flogavcaH undposoin

p: ATanuH

JIULLZH
TIPECTHIK

MYHUIUITAJIBHOE BIO/KETHOE OBIIIEOBPA30OBATEJIbBHOE YUPEXIAEHUE

PACCMOTPEHO COI'JTACOBAHO
IIpencenarens MO 3amecTuTenb JupekTopa no YP
JleBuna E.B. Mamnskuna .H.
[Tpotokomn Nel
ot 28.08.25 1.
PABOYAS ITPOI'PAMMA
(ID 339223)

«JINOEA «ITPECTHXK»

I'OPOACKOI'O OKPYI'A CAMAPA

YTBEPXJAEHO

Hupexrop MBOY «JIuueit
«IIpectwx» r.o.Camapa

Artanua A.A.

ITpuxaz Ne268-o1
o1 29.08.25 1.

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

1t ooyuarommxcs 10 — 11 kiaccos

Camapa 2025



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrpaMMbl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera «XMMHUs» B 00pa3oBaTelbHbIX opraHusanusax Poccuiickoit denepanuu,
peanu3yIonMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHIM
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0OB K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, Pe3ylbTaTOB OOyuYeHUs U TpPeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TaloOM peaju3aluyd  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB MPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37]0POBBIO
U NpUpoaHOH cpene. Peanusyercs xumudeckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro o011ero oopa3oBaHus cpeiCTBaMH Y4eOHOTO IpeiMeTa « XUMUS,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe IO XHUMHH C
y4€TOM Ccreuu(puKd HAayKM XUMUHU, €€ 3HAYCHUs] B TO3HAHWUU TMPUPOALI U B
MaTepHabHON XKU3HU OOIIECTBA, a TAKXKE C YUYETOM OOMIMX Iee U MPUHITUIIOB,
XapaKTEepPU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWJIM3AIMM, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €JUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMSI B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIaCTSMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HU KaXJI0ro uieHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3uJaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
rII00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBHM C OOIIMMU MHEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnsiomuM  IpeaMeTa «XUMHS»  SBIAIOTCA 0a30BbIe  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHHWEM 3HaHUM U3 00IIeld XUMUHU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CHCTEMBI 3HAHWN NPU U3YYEHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuYecKas XUMus» cQopMupoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MPEAICTaBICHUI O CTpOeHUHU BenecTB. CBeeHns 00 H3ydyaeMbIX B Kypce BellecTBax
JAIOTCSl B PA3BUTUU — OT YIJVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4ecKod  XUMHM  [OJIYYalOT  Pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHHUs IEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pPEaKIIUH.

[lonq HOBBIM yIJIOM 3peHUs B IpeaMeTe «XHUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» 00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX TMO3UIUH,



riyoke TOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o06o011aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUs JoNONHsIeTCs B Kypeax 10 u 11 kimaccoB anemenTamu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMUM C JPYTMMHU HayKaMw,
PacKphIBAIOT €€ POJIb B MO3HABATEIBHON U MPAKTUYECKON JEATEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHUIO YBAKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUA XUMUU, IOMOTal0T BBIITYCKHUKY OPUEHTHPOBATHCSA B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIMIO U IPUMEHSITH €€ JJIs IONOJHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIEPUMEHTAIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWE Yy4eOHOro mnpeamera «XuUMHUS» AAHHOTO YPOBHS W3Y4YEHUS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y O0OYUaAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TakuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHWYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUN TyTEM SKCIIEPUMEHTA
U pELICHUsS MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodseM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3aad  BOCIHUTAHUSA, PA3BUTHS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE NPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOUINX 0a30BOE 3HAUEHUE ISl Pa3IMUHbIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs Npo0JjeM, TOMCKa, aHaiu3a U 0o0paboTKU
uH(popMalMu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHUYECKOW U
VICCJIEIOBATENBCKONW JI€ATEIBHOCTH, 3aHMMAIOUIEN BA)XKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHMs XMMHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpaszoBaHus, TaK U HA YPOBHE cpeiHEero ol1ero o0pa3oBaHusi, IPHU ONPEICICHUN
COJIepKaTeIbHOM XapaKTepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUECKOU
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKOW TOYKH 3pPEHUSl TAaKOM MOJXO0J K ONPENENICHUIO LeNed U3y4YeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PCHHs TJABHBIMH IIETSIMH W3YYCHHUS TpEaAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk  BaKHEHIIeH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUUCCKHUX PEAKITNil, HEOOXOIUMBIX JIJIsl MPUOOPETEHUST YMEHUN
OPUCHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYCCKHUX SIBICHHH, MMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCIIEPUMEHTa, COOIOJICHUEM  TPaBUI
0e301acHOro OOpaIleHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeMETa B MporpaMMe 1o XUMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMH B CHUCTEME CpefHero oOmiero oOpa3oBanusi. CerogHs B
MIPETIOIABAHAH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEANOYTCHUE TPAKTHIECKON
KOMIIOHEHTE cojepkaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHON OpraHu3aliy, BIIAJICIONIET0 HE HaOOpOM
3HaHWHM, a (DYHKIIMOHAIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU W yMEHUSMU
aKTUBHOTO MOJyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU VIS PEIICHUS
MPAKTUICCKUX 3a]1a4.

B cBs3u ¢ 3TUM TIpu U3y4deHUU NpeIMeTa « XUMUS JOMUHHUPYIOIEe 3HAUCHHE
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJarommMxcsi K yCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMUXCS  KJIFOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe JUIsI OINCHKH C TO3HMIMK SKOJOTHYCCKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEY;



pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, MHTEUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00yJaromMXcs: CIOCOOHOCTH CaMOCTOSITENILHO MPHUOOPETaTh HOBBIS
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C )KU3HEHHBIMHU TOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITN XUMHUYECKOTO COJICP KAHMS;

dbopMUPOBAHUE U PA3BUTHE Yy O0YUAIOIITUXCS aCCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcsi YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIPaBJICHHOCTH XHUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
PaIlMOHANBHOTO MPUPOJIONIOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILIEHUSI K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHSTHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOro0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTECTBEHHO-HAyUHbIC
TIPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctaiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Hepeno), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. Te€Opusi CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToJI0keHUs. CTPYKTYypHBIE (OPM YIIbI
OpraHMYECKUX BelecTB. ['omonorus, wn3omepus. XHMHYECKass CBA3b B
OpTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBSI3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OPraHUYECKUX COEJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPIrAHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJEHHWE U OINHCAaHUE
JEMOHCTPAlMOHHBIX OMNBITOB IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHUE, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJIOTMYECKMH psa. MeraH W 3TaH —
OpocTeiiline NpPEeACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMHUYECKHME CBOMCTBA
(peakiuu 3amMelleHus] U TOpPEHUs), HAaxXOXKIEHUWE B TMPUPOJE, MOJYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTWIEH U NPOIUJIEH —
OpocTeiiline NpPEeACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMUYECKHE CBOMCTBA
(peakMu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TUApATAllMd, OKHUCIEHUS U
MOJINMEPHU3ALIIH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHEWIINe
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonydueHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUH psii. AIIETHIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpEeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U MPUMEHeHue. Tomyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue u npumererue. TOKCUIHOCTb apEeHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IMYHBIM
KJIACCaM.

[IpupogHple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblli ra3 W IHOIyTHBIE
HeTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KaTATUTUYECKHi), muposn3. I[IpoayKTsl
nepepaboTky He(TH, UX NPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbI, KoJutekuuu «HepTe»
U «YTOJb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TAJIOT€HONPOU3BOAHBIX,
IIPOBEJCHUE IPAKTUYECKOW PabOThl: OJyUYEHUE ITUIIEHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnble 3a1aun.

Bbluncienyss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOAHOTO BENIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxanue opranuyeckue CoeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOJ MW DJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHMHYECKHE CBOWCTBA (peakUuMd C aKTUBHBIMU METaJlJIaMH,
raJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenre rmmuepruHa U STUIIEHTJIMKOJIS.

deHom: CTpoeHUE MOJEKYJbl, (U3NYECKMEe W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH ), TIOJyYEHHUE U TPUMEHEHNE.

OnHOOCHOBHBIE TpeiebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHAas
KHUCJIOTBI: CTPOEHUE, (PU3nUecKre 1 XMMUYECKUEe CBOMCTBA (CBOMCTBA, 00IIMe 7S
KJ1acca KUCIIOT, peakuus dTepuukannu), noiydyeHue u npuMenenne. CreapuHoBas
U OJIEMHOBAsi KUCJIOThI KaK MPEACTABUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuple 3(QUpPbl Kak TPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBonpl: coctaB, kiaccuuUKaluUs ~— yriaeBoAoB  (MOHO-, JU- U
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NUECKHE U XMMUUECKHE CBOMCTBA (B3aUMOJICHCTBUE C TUAPOKCUAOM
menu(Il), okucinenne aMMuadHbBIM pacTBOPOM okcua cepedpa(l), BocctaHOBIICHHE,
OpO’KEHHUE TIIHOKO3bl), HAX0XKIECHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTMYECKast POJIb.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoaHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmasa (THIpOJus3,
KayeCTBEHHAs peaklus ¢ HOJIOM).

OKCIIepUMEHTABHBIE METOABl H3YYEHHsI BEIIECTB M HX MPEBpAILCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuzoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJECHCTBUE TINIMLEPHHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3agaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIK MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKUE COeqUHEHMsI. PU3NYECKUE U
XMMHYECKHUE CBOICTBA aMMHOKUCIOT (Ha MpuMepe TIimuuHa). buonoruueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHUYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX MpEeBpalleHUil:
HaAOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEITKOB.

BbicOKOMOJIEKYISIPHBIE COeJUHEHUS

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKClIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX MpEBpallleHUi:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kiacce OCYUIECTBIISETCA YEpe3 HCIIOJIIb30BAHME KakK OOIIMX €CTeCTBEHHO-



HAYYHBIX TIOHATHUW, TaK U TIOHATUHU, SBISIONIMXCS CUCTEMHBIMU JUIS OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNOoTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHHE,
U3MEpEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwuszuka: MaTepus, DOHEPrus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOJIBI, KHUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pecypchl.

TexHoNoTHs: TNHIIEeBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHHMS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUUECKHE MpernapaThl, MaTEpHaIbl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYEeCKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YpOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepuoanueckuii 3aKoH u [leproanyeckas cicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHAa W [leproanyeckoil CUCTEMBI
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOjaM.
3HaYeHue MepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[lonatne o aucnepcHbIX cucremMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAVHEHU. Homenkiatypa
HEOPraHUYECKUX BeEIIECTB. ['€HeTHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [laremnbe.

OnexTponuTryeckas nucconuanus. CuibHbIe U ciiadble d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHToB /. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEACICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIbIO YHUBEPCAILHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
pPEaAKLIUNY.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomumueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (HAa MpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnos B Ilepuoauueckoi cucremMe XMMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cpoiicTBa MetaioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.



XWUMUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPUH, KalWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl moxydeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKIMM «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJIEHUE W OINMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCIHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYAaCTBYIONIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEIIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponb xumun B 00€cTieUeHUU 3KOJOTUYECKOW, PHEPreTUYECKON U TMHUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BAXXHEHIIME CTPOUTEIIbHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHalbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJIbHbBIC
yaoOpeHus.

XuMus M 3I0pOBbE YEIIOBEKA: MpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOTO UCIIOIB30BAHUS MTPENapaToB OBITOBOM XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmeH W
HEOpPraHn4ecKkorM xuMuu B 11 Kilacce oCylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUNA, SBJISIONMIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KJIacCH(pUKALMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusukKa: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHUE BEJIMYMHBI U €AUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.



buonorus: kieTka, opraHu3M, JKOcCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pECYpCHI.

TexHoyorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MATEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, IHILEBA
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCSl MPOrpaMM CpEAHEro o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
MeTanpeIMETHbIM M IpeaMeTHeiM). HaydHo-meTonuueckold OCHOBOM  aJis
pa3pabOTKH IUJIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEr0 OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHsD» HAa YPOBHE CPEIHETrO
o011ero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABIISAIOIINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJIMYUE MOTUBALUMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEXKJACHUN JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA MpeAMeTa «XHUMHS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U WJeaJlaMd POCCHIMCKOr0 TpPa)KIaHCKOrO OOIIECTBA, MPUHATBIMU B OOILECTBE
HOpMAaMM Y TpPaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIMXcsl.



JInyHOCTHBIE pE3ynbTAaThl OCBOEHUA MpEAMETAa «XHUMHS»  OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs Mo peaju3alyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax W MpaBUiIaX MEXKINYHOCTHBIX
OTHOILIEHUI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIMOJTHEHUN XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W MPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU JIESITEIHHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOWICHUS K HWCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOKEHHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKECHHUS HAyKHU €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpeca U M03HaBaTeIbHBIX MOTUBOB B MTOJIYYEHUH U MOCIETYIONIEM aHaTU3e
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUM;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBI3aHHBIE C XUMUUYECKUMHU SBJIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME MOCIEACTBHM 3ITHX
MOCTYNKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMUS LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

cOOI0/IeHUsT TpaBWi O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

MOHMMAHUSl 1EHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJIJIEKTUBHOIO
0€30mMacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO M KU3HU JIIOJICH;



OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NEATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM MW  APYIHMX BHJIAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYAaCTHE B PEHICHUHM MPAKTHYECKUX 33134
COI[MAILHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECcCHuil pa3IMdaHOro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIIEHUSI K MPUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTOIB30BaAHUS;

AKTUBHOTO HEMPUATHS JNCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaOIIEH
MPUPOHON Ccpelie, YMEHHsSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKUE
MOCJIEACTBUS NPENPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTHUBHO TMPOTHUBOCTOSTH WACOJOTUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbOopMHpPOBaHUN PAIMOHATBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpEeCTaBICHUs] 00 OKpYXKaloIllleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MIPUPOJITHOTO PAaBHOBECHS,



yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHMHM JUIsI  COBPEMEHHOM
LMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOWM 0a3bl MaTepHaJIbHOM KyJNbTYpbl, PEIIEHUU TJI00AJIBHBIX MpodIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIECBON U
HKOJIOTMYECKON O€30IaCHOCTH, B Pa3BUTHM MEIULMHBI, OOECHEYEHUH YCIOBUMN
YCIIELIHOTO TPYZa U 3KOJOTNYECKU KOM(POPTHOM KMU3HU KaXKA0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHHsA CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJlydyaeMble 3HAHUA I aHaiu3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIETo MUpa U
MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LENbIO MOJIYUYEHUs IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY  O00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTSAMH;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTPakKaIOUUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIB3YeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCalIbHbIC YUcOHBIC MelcTBHs (TIO3HaBaTEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISITUBHEBIE), o0ecreynBaoIme dbopmHpoBaHue (yHKUHOHATBHOU
TPaMOTHOCTH M COIIMAILHON KOMITETEHITUN 00YYaroIINXCs;
COCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAIbHBIE y4eOHbIE
JIEUCTBYS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAKOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.



OBaanenue YHHMBEPCAIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
JNeUCTBUSAMMU:

1) 6a30Bble JJOrH4YecKmne JAeicTBUSI:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEIu JEATEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHHS —
BBIJICIIATh XapaKTEPHbIE MPU3HAKA NOHATHI W YCTaHABIMBATh WX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS U1 OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUHM JUIS KJIacCU(PUKAUMU BEIIECTB U
XAMHWYECKUX PEAKIUN;

YCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PAaCCyKICHUs (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBObI U 3aKIIOUYEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbI€ B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOIETIBHBIE MTPEICTABICHUS — XUMHUUECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUUYECKast popMyJia, ypaBHEHUE XUMUUYECKON peakluu
— IIpU pELICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS AJI BBISIBICHHUS XaPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(bopMyIMpOBAaThH LIEJIM U 3a/1a4U UCCIIEIOBAHMS, UCIIOJIb30BATh MOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHbIE BONPOCHl B KAauyeCTBE HHCTPYMEHTa
NO3HAHUS U OCHOBBI Uil (DOPMUPOBAHMS THIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEACHMS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMS HAOMIOAATh 32 XOJA0M
npolecca, CaMOCTOATEIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIUpOBaThH
0000IIEHHS U BBIBOABI OTHOCUTENLHO IOCTOBEPHOCTH PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY



MOMCKY METO/IOB PELICHUS MPAKTUUECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmManmeii:

OPUEHTHUPOBATBCS B PA3JIMYHBIX HCTOYHHKAX WHGoOpMaruu (HAydHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEp>KaHMs, CIPAaBOYHbIE MOCOOUS,
pecypebl HTEpHeTa), aHanmuM3upoBaTh UHPOPMAIMIO PA3IMYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OILICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTS;

(bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TOUCKE H
orbope wuHPOpMANMK, HEOOXOAMMOW [JIsi BBIMOJHEHUS YYEOHBIX  3amad
ONpEENEHHOTO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUSA
uHdopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U PYTHE);

UCII0JIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPU PabOTE C XUMUYECKOM
uH(dopMaIuet: MPUMEHITh MEXIpeaMeTHbIe ((HU3NYecKne U MaTEeMaTHYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M NPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbl B XOJI€ Uaiora U/WiH
JIMCKYCCUH, BBICKa3bIBaThb  HJeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEAJIOKEHHON 3aa4H;

BBICTYNAaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUHU
XUMHUUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, Peau3alui yueOHOr0 MPOeKTa U (OPMYJIHUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYKJICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO IO3HABATEILHYIO
JeATEIIbHOCTh, Ompesessis €€ e W 3ajadd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJTOPUTM JCUCTBUN TpHU
BHITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENLCKUX 3ajad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCO0 MX pEIIeHHS ¢ Y4E€TOM TMOJIydeHHsS HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JICSTEILHOCTH HA OCHOBE caMOaHaIu3a u
CaMOOIIEHKH.



INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHbIle pe3yJbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPAKAKOT:

cOPMHPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] TPAKTUYECKUX 3a]1ad M DKOJIOTMUYECKU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOJIHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS (XUMUYECKUW DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTh, DJIEKTPOOTPULIATETLHOCTh, XUMHUUECKAast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHYTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEIET, PYHKIIMOHANIbHAS TPpYIINa, paguKal,
M30MEpHUSl, U30MEPhI, TOMOJIOTHYECKUM PsiJl, TOMOJIOTH, YTJI€BOAOPOIbI, KUCIOPOI U
a30TCOJIepKAIMEe COEOUHEHHUS, MOHOMEpP, TIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMsI); TEOPUU M 3aKOHBI (TEOpUs CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXale B OCHOBE MOHUMAHUS MNPUUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCITOJIb30BAHWN BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSITUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYE€CKUX COCTUHEHU;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJICTU MOJIEKYJl OPTraHUYECKUX BEIIECTB JJIS WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HU3yYEHHBIX
OpPraHWYeCKUX BEIIECTB IO HMX COCTaBy W CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIC COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cucremarnueckoi HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIbHbBIC
Ha3BaHMsS OTACJBHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWIEH, AalleTUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHos, (hopMambaeru, areTaibIAerua, MypaBbUHas



KHCJIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCThL YMEHHSI OINPENCNATh BHUABI XUMHUYECKON CBSI3U B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUCCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, 3TUJICH, POTWJICH, alleTHIICH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIULEPUH, (GEHOII,
aleTanbIeTU I, MypaBbUHasl U YKCYCHAsl KUCIIOTBI, TJII0K03a, KpaxmaJl, IeJITi0J103a,
aMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSMH COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XHMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIAJETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJIBb3YEeMbIX B XUMUHU TIPU M3yUYEHUU BEIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIOACHUE, N3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pElIeHUuN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJI30BAHUS XUMHUECKON
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHWH TUIAHUPOBATh W BBITIOJHATh XWMHYCCKHMA
HKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWICHA U U3YYECHHE €0 CBOMCTB, KaYE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB ITPU HarPEBaHHH, [IBETHBIC PEAKIIMKA OCJTKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHKU OE30MMaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMIPEACTABIATh PE3yJbTaThl XUMHYECKOTO



HKCIIEpUMEHTa B (OpME 3alHuCH ypPaBHEHUH COOTBETCTBYIOLIUX pEAKIMA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMH  COOJIIOJAaTh  MpaBUjia  AKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JIE€ATENbHOCTH B IEJAX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYKAIOIIEH MPUPOAHOM CpElbl, OCO3HABATh
OMACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAICHUS KX BPEIHOTO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA,

JUIs 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3I0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUI;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpains nis 3anmucu XUMMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBECHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B IO3HAHUY SIBICHUNA TPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUST U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOU
I'PAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHYCCKUX 3a7a4 M AKOJOTHUCCKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3J10POBBIO M IIPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIAralNINe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIECHUS, XUMHUYECKAsl CBS3b
(KoBajieHTHas, MOHHAs, METaJUIMYECKasi, BOAOPOJIHAS ), KpUCTAJUIMYECKas peiieTka,
TUNBl  XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AUCCOonUanuu, nepuoanueckui 3akoH [[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H



CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM MCIIOJIb30BAHUN BAXKHEHUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM €SI TEILHOCTH YEJIOBEKA,

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKA TMOHATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
OMMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JJIf
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKWCIBbIM ra3, aMMHAK, rameéHas
U3BECTh, HETallE€Hasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(OpMUPOBAHHOCTh YMEHUHN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKUCIECHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs ), XapaKTep CPEIbl B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh PUHAIIIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOANYECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XMMHWYECKHUX »3JIeMeHTOB |—4 mnepuonos Ileproanyeckoil cHUCTEMBI
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHOAaM U
rpynmam [lepuoandeckoi cuctemsl XuMuiyeckux 3jeMeHToB /1. 1. Menneneena;

chOpMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUUIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyroliux BEHIECTB, TEILIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHeW OKUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKkiMK, YYaCTHIO KaTaau3aTopa);



c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE M COKpPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMH UAYT 10 KOHIA;

c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHMM PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEICTBOM COCTABJIEHHS 3JEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIMu OT Pa3Iu4HbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAYYHBIX MPUHIUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIEHUSA C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHHH I'a30B MPU
XMMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM O0bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOIIMX B pEaKLUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEePOKCHUIA BOAOPOAA B MPUCYTCTBUH KaTaJIM3aTOpa,
ONpPENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO YHHUBEPCAJIBLHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaub»y U «HeMetannb») B COOTBETCTBUU C MpPaBWIaMU TEXHUKH
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX pPeaKIUil U POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIabTaTOB;



C()OPMUPOBAHHOCTb YMEHUN KPUTHUYECKU aAHAIU3UPOBATh XHUMUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHHUKaIu, IHTEpHET U Ipyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  MpaBWja  JKOJOTHYECKH
EJIeCO00Pa3HOTO0 TIOBEACHUS B OBITY WU TPYAOBOH JIEATEIBHOCTH B HEISIX
COXPAHEHHUsSI CBOETO 370pPOBbsl M OKPYKAIOLIEH NPUPOJHOW Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONIPEICIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [I/JIK, mosicHATs Ha mpuMepax cHocoObl YMEHBIICHUS H
NPEIOTBPAICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKa,

Ui 00Yy4aroUIMXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMEHHE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy:.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TeEM muppoBLIe
Ne n/m P Konrpoabnubie | IIpakTuueckue (undpp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM
[Ipeamer opranmdeckoit xumuu. Teopus
1.1 CTp OiHI/IH 0p TaHUYECKUX COE I/IHCHI/II§ A 3 bubmorexa HOK
' p p a ' https://m.edsoo.ru/ff0d2a6¢
M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenpHbIC YIIIeBOAOPOABI — alKaHbI 2 bubmorexa HOK
) pel yr A10poaL https://m.edsoo.ru/ff0d2a6¢
29 HenpenenbHble yrieBoaOpOAbI: aJKEHBI, 6 | bubmmnorexka HOK
’ AJIKaJUCHBI, aJIKUHBI https://m.edsoo.ru/ff0d2a6¢
bubmnoreka IIOK
2.3 A 2
POMATHHACCIHE YIIICBOAOPO/bI https://m.edsoo.ru/ff0d2a6¢
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U bu6nunorexa LIOK
2.4 3 1
ux nepepaboTka https://m.edsoo.ru/ff0d2a6¢c
Hroro no pazneny 13

Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust

3.1

Cnuprel. ®enon

3

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

39 Anpaerunpl. KapOOHOBBIE KUCIOTHI. 7 bu6nmmoreka [IOK
’ Croxubie 3QUpsbI https://m.edsoo.ru/ff0d2a6¢
bu6nmmoreka [IOK
33 Y THeBoE! 3 https://m.edsoo.ru/ffod2a6¢c
Hroro no pazgeny 13
Pasnen 4. A3oTcoaepikaime opraHudeckue coelMHeHus1
bu6nunorexa LIOK
4.1 A LA .b
MU AMHHOKHCIOTRL. bEti 3 https://m.edsoo.ru/ff0d2a6¢
Htoro no pazneny 3
Pa3zgea S. BoicokoMoJieKky/IsIpHbIe COeINHEHU S
bubnunoreka LIOK
5.1 I1 .K .B 2
HACTMACERL. RAYHYyIH. BoforHa https:/m.edsoo.ru/ff0d2a6c
Htoro no paznemny 2
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

11 KIIACC

HaunmenoBanmue pa3xejioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne i/ Kontpoabnbie  IpakTHueckune
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH bubmmoreka [JOK
1.1 u [lepuonnueckas cuctemMa XMMUYECKUX 3 https://m.edsoo.ru/ff0d2a6¢c
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemniecTBa. MHOrooOpasue 4 bubmmoreka [JOK
' BEIECTB https://m.edsoo.ru/ff0d2a6c
bubnunorexka LIOK
1.3 X 6 1 1
VIMHHECRHE peakii https://m.edsoo.ru/ff0d2a6c
Hroro no pazneny 13
Pa3nen 2. Heoprannyeckasi XuMust
bubnmorexa LIOK
21 Meraset 6 ! https://m.edsoo.ru/ff0d2a6¢
bubmunoreka IJOK
2.2 H 1 1
eMETaLIH ? https://m.edsoo.ru/ff0d2a6c
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX ) bubnnorexa [JOK
' BEILICCTB https://m.edsoo.ru/ff0d2a6¢
HUroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
bu6nunorexa LIOK
1 X 4
3 VIMITL T HSHD https://m.edsoo.ru/ff0d2a6c
Uroro no pazgeny 4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kontpoabubie = IlpakTnueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
[IpenmeTt opranuyeckoil XuMuu, e€ bubnnoreka [JOK
1 BO3HUKHOBEHUE, PA3BUTUE U 1 https://m.edsoo.ru/ff0d2a6¢
3HaUYEHUE
Teopust CTpOEHUST OPraHUYECKUX bubnnoreka [JOK
2 coenunennii A. M. byrnepoga, eé 1 https://m.edsoo.ru/ff0d2a6¢
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o KiaccupuKauu bu6mmoreka [IOK
OPraHUYECKHUX BEILIECTB. https://m.edsoo.ru/ff0d2a6¢c
3 Homenknarypa (cucremaruueckas) u 1
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BEILECTB
AJIKaHBI: COCTaB U CTPOEHUE, bubnnorexka [JOK
4 . 1
TOMOJIOTUYECKUH PAL https://m.edsoo.ru/ff0d2a6¢
Mertan u 3TaH — npocTenme bubnnorexka [JOK
5 1
MPEACTABUTENN aJIKAHOB https://m.edsoo.ru/ff0d2a6¢
6 AJTIKEHBI: COCTaB U CTPOEHUE, ) bubnuorexa [IOK
CBOMCTBA https://m.edsoo.ru/ff0d2a6¢c
7 DOTUJIEH U TIPONUIIEH — MpOCTeHIIne ) bubnmoreka [JOK

MNpEACTABUTCIIN AJIKCHOB

https://m.edsoo.ru/ff0d2a6¢c
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[TpakTrueckas padora Ne 1.

bu6mmoreka [JOK

«YTII€BOIOPOABD)

8 «IlonydeHue 3TUIEHA U U3YYEHHUE €T0 https://m.edsoo.ru/ff0d2a6¢c
CBOMCTB»
Aunkaguensl. byranuen-1,3 u bu6mmoreka [IOK

9 MetunoyraaueH-1,3. Ionyuenue https://m.edsoo.ru/ff0d2a6¢
CUHTETHUYECKOTO KayuyKa U pEe3UHbI
ATNKHUHBL: COCTaB U OCOOCHHOCTH bubnmoreka [JOK

10 CTPOEHUSA, TOMOJIOTUYECKUI PSI. https://m.edsoo.ru/ff0d2a6¢c
AneTuiieH — npocTenInn
IIPE/ICTaBUTENb aJIKUHOB

1 Bbruncnenus no ypaBHEHUIO bubnnorexa [HOK
XUMHYECKON peakiuu https://m.edsoo.ru/ff0d2a6¢c

12 ApeHsbl: GEH30J1 U TOTYOII. bubnnorexa [HOK
TOKCHYHOCTH apeHOB https://m.edsoo.ru/ff0d2a6c
I'enernyeckas CBS3b YII€BOIOPOAOB, bubnnorexa [JOK

13 MPUHAICKAINX K Pa3JIUYHBIM https://m.edsoo.ru/ff0d2a6¢
KJ1accam
IIpupoaHbIE HICTOYHUKHU bubnuoreka [IOK

14 YIJIEBOJAOPOIOB: IIPUPOIAHBIN a3 U https://m.edsoo.ru/ff0d2a6¢
NONyTHBIE HEPTSHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ nepepadoTKu
IIpupoaHbIE HICTOYHUKHI bubnuoreka [IOK

15 YIJIEBOJOPOOB: IPUPOAHBIN ra3 U https://m.edsoo.ru/ff0d2a6¢c
MOMyTHbIE HEPTAHBIE ra3bl, HEPTH U
MPOJYKTHI €€ nepepadoTKu

16 KonTponbHas pabora no pazzaeny bubnnoreka [JOK

https://m.edsoo.ru/ff0d2a6¢
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H];)CILGJ'IBHBIG OIHOATOMHBIC CIIUPTHI:

bu6mmoreka [JOK

17 METaHOJI U 3TaHoJI. Bonopoanas https://m.edsoo.ru/ff0d2a6¢
CBA3b
MHOroaToMHbI€ CITUPTHI: bubnuorexa [JOK

18
STWICHIVIMKOJIb U TIIULEPUH https://m.edsoo.ru/ff0d2a6¢
DEeHOJI: CTPOCHUE MOJIEKYJIbI, bubmuorexa [JOK

19 ¢buznvecKkne 1 XUMHUECKUE https://m.edsoo.ru/ff0d2a6¢
CBOMCTBA, IPUMEHEHUE
Anpaeruapl: GopManbIeTHI U bubnuorexa [JOK

20
areTanpaeru]. AeToH https://m.edsoo.ru/ff0d2a6¢
OIHOOCHOBHBIE TIPEIETBHBIE bubnuorexa [JOK

21 KapOOHOBBIE KUCIIOTBI: MyPaBbUHAs U https://m.edsoo.ru/ff0d2a6¢c
YKCyCHas
[IpaxTnueckas padora Ne 2. bubnnorexa [JOK

22 «CBolicTBa pacTBOpa yKCYCHOI https://m.edsoo.ru/ff0d2a6¢
KHUCJIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIIOTHI, bubnnorexa [JOK

23 Kak MPEICTABUTEIN BBICILIUX https://m.edsoo.ru/ff0d2a6¢
KapOOHOBBIX KUCIIOT
Mb11a KaK COJIM BBICHINX bu6mmoreka [JOK

24 KapOOHOBBIX KHCJIOT, UX MOIOIIEe https://m.edsoo.ru/ff0d2a6¢
JICHCTBUE
CrnosxxHble 3(hUpbl KaK MPOU3BOIHBIE bubnmoreka [JOK

25 KapOOHOBBIX KUCIOT. ['uaponus https://m.edsoo.ru/ff0d2a6¢
CIIOKHBIX 3(hHUpOB

26 Kupsr: runponns, NpuMeHEHHE, bubnnoreka [JOK

Ouos0ruuecKas pojb )KUPOB

https://m.edsoo.ru/ff0d2a6¢
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yI‘J’ICBO,I[bIZ COCTaB, KJ'IaCCI/I(bI/IKaHI/IH.

bu6mmoreka [JOK

27 Baxueliue npeicTaBuTeNu: 1 https://m.edsoo.ru/ff0d2a6c
TIII0K03a, PpyKTO3a, caxapos3a
Kpaxman u nemirono3a kak bu6mmoreka [IOK

28 1
MPUPOIHBIE TTOJIUMEPHI https://m.edsoo.ru/ff0d2a6c
KontposbHas paboTta mo pasaery bubmuorexa [JOK

9 «Kucnopoaconepxaiue | https://m.edsoo.ru/ff0d2a6¢
OpPraHUYECKUE COCTUHEHUS/
Bcepoccuiickas npoBepodHasi pabota
OO01mmas xapakTepuCcTHKa bubmmoreka [JOK

30 a30TcoJepaKalUX OPraHUIECKUX | https://m.edsoo.ru/ff0d2a6¢c
coenuHeHui / Beepoccwuiickas
MpoBepoyHasi paboTa

31 AMWHBI: METUJIAMUH U aHUJIUH 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE bubnuotexa [JOK
OPraHWYECKUE COCTUHEHMUS, UX https://m.edsoo.ru/ff0d2a6¢c

32 ouonornyeckoe 3HaueHue. Ilentuasl. 1
benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS
OCHOBHBIE TOHSATUS XUMUU bubmuorexa [JOK

33 . 1
BBICOKOMOJIEKYJISIPHBIX COCTMHECHUN https://m.edsoo.ru/ff0d2a6¢
OCHOBHBIE METO/IbI CHHTE3a bubmuorexa [JOK

34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN. 1 https://m.edsoo.ru/ff0d2a6¢
[InacTmacchel, Kayuykd, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Komrpoarinie | Hpaxririeckie H3yuyeHusi | oOpa3zoBaTejbHbIE
padoTbI padoTbI pecypest
1 XHUMHUYECCKUI AJIEMCHT. ATOM. 1 bubmuoreka [JOK
DneKkTpoHHas KOH(pHUTyparus aTOMOB https://m.edsoo.ru/ff0d2a6c
[lepuoanueckuii 3aKoH 1 bubnnorexa [JOK
Ilepuoguueckas cucreMa XUMHYECKUX https://m.edsoo.ru/ff0d2a6¢
2 anementoB J[. 1. Menpeneena, ux 1
CBSI3b C COBPEMEHHOM Teopue
CTPOECHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB bubnunoreka [JOK
XUMHYECKHAX IJIEMEHTOB U UX https://m.edsoo.ru/ff0d2a6c
3 COCIMHEHHH M0 TPYITIaM U TIEPUOJIaM. |
3HavYeHHE MEPUOIUIECKOTO 3aKOHA U
CHUCTEMbI XUMHUYECKHX DJIEMEHTOB
J.W. Menneneesa B pa3BUTUU HAYKU
Crtpoenue BemecTBa. XuMHUUYECKast bubnuotexa [JOK
4 CBsI3b, €€ BUJIbI; MEXaHU3MBI 1 https://m.edsoo.ru/ff0d2a6¢
00pa30BaHMs KOBAJIEHTHOM CBS3H.
Bonoponnas cBs3b
BanenTtHocCTb. bubmuorexa [JOK
DneKTpooTpUulaTeabHOCTh. CTEneHb https://m.edsoo.ru/ff0d2a6¢c
5 okucieHus. Bemectsa 1
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS
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IlousTue o AUCIICPCHBIX CUCTEMAX.

bu6mmoreka [JOK

6 HctrHHBIE U KOJUTOUHBIE PACTBOPHI. https://m.edsoo.ru/ff0d2a6¢
MaccoBas 10J14 BelllecTBa B pacTBOpe
Knaccudukanms 1 HOMEHKIaTypa bubnuorexa [JOK
7 HEOPraHWYECKUX COCIMHEHUN. https://m.edsoo.ru/ff0d2a6c
I'enernyeckas CBS3b HEOPraHMUECKUX
BELIECTB, Pa3JIMYHbIX KJIACCOB
Krnaccudukanus XuMHIeCKuX bubnuorexa [JOK
peakuuil B HEOPraHU4YECKON U https://m.edsoo.ru/ff0d2a6¢
g OpraHUYEeCKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB; 3aKOH
COXpaHEHHUs U MPEBPAIICHUS YJHEPTUU
MIPU XUMHYECKUX PEAKIIMIX
9 Ckopoctb peakiu. O6paTuMble bubnnoreka [JOK
peakiuu. XMMUYECKOE PABHOBECHE https://m.edsoo.ru/ff0d2a6¢
[TpakTuueckas pabora Ne 1. «Bnusaue bu6mmoreka [JOK
10 pas3InuHBIX (PAaKTOPOB HA CKOPOCTh https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKON PEAKIIUN»
DNEeKTpONUTHYECKAs JUCCOLUALIMS. bubnmnorexa [JOK
[MToHsTHE O BOJOPOJIHOM MOKa3aTesie https://m.edsoo.ru/ff0d2a6¢
11 (pH) pacTtBopa. Peakiiuu noHHoro
oOMeHa. ['uaponn3 opraHn4eckux u
HEOpPraHMYECKUX BEILECTB
OKHUCIUTEITbHO-BOCCTAHOBUTEITHHBIC bu6mmorexa [IOK
12 peaximu. [ToHsiTHE 00 ANIEKTpOITN3E https://m.edsoo.ru/ff0d2a6¢
pacIiaBoB U pacTBOPOB COJIEN
13 KonrtponbHas pabota no pasaeny bubnuorexa [IOK

«TeOpCTI/ILICCKI/IC OCHOBBI XUMHUH»

https://m.edsoo.ru/ff0d2a6¢
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Mertasibl, UX MMOJ0KECHHUE B
[Tepuonuueckoit cucreme
XHUMHYECKUX djeMeHToB /I, M.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

14
MeHeneeBa 1 0COOEHHOCTH CTPOSHUS
atromoB. O0mme puznyeckue
CBOWCTBA METAJLJIOB
CnutaBbl METaJLIOB. bubmuoreka [JOK
15 DNEKTPOXUMHYECKUN Psijt https://m.edsoo.ru/ff0d2a6¢
HaIlpsHKEHNUH METaJUIOB
XUMHYECKHE CBONCTBA BAXKHEHIITUX bu6mmoreka [IOK
16 METaJJIOB (HAaTpU, KaJuil, KaJIbLIUH, https://m.edsoo.ru/ff0d2a6¢
MarHui, aJJlOMAHAN) U UX
COCTUHEHUN
XUMHUYECKUE CBOMCTBA XpoMa, MEIU U bu6mmoreka [IOK
17 .
HUX COEIUHEHUN https://m.edsoo.ru/ff0d2a6¢
XHMHYECKHE CBOMCTBA ITUHKA, XKelle3a bu6mmoreka [JOK
18 .
U UX COEOUHEHUN https://m.edsoo.ru/ff0d2a6c
ITpakTryeckas padora Ne 2. "Pemienue bubnuoreka [IOK
19 OKCIEPUMEHTAILHEBIX 3a/4a4 10 TEME https://m.edsoo.ru/ff0d2a6¢
«Mertamb»"
Hemeramibl, nX monoXeHHUE B bu6mmoreka [IOK
[Tepuonnueckoit cucreme https://m.edsoo.ru/ff0d2a6¢c
20 XUMHUYECKUX djieMeHToB /1. M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aTOMOB
du3nvecKue CBONCTBA HEMETAJIIIOB. bu6mmorexa [IOK
71 Annotponusi HeMeTaJlIoB (Ha https://m.edsoo.ru/ff0d2a6¢c

npuMepe KUciaoposa, cepsl, hocdopa
U yTJIepo/a)
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” XUMHYECKHE CBOMCTBA raJIOr€HOB, bu6mmoreka [JOK
Cephl U UX COCTMHEHUI https://m.edsoo.ru/ff0d2a6¢

” XuMHYECKHE CBOMCTBA a30Ta, bu6mmoreka [IOK
dbocdopa u Ux coeTMHCHUI https://m.edsoo.ru/ff0d2a6¢

24 XHUMUYECKUE CBOMCTBA YIIIepo/a, bubmuorexa [JOK
KpPEMHUS U X COCTUHEHUHN https://m.edsoo.ru/ff0d2a6c

)5 [IpumeneHnne BaxKHEUIINX bubmuorexa [JOK
HEMETAJIJIOB U UX COeTUHEHUI https://m.edsoo.ru/ff0d2a6¢
O000I11IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHuii no teme «Hemeramnbiy. https://m.edsoo.ru/ff0d2a6¢c

26 Beruucnenus no ypaBHeHHSIM
XMMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKUE PACUETHI
[IpaxTuueckas padora Ne 3. bubnnorexa [JOK

27 «Pemienne 3KCIEpUMEHTAIBHBIX 33144 https://m.edsoo.ru/ff0d2a6¢
o Teme "Hemeramisl'"»

)3 KonrtponbHas pabota no remam bubnuoreka [IOK
«Metamns» u «Hemerauib» https://m.edsoo.ru/ff0d2a6c
Heoprannueckue u opraHudecKue bubnuoreka [IOK

29 kucinotel. Heoprannueckue u https://m.edsoo.ru/ff0d2a6¢c
OpraHUYEeCKHUE OCHOBAHUSA
AmdoTepHbIe HEOpraHU4eCcKue 1 bubnuoreka [IOK

30 OpraHuYecKue COCAUHEHU. https://m.edsoo.ru/ff0d2a6¢
['eneTnveckas CBsI3b HEOPTaHUUECKHUX
Y OpPTaHUYECKUX BEIIECTB

31 Ponb xumum B oOecrieueHnmn bu6mmorexa [IOK

9KOJIOTMYECKOH, SHEPreTHIeCKON 1

https://m.edsoo.ru/ff0d2a6¢
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MUIIEBON OE30IaCHOCTH, Pa3BUTHH
MEINIAHEI

[Ipencranenuss 00 0OMKX HAYYHBIX

bu6mmoreka [IOK

32 MPUHIMIIAX TPOMBIILIEHHOTO 1 https://m.edsoo.ru/ff0d2a6c
MOJTYYCHUST BOKHEHUIITUX BEIIECTB
1 YenoBek B MUpE BEIIECTB U | bu6mmoreka [IOK
MaTepUalioB https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
34 XuMus ¥ 3J0POBbE YEITOBEKA 1 hitps://m.c dsoclfru F0da6c
OBILIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpaMmal CpeaHeEro oﬁmero 06pa3OBava

1

Teopernueckre OCHOBbI OPraHNYECKOW XUMHUU

1.1

ChopMupoBaHHOCTH MPEICTABICHUA O XMMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpPA, POJIM XUMHH B TO3HAHUU
SIBJIGHUW TPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOUN s
pelieHus TMPAKTUYECKUX 3a7ad4 U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenne cucremMoll XMMHYECKHMX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraromye HOHATHUS (Monekyia, BaJICHTHOCT,
AJIEKTPOOTPHUIIATEIBHOCTD, CTENICHh OKMCIICHUS, XMMHUYECKast CBS3b,
MOJIb, MOJISIPHAs Macca, MOJIApHBIH OOBEM, YIJIEpOJHBIM CKEJeT,
(GyHKUMOHANBbHAS ~ TpyMNIa, pajudKald, H30MEpHs, H30MEpBHI,
TOMOJIOTHYECKUH Psil, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA- H
a30TCoJIepIKaIIUe COSAUHEHHs, OMOJIOrMYeCKH aKTHBHBIC BEIIECTBA
(YyraeBoJbl, KHpBI, OSIKH), MOHOMEp, TOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHHUs); TEOPHUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS opraHudeckux BeriectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHMYECKUH S3bIK XUMHUH, (DaKTOIOTHYECKHE
CBEIEHUSI O CBOICTBax, cOCTaBe, MOJYyYEHMH U 0Oe30MacHOM
UCIOJb30BAHUM BAXHEUIIMX HEOPraHMYeCKUX M OpraHMYeCKHX

BELIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YeIOBEKa

1.3

CdopMupoBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE IPU3HAKU
MOHATUN,  YCTAaHABIMBAThb HUX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIIME ITOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA H

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMHUIECKYIO CUMBOJIHKY
JUISL COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyIT OpPraHMYECKHX BEIIECTB W YpPaBHECHUM
XUMHYECKHX  peaklIuid, H3TOTaBIMBATh  MOJEIH  MOJICKYJ
OpPTraHMYECKUX BEIIECTB [UIsl WIIIIOCTPALUA HX XUMHUYECKOTO H

MMPOCTPAHCTBCHHOT'O CTPOCHUA




1.5

ChopMUpOBaHHOCTh YMEHWH YCTaHABIMBATH TPUHAIICKHOCTH
HU3YUYCHHBIX OPraHMYCCKUX BCHICCTB IO UX COCTaBYy U CTPOCHUIO K
onpeneaHHOMY Kjaccy (Tpymrne) CcoeauHEeHUU (yrJIeBOJOPOAIbI,
KHCJIOPOA M a30TCOJCPIKAILINE COSIUHEHHSI, BHICOKOMOJICKYIISIPHBIC
COCJMHEHUS), JaBaTh MM Ha3BaHUS TI0 CHCTEMAaTUYECKOH

nomenkiarype (IUPAC)

1.5

CdopmMupoBaHHOCTH YMEHHUS OIPENEATh BUABI XUMUYECKOM CBSI3U B

OpPraHMYECKUX COSAUHEHUSIX (OJMHApHBIE U KpaTHbIC)

1.6

ChopMUpOBaHHOCTh YMEHHS MPHUMEHATH: TOJIOXKEHUS TEOPUHU
CTpoeHHs oprannueckux BemectB A.M. bByTiepoBa ans o0bsicHeHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH

COXpPAaHCHUA MACChl BCUICCTB

Yraesogoponel.  Kucnopoacoaepxamme ©  a30TCOAEpKaIIUE

OpraHn4CCKHUeC COCAUHCHUA. BLICOKOMOJICKy.]'IHpHLIe COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHHMI NPUBOAUTH TPUBUAIbHBIE HA3BaHUS
OTJIEJIbHBIX OPraHUYECKUX BEILECTB (ITUJIEH, NPONMWIJIEH, alleTUJICH,
STUJICHIJIMKOJb, TIMLEPUH, (eHois, GopManbaerui, areranbIeru,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBAs KHCJIOTa, TIJIFOK03a, (QPYKTO3a, Kpaxmaj, LeJIIII03a,

[JIALKH)

2.2

ChopmMupoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE,
(dbu3MYecKne W XUMUYECKHE CBOWCTBA THIHYHBIX TPEICTABUTEIICH
pPa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
MpomnujeH, anerusieH, OyramueH-1,3, merunOyraauen-1,3, GeH301,
METaHOJI, ATAHOJ, dTUJICHTIUKOIIb, TIUIEPUH, (DEHON, alleTaIbIETU/,
MypaBbHUHAS U YKCYCHasl KHCJOTHI, IJIFOKO3a, KpaxMaJ, LeJUTI0JI03a,

aMUHOYKCYCHasl KUCJIOTa)
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C(I)OpMPIpOBaHHOCTI) YMCHUA UWIUTIOCTPUPOBATH 'CHECTHYCCKYIO CBA3b
MCKAY TUITNYHBIMH npeaACTaBUTCIIAMU Pa3INIHBIX KJI1aCCOB
OpTraHU4YCCKUX BCIICCTB YpaBHCHHUAMU COOTBCTCTBYIOIIIHUX

XUMHUYECKHX PEaKIHil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT
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ChopMUpOBaHHOCTH ~ YMEHHMS  XapaKTepU30BaThb  HCTOUYHUKHU
YTJIEBOIOPOAHOIO ChIpbs (HEPTh, MPUPOIHBIN Ta3, YToJb), CIOCOOBI
WX T[epepadOTKM U TPaKTUYECKOoe TNPHUMEHEHUE MPOJYKTOB

nepepaboTKu

XUMHUS U KU3Hb. PacuéTrl




3.1

ChopMHUpPOBAaHHOCT, YMEHHM BJIaJIETh CHUCTEMON 3HaHUU 00
OCHOBHBIX MCTOJAaX HAYYHOT'O IMO3HAHHA, HUCIIOJB3YCMbBIX B XUMHUU
IIpM U3YYEHUU BELIECTB U XUMHUYECKHUX SIBICHUN (HAOJIOJIEHUE,
WU3MEpPEHUE,  OKCIICPHUMEHT,  MOJICIMPOBAHUE),  HCIOJIh30BATh
CHCTEMHBIC XHMHYECCKHE 3HAHWUSA [UIS TPUHITHAS pEIICHUH B
KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIICCTBAMU U UX

MNPUMCHCHUCM

3.2

ChopMUpOBaHHOCTh yMEHHWH COONIOJIATh TpPaBUiIa TIOJH30BAHUS
XUMHYECKON TOCYH0H M J1ab0paTOpHBEIM O0OpYIOBaHUEM, a TAKKE
MpaBUIIa OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKITUSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYECKUX OIIBITOB
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CpopMHUpPOBAaHHOCT, ~ YMEHHMH  IUIAHUPOBATH W BBIMOJHATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHHUS] OPTaHMYECKUX BEIECTB
I[P HArpeBaHUU, MOJIyY€HHWE OSTUJICHA M H3YYEHHE €ro CBOIICTB,
KaueCTBEHHbIC PEaKIMU OpPraHUYeCKUX BEIIECTB, JIeHATypalus
OCJIKOB IIPU HArPEBAHHH, [IBETHBIC PEAKIIUU OEJIKOB) B COOTBETCTBUU
C MpaBUJIAMH TEXHUKH OE30MMACHOCTH TP OOPAIICHUH C BEIICCTBAMHU
U J1a0opaTOpHBIM O00OPYIOBAaHHMEM; IMPEACTABIATh PE3YyIbTaThl
XUMHUYECKOTO JSKCIIepUMEHTa B  (opMe 3amucu  ypaBHEHUI
COOTBETCTBYIOIIMX PEaKUUi U (GOpMYIHPOBATH BBHIBOILI HA OCHOBE

OTUX PEC3YJILTATOB
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ChopMUpOBaHHOCT ~ YMEHUH  NPOBOJAUTH  BBIUUCIEHHUS IO
XUMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA UCXOIHOTO
BELIECTBA WJIM NPOAYKTa pEaklUy MO HU3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOT'O U3 UCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I)

3.5

ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH aHaJIU3UpPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOTY4aeMyl0 M3 pPa3HbIX HCTOYHHKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTh YMEHHMH COOMIOAATh IpaBHa HKOJOTHYECKU
1enecoo0pa3Horo MoBeJAeHHUs] B ObITY M TPYAOBOM N€ATENbHOCTH B
LEISAX COXPAHEHUs CBOEro 3J0pPOBbS M OKPYXKAKOUIEH NPUPOIHOU
Cpelpl, OCO3HABATh ONACHOCTb BO3JEHCTBUS Ha KUBbIE OpraHU3MBI
OIIpEAEIEHHBIX OPTaHNYECKUX BEUIECTB, TIOHMMAs CMBICII TIOKa3aTes
I[IJK (mpemenpHO AOMYCTUMOM KOHIIGHTpPAllUM), TOSICHATH Ha
MpUMepax CrHocoObl YMEHBIICHUS M MPEIOTBPAICHUS] UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KUIACC




Kon
NpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmal CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Brnanenne cucreMOld XMMHYECKMX 3HAHUK, KOTOpas BKIFOYAECT:
OCHOBONOJIATAIOIINE TOHATUA  (XUMHUYECKUH  DJIEMEHT, aTOM,
AIIEKTpOHHasi 000JIoUKa aroma, S§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTD,
CTEIIEHb OKHUCJIEHUS, XHMMHYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJIIpHBIA O00BEM, KpUCTALTMYECKass pemiérka, TUIBl XUMHUYECKUX
peaxkuui (OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- u
SHIOTEPMHUYECKHE,  pEeaKIMd  HOHHOrO  OoOMeHa),  pacTBOp,
AIEKTPOJIUTHI, HEANEKTPOJUTHI, AJIEKTPOJUTUYECKAS TUCCOLMALNA,
OKHUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHUYECKOM PpEaKLUH,
XUMHUYECKOE  paBHOBECHE); TEOpUM W 3aKOHBl  (Teopus
ANEKTpOJIMTHYECKOU aucconmanuy, Ilepuognueckuit 3akon JI.U.
MenzeneeBa, 3aKOH COXpPaHEHHs  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  sI3BIK XUMHH, (DAKTOJIOTUYECKHE CBEICHHS O
CBOICTBaX, COCTaBe, MOJNYyYECHHMH U O€30MaCHOM HCIIOIb30BAaHUU
BRKHEUIIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOU

JACATCIIBHOCTH YCJIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIITE XAPAKTCPHBIC IMMPU3HAKH H
B3aUMOCBA3b H3YYCHHBIX HOHSITI/II>’I, MNPUMCHATE COOTBCTCTBYIOIHC
MOHATHUA IIpU ONHUCAHHUU CTPOCHUA U CBOICTB HCOPTraHNYCCKUX
B€IICCTB U HUX HpCBpﬁHICHHfI; BBIABJIATH B3aMMOCBA3b XUMHWYCCKHUX
3HaHUI C IIOHATHUAMUA u MMpEACTaBICHUAMU APyrux

CCTCCTBCHHOHAYYHbBIX NPCIMETOB

1.3

Brnanenue OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUsS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAOMIOfeHUEe, H3MEpEeHue, HKCIIEPUMEHT,

MO,Z[eJ'II/IPOBaHI/Ie)

1.4

CdopMupoBaHHOCTh YMEHHMH OMNPENENATh BaJEHTHOCTh M CTENEHb
OKHCJIEHUST XHMHMYECKUX 3JJIEMEHTOB B COEIUHEHHUAX Pa3JIMYHOTO
coCTaBa, BHMJI XHMMHUYECKOM CBSI3M  (KOBAJIEHTHas, HWOHHAsi,
MeTaJuIn4ecKas, BOJOPOHAS) B COETMHEHUSX, THIT KPUCTATITUHIECKOM
PEIIETKY KOHKPETHOT'O BEIlleCTBA (aTOMHAsl, MOJIEKYJIsIpHasi, MOHHAs,

MeTauThIecKas)




1.5

CdopMupoBaHHOCTb YMEHUI ONPEAETATh XapaKTep Cpeibl B BOJIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

ChopMupoBaHHOCT YMEHHS  KIACCH(PUIMPOBATh XUMHUYECKHUE
PEaKIMK 10 PA3TUYHBIM IPU3HAKAM (YHCITY ¥ COCTABY pearupyrommx
BEIIECTB, TEIIOBOMY J((}EKTy peakiuu, W3MEHEHHUIO CTeleHel
OKHCJICHHUSI ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIHMH,  yYaCTHIO

KaTaiui3aTopa)

1.7

ChopMUPOBAaHHOCTh YMEHHH COCTABJIATH YPaBHEHHS pPEaKIUN
Pa3JIMYHBIX THUIIOB, IOJHBIE W COKpPAIIEHHBIE YPaBHEHUS pEaKUUl
MOHHOTO OOMEHa, YYMTHIBasl YCJIOBHUSA, NMPU KOTOPBIX 3TU peakluu

HAYT 1O KOHIA

1.8

CdopmupoBanHOCTH yYMEHUN IIPOBOJIUTH peakuuy,
ITOATBEPKJAOLINE Ka4eCTBEHHBIN COCTaB pa3INMYHBIX
HEOPraHWYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM HOHBI,

MNPUCYTCTBYIOIINEC B BOAHBIX pACTBOPAX HCOPIraHNYICCKUX BCIICCTB

1.9

CdopMupoBaHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKHUCIHTEILHO-
BOCCTAHOBUTEIIbHBIX peakuuii IIOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THUX pCaKHI/Iﬁ

1.10

CdopMUpOBaHHOCTh YMEHUH OOBSICHATH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOHN peakluy OT Pa3InyuHbIX (PaKTOPOB

1.11

ChopMupOBaHHOCT yYMEHHH OOBACHATH XapaKTep CMELICHUS
XUMHYECKOI'0 PABHOBECHS B 3aBUCMOCTH OT BHELIHETO BO3/1EHCTBUSA

(mpunnun Jle HlaTensbe)

OO0m1as 1 HeOpraHU4ecKas XUMUs

2.1

CdopmupoBaHHOCTh YMEHHUI pacKkpbiBaTh cMbIcH llepuoanueckoro
3aKOHa JI.1. Menneneesa u JIEMOHCTPUPOBATH ero

CUCTEMATU3UPYIOIIYI0, OOBSCHUTENBHYID U IMPOTHOCTHYECKYIO

byHKIUHA

2.2

ChopMupOBaHHOCT ~ YMEHMH  XapaKTepu3oBaTb  3JIEKTPOHHOE
CTPOEHHE aTOMOB XMMMYECKHX D3JeMEeHTOB 1-4 mepuojos
Ilepponnueckoid  cucTeMbl  XHMHYeCKHMX  anemeHtoB  J.M.
MeHieneeBa, HCIIOb3Ys HOHATHS «S-, p-, d-3JIEKTPOHHBIE OPOUTATIY,
«QHEPreTUYEeCKHe YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COEAMHEHHH IO Mepuojam U
rpynmnaMm Ilepuogudeckoit cucrteMbl XUMUYECKHUX 3neMeHToB J[.H.

MenneneeBa
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CdopMHpPOBaHHOCT, YMEHUM XapaKTepU30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHUYECKHE CBOMCTBaA HCOPTraHNM4YCCKUX  BCHICCTB  PA3JIUYHBIX
KJIACCOB, TIOJITBEPKJIATh CYIIIECTBOBAHNE T€HETUICCKON CBS3H MEWKIY
HCOPraHMYECKUMHM  BEIIECTBAMH €  TIOMOINBIO  YpaBHEHHI

COOTBETCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ
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ChopMupOBaHHOCT YMEHHMH yCTaHABIUBATh IPHHAICKHOCTD
HEOPraHWYECKHUX BEIIECTB 10 UX COCTaBY K ONPEACIEHHOMY KIIacCy
(rpymme) coequHeHH (MpOoCThie BEIeCTBa — METAJUIbl U HEMETAIJIbL,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHU/IBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHUH UCIOIB30BaTh XMMUYECKYIO CUMBOJIUKY
JUId coCTaBleHUs (OPMYJl BELIECTB U YPaBHEHMH XMMHUYECKHX
peaxuuii, cucremarndyeckyro HomeHkinatypy (IUPAC) u TpuBuanpHble
Ha3BaHMsI OTJEIbHBIX HEOPraHMYECKUX BELIECTB (yrapHblii ras,
YIJIEKUCTBIA ra3, aMMUaK, raméHas M3BeCcTb, HEraméHas H3BECTb,

MUTHEBAs COJA, MUPUT U JPYTUE)

2.6

ChopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BELIECTB  Pa3IUYHbIX
KJIACCOB, MTOJITBEPK/1aTh CYIIECTBOBAHNE I'€HETUYECKOM CBSI3U MEXKIY
HEOPraHMYECKUMHM  BELIECTBAMU €  IIOMOILBIO  YpaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

ChopMupoBaHHOCT ~ YMEHMHM  IUIAHMPOBaTb U BBIIOJHATH
XUMUYECKUH SKCHEPUMEHT (pa3lio’keHHe IepoKCuaa BOAOpoJa B
IPUCYTCTBUH KaTaJIN3aTOPa, OIPEAEICHNUE CPEIbl PACTBOPOB BEILIECTB
C MIOMOMIbIO YHHBCPCAJIBHOTO HHAWKATOPA, BJIIMAHUC Pa3JTIUYHBIX
(GakTOpOB Ha CKOPOCTb XMMMUYECKOW PEAKIMH, PEAKLUHU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUU Ha CyabdaT-, KapOOoHAT- U XJIOPHI-
AHHUOHBI, HA KATUOH aMMOHUA, PCHICHUC JKCIICPUMCHTAJIBHBIX 3aaa4
o TemaMm «MeTaibl» U «HemeTraibl») B COOTBETCTBUH C ITpaBUIIaMU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BEleCTBAMU H
7a00paTOpHBIM ~ OOOPYJOBaHUEM;  NPEACTABIATH  PE3YJIbTAThI
XUMHYECKOIO 3KCIepuMeHTa B  (QopMe 3alucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuid U (HopMyIHpoBaTh BBHIBOJBI Ha OCHOBE

9TUX PE3YJILTATOB

2.8

ChopMHpPOBaHHOCT, yMEHHUH COOJIOATh TpaBWjIa TIOJb30BaHUS
XUMUYECKOW MOCyA0N M 1abopaTOpHBIM 00OPYIOBaHHUEM, a TAKKe
MIpaBuJia OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU

1O BBIIIOJHCHHUIO J'Ia60paT0pHLIX XUMHUYCCKUX OIIBITOB




2.9

ChopMHpPOBAaHHOCT, ~ YMEHHM  XapaKTEPU30BaTh  XHUMHYECKHE
IIPOLIECCHI, JIeXKAIllMe B OCHOBE IIPOMBILIEHHOTO MOIY4YEHUs CEPHOMN
KHCIIOTHI, aMMHUaKa, a TaKkke COPMUPOBAHHOCTH MPEIICTABICHUIA 00
oOLIMX Hay4HbIX MPHUHIMIIAX U JKOJOTUYECKUX Mpodiemax

XUMHYCCKOI'0 IIpOn3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHPOBAHHOCTH MPEACTABICHUN O XMMHYECKOW COCTABJISFOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJIM XHMUU B IO3HAHUHU
SBIICHUW TPUPOABI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOM IUis
pelIeHUsT TPAKTHYECKUX 3a/lad U DKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILICHUA K CBOEMY 3/10POBbBIO U HpHpOI[HOfI cpeac

3.2

ChopMupoBaHHOCTH ~ yMEHHA KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 HMH(OpMAIMIO, MOIYy4aeMyl0 U3 pPa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHHKaIUK, ceTh IHTEpHET U Ipyrue)
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ChopMupoBaHHOCTh yMEHHI cOOJNIOATh MpPaBUIIa SKOJIOTMYECKH
11€1€c000pa3HOro MOBEJACHUS B OBITY U TPYHOBOH JAEATEIbHOCTU B
HEeNsX COXPAHEHHs CBOETO 3/I0pPOBbS M OKPYKAIOIIEH MpUPOAHOU

cpebl
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Oco3HaBaTh OIACHOCTh BO3JICUCTBHS HAa JKUBBIE OPraHU3MBI
ONpeAeNEHHbIX BEIIECTB, MNOHUMAs cMmbIca Tnokazarens [IJIK,
MOSICHSITH Ha MIPUMeEpax CrocoObl yMEHbIIIEHUS U TIPEAOTBPAIICHHUS X

BpPEAHOT'O BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKa

3.5

ChopMHpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
MCIIOJIb30BAaHUEM TMOHSTHUSL «MaccoBas JOJs BEIIECTBA B PacTBOpPEY,
O0OBEMHBIX OTHOIIEHUH Ta30B MPH XUMHYECKHX PEaKIMIX, MacChl
BellecTBa WM 00bEMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
TEII0BOTo 3¢ (heKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI

BCIICCTB, MPCBPAIICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

1

TeOpeTI/I‘IGCKI/IC OCHOBBEI OpFaHH‘leCKOfI XUMHNHN

1.1

IIpenmer opraHUYecKOM XUMHUH: €€ BOZHUKHOBEHHE, PAa3BUTHE M 3HAUYCHUE B
MOJIyYEeHUM HOBBIX BEIIECTB M MaTE€pUaloOB. TeOopHs CTPOEHUS OPraHUYECKUX

coequuennit A.M. bytnepoBa, €€ OCHOBHBIC MOJIOKEHUS

1.2

CrpykTypHble (OpMYIBI OpraHMYECKHX BemlecTB. ['oMoJorus, u30Mepus.
XUMHYECKasi CBSI3b B OPraHMYECKUX COCJUHEHUAX — OJUHAPHBIE W KpaTHBIC

CBA3U. Hpe,[[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaI_[I/II/I OpPraHn4CCKHX BCIICCTB

1.3

Homenknarypa opraHuueckux COeJMHEHUH (CUcTeMaTu4ecKasi) U TpUBHAJIbHbIE

Ha3BaHUS BaXKHCHIIINX HpeILCTaBI/ITGJIef/'I KJIaCCOB OPraHUYCCKHX BCHICCTB

YTIeBogopoasl

2.1

AJKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTWUYECKUH psaa. MeraH U 3TaH —
IpOCTEHIINe MPEJCTaBUTENIN AJKAHOB: (U3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakMM 3aMeELIEHUs] M TOPEHUs), HAXOXJAECHUE B INPHUPOJE, NOJIydeHHE HU

IIPUMEHEHHE

2.2

AJNKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTujaeH u IIPOIMUJICH —
HpOCTGfIH.IPIC MMpEaACTaBUTCIIN AJIKCHOB!: (I)I/ISI/I‘-ICCKI/IG U XHMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUA, TaJTOIrCHUPOBAHUA, THUApATAllMM, OKHCICHHUA H

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U TPUMCHCHUC
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Anxanuensl: Oyranuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaxHeHIIHe
XUMHYECKHE CBOWCTBA (peakius nmonuMepusanum). [lonydenre cCHHTETHYECKOTO

KaydyKa W pEe3UHbI
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHUs], TOMOJIOTUYECKUN psifl. ALIeTUIIEH —
OPOCTEHIINKA MpelCTaBUTENb AalKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHUE U
XUMHYECKHE  CBOWCTBAa  (peakuMM  TUIPUPOBAHMS,  TaJOre€HUPOBAHUS,

ruaparanuu, FOpCHI/ISI), MOJIYYCHHUC U ITPUMCHCHUC

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOWCTBA
(peakuuy TrajoreHUpPOBaHUS W HUTPOBAHMS), IOJYYEHHE M IPUMEHEHUE.
Tonyon: cocraB, cTpoeHHe, (pU3MUECKHE U XMMUYECKHE CBOWCTBa (peakuuu
raJIoOreHUPOBAHUS U HUTPOBAHMA), MOJYUYCHHE U TMpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTHdeckas CBSI3b MEXKIY YIJIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K

Pa3IMYHbBIM KJ1acCcaM




2.6

[IpupoaHbple HMCTOYHUKH YIJIEBOAOPOAOB. I[IpupoaHbIii Ta3 W TNONyTHBIE
HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. CriocoOsl nepepadboTku HepTH:
IIEPETrOHKA, KPEKUHI (TEpMUYECKHM, KaTaJuTHUeCKuil), nuposus. ITpogykrsr
nepepadoTku He(TH, MX IPUMEHEHHE B IPOMBIIIJIEHHOCTHU U B ObITY. KameHHbII

yroJib U MPOIYKTHI €r0 nepepadoTKu

Kucnopoacoaepxaiiine opraHuuecKue COeUHEHUS

3.1

IIpenenbHble  ONHOATOMHBIE CHHUPTHl. MeETaHOI M 3TAaHON: CTPOCHHUE,
du3HYeCKMe W XUMHUYECKHE CBOWMCTBA (PEaKIMU C aKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOIAMU, TOpPEHHUE), MpUMeHeHHe. BoaoponHble CBSI3U MEXKIY
MOJIEKYyJIaMH CIUPTOB. J/IefiCTBHE MEeTaHOJIa U 3TaHOJa Ha OPraHu3M YeJIOBEKa.
MHOTroaTOMHBIE CIUPTHI. DTUICHIIIMKOIb U TIUIEPUH: CTPOCHUE, (PU3nvecKue
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICIOYHBIMU METAJJIaMU,
KaueCTBEHHAasl peaklisi HA MHOTOATOMHBIE CIHPTHI). JleiicTBHEe HAa OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC rIMOCprHa U OTUJICHIJTIMKOJIA

3.2

®DeHoM:  CTpOeHUE MOJICKYNbI, (HU3UYEeCKHEe ¥ XHUMHYECKHE CBOMWCTBA.

Tokcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U1 KeToOHbl. DopMabIeTH I, alleTalbACTH/l: CTPOCHHE, (PU3UIECKUE
U XUMHUYECKHE CBOWCTBAa (pPEaklMU OKHCICHHMS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), TIOJYyYEHUE U IPUMEHEHNE

3.4

OHOOCHOBHBIE IpeJieNIbHbIe KapOOHOBbIE KHCIOThl. MypaBbHHAsA U yKCYCHast
KHUCJIOTBI: CTpOeHue, (U3NYecKue U XMMHUYECKHe CBOICTBa (CBOMCTBa, 00IIue
JUISL KJlacca KHUCIJIOT, peakius 3Tepu(UKalvu), MOJy4eHHE U INPUMEHEHHE.
CreapuHOBas U 0JIGMHOBAsE KMCJIOTHI KaK MPEACTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. Mblia KaK COJIM BBICIIUX Kap6OHOBBIX KHCJIOT, UX MOIOIIICC JEeHCTBHE

3.5

CrnoxHbie 2QUPHI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['maponus xupos. [Ipumenenue xxupoB. bruonoruueckas ponib

AKHUPOB

3.6

VYrneBoabl: cocTaB, KJacCU(pUKaLUs YIiIeBOA0B (MOHO-, TU- U MOJINCAXApUIbI).
['moko3a — mpocreiiimuii MOHOCaxapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJIbI,
¢u3nueckue M XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE C THAPOKCHIOM
menu(Il), okucieHne ammmauHbIM ~ pacTBOpoM  okcuypa  cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHUE TIIIOKO3bl), HAXOKIEHUE B TIPUPO/JIE, TPUMEHEHHE,
O6uonorudeckast poiab. @orocuHTe3. PpyKTo3a Kak U3oMep riroko3bl. Kpaxman
U 1IEeJUI0JI03a KaK NMpUpoAHble noinuMmepbl. CTpoeHne KpaxMasia U LEIUTI0I03bI.
dusndeckue M XUMHUYECKHE CBOWCTBA KpaxMmana (TUIpOJN3, KadeCTBEHHas

PEaKIIHs C HOJIOM)

A30Tcozlep>1<a1uﬂe OpTraHU4YC€CKUC COCANHCHUA




4.1

AMUHOKHUCIOTHI Kak aMQoTepHble OpraHnyeckue coeAnHeHus. duznueckue u
XMMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha mpumepe riuiuHa). buonoruueckoe

3Ha4YeHHE aMUHOKHUCIOT. IlenTuasl

4.2

benkn Kak NIpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHud. IlepBuuHas,
BTOPUYHAS M TPETHYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, JCHATYpalKs, KAUeCTBEHHBIC PEaKIK Ha OeIKH

BBICOKOMOJ'ICKYJIHPHBIG COCAUMHCHUA

5.1

OCHOBHBIC TIOHSTUS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHMIA: MOHOMCD,
MoJIMMEp, CTPYKTYPHOC€ 3BCHO, CTCIICHb IMOoJIMMEPHU3alIH, CpEaHsaAa
MOJICKYJIsIpHasd Macca. OcCHOBHBIE MCTOAbI CHUHTE3a BBICOKOMOJICKYIISAPHBIX

COGI[I/IHCHI/Iﬁ — noJiMepus3aluAa U NOJIMKOHACHCAIUA

5.2

SKCHepI/IMeHTaHBHLIC MCTOABbI H3YYCHUS BCHICCTB U HUX npeBpameHI/Iﬁ:
O3HAKOMJICHHUE C 06pa3uaMH MNpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOrO KayuyKa U pe3UHbI

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

1.1

XuMudeckuil aneMeHT. AToM. Sapo aToMa, U30TOIbI. DIEKTPOHHAS 000JI0YKa.
DHepreTudyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-DTIEMEHTHI.
OcobOeHHOCTH pacipeiesIeHUs SJIEKTPOHOB TI0 OPOUTAIISIM B aTOMaXx AJIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

[lepuonnueckuit 3akoH u Ilepuonuueckas cucteMa XUMHUYECKUX HJIEMEHTOB
J.1. Menneneena. CBsi3b nepuoANUECKOro 3akoHa u [leproanueckoit cucteMbl
XUMHYECKHX d1eMeHTOB J[.M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHX DJJIEMEHTOB M
0o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U MEepHOJaM.

3HaueHue NepruoINYECcKOro 3aKkoHa B pa3BUTUU HAYKH




1.3

Ctpoenne BemecTBa. XUMHYECKas CBsI3b. BHIbBl XUMHUYECKOH CBSI3U
(xoBaJIGHTHasi HENOJISIpHAsl W TOJSpHAas, WOHHAs, MeTauinyeckas). VoHbL:
KaTHUOHbl M aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM XUMHYECKON

cBs3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMSI. 3aKOH ITIOCTOSHCTBA
cocTaBa BellecTBa. THUIBI KpUCTANIMYECKUX PEETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KpPUCTAUIMYECKOW pewmérku. lloHsatue o aucnepcHsIx
cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBasi 10JIsl BELIECTBA B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa

HCOPraHNYCCKUX BCIUICCTB

1.7

Xumudeckas — peaknusa.  Kiaccudukammss — XUMHYECKHX — peakIUid B
HEOPraHUYECKOW M OPraHUYECKON XMMUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXpPaHCHU U MMPEBPAIICHUA SHCPTIUU IIPU XUMHUYCCKUX PCAKITHAX

1.8

CkopocTb peakiyu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OOparumbie peakiuu. XUMHYECKOe paBHOBecue. DakTOPbI, BIMAIONIME HA

COCTOsSIHME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

OnexrponuTuyeckas auccouuanus. CuipHble U ciadble ekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCNAs, HEWTpanbHas, MieIo4yHas. Peaxnun

HOHHOI0 OOMEHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pe€akuuu

HeopraHquCKaﬂ XUMUA

2.1

Hewmeramnsl. [Tonoxenne HemeTawioB B [lepuoanueckoi cucteMe XMMUYECKUX
anemeHToB J[.M. MenaeneeBa 1 0cOOEHHOCTH CTpOeHHs aTOMOB. Du3nUecKue

CBOIMCTBAa HEMETAJIOB. AHJ’IOTpOHI/IH HEMCTAJJIOB (Ha puMepe KucJaopoaa,

cepsl, hocdopa u yriepoaa)

2.2

XUMUYECKHE CBOICTBA BaKHEHIIMX HEMETAIOB (TalOreHOB, CEPhl, a30Ta,
dbochopa, yriaepoma ©u  KpeMHHS) UM UX  COCIUHEHUH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KHUCIOT, BOJOPOAHBIX coenuHeHuil). [lpumenenue

BaXKHEUIINX HEMETAJIOB U UX CO€IUHEHNN

23

Meraubl. [lonoxenue meramnoB B lleproanueckoil cUCTEME XMUMHUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04YEK
aTomoB MeTajuioB. O0mue Gpuznueckre cBoicTBa MeTaIIOB. CTUTaBhI METAILIOB.

3J'ICKTpOXI/IMI/I‘-ICCKI/II71 pAax HaHpH)KCHI/Iﬁ MCTAJIJIOB
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XWMHYECKHE CBOWCTBA BAKHEWIINX METAJUIOB (HATPHUH, KaJlWl, KalbIUH,
Mar"uii, aJIFOMAHHN, IIHHK, XpOM, XKeJle30, MeJlb) U UX coequHeHui. OOmue

Croco0BI NOTy4YeHUs1 MeTaioB. [IpuMeHeHre MeTaioB B OBITY U TEXHUKE

2.5

I'eneTnyeckas cBI3b HCOPTraHNYCCKUX BCUICCTB, IPUHAMJICKAIIUX K pa3JIMYHbIM

KJj1accaM

XUMUS U )KA3HDb

3.1

Ponp xumum B 0oOecniedeHHH 3KOJIOTMYECKOM, SHEPreTHUYECKOM U MUIIEBOM
0€30MMacHOCTH, Pa3BUTHH MeAUIUHEL. [[OHSATHE 0 HAYYHBIX METO/aX MMO3HAHUS

BCIIECCTB U XUMHWYCCKUX pCaKHI/Iﬁ

3.2

[IpencraBiennst 00 0OMIUX HAYYHBIX MPHUHIIUIIAX TPOMBIIUICHHOTO MOTy4eHUS
BOXHEHIIMX BEUIECTB. YEJIIOBEK B MUPE BEIIECTB U MATEPUAIOB: BAXKHEUILINE
CTPOUTEIIbHBIE MaTepuaibl, KOHCTPYKLIMOHHbIE MaTepuajbl, KPaCKH, CTEKJIO,
KepaMuKa, MaTephayibl JJI AJICKTPOHUKH, HaHOMAaTepHUasbl, OPraHUYECKUE U

MUHEpaJIbHbIE y100peHus

33

XumMusa u 300POBLC UYCIOBCKA: IIpaBHJIa HMCIIOJB30BAHUA JICKAPCTBCHHBIX
InpeIriapaTtoB, IIpaBuUjia 0€30IaCHOT0 HCIIOIL30BaHUSA IpcIriapaToB OBITOBOM

XHWMHHU B HOBCCI[HCBHOﬁ KHU3HU
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