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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUs (enepalibHON 00pa3oBaTeNbHON MPOTpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opraHu3anusax Poccuiickoii @enepaiuu, peaan3yromnx OCHOBHbIE
o0Opa3oBaTelibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00ydYeHUs, BOCIUTAHMS M PAa3BUTHUSI OOYJAIOIINXCS CPEICTBAMHU yUEOHOTO MpeaMeTa «XUMUS)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHUsl, pe3yIbTaToOB 00y4YeHHs U TpeOOBaHUIl K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTeME XMMUYECKOT0 00pa30BaHusl. ITH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB TPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KYJIbTYpHI YEIIOBEKA, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U MPUPOIHOU Cpeje.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4aloOlUXCsl Ha YPOBHE CpelHero oOuiero
00pa3oBaHUs CPEICTBAMU YIEOHOTO MpeaMeTa « XUMUs», COAEePKaHUuE U IMOCTPOECHUE KOTOPOTO
OTpesieNieHbl B MPOrpaMMe MO XUMHUH C Yy4ETOM Crenu(UKH HAyKd XHMHH, ¢€ 3HAYCHUS B
MO3HAHUM TPUPOJIBI U B MATEPUAILHOMN KU3HU OOIECTBA, a TakXKe ¢ YUETOM OOIMIUX IeNel u
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeTHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPAET OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PAMOHATIFHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KaroleM MHUpe Kak O €IMHCTBE MPUPOJIBI U YeJIOBEKa, KOTOPoe (OPMUPYETCS B XUMUH Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJICHUCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS cTajla HEOThEMIIEMOM
YacThI0 MHUPOBOH KYJIBTYpPHI, HEOOXOJUMBIM YCJIIOBHEM YCICIIHOTO TPyAa M JKH3HHU KaXI0TO
yeHa oOmiectBa. CoOBpeMEeHHass XHMHUSI KaK HayKa CO3WIaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTHMI HAalpaBJeHa Ha pelIeHHe TMI00aTbHBIX MPOOJIeM YCTOMYHMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, YJHEPTETUUECKOM, MUIIIEBON, IKOIOTUYECKOM O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B coorBercTBMM ¢ OOHIMMHU IEISIMH W TPUHIUMIIAMHA CpeIHEro oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroUIuXcs, HEOOXOAUMYIO UM JIJIst
BBIPA0OTKM MHUPOBO33PEHYCCKUX OPUCHTHPOB, YCIIENTHOIO BKIIOYCHHUS B JKHU3HBH COIMYMA,
MIPOJIOJDKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHCH.

CocraBnsromiuMu  ipeaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «O01Ias 1 HeopraHudecKkasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HAHUH U3 001IeH XUMUH) U OpraHnYeCcKor XuMuU. POPMHUPOBAHUE JTAHHOW CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBaAHA B MPOTPaMME IO XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOEHHUS OpPraHUYECKUX COEAUHEHHI, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XHMHH IOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B MpeaMere «XUMHUsS» 0a30BOr0 YpOBHS paccMaTpUBAeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEeOpraHWYEeCKask XUMHU» OOYYAIOIIUMCS TPEOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaAKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA M TPUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMUS» JaHHOTO YPOBHS M3YyU€HHUS OPHEHTUPOBAHO HA (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUH MYyTEM SKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHAJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
pelycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JIEHCTBUM, MMeIoUMX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPEIAHEr0 00I1Iero oopa3zoBaHus, P ONPEACICHUN COACPIKATENLHON XapaKTePUCTUKU
nejael M3ydeHWs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHMMHUYECKOW HAyKM Kak O00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKOM TOYKHM 3PEHHUS] TaKOW IMOJXOJ K OMNpPEETCHHUIO IIeJIe U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE OIPABIAaHHBIM.

CornacHO NaHHOW TOYKE 3peHUs IVIABHBIMHU LEISAMH HM3y4eHHUS IpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMUPOBAHHE CHCTEMbl XHMHUYCCKHX 3HAHMHA KaK Ba)KHEWIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXKaT KIIOYEBbIE MOHSTHUSA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE s3bIKa HAyKH, YCBOGHUE U MOHUMaHUE
CYILITHOCTH JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

e (GOpPMHUPOBAHHE M PA3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB W
XUMHUYECKHX peaKlUid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUU OPHUEHTHPOBATHCS B MHPE
BEIIECTB U XUMUYECKUX SIBJICHHUH, UMEIOIINX MECTO B IPUPOJIC, B TPAKTUUECKON 1 MOBCEIHEBHOM
KU3HH;

e pa3BHUTHE YMEHUH U CIIOCOOOB JIEATETLHOCTH, CBSI3aHHBIX C HAOII0IEHUEM 1 00BICHEHHEM
XUMHYECKOT0 HKCIIEPUMEHTa, COOII0ICHUEM MTPaBHII O€30MMaCHOTO OOPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3yueHus MpeaMera B
mporpamMme Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero obmiero oopaszoBanus. CeroHs B MPENoiaBaHuy XUMHUH B OOJIBIIICH CTEIICHU
OTa€TCs MPeANOoUTEHUE TPAKTHUECKONH KOMIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa3oBaTENbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHUSIMH AaKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ PUMEHEHHUSI UX B PEATbHOU KU3HU JIJIs1 PEIICHUSI PAKTHYECKUX 3a7ad.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus o0yJaromuxcs K YCIOBUSIM IMHAMUYHO Pa3BUBAIOIIET0CsS MUPa, HOPMUPOBAHHE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHIA),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE JIUIS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W 00paboTku WHOOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHMM XUMHUU, a TAKXKE JUIsI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE TTO3HABATEIBHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPUYECKHUX CIOCOOHOCTEH
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpPETaTh HOBBIE 3HAHUA 10 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIeOHON W HAYyIHO-TIONMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COJIepKaHuUs;



dbopMupOBaHUE U pa3BUTHE Y O0YUAIOUIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuxcs yOex 1EHHOCTH B TyMaHUCTUYECKOW HAMPaBICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HEO00XO0IUMMOCTH OEPEKHOTO OTHOIIICHUS K IPUPOJIE  CBOEMY 3/I0OPOBBIO, a TAKIKE IPUOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).

COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

ITpenmeTr opraHMuYecKOil XMUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJyUYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: Opranudeckux coequHennii A. M. bytneposa,
e€ ocHOBHbIE TONOXKEHUA. CTpyKTypHbIE (HOpPMYIBI OpPraHMYECKHX BEIIECTB. [ omojorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKaMy OpraHnvdeckrx Beniects. HomeHkiaTypa opraHn4eckux
COeIMHEHUH (cucTeMaTu4ecKas) ¥ TpUBHAIbHbIE Ha3BaHUS BAKHEHIIINX MTPEICTaBUTENIEH KIIaCCOB
OpraHNYECKHUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W OMNHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILLECTB MPU HarpeBaHUM (IJIaBjeHNUEe, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
IPEeCTaBUTEINN ATKAHOB: (PU3UYECKHE U XUMHUECKUE CBOUCTBA (peaKIK 3aMELIeHHUs U TOPEHUs),
HaXO0XJIEHNE B IPUPOJIE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN AJIKEHOB: (HM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, THAPATALIUH, OKUCIICHHS U IOJMMEPH3alluN ), TOJyYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHMS, TOMOJOTHYECKHI psia. ALETUTIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJYYEHHE M NHpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U



npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
NPUHAIISKAIIMMU K PA3TUYHBIM KJIaccaMm.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HEPTSIHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUYCCKUN,
KataauThuueckuit), mwmponus. IIpogykrel mnepepa®oTku HedTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

DKcrepuMEeHTaIbHbIE METO/bl M3YYEHHUSI BEUIECTB M MX IPEBPALICHUNA: 03HAKOMIICHHUE C
oOpa3lamu miacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MoiearupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKOW pPabOThI:
MOJIy4YEeHHUE 3TUIICHA M U3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIHM MPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJTHOTO
U3 UCXOJIHBIX BEIECTB WJIM IPOJYKTOB PEAKIINN).

Kucjiopoacoaep:kauye opranuueckue coenHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHON: CTpPOCHHUE, (U3HUECKHUe U
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMHU METaJlJIaMH, TajJOreHOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BomopoaHbie CBA3M MEXIy MOJIEKYyJaMH CIUPTOB. JleficTBHEe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YellOBeKa.

MHoroaroMHbie CHUPTHI. IJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHYECKHE CBOMCTBA (B3aMMOICHUCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAs PeaKkius Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
ATHUIICHTJIUKOJIS.

®deHout: cTpoeHNe MOJIEKYIbl, (PU3NYeCcKre U XMMUYecKHue cBoicTBa. TOKCMUHOCTH (peHoa.
[Tpumenenue penomna.

Anprerunsl M kemoHwvl. DoOpManbIeruj, aneTambAeTHI: CTpOeHue, (Qusmueckue u
XUMHYECKHE CBOMCTBa (pEakluu OKHCICHHS W BOCCTAaHOBJICHHWS, KAa4eCTBEHHBIE PEAKIUH),

[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, pU3NUYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 001IMeE AJIs KJlacca KUCIOT, peaKius
sTepuduKanm), mnojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbla Kak COJM BHICITUX KApOOHOBBIX KUCIOT, UX
MOIOLIEE NECUCTBUE.

CrnosxHble 2¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAponn3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poiab KUPOB.

VYraeBobl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U Mofucaxapuibsl). ['moko3a —
IPOCTEUIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuom meau(ll), okucienue aMMuadHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHWE B TMPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3HI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHne Kpaxmaya U LEeJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHepUMEHTAIbHbIE METOJbl W3Y4YeHMsI BEIIECTB U MX MPEBpalleHHi: NpOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIE
peakluy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHHe



aMMHa4YHBIM pacTBopoM okcuga cepedpa(l) u ruapoxkcunom meau(ll), B3aumoaeiicTBue kpaxmania
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA PAacCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA MIIM IPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(oTepHbIe opraHndeckue coequHeHus. Puznyeckue 1 XUMHUECKHe
CBOIICTBa aMUHOKHUCIOT (Ha MpuMepe IIHIKHA). buojormueckoe 3HaueHHE AMHHOKHCIIOT.
[TenTupael.

benku kak nmpupoaHble BBICOKOMOJIEKYJIIpHBIE coenuHeHus. llepBuuHas, BTopuuyHas H
TpeTu4yHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONM3, ICHATypalus,
KaueCTBEHHbBIE PEaKIIK Ha OENKHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX IPEBPALICHUI: HaOI0JEeHUE U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INPH HArpeBaHWU, IIBETHBIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeUHEHUS

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEpHU3aIIHs U MOJIUKOHICHCAIINS.

DKCTepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeameTHbIE CBSI3H.

Peanuszanus MeXnpeIMETHBIX CBA3EH NPU U3y4EHUU opraHudeckon xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBeHHO-HAyUYHbIE TOHSATHS: SIBIICHWE, HAy4YHBIM (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCUpUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
DKCIEPUMEHT, MOJICIIUPOBAHMUE.

®duznka: MaTepusi, HEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb,
BEIIECTBO, TEJO0, 00bEM, arperaTHOE COCTOSTHUE BEILIECTBA, (PU3MUECKHUE BEITMUMHBI U €IUHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Me, (OTOCHHTES,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPbI, PepMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOIAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: NuIIeBbe MPOIYKTHI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue OCHOBbI XUMMHU

XUMUYeCKUN dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKre YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AIEKTPOHOB MO OpOUTaNIIM B aTOMaX 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLUs aTOMOB.



[lepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xumMuueckux osiemeHtoB J[. U.
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepruoaaM. 3Ha4Ye€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBsI3U (KOBaJICHTHAs
HEMoJIsSIpHasl U TOJISIpHAs, WOHHASA, METaJIMuecKas). MexaHu3mbl 0Opa3oBaHUsI KOBaJEHTHOU
XUMUYECKOW CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B PaCTBOPE.

Knaccugukarus HeopraHndeckux coeinHennii. HomeHkatypa HeopraHn4ecKux BEIIeCTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3TIMUYHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUil B HEOPraHUYeCKOW u
OpraHMYECKON XMMUHU. 3aKOH COXPAaHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (akTopoB. OOpaTUMble pEaKUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOIIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexkrponauTuueckas auccouuanus. CuiibHble M cialble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHUS BEIIECTB U UX MpEBpallleHUi: JEeMOHCTPALUs
tabmuiy «llepuoguyeckas cucrema xumuyeckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJeNlell  KpUCTANIMUYECKUX peIIEToOK, HaOMIoJeHWe M ONUCAaHHWE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIa BOJOpOJa B NPUCYTCTBUHU KaTalu3aTopa,
OIpezieNieHUue Cpe/ibl pacCTBOPOB BEILECTB C MOMOUIbI0 YHUBEPCAIBHOTO MHIUKATOPA, pPEaKlnuu
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIXx (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

Pacuérnbie 3anaumn.

Pac4€rbl o ypaBHEHUSM XMMHUECKHUX PEAKIIHii, B TOM YHCIIe TEPMOXUMUYECKHE PacUEThI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [Tonoxxenne Hemeramion B [lepnoandeckoil cuCTEME XMMUYECKHUX 2JIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HUS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUECKHE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (rajloTe€HOB, cepbl, a3otTa, (ocdopa,
yriaepoaa U KPEMHHUS) U UX COEAVNHEHUN (OKCHI0B, KUCIOPOICOAEP/KAINX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

IIpuMeHeHre Ba)XHEUIINX HEMETAIIOB U UX COETUHEHUN.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHYECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue



¢usndeckue cpoiicTBa MeTauioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUUYCCKHN PsiJl HANPSOIKEHUH
METAJLJIOB.

XUMHYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJWid, KajdblMid, MAarHUu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O61ue criocoObl moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJIbl H3Y4YEHHUs BEHIECTB M WX NPEBPAILCHU: H3ydeHUE
KOJUIEKIMU «MeTalyIbl U CILIaBbI», 00pa3I[0B HEMETAIUIOB, PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4,
HaOJIIO/ICHUE U ONHMCAaHUE JAEMOHCTPALMOHHBIX U JIa0OPATOPHBIX OIBITOB (B3aUMOJEUCTBUE
TUAPOKCHUIA ATFOMUHHUS C pAaCTBOPAMH KUCJIOT M LIEJN0YEH, KAUECTBEHHbIE PEAaKIIMM Ha KaTUOHBI
METAJIJIOB).

Pacuérnbie 3a1aun.

Pacuérbl Macchl BenecTBa Uil 00bEMa ra3oB 10 H3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMaA, KOIMUYECTBA
BEII[ECTBA) MTPOJIYKTOB PEAKIIUU, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U KU3Hb

Ponb xuMuu B o0ecnie4eHrnr 9KOJOTHYECKON, SHEPreTHUECKON 1 MUIIEBOM 6€30MacHOCTH,
pa3BUTUHU MeAULIMHBL [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB MU XUMHUYECKUX PEAKIIUM.

[TpencraBienust 00 0OMUX HAYIHBIX TPUHIIAIIAX TIPOMBIIUICHHOTO IMOTYYCHUS BAXKHEUIITHX
BEILIECTB.

UYenoBeK B MHUpE BEUIECTB M MAaTEPHAIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPrAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHST U 3]I0POBBE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOTO UCIOIb30BaHMs MPEnapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU MU3y4yeHUH OO0IIel M HEOPraHUYEeCKOH XMMHHU B
11 xnacce ocymiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYyUHBIX MOHSTUH,
TaK W MOHSTHM, SBISIOUUXCS CUCTEMHBIMH JJIsI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(duKanus, TMNEPUOTUIHOCTh, HAOIIOJCHHE, JKCIIEPUMEHT, MOJEIUPOBAHKE,
U3MEpPEHUE, SABJICHHE.

®du3nka: Marepus, SHEPrusi, macca, aTroM, JIEKTPOH, NMPOTOH, HEUTPOH, HOH, W30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, (U3MUCCKUE BETMYUHBI U €AUHUIIBI UX U3MEPEHUSI, CKOPOCTD.

buonorus: kimerka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBbl, TOPHBIE IOPOJIBI, MOJIE3HBIE UCKOMIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomoTHSs: XUMUYECKAas MPOMBIIIJIEHHOCTh, METAJUTYPTHsI, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHrajoB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nuIcBasa MPOMBIINIJICHHOCTD,
(I)apMaI_ICBTI/IquKaSI IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraiosB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUIA



JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IpoTrpaMM CpPeAHEro oOIIero oO0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00Iero 00pa3oBaHusl BbIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HAaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH IESITEIBHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEAMETa « XUMHS» JOCTHTAIOTCS B €IMHCTBE YIeOHOMH
U BOCHHUTATEIbHON JESTEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAHCKOTo OOIIEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH W IPAaBHJIAMH IMOBEJICHHS, CIIOCOOCTBYIOIIMMH IPOIECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS X HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaIOIIMXCSI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHOM U MPAKTUYECKOH AEATEIbHOCTH 00YUYAIOIIMXCS MO peaTu3aliiy MPUHATHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLUMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JIaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHWSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOH NEesTETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMUH;

YB@KEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKH €CTh PE3yNbTaT JUIMTENbHBIX HaOII0JeHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

WHTEpeCa M TI03HABaTEIbHBIX MOTHBOB B TIONyYEHHH | TIOCIEOYIONIEM AaHaJN3e
UHPOPMAIIAHN O TIEPETOBBIX IOCTHKECHUSIX COBPEMEHHOM O0TEUeCTBEHHOW XMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;



CIIOCOOHOCTH OLIEHUBATh CUTYAllHH, CBA3aHHbBIE C XUMHUUECKUMU SIBJICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE IIOBEJICHUE U IOCTYIIKM CBOMX TOBApHILEH C MO3HUIUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUA TOCJIEJCTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YMOTpEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEILCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUIAX JIESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pPELICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCUil pa3IudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMUHU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM €SATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBUIYaTbHOU TPACKTOPUHU 00pa3oBaHusl, Oyayien
po(eCCuu U pean3alud COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJOTHUYECKUX MPOOJieM, BIMSHHS SKOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIH30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BpPEI OKPYKalIled MPUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPHUATHBIE SKOJIOTHMUECKHUE MOCIEACTBHUS MpPeaIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMs PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUA CHNeNU(PUKA XUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHUH
PaIMOHABPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpoOJIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;



yOexKIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOH pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
o0I11eCTBa;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyyaeMble 3HAHUS AJIS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS 1e7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaqmeTHble pe3ysibTaThl OCBOEHHUS YUEOHOro IpeaMeTra «XUMHs» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienn(uKy METO/I0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPrus, SIBIEHUE, MpOLecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, HCCIIeI0BaHKE, HAOIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHHMBEpCaJbHble  y4yeOHble  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHMKaTHUBHBIE,
perynsTuBHble), oOecreunBarouie (QOpMUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroIuxcs;

CHOCOOHOCTh ~ OOY4YarOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUS B I103HABATEIbHOW U
COLIMAIbHON NPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEJIbLHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU N03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JJOrMUYECKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJlIM3HpOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNaTh LEeIH NeATeIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHU HX JOCTHUKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AESITEILHOCTH C TIOCTABICHHBIMU LEJISIMH;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMW NPHUEMBI JIOTHYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble NPU3HAKK TIOHATHM W yCTaHaBIMBAaTb UX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIKE NOHSITUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BbIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIacCU(UKALIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3y4acMbIMU SIBJICHUSIMM;



CTPOMTB JIOTHUECKHUE PACCYXkI€HUS (MHIYKTUBHBIE, IeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMAaTPUBAEMBIX SIBJICHUAX, (POPMYITUPOBATH BBIBOJBI U
3aKJIF0YEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuh — TpU PEHICHUH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUUECKUX 3a/a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPEACTABICHUS IS
BBISIBJICHHS XapPAKTEPHBIX IIPU3HAKOB U3y4acMbIX BEILIECTB U XUMUYECKUX PEAKLUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKLU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIH OTYET O MPOAETAHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B I103HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JauTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTHUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI NIpPU IOHCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KadecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HaKu U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsiaeHne yHHBEPCAJIbLHBIMH KOMMYHHMKATHBHBIMH AeHCTBHSIMHU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB MO3HABATEIBHOM AESITENBHOCTH, IOIYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMMU TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa ¥ (OpMYIMPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUI MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:



CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMMO3HABATEIBHYIO NESATEIHLHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpATh Hanbosiee A((HEKTUBHBIN CMIOCOO UX PEIICHUsS C YYETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDI
10 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMHUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTb IIPEACTABICHNN O XUMUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-HayYHOU
KapTHHBl MMpa, POJIM XMMUU B IIO3HAHUM SBJICHUN NMPUPOJIBI, B (POPMUPOBAHUM MBILUICHUS U
KyJbTYpBl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMOHN Ui pEeHICHUs
NPAaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 30POBBIO U
IIPUPOJIHON Cpee;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANbHAS TPYNINa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALIUE COEIMHEHUSI, MOHOMED, MOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIME B OCHOBE IOHHMaHUs
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIIATH XapaKTepHbIC MPU3HAKHU MOHITUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJUKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KJIACCy/TPyIIe COEIMHEHUMN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJEpXAllde  COCIUHEHHs, BBICOKOMOJIEKYISIpPHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHsS o cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEIIECTB (ITHJIEH, MPOIUIIEH,
alleTUsIeH, STHJIEHIJMKONb, TJIMLUEPUH, (eHOod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsl KUCIIOTA, IIIIOK03a, PpyKTO3a,
Kpaxmall, [eJUTI0J103a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbl XMMHYECKON CBA3M B OPraHUYECKHX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);



c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH TMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIICCTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTWieH, OyramueH-1,3, mermnOyramuen-1,3, OenHsod,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TIUIEPHUH, (CHON, aleTalbIeTu/l, MypaBbHHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeIUI0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
FEHETUYECKYIO CBS3b MEXKIYy HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHUX DPEaKIHH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, Yrojib), CIOCOOBI HMX TMEPEepadOTKH M MPAKTUYECKOE NPHUMEHEHUE
MPOJYKTOB NEpepabOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WIIH MPOJTYKTA PEaKIIUH 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUI BIaJI€Th CUCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHUS, WCIONB3YeMbIX B XHMHW TIPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHUI
(HaOnroficHWe, W3MEpPEHHUe, OKCIICPUMEHT, MOJACIUPOBAHUE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIsl IPUHATHUS PEHICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMECHHI COOIOAATH MpaBHiIa MOJb30BAHUS XUMUYCCKOW TIOCYION U
1abopaTopHEIM 000pYIOBaHUEM, a TAKXKE TPaBHUiia 0OpAIeHHUs C BEIMIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU MO BBITTOTHEHUIO JIA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(IpeBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpEeBaHUU, MOJyYEHUE ITHIICHA U M3YYCHHE €T0
CBOICTB, KAYECTBCHHBIE PEAKITUN OPTAHMYECKUX BEIIECTB, ICHATYpaIis OCJIKOB P HATPCBAHHH,
[[BETHBIE peakiiiy OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH MPH 00palieHuu
C BelIeCTBaMH W JaOOpaTOpHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3YNbTAaThl XMUMHUYECKOTO
JKCIIEPUMEHTa B (DOpME 3amlucCH YPaBHEHHH COOTBETCTBYIOIIMX pPEAKIHA W (OpMyIHpOBAThH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBAThH XUMHUYECKYI0 HH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYTrHux);

c(OPMHUPOBAHHOCTh YMEHHI COOJIOJaTh MpaBWJIA JKOJIOTHYECKH IIeIIECO00pa3HOTrO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS U
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPTaHU3MBI
OmpeAeNIEHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHaTh Ha
nmpuMepax CrocoObl YMEHBIICHUS U TPEIOTBPAICHHSI MX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeIIOBEKA;

JUIsE 0OYYaIOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUASIINX O0YJAIONIMXCS: YMEHHE UCTIOB30BaTh PEIbe(hyHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaitns myis 3anvucu XuMudeckux Gopmy.

11 KJIACC
[TpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyeckast XMMUs» OTPaXKaroT:



c(hOopMUPOBAHHOCTD MPECTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpenie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATrArOLINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYeCKas CBs3b (KOBaJICHTHAs, HWOHHAs, MeETaJIM4yecKas, BOJOpOJHAs),
KpUCTAJUIMYECKass  pelETKa, TUIIBI XMMHYECKMX  pPEakLMi, pacTBOp,  JJIEKTPOJIUTHL,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakliii, XUMUYECKOe PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS DJIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuil 3akon /. . MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXPAHEHHUs M NPEBpAllEHUs SHEPTUU NPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHM, MHPOBO33PECHUECKUE 3HAHHWs, JIEXKAIIHE B OCHOBE IOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYeHUH M 0€30MacHOM HCMOJIb30BAaHUHM BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTUUECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHUI, yCTaHABIUBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
GopMysl BEIIECTB U YypaBHEHUN XHUMUYECKUX pPEaKLUl, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIid Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HErauml€éHas W3BECTh, NUTHEBAs COAa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTEIIEHb OKUCIIEHNUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTepHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MennieneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30oBaThb d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunoaos Ileprnoanyeckoi cucteMbl XUMHUYECKUX 311eMeHToB /1. U.
MeHeneeBa, HMCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMMHYECKHUX 3JEMEHTOB M HUX
COEIMHEHUH 10 neproaam u rpynnam [leproandeckoil cucteMbl XUMHAYECKHUX dyieMeHToB /1. M.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHWE I'€HETUYECKON



CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpaBHEHUIl COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUUIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupylolluX BELIECTB, TEIJIOBOMY 3(QeKkTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, Y4aCTHIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN PA3IMYHBIX THIIOB, MOJHBIC
U COKpaIlEHHBIC YPaBHEHUS PEAaKIMi MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI, JIEKAIIIE B OCHOBE
NPOMBIIIJICHHOTO TIOJYYE€HUSI CEpHOM KHCIIOTHI, aMMHaKa, a Takxke C(pOpMHUPOBAaHHOCTh
npeAcTaBiIeHU 00 OOIMX HAyYHBIX NMPUHIMIIAX U SKOJOTHYECKHUX MpOoOJIeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHWH Ta30B NPU XHUMHUYECKHX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OJTHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBUM KaTalnu3aTopa, ONpPENEICHHUE CPEbl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOI'O MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEakIMH Ha
cyibdar-, kapOoOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHHEe SKCIEePUMEHTAIbHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ysbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amicH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyTUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYTUX);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHiIa SKOJIOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
ornpeAeNéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATh Ha mpumepax crnocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3ICHCTBUS HA OPraHU3M YEIIOBEKA;

JUI O0YYaroIIUXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPHUMEHATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;



JUTSL CJICTIBIX M CITA0OBUISIINX 00yUYArOIIUXCSI: YMEHUE HCIIOB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XuMudeckux (GopMyL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KosmnuecTBo yacos
n/-n HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Beero Kontposabubie IlIpakTunuyeckue
padoThI padoThI
Pa3znea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOM XMMUM
11 [Tpenmet oprannyeckoit XuMuu. Teopus CTPOEHHS] OPraHuYEeCKUX 3
coenquHeHuil A. M. Byrieposa
Hroro mo paszneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIE YIIEBOAOPOIbI — aJIKaAHBI 2
2.2 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, aKaAHUCHbI, ATKMHbI 6 1
2.3 ApoMaTudecKue yriieBoA0POIbI 2
2.4 [TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB U UX MepepadboTka 3 1
Utoro no pazneny 13
Paspnea 3. Kuciiopoacoaep:xanue opraHn4ecKue CoeAUHEHNUs
3.1 Cruptel. @enon 3
3.2 Anbaeruasl. KapOoHoBbie KUCIOTHL. Cl0KHBIE (U 7 1
3.3 YriieBopl 3 1
HWroro no paznery 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
4.1 AMUHBI. AMHHOKHCITOTHI. benku 3
Hroro no paszneny 3
Paspnen 5. BeicokoMoOJIeKYy A pHbIE COCIUHEHUS
5.1 [Inactmaccel. Kayayku. Bonokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

KoanyecTBo 4acoB

Ne i/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI B Kontpoabubie  IlpakTuyeckue
cero padoTsbI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
11 Crtpoenue atomoB. [lepuoandeckuii 3akon u [lepuoandeckas cucrtema 3
' XUMHYECKUX 31eMeHTOB [I. 1. MeHaeneeBa
1.2 Crtpoenue BemiecTBa. MHOrOOoOpasue BEIIEeCTB 4
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo paszneny 13
Paznen 2. Heoprannueckasi XumMusi
2.1 Meramibt
2.2 Hewmeramibl 1
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB
Uroro no pazaeny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosnnyectBo yacos
Tema ypoxka Konrpoabnbsie IIpakrnyeckue
n/n Bcero
padoThI padoTsbI
1 [Ipenmer oprannyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1
5 Teopus cTpoeHus oprannueckux coequHenuit A. M. byrnepoBa, e€ ocHOBHbIE 1
HOJIOKEHUS
3 [IpencraBnenne o knaccupukanum opraHMUECKUX BemecTB. Homenkatypa 1
(cuctemaTuyeckasl) U TpUBUAIbHbBIE HA3BaHUS OPraHUMUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psif 1
5 MertaH 1 3TaH — HpoCTelIINe IPeACTaBUTENHN AJIKAaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHUJIEH U IPONUIIEH — MPOCTEHNIINE ITPEICTABUTENIN AIIKEHOB 1
8 [Ipaktrueckas padota Ne 1. «[lomyueHue sTuIeHA U U3YYEHHUE €TO CBOMCTBY 1 1
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. IloxydyeHne CHHTETHYECKOTO 1
Kay4yKa U pEe3UHbI
10 AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUN Psil. ALETHUIIEH — 1
IPOCTEHIINN IPEICTABUTEND ATKUHOB
11 Brluncnenus no ypaBHEHHUIO XUMHUYECKOW PEAKIINH 1
12 ApeHbl: 6eH301 1 TOIYoJ. TOKCHYHOCTh apeHOB
13 ['eHeTnyeckas CBSI3b yIieBOIOPOAOB, IPUHAICKAIIMX K Pa3IMUYHBIM KJlaccam
14 [IpupoaHBIE HCTOYHUKH YTIIEBOJOPOIOB: MPUPOHBIH ra3 U MOMyTHbIE HePTIHbIE 1
ras3sl, He(pTh ¥ MPOJYKTHI €€ nmepepaboTKu
15 [TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB: IPUPOAHBIN a3 U NOMYTHbIE HEPTSIHBIE 1

ra3bl, He)Th U MPOYKTHI €€ mepepadoTKH




16 KonTpomnpHas pabota mo pazueny «YriaeBoJ0pOIb 1

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI U 3TaHONI. BogopoaHas cBs3b 1

18 MHOT0aTOMHBIE CITUPTHI: ITUICHTINKOJIb U TIUICPUH 1

19 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMUUECKUE CBOICTBA, MPUMEHEHUE 1

20 Anpaeruapl: GopMaNbAECTUI U alleTaIbAeTH . AIICTOH 1

21 OnHOOCHOBHBIE MTpEeNIbHBIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAS 1

22 [TpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOUM KUCIOTBI» 1

93 CreaprHOBas U OJICHHOBASI KUCIIOTHI, KK MPEICTABUTEIH BBICIINX KapOOHOBBIX 1
KHCIIOT

24 MpL1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JEHCTBHE 1

o5 CrnoxHbIe 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MIPOIH3 CIIOKHBIX 1
3¢upoB

26 Kupsl: ruaponus, npuMeHeHue, ONOJIOTHIECKas POJIb KUPOB 1

97 VYrneBoasl: cocTas, Kiaccudukaius. BaxkHeilue npeacTaBuTenu: TI0Ko3a, 1
bpykTo3a, caxaposa

28 Kpaxmait u 11emiro103a Kak mpupoIHbIe TIOTUMEPHI 1

29 KonTponbnas pabota no pazneny «Kucnopoacoaepaiine opraHu4ecKie 1
COETUHEHUS

30 AMUWHBI: METHJIAMUH U aHWJIHH 1

31 AMUHOKHUCIOTHI KaK aM(pOTEepHbIE OPraHUUYECKUE COSTUHEHUS, UX OUOIIOTHYECKOEe 1
sHaueHwne. [lentuaer

32 Bbenku kak mpupoIHBIE BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS

33 OCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COSTMHCHUN 1

34 OcHOBHBIE METOIbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX coequHeHui. [ImacTmaccsl, 1
Kay4yKH, BOJIOKHA
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11 KJIACC

KoanyecTBo 4acosB

Nenm/m Tema ypoka B Kourpoubnbie IIpakTHyeckue
cero padoTsbI padoThI
1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIHsi aTOMOB 1
5 [Tepuonuueckuii 3akoH u Ileproauueckas cucteMa XMMUYECKHUX 3J1€MEHTOB /1. 1
. MenneneeBa, UX CBsI3b C COBPEMEHHOI T€OpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U X
3 COEIMHEHUH 110 TPYIIaM U IepruoiaM. 3HaueHHE NEPUOIUUECKOr0 3aKOHA U 1
cUcTeMbl XMMHUYecKHX 31eMeHToB JI.M1. MenzeneeBa B pa3sBUTHUM HAyKU
4 CrpoeHue BeniecTBa. XUMUYECKasi CBSI3b, €€ BUAbl; MEXaHU3Mbl 00pa30BaHUs 1
KOBAJICHTHOM CBA3U. BopopoaHas CBA3b
5 BanenTtHoCcTh. DnexTpoorpuniarenbHocTs. CTeneHs okuciaeHus. Bemecrsa 1
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHUS
6 [TonsiTne o nucnepcHbIX cucTeMax. VICTUHHBIE U KOJIOUHBIE PACTBOPBI. 1
MaccoBast 1071 BELIECTBA B pacTBOPE
7 Knaccugukanus n HoMeHKIIaTypa HEOPraHUYECKUX COeIMHEHUH. 1
['enernueckas cBsA3b HEOPraHMYECKHUX BEIIECTB, PA3IMYHBIX KJIACCOB
Knaccugukaius XuMHUecKuX peakiuii B HEOpraHM4ecKoi 1 OpraHuyeckoi
8 XUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPaHEHMS U 1
IIPEBPALICHMS] SHEPTUN NIPU XUMHUECKHUX PEAKIMIX
9 Cxopocts peakniuu. OOpaTuMbIe peakini. XUMHYECKOE PaBHOBECHE 1
10 [IpakTuueckas padora Ne 1. «BnusiHue pa3nuyHbix (HakTOpoB Ha CKOPOCTh 1 1
XUMHUYECKON peaKInm»
DnektponuTHyeckas nucconnanys. [lonstue o BoropoaHom mokasarene (PH)
11 pactBopa. Peakuuu noHHOro oomMeHa. [ uapoan3 opraHuuecKux u 1
HEOpPraHMYECKUX BEIIECTB




OKHCIUTENbHO-BOCCTAaHOBUTENbHBIC peakuuu. [TousaTue 06 anekrposnse

12 pacIuiaBoOB U PaCTBOPOB COJICH 1

13 KonTponpHas padora no pazaeny «TeopeTuueckrne OCHOBBI XUMUI 1
Merainnel, ux nojioxkeHue B [lepuoandeckon cucTeMe XuMUUECKUX AJIEMEHTOB

14 1. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHUs aTOMOB. O011IHMe (PU3HIeCKre 1
CBOICTBa METAJJIOB

15 CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUHN PsiJi HAIPSYKEHUI METAIIOB 1

16 XHUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIUH, KaJIbIIUH, 1
MarHui, aIIOMUHUN) U UX COSAMHEHUHN

17 XUMHYECKUEe CBOMCTBA XpOMa, MEAU U UX COCTUHECHUI

18 XUMHYeCKHEe CBOMCTBA IIMHKA, JKeJe3a U X COSTMHEHUN

19 [TpakTrueckas padora Ne 2. "Pemenune skcriepuMEeHTAIBHBIX 33724 110 TEME 1
«Metamis»"

20 Hewmerannsl, ux nonoxxenue B [lepuoandeckoi cucreMe XuMHYECKUX 1
anemeHToB JI. V1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 OuznyecKkue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOIHSI HEMETAJIOB (Ha IpUMeEpe 1
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)

22 XHUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhl U UX COETMHEHUI 1

23 XuMHYecKue CBOWCTBa a30Ta, (pochopa u ux coennHEeHUH 1

24 XUMHUYECKUE CBOMCTBA yIIepo/ia, KPEMHHUS U UX COCITMHEHUI 1

25 IIpuMeHeHne Ba)XHENIIINX HEMETAVIOB U UX COCIMHEHUN 1

26 O06o0mIeHre 1 cucTeMaTr3alus 3HaHu| 1o TeMe «HemeTamby. Berauciaenus 1
M0 YPaBHEHUSIM XUMHYECKUX PEAKIIUI U TEPMOXUMHUYECKUE PACUETHI

97 [TpaxTrueckas padorta Ne 3. «Pemienne skcriepruMeHTalbHbIX 3a/1a4 110 TeMe 1
"HemeTamnr"»

28 KouTtponbHast pabota mo temam «Metamnsi» u «HemeTtammbiy 1




29 Heopranundeckue u oprannueckre KUciaoTel. Heopranmueckue u OpraHndecKkue 1
OCHOBaAHHS

30 AmMoTepHbIE HEOPTaHUYECKHE U OPTraHNYECKHE COeTMHEHUs. | eHeTrnueckas 1
CBsI3b HEOPTaHUYECKUX U OPTAHUYECKUX BEIIESCTB

31 Ponp xumun B 00ecriedeHur IKOJIOTHIECKOM, JHEPIreTHISCKON U MHUIIIEBOM 1
0€30MacHOCTH, Pa3BUTUH MEIUITUHBI

39 [IpencraBneHus 00 OOMKMX HAYYHBIX MPUHITUIIAX TPOMBIIUICHHOTO TIOTyYSHUS 1
Ba)KHEHIIINX BEIECTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB

34 XHUMHS U 3J0pPOBbE YECIIOBEKA
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