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[Iporpamma 10 XMMHH Ha YpOBHE CpeaHEero oomero oOpa3oBaHUs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 obOpazoBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHUNA K pe3ylbTaTaM OCBOCHHSA  (enepanbHOil  00pa3oBaTebHON
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatenbHoM crapaapre COO, c¢ yuérom Konmenuuu mnpemnoaBaHus
yueOHoro mpeamera «XuMHs» B 00pazoBaTelbHBbIX opranu3aunusx Poccuiickoin ®exneparum,
peaNM3yIOIIMX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPaMMBbl, U OCHOBHBIX MOJIOkKEHUN «CTpareruu
pasBuTusi Bocniutanus B Poccuiickoit denepanun Ha niepuon a0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MpPOrpaMMbI IO XUMHUHU, K ONPEACICHUI0 O00mei
CTpaTeruy 0Oy4eHUsl, BOCIIMTAHUS U Pa3BUTUS O0YYaIOIUXCs CPEACTBAMHU Y4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHLIENTYaJIbHBIE TTOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJIed, COJEepKaHMs, pe3ylIbTaToB OOydeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

XuMudeckoe  0o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeoOpa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEPIIAIOIIMM 3TallOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITHOUYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pazoBaHus. OTU IIEHHOCTH
KAacaroTCsl MO3HAHUsSI 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS U OOMIEH KYJIbTYpPbI
YeNOBeKa, a TaKXKe OSKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 370pOBBIO U
npUpoIHON cpene. Peann3yercst xumuueckoe 00pa3oBaHue 00ydarOIIMXCS Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBAMH yueOHOro mpeamMera «XUMHsS», COAepKaHUE U MOCTPOSHHUE
KOTOPOTO OIpEACNIEHbl B TpOrpaMMe MO XUMHUU C YYE€TOM CrenuPuKd HayKu XUMUU, €€
3HAUEHUs B TIO3HAHUU MPUPOBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKe C YUETOM OOIIMX
1eseil ¥ MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHETO OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0COOYIO0 POJb B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIICHUS], B CO3/IJaHNE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpyKaroIeM MHUpe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOILIEr0 MHpAa, OCO3HAHUS B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3aMMOJEHCTBYSd € JPYIMMH  €CTECTBEHHBIMM HAayKaMH, XHMHsS CTala
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOJMMBIM YCJIOBHEM YCIEIIHOTO Tpyna u
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMHM HaIlpaBlieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHYecKoi, MUIIEBOH, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHBbI 3J0POBBS.

B coorBercTBHM ¢ 00mIMMH LENSMH U TNPUHIUIAMHU CpEIHEro o0Iero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kimacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYAIOMIMXCs, HEOOXOJUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHNIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOIOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  mipeamera «XUMHS» SBISIIOTCS 0a30Bble Kypcehl — «Opranudeckast
XUMHA» U «OO01Iast 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPbIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM



3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CHUCTEMbI 3HAHUN
OpU M3Y4YEHHUHU MpeaMeTa oOecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS] BCEro MHOroooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHHA, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranudeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUS» chOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTrO MOJXOAa K M3Yy4EHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHHU BEIleCTBa
paccMaTpUBaIOTCSI Ha YpOBHE KJIACCMUECKOW TEOPUHU CTPOCHHUS OPraHMYECKUX COCIUHEHHM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUMU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM YIVIOM 3peHHsI B IpenMeTe «XuMus» 0a30BOr0 YpPOBHSI pacCMaTpPUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs TEOPETHUYECKUM Marepuan u
(akTosIOrMuecKre CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» O0y4aroIIUMCs MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE NEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUMX WU METOJI0JIOTMYECKUX MO3UILINM,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 110
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaXKHEWIHMX BEHIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUS
JononHsAercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMH COJAEpKaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HAayKaMH, PAaCKpbIBAIOT €€ poJib B IO3HABaTEIbHOU U
MPaKTUYECKOU JIEATETbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHMIO YBAXEHHUS K TPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAUYUMBIX MPOOJIeMax, CBA3AaHHBIX C XUMHUECH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH € ISl TIOMOTHEHUS 3HAHUHM, pelieHus
WHTEJUICKTYaJIbHBIX M OKCIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1emom comepxkanue
yueOHoro mpeamMeTra « XUMHUS» TaHHOTO YPOBHS U3YUEHHUs OPUEHTHPOBAHO HAa ()OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTaHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOHCTB
BEIIIECTB UX COCTABOM M CTPOCHHEM, TTO3HABAEMOCTh MPUPOJIHBIX SBJICHUHN MyTEM IKCIIEPUMEHTA
U pElIeHUsS TPOTHBOPEUYMUN MEXKTy HOBBIMHU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOsieM, a Takke MpodiemM cOepexeHHs
HSHEPTreTUUYECKUX PECYPCOB, CHIPbS, CO3[JaHUSI HOBBIX TEXHOJIOTHI U MaTepHalioB.

B mnnane pemeHus 3a7ad BOCIMTAHUS, Pa3BUTHS W COLUAIH3AIMHN  OOYYarOIIUXCS
MPHUHSITBIE MPOTPAMMON TI0 XUMHH IOAXOJBI K OIPEACICHUIO COJCPKAHUS W TOCTPOCHUS
npeaMeTa MpeayCcMaTpuBaOT (OPMUPOBAHUE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BOE 3HAYCHUE IS PA3TUIHBIX BUJIOB JICATSIHHOCTH: PEIICHHS IPo0JieM, TIONCKa, aHaIu3a U
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEIOBATENILCKON IEATENIFHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B ITO3HAHUN XHUMHH.

B npakTtuke npenoiaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, TaK U
HAa YpOBHE cpeaHero obmiero oOpa3oBaHUs, TMpPH  ONPENEICHUHU  COJEpiKaTelbHON
XapaKTEpUCTUKU LeJeld M3y4eHHs IpeAMETa HalpaBiICHUEM IE€PBOCTEIEHHOM 3HAYMMOCTU



TPaJUIMOHHO Tpu3Haércs (OPMHUPOBAHME OCHOB XHUMHUYECKOM HAyku Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKON JEATEIBHOCTH YEIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEACIICHUIO LIEJIeH N3YYEHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJABHBIMH IICNISIMH H3YYEHHS TIpeamera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

(dbopMUPOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHUN KaK BaKHEHIICH COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KIIOUEBbIC MOHATHS, (yHIaMEHTalbHbIE
3aKOHBl M TEOPUM XUMHHM, OCBOCHUE $3bIKa HAyKH, YCBOCHHE W TMOHUMAHHE CYIIIHOCTH
JOCTYMHBIX OOOOIIECHUII MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpUel HX
Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE NPEJICTABICHUN O HAYYHBIX METOJaX I[MO3HAHUS BEIIECTB W
XUMUYECKUX PEAKIUN, HEOOXOIMMBIX JUIsl NMPUOOPETEHUs] YMEHUN OPUEHTHUPOBATHCS B MHPE
BEIIECTB M XHWMHMYECKUX SBJICHUW, HMMEIOLIMX MECTO B MPUPOJAE, B MPAKTUUYECKON U
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM M OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTFOICHUEM TIPABHIT OE30IMaCHOTO OOPAIIEHUS C BEIIECTBAMM.

Hapsiny ¢ aTum, copepxatenbHasi XapaKTepUCTUKA IIeJIed W 3a]a4 U3y4YeHHs MpeaMeTa B
nporpamMme 1o XuMuMu yTo4YHCHa U CKOPPEKTUPOBaHA B COOTBCTCTBHUU C HOBBIMHU ITPHUOPUTECTAMU
B cucTeMe cpeaHero ooOmiero ooOpazoBanus. CeroiHs B MPENoJaBaHUM XUMHUU B OOIbIIEH
CTCIICHU OTIIaéTCﬂ MMpEAIIOYTCHUC HpaKTI/I‘IeCKOﬁ KOMIIOHCHTE COACPIKAHUSA 06yqu1/m,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMIYCKHHKAa OOIIe00pa3oBaTelbHON OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TMOJYYEHHUsI 3HAHUW U MPUMEHEHUS UX B PEAJbHOW JKU3HU IS pEeLICHUs
MPaKTUYECKHX 3a]1a4.

B cBmu ¢ stuMm npu MH3YUYCHUN NOpCIMETa «XHUMHS JOMHUHHPYIOIIEC 3HAYCHUC
an06peTa10T TakuC OCJIN U 3aJa4M, KaK:

ajanTanus OoO0y4aromMXcs K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOILIETOCS  MHpA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMCHCHUEM

dbopMupoBaHue y OOydYalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINIA),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMIHBIX BHJIOB JESTEIHHOCTH: PEUICHUS TPOOIIeM,
MIOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TIO3HAHWUHM XMMHUH, a TAK)Ke JUISI OLIEHKU C
MO3HIIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
Ha OPTaHHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEN
00y4aroImuxcs: CHOoCOOHOCTH CaMOCTOATENBHO MPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTUH JUIsl IOMCKA U aHAJIM3a Y4eOHOM M HayYHO-MOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
CoZlepKaHUSA;



dbopMupOBaHUE U pa3BUTHE y 00YUYAIOUINXCSA aCCOLMATUBHOTO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOYyYarommxcs YOSKIEHHOCTH B TYMAHUCTHYECKON HAIPABICHHOCTH
XUMUHM, €€ BaXHOW pOJIM B  pelIeHWH THo0aldbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE MPUOOPETEHUS OMbITA MCIIOIH30BAHMS TOJYUCHHBIX 3HAHUM JJIs MPUHATUS
rPAMOTHBIX PELIEHUH B CUTYyAIUAX, CBI3AHHBIX C XUMHUYECKUMU SIBIICHUSMH.

B yuebHom mnaHe cpenHero ooOmiero oOpa3oBaHus MpeaMeT «XuMHs» 0a30BOro YpOBHS
BXOJIMT B COCTaB MpeAMETHOM o0nacTu «ECcTeCTBEeHHO-HAYyUHbIE TPEIMETHI».

OO0mee 4ncio 4acoB, OTBENEHHBIX IS M3YYEHHUS XMMHHU, HA 0a30BOM YPOBHE CPEIHETO
obmiero oOpazoBanms, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Henmemo), B 11
kiacce — 34 gaca (1 gac B Hezemo).



COJAEPXAHUE YUYEBHOI'O ITPEAMETA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI opraﬂuqeckoﬁ XUMHUHU

IIpeamer oOpraHMdYeckod XUMHUHU: €€ BO3HUKHOBEHHME, pAa3BUTHE W  3HAYCHUE
B MOJIYYE€HUHU HOBBIX BELIECTB U MaTepUaJIOB. TeopHs CTPOCHUSI OPraHUYECKUX COEAMHEHUN A.
M. BytnepoBa, €€ ocHOBHBbIE TOJOXeHHUA. CTPYKTypHBIE (OPMYIBI OPTaHUYECKHUX BEIIECTB.
FOMOJIOFI/ISI, HU30MCpuUs. XnMuyeckasl CBsI3b B OpraHn4eCKuXx COCAMHCHUAX — OJUHAPHBIC U
KpaTHbIE CBA3H.

[IpencraBienue o kiaccuukaluu opraHMuecKux BemniecTs. HomeHknaTypa opraHmyeckux
COCIMHEHUI (cucTeMaTuyeckas) M TPHUBHAJIbHbIE Ha3BaHMsI BAXKHEHIIMX IIpeCTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHS BEIECTB M WX NPEBPAICHUN: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE U ONHMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALEHUIO OPTaHUYECKUX BEILIECTB MPU HarpeBaHuM (IJIaBjleHNe, OOYIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

AnkaHbl: cocTaB u CTPOCHUC, TOMOJIOTHYECKHUI PAA. MeTtan u 2TaH — HpOCTCﬁLHHC
MNpEACTAaBUTCIIN aJIKaHOB! (1)I/I3I/III€CKI/IC U XHMHYCCKHE CBOMCTBA (peaKupm 3aMCIICHUA H
I‘OpeHI/Ifl), HaXOXKIACHUC B IPUPOAC, IMOJTYUCHUC U IPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTHIEH U NPONWIEH — IpocTeine
MPEJICTaBUTENIN AJIKEHOB: (UM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBAHUS,
raJloreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U IOJMMEpH3alluN ), TOTydYeHHE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psaA. AleTuieH —
MPOCTEHIINIA MPECTaBUTENb aJTKUHOB: COCTaB, CTpOeHHUE, (U3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apensl. beHson: cocrtaB, cTpoeHme, (pU3MYECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJy4Ye€HUE M MpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2aio02eHupoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOkCUYHOCTh  apeHOB.  ['eHeTmyeckass CBsI3b  MEXIYy  YIVIEBOJOPOJaMH,
MPUHAICKAITIME K Pa3TUIHBIM KIJIacCaM.



[TpupoaHble NCTOYHUKU YIIIeBOIOpOJOB. IIpupoaHslil ra3 u nmonyTHble HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: MEPEroHKa, KPEKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOyKThI €ro nepepadboTKy.

OKcliepUMEHTAIbHbIE METOJIbl U3YYEHMsI BEIIECTB M UX IPEBPALICHUN: 03HAKOMJICHHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HepTs» u «YToap», MoienupoBanue
MOJIEKYJ YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOAHBIX, IMPOBEICHHE IPAKTUYECKON pPabOThI:
NOJy4EHUE STUJICHA U U3yYEHHE €r0 CBOMCTB.

Pacuérhbie 3a1a4u.

Bbunciienuss mo ypaBHEHHMIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCcTBa
MCXOJHOIO BEIIECTBAa WJIM MPOAYKTAa pEakUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

Kucaopojacoaep:kamme opranndeckne coeTnHeHnst

[IpenenbHbBIE OAHOATOMHBIE CHOUPTHL. METaHON W STaHON: CTpOeHHue, (U3HUecCKUe Hu
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMHU, TOPEHHE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMUd CIUPTOB. J(elicTBME METaHOJIa U 3TaHOJIa
Ha OpraHU3M Y€JIOBEKA.

MHoroaToMHEIE CIIMPTHI. OTUIICHTIIMKOJIb H TJIMLOCPHUH: CTPOCHHC, (1)I/I3I/I‘~I€CKI/IC u
XUMHYSCKHE CBOMCTBA (BSaHMOHeﬁCTBHC CO IICJIOYHBIMH METAIJIaMH, KaUCCTBCHHAA PCaKIIHUA HA
MHOI'OATOMHBIC CHI/IpTLI). I[CﬁCTBHe Ha OpraHu3M YCJIOBCKaA. HpI/IMeHeHI/Ie rimnepruHa U
OTHUIJIICHTJIMKOJIA.

®DeHO: CTpOeHUE MOJICKYNBI, (U3WYECKHe W XHMHYECKHE CBOHCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anbrerunpl U kemonvl. DopManblerui, aneTaldbIErHJ: CTpOEHUe, (u3MuecKkue Hu
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEAKIIMH),
MOJIyYEHUE U IIPUMEHECHHUE.

OnHOOCHOBHEIE TIpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAsI U YKCYCHAs! KUCIIOTBI:
cTpoeHue, Pu3nvecKre 1 XUMUIECKIE CBOMCTBA (CBOMCTBa, 00IIME s KJIacca KUCIIOT, PeaKIus
sTepuduKaiK), MoJydeHne u TmpuMeHeHne. CTeapuHOBasi W OJCWMHOBAsT KHCJIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak CONM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnosxHble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOKHBIX 3QHUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonoruueckas poiib KHUpPOB.

VYraeBoasl: cocTaB, KiIacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U noymcaxapusl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmenu(ll), okucieHne amMmHauHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAXOXJAECHHE B TMPUPOAE,
npUMeHeHHe, Onosoruyeckas poib. @orocunres. @pykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemironosa kak npupojHbie noiauMmepsl. CTpoeHHe Kpaxmasa U IeJITI0I03bI.
du3nyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJn3, KaUeCTBEHHAsl PEAKLUS C UOA0M).



OKClepUMEHTAIbHBIE METOJbl HM3YYEHUsl BELIECTB W MX MPEBPAlllEHUH: MpoBeneHue,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC
peakluy OJIHOATOMHBIX CHUPTOB (OKHcIeHHe dTaHona okcuaoM Mmenu(ll)), mMHOrOaTOMHBIX
CcrupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (oxucieHue
aMMHUaYHBIM pacTtBopoM okcuga cepedpa(l) u ruapoxcuaom memu(ll), B3ammonmeicTBUE
Kpaxmajia C HMOJOM), MpPOBEICHUE IPAKTHUYECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOMN
KHUCTIOTHI.

Pacuérhbie 3a1a4u.

Bbuncrenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBa
HCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAaKLMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIUH).

A3oTcozepikalie OpraHn4eckie CoeIMHEHNUS.

AMHMHOKHUCIIOTHI KaK aM(pOTEpHBIC OpraHudYecKrue coeAuHeHus. PU3NUeCKre 1 XUMHYCCKUE
CBOMCTBa aMHUHOKHCIOT (Ha TpUMEpe TJUIHMHA). bronormdyeckoe 3HAYCHHUE AMHHOKHUCIIOT.
Ilentunel.

benku kak mpupoaHBIE BBICOKOMOJIEKYISIpHBIE coefuHeHus. [lepBuuHas, BTOpUYHas |
TpEeTUYHast CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHbBIE PEeaKIMK Ha OETKU.

DKCIepUMEHTAILHBIE METOJIbl M3YYCHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JeHAaTypalus OENKOB MpH HarpeBaHWUU, I[BETHBIC
peakiuu OeNKoB.

BBICOKOMOJIEKyIIﬂprIe COCIMHCHUHA

OCHOBHBIC IIOHSATUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁI MOHOMCp, HOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3allUU, CPCAHAA MOJICKYJIIpHas Macca. OcHoBHbBIC
MCTOJbl CHHTEC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/Iﬁ — MoJIMMEpHU3aluAa U IMOJUKOHACHCA V.

3KCHCDI/IM€HT3HI>HI>IC METOJBI M3YUYCHHA BCHICCTB UM HX HDGBD&HIGHH?IZ O3HAaKOMJICHHUEC C
06p33HaMI/I MPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, IJIACTMACC, Kay4yYKOB.

MexXnpeaMeTHBIE CBA3H.

Peanuzanus MeXnpeaIMeTHBIX CBsSI3€l NPH M3y4YEeHWH opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX TMOHSATHH, Tak U
MOHATUH, ABIISIOIINXCSA CUCTEMHBIMU JUISI OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0me ecTeCTBEeHHO-HAYYHbIE TOHSTHS: SIBJICHHE, Hay4YHbIA (akT, THUIIOTE3a, 3aKOH,
TEOpHs, aHauu3, CHUHTE3, KiacCu(UKaIsi, TMEPUOJUIHOCTh, HAOIOJCHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®uznka: mMatepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPT€TUYECKUIN YPOBEHD,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.



buonorus: xmerka, opranusm, Ouochepa, oOMEH BemecTB B opranm3Me, (GpoTocuHTe3,
OMOJIOTMYECKHU aKTHBHBIC BelIeCcTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHoorns: IMUIICBBIC IIPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMUTAHUA, MOIOIIUE CPEACTBA,
JICKAPCTBCHHBIC U KOCMCTHUUYCCKUEC IPLCIiapaThbl, MAaTCPUAJIbI U3 UCKYCCTBCHHLIX U CUHTCTUUYCCKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTuqeume OCHOBbI XMUMHH

XuMuyeckuit 3nemMeHT. AToM. Sapo aroma, HU30TONBL. DJIEKTpOHHAs 000JI0YKa.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacripesielieHus] JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonnueckass cucremMa XHMHYECKHUX JJeMEHTOB /[l
U. MenneneeBa. CBs3b INEepUOAUYECKOr0 3akoHAa M Ileproguyeckoil CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. M. MenzeneeBa ¢ COBpeMEHHOI TeopHell CTpOeHHs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

Crtpoenue BemecTBa. XHUMHUYECKas CBs3b. Buabpl xumuueckod CBsi3U (KOBaJIeHTHAast
HEMoJIsIpHasl U TOJIsIpHAsi, MOHHAsA, MeTalIMueckas). MexaHu3mbl oOpa3oBaHUsl KOBaJEHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTEeNEeHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemiectBa MONEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsTne o qucnepcHbIX cucremax. ICTUHHBIE U KOJUIOMIHBIE pacTBOpPBl. MaccoBasi 10s
BEILIECTBA B PACTBOPE.

Knaccugukamuss  HeopraHumueckux coeauHeHuil. HomeHkmaTtypa  HeOpraHHYECKUX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIACCaM.



Xumuueckas peakius. Krnaccubukamus XUMHYECKHMX pPEaknuid B HEOPTaHUYECKON W
OpPraHMYECKON XMMHUHU. 3aKOH COXpPAaHEHHUS] MAcChl BEIIECTB, 3aKOH COXPAHEHHUsS U MpeBpalleHus
OHCPIHHU IMPU XUMHUYCCKUX PCAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pPEaKIUH.
Xummnueckoe paBHoBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHSL.
ITpunnun Jle larense.

OnekrponauTuueckas auccounanusa. CunpHble U cialOble 31eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KUCIasl, HEUTpalibHasi, LIeJI0YHasl.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC peaKnuu.

3KCH€DI/IM€HT3HBHLIG METOAblI M3VUYCHHUA BCIICCTB H HX HDGBDaHIeHI/If/'II ACMOHCTpalusa
tabmun «[lepuoanyeckas cucrema xumuueckux siemeHtoB [I. M. MenneneeBa», usyueHue
Mozeen KPUCTaJUIMYECKUX pEeLIETOK, HabJt01eHne
U OIMCaHKE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOJIOPOIA B
IPUCYTCTBUM KaTaJM3aToOpa, ONPEACIECHUE CpPeIbl PACTBOPOB  BEIIECTB C  IOMOILUBIO
YHHUBEPCAJIBHOI'O MHAMKATOpA, peakMM UOHHOTO OOMEHa), MPOBEACHNE NPAaKTUYECKOH paboTh
«BnusgHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIIUm».

Pacuérhbie 3a1a4u.

Pacuérbl 10 ypaBHEHHMAM XUMHUYECKHUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
Pacy€Thl C UCIOJIB30BAHNEM TIOHATHS «MAacCOBas JOJI BEUIECTBAY.

Heopralmqeacaﬂ XUMMUSA

Hewmerannsl. [Tonoxenne HemeramioB B [leprnoandeckoi cucteMe XuMUUYECKUX JIEMEHTOB
J. W. MenneneeBa u 0COOEGHHOCTH CTpOEHHsSI aTOMOB. (Du3MueCKHe CBOWCTBA HEMETAJLIOB.
AmoTponusi HEMETaUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHYECKUE CBONCTBA BAXKHEWUIIMX HEMETAUIOB (TallOT€HOB, cephl, a3zora, docdopa,
yriepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COETMHEHUN).

HpI/IMeHeHI/IC BaKHEHIIINX HEMETAJIJIOB U MX COCIMHEHUIA.

Meramisl. [lonoxxenune MetaiioB B llepuoandeckoin cucreMe XUMHUYECKUX dJIEMEHTOB /1.
N. MenpneneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTamioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUYECKUN P HAMPSHIKECHUH
METAJUIOB.

XWUMHUYECKHE CBOWCTBA BAXHEHITMX META/UIOB (HATPHWM, KaJIWid, KaJblMid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mue cmocoOs! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY U TEXHHUKE.
OKCIIepUMEHTALHBIC METObl W3YYEHHS BEIIECTB M WX MPEBPAIICHUH: H3yYeHUE

KOJIJICKIIMH «Metamiel u CILJIaBBbI», 06p33HOB HEMCTAJIJIOB, PCIICHHUEC OJSKCIICPHUMCEHTAIbHBIX
3aaad, HaGJIIO,Z[eHI/Ie u OIIMCaHHEC JACMOHCTpPAIIMOHHBIX n Ha60paT0pHBIX OIIBITOB




(B3aHMO,Z[eI>'ICTBI/Ie rupokcuia aJrOMHUHUA C paCTBOpaMu KHCJIOT U H.[CJIO‘-IGfI, Ka4C€CTBCHHBIC
PC€aKni Ha KaTUOHBI MeTaJ'IJ'IOB).

PacuéTHpIe 3a1a4n.

Pacuérsl Macchl BemecTBa wiM 00bEMa Ia30B IO H3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OFHOIO U3 YYacCTBYIOIIMX B PEAKLMU BELIECTB, PacuéTbl Macchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJLYKTOB PEAKLIUH, €CIIU OJIHO U3 BEIIECTB UMEET IPUMECH.

XUMHA ¥ KU3HD

Ponp xumum B 00ecTieueHUH SKOJIOTHIECKON, SHEPreTHIeCKON 1 MUIIEeBOH 0€30MacHOCTH,
pa3BUTUM MeauLMHBL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKunii.

[IpencraBinenuss 00 OOMmMMX HAyyHBIX MOPUHLMIAX [POMBILIUIEHHOTO  MOJIYYEHUS
BaXHEHILNX BEILECTB.

YemoBek B MHpE BEIIECTB M MATEPUANIOB: BAXKHCHUINKME CTPOUTENbHBIE MAaTEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTEepUallbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuaiabl I DJJICKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4EeCKUE U MUHEpPAJIbHbIE y10OpEHHUSI.

Xumus u 3J0pPOBLC HYCJIOBCKA: IIpaBUJIa HCIIOJb30BAHUA JICKAPCTBCHHLIX IIPCIapaToB,
I[mpaBujia 0€e3011aCHOT0 HCII0JIB30BaHUA [nperapaToB OBITOBOM XHUMHNHN

B [TIOBCEIHEBHOU KU3HU.

MexnopeaMeTHBIE CBA3H.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€ MpU M3YYEHUH OOIEH M HEOPraHM4EeCKONW XMMHHU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHM,
TaK U NOHSTHUMH, ABJISIOUIMXCA CUCTEMHBIMU /ISl OTJAENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO61re ecTeCTBEHHO-HaYYHbIE TIOHATHS: Hay4HbIH (DaKT, rUNOTE3a, 3aKOH, TEOPHS, aHAJIN3,
CHUHTE3, Kiaccu(uKauusi, NEepUOJUYHOCTh, HAONIOJEHHE, HKCIEPUMEHT, MOJEeIUPOBaHUE,
U3MEpPEHHUE, SBJICHHE.

®dusnka: marepus, dHEpPrus, Macca, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOII,
PaMOaKTUBHOCTh, MOJIEKYNA, YHEPreTHUECKUI YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe

COCTOsIHHEC BCIIICCTBA, (1)1/131/1qe01<1/1e BCJIMYHHBI U €AVMHUIBI X U3MCPCHUA, CKOPOCTh.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTAMHHBI, o0OMeH BCIICCTB B OpraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHoorus: XUMHYISCKas IMPOMBINIJICHHOCTE, METAJIJIYPIrus, IIPOU3BOACTBO CTPOUTCIIBHBIX

MaTepuaioB,  CEIbCKOXO3SMCTBEHHOE  MPOW3BOJACTBO,  NUIIEBas  MPOMBIIUIEHHOCTb,
dapmaiieBTUYECKasT ~ MPOMBIILJIEHHOCTh,  MPOU3BOJACTBO  KOCMETHYECKHUX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepuasos, JNEKTPOHHAs IIPOMBIIIIEHHOCTD,

HAHOTCXHOJOI'NHU.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YVYEBHOI'O ITPE/IMETA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYArOIIMMHUCS
IporpaMM CpPEAHEro oO0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HaydHno-meronueckoii OCHOBOM s pa3pa0OTKH ITUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POTpaMM CPEAHEr0 O0IIero 00pa30BaHUs SBIISETCS CUCTEMHO-CSTEIBHOCTHBIHN MTOIX O/,

B coOTBeTCTBUM C CHCTEMHO-IEATEIHLHOCTHBIM IIOAXOJIOM B CTPYKTYPC JIMYHOCTHBIX
pe3yjabTaToOB OCBOCHUA IIPEAMCTA «XuUMHUS» Ha YpOBHEC CpEOHETO 06I_HGFO O6pa30BaHI/I${
BBIJCJICHDBI CIICAYIOIHNE COCTABJIAIOIINC:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTU K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJINn4uc MOTHBAIlUHU K 06y‘IeHI/II-O;

1eJICHAITPABICHHOE PAa3BUTHUE BHYTPEHHUX YOCKICHUN JMYHOCTH HA OCHOBE KIIFOUYEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCsS PYKOBOJICTBOBAThCS B CBOCH JEATEIHLHOCTH
OEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [MPUCYIIUMU HCHOCTHOﬁ CUCTEMEC XHUMHYECCKOTI'O
o0Opa3oBaHus;

HAJINYUC NPaBOCO3HAHUA 9KOJIOTUYECKON KYJIbTYpbBl H CITOCOOHOCTH CTaBUTh Oocinm u
CTPOUTH KU3HCHHBIC IIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS TpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IUHCTBE
y‘-IC6HOI\/’I u BOCHI/IT&TGJII)HOﬁ JCATCIIBHOCTHU B COOTBCTCTBUU C FYMaHI/ICTI/I‘-IGCKI/IMI/I,
COLIMOKYJIBTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
Fpa)KI[aHCKOFO O6HI€CTB3, HpI/IHfITI)IMI/I B O6HI€CTB€ HOpMaMI/I n HpaBI/IJ'IaMI/I IIOBCACHNA,
CIOCOOCTBYIONTUMH TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JTUIHOCTH 00YyYaIOIUXCSI.

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMHUSD» OTPaxarT c(HOpMHUPOBAHHOCTH
OMbITa TIO3HABATENHOM M TPAKTHUYECKOH MAESITENThHOCTH OOYYAIOIIUXCS 0 pealn3aluu
MIPUHSATHIX B O0IIECTBE IICHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS

0CO3HAHMsI O0YJAIOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, YBAKEHHS K
3aKOHY U MPaBOMOPSIKY;

MIPEACTABJICHUS] O COIMAIBHBIX HOpPMax M TPaBWIaX MEKJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JIaHUH y4eOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MO3HABATEIbHBIX 33124, BHINTOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JJIOTUKY U apryMEHThI APYTUX
IIPU aHAJIKM3€ Pa3InYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[IECHHOCTHOTO OTHOILIECHHS K HMCTOPUYECKOMY U HAY4YHOMY HACIEIUI0 OTE€YECTBEHHOMU
XUMHH;

YBOXECHHUSI K TIPOIIECCY TBOpPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAYKHU €CTh pPe3yJbTaT JJIUTEIbHBIX HaOII0JICHUMH,

KPOIOTIMBBIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOSAHHOI'O TpYyada y‘iéHBIX 1 IIPAKTUKOB,

UHTEpeca M II03HABATEIbHBIX MOTHUBOB B IIOIYYEHUU U IOCICAYIOLIEM aHaJIu3e
MH(pOpPMaLIIHU O MEPETOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHUS

HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'O IMTOBCACHNA,

CIIOCOOHOCTHU OLICHUBATb CUTyaluu, CBA3aHHBIC C XUMHUYCCKUMHN  SABJICHHUAMU,
U TPUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI H

OCHHOCTH,

I'OTOBHOCTH OILCHHUBATDH cBOE MOBCACHUC W IIOCTYIIKHU CBOUX TOBapI/IIJ_Ieﬁ C HOSI/II_[I/Iﬁ
HPAaBCTBCHHLIX W ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

IIOHHUMAaHHA I_[eHHOCTeﬁ 3A0pPpOBOI0 U 0e30I1acHOr0 o6pa3a KHU3HHU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHUSA K CO6CTB€HHOMy q)HSI/I‘ICCKOMy H IICUXUYCCKOMY 310POBBIO;

coOoIeHnsT TIpaBuiI 0€30MAacCHOr0 OOpalleHHs] C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPYJ0BOH JIEATEILHOCTH,

MNOHUMAaHHA TCHHOCTHU IIpaBUJI HWHAUBUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e30I1acHOro
MOBCACHHS B CUTYALIUAX, YTPOKAOIIHX 3T0POBbIO U JKU3HU J'IIOI[CI‘/’I;

OCO3HAHMS TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOJECHUS aJKOToJid,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIBLCKOW JEATEIHHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTH€ B pELIEHUU MPaKTUUYECKUX 3a7ad COIHaJIbHOMN
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyYEHHIO MpoQeccuil pa3iIudHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHUsI TPEIMETHBIX 3HAaHUH 110 XUMUH;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTataM TPYAOBOl 1eATeIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIMBUIYaJbHOM TpaekTOpUU 0Opa3oBaHUs,
Oynyieil mpodeccun U peanr3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 001IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

HKOJIOTHUYECKH TIEJIECO00Pa3HOr0 OTHOIICHHS K MPUPOAE, KAK UCTOYHHUKY CYIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHS TJ100aJIbHOIO XapakTepa 3KOJOTHYCCKUX r[po6neM, BJIMAHHUA SKOHOMHYCCKHX
IMponecCoB HA COCTOSAHUE HpHpOI[HOfI u counaanoﬁ CpCabl;

OCO3HaHHA HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHU IJId pCHICHUSA BOIIPOCOB
PpaluoOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA;

AKTHUBHOTO HENPUATHSA JCUCTBUM, NPHHOCAIIMX BpPEI OKPYKAIOIIEW NPUPOIHOM Cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U NTPENOTBPALLATD UX;

HAJIMYMS PAa3BUTOTO DKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKOH KYJIbTYpBI, OIbITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMMH B
NIO3HABAaTEIbHON, KOMMYHHKATUBHON M COLIMAIILHOM MPAaKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
POTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTU HAYYHOI'0 MMO3HAHUS:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHUMaHMs CHeuu(UKH XUMHUM KaK HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/IaHUH LIEIOCTHOTO TMPEACTaBICHUs 00 OKpYXKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AaLUU: B €€
TYMaHHUCTUYECKOW HaIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEYECTBA — CHIPEBOM,
HHEPreTUYECKO, NHUIIEBOH M DKOJOTWYEecKol Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCIeYeHN! YCIIOBHH YCIIEIIHOTO TPy/la U SKOJIOTUYECKH KOM(OPTHOM JKU3HU Ka)KJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: TOHMMAaHHWS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJBb30BAaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOIb30BaTh XUMUYCCKHE 3HAHUS JJId pCIICHUA HpOG.HGM
B pCAJIbHBIX XU3HCHHBIX CUTYyallUsAX,

HHTEPECA K IMTO3HAHUIO U HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH,



TOTOBHOCTH W CIHOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pasiuyHbX cdepax mpodeccHoHaTbHON
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaTbl OCBOEHUS Y4YEOHOro mpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYYArOIIMXCS MEKAMCLUIUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayuHble IOHATHUS, OTPAXKAIOLIME LETOCTHOCTh HAYYHOH KapTUHBI MHpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HAayyHbId (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U APYIHe);

yYHHMBEpCcaJbHble  yuyeOHble  JeiicTBUS  (TO3HaBaTeldbHblE,  KOMMYHUKATHUBHBIE,
peryisaTuBHbIE), oOecneunBaronie (opMUpOBaHME (YHKLUMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJarouXcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HCIIOJI30BATh  OCBOEHHBIE  MEXKJIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble y4yeOHble JEHCTBHS B IIO3HABATEILHOM U

COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHbie pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUCOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JAEHCTBUSIMU.

OBnaneHne YHuBEpPCAJIbHBIMHU y‘-leﬁﬂblMI/I NMO3HABATEJIbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBAaTh W aKTyalM3UpoBaTh NpoOjeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaAciIsAITp LCIIN ACATCIbHOCTHU, 3adaBas IIapaMETpbl W KPUTCPUU HUX JOCTUKCHMA,
COOTHOCHUTDB PE3YJIbTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;



HCIIOJIB30BaTh IIpU OCBOCHHU 3HAHUI HpI/IéMBI JJOTHYECKOI'0O MbBINUJIICHUSA — BBIACIATH
XapaKTECPHBIC IIPHU3HAKU MOHATHH U yCTaHaBJIMBATb HUX B3dMMOCBA3b, HCIIOJIB30BATH
COOTBCTCTBYIOIIHUEC MOHATHUA IJIA 00BSICHCHHUS OTACIbHBIX q)aKTOB u SIBJICHI/If/’I;

BLI6I/IpaTB OCHOBAHHUA U KPUTCPUU IJIA K.TIaCCI/I(l)I/IKaI_[I/II/I BCIICCTB U XUMHNYCCKUX peaKuMﬁ;
YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SIBJICHUSMU,

CTPOUTL JIOTMYCCKUC PACCYKICHHUA (I/IHHyKTI/IBHBIC, ACAYKTHUBHBIC, II10 aHaJIOI‘I/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHUBOPCUUA B pacCMAaTPpHUBACMBbBIX SBJICHUMAX, (I)OpMyJII/IpOBaTL
BbIBOAbI U 3aKJIIFOUYCHMUS,

IPUMEHATh B MPOLECCE MMO3HAHMS, MCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABIECHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKkass (GopMyna, YpaBHEHHE XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX W IPAKTHYECKUX 3a]a4, NPUMEHITh HAa3BAaHHBIC MOJEIBHBIC NPEACTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKLIUil.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE T1eHCTBUS:
BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIIHil;

dbopMmynaupoBaTh I1EIM W 3aJa4d  UCCJIEIOBAaHMs, WCIOJIb30BAaTh IIOCTABIECHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3BI TI0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
IPOrHO3MPOBATh €ro pe3ynbTaT, (GopMynupoBaTh OOOOHIEHHS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIE0BATENbCKOM M IMPOEKTHOM J1€ATEIbHOCTH,
IPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB [TI03HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4YHO-TIOMYJIsApHAs
auTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHble Mmocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BHUJOB M (QOPM MPEACTaBICHUS, KPUTHUECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTb;

dbopMynupoBaTh 3ampochl U TMPUMEHATh pPA3IUYHbIE METOJbI NpPU TOUCKE U OTOOpE
uH(pOopMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT UCMOJIb30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacTaBieHus: nHpopManuu (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIbI, PUCYHKH U JIPYTHE);



UCTIONIb30BAaTh HAyYHBIM S3bIK B Ka4yeCcTBE CpeACTBA INpU paboTe C XUMHUYECKOU
uHpOpMaMeil: TPUMEHATh MEXIpeaMeTHble ((PHU3MYecKHe W MaTeMaTH4YeCKue) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpCO6paSOBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAJJHOCTH.

OBJIaIIeHﬂe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU IlCﬁCTBPIﬂMPI:

3a1aBaTb BOITPOCHI 10 CYLICCTBY O6CY)KI[aeMOI‘/'I TCEMBI B X0I¢€ Juaiaora
W/Mu JUCKYCCHH, BBICKA3bIBaTh HICH, (1)OpMy.HI/IpOBaTI) CBOM MPCIIOKCHUA OTHOCHUTCIBHO
BBIIIOJIHCHH A Hpe,Z[JIODKGHHOI;’I 3aa4u,

BBICTYIIATh C MPE3CHTALMEH PE3y/IbTaTOB TO3HABATEILHOW JCSTEIBHOCTH, MOJIYYECHHBIX
CaMOCTOSITCJIbHO HJIM  COBMECTHO CO CBEPCTHHKAMH TPH  BBIIOJHECHUH XHMHYCCKOIO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICOBAHWIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peau3aiuu y4eOHOTO IIPOEKTa u (dbopmyarpoBaTh BBIBO/IBI
o0 pe3yJbTaTaM IPOBEACHHBIX HCCICIOBAaHUM ITyTéM COTJIACOBAHMS IMO3WUIUH B  XOJE
oOcyxeHus: 1 0OMEeHa MHEHUSIMU.

Osjaagenue YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMU JeHCTBUSIMHU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO TO3HABATEIBHYIO JIE€ATEIbHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIroOpuT™M JEUCTBUN NPU BBINOJHEHUM YYEOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYHICCTBJIATE CaMOKOHTPOJIb CBOCHM JeITEIHPHOCTH Ha OCHOBE CcaMoOaHalau3a Mo
CaMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



HpCZ[MCTHBIe PE3YyabTaThl OCBOCHUA KypCa «Opl"aHI/I‘IeCKaH XUMHUA» OTPAKAKOT!

c(OpMUPOBAHHOCTH NPEJCTABICHUN 0 XUMUYECKON COCTABIISIIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJIU XHUMHH B TIO3HAHWH SIBJICHHUN TPUPOJBI, B ((OPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHON Cpelie;

BJIQJICHAE CHCTEMOM XMMHMYECKHX 3HAHMM, KOTOpas BKJIOYACT: OCHOBOIOJAraroIue
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATENIFHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalléHHas), MOJb, MOJSpHAs Macca, MOJIIpDHBIH 00BEM, YIJICpOJIHBIA  CKEJeT,
(GyHKIMOHAJIbHAS TpyNNa, pajguKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUH psa, TOMOJIOTH,
YIJIEBOAOPOABI, KMCIOPOA U a30TCOJAEPKALINE COCIUHEHUS, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OPTaHUYECKUX
BemecTB  A. M. byTiepoBa, 3aKkOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHHWs, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, IOJy4YEeHUU U 0€30I1aCHOM MCIIOJIb30BaHUU BAXKHEUIINX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAaKTHUYECKOM I€ATENBHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATHUH, yCTaHABINBATh
UX B3aUMOCBSI3b, NCIIOJIb30BaTh COOTBETCTBYIOLINE MMOHATHUS IIPU OMMCAHUN COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHUYECKUX COEIMHEHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIONH30BaTh XUMHUECKYI0 CHUMBOIUKY JJISI COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYJI OpTaHUYECKUX BEIIECTB
Y YPAaBHEHUUW XUMHUUYECKUX PEaAKLMW, U3TOTABIMBATE MOJEIU MOJIEKYJ OPTaHUYECKUX BELIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOECHUS,

c(OpMUPOBAHHOCTh YMEHUHN YCTaHABJIMBATh MPUHAIJIC)KHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OINpPENENEHHOMY KIAcCy/TpylIe COeIUHEHHH
(YriaeBoJopobl, KHUCIOPOJ M a30TCOJACpXKAlUe  COCIUHEHHs, BBICOKOMOJIEKYISIpPHBIE
COeMHEHUS), JaBaThb UM Ha3BaHusa no cucremarnyeckoil Homenkiarype (IUPAC), a taxxke
NPUBOJNUTH TPUBMAJbHBIE HAa3BAaHHs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMJIEH,
aleTHJIEH, STWICHIJIMKOJb, TJIMLUEpPHH, (eHOoJ, (opMaibAerui, aleTaablerui,, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PYyKTO3a,
KpaxMaJl, [1eJUII0JI03a, TIIULHH);

C(i)OpMHpOBaHHOCTI) YMCHHA OIPCACIIATE BHJbI XUMHYECKOM CBS3H B OpTraHU4YCCKUX
COCOAUMHCHUAX (OI[I/IHapHBIC n KpaTHLIC);

C(I)OpMI/IpOBaHHOCTB YMCHUSA TNPUMCHATH ITOJIOKCHHA TCOPUU CTPOCHUA OPTraHUYCCKUX
BCIICCTB A. M. BYTJ'ICpOBa JJIsA OOBSICHEHHSI 3aBUCUMOCTH CBOICTB BCIICCTB OT MX COCTaBa H
CTPOCHU; 3aKOH COXPAHCHUA MaCChl BCUICCTB;

c()OPMHUPOBAHHOCTh YMEHUH XapakTepHU30BaTh COCTaB, CTPOCHHE, (U3HUCCKHE U
XUMHUYCCKUEC CBOﬁCTBa THUIINYHBIX HpeIICTaBHTeJIefI paBJ’II/I‘IHBIX KJIaCCOB OpI‘aHI/I‘IeCKI/IX BCIICCTB
(MeTan, 2TaH, STWIEH, NPOMIICH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OenHsou,



METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOJI, alleTallbJeTH, MypaBbUHAs U YKCyCHas
KUCIIOTBI, TJIIOKO3a, KpaxMals, LeJUIH0JI03a, aMUHOYKCYCHas KHCJIOTa), WIUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKJIY HUMHU YPABHEHUSMM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYI;

C(OPMUPOBAHHOCTh YMEHUS XapaKTEPH30BaThb HCTOYHHUKH YIJIEBOJOPOIHOTO CBHIPbHS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEpPepabOTKH M MPAKTUYECKOEe MPUMEHEHHE
IPOJYKTOB MEpepabOTKH;

Cc(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS 110 XHUMHUYECKUM ypaBHEHUAM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM NPOAYKTAa PEAKLUU 10 H3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 UCXOJIHBIX BEIIIECTB
WM IIPOJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSA, MCIOJb3YEMbIX B XWMHHM I[PU HU3YYEHUU BEIIECTB U XUMUYECKHUX SIBJICHHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XAMHUYECKHUE 3HAHUS JUISl TIPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiIa MOJb30BAHUS XMMHUYECKON MOCYI0N U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKE MPAaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKIUSMU IO BBITOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBINOJIHATH XMUMHUYECKMHA HSKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEILECTB MPU HAarpeBaHUU, MOJyYEHUE ATHIIEHA U U3YYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JACHaTypauus OelKoB TNpu
HarpeBaHuM, I[BETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKHU 0€30IaCHOCTH
npu oOpallleHUH C BEIeCTBAMU M JJAOOPATOPHBIM 000pPYIOBAaHUEM, MPEACTABIATh PE3YIbTaThl
XUMHYECKOI0 S3KCIepuMeHTa B (opMe 3aluCU YpaBHEHHUH COOTBETCTBYIOLIUX pEAKIUN U
(bopMynHpOBaThH BHIBO/IbI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYI0 HH(POpPMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popMaruu, IHTepHeT u Ipyrux);

c(OpPMUPOBAHHOCTh YMEHUW COOMIOAATh TMpaBWJIa AKOJOTMUYECKU IEIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYIOBOM JEATEIBHOCTH B IENISAX COXPAHEHHsI CBOETO 3/I0POBBS U
OKpY’KaloIllel MPUPOJIHON Cpeibl, OCO3HABATH OMACHOCTh BO3JICUCTBHS HA YKUBBIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbIca Tokaszarens [IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUIA 06yqa}01m/1xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBbBA: YMCHHE ITPHUMCHATH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUISL CIIETIBIX U CJIA0OBUAALINX 00YYAIOIINUXCS: YMEHHUE HUCIIOJIb30BATh PENbe(PHO-TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins 1i1s 3anucu Xxumuueckux Gopmy.

11 KUIIACC



HpC,I[MCTHBIe pE3yiIbTaThl OCBOCHHUA KYypca «06]1[35{ U HEOpraHru4deCKas XHMUS
OTpaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHHUIA: O XHMHUYECKOH COCTaBIIAIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOJIBI, B (POpMHUpPOBAHUU
MBIIUICHUSI U KYJIbTYpBl JINYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM st
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpenE;

BJIQJICHUE CHUCTEMOW XHMMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBII OO0BEM, BAJIEHTHOCTb, AIIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAsI, METAIMYECKas, BOJIOPOIHAs),
KpUCTAIZIMYECKast  peméTKa, THUIBI XMMHYECKHUX  PEaKlui, pacTBOp, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMH, XHMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmauuu, nepuoandeckuidi 3akoH JI. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHWsS M MPEBPAIICHUS] DHEPTUU MPU XUMHUYECKUX
pCaKIII/IﬂX), 3aKOHOMCPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHHU, MHUPOBO33PCHYCCKUC 3HAHMA,
JeKale B OCHOBE IOHMMAaHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(aKTOJIOTHUECKUE CBEJCHHS O CBOWMCTBAX, COCTaBE, IMOJIYUYEHHUH U O€301MacCHOM HCIOJIb30BAHUHU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM MESTEILHOCTH YEIIOBEKA;

C(i)OpMPIpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPHU3HAKA HOHHTHﬁ, YCTaHaBJIMBATb
HUX B3aNMMOCBA3b, HUCIIOJIB30BATH COOTBCTCTBYIOIIHEC IMOHATUSA MPHU OIMMCAHUHU HCOPraHUYCCKHX
BCIICCTB U UX HpeBpameHHﬁ;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
dopMyN BEIIECTB W YypPAaBHEHUM XHMUYECKUX PEAKIHUI, CHUCTEMaTHMYECKyld HOMEHKIATypy
(IUPAC) u TpuBHanmbHBbIE Ha3BaHWUs OT/AEIbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHbli ras,
VIJIEKUCHIbIA Ta3, aMMUakK, TaméHas M3BECTh, HEram€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U

JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUH OIPEIeNATh BaJICHTHOCTh U CTENIEHb OKHCICHUS XUMHUYECKUX
HJIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BU/I XUMUYECKON CBSI3U (KOBAaJICHTHAs, MIOHHAS,
MeTaJIJIMYecKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHAas, MOJIEKYJApHas, MOHHAas, METAIJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUUECKHUX COETUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABJIMBATH NMPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
M0 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHbI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHHMH  pacKpbIBaTh CMBICI  IEPUOJUYECKOro 3akoHa /.
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3HUPYIOUIYIO, OOBACHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJICKTPOHHOE CTPOSHHUE AaTOMOB
XUMHYECKHUX AeMeHTOB 1—4 mepuonos Ilepronnueckoil cUCTeMbl XUMHUYECKUX HJIEMEHTOB JI.



. MeHnzeneeBa, MCNONB3ysl TOHATHS «S-, P-, O-2J€KTpOHHBIC OpPOMUTAIIN», «IHEPrEeTUUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COCIMHEHUHN 10 mepuojam u rpynmnaM [lepuogudeckoil CucTeMbl XMMUYECKUX 3JIEMEHTOB /.
N. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATDH) OOIINE XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATH CYIIECTBOBAHHE I'€HETUYECKOU
CBSI3M MEXJIY HEOPraHMYeCKHMMHU BELIECTBAMU C TOMOIIBIO YPABHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIUii;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMUMHUYECKHUE PEAKIUH T0 Pa3THYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMxX BeUIecTB, TeIioBoMy 3(hdexTy peakiuwu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH peaKLiy, Y4aCTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTaBJIATh YPABHEHMS peaKLUUi pa3InYHbIX TUIIOB, ITOJHbIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLuuy UIyT 10 KOHLA;

C(i)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OpoBOAUTL PCAKIHH, ITOATBCPIKAAOIINC KaueCTBEHHBIM
COCTaB pa3jiMYHbIX HCEOPraHUYCCKUX BCIICCTB, pPacCllO3HaBaThb OIIBITHBIM Hy’l'eM HNOHBI,
MNPUCYTCTBYIOIIHUEC B BOAHBIX PACTBOPAX HCOPIraHNYCCKUX BCUICCTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYHUIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii OCPEICTBOM COCTABIICHHS dJIEKTPOHHOIO OajlaHCca ATUX PeaKLuii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peaKIuu OT
pa3IUUHbIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [larensbe);

c(OpMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMUUYECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takxke Cc(GOPMHUPOBAHHOCTh
npecTaBieHuit 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMUYECKOTro
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCT YMEHMUHM TPOBOJIUTH BBIYUCICHHUS C HCIOJb30BAaHUEM MOHSITHS
«MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMMHUYECKHX
peaKIMaxX, Macchl BellecTBa MM 00bEMaA ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, MaccCe
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBUiIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
1abopaTOPHBIM 000PYIOBAHHUEM, a TAK)Ke MpaBUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M BBINOJIHATh XMUMHUYECKHHA HSKCHEPUMEHT
(pa3mokeHne TIEPOKCHJA BOJOpPOJAa B NPUCYTCTBHH KAaTalW3aTopa, OINpPEICICHHE CpeJlbl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOH PpEaKINH, PEaKIM¥ HMOHHOTO OOMEHa, KayeCTBCHHBIC pPEaKkIUH Ha
cynbdar-, kapOoHAT- U XJOPHU-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3amaq 1o TemaM «Metamsl» U «Hemerayuibl») B COOTBETCTBHH C TPABWIAMH TEXHUKH
0€3011aCHOCTH MPH 0OpAIEHUH C BEIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM, MPEICTABIIATH



pe3yibTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxuii ¥ GOpMyYIHPOBATH BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKU aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHEeT u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMYECKH LEeIeco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpY’Karolllel MPUPOIHON CpeJlbl, 0CO3HABATh ONACHOCTh BO3JIECHCTBHS HA JKUBbIE OpraHU3MBbI
OTpeeIEHHBIX BEUIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATh, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUIA 06yqalonmxc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3O0POBBA. YMCHUC IIPHUMCHATH
3HaHUSA 00 OCHOBHBIX AOCTYIIHBIX METOaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHGHI/Iﬁ;

JUISL CJICTIBIX M CIIA00BUISANIMX OOYJArOIIUXCS: YMEHUE UCIIOJIb30BaTh PEIbe(hHO-TOUCHHYIO
cuctemy obo3naueHuii JI. bpaiinst 11s 3anucy XuMU4IecKux (hopMyiL.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue pa3aenoB ¥ TeM IPOrpaMMBl KonnuecTtso OnextpoHHble (LU(POBbIE) 00pazoBaTEIbHbIE
n/m 4acoB pecypcsl
Bcero
Pa3ned 1. Teoperuyeckue 0CHOBbI OPraHNYeCKOM XUMHH
11 [Ipenmer oprannueckoit xumuu. Teopus cTpOeHUs! OPraHNYECKUX 3 Xumua - 10 knacc - Poccuiickan 31eKTPOHHAA LWKONA
coequHeHuii A. M. bByrneposa (resh.edu.ru)
Hroro no paszaeiy 3
Pa3nes 2. YruaeBogopoasbl
2.1 [IpenenbHbIe yrieBOOOPOABLI — AJIKAHBI 2 Xumua - 10 knacc - Pocecuninckan 31eKTPOHHaA WKoa
(resh.edu.ru)
2.2 HenpenenbHable yrineBogopoabl: aJKeHbl, AIKaAUECHBI, aJIKHUHbI 6 Xumua - 10 knacc - Pocecuninckan 31eKTPOHHaA LWKOIa
(resh.edu.ru)
2.3 ApomaTudeckue yrieBogopoabl 2 Xumua - 10 knacc - Pocecninckan 31eKTPOHHAA LWKOIa
(resh.edu.ru)
2.4 ITpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX NepepaboTka 3 Xumua - 10 knacc - Poccuiickan 31eKTPOHHAA LWKONA
(resh.edu.ru)
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opraHu4ecKue coeJHHeHHs
3.1 Crnuptsl. ®enon 3 Xvmua - 10 knacc - Poccuiickasn s1eKTPOHHadA WKona
(resh.edu.ru)
3.2 Ansneruabl. KapOoHoBble KucinoThl. CioxkHbIe 3(UpbI 7 Xumua - 10 knacc - Poccuiickan 31eKTPOHHAA LWKONA
(resh.edu.ru)
3.3 VrieBoanl 3 Xvmus - 10 Knacc - Poccuiickas 31eKTPOHHas WKoa
(resh.edu.ru)
HWroro no pazneny 13
Pa3nes 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKUCTIOTHL. benku 3 Xumua - 10 knacc - Poccuinckad 31eKTPOHHAA WKoa
(resh.edu.ru)
Wroro o pasneny 3

Paspnen S. BeicOKOMOJIEKY IS PHbIE COCAUHEHUSA
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5.1 [TInactmaccel. Kayuyku. BosnokHa 2 Xumusa - 10 knacc - Poccuiickan 91eKTPOHHAA LWKOAA
(resh.edu.ru)
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
11 KJIACC
Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMmsl KomnuectBo OneKTpoHHbIE (IUPPOBHIE)
/i 4acoB 00pa3zoBaTeNbHbIC PECYPChHI
Bcero
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
1.1 Crpoenue atomoB. Ilepuoauueckuii 3akon u Ileproauueckas cuctemMa 3 [
xumudeckux ayemeHnToB 1. Y. Menjeneera
1.2 Crpoecnue BerecTBa. MHOrooGpasue BEIIeCTB 4 (]
1.3 | Xumuueckue peakiuu 6 [[1]
Hroro no pazneny 13 (1]
Pasjnen 2. Heoprannueckas xummusi
2.1 | Metamisl 6 [[1]
2.2 | Hemeramisl 9 (]
2.3 | CBs13p HEOPraHMYECKHUX U OPTaHUYECKUX BEIIECTB 2 [[1]
Hroro no pazneny 17 (1]
Pa3nea 3. Xumus u xKu3Hb
3.1 | Xumns u xu3Hb 4 (11
Wroro no pazpeny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34
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