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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMHHM Ha ypOBHE CpelHEro odmiero oopazoBanus pazpadboTaHa
Ha ocHOBe DexpepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuM B
Poccuiickoit ®denepauun», TpeOOBaHUU K pe3yabraraM OCBOEHHUA (eaepanbHOU
o0pa3oBaTelbHOM MporpaMmbl  cpeaHero obmero o6pazoBanus (DPOIT COO),
IpeICTaBIeHHbIX B DenepasbHOM TOCYIapCTBEHHOM O0Opa3oBaTelIbHOM CTaHAAapTe
COO, c yuérom Konuenmuu mnpenogaBaHus y4eOHOro mnpeaMera «XHUMHS» B
oOpazoBatenbHbIX opranuzaiusax Poccuiickoit @eaepannu, peain3yomux OCHOBHbIC
oOpa3oBaTesibHBIC TPOTPAMMBI, U OCHOBHBIX MOJOXKEHUH «CTpaTernu pa3BUTHUS
Bocniutanusg B Poccuiickoit @enepaunu Ha nepuog 1o 2025 roga» (Pacnopsixenue
[TpaButennscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3pabOTKe MPOrpaMMbI 110 XUMHUH, K ONPEIETICHUIO 00IIeH
cTpareruu oOy4eHHsl, BOCIUTAHUS U Pa3BUTHs 00ydarOIIUXCsl CPEACTBAMHU Y4eOHOIo
npeamera «Xumus» aaa  10-11 kmaccoB Ha 0a30BOM  ypOBHE COCTaBHWIIM
koHIenTyanbHpie mojokeHuss PI'OC COO o B3auUMOOOYCIOBICHHOCTH IICIICH,
CONlepXaHUsl, pPe3yabTaTOB OOy4YeHUsT UM TpeOOBaHUM K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA
«XHUMMUS»

Xumuueckoe o0pazoBaHue, OTyIaeMOe BBIITYCKHUKaMU 00I1e00pa30BaTeIbHON
OpraHU3aIlNH, SIBISICTCS HEOTHEMJIEMOW YacThi0 MX 00pa3oBaHHOCTH. OHO CITYKUT
3aBEpPIIAIOIIUM HTAllOM peaih3alid Ha COOTBETCTBYIOLEM €My 0a30BOM ypOBHE
KITFOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHON CHCTEME XUMHYECKOTO 00pa3oBaHMUS.
OTH TICHHOCTH  KAacaroTCs TO3HAHWS  3aKOHOB  MPHUPOABI,  (HOPMHUPOBAHUS
MHUPOBO33pEHUsI U  O0mIel KyJabTypbhl 4YelOBEeKa, a TakkKe DSKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO M MPHUPONHOMN cpene. Peanusyercs
XUMHYECKOE 00pa3oBaHuEe 0OyYarolUXCsl Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs
cpelcTBaMH y4eOHOro mpenMera «XuMus», ColepKaHhe U MOCTPOEHUE KOTOPOIo
OTPEJICNICHBl B MPOTPAMME IO XUMHUU C YYETOM CHeNM(PUKA HAYKH XUMHH, €&
3HAYCHHUS B TIO3HAHWUU TPUPOABI M B MaTEPUATBHOW >KU3HU OOIIECTBa, a TaKXKe C
y4€ToM OOIIMX 1EeNel U MPUHIUIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero obriero oopasoanus B Poccuiickoit denepanmm.

XuMHsSI KaK DSJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WIpaceT OCOOyI pojiib B
COBPEMCHHOM ITUBUJIU3AIIMH, B CO3JIaHUH HOBOW 0a3bl MaTepHUaibHOM KyabTyphl. OHa
BHOCUT CBOM BKJIaA B (OpPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHME IIETIOCTHOTO TPEACTABICHUS 00 OKPYXalolmleM MHpE KaK O EIWHCTBE
IPUPOABI W YeIIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHU HAa OCHOBE ITOHUMAaHUS
BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEKIY
CTPOCHHMEM BEIIECTB, MX CBOMCTBAMHU U BOZMOXKHBIMU O0JIACTSIMU IPUMECHEHHUSI.

TecHO B3aMMOACHCTBYS C IPYTMMHU €CTCCTBEHHBIMU HAayKaMHW, XHMHS CTaa
HEOTHEMJIEMON YacTbI0 MHUPOBOM KYJIBTYpbI, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO
Tpyla ¥ JKU3HA Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3ujarelibHas, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBicHa Ha PEIICHHUE



100ambHBIX TPOOJIEM  YCTOWYMBOTO Ppa3BUTHS YEIIOBEYECTBA — CHIPHEBOA,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUUECKON 0€30MaCHOCTH U OXPaHbI 3/I0POBbSI.

B coorBercTBMM ¢ OOMMH UEISIMH W TPUHIMIAMU CpPEIHEro O0OIero
oOpazoBanus coxepxkanue mnpeamera «Xumus» (10-11 kmaccel, 6a30BbIil ypOBEHb
U3Yy4YEHHUs) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
00yJaromuxcs, HeOOXOAUMYIO UM JJIsi BEIPAaOOTKH MHPOBO33PEHUECKUX OPUEHTUPOB,
YCHENIHOTO BKIFOYCHUS B KU3HD COIIMYMA, MPOIOJDKEHUS 00pa30BaHMs B Pa3IMUHbIX
0071aCTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngmmM  TpeaMera  «XUMHUsD — SBISIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumusi» U «OOmIass W HEOpPraHWUYECKass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOIl HAyKH: cCHUCTEMa
3HAHUM MO HEOPraHWYEeCKOM XMMHM (C BKJIIOUEHHWEM 3HAHUN M3 OOIIeld XUMHUH) U
oprannyeckor xumuu. OopMHUpOBaHHE TaHHOM CUCTEMBbl 3HAHUN NPU U3YUYCHHUH
npenMera 00ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTO00pasHsi BEIECTB
Ha OCHOBE OOIIMX IMOHSTHH, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpPraHuyeckass XuMus» chopMuUpoBaHA B MPOrpaMMme IO XUMHUHM Ha OCHOBE
CUCTEMHOTO IMOJX0/1a K U3yUEeHUI0 Y4eOHOro MaTepualia u 00yclioBJIeHa HICTOPUYECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUUN HA OMPEICIEHHBIX TEOPETUUECKUX YPOBHX. Tak,
B KypCce€ OpraHUYeCKOM XMMHH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUYECKOU
TEOPUU  CTPOCHUSI  OPraHMYECKUX  COCAMHEHWH, a Takke Ha  YpOBHE
CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX MPEACTABICHUI O CTPOEHUH BellecTB. CBeaeHUs
00 M3y4yaeMmbIX B Kypce€ BELIECTBax JAlOTCS B PAa3BUTHUH — OT YIJIEBOAOPOIOB 0
CJIOKHBIX OWOJIOTHYECKH aKTHUBHBIX COeAMHEHUU. B Kypce opraHuyeckol XUMHHU
MOJIy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
NEPBOHAYAJIbHBIC TPEACTABICHUA O XUMHUYECKOW CBSI3U, KIACCHU(PUKAITMOHHBIX
MPU3HAKax BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUSI, O XUMUUYECKOU
peaKkuuu.

I[Ton HOBBIM ymIOM 3peHuss B Tnpeamere «XuMus» 0a30BOro ypOBHSA
paccMaTpuBaeTCs M3YYEHHBII Ha ypOBHE OCHOBHOTO O0OIIero oOpa3oBaHMs
TEOPEeTUYECKUI MaTepuai U (PaKkToJIOTMUECKUE CBEACHUS O BEIIECTBAX U XUMHUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas W HeEOpraHudeckas XHUMUSI»
00yyaroImuMcst IPEI0CTABIIAETCS BOBMOKHOCTh OCO3HATh 3HAUEHUE TIEPUOANYECKOTO
3aKOHA C OOIIETEOPETUYECKUX M METONOJIOTMYECKUX TMO3UIUHM, [ITyOxXe MOHSThH
UCTOpUYECKOe W3MEHEHHWE (QYHKIIMH HJTOr0 3akoHA — OT o00oOmmarmen 10
O0O0BSACHSIONIEH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEWIMX BEIIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W NPUMEHEHHH, a TAK)KE€ O XMMHUYECKHX PEaKIUSIX, UX CYLUIHOCTH U
3aKOHOMEPHOCTAX NMPOTEKaHUs JonoiHaercs B Kypcax 10 u 11 kiraccoB anemenTamu
COJICPXAHUSI, UMEIOUIUMHU KYJbTYPOJIOTMYECKUNA W MPUKIAJAHOW XapakTep. OTH
3HAHUS CIOCOOCTBYIOT IMMOHWMAHUIO B3aWMOCBSI3M XHMHH C JPYTHMH HayKaMH,
PacKpbIBAIOT €€ pojib B MO3HABATEILHOW U MPAKTHUUYECKOM NIeSITEIIbHOCTH YEIOBEKa,
CcrocoOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K MPOLIECCY TBOPUECTBA B 00JIaCTH TEOPUU U
MPAaKTUYECKUX NPWIOKEHUH XHMHUHU, MOMOTalOT BBITYCKHUKY OPHEHTHUPOBATHCS B
OOIIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOiiemMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICTUBATh MH(MOPMALIMIO U MIPUMEHSATDH €€ ISl MONOJHEHUS 3HAHUM,
pELIEHUs] UHTEJUIEKTyalbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEAOBATEIbCKUX 3a/1a4. B



LEJIOM COZAEpX)aHuEe Yy4eOHOro mnpeaMera «XUMHUS» JaHHOTO YPOBHS HM3yYEHHS
OpUEHTHUPOBAHO Ha (opMHUpOBaHHE y OOYYAIOLIUXCSI MHUPOBO33PEHUYECKON OCHOBBI
IUId TIOHMMaHus (QWIOCOPCKUX UAEH, TaKMX KakK: MaTrepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYEeCKOro MHUpa, OOYCIIOBIEHHOCTh CBOMCTB BEIECTB MX
COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTh NMPUPOIHBIX SBICHHUU ITyTEM DKCIIEPUMEHTA
U pEUIeHUs MPOTUBOPEUMII MEXJTy HOBBIMU (aKTaMH U TEOPETUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XHMHUU B PEUICHUM SKOJIOTHYECKHX Ipobiem, a
TaKke MpolieM cOepeKEeHHUs] IHEPreTUYECKUX PECYpPCOB, ChIPbS, CO3JaHUS HOBBIX
TEXHOJIOTUI U MaTepUaoB.

B mutane pemenus 3aga4 BOCIUTAHUS, Pa3BUTHS U COLIMAIM3ALNN 00yYatOIINXCS
OPUHATBIE MPOrpaMMONl MO XHMHMHM TOJAXOIbl K OINPEACICHHUIO COIEpKaHUS U
HNOCTPOEHUS MPEAMETA IPESYyCMaTPUBAIOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
NecTBUM, uMerommx 0a30BO€ 3HAau€HUE MJIs Pa3IMYHBIX BUJOB JIE€ATEIbHOCTH:
perieHuss npodsieM, MoucKa, aHajau3a U 00padoTKH MH(OpMAIK, HEOOXOAUMBIX IS
OpUOOpPETeHUsT OMbITa MPAKTUYECKOM W MCCIEAOBATEIbCKOM  JEeATENbHOCTH,
3aHMMAIOLIEN BaXKHOE MECTO B IIO3HAHUH XUMUU.

B mpaktuke mnpenomaBaHUs XWMHUHM KAaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa30BaHMs, TaK U HA YPOBHE CPEIHETO OOILIEro oOpa3oBaHUs, MPH OIpPENEICHUN
COJEP)KATEIBHON XapaKTEPUCTUKU LEJIed H3Yy4YeHUs IpeAMETa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYUMOCTH TPAAUIMOHHO TpPHU3HAETCA (OPMUPOBAHUE OCHOB
XUMUYECKOM HayKd Kak OOJaCTH COBPEMEHHOI'0 €CTECTBO3HAHHUSA, MPAKTHYECKOU
NEATENBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KyibTyphl. C
METOIMYECKOM TOYKM 3pPEHMS TAaKOM MOAXOA K OIPEACICHUIO LEJNe H3y4eHUs
IIPEAMETA SBJIIETCS BIIOJIHE ONIPaBAAHHBIM.

HEJIM U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMA»

CornacHO [MaHHOW TOYKE 3pEHUS IIABHBIMU LESIMH HM3y4YEHHs NpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistrOTCS:

e pOpMUpOBaHHE  CHUCTEMbl  XUMHUYECKUX  3HAHUM  Kak  BakHeHIieu
COCTaBJSIIOLIECH €CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpPAa, B OCHOBE KOTOPOM JIeKar
KJIFOUEBBIE MOHATUSA, (YHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE S3bIKA
HayKH, YCBOGHME W  TOHUMAHUE  CYU[HOCTHM  JIOCTYHHBIX  00OO0OIIEHUN
MHUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMIIEHHE C MCTOPUEM HX pa3BUTUA W
CTaHOBJICHHS;

e popMUpOBaHHE M PA3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIHUi, HEOOXOIUMBIX Uil MNPUOOpPETEHHs] YMEHUM
OPMEHTHPOBATHCS B MHUPE BELIECTB M XMMHUYECKHUX SIBJICHUN, MMEIOIIMX MECTO B
IIPUPOJIE, B IPAKTUYECKON U ITOBCEIHEBHOW KU3HU;

epa3BUTHE YMEHUH M CHOCOOOB JESATENIbHOCTH, CBA3AHHBIX C HAOIIONCHUEM U
OOBSICHEHHEM XHMHUYECKOIO 3KCIEPUMEHTa, COOJIOACHUEM MpaBHJl O€30MacHOro
oOpallieHusl ¢ BEIIECTBaMHU.

Hapsany ¢ stuMm, coxmeprkarenpHas XapaKTEpUCTHKA LEJIed U 3a1ad U3y4deHUs
IpeaMeTa B IPOrpaMMe MO XMMHUHM YyTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUM C
HOBBIMHM TIPUOPUTETAMU B CHCTEME cCpeaHero oomiero obpazoBaHus. Ceromns B
[PENo/IaBaHuM XUMUHU B OOJIbIIEH CTENEHU OTAAETCS MPENNOYTEHHE MPAKTUYECKON
KOMIIOHEHTE COJIEp>KaHUsI 0Oy4YEeHHs, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHHKA



o01meoOpa3oBaTeIbHOM  OpraHU3allid, BIAJCIONIETO HE HAO0OpOM 3HAHUN, a
(YHKIIMOHATBHON T'PaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMCHHSMHU aKTHBHOTO
NOTy4YEeHUs 3HAHUM W TIPUMEHEHHS UX B pPEATbHONW JKU3HU [UIS peIICHUs
NPaKTUIECKHX 3a/1a4.

B cBsi3u ¢ 3THM nipH M3yuYEHHUH NpeaMeTa « XUMHS» JOMHHUPYIOIIee 3HAYCHUE
npruoOpeTaroT TaKue LEeNH U 33/1a4H, KaK:

amanTanus OOy4aroIIUXCs K YCIIOBHSIM JMHAMUYHO Pa3BHBAIOIIETOCS MHPA,
GopMHpOBaHWE  WHTEIUICKTYyaJdbHO  Pa3BUTOH  JIMYHOCTH,  TOTOBOH K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTEIILHOMY TPHUHITHIO TPAMOTHBIX
pelIeHNiI B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

¢opmupoBanue y  OOydyaromMXCS  KJIIOYEBBIX  HABBIKOB  (KJIIOYEBBIX
KOMIETEHINI), WMEIONIMX YHHBEPCAILHOE 3HA4Y€HUE JUISI PA3IUYHBIX BHUIOB
NEeSATENbHOCTH: pElIeHUs] MpoOieM, MOMCKa, aHajlin3a U 00paboTKM MH(pOpMaLUH,
HEOOXOIUMBIX JUIsl IPHOOPETCHUS OTBITA JIEATCIILHOCTH, KOTOPas 3aHUMACT BaXKHOE
MECTO B TO3HAHWHM XWMHUH, a TaKXKe IS OICHKH C MO3UIHMHA JKOJIOTHYECKOM
0€30IacHOCTH XapaKTepa BIUSHUS BEHICCTB M XMMUYECKUX MPOILIECCOB HA OPTaHU3M
YeJIOBEKA U MPUPOTHYIO CPEY;

pa3BUTHE TII03HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPUYECKUX
CHOCOOHOCTEH 00ydaroIuXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpETaTh HOBBIC
3HaHUS TI0 XUMHUHM B COOTBETCTBHH C YXU3HCHHBIMH MOTPEOHOCTSAMU, UCIOIB30BaTh
COBpPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOTMU JJIsl TMOMCKA W aHaiu3a y4eOHOW u
HAyYHO-TIOYJISIPHOW MH(POPMAIIUU XUMHUYECKOTO COICPKAHMS,

(GopMHpPOBaHUE M PA3BUTHEC Y OOYYAIOIIUXCS ACCOLUMATUBHOTO M JIOTHYECKOTO
MBIIICHHSI, HAOMIOAAaTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPble 0COOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUM W TPOBEACHUU XHMHUYECKOTO
IKCTIICPUMECHTA,;

BOCIIUTAaHME Yy  oOyyarommxcs  YOSKAEHHOCTM B T'yMaHUCTHYECKON
HANpPaBICHHOCTH XWMHUHU, €€ BaXHOH pOJIM B pEIICHUH DIOOATBHBIX MHpoOIeM
paIMOHAILHOTO PHUPOAOIOIH30BAHUS, TOMOJHEHUS JHEPTrEeTUYCCKUX PECYPCOB H
COXpaHEHHUsl MPHUPOJHOTO PABHOBECHs, OCO3HAHHA HEOOXOAMMOCTH OEepeKHOTO
OTHOLICHHS K TPHUPOJE M CBOEMY 3lIOPOBBIO, a TaKkKe NPUOOPETEHHS OIbITa
UCIIOJIb30BaHMsI TIOJIYYCHHBIX 3HAHWHA I TPUHSATHS TPAMOTHBIX PCIICHHNA B
CUTYyallUsX, CBSI3aHHBIX C XUMUYECKIUMH SIBJICHUSMHU.

MECTO YYEBHOI'O IPEIMETA «XUMMUS» B YYEBHOM IIJIAHE
B ydeOHOM m1aHe cpeaHero oOuero oopa3zoBaHus mpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJIUT B COCTaB MpeIMeTHOM 001acTu «EcTecTBeHHO-HAayYHbIC IPEIMETHD).
OO01iee 9uCiIO 4acoB, OTBENEHHBIX JUISI U3YYEHUS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpaszoBanusi, coctanisier 70 yacoB: B 10 kiacce — 35 yacos (1 gac
B Hezento), B 11 kiacce — 35 vacos (1 yac B Hezeno).



COAEPKAHUE YYEGHOI'O IPEJMETA

10 KJIACC
OPTAHNYECKASA XUMUA

TeopeTuyeckue 0CHOBBI OPraHMYECKOH XUMHH

[IpeaMer opraHMYECKOM XMMUHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MarepuajoB. Teopusi CTPOEHHUS OpPraHUYECKUX
coequnennit A. M. Bytneposa, e€ ocHoBHbIE oJ0xkeHUS. CTPYKTypHBIE (POPMYIIBI
OpraHMYecKux BemiecTB. lomosorus, wu3omepusi. XuUMUYecKas CBSI3b B
OpraHUYECKUX COECAUHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o kiaccudukaluu opraHudyeckux BemiecTtB. HoMmeHknarypa
OpPraHUYeCKUX COCIMHEHUH (CUCTeMaTH4ecKas) ¥ TpPUBUAJbHBIC Ha3BaHUS
BLKHEUIIMX MPEICTABUTENIEN KJIACCOB OPraHNYECKUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJbl M3Y4YEHUs BEIIECTB U WX MpEeBpallCHUM:
O3HAaKOMJIEHHE C O0Opa3laMHu OpraHUYeCKUX BEIIECTB W MaTepuajlaMi Ha HUX
OCHOBE, MOJICTTUPOBAHME MOJIEKYJI OpPraHMYECKHUX BEIIECTB, HAONIOEHUE U
OMMUCaHKUE JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIIEHUIO OPraHUYECKUX BEIIECTB
Ipu HarpeBaHuu (TJIaBjaeHUEe, OOYTIIMBAHUE U TOPEHHUE).

YrieBoaopoasbl

AJIKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTUYECKMH psaa. MeraH W 3TaH —
NpOCTEHIINe TPEACTABUTENIM aJIKaHOB: (U3WYECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelleHuss W TOpPEHHs), HAXOXKACHUE B MPUPOAE, MOJyUYEeHUE W
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUUECKUM psAll. DTUICH U MPOMUIEH —
IpOCTEHIIe TPEICTAaBUTENN aJIKEHOB: (U3MUYECKME M XWMHUYECKHE CBOMCTBA
(peakuuu TUJPUPOBAHUSA, TAJOTCHUPOBAHUS, TUJpaTalMyd, OKHUCJIEHUA U
MOJIMMEPU3ALINH ), IOTYyUYCHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u MmeTunOyTtamueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHUE CBOMCTBa (peakuus mnoaumepusanuu). [loydyeHne CUHTETUYECKOTO
KaydyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH Psijl. ALIETUIICH
— TPOCTEHIIMIA TPEICTABUTENb AaJIKUHOB: COCTaB, CTpoeHHUe, (u3nyeckue u
XUMUUYECKHE CBOWMCTBA (peaKIUU TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUApATAIIH,
TOpEeHUsl), MOTyYEHUE U MPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, PU3NYECKHE M XUMHUYECKHE CBOWCTBA
(peakuu raJoreHMpoBaHUs U HUTPOBAHUS), MOIYYEHUE U MPUMEHEHHe. Tonyon.
cocmas, cmpoenue, uzuueckue U  XUMUdeckue  ceolcmea  (peaKyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), noayuyeHue u npumerenue. TOKCHYHOCTH
apeHoB. leHeTnueckas CBsSI3b MEXIY VYIVIEBOAOPOJAMH, MPUHAICKAINIUMU K
Pa3JIMYHBIM KJIACCAM.

[IpupogHple HUCTOYHHUKK YIIEBOAOPOAOB. [IpUpoaHBIM Tra3 M IMOIYyTHBIE
He(dTanble Ta3pl. HeTh m e€ mpoucxoxknenue. CnocoObl nepepaboTku HedTH:
NEPEroHKa, KPEeKUHI (TepMUYECKUH, KaraluThuyeckuil), nuponus. I[IpomyKTsl
nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHbII
yTOJIb U IPOAYKTHI €T0 MePEepadOTKHU.



OKCNEpUMEHTAJIBHBIE METOAbl H3YYEHUs BEIIECTB M HUX IPEBPAILCHMIA:
O3HAaKOMJIEHHE C 00pa3lamMu IMJAaCTMACC, KaydyKOB U pe3uHbl, Kojuiekuuu «Hed1b»
U «YTOJb», MOJIEIUPOBAHUE MOJIEKYJ YIIIEBOJOPOAOB U TAJIOTE€HONPOU3BOAHBIX,
IPOBEACHNUE NPAKTHUECKON pabOThI: MOMyUYEHUE TUIICHA U N3YUYE€HHE €r0 CBOMCTB.

Pacuérnble 3anaun.

Boluucinenuss mo ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKLHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB I MPOIYKTOB PEAKLIUN).

Kucsopoacoaep:xamme oprann4eckue CoeUHEHUs

IIpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOI M 3TAaHON: CTPOEHUE,
¢u3nueckue W XMMHYECKHE CBOWCTBA (pEeaKUuu C AKTUBHBIMU METAJIJIaMH,
rajioreHoBOJIOPOJIaMHi, TOpEHUE), NpUMEHEHHE. BoaopoaHbie CBSI3U MEXAY
MOJIEKYJIaMH CITUPTOB. [lelicTBHE METaHOIa U 3TaHOJIA Ha OPTraHU3M Y€JI0BEKa.

MHoOroaroMHbple  COUPTHIL.  ODTHUJIEHIIMKOJAb W  [IHULEPUH:  CTPOEHHUE,
dusznueckue M XUMHYECKHME CBOWCTBA (B3aUMOJACUCTBUE CO IIEJTOYHBIMU
METaJUlaMH, KaueCTBEHHAs pPEaKLWs Ha MHOIOaTOMHBIE CIHUPTHI). JleicTBHE Ha
OpraHM3M 4esoBeka. [ [puMeHeHne munepruHa U STUIIECHITIUKOIIA.

@deHoN: CTpPOEHHE MOJIEKYNbl, (U3MYECKHEe U XUMHUYECKHE CBOICTBa.
Toxcuunocts penona. [Ipumenenne GeHomna.

Anpneruapl U kemoHvl. DOPMANBAETHN, AUETAIBAECTHI: CTPOCHUE,
du3nuecKkue U XMMHUYECKUE CBOMCTBA (pEaklMHM OKUCJIEHHUS U BOCCTaHOBIICHUS,
KauE€CTBEHHBIE PEAKIINH), [TOJIyYEHUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/IeIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCyCHAS
KHUCIIOTBI: CTpOEHUE, PU3HUECKUE U XMMHUUYECKUE CBOMCTBA (CBOMCTBA, oOIIME NS
Kjacca KHMCIOT, peakuus JTepudukanuu), TMOITydeHHME U I[PUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAas KUCJIOTHI KaK IMPEICTABUTEIHM BBICIINX KapOOHOBBIX
KHUCIOT. MbUTa KakK COJIM BBICHIMX KAPOOHOBBIX KUCJIOT, UX MOIOILIEE JEHCTBUE.

CnoxHble 3(uppl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [Haponu3
cnoxkHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenne xupoB. buonoruueckas
POJIb JKHUPOB.

VYrneBonapl:  cocTtaB,  kiaccupUKalMs ~ yIIeBOAOB  (MOHO-, JHU- |
nojucaxapubl). [oko3a — nmpocTeiuii MOHOCaxapu: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3WYEeCKMe M XUMHUYECKHE CBOMCTBa (B3aUMOAEHCTBUE C
ruapokcugoM Menu(ll), okucinenne ammuadyHbM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXEHHME TJIIOKO3bI), HAXOXKJIEHHUE B NPUPOIE, MPUMEHEHUE,
ounonoruveckas poib. @orocunTe3. OpyKTO3a KAK U30MEP IITIOKO3HI.

Kpaxman u nemntono3a kak npupoaHble noaumepsl. CTpoeHHE Kpaxmaia U
HEeJUt0N03bl.  PU3MYECKME M XHMMHUYECKHE CBOMCTBAa Kpaxmana (TUApONu3,
KaueCTBEHHAsl PEaKkIMsl C HOIOM).

OKCINEPUMEHTAIbHBIE METOJbl M3Y4YEHUS BEIIECTB M HX MPEBpaIlCHUN:
IpoBeACHUE, HAOIIONEHHWE U OINKCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, Kau€CTBEHHbIC PEAKIUU OAHOATOMHBIX CIHPTOB (OKUCIEHUE 3TaHOJa
okcugoM Mmenu(Il)), MHOroaroMHBIX CHHUPTOB (B3aMMOJECHCTBUE DIMIIEPUHA C
rugpokcuaoM meau(ll)), anbaernnoB (OKUCIEHWE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeobpa(l) u ruapokcuaom wmeau(ll), B3aumomelcTBUE Kpaxmala C HOJIOM),
IIPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.




Boluucnenuss 1o ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaepKalie OpraHnueCcKrue COeTUMHEHHS.

AMMHOKHUCIIOTHI KaKk aM(OTepHbIE OpraHuYeCcKUue coeuHeHus. PU3nuecKue u
XMMUYECKHE CBOMCTBA aMMHOKHCIOT (Ha MpuUMepe IMIuHa). buonoruueckoe
3HaYEHUE aMUHOKHUCIOT. [lenTupl.

benkun kak mpuUpoOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TpETUYHas CTPyKTypa OenkoB. XHMHYECKHE CBONCTBAa OEJIKOB:
TUPOJIN3, IEHATypallvs, Ka4eCTBEHHBIC pEeaKIuu Ha OEJIKH.

OKCNEPUMEHTAIBHBIE METOJbl M3Y4YEHUs BEIIECTB U WX MpPEeBpallcHUM:
HaOJI0ZICHUE U ONMKMCAaHUE JAEMOHCTPALMOHHBIX OMBITOB: JIEHATypalus OEJIKOB MPU
HArpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BrbicokomosieKyJsipHbIE COeTMHEHUS

OCHOBHBIC TOHSITHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALMU, CPEIHSS MOJICKYIspHAas
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJICKYISPHBIX COCAMHEHUU —
MOJIMMEPU3ALINS U TIOJTUKOHICHCAITHS.

OKCIepUMEHTANIbHBIE METOJbl M3YUYEHHUsS BEIIECTB M WX IMPEBPAIlCHUIA:
O3HAKOMJICHHE C O0pa3iaMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenmeTHbIe CBS3U.

Peanuzamnus MeXNpEeIMETHBIX CBSI3CH NP U3YYCHUHN OPTaHUYECKON XMMUU B
10  xjmacce  OCYyHIECTBISETCS ~ 4Yepe3  HUCMOJb30BaHHME  Kak  OOIIuX
€CTECTBEHHO-HAYYHBIX TMOHATHMA, TAaK W MOHSATUH, SBISIOMIUXCS CUCTEMHBIMH IS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO01mue ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBJICHUE, HAy4YHbIH (aKT, TUIOTE3a,
3aKOH, TE€OpHUsl, aHaJIW3, CUHTE3, KiIacCUUKAIMs, NEePUOAUIHOCTb, HAOIIONECHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHUE.

®usuka: Marepusi, DJHEprus, Macca, aroM, DJEKTPOH, MOJeKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OO0BEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3NYECKUE BETUINHBI U SAMHUITBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dborocuHTe3, OUONOTMYECKHM aKTUBHBbIC BellecTBa (O€IKU, YIJIEBOIBI, >KHUPHI,
dbepMeHTHI).

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAEMbIE, TOTUIMBRO,
peCypcChl.

TexHomorus: mNHIEBBIE TPOAYKTH, OCHOBBI PAIMOHATIBLHOTO TUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUUYECKHUE TMperapaThl, MaTepUasbl 13
HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIACC
OBIIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecm/Ie OCHOBBI XUMHH



XUMUYECKUN 3JeMeHT. AToM. Sapo aroma, H30TONbL. DIEKTPOHHAS
o0osiouKka. DHEPreTUYEeCKUue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacmlpeeieHus] dJIEeKTPOHOB MO OpOHUTAIsIM B aroMax
AJIEMEHTOB TIEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHAS KOH(MUTYpAIIUS aTOMOB.

Ilepnonnueckuil 3akoH U llepuoguueckas cucreMa XMMHUYECKHX DIIEMEHTOB
. 1. MenaeneeBa. CBsA3b NMEPUOIUYECKOTO 3aKOoHA M Ilepuoguyeckoil CUCTEMBI
xumudeckux snemeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMMHYECKHX DJIIEMEHTOB U
o0pa3zyeMbIX MMHU MPOCTBIX M CIOXKHBIX BEHIECTB IO TpynnamM U MepuojaM.
3HaueHHE NEPUOJUYECKOIO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKAs CBs3b. BHABI XHMMHUYECKOM CBSI3H
(KoBaJIeHTHasl HEMOJIApHAs W TOJIsApHAs, MOHHAs, MeTauinyeckas). MexaHu3mbl
oOpa3oBaHus KOBAJIEHTHOM XUMHYECKOU CBSI3U (0OMEHHBIH u
JIOHOPHO-AKIIENTOPHBIN). Bonoponnas CBS3b. BaneHTHOCTS.
DIEKTpOOTPULATENBHOCTh. CTeneHb OKUCIICHUS. IOHBI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPDHOTO  CTPOEHHS.  3aKOH
IIOCTOSTHCTBA COCTaBa BEHIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTAUINYECKON PELIETKHU.

[Tonstue o mucnepcHeIX cucreMax. VICTUHHBIE M KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 10715 BEleCTBa B pacTBOpE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. [eHeTuyeckas CBSA3b HEOPraHUYECKUX BELIECTB,
IPUHAUICKAIIMX K PA3JIMYHBIM KJIaccaMm.

Xumuyeckas  peakums. Krnaccudukanmss XMMHUYECKHX — peakiuid B
HEOPraHMYECKOM M OpPraHUYECKOW XMMHH. 3aKOH COXPaHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U MIPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKLIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTbh OT pa3nyHbIX (akTopoB. OOparuMbie
peakuuu. Xumuuyeckoe paBHoBecue. DakTOpbl, BIMAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunmun Jle [larense.

Onekrponautuyeckas auccounanus. CuibHbIe U cialble AekTponauTsl. Cpeaa
BOJIHBIX PACTBOPOB BELIECTB: KHUCJIAsl, HEUTpaIbHas, EI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METO/Ibl M3YyYE€HHUs BEIIECTB W WX MPEBPAILLCHUMN:
nemoHcTpanus tadmui «llepuognueckas cuctema XuMuU4eckux snemeHtoB [l. U.
MeHnneneeBa», U3ydeHUE MOJIENed KPUCTALIMYECKUX PEIIETOK, HAOIIOACHUE U
OMKCaHUE JAEMOHCTPALMOHHBIX U Ja0OPaTOPHBIX ONBITOB (Pa3yIOKEHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPa, ONPEAECICHUE CPEbl PACTBOPOB BEUIECTB
C TIOMONIBIO YHUBEPCAJIBHOTO WHIWKATOPA, pPEaKIUh HOHHOTO OOMeHa),
IPOBEJICHUE MPAKTUYECKON padoThl «BiusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON pEAKIIUM.

Pacuérnbie 3anaun.

Pacu€éTtei 1O ypaBHEHHSIM XHWMHWYECKHX pEaKIUd, B TOM YHUCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C HCIIOJIB30BAHMEM MOHITHUS «MaccoBas
JIOJISI BEIIECTBAY.

Heoprannuyeckass xumus

Hemerayubl.  Ilomoxenue HemeramoB B Ilepuonnueckon — cucreme
xuMudeckux anmemeHToB JI. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.



DU3NYECKUE CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha mpumepe
KHCJIOpOJIa, cephl, pocdopa u yriepoaa).

XVMMHUYECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, ymrepoma U KpeMHHS) M HX  COCOUHEGHHMH  (OKCHJIOB,
KHCIIOPOICOAEPKAINX KUCIIOT, BOJOPOIHBIX COEIUHEHUN ).

[IprMeHeHNE Ba)KHEUIIMX HEMETAJUIOB U UX COCTUHEHUIA.

Meramnsl. [lonoxenne meramnoB B llepuonnueckor cucremMe XHUMUUYECKHX
anementoB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JIOYEK
aromMoB MeTaiuioB. O0mue ¢uzndeckue cBoiicTBa MeTamioB. CIjlaBbl METAILIOB.
DNEKTPOXUMUYECKUI DS HATPSKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BaXXHEUIIUX METAJJIOB (HATPUN, Kalluid, KaJbIIHi,
Mar"ui, almfOMUHUHI, IMHK, XPOM, KeJIe30, ME/lb) U KX COCTMHECHHM.

OO6mume crocoObl ToNydeHusi MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHUKE.

OKCIIEpUMEHTAIBHBIE METO/Ibl M3Yy4YE€HHUs BEIIECTB W WX MPEBpAILCHUMN:
U3YyYCHHE KOJUIEKINH «MeTayuibl U CIUIaBbl», OOpa3loB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4, HAOJMIOACHUE W OINUCAHHUE JIEMOHCTPALMOHHBIX M
7a00paToOpHBIX OMBITOB (B3aUMOJIEHCTBHE THIIPOKCHAA AJIOMUHHUS C PACTBOpaAMU
KHUCIIOT U IIEJIOYEH, KaYeCTBEHHBIE PEAKIIMU HA KAaTHOHBI METAJUIOB).

Pacuérnsle 3anaun.

PacuéThl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WIH 00BbEMY OJHOTO U3 YUYaCTBYIOIIMX B pPEaKLUU BELIECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIU OIHO
U3 BEUIECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B obOecrneueHUN SKOJIIOTHUYECKOW, YHEPTeTUYECKON W THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [lOHSATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILICHHOTO
MOJTYYECHUS] BXKHEUIIINX BEUIECTB.

UYenoBek B MHUpE BEIIECTB W MaTEpHalOB: BAXXKHEHIINE CTPOUTEIIbHbBIC
MarTepUayibl, KOHCTPYKIMOHHBICE MAaTE€pHUANIbI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaibl Ui 3JEKTPOHUKH, HAHOMATEpHUaJibl, OPraHUYECKUE U MHHEPAIbHBIC
yIoOpeHus.

XuMHUsT U 300pPOBbE YEJIOBEKA: MPAaBWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€300aCHOTO MCIOJIb30BAHMS MPENapaToB OBITOBOM XUMHH B
MOBCEIHEBHOM KU3HH.

MexnpeameTHbIE CBS3U.

Peanuzanmss  MeXNpeAMETHBIX  CBA3€d mOpu  HU3yyeHUHM oOwmed u
HEOPraHU4eCcKoil XuMHuM B 11 Kjacce OCyIEeCTBISIETCA Yepe3 MUCIOIb30BAHUE KAK
oO0IUX eCTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHITHH, SBISIOIIAXCS
CHUCTEMHBIMM I OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHaIN3, CHUHTE3, KIacCuPUKaIsi, TMEePUOJUIHOCTh, HAOMIONEHNE,
JKCIIEPUMEHT, MOJIEJINPOBAHUE, U3MEPEHUE, SBIICHHE.

du3nka: Marepus, SHEPIHs, Macca, aToM, AIEKTPOH, NPOTOH, HEUTPOH, HOH,
W30TOIl, PaJIMOAKTUBHOCTh, MOJICKYJIA, JHEPIETUUECKUIN YPOBEHb, BELIECTBO, TEIIO,



00BEM, arperarHoe COCTOSHHE BeIIeCTBa, (DM3WUYSCKUE BEIMYHMHBI M CIHMHHUIIBI UX
WU3MEPEHHUS, CKOPOCTb.

buonorus:  kierka, opraHu3M, DJKocuUcTeMa, Owuocdepa, Makpo- U
MHKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEIIICCTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOpHBIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pECYPCHI.

TexHonorus:: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJIyprus, MPOU3BOACTBO
CTPOUTEINIBHBIX MAaTepuajoB, CEJIbCKOXO3IMCTBEHHOE NPOU3BOJCTBO, NHUIIEBAs
MPOMBIIIJIEHHOCTh,  (papMalleBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IMPENaparoB, MNPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTECpPHUAIIOB,
3JEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



INIJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3VJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
0o0y4JaromMMHCsT TPOrpaMM  CpeaHEero o01mero o0pa3oBaHUsl (JIUYHOCTHBIM,
METaNnpeIMEeTHbIM U MNpeaAMeTHbIM). HaydHo-MeToaudeckol OCHOBOWM ISt
pa3pabOTKH TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOTPAMM CPEIHEro OOIIero
00pa3oBaHUs SABJISIETCA CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

B cooTBeTcCTBUM C CHCTEMHO-IIEATEIPHOCTHBIM IOAXOIOM B CTPYKType
JUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS MpeaMeTa «XUMHs») Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BBIACICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAaHME OOYYaIOIIUMHUCSA POCCUHCKON TpakAaHCKOM WJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIIEHUIO;

HaJIMyue MOTUBAIIMU K 00yUYEHUIO;

1[eJICHANIPABIEHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUN JTUYHOCTU HAa OCHOBE
KITFOYEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAJAUIIMA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOYyYaloIIMXCA PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHM, MPHUCYIIUMHU 1ETOCTHOM
CUCTEME XMMHYECKOT0o 00pa30BaHus;

HaJU4He MPABOCO3HAHUS YKOJIOTHYECCKON KYIBTYpPhl M CHOCOOHOCTH CTaBHTh
1EJTU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHMS MpeaMeTa «XUMUsS» TOCTUTAIOTCS B
CIUHCTBE YYEOHOW ¥ BOCHHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U ujea’aMd POCCHMCKOTO TpakJAaHCKOrO OOIIECTBAa, MPUHSATHIMU B OOIECTBE
HOpMaMd ¥  TpaBWIAMH  TOBEIEHUSA, CHOCOOCTBYIONIUMHU  MpOIeccaM
CaMOIIO3HAHUs, CaMOpa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00y4Jaronuxcs.

JInyHOCTHBIE  pe3yabTaTbl OCBOCHHS INpeaMeTa «XUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTH OMbBITA TO3HABATEILHOW U MPAKTUYECKON JEATEIbHOCTH
o0OyJaromuxcsi o peanu3alii IPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTu:

1) rpamaaHCKOr0 BOCIIUTAHUS:

OCO3HAHUSI 00YyYAIOIIMMUCS CBOMX KOHCTHTYIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)KEHUSI K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLMAJIbHBIX HOpPMax U MpaBWIaX MEXKIUYHOCTHBIX
OTHOILICHHI B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM [IESITENIBHOCTH TIPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATENbHBIX 3aJ1a4, BHIIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JIPYTUX P aHATU3€ PA3IMUHbIX BUJIOB YUCOHOM NESITENHHOCTH;

2) NAaTPUOTHYECKOT0 BOCITUTAHMS:

LHEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAyYHOMY HACJIEAUIO
OTE€UECTBCHHOM XHUMUU;



YBaXEHUSI K TPOIECCY TBOPYECTBA B O0NIACTH TEOPUU M TPAKTUIECKOTO
NPUMEHEHUSI XMMHH, OCO3HAHHS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yJIbTaT
JUIMTENIbHBIX ~ HAOMIOACHHM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  TTOMCKOB,
MOCTOSIHHOTO TPy/ia YUYEHBIX U MTPAKTUKOB,;

MHTEpeca U T03HABATEJIbHBIX MOTHBOB B IMOJYYEHUH U TMOCIEIYIOIIEM
aHanu3e MHGOPMALMKU O TEPEAOBBIX JOCTHKEHUAX COBPEMEHHOM OTE4eCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOTO CO3HAHMS, ITUUECKOT0 TIOBEICHHUS;

CIIOCOOHOCTHU OIIEHUBATh CUTYaIlMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE TIOBEICHHE U TOCTYNKHA CBOUX TOBApHIIEH C
MO3UIIMY HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHE IOCIEICTBHA AITHX
MIOCTYIIKOB;

4) dopMuUpOBaHUSA KYJIbTYPbI 310POBbSI:

MOHUMAaHUsl ILIEHHOCTEM 3I0poBOro M 0Oe3omacHoro ooOpas3a >KH3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pH3MdYecKoMy M
MICUXUYECKOMY 37]0POBbIO;

coOmroneHnss TpaBwiI OE30MaCHOTO OOpaIIeHuss C BEMECTBAaMH B  OBITY,
IIOBCETHEBHOM KU3HU U B TPYAOBOU AEATEILHOCTH;

NOHUMaHUSl I[IEHHOCTH TPaBWJI HWHIUBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€301aCHOr0 MOBEJICHUSI B CUTYAIIUsX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHHS
AJIKOTOJIs, HAPKOTUKOB, KyPEeHHS);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKATHBHOH  KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIIbCKOM
NESTENLHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOM U  JIPYTUX BHJAX
NEeSATETLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCEIICHWH TMPAKTHUYECKUX 3a7a4d
COIIMAJIbHOW HAIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYEHUIO MpodecCuil pa3IndyHOTO PO/ia, B TOM
YHUCJIC Ha OCHOBE IPUMECHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUH;

YBaKECHHUS K TPYILY, JIOASIM TPy/Ja U pe3ysibTaTaM TPYIOBOM NeITebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIWBHUAYaJIbHOM TPaeKTOPUU
oOpaszoBaHus, Oyayiied mnpodeccuu W peanu3aliid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, UHTEPECOB U
noTpeOHOCTEH 00IIecTRa;

6) IK0JIOrM4eCKOr0 BOCIIMTAHUS

HKOJIOTUYECKH IIEJIECOO0PA3HOTr0 OTHOIICHHS] K MPUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU Ha 3eMJIe;

MOHMMAHUSl TJI00AJBHOTO XapakTepa SKOJOTHYECKUX MpoOJeM, BIUSHUS
HKOHOMUYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATILHOM CpeIbl;

OCO3HAHUSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JIOCTIDKEHUNW XUMHH IS
pelIeHus BOMPOCOB PAlIMOHAIIBHOTO MPUPOIOTIOIH30BAHMUS;



AKTUBHOIO  HENPUATHS  JOCUCTBUH, MPUHOCSAIINX BpEI  OKPYKaKOIIEH
OPUPOIHOM Cpele, YMEHHUS MPOTHO3MPOBATh HEOIArONPHUSATHBIE SKOJIOTHMYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEAOTBPAILATH HUX;

HaJU4Msl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHUS, YKOJOTUYECKON KYJIbTYPBI,
ombITa NEATEIbHOCTH DKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMM B TIO3HABATEJIbHOW, KOMMYHHUKAaTUBHOM M COLMAIBHOU
IOpaKTUKE, CHOCOOHOCTH M YMEHHUS AaKTHMBHO IPOTUBOCTOSATH HUJCOJOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKY;

NOHUMaHUS cHeluUKH XUMUM KaK HayKd, OCO3HaHUsA €€ poJlihd B
(opMHUpPOBAaHUHN PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOIO
IpECTaBIeHUs 00 OKPYXAIOLEM MHUpPE KaK O €AMHCTBE IMPHUPOJABI U YEIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH NpoOJieM COXpaHEeHUs
IPUPOIHOTO PABHOBECUS;

yOeKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU I COBPEMEHHOM
UMBWIN3AaLUA: B €€ TyMaHHCTHYECKOM HAINpPaBICHHOCTH W Ba)XHOM pOJIM B
CO3/IaHUH HOBOW 0a3bl MaTEpHAILHON KYIBTYPBI, PEIICHUHU TI00aIbHBIX MPoOIeM
YCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, JHEPTETUYECKOW, NMUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00ECIEYEHUU YCIOBUMN
YCIIELIHOTO TPYJa U SKOJOTUYECKU KOM(OPTHOM KU3ZHU KaXkI0r0 UjIeHa 00IecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: TOHMMAaHUsA CYIIHOCTM METOOB
MO3HAHUS, HUCITONb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh
NoJy4yaeMble 3HAHUA JUIsl aHalM3a U OOBSICHEHUS! SIBICHUN OKPYXKAIOLIEro MUpa U
IPOUCXOASAIINX B HEM M3MEHEHUH, YMEHHUSA JIeJIaTh 000CHOBAaHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4yHbIX (AKTOB M HUMEIOIIMUXCS JAaHHBIX C UEJIbI0 MOITYyYEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIB30BaTh XMMHWYECKHAE 3HAHUA IS
penieHus NpoobieM B peabHbIX KU3HEHHBIX CUTYaIlUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPBIBHOMY OOpa3oBaHUIO U
caM0o00Opa30BaHMI0, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHUN [0 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH;

WHTEpeca K 0COOEHHOCTSM TpyJa B pasiuyHbIX cepax mpodeccnoHaTbHON

NEATEIIbHOCTH.
METAHIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaThl OCBOSHHUS Y4YEOHOTO mpeameTa «XuMus» Ha
YPOBHE CPEeIHEro 00IIero 00pa3oBaHUs BKIIFOUAOT:

3HAYNMBbIE it GOpMHpPOBaHHS ~ MHUPOBO33pEHUS  00ydJaroUIUXCs
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOICHAYYHBIC TTOHITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpAa H CHENU(HUKYy METOJOB ITO3HAHWS,
UCTIOJh3yEeMbIX B €CTECTBCHHBIX Haykax (Marepusi, BEIIEeCTBO, SHEPIHs, SBICHUE,
polecc, CUCTeMa, Hay4HbIN (haKT, TPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, KCCIE0OBAaHUE, HAOMOICHNE, U3MEPEHUE, IKCTIEPUMEHT U IPyTHE);



yYHUBEpCaJIbHbIC y4eOHbIE ACHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PEryIATUBHBIE), oOecreynBaroIme (dbopMupoBaHue (GYHKUMOHAIBHOM
IPaMOTHOCTH M COLTMAJIBHON KOMIIETEHIINH 00y4aroLINXCs;
CHOCOOHOCTH o0y4Jarommxcs UCIOJIb30BaTh OCBOEHHbBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA M YHUBEpCAJIbHbIE yueOHBIE
JENCTBUS B II03HABATEIILHON U COLUAJIbHOM IMPAKTHKE.

MeranpeIMeTHbIE PE3yabTaThl OTPAXAKOT OBJIAJCHHE YHHBEPCAIBbHBIMU
y4eOHbIMU  IO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH U  PETYIATHBHBIMU
JIEUCTBUSIMH.

OBnagenune YHHBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMHU
AefCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHeE TeHCTBUSI:

CaMOCTOSITENIbHO  (pOpMyNIMpOBaTh M aKTyaJlU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAENITh MLeNd JeATEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUU HUX
JOCTH>KEHHSI, COOTHOCHUTD PE3YJIBTAThI AEATEIBHOCTH C ITOCTABIECHHBIMU LEISIMU;

UCIIOJIb30BaTh NPH OCBOCHHHM 3HAHUU NPHEMBI JOTUYECKOTO MBIIUICHHS —
BBIICNIATh XapaKTEpHbIE NMPHU3HAKH TMOHATUA W YCTAaHABIMBAaTh UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUA JUIsl OObSICHEHUSI OTJENbHBIX (PAKTOB U
SIBJICHUIM;

BBIOMpATh OCHOBAHMS M KPUTEpUU [UIS KIAacCU(UKAMU BELIECTB M
XAMUYECKUX PEAKIIUN;

YCTAHABIMBaTh NPUYUHHO-CIEICTBEHHBIE CBA3M MEXKIY H3y4aeMbIMH
SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXJIeHUs (MHIYKTHBHbBIC, J€AyKTUBHbIE, IIO
AHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTHBOPEYHS B PaccMaTpUBAEMbIX
SABJICHUSX, (POPMYJIMPOBATH BHIBO/IBI U 3aKIIIOUEHUS;

OPUMEHATH B MPOLECCE MMO3HAHUS, UCIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBbIE) MOZEIH, TPE0OPa30BHIBATh MOJICIIbHBIEC MPEACTABICHUS — XUMUYECKUN
3HaK (CHUMBOJ) J€MEHTa, XUMHUUYecKas (opMyJia, ypaBHEHHE XUMUYECKON peakuu
— IPU pelIeHUH Y4YEeOHBIX MO3HABATENIbHBIX U NPAKTUYECKUX 3a7ad, NPUMEHSTH
Ha3BaHHBIE MOJIEIbHBIE MPEACTABICHUS ISl BBISABICHUS XapaKTEPHBIX MPHU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeN0BaTeIbCKUE TeHCTBUSI:

BJIaJ€Th OCHOBAMHM METOJIOB HAy4YHOIO ITO3HAHMS BEIIECTB M XMUMHYECKUX
peaKLui;

(opMynupoBaTh LENH U 33J1a4ud UCCIIE0BaHMs, UCII0Ib30BATh MOCTABICHHbIE
U CaMOCTOATEIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTa
MO3HAHUSA W OCHOBBI JUJIi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHMIA;

BIAJE€Th HABBIKAMU CAMOCTOSTEIBHOIO IUJJAHUPOBAHMS M IPOBEICHHUS
YUYEHHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBAaTh YMEHMS HAOIIOAATh 3a XOAOM
IPOLECCA, CAMOCTOATEIBHO IPOrHO3MPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
00001IEHHS 1 BBIBOJIBI OTHOCUTENIBHO JOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJIATh 00OCHOBAaHHBIN OTYET O POAEIaHHOM padoTe;

npuoOpeTarb OMNBIT YYEHUYECKOHM HCCIIEJOBATENbCKOM U MPOEKTHOM
JESITEeIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY



IOUCKY METOJOB pEIIEHUS TMPaKTUUYECKUX 3aJlauy, MNPUMEHEHUIO pPa3INnYHBIX
METOJIOB MO3HAHUSI.

3) pabora ¢ uHpopmanmei:

OpPUEHTHPOBATHCSA B pa3INMYHbIX MCTOYHHKAX uHbopMaIH
(Hay4HO-TIONYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COJEp)KAaHUs, CIPABOYHBIE
nocobusi, pecypcsl HTepHETa), aHAIN3UPOBAaTh MH(OPMALIMIO Pa3IMYHbIX BUOB
U (QOopM TpencTaBiICHUsl, KpPUTHYECKH OLEHUBaThb €€ JIOCTOBEPHOCTh H
HENPOTUBOPEUYNBOCTD;

(opMynupoBaTh 3ampochl U NMPUMEHATh PA3NUYHBIE METOIBI IIPHU MOUCKE U
orbope uH(pOpPMAMHK, HEOOXOAUMOW JUIS BBINOJHECHHS Y4YeOHBIX 3ajad
OITPEIIECIIEHHOTO THUIIA;

npuoOpeTarb ONBIT HCHOJIB30BAaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U pa3INYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHMAIbHYIO  (OpMYy  IPEACTABICHHUS
uHpopmaluu (Cxembl, TpadUKu, 1UarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KAUE€CTBE CPEJCTBA MPU padOTE C XUMUUECKON
uH(pOpPMALIME: MPUMEHATh MEXIpeaIMeTHbIE ((U3HMYEeCKHEe M MaTeMaTHYECKHUE)
3HAKW U CUMBOJIBI, (POPMYJIbI, a00peBUATypbl, HOMEHKIIATYPY;

UCMOJb30BaTh U  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CpECTBA
HaAIVISIAHOCTH.

OBiageHne yHUBePCAJIbHBIMM KOMMYHUKATUBHBIMHM 1eICTBUSIMU:

3aJ]aBaTh BOIIPOCHI IO CYILIECTBY OOCY/1aeMOil TeMbI B XOJl€ AHAJIOra U/Uiu
IUCKYCCHUW,  BBICKAa3pIBaTh  UAeH, (HOPMyIUpOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS MPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN pEe3y/IbTaTOB IO3HABATEIBHOW JIEATEIBHOCTH,
MOJTyYEHHBIX CaMOCTOSITEJIBHO UJIM COBMECTHO CO CBEPCTHHKAMU IPH BBITOJIHEHUH
XUMUYECKOTO KCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluu yueOHOro npoekra u (opMyaupoBaTh BHIBOJIBI
[0 pe3yJibTaTaM NPOBEAEHHBIX HCCIENOBAHUN IMyTEM COMIACOBAaHUS MO3ULUN B
x07ie 00CYX/IeHUSI 1 0OMEHa MHEHUSIMU.

OgilaieHHe YHUBEPCAJIbHBIMHU PeryJisiTUBHBIMH JeHCTBUSIMU:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYLIECTBIATh CBOK IO3HABATENIbHYIO
NEeSATENbHOCTh, ONpeAeNsisi €€ Lelu U 3a7add, KOHTPOJUPOBATh U IO MeEpe
HEOOXOAMMOCTU KOPPEKTHUPOBAaTh MpEAJaraeMblil aaroput™M JEHUCTBUH IpHU
BBIMIOJIHEHUN YYEOHBIX M HCCJIENOBATEIbCKUX 3a/]a4, BbIOMpaTh Haubomee
3¢ PexkTUBHBIN crocod HX peleHuss ¢ y4ETOM TMOJMYy4YeHHUsT HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CaMOOLICHKH.

IHPEJMETHBIE PE3YJ/IBTATbI
10 KITACC

Hp CAMCTHBIC  PE3YJIbTATBI OCBOCHHUA  KypCa « OpFaHquCKaH XUMUA»
OTpaXaroT:



chOpMHUPOBAHHOCTh  NIPEACTABICHUNA O XUMHYECKOM  COCTAaBIISIOMICH
€CTECTBEHHO-HAyYHON KapTUHBI MHUpPa, POJIM XUMHM B TIO3HAHWU SIBIICHUU
npupoasl, B  (GOPMUPOBAHWUU  MBINUICHUS W KYJIBTYpbl  JUYHOCTH, €€
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHHS TIPAKTHYSCKUX 3a]1a9
U 9KOJIOTUYECKH OOOCHOBAaHHOTO OTHONIIEHHUS K CBOEMY 3J0POBBIO U MPUPOAHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XHMMHUYECKHMX  3HAHWUM, KOTOpas  BKIIKOYAET:
OCHOBOIOJIATAIOIINE TOHATUS (XMMUYECKUH DSJIEMEHT, aToM, DJJIEKTPOHHAs
000J10uKa aToMa, MOJIEKYJla, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMHYECKasI
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJSpHAas
Macca, MOJISIpHBIN 00BEM, YIIIEPOAHBIN CKeNeT, PyHKIMOHANIbHAS TPYyIIa, paauKal,
WU30MEPUSI, U30MEPBI, TOMOJIOTHYECKUI PsJl, TOMOJIOTH, YIIIEBOAOPOIbI, KUCIOPO U
a30TCOACPKAIIME COCAUHECHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU M 3aKOHBI (TEOpPHUsSl CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3ak0H COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH; MHUPOBO33PCHUYECCKHUE 3HAHUS,
JIeXKaIKEe B OCHOBE ITOHMMAHWUS NPUYMHHOCTA WU CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (DAKTOJIOrMYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U
0€30macHOM HCITOJIb30BAaHUHM BAKHEHIITUX OpPraHWYECKUX BEIIECTB B OBITY M
MPAKTUYECKON JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHbIC MPU3HAKU TTOHSTHH,
yCTaHABJIMBAaTh MX B3aHUMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSITHS TPHU
ONMCAHUHU COCTaBa, CTPOEHHUS U MPEBPALICHUN OPraHUYECKUX COEUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUN HCMOJIB30BaTh XUMHUYECKYH) CHUMBOJIUKY JJISI
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysT  OpraHMYECKMX BEIIECTB W ypaBHEHUH XUMHYECKUX PpEaKIui,
M3TOTaBJIMBAaTh MOJEIM MOJIEKYJ OPraHUYE€CKUX BEIIECTB JI WJUIIOCTPALUU UX
XUMHUYECKOTO ¥ TPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJJICKHOCTh H3YYEHHBIX
OpPraHUWYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpyIne CoeAuHEHUH (YIJIEBOAOPOMABI, KHUCJIOPOA U a30TCoAepKaIlue
COEMHEHUSI, BBICOKOMOJICKYJISIDHBIE COEIUHEHHMs), JaBaTb HMM Ha3BaHUSA MO
cucrtemarnueckoir HomeHknarype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIE
Ha3BaHUS OTACIBHBIX OPraHUYECKUX BEIISCTB (PTUJICH, IMPOMMWIICH, AalleTUJICH,
ATWJICHIIIMKOIb, TIWIEPUH, (eHod, Gopmanbaerus, arneTanbIeThi, MypaBbUHAS
KHUCJI0Ta, YKCYCHasl KUCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCIIOTA, IIIFOKO34,
bpyKTO3a, KpaxmMall, IeJUTFI03a, TIIHUIUH);

c(hOpMHPOBAHHOCTh YMEHHUS OMNPENESATh BHIBl XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COEAMHEHUSX (OIMHAPHBIC U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUsI TPUMEHSATH TIOJIOKEHUS TEOPHH CTPOCHUS
opranndeckux Bemects A. M. BymiepoBa 11 00bSICHEHHS 3aBUCUMOCTU CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUSI MAaCChl BELIECTB;

chopMUPOBAaHHOCTh ~ YMEHHMM  XapaKTEepHU30BaTh  COCTaB, CTPOCHHE,
bU3UYECKUEe W XHMHYECKHE CBOMCTBA THIUYHBIX IIPEACTABUTEIICH pa3IWYHBIX
KJIACCOB OPTraHMYECKUX BEIECTB (METaH, 3TaH, JTWJIEH, MPOMWICH, alleTUJIEH,
oytamueH-1,3, metunoOyraaueH-1,3, OeH30J, METaHOJ, 3TaHOJ, ATUJICHIJIUKOJb,
rIuiepuH, (EHoNd, areTaabJIeru, MypaBbHHAs M YKCYCHas KHCIJIOTHI, TIIFOKO3a,



KpaxMall, [eJUII0103a, aMUHOYKCYCHasi KUCIIOTa), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HHUMH YPAaBHCHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIHM C
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyII;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaThb MCTOYHUKH YTIEBOJAOPOTHOTO
ChIpbs (HE(QTh, IPUPOIHBIN I'a3, Yroyb), CIOCOObI UX NMEPEPAOOTKU U MPAKTUYECKOE
IpUMEHEHUE POAYKTOB MEePepadOTKU;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHHUS TI0 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA HMCXOAHOTO BEIIECTBA WJIM IPOJIYKTa
peakiy MO U3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJHBIX
BEILIECTB WJIU IPOLYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METOJ]aX HAy4YHOTO MO3HAHUS, UCTIONb3YEMbIX B XUMUU MPU U3YUYEHHUH BEIIECTB U
XUMUYECKUX sIBJICHUN (HAOMIOfeHUE, N3MEPEHHUE, IKCIIEPUMEHT, MOJICTTUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUSA JJis1 TPUHITUS pEUIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsIX, CBSI3aHHBIX C BEHIECTBAMU U UX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUUECKOM
NOCyZI0M W Ja0OpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IMpaBmia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIMOTHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH U  BBIMOJHITH XUMHUYECKUM
IKCIIEPUMEHT (IIPEBPAILICHHS] OPTAHUUECKUX BEIIECTB IIPU HarpeBaHUU, MOJTyUEHUE
STUJIEHA U U3Yy4YEHUE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIMU OPraHUYeCKUX
BEILIECTB, JAcHATypalus OEJKOB IMpH HarpeBaHWUM, IIBETHHIE PEAKIMU OCJIKOB) B
COOTBETCTBHHM C TMpaBUJIAMU TEXHUKH OE€30MAaCHOCTH TIPH OOpaIleHUU C
BEIIECTBAMH U JTAOOPaTOPHBIM OOOPYIOBaHHEM, MPEICTABIATh PE3yAbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucHh YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopmMyIMpoBaTh BHIBOJBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTUUYECKUA AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMALIMIO, TOIYYaeMyl U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmanuu, UHTepHET U ApyTuX);

chopMUpPOBAaHHOCTH ~ YMEHMH  coOJOoAaTh  MOpaBujia  SKOJIOTHYECKHU
1EJIeCO00Pa3HOro MOBEAEHUS B OBITY W TPYIOBOM JEATENbHOCTH B UENIIX
COXPAHEHHSI CBOETO 37I0POBbS M OKPY>KaIOIIEW MPUPOAHOWU Cpenbl, OCO3HABATh
OMAacCHOCTh BO3JICHCTBUS HA KUBbIE OPTraHU3MBbI OIMPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMAas cmbici mokazatens [IJIK, moscHsITh Ha mpuMepax CIOCOOBI
YMEHBIIEHUS] U TMPEAOTBPAIICHUS WX BPEIHOTO BO3ACUCTBUS HA OpraHU3M
YEJIOBEKa;

U1 0Oy4YarolIuXxcsi ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUSA BEUIECTB U
XUMHUYECKUX SIBICHUIM;

JUISL  CHENbIX U CHa0OBUIAIIUX OOYyYaloIIMXCA: YMEHHUE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy o0Oo3HaueHud JI. Bpaiins juis 3amucu XuMUYECKHX

dbopmy.
11 KJIACC



[IpenmetHble pe3yabTaThl OCBOEHUsI Kypca «OOIas W HEOpraHWYecKas
XUMHUSD» OTPAXKakoT:

c(hOPMHPOBAHHOCTh  NPEJCTABIECHUH: O XUMHUYECKOM  COCTaBIAIONICH
€CTECTBEHHO-HAyYHOM KapTHHBI MHpPa, pPOJIM XUMHM B TIO3HAHWUU SIBIICHUH
npupoasl, B  (GOPMUPOBAHUU  MBIIUICHUS W KYJIBTYpbl  JIMYHOCTH, €€
(GYHKIIMOHAIBHONU TPAMOTHOCTH, HEOOXOUMOM ISl pellIeHUs TPAKTUYECKUX 3a/1a4
¥ DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TIOHIATHS (XMMUYECKUM JJIEMEHT, aroMm, HM30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOUTANM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBA3b
(KOBaJICHTHAsl, HOHHAs, METAJUIMYECKasl, BOAOPOIHAS ), KPUCTAJUIMYECKAs PEIIETKA,
TANBl ~XUMHYECKUX  PEAKIMUH, pPaCTBOP, OJICKTPOJIUTBI, HEIICKTPOJIUTHI,
ANIEKTPOJUTUYECKAsT JAUCCOLMAIMS, OKHUCIUTENIb, BOCCTAHOBUTEIbL, CKOPOCTH
XUMHUYECKOW pEeaKluu, XUMHUYECKOE PAaBHOBECHE); TECOPHUH U 3aKOHBI (T€OpHs
3NEKTPOJUTHYECKOM Aucconuanuu, nepuoanueckui 3axkon [[. M. Menpaeneena,
3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS YHEPIUU
Ipy XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJWUYECKHM SI3BIK XUMUHU,
MHPOBO33PEHYECKAE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAaHUS NPUYMHHOCTU H
CHUCTEMHOCTH XUMHUYECKUX SIBICHUM, (PAKTOJIOTHYECKUE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOTYYEHUU U O€30IaCHOM MCIOJb30BAHUH BAKHEHIITNX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECCKOU JIEATCITLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHbIC TMPU3HAKU TTOHSTHH,
YCTAaHaBIIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME IOHSITHUS IPU
ONMCAHUH HEOPTaHMYECKUX BEIIECTB U UX MIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHUN HCMOJIB30BaTh XUMHUYECKYH) CHUMBOJIUKY JJISI
coctaBieHus: (GopmMyn BeHmIECTB M  ypaBHEHUH XMMHUYECKUX  PEaKIIH,
cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTIEIbHBIX
HEOPraHUYEeCKUX BeHIeCcTB (YrapHblil ras, YIVIEKHCIBIMA Ta3, aMMHAaK, TaméHas
U3BECTbh, HETAIIEHAS] U3BECTh, MIUTHEBAS COMIA, IUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSIX PA3JIUYHOIO COCTABA, BHUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAs, METaJNInuecKasi, BOJOPO/IHAS) B COCIMHEHUSAX, TUII
KPUCTAUNIMYECKOW PEMIETKM KOHKPETHOTO BEMIECTBA (aTOMHAs, MOJEKYIsIpHas,
WMOHHAs, METAJUIMYECKasi), XapaKTep Cpebl B BOAHBIX PaCTBOPAX HEOPTraHUUECKUX
COCJIMHCHUH;

c(hopMHPOBAHHOCTH YMEHUU YCTAaHABIINBATh MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNPEeIEHHOMY KJacCy/TpyIine
COeIMHEeHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICT NEPUOAMYECKOrO 3aKoHa /.
N. MenneneeBa U J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILILYI0, OObICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHHUE
aTOMOB XMMHUYECKUX »dieMeHTOB 1—4 mnepuomoB Ilepunoguueckoir cucTteMsl
xumuueckux oanemeHTtoB J[. M. MeHnneneeBa, uCnonb3ysd IOHATHS «S-, P-,



d-anexTpoHHbIE opouTaTMy, «IHEPreTUYECKUe YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHCHHUS CBOWCTB XMMHYECKUX DJIEMEHTOB U UX COCIMHCHHM
no nepuogam u rpynnam [lepuonnyeckoil cucreMbl XuMuyeckux 3neMenToB /1. U.
Menpeneena;

chopMUPOBAHHOCTh yYMEHUW  XapakTepu3oBaTh (OMHCHIBaTh)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOJITBEPK/IaTh CYIIECTBOBAHWE TEHETUYECKON CBSI3UM MEXIy HEOPTaHUYECKUMU
BEIIECTBAMH C TTOMOIIBI0 YPAaBHEHUH COOTBETCTBYIONIUX XUMHUUECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKIUU IO
pa3NUYHBIM TMPU3HAKAM (YUCITy M COCTaBYy PEarupylonuX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTENEHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKIny, y4acTHIO KaTajau3aropa);

c(hOpMHPOBAHHOCTh YMEHUH COCTABJISATh YPaBHEHHUS DPEAKIUNA Pa3TMUHBIX
THUIIOB, TIOJTHBIE W COKPAIIEHHBIE YPAaBHEHUS PEAKIIUi HOHHOTO OOMEHa, yIUTHIBAs
YCJIOBHSI, TIPH KOTOPBIX 3TH PEAKIIMH UIYT JIO KOHIIA;

c(hOpMHPOBAaHHOCTh YMEHHUM TPOBOAUTH PEAKIMH, MOATBEPIKIAIOIIHE
Ka4eCTBEHHBIM COCTaB pa3IMYHBIX HEOPTaHWYCCKUX BEIIECTB, pPaCIO3HABATh
OTIBITHBIM TyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BEILIECTB;

c(hopMHPOBAHHOCTH yMEHUN PacKphIBaTh CYIITHOCTh
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA  IMOCPEACTBOM  COCTaBJICHHS
AIIEKTPOHHOTO OajaHCa ATUX PEaKIIHA;

c(hOpMHPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUCCKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3aencTBus (mpunuun Jle llarense);

c(hOpMHPOBAHHOCTh YMEHHM XapaKTePHU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE IMPOMBIIUICHHOTO IONMYYEHHUS CEPHON KHCIIOTBHI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAyYHBIX MPUHIIMIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUIECKOTO MPON3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHHH IPOBOJUTH BBIYMCICHHS C HCIOJIb30BaHHEM
MOHATHUSL «MaccoBasi JIOJisl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPY XUMHYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WU O0ObEMY OJHOIO M3 YUYaCTBYIOIIMX B PEaKIuu
BEIIECTB, TEIUIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEIIECTB, IPEBPAIICHHS H COXPAHEHUS SHEPTHH,

c(hopMUPOBAHHOCTh YMEHHI COOMIOAaTh MpaBUiia MOJIL30BAHUS XUMUUECKOM
nocynod M JabopaTopHbIM OOOpYIOBaHHEM, a TakKXKe MpaBuia OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH IO BBIMOTHEHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OTIBITOB;

c(hOPMHPOBAHHOCTh YMEHHMM TUIAHUPOBaTb M BBHIMOJIHATH XUMHUYECKHM
OKCIIEPUMEHT (pa3JIOKEHHE TMEPOKCHIa BOAOPOAA B MPUCYTCTBUHM KaTaau3aropa,
OMpEeNIeNICHUEe Cpebl PACTBOPOB BEHIECTB C IMOMOIIBIO YHHUBEPCAIHLHOTO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIlu,
peaky HMOHHOTO OOMEHa, KaueCTBEHHBIC pEeakinu Ha Ccyabdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIICPUMEHTAIBHBIX 3aJ1a4 10
TeMaM «Metamibey u «Hemeramnb») B COOTBETCTBUM C MPAaBWIAMH TEXHHUKH
0€30MacHOCTH MpU OOpaIEeHUH C BEIIECTBAMHU U Ja0OpaTOpHBIM 000PYIOBAaHUEM,



OPECTaBIATh pEe3yJAbTaThl XMMHYECKOTO JKCIepuMeHTa B (opMe 3amucH
YPaBHEHUN COOTBETCTBYIOUIMX pEaKUM M (QOpMYIMpOBaTh BBIBOJbI HA OCHOBE
3TUX PE3YNbTATOB;

c(OpMUPOBAHHOCTh YMEHMH KPUTHUECKH AaHaJIU3UPOBATh XUMHUYECKYIO
uH(pOpPMALIMIO, TMOIYYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHHMKaIK, UHTEpHET U 1pyrux);

chopMUpOBAaHHOCTh ~ YMEHHMH  coOdogarh  MpaBujiIa  JKOJOTHYCCKH
LEJIeCO00Pa3HOro MOBEAEHUS B OBITY W TPYIOBOM [EATEIBHOCTH B LENISIX
COXpPaHEHUs] CBOET0 3J0pOBbS M OKPYKAIOLIEH NPUPOAHON Cpenibl, 0CO3HABATh
OMACHOCTh BO3JICHCTBHS HA JKMBBIE OPTaHU3MBbI ONPEACIEHHBIX BELIECTB, IOHUMAs
cmbicnt nokazarenss I[IJIK, mosicHATe Ha mnpuMepax crnocoObl yYMEHBIICHHUS H
NPEJOTBPAILECHUS X BPEAHOIO BO3ICHCTBUS HA OPTaHU3M YeJIOBEKA;

i 00y4yaroUuMXcsi C OrpPaHUYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IO3HAaHHSA BEUIECTB U
XUMHYECKUX SBJICHHUIA;

UIA  clenblX M cHaboBUIAMIMX OOyYaroIIMXCsl: YMEHHE MCIIOJIb30BaTh
penbedHO-ToUueuHyI0 cuctemy oOo3HaueHui JI. bpaiins nis 3anucu XMMHYECKHUX

dbopmyit.
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KonTponbnas
pabota

VYerHbIM onpoc

VYerHbIN ompoc

YeTHBII onTpocC
YeTHbII onpoc

[TpakTnueckas

pabota
VYerHbIH onpoc

VYeTHbII onpoc

[IpoBepounas
pabora
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14
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26

27

Apensl: 6eH301 1 TONyo1. TOKCHYHOCTH
apeHOB

I'eHeTnueckas CBS3b YIIIEBOAOPOIOB,
MPUHAISKAIINX K Pa3THYHBIM KJIaccam
[IpupoIHbIC HCTOYHUKH YTTICBOJIOPOJIOB:
MIPUPOJIHBIIA T'a3 U MOMyTHHIE HEPTSIHBIE Ta3bl,
HEe(Th U MPOAYKTHI €€ TIepepaboTKu
[IpuponHbIe UCTOYHUKH YTTIEBOJOPOJIOB:
MIPUPOIHBIN T'a3 U Oy THBIC HE(QTSIHBIEC Ta3bl,
He(dTh U IPOIYKTHI €€ mepepadboTKu

[TonyromoBas kKOHTpoOJIbHAs paboTa

[IpenenbHble OJHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoj. BogopoaHas cBs3b
MHOroaToMHbl€ CIIUPTHI: STUICHIJIUKOIb U
IIMLEPUH

@deHoI: CTPOCHHUE MOJIEKYIbl, GU3NYECKHUE U
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
Anprerufpl: GopMaIbAerul U aleTalbIerul.
AneTtoH

OnHOOCHOBHBIE ITpe/IeNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHas
[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIOTBI»

CreapuHoBasi U OJI€MHOBasI KUCIIOTHI, KaK
IIPEJCTABUTEININ BBICIIMX KAPOOHOBBIX KUCIIOT
MBpl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE JIEHCTBUE

CrnoxHble 3(Upbl KaKk IPOU3BOIHBIE
KapOOHOBBIX KHCIIOT. [ MIPOIIN3 CIOKHBIX
3¢hupos

XKupsl: ruponan3, NpUMEHEHHE,
Ouosoruueckas poiib )KUpOB

VYeTHbII onpoc
YerHbIM onpoc

VYerHbIl onpoc

VYeTHbIl onrpoc

KonTtponbHas
pabora
YeTHbII onrpoc
YcTHbIlM onpoc
VYerHbIM onpoc
VYerHbIl ompoc
YeTHBII 0nTpoC
[IpakTnueckas
pabota
VYerHbIl onpoc

VYerHbIl onpoc

YeTHBIN OonIpoC

VYerHbIl onpoc
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

VYreBoabl: cocTaB, KiIacCU(UKALIUS.
Baxueiime npencTaBUTeNn: NIFOKO3a,
bpykTO3a, caxaposa

Kpaxman u niemironosa kak npupoHbie
IOJIUMEPEI

AMWHBI: METUJIAMHUH U aHWJIMH

AMUHOKHCIIOTHI KaK aM(OoTepHbIe
OpraHUYECKHE COCUHEHUS, UX
O6uonorudeckoe 3HaueHue. [lentuast

benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS
OCHOBHbIE IOHATHUS XUMUHU
BBICOKOMOJICKYJISIPHBIX COCIMHEHUM
OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
[InacT™Macchl, KayqyKu, BOJJOKHA

Hrorosas koHTponbHas paboTa

VYeTHbII onpoc

VYerHbIN ompoc
YeTHbIM onTpoc
YeTHbII onpoc
VYerHbIl ompoc
YeTHBII onTpocC

VYeTHbI onrpoc

KonTtponbHas
pabora



Tema ypoka

XUMUYECKUN DIIEMEHT. ATOM. DJIEeKTPOHHAS
KOH(UTypalus aTOMOB

Ilepuonnueckuit 3akoH u [lepuonnueckas
chcTeMa XuMHU4ecKkux sneMmeHToB /. 1.
MeHneneeBa, UX CBA3b C COBPEMEHHOM TEOpUEUN
CTPOCHUS aTOMOB

BBoanast koHTponbHas paboTa

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKHUX EMEHTOB U UX COCIUHEHHI 10
rpynnaM u nepuojaaM. 3HaueHue
MEPUOJNYECKOTO 3aKOHA U CUCTEMBI
XUMHU4YECKHX aneMeHToB [[.J1. MeHneneena B
Pa3BUTHU HAYKH

Crpoenue BemiecTBa. XUMHUECKas CBA3b, €&
BH/JIbI; MEXaHU3MbI 00Pa30BaHUS KOBAJICHTHON
cBsi3u. BojioponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
Crenienp okuciieHus. BemecTBa MoJIEKyIsIpHOTO
1 HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsiTne o nucnepcHbIX cucteMax. ICTUHHBIE 1
KOJIJIOMJIHBIE pacTBOpbl. MaccoBast 101
BEIIIECTBA B PACTBOPE

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COEAUHEHM. [ eHeTnueckas
CBs3b HeOpFaHI/I‘-ICCKI/IX BCLICCTB, paBJII/I‘-IHLIX
KJ1aCCOB

Krnaccudukarus XuMHYECKUX PEaKIIHii B

HEOPraHWYECKOW U OPraHuYeCKOM XUMHUU. 3aKOH
COXpaHEHMS MacChl BEIIECTB; 3aKOH COXPaHEHUS

11 KVIACC

KoanuecTBo 4yacoB Jlara
M3VYEHH
Kontpoabubl IIpakTuyecku q ¥
e padoThI e padoThI
1

Buael, popMmsl
KOHTPOJIA

BBonnrelii Tect

YeTHbli onipoc

KonTponpHas
pabora

YeTHBIN o1poc

YeTHBIN O1poc

YeTHbli onipoc

YerHBIM onpoc

YeTHbl onipoc

YeTHBIN o1poc



10

11

12

13

14

15

16

17

18

19

20

21

U TIPEBPALICHUS SHEPTUU NIPH XUMHYECKUX
peakuusax

CxopocTtsb peakiuu. O0paTumble peaKiuu.
XUMHUYECKOE PaBHOBECHE

[TpakTrueckas padora Ne 1. «BausHue
pa3nUYHbBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOM
peakuum»

DnekTponutudeckas auccoruans. [loastue o
BoopoHOM Mokazarene (pH) pactsopa.
Peakumuu nonnoro oomena. ['maponus
OPraHWYECKHUX ¥ HEOPTaHUIECCKUX BEIICCTB

OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKITUH.
[TonsiTHe 00 AMEKTPOIU3E PACILIIaBOB U
pacTBOPOB coJieit

KontponwsHas pabora mo pazaeny
«TeopeTnueckue OCHOBBI XUMHUM»

Merauisl, ux nonoxenue B [lepruoguueckoi
CUCTEME XMMHUYeCKHX deMeHToB [1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB.
OO6mre Gpu3nUecKue CBOMNCTBA METAJIIOB

CrinaBel METaLIOB. DJIEKTPOXUMHUYECKUH sy
HanpsHKeHUH METaJIJIOB

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpui, Kamui, Kaablluid, MarHUH, aJIFOMUHUI )
U UX COeTUHEHUN

XUMHYECKHUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHNH

XHUMHYECKHE CBOMCTBA ITMHKA, JKejle3a U UX
COCTUHEHUH

[TpakTrueckas padorta Ne 2. "Pemenue
HKCIIEPUMEHTANBHBIX 33/1a4 [0 TeMe
«Meramib»"

Hewmerannel, nx nonoxxenue B [lepruoanueckon

CUCTEME XUMHUUYEeCKuX aneMeHToB Jl. H.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB

YeTHBIN O1poc

[IpakTnueckas
pabora

YeTHbli onipoc

YeTHbli onpoc

KontponpHas
pabora

YeTHbl onipoc

YeTHbli onipoc

YeTHBIN o1poc

YerHbli onipoc

VYeTHblli onipoc

[IpakTnueckas
pabota

YeTHbll onipoc
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32
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34
35

duznyvecKue CBONCTBA HEMETAJIOB.
AmtoTpornsi HeMeTaJuIoB (Ha IpuMepe
KHCIJIOpOAa, cepbl, pocdopa u yriepoaa)
XHWMHYECKHE CBOMCTBA raJOTEHOB, CEPHI U X
COCJIUHEHU I

XuMu4eckue CBOMCTBa a3oTa, pocdopa u ux
COEeIUHEHUN

XHWMHYECKHE CBOMCTBA yITIEPOAa, KPEMHHUS U UX
COCTUHEHUH

[IpuMmeHeHne Ba)KHENIINX HEMETAJUIOB U UX
COeIUHEHUN

O0001IeHEe M CUCTEMATHU3AIA 3HAHUH 10 TEME
«Hemeramb. BeruncieHus 1o ypaBHEHUSAM
XUMHUYECKUX PEAKIHUN U TEPMOXUMHYECKUE
pacy€Thl

[Tpaktuueckas padora Ne 3. «Pemenue
AKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe
"Hemeramuib"»

KontponsHaas padbora o remam «MeTtamib»y 1
«Hemetamib»

Heopranuueckue u opraHuuecKre KUCIOTHI.
Heoprannueckue u opraHum4ecKue OCHOBAHUS
AmM@doTepHbIe HEOPraHUYECKUE  OPTaHUYECKUE
coeuHeHus. [ eHeTnueckas CBsi3b
HEOPraHMYECKUX U OPTaHUYECKUX BEIEeCTB
Posnb xuMmum B 00€CIICUEHUH YKOJIOTHYIECKOM,
HHEPreTUYECKOM U MUIIEeBON 0E30MacHOCTH,
Pa3BUTUU MEAUIUHBI

[IpencraBnenus o0 OOIMX HAYYHBIX MPUHLIMIIAX
MIPOMBITIUICHHOTO TTOJTYYSHUS BaKHEHTITNX
BEILECTB

YenoBek B MUpPE BEUIECTB U MaTEPUAJIOB
XWMUA U 310POBbE YEIIOBEKA

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

35

YeTHbli onipoc

YeTHBIN o1npoc
YeTHbI onpoc
YeTHbli onipoc

YeTHBIN o1Ipoc

YeTHBIIM ompoc,
MPOBEPOUHAs
pabota

[TpakTnueckas
pabora

KonTponpHas
pabora

YeTHBIN o1poc

YerHBIN o1npoc

YceTHBIN O1Ipoc

YeTHbli onipoc

YcTHbIN onpoc
YeTHBIN o1poc






YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOIECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA

Xumust. I'abpuensu O. C., Octpoymos U. I'., CnaakoB C. A. Xumus, 10 knacc
(6a30BbIi) / AkiimonepHoe ob1ectBo «M3marenbeTBo [IpocBenienney;
Xumust. ['abpuensa O. C., Octpoymos U. I'., Craakos C. A. Xumus, 11 kmace
(6a30BbIi) / AkiinonepHoe oOmiectBo «M3marensetBo [IpocBenienuey;

METOANYECKHUE MATEPHUAJIBI J1JI1 YYUTEJA

O. C. TI'abpuensn, C. A. CnagxoB Xumusi. Paboune nporpammel. [Ipenmernas
nuHus yueOHukoB ['abpuensna. 10-11. ba3oBbiil ypoBeHb

O. C. I'abpuensn, A. B. fmrykoBa Metoanueckoe nocooue. Xumus. 11 kace.
bazoBsrii ypoBens - M.: Jlpoda, 2013

O.C.T'abpuensn, U. I'. Octpoymos, C. A. Cnaako Kuura jjist yaurens.
Xumus. 11 knace. ba3zoBeiit ypoBens - M.: JIpoda, 2013

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Xumust XuMu4eckas HayKa 1 00Opa30BaHKE B

Poccum http:// www.chem.msu.su/rus

Xumus u Kuzub — XXI Bek http:// www.hij.ru

lNazera «Xumus» U cCaT 11 yuurtens «5 uay Ha ypoK XUMHUMN)
http://him.1september.ru

ChemNet: mopran ¢pyHIaMEHTAIBHOTO XHMHUYECKOTO 00pa30BaHUs
http://www.chemnet.ru

AJIXUMUK: caiit JI.FO. Anuk6epoBoii http://www.alhimik.ru
OcHOBBI XUMHUH: 00pa30BaATEIbHBINA CAUT JIJISI IIKOJIbHUKOB U CTY/ICHTOB

http://www.hemi.nsu.ru

Xumust B OTKpBITOM KoJiemke http://www.chemistry.ru

WebElements: onnaitH-clipaBOYHUK XUMHUYECKUX JIEMEHTOB
http://webelements.narod.ru

BupryaneHas xumuyeckas mkosa http://maratakm.narod.ru
3aHuMarenbHasi XUMUS: Bce 0 MeTasuiax http://all-met.narod.ru

Mup xumuu http://chem.km.ru

Komnexnus «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBI) : XUMUS
http://experiment.edu.ru
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XuMust 1715l BCeX: WIUTFOCTPUPOBAHHBIE MaTepraibl IO 00IIEH, OpraHuIecKOl 1
HeopraHuveckoi xumuu http://school-sector.relarn.ru/nsm/

DnexTpoHHast OUOIMOTEKA IO XUMUU U TeXHHKehttp://him. 1 september.ru
[Tepuonuyeckas cucrema aneMeHToB http://periodictable.ru/

Periodic Videos http://periodicvideos.com/

Munepainsl 1 TopHble Toposbl https://catalogmineralov.ru/mineral/
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