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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa Mo XMMHUHM Ha YPOBHE CpeAHEro oouiero obpa3zoBaHus pa3zpaboTaHa HAa OC-
HoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepa-
[UW», TpeOOBAHMI K pe3yibTaTaM OCBOSHUS (penepabHOi 00pa30oBaTEeIbHON MPOrpPaMMBbI CPe/I-
Hero obmero oopazoanus (POIT COO), npencraBieHHbIX B DenepalbHOM roCy1apCTBEHHOM
obpazoBarensHoM crangapte COO, ¢ yuérom Konnenuuu npenogaBaHusi yueOHOTO MpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepannu, peanu3yonux OCHOBHbBIE
o0Opa3oBaTesIbHbIE IPOIPAMMBbl, 1 OCHOBHBIX IMOJIOXKEHUM «CTpaTeruu pa3BUTHsI BOCIUTAHUS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 roxa» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMBbl 110 XUMUH, K OTIPEICTICHUIO 001el CTpaTeruu
00ydYeHUs, BOCITUTAHMS M PAa3BUTHUSI OOYJAIOIINXCS CPEICTBAMHU yU4EOHOTO MpeaMeTa «XUMUS)»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIeNTyalbHbIe nmoioxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBaHUMN K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe o0pazoBaHue, 10JIy4aeMOe BBITYCKHUKaMU 00111e00pa3oBaTelbHOM opranu3a-
1Y, SBJSIETCS HEOTHEMIIEMOM 4acThio UX 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPIIAIONIUM TAIIOM
peanu3alyy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYILUX Iie-
JIOCTHOM CHCTEME XUMHYECKOT0 00pa3oBaHus. DTH IEHHOCTH KACAIOTCs MO3HAHUS 3aKOHOB IPH-
pozbl, GopMUpOBaHUS MUPOBO33pPEHUST M OOLIEH KyJIbTYphl UEIOBEKa, a TAK)KE 3KOJIOIMUYECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M IPUPOTHON cpeze. Peanmzyercs xumudeckoe
oOpa3oBaHue 00ydJarOUIMXCS HA YPOBHE CpPEIHEro 00Iero oopa3oBaHMs CpeJICTBAMU y4eOHOTO
npeaMera «XuMHsy, CoAepKaHnue U IIOCTPOCHNE KOTOPOTO OIPEIeNIeHbl B IPOTpaMMe 10 XUMHHU
¢ yu€ToM cnenu(pUKN HAyKu XUMUH, €€ 3HaYeHUs B IO3HAHUH MPUPO/IbI M B MATEPUAIbHOM KU3HU
o0rIecTBa, a Tak)Ke C y4ETOM OOIIMX IeJIel W MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE CO-
CTOSIHUE CUCTEMBI CpeiHero oouero oopasosanus B Poccuiickoit deneparui.

XHUMHUS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK Urpact OCO6y1-O pOJib B COBpCMCHHOfI
OUBUJIM3allUH, B CO3aHNH HOBOM 0a3bl MaTepHaHBHOﬁ KYJIbTYPBIL. Ona BHOCHUT CBOU BKJ1a1 B (I)Op—
MHPOBAHUC PAINMOHAJIBHOTO HAYYHOT'O MBIIJICHWS, B CO3JAHUC HCJIOCTHOTO IMPECACTABICHUA 00
OKpPYKaromeM MHUPEC KaK O CAUHCTBC MPUPOABLI U YCJIIOBCKA, KOTOPOC (I)OpMI/IpyeTCSI B XMMHUHU Ha
OCHOBC IMOHHMMaHHsA BECIICCTBCHHOI'O COCTaBa OKPYXAKOMIEIT0O MHpa, OCO3HAHUWSA B3aMMOCBI3U
MCKAY CTPOCHUEM BCHICCTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTSIMU MMPUMCHCHUA.

TecHOo B3aMMOJEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMU, XMMUS CTaJIa HEOThEMIIEMOU
4acTbI0 MUPOBOHM KYJBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXJ0ro
yneHa obuiectBa. CoBpeMeHHasi XMMUs Kak HayKa CO3HMIaTelIbHasl, Kak HayKa BBICOKMX TEXHOJIO-
TUil HampaBjieHa Ha pelIeHre INI00aTbHBIX TPO0JIeEM YCTONYMBOIO Pa3BUTHUS YEJIOBEYECTBA — ChI-
PBEBO, SHEPTeTUYECKOH, MUIIIEBOI, IKOTIOTHUECKON O€30MaCHOCTH U OXPaHBbI 3/J0POBBSI.

B cooTBercTBUU ¢ OOIIMMYU HEISIMH U IPUHIIAIIAMU CPEHET0 00111ero oopa3oBaHus cojep-
xanue npenmera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YyUEHHUS) OPHCHTHPOBAHO TIpe-
UMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYarOIIUXCs, HEOOXOUMYIO UM JUIS BhIpa-
0O0TKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIIEUTHOTO BKIIOYEHUS B )KU3Hb COLIMYMa, POJI0JIKe-
HUS1 00pa30BaHMsI B PA3TUYHBIX 00JACTsIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XMMHECH.



CocrapnsitoimiuMu npeamera « XUMHs» SBISIOTCS 0a30BbIe Kypchl — «Opranuyeckas XUMHs»
u «OO011as ¥ HeoOpraHMYeCcKas XUMHUsI», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUS KOTOPBIX SBJISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMA 3HAHUH 110 HEOPTAHUYECKON XUMUU (C BKIIFOUCHHUEM 3HAHUN U3
o01elt XMMHUH) U opraHudeckoit xumuu. @opmMupoBaHue TaHHON CHCTEMbl 3HAHUM TTPU U3yYEHUN
npeamera 00ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pa3us BEUIECTB Ha OCHOBE
OOLINX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa conepxanus KypcoB — «Opranudeckast xumus» u «OO11ast 1 HeopraHuyeckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4YEHUIO
y4eOHOro mMarepuaia U 00ycloBlIeHa HCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHUEM 3HAHUH Ha OIpe-
JIETIEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHn4eCcKOd XMMUU BELIECTBA pacCMaTpHUBa-
I0TCSI Ha YPOBHE KJIACCUYECKON TEOPUH CTPOCHMSI OPraHUYECKUX COCIMHEHUH, a TAK)KE HAa YPOBHE
CTEPEOXUMUYECKUX U JIEKTPOHHBIX MPEACTAaBIEHUN 0 cTpoeHuH BemiecTB. Cenenus o0 usyyae-
MBIX B Kypce BEIECTBaxX JAIOTCS B Pa3BUTHMU — OT YIVIEBOAOPOAOB /10 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COCTUHEHUH. B Kypce opraHMYecKoil XMMHUU MOITYyYaloT pa3BUTHE c(HhOpMUpOBAHHBIE
Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHuUs MEpPBOHAYAIbHbBIC MPEICTABICHUS O XMMHUYECKOH
CBSI3U, KJIAaCCH(PMKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX CTpOE-
HUS, O XMMHYECKOM peaKLUu.

[Tox HOBBIM YIJIOM 3peHUS B IpenMeTe «XUMHsI» 0a30BOTO YPOBHS PaccMaTpHUBACTCS U3Y-
YCHHBI Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs TEOPETHUECKUI MaTepuan u (pakrosornye-
CKHE CBEJICHUS O BEILECTBAX U XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0mias 1 He-
OpraHuvecKas XuMus» 00yJarommMcs IPeA0CTaBIISETCS BO3MOKHOCTh OCO3HAThH 3HAYCHHUE MTEPH-
OJIMYECKOT0 3aKOHA C OOIIETEOPETUIECKUX U METOOIOTUIECKUX MMO3UINH, TITy0XKe TOHSTh HCTO-
pudeckoe n3MeHeHrne (QyHKIUN 3TOro 3aKoHa — 0T 00001aro1Ieil 10 00BACHSIOEN 1 MPOTHO3U-

pyrouiei.

Enunas cucrema 3HaHMN O BaXXKHEWIIHMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE 0 XUMUUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUS
nonoiHseTcs B kKypcax 10 u 11 kiaccoB 25ieMeHTaMu CO/IepKaHUs, UMEIOIIUMHU KYJIbTYpPOJIOTHYEe-
CKUU U TPUKIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3U XUMUU C
JPYTUMU HayKaMH, PaCKpbIBAIOT €€ pOJIb B MO3HABATEILHON M MPAKTUYECKOU NEATEIBHOCTH Ye-
JIOBEKa, CIIOCOOCTBYIOT BOCIMUTAHHUIO YBAXKEHUS K MPOIECCY TBOpYECTBA B OONACTH TEOPUU U
MPaKTUYECKUX MPUIOKEHUN XUMUH, TTOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
¥ TUYHOCTHO 3HAYMMBIX MTPOOJIeMax, CBA3aHHBIX C XUMHUEH, KpUTHYECKH OCMBICIUBATh HHPOpMa-
LU0 ¥ IPUMEHSITh €€ JIJIs TONOJTHEHUS 3HAaHUM, PEIICHUS! HHTEJUIEKTYaIbHbIX U SKCIIEPUMEHTaJIb-
HBIX UCCIIEJIOBATEIbCKUX 3a1ad. B 1enom coaepkanue ydeOHOTro mpeaMeTa «XUMUs» TaHHOTO
YPOBHSI MU3y4Y€HHUs OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Yy OOYIAOIINXCSI MUPOBO33PEHUECKOU OC-
HOBBI /711 IOHUMaHU (HUIOCOPCKUX UICH, TaKUX KaK: MaTepUaabHOE €IWHCTBO HEOpraHHue-
CKOT'O M OpPraHM4eCcKOro MUpa, 00yCIOBJIEHHOCTh CBOMCTB BEIIECTB UX COCTaBOM M CTPOEHUEM,
[I03HABAEMOCTh NPUPOJHBIX SBJIECHUN MYTEM DKCIIEPUMEHTA U PELIEHUS NPOTUBOPEUUN MEXKIY
HOBBIMH (haKTaMH M TEOPETHICCKUMHU MPEANOCHIIIKAMH, OCO3HAHUE POJIM XMMHUH B PEIICHUH KO-
JIOTUYECKHX MpoOJeM, a TaKkke MpodiieM cOepeKeHHs YHEPTEeTUUECKUX PECYPCOB, CHIPhS, CO3/a-
HUSI HOBBIX TEXHOJIOTHI U MaT€pUAIIOB.

B nmaHe penenns 3a1a4 BOCIIUTAHUS, Pa3BUTHS M CONMAIN3AINN 00YYaIOIINXCS TPHHSTHIC
IPOTPaMMOi 0 XMMHUHU MOJXO/bI K ONPEAETICHUIO COIEPKaHMsl M TIOCTPOCHUS MIpeaMeTa Mpey-
CMaTpuBalOT (HOPMUPOBAHKNE YHHUBEPCAIBHBIX YU€OHBIX ACHCTBUMN, UMEIOIIMX 0a30BOE 3HAUCHUE
JUIS Pa3TUYHBIX BHJIOB JESATEIBLHOCTH: pelIeHUs MpobieM, OMCKa, aHan3a 1 00paboTku nHop-
Malnuu, HeOOXOJUMBIX JUTS TPUOOPETEHNS OIBITA MTPAKTUIECKON M HCCIIEIOBATEIILCKON AEATEIb-
HOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B MMO3HAHUH XMMUU.



B npakTuke npenoiaBaHus XMMUU Kak Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus, Tak U
Ha YPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU OMPEICIICHUN COJePKATEIbHON XapaKTepUCTUKU
1esei u3ydeHus npeaMeTa HarpaBJIeHUEM MePBOCTEIIEHHON 3HAYUMOCTH TPAJAUIIMOHHO MTPU3HA-
ércsi GopMUpPOBaHHE OCHOB XMMHUYECKOM HAayKH Kak 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS,
MPaKTUYECKON JIEATEIbHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOAMYECKON TOUKH 3PEHHUSI TAKOM IMOJIXO0/ K OIPEIEICHUIO LeJIe N3yYeHUs IPEeIMETa SIBISETCS
BIIOJTHE OTIPAB/IAHHBIM.

CornacHo JaHHOUM TOYKE 3pCHHSI TJIABHBIMHY IEJISIMA U3YyUeHUS MpeaMera « Xumus» Ha Oa-
30BoM ypoBHe (10 —11 kJ1.) sBisIFOTCSA:

(GbopMUPOBAHHUE CUCTEMBbl XMMHUYECKUX 3HAHUH KaK BAKHEHIICH COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUPaA, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIC MOHATHUS, PyHIaMEeHTaIbHbIC 3a-
KOHBI U TEOPUH XUMHUH, OCBOECHHUE S3bIKA HAYKH, YCBOCHHUE U TOHUMAHUE CYUIHOCTH JOCTYITHBIX
0000111eHI T MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEH UX Pa3BUTHSI U CTAHOB-
JICHUS;

dbopMupoBaHUE U Pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJaX MO3HAHMS BEIIECTB U XHUMHYe-
CKHX PEaKIUH, HEOOXOUMBIX IS TPUOOPETEHUSI YMEHUM OPUEHTHUPOBATHCS B MUPE BEILIECTB U
XUMUYECKHX SIBJIICHUM, UMEIOIIUX MECTO B IPUPOJE, B MPAKTUUYECKON U MOBCETHEBHON KU3HH;
pa3BUTHE YMEHHM U CITIOCOOOB JACSITEIILHOCTH, CBA3aHHBIX C HAOIIOIEHHEM U O0BSICHEHUEM XUMU-
YEeCKOTr0 IKCIIEPUMEHTA, COOIIOACHUEM MPaBUI 0€30MacHOr0 0OpallleHus C BeIIECTBAMHU.

Hapsiny ¢ atuM, conepxkarenbHas XapakTepUCTHKa LeJed M 3a/1ad U3y4yeHus ImpeaMera B
porpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroHs B MPENoiaBaHUN XUMUHU B OOJIBIIECH CTENeHN
0TIaETCsl MPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHUsl, OpPUEHTHPOBAHHOM
Ha MOJTOTOBKY BBITYCKHHMKa OOIIe00pa3oBaTelbHON OpraHU3alliy, BIaJICIOLIEr0 HE HAabOpoM
3HaHUH, a GYHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHUSIMH aKTUBHOT'O MOJTY-
YyeHus 3HaHUN 1 MMPUMCHCHUS UX B peaanoﬁ JKU3HU IOJId PCIICHUA MMPAKTUYCCKUX 3a1a4.

B cBsi3u ¢ 9TUM npu M3y4YeHUU TIpeaAMeETa «XUMHS» JOMUHUPYIOIIEe 3HAUeHUE Mpruoodpe-
TarOT TaKue LEIU U 3a/1a41, KaK:

ajanTanus o0y4Jaronmxcs K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCsS MUpa, (HOpMHUpPOBaHHE
MHTEJJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYAHUUYECTBY, CaAMO-
CTOATEIFHOMY MPHHITHIO TPAMOTHBIX PEIICHHI B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBSA3aH-
HBIX C BEIIECTBAMH M MX TPUMEHEHUEM;

dbopMupoBaHUEe y 00y4arOUMXCs KJIIOUEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHIINM), UMEIO-
[IMX YHUBEPCATIbHOE 3HAUEHUE JUISI Pa3JINYHBIX BUAOB JI€ATEIbHOCTH: PEIlIEHNUs TPo0sIeM, OUCKa,
aHanM3a 1 00paboTKU HHPOPMALIUU, HEOOXOAUMBIX JUIS IPUOOPETEHHS OTIbITA I TETbHOCTH, KO-
TOpAasi 3aHMMAET BaXXHOE MECTO B IIO3HAHUU XUMUH, a TAKKE JUI OLEHKH C MO3HINI HKOJIOTrnYe-
CKOM 0€30MacHOCTH XapaKkTepa BIMSHUS BEIIECTB U XMMHUYECKUX MPOIECCOB HA OPTaHU3M YeJo-
BEKa U PUPOJHYIO Cpeny;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAJbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00y4aromuxcst: CHOCOOHOCTH CaMOCTOSATENILHO MPUOOPETaTh HOBBIE 3HAHUS 110 XMMUU B COOTBET-
CTBHMHM C JKU3HEHHBIMHM NOTPEOHOCTSMM, UCIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHbIE TEXHO-
JIOTHH JIJIsl TOMCKA U aHAIN3a y4eOHON U Hay4IHO-TIOMYJIIPHON HH(POpMAIIMKA XUMHYECKOTO COAEP-
KaHMS;



dbopMupOBaHUE U pa3BUTHE Yy 00YUAIOIIMUXCS aCCOLMATUBHOIO U JIOTUYECKOTO MBIIIICHHUS,
HAOJI0IaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B YACTHO-
CTH, IPY IJTAHUPOBAHUU U TIPOBEJICHUHN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCTIUTAHHE Y 00y4aIONuXcs yOSKIEHHOCTH B TYMAHUCTUIECKOM HAIPABICHHOCTH XUMUH,
e BaXHOHN pOJIM B pelIeHUU TN00aIbHBIX MPOOJIEM pallOHaIBHOTO MPUPOAONOIB30BaHuUs, T10-
MOJTHEHUS] YHEPTETUYECKUX PECYPCOB M COXPAaHEHUS MPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOO-
XOJIUMOCTU OEpeKHOT0 OTHOLIEHHUS K MPUPOJIE U CBOEMY 370POBBIO, a TaKKe MPUOOpEeTeHuUs
OTBITA UCIOJIb30BAHUS MOJYYSCHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEHICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yuebHom mnaHe cpenHero obmiero oOpa3oBaHHs MpeaMeT «XuMHs» 0a30BOr0 ypoBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

OO11ee 9rcIo 9acoB, OTBENEHHBIX JIJIST U3YUCHUS XUMHH, Ha 0230BOM YPOBHE CPEIHETO 00-
miero oOpa3zoBanusi, coctasisieT 68 yacos: B 10 kiacce — 34 yaca (1 vac B Heneno), B 11 kmacce —
34 gaca (1 gac B HenemIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHmdeckodl XuMuM: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJTyYE€HUHU HOBBIX BELIECTB U MaTepuaioB. Teopus cTpOEHUsS OpraHUYECKHX COCTUHEHHH A.
M. BytnepoBa, e€ ocHOoBHbIE NOJ0XKeHUA. CTPYKTypHBIE (POPMYIIBI OPraHMYECKUX BeIecTB. 1 o-
MOJIOT U, U30MepHUs. XUMHUUECKasl CBSI3b B OPraHUUECKUX COECIUHEHMSIX — OJMHAPHbIE U KpaTHbIE
CBSI3H.

[IpencraBienue o kiaccu(pUkaluu OpraHMuecKuX BemecTB. HomMeHKIaTypa opraHuuecKux
coeMHEHUH (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE Ha3BaHUS BAKHEHIINX IPEICTAaBUTENEH KJIaCCOB
OpraHUYeCKHUX BEILIECTB.



OKCrepuMeHTAIbHbBIE METO/Ibl M3YYEHHUS BEIIECTB U UX MPEBpAIlIeHU: 03HAKOMJIEHHE C 00-
pa3laMu OpraHMYecKUX BEIIEeCTB U MaTepuaIaMH Ha UX OCHOBE, MOJICIMPOBAaHUE MOJIEKYJ opra-
HUYECKHUX BEIIECTB, HAOIIOICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OTIBITOB IO IPEBPAIICHHUIO Op-
FaHMYECKUX BEIIECTB IIPU HarpeBaHUU (TUIaBlieHHE, OOYTTIMBAaHUE U TOPEHUE).

YriaeBoaopoanbl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psiA. MeTaH u 3TaH — npocTeiine npeacra-
BUTEIIN AIKAHOB: (pU3HUECKIE M XUMUYECKHE CBOMCTBA (PEaKIIUY 3aMELICHUS U TOPEHHST ), HAX0XK-
JIeHUE B IIPUPOJIE, IIOJIyUEHUE U IIPUMEHEHHUE.

AJIKEHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKUI PAa. OTHIICH U IMPOIWJICH — HpOCTCfII.HPIC
npeaACTaBUTECIN AJIKCHOB! (I)I/ISI/I‘ICCKI/IC 1 XUMHAYECKHE CBOMCTBA (peaKI_II/II/I ruapupoBaHus, rajore-
HUPOBAHUWA, rUApaTalivi, OKUCIICHUS U HOJII/IMepI/I3aIII/II/I), IMOJIYYCHHEC U IIPUMCHCHUC.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaXKHEHIINE XHUMHUYCCKUC
cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTo KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOIMYECKUH psil. ALIETHIIEH — MPOCTEH-
IIW{ TIPEICTABUTENh ATKHHOB: COCTAB, CTPOSHHE, PU3NUECKUE U XUMHUUECKUE CBOMCTBA (PeaKkInu
THJIPUPOBAHUS, TAJIOT€HUPOBAHHUS, THAPATALIUU, TOPEHUS), TOJIyYECHHE U IIPUMEHEHHUE.

Apensl. ben3zon: cocras, ctpoeHue, pU3nYeckrue 1 XMMUYECKUE CBOMCTBA (PeaKIy rajiore-
HUPOBAHUS U HUTPOBAHUS), IIOJIy4eHUE U IpUMeHeHue. Toyon: cocmas, cmpoenue, (husuueckue
U Xumuyeckue ceoucmea (peaxyuu 2an02eHupoOsanus U HUMpOBAHuUs), NOIyUeHue U npumeHe-
Hue. TOKCHYHOCTh apeHOB. ['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAMIEKAIIUMH K
pa3IUYHBIM KJIaccam.

[TpuposHblE UCTOUYHUKU YTIIEBOJAOPOIOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedb n e€ npoucxoxaenue. CrnocoObl nepepaboTKH HEPTH: MEPErOHKa, KPEKUHT (TEpMHUYECKU,
KaTaJuTHYeCcKuil), muposuns. [IpoaykTel nepepaboTku He(TH, X IPUMEHEHHE B IPOMBIIIICHHO-
CTH U B ObITy. KaMeHHBIH yrosib U MPOJyKThI €r0 NepepadoTKH.

DKCIepUMEHTAIbHBIE METO/IbI U3YUECHHSI BEIIECTB U UX IPEBPAIICHUI: 03HAKOMIICHHE C 00-
pasliaMu IJ1acTMacc, KayuyyKoB M pe3uHbl, KoJulekuu «HedTe» u «Yroib», MoAennpoBaHue Mo-
JIEKYJT YTIIEBOIOPOIOB M TaJIOTEHOMPON3BOIHBIX, IPOBEICHNE IPAKTHYECKON pabOThI: MOTyYeHHE
STHJIEHA U U3yYEHHUE €0 CBOMCTB.

Pacuérable 3a1a4uu.

Brruncaenus mo YpaBHCHUIO XUMHYECKOMN pCaknuuu (MaCCLI, O6’béMa, KOJIM4YECTBA UCXOI-
HOIr'0 BCHIECTBA UJIK MPOAYKTA pC€aKIHU IO M3BCCTHBIM MacCCE, O6’béMy, KOJIMYCCTBY OAHOI'O M3
HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKL[I/II/I).

Kuciiopoacoaep:kamye opraHnueckue coeInHeHHsI

[IpenensHbIC OHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJI: CTPOCHUE, (PU3NUYECKUE U XUMHU-
YEeCKHE CBOMCTBA (PEAKLUU C aKTUBHBIMM METaJlJIaMH, I'aJIOT€HOBOJIOPO/IaMH, TOPEHUE), IPUMeE-
HeHue. BonopoaHbIE CBSI3HM MEXIy MOJIEKYJIaMU CIIUPTOB. JlelCTBHE METaHOJIa M 3TaHOJIa Ha Op-
TaHU3M 4YEJIOBEKA.



MHoroaromMHbie CIUPTHL. DTUIECHTIUKONIb U TIULEPUH: CTPOCHUE, (PU3NUecKre U XUMHUYe-
CKH€ CBOMCTBA (B3aUMOJICHCTBHUE CO LIEJIOYHBIMU METAJIJIaMH, KAUeCTBEHHAs! PEaKIis Ha MHOTO-
aTOMHBbIE cIUpThI). [leiicTBue Ha opranu3M yesoBeka. [I[pumenenue rauueprHa U 3TUICHTIIMKOJIS.

@DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUYECKHE K XMMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anpaeruapl U kemonsl. PopMaIbIETHI, alleTAIbICTHA: CTPOCHHE, (PU3NUECKUE U XUMUYe-
CKHE CBOMCTBA (peakIMy OKUCICHHUS U BOCCTAHOBJICHHS, KAUECTBEHHbBIC PEAKIUH), TIOJIyUCHHE U
MIPUMEHEHUE.

OIHOOCHOBHBIC TIpe/eIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYyCHas KHUCIOTHI:
cTpoeHue, PU3NUECKHe M XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJI Kiacca KUCIOT, PeaKIus
sTepudUKaKN), TOTyIeHHE U npuMeHeHrne. CTeaprHOBas M OJICMHOBAsT KUCIIOTHI KaK MpeJIcTa-
BHUTEJIN BBICIIUX KapOOHOBBIX KUCJIOT. MbljIa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, UX MOIOIIICE
JIICUCTBUE.

Crnoxnble 3UpPbl KaK MPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. buonorudeckas poib KUPOB.

VYrneBoabl: cocTaB, Kinaccudukays yrieBogoB (MOHO-, TU- U MoJucaxapuibl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOSHHSI MOJIEKYJBbI, (PM3UYECKHE M XMMHUYECKHE
cBoiicTBa (B3aumoierictBue ¢ ruapokcuaom menu(ll), okucnenue aMMua4HbIM PACTBOPOM OKCHIA
cepebpa(l), BoccranoBiienue, OpoKEHUE TITIOKO3bI), HAXOXKICHUE B MPUPOJIC, IPUMEHEHHE, ONO-
agoruyeckas poib. PorocunTe3. PpyKkTo3a Kak U30Mep TITHOKO3BL.

KanMaJ'I " TEJUII0JIO3a KaK IMPUPOJAHBIC IMOJIMMEPHI. CTpOeHI/Ie Kpaxmajia U LICJIJIKOJIO3bI.
dusnyeckrue U XMMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/I?», KauCCTBCHHAA pCaKIus C I/IOI[OM).

OKclepUMeHTaIbHbIE METOIbl U3YUEHHsI BEILIECTB M MX IPEBPAILICHUH : TPOBeIeHHE, HA0IIO-
JIEHUE U ONMHMCAHUE JIEMOHCTPAIL[MOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEaKLIUU O/1-
HOATOMHBIX CITUPTOB (OKHCIIEHUE 3TaHoa okcuaoM Mean(1l)), MHOroaTOMHBIX CIUPTOB (B3aUMO-
neiictBue raunepuna ¢ rupokcuiom Meau(Il)), anbaernnoB (okuciaeHEe aMMHauYHbIM PACTBOPOM
okcua cepedpa(l) u ruapoxcunom meau(Il), B3anmoeiicTBue kpaxmania ¢ HO0M), IPOBEAECHUE
IPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHUCIOTHI.

Pacuérable 3a1a4umn.

Bbruncnenus no ypaBHEHMIO XUMUYECKOW peakuuu (Macchl, 00bEMa, KOJTUYECTBA UCXO/I-
HOT'O BEILleCTBA WJIM MPOIYKTa peaklyy MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJJHOTO U3
MCXOJIHBIX BEIECTB WM MPOAYKTOB PEAKIIUN).

A30Tcozlep>1<amne OpTaHU4YCCKUC COCIUHCHUS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHnvecKkrue coeAuHeHus. Pu3nueckne 1 XUMUYECKHe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe MHIKUHA). bruonorndyeckoe 3HaueHrne aMuHOKuCIoT. [lemn-
TUJBIL.

benkn kak mpupoHbIe BEBICOKOMOJIEKYIIIPHBIC COeTMHEHNs. [IepBrYHast, BTOPHYHAS U Tpe-
TUYHAs CTPYKTypa OeKOB. XMMUYECKHUE CBOWCTBA OEIKOB: THAPOIIH3, ICHATYpAIHs, KAaueCTBEH-
HBIC peaKIuu Ha OCIKH.



DKCIEpUMEHTAIIbHBIE METOIBI U3YUEHHUS BELIECTB U UX OPEBPALLEHUN: HAOIIOAEHUE U OTU-
CaHHWe JICMOHCTPAIMOHHBIX OIBITOB: JICHATYpaIys OCJIKOB IPH HarpeBaHUH, IIBETHBIC PEAKIIUU
O€eJIKOB.

BLICOKOMOJ’IeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HNOJUMCD,
CTPYKTYPHOE€ 3BCHO, CTCIICHb IMOJIUMCPHU3allMU, CPCAHASA MOJICKYJIsIpHas Macca. OCHOBHBIE Me-
TOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/Iﬁ — NOoJIMMEpHU3alus U NOJIMKOHACHCAIIW .

3KCHCDI/IM6HT3HBHLIC METOJAbI M3YUYCHHA BCIICCTB U UX HDGBDaI.L[eHI/II;'I: O3HAKOMJICHHE C 00-
pasmaMu NpUpOJHbIX U UCKYCCTBCHHBIX BOJIOKOH, INTACTMACC, KAYYYKOB.

MexnopeaMeTHBIE CBA3H.

Peanu3zanus MexnpeMeTHbIX CBS3EH IPU U3yUYEeHUU opranndeckoi xumuu B 10 kitacce ocy-
IIECTBIIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATHH,
ABJISIFOLUXCSI CACTEMHBIMU JUJISL OT/AEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATHS: SBJICHHUE, HAyYHBIA (DaKT, rUmoTe3a, 3aKOH, TEO-
pus, aHAIIN3, CUHTE3, KIaccu(PHUKaIus, IepuoINIHOCTh, HAOTIOICHIE, U3MEPEHHUE, SKCIICPUMEHT,
MO/ICJIIMPOBAHMUE.

dusuka: MaTepus, SJHEPrUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHHUE BEIIEeCTBA, (PU3UUECKHE BETUIMHBI U €TUHULIBI UX
U3MEPEHUSL.

Buonorus: knerka, opranusm, 6uocgepa, oOMEH BELIECTB B OpraHu3Me, GOoTOCHHTE3, OHO-
JIOTUYECKH aKTHBHBIE BellecTBa (OENKH, YIIeBOIbI, KHUPbI, PepMEHTHI).

["'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.
TexHonorus: nuuieBsle NPOAYKTHI, OCHOBBI PallMOHAIBHOIO ITUTAHMS, MOIOILIUE CPECTBA,

JICKAPCTBCHHBIC U KOCMETUYCCKHE MTPErapaThbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTHUYCCKUX
BOJIOKOH.



11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeaneCRne OCHOBBbI XUMHH

XUMHUUECKUH d5IeMeHT. ATOM. SIpo aToma, H30TOMbI. DJIEKTPOHHAs 000JI04YKa. DHEepreTu-
YeCKHEe YPOBHH, MOJyPOBHU. ATOMHBIE opOuTaiy, S-, P-, d- aneMenThl. OCOOCHHOCTH pacipe/ie-
JICHUSI QJIEKTPOHOB 110 OPOUTAIIM B aTOMaXx 3JIEMEHTOB IIEPBBIX YETHIPEX MEPUOI0B. DJIEKTPOHHAs
KOH(Urypanus aTOMOB.

Ilepuonnueckuii 3akoH u [lepuoanueckas cucrema xumudeckux semeHToB . 1. Menae-
neesa. CBs3b MEPUOTUYECKOTO 3aK0HA U [leproaudyeckoil CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB /JI.
N. MenneneeBa ¢ COBPEMEHHOM TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMUYECKHX AJIEMEHTOB M 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB 110 TPyIIaM
Y nieproJiaM. 3Ha4€HHE NePUOANYECKOro 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BeniectBa. XMMHUYECKasi CBsI3b. BUbl XUMHUECKON CBSA3M (KOBaJIEHTHAs HEIO-
JSIpHAs U NOJIsIpHAs, MOHHAs, MeTajiindyeckas). MexaHn3Mbl 00pa30BaHusl KOBAJICHTHOM XUMHYe-
CKOH CcBsI3U (OOMEHHBIN U JOHOPHO-aKUEeNTOpHbIN). Bonopoanas cBsi3b. BaieHTHOCTD. DneKTpo-
OTpULATENBHOCTb. CTENeHb OKUCIIEHN. FIOHBI: KATHOHBI U AaHUOHBI.

BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa Be-
aiecrna. Tumsr KPHUCTATNIMYCCKUX peIHéTOK. 3aBUCHUMOCTH CBOMCTBA BCUICCTB OT TUIIA KPUCTAJIJIN-
YECKOM PEIIETKH.

[ToHsATHE O AMCTIEPCHBIX cucTeMax. VICTHHHBIC M KOJIJIOWIHBIC PacTBOPBL. MaccoBast 10Jis
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coequHeHuil. Homenknarypa HeopraHuyeckux BEIECTB.
I'eneTnyeckas CBA3b HEOPraHWUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumudaeckasi peakiust. Kinaccupukanus XUMHYECKUX PEakinii B HEOPTraHUIECKOW U opra-
HUYECKOM XMMUU. 3aKOH COXPaHEHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAILICHUS YHEP-
TUU NPA XUMHYECKUX PEAKIUAX.

CxopocThb peakiuu, €€ 3aBUCUMOCTb OT paziu4HbIX (pakTopoB. OOpaTuMble peakuu. Xu-
MHYECKOC paBHOBECHC. CDaKTopI)I, BJIMAIOIHUE HA COCTOSIHUE XUMHUYCCKOI'O PaBHOBECH . HpI/IHI_[I/Il'I

JIe lHlarenbe.

SJICKTpOJII/ITI/ILIeCKaﬂ Jucconuranms. CunbHBIC U cIa0bie SJICKTPOJIUTHI. Cpez(a BOIHBLIX pac-
TBOPOB BCIICCTB: KHCJias, HefITpaﬂbHaﬂ, mieJa0o4Hasl.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC pCaKknuu.



OKCIEePUMEHTATbHBIC METOIbI M3YUEHHUS BEIICCTB U UX MPEBPAIIEHUN : IEMOHCTpAIus Tao-
nun «Ilepuoanueckas cucrema xuMmuueckux snemMenToB . . MenpaeneeBay, usyuenue Mojaenei
KPUCTAJUTMYECKUX pPEelETOK, HaOJII0IcHUE
Y OIMCaHUE JIEMOHCTPAIIMOHHBIX M JIJAOOPATOPHBIX OMBITOB (Pa3I0KEHHE MEPOKCHIa BOJIOPOIa B
MPUCYTCTBUU KaTallu3aTopa, ONpeiesieHue Cpebl pACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIb-
HOTO MHJIMKATOpa, PEaKIMd MOHHOTO OOMEHA), MPOBEICHNUE MPAKTUUYECKON paboThl «BiusHue
pa3aNYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHI.

Pacuérhbie 3a1a4u.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pPacy€Thl ¢ UCTIOIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramner. [Tonoxxenne HemeTamioB B [lepuoandeckoii CHCTEME XUMUYECKUX AJIEMEHTOB
. . MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DH3MUECKUE CBOIICTBa HEMETAILIOB. AJUIO-
TPOIUS HEMETAIIOB (Ha IpUMeEpe KUCIIOpoaa, cepbl, pochopa u yriepoa).

XVWMHUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TAJIOTEHOB, Cephl, a30Ta, Gocdopa, yrie-
poJia ¥ KPEMHHUSI) U UX COSAMHEHHI (OKCHUIOB, KUCIOPOICOIEPKAIINX KUCIOT, BOAOPOIHBIX CO-
SIMHCHUI ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COECUHEHUM.

Meramnel. [lonoxenne meramnos B [lepruoanueckon cucremMe XUMHUUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. Oomue dhu-
3U4ecKue cBoicTBa MeTayioB. CIIaBbl METAJIIIOB. DJIEKTPOXUMUYECKUN psAJT HAPSHKEHU MeTal-
JIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJJIOB (HATPUM, KaJIU, KaJIbIMI, MAarHUM, aTFOMH-
HUM, HUHK, XPOM, KEJe30, MEJlb) U UX COCTUHEHUH.

O6H_[I/Ie CITOCOOBI MOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy N TCXHHKC.

SKCHGDI/IMGHTaHBHBIe METOJAbI M3YVYCHHS BCIICCTB U HUX HDeBDaHIeHI/Iﬁi HN3YUCHUC KOJIJICK-
80504 «MeTannsl U CIIJIaBbI», O6p3.3LIOB HEMCTAJUIOB, PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a/1aY, Ha0JI10-
JCHUC U OMMCAaHUEC NCMOHCTPAIIUOHHBIX 1 J'Ia60paTOpHI)IX OITBITOB (BSaI/IMOJIeI\/’ICTBI/Ie THAPOKCHU A
AJIFOMHUHUA C paCTBOpaMu KUCJIOT U H.[CJ'IO‘-ICfI, KaUCCTBCHHBIC PCAKIINN HAa KaTUOHbI MCTaHHOB).

PacuérHble 3a1a4n.

Pacuérsl Macchl BeliecTBa MM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OZJHOTO U3 YYaCTBYIOIIMX B PEaKI[UH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBa) MPOJAYKTOB PEaKIUH, €CJIN OJJHO U3 BEUIECTB UMEET IIPUMECH.

XHUMHA ¥ KU3HD

Ponp xuMun B o0ecriedeHnr 3KOJIOTHYECKOM, YHEPTETUYECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeIULUHBL. [ToHSITHE 0 HAyYHBIX METOAaX MO3HAHMSI BEIIECTB U XUMHUUECKUX PEaKIIUi.



[IpencraBienust 00 OOIMIMX HAYYHBIX MPUHLUIIAX TPOMBILIUICHHOTO MMOTY4YEHUs BaXKHEUIITNX
BEIIIECTB.

YenoBek B MHUpEe BELIECTB M MaTEpHUAJIOB: BaKHEUIINE CTPOUTEIbHBIE MAaTepUAIIbI, KOH-
CTPYKIIMOHHBIE MaTEpHAaJIbl, KPACKHU, CTEKIIO, KEpAMHUKA, MAaTePUAJIbl JUIsl SJICKTPOHUKH, HAHOMA-
TepHalibl, OpPraHMYECKUe U MUHEpaIbHbIE YIOOPEHHUS.

XUMHS U 30POBbE YEIIOBEKA: MTPABUIIAa UCIIOJIb30BAHUS JIGKAPCTBEHHBIX TPENapaToB, Ipa-
BUJIA 0e30MacHOro HCII0JIb30BAHUS IIpenapaToB OBITOBOA XUMUH

B HOBCGHHCBHOﬁ JKHU3HU.

MeXnpeIMETHRIC CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBsI3€H IIPU U3YYEHUH OOIIeH U HeopraHMuecKor xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIO0Ib30BAHNE KAaK OOIMX €CTECTBEHHO-HAYUHBIX OHATHH, TakK
U TOHATHUM, SABJIIIOIIUXCS CHUCTEMHBIMH JUISI OTACNIBHBIX NPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITIOHATHUS: Hay‘leIﬁ (1)aKT, I'AIoTe3a, 3aKOH, TCOPU:A, aHAJIU3,
CHHTC3, Knaccn(anaum[, MNEpUOANYIHOCTD, Ha6JIIOII€HI/IC, OKCIICPUMCHT, MOJACIMPOBAHUEC, U3MECPC-
HUC, ABJICHUC.

®dusuka: MmaTepusi, SHEPTHUs, Macca, aTOM, AJIEKTPOH, POTOH, HEUTPOH, HOH, U30TOII, PaUO-
AKTUBHOCTH, MOJIEKYJIa, DHEPT€TUYECKUI YPOBEHbB, BEIIECTBO, T€NO, 00BEM, arperaTHoe CoCTos-
HUE BEIECTBA, (PU3NYECKUE BEIMYUHBI M €IMHULIBI UX U3MEPEHUSI, CKOPOCTh.

buonorus: knerka, opraHu3M, 3KocUcTeMa, Ouocdepa, Makpo- ¥ MUKpPODJIEMEHTHI, BUTa-
MUHBI, 0OMEH BEILECTB B OpPraHU3Me.

FGOFpa(I)I/I}IZ MHHCPAJIbl, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: XuMmu4ecKas MPOMBINIJICHHOCTDb, METAJUIYPTH, IPOU3BOACTBO CTPOUTCIIBHBIX
MaTcpHraoB, CEIIbCKOXO031CTBEHHOE MMPOU3BOJACTBO, IMUIICBAs IIPOMBILIIJIICHHOCTD, (bapMaI_[CBTI/I-
YCCKas MPOMBIIIIICHHOCTD, ITPOU3BOACTBO KOCMECTUYCCKHUX ITPEIIapaToB, IPOU3BOACTBO KOHCTPYK-
OUOHHBIX MAaTCPHUAJIIOB, DJICKTPOHHAA MPOMBIIIJICHHOCTh, HAHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 XUMHWHN HA BA30-
BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA



JIMHHOCTHBIE PE3YJIbTATbBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHS OOYYAFOITMMHUCS IPO-
rpaMM cpeaHero o0mero o0pa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hayuno-mMeroaudeckoil 0CHOBOW it pa3pabOTKH IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS IPO-
rpaMM CpeJIHero o0Iero 00pa3oBaHus ABISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/I.

B cootBercTBUM C CUCTEMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PC-
3YJIbTAaTOB OCBOCHUA NPCIAMCTA «XUMHS» HA YPOBHEC CPCAHCTO O6H.[CFO 06pa3013aH1/1;1 BbIJICJICHBI
CIICAYIOIUC COCTABIIAIOIIHNEC:

OCO3HAaHHC O6y‘~IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOfI Fpa)KHaHCKOﬁ HACHTHUYHOCTHU — I'OTOBHOCTH K Ca-
MOpPa3BUTHUIO, CAMOCTOATCIBHOCTH U CaMOOIIPCACICHULO,

HaJIM4ue MOTHBAIlUU K O6y‘-I€HI/IIO;

L[eJICHANPAaBIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOYEBBIX
LIEHHOCTEN M UCTOPUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb U CITIOCOOHOCTh 00YYarOIIUXCSl pyKOBOJCTBOBATHCS B CBOEH /1€ATEILHOCTH 1I€H-
HOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, NPUCYIIUMH LIETOCTHON CHCTEME XUMHUYECKOro o0pa3oBa-
HUS;

HaJIMYKUEC MMPAaBOCO3HAHUS 3KOJIOTMYECKON KYJIbTYPbI U CIIOCOOHOCTH CTaBUTh e u CTpo-
UTHh )KU3HCHHBIC I1JIaHHI.

JInuHOCTHBIE PE3yabTaThl OCBOSHUS ITpeiMeTa « XMMHUS IOCTUTAIOTCS B €AMHCTBE Y4eOHOM
Y BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH U UJi€aJlaMU POCCUNCKOT0 IPaskJaHCKOT0 00IIeCTBa, IPHU-
HATBIMHU B O0IIECTBE HOPMAMHU U MpaBUIIAMU MOBEICHHS, CIIOCOOCTBYIOIMMH ITPOIIECCaM CaMo-
MO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJIEHUS JINYHOCTU O0YUaIOIUXCSL.

JlngHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpakaroT cHOpMUPOBAHHOCTH
OTIBITa TO3HABATENILHOMN U MPAKTUIECKON IEATETHHOCTH 00YUaIOIINXCsI TIO peaTU3aIiH PUHSATHIX
B 00I1I€CTBE IIECHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS

0CO3HAHMsI 00YJAIOIIMMKCS CBOUX KOHCTUTYIMOHHBIX MpaB M 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEJCTABICHUSI O COUMAIBHBIX HOPMAax M MpPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHUH B KOJI-
JICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOM JEATEIbHOCTU MPU CO3/aHUU YyUEOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33144, BBITOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI JPYTuX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB y4EOHOM JeATEIbHOCTH;



2) NATPHOTHYECKOT0 BOCTIHTAHMS

[IEHHOCTHOTO OTHOIIECHUSI K UCTOPUUYECKOMY U HAYYHOMY HACIEAUIO0 OTEUECTBEHHOW XH-
MHH;

YBaXXCHUA K IMPOLECCY TBOPUYCCTBA B obmactu TCOPUU U HPAKTUYICCKOI'O INPUMCHCHUA XHU-
MHHU, OCO3HAHUA TOI'O, YTO JOCTHMIKCHUA HAYKH CCThb PC3YJIbTAaT JJIMTCIbHBIX Ha6JIIOI[eHHI>'I, KpoO-

IMOTJIHMBBIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOSAHHOI'O TpYyada y‘IéHHX " IMPAKTHUKOB;

HHTEPECCA U MMO3HABATCIIbHBIX MOTHUBOB B IIOJTYYCHHHU U ITOCIICAYIOIIEM aHAIU3€ I/IH(i)OpMa-
OHUHU O ICPCAOBLIX TOCTUIKCHUAX COBpCMCHHOfI OTECUECTBCHHOM XHUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBS3aHHBIE C XHUMHYECKUMHU  SIBICHUSIMHU,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICH-

HOCTH;

TOTOBHOCTH OLICHMBATh CBOE ITOBEACHUE U IMMOCTYIIKH CBOUX TOB&pHHICﬁ C HO3I/IHI/II\/JI HpaB-
CTBCHHBLIX U IIPABOBLIX HOPM M OCO3HAHHC HOCJ'ICI[CTBI/Iﬁ 9TUX ITIOCTYIIKOB;

4) ¢hopMHUpPOBaHUS KYJIbTYPbI 3/10POBbSI:

MMOHUMaHUS [IEHHOCTEH 340pOBOTO U 0e30I1acHOr0 06pa3a JKH3HHU, HCO6XOI[I/IMOCTI/I OTBCT-
CTBCHHOI'O OTHOIICHHUA K CO6CTBCHHOMy (I)I/I3I/I‘ICCKOMy U ICUXUYCCKOMY 310POBbIO;

coOuro/IeHHs MpaBuil 0€30MacHOro oOpalleHHsl ¢ BEIeCTBAMU B OBITY, MOBCEIHEBHON
JKU3HU U B TPYAOBOU JEATEIBbHOCTH;

NMOHUMAaHHWs HCHHOCTHU MPaBUJI MHAWBUAYAJIBHOI'O U KOJIJICKTUBHOI'O Oe3omacHOro ITOBEC/IC-
HUS B CUTYyallUAX, YIPOXKAOMIUX 3[JOPOBbIO U JKU3HU J'II-OI[CfI;

OCO3HAHMsI TOCIEACTBUI M HENPHATHS BPEIHBIX NPUBBIUEK (YHOTPEOIEHHUs aJlKOroJis,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENbCKON ASSITENEHOCTH, O0IIIe-
CTBEHHO MOJIE3HOW, TBOPYECKOM U IPYTUX BUJIAX JACATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYACTHE B PEIICHUHU MPAKTUICCKUX 33129 COIIMAIbHON HAITPaBJICH-
HOCTH (B paMKax CBOETr0 Kjacca, IIKOJIbl);

UHTEpeca K MPAKTUYECKOMY M3YyUSHHIO IPoQeccuil pa3IMyHOro poja, B TOM YHCIIE Ha OcC-
HOBE IPUMEHEHUS PEAMETHBIX 3HAHUH 110 XUMUH;

YBa)X€HUs K TPYAY, JIIOASAM TpyAa U pe3ylbTaTaM TPYI0BOU NEATEIBHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHINBUIYaIbHOM TPACKTOPHH 00pa30oBaHHs, Oy IyIIeit
npodeccur U peaan3alui COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

IKOJIOTHYECKHU T[eJIECO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHS TJ100aJIbHOIO XapakTepa 3KOJIOTHYCCKUX npo6neM, BJIMSHHA DKOHOMHYCCKHUX
IponecCoB HA COCTOAHHUE HpHpOﬂHOﬁ u COHHaHBHOﬁ Cp€abl;

OCO3HaHHuA H€O6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUHU JJIA pCIICHUA BOIIPOCOB
PpalroOHaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTUBHOTO HENPUATHS ACUCTBUMN, IPUHOCAIIUX BPE OKPYKAIOIIEH IPUPOTHON Cpesie, yMe-
HUS IPOrHO3UPOBATh HEOJArONPUATHBIC SKOJIOTHYECKUE MOCIEACTBUS NPEANPUHUMAEMBIX JeH-
CTBH U NIPEAOTBPALLATH UX;

HAJIMYUS PA3BUTOTO KOJOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPBbI, OIbITA JEs-
TEILHOCTH YKOJOTUYECKOW HANPaBICHHOCTH, YMCHHUSI PYKOBOJCTBOBAThCS UMM B TIO3HABATEIIb-
HOI, KOMMYHUKATUBHOM M COILIMAIBHO IPAKTUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO ITPOTUBOCTO-
AT UJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTU HAYYHOI'0 MMO3HAHUS:

Cc(OPMHPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BH-
THUSI HAYKU U OOIIECTBEHHOMN MPaKTHKH;

NOHUMaHMs cHelU(PUKY XMMUHU KaK HayKH, OCO3HaHMs €€ poiu B (pOpMUPOBAHUM PALIUO-
HAJIbHOTO HAYYHOT'O MBILIUIEHUS, CO3/IaHUM LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoLIeM MHUpe
KaK O €IUHCTBE MPUPOJIbl U YEIOBEKA, B MO3HAHUM MPUPOIAHBIX 3aKOHOMEPHOCTEH U PELIEHUU
npo0JeM COXpaHeHHs! TPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIIsI COBPEMEHHON LIMBUIIN3ALMU: B €€ Tyma-
HUCTHYECKON HAIMpaBJIEHHOCTH M BaXKHOW POJIM B CO3JJaHUM HOBOW 0a3zbl MaTepHabHON KyIlb-
TYpBl, PELICHNHU TTI00AIBHBIX MPOOIeM YCTOMUMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEp-
FeTHUYECKOM, MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00eCIeUeHnN
YCIIOBUH YCIEIIHOTO TPY/AA U SKOJIOTMYECKH KOM(POPTHOH KU3HU KaXKI0r0 YjeHa o0IIecTBa;

CCTCCTBCHHO-Hay‘{HOﬁ IrpaMOTHOCTH: IMOHUMAaHUs CYIIHOCTU MCTONOB IMO3HAHUA, UCIIOJIb-
3YEMBIX B €CCTCCTBCHHBIX HayKaXx, CITOCOOHOCTH MCITOJIb30BaTh MoJIy4a€MbIC 3HAaHUA 1JId aHaJln3a
1 00BbSICHEHUS SBJIICHUI OKpYyKaromero Myupa 1 mporucxoJdaiuunx B HEM H3MeHeHPII>i, YMCHUA ACIAaTh
000CHOBAHHbBIE 3aKJIFOYECHHUS HA OCHOBE HAay4YHBIX q)aKTOB 1 UMCIOIINXCA JaHHBIX C LCJIBIO IMOJTYy-
YCHU JOCTOBCPHLBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOIb30BaTh XUMHUYCCKHE 3HAHMS JUIL pCHICHUSA HpOGJIGM
B PCAJIbHBIX JKU3HCHHBIX CUTYAlUAX,

HHTCPCCA K IMO3HAHWIO U HCCHGI[OB&TGHBCKOﬁ JACATCIbHOCTH,



TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHUB-
HOMY ITOJIyYSHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMHU TIOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMYHBIX cepax mpoPecCuOHATbHON 1eATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOTO TpeaMeTa «XUMHUs» Ha YPOBHE Cpeji-
Hero 0011ero o0pa3zoBaHus BKIIOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOYHYAIOMIMXCS MEXKIUCIHMILTHHAPHEIC
(MexXmnpenMeTHbIe) OOLIeHayUHble TIOHATHUS, OTPAKAIOLINE LEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienru(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, siBJICHUE, POLECC, CUCTEMA, HayUHbIH (aKT, IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3a-
KOH, TEOpHUsI, UCCIIEJOBaHKE, HAOII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Yy4eOHBIE NeHCTBHS (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISTHB-
HBIE), oOecreunBarone GopMupoBanre (HyHKIIMOHAIBHOW TPAMOTHOCTH U COIMATIBLHON KOMIIE-
TEHIMU 00yJaroIuXcs;

CIIOCOOHOCTh OOYYArOIIMXCSl MCMOJb30BaTh OCBOCHHBIE MEXIAUCHUIIMHAPHBIE, MUPOBO3-
3pEeHUYECKHE 3HAHHWS W YHUBEpCAJIbHBIC yueOHBIC JCHCTBUS B MO3HABATEIILHOW M COLMAIBHON

IMPpaKTHUKE.

MeTaHpeI{MeTHHC PE3YIbTAThI OTPAKAKOT OBJIAACHUC YHUBCPCAJIIbHBIMU y‘le6HLIMI/I IIO3HAa-
BAaTCIIbHBIMHU, KOMMYHHUKATUBHBIMHA U PETYJIITUBHBIMU HGﬁCTBHSIMI/I.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂblMPl INo3HaBaTeC/JIbHbIMU ﬂeﬁCTBHﬂMH:

1) 6a3oBble JJorMUYeCKHUeE IeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATH U aKTyaIU3UPOBATh MPOOIEMy, BCECTOPOHHE €€ paccMmar-
pHBATH;

OMpEACIIATh HCIIU ACATCIBbHOCTH, 3a/laBas MapaMETPbl U KPUTCPHUU UX JOCTHIKCHUSA, COOTHO-
CUTB PC3YJIbTAThI ACATCIIBHOCTH C MMOCTABJICHHBIMU ILCIISAMU,

HCIIOJIB30BAaTh IpU OCBOCHUU 3HAHUH HpI/IéMLI JIOTUYCCKOI'O MBIIIJICHUS — BBIACIIATL XapakK-
TCPHBIC TPU3HAKN MOHATHH U YCTaHAaBJIMBATh X B3aMMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIOIIUC
IIOHATUSA AJIA 00BICHEHHUS OTACIBbHBIX d)aKTOB n HBHCHHﬁ;



BbIOMpATh OCHOBAHUS U KPUTEPHH [Tl Ki1acCU(UKAIIMK BEIIECTB U XUMUYECKUX PEaKLnii;
yCTaHaBIUBATh PUYUHHO-CIICCTBEHHBIE CBSA3U MEX1Y N3Yy4aeMbIMHU SIBJICHUSIMU;

CTpOI/ITB JIOTUYCCKUEC paCCY)K,HeHI/ISI (I/IHI[YKTI/IBHBIG, I[GILYKTI/IBHLIC, 110 aHaJIOI‘I/II/I), BBIABJIIATH
3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PaCCMATPUBAEMBIX SBJICHUSAX, (DOPMYJIUPOBATH BBHIBOIBI U
3aKJIIOYEHHS;

MIPUMEHSTD B IIPOIIECCE O3HAHUS, UCTIOIb3YEMbIE B XMUMUHU CUMBOJIUYECKHE (3HAKOBBIE) MO-
JIeJH, TpeoOpa30oBbIBATh MOJIEIBHBIC IIPE/ICTABIICHUS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA, XU-
Muyeckas opMyIia, ypaBHEHHE XUMHUUECKON PEaKIuy — IpU PEIICHNUN YueOHBIX TO3HABATEIbHbIX
U MPAKTUYECKUX 3a/a4, MPUMEHITh Ha3BaHHbIC MOJICIbHBIC MIPEACTABICHUS JIJISl BBISIBJICHUS Xa-
PAKTEpPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMUYECKUX PEAKLUN.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:
BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUii;

q)OpMy.]'II/IpOBaTB OeJan U 3aaa4u UCCICA0BaHMA, HCIIOJIB30BATh IIOCTABJICHHBIC 1 CaMOCTOA-
TCJIIBHO C(bOpMy.TIHpOBaHHBIe BOIIPOCHI B KAa4YCCTBC MHCTPYMCHTA [MO3HAHUA 1 OCHOBBI JIJI1 (bOpMI/I—
POBaHUA TUIIOTE3bI IO NPOBCPKE NMPAaBUJIIbHOCTHU BBICKA3bIBACMbIX CY)KHCHHﬁ;

BJIaJIETh HABBIKAMH CAMOCTOSITEJILHOTO TJIAHUPOBAHUS M IPOBEACHUSI YUCHUYECKHUX DKCIIE-
PUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSATEIbHO MPOTHO-
3UPOBATh €r0 Pe3yNbTaT, GOPMYITUPOBATH OOOOIIEHHS U BHIBOJBI OTHOCUTEIHHO JTOCTOBEPHOCTH
pe3yNbTaTOB UCCIIEIOBAHNS, COCTABIATH 0OOCHOBAHHBINA OTUET O IpOeNaHHO paboTe;

HpI/IO6pCTaTI> OIIBIT yququCKoﬁ HCCJIeI0BATEIbCKON 1 HpOGKTHOfI ACATCIIBHOCTH, ITPOSIB-
JISTh CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY ITOUCKY MCTOAO0B PCIICHUA IMTPAKTHUICCKUX
3aZla4, MIPUMCHCHUIO PA3JIMYHBIX METOA0B ITO3HAHU.

3) padora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MH(POpManuu (HaydHO-TIOMYJIsIpHas JUTepa-
Typa XMMUYECKOTO COJEepXaHUs, CIIPaBOYHbIE 1MOCOOMs, pecypchl MHTepHeTa), aHanu3upoBaTh
MH(OPMALIMIO Pa3IMYHbIX BUAOB U (JOPM MPEACTABICHUS, KPUTUYECKU OIIEHUBATh €€ JOCTOBEP-
HOCTb ¥ HEIIPOTUBOPEYUBOCTD;

(dbopMynHpOBaThH 3aIPOCH U MPUMEHSTh Pa3InYHbIe METO/IbI IPU MOUCKE U 0TOOpe HHDOP-
MaIiH, HEOOXOIMMOM JIJIs1 BHITIOJIHEHUSI yUEOHBIX 3a/1a4 ONpe/IeIEHHOTO TUIIA,

pUOOpeTaTh OMBIT MCMOIb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBbHYIO (hOpMy IpencTaBieHHUs] WH(GOpMALUU (CXEMBbI,
rpaduKu, 1uarpaMMsbl, TaOJIUIIbI, PUCYHKHU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAUE€CTBE CPEICTBA MPHU paboTe ¢ XUMUYECKOH HH(pOpMa-
[UEH: MPUMEHITh MEXIpPEeIMETHbIC ((PU3UIECKNE U MaTeMaTHYECKUE) 3HAKH U CHUMBOJIBI, (op-

MYyJIbI, a00peBUATYPBI, HOMEHKJIATYPY;

HCITIOJb30BaTh U HpCO6p330BI>IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIATHOCTH.



OBJIaIIeHﬂe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA I[eﬁCTBHﬂMH:

3aJaBaTb BOITPOCHI 1o CYLICCTBY O6CY)K,Z[&CMOﬁ TCEMBI B X0I¢e Juaiaora
W/WIH JAUCKYCCHHU, BbICKA3bIBATh UJICH, (1)OpMy.HI/IpOBaTB CBOM IPCAIOKCHUSA OTHOCHUTCIIBHO BbI-
ITOJTHCHU A HpeﬂHOH(eHHOﬁ 3aa4uH,

BBICTYIIATh C IIPE3EHTALMEN PE3YJIbTATOB [I03HABATEIBHOM J1€ATEIbHOCTH, IIOJYYEHHBIX Ca-
MOCTOSITEJIBHO UJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIIIOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTA,
NPaKTUYECKOH pabOoThI MO MCCIETOBAHUIO CBOMCTB M3yUaeMbIX BEIIECTB, PeaTH3alui YIeOHOTO
MIPOEKTa u dbopMynupoBath BBIBO/IbI
0 Pe3yJIbTaTaM MPOBEAEHHBIX UCCIEOBAHUM ITYTEM COTJIACOBAHMS TTO3UIINH B X0OJI€ 00CYXKICHUS
¥ 0OMeHa MHEHUSIMH.

OBjaagenue YHUBEPCAJIBHBIMHA PETryJIITUBHBIMUA JeHCTBUSAMHU:

CaMOCTOSITENIBHO TUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
omnpezenss e€ eI U 3aJa4l, KOHTPOJIUPOBATH U [0 Mepe HEOOX0IMMOCTH KOPPEKTUPOBATH MTPE -
JaraeMblil anropuT™ JAEHCTBHM NpU BBHIIOIHEHUH YYEOHBIX U MCCIEI0BATENbCKHUX 3a/1a4, BHIOU-
paTh Hanbosee 3 (HEeKTUBHBIN CIIOCOO UX PELICHHs C Y4ETOM MOJyYEHHUsI HOBBIX 3HAHU O Belle-
CTBaX U XMMHUYECKUX PEAKLIHSX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH JIeSITEILHOCTH HA OCHOBE CaMOaHajIn3a U CaMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
HpCI[MCTHBIC PE3yibTaThl OCBOCHUA KypCa ((OpPaHI/IquKaSI XUMHUA» OTPpAXKAKOT:

c(OpPMHPOBAHHOCTD MPEACTABICHUNA 0 XUMUYECKOH COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBI IMYHOCTH, €€ PYHKIMOHATBHON IPaMOTHOCTH, HEOOXOAMMOM /IJIs pellICHUs IPaKTH4e-
CKUX 3a/lad M JKOJIOTHYEeCKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3J0POBBIO M IPHUPOJHOMN

cpere;



BJIaJICHUE CUCTEMON XMMHMUYECKUX 3HAHUM, KOTOpPasi BKJIIOYAET: OCHOBOIOJIAratoIIne MOHs-
TUS (XMMMUYECKHUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04YKa aTOMa, MOJIEKYJa, BaJIEeHTHOCTb, JJIEK-
TPOOTPHLIATEIILHOCTh, XUMUYECKas CBSA3b, CTPYKTypHas hopMmyia (pa3BEpHyTas U COKpaiéHHas),
MOJIb, MOJISIPHAs! Macca, MOJISIPHBIA 00bEM, YIIIepOHBIN CKeeT, PYHKLIMOHAIbHAS TPYIIa, Paau-
KaJjl, U30MepUsi, U30MEPBI, FTOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTI€BOAOPOIbI, KUCIOPOJ U a30TCO-
JiepaKalie COeMHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIH-
HEHUS); TEOPUM U 3aKOHbI (TEOpHsI CTPOEHMsI opraHndeckux semects A. M. byrneposa, 3akoH
COXPaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKUH A3bIK XMMUHU; MUPOBO33pEHYE-
CKH€ 3HaHUS, JISKAIUE B OCHOBE IIOHUMAaHUS PUYMHHOCTU U CUCTEMHOCTH XMMHUUYECKUX SIBJIE-
HUH, (haKkToJIOrN4ecKre CBeICHHUs O CBOMCTBAX, COCTABE, MOTYYEHUHU 1 0€3011aCHOM HCIOJIb30Ba-
HUU BaXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKON JESITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBIISATH XapaKTEPHbIC MMPU3HAKU MOHSTUM, YCTaHABINBATH
UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOILME MTOHATHUS MIPU ONMCAHUU COCTABA, CTPOCHUS U
MPEBPALLEHUI OPTraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUI UCIIOJI30BATh XUMUUECKYI0 CUMBOJIUKY ISl COCTaBJICHUS MO-
JIEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIéHHON) GOpMyN OpraHMYECKUX BEIIECTB U
YpaBHEHUN XUMUYECKUX PEAKIIUM, U3TOTABIUBATH MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABJIMBATh NMPUHAJIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIIECTB 10 UX COCTaBY M CTPOEHUIO K ONPEeAEIEHHOMY KilacCy/TpyIe COeJMHEeHuH (yriaeBoao-
POJibl, KUCIIOPOJ U a30TCOJIEPKAINE COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI), 1aBaTh
UM Ha3BaHus 1o cucreMatnueckoir HomeHknarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIBHBIE
HAa3BaHUsI OTJENbHBIX OPraHMYECKHUX BELIECTB (ITHIJIEH, NMPOMMIIEH, alleTHIIEH, 3TUJICHIJIMKOJIb,
IIIMLEepUH, (eHo, (opMalbAerHl, aleTalbAer |1, MypaBbuHas KUCI0Ta, YKCYCHAsl KUCIIOTa, OJle-
MHOBas KUCJIOTa, CTeapUHOBasi KUCII0Ta, TII0K03a, (PYKTO3a, KpaxmaJ, LIeJUII0J103a, TIUIHH);

C(bOpMPIpOBaHHOCTI) YMCHUA OIPCACIIATh BUJIbBI XHUMHYSCKOM CBSI3U B OpTraHN4YCCKUX COCaU-
HCHUAX (OI[I/IHapHLIC u KpaTHBIe);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHUS TEOPUU CTPOSHHSI OPTaHUYECKHX Be-
miectB A. M. bytiepoBa /151 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPO-
€HUS; 3aKOH COXPAHEHUsI MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBNUECKUE U XHUMHUe-
CKH€ CBOMCTBA THIHMYHBIX MPEICTABUTENCH PA3IMUHBIX KJIACCOB OPraHUYECKHUX BEIIECTB (METaH,
9TaH, YTWICH, MPOMIICH, alleTUIeH, OyTaauen-1,3, MmeTmwiOyTaauen-1,3, O€H30J, METaHOI, dTa-
HOJI, DTHJICHTJIUKOJIb, TIUIEPUH, PEHO, alleTaabJAeTUI, MypaBbiHAsl U YKCYCHAsI KHCIOTHI, TIII0-
K033, KpaxMmal, IeJUTF0JI03a, aMHHOYKCYCHAsI KUCIIOTA), WILTFOCTPUPOBATh TEHETUYECKYIO CBS3h
MEXy HUIMH YPaBHEHHUSIMH COOTBETCTBYIOIINX XHMHUECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYK-

TYpPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh yMEHHS XapaKTEPU30BaThb WCTOYHUKH YIIEBOJAOPOJTHOTO CBIPHSA
(HedTh, TPUPOHBIN ra3, Yroib), CHOCOOBI HX MepepaboTKU U MPAKTUYECKOE MPUMEHEHUEe TPo-
JIYKTOB TIEPEPabOTKH;

c(OPMHUPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYUCICHHS I10 XHUMHUYECKHM YpPaBHEHHSIM
(Macchl, 00BEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOIYKTA PEaKIIMH M0 N3BECTHBIM Macce,
00BEMY, KOJINYECTBY OZIHOT'O n3 HUCXOJHBIX BELLECTB
WJIU TIPOJYKTOB PEAKITUN);



c(hOpMUPOBAHHOCTh YMEHHH BJIaJIETh CUCTEMON 3HAaHHMK 00 OCHOBHBIX METOAaX HAy4YHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BELIECTB U XUMHUYECKHX sSBJICHUHN (HabIt01e-
HUC, USMCPCHUC, DKCIICPUMCHT, MOI[GJII/IpOBaHI/Ie), HUCIIOJIB30BAaTh CUCTECMHBIC XUMHWYCCKUEC 3HAHUSA
JUTSL IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAllUAX, CBA3aHHBIX C BEIIECTBAMH U UX
MMPUMCHCHHUCM,

c(OpMHPOBAHHOCTH YMEHUH COOIIOIaTh IPABUIIA ITOJIb30BAHMS XUMHUYECKOU MTOCYA0H U J1a-
O6opaTopHbIM 000pPYIOBAHMEM, a TAKXKE MpaBUiIa OOpAllEHHs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH TJIAHUPOBATH U BBIMOJIHATH XUMUUECKUN SKCIIEPUMEHT (TIpe-
BpAIllCHUsI OPraHUYECKUX BEUIECTB IIPY HArpeBaHUM, IIOJyYEHUE OTWICHA M H3Y4YEHHE €TI0
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IeHaTypalus OeJIKOB IpU HarpeBaHuUH,
L[BETHbIE PEAKLMU OEJIKOB) B COOTBETCTBUH C IIPABUIIAMHU TEXHUKU 0€30M1aCHOCTH IIpU 00pallieHun
C BelIecTBaMU U J1a00paTOpHBIM 000pYyI0BaHUEM, IIPEACTABIATH PE3YIbTaThl XMMHUUECKOTO IKC-
nepuMeHTa B (hopMe 3alucu YpaBHEHUI COOTBETCTBYIOIIMUX peakuil U (JOpMyIMpPOBATH BBIBOBI
Ha OCHOBE DTUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHATM3UPOBATH XUMUYECKYIO HH(POPMAIIHIO, TT0-
Jy4aeMyIo U3 pa3HbIX HCTOYHUKOB (cpeacTBa MaccoBoi nHpopmauuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOJII01aTh MTPaBUIIA 3KOJOTUYECKH LIEI€CO00Pa3HOro OB Ie-
HUS B OBITY U TPYJIOBOH JEATEIBHOCTH B LIEISX COXPAHEHMs CBOETO 3/I0POBbS U OKpYXarolein
IPUPOJIHOM Cpefibl, 0CO3HABATh OMACHOCTh BO3IEHCTBUS Ha JKUBBIE OPTaHU3Mbl ONPEIEIEHHBIX
OpPraHMYeCKHX BEIIEeCTB, MOHMMas cMmbici mnokaszarens I1JIK, moscHaTh Ha nmpumepax crocoObl
YMEHbILIEHHUS U NPEJOTBPAIIECHUS X BPEIHOTO BO3IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIA 06yqa10umxcs{ C OI'paHUYCHHBIMU BO3MOKHOCTAMHM 3JOPOBbs: YMCHUC IIPUMCHATDH 3HA-
HUSI 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAHHWA BCHICCTB U XUMHWYCCKUX HBJ'IeHHfI;

JUISL CIIETIBIX M CIA00BUIAIIMX O0YJAIOIUXCS: YMEHUE HCII0JIb30BaTh PeNlbe(yHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins nis 3anucu Xxumuueckux Gopmy.

11 KUIIACC

HpCI[MCTHBIC pPE3yibTaThl OCBOCHUA KypCa «061_[18.}1 1 HCOPraHUYCCKAaA XUMHI» OTPAKALOT:

c(OpPMHPOBAHHOCTH MPE/ICTABICHUI: 0 XUMUYECKOI COCTaBIIAIONIEH eCTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBI IMYHOCTH, €€ PYHKIHMOHATBHON I'PaMOTHOCTH, HEOOXOAMMOM /171 peIlICHUs IPaKTH4e-
CKHX 3aJa4 M 3KOJOTHYEeCKHM OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3[0POBBIO U MPUPOIAHOMN
cpene;



BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpask BKJIKOYAET: OCHOBOIIOJIATratolue MOHS-
TUS (XUMHYCCKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTPOHHbBIE OPOMTAIN aTOMOB, HOH, MOJIC-
KYyJIa, MOJIb, MOJIIPHBIA 00BEM, BAIGHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHCIICHHUS, XH-
MHUYECKasi CBsA3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJIHAS), KPUCTAIMYECKAs pe-
mETKA, TUMBl XUMUYECKUX PEAKIUH, PacTBOpP, IJIEKTPOJIUTHI, HEANIEKTPOIUTHI, SJICKTPOIUTHYIEC-
CKasi Juccouuanus, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKON peakiiuu, XUMUYECKOe
PaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHUSI DIIEKTPOIUTHUECKON TUCCOIMALINU, TIEPUOAUYECKUH 3a-
koH JI. . MenpeneeBa, 3aKOH COXpAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPTUU MPU XUMUYECKHUX PEAKIHUSAX ), 3AKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMUU, MUPOBO3-
3pEHYECKHUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAaHUS TPUUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX
SIBIICHUH, (AKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX, COCTABE, MOJYICHUN U OE30MMaCHOM HCIIOb-
30BaHMM BKHEUIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NMPAKTHYECKOW JESITEIBHOCTH YesIo-
BEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC NMPU3HAKU MOHATUN, YCTAaHABIMBATH
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLME MTOHATUS IIPU OMMCAHUU HEOPTraHUYECKUX Be-
LIECTB U UX MPEBPAILCHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUUYECKUX pEAKLUUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHangbHble Ha3BaHUS OTJIEIbHBIX HEOPraHUUECKUX BEILECTB (yrapHbli ras, yrie-
KUCIIbIH ra3, aMMuaK, raiéHasi U3BecTb, HeraleéHasi U3BeCThb, IUThEBAs COAA, IUPUT U APYTHe);

c(OpPMUPOBAHHOCTh YMEHUN ONPEENIATh BAJIGHTHOCTD U CTETIEHb OKUCICHHSI XUMUYECKUX
AIIEMEHTOB B COCIMHEHHIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuIhuecKasi, BOJIOPO/IHAS) B COSAMHEHUSX, THIT KPUCTALNTNYECKON PEIIETKH KOHKPETHOTO Be-
niecTBa (aTOMHasl, MOJIEKYJISIpHAsI, HIOHHAs, METAJUTMUECKast), XapaKTep Cpelbl B BOJHBIX PacTBO-
pax HEOPraHWYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAJICKHOCTh HEOPTAaHMYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIIe COeIMHEHUHN (TPOCThIE BEIECTBA — METAIUIBI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUSI, KUCIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICT Nepuoanueckoro 3akona JI. . Mennene-
€Ba M JIEMOHCTPHUPOBATh €ro CHCTEMAaTHU3HMPYIOLIYIO, OOBSCHUTEIbHYI0 M HPOTHOCTUYECKYIO

byHKIINM,

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYE-
CKHX 1eMeHTOB 1—4 nepuoaos Ilepunoaunyeckoit cucremsl Xumuueckux 3inemeHToB . 1. Menne-
JIeeBa, UCIOJIb3Ys TIOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUCCKHUE YPOBHUY, 00b-
SICHSITh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKUX JIEMEHTOB M UX COEAMHEHUM IO Te-
puonam u rpynmnam [lepuoanueckoit cucremsl xumMuaeckux 3aeMeHToB 1. M. Meneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIHME XUMUYECKUE CBOMCTBA
HGOpFaHI/I'-IeCKI/IX BCIIICCTB pa3J'H/ILIHI)IX KJI1aCCOB, HOHTBep)KJIaTI) CymeCTBOBaHI/Ie FCHGTH‘—IGCKOﬁ
CBSI3U MEX/y HEOPTaHMUECKMMU BEIIECTBAMHU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHU-
YECKUX PEaKIUil;

c(OpMHUPOBAHHOCTh YMEHHUS KJIaCCU(DULIMPOBATH XUMUYECKHE PEAKIIUHU 110 PA3ITUYHBIM MPU-
3HaKaM (YUCIly U COCTaBy pearupyollux BEIIeCTB, TEIUIOBOMY A(h(]eKTy peakiuu, U3MEHEHUIO
CTETICHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMU, YIACTHIO KaTaau3aTopa);



c(OpMHUPOBAHHOCTh YMEHUI COCTABIISATh YPABHEHUS PEAKIIU PA3IUYHbBIX TUIIOB, MOJHBIE U
COKpaIIEHHbIE YPABHEHUS peaKlMii HOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ATH pe-
aKIMU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHI NMPOBOANUTH PEAKIMH, MMOATBEPKAAIONINE KaUeCTBEHHBIN CO-
CTaB Pa3JIMYHBIX HEOPraHMYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM ITyTEM MOHBI, IIPUCYTCTBY-
IOIME B BOJHBIX paCTBOPAX HEOPraHUYECKUX BEILECTB;

Cq)OpMHpOBaHHOCTb yMeHI/Iﬁ PaCKpbIBaATh CYHIHOCTH OKHUCJIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX
peaKHI/Iﬁ IMOCPEACTBOM COCTABJICHUSA SJICKTPOHHOI'O OajaHca STHX peaKHI/Iﬁ;

c(OPMHUPOBAHHOCTb YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuH OT
pasInYHbIX (PAKTOPOB; XapaKTEeP CMELICHUS XMMUYECKOI'0 PABHOBECHS B 3aBUCMOCTH OT BHEII-
Hero Bo3zeicTus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTb YMEHUN XapaKTEPU30BaATh XUMUUYECKHE MTPOIIECCHI, JICIKAIIME B OCHOBE
MPOMBINIJICHHOTO MOTYYEeHHsI CEPHOM KUCTIOThI, aMMHaKa, a Takke c(hOPMUPOBAHHOCTH MPEICTAB-
JeHUN 00 OOIIMX HAayYHBIX MPHUHIMIAX U SKOJOTUYECKHUX MPoOIeMax XMMHYECKOTO MPOU3BO/I-
CTBa;

c(OPMHPOBAHHOCTb YMEHHH IPOBOIUTH BHIUMCIICHUS C UCIIOJIb30BAHUEM OHATHS «MacCo-
Basi JOJI BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOMICHWH Ta30B MPU XMUMUYECKHX DPEAKLHUSX,
Macchl BellecTBa UM 00bEMa ra30B MO MU3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce UM 00BEMY
OJTHOTO M3 YYacCTBYIOIIUX B PEAKIUH BEIIECTB, TEIIOBOrO 3((EKTa peakiii Ha OCHOBE 3aKOHOB
COXPaHEHMsI MaCChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'H-OI[3.T]':> IpaBujia MOJIb30BAHUA XUMHYECKOMN HOCY,Z[OI\/’I " Jjia-
60paTOpHLIM 060py,Z[OBaHI/IeM, a TaK»XKe IpaBuiia O6paH_[eHI/IH C BCIICCTBAMHU B COOTBCTCTBHH C
HHCTPYKIUSAMHU 110 BBIITIOJIHCHHUIO na60paT0pHr,1x XUMHUYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH MJIAHUPOBATh U BBIIOJIHATH XUMUYECKUN IKCIIEPUMEHT (pa3-
JIO’)KEHUE NEPOKCHJIA BOJOPO/A B IPUCYTCTBUU KaTaJIN3aTOPA, ONIPENEICHUE CPEbI PACTBOPOB BE-
IIECTB C MOMOIIbIO YHHBEPCAIILHOTO MHAUKATOPA, BIUSHUE PA3IUYHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peakiMy, peakiiMi MOHHOro 0OMeHa, KaueCTBEHHbIE peaklui Ha cylb(aT-, kapoo-
HaT- ¥ XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHMSI, PELICHHE SKCIEPUMEHTANbHbIX 3ajad 10 TeMam
«Metamnb» 1 «HemeTanas») B COOTBETCTBUU C MpaBUJIaMH TEXHUKH 0€30MacHOCTH MpH oOpa-
[IEHUH C BEUIECTBAMH U JIJAOOPATOPHBIM 00OPYJOBaHHEM, MPEICTABIATH PE3yIbTaThl XUMHUUE-
CKOT'0 SKCIIEpUMEHTA B (pOopMe 3alHcH YpaBHEHHH COOTBETCTBYIOIIMX PEAKIIMNA U (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMUUYECKYIO HH(OpMALIUIO, 110-
Jy4aeMylo U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MACCOBOM KOMMYHUKALUU, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOII01aTh MPAaBUIA IKOJIOTMYECKH 11eTIECO00Pa3HOTo MOBeIe-
HUS B OBITY U TPYJOBOH JIEATEIBHOCTU B LIEJISIX COXPAHEHMS CBOETO 3[I0POBbS U OKpYXKarolen
MPUPOJIHOM Cpefibl, 0OCO3HABATh OMACHOCTh BO3JEHCTBHS Ha JKUBbIE OPraHU3MbI ONpPEAEIEHHBIX
BEIIECTB, MOHUMast cMbicia nokazatens [1/IK, moscHaTs Ha nmpuMepax crocoObl yMEHBIICHUS U
IIPEIOTBPALICHNS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIA 06yqa}01u1/1xc;[ C OI'paHUYCHHBIMU BO3MOXKHOCTAMM 3JO0POBbs: YMCHUC ITPUMCHATH 3HA-
HUSI 00 OCHOBHBIX AOCTYIIHBIX MCTO/J[aX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;



JUTSL CJICTIBIX M CITA00BHUIAIINX OOYYAIOIIMXCS: YMEHHUE UCTIOJIB30BATh PEIbe(pHO-TOUCTHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux Gopmyil.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne  HaumeHoBaHue pa3zienioB U TeM KomnnuectBo yacos DnexTpoHHBIE (U PO-
/I HIPOrpaMMBbI Bcero Kontponshsie ITpaxTiueckue ) 00pa3oBaTeNbHbIC pe-

paboThl paboThl CypChI
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOH XMMUM

1.1 IIpeamer OpraHUIEeCKON XUMHH. 3 0 0 HTT://RESH.EDU.RY/
Teopwust CTpOEHUS] OPraHHUECKUX
coenunenunii A. M. byrneposa

Utoro no pazneny 3

Pa3znen 2. YrieBoaopoasl

2.1 TlpenenbHbIE YIIEBOAOPOIBI — 2 0 0 HTT://RESH.EDU.RY/
AJIKaHBI

2.2 HenpenenbHbIE YTIIEBOIOPOIBL: 6 0 1 HTT://RESH.EDU.RY/

AJIKCHBI, aJIKaAWMCHBI, aJIKNHBI

2.3 ApoMaTtHueckue yrieBoa0pOIbI 2 0 0 HTT://RESH.EDU.RY/

2.4 TIpupoaHbIe HCTOYHUKH YTIIEBO- 3 1 0 HTT://RESH.EDU.RU/
JIOPOJIOB U UX TIepepadoTKa

Wroro mo pazneny 13

Pa3znen 3. Kuciiopoaconep:kaiue opranu4eckue coeTuHeHHs

3.1 Crouptel. @enon 3 0 0 HTT://RESH.RU/

3.2 Anpnerunsl. KapOoHOBBIE KHC- 7 0 1 HTT://RESH.RU/
n0Tel. C0XHBIE d(DUPBI

3.3 Yruesonsl 3 1 0 HTT://RESH.RU/

Hroro no paszneny 13

Pasnen 4. Azorcoaep:kamme opraHudecKue coeIMHeHUus

4.1 AmuHbI. AMHHOKHUCIIOTHI. benku 3 0 0 HTT://RESH.RU/

Hroro no paszneny 3

Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA

5.1 ITnactmaccel. Kayuyku. Bo- 2 0 0 HTT://RESH.RU/
JIOKHA

Hroro mo pasneny 2

OBHIEE KOJIMYECTBO YACOB 34 2 2

1O ITPOI'PAMME

11 KJIACC

No  HammenoBanue pasznenoB u TeM  KomnuecTBo yacoB  DiekTpoHHBIE (¢ poBbIe) 00pa3oBa-

n/n POTPaMMBI TEJBHBIC PECYPCHI

Bcero Kontponbhbie IlpaxkTtuue-
paboThl CKHE paboThI

Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH

1.1 Crpoenne atomoB. [leproanye- 3 0 0 HTT://RESH.RU/
CKMii 3aK0oH U [lepunonnueckas



No  HammenoBanue pasnenoB U TeM  KomnuecTBo 4acoB  DiekTpoHHBIE (¢ poBbIe) 00pazoBa-

/i POTPaMMBI TEJbHBIE PECYPCHI
Bcero Kontponbnusle IlIpaktnue-
paboThl CKHE paboThI
crCcTeMa XUMHUYECKUX JIEMEHTOB
. 1. MenneneeBa
1.2 Crpoenue BemiectBa. MHOT000- 4 0 0 HTT://RESH.RU/
pasue BelecTB
1.3 XuMHUeCKne peaKiuu 6 1 1 HTT://RESH.RU/
Hroro no pazaeny 13
Pa3znen 2. Heopranuueckasi xummusi
2.1 Merasisl 6 0 1 HTT://RESH.RU/
2.2 HemeTtasmisl 9 1 1 HTT://RESH.RU/
2.3 CBs13b HEOPraHMYECKUX U Opra- 2 0 0 HTT://RESH.RU/
HUYCCKUX BEIIECTB
Hroro no pazneny 17
Pa3nea 3. Xumus u xKu3nb
3.1 Xumus 1 )KU3Hb 4 0 0 HTT://RESH.RU/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 2 3
I10 TTPOTPAMME
MNOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC
No Tema ypoka KonnuectBo wacos Jlata DneKTpOHHBIE
n/n Beero Kontponbhbie —Ilpakrumue- —H3yde- H(POBbIE 00-
paloThI ckue paboTer  HHA  PasOBaTC]Ib-
HbI€ PECypChl
1  Bsoansiit UTh.Ilpeamer opra- 1 0 0
HUYCCKOW XUMHUH, e€ BO3HUK-
HOBEHHE, Pa3BUTHE U 3HAUCHUE
2  Teopwus cTpoeHHs OpraHude- 1 0 0
ckux coenuHenud A. M. bytie-
pOBa, €€ OCHOBHBIE MOJIOKEHUS
3 IlpencraBnenue o kiaccupuka- 1 0 0
1MW OPTAaHWYECKUX BEIIECTR.
Homenknarypa (cucrematnye-
CKasl) ¥ TPUBUAIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
4  AnkaHbl: COCTaB M CTPOCHHUE, 1 0 0
TOMOJIOTUYECKUH PSiJT
5 MeraH u 3TaH — NpoCTeHINe 1 0 0

NpCACTABUTCIIN AJIKAHOB



10

11

12

13

14

15

16

17

18

19

Tema ypoka

AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBA

OTUJIEH U IPOINUIIEH — IIPO-
CTEHUILINE MPEICTABUTEIIN AJIKE-
HOB

[TpakTnueckas padora Ne 1.
«[IonmydeHue dTUICHA U U3Yy4e-
Hue ero ceorictey UTh

Ankanuensl. byranuen-1,3 u
MetunOyranuen-1,3. [lonyue-
HUE CUHTETUYECKOTO KayuyyKa 1
pEe3UHBI

AJIKHHBIL: cOCTaB U 0COOEHHO-
CTH CTPOEHHS, TOMOJIOTHYE-
CKHM psill. ALIETHIIEH — MPO-
CTEHIITNI TIPEJICTaBUTEIIb AJTKH-
HOB

Brrunciienus 1o ypaBHEHHIO
XUMHUYECKOHN peakiuu

Apensl: 6eH301 U Toxyos. Tok-
CHUYHOCTb apEHOB

I'enernueckas cBsi3b yrieBo10-
POJIOB, MPUHAATIEKAIIUX K pa3-
JIUYHBIM KJ1accaM

[TpupoHBIE HICTOYHHUKH yTJIe-
BOJIOPOJIOB: MPUPOTHBIN Ta3 U
MOy THBIC HEPTSHBIC Ta3bI,
He(Th U MPOAYKTHI €€ Tiepepa-
00TKH

[TpupoHBIE HCTOYHHUKH yTJIe-
BOJIOPOJIOB: MIPUPOTHBIN Ta3 U
MOy THBIC HEPTAHBIC Ta3bI,
He(Th U MPOAYKTHI €€ Tiepepa-
00TKH

Kontponbnas padoTa mo pas-
neny «YTIeBOJA0POIbI»

IIpenensHbIE OTHOATOMHBIE
CHUPTHI: METAHOJI U 3TAHOJL.
Bonoponnas cBs3b
MHoOroaroMHble CIUPTHI: 3TH-
JICHIJIMKOJb U TIMLEPUH

DEHOJI: CTPOEHUE MOJIEKYJIBI,
¢busnyeckue 1 XUMHUECKUE
CBOWCTBA, IPUMEHEHUE

KomnuectBo yacos

Bcero KonTposbhbie

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0

[IpakTrue-
CKHeE padoThI

0

Hara

DIIEKTPOHHBIE

u3yde- MUPPOBEIE 00-

HHA

pa3oBareb-
HBIE PECYPCHI



No Tema ypoka KonnuectBo yacos Jata DneKTpoHHbIE

/1 Beero Komrponshbie  Ilpaktidge- — M3Yde- LHQPOBEIE 00-
paboThI ckue paborsr  HUA  pasoBaTC]Ib-
HBIE PECYPCHI
20 Anbperunsl: hopManbaeTua U 1 0 0
aueTanpaerui. ALETOH

21 OaHOOCHOBHBIE MPECITHHBIC 1 0 0
KapOOHOBBIE KMCIIOTHI: MypaBb-
WHas U YKCYCHast

22 Ilpaktudeckas pabora Ne 2. 1 0 1
«CBolcTBa pacTBOpa YKCYCHOM
kucinote» UTH

23 CreapuHOBas M OJICHHOBAS 1 0 0
KHCIIOTHI, KaK TIPEJICTAaBUTEIIN
BBICIINX KapOOHOBBIX KHCJIOT

24 Mbplna Kak COJIM BBICIIUX Kap- 1 0 0
OOHOBBIX KHCIIOT, NX MOIOIIEE
JIIEUCTBUE

25 Cnoxuble 3pUpbI KaK Ipou3- 1 0 0

BOJIHBIE KAPOOHOBBIX KHCIIOT.
IMunponus cnoxHbIX 3(UpoB

26 JKupbl: THapONIN3, MPUMEHE- 1 0 0
Hue, OnoJIoruYecKas poJib Ku-
poB

27 YrineBoJbl: cocTaB, KilacCU(pH- 1 0 0

Kauus. Baxueimme npeacra-
BUTEJIH: TJII0K03a, PPYKTO3a,
caxapo3sa

28 Kpaxman ¥ [eutroio3a Kak 1 0 0
MIPUPOTHBIC TTOJIUMEPHI

29 KouTposbHas paboTa mo pas- 1 1 0
neny «Kucnopoaconepxanue
OpPraHUYECKUE COCTUHEHHS

30 AMUHBI: METHJIAMHH U aHWJINH 1 0 0

31 AMUHOKHCIIOTHI Kak amgoTep- 1 0 0
HBIE OPTaHUYECKUE COeTHHE-
HUS, UX OMOJOTHYEeCcKOoe 3Haue-
aue. IlenTuas

32 bBenku kak MpUPOIHBIE BRICOKO- 1 0 0
MOJICKYJISIPHBIC COCTUHCHUS

33 OcCHOBHBIE IOHATUA XUMUM BBI- 1 0 0
COKOMOJICKY/ISIPHBIX COEIMHE-
HUU

34 OcHOBHBIE METOABI CUHTE3A 1 0 0

BBICOKOMOJIEKYJISIPHBIX COCNIH-
HeHui. [1macTmaccsl, Kaydyku,
BOJIOKHA



No Tema ypoka KonnuectBo yacos Jata DneKTpoHHbIE

/1 Bcero Konrtpombubie IlpakTmue- H3Y4€- uuQpossie 06-
paboThI ckue paboTer  HUA  Pa3’OBaTE]Ib-
HBIE PECypChI
OBUIEE KOJIMYECTBO YACOB 34 2 2
I10 ITPOI'PAMME
11 KJIACC
No Tema ypoxka KonuuecTBo yacos Hara  Dnektpon-
n/m Bcero Koutpomsmbie Ilpaktmue- M3Yde- HbIE IHppo-
paboThI cKkue paGorpl  HHA  BBIC 00pazo-
BaTEIbHBIC
pecypcsl
1 Bsoansiii UTE. XuMmunueckuii 1 0 0

3JIeMEHT. ATOM. DJEeKTpOHHAas
KOH(UTrypanus aTOMOB

2  llepmonuueckuii 3akoH u [lepu- 1 0 0
OJIMYECKasi CHCTEMa XUMHYe-
ckux ’neMmeHToB Jl. 1. Menne-
JIeeBa, X CBSI3b C COBPEMEHHOM
TEOpHel CTPOCHUsI aTOMOB

3  3aKOHOMEPHOCTU U3MEHEHUs 1 0 0
CBOMCTB XMMUYECKHUX AJIEMEH-
TOB M UX COEUHEHMH 110 TPyII-
I1aM U [epuoiaM. 3Ha4eHHeE Ie-
PHOINYECKOTO 3aKOHA U CH-
CTeMbl XUMHUYECKUX 3JIEMEHTOB
J.W. Menneneesa B pa3BUTUU
HayKu
4  CtpoeHue BemecTBa. XUMHUeE- 1 0 0
CKasl CBsI3b, €€ BUIBI; MEXa-
HU3MbI 00pa30BaHMsI KOBAJICHT-
HOM CBsA3U. BonopoaHas cBs3b

5 BanentHOCTB. DnekTpooTpuna- 1 0 0
TeNbHOCTH. CTEneHb OKHCIIe-
Hus. BemectBa MOJIeKyIsIpHOTO
¥ HEMOJIEKYJIIPHOTO CTPOCHHS

6 TloHsTHE O JUCTIEPCHBIX CUCTE- 1 0 0
Max. I/ICTI/IHHBIG 1 KOJILIOUAHBIC



/o

10

11

12

13

14

15

16

Tema ypoka

pactBopbl. MaccoBasi J1oJ1s Be-
IIECTBA B pacCTBOPE

Knaccudukanus u HoMeHKIa-
Typa HEOPTaHUYECKUX COEUHE-
HU. ['eHeTnYecKas CBA3b HEOP-
raHUYECKUX BEUIECTB, pa3JINy-
HBIX KJIaCCOB

Knaccudukanus XuMuaeckux
peakiuii B HEOpraHM4eCcKon u
OpPraHUYECKON XUMUU. 3aKOH
COXpPaHEHMs MacChl BELIECTB;
3aKOH COXpaHEHMUsI U IpeBpallie-
HUS SHEPTUH IPU XUMUYECKUX
peakuusax

CxopocTts peakuuu. O6paru-
MBbI€ peaKIuu. XUMHUECKOE
paBHOBECHE

[IpaxTuueckas padora Ne 1.
«BnusHue pa3nuyHbx GakTo-
POB Ha CKOPOCTb XUMUYECKOMN
peakuun» UTh

DNeKTPOIUTHYECKAs JUCCOIHA-
nus. [lonaTre o BOROpoIHOM
nokazarene (pH) pactBopa. Pe-
aKIIMA MOHHOTO oOMeHa. [ 'ua-
pONU3 OpraHNYECKUX U Heopra-
HUYECKUX BEIIECTB

OKHCANTENEHO-BOCCTAHOBU-
TenbHble peakuuu. [lonstue 06
JIEKTPOJIU3€E PACIIIIABOB U pac-
TBOPOB COJIEH

KonrtponsHas pabora no pasz-
neny «TeopeTnueckre OCHOBBI
XUMUN

Mertamnsl, ux nonoxenue B Ile-
PUOINYECKON CUCTEME XUMUYE-
ckux aneMmeHToB Jl. 1. Menne-
JeeBa U 0COOEHHOCTU CTPOECHUS
aToMoB. OOmMe Guzndeckue
CBOMCTBA METAJIOB

CnutaBbl METAIIIOB. DJIEKTPOXH-
MUYECKHUM psAJl HAIIPSOKEHUN Me-
TaJIOB

XHUMHYECKHAE CBOMCTBA Ba)KHEH-
IUX METAJLJIOB (HATpUM, KaluH,

KonnuectBO yacoB

Bcero KonTtpomnbHbie

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0

[IpakTrue-
CKHeE padoThI

ara

DJIEKTPOH-

u3ydye- Hble mudpo-

HHA

BbIE 00pazo-
BaTEJIbHBIC

pecypchl



No Tema ypoka KonnuectBo wacoB Jara  DnekTpoH-

/1 Bcero Kontpompubie IlpakTuue- H3Y4€- HBIC uudpo-
paboThI ckue paGoTsr  HHA  BbIE 00paso-

BaTEJIbHBIC

pecypesl

KaJIBIIMI, MArHUH, aTFOMUHHMN )
U UX COeJUHEHUN

17 Xwumundeckue CBOHCTBa Xpoma, 1 0 0
MEJH U UX COCTMHCHUI

18 Xwummnueckue cBoiicTBa IIMHKA, 1 0 0
JKeje3a U UX COeOUHCHMI

19 TIlpaxTtuueckas padora Ne 2. 1 0 1
"Pemmenue sKkCriepuMeHTaIbHbBIX
3aja4 1o reme «Meramib"
UTh

20 HemeTtamisl, HX IIOJ0KEHHUE B 1 0 0
[Tepuoanueckoil cucreme Xu-
Mu4yeckux 3jemeHToB . U.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB

21 ®wusnyeckue CBOWCTBA HEME- 1 0 0
TaJuI0B. AJIJIOTPOIINS HEMETall-
7I0B (Ha MpUMeEpe KUCIOPOoJa,
cepsl, hocdopa u yriiepoaa)

22 XuMUYEeCKHEe CBOMCTBA rajore- 1 0 0
HOB, CE€pBI U UX COCIMHEHUN

23 XWUMHYECKHE CBOMCTBA a30Ta, 1 0 0
dbocdopa 1 Ux coeTMHEHUI

24 XwuMu4eckue CBOWCTBA yTJie- 1 0 0
poJia, KPEMHHUS U X COEIUHE-
HUH

25 TlpumeHeHHe BaKHEHIINX He- 1 0 0

METAJIOB U UX COCAUHECHUN

26 O0600I11IeHNE U CHCTEMATH3ALIH 1 0 0
3HaHui 1o TeMe «HemeTramis.
Bbruunciienus mo ypaBHEHUsIM
XUMHAYECKHUX PEaKIUuil U TEPMO-
XUMHAYECKHE PACUETHI

27 llpaktuueckas pabota Ne 3. 1 0 1
«PemieHne 3KCepuMEHTAIBHBIX
3a1a4d o reme "Hemeramist"»
UTB.

28 KonTponpHas padora mo temam 1 1 0
«Metamney U «Hemetamin

29 Heopranuuyeckue u opraHuye- 1 0 0
CKHe KucioThl. Heopranmye-
CKHE U OPraHN4YeCKHUe OCHOBA-
HUs



No Tema ypoka KonnuectBo wacoB Jara  DnekTpoH-

/1 Bcero Kontpompubie IlpakTuue- H3Y4€- HBIC uudpo-
paboThI ckue paGorpr  HHA  BBIC 00pazo-
BaTEJIbHBIC
pecypcsl
30 AwmdoTepHbIe HEOPraHUYECKUE 1 0 0

1 OPraHUYCCKHUEC COCAUHCHMUA.
I'enernueckas cBA3b HCOpraHu-
YCCKUX U OPraHUYCCKHX BC-
meCTB

31 Ponb xumuu B o0ecIieueHuN 1 0 0
9KOJIOTUYECKOH, SJHEpreTuye-
CKOM M IHIIEBOM Oe30macHo-
CTH, Pa3BUTHUU MEIUIIMHBI

32 TIlpexncraBienust 00 oOmuUX 1 0 0
HAYYHBIX MTPUHIIMIIAX TPOMBIIII-
JIEHHOTO ITOJIy4E€HUS BaKHEH-
IIMX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U Ma- 1 0 0
TEepHAIIOB

34 XwuMmus U 310pOBBE YEIIOBEKA 1 0

OBIIEE KOJIMYECTBO YACOB 34 2

I10 ITPOIT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

NHTEPHET
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