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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHMH Ha YpPOBHE cpenHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanun B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3yibTaraM OCBOCHMS (enepajabHON 00pa3oBaTeNbHON MPOTrPaMMBbl CPEIHEro OOIIero
obpazoBanusi (D®OIT COO), npencraBieHHbIX B DenepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Kounenuuu mpenogaBaHus yd4eOHOTO mpenMeTa «XUMHS» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanyy, peanusyonux 0OCHOBHbIE 00pa30BaTeIbHbIE
IIPOrpaMMbl, 1 OCHOBHBIX IOJI0XeHUH «CTpareruu pa3BuTHs BocnuTanus B Poccuiickoit denepanuu Ha
niepuon a0 2025 rona» (Pacnopsikenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXONOB K pa3pabOTKe HMpOTrpaMMbl MO XUMHH, K OINPENEICHUI0 OOIIeH CTpaTerdu
00y4eHus, BOCIIUTAHUS U Pa3BUTHUS 0OYJAIOIIUXCS CPEACTBAMHU y4eOHOro npeamera «Xumus» st 10—
11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHUeNTyanbHble monoxkenus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1LieJIel, COAep)KaHus, pe3yabTaroB OOyd4eHUs MU TpeOOBaHMM K YPOBHIO
IIOJArOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oOpa3zoBaHue, MOJIYy4aeMO€ BBITYCKHUKaMH 00Ie00pa3oBaTelbHON OpraHu3alui,
SBJIIETCS. HEOTHEMIIEMOM YaCThIO UX 00pa30BaHHOCTU. OHO CIIYXKUT 3aBEPLIAIOIIMM 3TAIlOM pealn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYLIMX LEIOCTHOM cHUCTeMe
XUMHUYECKOro 00pa3oBaHMs. JTHU IIEHHOCTU KacaroTCsl MO3HAHUS 3aKOHOB IPUPOJbI, (OPMHUPOBAHUS
MHUPOBO33pEHUSI U OOIEH KyJIbTypbl UEJIOBEKa, a TAKXKe HKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHUS K
CBOEMY 3/I0pPOBBIO M TNPUPOAHOM cpene. Peannsyercs xumuueckoe oOpa3oBaHHME oOydaroluxcs Ha
YPOBHE cpesHero oOIiero oOpa3oBaHUsl CPEICTBAMU Y4eOHOIrO IpeaMmera «XUMHUs», COAepX aHHe U
MIOCTPOCHUE KOTOPOTO ONPEAETICHBI B MPOTpaMMe M0 XUMHU C yYETOM CHenu(UKA HAYKH XUMHUH, €
3HauEHUs B IO3HAHUU IIPUPOJIBI U B MaTepUaIbHOM KU3HU OOILECTBA, a TAKXKe ¢ Y4ETOM OOIIMX Lenel u
MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpeqHEero oOIiero odopa3oBaHUs B
Poccuiickont denepanuu.

XUMHUSL KakK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIPAeT OCOOYyI pojib B COBPEMEHHOMU
LIUBWIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepuallbHOW KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHHE IIEJIOCTHOTO MPEICTABICHUS 00
OKpYXarollleM MUpPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUHU HA OCHOBE
MTOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MUPa, OCO3HAHMSI B3aUMOCBS3H MEXy CTPOECHUEM
BEIIIECTB, X CBOMCTBAMHU U BO3MOYKHBIMHU 00JaCTAMH PUMEHEHHUS.

TecHO B3aMMOIEHCTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS CTajla HEOTheMIJIEMOM
YacThI0O MHMPOBOI KyJIBTYpBI, HEOOXOAMMBIM YCJIOBHEM YCIEUIHOIO TpyJda W JKM3HHM KaKJOro uieHa
obOmiectBa. CoBpeMeHHass XHMMHUSI KaK Hayka CO3HMJaTellbHas, KaK Hayka BBICOKMX TEXHOJOTUI
HafpaB/ieHa Ha pelleHHe NOoOaNbHBIX NMPOOJEeM YCTOMYMBOIO pa3BUTHs YEIOBEUECTBA — CHIPHEBOH,
SHEPreTUUECKOM, MUIIEBOM, SKOJIOTUYECKON O€301MaCHOCTH U OXPaHbl 37J0POBbSI.

B coorBeTcTBHM C OOIIMMU LENSIMU U MPUHIMUIIAMH CPEAHEro 00IIero 00pa3oBaHus coepKaHNe
npenmera «Xumus» (10-11 kmaccel, 0a30BbIi YpOBEHb M3Yy4€HUs1) OPUEHTHPOBAHO MPEUMYILECTBEHHO
Ha  OOIIEKYIbTYpHYIO  IOATOTOBKY  OOYYaloIIUXCS, HEOOXOIUMYI0 MM  JJs  BBIPAaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKH3Hb COLMYMa, MPOAOJKEHUS
00pa3oBaHMs B PA3JINYHBIX OOJIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBisifoIMMH IIpeiMeTa «XUMUs» SIBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMus» u
«O01as 1 HeopraHu4eckas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX SBIISIOTCSI OCHOBBI
0a30BOM HayKHu: CUCTEMa 3HAHUI MO0 HEOPTraHNMYECKOM XUMUU (C BKIIOUEHUEM 3HAHUHN U3 00LIeil XUMUN)
U OpraHuyeckod xumuu. POpMHPOBAHME JAHHOW CHUCTEMBl 3HAHMW NPU H3YYEHUU NpeaMeTa
o0ecrneurnBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEr0 MHOT000pa3usl BEUIECTB Ha OCHOBE OOLIUX MOHATHUH,
3aKOHOB M TEOPUI XUMHHU.

CrtpykTypa comepkanusi KypcoB — «Opranudeckas XuMusi» 1 «O011ast 1 HeopraHu4decKast XUMHUS
chopMupoBaHa B IMporpaMme MO XMMHHM Ha OCHOBE CHUCTEMHOTrO IOAXOAAa K H3YYEHHIO y4eOHOro
Marepuana MU O0OycJOBJIEHA HCTOPUYECKH OOOCHOBaHHBIM DPAa3BUTHEM 3HAHUI Ha ONpeAenEéHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOM XMMHUU BEIIECTBA PACCMAaTPUBAIOTCS HA YPOBHE
KJIACCMYECKON TEOpUHU CTPOEHUSI OPraHUYECKUX COEIMHEHHM, a TaK)Ke Ha YPOBHE CTEPEOXUMHUUECKUX U
SNIEKTPOHHBIX MPEACTaBIEHUI O cTpoeHHu BeulecTB. CBeneHUs 00 M3y4aeMBIX B Kypce BellecTBax



JAIOTCSl B Pa3BUTUHU — OT YIVIEBOAOPOAOB O CIOKHBIX OMOJIOTMYECKH aKTUBHBIX cOeAUMHEeHUN. B kypce
OPraHMYECKOW XHMHU TIONTYYal0T pa3BUTHE C(HOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUsl TIepBOHAYaIbHbIE MPEACTABICHUS O XUMUYECKON CBSI3HU, KIacCU(UKAIIMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT UX CTPOSHUS, O XUMUUYECKOW PEAKIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMere «Xumus» 0a30BOT0 ypoBHS paccMaTpHUBAeTCA U3yYEHHBIN
Ha ypOBHE OCHOBHOTO 0O0IIEr0 00pa30BaHUsl TEOPETUUYECKUI MaTepual U (PaKTOIIOTUIECKHE CBEACHUS O
BEIIECTBaX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO1as 1 HeopraHudeckas XUMUs»
00ydJarolMMcs TPEIOCTABISACTCS BO3MOXKHOCTH OCO3HATh 3HAUCHHE IEPHOIUYECKOrO 3aKOHA C
OOIETEOPETUYECKUX U METOJOJOTHYECKUX TO3UIMMA, [Iy0ke MOHATh HCTOPHUYECKOE H3MEHEHUE
(YHKIIHI 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSICHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucremMa 3HaHMI O BaKHEMIIMX BeIIECTBaX, MX COCTaBe, CTPOCHUHU, CBOMCTBAX U
MPUMEHCHHH, 4 TaKXKe O XUMHUYECKUX PEAKIUAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUS
nomnonHsgercsa B Kypcax 10 u 11 kiaccoB aneMeHTaMu CoAepKaHUsl, UMEIOIIUMHU KYJIBTYPOJIOTHUYECKU U
MPUKJIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBS3M XUMHUH C JIPYTUMHU
HayKaMH, pacKpbIBalOT €€ pojib B TIO3HABATEIbHOW M MPAKTHYECKOH JeATENbHOCTU YeIOBEKa,
CIOCOOCTBYIOT BOCIUTAHHUIO YBKEHUS K IMPOIIECCY TBOPYECTBA B OOJIACTH TCOPHH M MPAKTUYCCKUX
MPWJIOKEHUN XUMHH, TOMOTAIOT BBIYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECCKH OCMBICIINBATh MHPOPMAIINIO U IPUMEHSATH €€
JUIS TIOTIONIHEHUS 3HAHUM, PEIleHUs MHTEJUIEKTYaJIbHbIX U JKCIIEPUMEHTANBHBIX HCCIEI0BATEIbCKUX
3amad. B memom conmepkanue yaeOHOro npeaMera « XUMEs TaHHOTO YPOBHS M3YUYCHHSI OPUCHTHPOBAHO
Ha GopMHpoBaHKEe y 00YYArOIIMXCS MUPOBO33PEHYECKOW OCHOBBI I MOHUMaHUsS Puiiocopckux uaeu,
TaKUX KakK: MarepuanbHOE E€IWHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOrO0 MHpa, OOYCIOBICHHOCTD
CBOMCTB BEIIECTB HUX COCTAaBOM U CTPOEHUEM, II03HABAEMOCTh MPUPOAHBIX SBICHUN MYyTEM
OKCIIEPUMEHTA W PEIICHUS MPOTHBOPEYMI MEXKIYy HOBBIMH (aKTaMH H  TEOPETUYCCKUMU
MPEINOChIIKAMHU, OCO3HAaHHE POJH XMMHH B PEUICHHH SKOJOTHYECKHX MpoOieM, a Takke Mpodiem
cOepeKEeHUS YHEPTETHUSCKUX PECYPCOB, CHIPHS, CO3JIaHMS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mnane pemieHus 3aad BOCIUTAHUS, Pa3BUTUSA U COLUANTHM3AIMHN OOYYArOIIUXCS MPUHATHIE
MPOrpaMMONl MO XHMHH TIOIXOAbI K ONPEICIICHUIO CONIEPKaHUS U TIOCTPOCHHS IpeaMeTa
peycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIbHBIX yUEOHBIX NEUCTBUN, UMEIONINX 0a30BOE 3HAUCHUE
JUIS pa3fIMYHBIX BUJIOB JIEATEIBHOCTHU: PEIIEHUs polieM, MOKCKa, aHalln3a U 00paboTKH HHPOpMAILIUH,
HEOOXOMUMBIX JUIsI TPUOOpPETEHHS ONbITa MPAKTUYECKOH U HCCIENOBAaTEIbCKOW JIeATeIbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TTO3HAHUY XUMUH.

B mpakTuke mpenogaBaHus XUMHUU KaKk Ha YpPOBHE OCHOBHOTO 00Iero o0Opa3oBaHHUs, TaKk M Ha
YPOBHE CpeaHero o0miero oO0pa3oBaHMs, TPU OIPEICNICHHH COJCPKATEIFHOW XapaKTePUCTUKU IeNei
W3YyYeHHUs TpeAMeTa HalpaBlIeHHWEM TMEPBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO TMPHU3HAETCS
(hopMUpOBaHNE OCHOB XUMHUYECKON HAayKH KaKk 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUICCKOM
NeSITeIbHOCTH YellOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYyNbTypbl. C METOAMYECKON TOYKHU
3peHUs TaKOW TIOXOJ K ONPEICIICHHIO IIeJICH H3yUCHHS MPEJIMETa SIBIISCTCS BIIOJTHE OMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TNIABHBIMH IIENIIMU H3y4eHHs mpeaMeTra «Xumus» Ha 06a30BOM
ypoBHe (10 —11 kJ1.) sIBISIFOTCS:

¢ (opMupoBaHHE CUCTEMBl XMMHUECKHX 3HAHUN KakK BaKHEWIEH COCTaBISIONICH €CTeCTBEHHO-
HAay4YHOW KapTHHBI MHpA, B OCHOBE KOTOPOIl JeKaT KJIIOueBble MOHSTHS, (yHIAMEHTAIbHBIC
3aKOHBI W TEOPHH XHMHH, OCBOCHHE S3blKa HAyKH, yCBOCHHUE M ITOHMMAaHHE CYIIHOCTH
JOCTYMHBIX OO0OOIICHUH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIEHHE C HUCTOPUEH UX
Pa3BHUTHS U CTAHOBJICHWS,

e (dopMupoBaHMEe U pa3BUTHE TMPEACTABICHUN O HAyYHBIX METOAaX I[MO3HAHUS BEIIECTB U
XUMHUYECKHX pEeaKluid, HeOOXOMUMBIX il MPUOOPETeHUS YMEHUH OpUEHTHPOBATHCS B MHUPE
BEIIECTB W XHMHUYSCKHX SIBJICHUH, HMMCIOIIUX MECTO B TMPHUPOAS, B MPAKTHYCCKOH W
MOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHHUW W CIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HAONIOACHHEM W OOBICHEHHUEM
XUMHUYECKOTO SKCIIEPUMEHTa, COOIIOCHUEM MTPaBHII OE3011aCHOTO OOpaIeHHsI C BEIIECTBAMH.

Hapsiny ¢ oTuM, comepikarenbHas XapaKTEpHCTUKa IeNled M 3aqady M3Y4YeHHUsS TpeaMeTa B
IporpaMMe 10 XMMHH yTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH TPHOPHUTETAMHU B



cucTteMe cpemHero oomero ooOpazoBanus. CeromgHs B NPENOAaBaHUU XUMHH B OOJBIICH CTEICHH
OTHAETCS TPEANOYTCHHE MPAKTUYECKOM KOMIIOHEHTE CcoAep)KaHusi OOydeHHs, OPUCHTUPOBAHHOH Ha
MOJTOTOBKY BBITYCKHHMKA 00L€00pa30BaTebHOM OpraHu3alyy, BIAJCIOIIEr0o He HaOOpOM 3HAaHUH, a
(YHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0AaMHM M YMEHUSIMH aKTHBHOTO MOJYYEHUS 3HAHUU U
IIPUMEHEHMS UX B PEaJIbHOM JKU3HU /IS peIIeHUs] IPAaKTUYECKUX 3aj1ad.

B cBs3u ¢ 3THUM mpH M3y4EHHMHU TpeaMeTa «XHUMHUS» TOMUHUPYIOIIEe 3HAYCHHE MPHOOPETaroT
TaKue 1l U 3a7ja4l, KakK:

ananTanus OOyYaroIUXCsi K YCJIOBUSM JMHAMHYHO DPa3BUBAIOILETrOCS MHpPa, (HOpMHpPOBAHUE
UHTEJUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K  CcaMOOOpa30BaHMIO,  COTPYIHHUUYECTBY,
CaMOCTOSITEIbHOMY IIPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX
C BELIECTBAMU M UX IPUMEHEHHEM;

¢dopmupoBanue y OOYyYarOIIUXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMH), HMEIOLINX
YHHUBEPCAJIbHOE 3HAYEHUE JUUIs Pa3IMUHBIX BUIOB EATEIBHOCTU: PELICHUs TPOoOIeM, TOUCKa, aHaIu3a |
00paboTku MH(pOPMALIUU, HEOOXOJUMBIX JUISI IPUOOPETEHHS OMBITA JESITEIBHOCTH, KOTOpAask 3aHUMAeT
Ba)XHOE MECTO B IO3HAHUM XUMHH, a TaKXKe JUId OLEHKH C MO3ULIMHA SKOJIOrMYecKoil 0e30IacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB HA OPraHU3M YeJIOBEKa U MIPUPOIHYIO CPEY;

pa3BUTHE II0O3HABATEIbHBIX MHTEPECOB, HMHTEUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00Y4JaIOIINXCS: CIIOCOOHOCTH CaMOCTOSITEIHHO MPUOOPETATh HOBBIE 3HAHMUS 110 XUMHUHU B COOTBETCTBHH C
KU3HEHHBIMU TOTPEOHOCTSIMU, HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOIMU JUIs
MOMCKA M aHAIN3a y4eOHOM W HAyYHO-TIOMYISAPHON HH(POPMAIIMH XUMUYECKOTO COACP KaHUS;

¢dbopMupoBaHUE U pa3BUTHE Y OOYy4aroIUMXCs acCOLMATUBHOIO M JIOTMYECKOTO MBIIUICHUS,
HaAOIIOIATEIEHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, NPH
IUTAHUPOBAHUU U MPOBEICHUU XUMHUECKOI'0 3KCIIEPUMEHTA;

BOCIIMUTAaHUE Yy OOydarouuxcsi yOSKIEHHOCTH B T'yMaHHCTUYECKOM HANpPaBICHHOCTH XHMHUH, €€
Ba)XHOH pOJM B PELICHUU IIOOAIBHBIX MPOOJIEM pallMOHAIBHOIO MPUPOIOIONB30BAHUS, TONOTHEHUS
SHEPreTUUECKUX PECYpCOB M COXPAaHEHUS MPHUPOJHOTO PAaBHOBECHUS, OCO3HAHHUS HEOOXOAMMOCTHU
Oepe’KHOr0 OTHOLLIEHMSI K IPUPOJIE U CBOEMY 370POBBIO, A TAKXKe MPUOOPETEHUs ONbITa UCIOIb30BAHUS
MOJTYYCHHBIX 3HAHUHU U TPUHSATHS TPAMOTHBIX PEUICHUH B CUTYalMAX, CBS3aHHBIX C XMMHYECKUMHU
SIBJICHUSMU.

B yueOHOM mutaHe cpenHero oouiero oopa3zoBaHus IpeaMeT «XUMHUs» 0a30BOTO YPOBHS BXOJUT B
cocTaB npeaMeTHoI obnacTu «EcTecTBeHHO-HayUHbIe TPEAMETHD.

OO11ee yMcI0 YacoB, OTBEIEHHBIX JJI M3YYE€HUS XUMUH, HA 6a30BOM YPOBHE CpEIHEro OO0IIEero
oOpa3zoBanusi, cocTaisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJIEIO).



COAEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI OPraHUYeCKO XUMUM

[TpenmeT opraHvueckoil XUMUHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHHUE B IIOJyYEHUH HOBBIX
BEILIECTB W MarepuanoB. Teopusi CTpOECHHMS OpraHudeckux coeauHeHud A. M. bytiepona, eé
OCHOBHBIE MONOXKEHUsA. CTpyKTypHble (OPMYIBl OpPraHHYECKUX BellecTB. [omonorus, nuzomepwus.
XVMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3U.

[IpencraBinenne o KiaccUpUKAMKA OPTaHUYECKUX BeulecTB. HoMEHKIaTypa OpraHM4ecKHX
COEIMHEHUN (cucTeMaruyeckas) M TPUBHMAJIbHBIC HA3BaHUS BAKHEHMIIMX INpeiCTaBUTENIEH KIaccoB
OpraHMYECKHX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHs BEUIECTB M MX IPEBpAILECHUN: O3HAKOMIICHHE C
oOpa3laMu OpPraHM4ecKUX BEUIECTB M MarepuajlaMd Ha HX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKHUX BEILECTB, HAOIOIEHHE U ONHUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO
OpPraHMYeCKHX BEIECTB IPH HarpeBaHHUH (TUIaBlieHUE, OOYIIIMBaHUE U TOPEHHE).

YrieBoaopoabl

AnKaHBl: COCTaB U CTPOCHHE, TOMOJIOTMYECKUW psAA. MeraH M 3TaH — [pocTediIne
IPEACTaBUTENIN AJIKAHOB: (PU3MUECKHE M XUMHUYECKHE CBOMCTBA (peakLUu 3aMElleHHs U TOPEHUs),
HaXOXKJCHHUE B IPUPOJIE, TOIYYEHHUE U IIPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMUECKMH pAld. OTHUIEH U IPONWIEH — IPOCTEHIINe
NPEICTAaBUTEIN AJKEHOB: (U3MYECKUE U XUMHUYECKHE CBOWCTBAa (peakuuu T'HJIPUPOBAHMUS,
raJloreHUpPOBaHUs, THIPATALlMH, OKHCICHUS U MOJIMMEPU3aLlUM ), TIOIy4Ye€HHE U IPUMEHEHHUE.

Ankaaguensl: Oyraguen-1,3 u wmertwnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XHMHUYECKHE
CBOMCTBa (peakuus noauMepusanun). [loaydeHne CHHTETHUECKOTO KaydyKa U pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHUECKUN psiA. AUETHIICH — MPOCTEHIITHA
IpPEACTaBUTENIb AJKUHOB: COCTaB, CTPOEHHE, (PU3MUECKHEe M XUMHUECKUEe CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJOT€HUPOBAHMS, TUAPATALUY, TOPEHUs ), TOJIyY€HHUE U IPUMEHEHHE.

Apenbl. beHnzon: cocraB, cTpoeHMe, (QHU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBaHUs), IIOJlydeHUE U TNpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue coUCMBA (pPeakyuu 2an02eHUpoO8anus U HUMPOBAHUs), NOLYUeHUe U
npumenenue. TOKCHYHOCTh apeHOB. [ eHeTHUecKasl CBA3b MEX]y YIIIEBOJOPOJAMH, TPUHAIEKAILUMHU
K pa3JIM4YHbIM KJIaccaM.

[TpupoaHble UCTOUHUKH yTIIeBOOpooB. [Ipuponnblil ra3 u nonyrHele HedTsHbIe ra3pl. HedTh
u eé mnpoucxoxiaeHue. CrocoObl mnepepaboTKM HePTH: NEpPeroHka, KpPeKUHI (TepMUYECKHIA,
KaTanuTuyeckuil), muponus. IlpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B MPOMBIIIIICHHOCTH U
B ObITy. KaMeHHBIN yrojib ¥ MPOIYKTHI €70 MepepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEUIECTB M MX IPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3lamu IulacTMacc, KaydyykoB W pe3uHbl, Kouiekiuu «HedTb» u «Yromp», MonenupoBaHHe
MOJIEKYJT YIJIEBOJOPOAOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHHE MPAKTUYECKOW PabOThl: MOIyuyeHHE
9TUJIEHA Y U3YYEHUE €r0 CBOWCTB.

PacuéTtHrble 3agaun.

Bblunicnenus mo ypaBHEHMIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBA MCXOAHOIO
BEIIlECTBA WJIN MPOIYKTa PEaKkIUH M0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJHOTO M3 MCXOAHBIX
BEIIECTB WJIM IIPOYKTOB PEaKLIUN).

Kucaoponcoaepskamue opranHu4ecKue coeJUHEHH

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOCHHE, (PU3HMUECKHE U XUMUUYECKUE
CBOWCTBa (peakiuy C AaKTHUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOJIAMH, TOpPEHHE), NpPUMEHEHHE.
Bonopoanbie cBsi3u MeXIy MOJEKYJIaMH CHHUPTOB. JleMCTBHE METaHOJla M 3TaHOJa Ha OpPraHu3M
4eJI0BEKa.

MHoroatoMHble CIUPTHI. DTUIICHIJIUKONb U MIULEPUH: CTPOCHHE, (PU3NUECKUE U XUMUUYECKHE
CBOMCTBa (B3aUMOAEUCTBUE CO IIETOYHBIMU METaJUIaMH, KaueCTBEHHAs Peaklys Ha MHOTOaTOMHBIE
cnupthl). JlelicTBue Ha OpraHu3M yesoBeka. [I[puMeHenue muneprHa U dTHIICHITTHKOISL.

@DeHoI: CTpOEHUE MOJIEKYNbI, (PU3UYECKHEe W XUMHUYecKue cBoiicTBa. TOKCHUHOCTH (heHona.
[Tpumenenue ¢denona.




Anpnerunsl U kemonsi. DopManbaeru, aneTaibIerul: CTpoeHue, GU3NIecKne 1 XUMUIECKHe
CBOWCTBA (peakUUM OKHUCIEHHS M BOCCTAHOBJIEHUS, KAueCTBEHHbIE pEAKLMU), IOJIy4YeHHE WU
IIPUMEHEHHUE.

OnHOOCHOBHBIE MpeieNibHble KapOOHOBBIE KHUCIOTHL. MypaBbHHAas W YKCYCHash KHUCIJIOTHI:
CTpoeHue, (PU3MYeCKue M XMMHYECKHE CBOWCTBA (CBOMCTBA, OOIIME I Kiacca KHUCIOT, PeaKuus
TepuUKaLMN), TOTydYeHUe U npuMeHeHue. CTeapuHoBas U OJEMHOBas KUCIOTHI KaK MPeICTaBUTEIH
BBICHINX KapOOHOBBIX KUCIOT. MbljIa Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBHE.

CrnoxHble 3pUpbl Kak TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢pupoB. XKupsl.
I'maponus xupos. [Ipumenenue ;xupoB. buosnorudeckas poib KUPOB.

VrieBopl: cocTaB, Kilaccu(UKalus YIIEBOJOB (MOHO-, TU- M mnoiucaxapuibl). [Toko3a —
IPOCTEHUIINI MOHOCAXapuI: 0COOEHHOCTH CTPOCHUS MOJIEKYIIbI, (PU3HMUECKre M XUMHUECKUE CBOICTBA
(B3aumoneiicteue ¢ ruapokcugoM Meau(ll), okucnenne aMMuayHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHUE TIIIOKO3bl), HAXOXKIEHHE B MPUPOAE, IPUMEHEHUE, OMOJIOTHYECKast POIb.
®dotocunTe3. PpyKTO3a KaK U30MEP INTIOKO3BI.

Kpaxman u nemnono3a Kak HNpupofHble nonmmepbl. CTpoeHHE Kpaxmanaa MU LEJIHOJIO3BL.
dusnueckre 1 XMMUYECKUE CBOIMCTBA Kpaxmaa (FHIpOJIn3, KaueCTBEHHAs PEAKLUs C HOIOM).

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YyUEHHUs BEIIECTB M UX IPEBpALEHUI: NPOBEICHUE,
HaOII0ZIeHHe M ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHMPTOB, KAUY€CTBEHHBIE PEAKIIUU
OJHOATOMHBIX CHUPTOB (OKMCIeHHE dTaHoisa okcujaoMm Meau(Il)), MHOroaroMHbIX CHUPTOB
(B3aumozeiictBue mmuepuHa c¢ rugpokcuaom Meau(Il)), ampaeruoB (OKUCIEHHE aMMUAYHBIM
pactBopoM okcuna cepedpa(l) u ruapoxcunom menu(ll), B3ammopeilicTBue Kpaxmaja C HOIOM),
IpoBeJIeHHE MTPAKTUYECKOM paboThl: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacu€rHble 3ana4u.

Bbruucnenus mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WIN MPOJYKTA PEaKLHUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO M3 MCXOAHBIX
BEILIECTB WU MPOJYKTOB PEAKIIMH).

A3zotconepxkalue OpraHuueCcKue COeIMHEHHU.

AMUHOKHCIIOTBI KaKk aM(OTepHble OpraHWYecKHe coequHeHUs. Pu3nuecKkue M XUMHUECKUe
CBOMCTBAa aMUHOKHUCIIOT (Ha pUMepe muiuHa). buonornueckoe 3HadeHre aMuHOKUCIOT. [lentust.

benku kak mNpupoIHBbIE BBICOKOMOJEKYISIpHble coeauHeHus. IlepBuyHas, BTOpHYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA O€NKOB: THAPONU3, JeHaTypauus,
KaueCTBEHHbIE PEAKIINU Ha OCIKH.

OKcIepuMEHTAJIbHbIE METO/Ibl U3YUYEHHUS BELIECTB U X IPEBPAICHU: HAOMI0IeHNE U OIIMCAaHUE
JIEMOHCTPAIIMOHHBIX ONBITOB: JI€HATypalysi OEIKOB IPU HarpeBaHUU, LIBETHBIE PEaKIH OEITKOB.

BbicokoMoJieKyIsipHbIe COeANHEHUSs

OcCHOBHBIE TIOHATHSA XUMHHM BBICOKOMOJEKYISIDHBIX COCIMHEHHIl: MOHOMEp, IOJIMMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEpPHU3ALINU, CPelHsAs MOjeKylnspHas Macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHNI — MTOJIMMEPHU3aLs U ITOJIMKOHIEHC AL

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs BEHIECTB M MX MPEBpAllleHUN: O3HAKOMIIEHHE C
00pa3iaMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayuyKoOB.

MexnpenMeTHbIE CBA3H.

Peanuzanuss MeXNpEeOMETHBIX CBS3€d INPU W3y4EHUM opraHuudecko xumuu B 10 Kiacce
OCYUIECTBIISIETCA Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U MOHATUH,
ABJIAOIMXCS CUCTEMHBIMU JIJIS1 OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01re ecTecTBEHHO-HAYyYHbIE MOHATHUSA: SIBIIEHUE, HAy4HbIM (hakT, rumoresa, 3aKOH, TEOpus,
aHanu3, CHHTE3, Kiaccu(uKalus, TMEepUOIUYHOCTb, HAOMIOACHNUE, W3MEpPEHHEe, OSKCIIEPUMEHT,
MOZIETTMPOBAHUE.

®usnka: marepusi, HEpPIHs, macca, aroM, JIEKTPOH, MOJEKYNIa, dHEPreTUYECKUI YpOBEHSD,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHME BELIECTBAa, (PU3WYECKHE BEIMYMHBI M €IUHHUIBI UX
WU3MEpEHMSL.

buonorusi: knerka, opraHuszM, Ouocdepa, oOMEH BelIeCTB B OpraHusMme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BEeLECTBA (O€IKH, YITICBOAbI, )KUPHI, (PEPMEHTHI).

['eorpacdus: MuHepasibl, FOpHBIE TIOPOIbI, TIOJIE3HbIE HCKOIIAEMbIE, TOTLITUBO, PECYPCHI.



TexHonorus: NuIIeBble MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO NHMTAHUS, MOIOLIME CPEACTBA,
JIEKapCTBEHHbIE W KOCMETHMYECKHE MpENapaTsl, Marepuaibl U3 HCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KIIACC
OBIIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHUM

XUMUYECKUH IeMEeHT. AToM. Sapo aroMa, U30TOMBL. DIEKTPOHHAS 000I04Ka. DHEPreTUUECKUE
YpOBHU, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- smemeHThl. OCOOEHHOCTH pachpeaeeHus
SNIEKTPOHOB MO OpOWUTANSIM B aroMax »3JEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAsS
KOH(UTypaIus aToMOB.

Ilepunonuueckuii 3akoH U [lepuonnueckas cucrema xumudeckux anemeHTos J[. M. Menneneesa.
CBsa3p nmepuoanueckoro 3akoHa u Ilepumonmueckoil cuctembl XuMuyeckux siemeHtoB J[. U
MeHeneeBa ¢ COBPEMEHHON TeOpuUEH CTPOCHHS aroOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB 10 IPYIMIaM U IepUOIaM.
3HaYeHHE IEPUOANYECKOTO 3aKOHA B PA3BUTHUN HAyKH.

Crpoenue BemecTBa. XuMU4ecKasi CBA3b. BUibl XuMU4eCcKol CBsI3U (KOBaJICHTHAs! HETIOJIIpHAs
U TIOJISIpHAsi, MOHHASA, METa/Indeckas). MexaHu3Mbl 0O0pa30BaHUS KOBAJICHTHON XMMHUYECKOH CBS3U
(0OMEHHBIN U TOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BaaeHTHOCTh. DIEKTPOOTPUIIATEIEHOCTD.
Crenenb okuciieHus. VIoHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJEKYASPHOTO M HEMOJIEKYISIPHOIO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. TUIbl KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBa BEIIECTB OT THUMA
KPUCTAUIMYECKON PEIIETKH.

[TonsiTe o nucnepcHbIX cucTeMax. VICTHMHHBIE M KOJIJIOWJHBIE pacTBOphL. MaccoBast 10
BELECTBA B pacTBOPE.

Knaccudpukanuss HeopraHmyeckux coenuHeHud. HomeHkiaTypa HEOpPraHMYeCKHX BEIIECTB.
I'eneTnueckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAJIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumuueckass peaknus. Kiaccupukanus XMMHUYECKHX peakUMd B HEOPraHUYECKOW U
OpraHMYEeCKOM XHMMHH. 3aKOH COXPAHEHUsS MAacChl BEIIECTB, 3aKOH COXPAHEHMS W IpPEBpaLICHUs
SHEPrUM NPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuyHbIX ¢akTtopoB. OOpaTuMble peaKlUU.
Xumuyeckoe paBHoBecHe. PakTOPBhI, BIMSIIONIME HA COCTOSIHME XUMHUYECKOTO paBHOBecus. [IpuHuun
Jle lllarenbe.

Onexrponutuyeckas auccounanus. CunbHble U crnadble 21ekTponuTbl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KUCIIas, HEUTpalbHasl, IeIOYHasl.

OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIE PEAKIINH.

OKCIepUMEHTANIbHbIE METO/Ibl M3YUEHHs BELECTB M MX MPEBpAILEHU: TeMOHCTpaus TaOmuIy
«Ilepnonnueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», wu3yueHue Mojaeneu
KPUCTAJUINYECKUX PEIIETOK, HaOM0IeHNe U ONKUCAaHUE AEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznoxeHue MepoKCUAa BOJOpOJa B MPUCYTCTBUM KaTalll3aTropa, ONpEAESeHHE CPeIbl PacTBOPOB
BEIIECTB C IOMOIIBIO YHHMBEPCAJIBHOTO HWHAMKATOpa, pEeaklud HOHHOI0 oOMeHa), MNpOoBeJIcHHE
paKTHUeCKo paboThl «BiusHMue pa3inuuHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

PacuéTtHrble 3agaun.

Pacuérel 1o ypaBHEHMSIM XUMHYECKHX pPEaKIil, B TOM 4YHCJIE TEPMOXUMUYECKHUE PACUETHI,
pacu€Tsl C UCIOIb30BAHUEM MOHITHSI «MaccoBasi A0S BEILIECTBAY.

Heopranuveckass xumust

Hewmerannel. Ilonoxxenne HemeramuioB B llepuonnyeckoil cucremMe XMMHUYECKUX 2J1€MEHTOB /1.
W. MengeneeBa 1 0COOEHHOCTH CTpOeHHUSI aTOMOB. DPu3NUeCKUe CBOMCTBA HEMETAIIOB. AJIJIOTPOTIHS
HEMEeTaJIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriepona).

XWMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETA/UIOB (TaJIOTEHOB, cephl, a3oTa, dhocdopa, yriepona
¥ KPEMHHUS) U UX COEIMHEHHH (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOTOPOIAHBIX COSIMHEHUI).

IIpuMeHeHre BaKHENIINX HEMETAIIOB U UX COCIUHEHU.

Meramisl. [lonoxenne meramnoB B llepuonnueckoit cucreme xumuueckux snemMeHtos [l H.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI JJIEKTPOHHBIX O0O0JIOYeK aroMoB MeTauioB. Oomue
¢usnueckue cpoicTBa MeTauioB. CIUIaBbl METANJIOB. OJIEKTPOXUMHUYECKUH psAll HaNpsOHKEHUH
METaJJIOB.



XUMHYECKHE CBOMCTBA BAKHEUILIMX METANIOB (HATpUid, KaJIWid, KaJbLIUi, MarHui, altOMUHUN,
LUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHECHUN.

OO6mue criocoObl momy4deHus: MeTalioB. [IpuMeHeHre MeTaIOB B OBITY M TEXHUKE.

OKCIEpPUMEHTAIbHBIE METOABl W3YYEHHUS BEIIECTB M WX NPEBPALLCHUN: U3y4YECHHUE KOJUICKIUU
«MeTaibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE IKCTICPUMEHTANBHBIX 33/1ad, HaOMOICHUE U
OMKCAHUE JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE THAPOKCHU]IA AIFOMUHUS C
pPacTBOpaMH KUCJIOT U LIEJIOUEH, KAYECTBEHHBIEC PEaKIIUU Ha KAaTHOHBI METAJLJIOB).

Pacuérnbie 3a1aum.

Pacuétel Mmacchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIU
00BbEMY OIHOTO M3 YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, pacdy€Tbl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MTPOYKTOB PEAKIMH, €CIIU OAHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Poe xuMum B 0OECICUYCHUHM SKOJOTUYECKOH, SHEPreTHYEeCKON W THINEBON Oe30mMacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHATHE 0 HAyYHBIX METOAX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUN.

[TpencraBnenus o0 OOIMMX HAyYHBIX MPHHIMIIAX POMBIIUICHHOTO IMONYYEHUs BaXHEHIINX
BELIECTB.

YenoBek B MHUpPE BEUIECTB W MarepHAIOB: Ba)XHEHIIME CTPOUTENBHBIE MaTepHUallbl,
KOHCTPYKLIMOHHBIE ~MaTepualibl, KpacKd, CTEKJIO, KepaMHKa, Marepuanbl sl JJIEKTPOHUKH,
HaHOMAaTepHuasbl, OpPraHUYECKUE U MUHEPAJIbHBIE YIOOPEHMUSI.

XUMHS U 310POBbE YEJIOBEKA: MPABWIIA MCIIOJIb30BAHMS JIEKAPCTBEHHBIX MpENaparoB, MpaBuia
0€301acHOT0 MCIOJIB30BaHUS MPENAPaToB OBITOBON XMMHUH B TTIOBCEAHEBHOM KU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€M NMpH M3ydeHUM OO0IIeld M HeopraHmdyeckod xumuu B 11
KJIaCCEe OCYILECTBISIETCS 4Yepe3 HCIONb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHATHH, SBJISIOUIUXCS CUCTEMHBIMH JJISI OTJIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OO01mue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAay4yHBI (DaKkT, rumores3a, 3aKOH, TEOPHs, aHAJM3,
CUHTE3, KJIacCu(UKALUs, MEPUOANIHOCTD, HAOTIONEHUE, IKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE,
SIBJIICHHE.

®dusuka: Marepus, BSHEpPrusi, Macca, aroM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, H30TOI,
pPaZMOaKTUBHOCTh, MOJIEKYJa, HSHEPreTHMUECKH ypOBEHb, BEUIECTBO, TeJO, 00BEM, arperarHoe
COCTOSIHME BEIIECTBA, PU3NUECKUE BETUYMHBI U €AMHUIIBI X U3MEPEHUs, CKOPOCTb.

buonorus: xierka, opraHusM, sKocucteMa, ouocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIIECTB B OpTraHU3ME.

['eorpacdus: MuHepalbl, TOpHBIE TTOPOIbI, TIOJE3HbBIE NCKOMTAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorusi: XUMHYECKass MPOMBIILIEHHOCTh, METAJUTYpPTHsi, MPOU3BOACTBO CTPOUTEIIBHBIX
MaTepHuayioB, CeIbCKOX03IHCTBEHHOE TIPOU3BOICTBO, MTUIIIEBAsI IPOMBIIIUIEHHOCTb, (hapMaleBTHIeCKas
MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHX IMPENaparoB, MPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTepUAJIOB, IIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaraM OCBOCHHS OOydYalOIIMMUCS
IporpaMM CpeiHero oouiero o0pazoBaHMs (JUYHOCTHBIM, METANPEAMETHBIM M IPEAMETHBIM).
Hayuno-meTonndeckoii OCHOBOW JUIsi pa3pabOTKH IUIAHUPYEMBIX pE3yIbTaToB  OCBOCHUS
IPOrpaMM CPEAHEro 001ero 0opa3oBaHus SBJISAETCS CUCTEMHO-EATEIbHOCTHBINA OAXOI.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJXOAOM B CTPYKTYpe JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS IpeAMETa «XUMUS» Ha YPOBHE CPEAHEro 00Iero o0pa3oBaHus BbIIEIEHBI
CJIEYIOIME COCTABIISAIOLIHUE!

OCO3HaHHE OOYYAIOUIMMUCA POCCUHCKON TIpakJaHCKOM HJIEHTHMYHOCTH — TIOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTU U CaMOOIPEAEIIEHUIO;

HaJINYMe MOTUBALMU K 00Y4EHUIO;

IeJICHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHMH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH U MCTOPUUECKUX TpaJuLUil 6a30BOI HAYKU XUMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIuXCsi PYKOBOJICTBOBAaTbCS B CBOCH JIEATEIBHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTQHOBKAMH, MPHUCYLIUMH IIEJIOCTHOM CHCTEME XHMHYECKOTO
00pa3zoBaHus;

HaJIMYME TPaBOCO3HAHMS SKOJOTMUYECKOM KYIBTYpbl U CIIOCOOHOCTH CTaBUTh LEIH H
CTPOHTD KU3HEHHBIC TUIAHBI.

JIMuyHOCTHBIE PE3yAbTaThl OCBOCHUS MTpeaMeTa «XUMUs» JOCTUTAIOTCS B €IMHCTBE y4eOHOM
U BOCITUTATEIbHOM NIESTEIFHOCTH B COOTBETCTBHH C T'YMAHHUCTHYECKHMH, COIMOKYJIBTYPHBIMH,
JYXOBHO-HPAaBCTBEHHbIMU ILIEHHOCTSMH W HJeallaMd POCCHUICKOro TIpa’KAaHCKOro OOLIecTBa,
OPUHATHIME B OOIIECTBE HOpMaMH M IPaBHJIAMH TMOBEICHHUS, CIIOCOOCTBYIONIMMH MpoIleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH 00yUaroIINXCs.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS NpeAMeTa «XHMHUS» OTPAKAIT CHOPMUPOBAHHOCTD
OTIbITA [TO3HABATEJILHOW U MPAKTUYECKON NEATEIbHOCTH O0YyUYaIOLIMXCS 110 pealn3aluy IPUHATHIX
B O0IIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUA:

OCO3HaHMS OOYYaIOIIMMHUCS CBOWX KOHCTHTYLMOHHBIX MPaB W 00sS3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPABOMOPSIIIKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMAax M TMPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOH IESTEIBHOCTH TPHU CO3MAHHH YYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMATh U MPUHUMATh MOTHBEI, HAMEPEHHUSI, JJOTHUKY M apTyMEHTBI APYTHX
IpY aHaJIu3e Pa3IMYHbIX BUJIOB YU€OHOH e TeNbHOCTH;

2) NaTPpUOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY M HayYHOMY HACJIEIUI0 OTE€YECTBEHHOW XUMUHU;

YBOKEHHS K TIPOLECCY TBOpYECTBA B OOJIACTH TEOPUHM M TPAKTHUYECKOTO IMPUMEHEHHS
XUMHH, OCO3HAHMSA TOTO, YTO JOCTM)KEHHUS HAYyKH €CTh Pe3ylbTaT JJIUTEIbHBIX HaOII0AeHUH,
KPOIOTIIMBBIX IKCIIEPHUMEHTAIBHBIX TIOMCKOB, MOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB;

UHTEpeca M T[I03HABAaTEJIbHBIX MOTHBOB B TIIOJIYyYUEHHH M TOCIEAYIOUIEM aHaJIu3e
UH(POPMAITUH O TIEPETOBHIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMSI, STUIECKOTO TIOBEICHUS;

CHOCOOHOCTH OLIEHMBATh CUTYAlLlUH, CBI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMH, U IPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIC HOPMBI M IEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE IMOBEJEHHE M TOCTYNKM CBOMX TOBApHUILEH C MMO3ULMHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBHIA ATHX ITOCTYITKOB;

4) popmMupoBaHus KyJbTYPbI 310POBb:

MOHUMAHUS IIEHHOCTEW 370pOBOTO W Oe3omacHOro o0Opasza JKW3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H IICUXUYECKOMY 3/10POBbIO;



CcOOIOCHUST TIPAaBWJI O€30MAacCHOTO OOpalIeHHs C BEIIECTBAMH B OBITY, IOBCEIHEBHOU
JKU3HU U B TPYAOBOU JIEATETbHOCTH;

MOHMMAHUS LEHHOCTH TpaBWi HMHAWBUIYaJbHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEACHUS B CUTYaLIUSIX, YTPOXKAIOIIUX 3/I0POBbIO U KM3HU JIONIEH;

OCO3HAHMSI TOCJEICTBUH U HENPUSATUS BPEIHBIX NPUBBIYEK (YHNOTpEeOJICHHs alKOroJs,
HapKOTHKOB, KypeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEOBATEILCKOW  JIEATEIBHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTHX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUU MPAKTUYECKUX 3a7ad COLMAIbHOU
HAIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3y4YeHHUIO MpOodecCHil pa3lIudHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUS K TPYLY, JIIOJSIM TPYa U PE3yJbTaram TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHAMBUAYAIBHON TPAaeKTOPHH 00pa3oBaHus, Oyayien
npodeccuu U peanu3aluy COOCTBEHHBIX )KHU3HEHHBIX IJIAHOB C YYETOM JTMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMHUH, MHTEPECOB U OTPEOHOCTEH 00111ecTBa;

6) 3K0JIOTHYeCKOr0 BOCIIUTAHMS

9KOJIOTUYECKH 11eJIECO00Pa3HOr0 OTHOLIEHHS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00ATBFHOTO XapaKTepa SKOJOTHYECKUX MpoOIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJIHON U COLIMATBLHOM CPENbI;

OCO3HaHMsI HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKCHUM XMUMUU JJIsi PEIICHUS BOMPOCOB
palMOHATIBFHOTO MPUPOIOTIONHE30BAHMS;

AKTUBHOTO HENpUSATUSA JACUCTBUN, MPUHOCSIIUX BpEN OKpYXKAIOUIEH MPHUPOIHON cpene,
YMEHHSI TIPOTHO3HPOBATH HEOIATONPHUATHBIE SKOJOTHYCCKUE ITOCICACTBUS IMPEANPUHUMACMBIX
NENCTBUI U TPeIoTBpaIIaTh UX;

HaJUYUsl PaA3BUTOTO DKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOM KYJIBTYPhI, OIIbITa
NESTEIIbHOCTH  OKOJIOTMYECKOM  HAINpPaBICHHOCTH, YMEHHS pPYKOBOJICTBOBATbCA HUMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON U COIMAJILHOM MpPAKTHKE, CIOCOOHOCTH W YMEHUSI aKTHBHO
MPOTHUBOCTOSTH UICOJIOTUU XeMO(POOUH;

7) UEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKY;

MOHMMAaHUSA CHeNU(PUKN XUMHUU KaKk HayKd, OCO3HaHUS €€ poiau B (POPMHPOBAHHUH
palMoOHAIFHOTO HAYYHOTO MBIIIUICHUSI, CO3JJaHUU I1IEJIOCTHOTO TMPEACTaBICHUS 00 OKpYKaIOIIeM
MHUpE KaKk O €AMHCTBE IMPUPOJbl U YEJIOBEKA, B MO3HAHWUU MPUPOJIHBIX 3aKOHOMEPHOCTEH M
petieHur mpodIeM COXpaHEeHUsI IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHUHU JJIsi COBPEMEHHOW IMBUIU3AIMU: B €€
TYMaHUCTHYECKON HAIPaBIEHHOCTH M BaXHOW POJM B CO3JaHMM HOBOM 0a3bl MarepuasbHOU
KYJABTYpBI, PEIICHUH II00aNbHBIX MPOOJIEM YCTONYHMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
OHEPreTUYECKOM, THIIEBOM ¢ HSKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHH  MEIUIIUHBI,
o0ecredyeHnr YCIOBUN YCHEIIHOTO TPYAa U IKOJIOTUYECKH KOM(MOPTHOM >KM3HH KaXKIOTO UJIeHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TOHHMMAaHMUS CYUIHOCTH METOJOB  IO3HAHMS,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh IMONYYaeMbIe 3HAHUS TSI
aHanu3a M OOBSICHEHMS SIBICHUN OKPYKAIOIIETO0 MHUpa M MPOUCXOIIIMX B HEM HM3MEHECHHIA,
YMEHUS JIeIaTh 000CHOBAHHBIC 3aKIIOYCHHST HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIIMXCS JAaHHBIX C
LEJIbIO MOIYYEHUS JOCTOBEPHBIX BHIBO/IOB;

CITOCOOHOCTH CaMOCTOSITEIILHO MCIOB30BaTh XUMUYECKHUE 3HAHUS JJIsI PEIICHHS TIPOoOieM
B PEaNIbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U UCCIIeIOBATEIILCKON e TETHLHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOPAa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUHW TI0 XHMHHM B COOTBETCTBUHM C JKU3HEHHBIMH
MOTPEOHOCTAMHU;



HWHTEpeca K 0COOCHHOCTSM TpyZa B Pa3IMIHbBIX chepax mpodecCuOHATBLHON NeITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yinbTaTbl OCBOEHHUS Y4eOHOro mnpeaMmera «XHUMHS» Ha YpPOBHE
cpelHero o011ero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMbIE [UIsI (OPMUPOBAHMSI MHUPOBO33PEHHUS OOYYAIOIIMXCS MEXAUCHUILTIUHAPHBIE
(MeXnpeaMeTHbIC) O0IIeHAYIHbIC TTOHITHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHONH KapTHHBI MUpA
U crenu(uKy METOJOB IMO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HAayKax (Marepus, BEUIECTBO,
DHEprus, SIBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIH (DaKT, MPHUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TeOpus, UCCIIeIOBaHUE, HAOMIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEPCATbHBIC yueOHbIC NEeHCTBUS (mo3HaBarenbHbIE, KOMMYHHKATHBHEIE,
peryiasTuBHBIE), oOecneunBaromue (GopMupoBaHue (DYHKIUMOHANBHOM TIPaMOTHOCTH H
COIMAIILHOM KOMITETCHITUU O0YJarOIINXCS;

CHOCOOHOCTh ~ OOyYaroUIMXCsi ~ MCIOJIb30BaTh ~ OCBOGHHBIE  MEKIUCIUILUIMHAPHBIC,
MHUPOBO33PCHUYECKHNE 3HAHUS M YHUBEPCAIbHBbIC Y4YeOHBIC JACHCTBHS B TIO3HABATEIHHOU H
COLIMAJILHOM MPaKTHKE.

MeTanpeMeTHBIE pPe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCAIBHBIMU  yYCOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYASTUBHBIMU JEHCTBUSIMHU.

OBy1aieHne YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMH:

1) 6a30BbIe JIOrHYecKHue JeHCTBUS:

CaMOCTOSITEIILHO  (JOPMYJIUPOBAaTh H  aKTyaJU3HpPOBAaTh TPOOJIEMY, BCECTOpPOHHE ¢
paccMmarpuBarh;

OTIPEACIIATh IIeNIM JCATCIBHOCTH, 3ajaBasl IMMapaMeTpbl W KPUTEPHH WX JOCTIKCHUS,
COOTHOCHUTD PE3YNbTaThl ACITEIbHOCTH C IOCTABICHHBIMH LIETISIMU;

UCIIONB30BaTh TPU OCBOCHUW 3HAHWHA NPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIICIATH
XapaKkTepHble TMPU3HAKK TOHSATUM M YCTaHABIMBAaTh WX B3aHMOCBSA3b, HCIOIB30BaTh
COOTBETCTBYIOIIHUE IMOHSATHUS JJIs1 OOBSICHCHHS OT/ICIBHBIX (DAKTOB U SIBJIICHUI;

BbIOMpAaTh OCHOBAHUS U KPUTEPUH IS KIACCU(UKAIIUHU BEIIECTB U XUMUUYECKHUX PEaKIIHii;

YCTaHABIIMBATh PUIHMHHO-CIICACTBCHHBIC CBSI3U MEXK/Ty U3YYaeMbIMU SIBICHUSIMH,

CTPOUTH JIOTHUECKHE PaCCykAeHUs (MHAYKTUBHBIE, IeAyKTUBHbIE, TI0 aHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH WM TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSAX, (OPMYIMPOBATH BBIBOIBI H
3aKITIOYEHUS;

MIPUMEHSTh B TIPOIECCE TO3HAHMSI, HCIIOJIb3YeMble B XUMHUU CHUMBOJUYECKHE (3HAKOBEIC)
MOJIENH, TIPe0OPa30BBIBATH MOJIENBHBIE MPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJ) dJIEMEHTA,
XUMHUYecKkass (GopMyina, YpaBHCHHE XHMHWYSCKOW pEaklud — TPH PEIICHUH YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIC MOJIETIbHbIC MPEACTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB H3YYaeMbIX BEIIECTB U XUMUUICCKUX PEAKIIUH.

2) 6a3oBbIe MccCJIe0BaATEIbCKUE 1eCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO IMTO3HAHUS BEIICCTB M XUMHUICCKUX PEAKIINN;

dbopmynupoBaTh LeAM W 3aJa4d  HCCIEIOBAaHUS, HCIONb30BaTh IMOCTABICHHBIE W
CaMOCTOSITEIIEHO C(OPMYITHPOBAaHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA TIO3HAHHSI M OCHOBBI
JUTst pOPMHUPOBAHMSI TUTIOTE3BI TIO TTPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CaMOCTOSTEIIHPHOTO IIAHUPOBAHHWS U IPOBEICHUS YUCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOIOM TPOIecca, CaMOCTOSITENHHO
MIPOTHO3UPOBATh €ro pe3yabTar, (OpMYIUpOBaTh OOOOIIEHUS H BBIBOJALI OTHOCHUTEIHHO
JIOCTOBEPHOCTH DPE3YITaTOB UCCIIEAOBAaHHUsS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJEIAHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHHYECKOW HCCIIEeOBATENbCKOM H MPOEKTHOW NIeATeIhbHOCTH,
MPOSIBIATH CIIOCOOHOCTHP W TOTOBHOCTH K CaMOCTOSITCIIBHOMY TIOMCKY METOJIOB pEIICHHUS
MPAKTHYECKUX 33]a4, MPUMEHEHHUIO PA3IMYHBIX METOJIOB MIO3HAHUS.

3) padora c unopmanmeii:

OpUEHTUPOBAThCSI B  Pa3jMYHbIX HMCTOYHUKAX HWHPOpMaUKU  (HAYIHO-TIOMYIspHAs
auTeparypa XHUMHUYECKOTO COJAEpIKaHMs, CIpPaBOYHBIE mocoOus, pecypchl HWHTepHera),



aHAJIM3UPOBaTh MH(POPMALIMIO PA3IUYHBIX BUIOB U (JOPM MpeACTaBIECHUS, KPUTHUYECKH OLIEHUBAaTh
e€ T0CTOBEpHOCTh M HEMPOTHBOPEUUBOCTD;

(GopMyIMpOBaTh 3alpoChl U IPUMEHATHh DPA3JIMYHbIE METOIbl IpPU IIOUCKE U OTOOpe
UH(pOpPMaIUH, HEOOXOIUMOM /IS BHIIOJTHEHUS YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

nproOpeTaTh OIBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENIBHO BBIOMpATh ONTUMAJIbHYIO (OpPMY IpeACTaBIeHUs HHGPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIbI, PUCYHKH U IpYTHUE);

UCMOJIb30BaTh HAayyHbId S3bIK B KauecTBE CpEACTBA HpU paboTe ¢ XHUMHUYECKOH
UH(pOPMAIUEH: TPUMEHATh MEXIPEIMETHBIE ((PU3NIECKHE U MaTEMAaTHYECKHE) 3HAKH U CUMBOJIBI,
dbopMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPE0O0pPa30BIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAITISTHOCTH.

OgJjaeHHe YHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1eHCTBUSAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY)KAaeMOW TeMbl B XOZE AMAJIOra W/WIN TUCKYCCHH,
BbICKa3bIBaTb MJI€M, (POPMYIMPOBATh CBOU MPEIJIOKEHUS OTHOCHUTENBHO  BBINIOJIHEHUS
MPEUI0KEHHON 3a1a4u;

BBICTYIIaTh C IPE3CHTAllMe pPe3yIbTaToOB I103HABATEIIHOW JAEATEbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBHIMOJHEHHH XHUMHYECKOTO
9KCIEpUMEHTa, NPAKTUUECKOW pabOThl IO MCCIEAOBAHUIO CBOMCTB M3Y4aeMbIX BEILECTB,
peanmzanuu y4eOHOro MpoekTa W (HOpMYIMpPOBATh BBIBOABI MO peE3yibTaraM IPOBEAEHHBIX
UCCIIEIOBAaHUH MYTEM COIIAaCOBaHMSI MO3ULIMK B X01€ 00CYKJIeHHUsI U OOMEHAa MHEHUSMHU.

OBsJjiajileHHe YHUBEPCAJIBLHBIMH PeryJIATUBHBIMHU AeiiCTBUSIMH:

CaMOCTOAITENIBHO IUIAHUPOBATh U OCYLIECTBISATh CBOIO IO3HABATENIbHYIO JESTEIbHOCTD,
ompernenss e€ Hedd W 33Ja4d, KOHTPOJUPOBATH M MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeaiaraéMblii aropuT™M ACUCTBUI NPU BBINOJIHEHUH YYEOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BBIOMpaTh HanOoee YPPEKTUBHBIA CIIOCOO MX PEHICHUs C YYETOM MOJTYYCHUs HOBBIX 3HAHHUU O
BEILIECTBAX U XUMUUECKUX PEaKIUsX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEW JIEATENIbHOCTH Ha OCHOBE CaMOaHalh3a |
CaMOOLIEHKH.

HNPEIAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XuMus OTPaXaroT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O XMMHUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJIM XUMHUU B MO3HAHUU SIBICHUH MPUPOABI, B (OPMUPOBAHUU MBILIUICHUS U
KyJAbTYpbl JIMYHOCTH, €€ (YHKIUMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMON NSl pelIeHHs
NPAaKTUYECKUX 3aJad M HKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO H
MIPUPOJIHOM CPENE;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpass BKIIOYAET: OCHOBOIOJIAralolIye
HNOHATUS (XMMHUYECKUN 3JIEMEHT, aToM, AJIEKTPOHHAas 000JI0YKa aroMa, MOJIEKYla, BaJIEHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpalEHHas1), MOJIb, MOJIIpHAsI Macca, MOJIIPHBIA 00BEM, YITIEpOIHBIN CKeNeT, PyHKIIMOHAIbHAS
rpynna, pajaudkal, HW30MEpHs, H30Mepbl, TOMOJIOTMUECKMHM ps, TOMOJOTH, YIVIEBOAOPOBI,
KHCIIOPOZ, W  a30TCOAEpJKAIlMe COCOUHEHHs, MOHOMEp, IIOJIMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS); TEOPUUM M 3aKOHBI (T€OpUsS CTPOEHUS OPraHUYEeCKUX
BemectB A. M. byrnepoBa, 3akOH COXpaHEHHST MAacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JIEKALIME B OCHOBE INOHMMAHHUSA
MPUYUHHOCTH U CUCTEMHOCTH XMMMYECKUX SIBJICHHM, (QaKTOIOrMueckue CBeJeHUS O CBOWCTBAX,
coCTaBe, MOJYYEHUU U O€30MaCHOM HCIOIb30BAHUYU BAKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKON JeSITEIbHOCTH YEJI0OBEKa;

c(hOpMHUPOBAaHHOCTh YMEHUH BBISIBIIATH XapaKTEpHbIC MPU3HAKH MOHATHH, yCTaHABIUBAThH
UX B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE MOHATHS MIPH OMHCAHUU COCTaBa, CTPOCHUS U
IPEBPALICHU OpraHN4YECKUX COCIMHEHU;



c(hOpMUPOBAHHOCTh YMEHHM HCIHOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJISi COCTAaBJICHMUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (hOpMYTT OpraHUYECKUX BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEaKLHU, U3TOTaBIMBaTh MOIEIN MOJEKYI OPraHUYECKHUX BELIECTB IS
WUTIOCTPALIMKM UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJIC)KHOCTh MU3YyYEHHBIX OPraHUYEeCKHX
BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OIpPEAeNEHHOMY KIIAacCy/TpyIie COeAUHEHHUH
(YIIeBoopobl, KUCIOPO M a30TCOAEPIKAIIUE COCTUHEHHS], BBICOKOMOJIEKYIISIPHBIE COSAMHEHHUS ),
JaBaTb MM Ha3BaHMs 1o cucremarnueckod HomeHkiaarype (IUPAC), a rtaxxke npuBOIuTh
TpUBUAJIbHbIC HAa3BaHUS OTACJIBHBIX OPraHMYECKHX BEUIECTB (STWJICH, MPOIWJICH, aleTHIIEH,
ATUJICHIJIMKONb, IJIMLEpHUH, (eHon, ¢GopmanpAerui, aneTaablerdj, MypaBbUHAs KHUCIOTa,
YKCYCHasi KHCIJIOTa, OJEMHOBas KHUCJIOTa, CTE€ApUHOBAs KHUCIOTa, IVIIOK03a, (pyKTO3a, Kpaxmal,
LEJUTI0J103a, IULHH);

c(OpMUPOBAHHOCTh YMEHHUS OMPENENSITh BHUAbBl XMUMHYECKOW CBSI3U B OPraHUYECKUX
COCIMHEHUSIX (OIMHAPHBIE U KPAaTHbIC);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH IMOJIOKEHUSI TEOPUU CTPOEHUS OpPraHUYEeCKUX
BeniecTB A. M. bytiepoBa ains oObsICHEHMsI 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMHPOBAaHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (HU3MUECKUE U
XMMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEIECH PA3NMUYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, JTWICH, NPONWICH, areTwieH, Oyramuen-1,3, merunOyramuen-1,3, OeHzon,
METaHOJ, ATaHOJ, ATHJICHIIMKOJb, TIUIEPHUH, (EHON, aleTalbJIeru/, MypaBblHas U YKCyCHas
KHUCJIOTBI, IJIIOKO3a, KpaxMmaj, IeJUIK0JI03a, AaMHUHOYKCYCHas KHCJIOTa), WILIIOCTPUPOBAThH
TEHETUYECKYIO0 CBA3b MEXAY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIMX XMMHMUYECKUX PEAKIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hopmyt;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKH YIIIEBOAOPOAHOTO CHIPhs (HEQTH,
NPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX IMepepaboTKH M MPAKTUYECKOe NMPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOIUTH BBIYMCICHUS 10 XHMHUYECKHUM YpaBHEHHSIM
(Macchl, 00bEMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WU MPOAYKTA PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJHOTO U3 HCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIIH);

c(OpMHPOBAHHOCTh YMEHUH BIaJIeTh CUCTEMON 3HAHUII 00 OCHOBHBIX METOJaX Hay4YHOI'O
MO3HAHMS, HWCIOJB3YEMbIX B XHMHM I[P H3YYEHHH BEIIECTB W XUMHUYECKHX SIBJICHUU
(HabmioneHne, M3MEpPEeHHe, OSKCIEPUMEHT, MOJEIMPOBAaHUE), MHCIOJIb30BATh  CUCTEMHBIE
XUMHUYECKHE 3HAHUS Ui IPUHATUS PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX
C BEILIECTBAMHU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUW COONIONATh MpaBHia TMOJB30BAHHUS XUMUYECKOH TMOCYIOoM U
71abopaTopHBIM 00OPYIOBaHUEM, a TAK)KE MpaBHIia OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJTHEHUIO JIAOOPATOPHBIX XUMHUUECKHUX OIMBITOB;

c(OpMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb M BBHIMOJHATE XUMHUYECKUH SKCHEPUMEHT
(mpeBpallleHusi OpraHMYeCKUX BEIIECTB MPU HArpeBaHUM, MOJIyY€HUE ITHJIEHA M U3YYEHHUE €ro
CBOMCTB, Ka4Y€CTBEHHBIE PEAKIIMY OPraHUYECKHX BEIECTB, A€HATypalys OeJIKOB PH HarpeBaHUH,
[IBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKU 0€30MaCHOCTH TIPU OOpaIeHUHN
C BellecTBaMU U JA0OPaTOPHBIM OOOPYIOBAHUEM, NPEACTABIATH PE3YNbTaThl XUMUYECKOTO
SKCIEpUMEHTa B (GopMe 3amuCH YPaBHEHHMHM COOTBETCTBYIOIIMX peakuuid u (opMylnHpoBarh
BBIBOZIbI HA OCHOBE 3THUX PE3YJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3HPOBATh XMMHUYECKYI0 HWH(OpMAIHIO,
MOJTY4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpesicTBa MaccoBoi nHGpopmaruu, IHTepHET U Ipyrux);

c(OpMUPOBAaHHOCTh yMEHUN coOMIOaTh MpaBWiIa SKOJOTUYECKH I1e1eco00pa3Horo
NOBEJCHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IENAX COXPAHEHHS CBOETO 37I0POBbS H
OKpY’Karollleil MPUPOAHON Cpenbl, OCO3HABaTh OMACHOCTh BO3IAEMCTBHSI Ha KUBBIE OPraHU3MBI
ONpEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mnokazarens [IJIK, mnoschsate Ha
npuMepax CrnocoObl YMEHbBIIEHUS U MPEJOTBpAIlEHUs UX BPEIHOIO BO3JIEHCTBUS Ha OPraHU3M
4eJI0BEKA;

JUist 0Oy4aromuXcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0pOBbSI: YMEHHUE TNPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYECKUX SBICHUM;



JUIS CJIENIBIX U CJIA0OBUIAIMX OOYYAIOIIUXCS: YMEHHE UCIIOJIb30BaTh PEIbe(PHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaitns i 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[TpeameTHBIE pe3ynbTaThl 0CBOCHHUS Kypca «O01mas 1 HeOpraHHUeCcKasi XUMUS OTPAXKAIOT:

c(OpMHUPOBAHHOCTb MPEICTABICHUH: O XMMUYECKOH COCTaBIISIONIEH €CTEeCTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIU XUMHH B MO3HAHWU SIBJICHUNA NPUPOABI, B (POPMUPOBAHMM MBILIUICHUS H
KYIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM TI'paMOTHOCTH, HEOOXOAMMOW JJIsi  pelleHHs
NPAaKTUYECKUX 3aJad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO H
MIPUPOJITHON CpENIE;

BIAJICHUE CHCTEMOM XUMHYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHATUS (XMMHUYECKUH 3JIEMEHT, aToM, M30TOIl, S-, p-, d- 2IEeKTPOHHBIE OpOUTAIN aTOMOB, HOH,
MOJIEKyJla, MOJb, MOJSPHBIA 00BEM, BaJCHTHOCTb, 3JEKTPOOTPHUIATEILHOCTD, CTENECHb
OKHMCIICHMsI, XMMHYecKas CBA3b (KOBaJE€HTHas, MWOHHAs, MeTauIn4yecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsl  PEIIETKa, TUIIBI XMMHYECKUX  pEeakluii, pacTBOp, DIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, NICKTPOJIUTHYECKAs AUCCOLUALUsA, OKUCIUTEIb, BOCCTAHOBMTEIb, CKOPOCTbH
XUMHUYECKOHN peakuu, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS AIEKTPOIUTHUECKOU
quccounuanuy, nepuonudeckuil 3akon J[. M. MenpneneeBa, 3akOH COXpaHEHMsI MAcChl BEILECTB,
3aKOH COXPAaHEHHUs U TPEBPALUCHHUS DHEPrUM IPU XUMHUYECKUX PEaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XMMHMM, MHPOBO33PEHUECKHE 3HAHUs, JIEKAIIME B OCHOBE IOHMMAHHUS
NPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBJICHHN, (PaKTOIOTUYECKHE CBEACHHUS O CBOICTBaX,
cocTaBe, MOJYYeHUU U Oe30MacHOM HCIOJIb30BAHUM Ba)KHEHIINX HEOPraHWMYECKUX BEIECTB B
OBITY U IIPAKTUYECKON JIEATEIbHOCTH YEIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBIABIATh XapaKTE€PHbIE NPU3HAKU NOHATHIH, yCTaHABIMBATbH
UX B3aUMOCBS3b, HCIIOJIB30BaTb COOTBETCTBYIOLIME IOHATHS IIPU ONMCAaHUM HEOPraHHYECKHUX
BELIECTB U UX IPEBPAILCHUN;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYI0 CHUMBOJHKY JUIS COCTaBIICHUS
dopMyn BewleCTB M YypaBHEHHH XHMHYECKHMX pEaklHi, CHCTEMAaTHYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBuHanbHble Ha3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BeEUIECTB (YyrapHblil ras,
YIJIEKHUCIIBIM Ta3, aMMHakK, raméHasi M3BECTb, HEraméHas W3BECTb, IUThEBAas COJA, INUPUT U
ApyrHe);

c(OpMHPOBAHHOCTh YMEHHUH ONpeNeNIATh BAIEHTHOCTh U CTENEHb OKHCICHHUS XMMUYeCKUX
AJIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJCHTHAsI, MOHHAS,
METaJNINYECKasi, BOJOPOJHAs) B COENMHEHUAX, TUI KPUCTAIUIMUECKOW PEHMIETKH KOHKPETHOIO
BelIeCTBa (aroMHas, MOJEKYJIsIpHas, HMOHHAs, MeTa/NIM4ecKas), XapakTep Cpelbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAVHEHUN;

c(OpMUPOBAaHHOCTh YMEHUN yCTaHABIMBAaTh MPUHAIJIC)KHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBy K ONpeAeIEHHOMY KJlacCy/Tpylie CoeIuHEeHUH (ITPOCThle BEUIeCTBa — METAIIbI U
HEMETAaJlJIbl, OKCH/JIbl, OCHOBAHMUSI, KUCIIOThI, aM()OTEpHBIE THIPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHH pPAacCKpbIBaThb CMBICI THepuoauuyeckoro 3akoHa JI. U.
MenzneneeBa W JI€MOHCTPUPOBAaTH  €r0  CHUCTEMAaTU3UPYIOIIYIO, OOBACHUTENBHYIO H
IPOTHOCTUYECKYIO (DYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUIN XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX
aneMeHToB 1-4 nepuonos Ilepuonnueckoi cucreMsl xumuueckux 3inemenToB /1. M. Menneneesa,
UCIIOJNIB3YA MOHATHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAINY, «IHEPTETHUECKHE YPOBHMU», OOBIICHSITDH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCIMHEHMM 110 IIEPUOAAM U
rpynnam [lepuonnueckoit cuctemsl xuMudeckux emMeHToB /. 1. Menneneesa;

c(OpMHPOBAHHOCTh YMEHUI XapaKTepu30BaTh (OMHMCHIBATH) OOIIME XUMHUYECKUE CBOICTBA
HEOPraHWYECKUX BEIIECTB PAa3JINYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOMN
CBA3U MEXKIYy HEOPraHWYECKMMH BELIECTBAMU C IIOMOIUBI) YPaBHEHHUM COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUil;

c(OPMHPOBAHHOCTh YMEHMsI KIAacCHU(UIMPOBATH XUMHUYECKHE PEAKIMHM MO Pa3IHYHBIM
OpU3HakaM (YUCIy M COCTaBy pearupyrolMx BEUIeCTB, TEIUIOBOMY J(PQEKTy peakiuH,
M3MEHEHUIO CTETIeHEeH OKMCIIEHUS JJIEMEHTOB, 00paTUMOCTH PEAKIINH, YYaCTUIO KaTalu3aropa);



c(OpMHPOBAHHOCTb YMEHUH COCTAaBIIATh YPABHEHUS PEAKIIUN PA3JIIMYHBIX TUIIOB, MIOJIHBIE U
COKpAIlIEHHBbIC YPAaBHEHUS PEAKUMHA HMOHHOTO OOMEHA, YUYMTBIBAas YCIOBHS, NMpPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHIA;

c(OpMHPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIMH, MOATBEP)KIAIOIINE KauyeCTBEHHBIN
COCTaB Ppa3JINYHBIX HEOPTaHUYECKUX BEINECTB, pACIO3HABATH ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIAHUYECKUX BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii IOCPEACTBOM COCTaBJIEHMSI IEKTPOHHOIO OajlaHCa 3TUX PEaKLIMA;

c(OPMHUPOBAHHOCTh YMEHUH OOBSCHSITH 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peakuuu OT
pa3NnYHBIX (PAKTOPOB; XapaKTep CMELICHHS XHMHUYECKOTO DPABHOBECHSI B 3aBUCHUMOCTH OT
BHemHero Bo3aercTeus (npunnui Jle [llarense);

c(OpMHPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XMMUYECKHE TPOIIECCHI, JIS)KAIIHE B OCHOBE
IPOMBIIIJIEHHOTO IOJIY4YEeHUs CEpHOW KHCIOThl, aMMHakKa, a Takxke C(HOPMHPOBAHHOCTh
NpeACTaBlIeHU 00 OOIMX HAyYHBIX NPUHIMIIAX W IKOJIOTHYECKHX MpoliieMax XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHUH TPOBOIUTH BBIYUCICHUS C HCIOJIH30BAHUEM TOHSITHUS
«MaccoBasi JI0Jil BEleCTBA B PACTBOpPE», OOBEMHBIX OTHOLICHUHA TIa30B INPU XUMHUYECKUX
peakuusax, Macchl BEIECTBA WX 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAaCCEe WM
00bEMY OJTHOTO M3 YYacTBYIOLIMX B PEAaKIMU BEIIECTB, TEIUIOBOrO 3PQeKTa peakuy Ha OCHOBE
3aKOHOB COXPAHEHHUsI MacChl BEUIECTB, IIPEBPAILLCHUS U COXPAHEHUS YJHEPTUU;

c(OpMHPOBAHHOCTh YMEHMH COONIONATh MpaBUia INOJIb30BAHUS XMMHUYECKOH mocynoil u
71a0opaTopHBIM 00OPYIOBaHUEM, A TAKXKE MpaBHIIa OOpPAIICHHUS C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBINOJIHATH XHUMHYECKHUH HSKCIEPUMEHT
(pa3noxxeHue nepokcuia BOAOPOIa B IPUCYTCTBUM KaTalu3aropa, OolpeielieHue cpeibl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO UHMKATOPA, BIMSIHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTH
XMMHUYECKOM peaklMu, peaklUM HOHHOro OOMEHa, KaueCTBEHHbIE pEaKkIMM Ha cyiabdar-,
KapOOHAaT- M XJIOPUA-aHHUOHBI, Ha KaTHOH aMMOHUS, PEUICHHE SKCIIEPUMEHTAIBHBIX 3a1ad 0
temaM «Metauib» U «Hemeramisl») B COOTBETCTBUU C MPABUIAMU TEXHUKH O€30M1aCHOCTH NPH
oOpallleHud C BelecTBaMH M JabOpaTOpHBIM OOOpYIOBaHUEM, IPEACTABIATh PE3YAbTATHI
XUMHUYECKOTO SKCIIepUMEeHTa B (OpMe 3alMcu YpaBHEHHH COOTBETCTBYIOIMX peakuuil u
(dbopMynupoBaTh BBIBObI HA OCHOBE 3THUX PE3YJbTATOB;

c(OpMHPOBAHHOCTh YMEHMH KPUTUYECKH aHAJIM3MPOBaTh XHMHYECKYI HH(OpMAIHUIO,
MOJTyYaeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpEACTBa MaCCOBOM KOMMYHUKalMU, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh yMEHHUH cOOMIOAaTh MpaBWJIa SKOJOTHYECKH —IeJIeco00pa3HOro
NoBeJeHUs B OBITY U TPYAOBOM JEATEIBHOCTH B IENAX COXPAHEHMUsSI CBOETO 30pOBbS U
OKpYXKarolled IPUPOMHON Cpelbl, OCO3HABATH OMACHOCTb BO3JEHUCTBHS HA YKUBBIE OPraHU3MBI
onpeAeNEéHHbIX BEIleCcTB, MOHUMas cMblich nokaszarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBILIEHUS U NPEAOTBPALLEHUS UX BPEIHOTO BO3AEHCTBUSA HA OPraHU3M YEJIOBEKA;

JUist 0Oy4arolMXcsi ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0pOBbS: YMEHUE TNPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYECKUX SBJICHUI;

JUISL CIETIBIX U CIa00BUASAIINX OOYYaroIIMXCs: YMEHUE MCIIONIb30BATh PEIbe(HO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaitns i 3anucu XuMU4eckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsmmyecTBo 4acoB
Ne HaumeHnoBaHue pa3esioB M TeM IPOrpaMMBbl K I JJIEKTPOHHbIC (1HPPOBLIC)
n/n P porp Bcero OHTPOABHLL PAKTHHICC | oGpazosaTennHbIe pecypes
e padoThbI KHe padoThl
Pa3ges 1. TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH
1.1 Hpenmer opranutieckoi XEMHI Teopu crpocHus 3 bubmuoreka [1OK https://myschool.edu.ru/
oprann4eckux coenuHenuid A. M. byrineposa
Hroro no pazneny 3
Pazgea 2. Yriiesogoponsl
2.1 [IpenenbHble yIIIeBOJOPOIbl — AJKaHbI 2 bubnuotexa [{OK https://myschool.edu.ru/
2.2 HenpezeibHbie yrieBoiopoibI: aNKeHE, aIKA/IHCHEL, 6 1 bubmuorexa L{OK https://myschool.edu.ru/
AIIKUHBI
2.3 ApomarnyecKue yrieBoa0pObl 2 bu6mmoreka [IOK https://myschool.edu.ru/
2.4 HpUpOIHEIC HCTOUHHKH YIIICBOIOPOZIOB H X 3 1 bubmuoreka [1OK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Pa3gea 3. Kuciopoaconep:xkamue opranuyeckue coelMHEeHUs
3.1 Cnuptel. enon 3 bubmuoteka [{OK https://myschool.edu.ru/
3.2 Anbnerugsl. Kap6oHoBble kucaoThl. CoxkHbIE 2pUpBI 7 1 bubmunoreka [{OK https://myschool.edu.ru/
3.3 VrieBojibl 3 1 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3nes 4. A3oTconep:kamye OpranHndecKkue coeiMHeHn sl
4.1 ‘ Amunbl. AMUHOKHCIIOTBL. benku 3 ’ bubnuoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnea S. BeicOkoMoJIeKY JIsIpHBIE COEIMHEHHS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ bubmuotexa I{OK https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 2




11 KIIACC

Koaun4decTBo yacoB

Ne HaunMeHoBaHMe pa3aesioB H TeM POrpaMMbI K I JUeKTpouHbIC (UPpoBLie)
n/n pasi porp Bceero OHTPOJIBLHBI paKTHiec o0pa3oBare/ibHbIE pecypchl
e padoThbl KHe padoTbl
Pasznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproanueckuii 3akoH U
1.1 [Iepuonnueckas cuctema XMMUYECKUX 31eMeHTOB /1. 1. 3 Eg?ﬁ;ﬁeﬁhgooé duru/
MeHneneesa PS:AANY E—
1.2 Crpoenue BemiecTBa. MHOrooOpasue BeUiecTB 4 Egg:_?/ﬁizghlégli du.ru/
bubmuoreka IHOK
13 XMMHICCKHC peaKium 6 I I https://mvschlz)lol.edu.ru/
bubmuoreka [IOK
Hroro no pasneny 13 https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi xumms
bubmoreka [IOK
2.1 Meramer 6 I https://myschool.edu.ru/
bubmuoreka [IOK
2.2 Hewerarnst ? ! ! https://myschool.edu.ru/
but6moreka [IOK
2.3 CBs13b HEOPTAHMYECKUX M OPTAHUYECKUX BEIIECTB 2 https://myschool.edu.ru/
bubmuoreka [IOK
Hroro no paszeny 17 https://myschool.edu.ru/
Pazngea 3. Xumus u :Ku3Hb
bubmoreka [IOK
3.1 KUMHS M KUSHD 4 https://myschool.edu.ru/
Wroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




ITOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
N Kosmmuects 3
wn | Tewa ypoxa oumeon | 1| aspasanarensmine pecypens
Bcero

1 [Ipeamer oprann4eckoi XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 BH6H_H0TeKa LOK
https://myschool.edu.ru/

) Teopust cTpoeHus opranndeckux coennHennii A. M. byrneposa, eé 1 bubmuoteka [IOK
OCHOBHBIE MOJ0KEHHUS https://myschool.edu.ru/

3 [IpencraBnenue o knaccudukanuu opraHuueckux Bemniects. Homenkmnarypa 1 bubnuoreka LIOK
(cucTemarnyeckas) ¥ TPUBHAIbHBIC Ha3BAaHUS OPraHUYECKUX BEIIECTB https://myschool.edu.ru/

4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM P 1 bubmorexa [IOK
https://myschool.edu.ru/

5 MeraH 1 3TaH — NPOCTEHIINE NPEICTABUTENIN AJTKAHOB 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/

6 AJTKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubmmorexa TIOK
’ https://myschool.edu.ru/

7 OTUJIEH U MPOIUJIEH — MPOCTENIINE NMPEICTaBUTEIHN AIKEHOB 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/

8 [Ipaktuyeckas padora Ne 1. «[lomyueHue 3TuIeHa U U3y4EHUE €TI0 CBOMCTB)» 1 £H6H.H0T6Ka LOK
ttps://myschool.edu.ru/

9 Anxanuensl. byraauen-1,3 u merunOyranuen-1,3. [lonydyenue 1 bu6nuorexka HOK
CUHTETUYECKOIO Kay4yKa ¥ pe3UHBI https://myschool.edu.ru/

10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH Psi. 1 bubnuoreka [OK
AlleTHJIeH — MPOCTENHIINM NPeICTaBUTEh ATKMHOB https://myschool.edu.ru/

11 Brruucnenus no ypaBHEHHUIO XUMHUYECKON PEaKLIUN 1 BH6H_HOTeKa LOK
https://myschool.edu.ru/
12 ApeHsbl: 6eH30:1 U ToNTyoJl. TOKCMYHOCTh apeHOB 1 Eﬁgﬁﬁii&%ﬁi duru/

13 I'eneTnueckas CBsI3b yIIIEBOIOPOI0OB, MPUHAMICKAIINUX K PA3TUIYHBIM 1 bubmoreka [IOK
KJIacCaM https://myschool.edu.ru/

14 IIpupoaHbIe HCTOYHUKY YIIIEBOAOPOAOB: IPUPOAHBIN a3 U NOIMYTHHIE 1 bubnuoreka [JOK




HedTsiHBIC Ta3bl, HEDTh U MPOAYKTHI €€ epepadoTKH

https://myschool.edu.ru/

15 [IpuponHbie HICTOYHUKH YTIIEBOJOPOJOB: MPUPOAHBIN Ia3 U MOMYTHBIE bubmuoreka [IOK
He(TsIHbIE ra3bl, HEPTh U MPOAYKTHI €€ nepepadoTKU https://myschool.edu.ru/

16 KontponbsHas padora 1o pasaeny «YriieBoIopOab» BH6H_H0TeKa 10K
https://myschool.edu.ru/

17 [IpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOI U 3TaHOI. BonoponHas cBsi3b bubmorexa [IOK
https://myschool.edu.ru/

18 MHOroaroMHbl€ CIIUPTHI: 3TUICHIJIMKOIb U NIMLIEPUH BH6H.H0TeKa LOK
https://myschool.edu.ru/

19 @DeHOo: CTPOCHHE MOJIEKYJIbI, (GU3MUECKUE U XUMUYECKHE CBOMCTRA, bubmuoteka [IOK
IPUMEHEHUE https://myschool.edu.ru/
20 Anpaeruapl: GopMabICTHI U alleTAIBICTHI. AIICTOH Eﬁﬁ/ﬁiﬁhggi duru/

71 OnHOOCHOBHBIE TpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U bubmuoteka [IOK
YKCYCHast https://myschool.edu.ru/
22 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCTIOTBI» Eﬁﬁ/ﬁiﬁhgooli du.ru/

23 CreapuHOBas U OJIGMHOBAsA KUCJIOTHI, KaK MPEACTABUTENH BBICILIUX bubnuoreka [IOK
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/

24 MBpl1a Kak COJM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOLIEe AeHCTBUE bubmmorexa [IOK
https://myschool.edu.ru/

75 CrnoxHble 3¢UpbI Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [naponu3 bubnuoreka [IOK
CJIOXHBIX 2(UPOB https://myschool.edu.ru/

26 XKupsr: ruaponus, npuMeHeHne, OuoIoruyecKas pojb KUPOB BH6H_HOTeKa 1OK
https://myschool.edu.ru/

7 VYrneBoasl: coctas, Kinaccupukanys. BaxkHeimme npeacTaBuTeNu: MI0Ko3a, bubnuoreka [OK
bpykTo3a, caxapo3a https://myschool.edu.ru/

28 Kpaxmai u nenirono3a kak IpupoIHbIE MOJIUMEPHI BH6H_HOTeKa LOK
https://myschool.edu.ru/

9 KontponbHas pabota no pazzneny «Kuciaopozacoaepxaiiie opraHudeckue bubnuoreka [OK
COEJTMHEHUS» https://myschool.edu.ru/

30 AMWHBI: METUJIAMUH U aHUJIUH bubmorera [IOK
https://myschool.edu.ru/

31 AMUHOKHCIIOTHI KaK aM(OoTepHbIe OpraHMUECKUe COSTUHEHMS, UX bubnuoreka [JOK

ononornyeckoe 3HaueHue. I[lenTuant

https://myschool.edu.ru/




bubmuoreka [IOK

32 benku kak npupoaHbIE BBICOKOMOJIEKYSPHBIE COCTUHEHUS 1 https://myschool.edu.ru/
33 OCHOBHBIE IMOHITUI XUMUH BEICOKOMOJIEKYIISIPHBIX COCTUHEHUN 1 Bubmiorexa HOK
Yiip a https://myschool.edu.ru/
OCHOBHBIE METOJIbl CHHTE3a BRICOKOMOJIEKYJIIPHBIX COCTUHEHUH. bu6mmoreka [IOK
34 1
[InacTmacchl, Kayuyyku, BOJIOKHA https://myschool.edu.ru/
OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34




11 KJIACC

KoanuecTB Jlara
Ne 9JIeKTpOoHHBIE N (POBLIE
Tema ypoka 0 1acoB H3y4yeH P unpp
n/n oOpa3oBareibHbIE pecypchl
Bcero us
. bubmuoreka [IOK
1 XUMUYECKUHN dIIEMEHT. ATOM. DJIEKTPOHHASI KOH(PUTYpALlUsl aTOMOB 1
https://myschool.edu.ru/
) [lepuoanyeckuii 3axkoH u [leprnoauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB 1 bu6mmoreka [IOK
J1. I. MennieneeBa, ux cBsi3b C COBPEMEHHON TEOPHEN CTPOEHUS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M UX
" bubauorexa IIOK
3 COEIMHEHUII 10 TPYIIaM U nepuoaM. 3HaYeHUE MePUOIUIECKOTO 3aKOHA U 1
https://myschool.edu.ru/
cuctembl Xumudeckux seMeHToB .M. Menneneesa B pa3BUTUM HayKu
4 Crpoenue BemiecTBa. XUMHUUECKas CBSA3b, €€ BUIbI, MEXaHU3MBI 1 bubauorexa IIOK
00pa3oBaHMs KOBAJICHTHOH CBs3U. BomopoaHas CBs3b https://myschool.edu.ru/
5 BanentHocTh. DnekTpoorpunareabHocTh. CTeneHb okucieHus. BemecTa 1 bu6mmoreka IIOK
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS https://myschool.edu.ru/
6 [TonsaTne 0 nucnepcHbIX cucTeMax. FICTUHHBIE U KOJUIOUHBIE PACTBOPHI. 1 bubnuorexa LIOK
MaccoBas 10J1s1 BELIECTBA B pacTBOPE https://myschool.edu.ru/
7 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COCTUHEHHIH. 1 bu6mmoreka [JOK
['eneTnueckas cBA3b HEOPraHUYECKUX BEUIECTB, PA3JIMYHBIX KJIACCOB https://myschool.edu.ru/
Knaccudukanus XuMHUUeCcKUX peakiiil B HEOPraHU4eCKON U OpraHu4ecKoi BuGnnorexa [OK
8 XUMHUHU. 3aKOH COXPaHEHUsI MAaCChl BEMIECTB; 3aKOH COXPAaHEHUA U 1
https://myschool.edu.ru/
MIPEBPAIICHHS DHEPTUU NIPU XUMUUYECKUX PEAKITUIX
9 CkopocTb peakiun. OOpaTuMble peakIii. XUMHUUYECKOE PABHOBECHE 1 bubnmorexa HOK
p p - YoP p ) p https://myschool.edu.ru/
10 [IpakTuueckas pabota Ne 1. «BnusiHue pa3nuvHbIX (PaKTOPOB HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUYECKOMN peakinum» https://myschool.edu.ru/
Onektponutuydeckas nucconuanus. [loHsaTre o BOMOpOIHOM TTOKa3zaresie Butmiotexa [IOK
11 H) pactBopa. Peakuyu nonnoro oomena. ['maponn3 opraHm4ecKux 1 1
(PH) p p 1 P p https://myschool.edu.ru/
HEOPTraHWYECKUX BEIICCTB
12 OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIE peakiuu. [loHsTre 00 3meKkTposm3e 1 bubnmoreka [IOK
pacIuIaBOB U PACTBOPOB COJIEM https://myschool.edu.ru/
13 KourponsHas padora o pasneny «TeopeTnueckue OCHOBBI XUMUAN)) 1 Bubmiorexa OK
p p p y p https://myschool.edu.ru/
14 Mertamel, ux nojgoxxenue B [lepruoguyeckoit CHCTEME XUMHYECKHUX 1 bubmuoreka [IOK

anemenToB JI. . MenneneeBa 1 0COOCHHOCTH CTpOoeHUst aroMoB. O01ue

https://myschool.edu.ru/




(bu3HYEeCKre CBONCTBA METAJIJIOB

. . bubmuoreka [IOK
15 CnnaBbl METAUIOB. DJIEKTPOXUMUYECKUH Pl HAPSIKEHUH METaNIOB
https://myschool.edu.ru/
16 XUMHYECKHE CBOMCTBA BAKHEUIIIUX METAJUIOB (HATPUiL, KU, KaJIbLIUM, Bbu6mmoreka IIOK
MarHui, AIIOMUHUN) U KX COCTMHCHUI https://myschool.edu.ru/
. . bu6mmoreka [IOK
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCIMHEHUN
https://myschool.edu.ru/
. . bubmuoreka [IOK
18 XUMHYECKHE CBOMCTBA IIMHKA, Kejie3a U X COSAUHCHUN
https://myschool.edu.ru/
19 [TpakTrueckast padora Ne 2. "Pemienne sKcriepuMeHTaIbHBIX 33/1a4 110 TEME bubmuoreka [IOK
«MeTtamisi»" https://myschool.edu.ru/
20 Hewmerannel, nx nonoxenue B [leppuognyeckoi cucreMe XMuMUYECKUX bubauorexa IIOK
anemeHToB J[. 1. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB https://myschool.edu.ru/
71 ®dusnyecKkrue CBONCTBAa HEMETAIOB. AJIJIOTPOIUS HEMETAJIOB (Ha IpUMepe bu6mmoreka [JOK
KHCIIOpOoJIa, cepsbl, (hocdopa u yriaeposa) https://myschool.edu.ru/
. . bu6mmoreka [JOK
22 XUMHUYECKHE CBOMCTBA IraJIOT€HOB, CEPbl U UX COCTUHECHUI
https://myschool.edu.ru/
. . bubmuoreka [IOK
23 XuMHYecKue CBOMCTBa a30Ta, (pocodppa n uX coeTMHEHUN
https://myschool.edu.ru/
24 XUMHUYECKHE CBOMCTBA yIJIepoia, KPeMHUS U UX COSTUHECHUI bubmmorexa [IOK
yriepona, kp https://myschool.edu.ru/
. . bubmuoreka [IOK
25 [IpuMeHeHne BaXXKHEUIIINX HEMETAJUIOB U UX COCIMHEHUM
https://myschool.edu.ru/
O0001eHne U cucTeMaru3anusa 3HaHuil mo teMe «HeMmeraisny. Bubnmorexa LIOK
26 Brruucnenust no ypaBHEHHUSIM XUMHUECKUX PEAKIIUN U TEPMOXUMHYECKUE
N https://myschool.edu.ru/
pacuEThl
27 [Ipaktrueckas padota Ne 3. «PemeHne sKCIIEpUMEHTAIBHBIX 3a71a4 110 TEME bubnmoreka [IOK
"HemeTammanr"» https://myschool.edu.ru/
bu6mmoreka [IOK
28 KonTponwshas pabora mo remam «MeTtamisi» u «Hemetamb 1
https://myschool.edu.ru/
29 Heoprannueckue u opranndeckne Kuciorel. Heoprannueckue u bubnuorexa HOK
OPraHU4eCKUE OCHOBAHMUS https://myschool.edu.ru/
30 AmpoTepHbIe HEOPraHUYECKUE U OPTaHUYECKUE COCTUHEHHMS. bubnuoreka [HOK
I'eHeTnyeckas CBsI3b HEOPTAaHUYECKUX U OPTraHMYECKHUX BEIICCTB https://myschool.edu.ru/
31 Posb xuMuu B 00ecrieueHUH SKOJIOTHYECKOM, YHEPTETUICCKOM U IMUIIEBOM bubmuoreka [IOK

0€301aCHOCTH, Pa3BUTUH MEAUITUHBI

https://myschool.edu.ru/




[TpencraBnenus 06 0OLUIMX HAYYHBIX MPUHIUIIAX TPOMBIIUIEHHOTO

bubmoreka [IOK

32 IIOJIYYECHMS BAXKHEHIINX BEIECTB ! https://myschool.edu.ru/
33 UYenoBek B MUPE BEILIECTB U MAaTEPUAIIOB 1 bubmorexa LOK
https://myschool.edu.ru/
bu6mmoreka [JOK
34 XUMUA U 300pOBbE YEIIOBEKA 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34




YUYEBHO-METO/JNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OOmEcTBO ¢ OrpaHUYEHHONW O0TBETCTBEHHOCTHIO «/IPODAY;

AxkrmonepHoe obmectBo «M3narenbctBo «IIpocBemnienuney

» Xumus, 11 xknace/ I'abpuensia O.C., OOmecTBO ¢ OrpaHUYCHHON 0TBETCTBEHHOCTHIO «/IPODAY;

AxkmmonepHoe obmectBo «M3narenbctBo «IIpocBemnieruey

Beenure BapuaHT

METOAUYECKUE MATEPHUAJIBI J1SA YUUTEJIA

Beenure 1. O.C.I'abpuensn, I.I"JIpicoBa «Xumus MeTtoaudeckoe nmocoore — 6a30Bbli ypOBEHb -
M.: JIpoca 2022 ron.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01m1as XuMus B TeCTax, 3ajadax, ynpaxHeHusx. 11 kmacc»
— M.: lIpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbHblie u
MPOBEPOYHBIE pabOTHI K yueOHUKY». — M.: Jpoda, 2021 .

4. O.C.I'abpuensn, I.I"JIpicoBa, A.I.BBenenckas «Xumust 11 kimacc: HactonpHas kHura 1uist
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I.Benenckas «Xumus 11 knacc: HacronbHas kHUTa 1715
yuutens». Yacts 2 — M.: [Ipoda, 2022 rox.

6. O.C.I'abpuens, [1.B.Pemeros, U.I.OctpoymoBa «3aaauu 1o XUMUHU U CIIOCOOBI UX PELICHUS -
M.: «Ipodar, 202 1rox.

7. B.I. lenncoBa «Xumus 11 knace noypounsle miansl o yueonuky O.C.I'abpuensina,
I"I".JIsicoBoii» - Bonrorpag» Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectol mo xumuu 11 knacey», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, N.IoctpoymoB «XuUMHUYECKUI SKCIIEpUMEHT B 1mKkoje 11 kmace»; - M.:
Hpoda. —2019 rox.

IMNPPOBBIE OGPA30BATEJBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru ['azera «Xumus» u cailt [u1s yuurens «51 uay Ha ypoK XUMHK»
http://him.1september.ru
Enunas xomnexuust LIOP: ITpeameTHas kommekiust « X uMHUsI»
http://school-collection.edu.ru/collection/chemistry
EcrecTtBenHo-HayuHbIe dkciepuMeHTHI: xumus. Komnekuust Poccuiickoro o0ieo0pa3oBaTeibHOTO
noprana
http://experiment.edu.ru
AJIXUMUK: caiit JI.FO. AnukGepoBoii
http://www.alhimik.ru
Bcepoccuiickas onumnuaa mKoI5HUKOB 110 XUMUHU
http://chem.rusolymp.ru
Opranuveckasi XUMUS: AIEKTPOHHBIN YIEOHUK ISl CPEIHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru
OCHOBBI XMMHHU: JEKTPOHHBIN yIEeOHUK
http://www.hemi.nsu.ru
OTKpBITHINA KOJTEMK: XUMUS
http://www.chemistry.ru
JlucTaHIMOHHAs OMMMITHA/A TI0 XUMHH: TeJIeKOMMYHUKAIIMOHHBIN 00pa30BaTeNbHBIN MPOESKT
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