


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEAHET0 00IIero o0pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peanu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MpOrpaMmbl MO XUMHUH, K ONPEACIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYEeHHS W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercs Xxumuueckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESIEHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTepHaTbHOM >KU3HU OOIIECTBA, a TaKXKe C Yy4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IIMBMIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBSA3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIMMBIM YCIIOBHEM YyCHEIIHOIO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOJUMYI0 UM I  BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas v HeEOpraHuueckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCEro  MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 ydeOHOro marepuajia u 0oOyCIOBIIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHHUH, & TAKKE O XUMHYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, pPacKpbIBalOT €€ PoJib B IO3HABATEIBHOW W IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCThb IMPUPOJHBIX SBICHHA IyTEM 3KCIIEPUMEHTAa U
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJOB JESATEIBHOCTU: pEUIeHUs NpobsieM, MOoHCKa, aHalu3a Hu
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs, TP OMPECICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKU, YCBOCHHUE W TMOHUMAaHHUE CYIIHOCTH TOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpErnoJaBaHNK XUMUU B OOJbIIEH CTENEHH OTHAETCS  MPEATNOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHHUS WX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAUCHWE I Pa3IUYHBIX BHIIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KH3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XWUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00aJIbHBIX MPOoOIieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYyYEHHBIX 3HAHWA MJII TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee yncao 4acoB, OTBEAEHHBIX /ISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI I10 XMUMHNN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3pabOTKU IMJIAHUPYEMbBIX PE3YJIbTaTOB OCBOCHUSI MPOrpamMM CpPEAHEro OOIIero
00pa3oBaHuUs SIBJSETCS CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIHUE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHUIO;

HaJM4Yue MOTUBAILIMU K 00YUEHHIO;



IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUN JTMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTb M CHOCOOHOCTH OOYyYaloIIUMXCsl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA yCTAHOBKAaMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUECKOT0 00pa3oBaHMsl;

HaJIM4KME MPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTH
LEIN U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pEe3yJbTaTbl OCBOEHHUs IpeaMeTa «XHMHSI» JOCTHTAlOTCS B
€IUHCTBE Y4eOHOM M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMU, COLIMOKYJIBTYPHBIMH, 1yYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO T'PpaKJaHCKOro OOIlecTBa, NPUHATHIMH B OOIIECTBE
HOPMaMM U TpPaBWIAMHM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOIIO3HAaHMUs, CaMOpPA3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c()OPMHPOBAHHOCTh OIbITa ITO3HABATEILHOM UM NPAKTUYECKON JI€ATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U IIpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPpU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4e€OHBIX M MO3HABATEJIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh M IPUHUMAaTb MOTHUBBI, HaMEPEHHUS, JIOTHKY U
apryMEHThI IPYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHUsI K TMPOIECCY TBOpPUECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/JIa YUYEHBIX U MPAKTUKOB;

MHTEpECAa M II03HABATEIbHBIX MOTHUBOB B IOJYYEHUU M TMOCIEAYIOIIEM
aHalin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMHU SBJICHUSIMHU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIIEGHUBATh CBOE IMOBEJACHUE M TOCTYIKH CBOMX TOBApHIIEH ¢
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OOpallleHHus C BEUIECTBAMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYIOBOH JEATCIHHOCTH;

MOHMMAaHUS IIEHHOCTH TIPaBUJI HHJIUBUAYAJIBHOTO M  KOJJIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUI W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
JIEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE ydYacTHE B pEHICHUH TMPaKTHUYCCKUX 3a]a4
COITMAJILHOM HAIIPaBJICHHOCTH (B paMKax CBOEI0 Kjacca, IITKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIAWBUIYyAIbHON TPaeKTOPHHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU IIeJIeCOOOPA3HOTO OTHOIIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAaHHUS HEOOXOJMMOCTH HCIIOJIb30BAHMS JIOCTIDKCHHH XUMHH IS
pelIeHrs BONPOCOB PAlMOHAILHOTO MPUPOIOTIOJIb30BAHMS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON TPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(OpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMU: B €€ TyMaHUCTUYECKOM HANpPaBICHHOCTH W BaXHOM pOJH B
CO37IaHMM HOBOM 0a3bl MaTepUaIbHOU KYJIBTYpHI, PEHICHUH II100aIbHBIX MpodsieM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIEIIHOTO TpyJa M SKOJIOTMYECKM KOM(OPTHOM JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B paslMyHbIX cepax mpodeccHoHaTbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDHI



MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS y4eOHOTO MpenMera «XUMUs» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPaKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD 00yJarommxcst UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

OsJaaaenue YHHUBEPCAJIbHbIMU Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh LENU JCITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C MTOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS JJISI OOBSICHEHHS OTISIbHBIX (PaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3yEMbIE B XUMHU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON
peakiuy — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCIEN0BATEIbCKHE ICHCTBHUS:

BJIAJECTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XUMHYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUsI U OCHOBBI JUIsl (POPMHPOBAHUS TMUIOTE3bl MO NPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOTO IIJJAHUPOBAHUS W IIPOBEICHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIbHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MHAOOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMalMK, HEOOXOAUMOW HJisi BBINOJHEHUS Y4eOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
XUMHUYECKOM HMHpOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMMU:



3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KJAaeMOW TEMBI B XOJ€ JUAJIOTa W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3aa4H;

BBICTYNIaTh C MPE3EHTALMEN pe3yJIbTaTOB I1O3HABATEIbHON JEATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIbI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

OBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsTHBHBIMHU ACHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTH CBOK IIO3HABATEIIbHYIO
NEATENBHOCTh, ONpeAeias €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEU NEATENBHOCTH Ha OCHOBE CaMOAHaIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpeameTHBIE peE3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHM
npupoasl, B (QOPMUPOBAHWUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIMMOM JIJIs1 pelIeHUs MPaKTUUECKUX 3a7a4
U 9KOJIOTMYEeCKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArarOIIMEe TOHATHA (XMMHUYECKHM 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTass U COKpall€HHas), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIMOHANbHAs Tpymia,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXALIUE COCAUHEHHUS, MOHOMED, MOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);



3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMUH, MHUPOBO33PEHUYECCKHE 3HAHUSA,
JeKalue B OCHOBE TOHWUMAaHUS TPHUYUHHOCTH W CHUCTEMHOCTH XWMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYEHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACSTEIBbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMCHHH BBISBIATH XapaKTEPHBIE MPU3HAKUA TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(OpPMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpali€HHON)
GbopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 10 HX COCTAaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIACcCy/Tpynne COequHEHUN (YyTJIeBOJOPOABI, KHCIOPOA M a30TCOACpPIKAIINE
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHCHUS), NaBaTh WM Ha3BaHUA II0
cuctematudyeckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHbBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
STWJICHTJINKOb, TJHIECPUH, (eHoN, (HopMaibIeTH, alneTaabIeTHI, MypaBbHHAsA
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHUSI TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bU3MYEeCKuEe M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTHUJICH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIALEePUH, (EHOJI, aleTalbJIerua, MypaBbUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WUTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKHUX PEAKIHHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(pTh, TPHUPOAHBIA Ta3, Yrojib), CIHOCOOBI WX TEPepadOTKu U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;



c(OPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakuu MO HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(OpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHHUN (HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMWYECKHE 3HAHUS JUISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/I0Ol U J1aOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMHM IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEBpalEHUs] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUH, TTOJTyUEHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KayECTBEHHbIE PEAKLUUHU OPraHUuYECKHX
BEIIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B (GopMe 3amucH YypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBAThH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHMH  cOOJNIOAaTh  MpaBWia  DKOJIOTMYECKU
1[€JIeCO00Pa3HOr0 TOBEIEHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEAOTBpAICHUS WX BPEIHOIO BO3JACHCTBHS Ha OpPraHu3M
YEJI0BEKa;

JUTsT 00yJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX II03HAHUS BEIIECTB H
XUMUYECKUX SIBJICHU;

JUISL CHENBIX W CHA0OBHIAAIIMX OOYYAIOIIUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitnst s 3amucu XUMHYECKHUX

dbopmy.



11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHH B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPHUIIATEIbHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(koBaJIeHTHas, MOHHAsI, METAILTMYECKAs, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TUMBl XUMHUYECKUX  PEAKUIHA, PpPacTBOp, IJCKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEaKIuu, XUMHUYECKOE pPABHOBECHE); TCOPUU U 3aKOHBI (TEOpHs
AIEKTPOJUTUYECKON Juccolmannu, nepuoanueckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUSl MacChl BEILECTB, 3aKOH COXPAaHEHUsS U MPEBPAILCHHS YHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUe B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(OPMHPOBAHHOCTh YMEHHUI HCIONb30BaTh XHUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAS COAA, MTUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUH OINpPEAENATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3IMYHOrO0 COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTNYECKasi, BOJOPOJIHAS]) B COCTMHECHUSX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJISpHasi,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpax HEOPTraHUYECKUX
COCJIMHECHUN;



chOpMHPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJJIEKHOCTh
HEOPraHUYECKUX BEILIECTB IO HX COCTaBYy K OIpPEeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHUH (MPOCThIE BEIIECTBA — METAJUIbI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKphIBaTh CMBICI MEPUOAMUECKOr0 3aKoHa /[I.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CcUCTEMBI
XxuMudeckux sjementoB JI. M. MennesneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAMHEHUMN
o nepuoAaM u rpynnam Ilepronnueckoil cucteMbl XUMUYECKHX 351eMeHToB /1. 1.
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  PaA3JIMUHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrolinxX BEIIECTB, TEIJIOBOMY
addekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
pEeaKInu, y4acTHIO KaTalanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPAaCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUIA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OaliaHca
ATHUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT pa3InyHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 pPaBHOBECHUSI
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOT0O MPOU3BO/JICTBA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCICHHUS C HCIIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B
IpU XUMUYECKHX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakilud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJIOM W J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJIHEHHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBAaTh U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEHUE MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTallh3aTopa,
ONPENENICHUE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHIMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha Cyinb(aT-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metaiey U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKH
0e30macHOCTH IpU OOpaIlleHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
OpPEICTaBISATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XMMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBUJia  AKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl U OKPYKAOIIEH MPUPOJHON Cpelbl, OCO3HABATH
OIACHOCTbH BO3/CHCTBUS HA J)KUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yYMEHBIIEHUS H
MpeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

JUIsl 00yYarouIuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XuMHUYECKUX

dbopmy.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMUM

[IpenMer opraHmyeckol XMMHUU: €€ BOZHUKHOBEHHWE, PAa3BUTHE M 3HAYCHHE B
[OJIyYCHUM HOBBIX BEUIECTB M MaTepHaloB. Teopus CTpOEHUs OpraHU4YeCKUX
coenquHeHnit A. M. bytnepoBa, e€ ocHOBHbIE noj0xkeHUs. CTpyKTypHbIE (HOPMYIIBI
OpraHUYECKUX BelecTB. [ 'omoiorus, nsomepus. XUMUYECKAs CBSI3b B OPraHUYECKUX
COEMHEHNAX — OIMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenre o0 Kiaccuukauyu OpraHMYecKWx BewecTB. HomeHkiarypa
OpraHMYECKUX COEAUHEHMH (CUCTeMaTHuecKas) W TPUBUAIbHBIE Ha3BaHUs
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTANBHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuajiaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOJIOJEHHUE U OIMCAHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuH (IJ1aBlieHHue, OOYTIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHA psAx. Meran W 3TaH —
OpocTeiiline MpeACTaBUTENN alKaHOB: (PU3MUECKHEe M XMMHYECKHE CBOWCTBA
(peakuuu 3aMelleHHs W TOPEHHs), HAXOXKIAEHUE B IMPUPOJE, IOJYyYEHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN psiA. DTWIEH U NMPONWIEH —
MPOCTEUIIME MPEICTABUTENN AQJIKEHOB: (U3MYECKHME W XHMHYECKHE CBOWMCTBA
(peakuuum  TUAPUPOBAHUWSA, TaJOTCHUPOBAHUSA, TUAPATALHMHM, OKHUCIECHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHeWIIHe
XUMUYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHUHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKHUM psii. ALIeTUIICH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (U3NYECKUE U
XUMUYECKHUE CBOMCTBa (peakuuu THAPUPOBAHMS, TajJOT€HUPOBAHUS, TUIpaTalluH,
rOpEeHus), MOJyYeHHE U TPUMEHEHHE.

Apenbl. beH3on: cocrtaB, crpoeHue, (u3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peakuuu TaJOTeHUPOBAHUSA W HUTPOBAHUS), MOJYyYEHHE WU INPUMEHEHHue. 1o.ryon:
cocmas, cmpoenue, pusulecKue U XumuyecKue ceoUcmea (peaxyuu 2ano2eHupo8aHus



U HUMpoBanus), nonayyenue u npumenenue. TOKCUYHOCTH apeHOB. ['eHeTmyeckas
CBA3b MEXAY YII€BOAOPOJAAMH, IPUHAIICKAIIUMHI K PA3IMYHBbIM KJIACCAM.

[IpuponHble MCTOYHMKH YrA€eBOAOpOoAOB. IIpupoaHblii Ta3 M MOMYTHBIE
HedTanbie Ta3bl. HedTh M e€ mnpoucxoxkaenue. CriocoObl mepepaboTku HeTu:
MIEPErOHKa, KPEKUHI (TEPMUYECKUHM, KATAIUTUYECKUW), muposm3. IIpoaykTsl
nepepaboTku HePTH, UX NMPUMEHEHHE B MPOMBINLIICHHOCTH W B ObITy. KameHHBIN
YTOJb U NPOAYKTHI €r0 MePEPAOOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M WX IPEBPALLICHUI:
O3HAaKOMJIEHHE ¢ 00pa3iiamMu IuiacTMacc, KaydykoB M pe3uHbl, kojuiekuuu «Hedtb» u
«Yronb», MOJACIMPOBAHUE MOJIEKYJ YIJIEBOAOPOJOB M TajlOr€HONPOU3BOJHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHUE STUJIEHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Boluucienuss 1o ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOJAYKTAa pEaKUUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble  OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJN: CTPOCHHE,
duznueckue W XUMHUYECKHE CBOWCTBA (pEaKIMU C aKTHUBHBIMH MeETaJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), TpUMEHEHHE. BoJOpoIHbIE CBSI3M  MEXKAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHoroaToMHble CIUPTHI. DTUJICHIJIMKOJIb U TJIHUIEPUH: CTPOCHHE, (PU3NYECKUE
U XUMUYECKHE CBOMCTBAa (B3aUMOJEWUCTBHE CO IMICJIOYHBIMH  METaJIaMH,
KAUEeCTBEHHAs] pEakUHusi Ha MHOrOaTOMHbIE CHUPThI). JlelicTBME Ha OpraHu3M
yenoBeka. [[puMeHenre riauiepruHa U STUICHTITUKOJIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue GpeHona.

Anbneruspl U kemoHwvl. DopMabIeTu, alleTalblAeru: CTPOCHUE, PU3NUYECKIe
U XMMHUYECKHE CBOMCTBA (PEAKIMU OKHUCICHHS U BOCCTAHOBJICHMSI, Kau€CTBCHHbBIC
peaKiMK), MOJIy4eHHE U PUMEHEHHE.

OnHOOCHOBHBIE TpeeNibHbIe KapOOHOBbIE KUCIOTh. MypaBbiHasi U yKCycCHas
KHUCIIOTBI: CTpOeHHE, (pU3MUecKre U XMMHUYECKHEe CBOWMCTBA (CBOICTBa, oOImIMe is
KJIacca KHUCJIOT, peaKIus dTepuuKaiun), mojrydeHune u npuMenenue. CreapuHoBas u
OJIEMHOBAas KHUCIJIOThI KaK MPEJACTABUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE IeHCTBHE.

Crnoxxnble 3GUpbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢pupoB. Kupwl. ['maponus xupos. [Ipumenenue >xupoB. buonmormueckas posib

KHUPOB.
VYrneBoabl: cocTas, Kiaccu(ukamys yriaeBoioB (MOHO-, IU- U MOJIHACAaXapubl).
['moko3a — mnpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,



dusznyecKkue U XUMHUYECKHE CBOWCTBA (B3ammojeicTBue ¢ ruapokcumom memu(ll),
OKHCJICHUE aMMHAYHBIM PacTBOpOM okcuaa cepedpa(l), BoccranoBneHue, OpokeHHe
[JIIOKO3bl), HAaXOXKJACHHE B TNPUpPOJAE, MPUMEHEHHE, OHOJOTUYECKasT POJb.
®dotocunTe3. OpyKTO3a KaK H30MEP TITHOKO3BI.

Kpaxman u nemnono3a Kak OpUpoAHble noiaumepbl. CTpoeHHwe Kpaxmaia U
neuono3sl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa KpaxMmaia (THApOJIU3,
KAueCTBEHHAs PEaKIUs C HOJOM).

OKCIepUMEHTAIbHBIE METOJbl HM3YyYEHMs] BEIIECTB M MX MPEBPAILICHUNA:
poBe/ieHHe, HaOJII0JICHUE U OIMCaHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KAauyE€CTBEHHbIE PEAKLIHUH OJAHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIa
okcunoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCIHCTBHUE TJMIEPUHA C
ruapokcunom menu(ll)), ampaerunoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxcumom wmenu(ll), B3ammonelcTBUe Kpaxmajaa € HOJIOM),
IPOBEICHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBAa HMCXOJHOIO BEIECTBA WM NPOAYKTa PEAKIMU [0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3zoTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI KaK amM(OTEpHbIE OpraHUYecKue coeauHeHus. Ou3znyeckue u
XUMUYECKHE CBOMCTBA aMHMHOKHCIOT (Ha mpuMepe INIMIMHA). buomornueckoe
3HAY€HUE aMUHOKUCIOT. [lenTusl.

benku kak TPUPOIHBIE BBHICOKOMOJICKYJISIpHBIE coeauHeHus. I[lepBuuHnas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OelKoB. XHMHUYECKHME CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEpUMEHTAIbHbIE METOJbl HW3Y4YEHHsS] BEIIECTB M UX MPEBPALICHUI:
HaOJI0JICHNEe M ONKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalusi OCJIKOB NpHU
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BrbicokoMouieKyJIsIpHbIE COeITMHEHUS]

OcCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEAMHEHHI: MOHOMEp,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEAHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHUNA —
NOJIMMEPHU3ALIMS U MTOJTUKOHACHCAIHS.

OKCHepUMEHTAIbHBIE METOAbl M3YyYEHUS BEUIECTB M MX MpPEBpalICHUM:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.

Peann3zanust MeXIpeAMETHBIX CBA3€H NPU U3YYEHUU OpraHn4ecKor xumuu B 10
KJIACC€ OCYIIECTBIISIETCS] Yepe3 MCIOJb30BAHME KaK OOUIMX E€CTECTBEHHO-HAY4YHBIX



MOHATUHM, TaK W TOHSTHH, SBISIONIMXCS CUCTEMHBIMU JUIS OTACIBHBIX IMPEIMETOB
€CTeCTBEHHO-HAYYHOTO [IUKJIA.

OOme ecTecCTBEHHO-HAYYHBIC MOHSATHS: SIBICHUE, HAYYHBIH (aKT, TUIOTE3a,
3aKOH, TEOpHS, aHaJIW3, CHHTE3, KIacCU(HKAIWs, MEPUOTUYHOCTh, HAONIOJCHUE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE.

®dusmka: wmarepus, OSHEprus, Macca, aToM, DJEKTPOH, MOJIEKyJa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
(u3rUecKre BEIMYMHBI M SAMHUIIBI HX U3MEPEHHUSL.

buonorus: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpPTraHU3ME,
¢orocuHTe3, OWOIOTUYECKH aKTUBHBIC BemecTBa (OCIKH, YIJCBOIBI, KHPHI,
(bepMeHTHI).

['eorpadusi: MHUHEpasbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAEeMbIe, TOILIMBO,
pecypchl.

TexHoOTHS: MHILEBbIe MPOIYKTHI, OCHOBBI PAIlHOHAIILHOTO MTUTAHUS, MOIOIIIUE
CpeICTBa, JIEKAPCTBEHHbIE W KOCMETHYECKHE IMpermaparbl, MaTephallbl U3
HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuUMHUUECKHH 35IeMeHT. AToM. Sipo atoma, U30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHEepreTHYECKUe yYPOBHH, MOAYPOBHH. ATOMHBIE OpOWTanu, S-, P-, - BJIEMEHTHI.
OcobOeHHOCTH pachpeliesieHusl AJEKTPOHOB IO OpOUTalsiIM B aToOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTypaLisl aTOMOB.

[lepnonmueckuit 3akoH u [lepronnueckas cucrema XUMUYECKHX 3JIEMEHTOB /.
N. Menneneea. CBsi3b NEpHOAMYECKOr0 3akoHa U llepuoanueckodl CHCTEMBI
xumudeckux snemeHtoB J[. M. MengeneeBa ¢ COBPEMEHHOM TEOpUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XWUMHUYECKHUX DJJIEMEHTOB H
00pa3zyeMbIX UMM IPOCTHIX U CI0KHBIX BELIECTB 0 IPyIIaM U Nepruoaam. 3JHa4YeHUe
MIEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BuHJIbl XUMHYECKOM CBS3MU
(KoBaJICHTHasi HEMOJIsIpHAsE W TOJIApHAsi, MOHHAs, METajuinueckas). MexaHU3MbI
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
aKkIenTopHblii). BogopomHas cBsa3b. BalleHTHOCTh. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BelecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBA. THNBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUIA KPUCTAJUTMUECKON PEIIETKH.

[Tondatne o nucHepcHBIX cucTeMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBas 10J11 BEECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxknatypa
HEOPraHMYEeCKUX BemeCTB. ['eHeTMueckass CBSI3b HEOPraHMYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaAM.

Xumuueckas — peakuus.  Knaccudukamuss ~— XMMHUYECKMX — peakiuil B
HEOPraHWYECKOM U OPraHNYECKON XMMHUH. 3aKOH COXPAHEHHSI MacChl BELIECTB, 3aKOH
COXPaHEHHMS Y MPEBPALIECHUS SHEPTUHU NTPU XUMUUYECKUX PEAKIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOpaTtumbie
peakuuu. XUMHYECKOe paBHOBecue. DakToppl, BIMAIOIIME HA COCTOSIHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Onextponutryeckas nauccouuanusa. CuiibHble U ciadbie AnekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IETOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M UX IPEBPALICHUIL:
nemoHcTpauus Tabmuy «llepuoandeckas cucreMa XuMUYecKUx anemeHtoB /[ W.
MeHnneneeBa», H3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAONIOJECHHE H
OMKCaHUE AEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3jioKE€HUE MEPOKCHUIA
BOJIOpPOJia B IPUCYTCTBUM KATAIU3AaTOPA, ONPEIEIICHUE CPEbl paCTBOPOB BEILIECTB C
MOMOIIPIO YHUBEPCATLHOTO HMHJIUKATOpa, PEaKlMd MOHHOTO OOMEHa), MpOBEIECHUE
MpaKkTUYECKOM paboThl «BiusHuEe pa3nuuHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum».

Pacuérnble 3anaumn.

Pacyétel 1o ypaBHEHHSIM XUMHYECKMX pPEakUWii, B TOM  YHUCIIE
TEPMOXUMHUYECKHE PACUYETHI, PACUETHI C UCIOJIB30BAHUEM IOHITHUS «MaccoBas HOJIA
BEILIECTBAY.

Heoprannueckasi xumms

Hewmeramnel. [lonoxenue nemeramioB B llepuoanueckon cucreme XMuMHYECKUX
anemeHToB J[. WM. MennaeneeBa u OCOOCHHOCTH CTPOCHUSI aTOMOB. Du3znyeckue
CBOMCTBAa HEMETAUIOB. AJUIOTPOINUS HEMETaUIOB (Ha MpUMEpPE KHUCIOPOJa, CEphI,
docdopa u yraepona).

XUMHUYECKHE CBOWCTBA BaKHEHIMX HEMETA/UIOB (TaJIOT€HOB, CEphbI, a30Ta,
docdopa, yriepona u KpeMHHUS) U UX COSTUHEHUN (OKCUIOB, KHCIIOPOICOICPKAIIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IpuMeHeHne BaXKHENILINX HEMETAJUIOB U UX COEIUHEHUM.



Meramnel. Ilonoxenne meramioB B Ileproanyecko cucTeMe XMMHUYECKHX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JOYEK
atoMoB MeTauioB. OOmme Qusnyeckue cBoiicTBa MetaioB. CIUIaBbl METALJIOB.
DJIEKTPOXUMHUYECKUN PSIJT HANIPSKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BaXXHEUIIMX METAUIOB (HATpUM, KaJluil, KaJbLIMiA,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoOsl ToMy4yeHUs: MeTauioB. [IpumeHeHHe MeTalioB B OBITY U
TE€XHUKE.

OKCIEpUMEHTANbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HUX IPEBPALICHUI:
M3yYCHHE KOJUIEKIMU «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAIUIOB, PEIICHHE
OKCIIEPUMCHTAIBHBIX 3a7ad, HaOII0JCHUE W ONHCaHWE JCMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHIA ATIOMHUHHUS C PaCTBOPAMHU
KHUCIIOT U IeJI0Yel, KAYECTBEHHBIE PEaKIIMN Ha KATHOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel Macchl BemiecTBa WM 00bEMA Ta3oB MO HU3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce€ WM OOBEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO U3
BEILIECTB UMEET PUMECH.

XUMHA U )KU3HDb

Ponp xumuu B 0O0ECIEUEHUM SKOJIOTMYECKOM, DHEPreTHUYECKONW U MUIIECBOU
0€30IMacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINM.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIIUIIAX MTPOMBIITUICHHOTO MOJTYYeHUs
BAKHEHUIIINX BEUIECTB.

UenoBek B MHUPE BEHIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MAaTepUAIIbl, KPACKH, CTEKIIO, KEPAMUKA, MAaTEpPUAIbI
JUTSI DTIEKTPOHUKU, HAHOMATEpUAJIbl, OPraHUYECKUe U MUHEPAIbHBIC YA00pEHHUS.

XUMHSIT U 3I0POBbE UEJIOBEKA: IMpaBUJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, NpaBuia 0€30MaCHOTO UCIOJIB30BaHUSI TIpenapaToB ObITOBON XWMHU B
MMOBCEIHCBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaIMETHBIX CBsI3ed MPU U3yUEeHUU OOIEH U HEOPTaHUUECKOU
xuMuH B 11 Kjacce ocymecTBIsEeTCs Yepe3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO-
HAy4YHBIX TOHSATUM, TaK W TOHATUH, SIBIISIIOIIMXCS CHUCTEMHBIMHM JI OTIEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBeHHO-HAY4YHBIC TOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalU3, CHUHTE3, KiIaccuPUKanus, TMEPUOANIHOCTh, HaAOIIOACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



duszuka: mMatepusi, SHEprus, Macca, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOI, PaJAMOAKTUBHOCTb, MOJIEKYJa, YHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3MUECKUE BEIMYMHBI U EIUHUIBI UX
M3MEpPEHUs], CKOPOCTb.

buonorusa:  kieTka, oOpraHu3M, SKOCHCTEMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadus: mMuHEpanbl, TOPHBIE TOPOJIBI, TMOJE3HBIE HCKOMAeMble, TOILIUBO,
PECYpCHIL.

TexHonorHs: XUMHYECKash MPOMBIIICHHOCTb, METAJUTYprHsi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEepPHANIOB, CEJIbCKOXO3AWCTBEHHOE MPOU3BOJCTBO, IMHILEBAs
MPOMBINIJICHHOCTh,  (papMarieBTUYeCcKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHUYECKUX IpernapaTroB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUaJIOB,
AJIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHbIE
HaumenoBanue
Ne (uugposbIe)
pa3/iesioB U TeM
n/n KosmnuecTBo yacoB  oOpa3oBaTesibHbIE
NMPOrpamMMbl
pecypchl

Konrtpoabsnbsie IIpakTnueckue

B
cero padoThI padoThI

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH
IIpeamer
OPraHUYeCKOu
xuMmuu. Teopus

1.1  crpoenus 3 HOC "Mos Ikona

https://myschool.edu.ru

OpraHMYECKHUX
coeuHEHUN A.
M. bytneposa

Hroro mo paszneny 3

Paznen 2. YraeBoaopoabt

[IpenenvHble
2.1 JIEBOJIOPOIBI — 2 ILIOC "Mos IIkona"
- . oPOt https://myschool.edu.ru

aJIKaHbI

Henpenenbusbie ¢ Mo L )
2.2  YII€BOIOPOMBL: 6 1 1 os lIkona

https://myschool.edu.ru

aJIKCHEI,


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

aITKaJINCHBI,

AITKUHBI
53 ApomMarnueckue
' YTIEBOJOPOIbI

[Ipupoaneie
UCTOYHUKU
24

YIJIEBOAOPOIOB U
uX mepepadoTKa

Hroro no pazneny

13

Pa3znen 3. Kuciiopoacoaepsxamme opranuyecKkue coe{uHeHus

3.1  Couptsl. ®enon

AJLIEruaml.
3.9 KapGonHoBsie

KHCJIOTHI.
CrnosxHble 3upsl

3.3 VrueBonasl

Hroro no pasneny

3

13

Pasnen 4. A3oTcoaepskamme opraHudeckne coelMHeHus1

AMUHEL
4.1 AMUHOKHCIIOTHI.
benxu

Hroro no pazneny

3

Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

ITimacTtmaccnhl.
5.1  Kayuykwu.
Bosokna

Hroro no pazneny

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

11 KJIACC
HaumMeHoBaHune

pa3esioB U TeM
NPOrpaMMbl

Ne
n/n

34 2

KoaunuyecTBO 4acoB

KourpoJububie
Bcero P
padoThbI

IIpakTH4eckue
padoTbI

HOC "Mos lIkona"
https://myschool.edu.ru

HOC "Mos IlIkomna"
https://myschool.edu.ru

HOC "Mos IlIkomna"
https://myschool.edu.ru

HOC "Mos IlIkomna"
https://myschool.edu.ru

HOC "Mos IlIkomna"
https://myschool.edu.ru

HOC "Mos Ixomna"
https://myschool.edu.ru

DJICKTPOHHBIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

Ctpoenue
aTOMOB.
[Tepuoanueckuii
3aKOH U
11 [lepuonuueckas 3
cHCcTeMa
XAUMUYCCKHUX
anemeHToB /l. 1.
MeHnaeneeBa

Crpoenue

BEILIECTBA.

1.2
MHuoroo6pasue
BEILIECTB
XUMHYECKHUE

13 6
peakuu

Utoro no pazneny 13

Pa3nen 2. Heoprannueckasi xumusi

2.1 Mertauisl 6

2.2 Hemeraiuint 9
CBs3b
HEOPraHUYECKUX

23 P 2
Y OPraHUYECKUX
BEILIECTB

Hroro no pazneny 17

Pa3pea 3. Xumus 1 ;Ku3HbL

3.1 XUMHS ¥ )KU3Hb 4
Hroro no paszneny 4
OBUIEE

KOJIMYECTBO YACOB 34
I10 ITPOT'PAMME















