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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJNokKeHu «CrTparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacnopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumMuyeckoe o0Opa3zoBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHEr0 O0O0IIero oOpa3oBaHUs CPECTBaAMU YYEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nporpaMme 10 XHMHU C YYETOM CHeuuPuKd HAayKd XUMUW, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efned W MPUHLMIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOMW BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3AWMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIENCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBB.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHS B JKUM3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPEICNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpeJCTaBlICHUd O cTpoeHuHu BemecTB. CBeleHHs 00 H3y4yaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHudecKod XUMHM IIOJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHS B mpeamere «XuUMHUS» 0a30BOro YypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD)  OOYyYarolMMCsS TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TMO3HIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M INPUMEHECHHH, a4 TAKKE O XUMHUYECKHX PEaKIUIX, UX CYLIHOCTH U
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosHsAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YB@)XKEHHMS K MPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(OpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKONW OCHOBBI IS TOHMMAaHMS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (PaKTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4YaromMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMeEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3’IMuYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs MpooOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMaIK, HEOOXOIUMBIX JIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TAK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHus, IPH OMPEACICHUN
COJIEpKATEeJIbHOM XapaKTEePUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBieHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CoryacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH W3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAHUH KaK  BaKHEHUIIEH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX I MPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTHKa IeJIel U 3a/lay U3yYeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpernoJAaBaHUM XUMUU B OOJbIIeld CTeNmeHH OTHAAETCs  MpeArnovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJIEp)KaHus OOYy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEANbHOU >KU3HU
JUTSL PEIICHUS TPAKTUYECKHX 3a71ad.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanranus oO0yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYy4alONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3IUYHBIX BHUIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX ISl TIPUOOPETEHUS ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TO3HAHUM XUMHUH, a TakKXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y OOYUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHHH TIIOOAIBHBIX IPOOJIeM
paIMOHATBHOTO MPUPOIOTIONB30BAHUS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero odpazoBaHus, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefento), B 11 kinacce — 34 yaca (1 yac B Heento).

COIJEP)XAHUE OBYUYEHUASA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU

[IpeameT oprannyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJIYYCHUN HOBBIX BEIIECTB M MaTepuaaoB. Teopusi CTPOSHUS OPTraHWYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE M00KeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYECKUX BEMIECTB. [ OMOJIOTHS, W30MEpHUsA. XUMHUYECKas CBSI3b B
OpPTaHUYECKUX COCTUHEHUSIX — OJMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kinaccupukammuu opraHudeckux BeriecTB. HoMmeHkmarypa
OPTraHMYECKUX COCIUHEHUN (CUCTEeMaTWYecKas) W TpUBUAIbHBIC HA3BAHUS
BAXHEUIINX MPEACTABUTEIEH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIBHBIC METOJbl HM3YYCHHS BEIIECTB M WX IPEBpAICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMd Ha HUX
OCHOBE, MOJIEIIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOMIOJEHUE W
OTHMCAHWE JEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIICCTB
MIpU HarpeBaHuM (IJIaBJIeHHE, O0yTJIMBaHUE U TOPEHHUE).



Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psia. MetaH M 3TaH —
IpOCTEHIIMe MPEACTABUTENN alKaHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUM psii. DTUIIEH U MPOINUIIEH —
IpOCTEHIIMe MPEACTABUTENN AaTKEHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJIMMEPU3ALINH ), TOTYUYEHUE U IPUMEHEHHUE.

Ankanguensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIIEH
— MPOCTEHIINNA MpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMH TMAPUPOBAHUS, raJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), OJyYeHHE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy rajoreHUMpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U MpUMEHEHue. 1o.yon:
cocmas, cmpoenue,  uauueckue U  Xumuyeckue  ceoticmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOMYYeHue u npumeHerue. TOKCUYHOCTb
apeHoOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKANMMHA K
pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHK YIIeBOAOPOAOB. lIpupoaHbpii ra3 W mOIMyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrocoObl mepepaboTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KaTaTIUTUYECKUi), mupoau3. I[IpomykTel
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yromap», MOAECIUPOBAHUE MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE 3TUIICHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
¢uznueckue M XHUMUYECKHE CBOMCTBA (pEaKUUM C aKTUBHBIMH MeETaJllaMH,




raJlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIAaMU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa HA OPTraHr3M YeJI0OBEKa.

MHoOroaToMHble  COUPTBL. OJTWICHIJUKOIb W  TJIMLEPUH: CTPOECHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO UICIOYHBIMU
MeTajulaMH, KaueCTBEHHas peakiMs Ha MHOTIOaTOMHBIE crnupThl). JleiicTBUE Ha
opraHusM yenoBeka. [[puMeHenne rauueprHa U 3TUIEHTITUKOJI.

®deHon: CcTpoeHHE MOJIEKYNbl, (U3NYECKUE M XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpneruibl U Kemowuwvl. DopManplaerua, aneTanbACTHN:  CTPOECHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHbIE PEAKLIMH ), IOJyUYEHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMUYECKUE CBOWMCTBA (CBOMCTBA,
oO1ue A Kiacca KUCIOT, peakius dTepuduKaiim), noaydyeHue u mpuMeHEHHeE.
CreapuHOBasi M OJICMHOBAs KUCIOTHl KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbli1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cioxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.

YraeBoawsl: cocTaB, Kiaccuukaius — yrieBogoB  (MOHO-, JU- U
nonucaxapuibl). ['70ko3a — npocTeuimmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcugom menu(ll), okuciaeHne amMMHadyHBIM PacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bl), HAXO0XJIEHUE B MPHUPOJE, NMPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak nNpupojHbie nonuMepbl. CTpoeHue Kpaxmana u
uetonao3bl.  du3znueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIU3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

DKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHUI:
IpOBe/ICHNE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUILEPUHA C
ruapokcugom meau(ll)), anprernioB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), BzaummoneicTBHe Kpaxmania C HOJOM),
MPOBEICHNE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MPOYKTOB PEAKIIUH).



A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHMyeckue coeauHeHus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. llepBuuHnas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OenKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIN3, ICHATYpAlLHsl, KAYECTBEHHbIE PEAKIIMU HA OCIIKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypalus OEIKOB MpH
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUH, CPEIHASL MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHEH AU

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
KAay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BAaHWE KaK OOILIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U MOHATUM, SIBISIONIMXCS CUCTEMHBIMHU ISl OTAEIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
3aKOH, TEOPHSs, aHAJW3, CUHTE3, KJacCU(PUKAIUs, MEPUOJUIHOCTh, HAOIO/ICHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOEe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OEIKH, YIJIEBOJbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE HUCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: MNHIEeBbIE MNPOAYKTH, OCHOBBI PAlMOHAIBHOTO MHUTAHUS,
MOIOLIME CPEJCTBA, JEKAPCTBEHHbBIE U KOCMETHUYECKHE IMpEenapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHUYECKHX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKASA XUMUA



Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHIeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesiesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX DJIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXHBIX BELIECTB MO TpYIIaM H TMEpHOJaM.
3HaYCHUE MEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, UOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJIEHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoOHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJIEKYISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbI KPUCTAIUNIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKHX BeleCcTB. ['eHeTudeckas CBA3b HEOPraHWYECKUX BEUIECTB,
MIPUHAJICKAIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuud. Kinaccupukaumss — XMMHUECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEUIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLCHUS SJHEPTUU TP XUMUYECKUX PEAKLIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHoecus. [Ipunnun Jle [Hlaremnse.

DnekTpojuTuueckas nuccounarus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTETBbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YUYE€HUS BEIIECTB WU HUX NPEBPAIICHUN:
neMoHcTpanus tabiui «llepuoauyeckas cucrema XxuMuueckux siaementos . U.
MenpeneeBay, u3ydyeHUe MOJEICH KPUCTALIUYECKUX PEMIETOK, HaOIIOJCHUE U
OTHMCAaHWE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pPEaKIUM HOHHOrO oOMeHa),



MIPOBEICHUE TIPAKTUICCKON paboThl «BnusHue pa3muuHbIXx (HakTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm».

Pacuérnbie 3ana4n.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlUil, B TOM 4YHCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCMHOJIB30BAHUEM IIOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxxenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumuueckux sieMeHtoB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOEHHS aTOMOB.
dusznyecKkue CBOWMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha IpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJUIOB (TaJOre€HOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HX  COCAMHEHUUH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJIHBIX COSTMHEHHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepronndeckoil cucreMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmme ¢usndeckue cpoiicTBa MetaiioB. CIIaBbl METAJLIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUINMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO6mue crmocoObl MoMyYeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCNEpUMEHTaIbHbIC METOJIbl M3YYCHMS BEIIECTB W MX MPEeBpaIlCHMIA:
M3YYEHHUE KOJUICKIIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAHHE JIEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMu
KHUCJIOT M IIeJI0YeH, KaueCTBEHHBIE PEaKIIUM HAa KAaTHOHBI METAJLJIOB).

PacuéTHrble 3amaun.

Pacuétel mMacchl BemiecTBa WM O00bEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS U KU3Hb

Ponp xuMun B oOecrieyeHUM SKOJIOTHYECKOU, IYHEPreTUYECKON W MUIIECBOM
0e30macHOCTH, Pa3BUTHH MEAWIHMHBL [loHSATHE O HAyYHBIX METOAAX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIIINX BEIIECTB.



YenoBek B MHpE BEIIECTB M MAaTEPUAIOB: BAKHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepHalbl, Kpackd, CTEKJIO, KepamuKa,
MaTepuasbl JIsl 3JIEKTPOHUKH, HAaHOMAaTEpUasbl, OpraHMYECKHEe W MHUHEpaIbHbIC
yao0peHus.

XuMHST U 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0E30MaCHOTO WCIIONB30BAHUS TPENapaToB OBITOBOW XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  H3YyYEeHUHM OOmEed o
HeOopraHu4yeckol xumuu B 11 Kjacce oCylIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OoOIMX eCTECTBCHHO-HAYYHBIX TOHATHH, TaK W TOHATHH, SBJISIONIAXCS
CHUCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIHKIIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJICTUPOBAHIE, U3MEPEHHE, SBIICHUE.

dusuka: MaTepus, YHEPrHsi, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHMUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbI€, TOILIIMBO,
pecypchl.

TexHonmorMsA: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTypTrusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIBCKOXO3AMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
IPOMBINIICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AJIEKTPOHHAS MMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XMMHUNU HA BA30OBOM YPOBHE CPEJAHEI'O OBHIIEIO
OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OOy4alolMMHUCS TMPOrpaMM CpEeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHBIM W MpeAMETHbIM). HaydHo-MeTonuueckoil OCHOBOM st
pa3paboTKu TJIAHUPYEMbBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.



B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o01miero o0pa3oBaHMsI BBIJICICHBI CISAYIOMNUE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMUCS POCCUHUCKONW TPaKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEIEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOyYarouuxcsi pyKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS MpeAMeTa «XUMHs» JOCTUTAIOTCS B
€ANHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKHUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOILIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu U  TpaBWIaMM  TIOBEJEHUS,  CIOCOOCTBYIOILMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
C(OPMUPOBAHHOCTh OINBITA T[O3HABATEILHOM W TPAKTUUYECKON JEeATEIbHOCTH
oOyyaroluxcs Mo peain3aluy IPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCJE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

OpPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXJIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMAThb MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIMYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAydYHOMY HAacCJIEIUIO
OTE€YECTBEHHOMN XUMUM;

YB@XEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh pe3yjbTaT



JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCICAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

COOJIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHieCTBaMU B OBITY,
ITOBCEHEBHOM XU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIAYAIHBHOTO W  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTU B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COIMAILHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YuUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH TIeJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJEC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;



NOHMMAaHUA TJI00AaTBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIHSHUA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOOUMOCTH HCIOJb30BAHUSA JOCTHKEHUNA XUMHH  JUIS
pELIEHUs BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUSITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON TPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(OpMHpPOBaHWM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
IpEJCTaBICHUs 00 OKPYXaroIleM MHUpPE Kak O €IUHCTBE IPUPOJIbI U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
IMBHJIM3AMM: B €€ TyMaHUCTHYECKOM HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37IaHMHU HOBOM 0a3bl MaTepUAIBLHON KYJIbTYpbI, PEIICHUHU TI100aIbHBIX TPOOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCHEIIHOrO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHUSA, WCIOJb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NOJIy4aeMble€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAaHHbIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K IO3HAHUIO U UCCIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephbIBHOMY  OOpa3oBaHUIO U
caM0O0Opa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;



UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON

JESITEIBHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO TMpenMera «XuMHUs» Ha
YPOBHE CpeaHero oouiero 06pa3zoBaHus BKIOYAIOT:

3HaYuMble A8 (opMHpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIe TOHSATHS, OTPasKaIOIIHe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
npoliecc, CUcTeMa, HayuHbId (DaKT, IPUHIMI, THIIO0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENbHbIE, KOMMYHUKATHBHEIE,

PETYJISITUBHEBIE), o0ecreynBarone dbopmupoBaHue (YyHKIHOHAIBHON
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSATHBHBIMU
JICUCTBUSIMU.

Osjaaaenue YHUBEPCAIbHBIMHA Y4eOHBIMU NOo3HABaTeJbHBIMU
JelCTBUSIMMU:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEATh LENU JECITEIbHOCTH, 3aJaBas IapaMmeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABIICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIIHI;

YCTAHABIIUBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;



IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHHU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4YecKas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakuuMu — IMpU pElIeHWH YYeOHBIX MO3HABATENBHBIX M IPAKTHUYECKUX 3a]ad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIN U 331a4U UCCIIEIOBAHNS, UCIIOJIb30BATh TOCTABJICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAaHUS M IPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000011IEHHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B ITO3HAHMSL.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMyJsipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOMS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orObope wuHPOpMalMKM, HEOOXOAMMOM [IJIi BBINOJHEHHS Y4eOHBIX 3ajad
OIIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  HIPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATypbl, HOMEHKIATYPY;



WCIIOJI30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HarIsiAHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KJaeMOI TeMbl B XOJIe AMAJIOTa W/UITU
JTUCKYCCUHU,  BBICKa3bIBaThb  HWaAeH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS TPEJIOAKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH pPe3yJIbTaTOB MO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HUCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BBIBOJIbI
MO0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MyTEM COTJIACOBAHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBJiaeHne YHHBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
NesATEIbHOCTh, Ompenensis €€ Lead M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHWU Y4YE€OHBIX U HCCIEIOBATEIIbCKUX 3aj]lay, BbIOMpaTh HauboJsiee
b (EeKTUBHBIN CcrOCO0 MX pemieHuss ¢ y4ETOM TMOJyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHAM3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenMeTHble pe3yJbTaTbl OCBOEHUSI Kypca «OpraHuueckas XUMHSI»
OTPAXKAOT:

c(hOpMUPOBAHHOCTh ~ MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHHM B TIO3HAHUM SIBJICHUUN
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBFHOM TPAMOTHOCTH, HEOOXOIUMOM TS pEIISHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATETLHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIEpOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, “u3oMepus, U30Mepbl, TOMOJIOITMUECKUI Psill, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KUCJIOPOA U a30TCOJEpKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS



oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XWMHUH, MHPOBO33PEHUYCCKUEC 3HAHUSA,
JeKalnue B OCHOBE TOHWUMAaHUS TPHUYMHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOHN JACATEIPHOCTH YEIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSTHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MpU
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(OpPMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYIO CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIIM MOJIEKYJI OPraHUYECKUX BEIIECTB IS WIUIIOCTPALIUUA HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATh IMPUHAJIC)KHOCTh HW3yYEHHBIX
OPTraHWUYECKHUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (yTJIeBOJOPOABI, KHCIOPOM M a30TCOACpPIKAIINe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA IIO
cuctematudyeckoit Homenkiarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, IMPOTMHIICH, alleTUJICH,
STWJICHTJINKOb, TJHIECPUH, (eHOoN, (HOopMaNbIeTH, aleTaabIeTHI, MypaBbHHAsA
KHCIIOTa, YKCYCHAs KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCJIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTtiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

cOPMHPOBAHHOCTh ~ YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPTraHMYECKUX BEIIESCTB (METaH, dTaH, JTWJICH, NMPOIMJICH, alleTHJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHON], ITAHOJ, STUJICHTIIUKOID,
TIIALEePUH, (EHOJI, aleTalbJerua, MypaBbiUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), MILTIOCTPUPOBATh TE€HETHYCECKYIO
CBS3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIHUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HE(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;



c(OPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakuu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOPHBIM O0O0OpPYJOBaHUEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKLMSIMHU TIO BBITOJTHEHHIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEBpalEHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyYEHUE
TWJIEHA M W3YyYEHHE €ro CBOICTB, KAayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHX
BEIIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIepUMEHTa B (GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3HPOBATH XUMHUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIfoAaTh  TMpaBWIa  DKOJOTHYECKU
1[E€JIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IEJAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICUCTBUS HA >KHUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasl cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEAOTBpAICHUS WX BPEIHOIO BO3ACHCTBHS HA OpPraHu3M
YEJI0BEKa;

JUIsT 00OYyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CIEMBIX ¥ CHA0OBUASIIUX OOYYaIOIIUXCS: YMEHHE HCIIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XuMHUYECKUX
bopmyi.

11 KUIIACC



[IpenmeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OPMHPOBAHHOCTh  TMPEACTABICHUN: O XHMHYECKOW COCTABIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npupoasl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 33124
U 9KOJOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJIEHTHOCTb, 3JEKTPOOTPHUILATEIBHOCTD, CTENEHb OKUCICHHS, XUMUYECKas CBS3b
(koBaJIeHTHAas, MOHHAsI, METAJLTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKasl peIIETKa,
TUAMBl ~XUMHUYECKUX  PEAKUHM, PpacCTBOp, DJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMHUYECKOM peaklUud, XUMUYECKOE PaBHOBECUE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmannu, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUS MAacChl BEIECTB, 3aKOH COXPAaHEHHs U IPEBPAILLCHHS YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XHWMHH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIeKAIIMEe B OCHOBE MOHMMAaHUS NMPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUYECKUE CBEIAEHUS O CBOMCTBAX,
coCTaBe, MOJIyYeHUU U 0€30M1aCHOM MCMOJIb30BaHUM BaXKHEUIINX HEOPTaHUYECKUX
BEUIECTB B ObITY M MPAKTUYECKOM EATEIHHOCTH YEI0BEKa,

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMKMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHUN;

c()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XHUMHYECKUX  PEAKIUH,
cuctematudeckyto Homenknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, TaméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAs COMIA, TUPUT U IpYyTHUE);

c(OPMUPOBAHHOCTh YMEHUIN ONPEENISTh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHUYECKOW
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOJHAS) B COCIUHEHUSX, THUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEUIECTBA (aTOMHas, MOJEKYJpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHHMYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAeNEHHOMY Kiaccy/rpymnme



COEIMHEHU (IPOCThIE BEUIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHUCTIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MIEPUOIUYECKOTO 3aKoHa /[,
W. MenpeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYI0, O0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoandeckoil cHUCTEMBI
XxuMudeckux sjementoB JI. M. MennesneeBa, HCIONb3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MUX COEAMHEHUN
o repuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIUYHBIX  KIJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTaBYy pEarupyrollnX BEHIECTB, TEILUIOBOMY
s dexTy peaknuu, U3MEHEHHIO CTEIEHEH OKHCIICHHS 3JIECMEHTOB, O0OPaTUMOCTH
peakliy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS pPEaKUUW pa3IUYHbIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YYUThIBAs
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHIA;

cOpPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPIKIAIOIIIE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABATH
OTBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMH PACKpPBIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLIUA MOCPEICTBOM COCTABJIEHHS 3JEKTPOHHOIrO OanaHca
ATUX PEAKLUM;

c(OpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEeaKiuu OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeiicTBus (npuniui Jle Ilarensbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IMPOILIECCHI,
JekKalye B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUANAX WU
HKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C HCIOJIH30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B



IpU XUMHUYECKHX PEaKIUAX, MacChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3((dexTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MAacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAoH M JabopaTOpHBIM O0OpYJOBaHMEM, a TaKXkKe IpaBuwia oOpalleHus C
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKIMSMHU MO BBINOJHEHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCHa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOpPA, BIMSHUE PA3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKON pEaKIUH,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE pEaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJ/1ad IO
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHHM C MNPAaBWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHUH C BEUIECTBAMHU M JIAOOPATOPHBIM 000PYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKiuil U (HOpMYIUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJa  DKOJOTHYECKHU
1EeJIecCO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUs] CBOETrO 3JI0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMMACHOCTh BO3/CHCTBUS HA KUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
NPENOTBPAIICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIst 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUH;

JUIS CJIETIBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHYECKUX

dbopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uugpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (udpp )
NMpoOrpamMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHS OPTaHUICCKUX COCTMHEHUN A 3 0 0 bubmmorexa [IOK
' P p A ' https://lesson.edu.ru/04/10
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
bubnuoreka [{OK
2.1 IT — 2
PEACIBHEIC YIICBOAOPOAR! — JTKaHE! 0 0 https://lesson.edu.ru/04/10
HenpenenbHble yriaeBogOpOIbl: aKEHBI, bubnmnorexa [JOK
2.2 6 0 1
aJIKaJUCHbI, aJIKUHBI https://lesson.edu.ru/04/10
bu6nmorexa LIOK
2.3 A 2 0 0
POMATHHACCRHE YIICBOAOPONH https://lesson.edu.ru/04/10
54 IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOIAOB U 3 1 0 bubmmnoreka HOK
' UX nepepaboTka https://lesson.edu.ru/04/10
Hroro 1o pasneny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
but6mmoreka [IOK
3.1 . D 3 0 0
Criupret. denon https://lesson.edu.ru/04/10
Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. bu6muoreka [JOK
3.2 7 0 1
Crnoxubie 3¢upsl https://lesson.edu.ru/04/10




bu6nmoreka [IOK

: 1
33 YTIeBOMEI 3 0 https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEeHHs
bubnunoreka LIOK
4.1 A A .b
MIHBL AMIHOKHCIOTHL. SO 3 0 0 https://lesson.edu.ru/04/10
Hroro mo pazueny 3
Pa3zaea S. BeicokoMoieKy/JIsipHbIe COeIMHEHUS
bubnunoreka LIOK
1 I1 .K .B 2
> FIACTMACCH. RayHyl. Bonowna 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (1udpp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u [leproandeckast cucTeMa XUMHUYECKHX 3 bubmmorexa [IOK
' PHOA https://lesson.edu.ru/04/10
anemenToB 1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooOpasue 4 bubnmnoreka [JOK
' BEILIECTB https://lesson.edu.ru/04/10
1.3 XUMUYECKHE peakluu 6 1 1 bubnnorexka [JOK




https://lesson.edu.ru/04/10

Wroro no pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
bu6mmoreka [IOK
2.1 M
TRt 6 https://lesson.edu.ru/04/10
bubmuoreka [JOK
2.2 H
eMeTAIIIRT o https://lesson.edu.ru/04/10
53 CBs13b HEOPTaHUYECKUX U OPTAHHMUECKUX 9 bubnnoreka [JOK
' BEIIECTB https://lesson.edu.ru/04/10
bubmuorexa [JOK
Hroro mo pasery 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u )Ku3Hb
bubmuorexa [JOK
3.1 KHMIA 1 SKH3H 4 https://lesson.edu.ru/04/10
Htoro mo pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







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

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I11eCTBO
«M3marensctBo «IIpocBemenue»
[lepuoanueckas cucrema xuMudeckux snemenToB .M. Menneneesa, Tadnuia

pacTBOPHUMOCTH, SHCKTpOXI/IMI/I‘-IeCKI/Iﬁ pAa HAIPSZKCHUA MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET
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