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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOmero o0Opa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3yonXx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOorpaMMbl 10 XUMHUH, K OINPEAEICHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
CoJlep KaHMs, pPe3yJbTaTOB OOy4deHUss W TPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBITTYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIMM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB NPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KyIbTYphI
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U IpupoaHO# cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYarolMXcs Ha
YPOBHE CpeIHEro o01iero o0pa3oBaHus cpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEIECHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM creuu(puKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOILI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKe C YUETOM OOIIMX IEeH W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHME€ CHCTEMBl CpPEAHEro  OOIIero
oOpazoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU IPUMCHCHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HM KaxJaoro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBBSL.

B cooTBercTBUM C OOIIMMU MHEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM i  BBIPaOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B PA3JIMYHBIX 00JIACTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuueckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHHWM MO HEOPraHWYECKOW XMMHUU (C BKIIOUEHHWEM 3HaHUM U3 00IIel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PAcCMOTPEHHUS BCEr0 MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «Opranumdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B MporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYEHHIO YYeOHOro Marepuajiia U 0O0yCIIOBJIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOpPETUYECKUX YypOBHsIX. Tak, B Kypce OPraHMYECKOM XHUMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXMMHUYECKHX U DJIEKTPOHHBIX
MpEACTaBICHUM O CTpOeHNH BelecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHUs MEPBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpWBaeTCs H3Y4YEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» OOyYarolmMuMCsl TMPEIOCTABIISICTCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETECOPETUUECKUX U METOJ0JOTHYECKUX MO3UIUMT,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01IaromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BellleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHH, a TAKKE€ O XMMUYECKHX PEaKIUSAX, UX CYLIIHOCTH M
3aKOHOMEPHOCTSX MPOTEKAHUs JONONIHsIeTCs B Kypceax 10 u 11 kinaccoB anemenTamu
CoJlep KaHMs, UMEIOIIMMU KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C JAPYTMMHU HayKaMw,
pPacKpBIBaIOT €€ POJIb B O3HABATEIBHOM U MPAKTHYECKOW EATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX IHpoOJieMax, CBSA3aHHBIX C XHUMHEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIMIO U TPUMEHSITH €€ JJIs IONOJHEHUS] 3HaHUH,
pELICHUS] HHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIIBHBIX HCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHue y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YUYECHHS
OpPUEHTHPOBAHO Ha (popMHUpOBaHHE y 00YyUaIOIIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKuX KaK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YyCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOECHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUN MyTEM IKCIIEPUMEHTA
U pELICHUS MPOTHBOPEYMH MEXIy HOBBIMU (DAKTAMU M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmimaHe pemeHus 3aJad  BOCIHTAHMS, PpA3BUTUS U COLMAIM3ALUU
OoOy4JaromMxcss NPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs MpoO0jeM, TMOHCKa, aHaiu3a U 00pabdOTKU
uH(popMalMy, HEOOXOAUMBIX [UJIi TNPUOOPETEHUS OMNbITa MPAKTHUYECKOW U
VCCJIEIOBATENBCKON JI€ATEIBHOCTH, 3aHMMAIOUIEN BAXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CpPETHEr0 00Iero o0pa3oBaHus, MPHU OINpEAeICHUN
COJIEPKATEeJIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKON HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JESATEIbHOCTH YE€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIaBHBIMU LEISIMH HW3yUeHHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk  BaKHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BEIIECTB M XUMHYECKHUX PEaAKITNil, HEOOXOIMMBIX JIJIsI MPUOOPETEHNS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMUYECKUX SIBICHUN, WMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOTIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, coziepxkaTesibHasi XapaKTepUCTUKA LIeJIeH U 3a7a4d U3y4eHHUsI
IpeaMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. Ceroms B
MIPETIOIaBaHAH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEAIOYTECHIE MPAKTHISCKON
KOMITIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30oBaTeIbHOM OpraHu3aliy, BIIAJICIONIET0 HE HaOOpoOM
3HaHWHM, a (QYHKIMOHAJIHLHON TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMCHHIMHU
aKTUBHOTO TOJyYEHHUs 3HAHUN U IPUMEHEHUS WX B PEATbHOU JKU3HH JUIS PEIICHUS
MPaKTUICCKUX 3a]1a4.

B cBs3u ¢ 3TUM TIpu U3yUueHUU TpeIMeTa « XUMHUS) JOMUHHUPYIOIEE 3HAUCHHE
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanTanus 0O0yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMIUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINH), WMECIOIINX YHHUBEPCAJTLHOE 3HAUCHHUE Ui Pa3IMYHBIX BHJIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMBIX ISl IPUOOPETEHHMS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe JUIsI OINCHKH C TO3HMIMA SKOJOTHYCCKOMN
0€30IacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX MTPOIIECCOB HA OPTaHU3M
YeJIoBeKa U MPUPOIHYIO CPEIy;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSTEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBHH C )KM3HEHHBIMU MTOTPEOHOCTAMU, UCITOIH30BAThH
COBpeMEHHbIC MH(POPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW U
HAYYHO-TTONYJISIPHON HH(POPMAIIH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0IF0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XUMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTaHHE Yy OOydYarommxcsi YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMoOHaIBLHOTO MPUPOIOIOIBE30BaHNS, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXpaHEHHUs IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPHUPOJIC M CBOEMY 3J0POBBIO, a TakK)Ke MPUOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYCHHBIX 3HAHMHA IS TPHHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBDY.

OO1ee Yrciio 9acoB, OTBEAEHHBIX IS U3YUCHHSI XUMUH, Ha 0a30BOM YPOBHE
cpemHero obmero oopazoBaHus, coctaBiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. BytnepoBsa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYEeCKUX BemlecTB. [ omoisiorus, wu3omepusa. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukauu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyecKkas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEIIECTB M WX NPEBPALICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMK OpraHUYECKUX BEIIECTB U MaTepUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKHX BEIIECTB, HAOJIOJEHUE K OIUCAHUE
JIEMOHCTPAllMOHHBIX OMBITOB IO MPEBPALICHUID OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IJiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psaa. MeraH W 3TaH —
MPOCTEUINE TPEICTABUTENN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amenieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, TMOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpATallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOyYeHUE U TPUMEHECHHUE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Psil. ALICTHIICH
— TPOCTEUINHNN MPEeACTaBUTENh aJKUHOB: COCTaB, CTPOCHHE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHUs]), MOJyYeHUE U TPUMEHEHHUE.

Apennl. benzon: coctaB, crpoeHue, QpuU3NUECKHEe W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpuMeHeHue. 1o1yon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYyeHue u npumerenue. TOKCUIHOCTh apEHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAIMMMHA K PA3IUMYHBIM
KJIACCaM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpupomHblli ra3 W IOIyTHBIE
HeTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), TUpoau3. IIpomyKkTel
nepepaboTku He(pTH, UX MPUMEHEHNE B MIPOMBIIIJIEHHOCTH U B ObITy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUM:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbl, KoJuiekuuu «HepTe»
1 «YTOJb», MOJIEINPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TAJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: OJyUYEHHUE ITUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUs

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOWMCTBA (peakUWW C AaKTUBHBIMU METaJlJIaMH,
rajJjior€eHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BoopoaHble CBS3H MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe cnupThl). [leficTBue Ha
opraHusM yenoseka. [[pumeneHnre rmmuepruHa U STUIIEHTJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U Kemowuwvl. DopManmpaerus, auneTanbACTHI:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (pU3nueckre u XMMUYECKUEe CBOMCTBA (CBOWCTBA, O0IIME AJIs
KJIacca KUCTIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [uaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBonpl: cocTtaB, kiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS




MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucieHne aMMHuadHBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIIeHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MPUMEHEHHE, OMOJIOTrHYecKast poJib.
®dotocunre3. PpyKTo3a KaK U30MEp IIIOKO3bI.

Kpaxman u menniono3a kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIepUMEHTABHBIE METOABl H3YYCHHs BEIIECTB M HX MPEBpAILCHUI:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KaueCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcumom wmeau(ll), B3ammopeiicTBUE Kpaxmalla € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHnYecKue coeAuHeHNs . PU3ndYecKue u
XMMHYECKHE CBOMCTBA aMHHOKMCIOT (Ha mpuMepe riuuuHa). buonormueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTusr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M UX MpEBpalleHU:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OEIKOB MPH
HarpeBaHUM, [IBETHHIC PEAKIIUU OEITKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YEHHs] BEIIECTB M MX MpEeBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4dyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSA3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIUX €CTeCTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TIOHATUU, SBISIONIMXCS CUCTEMHBIMU JUIS OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
HU3MEpPEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwusuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
dboToCcHHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCTKH, YIJICBOIBI, KHUPHI,
bepMeHTHI).

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

TexHoNmoTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHHS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHbBIE U KOCMETUUECKHE TMpernapaThl, MaTEpHAIIbl U3
HCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYEeCKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepnoanueckuii 3aKoH U [lepruoanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHAa W [leproanyeckoil CUCTEMBI
xuMuaueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEPUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHsI KOBAJIEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. |HIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.



[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenkiatypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUU MPU XUMUUECKUX PEAKIIHSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutryeckas nucconuanua. CuibHbIe U ciiadble d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C IOMOIIbIO YHUBEPCATILHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnble 3anaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBas AOJIS
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaiuioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJoreHoOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuoguueckoit cucreMe XMMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue gusnyeckue coicTBa MetamuioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.



XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, Kaluil, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUM.

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

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKINM «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00pATOPHBIX OMBITOB (B3aMMOJCIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM 00OBbEMaA ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00€cCreueHUN SKOJOTUYECKOM, IHEPTreTUYECKON U TMUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUATIOB: BAXKHEHIIME CTPOUTEIbHbBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MATEpHalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuanbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

Xumus ¥ 3I0pOBbE YEIIOBEKA: MpaBWia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiIa 0€30MaCHOTO UCIIOJIb30BAHUS MIPENapaToB OBITOBON XUMUH B
MMOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  W3YYECHUH OOmEeH
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX EeCTECTBCHHO-HAYYHBIX TOHATHH, TaK W TOHATUAN, SIBISIONUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusukKa: MaTepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEJIMYMHBI U €AUHUIIBI UX
WU3MEpPEHUSI, CKOPOCTb.



buonorus: kineTka, opraHu3M, JKocHcCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

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

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTYprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUIEHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W TOpeIMETHbIM). HaydHO-MeTOoau4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KM€ MOTUBALIUU K OOYUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MHPUCYLIMMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYypbl U CLIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCsA B
€AMHCTBE Y4YEOHOW M BOCHUTATEIbHOW JAESATENbHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIo OOIIeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ICSITEIbHOCTH NP CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€UYCCTBEHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yIbTaT
JUIMTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
nH(pOpMaIIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TIpaBWJI 0e30macHOr0 OOpallleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEHICHUM MPAKTHUYECKUX 3aj]a4
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOIAM TPyJa U PE3yabTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymieli mpodeccun W peanm3ari COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rM4eCcKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKH TIeJIECOOOPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIIIMX BpEIl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYUsl PA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUA AaKTHUBHO MPOTUBOCTOSTH HACOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUpPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIIUJIEHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peUIeHUU MpoOJeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOU
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAMTPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCICYCHUH YCIOBUN
YCHEUTHOTO TPY/Ia U AKOJOTUYECKU KOM(POPTHOM KU3HU KaXKIOTO YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TpPaMOTHOCTH: TIIOHMUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIS aHAIu3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U



MPOUCXOASIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IS0 MTOTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHHIO M UCCIIeIOBATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YpOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIE TS dbopmupoBaHUs MHPOBO33PEHUSA oOy4Jaronmxcs
MEXKIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa MW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
poliecc, CUCTeMa, Hay4YHbI (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaronXcs;
COCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABaTEeJIbHBIMH
HeHCTBUAMM:

1) 0a3oBble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIu3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpPEAEATh LENU JEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKHU TMOHSITUW W YCTAHABIMBATH MX B3aWMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTIEIbHBIX (PAKTOB U
SIBJICHUU

BBHIOMpATh OCHOBAaHUA M KpUTEpUU IS KIAacCU(UKAMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXKIeHUs1 (UHIYKTUBHBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIC TTPEICTABICHUS] — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4ecKkas popmyiia, ypaBHEHHE XUMUYECKON peaKiuu
— MPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE IeiiCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENTLHO C(OPMYyIUpPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynibTar, (opMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATETbHOCTH, TPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



bopMyIMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHPOpPMAIUM, HEOOXOAWMOW JJIsI BBIMOJHEHHUS YYEOHBIX 3ajay
OTpeENEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(pOpMaIMeli: MPUMEHATh MEXIpPEIMETHbIE ((HDU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBjaieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI B XOJC IHAaIora W/WiH
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/JIOKEHHOMN 3a]/1a4H;

BBICTYNIaTh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOThI MO UCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro mpoekTa u GopMyIUpOBaTH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJbLHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NeATEebHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIEIOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIM XMMUU B TIO3HAHUHU SIBJIEHUM IPUPOJIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (HYHKIIMOHAJIBHOM
IPaMOTHOCTH, HEOOXOUMOM /IJIsi pEHIeHUs] TPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOHOM Ccpeie;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpallEéHHAas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATbHAS TPYIINA, paaIuKall,
M30MEpHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJEpKAIIME COCAUHEHUSA, MOHOMEp, IIOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMsI); TECOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIUE B OCHOBE MOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYECHUU U
0e30MacHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIBHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE NPU3HAKKA TOHSTHIA,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUSA MPH
ONMCAHUU COCTABA, CTPOCHHUS U IIPEBPALIECHUN OPraHUYECKUX COCIUHEHMNM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3rOTaBJIMBATh MOJIEIM MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJI WIUIFOCTPALMUA UX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJICKHOCTh HU3yYEHHBIX
OPTaHUYECKUX BEIIECTB II0 HMX COCTABY M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaThb UM HAa3BaHUS IIO
cuctematudeckoit HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMS OTACJBHBIX OPraHWYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATUJICHTJIMKOb, TIULEpUH, (eHol, (hopManabaeru, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPaTHBIC);,

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHUS MACChI BELIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHME CBONCTBA THUIMYHBIX MPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpraHMYeCcKUX BeIlecTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmiI0yTaaueH-1,3, 6eH301, METaHOII, ITAHOJ, STHJICHTJINKOJb, TIALEPHH, (HEHOI,
aleTanbIeTu, MypaBbUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJII0J103a,
AMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHWMUYECKUX PEAKIUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (He(PTh, MPUPOIHBIIA Ta3, Yrojb), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUUYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIEHUS [0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeakIMU 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WIH [IPOJYKTOB PEAKIUN);

c()OPMUPOBAHHOCTh YMEHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METO/JIaX HAyYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU IPU U3yUYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMHUYECKHE 3HAHUS Uil MPUHATHS pEUIeHUuH B
KOHKPETHBIX JKU3HEHHBIX CUTYyallMsIX, CBSI3aHHBIX C BeIIeCTBAaMM U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIbITOB;

C(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBINOJHATE XUMHUYECKUHN
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUMU, MTOTYUEHUE
ATUJIEHA U U3YYEHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEUIECTB,
JieHaTypanus OeJIKOB MPU HArpEBaHWUH, IBETHBIC PEAKIIUK OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMU TEXHUKM O€30MacHOCTHM MpH OOpalleHWHd C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYZAOBaHUEM, TMPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIUX pEAKUHUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHpopmaiuu, MaTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B IENSIX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



ONACHOCTh BO3JICHCTBUS HA JKUBBIC OPTraHU3MbI OIPEICIEHHBIX OPTaHUYCCKHX
BCIIECTB, MOHMMAas cMbIca Tokaszatens I[1JIK, moscHsATh Ha mpuMepax CrocoObI
YMEHBIIICHUS M NPEJOTBPAICHUS] WX BPEIHOTO BO3JCHCTBUS HA OpraHHU3M
YeIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHMS BEIICCTB U
XUMHUYECKHX SIBJIICHUI;

Ui CHETbIX H CcHa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbeHO-TOUCUHYIO0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmicu XMMHYECKHX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIias U HeopraHuyeckas
XUMUSD» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B TIO3HAHUHU SIBIICHUU IPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM JJIsi PEHICHUs] TPAKTUYECKUX 3a]ad M IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHWM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMHUYCCKHH 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl ~ XUMHUYECKUX  PEAKUIUM, PacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMUYECKON peakiud, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoanueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKallUe B OCHOBE MOHUMAHMS NMPUUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUM, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE MPU3HAKK TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
cocTaBiieHuss (OopMyJa BEIIECTB M  ypPaBHEHUM XUMHUYECKUX  PEaKIlui,



cucremaruieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh M CTENIEHb OKHCJICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJsipHas,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpebl B BOJHBIX pACTBOPAX HEOPraHUYECKHX
COCIUHCHUM;

c(OpMUPOBAHHOCTD yYMEHUI yCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUW PACKPBIBATh CMBICH MEPUOANYECKOr0 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb SJCKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX JJeMeHTOB 1—4 mnepuonoB Illepuonnueckoi cucTteMsl
xumMuueckux syemeHToB JI. M. MenngeneeBa, MCIONB3ysAd MHOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTHU
VU3MEHEHUS CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHOAaM U
rpynmnam llepuonnueckoi cucremsl xuMudeckux nemMeHToB . 1. Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3NUYHBIM TpPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMHPOBAHHOCTh YMEHHUM COCTABJISATh YPABHEHUS DPEAKIUN pPa3THMUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IPOIIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MIOHSITUSL «MACCOBas JI0JIsS BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKAX PEAKIUAX, MACcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB, TEIJIOBOro 3¢ (deKTa peakiiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBWIIA TTOJIb30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMUYECKHM
DKCIIEPUMEHT (pa3jioyKEeHHEe TMEepPOKCHIA BOJOPOJa B MPUCYTCTBUU KaTald3aTopa,
OTIpEJICTICHNE CpPeabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKITUH,
peakiuy MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metamey U «Hemeramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILlEHUH ¢ BEUIECTBAMHU U JIa0OPAaTOPHBIM 000PYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PeaKInii U (OpMyIUpPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKA aHAIM3HPOBATH XUMHUYCCKYIO
uHOpMAITMIO, TOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  JKOJOTUUYECKH
11e71eco00pa3HOr0 TOBEICHUST B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXpaHEHHUSI CBOETO 3JI0POBBbS W OKPYKAIOIICH MPUPOTHON CpElbl, OCO3HABAThH
OITACHOCThH BO3JICHCTBUS HA JKUBBIC OPTAaHU3MBI OTIPEICIEHHBIX BEIIECTB, ITOHUMAs



cmpicnt mokazarens IIJIK, moscHAT, HAa mpuMepax CHocoObl yMEHBIIEHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OpTaHU3M UYEJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CHENbIX M CHAa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnuuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM (uudpossbie)
Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
Xumus 10 kiacc.
[Ipeamer opranndeckoit xumuu. Teopust OI'AOY BO
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3 «I['ocynapcTBeHHBII
M. bytieposa YHUBEPCUTET
IIPOCBELICHUS»
Hroro no paszneny 3
Pa3nea 2. Yraesogopoasnl
Xumus 10 kiacc.
OI'AOY BO
2.1 [IpenenbHbIE YrIeBOAOPOIbI — AJTKAHbI 2 «["ocynapcTBeHHBIN
YHUBEPCUTET
MIPOCBELICHUS»
Xwumus 10 kiacc.
HenpenenbHble yriieBOAOPOIbI: aTKEHBI, PrAOY BO
2.2 6 1 «["ocynapcTBeHHBIN
aJIKa/INeHbI, aJTKUHBI YHHUBEPCUTET
MIPOCBELICHUS»
Xumus 10 kiacc.
2.3 ApoMaTudeckue yriieBoa0pObl 2 OI'AOY BO

«l"ocygapCTBEHHBIM




[IpupoaHbie HCTOYHHUKH YTIIEBOJAOPOIOB

24
1 UX mepepadboTKa

Utoro no pazneny 13

YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 10 kiacc.
OI'AOY BO
«I"ocygapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

Pa3znen 3. Kuciiopoaconep:kaiue opranuieckue coeTnHeHHs

3.1 Cruptel. ®enon 3

3.9 Anbnernasl. Kap6oHOBBIE KHCTOTHI. 7
' CnoxHbie dGUpbI

3.3 VrneBoabsl 3
Hroro no pa3zneny 13

Xumus 10 kmacc.
®I'AOY BO
«["ocynapcTBeHHBIN
YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 10 kiacc.
OI'AOY BO
«l"ocynapcTBEHHBII
YHUBEPCUTET
IIPOCBEIICHUS»
Xumus 10 kiacc.
OI'AOY BO
«l'ocynapcTBEeHHBII
YHUBEPCUTET
IIPOCBEIICHUS»

Pasznen 4. A3oTcoaepikanue oOpraHuyeckue coeIuHeHus




Xumus 10 kiacc.

®I'AOY BO
4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3 «['ocynapcTBEeHHBIN
YHHUBEPCHUTET
MIPOCBEILCHHS»
Hroro no pazaeny 3
Paspnen S. BeicOKoOMOJIeKY IS pHbIE COCIUHEHUS
Xumus 10 kiace.
®I'AOY BO
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 «["ocynapcTBeHHBIN
YHHUBEPCHUTET
MIPOCBEILICHHS»
Utoro no pazneny 2
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11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMblI

Ne i/

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKHAX
anemenToB /1. I. Meneneena

12 Crpoenue BemiectBa. MHOroo6pasue
' BEILIECTB

1.3 XUMHYECKUE PEAKITUN

Hroro no pazneny

Pa3nea 2. Heopranuyeckasi Xumust

13

Xumus 11 kmacc.
OI'AOY BO
«I['ocynapcTBeHHBIN
YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 11 kmacc.
OI'AOY BO
«I"ocygapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 11 kimacc.
OI'AOY BO
«I"ocygapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 11 kmacc.
OI'AOY BO
«["ocynapcTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»




2.1 Mertaist

Xumus 11 kmacc.
OI'AOY BO
«['ocynapcTBEeHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

2.2 Hemerauier

Xumus 11 kmacc.
OI'AOY BO
«["'ocynapcTBEeHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

23 CBSI3b HEOPraHMYECKHUX M OPraHMYECKHX
' BEIIECTB

Xumus 11 kmacc.
OI'AOY BO
«['ocynapcTBeHHBIN
YHUBEPCUTET
MIPOCBEIICHUS»

Hroro no pazneny

17

Xumus 11 kmacc.
OI'AOY BO
«I"ocygapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

Pa3pea 3. Xumus 1 ;Ku3HbL

3.1 XUMHUSA U KU3HD

Hroro no pazneny

Xwumus 11 kiacc.
OI'AOY BO
«l'ocynapcTBEeHHBII
YHUBEPCUTET
IIPOCBEIICHUA»




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Xumus 10 kacce.
. N OI'AOY BO
[Ipeamer oprannyeckoil Xumuu, e .
1 1 «["ocynapcTBeHHBIN
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
YHUBEPCUTET
IIPOCBEIICHUS»
Xumus 10 kacce.
Teopust CTpoeHUS OPraHUuYECKUX OI'AOY BO
2 coequHenunit A. M. byrneposa, eé 1 «l"ocynapcTBEHHBIN
OCHOBHBIE TOJIOKEHHUS YHHUBEPCUTET
IIPOCBELICHUS»
- b Xumus 10 kracc.
€/ICTaBIICHUE O KIaCCU(PUKALUU
p OI'AOY BO
opraHuueckux semects. HomeHknatypa .
3 1 «["ocynapcTBeHHBIN
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
YHHUBEPCUTET
Ha3BaHMsI OPraHUYECKUX BEIIECTB
IIPOCBELICHUSI»
Xumus 10 knacc.
OI'AOY BO
ATKaHBI: COCTaB U CTPOEHUE, .
4 . 1 «["ocynapcTBeHHBIN
TOMOJIOTMUECKUH PSJL
YHHUBEPCUTET
IIPOCBELICHUSI»
5 MeraH u 3TaH — npocTenmne 1 Xumus 10 knacc.

NpCACTAaBUTCIIN AJIKAHOB

OI'AOY BO




10

ANKeHBI: cOCTaB U CTPOCHHUCE, CBOMCTBaA

DOTUJIEH U IPOINUIIEH — MPOCTeHIINe
MPEACTaBUTENH AIKEHOB

[TpakTruyeckas padora Ne 1. «ITomyuenue
ATHJIEHA U U3yYEHHUE €r0 CBOMCTB

Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHUs, TOMOJIOTUYECKUM P
AneTnsieH — MnpocTenImnn
MIPEACTABUTEND AJIKUHOB

«l"ocynapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

Xumusg 10 kiacc.
OI'AOY BO
«l"ocynapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHHS

Xumus 10 knacc.
®I'AOY BO
«["ocynapcTBeHHBIN
YHUBEPCUTET
MIPOCBEIICHHS

Xumus 10 knacc.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
IIPOCBEILICHUS»

Xnmus 10 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»

Xnmus 10 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»




Xumus 10 kmacc.

. OI'AOY BO
Boruncnenus no ypaBHEHUIO XMMHUYECKOM .
11 «l"ocynapcTBEHHBIN
peakuuu
YHUBEPCUTET
IIPOCBELIECHUSI»
Xumus 10 knacc.
OI'AOY BO
Apensl: 6eH3011 1 TOIY0J. TOKCHYHOCTB .
12 «["ocynapcTBeHHBIN
apeHoB
YHUBEPCUTET
IIPOCBELIECHUSI»
Xumus 10 knacc.
OI'AOY BO
I'enernyeckas CBS3b YII€BOIOPOAOB, .
13 «["ocynapcTBeHHBIH
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
YHUBEPCUTET
IIPOCBELICHUSI»
Xumus 10 knacc.
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOIOB: OI'AOY BO
14 MPUPOIHBIH ra3 U NOMyTHbIE HEPTSIHBIE «I"ocymapcTBEHHBIN
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu YHUBEPCUTET
IIPOCBELICHUSI»
Xumus 10 knacc.
[IpupoIHBIE HICTOYHUKH YIIJIEBOIOPOOB: OI'AOY BO
15 MIPUPOJTHBIN Ta3 U MOMyTHBIE HEPTSIHBIC «l"ocynapCTBEHHBII
ra3bl, HeTh ¥ IPOYKTHI €€ mepepaboTKu YHUBEPCUTET
MIPOCBEILIEHUS»
K 5 Xnmus 10 knacce.
OHTpOJIbHAs paboTa Mo pazaen
16 P P PASACIY ®AOY BO

«YTII€BOIOPOABD)

«l"ocymapCTBEHHBII




17

18

19

20

21

22

HpeHeHBHHe OIHOATOMHBIC CIIUPTHI:
METAHOJI U OTaHOJI. BOI[OpO,I[Haﬂ CBA3b

MHoroatoMHbI€ CIIUPTHBI: STUJICHIJIMKOJIb
U INIMIOCpUH

deHou: CTPOCHUC MOJICKYIJIbI,
(I)I/I3I/ILI€CKI/IG U XUMHWYCCKHE CBOﬁCTBa,
IMPUMCHCHUC

Anpaeruapl: hopManbAeTHI U
areraabIerua. AeToH

OAHOOCHOBHBIE NPEAEIBHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U
YKCyCHas

ITpakTryeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

YHUBEPCUTET
MIPOCBEIICHUS»

Xumusg 10 kiacc.
OI'AOY BO
«l"ocynapcTBEHHBII
YHUBEPCUTET
MPOCBEIICHUS»

Xumus 10 kmacc.
®I'AOY BO
«["ocynapcTBeHHBIN
YHHUBEPCUTET
MIPOCBEIICHHS

Xumus 10 knacc.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
IIPOCBEILICHUS»

Xnmus 10 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»

Xnmus 10 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»

Xumus 10 kmacc.
dI'AOY BO




23

24

25

26

27

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCIIOT

MbLuTa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACUCTBHUE

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

XKupsl: runponus, npuMeHeHue,
OuoI0rMYecKas pojb )KUPOB

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Bakneimme npencTaBuTeNN: INIIOKO34,
¢bpykTo3a, caxaposa

«l"ocynapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

Xumusg 10 kiacc.
OI'AOY BO
«l"ocynapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHHS

Xumus 10 kmacc.
®I'AOY BO
«["ocynapcTBeHHBIN
YHUBEPCUTET
MIPOCBEIICHHS

Xumus 10 knacc.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
IIPOCBEILICHUS»

Xnmus 10 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»
Xnmus 10 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»




Xumus 10 kmacc.

OI'AOY BO
Kpaxman u nemnono3a Kak mpupoIHbIE .
28 «["ocynapcTBeHHBIIH
MOJIUMEPHI
YHUBEPCUTET
IPOCBELCHUS)
K 5 Xumus 10 knacc.
OHTpOJIbHAs paboTa 1o pa3aesn
P P PIRACHY ®IAOY BO
«Kucnopoaconepxaiiiye opraHuuecKue .
29 . «["ocynapcTBeHHBIH
coenuHeHUs»/ Beepoccuiickas
YHUBEPCUTET
poBepouHas paboTa
IPOCBEIICHUS
06 Xumus 10 knacc.
I1as1 XapaKTepUCTHKA
DaKTep ®r'AOY BO
a30TCOJIEPIKAIIUX OPTAHUIECKUX .
30 N . «["ocymapcTBEeHHBIN
coenuHeHuii / Beepoccuiickas
YHUBEPCUTET
poBepouHas paboTa
IIPOCBELICHUSI»
Xnmus 10 knacce.
OI'AOY BO
31 AMWHBI: METHJIAMUH U aHUJIUH «I"ocymapcTBEHHBIN
YHUBEPCUTET
IIPOCBELICHUSI»
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE Xnmus 10 knacce.
OpPraHWYECKHUE COCTUHEHMUS, UX OI'AOY BO
32 Ouosornyeckoe 3HaueHue. [lenTumpr. «["ocynapcTBeHHBIH
Benku kak mpupoHbIe YHUBEPCUTET
BBICOKOMOJICKYIISIPHBIE COSTMHEHUS MIPOCBEILIEHUS»
o Xnmus 10 knacce.
CHOBHBIC TIOHSITHS XUMHH
33 OI'AOY BO

BBICOKOMOJIEKYJIIPHBIX COCUHEHNN

«l"ocymapCTBEHHBII




OcCHOBHEBIE MCETOJBI CHUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHaA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

YHUBEPCUTET
MIPOCBEIICHUS»

Xumusg 10 kiacc.
OI'AOY BO
«l"ocynapcTBEHHBII
YHUBEPCUTET
MPOCBEIICHUS»




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Xumus 11 kmacc.
5 OI'AOY BO
XUMHYECKHUH IJIEMEHT. ATOM. .
1 1 «["ocynapcTBeHHBIN
DnexTpoHHask KOH(PUTYypalKs aTOMOB
YHUBEPCUTET
IIPOCBEIICHUS»
i . i Xumus 11 knacc.
epuoanyeckuii 3akoH u [lepuoanueckas
P p OI'AOY BO
cUCTEMa XMMHUYECKUX 31eMeHToB /1. 1. .
2 . 1 «["ocynapcTBeHHBIN
MeneneeBa, X CBSI3b C COBPEMEHHOM
. YHUBEPCUTET
TEOpHEIl CTPOEHUS aTOMOB
MIPOCBEIICHUS»
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
. Xumus 11 knace.
XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHHI
3 OI'AOY BO
10 TpyMnaMm 1 nepuojam. 3HaueHHe .
3 byl P 1 «["ocynapcTBeHHBIN
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
YHUBEPCUTET
xuMmuueckux aneMeHToB (.M. Menaeneesa
MIPOCBEIICHUS»
B Pa3BUTUU HAyKU
Xumus 11 kiacc.
Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, OI'AOY BO
4 €€ BUJIbI; MEXaHU3MBI 00pa30BaHUS 1 «l"ocynapcTBEHHBII
KOBAJIGHTHOM CBsI3u. Bogopoanas cBsi3b YHUBEPCUTET
MPOCBEILICHUS»
5 BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTb. 1 Xumus 11 knacce.

Creneunp okuciacHus. Bemrectsa

OI'AOY BO




10

MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VcTHHBIEC U KOJUTOMIHBIE PACTBOPBHI.
MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Knaccn@nxaunﬂ 1 HOMCHKJIATypa
HCOPIraHUYCCKUX CO@ﬂHHCHHﬁ.
I'enermueckas CBA3b HCOPTaHNYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIaCCOB

Knaccudukamnus XuMruIecKux peakifi B
HEOPraHUYeCKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS YPHEPTUU TIPU
XUMHUYECKUX PEaKIIUSIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiy.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuyeckas padora Ne 1. «Biusiaue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

«l"ocynapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 11 kiacc.
OI'AOY BO
«l"ocynapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHHS

Xumus 11 knacc.
®I'AOY BO
«["ocynapcTBeHHBIN
YHUBEPCUTET
MIPOCBEIICHHS

Xumus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
IIPOCBEILICHUS»

Xnmus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»

Xnmus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»




DNEKTPOMTHYECKAs TUCCOLUAIIHS.

Xumus 11 kmacc.

[MTousiTre 0 BogopoaHoM nokasarese (pH) OI'AOY BO
11 pactBopa. Peakuuu nonHoro oomMeHa. «["ocynapcTBeHHBIN
[M'uaponus opraHuyeckux u YHUBEPCUTET
HEOPraHUYECKHUX BEILECTB MIPOCBEIICHUS»
Xumus 11 knacc.
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC ®I'AOY BO
12 peakuuu. [lonarue o6 anexTponauze «I"ocymapcTBEHHBIN
pacIuiaBoB U PaCTBOPOB COJIECH YHUBEPCUTET
MIPOCBEIICHHS»
Xumus 11 knacc.
®Ir'AOY BO
Kontposnbnas paboTta mo pazaery .
13 «["ocynapcTBeHHBIH
«TeopeTnueckne OCHOBBI XUMHUU»
YHUBEPCUTET
MIPOCBEIICHHS
Mertaiuibl, X MOJIOKEHHUE B Xumus 11 knacc.
[Tepuonuueckoit cucreMe XMMUYECKUX DdI'AOY BO
14 anemenToB Jl. 1. Menzeneesa u «["ocynapcTBeHHBIN
0COOEHHOCTH CTpOeHHUs aToMOB. O01IMe YHUBEPCUTET
(u3MYecKre CBONCTBAa METAJIIOB MIPOCBEILICHUS»
Xumus 11 kmacc.
. ®I'AOY BO
CrutaBbl METaIOB. DJIEKTPOXUMUIESCKUN .
15 . «["ocynapcTBeHHBIN
PAI HANIPSKEHUN METAJIOB
YHUBEPCUTET
MIPOCBEIICHUS
XHWMHUYECKHE CBOMCTBA BaXKHEHIIIMX Xumus 11 knacc.
16 METaJUIOB (HATPUH, Kaaui, KaabIlui, ®I'AOY BO

Mar"ui, aTftoMHUHHUI) U UX COeTMHEHUN

«l"ocymapCTBEHHBII




17

18

19

20

21

22

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Mertamnsn»"

Hewmetannbl, ux mosjgoxxeHue B
[Iepuoanueckoit cucteMe XMUMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznueckue cBOICTBAa HEMETAIIIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

XUMHUYECKUE CBOWCTBA raJIOr€HOB, CEPHI U
HUX COeIUHEHUN

YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 11 kiacc.
OI'AOY BO
«l"ocynapcTBEHHBII
YHUBEPCUTET
MPOCBEIICHUS»

Xumus 11 knacc.
®I'AOY BO
«["ocynapcTBeHHBIN
YHHUBEPCUTET
MIPOCBEIICHHS

Xumus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
IIPOCBEILICHUS»

Xnmus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»

Xnmus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»

Xwumus 11 kmacc.
dI'AOY BO




23

24

25

26

27

XHUMHYECKHE CBOMCTBA a30Ta, (hochopa u
HUX COEIUHEHNN

XHUMHUYECKHUE CBOICTBA yriepoa, KpEMHUs
U UX COeIUHEHUN

[IprMmeHeHne BaXXHENUIINX HEMETAUIOB U
UX COeOUHEHUN

O0001IeHrEe U CUCTEMATH3AIM 3HAHUN 110
teme «HeMeramas». Beraucnenus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKuHﬁ n
TepMOXI/IMI/I‘-IeCKI/Ie pvaéTLI

IIpakTruyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Hemetanmsl"»

«l"ocynapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 11 kiacc.
OI'AOY BO
«l"ocynapCTBEHHBII
YHUBEPCUTET
MIPOCBEIICHHS

Xumus 11 knacc.
®I'AOY BO
«["ocynapcTBeHHBIN
YHUBEPCUTET
MIPOCBEIICHHS

Xumus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
IIPOCBEILICHUS»

Xnmus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»

Xnmus 11 knacce.
OI'AOY BO
«l"ocynapcTBEHHBIN
YHUBEPCUTET
MIPOCBELICHUS»




Xumus 11 kmacc.

OI'AOY BO
KonrponsHas pabora mo remam .
28 «["ocynapcTBeHHBIIH
«Metams» n «Hemertamibny
YHUBEPCUTET
IPOCBELCHUS)
Xumus 11 knacc.
Heoprannueckue u oprannyeckue OI'AOY BO
29 kucnotel. Heoprannueckue u «["ocynapcTBeHHBIN
OpTraHUYeCKHEe OCHOBAHUS YHUBEPCUTET
IPOCBEIICHUS
An Xumus 11 knacce.
M(pOTEpHbIE HEOPTaHUIECKUE
p P OI'AOY BO
opraHuveckue coenuHeHus. ['eneTrnueckas .
30 «["ocynapcTBeHHBIH
CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX
YHUBEPCUTET
BELIECTB
IIPOCBELICHUSI»
p 5 Xumus 11 knacc.
OJIb XUMHH B 00€CTICYCHUN
. . OI'AOY BO
HKOJIOTUYECKOH, YHEPTeTUIECKON 1 .
31 . «["ocynapcTBeHHBIIH
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
YHUBEPCUTET
METUITTHBI
IIPOCBELICHUSI»
Xumus 11 knacc.
[Ipencrasnenus: 00 0OMUX HAYUHBIX OI'AOY BO
32 MPUHITUIIAX TIPOMBIIICHHOTO TOTYyYCHHUS «["ocynapcTBeHHBIH
BaXHEUIIINX BEIIECTB YHUBEPCUTET
MIPOCBEILIEHUS»
Xumus 11 knacc.
33 YenmoBek B MUPE BEIIECTB M MATEPHATIOB OI'AOY BO

«l"ocymapCTBEHHBII




34 XUMHS ¥ 3J0POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34

YHUBEPCUTET
MIPOCBEIICHUS»

Xumus 11 kiacc.
OI'AOY BO
«l"ocynapcTBEHHBII
YHUBEPCUTET
MPOCBEIICHUS»







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHHU B MO3HAHUU
SABIIGHUN TPUPOAbI, B (OPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7a4 U DKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIire MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIIATENILHOCTh, CTEIIEHb OKHUCICHMS, XMMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSPHBIA OO0BEM, YIIEPOAHBINA CKEJET,
dyHKUMOHANbHASA ~ TpyMMa, paadKan,  HW30MEpHsi, HU30MEpHI,
TOMOJIOTUYECKUW pANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKH), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHYECKOTO CTpoeHHs opraHudeckux BeriecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHMH U O€30mMacHOM
WCIIOJIb30BAaHUM BaXXHEUIUX HEOPraHMYECKUX W OPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH YCJIIOBCKA

1.3

14

CdopMupoBaHHOCTb yYMEHUW BBISIBISITH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHNYECKUX COCTUHEHUN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BaTh XUMUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklUud,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpTaHWYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MPOCTPAHCTBEHHOT'O CTPOCHUS




1.5

ChopMupoBaHHOCT YMEHHUH YCTaHABIMBATh MPUHALIE)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB II0 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (YrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsl IO CUCTEMAaTUUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHWYECKUX COCIMHECHUX (OJMHAPHBIC U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TMPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHus opranndeckux Bemects A.M. bytiepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHBOIAWTH TPHUBHUAIBHBIC HAa3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHos, dopManbiaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LEJUIH0JI03a,

[JIMLIKH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOEHUE,
du3HYeCKne M XUMHUYECKHE CBOWCTBA TUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, TAHOJ, STUJICHTJINKOIIb, TIIHIEPUH, ()EHOJ, alleTaTbICTH/I,
MypaBbHUHAS M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0J03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHPOBaHHOCTH YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXJY TUNUYHBIMUA MPEACTABUTEISIMA  PA3JIUYHBIX  KIJIACCOB
OPraHNYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMUYECKHUX PEaKIUi ¢ UCIIOIh30BAHUEM CTPYKTYPHBIX (opMyIt

2.4

CpopMUpoOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaThb  HCTOYHHKHU
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJib), CIOCOObI
UX TepepaboTKM U MPAaKTHUYECKOe MPHUMEHEHHE IPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BJIAETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHX SBJICHUU (HaONIIO/ICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIb30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS PENICHUH B
KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOU TOCy/oi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMU

11O BBIIIOJIHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH ~ YMEHUW  IUIAHUPOBATH W BBINOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M HW3Y4YE€HHUE €ro CBOICTB,
KAueCTBEHHBIC PEAaKIMUd OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB TP HarpeBaHUH, IIBETHBIC PEAKIIUU OCJIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBaHHMEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUN
COOTBETCTBYIOIIMX peakiuuii 1 (GOpMyIHpPOBATh BHIBOJLI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopMupoBaHHOCTb ~ YMEHMIl  HPOBOAMTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM MO0 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJTHOTO U3 UCXOHBIX BELIECTB WU MPOJYKTOB PEAKIIHH)
ChopMupOBaHHOCTP ~ yYMEHMM  KPUTHYECKM  aHaJIM3HPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHM COOJIOIATh TpaBUiIa IKOJOTHYECKH
1eJ1eco00pa3HOro MOBEACHUSI B OBITY M TPYIOBOM JEATEIHHOCTH B
HENIIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOTHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBHS Ha >KUBBIE OpPraHU3MbI
OTIpEeNIEeIEHHBIX OPTaHMYECKHIX BEIIECTB, TOHUMAs CMBICT IIOKa3aTells
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHBIIEHUS ¥ MPEIOTBPALICHUS MX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

TeopeTnyeckre OCHOBbI XUMUU

Binanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUN  DJJIEMEHT,  aToM,
SIIEKTpOHHAss 000j04YKa aroma, S-, p-, O-3IEKTpOHHBIE OpOHMTAIIN
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJIEHUS, XMMHYECKas CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAs JUCCOLMALMSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE);, TEOPHH M 3aKOHBI (TCOPHS AJICKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(haKTOJIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HUCIIOJIb30BaHUU BAXKHEHIIINX HEOPTraHMYECKHX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

ChopMmupoBaHHOCTh YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBA3b W3YYEHHBIX MOHATHI, NPUMEHSATH COOTBETCTBYIOLIUE
TOHSATUSA TIPU OINUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBPAICHUH; BBISABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenne OCHOBHBIMM METOJAaMU HAyYHOT'O MO3HAHHUS BEIECTB U
XUMUYECKUX SIBJICHUH (HaOIIOJeHNe, W3MEpPEHHE, DKCICPUMEHT,

MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHHM ONpPENENsITh BaJ€EHTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKMX DJIEMEHTOB B COEJUHEHHUAX Pa3JIMYHOTO
coCTaBa, BHJ XHMMHUYECKOH CBsi3u  (KOBaJIeHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BellecTBa (aTOMHAsl, MOJIEKYJISIpHasi, HOHHAS,

MeTaJUTHYeCKas)

1.5

CdopmupoBaHHOCTH YMEHHI OMpeNEsaTh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUN




1.6

1.7

ChopMupOBaHHOCTH ~YMEHHS  KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peaxkuuy 1o pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY 3()QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUpPOBAaHHOCTE YMEHHH COCTABJIATh YPABHCHHS peaKIui
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILEHHBIE YPAaBHEHUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUThIBas YCJIOBMSI, IPU KOTOPHIX 3TH pPEAKLMU

UYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEP K IAIOIIUE KayeCTBEHHbIN COCTaB Pa3IUYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

1.10

1.11

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHUYECKOHN peaklny OT Pa3inNyHbIX (haKTOpPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOTIO PABHOBECHS B 3aBUCUMOCTH OT BHELTHETO BO3ACHCTBHUS

(mpunnun Jle Hlatense)
OO6m1ast 1 HeOpraHuvecKask XUuMHs

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbIich [lepuogunueckoro
3akoHa .M. MeHnneneeBa HM JI€MOHCTPUPOBATH €ro
CHCTEMAaTU3HUPYIOLIYI0, OOBSICHUTENBHYIO UM  NPOTHOCTHYECKYIO
GbyHKITIN

ChopMupoBaHHOCTH ~ YMEHHMHM  XapaKTepHU30BaThb  AIIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4 mepuonos
[lepmonnueckoit  cucreMbl  XUMHYecKux  anemeHTtoB .M.
MeHnieneeBa, HCIONIB3Ys TOHATHUS «S-, P-, d-3JIEKTPOHHBIC OPOHUTAIIIY,
«QHEPreTU4YecKue YpOBHU», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U UX COCAVHEHUH IO IEPUOJaM U
rpynmnaMm Ileprogudeckoil cucteMbl XMMUYECKHUX 3neMeHToB J[.H.

Menneneena

2.3

CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 0OIIKE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATh CYLICCTBOBAHUC T€HETUYECKOM CBS3U MCKAY




HCOPraHN4YCCKUMU BCIICCTBaAMU C IIOMOIIBIO ypaBHeHI/II\/JI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh TMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBY K ONPEICIEHHOMY KJlaccy
(rpymme) coenquHeHui (MPOCThIe BEIIeCTBa — METAUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuwii, cuctematnaeckyro HomeHkaarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUS OT/EJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

ChopmupoBaHHOCTh YMEHUHN XapaKTepH30BaTh (OMUCHIBATH) OOIINE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPIKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOUIIBKO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMupOBaHHOCT ~ YMEHMH  IUIAHUPOBaTb M BBIOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPHUCYTCTBUH KaTaIN3aTOPa, ONpeIesIeHHE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO WHIUKATOPA, BIUSHHE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMH, PEaKIMU HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMM Ha cylbdart-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KaTHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAIBHBIX 3a/1a4
o reMam «MeTayutb» U «HemeTanss») B COOTBETCTBHH C IPAaBUIIaAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
a0OpaTOpHBIM  O0OpPYAOBAaHHMEM;  TPEACTABIATH  PE3yJIbTAThI
XUMHAYECKOTO JKCIepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U (OpMyJIUpOBaTh BHIBOJBI Ha OCHOBE

OTUX PC3YJILTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATH MpaBWiIa IOJb30BAHUS
XUMHAYECKON TOCY/I0l M JTa0OpaTOPHBIM 00OPYTOBaHUEM, a TAKKE
MpaBUJIa OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIIHUSIMH

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOIO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKXcC C(bOpMI/IpOBaHHOCTL HpCI[CTaBJ'ICHI/Iﬁ 00




06H_II/IX Hay4YHbBIX TIpUHOUIIAX W  OKOJOTMYCCKUX HpO6HeMaX

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2

3.3

3.4

ChopMupoBaHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABJISFOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJM XMMHHM B IO3HAHUU
SBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHONW TI'PaMOTHOCTH, HEOOXOIMUMOW ISt
pelIeHUs TPAKTHYECKUX 3a/7a4 M DKOJOTHUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

ChopmupoBaHHOCTH ~ yMEHUW  KPUTHUYECKH  aHAJIM3UPOBATH
XUMHAYECKYI0 HH(OpMaIuio, MoaydaeMyr0 W3 Pa3HBIX HCTOYHUKOB

(cpeacTBa MaccoBOif KOMMYHHKAIUH, ceTh VIHTEpHET U IpyrHe)

CchopMupoBaHHOCTh yMEHHUH CcOOMIONATh MHpPaBUJA HKOJOTMUYECKH
1eJ1ec000pa3HOro MOBEACHHUS B OBITY WM TPYJOBOHM JIEATEIHHOCTH B
LEIAX COXPAHEHUs CBOErO 3J0POBbs M OKPYKAKOIIEH NPUPOIHOU
cpelsl

Oco3HaBaThb ONACHOCTb BO3JEHUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACHEHHBIX BEIIECTB, MOHMMAas cmblca nokaszarens [IJIK,
IOSICHATH Ha ITpUMEpax CIIOCOOBI YMCHBIICHUS U IPECAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOJAUTH  BBIYUCICHHUS  C
HCIOJIb30BAaHNUEM TOHATHUSI «MaccoBas JI0JI BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKHX PEaKIMIX, MacChl
BeleCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO W3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHCPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUU

11

1.2

13

[Ipenmer opraHnyYecKOM XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MaTepuajoB. Teopus CTpOEHUs OPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMysibl OpPraHMYeCKHMX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHBIC U KpaTHbIE
cs3u. [Ipencrasienne o kiaccuGUKaIuy OPraHuIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHU4CCKHUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. Meran u 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (U3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuu 3aMeIlleHUs] U TOPEHHs), HaXOXKICHHWE B NPUPOAE, IMOJIyYeHHE U

IMPUMCHCHUC

AJKeHBI: COCTaB U CTPOCHUE, FOMOJIOTMUECKUN PsiA. DTWIEH U IPONUIIEH —
MPOCTEHIINE MPEACTABUTENHN AKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHYECKHe CBOICTBa (peakuus nonumepusanun). [lonyueHre cHHTETHYECKOTO

KayuyKa U Pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psil. ALETHIICH —
MPOCTEHIINIA TpEeACTaBUTENh AJIKHMHOB: COCTaB, CTPOCHHE, (PU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpCHI/I}I), TOJIY4YCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pU3NUECKME W XWMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS W HHUTPOBAHMS), IMOIYYCHHE U TPHUMEHEHHUE.
Tonyoun: cocraB, cTrpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakluu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJydYe€HUE U MpUMeHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIUMHU K

Pa3JIMIHBIM KJIacCaM




2.6

3.1

3.2

3.3

IIpuponHblE HMCTOYHUKM yrieBOAOpoAOB. IIpupomHbBI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TEepMHUYECKUH, KaTaluTU4ecKuit), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TAHOJ: CTPOEHUE,
¢du3nuecKkue MU XMMHUYECKUE CBOMCTBA (pEaKlIMU C AKTHBHBIMU METaJUIAMU,
raJloreHOBOJIOPOIaMHU, TOpPEHHUE), MpUMeHeHHe. BoJopolHbie CBSI3U MEXKIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE METaHOJIa ¥ 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaroMHbIe CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTPOCHHE, (PU3UYECKUE
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilMs Ha MHOTOATOMHbIE CHHPTHI). [leiicTBre Ha opraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTIIUKOIS

@DeHol: CTpOeHHE MOJIEKYNbl, (U3MYEeCKHe U XHUMHYECKHE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue dpeHona

Anpaeruibl U KeTOHbL. DOpMalbJETrul, alleTalbAeTHa: CTpoeHue, pusnieckue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbBIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OAHOOCHOBHBIE MpeJesibHbIe KapOOHOBBIE KUCIOThI. MypaBbiHasi U yKCyCHas
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUUYECKHUe CBOMCTBA (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus 3TepuduKalnuu), MOJIy4eHHE U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIee JeiiCTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrieBonpl: cocTaB, KiacCU(UKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJUCAXaPUJIBI).
['moko3a — mpocTeimuii MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJEKYIBI,
¢u3nueckne W XUMHYECKHE CBOWMCTBAa (B3aMMOJEWCTBHE C THAPOKCHIOM
menu(ll), okucieHume amMmmMavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTaHOBJICHUE, OPOKECHHE TIIFOKO3bI), HAX0XKICHUE B TIPUPOJIE, TPUMEHEHHUE,
ounonorudeckast poib. @orocuHTe3. OpyKTo3a Kak U3oMep Taroko3bl. Kpaxman
U LEJUII0JI03a KaK MPUPOHbIe noauMepsl. CTpoeHue Kpaxmania U LEJUITH0I03bL.
dusnyueckne W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A30TCoIepKaIie OpraHuIeCKIe COSTMHCHUS




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHudyeckne coenuHeHus. Ousnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpUMeEpe IJMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATYpalusl, KaYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcHOBHbIE TIOHSITUSI XMMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMEPHU3ALUU,  CPEIHSA

MOJICKYJIsIpHasd Macca. OcHoBHBIC MCTOAbl CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COGI[I/IHGHI/Iﬁ — NOJIMMCpU3alug U ITOJIMKOHACHCAIIUS

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbl HM3YUYCHUA BCHICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coaecpkaHus

11

TeOpeTI/IquKI/Ie OCHOBBI XUMHHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTryecKkre YPOBHHU, TOAYPOBHU. ATOMHbBIE OPOUTAIIH, S-, P-, -3JI€eMEHTHI.
OcobeHHOCTH pacrpeiesieHUs JIEKTPOHOB 10 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

[Tepnoanueckuii 3akoH u Ilepumonnueckas cucreMa XMMHYECKHUX 3JIEMEHTOB
J.W. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepnoanueckoi cucremsl
XuMuyeckux syeMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTHM HW3MEHEHHUs CBOWCTB XUMHUYECKHX JJIEMEHTOB M
o0pa3yeMbIX MMM HPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEpUOJIaM.

3HauecHUE NEpUOANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

14

1.5

CtpoeHue BemecTBa. XHUMHYECKash CBA3b. BUIAbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJSpHAS W TOJSApHAs, HMOHHAs, Merajuinueckas). oHsbI:
KaTUOHBl M aHWOHBL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XMMHYECKON

cBs3M (OOMEHHBIN U TOHOPHO-aKIeNnTOpHBIN). BomoponHas cBs3b
BajnieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

CcOoCTaBa BenlecTBa. THUIMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA




BEIIECTB OT THUIA KPUCTAUIMUECKOW pemeérku. lloHsatue o agucnepcHsIxX
cucreMax. VcTHHHBIE M KOJUIOUMIHBIE pacTBOpBL. MaccoBas [10J11 BelecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHUYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMyYecKoil XUMHUU. 3aKOH COXPaHEHUsI MaCChl BEILIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUS SHCPIrUU IIPpU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOparumble peakiuu. XUMUYeckoe paBHOBecHe. akTOpbl, BIMSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnexTponutrdeckas quccormanysa. CuiabHbele u cialble 3ekTpoiautsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHUCHAsA, HEUTpanbHas, IienoudHas. Peaxuuum

HOHHOTO 0OMeHa

111

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu

2.1

Heopr AHNYCCKasaA XUMMHUA

Hewmerannel. ITonoxxenue HeMeTaljloB B HepHOI[quCKOﬁ CHUCTEMEC XUMHUYCCKUX
JJICMCHTOB HI/I Menpaeneena u 0COOEHHOCTH CTPOCHUA aTOMOB. duznyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONMS HEMETAJUIOB (Ha IMpHUMeEpe KHCIOpoaa,

cepsl, hochopa u yriepoaa)

2.2

2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
dochopa, yraepoga W KpPEeMHHUs) M HUX  COCIMHEHHM  (OKCHIOB,
KHCTIOPOJICO/ICPXKAIIIUX KUCIIOT, BOJAOPOIHBIX coeduHeHuil). I[IpumeHeHue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepuoanueckoi cucreMe XUMHUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aTomMoB MeTasuioB. O01re puznueckre cBoMcTBa MeTaIIOB. CIUTaBbI METAILIOB.

SJICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/II\/'I METAJlJIOB

2.4

2.5

XVUMHYECKHE CBOMCTBA BaKHEHIIMX METa/UIOB (HATpUM, KaJui, KaJlbLuH,
MarHuii, aJlOMUHUH, IIUHK, XPOM, Xele30, Mellb) U UX coeauHeHui. Obuue
crocoObl noy4YeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eneTnyeckas cBsA3b HEOPraHUYECKUX BELIECTB, IPUHAUICKALUX K PA3ITMYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0Oecrie4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHU MEIUUUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

BE€IICCTB U XUMHNYCCKHNX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHPE BCHIECTB U MAaTCPHAJIOB!: BaKHEHIIIIE
CTPOUTCIIbHBIC MaTCpurajibl, KOHCTPYKIMOHHBIC MaT€pHajbl, KpaCcKu, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIEC YI00peHUs

3.3

Xumus u 3A0POBLC HYCJIOBCKA: IIpaBUJiIa HCIOJB30BaHHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30I1acCHOTO MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XUMHU B HOBC@HHCBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenner
* Xumus. 11 knacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Meroauueckuit keric. Xumus u xKu3Hb. Xumus. 10-11 kmaccer (2024 r.)
edsoo.ru

2. Meronnuecknii kerc. CKOpoCcTh XUMUUECKOM peakiuu. Xumus. 10-11 knaccel
(2024 r.) edsoo.ru

3.Meroanueckuii keiic. Knaccudukanusa xumuyeckux peaxiuit. Xumus. 10-11
kiaccol (2024 r.) edsoo.ru

4. Metonnueckue pekomeHaanuu. CucrteMa OLUEeHKU JOCTHKEHUM TIIaHUPYEMBbIX
MPEAMETHBIX Pe3yJIbTaTOB OCBOEHUS y4eOHOTO mipeameTra « Xumusi». 10-11

kiaccel (2024 r.) edsoo.ru

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

NMHTEPHET



Xumus 10 xknace. DTTAOY BO «l'ocygapcTBeHHBI YHUBEPCUTET POCBEILIEHUSD)

Xumus 11 knace. PI'AOY BO «l'ocynapcTBEHHbIN YHUBEPCUTET NPOCBEIICHUS
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