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MNOSACHUTEJIBHASA 3AIIMCKA
Pabouas nporpamMma yueGHOTro npeamera « XumMus» (0a30BbIi ypOBEHb) Ha YpPOBHE CPEJHETO OOIIEro
0o0pa3oBaHMs COCTaBJieHa Ha OCHOBe 1peOoBaHUI K pe3ysbTaTaM OCBOEHHsI MPOTPAMMBbl CPEIHETO
obmero obpazoBanus denepalbHOr0 roCyJapCTBEHHOIO 0OpPa30BaTENBHOIO CTaHAApTa CPEIHEro
obmero obpazoBanus (nanee — ®I'OC COO), DenepanbHoil 00pa30BaTENBLHON MPOTPAMMBI CPETHETO
obmero obpaszoBanusi (manee — POIl COO), DenepanbHoil pabouel mporpamMmbsl Mo y4yeOHOMY
npeamery «Xumus» (0a30BBIA ypOBEHB) (nanee — ®PII «Xumus» (0a30BbIil ypOBEHB), a TAKXKE

OpPHEHTUPOBAHA HAa LIEeJIEBbIE NPUOPUTETHI, CPOPMYJIMPOBaHHBIE B (peaepanbHOi pabodell mporpaMme

BOCIIUTaHMUSL.

OcHOBY MOAX0JI0B K pa3padboTke padoueit mporpammbel COO 1mo XMMHUH, K ONPEACICHUIO 00IIeH
CTpaTerud OOYyYeHHUs, BOCHUTAHUS U PA3BUTUS OOYYAIOIIMXCA CPEACTBAMU y4eOHOro mpenmMeTa
«Xumus» aiig 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBWJIM KOHIENTyabHbIC moiokenus ®I'OC
COO 0 B3anM000OYCIIOBJIIEHHOCTH LeJIeH, COJIepKAHNUS, Pe3YyIbTaTOB 00yUeHHsI U TpeOOBAaHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

OBIIASA XAPAKTEPUCTUKA YYEBHOT' O INTPEIMETA «XUMMS»

Xumuueckoe 00pa3oBaHUE, I0Jly4aeMO€ BBITYCKHMKAMU CpPEOHEH IIKOJbI, SIBIISETCS
HEOTHEMJIEMON 4YacThl0 UX 00pa3oBaHHOCTH. OHO CIIy’KUT 3aBEpLIAIOIIMM 3TaloM pealu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYLIUX IEJIOCTHOH CcHUCTEME
XUMHAYECKOTO 00pa3oBaHMs. DTH IIEHHOCTH KacalOTCsl MO3HAHMS 3aKOHOB NPHUPOJBI, (OPMHPOBAHUS
MHUPOBO33pEHUS U O0IIEH KyJIbTYypbl YEJIOBEKA, a TAaKXkKe IKOJIOTMUYECKH 0OOCHOBAHHOI'O OTHOLIEHHUS K
CBOEMY 30POBBIO U NPHUPOJIHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHue yyalluxcs cpeiHei
IIKOJIBI CPEICTBAMHU yUE€OHOTO IpeIMeTa « XUMUs», COIEP>KaHUE U TIOCTPOEHUE KOTOPOTO ONpeAeICHBI
B IIpOorpaMMe ¢ y4ETOM crielu (KU HayK1 XUMUH, €€ 3Ha4eHUsI B TO3HAHUU IIPUPO/Ibl U B MaTepUaIbHON
KHM3HHM OOILIECTBA, a TaKKe C YYETOM OOIIMX ILieJed U MPUHLUIOB, XapaKTepU3YIOIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI cpesiHero oduiero oOpasoBanus B Poccuiickoit @enepanun Tak, Hanpumep, npu
(OopMHPOBAaHUM COJIEpKaHUs IpeaMeTa «XUMUS» YUTEHbI CIEeIyIOUINe MOJIOKEHHUs O creunduke u
3HAYCHUW HAYKU XUMHUH:

e XuMHS Kak 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HUIpaeT OCOOYyI0 pojb B COBPEMEHHOM
LIMBUJIN3AlMU, B CO3JaHUM HOBOHM 0a3bl MarepualbHOM KyinbTypbl. OHa BHOCHUT CBOHM BKJIaJ B
(dopMHpOBaHKE PAlIMOHAIEHOTO HAYYHOTO MBILIUIEHUS, B CO3/JaHHE 1IETIOCTHOTO MPEICTaBIEHUs 00
OKpY’KaloIlleM MHUpPE KaK O €IMHCTBE NMPHPOJIBI U YeloBeKa, KoTopoe (GopMupyercs B XUMUHM Ha
OCHOBE [TOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU PUMEHEHUS

e TecHO B3aUMOJEHCTBYsI C APYTUMH €CTECTBEHHBIMU HayKaMH, XUMHsI CTajla HEOThEMIIEMON YacThIO
MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TpyJda M >KU3HU Ka)XJ0ro ujeHa

O6H.[CCTB8.. COBpeMCHHaﬂ XUMHA KaK HayKa CO3UAaTClIbHAasd, KaK HayKa BBICOKHUX TEXHOJIOT U



HampaBlieHa Ha peIICHHE TIOOATBHBIX MPOOJIeM YCTOHYMBOTO pPa3BUTHUS YEIOBEYECTBA —
CBIPBEBOM, YHEPTETHUECKOH, MUIIEBOH, SKOJIOTHUECKOI 0€30MaCHOCTH M OXPaHBI 37I0POBbSL.

B cootBercTBUU ¢ 00mmMu nessimu v npuanunamMu COO conepkanne npeamera «Xumus» (10—
11 xmaccel, 0a30BbIil ypOBEHb M3YyUEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO
MOATOTOBKY OOyYaromuXcsi, HEOOXOIUMYI0 UM JIJIsi BBIPAOOTKH MHPOBO33PEHUECKUX OPHUCHTHUPOB,
YCHEIIHOTO BKJIIOYCHHUS B JKU3Hb COLIMyMa, MPOJODKCHUS 00pa30oBaHMs B Pa3lMYHBIX 00JACTsIX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH

CocTaBngomuMy npeaMera « XUMUS» ABIAI0TCS 6a30Bble Kypehl — «OpraHudeckast XUMHsD U
«OOmiasi U HeopraHudeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI HAYKH: CUCTEMa 3HAHUH 110 HEOPTaHWYECKON XUMUH (C BKIIOUEHUEM 3HAHUN U3 001Ieit
XUMHUHU) U OpraHndeckoil xumuu. GopMUpPOBaHUE JAHHON CUCTEMbl 3HAHUN NpPHU U3YyUYECHUU IMpEeaMeTa
o0ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEI0 MHOI000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHSTHIA,
3aKOHOB M TEOPUH XUMHUH

Crpykrypa conepxkanusi KypcoB — «Opranudeckas xumus» u «OOIas M HeopraHuyeckas
XUMES» C(HOPMHUpPOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOTO TOJXOJa K HM3YyYEHHIO0 y4eOHOro
MaTepuaga M OOyCJIOBIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHWM Ha OMpPEeIeEHHBIX
TEOPETHUUECKUX YpOBHsX. Tak, B Kypce OpraHM4eCKOM XMMHUHU BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOU TEOPUHU CTPOEHUS OPraHUYECKUX COCIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
AIEKTPOHHBIX TIPEJCTABIICHUN O CTpocHHH BemecTB CBeleHUs 00 M3ydaeMbIX B Kypce BEIIeCTBax
JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB JIO CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX coelnHeHuH. B
Kypce OpraHu4eckod XUMHH TOJYy4yaloT pa3BUTHE CHOPMUPOBAHHBIE B OCHOBHOW IIKOJIE
MepBOHAYAIIbHBIC TIPEACTABICHUS O XUMUUYECKOW CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW pEeaKIUU

[Tox HOBBIM yTIIOM 3peHus B peaMeTe « XUMUs» 6a30BOro YpOBHSI pacCMaTpUBAETCS U3YUESHHBII
B OCHOBHOM IMIKOJIE TEOPETUYECKUH MaTepual M (PAKTOIOTHYECKHE CBEICHHS O BElIeCTBaX U
XUMHUYECKON peakinuu Tak, B 4acTHOCTH, B Kypce «OOmas U HEOpraHUYECKass XUMUS yUalIuMCs
MPEAO0CTABIIAECTCS BO3MOXKHOCTh OCO3HAThH 3HAYEHUE TIEPUOIMUECKOTO 3aKOHA C OOIIETEOPETHIECKUX U
METOJIOJIOTUYECKUX TMO3UIIUHN, TITy0kKe MOHATh UCTOPHUYECKOe U3MeHeHne (QYHKIMI 3TOro 3aKOHa — OT
obo01maroniei 10 00bICHAOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMI O BaKHEHMIIMX BEHIECTBaX, MX COCTaBE, CTPOEHHUM, CBOWMCTBAX W
MPUMEHEHUU, a TAKXKe€ O XUMHYECKUX PEaKIHIX, WX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHMS
nononHsierca B Kypcax 10 u 11 kinaccoB aneMeHTamMu CoAepKaHus, UMEIOIUMHU KYJIbTYPOJIOTHUECKHUI
U TPUKIAIHON XapakTep. DTH 3HaHHs CIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMHUH C JAPYTUMHU
HAayKaMH, pacKpbIBalOT €€ pojb B MO3HABATEIBHOM W MPAKTUYECKOW MESITEIbHOCTH 4YEJIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBAXXEHUS K MPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKUX

l'IpI/IJ'IO)KCHI/Iﬁ XAMHHU, TIOMOT'alOT BBITYCKHHKY OPUCHTUPOBATLCA B O6H.[CCTBCHHO 1 JHUYHOCTHO



3HAYUMBIX MPOOIEMax, CBI3aHHBIX C XUMHEH, KPUTUUECKHA OCMBICIUBATHL HHPOPMAIUIO U TPUMEHSTh
€€ JUIsl IOMOJIHEHUS 3HAaHU I, PELIEHUS UHTEIUIEKTYJIbHBIX U AKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIBCKUX
3ana4 B nienom copeprkanue yueOHOro npeamera « XuMus» JaHHOTO YPOBHS U3YUYE€HUS OPUEHTUPOBAHO
Ha (OPMUPOBAHUE y YUYAIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMAaHUS (PUIOCO(DCKUX UACH,
TaKMX KaK: MaTepUATBbHOE €JUHCTBO HEOPTaHWYECKOTO W OPraHUYeCKOro MHpa, 00YCIOBIEHHOCTH
CBOWCTB BEUIECTB MX COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTb IPUPOAHBIX SBICHHU IyTEM
IKCIIEPUMEHTa H PEIICHHUS TPOTHBOPEYHMA MEXKIy HOBBIMH (DaKTaMH H  TEOPETHYECKUMU
MPENOChUIKAMHU, OCO3HAHHE POJIM XUMUU B PELICHUHU SKOJOTHYECKHX MpoOiieM, a Takke mpobdiieM
cOepekeHUsI SHEPreTHUYECKUX PECYPCOB, ChIPbsl, CO3JJaHMU HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mutane pemieHus 3a7ad BOCIUTAHUS, PA3BUTHUS U COIUAIHM3AIMHA OOYYAIONIUXCS TPUHSATHIC
MPOrpPaMMOMN TMOAXOJbl K ONPEACIICHUIO COJIEPXKAaHUS U IOCTPOEHHUS NPEAMETA MPEIyCMATPUBAIOT
(dbopMUpOBaHUE Yy yUYalINXCsS YHUBEPCATbHBIX yUE€OHBIX JACUCTBUI, UMEIOIMX 0a30BOE 3HAYCHHE IS
Pa3IMYHBIX BUIOB AESITEILHOCTU: PEUICHHs MpoOJieM, MOWCKa, aHamu3a U 00paboTku MHpOpMaIH,
HEOOXOMUMBIX JUISI TPUOOPETCHUS ONBITA IPAKTUYCCKOW W HCCIICIOBATEIILCKON e TEIBHOCTH,
3aHUMAIOLIEH BaKHOE MECTO B MIO3HAHUM XUMUHU.

HEJIA U 3AJAYHU YUYEBHOI'O TIPEIMETA «XUMUWUS»

B npakrtuke npenojaBaHusi XMMUU KaKk B OCHOBHOM, TaK U B CPEAHEN LIKOJIE, IPU ONPEACIICHUH
COJIEP/KATEIIbHOM XAapaKTEPUCTUKU UEJIEH M3YYEHHs MpeIMETa HANpPaBICHUEM MEPBOCTEIICHHON
3HAYUMOCTH TPAIUIMOHHO TpH3HAETCS (OPMHUpPOBAHUE OCHOB XHMHUYECKOM HAyKH Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOU JEATENHHOCTH YEJIOBEKA U KaK OJTHOI'O U3 KOMIIOHEHTOB
MHUPOBOM KyJbTypbl. C METOOUYECKON TOUYKU 3PEHUSI TAKOM MOJAXOJ K ONPEAEICHUIO LEeJIeH U3yYeHUs
MPEIMETA SIBJSECTCS BIIOJIHE ONPAB/IaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUs TIIaBHBIMHU IEISIMU W3YUEHUS MpeaMeTa « XUMUS» B CpeaHen
1IKoJie Ha 0230BOM YPOBHE SIBIISIFOTCS:

¢ hopMHpOBaHHE CHUCTEMBbl XMMHUYECKHUX 3HAHUI Kak Ba)KHEHIIEH COCTaBJISIONIEH eCTEeCTBEHHO-
HAy4YHOM KapTUHBI MUPA, B OCHOBE KOTOPOH JiexKaT KIIFOUEBbIe MOHATHUS, PYHIaMEHTAIbHBIE 3aKOHbI
U TEOPUUM XUMHH, OCBOCHHE s3blKa HAyKH, YCBOCHHE W IIOHMMaHUE CYIIHOCTH JOCTYIIHBIX
00001IeHNIT MHPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJIEHWE C HCTOpHEH HX pa3BUTUS U
CTaHOBJICHHUS;

¢ hopMHpOBaHKE U Pa3BUTHE TIPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEHIIECTB U XUMUYECKHIX
peakmuii, HEOOXOAUMBIX ISl TPHOOPETCHHS YMEHHH OPHUEHTHPOBATHCS B MHUPE BEIIECTB M
XUMHYECKHUX SBJICHUN, UMEIOLMX MECTO B IPUPOJE, B IPAKTUYECKONU U MOBCEAHEBHOM )KU3HH;

®pa3BUTHE YMEHUI U CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAONIOJEHHEM U OOBSICHEHHEM
XUMHYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TpaBHI OE30MacHOTO OOpalleHHs C BElIeCTBAMHU
Hapsny ¢ atim coaepskatenbHas XapaKTEpUCTUKA LETer U 3a]1a4 U3YyUCHHS IIPEIMETA B IPOTpaMMe

YTOYHCHA MU CKOPPCKTHPOBAaHA B COOTBCTCTBHU C HOBBIMU IIPHOPHUTETAMU B CUCTEME 0611161"0



cpenHero oOpazoBanusst CeromHs B TMpeNoJaBaHUM XUMUU B OONbIIEH CTEMEeHH OTHAETCS

MPEANOYTeHNE TMPAKTUYECKOH KOMIIOHEHTE COJepXaHUs OOYyYEeHHs, OPHEHTUPOBAHHON Ha

MOATOTOBKY BBIIYCKHUKA IIIKOJIBI, BJAJCIOIIETO0 HE HAa0OpOM 3HaHWMM, a (YHKIMOHAIbHON

IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHUSIMU aKTUBHOTO MOJIyYE€HUS 3HaHUN U TPUMEHEHUS UX B

peanbHOM KU3HU AJI PEHICHUS] TPAKTUYECKUX 3a]1ay.

B o710l CcBsi3M mpu M3ydeHUH TpenMeTa «XHUMHUs» JOMUHUPYIONIEe 3HAYCHHE MPUOOPETaroT
TAaKWeE LN U 3a]1a4U, KaK:

eananTanus OOYy4alOUIMXCA K YCJIOBUSM JTUHAMHUYHO Pa3BUBAIOLIETOCS MHUpa, (HOpPMUPOBAHUE
WHTEJUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOATEJIbHOMY MPUHATUIO T'PAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMSX,
CBSI3aHHBIX C BEILIECTBAMH U X IPUMEHEHUEM;

e hopmupoBaHue y OOyYaIONMUXCS KIFOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHIA), WMEIONIUX
YHUBEpPCAJIbHOE 3HAYCHHUE JJIsi PA3MYHBIX BHUJOB JEATEILHOCTH: pEIIeHUs MpoOJeM, MOUCKa,
aHaym3a ¥ 00paboTku WH(MOPMANHMK, HEOOXOIUMBIX JUISI TMPUOOPETEHHS OIbITa ACSITEILHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B IO3HAHMM XUMHUHU, a TaKXKe JUIsl OLCHKUM C IO3ULMM
HKOJIOTMUYECKOM 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M
YEJIOBEKA U IIPUPOAHYIO CPELY;

®pa3BUTHE I[IO3HABATEJIBHBIX HWHTEPECOB, MHTEIJICKTYaIbHBIX H TBOPYECKUX CIOCOOHOCTEH
o0yJaromuxcsi: CIMOCOOHOCTH CaMOCTOSITEIBbHO MPUOOpPETaTh HOBBIC 3HAHHWS 10 XHMHH B
COOTBETCTBUM C >KM3HCHHBIMHU ITOTPEOHOCTSMHU, HCIIOJIB30BAaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKAa W aHalu3a Y4eOHON U Hay4YHO-TOMYJISPHON HMH(GOpMalUd XUMUYECKOTO
coJiepKaHus;

e popMupoBaHHWE ¥ pa3BUTHE Yy OOYYAIOUIUXCS aACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOII01aTeIbHOCTH, COOPAHHOCTH, aKKYypaTHOCTH, KOTOPbIE 0OCOOEHHO HEOOXOJAUMBI, B YACTHOCTH,
MIPU TUTAHUPOBAHUH U TTPOBEACHUN XUMHYECKOTO SKCIIEPUMEHTA;

® BOCIIHUTAaHUE Yy OOYyYaromuxcsi yOSKIEHHOCTH B TYMAHHCTHYECKOW HAMpPaBIICHHOCTH XUMUH, €&
BOKHOM pOJM B PEHICHHH TIO0ATBHBIX TMPOOJIEM pPaIMOHAIBHOTO MPHUPOOTOIB30BaHMUS,
MONOJIHEHHSI JHEPreTHUYECKUX PECYpCOB M COXPAHEHHUS MPUPOJHOTO PABHOBECHUS; OCO3HAHUS
HE00X0UMOCTH OEPEKHOTO OTHOIIECHHUS K MPUPOJAE U CBOEMY 3J0POBbBIO, a TaKKe MPUOOPETEHUS
OTIBITa WCTIOJB30BAHMS TOJIYYCHHBIX 3HAHUHN IS MPUHSITHS TPAMOTHBIX PENICHUN B CHUTYalMsX,
CBSI3aHHBIX C XUMUYECKUMH SBIICHHUSIMHU.

Henrm wu 3amaun wW3ydeHHs TMpeaMera «XHUMHUS» TOIYYWIA TOAPOOHYH METOAMYECKYIO
WHTEPIIPETAINIO B pa3jese mporpammbl «lnaHupyembie pe3yibTaThl OCBOCHHSI PEAMETay, O1aroaaps
gemy o0ecrieueHo YETKOe MPEICTAaBICHUE O TOM, KaKie 3HAHHUS U YMEHUS HMEIOT MPSIMOE OTHOIIICHUE K
peanu3anui KOHKPETHOM LIEJH.

MECTO YYEBHOI'O IPEJJIMETA «XUMMUS» B YYEBHOM IIJIAHE



B cucreme cpennero oOmiero o6pazoBanus «XuUMuUs», U3ydaemas Ha 6a30BOM ypOBHE, IpU3HAHA
00s13aTeNbHBIM Y4EOHBIM MPEJIMETOM, BXOISIIUM B COCTaB HpeAMETHOW obnactu «EcTecTBeHHBIE
HayKkn». Y4eOHBIM IIJITaHOM Ha €€ M3y4YeHHE OTBEeICHO 68 yueOHBIX YacoB, o 1 yacy B Henento B 10 u
11 kyaccax COOTBETCTBEHHO.

COILEPKAHUE YYEBHOI'O ITIPEIMETA «XUMMUSD»
10 KJIACC. OPTAHNUYECKAS XUMUA
TeopeTnyeckne 0CHOBbI OPraHUYeCKO XMMHMH
[Ipeamer opraHnyeckoi XUMHUH: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B NOJIyYEHUU HOBBIX
BEIIIECTB U MaTepuaaoB Teopus CTpOCHUSI OpraHuYecKux coennHeHuit A M byTiepoBa, €€ OCHOBHBIE
nojoxkerns CTpyKTypHbIE (OPMYIJIBI OpraHWYECKHX BemecTB ['omoiorus, m3oMepus XUMHUECKas
CBSI3b B OPraHUYECKUX COETMHEHUSAX — OJMHAPHBIE U KPaTHbIE CBSI3U
[IpencraBnenre o kiaccUpUKalUKU OpraHudyeckux BemlecTB HoMeHkiIaTypa OpraHudeckux
COCMHEHMI (CcUCTeMaTHuecKas) W TPUBHAIbHBIC Ha3BaHMs BAXKHEWUIINX IPEJACTABUTENEH KIIacCOB
OpPraHUYECKUX BEILECTB
OKClepUMEHTAJIbHbIE METO/bl M3yUEHUS BEIIECTB W HUX MPEBPALICHUH: O3HAKOMJIEHHE C
oOpa3laMi OpraHMYecKMX BEIIECTB U MaTepHallaMd Ha HX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpPraHMYECKUX BEIIECTB; HAOJIOJCHHE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPTraHUYECKUX BEUIECTB NIPU HArpeBaHUU (ILIaBJICHHE, OOYTIIMBAaHUE U TOPEHHE)
YriaeBoaopoasl
AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKHUM AL, Meran u »3TaH — MpocTeine
MPEJICTABUTENN alKaHOB: (pU3MYecKre M XUMUYECKUE CBOMCTBA (pEaklMy 3aMeleHUS U TOPEHHS),
HaX0X/IEHNUE B IPUPOJIE, MOTyUEHUE U IPUMEHEHNE
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKHI psii. DTWIEH M NPONWIEH — MPOCTEHIIne
NPEJCTaBUTENIN AIKEHOB: (U3MYECKHMEe M XUMHUYECKHE CBONCTBA (peakiuM TUAPHUPOBAHUS,
raJOreHUPOBaHUS, THAPATAlUH, OKHCICHUS U MOJIMMEPU3aLNH ), TOJTYYeHHUE U IPUMEHEHHE
Anxaguensl: byramuenl,3 u wmerunOyraauenl,3: cTpoeHHe, BaKHEWIINE XUMHUYECKHE
cBoicTBa (peakius noauMmepusanun). [lonydeHne CHHTETUUECKOT O KayuyKa U pe3UHbI
AJNKHMHBI: COCTaB M OCOOEHHOCTU CTPOEHHUS, TOMOJOTMUYECKUI psi. ALETHIIEH — MpocTeHInit
NPEJCTaBUTENIb AJKMHOB: COCTaB, CTPOEHHUE, (U3MYecKHMe M XHUMHYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAILIUN, TOPEHUS ), TOJIyYeHUE U IPUMEHEHHE
Apensl: benzon: cocraB, cTpoeHue, (PUINUECKHE U XUMHUYECKHE CBOMCTBA (peakiuu
raJJOreHUPOBAHUS U HUTPOBAHUS ), IOJTyUYEeHUE U TpUuMeHeHune. Toryou: coctaB, CTpoeHHe, pU3nIecKue
U XMMHMUYECKHE CBOMCTBA (pPEaKILMM TaJOr€HUpPOBAHMS M HUTPOBAHUS) MOJIYYEHHE U IPUMEHEHHE.
ToxcuuHOCTh apeHoB. ['eHeTnyeckas CBs3b MEX/y YIJIEBOJAOPOIaMU, MPUHAAIEKAIUMHI K PA3IUYHBIM

Kj1accaM



[TpupoHbIe HCTOYHUKH YTIIeBO10po10B: [Ipupoaublil ra3 u nonytHsie HedTsAHBIE ra3bl. Hed1hb u
e¢ mpoucxoxaeHue. CrnocoObl mepepaboTKM He(TU: TMeperoHka, KpPEeKHHI (TEPMUYECKHUH,
KaTaJIMTU4eCcKui ), nuposu3. IIpoxykTsl nepepadboTku HedTH, UX IPUMEHEHHUE B IPOMBILIICHHOCTH U B
ObITy. KaMeHHBIH yroibs U IPOAYKTHI €ro nepepaboTKH.

OKClIepUMEHTAJIBHBIE METO/bl M3YUEHUS BEIIECTB U HUX IPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3uaMu IjacTMacc, KaydyyKoB M pe3uHbl, Koiuiekimu «HedTs» m «Yromb»; MonmenupoBaHue
MOJIEKYJI YTJIEBOJIOPOIOB U TaJOr€HONPOU3BOIHBIX; MPOBEACHUE MPAKTHYECKONH PabOThI: MOTy4YeHUE
JTHJIEHA U U3yYEHUE €T0 CBOMCTB

PacuérHble 3anaun

Bbruucnenus mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO
BELIECTBA WM MPOJAYKTa peaklUu M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO M3 MCXOJHBIX
BEIIECTB WU NPOJYKTOB PEaKI1H)

Kucnopoacoaepxamue oprannyeckie CoeiMHEHUs!

[IpenenpHbIe OTHOATOMHBIE COUPTHL: METaHOI U ATAHOI: CTPOCHUE, PU3UUECKUE U XUMHUECKUE
CBOMCTBAa (peakluMM C aKTUBHBIMU MeETalllaMH, TaJIOT€HOBOJIOPOAAMH, TOpPEHUE), NPUMEHEHUE.
BonoponHeie cBsI3u MeXIy MOJEKyJIaMu CHUpPTOB. JlelicTBME METaHOJa W 3TAHOJIA HAa OpraHUu3M
4eJI0BEKa

MHoOroaToOMHBIE CHHPTHI: DTUJICHTIIMKONb U TIUIEPUH: CTPOEHHUE, (PU3MUeCKre U XUMHUYECKUE
CBOICTBa (B3aMMOJAEWUCTBHE CO LIEIIOUYHBIMM METalIaMU, Kau€CTBEHHAsl PEaklMsi Ha MHOTOATOMHbIE
cnupThl). JleicTBUE HAa OpraHu3M uyesoBeka. [IpuMeHeHue riuneputa u STUISHIJIMKOJIS

@DeHoJ: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOHCTBA. TOKCHMYHOCTH (eHoa
[Ipumenenue denomna.

Anpneruapl U KeToHbl: DopManbaeru, aleTalnbAerua: CTPOCHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBA (peaKLMU OKUCIIEHNS U BOCCTAHOBJICHHU S, KAUECTBEHHBIE PEAKILIUN), IOJyYEHUE U IPUMEHEHNE

AneToH: cTpoeHue, (QHU3MUECKMe U XMMUYECKHE CBOMcTBa (peakluu OKHCICHHS H
BOCCTAHOBJICHMSI ), IOJyUYE€HUE U IPUMEHEHHE

OAHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KHUCIOTHI: MypaBbuHasi W YKCyCHas KHUCJIOTHI:
cTpoeHue, (u3NYeckue M XMMHUYEeCKHe CBOWCTBa (CBOMCTBa, oOIIMe JUIsd Kjacca KHUCIOT, peakIus
TepuHKaINN), TOTyYeHHEe U mpuMeHeHne. CTeaprHoBast M OJIEMHOBAs! KUCIOTHI KaK MPEJCTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. MbljIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JeiicTBHE

CrnosxHble 3QHUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Haponu3 ciaoxkHbIX 3¢upoB. Kupsl.
I'mpponus xupos. [Ipumenenue xxupos. buonorunueckas posib )KUPOB

VYraeBoapl: coCTaB, KJIAcCH(PHUKAIMS YTIeBOJAOB (MOHO, AM W mojucaxapuiabl). ['mroko3za —
MPOCTEHIINI MOHOCAXapU/I: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbl, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA

(B3aumoneiictBue ¢ ruapokcugom meau(ll), okuciaenne ammuadHbM pacTBOpoM okcuja cepedpa(l),



BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bI), HAXOKJCHHUE B MPHUPOJIE, IPUMEHEHHE, OUOIOTHYECKas! POJIb.
®otocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3bI

Caxapo3a — npeacTaBUTENb UCAXAPUI0B, TUAPOIINA3, HAXOKACHHUE B IIPUPOJIE U IIPUMEHEHUE.

Kpaxman 1 neironosa Kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalla U LEeJUTF0JI03b]

du3nyecKkue 1 XMMUYECKHUE CBOICTBA Kpaxmaiia (TUIpOJIN3, KAUeCTBEHHAs! PEAKIIHS C HOI0M).

DKcIepuMEeHTaTbHbIE METOABI M3YUEHUS BEIIECTB U UX MPEBPALCHUN: TPOBEACHUE, HAOIIOIeHUE
U ONHCAHHUE JEMOHCTPALMOHHBIX OIIBITOB: TOPEHUE CIIMPTOB, KAUECTBEHHBIC PEAKLUU OJHOATOMHBIX
cnupToB (OKucieHue AsTaHona okcuaoMm Menu(ll)), MHOroatoMHeBIX cHuUpTOB (B3auMojeicTBUE
rauiepuHa ¢ rugpokcuaoMm Meau(ll)), anpaerupoB (OKMCIEHHME aMMHUAYHBIM PAacTBOPOM OKCHJIA
cepedpa(l) u runpokcugom meau(1l), B3aumoneicTBre Kpaxmaia ¢ HOI0M); IPOBEIeHNE TPAKTUIECKON
paboThI: CBOIMCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaun

Bbruucnenus no ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BELIECTBA WJIM MPOJYKTa peaklUu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH)

A3oTcoaep:Kalye OpraHuyecKne CoeANHeHUs!

AmuHbl. MeTuiaMUH M aHWIMH: COCTaB, CTpPOEHHE, (pU3MUecCKHe M XMMHUYECKHE CBOICTBa
(ropeHue, B3auMOIEHCTBUE C BOJOM U KMUCIOTAMHU)

AMUHOKHCIIOTHl KaK amM(OTepHbIe OpraHWYecKHe coenuHeHHs. DU3nveckue W XUMHYECKHE
CBOWCTBA aMUHOKHCJIOT (Ha puMmepe ruuuHa) buonorndeckoe 3HaueHne aMMHOKUCIIOT. [lenTuabt

benku xak npupoHbIe BBICOKOMOJIEKYJIIpHBIE coeMHEHNs. [IepBrudHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa 0enkoB. XMMHUECKHE CBOMCTBA OEJIKOB: TMAPOJIN3, AEHATYpallus, KaYeCTBEHHbIE peaKLuu
Ha OeNKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUYEHUS BEIECTB U UX NPEBPAILCHUN: HAOII0AeHNE U ONMCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEIKOB IPU HArPEeBaHUH, LIBETHBIE peaKIui OEJIKOB

BricokoMO/IeKYJISIPHBIE COEUHEHHS

OcCHOBHbIE TOHATUS XMMHHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEPHU3ALNM, CPEAHsIST MOJIEKyssipHas macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHNUN — MOIUMEPU3ALIUS U ITOTUKOHACHC AU

[InacTmacchl (OTUATHIIEH, MTOJIUIIPOIIUIIEH, TOJTUBUHMWIXIOPH, NOAUCTUpO). HaTypanbHblil u
CUHTETUYECKHE KayuyKu (OyTaJHEeHOBBIM, XJIOPOMPEHOBBIA M N30MPEHOBLIN). BonokHa: HaTypagbHbIE
(XJI0TOK, 1IEpCTh, HIENK), UICKYCCTBEHHBIE (ALIETAaTHOE BOJOKHO, BUCK03a), CHHTETUYECKHE (KallpOH U
JaBCaH). DKCIEPUMEHTAJIBHBIE METOJAbl M3YyYEHHUS BEIIECTB U UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTrHblie CBSI3H.



Peanuzanus MeXnpeaIMETHBIX CBA3€M IpHM HM3ydeHUMM opraHuueckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX TMOHATHUN, TaK W MOHATUH,
SIBJISIFOLUXCS] CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHOHAYYHOI'O LIMKJIA

OOmue ecrecTBEHHOHAYYHbIC MOHSATHUS: SBJICHHE, HAY4YHBIH (DakT, TUMOTE3a, 3aKOH, TEOPHS,
aHallM3, CHHTE3, KIAacCHU(pUKALUs, TEPUOAMYHOCTh, HAONIOJCHUE, W3MEPEHHE, OKCIICPHUMEHT,
MOJIETTMPOBAHUE

®usuka: marepus, dHEPrusi, Macca, aroM, JJIEKTPOH, MOJIEKYyJa, SHEPreTUYECKUW YpPOBEHb,
BELIECTBO, TEJO, 00BEM, arperaTHOe€ COCTOSHHUE BEIECTBAa, (GU3UYECKUE BEIMYMHBI M €IWHHUIBI UX
U3MEPEHUS

buonorus: kmerka, opranu3M, Ouochepa, oOMEH BeEHIECTB B OpraHusme, (GOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BElIecTBa (OCTKU, YIIIEBOIBI, KHUPHI, (HEPMEHTHI)

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOILIUBO, PECYPCHI

TexHonorusa: NUIIEBbIE NPOIYKTHI, OCHOBBI PALMOHAIBHOIO IHUTAaHHUS, MOIOIIME CpPEJCTBA,
JICKapCTBEHHBbIE W KOCMETHMYECKHE MpenapaTbl, MaT€pUAIbl U3 HCKYCCTBEHHBIX M CHUHTETHYECKHX
BOJIOKOH

11 KIIACC. OBILIIAA U HEOPITAHUYECKAA XUMUA

Paznen 1. TeopeTuueckue 0CHOBBI XUMHH

XUMHYECKHUH 3JIEMEHT. ATOM. SIIpo aroma, U30TOMbI. DIEKTPOHHAsE 000JI0UKa. DHEPreTUYECKUE
YPOBHHU, ITOAYPOBHU. ATOMHBIC OpOUTaNH, S, P, d 351eMeHThI. OCOOCHHOCTH PacIpeIeTICHUS AICKTPOHOB
0 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHAS KOHPUTYpALIKsI aTOMOB

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux aineMeHToB [[.M.Menneneesa.
Ces3p  mepuonuueckoro 3akoHa U Ilepuoanueckoil CHUCTEMBI XHUMHYECKHUX diemeHToB [l

N.MenneneeBa ¢ COBpPEMEHHOM TeOpUel CTPOEHUS aTOMOB 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHMYECKUX AJIIEMEHTOB U O0pa3yeMbIX MU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYIIaM U
nepuoiaM 3HauyeHUe NEPUOJUYECKOTO 3aKOHA B Pa3BUTUU HAYKH

Crtpoenue BeniecTBa. XUMHUYECKask CBA3b. BUIbI XUMHUYECKOH CBsI3HM (KOBAJICHTHAS HETIOJISIPHAS U
MOJISIpHAsI, MOHHAsA, MeTaJuInueckas) . MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOM XUMHUYECKOW CBS3H
(oOMeHHBIN U AOHOPHOAKIENTOPHBIN). BomopoaHas cBsi3b. BaqeHTHOCT. DNEKTPOOTPHUIIATETLHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI

BemectBa MONEKYISIPHOTO W HEMOJIEKYJSPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBl KPHUCTAUIMYECKHUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBAa BEIIECTB OT THIA
KPUCTAIUIMYECKON PEIIETKH

[Tonstne o mucnepcHbIXx cucTteMax. VICTHHHBIE W KOJUIOMAHBIE PacTBOpbl. MaccoBas J0Jist
BEIIIECTBA B pACTBOPE

Knaccudukanmst Heopranmdeckux coeauHeHuil. HoMeHkmarypa HEOPraHMYECKHX BEIIECTB.

I'eneTnueckas CBA3b HCOPTaHNUYCCKUX BCHICCTB, MPUHAMJICIKAIINX K Pa3JIMYHBIM KJIaCCaM



Xumuueckass peakuus. Knaccudukanms XHMHYECKUX peakIMd B HEOPraHUYECKOH H
OpPraHMYECKON XMMHUU.3aKOH COXPAaHEHUs MAcChl BELIECTB; 3aKOH COXPAaHEHUS U MPEBPAILEHUs S3HEPTUN
IIPU XUMUYECKHUX PEAKIMAX

CkopocTh peakuuu, €€ 3aBHUCHUMOCTb OT pa3inyHbIX (akropoB. OOpaTHMble peEaKIHUH.
Xumnueckoe paBHoBecue. DaKTOPHI, BIUAIOIINAE HA COCTOSHUE XMMUYECKOro paBHoBecus. IIpuHiun
Jle IlaTense

OnexrponuTuyeckas auccounarysi. CuibHbIe U ciadble 3eKTpouThl. Cpeaa BOJHBIX PAaCTBOPOB
BEIIECTB: Kucias, HelTpanbHas, wenouHas. [lonsrue o BogopogHoM mnokasarene (pH) pactBopa.
Peakiun nonHoro ooMeHa. ['uposin3 HeoOpraHM4eCKuX U OPraHMueCKUX BEIIECTB

OxuCaUTENBHO-BOCCTAHOBUTEbHBIE peaklinu. [IoHsATHE 00 351€KTPOIN3€E pacIlaBOB U PaCTBOPOB
cosield. [Ipumenenune anexrpoausa

OKcIepUMEHTAIbHbIE METO/BI U3yUeHHs BEILECTB M MX IPEBpAIlEeHUl: AeMOHCTpalus Tabuil
«Ilepuonuyeckas cucrtema xuMuueckux osieMeHToB J[ W MenneneeBa»; u3ydyeHue Mopenen
KPUCTAUTMIECKUX PEIMIETOK; HAOIIOICHHE M ONMCAHKNE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznokeHue IMepoKcHaa BOJOpOJa B INPUCYTCTBUM KaTalau3aTopa, ONpEAESICHUE CPelbl pacTBOPOB
BEIIECTB C IOMOUIbIO YHUBEPCAIBHOIO MHAMKATOpPA, PEaKIUM HOHHOrO oOMEeHa); IpOBEACHUE
IpaKTU4YecKoi paboThl «BiusHue pa3nuyHbIX (aKTOPOB HA CKOPOCTh XMMUYECKON peaKIum»

Pacuérneie 3anaun

Pacuérel mo ypaBHEHUSM XUMHYECKMX PEaKLHMH, B TOM 4YHCIIE TEPMOXHMHYECKHE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BaHUEM MOHATHUS «MACCOBAs A0 BEILIECTBAY

Paznen 2. Heoprannuyeckasi XumMus

Hemeramnsl. Ilomoxxenne HemeramioB B Ilepmonnueckod CUCTEME XHMHMYECKHX JJIEMEHTOB
J.M.MenzeneeBa u 0COOEHHOCTH CTPOECHUS aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIJIOB. AJUIOTPONUS
HEMEeTaJlJIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriepoa)

XUMHUECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TalOreHOB, Cephl, a30Ta, (hocdopa, yrieponaa u
KPEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHUI)

[IpuMeHeHne BaKHEHIIMX HEMETAUIOB M UX coeauHeHud. Mertauibl. [lonoxkeHne MeTaioB B
Ilepuonnueckoit cucreme xumuueckux snemeHToB [ M MengeneeBa. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000J04YeK aToMoB MeTamiaoB. O6mue ¢uszndeckue cBoiictBa MeTayioB.. CIuiaBbl
METAJIJIOB. DJIEKTPOXUMHUYECKUI psiJl HAPSKEHUI METalIOB

XWMHYECKUE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJIWH, KAJIBIMA, MAarHUMA, aTIOMHHHMH,
IIUHK, XpPOM, XKeJe30, MeJlb) U UX COeTUHEHUI

OO6mue crocoOb! monyyeHus meramioB. Metamtyprusi. Kopposust MetaminoB. CriocoObl 3aIuThl
oT Koppo3uu. [IpruMenenne MeTamioB B ObITY U TEXHUKE

DKcriepuMeHTaNIbHbIE METO/bl M3YYEHHs BELIECTB U UX IMPEBPALEHUI: M3ydyeHUE KOJUIEKLINUU

«MeTtamisl u CIIJIaBBID», 06pa3u0B HCMCTAJJIOB; PCUHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4; HaGJ’IIOI[eHI/Ie n



OIMCaHME JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aWMOJICHCTBHE TUAPOKCHIA ATFOMHHHUS C
pacTBOpamMH KUCJIOT U LIEI0YEH, KaUECTBEHHBIE PEAKIIMHA HA KATUOHBI METAJUIOB).

PacuérHble 3anaun

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELECTBA, MAcce UM
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIISCTB; pacu€Thl Macchl (00BEMa, KOIMYECTBA
BELIECTBA) IIPOJYKTOB PEAKIMH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECU

XuMUS ¥ )KU3Hb

Ponp xumuu B obOecneueHUM 3KOJOTHYECKOW, SHEpreTHYecKOM M MUIIEBOM Oe30MacHOCTH,
pa3BuTUN MeaULIMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB U XUMUYECKUX PEAKLIUM

[IpencraBnenus 00 OOMMX HAyYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOJTYYEHHUS BaKHEHIINX
BEILIECTB

YenoBek B MHpE BELIECTB M MAaTEpPUANIOB: BAaXHEHUIINE CTPOUTEIBHBIE MAaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTe€puallbl, KpacKH, CTEKJIO, KEpaMHKa, MaTepuaibl s 3JIEKTPOHHUKH,
HaHOMAaTepHaJlbl, OpraHM4EeCKHE U MUHEPAJIbHBIE y100peHus

XHMHMS ¥ 310POBBE YEJIOBEKA: IIPaBUJIa MCIOJB30BaHUS JIEKAPCTBEHHBIX IIPENApaToOB; IPaBUIIA
6€3011aCHOT0 MCII0JIb30BaHUS IPENapaToB OBITOBON XUMHU B IOBCEAHEBHOM KU3HU

Me:xnpeaMeTHbIE CBSI3U

Peanuzanus MeXnpeaMeTHBIX CBsI3€l MpU M3y4eHHUH OOLIell ¥ HeopraHudeckod xumuu B 11
KJIacce OCYUIECTBISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOUIMX €CTEeCTBEHHOHAYYHBIX MOHATHH, TaK U
MIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEIMETOB €CTECTBEHHOHAYYHOT'O LIUKJIA

OOwre ecTeCTBEHHOHAyYHbIe IMOHATHUSA: HayudHbIH (DaKT, ruUmoTesa, 3aKOH, TEOPHs, AHAIM3,
CUHTE3, KJacCU(PUKaIus, IepUOAUYHOCTb, HA0IOIEeHUE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHNE,
SIBJICHUE

@®usuka: Marepus, HHEPrus, Macca, aroM, DJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIll,
pallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYeCKUi YpOBEHb, BEIIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIIMYMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb

buonorus: kierka, opraHusM, 3KocuUCTeMa, Onocdepa, MaKpOM MHUKPODJIEMEHTbI, BUTAMUHBI,
O0OMEH BEIIEeCTB B OpraHu3Me

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI

TexHonOrMsA: XMMHYECKas MPOMBIIUIEHHOCTb, METAJUIyprUs, INPOU3BOJACTBO CTPOUTEIbHBIX
MaTepUajoB, CETbCKOX03MCTBEHHOE IPOU3BO/ICTBO, MUIIEBasi IPOMBIIUIEHHOCTh, (hapMalleBTUYECKas
[IPOMBIILIIIEHHOCTb, IIPOU3BOACTBO KOCMETHUYECKHUX IIPENapaTroB, MPOU3BOACTBO KOHCTPYKIUOHHBIX
MaTepHuasoB, dJIEKTPOHHAs IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS» HA
YPOBHE CPEJHEI'O OBILIHEI'O OBPA3OBAHUA



®I'OC ycranaBnmuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS OOYYAOIIMMHCS MPOrpaMM
cpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METAlpPEIMETHBIM U TMpeAMETHBIM). HayuHo-
METOJIMYECKOM OCHOBOM ISl pa3pabOTKH MIIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

JIMYHOCTHBIE PE3VYJIbTATHI

B cooTBeTCcTBUY C CHCTEMHO-/1EATEILHOCTHBIM MTOIX0/I0M B CTPYKTYpE JIMYHOCTHBIX PE3YIbTAaTOB
OCBOCHUS TNpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUS BBIACICHBI CIEAYIOIINE
COCTABJISIFOLIHE:

— OCO3HaHWe OO0YYaIOUIMMHCS POCCHMCKONW TIpa)XAaHCKOW HIECHTHYHOCTHU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIIPEAEIEHUIO;

— HaJM41e MOTHUBAIMU K OOYYCHHIO;

— IeJIeHaNpaBlIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JUYHOCTH HA OCHOBE KIIFOYEBBIX
[EHHOCTEN ¥ UCTOPUUECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

— TOTOBHOCTh M CIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBAaTHCA B CBOEHU JEATEIHLHOCTH
[IEHHOCTHO-CMBICTIOBBIMH YCTaHOBKaMU, IPUCYIIIUMU IEJTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

— HaJU4Ke NMPaBOCO3HAHUS SKOJIOTHUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBHUTh LIETTU U CTPOUTH
YKU3HEHHbIE IJIaHBbI

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHUS MPEAMETa « XUMUSD) JOCTHUTAIOTCS B CAMHCTBE YICOHOU H
BOCITUTATEIbHOMN JEATEIbHOCTH TAMHA3HH B COOTBETCTBUH C TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€ajJaMH POCCHUUCKOIO TPa)kJIaHCKOro OOIIeCTBa,
OPUHATHIMU B OO0IIECTBE HOPMAaMHM M TPaBUJIAMHU MOBEACHHUSA, CIIOCOOCTBYIOIIMMHU MpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBIICHUSI IMYHOCTH 00YUaIOIIUXCS

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTPAKAIT CPOPMUPOBAHHOCTH OMBITA
MO3HABATENBHON U IPAKTHUECKOM EATEIHHOCTH 00YYAIOIIUXCS 110 pealn3aliy MPUHATHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'paxk1aHCKOTO BOCTIMTAHUS:

— OCO3HaHUS O0YYaIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OOSI3aHHOCTEH, YBAXKEHHS K
3aKOHY U MPABOMOPSIIKY;

— TMPEICTaBIEHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEXKJIMYHOCTHBIX OTHOIIEHWH B
KOJIJIEKTHUBE;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCATEIHHOCTU MPHU CO3JAaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATENbHBIX 33124, BHINOJTHEHUH XUMUYECKIX IKCIIEPUMEHTOB;

— CHOCOOHOCTH MTOHUMATH U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY B apTyMEHTHI JPYTHUX MPU
aHAJIN3€ Pa3TUYHBIX BUJOB YUECOHOU IEATETLHOCTH;

2. [TaTpuOTHYECKOTO BOCIIUTAHUS:

— HCHHOCTHOT'O OTHOIICHUA K HCTOPUICCKOMY U HAYYHOMY HACJIICIUIO OTE€YECTBEHHOM XHUMUU,



— YBa)XEHUS K MMPOIIECCY TBOPUECTBA B O0JIACTH TEOPUU U MPAKTHUECKOTO MIPUMEHEHUS XUMUH,
OCO3HaHUs TOTO, YTO JOCTHIKEHHS HAyKH €CTh PE3yJbTaT JUITMTEIbHBIX HAONIOJCHUN, KPOMOTIUBBIX
AKCIEPUMEHTAIBHBIX IIOUCKOB, TOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB;

— WHTEpeca U MO3HABATEIIbHBIX MOTHUBOB B TIOJYYCHHH U TTOCIICIYIONIEM aHaIu3e HHPOPMAITIT
0 MEPEOBBIX JOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3. IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

— HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

— CIOCOOHOCTH OIICHMBATh CHUTYalllH, CBSI3aHHBIE C XUMHUYECKUMHM SIBIICHUSMH, U TIPUHUMATH
OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHOH-PABCTBEHHBIE HOPMbI U LICHHOCTH;

— TOTOBHOCTH OILIEHMBAaTh CBOE IIOBEICHUE M IIOCTYIIKM CBOMX TOBApUIUEH C MO3ULHUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIECTBUN STUX MOCTYIIKOB;

4. ®opMUPOBaHUSI KYJIbTYPbI 310POBbSI:

— TIOHMMaHHUsl IIEHHOCTEH 370pOBOro M 0O€30MacHOro ooOpas3a >KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUISCKOMY 37I0POBBIO;

— COOJIIOIeHUs TTPaBWII 0€30ITaCHOTO OOPAICHMSI C BEIIECTBAMHU B OBITY, TOBCETHEBHOM KU3HU
U B TPYJIOBOH JESTEIBHOCTH;

— MOHUMAaHUS EHHOCTHU MPAaBWJI UHIUBUAYAIHHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEICHUS
B CHUTYallMsiX, YTPOXKAIOIIUX 3J0POBBIO W JKU3HHU JIIOJEH; OCO3HAHMS TOCJIEICTBUM W HETPUSTUS
BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTr0Jisl, HAPKOTUKOB, KypEHUs);

5. TpyaoBOro BOCIIUTAHUS:

— KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIENOBATENbCKONW AESITeNbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUAX JICATEIBHOCTH;

— YCTaHOBKM Ha aKTHBHOE Yy4YaCcTH€ B PEIIEHWU TMPAKTHUYECKUX 3a7a4 COLUATBLHON
HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJiacca, MIKOJbI);

— HHTEepeca K MPaKTUIeCKOMY M3yUeHUI0 podeccuii pa3muyHoro poja, B TOM YUCIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

— YB@XKEHUsI K TPYIY, JIOJSIM TPYia U pe3ysibTaTaM TPYAOBOU JIeATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIyallbHON TpaeKTOpUU 0Opa3oBaHUs, Oyayiieit
npodeccun U peanusandyd COOCTBEHHBIX XM3HEHHBIX IUIAHOB C YUYETOM ITUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6. DKOJIOTHYECKOTO BOCIIUTAHHS:

— 9KOJIOTHYECKH IIeIeCO00Pa3HOr0 OTHOMICHUS K MPUPOJE, KaK MCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

— TOHUMAaHMS TJI00aJTBFHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM, BIUSHUS HYKOHOMHUYECKUX

MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;



— O0CO3HaHHS HEOOXOIMMOCTH WCIOJIB30BAHUS JOCTHKCHUNA XMMHUHU JJIS PEIICHUS BOIPOCOB
paLMOHAIBHOIO IIPUPOJOIIOJIb30BAHNS;

— AKTUBHOT'O HEMPUATHUSA JCHCTBUM, IPUHOCAIIUX BPEJ OKPYXKaIOLIeH IPUPOJHON Cpese, yMEHUS
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOIMYECKHE IMOCIEACTBUS NPEANPUHUMAEMbIX JNEHCTBUN U
IIPEAOTBPALIATh UX;

— HQJIW4YUA Pa3BUTOIO HKOJIOTMYECKOTO MBIIIICHUS, SKOJOTMYECKOM KYJBTYpBI, OIbITa
NEeATEIbHOCTH YKOJIOTMYECKOM HAIIPaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCSI MU B II0O3HABATEIILHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM NpaKTHKE, CIIOCOOHOCTM M YMEHHsSI aKTHUBHO IPOTHBOCTOSATH
UIe0JIOruH XeMohoouu;

7. LleHHOCTH HAYYHOI'O MO3HAHMS:

— cOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM U OOILECTBEHHOM MPAKTUKH;

— IOHMMaHUs cHeun(puKd XMMHUHM KaK HayKd, OCO3HaHus e€ poiu B (OpMHUPOBAHUU
PalMOHAIBLHOIO HAYYHOI'O MBILIUIEHHUS, CO3JaHUH LEIOCTHOTO MPEACTaBICHUs 00 OKPYKAIOLIEM MUpE
KaK O €IMHCTBE MPUPObI U YEJIOBEKA, B I03HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEN U peleHnH IpodiieM
COXPAHEHHUs IPUPOJHOTO PABHOBECUS;

— yOexIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHUHU JJIi COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTHYECKOM HAPaBICHHOCTH U BaKHOW POJIH B CO3JaHUU HOBOM 0a3bl MaTepHUaIbHOM KyJIbTYPHI,
pelIeHnn rJ100aabHbIX NPo0IeM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPIrETUUECKOH,
MUILIEBOM U 3KOJOrMYeCcKOl 6€30MaCHOCTH, B Pa3BUTUH MEAMLIMHBI, 00ECIIEUEHUH YCIOBUH yCIIETHOTO
TPyZAa U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOT0 YJeHa O0IIeCTBa;

—  ECTECTBEHHOHAyYHOM TIDAMOTHOCTH: IIOHMMAaHHs CYIIHOCTM METOJIOB IIO3HAaHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH HUCITI0JIb30BATh MOTyYaeMble 3HaAHUS I aHaIn3a
U OOBSACHEHMs SIBJICHUN OKPYXAIOIIEro MUpa M MPOUCXOAALINX B HEM HM3MEHEHUI; yMEHUs JenaTh
00OCHOBAHHBIE 3aKJIIOUEHHS] HA OCHOBE HAayYHBIX ()aKTOB M MMEIOLIMXCS JAHHBIX C LEJbIO MOIyUYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSITEIbHO MCIOIb30BaTh XUMUUECKHUE 3HAHUS JJISl pelIeHus IpobiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

— WHTEpeca K MO3HAHUIO U UCCIIEA0BATENIBCKON EATEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH K HEINpPEPhIBHOMY O0Opa30BaHUI0O M CamM000pa3oBaHUIO, K
aKTUBHOMY IOJIYYE€HUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

— UHTepeca K 0COOEHHOCTSM TpyJa B pa3JInYHbIX cepax NpodhecCHOHATBLHON 1eATEIbHOCTH

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ynbTaThl OCBOCHUSI y4eOHOTO IMpenMera «XHMMHUsS» Ha YPOBHE CPEIHEro

oOuiero o0pa3oBaHUsl BKJIIOYAIOT: 3HAUMMBbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUSI O0YyYarOIIMXCS

MCKIAUCHTUIIIIMHAPHBIC (Me)KHpCI[MCTHLIC) O6H.I€Hay‘-IHBIC MOHATHA, OTpaXarolmue MHCIOCTHOCTb



HAyYHOW KapTHHBI MHUpa U CIEU(UKY METOJIOB MMO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, DYHEPTUs, SIBICHHE, MPOIECC, CUCTEMa, HAYYHBIM (DaKT, MPUHIINI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSs, HCCIIEIOBaHHME, HAOIIOJEHHWE, U3MEPECHHUE, SKCICPUMEHT W D );
yYHUBEpCaJbHbIE ydeOHbIE JeHCTBUS (TIO3HABaTEIbHbIE, KOMMYHHUKATHBHBIC, DETYJISTHBHBIC),
obecnieunBaromue (GopMUpoBaHHWE (PYHKIHMOHATHHOW T'PAMOTHOCTH W COLMATBHOW KOMIICTCHIIUU
o0ydaromuxcsi; CIOCOOHOCTh OOYYArOIIMXCS HCIOJIh30BaTh OCBOCHHBIC MEXKIUCIUTUIMHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC YUCOHbIC NEHCTBUS B MO3HABATEIHLHOW U COLUATBHON
MIPaKTHUKE

MeranpeaMeTHbie  pe3yJbTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIHHBIMH  YUCOHBIMH
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMU

OBnazneHne YHUBEPCATBHBIMU YICOHBIMU ITO3HABATEILHBIMU JCHCTBHUSIMHU:

1. ba3oBBIMH TIOTMYECKUMH JCHCTBUSIMM:

—  CaMOCTOATEIbHO (OPMYIUPOBATH U aKTyaIU3UpPOBaTh MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpuBarth;

— OMNpeNeNsaTh UEIN JACSITeIBHOCTH, 3a/JaBas IMapaMeTpbl U KPUTEPUU HX JOCTHXKCHHS,
COOTHOCHUTH PE3YyJIbTaThl IEATEIHLHOCTHU C MOCTABICHHBIMH LIETSIMU;

— WCIOJIb30BaTh IPH OCBOCHHMHM 3HAHWW MPUEMBI JIOTHYCCKOTO MBIIUICHHS — BBIICIATH
XapaKTepHbIC TPU3HAKU TOHATUHN U YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE
TOHSTHSI ISl OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBIICHUIA;

— BBIOMpATh OCHOBAHUS M KPUTEPHH JIJIs KJIAaCCU(DHUKAIIMY BEIIECTB U XUMHUYECKUX PEAKIIU;

— YCTaHABIIMBATh IPUUUHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBICHUSIMU;

— CTPOUTH JIOTHYECKUE PacCyKIeHUs (MHIYyKTUBHBIC, IETyKTUBHBIC, 110 aHAJIOTHH), BBISABIISITH
3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B PACCMATPUBACMBIX SBJICHUSAX, (POPMYyIMpPOBATH BHIBOABI M
3aKJII0YCHUS;

— MPUMEHSTh B MpOIecCe TMO3HAHHS HCIONb3yeMble B XUMHUU CHMBOJUYECKHE (3HAKOBBIC)
MOJIeNIA, TIPEOOPA30OBBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKHM 3HAK (CHMMBOJI) DJIEMEHTA,
XuMudeckas GopMmyiia, ypaBHEHHE XUMHUYECKON PEaKIui — TPU PEIICHUH YUYeOHBIX MO3HABATEIHHBIX
U TPaKTHUYECKUX 3a]ay, IMPUMEHSITh Ha3BaHHBIE MOJIEIbHBIE MPEICTABICHUS [Js1 BbISBICHUS
XapaKTEPHBIX TPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHUECKUX PEAKIIHii;

2. Ba3oBeIMH HcCIEI0BATENLCKUMH IEHCTBASIMU:

— BJIaJIETh OCHOBAaMHU METO/I0B HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUN;

— (¢dopMmynupoBaTh LEMH W 3a7aud HCCIEAOBaHWs, WCIONb30BaTh I[IOCTABICHHBIE U
CaMOCTOSITENTLHO CPOPMYITUPOBAHHBIE BOMPOCH B KAY€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI ISt
(hopMHUPOBAHKS TUITOTE3HI TTO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUM,

— BIAJETh HaBBIKAMH CAMOCTOSITEILHOTO TIUIAHUPOBAHUS M TPOBEACHHUS YUCHUYECKUX

OKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHMHA HaGHIOI[aTB 3a XOAOM IIponecca, CaMOCTOATCIIBHO



MIPOTHO3UPOBATH €TO pe3yJIbTaT, (HOpMyINpOBaTH 000OIEHHS U BEIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yIbTaTOB MCCIIEOBAHUS, COCTABIATH 00OCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;

— NpUOOpeTaTh OMBIT yYEHUUECKON HCCIIeI0BATENbCKON U MPOSKTHOM 1€ATEIbHOCTH, IPOSBISAThH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHHOMY IOMCKY METOJOB PEIICHUs MPaKTHUYECKUX 3ajad,
MPUMEHEHHIO PAa3JInYHBIX METO/IOB MIO3HAHMS,

3. Ilpuémamu paboThI ¢ HHPOPMAITUECH:

— OPUEHTHUPOBATHCS B PA3IMUHBIX HCTOUYHHKAX MH(POPMALIUHU (Hay4HO-TIONYJIIpHAs JTUTEepaTypa
XUMHUYECKOT'0 COJIep KaHus, CIIpaBOUHbIe TocoOus, pecypcsl UHTepHeTa), aHaIM3upoBaTh HHGOPMAIUIO
pa3IMyYHbIX BHUJIOB M (OpPM MPEICTaBICHUS, KPUTUYECKH OLIEHWBAaTh €€ JOCTOBEPHOCTh H
HETMPOTUBOPEUUBOCTb;

— (¢opMynaHpOBaTh 3aMpPOCHl U NPUMEHITH pPA3TUYHBIE METOAbI IMPH MOHUCKE M OTOOpe
uH(popMaly, HeOOXOAUMOMH /IJIsl BBIMOHEHUS YUeOHBIX 33a4 ONpeAeaEHHOrO TUIIA;

— mpuoOpeTaTh OMNBIT MCIOJNb30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

— CaMOCTOSITETIbHO BBIOMpATh ONTUMAIBHYIO (hOpMy TpeAcTaBiIeHUs HH(POpMaruu (CXeMBbl,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U T I);

— UCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA TpH paboTe ¢ XuMU4ecKor nHbopMarueii:
NPUMEHSATh MEXIpeaAMeTHbIe ((U3uyeckre W MaTeMaTH4YecKhe) 3HAKW M CHMBOJIBL, (OPMYJIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

— HCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH

OBnazneHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JICHCTBUSMU:

— 3aJ]aBaTh BOIMPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBI B XOJI€ JUAIOTa W/WIN JUCKYCCHH,
BBICKa3bIBaTh HUJEH, POPMYJIMPOBATH CBOHM MPEJIOKEHHS] OTHOCUTEIBHO BBITTOJHEHHS TIPEIOKEHHON
3aJ1auu;

— BBICTYIIaTh C Mpe3eHTaluell pe3yJlbTaToB I03HABATEIbHOM JEATENbHOCTH, MOIYYEHHBIX
CaMOCTOSITENTFHO WJIM COBMECTHO CO CBEPCTHHKAMH NPH BBITOJHEHUH XUMHUYECKOTO IKCTIEPUMEHTA,
MPAKTUYECKOH pabOTHl 1O HCCIEJOBAHUIO CBOMCTB M3YYa€MBIX BEUIECTB, pPEAM3alUU Y4eOHOTO
npoekta M (HOpMyIUpOBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX HCCIENIOBAaHUNA MyTEM
COI'JIACOBAHUS MO3ULUH B X07e 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OgnajieHre YHUBEPCATBHBIMH PETYJISTHBHBIME JICHCTBUSMHU:

— CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIIATH CBOIO ITO3HABATEIBHYIO JIEATEIHHOCTS,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBaTH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
IpeJularaeMblii aITOPUTM IEHCTBUIA MPH BHITOJHEHNUH YUEOHBIX U UCCIIEI0BATEIbCKHUX 33/1a4, BRIOUPATh
HanOosiee 2 (HEKTUBHBIA CMIOCOO UX pelIeHUs C YYETOM TMOyYEHUS HOBBIX 3HAHWM O BEIIECTBAX M
XUMHAYECKHX PEaKIUsIX;

— OCYHICCTBJIATH CAMOKOHTPOJIb CBOEM AeITeIbHOCTH Ha OCHOBE CaMOaHalIn3a U CaMOOIICHKH.



HNPEIMETHBIE PE3YJIBTATBI (10-11 knaccsl)

[IpenMeTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO 00IIEero o0pa3oBaHMsl M0 XUMUU HA
0a30BOM ypOBHE OpPHUEHTHPOBAHbI Ha OOECHEYeHHE MPEUMYIIECTBEHHO OO0IIe00pa3oBaTeIbHON U
OOIEKYIbTYpPHOM MOAroTOBKM oOydaromuxcs. OHM BKJIIOYAIOT crneuuduueckue sl y4eOHOro
npenMera «XUMHEs HAyYHbBIC 3HAHUS, YMEHHS U CIIOCOOBI JICHCTBHI IO OCBOCHHIO, MHTEPIIPETALIUU U
peoOpa30BaHUIO 3HAHMIA, BUJIBI JEATSIILHOCTH IO MOJTYYCHUIO HOBOTO 3HAHUS U TIPUMEHEHUIO 3HAHUHT
B Pa3jMYHBIX YYeOHBIX U PEATbHBIX KH3HECHHBIX CHTYAIUsX, CBS3aHHBIX C XUMHUEH. B mporpamme
MIPEAMETHBIE PE3YIbTaThl PEACTABICHBI 110 TOJaM U3YUYEHUS.

HPEIMETHBIE PE3YJIBTATHBI 1O KIIACCAM:

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckast XuMHUs OTPaKaroT:

1) chopMHPOBAaHHOCTH MPECTABICHUN: O XMMHYECKOW COCTABJISIONICH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SBJICHUI IPUPObI, B GOPMUPOBAHUU MBILIUICHUS U KYJIbTYPbI
JUYHOCTH, € (YHKIIMOHATBHONW TPAMOTHOCTH, HEOOXOIMMOW JJIs PEHICHUS MPAKTUYCCKUX 3alad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpelie;

2) BlageHuE CUCTEMON XMMUYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOIOIATAIOIINE TOHITUS
(XMMUYECKUIl ~ DIIEMEHT, aToM, OJJEKTpOHHas o0O0oJlouka aToMa, MOJIeKyJla, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XUMUYECKAsl CBsA3b, CTPYKTYpHas Gopmyra (pa3BépHyTast M COKpamEHHAsI),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTICPOAHBIN CKeNeT, (yHKIIMOHATIbHAS TPYIIA, paguKal,
M30Mepusl, U30MEPbl, TOMOJIOTHYECKUH psAJl, TOMOJIOTH, YIIEBOAOPO/IbI, KUCIOPOJ U a30TCOAECpKALINE
COEIMHEHHS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3B€HO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS]); TEOPUU U
3aKOHBI (TEOpHUs CTpOEHUs oOpraHudeckux BemecTB A.M.ByTinepoBa, 3aK0H COXpaHEHHS] MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHMS, JICKAIIHE B
OCHOBE MOHMUMAaHUS MPUIMHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBICHUHN, (DaKTOJIOTHUECKHUE CBEICHUS
0 CBOMCTBaX, COCTaBe, MOTYyUYEeHUHU U 0€30MaCHOM HCTOIb30BAaHUH BAXKHEHIIIMX OPraHMYECKUX BEIIECTB
B OBITY Y MIPAKTUYECKOMN JCATEIHHOCTH YEIOBEKA;

3) chopMHUPOBAHHOCTh YMEHUH BBISBJISITH XapaKTePHbIC MIPU3HAKU MOHITHH, yCTAHABINBATH MX
B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATUS IPU ONMCAHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHUYECKUX COETUHEHU;

4) chopMHPOBAHHOCTh YMEHUM HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJII COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOW) (HOpMYNl OpraHUYECKUX BEIIECTB M
YpaBHEHUN XUMUYECKHX PEAKIMI; M3rOTaBIMBATH MOJEIM MOJEKYJ OpPraHMYECKHUX BEIIECTB IS
WJUTFOCTPAIIMM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOECHUS;

5) chopMUPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAJIC)KHOCTh W3YYEHHBIX OPTaHUYECKHX
BELIECTB 10 UX COCTaBY M CTPOEHUIO K OINpeAeIEHHOMY KJIacCy/TpyIine COeAMHEHUH (YIJIeBOAOPOIbL,

KHUCJIOPOA U a30TCOACPKAIUC COCAUHCHUA, BBICOKOMOJICKYJIAPHBIC COCI[I/IHGHI/IH); JdaBaTb UM Ha3BaHUA



o cucremarnyeckoil HomeHkinatype (IUPAC), a Takyke IpuBOANUTE TPUBUAJIBHBIE HA3BAHUS OTIEIIBHBIX
OpPraHUYECKUX BEIIECTB (ITHJICH, TMPOIMWIEH, AaleTWIEH, OSTUICHIJIMKONb, TIHUIEPHH, (eHod,
dbopmanpaerus, ameranblIeruji, MypaBbUHAas KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAs KHCJOTAa,
CTeapMHOBAasl KMCIIOTA, III0K03a, (PpyKTO3a, KpaxMall, LIeJUII0J1034a, TIUIHH);

6) chOpMHUPOBAHHOCTb YMEHHS OIpPENEeNATh BHIbI XWMHYECKOH CBSI3M B OPraHUYECKUX
COEUHEHUX (OJIMHAPHBIE U KPATHBIE);

7) cpOopMHUPOBAHHOCTh YMEHHS HPUMEHSTH MOJOXEHHS TEOPHUH CTPOCHHUS OPraHMYECKUX
BemiecTB A.M.bytnepoBa 1151 00bCHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTAaBA U CTPOCHUS;
3aKOH COXPaHEHUs MacChl BEIIECTB;

8) chopMUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh COCTAB, CTPOCHUE, PU3HUECKUE U XUMUICCKUE
CBOMCTBA TUIIMYHBIX NPEACTABUTENECH Ppa3IMYHBIX KJIACCOB OPraHMYECKHX BELIECTB (METaH, 3TaH,
STUJICH, IpONWIEH, aueTwieH, Oyraauenl,3, mermnOyraauenl,3, OeH301, METaHO], 3TaHOI,
STUJICHIJIMKONb, TIMLEPHH, (EHOJN, aleTanblIerui, MypaBbHHAas U YKCYCHas KHUCIOTBI, TJIIOKO3a,
Kpaxmall, [[eJIIK0J103a, aMUHOYKCYCHAsl KMCII0Ta); WIIOCTPUPOBATH FEHETUYECKYIO CBS3b MEKYy HUMU
YpaBHEHHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHH C UCIIOJIb30BAaHHEM CTPYKTYPHBIX (OPMYIT;

9) copMHUPOBAaHHOCTh YMEHMSI XapaKTepU30BaTh UCTOYHUKU YTJIEBOJOPOJHOIO ChIpbs (HE(TH,
IPUPOJHBIN Tra3, yrojb), CIOCOOBI MX MepepabOTKH M NPAKTHUECKOE IPUMEHEHHE IPOJYKTOB
nepepadboTKH;

10) chopMupOBaHHOCTh YMEHUH TIPOBOJINUTEH BEIYUCIICHHS TI0 XUMHUYECKHM YPABHEHHUSIM (MAaCCHI,
00bEMa, KOJMYECTBA HMCXOAHOTO BELIECTBA WIM IPOJIYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 UCXOJHBIX BEILECTB WM IPOAYKTOB PEAKIMHN);

11) chopMHupoBaHHOCTH YMEHHM BialeTh CUCTEMOM 3HAHUH 00 OCHOBHBIX METOJIaX HAYyYHOTO
MIO3HAHUS, UCHIOJB3YEMBIX B XMMHUU NPU W3YUEHHUM BEIIECTB M XMMMUYECKUX SIBJICHUH (HaOmroneHue,
U3MEpeHue, HKCIEPUMEHT, MOJIEIMPOBAHUE), HCIOIb30BaTh CHUCTEMHbIE XMMUYECKME 3HAHMS IS
IPUHATHS PEIICHUH B KOHKPETHBIX JKMU3HEHHBIX CHUTyalUsX, CBA3aHHBIX C BEILIECTBAMH U HX
MIPUMEHEHHUEM;

12) chopMHUpPOBAaHHOCTh YMEHMH COOJNIO/ATh MpaBWia MOJIb30BAHUS XUMHMUYECKOH MOCYIOW U
71a00paTOpHBIM 000pYy/IOBaHMEM, a TaK)Ke MpaBuiia OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

13) chopMHUPOBAHHOCT, YMEHMM IUIAHUPOBATH W BBINOJHATH XUMUYECKHI HKCIEPUMEHT
(mpeBpallleHusl OpraHUYEeCKUX BELIECTB IPU HarpeBaHUU, MTOJIyYeHHE STUJICHA U U3yYEHUE €r0 CBOWCTB,
KayeCTBEHHBIE PEAKIIMM OPraHMYeCKUX BEIECTB, JAEHATypauus OeNKOB NpU HAarpeBaHWUHU, LBETHBIE
peakiu O0elIKOB) B COOTBETCTBUH C ITPABUIIAMH TEXHUKH O€30MaCHOCTH NMPH 0OPAIEHUH C BEIIECTBAMU
1 1a00paTOpHBIM 000PYIOBaHUEM, MPEJCTABIATh PE3yIbTaThl XUMUYECKOTO 3KCIIEpUMEHTa B opMme
3aliCH YPAaBHEHMH COOTBETCTBYIOUIMX peakuuid U (GOopMyaupoBaTh BBIBOJABI HAa OCHOBE ATHX

pE3yJIbTATOB;



14) cpopMHUPOBaHHOCTh YMEHUH KPUTUYECKH AaHAIM3MPOBATH XHUMHUYECKYI0 HH(OpPMAIIHIO,
II0JIy4aeMyto 13 pa3HbIx ucrouHukos (CMU, UnTepHeT u ap);

15) chopMupoBaHHOCTh yMEHUH COOMIOAATH IpaBWila SKOJOIMUYECKH LIEJIecO00pa3HOro
MIOBEJCHMSI B OBITY U TPYJOBOH AEATENBHOCTH B LIENSAX COXPAHEHUSI CBOETO 37J0POBbS U OKpY Karolei
IIPUPOJHOM Cpeabl; OCO3HABATh OIIACHOCTb BO3JCUCTBUS HA >KUBBIE OPraHU3MbI OIPEICIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHMMAas cMbIciH Tokasarens [IJIK, mosicHITP Ha mpuMepax CrocoObl
YMEHBIIECHUS U IPEJOTBPAIICHUS UX BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

16) nns oOywaromuxcs € OrPaHUYEHHBIMH BO3MOKHOCTSIMHU 3[J0POBbS: YMEHHE HPUMEHSTbH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIA;

17) nuis crnenbix U CabOBUIAIMX O0YUYAIOMIMXCS: YMEHHE HCIIOJIb30BaTh PENbe(hHO TOYCUHYIO
cucremy obo3HaueHwuii JI bpaiins nms 3anucu xumudeckux Gopmyi

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4eckasi XuMHUs» OTPaKaroT:

1) chopMupoBaHHOCTH MPEACTABICHUN: O XMMHUYECKON COCTaBISIONICH €CTCCTBCHHOHAYYHOM
KapTHHBI MUPA, POJIM XUMHUH B IIO3HAHHUH SBJICHUI TPUPO/IBI, B (POPMHUPOBAHNHN MBIIUICHUS U KYJIbTYPbI
JMYHOCTH, €€ (PyHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMMOMN /sl pelleHHs] MPAKTUYECKUX 3a/1ad U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOIHON CpeIe;

2) BlaJieHUuE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHITUS
(XMMHYECKHUI JIEMEHT, aTOM, H30TOII, S, P, d 3JEeKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJEHTHOCTh, JIEKTPOOTPHULIATEIIBHOCT, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAsI, METAJUIMYECKasi, BOJOPOHASA), KPUCTAIIIMUECKas PELIETKA, TUIIBI XMMUYECKUX
peaknuii, pacTBOp, SJIEKTPOJUTHI, HEIIEKTPOIUTHI, DJICKTPOIUTHYECKAs IUCCOLUALNS, OKUCIHUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peaklMi, XUMUYECKOE PABHOBECUE; TEOPUH U 3aKOHBI (TeOpHUs
NEKTPOJINTUYECKON INCCOLMALIAN, Teproandeckuil 3akoH I I MenneneeBa, 3ak0H COXpaHEHMSI MacChl
BEIIECTB, 3aKOH COXPAHEHUs U MPEBPALICHUs SHEPIUU MTPU XUMHUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHMHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKallde B OCHOBE IIOHWMaHUs
MPUYUHHOCTY U CHCTEMHOCTH XHMHUYECKHUX SIBICHHUH, (AKTOJIOIMYECKHE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEHUHU U O€30MaCHOM MCIIOJIb30BaHUM Ba)KHEHIINX HEOPraHWYECKHX BELIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa;

3) copMUpPOBAaHHOCTh YMEHUH BBISABIIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTAHABIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MIPU ONMCAHUN HEOPTAHMYECKUX BEIIECTB U
UX NpEBPALLEHUN;

4) chopMHPOBAHHOCTb YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JJISI COCTABIICHHS
(dbopMyI1 BelIeCTB U ypaBHEHUN XMMUYECKUX peakiuil; cucreMatuieckyto HomeHkiarypy (IUPAC) u
TPUBHUAJIbHBIE HA3BAHUS OTAENbHBIX HEOPraHMUECKHUX BELIECTB (YrapHblIil ra3, yIJIeKHCIbIi Ta3, aMMHaK,

ramésas HN3BCCTh, Heram€éHas HU3BCCTh, IIUTHEBAA COda, MTUPUT U I[p);



5) chopMUpOBaHHOCTH YMEHUN OINpPENENATh BAJCHTHOCTh M CTEMEHb OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHMSIX DPA3JIMUYHOIO COCTaBa; BUJ XUMHYECKOH CBs3M (KOBaJEHTHAs, MOHHAs,
MeTaJuInYecKas, BOJOPOAHAS) B COAMHEHUX; TUIl KPUCTAJUINYECKOHN PeETKY KOHKPETHOIO BELIECTBA
(aToMHasi, MOJEKYJspHas, HOHHAs, METa/NIMYecKas); XapakTep CpeAbl B BOJHBIX pacTBOpPax
HEOPraHWYECKUX COCIUHEHUI;

6) chopMUPOBAHHOCTh YMEHUI yCTaHABIMBAThH NMPUHAIJICKHOCTh HEOPTaHMYECKUX BEIIECTB IO
X COCTaBy K ONpeeNEéHHOMY KiacCy/Tpymnie COeIUHEHUH (IIPOCThIEe BEIIECTBA — METAUIBl U
HEeMeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHUIBL, COJIH);

7) copMHUPOBAHHOCTh YMEHMI PACKPBIBATh CMBICI Ieproguueckoro 3akoHa /I I Menneneesa u
JIE€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIYIO, OOBSICHUTEIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKIIUH;

8) copMHUPOBaHHOCTH YMEHHI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX
aneMeHToB 1—4 mnepuonoB Ilepuoauueckoit cucteMbl xumuyeckux siaemeHToB J[ M Menneneena,
UCHOJb3Yysd IOHATUS «S, P, dIJEKTPOHHBIE OpPOMUTANM», «IHEPreTHMUECKUE YPOBHH»; OOBICHATH
3aKOHOMEPHOCTH M3MEHEHUsl CBOWCTB XMMHUYECKUX AJIEMEHTOB M MX COEIMHEHUHN 10 NepuojaMm u
rpynmaMm [lepuoanueckoit cucteMsl XUMUYeCKUX 1eMeHToB /| 1 Menneneesa;

9) copMHUPOBaHHOCTh YMEHMH XapakTepU30BaTh (OIMMCHIBaTh) OOIIME XMMHYECKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB; MOATBEP)KIATh CYLIECTBOBAHNE N'€HETUUYECKON CBS3U
MEXJly HEOpPraHM4eCKMMM BELIECTBAMHM C IOMOIIBIO YPAaBHEHHUH COOTBETCTBYIOLIMX XHUMHUYECKHX
peakuuii;

10) chopMHPOBAaHHOCTh YMEHHUS KJIACCU(PHUUUPOBATH XMMHUYECKHE PEaKUUH IO Pa3IMuHbIM
IpU3HAKaM (YUCIIy U COCTaBy pearupyrolluxX BELIECTB, TEMJIOBOMY 3(PQEKTy peakluu, U3MEHEHUIO
CTETeHEN OKUCIIEHUS AIEMEHTOB, 00paTUMOCTH PEAKIMH, YUACTHIO KaTaanu3aTopa);

11) chopMHUpOBaHHOCTH YMEHHI COCTABIATh YPABHEHUS PEAKIMN pa3IMYHbIX TUIOB; MOJHBIE U
COKpaIlléHHbIE YPAaBHEHMs peaKLMii HOHHOTO OOMEHa, YUUThIBasl YCJIOBUS, IPU KOTOPBIX 3TH PEaKLUH
UAYT A0 KOHIIA;

12) chopmMupoBaHHOCTH YMEHUI MPOBOANUTH PEAKIIMH, TOATBEPKIAIONINE KaUECTBEHHBIN COCTaB
Pa3IMYHbIX HEOPraHMYECKHUX BEIIECTB; PaclO3HAaBaTh ONBITHBIM ITYyTEM, HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX paCTBOpax HEOPraHUYECKUX BEILECTB;

13) chopMupOBaHHOCTH YMEHHMH pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

14) chopmupoBaHHOCTH YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW peakluH OT
pa3nUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOIO PAaBHOBECHS B 3aBUCHUMOCTU OT BHEIIHETO
BozaeictBus (mpunuun Jle [larense);

15) chopmupoBaHHOCTH YMEHHMH XapaKTepHU30BaTh XUMUYECKHE MPOLIECCHI, JIeKAIINEe B OCHOBE
MIPOMBIIIJIEHHOT'O TOJTYYEHHS CEPHON KUCIIOThI, aMMHAaKa, a TAK)Ke CPOPMUPOBAHHOCTD MPEICTABICHHM

00 O6I_I_II/IX HAYYHBIX MIPUHIHUIIAX U SKOJIOTHYICCKUX np06neMaX XUMHYECKOT'O IMTPONU3BOJACTBA,;



16) copMHupOBaHHOCTH YMEHUI MPOBOAMTE BHIYMCIICHUS C HCTIOJIb30BAHUEM MTOHITHS «MacCcoBast
J0JIsT BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHYECKUX PEAKIHUSAX, MaCChI
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO U3
Y4acTBYIOUIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMy Ha OCHOBE 3aKOHOB COXPAHEHUS
MAacchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU;

17) chopMUPOBAaHHOCTh YMEHHI COOJIIO/IATh MPaBWIA MOJIH30BAHUS XUMHUYECKON MOCYIOU H
mabopaToOpHBEIM 00OpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSIMH IO BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

18) cdhopMUPOBAHHOCTH YMEHMH IUIAHUPOBATH U BBINOJHATH XUMHUYECKHI HKCIEPUMEHT
(paznokeHue IMepokcHuaa BOJAOpPOJa B IPUCYTCTBUM KaTalau3aTopa, ONpPEAEICHUE CPEIbl pacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakIuy, peaklMi HOHHOTO OOMeHa, KayeCTBEHHbIE peakluu Ha cylbdar, kapOoHAT U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHUS; PEIICHUE YKCIIEPUMEHTAIIbHBIX 33/1a4 110 TeMaM «MeTalisl» 1
«Hemerannby) B COOTBETCTBUM C ITpaBHWJIaMU TEXHUKU 0€30IIaCHOCTH MPU OOpallleHUH C BEIECTBAMU
1 1a00paTOpHBIM 000PYIOBaHUEM, MPENCTABIATh PE3yIbTaThl XUMUYECKOT0 3KCIIEPUMEHTa B opMe
3alUCHU YPaBHEHHMH COOTBETCTBYIOUIMX peakuuid U (GopMyiaupoBaTh BBIBOJABI HA OCHOBE ATHX
pe3yIbTaTOB;

19) chopMHUpPOBaHHOCT YMEHMH KPUTHUECKH AaHAJIU3UPOBATh XHMHUYECKYI0 HH(OpMALHNIO,
I0JIy4aeMyto 13 pa3Hbix ucrounukos (CMU, UntepHeT u ap);

20) cdopMUPOBAaHHOCTh YMEHUH COONIOAATh MPaBHJIA JKOJOTMYECKU IEIeCO00pPa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM JIEATEIHHOCTH B IENIAX COXPAHEHHSI CBOETO 3/I0POBBS M OKpYKaroIen
MPUPOJHON Cpelbl; OCO3HABAaTh ONACHOCTh BO3JIEHCTBUS HA JKUBBIE OPraHU3Mbl OMNPENEIEHHBIX
BellecTB, MOoHMMast cMbicn mokaszatens IIJIK, mosicHATh Ha mpuMepax cHocoObl YMEHBUIEHHS U
IIPEIOTBPALEHHS UX BPEIHOTO BO3ACUCTBHS HA OPIaHU3M UYEJIOBEKA;

21) nns oOywaromuxcs ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3[I0POBbS: YMEHHE HPUMEHSTbH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SIBJICHMIA;

22) juisl CIENbIX U CIA0OBUISAIINX OO0YUYAIOIIUXCS: YMEHUE UCIIOIh30BaTh PEIbe()HO TOUCHHYIO
cucreMy obo3HaueHuii JI bpaiins nis 3anucu xumuueckux Gopmyd.

B ¢enepanbHbIX M pernoHaibHBIX MpOIEIypax OLIEHKH KadecTBa OOpa30BaHMs MCIIOJIb3YeTCs
nepeveHs (KoAu(pUKaTOp) paclpeesieHHBIX M0 KjaccaM MPOBEpSEMBIX TPeOOBaHMM K pe3yibTaTam
OCBOEHHUSI OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMbl CPeAHEro OOIIero oOpa3oBaHHS U IJIEMEHTOB
COJIEPKAaHUS 110 XUMUH.

ITpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM

obOpazoBarenbHOl TTporpammsl (10 kimacc)

Kon [TpoBepsieMbie TTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOBEPSIEMOTO MIPOTpaMMBI CpETHEro 001IIeT0 00pa30BaHUS




pe3yJibTaTta

1

TeopeTnueckre OCHOBbI OPraHN4YEeCKONH XUMHUH

11

ChopMHpPOBaHHOCTh  MPEACTABICHUH O  XHMHUYECKOHW  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B I[IO3HAHUM SIBIICHUU
Opupoabl, B (QOPMHUPOBAHUHM MBIIUICHUS U  KYyJIbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOW JJisi PEHICHHS MPAKTUICCKHX
3aJa4 U SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3I0pPOBBIO U
MIPUPOAHON Ccpenie

1.2

Bnanenne CHUCTEMOU XUMHYECKHUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAr Al e MIOHATUSA (Monexyna, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas CBS3b, MOJIb,
MOJIIpHasi Macca, MOJISIPHBIA O0bEeM, YIJIEPOJHBIA CKeleT, (PyHKIMOHAIbHAS
rpyImna, paaukan, HW30MEpHUs, H30MEpbl, TOMOJOTMYECKUH psJl, TOMOJIOTH,
YTIEBOAOPOAbI, KHCIOPOA- WU a30TCOAEpXkalllhe COeNUHEHHUs, OUOJIOTUYECKH
aKTHBHBIC BemlecTBa (YrJaeBOABI, KUPBL, OCJIKH), MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COETUHEHHS); TCOPHUH M 3aKOHBI
(Teopuss XMMHUYECKOIO CTPOEHMsI opraHuueckux BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMUU, (PAKTOJIOTUYECKUE CBEACHHS O
CBOWCTBaX, COCTaBe, MOJYYECHHH W OE30MaCHOM HCIIOJIB30BAaHMU BAKHEUIINX
HEOPraHMYECKUX M OPraHMYeCKHMX BEIIECTB B OBITY M MPaKTUYECKOH
JESITEIBHOCTH YeI0BEKa

1.3

ChopMupoBaHHOCTH YMEHUH BBIABIATH XapakTepHbIE TPU3HAKK TOHSTHH,
YCTaHABIIMBATh UX B3aWMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOLINE MIOHATHUS IIPU
OIIMCaHUU COCTABA, CTPOCHUS U IIPEBPALLECHUN OPraHUYECKUX COCAMHEHUN
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c(hOpMUPOBAHHOCTh yMEHUW HCIOJIB30BaTh XUMUYECKYIO CHUMBOJUKY JIJIsi
COCTaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOM, COKpAIlEHHOIN)
dbopMynT OpraHMYecKMX BEHIECTB M ypaBHECHUN XUMHUYECKHX PEaKIUH,
M3TrOTaBIMBATH MOJEIIM MOJIEKYJI OPraHUYECKUX BEUIECTB AJIA WIUTKOCTPAIUU MX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

CdopMUpoBaHHOCTh YMEHHMI YyCTaHaBIMBAaTh MPUHAIJIEKHOCTh H3YYEHHBIX
OpPraHMYECKUX BELIECTB IO UX COCTAaBY M CTPOEHUIO K OINPEAEICHHOMY KJaccy
(rpynme) coeauHeHHMH  (YIVIEBOAOPOIBI, KHCIOpPOJA U  a30TcOAeprKalliue
COEJMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJMHEHUs), JaBaTb WM Ha3BaHMS 110
cucremaruueckoit Homenkiarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCT, YMEHHSI OMNPENCISITh BUIbI XUMHUYECKOW CBS3U B
OpPTaHMYECKUX COSAMHEHUSIX (OJMHAPHBIE U KpaTHBIE)

1.6

ChopMUpOBaHHOCTh yMEHHSI TPUMEHSTH: TOJOXKEHUS TEOPUU CTPOCHHS
oprannyeckux BemiecTB A.M. BytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOEHHUS; 3aKOH COXPAHEHHUSI MAaCChl BEILIECTB

VYrnesopoponsl. Kucnopoxncoaepxkamue M a30TCOAEpXKAIIUE OpPraHUYECKHE
coeuHeHUs. BRICOKOMOTNIEKYISIpHBIE COeTMHEHUS

2.1

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ NPpUBOAUTHE TPHUBUAJIBHBIC HA3BAHUA OTICIBbHBIX
OpTraHU4YC€CKUX BCIICCTB (BTI/IJ'IeH, MMPOMUJICH, AalCTHIICH, OTUJICHIJTIMKOJIb,
TJIIMICPHH, (I)CHOH, (bopMaan[emn, aleTajabACru/i, MypaBbHUHasA KUCIIOTA,
YKCyCHasA KHUCIIOTA, OJICMHOBAsA KHUCIIOTA, CTCApPHUHOBAA KHUCJIIOTa, TJIFOKO34,




bpyKTO3a, Kpaxmall, [eUII0I03a, TIUIIHH)

2.2

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh COCTAB, CTPOCHUE, PUINIECKUE U
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEJICTABUTENICH pa3IMYHBIX KJIACCOB
OpPraHMYECKUX BEMIECTB (METaH, dTaH, YTHIICH, MPOIKIICH, alleTHIICH, OyTaTueH-
1,3, metunOyrtaauen-1,3, 6eH30J1, METaHOJI, ATAHOJ, STHJICHIJIMKOJIb, TJIMIICPHH,
deHon, ameranbAeTUA, MypaBbHHAS M YKCYyCHAsl KUCJIOTHI, TJIFOKO3a, Kpaxmal,
1IEJUTI0JI032, aMHHOYKCYCHAsI KUCJIOTa)

2.3

ChopMupoBaHHOCTh YMEHHS HJUIIOCTPUPOBATH TE€HETHUYECKYIO CBSI3b MEXKAY
TUNAYHBIMU IIPEACTABUTEISIMU PA3JIMYHBIX KJIACCOB OPraHUYECKHUX BEIECTB
YPaBHEHUSMH COOTBETCTBYIOIIUX XMMHMUYECKHX PEAKUUN C MCIOIb30BAHUEM

CTPYKTYPHBIX (hOpMyJT

2.4

ChopMupoBaHHOCTh yMEHUSI XapaKTepU30BaTh HCTOYHUKU YTIIEBOJIOPOIHOTO
CeIpbsi (HETh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI UX TMEPepadOTKH H
NPaKTUYECKOE MPUMEHEHHE MTPOAYKTOB IepepaboTKu

XUMHS U KkU3Hb. PacyeThbl

3.1

CdopMupoBaHHOCTh YMEHUU BIIAJETh CUCTEMON 3HaHUN 00 OCHOBHBIX METOJaX
HAay4YHOT'O IIO3HAHMS, WCIOJIB3YEMbIX B XHWMHH TPU HW3YYEHUU BEUIECTB U
XUMHYECKHUX SIBIICHUIN (mabnronenue, U3MepeHue, JKCIIEPUMEHT,
MOJICJIUPOBAHUE), UCIIOJIH30BATh CUCTEMHBIC XUMUUECKUE 3HAHUS JIJISI IPUHSATHUS
pelIeHni B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM

3.2

CdopMUpOBaHHOCTh YMEHHI COOJIOATh MpaBUiIa IOJTH30BAHKS XUMHUYECKOU
NOCYJIOM M J1a0OpaTOpHbIM O0OPYJOBaHUEM, a TAaK)Ke MpaBWiia OOpaIleHUsS C
BEIICCTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMHE TI0 BBITIOJTHCHHUIO TaOOPAaTOPHBIX
XUMHYECKHUX OIBITOB

3.3

ChopMupoBaHHOCT YMEHMH IUIAHUPOBaTb U BBIMOJHATH XUMHYECKUH
AKCIEPUMEHT (TpeBpallleHus] OpPraHu4YecKUX BEIIeCTB IMpU HarpeBaHHH,
MOJIy4YeHUE HSTUIIEHAa U U3Y4YCHUE €r0 CBOMCTB, KAaYECTBEHHBIE PpEaKLUU
OpraHMYECKHUX BEILIECTB, JAEHaTypalus O€JIKOB IpH HarpeBaHUU, I[BETHHIC
peakuuu OENKOB) B COOTBETCTBMM C NpaBWJIAMU TEXHUKU O€30MaCHOCTH MpHU
oOpallleHuu ¢ BeulecTBaMH U JIabopaTOpHBIM OOOpYA0BaHUEM; MPEACTABIATH
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (QOpMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX peakuuil U (GopMyaHpoBaTh BBIBOJBI Ha OCHOBE JTHX
pe3yabTaToB

3.4

ChopMupoBaHHOCTH yMEHUIl NPOBOJUTH BBIYUCIEHHS MO XUMHYECKUM
ypaBHEHUSAM (Macchl, 00beMa, KOJIMYECTBA UCXOJIHOTO BEIIECTBA WM MPOAYKTA
peakIMy IO M3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO U3 HCXOAHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINN)

3.5

ChopMUpOBaHHOCTh yYMEHMH KPUTHUYECKH AaHAJU3UPOBATH  XUMHUYECKYIO
UHpOpMaLIMIO, TOJYy4YaeMyl0 U3 pa3HbIX MCTOYHHKOB (CpPEICTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCT, ~ yMEHMHA  coOnrofaTh  MpaBWiia  HKOJOTHUECKH
1eJ1ecO00pa3HOro TOBENEHUsT B OBITY M TPYAOBOH JEATENBHOCTH B LESIX
COXpPaHEHMsI CBOETO 3/I0pOBbSl U OKpYXarolleil MPUPOJHON Cpebl, 0CO3HABATh
OTMAaCHOCTh BO3JIEHCTBMS Ha KUBBIE OPraHU3MbI ONPEICICHHBIX OPraHUYEeCKUX




BellecTB, MoHUMass cwmblcn nokaszarens IIJAK (mpemensHo nmomycTumoit
KOHIIGHTpallMM), TOSACHATh HA IpuUMepax CHocoObl  yMEHBUIEHUS U
IIPEAOTBPALICHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M 4YEI0BEKa

ITpoBepsiemble aneMeHThl coaepxkanus (10 kimacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUHU
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HpeI[MCT OpFﬁHH‘-IﬁCKOﬁ XUMHU: €€ BOSBHUKHOBCHHEC, PAa3BUTUC U 3HAYCHUC B IIOJTYUYCHUU
HOBBIX BEILIECTB M MarepuaynoB. Teopusl CTpOEHUs OPraHMYECKUX coeAMHEHUH A.M.
BbytiiepoBa, ee OCHOBHBIE TIOJIOKEHUS

1.2

CtpykTypHBIC (hOpPMYIIBI OPraHUYECKUX BemiecTB. ['oMoorus, nsoMepus. XuMuuecKas
CBSI3b B OPIAaHMYECKUX COCIUHEHUAX - OJIMHAPHBIE U KpaTHbIE cBs3U. [IpencraBienue o
KJIAaCCU(UKALUN OPTAaHUYECKUX BEIIECTB

1.3

Homenknarypa opraHuyeckux COEIMHEHUN (CUCTEMaTHyecKas) M TpHUBHAJIbHBIE
Ha3BaHUs BaKHEHIINX IpeAcTaBUTENEeH KIIaCCOB OPraHUYECKUX BELIECTB

YTIeBo0pOAbI

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUU psiA. MeTaH M 3TaH - mpocTeuinue
MPEJICTAaBUTENIN ATKAHOB: (DU3MYECKHE U XUMUYCCKUE CBOWCTBA (pEaKIUy 3aMEIICHUS U
TOpPEHUs ), HAX0XACHHUE B IPUPOJIe, TIOTyUEHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH Psijl. DTUIIEH U MIPOIUJIEH - IPOCTENUIINE
NpPEJCTaBUTENIM  QJIKEHOB: (U3UYECKHEe U XUMHUYECKHME CBOMCTBa (peakuuu
TUAPUPOBAHUS, TAJIOI€HUPOBAHMS, TUApPATAllUM, OKHUCIEHUS U [OJIMMEpHU3alun),
[IOJIyYEHUE U IIPUMECHEHUE

2.3

Anxanuensl: 6ytanueH-1,3 u metunOyraauen-1,3: ctpoeHue, BaXHEHIINE XUMUYECKHE
cBOiicTBa (peakius noauMmepusannn). [lonydeHre CHHTETUUECKOTo KayuyKa U pe3UHbI

2.4

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKMH psia. AUEeTwieH -
NPOCTEUIINK NPeACTaBUTENb aIKUHOB: COCTaB, CTPOCHHE, (GU3UUYECKHUE U XUMUYECKHE
CBOMcTBa (peakiUu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUApPATALMH, TOPEHHS),
[IOJIyYEHUE U IIPUMEHEHHE

2.5

Apensbl. benzoun: cocraB, cTpoeHue, puznyeckre U XMMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHMSI), MOJyuyeHHE M NpuMeHeHue. Tomyois: cocTas,
CTpOeHUe, (PU3NYECKUe U XHMHYECKHE CBOWCTBA (peakiUH TaJOreHUPOBaHUA U
HUTPOBaHUs), MOJyYeHHE U MpHUMeHeHue. TOKCHYHOCTh apeHOB. | eHeTnueckas CBSI3b
MEXy YIJIEBOAOPOJAMH, IPUHAIEKAIMMH K PA3INYHBIM KJIaccaM

2.6

[TpupoaHbIe HCTOYHUKH YTIIEBOI0pO10B. IIpupoaHbIii ra3 u monyTHbIE He(TIHBIE Ta3bl.
Hedte u ee npoucxoxnenue. CrnocoObl nepepabOTKM HEPTH: NMEPEroHKa, KPEKUHT
(TepMuYecKMid, KaTanuTUdeckuit), nuponus. [IpoaykTel mnepepaboTku HedTH, HX
NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMmeHHbI yromb M HPOAYKTHI €ro
nepepadoTKu

KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpTraHU4YCCKUC COCANHCHU A

3.1

Hpel[eJ'ILHLIC OIHOATOMHBIC CIHUPTHI. MeTaHoI U 3TaHOI: CTPOCHUC, (1)1/13I/IHCCKI/IC )51




XUMHYECKHE CBOMCTBA (peaKLII/II/I C AaKTUBHBIMHU MCTAJLJIaMH, TaJIOTCHOBOAOPOAAMH,
ropeHue), mpuMeHenrne. Bomopoaabie CBA3M MEXAY MOJEKyJIaMu cnupToB. JlelicTBue
MCTAHOJIa U 3TaHOJIa Ha OPraHrU3M YCJIOBCKaA. MmuoroaromHbIE CIIMPTHL. DTUIIEHTJIUKOJIb
U [JIHLEPUH: CTpoeHue, Pu3NYecKue U XMMHUYECKHE CBOMCTBA (B3aMMOCHCTBHE CO
ICJIOYHBIMHU  MCTAJUIaMM, KAa4YCCTBCHHAdA pPCaKHud HAa MHOTIOAaTOMHBIC CHI/IpTBI).
JeiicTBue Ha opranu3M uenoBeka. [I[pumeHeHue riuiepuHa U STUICHIJIUKOISL

3.2

deHou: CTpOCHHE MOJICKYJNbI, (PU3NYECKHE M XUMUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona

3.3

Anpaerunpl U KeToHbL. DopManbAeruj, aneTaldbJCTHA: CTpOCHHE, (HU3MYecKHe u
XUMHYECKHE CBOMNCTBa (peakuu OKHCIEHUS M BOCCTAHOBIICHHUS, KaueCTBEHHBIC
peakiym), MOoJTyYeHUE U MPUMEHEHUE

3.4

OaHOOCHOBHBIE IIpe/ieIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbHHASI M YKCYCHAsI KUCIIOTBI:
CTpoeHue, pu3nyeckre u XMMUIEeCKre CBOMCTBA (CBOWCTBA, O0OIIHE IS KjIacca KUCIIOT,
peakiusi 3TepuuUKalnuu), MoirydeHue W npumenenue. CTeapuHOBas U OJEHMHOBAS
KHCJIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak COJHM BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE

3.5

CrnoxHble 3¢Upbl KaK IPOU3BOIHBIE KAPOOHOBBIX KUCIOT. 'HAPOIN3 CIOKHBIX F3PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. buosorndeckas posb KUPOB

3.6

VYrieBoabl: coCcTaB, KIaccupUKaIus yrieBo10B (MOHO-, T1- ¥ ojaucaxapubl). [okosa
- TOPOCTEUINIUN MOHOCAXapuA: OCOOCHHOCTH CTPOCHHS MOJEKYNbI, (U3UYECKUE U
XUMUYECKHE CBOWCTBa (B3ammoneictBue ¢ ruapokcuaom wmeau (1), oxucnenume
aMMHa4YHBIM pacTBOpoM okcuza cepedpa (I), BocctaHoBIeHUE, OPOKEHHE TIIFOKO3bI),
HaX0XJIEHUE B MPUPOJE, IpUMEHEHHe, Ouosorndyeckas poib. Dotocunres. Ppykrosa
KaK M30Mep TIII0KO03bl. Kpaxman u 1erirono3a Kak npupoiHbie nonumepsl. CTpoeHue
Kpaxmalia ¥ LeJUTI0I03bl. OU3NuecKkne U XMMUYECKHe CBOWCTBA Kpaxmaia (THIpOIn3,
KauyeCTBEHHAsI pEaKIUs ¢ HOJIOM)

A30Tc0z[ep>1<a1u1/1e OpTraHU4Y€CKUC COCANHCHUA

4.1

AMUHOKHCIOTBl Kak aM{QOTepHble OpraHudeckue coenuHeHus. Duznueckue u
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIuiHa). buonornyeckoe 3HaueHue
amMuHOKHUCIOT. [lenTuas

4.2

benku xak mpupoHbIe BEICOKOMOJIEKYJISIpHBIE coenuHenus. [lepBuyHas, BTopuyHas u
TPETUYHAsS CTPYKTypa O€KOB. XMUMHUUECKHE CBOMCTBA OCIIKOB: TUIAPOIIU3, ICHATYpaIus,
KaueCTBEHHBIE PEAKIIMH Ha OCNKH

BLICOKOMOHCKyJ'IHpHHe COCIUHCHUA

5.1

OCHOBHBIC TTOHATHS XUMHHU BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/IfII MOHOMCD, IMOJIMMEP,
CTPYKTYpHOC 3BCHO, CTCIICHb IIOJIMMEpHU3AllUH, CPCAHAA MOJICKYJIIpHAA Macca.
OcHOBHBIE METOJbl CMHTE3a BBICOKOMOJICKYJIAPHBIX Coe)IPIHeHI/Iﬁ - MoJimMepuzanusa 1
MNOJIMKOHACHCAIIUA

5.2

SKCHepI/IMCHTaHBHLIC MCTObI U3YUCHUS BCUICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHUEC C
06p33HaMI/I MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB. HOqueHHe
CUHTCTUYCCKOI'O KaydyKa U pC3UHbI

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpa3oBaTenbHOU porpaMmel (11 kiacc)




Kon
MIPOBEPSAEMOTO
pe3yJibTara

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
MPOTpaMMBbI CpETHEr0 00IIeTr0 00pa3oBaHUS

1

TeopeTnyeckrue OCHOBbI XUMUHU

11

Bnagenne  cuctemol = XMMHYECKMX ~ 3HaHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUYECKHM DIIEMEHT, aToM, DJIEKTPOHHAas
obosiouka aroma, s-, P-, d-3JIEKTPOHHBIC OpOWTAIM aTOMOB, MOH, MOJIEKYIIa,
BaJICHTHOCTh, 3JEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCICHHUSA, XHUMHUYeCKas
CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00bEM, KpUCTaJUIMUECKasi peleTka,
TUIBI XUMHUYECKHX peakuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, JK30- U
OHJIOTEPMUYECKUE, PEAKIIMH HOHHOTO OOMEHA), pacTBOp, JJICKTPOJIUTHI,
HEAJIEKTPOJIUTHL, JNEKTPOIUTHYECKAS JUcconuanus, OKHUCJIUTETb,
BOCCTAHOBUTEJb, CKOPOCTh XMMUYECKOW PEaKlUHU, XUMUYECKOE DPABHOBECHUE);
TEOpUU U 3aKOHBI (TEOPUS IIEKTPOIUTHYECKON Aucconuanuy, [lepuonnyeckuii
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMUU, (DAKTOIOTHYECKHE CBEICHHUS O CBONCTBAaX, COCTABe,
MOJIydeHUM U O€30MacHOM HCIOJIb30BAHUHM BAXKHEHIIMX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU EATEIBHOCTH YEIOBEKa

1.2

CdopMUpOBaHHOCTh YMEHHI BBISBIISATH XapaKTePHBIC MIPU3HAKKA U B3aUMOCBSI3b
WU3YyYECHHBIX ITOHATHUM, NMPUMEHATH COOTBETCTBYIOLLME ITOHATUSA IPU OIMCAHUU
CTPOEHUS U CBOMCTB HEOPTAaHMYECKUX BEIIECTB M MX MPEBPAIIECHUN; BBIIBISTH
B3aMMOCBS3b XMUMHUYECKUX 3HAHUN C IMOHATUSAMU U IPEICTABICHUIMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Branenne ocCHOBHBIMH METOJaMHM HAyYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKHX
ABIICHUH (HaOII0ACHNUEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE)
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C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OnpcACIsAITb BAJICHTHOCTb U CTCIICHb OKUCIICHUSA
XUMHUYCCKUX 3JICMCHTOB B COCAMHCHUAX PA3JIMYHOI'O0 COCTAaBa, BU XHUMHYECKOM
CBA3HU (KOB&HCHTHaﬂ, HWOHHAas, MCTAaJIJIMYCCKad, BOI[OpO,I[HaH) B COCANHCHUAX, TUIL
KpPICTﬂJ'[J'IH‘-IGCKOﬁ PCIICTKN KOHKPETHOI'O BEIICCTBA (aTOMHaSI, MOJICKYJIsIpHAasd,
HOHHAas, MCTaJ'IJ'H/I‘-ICCKaH)

1.5

CdopMupoBaHHOCTH YMEHUH OMPEENATh XapakTep CPeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHU

1.6

ChopMHUpPOBAaHHOCT, YMEHHUS KJIACCU(DUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM MpU3HAKaM (YUCITYy U COCTAaBYy pPEarupyrollux BEIIECTB, TEIJIOBOMY
b dexTy peakiuu, I3MEHEHHUIO CTENEHEH OKUCIICHUS JIEMEHTOB, 00paTUMOCTH
peaKIuu, y4acTHUIO KaTalnu3aTopa)

1.7

C(l)OpMI/IpOBaHHOCTL y'MCHI/II\/'I COCTaBJIATb YPABHCHU A peaKI_II/Iﬁ Pa3JINYHBIX TUIIOB,
IMMOJIHBIC W COKpAlICHHLIC YPaBHCHUSA peaKuHﬁ HOHHOT'O O6M6Ha, YUUThbIBAasA
YCJI0BUS, ITPU KOTOPBIX 3TU PEAKIHUU UAYT 1O KOHIIA

1.8

ChopMupoBaHHOCT ~ yMEHUH  MPOBOAWUTH  PEAKIMH, IOATBEPKIAIOIINE
KayeCTBEHHBI COCTaB pa3IMYHbIX HEOPTaHWMYECKUX BEIIECTB, PACIO3HaBAThH
OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIIECTB

1.9

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ PaCKpbIBATb CYHIHOCTDb OKHCJIIHUTCIBbHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ OCPCACTBOM COCTABJICHUA 3JICKTPOHHOT' O Oananca




ATUX PEAKIUU

1.10

CdopMupoBaHHOCTh YMEHUN OOBSICHITH 3aBHCHUMOCTH CKOPOCTH XUMHUYECKON
peaKuu OT Pa3InYHBIX PAKTOPOB

1.11

ChopMUpOBaHHOCTE YMEHHUI OOBSCHATH XapaKTep CMEMICHUS XHUMHYECKOTO
paBHOBECHsI B 3aBUCMMOCTH OT BHelIHero Bo3aelictBus (mpunuuin Jle [larensbe)

O6H_[aﬂ U HCOPraHUYCCKasA XUMU

2.1

CdopMHUpOBaHHOCTH YMEHHM pacKpbiBaTh cMbICH [leproanyeckoro 3akona J[.U.
MeHnpeneeBa v IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIMU

2.2

CdopMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1 - 4 nepuoaos I[lepronuyueckoit cucTeMbl XUMUYECKUX
snementoB /.M. MenzeneeBa, HCIOIb3ys MOHATHA "S-, P-, O-371€KTpOHHBIE
opOutanu", "sHepreTuueckue ypoBHH", OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX HJIEMEHTOB M HUX COCIUHEHHH IO MepuojaM U TpyIiam
Ilepnonnueckoi cucTeMbl XUMUYECKUX 21eMeHTOB J1.11. MeHeneena

2.3

ChopMupoBaHHOCTH YMEHUH XapaKTepU30BaTh (OMHUCHIBATD) OOIIHE XUMUIECKUE
CBOWCTBAa HEOPraHWYECKHX BEIIECTB pAa3JIMYHbIX KJIAcCOB, MOJTBEPXkIATh
CYILLIECTBOBaHHE T'€HETUYECKON CBSI3U MEXAY HEOPraHMYECKUMHU BEILECTBAMU C
HOMOIIBIO YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKIINN

2.4

ChopMupoBaHHOCTb YMEHHH yCTaHABJIMBATh MPUHAIEKHOCTh HEOPIraHUYECKUX
BEUIECTB II0 MX COCTaBy K OIIpPEIEIeHHOMY Kjaccy (Tpymne) COeAMHEHUN
(mpocThle BEIIECTBAa - METAIbl U HEMETaJUIbl, OKCU/bI, OCHOBAHMs, KUCIIOTBHI,
amM(OTEpHBIE THIPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTH YMEHHH HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJHKY IS
cocTaBiieHUs: (OpMyJ BEIIECTB U YpPaBHEHMH XHUMHMYECKHX PEaKLUH,
cucremaruueckyro HomeHkinarypy (IUPAC) wu TpuBuaibHble Ha3BaHUs
OTJIEIbHBIX HEOPraHMYECKHUX BEIIECTB (YrapHbIi ra3, yrJIEKMCIbIA ra3, aMMHaK,
raiieHasi U3BeCTb, HeTralleHast U3BECTh, INThEBAs COJa, MUPUT U JIPYTHE)

2.6

CdopmMupoBaHHOCTH YMEHUH XapaKTepU30BaTh (OMKUCHIBATh) OOIINE XUMUUECKHE
CBOMCTBA HEOPraHMYECKMX BEUIECTB pA3JIUYHBIX KJIACCOB, IOATBEPXKAATH
CYILLIECTBOBaHHE T€HETUYECKON CBSI3U MEXAYy HEOPraHMYEeCKUMHU BEIECTBaMU C
MIOMOUIBbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKIINN

2.7

CdopMUpOBaHHOCTh YMEHHMH IUIAHUPOBATH W BBINOJHATH  XUMHUYECKUN
HKCIEPUMEHT (pa3io’KeHHE MEePOKCHIa BOJIOpO/ia B MPUCYTCTBUU KaTalau3aropa,
ONpEACIIEHUE Cpeapl PacTBOPOB BEHIECTB C IIOMOLIBK YHHMBEPCAIBHOIO
UH/IMKaTOpa, BIMSHHUE PAa3IMUHBIX (DAKTOPOB Ha CKOPOCTh XUMHUECKOM peaKIuH,
peakuu MOHHOrO0 oOMeHa, KauyeCTBEHHbIE peakluu Ha cyib(aT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS, PELIEHNE SKCIIEPUMEHTAIbHbBIX 33]1a4 110
temaMm "Metamnel" u "Hemeramibl") B COOTBETCTBUU C TMpaBUIAMH TEXHHUKHU
0€3011aCHOCTH NP OOPAIIEHNH C BEIIECTBAMH H JIAOOPATOPHBIM 000pY10BaHHEM;
NPEJICTaBISITh PE3yJIbTaThl XMMHUYECKOTO JKCrepuMeHTa B (opme 3amucu
YPaBHEHHMI COOTBETCTBYIOIIMX peaKiuil 1 (pOpMyJIHpOBaTh BHIBOJBI HA OCHOBE
3TUX Pe3yJIbTaTOB

2.8

ChopMHUpPOBaHHOCT, YMEHUW COOJIIOMATh MpaBWa TMOJH30BAHUS XUMHUUYECKOU




nocyoil M 1abopaTopHbIM OOOPYIOBAaHUEM, a TaKKe MpaBWiia OOpalieHus C
BEILIECTBAMH B COOTBETCTBHUHU C MHCTPYKIHMSIMH IO BBIIOIHEHHIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB

2.9

ChopMUpOBaHHOCTH YMEHHH  XapakTepHU30BaTh XUMHYECKHE IPOIIECCHI,
JeXallue B OCHOBE ITPOMBIIUIEHHOTO MOJYYEHUs CEPHOM KUCIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH IMPEACTABICHUI 00 OOIIMX HAYYHBIX MPUHIUIAX U
9KOJIOTMYECKUX MpobdiieMax XMMHUYECKOTro IPOU3BOICTBA

XUMHS U KU3Hb. PacueTsbl

3.1

ChopMUpOBaHHOCTh  MPEACTAaBICHUH O  XUMHYECKOH  COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XMMHUHU B TIO3HAHUM SIBICHUU
Opupoabl, B (QOPMHUPOBAHUHM MBIIUICHUS U KYyJIbTypbl JIUYHOCTH, €€
(GYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOJUMOW MJisi PEHICHHs] MPaKTHYECKHX
3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO H
MIPUPOAHON cperie

3.2

ChopMupoBaHHOCT YMEHUH KPUTHYECKH AHAIM3UPOBATh XHUMHYECKYIO
UHPOPMALIHIO, TONYyYaeMyl0 U3 pasHbIX HMCTOYHHKOB (CpPEICTBa MacCOBOM
KOMMYHUKAIMH, ceTh VIHTEepHeT u apyrue)

3.3

ChopmupoBaHHOCT, ~ yMEHMH  coOnrofaTh  MpaBWila  HKOJOTHYECKH
1eJ1ecO00pa3HOro MOBEIEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHHsI CBOETO 3/I0POBbS M OKPY’KAIOIIEH NPUPOITHOMN CpeIbl

3.4

Oco3HaBaTh OMACHOCTb BO3JCHCTBUS Ha YKUBBIE OpPraHU3Mbl ONPEIEIECHHBIX
BEIIIECTB, MOHUMasi cMbIci nokasarens [IJIK, moscHaTh Ha mpuMepax crocoObl
YMEHBIIEHUS M MPEAOTBPALEHUs HMX BPEAHOrO0 BO3JEHUCTBHS Ha OPraHU3M
YeJ0BeKa

3.5

ChopMUpOBaHHOCTh YMEHHI TIPOBOJHUTH BBIYMCICHUS C HCIIOJIB30BAHUEM
MOHSTHS ""MaccoBas JI0Jisl BEIIeCcTBa B pacTBope', 00BEMHBIX OTHOIIEHUN Tra3oB
MIPU XUMUYECKUX PEAKIUAX, MACChI BEIECTBA WJIH 00BhEMa Ta30B M0 U3BECTHOMY
KOJIMUECTBY BEIIECTBa, Macce WM 00BEMY OJJHOTO U3 YYACTBYIOIIMX B PEAKITUH
BEIIECTB, TEIUIOBOTO 3P ¢eKTa peakiy Ha OCHOBE 3aKOHOB COXPAaHEHUSI MacChl
BEILECTB, IPEBPAILCHHS U COXPAHEHUS SHEPTUU

[TpoBepsiemble aneMenThI conepskanust (11 kmacc)

Kon

[TIpoBepsiemMblil 2IEMEHT COAEPKaHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XMMHH

11

XuMHUecKuil sneMeHT. AToM. Slapo aroma, H30TONBI. DJEKTPOHHas 000J0YKa.
DHepreTHyeckue YpPOBHH, MOJYPOBHH. ATOMHBIC OpOHWTanu, s-, P-, d-dJIEMEHTHI.
Oco6eHHOCTH pacipeAeseHHs HIEKTPOHOB MO0 OPOUTANISM B aTOMAaX 3JE€MEHTOB MEPBbIX
YeThIPEeX MeproI0B. DIEKTPOHHAS KOHPUTYpalis aTOMOB

1.2

[lepnonnueckuii 3akoH m Ilepumonnueckass cucrema XMMHYECKUX 3ieMeHTOB JI.H.
Menpeneesa. CBs3b NEpUOINYECKOrO 3aKOHA U [leproanueckoi cCCTEMbl XUMHUYECKUX
anementoB J[.MI. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOEHHSI AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKUX DJIEMEHTOB U 00pazyeMbIX HMHU
MPOCTBIX U CJOXKHBIX BEUIECTB O TPYIIaM U MepuojaM. 3Haue€HUe MepHOINYECKOro




3aKOHa B Pa3BUTUH HAYKHU

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHIbI XUMUYECKON CBsI3U (KOBaJIEHTHAs
HEeNoJisipHasl M TMOJspHAas, WOHHAs, MeTajndeckas). MOHBI: KaTHOHBI M aAHHOHBI.
Mexanu3mbl 00pa30BaHHs KOBAJCHTHONH XUMHUYECKOW CBSI3U (OOMEHHBIH U JOHOPHO-
akKIenTopHbIN). BomopoaHas cBs3b

14

BanentHocTb. DieKTpooTpuLaTenbHOCTh. CTENeHb OKUCIICHUS

1.5

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BeUIeCTBA. THUIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KpUCTaJUIM4eCKOW pemeTrku. Ilonstue o naucnepcHelx cucremax. VcruHHbBIE U
KOJUIOMJIHBIE pacTBOpBL. MaccoBas 0J1s BellecTBa B pacTBOpE

1.6

Knaccudukanus Heopranmdeckux coenuHeHuil. HomeHkiaTypa HeOpraHu4ecKux
BELIECTB

1.7

Xumnueckas peakuus. Kimaccupukaruss XMMHYECKUX PEaKIUid B HEOPTaHUYECKOW U
OpPraHMYECKON XUMHUHU. 3aKOH COXpPaHEHMsS MacChl BELIECTB, 3aKOH COXPAHEHMs U
IIPEBPAILCHNS YJHEPTUU IIPU XUMHUYECKUX PEAKIMIX

1.8

CKopocTb peakiuy, €e 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.9

O6parumbie peakuuu. XUMHU4YecKoe paBHOBecre. DaKkTOphI, BIMSIONIME HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

OnekTponauTnueckas auccoruanusa. CuibHble U crnadble 3MeKTpoauThl. Cpela BOIHBIX
pPacTBOPOB BEILECTB: KKCIasi, HEHTpaibHas, menouHas. Peakmu noHHOTO 0OMeHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKluu

Heopr AHNYCCKasa XUMUsA

2.1

Hewmerannsl. Ilonoxxenune HemeramioB B Ilepuomnueckoil cucremMe XUMHUYECKHX
anemenToB JI.V1. MenneneeBa u 0cCOOEHHOCTH CTpOEHUs aTOMOB. Pu3NUecKre CBOWCTBA
HEMETAJJIOB. AJUIOTPOIUSl HEMETaIoB (Ha MpHMepe KHuciopona, cepsl, ¢ochopa u
yriiepo/ia)

2.2

XUMHYECKHE CBOMCTBA BXKHEHIIMX HEMETAIOB (TajJoreHOB, CEphl, a3oTa, Gocdopa,
yIaepoAa M KpeMHHS) U UX COCOUHEHHH (OKCHIOB, KHUCIOPOJCOMAEPKAIINX KHUCIOT,
BOJIOPOJHBIX coeMHeHui ). [[pumMeHenne BaKHEHIITUX HEMETAIIOB U UX COEIMHEHUN

2.3

Mertamnbl. [Tonoxxenne metayuioB B [leprnonudeckoit cucreMe XMMHYECKHX JIE€MEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
O6mue ¢puznyeckue cBoiicTsa MeTayioB. CIijIaBbl METAIIIOB. DIEKTPOXUMHUYECKUH psijl
HanpsHKEHUH MeTaljIoB

2.4

XVUMUYECKHE CBOMCTBA BAXHEWIIUX METAJUIOB (HATpUM, Kalui, KajbIMii, MarHui,
ATIOMUHHH, IUHK, XpPOM, KEJI€30, ME/Ib) K UX coequHeHuit. OOmue crmocoob! MoTydeHHs
MeTaisoB. [IpuMeHeHre MeTannoB B ObITY U TEXHUKE

2.5

I'enetnueckas CBA3b HCOPraHMYCCKUX BCUICCTB, IMPHHAIJICKANUX K PAZINYHBIM
Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMuum B OO0ECIEUEHUM DKOJIOTUYECKOW, DSHEPreTUYeCKOW U MHUIICBOM
0e30MacHOCTH, pa3BUTUU MeTUIIMHBL. [loHATHE 0 HayUHBIX METOJaX MO3HAHUS BEIIECTB
Y XMMHYECKUX PEAKIUI

3.2

[IpencraBnernss 006 OOMMX HAyYHBIX MPUHIMIAX T[POMBIIUIEHHOTO MOIYYCHHS
BOKHEHIINX BemecTB. YeloBeK B MHPE BELHICCTB M MaTEPHANIOB: Ba)KHEHIIHE
CTPOUTEIIbHBIC MaTEPUAIIbl, KOHCTPYKIIHOHHBIC MaTEpHaIIbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTepHaibl Uil DJCKTPOHUKH, HAHOMATEPUAlbl, OPraHMYeCKHEe W MHHEpabHbIC
ynoOpenus

3.3

Xumus u 3J0POBLEC YCJIOBCKA: IIpaBUWJia HUCIIOJIL30BAHHUA JICKAPCTBCHHBLIX MNPCIapaToB,
ImpaBujia 0€30I1aCHOI0 HCIIOJIHb30BaHMS npenapaTron OBITOBOM XHMMMHU B HOBCC,HHeBHOI;'I
KHU3HU

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO YyacoB
HaunmeHoBaHue
Ne KonTpoan IIpakTnn JJieKTpoHHBbIE (U (pPOBbIE)
n/u Pasieiob HTem Bceero HBbIE qyecKue 06pa30BaTeJILHLIe pecypceol
NMPOrpaMMBel
padoThbl padoThbl
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMHUM
[Ipenmer
OPTafHicecion bubnunoreka [JOK
xumun. Teopus httos://I q i
11 XUMHUYECKOTO 1 0 0 e
content.myschool.edu.ru/04/10
CTPOCHUSA
OpraHUYEeCKUX
COEAMHEHHI
Hroro no pazueny 1
Paznea 2. Yriesogopoasbl
[IpenenbHble bubnnorexa [JOK
2.1 yTJI€BOAOPOAbI- 3 0 0 https://lesson.academy-
aJIKaHBI content.myschool.edu.ru/04/10
HenpenensHusbie
YTIIEBOLOPOBL: bub6nuorexa [IOK
2.2 AJIKEHBI, 4 0 0 https://lesson.academy-
aJIKaIMCHBI, content.myschool.edu.ru/04/10
QIKUHBI
A bu6mmoreka [JOK
2.3 POMATIHCCKHC 3 0 0 https://lesson.academy-
YIJICBOROPOIRT content.myschool.edu.ru/04/10
IIpupoaHsie
UCTOYHUKHU bu6mmorekxa [IOK
2.4 yTJIEBO0OPO- 2 1 0 https://lesson.academy-
JIOB M UX content.myschool.edu.ru/04/10
nepepadoTka
Hroro no pazneny 12
Pasnea 3. Kuciopoacoaepskamue opraHu4eckue coeJMHEHUs
3.1 Cruptsl. denou 4 0 1 bu6nmnoreka [JOK
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https://lesson.academy-
content.myschool.edu.ru/04/10
ﬁzggsggizé bu6mmoreka [IOK
3.2 5 0 1 https://lesson.academy-
KHCITOTBL. content.myschool.edu.ru/04/10
Crnoxuble 3¢upbl
bubmuoreka [JOK
3.3 VraeBoabl 3 1 0 https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro no pazneny 12
Pasue.n 4 A30Tc0uepmamne opra}m‘lecmle COCANHCHUA
AMUHEL bu6mmoreka [JOK
4.1 AMMWHOKHCIIOTEL. 6 1 https://lesson.academy-
Benku content.myschool.edu.ru/04/10
Hroro no pazaeny 6

Pa3jen 5. BoicokoMoJieKyaIsipHbl€e COeTHHEHMsI

bubmuorexka [JOK
IInacTmaccel. .
5.1 Kayuyxi. BotokHa 3 0 https://lesson.academy-
' content.myschool.edu.ru/04/10
Hroro no pazueny 3
OBILEE KOJIMYECTBO
YACOB IIO 34 3 2
I[TPOTPAMME
11 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hauvenopanue Kontpon  IIpakruu (uudposbie)
pa3aesioB M TeM
n/n Bcero = bHBIE eCKHe o0pasoBarte/bHbIE
NMPOrpaMMBel
padoThI padoThbl pecypcal
Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHH
CrpoeHune aTOMOB.
[Tepuoanueckuit bubmuorexa [JOK
3aKOH U https://lesson.academy-
1.1 [Meproanveckas 3 0 0 content.myschool.edu.ru/
CHCTEMAa XMMHUYECKHX 04/11
anemenToB J[. U.
Menaeneena
bubmmoteka [IOK
CtpoeHue BeliecTsa. https://lesson.academy-
1.2 Muoroobpa3sue 12 1 0 content.myschool.edu.ru/
BEIIIECTB 04/11
bu6mmoreka [IOK
https://lesson.academy-
1.3 XUMHYECKUE PeaKIuu 8 1 0 content.myschool.edu.ru/
04/11
Hroro mo pasneny 23
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Pasnen 2. Heopranuyeckasi xumusi
bu6nuoreka [IOK
https://lesson.academy-
2.1 MerTamsl 2 0 1 content.myschool.edu.ru/
04/11
bu6nuoreka [IOK
https://lesson.academy-
2.2 Hemeramisl 8 1 4 content.myschool.edu.ru/
04/11
HWroro no pazneny 10
Paznea 3. Xumusd u :Ku3HL
bu6nmoreka [IOK
https://lesson.academy-
3.1 XHUMUS U KU3Hb 1 0 0 content.myschool.edu.ru/
04/11
Hroro no pazueny 1
OBIIEE KOJIMYECTBO 34 3 5
YACOB 110 ITPOI'PAMME

YUYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O TIPOLUECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YAEHUKA

I'a6puensu O.C., Octpoymos WN.I'., CnaakoB C.A. Xumus. ba3osebrit ypoBenb. 10ki1. — M.:
[Ipocsemienue, 2022r

I'abpuensu O.C., Octpoymos WN.I'., Cnaaxos C.A. Xumus. ba3osslit yposens. 11 k1. — M.:
[Ipocsemenue, 2022r

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

o PeyroB O.A., Kypu A.JL, byrua K.JI. Opranuueckas xumus B 4-Xx dvactsx. M.: bunHowm.

Jlaboparopust 3nanuii, 2007

o Kapuosa A.A. «Ilokopenue BemectBay. U3n-so Xumuszaar, Cankr-IletepOypr
o Jx. Ix. JIu. Umennble peakuuu. MexaHu3Mbl OpraHUYECKUX PEeaKIuid, mep ¢ anri., M., 2006
o Tpasenb B. Oprannueckas xumus. B 3 tomax. U3narensctBo: bunom. Jlaboparopust 3HaHwui,

Cepust: YueOHUK 15 BBICIIECH mKOJbI, 2013
o I'munka H.JI. O6mas xumust: yauednoe nocooue/ Mocksa: KHOPYC, 2019.

o Xumus. [Tocobue-penerurop g nocrynarouiux B By3sl. PoctoBH//I: uzn. «®enuxcy, 2000.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

e http://kontren.narod.ru/ximsc/XimSc.html
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