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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YypOBHE CcpemHero obmero oOpa3oBaHHs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K PE3ybTaTaM OCBOCHHS
dbenepanbHOil  00pa30BaTEIIPHOM IPOTPAMMBI  CPEAHEr0 00Iero oOpa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepallbHOM  TOCYJIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
depepanuu, pean3ylOIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTrpaMMbI, U
OCHOBHBIX TOJNIO)KeHHI «CTparerun pa3BuTusi BocnuTanus B Poccuiickoi
deneparuu Ha niepuoa 1o 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAXOAOB K pa3pabOTKe HporpaMMbl MO XUMHUH, K ONPEACICHUIO
oOmeit crparerud 00y4deHus, BOCIIUTAHUS U Pa3BUTHS 00YYaIOIMIUXCS CPEICTBAMU
yueOHoro npeamera « Xumus» aiig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHbie mosioxkeHuss GI'OC COO o B3auMoOOYCIOBJICHHOCTH LIEJIeH,
COJICpKaHMs, PE3YyIbTATOB OOyUYeHHS] U TpeOOBaHHMII K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, oJTy4yaeMoe BBITTYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHU3alllK, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTA. OHO CIYXHUT 3aBEPIIAIONIAM HTAallOM peain3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
[EJOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPhI
YeJoBeKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBBIO U MpUPOAHON cpene. Peanmusyercss xumudeckoe oOpa3oBaHUE
00yyaroImmxcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl Cpe/iCTBAaMU y4eOHOTO
npeamMera «XHUMHS», COJEPKAHUE M TMOCTPOEHHUE KOTOPOTO OIpPENEeieHbl B
nporpaMme MO XUMHUU C Y4ETOM CHeUUuPUKA HAyKd XUMUHU, €€ 3HAUCHHUS B
MO3HAHWU TIPUPOJLI U B MATEPHUAILHON KU3HMU OOIIECTBA, a TaKXkKe C Y4ETOM
o0ImMX I1eJMed U TMPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio poib B
COBPEMEHHOW IMBHIM3AINHN, B CO3[JaHWU HOBOW 0a3bl MaTepuaIbHOU KYJIbTYpBHI.
OnHa BHOCUT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHAIBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3J]JaHHE IIEJIOCTHOTO MPEJICTABICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHHS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C NPYTMMHU €CTECTBEHHBIMU HAYKaMU, XHMHS CTaJIa
HEOTHEMJIEMOI 4aCThI0O MUPOBOU KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W JKH3HU KaXaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3UJaTeNibHas, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA Ha pEUIeHUE
JIOOAIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUIIEBON, IKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOmKMMH LEASIMH W TPHUHIUIIAMUA CPEIHEr0 OOIIero
oOpazoBanus copepkanue npenamera «Xumus» (10-11 kmaccebl, 6a30BbI YPOBEHB
U3YYEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyJaromuxcsi, HEOOXOJUMYI0O WM JJId  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPHEHTUPOB, YCIIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMyMa, NPOJOJKCHUS
o0Opa30BaHMsl B pa3IMYHbIX 00JACTIX, HE CBS3aHHBIX HEMOCPEJICTBEHHO C XUMUEIA.

CocraBnstomiuMu  npeaMeTa  «XUMHS»  SIBISIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOWass U HEOPraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHMSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKu: CUCTEMA
3HAHWI TI0 HEOPTAaHUYECKOW XMMUU (C BKIIOUYCHHEM 3HAHUW W3 OOIICH XUMHH) U
OpraHndeckon xumuu. POpMHUPOBaHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYECHUU
npeaMera oOecreyMBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEr0 MHOT000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XUMHsS» cpopMuUpoBaHa B IMporpaMMe O XMMUU Ha OCHOBE
CUCTEMHOI0 TNOJAXO0Ja K U3Y4YEHHI0 y4eOHOro Marepuana M OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUUYECKUX YpPOBHSIX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BEIIECTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCAMHEHNM, a TAaKXKE€ Ha YPOBHE CTEPEOXMMHUYECKMX M JJIEKTPOHHBIX
NpeAcTaBlieHud O cTpoeHuu BemecTB. CBeleHUs 00 U3y4aeMblx B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJOPOJIOB JO CIOKHBIX OMOIOTHYECKU
aKTUBHBIX COEAMHEHWH. B Kypce OpraHM4eckod XUMHUU TNOJY4arOT pPa3BUTHE
chopMUpOBaHHbIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus MepBOHAYAIHHBIC
NPEICTABICHUS O XUMUYECKOMN CBS3H, KIACCU(PUKALIMOHHBIX MPU3HAKAaX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS], O XUMHUECKON PEAKLINH.

[lonq HOBBIM YyrjaoM 3peHUss B ImpeaMmeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpUBAaeTCs M3YyYECHHBIH Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUS
TEOPETUYECKU Matepuad M (PaKTOJIOTMYECKHUE CBEACHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B "acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» O0yYaroluMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX UM METOJOJOTUYECKUX IMO3ULIUH,



IIy0)Ke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011ar01I1eH 10 OOBSCHSIONICH U TPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEHINMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOWCTBaxX M MPUMEHEHHUM, & TAKKE O XUMHYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus jgomnojHsercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HMMEIOIIUMHU KYJIbTYPOJIOTUYECKUI U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMmH, PacKpblBalOT €€ poJib B IO3HABATEIIBHOW M MPAKTUYECKOU
NEATeIbHOCTU 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHHUS K MPOIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX NMPUIIOKEHUN XMUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIMBATH HHGOPMAIMIO U
OpUMEHSITh €€ JUIsl TIOTIOJIHCHHWS 3HAHWUW, pEIICHUS WHTEIJIEKTYalbHBIX U
IKCIIEPUMEHTAIBHBIX UCCIEI0BATEIbCKUX 3a/1ad. B 1enom cojepkanue yueOHOTO
npeaMera «XHWMHUS»  JAHHOTO  yYpPOBHA  HM3YyYE€HUS  OPUEHTHPOBAHO  Ha
dbopMupoBaHre y OO0yYaIOIMMUXCSI MUPOBO33PEHUYECKON OCHOBBI JJISI TTOHUMAHHUS
dbunocopckux uaeH, TakuX Kak: MaTEpUAIbHOE €IUHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOT0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHUEM, I[IO03HABAEMOCTh MPUPOIHBIX SBJICHUM MYTEM HKCOEPUMEHTA U
pelIeHHs] TPOTHBOPEYM MEXIy HOBBIMH (aKTaMH U  TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU PKOJIOTHYECKUX MpodiieM, a
TaKKe mpo0semM cOepeKeHUsT IHEPrETUIECKUX PECYPCOB, CHIPhS, CO3JaHUs HOBBIX
TEXHOJIOTUM U MaTePHUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
00yyJaromuxcsi MPUHATHIE MPOrpaMMON MO XUMHUU TOAXOAbl K OMNPEICIICHUIO
colepKaHUsl ¥ TOCTPOCHUS TIpeAMETa MPeAyCMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIbHBIX yYEOHBIX JCHCTBUN, UMEIOMUX 0a30BOe 3HAYCHUE IS
pPa3NUYHBIX BHJOB JICSITEIILHOCTU: peHICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHOpPMaLINK, HEOOXOIUMBIX JJIsI TPUOOPETEHUS OMBITA TPAKTHUECKON
Y UCCIIEIOBATENBCKON JNEATEIBbHOCTH, 3aHUMAIOLIECH BAXKHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemogaBaHus XUMHUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TaK U HA YPOBHE CPEeHEr0 00Iero o0pa3zoBaHus, MPU ONpeIeTICHUN
COZIEPKATENIbHOW XapaKTEepUCTUKU LIeJIeM HM3y4YeHUsl MpEeaMEeTa HalpaBICHUEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPATULIMOHHO MPU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK O0O0JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKON
NEATEIIbHOCTA YE€JI0OBEKAa M KAaK OJAHOr0 U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHUs
MpeMeTa SIBJISIETCS BIIOJHE OMPABIAHHBIM.



CornacHO MaHHOW TOYKE 3PEHHS TJIABHBIMU LETISMHU HU3YyYEHHUs IpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) SABNIAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XMMHYECKMX 3HAHUW KaK  BaKHEHIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHMSI
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMUMBIX ISl MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XHMHUYECKUX SIBICHH,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUICCKON U TTOBCETHCBHOM JKU3HMU;

e pPa3BUTHE YMEHHUH M CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM 1
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM TIPaBUII
0e301acHOr0 OOpaIleHUs ¢ BEIICCTBAMH.

Hapsiny ¢ atum, comepikatenbHas XapaKTepUCTUKA IIeJIel U 3a/1ad U3yYeHUS
npeaMeTa B IpOorpaMMe 10 XUMHUH YyTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUH
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpelHero obmiero odpazoBanus. Cerogas B
NpernojlaBaHu  XUMHH B OOJbIIed  CTermeHW OTAA€TCsl  IPEANnoYTeHHE
MPAKTUYECKON KOMIIOHEHTE COJACp)KaHUs OOydeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliy, BIAJCIOIIET0 He
HabopoM 3HaHUH, a (YHKIHMOHATBHOW TPaAMOTHOCTBIO, TO €CTh Crmoco0aMu H
YMEHUSMH aKTHBHOTO TOJIYYCHHS 3HAHWUN M NMPHUMCHEHUS WX B pEabHOM KU3HU
JUTS pETICHUS TPAKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM TpU U3Y4YEHUH TMpeaMera «XHUMHS» JOMUHHUPYIOIIEe
3HAa4YeHHE MPUOOPETAIOT TaKKE IENH U 3391, KaK:

ajanranusi 00yJaromuXxcsl K yCIOBHSM JUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dopMupoBaHne  WHTEIUICKTYadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopMupoBaHHe y OOYYalOMUXCS  KJIFOYEBHIX HABBIKOB  (KITFOUEBBIX
KOMITCTEHIIN), WMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUISI Pa3IUYHBIX BHJIOB
JeSTebHOCTU: PEUICHHs MpoOJieM, MOMCKa, aHajan3a U o0padoTKu MH(GOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUSI OIbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOC MECTO B TIO3HAHWM XHMHH, a TakKXkKe I OICHKH C TIO3UIUH
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XHUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATENIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00yJarOIINXCS: CIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HAHUA 110 XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOIb30BATh
COBpeMeHHBbIC MH(DOPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKAa M aHaliu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COIePIKaHNUS;

(dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOLINXCSA ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHUU W TIPOBEJICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B TyMaHHUCTUYCCKOU
HApPaBIECHHOCTH XUMHUH, €€ BAXXHOW PONM B PEIICHWU TIOOAIBHBIX MpoOIeM
palOHAIBHOIO MPUPOAOIOJIB30BAHNS, TOMOIHEHHS SHEPTETUUECKIX PECYPCOB U
COXpaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeskHOTO
OTHOIIICHUS K TPUPOJIE M CBOEMY 3JI0OPOBBIO, a TakKKe MPUOOPETCHHs OIBITa
UCTIONb30BAaHUSl TOJIYYCHHBIX 3HAHWHM Il MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBJICHHUSIMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsS MpeaMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETHD).

OO1ee uncao yacoB, OTBEAEHHBIX JIJIS1 M3YUCHUS XUMUH, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpazoBaHusi, cocrabisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 yac B Heiemo).



COJEPXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€eCKOM XUMUM

[IpenMer opraHnueckoil XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. Te€OpUs CTPOEHUS OPraHUYECKHUX
coenunenniit A. M. BytnepoBa, e€ ocHOBHBIE MOJ0keHU. CTPYKTYpHBIE (POPMYIIBI
OpraHUYeCcKuX BelecTB. [ oMosorusi, wu3zoMepus. XuUMUUYECKas CBsI3b B
OpPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupukanuu opraHnueckux BemiecTB. HoMmeHknatypa
OpPraHUYECKUX COEAUHEHUM (CUCTEeMaThyecKkas) W TpHUBUAJIbHBIC HAa3BaHUS
BAKHEUIINX MPEACTABUTENEH KIIACCOB OPraHNYECKUX BEILIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYCHMS] BEIIECTB M HUX MNPEBpAIICHUN:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHWYECKUX BEIIECTB U MaTepuajaMu Ha HX
OCHOBE, MOJICJIUPOBAHNE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOIIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psaa. MeraH W 3TaH —
NpOCTEHIINE TPEACTAaBUTENN aJKaHOB: (U3UYECKHE M XHUMHYECKUE CBOMCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOJAE, IMOTYyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psll. DTUIIEH U MPONWICH —
MpPOCTEHIINE TPEACTABUTENN aJKEHOB: (U3UYECKHE M XHUMHYECKHUE CBOMCTBa
(peakuud THAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpaTallUh, OKUCIEHUS U
MOJINMEPHU3AIINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u merunOyramueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBA (peakius nonumepusamnuu). [logydyeHne CHHTETHYECKOTO
KayuyyKa U pPEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AIleTHIICH
— TMPOCTEHINIA TPEICTABUTENh AIKHHOB: COCTaB, CTPOCHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peakiuu TUIPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpATAIIUH,
TOpEHMs ), MOJYYeHUE U TPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3NUECKHe U XMMHUYECKHUE CBOMCTBA
(peakuuu TaJlOreHUPOBAHUSI U HUTPOBAHUSA), MOJYYCHUE U NMPUMEHEHUE. 10.1)0n:
cocmas, cmpoenue, @usuyeckue U  Xumuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoOIyYeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTmdeckass CBS3b MEXAY VYIJICBOJOPOAAMH, MPHHAMICKANIMMH K
Pa3TUYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKH YTIE€BOAOPOAOB. lIpupoaHbIi Ta3 W MOIYTHBIE
Hedtsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH:
NIEPETOHKA, KPEKUHT (TePMUYCCKUN, KaTaIUTUYCCKUN), TUpoiau3. I[IpomykThi
nepepaboTku HeTHU, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHbI
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEeHMsI BEIIECTB M UX MPEBPAICHUIA:
O3HaKOMJIEHHE C oOpa3lamMu IUTaCTMAcC, KaydyKOB M PE3HWHBI, KOJIJICKIIUU
«Hepts» u  «Yrods», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB U
TJIOTCHOIIPON3BOIHBIX, MPOBEACHUE MPAKTUICCKON PabOThI: TMOIYYCHUE ATHIICHA

Y U3y4YE€HUE €T0 CBOMCTB.

PacuétHrle 3amaun.

Bblunciennss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIH IMPOJLYKTOB PEAKLINH).

Kucaopoaconep:kanue opranndecKue coeJMHeHU s

[IpenenbHble OQHOATOMHBIE CHHUPTHI. MeETaHOI MW 3TAaHOJN: CTPOCHHE,
¢u3nyeckue MW XMMHYECKHE CBOWCTBA (pEeakluuMyd C aKTUBHBIMM METaJIaMH,
raJIOreHOBOJIOPOJAAaMH, TOpPEHHUE), IpUMEHeHue. BoIopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[eficTBHE METaHOIa U ITAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OTWICHIJMKOIb M  IJIMLEPUH: CTPOEHUE,
bu3nyeckue W XUMUYECKHME CBOWCTBA (B3aUMOJECHCTBHME CO ULICIOYHBIMU
MeTajylaMi, KaueCTBEHHAs pEaklUsi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBuEe Ha
opraHusM yenoseka. [[pumenenne ruuepuHa v STUIIEHIJIMKOIIS.

deHos: CTpOCHHME MOJEKYIbl, (U3NYECKUEe W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ilpumenenue penoa.

Anpnerunpl U Kkemowuwvl. DopMmanpaeruj, aleTAIbAETU: CTPOCHHE,
bu3nyeckrue W XUMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS M BOCCTAHOBIICHMS,
KayeCTBEHHBIE PEAKIMH), I0JYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpeEJeNbHbIE KAapOOHOBBIE KHUCIOTBHL. MypaBbHHAs H
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBa (CBOMWCTBA,
oO1ue i Kiacca KUCJIOT, peakuus dTepuuKalim), noiyyeHue u MpuMeHeHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJICTABUTEIU BBICHIUX KapOOHOBBIX
KUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE CUCTBHE.

Crnoxuple >(QHUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBoabl: cocTaB, Kiaccupukanus — yrieBoJloB  (MOHO-, JH- W
norcaxapupl). [roko3a — nmpocTeduii MoHOCaxapua: 0OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3WYECKHE W XMMHYECKHE CBOWCTBAa (B3aUMOJICHCTBHE C
runpokcugom meau(ll), oxkucnenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIIOKO3bl), HaXOXKJACHUE B NPUPOJE, NMPUMEHEHUE,
ounonoruyeckas poisib. Dorocunre3. pykTo3a Kak H30MEP TITIOKO3bI.

Kpaxman u nemnonos3a Kak npupoaHbie noauMepbl. CTpoeHUe Kpaxmaia U
HeUtoNIo3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsl PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS BEIIECTB M HX MPEBPAIICHUN:
MpOBEJICHNE, HAOIIOJICHUE U ONMUCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHbIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJa
okcugoMm Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C
runpokcugom Menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapokcumom wmenu(ll), B3aummomeicTBHE Kpaxmana C HOAOM),
MIPOBEICHNUE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnble 3anaun.

Bolunciennss mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIHMHU MO M3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH NPOTYKTOB PEAKIIUN).

A30TCOIep)KaME OPraHNYECKNE COCTUHEHMS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyeckue coeauHeHus. dusndeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCHOT. [lenTusl.

benku kak NpuUpoAHBIE BBICOKOMOJEKYJSpHbIE coenauHeHus. IlepBuunas,
BTOpUYHAS M TPETHUYHAs] CTPYKTypa OeiaKkoB. XHWMHYECKHE CBOWCTBA OCIIKOB:
THJIPOJIN3, JIEHATYpalltsl, KAUECTBEHHBIE PEAKIIMK Ha OCJIKU.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YYEHHsS] BEIIECTB M HX MPEBPAIICHUN:
HaOJII0/ICHUE U ONMCAHKME JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalusi OEJIKOB MpU
HArpEBaHWM, IIBETHBIC PEAKIINU OCITKOB.

BricokoMoJieKyJIIpHbIE COeIMHEHU S

OCHOBHBIE MOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNN, CPEIHSS MOJEKYIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJIUMEPU3ALUS U OJIMKOHICHCALIUS.

OKCIEpUMEHTAIIbHBIE METOJbl HW3YUYCHHsS] BEIIECTB M HUX MPEBPAIICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexmpeaMeTHbIE CBSI3H.



Peanusanus MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISETCS YEpe3 HCIOJb30BAHHE KaK OOIIHMX €CTECTBEHHO-
HAy4YHBIX MMOHATHWA, TaK W TOHSITHM, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTAEIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAy4YHOI'O LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJICHUE, HAYYHbIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, Kilaccuukaius, NepuoJudHOCTb, HAOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: Marepus, OJHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TeJO, O0BbEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKNUE BETUUNHBI U €JUHULIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
¢oTocuHTE3, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (OENKH, YTIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpalbl, TOPHBIE MTOPO/IbI, NOJE3HbIE UCKOMAEMBIE, TOILJIUBO,
pecypchl.

TexHonorusi: mNUILEBbIE MPOIYKTHI, OCHOBBI PAlMOHAIBHOIO IHTAHMS,
MOIOUIUE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPeNapaThl, MaTepuabl 13
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJTACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKUN 3J€MEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTtaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeneseHuss 3JIEKTPOHOB MO OpOUTAIAM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTypaIusi aTOMOB.

[lepnognueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. Csi3b MepUOIUYECKOTO 3aKOoHA U I[leproauyeckoid cucTeMbl
xumudeckux aneMeHToB Jl. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM W3MEHEHHUS CBOMCTB XHMHMYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOJaM.
3HaYEHHE MTEPUOTUYECKOIO 3aKOHA B PA3BUTHUN HAYKHU.

CrpoeHue BemecTBa. XUMHYECKass CBA3b. BHABl XMMUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSpHAs M MOJSpHAas, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBs3M (OOMEHHBIM M  JIOHOPHO-
aKkIenTopHbii). BomopomgHas cBsa3b. BaaeHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenp okucieHus. IOHbI: KATUOHBI U aHUOHBI.



BemectBa  MOJIEKYISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BeIECTBAa. THIbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

ITonsatue o mucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1071 BEIIeCTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMN. Howmenkiarypa
HEOPraHUYECKUX BelEeCcTB. [‘eHeTnueckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass  peaknus. Krnaccudukamuss  XMMHUYECKUX — peakiuid B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUsS MAcChl BELIECTB,
3aKOH COXPaHECHUS W MPEBPAILCHUS SHEPTUH TPU XUMHUYECKUX PEAKLIHSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMbIC
peakiuu. XHUMHAYECKOE paBHOBecue. @DaKkTOpbl, BIMAIOIINE HA COCTOSAHUE
xuMuueckoro paHosecus. [Ipunuun Jle [larense.

DnekTponauTuyeckas aucconuanus. CuibHbIC U ciaadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IEJIOYHAS.

OKUCITUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YYEHHsS] BEIIECTB M HX MPEBPAIICHUN:
nemoHcTpauus Tabnun «Ilepuonnueckas cucreMa XuMuueckux sneMeHtoB [, U.
MenneneeBay, U3ydeHUE MOJENEd KPUCTAJUIMYECKUX PEUIETOK, HAOJIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHNEe MEPOKCUIA
BOJIOPO/JiAa B MPUCYTCTBUM KaTAJIM3aTOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIWKATOpPA, pPEaKIMd HOHHOTO OOMeHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BiusiHue pa3nuyHbiX (GakTOpoB HA CKOPOCTh
XAMUYECKOU PEAKLIUI.

PacuérHbie 3anaumn.

Pacu€rel 1O ypaBHEHMSM XMMHUYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETBI, PACUETBHl C HCIOJIB30BAHMEM IIOHATUS «MAacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoamyeckon  cucreme
xuMudeckux snaeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpuMepe
KHCJIOpOJIa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIHUX HEMETAJIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yrmepoga W KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCTIOT, BOJOPOAHBIX COCIMHEHUN ).

[IpumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COCUHECHUM.



Meramuibl. [lonoxenne meramnoB B [lepuoanyeckoil cucTeMe XUMHUYECKHX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O0mme (usnyeckue cBoiictBa MeTamwioB. CIlaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKUN PSAJT HANIPSYKEHUI METaJIOB.

XUMUYECKHE CBOWMCTBA BAXXHEUIIHUX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl MOoNMyYeHus: MEeTauioB. [IpuMeHeHne MeTa/uioB B OBITY H
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl HM3YUYCHHSI BEIIECTB M UX MPEBPALLCHUMN:
U3Y4YeHHE KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3l0OB HEMETAIJIOB, pELICHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HAOJIOJIEHWEe M OIUCAHHE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUA ATIOMUHUSA C PACTBOpaMU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIC PEaKIIMU Ha KAaTUOHBI METAJIJIOB).

Pacuérnble 3agaun.

Pacuérpel mMacchl BemiecTBa WM 00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIMH, €CIU OJHO
Y3 BEILIECTB UMEET IPUMECH.

XuUMUA U KU3Hb

Ponp xumMum B 0O€CIieYeHUH SKOJIOTHYCCKOW, SHEPTreTHYSCKOM M IHIIEBOM
0€30MaCHOCTH, Pa3BUTUU MeAUIMHBI. [loHATHE O HAay4YHBIX METOAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPHUHIIUIIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHUS] BAXKHEUILINX BEILIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEpPUANIOB: BAXKHEUIINE CTPOUTEIIbHBIE
Marepualbl, KOHCTPYKIHMOHHBIE MaTepualbl, KpackKu, CTEKJIO, KEpaMHKa,
Marepuainbl Uil JEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKHE U MUHEpAJIbHbIE
yI0OpeHHs.

XuMHST U 3J0pOBbE YEJIOBEKA: MpaBUJIa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XUMUU
B [IOBCEHEBHOW KU3HU.

MexnpeamMeTHbIE CBA3H.

Peanuzanmsi MeXNpeAMETHBIX  CBsA3€d MpU  W3yYeHUH oOOued o
HEOpraHndeckor xuMuu B 11 Kitacce ocylmecTBIISIETCS Ye€pe3 UCIOJIb30BAHUE Kak
OOIIMX EeCTeCTBEHHO-HAYYHbIX TOHSITUH, TaK W TIOHSATUN, SBIISIIOLIUXCS
CHCTEMHBIMU JJISI OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DakT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIaCCHU(PUKAIMS, TEPUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



®dwusuka: maTepus, YIHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUI yPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHoe€ COCTOSIHME BEIIECTBa, (pU3MUECKHUE BEIMYMHBI U €IUHULBI X
U3MEpPEHUs], CKOPOCTb.

buonorusi: kinerka, opraHu3M, O3KocHcTeMma, Ouochepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAEMbIE, TOILUIUBO,
pecypchl.

TexHomorusi: XuMUYecKasi MPOMBIIIJICHHOCTh, METAITYPIHsl, TPONU3BOJACTBO
CTPOUTENIbHBIX MAaTepHUajoB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
IPOMBIIUICHHOCTh,  (papMaleBTU4ecKasi  IMPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHUYECKUX IMpernapaToB, IPOU3BOJICTBO KOHCTPYKUIMOHHBIX MAaTEpUaJIOB,
ANIEKTPOHHASI POMBITINIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA [TIPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylibTaTaM OCBOCHUS
0o0yYaroImMUMHUC TPorpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJMEeTHbIM M MOpeaAMeTHbIM). HaydHO-MeToauyeckoil OCHOBOW st
pa3pabOTKU TJIAHUPYEMBIX DPE3yIbTATOB OCBOCHUSI MPOrpaMM CPEIHEro OOIIEro
00pa3oBaHUsI SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-JACSITEIBLHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaMeTa «XUMHsD» Ha YPOBHE CPEAHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAaHHE OOYYAONTUMHCS POCCHUHCKOW TpaKTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HAJIM4KMe MOTUBAIIMU K O0YYECHHUIO;

I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITIOUEBBIX IICHHOCTEH W UCTOPUUYECKHUX TPAIUIIMKA 0a30BOM HAYKH XMMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOY4YarOIIUXCS PYKOBOJICTBOBAaTbCS B CBOEH
JEATEIIbHOCTA LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKaMH, MNPHUCYIIUMHU ILEJIOCTHOU
CHUCTEME XUMHYECKOT0 00pa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS FKOJOTHUUECKON KYIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI MpeaMeTa «XHUMHUs» AOCTUTAIOTCA B
CIMHCTBE Y4YeOHOW M BOCIUTATEIBHOW JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HJeaJaMUd POCCUHCKOIO TPa)XAaHCKOrO OOUIECTBA, NMPUHATHIMHU B OOIIECTBE
HOpMaMMd W  [paBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUA MpeaMeTa «XUMHSD»  OTPaXKaroT
c(hOpPMUPOBAHHOCTh OMbITA [MO3HABATEIIBHOM M MPAKTUUECKON JesATEeIbHOCTU
00yyJaroImuXxcsl Mo peaau3aluy NIPUHATHIX B OOIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpa:mxaaHCKOTrO BOCIMTAHMS

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHHUS K 3aKOHY U TTPaBOIMOPSIAKY;

MpEACTAaBICHUSI O COLMAIBHBIX HOPMax W NpaBUIAX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHUU
y4eOHBIX IPOEKTOB, PEIICHWH YYCOHBIX M IMO3HABATEIbHBIX 3aJ1ad, BBITTOJTHECHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TNPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PAa3IMYHBIX BUJIOB YUCOHOU €SI TEIHLHOCTH;

2) IATPHMOTUYECKOT0 BOCITUTAHUS

IIEHHOCTHOTO OTHOILIEHUSI K HWCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUI0
OT€YECTBCHHON XMMUM,

YBOKEHHSI K TPOLIECCY TBOpPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHHUSI XUMHUM, OCO3HAHMS TOTO, YTO JOCTHXKCHUS HAYKU €CTh PE3yJbTar
JUIMTEIBHBIX ~ HAOMIOACHUM, KPOMOTIUBBIX  HAKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca M TO03HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCIEIYIOLIEM
aHaiu3e mH(poOpMaIMKM O MEePeOBbIX JOCTHKCHHUSX COBPEMEHHON OTEYECTBEHHOM
XHUMWH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBECHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIlUH, CBA3aHHBIC C XUMHYCCKUMH SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE TMOCJEIACTBUN OSTHUX
MOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbSI:

MOHMMAHMUSl I[IEHHOCTEH 3J0poBOro U 0Oe3omacHOro olpasza KU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3UYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOoIeHUsT TIpaBWJI 0e30MmacHOro oOpalleHus C BeleCTBaMHU B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJOBOH JEATEILHOCTH;

MOHMMAHUSl [IEHHOCTH TpaBUJl HHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICICTBUN W HEMPHUATHS BPEIHBIX NMPUBBIUCK (YIIOTPEOICHUS
QJIKOTOJIs, HAPKOTHUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
NESTENHHOCTH, OOIIECTBEHHO IIOJE3HOM, TBOPYECKOW W JPYrHX BHAAX
JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTUE€ B PEIICHWHU MPAKTUYECKUX 3aj]ad
COIMAJIbHOM HAINPABICHHOCTH (B paMKax CBOETro Kjacca, IIIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Y4YEHUI0 Mpodeccuil pa3iuyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaKEHHUS K TPYAY, JIOJIAM TpyJa U pe3ysibTaTaM TPYAOBOU 1€ TEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPAEKTOPHUHU
oOpa3zoBaHusi, Oyayuied npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTEH 001IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU II€JIECOO0OPA3HOT0 OTHONIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHMMAHUST TJIO0ATBHOIO XapakTepa SKOJIOTMYECKUX MpOoOJieM, BIUSHUS
YKOHOMHUYECKUX ITPOLECCOB HA COCTOSIHUE MPUPOTHOU U COLMAIIBHOMN CPEb;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JOCTIDKCHUN XUMUHU JJIs
peLIEHUs] BOIPOCOB PAllMOHAIIBHOTO NPUPOAOTIOJIb30BAHHUS;

AKTUBHOTO HENPHUATHS JEUCTBUM, MPUHOCIIIMX BPEI  OKPYKaAOUIEH
IPUPOAHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHICCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUI U MPEOTBpAIIaTh UX;

HaJM4usl PA3BUTOrO 3KOJIOTHYECKOTO MBIIIJIEHUS, SKOJIOTUUECKON KYJIbTYpHI,
OTbITa JIEATEILHOCTH AKOJIOTUYECKOMN HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMH B IIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¢ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HUIEOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHUKU,

MOHUMAHUS CHeNU(PUKA XUMUU KaK HAyKH, OCO3HaHHS €€ poiud B
GbopMHUpPOBAaHUH PALMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MPEICTaBICHUS 00 OKPY)KAIOIIeM MUPE KaK O €IMHCTBE MPHUPOABI U YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpodJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHMHM JJII  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHUCTUYECKON HAINpaBICHHOCTH W BaXXHOM pOJIM B
CO37JaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpPbl, PEIICHUU TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPrETUUYECKOM, IMHUILEBOU U
SKOJIOTMYECKON O0e30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, 00E€CTICYEHUU YCIOBUMN
YCHEIIHOTO TpyJla W OKOJOTHYECKH KOM(OPTHOW JKU3HU KaXKIOTO UJICHA
00IIIECTBA;

€CTECTBCHHO-HAYYHOM TI'PAMOTHOCTH: [OHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTy9aeMble 3HAHUSI JIJISl aHAIHM3a M OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO0 MUpa U
MPOUCXOAIINX B HEM U3MEHECHUM, YMEHUS JIeJaTh 000CHOBAHHBIE 3aKITIOYCHHS Ha
OCHOBE HAy4YHBIX (AKTOB U MMEIONMIUXCS JIAaHHBIX C IIeJBbI0 TOJYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJB30BaTh XHUMHYECCKUE 3HAHUS IS
penieHust mpo0JieM B peaabHbIX KU3HEHHBIX CUTYaIIUSX;

WHTEpeca K TO3HAHUIO U UCCIIE0BATEIIbCKON IeITeTbHOCTH;

TOTOBHOCTM U  CIHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3IUYHbIX cepax mpodeccHoHaIbLHON
NeSITETHHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertanpeaMeTHbie pe3yJbTaTbl OCBOEHHUS YUEOHOTO TmpeameTa «XUMHs» Ha
YPOBHE CpeAHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JUISL dbopmupoBaHus MHPOBO33PECHUSA oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIeHAayYHbIE MOHSITHUS, OTpaKAIOUIUE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa H cHenuuKky MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
MpoIIeCcC, CUCTEMa, HAy4YHbIM (haKT, TPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, Uccle0BaHne, HAOII0IeHNnEe, U3MEpPEHNE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIe JEUCTBUA (TI03HABATEIbHBIE, KOMMYHUKATHUBHBIEC,

peryJISTUBHEIE), obecrieynBaroIIe dhopMupoBaHue G YHKIIMOHATBHOM
IPaMOTHOCTH M COIMATLHON KOMIETEHITUN 00YJarOIINXCS;
CHOCOOHOCTD OO0 yJaroIIIXCs UCITIOJIH30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUSA U YHUBEpPCAJIbHBbIC y4eOHBIC
JIEUCTBUA B IO3HABATEILHON U COLUAIBHOW MPAKTHUKE.

MeranpeagMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  MO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETYJIATHUBHBIMU
JICUCTBUSMU.

OsJajenue YHUBEPCAJIbHBIMH y4eOHBbIMH NMOo3HABaTEJbHBIMH
JefiCTBUSIMU

1) 6a30Bble JIOrH4YecKue AeMCcTBUSI:

CaMOCTOSITEILHO  (OpPMYNIHpPOBaTh W AKTyaJlU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpeAesTh LENH JIeITEIbHOCTH, 3ajJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTAaThI ACITEIbHOCTH C IIOCTABJIICHHBIMU LICJISIMU;

WCIOJIb30BaTh MPU OCBOCHUW 3HAHWN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKH TMOHSATHM W YCTAHABIMBATH WX B3aWUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUI;

BEIOWPATh OCHOBAaHUS W KPUTEpUHM IS KiIacCU(PUKAlMKA BEIIECTB U
XUMUYECKUX PEaAKIUN;

YCTaHABJIMBAaTh MPUYUHHO-CJICJACTBEHHbIC CBS3W MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYKJCHHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIC, IO
aHAJIOTHUH), BBIABJIATH 3aKOHOMEPHOCTHM W MPOTUBOPEUYUS B pPACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJIENIU, MPEOOPA30OBLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuMU4eckas (opmyna, ypaBHEHHE XUMHUYECKOU
peakiuu — MpU PEHICHUH Yy4eOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABIEHUS JJIs1 BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaxkiuii;

(bopMynMpOBaTh LIENU U 3a/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITETFHO C(OpPMYyIUpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJIETh HABBIKAMU CAMOCTOSATEJIPHOTO TUIAHUPOBAHUS U  TPOBEICHUS
YUYEHMUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSTENIbHO MPOTrHO3UPOBAaTh €ro pe3ysbTar, (HopMyIupoBaTh
00001IIeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOECIAHHON padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHW HCCIENOBATENbCKOW U MPOEKTHOM
NEATeIbHOCTU, TPOSBIIATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIHHOMY
MOUCKY METOJIOB PpEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3TUYHbIX
METOJIOB O3HAHUA.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HMHPoOpMaK (HAy4HO-
NOMyJIsipHasl JUTEpaTypa XUMHYECKOTO COJAEpKaHWs, CIPAaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHanu3upoBaTh MH(POpPMALMIO Pa3IMYHBIX BUAOB U (HOpM
peACTaBICHUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTH 51
HEMIPOTUBOPEUUBOCTH;



(bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIE METOIBI MPU TIOUCKE H
oTbope wuHPOpPMAIIUM, HEOOXOAWMOW JUIsl BBIMOJHEGHHS YYEOHBIX 3ajad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTHUMAIBbHYIO  (OpPMYy  TPEICTaBIICHUS
uHpopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA SA3BIK B KA4eCTBE CpeAcTBa Npu pabdoTe C
XUMUYECKON uH(pOpMaluel: MNpUMEHATh MEXIpeAMEeTHbIe ((usmdyeckue u
MaTeMaTUYEeCKUEe) 3HAKU U CUMBOJIbI, (POPMYIIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

WCIIOJI30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHAE CpEICTBA
HATJIATHOCTH.

OBj1ajieHHEe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSMMU:

3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOU TeMbl B XOJ€ Majaora u/uiu
JUCKYCCUHW,  BBICKa3bIBaTh  WJaCH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPETIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHON JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJIHEHUHU
XUMUYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW PabOThI IO HUCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, pealn3alid y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BBHIBOIBI
10 pe3yJIbTaTaM TPOBEACHHBIX HCCICAOBAHMM MYyTEM COTJIACOBAHUS TO3WIUNA B
X0J1e 00CYXICHUSI 1 0OMEHAa MHCHUSIMH.

OB1ajieHHe YHHBEPCAJbLHBIMH PEryJISTHBHBIMH JIeCTBUSIMU:

CaMOCTOSITETILHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IM03HABATEIHHYIO
NEeSATENBHOCTh, ONpenelisas e¢ Iedu W 3aJadd, KOHTPOJHMPOBAaTH W IO MeEpe
HEOOXOJMMOCTA KOPPEKTHPOBATh MPEIJIaraéMblii ajropuT™M JACUCTBUM MpuU
BBINIOJIHEHUU YYEOHBIX U HCCJENIOBATENbCKUX 3a7ad, BbIOMpaTh Hambojee
3¢ (dEeKTUBHBIN CcrMOcO0 HMX peneHus ¢ Y4ETOM TOJNYYEeHHMs] HOBBIX 3HAHUU O
BCIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH Ha OCHOBE CaMOAaHAN3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHbBI MHpPA, POJIM XMMHUU B [O3HAHUU SBJIICHUU



opupoAsl, B  (QOPMUPOBAHMM MBIIUIEHHS W KYyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON T'PAaMOTHOCTH, HEOOXOIUMOM JIsl pEIIeHUs TPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 30OPOBBIO M MPUPOAHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMUYECKUX  3HAaHWUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAKOIIAE TMOHATHS (XMMHYECKHI 3JIEMEHT, aTOM, >3JEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpal€éHHas), MOJb, MOJSpHas
Macca, MOJISIpHBIM 00BEM, YIJIEPOJHBIA CKeJeT, (YHKIMOHANbHAs TIpyIIa,
panuKai, U30MeEpHs, NU30MEPhl, TOMOJIOTHYECKHI PsAZl, TOMOJOTH, YIIE€BOJIOPOIBbI,
KHUCIIOPOA, U Aa30TCOJEpXKAIIME COCAMHEHHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNs); TEOPHUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannveckux BemiecTB A. M. byTtiepoBa, 3akOH coXpaHEHHsS MAacChbl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHIN S3bIK XMUMHUHU; MHUPOBO33PEHUECKHE 3HAHUA,
JeXallie B OCHOBE NOHUMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHMHMUYECKHX
ABJICHUHM, (PAKTOJOTUYECKHE CBEACHHUS O CBOWCTBAaxX, COCTaBE, IMOIYYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESATEIbHOCTU YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTepHbIE MNPU3HAKUA TOHSITHUH,
yCTaHaBJIMBATh MX B3aWMOCBSA3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHUS MpPHU
ONMCAaHUM COCTaBa, CTPOCHUSI U MPEBPAIIEHUI OPraHMYECKUX COCANHEHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMUYECKYIO CHUMBOJIMKY MJIs
COCTABJICHHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaAIIEHHOM)
dbopMyn OpraHMYEeCKHMX BEIIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTAaBJIMBATh MOJENIM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUIsl WIUTIOCTPALUU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yUYEHHBIX
OpraHMYECKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIaccy/rpynne coeAuHeHuM (yrieBOoAOpO/Abl, KHUCIOPOJI M a30TCOAEp Kallue
COCIMHEHHMSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), JaBaTb MM Ha3BaHUS 10
cucrematndyeckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BELIECTB (ITWIEH, MPONWIEH, AalleTHUJIEH,
ATUJICHIJIMKOJIb, TJIMLEPUH, (eHos, (GopMalblIeruj, aleTaibJerull, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, TITHOK034,
bpyKTO32a, Kpaxmal, HeJIII0J103a, TIUIUH);

C()OPMHPOBAHHOCTh YMEHHUS OINPEAENATh BHUABI XUMHUYECKON CBS3H B
OpraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATH IMOJOKEHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. bytieposa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTepU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkre M XUMHYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH pa3TMUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TWIEH, MPONUJIEH, AlETUJIEH,
Oyraguen-1,3, metunOyramueH-1,3, OEH30J, METaHOJ, J3TAHOJ, ATHUJICHTIUKOIb,
TIIAIEepUH, (EHOJI, aleTalbJIeTH, MypaBbUHAs U YKCYCHAas KHCIIOTHI, TJIIOKO3a,
Kpaxmail, [eJITI0103a, aMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXIY HUMH YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKLUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOJOPOIHOTO
ChIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyrojab), CIOCOOBI UX TMepepabOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O00bEMY, KOJHUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WJIM IIPOJIYKTOB PEAKIINHN);

c(hOpMUPOBAHHOCTb YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOT'O MO3HAHUS, UCIOJIb3YyEeMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMUUYECKUX ABJICHUMN (HaOMI0ACHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMHWYECKUE 3HAHWS JUIsl TPUHATHS PEIICHHN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTb YMEHUM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
NOCYJI0OM W Ja0OpaTOPHBIM OOOpPYIOBaHMEM, a TAKXKE MpaBHia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINIOJHATh XUMHWYECKUM
AKCTIEPUMEHT (TIPEBpAIEHUS] OPraHUYECKUX BEIIECTB MIPU HArpeBaHUM, MOJYUCHUE
STUJIEHA U U3YYEHUE €ro CBOWCTB, KAUE€CTBEHHbBIC PEAKIIMU OPraHUYECKHUX
BEIIECTB, JCHATyparus OETKOB MPH HArpeBaHWUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH TMpu OOpalieHUuu C
BEIIECTBAMU U J1A0OpaTOpPHBIM OOOpPYAOBAaHUEM, MPEIACTABIATH PE3YJIbTATHI
XUMUUYECKOTO JKCIepuMeHTa B (¢GopMe 3amuch ypaBHEHUU COOTBETCTBYIOIIHUX
peaknuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIhTATOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUUYECKYIO
uH(hOpMAIMIO, TOJYy4aeMyl) U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiuu, IHTepHET U Apyrux);



chOpMUPOBAHHOCTb ~ YMEHHMH  cOOJtOAaTh  MpaBWiia  AKOJIOTHYECKU
1[EJ1eCO00pa3HOr0 TMOBENEHUS B OBITY W TPYIOBOM NEATETBHOCTH B IIENIAX
COXpPaHEHHUSI CBOETO 3JI0POBbA M OKpPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
ONACHOCTh BO3JCHCTBUA Ha KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMmbica mnokazarenst [I/IK, mosicHsITh Ha mpumMepax crocoObl
YMEHBILICHUS W TPEAOTBPAIllCHUSI KX BPEJHOIO BO3JCHCTBUS HA OpPraHu3M
YEJIOBEKA,

JUIsl 0OYyYaronMXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSITh 3HAaHUST 00 OCHOBHBIX JIOCTYIIHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHWYECKUX SIBIICHUM;

JUISL CJENbIX M CIa0OBUASIIMX OOYyYarolMuXcs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains njs 3anmucu XUMMHAYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIas M HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHWMHUU B TO3HAHUM SBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO U IPUPOIHOMN
cpene;

BJIJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE MOHATHS (XUMHUYCCKUI 3JEMEHT, aToM, H30Tom, s-, P-, O-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMAYECKAsl CBS3b
(KOoBaJIEeHTHAsl, MOHHAS, METAJJIMYECKasi, BOJIOPOJIHAS ), KPUCTAIUIMUECKasl PEIIETKa,
TUNBl ~XUMUYECKHX  PEAKLUMH, PaCTBOpP, DJIEKTPOJMUTHI,  HEIJIECKTPOJIUTHI,
IEKTPOJIUTHYECKAS JMCCOLMALUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakli, XUMHUUYECKOE€ PABHOBECHE); TEOPUU W 3aKOHBI (TEOpus
JJIEKTPOJIUTUYECKOW AUCCOUMAlnM, nepuoanueckur 3akoH [[. M. Menpneneesa,
3aKOH COXPAHEHHS] MAacCChl BEUIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU
IpU XUMUYECKHX DPEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NOHMMAHUs INPUYUMHHOCTU U
CHUCTEMHOCTH XUMHYECKUX SIBIICHHM, (PAKTOJOTMYECKHUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMHOJIb30BAHUM BAXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM NEITEILHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATh XapaKTepHbIE NPU3HAKU TOHATHM,
YCTaHaBIIMBaTh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHSA MPHU
ONMCAaHUHM HEOPTaHWYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  yPaBHEHUH  XUMHUYECKUX  pPEaAKLUH,
cucrematnueckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHMYECKUX BeIIEeCTB (yrapHblil Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETALIEHAs U3BECTh, TUTHEBAsS COAA, MUPUT U APYTHE);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJ€HTHOCTb U CTENEHb OKUCIICHUS
XUMHAYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJE€HTHAs, MOHHAS, METAJNINYECKAasl, BOJOPOHAs) B COCAUHEHUAX, TUI
KPUCTAJJIMYECKOW PEIIETKM KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJISpHasi,
WOHHAs, METAJUITMYECKas), XapakTep CpeAbl B BOAHBIX pacTBOpPax HEOPTaHUYECKUX
COCJIMHCHMU;

c(hOpMHPOBAHHOCTh yMEHUH yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPENeIEHHOMY KIacCy/Tpymnie
COEIMHEHHH (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCH/Ibl, OCHOBaHUS,
KHUCIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICH MEPUOAUYECKOT0 3akoHa Jl.
. MenneneeBa 1 IeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLIYIO0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIUU;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX »dJeMeHToB 1-4 mnepuonoB Ileproanueckoil CUCTEMBI
xumuueckux saemeHToB JI. M. MennesneeBa, WCIONb3ys HOHATHS «s-, P-, d-
ANIEKTPOHHBIE opouTaINY, «9HEPreTHYECKUe YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAUHEHUI
no nepuoaam u rpynnam Ilepuoanueckoil cuctemMbl XUMHUYECKUX deMeHTOB /. M.
Menaeneena;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKUE CBOMCTBAa HEOPraHMYECKUX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHUE TEHETHMUECKOW CBSI3M MEXKJY HEOpPraHWYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCCU(UUIHUPOBATH XMMHYECKUE PEAKIUU IO
pa3NUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pPEArupyIOIIUX BEIIECTB, TEIJIOBOMY
addekTy peakinu, U3MEHEHUIO CTEIEHEW OKHUCIICHHUSI 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKIy, y4acTHIO KaTalu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABJISITH YPaBHEHHUS PEAKIUN pPa3IHMUHbIX
THUTIOB, TOJTHBIC ¥ COKpAIIEHHBIC YPABHEHUS PEaKIiii HOHHOTO OOMEHA, yYUThIBAs
YCJIOBHS, TIPU KOTOPBIX ATH PEAKIIUH UAYT 0 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TPOBOJIUTH PEAKIMH, TOITBEPKIAFOIIHC
KauyeCTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM TMYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHA PacCKphIBaTh  CYINIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIHHBIX PEAKIUIA TOCPEJCTBOM COCTABJICHHS IJIEKTPOHHOTrO OanaHca
ITUX PEaAKIUU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
pEeaKIMK OT PA3IUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuui Jle llarense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUUYECKHE IIPOIIECCHI,
JeKallie B OCHOBE MPOMBIIIJICHHOTO TOJYYeHHsS] CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTHh NPEICTaBICHUN 00 OOMWX HAyYHBIX NPUHIIAIIAX H
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYHMCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBas JIOJs BEMIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPY XUMHYECKUX PEaKINIX, MacChl BEIIECTBA WM 00bhEMA Ta30B TIO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIIOBOTO 3 (eKTa peakini Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIECTB, IPEBPAIICHUS K COXPAHCHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
OCYZIOM U Ja0OpaTOPHBIM OOOPYJOBaHUEM, a TAaKXKE TMpPaBHIIa OOpaIEHUS C
BCIIECTBAMHU B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH IUTAHWPOBATH W BBITIOJHATh XUMHYCCKHM
OKCIIEPUMEHT (Pa3oKEeHHEe TMEePOKCHA BOAOPOJAa B MPUCYTCTBUU KaTaIHM3aTOPA,
ONpeJeNieHue Cpelbl PpacTBOPOB BEHIECTB C IOMOIIBIO  YHHUBEPCAIBLHOTO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOM pEaKIuu,
peakuy MOHHOTO OOMEHA, KayeCTBEHHBIC pPEaKIMu Ha CynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE IKCIICPUMEHTAIbHBIX 33134 10
TeMaM «Metamey u «HemeTamib»y) B COOTBETCTBHHM C TPABWJIAMH TEXHUKH
0€30MacHOCTH TP OOpaIlleHNH C BEIIeCTBAaMHU M JaOOpaTOPHBIM 00OpPYIOBAHHEM,
NPEACTaBIATh PE3yJIbTaThl XUMHUYECKOrO JKCIEepUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIUX peakiuii U (HOpMYIMPOBATH BBHIBOJBI HA OCHOBE
3TUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUUYECKYIO
uH(hOpMAIMIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEeICTBA MacCOBOM
KOMMYyHUKanuu, IHTepHeT u ApyTrux);



chOpMUPOBAHHOCTb ~ YMEHHMH  cOOJtOAaTh  MpaBWiia  AKOJIOTHYECKU
1IEJ1eCO00pa3HOr0 TMOBENEHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEIAX
COXpPaHEHHUSI CBOETO 3JI0POBbA M OKpPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMACHOCTh BO3CHCTBUS HA )KUBBIE OPraHU3MBbI ONPE/ICIEHHBIX BEIIECTB, TOHUMAs
cmbeicnt mokasarens [IJIK, mosicHAT, Ha mpumepax CHocoObl YMEHBIIECHUS U
MPEIOTBPAIICHHS MX BPEIHOTO BO3CHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUTsT 0OYYaronuXxcsi ¢ OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJIaX IO3HAHUS BEIIECTB H
XUMUYCCKUX SIBJICHUH;

JUISL CIENBbIX M ClHa0OBHIAIIMX OOYYalOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIJACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne n/m Kontpoabnpie  IlpakTuueckue
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes!
Pa3zpnen 1. Teopernueckue 0CHOBBI OPraHMYECKOM XMMHUHU
[Ipenmer opranuyeckoit xumun. Teopus
11 CTPOCHHMSI OPIraHUYECKUX COCUHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHble YTIE€BOAOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBOgOPOIbI: aJIKEHBI, 6 1
aJIKa/InEHBbI, aJTKUHbBI
2.3 ApomaTudecKkue yriaeBog0pOIbl 2
54 [IpupoaHble UCTOYHUKH YTIIEBOJIOPOAOB U 3 1
UX mepepaboTka
Hroro o paszneny 13
Pa3znen 3. Kuciopoacoaepxaiue oprannyeckue coeIuHeHust
3.1 Crupter. ®enon 3
3.9 Anpaeruapl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBonsl 3 1




Htoro no pazneny

Pa3znen 4. A3oTconepikaniue opranmyeckue coeIuHeHUus

13

41 AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro mo pazneny 3
Pa3zpnen 5. BoicokoMoJIeKyJISIpHBbIE COCAUHEHUS

51 [Tnactmaccel. Kayuyku. Bonmokna 2
Hroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KosnuecTBo yacon JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kourpoabnsie IIpakTHyeckue (upp )
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crpoenne atoMoB. [lepnonnyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHUYECKUX 3
anemenToB /1. . Meneneena
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHYECKHe peakluu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi xumus
2.1 Mertanmnsl
2.2 Hemerast 9 1
53 CBs13b HEOPTAaHUYECKUX U OPTAHUYECKUX 5
' BEIIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







INOYPOYHOE IINTAHUPOBAHMUE

10 KIJACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ara H(PpOBbIE
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue ilsyqemm :)Iﬁl?aI;OBaTeJILHbIe
padoThI padoThI pecypes:
1 [IpeameT oprann4eckoi XUMHH, €€ 1
BO3HHUKHOBEHUE, PAa3BUTHE U 3HAUECHHE
Teopus ctpoeHHst OpraHU4YEeCKUX
2 coenunennit A. M. Byrneposa, eé 1
OCHOBHBIE T0JIOKEHHUS
[IpencraBnenue o kaaccuukauu
3 opraHuueckux emects. HoMeHkmaTypa 1
(cucTematuyeckasl) 1 TPUBHAIbHbIC
Ha3BaHMs OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTAaB U CTPOEHHUE, 1
TOMOJIOTHYECKUH psifg
5 Meran u 3TaH — npocTeuire 1
MIPEJCTaBUTEININ AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJEH U NPONUIEH — MpOoCTENIINe 1
IIPEICTaBUTENN AJIKEHOB
8 [IpakTuueckast pabora Ne 1. «IlomyueHue 1 1
STHJIEHA U U3yYEHHUE €0 CBOMCTB
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [Tonyuenue 1

CUHTCTHUYCCKOI'O Kay4yKa U pC3HHbI




AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUH,

10 TOMOJIOTHUYECKUH Psil. ALIETHIIEH —
MPOCTEUILNNA MPEICTABUTEID ATIKUHOB

1 Boruncnenus mo ypaBHEHUIO XUMHUECKOM
peakuuu

12 ApeHbI: 6eH30J1 U TOJIyOJ. TOKCHYHOCTH
apeHoB

13 I'enetnyeckas CBSI3b YIIEBOIOPOAOB,
MPUHAUICKANINX K Pa3IMYHBIM KJIaccam
[IpupoaHbie HCTOYHUKH YTIEBOJOPOAOB:

14 MIPUPOJIHBIH ra3 U NOMyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbie HCTOYHUKH YTIIEBOJIOPOAOB:

15 MIPUPOIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, HTh ¥ IPOIYKTHI €€ rmepepaboTKu

16 KontponbHas padota mo pa3aery
«YTIIEBOAOPOABD)

17 [IpenenpHbIE OTHOATOMHBIE CITUPTHI:
METaHOII ¥ 3TaHOJI. BoopoHast cBs3b

18 MHOroaToMHbI€ CIUPTHI: ITUIICHTIIUKOIb U
TIIUIEPUH

19 ®deHo: CTPOCHHE MOJIEKYIIbI, (PU3NYECKUE
1 XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaerupl: hopManibAeTHI U
areTaabIeTUI. AIEeTOH

21 OAHOOCHOBHBIE Mpe/ieTbHbIE KAPOOHOBBIE
KHCITIOTBI: MypaBbUHAs U YKCYCHAsI

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOThD)

CTeapI/IHOBaﬂ M OJICMHOBAs KUCJIOTHI, KaK

23 MPEACTABUTENH BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe NCHCTBHE
CrnoxHbie 3¢UpHl KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
3¢upoB

26 JXupbr: runpon3, IpUMEHEHHE,
OHoJIOrHYecKast poJib )KHUPOB
YrneBoabl: cocTaB, Kiaccu(uKarus.

27 Baxneiimme npeacTaBUTENN: TIOKO034,
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a Kak mpupoHbIe
MTOJTUMEPHI
KonTponbHas pabota mo pazaeny

29 «Kucnopopacoaepxaiiyue OpraHuueCKue
COCIUHEHHUS

30 AMMJHEL: METHJIAMHWH U aHUJIUH
AMMHOKHCIIOTBI KaK aM(pOTepHBIC

31 OpraHUYECKHE COCTMHECHUS, NX
Oouosiornyeckoe 3uauenue. Ilentuap

39 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COCMHCHHUS

33 OCHOBHBIE TOHATHSA XUMUU
BBICOKOMOJICKYJIIPHBIX COCTUHCHUI

34 OCHOBHBIE METOILI CHHTE3A




BBICOKOMOJICKYJISIPHBIX COE€IUHEHUI.

IInact™m aCChbl, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH AIIEMEHT. ATOM. DIEKTPOHHAS
KOH(UTypalus aToMOB

KoaunyecTBO 4acoB

KonrpoJuanusbie
Bcero P
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHust

DJICKTPOHHBIE
uudpossie
o0pa3oBaTejibHbIE

pecypchl

[lepuonuueckuii 3akoH u Ileprnoguueckas
cucTeMa XuMU4YecKkux 3semeHToB 1. U.
MeneneeBa, UX CBA3b C COBPEMEHHOU
TEOPHUEU CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHMYECKUX 3JIEMEHTOB U UX COCIUHEHUM I10
rpynmnaM u nepuogam. 3HaueHUue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMmudeckux ayementoB .. Meneneena B
Pa3BUTHH HAYKH

CrpoeHue BemecTBa. XUMHUECKast CBA3b, €€
BUJIBI; MEXAHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBA3U. BopopoaHas cBs3b

BasieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
CreneHn okucieHus. Bemnlectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMTHBIC PACTBOPBHI.
MaccoBas 107151 BEIIECTBa B pacTBOpe




Knaccugukarus 1 HOMEHKIaTypa
HEOpPraHUYECKUX COeqUHEHUN. ['eneTndeckas
CBSI3b HEOPraHMYECKHX BEIIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccugukanus XuMH4ecKux peakuuii B
HEOPraHUYECKOU U OPraHU4eCKON XUMUHU.
3aKOH COXpPaHEHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS DHEPIUH TIPU
XMMHYECKHAX PEAKIHAX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XHMMHUUYECKOE PABHOBECHE

10

[Ipaktuueckas pabora Ne 1. «Bnusiaue
pa3IMYHbIX (DAKTOPOB HA CKOPOCTH
XUMHUUYECKON peakinm»

11

12

13

QHCKTPOJII/ITI/I‘-IGCKZUI Jucconuanus. Ilonsarue
0 BoJiopoaHOM Toka3zarese (pH) pactopa.
Peakiiun nonnoro oomena. ['maponms
OpPraHn4YCCKUX U HCOPTaHNYCCKUX BCIICCTB

OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaxmmu. [TousiTre 00 2nekTponm3e
pAacIIaBOB U PacTBOPOB COJICH

Kontposnbnas pabota 1o pazaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN»

14

Mertamel, ux nojioxenue B [lepuoguyeckoit
CUCTEME XUMUYECKUX 31eMeHTOB 1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OO1e Gu3ndyeckue CBONCTBA
METAJLIOB




15

CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTaIoB

16

XHUMHYECKUE CBOMCTBA BaYKHEHIIINX
MeTaJUIOB (HaTpUH, KaJui, KaJabI[uii, MarHUH,
ATFOMUHUN) U UX COSTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COETUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeTUHEHUN

19

ITpakTuyeckas padora Ne 2. "Pemenune
HKCIEPUMEHTANIBHBIX 337124 110 TeEME
«Merame"

20

21

22

23

Hewmeramisl, ux nojaoxxeHue B
[Tepronnueckoil cucteMe XUMUYECKUX
anemenToB JI. Y. MenaeneeBa u
O0COOCHHOCTH CTPOCHUSI aTOMOB

®u3nYeCKre CBOMCTBAa HEMETAILIIOB.
AnoTpomnus HeMeTauIoB (Ha puUMepe
KHCTIopoJia, cepsl, hocdopa u yriepozaa)
XHWMHUYECKHUE CBOMCTBA TAJIOTEHOB, CEPBI U UX

COE€TUHEHUN

XuMuYecKue CBOMCTBa a30Ta, hocodpa 1 ux
COCIMHEHUI

24

25

26

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COCOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETANIOB U UX
coeTMHEHNN

0060011eHE ¥ cUCTEMAaTH3alMs 3HAHUMN 110




TeMe «HeMeTamnely. BerauciaeHus mo
YpaBHCHUAM XUMHNYICCKUX peaKI_II/Iﬁ u
TEPMOXUMHNYCCKUC paCLIéTI)I

[Ipaktrueckas padota Ne 3. «Pemienue

27 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME 1
"HemeTtaimst"»

28 KontponbHas padota mo temam «MeTauibi» 1
u «HemeTtamib»

29 Heopraamueckne u OpraHnYecKUe KUCIOTHI. 1
Heopraamueckne U opraHndecKue OCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 OpraHUYecKue coeMHeHHs. [ eHeTHuecKast 1
CBSI3b HEOPTaHUYECKHUX U OPTaHUIECKUX
BEIICCTB
Ponp xuMuu B o0eciedeHUN YKOJIOTHYECKOM,

31 JHEPTeTHYECKOH U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEAUIIMHBI
[Ipencrasnenust 00 00X HAYYHBIX

32 MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYeHUS 1
BKHEHIIINX BEIIECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XUMHS U 3I0pOBBE YETIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

» Xumus, 10-11 kmaccsl/ XKypun A.A., AkunonepHoe o6mecTBo «M3maTenscTBo

«IIpocBemienue»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

POIII






