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INOACHUTEJIBHASA 3ATINCKA

[IporpaMMa 1O XUMHM Ha YypOBHE cCpeaHero oomero oOpa3oBaHusi paszpaboTaHa HA
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHU K pe3yibTaTaM OCBOSHHUS  (eiepalibHON  00pa3oBaTeIbHON
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yu€rom Konmenumu mnpenoaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIOIIUX OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAaMMBbl, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pasBuTusl BocniuTanus B Poccuiickoit ®denepanuu Ha niepuon mo 2025 roga» (Pacmopshkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTke MNpOrpaMMbl MO XUMHH, K OIpEAeTIeHHIO OoOIIei
CTpaTeruy 0OY4YCHHsI, BOCIIUTAHHS U PA3BUTHUSL O0yUAIONIUXCS CPEICTBAMHU y4eOHOTO IpeaMeTa
«Xumust» nas 10—-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC TOJIOKCHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIENieH, COJEpXKaHMS, pPE3yJIbTaTOB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

XuMudeckoe  00pa3oBaHHE, IOJTy9aeMOe  BBITYCKHUKaMH  00I1Ieo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEPIIAIOIIMM 3TallOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTH IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KyIbTYpPHI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 3[0POBBIO U
npupoHON cpene. Peann3yercs xumuueckoe 00pa3oBaHue 00ydarOIIMXCS Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBAMH y4eOHOTO IMpeaMeTa «XUMUs», COJAep:KaHue M MOCTPOCHUE
KOTOpPOTO ONPEIEICHBl B MPOTpaMMe I0 XHMHU C Y4E€TOM crIenu(DUKH HAYKH XUMHH, &
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIINX
1eJaeil ¥ MPUHIIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEIHEro OOIIEero
obpazoBanus B Poccuiickoii @eneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTrepHalbHON KynbTypbl. OHa BHOCHT CBOWM BKJIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIIUICHUS, B CO3/IaHUE 1[€JIOCTHOTO MPEACTaBICHUS
00 OKpYyKaroIlleM MHUpPe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEro MHUpA, OCO3HAHUS B3aWMOCBS3HU
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH O0JIACTSIMU MPUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JPYrUMH €CTECTBEHHBIMM HAayKaMH, XHMHs —CTala
HEOTHEMJIEMON YacThI0 MHPOBOUM KYyJIbTYpHI, HEOOXOJUMBIM YCIOBHEM YCIEUTHOTO Tpyda U
JKU3HHU KaXJ0TO wieHa oOmiectBa. CoBpeMeHHasi XMMUSI KaK HayKa CO3HAaTeNIbHAasl, KaK HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa HA PEUIeHUE TII00ATbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOM, MHUIIEBON, HIKOJOTHYECKON O€30MacHOCTH U
OXpaHbI 3JJ0POBbS.

B cootBercTBMM C OOMMMH ILENIMH W TPUHIMIIAMHU CPEIHEro oO0Iero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi yPOBEHb U3YUYECHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMICKYJbTYPHYIO TMOATOTOBKY OOYYalOIIMXCs, HEOOXOIUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKU3HBb COIMYMA,
MIPOJIOJDKEHMSI 00pa30BaHUs B Pa3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XMMUEH.

CocTaBnsromuMu  TIpeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30BbIe Kypchl — «OpraHudeckas
XuMUs» U «O011as 1 HEOPraHUYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUsI KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOulel XMMHMU) U OpraHudeckord XxumMuu. PopMUpOBaHUE JAHHOW CHCTEMBblI 3HAHUI
OpU W3YYCHUH TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSATHM, 3aKOHOB ¥ TEOPUI XUMHH.



Crtpykrypa comepkanust KypcoB — «Opranudeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHHA Ha
ONpEENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHWMHUU BEIIECTBA
paccMaTpUBaIOTCST Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUMU BEILECTB.
Cenenuss 00 M3y4aeMbIX B KypCe€ BEIIECTBAX IAIOTCS B PAa3BUTHU — OT YTIIEBOIOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TMEpBOHAYATIHLHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMere «XuMus» 0a30BOT0 YpOBHS paccMaTpUBAaCTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNW MaTepuan u
dakrosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEeOpraHWYEeCKask XUMHUsD» O0YJaIOIIUMCSL TPEJOCTABISETCSI BO3MOXKHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riy0Xe TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIMI 3TOTO 3akoHa — OT 00OOIIaromei 10
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaXKHEWILHMX BEUIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnonHseTcss B kKypcax 10 wm 11 KiaccoB aneMeHTaMu  COJEpKaHUs, HMEIOIUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAaCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH 4YelIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBA)XKEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TMPAKTHUYECKUX MPHUIIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3AHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh HHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOIOTHCHUS 3HAHUH, PelIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» JTaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIUXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PHIOCO(PCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM dKCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUYHN MEXTYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEUICHUH HKOJOTMUYECKUX MPOOJieM, a Takke MpodiieM cOepexeHus
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemeHus 3amay BOCMUTAHUS, Pa3BUTHUA U COIUANIM3AIMU  OOYUYAIOLTUXCS
MPUHATBIE MPOTPaMMON IO XMMHHU TOIXOJIBI K OMPEAENICHUI0 COJEpkKaHUS W TMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX yYEOHBIX NEHCTBUM, MMEIOIIUX
0a30BO€ 3HAUYCHME /IS PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMOUCKa, aHaJIu3a 1
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENLCKOM IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTuke npenoaBaHus XUMUHU KaK Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHus, TMPH  ONPEIACICHUH  COJEPKATEIbHON
XapaKTePUCTUKU LEeJed H3y4YeHHs] MpeIMeTa HalpaBJICHUEM NEPBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHHME OCHOB XUMHUYECKOW Hayku Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEeIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIAMYECKOW TOYKM 3pEHHsS TaKOW MOAXOA K
ONpEIETICHUIO LIeJIeH U3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE ONPaBJAaHHBIM.

CormacHo JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xu1.) ssBASTOTCS:

bopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAHMW KaK Ba)KHEUIEH COCTaBIISAIONICH
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHSTHS,



dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE M MOHUMAaHHE
CYILITHOCTHU JOCTYIHBIX 000OIIEHNI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

dbopMupoBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/ax MMO3HAHUS BELIECTB U
XUMHUYECKHUX pPEeaKInid, HEOOXOAUMBIX /Il MPUOOPETCHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SIBJICHHN, HMEIOIIUX MECTO B NpUpPOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHHM U CHOCOOOB [I€ATENbHOCTH, CBSI3aHHBIX C HAOJIIOJECHHEM U
00BSICHEHHEM XHMHUYECKOTO 3KCIIEPHUMEHTA, COOMIOICHUEM MpaBui 0€30MacHOro OOpamieHus ¢
BEIIIECTBAMH.

Hapsany ¢ atum, conepxarenbHas XapaKTepUCTHKA IeNiei U 3a/1a4 U3y4YeHHUs MpeaMeTa B
porpaMMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B cHCTeMe cpeaHero obOmiero obOpaszoBanusi. CeromHs B MPENOJABAaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEINOYTECHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydyeHus,
OPUEHTHPOBAHHOMW Ha TMOATOTOBKY BBINYCKHHMKAa 0OILIe00pa30BaTeIbHON  OpraHU3alHH,
BJIQ/ICIOIET0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U MPUMEHEHUS UX B peabHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBsa3u ¢ 3TUM TpU M3YYCHHH TMpeaMeTa «XUMHS» JTOMHHHPYIOIIEe 3HAuCHUE
PUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanusg  OOydaromMXcsi K  YCJOBHSAM  JUHAMHUYHO  Pa3BHBAIOLIETOCS  MHPA,
dbopMupoBaHHE UWHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHue y OOy4YalOLIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHILIUN),
MMEIOLINX YHUBEPCAIbHOE 3HAUEHUE JIJISl PA3NIUYHBIX BUJIOB JICATEIBHOCTH: PEIICHUS IPOOIeM,
NOWCKa, aHamm3a W 00paboTKM WHPOpPMALWU, HEOOXOMUMBIX JJISi MPUOOPETEHHUS OIbITA
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKXKe JJI OLIEHKH C
MO3HIIAN YKOJIOTHYECKON O€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOIECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPEy;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00yyJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C )KM3HEHHBIMU IMOTPEOHOCTSMH, UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a yueOHOU U HayYHO-TIOMYIIpHON WH(OpMALIUA XUMHUYECKOTO
COJICPKAHUS;

dbopMUpOBaHUE U Pa3BUTHE y 00YUAIOMINXCS ACCOIMATHBHOTO U JIOTMYECKOTO MBIIIICHHS,
HaOJIOIaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTAaHHE Yy OOyYarOMmMUXCsl YOSXKAEHHOCTH B TyMaHUCTHUYECKOW HANpPaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH THo0anbHBIX  MPOOJEeM  palloOHaIbHOTO
NPUPOJIOTIONB30BAHNS, TIOMOJHEHHUS SHEPreTUYECKUX PECypCcOB M COXPAHEHHS IPHPOJTHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpEeKHOrO0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPHOOPETEHUS OIBITA MCIIONB30BAHUS TTONYUYCHHBIX 3HAHUHN JJISI TIPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B ydeOHOM muiaHe cpemHero oo0mero oOpa3oBaHUs MPeaAMeET «XHMHs» 0a30BOTO yPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OOmee 4nciio 4acoB, OTBENEHHBIX IS M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpaszoBanus, cocraiseT 68 yacoB: B 10 kmacce — 34 yaca (1 ygac B Hememo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KJIIACC
OPI'AHUMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHuyeckol XUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTHE W  3HAYCHUE
B II0JIyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOEHUsI OPraHMYECKUX COCIUHEHUM A.
M. bytnepoBa, e€ ocHOBHbIe mMosnoxkeHus. CTpyKTypHbIe (DOpPMYJIbI OPraHUYECKHX BEIIECTB.
['omosorus, n3oMepus. XUMHUYECKash CBSI3b B OPraHUYECKUX COEAUHEHMUSX — OJMHApPHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o knaccupukanum OpraHuuecKux BeniecTs. HoMeHkIaTypa opranuuecKkux
COeIMHEHUIN (cucTeMaTuyeckas) M TPHUBHAJIbHbIE Ha3BaHHUS BaXXKHEHIIMX NpeacTaBUTeNEH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEPUMEHTAIbHbIE METOJbl M3YUYEHHUs BELIECTB U WX MPEBPALICHUN: O3HAKOMJIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB MU MaTepUajJaMd HAa UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBjlIeHKE, OOYIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psia. Meran u sTaH — mnpocteifiune
MPEJICTABUTENN aJKaHOB: (U3UYECKUE U XMMHYECKHE CBOICTBa (peaklUuu 3aMelieHus U
TFOpEHUs ), HaXOXKACHUE B IPUPOJIE, IOJTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUIIEH U MPONUIEH — IPOCTEUIINe
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOKMCTBA (pEaKkiuH TUIAPUPOBAHHS,
raJIoreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U TOJIMMEPHU3allnH ), TOIYYeHUE U TIPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 m merunOyraaueH-1,3: CTpoeHHE, BaXHEHIINE XHUMHYCCKUC
cBOiicTBa (peakius noaumepusanun). [lomydeHne CMHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJIOTHYECKHH psia. AneruneH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THIpATAllUU, TOPEHMUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (u3MyYecKHMe W XMMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), MOJy4Ye€HUE M MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ai02eHUpPOSans U HUMpOBAarUs), NoayyeHue u
npumenenue. TOkKCUYHOCTh  apeHOB. ['eHeTmyeckass  CBSI3b  MEXIYy  YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOUYHUKU YTIIEBOJAOPOIOB. [IpupoaHbIii Ta3 U MONYTHbIE HEQPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(PTH: TMEperoHKa, KpPEeKUHT
(TepMHuUECKHii, KaTaTUTUYECKUi), nupoiau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

OKCEepUMEHTAIbHbIE METO/Ibl M3YUYEHHs BEIIECTB U MX MPEBPAIICHUN: 03HAKOMIIEHHE C
o0Opa3laMu MIacTMacc, KaydykoB U pe3uHsbl, Kojutekuuu «HedpTs» u «Yroaby, MoaenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHNE IPAKTUYECKONH pPalbOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YUYEHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbuncnenuss Mo ypaBHEHMIO XHUMHMYECKOW peaklUuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJHOIO BEIIECTBAa MJIM MPOAYKTAa peakluy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHble OJHOATOMHBIE CIUPTHL. MeETaHON M 3TAaHON: CTPOCHHUE, (U3NYECKHE H
XUMHUUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJlaMH, TajJoreHOBOJOPOJIaMH, TOPEHHUE),




npuMeHeHne. BoopoiHbie CBSA3M MEX1y MOJIEKyJIaMH CIUPTOB. JefiCTBHE METaHOIa U STaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToMHbBIE CHUPTBHL. JTWICHTJIMKOIb W TIHUIEPUH: CTpOeHHe, (uznueckue u
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHUCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAs peakius Ha
MHOrOaTOMHbIe cHuUpThl). JleficTBue Ha opraHu3m uesnoBeka. lIpumeHeHue riaunepuHa u
STUJICHIJIUKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbI, (DU3MUYECKHE M XUMHYECKHME CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne ¢enona.

Anpnerunsl U kemonvl. DopMalbIeTHA, aUETAIbIETHI: CTPOCHUE, (QHU3MUECKUEe W
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
[I0JIyYE€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOTH. MypaBbiHasi M YKCYyCHas KHUCIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
stepudukanmu), MoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupst. I'maponus sxxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHUPOB.

VYrieBonbl: cocTaB, KiIacCU(PpUKAILMS YIIEBOAOB (MOHO-, IU- U TIOJIUCcaxapubl). ['moko3a —
MPOCTEHIINNA MOHOCaXapua: OCOOGHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruzapoxkcunom wmeau(ll), oxucieHne amMMmHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, onosorunueckas poib. Dorocunres. OpykTO3a KaK H30MEP IITFOKO3BI.

Kpaxman u memironosa Kak npupojHbie nmoiauMmepsl. CTpoeHUEe Kpaxmalia U IeJUTFOJIO03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PEAKIUs C UOJA0M).

OKCIepUMEHTAILHBIC METOJbl HM3YYEHUSl BEIIECTB W MX MPEBPAIEHUH: MPOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
pEeaKuu OJHOATOMHBIX CIHUPTOB (OKUCiIeHHe dTaHoda okcuaoMm wmenu(Il)), MHOroaTOMHBIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcugoM Meau(ll)), anprerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcumom wmenu(ll), B3ammopeicTBUe
KpaxMajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBA pacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3aaum.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00BEMA, KOIWYECTBa
MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pEeaklUMy MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikale OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHnveckrue coeAuHeHus. Pu3nuecknue 1 XUMUYECKHe
CBOICTBa aMHUHOKHUCIOT (Ha mpuMepe IHIKUHA). bHojormyeckoe 3HaueHHE AMHHOKHCIIOT.
ITenTumsl.

benkn kak mpupoJHBIE BBICOKOMOJIEKYISIpHBIE coeAuHeHus. [lepBuuHas, BTOpuYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKME CBOHCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHbIE PEAaKIINK Ha OENKHU.

OKcliepUMEeHTaIbHbIE METOJIbl M3YYEHHs BEIIECTB W MX IPEBpAIIEHUI: HaONOJCHUE U
ONMCAaHNE JEMOHCTPALIMOHHBIX OMNBITOB: JEHAaTypalusi OEIKOB MpPHU HArpeBaHUH, IIBETHbHIE
peaxiuu OeIKoB.

Bbicokomosieky IsipHbIe COeIUHEHUS

OCHOBHBIE TOHSTHS XMMHHU BBICOKOMOJEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CPeIHsAs MoyeKyaspHass macca. OCHOBHBIE
METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U TOJTMKOH/ICHCAITHUS.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M MX MPEBPAICHUN: 03HAKOMIIEHHE C
00pa3aMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.




MeXnpeAMETHBIE CBS3H.

Peanu3zanust MeXNpeaIMETHBIX CBSI3€ MPU M3YyYEHUHU opraHuydeckoil xumuu B 10 kmacce
OCYILIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
TIOHSATHUH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ACIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0me ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (akT, TUMOTE3a, 3aKOH,
TEOpHsI, aHAJIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICTTMPOBAHUE.

®dwusuka: MaTepusi, SHEPTHsI, Macca, aTOM, IEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETHMUUHBI U €IUHUIIBI
WX U3MEPCHUSI.

Buonorusi: knerka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHu3Mme, (GpOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOOTHsI: MUIIEBbIC TPOIYKTHI, OCHOBBI PAI[HOHAIILHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPerapaThbl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMHUUECKUH dneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAS O000JI0YKA.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacripeneneHus: IEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuonmueckass cucremMa XHMHYECKUX 3i1eMEHTOB /[l
H. MenneneeBa. CBs3p NEPUOJUYECKOrO 3aKkoHAa U Ileproguyeckodl CUCTEMBI XMMHYECKHX
anemenToB JI. M. MeHnzeneeBa ¢ COBpEMEHHOM TeOpHEH CTpOEHHsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHue NeproANYECKOro 3aK0Ha B pa3BUTHH HAyKH.

Crpoenue BemecTBa. XHUMHYECKash CBA3b. BUAbI XMMHUYECKOH CBs3M (KOBaJIEHTHAs
HEemoJisipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpUlaTeIbHOCTh. CTeneHb OKuciaeHus. IoHbI: KaTHOHBI M AHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve o aucnepcHbIX cucrteMax. McTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBasi 10
BELIECTBA B paCTBOPE.

Knaccudpukanus HeopraHmdyeckux coenuHeHuil. HomeHknatypa HeopraHuyecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckas peakuusa. Knaccudukanms XUMHYECKHMX peakuii B HEOPraHUYECKOW H
OpraHMYeCKON XMMHUHU. 3aKOH COXpPAaHEHHS] MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3InyHbIX (akTopoB. OOpaTHUMble peaKIUu.
XuMmuueckoe paBHOBecHe. DaKTOpbI, BIUSAIOIINE HA COCTOSHHE XHUMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas nuccoruanus. CuibHble U ciadble 3JeKTpoauThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCIIasl, HEHUTpallbHasl, eJI0YHasL.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



OKCIEpUMEHTAILHBIE METOJbl WM3YYEHMs] BEIIECTB M WX NPEBPALICHUN: JEMOHCTpaLus
tabmui «llepuonmueckas cuctema xumudeckux saemeHToB . U. MeHneneeBa», nu3ydeHue
Mojiesen KPUCTAIINYECKUX PELIETOK, HaOro1eHue
U OMKCaHue JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHEe MEePOKCHIa BOJAOPOa B
IPUCYTCTBUM  KaTaJlU3aTopa, OINPEAENIEHUE Cpelbl pPAcTBOPOB BELIECTB C  IOMOILBIO
YHHUBEPCAIbHOTO MHJMKATOPA, PEAKIMM MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKONH padoThI
«BnusHMe pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuérHble 3a1auu.

Pacuérbl 10 ypaBHEHMSIM XUMUYECKUX PEAKLIUMA, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIs1 BEILIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoguueckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa u 0coOGHHOCTH CTpOCHHsI aTOMOB. (DHU3WYECKHE CBOWCTBA HEMETAIIIOB.
AmoTponusi HeMeTauIoB (Ha IpUMEpPe KUCIopoia, cepbl, hochopa u yriiepoaa).

XVWMUYECKUE CBOWCTBA BaXXHEHWIIMX HEMETAIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriaepoja U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJIOPOAHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COECIUHEHUH.

Meramnsl. Ilonoxenue meramioB B [lepuoaudeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiioB. Ooiiue
¢uznueckue cpoiictBa MeTayioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HANpsKEHUI
METaJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, KaJlud, KaJdblUW, MarHui,
ATIOMUHUH, IUHK, XpPOM, KEeJle30, MeJlb) U UX COCTUHECHHIA.

O06mme cocoObl MoTyYeHHst METAJUIOB. [IpiMeHeHe MeTayIoB B OBITY U TEXHUKE.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHMsS] BEIIECTB W MX NPEBPAIICHUN: H3y4YECHHE
KOJUIEKIIMH «MeTaJllbl M CIUIaBbI», 0Opa3lOB HEMETAJUIOB, PEHICHHE HKCIIEPUMEHTAIBHBIX
3aja4, HaONIOJIeHWe ¥  ONHCAaHUE JICMOHCTPAlMOHHBIX M JAaOOPAaTOPHBIX  OMBITOB
(B3auMoJielicTBUE TUAPOKCUA ATOMUHUS C pacTBOpaMHM KHCIOT U IEN0Yel, KauyeCTBEHHbIE
peaKIuy Ha KAaTHOHBI METAJLJIOB).

PacuérHsble 3a1aum.

Pacuétel Macchl BemiecTBa WM 00bEMa Ta30B MO H3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce UM 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOJLYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B 00ecrieueHHH 3KOJIOrMYECKON, SHEPreTHUYeCKOi U MuIeBoil 6e30MacHOCTH,
pazBuTUM MeauuuHbL. [loHSATHE O Hay4yHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
peaKkuui.

[IpencraBinenuss 00 OOMMX HAyyHBIX MOPHUHLIMIAX MPOMBIIUIEHHOTO MOJYYCHHS
BAKHEUIINX BELIECTB.

UenoBek B MHpE BEIIECTB W MaTEpUajoOB: BaKHEUIINE CTPOUTEIbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s 3JICKTPOHUKH,
HaHOMAaTepHaJibl, OpPraHMYeCKUE U MUHEPATIbHBIE y100pEHUSI.

XuMHs U 370pOBbE YENOBEKA: IMpaBUJia HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpEnaparos,
IpaBuia 0e30MmacHOro MCIIOJIb30BaHUS IpenapaToB ObITOBOM XUMUHU
B [IOBCE/IHEBHOM JKHU3HH.

MexInpeIMETHBIE CBS3H.

Peanuzanus MEXIpeIMETHBIX CBsI3€il MPU M3YYeHUHU OOIEH M HEOpraHUYECKOH XUMHUH B
11 xnacce ocyuiecTBiIsSeTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHMH,
TaK U NOHSTHUMH, ABJISIOUIMXCA CUCTEMHBIMU /ISl OTJAENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.




OO01ure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIH3,
CUHTE3, Kiaccu(UKaIus, TMEepUOJUIHOCTb, HAOIIOICHNE, HSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusuka: marepusi, dHEpPrus, Mmacca, aToMm, JJIEKTPOH, MNPOTOH, HEHUTPOH, MOH, H30TOI,
pPalOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKHI YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, (PU3HMUCCKUE BETUYMHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, 3KocHcTeMa, Omocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEPAITBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMu4yecKasi MpOMbBIIUIEHHOCTb, METAJLTYPTHUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcepuajoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nuiieBas IMPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX mpenaparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcepuraiosB, SJICKTPOHHAsA MMPOMBIIIJICHHOCTD,

HaHOTCXHOJIOT'HUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOSHHUS OOYyJarOITUMUCS
IporpaMM CpPEAHEro oO0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM st pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
pOTpaMM CPEAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIIN MOIXO/.

B cooTBercTBUM € CHCTEMHO-JESATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE IJIUYHOCTHBIX
pe3yJbTaTOB OCBOCHHS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero obOpa3oBaHus
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HAHHME OOYYAIOIIMMHCS POCCHMCKON TIpa)IaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBALIMU K 00yYEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JAEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
o0pa3zoBaHus;

HaJIMYue IPABOCO3HAHMS HKOJIOIMUYECKON KYyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE TIAHBI.

JluyHOCTHBIE pe3yJibTaThl OCBOCHHS IpeaMeTa «XUMHUS» JIOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
IpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM U TMpaBWJIaMU TOBEICHUS,
CIIOCOOCTBYIOLIMMU IIPOLIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JlngHOCTHBIE PE3yNbTAThl OCBOCHMS MpeaMeTa «XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M TPAKTHUECKOH MAESITeNbHOCTH OO0yJaroumxcs IO pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCIIC B YACTH:

1) rpakIaHCcKOro BOCIMTAHMS:

OCO3HaHUS O0YYaIOUIMMUCS CBOMX KOHCTHUTYL[MOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABJIICHUS] O COLMAIBHBIX HOpPMax W TpaBUIaX MEKIWYHOCTHBIX OTHOIICHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHrnr yuyeOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JAPYTUX
MIPU aHAJIKM3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITIMTAHUS

LIEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY M HAayYHOMY HACIEIUI0 OTE€YECTBEHHOMU
XUMUH;

YBOXEHHUSI K TPOIIECCY TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO TMPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHKEHUS HAyKU €CTh pPe3yNbTaT JINTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSSHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M I[I03HAaBATENbHBIX MOTHBOB B TMIOJIYYEHHH U TOCIEIYIOIIEM aHalln3e
uH(GOPMAIIUU O MEePEIOBBIX JOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;



CIIOCOOHOCTH  OIICHMBATh CHUTYaIlud, CBS3aHHBIE C XUMHYECKUMHU  SIBICHUSIMH,
W NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEACHHWE M IOCTYNKH CBOUX TOBApHILEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECCTBUM STUX TTOCTYIIKOB;

4) hpopMHUPOBAHUS KYJIHTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 370pOBOr0 M 0€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOnrofcHus MpaBui 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
’)KU3HU U B TPYJOBOM J€ATECIBHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWI WHIWBHIYATbHOTO M KOJUJICKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJICJICTBUH W HENPHSTHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHS aKOTOJIS,
HapKOTUKOB, KypEHUs);

5) TPy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATUBHOH KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbLCKOW JEATEIBHOCTH,
00I11IeCTBEHHO T0JIE3HOM, TBOPUYECKON U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE B PELICHUU NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyJa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYQJIBHOW TPAECKTOPUH OOpa30oBaHUs,
Oynymieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIeCcTBa,

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU LEJIECO00PA3HOTO OTHOIIEHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUA TJI00ATHOTO XapakTepa dKOJOTUUECKUX MPOOJieM, BIUSHUS YKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHON U COLIMATBLHOM CPe/ibl;

OCO3HAHUS HEOOXOAMMOCTH MCIOJIB30BAHUS JOCTHIKEHUN XUMUU JJIS PEIICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHUBHOTO HENPUATHS JCUCTBUM, MPUHOCAIINX BpPEI OKPYKAIOIIEH MPUPOIHON Cperne,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUSATHBIC HKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKONW KYJIbTYpbI, OIbITA
JEATETLHOCTH  DKOJOTUYECKONW HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHUMaHUs CHEeUUPUKA XUMUU KaK HAyKH, OCO3HaHHS €€ poiu B (POpMUPOBAHUU
paIoOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JIJaHUU [IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrur IpoOiieM COXPaHEHHUs TPUPOTHOTO PABHOBECHST;

yOSXKIEHHOCTH B 0CO00OW 3HAYUMOCTH XHUMHHU JUJII COBPEMEHHOW IMBWIIM3AIUHU: B €6
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BAXKHOW POJNIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIIEHNUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;



€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB IIO3HAHWI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMXCS JaHHbBIX
C LEJIBIO ITOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS JJIs peleHHs npolieM
B PEAIbHBIX KU3HECHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEephIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIYYCHMIO HOBBIX 3HAaHUM 110 XUMHUM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pasiMyHbX cdepax MpodeccuoHaTbHON
JIeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertamnpenmMeTHble pe3yJabTaThl OCBOCHHS y4eOHOTO TmpenMera «XUMHUS» Ha YpOBHE
cpenHero o01ero oOpa3oBaHus BKIIOYAOT:

3HaYMMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIMILTHHAPHEIC
(MEeXIIpeAMETHBIC) OOLICHAYYHbIE TOHATHS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHOU KapTUHBI MUPA
U crienu(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJIECHUE, MPOLECC, CUCTEMA, HAYYHBIH (haKkT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

yHUBEpCallbHble ~ y4eOHble  JedcTBus  (TO3HABaTelbHBIE,  KOMMYHHKATHUBHBIC,
perynsTuBHBIE), oOecrneunBaomme (HopMupoBaHue (YHKIHOHATBHOH TI'PaMOTHOCTH H
COIMAJIbHOM KOMITETCHIIMH 00YYaIOIINXCS;

CIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaThb  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHPOBO33pDEHUYECKUE 3HAHHMS M YyHUBEpCAJIbHbIC y4eOHbIC JACHCTBHS B IO3HABATEIbHOW WU
COLIMAJIbHON ITPAKTHKE.

MeranpenmMeTHsie  pe3yNnbTaTbl OTPaKAIOT OBJAJCHHE YHHUBEPCAIBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMHU.

Osjaagenue YHUBEPCAJIbHBIMHA y‘-leﬁl—[l)lMI/l NMO3HABATEJbHLIMHU 1€ CTBUSIMM

1) 6a3oBble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (hOPMYIHpPOBaTH U AaKTyalU3UpOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNsATh LEeNHU JACSITeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM UX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

WCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILUIEHUS — BBLACIATH
XapaKTCPHBIC TIPHU3HAKU HOHATUI H YCTaHaBJIMBaTb WX B3aWUMOCBA3b, HWCIOJb30BaATh
COOTBETCTBYIOIINE OHITUS JIsl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN JJIA Knaccn(bnxaunn BCIIECCTB U XUMHNYCCKHUX peaKm/Iﬁ;

yCTaHaBIUBATh IPUUYNHHO-CIIECACTBEHHBIE CBSA3U MEXIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, JAEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOYCHUS,

MPUMEHATHh B MPOLIECCE MO3HAHUSA, UCIOJIb3yeMble B XMMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xumMudeckas (GopMyna, YypaBHEHHE XHUMHUYECKOM pEeakIuu — TMpU PEIIeHuHd Y4eOHBIX
IMMO3HABATCIbHBIX W IMPAKTHUYCCKUX 3adad, MPUMCHATHL HA3BAHHBIC MOJCJIBbHBIC MPCIACTABICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHi.



2) 6a3oBbIe HCCIeA0BaTENbCKUE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh IeMM M 33Ja4d  UCCICIAOBAHUS, MCIOIb30BaTh IIOCTABICHHbIE U
CaMOCTOSITeNIbHO COPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IIJIJAHUPOBAHUS M IPOBEACHUS YYEHUUYECKHUX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IIPOLECCa, CAMOCTOSTEILHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOM HCCIIEI0BATENbCKOM M IPOEKTHOH JEATEIbHOCTH,
MPOSBIISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pELICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO PA3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHMKAX HHGpopManuu (HAYYHO-TIOMYJISApHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOuYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBleHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dopMynHpoBaTh 3ampochl U TPUMEHSTH pA3IMYHBIE METOIBI INPH TOUCKE M OTOOpe
uH(pOopMali, HEOOXOAUMOH /1JIs1 BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh OIBIT UCTOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpATh ONTUMAJIbHYIO (hOpMY IpencTaBiIeHUs MH(POpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KauecTBE CpeACTBa IpU paboTe € XUMUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((PuU3nYecKue W MaTeMaTHYeCKHue) 3HAKd U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH.

OB.]IaIIeHI/le YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA I[eﬁCTBHHMH:

3a/laBaTh ~ BONPOCHI IO  CYIIECTBY OOCyXKJaeMod TemMbl B  XOJe JMajora
W/WIM JUCKYCCHUW, BBICKA3bIBaTh HJEH, (DOPMYIMPOBATH CBOHM MPEIJIOKEHHUS OTHOCHTEIHHO
BBITIOJTHEHHM I IPEITIOKEHHOM 3a/1a4;

BBICTYIIaTh C TIPE3CHTAIMEH pPEe3yJIbTaTOB IMO3HABATEIHHOW JESITEILHOCTH, MOTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPU  BBIIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOH pabOThl IO WCCIICOBAHWIO CBONCTB W3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MPOEeKTa u (dhopmMynupoBarthb BBIBOIbI
o pe3yjbTaTaM MPOBEACHHBIX HCCICOBAHUIA IyTEM COTJIACOBAHUS TIO3UIIMA B  XOJe
oOcyxeHusI 1 0OMEHa MHEHUSIMHU.

OBJiaieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO TO3HABATEIBHYIO JEATEIbHOCTD,
onpenenss e€ eI W 3aJadd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWN Y4YE€OHBIX M MCCIIEOBATENIBbCKUX 3aj1ad,
BbIOMpaTh Hanbosee F((EeKTUBHBIN CIOCOO UX pPEIIeHUs C y4ETOM MOJyuYeHHUs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSX;

OCYILECTBIIAITh CAMOKOHTPOJb CBOEH JIEATEIBHOCTH Ha OCHOBE CaMOAaHalIM3a U
CaMOOLICHKHU.



INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTb MIPEICTABICHUNA 0 XUMUYECKOH COCTABJISIOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHM MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMOHN [UId peLIeHUs
NPAaKTUYECKUX 3a/a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30POBBIO U
MIPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJISIpHAs Macca, MOJIApHBIH  00BEM,  YIJIEpOJIHBIH  CKEJeT,
(GyHKUMOHATIBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIUE COCUHEHUs, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COESMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHUYECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHUE 3HAHUS, JIEXKAIIME B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301MacCHOM MCIIOIH30BAHNU BOKHEHIIINX OPraHUIECKUX BEIECTB B OBITY
U MPaKTHUYECKON JesTEeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUM BBISBIATh XapaKTEpPHbIE NPU3HAKU MOHATUN, YCTaHABIMBATh
UX B3aMMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOLIME ITOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPTraHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIBb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUSI,;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynie COeIuHEHUI
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXKAllde COEIUHEHMs, BBICOKOMOJIEKYISIpPHBIE
COEMHEHUS), JaBaThb UM Ha3BaHUs Mo cucremarnueckoil HomeHkiaatype (IUPAC), a takxke
NPUBONUTH TPUBMAJIbHBIE HAa3BAaHMs OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
aleTUJIEH, STWIECHIVIUKOJIb, TJIULEPUH, (PEeHOJd, (opMaibAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KHUCIIOTA, TIIIOKO3a, (PyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHMS OIPEICNATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHMsI NPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYeCKUX
BeniecTB A. M. bytiepoBa /i 00bsSICHEHUS! 3aBUCUMOCTH CBOMCTB BEUIECTB OT HMX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTABUTENIECH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(meTan, 2TaH, JTWIEH, TPOMWICH, areTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJI, STaHOJI, STUJIEHTJINKOIb, TUIEPUH, (EHOJ, aleTalbJeru, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WILTIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPAaBHEHHMSMM COOTBETCTBYIOIIMX XMMHMUYECKHUX PEAaKLHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HCTOYHHUKU YIJIEBOJAOPOAHOTO ChHIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI HMX MEepepadOTKU U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB EpepadOTKHU;



c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS [0 XHUMHYECKUM ypaBHEHUSM
(Macchbl, 00bEMa, KONIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOHBIX BELIECTB
WM TIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUI BIIAJCTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XWMHUHM INPU HM3YYEHUHM BEUIECTB MU XHWMHUYECKUX SIBJICHUH
(HabmogeHne, W3MEpeHHe, HKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIECHNUN B KOHKPETHBIX KU3HEHHBIX CUTYALMSIX, CBI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI1 COOMIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYA0N U
71a00paTOpHBIM 000PYIOBAaHHEM, A TAK)KE MTPaBUiIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYCHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAaKIMH OPraHWYECKUX BEIIECTB, JACHATypauus OElIKOB TIpu
HarpeBaHuU, I[BETHbIE PEaKIMU OEJIKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpalieHNy C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBAaHUEM, NPEICTABIATh PE3yNIbTaThl
XUMHYECKOT0 HJKCIepuMeHTa B (opMe 3almucd YpaBHEHUN COOTBETCTBYIOLIUX pEAKIU U
(opMyIMpPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XHUMHUYECKYIO HH(OpMAIIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX HUCTOUHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBWJIa HKOJOTMYECKH IEIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH [EATEIHPHOCTH B LENAX COXPAHEHHs CBOErO 370POBbS M
OKPY’KaloIllel MPUPOIHON Cpelibl, 0OCO3HABATh ONACHOCTh BO3JECHCTBHS HA YKUBbIE OPraHU3MbI
ONpeAeNEHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIUICHHUS U MPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsE O0YYalOIIUXCSl ¢ OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUIA;

JUTSI CTIETIBIX U CJIA0OBHUAALINX O0YYAIOIIUXCS: YMEHHUE UCTIONIb30BaTh PElbe(PHO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaitns nis 3anucu xuMmudeckux Gopmys.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OcCBOeHUs Kypca «OOmiass M HEOpraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh TIPEJACTABJICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XHUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHUYECKUX 3adad M HSKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, AIIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKUCJICHUsI, XHUMHYECKasaA CBIA3b (KOBaJ'IeHTHaH, MOHHas, McETaljiIndyecKkas, BO}IOpOHHaH),
KpUCTAJUIMYECKasi  peléTka, TUIBl XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOPHH M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuidi 3akoH JI. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHS U MPEBPAILIEHUS DHEPrUU MPU XUMUUYECKHUX
peaKHI/IZX), 3aKOHOMCPHOCTH, CUMBOJIMYECKUU S3BIK XUMHHU, MHUPOBO33PCHYCCKUEC 3HAHMA,
JeXale B OCHOBE IMOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHUX SIBIICHUU,



(bakTOJIOTHMUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BO)XKHEHIINX HEOPIraHUYECKHUX BEILECTB B OBITY M MPAKTUUECKON AEATEIbHOCTH YEI0BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH MMOHATUH, YCTaHABINBAThH
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPH ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS
dopMyn BemeCTB M ypAaBHEHMHA XHWMHUYECKHX pPEaKUUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYpy
(IUPAC) um TpuBHManbHbIC Ha3BaHHWS OTACIBbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas M3BECTb, HErami€Has W3BECTb, NUThEBAs COJa, MUPUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHHUH ONPENESATh BAJICHTHOCTh U CTETIEHb OKUCICHHSI XUMHUUECKUX
3JIEMEHTOB B COEMHEHUSX PA3INYHOIO COCTAaBA, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUIl KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHAs, MOJIEKYJIApHas, MOHHas, MeTa/lIM4yecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh IPUHAUIEKHOCTb HEOPIrAaHUYECKUX BEIECTB
0 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(OTEepHBIE TUAPOKCH/IBI, COJIN);

c(OpMUPOBAHHOCTh ~YMEHMM  pAacCKpbIBaThb CMBICH Iepuoguyeckoro 3akoHa /.
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMAaTU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

CcOPMHPOBAHHOCTh ~ YMEHHMHM  XapakTepu3oBaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUECKUX 3JeMEHTOB /Jl.
. MenaeneeBa, UCIONb3Ysl MOHATHA «S-, P-, O-2J€KTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBONCTB XMMHYECKHUX 3JIEMEHTOB U UX
COeMHEHUN 1o nepuojaMm W rpynnam Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3J€MEHTOB /.
H. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3IUYHbIX KJIACCOB, MOJATBEPKIATh CYILECTBOBAHUE I'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKLUN;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATE XUMHUYECKHE PEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BeUIeCTB, TeEIIoBOMY 3(hdexTy peaxuuwu,
U3MEHEHUIO CTeTeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUH COCTAaBIISITh YPAaBHEHUs PEaKIUi pa3IMYHbIX TUIIOB, [TOJIHbIE
U COKpaIlléHHbIE YPaBHEHUs PEaKLMi MOHHOTO OOMEHa, YUUThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT /10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, HOATBEPKJIAIOIINE KadyeCTBEHHBIN
COCTaB pA3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaThb OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHMH pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIUHU OT
pa3NMYHbIX (HAaKTOPOB; XapaKTEep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpunIiun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIe)KaIlllie B OCHOBE
MPOMBIIIJIEHHOTO TOJIy4€HUS CEpPHOW KHUCIOTHl, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npeicTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHUCICHUS C HCIOJb30BAaHUEM IOHATHS
«MaccoBasi 10Nl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B IMPU XMUMHUYECKHUX
peakIMsax, Macchl BEIIecTBAa UM 00BbEMA Tra3oB MO0 W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(ddekra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALCHUS U COXPAHEHUS YHEPIUN;

c(OpPMUPOBAHHOCTh YMEHHUI COOIOIATh MPaBWIa MOJb30BAHUS XUMUYECKOW TOCYION H
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAIIEHUS C BEIECTBAMHU B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIIOJIHATh XMUMHUYECKMH HKCIHEPUMEHT
(paznokeHue NeEpoKcHaa BOAOpOAA B NPUCYTCTBUM KaTalu3aTopa, OIPENEICHHE Cpeibl
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKLUH, PeaKIMd HOHHOTO OOMEHa, KaueCTBEHHBIC PEAaKIMH Ha
cyibdar-, kapOOHAT- U XJOPUJ-aHUOHbI, HA KAaTUOH aMMOHMSI, PEIIEHUE IKCIEPUMEHTAIbHbIX
3a7ady 1o TtemaM «Metamsl» U «Hemeramib») B COOTBETCTBMM C INpPAaBUIAMH TEXHUKU
0€30I1aCHOCTH NP 0OpaIlEHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, NIPE/ICTABIIATh
pe3yIbTaThl XUMHYECKOTO SKCIEpUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMALHIO,
[OJy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCcOBOM KOMMYyHHKauuu, VHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh yMEHHUI COOJIOAATh MpaBWJia SKOJIOIMYECKH LEIecO00pa3HOro
NOBE/IEHNUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHBILIEHUS U IIPEJOTBPAILECHUS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsL 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMU 370POBbsl: YMEHHUE MPUMEHSThH
3HaHUs 00 OCHOBHBIX JJOCTYIHBIX METOJIaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUISL CJIETIBIX U CJIA0OBUALIMX 00YYAIOIIMXCS: YMEHHUE UCIIONIb30BaTh PEIbe(PHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins m1s 3anucu Xxumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KomnmuecTBo yacos DnekTpoHHbIE (IUPPOBEIC)
n/m Bcero | Koutponbhbie [TpakTuueckue o0pa3oBaTesibHbIE PECYPCHI
paboThI paboThI
Pasznea 1. Teopernyeckue 0CHOBbI OPraHMYeCKOM XMMUM
1.1 | Ilpenmer opranndeckoil xumuu. Teopus CTpoeHUs 3 - - Bubnunoreka
OpraHMvecKkux coenaunenuii A. M. Byrineposa LIOK https://myschool.edu.ru/
J106aBHUTB CTPOKY
Wroro no pazneny | 3 |-
Pasznen 2. YrieBoaopoanbl
2.1 | [IpenenpHBIC YIIIEBOIOPOIBI — ATKAHBI 2 - - BubnuoTeka
LIOK https://myschool.edu.ru/
2.2 | HenpenenbHble YIIIEeBOAOPOIbI: aTKEHBI, aKaIHUCHBDI, 6 - 1 Bubnuoteka
ATTKUHEI LLIOK https://myschool.edu.ru/
2.3 | ApoMaTuieckue yriaeBoa0pobl 2 - - BubnunoTeka
LOK https://myschool.edu.ru/
2.4 | [IpupoaHble HCTOUYHUKH YTIEBOIOPOAOB U UX 3 1 - Bubnuoteka
Hepepa60TKa LIOK https://myschool.edu.ru/
Jl06aBUTH CTPOKY
Hroro no paszzaeny | 13 |
Pazaea 3. Kuciopoacoaepskamme opranndecKue coeInHeHust
3.1 | Couptsl. DeHon 3 - - BubnuoTeka
LIOK https://myschool.edu.ru/
3.2 | Anpneruabel. KapOoroBEbIe KUCTOTHI. CIIOKHBIC 7 - 1 BubnuoTeka
3upE! LOK https://myschool.edu.ru/
3.3 | YrueBoxasl 3 1 -
J106aBUTB CTPOKY
Hroro no pazaeny | 13 |

Pa3nes 4. Azorcoaepskanue OpraHu4ecKue coeJHHeHHs



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

4.1 | AMuHBI. AMUHOKHUCIOTHL. benku 3 Bubnunoteka
LOK https://myschool.edu.ru/
J106aBUTH CTPOKY
Hroro no pazueny 3
Paspen S. BeicOKOMOJIeKY IS pHbIE COCAUHEHUSA
5.1 | Ilmactmaccel. Kayuyku. Bonokna 2 Bubnunoreka
LLOK https://myschool.edu.ru/
Jl06aBUTH CTPOKY
Hroro no pazueny 2
Jl06aBUTH MOTYJIb
JloGaBuTh pazaen
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJTACC

No HanmenoBanue pa3aenoB U TeEM MPOrpaMMBI KonnyecTBo yacos DnekTpoHHbIe (IU(PPOBLIE)
/11 Bcero | KoHTtponbHbIe [IpakTnueckue o0pa3oBaTeNbHbIC PECYPCHI
paboTHI paboTHI
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMHU
1.1 | Crpoenue aromoB. [leproanueckuii 3aKoH U 3 - - Bubnunoreka
IMepuoauueckas cHCTEMa XUMHUYECKHUX JIEMEHTOB . LIOK https://myschool.edu.ru/
H. Meunnenecena

1.2 | CrpoeHnue BemectBa. MHOrooOpasue BEUIeCTB 4 - - BubnuoTteka

LIOK https://myschool.edu.ru/
1.3 | Xumudeckue peakiuu 6 1 1 BubnuoTteka

LLIOK https://myschool.edu.ru/
Jl06aBHUTB CTPOKY
Htoro no pazneny 13 1 1 BubnuoTteka

LIOK https://myschool.edu.ru/
Pa3neu 2. Heopranuyeckasi Xxumust
2.1 | Metamibl 6 - 1 BubnuoTteka

LIOK https://myschool.edu.ru/
2.2 | Hemeraibl 9 1 1 Bubnunoteka

LIOK https://myschool.edu.ru/
2.3 | CBs3p HEOPTAaHMYECKUX U OPTaHMYECKUX BEIIECTB 2 - - BubnuoTteka

LLIOK https://myschool.edu.ru/
J106aBUTh CTPOKY
Hroro no pazneny 17 1 2 Bubnuoteka

LIOK https://myschool.edu.ru/
Paznen 3. Xumus u )Ku3Hb
3.1 | XuMus u )KU3Hb 4 - - BubnuoTeka

LIOK https://myschool.edu.ru/
J106aBUTh CTPOKY
Uroro no pazneny 4
Jlo6aBUTH MOTYTTH
JloGaBuTh pazaen
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

OBSA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YUEHUKA

Xunmus, 10 knacc/ FNabpuensH O.C., O6wecTBO C OrpaHNYEHHOMN OTBETCTBEHHOCTbIO
«OQPO®A»; AKuMOHepHOe obliecTBo «MN3aaTenbcTBO «llpocBeLleHne»

e Xumus, 11 knacc/ NabpuenaH O.C., O6wecTBo € OrpaHN4YEHHON OTBETCTBEHHOCTLIO
«OQPO®A»; AKuMoHepHoe obuiecTBo «N3aaTenbcTBO «[lpocBeleHmne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIS

1. O.C.MabpuensH, I.l.JIbicoBa «Xummsa Metoandyeckoe nocobme - 6a3o0Bbili ypoBeHb» - M.:
Opoda 2022 roa.

2. O.C.labpuensH, N.I.OctpoymoB, «Ob6Wwas xMMna B Tectax, 3agadax, ynpaxHenumsx. 11
knacc» — M.: Opoda, 2023 roa.

3. O.C.lrabpuensH, N.H.bepe3skunH, A.A.YwakoBa «Xnmums 11 knacc: KOHTpOsibHbIE U
npoBepoYHble paboTbl K y4ebHuky». — M.: poda, 2021 .

4. O.C.N'abpwuensH, I'.I.JlbicoBa, A.l'.BBegeHckas «Xumumsa 11 knacc: HactonbHasa KHura ans
yuntena». Yacte 1 - M.: Apoda, 2019 roa.

5. O.C.labpuensn, I'.I.JIbicoBa, A.l.BBegeHckaa «XuMusa 11 knacc: HactonbHas KHura ans
yuntens». Yactb 2 - M.: Opoda, 2022 roa.

6. O.C.N'abpuensH, N.B.PewetoB, N.I.OcTpoyMoBa «3agaym No XMMmUn 1 cnocobbl nx
peweHus» - M.: «poda», 2021roa.

7. B.l'. deHncoBa «Xmmms 11 knacc noypoyHbie nnaHbl no yyebHmnky O.C.MabpuensHa,
I.I.Jlbicoson» - Bonrorpag» Yuutens 2018roa.

8. M.A.Ps6boBa, Y.lO.HeBckas, P.B.JInHko «TecTbl o xuMum 11 knacc», - M.: DK3aMeH,
2019r.

9. 9. O.C.lrabpuensH, N.I.octpoymoB «XMMNUYECKMUN SKCNEPUMEHT B WKose 11 knacc»; - M.:
Opoda. — 2019 roa. _

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru MNaserta «Xumusa» n cant ans yuntensa «9 nay Ha ypokK XMmMmmn»
http://him.1lseptember.ru EgnHasa konnekumsa LLOP: MNMpegmeTHaa konnekums «XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBEHHO-Hay4Hbl€ 3KCMEPUMEHTbI:
xumuns. Konnekuyms Poccuinckoro obuieobpasoBaTesibHOro noprana
http://experiment.edu.ru AJIXUMUK: cant J1.10. Annkbeposon

http://www alhimik.ru Bcepoccuiickass onumnumaga WKOJbHUKOB MO XUMKUK
http://chem.rusolymp.ru OpraHnyeckass XMMUs: 3NEKTPOHHbINA YUYebHUK AN cpefHel WKOobI
http://www.chemistry.ssu.samara.ru OCHOBblI XUMUWN: SNEKTPOHHbIN y4ebHUK

http://www hemi.nsu.ru OTKpbITbIV KONEeoXK: Xumus

http://www.chemistry.ru JuctaHumoHHasa onmmnuaga no XMMuUnM: TeNeKOMMYHMUKaLMOHHbIN
obpasoBaTesibHbIN NPOEKT



