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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOimiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnouTaHud B Poccuiickoil
@enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONPENEICHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble ToyioxkeHuss ®PI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEpPIIAIOIIMM JTAalOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YelloBeKa, a TakKe DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CpeHero o0IIero oopa3zoBaHus CPeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
mporpaMme MO0 XHMHUHM € YYETOM CHenupuKd HAyKu XUMUU, €€ 3HA4YCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHST KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME IEJOCTHOIO MPEJICTABIEHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HayKaMH, XUMHS cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS 4YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS!) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XuUMUs»  SABIAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUpPOBaHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera o0ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MporpaMMe NO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpeICTaBlICHU O CTpoeHHu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHUM I[OJy4arOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLINH.

[Ton HOBBIM yriOoM 3peHHs B mOpeamere «XuUMHS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuydeckas
XUMHSD) O0yYaromMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKKE O XUMUYECKHUX PEAKLUMIX, UX CYILIHOCTH U
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KAaHUS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHOU
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBaIOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IIONOJHEHUs 3HAHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
(dbopmHpoBaHrEe y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux MAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJICHHOCTb CBONCTB BEIIECTB HMX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (haKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX MpodieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
oOy4JaronMxcss NPUHATHIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpOBaHHE
YHHUBEpPCaJbHBIX Y4YeOHBIX JCHCTBMI, HUMEIONMX 0a30Boe 3HAUCHHE MJIs
pa3IMyYHBIX BHJIOB JESATENIbHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku nHpOpMAaLIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO O0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEACICHUH
COJIEPKATEeNIbHOM XapaKTEPUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIMOHHO IMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAyKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LI W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pPCHUS TJIABHBIMH IICJISIMH W3YYCHHUS TpPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaKk BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXKaT KIIIOYEBBIC TOHATHSA, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHWSI,

o (opmMupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIHi, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOIOACHHEM TpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LIeNiel U 3a7a4 U3ydeHUsI
MpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU NIPHUOPHUTETAMHU B CHCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPENolaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HaHWU, a (YHKIHUOHAIHHOM T'PAMOTHOCTBIO, TO €CTh CIOocoOaMHu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHEHHUS WX B PCATBHOU >KH3HU
JUTSL pEIIeHUS TPAaKTUYECKHUX 3a]1a4.

B cBs3M ¢ ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JOMUHHUPYIOIIEe
3HauYCHUE MPUOOPETAIOT TAKKUE 1IETU U 3a]a4H, KaK:

amanraiusi o0yJaromMxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX YKU3HEHHBIX CUTYAIlUSX, CBSI3AHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMMXCS  KJIFOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHainu3a U 00paboTKu MH(POpPMAIIUH,
HEOOXOMMMBIX IS TPUOOPETEHUsS OIbITa JCATEIHHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TO3HAHUM XUMHU, a TakKXKe JIs OIEHKH C TO3UINI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPUYECKUX
CIOCOOHOCTEHM 00YJarOMIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKM3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUU XUMHYECKOTO COJIEP KaHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU U MPOBEJECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOSKIEHHOCTH B T'yYMaHUCTUYECKOMN
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TakKe MPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON 0b0sactu «EcTecTBeHHO-HAayYHbIC
PEAMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUsI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hezienro), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BELIECTB, HAONIOACHUE U
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILICHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u d3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKJACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTUIEH U NPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metunOyrtaguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHne CHUHTETHUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TMPOCTEHIINNA TpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUYECKUE U
XMMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpaTally,
TOPEHMUSI), IOJyUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakuu raJoreHMpOBaHHUSI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii Tra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C O0OpaslamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUICKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckne M XHUMUYECKHME CBOMCTBA (pEaKkIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUEe MEeTaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa U STUICHTITUKOJI.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYECKHUEe M XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue denona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KUCIOTHL. MypaBbuHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOIOILIEE AEHCTBHE.

Crnoxuple 3(QHUpPbl KaKk TMPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(uKamus — yrieBoJoB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @orocuHre3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMyecKkue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUIL:
IPOBEICHUE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHJIa
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMUHOKHCIOT (Ha mpumepe riuuuHa). buonormueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
IIOJINMEPU3ALUS U MOJTUKOHEHC AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MEXIpPEIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHWUYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITUH, SBISAIOMIMXCA CUCTEMHBIMU ISl OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKkT, TMIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HaOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEIIMPOBAHUE.

@dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJIOTMYECKH aKTHBHBbIE BelecTBa (OEIKH, YIJIEBOJIbI, KUPBHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pECypCHI.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUECKHUE MPENapaThl, MaTepuaibl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J10UKa. DHEPreTUYECKUe YpOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpelesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J. Y. MenaeneeBa. Csi3b nepuoauyeckoro 3akona u lleproanyeckoil CHCTEMBI
xuMmudeckux sneMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEpUOJaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTtopHslii). BomopogHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJSpPHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucTemax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Jis1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHUN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus. Knaccupukanuss XMMHYECKHMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTOpbl, BIHAKOIIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuibHbIe U ciaadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «Ileprogudeckas cucrema XuMuUeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJAeHUuE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUuu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIUm».

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilomoxxkenue HemetaiuioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAIIUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpyMeHeHnEe BaXXHEUIIMX HEMETAIIOB U KX COECUHEHHM.



Meramnel. 1lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl moiyueHus: MeTawioB. [IpuMeHeHue METalIoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3lOB HEMETAJUIOB, PELICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJEHWEe M OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOACHCTBUE TUJIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétel macchl BemiecTBa WM O00OBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0O€CrieUeHUM SKOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAIbHbIC
yI00peHwus.

XUMHST U 30pOBbE YEJIOBEKA: IMpaBUJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MACHOTO MCIIOJNb30BAHUS MPENapaToB OBITOBON XUMUHU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsi3ed TpW  M3ydyeHUH oOmed u
HEOpraHn4yecKkol XxumMuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaKk MW TMOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAy4YHBINH (DaKkT, rUmoTes3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCH(pUKAIMs, TEPUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrUsl, MTPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TMPOTPaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHuUs SIBJSIETCA CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CJICIYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4K1€ MOTUBAIIMU K OOYUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOlIUXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTra «XHUMHsS» JOCTUTalTCs B
CAMHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaTaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA I[I0O3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
00y4Yaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M MPUHUMAaTb MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUUM MU MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHIOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSI LIEHHOCTEH 3J0poBOTO U 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMS K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBwil 0e30MacHOro OOpalieHHus C BElIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH NPaBWJI MHAMUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
JESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyruX BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/1ady
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YYEHHUIO0 MPOodecCuid pa3IuaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPUU
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MJIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIBHOCTH 3KOJIOTUYECKOU HaINpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKh, OCO3HaHUS €€ polu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpPYXKArOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTH B  0COOOW 3HAUYMUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUEHUU YCIOBUI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSINNUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 00OCHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOU
NEATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHSA, OTPaXKAIOIINE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEILHOM U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU Mo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKune JelCcTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIH JEITEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTECPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECIILHOCTU C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIF30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIsi OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHM [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAcCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMmylia, ypaBHEHHUE XHUMHYECKOU
peakiMy — TMPU PElICHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEIIECTB U XUMHUUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH MU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIs1 (DOPMUPOBAHMS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENILHO TMPOTHO3UPOBATH €ro pe3yiabTar, (PopMyJIHUpOBaThH
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBLHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl MHTepHeTa), aHaIM3UpOBaTh MHPOPMALIUIO PA3IMYHBIX BUAOB U (opM
MpEeACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



dbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJIHEHHUA Y4YEOHBIX 3a/1a4y
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTAaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArPaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeACTBa Hpu paboTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB IO3HABATEIBHON JEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIECIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peain3alui y4eOHOTO poeKTa U (OPMYIUPOBATHh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHHUS TO3WUIIAN B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbLHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBIATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMblii aJrOpuT™M JACUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIM XUMHM B TIO3HAHUM SIBICHUHN



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUSI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3OPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XMMHMYECKHUX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOEHUS
oprannyeckux BemecTB A. M. byTriepoBa, 3aKkOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWUYECKHX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBE, IMOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIBHOCTH YEIIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA NPH
ONMCAHNU COCTaBa, CTPOCHHUS U MPEBPALCHUN OPTaHUYECKUX COCTUHEHN;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
GbopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHUMUYECKUX pEaKlui,
W3TOTaBJIMBAaTh MOJIEIN MOJIEKYJl OPTaHUYECKHX BELIECTB I WUIIOCTPALUU KX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil Homenknarype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, aleTUJIEH,
STUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAsI KUCIIOTA, IJII0K034,
$pyKTO3a, KpaxMaJ, LeUII0JI03a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. bytiepoBa it 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENICH pPa3IHMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUII0JI03a, AMUHOYKCYCHas KUCIIOTa), WILTIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJI0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U JTabOpaTOpHBIM OOOpYyJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITOJHEHHIO J1a00OPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJIyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIAOOpPATOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIMUX
peakuuii 1 GOpPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  DKOJOTUYECKHU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IEIAX
COXPaHEHHUsI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTaHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMast cMbIca mokazatens [1JIK, moscHITh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XAMHYECKUX SBICHUIA;

JUIS CIICTIBIX H CJIA0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] MPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINE TOHATUA (XMMHYECKUU 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAS, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
NpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMMUYECKHX SIBIICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN M 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEITLHOCTH YEJIOBEKA,;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBi€HUs (OpMyJl BEUIECTB M  YpPaBHEHUH XMMHUYECKUX  pEakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

c()OpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOINYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb DSJEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnonb3yss MHOHATUA «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPIreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U MX COEAUHEHUN
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUUYECKHE PEaKIUU I10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTEIEHEH OKUCIEHHS AJIEMEHTOB, 00OpaTUMOCTH
pEeaklH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISITh YPABHEHHS PEaKIUil pa3IMuHbIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHMS PEAKIIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OpMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHbI COCTaB pPAa3jJMYHbIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATH
OINBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUsI CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
P XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, PEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJI0OM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs: C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBAaTH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENECHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIIHH,
peaklMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3YyJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUpOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX HMCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaluu, MTHTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IEIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHOW Cpelbl, OCO3HABATH
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHocOoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipeamer oprann4eckor XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs OPraHUuYECKUX
coenunenniit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o knaccudukanuu
opraHuveckux Beuiects. HomeHkmatypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AIKaHBI: cOCTaB U CTpPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUjeH u IMPOIUJICH — HpOCTeI\/'IH_II/Ie
MNpEACTABUTCIIN AJIKCHOB

[IpakTuueckas pabora Ne 1. «Ilonyuenue
JTUJICHA U U3y4EHHE €r0 CBOMCTB»

24-26.10
1

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilomydenue
CUHTETHYECKOTO KaydyKa U PE3UHBI




AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas cBS3b YIiI€BOJOPOJIOB,
MIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas paboTa mo pazaery 26-28.12
«YTneBoaopoab» 1

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHIINKOJIb U
TJIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpaerunsl: GopManbaeTu U
aneTanpaerua. AeToH

)1 OAHOOCHOBHBIE NpefieNIbHbIE KApOOHOBBIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [IpakTuueckas padora Ne 2. «CoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaH H OJICMHOBAs KHMCJIOTHI, KaK

23 MIPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE
Crnoxuble 3(Upbl Kak MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHue,
OuooruuecKas poib )KUPOB
VYTieBopsl: COCTaB, KiIaccuuKanus.

27 Baxwneriue npenicraBuTeNu: riroKo3a,
bpykTo3a, caxaposa

)% Kpaxmai u memirono3a Kak mpupoHbie
MTOJIMMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoacoaep:xaiiue opraHnyecKue
COETUHEHUS

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

31 OpraHUYECKUE COCTMHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuanl

1 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSAMHECHHUS

3 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OCHOBHBIE METOBI CHHTE3A




BBICOKOMOJICKYJISAPHBIX COCI[PIHGHPI?I.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuonuueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCIMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs13U. Bonoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 1011 BelllecTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3JIMYHbBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU NPU
XUMHUYECKUX PEaKIUSIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

14-16.11
1

11

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYecKux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIIOB

5-7.12




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHMYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTa, pocodpa 1 ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COETMHEHUN

O0001IeHE ¥ cUCTEMAaTH3alUs 3HAHUI 110




TteMe «Hemeramuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

73 KonrponsHas padora o remam «MeTamibny |
u «Hemeramnbi»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. |
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb xuMum B ob6ecrieueHNH 9K0JIOTHYECKOil,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOE 00IIIECTBO
«3natensctBO «IIpocBenienue»
» Xumus, 11 xnacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00111eCTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Haranbs Tpoery6opa: Xumus. 10 kimacc. [loypounsie pa3paboTKH.
VYHuBepcanpHOE U3aHUE.

Haranbs Tpoerybosa: Xumus. 11 knacc. [loypounsie pa3paOoTKH.
YHHBEpCATbHOE U3/IaHUE.

H.H.I'apa. Xumus. 3agaunuk ¢ «nomomHukom». 10-11 kiaccel: mocobue asis
ydamuxcsi o01eoopa3zoBart.opraHu3amuii

A.M.Pagenkuit. Xumus. J{unaktudeckuit matepuain.10-11 kmacchl: mocobue
JUTSL yIUTeNe 001eo0pa3oBaT.opraHiu3aiui

DNEKTPOHHOE MPUIOKEHUE K YICOHUKY

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
http://shkola.edu.ru - caiit, cogepkaiinii BaKHbIE CChUIKH, DJICKTPOHHBIE

O6pa3OBaTeJ'II)HBIe pPECYypPChbl 1 HOBOCTHU AJI IIKOJIBHUKOB.



http://www.chemport.ru/data/ — 371eKTpOHHBIN CIIPABOYHUK 11O XUMHH.
http://www.fipi.ru [Topran ®UIIN — denepasibHbI HHCTUTYT
He1arornyeckux N3MepeHuit

http://www.ege.edu.ru [Toptan EI'D (undopmanmronnoit noanepxxku EI'9J)
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