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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit Denepanumy», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelNbHBIX opraHuzanusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MmoAX0/l0B K pa3paboTKe MpOorpaMMbl IO XUMHUH, K OINPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICNICH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIOIIMM 3TaloOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YeJOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme MO XHMHUU € YYETOM CHenu(pUKH HAYKHU XUMUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpaeT ocoOyr poJib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
IpPUPOABl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThI0 MUPOBOI KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCIEIIHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHs KakK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHUECKOI 0€30aCHOCTU U OXPaHBbI 310POBBI.

B coorBercTBUM ¢ OOmIMMHU LEISIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KYpChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHME AAHHOW CHCTEMBI 3HAHWM NPU WU3YYEHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckas XuMus» copmMupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKONM TEOPUM CTPOCHHUSI OpPraHUYECKUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckol XUMHM IIOJYYalOT Pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoMm 3peHusi B mpeameTe «XuMHUsS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O Ba)KHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TOHHMMA@HHUIO B3aUMOCBS3M XUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHsSD»» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBbIMH (aKTaMHM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Bo€ 3HAYCHHE IS
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHMs XMMHUM KaK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd KakK OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUs TJIaBHBIMHM LEISIMU H3Y4YEHUs IpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX [UIsi HPHOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTA, COOJIIOJEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHus OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMH u
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTanys 00y4aroluXcsl K YCIOBHSIM JWHAMHYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHue |y OOyyaromuxcs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAUMBIX [JIsi MPUOOPETEHUsl ONbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XHWMHH, a TaKXkKe I OUEHKH C TMO3UIU



HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MPOIIECCOB HAa OPraHU3M YEJI0BEKa U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CITOCOOHOCTEM 00yJaromuXxcs: CIOCOOHOCTH CaAMOCTOSTENILHO MPUOOPETaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUpPOBaHUE U PA3BUTHE Y O0YYAIOIITUXCS aCCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMBbI, B YACTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XHMHH, €€ Ba)KHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
PaLMOHAIBHOTO TPUPOIONOIB30BAHUS, TTONOJIHEHUSI SJHEPrETUYECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILIEHHUSI K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUWU ISl TPUHSTUS TPAMOTHBIX pEUICHUN B
CUTYalUsIX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOro0 ypOBHS BXOJUT B COCTaB MPeIMETHOU 001acTu «ECTEeCTBEHHO-HAyUHbIC
PEAMETHI.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
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 MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psijl. AlleTUsIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMICKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIK TPOIYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiiacca KUCIOT, peakius 3TepuuKaiim), mojaydyeHue 1 mpuMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CrnoxHple 3(QUpPbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas

POJIb JKUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

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

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX IPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYIIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/esieHus AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XWMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



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

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHHM. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS BEIIECTB M HX MPEBpaIlCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEAUHECHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU 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.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB W HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX  POMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: MpaBWUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpraHU4ecKorM XuMuM B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiacCUPUKAIMA, TMEPUOIUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTe€pHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTPpaMM CpellHero oOmmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAESATENBHOCTH NPH CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUIOB YUYEOHOU e TEIBLHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpY)KaroleM MHUpE Kak O €IMHCTBE MPHUPOJBI M YeIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI100aJbHBIX TPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHUS SBJICHUH OKPYKAOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIFOYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON ACATETHbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUUPUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMH Y4eOHBbIMH MOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCCHU(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas ¢GopMyna, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YJITATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4YHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIoTa W/WiIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEAOBATENbCKUX 3a]ady, BBIOUpaTh HamOolee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHHSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIISHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYH) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenkiatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaabIerul, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa ainst 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKH YTIJIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WIIM MPOAYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUU BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpallleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpPaHEHHUSI CBOETO 370POBbsi M OKPY’KAIOILIEH MPUPOTHONW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUISE 00yYaroNIuXCs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cUCTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TIO3HAHUHU SBJICHUH
npuposbl, B (GOPMUPOBAHWU MBINUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATHSA (XUMUYCCKUN 3JIEMEHT, aroMm, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuoandeckuii 3akon [l. M. Menpaeneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W IPEBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUH, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS MpU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHHUM PACKPBIBATH CMBICI IIEPUOUYECKOTO 3aKoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb 3JCKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHX »3JIeMeHTOB |4 mnepuono Ilepnogndeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
110 nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMUYECKUX d1eMeHTOB [l. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

C(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKklny, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHE MPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYUCIECHHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklvu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramib») B COOTBETCTBHM C MNpPaBUJIAMH TEXHUKH
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaThl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATH XMMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MIPEIOTBPAIICHHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHN3M YETIOBEKa,

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3nen 1. TeopeTnueckue OCHOBBI OPraHHYeCKOH XUMHH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

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




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
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
Paznes 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kontposabubie IIpakTnueckne 00paszoBaTebHbIe
padoThI padoThI pecypesI
1 [IpenMer oprannyecko XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpOeHUsI OpraHUYECKUX
2 coenuHeHuil A. M. bytnepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o kiaccupuKauu
3 opraHmyeckux Bemects. Homenkiarypa 1
(cucremaTHueckasi) U TpUBHATIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINe 1
MIPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
5 OTWIIEH U MPONMIIEH — MPOCTENIINE 1
IIPEICTABUTENH AJIKEHOB
8 [Ipaktuueckas padora Ne 1. «[lomyuenue 1 1
ATUJICHA U U3YYEHUE €0 CBONCTBY
Ankanuensl. byranuen-1,3 u
9 metunoyraguen-1,3. [lomyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIIINNA MPEJICTABUTEIb aJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 1 TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
NPUHAAISKAIMX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOIYTHBIC HEPTSIHBIE ra3bl,
HE(PTH U MPOIYKTHI €€ TIepepadoTKU
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 MPUPOJIHBIN ra3 u NOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu

16 KonrtponsHas pabota no pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbACTUT U alleTaTbACT U/,
AueroH

91 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

22 [IpaxTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH n OJICMHOBAas1 KMCJIOThI, KaK

23 MIPEJICTABUTENIN BBICIINX KApOOHOBBIX KHCIIOT

24 Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHe
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
3¢hupoB

26 Kupsl: runponus, mpuMeHeHue,
Ouosaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCHUpUKaI.

27 Bakneiimue npenctaBuTeNn: rIH0K03a,
bpykTo3a, caxaposa

28 Kpaxmain u miemutronnosa Kak mpupoIHbIe
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopopacoaepxarine opraHnIecKue
COCIMHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpraHUYECKUE COCAMHEHUS, UX
Ounonorudeckoe 3HadeHue. [lenTumbt

32 benku xak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OcHOBHBIE METOIBI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.




[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U HX COCIUHECHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYeCKHX d1eMeHToB /.. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BemiecTBa. XMMUYECKas CBs3b, €€

BUABI; MCXaHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,Z[OpOI[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenenn okuciaenus. BemectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTUHHBIE
Y KOJJTOUJHBIE pacTBOPBL. MaccoBas 10s
BEILIECTBA B paCTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHeHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3THYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

CkopocTtb peakiuu. OOpaTuMbie peakny.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

OnekTponuTrdeckas auccounanus. [lonstue o
BOJIOpOoJIHOM ToKazarene (PH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsiTHE 00 371EKTPOIN3E PACILUIABOB U
pacTBOPOB coyeit

KoHnTtponbHas paboTa mo pa3aeny
«TeopeTndyeckrue OCHOBBI XUMHID)

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
cHUCTEeMe XUMUYeCKuX dieMenToB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3znyecKue CBONCTBa
METAJIJIOB




CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PsJT

15 HaIpsHKEHUH METaNIOB
XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

18 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHUN
[IpakTuyeckas padora Ne 2. "Permenune

19 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«MeTtaiie»"
Hemeramnbl, ux nmonoxxenue B [lepuogudeckoit

20 cUCTeMe XUMHUYeCcKux aieMenToB [1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
du3nyeckue CBOMCTBa HEMETAIIIIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XHUMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COE€IUHEHHI

93 XuMHYecKue cBoicTBa a3oTa, pocopa u nux
COeTMHEHNN

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KpeMHUS U
UX COCOUHEHUU

o5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COE€IUHEHMI

26 O0001eHne 1 cucTeMaTU3aLNs 3HAHUI 110

teme «Hemeramiery. Beraucnenus mo




YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipakruyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTtast"»

98 KonrtponbHas padora no remam «MeTtamib» U 1
«Hemeraiuib»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepauHeHus. ['enernueckas 1
CBSI3b HEOPTAaHMYECKUX U OPTaHHUYECKUX
BEIIECTB
Pons xumuu B 00ecrieueHIN SKOJIOTHIECKOM,

31 HYHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEJIULIUHBI
[TpencraBienus o0 OOIMX HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4YEHHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MHpE BELIECTB U MaTepHajIoB

34 XUMHUS U 3J0POBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




B denepanbHbIX U pernoHaIbHBIX MPOLEAYPaX OLIEHKU KauecTBa 0Opa30BaHMs MCIIOJIb3YETCs
nepedeHp (KoaudukaTrop) pacupeeNeHHBIX 10 KjaccaM MPOBEPSIeMbIX TPEOOBAHUH K pe3ylbTaTaM
OCBOEHHS OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMbl CPEAHEr0 OOLIEro oOpa3oBaHUs U HJIEMEHTOB
COJIEpKaHUs 110 XUMUH.

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOM
obOpazoBarenbHOl mporpammsl (10 kimacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOr0 00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 0opa3oBaHus
pe3ynbTaTa
1 TeopeTnueckne OCHOBBI OPraHMYECKOM XUMHH
11 CdopMUpOBaHHOCTh TMPEJCTABICHUH O XUMHUYECKOW COCTaBIISIONICH

€CTECTBEHHOHAY4YHON KapTUHBI MHUpA, POJIA XMMHUHU B IO3HAHWM SIBJICHUU
OpUpoibl, B (OPMHUPOBAHUU MBIIUICHUS M KyJIbTYypbl JHYHOCTH, €€
(yHKIMOHAJIBHOW  IPaMOTHOCTH,  HEOOXOAMMOM Ui pelIeHHus
INPAaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHMS K
CBOEMY 37J0POBBIO U IIPUPOJTHOM Cpesie

1.2 Bnagenue cucteMoll XMMUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIime TTOHATUS (Monexkyina, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKAsl CBA3b, MOJIb,
MOJIsIpHas Macca, MOJISIPHBIN 00BeM, YIIEPOIHBII CKeJIET,
(GyHKIMOHATBHAS rpymmna, panukan, U30MeEpUs, H30MEPBHI,
TOMOJIOTUYECKUN  psii, TOMOJIOTH, YIJIE€BOAOPOIBI, KHUCIOPOA- U
a30TCO/ICpIKAIINE COCAUHEHHUs, OWOJOTUYECKH aKTHBHBIC BEIIECTBA
(YyrneBoabl, KUpPbBI, OENKH), MOHOMEp, MOIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCMHEHHUS); TEOPUH U 3aKOHBI  (Teopust
XUMHYECKOTO CTpOeHHUs opraHnuueckux BemecTB A.M. bBbyrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN S3BIK XUMUH, (DAKTOJIOTHUECKUE
CBEICHHSI O CBOMCTBaX, COCTaBe, TMOJNY4eHHMH U  0Oe30macHOM
WCTIOJIb30BaHUM BOXKHEHIIMX HEOPTraHWUYECKHUX U OPTaHMYECKHUX BEIIECTB B
OBITY U IPAKTUYECKOMN JAEATeTbHOCTH YeTIOBEKa

1.3 CdopMupoBaHHOCTh YMEHUI BBISIBISITh XapaKTepHbIC MPU3HAKU MTOHSATHH,
YCTaHABIMBATH WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE
MOHATUS [PHU  ONMCAHUM  COCTaBa, CTPOCHUS M  IPEBpPALLCHUN
OPraHUYECKUX COCTUHEHUHN

14 c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JJIs
COCTaBJIGHUSI ~ MOJIEKYJSAPHBIX W CTPYKTYpPHBIX  (pa3BepHYTOH,
COKpamieHHo) (opMysa  OpraHWYECKMX  BEHIECTB M YpaBHEHUU
XUMHUYECKHX PEaKIMH, M3rOTaBIMBAaTh MOJIENU MOJEKYJ OpPraHHYecKuX
BEUIECTB JUIS WUIIOCTPAlUM WX XHMHUYECKOTO M IPOCTPAHCTBEHHOIO
CTpOEHUS

1.5 CdopmupoBaHHOCTH yMeHUI yCTaHaBIIMBATh MPUHAIICKHOCTh




U3YYCHHBIX OPTaHWYECKHX BEIIECTB IO KX COCTaBYy M CTPOCHHUIO K
OmpeIeJICHHOMY KJlaccy (TpyIie) COeMHEeHUI (yraeBOAOPOIbl, KUCIOPO/
U a30TCOJICPIKAIINE COCTUHCHUS, BBICOKOMOJICKYIISIPHBIC COCIMHEHUS),
JlaBaTh UM Ha3BaHUs 10 cuctematnyeckoi HomeHkiatype (IUPAC)

1.5

CdopMUpPOBaHHOCTh YMEHUSI ONPENENATh BUABI XUMHYECKOW CBSI3U B
OPraHUYECKUX COCTMHEHUSIX (OJIMHAPHBIC U KpaTHbBIE)

1.6

CdopMUpOBaHHOCTh YMEHHUSI MPUMEHSTH: TMOJOXKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. ByriepoBa ansi oObsiCHEHUS! 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPAHECHHUS MacCChl
BEILIECTB

VYTI1eBOIOPOIBI. Kucnopoacoaepxarniue u a30TCOJIepKAIIIHe
OpraHUYEeCKUE COeAMHEHUs. BBICOKOMOIIEKYIISIPHBIE COSTUHEHUS

2.1

ChopMUpOBaHHOCTh yYMEHUW TIPUBOAWTH TPUBHAILHBIC  HA3BaHUS
OTJICNIbHBIX OPraHWYeCKHX BEHIECTB (ITHIJICH, MPOMMIEH, alleTUJIeH,
STWJICHTJIMKOIb, TJIHICPUH, (EHON, (QOpMAIBICTHI, AalCTATbICTH],
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas  KHCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, IeJUTI0II03a, TIUIHH)

2.2

ChopMHUpOBAaHHOCTh YMCHHH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKHe W XHMHYECKHE CBOWCTBA THIMYHBIX IPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHUYECKHX BEIIeCTB (MeTaH, 3TaH, OSTUJIEH,
NpomnuieH, aneruiieH, Oyraauen-1,3, wmerunOyraauen-1,3, OeH3odn,
METaHOJI, ATaHOJI, JSTWICHIJIMKOJb, TJIMIEPUH, (EHOJN, aleTalbICTU/I,
MypaBbUHas W YKCYCHasi KHCJIOTHI, TJIIOKO3a, Kpaxmal, IeJII0J03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

CdopMUpOBaHHOCTh YMEHHUS WLIIOCTPUPOBATh T'E€HETHYECKYIO CBSI3b
MEXy THIIUYHBIMH IIPEICTAaBUTENSAMU PA3JINYHbBIX KIACCOB OPraHMYECKHUX
BEIIECTB YPABHEHUSIMH COOTBETCTBYIOUIMX XHUMHYECKMX pPEaKIuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyIT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTEepU30BaTh HMCTOYHHUKHU
YTJIEBOJOPOIHOTO ChIpbsi (HE()Th, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX
nepepaboTKU U MPaKTHYECKOe MPUMEHEHHE MTPOTYKTOB MepepadoTKu

XUMHS U KU3Hb. PacueThbl

3.1

ChopMHUpPOBAHHOCTh, YMEHUW BIIAJIETh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METO/JaX HAYYHOrO MO3HAHUA, HCIOIb3YEMBIX B XUMHHU NPU U3YYCHUHU
BEIIECTB M  XUMHYECKUX sIBJICHUN  (HAOMIOJEeHHWE, W3MEpEeHHUeE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE
3HAHWS I TMPUHATHAS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEILIECTBAMH U UX TPUMEHEHUEM

3.2

CdopmupoBaHHOCTH ~ YMEHHI  COONIOAAaTh  MpaBWia  IOJIb30BAHUSA
XUMUYECKOW TIOCYAOW U J1abopaTOpHBIM OOOpYIOBAaHHMEM, a TakKXKe
npaBuiia oOpalieHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU TIO




BBITIOJTHCHH IO J'Ia60paTOpHBIX XHUMHUYECCKUX OIIBITOB

3.3

CdopMUpOBAaHHOCTh YMEHHH IIAHUPOBATH M BBIMOJHATh XUMHYECKHUN
9KCIIEPUMEHT (TpPEeBpallleHUus OpPraHMYeCKHX BEILIECTB IPH HarpeBaHUH,
MOJIy4YeHUE JTHJIEHA M M3YyYECHHUE €ro CBOMCTB, KaYECTBEHHBIC PEaKLUU
OpraHMYECKUX BEIIECTB, JeHATypalus OEJIKOB MpPU HAarpeBaHUU, I[BETHbIC
peakiuu OETKOB) B COOTBETCTBUU C MPABUJIAMH TEXHUKU OE30MACHOCTH
npu oOpalieHud C BEHIeCTBAMU U JIaDOpaTOpPHBIM 000PYAOBaHUEM;
MPEJICTABISITh PE3YIbTATHl XUMUYECKOTO 3KCIIEpUMEHTa B (JOpME 3alucu
YpaBHEHUU COOTBETCTBYIOIIUX peakuuid u (opMyIupoBaTh BBIBOJbBI Ha
OCHOBE 3THX PE3YyJIbTaTOB

3.4

CdopMUpoBaHHOCTH YMEHUW MPOBOJUTH BBIYHCICHHUS IO XUMHYECKHM
ypaBHEHUAM (Macchl, O00beMa, KOJUYECTBA HMCXOJHOIO BELIECTBA WIIH
MPOYKTA PEAKIMH M0 U3BECTHBIM Macce, 00beMY, KOJUIECTBY OHOTO U3
UCXOJHBIX BEIIECTB WJINA MPOIYKTOB PEAKIIIH )

3.5

ChopMupoBaHHOCTb YMEHHHM KPUTHYECKH AHAIM3UPOBATH XMMUYECKYIO
UH(POPMALIKIO, TIOTYIaeMyI0 U3 Pa3HBIX UCTOYHHKOB (CPEICTBA MacCOBOU
uHdopmanuu, cetb HTEpHET U Ipyrue)

3.6

ChopMupoBaHHOCT ~ yMEHUH  cOOJIOAATh  IpaBHJa  3KOJIOTHYECKU
11€J1€CO000Pa3HOro MOBEJACHUS B OBITY U TPYJOBOU JEATEIBHOCTH B LEJIX
COXpaHEHHsSI CBOETO 3JI0POBbS W OKpYXalooUled MPUPOAHONW Cpeabl,
OCO3HaBaTh OIIaCHOCTb BO3I[€I\/JICTBI/IH Ha JXUBBIC OPraHU3Mbl OIIPCACICHHBIX
OpPraHMYecKHX BeUIeCTB, MOHMMas cMbica nokaszaress [1JK (mpenenbho
JOMYCTUMOW ~ KOHIIGHTPALlMU), TMOSICHATH Ha MpHUMepax CHocoOBI
YMEHBIICHUSI U NPEJOTBPALICHNUs UX BPEAHOTO BO3/EHCTBUS HAa OpPraHu3M
9eJoBeKa

IIpoBepsieMbie rneMeHTsI conepskanus (10 kmacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

TeOpeTI/IquKHe OCHOBBI OpFaHquCKOﬁ XHUMHUHU

11

IIpeamer OpraHvYecKOW XUMHH: €€ BO3HHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4YEeHUH HOBBIX BEIECTB M MaTepHaNOB. TeOpHsl CTPOEHUS OPraHUYECKHUX
coenquHeHuil A.M. bytnepoBa, €€ OCHOBHBIE MOJIOXKEHUS

1.2

CrpykrypHble (OpMyJIBI OpPraHMYECKUX BemlecTB. ['oMoiyiorus, u30MepHUs.
XVMHYECKasi CBSI3b B OPraHMUYECKHUX COCIMHEHUSX - OJMHAPHBIE U KpaTHBIE
cBs3u. [IpencraBnenue o kiaccupuKauy OpraHudecKuX BEHIeCTB

1.3

Homenknarypa opraHu4eckiuX COEIUHEHMH (cucTeMaTHuecKas) U TpUBHUAIbHbIE
HAa3BaHMs BAKHEHIINX IPEICTABUTEINEH KIAaCCOB OPraHUMUECKUX BEIIECTB

Yr1eBo10poasl

2.1

AnkaHbI: cOCTaB U CTPOCHHUC, TOMOJIOTHYECKHUI pAA. MertaH u 3TaH - HpOCTGfIIJ.IHC




MNPpEACTAaBUTCIIN aJIKaHOB!: (1)I/I3I/I‘ICCKI/IC N XHMHWYECKHE CBOMCTBA (peaKI_[I/II/I
3aMCIICHUSA U I‘OpCHI/ISI), HaxXO0XXJACHUC B IPHUPOAC, IMOJTYYCHUC U IPUMCHCHUC

2.2

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psA. DTWIEH W NPONUIEH -
NPOCTEUIINE TMPEICTABUTENN AaJKEHOB: (U3UYECKHE U XUMHUYECKHE CBOWCTBA
(peakMM TUAPUPOBAHMS, TAJIOTEHUPOBAHMSA, THApATallMM, OKUCIEHUA U
MOJIMMEPU3ALIH ), TIOTyYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyragwen-1,3 u MermnOyranueHn-1,3: crpoeHue, BakHEHIINE
XMMHYECKHE CBOWCTBA (peakuus noaumepusanun). [lonyueHre cCMHTETHYECKOro
KaydyKa U pe3UHbI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALETHIICH -
IOPOCTEHIIMKA IPEJICTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHE, (U3HUYECKHE W
XUMHYECKHE CBOMCTBA (pEeaKLMK THIPUPOBAHMS, TaJIOr€HUPOBAHUS, THAPATALUY,
TOPEHHUs), TOJTy4YeHUE U IPUMEHEHUE

2.5

Apenbl. benson: cocrtaB, crpoeHue, (U3NYECKME U XHUMHUYECKHE CBOMCTBA
(peakuuu raJloreHMpPOBAaHUS U HUTPOBAHUSA), OJIYYEHHE U IpUMEHEHHE. Toyour:
COCTaB, CTpOeHME, (U3MYECKHEe M XUMHYECKHE CBOWMCTBa  (peakuuu
TaJIOTEHUPOBAHUS. W HUTPOBAHMS), NOJyYE€HUE M IpPUMEHEHHE. TOKCHYHOCTb
apeHoB. ['eHeTHyeckas CBA3b MEXIY YIJIEBOJIOPOJAMH, NPUHAAIESKAIIUMU K
Pa3IUYHbBIM KJ1accaM

2.6

IIpupoaHble MCTOYHUKM YIVIEBOAOPONOB. IIpupoaHbIl Ta3 W IOIYyTHBIE
HedTsaHble Ta3pl. HedTh u ee mpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
[IEPETrOHKA, KPEKUHI (TEpMUYECKHH, KaTaJuTHYecKuil), nupoiu3. [IpoaykTsl
nepepaboTKy He(TH, UX IPUMEHEHHE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu

Kucnoponconep:xaiiye opraHn4eckie coeIMHEHNs

3.1

[IpenenbHBIE OAHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJI: CTPOEHUE, (PU3HUECcKUe
U XUMHYECKHMEe  CBOWCTBAa  (peakuMd €  aKTHBHBIMM  MeTaJlaMH,
raJIoreHOBOJIOPOAMH, TOpEHME), NpUMeHeHue. BoJopojHble CBA3M MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOIAa M JTAaHOJA Ha OPraHMU3M 4YeEJIOBEKA.
MHoroaToMHbl€ CIIUPTHL. DTUIECHTIUKONIb U TIULEPUH: CTPOEHUE, (PU3UUECKHUE U
XMMHUYECKHE CBOICTBa  (B3aMMOJIEHiCTBME €O  IIEJOYHBIMH  MeTaJlUIaMH,
KayeCTBEHHasl peaklMsi Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBUE Ha OpraHu3M
yesoBeKa. [[puMeHenue raumepruHa U dTUIEHIIMKOISA

3.2

@DeHoN:  CTpoeHHE MOJNEKyNnbl, (u3uveckrne W XUMHYECKHE CBOMCTBA.
Toxcuunocts denona. [Ipumenenue penona

3.3

AJIBI[CTI/IILLI 1 KCTOHBEI. CDopManL;[er A, alCTaJIbJACTH/: CTPOCHHUC, (bI/IBI/I‘-ICCKI/IC n
XUMHYSCKHE CBOMCTBA (peaKum/I OKHCJICHHSA W BOCCTAHOBJICHHUSA, KAUYCCTBCHHBIC
pCaKI_[I/II/I), MOJIY4YCHUC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TpefeTbHbIE KapOOHOBbIE KUCIOThI. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpOeHue, (Qu3nueckue M XUMHUYECKHe CBOWCTBa (CBOMCTBa, 00IIMe
JUId KJjacca KHUCIIOT, peakuusi 3Tepu(uKanuu), MOTydeHHE U MpPUMEHEHHE.




CTCapI/IHOBaH M OJICMHOBAA KHCJIOTBI KaK INPEACTAaBUTCIIN BBICHINUX Kap6OHOBI)IX
KHCIOT. Mblia KaK COJIM BBICIIUX Kap60HOBLIX KHUCJIOT, UX MOIOHIICC I[CﬁCTBI/IG

3.5

CrnoxHble 3pUpbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. I'MAPOIN3 CIOXKHBIX
a¢upos. Kupel. I'maponu3s >xupos. Ilpumenenue xupoB. buonornueckas posb
KUPOB

3.6

VYriaeBopl: cocTaB, KiaccH(UKalus YriaeBoJOB (MOHO-, AM- U MOJIHCAXAPUJIBI).
['mroko3a - TpOCTEUIIMK MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
¢du3nyeckue U XUMHUYECKHE CBOWCTBA (B3aMMOACHCTBUE C THAPOKCHIOM MeEAU
(II), oxucnenne aMMuauyHBIM pacTBOpoM okcuaa cepedpa (I), Boccranosnenue,
Opo’keHHEe IJIIOKO3bl), HaXOXKJIEHHE B IpPHPOJE, NPUMEHEHUE, Onojoruueckas
posib. ®orocunTe3. OpykTo3a Kak U30MEp IIIOKO3bl. Kpaxman v neiroiio3a Kak
npupoaHbsie noaumepsl. CTpoeHHe Kpaxmana W I1e/unono3bl. dusnyeckue u
XUMHUYECKHE CBOIMCTBA KpaxMaia (TUIPOIN3, KAUeCTBEHHAs PEAKIIHS C HO/I0M)

A3oTcozeprKale OpraHn4eckue CoeAMHEHUS

4.1

AMUHOKHUCIOTHl KaK aM(OTEpHblE OpraHUYecKHe coequHeHHus. Puznyeckue u
XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha NpuMepe IiuiuHa). buonormueckoe
3HA4YECHUE AMUHOKUCIOT. [lenTuel

4.2

benku kak IMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/I‘IHaﬂ,
BTOpHUYHAaA U TPETUYHAsA CTPYKTYypa 0enkoB. XHMMHUYECKHE CBOKMCTBA OEJIKOB:
TuAapon3, ACHATypalrd, KAHCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMONIEKYIISIpHBIE COCIMHEHUS

5.1

OcHOBHbIE TOHSTHS XHMHUU BBICOKOMOJIEKYJSPHBIX COEIUHEHHI: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHD MIOJUMEPU3ALINH, CPENHSAS MOJIEKYIISIPHAS
Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHWH -
MOJIMMEPU3ALHS U ITOJIMKOHICHCALIHS

5.2

OKCHepUMEHTAJIbHBIE METOAbl HW3YYEHHs BEIIeCTB W UX IpeBpallleHui:
O3HaKOMJIEHHE C 00pa3liamMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcCC,
Kay4ykoB. [lomydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatenbHON mporpammsl (11 kiacc)

Kon

[IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM

IIpOBEPACMOTO O6paSOBaTCHLHOﬁ IMporpaMmbl CPpEAHETO O6IJ_ICFO 06pa3OBaHI/I}I

pe3ynbTara

1

TeopeTnyeckre OCHOBbI XMUMHUHU

11

Brnanenne cucreMoll XMMHMYECKMX  3HAaHHMM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATA0IINe TOHATUS (XUMHUYECKUN DJIEMEHT, aTOM, dJIEKTPOHHAs
oboyouka aroma, s-, P-, O-27I€KTpOHHBIE OpPOWUTAIM AaTOMOB, WOH,
MOJIEKYJIA, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHCIICHUS,




XUMUYECKass CBsS3b, MOJb, MOJSIpHAs Macca, MOJSPHBIA 00BeEM,
KpUCTAJUITMYECKasi PEIIeTKa, TUIbl XUMUUYECKUX PeaKIui (OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC, H5K30- M SHIOTEPMHYECKHE, PEaKIMd HOHHOTO
oOMeHa), pacTBOpP, JJIEKTPOJUTHI, HEDJIEKTPOIUTHI, SICKTPOJIUTHUYECKAS
JUCCOITMAITNS, OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOM
peaklny, XUMHUYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHs
SNIEKTPOJUTUYECKON  guccouuanuu, Ilepuogmueckuit  3akon  J[.U.
Menpeneena, 3aKOH COXpaHEHUs MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUH, (HAKTOJOTHUECKHE CBEICHHS O CBOMCTBAX,
cocTaBe, TIOJNyYeHHH U OC30MACHOM HCIOJIb30BAHUHM  BaKHEUIIHX
HEOPTraHWYECKUX BEIIECTB B OBITY W TPAKTUYECKOW JEATEIHHOCTH
YyeJI0BeKa

1.2

ChopMupOBaHHOCTH YMEHHUH BBISBIATH XapakTepHbIE TPU3HAKKA H
B3aMMOCBSA3b H3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILHE
MIOHATHUS IIPU ONIMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX BEIIECTB U
UX TPEBpAIlCHUN; BBIABIATH B3aUMOCBSI3b XUMHMUYECKMX 3HAHMH C
MOHATUSAMH U NPEACTABICHUAMHU JPYTMX €CTECTBEHHOHAYYHBIX IIPEAMETOB

13

BrnaneHue OCHOBHBIMM METOJaMHM HAy4HOTO IIO3HAHMS BEIIECTB U
XUMHYECKMX  sBJIeHUH  (HaOnrofieHWe, U3MEpPEHHE, OSKCIIEPUMEHT,
MOJICIUPOBaHKE)

14

CdopMHUpOBAaHHOCTh YMEHHMH ONpPENENiTh BaJCHTHOCTh M  CTENEHb
OKHCJICHUA XUMHWYCCKUX DJICMCHTOB B COCAUMHCHUAX PA3JIMYHOrIO COCTaBa,
BUJ XHMHUYECKOH CBsi3W (KOBAJICHTHAs, WOHHAs, METAJUINYECKas,
BOI[OpOI[Haﬂ) B COCAUHCHUAX, THUII KpHCTaJIHI/I‘ICCKOﬁ PCIICTKU
KOHKPETHOTO BeIleCcTBa (aTromHas, MOJIEKYJIsipHas, UOHHAS,
MeTayuInuecKas)

1.5

CdopMHpOBaHHOCTh YMEHUH OMNPENENATh XapakTep Cpeabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUI

1.6

CdopmMupoBaHHOCTb YMEHHSI KJIaCCU(DUIIMPOBATH XUMHUECKHUE PEAKITUH 110
pa3IUYHBIM TMpU3HAKaM (YHCIy U COCTaBy pEarupyrolIuX BeLIECTB,
TerioBoMy dG(deKTy peakiud, HU3MEHEHHIO CTEeleHEeH OKUCICHUS
AJIEMEHTOB, 00OPATUMOCTH PEAKIINH, YIACTUIO KaTaanu3aTopa)

1.7

CdopMUpoBaHHOCTh YMEHUN COCTaBJIATh YPAaBHEHUS PEAKINM pa3iIMuHbIX
TUIIOB, MOJHBIE M COKpAILllCHHbIE YPABHEHUS peaKLUi HMOHHOro oOMeHa,
YUHTBIBAsI YCIOBUS, IPU KOTOPBIX ATH PEAKLUU UAYT A0 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUH MPOBOIAUTH pPEAKIMH, IOATBEPKAAIOIINE
KAUeCTBEHHBIM  COCTaB  pa3jIMYHbIX  HEOPraHMYECKUX  BEIECTB,
pacno3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOPaxX HEOPraHUYECKHUX BEILECTB

1.9

CdopMHUpPOBAaHHOCTh YMEHHH pACKpBIBaTh CYIIHOCTH OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA TIOCPEJCTBOM COCTABIICHUS AJIEKTPOHHOTO
OanaHca 3TUX peakiuin




1.10

CdopMupoBaHHOCTb  yMEHUNH  OOBSICHATH  3aBHUCHUMOCTH  CKOPOCTHU
XUMHUYECKON peakuy OT Pa3InyHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCT, ~ yMEHWH  OOBSCHATH  XapakTep  CMEUICHHUS
XUMHUYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3JCUCTBUSA
(mpunnun Jle [larense)

O6H_[aﬂ 1 HCOPraHUWYCCKasa XUMU

2.1

CdopmupoBaHHOCTH YMEHHI pacKpbiBaTh cMbIci [leproanueckoro 3akona
AWM. MeHneneeBa W JEMOHCTPUPOBATH €ro  CUCTEMATH3UPYIOLLYIO,
OO0BSCHUTENBHYIO ¥ IPOTHOCTUYECKYIO (DYHKITUU

2.2

ChopMupoBaHHOCT YMEHHMH XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX 3J1IeMeHTOB 1 - 4 nepuoos Ilepuonnyeckoil cucteMsl
xummudeckux anementos .M. MenzeneeBa, UCIONb3ys MOHATHSA "S-, P-, d-
ANIEKTPOHHBIE ~ opOuTanu", '"PHepreTuyeckue ypoBHHU'", OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMMHMYECKHX DJJIEMEHTOB M MX
COCIMHEHMM 1O nepuogaM u rpynnam llepuoanyeckoil cuUCTEMBI
XUMHU4YECKUX 31eMeHToB .M. Menneneesa

2.3

CdopMupoBaHHOCTh yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHWYECKHUX BEIIECTB Pa3IMIHBIX KIIACCOB,
NOJATBEPXK/IaTh  CYIICCTBOBAHME  T'CHETHYECKOM  CBSI3U  MEXIY
HEOPTaHHMYECKUMU BEIICCTBAMH C MTOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOLINX XMMUYECKUX PEAKIIHIA

2.4

CdopmupoBaHHOCTH YMEHUU YCTaHABIIMBATh IIPUHA]IEKHOCTD
HEOPraHMYECKUX BEIECTB II0 MX COCTaBy K ONPEICICHHOMY KJacCy
(rpynme) coeaMHEHWH (IPOCTble BELIECTBa - METaUIbl U HEMeTallbl,
OKCH/Ibl, OCHOBaHMsI, KUCIOTbI, aM(pOTEpHbIE THIPOKCUIBI, COIIH)

2.5

CdopMupoBaHHOCTh YMEHUN UCIOIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIS
COCTaBJIEHUS] (OPMYJT BELIECTB U YypPaBHEHUH XHMMHUYECKHUX PpeaKIHii,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUA
OTJICNIbHBIX HEOPraHMYeCKUX BeUIecTB (yrapHblii ra3, yrJIeKUCIbIH Tas,
aMMHaK, raiieHasl U3BecTb, HeralleHasi U3BeCTb, IUThEBAS COJIA, TUPUT U

apyrue)

2.6

CdopMupoBaHHOCTh yMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAaHWE  TIEHETHMYECKOHM  CBSI3U  MEXKAY
HEOPTaHUYECKUMHU BEIICCTBAMH c MTOMOIITHIO ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUil

2.7

ChopMHUpPOBAaHHOCT, YMEHUHW IUJIAHUPOBATH M BBIMOJTHATH XUMHUYECKHUNA
OKCIIEPUMEHT (pa3lio’KeHHWE TEepOKCHAAa BOAOpPOJa B MPUCYTCTBUU
KaTajn3aTopa, OIpPEACIICHHE Cpeabl PACTBOPOB BEHIECTB C MOMOUIBIO
VHHUBEPCATbHOTO WHAWKATOpa, BIUSHUE pa3IUYHbIX (AKTOpPOB Ha
CKOPOCTh ~ XHMHYECKOM  peakIuH, peakuuu HOHHOTrO  OOMeHa,
KaueCTBEHHBIE PEaKIMu Ha cynb(dar-, kKapOOHAT- U XJIOPHUA-aHUOHBI, Ha




KaTUOH aMMOHHS, pELIeHHE 3KCIEPUMEHTAIbHBIX 3ajad [0 TeMaM
"Metamnsl" u "Hemertamnel") B COOTBETCTBMM C IIpaBWJIAMHU TEXHUKHU
0e30I1aCHOCTH IIpU  OOpallleHWH C BEIIeCTBaMM U JIaOOPATOPHBIM
000py/I0BaHUEM; NPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO IKCIIEPUMEHTA
B (QopMe 3amucu  YpPaBHEHUH  COOTBETCTBYIOIMX  pEaKkUUd U
(dbopMynHUpOBaTH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB

2.8

CdopmupoBaHHOCTH ~ YMEHMIl  cOONIOAAaTh  MpaBWiia  IOJIb30BAHUSA
XUMHUYECKOW TMOCynoii W J1ab0opaTopHBIM 00OpyJOBaHUEM, a TaKkKe
npaBuiia oOpalleHusi ¢ BElIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO
BBITMIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

CdopMUpOBaHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXale B OCHOBE IPOMBINUICHHOTO TOJYyYEHUS CEPHOW KUCIIOTHI,
aMMHuakKa, a Takke C(HOPMHPOBAHHOCTh TMPEACTABICHUH 00 00mmx
HAyYHBIX MPHUHIMIAX M JKOJIOTUYECKUX MpodIeMax XUMHYECKOIO
MIPOU3BOJICTBA

XUMHS U KU3Hb. PacyeTsl

3.1

ChopMUpPOBAaHHOCTh TIPEACTABICHUH O XUMHUYECCKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOUW KapTHHBI MHUPA, POJIM XHUMHUH B MO3HAHUU SIBICHUN
npupoabl, B (OPMHUPOBAHHHM MBIIUICHUS W KYJBTYPBl JIMYHOCTH, €€
GyHKIIMOHAIBHOW  IPaMOTHOCTH,  HEOOXOAMMOW Ui pElIeHHUs
MPaKTUYECKUX 3a/ad M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IPUPOTHOM cperie

3.2

ChopMupoBaHHOCT YMEHHUH KPUTHYECKHU aHAIW3UPOBATH XMMUYECKYIO
MH(pOpPMaLIKIO, OJYYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CPEJICTBA MAacCOBOM
KOMMYHHKAIMH, ceTb VIHTepHeT u pyrue)

3.3

ChopMupoBaHHOCT ~ yMEHUH  COONIOAATH  MpaBHJAa  SKOJIOTHYECKH
11€J1€cO000Pa3HOro MOBEJACHHS B OBITY U TPYJOBOM JEATEIBHOCTH B LENIX
COXpPaHEHHMsI CBOETO 3/I0POBbs U OKpYXKaroIllel MPUPOAHOM cpe/ibl

3.4

Oco3HaBaTh  OMACHOCTh  BO3JCWUCTBUS HA  JKUBBIE  OPraHU3MBI
ONpEAEJICHHBIX BEUIECTB, MOHUMas cMbIca nokaszarens 11K, mosacHsaTe Ha
npuMepax CHocoObl yMEHBUICHUS W TPEIOTBPAICHHUS HX BPEIHOTO
BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA

3.5

CdopMupoBaHHOCTh YMEHHI MPOBOJIUTH BBIUMCICHUS C UCIIOJIb30BAHUEM
HOHATHUS "MaccoBasi J0JIs BellecTBa B pacTBope', 0ObEMHBIX OTHOIICHUN
ra3oB IPH XUMHUYECKUX PEAKIUAX, MacChl BEUIECTBA UM 00beMa ra3oB IO
U3BECTHOMY KOJIMUYECTBY BEIIECTBAa, Macce MJIM OO0BEMY OJHOI0o U3
YYaCTBYIOUIMX B PEaKIUU BEHIECTB, TEIUIOBOTO 3(¢eKTa peakiuuu Ha
OCHOBE 3aKOHOB COXpPaHEHMs MacChl BEUIECTB, MpPEBpalllEeHUus U
COXpaHEHHUsI SHEPTUU

Tabauua 15.3

IIpoBepsiembie rnemMenThI conepkanus (11 kiacc)




Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

11

XUMHUYECKUH 371eMeHT. AToM. SIpo atoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHHU, MOYPOBHU. ATOMHBIC OpOHUTaIH, S-, P-, 0-37I€MEHTHI.
OcoOeHHOCTH pacmpeeNieHHs 3JIEKTPOHOB M0 OpOUTANIIM B aTOMAax 3JEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYPAIIHSI aTOMOB

1.2

Ilepnonnueckuit 3akoH u lleproauyeckas cucrema XMMUYECKUX 1eMeHToB J[. M.
MenneneeBa. CBsA3p NepUOAUYECKOTO 3akoHa U Ilepuogmueckoil cucTembl
xuMuueckux viemMeHToB .M. MenzeneeBa ¢ COBpEMEHHONW TEOPHUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKHX DJJIEMEHTOB U
o0pa3yeMblX UMH IPOCTBIX U CJIOKHBIX BELIECTB IO TPYyNIaM M HEPUOAAM.
3HaueHHUE NePUOJINYECKOr0 3aKOHA B Pa3BUTHU HAYKH

13

Crpoenue BemectBa. XUMHMUYECKas CBS3b. DBuIbl XMMHYECKOW  CBS3U
(koBaJieHTHasi HEMOJIsSIpHAsT W MOJSpHas, HWOHHAsA, MeTauiueckas). oHsbr:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHMsI KOBAJEHTHOW XUMHUYECKON CBSA3H
(0OMEHHBIN M TOHOPHO-AaKLENTOPHBIN). BonopoaHas cBs3b

14

BanentHocTb. DnekTpooTpunateabHOCTh. CTEneHb OKUCICHUS

1.5

BemecTBa MONEKYISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBa. THUIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA
BEIIECTB OT THIA KpUCTAUIMYECKOW perneTkud. [loHsTHEe O aucCIepcHBIX
cuctemax. VcTuHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi JoJisi BEIIeCTBa B
pacTtBope

1.6

Knaccudukanus Heopranuueckux coequHeHnil. HomeHknarypa HeopraHu4ecKux
BEIIECTB

1.7

Xumuueckass — peakuus.  Kimaccupukanums — XMMHUYECKMX — peakuuid B
HEOPraHUYECKOM M OPraHMYECKON XUMHM. 3aKOH COXPAHEHHs MacChl BEILECTB,
3aKOH COXPaHEHUs U IIPEBPALLECHUS SJHEPTUH IIPU XUMUYECKHUX PEAKLIUAX

1.8

CKkopocTb peakiy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OOpatumble peakiuu. XHUMHUYECKOoe paBHOBecHe. DakTOphl, BIHUSIONIME Ha
COCTOSIHUE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larense

1.10

DnekrponuTtnueckas aucconuanus. CunbHble U crnabbie dnekTponuTsl. Cpena
BOJHBIX pPAaCcTBOPOB BEIIECTB: KHCIAs, HEHTpaibHas, Imejao4yHas. Peaknuun
HOHHOr0 oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaknuun

HCOpI‘ AHNYCCKasaA XUMHUA

2.1

Hemerannsbl. Ilonoxxenne HemeramioB B Ilepuonnueckoil cucteMe XMMHUYECKUX
anemenToB JI.MI. MenaeneeBa U 0COOCHHOCTH CTpOeHHUs aTOMOB. Du3uUeckue




CBOMCTBa HEMETAUIOB. AJIJIOTPOIHUS HEMETAIIOB (Ha MpUMepe KUCIOpOia, CEphbI,
docdopa u yriaepona)

2.2

XWMHYECKHUE CBOWCTBA BaXKHEWUIIWX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHsA) M HX  COCOUHEHWH  (OKCHIOB,
KHCJIOPOJICOICPKAIIMX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuid). I[lpumenenue
BaXHEHIITNX HEMETAJUIOB U MX COCAMHECHHUH

2.3

Meramnsl. Ilonoxenue MeramuioB B Ilepuonnueckoil cucTeMe XMMHYECKHUX
anemenToB JI.M. MennaeneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue pusnueckue cBoiictBa MeTaisioB. CruiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUH Psijl HANIPSKEHU METaJJIOB

2.4

XWMHYECKHUE CBOWCTBA BAXHEHIIMX METALIOB (HATPHM, Kalul, KaJIbIIHM,
MarHui, aJlOMUHUHU, ITUHK, XpOM, Kelie30, MeIb) U HX coeauHeHuil. OOmue
CrocoObl MOTy4YeHUsI MeTauIoB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE

2.5

I'eneTnuyeckas cBS3b HCOPraHMYCCKUX BCIICCTB, IPHUHAMICKAIIHNX K PA3JIMIHBIM
Ki1acCcaM

XUMHS U )KU3Hb

3.1

Ponp xumum B 00€CIEUYEHUHM SKOJOTHYECKOH, IHEPreTHYECKON U IHIICBOM
0€30MacHOCTH, Pa3BUTUU MeAULMHBL. [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILIECTB U XUMHYECKUX PEAKIUI

3.2

[TpencraBienust 00 OOIIMX HAYYHBIX MPUHIUIAX HPOMBIIIJIEHHOIO MOJy4EHUs
Ba)XHEHIIMX BeulecTB. YeloBeK B MUpE BEIIECTB U MaTepUasoB: BakHeHIue
CTpOUTENIbHbIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKu, CTEKJIO,
KepaMHKa, MaTepHallbl IS DJEKTPOHHUKHM, HAHOMATEpHalbl, OPraHUYECKHE U
MUHEpPAJIbHBIE yI00pEHUS

3.3

XuMHsT W 3[0pOBbE YEJIOBEKAa: IMpaBUJia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCTIOIB30BAHMS TIPEMApaToOB OBITOBONM XUMUHU
B [TIOBCEJHEBHOM KU3HU

110) nyukt 118 gomonuutk noamynkroM 118.9 ciemyroriero cogepkanus:

"118.9. Jlns mpoBeneHUsl €AMHOTO TOCYJapCTBEHHOIO AK3aMeHa 1o xumuu (ganee - EI'D no
XMMHHU) MCIONB3yeTCs NepedeHb (KoIu(pHUKaTop) MHpOBEpseMbIX TpeOOBaHUI K pe3ylbTaTaMm
OCBOEHHSI OCHOBHOHM 00pa30BaTeNbHON MPOrpaMMbI CpeTHEro o0IIero o0pa3oBaHUs U HIEMEHTOB
coZiep KaHusl.

Tabnuua 15.4

ITpoBepsiembie Ha EI'D 1o xumMuu TpeOoBaHUs
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM MpOrpamMmbl
cpeaHero o01ero oopa3oBaHus


https://login.consultant.ru/link/?req=doc&base=LAW&n=471727&dst=125138

Kon
MIPOBEPSIEMOTO
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CPETHET0 001Iero 00pa3oBaHus

1

Bnanenue cuctemoil XMMUYECKUX 3HAHUM, KOTOPask BKJIKOYAET:

11

OCHOBOIIOJIATalOIIME MOHATHS (XUMUYECKUI 3JIEMEHT, aToM, H30TOIIbI,
ANIEKTPOHHAS 000JI0YKA aToMa, S-, P-, O-2JIeKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE€ M BO30Y)XJIEHHOE COCTOSIHME aTOMa, HWOH, MOJIEKyJa,
BaJICHTHOCTb, 2JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMAYECKas
cBsa3b ( O- m T-CBIA3b | kparTHble CBS3M), THOPUAM3ALMUS aTOMHBIX
opOutanel, KpHCTaJIMUecKas pelleTka, MOJlb, MOJISIpHAs Macca,
MOJISIpHBIA  00BEM, MOJISIpHAs KOHIIGHTPALMs, PacTBOPHI (MCTHHHBIE,
JUCIIEPCHBIE  CUCTEMBI), KPHCTAIOTHAPAThl, YIJIEPOJAHBIH  CKelerT,
GyHKIMOHANBHAS TPYIA, paauKal, W30MEpbl, CTPYKTypHas ¢opmyia,
u3oMepust (CTpyKTypHas, reoMerpudeckas (1iMc-, TpaHCH30Mepus),
TOMOJIOTMYECKHNA  Psifl, TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOL- H
a30Tco/epKalllue COEJUHEHHUs, OMOJIOTMYECKH AaKTHUBHBIE BEIECTBA
(yrneBoabl, Xupbl, O€IKH), MOHOMEp, IOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEUHEHUS, KPEKUHI, PU(GOPMUHI, THUIIBI
XUMHYECKUX peakUMi (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, JK30- U
9H/I0TEPMHUECKUE, PEaKIMM HOHHOTO OOMEHa, I'OMO- U TeTepOreHHbIE,
oOpaTuMble U HEOOpAaTUMBIE), PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
JNEKTPOJIMTUYECKAsT JUCCOLMALUs, CTENEHb IUCCOLMALNU, OKHUCIIUTEINb,
BOCCTAHOBUTENb,  IEKTPOJIU3, CKOPOCTh  XMMHUYECKOM  peakluH,
XMMHUYECKOE PaBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHHUSI OPTaHHUECKUX BEIIECTB
AM. bymiepoBa, TeOpus  DJIEKTPOIUTHYECKOM  TUCCOIMAIINH,
[lepnonnueckuit 3axkon [[.MI. MeHnneneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3BIK XHWMHH, MHPOBO33PEHUECKUE
3HAHHUs, JIEKAIIME B OCHOBE NOHUMAHMUS NPUYMHHOCTU U CUCTEMHOCTHU
XAMHYECKUX SIBJICHUH, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUHU
BEILIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM U HaIMOJIEKYJISIPHOM YPOBHSX

13

MMPpEACTaBJICHUA ) MECXaHU3Max XUMHNYCCKUX peaKHHﬁ,
TEPMOANHAMHUYCCKUX U KUHCTUUYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

14

q)aKTOJ'IOFI/ILICCKI/Ie CBCACHUA O CBOI\/’ICTBaX, COCTaBC, TIOJNYUCHUHU U
0e30ImacHOM HUCITIOJIb30BaHHUH BaKHEHUIIINX HCOPTaHNYCCKUX u
OpTraHUYCCKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.5

o0mye Hay4yHble NPUHIMIIBI XUMHYECKOTO IMPOU3BOJACTBA (HAa HpUMEpe
IPOMU3BOJACTBA CEPHOM KHCIOTH, aMMHaKa, METaHOJa, IepepadoTKH
HeTH)

CdopMUpoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XAPaKTCPHBIC MMPU3HAKU U B3aUMOCBA3b U3YUYCHHBIX HOHHTHﬁ, NpUMCHATH
COOTBETCTBYIOIIHUEC TIOHATHUA TIPpH OINKMCAaHWH CTPOCHUA U CBOMCTB




HEOPTaHUYCCKUX U OPraHNu4YCCKUX BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHMYCCKMX 3HAHHMN C IIOHATHSAMHU U npeaACTaBJICHUAMU
Apyrux npeamMeToB IJIA 0ojiee OCO3HAHHOI'O ITOHMMAHHSA U OOBICHEHHS
CYIITHOCTU MAaTCPUAJIBHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HAaWMEHOBAHMS XMMHYECKUX COCIMHEHUN MEXKIyHapOIHOTO COH03a
TEOPETHYECKOW M MPUKIATHON XMMHUH U TPUBHAJILHBIC Ha3BaHUS BEICCTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJIaCCaM OPraHUYEeCKHUX W HEOPraHMYeCKHUX
COCIMHEHUN

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBi€HUs (GOPMYJl HEOPraHMYeCKUX
BELIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALECHHBIX U
CKeJIETHBIX ) (hOpMYJT OPraHUYECKHUX BEILECTB

CdopmMupoBaHHOCTH YMEHHUS KJIACCU(DUITUPOBATH:

4.1

HEOPraHMYECKUE BELIECTBA, CAMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(DUKAIINH N3Y9aeMbIX XUMHUYECKIX 00BEKTOB

4.2

OpraHu4Y€CKUC BCIICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUA H
KpUTCpUU AJIA KHaCCI/I(i)I/IKaL[I/II/I HN3YyYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IMYHbIM IMpU3HAKaM (YUCIy M COCTaBy pEearupyrollux BEIIECTB,
TEINIOBOMY 3(QQEKTy peaklUud, HU3MEHEHHUIO CTEleHEeH OKHUCIeHHs
AIIEMEHTOB, 0OPATUMOCTH PEAKIUH, YYACTHIO KaTAIN3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUSI XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y>KJI€HHOM COCTOSIHMH) U MOHOB XUMHYECKHX
anemeHToB | - 4 mepuonoB [lepuognueckoit cucrems! [{.1. Menneneesa u
WX BaJCHTHbIE BO3MOXHOCTH, HUCIIOJIB3Ys MOHATHS S-, P-, d-3JIEKTPOHHBIC
opOuTaIu, SHEPreTUIECKUE YPOBHU

ChopMHUpPOBAHHOCTE YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX MMM COCIUHEHHH IO
MepuoiaM U rpymmnam

ChopMHUpPOBAaHHOCT, YMEHHUS COCTaBIATH YPABHEHHUS XHUMHYECKUX
peaKkuuid U pacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKlnui

7.2

YpaBHEHUS peakUWi pa3IMyHbIX THUIIOB; TIOJHBIE W COKpAallleHHBIE
YpaBHEHMsI peakIii HOHHOrO OOMEHa, YUUTBIBAsI yCIOBHUS, IPU KOTOPBIX
9TH peaklUy UAYT J10 KOHIIa

7.3

peakuuil TUApOIM3a, PeaKuil KOMIUIeKcooOpa3oBaHMsl (Ha HpuUMeEpe
TUIPOKCOKOMILIEKCOB ITMHKA M aTFOMUHUS)




CdopMupoBaHHOCTH YMEHHUS MMOATBEPHKIATH:

8.1

Ha KOHKPETHBIX IIPUMEpPAX XapakTep 3aBUCUMOCTH PEAKLHOHHOMU
CIIOCOOHOCTH  OpPraHMYECKUX COEIMHEHUH OT KpaTHOCTM U  THIA
KOBaJIEHTHOM CBsA3M (O~ u T-CBA3M ), B3ayMHOIO BJIMSHUS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TaK)Ke OT 0COOEHHOCTEH peanu3aliy pa3IndHbIX
MEXaHU3MOB IIPOTEKAHMS pEeaKLUI

8.2

XApPaKTCPHBIC XUMHUUYCCKUC CBOICTBa BCIICCTB COOTBCTCTBYIHOIIMMHU
OKCIICPUMEHTAMH U 3aIllUCAMU ypaBHCHI/Iﬁ XUMHYCCKUX peaKI_[I/Iﬁ

C¢hopMHPOBAaHHOCTE YMEHHSI XapaKTEpU30BaTh COCTaB M BaKHEHIIHE
CBOWCTBA BEIIECTB, NPUHAMISKAIIMX K OINpPEICNCHHBIM KjaccaM U
rpynmnaM COeIMHEHHUH (IPOCThIe BEIECTBA, OKCHUJBI, THAPOKCHUIIBI, COJIH;
YIJIEBOAOPOABI, POCThIE 3(PHUPBI, CIUPTHI, (PEHOIIBI, aTbIETU/blI, KETOHBHI,
KapOOHOBBIE KHCIIOTHI, CJIOXHBIC 3(UpPBI, XKUPBI, YIICBOIBI, AMHUHBI,
AMHHOKHUCIIOTHI, OSJIKH)

10

ChopMupoBaHHOCTH yYMEHHSI TPOBOAMTH PACYETHI IO XUMHUYECKUM
dopMynaM M YpaBHEHUSM XUMHUYECKUX pEaKIMi C MCIIOJIb30BaHUEM
(u3NYECKUX BEIUYMH:

10.1

Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO U3
UCXOJHBIX BEILIECTB JaHO B BHJIE PAacTBOpa C OMPEICIIEHHON MaccOBOM
JI0JIei PaCTBOPEHHOT'O BEIIECTBA WIIM JaHO B U30BITKE (MMEET MPHUMECH )

10.2

MacCOBOW MM 00BEMHOM J0JIH, BBIXO/1a MPOAYKTA PEaKIHH

10.3

TerI0BOTO 3¢ (dheKTa peakiui

10.4

00BEMHBIX OTHOIIICHUH Ta30B

10.5

10 HaXOKJACHHIO XUMHUYECKOI q)OpMy.]'ILI BCIICCTBA

11

Biiagenue cucteMol 3HaHMM O METOJAX HAYYHOI'O IIO3HAHUS SIBJICHUH
MPUPOABI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX W yMEHUE NMPUMEHSTh
OTU 3HAHUA IIPU IKCHEPUMEHTAIBHOM MCCICIOBAHUM BELIECTB M JUIA
OOBSICHEHUS XWMHUYECKHX SBJIECHUW, HMEIOIIMX MECTO B TNPHUPOJE,
MPAKTUYECKOU IEITENBHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU

12

ChopMupoBaHHOCT YMEHMS MpPUMEHATh (UCMOJIB30BaTh) 3HAHUA O
COCTaB€ U CBOMCTBaxX BEIIECTB JUIsI JKCIEPUMEHTAJIbHOM IPOBEPKU
TUIIOTE€3 OTHOCUTENIBHO 3aKOHOMEPHOCTEM IIPOTEKaHUs XHWMHUYECKUX
peakuuii ¥ TPOTHO3UPOBAHUS BO3MOXKHOCTEH HUX OCYILIECTBICHHUS,
CHUCTEMHBIE XMMHUYECKHE 3HAHUS i1 OOBSCHEHUS W IPOTHO3HPOBAHUS
ABJIEHUN, HMMEIOIIMX EeCTECTBEHHOHAYYHYIO0 NPUPONY; MJS MPHUHATHS
IPaMOTHBIX peIIeHUH MPoOIeM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEH

13

CdopMUpOBaHHOCTh YMEHHUS IUIAHUPOBATh U TMPOBOJUTH XUMHUYECKHUN
OKCTIEPUMEHT (TOJyYeHHEe ¢ M3YYCHHE CBONCTB HEOPTaHMYECKUX |
OpPraHMYECKUX  BEILIECTB, KAUYECTBEHHBIE pEAKLUU  YIJIEBOJOPOAOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOJCOAEPKAIIMX OPraHUYECKUX BEIIECTB,




peIIeHHEe YKCIIEPUMEHTAIBHBIX 3a71a4 110 PAcliO3HABAHUIO HEOPTaHUYECKUX
U OpraHUYeCKHX BEIIECTB) C COOJIOJACHHEM TIPaBHJI OE30MacHOrO
oOpamieHuss ¢  BelmeCTBAMH W J1a0OpaTOpPHBIM  00OpPYIOBaHHEM;
dbopMyIUpOBaTh LN UCCIEAOBAHUS, MPEACTABIATh B PA3IUYHON (hopme
pe3yibTaThl  DKCIEPUMEHTa, aHAJIM3MPOBAaTh W OLCHUBATh  UX
JIOCTOBEPHOCTD

14 ChopMUPOBAaHHOCTh YMEHHUS OCYILECTBJIAThH IICJICHANPABICHHBIA ITOUCK
XUMHUYECKOW MH(pOpMauu B pa3IMyHbIX HCTOYHUKAX (HAydyHas U y4eOHO-
Hay4yHas JUTepaTypa, CpeJCTBAa MacCOBOM MH(pOpMaIMH, ceTh IHTEpHET 1
JIPyTrHe), KPUTUYECKH aHAJIM3MPOBaTh XHMHYCCKYI0 HH(pOpMaIuIio,
nepepabaTbiBaTh €€ W HCIOJB30BaTh B COOTBETCTBHH C IIOCTaBICHHOU
yaeOHOM 3amaueit

15 ChopMupoBaHHOCT ~ YMEHHS IPOTHO3UPOBATh, AHATU3UPOBATH U
OIICHMBAaTh HWH(MOPMAIMIO C TO3MIMH SKOJOTUYECKONW O€30macHOCTH
MOCJIC/ICTBUM OBITOBOM M MPOU3BOJICTBEHHOW [EATEIHLHOCTH YEJIOBEKa,
CBA3aHHOM C TmepepaboTKON BemecTB; CHOPMUPOBAHHOCTh yMEHUU
OCO3HABaTh OMACHOCTh BO3JICHCTBHS HA KUBBIE OPraHU3MBbI ONPEICIICHHBIX
BEILLECTB, IIOHMMAas CMBIC]I T[OKa3areisl MPeAesbHOW JIOMYyCTUMOU
KOHIICHTPAIlMU, ¥ TMOSCHATh HA NpPHUMEpPax CIOCOOBI YMCHBIICHUS U
MPEOTBPAIICHUS X BPEAHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKa

Tabauua 15.5

[lepeueHs 31eMeHTOB cojepkaHusl, poBepsieMbix Ha EI'D o xumuu

Kon IIpoBepsiemMBlii 27IEMEHT COEepKaAHUS
1 TeopeTnueckre OCHOBbI XUMUU
11 Crpoenue BemectBa. CoBpeMeHHasi MOJENb CTpoeHHs aroma. Pacmpenenenue

AJIEKTPOHOB MO0 SHEpreTHYeckuM ypoBHSM. Kiaccupukanus XHMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHS SHEPTeTHUSCKUX YPOBHEH aTOMOB (s-, p-, d-
3neMeHTOB). OCHOBHOE U BO30YXJIEHHOE COCTOSHHS aTOMOB. OJIEKTPOHHAs
KOH(urypauus aroma. BaneHTHbI€ 371€KTPOHbI

1.2 Ilepuonnueckass cucrema xumudeckux snemeHToB .M. Menneneesa.
O®usnueckuit cMbicn llepuonnueckoro 3akona J[.M. Menneneesa. IIpuuuHbl u
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB OJJIEMEHTOB M HX COCIMHEHHMH I10
nepuojaM MW TIpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMICTB IPOCTBIX
BEILIECTB, BOJOPOJHBIX COCIMHEHH, BBICIINX OKCHJIOB U THAPOKCH]IOB

1.3 BajnieHTHOCTB. DIeKTpOoOTpUIIATENBLHOCTh. CTENEHb OKUCICHUS

14 Bunbl xuMudeckoil cBsi3u (KOBaJIeHTHAs, HOHHAsI, METAJUTMUECKasi, BOJOPOIHAS)
¥ MEXaHU3MBI ee o0pa3oBaHus. MeXMOJEKYIsIpHBIC B3auMOIeicTBUA. BemecTra
MOJIEKYJIIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIbl KPHUCTAJUIMYECKUX
pemneTok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUTMIECKON PEIIEeTKH




1.5

Xumuyeckass — peakuus.  Knmaccudukanuus — XUMHUYECKMX — peakuuid B
HEOPraHUYECKOM U OpraHM4eCcKON XMMHUHU. 3aKOH COXPAHEHHUS MACChl BELLIECTB

1.6 CKopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7 Tennosie 3 PEKTh XUMHUUECKUX peakiuil. TepMOXUMHYESCKUE YPAaBHCHHS

1.8 OOpatumble peakuuud. XuMmudeckoe paBHoBecue. DakTOpbl, BIMSIIOINIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense

1.9 OnekrponuTrueckas auccounanus. CunpHble U ciiabbie 3nekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCIas, HeWTpanbHas, IienoyHas. CreneHb
quccouuanuu. Peakiium HOHHOro oOMeHa

1.10 |Tmmponu3 coneii. MoHHOE mpowusBeaeHne Boabl. Bogopomusiii mokazatens (pH)
pacTBopa

1.11 | CnocoObl BeIpakeHUs KOHLIEHTPALIUK PACTBOPOB: MaccoBasi J0Js PACTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsl KOHIEHTpalnus. HacellleHHble W HEHACHIIICHHBIC
pacTBOPBI, paCTBOPUMOCTh. Kpucrannoruaparsl

1.12 | OkucIuTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHne BelecTB B cpenax ¢
pasubiM 3HaueHueM pH. MeTtoabl aekTpoHHOT0 Oananca

1.13 | DnexTpoau3 pacTBOPOB U PACILIABOB COJIeH

2 OCHOBBI HEOPraHUYECKON XUMHH

2.1 Knaccudukanus HeopraHnueckux coequHeHnii. HomeHknarypa HeopraHM4ecKux
BEIIECTB

2.2 XUMHYECKHUE CBOWCTBA BAXHEHUIIMX METAIOB (HATpUHM, Kalud, KaJIbIIHM,
MarHuii, aJlOMHHHMA, IIUHK, XpPOM, JKeJIe30, MeAb) U MX coequHeHHil. OOmue
CIOCOOBI MOTYYECHUS] METAJIJIOB

2.3 XUMHYECKHE CBOWCTBA BaXXHEUIIUX HEMETA/UIOB (TaJOreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpEeMHHsA) M HX  COCOUHEHHH  (OKCHIOB,
KHCJIOPOJICO/IEPIKAILIUX KUCIIOT, BOAOPOJHBIX COEAMHEHUI )

24 I'eneTnyeckas CBsI3b HEOPTaHMYECKUX BEIIECTB, MPUHAIICKAIINX K PA3THIHBIM
KJ1accam

2.5 Wnentudukanus HeopraHM4ecKuX coeAuHeHui. KadecTBeHHblEe peakiuu Ha
HEOPTraHWYECKHUE BEIIEeCTBA U HOHBI

3 OCHOBBI OPraHUYECKON XUMUU
3.1 OCHOBHbBIE TIOJIO)KEHUSI TEOPUU XMMHYECKOTO CTPOEHUS OPraHuyeCcKHX

coequHennit A.M. BytiepoBa. YTIepoaHbIN CKEIET OPraHU4YeCKOW MOJICKYJIBI.
Kparnocte xumuyeckoi cBsizu, O- u T-CBA3M Sp3-, sz-, Sp-rubpuaU3auu
opOuTasneil aToMOB yrjiepo/a. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMUMHYECKOTO
ctpoenust moJiekyn. ['omonoru. ['omonoruueckuii psaa. Mzomepust u uzoMepsl




3.2

[TonstTue o  dyHkuwoHanpHOM  rpynmne.  OpueHTanmoHHbIe  3(PPEKTHI
3aMECTUTEIIEN

3.3

[IpencraBienne o KiaccU(PUKAUU OpraHUYecKuX BemlecTB. HomeHkiarypa
OpraHMYECKUX COCJAMHEHUN (CUCTEMaTHuecKas) M TpHUBHAJIbHbIE Ha3BaHUS
BAKHEUILIMX MPEJICTABUTEIIEH KJIACCOB OPraHUYECKUX BELIECTB

3.4

CB0OOMHOpAaIUKAIBHBIA W HWOHHBIA MeXaHu3Mbl peakiuu. [lonarue o
Hykneopuie u snexrpoduie. [Ipasuno Mapkosaukosa. [IpaBuio 3aiiesa

3.5

Ankanbl. XMMUYECKHUE CBOMCTBA aJKAaHOB: TAJIOTEHUPOBAHUE, JACTUIPUPOBAHUE,
TEPMHUUECKOE PA3JIOKEHHE, KPEKHUHT, H30oMepu3anus, ropenue. Ilomydenue
ankaHoB. Iluknoankanel. Crenuduka CBOWCTB NHKIOAIKAHOB C  MajbIM
pa3MepoM 1ukia. Peakiuu npucoeJuHeHHs U paiiKalbHOTO 3aMeIleHuUs

3.6

AnkeHbl. XUMHUECKUE CBOMCTBA: peaklUH MPHCOEIUHEHUs (TaloreHUpOBaHMUE,
TUAPUPOBAHUE, TUJPOraJIOTEHUPOBAHUE, THJpaTalys), TOPEHUs, OKUCIEHUS U
noauMmepusauy. IIpoMellluieHHBIE U J1AOOPATOPHBIE CIIOCOOBI  MONYyUYCHMS
AJIKCHOB

3.7

AnkanueHpl. XHWMHUYECKHE CBOMCTBA AJIKAIUEHOB: PEAKIIMU MPUCOCTUHEHUS
(ruapupoBaHHe, TaJOT€HUPOBAHUE), TOpeHHs] U THoinumepusanuu. [lomyueHue
aJIKa/IN€HOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIMHU MPUCOEAUHEHUS (TaIOreHHUpOBaHUE,
THJIPUPOBAHUE, TUApATAlUs, TUAPOraJloreHUPOBAHUE) KaK CIIOCO0 IMOIydeHUs
IIOJIMMEPOB M JPYIMX IOJIE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU U1 CBAPKU U PE3KU
MmeTainos. [Ipumenenne aneTuineHa

3.9

Apenbl. XUMHUYECKHE CBOWCTBa O€H30JIa: pEaKIUu  JIIEKTPODUIBLHOTO
3aMelleHus, MNpHUCOeANHEHUs (TMIpUpPOBaHUE, TrajloreHupoBaHue). Peakius
ropenusi. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB Tonyosa. [lomyuenue OeH3ona.
OCOOEHHOCTH XMMHUYECKHMX CBOWCTB crtupona. [lomumepuszamust cTupoda.
CrniocoObl nostydeHus U NpUMEHEHUE apOMaTUYECKUX YIIIEBOI0POIOB

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE CHUPTHI. XUMHYECKHE CBOMCTBA:
B3aUMOJICIiCTBME €  HaTpueM Kak CIOoco0  YCTaHOBJIEHUS — HAJIWYMS
THJIPOKCOTPYNINBI, C  TaJOr€HOBOAOPOAAMU  KaK  CIIOCOO  IMOJIy4eHUs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJICKYJIApHas Aeruaparanus. Peaknus ropeHus.
[Tonydenne »sTaHONa: peakuust OpOKEHUS TIJIIOKO3bI, THIpATalds 3TUIICHA.
OTUJIEHITIMKONIb U IVIMLEPUH KakK MPEACTABUTENM NPEACIbHBIX MHOTOaTOMHBIX
CIIIPTOB

3.11

®enos. XumMuueckue cBoicTBa (peHona (peakuuu ¢ HaTpUeM, THIPOKCHIIOM
HaTpus, Opomom). [lonyyenue denona

3.12

AJII)JIGFI/II(I)I. XUMHYecKre CBOMCTBA OpCACIBHBIX AJIbACTUAOB: THAPHUPOBAHUC,
Ka4eCTBEHHbIE pPEaKUMU Ha KapOOHWIbHYIO Ipymmy (peakius ''cepeOpsHOro
3epkaina", B3aumozeiicteue ¢ runpokcunom meau (II). [lomydyenue npeaenbHbIX
aIbJIETU/IOB: OKHCIEHUE CIHPTOB, THUApATalus aueTuiaeHa. AIETOH Kak




MpEaACTaBUTECIIb KETOHOB. Ocob0eHHOCTH PE€aKnu OKUCICHUA allCTOHA

3.13

KapOoHOBBIE KHCIOTHI. XUMHYECKHE CBOWCTBA MPEACIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHYECKUX CBOMCTB MYpPaBbUHOM KHUCIIOTHI.
[Tomyuenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHUE
aJIKaHOB, AJKEHOB, NMEPBUYHBIX CIHUPTOB, aNbJIETUIOB. Briciive npenenbHble U
Henpe/eTbHbIe KaPOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upsl ¥ kupbl. CrnocoObl MOMYyYEHHS CIOXKHBIX A(PHUPOB.
OOparuMocth peakuuu sTepuuxanuu. [IpuMeHeHHe CIOXKHBIX 3QHUPOB B
NUIIEBOH M Tap(pIOMEpHON HPOMBIIIICHHOCTU. JKUpPBI Kak CIIOKHBIE 3(UPHI
[VIMLEpUHA W BBICIIUX KapOOHOBBIX KHUCJIOT. XUMHMUYECKHE CBOWCTBA KHUPOB:
THJIPUPOBAHUE, OKUCIECHUE. [MApOoNM3, WM OMBUICHHE, >KHPOB KaK CIOCO0
IIPOMBIIIEHHOTO TONY4EHHUs COJeil BRICIIMX KapOOHOBBIX KHCIOT. MBLIA kak
COJIM BBICITUX KaPOOHOBBIX KUCIIOT

3.15

XUMHUYECKHE CBOICTBAa TJIOKO3bl: pPEAKUUU C YYaCTUEM CHHUPTOBBIX U
QIBJETUAHON TPYII M MOJIOYHOKHCIIOE OposkeHue. [IprMeHeHHe TIIIOKO3bI, ee
3HA4YEHUE B KU3HEAEATENILHOCTU OpraHu3ma. Jlucaxapuasl: caxapos3a, MaiabTo3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. [uaponus
nucaxapunoB. [lonucaxapuisl: kKpaxmail, MIMKOreH. CTpoeHHE MaKpOMOJEKYI
KpaxMmayia, IJIMKOreHa U Leunono3bl. dusnueckue CBOHCTBa Kpaxmayia H
LEJUII0JIO3bl. XUMHUYECKUE CBOMCTBA KpaxMajia: TUApPOIU3, KadeCTBEHHas
peakuus ¢ “oaoM. XHMHUYECKHE CBOMCTBA LEJUTHOJIO3bL: TMAPOJIM3, MOJydYEeHUE
3¢upoB 1ewTroNo3bl. [loHSATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
alleTaTHBIH ILIEJIK)

3.16

AMHHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHUS: PEAKIIMU C BOJOMW, KHUCJIOTaMHU,
peakuusi TOpEHHs. AHUIMH Kak MpEeACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHYECKHE CBOMCTBA AaHWIIMHA: B3aMMOJIEWCTBHE C KHUCIOTaMH, OpPOMHOM
BOJOM, okucieHue. IlonydyeHue aMHUHOB aJKWIMPOBAaHUEM aMMHaKa U
BOCCTAaHOBJICHUEM HUTPOIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMHHOKHUCIOTBI M OelnKh. AMHUHOKHUCIOTHI Kak amM(OTEpHbIE OpPraHUYECKUE
coeauHeHusi. OCHOBHbIE aMMHOKHUCIOTBHI, oOpasyromiue Oeiaku. XUMHUYECKue
CBOICTBa OENKOB: TUAPONIN3, JEHATYpalMs, KaueCTBEHHbIE (LIBETHBIE) peaKLUu
Ha OeKu

3.18

CrpoeHre M CTpPYKTypa IOJUMEPOB. 3aBHCHUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHus: Mosiekyd. OCHOBHBIE CHOCOOBI IOJYYEHHS BbICOKOMOJIEKYISIPHBIX
COEMHEHUI: peakluu MOJUMEpHU3alMu U TMoJMKoHAeHcauuu. Kiaccupukanus
BOJIOKOH

3.19

Nnentudukanus opraHUYECKUX COeAMHEHUHN. PelmeHne sKCrepuMeHTaTbHBIX
3a71a4 Ha paClO3HABAaHUE OPraHUYECKUX BEILIECTB

3.20

I'eneTnueckas CBA3b MCKAY KiIaCCaMU OPraHUYCCKUX COEeIUHEHMI

XUMHS U )KU3Hb

4.1

XuMus B TOBCeIHEBHOHM xku3HU. [IpaBuna OezomacHOW pabOTBI C €IKUMH,




TOPHOYMMH 1 TOKCHYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMHH

4.2

XUMUS U 310pOBbE. XUMHS B MEAULIMHE. XUMUSA U CEIBCKOE XO3UCTBO. XUMUS
B IIPOMBIIIUICHHOCTH. XUMHUS M SHEPTeTUKA: TPUPOIHBINA W MONMYTHBIA HEe(TIHON
ra3pl, WX cocTaB W wucnonb3oBanue. CocraB Heptm m ee mepepaboTka
(MpUpOTHBIC UCTOYHHUKH YTIJIEBOJIOPOJIOB)

4.3

XUMHS M DKOJOTUS. XHMHUYECKOE 3arpsi3HEHHE OKPY)KAaIOIIEeH cpelsl W ero
nociencteus. Oxpana ruapocdepsl, mouBbl, atMocdepsl, Giopbl U (GayHbl OT
XMMHYECKOTO 3arps3HeHus. [Ipobimema OTX0M0B M MOOOYHBIX MPOIYKTOB.
AJNbTepHATUBHBIC UICTOYHUKU SHEPTUU

4.4

OO0mue mpencTaBiIeHus] O MPOMBIIUICHHBIX CIMOCO0AaX IMOJYYCHUS XUMUYECKHUX
BEIICCTB (HA MpHMEpE IMPOU3BOJICTBA aMMHAKa, CEPHOW KUCIOTHI). UepHas u
nBetHas  Metauryprus.  CTekio W CWIMKAaTHAas  IPOMBIIUICHHOCTD.
[IpombinienHass — opranuueckas  xumus. Celppe I8 OpraHUYecKon
MIPOMBIIIIIICHHOCTH

Turmel pacyeTHbIX 3a1a4

5.1

PacueTsl Macchl BC€IICCTBA HJIU o0beMa ras3oB IIO HN3BCCTHOMY KOJIHNYCCTBY
BEIICCTBA, MaCCC NIIN 061,eMy OIHOTO U3 YHaCTBYIOIIUX B PCAKIINU BCIICCTB

5.2

Pacuets! TermnoBoro a¢dekra peakuu

5.3

PacueTsl 00beMHBIX OTHOIIICHHI Ta30B IIpHU XUMHYCCKHUX PCAKIUAX

5.4

Pacuersr mMaccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB DPEAKLUH, €CIH
OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuersl MaccoBoii wiam 00BEMHOI A0JIM BbIXOAA HPOAYKTa PpCaKIUuu OT
TCOPCTUICCKH BO3MOKHOI'O

5.6

Pacuersr Mmaccer (00beMa, KOJTMUECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIA OTHO
U3 BEIIeCTB JaHO B BHJAE pacTBOpa C OMNpEAENEeHHOW MacCoBOM Joyei
PacTBOPEHHOTO BEILIECTBA

5.7

Pacuersl ¢ wucnonb3oBaHMeM MNOHATHH  "MaccoBas jgois", "MoJspHas
KOHIEHTpauus", "pacTBOPUMOCTB"

5.8

Haxoxxnenne MonekyasipHOd (OpMyibl OpPraHMYEeCKOro BeElIecTBa IO €ro
IUIOTHOCTH U MAcCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSIIMX B €r0 COCTaB, WM IO
IPOAYKTaM CrOpaHus




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

» Xumus / 'abpuensn O.C., OctpoymoB N.I'., Cnankos C.A., Xumus 10 knacc
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

Xumus / I'abpuensa O.C., Octpoymos U.I'., Cnaaxos C.A., Xumus 11 knacc
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemienne

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.gosuslugi.ru/myschool
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