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MOACHUTEJBHASA 3AIINCKA

OBIIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA XUMWYECKMUIA
[TPAKTUKYM

[Iporpamma 1o Kypcy «XMUMHUYECKHI MPAKTUKYM» Ha YPOBHE CPEHErO OOILEro
oOpa3oBanus pazpaborana Ha ocHOBe DenepanbHOTO 3aKkoHA OT 29.12.2012 Ne
273-®3 «O06 obpazoBanuu B Poccuiickoit @enepannny, TpeOOBaHUHN K
pe3yabTaTamM OCBOCHHUsI (peiepalibHO 00pa30BaTEIBHOM MPOTPaMMBI CPETHETO
oburero oopazosanus (POIT COO), npencraBieHHbIX B DefepanbHOM
rocyaapcTBeHHOM oOpa3zoBatesibHOM ctangapte COO, ¢ yuérom Konneniuu
NpenoIaBaHus y4eOHOro npeamera « XumMus» B 00pa3oBaTEIbHbIX OpraHU3aLHIX
Poccuiickoit @enepanuu, peaau3yomnX OCHOBHbIE 00pa30BaTebHbIC
nporpammbl. OCHOBY MOJIXOJIOB K pa3pad0TKe MpOrpaMMbl KypcoB, K
OIIpEENECHUI0 O0IIEeH CTpaTeruu 00y4YeH!sl, BOCIUTAHUS U Pa3BUTHUS
oOy4Jaronuxcs cpefcTBaMu yueOHoro npeameta « Xumus» uist 10—11 kmaccoB Ha
0a30BOM ypOBHE COCTaBWIM KOHIeNTyanbHbIe onoxenus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1I€JIeH, COAEepkKaHUs, PE3yJIbTaTOB O0YUEHUS U
TpeOOBAHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB. XUMUYECKOE 00pa30oBaHuE,
MOJIy4aeMO€ BBIITYCKHUKaMHU 0011€00pa30BaTEeIbHON OpraHu3allu, SBISETCS
HEOTHEMJIEMOM YacThIO UX 00pa30BaHHOCTH. OHO CITYKUT 3aBEpPLIAIOLIUM ITAIIOM
peanu3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH,
IPUCYIINX 1IEJIOCTHON CUCTEME XMMHUYECKOTO 00pa3oBaHMsl. DT HEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB NMPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U O0IIeH
KYJIbTYpbI UEJIOBEKA, a TAKKE KOJOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U MPUPOJTHON Cpeae. XUMUS KaK JJIEMEHT CUCTEMBI
€CTECTBEHHBIX HayK UTPAET 0COOYIO POJIb B COBPEMEHHOM LIMBUIIM3ALIMH, B
CO3JaHUU HOBOM 0a3bl MaTepUAIbHON KyJIbTyphl. OHAa BHOCUT CBOM BKJIAJ B
(bopMHpOBaHKE PAIMOHAIBHOIO HAYYHOT'O MBIIIUIEHHUS], B CO3/IaHUE LIETTOCTHOTO
IpeICTaBICHUs 00 OKpYXKAIoIIeM MUpE KakK O €IMHCTBE MPUPO/JIbI U YEJIOBEKA,
KOTOpoe (popMHpyeTCs B XMMHUH Ha OCHOBE TIOHUMaHUs BEIECTBEHHOI'O COCTaBa
OKPY’AaIOILEro MUpa, OCO3HAHMS B3AUMOCBSI3U MEXKIy CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOXKHBIMH 00JIaCTSIMU TPUMEHEHUS. TeCHO B3aMMOCHCTBYS C
JPYTUMHU €CTECTBEHHBIMU HAyKaMU, XUMHUSI CTaJla HEOThEMIIEMON YacCThIO
MHUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO TPY/ia U KU3HU
KaXJ10T0 wieHa oOmiectBa. CoOBpeMEHHAsi XMMHUS KaK HayKa CO3MJiaTebHast, Kak
HayKa BBICOKMX TEXHOJIOTHI HAMpaBJICHA HA PEIICHHUE TII00aIbHBIX TPOOIeM
YCTOMYMBOT'O PAa3BUTHS YEIIOBEUECTBA — CHIPbEBOW, JHEPrETUYECKON, MTUILEBOM,
HKOJIOTUYECKOI 0€30MacHOCTH M OXpaHbl 310pOBbs. B cooTBeTCTBUY € 00IIMMU



HEJSIMUA U IPUHLIAIIAMU CPETHETO 00IIero 00pa3oBaHus CoJep:KaHue Kypcea
OpPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYIBTYPHYIO MTOATOTOBKY
00y4Jaronmuxcst, HEOOXOAUMYIO UM JJI BBIPAOOTKH MHUPOBO33PEHUECKUX
OPUEHTHUPOB, YCIICIIHOTO BKIIFOUEHUS B )KU3Hb COLIMYMA, IPOAOJIKEHUS
o0pa30BaHMsI B pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.
CocTaBnsomyMHy peaMeTa « XUMHUYECKUI MPaKTUKyM» SBIISIETCS 0a30BBIM KypC
— «O06m1ast 1 HEOPraHUYEeCKasi XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKU: CUCTEMA 3HAHUU T10
HEOPTraHWYECKON XUMHH (C BKIIOYCHUEM 3HAHUN U3 00IIeH XUMUN) U
OpraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CUCTEMbI 3HAHUU MIPU U3YUYECHUH
npeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TCOPUN XUMUU. DTU 3HAHUS
CIIOCOOCTBYIOT MTOHUMAHUIO B3aUMOCBSI3M XUMUU C JPYTUMU HayKaMu,
PACKpPBIBAIOT €€ pOJIb B MO3HABATEIILHOM U MTPAKTUYECKON JIEATEIbHOCTH
YeJI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY TBOPUECTBA B
00JIaCTH TEOPUU U MPAKTUUECKUX MPUTIOKEHUM XUMHUHU, TTOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOiieMax,
CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIIUBATh UH(OPMAITUIO U TPUMEHSITH €€
JUJIs1 IOTIOJTHEHUSI 3HAHUHM, PEIICHUSI MHTEJJICKTYaJbHbBIX U AKCIIEPUMEHTATbHBIX
UCCIIEeI0OBATENbCKUX 3a/1a4. B 1ierom cogeprkanre yueOHOTo npeaMera « XuMush)
JTAHHOTO YPOBHS M3YUYEHUSI OPUEHTUPOBAHO HA OPMHUPOBAHUE Y 00YyUAIOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS PUIOCOPCKUX UICH, TAKUX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOro MUpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIIECTB X COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh
MPUPOJIHBIX SIBIICHUI MYTEM SKCIIEPUMEHTA U PELIECHUS IPOTUBOPEUUI MEKTY
HOBBIMH (paKTaMH U TEOPETUUECKUMH MPEAMOCHITKAMH, OCO3HAHUE POJU XUMHUH B
PELICHUH 3KOJOTUYECKHUX MTPOOsIeM, a TaKkxke MpoleM cOepekeHus
HHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUSI HOBBIX TEXHOJOTHI U MaTEpPUAJIOB.
B mutane perienus 3a1a4 BOCIIUTAHUS, PA3BUTHS U COIUATTM3AIIMN 00YUYaIOIINXCS
MPUHATHIC TPOTPAMMON MO XUMHH MOJIXO/bI K ONMPEIETCHUIO COICPKaHUS U
MOCTPOEHUS TIPEIMETA MPETYyCMATPUBAIOT (POPMUPOBAHNE YHUBEPCATHHBIX
y4eOHBIX JIEHCTBUM, UMEIOINX 0a30BOE 3HAUCHUE JIJIs1 PA3IMYHBIX BUIOB
NeSATeTLHOCTH: pelieHust mpo0ieM, MorcKa, aHamu3a u 00paboTku nHGOpMaIIIH,
HEOOXOIUMBIX JJIsl IPUOOPETEHHUS OTbITA MPAKTUIECKON U UCCIICIOBATEIbCKOMN
JIESITEIbHOCTH, 3aHUMAIOIIEN BAXKHOE MECTO B NMO3HAHMH XUMUU. B mipakTrke
MpenolaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHus, TaKk U Ha
YPOBHE cpeaHero o01iero 00pa3oBaHus, MPU OMPEIEICHUHN COJEPKATSILHON
XapaKTePUCTHUKU LIeJIeH U3yUEeHUS ITPEAMETA HAMPABJICHUEM MTEPBOCTEIIEHHOM



3HaYUMOCTH TPATUIIMOHHO MPU3HAETCS (OPMUPOBAHNE OCHOB XUMHUYECKOM
HAyKH Kak 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IIPAKTUYECKOM
NEATEIbHOCTH YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTyphl. C
METOAUYECKOU TOUYKH 3PEHUS TAKOM NOAXO0 K OIIPEACIICHUIO LIeJIeH U3y4eHUs
IIpEAMETA SABIJISIETCS BIIOJIHE OITPABIAHHBIM.

IIEJIM U3YYEHU S YYEBHOI'O ITPEJIMETA XUMHWYECKUIA
[TPAKTUKYM

CornacHo TaHHOW TOYKE 3PEHUS IIaBHBIMU LIEJIIMHU U3YUYEHUS Kypca «
XUMHUECKHUI MPAKTUKYyM» Ha 0230BOM YPOBHE SBJISIFOTCS:

dbopMupOBaHHE CUCTEMbl XUMUYECKUX 3HAHUHN KaK BaXKHEHIIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIE
NOHATHS, QYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XMMUH, OCBOCHHE A3bIKA HAYKH,
YCBOEHHE U TOHUMAaHUE CYIIHOCTH JIOCTYIHBIX 0000LIEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;
dbopMHpoOBaHUE U Pa3BUTHE MIPEACTABICHUM O HAYYHBIX METOAaX MMO3HAHUS
BELIECTB U XMMHUYECKUX PEaKIMi, HEOOXOJUMBIX JIJIsl NPUOOPETEHUS YMEHUI
OPHUEHTUPOBATHCSA B MUPE BELIECTB U XUMUYECKUX SBICHUN, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUI U CITOCOOOB ACSATENBHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
O00BSCHEHHEM XMMUYECKOT0 SKCIEPUMEHTA, COOJIIOIEHUEM MPaBUIT O€30I1aCHOTO
oOpalleHusl ¢ BEIIECTBAMM.

MECTO YYEBHOI'O ITPEJMETA XUMUYECKUI ITPAKTUKYM B
YYEBHOM ITJIAHE

OO0m1ee ynciI0 YacoB, OTBEIEHHBIX ISl U3YYCHHS Kypca, Ha 0a30BOM YPOBHE
cpenHero obmiero oopazoBanus, B 10 kinacce — 34 yaca (1 gac B Heneno),11
kiacce — 34 gaca (1 4ac B Hezelno),



COJIEP)KAHUE YYEFHOI'O TIPEIMETA XUMWYECKUM
ITPAKTUKYM

10 KJIIACC

TeopeTudeckue OCHOBBI Oprannueckoi xumuu (4 yaca). CoBpeMeHHbIC HAYYHbIE
IIPEACTABIICHUS O TEOPUU CTPOECHUS OpraHndecKux coenuHenud A.M. bytieposa.
B3anmHoO€e BIMSHHE aTOMOB U TPYMI aTOMOB APYT Ha Apyra. OTian4une pa3andHbIX
TUIIOB TUOPUIU3ALNU. DIIEKTPOOTPULIATETLHOCTh ATOMOB YTJIEPO/a C
Pa3IMYHBIMU TUITAMH TUOpUAn3anuu. TpuBHalIbHAS U palliOHAIIbHAS
HOMEHKIaTyphl. TecToBble 3a1anus o Teme «CTPOEHUE OPraHUYECKUX
BEILIECTB.

Tema Nel. «XuMuueckue peakiiui B OpraHnueckoil Xumumy. (Suacos) Turbl
XAMHWYECKUX PEAKIMI B OPraHUYECKON XUMHUH. B3anMHO€e BIMsIHUE aTOMOB B
MOJIEKYJIaX OPraHUYECKUX coeqnHeHU. CONpsKEHHbIE CBS3H, MEXaHU3MBI
XUMUYECKUX peakuuid. TecToBble 3aaaHus 10 TeMe « TUIbl XUMHUYECKUX
peaKuii».

Tema Ne2. «YrneBomopob» (4 yaca). ['eneTnyeckast CBsi3b MKy OCHOBHBIMU
KJIaCCaMH yTJIEBOJOPOIOB. Pemenune u coctaBieHne yqanuMucs
CaMOCTOSITEJILHO CXEM IPEBpAIlCHUN yIiieBo10poaoB. Pemenue OBP peakiuii ¢
HEIpeaebHbIMU yrieBoaopogaMu. CocTaBieHUE AIEKTPOHHBIX 0alaHCOB.
CoctaB u npuMeHeHue HeTH, €€ poJib B 3KOHOMUKE CTPAHbI . DKOJIOTUYECKUE
po0JIeMBbl, CBsI3aHHBIE ¢ T0ObIYEH U epepaboTkoii HegTH. CocTaB u
MIPUMEHEHUE Ta3a U yIJisd, UX POJIb B SKOHOMHUKE CTPaHbl. JKOJIOTHUYECKHE
po0JIeMBbI, CBSI3aHHBIE C I0OBIYEH U mepepaboTKoM raza u yris. BeimonHenue
TECTOBBIX 3aIaHUM IO TEME « YTIEBOJOPOIBD .

Tema No3. «Criupthl. Denoub» (3 yaca). CpaBHEHHE CBOMCTB OJTHOATOMHBIX,
MHOT0AaTOMHBIX cnupToB. Binsiaue rpynnsl OH Ha (u3nyeckue u XuMudeckue
CBOICTBa oprannveckux BeniecTB. CpaBHEHHE CBOMCTB CIIUPTOB U (PEHOJIOB.
Pemenue OBP peakmuii co cniupramu. CocTaBieHUE JIEKTPOHHBIX 0aTaHCOB.
CocraBiieHHE CXEM B3aMMOCBSI3U MEXKIY YIIIEBOJAOPOAAMU, CIUPTAMU
,penomamu. TecToBsie 3amanus mo Teme «CrupThl. DEHOIIBI

.Tema Ned. «Anpaeruasl. Ketonsl. KapboHnoBbie kuciaotsl. XKupen» (84acon).
BnusHue aToMOB KHUCI0pOAa B MOJIEKYJaX ajdbIAeTruI0B, KETOHOB U ()eHOJIa.
CpaBHUTENbHAS AKTUBHOCTh XUMUYECKHX CBOMCTB aJIbJETUJI0B, KETOHOB, (heHOIIa
Y KapOOHOBBIX KUCIOT. Mexanu3Mm peakuuu steprudukannu. CocTaBlIeHHE CXEM
IEeHETUYECKOM B3aMOCBSA3U KUCIOPOACOAEpKAIIUX KIacCOB. OKHUCIUTENBHO-
BOCCTaHOBUTENbHbIE peakiuu . COcTaBIeHUE SIEKTPOHHBIX OAIaHCOB.



CocTaBieHue CXeM IeHETUIECKOM CBS3M MEXKy COCTMHEHUSIMH OPTaHUYECKHIX
BelecTB. TeCTOBBIC 3a/IaHUSI C YHACTHEM KUCIIOPOACOJAEPKAIIUX COSTUHEHUH.
Tema NeS. «YrneBoab» (3 yaca). Bapuantel oOpa3zoBaHus qucaxapuioB U3
MoHocaxapuaoB. [lonrmepsl Ha ocHOBE yriieBo10B. TecTrupoBaHue o Teme
«YTIIEBOIBI.

Tema Nob6. «AzoTcoaep:xaiine coeuHeHus» (7 4acoB). AMUHBI. AMUHOKHUCIIOTHI.
O6pazoBanue ounosisipHoro uoxa. [lomyueHue azorcoiepxanmux COeTMHEHUH.
CrtpykTypsl O6enkoB. [TomydeHue pa3amdHbIX KIIACCOB OPTaHUYECKUX
coeluHeHui. TecTupoBaHue 1Mo TeMe «A30TcoIepKalue COSTUHEHUS.
TecTupoBaHue 1Mo BceM KilaccaMm OpraHnueckoil xumuu. iTtoropoe 3ansrue.

11 KIIACC

Teopernueckne OCHOBBI XUMHHU XUMHUYECKUN 3JIEMEHT. ATOM. S 1po atroma,
U30TOMBI. DIEKTPOHHAsI 000JI0YKa. DHEPreTUUECKUE YPOBHU, MOTyPOBHHU.
ATOMHBIE OpOUTaNH, S-, p-, d- AeMeHThl. OCOOEHHOCTH pacnpeeIeHus
AJIEKTPOHOB MO OPOUTAIISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
OnextpoHHas KoHbuUrypamus atomoB. [lepuoanueckuit 3akon u [lepuonuueckas
cucremMa xumuieckux 3nemenToB . 1. MenneneeBa. CBsi3b IEpUOIUUECKOTO
3akoHa u [leproguyeckon cucTteMbl XUMUYECKHX d1eMeHTOB []. 1. Menneneesa ¢
COBPEMEHHOW TEOPUEN CTPOEHUSI aTOMOB. 3AaKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMHU IIPOCTHIX U CIOKHBIX BEIECTB MO
rpyIIaM ¥ IepruoiaM. 3Ha4€HHE NEPUOIUUECKOTO 3aKOHA B Pa3BUTUH HAYKHU.
CtpoeHue BemiecTBa. XuMudeckas CBa3b. BUIbl XUMHYECKOU CBSI3U
(koBaJIeHTHAs! HEMOJISIPHAS U TIOJIApHAs, MOHHAS, METAITUYeCcKas ). MeXxaHu3MbI
00pa30BaHUs KOBAJIEHTHON XUMUYECKOU CBSI3M (OOMEHHBINH IOHOPHO-
aKuenTopHsiii). BogoponHas cBsa3b. BaneHTHOCTh. DNEKTPOOTPUIATENBHOCTb.
Crenenb okucieHusa. MIoHbl: KaTHOHBI M aHHOHBI. BeliecTBa MOJIEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSIHCTBA COCTAaBa BENIECTBA. THUIIbI
KPUCTALTNYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIA
KpUCTAIUTMYECKOU pemETKU. [ToHsTHEe 0 mucniepcHbIX cucTemax. ICTUHHBIE U
KOJUIOMIHBIE pacTBOPHI. MaccoBasi 10711 BemiecTBa B pactBope. Kiaccudukanus
HEOpPraHUYeCKHUX coennHeHn. HoMeHkiatypa HeOpraHn4ecKnx BEIIECTB.
['eHeTHyeckas CBsI3b HEOPTraHUYECKUX BEIIECTB, MPUHAJJICKAIUX K Pa3IUYHbIM
Kj1accaM. XuMuueckast peakiusi. Kinaccupukaius XuMHUUeCKUX peakiivii B
HEOPraHUYE€CKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAaHEHHSI MACChI BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUU NMPU XUMUUYECKUX PEAKIIUSX.
CKOpOCTh peakinu, e€ 3aBUCUMOCTb OT pa3Iu4HbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4eckoe paBHoBecrue. MakTopsl, BIUSIOMINE HA COCTOSHUE



xumuyeckoro paHosecus. [Tpunmun Jle [larense. DnexkTpoimTuyeckas
nuccornualysi. CuiabHbIe U cllabbie AMeKTPoauThl. Cpesla BOAHBIX pACTBOPOB
BEILIECTB: KHUCJasi, HEUTpanbHas, menodHas. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. DKCIEPUMEHTATbHBIE METOAbI U3yUEHHS BEIIECTB U UX MPEBPAILICHUIN:
neMoHcTpanus Tadmul «Ilepuoanueckas cuctema XuMu4eckux anemeHTos /1. U.
MenpeneeBay, U3y4yeHUE MOJIeNIEN KPUCTANINYECKUX PEMIETOK, HAOIIOAEHUE U
OMMCaHKE IEMOHCTPALIMOHHBIX U JIJAOOPATOPHBIX OMBITOB (Pa3i0KEHHE
IIEPOKCH/IA BOJOPO/IA B IPUCYTCTBUHU KaTaIU3aTOPa, ONPEIEICHUE CPEIbI
pacTBOPOB BEWIECTB € MTOMOUIBI0 YHUBEPCAIBHOTO UHIUKATOPA, PEAKIUN
MOHHOTO 00OMEHA), MPOBEJCHUE MPAKTUUECKON paboThl «BiausHuEe pa3IMuHbIX
(bakTOpOBHA CKOPOCTh XMMHUYECKOU peakiumny. Pacuérubie 3agaun. Pacuérel no
YPaBHEHUSIM XUMUYECKUX PEAKIIUH, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€Thl C MCTOJIB30BAHUEM NOHATHS «MACCOBAs JOJISI BELIECTBAY.
Heoprannueckas xumuss Hemeramsl. [lonoxxenne HemeTanios B
[Teproanueckoii cucreme xumnuecknx 3nmemeHToB . 1. Menneneesa u
OCOOEHHOCTH CTPOCHHS aTOMOB. DPU3MUYECKHE CBOMCTBA HEMETAIIJIOB.
AmoTponus HeMeTaJIOB (Ha mpuMepe KUciopoa, cepol, pocdopa u yriepoaa).
XUMHYECKHE CBOMCTBA BaXKHEHIITMX HEMETAJUIOB (TaJIOT€HOB, CEPHI, a30Ta,
dbocdopa, yraepona u KpeMHUS)U UX COSTUHEHUH (OKCUIOB,
KHCIJIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX coequHeHui). [Ipumenenue
BOXHEUIIINX HEMETAIUIOB U UX coeauHeHni. Meramibl. [lonoxenne MeTauioB B
[lepnogmueckoi cucreme xummnyeckux aneMeHToB J[. M. Menneneesa.
OcoOEHHOCTH CTPOCHUS IICKTPOHHBIX 000JI0YeK aTOMOB MeTallioB. O01ue
busnueckue cBoiicTBa MeTauioB. CIiaBbl METAILIOB. DJIEKTPOXUMUYECKHUM PSiT
HaIpPsKEHU METauioB. XMMUYECKUE CBOMCTBA BaKHEUIIINX METAJJIOB (HATPUH,
KaJIMH, Kb, MAarHUM, aIFIOMAHAM, [IUMHK, XPOM, JKeJIe30, MEJIb) U UX
coenuHeHuid. O6mme cnocoObl NOJydeHHs] MeTAILIOB. [IpuMeHeHrne MeTaiioB B
OBITY U TEXHUKE. DKCIIEPUMEHTAJIbHBIC METO/IbI U3YUYEHUS BEIIECTB U UX
MpEeBpAaIlCHU: U3yUYeHHUE KOJUIEKIMU «MeTallIbl U CIUIaBbl», 00pa3IoB
HEMETAJUIOB, PEIICHUE SKCTICPUMEHTAIILHBIX 3a/1a4, HAOIIOICHUE U OTIMCAHNE
JEMOHCTPAIMOHHBIX U 1a00PaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA
AJIOMUHHS C PACTBOPAMU KHUCIIOT Y LIEJIOYEN, KAUECTBEHHBIE PEAKIIMU Ha
KaTHOHBI MeTaJuIOB). PacuérHrle 3agaun. PacuéTel Macchl BelecTBa MM 00bEMA
ra3zoB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, pacYEThl Macchl (00BEMA, KOJTMUYECTBA
BEIIIECTBA) MIPOIYKTOB PEAKIIUU, €CIIM OJHO U3 BEILIECTB UMEET MPUMECH. XUMUS
U JKU3HBb POJb XMMUU B 00€CIICUEHNUN YKOJIOTUYECKOM, SHEPTETHUECKON U
MUIIEBOI 0€30MaCHOCTH, PAa3BUTUN MEIUIIUHEL. [[OHSITHE 0 HAyYHBIX METOaX



MO3HAHUS BEIIECTB M XUMUYECKUX peakiuid. [IpencraBiennst 00 00X HAyIHBIX
MPUHITUIIAX MPOMBIIIJICHHOTO MOJYYeHUs BaXKHEHIIIMX BeIeCTB. UenoBeK B MUpe
BEIIECTB U MAaTEPHUAJIOB: BaXKHEUIIINE CTPOUTEIbHBIC MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTEpHUalibl, KPACKU, CTEKJIO, KEpaMUKa, MaTEPUaIbI JJIs
ANEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MUHEPAIbHBIE YI00pEHUSI.
Xumus 1 310pOBbE YETIOBEKA: MTPaBUJIa UCIIOIb30BaHUS JIEKAPCTBEHHBIX
IpenaparoB, IpaBuiIa 0€30MaCHOTO UCIIOIB30BAHUS MTPENAPaTOB OBITOBON XUMHUHU
B IMOBCEIHEBHOW KU3HU. MeXIpeaMeTHbIE CBsA3U. Peanu3anus MexnpeIMeTHbIX
CBSI3€H MPHY M3YyUCHHUH OOIIeH U HEOPraHUYECKOM XUMHH B

1 1kmacceocymiecTBIsSETCS Yepe3 UCIO0JIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAYYHBIX TTOHATHUH, TaK U MOHATUN, SBISIONIMXCS CUCTEMHBIMU JIJI OTICJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IKKIa. OOII1e eCTECTBEHHO-HAYYHbIE
MOHATHUS: HAYYHBIA PaKT, TUTIOTE3a, 3aKOH, TEOPUSsl, aHAJIN3, CHHTE3,
KJ1accuuKaius, nepuoJuIYHOCThb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE,
u3MepeHue, sipienue. dusuka: Matepusi, JHEPrus, Macca, aToM, SJEKTPOH,
MPOTOH, HEUTPOH, HOH, U30TOII, PAIUOAKTUBHOCTD, MOJICKYJ1a, SHEPTeTUYCCKUI
YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIeCTBa, (PU3NUYECKUE
BEJIMYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTh. BUOJIOTHS: KI€TKa, OpraHu3M,
’KOCHUCTEMA, Orocdepa, MaKpo- U MUKPOIJIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B
opranusme. ['eorpadusi: MuHepasbl, TOPHBIE OPO/IbI, TOJE3HbIE UCKOTIAEMBIE,
TOIUJIMBO, PeCypChl. TEeXHOJIOTHS: XUMUUYECKasi MPOMBIILIEHHOCTb, METAJLTYpTHsl,
MPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPUAJIOB, CEILCKOXO3SIMCTBEHHOE
MIPOM3BOJICTBO, MHIIIEBAs TPOMBIIICHHOCTD, (papMalieBTHIeCKast
MIPOMBIIIJIEHHOCTh, TPOU3BOACTBO KOCMETHYECKHUX ITPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€pUAJIOB, JICKTPOHHAS MPOMBIIIIJICHHOCTD,
HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMMHOCTHBIE PE3VJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS
OOYYarOIIIMMHUCS TIPOTPAMM CPETHEr0 0011Iero 00pa3oBaHusl (JITYHOCTHBIM,
MeTanpeIMETHBIM U MPEeAMETHBIM). HayuHo-MeToanueckoit OCHOBOM IS
pa3pabOTKy TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IIPOrPAMM CPEIHETO 00IIEro
o0pa3oBaHuUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN NOAX01. B cooTBeTCTBHM €
CUCTEMHO-IEATEIbHOCTHBIM MOJX0J0M B CTPYKTYpP€ JTUYHOCTHBIX PE3yIbTaTOB
OCBOCHHUSI MpeaMeTa « XUMUS» Ha YPOBHE CPETHEro 0011ero 00pa3oBaHus
BBIJICJICHBI CJIETYIOUIUE COCTABIISIONINE: OCO3HAHNE 00YUYaIOIUMHUCS POCCUICKON
TpaXXTaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITETFHOCTH U CAMOOTIPEIEIICHUIO ;HATNYNE MOTHBAIIMH K O0YUCHHIO;
L[eJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM TMYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX TpaauLuii 0a30BOM HAYKH XUMUH;
TOTOBHOCTB U CIIOCOOHOCTh 00YYaIOIINUXCSl PYKOBOJICTBOBAThHCS B CBOEH
JESITEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYIIIUMU 1IEIOCTHON
CHCTEME XMMHUECKOTO 00pa30BaHusl; HATMYHE MPAaBOCO3HAHUS DKOJIOTUYECKOM
KyJBTYpPbI i CIIOCOOHOCTH CTaBUTH IIETTH M CTPOUTD KU3HECHHBIC TIIaHbI.
JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS MpeAMETa « XUMHU JOCTUTAIOTCS B
eIMHCTBE yU4eOHOW U BOCTIUTATEIHHOMN JEATEIHLHOCTH B COOTBETCTBHH C
I'YMaHUCTHUYECKUMU, COLIUOKYIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSAMU U HJiealaMHi POCCUHCKOTO I'paXk/1aHCKOTr0 00LIecTBa, MPUHITHIMU B
o011ecTBe HOpMaMU U MPaBUIIAMU MOBEJEHUS, CIIOCOOCTBYIOIIUMHU MTpOLieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBJICHUS JTMUYHOCTU
oOyuatonuxcs. JIMUHOCTHBIE Pe3yIbTaThl OCBOCHUS MTPEAMETa K XUMHUSD)
OTpaXkaroT C(HOPMUPOBAHHOCTH OIBITA [TO3HABATEILHON U MPAKTUYECKON
JESTEIIbHOCTH 00YJarOIIMXCS TI0 PeaTn3allii MPUHSTHIX B 00IIECTBE IICHHOCTEH,
B TOM YHCJIE B YacTHu:|) rpa’kJaHCKOTO BOCIIUTAHUS: OCO3HAHUS 00yUYaIOLIUMUCS
CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBOTIOPSIKY; TIPEACTABICHHS O COITUATBHBIX HOPMAX M MPaBHUIIaX
MEKIIMYHOCTHBIX OTHOIIIEHUH B KOJIJIEKTUBE; TOTOBHOCTH K COBMECTHOM
TBOPUYECKOH IEATETHHOCTHU TMPHU CO3/IaHUN YUEOHBIX MPOCKTOB, PEIICHUHN YIEOHBIX
Y TIO3HABATENbHBIX 33724, BHIMOTHECHUNA XUMHUECKUX dKCTICPUMEHTOB;
CTIOCOOHOCTH MMOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI
JIPYTUX MPU aHAIN3E PA3JIMYHBIX BUAOB YUYCOHOU AEATEIHHOCTH;2)
NaTPUOTHYECKOTO BOCIIMUTAHUS: IEGHHOCTHOTO OTHOILIEHUSI K UCTOPHUUECKOMY U
HAyYHOMY HACIJIeJIUI0 OT€YECTBEHHON XUMUU; YBAXKEHUS K MPOIIECCY TBOPUECTBA



B 00J1aCTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, UYTO
JOCTHKEHUSI HAYKH €CTh pe3yJIbTaT JIUTEIbHBIX HAOIMIOACHUH, KPOITOTIMBBIX
HKCIIEPUMEHTAILHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB;
MHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIOJYUEHHUH U MOCJIEIYIOIEM aHATIN3e
uHGOpPMAIIMHU O TIEPETOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMHH;3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS: HPABCTBEHHOTO CO3HAHMUS,
ATHYECKOT0 TIOBE/ICHUS; CIOCOOHOCTH OLIEHUBATH CUTYAIlH, CBSI3aHHBIE C
XUMHYECKUMH SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MOBECHUE U MOCTYIKHA CBOMX TOBAPUIIEH C MO3UIUN HPABCTBEHHBIX U MPABOBBIX
HOPM U OCO3HAHUE MOCIEICTBUMN 3TUX MOCTYINKOB;4) GOPMUPOBAHUS KYJIbTYpPbI
3I0POBbS: MOHUMAHUS [ICHHOCTEHN 3I0pPOBOTO U OE30M1aCHOT0 00pasa KU3HU,
HEO0OXOMMOCTH OTBETCTBEHHOI'O OTHOILLEHUSI K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO; COOIIOACHUS MPAaBUII 0€3011aCHOTO 00paIIeHUs C
BEIIECTBAMH B OBITY, IOBCEHEBHOW KU3HU UB TPYIOBOM NEATEIHHOCTH;
NOHMMAaHUS EHHOCTHU MPaBUJI UHAUBUIYaJIbHOTO U KOJUIEKTUBHOIO O€30MacHOTO
MOBEJICHUS B CUTYaALUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH; OCO3ZHAHUS
NOCJIEACTBUM U HENPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aNKOTOJIs,
HapKOTUKOB, KYpEHHs);5) TPYAOBOTO BOCIIUTAHUSA: KOMMYHUKAaTUBHOM
KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIBCKON e TEIbHOCTH, OOIIIECTBEHHO
MOJIE3HOM, TBOPUECKOH M IPYTUX BUIAX JESITEIbHOCTH; YCTAHOBKH HAa aKTHUBHOE
y4acTHe B PEUICHUH MPAKTUIECKHUX 33714 COIIMATbHOW HAITPaBICHHOCTH(B
paMKax CBOEro Kjacca, IIKOJIbl);UHTepeca K MPaKTUYECKOMY U3yUEHUIO
npogeccuil pa3InyHOro poja, B TOM YUCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX
3HAHUU TI0 XUMHH; YBAXEHUS K TPYLY, JIOIIM TpyAa U pe3ybTaTaMm TPYJ0BOH
NeSITeIbBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAIbHON
TpaeKTopuu 00pa3zoBaHus, Oy aylIei mpodeccuu U peanu3aluu COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUH,
WHTEPECOB U NMOTPEOHOCTEHN 00111eCTBA;6) SKOJIOTHYECKOT0 BOCITUTAHMUS:
HKOJIOTUYECKH 11€JIECO00PAa3HOr0 OTHOIIEHUSI K MPUPOE, KaK UCTOYHHUKY
CYLIECTBOBAHMS KU3HU Ha 3eMJie; MIOHUMaHUS TJ100aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOJIEM, BIUSHUSI S5KOHOMUYECKUX MPOLECCOB HA COCTOSTHUE
IPUPOJTHON U COLIMATILHOM CpeJibl; 0CO3HAHUSI HEOOXOAMMOCTH UCTIOIb30BaHUS
JTOCTHKEHUH XUMUH JJIsI PEIICHHUS BOIIPOCOB PAIlMOHATILHOTO
MIPUPOIOTIONB30BAHUS; aKTUBHOTO HEMPHUSATHUS ACUCTBUN, PUHOCSIINX BPET
OKpY’KaroIen MpUPOTHON cpesie, YMEHHUS MPOTHO3UPOBATH HEOIAroNprsTHEIC
HKOJIOTUYECKUE TIOCTIEICTBUS MPEANPUHUMAEMbIX JEHCTBUI U MPEI0TBpAILaTh
UX; HaJIM4Us Pa3BUTOrO SKOJIOTHYECKOTO MBIIIICHUS, SKOJIOTHYECKOM KYIbTYpHI,



OMbITA JAESTENIBHOCTU HKOJIOTUYECKON HATIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMU B ITIO3HABATEIILHON, KOMMYHUKATUBHOW M COLMATIbHOM
IPAKTHKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITh UJICOJIOTUN
xeMo(hoOuu;7) IEHHOCTH HAYYHOTO MO3HaHUs :C(hOPMUPOBAHHOCTH
MHPOBO33PEHNUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U
OOIIIECTBEHHOM MPAKTUKH ;IIOHUMAHUS CIEIU(DPUKN XUMUU KaK HayKd, OCO3HAHUS
e€ ponu B GOPMUPOBAHUHN PALMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH
[EJIOCTHOTO MIPEICTAaBICHHS 00 OKPYKAIOLIEM MHUPE KaK O €IMHCTBE IPUPOJIBI U
4eJI0BEKA, B IO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEN U PELIEHUH NTPOOIeM
COXPaHEHUs IPUPOJIHOTO paBHOBECHS; YOEKIEHHOCTH B 0COO0M 3HAUMMOCTH
XUMHH I COBPEMEHHOW LIMBUWIIM3ALMU: B €€ TYMaHUCTHUYECKON HAIPaBIECHHOCTH
Y BaKHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MATEPUATILHOMN KYJIBTYpPbI, pELICHUN
I00aNBHBIX IPOOJIEM YCTOMYHMBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM U SKOJOTUYECKON 0€301aCHOCTH, B Pa3BUTHH
MEJUILUHBI, 00ECIIEYUEHUH YCIOBUI YCIEITHOTO TPYAa U SKOJIOTUYECKU
KOM(pOPTHOM KMU3HU KaKIOTO WieHa OOLIeCTBa; €CTECTBEHHO-HAYYHON
I'PaMOTHOCTH: IOHMMAHHMsI CYITHOCTH METOJOB IIO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BaTh MOy4aeMble 3HAHUS JIJIS
aHanu3a U OOBSCHEHUS SABJICHUI OKPY>KAIOIIEr0 MUpPa U MPOUCXOIAIINX B HEM
U3MEHEHUH, yMEHUs JIeJaTh 00OCHOBAaHHbBIE 3aKIIOYEHUSI HA OCHOBE HAYUHBIX
(aKTOB U UMEIOIIMXCA JAHHBIX C LENbI0 MOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CAMOCTOSITEBHO UCIIOIB30BATh XUMUUYECKUE 3HAHMS JIJIS1 PEILICHUS
npo0JieM B peasibHBIX )KMU3HEHHBIX CUTYalUsIX; MHTEpeca K MO3HAHUIO U
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO, K AaKTUBHOMY IOJIYYEHUIO
HOBBIX 3HAHUM 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;
MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodeccuoHaaIbHOM
JEATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YIEOHOTO MpeaMeTa « XUMHUS Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIIOYAIOT: 3HAYUMBIC IS
dbopMUpOBaHUSI MUPOBO33PEHUS 00YYAIOIINXCS MEKAUCITUTIITHHAPHBIE
(MexTpeAMeTHbIE )00IIeHaAYYHbIE TTOHSTHSI, OTPAXKAIOIIHE 1IEJIOCTHOCTh HAYYHOMN
KapTUHBI MUPA U CICIIU(UKY METOAO0B MO3HAHUS, UCTIOJIH3YEMBIX B
€CTECTBEHHBIX HayKax (MaTepHusi, BEIECTBO, SHEPI s, IBJICHUE, MPOLIECC,
CUCTEMa, HAYYHBIN (paKT, TPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCJIeI0BaHNE, HAOMIOACHUE, M3MEPEHHE, SKCIIEPUMEHT U



JpyTue);yHUBepcaabHble yueOHbIe NeCTBUS (TI03HABATEIbHBIE,
KOMMYHHKaTUBHbIE, PETYJISTUBHBIE), OOecIeunBaronme GopMupoBaHue
(YHKIIMOHAJIBHOW I'PaMOTHOCTH M COLIMAJIbHOM KOMITIETEHIIUU 00yYaroInuXcs;
CHOCOOHOCTh 00YYaIOIIMXCSl UCII0Ib30BaTh OCBOEHHBIE MEXKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YUEOHbIE ACHCTBUS B
ITIO3HABATEJIbHOM U COLMAJILHOM ITpaKTUKe. MeTanpeIMeTHbIE pe3yJIbTaThl
OTpaXkaroT OBJIA/ICHHE YHUBEPCAJIbHBIMHU YUYEOHBIMU [T03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU AeicTBUAMU. OBlIaJIeHNE
YHHUBEPCAJIbHBIMU yUE€OHBIMU NIO3HABATENIbHBIMU JICHCTBUSIMU: | ) Oa30BbIE
JIOTHYECKHE IEHCTBUS: CAMOCTOSITENIbHO (POPMYIUPOBAThH U AKTYaIU3UPOBATH
npo0JieMy, BCECTOPOHHE €€ pacCMaTpPUBaTh; ONPEAEIATH LENIN AESITEIbHOCTH,
3aJ1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHXKEHHS, COOTHOCUTD PE3YJIbTaThl
NESATEIbHOCTH C IMOCTaBJICHHBIMHU LIEJIIMH; UCIIOJIb30BaTh IPYU OCBOEHUY 3HAHUU
MPUEMBI TIOTUYECKOTO MBIIIEHUS — BBIACIATh XapaKTEPHbIEC TPU3HAKU OHITHIA
Y YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJb30BATh COOTBETCTBYIOLINE OHATHUS
111 OOBACHEHUS OTJCNbHBIX (DAKTOB U SIBJICHUI; BBIOUPATh OCHOBAHUS U
KpUTEPUU AJIs1 KJIACCU(PUKAIIMHU BEIIECTB U XUMUYECKUX PEaKIUii; yCTaHABIMBATh
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXAY U3Y4aeMbIMH SIBIICHUSIMU; CTPOUTH
JIOTUYECKUE pacCyKJeHUs (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 aHAJIOTUN),
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBJICHUSIX,
(GbOopMyIMpPOBATH BHIBOJIBI M 3aKIIOYEHUS; IPUMEHATDH B MPOIECCE TO3HAHUS,
UCIIOJIb3YEeMbI€ B XUMUU CUMBOJINUECKHE (3HAKOBBIC) MOJIEIH, MPEOOPa30BbIBAThH
MO/ICJIbHBIE TIPEJICTABICHNS — XMMUYECKUH 3HAK (CHMBOJI) 3JIEMEHTA,
XuMHuueckas Gpopmyna, ypaBHEHHE XUMUUYECKOM peakluy — MPU pelieHnn
y4eOHBIX MO3HABATEIbHBIX U MPAKTUUECKUX 33]1a4, IPUMEHSTh Ha3BaHHbIE
MOJIEJIBHBIE TIPEICTABICHUS ISl BBISIBICHHS XapAKTEPHBIX MPU3HAKOB U3y4aEMbIX
BEILECTB U XUMUYECKUX peaKInil. 2) 6a30BbIe UCCIEAOBATENbCKUE ACHCTBUS:
BJIJI€Th OCHOBAMH METOJI0OB HAYYHOTO NTO3HAHUS BEIIECTB U XUMUYECKUX
peakiuii; GopMyIHpoOBaTh LETU U 337]a4H UCCIIEOBaHUS, UCIIOIb30BaTh
MOCTaBJICHHBIEC U CAMOCTOSITENILHO C(HPOPMYITHPOBAHHBIE BOMPOCH B KAYECTBE
MHCTPYMEHTA MMO3HAHUS U OCHOBBI JJ1s1 ((OPMUPOBAHMS TUIIOTE3bI IO MTPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHI; BIIa/I€Th HABBIKAMU
CaMOCTOATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS YYEHUUYECKHUX IKCIIEPUMEHTOB,
COBEPILIEHCTBOBATh YMEHHUS HA0II0aTh 32 XOJI0M MPOIECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATh €0 Pe3yabTaT, POPMYIUPOBATH 0OOOIIEHUS U BBIBOIbI
OTHOCHUTEJBHO IOCTOBEPHOCTH PE3YIIBTATOB UCCIIEIOBAHMS, COCTABIATh
00OCHOBaHHBIN OTUET O MPOIEIaHHON paboTe; MPUOOPETaTh OMBIT YUEHUYECKOM
UCCIIEIOBATENLCKON U MMPOSKTHOM AESITEIbHOCTHU, POSBISATH CIIOCOOHOCTD U



TOTOBHOCTbH K CAMOCTOSITEIbHOMY ITOMCKY METOOB PEIICHNUS PAKTHUECKUX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MMO3HaHuUs. 3) paboTa ¢ HHPOpMaIUEi:
OpPUEHTHPOBATHCS B PA3JIMUYHBIX HCTOUHUKAX UHPOpPMAIMK (HAyYHO-TIOMYJIsipHast
JUTEpaTypa XUMHUYECKOTO COAECpPKAHMsI, CIIPaBOYHBIE TOCOOUS, pECYPCHI
WuTepHeTa), aHanu3upoOBaTh HHPOPMAIUIO PATUYHBIX BUAOB U HopM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD; (HOPMYIHPOBATH 3aPOCH U MPUMEHSThH Pa3InYHbIC
METO/IbI TIPH MIOMCKE U 0TOOpEe HHPOPMAITIH, HEOOXOTUMOM IS BHITTOJTHEHUS
y4eOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA; TPUOOPETATh OIBIT UCIOJIB30BaHNUS
MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U Pa3IMYHbIX TOMCKOBBIX
CUCTEM; CaMOCTOSTEIbHO BEIOMPAaTh ONTUMAIIbHYIO (POPMY MPEACTABICHUS
uH(popmanuu (cxeMsbl, rpaduKH, T1arpaMmbl, TaOJIULbI, PUCYHKU U
JPYTHUE);UCI0JIb30BaTh HAYUHBIN SI3bIK B KQUE€CTBE CPEACTBA IIPHU padoTe ¢
XUMHUYECKON MH(POPMALIMEN: TPUMEHITh MEXIPEIMETHbIE ((PU3HMUECKHUE U
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;
UCIIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA
HarnsgHocTy. OBllaZieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU J€HCTBUSIMHU:
3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYkK/IaeMOM TEMbI B XO/1€ TUAJIOTA W/UIH
JUCKYCCHUH, BBICKA3bIBaTh UIeH, GOPMYITUPOBATH CBOM MPEAIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS NPEJIOKEHHOMN 3a/1a4M; BBICTYNATh C IPE3eHTaluen
pE3yNbTATOB MMO3HABATEIBHOU JEATEIbHOCTH, MOTYYEHHBIX CAMOCTOATEILHO UM
COBMECTHO CO CBEPCTHHUKAMH TMPH BBHITTOJIHEHUU XUMUYECKOTO IKCTIEPUMEHTA,
IPAKTUYECKON pabOThI MO UCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peaiin3anuy yueOHoro mpoekta u (opMyJIMpoBaTh BHIBOJIBI IO Pe3yIbTaTam
NPOBEAEHHBIX UCCIIEI0BAHUM MMYTEM COIIACOBAHUS MO3UILIMNA B X0J€ 00CYXKACHUS
u obMeHa MHeHUIMU. OBJa/ieHne YHUBEPCAIbHBIMU PErYISTUBHBIMU
JEUCTBUSMU: CAMOCTOSATEIBHO IJIAHUPOBATh U OCYILIECTBIISTH CBOIO
MO3HABATEIIbHYIO JEATEIbHOCTD, ONpeaesisa e€ eu U 3a7ja4k, KOHTPOJIUPOBATh
U 110 Mepe He0OXOUMOCTH KOPPEKTUPOBATh MIPEAJIaraeMblii alTOPUTM JICHCTBUIA
IIPU BBITIOJHEHUH YU€OHBIX U HCCIIEI0BATEIbCKUX 3a/1a4, BIOMpaTh Hanbosee

3¢ (deKTUBHBIN CIOCO0 UX PEIICHHUs ¢ YYETOM IMOJTyUYeHUsI HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIHUAX; OCYILIECTBISATh CAMOKOHTPOJIb CBOEH
JIESITEIbBHOCTH Ha OCHOBE CaMOaHaIM3a U CaMOOLIEHKH.

I[TPEAMETHBIE PE3VYJIBTATHI

[IpeameTHBIC PE3yNbTaThl OCBOCHMSI Kypca «O01mast 1 HeOpraHUYECKask XUMUSDH)
OTpaxaroT: ChOPMUPOBAHHOCTH MPECTABICHUI: O XUMUYECKON COCTABJISIFOIIIECH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHH B MIO3HAHUU SIBJICHUN



IpPUPOBI, B (DOPMUPOBAHUH MBIITUICHHS M KYJIbTYPBI TUYHOCTH, €€
(GyHKIHMOHATIBLHOW IPAaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS PAKTUUYECKUX
3aJ1a4y ¥ 9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHON CPEJE; BIIAICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpask BKJIFOUAET:
OCHOBOTIOJIAraloIINe NOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d-
ANIEKTPOHHBIE OPOUTATIU ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM,
BAJICHTHOCTb, 3JIEKTPO OTPUIATEILHOCTb, CTEIIEHh OKUCIICHUSI, XUMUYECKasl CBS3b
(KOBaJIeHTHas, MOHHAs, METAJUTMYECKAsl, BOJAOPOAHAS ), KPUCTAIIIMYECKAS
pelETKa, TUIIBl XUMHYECKUX PEAKIIM, paCTBOP, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJUTUUECKAS] IUCCOLMALUS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOMN peakIni, XMMUYECKOe PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHs
AIEKTPOJUTUYECKON TUCCOUAIMY, TTIeproandeckuil 3akoH /. . Menneneena,
3aKOH COXPAaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MIPEBPAICHUS YHEPTUU
MIPU XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CAMBOJIUYECKUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JISKAIINE B OCHOBE TOHUMAHUSI IPUUUHHOCTH U
CUCTEMHOCTH XMMUYECKHX SBJICHUM, (DAKTOJIIOTUYECKHUE CBEJACHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUHU U O€30MaCHOM HCIIOIb30BAHUN BAXKHEUIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,
c(hOpMUPOBAHHOCTh YMEHHUI BBISIBIISITH XapaKTEPHbIC MPU3HAKU TTOHSATUH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOLINE MMOHATHS TIPU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MpeBpalieHuit; chopMUPOBAHHOCTD
YMEHUM UCTO0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs (hopMyJT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMil, CACTEMAaTHUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHabHbIE Ha3BAHUS OTAEJIbHBIX HEOPTAHUYECKUX BEILIECTB
(yrapHblii Ta3, YIJIEKUCIBINA a3, aMMUaK, raiéHasi U3BECTh, HeTal¢Has U3BECTb,
MUTHEBAsI COJIA, MUPUT U APYTHE); CPOPMUPOBAHHOCTH YMEHUN OTIPEIEISATh
BAJICHTHOCTh M CTENEHb OKUCJICHUSI XUMUUYECKUX DJIEMEHTOB B COCIUHEHUSIX
Pa3IMYHOTO COCTaBa, BUJl XUMUUYECKOU CBS3MU (KOBAJICHTHAs, MOHHAS,
MeTaJlTndecKas, BOAOPOAHAS)B COCTUHEHUSX, TUM KPUCTAJUTMYECKON PEIIETKI
KOHKPETHOTO BEIlleCTBa (aATOMHAs, MOJIEKYJISIpHAsl, HOHHAS, METaJUIMYECKas),
XapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUN;
c(hOpMHPOBAHHOCTh YMEHHH YCTaHABIMBATH MPUHAIIC)KHOCTh HEOPTAHUIECKUX
BEII[ECTB T10 UX COCTaBY K OMPeeIEHHOMY KJIACCY/TPyIIe COeTMHEHHM (TTPOCThIe
BEIIIECTBA — METAJUIBl U HEMETAJLIbI, OKCUJIbI, OCHOBaHUSI, KUCJIOTHI, aM(OoTepHbIE
TUAPOKCHUJIBI, COJTHN); C(OOPMUPOBAHHOCTh YMEHHU PACKPBIBATH CMBICIT
nepuoauueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €T0O
CUCTEMATU3HUPYIONIYI0, O0BICHUTEIHHYIO ¥ MPOTHOCTUYECKYIO (DYHKITUY;
c(hOpMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh AJICKTPOHHOE CTPOCHUE aTOMOB



XUMHUUYECKUX 31eMeHToB 1 —4 nepuooB [leproanyeckoin CUCTEMbI XUMUYECKUX
anemenToB /. 1. MenneneeBa, ucnonb3ysi HOHITUSIKS-, P-, d-DJIIEKTPOHHBIE
opOUTANINY, «IHEPIETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB U UX COCAMHEHH 10 IepHoiaM U Tpymnam
[leprognueckon cuctemMbl XUMUYECKHUX d1eMeHTOB [[. . Menneneena;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTePU30BaTh (OMHUCHIBATH) OOINE XUMUICCKUC
CBOMCTBA HEOPTraHUYECKUX BEUIECTB PA3JIMYHbBIX KJIACCOB, IOATBEPKIAThH
CYILLIECTBOBAHHNE T'€HETUYECKOM CBSA3M MEXI1y HEOPraHUUECKUMHU BEILIECTBAMMU C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITH;
c(hOpMHUPOBAHHOCTh YMEHHUS KJIACCU(UIIUPOBATH XUMHUUECKUE PEAKIIUH TI0
Pa3IMYHBIM MPU3HAKAM(YUCIIY U COCTaBY PEAarupyrouX BEIIECTB, TEINIOBOMY
ety peakiuu, N3BMEHEHUIO CTENEHEW OKUCIICHUS AJIEMEHTOB, 00paTUMOCTH
peaKkIuy, y4acTHIO KaTaau3aropa);coOpMUPOBAHHOCTh YMEHUN COCTABIIATh
YpaBHEHUS PEaKIMi pa3IuYHBIX TUIIOB, MOJHBIE U COKPAIIEHHBIE YPAaBHECHUS
peakIuii HOHHOTO 0OMEHA, YUUThIBasK YCIOBUS, TPU KOTOPHIX ATU PEAKIIMHU YT
710 KOHIIa; COPMUPOBAHHOCTh YMEHHM MPOBOUTH PEAKIIUH, TOATBEPKIAIOIINE
KAUYE€CTBEHHBIN COCTAB PA3JIMYHbIX HEOPTAHUYECKUX BEILIECTB, pACIO3HABAThH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BEILECTB; C(POPMUPOBAHHOCTh YMEHUIN PACKPBIBATh CYITHOCTh OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUI MTOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ATUX peaKluil; cCHOPMUPOBAHHOCTh YMEHUIN OOBSICHSTH 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKOHN peakiuu OT Pa3InyHbIX (PaKTOPOB; XapaKTep CMEIICHUS
XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEITHETO BO3ACHCTBUS (IPUHIUIT
Jle laTenne); chopMUPOBAHHOCTH YMEHHM XapaKTePU30BaTh XUMUYECKUE
MIPOIIECCHI, JIEXKAIME B OCHOBE MPOMBILIIJIEHHOTO MOTYYEHHS] CEPHOU KUCIIOTHI,
aMMUaKa, a Takxke cpopMUPOBAHHOCTD MPEACTABICHUN 0000IINX HAYYHBIX
MPUHIUANAX U SKOJIOTMYECKUX MPpoOieMax XUMUUECKOTO ITPOU3BO/ICTBA;
c(hOpMUPOBAHHOCTh YMEHHI IPOBOJIUTH BRIUUCIICHHS C UCTIOIH30BAaHUEM
MOHSITHUS «MaccoBasi J10J1s1 BEUIECTBA B PACTBOPE», 00BEMHBIX OTHOILLIEHUH Ta30B
MIPY XUMUYECKHUX PEAKIIUIX, MACChI BEIIECTBA MK 00bEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU O0BEMY OJTHOTO U3 YUACTBYIOIINX B PEAKIINH
BEIIECTB, TEIIOBOTO d(hPeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MACCHI
BEIIECTB, IPEBPAIICHUS K COXPAHECHUS SHEPTUH; CHOPMUPOBAHHOCTh YMEHUM
cOOJII01aTh MIpaBuJIa MOJb30BAHMS XUMUUYECKOU MOCYI0HM U J1abOpaTOpPHBIM
00OpyZ0OBaHUEM, a TAKXKE MpaBHIia 0OpALIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU T10 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OIBITOB;
c(hOpPMHUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BHITIOIHSATH XUMUYECKUN
HKCIIEPUMEHT (Pa3JI0KEHUE NEPOKCUIA BOJOPOA B IPUCYTCTBUM KaTaJIn3aTopa,



OIPEEIIEHUE CPEbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIIBHOIO
UH/IMKATOpa, BIMSHUE PA3IMYHbIX (DAKTOPOB HAa CKOPOCTh XUMUYECKON PEaKINH,
pEaKUMUUOHHOTO 0OMEHa, KaueCTBEHHBIE PEaKluu Ha cysb(ar-, kKapOoHaT- U
XJIOpU-aHUOHBI, HA KATHOHAMMOHHSI, PELLIEHUE SKCIIEPUMEHTAJIbHBIX 33]1a4 I10
TemaMm «MeTamey 1 «HemeTanssl») B COOTBETCTBUH C MPaBUIAMHU TEXHUKU
0e30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMM U JJAOOPATOPHBIM 000pYAOBaHUEM,
IPEJICTaBIISITh PE3YJIbTaThl XUMHUUECKOTO IKCIIEPUMEHTa B (hOpMe 3arncu
YpaBHEHUN COOTBETCTBYIOIIUX peakluil U (OpMyIUpPOBATh BEIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB; C(HOPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH
XMUMHYECKYI0 MH(POPMALUIO, IOTYyYaeMYIO U3 pa3HbIX HCTOUHUKOB (CpeacTBa
MaccoBOM KOMMYHUKalMu, HTEpHET U 1pyrux);cHOpMUPOBAHHOCTh YMEHUN
cOOJII01aTh MTPaBUIa KOJOTHUYECKH 11eJ1eCO00Pa3HOro MOBEAEHUS B ObITY U
TPYJOBOM IEATEILHOCTH B LESIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOLIEH
IPUPOIHON Cpefibl, 0CO3HABATH OMACHOCTh BO3CHCTBUS HA )KUBbIE OPTaHU3MBI
ONpPEAECIEHHBIX BEMIECTB, MOHMMAs cMbICI nokaszarens [[JIK, moscHaTs Ha
npUMepax CrocoObl YMEHbBIIEHUS U NPEAOTBPALLIEHUS X BPEIHOTO BO3ACHCTBUS
Ha OpPTaHU3M YEJIOBEKa;



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

HanmeHnoBaHMe pa3aeioB U TeM
NPOrpamMmbl

CoBpeMeHHbIE Hay4HbIE
MPEACTABJICHUS O TCOPHH CTPOCHUS
OpraHUYeCKUX COeTMHEHUN A. M.
Bbytneposa. B3zaumMHoe BiMsiIHUE aTOMOB
Y TPYII aTOMOB JIpYT Ha Apyra
Otnuuure pa3IM4HbIX THUIIOB
ruOpuAU3aIY IpYT OT JIpyra.
DJIEKTPOOTPULIATETLHOCTh aTOMOB
yriiepoJia ¢ pa3IuYHbIMUA TUTTAMH
TUOpUIU3AITIT

I'eomerpuueckast uzomepusi:
onrtryeckas. buogornueckoe 3HaueHNE
ONTHUYECKON U30MEPUH

BrinonHeHne TeCTOBBIX 3aJaHUI O
TEMC «CTpOGHI/IC OpTraHUYCCKUX
BCIICCTB»

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (LM (pOBbIE)
o0pa3oBaTe/bHbIE PECYpPChl

bu6mmorexal |OKhttps:/myschool.edu.ru/

bu6mmorexal |OKhttps:/myschool.edu.ru/

bu6nmmorexal |OKhttps:/myschool.edu.ru/

bu6nmmorexal |OKhttps://myschool.edu.ru/

TuIbl XUMHAYECKUX pEeakinil B
OpraHN4YeCKOM XUMHH

but6morexal [OKhttps://myschool.edu.ru/

CornpsiKeHHbIE CBSI3H, MEXAHU3MBI
XUMHYECKUX PEAKIUI

TecToBrIe 3amaHus 110 TeMe « THUIIbI
XUMHUYCCKUX peaKuHﬁ»

but6morexal [OKhttps://myschool.edu.ru/

bu6nunorexal |OKhttps:/myschool.edu.ru/




10

['eHeTnveckast CBSA3b MEKITY
OCHOBHBIMH KJIACCaMH YIJIEBOJOPOJIOB.
CocraBiieHue yyalyumMucs
CaMOCTOSITENILHO CXEM

BrImonsenne TeCTOBBIX 3aJaHHI 10
Teme «[ eHeTHYecKasi CBSI3b MEKIY
YTJIEBOJIOPOIaAMU»

OBP . CocraBienue 3JeKTPOHHBIX
0aaHCoB.

bubnuorexal [OKhttps:/myschool.edu.ru/

bu6mmorexal [OKhttps:/myschool.edu.ru/

bu6mmorexal |OKhttps:/myschool.edu.ru/

11

CocraB u npuMeHenue He(TH, ee poib
B SKOHOMUKE cTpaHbl. CocTas u
MPUMEHEHHE Ta3a U YIiisl, UX poJib B
H9KOHOMHKE CTPaHbl. DKOJIOTUYECKHE
po0JIeMBbl, CBA3aHHBIE C 100bIUeH U
nepepaboTKOM ra3a u yri

bu6mmorexal |OKhttps:/myschool.edu.ru/

12

13

CpaBHEHHE CBOMCTB OJITHOATOMHBIX,
MHOTOAaTOMHBIX CIIUPTOB. Briusiaue
rpynmnsl OH Ha ¢pusndeckue u
XMMHUYECKHE CBOWCTBA OPraHMYECKUX
BeriecTB. CpaBHEHHE CBOMCTB CIIMPTOB
1 (eHOoNIOoB

Pemienue u cocraBieHue cxem
B3aMMOCBSI3U MEXJy YTJI€BOJAOPOAAMH,
CIUpTaMH, PeHoIaMu

bu6nmmorexal |OKhttps:/myschool.edu.ru/

bubnnorexal [OKhttps:/myschool.edu.ru/

14

TecroBbie 3aanus o TeMe «CIHUPTHI.
DeHOITBI»

but6morexal [OKhttps://myschool.edu.ru/

15

Brnusinue atoMoB Kucnopoja B
MOJIEKYJIaX aJIbJIETHIOB, KETOHOB U
(dbenomna

but6morexal [OKhttps://myschool.edu.ru/




CpaBHI/ITCHBHaH AKTHBHOCTB
XHUMHYECKHUX CBOICTB aAJIbACTUI0B,

16 KETOHOB, (peHoI1a 1 KapOOHOBBIX 1 bu6mmorexal |OKhttps:/myschool.edu.ru/
KUCJIOT. MexaHu3M peakuu
sTepudukanm
Pemenne cxem reHeTudeckon
17 B3alMOCBSI3U KUCIOPOJACOAEPKAIINX 1 bu6mmotexkal |OKhttps://myschool.edu.ru/
KJIaCCOB
18 OKHCUTEHHOBOCCTAHOBUTEILHAIC 2 bu6mmorexal |OKhttps:/myschool.edu.ru/
peaKIyH .
CocraBiieHHE CXEM I'€HETUYECKOU
19 CBA3U MEXAY COCTMHEHUAMU 1 bu6mmorexkal [OKhttps://myschool.edu.ru/
OpPraHUYECKUX BELIECTB
20 TectoBele 3ananms ¢ yyacTuem . 1 bu6mmotexal [OKhttps:/myschool.edu.ru/
KHCIIOPOJICO/IEPKAIUX COEIMHEHUI
21 BapuanTsl 00pa3oBaHus 1ucaxapuoB 1 bu6muorexkal |OKhttps:/myschool.edu.ru/
22 [TonMepsl Ha OCHOBE YIJIEBO/IOB 1 bubnnorexal [OKhttps://myschool.edu.ru/
23 TectupoBanue o TeMe «YTJIEBOIBI 1 bubnmnorexkal [OKhttps://myschool.edu.ru/
24 AMUHBI 1 bu6mmorexal [OKhttps:/myschool.edu.ru/
25 AMHHOKHCIOTEI. OOpasoBanue 1 bu6mmotexal [OKhttps:/myschool.edu.ru/
OUIOJISIPHOTO HOHA
26 CTpyKTypbl O€TKOB 2 bubnmnorexkal [OKhttps://myschool.edu.ru/
27 Crpyxryps! JIHK 1 PHK bu6mmorexal [OKhttps://myschool.edu.ru/
28 Honytierne pasnaHpix Kﬂfl ceon 1 bubmnorexal [OKhttps:/myschool.edu.ru/
OpPraHUYeCKUX COeIMHEHUN
29 TectapoBarHue 1o Teme 1 but6morexal [OKhttps://myschool.edu.ru/

«A3oTcoaepKanme COeIUHEHUS»




TecTupoBaHue IO BCEM KJIaccam
30 p N . 1 1 but6mmorexal [OKhttps://myschool.edu.ru/
OpraHuyecKoi xumuu. MIToroserii Tect

OBILIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME



11 KJIACC

HaumenoBanue pa3xeioB u

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnbsie IlpakTuueckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
CtpoeHue aToOMOB.
[Tepuoanueckuii 3aKOH U
1 Ilepuonuueckas cucrema 3 bu6mmorexal |OKhttps://myschool.edu.ru/
XAMUYECKHX deMeHToB /1. 1.
Menpeneena
2 CTpocrie BemecTsa. 4 1 bu6mmorexal |OKhttps:/myschool.edu.ru/
MHoroo6pa3ue BeniecTn
3 XHWMHYECKUE PEAKLUN 6 1 bu6mmorexkal |[OKhttps://myschool.edu.ru/
Metanst 6 1 bubmuortexal [OKhttps:/myschool.edu.ru/
5 Hewmeramisr 9 1 bu6mmotexal [OKhttps:/myschool.edu.ru/
6 CBA3b HCOPIaHMUECKHX 1 2 bu6mmorexal |OKhttps:/myschool.edu.ru/
OpraHUYECKUX BEUIECTB
7 XUMHS U )KU3Hb 4 1 bubmortexal [OKhttps:/myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 110 34 ) 3

INPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBIJIUVIAYYEHUKA

* Xumus, 10-11knacc/ I'abpuensa O.C., O01iecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «IPODAY; AKlInoHEpHOE 00111ECTBO
«3narensctBO«I IpOcBemieHE»

Beenure BapuanT
METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumusa Meroandeckoe nocodre—
6a30BbIil ypoBeHb» - M.: lIpoda 2022 roa. 2. O.C.I'abpuensn, U.I.Octpoymos,
«OO01as xuMus B TeCTax, 3ajauax, ynpaxaeHusx. 11 kmace» — M.: [Ipoda,
2023 ron. 3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:

KoHTposbHbIe U poBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021r. 4.
O.C.TI'abpuensu, ['.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc:

Hacronbhas kaura mis yuurens». Yacts 1 — M.: JIpoda, 2019 rox. 5.
O.C.TI'abpuensu, ['.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc:

Hacronbhas kaura qis yuurens». Yacts 2 — M.: [lpoda, 2022 rox. 6.
O.C.I'abpuensu, [1.B.Pemeron, .I".OctpoymoBa «3agadyu Mo XUMHUHUUCTIOCOOBI
ux pemeHus» - M.: «/Ipodan, 2021rox. 7. B.I'. lenucona «Xumus 11 kmacc
noypounsle mianbl o yueouukyO.C.I"abpuensna, ['.I".JIsicoBoit» - Bonrorpam»
Vyurens 2018roa. 8. M.A.Pa6osa, V.}O.Hesckas, P.B.JIuako «TecTbl o
xumuH 11 kmacey, - M.:

Ox3amen, 2019r. 9. 9. O.C.I'abpuensn, N.I'.octpoymMoB « XuMHUYECKHIA
sKcriepuMeHT B mikosel 1 kmacey; - M.: lpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

Brenure Baeaute ganubiehttp://www.chemnet.ru 'azeta «Xumus»ucataiis
yuuTens «5 uay Ha ypoK XUMUN»

http://him.1september.ru Enunas komnekuust L{IOP: IIpeameTnas koiuekus
«XUMHUSD»



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-
Hay4HbIEOKCIIepuMeHTHI: Xxumus. Komnexkuus Poccniickoro
00111e00pa3oBaTeNbHOrONoOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Becepoccuiickas onuMIiinaaa mKoJIbHUKOB MO
xumunhttp://chem.rusolymp.ru Opranuueckasi XUMHsL: JIEKTPOHHBIN
y4EOHUKIUTSICPETHEH IIKOJIBI
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