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HOACHUTEJBHASA 3AIINCKA

OcHOBY TOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHUH, K OINPEICICHUIO
oO1mielt cTpareruu 00ydeHHsI, BOCIIUTAHUS U PA3BUTHSI 00YUAIOIIUXCS CPEICTBAMHU
yueOHoro npenmMera «Xumus» st 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHnentyanbHbie TnonokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
CONlep)KaHMsl, PE3yJbTaTOB OOy4YeHWsS M TpPEeOOBaHWUN K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAaMHU
o01ieo0pa3oBaTeNbHON  OpraHu3aIi, SBISETCS HEOTHhEMJIEMON YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM JTalOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IEJOCTHOM CHCTEME XHUMHUYECKOro 0Opa3oBaHHs. OTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YyeJIoBeKa, a TaK¥Ke SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO
U MpuponHOHN cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOydaroluxcs Ha
YpPOBHE CpeaHero ooOimero oOpa3oBaHUsS CPEACTBAMH Y4eOHOTro IpeaMeTa
«XuMus», CoIepKaHUEe U TMOCTPOCHHE KOTOPOTO OMPENESICHbl B MporpaMme Io
XUMUHU C YYETOM CIEeU(UKY HAYKH XUMUH, €¢ 3HAUCHUS B TTIO3HAHUU TTPUPOJIbI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX IIeJIe U MPUHITUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK HTpaeT 0coOyI0 pojb B
COBPEMEHHOW IMBUIM3AIMHN, B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOH BKJIaJl B JOPMHUPOBAHUE PAITMOHATBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3J/IaHME IIEJIOCTHOTO MPEACTABICHUSI 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHHM HAa OCHOBE TOHMMAaHUS
BEIIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aMMOJACHCTBYSI C IPYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOU KYJIBbTYPhl, HEOOXOIUMBIM yCIIOBUEM YCIICITHOTO
Tpya W JKU3HM KaxJI0oro ujeHa oOmiectBa. CoBpeMEHHass XMUMHUS KaK Hayka
co3ujiaTesibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa Ha peIIeHUue
MIO0ANBHBIX TPOOJEM YCTOWYMBOTO PA3BUTHs UYEJIOBEYECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHbI 310POBbSL.

B coorBercTBUM ¢ OOUIMMHU LENSMU M MPUHIUIAMU CPEIHEro OOIIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHB



U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOyvarolmuxcs, HEOOXOIUMYH0 UM JUId BBIPAaOOTKH  MHMPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEHNIHOIO BKJIIOYEHHS B JKH3Hb COLMYMA, IPOJOJIKCHHUS
0o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocrapnsomuMu — nipeaMera  «XuMUs»  SIBISIOTCS  0a30Bble  KYpChl  —
«Oprannueckas xumus» U «OOIIass W HeEOopraHuyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHsSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUM M0 HEOPraHWYECKOM XUMHH (C BKIIOUYEHHEM 3HAHUW M3 OOIIeH XMMUHN) U
OpraHnyeckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHUM IPU HW3YyYECHUH
npeaMera obOecreyruBaeT BO3MOXXHOCTh PACCMOTPEHHSI BCEro MHOTooOpasus
BEIIIECTB HA OCHOBE OOIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

CrpykTypa cojepkaHus KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOI0 TOJAXO/JAa K H3YYEHUIO YYEOHOro wmarepuaia U o00ycloBJIeHa
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUM  HA  ONPEACIICHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHH BEIIECTBA
paccMaTpHUBAaKOTCS. Ha YPOBHE KIIACCHUYECKON TEOPUM CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe€ Ha YPOBHE CTEPECOXUMHUYECKMX M  DIIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuH BenlecTB. CBeaeHHss 00 H3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCA B PA3BUTHUU — OT YIJIEBOJIOPOJIOB /IO CJIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUMU. B Kypce OpraHM4eckom XHWMHUHU IMOJy4aroT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHHUs MEpPBOHAYAIILHbBIC
MPECTABICHUS] O XUMUYECKOU CBSA3H, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOUN pEaKIIUH.

[lon HOBBIM yIJIOM 3peHUs B Tnpeamere «XuMus» 0a30BOro YpOBHS
paccMaTpUBAEeTCsl M3YyYEHHBbIH HAa YpPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs
TEOPETUUECKH MaTepual U (HaKTOJOTUYECKUE CBEICHHUS O BEIIECTBAX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHmueckas
XUMUSD» 00yYarolMMcsa NPEIOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
NEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJIOJIOTMYECKUX MO3UIUH,
ryoke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMHA JTOro 3aKoHAa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucreMa 3HaHUN O BaXKHEMIIMX BEUIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHHM, & TAKKE€ O XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JonosHserca B Kypcax 10 um 11 kmaccos
AJIEMEHTAMHU COJEpKaHMS, MMEIOUIMMHU KYJbTYPOJOTMYECKU W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XUMHHU C
JPYTMMHU HayKaMH, PacKphIBAIOT €¢ pPOJb B IMO3HABATEIIBHOW W MPAKTUYECKOU



JEATETLHOCTH YEeJIOBEKa, CIMOCOOCTBYIOT BOCIHUTAHUIO YBAXEHUS K IPOIECCY
TBOpUYECTBA B O0JIACTU TEOPUHM U MPAKTUUECKUX MPWIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3AHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATh HH(POPMAIHMIO U
NPUMEHSTh €¢ [IJIsl TIONOJHEHUS 3HAaHWM, pEIICHUS WHTEJUIEKTYaJbHbIX U
HKCIIEPUMEHTAJILHBIX MCCIEAOBATENbCKUX 3a7a4. B 1enom coaepxanue yueOHOTO
npeaMera «XHUMUS»  JAHHOTO  YPOBHS  M3YYEHHsS  OpPHUEHTUPOBAaHO  Ha
dbopmupoBaHre y OOYYarONIMXCSI MHUPOBO33PEHUYECKOW OCHOBBI I TTOHUMAHUS
bunocohckux MACH, TaKUX KaK: MaTEpHUATBLHOE EIUHCTBO HEOPTaHWYECKOTO H
OpPraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTAaBOM H
CTPOCHHEM, I[I03HABAEMOCTh MPUPOJHBIX SIBICHHI IyTEM SKCIEPUMEHTA U
pelieHrs MPOTUBOPEYMN MEXIy HOBBIMH (akTaMd U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUH B PELICHUM SKOJIOTMYECKUX MpoOseM, a
TakKe MpoOJieM COEPeKEHUS YHEPTETUUECKUX PECYPCOB, CBHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nnane pemeHuss 3ajad  BOCHUTAHMS, Pa3BUTUS UM COLMAM3AIUU
OoOy4Jarommxcs TPHUHATHIE MPOrPaMMON MO XMMHH MOAXOAbl K OIpPEIesICHUIO
CollepKaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT  (HOpMUPOBAHHE
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM, UMEIOIINX 0a30BOE 3HAUCHUE ISl Pa3TUIHBIX
BUJIOB JICSITEIILHOCTH: PEIICHUs TMpoOJieM, TMOUCKA, aHaau3a U 0o0paboTKu
uHdopMaIuu, HEOOXOAUMBIX IS TPHOOPETEHHUS OIbITa MPAKTUYECKOW U
HCCIIEIOBATENbCKON JIESITENIbHOCTH, 3aHMMAIOUIEH Ba)XHOE€ MECTO B IIO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHUsi XMMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK M Ha YPOBHE CpeAHEro o0IIero oopa3oBaHus, IPH ONPEACICHUN
COJICPKATEIIbHOW XapaKTEPUCTUKH IIeJed W3y4YeHUs] TpeJAMeTa HampaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAJAUIIMOHHO TPHU3HACTCS (POpPMHpPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUUECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa W KaK OJJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOAMYECKON TOYKM 3PECHUS TAKOM MOAXOJ K ONPEICIICHUIO LEJIeU W3YyYEHUS
npeaMeTa SBISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUsSl TJIABHBIMHU LIEJISIMU HM3Y4Y€HUS NpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisttOTCSA:

« (GOpMHUpPOBAaHHE CHUCTEMBl XHMHUYCCKHX 3HAHMW KaK  BaKHEHIICH
COCTABJISIOIIEH €CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIE MOHATHUS, (QYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOECHHUE f3bIKa HAYKH, YCBOEHHWE M MOHMMAHHUE CYIIHOCTU JIOCTYIHBIX



0000IIeHN T MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

+ (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HayYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIui, HEOOXOAUMBIX HJisi MNPUOOPETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOMN U MOBCEIHEBHOM KU3HH,

 pa3BUTHE YMEHUH U CIIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMHUYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM  TIPaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsiny ¢ aTuM, comepkarenbHas XapaKTEpUCTUKA IeNiel U 3a7ad U3ydeHHs
npeaMeTa B [porpaMMe o XMMHUM YyTOYHEHA M CKOPPEKTHpPOBaHa B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpeaHero oobuero oopazoBanus. CeronHs B
MPENoAaBaHUH XUMHH B OOJIBIICH CTETIEHN OTAACTCS MPEANOYTEHUE TPAKTHUECKOMH
KOMIIOHEHTE CcojJiep>kaHusi OOydeHHs, OpPUEHTHPOBAHHOW Ha TOJTOTOBKY
BBIIYCKHHMKa 00111€00pa30BaTeNbHON OpraHu3aliy, BJIAJCIOLIEr0 He Habopom
3HaHWU, a (QYHKIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSMHU
AKTUBHOTO TOJYyYEHUs 3HaHUW U IPUMEHEHUS UX B PEATbHOM JKU3HU ISl PEIICHHS
IPAKTUYECKUX 3ajau.

B cBsa3u ¢ 3TUM [pU U3yYEHUU TMpeAMETa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

ajanrtanus o0y4yaroumxcss K YCIOBHUSIM JUHAMHYHO Pa3BUBAIOILErOCS MUPA,
GbopMUpOBaHHE  UHTEIJIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEUIECTBAMH M UX
IpUMEHEeHHEM; (OPMUpPOBaHUE y OOYUYaIOIIUXCS KIHOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIETEHIIMI), HMEIOUIMX YHUBEPCAJbHOE 3HAYCHHE [JIsl PA3IMYHBIX BHJOB
NeATEIbHOCTH: pPElIeHUs] MpooJieM, ToKMCKa, aHaM3a U 00pabOTKM MHQOpMaLUU,
HEOOXOJUMBIX I TPUOOPETEHHs OMbITa JCSATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHMM XUMHUHM, a Takxke Ui OLEHKH C MO3ULUi
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSAHHUS BEIIECTB U XUMHUYECKUX
NPOIECCOB HAa OpPraHW3M 4YeloBeKa W TPUPOJIHYI Cpedy; pas3BHTHE
MO3HABATEIbHBIX MHTEPECOB, WHTEIICKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH
OOyYaroIIMXCs: CIOCOOHOCTH CaMOCTOATENHLHO TMPUOOpPETaTh HOBBIC 3HAHUS TI0
XUMHUM B COOTBETCTBUU C JKMU3HEHHBIMU THOTPEOHOCTSIMHM, HCIOJIb30BaTh
COBpeMEeHHbIe MH(POPMAIIMOHHBIE TEXHOJOTUHN JIJIs TTOWCKA W aHajIn3a y4eOHOU |
HAYYHO-TIOMYJISIPHON MH(OpPMAIMM XUMHUYECKOTO COAepKaHus; (popMupoBaHUe U
pa3BuTHE y OOy4arommxcs AacCOMaTHMBHOIO M JIOTUYECKOTO  MBIIIICHHUS,
HAOJIOAATENIbHOCTH,  COOPAaHHOCTH,  aKKypaTHOCTH,  KOTOpbIE  OCOOEHHO



HEOOXOAMMBI, B YaCTHOCTH, TPH IUJIAHUPOBAHWUU M TPOBEACHUU XHUMHUUYECKOTO
AKCTIIEPUMEHTA; BOCIIUTAHUE Yy 00YYaIOMMXCS YOSKICHHOCTH B TYMaHHUCTHYCCKON
HaIpPaBJICHHOCTH XHWMHH, €¢ Ba)XXHOM POJIM B PEIICHUHM TJ00AIBHBIX IpoOieM
pPallMOHAIILHOTO MPUPOIONOJIH30BAHUS, TTOMOJTHEHUS YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIICHHS K MPUPOJEC M CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHMM JJI1 TPUHATHS TPAMOTHBIX pEIIeHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mumaHe cpemaHero oOiiero oOpa3oBaHUsS TPEAMET «XUMUS»
0a30BOr0 YPOBHS BXOJIUT B COCTaB MpeaMETHON 00macTu «ECTeCTBEHHO-HAyUHbIC
PEAMETHI.

OO611ee ynco 4acoB, OTBEICHHBIX JIJI M3YUCHUS XUMHUHU, HA 0a30BOM yPOBHE
cpeaHero oliero odpazoBaHus, cocrapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hememwo), B 11 «xmacce — 34 wyaca (1 yac B HeIemwo).



COJEPXKXAHUE OBYUEHUA

10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYECKO XUMHHU

[IpeameT OpraHMYECcKOl XMMHUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
MOJIYyYEHUM HOBBIX BELIECTB W MAaTE€pUANOB. TeOpHsl CTPOEHUS OpPraHUYECKHUX
coenuHeHuid A. M. BytnepoBa, e€ ocHOBHbIE NOJIOkKEHUS. CTPYKTypHBIE (DOPMYJIBI
OpraHMYeCKUX BEUIeCTB. l'oMosiorus, wu30oMepuss. XUMHUYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Kiaccupukauuy OpraHMYECKUX BemecTB. HomeHkaTypa
OpPraHUYECKUX COCAMHEHUH (CHUCTeMaTWyecKas) U TpUBHUAJIbHbIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEpUMEHTANIbHBIE METOJbl M3y4YEHUs BELIECTB M HX MPEBpPaALCHUN:
O3HaKOMJIEHHME ¢ o00pa3llaMHd OpraHMYeCKHX BEIIEeCTB W MaTepuajllaMd Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OPraHMYECKHX BEIIECTB, HAOJIIOJCHUE WU
ONMKCAHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPALEHUIO OPTaHUYECKUX BEUIECTB
IIpU HarpeBaHuu (IU1aBJICHKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTMYECKUH psiag. MeraH W 3TaH —
NPOCTEUIINE TPEICTABUTENN alKaHOB: (PU3UUYECKME U XHUMHUYECKHE CBOMCTBA
(peakuu 3aMenIeHUs] M TOpEHHUs), HaXOXKACHHE B MPUPOJE, MOJy4YEeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN pAll. DTUIEH U MPOMUIIEH —
NpOCTEUIINE TPEICTABUTENIM AJIKEHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBaA
(peakMu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THAPATALUN, OKHCICHHS U
MOJINMEPHU3ALINN ), TOJIYYEHUE U IPUMEHEHHE.

Anxaguensl: OyrtanueH-1,3 u metunOyragauen-1,3: cTpoeHue, BaxxHeHIne
XUMHUYECKHE CBOMCTBa (peakuusi nonumepusanuu). [loydeHre CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHSI, TOMOJIOTUYECKUH psil. ALleTUIICH
— TMPOCTEHIIMH NPEICTaBUTENb AJKHUHOB: COCTaB, CTPOEHUE, (U3HUECKUE WU
XMMHUYECKHE CBOMCTBA (peakLMU TMIPUPOBAHUS, FAJIOT€HUPOBAHUS, THIPATALIUH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.



Apensl. benson: cocraB, cTtpoeHue, (puU3MUecKUe U XMMHUYECKHE CBOMCTBa
(peakuuy rajoreHMpOBaHUS U HUTPOBAHMS), MOIYYEHHE U MpUMEHEHue. Toyon:
cocmas, cmpoenue,  Quauueckue U  XuMmuueckue  Ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), noJydeHue u npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTHyeckass CBS3b MEXIY YIJIEBOAOPOJAMH, IPUHAICKAIIUMUA K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHU YIIIEBOAOPONOB. IIpupomHslii ra3 W IOIyTHBIE
HeTsaHbie Ta3pl. HedTh u e¢ mpoucxoxaenue. CrnocoObl nepepaboTku HepTu:
NEPETrOHKa, KPEKUHI (TEpMUYECKUM, KaTaJIUTUYEeCKuil), nupoiu3. IlpomykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITYy. KamMeHHBIN
yroJb U MPOAYKTHI €r0 NepepadoTKU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BELIECTB M HUX IPEBpAIICHUIL:
O3HaKOMJIEHHUE C 00pa3llaMH IJIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «Hedte»
U «YT0JIb», MOJIETUPOBAHUE MOJIEKYJ YTIEBOJOPOAOB U TaJIOr€HONPOU3BOIHBIX,
MPOBEICHHUE MPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUIIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuernble 3a1aun.

Boluncienuss MO ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00beMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WIN NPOAYKTOB PEAKIUH).

Kucsiopoacoaep:xaiye oprannyeckue coenHeHust

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHON: CTPOEHUE,
duznyeckne W XMMHYECKHE CBOWCTBAa (peaklud C aKTUBHBIMU METaJlIaMH,
rajJloreHOBOJIOPO/IaMHU, TOpPEHHUE), NpUMEHeHHe. BomopomHble CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBUe MeTaHOJa U 3TaHOJIa Ha OpraHU3M YeJIOBeKa.

MHoroaromMHple  COHMPTHL. ODTWICHIVIMKOJIbL W  TIUIEPUH: CTPOCHHE,
¢usnyeckne W XUMHYECKHE CBOWCTBA (B3aMMOACHCTBHE CO MICJIOYHBIMH
MeTaJUlaMH, KAa4eCTBEHHAs peakius Ha MHOTOAaTOMHBIE CIUPThI). JleiicTBue Ha
Opranu3Mm uesnoBeka. [I[puMeHeHne rimuepyuna u 3TUICHTITUKOJIS.

®deHon: CTpOCHHWE MOJCKYJbl, (U3UYECKHe ¥ XWMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anbaerupl U kemowsl. Dopmanblerul, aleTadblIerul: CTPOECHUE,
duznyecKkne U XUMHYECKHME CBOWCTBA (pEaklMW OKHUCICHHUS W BOCCTAHOBJICHUS,
KayeCTBEHHbBIE PEAKIINH ), IOTyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE MpeieTbHbIe KApOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHas
KHUCTIOTBI: CTPOCHUE, PU3NICCKUE U XMMHUUECKHE CBOMCTBA (CBOMCTBA, 0OmIMeE IS
Kjlacca KHCJOT, peakmus »JTepudukanuu), TMOJyuYeHHe U MPUMCHECHHE.
CreapuHOBasi ¥ OJIEMHOBAsl KHUCIOTHI KaK IMPEACTABUTENHM BBHICIIUX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.



Crnoxuple 3puUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponu3
coxHBIX 3upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KUPOB.

YrineBogel:  cocTaB, Kilaccu(uKamus — yIJIeBOJOB  (MOHO-, JH- W
nosivcaxapubl). ['oko3a — mpocTedmii MoHOcaxapu: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKMEe M XHUMHYECKHE CBOWCTBAa (B3aMMOJICUCTBHE C
runpokcuaom Meau(ll), okucneHne aMMuadyHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIFOKO3bl), HaXO0XJICHHE B IMPUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a kak OpupojHble mojiuMepbl. CTpoeHHe Kpaxmaia U
nemnono3bl. dusnueckne W XUMUYECKHE CBOMCTBAa Kpaxmaia (TUAPOIH3,
KayeCTBEHHAsI peaklus ¢ HOJOM).

OKCNIEpUMEHTANIBHBIE METOJbl HM3yYEHHUS BEIIECTB M MX MpPEeBpalleHUN:
IIPOBEICHNE, HAONIOJACHUE M ONUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUECTBEHHBIE PEAKIMU OJIHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHONA
okcugom Menu(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCHCTBUE TJHUIEPUHA C
ruspokcusiom meau(ll)), anbrernioB (OKUCIECHNE aMMHUAaYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rugpoxcumom wmenu(ll), B3auMojelcTBHE Kpaxmalia C HOJOM),
MIPOBEICHHE NMPAKTHYECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuernbie 3agaun.

Bbluncnenusi Mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa pEaKLUu M0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHu4ecKre coeAMHeHNs. PU3nYecKue u
XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpumepe riuuuHa). buonormueckoe
3HaUYE€HUE aMUHOKUCIIOT. [lenTuabl.

benku kak mpHUpoIHbIE BBHICOKOMOJIEKYJSpHBbIE coeAuHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OenkoB. XUMHUECKHUE CBOICTBA OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIepUMEHTAIbHBIE METO bl U3YUYECHHS BEIIECTB U UX MPEBPALICHHIA:
HaOJI0ICHUE U OMMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalHs OEIKOB MpHU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEIHSAA MOJIEKYIsIpHas
Macca. OCHOBHbIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIUS U MOJUKOHECHCAIHS.



OKCnepUMEHTAIbHbIE METObI U3YyUEHHUS BEIIECTB U UX MTPEBPALLCHUI:
O3HAKOMJIEHUE ¢ 00paslaMu IPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXXNpeIMETHBIX CBSI3€U MPU U3YYEHUH OPraHUYECKON XUMHUU B
10  wrmacce  OCymIECTBISIETCS ~ 4Yepe3  HMCIOJb30BaHME  KaKk  00mux
€CTECTBEHHOHAYYHBIX IMOHATUN, TaK U MOHATUHN, SBISIOIIMXCA CUCTEMHBIMU IS
OTZIEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHTHS: SIBJICHUE, HAYYHBIM (DakT, rumnoresa,
3aKOH, TEOpHs, aHaJIM3, CUHTE3, KiacCUUKAIM, NEPUOTUIHOCTb, HAOIIOJCHUE,
U3MEpPEHUE, YKCIIEPUMEHT, MOJICITTUPOBAHHE.

®duzuka: MaTepus, OSHEpPrusi, Mmacca, aTroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorusi: kinertka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMUECKH AaKTUBHBIC BellecTBa (OEJNKH, YIJIEBOJIBI, KHUPHI,
bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOBI, TIOJIE3HBIC MCKOMAEMBbIC, TOTUIHBO,
pecypchbl.

TexHONMOTHs: TUIIEBBIE TPOIYKTHI, OCHOBBI PAlMOHAIBHOTO THUTAHUSA,
MOIOIITUE CPEJICTBA, JEKAPCTBCHHBIE U KOCMETHYECKUE MPEnapaThl, MaTepHaITbl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuyeckuii sieMeHT. AToMm. Sapo aroma, HU30TONBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacnpeiesieHus] dJEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. IJIEKTPOHHASI KOH(DUTYpaIHs AaTOMOB.

[Tepnonnueckuit 3axkoH U llepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CBsi3b EpUOIAYECKOTO 3aKkoHA U [leprnoandeckoil CUCTEMBI
xumuueckux siemeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB XUMHUYECKUX DJIEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TPyHmaM H TEpHUOIaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.



CrpoeHue BemiecTBa. XHMHYECKas CBsI3b. BHIbI XMMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJISIpHAsh W TOJIIpHAas, MOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHuUs KOBAJICHTHOM XUMHYECKOMN CBSA3U (0OMeHHBIH U
JIOHOPHOAKIECTITOPHBII). Bonoponnas CBS3b. BanentHoCTS.
DIEeKTPOOTPUIIATETLHOCTD.

Crenenb okucieHus. IoHbI: KATHOHBI U @HUOHBI.

BemectBa  MOJIGKYJSIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTALTMYECKUX PEIICTOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIICTKH.

[lonarue o AucCHEpCHBIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10Ji1 BEHECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COECIMHEHUM. Howmenknatypa
HEOPTaHUYECKUX BemIecTB. ['eHeTHueckass CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccudukaruss — XUMUYECKHX — peakluid B
HEOPraHUYECKOW M OPraHMYEeCKOW XHMMHUHU. 3aKOH COXPAHECHHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKOpOCTh peakinu, €¢ 3aBUCUMOCTb OT Pa3iu4HbIX (pakTopoB. OOpaTHMbie
peakiuu. Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAKOLNIME HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [laTtense.

DnekTponuTryeckas aucconuarus. CuiibHBIC U caa0bie AIeKTponThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJasi, HEUTpaIbHas, IIETOYHAs.

OKHCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METONBl HM3YYEHUs BEIIECTB W MX IPEBPALLCHUM:
neMoHcTpauus Tadmun «llepuoanueckas cucrema xumudeckux snemeHton [I. U.
MenneneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIICTOK, HaOJI0JIeHUuE U
ONMKCAHKUE JEMOHCTPALMOHHBIX U JAOOPATOPHBIX OMBITOB (Pa3I0KEHHE NEPOKCUAA
BOJOPOJIa B IPUCYTCTBUU KATAIM3aTOPa, ONIPEACICHUE CPENIbl pACTBOPOB BEILIECTB
C TOMOIIBI0O YHHMBEPCAJbHOTO WHAMKATOpa, pEaKUUd HOHHOTO OOMEHa),
IpOBEJCHUE MPAKTUUECKON paboThl «BnusHue pa3nuyHbix (akTOpoB Ha CKOPOCTh
XAMHYECKON PEAKLIUI.

PacueTrnrble 3agaun.

PacuéTel 10 ypaBHEHUSM XUMHUYECKHMX pEaKIHil, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYEThI, PACUYCThl C HCIIOJb30BAHUEM IIOHATHS «MacCOBas
JIOJISl BELLIECTBAY.

Heoprannyeckasi Xumus

Hemeramner.  [lonoxenne HemeramnoB B llepuonnueckoir  cucreme
xumudeckux sneMeHToB J[. M. MeHnmeneeBa m OCOOCHHOCTH CTPOEHUSI aTOMOB.



du3nyecKkre CBOWCTBA HEMETAIUIOB. AJIIOTPOINHS HEMETAUioB (Ha mpuMmepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHUIIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoma W KpEeMHHS) M HMX  COCOWHEHUUH  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpyMeHEHNE BaKHENIIINX HEMETAIVIOB U UX COCIMHEHUH.

Meramnel. [lonoxxenne MeraimioB B llepronnueckon cucremMe XHMHYECKHUX
anemenToB [I. . MenneneeBa. OcOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOume ¢usndeckue cBoiicTBa MeTawioB. CrijiaBbl METaJIIOB.
DIIEKTPOXUMHUYECKUI DA HAIPSIYKEHU METAJUIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATpPUM, KaJIMi, KaJIbIUH,
MarHuy, allOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO0mue cnocoObl noiaydyeHus MeTawioB. [IpuMeHeHne MeTaiioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOAbl HM3YYEHHS BEIIECTB W HX MPEBPALICHUM:
U3y4YeHUE KOJUIEKIMU «MeTaibpl U CIUIaBbl», 00pa3lloB HEMETAIIOB, pElICHUE
HKCIIEPUMEHTAJIBLHBIX 3ajla4, HaOJI0JICHHEe M OINMUCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICWCTBHE THAPOKCHUIA aJIOMHHHS C pacTBOpaMu
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuernbie 3agaun.

PacuéTel mMaccel BemiecTBa WM 00ObEMa ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WM O00bEMY OJHOTO M3 Y4YaCTBYIOIIUX B PEAKIMH BEIIECTB,
pacdeTbl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUHU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B 0o0ecCrieYeHUN 3KOJIOTHYECKOM, DHEPTreTUYECKON W MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIUHBL. [lOHATHE O HAay4YHBIX METOMAX ITO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPUHIMIIAX  [POMBIIUICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

YUenoBek B MHUPE BEIIECTB M MATEPUAIOB. BAXKHEWIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIIMOHHBIE MaTepHaibl, KpacKH, CTEKIO, KEepaMHKa,
MaTepuasbl g 3JEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUUYECKUE U MHUHEPAJbHbIC
ya00peHusl.

XumMus ¥ 300pOBBE YEIOBEKA: IPaBUJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, paBuia 0€30MaCHOr0 UCTIOIb30BaHUS MPENapaToB ObITOBOM XMMUHU B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBSI3H.



Peanuzamusi MEXNpEAMETHBIX  CBA3€H Mpu  M3yYEeHUH OOmed u
HEOpraHWYeCKON Xxumuu B 11 Kilacce OCyIIECTBIIAETCS 4epe3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAyYHbIX MOHATUH, TaK M MOHATUH, SBIAIOIIUXCS
CUCTEMHBIMM I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIC TMOHATHS: HAay4dHbIM (DakT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, Kilaccu(ukaius, MNepUOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBIICHHE.

dusnka: MaTepusi, SJHEprus, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
W30TOII, PATMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUECKNN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBa, (PU3MUYECKUE BEIIMYMHBI U €IMHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kierka, OpraHumsM, 3KocucTeMma, Ouocdepa, Makpo- WU
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadusi: MuHepanbl, rOpHbIE MOPOJbI, MMOJE3HbIE HUCKOMAEMBbIE, TOILJIUBO,
pecypcehl.

TexHonorus: XMMHYECKas MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOIACTBO
CTPOUTENIBHBIX MAaTEPHUANIOB, CENBCKOXO3AMCTBEHHOE TPOU3BOACTBO, IIHILIEBAs
IPOMBIIIIEHHOCTh,  (hapMalleBTHUUeCKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX IIPErnaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IVDIAHNPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yibTaTaM OCBOCHUS
OOyYarOIMMHUCST TPOTPaMM CPEIHETO O00Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJAMETHbIM W MpeAMEeTHbIM). HayuHo-MeToauueckoi OCHOBOM st
pa3paboTKu IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIEero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B CcoOTBETCTBHM C CHCTEMHO-AESTENBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CpPEIHEro
o011ero 00pa3oBaHus BIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHME O0YYAIOUTUMHUCS POCCUMCKON IPakTaHCKON UJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEACIICHUIO; HaIUYHE

MOTHBAIlMM K OOYYEHHIO;  IIeJICHANPABJICHHOE pAa3BUTHE BHYTPEHHUX

yOexAeHU TMYHOCTH HAa OCHOBE
KJIFOUEBBIX I[IEHHOCTE W HUCTOPUYECKHX TpaJuldid 0a30BOM HAyKu XHMHH;
TOTOBHOCTh M CHOCOOHOCTh OOY4YaloOIIMXCS PYKOBOACTBOBATHCSI B  CBOEH
JEATEIIbBHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMH, MNPUCYIIUMH LEI0CTHOU
CUCTEME XMMHYECKOTO0 O00pa30oBaHUs; HaJIUYKMe MPABOCO3HAHUSA SKOJOTUYECKON
KYJbTYPBI U CIIOCOOHOCTU CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MpeaMeTa «XHUMHs» JIOCTUTAIOTCS B
€MHCTBE YYEOHOW M BOCIHUTATEIHbHON JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U WaealaMd POCCHUMCKOTO TPakIaHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM UM [paBWJaMu  TOBEACHMS,  CIOCOOCTBYIOIIMMH  Ipolieccam
CaMOMO3HaHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOI'O CTAHOBJIECHUS JIMYHOCTH
00yJaroIIXCsl.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS IMpeAaMeTa «XUMHUS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OMbITa [MO3HABATEIIbHOW W MPAKTHUYECKOW JEATEIbHOCTH
OOyYaroIIMXCs M0 pPeau3alii MPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM UYHCIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHMs O0YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00sS3aHHOCTEH,



YBAXKEHUS K 3aKOHY W MPABOIOPANKY; NPEACTABICHUS O COLMAIbHBIX HOPMAaX H

MPaBUJIaX MEKIMYHOCTHBIX
OTHOUIEHUW B KOJUICKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOW MAEATEIBHOCTA MPHU CO3/IAHUU
y4€OHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M MO3HABATEIbHBIX 3aJlay, BBHIMOJIHEHUU
XUMUYECKUX DKCIEPUMEHTOB; CIOCOOHOCTH MOHMMATh M NMPUHUMATh MOTHUBBHI,
HAMEPEHUS], JIOTUKY U
apryMEHTBI IPYTHX TPU aHAJIU3C Pa3IHYHBIX BHJIOB YUCOHOU JACSITEILHOCTH; 2)

NATPUOTHYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOI'O0 OTHOILLIEHUS K UICTOPUUYECKOMY U HAYYHOMY HACJICIUIO
OTEUECTBEHHON XMMHUM; YBAKEHUsI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U

MPAKTAYECKOTO
IPUMEHECHUSI XUMHH, OCO3HAHUS TOIO, YTO JOCTHMIKECHHUS HAYKU €CTh pPE3yJbTaT
JUIMTEIIbHBIX ~ HAOIOJICHUM, KPOMOTJIMBBIX  JIKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYJla YUYCHBIX U MPAKTUKOB;, WHTEpPECa U MO3HABATEIIbHBIX MOTHBOB
B MOJIYYECHUH U TIOCJIEAYIOIIEM aHaIu3e UHPOpMAIUU O MEePEIOBBIX JOCTUKEHUSIX
COBPEMEHHOW OT€UYECTBEHHON XUMHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOr0 MOBEACHUS; CIOCOOHOCTH OLEHUBATH
CUTYallUM, CBSI3aHHBIE C XMUMHYECKUMH SIBIICHUSMH, U TPUHUMATH OCO3HAHHBIC
pElIeHHs, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
FOTOBHOCTH OILIEHUBATh CBOC MOBEICHUE U MOCTYIKHA CBOMX TOBAPUIIEH C MTO3UIUN
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCJEICTBUM 3TUX MOCTYIIKOB;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

NOHMMAaHHs LIEHHOCTEW 3/J0pOBOr0 U Oe3omacHoro oOpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3JI0POBbIO; COOJIIOJICHMSI TpaBUil O€30MacHOro OOpalleHus ¢
BEIIECTBAMHU B OBITY,

MOBCETHEBHOM JKM3HU U B TPYJIOBOM JESITEILHOCTH; TTOHUMAHMSI [ICHHOCTU MTPABUJIT

WHMBUYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 370POBbIO U JKU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYCK (YIOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4€OHO-MCCIIEIO0BATEIbCKOM
JEATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW APYyruxX BHUJAX
JeSATEeIbHOCTH; YCTAHOBKM Ha AKTUBHOE yYaCTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpeca K MPaKTUIECKOMY U3YYCHHIO TPOQPECCUil pa3IMnaHOro pojaa, B TOM
YUCJIE HAa OCHOBE NMPHUMEHEHUS NPEIAMETHBIX 3HAHUM MO XUMHUHU;, YBAXKEHUS K
TPpyAy, JIIOAAM TpyJAa U pe3ysibTaTaM TPYAOBOM JEATEIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY WHAMBUIYATbHON TPAeKTOpUH OOpa3oBaHUsA, OymyIIe
npodeccun W peanu3aldd COOCTBEHHBIX IKU3HEHHBIX IUIAHOB C Yy4ETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEN K XHMMHHM, MHTEPECOB U IMOTpeOHOCTEU
00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOE, KaK UCTOUHUKY
CYIIECTBOBAHMSI KM3HM Ha 3emJjie; TMOHUMAaHHS TJIOOAIBHOTO Xapakrepa

AKOJIOTUYECKUX TTPOOJIeM, BIUSHUS
SKOHOMHUYECKUX TMPOILECCOB HA COCTOSIHUE MNPUPOJHOM M COLMAIBHOW CpPEHbI;

OCO3HAHMS HEOOXOIMMOCTHU UCIOJIb30BAHUS JOCTHKEHUN XUMUU JIJIS
peLIeHUs. BOIIPOCOB PAlMOHAIIBLHOTO MPUPOIOIIOIb30BAHUS; AKTUBHOTO

HENPUATHUS JCUCTBUM, MPUHOCIIIUX BpE OKpYXKaroleu
IPUPOIHON cpesie, YMEHUs IPOTHO3UPOBATh HEOIArONPUITHBIE IKOJIOTHIECKUE
MOCIIEICTBUS NPEANPUHAMAECMBIX JCUCTBUM U MIPEAOTBPALIATh UX; HATUYUA
PAa3BUTOrO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPbI, OIbITA

JESITENbHOCTH DKOJIOTUYECKOM  HAMNpPaBJICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMM B MTO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMATILHOM
MPaKTUKE, CIOCOOHOCTH " YMEHUS AKTUBHO  IIPOTUBOCTOSITH

ujeosorun xemopoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTUKH; TOHUMAaHUS ClenuPpUKU
XUMUU KaK HayKd, OCO3HaHUsi e¢ poiu B (HOPMHPOBAHUU PAIMOHAIBLHOTO
HAy4YHOTO MBIIUICHUS, CO3/JaHUM IIEJIOCTHOTO MPEJCTABICHUS 00 OKpYKaroIieM
MHpE KakK O €IMHCTBE TMPUPOJBI M YEJIOBEKAa, B TO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPAaHECHUS TPUPOJTHOTO PABHOBECHS,
yOEXIEHHOCTH B 0COOOW 3HAYMMOCTH XMMUU JIJII COBPEMEHHOM ITUBUIIU3AIINN: B
e¢ TYMaHHCTHYECKOW HaINpaBJICHHOCTH U BaXXHOW pPOJIM B CO3JAaHUU HOBOU Oa3bl
MaTepUaIbHOM KYJIBTYPHI, PEIIEHUH TJI00ATBHBIX MPOOIEM YCTOHYUBOIO Pa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPreTHYECKOW, MUIIEBOM M IKOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTHUH MEIAUITMHBI, 00ECTICUCHUH YCIOBUH YCIICIIHOTO TPY/a U
AKOJIOTUYECKH KOMGBOPTHOM >KU3HU KaXJOro uYjieHa OOIIEeCTBA; €CTECTBEHHO-
Hay4YHOU T'PaMOTHOCTH: NOHUMAHHUS CYIIIHOCTH METOAOB MTO3HAHUS, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh IMOJy4aeMbl€ 3HAHUS IS
aHanu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOMIETO MHUpAa M MPOUCXOIAIIMX B HEM



U3MEHEHUN, YMEHHs JelaTh OOOCHOBAaHHBIC 3aKJIIOYEHHUS HAa OCHOBE HAYYHBIX
(GakTOB M MMEIONIMXCS JaHHBIX C IENbI0 MOJYyYEHUs] JOCTOBEPHBIX BBIBOJOB;
CIIOCOOHOCTH CAMOCTOSITEIBLHO UCTIOIB30BATh XUMUYECKUE 3HAHUS JIJIs1

pelIeHus Ipo0JIEM B PEATTbHBIX JKU3HEHHBIX CUTYALMSIX; HHTEpEca

K MO3HAHUIO U UCCIEA0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEphIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUI 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU NOTPEOHOCTSIMHU; HHTEpECa K OCOOCHHOCTSAM TpyJa
B pa3nuYHbIX cepax MpoPpecCuOHATBHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbI€ pe3yJIbTaThl OCBOCHHUSI Yy4€OHOro mpeamMeTa «XUMHsS» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE ISt dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronuxcs
MEXIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIC MOHSITHS, OTpakarollue
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U cOenudUKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUsl, SIBJICHUE,
mpoliece, cUcTeMa, Hay4HbIM (hakT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HUCCIeNOoBaHUE, HAOJMIOJACHUE, HU3MEPEHUE, HKCICPUMEHT U JApYrue);
YHUBEpCAJIbHBIC y4YeOHBbIE JEeWCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATHUBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHOM
IPAMOTHOCTH M COLIMAIbHOW KOMITETCHIIUU 00YYarOIINXCS;

CIIOCOOHOCTH 00yYarIINXCs UCIIO0JIb30BaTh OCBOCHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSI W YHUBEpPCAJbHbIE y4eOHbIE
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHON MPAKTHKE.

MertanpenMeTHbie Ppe3yJbTaThl OTPaXalT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH W  PETYJISTUBHBIMU
JICVCTBUSIMH.

OBJjiaieHne YHUBEPCAJIbHBIMYI YU€OHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 0a3oBble JJOrHYecKmne JelCTBUSI:

CaMOCTOATENLHO  (GOPMYJIMPOBATh M aKTyaJIU3UPOBAaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPEACNSITh LEIU JCSITEIHHOCTH, 3a/JaBas
napaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTh PE3YyJIbTaThl ACATEIbHOCTU C MOCTABJICHHBIMU LIEJISIMU;
UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOrO MBIIUJICHUS —
BBIJICNISITh XapaKTEPHbIE NMPU3HAKU TMOHSATUN M YCTAaHABIMBATH UX B3aWMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIOIINE TTOHATHUS JIJIs1 OOBSICHEHHS OTACIBbHBIX (DAKTOB U
SIBJICHUU;

BBEIOMPATH OCHOBAHUS U KPUTEPHH JIJIS1 KIIACCU(DUKAITUU BEIIECTB U
XUMHUUYECKUX PEaKlHi; yCTAaHABJIMBATh MPUYUHHO-CIEJICTBEHHBIC CBS3U MEKITY
M3y4yaeMbIMH SBJICHUSMHU; CTPOUTH JIOTHUYECKHE PACCYXKJICHHUS (MHIYKTUBHBIC,
JNEeTyKTUBHBIC, 110 aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B
paccMaTpUBAEMBIX SBICHHSX, (DOPMYITUPOBATH BHIBOJBI M 3aKIFOUCHIS; IPUMCHSTh
B TIpPOIIECCE€ TMO3HAHMS, HCMHOJIb3yEeMblE B XHUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEIH, TPeoOpa3oBbIBATh MOJCIBHBIC MPEACTABICHUS — XUMHYCCKHM 3HaK
(cuMBOJI) BJeMeHTa, XUMHUYeckas (Gopmylia, ypaBHEHHUE XUMHUYECKON peakiuu —
IpU PEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSTh
Ha3BaHHBIC MOJICJILHBIC MPEACTABICHUS JJISI BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIeI0BATEeIbCKHE NeHCTBHS:

BJIAJIETh OCHOBAMHU METOJ0B HAYYHOI'O MTO3HAHUA BEIIECTB U XUMUYECKUX
peakiuii; GopMynaupoBaTh I€AM U 3aJa4d  UCCIEOBAaHMS, WCIOJIb30BATh
MOCTAaBJICHHBIE W CaMOCTOATENLHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KadeCTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3BI MO IMPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHUM; BIAJETh HABBIKAMHU CAMOCTOSITEILHOTO
MJIAHUPOBAHUSI U TIPOBEJCHUS YUYEHUUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHUs1 HaO0aTh 32 XOJOM IPOIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro
pe3yabTat, GopMyJIUpOBaTh 000OIEHHS U BBIBOJIBI OTHOCUTEIBLHO JIOCTOBEPHOCTH
pEe3yJIbTAaTOB MCCIIEAOBaHUSA, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJICTAHHON
paboTe; mpHoOpeTaTh OMNBIT YYCHHUYSCKOM HCCISI0BATEIbCKON M TMPOSKTHOU
NESATETbHOCTH, TPOSBISATH CIIOCOOHOCT M TOTOBHOCTh K CaMOCTOSTEILHOMY
MOUCKY METOJOB pEIICHUS NPaKTUUYEeCKUX 3a7ad, NPUMEHECHHUIO Pa3IN4YHBIX
METOJIOB TO3HAHUS.

3) pa6ora ¢ mHpopmaueii:

OPUEHTUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX WH(MOpMAIUH (HaAyIHO-
MONyJISIpHAsT JIMTEpaTypa XHUMHUYECKOrO COJEp)KaHUs, CIpPaBOYHbIE TOCOOUS,
pecypcbl MHTepHeTa), aHamM3upOBaTh MHPOPMAIIUIO PA3IUYHBIX BUIOB U (hopm
MpeJICTaBICHHUS, KPUTHYECKU OIICHUBATh ec JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTD;

bopMyIMpOBaTh 3aNPOCHl M MPUMEHSATHh PA3JIMYHBIE METOJbI MPU TOWCKE U
orbope wuH(pOpPMAIMK, HEOOXOAUMOUW JUIsl BBITIOJIHEHHMsS] YYeOHBIX  3aj1a4
OTPENICICHHOTO THUIIA; MPUOOpPETaTh OIBIT HMCIOJIH30BaHUS HHOOPMAIIMOHHO-
KOMMYHHUKAaTUBHBIX



TEXHOJOTUH M Pa3IMYHBIX TIOUCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMPATH
onTUMajbHyI0 GopMy mpeacTaBieHus HHGopManuu (CXeMmbl, TrpaduKw,
JUarpaMMbl, TaOJMIbl, PUCYHKA M JAPYTHE); UCIOIb30BaTh HAYYHBIM SI3BIK B
KayecTBE CpeACTBa MpH paboTe C XUMHUYECKOHW HH(pOpMAIUel: NPUMEHSThH
MeXMpeaMeTHbIE ((PU3ndeckre U MaTeMaTHUeCKHUe) 3HaKU U CUMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKJATypy; HCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA
HaTJISTHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHHUKATUBHBIMHU AeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOi TeMbl B XOJ€ TUAIOTa W/WJH
JUCKYCCUM,  BBICKAa3bIBaTh  HJEU, (OpMyIHpoBaTh CBOM  IPEAJIOKEHUS
OTHOCHUTEJIbHO BBINIOJHEHUS MPEIOKEHHON 3aJjau; BBICTYIATh C Mpe3eHTaluen
pe3yabTaTOB MO3HABATEIBHON JESATENBHOCTH, MOJYYEHHBIX CaMOCTOSITENIEHO HIIN
COBMECTHO CO CBEPCTHHKAMHU TIPHU BBIOJHEHUH XHMHUYECKOTO JKCIEPHUMEHTA,
IPAKTUUECKOM paboThl IO HCCIENAOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peanu3anMu y4yeOHOro mnpoekTa U (OpMYyIUpPOBATH BBIBOJBI IO pe3yibTaTaM
MIPOBEJCHHBIX MCCIETOBAHNN ITyTEM COTIIACOBAHUS MO3UIUI B X0/1€ 00CYKIEHUS U
0OMEHa MHEHHSIMU.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYUIECTBJIATH CBOIO [103HABATEIbHYIO
JeSITENIbHOCTD, OMNpeeNsss e¢ LelMd W 3aJaud, KOHTPOJIMpOBaThb U IO Mepe
HEOOXOIMMOCTA KOPPEKTUPOBATH MpEJIaraéMblii  aNropuT™M JIEUCTBUM IpHU
BBINIOJIHEHUH YYEOHBIX U HCCIIEJOBATENbCKUX 3a/ad, BbIOMpAaTh HaumbOoJee
b (deKTUBHBIN C€rMOco0 WX peleHUusT C y4ETOM TMOJIYYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX W XUMHYECKHX pEaKUusiX; OCYUIECTBIATh CaMOKOHTPOJIb CBOEH
JIESITEIbHOCTH Ha OCHOBE CaMOaHaJIn3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpaXXaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHUpa, pPOJIM XUMUM B T[IO3HAHUM SIBIICHUU
npuposibl, B (OPMUPOBAHMM MBIIUIEHUS] M  KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOAMMOM JIJISl PEIICHUSI TIPAKTHIECKUX 3a71a9



Y 3KOJIOTHYECKHM OOOCHOBAaHHOI'O OTHOILIEHHS K CBOEMY 3JI0POBBIO M IMPUPOIHOMN
cpele; BIAJACHUE CUCTEMOM XUMUYECKHX 3HAaHUM, KOTOpas BKIJIKOYACT:
OCHOBOIIOJIAralolMe TMOHATHA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTpOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, SJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opMyna (pa3BepHyTas U COKpAIllCHHAs), MOJIb, MOJSpHas
Macca, MOJIIpPHBIM O0O0BEM, YIJIEPOJAHBIM CKeJeT, (yHKUMOHAIbHAs TpYyIIIa,
paaukain, U30MEpHUsl, U30MEphl, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOABL,
KHCIIOPOJ, M a30TCOAEPKAIIUE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOpHUS CTPOCHUS
opranndeckux BemectB A. M. byrnepoBa, 3aKk0OH COXpaHEHHsI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XUMHH; MHPOBO33PEHUECKHE 3HaAHUS,
JeXalllue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (AKTOJIOIMYECKUE CBEJIEHHA O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€30MacCHOM HCIIOJIb30BAHUN BAKHEMILIMX OPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKON JESTENbHOCTH YeJIOBEKa; C(OPMUPOBAHHOCTh YMEHUMN BBISBISATH
XapaKTEepHbIE MTPU3HAKU MOHATHI, YCTAaHABIMBATh UX B3aHUMOCBS3b, UCIOIb30BAThH
COOTBETCTBYIOILIME MOHATHS MPHU OMHCAHUHM COCTaBa, CTPOCHUSI U IMPEBPAIICHHI
OPraHUYECKUX  COEOUHEHHH; Cc(HOPMHPOBAHHOCTH YMEHHH  HCHOJIb30BaTh
XUMHUYECKYI0 CHUMBOJMKY JUISl COCTaBJICHHMS MOJEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEepHYTOM, COKpalICHHON) (GOopMysT OpraHUYECKUX BEIIECTB U YpaBHEHUU
XUMHUYECKUX PEAKUUI, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKHUX BELIECTB
JUIST  WUIIOCTPAUMKA HMX XUMUYECKOTO UM IMPOCTPAHCTBEHHOI'O  CTPOCHMS;
cOPMHPOBAHHOCTh YMEHHUW YCTAHABJIMBATh MPUHAJIEKHOCTh H3YUYECHHBIX
OpraHMYEeCKUX BEUIECTB IO HUX COCTaBy U CTPOCHHUID K OINPEACICHHOMY
KJIacCy/Tpylnme COeAMHEHUN (yriaeBOAOpOAbl, KHUCIOPOA U a30TCoAepIKallue
COEIMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMsI), JaBaThb KM Ha3BaHWS II0
cuctematudyeckoil Homenkiarype (IUPAC), a Takke NpuUBOIUTH TpPUBHAJIbHbBIE
Ha3BaHUSl OTACNbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMUIICH, AalleTHUJIEH,
STUJICHTJIMKOJb, TJIMLEPHH, (eHos, (opMabAeTui, alueTalbIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KHCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmaia, UEeJUII0J03a, TJULUH); CHOPMUPOBAHHOCTh  YMEHHS
ONPENENATh BUABl XUMUYECKOM CBSI3U B

OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUSI TPUMEHATh TMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa 11st 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HX COCTaBa M CTPOCHMS; 3aKOH COXPAaHEHHsS MAacChl BEULIECTB;
c(OpPMUPOBAHHOCTh YMEHHUI XapaKTEpU30BaTh COCTAB, CTPOCHUE, (PU3NUYECKUE U
XUMUYECKAE CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pa3iIMYHbIX KJIACCOB



OpPraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOMWJIEH, alleTUjIeH, OyTaaueH-
1,3, metunbyranuen-1,3, 6eH30I, METaHOJ, 3TAaHOJ, ATHICHIJIMKOJb, TJIMIIEPHUH,
deHou, aneTanbaeruil, MypaBbMHAs W YKCYCHas KHCIJIOTHI, TJIIOKO3a, Kpaxmal,
HEJUTI0N03a, aMUHOYKCYCHAsi KHCIIOTa), HILTIOCTPUPOBATh T€HETHUECKYIO CBSI3b
MEXIYy HHUMH YpPaBHEHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX pEaKIHi ¢
UCIIOJIb30BAaHUEM  CTPYKTYPHBIX  (Qopmyn;  chOpMHpPOBAHHOCTH  YMEHHS
XapaKTepU30BaTh MCTOUHUKHU YTIEBOAOPOJHOTO ChIphsi (HE(DTh, MPUPOJHBIN Ta3,
yroiyib), CIMOCOOBI WX TepepaboTKM M MPAKTHYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTky; cHOPMHUPOBAHHOCTH YMEHUN TMPOBOJUTH  BBIYHMCICHUS IO
XUMHUYECKUM YPABHEHUSIM (MaccChl, 00bEMa, KOJTMUYECTBA UCXOIHOTO BEIIECTBA WU
OpOAYKTa peakUuMud IO H3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOTO U3
UCXOAHBIX BEIIECTB WJIM TPOAYKTOB peEakiuu); CPOPMUPOBAHHOCTH YMEHUH
BJIAJETh CHCTEMOW 3HAaHUW OO0 OCHOBHBIX METOAAX HAYyYHOIO IIO3HAHUS,
UCIOJB3YEMBIX B XHMHUU TPU H3YYEHUM BEIIECTB M XUMHUYECKHUX SBJICHUH
(HabnrofieHUe, M3MEpPEHHE, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BATh
CHUCTEMHBIE XWUMHUYECKHE 3HAHHs [UJIsl TPUHATHS PEIICHHWA B KOHKPETHBIX
KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMH W WX NPUMEHECHHEM;
c()OPMUPOBAHHOCTh YMEHHUW COONIONATh MpaBujia IMOJIb30BAHUA XUMHUYECKOM
MOCYJIO W J1abopaTOpHBIM O00OPYTOBAaHMEM, a TakKe IMpaBujia OOpaIieHUs C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBITIOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB; C(HOPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINNOJIHATH
XUMHUYECKUH  DKCHEPUMEHT (NpeBpalleHUs] OpPraHUYeCKUX  BELIECTB  IpHU
HarpeBaHWM, IMIOJyYCHHE OTUJICHA W W3YyYEHHE €ro CBOWCTB, KayeCTBCHHBIC
peaKIuy OpraHnYecKrX BEIIECTB, IeHATypallis OCKOB MPU HATPEBAaHUH, [IBETHHIC
peakiuu OE€JIKOB) B COOTBETCTBHHM C MPaBUJIAMHU TEXHUKH OE€30MAaCHOCTH TpHU
oOpalieHny ¢ BelleCTBAaMU M JA0OPAaTOPHBIM O0OpYJAOBAHHEM, MPEACTABISTH
pe3yNbTaThl XMUMHUYECKOTO OJKCIepuMeHTa B (opme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuid W (QOpPMYyITUPOBaTH BBHIBOJBI HAa OCHOBE JTHX
pe3ynpTaToB;  CHOPMHUPOBAHHOCTP  yYMEHMM  KPUTHUECKH  aHaJU3UPOBATH
XUMHUYECKYI0 HMH(POpMAIMIO, TMOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa
MaccoBoil nHpopmanuu, MHTepHEeT u ApyTrux);

chOPMHPOBAHHOCT, ~ yMEHHH  CcOONIOJaTh  MpaBuUjia  IKOJIOTHYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOW JAESITEIBHOCTH B IEJSAX
COXPaHEHHUSI CBOETO 3JI0OPOBBS W OKPYXKAIOIICH MPUPOAHON CpPEIabl, OCO3HABATh
OMACHOCTh BO3JICHCTBUSI Ha JKUBbIE OpPTaHU3MBI OMPEICICHHBIX OPTaHUYECKUX
BellecTB, MoHuMas cmbica nokaszarens [1/IK, moscHATe Ha mpumepax crnocoObl
YMEHBILIEHUSI W TMPEAOTBPAIICHUS WX BPEIHOrO BO3JCHCTBUS Ha OpPraHu3M
4yeJioBeKa; g O0ydYaroluxcsi C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI:



YMEHHE MPUMEHSATH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOaX MO3HAHUS BEIICCTB
U XUMHUYECKUX SIBJICHHUM; IS CIICHBIX M CIa0OBHIANIMX OOYYAIOIIUXCS: YMCHHUE
UCIIO0JIB30BaTh Pelibe()HO-TOUCUHYIO ccTeMy oO0o3HaueHuit JI. bpaiins mis 3anvcu
XUMUYECKUX (HOPMYII.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OOm@as U HeopraHudeckas
XUMUSD OTPAKAIOT:

cOPMHUPOBAHHOCTh  MPEJICTABICHUNA: O XHUMHYECKOW COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, POJIM XHUMHUW B TO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHMM MBIIUICHUS U  KYJIbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPAMOTHOCTH, HEOOXOAUMOM JIJISl PEIICHUSI TPAKTUUYECKUX 3aj1au
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOTHOM
cpene; BIAJACHUE CUCTEMOM XUMWYECKMX 3HAHUW, KOTOpAas  BKJIKOYAET:
OCHOBOIIOJIAraloONIUe MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToM, HM30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIICHHS, XUMUYECKAsI CBA3b
(KOBaJIeHTHas, MOHHAsI, METAJNINYECKasi, BOAOPO/IHASA ), KPUCTAJUIMYECKAsl PEIICTKa,
TUMBl ~ XUMHYECKUX  PEAKIUi, pPacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JUCCOLMALINS, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakluyd, XUMHUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON aucconumanuu, nepuoandyeckui 3akoH . M. Menpeneesa,
3aKOH COXPaHEHUsI MacChl BEIECTB, 3AKOH COXPAHEHUS U MPEBPAIICHUS dHEPTUU
IpU XUMUYECKUX PEaKUHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUI S3bIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHMUSI, JIekKAl[Me B OCHOBE MOHUMAHUSI MPUUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, ()aKTOJOTMYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30TaCHOM HCITOJIb30BAHUU BAXKHEHIIINX HEOPTAaHUYECKUX
BEIIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEPHbIE TPU3HAKUA TOHSITHUH,
yCTaHaBJIMBAaTh UX B3aWMOCBSI3b, MCIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTHUS MPHU
OMMMCAHNKM HEOPTaHUYECKHX BEIIECTB W HMX NPEBpaIlCHU; CHOPMHUPOBAHHOCTH
YMEHUW UCIMOJIB30BaTh XHUMHYECKYI0 CHUMBOJHMKY IS COCTaBiIeHUS (Hopmyn
BEIIIECTB U YPAaBHCHUN XUMHUYECKUX PEAKIIUM, CUCTEMAaTUUECKyI0 HOMEHKJIATYPY
(IUPAC) u TpuBHalbHbIC Ha3BaHHUS OTICIBHBIX HCOPIaHUYCCKUX BEIICCTB
(yrapHblil ra3, yriieKMcIbli ra3, aMMuak, ramcHas U3BeCTh, HETallleHasi U3BECTh,
NUTbEBAsl COJla, MUPUT U JApyrue); cHOpPMHUPOBAHHOCTH YMEHUUN OMNpENEsITh
BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHYECKUX OHJIIEMEHTOB B COEIUHEHUSAX



pa3IMYHOTO  COCTaBa, BHUJ XHUMHYECKOW CBSI3U (KOBAJICHTHas, WOHHAs,
MeTaJuInYecKasi, BOJIOPOJHAsI) B COCAMHEHMSIX, TUI KPUCTAJUIMYECKOW PEIICTKU
KOHKPETHOTO BelIeCTBa (aTOMHasl, MOJEKYJApHas, HOHHAs, MeTaJUTM4yecKas),
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHEHNUN;
chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIHIECTB MO WX COCTAaBY K OMNPEIEICHHOMY Kiaccy/rpynme
COEIMHEHU (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHUJIbl, OCHOBaHUS,
KHCIIOTBI, aM(OTepHBbIE THAPOKCHIBI, COJH); CHOPMUPOBAHHOCTH yMEHUH
packpbiBaTh  CMBICI — nepuoanueckoro 3akona JI. WM. MengeneeBa u
JIEMOHCTPUPOBATH ero CHUCTEMATU3UPYIOLLYIO, O0OBSICHUTEIIbHYIO 151
MPOTHOCTUYECKYIO (YHKIUMU;  CHOPMUPOBAHHOCTh YMEHUM XapaKTepu30BaTh
AJEKTPOHHOE CTPOCHUE AaTOMOB XHMHUYECKHMX JJIEMEHTOB 1—4 mepuoioB
[Iepunonnueckont cucrteMsl xXuMuueckux aneMeHToB 1. . Menaeneesa, ucnonb3ys
HOHATUS  «S-, P-, UIJICKTPOHHBIC OpPOUTATNY, «IHEPIeTUUYCCKUE YPOBHMY,
OOBSICHAITh 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUUYECKUX DJIEMEHTOB U UX
COEIMHEHNH MO mepuoaaM M rpymnmaMm lleproanyeckor CUCTEMBI XHUMHYECKHX
anemenTtoB 1. U.
MenneneeBa; chOpMUPOBAHHOCTh YMEHUNM XapaKTepU30BaTh (OMHUCHIBATH) OOLIUE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MMOATBEPKAATh CYIIECTBOBAHUE T'€HETUUYECKOW CBSI3M MEXAY HEOPraHUYECKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLUN;
c(hOpPMUPOBAHHOCTh YMEHHUSI KJIacCU(MUIIMPOBATh XUMUUYECKUE PEaKIUu IO
pa3IMYHBIM TIPU3HAKaM (YUCIYy M COCTABy pEarupyrolydx BeELIECTB, TEITIOBOMY
ahdekTy peakiuu, U3MEHCHHUIO CTETCHEH OKHCICHHS 3JIEMEHTOB, 0OpaTHUMOCTH
peakiuM, Y4YacTHIO Karainu3atopa); CPOpMUPOBAHHOCTH YMEHUH COCTaBISATH
YPaBHEHHUSI PEAKUW Pa3JIMYHBIX THUIIOB, TOJHBIE W COKpAILCHHBIE YPaBHEHUS
peakiuii MOHHOTO OOMEHa, YUYUThIBasl YCIOBUSI, IPU KOTOPBIX ATH PEAKIIUU UIYT
JI0 KOHIIA;
c(hOpMHPOBAHHOCTH YMEHUU MIPOBOJUTh PEAKUMU,  IOATBEPKIAOIINE
Ka4€CTBEHHBIN COCTAaB PA3JIMYHBIX HEOPTAHUYECKUX BEIIIECTB, pPACTIO3HABATH
OMBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
BEIECTB; CPOPMUPOBAHHOCTh YMEHHMA PAacKpbIBATh CYLIHOCTh
OKHCJIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMI MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OanaHca
ATUX peakiuii; cHOPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCHUMOCTH CKOPOCTH
XUMUYECKOM peakuuMd OT pas3idyHbIX  (AKTOPOB; XapaKTep CMENICHUs
XUMHUYECKOTO PABHOBECHUSI B 3aBUCMMOCTH OT BHEIIHETO BO3ACHCTBUS (IIPUHIIMI
Jle Illarenwe); chopMHpPOBAHHOCT, YMEHUN XapakTEpU30BaTb XHMHUYECKUE



MPOIIECCHI, JIEKAIIME B OCHOBE MPOMBIIIJIEHHOTO TMOJYYEHUSI CEPHOM KHUCIIOTHI,
aMMUaka, a TakXke C(POPMHUPOBAHHOCTh MPEJACTABICHUN 00 OONIMX HAyYHBIX
OPUHIIMIAX W OKOJOTUYECKHX MpoOJieMax XHWMHUYECKOrOo  TPOU3BOJICTBA;
c(hOpMHPOBAHHOCTh YMEHUW TIPOBOIUTH BBIYUCIICHUS C UCIIOJIB30BAHUEM TTOHSTHS
«MaccoBasl JIoJIsI BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHWI Ta3oB IpH
XUMHUYECKUX PEaKIUsIX, MAcChl BEIIECTBA WU OOBEMa ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WJIM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl
BCIIIECTB, TMPEBPAICHUS W COXPAaHECHUS SHEPruH; CHOPMHUPOBAHHOCTH yMEHHI
COOJIO/IaTh TMpaBUjia TOJIb30BAHUS XUMHUYECKON TMOCYI0M U J1abopaTOpHBIM
00OpyZI0BaHUEM, a TaKXKe IMpaBuja OOpalleHUus C BEIIeCTBAMH B COOTBETCTBUH C
UHCTPYKIMSIMA ~ TI0  BBIIOJHEHUIO  JTAOOPATOPHBIX  XUMUYECKUX  OMBITOB,;
c(hOpPMUPOBAHHOCTh ~YMEHUW IUIAHUPOBATh W  BBINOJHATH  XUMUYECKHUI
HKCIIEPUMEHT (pa3jo’KeHHE MEePOKCHJIa BOJIOpOJa B MPUCYTCTBUU KaTalu3aTopa,
ONpPENENICHUE CpelIbl PACTBOPOB BEIIECTB C IMOMOULIBIO YHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON peaKkIluu,
peaklM HOHHOTO OOMEHA, KaueCTBEHHbIE PeakUWu Ha cylbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEUICHUE SKCIIEPUMEHTANbHBIX 3a]ay I10
TeMaMm «Metamel» U «Hemetannbsy) B COOTBETCTBUU C TMPaBWIAMH TEXHUKU
0e30MacHOCTH MpHU OOpallleHHH C BEIIECTBAMHU U JJAOOPATOPHBIM 000pPYJOBaHUEM,
MPEACTaBIATh PE3YNbTaThl XHUMHYECKOTO OKCIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakuil u (HOopMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yabTaTOB; CHOPMUPOBAHHOCTH YMEHHH KPUTHYECKH aHAIU3UPOBATH
XUMHUYECKYI0 HH(MOpMAIMIO, MOJYy4YaeMyl HU3 pa3HbIX HCTOYHHMKOB (CpeicTBa
MaccOBOW KOMMYHUKaluu, UHTEpHET U IpyTux);

chOpMHUPOBAHHOCTh ~ YMEHUW  COOJIOAaTh  IpaBHJIa  DKOJOTHYECKH
1enecoo0pa3Horo TOBEICHUS B OBITY U TPYAOBOM JEITEIBHOCTH B IEJAX
COXpaHEHHUs] CBOEro 3J0POBbS U OKpYKarOUIEeH NPUPOAHOW Cpebl, OCO3HABATH
OMaCHOCTh BO3/ICHCTBUS HA KUBbIE OPTraHU3MBbl ONPEJEICHHBIX BEIIECTB, IOHUMAs
cmpicn Tokaszarens [IJIK, mosicHaTe Ha mpuMepax cmocoObl yMEHBIICHUS W
NpeOTBpaAIleHUs] WX BPEJAHOrO0 BO3JECHCTBHS Ha OpraHu3M 4eloBeKa; s
OOyYaroIIMXCS ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSITh
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHHS BEHIECTB U XUMHUYECKUX
SBJIICHUM; NIl CJENbIX M CHA0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuil JI. bBpaitns nis 3anucu XMMHUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kouun4yecTBo yacos JJIeKTPOHHBIE
No/ HanmenoBaHmue pa3jie/ioB U TeM (undpossie)
(]
s NporpamMMbl B Kontposbusbie | Ilpakruueckue oOpa3soBaTeJibHbIE
cero
padoTshI padoThI pecypceel
Pasznesa 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOEHHS OPTaHUYECKUX COeIMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2
95 HenpenenbHble yraeBogopOabl: aJIKEHBI, 6 1
' AJKaMEHbI, ATKUHBI
2.3 ApomaTHdeckue yriaeBog0pOIbl 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB U 3 1
' uX rnepepadoTka
Hroro mo pazneny 13

Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst

3.1

Cnuptel. ®enon




3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. .
' CnoxHbIe 3(HOUpBI

3.3 VYrineBosl 3
Wroro mo pazneny 13
Pasznen 4. A3oTcoaepxamye OpraHudecKue coe{uHeHust

4.1 Awmunbl. AMUHOKHACIOTEL. beiku 3
Wroro mo pazneny 3
Paszgea S. BoicokoMoJIeKy/JIIpHbIE COeIUHEHUSA

5.1 [Tnactmaccer. Kayayku. Bomokna 2
Uroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

Kouun4yecTBo yacos JJIeKTPOHHBIE
N 1/ HaumeHoBaHMe pa3aesioB U TEM (unposrie)
[
° n IpPOrpaMMbI B KonrTpoabubie | Ilpakruueckue o0pa3zoBaTeJbHBIE
cero
padoThI padoThI pecypcbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akKoH 1
1.1 [Tepuoanueckast cucteMa XUMHUYECKUX 3
anemenToB /I. 1. Menaeneera

19 Crtpoenue BemiecTBa. MHOrooOpasue 4

' BCIIESCTB
1.3 XUMHUYECKUE PeaKUU 6 1 1

Wroro mo paszneny 13

Pasnen 2. Heoprannueckasi xumusi
2.1 MeTamibl 6 1
2.2 HemeTannst 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX )

' BEIIIECTB

Hroro no pazneny 17

Pa3pea 3.

XuMHud 1 )KU3Hb




3.1 XuMus 1 KA3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34







HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Kosn4yecTBo yacos JJIeKTPOHHBIE
uu(ppoBbIe
Ne Tema VDoKa HCTIOTB30BANMS | bp
n/n P Beero Kontpoabubie | IlpakTuueckne | ogopynosannus 0opa3oBaTeJbHbIE
padoThI padoThI Touka Pocrta pecypcebl
n [IpenmeTt opraHuyecKkoil XuMuu, €€ L
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUst OpraHUYECKUX
2 coenunenuii A. M. byrnepoga, e¢ 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenne o  kiaccupuKanuu
OpPraHMYECKUX BEIIECTB.
3 Homenknarypa (cuctemaruueckas) u 1
TPUBHAIIbHBIE Ha3BaHUSA
OpPraHUYECKUX BEILECTB
JlaTumK BBICOKOM
TEeMIIepaTyp bl,
4 AJIKaHEL: COCTaB M CTPOEHHUE, 1 Har4uk
TOMOJIOTUYECKHH PAL TEMIICpaTyp bl
TJIATUHOBBIN
5 MeraH u 3TaH — npocTenIne 1
MPEACTaBUTENH AJIKAHOB




JlaT4uk BBICOKOM

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA TEMIIEPATYD b,
Jaruuk
TEMIEPATYP bl
IJIATUHOBBIN
. OTWJIEH U MIPOIMMIIEH — MPOCTEHIIINE
MPEJICTABUTENN ATKEHOB
[IpakTuueckas padora Ne 1.
8 «[lony4yeHnue STUICHA U U3YUYEHUE €TO
CBOMCTB»
JlaTauk BBICOKOM
TEMIIEPATYP I,
Ankanuensl. byraguen-1,3 u JlaTunk
9 MmetunOyranuen-1,3. ITomrydenue TeMIepaTyp bl
CUHTETHUYECKOTO KayuyKa U pe3HHbI IATHHOBLIA
JlaTauk BBICOKOM
AJIKMHEBIL: COCTaB M 0COOEHHOCTH TeMIIEpaTyp B,
10 CTPOEHWs, TOMOJIOTUYECKHH PSI. Haranx
AneTuieH — npocTenmmi TEMIICPATYP bl
IPEICTABUTEID AKUHOB IIaTHHOBBIH
1 Borurcnenus mo ypaBHEHHUIO

XUMHYECKOMN pCaknuun




12

ApeHbl: OEH30J1 ¥ TOIYOIL.
TOKCHYHOCTH apeHOB

JlaTauk BBICOKOM
TEMIEpaTyp bl,
Jaruuk
TeMIEpaTyp bl
TJIATUHOBBIM

13

I'enernueckas cBsA3b yIiI€BOAOPOJIOB,

IMPpUHAJICKAIIIUX K pa3JIMYHbIM
Kj1accaM

14

[TpupoaHbIE HCTOYHUKH
YIII€BOIOPOAOB: MIPUPOIHBIN ra3 u
MOMyTHbIE HEPTSAHBIE Ta3bl, HEPTH U
MPOIYKTHI €€ NepepadoTKH

15

[TpupoaHbIe HCTOYHUKH
YTJI€BOAOPOAOB: IPUPOAHBIH ra3 u
HOIMyTHBIE HEPTSHbIE ra3bl, HEPTH U
IPOAYKTHI €€ NepepadoTKU

16

KonTponbnas pabota mo paszueny
«YTIIeBOIOPOABD)

17

HpeIleJ'[I)HI)IG OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 OTaHOJI. BOI[OpO,Z[Ha}I CBA3b

18

MHoroaToMHbI€ CITUPTHI:
STUJICHIJIMKOJIb U TJIULEPUH

19

deHou: CTPOCHUC MOJICKYIJIbI,
(I)I/I3I/I‘{CCKI/IC 1N XUMHUYECCKHEC CBOﬁCTBa,
MMPUMCHCHUC




20

Anpaeruapl: GopMaIbaeTHI U
areraiapaerun. AneTod

21

OaHOOCHOBHBIE MpeeNbHbIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCyCHas

22

[IpakTnueckass pabora No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCTIOTBI»

Hatuuk pH

23

CreapuHOBas U OJICMHOBAs] KUCIIOTHI,

KaK IIPpCACTAaBUTCIIM BbICIINX
Kap6OHOBLIX KHCIIOT

24

MI)IJ'Ia KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiicTBIE

Haruuk pH

25

CrnoxHble 3(uUpbl Kak MPOU3BOAHbIE
KapOOHOBBIX  KUCIOT. ['maponus
CJIO’KHBIX 3(prpoB

26

XKupsr: ruaponus, npuMeHeHue,
Ouosornyeckas posb KHPOB

27

VYrieBoibl: cocTaB, KiacCUpUKAIHSI.
Baxxneiimme npeactaBuTenu: TIIIOK03a,
bpykTo3a, caxaposa

Haruuk pH

28

Kpaxman u nemirono3a kak npupoaHbIe
MOJIUMEPBI




KonTponpHas padora mo pazaeny

29 «Kucnopoaconepxaune 1
OpraHUYECKUE COCAMHEHUS

30 AMUHBL: METWJIAMUAH U aHWINH 1
AMUHOKHUCIIOTHI KaKk aM(pOTEepHBIS

31 OpraHUYECKUE COCAUHEHUS, UX 1
Ounosornueckoe 3Hadenue. llenrumnl

32 benku kak npupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS Harunk MyTHOCTH

13 OcHOBHBIE [IOHSTUSA XUMHUHA L
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METOBI CHHTE3A

34 BBICOKOMOJICKYJISIPHBIX COSTMHEHUI. 1
[InacTmaccel, KayuyyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 2
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XHUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux annemeHToB /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHHUH 1O
rpyIIaM U nepuoaam. 3HauyeHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Menieneesa B
pPa3BUTHHU HAYKHU

CTpOCHI/IC BEIleCTBA. XMMHUUECKas CBs3b, e
BUABI; MCXaHHU3MBbI O6pa3OBaHI/Iﬂ KOBaJICHTHOM
CBs3H. BO,Z[OpOI[HaH CBA3b

BanenTHOCTh. DIEKTPOOTPUIIATETBHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS




IIonsatue o AUCIICPCHBIX CUCTCMAX.

6 HcTuHHBIE U KOJUIOUIHBIE PACTBOPHI. Jlarunk pH
MaccoBast 10J1 BELIECTBA B pacTBOPE
Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
/ CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIUYHBIX
KJIACCOB
Kiaccupukanus XUMHYECKUX PEeaKInii B
HEOPraHWYECKON U OPraHU4ECKON XUMUH.
8 3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIHIX
JlaT4uk BBICOKOM
TEeMIIEpaTyp bl,
9 Ckopoctb peakuuu. OOpaTUMbIe peaKIuH. Hatunk
XUMHUYECKOE PABHOBECHE TeMIICpaTyp bl
IJIATUHOBBIN
JlaT4mK BBICOKOM
TEeMIIEparTyp bl,
[Ipaktuueckas padota Ne 1. «Bnustaue Jlatunk
10 pa3IUYHbBIX (PAKTOPOB HA CKOPOCTh

XUMHYECKOM PCaKum»

TeMnepaTyp bl
IJIATUHOBBIN




11

DnexTponauTrueckas auccoruanus. [lonstue
0 BoJiopoiHOM Tokazarene (PH) pactBopa.
Peaknuu nonHoro oomena. ['uaponus
OpTraHU4YCCKUX U HCOPraHNYCCKUX BCIICCTB

JdaTtumk pH

12

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[onsaTue 06 31eKTPOIIHM3E PacIIaBOB U
pacTBOPOB CoJIel

13

KonTponbhas pabota no pazueny

((TGOPGTI/IHCCKI/IC OCHOBBI XUMHN))

14

Mertauibl, ux nosnoxenue B [leprnoanueckoi
cUcTeMe XUMHUECKuX dnemMenToB [[. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue (hu3nyecKue CBOUCTBa
METaJIJIOB

15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSIJT
HaIpSHKEHUN METaJIOB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAIIIOB
(HaTpwWii, KM, KaJIbIIWA, MarHuH,
AITIOMHUHUI) U UX COeTMHEHUI

JlaTuuk BBICOKOM
TeMmeparyp bl,
Jatuuk
TeMnepaTyp bl
IUTATUHOBBIN

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHNN




18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeae3a U UX
COeTUHEHUN

19

ITpakTrueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAJILHBIX 3a/a4 10 TeMe
«Meramas»"

20

Hemeramipl, uX MOJI0KEHHUE B
Ilepronnueckoit cucTeMe XMMUYECKUX
anemenTtoB J[. 1. MenaeneeBa u 0COOCHHOCTH
CTPOCHHUSA aTOMOB

21

du3nuecKre CBONCTBA HEMETAIIIOB.
AnoTponusi HEeMETaIOB (Ha IPUMEPE
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOWCTBA IaJION€HOB, CEPHI U UX
COeIMHEHUN

JlaTuuk BBICOKOM
TeMmeparyp bl,
Jatuuk
TeMnepaTyp bl
TUTAaTUHOBBIN

23

XuMHYecKue CBOMCTBA a30Ta, pocodpa u ux
COeIMHEHUN

24

XHWMHUYECKUE CBOMCTBA yriepoja, KPEMHHUS U
AX COeINHEHUH

25

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIMHEHUN




O00011IeHrE U CUCTEMATU3ALMS 3HAHUH 110
TteMme «Hemeraniael». Beruncnenus mo

26 YPaBHEHUSM XUMHYECKHUX PEaKIHid 1 1
TEPMOXUMHUYECKUE PACUCTHI
[Ipaktuyeckas padora Ne 3. «Pemenue

27 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME 1
"HemeTamnr"»

28 KoHTtposnbHas paborta mo remam «MeTauib 1 1
«HemeTtannbny

29 Heopranwdeckue u opraHMueCcKre KUCIOTHI. 1
Heopranuueckrie u opraHM4ecKue OCHOBAHMS
AmMoTepHbIC HEOPTaHUYECKHE U
OpraHuyYecKue coequHeHus. [ eHeTnueckas

30 CBSI3b HCOPTaHUYECCKUX U OPTAHUUYECKUX 1
BEILIECTB

31 Ponb xuMuu B 00eCIieueHHH SK0JI0THUECKOM, 1
SHEPreTUYeCKON U MUIEBOI 0€30MacHOCTH,
Pa3BUTHUU MEAUIIMHBI
[TpencraBiaenus o0 OOIMMX HAYYHBIX

32 MPUHIIUIIAX POMBIIIIEHHOTO MMOTYYEeHUS 1
BaKHCHIITNX BEILIECTB

33 YenoBek B MUpE BEIICCTB H MaTEPHAJIOB 1

34 XuUMHS ¥ 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

. Xumus, 10 kmace/ T'abpuensa O.C., O0mecTBO ¢ OrpaHUYCHHOMN
0TBETCTBEHHOCTHIO «[IPODAY; AkumonepHoe obmectso «M3narenscTBo
«IIpocBemenue»

. Xumus, 11 kmace/ INabpuensa O.C., O0mecTBO ¢ orpaHUYCHHOMN
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiiecTBo «M3aaTenbcTBO

((HpOCBGHIGHI/IC»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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