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[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 001IeT0 00pa3oBaHus pazpaboTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (penepalibHOil 00pa30BaTEIbHOM MPOTPAMMEI CPETHETO
obmero oOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TOCyIapCTBEHHOM
obpazoBarensHoM craaapre COO, ¢ yuérom KoHuenmum mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranu3aiusax Poccuiickoii denepannu, peann3yonux OCHOBHbBIE
00pa3oBarelibHbIe MPOrPaMMbl, U OCHOBHBIX TMOJOXXKEeHUM «CTpaTerud pa3BUTHUsI BOCIIUTAHUS B
Poccuiickoit ®enepannu Ha nepuoy 10 2025 rona» (Pacnopsuxenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3paboTKe MpOrpaMMbl IO XUMUH, K ONIPEAETICHUIO 00I1Iel cTpaTerun
00ydYeHUs, BOCIUTAHMS M PAa3BUTHUSI OOYYAIOIIUXCS CPEICTBAMHU yU4EOHOTO MpeaMeTa «XUMUS)
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCJIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUM K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

XuMudeckoe 0o0pa3oBaHWE, TIOJy4aeMO€ BBITYCKHHKaMU  00IIeo0pa3oBaTebHOU
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIOIIMM 3TallOM peaiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX 1IEJIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHusl. ITH IIEHHOCTH KacaloTCs
MO3HAHMSI 3aKOHOB MPHUPOJIbI, (OPMHUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYphl YEJIOBEKa, a
TaKk)Ke SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHON cpele.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYarONIUXCS HA YPOBHE CPEIHErO0 OOIIETro
o0pa3oBaHUs CpeCTBAMU y4eOHOTO MpeameTa « XUMHs», CoAepKaHue U TOCTPOSHHUE KOTOPOTO
OTpeNieSIeHbl B MPOrpaMMe MO XUMHUHU C y4€TOM CHelu(UKU HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHUK TPUPOJIBI U B MATEPUAILHON KU3HU OOIECTBA, a TakKXKe ¢ YUETOM OOIIUX Ienel u
MPUHIIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeaHero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HTPAET 0COOYIO POJb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIIUICHHS], B CO3/TaHUE 1ETTOCTHOTO MPECTaBICHUS
00 OKpYy’KaroleM MHUpe KaK O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XMMHH Ha
OCHOBE TIOHMMAaHHUs BEIMIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHUS B3aWMOCBSI3U
MEXJIy CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3auUMOACHCTBYSI C APYTHUMH €CTECTBEHHBIMH HayKaMH, XMMHUS CTajla HEOThEMIIEMOI
YacThI0 MHUPOBOHM KYIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TPYAa U KU3HHU KaXKJIOTO
yieHa oOmiecTBa. CoBpeMeHHass XHMHS KaK HayKa CoO3ujaTelbHas, KaKk HayKa BBICOKHUX
TEXHOJIOTHMI HalpaBjieHa Ha pelleHHe MIOOATbHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€301MaCHOCTH U OXPaHBI
3/10pOBBA.

B cootBercTBUM C OOmMMMM IIeNIMU M NPUHIUIAMH CpeJHEro ooOiiero oobpazoBaHUs
conepkanue npeamera «Xumus» (1011 kmaccsl, 6a30BbIi yPOBEHb U3YUYCHUS) OPHEHTUPOBAHO



MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3HBb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocTaBnsroMMH TIpeaMeTa «XUMUS» SBISIOTCS 0a30Bble Kypchl — «Opranuyeckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0230BOM HAYKHU: CUCTEMa 3HAHUH M0 HEOPraHUIEeCKONH XUMHUH (C BKIIOUCHHEM
3HAHWH U3 001IeH XUMHH ) M OpraHnyeckoi XxuMun. @opmMupoBaHue TaHHON CUCTEMBI 3HAHUH MPU
M3Y4YEHUU TperMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHudeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe 1O XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWK Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XHMMHMM BELIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M IJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 M3ydaeMblX B Kypce BEIIECTBaX MAIOTCS B PA3BUTHH — OT YIJIEBOJAOPOJIOB JIO
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMHUU MOJIy4aroT
pazBuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHUs B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUsD» OOYJarOIUMCS TPEOCTABISAETCS BO3MOXHOCTh OCO3HATH
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riIy0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3aKOHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wm 11 kiaccoB naieMeHTaMu  COJEpXKaHUs, HWMEIOIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTANIBHBIX MCCIIEA0BATENbCKUX 3a7ad. B 1enom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAHUYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pEeIIeHUS TPOTUBOPEUYHH MEXKIy HOBBIMH (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTMYECKUX MPOOJIEeM, a TaKke MmpodiieM cOepekeHus
OYHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI H MaTepHaJIOB.

B mutane perienus 3a/1a4 BOCMUTAHUS, PA3BUTHS U COIIMATN3AINN 00YYarOIINXCS PUHSATHIC
MporpaMMOl 0 XMMHHU TOAXOABl K OMPENSICHUI0 COJEPKAHHS W TOCTPOSHUS TpeaMeTa
npeIycMaTpuBaloT (OPMUPOBAHUE YHHUBEPCATBHBIX YUYEOHBIX ACWCTBUN, MMEIOIUX 0a30BoOe
3HAQUYEHHWE JUTSI Pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATeTbHOCTH, 3aHUMAOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.



B npakTuke mpenogaBaHusl XUMHAM KaK Ha yPOBHE OCHOBHOTO OOIIET0 00pa30oBaHUs, TaK U
Ha YpOBHE CPEAHEro 00I1ero oopa3oBaHus, P ONPEIEICHUN COIECPKATENbHON XapaKTePUCTUKU
neneil M3y4eHHs INpeAMEeTa HalpaBICHHEM IE€PBOCTEICHHOW 3HAYMMOCTH TPaJUIMOHHO
npu3Haércst (OPMHPOBAHHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTd COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTHIECKOM JICSITEITbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIMYECKOH TOYKH 3pEHHUsI TAaKOW IMOAXOJ K OMNpEIeNICHHUIO IIeNieil M3ydeHHs
IpeIMETa SBISETCS BIOJIHE ONPAaBAAHHBIM.

CornacHo aHHOW TOYKE 3pPEHHUsS TJIABHBIMU LEISIMU U3YyYEHHs NpenMeTa «XuUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

e (QopMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAHUH Kak BaXHEHIIEH CocCTaBisomen
€CTECTBEHHO-HAyYHOH KapTHHBI MUpPA, B OCHOBE KOTOPOMH JIe)KaT KIIFOUEBBIC MOHSATHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W
NOHMMAaHHE CYIIHOCTH JOCTYIIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEUIECTB U
XMUMHYECKUX PEaKUUi, HEOOXOIUMBIX Ul MPUOOPETEHUS] YMEHUN OPHEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBICHHUH, UMEIOIIUX MECTO B MPHUPO/IE, B MPAKTHIECKON 1
IIOBCETHEBHOM KH3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpalleHHs C BEeIIeCTBAMU.

Hapsany ¢ atuM, comepikarenbHas XapakTepUCTUKA eJIeH U 3a/1a4 M3YYeHUs IpeaMeTra B
nporpamMme 1o XMMUH yTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU B
cUCTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENOIaBaHUU XUMHH B OOJBIICH CTCIICHU
0THAETCA MPEIOYTEHNE IPAKTHYECKO KOMIIOHEHTE COJIEpKAaHUS 00y4eHHsI, OPUCHTHPOBAHHOM
Ha TIOATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHON OpraHU3alliM, BJIAJCIOIIEro He HaOOpOM
3HaHWH, a (QYHKIMOHAIBHOMH TI'PaAaMOTHOCTBIO, TO €CTh CIIOCOOaMH M YMEHHSMH AKTHBHOTO
MIOJTyYEHUsI 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHIECKUX 3a/1ad.

B cBa3u c 3TMM mpH U3ydeHMH NpeaMera «XUMHs» JOMHHHpYIOLee 3HaueHue
nproOpeTaroT TaKKMe IENU U 33]]a9H, KaK:

ajanTanus 00yJarouxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, (POPMHUPOBAHUE
MHTEJUIEKTYaJ bHO PA3BUTOH JIMYHOCTH, TOTOBOM K CamMoOOpa3OBaHHWIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO T'PAMOTHBIX PEIIEHUN B KOHKPETHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMECHEHHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCsS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB JIESTEIHHOCTH: PEUICHUS MPOOIIeM,
NIOWCKa, aHanu3a U o00paboTkM HUHPOpPMALUU, HEOOXOTUMBIX s NPUOOPETEHHs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
MO3HULUN HKOJIOTHUECKOH 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOyJaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIM3a YIeOHOH ¥ HayJHO-TOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJIepXKAHUS;

dbopMHpOBaHKE U Pa3BUTHE Y O0YUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEIEHUH XUMHUYECKOTO IKCIIEPIMEHTA;

BOCIIUTaHHE Y 00y4aromuxcst yOeK 1IEHHOCTH B TyMaHUCTUYECKON HAIPaBICHHOCTH XUMUH,
e€ BaXHOW pONMM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHMS,



TIOTIOJTHEHHST YHEPTETUYECKUX PECYPCOB M COXPAHEHUS! MPHUPOJHOTO PABHOBECHS, OCO3HAHHS
HEO00XO0IUMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE ¥ CBOEMY 3/I0POBBIO, a TAKXKE IPHOOPETEHUS
OIIBITA MCIIOJIb30BaHUSI MOJYYCHHBIX 3HAHUN JUISl IPUHSATHS TPAMOTHBIX PEIICHHN B CUTYaIUsX,
CBSI3AHHBIX C XHMHUYECKUMU SIBIICHUSMHU.

B y4eOHOM 1utaHe cpemHero oomero oOpa3oBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO01mee Ynciio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
ob1iero oopazoBanusi, coctaisieT 68 yacon: B 10 knacce — 34 yaca (1 yac B Heneno), B 11 kiacce
— 34 ygaca (1 4yac B Hezem1O).



10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yeckue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHUYecKON XMMHM: €€ BOZHUKHOBEHUE, PA3BUTUE M 3HAYEHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepHuaioB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omousorus,
n30Mepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o K1accupUKAIMA OPraHUIECKHUX BelecTB. HOMEHKIaTypa opraHndecKux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYEHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3LaMu OpraHMYEeCKUX BELIECTB MU MaTepHajJaMd Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIEeCTB, HAONIOJCHHEe U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYEecCKMid psa. MeTaH M 3TaH — mpocTeuiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XUMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNUs),
HaXO0X/IEHUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
MPEJICTABUTEIA QJIKCHOB: (DM3MYECKHE W XUMHYECKHE CBOWCTBA (pEaKkuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpoeHHE, BOKHEUIINE XUMHYCCKHC
cBoiicTBa (peakius noauMmepusanuu). [lomydeHne CMHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUN, TOPEHUS ), TOJIyYCHUE U TIPUMECHECHHE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M NpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanus U HUMpPOBAaHUs), NoayyeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,
MPUHAISKALIMMHU K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHbIii Ta3 U MOMYTHBIE HE(PTSIHBIC Ta3bl.
Hedts u e€ npoucxoxnenue. CnocoOsl nepepaboTku HeTH: IEperoHKa, KPEeKUHT (TepMHUYECKHIA,
KaTajduThuueckuit), muponus. Ilpogykrel mnepepa®oTku HepTH, HUX NpPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKTHI €ro nepepaboTKu.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUi: 03HAKOMIICHUE C
oOpa3iiaMu T1acTMacc, KaydyykoB U pe3uHbl, KOUIeKIun «HedTh» n «YTolb», MOIeTUpOBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pabOoThI:
MOJIyYeHHUE TUJICEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XUMHUYECKOW peakIuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA MIIM IPOAYKTA PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
13 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OAHOATOMHBIE CHUPTHL. METaHON W O3TaHON: CTpoeHue, (u3MdecKue u
XUMUYECKHE CBOMCTBA (pEakIMM C aKTUBHBIMH METAJlJIaMH, TaJIOT€HOBOJOPOJIAaMHU, TOPEHHE),




npuMeHeHrue. BogopoaHeie cBsI3u Mexay MOJIeKyJaMHu cupToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaroMHbie CHUPTHI. OJTWICHIVIMKOIb W TIHLEPUH: CTpOeHHE, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHA U
STUJICHTJIUKOJISL.

@DeHOoJ: CTPOEHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTD (heHOIa.
[Tpumenenue penona.

Anpaeruapl U kemouwl. DopManbaeruj, aueTalbIeTU: CTpoeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKLIMH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3ndecKre 1 XUMUYEeCKUe CBOMCTBA (CBOICTBa, 001IMe AJis KJlacca KUCIIOT, PeaKIus
TepudUKaMK), TOoJNydyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnosxxHble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: cocTas, KiaccupuKalus yrieBo10B (MOHO-, TU- U Moiucaxapuisl). [ moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumoeictBue ¢ ruapokcuaoM meau(1l), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas poib. @otocunrtes. PpyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0JI03BL.
du3nyecKkue U XUMUUECKHE CBOMCTBA KpaxMaia (THIPOIu3, KaYeCTBEHHAs PEaKIus C HOAO0M).

OKCHepUMEHTAJIbHBIE METOJbl W3Y4YEHMs] BEIIECTB M MX IPEBpALLEHUI: MpPOBEIECHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHue s3TaHona okcuaom wmenu(ll)), mMHOroaTroMHbBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (okucieHue
aMMUadHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1Il), B3anmoaeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEaKIIMK M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 NUCXOJHBIX BEIECTB WIH ITPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeAMHeHus. PU3NUECKue U XUMUYECKu e
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe MIMIHMHA). buojormueckoe 3HaueHHE AMMHOKMCIIOT.
Ilentuasbl.

benkn kak npupoaHbIE BBICOKOMOJEKYJspHbIE coequHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHAasl CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMH Ha OCITKHU.

DKcrepUMEeHTaIbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HalOJrofeHue u
ONKMCAHNUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHAaTypalusi OENKOB MNpH HarpeBaHWU, IBETHHIE
peaxiuu OeIKoB.

BbicokomouieKy IsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3alUH, CPeOHsAs MoJyeKyiaspHass Mmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPHU3ALUS U MTOJIMKOHICHCALINS.

DKcrepuMEeHTaJIbHbIE METOJIbl M3YUEHHUs BEIIECTB U UX IMpEBpallleHUuI: 03HaKOMIIEHHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.



MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBSI3€M NPU M3Y4YE€HHMU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, SBISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®du3uka: Marepus, SHEPIUsl, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPIreTUYECKUI YPOBEHb,
BEIIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BeLIECTB B OpPraHu3Me, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MuHepasibl, TOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHAIBHOIO IMUTAHUS, MOIOLIUE CPEJICTBA,
JICKaPCTBEHHBIE M KOCMETHUYECKHE NIPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBbI XMMHHU

XuMHUECKUN »3yeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000JIOUKA.
DHepreTHYecKue YpoBHHU, OyPOBHU. ATOMHBIC OpOHTAIH, S-, p-, d- ameMeHThl. OcoOeHHOCTH
pacripesielieHus] JIEKTPOHOB MO OpOUTANIIM B aTOMaXx 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

ITepuognueckuit 3axkoH u llepmomnueckas cucrema xumuueckux siaementos JI. M.
MengeneeBa. CBs3b NEepUOAMYECKOTO 3akoHa U llepuoanueckoil cucTEMBl XUMHUYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyNIaM U neprojam. 3HaueHHUEe NIEPUOANYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

CrtpoeHue BemliecTBa. XUMHUYECKas CBS3b. BuUIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuMyeckas). MexaHu3Mbl oOpa30BaHUsl KOBAJEHTHOM
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsATHE O AMCHEPCHBIX cucTeMax. MICTUHHBIE U KOJIJIOUIHBIE pacTBOPBL. MaccoBas 1oss
BEIL[ECTBA B paCTBOPE.

Knaccugukarus Heopranmueckux coeinHeHnid. HomeHnkiaTypa HeopraHn4eck1ux BeIIecTB.
['eneTndeckas CBA3b HEOPraHNYECKHUX BEIIECTB, IPUHAAICKAIIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanmus XHMHYECKUX peakluil B HEOpraHWYecKOW u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHBbIX (akTopoB. OOpaTHMble peaklUu.
Xumnueckoe paBHOBecHe. DakTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle Hlarense.

OnexTponuTtnyeckas aucconuanus. CuibHbIe W ciadble 37eKTpoauTsl. Cpena BOJIHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTPAJIbHAS, IIEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.



OKCMEpUMEHTAIIbHBIE METO/bl M3YYEHHUS BEIIECTB M WX NPEBPALCHUI: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoOJeNIed KPUCTAUNIMUECKHX pPEmETOK, HAOMI0JIeHHe ¢ ONHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3fioKEHHE NEPOKCHAA BOAOPOJAAa B MPUCYTCTBUU KaTalau3aropa,
OmnpeesieHue Cpeabl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MACcCCOBAast J0JIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannst. [Tonoxenue HemetawioB B [lepronueckoit cucteMe XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpO€HHUS aToMoB. (DHU3WYECKHE CBOWCTBA HEMETAJLIOB.
AmToTponusl HEMETauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCIMHEHHM (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COECUHEHUM.

Mertamnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OYEK aTOMOB MeTauioB. OOmue
¢uszuveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNPsSKECHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEUINIMX METAUIOB (HATPWH, KaJWid, KajabllMd, MAarHUM,
AITIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

O6mue criocoOb!l moay4yeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEHIECTB M UX NPEBPAIICHUN: H3YYCHUE
KOJUTEKIIMU «MeTaljIbl U CILIaBbI», 00pa3I[0OB HEMETAILIOB, PEIICHNUE IKCIICPUMEHTAIIBHBIX 3a/1a4,
HAOJIOZICHUE M OINMCAaHHUE JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEAKIIUU HAa KaTHOHbI
METaJlIoB).

Pacuérnble 3agaqu.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOMMYECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIMH, €CITH OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponps xuMun B obecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHATHE O HAyUYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUi.

[IpencraBnenust 06 00X HAYYHBIX TPUHITUIIAX TTPOMBITINIEHHOTO TIOJTYYSHUS BaKHEUIITHUX
BEIIIECTB.

UenoBek B MHpEe BEHIECTB W MaTEPHAIOB: BAKHEHIIHNE CTPOUTEIbHBICE MaTepHUabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHUS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIHOJIb30BAHUSA JIEKAPCTBEHHBIX IPENaparoB,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS MIPEapaToB OBITOBON XMMHH B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMETHBIX CBA3€H MpH U3ydeHUH 00IIel U HEOpraHMYeCcKONH XHMHUU B
11 xmacce ocymiecTBIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.



OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNUE,
U3MepeHue, SIBJICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUil YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NUYCCKUE BEIIMUUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTbh.

buonorus: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHOoMoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPIUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTCpHaJIoOB, CENBCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIINIJICEHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIpOU3BOJACTBO KOCMECTHUYCCKUX nmpenaparos,
IMPpOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3y/lIbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpeAHero ooero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meTronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHus SIBJISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yIbTaTOB OCBOEHHUS NpeIMeTa « X UMHS» Ha YPOBHE CPEIHEr0 00111ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHHE O0YYaIOLUIMMMCA POCCUHCKOM I'pakJaHCKOH HIASHTUYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAJULIUNA 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTbh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS ITpeIMeTa « X UMHSI» TOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCIIUTATEIBHOMN JIEATEIILHOCTH B COOTBETCTBUU C TYMAaHUCTHYECKHUMH, COIIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
INPUHATHIMU B OOLIECTBE HOPMAaMH M IMpaBUIaMH IMOBEJEHMS, CIIOCOOCTBYIOIIMMU IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSl.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IMpenMeTa «XHUMUS» OTPa)karoT cPOpMHPOBAHHOCTH
OTIbITA IT03HABATEIbHON U PAKTUYECKOH JeSITEIbHOCTH 00YYaIOLIUXCS MO peaTu3aliiy PUHITHIX
B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHUS:

OCO3HaHHUS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

IPEJICTABICHNUSI O COLMAIbHBIX HOpPMax M IpaBWIaX MEXKJIMYHOCTHBIX OTHOIIEHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY M apTYMEHTHI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIlecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pPe3yJIbTaT JJINTENbHBIX HAOIIOJACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPETIOBBIX TOCTUKEHUAX COBPEMEHHOM 0T€UeCTBEHHONW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYAITUH, CB3aHHBIC C XHMUYECKHMH SIBICHUSIMHE, U IPHHAMATH
OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OLICHMBATH CBOE IIOBEICHHE M IIOCTYIIKM CBOMX TOBAPUINEH C MO3ULHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHHUA LEHHOCTEH 30pOBOr0 M 0€30MacHOro obpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

cOOIIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYZIOBOU €ATENBHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI WHAWBUIAYAIBHOTO U KOJUIEKTUBHOIO 0O€30IacHOTO
IIOBEJICHUS B CUTYalLlUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MNPUBBIUEK (YMOTPEOJICHUS alKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyAoBOro BOCIMTAHUS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOMN U IPYIUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCEIICHUM IPAKTUYECKUX 3aJad COLUAIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHTyaTbHOH TPASKTOPHH 00pa3oBaHus, Oyaymien
npodeccuu U peanus3alnuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€JIECO00Pa3HOro OTHOILIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHU TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BaHUS JOCTUKEHUN XUMHUU JUIsl PELLIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

aKTUBHOTO HENPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel HmpHpoaHOMl cpele,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEANPUHUMACMbIX
JIEHCTBUN U NPEAOTBPALLATh UX;

HaJIM4YUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITa
JESATEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS,, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

NOHMMAHUS CHEINU(PUKA XHMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PalMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI M YEJIOBEKa, B TMO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH W
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, pEHIEHUH TI00ANbHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIMIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPyAa M SKOJIOTHYeCKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TpPAMOTHOCTH: TOHUMaHMs CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS



aHajan3a U OOBSICHEHUS SBJICHUN OKPYXKAIOMIEro MHUpa W MPOUCXOMSIIIHNX B HEM HM3MEHEHUH,
YMEHHUsI 1e71aTh 000CHOBAaHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS TaHHBIX
C TENBIO TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEUICHHS TIPOoOieM
B PCATbHBIX KU3HCHHBIX CUTYaIIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIeI0OBATEIILCKON JACSITEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTSM TPYAA B Pa3IMUHBIX cepax mpodeccnoHaTbHOMN AesITeTLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yibTaThl OCBOCHHS ydeOHOro mpenMera «XUMHUS» Ha YpOBHE
cpemHero odmiero oOpa3oBaHus BKIIOYAKOT:

3HAUUMBIC JJIs1 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCIUITTMHAPHBIC
(MeXmpeaMeTHbIE) O0IeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHBIH (haKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIE yueOHble  JIeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHUKATHUBHBIE,
peryisTuBHbBIC), obecreunBaronye (GopMupoBaHUe (PYHKIHOHATBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBHUS B II03HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMmeTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH y4e€OHBIMU
M03HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMmaTpuBaTh;

OTIpeIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHU HX JAOCTHUIKECHHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TOHATHA W YCTAaHABJIMBATH WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUTS KIIACCU(UKAINN BEIICCTB U XUMHYCCKHUX PEaKIIHIA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYXICHHUS (MHTYKTUBHBIC, ICTYKTUBHEIC, TIO AaHAJIOTHH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIIOUCHUS,

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCTIONb3YeMble B XHMHH CHMBOJIUYECKHE (3HAKOBBIC)
MOJICJTH, TTPEOOPa30BBIBATH MOJICIBHBIC TIPEICTABICHHS — XUMUYCCKUH 3HAK (CHMBOJI) SJICMCHTA,
xuMudeckass (opMyna, YypaBHEHHE XHUMHUYECKOM pEakiuu — TPU pEIIeHUd Y4eOHBIX
MO3HABATEIIBHBIX M MPAKTHYCCKHX 3a/1a4, TPUMCHSITh Ha3BaHHBIC MOJICIILHBIC MPEACTABICHUS JIJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;

dbopMyTUpOBaTh MEMM H 3aJa4d  HCCICAOBAHWS, HCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENNLHO C(HOPMYIMPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTsE QOPMUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;



BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM MpOIlecca, CaMOCTOSTENLHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JEsITENbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaUuu (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeta),
aHATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJABI NPH IOHCKE U O0TOOpe
uH(popMalu, HeOOXOAUMOM /1JIs BBINIOJIHEHUS YUeOHBIX 33/1a4 ONpeIeaEHHOrO TUIIA;

IpUOOpPETaTh OIBIT MCHOJb30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((du3nyecKne W MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl B XOJI¢ AMATIOTa W/WIA JUCKYCCUU,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MIPEeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEJIbHOM AESATEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUYECKONM pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3aly y4eOHOro Impoekta M (OpMYJIMpPOBATh BBIBOJBI IO pPE3yNbTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM IMyTEM COTJIACOBAHMS ITO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OgiaieHHe YHHBEPCAJIbHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IO3HABATENbHYIO JAESITEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHINOJHEHUM YY4EOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUsD OTPAXKAIOT:
c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISAIONIECH €CTECTBEHHO-HAYIHON
KapTUHBI MHpa, POJH XHUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBIIUICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW I perIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U
MPUPOJHON Cpelie;
BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJArarollne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas U



COKpall€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30Mepus, U30MEpbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHHUSI OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeKAllUe B OCHOBE ITOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM IEATENBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTHh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MIOHATHUS IIPU OIIMCAHUH COCTABA, CTPOCHUS U
MIPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHUPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpALIEHHOI) (OPMYII OPTaHUYECKHX BEIECTB
Y YpPaBHEHUI XMMHUYECKMX pEaKLUi, U3rOTAaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YYEHHBIX OPraHUYeCKHX
BEIIECTB 110 WX COCTaBYy M CTPOSHHUIO K OINpPENEIEHHOMY KIIACCy/TPyNIe COCTUHEHUN
(YriaeBoJopobl, KHUCIOPOJ M a30TCOJEpIXAllde  COCIUHEHMs, BBICOKOMOJIEKYISIpHbIE
COEIMHEHMS), JaBaThb UM Ha3BaHUs 10 cucremarnueckoil HomeHknatype (IUPAC), a takxke
IPUBO/NUTH TPUBMAJIbHBIE Ha3BAaHMUs OTIEJIBHBIX OPraHMYECKHUX BELIECTB (ITHJICH, HPOIMMJIEH,
alleTUJICH, STHJICHIJHMKONb, TIHLEPHUH, (eHON, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, IIIIOKO3a, (PPYyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUAbI XUMHYECKOM CBSI3U B OPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. bytiiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTb COCTaB, CTPOCHHE, (QHU3NYECKHE U
XUMHYECKHE CBOWCTBA TUITHYHBIX NIPEICTAaBUTENICH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWICHIJINKOIb, TTUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKLUN C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI HMX MEpepadOTKU U MPaKTUUYECKOE NPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCIECHUS [0 XHMHUYECKUM YpPaBHEHUSAM
(mMacchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IIPOAYKTa PEaKLMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIIU MPOJAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHH BJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX HAyYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPH M3YyYECHUM BEIIECTB WU XUMHUYECKHX SBIICHUUN
(HabmofieHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUSI JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA HKCIIEPUMEHT
(mpeBpalleHUs OPraHMYEeCKUX BEIECTB MPU HArpEeBaHHUM, MOJYUCHHE HTHICHA U U3yYEHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMHI OPIraHUYECKUX BEIIECTB, IeHATypalys OeJIKOB PU HarpeBaHuH,
[[BETHBIC peaKIuy OCITKOB) B COOTBETCTBUU C IMPABUIIAMH TEXHUKH 0€30M1aCHOCTH IPHU 0OpaIeHun
C BeILIECTBaMH U J1aOOPaTOpPHBIM OOOPYJOBAaHHEM, MPEACTABIATh PE3YJbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (DOpME 3amucCH YpaBHEHHN COOTBETCTBYIOIIMX pPEAKIHA U (OpMyIHpoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHATM3UPOBATh XMMHUYECKYH HH(OpMaIHIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nndopmanmu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBEICHNA B OBITY M TPYAOBOM [EATENbHOCTH B IENSIX COXPAHEHUS CBOETO 310POBbI U
OKpYKaroIllle NPUPOJHOM CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
ONpEeeNEHHBIX OpPraHMYECKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax crocoObl YMEHBIICHHUS M MPEJOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKa;

JUIsT O0yYaroIUXCsA C OIPAaHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUTSL CJICTIBIX M CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 11 3anucu XuMu4eckux GopmyiL.

11 KUIIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUSD OTPaXKaroT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIM XUMHUHU B IMO3HAHWH SIBICHHH MPHUPOJIbI, B (POPMUPOBAHUK MBIIIUICHHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW IS pPEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJArarouIue
MOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OpOUTATU aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCIICHUs, XWUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, MeTajuIMdecKasi, BOJOpOIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHUYECKMX  pEaklUMid, pacTBOp,  DIJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAs TUCCOUMALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peaklliy, XUMHUIECKOe PABHOBECHE); TCOPUU U 3aKOHBI (TEOPUS IIEKTPOIUTUYECKOM
aucconmranuu, nepuoandeckuii 3akoH . M. MenneneeBa, 3aKOH COXpaHEHUsS MacChbl BEUIECTB,
3aKOH COXPAaHEHHUs W TPEBpAIlleHUs SHEPTUU MPU XUMHUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, TMOJYUYCHUH W O€30MaCHOM HCIIOJIb30BAHWU BAKHEUIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JAEATEIHHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKU MOHSATHHN, YCTaHABIIUBATh
UX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMMHYECKUX PEAKIMi, CUCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaJbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BeEIIECTB (yrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETamiéHas W3BECTh, NMUTHEBAs COJa, MUPUT U
apyrue);

c(hOpMUPOBAHHOCTh YMEHUM ONPEACIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,



MeTaJIJIMYecKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAas, MOJEKYJIspHas, WUOHHAs, META/NIMYecKas), XapaKTep Cpeabl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHUN yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIICCTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHuN (POCThie BEellecTBa — METAJUIbl U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuoaunyeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dSJCKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHUECKUX 311eMeHToB 1. U.
MeHnpeneeBa, HUCHONB3Ysl MOHSATHS «S-, p-, d-DJIIGKTPOHHBIE OPOUTAINY», «IHEPTETHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUH 110 nepuogam U rpynnam [lepuoaudeckoil cucreMbl XUMHUYECKUX 1eMeHToB . M.
MeHpeneeBa;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUICCKIE CBOHCTBA
HEOPraHWYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUUYECKON
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMU C IOMOIIBIO YPaBHEHUNM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUid;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XUMHYECKHUE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluxX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuwu,
WU3MCHCHUIO CTENICHEH OKUCIICHHSI JIEMCHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKUUN pa3NUYHbIX THUIIOB, MOJHBIC
U COKpalIEHHBbIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUSA, MPU KOTOPBIX 3TH
peaklMu UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHH NPOBOJIUTH PEAKIUM, IMOATBEPHKAAIOIINE KaYeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OMNBITHBIM HYTEM HOHBI,
MPUCYTCTBYIOIIKNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NMuuYHbIX (AKTOPOB; XapaKTEp CMEMICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlHero Bo3aencTBus (mpuniun Jle [larensbe);

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUECKHUE MPOIECCHI, JISKAIIUE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEePHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUI 00 OOIIMX HAYYHBIX MPHUHIIUIAX W IKOJOTUYECKUX MPOOJIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHMM TIPOBOJUTH BBIYUCICHHUS C UCIOJB30BAHUEM TTOHSTHS
«MaccoBasi JIONis BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKUX
peaKIusIX, MacChl BEIIECTBA I 00bEMA Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUST MACChI BEIIECTB, MPEBPAIEHUS U COXPAHCHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
1abopaTOPHBIM 000PYIOBaHHEM, a TAK)KEe MPaBUIa OOPAIEHUsI C BENIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJITAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCIIEPUMEHT
(paznmokeHue TEPOKCHIA BOJOPOAA B NPHUCYTCTBHHM KaTalld3aTopa, OMpEICIIEHHUE CpPEeJIbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO WHINKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklud HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynbdart-, kKapOOHAT- W XJIOPHA-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3a7au no temam «Mertamisl» U «Hemeramnael») B COOTBETCTBUM C MpPaBHJIAMU TEXHUKU



0e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUIl COOTBETCTBYIOLIMX
peakiuii ¥ GOpMyITUPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH()OPMALHIO,
MOJTy9aeMYIO U3 pa3HbIX HCTOYHHKOB (CpeICTBAa MACCOBOM KOMMYHHKAIMH, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeTIECO00Pa3HOTrO
MOBEJICHUS B OBITY M TPYJOBOH JEATEIHLHOCTH B IEISIX COXPAHEHHS CBOETO 370POBbS U
OKpY’Kalolled MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JACHCTBHS HA YKUBBIC OPraHU3MbI
OIIpENIeIEHHBIX BEIECTB, MOHUMAast cMbIci mokasatens [1/IK, moscHsTh Ha mpuMepax crocoObl
YMCHBIICHUSA U MTPEAOTBpALICHUA UX BPCAHOI'O BO3I[€ﬁCTBH51 Ha OpraHu3M 4CJIOBCKaA,

JUIE OOYYaIOIIUXCs C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE NPHUMCHSTH
3HaHUuA 06 OCHOBHBIX JOCTYITHBIX METOJAAaX IMO3HAHUS BCIICCTB U XUMHUYCCKUX HBJICHI/II;'I;

JUTSL CJICTIBIX M CJIA00BUISIIUX 00yYArOIIUXCSI: YMEHUE HCIIOB30BaTh PEIbeHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KoJsnvecTBO 4acoB JIeKTPOHHbIE
HanmenoBanmue pa B U TeM u¢poBbI
Ne i/m Y —— pasieno ¢ Beero Kourpoububie IIpakTuyeckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypebi
Pa3znea 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XMMUM
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOECHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytieposa
Wroro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 IIpenenbHble YriIeBOOOPOIbl — aJKaHbI 2
29 HenpenenbHble yrieBogopO/Ibl: AJIKEHBI, 6 1
AJKa/IUEHBI, ATKUHBI
2.3 ApoMaTH4eCcKUe YIriIeBOAOPOIBI 2
24 [TprposHbIE HICTOYHHUKH YTIEBOJOPOIOB U 3 1
uX rnepepadoTka
Wtoro no pazneny 13
Pazpnen 3. Kucsiopoacoaep:xamnue opraHn4ecKue CoeAUHEHUs
3.1 Cnuptsl. @enon 3
39 Anpaeruanl. KapOoOHOBBIE KUCTOTHI. 7 1
CnoxHbIe 2(hUpbI
3.3 YrneBobl 3 2
Hroro no pazneny 13
Pasznea 4. A3oTcoaeprkainiue OpraHuyecKkue coeIuHeHus
4.1 AMMHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3

Paspnen 5. BeicokoMoOJIeKYy A pHbIE COCUHEHUSA

5.1 [Tnactmaccel. Kayayku. Bonokna 2




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugpossbie
Ne i/t - pasi Beero Kontpoabubie IIpakrnyeckue f)lép(al:fonaTe;LHme
padoThI padoThI pecype
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHMH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniecTBa. MHOrooOpasue 4
BEIIECTB
1.3 XUMHYECKUE peakiuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi xXumMmusi
2.1 Meraibl 6 1
2.2 Hewmeramisl 9 1 1
73 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX )
BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XUMUS U )KA3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3




10 KJIACC

Ne
n/n

Tema ypoka

[IpenmeTt opranuueckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

IIOYPOYHOE IINTAHUPOBAHUE

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Teopus cTpoCHHSI OPTaHUIECKUX
coenunenuii A. M. byrnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o knaccuukanuu
oprann4eckux BemiecTB. HomeHnknarypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUsl OPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHUYECKHUN P

Meran u 3TaH — npocTenime
MPEJICTAaBUTENMN AJTKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUieH U IPONUIeH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

[TpakTuyeckas padora Ne 1. «ITomyuenue
STUJICHA U U3y4EHHE €r0 CBOMCTB»

Ankanuensl. byranuen-1,3 u
MeTtunoyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI

10

AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHM PSAI.
AneTuieH — MpoCTeNIIni
IIPEICTaBUTEND aJIKHHOB




Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuuu

12 ApeHnsbl: 6eH3011 1 ToIyoJ. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOJIOB,
IIPUHAUIEKALIUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3bl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KontponbHas pabota no pasaeny
«YTII€eBOIOPOABD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

18 MHOroaTroMHsle CIUPTHI: ITUIIECHTIIMKOJIb
U TJIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
aneTanpaeru]. AeToH

1 OAHOOCHOBHBIE NpefieNIbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAsl M YKCYCHAs!

2 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT

o4 MBpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIIEE AECHCTBHUE




25

26

Cnoxxuble 3()UphI KaK TPONU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIIOKHBIX
a¢upoB

XKupsl: ruaponus, npuMeHeHue,
OuoJIOTNYecKast PoJib KHUPOB

27

VYTaeBobl: COCTaB, KiIaccuuKanus.
Baxuerive npencTaBuTeNu: rir0K03a,
¢bpykTO3a, caxaposa

28

29

Kpaxmai u nemirono3a Kak npupoHbie
MOJIUMEPBI

KoHnTposbHas padora mo paszaery
«Kucnopoaconepxaiiie opraHnaeckue
coequHeHUs/ Beepoccuiickast
poBepouHas padboTa

30

OOmas xapakTepucTUKa
a30TCOJIEPIKAIINX OPTaHUIECKIX
coeauHenuii / Beepoccuiickas
IIpoBepoYHas pabora

31

AMWHBI: METHJIAMUH W aHUJINH

32

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
OpraHMYECKUEe COCTUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuas.
benku kak mpupoaHbIe
BI)ICOKOMOJ'IeKy.]'ISIpHI)Ie COCAUHCHUSA

33

34

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ
OcHoBHBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COG)II/IHGHI/IIZ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

Jara
H3yYeHHs

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

XUMAYECKUHN DJIEMEHT. ATOM.
DJeKTPOHHAs KOHPUTYpAIIHsI aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XMMU4YecKkux annemeHToB /1. U.
MemieneeBa, UX CBsI3b C COBPEMEHHOM
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN
[0 FpyNIaM U nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA M CUCTEMBI
xumuueckux anemenToB [[.11. MeHnieneeBa
B Pa3BUTUU HAYKU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

e€ BUJIbI; MEXaHU3MbI 00pPa30BaHU
KOBAJICHTHOM CBA3U. BogpopoiHas cBs3b

BanenTHOCTB. D1€KTPOOTPULIATENBHOCTb.
Crenenb okucienus. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS

[IoHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PaCTBOPHI.
MaccoBas 10715 BEILIECTBA B pacTBOPE

KJIE[CCI/I(I)I/IKB.I_[I/DI U HOMCHKIJIAaTypa
HEOPTaHNUYCCKUX COG)II/IHCHI/II\/'I.
I'enernueckas cBs3b HCOPTaHNYCCKUX
BCIICCTB, PA3JIMYHBIX KJIIACCOB




Knaccudukanust XuMrUuecKuX peakiuii B
HEOPraHWYeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHUsl MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILECHUS] SHEPTUU NIPU
XUMUYECKHUX PeaKLUsIxX

Cxopoctb peakiui. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

10

[IpakTuyeckas padora Ne 1. «Brnusiaue
pas3InYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DIEKTPOTUTHYSCKAST TUCCOIIUAITHS.
[Tonsitue o BogopoaHoM nokasarene (pH)
pacTtBopa. Peakiiuu noHHOTO OOMEHA.
['uaponn3 opraHUYeCKuX H
HEOPTaHMYECKUX BEIICCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [TonsTre 00 anexTponuze
pacIIaBOB ¥ pacTBOPOB COJICH

13

KonrtponsHas pabota no pazaeny
«TeopeTnyeckue OCHOBBI XUMHM

14

Mertamisl, X MOJ0KECHUE B
[lepnonnueckoi cucTreMe XuMHUYECKHUX
anemenToB /I. 1. Menpeneera u
0COOCHHOCTH CTpOeHHUs aToMOB. O01IHe
¢duznyecKkue cBOMCTBa METAJIIOB

15

16

17

CruaBsl METAJUIOB. DIIEKTPOXUMUYECKAN
PA HAPSDKEHUN METAILIIOB

XHUMHYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aJIOMUHAN) U UX COSTUHEHUI
XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COECTMHEHUN




18

XHMHUYecKre CBOMCTBA IUHKA, JKeJie3a U UX
COEeIMHEHUI

19

[IpakTuueckas padora Ne 2. "Pemienne
9KCHEPUMEHTAIbHbIX 3334 110 TEME
«Meramib»"

20

21

22

HemeTaminl, UX MOJIOKEHHUE B
[Tepuoauueckoil cucteMe XMMUYECKUX
anemenToB /I. 1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
®dusnyecKue CBOMCTBA HEMETAIIOB.
AmoTponusi HEMETaUIOB (Ha IPUMEpPE
KHCITI0poJia, cephl, hocdopa u yriaepoaa)
XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U
UX COeOUHEHUN

23

XHUMHYECKUEe CBOMCTBA a30Ta, (hochopa u
UX COeINHEHMH

24

25

XHUMHUYECKUE CBOMCTBA yIiIepoa, KpEMHUS
U UX COSTUHEHUN

IIprMeHeHne BaXKHENUIINX HEMETAIUIOB U UX
COoeTMHEHNN

26

27

28

29

0O00011eHNe U CUCTEMATU3ALNS 3HAHUI 110
teMe «Hemeramiely. BeruucieHus mo
ypaBHeHI/H[M XUMHNYCCKHUX peaKHI/II\/JI nu
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas padora Ne 3. «Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"HemeTamnr"»

KonTponbhas pabota no remam
«Mertannei» 1 «HeMeTanab
Heoprannueckue u oprannueckue
KHuCIIOThL. Heopranuueckue u
OpraHUYEeCKHE OCHOBAHUS




AmM@oTepHbIe HEOpraHUYeCKHe U

OpTraHU4YC€CKUC COCIUHCHU . I'enetnueckas

30 CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX 1
BCIIECTB
Ponp xumuu B obecrieueHUN
31 AKOJIOTUYECKOM, SHEPreTUYECKON 1 1
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
M€eIULMHBI
[TpencraBienust 06 0OIIMX HAYYHBIX
32 IIPUHIMIIAX POMBIIUICHHOTO ITOJIy4eHUS 1
Ba)KHEHIIINX BEIECTB
33 UenoBek B MUpPE BEILIECTB U MATEPUAJIOB 1
34 XuUMUS 1 370pOBbE YEIOBEKA 1
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOMU
OBPA3OBATEJBbHOMN MPOT'PAMMBbI
10 KJIACC
Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

1 TeopeTnyeckrue OCHOBbI OPraHMYECKON XUMHUH

ChopMHPOBaHHOCTH MPEACTABICHUN 0 XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJM XHMHHU B MO3HAHUU
SBIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pellieHuss MPaKTUYECKUX 3aJad U SKOJIOTMYeCKH OOOCHOBAHHOTO
OTHOILICHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.1

Biagenue CcuCTEMOM XHMMHMUYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIAraroIe HIOHSTHUSA (Monekyia, BaJICHTHOCTD,
AEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHMCIICHHs, XUMUYECKAsl CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJSpHBIH OOBEM, YIJIepoaHBINH CKEJeT,
(GyHKIMOHAIbHAs  TpyMNna, pagukalg, HM30MEpus, H30MEpHI,
TOMOJIOTMYECKUN PsALl, TOMOJOIH, YIJI€BOLOPOAbI, KHUCIOPOA- U
a30TCO/EpIKaIlUe COEAMHEHUs, OMOJIOrMYECKU AKTHBHBIE BELIECTBA
(yraeBogpl, XKHpHI, OEJIKKM), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUsS); TEOPUU M 3aKOHBI (TEOpHs
XMMUYECKOI0 CTpOeHMs opraHuyeckux BemectB A.M. byrneposa),
3aKOHOMEPHOCTH, CHMBOJHYECKUI S3BIK XUMUH, (PAKTOIOTHYECKHE
CBEICHUS O CBOMCTBAaX, COCTaBe, IIOJYYCHMH U 0O€3011acHOM
UCIIOJIb30BAHUH BAKHEHIIUX HEOPraHMYECKHMX W OPraHMYECKHUX
BEIIIECTB B OBITY U NIPAKTUYECKOH J1eTEIbHOCTH YelloBeKa

1.2

CdopMUpoBaHHOCTh yYMEHHUW BBISBISTH XapaKTepHbIE MPU3HAKU
NOHSATHM,  YCTaHABIMBAaTh WX  B3aMMOCBA3b,  HCIIOJIB30BaTh
COOTBETCTBYIOIIME TOHATUS NPU OMNMCAHWU COCTaBa, CTPOCHHS U
IIPEBPALICHUI OPraHUYECKUX COEIMHEHUIN

1.3

c(OpPMHPOBAHHOCTb YMEHUH HCIOIB30BaTh XMMUUYECKYIO CUMBOJIHMKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpaIIE€HHON) (OpMyd OpPraHMYECKHUX BEIIECTB U YypaBHEHUH
XUMHYECKMX  peaklUMi,  M3roTaBiIMBaTb  MOJEIM  MOJIEKYJ
OpraHMYECKUX BEUIECTB Ui WUIIOCTPAlMM HMX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHUSI

1.4

ChopMupoBaHHOCT YMEHHH YCTaHABIMBATh MPHUHAIIE)KHOCTD
U3YyYEHHBIX OPraHUYECKHUX BELIECTB MO UX COCTaBYy U CTPOEHHUIO K
onpenen€éHHOMy Kiaccy (Tpymme) coenuHeHHi (yriaeBOJOPOIbI,
KHCJIOPOA M a30TCOJACPIKAIINE COCIMHEHMS, BHICOKOMOJIEKYIISIpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHUS TI0 CHCTEMAaTHYECKOU
HomeHkJarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHSI ONPEAETATH BHJIBI XUMUYECKON CBSI3U B
OpPraHUYECKUX COECIUHEHMSIX (OJMHApHbIE U KpaTHbIE)

1.5

CdopMupoBaHHOCTh YMEHHUS MPHUMEHSTH: TOJOXKEHUS TEOPUH
CTpOEHUs opranuyeckux Bemniects A.M. bytiepoBa 1t 00bsiCHEHUs
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBAa M CTPOCHMUS; 3aKOH
COXPaHEHHUsI MACChI BELIECTB

1.6




VYraesomopoasl.  Kucnoponcoxaepxkamme W a30TcolepiKarine
OpraHuvecKre coeIMHeHNs. BRICOKOMOJIEKYIISIpHBIC COSTMHEHUS

2.1

CdopmMupoBaHHOCTb YMEHUIl TPUBOJIUTH TpPUBUAJIbHBIE HA3BAHUS
OT/ICJIbHBIX OPTaHMYECKUX BEIECTB (ITWJICH, MPOMUIICH, alleTUJIEH,
STUJICHTJIMKOJb, TJIUUEPUH, (eHoN, (popmanbierus, aueTalbIeru/,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KUCJIOTA, IJI0K03a, (PyKTo3a, Kpaxmai, LeJUIi0J03a,
TJTUIIH)

22

CdopMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOCHUE,
bu3HYeCKue M XHMHUYECKHE CBOMCTBA THUIUYHBIX IPEICTABUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIICCTB (METaH, 3TaH, STUJICH,
MPONMWIICH, areTwieH, OyraaueH-1,3, merunOyramueH-1,3, OeHzod,
METaHOJI, ITAHOJ, STUJICHTJINKOIIb, TTHIEPUH, (EHOJI, alleTAIbIETH]I,
MypaBbHHAs U YKCYCHas KHCIOTHI, TIFOKO3a, KpaxMaJj, IeJUIi0J103a,
aMUHOYKCYCHasi KUCJIOTa)

23

24

3.1

32

CdopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETHYECKYIO CBSI3b
MEXIY TUIUYHBIMU  [PEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YPaBHEHHSIMHU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU C UCIOIb30BAaHUEM CTPYKTYPHBIX (hopmy

ChopMUpOBaHHOCTH ~ YMEHHUS  XapakTepHU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPBs (HEPTH, MPUPOAHBIN T'a3, YroJb), CIOCOObI
UX TepepabOTKH W  MPAKTUICCKOEC TPHUMEHEHHE TIPOJIYKTOB
nepepadoTKu

XUMHS U )KU3Hb. PacyéThl

CdopMupoBaHHOCTb yMEHUW BIAJETh CHUCTEMOM 3HAHUU 00
OCHOBHBIX METOJ[aX HAy4YHOT'O TMO3HAHUS, MCIOJIb3YEMbIX B XHUMHHU
NpU M3YYEHUU BEIIECTB W XUMHUYECKUX SBJICHUN (HaOmroneHue,
W3MEPEHHE,  OKCIIEPUMEHT,  MOJICIIMPOBAaHUE),  HCIOJIH30BaTh
CHUCTEeMHBIE XUMHUYECKHE 3HAHUA I TPUHATHS pEIIeHUHd B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM

CdopmMupoBaHHOCTh yMEHHUN COOMIOAATH TpPaBUJA TOIH30BAHUS
XUMUYECKON TMOCYION U JIa0OpaTOpPHBIM OOOpPYIOBAaHUEM, a TAKXKE
MpaBuJia OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSIMU
10 BBIMOJHEHUIO JTJAOOPATOPHBIX XUMHUECKUX OMBITOB

3.3

34

ChopMHpPOBAaHHOCT, ~ YMEHHH  IUIAHMUPOBATH W BBITIOJIHATH
XUMHUYECKUN DKCIEPUMEHT (TpeBpallleHus] OPraHWYeCKUX BEIIECTB
NP HArpeBaHUM, TIOJYYCHHE OSTUJIICHA U HW3YYCHUE €ro CBOICTB,
KaueCTBEHHBIE PEaKIMd OPraHMYECKUX BEIIECTB, JeHATypalus
OEJIKOB TP HAarPEBAaHMM, [IBETHBIC PEAKITUU OCITKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKU O€30MACHOCTH MPU OOPAIEHUH C BEIECTBAMU
u 7a0OpaTOpHBIM O00OPYIOBAaHUEM; TIPEICTABIATH PE3yIbTAThI
XUMHUYECKOTO JKCIepUMEeHTa B (opMe 3amuch  ypaBHEHHUI
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMYITHpPOBATh BHIBOJLI Ha OCHOBE
ATHX PE3yJIbTaTOB

ChopMHpPOBAaHHOCT, ~ YMEHHUW  TPOBOJIUTH  BBIUMUCICHUS  TIO
XUMHYECKUM YPaBHEHHSIM (MaccChl, 00bEMa, KOTUYECTBA UCXOIHOTO
BEIIIECTBA WJIM TPOAYKTAa PEAKIMU IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXO/IHBIX BEIIECTB UITU MPOIYKTOB PEAKIIUH)




3.5

CdopmupoBaHHOCTH yMEHUH KPUTUYECKU aHaIIM3UpPOBATh
XUMHYECKYI0 HH(pOpMAIUio, MOJyYaeMyl0 W3 pPa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoii nH(MOpManKu, ceTh IHTEpHET U Apyrue)

3.6

CdopMupoBaHHOCTH YMEHUH COOOATh MpaBWIa 3KOJIOTHYCCKU
1[e1ecOo00pa3HOro MOBEACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B
LEIAX COXPAaHEHUS CBOErO 3J0POBbS U OKPYKAIOUIEH IPUPOAHOU
Cpellbl, OCO3HABATh OMACHOCTh BO3/CUCTBUS HA >KUBBIE OPraHU3MBbI
OTIpe/IeIEHHBIX OPraHMYECKHUX BEIIECTB, TOHUMAsi CMBICT TTOKa3aTels
I[TIK (mpenenbHO AONMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
npUMepax CrocoObl YMEHBIICHHS M MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJIOBeKa

11 KUIIACC

Kon

NpoBePsAEMOro
pe3yJabTarta

1

1.1

1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

Bnanenue cucreMoill XMMHMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloIiMe  MOHATHUA  (XMMMYECKUH  DJIEMEHT,  aToM,
ANIEKTpOHHasi 000JI0uKa aTroma, s-, p-, d-3JIEKTPOHHBIE OpPOUTAIU
aTOMOB, HOH, MOJIEKYJI4, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHCIICHMS, XUMHUYECKasi CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIN 00BEM, KpHUCTAJUIMYECKass PELIETKA, THIbl XUMHUYECKHX
peaxiuii (OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30- U
SHJIOTEPMHUUECKHE, PEAKI[IX HOHHOTO 0OMEHA), PACTBOP, HJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJUTHYECKAsT JUCCOLMALUS, OKHUCIUTEND,
BOCCTAHOBHTENb, CKOPOCTb XHUMHYECKOM PEAKLMH, XUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpUS DIIEKTPOIUTUUECKOM
muccouunanuy, Ilepmonnueckuit 3akon .M. MenneneeBa, 3aKkoH
COXpPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH,
(axkTOoNOrMUeCcCKre CBEJIEHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUM U
0€30I1aCHOM HCIIOJIb30BAaHUU BaXKHEHIIINX HEOPraHUYECKHX BEIIECTB B
OBITY U MIPAKTUYECKOM JAEATEIbHOCTH YeloBeKa

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ BBISABIIAATE XAPAKTCPHBIC IIPU3HAKHU H
B3aMMOCBA3b H3YYCHHBIX HOH?[TI/II\/'I, OPUMEHATE COOTBCTCTBYIOIIHE
NOHATHUA TIPpU OIMMCAHUN CTPOCHUA U CBONCTB HCEOPTraHNYCCKUX
BCIIECTB U HUX HpeBpaHICHI/IfI; BBIABJIATH B3aMMOCBA3b XHMHWYCCKUX
3HaHUH C IIOHATHUAMU u MMpEaACTaBICHUAMU APpyrux
C€CTCCTBCHHOHAYYHEBIX NPCAMCTOB

1.3

BJ'Ia)IeHI/Ie OCHOBHBIMHM ME€TOAaMKW HAYYHOI'O IMO3HAHHS BCILICCTB U
XUMHYECKUX SIBJICHHHA (HAOMIOJeHNe, W3MepeHHe, SKCIIePHUMEHT,
MOJICIIMPOBAHNE)

1.4

ChopMUPOBaHHOCTh YMEHHH OIPEIENATh BAJICHTHOCTh W CTEICHb
OKHCJICHHSI XUMHMUYECKHX 3JIEMEHTOB B COCIMHEHMSX PAa3JIUYHOTO
COCTaBa, BHJ XHMHYECKOH CBsi3W  (KOBaJieHTHas, WOHHas,
MeTaJuIn4YecKasi, BOJOPOIHAs) B COSAUHEHHSX, TUI KPUCTAJUIMYECKOM
PEIETKN KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJICKYJISIpHASI, HOHHAS,
MeTaJuIn4yecKas)




1.5

ChopMupoBaHHOCTh YMEHHI OMPEACTATh XapaKTep CPEIbl B BOTHBIX
pacTBOpax HEOPraHMYECKUX COCIUHCHHUN

1.6

1.7

ChopMUpOBaHHOCTh  YMEHHS  KIacCH(DUIUPOBATh XUMHUYECKHUE
peaKIuy M0 Pa3IMYHBIM MIPU3HAKAM (YUCITY H COCTaBY PearupyronInx
BEIIECTB, TEIIOBOMY 3((deKTy peaknuu, H3MCHEHUIO CTeleHEeH
OKUCJICHUS  DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHUIO
KaTaJIu3aTopa)

ChopMUPOBAaHHOCTh YMEHHUH COCTABIISITh YPAaBHEHUS PEaKIHA
Pa3NMUYHBIX THUIIOB, TOJHBIE M COKPANIEHHBIC YpPaBHEHHS pPEaKIIHid
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, MPH KOTOPHIX 3TH PEaKIUU
UIYT J0 KOHIIa

1.8

1.9

1.10

1.11

2.1

CdhopMupoBaHHOCTB yMEHUHI IIPOBOJIUTH peakuuu,
MOATBEPKIAIOILHE Ka4eCTBCHHBIN COCTaB pa3InYHbIX
HEOPraHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHMYECKUX BELICCTB

CdopmupoBaHHOCTh YMEHUN PACKPHIBATh CYIIIHOCTh OKHUCIHTEIBHO-
BOCCTAaHOBUTEIbHBIX peakuuit IIOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

CpopMHUpPOBAaHHOCT, YMEHHUM OOBACHITH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peakly OT Pa3jiNydHbIX (haKTOpPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMELICHUs
XUMHUYECKOI0 PABHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3/AEUCTBUS
(npunnun Jle [latense)

OO01mas u HeopraHuyeckasi XuMus

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIich [lepuoamdeckoro
3akoHa .M. MeHnneneeBa HM JI€MOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLIYl0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO

byHKIIIH

22

2.3

ChopMHUpPOBAaHHOCTP ~ YMEHHMM  XapaKTEpPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XHMMHYECKUX d3JEeMEHTOB |—4  mepuonoB
[Tepuonnueckon CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBa, UCTIONB3YS MOHATHS «S-, P-, d-3NEKTPOHHBIE OPOUTATHY,
«OHEPreTUYECKNE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMMYECKHUX DJIEMEHTOB U MX COCIMHEHUU MO MEPUOAAM U
rpynmnaM Ileprogudeckoil cucteMbl XMMUYECKUX AyieMeHTOB J[.H.
Menneneesa

CdopmupoBaHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATh) 00IIKE
XMMHMYECKHE CBOMICTBA HEOPraHMYECKUX BELIECTB  Pa3IUYHbIX
KJIACCOB, MOATBEPK/1aTh CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKTY
HEOPraHWYECKMMH  BEIIECTBAMH C  IIOMOUIBI0  YpPaBHEHMMU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKuil
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2.5

ChopmMupoBaHHOCTh YMEHHMI yCTaHaBIMBATh IPUHAJIEKHOCTH
HEOPraHUYECKHUX BEILECTB [0 UX COCTaBY K ONPEAEIEHHOMY KJacCy
(rpymnme) coenruHeHuH (TIPOCThIE BEMIECTBA — METAIIBI M HEMETAJIIBI,
OKCH/Ibl, OCHOBAHUSI, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

ChopMupoBaHHOCTH YMEHU HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY
JUISL COCTaBJIEHHS (OpMYJ BEIIECTB M YPaBHEHHM XHMHUYECKUX
peakiuii, cuctematnaeckyro HomeHknarypy (IUPAC) u TpuBnanbHble




Ha3BaHUs OT/ACJbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, Tami€Hasi W3BECTh, HEramiéHas H3BECTb,
MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XMMHAYECKHE CBOWCTBA HEOPraHWYECKHUX BEUIECTB  Pas3iIMYHBIX
KJIACCOB, MOATBEPIKIATh CYIIECTBOBAHUE TCHETUYCCKOU CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH C  [OMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUYIECKUX PEAKITUI

2.7

ChopMupoBaHHOCTH ~ YMEHHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHYECKHI HSKCIEepUMEHT (pa3lioKeHHEe IEepOKCHIa BOJOpOJa B
IIPUCYTCTBUH KaTaJan3aTopa, OlpeesIEHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOUIBI0 YHHMBEPCAJIBHOIO WHJMKATOpA, BIMSHHUE Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW PEaKIMH, PEaKIUd HOHHOTO
oOMeHa, KaueCTBEHHBIE peaKIMK Ha cylb(]art-, kKapOoOHAT- U XJIOPUI-
AQHUOHBI, Ha KATUOH aMMOHMUS, pEIICHUE HKCIIEPUMEHTAIbHBIX 3a/1a4
o Temam «Metael» U «HemeTanis») B COOTBETCTBUU C MPaBUIIAMH
TEXHUKA O€30MacHOCTH TMpH OOpalleHWH C BEIEeCTBAMU H
nabopaTopHbBIM  O00OpYyIOBaHUEM;  MPEACTABIATH  PE3YyIbTATh
XUMHYECKOIO JKCIepUMEHTa B  (QopMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuil U (GopMynupoBaTh BBHIBOABI Ha OCHOBE
3TUX PE3yJbTaTOB

2.8

29

CpopMUpOBaHHOCT, yMEHHUH COOJIOATh TMpaBWja IOJb30BaHUS
XUMHUYECKON TOCYI0 U JTaO0OpaTOPHBIM O0OPYJOBaHUEM, a TaKKE
MIpaBWIIa OOPAIIECHUS C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKITHSIMH
T10 BBITMIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKHIX OIBITOB

CpopMHUpPOBAaHHOCT,  YMEHHUM  XapakTEpPU30BaTh  XHUMHUYECKHE
MIPOLIECCHI, JIeXKAIUE B OCHOBE MPOMBIIIJICHHOTO MOJyYEHUsI CEPHOM
KHCIIOTBI, aMMHaKa, a Takke chOpMHUPOBAHHOCTh MPEACTABIECHUN 00
O0IMX HayyHBIX MPHHLMIAX M SKOJIOTMYECKHX MpolieMax
XUMHUYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

CpopMHUpOBAHHOCTH MPEACTABICHUN O XUMUYECKON COCTaBIISIONIEH
€CTECTBEHHOHAy4YHOW KapTUHbl MHpaA, POJM XUMUU B TIO3HAHUU
SIBJICHUH TPUPOJbI, B (OPMUPOBAHHHM MBIIUICHUS] U KYJIbTYPHI
JTUYHOCTH, €€ (PYHKIMOHATHHONW T'PaMOTHOCTH, HEOOXOIMMOW s
pelieHusT MPaKTUYECKUX 3a7ad U IKOJOTUYECKH OOOCHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cperie

ChopMupOBaHHOCT ~ yYMEHUH  KPUTHYECKH aHAJIN3UPOBATh
XUMHUUYECKYI0 MH(POpPMAIUIO, MOJIYyYaeMyl U3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKAIIMH, ceTh VIHTEpHET U Apyrue)

CchopMupoBaHHOCTh yMEHHH CcOOMIOaTh MpaBUiIa 3KOJOTMYECKH
1enecoo0pa3Horo MoBeAEHUS B ObITY W TPYAOBOH AESTENBHOCTH B
LENAX COXPaHEHHs CBOETO 3/I0POBbS U OKPYKAIOUIEW MPUPOTHOMN
cpensl
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Oco3HaBaTh OIMACHOCTh BO3JEUCTBHUS HAa JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MNOHUMAs cMbica Tnokazarens [IJIK,
MOSICHATH HAa IPUMEPax CoCOObI YMEHBIIICHHUS ¥ IPEOTBPAIICHUS UX
BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa




3.5

ChopMUpOBaHHOCTH ~ yMEHUH  MPOBOAWUTH  BBIYMUCICHUS  C
WCIIOIb30BAHUEM IOHATHUSL «MAacCOBasl JOJII BELIECTBA B PAaCTBOPE»,
O00BEMHBIX OTHOLICHWH Ta3oB NMPH XUMHYECKHX PEAKIUAX, MacChl
BelIeCTBa UM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
TEIUIOBOTO A (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILECTB, IIPEBPALICHUS] U COXPAaHEHUS DHEPTUU




10 KUIIACC

IMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUS

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUA

1

TeopeTnueckne OCHOBbI OPraHU4YECKONH XUMHUHU

1.1

[Ipenmer opraHnyYecKOl XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MAaTepuajoB. Teopus CTpOEHUs OPraHUYECKUX
coenunennit A.M. ByrnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CtpykTypHble (OpPMYJIBl OpPraHMYECKHX BeHlecTB. ['omonorus, wuzomepus.
XuMuYeckas CBA3b B OPraHMYECKHX COCIMHEHUSAX — OJUHAPHBIE W KPATHBIC
cBsi3u. [IpencraBienue o KIacCUpHUKAIMA OPraHUYECKUX BELIECTB

1.3

Homenkiiatypa oprannueckux coeIMHEHUH (cucTeMaTuueckas) U TPUBUAIbHbIE
Ha3BaHMsI BAKHEHIINX NPECTaBUTENEH KJIaCcCOB OPraHMUECKUX BEIIECTB

Yri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
IPOCTEHIINE MPEICTABUTENN ANKAHOB: (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMEIICHUs] U TOPEHUs), HAaXOXACHUE B IMPUPOAE, IOIyYeHUE U
IIPUMEHEHUE

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUN psiA. DTWIEH U INPONUIIEH —
MPOCTEUIINE MPEICTABUTENN ANKCHOB: (U3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpATAllMM, OKHUCIEHUA U
MIOJINMEPU3ALIUH ), IOJyYEHUE U IPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 u wmerunOyraameH-1,3: crTpoeHue, BaXHEUIIHE
XMMHYECKHE CBOICTBa (peakuus noiumepusanun). [lomyuyeHre cHHTETUYECKOTO
Kay4yKa U pe3UHbI

24

2.5

2.6

3.1

AJKUHBI: COCTaB U 0OCOOEHHOCTU CTPOEHUS, FTOMOJIOTHUECKUN psfl. ALIeTUIIEH —
NPOCTEUIIMIA MpPEACTaBUTENb aJKUHOB: COCTaB, CTpPO€HHE, (U3NYECKHEe U
XUMHYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHHUS,  TaJIOT€HUPOBAHUS,
THJIpaTaliM, TOPEHUs ), HOJTyYeHUE U IPUMEHEHHE

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME€ M XUMHUYECKHE CBOMCTBA
(peakuy TaJOreHUPOBaHHMS M HHUTPOBAHUSA), IOJyY€HHE M NPUMEHEHHE.
Tomyon: coctaB, cTpoeHHe, (PU3NYECKHE U XMMHYECKHE CBOMCTBA (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHMA), MOJIYYEHHE U NpPUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBsI3b MEXIY YIVIEBOAOPOJAMH, NMPHUHAISKAIIUMH K
pa3IUYHBIM KJ1accam

[IpupoaHble HCTOYHHMKM YIIeBOAOPOJOB. [IpuponHBIi ra3 u MOMyTHBIE
He(TsaHble ra3pl. HedTs u €€ npoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MIEPEroHKa, KPEeKUHT (TepMHUECKUI, KaTaluTH4ecKuil), muponus. IIpomykTsl
nepepaboTKu HePTH, X IPUMEHEHHE B TPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIi
YToJIb M IPOAYKTHI €T0 NepepadboTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHUA

Hpe,Z[CJ'IBHBIe OIHOATOMHBIC  CIIUPTHI. Mertanon u  3TaHOI: CTPOCHUC,
CbI/ISI/I'-IeCKI/Ie M XUMHYECKHE CBOMCTBA (peaKum/I C AaKTHUBHBIMHU MCTaJlllaMH,
raJIorcHOBOJOpOaAaMH, FOpCHI/Ie), IPpUMCHCHHUC. BOI[OpO,Z[HBIe CBiA3U MCKIAY
MOJICKYJIaMH CITUPTOB. HeﬁCTBI/Ie MCTAHOJIa U 3TaHOJIa Ha OpraHu3M 4Y€JIOBCKaA.
MHoroatoMHbIe CIIMPTHL. OTUIICHTIINKOIb U TJIMIOCPUH: CTPOCHUC, (I)I/ISI/I‘-ICCKI/IC
U XHMHYECKHE CBOMCTBa (BSaI/IMO,ZI[eI\/’ICTBI/Ie CO IICJIOYHBIMHU METaJlJIaMU,




KaueCTBEHHAasl peaklMsi Ha MHOIOATOMHbIE CHUPTHI). [leiicTBUEe HAa OpraHusm
4esoBeKa. [[puMeHenne rauneprta u 3TUICHITIMKOIIA

3.2

@deHoi: CTpOeHUE MOJIEKYNbl, (U3MYEeCKHe M XHUMHYECKHE CBOMWCTBA.
Tokcuunocts enona. [lpumenenue gpenona
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Anbreruasl 1 KeToHbl. POpMabAerul, aleTaabAeTHl: CTpOeHUEe, (HU3nYecKue
U XUMHYECKHE CBOICTBa (peakUUM OKHUCIEHMs U BOCCTaHOBJIECHUS,
KAueCTBEHHbBIE PEAKIINH), IOJYUYEHUE U IPUMEHEHHE
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OHOOCHOBHBIE TpeJieNbHbIe KapOOHOBbIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHCIIOTBI: CTpOeHUue, (hru3nuecKkue U XMMHUYECKHUe CBOMCTBa (CBOICTBa, oOmiue
JUIL KJacca KHCIIOT, peakius STepU(HKaAINK), MOJyYCHHE M IpPUMEHEHHE.
CreapuHOBas U OJEMHOBAs KUCIOTHI KaK MPEICTABUTENIN BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE

3.5

CrnoxxHbie 23QUpPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
a¢upos. XKupsl. ['uaponus xupos. [IpumeHenue xupoB. buonorudeckas poiib
KUPOB

3.6

4.1

4.2

5.1

5.2

VYraeBojpl: cocTaB, Kiaccudukanus yrieBogoB (MOHO-, 1U- U MOJMCAXapU/bl).
I'moko3a — mpocTeinii MOHOcaxapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJIbL,
¢u3nyeckue M XUMHUYECKUE CBOICTBa (B3aMMOJAEHCTBHE C TMIPOKCHUAOM
meau(Il), oxucnenme ammuayHelM ~ pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAaHOBJICHHE, OPO’KEHHUE TIIIOKO3bI), HAX0X/IEHUE B MPUPOJIE, IPUMEHEHHUE,
ounosorudeckast poib. @orocunTe3. OpykTo3a Kak U30Mep TIIOK03bl. Kpaxman
U LIEJUII0JI03a KaK NpUpoAHbIe nosuMepbl. CTpoeHHe Kpaxmalla U LEeJUITH0JIO3bL.
dusznyueckue M XUMHUYECKHE CBOMCTBA Kpaxmaja (THIPOJIU3, KaueCTBEHHAas
peaKIysi ¢ MOJI0M)

A30Tcozlep>i<amne OpraHn4YCCKHUC COCAMHCHUA

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe OpraHuyeckue coeauHeHus. dOusznueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mpuMepe riuiuHa). buomornueckoe
3Ha4Y€HHE aMUHOKHUCIOT. [lenTuasl

benkn Kkak mpUPOAHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHud. [lepBuuHas,
BTOpPUYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OEIKOB:
THJIPOJIN3, ACHATYypallks, KaUeCTBEHHbIE peaKkI[MH Ha OeNKH

BLICOKOMOJ'IGI(yJ'ISIpHHe COCOUHCHUA

OCHOBHbBIE TIOHSITUSL XUMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMED,
[IOJIUMEDP,  CTPYKTYPHOE  3BEHO, CTENEHb  IOJMMEPHU3ALUU,  CPEAHSA
MoJieKyisipHass Macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH — MTOJIMMEPU3ALUs U TTOJIMKOHICHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMs BEIIECTB M HX IPEBpallCHUN:
O3HaKOMJIEHHE C oOpa3uamMu TPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IIJIACTMACC, Kay4yKoB. [lolydeHre CHHTETUYECKOrO KayuyKa U PE3UHbI

11 KJIACC
Kon
1

1.1

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS

TeopeTnyeckrue OCHOBbI XUMUHU

XuMu4eckuit aeMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTUYecKre YpoBHH, MOyPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
Oco0eHHOCTH pacmpeeNieHus JIEKTPOHOB MO OPOUTATISIM B aTOMax JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB




1.2

1.3

Ilepronnueckuii 3akoH U llepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CBsi3b NEpUOIUYECKOr0 3aK0oHa U [leproauyueckoil cUCTEMbI
XUMHYECKHX 3J1eMeHTOB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XUMHYECKHX DJJIEMEHTOB H
00pa3yeMbIX UMHU TMPOCTHIX U CIIOKHBIX BEILIECTB IO TpyMIaM U IMepuojam.
3HayeHue MepUoOIMUYECKOr0 3aKOHA B Pa3BUTUU HAYKH

CTtpoeHue BellecTBa. XHUMHYECKash CBA3b. BHIbI XHUMHUYECKOW CBA3M
(koBajieHTHasi HEMOJSpHAs W TMOJsSpHas, MOHHAas, Meramuinueckas). Honsr:
KaTHOHBl M AHUOHBL. MeXaHM3Mbl 00pa30BaHUS KOBAJICHTHOM XHMHYECKOM
cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoaHast cBs3b

1.4

Banentnoctb. DnekTpooTpunareabHOCTh. CTENeHb OKUCICHUS

1.5

BeniectBa MOJIEKYISAPHOrO ¥ HEMOJIEKYIIIPHOIO CTPOCHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIECTB OT THUIMA KpPUCTAUIMUECKOW pewmerku. llonsatue o aucnepcHsIx
cuctemax. VIcTuHHBIE U KOJUIOMJHBIE PacTBOpBI. MaccoBas JOJIs BELECTBA B
pacTBope

1.6

1.7

Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenxiarypa
HEOPraHUYECKUX BEILECTB

Xumuueckass — peakius.  Krnaccudukamuss — XUMHYECKMX — PEeakuuid B

HeOpFaHI/I‘ICCKOﬁ n OpraHquCKOﬁ XAMHH. 3aKOH COXpaHCHHA MACChl BCIICCTB,
3aKOH COXpPAaHCHUA U IPCBpAIICHUA SHCPIUU NP XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

1.10

1.11

O6parumbie peakiuu. XUMUYECKOe paBHOBecue. DaKTOphI, BIUSIONIME Ha
COCTOSIHAE XUMHUUYECKOT0 paBHOBecus. [Ipuniun Jle [llarense

OnexTponauTrueckas auccornuanus. CunbHble W cinadbie amekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIICCTB: KHUCIIAs, HEHTpayibHAs, WIeJIOYHAs. Peakmum
HOHHOTO 0OMeEHa

OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU
Heoprannueckas xumus

2.1

22

Hewmeramnsl. [lonoxenne Hemeramios B [leproandeckoil cucreMe XUMHYECKHUX
anementoB /.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHsI aTOMOB. PuU3NUecKue
CBOICTBa HEMETAUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpHUMeEpe KHUCIOopoaa,
cepsl, pocdopa u yrieposa)

XUMHUECKUE CBOWMCTBA BaXXHEHUIIMX HEMETaIOB (TaJlor€HOB, CEpbl, a30Ta,
docdhopa, yraepoga W KpPEeMHHUs) M HUX  COCIMHEHHM  (OKCHJIOB,
KHCJIOPO/ICO/IEPKAIMX KHUCIOT, BOJOPOJHBIX coenuHeHuit). Ilpumenenne
BOKHENIIIMX HEMETAJJIOB U UX COCAUHECHHI

2.3

2.4

2.5

Meramnsl. [lonoxenne merawoB B Ilepmoanueckol cCUCTEME XUMHYECKHX
anemenToB .. MenneneeBa. OcoOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O0mue Gpuzndeckue cBorcTBa MeTaIOB. CITaBbl METAIIOB.
DNEKTPOXUMHUYECKHUH psil HAIIPSHKEHUHA METaJIJIOB

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAJJIOB (HATpUM, KaJlui, KaJblLUW,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJe30, Mellb) U UX coeauHeHuil. OOmue
CrocoObl MOMy4YeHHUs] MeTaJuIoB. [[prMeHeHrne MeTalioB B OBITY U TEXHHUKE
I'eneTnueckas CBA3b HEOPraHMYECKHUX BEILIECTB, MPUHAIICKAIINX K PA3TUIYHBIM
KJaccaM

XUMHS U )KU3Hb




3.1

Ponp xumMuu B 00ecre4eHHH SKOJIOTHYECKON, IHEPreTUYECKOW W IHIIEBOU
0e30MacHOCTH, Pa3BUTHN MeAUIUHBI. [[OHATHE O HAyYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMHYECKUX PEAKIUI

3.2

[IpencraBnenus 06 0OIMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO MOTY4YeHUS
BOXHEHIINX BemiecTB. YenoBeKk B MHUPE BELIECTB M MAaTEPUAJIOB: BAKHEHIINE
CTpOUTENbHbIE MaTepHajbl, KOHCTPYKIIMOHHBIE MaTepUaibl, KPacKH, CTEKIO,
KepaMHKa, MaTepUasbl Ui AJICKTPOHUKH, HAaHOMAaTepUallbl, OPraHUYECKUe |
MHUHEpaJIbHbIE Y00peHUs
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Xumus u 3A0POBLC HYCJIOBCKA: IIpaBWJia HCIIOJIB30BAHHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBujia 0€30IaCHOT0 MCIIOJb30BAHUS ImperaparoB OBITOBOM
XUMHUU B HOBCCHHGBHOfI JKHN3HHU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

IMMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

. Xumus, 10 knacc/ I'abpuensua O.C., OO1ecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO

«IPODA»; AkimonepHoe obmiectBo «M3naarenscTBO «IIpocBerieHmer
Xumus, 11 xknace/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne

METOAUYECKUE MATEPUAJIBI AJIS1 YUYUTEJA
O.C.l'abpuensn, I'.I".JIpicoBa «Xumust Metogundeckoe mocooue — 6a30BbI YPOBEHb -
M.: JIpoca 2022 ron.

O.C.l'abpuensn, N.I'.OctpoymoB, «O011as XuMus B TECTax, 3aJa4ax, YIpaKHCHHUIX.
11 xmace» — M.: Jlpoda, 2023 rog.

O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc: KoHTposbHble U
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: lpoda, 2021 r.

O.C.l'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 kimacc: HacronpHas kHura
it yautessi». Yacte 1 — M.: [Ipoda, 2019 rog.

O.C.l'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 kimacc: HacronpHas kHura
it yautensi». Yacts 2 — M.: [lpoda, 2022 rog.

O.C.I'abpuensH, I1.B.PemeroB, U.I'.OctpoymoBa «3amaun 1Mo XMMHUU U CHOCOOBI UX
pemenus» - M.: «/Ipoday, 2021rox.

B.I'. lenncoBa «Xumus 11 xnacc noypounsle miansl no yueouuky O.C.I'abpuensina,
I'.I".JIpicoBoit» - Boarorpan» Yuurens 2018roz.

M.A.Psa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 kaaccey», - M.: Dk3aMeH,
2019r.

O.C.I'abpuensiH, 1.I'.octpoymoB «XUMHUECKHI SKCIIEpUMEHT B mikone 11 kmacey; -
M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

1. http://www.chemnet.ru T'azera «Xumus» u callit mist yuurens «S uny Ha ypok
xuMum» http://him.september.ru

2. Emunas xomnexkuust L[[OP: Ilpeamernas xosmekumst «Xumus» http://school-
collection.edu.ru/collection/chemistry

3. EcrectBeHHO-HayuHble  dKcnepuMeHTh: xumus. Komnekuuss — Poccuiickoro
obmmeoOpa3oBartenbHOro noptana http://experiment.edu.ru

4. AJIXUMMUK: caiit JI.}O. Anux6epoBoii http://www.alhimik.ru

5. Bcepoccuiickast onummnuaa mKoJIbHUKOB 1o XuMuu http://chem.rusolymp.ru

6. Opranuueckas XHUMHUS: DJIGKTPOHHBIM  y4eOHUK i CpPeAHEW  IIKOJIbI
http://www.chemistry.ssu.samara.ru

7. OCHOBBI XHMHUH: JIEKTPOHHBIN yueOHUK http://www.hemi.nsu.ru

8. OtkprIThIH KOJUTEMK: XuMus http://www.chemistry.ru

9. JlucTaHIMOHHAs OIMMIIMA/IA [0 XMMHH: TEJIEKOMMYHHUKAIIMOHHBIN 00pa3oBaTeNbHbIH

IIPOEKT.
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