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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrPaMMBl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToyNokKeHu «Ctparerun pa3BUTHS BocOouTaHud B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTABUIIU
koHnentyanbHble ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011ieo0pa3oBaTelbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHhI
YellOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanuzyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHUsl CPeCTBAMU Y4EOHOTO
npeaMera «XUMHsSD», COJEp)KaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
nmporpaMme 10 XHMHUU C YY4ETOM CHeuu(PuKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efned W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOMW BKJIaJl B (GOPMHPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MMPA, OCO3HAHUSA B3AWMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXIO0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEJISIMU W NPUHUUIIAMUA CPEJHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3y4yaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD»  O0yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUYECKUX MO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMH, PacKpbIBAIOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOpPMAIUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHUe y OOy4YarOMIMXCSA MHPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAaHUS
bunocockux MaeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SIBJIECHUHA IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIy HOBbIMM (haKTaMHM M  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodsieMm, a
TaKke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4YaronMxcss NPHUHATHIE NPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUsI M MOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEeOHBIX JACHCTBUMI, UMeIOMMX 0a30Boe 3HAUCHHE IJIs
pa3MyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a u
00paboTku nHpOpMAIHN, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIEIOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHHs XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHus, IPH ONPEACIICHUN
COJIep>KaTeIbHOM XapaKTepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaK  BaKHEHIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMSI
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMMMBIX Il TMPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA IeJIel U 3a/1ay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHU YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPENoJlaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp)KaHUsT OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3aIliy, BJIAJICIONIETO HE
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS WX B PEATbHOU >KU3HU
JUTSL pETIIEHUs TPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XUMHS» JOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]a4H, KaK:

ajanranus oOyJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINI), WMECIOIIMX YHHUBEpPCATbHOEC 3HAYEHWE IS Pa3UYHBIX BHJIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHanu3a U 00pabOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX I TIPUOOPETEHUS ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHU, a TakKXKe IS OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIONOIB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe MNPUOOPETEHUs OIbITa
UCTIONb30BAaHUS TOJIYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOr0 ypoBHS BXOAMT B COCTaB MpeaMeTHOM obmacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUsI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBaHusi, cocrapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(puKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
py HarpeBaHuu (TUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuu 3aMeIleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOINUJIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALlUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmwnOyrtamueH-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH THMAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONyYeHue u npumeHnenue. TOKCUUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHslii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUl:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3YYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe MEeTaHOIa 1 3TaHOJa Ha OPraHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO MIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

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

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupos. buongoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjacCH(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYecKne W XUMHYECKME CBOWCTBAa Kpaxmana (TUApOJIN3,
KaueCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpAIICHUI:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE TINIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumoneicTBHEe Kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3oTcozepkalue OpraHu4ecKue COeIMHEHMS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHME CBOWMCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIECHC AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIWX eCTeCTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTEe3a,
3aKOH, TEOPHs, aHAIN3, CUHTE3, KiIacCU(PHKaIvs, MepuoInIHOCTh, HAOII0IeHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
PHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
peCypchl.

TexHoJIOrus: NUIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBLHOIO MHUTaHUS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYECKUe YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpenesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOIUYECKOTO 3aKoHA U [leprognyeckoil cucTeMbl
xuMmudeckux siaeMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyNlaM M IEepPHOJaM.
3HauYeHHE MIEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(kOBaJIeHTHasi HEMOJsIpHas W MOJSpHAs, UOHHAsA, MeTajinyeckas). MexaHUu3Mbl
o0pa30oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akUuenTopHsiil). BomopogHas cBs3b. BalleHTHOCTh. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATUOHBI U AaHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Homenxknatypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss  XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIe U clialdblie 31eKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaun «llepuoauyeckas cuctemMa XUMHUYECKUx 3jeMeHToB [[. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIM HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IIOHATHS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxxkenne HemetraiuioB B llepuoaumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COECUHEHHM.



Merannel. Ilonoxenne meramnos B llepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O00pa3lloB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUWE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U ILIEJI0Y€EH, KaueCTBEHHBIE PEAKI[MN Ha KATUOHBI METAIJIOB).

PacuérHpie 3anaun.

PacuéTtel macchl BemiecTBa WM O0OBEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMU BELIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponb xumuu B 00€creueHUH SKOJOTUYECKOM, IHEPreTUYECKOM U MUIIEBOM
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoOHSTHE O HAyYHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIMIA.

[TpencraBiaenuss 00 OOMMX HAay4YHBIX NPUHLHUIAX [POMBIIIJIEHHOTO
NOJIYYECHUS BaXKHEHIINX BEILECTB.

YenmoBeK B MHUpPE BEIIECTB M MATEPUAJTIOB: BAXKHEWILHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, KpacKku, CTEKJIO, KEepaMHKa,
MaTepuasbl IS 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
yI0OpeHwus.

XuUMHST U 30pOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 6€30MaCHOTO KCIONIb30BAHUS MPENapaToB OBITOBOM XUMUU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBA3€H TpW  WU3yYyeHUH oOmed u
HEOpraHn4yeckor XxumMuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIOJIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHBIE MOHATHS: HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHus, aHalu3, CHHTE3, KiIacCupuKalus, MepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, UBMEPEHUE, SIBIICHHE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HMCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIILICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 00Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4YME MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOPMAMM U TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
O0yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OMNbITA MO3HABATEILHOM M TMPAKTUYECKON JAESTENbHOCTU
oOy4JaronMxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS] O COLMANBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKCHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

MHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IOJYYEHUM U IOCIEIYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAaHUSl UEHHOCTH TNPaBWJI HMHAUBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallMAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NEATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3yUEHHUIO MPOodecCruil pa3auyHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJOTMYECKHX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUW, NPUHOCIIIUX BpEH  OKPYNKaAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH 3KOJIOTUYECKOMN HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

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

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKpPYKAIOIEM MHUpPE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U penieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBbHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHATbHOU
NEATETLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUNUPUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PETYJSITUBHEBIE), o0ecreynBarome dbopmupoBaHue (GyHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaajnenue YHUBEPCAJIbHBIMU Yu4eOHbIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEHIECTB W XUMHUYECKHUX
peaKLnii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MIOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI M1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUYEHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI MPAaKTUYECKUX 3aJad, MPUMECHEHHUIO Pa3IUYHBIX
METOJI0OB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPOpManuu (HAYy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcebl UHTEpHETa), aHanmM3upoBaTh WH(POPMAILMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XMMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTEeMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIOJIHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO mpoekTa U (OPMYIUPOBATHh BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIIEAOBAHMNA MYTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMHU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITEIbHOCTD, Ompefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii airoput™m ACHCTBUN MNpu
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SIBICHHUU



opuponbl, B (OPMHPOBAHMM MBINUIEHWS W KyJbTYyphl JIMYHOCTH, €&
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAKOIINE TOHATHA (XMMHYECKHI 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIEPOJHBIN CKeleT, (YHKIMOHANbHAS TpYIINa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. bymiiepoBa, 3aKOH COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUN Ba)XHEHUIIMX OPTraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COSANHEHUM;

C(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMynl  OpraHMYECKUX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYE€CKUX BELIECTB ISl MIUIIOCTPALMU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

C(OPMUPOBAHHOCTh YMEHUM YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynne coequHeHuN (yrieBOJOpOAbl, KHUCIOPOA M  a30TcoJepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil Homenknatype (IUPAC), a Takkxe OpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EeHOJ, (popMallbIerus, amerajibAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, HeJJTr0J103a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCNUHEHUAX (OJIMHAPHBIE U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTu1, MypaBbUHAsi M YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOJIHOTO
Chipbs (He(QTh, NPHUPOAHBIAN Ta3, Yroyib), CIOCOOBI UX TMepepabOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHWW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/I0l U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKyKe IMpaBwia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOTYyUYECHHE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUHU OPraHUYECKHUX
BEIIIECTB, JCHATYypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC pPEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMW TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEHCIEHHBIX OPTaHMYECKHUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS TPAKTHYCCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAJTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, DJIEKTPOJIMTHI, HEIIEKTPOIUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHHUH U 0€30MMaCHOM MCTOJIb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHLHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [,
W. MenaeneeBa u 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, ucnoib3yss HOHATHS «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepus3oBaTh (OMHMCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XUMHUUYECKHE PEaKUUU IO
pa3IMYHBIM TMPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS PEAKIMA pa3IMuHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT Pa3aIuvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO IMOJYYEHUsI CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHUW ra3oB
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BELIECTB, TEIJIOBOro 3((dekTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM M JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus: C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pYI0BaHUEM,
OPEJCTaBIATh PE3YyJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIHUil U (HOpMYIUPOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbBIX HCTOYHHKOB (CpPEICTBa MacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHINMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTndecKkue yriieBoa0pOIbl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTHI. . |
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 1




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/ P Kourposbnbie IIpakruyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemeHToB /1. 1. Menaeneena
12 Crtpoenue BemniecTBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Metanst 6 1
2.2 Hemertamnsl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMUs 1 )KU3HbB 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







ITOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IIpeamer oprann4eckor XUMHH, €€
1 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE 05.09.2023
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequHennii A. M. byrieposa, ¢é 1
it yTIep 12.09.2023
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o K1accuPpUKaun
opraHnyeckux BemiecTB. Homenknarypa
3 1
(cucremaTuyeckasi) U TpPUBHAIbHBIC 19.09.2023
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, |
TOMOJIOTUYECKHUN P 26.09.2023
5 Meran u 3TaH — npocTenire |
MIPEICTaBUTENN aJTKaHOB 03.10.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
p 10.10.2023
OTUiEH U IPONWIEH — IpocTeiine
7 1
MPEICTaBUTENMN ATKEHOB 17.10.2023
g [IpakTuueckast padora Ne 1. «Ilonyuenue 1 |
STUJIEHA U U3YYEHHE €0 CBOWCTBY 24.10.2023
Ankanuensl. byraauen-1,3 u
9 MetunoyraaueH-1,3. [lomyuenune 1
YTIIEHRS,2. 0N 07.11.2023

CUHTETUYECKOTO KaydyyKa U PE3UHBI




AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUM psAll. AUETUIIEH —
L HHCEIH DL, A 14.11.2023
MPOCTEUIINIA PEJCTABUTEIh AIKUHOB
1 Brruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu 21.11.2023
12 Apensl: 6eH3011 U TONY0NI. TOKCHYHOCTD
apeHoB 28.11.2023
['eneTnyeckas CBsI3b yIi€BOJOPOIOB,
13
MIPUHAJIEKALIUX K Pa3IMYHbIM KJlaccaM 05.12.2023
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
14 MPUPOAHBIN Ta3 U MONYyTHBIE HEDTIHBIE
PHpoA yrHbIC Hed 12.12.2023
ra3pl, He()Th U MPOAYKTHI € nepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:
15 MPUPOAHBIN Ta3 U MONYyTHBIE HEDTIHBIE
prpoa YTHEIC He() 19.12.2023
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 Kontponbnas paboTta mo pazaery
«YTII€BOIOPOABD) 26.12.2023
17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
METAHOJI U 3TaHOJI. BooponHas cBs3b 09.01.2024
13 MHoOroaroMHble CIUPTHI: STHUICHTINKOJIb U
TJIMLEPUH 16.01.2024
DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
19 .
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE 23.01.2024
20 Anpaerunst: GopManbaeTu U
aneTanbAerul. AueToH 30.01.2024
OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
21
KHUCJIOTBI: MypaBbUHAs U YKCYCHas 06.02.2024
22 [IpakTuueckas padbora Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaﬂ 1 OJICMHOBasA KHCJIOThI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

13.02.2024

20.02.2024

24

25

26

MBpbLa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE

Kap6OHOBI>IX KHUCJIOT. FI/I,[[pOJ'II/I?, CJIOKHBIX

3¢upoB
JKupbl: ruaponn3, MpUMEHEeHHUE,
OuosoruuecKas poJib KUPOB

27.02.2024

05.03.2024

12.03.2024

27

VYTaeBosl: COCTaB, KiIaccuuKanusi.
Baxneiimune npeacraBuTeNnu: TIIOK03a,
¢bpyxTO3a, caxaposa

19.03.2024

28

29

30

Kpaxmai u nemirono3a Kak npupoHbie
MOJINMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaine opraHu4ecKue
COEIMHEHUS»

AMMHBI: METUJIAMWH W aHWJINH

09.04.2024

16.04.2024

23.04.2024

31

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuanl

07.05.2024

32

33

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS
OcHOBHbBIE OHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

14.05.2024

21.05.2024




34 O6o0maromee moBTopeHue 3a Kype 10
KJlacca

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
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYeCKux annemMeHToB [, U.
MenieneeBa, X CB3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anementoB .. Meneneena B
pPa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs13U. Bogoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOpPraHWYECKUX coeuHeHni. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

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

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnexTpoiauTHdecKas auccoruanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactsopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENFHO-BOCCTAHOBUTEILHBIC
peakmuu. [TousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUcTeMe XuMHudeckux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH DS
HaIpsDKEHUN METaJUIOB

XHUMHUYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATPUH, KaJui, KaJablluii, MarHui,
ATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«Mertamnb»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHUUecKre CBOMCTBa a30Ta, hocodpa 1 Ux
COCIMHEHU I

XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMATH3alU 3HAHUI 10




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

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1
"Hemeramnsl"»

73 KonrtponbHas pabora mo remam «MeTamibi» |
u «Hemeramabi»

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

30 opraHuydeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPreTHUECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHN MEAUIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHATIOB 1

34 XHUMHA U 310POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 646116746743375933883833707902081325236681597598
Bnapgeney TepHoeanA Eneda BacunbesHa

OeicTevTened C 28.02.2023 no 28.02.2024



http://www.tcpdf.org

		2023-10-09T20:13:58+0500




