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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XuMUM Ha ypOBHE CpelHEr0 00Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUs (herepalibHOM 0Opa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DenepalbHOM TIOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpernonaBanus y4eOHOTO IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHm3anusax Poccuiickoir dDexepanuu, pean3yrONIUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MporpaMMbl MO XHWMHUH, K OIPEACICHUI0 oO0IIen
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHUSA O0YUArOIIUXCA CPEACTBAMU y4eOHOTo Mmpeamera
«Xumusa» mns 10—11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJbHBIC IOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YeHUS W
TpeOOBaHUH K YPOBHIO IIOATOTOBKU BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJyyaeMoOe BBIMTYCKHUKaMH  00meo0pa3oBaTeaIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM peajlu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTo 00pa3oBaHUsA. OTH EHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (GOPMUPOBAHHUS MHPOBO33PEHUS M OOIICH KyJIbTYpHI
YyelioBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbIO H
npupoHOI cpene. Peannusyercs xumMmuueckoe oopazoBaHue 00ydyaroUMxcs Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO INpenMeTa «XUMUs», COAEpKaHHe U MOCTPOCHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMme MO XMMHUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPUPOABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXKe C y4ETOM OOIINX
Henel ¥ NPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit @denepanuu.

XuMHS KaK 3JI€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyro poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuaibHOW KyJIbTypbl. OHAa BHOCHT CBOW BKJIAJ B
dbopMupOBaHNE PALlMOHATIBHOTO HAYYHOTI'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MHpe KaK O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUpPYETCS B XUMHUH
HA OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aMMOJEHCTBYST C JPYTMMHM €CTECTBEHHBIMM HAayKaMHu, XHMHs CTaja
HEOTHEMJIEMOI 4YacTbl0 MHUPOBOHM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEHIHOTO TpyJa H
KHU3HU KaXJI0ro wieHa oOmecTBa. COBpeMEeHHAasi XMMHUS KaK HayKa CO3HMJaTellbHas, KaK Hayka
BBICOKMX TE€XHOJIOTUH HaIlpaBJIeHa Ha PElIeHUE MI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBON, HSKOJOTHUUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOImiero oOpa3oBaHuUs
conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJArOTOBKY OOydYaloIIUXCsl, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCICIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMyMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  pefiMeTa «XUMUsD» SBISIOTCA 0a3oBble Kypchbl — «Opranuueckas
xumus» 1 «O0IIas 1 HeOpraHUYEeCKasi XUMH», OCHOBHBIM KOMITIOHEHTOM COJIEPIKaHUSI KOTOPBIX
SIBJISIIOTCS] OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOUCHUEM
3HaHWHN W3 O0IIeld XUMHH) U OpraHuyYecKord XxuMmuu. PopMUpOBaHWE JTAaHHOW CHCTEMBbl 3HAHUN
OpU U3YYEHHH NpeaMeTa 00ecledrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «OO01as 1 HeopraHuyecKas
XUMUS» chopMHpoBaHa B MporpamMme MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3yUEHUIO
y4eOHOro Marepuania W OO0YyCJIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHMM BEIIECTBA
paccMaTpuBaIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHUSI OPraHWYECKUX COCAMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEACTaBICHUN O CTPOEHUHU BELIECTB.
Csenenusi 00 M3yyaeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 0
CJIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHHH. B Kypce OpraHMYecKod XWMHUU TOTydYaroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHHs TEpBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIHH.

[Tox HOBBIM yTJIOM 3peHUs B mpeamere «Xumus» 0a30BOTO YPOBHS pacCMaTpPHUBACTCS
U3yYEHHBII Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuan Hu
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0m1as 1 HEeOpraHWYyecKass XUMHUA» OOy4aroIMMCs MPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaYCHHE MEPUOJUYECKOTr0 3aKOHAa C OOIIETEOPETHYECKUX U METOAOJIOTMYECKHX IO3ULUH,
riry0xe MOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT 0O0oOImaromen o
OOBSICHSIONIEH U TTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BOKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, X CYLUHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
pononHsercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu COJEpXk aHUs, HNMEIOIUMHU
KyJbTYPOJOTHUYECKHM M TNPUKIAAHONW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ poib B I[O3HABaTENbHOH U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIMTAHMUIO YBKEHHUS K MPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHUIOKECHUNW XUMUU, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs] 3HaHUM, pellieHus
WHTEJUICKTYaJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX 3a7ad. B memnom copepxanue
yaeOHOro mpenmMeTra « XuMUs JaHHOTO YPOBHSI U3YYEHHUs OPUEHTHPOBAHO HA (HOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYecKOro Mupa, o0yCIIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUHN MyTEM SKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHA MEXIy HOBBIMU (aKTaMU M TEOPETHUECKUMHU TMPEANOCHUTKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmame pemieHus 3amad BOCHUTAHHS, DPA3BUTHUS U COLMATH3AIMH  OOYYarOIIUXCS
NPUHATBIE MPOrpaMMON IO XUMHUHU MOAXOJAbl K OIPEACNICHUIO COJEpKaHUS U IMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OpPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEILHOCTH: peUIeHHs IpobiieM, MoKcKa, aHalu3a u



00paboTkn wHMOpMaIuK, HEOOXOMAMMBIX I MNPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJICIOBATEILCKOM IeATEeHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakrtuke npenomaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK 1
HAa YpPOBHE cpeaHero obmiero oOpa3oBaHHUs, TPH  ONPENEICHUU  COJEp)KaTeNbHON
XapaKTepUCTUKU IIeJiel M3ydyeHHUs MpeAMeTa HalpaBlI€HUEM IEePBOCTEIEHHON 3HAUYMMOCTH
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HAayKd Kak oOjacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW [EATEIHHOCTH YENOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTYpbl. C METOAMYECKOW TOYKH 3pEHUs TaKOM TMOIX0d K
OTIpeIeNICHUIO 1eIel U3yYeHHsI TpeAMETa SBISETCS BIIOJIHE OMPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH M3YyYCHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 =11 xJ1.) ssBASIOTCS:

e (GOpMHpPOBaHHE CHCTEMBbl XHUMHUYECKMX 3HAHUM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHHUE CYUIHOCTH JOCTYIHBIX O0O0OOIIEHHH MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHUE C HCTOPHEU UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX TMO3HAHMS BEIIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX NIl MMPUOOPETEHUsT YMEHUN OPHUEHTHUPOBATHCS B
MUPE BEIIECTB U XMMHUECKHX SIBIICHUH, IMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U
OOBSICHCHHEM XUMHYECKOTO DJKCIIEPUMEHTAa, COOJIFOJICHHUEM TIpaBUil  0€30I1acCHOTO
oOpailieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3YUYCHHsI MpeaMeTa B
IporpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B CHUCTeME cpemHero obmero ooOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHU B OOJbIICH
CTEMEHH OTAAETCS TPEANOUYTECHUE TMPAKTUYSCKOW KOMIIOHEHTE COJEpKaHus OOydeHus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHKA O0OIIE00pa30BaTeNbHON  OpPraHU3AINH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYEHUS 3HAaHUN U NPUMEHEHUS WX B PEaJbHOW KU3HU ISl peIIeHUs
MPAKTUYECKHX 3ajay.

B cBa3u ¢ 3TUM Tpu HM3y4YeHUM mpeaMeTra «XUMHS» JOMHHHUPYIOIIEE 3HAYCHHE
NPHOOPETAIOT TaKWe IeNN U 3a7a4H, KaK:

ajanTanus oOydYaromMXcsi K  YCJIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMupoBaHHE UHTEIUIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPHHSTUIO TPAMOTHBIX PpEHICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHHEe y OOYYaIOIMIMXCS KJIIOYEBBIX HAaBBIKOB (KIJIIOUEBBIX KOMIIETEHITUN),
MMEIOUINX YHUBEpPCAIbHOE 3HAUYECHUE JJISl PAa3IMYHBIX BUJIOB JIEATEIBHOCTH: PELICHUsS MTPOOIIEeM,
NIOWCKa, aHamu3a u 00paboTKM WHGPOpPMALMU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NESATEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JUIS OIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YelOoBeKa U MPUPOIHYIO CPeny;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, NHTEIEKTYAIBHBIX H TBOPUYECKHX CIOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XUMHU B

4



COOTBETCTBUH C KH3HECHHBIMH ITOTPEOHOCTSIMU, UCTIOIH30BATh COBPEMEHHBIE NH(POPMAIIMOHHEIC
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a Y4eOHOH U Hay4HO-TIOMYJIAPHON MH(POPMAIIUU XUMUYECKOTO
COJIePKaAHUS;

(dbopMHpOBaHUE U PA3BUTHE Yy OOYYAIONINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPU TNIAHUPOBAHUU U IMPOBCACHUN XUMHNYCCKOT'O SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydJamomuxcs yOexIEHHOCTH B T'yMaHHUCTHMUYECKOW HaNpaBICHHOCTU
XUMHH, €€ BaXHOW pONM B  PEHICHHHM TIO0ATBHBIX  TpoOJIeM  palMOHAIBHOTO
IPUPOIONIONIB30BAHUS, TIOMOIHEHHUS JHEPreTUYECKUX PECYpCOB W COXPaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeXHOr0 OTHOIICHHS K TPHPOJAEC U CBOEMY
3A0POBBIO, a TAKIKC HpHOGpeTeHH}I OIbITa MCIIOJIB30BaAHUA IMOJYUCHHBIX 3HAaHUUI AJId IPUHSATHA
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHHSIMHU.

B ydeOHOM mmaHe cpemgHero oOImero oOpa3oBaHUs MPeaMET « XUMHs 0a30BOTO YPOBHS
BXOJUT B COCTAaB HpeHMeTHOﬁ 06HaCTI/I «ECTGCTBGHHO-Hay‘-IHBIe MpEaAMCTED).

OO1miee 4nciio 4acoB, OTBEACHHBIX Ul M3YUYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEr0
obmero obpazoBaHusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Hezeio).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMMUA

Teoperuueckne 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B IMOJYYECHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoOJIOKeHUs. CTpyKTypHBIE (DOPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenrie o  kmaccuuKalMy ~ OpPTaHUYECKUX  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (cucreMarhyeckas) W TpPHUBHAJIbHbIE Ha3BaHUS BaKHEHUIINX
MIPEACTABUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METOAbl M3YUEHUS! BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJEKYII
OpraHMYECKHUX BEIECTB, HAOMIOACHHE U ONUCaHHEe JEMOHCTPAIIMOHHBIX OIBITOB IO
IPEBPAIEHUIO OPTaHUYECKUX BEILECTB MPU HAarpeBaHuU (TJ1aBieHue, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYeCKMH psa. MeTaH M 3TaH — HpocTeHIne
MPEJCTAaBUTENIN aJKaHOB: (U3NYECKHEe W XHMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpEeHUs ), HaX0XACHUE B IPUPOJIe, TOTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN psil. DTUIEH U MPONUJIEH — MpoCTeuine
MPECTABUTENIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBA (pPEakluu TUIPUPOBAHMUS,
raJIoreHUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJIyYeHHE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 m metwiOyTtaaues-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKHE
cBoMcTBa (peakuus moaumepu3auun). [lonyyeHne CHHTETHYECKOTO KayyyKa U pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUU psiaA. ANCTUTICH —
MPOCTEHUININNA TTPEACTABUTENb AJTKUHOB: COCTAaB, CTPOCHHE, (PU3NICCKHUE U XUMHUUYECKHE CBOHMCTBA
(peakuuy TUIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJyUYEeHUE U IPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHue, (U3MUECKHE U XUMUYECKHE CBOWMCTBA (peaKIuu
rajJjloreHUPOBaHUS U HUTPOBAHMS), MOJyYEHUE W MpPUMEHEHHE. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSaAnHUs U HUMPOBAHUs), NOLyYeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXAYy YIVIEBOJOPOJAMH,
MIPUHAISKAUMH K pa3InYHbIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIeBOIOPOAOB. [IpUpoaHbBIi ra3 M MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu He(PTH: TEeperoHka, KpeKUHT
(TepMUYECKH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHUS! BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydyKoB U pe3uHbl, Koyuiekiun «Hedte» u «Yromb», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE NPAKTUYECKOW pPabOoThI:
MOJIyYEHHUE ITWICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIUYECTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEaKIHH 1O HM3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

Kucaopoacoaep:xanue oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHE, (U3MUecKue U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMH CUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromMHbie CHUPTHI. DTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHE, (u3Mueckue u
XUMHUYECKHE CBONCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBECHHAs pEaKIIUsI Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBuEe Ha opraHusMm uenoBeka. lIpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

®deHoJ: CTpOeHHWE MOJEKYbl, (PU3NUECKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U Kkemouwvl. DopManbAETHA, aleTAIbICTHI. CTpPOeHUE, (QU3NYECKUe W
XUMHYECKHE CBOWCTBA (pEaKkIMU OKHUCICHHUS W BOCCTAaHOBJICHUS, KayeCTBEHHBIC PEaKIUM),
MOJTy4YeHUe U PUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, PU3NIecKre M XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJIacca KHCIOT, PEaKIus
stepudukanmu), MoiydeHne U mnpuMmeHeHue. CTeapuHOBass M OJEUHOBas KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE IEUCTBHE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenune xupoB. bruosornyeckas pojb KUPOB.

YrneBonbl: cocTa, Kiaccuukanus yriieBooB (MOHO-, M- U MmoJucaxapubl). [mroko3a —
MPOCTEHINI MOHOCaXapua: OCOOCHHOCTH CTPOSHUS MOJEKYJbI, (pU3MYeCKHe W XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHAaYHBIM PAaCTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHWE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npUMeHeHue, ouonoruueckas poib. DotocunTtes. pyKTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHne Kpaxmana U LeJUTI0I03bI.
®dusnueckue U XUMHUYECKUE CBOMCTBA Kpaxmaia (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

DKCrHepUMEHTAIbHBIE METOJbl M3Y4YeHHUS BEIIECTB M HMX IMPEBpallleHUIl: MpOBeICHHE,
HAOJIIO/ICHUE U OINHCaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaoMm wmeau(ll)), mMHoroaToMHBIX
cnupToB (B3aumopeiicTBue mmnepuHa ¢ ruapokcunom menu(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
Kpaxmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW pabdOThI: CBOWMCTBAa pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss Mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BEMa, KOJIUYEeCTBa
HCXOJHOIO BEIIECTBAa MJIM MPOAYKTa pEaklUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A3oTcoaepKalle OpraHnYecKue COeAMHEHUSI.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMHYECKHE CBOICTBA aMHUHOKUCIOT (Ha mpuMepe MuMHA). buojormueckoe 3HadyeHHe
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupoaHBIE BBICOKOMOJEKYJSIPHbIE coeAauHeHus. [lepBuuHas, BTOpUYHas U
TpPEeTUYHAasl CTPYyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC pEaKIIuy Ha OEJIKH.

OKclepUMEHTAIbHbIE METOJbl M3Y4YEHHUs BELIECTB M MX MpEBpalleHUil: HaOI0AeHuEe U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JIeHAaTypanus OCJIKOB IpU HarpeBaHUM, IBETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPDHBIX COEIMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNU, CpPeAHsAs MoJeKyisapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IIOJIMMEPU3ALIHS U TOJIMKOHEHCALIHSL.

OKCHEpUMEHTAJIHBIE METO/Ibl M3YYEHMsI BEUIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHUE C
o0pa31aMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4yKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3YYEHMM opraHnyeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaKk H
HOHATUH, ABJSAIOIINXCS CUCTEMHBIMU JIJIs1 OT/AEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAay4yHbIE IIOHATHS: SIBJIEHUE, HAayuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTE3, KIacCCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHeE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

dusmka: Matepus, YHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIMYMHBI U €IMHULIBI
UX U3MEPEHUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE OPO/IbI, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XuMu4eckuid dreMeHT. AToMm. Snpo aroma, H30TONBL. DJIEKTpOHHAs 000J0YKa.
DHepreTuyeckue YpoBHH, OypPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneleHus 3EKTPOHOB 0 OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHask KOH(UTYpalKs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuommueckass cucrema XxuMHueckux diaeMmeHTtoB JI. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XUMHYECKUX
anemeHnToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3Ha4eHue MEpUOIUIECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBs3b. BHIbI XUMUYECKOM CBSI3M (KOBaJEHTHAas
HEMOJISIpHasl W TIOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
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XUMUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DNeKTpooTpUlIaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeIlleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILECTBA B PACTBOPE.

Knaccudukanmust HeopraHuuecknx coenuHeHnid. HomeHkimaTypa HEOpraHWYeCKHUX
BEIIECTB. ['eHeTnueckas CBsSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PA3TUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamus XMMHYECKUX peakIuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAaHEHMS U NPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, €€ 3aBHUCHMOCTh OT Pa3IUUYHBIX (akTopoB. OOpaTHMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OnektponuTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHS BEUIECTB M HX MPEBPALICHUN: JEMOHCTpAIUs
tabmun «llepromnueckas cucrtema xumuueckux syeMeHtoB J[. M. MenneneeBay, u3ydeHHE
MoOJIele KPUCTAJUTMUECKUX PEmETOK, HAOMIOJACHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJIOPOJAAa B MPUCYTCTBUHM KaTaam3aTopa,
ONpeJIETICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOILIBI YHHBEPCAIBHOIO MHAUKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BiusHUE pazmuyHbIX (PaKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnbie 3amaun.

PacuéTel o ypaBHEHUAM XMMHUUYECKUX PEAKIIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MTOHATHS «MACCOBas 10JISI BEIIECTBAY.

Heopranunyeckasi Xumus

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonuueckold cuUCTEME XUMHYECKHUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUS aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETAaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yrieponaa).

XUMHUECKHE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, cepbl, a3ota, (ocdopa,
yIJIepoJia U KPEMHUSI) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHU).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHU.

Meramnsl. Ilonoxenue merainos B Ilepruoanyeckoi cucteMe XUMUYECKUX dJIEMEHTOB 1.
U. MenzaeneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOuue
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl META/UIOB. DJIEKTPOXUMHYCCKUHN Psifl HaNPSIKEHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMILIMX METAJUIOB (HATpUM, Kaluid, KajdblMW, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cmocoOb! oyueHus MeTauioB. [I[puMeHeHre METaIJIOB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJAbl H3YyYEHHsI BEIIECTB M UX MPEBpAICHUI: H3ydeHUe
KOJUleKIuu «MeTalibl U CIIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTATBHBIX
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3aja4, HaONIOJIeHWEe W  ONHCaHWE JEMOHCTPALIMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMOJIeHiCTBME THUIAPOKCHIA ATIOMUHUS C PAacTBOpPaMH KHCIOT W IIEJIOYel, KauyeCTBEHHBIC
pEeaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEaKIUMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKLUU, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMuun B 00eCTieYeHUH YKOJIOTHYECKOM, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX IO3HAHUS BEUIECTB U XUMHYECKUX
peaKLHnii.

[IpencraBinenuss 00 OOMMX HAyYHbIX MNPUHLUINAX TPOMBIIUIEHHOTO MOJY4YEeHHUS
BAYKHEWIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCcKUe U MUHEpaIbHbIe y100pEHUS.

XUMHS U 3]10pOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBON XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yUEeHUU OOIIeH W HEOPTraHWYECKON XUMHH B
11 xmacce ocyuiecTBiIsSeTCs Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyUHbIX MOHSTHIA,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4yHble MOHATHS: HAay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKU ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BeIeCTBa, (PU3NYECKUE BEIMYUHBI U €AMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepHaoB, CEeIbCKOXO035MCTBEHHOE MIPOU3BOCTBO, MUIIEBas
MPOMBINUICHHOCT, (papMareBTU4eCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUU.
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I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOIIMMUCS
nporpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METANMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckol OCHOBOM JUIsi pa3paOOTKH IUIAHUPYEMBIX PpE3YJIbTAaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBHH € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKType JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XWMHS» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALIUU K 00yYEHUIO;

I[EJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCSKICHHI JTMYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIMXcs PYKOBOJCTBOBAaThCS B CBOEH NEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMHU LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYUe MPABOCO3HAHUSA 3KOJOTUYECKOW KyJIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JluyHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMera «XHUMHsS» JOCTUTAIOTCd B E€IUHCTBE
y4eOHOM ¢ BOCIUTATENILHOM JEATEThHOCTH B COOTBETCTBUM C T'YMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH U HJe€allaMd POCCHUHCKOTO
rpaXAaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TMpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHsD OTpakaioT c(OPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M MPAKTHUYECKOH JEsTeNbHOCTH OO0y4alouuxcs M0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIEC B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMAaX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHUI B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YYEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyYMEHTBI IPYTUX
IIPH aHAJIM3E Pa3IMYHBIX BHJIOB YUCOHON AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleAHI0 OTE€YECTBEHHOU
XUMUH;

YBOXEHHSI K TMPOIIECCY TBOPYECTBA B 00JACTH TEOPUU M TMPAKTUYECCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKd €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JeHU,

KPOIMOTIMUBBIX SKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOSHHOI'O TPpyda y‘IéHBIX " IMMPAKTUKOB;
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UHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS,

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XWMUYECKUMHU SBICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTHPYICh HAa MOpPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE IMOBEJEHUE M IOCTYNKH CBOMX TOBAapUIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBb:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO W Oe30macHoro oOpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3]I0POBBIO;

coOroIeHHsT paBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMHU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJAOBOU JIEATEIBHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIHHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIO/ICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JAESITENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM TMPAKTUYSCKUX 3a7ad COIHAIbHOMN
HAPaBIEHHOCTH (B paMKaX CBOETO KJIaccCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YeHHIO Npodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMUH;

YBOXEHHUS K TPYTy, JTIOJSIM TPy U pe3yabTaTaM TPYIOBOMH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYabHOM TpPaeKTOpHH 0OOpa3oBaHMs,
Oynyueit mpodeccuu U peaau3alnuy COOCTBEHHBIX dU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

IKOJIOTMUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AJIbHOTO XapaKkTepa SKOJIOTMYEeCKUX Mpo0JsieM, BIUSHUS YKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HAHUS HEOOXOMMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PaIMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHS TPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYpHI, OIBITA
JESATENIbHOCTH ~ DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIBHON, KOMMYHUKATUBHON U COLIMATBLHOU MPAKTUKE, CIOCOOHOCTH ¥ YMEHHUS aKTHBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH;
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NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKd, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUN LIEJOCTHOTO MPEICTaBICHHS 00 OKPYXKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKA, B TMO3HAHUM INMPHUPOAHBIX 3aKOHOMEPHOCTEW U
peleHnH podIeM COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBHWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIbTYpBI, PELICHUH TI00aJbHBIX MPOOJIEM YCTOHYNBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€CreyeHn! YCIOBHUH YCIIEIIHOTO TPyAa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJI0TO 4YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpY’KAIOIIEro MHUpa M IMPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHUs AenaTh 000CHOBAaHHbIC 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJTYYEHHSI TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTH CaAMOCTOSITENILHO UCIOJIb30BaTh XMMUYECKHE 3HAHUS [Vl peleHHsI TpolieM
B PEAIIbHBIX )KU3HCHHBIX CUTYyalMsIX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENIBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHMIO HOBBIX 3HAaHUM II0 XUMHU B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM TpyJda B pa3nuyHbIX chepax mnpodeccuoHaTbHON
JESATENBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysibTaThl OCBOCHUSA YydeOHOro mnpeamera «XuUMHS» Ha YpOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAMCUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieru(uKy METOJIOB MO3HAHMSI, UCIIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIE0BaHNe, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpcaJbHble  y4yeOHble  JeHcTBUS  (TMO3HaBaTeldbHblE,  KOMMYHUKATHBHEIE,
perynsatuBHbIe), obecrneunBarone (GopMuUpoBaHHEe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAJIBHOM KOMIETEHIIMH 00yUaloIuXcs;

CHOCO6HOCTB OGy‘-I@.IOH_II/IXCH HUCIIOJIB30BATh OCBOCHHBIC MCKIAUCHUTIIIIMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLMAJIbHOM MPAKTHUKE.

MeTaHpeZ[MeTHBIG PE3YyJbTAaThl OTPAKAIOT OBJIAACHUC YHUBCPCAJIBbHBIMU y‘ICGHBIMI/I
MMO3HAaBAaTCIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[CﬁCTBHHMH.

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyaIM3MpPOBaTH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

ONpeAeNaTh LEeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPHUH HX JOCTHKEHUS,

COOTHOCHUTD PE€3YJIbTAThl ACATCIBHOCTU C IIOCTABJICHHBIMU LICIISIMU
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UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XAapaKTCPHBIC TIPU3HAKU HOHATHH WU yCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINC IMOHATHA IJIA OGBHCHGHI/IH OTACJIIbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3yYaeMbIMU SIBJICHUSIMU;

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, I10 aHa.HOI‘I/II/I),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PacCMaTPUBAEMBIX SIBICHHSAX, (HOPMYITUPOBAThH
BBIBO/JIbI U 3aKJIIOUYEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJb3YEeMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOJ) SJIEMEHTA,
XUMHYecKkass (GopMysa, ypaBHEHHE XHMHYECKOM peakuud — TP pPEUICHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3ajay, MPUMEHSTHh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEAKIIHM.

2) 0a30BbIe HCCIeA0BaATENbCKHE JIeliCTBUS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUYHOT'O MMO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh LE€IM M 3aJa4d  HMCCIEAOBAHUS, WCIOJb30BaTh IIOCTAaBIECHHBIE U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCIACHHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIECCca, CaMOCTOSATEIbHO
IMPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yIbTATOB MCCIICIOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHWYECKON MCCIIEeIOBATEILCKOW W TPOEKTHOW JICSITEIIBHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

3) padora ¢ nngopMmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4HO-IOMYJIsIpHAs
auTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3IMYHBIX BHJOB M (QOPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;,

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIBHYIO (hopMy mpencraBieHus HHGOPMAIH (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEeACTBAa NpU paboTe C XUMHYECKOU
uHpoOpMalKell: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKHE) 3HAKU H
CHUMBOJIBI, (hopMyIIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OB/1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAae€MOW TEMbI B XOJI¢ JHAIOTa W/WUIHN JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;
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BBICTYIIaTh C MpPE3EHTAIlMel Pe3yNbTaToOB IO3HABATEIFHON AEATENBHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPUM  BBINOJHEHHUM XUMHUYECKOTO
IKCIIEPUMEHTA, NPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peann3anuy y4eOHOro TMpoeKTa W (HOPMyIHMPOBATh BHIBOABI 1O pe3yJabTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN My TEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKACHUS 1 0OMEHa MHCHUSMH.

OBJiaieHNe YHHBEPCATbHBIMH PeryJssTHBHbIMU J1eHCTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTD,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeaaraeéMblii aITOPUTM JICHCTBUIM NPHU BBIMOJIHEHWH YYEOHBIX M HCCIIEIOBATENBCKUX 3ajad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIICHHs ¢ YUETOM IMOJIyUYE€HUSI HOBBIX 3HAHHH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYIIECTBIIAITh CaMOKOHTPOJIb CBOEH JIESATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDI

10 KUIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHndeckasi XuMus» OTpaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHbI MHUpA, POJIM XMMHUHU B IIO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUIEHUSI U KyJbTypbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHus] MPAaKTHUYECKUX 3a/Jad M OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeLeE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJSAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
(yHKLIMOHAIbHAS TPYyIIaA, pajuKai, WU30MEpHUs, U30MEphbl, FOMOJOTHYECKUN psJl, TOMOJOIH,
YTIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALIUE COCIUHEHUS, MOHOMED, IOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUHU U 3aKOHBI (TEOpHUS CTPOECHUSI OPraHUYECKUX
BemiectB A. M. bymiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWM; MHUPOBO33PEHYECKUE 3HAHMs, JIEXKAILUE B OCHOBE ITOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30I1aCHOM HCIOIb30BAHNN BaXKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IIPAKTUYECKOH JEATEIIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MOHITUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MIOHATUS IIPH OIIMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPraHUYECKUX COCTMHEHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYJT OpraHNYECKUX BELIECTB
Y YPaBHEHHH XUMHUYECKUX PEaKLHW, U3TOTABIMBATH MOJCIIN MOJIEKYJ OpPTaHUYECKHX BEIECTB
JUISL AJUTFOCTPALlUU MX XUMHAYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAICKHOCTh M3YUYEHHBIX OPraHMYECKUX
BEIIECTB 110 HX COCTaBY M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/Tpylmne COeIuHEHHUH
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(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS), aBaThb MM Ha3BaHMs 10 cucrematnueckod HoMmeHkiatype (IUPAC), a taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIWICH,
aleTUJICH, STWICHIVIUKOJb, TIULEPUH, (QeHoJ, (opMaibAeTui, aleTaabAeruil, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTEApUHOBAsl KHUCIIOTa, TIIOK03a, (pPYyKTO3a,
Kpaxma, LeJUII0103a, TJIULHH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUJIbl XHUMHUYECKOH CBS3M B OPraHUYECKUX
COCTMHECHUSX (OJUHAPHBIC U KPATHEHIC),

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHHUS OPraHUYEeCKUX
BemecTB A. M. byriepoBa st 00bsiCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOEHHE, (GUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEICTaBUTENICH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWwieH, OyraaweH-1,3, mermnOyramuen-1,3, OeHsou,
METaHOJ, dTaHOJ, dTHJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIerHI, MypaBbUHAs U yYKCYCHas
KHUCIOTBI, TJIIOKO3a, Kpaxmall, LeJIi003a, aMHHOYKCYCHas KHUCIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pEaKlIHi ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX TEPEepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MIPOIYKTOB MepepabOTKH;

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS [0 XHUMHYECKUM YypPaBHEHUSM
(Macchl, 00bEMa, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU TIO0 HU3BECTHBIM
Macce, 00bEMY, KOJTMUYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, MCHOJb3yeMbIX B XHMHUM TPU HM3YYCHUH BEIIECTB M XUMHYECKUX SIBJIICHUN
(HabmiofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYaIUsIX, CBI3aHHbBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUA XUMHUECKOW MOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLUHUSMHU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUNA HKCIEPUMEHT
(mpeBpaleHus OPraHUIEeCKUX BEIISCTB MPH HArPEBAaHUU, MONyUYECHUE STHIICHA U M3yYEHHUE €Tr0
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypaius OEIKOB TpHU
HarpeBaHUM, I[BETHbIE PEaKIMU OETKOB) B COOTBETCTBUU C MPaBUJIAMHU TE€XHUKH 0€30MacHOCTU
npu oOpallleHuu C BEIIeCTBaMU U JIaOOpaTOpPHBIM 00OpYyIOBaHUEM, MPEICTABISTh PE3YIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3aluCH YPaBHEHHMI COOTBETCTBYIOIIHUX PEAKIUN U
(dbopMyIMpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIhTaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMalHuio,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpeCTBAa MaccoBoil nHpopmaluu, HTepHET U ApyTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTMYECKH IIeIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOM JEATEIILHOCTH B LEJISAX COXPAHEHHS CBOETO 3JI0POBbSI U
OKpYXaIoIlleil MPUPOIHON Cpebl, OCO3HABATH OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OPraHU3MBI
onpeAeNéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
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nmpuMepax crocoObl YMEHBIICHUS U MPEJOTBPAIICHHUsS] UX BPEIHOrO BO3JIECHCTBUS HAa OpraHU3M
YEJI0BEKA;

Ui O0YYaroIUXCsl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37J0POBbS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL  CIENBbIX W CIA0OBUIANIMX OOYyYalONMUXCS: YMEHHE WCIIOIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns s 3anucu XuMu4eckux popmyI.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas W HeopraHuyecKas XUMHsD)
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-
Hay4HOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUIEHUS] U KyJbTypbl JINYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHus] MPAaKTUYECKUX 3aJad M OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
310pOBBIO U IPUPOJIHOM CpEnE;

BIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHWMM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH O00BEM, BaJEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCIJIEHHS, XUMHMYECKas CBs3b (KOBaJCHTHAas, WOHHAs, METaJNINYeCcKas, BOJOPOAHAs),
KPUCTAJZIMYECKAsT  PEINETKA, THUIBI XMMHWYECKMX  pEakUud, pacTBOp, DIJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOJIMTHYECKAS IUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOH  peakIuH, XHMHYEeCKOe paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXPAaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHCHMs M IPEBPALICHMS DHEPIMM IPU XUMHUYECKHX
peakIusix), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHMHHM, MHPOBO33PEHUYECKHE 3HAHU,
JeKallie B OCHOBE IIOHMMAaHMsS IPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJICHH,
(aKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYYEHUH M 0€30I1aCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHUYECKHUX BEIECTB B OBITY U MPAKTUUECKOU NESTEIbHOCTH YETIOBEKA;

C(OPMHPOBAHHOCTb YMEHUI BBIABIATh XapaKTEPHbIC NIPU3HAKHU MTOHITUH, yCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IMOHATHUS MPH ONMCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHU;

C(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJMKY JAJsl COCTaBJICHUS
(GopMysa BEIIECTB M YpPaBHEHMH XHMHUYECKHX PEAKLIMH, CHUCTEMATHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHanbpHBIC Ha3BaHHUs OTAEIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ras,
YIJIEKUCIBIA Ta3, aMMHUaK, TaméHas W3BECTb, HETall€Has W3BECTb, NUTHEBAs COJA, NMHUPUT U
Apyrue);

Cc(OPMHPOBAHHOCTb YMEHUH ONPEJEIATh BAICHTHOCTh U CTENEHb OKMCICHHUS XMMHYECKHX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTAaBAa, BU XMMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
METAJIJINYECKasl, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAUNIMYECKOW PEHIETKHM KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJIsIpHas, MOHHAas, MeTallIM4ecKas), XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPHUHAIIC)KHOCTh HEOPTAaHMUECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCy/TpyIIe COSUHEHNH (TIPOCThIEe BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(OTEPHbIE THAPOKCHUIBI, COJIH);
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c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH mepuoguveckoro 3akoHa J[. M.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HMPYIOLIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKLINY;

c(OpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3JIeMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX 35ieMeHToB []. U.
MeHnneneeBa, HCIONb3Ys MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHUYECKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M UX
COEMHEHMUH Mo nepuoaaM u rpynnam [lepuoanyeckoil cucTeMbl XUMUYECKUX AeMeHToB [, U.
Menneneena;

cOPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBAa HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, IOATBEPXkAATH CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYECKHMMH BEIIeCTBAMU C IIOMOIIBIO YpaBHEHMIl
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IMIHBIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolx BEIIECTB, TEIUIOBOMY 3((deKTy peaxiuu,
M3MEHEHUIO CTENEHEH OKUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKklii, YHacTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS pPEaKUUN Pa3IMYHBIX TUIIOB, MOJIHBIE
U COKpaIEHHBIC YpaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUHMTBIBAsl YCIOBUS, MPH KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAIONINE KaueCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABAThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKpPbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii ToCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ITUX PeaKIui;

c(OpMHUPOBAHHOCTh YMEHUIN OOBIACHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIHero Bo3neiicTeus (mpunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHM XapakTepu30BaTh XHUMHUYECKHE IIPOLECCHI, JIeKallhue B
OCHOBE IMTPOMBIIIJICHHOTO MOJY4YEeHHsI CEpHOM KHCIIOTHI, aMMHaKa, a Takxke cHopMHUpOBaHHOCTH
npecTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi JIONisl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peakKIusIX, Macchl BeUIeCTBAa MM 00BEMA Tra30B IO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEILIECTB, ITPEBPAIICHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBHUJIa MOJH30BAHUS XUMUUYECKOW TOCYI0N U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSAMH 110 BBIITOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(paznmokeHue TMeEpoKcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, ONpPENElICHHE CpEabl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOTO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLUUH, PeaKIMd HMOHHOrO OOMEHa, KaueCTBEHHBIC pPEaKIuu Ha
cynbdar-, kKapOoHaT- U XJOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTATbHBIX
3agau nmo TteMaM «Metamnel» U «Hemeramib») B COOTBETCTBHM C MpaBUJIAMU TEXHUKHU
0€30IaCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, IPEACTABIATh
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pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOLIUX
peakuuii U GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO0 HH(OpMaIHIo,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCcOBOM KOMMYyHHKanuu, MHTepHEeT u
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBMiIa SKOJIOTMYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYJIOBOM JEATEILHOCTH B LEJISAX COXPAHEHHS CBOETO 3JI0POBbSI U
OKpYXaIoIlleil MPUPOIHON Cpebl, OCO3HABATH OMACHOCTh BO3JEHCTBHUSI HA KUBBIE OPraHU3MBI
onpeAenéHHBIX BeUIecTB, MOHUMas cMbich nokasarens [TIK, moscHsTh Ha mpuMmepax crnocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

U1 O0YYaroIUXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUISL CIIENBIX W CIA0OBUIAIIMX OOYyYalONMUXCS: YMEHHE WCIIOIb30BaTh pelibedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaiins s 3anucu XuMu4eckux popmyI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m Kontponbnbsie  IlpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoasbl
2.1 IIpenenbuble yriaeBogOpOABI — aJIKaHbI 2
5 HenpenenbHble yrieBogopo/ibl: aJKeHbI, 6 |
aJIKa/INeHbI, aJIKUHBI
2.3 ApomaTudecKkue yrieBog0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB U 3 |
UX mepepadoTka
Nroro no pazgeny 13
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1 Cruptel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1
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Hroro no pazneny

13

Pasznen 4. A3oTcoaepxaniue OpranHnyecKkue coeuHeHust

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Nroro no pazgeny 3
Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMUMUYECKUX 3
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMUYECKUE PEaKINU 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XumMusi
2.1 MerTamisl 1
2.2 Hewmeramisr 1 1
)3 CBsi3b HEOPraHMYECKUX U OPTaHUUYECKUX )
' BEILIECTB
Nroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 2 3
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoxka Kontpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE

padoThI padoThI pecypenr

[IpenmeTt opraHnyeckoil XuMuu, e€
BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHN4YEeCKUX
2 coeguHennit A. M. bytnepona, eé 1
OCHOBHBIE MOJIOKEHUS

[Ipencrasnenue o kaaccuukanuu
opranudeckux Beniects. Homenkmarypa
(cucTemaTuveckas) ¥ TpPUBUAIBHBIC
Ha3BaHUS OPraHMYECKUX BEIIECCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Meran u 3TaH — NpoCTEHIIe
NpCACTABUTCIIN AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1

OTUJEH U NPONUIEH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

[Tpaktrueckas padota Ne 1. «Ilomydenue
ATHJIEHA U U3yUYEHUE er0 CBOMCTBY

Ankanuensl. bytaguen-1,3 u
9 MetunoyTtanuen-1,3. [Momydyenue 1

CUHTETHYECKOTO KayuyKa U pEe3UHbI
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AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKUHOB

1 Brluncnenus 1o ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD
apeHOB

13 ['eneTnyeckas CBA3b yrieBOAOPOAOB,
MIPUHAUISKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:

14 MPUPOIHBIN ra3 U MOMyTHBIC He(YTAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOHBIN ra3 U MOMyTHBIE HE(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 KonTponbHas pabora no pasaeny
«YTIIeBOAOPOABD)

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaTroMHble CIUPTHI: ATUICHTIIMKOIIb U
IIIALEPUH

19 @deHo: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpnerunsl: GopMaNbaeTU U
arneTanpaerua. AeToH

21 OAHOOCHOBHBIE NpeieNibHbIe KapOOHOBBIE

KHCJIOTBI: MypaBbUHAsA U YKCYCHAad

24




[TpakTuyeckas padora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAsI KMCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
Crnosxuble 3(hUpbl KaK MPOU3BOJIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

2% XKupsl: ruaponus, NpUMEHEHHE,
OuosIorn4ecKas poJib KHUPOB
VYrneBoabl: cocTaB, KilacCUpUKaIus.

27 Baxueiiue npeacTaBUTeNN: TIII0K03a,
bpykTo3a, caxaposa

)3 Kpaxman u nenironosa kak NpupoHbie
MOJINMEPBI
KonrponsHas pabota no pasaeny

29 «Kucnopoacoaep:xaiiyue opraHu4ecKue
COETUHEHUS

30 AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHN4YeCKHUE COCTMHEHUS, NX
ouosoruueckoe 3Hadenue. [lentuapt

1 benku xak npupoansie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS

3 OcCHOBHBIE MOHSTHUS XUMHH

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN

25




34

OcHoBHBIC MCTOABI CHHTEC3a

BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁ.

[TnacTmacchl, kKayqykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTYpaIus aToOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XuMHU4YecKkux 3neMeHToB J]. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
TpyIIiaM U repruoaaM. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTHHU HAYKH

Crpoenue BeniecTBa. XuMHUYECKast CBSI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemiecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO
CTpOCHUS

[lonsiTHE O AMCTIEPCHBIX CHUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope

27




Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYeCKuX coeqnHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUUecKuX peakiui B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHUS U IPEBPAICHNS SHEPTUH NIPU
XMMHYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMble peakIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padota Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpoIuTHYEeCKas Aucconuanus. [lonarue
0 BoJIopoHOM Tokasarene (pH) pactBopa.
Peakiiuu nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIIUTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMUN»

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XMMUYECKUX 3i1emMeHToB /[, .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me Gpu3ndecKue CBOWCTBA
METaJIOB

28




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsH>KEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUIA) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XUMUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas pabora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
«Meramaben"

20

Hewmeranibl, ux mojgoxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. . Meneneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nyYecKre CBOKMCTBA HEMETAILIOB.
ANnotponus HeMEeTaJuIoB (Ha puUMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOKMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKue CBOMCTBa a30Ta, pochopa u ux
COCIMHEHU I

24

XHUMUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U
HUX COCOUHEHUN

25

[IpumeHeHne BaxHEUIINX HEMETAIIOB M UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

29




TteMe «HemeTamey. Beruucienus mo
YPaBHEHUAM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHUE PACUETHI

[TpakTuyeckas padora Ne 3. «Perenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeransi"»

73 KontponbHas padoTa mo temam «MeTauiby )
n «Hemeramibn»

79 Heopranunueckue u opraHnyeckue KuciaoThI. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIE HEOPraHUYECKHE U

30 OpraHuyecKkue coequHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponb xumMun B obecrieueHIH SKOJIOTHIECKOH,

31 SHEPTEeTHYECKOHN U MUIIEBOW 0€30MacCHOCTH, 1
Pa3BUTUU MEAUIIHBI
[Ipeacrasnenus: 06 0OMMUX HAYIHBIX

32 MIPUHLUIIAX IIPOMBIIUIEHHOIO MTOJIyYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 X¥UMHSA U 300pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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