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COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B MOJYYCHHH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMU4ecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJUHAPHBIE U KPAaTHBIE CBA3HU.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUU (IJIaBlI€HHUE, OOYTIIMBAaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN psAJl. DTUIIEH U IPONUJIEH — MPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTwiOyraauweH-1,3: CTpocHHE, BOKHCUIINE XUMHUYCCKHC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKUH psii. AlETuieH —
MPOCTEHIINN MPeCTaBUTENh aTKUHOB: COCTaB, CTPOeHHE, GU3NUECKUE U XUMUYECKUE CBONCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKy.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJaMu cUpToB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (pEeakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbIEC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckast posib KUPOB.

VYrneBoJbl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0JI03HI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHUcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja C HOAOM), IpPOBEAECHUE IPAKTHUECKOH paboThl: CBOHCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/Abl M3YYEHHs BEIIECTB W WX IPEBpAILICHUIl: HAONIOIACHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPHU3AINMU, CPEOHSS MOJEKyJspHas macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SIBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MUYECKUE BEIMUUHBI M €AUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, ITOJIC3HBIE HCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOI'PAMMLBI 110 XMMHWHN HA BA30OBOM YPOBHE CPEAHEI'O OBIIEI'O
OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3ylbTaTaM OCBOSHHUS OOYUYAIONUMUCS TPOTpaMM CpeJHEero oO0Iero oOpa3oBaHUs
(IMYHOCTHBIM, METAIIPEIMETHBIM U IpeAMETHbIM). HayuHo-MeToauueckoil OCHOBOM i pa3padOTKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUU C CHCTEMHO-IIEATEIBHOCTHBIM MOAXOJOM B CTPYKTYPE JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MpeaMeTa «XuMus» Ha
YPOBHE CpEIHEro 00111ero 00pa30BaHuUs BbIJIEIECHbI CIEAYIOLIUE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOUIUMHUCA POCCHUUCKONW TPaKTAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAaMOCTOSTEIBHOCTH U
CaMOOMPEICICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE PA3BUTUE BHYTPEHHUX YOCKIECHUH JTMYHOCTH HA OCHOBE KITFOUCBBIX IIEHHOCTEH M MCTOPHUYSCKUX TPATUINI 0a30BOM
HAayKU XVMHHU,

TOTOBHOCTb U CIIOCOOHOCTh OOYyYarolIMXcs pPYKOBOJCTBOBAaThCS B CBOEH JI€ATEIHHOCTH IIEHHOCTHO-CMBICTIOBBIMH YCTaHOBKaMH,
MPUCYIIUMU [EIOCTHOU CUCTEME XUMUYECKOT0 00pa3oBaHus;

HAJIMYUEC IIPpaBOCO3HAHUA SKOJIOTHYECKOU KYJBbTYPEI 1 CIIOCOOHOCTH CTaBUTH CJIM U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JIngHOCTHEBIE pE3yiabTaTbl OCBOCHUSA IMMPEAMCETA «XuMus» JOCTUTaOTCA B CIAUHCTBC y‘~I€6HOI>i U BOCIHUTATEILHOU JCATCIIBHOCTH B
COOTBETCTBUHM C T'YMaHUCTHYECKUMH, COLMOKYIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJaMH POCCHIICKOTO TPakIaHCKOTO
oOmiecTBa, MPUHATHIMUA B OOIIECTBE HOPMaMHU U TMpPaBHJIAMHU TMOBEACHHUS, CIOCOOCTBYIOIIUMH MPOIECCAM CAMOMO3HAHUS, CAMOPA3BUTHUS U
HPABCTBCHHOI'O CTAHOBJICHHUA JINYHOCTH O6yanOHIHXC$I.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMeTa «XHMHS» OTPakaloT Cc(HOPMHUPOBAHHOCTH OMNbITA MO3HABATENBbHOM M NMPaKTUYECKOU
NESTENIbHOCTH 00YJaIOIIUXCS TI0 PeaTnu3allii MIPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHHUS 00Yy4alOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB M 00513aHHOCTEN, YBaXKEHUS K 3aKOHY U MTPaBOIOPSIIKY;

MNpEaACTaBIICHUA O COMUAJIBHBIX HOpMax U MnpaBujiax MEKINIYHOCTHBIX OTHOIIIEHUN B KOJITICKTUBE,

TOTOBHOCTU K COBMECTHON TBOPUYECKOU AESITETLHOCTH MPU CO3JAHUH YIEOHBIX MPOEKTOB, PEIICHUN YI€OHBIX U MO3HABATENBHBIX 33/1a4,
BBITIOJTHEHHH XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY M apryMEHTBHl JIPYruX MpPH aHAINW3€ Pa3iHyYHbIX BUAOB yueOHOMH
NeSITEIbHOCTH;



2) NATPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOT'O OTHOLLEHUS K UICTOPUYECKOMY U HAYYHOMY HacCJIEJUI0 OT€YECTBEHHON XUMMH;

YBa)KEHHsI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHUS! XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKECHUS HAYKH
€CTh pe3yJbTaT AJIUTENbHBIX HA0II0IEHUH, KPOMOTIUBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSTHHOTO TPYy/la YUEHBIX U MIPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IMOJIYYEHUH M MOCIEAYIOUIEM aHaIu3e HH(GOPMALUU O MEPEIOBBIX JOCTUKEHUSIX COBPEMEHHOMN
OTECYCCTBCHHOM XHMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallUW, CBSI3AHHBIE C XMMHUYECKUMHU SIBJICHUSAMH, U MPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE IOBEJEHHE U MOCTYIKU CBOMX TOBAapHUIIEH ¢ MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE
MOCIIEACTBHUM STUX MOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMaHMS LEHHOCTEeH 3I0pOoBOrO M Oe3omacHoro obpasza >KM3HM, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bu3nYECKOMY U IICUXUYECKOMY 370POBbIO;

co0uTro/IeHHs ITpaBui1 0€30MacHOro 0OpalleHHs ¢ BeIeCTBAMU B OBITY, TOBCETHEBHOMN JKU3HU U B TPYAOBOM JEATEIbHOCTH;

NOHUMAaHMs LIEHHOCTH MPAaBUI MHIUBHUIYaIbHOIO M KOJUIEKTUBHOIO OE30MaCHOTO MOBEAEHUS B CUTYaLUsAX, YIPOXKAIOUIMX 370POBBIO U
JKU3HU JTIIOEH;

OCO3HAHHU MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS alIKOr0Jis, HAPKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHKAaTHUBHON KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEI0BATEIbCKON JEATENIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOW M APYTHX
BUJIaX JESATENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PELIEHUH MPAKTUYECKUX 33/1a4 COLMAIbLHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEeHHUIO mpodeccuil pa3nmuyHOro poja, B TOM YMCIIE Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 1O
XUMUH;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHUAYaJIbHON TpaeKTOpUU 0Opa3oBaHus, Oyaymield mpodeccuu U peaau3aluu COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C Y4ETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH L1eJ1eco00pa3HOro OTHOLIEHUS K IPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIie;



IOHUMaHMs II00AJIbHOIO XapakTepa SKOJIOTMYECKUX MpoOJIeM, BIMSHUS 3KOHOMHUYECKHX IPOLIECCOB HA COCTOSHUE MNPUPOJHOM U
COLIMAJIBHOU CPENbL;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JJOCTHKEHUH XUMHH ISl PELICHUS] BOIIPOCOB PALlMOHAIBLHOTO MPUPOI0TIOIb30BAHUS;

AKTUBHOI'O HENpPUATUS ACUCTBUI, MPUHOCAIIMX BPEJ OKpY)KaOLIeW NMPUPOAHOM cpene, yMEHHUs MPOrHO3UPOBaTh HEOIAronpHsTHbIE
9KOJIOTMYECKHE MTOCIEACTBYSI IPEANIPUHUMACMBIX IEHCTBUI U IPEAOTBPAILATh UX;

HaJIN4Ms Pa3BUTOTO 3KOJIOTMYECKOrO MBILUICHUS, 3KOJIOIMYECKOW KYJIbTYpHI, OIbITA AEATEIBHOCTH JKOJIOIMYECKOM HAIPABICHHOCTH,
YMEHUSI PYKOBOJACTBOBATbCS WMH B I103HABATEIbHOW, KOMMYHUKAaTUBHOW M COIMAJIbHON INpPaKTHKE, CHOCOOHOCTH M YMEHHS aKTHUBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMOpoOuH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

NOHMMaHHS CHENU(PUKA XUMHUU KaK HAayKd, OCO3HaHMA €€ poiu B (POPMHUPOBAHUM PAIMOHAIHFHOTO HAYYHOTO MBINUICHUS, CO3JaHUU
LIEJIOCTHOTO MPEJACTAaBICHUS 00 OKpY’XKarolleM MHpEe Kak O €IMHCTBE MPHUPOJbl U UeIOBEKa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAYMMOCTU XMUMMH ISl COBPEMEHHON LUBUIIM3ALMH: B €€ T'YMaHUCTUYECKON HAIIPABJIEHHOCTU U BaXKHOU POJIU
B CO3/IaHMM HOBOM 0a3bl MaTepHalbHOM KYJIbTYpPBI, PEHIEHUH TJI00aIbHBIX MPOOJIEM YCTOHYMBOIO PA3BUTHUS UEIOBEUYECTBA — CBHIPHEBO,
SHEpPreTU4ecKoil, MUIIEeBOM M SKOJIOTMYecKoil 0e30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECHEeYeHMM YCIOBHH YCIEHIHOTO TpyAa u
9KOJIOTHYECKH KOM(POPTHOM KU3HHU KaXKIO0r0 YjeHa O0IIecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOJOB MO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU
MCIIOJIb30BaTh NOJyYyaeMble 3HAHUS JUIsSl aHAIN3a U OOBSICHEHUS SIBJIEHUN OKPYXKAIOILEro MHUpa M MPOUCXOASIIUNX B HEM M3MEHEHUH, YMEHUs
JienaTb 0OOCHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE Hay4HBIX ()aKTOB U MMEIOLIMXCS TaHHBIX C IIeIbI0 MOIY4YEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENbHO MCIIOJIb30BaTh XMMUYECKHE 3HAHUS JUISl peLICHHUs TPOOJIEM B peaibHbIX KU3HEHHBIX CUTYaIMSIX;

MHTEpeca K NO3HAHUIO M HCCIIEI0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPAa30BaHMIO, K aKTUBHOMY IOJIYYE€HHIO HOBBIX 3HAHUN 110 XUMUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbHI

MertanpeagmeTHble pe3ynbTaThl OCBOCHHS yUEOHOTO MpeaMeTa «XUMUS» Ha YPOBHE CPETHET0 0OLIEr0 00pa30BaHUs BKIKOYAIOT:
3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOUIMXCS MEXIUCHUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOleHaY4YHbIe MOHATHS,
OTpa’kalollye IEeJOCTHOCTh HAYYHOH KapTHHBI MUpPa M cHenu(UKy METOJOB MO3HAHUS, UCHOJIb3YyEeMBIX B €CTECTBCHHBIX HayKax (Marepus,



BEIIIECTBO, DHEPrus, SBJIEHWE, MPOIECC, CUCTEMa, Hay4dHbIH (akT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIICIOBaHHE,
HaOJI0/IEHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHC);

VHHUBEpCaJIbHbIC YyUeOHBIC JeHCTBUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), oOecnednBaromue (HopMHpPOBAHHE
(GYHKIIMOHATIBLHON TPAMOTHOCTH U COITMATIBHOM KOMIIETCHITUN 00 YJarOIINXCS,

CITOCOOHOCTH 00YYaIOIINUXCS UCTIOJIB30BaTh OCBOCHHBIC MEXIUCIIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIC
JICUCTBYA B TO3HABATEIbHOW U COLIMAIIBHON ITPAKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMH YyYEOHBIMU IT03HABATEIHHBIMU, KOMMYHHUKATHBHBIMU H
PEryISTUBHBIMU JEHCTBUSAMM.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITEIILHO (JOPMYITUPOBATH U aKTyaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeneNsaTh UEeNU JCATENbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUM HX JOCTHIKEHUS, COOTHOCHUTHb PE3YNbTaThbl JACSITEIBHOCTU C
MOCTaBJICHHBIMU 1LEJISIMU;

MCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIJCIATh XapaKTepHbIC MPU3HAKKU MOHSATUN U YCTaHABIIUBATh
WX B3aMMOCBSI3b, UCIIOIH30BATh COOTBETCTBYIOIINE TOHSITHS ISl OOBSICHEHUS OTACIbHBIX (PaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUN BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHaBIUBATh IPUYMHHO-CIICACTBEHHBIE CBS3H MEX1Y N3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHE PpaCCYXICeHHsI (MHIYKTUBHBIE, JIEAYKTHUBHBIE, MO AHAJIIOTHH), BBISBISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYHUS B
paccMaTpuBaeMbIX SIBICHUAX, (POPMYITHUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

NPUMEHSTh B TMpoIlecce MO3HAHMS, HCIOJb3yeMble B XMMHHM CHUMBOJIWYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3oBLIBATh MOJEIbHBIC
MPEJICTAaBICHUS — XUMUYECKHUM 3HaK (CHMBOJI) dJIeMEHTa, XUMHUecKas ¢hopMylia, ypaBHEHHE XUMUUECKON peaklui — MPU PEHICHUH y4eOHBIX
MO3HABATENIbHBIX W TMPAKTUYECKHX 3a7ad, NMPUMEHATh Ha3BaHHBIC MOJICIbHBIC TPEICTABICHUS IS BBISBJICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIHA.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE IeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;

dbopMyIMpOBaTh MEIU U 33Ja4d HCCIIEAOBAHMS, HCIOJIB30BaTh TOCTABJICHHBIE W CaMOCTOATEIHHO CHOPMYIUPOBAHHBIE BOIPOCHI B
KaueCcTBE NMHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIs1 (GOPMHUPOBAHKS TUITOTE3HI TIO MPOBEPKE MPABUILHOCTH BBICKA3hIBAEMBIX CYK/ICHUI;

BIIQJIETh HABBIKAMHM CaMOCTOSATENIBHOIO IJIAHUPOBAaHUS W MPOBEACHUS YUYEHMUECKHX HSKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHMHS
HaOIO/IaTh 32 XOJOM MPOIEcca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €r0 pPe3yNbTaT, (OpMyIUpOBaTh OOOOIIEHHUS U BBHIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIEAOBAHMS, COCTABIISITH OOOCHOBAaHHBIM OTYET O TIPOJICTIaHHON paboTe;



nproOpeTaTh OMBIT YYCHHYECKOH MCCIIeNOBATEIbCKOH M IMPOEKTHOW JEATENIBHOCTH, IPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHUS IPAKTUUECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHBIX METO0B MMO3HAHHUS.

3) padora ¢ nngopmanmeii:

OPUCHTHPOBATHCS B Pa3IMUHBIX MCTOUYHUKAX MH(pOpMAMU (HAYIHO-TIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO COJIEPIKAHHMS, CIIPABOYHBIC
nocoOusi, pecypcsl MHTepHeTa), aHAIM3UPOBAaTh WH(POPMAIHMIO PA3IMYHBIX BUAOB U (OPM TpEICTABICHUS, KPUTUYCCKH OICHHBATH €6
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3ampPOCHl M MPUMEHSITHh PA3IMYHBIE METOJBI MPH MOWCKE W OTOOpe MHGPOpMAIUU, HEOOXOIUMOW JJISl BBIOJHEHUS
y4eOHBIX 3a71a4 ONPEACIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOJIB30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (hopMy IpencTaBicHus WHPOPMAIUHU (CXEMBbI, TpadHKH, TUarpaMMBbl, TaOIHIIBI, PUCYHKU U
JApyrue);

UCIIOJIB30BaTh HAy4YHBIH SI3bIK B KayeCTBE CPEICTBA INpH padOTe ¢ XUMHUYECKOH WHpOpMalMel: NPUMEHATh MEXIPEIMETHBIC
(pusnyeckue U MaTeMaTHYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OR1aieHHe YHHBEPCAJIBHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO TeMbI B XOJ€ IUaiora W/WiIu IUCKYCCHH, BBICKA3bIBAaTh HJEU, (POPMYIHUPOBATH CBOU
MPEJIOKEHUS] OTHOCUTEIHHO BHITIOTHEHHUSI IPEATIOKEHHOM 3a/1a4;

BBICTYIIaTh C TIPE3CHTAIMel pe3yabTaToB II03HABATENLHOW JEATENBHOCTH, ITOJNYYEHHBIX CaMOCTOSTEIBHO WM COBMECTHO CO
CBEPCTHUKAMH TIPU BBIMOJHEHUH XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOH padOThI MO HMCCIEIOBAaHHIO CBOWCTB HM3yYaeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoekTa u (GOPMYIUPOBATH BBIBOJBI MO PE3ylbTaTaM MPOBEAEHHBIX HCCIEIOBAHUIN MYyTEM COTJIACOBAHUS MO3UIMN B
xo/Jie 00Cy>KAeHUs 1 0OMEeHa MHEHUSIMH.

ORiiaieHHe YHUBEPCAJbHBIMHU PEryJISTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIFHO TIAHUPOBATh M OCYIIECTBIISTH CBOIO TIO3HABATEIBHYIO JIESTEIHLHOCTD, OTIPEICIsisl €€ el U 3a/1a4H, KOHTPOJIUPOBATh
Mo Mepe HeOOXOAUMOCTH KOPPEKTUPOBATH MpEASiaraeMblil alroOpuTM JEHCTBUI NpHU BBIMOJHEHUW YY€OHBIX U HMCCIEIOBATENbCKUX 3a/ad,
BbIOUpaTh Hanbonee Y3PPEKTUBHBIN CITOCOO MX PELICHHUS C YIETOM MOTYYSHHS HOBBIX 3HAHUIN O BEIIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIHHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC



[TpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTPaXkaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABIISAIOUICH €CTECTBEHHO-HAYYHOH KApTHHBI MUpPA, POJIM XUMHH B TO3HAHUH
SBIICHUH TPUPOABI, B (JOPMHUPOBAHUHU MBILIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAIBHONW IPaMOTHOCTH, HEOOXOAUMOW ISl peIICHHS
IPAaKTUYECKUX 3a/1a4 U KOJOIMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO U IPUPOJHOI cpelie;

BJIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOPask BKJIIOYAET: OCHOBOIIOJIATAOIINE MNOHATUS (XUMHUYECKHUM 3]IEMEHT, aTOM, 3JIEKTPOHHAs
o0oJl0YKa aroma, MOJIEKYJa, BaJEHTHOCTb, OBJIEKTPOOTPHULATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaIéHHast), MOJIb, MOJIIpHAsi Macca, MOJISIPHBIA O00BEM, YriepoaHblii cKeneT, (yHKIHOHATIbHAS TPYIa, PaJuKall, U30MEpHUs, U30MEpHI,
TOMOJIOTUYECKHUN Psil, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOX M A30TCOAEPIKAILIME COEIAMHEHHUS, MOHOMED, INOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs); TEOPUH M 3aKOHBI (TEOpHsl CTPOEHHsI OopraHuueckux BeuiectB A. M. BytinepoBa, 3akOH COXpaHEHHs
Macchl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHUH; MUPOBO33PEHUECKHE 3HAHMUS, JIS)KAIME B OCHOBE MOHUMAaHUs IPUYMHHOCTH
U CHUCTEMHOCTH XHMMHYECKHUX SIBJICHUH, (PaKTOJOTMUYECKHE CBEICHHS O CBOICTBaX, COCTaBe, MOJYYEHHH U OE30MacCHOM HCIIOJIb30BaHUH
Ba)XHEHIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NesATETbHOCTH YeJIOBEKa;

Cc(OPMHPOBAHHOCTh YMEHMH BBIABISATH XapaKTEpPHble IMPU3HAKW IOHATHUH, YCTaHABIMBAaTb HMX B3aUMOCBA3b, HCIOJB30BAThH
COOTBETCTBYIOIIME IOHATHS IIPH ONMCAHUH COCTaBa, CTPOEHUS U MPEBPAILEHUN OPraHUYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHUN UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIlEHHON) GOpMyJT OpraHNYECKUX BELECTB U YPaBHEHUH XUMHUECKUX PEaKIUil, N3rOTaBIMBATh MOJEIU MOJIEKYJI OPIraHUYECKUX BEILECTB
JUISL AJUTFOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS];

c(OpMUPOBAHHOCTh YMEHUH YCTaHaBIMBATh MPUHAAJIEKHOCTh M3YYEHHBIX OPraHUYECKUX BELIECTB MO HX COCTaBYy U CTPOCHMIO K
ONpeAeNéHHOMY KJIacCy/Tpylie COeAMHEHUH (YTJIeBOJOPOAbl, KHCIOPOA M a30TCOAEpXkallhe COEAMHEHMS, BBICOKOMOJEKYISPHBIC
COEJMHEHUs), [aBaTh UM Ha3BaHUs Mo cuctematnueckoil Homenkinatype (IUPAC), a Takke mpuBOAUTH TPUBHAIIbHBIE HAa3BaHUS OTAEIbHBIX
OpPraHUYECKUX BEIIECTB (ITHJIEH, MPOIWIEH, alleTHUJIEH, 3TUJICHIVIMKONb, TIUIEepUH, (eHon, GopMaibaeruj, aueTalbleruj, MypaBbUHas
KHCJIO0Ta, YKCYCHAs KUCJIOTA, OJIEMHOBAsk KUCII0Ta, CTEApUHOBAsI KMCIIOTa, TIII0K03a, PpyKTO3a, Kpaxmall, [eJUII0103a, TIIUIUH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUIAbl XUMUYECKOM CBSI3U B OPraHMYECKUX COECIUHEHUSIX (OJMHApHbIE U KpaTHbBIE);

c(OPMHPOBAHHOCTh YMEHHUS NMPHUMEHSATh MOJOXEHUS TEOPHUH CTPOEHUs opraHuueckux BemectB A. M. byrnepoBa ans oObsicHeHuUs
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NYECKUE M XMMHUYECKHE CBOICTBA TUIMYHBIX MpeJCTaBUTENEH
pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 9TaH, JTHJICH, NPOINWJIEH, ameTwieH, OyramueH-1,3, merunOyramueH-1,3, OeHzou,
METaHOJI, TAHOJI, ATUJICHIJIMKONb, TJIMIEPUH, (DEHOJ, aleTalbJeruj, MypaBbUHas M YKCYCHas KHUCIIOTBI, TJIOKO3a, Kpaxmal, IeJUII0J03a,
AMHHOYKCYCHAasl KHUCJIOTa), WUTIOCTPHUPOBATh T€HETHUYECKYIO CBS3b MEXKy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKHX pEakUuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (HOpMYT;



Cc(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTb MCTOYHUKH YIIIEBOJOPOJHOrO ChIpbs (HE(Th, MPUPOIHBINA ra3, yroie), cocoObl UX
nepepabdOoTKU U MPAKTHYECKOE MPUMEHEHUE MPOYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJAUTH BBIUMCICHUS 110 XUMUYECKUM YPAaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBAa HCXOIHOTO BEIIECTBA
WIN IPOYKTa PEAKLUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB MJIM IPOAYKTOB PEAKIMH);

c(OPMHPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOH 3HAHMM 00 OCHOBHBIX METO/AX HAYYHOrO IMO3HAHMs, UCHOJIb3YEMBIX B XMMUHU IPU
W3YYEHUU BEIIECTB M XMMMUYECKUX SBICHUM (HaONIOAEHHE, W3MEPEHHUE, HKCIEPUMEHT, MOJAEIMPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHS PELIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBWia IMOJIb30BAaHUS XMMHUYECKOH MOCyNOM M 1a00opaTOpHbIM OOOpYAOBAaHUEM, a TAKXKE
npaBuiIa 0OpaleHHs ¢ BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMM IO BBIIOJIHEHUIO JIAOOPATOPHBIX XMMUUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJIHATH XUMHUYECKHM SKCIEPUMEHT (MpPEBpall€HUs] OPraHMYEeCKUX BEIIECTB IPU
HarpeBaHWU, IMOJyYCHHE JTUJICHA M W3YyYEHHE €ro CBOWCTB, KAaUECTBEHHBIC PEAaKIMW OPraHMYECKHX BEIIECTB, JCHATypauus OEIKOB MpH
HarpeBaHUM, LBETHbIC pPEaKLUU OEJKOB) B COOTBETCTBMM C NpPaBWIAMU TEXHHUKHM O€30IaCHOCTH IpH OOpAIIEHWH C BELIECTBAMH U
71a00paTOpHBIM 000PYIOBAaHUEM, HPEACTABIATh PE3yJbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (OpMe 3alMcCU ypaBHEHUH COOTBETCTBYIOIUX
peaxiuii 1 GOpMyYIMPOBaThH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB,

c(OpMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHATU3UPOBATh XMMHUECKYI0 MH(POPMAIUIO, MOJYy4YaeMyI0 U3 pa3HbIX HCTOYHUKOB (CpencTBa
MaccoBoi uHpopmanuu, MHTEpHET U APYyTrHx);

c(OpPMHPOBAHHOCTh YMEHUI COOJIOAATh MpaBUiIa HKOJOTHUECKU I11eJIeCO00Pa3HOro MOBEACHUS B ObITY M TPYAOBOW AEATEIbHOCTH B
LENSIX COXPaHEHUs CBOEro 370pPOBbsl U OKPY)KAIOIIEH NPUPOJHOW Cpeibl, OCO3HABAaTh OMNACHOCTh BO3ACHCTBHS HAa JKUBbIE OPraHU3MBI
ONpeAeNEéHHBIX OpPraHMYeCKUX BelIeCcTB, MOHMMAas cwmbica Tnokasarens [IJIK, moscHAT, Ha mnpuMepax CHOCOObl YMEHBIIEHUS U
IIPEIOTBPALIECHNS UX BPEIHOTO BO3ACUCTBHS HA OPIraHU3M YEJIOBEKa,

Ul O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbS: YMEHHE NPUMEHSTh 3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/aX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBJIICHU;

JUISL CJETBIX W CIIa0OBHUIALIMX OOy4YaloOLIMXCs: YMEHHE HCIOJIb30BaTh peabeHO-TOUeUHYI0 cucteMy obOo3HaueHuil JI. bpaitns mis
3aMUCH XUMHYECKUX (POPMYIL.






TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/a

HanmenoBanue pasnenoB KommyecTBo yacoB

1 TEM IIpOrpaMMBl Bceero Konrponbnsie IIpaktnueckue

paboThI paboThI

Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

1.1 TIpenmet opraHUYECKOI 3
xumun. Teopus cTtpoeHust
OpraHUYECKUX
coequHeHuil A. M.
bytneposa

Hroro mo pazueny 3
Paznes 2. Yriesogopoasbl

2.1 TlpenenvHbIE 2
YTJIEBOIOPO/IbI — AJIKAHBI

ONEeKTPOHHbIE

(mudpoBsIe)
o0OpazoBarenbHbIE

pecypchl

SIKJIacCC

AKJ1accC

YpOUHas AEATEIbHOCTh

* YCTAHOBJICHHUE JOBEPUTEIIbHBIX OTHOLICHUH MEXAY
YUUTENEM U €T0 YICHUKaMH, CIOCOOCTBYIOLINX
MO3UTHBHOMY BOCHPHUATHIO YUALTUMUCS TPeOOBaHUI 1
poch0 yUUTEIsl, IPUBICYCHUIO NX BHUMAHUS K
o0cyx1aeMoi Ha ypoke MH(pOpMaIuK, aKTUBU3ALMH UX
MI03HABATEJIbHOMN E€ATEIBHOCTH; * MOOYXKIECHNE
HIKOJIBHUKOB COOJIIOJIaTh HA YPOKE OOLIENPUHATBIE HOPM
MOBE/ICHNUS, IPaBUJIa OOIIEHUS CO CTAPIIUMU (YUUTEISAM]
CBEpCTHUKAMHU (00yJaroIUMUCs ), MPUHIMIIEI yueOHOI
JTVICIIATUTHHBIL ¥ CAMOOPTaHU3AIHH

* YCTAHOBJICHHE JIOBEPUTEIHHBIX OTHOICHUH MEXKITY
YUUTEJIEeM U €r0 yYeHUKaMHU, CIOCOOCTBYIONTIX
MTO3UTUBHOMY BOCIIPUATHIO YUAIIUMHUCS TPEOOBAHUI 1
MPOCKO YUHUTENs, MPUBICUYCHUIO UX BHUMAHHUS K
00cyxmaemMoil Ha ypoke HH(OpPMAITUH, aKTUBU3AITUN UX
MO3HABATENIBHON IeATEIBHOCTH; * TOOYXKICHNE
ITKOJTLHUKOB COOJTIOATh Ha YPOKE OOIIECTTPUHSITHIE HOPM
MOBE/ICHHUS, TIPAaBHJIA OOMICHUS CO CTAPIIUMU (YIUTEISMI
CBEpCTHUKAMH (00yUYarOIIMMHKCS ), PUHIIAIIBI y4eOHOM
JUCITUTUIAHBI U CAMOOPTaHU3aIUN



Ne  HammenoBanue pasznenon KonnuecTBo yacos DNEeKTpPOHHBIE
/m 1 TEM IIPOrpaMMBl Bcero Kontponbabie [Ipaktudeckue (uudpossie)
paGOThL paGoOThL oOpa3oBaTebHbIE
pecypcbl
2.2 HemnpenenbHble 6 1 SIKJ1ace
YTJIEBOJAOPOIbI: ATKEHBI,
QJIKQ/IUCHBI, aJTKUHBI
2.3 Apomarudeckue 2 sIKJIace
yTIEBOIOPOIbI
2.4 TlpupoaHble HCTOYHUKH 3 1
YTJIEBOAOPOIOB M UX
nepepaboTka
Hroro mo pazueny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. ®eron 3 SIKITacC
3.2 Anpnerunsl. Kap6oHnoBeie 7 1 SKJIacc
KUCNOTHI. CII0XKHbBIE
3¢hupsI

YpoOuHas ACATECIIbHOCTD

* opranu3aius medcTpa, HACTABHUYECTBA
MOTHUBHUPOBAHHBIX U APYIUPOBAHHBIX YUAIIUXCS HAJl UX
HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAMM, JAOLIETO
LIKOJIbHUKAM COLUAJIBbHO 3HAYUMBIH OIBIT COTPYIHUYECT
¥ B3aUMHOM ITOMOIIIH;

* opranu3anus medcTBa, HACTaBHUYECTBA
MOTHUBUPOBAHHBIX U 3PYJUPOBAHHBIX yUaUIUXCS HAJ UX
HEYCIIEBAIOIINMHU OJHOKIACCHUKAMM, JTAOLIETO
HIKOJIbHUKAM COLUAJIBbHO 3HAYUMBIH OIBIT COTPYIHHYECT
¥ B3aMHOM ITOMOIIIN;

* MCITOJIL30BAHNE BOCIIUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHusl y4eOHOTro IpeaMeTa yepes IEMOHCTPALIUI0
JETSIM TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBEJICHUSI, IPOSIBIICHUS YEIIOBEKOIIOOMS U
JIOOPOCEPIEUHOCTH, Yepe3 MOA00P COOTBETCTBYIOLIUX
TEKCTOB JJIsl UTE€HUsI, 3a]1a4 ISl peIeHUs], TPOOIEMHBIX
cuTyalui A o0CyKJIeHUs B Kilacce;

* opranm3aius medcTBa, HACTABHUYECTBA
MOTHBHUPOBAHHBIX U APYJIUPOBAHHBIX YUAIIUXCS HAJl UX
HEYCIIEBAIOIINMHU OJHOKIACCHUKAMM, TAOIIETO
LIKOJIBHUKAM COLIMAJIbHO 3HAYMMBIN ONBIT COTPYAHUYECT
M B3aNMHOM ITOMOIIIH;

® OpFaHI/ISaHI/ISI HIe(bCTBa, HaCTaBHHUYCCTBaA
MOTHUBUPOBAHHBIX U 3PYJUPOBAHHBIX yUalIUXCS HAJ UX
HEYCTIEBAIOIIMMH OTHOKJIACCHUKAMH, JTAIOIIETO
HIKOJIBHUKAM COIIMAJIBHO 3H3‘IHMLII>1 OIIBIT COTPYI[HI/I‘ICC"I
M B3aHMHOH ITOMOIIIH;



Ne  HawmmeHnoBaHue pa3aeinoB KomanuectBo yacos DJIEKTPOHHBIE

/m 1 TEM IIPOrpaMMBl Bcero Kontponbabie [Ipaktudeckue (uudpossie)
paGoThI paGoThI o0pa3oBaTeNbHbIC
pecypchl
3.3 YrueBonsl 3 1 SIKJTace
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHus1
4.1 AmuHbl. AMUHOKHCIIOTEHI. 3
benku
Hroro mo pazueny 3
Pa3pnen S. BeicokomMoJieKy aIsIpHbIe COeIMHECHUS
5.1 Imactmaccer. Kayaykw. 2 SIKITacC
Boiiokna
Hroro 1o pasnery 2
OBUIEE KOJIMYECTBO 34 2 2

YACOB 110 ITPOTPAMME

YpoOuHas ACATECIIbHOCTD

* MCITOJIL30BAHNE BOCIIUTATEIBHBIX BO3MOKHOCTEH
coJiepKaHusl yueOHOro MpeIMeTa yepes3 AEMOHCTPALIUIO
ACTAM NPHUMEPOB OTBETCTBCHHOI'O, I'PAXKAAHCKOI'O
MOBE/ICHUS, TIPOSBICHUS YEIOBEKOIIOOHS U
JI0OpPOCEPIEUHOCTH, Yepe3 MOoA00P COOTBETCTBYIOLIUX
TEKCTOB JJIsl YT€HUS, 337124 I PeIIeHus, TPOOIEeMHBIX
cuTyauui s o0CyKJIeHUs B KJlacce;

* MCITOJIb30BAHNE BOCTIUTATEIHHBIX BO3MOKHOCTEH
coJiepKaHusl yueOHOro MpeMeTa Yepe3 AeMOHCTPALIUIO
JETSIM TPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO
MOBEJICHUSI, IPOSIBIICHUS YEJIOBEKOIIOOMS U
JIOOpPOCEPIEUHOCTH, Yepe3 MOA00P COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTE€HUsI, 3a]1a4 ISl peIeHUs], TPOOIEMHBIX
cuTyauui A o0CyKJIeHUs B KJlacce;

* ICHOJIL30BAHNE BOCIIUTATEILHELIX BO3MOKHOCTEHN
coJiepKaHusl yueOHOro MpeIMeTa yepe3 JeMOHCTPAIIUIO
JIETSIM TIPUMEPOB OTBETCTBECHHOTO, TPAXKIAHCKOTO
MIOBE/ICHUS, TIPOSBICHUS YETOBEKOTIO0HS U
JIOOpPOCEPICIHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX
TEKCTOB /ISl YTCHUS, 337124 I PEeIICHUs, TPOOIEMHBIX
CUTYyaIUi 111 00CYXKICHUS B KJIacce;









IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoxka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
IIpenmeT oprannyeckoil XuMui, eé
1 p p ’ 1 SAxnacc
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHHS OPraHUIECKUX
2 coequHenuiit A. M. bytieposa, eé 1 SIknacc
OCHOBHEIE ITOJIOKEHHS
IIpencraBnenue o KaaccuPuKalnU
3 p ¢ 1 SIxiacc
OopraHu4ecKkux BeuecTs. 3omepus
AJIKaHBI: COCTaB M CTPOCHUE
4 . p ’ 1 Sxnace
TOMOJIOTUYECKHUM PsiJT
MerTaH 1 3TaH — IIPOCTEHIIIe
5 p 1 SIxnacc
MIPEACTaBUTEH aAJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 SIxiacc
OTHIIEH U IPOINMUIECH — IPOCTEHIIINE
7 p p 1 SIxiacc
MPEACTaBUTENH AJIKEHOB
IIpakTnueckas padbora Ne 1. «[Tomyuenue
8 P p . i 1 1 SIxmacc
STUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byraguen-1,3 u
9 MetunOyranuen-1,3. [lonydyenue 1 Sxnace
CUHTETUYECKOTO KaydyKa U Pe3UHBI
10 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH 1

apeHoB




I'enernueckas cBA3b Yrii€BoaopoaosB,

11
IPUHAIJIEKALIMX K Pa3IMYHBIM Klaccam
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

12 TOMOJIOTUYECKHUM pAll. ALETUIIEH — Skiace
IIPOCTEHIINH IPECTaBUTEIb AIKMHOB
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

13 MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE Sxmacc
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE HICTOYHUKH YIIIEBOJOPOIOB:

14 MIPUPOHBIN ra3 U NOMYTHbIE HEPTSIHBIE Sxmacc
rassl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
Beluncnenus no ypaBHEHUIO XUMHYECKON

15 yp Sxnacc
peakuuu
KonrtpomnbHas pabota no pazaen

16 P P P Y Sxnace
«¥YTI1€BOAOPOIBD)
IIpenenbHbIE OTHOATOMHBIE CIIUPTHIL:

17 p P Sxnacc
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b
MHoOroaTroMHbI€ COUPTHI: 3TUIICHIIIUKOIb U

18 Sxnace
TIIMLEPUH
@DeHoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE

19 Y 4§ yasL, ¢ SAxmacc
1 XUMHUYECKHE CBOMCTBA, MPUMEHEHNE
Anpaerunsl: opManbaeru v

20 dop Skiace
areTanbaerug. AeToH
OHOOCHOBHBIE IIpe/IeNbHbIE KAPOOHOBBIE

21 Sxnacc
KHCJIOTBI: MypaBbUHAs M YKCYCHasI
ITpakTrnueckas padora Ne 2. «CBoicTBa

22 P P Sxnacc

pacTBOpa YKCYCHOM KHCIIOTBD»




CTeapI/IHOBaH " OJICMHOBAA KHCJIOThI, KaK

23 MPEACTABUTENM BBICIIUX KapOOHOBBIX SAxmacc
KHCIIOT
Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX

24 N SIknacc
KHCIIOT, UX MOIOIIIee JeiicTBIe
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX Sxmacc
3¢upos
Kupsl: THIPOIN3, MPUMEHEHHE

26 P P > 1P ’ Slkimace
OMOoJIOTHYECKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Bakneiine npeacraBuTeNnu: Ti0K03a, Sxnacc
¢bpyxTO3a, caxaposa
Kpaxman u nenirono3a kak mpupoHbie

28 p pup Slknace
MOJIUMEPHI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaepxaiine opraHuuecKue Sxmace
COETUHEHUS

30 AMWHBI: METWJIAMUH U aHUJTUH SAxmacc
AMUHOKHUCIIOTHI Kak aM(oTepHbIe

31 OpraHWYECKHE COEANHEHUS, UX SAxmacc
ouonornyeckoe 3HaueHue. Ilentuast
Bbenku xak rpupoaHbIe

32 pup SAxmacc
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS
OcHOBHbIE TIOHATUS XUMHH

33 . Sxmacc
BBICOKOMOJICKYJISIPHBIX COSTMHEHUN

34 OCHOBHBIE METO/IbI CHHTE3a Sknacc




HJ'IaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJICKYJIAPHBIX COG,Z[PIHCHI/Iﬁ.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

XuUMUYeCcKui 351eMeHT. ATOM. DIEeKTPOHHAs
KOH(UTYypalys aToMOB

Ilepuonnueckuii 3akoH u [leprnoanyeckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MenjeneeBa, ux CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUH 10
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Menaeneena B
Pa3BUTUU HAyKH

Oco6eHHOCTH pa3MeIIeHus JIEKTPOHOB B
aTomax

BajneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTD.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b

Kpucrannuueckue pemerku. [Ipuunnel




MHOFOO6paSI/I${ BCIICCTB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKON U OPraHU4ECKON XUMUH.
3aKOH COXpaHEHHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IIPU
XUMHYECKHUX PEAKLMIX

Ckopoctb peakiuu. O6paTuMble peaKiuu.

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

11

XHUMHYECKOE PaBHOBECCHEC

12

ITonstue o AUCIICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BElllecTBa B pacTBOpC

13

Krnaccudukanusa u HoMeHKIaTypa

HEOpPTraHNYCCKUX coeguHeHui. I'eHeTnYeCcKas
CBA3b HCOPIraHNYCCKUX BCIICCTB, PA3JIMIHBIX

KJ1aCCOB

14

OnektponuTryeckas auccouuanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus

OpPraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

15

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [lonsitie 00 snexTponuse
pacIiaBoB ¥ pacTBOPOB COJIEHN

16

KontponbHas paboTta mo pazaery
«TeOpeTI/I‘-ICCKI/IC OCHOBBI XUMHUU»

17

Mertaiubl, ux noyioxenue B [lepuognyeckoii




CHCTEME XMMHUYEeCKHUX dnemMeHToB /. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBOMCTBa
METAJIJI0B

18

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH PSif
HaMpPsHKEHUH METalIOB

19

XUMUYECKHE CBOMCTBA BAXKHCHIITHIX
METaJUIOB (HATpUH, Kajdui, KaJblluid, MarHui,
ATFOMUHHNA) U UX COCTUHEHUI

20

XHUMUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

21

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCTMHEHUN

22

ITpakTryeckas padora Ne 2. "Pemienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«Metamib»"

23

Hewmeramnbl, X mojgoxxeHue B
[lepuonnueckoi cucTeMe XUMHUYECKHUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

24

duznueckue cBOICTBA HEMETAIIIOB.
AnnoTtponusi HEMeTauIoB (Ha mpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

25

XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPHI U UX
COeTUHEHUN

26

XuMuyeckue cBoMcTBa a3oTa, (pocodpa u ux
COCIMHEHU I

27

XHUMUYECKUE CBOMCTBA yTIepoaa, KPEMHUS U




HUX COEIUHEHNN

28

[IpuMeHeHNne Ba)XHEUIINX HEMETAIOB U UX
COCIMHEHUN

29

O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUHI 110
teMme «HemeTamnery. Berauciaenus mo
yYpaBHEHUSM XUMHYECKUX PEAKIIUN U
TEPMOXUMHUYECKHIE PACUETHI

30

[IpakTuueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAJIBLHBIX 3a/a4 110 TeMe
"HemeTasl"»

31

KontponbHas padoTa mo teMaM «MeTauib»
u «Hemeramibn»

32

HeopraHqucm/Ie " OPpTraHUYCCKUC KUCIIOTHI.
HeopraHqucm/Ie " OPpTraHUYCCKHUEC OCHOBAHUA

33

AMpoTepHble HeopraHU4ecKHue u
OpraHUYecKue COeNUHEHU. | 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

34

XHMHS U 300pOBbE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






