIN ATKEHOB

[Tpaktuyeckas padora Ne 1. «ITomyyenue 1 1

ATUJIEHA U U3yYEHHUE €TO CBOMCTBY

Ankanuensl. byranuen-1,3 u

metunoyraauen-1,3. [lomyuenue 1

CUHTETHUYECKOT0 KayuyyKa ¥ pEe3HHbI




AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHMUS,

10 TOMOJIOTMUECKUH psil. ALETHIIEH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peaxkuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enernyeckas CBsI3b yII€BOJIOPOAOB,
IIPUHAJISKANINX K pa3IMYHBIM KJlaccam
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB:

14 IIPUPOJIHBIN I'a3 U OMYTHbIE HEPTSIHBIE ra3bl,
HE(Th U MPOIYKTHI €€ TIepepadoTKu
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB:

15 IIPUPOJIHBIN I'a3 U OMYTHbIE HEPTSIHBIE ra3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu

16 Koutposnbnas pabota mo pazaery «Y
TJIEBOZIOPOJIBI»

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHoj. BogoponHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb H
TIIUIEPUH

19 ®DeHout: CTPOCHUE MOJIEKYJIBI, (PU3NUYECKHE U
XUMHYECKHE CBOWCTBA, TPUMEHEHHE
Anpneruasl: GopManbIaeTua U

20 arnetanpaerun. AneTod

21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAs M YKCYCHast

22 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAas KHMCJIOTHhI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 Mpl11a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, MX MOIOLLEE ACICTBUE
CrnosxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. " HIPOIN3 CIOKHBIX
3¢hupoB

26 Kupsbl: runponus, npuMeHeHHe,
Ouoyoruueckas poib KHUPOB
YTrneBoasl: cocTaB, KilacCH(pUKaIIus.

27 Baxwuelime npeacTaBuTeNu: ria0K03a,
bpykTo3a, caxaposa

)8 Kpaxman u nennrono3a Kak IpupoaHbIe
MOJIUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoacoaepxkaiine oOpraHn4ecKue
COCIMHECHUS

30 AMWHBI: METHJIAMHH M aHWJIUH
AMUHOKHUCIOTHI Kak aM(OTEpHbIE

31 OpraHNYeCcKue COCAUHEHUS, UX
Ounonoruveckoe 3HadeHue. [lenTumbt

19 benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OCHOBHBIE TIOHITHSI XUMHH
BBICOKOMOJICKYJISIPHBIX COEAMHEHUHN

34 OCHOBHBIE METO/JIbI CHHTE3a




HJ'IaCTMaCCBI, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC

n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Tepunonnueckuii 3akoH u [lepuoauueckas
cHCTeMa XMMHUYeCKuXx anemMeHToB /1. 1.
MenpeneeBa, MX CBSI3b C COBPEMEHHOM
TEOPHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U HX COCAUHCHUH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYeCKHX 31eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

CTpOCHI/Ie BEIleCTBA. XMMHUUECKas CBA3b, eé
BUABI; MCXaHU3MBbI O6pa3OBaHI/IH KOBAJICHTHOMH
CBs3H. BOI[OpO)IHaH CBA3b

B anenTHOCTS. 9JICKTpOOTpI/II_IaTCJ'IBHOCTL.
CTeneHb OKHUCIICHUS. BemectBa
MOJICKYJIAPHOTO U HEMOJICKYJIAPHOTO CTPOCHU A

[IoHsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B pacTBOPE




Knaccugukarus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, Pa3IMUHbIX
KJIaCCOB

Knaccugukaius XuMHUECKUX peaklnii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPaHEHHUs U IPEBPALLECHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

Cxopoctb peakiun. OOpaTuMble peaKiuu.
XUMHUYECKOE PaBHOBECHE

10

[Tpaktuyeckas padora Ne 1. «Bnusiaue
Pa3IU4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLINH»

11

DneKTpoauTHYECKas quccoranus. [lonstue o
BOZIOpOAHOM ToKka3zatene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponu3
OpPraHMYECKUX M HEOPTaHMUECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
[TonsiTHE 00 251EKTPONIH3E PACILUIABOB U
pacTBOPOB coneit

13

KoHnTtponbHas paboTa mo pazaeny
«TeopeTndyeckrue OCHOBBI XUMHID)

14

Mertasibl, ux nojoxenue B [leproauueckoit
cUcTeMe XUMHUecKuX anemMenToB [1. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHHUSI AaTOMOB.
OO6mue ¢pu3nyecKkre CBOMCTBa METAIIOB




CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsJT

15 HanpsHKEHUH METAILIIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METaJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUMA, MarHuu,
QTIOMHUHHK ) U UX COCTMHECHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

17 COeTUHEHUN
XUMHUYeCKUe CBOMCTBA IIUHKA, KeJie3a U UX

18 COE€IMHEHUN
[TpakTuueckas pabota Ne 2. "Pemenue

19 DKCHEPUMEHTAIBHBIX 3a/1aY I10 TEME
«MeTtaiie»"

20 Hewmeramnsl, nx nonoxxenue B [leprnoanueckon
CHCTeME XMMHUYeCKuX dmemMeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3ndeckre CBOMCTBA HEMETAIIIIOB.

21 AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XHUMHYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX

22 COE€IUHEHHUI
XuMHYecKue cBOWCTBa a3oTa, (pocodpa u ux

23 COEeTMHEHNN
XUMHYECKUE CBOMCTBA yIiepoia, KpEMHUS U

24 AX COeINHEHHH
[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX

25 COE€IUHEHMI

26 O0o001IeHNEe U CHCTEMAaTH3alHs 3HAHUH 110




TteMme «Hemeramiael». Beruncnenus mo
YpPaBHEHUSIM XUMUYECKHX PEAKUUN U
TEPMOXHUMHUYECKHE PACUETHI

27

[Tpaktuyeckas padora Ne 3. «Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"HemeTtast"»

28

KonTponbras pabota mo Temam «MeTamuib» U
«HemeTtayuibny

29

HCOpFaHI/I‘-ICCKI/Ie N OPraHUuv4CCKHUEC KUCIOTHI.
HeOpFaHI/I‘{CCKHe 1 OPraHN4YCCKHC OCHOBAHUS

30

AmMoTepHbIe HEOpraHUYECKHe U
OpraHuvecKkue coeAnHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Pons xumuu B 00ecrieueHIN SKOJIOTHYECKOM,
YHEPTeTUYECKON U MUIIEBON O€30MacHOCTH,
Pa3BUTUHU MEAUIMHBI

32

[TpencraBienus o0 OOIMX HAYUHBIX
MPUHIUIAX POMBIIUIEHHOTO OTYYESHUS
Ba)XKHEUIIINX BEIIECTB

33

Yenosek B MHPE BEHICCTB U MAaTCpHUAIIOB

34

XuMus U 310pPOBbLC UCIIOBCKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 xnace/ 'abpuensa O.C., OctpoymoB WN.I'., Ciankos C.A.,

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemieHue.

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

O.C.TI'abpuensn, I'.I'.JIsicoBa «Xumusa Metoauueckoe nocodue - 6a30BbIii
ypoBeHby» - M.: [Ipoda 2022 rog.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

http://nim.1september.ru Equnas xomtekmus LIOP: [IpeameTHas KoUTeKIHs
«XUMUD

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4YHBIC
skcriepuMenThl: xumusi. Komekmus Poccuiickoro o0mieo0pa3oBaTenbsHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6eporoii http://www
alhimik.ru Beepoccuiickas onmumIiinaa MKOJIbHUKOB 10 XUMUHU

http://chem.rusolymp.ru Opranuueckast XUMUs: 3JIEKTPOHHBIN YYCOHUK TSI

CpEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIN YU4COHUK


http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
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