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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM craHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBJSETCS HEOThEMIIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPbhI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJIEpKaHUE M TMOCTPOCHHE KOTOPOro OIPEAEIIEHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJOCTHOIO MPEJICTABIEHUs 00 OKpYXKAIOIIEM MHUpE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBJieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOMW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaromiei 10 00bACHAIOMEH U MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AIIEMEHTaMHU COJEPKAHMS, HMEIOIIMMHU KYJbTYPOJOTHMYECKU W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢dunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MpoOJeM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONlEp)KaHUSI M TMOCTPOEHUSA TpeAMeTa MpeAyCMaTpUBaOT (QOopMUpOBaHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHUIO LENEN U3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHUYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTaBJIIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

o (OpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEILHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B MPorpamMme 1Mo XUMHHM YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3alliy, BIAICIONIEr0 He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBSI3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX Ui TPUOOPETEHHs OIbITa AEATEIbHOCTH, KOTOpas 3aHMMAEeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOMCKAa U aHaliu3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIECHUU XUMUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOmiero oOpa30BaHUS MPEAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTi «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUs OpPraHMYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHuyeckux BemiecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ1 OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TPEICTABUTENN aJIKEHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepuszanuu). [lomydeHne CHHTETHYECKOIro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaluTUYecKuil), mnuposus. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMAacC, KaydyKOB M PE3HUHbI, KOJUICKIIUU
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢uznyeckue W XUMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETasllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue dpenona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (PHU3HUecKhe W XUMUYECKHE CBOMCTBA (CBOMCTBa,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE AEHCTBHE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCHOT. [‘maponus
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupos. buonornyeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyiucaxapubl). I'oKo3a — NpocTelmii MOHOCaxapHl: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. Potocrunre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHNe, HAOMIOJCHNE W OMUCaHHE JIEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKUCICHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WJIM MPOIYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpumepe rmiuHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHEepUMEHTAIbHBIE METObl HM3YYCHHs BEIIECTB M WX MPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPHU3ALUU, CPEIHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK W TOHITHH, SBJISIOIIUXCS CUCTEMHBIMHU AJSl OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OEIKH, YIJIEBOJbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TOMNBL. DIJIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpesiesieHus JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux anueMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XWMHYECKON CBSI3U
(koBaJIeHTHasi HEMOJsipHas W MOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHe O OucCHEepCcHbIX cucTeMax. VICTHHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccupukanuss XMMHYECKHMX  peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSOIIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M HX MpPEeBpallCHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEAKIUA, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa NpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COSUHEHHUIN ).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIutaBsl METAIJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OAHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoOHSTHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHUHEpPAIbHBIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYeCKOM XMMHM B 11 Kilacce OCylIeCTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIE MOPOIBI, TTOJIC3HBIC HCKOTIAEMbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMSBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3YJIbTaTaM OCBOCHHS 00YUYaIOIIUMHUCS
nporpaMm cpeaHero ooémero oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbiM).  HayyHo-meTogudeckoil OCHOBOM i pa3pabOTKH  IJIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHUSI MPOrpaMM CPEAHEro OO0IIero 0Opa3oBaHUSs SIBISETCS CHUCTEMHO-
JeSTeTLHOCTHBIN TIOJIXO/I.

B cooTBeTcTBHM C CHCTEMHO-AEATEILHOCTHBIM MOAXOJA0OM B CTPYKTYPE JIMYHOCTHBIX
pE3yNIbTaTOB OCBOCHUS MpeaMera « XUMHs» Ha YPOBHE CpPEAHEro oO0IIero oopa3oBaHUs
BBIJICJICHBI CJIEIYIONIUE COCTABIISIFOIIHE:

OCO3HAaHME OOYYaIOMMMUCA POCCUMCKON  TIpaXJAaHCKOW  HMACHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CaMOOIIPEICTICHHIO;

HaJU4He MOTHBAIMH K O0yUCHHUIO;

I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaloIIMXCSl PYKOBOJICTBOBAaTBHCS B  CBOEH
JESATETBbHOCTH 1IEHHOCTHO-CMBICIIOBBIMHA YCTAaHOBKAMH, TTPUCYIIUMHU IIEJIOCTHON CHCTEME
XUMHUYECKOTO 00pa30BaHus;

HAJIM4YUE MPABOCO3HAHUS DKOJIOTUUECKON KYJIBTYpPhI U CIIOCOOHOCTH CTAaBUTH II€TIU U
CTPOUTD KU3HECHHbIC TUTAHBI.

JIMIHOCTHBIE Pe3yJbTAaThl OCBOCHHS MPEAMETa « XUMHSD) JOCTUTAIOTCS B CAHMHCTBE
y49eOHOH ¥ BOCIHTATEIBHON JEATETLHOCTH B COOTBETCTBUU C TyMaHUCTHYCCKHUMU,
COIIMOKYJBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH M HJI€aJJaMU POCCUKCKOTO
IPaKJAHCKOTO OOIIECTBA, MPUHSATHIMU B OOLIECTBE HOPMaMHU U TIPABUJIAMH TTOBEICHUS,
CHOCOOCTBYIOLTUMH  TIPOIlECCaM  CaMOTIO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTH 00YyYaIOITIXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OCBOCHHSI  mpeaMera  «XHMHSD»  OTPaKaroT
c(hOPMHUPOBAHHOCTh  OMBITA  [O3HABATEIIBHOW W  MPAKTHUYECKOW  JEATEITHLHOCTH
oOy4Jaromnuxcs Mo peaan3alii MPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpa:KIaHCKOr0 BOCIMTAHMA !

OCO3HaHUS OOYYaIOIHUMHKCS CBOMX KOHCTUTYIIMOHHBIX IIpaB M OOSI3aHHOCTEH,
YBaXEHUS K 3aKOHY W MPABOMOPSJIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMaX W MPABUJIAX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON NEATENbHOCTH MPU CO3JAaHUU YYEOHBIX
IPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIbHBIX 3a/lay, BBHIMOJIHEHUH XHMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY W apTyMEHTHI
JIPYTUX MPU aHAJIU3E PA3TMYHBIX BUJOB Y4eOHOM JESTENbHOCTH;

2) IATPHMOTUYECKOT0 BOCTTUTAHUA:



LIEHHOCTHOT'O OTHOIICHUS] K UCTOPUYECKOMY U HAYYHOMY HACIIEUIO0 OTEYECTBEHHOM
XUMUHU;

YBOXEHUS K TMPOIECCY TBOpUYECTBA B O00JIACTU TEOPUU U TMPAKTHIECKOTO
MPUMEHEHUST XWMHH, OCO3HAHHS TOTO, YTO JOCTHIXKEHHS HAYKH €CTh pPe3yJIbTar
JUTUTENIbHBIX HAOIOJIEHUH, KPOMOTIIMBBIX IKCIEPUMEHTATIBHBIX MMOUCKOB, MOCTOSHHOTO
TpyJla y4EHBIX U MPAKTUKOB,;

MHTEpeca M MO3HABaTEIbHBIX MOTHMBOB B MOJYYEHUU U TOCIEAYIOIIEM aHaln3e
nH(}OpMAITUH O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallMH, CBSI3aHHBIE C XMUMHYECKUMU SIBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICh Ha MOPAThbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE MOBEJIEHNE U MOCTYIKH CBOUX TOBAPHUIIEH C MMO3UIIHIMA
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUI 3TUX TTOCTYIKOB;

4) gpopmMupoBaHNs KyJbTYPHI 310POBbS:

MMOHUMAaHUs LIEHHOCTEH 310pOBOr0 M 0€30MacHOro 00pasza *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3NYECKOMY M IICHXUYECKOMY 370POBBIO;

cOONIO/IeHNsT MpaBWwil  0OE30MAaCHOTO OOpallleHus C BeHecTBaMU B OBITY,
ITOBCEJHEBHOM KU3HU U B TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUs TICHHOCTH TPABWJI WHAWBUAYAJIHLHOTO W KOJJIEKTUBHOTO OE30TacHOTO
MOBEJICHUS B CUTYAITUSIX, YTPOKAIOMIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TIOCIICJICTBUA W HEMPUATHS BPEIHBIX MPUBBIYCK (yMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSI);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHHUKATUBHOW KOMITETEHTHOCTH B YUCOHO-HMCCIEAOBATEIbCKOM JIESITEIIBHOCTH,
00I111eCTBEHHO T0JIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JAEATECIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUU MPAKTUYECKHUX 3a]lad COIMAILHOMN
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY HM3yUeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM YHUCIE
Ha OCHOBE IMPUMCEHCHHUS MPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXCHUS K TPYY, JTIOJISIM TPYyAa U PE3yJIbTaTaM TPYAOBON JACATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYaJbHON TPAaCKTOPUU OOpa3OBaHMS,
Oynymield mpodeccuu W peanu3aiii COOCTBEHHBIX JKU3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XMMUHU, UHTEPECOB U NMOTPEOHOCTEN 00111eCTBA;

6) IK0JIOrH4YeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH II€JeCO00pa3HOr0 OTHOILIEHUS K TMPUPOJE, KaK HCTOYHHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIE;

MOHUMAHUS TJIOOATBHOTO  XapakTepa JKOJOTHYECKUX  TMPOOJIeM,  BIHSHHS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COIUANBHON CPEbL;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJb30BAHUSA JOCTHXKEHHUM XUMHUU [JISl PEIICHUs
BOIIPOCOB PAIMOHATBHOTO MIPUPOIONIOIB30BAHUS;



AKTUBHOTO HEMPUATUS JEHUCTBUN, NMPUHOCAIIMX BpPEIl OKPY>KAIOIIEH MPUPOIHOM
cpene, YMEHHS TMPOrHO3MPOBATH HEOIAronpusiTHbIE SKOJOTUYECKHUE IMOCIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJUYHs PA3BUTOTO IKOJOTUUECKOTO MBIIUICHHUS, YKOJIOTHIECKON KYJIbTYPHI, OIBITA
JESTEIBPHOCTH SKOJIOTUYECKOW HAaINpaBIEHHOCTH, YMEHHUS PYKOBOACTBOBAaThCS HMH B
MO03HABATENbHON, KOMMYHUKATUBHON M COLMAJILHOM MPaKTUKE, CIOCOOHOCTH U YMEHHSI
AKTUBHO MTPOTUBOCTOSATH UICOJIOTHH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

NOHUMAaHUs CHelUPUKH XUMUU KaK HayKd, OCO3HAHMs €€ poiu B (POPMUPOBAHUU
pPallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I1IEJIOCTHOTO TMPEACTaBIEHUS 00
OKpYXKAIOIeM MHUpE KaK O €IWHCTBE MPHPOABI M UYEJIOBEKa, B MO3HAHUHU IPHUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu Ipo0JIeM COXpaHEHHS PUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUU JIJIS COBPEMEHHOM ITUBWIN3AINN: B €€
IYMaHUCTHYECKOW HAMNpaBICHHOCTH W BaXHOW pOJM B CO3JaHUU HOBOM 0a3bl
MaTepUATbHOW KYyJIbTYPHl, PEIICHUH TJIOOATBHBIX TPOOJIEM YCTOHYMBOTO pPa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, YHEPTreTUUECKOM, MUIIEBON M DKOJIOTHYECKOM 0€30MacHOCTH,
B Pa3BUTHUM MEAUIMHBI, OOECIEUEHUU YCJIOBHM YCIEUIHOTO TpyAa M 3KOJIOTHYECKH
KOM(pOPTHOM JKM3HU KaXKIO0TO YJIeHA OOIIECTBA;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: MOHUMAaHHUS CYITHOCTH METOJIOB ITO3HAHMS,
HCIOJB3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJydaeMble
3HAHWS JJI aHaIW3a W OOBSICHCHHS SBJICHUN OKPY)KAIOIIETO MHUPA W MPOUCXOISIINX B
HEM M3MEHEHUW, YMEHHUs JieJlaTh OOOCHOBAaHHBIC 3aKJIIOYCHHUS HAa OCHOBE HAyYHBIX
(haKTOB M UMEIOIINXCS TAHHBIX C IEJIbI0 MOJYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMUMHUYECKHE 3HAHUS JJISI PEIICHUS
Mpo0JIEM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON IeITeTbHOCTH;

TOTOBHOCTH ¥ CITIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CAaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAHWWA 1O XUMHUU B COOTBETCTBUHM C >XHU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEepeca K OCOOCHHOCTSM TpyJda B pasnuHbX cdepax mnpodeccuoHaabHOM
NESTETHLHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIC pe3yIbTaThl OCBOCHHS yU4eOHOro mpeaMera « XMMHUs» Ha YPOBHE
CpemHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTSI dbopMupoBaHUs MUPOBO33PEHUS o0ydJaroImuxcs
MEXIUCIUTUTMHAPHBIE  (MEXKIpPEIMETHBIC) OOIMeHayYHbIe TIOHATHS, OTPAXKAFOIIHE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MUpPA M CHEIM(DHUKY METOIOB MO3HAHHMSI, UCIIOIb3YEMbBIX
B C©CTECTBCHHBIX HaykKax (MaTepus, BELICCTBO, JSHEPIHs, SBJICHHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (aKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCIICOBaHHUE,
HAOJTI0JICHUE, H3MEPEHUE, SKCTICPUMEHT U JIPYTHE);



YHUBEpCAJIbHBbIC yueOHble JeWcTBUS  (ITO3HABaTeJIbHbIC, KOMMYHHUKATHUBHBIC,
peryJiaTuBHbIE), obecreunBaromue (GpopmupoBaHue (YHKIIMOHAIBHOM TPaMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJarouxcs;

CIIOCOOHOCTh OOYYaIOMIMXCSl HCMOJIb30BAaTh OCBOEHHBIE MEXKIUCIUIIMHAPHEIE,
MHPOBO33PEHUYECKHUE 3HAHUS W YHUBEPCAJIbHBIC YUEOHBIC JCHCTBUS B MO3HABATEILHON U
COITMAJILHOM MTPaKTHKE.

MertanpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATHLHBIMU YUCOHBIMH
MMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JICHCTBUSMU.

OBJajieHUe YHHBEPCAJbLHBIMHM Y4eOHBIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSATENbHO (hOPMYJIMPOBATh U AKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

OTIpENIENATh MENA ACATEIBPHOCTH, 33]aBas MapaMeTphl U KPUTEPUN WX TOCTHKCHHS,
COOTHOCHUTH PE3yJIbTaThl IEITEIILHOCTHU C MOCTABJICHHBIMU IEIISIMU;

UCIIOJIb30BATh MIPU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIICHUS — BBIJCISATh
XapaKTepHbIe TPU3HAKU TOHSATHUM M YCTAaHABJIMBAaTh HMX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MTOHATHS TSI OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHHWS W KPUTEPHH TS KIACCU(PHUKAIMKA BEIICCTB M XUMHYECCKUX
pEaKLnil;

yCTaHABJIMBATh MMPUYNHHO-CJICACTBCHHBIC CBS3H MEXy U3y9acMbIMU SBJICHUSMU,

CTPOUTH JIOTHYECKHE PaCCYKIeHUS (MHIyKTUBHBIC, JNEAYKTUBHBIC, TI0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PAacCMaTPUBAEMBIX  SIBJICHUSX,
(hOpMYIUPOBATh BBIBOJIBI M 3aKTIOUCHUS;

OPUMEHSTh B TMPOIECCe TMO3HAHUSA, WCIOJIb3YEeMble B XUMHUU CHMBOJIMYECKHE
(3HAaKOBBIE) MOJICIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEICTABICHUS — XUMHUCCKUN 3HAK
(cumBOII) BleMeHTa, XUMHYecKas (GopMyna, YpaBHEHHE XUMHUYECKOH pPEaKIud — IpHU
peIICHNM y4YeOHBIX TMO3HABATEIBHBIX M TPAKTHYCCKUX 3a]1ad, NMPUMEHSAThH Ha3BaHHBIC
MOJICJIbHBIE TIPEJICTABIICHUS [JISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB HM3Y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe McCIeA0BaTEILCKHE AeiiCTBYS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIISCTB U XUMHYECCKUX PEAKIIHIA,

dbopMyIMpoBaTh MEIW W 3aJa4d HCCICAOBAHUS, WCIOJIB30BaTh ITOCTABJICHHBIC H
CaMOCTOSATENLHO C(hOpPMYyIHPOBAaHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA TO3HAHUS H
OCHOBBI JyIsl (DOPMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIAJICTh HaBBIKAMHU CAMOCTOSTEIILHOTO TUTAHUPOBAHUS W TIPOBEICHUS YICHUYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAThH yMEHMsI HaOJI0aTh 3a XOJIOM Mpoliecca,
CaMOCTOSITENIbHO MMPOTHO3UPOBATH €0 Pe3yibTat, GOpMyIUpPOBATh 000OIIEHUS U BBIBOBI
OTHOCUTEJIFHO JTOCTOBEPHOCTH PE3yJbTATOB HCCIIEIOBAHUS, COCTABISATH 00OCHOBAHHBIN
OTY€T O MIPOJICJIAaHHON paboTe;

puoOpeTaTh OMBIT YYCHUUECKOM MCCIIEIOBATEIHCKON U MPOEKTHOM JESITEIHHOCTH,
MPOSIBJISITH CLIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 3a]1a4, MPUMEHECHHIO PAa3IMYHbIX METOOB ITO3HAHMUS.

3) padora ¢ nngopmanueii:



OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHMKAX WHGOpMaUu (Hay4yHO-TIOMyJIsIpHAs
auTEpaTypa XMMHYECKOrO COJIep KaHMs, CIpaBOYHbIE MocoOusi, pecypchl MHTepHera),
aHATM3UPOBaTh MHGOPMAIMIO PA3JTMYHBIX BUAOB W (POPM MPEACTABICHUS, KPUTHUCCKH
OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPECUYNUBOCTH;

GbopMyIHpOBaTh 3aIIPOCH U IPUMEHSAThH PA3IMYHbIE METO/bI MIPU MOUCKE U 0TOOpE
uH(pOopMaIi, HEOOXOIUMOI JIJIsl BBITIOJIHEHUS YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA,

npuoOpeTaTh  OMBIT  HWCIONB30BAaHUA  WH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTEIIFHO BBIOMpATh ONTHUMAIBHYIO (OopMy mMpenacTaBicHUsT HWHGOPMAIHH
(cxembl, rpaduKH, AUArPaMMBbI, TaOJUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAYUYHBIN $3bIK B KAaue€CTBE CPEJCTBA IMpPHU PabOTE C XUMHUYECKOU
nHpopMaIuen: NpUMEHATh MEXIpEeIMETHbIC (PU3NUECKHEe U MAaTeMaTUYECKHUE) 3HAKU U
CUMBOJIBL, (hOPMYJIBbI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CMUMBOJHMYECKHME  CPEICTBA
HaIJISITHOCTH.

OBjajieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMH eCTBUSIMU:

3a/1aBaTh BONPOCHI TIO0 CYIIECTBY OOCYXTaeMOW TEMBbI B XOJEC AWAIOra W/WIH
JTUCKYCCUH, BBICKa3bIBaTh HACH, (POPMYIHPOBATH CBOM TPEIIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TIpEe3eHTAlMed pe3ydbTaTOB TO3HABATEIHHON  JIEATEIHLHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIPHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBITOJTHCHUH
XUMUYECKOTO DJKCIMEPUMEHTA, TMPAKTHUYECKOW paboOThl TO WCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealm3alliid yd4eOHOTO TpoeKkTa W (POpMyIHpOBaTH BBIBOABI 10
pe3ynbTaTaM TPOBEAEHHBIX HCCIACAOBAHUM MyTEM COTJIACOBAHUS TMO3MIMH B XOJe
00CyXeHUsI 1 OOMEHa MHEHHUSIMHU.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO  IJITAHUPOBaTh W OCYIIECTBISITH  CBOKO  ITO3HABATEIIBHYIO
NEeSTENbHOCTh, oOmpeAensss e€ Iend U 3a7adyd, KOHTPOJIUPOBATh W IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAThH MPEIaraéMblii aJTOPUTM JACHUCTBUIN TIPH BBIMOJTHEHUN
y4eOHBIX M HMCCIIEIOBATEIBCKUX 3a/1a4, BbIOMpaTh Hanbosiee d(PPEeKTUBHBIN CIIOCOO MX
pEIICHUS C YIETOM IMOTYyUYEHHUS HOBBIX 3HAHWH O BEIIECTBAX U XUMHUYCCKUX PEAKIIHIX;

OCYIIECTBJIATH CAaMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHaln3a M|
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKas XuMHUs OTPakKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUI O XMMHYECKOW COCTABIIAIOIICH €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPA, POJIM XMMHUU B IMO3HAHUM SIBIICHUN MPUPOJIbI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOIL
JUTSL pelIeHUs TPAKTUYECKUX 3a7ad W HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOIHOM CPELE;



BJIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAFOIINE
HNOHATHSA (XMMHUYECKUH DJIEMEHT, aToM, JJEKTpOHHas o00o0JouKa aToMa, MOJIEKYIa,
BaJICHTHOCTh, 3JEKTPOOTPUIIATENIBHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpamiéHHas), MOJIb, MOJISIPHAS Macca, MOJSIPHBIA 00BEM, yTIEpOTHBIN
CKeJeT, (PyHKIMOHANIbHAS TPYIINa, paguKai, U30MEpHsl, U30MEPbI, TOMOJIOTHYECKUN P,
IOMOJIOTH, YTJIEBOAOPOMABI, KHCIOPOJA M a30TCOAEpKAIUE COCAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIWHEHHS); TEOPHUH U 3aKOHBI
(Teopust cTpoeHus oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHHUs] MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMHUHU; MUPOBO33PEHUECKUE 3HAHUS,
JeXallke B OCHOBE NOHMMAaHUS NPUYMHHOCTH M CHCTEMHOCTH XMMHMYECKHUX SIBJICHUH,
(aKkTOJIOTMYECKHUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJyYeHUHM U Oe30macHOM
UCIIOJIb30BaHUM BAXHEUIIMX OpPraHMYECKUX BEIIECTB B OBITY H IPAKTUYECKON
NeSATENbHOCTH YEJIOBEKa;

CcOPMUPOBAHHOCTh YMEHHMM BBIABIATh XapaKTEpHblE MpPU3HAKU IOHATHM,
YCTaHABJIMBATh MX B3aWMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIHUE IIOHATHSA IPU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCAMHEHU;

c()OPMUPOBAHHOCTh YMEHHI HCHOJB30BATh XUMHUYECKYIO CHMBOJIMKY IS
COCTABJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpami€HHOW) (opMy
OpraHUYECKUX BELIECTB W YPABHEHUN XUMUYECKHUX PEAKLUUW, W3rOTaBIMBATH MOJEIH
MOJIEKYJI ~OpraHMYEeCKMX BEIIECTB JUIsl  WJUIFOCTPAlMM WX  XHMHYECKOrO0 |
MPOCTPAHCTBEHHOT'O CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHUN  YyCTAHABIMBATh MNPUHAMIEKHOCTh  HM3YUYEHHBIX
OpraHUYECKUX BEIIECTB M0 MX COCTaBY M CTPOCHMIO K ONMPEAENEHHOMY KJaccy/rpymme
COCIMHEHHA  (YIJIEBOJOPOIBI,  KHCIOPOJA M a30TCOAEpXAIIME  COCAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCJUHEHUS), JaBaTh MM Ha3BaHUSA II0 CUCTEMaTUYECKOMN
Homenkmnarype (IUPAC), a Taxke NpUBOANTH TPUBUAIBHBIE HA3BAaHUS OTIEIBHHBIX
OpraHUYeCKUX BEIIECTB (ITUJIEH, MPONWIIEH, alETWUJIEH, 3TUJICHTJIMKOJb, TIULEPHH,
¢benon, dopmanpaeruy, ameTanbAerui, MypaBbUHAs KHCIIOTa, YKCYCHas KHCIOTa,
OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIIOTa, TJIIOK03a, GPYyKTO3a, Kpaxmal, LeI003a,
TJIMIMH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BUAbl XUMUYECKON CBSI3M B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

chOPMUPOBAHHOCTh ~ YMEHHUS  MPUMEHSTHh  TOJOXKEHHS TEOPHUM  CTPOCHUS
opranndeckux BemecTB A. M. bytnepoBa 1y 0OBSICHEHHS 3aBUCHMOCTHA CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3IU4HbIX KIJIACCOB OPTraHUYECKUX
BelecTB (METaH, 3TaH, ATHJICH, IPOIHIICH, alleTuieH, Oytaauen-1,3, metmiOyranuen-1,3,
OCH30J, METaHOJ, HTaHOJ, JTWICHIVIMKONb, TIUIEPUH, (EHON, aleTaabAerHs,
MypaBbMHasi W YKCYCHAs KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LEJUII0JI03a, aMUHOYKCYCHAs
KHCJIOTa), WJUIFOCTPUPOBATh T'€HETUYECKYI0 CBSI3b MEXKIY HUMHU YpaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;



c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOJOPOIHOTO CHIPbS
(HedTh, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI UX MEePEePadOTKH U MPAKTUIECKOE MPUMEHEHNE
MIPOJIYKTOB NEPEPAOOTKHU;

c(hOpMHUPOBAHHOCTh YMEHHUM TTPOBOJUTH BBIUUCICHUS TI0 XUMHUYECKUM YPaBHECHUSIM
(maccel, 00BEMa, KOJNIMYECTBA MCXOAHOTO BEIIECTBA WM MPOJAYKTa peaKIuu I
U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 MCXOJHBIX BEHIECTB MM MPOIYKTOB
pEeaKLnn);

c(hOpPMHUPOBAHHOCT, YMEHUW BIIAJCTh CUCTEMOW 3HAHWA OO0 OCHOBHBIX METOJaX
HAYYHOT'O IO3HAHHMS, WUCHOJIb3YEMbIX B XMMHUHU MPHU U3YUYECHUU BEIIECTB U XUMHUYECKHUX
ABJICHUM (HaOMIO/IeHHe, HM3MEpPEHHUE, HKCIIEPUMEHT, MOCIUPOBAHUE), HCIOJIb30BATh
CUCTEMHbIE XMMHUYECKUE 3HAHUS JJISI MPUHITUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAaTh TpaBWJia IMOJb30BAaHUA XUMHUYECKOUN
MOCyJI0¥ U J1ab0opaTOpHBIM 000PYOBAaHUEM, a TAKXKE MPaBUIIa OOpaIeHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIMSAMU TIO BBIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BHITIOJIHITH XUMUYECKUN SKCIIEPUMEHT
(IpeBpalmieHuss OpPraHUYeCKUX BEIIECTB NPU HArpeBaHWH, IOJYyYCHHE OSTUICHA U
M3yYECHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPraHUYECKHUX BEIIECTB, JICHATYpalvs
OCJIKOB TIPU HArpeBaHWH, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUU C MpPaBHIAMHU
TEXHUKH O€30MacHOCTH TpU OOpalieHuu C BEHeCTBAMU U JTAOOPATOPHBIM
000pyIOBaHUEM, MPEICTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opme
3alUCU YPaBHEHUM COOTBETCTBYIONIUX PEAKIUA U (HOPMYIMPOBaATh BHIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  AHAIM3UPOBATh  XHWMUYECKYIO
uH(pOpMaIIo, MOy4aeMyl0 U3 pa3HbIX UCTOYHUKOB (CpelicTBa MaccoBOW MH(OpMaIuu,
WNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJI0/IaTh MPaBUJia SKOJOTHYECKU I1€]1€CO00Pa3HOTOo
MOBEJICHUSI B OBITY M TPYJOBOM NEATEILHOCTH B IIENIIX COXPAHEHHUS CBOETO 3/I0POBbSI U
OKpPYXaUed IPUPOJHOM CpPEAbl, OCO3HABAaTh OMACHOCTh BO3JICMCTBHUS HA >KUBbIC
OpPraHU3Mbl OIPEICIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIca noka3arens 111K,
MOSICHAThL HAa TIpUMEpax CIocOObl YMEHBIIEHWS W TMPEAOTBPAIICHHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Uit 00yJaronuxcsi € OrPaHUYEHHBIMH BO3MOKHOCTSIMH  37I0POBBS:  YMEHHE
MPUMEHSTH 3HAHUST 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUI;

JUISL CJICTIBIX M CJIA0OBUIAIIMX OOYyYaromMXCs: YMEHUE HCIOJIb30BaTh peibedHo-
TOYEYHYIO cUcTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudeckux Gopmyi.

11 KJTACC

[IpenMeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHUYecKas XUMUS)
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN: O XUMHUYECKON COCTaBJISIOLIEH €CTECTBEHHO-
HAyYHOU KapTHHBI MUPA, POJIM XMMHUU B MMO3HAHUM SIBIICHUU TPUPOJIbI, B HOPMUPOBAHUU



MBIIIJIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOIA
JUISL pellieHusl TMPAKTUYECKHX 3a/ad M HKOJOTHYECKM OOOCHOBAHHOIO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U MPUPOJIHON CPEAE;

BJIAJICHUE CHUCTEMOW XMMHYECKUX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOIOJIATAOIINE
HOHATHS (XMMUYCCKHIA SJIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIEKTpOHHBIC OPOUTAIN ATOMOB,
WOH, MOJIEKYJa, MOJIb, MOJISIPHBI OOBEM, BAJEHTHOCTH, AJIEKTPOOTPUIIATEIHHOCTD,
CTENICHb OKHUCIICHUS, XUMHUYECKasi CBs3b (KOBAJICHTHAs, HWOHHAs, MeETaJuIM4ecKas,
BOJIOPOJIHASI), KpUCTAUIMYECKasi PEHIETKA, THUIIBl XUMUYECKUX pEeakIui, pacTBOp,
AJIEKTPOJIUTBL,  HEAJEKTPOJIUTBI, JJIEKTPOJUTHYECKAS]  JUCCOLMALHNS, OKHUCIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKOW PEAKIUU, XUMUYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOPHS AJIEKTPOJUTHUYECKON JuccolManuu, nepuoandeckuit 3axkon . .
MenpeneeBa, 3aKOH COXPAHEHHUSI MAcCChl BEIIECTB, 3aKOH COXPAHEHHUS] U IMPEBPALICHUSA
SHEPrUu MPU XUMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI SI3bIK XUMMHH,
MHPOBO33PEHYECKUE 3HAHUS, JEXKallMe€ B OCHOBE T[OHMMAaHUA MPUYUHHOCTH H
CUCTEMHOCTH XMMUYECKHUX SIBICHUH, (PaKTOJOTUYECKUE CBEJIEHUS O CBOMCTBAaX, COCTABE,
MOJIy4YeHUH U O€30MacHOM HCIOJIb30BAaHUU BAXKHEMINIMX HEOPTaHMYECKHX BEIIECTB B
OBITY U MIPAKTUYECKOM JEATEHOCTU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUH BBIABJISTH XapaKTepHbIE MPU3HAKUA  TOHATHIA,
YCTaHABIIMBaTh KX B3aWMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME TOHATUS MPH
ONMCAaHUH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

cOpPMUPOBAHHOCTh YMEHHUN HCIOJB30BaTh XUMHUUYECKYID CHUMBOJIMKY  JUIsS
cOCTaBJIeHUsI (POPMYJT BEIIECTB U YpPABHEHUM XUMUUYECKUX PEaKIUi, CUCTEMATHUYECKYIO
nomenknatypy (IUPAC) w TpuBHManbHBIE Ha3BaHUS OTIEIBHBIX HEOPTAaHUYECKUX
BEIECTB (yrapHBIi Ta3, YIIEKUCIBIN ra3, aMMHaK, raiméHasl H3BeCTh, HeTaléHas U3BeCTb,
MATHEBAS COJA, TUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUM OMNpEAessaTh BaJEHTHOCTb W CTENEHb OKUCIICHHS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOW CBS3U
(KkoBaJIeHTHasi, HOHHAs, METAJUIMYECKasi, BOJOPOJAHAs) B  COCIUHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEHIECTBA (aTOMHAs, MOJIEKYJIIpHAs, UOHHAS,
METaJIJINYECKas ), XapaKTeP CPeJibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHMH YyCTaHABIMBAaTh MPUHAIIC)KHOCTh HEOPTaHUYECKUX
BEIIECTB MO MX COCTaBY K ONpeAcTEHHOMY KJacCy/Tpymie COeAuHEHUM (MPOCThIC
BEIIECTBA — METAUIBI W HEMETAJUIbl, OKCHIbI, OCHOBAHHS, KHUCIOTHI, amM(pOTEpHbIE
TUJPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUH PacKpbhIBaTh CMBICH Mepuoauyeckoro 3akona JI. .
MeHnneneeBa W JIEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO W
IPOTrHOCTUYECKYIO (PYHKIUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapakTEePU30BaTh DJIEKTPOHHOE CTPOEHUE aTOMOB
XuMuueckux anemMeHToB 1—4 mnepuonoB Ileproanueckoil CUCTEMbl XUMHUYECKUX
anemeHToB J[. YI. MennesneeBa, UCIONb3Ys MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OpOHUTATIY,
«QHEPreTUYECKUE YpPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS  CBOWCTB
XMMHUYECKUX BJIEMEHTOB M HMX COEAMHEHUU MO Iepuojgam U rpynnam llepuoanueckon
CHCTEMBI XUMHYECKUX 3JieMeHTOB [l. 1. MeHaeneena;



cOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPTAaHUYECKHUX BEIIECTB PA3IMIHBIX KIACCOB, TIOJITBEPKIATh CYIIIECTBOBAHHE
TCHETHYECKOW CBSI3M MEXKy HEOPTraHMYECKUMH BEIIECTBAMH C TOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHH;

cOPMUPOBAHHOCTh YMEHUSI KJIACCH(PHUIMPOBATH XUMHUYECKHE pEaKIUUd TI0
pa3IMYHBIM MPU3HAKaM (YHCITY M COCTaBy PEarupyroNINX BEIIECTB, TETUIOBOMY P PEKTy
peaKImu, N3MEHEHUIO CTETICHEH OKUCIICHHS DJIEMEHTOB, 00OpPaTUMOCTH PEAKIIUU, YIACTHIO
KaTajau3aropa);

c(hOPMHUPOBAHHOCTh YMEHHUM COCTABIISITH YPABHEHUS PEAKIUN Pa3IMYHBIX THIIOB,
TIOJTHBIC M COKpAIIEHHBIE YPAaBHEHHUS peakluii HOHHOTO OOMeHa, YIUTHIBAs YCIOBHS, PH
KOTOPBIX 3TU PEaKIUU UIYT 10 KOHIIA;

chOPMHPOBAHHOCTh  yYMEHHH  TPOBOAWTH  PEAKIMH,  IOATBEPKIAIOIINE
Ka4eCTBCHHBI COCTaB Pa3IMYHBIX HEOPTaHWYECKHX BEIIECTB, PACIIO3HABATH OMBITHBIM
MyTEM HOHBI, MPUCYTCTBYIOIINE B BOJAHBIX PAaCTBOPaX HEOPTaHUYECKUX BEIECTB;

c(OpPMHUPOBAHHOCTb YMEHHUU pacKpbIBaTh CYILIHOCTb OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJBbHBIX PEAKLUUN MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOIO OanaHca 3THX
peaKuuu;

c(hOpPMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUUYECKOUN
peakiMu OT Pa3IUYHBIX (HAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PaBHOBECHUS B
3aBUCHMOCTH OT BHelIHero Bo3aeicTsus (mpunuui Jle [larensbe);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEepPU30BaTh XUMUUYECKHUE MPOIIECCHI, JIEKAIE B
OCHOBE TMPOMBIIIUICHHOTO TMOJYyYEeHHS CEpHOM KHUCIOThl, AaMMHakKa, a TaKxke
c(hOpPMHUPOBAHHOCTH TMPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIMIIAX U SKOJOTMYECKUX
mpo0JeMax XUMUYECKOTO MTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTH YMEHUM MPOBOJIUTH BBIUYMCICHUSI C UCIOJIb30BAHUEM MOHSITHS
«MaccoBasl J10J1s1 BEIIECTBA B pacTBOPE», 0ObEMHBIX OTHOIICHUH ra30B MPU XUMHUYECKUX
peaKIusx, Macchl BEIIECTBA MKW 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00hEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIIOBOrO 3ddexTa
peaKkuy Ha OCHOBE 3aKOHOB COXPAHEHHMSI MAcCChl BEIIECTB, MPEBPALICHUS U COXPAHCHHUS
SHEPIuu;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAaTh TIpaBWJIa IMOJb30BAaHUS XHUMHUYECKOUN
MOCyI0M ¥ 1a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKE MpaBUiIa OOpAIICHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIMSIMU TI0 BBIITOJTHEHHIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBITIOJHITH XUMUYECKUN IKCIIEPUMEHT
(pa3noxeHue mepokcujia BOAOPOJia B MPUCYTCTBUU KAaTalW3aTopa, ONPEIEICHUE CPEabl
pPacTBOpPOB BEIIECTB C TMOMOIILI0O YHMBEPCAIBLHOIO HHAMKATOPA, BIMSHUE Pa3JIMUYHBIX
(aKTOpPOB Ha CKOPOCTh XMMUUYECKOW PEaKI[MH, PEaKllud MOHHOIO OOMEHa, KaUYeCTBEHHbBIE
peaknmu Ha cyib(dar-, KapOOHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMaMm «Metamisy U «HemeTtamib») B COOTBETCTBUU C
NpaBUJIaMU TEXHUKU O€30MaCHOCTH IMPHU OOpaIlEHUH C BEUIECTBAMU M JIA0OPATOPHBIM
000pyJI0OBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHUYECKOTO OJKCIepUMEHTa B (dopme
3aMuCH YpaBHEHUH COOTBETCTBYIOIIUX pPEaKIUil U (HOPMYJIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB,;



cOPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKHM  aAHAIM3UPOBATh  XHMMUYECKYIO
uHboOpMaIMIO, TMOJy4aeMyl0 W3  pa3HbIX HCTOYHMKOB  (CpelcTBa  MacCOBOM
KOMMYHUKaIH, IHTepHeT U ApyTHX);

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJIFOIATh MPABHJIa SKOJOTUYECKH IE€JIECO00pa3HOTO
NOBEACHUS B OBITY U TPYAOBOW JEATEILHOCTH B LIETSAX COXpPAHEHUS! CBOETO 370POBbS U
OKpYXalollled MPUPOJHOM Cpefbl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBUA Ha KUBBIC
OpraHU3Mbl OMPENEAEHHBIX BEMIECTB, MOHMMas cMbica Tokasarens [1JIK, moscusats Ha
puUMepax CIocoObl YMEHBIIEHUS W TPEIOTBPAIICHHUS WX BPEAHOTO BO3JCHCTBUS Ha
OpraHU3M YeJIOBEKa;

JUist  o0ydYaroumuxcsi ¢ OrPaHUYEHHBIMM BO3MOKHOCTSIMU  370POBBS: YMEHHE
MIPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX
SIBIICHMI;

JUISL CJIETIBIX M CJIa0OBUIAIIMX OOYyYaroIMXCs: YMEHUE HCIOJIb30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins juist 3anucu XuMu4eckux GopMyL.

Kpurepuu oneHuBaHusi N0 XMuMHUH
[Ipu oneHke y4eOHBIX JOCTHMIKEHHM YYaluxcsi TPUMEHSIETCS KpUTepUalibHas
CUCTEMa OLICHUBAHUSI MO MATUOANIBHOM 1IKasie (OTMETKa «1» He CTaBUTCS):

Kpurepuu oieHK#M yCTHOTO OTBETA.

OtrmMeTKka «5» cTaBUTCS, €CIIN:
e OTBET NOJIHBIM U NPABWIBHBIN HA OCHOBAaHWUHU W3YyYECHHBIX TEOPUH;
e MaTepuand WU3JIOKEH B JIOTUYECKOW IOCIEI0BATEIBHOCTH, JINTEPATYPHBIM
A3BIKOM;
e OTBET CAMOCTOSITEIIbHBIN.

Ot1MeTKa «4» CTaBHUTCS, €CIIN;
e OTBET MOJIHBIM U TPABWIbHBIA HA CHOBAHUU U3YYEHHBIX TEOPUH;
e MaTepHad HU3JI0KEH B ONPEICIICHHOW JIOTHYECKOM MOCIEN0BATEIbHOCTH, MPU
ATOM JIOMYIIECHBI JIBE-TPU HECYIICCTBEHHBIC OIIUOKH, HCIPABICHHBIC 10
TpeOOBAHUIO YUUTETIS.

OtMeTKa «3» CTaBUTCS, CCIIU:
e OTBET MOJIHBINA, HO TIPH ITOM JIOIYIIIEHA CYIIIECTBEHHAs OIIMOKA;
e WJIM OTBET HEMNOJHBINA, HECBS3HBIM.

OTMmeTKa «2)» CTaBUTCS, €CIIU:
e IpU OTBETE OOHAPYKEHO HEMOHMMAHUE YYalIUMCS COJEp)KaHus Yy4eOHOTO
MaTepuaa;
. WIA JIOMYUIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOPBIE YYalUICS HE MOMKET
WCIIPABUTH ITPU HABOJSIIKUX BONPOCAX YUUTES;
e 10O MpHU OTCYTCTBUU OTBETA.



OueHka 3KcNepUMEHTATbHBIX YMEHUH.

OueHka CTaBUTCS Ha OCHOBaHUM HAOJIIOJCHMS 32 YYAIIMMHCS B XOJ€ BBIOJHEHHUS
MPaKTUYECKON pabOThl U MMCBMEHHOIO OTYETA 3a padoTy.

OtMmeTKka «5» cTaBUTCS, €CIU:
e paboTa BBINOJIHEHA ITOJIHOCTHIO U 0€3 OIMOOK, CAeTaHbl IPAaBUIbHbIE HAOIIOICHHS
Y BBIBOJIBL;
e DKCIIEPUMEHT OCYLIECTBJIEH IO IJaHy C Yy4eToM TpeOOBaHUM TEXHUKU
0€30M1acCHOCTH U IIPAaBUJI pabOTHI C BEIIECTBAMU U 000PYI0BaHHUEM;
e IIPOSIBJIEHBI OPTaHM3ALMOHHO - TPYAOBBIE YMEHMS, NOJJIEPKUBAIOTCS YHUCTOTA H
NOPSIOK Ha pabo4yeM MeCTe, 3KOHOMHO HCIOJIB3YIOTCSl PEAKTHUBBI.

Ot1MmeTKka «4» CTaBUTCS, €CIIN:
e paboTa BBINMOJHEHA IIPABUIIbHO, CJICJIaHBI IIPaBUJIbHBIC HAOIIOACHUS U BBIBOIBI, HO
IIPH 3TOM SKCIIEPUMEHT MPOBEJECH HE MOJIHOCTHIO;
e WJIM JIONYIICHbl HECYIIECTBEHHbIC OIIMOKKM B paboTe C BelIeCTBAMU W
000pyI0BaHUEM.

O1MmeTKa «3» CTaBHUTCS, €CIIN:

o paboTa BHITIOJIHEHA MTPaBUJILHO HE MEHEE, YEM HAIOJIOBUHY,

e WM JIONYIICHA CYIICCTBEHHAs OIMMOKa B XOJE DKCIIEPUMEHTa, B OOBSCHCHUHU, B
odopmiieHUU pabOThI, B COOJIIOJICHUY MPABUJI TEXHUKHU 0€30MacHOCTH Mpu padboTe
C BemecTBaMH H OOOpYJOBaHUEM, KOTOpas HCHPABISIETCS IO TPeOOBaHUIO
YUUTETIS.

OTMeTKa «2» CTaBUTCS, €CIIN:

e JOMyIIEHBI JiBe (M 0o0jiee) CYIIECTBEHHBIC OIIMOKA B XOJE JKCICPUMEHTa, B
oObsicHeHNH, B OGOpPMIICHMH paboOThl, B COOJIOICHUU TPABUI TEXHHUKHU
0€30MacHOCTH, KOTOPbhIE YYaIUICsS HE MOXET HCIPABUThH JaXKe MO TPeOOBAHUIO
YUUTEIIS;

e paboTa He BBITMIOJHEHA, Y YYaIErocsl OTCYTCTBYET AKCIICPUMEHTAIbHBIC YMCHHSI.



Ouenka yMeHHH pemiaTh pacyeTHbIe 3a1a4H.

OtrMeTka «5» CTaBUTCS, €CJIHM B JOTMYECKOM PACCYKICHUU U PEIICHUHU HET
OLIMOOK, 33aJja4a pelleHa PalliOHAIbHBIM CIIOCO00M;

OtMeTKa «4» CTaBUTCA, €CIIM B JIOTUUECKOM PACCYKJIECHUU U PEUICHUH HET
CYLLECTBEHHBIX OLIMOOK, HO 3ajlaya peuieHa HEPALMOHAJIbHBIM CIOCOOOM, WM
JOIIYILIEHO He 00JIee IBYX HECYIECTBEHHBIX OIINOOK.

Otrmerka «3» CTaBUTCA, €CIM B JIOTUYECKOM pACCYKIACHUM HET
CYLIECTBEHHBIX OHUIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIINOKa B MaTEMaTHUYECKUX
pacyeTax.

Ormerka «2» CTaBUTCA, €CIM HMEIOTCS CYIIECTBEHHbIE OIIMOKHA B
JIOTUYECKOM PACCYXKIEHUU U B PELICHUU; OTCYTCTBYET OTBET Ha 3aJaHUE.

OuneHka NUCbMEHHBIX KOHTPOJIBbHBIX PadoT.

OTMmeTKa «5» CTaBUTCSA, €CIIN: OTBET IOJHBIN U IPABWIBHBIA, BO3MOXHA
HECYIIECTBEHHAs OLIMOKa.

OTMmeTKa «4» CTaBUTCS, €CJIM: OTBET HEMOJHBIM WIIM JIOMYIICHO HE Oojiee
JIBYX HECYLIECTBEHHBIX OIIMOOK.

Ormerka «3» cTaBuTCs, eciau: paboTa BBHINOJHEHa HE MEHEe YeM
HaIlOJIOBUHY, JOMNYIEHAa OJIHAa CYIIECTBEHHAas OIMOKa M TpPU 3TOM JIBE-TpU
HECYLIECTBEHHBIE.

OTtMmeTKka «2» CTaBUTCS, €cli: padOTa BBIIIOJHEHA MEHbIIIE, YEM HAIIOJOBUHY
WM COJIEP’KUT HECKOJBKO CYIIECTBEHHBIX OMIMOOK, JIMOO paboTa HE BBHITIOTHEHA.

[Ipu olLeHKe BBIMOIHEHUS! MUCBMEHHON KOHTPOJIBHOW pabOThl HEOOXOIUMO
YUHUTBIBATH TPEOOBAHMS €IMHOTO OpPorpaduyecKoro pexxuma.

Ouenka TecTOBBIX PadoT.

TecTbl, COCTOSIINE U3 TIATH BOITPOCOB MOYXHO MCIIOJIH30BATh MOCJIE N3YUCHHUSI
Kaxjaoro Mmarepuana (ypoka). Tect u3 10—15 BompocoB uHCHONB3yeTCS s
nepruoAndIecKoro KoHTpoJis. Tect u3 20—30 BOompocoB HEOOXOIUMO HCIIOIB30BaTh
JUJISl U'TOTOBOTO KOHTPOJISL.

[Ipy olleHMBAaHUM MCIOJB3YyETCA Cieayromas Ikama: Jjiss Tecta U3 MATH
BOIIPOCOB

e HET OIMMOOK — OIICHKA «5»;

e OJIHA OIMMOKA — OIIEHKA «4;

o JIBE OIMMOKH — OIIEHKA «3»;

e TpH OMMOKU — OlleHKa «2». st Tecta u3 30 BONPOCOB:



o 25—30 mpaBWIBHBIX OTBETOB — OIIEHKA «5»;
o 1924 npaBUIBLHBIX OTBETOB — OIIEHKA «4»;
o 12—18 npaBWIBHBIX OTBETOB — OIIEHKA «3»;
e MeEHbIIIE 12 MpaBUIBLHBIX OTBETOB — OILICHKA «2».

Ouenka pegepara.

Pedepat orneHMBaETCS MO CIEAYIONUM KPUTCPHUSIM:

o coOMofeHrE TPEOOBAHUM K €ro 0(hOPMIICHHUIO;

e HEOOXOJIMMOCTh M JIOCTATOYHOCTH MJIi PACKPBITHS T€Mbl NMPUBEIACHHOW B
TekcTe pedepara nHPopMaIy;

e yYMEHHE O0yJarOIIerocsi CBOOOIHO M3JIaraTh OCHOBHBIC UJICH, OTPAKEHHBIC B
pedepare;

e CIHOCOOHOCTH OOy4Yarollerocss TMOHSATh CYTh 3a/laBaéMbIX  WJIEHAMU
aTTECTAIMOHHONW KOMHCCHHU BOIIPOCOB U C(OPMYITHPOBATH TOYHBIC OTBETHI
Ha HUX

Kputepyn omeHKM TPOEKTHON M  HMCCJIEI0BATEIbCKON  PpadoThI
pa3padaThIBAOTCS ¢ YYETOM IIeNiel U 3a7a4 MPOSKTHOM JESITEIbHOCTH Ha TaHHOM
sTarne o0pa3zoBaHuUs.

1. UnuBuayanbHbId  TPOEKT I€JeCOO0pa3HO OIEHUBATH IO  CJIEAYIOIINM
kputepusiM: CrocoOHOCTh K CaMOCTOSTEIbHOMY MNPUOOPETCHUIO 3HAHHUN |
perieHuto npoOieM, TPOSABISIONIASCS B YMEHUM IIOCTAaBUTH MpoOiIeMy U
BBIOpATh aJIeKBAaTHBIE CIOCOOBI €€ pelleHus, BKII0Yas MOUCK U 00paboTKy
uHpopmanuu,  QOpMYJIHUPOBKY  BBIBOJOB  W/WIM  OOOCHOBaHHE U
peanuzanuio/anpoOalio MPUHITOTO pEIIeHUs, OOOCHOBaHWE W CO3/IaHUE
MPOTHO3a, MOJIEIH, MaKeTa, 00bEeKTa, TBOPUECKOTO pelieHus u T. 1. JlaHHBIN
KpUTEpPHUIl B II€JIOM BKJIOYAET OIICHKY C(HOPMUPOBAHHOCTH TMO3HABATEIBHBIX
y4eOHBIX JEHCTBUIA.

2. ChopmMupoBaHHOCTH IIPEIMETHBIX 3HAHHH u
CIIOCOOOBACHCTBUH, IIPOSBIIIONIASACS B YMEHUH PACKPBITH COJIepKaHUE paOOTHI,
rPaMOTHO ¥  OOOCHOBAaHHO B  COOTBETCTBUM C  paccMaTpUBAEMOM
Ipo0JIEMOI/TEMOM UCIIOJIH30BAaTh MMEIOIIHMECS 3HAHUS 1 CIIOCOOBI ICHCTBHUI.

3. ChopMHUPOBaHHOCTh PETYJIATHBHBIX JICHCTBHMA,IPOSBIAIOMIAACS B YMCHUHU
CaMOCTOATENbHO  IUIAHUPOBaTh M YIPaBIATh CBOEH  IMO3HABaTEIbHOU
NESATETLHOCTHI0O BO BPEMEHHU, HCIIOJIB30BaTh PECYPCHBIE BO3MOXXHOCTH IS
JOCTIDKCHHSI 1I€JIeH, OCYIIECTBIISITh BBIOOP KOHCTPYKTHMBHBIX CTpPATErwil B
TPYJIHBIX CUTYyaITUsIX.



4. ChopMHpPOBAaHHOCTH KOMMYHUKATHUBHBIX JEHCTBHIA,IPOSBIIAIOMIASACA B YMEHUU
SCHO W3JIOXHUTh U OQPOPMHUTH BBIIOJHEHHYIO paboTy, MpEeACTaBUTh €€
pe3ynabTaThl, apTyMEHTUPOBAHHO OTBETUTH Ha BOIIPOCHI.

MakcumanbHasi OIIEHKa MO0 KaXJIOMYy KPUTEPHUIO HE JIOJDKHA MPEBBIIIATH 3
OammoB. I[lpum TakoM TmMoOaXoJe JOCTHXKEHHE ©0a30BOro ypoBHS (OTMETKa
«YZOBJIETBOPUTEIBHO») COOTBETCTBYET MOJYyYECHHIO 4 TNEPBUYHBIX OAIOB (110
OJHOMY OaJuTy 3a KaXKIbId U3 YETHIPEX KPUTEPHUEB), a JOCTUKCHHE MOBBIIICHHBIX
YPOBHEH COOTBETCTBYET MOJy4YeHHIO [—9 mepBUYHBIX OamioB (OTMETKa
«xopoioy) win 10—12 nepBUYHBIX 0aJIJI0B (OTMETKA «OTIMYHOY).



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3







HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchl
[IpenmeTt opranuueckoil XuMuu, e€
1 1 1 "Henesnsa
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopust CTpoeHUS OPraHUYECKUX
2 coequHenuiit A. M. bytieposa, eé 1 2 Hemens
OCHOBHBIC TTOJIOKEHUS
[IpencraBnenue o knaccuukanuu
opranmyeckux BeniecTB. HomenkiaaTypa
3 p yp 1 3 Hemens
(cucreMaTuyeckas) U TpPUBHAIBHBIC
Ha3BaHUs OPraHUYECKUX BEILIECTB
AJIKaHBI: COCTaB U CTPOCHHE
4 . P ’ 1 4 Hepensa
TOMOJIOTUYECKUM PsiJT
Meran u 3TaH — npocTenime
5 1 5 Henens
MIPEACTaBUTEH AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 6 Hepess
OTHJIEeH U IIPONHIIEH — MPOCTEHIITHE
7 P P 1 7 Hepensa
MIPEACTABUTEH AIKEHOB
IIpakTuueckasg padora Ne 1. «[Tonyuenue
8 p p . i 1 1 8 Hepmens
STUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1 9 Henenda

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL




AJIKHHBL: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHUIIEH — 10 »enmensa
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB
Breraucnenus mo ypaBHEHHIO XUMHAYECKOM

11 P 11 Hemens
peakiumn
ApeHbl: 0eH3011 U TOJIY0JI. TOKCHYHOCTD

12 p y 12 "Hepens
apeHOB
I'enernueckast cBA3b yIIIEBOLOPOIOB

13 yr p ’ 13 negens
MPUHAICKALNIUX K Pa3IMIHBIM KJIaccaM
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC 14 Hepens
ra3el, He()Th ¥ MPOAYKTHI €€ TiepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC 15 Hepens
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu
KontpoasHas padbota mo pasmaen

16 p p p y 16 Hepens
«YTIIeBOAOPOIBD
IIpenensHble OAHOATOMHBIE CITUPTHI:

17 p P 17 nepensa
MeTaHOJ U 3TaHo. Bomopoanas cBs3b
MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIHUKOJIb U

18 18 nepensa
TIIALIEPUH
denoi: cTpoeHue MOJIEKYIEI, PU3nYecKue

19 p . yasL, & 19 Hepens
1 XUMHUYECKHE CBOMCTBA, TPUMEHEHNE
Anpperunsl: GopManbIeru 1

20 Gop 20 Hemens
areTaibaerug. AeTon
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE

21 21 Hemens
KHUCJIOTHI: MypaBbUHAS M YKCYCHas

22 ITpakTuyeckas padora Ne 2. «CBoicTBa 22 nenens




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

23 "Hepnens

24 "wepens

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX

a¢upoB

25 Hepena

26

27

28

JXKupsl: ruaponus, npuMeHeHuUE,
OMoJIOTHYECcKast POJIb KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIHS.
BaskHeiiiie npeacTaBuTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJTK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

26 Hemens

27 "Hepnensa

28 "wenensa

29

Kontponbnas paboTta mo pazaery
«Kucnopozacoaepsxaniyue opraHnaeckue
COCIMHEHUS

29 "Hepensa

30

AMMHBI: METUJIAMWH W aHWJINH

30 Hemens

31

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpPraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuanl

31 Hemens

32

33

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS
OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN

32 Hemens

33 "Hepgens




OcHoBHBIC MCTOABI CHHTC3a

34 Henmens

34 BBICOKOMOJICKYJISIPHBIX COSIMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTEMa XMMHU4YeCKUX d1emeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

1 Hemensa

2 Henmensa

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6p33013aH1/1${
KOBaJICHTHOM CBS3U. BOI[OpO,ZLHaH CBA3b

3 Hepend

4 yenens

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenenn okucieHns. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUSA

5 "Hepmens

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctruHHBIC ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe

6 Hemens




Knaccugukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eneTnueckas
CBSI3b HEOPTaHWYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

7 "Henesns

Knaccugukanus XuMHUecKuX peakuuii B
HEOPraHUYECKON U OPraHu4eCKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS] SHEPTUU IPU
XUMHMYECKHUX PEAKLHAX

8 Henmensa

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

9 nepessa

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIun»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«TeopeTudeckre OCHOBBI XUMUM»

10 Hepens

11 menmensa

12 »enensa

13 »uenmensa

14

Meraiuel, ux noyioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKUX deMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJII0B

14 nepensa




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

15 Henens

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATpUH, Kaaui, Kaabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U BX
COCTUHEHUN

16 wepens

17 wenensa

18 enmensa

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/a4 110 TEME
«Mertaniasn»"

19 wepens

20

21

22

Hewmeraibl, X mojiokeHHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHs HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

20 "Hemensa

21 "wepensa

22 "Hepnens

23

XuMudeckue cBoMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

23 "Hepnensa

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COCIMHEHU

24 "wenensa

25 Henens

26

O000I1IIeHNE U CUCTEMATH3AIlNS 3HAHUH 110

26 "Hepnensa




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 1 27 "Henens
"HemeTamn1"»

08 KontposnbHas padoTa mo TeMaM «MeTauib» 1 28 Hexens
n «Hemeranibe»

29 Heoprannueckue u OpraHM4ecKue KUCIOTHI. 1 29 Hexens
Heoprannueckrie u opraHM4ecKue OCHOBAHMS
AMpoTepHbIC HEOpPraHUYECKHE U

30 OpraHuvecKue coeAMHeHus. [ 'eneTnueckas 1 30 Hexes
CBSI3b HEOPTaHWYECKUX U OPTaHUYCCKUX
BEIIECTB
Ponp xumMun B 00eciedeHIU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MacCHOCTH, 1 31 "emens
Pa3BUTUU MEAUITUHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIIMIIAX TPOMBILIUIEHHOTO MOJTYYEHUS 1 32 "enens
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUpe BEILIECTB U MATEPUATIOB 33 "Hepgens

34 XUMUA U 370pOBbE YETOBEKA 34 »yepens

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







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

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxknmonepHoe obmectBo «M3aatenberBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET






