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MNOACHUTEJBbHAS 3AIINCKA

[Iporpamma 1Mo XMMHUH Ha YPOBHE CPEIHETO 00IIETo 00pa3oBaHMs pa3paboTaHa HAa OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOoBaHUIl K pe3yiabTaTaM OCBOeHHUs (enepalbHOM 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO
obmero o6pazoBanusi (POIl COO), npencraBineHHsix B DenepanbHOM TroCyIapCTBEHHOM
oOpa3zoBatesnbHOM cTapaapre COO, ¢ yuérom Konuenuuu npernojgaBaHusi yueOHOro mpeamMera
«Xumus» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit @eneparuu, peaTu3yrOIMNUX
OCHOBHBIE 00pa30BaTelIbHBIE MPOTPAMMbI, U OCHOBHBIX MONOXKEHHH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccwuiickoit ®Pepepanmmm Ha mepuon g0 2025 roma» (Pacmopspkenwme
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXO0IOB K pa3paboOTKe MNpOrpaMMbl IO XHMHH, K OTPEICICHUI0 OO0IIeH
CTpaTeru 0O0y4eHHUs, BOCIIUTAHUS U Pa3BUTHUS O00y4alOUIMXCs CPeICTBaMU y4eOHOro mpeaMera
«Xumust» s 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBWIIM KOHIICTITYaJIbHBIC IOJIOKCHHUS
OI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH, COACpP)KaHUS, PE3YIbTATOB OOYYCHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

XuMudeckoe o0o0pa3oBaHHE, TIOJy4aeMoOe BBITYCKHHKAaMH  0O0IIe00pa3oBaTeIbHON
OpraHu3aluy, SBISIETCS HEOThEMJIEMOM 4YacThlo HUX 00pasoBaHHOCTH. OHO  CIYXKUT
3aBepIIAIONIMM JTallOM peaju3allid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KITFOYEBBIX
LIEHHOCTEN, TPHUCYIIUX IEJIOCTHOM CHUCTEME XUMHUYECKOro O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TO3HAHMsI 3aKOHOB MPHUPOJBI, (OPMUPOBAHHUS MHUPOBO33PEHUS U OOILIEH KYIbTYphI
YeJIOBEeKa, a TaKKe OHKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIECHUSI K CBOEMY 3JIOPOBBIO U
MpUpPOIHON cpefe. Peanusyercs xumMuueckoe oOpa3oBaHue 00y4yaroNIMXcs Ha YPOBHE CPEIHEro
o0miero oO6pazoBaHusl CpeACTBaMHU yueOHOro mpeaMera «XUMHs», COIEpKaHWe M MOCTPOCHUE
KOTOpPOTO OMNpENEeICHbl B MPOTrpaMMe IO XUMUU C Y4E€TOM CHenu(PUKU HAyKd XUMHH, €&
3HAUYCHUS B MIO3HAHWU MPUPOJIBI U B MaTePUATBHOMN KU3HU OOIIECTBA, a TAKKE C yIETOM OOIIHX
1e’ae M MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPETHETO OO0IIero
oOpa3oBanus B Poccuiickoit denepanuu.

XuUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HaYK UTPaeT 0cOOYIO pPOjb B COBPEMEHHOMN
LUMBUJIM3AIMU, B CO3JaHUM HOBOW 0a3pl MaTepuanbHOW KynbTyphl. OHa BHOCHUT CBOHM BKJIaja B
(dhopMupoBaHHE PAlMOHATHHOTO HAYYHOT'O MBIIIUICHHS], B CO3/IaHUE IIEIOCTHOTO MPECTABICHUS
00 OKpy’KaroIlleM MUpPE KaK O €IMHCTBE MPUPOJABI U YEIOBEKa, KOTOpoe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU TPUMEHEHUS.

TecHo B3auMoOAEWCTBYST C JPYrUMH ©CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOTHEMJIEMOW YacThbI0 MHUPOBOW KYJIbTYPBI, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO Tpyda M
KHU3HU Kakaoro uieHa oOuiectBa. CoBpeMeHHasi XUMUSl KaK Hayka CO3MJaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTHI HallpaBJIeHa Ha pelIeHUE IN00ANbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS
YeJI0BEUeCTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKON Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTtBeTcTBHHM C OOUIMMH WENSIMH ¥ TPUHIUIAMHU CPEIHEro O0IIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi YPOBEHb U3YUEHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYy4YaloUIMXCs, HEOOXOIUMYIO UM JJIS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCICUNIHOIO BKIIOYEHHS B JKH3Hb COIMYMA,
MIPOIOKEHHST 00pa30BaHMsI B Pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.



CocrapnstomuMu  npeamera «XUMUs» SIBISAIOTCA 0a30Bble Kypchl — «OpraHuydeckas
xumMusi» U «O011as 1 HeOpraHu4eckasi XUMHsI», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJIIFOTCSL OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUHN MO HEOPraHMYECKOW XUMUHM (C BKIFOUYEHUEM
3HaHU# U3 o0uIel XuMHUM) U opraHndeckoil xumuu. GopmMupoBaHue JTaHHONH CUCTEMbI 3HAHUN
IpU U3YYEHUU TNpeaMeTa 00ecleyuBaeT BO3MOKHOCTb PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPHH XMUMUHU.

CrtpykTtypa conepkanust KypcoB — «Opranudeckas xumusi» u «OO0mas 1 Heopranmdeckas
XUMHS» c(hOPMUPOBAHA B MPOrpamMMe MO XMMHUU HA OCHOBE CHCTEMHOIO MOAX0/a K M3YYECHUIO
yuyeOHOro Martepuasa M OOyCJOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPENEIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHUMHM BELIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCHYECKOM TEOPUHM CTPOCHHS OPraHUYECKHX COCIUHEHHM, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX NPEJCTaBICHUH O CTPOCHHM BEILECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEILECTBaxX AAOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB A0
CJIO)KHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHHU MOJIy4aroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIINETo 00pa3oBaHUs MEpBOHAYATHHBIC
MIPE/ICTABICHUS] O XUMUYECKON CBSA3M, KJIACCU(PUKALMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIIUH.

Ilon HOBBIM yrioMm 3peHus B mpeamere «XuMmus» 0a30BOr0 ypOBHSI paccMaTpHBACTCS
W3Y4YEHHbII Ha YpPOBHE OCHOBHOrO 00Iero oOpa3oBaHMs TEOPETHUECKHM MaTepuanl u
(akTOJIOrMUECKUe CBEJCHHS O BEIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mast 1 HeopraHuveckass XuMus» oO0ydarolUMCsl MPEJOCTaBISAETCSI BOZMOXKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOAOJIOTMYECKUX IO3ULUH,
riy0e TMOHATh MCTOPHUYECKOEe H3MEHEHHEe (YHKIMH 3TOro 3aKkoHa — OT 00oOImaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMN O Ba)KHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsercds B Kypcax 10 wm 11 KkimaccoB »3iaeMeHTaMH  COAEPKAHUSA, HMEIOIIUMU
KYJIbTYpOJIOTHUECKUI M TPHUKIAJHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TTOHMMAaHUIO
B3aMMOCBSI3U XMUMHM C JApPYTMMH HayKaMH, pacKpblBalOT €€ pojib B II03HABaTEIBHON U
MIPAKTUYECKON NEATENbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHMS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUM M NMPAKTUUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NMPOOJIEMaX, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATE MHPOPMALMIO M IMPUMEHSTh €€ JUIsl MONOJHEHUs 3HAHUH, pelIeHus
MHTEJJIEKTYAJIbHBIX M JKCIEPUMEHTAIBHBIX HCCIIEN0BAaTENbCKUX 3a1ad. B 1enoM coxep:kaHue
yueOHoro npeaMera «XUMHs» TaHHOTO YPOBHS U3yY€HUS] OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
o0yJaromuxcs MUPOBO33PEHUYECKOH OCHOBBI JJIsl MOHMMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepUaIbHOE €JMHCTBO HEOPTraHMYECKOr0 U OPraHMYecKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IPUPOIHBIX SIBJICHUM MyTEM 3KCIIEpUMEHTA
U pelieHus NPOTHBOPEUYM MEXAYy HOBBIMHM (paKTaMH M TEOPETUYECKUMH IPEINOChIIKAMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH IKOJOTMUECKUX MpolieM, a Takxke mpolieM cOepexeHus
YHEPreTUYECKUX PECYPCOB, ChIPbA, CO3AAHNS HOBBIX TEXHOJIOTUI U MATEPUAJIOB.

B mnnane pemeHuss 3amady BOCHHUTAHUS, PA3BUTUS W COLMANIM3ALMU  OOYYaIOIIMXCS
MPUHSTBIE TPOTPaMMOM IO XHMMHUHU NOAXOAbl K OIPEICIICHUIO CONEPKAHHUA U IOCTPOCHMS
IpeaMeTa MpegycMaTpuBaroT (OPMUPOBAHUE YHUBEPCAJIBHBIX Y4€OHBIX NEHCTBHUH, MMEIOLIUX
0a30Boe 3HaUEHHE JUI Pa3IMYHBIX BUJOB JIEATEIILHOCTHU: PEIIeHUs IpobieM, MOUCKa, aHallnu3a U



00paboTku HWHPOpPMAIUK, HEOOXOMUMBIX [UIsl TMPUOOPETCHUs OMbITa MPAKTUYECKOH W
WCCIIEIOBATENILCKOM eI TETbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TTO3HAHUN XUMHUH.

B npakTtuke npenojsaBaHus XMMHUHM KaKk Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus, Tak U
Ha ypOBHE cCpeAHero oOmero o0pa3oBaHUs, NpPU ONPEACICHUU  COJIEp)KATEeIbHON
XapaKTEePUCTHKH eI M3Yy4eHHUs] TMpeaMeTa HampaBlIeHHEM IMEPBOCTEIIEHHOW 3HAYUMOCTH
TPaIULUMOHHO Tpu3HAETCsl (GOPMUPOBAHHME OCHOB XHMHUYECKOW HAyKHM Kak o0iactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATEIbHOCTH 4YeloBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KynbTyphl. C METOAMYECKOW TOYKM 3pPCHHS TaKOH TOAXOI K
OTIpEICNICHUIO 1EJIeH N3YUeHUs MIPeIMEeTa SIBISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHMs TJIABHBIMHU IIENIIMH U3y4eHMs IpenMeTra «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIFOTCS:

e (QopmupoBaHHE CHCTEMBl XWMHUYECKUX 3HAHMNA KaK Ba)KHEUIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIe)KAT KIIIOUYEBBIC TTOHSITHS,
(dbyHaaMeHTalbHbIE 3aKOHBl U TEOPUM XHMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
MOHUMAHWE CYITHOCTH JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl IPUOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMHUECKUX SBJICHHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKOMN U
MMOBCETHEBHOM KU3HH,

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM TpaBWiI Oe301acHOTro
oOpalieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, copepkaTenbHasi XapakTepUCTUKa IeNiel U 3a/1a4 U3ydeHHs MpeiMeTa B
porpamMme 10 XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU NMPHOPHTETAMH
B cHucTeMe cpefHero oOmiero obOpazoBaHus. CeromHs B MpeNoJaBaHUM XUMHH B OoJbIIeit
CTETIEHU OTHAETCI NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJep)KaHHs OOy4YeHHs,
OpUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHHKAa 0O0IIe00pa3oBaTeIbHOM  OpraHusaiui,
BJIaJICIONIero He HaboOpoM 3HaHWM, a (PYHKIMOHATBFHONH IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSIMH aKTHBHOTO TTOJIYYEHUS 3HAHWW U MPUMEHEHUS WX B PEaJbHOM JKU3HU ISl PEUICHHUS
NPAaKTHYECKUX 3a7au.

B cBi3M Cc 3TUM I[pH U3YyYEHHHM NpeaMeTa «XUMHS» JTOMHUHHUpPYIOLIee 3Ha4yeHHE
MpHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

ajgantanus OOydJaloIIUXcs K  YCIOBUSIM  JUHAMHYHO  pa3BUBAIOUIETOCS  MHpa,
(bopMHpOBaHHE WHTEIUICKTYaJIbHO PpA3BUTOM JIMYHOCTH, TOTOBOH K CcaMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO TPAMOTHBIX PpELIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHue Yy O0O0y4arOIIMXCs KJIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIIM),
UMEIOLINX YHHUBEPCAIbHOE 3HAUCHUE ISl PA3UYHBIX BUIOB JEATEIBHOCTH: PEIICHUs MpodiieM,
MOUCKA, aHaluM3a MU 00paboTKM HHPOpMalIMU, HEOOXOIUMBIX s MPUOOPETEHUs OIbITa
JeSITETFHOCTH, KOTOpasi 3aHUMAaeT BAYKHOE MECTO B TO3HAHWU XMMHH, a TAKXKE Ul OLEHKH C
MO3UIINH KOIOTHYECKON 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpraHU3M YeJIOBeKa U MPUPOIAHYIO CpPeny;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 1O XHUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMU, MCIIOJIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE



TEXHOJIOTUH ISl TIOMCKA M aHaIM3a yueOHOH M Hay4yHO-NOMYJISIpHOI HMHOPMAIIMK XUMHUYECKOTO
COJIEPIKAHHS;

(hopMUpOBaHHE U Pa3BUTHE Y OOYUYAIOLIUXCSI ACCOLMATUBHOTO U JIOTUYECKOTO MBIIICHUS,
HAOMIOATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEJICHIUH XHMHUYECKOTO IKCTICPUMEHTA;

BOCIHTAaHUE Yy oOOydaromuxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOH HamlpaBlIE€HHOCTU
XUMUM, €€ BaXHOW PpOMM B  PEUICHWH TIJI0OAJbHBIX  MPOOJIEM  palOHAIBLHOTO
MIPUPOJIOTIONBF30BAHMS, TOMOIHEHHUS SHEPTeTHYECKUX PECYpCOB M COXPAaHEHHS IMPHPOTHOTO
paBHOBECHSI, OCO3HAHUA HEOOXOAMMOCTH OEpeKHOTO OTHOLICHUS K MPUPOAE U CBOEMY
3JI0POBBIO, @ TaK)Ke MPUOOPETEHHUS OIBITA MCIIOJIB30BAHUS MOJYUYCHHBIX 3HAHUHU JUIsI IPUHATUS
IPaMOTHBIX PEHICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B yue6GHOM mutane cpegHero obOiiero o0pa3oBaHus mpeamer «XuMus» 0a30BOro ypoBHS
BXOJHT B COCTaB IPeIMETHOI 00sacTu «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OO1iee yncIO YacoB, OTBEAEHHBIX IS U3YUEHHUS XUMUHU, HA 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBaHusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hemenio), B 11
kiacce — 34 yaca (1 yac B Hezelio).



COJAEP/)KAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[IpenMer oprannueckoi XUMUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IMOJYYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpoeHus1 opraHndeckux coenunenuii A. M. bytneposa,
e€ ocHOBHBIe TOJOXeHUsA. CTpyKTypHble (OpPMyYJIbl OpPraHMYECKHUX BEIIECTB. | OMONIOTHS,
n3oMepusi. XUMHYECKas CBSA3b B OPraHNYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBA3H.

[lpencraBnenne o0  KJIacCUpUKAIMKM  OpraHuYeckux  BemiecTB.  HomeHnkiarypa
OpraHMYECKUX COEIMHEHUlN (cucreMaTrudeckas) M TpUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
IIPEICTABUTENEH KJIACCOB OPraHNYECKUX BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3LiaMu OpraHWYeCcKUX BELIECTB U MaTepHajaMU Ha UX OCHOBE, MOJIEJITUPOBAHUE MOJIEKYJ
OpPraHMYeCKUX BELIECTB, HAOIIOACHHWE U OMNKMCAHUWE JEMOHCTPALlMOHHBIX ONBITOB IO
MIPEBpAILEHUIO OPraHMUYECKUX BEIECTB PH HarpeBaHUHM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

ANKaHBI: COCTaB U CTPOEHHE, IOMOJIOTMYECKHH pAx. MeTraH M 3TaH — MHpocTenlIne
MPEICTAaBUTENN AJIKAHOB: (M3NYECKHE U XMMHMYECKHE CBOMCTBA (peakUMM 3aMelleHus u
TOPEHHUs), HAX0XKJICHUE B IIPUPO/IE, TIOTyUYEHUE U IPUMEHEHHUE.

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psf. DTHIEH U NPONWIEH — MPOCTEUIINE
MPEICTABUTEIN AJIKEHOB: (U3UYECKHE M XHMHUYECKHE CBOMCTBa (pEakiuy THUAPUPOBAHHSA,
raJloreHUPOBAHUS, TUAPATALUH, OKUCIICHHS U TIOJIMMEPHU3alu1), IOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3HHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKMH psia. ALETHIeH —
MPOCTEHUIINIA MPeICTaBUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUUECKUE CBOMCTBA
(peakuuy ruipupOBaHUs, TAJIOT€HUPOBAHUS, THAPATALIUY, TOPEHHS ), TOJIyYCHUE U IIPUMEHEHUE.

Apensbl. benzon: coctaB, cTpoeHue, (puU3MYECKHE W XHMHUYECKHE CBOMCTBA (peakLuu
raJIOTCHUPOBAHUSI U HUTPOBAHUSA), MOJIydYEHHE WU IpPUMEHEHHe. [onyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyecKue ceoucmea (peakyuu 2ai02eHUpO8aHus U HUMpPOBAHUs), noIyyenue u
npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHyeckas CBA3b MEXAY YIVIEBOJOPOAAMH,
MPUHAJIKALUME K Pa3InYHbIM KJIacCaM.

[IpupoaHble UCTOUHUKU YIIeBOAOpOJOoB. [IpupoaHbIil ra3 U MomyTHbIE HEQTSIHBIE ra3bl.
Hepts u e mnpoucxoxnenue. CrnocoObl mnepepaObOTKu He(TU: MEeperoHka, KpPEeKUHT
(TepMuyeckuil, KaTaTUTHUECKUi), mupoau3. [IponykTel nepepaboTku HedTH, UX TPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOyKThI €ro nepepadoTKH.

OKCHepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BELIECTB U UX MPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, komiekuuu «Hed1b» n «Yromnb», MonennpoBanue
MOJIEKYJT YTJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE NPAKTHYECKOW pPabOTHhI:
MIOJIy4EHUE 3TUJIEHA U U3YYEHUE €r0 CBOMUCTB.

Pacuérturie 3amaun.




Bbluncienuss 1Mo ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYecTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTAa pEaKUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnoponaconep:xamye oprannyeckue coeiMHeHUs1

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTPOEHHUE, (U3HUECKHEe HU
XMMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMH METAJJIaMH, TaJOT€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BogopoiHble CBSA3M MEKIy MOJIEKyJaMu CIUPTOB. JlelicTBUE METaHOoJIa U 3TaHOJIa
Ha OpraHHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHL. JTWICHIJUKOIb W TJIMLEPUH: CTpOeHHEe, (u3nueckue u
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEJIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpumMeHeHue TriHMIepuHA U
STUIICHTJTUKOJISL.

@deHoN: CTpPOCHHE MOJEKYIbl, (U3UYECKHEe W XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue Genona.

Anpnerunpl M kemouwl. DOpManbAErHi, aueTadbAeTH]: CTpoeHue, (U3NYecKue U
XMMHUYECKHE CBOWCTBA (pPEakUUM OKHUCIIEHUS U BOCCTAHOBJIEHUS, KAaUECTBEHHBIC DPEAKIIUH),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIEC TpeeNbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAs M YKCYCHAsi KUCIIOTHI:
CcTpoeHue, Pu3nyecKkre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /I Kiacca KUCIOT, PEaKIIs
sTepupUKaMM), TMoNydyeHHe U npuMeHeHue. CreapuHOBas M OJIEMHOBAs KHUCIIOTHI Kak
MIPEICTaBUTENM BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
WX MOIOIIEee JIeUCTBUE.

CrnoxHble 3pHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas posb KUPOB.

VYrneBoabl: cocTaB, kiaccuukalus yrieBo0oB (MOHO-, TU- U MoJiMcaxapuisl). [ roko3a —
MPOCTEHUIINIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKUE U XMMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcunom Mmeau(ll), oxuciaeHne amMMHauyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIFOKO3bI), HAXOXJICHHE B TPUPOJIE,
npuMeHeHue, ouonorudeckas poib. Porocunrte3. PpyKkTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemionosa kak npupoansie noaumepsl. CTpoeHue Kpaxmaia U LEJUTIONI03bI.
dusnyeckue U XMMUYECKHEe CBOMCTBA KpaxMaia (TMIpOJIn3, KayeCTBEHHAs PEakIHs C HOAOM).

OKCHepUMEHTAIbHbIE METOJbl W3Y4YEHHs BEIIECTB W HX IPEBpAIICHUN: IPOBEACHUE,
HaO/IO/IGCHWE M OINHCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peaxkiu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHona okcuaoM wmeau(ll)), MHOroaToMHBIX
CupTOB (B3auMojelcTBUe IuuepuHa ¢ ruapokcuaoM Meau(ll)), anprerunoB (okucieHnue
aMMHMa4dHBIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcummom wmenu(ll), B3ammopericTBue
KpaxMana ¢ HOJOM), IpPOBEACHHUE INPAKTHUECKON paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnebie 3amaun.

Bbruncienuss 1Mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYeCTBa
HCXOJHOTO BEUIeCTBa WJIM NPOAYKTAa pEaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIIM IPOJYKTOB PEAKIIUN).

AzoTcoaeprkaliie OpraHn4ecKue CoeMHEHNUS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudyeckue coeauHeHus. Dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMmepe INIHMLMHA). buonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTupl.



benku kak mpuUpoaHBIE BBHICOKOMOJIEKYISIpHBIE coeAuHeHus. llepBuuHasi, BTOpuuHas U
TPETUYHAsT CTPYKTypa OeiakoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JEHATypalus,
Ka4eCTBECHHBIC PEaKITMU Ha OCIKH.

DKCTepUMEHTAIbHBIE METOJIbI M3YUEHHUsSl BEIIECTB M WX NIpPEBpalICHHi: HAOIIOJECHUE U
OTHMCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OCJIIKOB TpU HarpeBaHWUHU, I[BETHHIE
peakIuu OEJIKOB.

BricokoMosieKyJISIpHBIE COeIMHEHUS

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHU: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpPU3ALMH, CPEAHss MOJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOJIMMEpU3aIUs U TTOJIMKOH ICHCAIIHS.

DKCNEPUMEHTAJIBHBIE METOJIbl U3YYE€HUSI BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0pa3aMu IPUPOJHBIX  UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzamust MeXnpeaMeTHBIX CBSI3€M MpU M3Yy4EeHUU OopraHuveckor xumuu B 10 kimacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX E€CTECTBEHHO-HAYyYHBIX MOHSATHH, TaK W
TIOHSITUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TOHSATHSA: SIBJICHUE, Hay4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpus, aHajdu3, CHUHTE3, KIacCU(PUKALUs, TMEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPECHHE,
SKCTIIEPUMEHT, MOJICTTUPOBAHUE.

®duznka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHUE BEIECTBA, PU3NICCKUEC BEIIMUUHBI U CTUHUIIBI
UX U3MEPEHHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHuzMe, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBa (OCIIKH, YIIIEBOIBI, KHUPBI, PEPMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUITHBO, PECYPCHI.

TexHomorus: NUIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIIBHOTO MTUTAHUs, MOIOIINE CPEACTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHUE TIPEnapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckue 0CHOBbI XMMHUU

XuMmuyeckuil aneMeHT. AToM. Sapo aroma, HU30TONBL. OJEKTPOHHAsE 00OJIOUKA.
DHepreTHYECKHe YPOBHH, MMOJAYPOBHH. ATOMHBIC OpOuTany, S-, p-, d- amemenTsl. OCOOCHHOCTH
pacmpeieieHus JIEKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHask KOH(QUTYpalys aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoamyeckas cucrema XuMHUecKux daeMeHtoB /[I. .
MenpneneeBa. CBsizb NepHOIUYECKOro 3akoHa W [lepmonnyueckoil CHCTEMBbl XUMUYECKHX
snemeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
VM3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
TI0 TpyMmam U nepuojaM. 3HaueHHUE MePUOINIECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemecTBa. XWUMHUYECKass CBs3b. Buabl XUMHUYECKOW CBsA3M (KOBaJICHTHAS
HEMoJIsIpHasl W TOJSpHAsi, MOHHAs, MeTaUTnueckas). MexaHu3Mbl 00pa30BaHUS KOBaJEHTHOU



XUMHYECKON CBsI3U (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). Bomopoanast cBsi3b. BaneHTHOCTS.
DNeKTpooTpULaTeTbHOCTh. CTeneHb okucieHus. IoHbl: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEILIECTB OT THIIA
KPHUCTAIUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE W KOJUTOMAHBIE pacTBOpbl. MaccoBast 1071
BEILIECTBA B pacTBOPE.

Knaccupukauus Heopranmdyeckux coeauHeHuil. HomeHnknarypa HeopraHudeckux
BEILECTB. ['eHeTnyeckass CBsI3b HEOPraHMYECKHUX BEIIECTB, NPUHANICKAUUX K Pa3IUUYHBIM
KJIaccam.

Xumuueckass peakmusa. Kiaccupukanuss XUMHUYECKUX pPEaKIWi B HEOPTraHUYECKOW |
OpraHWYECKONW XMMHUHU. 3aKOH COXPAHEHHUsI MAcChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpPaALICHUS
SHEPTHH NMPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumunyeckoe paBHOBecHe. PakTOpbl, BIUAIOIIUME HA COCTOSHUE XMMHMUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latense.

Dnextponutuyeckas auccouuanusi. CuiabHble W ciabble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsl, HEUTpaibHasl, IIET0OUHAS.

OKHCANTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEpUMEHTAJIbHbIE METO/Jbl M3YyY€HHUs BEHIECTB M MX IMPEBpPALICHUMN: AEMOHCTpPALIMS
tabnui «llepuoguyeckas cuctema xumudeckux siaeMeHToB [[. WM. MenneneeBa», u3yueHue
MojeNiell KPUCTAIUIMYECKHX peIlEéTOK, HaONMIoJeHHe M ONHCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OIBITOB (Pa3lOKEHHE NEePOKCHAA BOIOPOAA B MPHCYTCTBHHM KaTalu3aTopa,
OIPENIEIICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBbHOTO MHIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpPOBEACHHUE MpaKTUUeCKOH paldoThl «BnusHue pa3nuyHbix (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUM.

Pacuérnble 3a1aumn.

Pacuérel no ypaBHEHUSM XUMHUYECKHUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pPacy€ThI C UCTIONB30BAHUEM MOHATUS «MACCOBas J10JI BEIIECTBAY.

Heopranuueckas xumust

Hemeramnel. [lonoxenue HemeramioB B llepuonnmyeckoil cucTeMe€ XUMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3Mueckue CBONCTBA
HEMETAJJIOB. AJJIOTPOTHS HEMETAJUIOB (Ha IpUMeEpPe KUcaopoaa, cepsl, hochopa u yriiepoaa).

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAJIOB (TajoreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHECHU.

Meramnsl. 1lonoxenne MeramioB B [leprogudeckoi cucteMe XUMHUYECKUX 2JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOmue
¢usnveckne cBoiictBa MeTayuioB. CIUTaBbl METANIOB. DIIEKTPOXUMHUYECKHUN DPsIIl HANPSIKSHUH
METAJIJIOB.

XYUMHUECKHE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJlWid, KajablUi, MarHuu,
AITIOMHUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crioco6bl Moay4eHus MeTauioB. [IpuMeHneHne MeTanioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJAbl H3Yy4YEHUsI BEUIECTB MU MX MPEBpALLECHUN: H3yUCHHUE
KouleKiMu «MeTauisl M CIIaBbl», OOpa3lioB HEMETAIOB, PELICHHE SKCHEPUMEHTAIbHbBIX



3aja4, HaONIOJeHHEe W  ONHCAHWE JEMOHCTPAIIMOHHBIX ©  JAOOPATOPHBIX  OMBITOB
(B3ammoieiicTBHE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMH KHCJIOT W IIEJIOYei, KaueCTBEHHBIC
peaklry Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa WM 00BEMa ra3oB MO HM3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce Wid 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BEUIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKILIUU, €CITU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Ponb xuMuu B 00ecriedeHrH KOJIOTHYECKON, SJHEPTeTUIECKON 1 MHUILEeBON 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJax TMO3HAHUS BELIECTB M XHUMHUYECKHUX
pEeaKInid.

[IpencraBnenuss o0 OOMMX HAayYHBIX NPHUHIHWIAX [POMBIIJICHHOTO MONYYEHHUs
BAKHEHIINX BEUIECTB.

YenoBeKk B MHUpE BEUIECTB U MaTEpPHAIOB: BAKHEWILINE CTPOUTEIBHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHasibl i 3JICKTPOHUKH,
HaHOMaTepHuasbl, OpraHUYECKUe U MUHEPATbHBIC YI0OPEHUSI.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBHUJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBmiIa 0€30MaCHOT0 UCTIOIB30BAHUS MPENapaToB OBITOBOM XMMHH B TTIOBCETHEBHOMN KU3HHU.

MexnpeameTHbIE CBSI3H.

Peanmu3zanus MeXmpeaMETHBIX CBsA3EH MPH U3ydeHHH OOIIeH M HeOpraHW4eCKOW XMMHUU B
11 kyacce oCyIIecTBIsICTCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATHM,
TaK W MOHATHM, SBISIFOUIUXCS CUCTEMHBIMH JUJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIM (akT, THIIOTe3a, 3aKOH, TEOpHs,
aHanM3,  CHUHTE3,  KilaccupuKauus,  MNEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJIETMPOBAaHNE, U3MEPEHHE, IBICHUE.

®dusuka: Marepusi, SHEPrHs, mMacca, aToM, J3JEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOII,
PaANOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUl YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, PU3NUCCKUE BEITMUMHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kinerka, opraHusM, »KocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHEpAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE UCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKAS MIPOMBIIUIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepuasos, CEJIbCKOXO035CTBEHHOE MIPOU3BOJICTBO, nuueBas
MPOMBIIIUICHHOCTh, (DapMalleBTHYECKass MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETUYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI 110 XUMHUKM HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHS OO0YJarOIIUMHCS
IporpamMM CpeaHero oOmiero o0pa3oBaHHUs (JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
Hayuno-meronnueckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
MIPOrpaMM CpeIHEro o0IIero oopa3oBaHus SABISETCS CUCTEMHO-1E€ITeIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMmeTa «XHUMHs» Ha YPOBHE CpeJHEero oomero oOpa3oBaHUA
BBIJIEJIEHBI CIIENYIOIINE COCTABIISAIOIINE!

OCO3HaHUE OOYYAIOIIUMHKCS POCCUHUCKOW TPaXTAaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICICHHUIO;

HaJIM4YMe MOTHBALIUU K 00Yy4EHUIO;

LIeJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAHUIIMA 6a30BOM HAYKH XUMUM;

TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIIMXCsI PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMHM, MPUCYLIUMH LEJIOCTHOM CHCTEME XHUMHYECKOIo
o0pa3oBaHus;

HaJM4yue TPAaBOCO3HAHMS HKOJIOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE [IJIaHbI.

JIuyHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTra «XUMHUS» JOCTHUTAIOTCS B €IMHCTBE
yu4eOHOW W BOCHUTATENBHOM JI€ATEIbHOCTH B COOTBETCTBUUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JITyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJA€allaMU  POCCUHCKOTO
TpaXIAHCKOrO0 O0IIecTBa, MPUHATHIMH B OOINECTBE HOPMAaMHM W TPABUJIAMU TOBEICHUS,
CIOCOOCTBYIOUIMMHM IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYarOIIHUXCSI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MpEAMETa «XUMHUS» OTPAXKaroT cHOpPMUPOBAHHOCTH
OMbITa TIO3HABATEILHOM M TPAKTUYECKOH JAESITENbHOCTH OOYYaloIIMUXCS MO pealu3aluu
MIPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS

OCO3HaHUS 00YYarOMIMMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 003aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBONOPSIKY;

MIPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOW IEATEILHOCTH MPH CO3JAaHUH YU€OHBIX IMPOEKTOB,
pelieHny y4yeOHbIX U O3HABATENbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMMOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, TOTUKY U apTYMEHTBI IPYTHX
MIPU aHAJIM3€ PA3IMYHBIX BUOB YUE€OHOH 1A TEIbHOCTH;

2) NIATPHOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEYECTBEHHOMU
XVMWH;

YB)KEHHS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUU M MPAKTUUYECKOrO MPUMEHEHHUs
XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KEHUS HAyKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOI0JIeHUM,
KPOMOTJIUBBIX KCIIEPUMEHTATIBLHBIX TOMCKOB, MMOCTOSIHHOTO TPy/Aa YYEHBIX U IPAKTUKOB,



MHTEpeca M TI03HABATEJNbHBIX MOTHMBOB B IMOJYYEHHMM M TIOCIEIYIOLIEM aHalu3e
MHPOPMAIIMY O TIEPEIOBbIX JOCTHKECHHUAX COBPEMEHHON OTECUECTBCHHON XUMHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO I10OBE/ICHHS;

CHIOCOOHOCTH OILIGHUBATh CHUTYaIlMH, CBSI3aHHBIE C XHMHYECKUMHU SIBJICHUSAMHU, W
MPUHUMATh OCO3HAHHBIC PEHICHMS, OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHWBaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBapHILEH C IMO3HUIMHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHME MOCIEACTBHI STUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro oOpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

cOOIOCHMS TPaBWJI OE30MaCHOTO OOpalICHHsI ¢ BEIISCTBAMH B OBITY, TOBCEIHECBHOMN
KHU3HU U B TPYJIOBON JEATEIBHOCTH;

MOHWMAaHMUs LEHHOCTH MPaBUJ HWHAMBUIYAJIbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS AIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyAOBOro BOCIUTAHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENILCKOM  JEATENBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3a/ad CoLUaIbHOU
HaNpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3Y4YEHMIO Ipodeccuil pasinyHOro poja, B TOM UHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBKEHHS K TPYAY, JIOASM TPpyZa U pe3yabTaTaM TPYJIOBOH NesSTeNTbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIMBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMS,
Oynyuieit mpodeccu M peaau3aluu COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) IK0JIOrHYEeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11€JIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MMOHMMAaHHUS TJI00aNIBbHOTO XapaKTepa dKOJIOTMUYECKUX MpoOsieM, BIUSHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIBHON CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HMCIIONb30BaHUS JOCTHKEHUM XUMUHU JJIs PELICHUS] BOIIPOCOB
paMOHAIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHS JCUCTBUM, NMPUHOCIUIMX BPEJ OKPYXKAIOIIEH NPUPOJHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpusATHBIE HKOJIOTMUECKHUE IMOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JNEUCTBUN U NIPENOTBPALLATD UX;

HaJIU4Yusl PA3BUTOrO HKOJOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIIbITA
NESTENbHOCTH  DKOJIOTUYECKOM  HAmNpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOMN U COILIMAJILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIECTBEHHOM MPAKTHUKH;



MOHUMAaHUS CHeMUUKH XUMHHU KakK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU TIEJIOCTHOTO MPEICTABICHUs 00 OKPYKAIOIIEeM
MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHny mpodiieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHUU IS COBPEMEHHOM IMBUIIM3AIMHU: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M Ba)KHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpPBI, PEIICHUH TI00AIBHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOA,
SHEPTeTHYECKOW, THUIIEBOH M OKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny YCIOBUN YCIEIIHOTO TPYy/la U SKOJIOTHYeCKd KOMGOPTHOM KU3HU KaXKAOTO 4JieHa
00I1IeCTBA;

€CTECTBEHHO-HaYYHOM TPaMOTHOCTH: TOHMMAaHHS CYIIHOCTH METOJ0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHaJgu3a U OOBSICHEHHUs SIBJICHUN OKPYXKAIOIIEr0 MUpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHHUS JIeJaTh 000CHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIUXCS JTAHHBIX
C LEJIBIO TIOJIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCTIOIB30BaTh XMMHUUECKUE 3HAHUS JIJIS1 PEIICHHsI TTPOOIemM
B pEAJIbHBIX KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKOM AEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHUM 10 XMMUU B COOTBETCTBHUM C KU3HEHHBIMU
MOTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSM Tpyla B pasaudHbIx cdepax mnpodeccuoHambHON
JIESITCTLHOCTH.

METANIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHHSA ydeOHOro mpenMera «XUMHS» Ha YpOBHE
CpeaHero oouero 00pa3oBaHus BKIIOYAOT!

3HauYuMBbIe 71 (POPMHPOBAHHUS MHUPOBO33PEHHUS OOYHAIOMIUXCS MEXAUCHUILTHHAPHBIE
(MeXIIpeIMETHBIC ) O0IIeHAYIHBIE TTOHITHSI, OTPAXKAIOIINE IETOCTHOCTh HAYYHOW KapTUHBI MHPA
U crienurKy METOJOB MTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, HaY4HbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPUs, HCCIEA0BaHNE, HAOMIOACHUE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaIbHBIC yueOHble  JecTBUs  (ITO3HABATEINIbHEBIE, KOMMYHUKATUBHEIE,
perynatuBHble), obecrneuuBarone QOopMHUpOBaHUE (PYHKIHMOHAIBHOW TPAMOTHOCTH U
COIMATTLHOM KOMIIETCHITHH 00YJarOIIUXCS;

CIOCOOHOCTh  OOy4aroUIMXCA  HMCHOJb30BaTh  OCBOEHHBIE  MEXKIUCIHILIMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCalbHblEe YdeOHbIe ICHCTBUS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MertanpeamMeTHble pe3yabTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYISTUBHBIMU JICHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMU YUeOHBIMU MO3HABATEJIbHBIMYU 1€CTBUAMM:

1) 6a30BbIe JIOTHUYECKHE AeHCTBUSI:

CaMOCTOSITENIEHO  (DOPMYJIUPOBATh M aKTyalIM3UPOBATh TMPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeAeNATh LEeNH [eATENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HX JOCTHIKCHUS,
COOTHOCHUTB PE3YJIbTATHI ICSITEIBHOCTU C TOCTaBICHHBIMHU LICJISIMHU;



HCIIOJIb30BaTh TIPU OCBOEHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TMOHATHUM W YCTaHABIMBAaTH WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOLIME MOHATHUSA 17151 O0OBACHEHUSI OT/IEIbHBIX (PAKTOB U SIBJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH I KJIACCU(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHaBIMBATh IPUYNHHO-CJIE/ICTBEHHBIE CBSI3U MEXy U3YUa€MbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PpACCYKICHHs (MHIYKTUBHbIE, JAEIyKTHUBHbIC, 0 AaHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

IPUMEHATh B Ipoliecce MO3HAHMA, UCIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIH, TIPEe0OPa30BhIBATH MOIENIbHBIE MPEACTABICHUS — XUMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XUMH4eckass (GopMysa, ypaBHEHME XUMHUYECKOM peakuuu — TpU pPElICHUH Yy4eOHBIX
MIO3HABATENIbHBIX M NPAKTHUYECKUX 3aJad, PUMEHITh Ha3BaHHBIE MOJENBHBIE IPECTaBICHUS
JUISI BBISIBJIEHUS] XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a3oBbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMUYECKUX pEaKLUK;

dbopMynupoBaTh LEAM M 3aJadyd  HMCCIEJOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIBHO c(hOPMYyJIUPOBAHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
11 (POPMUPOBAHMS TUIIOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CY)KICHUIA;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHMS U MPOBEACHUS YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBaTh €ro pe3yabTaT, (popmyiaupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEJOBAHUS, COCTABIAThH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM HCCIEeN0BAaTENbCKOM M MPOEKTHON JesTENbHOCTH,
IPOSBJISITh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pPELICHMS
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pa6ora ¢ nnopmanueii:

OPHEHTUPOBATbCSA B pa3jIMUYHBIX HCTOYHUKAX HMHPOpMauuu (Hay4HO-TOMYJIspHas
JAUTEpaTypa XHMHYECKOTO COJEepXaHUs, CIpaBouYHbIE TocoOus, pecypcbl HHTepHera),
aHaIU3UpoBaTh MH(OPMALMIO pPA3JIMYHBIX BUAOB U (OpPM MpelCTaBICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(dbopMyIHpOBaTh 3ampoChl M TPUMEHATh Pa3UYHBIE METOABI TPH TOUCKE M OTOOpe
nHpopMalKn, HEOOXOJUMOH JUTsl BBITIOJIHEHUS Y4eOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIBHO BBIOMPATh ONTUMANIbHYIO (OPMY IpeACTaBiIeHUS UH(OPMAIMU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAy4YHBIA A3bIK B KayeCTBE CpEJACTBA NpuU paboTe C XUMHUYECKOU
uHpopManMei: MPUMEHATh MeXIpeaMeTHble ((u3ndyeckue M MaTeMaTHYeCKUe) 3HAKU H
CHUMBOJIBI, (hopMynbl, a0OpeBUATYpbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IIPe0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPECTBA HAIJISAIHOCTH.

OBiajieHNe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO TEMBl B XOJI€ JUAIOTa W/WIN JIUCKYCCUH,
BBICKA3bIBaTh MJI€H, (OPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENIBHO  BBIMOJIHEHUS
IIPENJIOKEHHON 3a/1auH;



BBICTYNATh C IpE3eHTALMeil pe3yabTaToOB MO3HABATEIbHON IESITEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPHMEHTA, IPAKTUYECKOW pPabOTHl IO HCCIEAOBAHHMIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanu3anuy y4eOHOro mpoekta U (OpMYIMpPOBATH BBIBOJBI 10 pPE3YyJIbTaTaM MPOBEIEHHBIX
HCCIeI0OBaHUI IMyTEM COTJIacOBaHUS MO3ULIUN B X0€ 00CYX/IeHUs U OOMEHa MHEHHUSIMH.

OgiajieHnne yHUBEPCAJIbHBIMH PEeryJsiTHBHBIMH 1eHCTBHSMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JESTEIBHOCTD,
orpenenss €€ MeMu W 3aJa4d, KOHTPOJHMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeayaraeMplii aJropuT™M JIEHCTBHH TPH BBINOJIHEHHH YYEOHBIX M HCCIIEOBATEIbCKUX 33734,
BbIOMpaTh Hanboee 3(pPeKTUBHBINA CIOCOO MX PELICHUS ¢ YUETOM IMOIYYEHUs] HOBBIX 3HAHHHA O
BEIIIECTBAX U XUMHYECKHUX PEAKIIUIX;

OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTM HAa OCHOBE CaMOAHAIW3a |
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATHI

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKas XUMHUs» OTPaXaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
Hay4yHOM KapTHUHBI MHpa, POJIM XMMHUU B IMO3HAHUM SIBICHUN NPUPOABI, B (POPMUPOBAHUU
MBIIUICHUST M KYJIbTYpbl JUYHOCTH, €€ (DYHKIMOHAJIBLHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHus] TMPaKTHYECKUX 3a/7ad W DSKOJIOTWYECKH OOOCHOBAHHOTO OTHOWICHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpee;

BJIaJICHUE CHCTEMOM XMMHMYECKUX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa aToMa, MOJIEKyJla, BaJIEGHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIH 00BEM, YIJIEpOIHBIA  CKeJeT,
(yHKIMOHAIbHAS TPYMNa, pajguKkail, U30MepHus, U30MEpbl, FOMOJOTMYECKUHA psid, TOMOJIOTH,
YIJI€BOIOPOABI, KMCIOPOA U a30TCOAEPKALINE COCIUHEHUS, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OPraHNYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHsS Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHUH; MHUPOBO33PECHUECKUE 3HAHMS, JIEXKAIIUME B OCHOBE IIOHMMAaHUSA
IPUYUHHOCTU U CUCTEMHOCTH XMMHMUYECKUX SIBJICHUH, (PaKTOJIOIMUECKHE CBEACHMS O CBOMCTBAX,
COCTaBe, MOJYYEHNHU U 0€30MaCHOM HCIOIb30BaHUM BAKHEUIIIMX OPraHUYECKUX BELIECTB B ObITY
U IIPAKTUYECKOU NEATEIIbHOCTH YEIIOBEKa,

c(OpMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepPHbIC MPU3HAKYU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IMOHATHUS IIPU ONIMCAHUN COCTABa, CTPOCHUS U
IIpEBpaLICHUI OPraHUYECKUX COCIUHECHNH;

c(OpMHUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XMMHUYECKYI) CHUMBOJUKY ISl COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHONW) (OpMyJl OpraHMUECKUX BEIECTB
Y YPAaBHEHUN XMMHYECKUX PEAKUMUH, U3TOTaBIMBATH MOJEIN MOJIEKYJ OPraHWYECKHX BEIECTB
JUISL AJUTFOCTPAllMM UX XUMHAYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIUBATh NPUHAAJIECKHOCTh U3YYEHHBIX OPIraHUYECKHX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OMNpPEIENIEHHOMY KIIACCY/TPYIE COCIMHEHUH
(yrneBogopoJpl, KHUCIOPOA W  a30TCOJEpKAalllMe  COEAMHEHHs, BBICOKOMOJIEKYIIpHbIE



COCJIMHEHUS), JaBaTh MM Ha3BaHus 1o cuctemarndeckor Homenkimatype (IUPAC), a Taxxke
MPUBOAUTH TPUBUAILHBIE HA3BaHUSI OTIEIBHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOMHIICH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (eHon, dopMaibaeruj, aueraibAerusl, MypaBbUHAs
KHCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsl KUCIIOTA, CTEAPUHOBAS KHUCJIOTA, TIIIOKO03a, (PpyKTO3a,
Kpaxmall, [[eJIJIK0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENENsATh BUIbl XUMUYECKOH CBS3M B OpPraHUYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHHS TMPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPTraHUYECKUX
BemiectB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb COCTaB, CTPOCHHE, (U3UUECKHEe U
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH PA3NIMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeTaH, 3TaH, STWICH, MNPONWJICH, ameTwieH, OyragueH-1,3, metwiOyramueH-1,3, OeH3on,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbIerul, MypaBbHHAsl U YKCYCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmall, LEeJUI0I03a, AaMHUHOYKCYCHAas KHUCJIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHYECKUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTePH30BaTh MCTOYHUKH YTICBOJOPOAHOTO CHIPhS
(HegTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
MIPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(maccbl, 00BbEMa, KOJMYECTBA HCXOAHOrO BEIIECTBA WU NPOAYKTAa PEAKIMH IO W3BECTHHIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHHI BIIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHUU [PU HM3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUU
(mabmroneHne, W3MEpEHUE, DJKCIEPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JJIsl IPUHSITHS PEIICHNH B KOHKPETHBIX KU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUila TMOJIb30BAHUS XMMUYECKON MOCYAOH U
1a00paTOpHBIM 00OPYIOBAHHEM, a TAKXKE MPaBUiia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh M BBIMOJIHATE XUMHUYECKUNW SKCIEPUMEHT
(mpeBpalieHys OpraHWYeCKUX BEIIECTB MPU HArpEBaHUU, MOJyYECHHE ATHIIEHA U U3yYEHHE €To
CBOMCTB, KayeCTBCHHBIC pEAKIMH OPTaHMYECKHX BEIIECTB, JICHATypalus OeJIKOB MpHU
HarpeBaHUH, [IBETHbIE peakluu OEKOB) B COOTBETCTBUU C MpaBWJIAMU TEXHMKHU 0€30MaCHOCTU
mpu oOpalleHuy ¢ BEIIeCTBaMU M J1a00OpaTOPHBIM O0OpYyIOBaHHEM, MPEICTABIATh PE3YIbTAThHI
XUMHYECKOTO JKCIEpUMEHTa B (OopMe 3amuch YpaBHEHUH COOTBETCTBYIOUIMX pEAKIHA U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJTy4aeMYIO M3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MacCOBOM MH(popMaiuu, MHTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIOAaTh TpaBWiIa HSKOJOTHYECKH IIeJIeCO00pa3HOTO
MOBEACHUS B OBITY M TPYIOBOW NEATEIBLHOCTH B IENSIX COXPAHEHHs] CBOETO 3/I0POBbS U
OKpYKarollled IPUPOJIHOM cpesbl, 0OCO3HABaTh OMACHOCTh BO3/JEMCTBUS HA >KHUBBIE OPraHU3MBbI
onpeeNi€HHBIX OpPraHMYeCKHX BEIIECTB, MOHMMas cmbica mokazatens [IJIK, mosicHaTh Ha
puUMepax CrocoObl YMEHBIICHHsI ¥ MPEJOTBPAIICHUS] UX BPEAHOTO BO3JICUCTBUS HA OpraHU3M
YeJI0BEKa;



JUI OOYYaIOUIMXCSl ¢ OrPaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUIA;

UIg  clenbIX M caaboBUIANIMX OOy4arolMXCs: YMEHME HCIOJb30BaTh pesibedHO-
TOYEeUHYI0 cucteMy obo3nauenuii JI. bpaitns ans 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpeameTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOmIass W HeOpraHuuecKkas XuMUs»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TIPEJCTABICHUNA: O XHUMHUYECKOW COCTABIISIIONICH €CTeCTBEHHO-
HAay4yHOM KapTUHBI MHpa, POJM XUMHUU B IMO3HAHUHU SIBICHUN NPUPOIBI, B (POPMUPOBAHUU
MBIIUJICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW st
peuieHus TMPaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOI cpefie;

BJIQJICHUE CHCTEMOM XMMHYECKHUX 3HAaHUW, KOTOpas BKJIOYAET: OCHOBOIMOJArarolue
MOHATHS (XMMUYECKHI 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJSPHBII 00BEM, BAJIEHTHOCTb, OSJIEKTPOOTPULIATEIBHOCTh, CTENEHBb
OKHCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAsl, METa/NIMYeCcKasi, BOJOPOJHAs),
KpUCTAJUTMYECKass  pemI€Tka, TUIMBl XWMHYECKUX  PEaKIMi, pacTBOpP, DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JAUCCOLMALMS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKOW  peakiMi, XMMHYECKOE pPaBHOBECHE); TEOpPUM H  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON Jaucconuanuu, nepuoauyeckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEIECTB, 3aKOH COXPAHEHMsI W TMPEBPALIECHUS DHEPTUU MPU XUMUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
Jexale B OCHOBE IIOHMMAaHHUs TNPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH,
(hakTONOTHUECKHEe CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOMYyYECHUH U OE€30MacHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTAaHUYECKUX BEUIECTB B OBITY M MPAKTUUCCKOMN JACATEIHLHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEepPHbIE MPU3HAKHU MOHSATHI, YCTaHABIUBATh
HX B3aUMOCBSA3b, HUCIOJIb30BAaTh COOTBETCTBYIOIIWE MOHSTHUS MPU OMUCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBPAILCHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
(dbopMynl BeIIECTB W YpaBHEHWH XWMHUYECKUX pEaKIUd, CHCTEMATHYECKYl0 HOMEHKJIATYPY
(IJUPAC) u TpuBHMangbHBIC Ha3BaHHs OTACIBHBIX HEOPraHUYECKHX BEINECTB (yrapHbIi ras,
VIIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTb, HETall€Hash M3BECTh, MHUThEBas COAa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTH YMEHUH ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUUECKHUX
3JIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTABA, BUJ XUMHUECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
METAJUTMYECKasi, BOJOPOHASI) B COCIMHEHMSIX, TUI KPUCTAUIMYECKOU PEmETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, MeTaJUIMuecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPTraHUUECKUX COCAUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAJIECHKHOCTh HEOPIraHUYECKUX BEILECTB
M0 UX COCTaBY K OMpeAeIEHHOMY KIIACCy/TPYITe COeNUHEHUH (TIPOCThIE BEIIECTBA — METAILIIBI U
HEMETaJUTbI, OKCUJIBI, OCHOBAHHUS, KUCIOTHI, aM(pOTEPHBIE THIPOKCHIIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT Mepuoaudyeckoro 3akoHa JI. W
MenzaeneeBa U JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKLINU;



c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3J1IeMeHTOB 1—4 nepuonos [leprnoauueckoii cucteMbl XMMHUYECKUX 31eMeHTOB /1. 1.
MeHzeneeBa, HCHOJB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPreTUUECKHUEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHYECKHX 3JEMEHTOB U HX
COEIMHEHUH MO nepuoAaM U rpynnam llepuoauyeckoit cucteMbl XUMHYECKHUX 3y1eMeHTOB . U.
Mennemneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBa HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, MMOATBEPXKIaTh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJAYy HEOPraHWYeCKHMMM BEIeCTBAMU C IOMOIIbI YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XHUMHUECKHE PEAKIUH IO Pa3IUYHBIM
NpU3HaKaM (YUCIIy M COCTaBy pearupyrouMx BEIIeCTB, TeIuioBoMy 3ddexry peaxnuu,
HM3MEHEHHUIO CTENEHEN OKUCIIECHUS 3JIEMEHTOB, 00PaTUMOCTH pEaKllMi, yIacTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATh YPaBHEHHS PEakUUi pa3NUYHBIX THIIOB, MOJHBIC
U COKpAIIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YUMUTHIBAs YCIIOBHS, IIPH KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPKAAIOININE KaueCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pAaClO3HaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKpPBIBATH CYHIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeACTBOM COCTaBICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklnu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aeiicteus (mpunuui Jle [llarense);

c(OpMUPOBAHHOCTh, YMEHHUH XapaKTEepU30BaTb XHMHUYECKHE IIPOLIECCHI, JIekKaIlue B
OCHOBE MPOMBIIUIEHHOTO TOJIYYEeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEICTaBICHIH 00 OOIIMX HAYYHBIX NMPUHIMIIAX U HKOJOTHYECKHX TPOOIeMax XUMHUYECKOTO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHUSA C HCIOJIB30BAaHHUEM MOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B PacTBOpe», OOBEMHBIX OTHOIICHMH Ta30B IMPU XUMHYECKUX
peakIMax, Macchl BellecTBa MM 00bEMaA ra3oB 10 W3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKUUH BEUIECTB, TEIUIOBOrO >(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MACCHI BEILIECTB, IPEBPAILECHHS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHUH COOJIIOAATh MPaBUia MOJIb30BAHUS XMMUYECKOH MOCYA0H U
nabopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPpaBUiia OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIHUSMU IO BBITIOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJIHATH XUMHYECKHHA 3KCIEPUMEHT
(pa3nokeHre MepoKcHIa BOAOpPOJa B NPUCYTCTBUM KaTalu3aTopa, ONpPEIEIECHHUE CpENbl
pPAacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKIWH, PEakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKUuu Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHbI, HA KATHOH aMMOHMUS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amad mo Temam «Metamuib»y M «HemeTtamib»y) B COOTBETCTBMM C MpPaBUIAMH TEXHUKH
0€3011aCHOCTH MPH 0OpAIIEHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000pYIOBaHUEM, MTPEICTABIISATH
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme 3almucu ypaBHEHUH COOTBETCTBYIOIIMX
peaxiuii 1 GopMyJIMpPOBaTh BHIBOJBI HA OCHOBE ATHUX PE3yJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM KOMMYHHMKaluu, MHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHI COONMIOJaTh MpaBHJIa JKOJIOTUYECKU IIeTIECO00pa3HOTO
IIOBCACHUSA B 6I>ITy u pr1f[0BOI>i ACATCIBHOCT B LECJIAX COXpPaHCHHA CBOCTO 3O0POBbI U
OKpY’Kaloliel MPUPOIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS Ha YKHBBIC OPraHHU3MbI
OHpeI[eJIéHHBIX BCIICCTB, ITIOHUMAasd CMBICJI ITOKA3aTCJIA HﬂK, MOSICHATH HAa MMpHUMEpaAx CHOCO6BI
YMCHBUICHUA U NIPEAOTBpAICHUSA UX BPECAHOT'O BO3H€ﬁCTBHﬂ Ha OpraHu3M 4€JI0BCKaA,

JUIE OOYYaIOUIMXCSl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37[0POBbSI: YMCHHE NPHUMEHSTH
3HaHUA 06 OCHOBHBIX JOCTYIMHBIX MCTOAAX MO3HAHUS BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUISL CIIETIBIX W CIIA0OBUIAIIMX OOYJaroONIuXCsi: YMEHHE HCIOJIb30BaTh pebedHO-
TOUCYHYIO cucTeMy oOo3HadeHwii JI. bpaiins nis 3anucu XxuMudeckux GopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

KonuuecTBo yacoB
HanmenoBanue pa3iesioB u TeM
Ne n/m Kontpoabubie | IlpakTnueckue
MpOrpaMMsbI Bceero
padoThI padoTbI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHH
IIpenmeT opranndeckoit XuMuu. Teopust
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. Bytneposa
Hroro mo pazneny 3
Paspnen 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIIEBOAOPOIBI — aJIKAHBI 2
99 HemnpenenbHbIe yriaeBOAOPOIBI: alTKEHHI, 5 1
' AJNKaIUECHBI, ATKHHBI
2.3 ApoMaTH4eCKHe YIrieBOA0PObI 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepadoTKa
Hroro mo pazneny 13
Paznen 3. Kuciaopoacoaepxamnue opranndecke coeJuHeHust
3.1 Cruptel. Deron 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
' Cnoxuble 3GUpbI
3.3 VYriaeBoanl 3 1
Hroro o pasueny 13




Pa3znen 4. A3orcogepxamme opraHuyeckre coeIuHeHus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znea S. BoicokoMoiieKyJJIApHBbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayayku. Bonokna 2
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

HaumeHoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acos

Ne /ot Kourpoabubie | IIpakTHueckue
MPOrpaMMbI Bcero
padoThbI padoThbI
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Crtpoenue atoMoB. [lepuoanyeckuii 3aKkoH
1.1 u Ilepuoauyeckas cucteMa XUMUYECKUX 3
aneMmeHToB [l. 1. Menneneena
12 Crpoenue BeniecTBa. MHOTOOOpazue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Mertanisl
2.2 Hemerannst 1
53 CBsi3b HEOPTAaHMYECKUX M OPTaHUYECKHUX )
' BEILIECTB
Hroro no pazneny 17
Paszgen 3. XuMud 4 :Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4
Hroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HNOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoanuyecTBo 4acos

Ne Hara
. Tema ypoka Beero Kontpoabubie | IlpakTHuyeckue u3yveHus
padoTbI padoTbI
1 IIpenmeT opraHM4ecKoi XuMuH, eé 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopust CTpoeHHSI OPraHUYECKUX
2 coequHenuit A. M. Bytieposa, e€ oCHOBHBIE 1
TTOJIOKEHUS
[IpencraBieHue o K1accHPUKAITUU
3 opraHnueckux BemniectB. HomeHkiarypa 1
(cucremaTudeckas) U TPUBHAIbHBIC
HA3BaHMS OPTaHUYCCKUX BEIICCTB
4 AJKaHbBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUN Pl
5 Mertan u 3TaH — npocTeime 1
MIPEACTAaBUTEH AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBONCTBA 1
7 OTUJICH U IPOMUICH — MPOCTEHIINe 1
MPEICTAaBUTENH aJIKEHOB
3 [Tpaktrueckas padota Ne 1. «Ilomyuenue 1 1
ATUJICHA U U3yYEHHUE €TI0 CBOKUCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Iomydenne 1
CHUHTETHYECKOI0 KayuyyKa ¥ pe3UHbI
10 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1




TOMOJIOTUYECKUH Psll. AUETUIICH —
MPOCTEUIINN MPEJICTABUTEIb AIKHHOB

Boruncienus no ypaBHEHUIO XUMAYECKOU

11
peakuuu

12 Apenbl: 6eH301 ¥ TOIY0J. TOKCHUYHOCTh
apeHoB

13 ['eneTnueckas CBsi3b YII€BOJOPO/IOB,
MIPUHAJISKAITUX K Pa3IMYHbIM KJ1accaM
[TpupoiHbIE HCTOUHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMYTHBIE HeTSIHBIC Ta3Hl,
He(Th U IPOIYKTHI €€ nepepaboTKu
IIpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMYTHBIC He(TSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepadoTKU

16 KontponbHas paboTa mo pa3aerny
«YTIeBOI0POABD)

17 [IpenenpHBIE OTHOATOMHBIC CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHast cBs3b

18 MHOTroaToMHBIC CITUPTHI: STUICHIIHKOIbL U
TIIALEPUH

19 deHo: cTpoeHUE MOJIEKYIbI, (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpaeruapl: GopMaNbIeTU ] U alleTAIbICTH].
AueroH

21 OaHOOCHOBHEBIE MpeeNbHbIE KApOOHOBBIE
KHUCIIOTBI: MypaBbHHAs M YKCYyCHas

29 [TpakTueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»




CTeapI/IHOBaH " OJICMHOBAs KHCJIOTHhI, KaK

23 MIPEJICTAaBUTEITH BBICIIIHX KapOOHOBBIX
KHCJIOT

24 Mpbia Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JEHCTBHE
CrnoxHbIe 2UPHI KaK TPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIINA3 CIIOKHBIX
3¢pupoB

26 Kupsl: Tunponu3, npUuMeHeHue,
OuoJsiornuecKasi pojb )KHPOB
YrieBoapl: coCTaB, KiaccupUKaIusi.

27 BaxxHeilmune npeacTaBuTeNn: IIII0K03a,
bpykTo3a, caxaposa

)8 Kpaxmai u 1eniroi03a Kak IpupoIHbIe
MTOJTUMEPBI
KonTponbhas pabora mo pazaeny

29 «Kucnopozacoaepxaiiie opraHndecKue
COEIMHEHUS»

30 AMUHBI: METHIAMHUH U aHUINH
AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE

31 OpraHUYeCcKHe COCUHEHUS, UX
ouonornueckoe 3uaueHue. Ilentuap

32 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COCTMHCHHUS

33 OCHOBHBIC TTOHATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METO/bI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.




[InacTmaccel, kKaydyku, BOJOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Tema ypoka

KojanuyecTBo 4acoB

KouTpoanHbIe
Bcero P
padoThI

IIpakTnyeckue
padoTsI

XUMHUYECKUH 2I€EMEHT. ATOM.
DnexkTpoHHas KOHQUTypalus aTOMOB

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYeCKHX djiemeHnToB 1. U.
MenneneeBa, NX CBA3b C
COBPEMEHHOM TEOPUEN CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHUX 3JICMCHTOB U
HUX COEIMHEHUH O TpyNIaM u
nepuojaM. 3HaueHHue
MEPUONYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB JI.H.
MenpeneeBa B pa3BUTHU HAYKH

Crpoenue BemiecTBa. XuMHUUecKas
CBsI3b, €€ BUJIbI, MEXaHU3MBI
00pa30BaHUsl KOBAJICHTHOW CBSI3H.
Bonoponnas cBs3b

BanenTHOCTS.
DIEeKTpOOTpULIATeNbHOCTh. CTENeHb
okucneHus. Bemectsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTPOCHUSA

IlonsTue o JAUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJJIOUIHBIE PacTBOPBLI.
MaccoBas 101 BEIIECTBA B pacTBOpEC

Kiaccudukamnus u HoMeHKIaTypa
HEOPraHUYECKUX COEAUHEHHI.
I'eneTnyeckas CBA3b
HEOPraHUYECKHUX BEILECTB,
pa3IMYHBIX KJIACCOB

Krnaccugukanus Xxummuaeckux
peaKkuil B HEOPraHU4YEeCKON U
OpraHMYECKON XUMHUHU. 3aKOH
COXPaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHHUS U MPEBPALICHHS SHEPTUU




IIpHU XUMHYECKUX PCAKIUAX

CxkopocTts peakiuu. O6paTumbie
peakiuu. XMMHU4YECKOE paBHOBECUE

10

[Ipaktuyeckas padota Ne 1.
«BnusiHue pa3inyHbIX GaKTOPOB Ha
CKOPOCTh XUMUYECKOU peakLum»

11

DNEKTPOIUTHYECKAS JTUCCOLIAAITHS.
[TonsiTie 0 BOJOPOIHOM MOKa3aTele
(pH) pactBopa. Peakuuu HOHHOTO
obmena. ['maponan3 opraHnYecKux u
HEOPraHMYECKHUX BEIICCTB

12

OKHCANTENBHO-BOCCTAHOBUTEIIbLHBIE
peaxuu. [TonsiTue 00 anexTposnze
pacIuIaBoOB U PacTBOPOB coJei

13

Kontponbnas padota no pasneny
((TCOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN)»

14

15

Merauibl, HX MOJIOKEHHUE B
[Tepuoanueckoit cucreme
XUMHUYeCKuX djiemenToB 1. H.
MenzeneeBa 1 0COOCHHOCTH
cTpoeHust atTomoB. Ob1ue
(u3nvecKre CBOWCTBA METAIIJIOB

Cn1aBel METAIOB.
DIEKTPOXUMUYECCKUN PSIJT
HaMpsHDKeHUH METaJIOB

16

XUMU4JecKre CBOMCTBA BaxKHEHIITNX
METaJIIOB (HaTpUH, Kaaui, KaJabIuH,
MarHui, aJroMUHUIN) U UX
CO€UHEHUN

17

XHUMUYECKUE CBOWCTBA XpOMa, MeIU
U UX CO€IUHEHNN

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COSTMHEHUH

19

[Ipaktuyeckas padota Ne 2.
"Pemenue sKCriepuMeHTaIbHbBIX
3a7a4 o reMe «MeTtauiey"

20

Hewmeramisl, UX 1OJIOKEHNE B
Ilepnonnueckoi cucreme
XHUMHYECKHX d1eMeHTOB /1. .
Meunneneesa u 0COOEHHOCTH
CTPOEHUS ATOMOB

21

du3nyeckue CBOMCTBA HEMETAIIOB.




AJoTponusi HeMeTaJUIoB (Ha
npuMepe Kuciaopoaa, cepsol, pochopa
U yraepoja)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEphI U UX COCTMHEHUI

23

XuMH4YecKrue CBOMCTBA a30Ta,
dbocdopa 1 UX COSTUHCHHIA

24

XHUMHUYECKUE CBOMCTBA yriIepoa,
KPEMHHUS U UX COEIMHEHUI

25

[IpuMeHeHne BaXKHEUINX
HEMETAJUIOB U UX COCIUHEHHUI

26

O00011IcHNE U CUCTEMATH3aLIMS
3HaHu# 1Mo TeMe «HemeTamibely.
Brrunciienus o ypaBHEHUSIM
XUMHYECKHUX PEAKIUN U
TEPMOXUMHUUYECKUE PACUETEI

27

[TpakTrueckas pabora Ne 3.
«Pelenue 3KkcriepuMeHTaIbHbBIX
3aga4 o teme "HemeTtamin!"»

28

Konrtponsnas pabota o remam
«Metamney u «HemeTanin)

29

HeOpFaHI/I‘leCKI/Ie " OPraHUu4YCCKHE
KHCJIOTHI. HeopFaHI/ILICCKI/IC n
OpraHN4Y€CKUC OCHOBAHUA

30

AmboTepHbIe HEOpraHUYECKHE U
OpPTraHUYECKHE COSTUHEHUSI.
I'enernueckas cBsI3b
HCOpFaHI/I‘ICCKI/IX 158 OpFaHI/I‘-IGCKI/IX
BCIIECCTB

31

Ponb xumuu B obecrieueHun
AKOJIOTUYECKOM, SJHEPreTUUYECKON 1
MUIIEeBON O€30MacHOCTH, Pa3BUTUN
MCECOUINHBI

32

IIpencraBnenus 00 oOMIMX HAYYHBIX
NPUHINNAX TPOMBIIIIEHHOTO
TIOJTy9YEHHUS BA)KHEHIIINX BEUIECTB

33

UYenosek B MUpE BELIECTB U
MaTEepHUaJIOB

34

XuUMUs U 3J0pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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