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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, 1 OCHOBHBIX MOJIOXKEHHIMA
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1Iel crpaTeruy 00y4eHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumudeckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAECIECHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM crenu@uKd HayKu XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUaIbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOIIMX IEIeH U MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHEHHSI.
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TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEUTHOTO
TpyZa W JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XUMHsI KaK Hayka
CO3UJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMM HANpPABJICHA HA pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOIIMMHM UEMAMU W HOPUHIUIIAMH CpPEIHEro oOIlero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTUPOBAHO MPEUMYIIICCTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOHKEHUS
o0Opa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS»  SBIAIOTCA 0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HAHUM U3 00IIel XuMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecreynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpPraHW4YecKass XUMHS» CcPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4eOHOro marepuajia u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCOMHECHUN, a TaKXE HAa YPOBHE CTEPECOXMMHUYECKHX M IJIEKTPOHHBIX
MPEACTaBICHUN O CTPOCHUHU BellecTB. CBeieHns 00 H3ydyaeMbIX B Kypce BEIeCTBAX
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  [OJy4arOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETOo 0Opa3oBaHUs NEepBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJOTHYECKHE CBEICHMUSI O BEIIECTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
MEePUOIMIECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKHUX TMO3UIIHM,
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riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTcs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoJIep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PaCKpBIBAIOT €€ POJIb B MIO3HABATEIHFHOM M MPAKTHYCCKOMN NEITEILHOCTH YEIIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, IOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICITHBATH HH(POPMAITUIO U IPUMEHSATH €€ JIsl TOTIOJTHEHU S 3HAHUH,
pEIICHNS HHTEIICKTYATbHBIX M SKCTICPUMEHTATBHBIX HCCIIEA0BATEIbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3Y4YCHHS
OpPUEHTHUPOBAHO Ha (GOPMUPOBAHUE Y OOYHAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYIECKOTO U OPTaHNIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, TIO3HABAEMOCTH IMTPUPOIHBIX SBICHHUHN ITyTEM IKCITIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMU (DaKTaMU U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Mpodiem, a
Takke Mpo0JeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B rmmane pemieHWs 3aad  BOCIUTAHUS, Pa3BUTHS MW COLMAITU3AIMH
OOy4YaromMXCcs TPUHATHIE MPOTPAaMMON IO XUMHUHU TMOJXOJbl K OIpPEIACNICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs NpoOjeM, TOMCKa, aHaiu3a M 0o0paboTKU
uHhopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHHS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENILCKON JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeiHEro o01iero oopa3oBaHusi, IpU OMpeaeIeHUN
COJIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarmpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEILHOCTH YeJIOBeKa M KaK OJJHOTO M3 KOMIIOHCHTOB MHUPOBOUW KyJIbTypbhl. C
METOJMYCCKOW TOYKH 3PEHUS TAaKOH TOIXOJ K ONPEICICHUIO Ielield W3Y4YCHUS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.
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CornacHO JaHHOW TOYKE 3PEHMs I[JIaBHBIMU LIEISIMU HM3y4Y€HUs IpenMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHUM KaK  BaKHeuIen
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH nX
pa3BUTHSA U CTAHOBJICHMUS,;

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHHI
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUN, MMEIOLIUX
MECTO B IIPUPOJIE, B IPAKTUYECKOW U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKaA LeJIel U 3a/1ad U3yYeHUs
IIPEAIMETA B IPOrpaMMe N0 XMMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
NPENoJaBaHUK XUMUHU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUs 3HAaHUI U MPUMEHEHHS UX B PEAIbHOM JKU3HM JUJIsl pELICHMUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
IpUOOPETAIOT TaKue 1NN U 331a4H, KakK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETECHLIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE JUIsl PA3JIUYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA EATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB HAa OPTraHU3M
4eJioBeKa U MPUPOJIHYIO CPEAY;
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pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSTEIIBHO MMPUOOPETATh HOBBIC
3HAHHS TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOH30BAThH
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJIAPHOM MH(POPMAIIUH XMMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHHE U PA3BUTHE Y 00YYAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWUW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECCKOM
HAIIPaBJICHHOCTH XHMHH, ©€ BaXXHOW POJM B PEIICHHH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BAHMS, TTOTIOTHEHUS SHEPTETUUECKUX PECYpCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX peEIIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
PEIMEThBD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero obiiero oopazoBaHusi, coctaisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Heemio).
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COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeTr opraHM4ecKOll XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUaAIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYeCcKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAass CBS3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienre o kiaccupuKaluyu opraHUYecKux BenlecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTEeMaThyecKkas) W TpPUBUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPraHUYECKHX BEIIECTB, HAOJIOJCHUE U OMNHCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IUIaBJieHNWEe, OOYTIIMBAHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIM aJKAHOB: (PU3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu 3amenieHUuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psii. DTUIEH U MPONUIIEH —
MPOCTEHIIINE TPEACTABUTENIN aJKEHOB: (U3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psifl. ALICTHIICH
— TMPOCTEHIIMIA TPEICTABUTENb AJIKHHOB: COCTaB, CTpOCHHE, (U3HYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkMu THMAPUPOBAHMS, raJOT€HUPOBAHUS, THAPATALINH,
TOpPEHHs] ), TOJyYeHUE U TPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TpUMEHeHue. 10.1yo:
cocmas, cmpoenue,  uauueckue U  Xumuveckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyYeHue u npumererue. TOKCUIHOCTb apeHOB.
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['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAMMMMHA K PA3IHMYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HeTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHMM, KaTaluTUYeCKuil), nuponu3. IIpomykTel
nepepaboTku He(pTH, UX MPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KameHHBbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX NPEBPALLICHUN:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbI, KoJutekuuu «HepTe»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKONW PabOThl: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJINYECTBA MCXOJHOI'0 BELIECTBA WJIM MPOAYKTA PEAKLMU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€éHOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIAaMU CIIUPTOB. JIeCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMpPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEJIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIE crnupThl). [leficTBue Ha
Opra’u3Mm 4esoBeka. [I[pumeHenune rimuepruHa U 3TUIICHTJIMKOIISL.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, auneTanbACTHHA:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOMCTBA (PEaKIMU OKHCIICHHS M BOCCTAHOBJICHUS,
KauE€CTBEHHBIE PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE MpEIeNIbHBIC KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsI
KHUCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, peakuus dTepuuKannn), noaydyeHue u npuMenenne. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. Kupsel. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb )KUPOB.

VYrneBompl:  cocTtaB, KiacCUUKAIMS  yriaeBOJAOB  (MOHO-, JHU- U
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
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MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBUE C TUAPOKCHIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHHE,
Opo’KeHHE TITIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOIOTHIECKast POJIb.
dortocunTe3. PPyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmalna U
neunono3bl.  Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

DKCHepUMEHTAIbHBIE METOABl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
MIPOBEICHNE, HAOJIOJICHHE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJIa
okcusoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHe kpaxmana C HOJIOM),
MIPOBE/ICHHUE MPAKTHUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuértnbie 3agauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEaKIMK MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOYKTOB PEAKIINH).

A3oTcojepKalme OpraHi4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coeqnHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HaYCHUE aMUHOKHCIIOT. [lenTumb.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC coeauHECHHS. IlepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIEPUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUI:
HAOJFOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JeHATYpalus OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJMMEPHU3AIIUHU, CPEIHSSI MOJICKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHCHUH —
MOJIMMEPHU3AITIS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOIbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C Oo0Opa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJJacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MexXpeaMETHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
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HAYYHBIX TIOHATHUW, TaK W TIOHATUHU, SBISIONINXCS CUCTEMHBIMU JUIS OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYYHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIN3, CUHTE3, KiacCH(UKANUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICJIMPOBAHHE.

dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHUE
BeIeCTBa, (PU3MUCCKUE BETUYUHBI U SMHHIIBI X U3MCPCHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BelecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(hepMeHTHI).

['eorpadus: MUHEpabl, TOPHBIE TTOPOJIBI, TOJIE3HbIC UCKOTIAeMbIe, TOILTUBO,
pecypchl.

TexHONIOTHS: THINEBBIE MPOTYKTHI, OCHOBBI PAallMOHAIBLHOTO ITHTAHUS,
MOFOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPETapaThl, MaTeprabl U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucTteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHAa M [leproanyeckoil CUCTEMBI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TEpUOjaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi M TOJISIpHAsl, WOHHAs, METaJInyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.
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[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEMHEHUM. Homenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TP XUMHUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccoruaius. CuiabHbIe U cinalbie 3JeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xuMuueckux 3yemMeHtoB Jl. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCAILHOTO MHIUKATOPA, PEaKllMi HOHHOTO 0OMEHa), MPOBEJICHUE
paKTUYECKON paboThl « BinsiHrE pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pPEaAKLIANY.

Pacuérnbie 3anaun.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCITOIB30BAHUEM TTOHATUS «MACCOBAsI 10
BEILIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHUCJIOpOoa, cephbl, hocdopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajOoreHOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnos B Ilepuoguyeckont cucreMe XUMHYECKUX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.
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XWUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUH, KaJui, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

OOmue cnocoObl momyueHus: MetayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTamibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, pPEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aUMOJACIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAJLIIOB).

Pacuérurlie 3amaun.

Pacuétel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00€CTI€UeHUU SKOJOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUANIOB: BAXKHEUIIME CTPOUTEILHBIC
MaTepuabl, KOHCTPYKIIMOHHBIC MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl JIEKTPOHUKH, HaAaHOMAaTepHuasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ynoOpeHus.

Xumuss ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OBITOBOM XUMHUH B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEed
HEOPraHU4eCcKOM XMMHH B 11 Kilacce OoCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMH JIJI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KilacCUUKAIKs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.

dusuka: MaTepus, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBAa, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.
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buonorus: kinerka, opraHu3M, JKocHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
peCypCHlI.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4YaroNIMMHUCSL TMPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITETbHOCTH M CaMOOIIPEICTICHHIO;

HAJIMYUE MOTUBAIIUU K O0yUCHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHHS TpeAMeTa «XHUMHs» JOCTHUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HaeaJaMyd POCCUHCKOTO TPaKJAHCKOTO OOIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMaMd W  TpaBWIAMH  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIbHOCTH
oOyJaromuxcs Mo peain3auy MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAIKY;

MPEACTABIICHUS O COLMAIBHBIX HOpPMax | TIPaBUIaX MEKINIYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

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

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH,

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4dHOMY HaCJIEIUIO
OTE€UYECTBECHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECa U ITO3HABATEIIbHBIX MOTHBOB B ITOJIYYEHHH U ITOCIEAYIOIIEM aHAIN3E
uH(GOpPMaIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEICHUE M IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOo/IeHUss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW U  JPYruxX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMPOPEeccCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYAJIbHON TpaeKTOpUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IETIECO0OPA3HOTO OTHOILIEHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
PKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHKEHUNW XUMHH IS
peLIeHUs BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEl OKPYKAIOUIEH
IPUPOJIHON cpele, YMEHHsI MPOTHO3UPOBATH HEOIAroNpUsATHBIE SKOJIOTMUECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4YMs PaA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOM M COLMAIBHOU
IPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHMSL:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAY4YHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
MPEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
IPUPOAHOTO PABHOBECHSI;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOM HAIPABICHHOCTH M BaKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYphl, PEIIEHUH TJIOOATBHBIX MPOOJIeM
YCTOMYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUMI
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: T[OHUMAHUA CYIIHOCTH METOJOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIh30BaTh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpA U
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NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUs JieNlaTh 000CHOBAHHBIE 3aKIIIOYCHHS Ha
OCHOBE HaY4HBIX (DPAKTOB M UMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYyYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
peleHus mpoOieM B peabHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

NESATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeJHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIS (GbopMHpOBaHUS ~ MHPOBO33PEHHS  OOy4YarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTUs, SIBJICHHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBLHOM
T'PaMOTHOCTH M COIIMAITLHOW KOMITETECHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaIM3UpoOBaTh  MpoOIEeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAaHABIMBATH UX B3aHUMOCBS3b,
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UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS U1 OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH JUIS KJIacCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBAaTh IPUYUHHO-CIEIACTBEHHBIE CBA3M MEXIy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,;

IPUMEHATH B NPOLIECCE MO3HAHMS, UCIIOIb3YyEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHNUS — XMMUUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— IIpU pPEIICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aJad, MPUMEHSTH
Ha3BaHHBIE MOJIEIbHBIEC MPEICTABICHUS U BBISIBICHUS XAPAKTEPHBIX NPU3HAKOB
U3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuu;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh TOCTABIICHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  MPOBEACHMS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0OJaTh 3a XOIOM
npouecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATENLCKOW U MPOEKTHOM
JeSTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHBIX MCTOYHHMKAX HHMOpManuu (Hay4dHO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALIMIO PA3IUYHBIX BUAOB U (POpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;
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bopMyIMpOBaTh 3alPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIIPEIEIIEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH H IPYTHE);

WCITOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(pOpMaIMeli: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISTHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOI TeMbl B XOJI¢ AUAJIOTa W/UITU
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JESITEIBHOCTH,
MTOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaan3alud y4eOHOro MpoeKTa u (HopMyJIupoBaTh BHIBOJbI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemeHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHHOCTA HA OCHOBE CaMOaHaIN3a !
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «Opranuyeckas XUMUS»
OTpaXXaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHMM O XHMHYECKOH  COCTaBIISIIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUY SIBJICHUN IPUPOJIBIL,
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B (OpPMUPOBAHUU MBIIUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM /JIs pelIeHUs] MPAaKTUYECKHUX 3a/1ad U IKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHON Cpeie;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIN 00bEM, YITIEpOIHBIN CKeNeT, (PyHKIMOHANIbHAS TPYIIa, paJnuKall,
WU30MEPHS1, ©30MEPBL, TOMOJIOTUYECKHAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSI); TECOPUU M 3aKOHBI (TEOpusi CTPOCHUs
oprannueckux BemiectB A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalye B OCHOBE IIOHMMAHUs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCHOJIb30BAaHUU BAXKHEUIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIMA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAaHUHU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTaHUYECKUX COCIUHEHUN;

c()OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHUYECKMX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpMHPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAJIEKHOCTh HU3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpylnmne CoeIuHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COCJIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIIECH, MPOMNWIEH, alleTUJIEH,
ATUJICHIJIMKONb, TNHLIEPUH, (eHos, (hopMalbIerul], aleTaabIeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K034,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUs; 3aKOH COXPAHEHHS MACChl BEILECTB;
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c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHUYECKHUE CBOMCTBA THUIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, THJICH, IPOIUJICH, alleTHiIeH, OyTaaueH-1,3,
MeTmiI0yTaaueH-1,3, 6eH3051, METaHOII, ITAHOJ, STHUJICHTJINKOJb, TIALEPHH, (HEHOI,
aleTanbIeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLUIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MPUMEHEHUE TPOYKTOB NEPEpadOTKU;

c(OPMHPOBAHHOCT, YMEHWUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINN);

chOpMHPOBAHHOCTh YMEHMM BIIAJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUN BEIIECTB U
XUMHYECKUX SBJICHUH (HAOMI0IeHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMHM IO BBITIOJIHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
AKCIIEPUMEHT (TIPEBPAICHNS OPTaHUYECKUX BEIISCTB MPU HATPEBAHHH, ITOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JieHaTypanus OeJIKOB MPU HArPEBaHUH, IIBETHBIE PEAKIIMK OEITKOB) B COOTBETCTBUHU
C TMpaBUJIaMd TEXHUKU OE€30MAaCHOCTU TMpU OOpalleHWH C BEIIECTBAMU H
7a00paToOpHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3aluCH YpaBHEHHWM COOTBETCTBYIOIIMX pPEAKIUi |
(GbOopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyH W3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUJia  DKOJOTHYECKHU
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHOW Cpelbl, OCO3HaBaTh
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OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPTaHU3MbI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsITh Ha mpumepax cHocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CIeNbIX M CHAa0OBUASIIMX OOYy4YaloIIMXCA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHAYECKHUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (GOPMUPOBAHUMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHON
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOIHON Cpeie;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u30Tom, S-, P-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAUIMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAICHUsI YHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOJB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEIHLHOCTH YEIIOBEKA,

chOpMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpPMYT BEIIECTB M  YPAaBHCHUM XHUMHYECKUX  PEAKIUH,
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cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEIEISITh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJI XUMHUYECKOU
CBsI3M (KOBaJCHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOHASI) B COCAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJEKYJIApHasd,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHABJIMBATh MPUHAIIICKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpeAeNEHHOMY Kiaccy/rpymnie
COEJIMHEHU (IIPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUIbl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX JJeMeHTOB 14 mnepuonoB llepmonnueckoit cucTteMsl
xuMuuecknx 3emeHtoB JI. M. MenpeneeBa, UCHONB3ys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHIUY», 00BACHATH 3aKOHOMEPHOCTHU
WU3MEHEHUS! CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEAMHEHHH MO NeprojgaM U
rpynnam I[lepuoandeckon cucremsl xuMuaeckux anemeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh yMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHYECKHE CBOICTBA HEOPraHMYECKMX BEUIECTB pPa3iIMuYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOpraHM4EeCKUMU
BEILECTBAMH C [TOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3iMyYHBIM IpHU3HAKaM (YUCIIy U COCTaBy pPEAarupyroluX BELIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEH OKMCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaxIuy, y4acTUIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS pPEaKUUW pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMii HOHHOTO OOMEHa, YYUThIBas
YCIIOBUS, PU KOTOPBIX 3TU PEAKIMH UIYT JJO KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHbIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTIBITHBIM TYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpPaxX HEOPTaHUYECKUX
BEILECTB;
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cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
TIOHATHS «MacCOBas JIOJIS BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHM Ta30B MPU
XUMHUUYECKUX PEaKIMsIX, MAacChl BEHIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyiol U J1abopaTOPHBIM O0OpPYJAOBAaHHUEM, a TaK)Ke MpaBwia oOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh yMCHHWH IUTAHWPOBATH W BBHINIOJHATh XUMHYECKHM
AKCIEPUMEHT (pa3sioKEHHE MEPOKCUIa BOJAOPOJa B MPUCYTCTBUU KaTaIM3aTopa,
OTpENIeJICHUE Cpelbl PAacCTBOPOB BEIIECTB € IOMOIIBI YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metauby U «HeMetannael») B COOTBETCTBHM C MPaBWIAMH TEXHHUKU
0e30macHOCTH TIPU OOpAIIEHUH C BEIIECTBAMU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIUi U POPMYIUPOBATH BHIBOIBI HA OCHOBE ATHX
pE3yNbTATOB;

cOpPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUiia  DKOJIOTHYECKU
11e71eco00pa3HOT0 TOBEJICHUST B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OITACHOCTh BO3/ICHCTBUS HA JKUBBIC OPTAHU3MBI OTIPEIEIEHHBIX BEIIECTB, TOHUMAS
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cmbicnt mokazarens IIJIK, mosicHATP Ha mpuMepax CHocoObl YMEHBIIEHUS U
MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX M CHAa0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKO XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHS OPTaHUICCKUX COCTMHEHUN A 3 0 0 bubmorexa LHOK
' P P ' https://m.edso00.ru/7f41837c
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
bu6nmoreka [JOK
2.1 IT — 2
PEACIBIRE YTIICBONOPOAR! — ATKAHA 0 0 https://m.eds00.ru/ff0d4ddo
99 HenpenenbHble yrieBogopo/ibl: aKEHBI, 6 0 1 bubnuoreka [IOK
' AJIKa/IMEHBI, AJIKUHBI https://m.edsoo0.ru/ffod4ddo
bu6nmoreka [JOK
23 APOMATHYECKHE YTIICBOAOPOAEI 2 0 0 https://m.eds00.ru/ff0d4ddo
[IpupogHbIE HCTOYHUKH YTIICBOJIOPOIOB bubnmoreka [JOK
24 3 1 0
U UX nepepadboTka https://m.edsoo.ru/ff0d4dd0
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Cruptel. @enon 3 0 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0d4dd0
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3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 bubnnoreka [HOK
' Coxuble 3Qupsl https://m.edsoo.ru/ff0d4ddo0
bu6mmoreka [IOK
33 YTIeBOMEL 3 https://m.edsoo.ru/ff0d4dd0
Hroro mo pazaeny 13
Pasnen 4. A3oTcoaepskamme opranudeckue coeMHeHUus
bubmuoreka [JOK
4.1 AMuHBI. AMMHOKHCITOTHI. benku 3 https://m.edsoo.ru/ff0d4ddo
Wroro mo paszneny 3
Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA
bu6mmoreka [IOK
| I1 K .B 2
> FIACTMACERL. Rayiyl. BoJorHa https://m.eds0o.ru/ff0d4ddo
Uroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC
KosauuecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHHe pa3aejioB H TeEM nudpoBbIe
Ne n/m P Kontpoannbie IpakTuyeckue (mupp )
NPOrpamMMblI Bcero odpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
bubmuorexa [JOK
11 u Ileproamueckas cucTeMa XUMUYECKHX 3 0 0
https://m.edsoo.ru/ff0d4ddo
anemenToB /1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 0 0 bubnnoreka [JOK
' BEILIECTB https://m.edso0.ru/ff0d4ddo
bu6nmoreka [JOK
13 AMMITIECKHE peakiiin 0 1 . https://m.edsoo.ru/ff0d4dd0
Hroro no paszneny 13
Pa3jnen 2. Heoprannueckasi xumusi
bu6nmoreka [JOK
21 Merant 0 0 . https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
22 Hemeransi o 1 1 https://m.edso0.ru/ffod4ddo
93 CBsI3b HEOPT'AHUYECKUX U OPTaHUYECKUX 5 0 0 bubarorexa [JOK
' BEIIECTB https://m.edsoo.ru/ff0d4dd0
Hroro no paszneny 17
Pa3znea 3. XuMus 4 :KU3Hb
3.1 XuMHS U 5KU3Hb 4 0 0 bubmorexa HOK

https://m.edsoo.ru/ff0d4dd0
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Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO « [PODAY; AxuinonepHoe o61ecTBo «3naTenscTBo
«IIpocBemienney

» Xumus / 'a6puensia O.C., OctpoymoB WN.I'., CrankoB C.A., AKInoOHEpHOE
obmectBo «M3natenbeTBo «IIpocBenienmes

Xumus, 10 knacc/ IN'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'ILCTBO «HpOCBGIHeHI/IG»

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
Xumusi(6a30BbIitypoBeHb ). Peanu3zanust oOpa3oBaHus: METOIUUECKOE OCOOre
st yautens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B. ITuuyrunoii. M.

: ®I'bHY «ucTuTyT crpaterun pa3Butus oopazoBanus PAOy, 2022 81 c.:um.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/

JOKYMEHT IOANUCAH 3JEKTPOHHOHA MOANUCHIO

A HNOJJIMHHOCTD JOKYMEHTA ITIOATBEPKJEHA.
w IMPOBEPEHO B ITPOTPAMME KPUIITOAPM.

HOoAINMUCH
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O6wuii ctaTyc noanuck:
CepTtuduKar:
Bnapeneu;:

Uspatensb:

CpoK peiicTBusA:

Aarta v sBpemsa co3gaHua M.

Mognuce BepHa
257BOEE4ADC317F5A3EE065A1CE740A5C

lanaiaa Hypua FanumynnosHa, Nananga, Hypua NanmmynnosHa,
prim.buh@mail.ru, 251800451516, 04780516669, MYHULIMMA/IbHOE
KA3EHHOE OBLLEOBPA3OBATE/IbHOE YYPEXAEHWUE "CPEOHAA
OBLEOBPA30OBATE/IbHAA LLUKOJ/TA" C.CEPTEEBKA MNAPTU3AHCKOIO
MYHMUMNANBHOIO PAMOHA, AupekTtop, c.Cepreeska, MpUMopcKuii
Kpaii, RU

KasHauelicTtBo Poccun, KasHayeirctso Poccun, RU, r. Mocksa, BonbLuioi
3/1aTOYCTUHCKNI Nepeynok, a. 6, ctpoeHune 1, 1047797019830,
7710568760, 77 MockBa, uc_fk@roskazna.ru
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