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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpelHero ooOmero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K ONpPENEIICHUIO
oO1ielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIONIMM H3TallOM pealM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenU(PUKA HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaed M MPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpacT 0CcoOyI0 poJib B
COBPEMEHHOW IUBWJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHCHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOrO pa3BUTHUSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHHS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4ecKkon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMupoBaHa B MPOTpaMME IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM HA  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIUHEHHN. B Kypce OpraHmyeckom XWUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHbIC
MIPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B THpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHHUM, a TaKKE O XHMHUYECKHUX PEaKIUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSX TMPOTEeKaHUs JOomoJiHsgeTcss B Kypcax 10 um 11 KkmaccoB
AJIEMEHTAMH COJICPXAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUNA U TPUKIATHON
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT TOHMMAaHUIO B3aUMOCBSI3U XUMUHU C
JPYTMMHM HayKaMmH, pPacKpblBalOT €€ poJib B IMO3HABATEJIIbHOM M IMPaKTHYECKOU
JEeATEIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUS K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTalOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
nmpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
OpUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUus WHTEINIEKTYalbHbIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1au. B 1ienoM cojepxanue yueOHOro
npeaMera «XHUMHUS»  JAHHOTO  YPOBHSA  M3YYEHUST  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y O0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI JjIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIIEPUMEHTA U
pelieHrs TPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TakKe MpoOJeM COEpeKEHUsT YHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemeHus 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpEeIeICHUIO
COJIEp’KaHMsl M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMupoBaHUe
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEKOMUX 0a30BO€ 3HAYEHUE I
pPa3MUYHBIX BHJIOB JICSITEIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mpemnojaBaHus XMMHUM KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CpeHero ooiero oopa3oBaHus, PH OMPEICICHUH
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIed H3y4YeHHUs TpeAMeTa HalpaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKON
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K OINPEACICHHUIO LIEJEH W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IESIMU W3Y4YCHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMHUYECKUX peaKIii, HEOOXOMAMMBIX Il MPUOOpETEHUS
YMECHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOM JKU3HM,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOCHUEM U
OOBSICHEHHEM XHUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LIeNiel U 3a7a4 U3ydeHUsI
peaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alluy, BJIQJICIOIIET0 HE
HA0OpOM 3HaHWN, a (PYHKIHMOHAIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHHUS MX B PEATbHOU >KU3HU
JUTSL pEIIeHUs TTPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]a4H, KaK:

amanraiusi 00yJaromMxcsi K yCIOBUSIM TWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMITETCHIINM), WMEIOINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATeILHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX I TIPUOOPETEHUsS ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXKe I OIEHKH C TO3UIUi
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENILHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEIICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe MPUOOPETEHHs OIbITa
WCTIONIb30BAaHUSl TIOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcrecTBeHHO-HayUYHbIE
pEIMETBD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, €€ ocHOBHbIE NI0JI05KkeHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYeCKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBienne o kiacCU(pUKALMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3laMy OpPraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALLIECHUIO OPTaHUYECKHUX BEIIECTB
IIpYU HarpeBaHuu (II1aBJIeHUE, 0OYTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM psAA. MertaH u dTaH —
NPOCTEUIINE NPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBA
(peakuuy 3aMeIlleHUuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUECKHME WU XUMHUYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATallM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psij. AlleTUiIeH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), MTOJYUYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoicmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPHHAMISKAIIUMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIICHU:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuéTHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), IpUMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBUEe Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMaANBIETWJA, AaleTAIBIEIHA: CTPOCHHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKHe M XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue i Kiacca KUCIOT, peakius dTepuuKaiim), mojaydyeHue u mpuMeHEHuE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2GupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornyueckas
POJIb KUPOB.




YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOMCTBAa (B3aUMOJACHCTBHE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIOUPTOB, KaYE€CTBEHHBIE PEAKIHMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmanga C HOJOM),
IPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHA). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
HaOJI0ICHUE U OMMCAaHUE JIEMOHCTPALIMOHHBIX OMBITOB: JA€HATypanus OEJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSASI MOJIEKYJISIpHAas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BELIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUW, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOIIO/ICHNUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHbIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHE MpernapaThl, MaTepraibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [lepnoamyeckoil cucTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pPa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajutmdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). Bomopoanas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenxknatypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHHsS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa XxumMuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEICTICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHHUBEPCAIBHOIO HWHIUKATOpA, pEaKIHH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3IuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIum».

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetraiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIUHEHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XWUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
OKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEeaKI[Mi Ha KATHOHBI METAJIIOB).

Pacuérnblie 3agaun.

Pacuétbl mMaccel BelecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEET PUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM DKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MATEpHasbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XuMHST U 30pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpraHU4eCcKol XumMuu B 11 Kiacce OCyIeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC MOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBIIUICHHOCTh,  ITPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMIUE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMHCS POCCUHCKONW TpaxKJaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHULIHMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHIaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIealaMUd POCCUUCKOTO TPaKJAHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOPMAaMM Y TpPaBWIAMM  TOBEIEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA IO3HABATEILHOM U NPAKTUYECKON NESITEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpMax U TMpaBUiiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEM 3I0pOoBOTO M Oe3omacHoro obpasza IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHUsl UEHHOCTHM TNPaBWJI HHJIMBUAYAJIbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4YacTHE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



UHTEpeca K MPAaKTHYECKOMY M3YYEHHIO MPOQECCHIl pa3IudHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied Mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHMMaHUA TJI00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUNW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIUIMX BpEl OKPYXKaroUen
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOITHYECKON KYJIbTYPHI,
OIIBITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeUUKA XUMUU KaK HayKd, OCO3HaHHMs €€ poju B
dbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBlieHuss 00 OKPYXKAroIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX MpoOsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, 00ECIEUYEHUH YCIOBUI
YCHENIHOTO TPpyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHbBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JESATCITBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YpOBHE CpeAHEro 0011ero 00pa3zoBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHS, SIBIICHHE,
MpoIece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoOBaHNe, HAOIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJIbHbIC Y4eOHbIC NeHcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaome dbopmHpoBaHue (yHKLIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICCTBYS B IO3HABATEIIHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MpPoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENU JEITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSA, UCIIOIb3YEeMbIE€ B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JIJIS1 BBISIBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLuii;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTa
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUS W  IPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3ajlay, NPUMEHEHUIO pa3IudyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX uWHOOpMauu (HAy4HO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(POPMALIMIO PA3IMYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



dbopMynupoBaTh 3aMpoChl U MPUMEHSTh PAa3IMYHbIE METOJbI MPHU MOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMY  MpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEeHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TMPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JTUCKYCCUM,  BBICKa3bIBaTh  WJeH, (OPMYyIUpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOTHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO UCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peajin3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHHWS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO ITUIAHUPOBATh M OCYIIECTBISATH CBOK IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
b deKTUBHBIN C€roco0 HMX perieHuss ¢ y4ETOM TOJyYeHHs] HOBBIX 3HAHUW O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaIN3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIs1 pelIeHHs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIEPOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIINE COEAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACSATEIBHOCTU YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBJISTH XapaKT€pHbIE MPU3HAKH MOHSITUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
dbopMynl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBJIMBATh MPUHAAJIC)KHOCTh H3YyUEHHBIX
OPraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takxe OpUBOAUTH TPUBHAIBHbBIE
HA3BaHUS OTAEIBHBIX OpPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJIEHTJIMKOJb, TIUUEPUH, (EHOJ, (popManblerus, aueTanbIeruji, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmal, eJIJII0J103a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIBl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. bytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPAa3IHMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJIEH, MPONWIEH, AalleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJeru/, MypaBbUHAsi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCT, YMEHHMM BIJIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMt0IeHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU H HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1abOpaTOPHBIM O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, TTOJTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJKOB MPU HArpEeBaHHH, IBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA O€30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMaIMIO, TOJYyYaeMyK) U3 Pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUSI B OBITY W TPYMOBOH JESITEIBHOCTH B IIENISIX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEISIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUST W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YelI0BeKa;

JUIST 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIMX OOYYalOUIMXCS: YMEHHE HCIIONb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns mjis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHuvecKas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMUUYECKasl CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMUECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJIEKTPOJIUTHI, HEDJICKTPOIUTHI,
AJEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnueckuit 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHHS M IPEBpaIeHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH HU
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU U 0€30MMacCHOM HCTIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIHLHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMyJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  pPEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIpPEACIISATh BaJIEHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCU/Ibl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
W. MenpneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHToB JI. M. MenpneneeBa, ucnoiib3ys HOHATUA «s-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMUMHUYECKHUX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHHIO CTEMEHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIE YPABHEHMSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPKIAIOIIHIEC
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIu4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHE MPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIUX HAYYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOAUTH BBIYMCICHHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOIO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe IMpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH IO BBIOJIHEHHIO J1a00paTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha CyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad To
temam «Metauby U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMU U JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPEaKIUii U (POPMyIMpPOBATH BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaIUIO, TOJYyYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, MTHTEpHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpPaHEHHUsSI CBOETO 3J0POBbS M OKPYKAIOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXcsi ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHuit JI. bpaitnst aiis 3ammucu XuMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/m Kontpoabnbie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nes 2. Yruesogopoasbl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Cruprel. ®eHon 3
39 Anbnerunsl. KapOOHOBBIE KUCIIOTBI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Uroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Uroro no pazgeny 3
Pasznea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne ni/m P Kourpoubnbie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemeHToB /1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
) BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Metanst 6 1
2.2 ‘ Hewmeramibl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
) BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

[Ipeamer opranM4ecKko XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Teopus cTpoeHUS OPraHU4YECKUX
coequHenunit A. M. Byrieposa, eé
OCHOBHBIC ITOJIOKCHU A

[IpencraBnenue o kiaccuuKau
opranudeckux Beuiects. HomeHnkmnatypa
(cucremaTuyeckas) U TpUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCUICCTB

AlKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUJCH " HOPONUJICH — HpOCTCﬁMHC
NpEACTABUTCIIN AJIKCHOB

[IpakTuueckas padora Ne 1. «Ilonyyenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [omyyenue
CUHTETHYECKOTO KaydyKa U Pe3UHBI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH Psifl. AETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas cBs3b YIiI€BOJOPOIOB,
MIPUHAIEKALIUX K pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIIJIEBOJIOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE ICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
ME€TaHoJ U 3TaHoi. BoropoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHTINKOJIb U
[JIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
aneTanbAerul. AueToH

)1 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaﬂ 1 OJICMHOBasA KHCJIOThI, KaK

23 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBIE
Crno>xuble 3(Upbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX
3¢upoB

26 XKupsl: runponan3, npuMeHeHue,
OuooruuecKas poib )KUPOB
VYTieBopsl: COCTaB, KilaccuuKanus.

27 Baxneriuve npencraBuTeNnu: ritoKo3a,
bpykTo3a, caxaposa

)% Kpaxman u nemutono3a Kak mpupoHbIe
MTOJINMEPBI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaep:xaiiue opraHnyecKue
COETUHEHUS

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OTepHBIe

31 OpraHNYeCKHUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuant

1 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSMHEHUS

3 OCHOBHBIE TIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUN

34 OCHOBHEBIE METOILI CHHTE3A




BBICOKOMOJICKYJIAPHBIX COCI[PIHGHPIIZ.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KIIACC

Buner u
Koi- [Inanupyemsble pe3ybTaThl (bopMBI [Ipumeyanue
Ne Tema ypoka
w/n BO Tun/dopma ypoxa KOHTPOJIS
JacoB OcBoeHue NpeIMETHBIX
9 YV
3HAHUI
Tema 1. BaxHeilimme XuMu4ecKkue NOHATHA U 3aKO0HBI (1 )
Ilo3naBaTenbHbIE:
CaMOCTOATENIbHOE BbIICJICHUE U
. OPMYJIMPOBAHHE [TO3HABATEIBHOM LIeTN
XUMUYECKUI (Gopmymp H
KoMmmyHnkaTuBHbIe:
JJIEMEHT. YMeTb coCTaBIATh 9 .
YMEHUE C JI0CTaTOYHOU MOJTHOTON 1
Hyxnuasr. 3JIEKTPOHHBIE CXEMBI
TOYHOCTBIO BbIPa)KaTh CBOU MBICIIU B
N3otomel. 3akon MOBTOPEHHE CTpOEHHS aToMa paboTa B
1 1 . COOTBETCTBUHU C 3aJja4aMH U YCIOBHUSIMU
COXpaHEHUs [IpoGnemHsIil ypok 3HaTh U NPUMEHSTh KJiacce
KOMMYHUKAaIUU
MaccChl ¥ SHEPTUHU OCHOBHBIE
PeryasiTuBHbIe:
B XMMHUHU. XUMHUYECKNE 3aKOHBI

MOCTAaHOBKA y4eOHOM 3a/1a4ui Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ U3BECTHO U
YCBOGHO yYaIllUMCSl, ¥ TOTO, YTO €Il
HENU3BECTHO;

Tema 2. Ilepuoouueckuii 3aKon

u nepuoduuecmm cu

cmema xumuueckux snemenmos /. U. Menoeneesea na ocnoge yuenus

0 cmpoenuu amomoe (3 )

[Tepuoanueckuit
3aKOH.
Pacnipenenenue
AJIEKTPOHOB B
aTomax
3JIEMEHTOB
MaJbIX U
OOJTBIITX
MIEPHOJIOB

MOBTOPEHUE
M3y4EHHOTO
Marepuaia Y pok-
MPAKTUKYM

YMeTh COCTaBIATh
AJIEKTPOHHBIC U
3JE€KTPOHHO-
rpagu4ecKue CXeMbl
CTPOEHHUSI aTOMa
2JIEMEHTOB MAJIbIX U
OOJBIINX TEPUOJIOB

ITo3HaBaTenbHbIE:

CaMOCTOSITEJILHOE BBIICIICHUE U
(bopMynupoBaHNE IO3HABATENBHOM 11€TU
KommyHunkaTuBHbIC:

YMEHHE C JOCTATOYHOU MOJTHOTON U
TOYHOCTBIO BBIPAKaTh CBOU MBICIIH B
COOTBETCTBHUHU C 33JJa4aMU U YCIOBUSIMHU
KOMMYHHKaIUH

PerynsitTuBHbie:

MOCTAaHOBKA y4eOHOI 3a/1aun Ha OCHOBE
COOTHECEHHMSI TOT0, UTO YK€ U3BECTHO U

YCBOCHO y4UalllUMCs, U TOTO, YTO CIIC

pabora B
KJlacce
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HEU3BECTHO;
Ilo3HaBaTenbHBIE:
MOCTAaHOBKA y4eOHOM 3ajaui Ha OCHOBE
COOTHECEHMsI TOT0, YTO YK€ U3BECTHO U
Honoxerne B CBOEHO y4YalIUMCsl, U TOTO, YTO €I1Ie
[IEPUOIUYECKON Y i ’ ’
HEU3BECTHO;
cucreme IIPOBEPOYHAsI
KoMMyHuUKaTHBHbIE:
XUMHYECKHUX paborta mo
IIOCTaHOBKA BOIPOCOB — MHUIIMATUBHOE
3JIEMEHTOB H3y4eHHe HOBOI'O 3HaTh OCOOEHHOCTH TeMe
COTPYAHUYECTBO B ITOMCKE U cOope
. U.Menneneena Marepuaia Y pok- CTPOEHUS ATOMOB nHpopMALLIH «Pacnipenene
BOJOpOJA JEKLUS BOJIOPO/1a, JTAHTAHOUIOB U HUE
AOPOA, H AOPOAE, A PerynsiTuBHbie:
JAHTAHOUJIOB, aKTUHOMJIOB JJIEKTPOHOB B
®opmMupoBaHUE OTBETCTBEHHOI'O
AKTUHOUI0B U aTomax
OTHOUIEHMSI K YYEHUIO UCTIONb3YS
HCKYCCTBEHHO 3JIEMEHTOB
crelManbHO 10100paHHbIE CPECTBA.
HOJy4EHHBIX
YMeHue oleHUTh CTENEHb ycIexa Uiu
3JIEMEHTOB. ~
Heycrexa cBOel 1esTeIbHOCTH
UCIIOJIb3YS CHELMAIIBHO 11000paHHbIe
CpecTBa
ITo3HaBaTe/bHBbIC:
CaMOCTOSITENIbHOE BbIACICHHE
(dbopMynMpoBKa MO3HABATEIBHOM 1111,
UCTOJb3Ys 00IIMe PUEMBI peIIeHUsS
3aja4, BbIOOp Hambosee 3 PEeKTUBHBIX
BaeHTHOCTD 1 HOBTOpCHHE CHoco00B pelIeHHs 33721 B 3aBHCHMOCTH
BATCITHEIE H3yYCHHOTO YMeTh MO CTPOSHUIO | OT KOHKPETHBIX YCIOBHM
BO3MOKHOCTH vaTepHata aToOMa OIpEAEIUTh KOMMyHI/IKaTI/IBHbIe:V § pabota
. BO3MOKHbIE BAJIEGHTHOCTHU €HHE C JOCTaTOYHOU MOJIHOTON U Ha ypoKe
aToOMOB [TpobnemHsbIit ™ A P
XAMAIECKIX YPOK XUMHYECKOT'0 3JIEMEHTA | TOYHOCTBHIO BBIPAKaTh CBOM MBICIIU B
SIEMEHTOB. COOTBETCTBUHU C 33/1a4aMH U YCIOBUSAMU
KOMMYyHHKalu PeryassTuBHbIe:
KOHTPOJIb B (pOpMe CITUYEHHUs criocoda
JIEHCTBUS U €ro pe3yibTaTa ¢ 3aJaHHbIM
ATAJIOHOM C LIEIbI0 OOHAPYKEHUS
OTKJIOHEHUH OT HETO,

Tema 3. Ctpoenue Bemiectna (3 4)
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OcCHOBHEBIE
BHUJIBI CBA3H.

dbopmupoBaHUE
YMEHHI U

HAaBBIKOB Y POK-
MPAKTUKYM

YMeTh onpeaensaTh TUIl
XUMHUYECKOM CBS3H B
COE€IUHEHMH 3HATh
XapaKTEPUCTUKHU
Pa3JIMYHBIX TUIIOB CBSI3U

Ilo3naBaTesibHbIE:

CaMOCTOATENLHOE BEIJCICHHUE U
(dbopMyIMpOBaHHE MTO3HABATEIIBHOM TIEIIN;
BBIOOp HambOoJsee 3G(HEeKTUBHBIX
CrocOo0O0B pelIeHUs 337129 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHM
KoMMmyHuKaTHBHBIE:

YMEHHE C JOCTATOYHOU MOJHOTOH U
TOYHOCTHIO BBIPAKATh CBOU MBICITH B
COOTBETCTBHUHU C 3a7a9aMH M YCIOBUSAMU
KOMMYHHKAITIH

PeryasiTuBHbIE:

KOHTPOJIb B (hopMe CirueHusl crocoda
JIEHCTBUS M €T0 pe3yJibTaTa ¢ 3aJIaHHbIM
ATAJIOHOM C IIeJIbI0 OOHAPYKEHUS
OTKJIOHEHHI OT HErO

MIPOBEPOYHAs
pabora 1o Teme
«BaseHTHBIE
BO3MOKHOCTHU
aTOMOB»

[IpocTpancTBeHH
0€ CTpOEHHUE
MOJIEKYJI

dbopmupoBaHue
YMEHUH U HaBBIKOB
VYpok-
HCCIIeIOBaHHE

YMeTs onpenenarhb
MIPOCTPAHCTBEHHOE
pacmoIoKeHue
MOJICKYJTBI TIO THITY
rHOpUAU3aAIIH
[EHTPAITLHOTO aTOMa

ITo3HaBaTe/bHbIC:

CaMOCTOSITEJIbHOE BBIJCIICHUE U
dbopmyIupoBaHUe MO3HABATEILHOM 11EIIH;
BBIOOp HambOoJjee 3¢ (HEeKTUBHBIX
CIoCcO0O0B peIIeHUs 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBHUM
KoMMyHuKaTUBHBIE:

YMEHHE C JOCTATOUYHOU IOJHOTOH U
TOYHOCTBIO BBIPAXKaTh CBOM MBICIIU B
COOTBETCTBUHU C 33Jja4aMH U YCIOBUSIMU
KOMMYHUKAITUU

PerynsaTuBHbIe:

KOHTPOJIb B (popMe CITHUeHust crocoda
JIEUCTBUS U €TO pe3ysIbTaTa C 3aJJaHHbIM
ATAJIOHOM C LIETIBI0 OOHAPYKEHHS
OTKJIOHEHHH OT HETO

MIpOBEpOYHAs

pabora 1o Teme
«Buasr

XUMHYECKOM
CBSI3H»

Kpucrannmaecku
€ PELIETKH.
[TpuunnbI

H3y4YE€HUE HOBOI'O
Marepuaia Y pok-
HCCIIeJOBaHNE

YMETh ONPEEIATh TUIT
KPUCTAJUIMYECKOU
pELIETKHU TT0 CBOMCTBaM

ITo3HaBaTeabHLBIC:
CaMOCTOSITENbHOE BBIIEIIEHUE U
dbopMynupoBaHUe TO3HABATENLHOM 1IETIH;

MIPOBEpPOYHAs
pabora 1o

TEMEC
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MHOT000pa3us
BEIIECTB

BEILECTBA U
MpeacKa3bIBaTh CBOMCTBA
10 TUILY KP. PEIIETKU

KomMMyHnkaTUBHBIE

IUIaHUPOBaHHUE y4eOHOTO
COTPYJIHUYECTBA C yUYUTEIIEM U
CBEpPCTHUKAaMHU — OIIPE/IETICHUE LIETEH,
(GYHKIMA YI9aCTHUKOB, CIIOCOOOB
B3aHMMOJCHCTBUS;

PeryasitTuBHbIe:

MIOCTAaHOBKA y4eOHOM 3aJjaui Ha OCHOBE
COOTHECEHHSI TOTO, UTO YK€ U3BECTHO U
YCBOEHO yYaIluMCsl, ¥ TOTO, YTO eIl
HEU3BECTHO;

«IIpoctpanct
BEHHOE
CTpOCHHE
MOJIEKYJI
»

Tema 4. Xumudeckue peakiuu (5 1)

Knaccudukanms
XUMHUYECKHX Pe-
AKIMH.

YPOK IPUMEHEHHUS
3HaHUN U YMEHUU
[Tpob6nemusbIit

YPOK

YMETH OIPEIEIIATh TUIIT
XMMHYECKON peakiuu

ITo3HaBaTe/IbHBIE:

CaMOCTOSITEJIbHOE BBIJICIICHUE
(dbopMynupoBKa MO3HABATENBHOM 111N,
HCIIONIB3YsI OOIINE TPUEMbI PEIICHHS
3a/1a4, BEIOOP Hanboee 3pPeKTUBHBIX
Croco0O0B pelIeHus 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBHUM
KoMMyHuKaTHUBHBIE:

YMEHHE C JOCTATOUYHOU IOJHOTOH U
TOYHOCTBIO BBIPa)KaTh CBOM MBICIIU B
COOTBETCTBUHU C 3a7ja4aMH M YCIOBHUSIMU
KOMMYHUKAaIUU

PerynsiTuBHbIe:

KOHTPOJIb B pOopMe CTUUEHHUs criocoda
JIEUCTBUSI M €TO pe3ysIbTaTa C 3aJJaHHbIM
ATAIOHOM C IIeNIbI0 OOHAPYKEHUS
OTKJIOHEHHH OT HETO

pabora
Ha ypoKke

CxopocTb
XUMHYECKHAX
peaKuui.
Karanus

U3y4eHHEe HOBOTO
marepuaa

3HATh 3aKOH
JIEMCTBYIOIIUX Macc,
YMETh PacCCUUTHIBATH
CKOPOCTb pEaKIuu

ITo3naBarenbHbIC:

CaMOCTOSITENIBHOE BBIJICIICHUE U
¢dbopMynupoBaHuE MO3HABATEIBHOH 11EJH;
KoMmyHuKkaTuBHBIC

IUITaHUPOBaHHUE y4eOHOTO
COTPYAHUYECTBA C YUUTEIEM U

MIPOBEPOYHA
s pabora 1o
TeMe
«Knaccudu
KaIus
XMUMUYECKUX

37




CBEpPCTHUKAMU — OIpeIeSICHUE IeTIeH,
(GyHKIMH Y9aCTHUKOB, CIOCOOOB
B3aHMOJICHCTBHS;

PeryasiTuBHbIE:

MMOCTaHOBKA y4eOHOH 3a/1a4il HA OCHOBE
COOTHECEHMSI TOTO, UTO YK€ U3BECTHO U
YCBOEHO YYaIllMMCSl, ¥ TOTO, YTO €Il
HEHM3BECTHO;

peaxkuuii»

10

XumMuyeckoe
paBHOBECHE.
DakTopsl,
BIIMSIIOIIYC HA
CMeEIICHUE
XHMHYECKOTO
paBHOBECHS

H3Yy4E€HUE HOBOI'O
Marepuaia Y pok-
TeKUUs

paznuyath oOpaTUMBbIE U
HEOOpaTUMBIE PEAKIIHH.
YMeTs onpenensTh
HaIPaBJIEHUE CMEIICHUSI
XUMHUYECKOTO
pPaBHOBECHS ITPH
WU3MEHEHHUHU YCIOBUM

ITo3naBartenbHbIC:

CaMOCTOSITEJILHOE BBIJICIIEHUE U
(dbopmynupoBaHuE MO3HABATEIBHOM LIETIH;
KoMmyHnkaTuBHbIC

TUTAHUPOBaHHUE y4eOHOTO
COTPYAHUYECTBA C YUUTENIEM U
CBEPCTHHKAMH — OPECTICHHE TIeNeH,
GyHKIMI y4aCTHUKOB, CIIOCOOOB
B3aHMOJCHCTBUS;

PeryasiTuBHbI€:

[IOCTAHOBKA y4eOHOM 3a/1aun Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ N3BECTHO U
YCBOEHO y4allluMCsl, ¥ TOTO, YTO elle
HEH3BECTHO;

MIPOBEpPOYHA
s paboTa 1o
TeMe
«CkopocTh
XUMHUYECKUX
peaKuiny

11

O06o06menue u
MMOBTOPEHHE
Marepuana 1no
TemaMm Nel-4

YPOK IPUMEHEHHUS
3HaHUU U YMEHUU
[Tpob6nemubIit

YPOK

ITo3naBaTenbHbBIE:

CaMOCTOATENIBHOE BBIJICIICHUE
(dbopMynHMpoBKa MMO3HABaTEIbHOM 1IETH,
UCIIOJIB3YS O0IINE TPUEMBI PELICHUS
3aja4, BbIOOp Hanbosee 3 HEeKTUBHBIX
Croco0O0B pelIeHus 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUMN
KoMMyHuKaTUBHBIE:

yYMEHUE C JOCTaTOYHOU ITOJIHOTON U
TOYHOCTHIO BBIPAKaTh CBOM MBICIIH B
COOTBETCTBUHU C 33JJa4aMU U YCIOBUSIMH
KOMMYHHKaIUH

PeryasaTuBHbIC:

MPOBEPOYHA
1 paboTa 1o
TeMe
«XUMHYECK
oe
paBHOBecHE
»
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KOHTPOJIb B (hopMe CirueHust crocoda
HeﬁCTBHH U Cro pe3yiibTaTa ¢ 3a/laHHbIM
ATAJIOHOM C IIEJIbI0 OOHAPYKEHUS
OTKJIOHCHHUH OT HEro

12

KonTponbnas
paborta Nel o
Temam 1-4

YPOK IIPOBEPKH U
KOPPEKLIMY 3HaHUN
Y yMEHUHN YPOK-
JEKIUsA

ITo3HaBaTeabHBIE:

MMOCTaHOBKA U (popMyIMpoBaHUe
POOJIEMBI, CAMOCTOSTEIFHOE CO3/IaHNE
QITOPUTMOB JICATEIILHOCTH TP PEUICHUN
po0OJIeM TBOPUYECKOTO M MIOUCKOBOTO
XapakTepa

KoMmyHukaTuBHbIE:

YMEHHE C J0CTaTOYHOU MOJIHOTON U
TOYHOCTBIO BBIPa)KaTh CBOM MBICIIU B
COOTBETCTBUHU C 33J]a4aMU U YCIOBUSIMH
KOMMYHUKAITUU

PeryasiTuBHbIe:

onpeeseHUe TOCIIeI0BATEIbHOCTH
IIPOMEKYTOUYHBIX LIEJIEH C y4ETOM
KOHEYHOT'O Pe3y/bTaTa; COCTaBICHUE
ILUIAHA ¥ IIOCIICA0BATCIIFHOCTH JICHCTBHI

KOHTPOJIbHA
s paboTta

Tema 5. PacTBopblI (5 u)

13

Hucnepchsie
CUCTEMBI

M3y4EHUE HOBOTO
Marepuana Y pox-
JEKIHS

YMETh pa3iandyaTh BUIbI
JIACTIEPCHBIX CUCTEM

Ilo3HaBaTenbHbIE:

CaMOCTOSITEJIbHOE BBIJICJIEHNE U
¢dbopMynupoBaHue MO3HABATEIbHOM L1ETH;
KoMMyHUKaTHBHBIE

IUIaHUPOBaHHUE y4eOHOTO
COTPYAHUYECTBA C YUUTEIIEM U
CBEpCTHUKAMHM — ONpeiesIeHHe 1ieneil,
(GyHKIMI y4aCTHHUKOB, CIOCOOOB
B3aUMO/ICICTBHUS;

PerynsitTuBHbIe:

MOCTAaHOBKA y4eOHOM 3aJJauil Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ U3BECTHO U
YCBOEHO y4alluMcsl, ¥ TOTO, YTO elle
HEU3BECTHO;

pabota
Ha ypoKe
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3HATH CIIOCOOBI
BBIPKEHUS

Ilo3naBaTenbHbIE:

CaMOCTOSITENIbHOE BBIJICJIEHNE U
(dbopmynupoBaHuE MO3HABATEIBHOM LIETIH;
KomMMyHnKkaTUBHBIE

IUIAHUPOBaHHUE y4eOHOTO

Crnioco0sl KOHIIEHTPALlUX PACTBOPOB | COTPYIHHUYECTBA C YUUTEIIEM U
BBIPAXKEHHUS H3YHCHHE HOBOTO (MaccoBast 10151, MOJISIpHAsI | CBEpCTHUKAMU — OIpeieNIeHHE Lienei pabora
14 MaTepuana Ypok- ’ . ’
KOHLIEHTpaluu HpaKTHKYM KOHLIEHTpaLUs pacTBopa). | pyHKuun Y4aCTHHKOB, croco6oB Ha ypoKe
pacTBOpOB YMeTb pemarh 3aJja4i Ha | B3aUMOJICHCTBUS,
BBIPa)KCHHE PerynsitTuBHbie:
KOHIICHTPALIMU PACTBOPOB | IOCTAHOBKA y4eOHOI 3a]jauil Ha OCHOBE
COOTHECEHHSI TOr0, YTO YK€ U3BECTHO U
YCBOEHO y4alllUMCs, U TOTO, UTO €lIe
HEU3BECTHO;
ITo3HaBaTebHbIC:
CaMOCTOSITEIIbHOE BBIJCIICHUE U
(opMyIIMpOBaHUE [TO3HABATEIBHOM 1IEJIH;
BBIOOp HambOoJjee 3¢ (HEeKTUBHBIX
Croco0O0B peIIeHUs 3a7a4 B 3aBUCUMOCTHU
IIp.p. Nel OT KOHKPETHBIX YCIIOBUN
[Ipurorosnenue KoMMyHuKaTUBHBIE:
pPacTBOpPOB C @ophfnp oBarHe YMETD TPAKTHACCKHT YMEHHE C JO0CTaTOYHOU MOJTHOTON U MpaKTUYECKa
15 . YMEHUH U HABBIKOB | TOTOBHUTH PACTBOPBHI C
3a/1aHHOM . . | TOUHOCTBIO BBIPAXKaTh CBOU MBICIIU B st paboTta
. YPOK-TIPAaKTUKYM |3aJaHHON KOHIIEHTpALKEH
MOJISIPHOM COOTBETCTBUHU C 33Ja4aMH U YCIOBUSIMU
KOHIICHTpaIuen KOMMYHUKAITUU
PeryasaTuBHbIE:
KOHTPOJIb B (pOpMeE CIMUEHUs criocoda
JIECTBUS U €T0 pe3yiIbTaTa C 3aJJaHHbIM
ATAJIOHOM C LI€JIbI0 OOHAPYKEHUS
OTKJIOHEHUH OT HETO
DIEKTPOIUTHYEC 3HATh MOHATHE Ilo3naBaTtebHbIE:
Kas IUCCOIMAIIMSL. YPOK TpUMEHEHUS AIEKTPOIUTHYECKAS CaMOCTOSITENIbHOE BbIJIETICHHUE paGora
16 Bonopoansrit 3HAHUA W YMEHHI JHUCCOLMALIUSA, YMETD (dbopMyIHMpOBKa MO3HABATENLHOM 1IETH,
MOKa3aTeb. [IpoGnemHsIi ypok COCTaBIISITh PEAKIINU HCIIONTB3Ysl OOITHE TIPUEMBI PEIICHHS Ha ypoke

Peaxninm noHHoOTO

HOHHOr0 OOMEHa,

3ajiay, BbIOOp Hanbosee 3¢ (HeKTUBHBIX
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oOMmeHa

pacCUUuTbIBAaTh 3HAUCHUC
BOOOPOJAHOIO ITOKA3AaTCIIA

Croco0O0B peleHus 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUU
KomMMyHukaTuBHbBIE:

YMEHHE C JOCTATOYHOU MOJHOTON U
TOYHOCTBIO BBIPAKaTh CBOU MBICIIU B
COOTBETCTBUHU C 33JJa4aMU U YCIOBUSIMHU
KOMMYHUKAaIUU

PerynsiTuBHbIe:

KOHTPOJIb B (hopMe cirueHust crocoda
JIEICTBUS U €r0 pe3yJibTaTa C 3a/laHHbIM
ATAJIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKJIOHEHUH OT HEro

Ilo3naBaTenbHbBIE:

CaMOCTOSITENILHOE BBIJICIIEHUE U
(opMyIIMpOBaHKE IO3HABATEIBHOM L1ETIH;
KoMmyHnkaTuBHbIC

IIPOBEPOYHAS
TUTAHUPOBaHHUE y4eOHOTO AG0T4 110
IM'aaponus YMETh COCTABIISATh COTPYIHUYECTBA C yUYUTEIIEM U P
M3Y4YEHHE HOBOTO . TEME
OpPraHUYECKUX H peaKIMK TUIPOTIU3A CBEpPCTHUKAMU — OIpeJIesICHUE LeTIeH,
17 Marepuana Ypokx- . «DJEKTPOTUT
HEOPraHUYECKHUX OpPTraHUYECKUX U (GyHKIMI y4aCTHUKOB, CIOCOOOB
HCCIEI0BAHUE Z nyecKas
BEILECTB HEOPTaHWYECKUX BEIIECTB | B3aMMOJICHCTBHSI,
IHUCCOIIHAIIAS
PeryasituBubie: N
MOCTaHOBKA y4eOHOM 3a/1a4il Ha OCHOBE
COOTHECEHHMSI TOT0, YTO YK€ U3BECTHO U
YCBOEHO YYalllUMCsl, ¥ TOTO, YTO €Il
HEU3BECTHO;
Tema 6. DnekTpoxumMuyeckue peakunu (4 1)
ITo3naBaTejbHBIE:
MMOCTaHOBKA y4eOHOM 3a/1auil Ha OCHOBE
XuMuueckme
HCTOUHIKH TOKA M3y4eHUEe HOBOTO YMETb MOJIb30BATHCS COOTHECEHMSI TOTO, UTO YK€ U3BECTHO U IPOBEPOYHAS
) MaTtepnaja Y pox- SITTOM CTaHJapTHBIX CBOCHO yYallMMCSsl, ¥ TOI'0, YTO CIIIe abora 110
18 | PsancranmapTHBIX p p P flap Y yHam ’ ’ m P
S TTEKTDOTHBIX TeKus, padora B ANEKTPOTHBIX HEN3BECTHO; TEME
P KJacce MOTEHIINAIOB KoMMyHuKaTHBHbBIE: «uapomaus»
MMOTEHIINAIOB

MIOCTAHOBKA BOMPOCOB — MHUIIMATUBHOE
COTPYJIHUYECTBO B MIOUCKE U cOOpe
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uHpopmarun

PeryasitTuBHble:

dopMUpOBaHUE OTBETCTBEHHOT'O
OTHOUICHMSI K YYCHUIO HCTIONb3YS
CHeNHaIbHO M0100paHHbIE CPECTBA.
YMeHue OlleHUTh CTeNeHb yCIexa Win
HEYCIIEXa CBOEH AEATEIbHOCTH
UCIIOJIB3YS CHEeHANBHO M000paHHbIe
CpelCcTBa

19

Koppo3zus
METaJIJIOB U ee

MpeaynpexKIeHNE

M3y4eHUE HOBOTO
Marepuaia Y pok-
MPAKTUKYM

YMETh COCTABJIATH
YpaBHEHUS PEAKIUU

KOPpO3uHn MCTAJIJIOB.

3HaTh CII0COOBI
MPEIYIPEHKICHHSI
KOppO3uu

ITo3naBaTenbHbIE:

CaMOCTOSITENIbHOE BBIICIICHUE U
(dbopMynupoBaHue M03HABATEIbHOM LIETH;
KommyHukaTuBHbIe

IUIaHUPOBaHHUE y4eOHOTro
COTPYJIHUYECTBA C YUYUTEIIEM U
CBEPCTHUKAMHM — OIIPE/ICIICHUE LIETIEH,
(GyHKIMH y9aCTHUKOB, CIOCOOOB
B3aMMOJECHCTBUS;

PeryasituBubie:

[IOCTAHOBKA y4eOHOM 3aJJaull Ha OCHOBE
COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO U
YCBOEHO yYalllUMCs, U TOTO, UTO €lIe
HEH3BECTHO;

pabora
Ha YpOKe

20

DNeKTpoIn3

M3y4eHUEe HOBOTO
Marepuaia Y pok-
MPAKTUKYM

YMETbH COCTABJIATH
YpaBHEHUS pEaKIINHU
ANEKTPOIU3A

Io3HaBaTenbHbIE:

CaMOCTOSITENIbHOE BBIJICJIEHNE U
¢dbopMynMpoBaHue MO3HABATEIbHOM LIETH;
KommyHukaTuBHble

IUITaHUPOBaHHUE y4eOHOTO
COTPYJHUYECTBA C YUYUTEIIEM U
CBEpPCTHUKAaMHM — OIIPE/IETICHUE LIETIEH,
(GyHKIMI y4aCTHHUKOB, CIOCOOOB
B3aMMOJEICTBUS;

PerynsitTuBHsbie:

MIOCTAaHOBKA y4eOHOM 3aJJauil Ha OCHOBE
COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO U

IIPOBEPOYHAS
pabora 1o
TEME
«Koppo3susi»
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YCBOCHO yYalllUMCSI, ¥ TOTO, UTO CIIe
HEU3BECTHO;

21

Konrtponbnas
paborta Ne2 mo
TemMam 5-6

YPOK IIPOBEPKH U
KOPPEKLIMY 3HAaHUN
U yMEHUHI

ITo3HaBaTeabHBIE:

MMOCTaHOBKA U (popMyIHpoOBaHUE
POOJIEMBI, CAMOCTOSTEIFHOE CO3/IaHNE
QITOPUTMOB JICATEIILHOCTH TP PEUICHUN
po0OJIeM TBOPUYECKOTO M MIOUCKOBOTO
XapakTepa

KoMmyHnkaTuBHbIE:

YMEHHE C I0CTAaTOYHOU MOJHOTOH U
TOYHOCTBIO BBIPaXKaTh CBOU MBICIIU B
COOTBETCTBUHU C 33J]a4aMU U YCIOBUSIMH
KOMMYHUKAITUU

PeryasiTuBHbIe:

ompeeseHUe TOCIIeI0BATEILHOCTH
IIPOMEKYTOUYHBIX LIEJIEH C yYETOM
KOHEYHOT'O Pe3y/bTara; COCTaBICHUE
IUIAHA | IIOCIICA0BATCIIFHOCTH JICHCTBHI

KOHTPOJIbHASI
paborta

Tema 7. Metana

bl (4 4)

22

Oomas
XapaKTePUCTHKA
U CIIOCOOBI
MOJTyYCHUS
METAJIOB.
CmutaBsl. O630p
MeTauioB A-

rpynm

dopmupoBaHue
YMEHUI U HAaBBIKOB
[TpoGneMHBIit ypok

3HaTh OCHOBHBIE CIIOCOOBI
MOJIyYEHUSI METAJIJIOB.
YMeThb JaBaTh
XapaKkTepUCTUKY MeTasia
II0 €T0 MOJIOKEHHIO B
MIEPUOTUYECKON CUCTEME
XUMHUYECKHX DJIEMEHTOB
3HATh (pu3HUECKUe U
XUMHYECKHE CBOMCTBA
METAJIJIOB — 3JIEMEHTOB
IJIaBHBIX MOATPYII

IIo3naBaTenbHBIE:

CaMOCTOSITENIbHOE BBIJICJIEHNE U
(dbopMynupoBaHUE NMO3HABATEIBHOM 1IETH;
BbIOOD Hanbomee 3pPeKTUBHBIX
CHoco0OB peleHHs 3a1a4 B 3aBUCIMOCTH
OT KOHKPETHBIX yCJIOBHM
KommyHukaTuBHbIC:

YMEHHE C JOCTATOYHOU MOJHOTON U
TOYHOCTBIO BBIPAKaTh CBOU MBICIIH B
COOTBETCTBHUHU C 33J]Ja4aMU U YCIOBUSIMHU
KOMMYHHKaIUH

PerynsituBHbIe:

KOHTPOJIb B (hopMe CTuueHus crnocoda
JENCTBUS U €ro pe3yJbTaTa C 3a/laHHbIM
ATAJIOHOM C LIeJIbI0 OOHAPYKEHUS

OTKJIOHEHHUU OT HETO

pabota
Ha YpOKe
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00630p MeTaIIIOB

b-rpynn. Menp,
[IUHK, THTaH,
XpoM, JKene3o,

HUKEIIb, TUTATHHA

W3y4eHHE HOBOTO
Marepuana
[TpoGnemHBIi ypok

3HATh (PU3MUECKUE U
XMMHYECKHE CBOMCTBA
METaJJIOB — 3JIEMEHTOB

MOOOYHBIX MOJTPYIIT

Ilo3naBaTenbHbIE:

MOCTaHOBKA yueOHOM 3aJjaul Ha OCHOBE
COOTHECEHHSI TOT0, YTO YXKE U3BECTHO U
YCBOEHO yYallluMCsl, U TOTO, UTO €I
HEU3BECTHO;

KoMMyHuKaTHUBHbBIE:

MMOCTaHOBKA BOIIPOCOB — MHUITUATUBHOE
COTPYJIHUYECTBO B MIOMCKE U cOOpe
uHpopMaun

PeryasitTuBHble:

dopMUpOBaHUE OTBETCTBEHHOT'O
OTHOUICHUSI K YYCHUIO HCTIONb3YS
CHeNHaIbHO MOI00paHHbIE CPECTBA.
YMeHHE OILIEHUTh CTENEHb ycleXa Uin
HEYCIIEXa CBOEH AEATEIbHOCTH
MCIIOJIB3YS CHEIHAIBLHO MMOA00paHHbIe
CpelCcTBa

IPOBEPOYHAs
pabora 1o
TeMe
«Metamibl
A-rpynm»

24

OKcuabsl 1
TUAPOKCUIBI
METAIIJIOB

YPOK IPUMEHEHHUS
3HAaHUM U YMEHUI
Ypok-
HCCIIE0BAHUE

3HATh CBOMCTBA OKCHOB 1
TUAPOKCHJIOB METAJIOB.
YMeTh COCTaBIATH
YpaBHEHUS PEaKIIMH,
XapaKTEePU3YIOIIUe dTH
CBOMCTBA

IIo3naBaTenbHbBIE:

CaMOCTOSITEJIbHOE BbIJIEJICHUE
(dbopMynMpoBKa MM03HABATEIbHOH 1IETH,
MCIOJIb3YS O0IINE TPUEMBI PELICHUS
3aja4, BbIOOp Hanbosee 3 PEeKTUBHBIX
Croco0O0B pelIeHus 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUMN
KommyHukaTuBHbIe:

yYMEHUE C JO0CTaTOYHOU MTOJIHOTON U
TOYHOCTBIO BBIPAKaTh CBOM MBICIIH B
COOTBETCTBUH C 3aJa4aMHU U YCIOBHUIMHU
KOMMYHHKAIUU

PerynsaTuBHbIC:

KOHTPOJIb B (pOpMe CITUUEHHUs criocoda
JIEHCTBUS U €ro pe3yibTaTa ¢ 3aJaHHbIM
ATAJIOHOM C LIEIbI0 OOHAPYKEHUS
OTKJIOHEHHI OT HETO

MPOBEPOYHAS
pabora 1o
TEME
«MeTamisl

b-rpynim»

25

ITp.p Ne2

¢dbopmupoBaHue

HUCIIOJIb30BaTh

ITo3HaBaTeJbLHBIE:

IMPAKTUYICCKA
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Pemenne
SKCIIEPUMEHTAIbH
BIX 3a/1a4 II0 TEME

«MeTanib»

YMEHHI U HaBBIKOB
YPOK-TIPAaKTUKYM

puoOpeTeHHbIC 3HAHUS 1
YMEHUs B IPAKTUYECKOU
JIeATEIbHOCTH MpHU
PELLIECHUHU TOCTAaBJICHHOMN
3a/1aun

CaMOCTOSITEJIBHOE BBIJCIICHUE U
dbopMynrupoBaHUEe TO3HABATEIBHOM 1IEJIH;
BbIOOp Hamboee 3P PEeKTUBHBIX
CIOCOOO0B pelleHus 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUU
KomMMmyHukaTuBHbBIE:

YMEHHE C JJOCTATOYHOU MOJHOTOH U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIU B
COOTBETCTBUHU C 3a7a4aMU U YCIOBUAMU
KOMMYHUKAaIUU

PeryasituBHble:

KOHTPOJIb B pOpMe CTUYEHHUS criocoda
JICHCTBHSI U €T0 pe3yiibTaTa C 3aJaHHbIM
ATAJIOHOM C IIeJIbI0 OOHAPYKEHUS
OTKJIOHEHHH OT HETO

s pabora

Tema 8. Hemeraminl (7 1)

26

0630p
HEMETAJIJIOB
CsolicTBa 1
MIPUMEHEHUE
BaXXHEHUIITHUX
HEMETAJIJIOB

¢dbopMupoBanue
YMEHUH U HaBBIKOB
[IpoGnemusbIit ypok

3HaTh CBOMCTBA U
BO3MOXXHOCTH
MMPUMCHCHUA BaKHEHIIMX
HEMCTAJJIOB

ITo3HaBaTe/bHBbIC:

CaMOCTOSITEJIbHOE BBIJCIICHUE U
dhopmyIupoBaHUe MO3HABATEILHOM 11€IIH;
BBIOOp HambOoJjee 3¢ (HEeKTUBHBIX
CIoCcO0O0B peIIeHUs 3a7a4 B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBHUM
KoMMyHuKaTUBHBIE:

YMEHHE C JOCTATOUYHOU IOJHOTOH U
TOYHOCTBIO BBIPa)KaTh CBOM MBICIIU B
COOTBETCTBUHU C 33Ja4aMH U YCIOBUSIMU
KOMMYHUKAITUU

PerynsaTuBHbIe:

KOHTPOJIb B popMe CIIMYEHHSI Criocoda
JIEUCTBUS U €T0 pe3ysIbTaTa C 3aJJaHHbIM
ATAJIOHOM C LIETIBI0 OOHAPYKEHHS
OTKJIOHEHHH OT HETO

pabota
Ha ypoOKe

27

Oxcuasl 1
TUAPOKCHIBI
HEMETAJIJIOB

YPOK MPUMEHEHHUS
3HAaHUU U YMEHUHI
Ypok-npakTUKyM

3HATh CBOMCTBA OKCHIIOB B
TUIPOKCHUIOB HEMETAILIOB.
YMeTh COCTaBIATH

Ilo3HaBaTe/ILHBIE:
CaMOCTOSITEIILHOE BBIIEICHUE
(hopmynupoBKa MO3HABATEILHON IIEJIH,

IPOBEPOYHAS
paboTa 1o Teme
«Hemerannsn»
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YpaBHEHUS PEAKIIHH,
XapaKTEePU3YIOLIUE 3TU
CBOMCTBa

MCIOJIB3YS O0IINE MPUEMBbI PELICHUS
3aja4, BbIOOp Hanbosee 3 (HEeKTUBHBIX
Croco0O0B pelleHus 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIIOBUU
KomMMmyHukaTuBHbBIE:

YMEHHE C JOCTATOYHOU MOJHOTOH U
TOYHOCTBIO BBIPA’KaTh CBOU MBICIIU B
COOTBETCTBHUHU C 33JJa4aMU U YCIOBUSIMHU
KOMMYHUKAaIUU

PerynsiTuBHbIe:

KOHTPOJIb B (hopMe cirueHusl crocoda
JIEHCTBUS U €ro pe3yibTaTa ¢ 3aJaHHbIM
ATAJIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKJIOHEHHH OT HETO

Ilo3naBaTenbHbBIE:

CaMOCTOSITEJIbHOE BBIJICIIEHUE U
(dbopmMynHpoBaHuE MO3HABATEIHHOM 1IEJIH;
KoMmyHnkaTuBHbIC

TUTAHUPOBAHHUE y4eOHOTO
COTPYAHUYECTBA C YUUTENIEM U

OxucnuTensHbIe M3Y4YEeHHE HOBOTO 3HAaTh OCOOCHHOCTH .
o 9 - . ., | CBEpCTHHKAMU — OTIpeiesIeHuE 1eleH, pabota
28 | cBoiicTBa CcepHOU Marepuaia CBOMCTB CEPHOM M a30THOU .
o o (byHKLII/II/I Y4aCTHHUKOB, croco6oB Ha ypOKe
1 a30THOM KHUCIIOT [Tpo6ieMHBIH ypok KHUCIIOT :
B3aUMOJICHCTBUS;
PerynasituBHsble:
MMOCTaHOBKA y4eOHOM 3a/1a4il HA OCHOBE
COOTHECEHHMSI TOT0, YTO YK€ U3BECTHO U
YCBOEHO YYalllUMCsl, ¥ TOTO, YTO €Il
HEU3BECTHO;
Ilo3naBaTenbHbBIE: IIPOBEPOYHAS
CaMOCTOSITEIIbHOE BBIJICIICHHUE U pabora mo
dbopmupoBaHue .
Bonopomausie U 1 HABLIKOB 3HaTh OCOOCHHOCTH dbopMynupoBaHUe TO3HABATEIBHOM IIEIIH; TeMe
29 COECIMHEHUS ™ Voo CBOWCTB BOJOPOJIHBIX BBIOOp Hambosee A (PEKTUBHBIX «OKHCIHATEID
HEMETaJJIOB nccneI;)[ OBAHIE COEIMHEHUI HEMETAJUIOB | CIOCOOO0B pelIeHMs 3a/1a4 B 3aBUCUMOCTH HBIC
OT KOHKPETHBIX YCIOBHI CBOMCTBA
KoMMmyHuKaTUBHBIE: CEpHOU U
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YMEHHE C JOCTATOYHOU MOJTHOTOH U
TOYHOCTHIO BBIPAXKATh CBOU MBICIIH B
COOTBETCTBUHU C 33J]a4aMU U YCIOBUSIMHU
KOMMYHHKAITIH

PeryasitTuBHbI€:

KOHTPOJIb B JOpMe CITUUCHHUS CIIOco0a
JEHCTBUS U €ro pe3yJbTaTa ¢ 3a/laHHbIM
ATAJIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKJIOHEHUI OT HETo

a30THOU
KHUCIIOT»

30

I'emeTnueckas
CBSI3b
OpPraHUYECKUX U
HEOPraHUYECKUX
BEIIIECTB

YPOK IIPUMEHEHUS
3HAaHUU U YMEHUHI
YPpOK-IPaKTUKYyM

YMETb COCTaBIIATh
YPaBHEHMsI PEaKIHH.
XapaKTepU3yroIue
TEHETHUYECKUE CBA3H
OpPraHUYECKUX U
HEOPraHMYECKUX BEIECTB

Ilo3naBaTenbHbIE:

CaMOCTOSITEJIbHOE BBIJICJICHUE
(dbopMynupoBKa MO3HABATENBHOM 1IETH,
HCIIOJIB3YsI OOIIUE TIPUEMBbI PEIICHHS
3a/1a4, BEIOOP Hanbosee 3PPEeKTUBHBIX
croco0O0B pelIeHus 3a7a4 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBUMN
KoMMmyHuUKaTHBHBIE:

YMEHHE C J0CTaTOYHOU MOJIHOTON U
TOYHOCTBIO BBIPa)KaTh CBOM MBICIIU B
COOTBETCTBUHU C 33J]a4aMU U YCIOBUSIMH
KOMMYHHKAITIH

PeryasiTuBHbIE:

KOHTPOJIb B pOopMe CTUUEHHUs criocoda
JIEUCTBUSI M €TO pe3ysIbTaTa C 3aJJaHHbIM
ATAIOHOM C IIeNIbI0 OOHAPYKEHUS
OTKJIOHEHHH OT HETO

pabora
Ha YpOKe

31

[Tp.p Ne3
Pemenue
AKCTIEPUMEHTAJIbH
BIX 3aJ1a4 II0 TEME
«HemeTamib

dbopMupoBanue
YMEHUI U HaBBIKOB
YPOK-IIPAKTHUKYM

HCII0JIB30BATh
IpUOOpETEHHbIE 3HAHUS U
YMEHMSI B IPAKTUYECKOU
JESITEIbHOCTH MPH
pELIEHNN TOCTaBJIEHHON
3aJauu

ITo3HaBaTe/bHBIC:

CaMOCTOSITENIbHOE BBIJICIICHUE U
(dbopMynMpoBaHHE TO3HABATEIBHOM 1IEJIN;
BbIOOp Hambosee 3PpPeKTUBHBIX
CIOCO0O0B PEeIIeHUs 33729 B 3aBUCUMOCTH
OT KOHKPETHBIX YCIOBUM
KoMMyHuKaTUBHBIE:

YMEHHE C JJOCTATOYHOU MOJHOTON U
TOYHOCTBIO BBIPA)KaTh CBOU MBICIIH B

IpaKkTUYecKa
g paboTa
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COOTBETCTBUH C 33/1a4aMU U YCIIOBUSAMHU
KOMMYHHKAIHH

PeryasitTuBHbIe:

KOHTPOJIb B (hopMe criuueHus crnocoda
JeMCTBUSA U €ro pe3ysibTaTa ¢ 3aJaHHbIM
ATAJIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKJIOHEHUH OT Hero

32

Hrorosas
KOHTPOJTbHAS
pabota Ne3

YPOK IIPOBEPKHU
3HAHUU U YMEHUHN

ITo3naBaTenbHbIE:

MOCTaHOBKA U ()OPMYIUPOBAHUE
pOo0OJIEMBI, CAMOCTOSTEILHOE CO3/IaHNE
QJITOPUTMOB JIEATEIIBHOCTH IIPU PELIEHUH
po06ieM TBOPUYECKOTO U MOUCKOBOTO
Xapakrepa

KoMmmyHnkaTuBHbIe:

YMEHHE C JOCTATOYHOU MOJHOTOH U
TOYHOCTBIO BBIPAKaTh CBOU MBICIIU B
COOTBETCTBUHU C 33JJa4aMU U YCIOBUSIMHU
KOMMYHUKAaIUU

PeryasituBubie:

OIIpEIETICHUE TTOCIIEI0BATEIbHOCTH
IIPOMEXKYTOUHBIX LENEH C YIETOM
KOHEUYHOT'O PE3yJIbTAaTa; COCTABICHUE
IJIAHA U TI0CJIEI0BATENbHOCTH JENCTBUIM

KOHTPOJIbHAS
pabora

Tema 9. Xumusn u scuzus (2 u.)

33

[IpunHUIBL
XUMHYECKOTO
MIPOU3BOJICTBA.
[TpousBoacTBo
YyryHa ¥ CTaJIu

M3y4EHUE HOBOTO
Marepuana Y pok-
UCCIIEIOBAHHE

3HaThb OCHOBHBIC

MNPUHOHUIIBI XUMHUYCCKOT'O

MIPOM3BOJICTBA

Ilo3naBaTenbHbIE:

CaMOCTOSITENIBHOE BBIJICIICHNUE U
(dbopMyIMpoBaHNE TO3HABATEIBHOM 11ETH;
KommyHukaTuBHbIe

IUTAaHUPOBaHUE y4eOHOTO
COTPYIHUYECTBA C YUUTEIIEM U
CBEPCTHUKAMH — OTIpe/ieJICHHE LeTei,
(GyHKIMN Y9aCTHUKOB, CIOCOOOB
B3aMMO/ICHCTBHS,

PerynsitTuBHbie:

MOCTAaHOBKA y4eOHOM 3ajauu Ha OCHOBE

pabota
Ha ypoKe
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COOTHECCHMUS TOI'O, UTO YIKE U3BCCTHO U
YCBOCHO y4aliuMCs, U TOI'O, UTO €HIC
HEHU3BCCTHO,

34

XHUMHU4YeCKast
MPOMBIIIEHHOCT
b ¥ OKpYy’Karomias

cpena. XuMus B
OBITY

M3y4E€HUE HOBOIO
Marepuaia Ypok-
HCCIIEI0BAHNE

YMETh XapaKTepU30BaTh
OCHOBHBIC KOJIOTHUECKHUE
poOJIEMBI

Ilo3HaBaTeabHBIE:
CaMOCTOATCIIBPHOC BbIACIICHUEC U

dbopMynupoBaHUe O3HABATENBHOM 11ETIH;

KommyHukaTnBHbIe

IUITaHUPOBaHKUE y4eOHOTro
COTPYJHUYECTBA C YUYUTEIIEM U
CBEPCTHUKAMHM — OIIPE/IEIICHUE LIETIEH,
(GyHKIMH y9aCTHUKOB, CIOCOOOB
B3aMMOJEHCTBUS;

PeryasituBubie:

[IOCTaHOBKA y4eOHOM 3aJjauil Ha OCHOBE
COOTHECEHMSI TOT0, YTO YK€ U3BECTHO U
YCBOEHO y4allluMCsl, U TOT0, YTO €Ile
HEM3BECTHO;

pabora
Ha YpOKe
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I111eCTBO
«M3marensctBo «IIpocBemenue»
* Xumus / I'abpuensia O.C., Octpoymon WN.T'., CnankoB C.A., AKnnoHepHOE

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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