MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MunuctepcTBo o0pasoBanusi Ky3oacca
Ynpasiaenue oopazoBanusi aaMuHucTpanuu Kemeposckoro
MYHUIIUNIAJIBHOT0 OKPyra

MBOY «Ky3bacckas COI» Kemeposckoro MO

PACCMOTPEHO COI'JTACOBAHO V'I'BEP)KI[EHO
MO yuurenei 3aM. upekTopa no YBP
€CTECTBEHHO-HAYYHOr0O P
LUMKIIa A
®enopos A. B.
e%(ﬂ ITpotokon Nel ot «30» 08
3aropekas C.H, 024 ™
ITporokon Nel ot «30» 08
2024 r,
PABOYAS ITPOI'PAMMA
(ID 4335720)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

1t o0ydarommmxcs 10 — 11 kmaccoB

. Ky36accknii 2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMeTa «XuMHUs» B 00pa3oBaTellbHbIX opranuzauusx Poccuiickoit denepanum,
peann3yonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pasputusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICNICH,
coJlep KaHMsi, pe3yJabTaTOB OOydeHUs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBITTYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHU3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIOIIMM JTAllOM peau3alii  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
4eJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U IpupoaHO# cpene. Peanusyercs xumudeckoe oOpa3oBaHue OOYyYarOIIMXCS Ha
YPOBHE CpeIHEro 00111ero o0pa3oBaHus CpeiCTBaMH Y4eOHOTO IpeiMeTa « XUMUS,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OMPEAEICHbl B MPOTrpaMMe MO XUMHH C
y4€TOM creuu(puKd HAyKU XUMUHU, €€ 3HAYCHUs B TO3HAHUU MPUPOILI U B
MaTepHaTbHON KU3HU OOIIECTBa, a TAKXKE C YUETOM OOMIMX IEeH W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOW LUBWJIM3AIMMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE IIEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OPMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMHU TIPUMCHCHHS.



TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUsI CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaxJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaK Hayka
co3uaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBHM C OOMIMMHU IEISIMH U TPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAaOOTKH  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomiuMA ~ ripeAMeTa  «XHUMHS»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHHUM MO HEOPraHWYECKOW XMMHUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
opraHnyeckol xumuu. @OpMUPOBAaHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «Opranumdeckas Xumus» U «OOmas u
HEOpraHudecKas XuMus» cpopMupoBaHa B MpOTrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OPraHMYECKOM XHUMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MPEACTABICHUI O CTpOeHUHU BenlecTB. CBeeHns 00 H3ydyaeMbIX B Kypce BellecTBax
JAIOTCSl B PA3BUTUU — OT YIJVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKUA aKTUBHBIX
coequHeHUM. B Kypce  OpraHMyeckom  XUMHM  [OJY4alOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[lonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs H3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIOMICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHUH, A TAKKE O XUMHUUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kinaccoB anemenTamu
CoJIep KaHMs, UMEIOIUMU KYJIbTYPOJIOTUYECKUA M MPUKIATHON XapakTep. OTH
3HaHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUA XMMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX INpoOiieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIUIO U IPUMEHSTD €€ JJIs IONOJTHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U 3KCIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEpKaHUE Y4eOHOro mnpeaMera «XUMUsS» JAHHOTO YPOBHSI M3Y4YEHUS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUAIOIINXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TIOHMMaHuA (QUIOCOPCKUX UAEH, TakuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHHUMN TyTEM IKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/1aHUSI HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B nmyaHe pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OIPEACIICHUIO
COJEpKaHUs M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (hopMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUM, HMEIOUINX 0a30BO€ 3HAYCHHE JIJIsl pa3IMYHbIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs Npo0jeM, TOMCKa, aHaiu3a M 0o0paboTKU
uH(popMaluy, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VICCJIEIOBATENBCKON JIEATEIBHOCTH, 3aHMMAIOUIEN BA)KHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHMsi XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P OMPEICICHUN
COJIepKaTeJIbHOM XapaKTepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUsl TAaKOM MOJXOJ K ONpPENENCHUIO LeNed U3y4YeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMHU HW3yYeHHUs IpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk BaKHEHIIeH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeXaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAILHBIEC 3aKOHBI U TEOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHUIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH X
Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHNUN O HAYYHBIX METO/IaX MMO3HAHMUS
BEIIECTB M XUMHUECKHUX PEAKINi, HEOOXOIUMBIX JIJIsl MPUOOPETEHUST YMEHUI
OpUEHTHUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOIMIOJCHHUEM TMpaBUII
0e301acHOro OOpaIleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMH B CHUCTeME cpefHero olmiero obOpazoBanus. CerogHs B
MIPETIOIABAaHAH XUMUHU B OOJIBITICH CTETICHH OTAAETCS MPEIOYTCHNUE TPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4eHHs, OpPHUEHTUPOBAHHOW HA MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpOM
3HaHWHM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU W yMECHUSMU
aKTUBHOTO MOJyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU VIS PEIICHUS
MPaKTUICCKUX 3a71a4.

B cBs13u ¢ 3TUM TIpu U3y4ueHUU NpeIMeTa « XUMUS JOMUHHUPYIOIEE 3HAUCHHE
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

amanTanusi oOyJaromMxcsl K YCIOBUSIM TWHAMUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CB3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEpPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MorcKa, aHanu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOMMBIX ISl IPUOOPETEHHUSI OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKKe JUIsI OINCHKH C IO3HMIMA SKOJOTHYCCKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOILIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPEIy;



pa3BUTHE ITO3HABATCIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIIBHO MPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW U
HAYYHO-TTONYJIIPHON HH(POPMAIH XUMHUYIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHNE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0JIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUNA XHMHYECKOTO
9KCIIEPUMCHTA,;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHCTUYECKOM
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAIBFHOTO MPUPOJIOIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUISCKIX PECYPCOB U
COXpaHEHHUsS IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIICHUS K TPHUPOJIC M CBOEMY 3JI0POBBIO, a TaK)Ke IPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TOJYYCHHBIX 3HAHMM IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHs MPEAMET «XUMHUS»
0a30BOr0 YPOBHS BXOIWT B COCTaB MPEIMETHOW 00sacTH «EcTeCTBEHHO-HAyYHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX JIUIS U3YUYCHHUS XUMUH, Ha 6a30BOM ypOBHE
cpeaHero obmero oopazoBaHus, coctaBiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Heenro), B 11 knacce — 34 gaca (1 gyac B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TTOJI0keHU. CTPYKTYpHBIE (DOPMYIIBI
OpPraHMYEeCKUX BemlecTB. [omousorus, wu3omepus. XHUMHUYECKas CBI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBSA3U.

[IpencraBnenue o kinaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpPraHUYeCKUX COEAMHEHUN (CHUCTEeMaThyecKas) W TpPUBHUAJIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W WX NPEBPAILICHUN:
O3HAKOMJIEHHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJI OpPTraHUYECKHX BEIIECTB, HAOIOJICHUE U OIKMCAaHUE
JIEMOHCTPAllMOHHBIX OMBITOB IO MPEBPALICHUID OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IJ1aBjieHUE, OOyIIIMBAaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psaa. MeraH W 3TaH —
MPOCTEUINE TPEICTABUTENN QJIKaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amMelieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, TMOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUINE TPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTaAllUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noauMmepusaiuu). [logydyeHne CHUHTETUYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS, TOMOJIOTUYECKUH Psil. ALICTHIICH
— TPOCTEUIIHMI MpeCTaBUTENh AJKMHOB: COCTaB, CTpPOCHHE, (U3UYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, THIPATALINH,
TOpPEHHs] ), TOTyYEHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, cTpoeHue, QpU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TaJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJyYeHue u npumenerue. TOKCUIHOCTb apEHOB.



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

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpupomHblii ra3 W HOIyTHBIE
HeTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKH), muposn3. IIpoaykTsl
nepepaboTku He(TH, UX NTPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MePEpadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUM:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbI, KoJutekuuu «HepTe»
U «YTOIb», MOJEINPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TAJIOT€HONPOU3BOAHBIX,
IIPOBEJCHUE MPAKTUYECKONW pabOThl: MOJyUYEHHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnble 3agaun.

Bbluncnenudss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BENIECTBA WM MPOAYKTA PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenpHble OQHOATOMHBIE CIMPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUMH C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMHU CIIMPTOB. /lelicTBHEe METaHOJIa M ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenne rmmuepuHa U STUIEHTJIMKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (PU3NYECKHUe U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anmpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XMMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH), TIOJyYECHHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TpeieabHbIE KApOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMeE s
KJIacca KUCTIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
Y OJIEMHOBAsi KUCJIOThI KaK MPEACTABUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
pOJIb )KUPOB.

VYrneBonpl: coctaB, Kiaccu(uUKaluUs ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS




MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUAPOKCUIOM
menu(Il), okucienne amMuadHbpIM pacTBOpoM okcua cepedpa(l), BocctanoBIeHUE,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPOJIE, TIPUMEHEHHE, OMOIOTHYecKast POJib.
®dorocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak nNpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBa Kpaxmaia (THAPOJIH3,
KaueCTBEHHAsI pEaKIIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUM:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aHMMOJEHCTBUE TIJIMLEPHHA C
ruspokcusiom Meau(Il)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(ll), B3aumonelcTBHE Kpaxmalla C HOJOM),
IPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuértHeie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OpraHUYECKue CoequHeHHsI. PU3NYecKue 1
XMMHYECKHE CBOMCTBA aMHHOKMCIOT (Ha mpuMepe rmuuHa). buonormueckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOICTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
HAOJII0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEITKOB.

BbicokoMoIeKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

OKCHEpUMEHTAIBHBIE METObl M3YYEHMsI BEIIECTB M HUX IPEBPAILECHUIA:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€M NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIIOIb30BAHWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATUH, TaK W TOHSATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTACIBHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KIACCH(HUKAINS, TIEPUOTUIHOCTh, HAOIIOICHNE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJICMPOBAHHE.

dusuka: MaTepus, OSHEprus, Macca, aToM, OJJIGKTPOH, MOJIEKYJIa,
OHEPIreTUYECKUH YpPOBECHb, BEIIECTBO, TEJIO, OOBEM, arperatHoe COCTOSHHE
BEIIeCTBa, (PU3MUCCKHUE BETUIUHBI M SMHHIIBI X U3MEPCHHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OWOJOTHYECCKH AaKTUBHBIC BellecTBa (OCIKH, YTIJIEBOIBI, JKUPHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC HCKOIaeMbIe, TOIUIHBO,
pPECypCHI.

TeXHOJIOTHS: THIIEBbIC IPOJYKThI, OCHOBBI pPAIMOHAIBHOTO ITHUTAHUS,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETUYCCKHUE MPETnapaThl, MaTepruabl U3
UCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX TMEPUOIOB. INEKTPOHHASI KOHPUTYpaIKs aTOMOB.

[Tepunoanueckuii 3aKoH u [leproanyeckas cuictemMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOHAa M [leproanyeckoil CUCTEMBI
xuMuueckux snemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MePUOANYECKOr0 3aKOHA B pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICEHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO M HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. |HIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.



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

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAINUX K PA3TMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUN MPU XUMUUECKUX PEAKIIHSIX.

CkopocTh peakuuu, e€ 3aBUCHMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbie
peakunu. XUMHYECKOE paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutryeckas aucconuanua. CuibHbIe U ciiadble d5eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucrema xuMmuueckux sneMeHToB [l. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C IOMOIIbIO YHUBEPCATILHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
MpaKTUYECKON paboThl «BiusiHre pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnbie 3anaun.

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

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCIIOpOJa, cephl, pocdopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJoreHoOB, CEphl, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuoauueckoit cucreMe XMMHUYECKUX
sanemeHToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mue usnyeckue corcTBa MetamuioB. CIUiaBbl METAJIIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAIPSHKEHUI METAIIIIOB.



XWUMUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, Kalui, KaJbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJ€30, ME/Ib) U UX COCIMHEHUM.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPalllCHUMN:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCICTBHE THAPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJLJIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEaKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEIIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponp xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [TPOMBIILICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB U MATEpUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuasbl, KOHCTPYKIHMOHHBIE MATEpHUasbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepuanbl IJs 3JIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE W MHUHEpAJIbHBIE
yaoOpeHus.

XumMus ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAaHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBON XUMHUH B
MMOBCEIHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  HW3YYECHUH OOmEeH
HEOpPraHM4ecKor XuMHM B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATUN, SIBISIONMIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KJIacCH(pUKALMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEJIMYMHBI U €AUHUIIBI UX
U3MEpPEHUS, CKOPOCTb.



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

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTIAeMbIE, TOILIUBO,
peCypCHlI.

TexHoyorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TPOTPAMM CpPEIHEro oO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-IEATETbHOCTHBIA TOAXO.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeaMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW T'pakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4KMe€ MOTUBALIMH K OOYyYEHHIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolUMxcs PyKOBOJICTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CLIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMUs» AOCTUTAIOTCA B
€IMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIo OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaxkaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeILHOCTH
oOyJarommxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaKaaHCKOr0 BOCIIMTAHUA:

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

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax U MpaBUIaX MEKIUNYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATEIIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IUYHBIX BUIOB YUYEOHOU JAESATEILHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, UYTO JOCTH)KEHUS HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
MH(pOpMAIIH O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJICHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE M TOCTYIKHM CBOMX TOBapUULIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUU 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro OOpallleHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIIUX, YTPOXKAIOMINUX 37I0POBBIO M KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKON
NESATEeTbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKOW W JPYrUX BHAAX
NEesATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCuil pa3IudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U Pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanm3anii COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIB30BAHNUS;

AKTUBHOTO HEMNPUATHUS JICUCTBUW, NPUHOCSIIIMX BpEl OKpYKAIOUIEH
MPUPOTHON cpeie, YMEHHS TPOTrHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTHYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH HKOJIOTUUECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIbBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

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

MOHUMAHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYXKaloIllleM MHUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuU MpoOJeM COXpaHEeHHS
MPUPOITHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
[UBWJIM3ALMK: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIICHUU TJIOOANBHBIX MpPOoOJIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCJIOBUI
YCHEUTHOTO TPY/Ia U SKOJOTUUECKU KOM(POPTHOM KU3HH KAXKIOTO YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPa U



MPOUCXOASAIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIFOUCHHUS Ha
OCHOBE HayYHBIX ()aKTOB U UMECIOIIUXCSI JAHHBIX C IS0 MOJIYICHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHYCCKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHHIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYCHHUIO HOBBIX 3HAHHW 110 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XUMHsS» Ha
YPOBHE CpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
[[EIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJOB MO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcCle0BaHNEe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIC NEeUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIInXCs;
COCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 0a3oBble JJOrH4YecKmne JelcTBUSI:

CaMOCTOATENLHO  (OopMyIHpOBaTH W aKTyaJIU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEeAEsATh LEJNU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM IMPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyia, ypaBHEHHE XUMUYECKON peaKIuu
— MPU PEUICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIICCTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKIECHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIecca, CaMOCTOSATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS ¥ BBIBOABI OTHOCHUTEIILHO JIOCTOBEPHOCTH PE3YILTATOB MCCIICI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATeIIbBHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpPIKAHWSA, CIPABOYHBIE TIOCOOUS,
pecypchl HTepHETa), aHamu3upoBaTh WH(OPMAIHMIO PA3IMYHBIX BHJIOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYMBOCTD;



bopMyaMpoBaTh 3aMpOChl U MPUMEHSATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHPOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO THUIIA;

mpuOOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCITOJIH30BATh HAYYHBIH S3BIK B KAUECTBE CPEJCTBA IPH PabOTE C XUMUUYECKON
uH(OpMaIMEe: MPUMEHATh MEXIpPEIMETHbIE ((DU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1ajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI B XOJE IHAaora W/WiH
JUCKYCCUHW,  BBICKa3bIBaTh WA, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESTEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSTEIIHHO WM COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIESCKOW PaOOTHI MO UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa u (HopMyIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TMO3UIIMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJbHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIIATH CBOIO IT03HABATEIHHYIO
NeSATEIbHOCTh, Ompenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TMpEAjaraeéMblii  ajiroput™M JACHCTBUN Mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrMoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTHA HA OCHOBE CaMOaHaIn3a u
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XMMUU B TIO3HAHUHU SIBJIEHUI IPUPOIBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAILHOM
IPaMOTHOCTH, HEOOXOUMOM JIsl pElIeHUs] MPAKTUYECKUX 3a]1ad M DKOJIOTMUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpeie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMHUYECKUW DIIEMEHT, aToOM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, PaIuKal,
M30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCoJEpKalue COCAUHEHUSA, MOHOMEp, IOJIUMEDP, CTIPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMsI); TEOPUU M 3aKOHBI (TEOpUsi CTPOCHUS
oprannueckux BemectB A. M. ByTinepoBa, 3akOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKAIKE B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BaXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUSA MPH
ONMCAHUU COCTABA, CTPOCHHUS U MIPEBPALEHUN OPraHUYECKUX COCIUHECHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3rOTaBIMBATh MOJEIM MOJIEKYJI OPTAaHUYECKUX BELIECTB ISl WLIKOCTPALUU KX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3yYEHHBIX
OPTaHUYECKUX BEIIECTB II0 HMX COCTaBY U CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrieBOAOpOAbl, KHUCIOPOA M a30TCOAEp Kallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHMS), JlaBaThb UM HAa3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takke NmpuBOIUTH TpUBHUAJLHBIE
Ha3BaHMS OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATUJICHTJIMKOb, TIULEpUH, (HeHoJ, dhopMaIbieruj, areTaiblAerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIC U KPaTHBIC);,

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1jisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHUsI MAaCChl BELIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3HUECKHUE
U XUMHUYECKHUE CBONCTBA THUIIMYHBIX MPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpraHMYeCcKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPOIWICH, alleTUIIeH, OyTaaueH-1,3,
MeTmi0yTaaueH-1,3, 6eH305, METaHOI, ITAHO, STHJICHTJIMKOJb, TIULEPHH, (HEHOI,
aleTanbIeTu, MypaBblHasl U YKCYCHasl KMCIIOTBI, [JII0K03a, KpaxmaJl, LeJI0103a,
AMUHOYKCYCHasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKIY HHUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUUYECKHX PEAKIUH C HCIOIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbs (He(PTh, IPUPOIHBIIA ra3, Yrojb), CIOCOOBI UX MEPEPaAOOTKU U MPAKTUYECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKy;

c(hOPMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMy 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJJHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINN);

C()OPMUPOBAHHOCTh YMEHHM BIAJAETh CHUCTEMOM 3HAaHMM 00 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX ABJICHHUN (HAOMI0IeHHE, U3MEPEHUE, FIKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TMPUHATHS pEUIeHUud B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH M HUX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMH IO BBIIOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIIBITOB;

c(hOPMHUPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (IIPEBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUMU, MTOTYUEHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUE€CTBEHHBIE PEAKIIMN OPraHUYECKUX BEUIECTB,
JeHaTypauus OEJIKOB PY HarpEeBaHUU, [IBETHBIE PEAKIIMH OEIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKM O€30IacHOCTHM MpH OOpalleHWd C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYZAOBaHHUEM, TMPEACTABIATH PE3YIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alHuCH ypPaBHEHUH COOTBETCTBYIOLIMX pEAKUHUA U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJItOJaTh  TpaBUiia  AKOJOTHYECKHU
11e71eco00pa3HOTO TOBEICHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsITh Ha mpumepax CrocoObl
YMEHBIICHUS W TMPENOTBPAlICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs. 00y4YaroIuXCcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CJIETIBIX M CJIA0OBUAAIIUX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TTPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] TPAKTUYECKUX 3a]ad M DKOJIOTHUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOIHOU CpeIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAralNINEe TOHATUS (XMUMHYECKUM DJIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKHUCJICHUSI, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUMBl ~ XUMHUYECKUX  PEAKLHM, PpPacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMUYECKON peakiui, XUMUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHYECKUE 3HAHUS, JEXKAIIMEe B OCHOBE MOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
cocTaBiieHuss (QopMysa BEIMIECTB M  ypaBHEHUM XUMHUYECKUX  PEaKIlui,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnaibHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUINYECKAs, BOJAOPOHAS) B COCAUHEHUSIX, THUI
KPUCTAJUIMYECKON PEMETKH KOHKPETHOIO BELIECTBA (aTOMHAsl, MOJIEKYJISIpHas,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €TO0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dJeMeHTOB 14 mnepuonoB llepmonnueckoi cucTeMsl
xumuueckux anemeHtoB JI. M. MeHneneeBa, MCHOJIb3ysl TOHATHUS «S-, p-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHMYECKUX 3JEMEHTOB M MX COEIAMHEHMI 0 NEpHoJaM U
rpynmnam llepuoanueckont cucremsl xumMmudeckux annemMeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIY HEOpraHM4EeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(ULIHUPOBATH XMUMHUYECKUE PEAKLIUHU TI0
pa3NUYHBIM TpPHU3HAKAM (YUCIY M COCTaBy PEarupyrolluX BEIIEeCTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEeH OKMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB;



cOpPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHUCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHelIHero Bo3aencTus (nmpunuui Jle llarense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUIMAX |
HKOJIOTHYECKUX MPOOIEMaxX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MIOHSTHUS «MACcCOBas JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKAX PEAKIUAX, MACcChl BEMIECTBA WM 00BEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM O0OBEMY OTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUECKON
MoCcyIol U J1abOpaTOPHBIM O0OpPYAOBAaHHMEM, a TaKXKe MpaBwiia OOpalieHus ¢
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIIBITOB;

c(hOPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3jioyKeHHEe TMEePOKCHIa BOAOPOJA B MPUCYTCTBHHM KaTalM3aTopa,
OTIpEJICTICHNE CpPEabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOPAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKITNi U (POPMYIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOyYaeMyK) M3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COONIIONATh  TpaBWiIa  DKOJIOTHYECKH
1e1ecoo0pa3HOro TOBEICHUST B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUSI CBOETO 3JIOPOBBS M OKPYKAIOIICH MPUPOTHON CpEeIbl, OCO3HABAThH
OITACHOCTbH BO3JICHCTBUS HA JKUBBIC OPTAHU3MBI OTIPEIEIEHHBIX BEIIECTB, ITOHUMAs



cmbicit mokazarens IIJIK, mosicHATP Ha mnpuMepax CHnocoObl YMEHBIIEHUS U
MpEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 00yYaronuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMUYECKUX SBJICHUM;

JUISL CIENbIX M CHAa0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.
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HE(PTh U MPOTYKTHI €€
nepepadboTKu

KonTtponpHas pabora o
paszaenny «YTIeBOAOPOIbI»

[IpenenbHBIE OTHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOIL
Bonopoanas cBs3b

MHoroaToMHEIE CIIMPTHI:
OTHJICHIJIMKOJIb U I'NIMICPUH

DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckrue 1 XUMUUYECKHE
CBOICTBa, IPUMEHEHHE

Anpaeruapl: GopManbaeTuI U
areTajbpIerun. AeToH

OIHOOCHOBHBIE TIPEIETBbHBIE
KapOOHOBBIEC KUCIIOTHI:
MypaBbUHAs U YKCYCHas

[IpaxkTuueckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOU
KHACIIOTBD)

CTeapI/IHOBaSI Hn OJICMHOBasda
KHCJIOTBI, KaK MMPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT




Mbuia Kak COJIH BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE ACHCTBUE

CrnosxHble 3(hupsl Kak
MIPOU3BOIHBIE KaPOOHOBBIX
KUCHOT. ['MapoIn3 CI0KHBIX

3¢upoB

Kupsl: runponus, npuMeHeHue,
Ouoyoruveckas poib KHUPOB

Vri1eBoabl: COCTAaB,
knaccudukanus. Baxneimme
MIPEACTABUTENH: TIFOKO03a,
bpykTo3a, caxaposa

KanMaJ'I H OCIF0JI03a KaK
MMPUPOAHBIC ITOJIMMEPBI

KonTponbHas pabora no
paszaeny
«Kucnopozaconepxamue
OpPraHUYECKHUE COCTUHEHUS»

AMMHBI: METHJIAMHUH U aHUIUH

AMHHOKHCIIOTHI KaK
amM(pOoTepHbIE OpraHNYECKHe
COEIUHEHUS, UX OMOJIOTHYECKOE
sHaueHwne. [lentuaer

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS




OCHOBHBIE HOHATUS XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEeIUHEHUI

OCHOBHBIC METObI CHHTE3a
3 | BBICOKOMOJICKY/ISIPHBIX
4 | coemunenui. [lnacTmaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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11 KJIACC

J

~

]

Tema ypoka

KoauuecTBO 4acoB

KonTpoa
Bcero bHbIE
padoThI

IIpakTnue
cKHe
padoThI

Jara
usyude
HUSA

DJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
Hble pecypchl

XUMHAYECKHAHN DJIEMEHT. ATOM.
DJeKTpoHHas KOH(UTYpaLKsi aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckasi cucreMa XUuMUYECKUX
sneMeHToB [l. 1. Menaeneera, ux
CBS3b C COBPEMEHHOU TEOpUEHN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XUMUYECKUX AIIEMEHTOB U UX
COCIMHEHUH TI0 TPYIITIaM U TIePUOJIaM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHX 3JieMeHTOoB JI.1.
MeHeneeBa B pa3BUTHH HAYKH

Crtpoenue BemecTBa. XuMHUUECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

BaneHTHOCTb.
DNIEKTPOOTPULIATENBHOCTh. CTENEHb
OKHCIeHus. BemecTBa MOJIEKYJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS




[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIe U KOJIOUHBIE PACTBOPHI.
MaccoBas 1014 BEIIECTBA B PACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
I'eneTnyeckas cBsI3b HEOPTaHUUECKUX
BEILECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanuss XaMUYECKUX peaKIui
B HEOPraHUYECKON U OpraHuYeCKOM
XUMHUU. 3aKOH COXpPaHEHUSI MaCChl
BEIIIECTB; 3aKOH COXPAHEHUS U
MIPEBPAILCHHS YPHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

Ckopoctb peakiuu. OOpaTumMbie
peakuuu. XuMHU4YECKOE paBHOBECUE

[Tpaktuyeckas padora Ne 1. «Bausiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN»

DNEKTPOIUTHYUECKAs TUCCOLIUAITHS.
[TonsiTHie 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiiuu noHHOTO
obmena. ['uaponn3 opraHnyecKux u
HEOPTaHWYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIIaBoB ¥ pacTBOPOB COJIEH

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XUMHUM




Mertanibl, UX MOJOKEHNE B
Ilepronnueckoit cucTeMe XMMUYECKUX

1| nsnementon /I. 1. MenaeneeBa u

4| 0COOEHHOCTH CTPOECHHMSI AaTOMOB.
OO6mue ¢puznyueckre CBOCTBa
METAJIJIOB

| CruiaBbl METAJIIOB.

5 DNEKTPOXUMHUUECKUH psifl
HaIpSHKEHUN METaJIOB

| XUMHUYECKHE CBOMCTBA BaAKHEHIIINX

6 METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aJIIOMUHUN) U UX COSAMHEHUHN

1| Xumudeckue CBOMCTBa XpoMa, MEJIU U

7| UX coeaUMHECHUMN

1| Xumudeckue CBOMCTBaA IIMHKA, JKeJie3a

8| ™ uxX coenuHeHuu

| [IpakTuueckas pabora Ne 2. "Pemienue

9 AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Metamibi»"
Hewmeramibl, uX 1mojgoXxeHne B

2| Ilepuoamdeckoil cuCTEME XUMHUECKUX

0| »smementoB JI. 1. MenpaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB
du3nyeckue CBOMCTBA HEMETAIIIOB.

2| Amnnotpomnus HEMETAUIOB (Ha IPUMEPE

KHCJIOpOJia, cepbl, hocdopa u
yriaepona)




XHUMHUYecKre CBOMCTBA rajOreHOB,
Cepbl U UX COCIMHEHUI

XnMHYecKre CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHEHUI

XUMHYECKUE CBOWMCTBA YIJIEpO/a,
KPEMHUS ¥ UX COCIMHEHUM

NN (R D W

[IprMeHeHne Ba)XKHENIINX HEMETAJUIOB
U UX COCIMHEHUU

\9)

O0600I11IeHNE U CUCTEMATU3AIUS
3HaHUH 110 Teme «HeMeTanabe.
Brruucnenust mo ypaBHEHUSIM
XAMHYECKHUX PEeaKUui U
TEPMOXUMHYECKUE PACUETHI

[IpakTuueckas pabora Ne 3. «Pemienue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeEME
"HemeTtanst"»

KonrtponbHas pabora no remam
«Metaine» n
«Hemerannbny/Bceepoccuiickas
poBepoyHas paborta

HCOpFaHI/I‘{eCKHC H OPraHUYCCKUC
KHCJIOTHI. HeOpFaHI/I‘—IeCKI/Ie u
OpTraHU4Y€CKUC OCHOBAHUA

AmMoTepHbIe HEOpTaHUYECKHE U
OpTraHUYECKUE COEANHEHUSI.
I'eneTnyeckas CBsI3b HEOPraHUYECKHUX
Y OpPTaHWYECKUX BEIIECTB




Ponp xuMun B o0ecieyeHUn

3| 3KOJOTMYECKOM, FHEPreTUUECKOHN U |
1 | mumeBoi 6€30MacHOCTH, pa3BUTHH
METUIIHBI
3 [IpencraBnenus 00 00X HAYYHBIX
) MPUHIIAIIAX POMBIIIIEHHOTO 1
MOJTyYEHUS] BRKHEHUIIIUX BEIIECTB
3| YemoBek B MUpPE BEIIECTB U |
3| wmarepuanoB
3
4 XHUMHS U 3J0pPOBbE YECIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 10 — kiracc yueOHHK: 6a30BBIH YPOBEHB: I 0011e00pa3oBaT. OpraHu3aIui:
IMa6puensu O.C., Octpoymos WN.I'., CnagkoB C.A AxuuronepHoe o61ecTBo «3nareabcTBo
«[IpocBemienue»

Xumus 11 — knace yueOHuMK: 0a30BbIi ypOBEHb: 715 00111e00pa3oBart. OpraHu3aIui:
I"a6puensu O.C., Octpoymos N.I'., CnagkoB C.A AxumronepHoe o01ecTBo «3mareabcTBo
«IIpocseenune»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumus 10 — kitacc yueOHUK: 6a30BbIN YPOBEHbB: Ui 00111€00pa30BaT. OpraHu3alui:
I"a6puensu O.C., Octpoymos U.I'., Cnaakos C.A AknmonepHoe o01iectBo «M31aTeabcTBO
«IIpocBemieHue»

Xumus 11 — kiacc yueOHHK: 6a30BbIN YPOBEHB: Il 00111e00pa30oBaT. OpraHu3alui:
[Ma6puensu O.C., OctpoymoB N.I'., CnagkoB C.A AxunonepHoe o61mecTBo «M3nareascTBo
«IIpocBeenune»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 1159140751877878898921129440081436868981209267
Bnageney TypHaes KOHCTaHTUH AHAT ONbEBKUY

OedcTerTeneH C15.12.2023 no 14.12.2024



http://www.tcpdf.org

		2024-11-21T18:32:27+0500




