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[Tpumepnas paboyast mporpamMma cCpeaHero oomero oopa3oBaHus 1Mo
xuMuu (0a30BBIN YPOBEHb) COCTaBlIeHa Ha ocHOBe PDeiepaabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pa3zoBanuu B Poccuiickoii
Oeneparuny, TpeboBanuii K pe3ysibTaTaM OCBOSHHSI OCHOBHOU
00pa3oBaTeNbHON MPOTPaMMBI CPETHETO 0011ero 0Opa3zoBaHus,
npezcTaBieHHbIX B DeneparbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM
CTaHaapTe cpemHero obmero oopasopanus, ¢ yuétom «KoHmenmuu
npenoaBaHus yueOHOTro npeamMera «XuMus» B 00pa30BaTeIbHBIX
opranusanusax Poccuiickoit denepanuu, peaans3yrommux OCHOBHBIE
o011eo0pa3oBaTeabHble IPOrPaMMBbD» U OCHOBHBIX MOJIOXKEHHUM
[TpuMepHOii TporpaMMbl BOCIUTAHUS.

HHOACHUTEJBHAA 3AIIUCKA

OcHOBY IOJIXOJI0B K pa3paboTke mpuMepHoi paboueii mporpamMmmel COO
10 XMMUH, K ONpEeAETIeHNIO 001Iel cTpaTerul 00y4eHus, BOCIIUTAHUS U
pa3BUTHsL 0OYUAIOIIUXCS CPEJICTBAMH YU€OHOTO npeaMeTa « XUMHUSD» IS
10—11 knaccoB Ha 6a30BOM YpOBHE COCTABMIIM KOHIIETITyalbHbIE
nonoxenus PI'OC COO o B3auMo0OyCI0OBIEHHOCTH LIENEH,
CoJIepKaHus, pe3yabTaToB 00y4YeHUsI U TpeOOBaHUN K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

B cooTBeTcTBHY ¢ JAHHBIMH MOJOXKEHUSAMHU PUMEpHas padboyast
nporpamma COOQO (6a30Bblii ypOBEHb): YCTAHABINUBAET 003aTEIBbHOE
(MHBapuaHTHOE) PEIMETHOE COJIEp>KaHUE, ONIPEIEIsIeT
KOJIMYECTBEHHbIE U KAUYECTBEHHBIE €T0 XapaKTEPUCTHUKU Ha KaXKJIOM
JTane Uu3ydeHus npeamera, mpelycMaTpuBaeT MPUHIUIIBI
CTPYKTYpPUPOBAHHUS COJIEPKAHUS U paclIpeieNIeHUs ero Mo KiaccaM,
OCHOBHBIM pa3zJiesiaM U TeMaM Kypca; 1aéT IpUMepHOe pacrpeesieHue
y4eOHBIX 4acoB 10 TEMAaTHYECKUM pa3ziesiaM, PeKOMEH1yeT IPUMEPHYIO
IIOCJIEA0BATENBHOCTD U3YUEHUS OTJIENbHBIX TEM Kypca ¢ yUETOM
MEXIPEIMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, JTIOTUKH y4eOHOTO
mporecca, BO3pacTHbIX ocobeHHocTel yuammxcs 10—11 kimaccos; maér
METOINYECKYIO0 HHTEPIPETALUIO LIEJIeH N3YUEHUs ITPEIMETa Ha YPOBHE:!
COBPEMEHHBIX IIPUOPUTETOB B CUCTEME CPEIHEr0 00IIero oopa3oBaHus,
COJIepKaTeNbHON XapaKTEPUCTUKH INIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
OCHOBHOM 00pa3zoBaTeIbHON MPOrPaMMBbI CPEIHETO OOIIETO



00pa3zoBaHus (JITUHOCTHBIX, METAIIPEAMETHBIX, TIPEIMETHBIX ), OCHOBHBIX
BUJIOB y4eOHO- TI03HABATEIILHOM JICSITEIIbHOCTH YYCHHKA 110 OCBOCHUIO
conepxkanus npeamera. [1o BceM Ha3BaHHBIM MO3UIUSAM B IIPOrpaMMe
co0uro/IeHa peeMCTBEeHHOCTH ¢ [IpumepHoii paboyeii mporpaMmmoit
OCHOBHOTO 00111er0 00pa3zoBanus o xuMuu (uist 8—9 xinaccos
00pa30BaTeIbHBIX OPraHMU3aIMii, 6a30BbIi ypoBeHb)®.



OBIIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«XHUMMUSA»

XuMudeckoe 00pazoBaHue, MOTydaeMOe BBITYCKHUKAMU Cpe-Hel
IIKOJIBI, SIBIISIETCS HEOTHEMIIEMOU 4acThio MX 0Opa3zoBaHHOCTH. OHO
CIIY’KMT 3aBEPILAIOLIAM 3TAllOM PEATU3ALMU HA COOTBETCTBYIOILLIEM EMY
0a30BOM ypOBHE KJIFOYEBBIX LICHHOCTEH, IPUCYIINX LIEJIOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus. DTH ICHHOCTH KACcArOTCs MTO3HAHMSI 3aKOHOB
PUPOIBI, GOPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KYIbTYpPhI
YeloBeKa, a TAKKE IKOJIOTHUeCKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U MIPUPOIHOIL cpesie. Peanusyercs xumudeckoe oOpazoBaHue
yUalxcs cpeiHed MIKOJIbI CPEeICTBAMHU yU4eOHOT0 MpeIMeTa « XUMUsD,
coJiep)KaHue U MOCTPOEHUE KOTOPOTO ONPEICIICHbI B POrpamMMe ¢
yuéToM crieun(UKN HAyKu XUMHH, €€ 3HaYeHHsI B IIO3HAHUU TIPUPOJIBI U
B MaTepuaibHOU KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIUX LIeTei U
MPUHIUIIOB, XapAKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpennero obmiero oopazoanus B Poccutickoii ®denepanuu. Taxk,
Harpumep, npu GOPMUPOBAHUH COJEPIKAHUS TIpeaMeTa « XUMUS
YUTEHBI CJIEAYIONINE TTOJIOKEHUS O CeU(UKe U 3HAYCHUH HAYKH
XUMMU:

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HaYK UTPAeT 0COOYIO POJIb
B COBPEMEHHOW IIUBWIN3AIUH, B CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOM
KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B OPMHUPOBAHUE PALIMOHAIEHOTO
HAY4YHOTO MBIIUICHHUS, B CO3/JaHHE 1IeIOCTHOTO MPEACTaBICHUs 00
OKpPY’KaOIlleM MUPE KaK O €AUHCTBE MPUPOJBI U YETIOBEKA, KOTOPOE
dopmupyeTcsi B XUMHH HAa OCHOBE TTIOHMMaHMS BEIIECTBEHHOT'O COCTaBa
OKpPY’KAIOIIEro MUpa, OCO3HaHMsI B3aUMOCBSI3U MEX]y CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHHUSI.

TecHo B3aMMOJEHCTBYS C APYTUMH €CTECTBEHHBIMU HAyKaMH, XHMUS
CTaJla HEOTHEMJIEMOH YacThi0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM
YCIIOBUEM YCIIEIIHOTO TPYAA U KHU3HU KaXKJ0Tr0 WieHa 00IIecTBa.
CoBpemMeHHast XUMUS KaKk HayKa CO3HJIaTeNlbHasl, KaKk HayKa BHICOKHX
TEXHOJIOTHI HalpaBJICHa Ha PEIICHUE TII00abHBIX MPoOJIeM
YCTOMYMBOTO Pa3BUTHUS YETOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOM,
MUIIEBON, IKOJIOTUYECKON 0€30IaCHOCTH M OXPaHBI 3I0POBBSI.



B cootBeTcTBUM ¢ 00mmMu nensmu 1 npuHiunamMu COO coxepxaHue
npeamera «Xumus» (10—11 kaaccel, 6a30BbIi YPOBCHD H3YUEHHS)
OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOMICKYIbTYPHYIO MMOATOTOBKY
00yJaromuxcst, HEOOXOAUMYIO UM JIJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIEITHOTO BKIIFOUEHUS B )KU3Hb COIMYMA, TTPOJIOKCHHUS
0o0pa3oBaHUS B pa3IMIHBIX 00JIACTSX, HE CBA3aHHBIX HEMTOCPEIACTBECHHO C
XUMHUEH.

CocrapnstomuMu - npeamera  «XUMHUA» SBISIFOTCA  0a30Bble  KypChI
— «Opranuydeckas XuMus» U «OO011ast 1 HEOPraHMYEcKask XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIIOTCSI OCHOBBI
6a30B0il HayKH: cUCTEMa 3HAHUH 110 HEOPraHUYECKON XUMHH (C
BKJIIOYEHUEM 3HAHUN U3 00ILel XUMHUH) U OpraHUYECKOH XUMUH.
®opMupoBaHUE JAaHHON CUCTEMbI 3HAHUM ITPU U3YYECHUH NIPEAMETA
o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLINX MOHITHUH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa coaepxanusi KypcoB — «Opranudeckas XumMus» 1 «Oomas
¥ HEOpraHW4ecKast XuMHUs» c(hOpMUpOBaHA B IPOTPaMMe Ha OCHOBE
CHCTEMHOTO MOAX0/Ia K U3YYSHHUI0 y4eOHOro Marepuaia u o0ycloBiIeHa
HCTOPUYECKH 00OOCHOBAaHHBIM Pa3BUTUEM 3HAHUI HA ONPEEIEHHBIX
TEOPETHYECKUX YPOBHAX. TaK, B Kypce OpPraHM4eCKOW XMMHUH BEILIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOI TEOPUU CTPOCHHUS
OpPraHUYECKUX COeIMHEHUH, a TAaK)Ke Ha YPOBHE CTEPEOXUMHUYECKUX U
JJIEKTPOHHBIX MPEJICTaBIEHUH 0 cTpoeHnHt BeriecTB. CBeeHus 00
U3y4aeMbIX B Kypce BEIECTBAX JIAIOTCS B Pa3BUTHH — OT
YTJIEBOAOPOAOB /10 CIOXKHBIX OMOJIOrMYECKH aKTUBHBIX cOenHEeHHH. B
Kypce OpraHMYecKoi XMMHUU MOITYy4aloT pa3BUTHE CPOPMUPOBAHHBIE B
OCHOBHOMH IIIKOJIE TIEpBOHAYAIIbHBIE TIPEACTABICHUS O XUMUYECKON
CBSI3H, KJIaCCU(HUKAIIMOHHBIX TPU3HAKAX BEIECTB, 3aBUCIMOCTH CBOMCTB
BCIIECTB OT UX CTPOCHUA, O XUMHYECKOH PCaKkmum.

[Tox HOBBIM yTTIOM 3pEHUS B NIpeaMETe «XHUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCs U3YUYECHHBIN B OCHOBHOM IIKOJIE TEOPETUUECKUI
MaTepuai U (pakTOJIOTHUYECKHE CBEICHUS O BEUIECTBAX U XUMUYECKOM
peakuuu. Tak, B yaCTHOCTH, B Kypce «O011as 1 HeoOpraHudecKkass XUMHsH»
YYaIUMCSl PEIOCTABIISIETCS BOBMOKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C O0IIETEOPETHIESCKIX U METOOIOTHIECKIX



O3, TITy0)Ke MOHATh UCTOPUIECKOE M3MEHEHHE (PYHKIIHIA 3TOrO
3aKoHa — OT 0000IIaromeH 10 00BACHSIOMEH 1 TPOTHOZUPYIOMIEH.

Enunas cucrema 3HaHUM 0 BaXKHEHIIIMX BEIECTBAX, MX COCTaBe,
CTPOEHHUH, CBOMCTBAX U NPUMEHEHNUH, a TAK)KE O XUMHUUECKHUX PEAKIIMSIX,
UX CYILIHOCTH U 3aKOHOMEPHOCTSX NPOTEKAHUSI TOTIOIHSIETCS B Kypcax
10 u 11 xy1accoB arIeMEHTaMU CO/ICPKaHUs, UMEIOIIUMHU
KYJIbTYPOJIOTHUECKUNA U MPUKIIATHON XapakTep. DTH 3HAHU
CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHHU C APYTUMU HayKaMH,
pacKpbIBaIOT €€ poJib B MO3HABATEIHHON U MPAKTUYECKON 1eATETbHOCTH
YeloBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKECHHSI K MPOIIECCY
TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPHUIOKEHUNH XUMHH,
MOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JUYHOCTHO
3HAUYMMBIX IIPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTTUBATh
UH(GOPMALIMIO U TPUMEHATD €€ /JIsl OTIOTHEHUS 3HAHUN, PEeLICHUS
MHTEJJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEIOBATENLCKUX 3a/1a4.
B nenom conepkanue yueOHOTo mpeaMera «XuMuUsy TaHHOTO YPOBHS
U3YYEHHUS OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y yUAIIUXCS
MHUPOBO33PEHYECKON OCHOBBI /1711 TOHUMaHUs (GUI0COPCKUX UJIEH,
TaKMX KakK: MaTepHallbHOE €JUHCTBO HEOPTraHUUECKOTO M OPraHuYEeCKOTo
Mupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHUEM,
MO03HABAEMOCTb MTPUPOIHBIX SABJIECHUIN MYTEM 3KCIEPUMEHTA U PEIICHUS
IPOTUBOPEUMI MKy HOBBIMHU (PaKTaMU U TEOPETHUUECKUMU
IPEOChUIKAMU, OCO3HAHUE POJIM XUMUHU B PEILICHUU 3KOJIOTUYECKUX
mpo0JieM, a TaKxke MpoOsIeM cOepeKeHHST YHEPTETUUECKUX PECYPCOB,
CBIPBS, CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTEPHAJIOB.

B nnane perienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COIIMATTU3AIINN
00yJaroNuXcsl MPUHATHIC TPOrPAMMOM MOAXOABI K ONIPEACTISHUIO
COJIep>KaHus U TIOCTPOSHUS TIPeIMETa MPEAyCMaTPUBAIOT
dbopMUpOBaHUE y YUALTUXCSI YHUBEPCATbHBIX YUYEOHBIX IEHCTBUH,
UMEIOITNX 0a30BO€ 3HAUCHUE JJISl PA3IMYHBIX BHIOB ACSITEILHOCTHU:
pemeHus mpoOieM, OUCKa, aHaIM3a U 00paboTKu HHGOpMaIUH,
HEOOXOUMBIX JUTSI TPHOOPETEHUSI OIbITa TPAKTUICCKON U
UCCIIEIOBATEIILCKON JACITEIHPHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B
IIO3HAHUU XUMHU.



HNEJIN U 3AJAYU YYEBHOTI'O IIPEJIMETA
«XHUMUSA»

B mpakTuke npenogaBaHusl XMMUU Kak B OCHOBHOM, TaK U B CpeIHEN
HIKOJIE, P OIPEIETICHUH COIePKATEeIbHON XapaKTePUCTUKH Lieeit
U3YYEHHUS [IpeIMeTa HapaBiIeHHUEM ITEPBOCTETIEHHON 3HAYMMOCTH
TPaAULMOHHO IpU3HAETCS (POPMHUPOBAHUE OCHOB XUMUYECKOM HAYKU
KaK 00JIacTU COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUYECKOM
JESTEIbHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOI
KylnbTypbl. C METOAMUECKON TOYKU 3pEHUS TAKOM MOAX0] K
OIIPE/ICNICHUIO LIEJIe N3YUEeHHUS [IPEIMETA SBJISIETCS BIIOJIHE
OTpaBJaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs IJIAaBHBIMU LIETSIMU U3yYEHUS IIpeaMeTa
«XUMUS» B CpeAHEH IIKose Ha 0a30BOM YPOBHE SIBJISIFOTCS:

e (opmupoBaHUE CHCTEMbI XUMUYCCKUX 3HAHUN KaK
BaXKHEHNIIEH COCTABIISIIOIIEN €CTECTBEHHO-HAYYHON KApTUHBI
MHPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE IOHATHS,
(dyHIaMeHTaJIbHBIE 3aKOHBI U TEOPHH XUMHUH, OCBOCHHE S3bIKA
HAayKH, YCBOEHUE U IIOHUMAHUE CYLIHOCTU JOCTYIHBIX
0000111eHIIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE
C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE IPEICTABICHUN O HAYYHBIX
METOJIax MMO3HAHUs BEUIECTB U XUMUYECKUX PEAKLINM,
HEOOXOIUMBIX JJIsi IPUOOPETEHHUS YMEHUN OPUEHTHPOBATHCS
B MUPE BEILLECTB U XUMHUUYECKUX SBJICHUMN, UMEIOLIUX MECTO B
MPUPOAE, B MPAKTUUECKON U MOBCEHEBHOM KU3HH;

® pa3BUTHE YMEHUH M CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C
HaOJIIO/ICHNEM U 00BSCHEHNEM XUMHUYECKOTO SKCIICPHMEHTA,
cO0JII0/ICHHEM TIPaBUII O€30M1acHOT0 OOPAICHHUS C
BCIICCTBaAMU.

Hapsany ¢ aTum coaepxaTenbHas XapakTepUCTUKA LIeJel U 33724
U3YyYEHHUS MIpeIMeTa B IporpaMMe YTOUHEHA U CKOPPEKTHUPOBaHA B
COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU B CUCTEME OOILIETO CPETHETO
oOpa3zoBanusi. CerogHs B MPerogaBaHuN XUMHUH B OOJIBIICH CTETIeHN



OT/IaETCsl MPEANIOYTCHNE MTPAKTHYECKONW KOMITOHEHTE COJICPIKaHUS
00yueHHs, ODUEHTUPOBAHHOI Ha TOATOTOBKY BBIITYCKHHKA IIKOJIBI,
BJIAJICIOIIEr0 He HAOOPOM 3HaHMH, a HYHKIIMOHATEHOU TPAaMOTHOCTHIO,
TO €CTh CIIOCO0AMH U YMCHUSAMHU aKTUBHOI'O ITOJYUCHUA 3HAaHUH U
IPUMEHEHHS X B PEATbHOM )KU3HH IS PEIICHHUS TPAKTHYECKUX 3a/1ad.

B 5101 cBA3M IIpU U3yd4eHUH NnpeaMeTa « XUMus» JOMUHUPYIOLIEee
3HauEHUE NPUOOPETAIOT TAKUE LIETH U 3a/1a4H, KaK:

ajarnranus O6yanOIHHXC$I K yCJIOBUAM JUHAMUWYHO
Pa3BHUBAIOIICIOCA MHpPA, Q)OpMHpOBaHI/IC HWHTCJUICKTYAJIbHO
paSBHTOﬁ JIMYHOCTH, FOTOBOM K CaMOO6paSOBaHI/II-O,
COTPYAHUUICCTBY, CAMOCTOATCIIbHOMY NPUHATUIO I'PAMOTHBIX
peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUsAX, CBA3aHHBIX
C BCICCTBAMHU U UX IPUMCHCHHUEM

(bopMupoBaHue y 00yJaroImuXcs KIIFOYEBbIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINH ), IMEIOIINX YHUBEPCATBHOE
3Ha4YeHHUE /715 pa3IMYHbIX BUJIOB J€SITEIbHOCTU: PELICHUS
npobieM, MOUCKa, aHalIu3a U 00paboTKH MH(pOpMaIu,
HEOOXOAUMBIX JIIsl IPHOOPETEHNUS OTIbITA AEATENbHOCTH,
KOTOpast 3aHUMAaeT BaXKHOE MECTO B MIO3HAHUU XUMMH, &
TaKXe JUIs OLIEHKHU C MO3UIUI 9KOJIOTHYECKOM 6€301macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHUX TPOIIECCOB HA
OpraHu3M 4YeJ0BeKa U MPUPOJIHYIO CPELy;

pa3BUTHE [TO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcsi: CHOCOOHOCTH
CaMOCTOATEIIbBHO HpI/IO6peTaTI) HOBBIC 3HAHUA 110 XUMHUU B
COOTBETCTBUHU C ) KN3HCHHBIMU HOTpe6HOCT$IMI/I, HCIIOJB30BaTh
COBPCMCHHBEIC I/IH(i)OpMaHI/IOHHI)Ie TEXHOJIOTIUU IJIS ITOKNCKaA 1
aHayM3a y4eOHOM U HayYHO-TIONYJISIPHON HH(pOpMaIUN
XHUMUYECKOTO COIePIKaHus;

(hopMHUpOBaHKE U PA3BUTHE Yy 00YUAIONINXCS ACCOITMATUBHOTO
Y JIOTUYECKOTO MBIIIICHHUS, HAOII01aTeIbHOCTH,
coOpaHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, TP TUITAHUPOBAHUU H
MIPOBEICHUU XUMHUECKOTO IKCIIEPUMEHTA;



e BOCIUTaHHUE Y O0ydarommxcs yoe:x IEHHOCTH B
T'YMaHHCTUYECKOM HANPaBJICHHOCTH XHUMUH, €€ BAXKHOW POJIH
B PEUICHUU TI00ABHBIX MTPOOJIEM PAIIHOHAIEHOTO
MIPUPOJIOTIOIB30BAHHUS, TIOTIOTHEHUST YHEPTETHICCKUX
PECYPCOB U COXpaHEHHSI TPUPOTHOTO PABHOBECHST; OCO3HAHMSI
HEO0XO0MMOCTH OEPEKHOTO OTHOUICHHUS K IPUPOJIC U CBOEMY
3II0POBBIO, & TAKXKE MPUOOPETEHHS OTIBITA UCTIOIH30BAHUS
MOJTYYCHHBIX 3HAHWM JJIsl IPUHSATHS TPAMOTHBIX PEIICHHIA B
CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMU.

Henu u 3anaun usydyeHus npeamera « XUMHUs HOJYyUUIH MOAPOOHYIO
METOJMYECKYIO0 HHTEPIPETALUIO B pa3zeiie nporpammsl «llinanupyemeie
pe3yabTaThl OCBOSHHS MpeIMeTay, Oarofapsi ueMmy o0ecriedeHo 4E€TKoe
IPEJICTAaBICHUE O TOM, KaKHe€ 3HaHUSI U YMEHUSI UMEIOT NpIMOe
OTHOILICHHE K peaJIn3allud KOHKPETHOM LIEJIH.

MECTO YYEBHOI'O TIPEIMETA «XUMMUS» B YYHEBHOM
IIVTAHE

B cucreme cpeanero o6miero o6pazoBaHus «XuUMHU», U3ydaemas Ha
0a30BOM ypOBHE, MPU3HAHA 0053aTeTbHBIM YU€OHBIM IPEIMETOM,
BXOJISIINM B COCTaB MpeaMeTHON o01acTu «EcTecTBEHHBIE HAYKI.
Y4eOHbIM M1aHOM Ha e€ u3ydyeHue oreeeHo 70 yueOHBIX yacos, no 1
yacy B Hezaento B 10 u 11 kiaccax cooTBeTCTBeHHO. B Tematuueckom
TUTAHUPOBAHHUH YKa3aH pe3epB y4eOHOTO BPEeMEHHU, KOTOPOe
PEKOMEHIyeTCs ISl pealiu3allii aBTOPCKUX MOIXO0/I0OB 110
MCTIONIb30BAaHUIO Pa3HO00pa3HbIX (pOopM opraHuzanuu yaeOHOro
mporiecca.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O
INPEIMETA «XUMMSA»

®I'OC ycranaBnuBaeT TpeOOBaHMS K PE3yJIbTaTaM OCBOCHUS
00yJaronMucs MpoTrpaMM CPEIHETO o0IIero 0opa3oBaHus
(JIMYHOCTHBIM, METANPEAMETHBIM U NpeAMETHbIM). HayuHo-
METOUYECKOW OCHOBOH /JIsl pa3pabOTKH IJTAHUPYEMBIX Pe3yIbTaTOB



OCBOCHMSI TTPOTPAMM CPEJIHETO 00IIero 00pa30BaHMs SIBISETCS
CHCTGMHO-HGHTCHBHOCTHBIﬁ IIoaxon.

JIMYHOCTHBIE PE3YJIBTATBI

B cooTtBeTcTBHU C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOJ0M B CTPYKTYPC
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUA ITPEAMCTA «XuMH» Ha YPOBHE
CpEOHETO O6H.I€l"0 O6p&30BaHI/I${ BBIJICJICHEBI CIICAYIOINE COCTABIIAIOIINC:

® 0CO3HaHHE 00YYarOIIUMHUCSA POCCUNCKOM Ipak1aHCKON
HUACHTUYHOCTHU — I'OTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIIPEIEIICHUIO;

® HaJIM4YMKMC MOTHBaAIlUU K 06y‘IeHI/II-O;

e I[[CTICHAMPABICHHOE Pa3BUTHE BHYTPCHHUX YOCIKICHUHN
JINYHOCTH HA OCHOBE KITFOYEBBIX [IEHHOCTEW U UICTOPUYECKUX
Tpaaunuii 6a30BOM HAYKU XUMUU;

® TOTOBHOCTb U CIOCOOHOCTH OOYUaIOUINXCS PYKOBOICTBOBATHCA
B CBOEH J1eATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMU,
MPUCYLIUMHU LEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHMs;

e HAIMYME TPABOCO3HAHUSA DKOJOTUYECKON KYJIbTYpPhI U
CIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHbIE IIJIaHBbI.

JIMYHOCTHBIE PE3YyIbTATBl OCBOCHUSA IPCAMETA «XHUMUSD» TOCTUTAIOTCS B
CINHCTBC y‘le6H0ﬁ U BOCIIUTATEIbHOM JesITeIbHOCTH Opr aHu3a1u B
COOTBCTCTBUH C TYMAHUCTUUYCCKUMHU, CONUOKYJIbTYPHBIMU, TYXOBHO-
HPAaBCTBCHHLIMU LICHHOCTAMUA U HJICaJIaMU pOCCHﬁCKOPO TpaXxJ1aHCKOT'O
O6IJ_ICCTBa, IPUHATBIMU B O6IJ.ICCTB€ HOpMaMH U IpaBUJIaMHU ITOBCIACHUA,
CHOCO6CTBYIOH.II/IMI/I mnponeccaMm CaMOIIO3HAHUSA, CaMOPAa3BUTUSA U
HPAaBCTBCHHOI'O CTAHOBJICHUSA JINYHOCTHU 06yqaroumxc;[.

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MpeaMeTa « XUMUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTH OIBITA MIO3HABATEIBLHOW W MPAKTHYECKOU
ACATCIIbHOCTHU 06yqa}0mnxcs1 o pcajim3anu NMpuHATHIX B OGH.[GCTBG
LIEHHOCTEH, B TOM YHCJI€ B YACTH:

1. 'paknaHCKOro BOCIUTAHMS:



— OCO3HaHUS 00YYAIOUTMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U
00513aHHOCTEH, YBaKCHHS K 3aKOHY U TIPABOIIOPAIKY;

— HOpCACTABJICHUA O CONUAJIBHBIX HOpMAx U IpaBUJIax
MEXKIUYHOCTHBIX OTHOIICHUM B KOJITICKTUBCEC,

— TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATEIBLHOCTH IIPH
CO3JIaHMM Y4EOHBIX IPOEKTOB, PEIICHUH YU€OHbIX U
[IO3HABATENIbHBIX 3a/1a4, BHIIIOJHEHUU XUMHUYECKUX
JKCIIEPUMEHTOB;

—  CIOCOOHOCTH MOHUMATh U MPUHUMATH MOTHUBBI, HAMEPCHHS,
JIOTUKY U apTyMEHTBI IPYTUX MPHU aHATU3E Pa3IHYHBIX BUIOB
y4e0HOM JIeATEIIbHOCTH;

2. [IaTpHOTHYECKOT0 BOCTIMTAHMS

— HCHHOCTHOI'O OTHOLICHHA K UCTOPUYCCKOMY U HAYUHOMY
HaCJICaInIo OTE€YECTBEHHOM XHUMHH,

— YBaXKEHUS K IIPOLIECCy TBOPUECTBA B 00J1aCTH TEOPUU U
MPaKTUYECKOI0 IPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO
JOCTUKEHUS HAYKU €CTh Pe3yibTaT JUINTEIbHBIX HAOIIOICHUH,
KPOMOT/IMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSHHOTO
TpyZAa Y4EHBIX U IPAKTHKOB;

— UHTepeca U M03HaBaTeIbHbIX MOTUBOB B MIOJYyYEHUH U
MOCJETYIOIEM aHaIU3e HH(OPMAIH O NEPEJOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUM;

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:
— HPABCTBEHHOT'O CO3HAHHUSI, STUYECKOTO MOBEICHHUS;

— CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C
XUMUYECKUMH SIBICHUSAMU, U IPUHUMATh OCO3HAHHBIC
peLIeHus, OPUEHTUPYSCh HA MOPAJIbHO- HPABCTBEHHBIE HOPMBI
U LEHHOCTH;



TOTOBHOCTH OLICHHUBATH CBOE MOBCACHHUC U MMOCTYIIKH CBOUX
TOBapI/IH_Ieﬁ C HO3HHHﬁ HPABCTBCHHBIX U IIPAaBOBBIX HOPM U
0CO-3HaHucC HOCHGI[CTBI/Iﬁ OTUX IMOCTYIIKOB,

4. @opMHUpPOBaHHS KYJIbTYPHI 310POBbS:

MMOHUMAaHHUS LIEHHOCTEH 3I0pOBOro U 6e3onacHoro odpasa
KHU3HU; HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
cOOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

CO6J'II-OI[€HI/I$I IIpaBUJI 0€e301IacHOro 06paH_I€HI/I${ C BCIICCTBAMU B
6BITy, MMOBCEIHEBHOM KM3HU U B pr,HOBOﬁ ACATCIIbHOCTH,

[MOHMMAaHHU LICHHOCTHU MTPaBWJ UHAUBUAYAIbHOTO U
KOJUIEKTUBHOI'O O€30MacCHOT0 MIOBEJICHUS B CUTYalUsX,
YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIOAEH; OCO3HAHUS
MOCTICICTBUI U HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS
QJIKOTO0JI51, HAPKOTUKOB, KypeHUs);

5. TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4eOHO-
HCCIEN0BATENLCKON TeATEIbHOCTH, OOIIECTBEHHO TOJIE€3HOM,
TBOPYECKOH M APYTUX BHUIAX ACATEIHHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PEIIEHUH MPAKTUYECKUX
3aJ]a4 COLMAJIbHOW HAMpaBJIEHHOCTH (B paMKax CBOEro Kiacca,
IKOJIBI);

MHTEpeca K MPaKTHIECKOMY U3YYSHHIO POGECCHI pa3TUIHOTO
pozaa, B TOM YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX
3HAHWM 110 XUMHH,

YBaXXEHUS K TPYLY, JIIOASIM TpyJa U pe3yJbTataM TPYyI0BOI
JeSITeIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
WH/IMBUYAIbHOM TPaeKTOpUHU 00pa3oBaHus, OynyIei
npodeccuu u peanu3anuy COOCTBEHHBIX KU3HEHHBIX TUIAHOB C
y4€TOM TUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUU,
WHTEPECOB ¥ OTPEOHOCTEH 00IIEeCTRA;

6. IK0JI0rH4eCKOro BOCIUTAHUSA:



HKOJIOTHYECKH 11eJIeCO00pa3HOro OTHOLICHHUS K IPUPOE, KaK
HCTOYHUKY CYIIECTBOBAHUS XKU3HU Ha 3eMIIE;

MMOHUMAHHUS TJI00AEHOTO XapaKTepa AKOJIOTHUECKUX MPoOieMm,
BJIMSHUS S)KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOTHOMN
Y COUMAIBHOM CPEJIbL;

0CO3HaHMS HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHKEHUI
XUMHUU /17151 pEIIEHHs] BOIPOCOB PALlMOHAIBHOTO
IIPUPOIOIOIB30BAHUS;

AKTUBHOT'O HENPUATHUSA ACUCTBUN, IPUHOCSIINX BPE
OKpY>KaroIllel IPUPOJHOM Cpelie, yMEHMsI IPOTHO3UPOBATH
HeOJIaronpusATHbIE KOJIOTHYECKUE TTOCIIEACTBUS
MpEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBPALATh UX;

HaJINYMSI Pa3BUTOIO 3KOJIOTMYECKOTO MBIIIJICHUS,
9KOJIOTUYECKOM KYJIBTYpBI, OIbITA AEATEIbHOCTU
9KOJIOTMYECKOH HANpPaBICHHOCTH, YMEHUS PYKOBOJICTBOBAThCS
VMU B II03HABaTEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAJIBHOM
MIPAKTHUKE, CIIOCOOHOCTH U YMEHMSI aKTUBHO ITPOTUBOCTOSTh
UJIE0JI0TUHN XeMopoOuu;

7. IleHHOCTH HAYYHOT'0 IO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
MPaKTHUKU;

MMOHUMAaHHUS crieln(UKU XUMUH KaK HayKH, OCO3HaHUs €€ poJu
B (hOpMHUPOBAHUH PAIIIOHATBHOTO HAYYHOTO MBIIIIEHUS,
CO3JIaHUH LIEJIOCTHOTO MPEJICTaBICHHS 00 OKPYKaIOIeM MUpe
KakK O €IMHCTBE IPUPOJBI U YEIIOBEKA, B [I03HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEH U peIeHHH MPOoOIeM COXpaHEHHs
IIPUPOAHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUU JIJISt
COBPEMEHHOM LIMBUJIM3ALUU: B €€ TYyMaHUCTUYECKOU
HaIpaBJICHHOCTU M BaKHOM POJIM B CO3J[aHUU HOBOM 0a3bl
MaTepHabHON KYJIbTYpPBl, pEIIEHUH II100aIbHBIX TPOOIeM



YCTOHYMBOTO Pa3BUTHUA YETOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOH, MUILEBOM U SKOJIOrMYEcKoi 6e301acHOCTH, B
Pa3BUTUHU MEIUIMHBI, 00ECTICUEHUH YCIOBUH YCIEIIHOTO
TPpyAa U SKOJIOTHYECKHA KOM(OPTHOM JKU3HH KaXKIOTO YJICHA
00I11eCTBA;

— €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IIOHUMaHUS CYIIHOCTH
METOZOB II03HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIB30BATh MOJTy4YaeMble 3HAHUS [ aHAIIN3a
1 OOBSICHEHHUSI SIBICHUN OKPYKAIOIIETr0 MUpa U MPOUCXOISALINX
B HEM U3MEHEHUH; yMEHUs Jes1aTh 000CHOBAHHBIE 3aKIIOUECHHUS
Ha OCHOBE HaY4YHbIX (PAKTOB U UMEIOLIMXCSI JAHHBIX C LIEJIbIO
IIOJIy4YEHUS JOCTOBEPHBIX BBIBOJIOB;

—  CHOCOOHOCTH CaMOCTOSITEILHO HUCIIOJb30BAaTh XUMHUYECKHE
SHaHUA OJId pCIICHUA Hp06JI€M B pCAJIbHBIX JKU3HCHHBIX
CUTYyaluiX;

— HHTCpPECA K [TIO3HAHUIO U HCCIIeI0BATEIbCKOM ACATCIIBHOCTH,

— TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U
camM000pa30BaHUIO, K AaKTUBHOMY IOJIYYE€HHUIO HOBBIX 3HAaHUHI
10 XMMHHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMU;

— HHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InYHbIX cepax
npodeccnoHaNbHOM 1eATENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHUS Y4eOHOTO MpeameTa « XUMUS
Ha YPOBHE CpeJIHero o0IIero o0pa3oBaHusl BKIIOYAIOT: 3HAUUMBIE TS
(dbopMUPOBAHUS MUPOBO33PEHUS 00YIAIOIINUXCSI MEKIUCITUTLIMHAPHBIE
(MeXMpeaIMeTHbIC) OOIIeHAYYHBIE TIOHATHS, OTPAKAIOIINE I[EJIOCTHOCTh
HAyYHOU KapTUHBI MUpPA U CIe-IIU(PUKY METOI0B MTO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO, YHEPTHs,
SIBIICHUE, TIPOIIECC, CUCTEMA, HAYUHBIH (PaKT, MPUHIIHI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIe0BaHNE, HAOTIOICHHE,
U3MEpEHHe, SKCIIEPUMEHT U Jp.); YHUBEPCAIbHbIC YIeOHBIC NEHCTBH



(mo3HaBaTenbHbIC, KOMMYHHKATHBHBIC, PETYJISITUBHBIC),
obecneunBarone GopmMupoBanue HyHKIHOHAIBHON IPAMOTHOCTH U
COLMAJIBHOW KOMIETEHIIMH 00yUYaIOMIUXCsl; CIIOCOOHOCTh 00yYaroImuXcst
HCIIOJIB30BAaTh OCBOCHHBIC MCXKJIUCHUIINIMHAPHBIC, MUPOBO33PCHYCCKUC
3HAHUS U YHUBEPCAIbHBIC yUeOHBIE IEHCTBUS B TO3HABATEIBHON 1
COIIMAJIbHOM IIPaKTHKE.

MertanpeaMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMU MTO3HABATEIIBHBIMA, KOMMYHUKATUBHBIMU U PETYJISSTUBHBIMHU
NENCTBUSAMM.

Osnadenue yHugepcaibHbIMu YUeOHbIMU HOZHABAM ETbHBIMU
oelucmeuamu:

1. Ba30BbLIMH JIOrHYECKUMH AeliCTBUSIMHU:

—  CaMOCTOSATENBHO (POPMYIHUPOBATH U AKTyaTH3UPOBATH
po0yieMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

— OmIpeacidATh HCIIU ACATCIIBHOCTHU, 3a/laBas MapaMETPhbl U
KpUTCPUHN UX NOCTHIKCHUA, COOTHOCUTD PC3YJILTAThI
JCATCIIBHOCTH C IMTOCTABJICHHBIMU L CIISIMH,

— HCHOJb30BaTh MPU OCBOEHUU 3HAHUI MPUEMBI JJOTHUYECKOTO
MBIIJIEHNS] — BBIAEIATh XapaKTepHbIEC IPU3HAKYU TIOHATUH U
YCTaHaBIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS JJIS1 OObSICHEHHSI OT/IEIbHBIX
(aKTOB U SIBICHU;

— BBIOMpATh OCHOBAHUS U KPUTEPUU IS KIIaCCUPUKAIIUN
BEIIECTB U XUMUYECKHUX PEAKIU;

— YCTaHaBJIMUBATb NPUYUHHO-CJICACTBCHHBIC CBA3H MCKIY
HN3Yy4aC€MbIMU SABJICHUSMHU,

— CTPOMTb JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE,
JENYKTUBHBIE, 110 AHAJIOTUH ), BBISBIIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B pACCMaTPUBAEMBIX SBJICHUSX,
(opMyIMpOBATEH BBIBOABI U 3aKIIIOYEHNUS;



— TPUMEHATH B MPOLECCE MO3HAHUS UCIIONb3YEMbIE B XUMHUHU
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, TPEOOPA3OBHIBATh
MOJIeTIbHBIE MIPEJICTABICHUS — XUMHYECKHUM 3HaK (CHMBOJ)
3JIeMEHTa, XUMuYeckasi GopMyiia, ypaBHEHHE XUMUYECKOM
peaKuuy — MpU pelieHuH Y4eOHbIX MO3HABATEIbHbBIX U
MPAKTUYECKHX 3aJ1a4, IPUMEHATh Ha3BaHHbIE MOJICIIbHbIE
MIpeICTaBJICHHUS JIJIsl BBIABICHUS XapaKTEPHbBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKUX PEaAKIIHii;

2. Ba30BBLIMH HCCJI€0BATEILCKHMH JeHCTBUSIMH:

— BJIaJ€Thb OCHOBAMH MCTOJA0B HAYYHOI'O MO3HAHUA BCIICCTB U
XUMHNYCCKHUX peaKHHﬁ;

—  (opmynupoBaTh LIENH U 33/1a4H UCCIICAOBAHMSI, HCIIOIH30BATh
IIOCTABJIEHHBIE U CAMOCTOSITENIbHO CPOPMYIUPOBAHHBIE
BOIIPOCHI B KAUECTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI JJIs1
(bopMHpPOBaHHUS THITOTE3HI 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHHI;

— BJaJC€Th HaBbIKaMH CaMOCTOATCIBHOI'O INIAHWUPOBAHUA U
IMPOBCACHUA YUCHUYCCKUX OKCIICPUMCHTOB, COBCPIICHCTBOBATH
yMeHHsI HaOJTI01aTh 3a XOJI0M IIPOIecca, CAMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yabTar, GopMyIUpPOBaTh 00OOIIEHUS U
BBIBO/Ibl OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTaTOB
UCCIIEIOBaHMsI, COCTaBIATh 0OOCHOBAHHBIN OTUYET O
MIPOJIEJIaHHOM pabdoTe;

— TpUOOpeTaTh OMBIT YUEHUIECKOW UCCIIeIOBATENECKON U
MPOEKTHOH eATEIHbHOCTH, MPOSBISTH CIIOCOOHOCTD U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PEUICHUS
MPaKTUYECKUX 33/1a4, TPUMEHEHHUIO Pa3JINYHbIX METO0B
TTO3HAHUSI;

3. IIpuémamu padoTsl ¢ nHGoOpManHeii:

— OPHEHTHPOBATHCS B Pa3IMUHBIX HCTOYHHKAX WHPOPMAITUU
(HayuHO- TOMyJIsIpHAs IUTEpaTypa XUMHYECKOTO COICPIKaHuS,
CIIpaBOYHBIE TTOCOOUS, pecypchl IHTepHeTa), aHATM3UPOBATh
WHGOPMAIIHIO PA3INYHBIX BUIOB U POPM MPEICTABICHHUS,



KPUTHYCCKU OLICHUBATH eé AOCTOBEPHOCTb U
HCIIPOTUBOPCUUBOCTD,

(bopMyITHPOBATH 3aIIPOCHI M IPUMEHSThH Pa3IMYHBIC METOIbI
IIPU TIOKCKE U 0TOOpe MH(POPMAILINK, HEOOXOTUMOM IS
BBITTOJIHEHUS YICOHBIX 33124 ONPEIeIEHHOTO THIIA;

MpUOOpETaTh OMBIT UCIIOIH30BaHUSI HH(POPMAITMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUN U PA3INIHBIX MTOMCKOBBIX
CHCTEM;

CaMOCTOSITENIHO ~ BHIOMpATh ONITUMAJIBHYIO
bopmynpencrapnenus nHpopMmanuu (Cxemsl, rpaduky,
JMarpaMMbl, TaOJHIIbI, PUCYHKH U T. 11.);

WCIIO0JIh30BaTh HAYYHBIN A3BIK B KAUE€CTBE CPECTBA MIPH padoTe
C XMMHYECKON MH(POpMAIIHECH:

MIPUMEHSTh MEXKIIpeIMeTHbIE (PU3NYECKUE U MATEMAaTUYECKHE)
3HAaKMU U CUMBOJIBI, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKJIATYDPY;

HCIIOJIB30BaTh U Hp€06pa3OBI)IBaTI> 3HAKOBO-CHUMBOJIHYCCKHEC
CpeACTBA HAIAAAHOCTH.

Osnaodenue YHUBEPCAIbHBIMU KOMMYHUKAMUBHbBIMU oelicmeusamu:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBI B XOI€
JUaNIoTa U/WIH TUCKYCCHH, BHICKA3BIBATh UJICH,
(hopMyIHpOBaTh CBOU MPEIOKEHHUSI OTHOCUTEITHHO
BBITIOJTHCHUS TIPEIJIOKEHHOM 3a/1a4H;

BBICTYNATh C MPE3EHTAMEN PE3yIbTaTOB MO3HABATEIBHOMN
NEeSATEIbHOCTH, MOTYYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO
CO CBEpCTHMKAMU IMPU BBINOJHEHUH XUMUYECKOTO
AKCIIEPUMEHTA, TPAKTHUECKON pabOTHI 11O UCCIIEIOBAHUIO
CBOWCTB M3y4aeMbIX BEIIECTB, peaTu3alui yueOHOTro POeKTa
1 (hOpMYIIUPOBATH BBIBOJBI IO Pe3yabTaTaM MPOBEAEHHBIX
HCCIIEIOBAHUM ITYTEM COTIaCOBAaHMS MO3UIUHN B XOA€E
o0cyxeHust 1 0OMEHa MHCHHUSIMHU.

Ognadenue ynugepcanbHblMu pezyiimueHbIMU 0eliCm-8UAMU:



—  CaMOCTOSITETLHO IJIAHUPOBATH M OCYIIECTBISATH CBOIO
MO03HABATEBHYIO JIEATSILHOCTD, ONpPeAess e€ 1elu 1 3a/1a4H,
KOHTPOJIMPOBATH U 110 MepPe HEOOXOAMMOCTH KOPPEKTUPOBATh
npeJuIaraeMblii AJITOPUTM JCUCTBHUI MPH BBITIOJTHEHUU
yUeOHBIX U HCCIIEIOBATEIbCKHUX 3a/1a4, BRIOUPATh Hanbosee
3¢ PeKTUBHBIN CITOCOO UX PEIICHUS ¢ YIETOM MOJIYICHHS
HOBBIX 3HAHUH O BENIECTBAX U XUMUYCCKUX PEAKIIUSX;

— OCYHIECTBJIATH CAMOKOHTPOJIb CcBOCH JACATCIIBHOCTH Ha OCHOBEC
caMoOaHaIiu3a U CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmMeTHbIE pe3yabTaThl OCBOCHUS IPOTPAMMBI CPEHETO OOIIETro
o0pa3oBaHus MO0 XUMUU HA 6a30BOM YPOBHE OPUEHTHUPOBAHBI HA
obecrneueHre MPeuMyIIeCTBEHHO 00I11e00pa3oBaTeIbHON U
00OLIEKyIbTYPHOUM MOATOTOBKHU O0y4atonuxcsa. OHU BKIIOYAIOT:
cnenuduIeckue s yaeOHOTO TIpeaMeTa

«XUMHUsI» HaydHbIE€ 3HAHUS, YMEHUS U CIOCOOBI AEWCTBUI 110 OCBOCHHUIO,
MHTEPIIPETALMU U TPE0OPa30BAHUIO 3HAHUMN, BUbI AESITEILHOCTHU IO
IIOJIY4EHHUIO0 HOBOTO 3HAHMS M IPUMEHEHUIO 3HAHUM B Pa3JIMYHbIX
y4€OHBIX U peabHbIX )KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C XUMUEH. B
IIporpamMme IpeiIMETHBIE PE3YJIBTATHI IPEACTABICHBI 110 TOamM
U3Y4YCHUS.

10 KJIACC

[IpenmeTHBbIC pe3ysIbTaThl OCBOCHHS Kypca «OpraHuuecKast XuMUs»
OTpPaXaroT:

1) cgopmuposannocms npedcmagnerull. 0 XAMHUUECKON
COCTABJISIFOLIEH €CTECTBEHHO-HAYUYHON KAPTUHBI MUPA, POJIU
XUMHH B IO3HAHUU SIBJICHUN MPUPO/BI, B POPMUPOBAHUU
MBIIICHUS U KYJIbTYPbI TMYHOCTH, €€ (PYHKIIMOHAIBHON
IrPaMOTHOCTH, HEOOXOIUMOI1 17151 pelIeH sl MPAKTUYECKUX 3a/1ad U
9KOJIOTMYECKH 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 3/10POBBIO U
MIPUPOIHOM CPEJE;



2) 6nadeHue CHUCTEMOW XUMHUYECKHUX 3HAHUH, KOTOpas
BKJIIOYACT:

OCHOBOITOJIATAIOIINE MOHATUS (XUMUUECCKUH SJIEMEHT, aTOM,
3NIEKTPOHHAst 000JI0YKa aTOMa, MOJIEKYJ1a, BaJICHTHOCTb,
AIIEKTPOOTPHILIATEIIEHOCTh, XUMUUECKAs CBsI3b, CTPYKTypHast (popmyia
(pa3BépHyTas U COKpalIEHHas), MOJIb, MOJISIPHASI Macca, MOJISPHBIMA
00BEM, yriepoaHblil ckeneT, PyHKIMOHAIbHAS TPYIINa, paJuKal,
U30MEpPHUsl, U30MEPHI, TOMOJIOTHYECKHUM Psil, TOMOJIOTH, YTI€BOJOPOIbI,
KHUCITIOPO/I- ¥ a30TCO/IEPIKALIUE COSAMHEHUSI, MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNUS); TEOPUH U
3aKOHBI (T€OpHUs CTPOEHUS Oprannyeckux BemectB A. M. bytneposa,
3aKOH COXPaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUIT
A3BIK XUMUU; MUPOBO33PEHUECKHE 3HAHMUS, JISKAIIUE B OCHOBE
MOHUMAaHUS MPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHX SIBIICHHH,
dakTosornuecKkre CBEACHMs O CBOMCTBAX, COCTABE, MOJIYYCHUH U
0€30MacHOM HCIOIb30BAaHUH BAXKHEUIIINX OPTraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKON AeSITETbHOCTU YEeIIOBEKA;

3) cgopmuposannocme ymeHull 8blA65AMb XapaKTEPHbIE MPU3HAKI
MIOHSTUH, YCTAHABJIMBATh UX B3AMMOCBS3b, UCHOIb306AMb
COOTBETCTBYIOLIME MOHITHS MPU OMMMCAHUU COCTaBa, CTPOCHHUS U
MPEBPALICHUN OPTAaHUYECKUX COCTUHEHUN;

4)  chopmuposannocme yMeHUll UCNONIb308ANMb XUMUYECKYIO
CUMBOIIUKY JIJISl COCTABIICHUSI MOJIEKYIISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOW) (HOPMYJT OPraHUIECKUX BEIIECTB U
YpaBHEHHUI XUMUYECKUX PEAKIUI; U320Masiueams MOJEIN
MOJICKYJT OPTraHUYCCKHUX BEHICCTB JJIA UIUTIOCTpAllu UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

5) cgopmuposanHocme yMeHul yCmManasiueams NpUHaJIEKHOCTh
U3Y4YEHHBIX OPraHUYECKHUX BEUIECTB 110 UX COCTABY M CTPOEHUIO K
OIpeIeIEHHOMY KJIacCy/TpyIIe COeNMHEHH (YTIIeBOIOPOIHI,
KHUCJIOPOJ- ¥ @30TCOAEPKALLNE COCAUHEHUS,
BBICOKOMOJIEKYIISIPHBIE COEAUHEHUS); 0a6amb UM Ha3BaHUS 110
cucremarnyeckoil HomeHkinarype (IUPAC), a takxe npuBoaIuTh
TPUBHAJIbHBIE Ha3BaHUS OTAEIbHBIX OPraHUUYECKUX BEILIECTB
(3THIIEH, IPONTUIIEH, alleTHIICH, STHIICHIJIMKOIb, TIUIEPUH, (HEeHOT,



6)

7)

8)

9)

10)

11)

dbopManbaerua, aueTalbIerul, MypaBbiuHas KUCJIOTa, YKCYCHAs
KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEApPUHOBAS KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMaJ, LeJUII0JI03a, TIUIHH);

cpopmuposanHocme ymenus onpeoesisims BUIbl XUMUYECKOM
CBSI3HM B OPraHUYECKHUX COCTUHEHUSIX (OIMHAPHBIC U KPATHBIC);

chopmupo8anHoCcms yMeHUss NpUMeHsIMb TI0JI0KEHUSI TEOPHH
CTpoeHus oprannyeckux Bemiects A. M. bytiepoBa st
00BSICHEHHS 3aBUCUMOCTHU CBOICTB BEILIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHUS MACChl BEILIECTB;

chopmMuposanHoCcmsb yMEeHUll XapaKkmepu3z08ams COCTaB,
cTpocHHE, ((U3NICCKHE U XUMHYECKUE CBOMCTBA TUITHIHBIX
MIPEJICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIICCTB
(MeraH, 3TaH, YTHIICH, POITHJICH, alleTUJICH, OyTaaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH3011, METaHOI, TAaHOJ, STUJICHIJIUKOIIb,
TIUIEepUH, (DEHOJI, alleTalbICTH]l, MypaBbUHAs U YKCYCHAsI
KHCIIOTHI, TJTFOK03a, KpaxMaJl, [EeJUTI0I03a, aMUHOYKCYCHAs
KHCIIOTA); WLIHOCMPUPO8ams TEHETHUECKYIO CBS3b MEKIY HUMU
yYpaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIL;

cpopMupo8aHHOCmMb YMEHU XapaKkmepu306ams UCTOUHUKI
YTJII€BOIOPOAHOTO ChIpbs (HEPTH, MPUPOAHBIH Ta3, yrois),
CHOCOOBI MX NMEepepabOTKU U MPAKTHUECKOE PUMEHEHNE
MIPOAYKTOB MepepaboTKH;

cpopmuposannocms ymeHull npoeooUms BbIYUCICHUS 10
XUMHUYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJTMUECTBA
HCXOJHOTO BELIECTBA WM IPOAYKTA PEAKIIMH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MU
MIPOJYKTOB PEAKIUH);

cghopmuposanHocms ymeHutl 61adems CACTEMOMN 3HaHUN 00

OCHOBHBIX METOJJaX HAYYHOI'O IIO3HAHUS, UCITIOJIB3YEMbBIX B XUMHHU

MIPY U3YYEHHUH BEIIECTB U XUMUYECKUX SIBJIICHUH (HaOII0ieHHE,
U3MEpEeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE), UCHOIb308AMb
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs1 IPUHATUS PELICHUN B



12)

13)

14)

15)

16)

17)

KOHKPCTHBIX JKU3HCHHBIX CUTyalluAX, CBA3aHHBIX C BCHICCTBAMHU U
HUX IPUMCHCHUCM

chopmuposannocms ymenuti coo00ams npasuia NOIb30BAHUS
XUMHYECKOH TIOCy10i 1 TabopaTOpHBIM 000pyIOBAHUEM, & TAKKE
mpaBwiia 0OpaleHus ¢ BEIEeCTBAMU B COOTBETCTBUU C
HHCTPYKIUAMMU 11O BBIIIOJIHCHUTIO HﬂGOpElTOpHBIX XUMHNYCCKHUX
OIBITOB;

cpopmMuposanHoCcme yMeHull NAAHUPOBAMb U GbINOIHAMb
XUMHUYECKHH SKCIIEPUMEHT (TPEBPAILCHUs] OPraHMUECKUX BELIECTB
[IPY HarpeBaHUHU, IOJyYEHHUE FTUIIEHA U U3YYEHUE €r0 CBOWCTB,
KAaueCTBEHHbIE PEAKIIMN OPraHUYECKUX BELIECTB, JEHATYPALIUs
OEJIKOB MPH HArPEBaHMH, IIBETHHIC PEAKIINU OEIIKOB) B
COOTBETCTBUHU C IIPaBUJIAMU TEXHUKHU 0€30I1aCHOCTH IIPU
00palIeHny ¢ BeUIeCTBaMH H J1a00paTOpPHBIM 000pYyI0OBaHHEM,
npeocmagnams pe3ynbTaTbl XUMUYECKOT0 3KCIIEpUMEHTa B (hopme
3aIlMCH YPAaBHEHHUI COOTBETCTBYIOIUX PEAKLIUN U
@opmynrupoeams BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB,;

chopmuposannocms yMeHUll KpUMu4ecku aHaiu3uposams
XUMHAYECKYI0 HH(POPMALIUIO, MOITY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB
(CMU, Unrepner u ap.);

cpopmuposarnnocme ymeHuti coon00ams npasuia YKOJI0THIECKU
11e1eco00pa3Horo MoBeJACHMs B ObITY U TPYIOBOW JESTEIbHOCTH B
LEJISIX COXPAHEHUs CBOETO 3/10POBBS U OKPYXKAIOIIEH MPUPOTHON
Cpeabl; 0CO3HA8AMbONIACHOCTh BO3JIEUCTBUS HA KUBBIE OPraHU3MBbI
oTpeAeNEHHBIX OPraHUYECKUX BEIECTB, IOHUMAsi CMBICI
nokazarens [IJIK, nosacuames Ha npumepax cniocoObl yMEHBIICHUS
Y IPEJOTBPALICHHS] UX BPEIHOTO BO3/AEUCTBUS HAa OPTaHU3M
4eJI0BEKa;

JJI O6yanOI_I_II/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3JOPOBbA:
YMCHHC NPUMCHATDL 3HAHU 00 OCHOBHBIX AOCTYIIHBIX METOdax
IIO3HaHMUA BCIICCTB U XUMHUYCCKHUX HBHGHHﬁ;

JUIS CJIETIBIX U Ca00BUISIINX O0YYaIOMIMXCS: YMEHHE
HCIIOIB30BaTh PeNbeHO TOUECUHYIO CHCTEMY 0003HadeHuH JI.
Bpaiins mist 3anmucu XuMU4ecKux (GopMyIL.



11 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuieckas
XUMHUS» OTPAXKAIOT:

1)

2)

3)

cghopmuposanHocms npeocmagieHuti: 0 XAMHUUECKON
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTUHBI MUpPA, POJIU
XUMHH B IO3HAHUU SBJICHUN MPUPO/BI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPbI JIMYHOCTH, €€ PYHKIIMOHAIBHON
IrPaMOTHOCTH, HEOOXOIUMOI1 17151 pelieHHsl MPAKTUYECKUX 3a/1ad U
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/10POBBIO U
MIPUPOIHOM cpejie;

61a0enue CUCTEMON XUMUYECKUX 3HAHHM, KOTOpasi BKIIIOYAET:
OCHOBOIIOJIAraloIINe MOHATHS (XUMUYECKHUM 2JIEMEHT, aTOM,
M30TOI, S-, P-, d-3JIeKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIA,
MOJTb, MOJISIPHBIM 00BEM, BAJICHTHOCTD, SJICKTPOOTPUIIATEILHOCTD,
CTENIEHb OKUCIICHUS, XUMUYECKas CBS3b (KOBaJICHTHAs, HOHHAS,
MeTaJTn4ecKasi, BOAOPOIHAs ), KpUCTAIINYecKas petiéTKka, TUIIbI
XMMHUYECKUX PEAKIUM, PACTBOP, JIEKTPOJIMTHI, HEAJIEKTPOJIUTBHIL,
AJIEKTPOJIUTAYECKAS TUCCOLMALMS, OKUCIUTEND, BOCCTAHOBUTEID,
CKOpPOCTb XUMHUYECKOW PEAKLMU, XUMHUYECKOE PABHOBECUE; TEOPUHU
Y 3aKOHBI (TEOPHUsI DJIEKTPOJIUTUUECKON TUCCOIUAINH,
nepuoanueckuii 3akoH [l. . MenneneeBa, 3aK0H COXpaHEHHUs
MAaCCBhI BELIECTB, 3aKOH COXPAHEHMS U IIPEBPALLECHUS YHEPTUU IIPH
XUMHYECKHUX PEAKIIHSIX ), 3AKOHOMEPHOCTH, CHMBOJIHYECKUN S3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE
MOHUMaHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBIICHHIA,
(hakTOJIOTHUECKNE CBEICHHS O CBOWCTBAaX, COCTaBe,
MOJTY4eHUH U O€30TTaCHOM HMCTIOJb30BaHUH BaKHEHTIITNX
HEOPTraHUYECKHUX BEIIECTB B OBITY U MPAKTHUUECKOU JIEATETLHOCTH
YeJI0BeKa;

copmMuposanHoCcme yMeHUll 8bIA61AMb XapaKTepHbIe PU3HAKU
MOHATHH, ycmanaeiueams uX B3auMOCBSI3b, UCNOIb306AMb
COOTBCTCTBYIOIIHUC MOHATHA ITPU OMMUCAHUH HCOPTraHNUCCKUX
BEIIIECTB U UX MPEBPAILICHUH;



4)

5)

6)

7)

8)

chopmMuposanHoCcms yMeHUll UCNOIb308aMb XUMHUIECKYIO
CUMBOJIMKY JIJIsI COCTaBJIeHUs (POPMYJT BEIIECTB U YpaBHEHUI
XUMHUYECKUX PEaKlUii; CHCTEMATUUYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaIbHbIC Ha3BaHHUS OT/ACIBHBIX HEOPTaHHMYCCKIX
BEILECTB (yrapHbIil ra3, yrJIeKUCIbIA ra3, aMMUaK, raimeéHas
W3BECTh, HETalI¢Hast U3BECTh, MUTHEBAS COJIA, TUPHUT H JIP.);

cghopmuposanHocms ymeHuil onpeoenims BaJ€HTHOCTh U CTEIICHb
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB B COEMHEHUAX PA3IMYHOIO
COCTaBa; BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJlJTn4ecKasi, BOJOPO/IHAS) B COSAMHEHHUSIX; TUIT
KPUCTAITINYECKON PEeIIETKY KOHKPETHOTO BellecTBa (ATOMHas,
MOJIEKYJIsIpHAsl, MOHHAS, METAIJINYECKas); XapaKkTep cpeibl B
BOJHBIX pACTBOpPaX HEOPraHMUYECKUX COECTUHEHU;

cpopmMuposanHoCcme YMeHUll yCmanasiueams MPUHAIIEKHOCTD
HEOPTaHMYECKHUX BEIIECTB 0 X COCTaBY K ONPEACIEHHOMY
KJIacCy/TpyIie coeIMHEHUH (TIPOCThIE BEMIECTBA — METAJUIBI U
HEMECTAJJIbI, OKCHUbI, OCHOBAaHUA, KHCJIOTHI, aM(l)OTepHBIG
THIPOKCHIBI, COJH);

cpopmuposannocme yMeHuli packpbiéanms CMbICI
nepuoandeckoro 3akona /1. 1. MenneneeBa u JeMOHCTPUPOBATH
€ro CUCTEMAaTU3UPYIOILYI0, 00bSICHUTEIbHYIO U IPOTHOCTHYECKYIO

byHKINH;

chopmMuposanHoCcms yMeHUll XapaKkmepu3o6ams dIEKTPOHHOE
CTPOCHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuo 0B
[Tepuonuueckoit cuctemMbl XUMUYECKHX d51eMeHToB /1. 1.
MeneneeBa, UCIOJIb3YsI TOHITHS

«S-, p-, 0-2JIEKTPOHHBIC OPOUTAINY, «IHEPTETUUCCKHE YPOBHUY,
00bACHAMb 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COEAMHEHUM 1o nepruoAam u rpymnmnam [lepuoguyeckoit
CHCTeMBI XUMHUUYeCKHuX d1eMeHToB [|. V1. Mennaeneena;

9)

chopmuposannocms ymenutl xapakmepuzosams (onucvléams)
o011rie XUMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB; N0OMEepI#cOams CylIeCTBOBaHHE



10)

11)

12)

13)

14)

15)

16)

TCHETUYECKOM CBSI3U MEXK]y HEOPTaHUYECKUMHU BEILECTBAMHU C
IIOMOILBI0 YPABHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

cpopmuposannocms ymenus Knaccupuyuposams XUMAIECKUE
peaKIyy Mo Pa3INYHbIM MIPU3HAKAM (YUCITY U COCTaBY
pearupyromux BeulecTs, TemIoBoMy 3(pQexty peakuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH
peaxkuuy, y9acTHIO KaTajln3aTropa);

cghopmuposanHocmsb yMeHul cocmasisims ypaBHEHUS PeaKIHii
Pa3JIMYHBIX TUIIOB; MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKLIUM
MOHHOI0 0OMEHA, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TU PEAKLINU
UIYyT 10 KOHIIA;

cpopmMuposanHoCcme yMeHuti NPo8oOUMs PEaKIuy,
MOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHbIX
HEOPraHMYECKUX BEIIECTB; pACNO3HABAMb OTIBITHBIM MyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTaHUUECKUX
BEIIIECTB;

cghopmuposanHocms yMeHull packpbléams CYIIHOCTh
OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIINI MOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OanaHca ITHUX PeaKIuii;

cpopmuposannocme ymenuti 00bACHAMb 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakiuy OT pa3InYHbIX (PaKTOPOB; XapaKTep
CMELICHUS XUMUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO
BozaeicTBus (npunuun Jle Hlatense);

chopmuposanHoCmsb YMEeHUll XapaKkmepusz08ams XUMHUUECKHE
ITPOLIECCHI, JIEKAINE B OCHOBE IPOMBIIIIEHHOTO ITOTyYEHUs
CEpHOIl KUCIIOThI, aMMHaKa, a Tak’ke CPOPMUPOBAHHOCTb
Mpe/icTaBiIeHU 00 00X HAYUYHBIX IPUHIIMIIAX ¥ SKOJOTHYECKUX
npobIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

cpopmuposanHocme ymMeHuti nPo8oOUMs BEIYUCICHUS C
HCIOJIb30BAHUEM ITOHATHS «MACCOBAasl 10JIs BELIECTBA B
pacTBope», 00BEMHBIX OTHOIIICHUH T'a30B MPU XUMUIECKUX
pEaKIusX, MacChl BEMIECTBA MK 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00bEMY OJHOTO U3



17)

18)

Y4acTBYIOUIMX B PEaKIUH BEIIECTB, TEIIOBOro 3dexTa peakuuu
Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U
COXPaHEHHUS SHEPTUH;

cgpopmuposanHocme ymeHuti cooo0ams npasuia NoIb30BAHUS
XUMHYECKOH TIOCy10i 1 Tab0paTOpHBIM 000pyIOBAHUEM, & TAKKE
mpaBwiia 0OpaleHus ¢ BEIeCTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX
OIBITOB;

cpopmuposanHoCcme yMeHuli NIAHUPOBAMs U 8bINOIHAMb
XUMHUYECKUN SKCIIEPUMEHT (pa3yioKeHHe MEPOKCHIa BOIOPOa B
IIPUCYTCTBUU KAaTAIN3aTOPa, ONPEICIICHUE CPEbl pACTBOPOB
BEILECTB C TOMOIIBI YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUAE
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh XUMHUECKOW PEaKIInHy,
peaKiuu HOHHOTO 0OMEeHa, Ka4eCTBEHHBIE peaKIuy Ha Cyibdar-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI; pELIEHHE
9KCIIEPUMEHTAIBHBIX 3a7a4 [0 TeMaM

«Mertannbi» u «HeMeTrannb») B COOTBETCTBHH C TTPABUIIAMU TEXHUKH
0€30MacHOCTH MPHU OOPAIEHUH C BEIIECTBAMH U TaO0OPATOPHBIM
00opyI0BaHUEM, npedCcmasisims pe3ynbTaTbl XUMUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIINX PEaKIIUi
U popmynuposams BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

19)

20)

chopmuposannocms yMeHUll KpUMu4ecku aHaiu3uposams
XUMHAYECKYIO HH(POPMAIIHIO, TIOTyYaeMYIO U3 Pa3HBIX HCTOYHHUKOB
(CMU, UnTepHeT u ap.);

cghopmuposarnHocms ymeHul cooar00ams npaguia YKOJIOTHIECKU
11€JIECO00Pa3HOr0 TIOBEJICHUS B OBITY M TPYIOBOM JCITEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 37I0POBbS M OKPY)KAIOIICH MPUPOTHON
Cpelbl; 0CO3HABATh OMACHOCTh BO3JICHCTBHSI HA )KUBBIC OPTaHU3MBI
OTpeIeIEHHBIX BEIIECTB, TOHUMas cMbIci rmokasatens [1JIK,
NOsICHAMb Ha IPUMEPax CIIOCOObI YMEHBIIICHUS U
NPEAOTBPAICHHUS MX BPEIHOTO BO3ACHCTBHSI HA OPraHU3M
YEJI0BEKa;



21) a1 00y4aromuXcsl C OrpaHUYCHHBIMH BO3MOYXHOCTSIMH 37I0POBBS:
yMEHHE MTPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX
IMO3HAHUS BEIECTB M XMMHUUECKUX SIBJICHUM;

22) TSI CTIETBIX M CTA0OBUISIIIMX O0YUYAIOIIUXCS: YMEHUE
HCIOJIB30BATh PeNbe(PHO TOUCUHYIO cucTeMy 00o3HaYeHui JI.
Bpaitns s 3amucn XxuMudeckux GopMyiL.



COAEPXXAHUE YYEBHOI'O ITPEJIMETA
«XHUMUSA»

10 KJIACC. OPTAHUYECKAS XUMMUSI
TeopeTnueckrne OCHOBBI OPraHUYECKOW XMMHUH

[TpenMeT oprannyeckoil XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U
3HaUEHUE B MOJYYCHUH HOBBIX BEIIECTB U MaTepuaioB. Teopus
CTpOEHHS oprannyeckux coenunenut A. M. bytneposa, e€ ocHOBHBIE
nonokeHus. CTpyKTypHbIE (OPMYIIbI OPTaHUYECKHUX BEIIECTB.
['omomnorus, nzomepusa. XumMudeckast CBsi3b B OpraHUUeCKHUX
COCIMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenue o ki1acCUPUKAUU OPraHUYECKUX BEILECTB.
Homenknarypa opraHndeckux coeIMHEHUH (cuctemMaTuyeckas) u
TPUBHAJIbHBIE HA3BAHUS BAXXHEHIINX NPEACTaBUTENEH KIAaCCOB
OpraHUYECKHUX BEILECTB.

3KCHC[2HM€HT3HBHLIC MCTOJIbI U3YUCHUSA BCUICCTB U UX H[ZGB[!&QGHHP'II
O3HAaKOMJICHHUEC C 06pa3uaMH OpraHn4YCeCKUX BCHICCTB U MaTCpHUajlaMU Ha

UX OCHOBE; MOJECTUPOBAHNE MOJIEKYJI OPTaHMUYECKHUX BEIIECTB;
HaOII0/IEHUE U OMTUCAHKE IEMOHCTPAIIOHHBIX OIBITOB 110
MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB MPU HATPEeBaHUU (TLIaBJICHHE,
0o0yTIIMBaHUE U TOPEHUE).

YrneBo1opoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHH psAsl. MeTaH U 3TaH —
MPOCTEUIINE TTPEACTABUTENH AJIKAHOB: (PU3MYECKUE M XUMHUECKHE
CBOMCTBA (peakiuy 3aMeIIeHUs U TOPEHUs), HAaXOXKICHUE B IPUPOJIE,
MOJIYyYECHHUE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIIEH U NPONUIIEH
— IPOCTEHIIINE MPECTABUTENN AIKEHOB: (PU3HUECKUE U XUMUYECKHE
CBOICTBa (peaKUU THAPUPOBAHUS, TAIOTEHUPOBAHNUS, THIPATALIUH,
OKHCIICHUSI U TIOJIMMEPU3aLIuN), TOJyYeHHE U IPUMEHEHHE.



Ankanuensl. byraauen-1,3 u metunOyraauen-1,3: ctpoenue,
BOKHEUIIINE XUMUYCCKHE CBOMCTBA (PEaKIHsl TTOJTUMEPHU3ALIHH ).
[TomydeHue CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS], TOMOJIOIMUECKUN PsiA.
AneTuieH — NpOoCTENIINN ITPeICTaBUTEND AJIKHHOB: COCTaB, CTPOCHHUE,
du3nUecKkre 1 XUMHYECKHE CBOMCTBA (PeaKIy IHIPUPOBAHUS,
raJIOrT€HUPOBAHMUS, TUIpATALlUM, TOPEHMSI), IOJyUYEHUE U IPUMEHEHHE.

ApeHBI. benzour: COCTaB, CTPOCHHUE, (bHSquCKI/IC U XUMHYCCKHE

CBOICTBa (peakIuy raJoreHUPOBAaHUS U HUTPOBAHMUS ), IOTyYEHHUE U
npuMeHnenue. Tonyon. cocmas, cmpoenue, usuyeckue u XumuyecKkue
ceoticmea (peakyuu 2an02eHUPOSAnUs U HUMPOBAHUS)NOYYeHUe U
npumenenue’. TOKCHIHOCTH apeHOB. | eHeTHuecKas CBI3b MEXKIY
YTJIEBOAOPOAAMHU, IPUHAJIEKAIMUMHY K PA3JIMYHBIM KJIACCAM.

[IpupoHbIE HCTOYHHKH YIIIEBOAOPOIOB. IIpMpOaHEIiL ra3 U MOIYTHBIE
HedTsabIe ra3el. Hedth 1 e€ mpoucxoxnenue. CriocoObl nepepaboTku
He(TU: IepEeroHKa, KPEKUHT (TEPMUUECKUN, KaTaTUTUYECKUH ), THPOJIU3.
[IponyxTsl nepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBIIUIEHHOCTH U
B ObITy. KaMeHHBII yrosib ¥ MpoIyKThl €ro nepepaboTKu.

3KCHC[2HM€HT&HLHLIC MCTOJIbI U3YUCHUSA BCHICCTB U UX H[ZGB[!&QGHI/II\/'II
O3HAaKOMJICHHUEC C 06pa3uaMH IJI1aCTMAcCC, Kay4yKOB U PC3UHBLI;

KOJIEKIUHU

«HedTb» 1 «YT05IB»; MOAETNPOBAHNE MOJIEKYIT YTIEBOAOPOAOB U
raJIoreHONPOU3BOHBIX; POBEICHNE TPAKTHYECKON pabOThI: MOTyYeHHE
JTUJIEHA U U3YYEHUE €TO CBOMCTB.

Pacuémnuie 3a0auu

Boruncnenus o ypaBHEHHIO XUMUYECKON peakIuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BENIECTBA MJIN MPOAYKTA PEAKIIUN 110 U3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIECTB UIIH
IPOAYKTOB PEAKIUN).

Kucnopojiconepkaniiue opraHndeckue CoeAMHCHHS

[IpenenbHbIE OTHOATOMHBIE COUPTHI. METaHOI U 3TaHOJI: CTPOCHHE,
buznyeckue 1 XuMU4Yeckre CBOMCTBA (peakluy ¢ aKTUBHBIMHU



MeTaJlJIaMH, TaJIOT€HOBOIOPOJaMH, TOPEHHE), TPUMEHEHHE.
Bopopoausie cBs3u MeXy MoJieKyidamMu ciupToB. JleiicTBre MeTaHoa
¥ 3TAHOJIa HA OPTaHU3M YeJIOBEeKa.

MHoOroaroMHble CHUPTHI. ITUIICHTIIUKOIIb U TJIULIEPUH: CTPOCHHE,
duznyecKre U XUMUYIECKUE CBOKCTBA (B3aUMOJICHCTBHE CO MICIIOYHBIMU
MeTaJlIaMH, KaueCTBEHHAs! PeaKldsi HA MHOTOATOMHBIE CIIUPTHI).
[elicTBue Ha opraHu3M 4esnoBeka. [[pumeHnenue rimiepuHa u
STUJICHTJIUKOJIS.

DeHOI: CTPOCHHUE MOJICKYITBI, (DU3UYECKHE U XMMHYECKHUE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue denona.

Anbaeruapl U kemorsi. DopMaIbIeru, aleTaabIeTHl; CTPOCHHE,
bu3HYecKue U XUMUYECKUE CBOMCTBA (PEeaKIIuKU OKUCICHUS U
BOCCTAaHOBJICHUS, KAUECTBEHHBIC PEAKIIUN ), TOJIYUCHUE U IPUMECHECHHE.

AI/;QMOH.' cmpoenue, qbus'uqecmte u xumuveckKue ceoﬁcmea(peakquu
OKUCJIEHUA U BOCCI’I’laH06/Z€Huﬂ), noJjydyerue u npumererue.

OaHOOCHOBHBIE MpefieNbHbIE KApOOHOBBIE KUCIOTHL. MypaBbuHAs U
YKCYCHAsl KHCIIOTBI: CTpOeHHE, (PU3HUeCKHe U XUMUYECKUE CBOMCTBA
(cBolicTBa, 00IIKeE I KJIacca KUCIOT, peakius dTepuduKaimm),
NoJly4eHue U npuMeHeHnue. CTeapuHoBasi U OJIEMHOBAsI KUCJIOTHI KaKk
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia KaKk COJU BBICITUX
KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICUCTBHE.

CrnosxHble 3(hUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Haponu3
cnoxHbIX 3pupoB. XKupsl. ['naponus xupos. [IpumeHenne xupos.
buonornueckas posb JKUPOB.

VYrneBobl: cOCTaB, KJIACCHU(UKAINA YIIIEBOAOB (MOHO-, TU- U
noJaucaxapuabl). [ roko3a — npocTelmii MOHOCaxapua: 0COOEHHOCTH
CTPOEHUS MOJIEKYIbI, (pU3HMUECKUEe U XUMUYECKHE CBOMCTBA
(B3aumoneiicTBue ¢ ruapokcuaom meau(1l), okucienrne aMMuaqHbBIM
pactBopoM okcuaa cepedpa(l), BoccraHoBieHHe, OpOKEeHUE TIIOKO3bI),
HaXOXXJCHUE B PUPOJIE, IPUMEHEHUE, OHOIOruYecKast poib.
®dorocunTe3. PpyKTo3a KaK U30MEP IVIFOKO3BI.



Caxaposza — npedcmasumens OuUcaxapuoos, 2UOPoIU3, Haxo0HCoOeHue 6
npupooe u npumeHeHue.

Kpaxmai u nienirono3a kak npupoisie noaumepsl. CTpoeHue Kpaxmalia
U 11eJt0103b1. Du3nueckue 1 XMMUYECKHE CBOMCTBA Kpaxmalia
(ruapousn3, KaueCTBEHHAs! PEaKIHsI C HO/IOM).

:‘)KCHelzPIMeHTaHBHBIe MCTOJIbI U3YUCHUSA BEIIECCTB U WX n[geBnameHHﬁ:
IIPOBECACHUC, Ha6J'IIO,Z[CHI/Ie H OIMMCAHUC JCMOHCTPAIUOHHBIX OIIBITOB:

rOpeHue CIUPTOB, KAUYECTBEHHbIEC PEAKIIMH OJHOATOMHBIX CITUPTOB
(okucnenue 3tanona okcuaoM Meau(Il)), MHOroaTOMHBIX CTUPTOB
(B3aumoperictBue ruiepuna ¢ ruapokcuaom meau(ll)), aneneruaos
(oxkMcIEeHNEe aMMHUaYHBIM pacTBOpoM okcuza cepedpa(l) u ruapokcuiom
meau(Il), B3aumopeiicTBue kpaxmaia ¢ HOJ0M); IPOBEACHHE
MPAKTUYECKON padOThI: CBOMCTBA PAacTBOPa YKCYCHOM KHCIIOTHI.

Pacuémnuvie 3a0auu

Borurcnenus o ypaBHEHHIO XUMHUYECKON peakIiu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEUIECTBA MM MPOAYKTA PEAKIIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WU
MPOJIYKTOB PEAKIIHH).

A3oTcozeprkale OpraHn4eckue CoeAMHEHUS

Amunel. Memunamun u anuaun: cocmas, cmpoenue, gusuyeckue u
xumuueckue ceoiicmea (copenue, 63aumooeticmaue ¢ 6000 U
KUCIOMAami).

AMUHOKHUCIOTHI KaK aM(pOTEepHbIE OPraHUYECKHUE COSTUHEHHUSI.
®du3nueckue u XMMHUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe
rmnrHa). buomorndeckoe 3HaueHNE aMUHOKUCTOT. [lenTubr.

benku kak npupoHbie BEICOKOMOJIEKYIISIpHbIe coennHenus. [lepsuunas,
BTOpUYHAs U TPETHYHAs CTPYKTypa OeiakoB. XUMHUECKHUE CBOICTBA
OCNKOB: TUAPOIIN3, ACHATYpaIisl, KAYeCTBCHHBIE PEaKIIMK Ha OCITKU.

9KCH€[2HM€HT2UH>HLIC MCTOJIbI U3YUCHUSA BCUICCTB U UX H[ZGB[}&QGHHI\;II
H8.6JIIOI[€HI/IC " OIMCaHUC JCMOHCTPAIMOHHBIX OIBITOB: ACHATYpAlHA

OCJIKOB TIPY HArPEBAaHUM, IIBETHBIC PEAKIIUH OCITKOB.



BBICOKOMONIEKYIISIPHBIE COCIMHEHUS

OCHOBHbBIE TOHATHUSI XMMUHU BEICOKOMOJIEKYJISIPHBIX COCTMHEHUMN:
MOHOMeEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPU3AIUH,
cpelHss MoJieKysipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJIUMEpHU3aIus U
MOJIMKOHCHCALIUS.

Ilnacmmaccol  (nonusmuien, NOAUNPONIUTIEH,

NOMUBUHUIXTIOPUO, norucmupon). Hamypanvueiii u cunmemuueckue
Kayyyku (6ymaouenosbvlii, X10ponpeHo8ulil U U30NPeHosbill). Bonokna:
HamypanvHvle (XI0N0K, Wepcmbp, WEIK), UCKYCCMBEeHHble (ayemamHoe
B0JI0KHO, BUCKO3A), CUHmMemu4ecKue (Kanpou u l1aecat,).

3KCHC[ZI/IM€HT2UII>HI)IG MCTOJIbI U3YUCHUA BCUICCTB U UX H[!CB[Z&[[!CHI/II;'II
O3HAaKOMJICHHE C 06pa3HaMI/I MNPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH,

IJIACTMACC, Kay4YyKOB.
Meostcnpeomemnuwie ceasu

Peanu3anust MeXIIpeIMETHBIX CBA3EH IIPU U3YYEHUH OPTraHUYECKON
xUMHuH B 10 KJ1acce OCyIECTBIIAETCS Yepe3 UCIIOIb30BAHNE KaK OOIINX
€CTECTBEHHO- HAyYHBIX IMOHATHN, TaK U IIOHATUHN, SBIISIOIINXCS
CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-

HAay4YHOI'O UKIJIA.

OO61re ecTeCTBEHHO-HaYYHbIE TIOHSTHUSL: SIBJIEHUE, HAYYHbIN (aKT,
TUIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KJIacCU(PUKaIHS,
NEePUOANYHOCTb, HA0JI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJIEJTUPOBAHUE.

du3zuka: MaTcpusd, SHCPIrusa, Mmacca, aToM, JJICKTPOH, MOJICKYIJIA,
3HCpFCTH"ICCKI/II>'I YPOBCHb, BEIICCTBO, TECJIO, OG’BéM, arperaTHoc
COCTOsIHHEC BCIIIECTBA, (bPISI/I‘IeCKI/Ie BCJIMYHHBI U CAVMHUIBI UX U3MCPCHU.

buonorus: kineTka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OPraHu3Me,
dboTocHHTE3, OMOJOTUYECKU aKTUBHBIEC BelIecTBa (OCIKH, YTIIEBO/IbI,
KHUPBL, PEPMEHTBHI).

I'eorpadus: MuHEpabl, TOPHBIC TOPOJIBI, TOJIE3HBIE HCKOIIAEMEIE,
TOILJINBO, PECYPCBHI.



TexHoOTHA: IMUIICBBIC ITPOAYKTBI, OCHOBBI pAallMOHAJIBHOI'O IIUTAHH,
MOIOIIHUE CPEACTBA, JICKAPCTBEHHBIC U KOCMCTHYCCKUEC IIPEIIapaThl,
MaT€pHralibl U3 NCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KJIACC. OBLIAS 1 HEOPTAHUYECKAS XUMUS
TeopeTnyecknue OCHOBbI XUMHUHU

XuMuYecKkui 351eMeHT. AToM. S1po aTroma, U30TOIbI. DJIEKTPOHHAS
0005109Ka. DHEPreTUYECKUe YPOBHH, MOyPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d-anmemenThI. OCOOCHHOCTH PaCIPe/ICIICHHUS SJICKTPOHOB 110
OpOHTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpalrst aTOMOB.

Ilepuonnueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKHUX
sneMmeHToB JI. 1. MenneneeBa. CBs3b NEPUOANMYECKOTO 3aKOHA U
[lepuoauueckoii cucrembl Xxumudeckux aeMeHToB . V1. Meneneena ¢
COBPEMEHHOI Teopuel CTPOCHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMUYECKHX IJIEMEHTOB M 00Pa3yeMbIX MU MPOCTHIX U
CJIOKHBIX BEIIECTB IO TPyIIaM U MepruoaaM. 3Ha4eHUE TIEPUOTUNIECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BeniecTBa. XuMudeckas CBsi3b. BUIbl XUMUYECKOH CBA3H
(KOBaJIeHTHas! HEMOJISIPHAs U MOJIIpHAs, MOHHAsI, METAJUINYeCKas).
MexaHnu3mbl 00pa30BaHUs KOBAJCHTHOW XUMUYECKOH CBsI3M (OOMEHHBIH
U JIOHOPHO- aKLIENITOPHBIN). Bonopoanas cBsi3b. BaneHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTeNEHb OKUCIEHUS. VIOHBI: KaTHOHBI U
AQHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAITUISCKUX PEIIETOK.
3aBUCUMOCTH CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUECKOU PEIIETKU.

ITonsarue o JUCIICPCHBIX CUCTEMAX. HctunHbIC N KOJUIOUJHBIC paCTBOPEI.

MaccoBast 10151 BEIIECTBa B pacCTBOPE.



Knaccudukanust Heopranmaeckux coeanuennii. Homenkiarypa
HEOPraHMYECKUX BellecTB. | 'eHeTnueckast CBsi3b HEOPraHUUECKUX
BEIIECTB, MPUHAIJICKANTUX K PA3IMYHBIM KJIaccaM.

Xumnueckas peakius. Knaccudukanus XuMU4ecKUX peaxiii B
HEOPraHUYECKOM U OpraHM4eCcKON XUMHUU. 3aKOH COXPAHEHHUS MacChl
BEILECTB; 3aKOH COXPAHEHHUs U IIPEBPALICHUS YHEPTUU IIPU XUMUYECKUX
peakusx.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (DAKTOPOB.
OO6parumbie peakiui. XUMUYECKOe paBHOBecHe. DaKTOPHI, BIUAIONINE
Ha cocTosiHME XuMuueckoro paBHoBecus. [Ipunuun Jle [llarense.

DnexrpoauTuueckas aquccouuanus. CuibHbIE U cl1adble 3JIEKT-POIUTHI.
Cpena BOOHBIX pacTBOPOB BEIIECTB: KUCIIas, HEUTpanbHasl, HIeJI0UHAas.
Tousmue o 6odopoonom noxazamene (PH) pacmsopa. Peakiyn MOHHOTO
oOMeHa. [ uopoaus HeopeanuuecKux u OpeanudecKux 6euecms.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC peakiun. [lonamue 06
NEeKMPOaU3e pACHIAB08 U pacmeopos conel. Ilpumenenue snekmponusa.

OKCIEPUMEHTATbHBIC METOJIbI M3YUCHHUS BEIIECTB M X MPEBPAIICHU:
neMoHcTpanus Tabnun «lleproanyeckas cucreMa XUMHYECKUX

anemenToB J[.M1. MenneneeBa»; n3ydeHue MoIeaei KpUCTaUIMYECKUX
peméroK; HabJtoIeHNE U ONMCAaHUE IEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIoKEHUE NMEPOKCHAA BOJIOPOJIA B
IPUCYTCTBUH KaTaJIN3aTopPa, ONPEAEIEHUE CPEbl PACTBOPOB BEILLECTB C
MOMOIIBIO0 YHUBEPCATHHOTO HHIUKATOPA, PEAKLIMU HOHHOTO OOMEHa);
IPOBEJICHUE MPAKTUYECKONW paboThI

«BnusHue pa3nuuHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITHI.
Pacuémnuie 3a0auu

Pacuétrl o YpaBHCHUAM XHUMUUCCKHUX peaKuHﬁ, B TOM 4HCJIC
TCPMOXUMHYCCKUC paC‘{éTH, paC‘-IéTbI C UCITIOJIb30BAHUECM ITOHATHA
«MaccoBad O0Jis1 BEIIECTBa».

Paznen 2. Heopranuueckast Xumust

Hemeramnsl. [lonoxenne HemeramioB B [lepuoanueckoit cucreme
xumudeckux 3nmeMeHToB [[.M. MenzaeneeBa 1 0COOCHHOCTH CTPOCHUS



aToMoB. PHU3UUYECKHE CBOMCTBA HEMETAIIOB. AJUIOTPOIHSI HEMETAJIIIOB
(Ha mpuMepe KUCIopoa, cepsbl, hocdopa u yriaeposa).

XUMHYECKUE CBOMCTBA BAKHEUIIIUX HEMETAIUIOB (TaJlOT€HOB, CEPHI,
azoTa, pocdopa, yriieposia u KpeMHHsI) U UX COCTMHEHUN (OKCHUIOB,
KHCIJIOPOJICOACPKAIIMX KUCIIOT, BOAOPOJIHBIX COCTUHECHUN ).

[IpuMeHeHne Ba)KHENIIMX HEMETAIUIOB U UX COCITMHEHMIA.

Merauibl. [Tonoxenune meramnos B [leproanueckoi cucreme
xumuueckux semeHToB J. . MenaeneeBa. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI09eK aTOMOB MeTayuioB. O0mume puzndeckue
cBoiicTBa MeTauioB. CIuiaBbl METAJIIIOB. DJIEKTPOXUMUUECKUM s
HalpsHKEHUH METalsIoB.

XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAILIOB (HATPUM, KAJIUHA, KAJIbITHH,
MarHui, alFlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHU.

O6mrme ciocoObl moTyyeHust MeTaiuioB. Memannypeus. Kopposus
memannos. Cnocobwl 3auwumul om xoppo3suu. [IpuMeHeHre MeTaioB B
OBITY M TEXHHUKE.

3KCHCQI/IM6HT3HLHLIC MCTOJIbI U3YUCHUSA BCHICCTB U UX H[ZGB[!&QGHI/II\/’II
N3YUCHHUC KOJUICKITUU «MeTaibl u CIlJIaBbI», 06pa3u0B HCMCTAJJIOB,

PCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4; Ha6J'IIOI[eHI/Ie " OIIMCaHHEC
ACMOHCTpPAIUOHHBIX U J'Ia60paTOpHBIX OIIBITOB (B3aHMOHeﬁCTBHC
TUAPOKCHUA AJIIOMUHUA C PACTBOpPpAMU KHUCJIIOT U H.[eJIo‘-Ieﬁ,
KauCCTBCHHBIC PCAKIIUN HAa KATUOHBI MeTaJ'I.]'IOB).

Pacuémnuie 3a0auu

Pacu€tel Macchl BemecTBa Uil 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, MacCe WIH 00BbEMY OJHOTO U3 YUACTBYIOIINX B
PEaKIuu BEMIEeCTB; pacuéThl Macchl (00BEMA, KOTUYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIINH, €CJTU OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHA U )KU3HD



Ponp xumum B 06ecriedeHuN IKOJIOTHIECKOM, SHEPTETHIESCKON U
MUIIEBON O€30MMaCHOCTH, Pa3BUTUU MeIULMHBL. [ToHsATHE 0 HAYyYHBIX
METO/IaX MMO3HAHUS BEUIECTB U XMMHUECKHUX PEaKIIHA.

[IpencraBnenns 00 00MKX HAYYHBIX MPHHLIUIIAX TPOMBIIIJICHHOTO
IIOJIyYEHUS BXKHEUINX BEILECTB.

YeoBek B MHpE BEIIECTB U MAaTEPHAJIOB: BAKHEUIIIHE CTPOUTEIIbHBIC
MaTepHalibl, KOHCTPYKIIMOHHBIC MaTepPHalIbl, KPACKH, CTEKIIO, KEPaMHUKa,
MaTepHaIbl IS JCKTPOHUKH, HAHOMATEePHAaJIbl, OpPraHHYECKUE U
MUHEPATBHBIC YI0OpEHUSI.

Xumus u 300pPOBLEC YCJIIOBCKA: IMpaBrJia UCIIOJIb30BaAHUS JICKAPCTBCHHBIX
ImpernaparoB; IMpaBrjia 0e301IaCHOTO MCII0IL30BAHUS ImperapaTroB
OBITOBOM XHMMMH B HOBCCHH@BHOﬁ KH3HU.

Meoswcnpeomemmnuwie ceasu

Peanu3zanus MexxnpeaMeTHbIX CBA3€H Npu U3yuyeHuu oOuiei u
HEOpraHu4yecko xumuu B 11 kmacce ocymecTBIsSIETCS Yepes
MCIIOJIb30BaHUE KaK 00X €CTECTBEHHO-HAYUHBIX OHATUH, TaK U
MOHATUH, ABIISIOIIMUXCSA CUCTEMHBIMU JUISI OTJAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYyYHOI'O LIUKIIA.

O6H_II/IG C€CTCCTBCHHO-HAYYHBIC ITIOHATHUS: Hay‘IHHﬁ (baKT, THUII0TE34a,
3aKOH, TCOpHs, aHAJIN3, CHHTC3, KJ'IaCCI/I(I)I/IKaI_II/I}I, MEpUOANYIHOCTD,
Ha6J'IIOI[CHI/IC, OKCIICPUMCHT, MOACIIUPOBAHUEC, USMECPCHHUC, ABJICHUC.

®du3uKa: MaTepusi, JHEPTUsI, Macca, aToOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOII, PaJJMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKU YPOBEHb,

BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BENIECTBa, (PU3UICCKUE
BEJIMYMUHBI U €IMHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: KJICTKA, OpraHu3M, 3KOCUCTEMA, 6H00(bepa, MakKkpo- u
MHKPOIJICMEHTBI, BUTAMUHEI, obMeH BCIICCTB B OpraHu3Me.

['eorpacdusi: MuHEpasbl, TOPHbIE TOPO/IbL, OJIE3HBIE HCKOMIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XumMmmudeckas MNPOMBIINIJICHHOCTh, MCTAJLJTYPT U,
MMPOU3BOACTBO CTPOUTCIIbHBIX MAaTCPHUAIOB, CEIIbCKOXO03MCTBEHHOE
IMPOU3BOACTBO, MUIICBAA ITPOMBINIJICHHOCTD, (I)apMaI_ICBTI/I‘-IeCKaH



IMPOMBIINIJICHHOCTB, ITPOU3BOACTBO KOCMETHUYCCKUX ITPEIIapaToB,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHUATIOB, DJICKTPOHHAA
IMPOMBIINIJICHHOCTE, HAHOTCXHOJIOI'H.

TEMATHYECKOE INIAHUPOBAHUE
yueOHoro npeamera «XumMush» (0a30Bblil YPOBEHb)
Bcero 70 4, u3 HuX 6 4 — pe3epBHOE BpeMs

10 KJIACC. OPTAHUYECKASA XUMUSA

Ne Tema KonuyecTBO [DIEKTPOHHBIE PECYPCHI
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