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1. HOACHUTEJIBHAS 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmiero oO0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENbHONW MPOTpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B DenepanbHOM  TOCYIapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom Konuenmuu mnpenoaaBaHus
yuyeOHOro mpenmera «XuMHUsS» B 00pa3oBaTelbHbIX Opranuzanusax Poccuiickoi
Qdenepanuy, peaqu3yIOIIUX OCHOBHbIE OOpa3oBaTelbHBIE MPOTPaMMbl, U
OCHOBHBIX ToNokeHU «Crpaternu pa3BuTusi BocnuTaHus B Poccuiickoi
®enepauuu Ha nepuon 1o 2025 rona» (Pacmopsokenue [IpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ielt crpaTteruy 00y4eHusi, BOCIUTAHUS M Pa3BUTHUS O0YUYaIOIIUXCSl CPEJICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuenTyanbHbie nonoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
collepKaHMsl, pPe3yabTaToB OOydeHHs W TpeOOBaHUW K YPOBHIO IOJTOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTebHON  OpraHU3alMM, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM HJTaloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
IIEJIOCTHOM CHCTEME XHMHYECKOro o0pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYPHI
YelloBeKa, a TakKe OJKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TIPUPOAHOW cpene. Peammsyercss xumuyeckoe oOpa3zoBaHUE
oOydJaromuxcs Ha YpOBHE CPEHEro 0O0IIero oOpa3oBaHMS CpPeCTBAMHU Y4COHOTO
npeamera «XUMHS», COJEpPKAHUE U TOCTPOEHHWE KOTOPOTO OIpPENESICHbl B
nporpaMMe IO XUMUU C Y4YETOM CHEeUU(PUKKA HAYKU XUMUHU, €€ 3HA4YeHUS B
MO3HAHUM TPUPOABI U B MaTEepUAIbHOW JXKU3HU OOIIECTBa, a TaKXkKe C y4ETOM
o0mMX 1eaeil M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero obmero oopasoBanus B Poccuiickoit denepanun.

XuMUSl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUM HOBOWM 0a3bl MaTEPHAIBHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHHE PALMOHAIBHOIO HAYYHOI'O MBILIJIEHUS,
B CO3JIaHUE LIEJIOCTHOI'0 MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOJBI U YEJNOBEKa, KOTOpoe (popMHpyeTcss B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEro MHpPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYIMMHU €CTECTBEHHBIMU HayKaMH, XMMHS cTaja
HEOThEMJIEMOM YacCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIIOBHEM YCIIEIIHOTO
TpyJa M JKU3HM Kaxaoro wieHa ooOmectBa. CoBpeMEHHas XUMHSA KaK Hayka
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co3ujiaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTHMW HalpaBlieHa Ha pEIICHHE
00adbHBIX MOPOOJEM YCTOMYMBOIO PpPAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOIMMH LEISIMU U MOPUHIUIAMHU CPEAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
M3YUYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydarommxcs, HEOOXOAUMYI0 UM i1 BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsitoniuMu  ipeaMeTa  «XUMUSD»  SBISIIOTCS  0a30BbIE  KypChl —
«Opranunueckas xumusi» U «OOmas W HEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUHU (C BKIIOYCHUEM 3HAHUM U3 OOIIEH XUMUU) U
opraHuyecko xumuu. @OopMHUpPOBAHUE JAHHOW CUCTEMbl 3HAHWUU TMPU WU3YyUYCHHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0oOpasus
BEIIIECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranudeckas xumusi» U «OOmas u
HEOpraHuueckas XuMus» cpopMupoBaHa B TporpaMMe IO XHUMHU Ha OCHOBE
CUCTEMHOI0 TOJIX0/la K U3Y4YeHHMI0 Yy4eOHOro wMarepuana ©u OOycClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW  Ha  ONpPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4eCKOM XHMHUU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
NpelCcTaBleHuit 0 CcTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIE€BOJAOPOJIOB JO CIOKHBIX OHOJOTUYECKU
AKTUBHBIX COCIMHEHHH. B Kypce OpraHM4eckod XWMHUHU IOJy4arOT Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYATIBHBIC
NPEJICTABIICHUSI O XUMHUYECKOW CBSI3H, KIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOU pEaKIUU.

[lon HOBBIM yriom 3peHuss B mpeaMere «XuMmusi» 0a30BOr0 ypoBHS
paccMaTpuBaeTCsl M3yYEHHBII Ha YpPOBHE OCHOBHOTO 00mero o0pa3oBaHUS
TEOPETUYECKUN MaTepuan u (PaKTONOTMYEeCKHEe CBEACHUS O BEIIECTBaX U
XUMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOYyYaromIMMCSl TPEAOCTABIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTUYCCKUX MO3UIIUN,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (QYHKIHMA OSTOr0 3aKoHa — OT
00o0marome 10 0OBSICHSIIOMICH U TPOTHO3UPYIOMICH.

Ennnas cuctema 3HaAHMM O BaXHEMIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUHU, a TAKXKE O XUMHYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX IpPOTEKaHus jaonoyiHsercss B Kypcax 10 m 11 ximaccos
AJIEMEHTaMH COJICpXKaHMS, UMEIOIIUMHU KyJIbTYpPOJOTHUECKUH U TMPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBS3U XUMHUU C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pPOJb B IMO3HABATEIBHOM U MPAKTUYECKOUN
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NEATEIbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTHUUECKH OCMBICINBATh HUHGOPMAIUIO U
NPUMEHSITh €€ I TIONOJIHCHUS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX W
AKCTIEPUMEHTAIBHBIX MCCIIEA0BATEIbCKUX 3a7ad. B 11e0M coiepkanue yueOHOTO
npeaMera  «XUMHS»  JaHHOTO  YPOBHA  M3YYE€HUSI  OPUEHTUPOBAHO  HA
dbopmupoBaHue y oOy4aroIMXCsI MHUPOBO33PEHUYECKON OCHOBBI JJisl TOHUMAaHMUS
dbunocopckux uAeH, Takux Kak: MaTepUaIbHOE €IUHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro Mupa, OOYCIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTb MPUPOAHBIX SBJICHUM TYyTEM OHKCIEpUMEHTAa U
pelieHrs TPOTHBOPEUMM MEXAy HOBbBIMU (akTaMd U TEOPETUUECCKUMHU
PEANOChIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH HKOJOTUYECKUX MPOoOsieM, a
TaK)Ke MpoOJieM cOEpEeKEHUsI SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHMS HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B mnnaHe pemieHus 3amad BOCIUTAHUA, Pa3BUTHUS W COIMATIM3AlIUU
oOydJaromuxcs TPUHATHIE MPOrPaMMON MO XUMHUHU TOJIXOAbl K OINpEeIeTICHUI0
COJepKaHMsI UM TIOCTPOCHMS TIpeaAMeTa TMpeaycMaTrpuBaroT (GopMupoBaHUE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOMIMX 0a30Boe 3HAYCHUE IS
pPa3IMYHBIX BHJIOB JICATCIIBHOCTU: pEIIeHUs TMpodJieM, TOUCKa, aHalu3a W
00paboTku nHGOpPMAIIUHA, HEOOXOAUMBIX ST TPUOOPETEHUSI OIbITa MPAKTHIYCCKON
U HCCIIEIOBATEIIbCKON NIESITENHHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B INO3HAHHU
XUMUHU.

B mnpaktuke mnpenojgaBaHus XMMHH Kak Ha YpOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHus, TaK U Ha YPOBHE CPEeJHEr0 001ero o0pa3oBaHus, MPU ONpeIeICHUN
COZIEpKATEIIbHOM XapaKTepUCTUKU LeJIeM HU3y4eHUs MpeaMeTa HamnpaBIeHUEM
NIEPBOCTEIIEHHON 3HAYMMOCTH TPAIUIMOHHO TpuU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHYECKOM HayKH Kak OOJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTU YEJIOBEKa M KAaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KylbTypbl. C
METOJANYECKOW TOYKH 3PEHHS TAKOW ITOJAXOJ K OINPEACICHHUIO LEIeH HU3yYEHUS
MpeaMeTa SBISIETCS BIOJIHE ONPaBJaHHbIM.

CornacHO AaHHOM TOYKE 3pEHMs TJIABHBIMHU LIEJIAMU W3YUYEHHUS MpeIMETa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) ABIISFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECCKMX 3HAHUH KaK  BaKHCHIIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOWU
JeXaT KIIOYeBbIe TIOHATHS, (PyHIaMEHTATbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHE W IMOHUMAHHE CYIIHOCTHU JIOCTYIHBIX
00001IIeHnII MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpPUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe W pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHid, HEOOXOMUMBIX ISl TPUOOpeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB W XUMUYECKHUX SIBJICHUI,
HMMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEIHEBHON KU3HHU;



e pa3BHUTHE YMEHHUU U CITOCOOOB ACATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHCHHEM XHMHYECKOTO DJKCIEPUMEHTAa, COOJIIOJICHUEM TPaBHII
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copeprkaTenbHas XapaKTepUCTUKA IeNiel W 3a7a4 W3ydeHUs
MpeMETa B MIPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpelHero oobmero odpazoBanus. CeroaHs B
MPETNoJJaBaHu ~ XUMHH B OOJIbIIEH  CTEMEHH OTHAETCS  MPEANOYTECHUE
MPAKTUYCCKON KOMIIOHCHTE COJACp)KaHUS OOy4YeHHWs, OpPHUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHM3alyd, BIAJACIONIErO He
HAaOOpOM 3HaHWH, a (PYHKIIMOHAIBLHOH TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHUSAMHU aKTUBHOTO TOJYYCHUS 3HAHWK W MPUMCHCHHSI WX B PCAIbHOW JKU3HU
JUTSI pEIICHUS TTPAKTUICCKUX 3a71a4.

B cBf3M ¢ 3TUM mNpu H3YYCHUH TMpeaMeTa «XHMHS» JOMHHHUPYIOIICE
3HAa4YeHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

ajanTamnys 00yJarouuXxcsl K YCIOBHSIM JHMHAMHUYHO Pa3BHBAIOLIETOCS MUpa,
dbopMHpOBaHNE  HWHTEUICKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYCCTBY, CAMOCTOSTEIILHOMY MPUHSATHIO TPaAMOTHBIX
PEIICHU B KOHKPETHBIX )KM3HEHHBIX CHUTYaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH M X
IPUMCHCHHUEM;

dopMHupoBaHUE Yy OOYyYarONIUXCS  KJIIOYCBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIIN), MMCIOIINX YHHUBEPCATbHOE 3HAUEHWE I Pa3IUYHBIX BHIOB
JESTeNFHOCTU: PElICHHs Mpo0JieM, TIOMCKa, aHalln3a U 00paboTKU MHQOpMAIIHH,
HEOOXOJMMBIX I TPUOOPETEHHUsS ONBITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B T[IO3HAHWW XHMHH, a TakkKe JUII OICHKH C TO3HIIHA
DKOJIOTUYECKOW OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKHX
IPOIIECCOB HA OPTAHM3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00YyJaIOIMMUXCS: CIIOCOOHOCTH CaMOCTOSATEILHO MPHOOPETaTh HOBBIC
3HaHUS 110 XHMHH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTSMH, HCIIOJIb30BATh
COBpeMeHHBIE MH()OPMAIIMOHHBIC TEXHOJOTHH JUIsS TIOMCKA M aHaJM3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(DOpPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMuUpoBaHUE U Pa3BUTHE Y O0OYJAIOIINXCS ACCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIICHHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPHU TUIAHUPOBAHWUU M TPOBEJACHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJarommxcsi YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIMPaBICHHOCTA XWMHH, €€ BaXHOW POJM B PEHICHUH TJIOOATBHBIX MPOOJIeM
PaAIMOHAILHOTO MPUPOIOTIONB30BaHMS, TTOTIOTHEHUSI SHEPTETHUYECKIX PECYpPCOB H
COXpaHEHUS] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepeKHOTO
OTHONICHHWS K TPHUPOJE U CBOEMY 3J0POBBIO, a TaKXKE NPHOOPETCHHsS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWW IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XHMHUYECKIUMU SBIICHUSMH.



B yuebHoM muaHe cpeaHero oOwmEero oOpa3oBaHMs NPEIMET «XUMUSD)
0a30BOTr0 ypOBHS BXOAHT B COCTaB MpeAMETHON obmactu «EcTecTBeHHO-HAy4YHBIE
PEIMETHI».

OO611ee 4nucno 4acoB, OTBEAEHHBIX JJIsl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero obpasoBaHus, coctabisieT 68 vacoB: B 10 kimacce — 34 ygaca (1
yac B Heaenro), B 11 kinacce — 34 yaca (1 yac B HeAemio).



2. Coaep:xanue yueOHOro npeamera, yaeOHOro Kypca (B ToM 4ucJjie
BHEYPOYHOM 1eATeJIbHOCTH), Y4eOHOI0 MOIYJIs

10 KJIACC
OPITAHMUYECKA XUMUA

TeopeTnueckrne OCHOBBI OPraHUYECKON XUMUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
MOJY4YCHUN HOBBIX BEIIECTB M MarepuanoB. Teopus CTPOCHUS OPraHHUYECKHUX
coenunenuit A. M. BytnepoBa, e€ ocHOBHbIE NoJI0KeHUs. CTPYKTYpHBIE (hOPMYITbI
OpraHu4eckux BemecTB. [‘omosorusi, wuzomepus. XUMUYECKas CBsI3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

[IpencraBnenne o kimaccudukaluu opraHnueckux BeriecTB. HoMmeHnknaTypa
OpraHUYEeCKUX COCIMHEHUN (CUCTeMaTUyecKas) W TPUBHAIBHBIE Ha3BaHUS
BAKHEHIINX MPEJICTABUTENICH KJIACCOB OPraHUYE€CKUX BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB WU HX MPEBPAILCHUM:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHUYeCKUX BEIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJICKYJI OpPraHWYECKUX BEIIECTB, HAOJIOJICHHE U
OMHUCAHUE IEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYE€CKUX BEIIECTB
[pU HarpeBaHuu (11aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

YrieBoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMd psa. MeraH u 3TaH —
OPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] M TOpPEHHUs), HaXOXKJICHHE B TMPHUPOAE, IMOJIyYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN pANl. DTUIEH U MPOMWIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKeHOB: (PU3UYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATAUUHU, OKUCIEHUS U
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus mnonumepusanuu). [lonydyeHre CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U1 OCOOEHHOCTH CTPOECHUS, TOMOJIOTUYECKUM psill. ALIETUIEH
— TMPOCTEHUIINKA TPECTABUTENh AaIKHHOB: COCTaB, CTPOCHHE, (U3UUECKHE U
XUMUYECKHE CBOMCTBA (peakUHWH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTaIUy,
TOpPEHHUs] ), OJTyYeHUE U TPUMEHEHHUE.

Apenbl. benszon: coctaB, cTpoeHHE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TaJoreHUPOBAHUS W HUTPOBAHUS), MOJYYEHUE U MpUMEHEeHue. 1oayon:
cocmas, cmpoeHue,  usuyeckue U  XUMUYecKue  ceolcmea  (peaxkyuu
2ANI02EHUPOBAHUST U HUMPOBAHUS), NOAY4YeHUue u npumeHeHue. TOKCUYHOCTH
apeHOB. ['eHeTnueckas CBS3b MEXAY YIJIEBOJAOPOAAMHM, MPUHALICKAIIMMHA K
Pa3IMYHBIM KJIACCAM.



IIpuponHble MCTOYHUKM YriaeBOAOPOAOB. IlpupoaHbii ra3 U MOMYTHBIE
He(dTanble ra3pl. HedTe u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUN, KaTAIUTUYECKUW), mnuponu3. IIpomykTsl
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroab W TNPOAYKTHI €ro mnepepaboTku. (mpodopueHTanMs Ha Ta3o- WU
He(drepasBenky, Heprexumuueckuit pakynbretr CITY, HHXKEHEp-XUMUK, 3KOJIOT)

OKCHEepUMEHTAJIbHBIE METOJbl HW3Y4YEHMsI BEIIECTB W HX MpPEBpaIleHU:
O3HAaKOMJIEHHME C oO0pa3laMy IIJJaCTMAcC, KAay4yKOB U PE3UHBI, KOJUICKIUU
«Hebtb» u  «Yroiby, MOIECTUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOreHONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pPabOThl: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €ro CBOWCTB.

PacuétHnie 3agaun.

Bbluncienuss mo ypaBHEHMIO XHMHMYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kucnopoaconepxamiyue opraHu4ecKie COeAMHEHUS

[IpenenbHble OOHOATOMHBIE COUPTHL. METAaHOI W JTAHOJ: CTPOECHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (peakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  COHUPTHI. DTWJICHIJIMKOIb W  [JHMIEPUH: CTPOCHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBA (B3aUMOJECHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTIOATOMHbIE clHpThl). JleiicTBHEe Ha
opraHu3M 4yenoeka. [[puMeHeHue rniepruHa U STUIIEHIJINKOIIS.

@deHoJ: CTPOECHHE MOJIEKYJbI, (U3MYECKHE U XUMHUYECKHE CBOMCTBA.
Tokcuunocts denona. [lpumenenue dpenona.

Anpnerunipl U Kemouwvl. DOpMaNbIIETH, aLETAIBIETUI. CTPOCHHE,
¢usznueckre U XMMHUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBJICHHS,
KaueCTBEHHBIE PEAKLIUH ), IOJYyUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeibHble KapOOHOBBIE KHCJIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOC€HHE, (pu3nueckue W XMMHUYECKHE CBOWCTBa (CBOMCTBA,
o0mue JUIsl Kiacca KUCIOT, Peakius 3TepupuKalum), MoJydeHue U MpUMeHEHHE.
CreapuHoBasi U OJEMHOBas KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KakK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

Cnoxuble 3(pUpPbl Kak NPOU3BOJAHbIE KapOOHOBBIX KHUCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenne xupoB. buonorndeckas
POJIb KHUPOB.

VYraneBonpl:  coctaB, Kiaccudukamus — yraeBoaoB  (MOHO-, M- U
nosjucaxapujibl). I'JII0K03a — MpOCTEUIIMIT MOHOCAaXapHuJ: OCOOCHHOCTU CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE C
ruapokcuaom menu(Il), oxucimenne ammuayHbiM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NPUMEHEHHE,
ouosiornueckas poib. Dorocunre3. OpykTo3a Kak U30MEP TIFOKO3HI.




Kpaxman u nemnonos3a kak npupoaHsie noauMepbl. CTpoeHHE Kpaxmana U
neuttoiao3el.  duU3ndyeckue HW XUMUYECKHE CBOMCTBA Kpaxmana (THAPOIU3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJIbl M3YyUYEHHsS] BEUIECTB W UX IMPEBpallCHUN:
MpOBEJICHNEe, HAOIOJICHHE M OINHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCJIEHUE STaHOJIa
okcugom Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJUIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcugom wmemu(ll), B3aumojeicTBUE Kpaxmajia € HOJOM),
POBEICHUE MTPAKTHUUECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Boluncnenuss mo ypaBHEHMIO XHUMHUYECKOM peakiuu (Maccel, 00BbEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOJYKTAa PEaKIMH MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepKaIiue OpraHudecKue COeTMHEHUSI.

AMMHOKHUCIIOTBI KaKk aM(oOTepHbIe OpraHuveckue coeauHeHus. dusndeckue
U XUMHUUYECKHE CBOMCTBA aMUHOKUCIOT (Ha mpuMepe THiuHa). bromornueckoe
3Ha4YCHUE aMUHOKHUCIIOT. [lenTuap.

benku kak mnpupoaHbIE BBICOKOMOJIEKYIISIpHBIC coeauHeHus. [lepBuunasi,
BTOPUYHAS M TPETUYHAs CTPYKTypa OEIKOB. XHUMHYECKHE CBOWCTBa OEJIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE PEaKIuy Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPAILICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlMs OEJIKOB MPH
HarpeBaHMMU, IBETHBIE PEAKIIUU OEIIKOB.

BrIicOKOMOJIEKYIIIpHBIE COETMHEHMUS

OCHOBHbIE TOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHII: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUU, CPEIHSAS MOJEKYIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
nojiMMepu3alusg ¥ TOJUKOHACHcalus. (mpodopueHTausi Ha TPOU3BOJCTBO
macTMacc, kaydyka, Camapckuil MOJIMTEXHUUYECKUM yHUBepcuteT, Camapckuid
HAy4HO-UCCJIEIOBATEbCKUNA HMHCTUTYT uM. KoponeBa, mnabopaHT, XWUMUK-
TEXHOJIOT, MHKEHEP )

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHs] BEIIECTB WM HUX IPEBPAILICHHI:
O3HaKOMJICHHE C o0pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKoB. (mpodopreHTaus Ha JIabOpaHT, XUMHUK-TEXHOJIOT, HHKEHED)

MexnpeaMeTHbIE CBS3H.

Peanuzanus mexnpeaMeTHbIX CBSA3EM NMPU U3YUYEHUU OPraHUYECKOW XUMUH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX MOHSTHUH, TaK W TOHSTHH, SBISIOUUXCS CUCTEMHBIMU IJI1 OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O [[UKIIA.

OOmme ecTeCTBEHHO-HAyUYHBIC MMOHSATHSA: SABIICHUE, HAYUHBIN (PakT, rumoTesa,
3aKOH, TE€OpHs, aHAJIU3, CUHTE3, KJacCU(pUKAIUS, MEPUOJUIHOCTh, HAOIOJICHHE,
HU3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.



dusuka: MaTepus, DJHEprusi, macca, aroM, OJJIEKTPOH, MOJIeKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (GU3NYECKUE BETMYMHBI U €AMHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocepa, oOMEH BEIIECTB B OpraHU3ME,
¢orocuHTe3, OMONOTMYECKH AaKTHBHBIC BeliecTBa (OCNKH, YTIIEBOABI, JKHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pPECYpCHI.

TexHomOrusA: MHIEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO TUTAHMS,
MOIOIIINE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETHUECKUE Tpenaparhl, MaTeprallbl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPT AHUYECKASA XUMUA

TeopeTnueckre OCHOBBI XUMUU

XUMUYECKUA 3leMEHT. AToMm. Sapo aroma, H30TOMNBL. JIEKTPOHHAs
000J10uKa. DHEPreTHUYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpejielieHUsT AJIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[Tepunonnueckuit 3akoH u llepuoguueckas cucrema XUMHUYECKHUX AJIEMEHTOB
1. 1. MenneneeBa. CBs3b MepHOAMYECKOTO 3aKoHa U [leproandeckoil CUCTEMBI
xuMuueckux aneMeHToB [[. . MenmeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYIIaM U TEPUOJaM.
3HayeHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenune BemiecTBa. XHUMHYECKas CBsi3b. BuAbl XHMHYECKOW CBSI3U
(KkoBaJICHTHAsI HEMOJSpHAs W MOJApHAs, WOHHAS, METaUIMueckas). MeXaHU3MbI
oOpa3oBaHUs KOBAJICHTHOM XHMHYECKOW CB3W (OOMEHHBIH U  JOHOPHO-
akientopHeiii). BomopoaHas cBsi3b. BalleHTHOCTb. JIEKTPOOTPULIATEIBLHOCTD.
Crenenn okucneHus. MoOHBI: KATHOHBI ¥ aHUOHEI.

BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJSIPHOTO  CTPOCHHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIINYECKON PELIETKH.

[lonsTe o gucnepcHbIX cuctemax. VICTUHHBIE W KOJIJIOMIHBIE PACTBOPHI.
MaccoBas [0J BemecTBa B pacTBope. (mpodopucHTanus Ha JIabopaHT, XUMHK-
TEXHOJIOT, SKOJIOT, MUIIEBasi TPOMBIIILICHHOCTD )

Knaccudukanus HEOPraHUYECKUX COEIMHEHU . Homenxkmarypa
HEOPraHWYECKUX BEHIECTB. |'€HeTHYecKass CBA3b HEOPraHMYECKHX BEIECTB,
NPUHAJICKANMX K PA3JIMYHBIM KJIaccaM.

Xumuueckas  peakius. Knaccupukamus  XMMHUYECKUX  PEakIuid B
HEOPraHWYECKOW M OPraHMYECKONW XWMHUHU. 3aKOH COXPAHEHUS MAaCChl BEILECTB,

3dKOH COXpPAaHCHHA U MPCBPAIICHNA SQHCPIrUuH 1P XUMHUYCCKUX PCAKIIUAX.
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CkopocTh peakuuu, €€ 3aBUCMMOCTb OT pa3iau4dHbIX (hakTopoB. OOpaTHMbIe
peakuuu. Xumuueckoe paBHoBecue. MaKTOphl, BIHUAONIAE HA COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

(mpodopueHTanus Ha 1a00OpPaHT, XUMUK-TEXHOJIOT, MHKEHED, T'aJIbBaHUK,
MeTaJ1ypr)

DnekTponauTnyeckas guccornuanus. CuiibHbIe U cradble 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, IIETIOYHAS.

OKHMCIUTETBHO-BOCCTAHOBUTEIIBHBIE peakiuuu.  (mpodopueHTauus ~ Ha

1a00paHT, XUMUK-TEXHOJIOT, TaJbBaHUK)

DKCIIEPUMEHTAIbHBIE METOJIbl M3YYE€HHUS BEIIECTB M HX MPEBPAILCHUN:
neMoHcTpanus Taonui «l[lepuoandeckas cucrema xumuueckux siementoB JI. U.
MenneneeBay, H3y4eHUE MOJENeH KPUCTAUIMUECKUX PEIIETOK, HAOMIOJCHUE U
OMHUCaHue JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATAJIU3aTOPA, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAJIBHOTO WHIUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBEICHUE MPAKTUUYECKON paboThl «BiusiHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKIAN.

PacuétHnie 3agaun.

Pacu€Ttel 1m0 ypaBHEHMSIM XMMHUYECKHX pEakluuii, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUEThl C HCIOJb30BAHUEM MOHSITUS «MaccoBas
TIOJIS. BEIIECTBAY.

Heopranuueckast xumus

Hemeramnel. Ilomoxenue HemeraiuioB B llepuoauyeckon  cucrteme
xumudeckux asnemeHToB [I. M. MenzaeneeBa U OCOOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAUIOB (HAa MpUMEpE
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yriepoga U KpEeMHHS) M UX  COEAUHEHMH  (OKCHIOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COETMHEHUN ).

[IprMeHEeHNE BaXKHENIITMX HEMETAIUIOB U UX COCTMHECHUM.

Mertamnel. [lonoxenne merauioB B llepruognyueckor CHUCTEME XMMHUYECKUX
sanemenToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UYEK
aToMoB MetasuioB. OO0mue ¢uznueckue cBoicTBa MeTauioB. CIUiaBbl METALIOB.
DNEKTPOXUMUYECKUM  Psii  HAmpsDKEHWH  MeTayuioB. (mpodopueHTanus Ha
1abopaHT, XUMHUK-TEXHOJIOT, HH)KEHEP, METAJLTyPT, JINTEHIITUK)

XUMHYECKHE CBOMCTBA BaXHEUIIMX METAUIOB (HATpWH, Kaluid, KaJbIIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mme crocoObl MOTy4YeHUs METauioB. [I[puMeHeHHe MeTalioB B OBITY U
TEXHHUKE. (MPOPOpUEHTAINS HA TA0OPAHT, XUMUK-TEXHOJIOT, HH)KEHEP, METaJLTyT,
JIUTEUIIIHK)

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB M HUX MPEBPAILLCHHI:
M3yUYeHUE KOJUIeKIMU «MeTtamibl U CIUIaBbl», 0Opa3lOB HEMETAJUIOB, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/lad, HAONIOJEHUWE M OINUCAHHE JEMOHCTPALMOHHBIX U
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7a00paTOPHBIX ONBITOB (B3aUMOJEHCTBUE TMAPOKCHUIA ATIOMUHHUSA C PacTBOpaMu
KHCJIOT U LIEeJ0Yel, KAYECTBEHHbIE PEaKI[MU HAa KATUOHBI METAJIIOB).

Pacu€rHble 3ana4mn.

Pacuéthl mMacchl BemiecTBa WM O0BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIU OJHO
13 BEUIECTB UMEET IPUMECH.

XUMHUS U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOU, SHEPreTUYECKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAay4YHBIX METOAaX MO3HAHMUS
BEIECTB M XUMHUYECKUX peakiuil. (mpodoprueHTAINs HA DKOJIOTA)

[IpencraBnenuss 00 OOMIMX HAYYHBIX TPUHIMUIIAX TPOMBIIIJIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEPUANIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KEepaMHKa,
Marepuanbl Uil JIEKTPOHUKH, HAHOMAaTepHUallbl, OPraHMYEeCKUEe U MHUHEpaJIbHbIC
ynoopenus. (mpodopueHTanus Ha JJabOpaHT, HHKEHEP, CTPOUTEIb, AT POHOM )

XuMHUsST U 30pOBbE YEJIOBEKA: MpaBUJia HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 6€30MaCHOTO MCIOIL30BaHUS MPENapaToB OBITOBOM XUMUU
B ITOBCEIHEBHOM U3HHU. (MpodopueHTanus Ha JjadopaHT, papmaliieBT, Bpay)

MexnpeaMeTHble CBA3H.

Peanuzanust  MeXnpeaMeTHBIX  CBA3€d TOpu  HM3ydyeHUHW oOmed u
HEOpraHnveckoil xumMuu B 11 Kilacce oCyIeCTBIIETCS Yepe3 UCIOJIb30BAaHUE KAK
OoOlIMX EeCTECTBEHHO-HAYyYHBIX TOHATHH, TaK W TOHATHUN, SBISIOLIUXCS
CHUCTEMHBIMH JUISI OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mume ecTecTBEHHO-HAYYHBIE TMOHSTHUS: HAY4YHBINH (PakT, rUmoTes3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKalUsi, TMEePUOJIUYHOCTh, HAOII0EHHE,
JKCIIEPUMEHT, MOJECIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: MaTepus, SHEPIUs, MACCa, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBa, (PM3MYECKHEe BEIMYMHBI U CAUHUIIBI MX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHu3M, OKOCHUCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHEpadbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonorus: XMMHU4YECKasi NMPOMBIIUICHHOCTh, METAJLUTYPIUsi, TPOU3BOACTBO
CTPOMUTENBHBIX MAaTEPUAIIOB, CEIBCKOXO3MCTBEHHOE IPOU3BOACTBO, IHUILIEBAs
MPOMBIIINICHHOCTh,  (papMaineBTHUECKass  MPOMBIINUICHHOCTh,  MPOW3BOJCTBO
KOCMETHYECKHX [MPEenapaToB, ITPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.
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3. Ilmanupyemble pe3yJibTATHI OCBOCHUSI y4eOHOI 0 peIMeTa, y4e0HOro
Kypca (B TOM 4YHCJIe BHEYPOUHOH JeATEJIbHOCTH), Y4eOHOr 0 MOAYJIs

JIMHHOCTHBLIE PE3VJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero ooOImero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbiM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa30BaHus SABISIETCS] CUCTEMHO-EATEIbHOCTHBINA MOAXO.

B cooTBeTcTBUM € CHCTEMHO-JEATEIbHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCHUHCKONW TpaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIM4YMe MOTHBAIMHU K O0yUCHUIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKACHHUI JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYyYaronIuxcsi pyKOBOJCTBOBATHCS B CBOEH
JESTENBHOCTH I[EHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH LEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XHUMHs» TOCTHTAIOTCS B
€ANMHCTBE Y4YeOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMU  TOBEACHUS,  CIOCOOCTBYIOIIMMHU  IMpoIleccam
CaMOTIO3HAHMS, CaMOpPa3BUTUSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa «XHMHUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA ITO3HABATEILHOW M TMPAKTHYECKON NIEITeIbHOCTH
00y4aroUMXxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpasx1aHCKOTO BOCIIUTAHUSI:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COIMAJIbHBIX HOpPMax W MpaBUiIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAESATEIBHOCTH MpPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;
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CIIOCOOHOCTH TMOHUMAaTh WU NPUHUMATh MOTHBBI, HaMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX P aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU JIEATEIIbHOCTH;

2) MaTpUOTHIECKOTO BOCITUTAHUS:

IIEHHOCTHOT'O OTHOIIEHHS K HCTOPUYECKOMY M HAay4YHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUS] XMUMHUHU, OCO3HAHUSI TOTO, YTO JOCTIXKCHHUS HAyKHU €CTh Pe3ybTaT
JUINTENIbHBIX ~ HAaOMIONCHUHM, KPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IMOHCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYyYEHUU U MOCIETYIONIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMHU,

3) NyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBEACHMUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlUH, CBA3aHHbBIE C XUMHUYECCKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHBATh CBOE TOBEJCHHUE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE TMOCIEJICTBUM ITHX
MOCTYIIKOB;

4) hopMHUPOBaHHUS KYJIBTYPHI 3I0POBBI:

NMOHUMAHMUsI IIEHHOCTeW 30pOoBOro M Oe3omacHoro oOpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3HYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrOICHUST TIpaBUJI OE€30IMacHOr0 OOpallleHus ¢ BellecTBaMHU B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

NMOHUMAHMUsI IIEHHOCTH TPAaBWUJ HWHAWBUAYAJBHOTO M  KOJJICKTHBHOTO
0€30I1acCHOT0 MOBEJACHUS B CUTYAIIMAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TIOCJICICTBUN W HEMPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) TpyIOBOTO BOCTIMTAHUS:

KOMMYHHKATUBHOM  KOMIICTEHTHOCTH B  y4eOHO-HCCIICIOBATEIIbCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JAPYrUX BHAAX
JIeSITCIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTH€ B pEIICHUHM IMPAKTUUYECKUX 3ajad
COIIMAJIbHOM HaIpaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYSCKOMY M3YYCHHIO MPpodecCuii pa3audHOro pojia, B TOM
YHUCJie Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUU;

YBOKEHUS K TPYAY, JIOASM TpyAa U pe3yibTaTaM TPYIAOBOW JEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBHUAyaJIbHONW TpPacKTOPUU
oOpa3zoBaHus, Oymymiedl mpodeccnr W peaau3alud COOCTBEHHBIX >KH3HESHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB U
MOTpeOHOCTEH 00IIEeCTBA;
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6) PKOJIOrMYE€CKOro BOCIIUTAHUS:

AKOJIOTMUYECKHU 11€J1€CO00Pa3HOr0 OTHONIIEHUSI K MPUPOAE, KAK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHHS TJIO0ATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIHSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MIPUPOTHON U COIMATIbLHON CpEIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWKEHUM XUMHH IS
pelIeHrs BOPOCOB PAIMOHATIBHOTO MMPUPOI0TOIB30BAHNS;

AKTMBHOIO HENPUATHSA JCUCTBUM, TMPUHOCAIIUX Bped OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHS MPOTHO3UPOBATH HEOJArOMpUsITHBIE IKOJIOTUYECKHUE
MOCJICICTBUS MIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOrO YKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTUYECKOU KYJIbTYpHI,
OTbITa NeSATeTbHOCTU HKOJIOTUUECKOH HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIUAIbHOU
MpaKkTUKEe, CIOCOOHOCTM ¥ YMEHHS aKTUBHO TMPOTHUBOCTOSTH HJACOJIOTHU
xemopoouu;

7) LICHHOCTH HAyYHOTO ITO3HAHUSI:

c(hOpMUPOBAHHOCTA MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMAaHUs CHenupUKM XUMHH KaK HayKd, OCO3HaHUA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
NpeJICTaBIEHUsI 00 OKPYKAIOIIEM MHUpPE KaKk O €JUHCTBE NMPUPOJbI U YEJOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W peuieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JJIi  COBPEMEHHOM
UUMBWIN3ALUMA: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOM pOJIH B
CO3JIJaHUHM HOBOW 0a3bl MaTePHAIBHOW KYJIBTYPHI, PEIICHUH TI00IBHBIX TTPOOIEM
YCTOWYHMBOTO Pa3BHUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPIETUUYECKOM, MHUILECBOU H
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIECYCHHH YCIOBUU
YCIEIIHOTO TpyJa U SKOJOTHYECKM KOMQPOPTHOM JKHU3HU KaXKIOTO UJIeHa
o0I111eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TIIOHMMaHUS CYIIHOCTH METOJIOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCHOJIb30BaTh
MoJIy4aeMble 3HAHUS /I aHadu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIETO MHUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUA AeNaTh 00OOCHOBAHHBIE 3aKIIOUECHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C MEIbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3oBaHUIO H
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;
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MHTEepeca K 0COOEHHOCTAM TpyJa B pa3iIu4YHbIX cepax npodeccuoHalIbHON
TS TEIbHOCTH.
METAITPEAMETHBIE PE3YJIbTATHI

MeranpeMeTHBIE Pe3yJbTaThl OCBOSHHUS y4eOHOTO TpenMera «XuMHUs» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAOT:

3HaUYMMbIE IS (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOUTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINEC
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa | CIHCHU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
IPOIIECC, CUCTEMa, HAYYHBIH (DakT, MPUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIIIOBAaHUE, HAOTIOICHNE, N3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIC Y4YcOHBIC NEeHWCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHEIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYarolnuXCs;
CIIOCOOHOCTh 00yyaromuxcs UCIOIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKUE 3HAHUS U YHUBEpPCAIbHBIC y4eOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yibTaThl OTPAXAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TI03HABATCIILHBIMH, KOMMYHHMKATUBHBIMH U  PETyJATHUBHBIMU
TIEUCTBUSIMU.

OBnasieHre YHUBEPCATbHBIMH YICOHBIMH ITO3HABATEIIBHBIMU JEHCTBUSIMMU:

1) 6a30BbI€ JOrHYECKHE ACHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisaTh LEIH JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl M KPUTEPUU HUX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LEIAMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKUA TMOHSITUM U YCTaHABIMBATh UX B3aUMOCBSI3b,
UCITOJIH30BaTh COOTBETCTBYIOIINE MOHATHS JJII OOBSICHEHHS OTJSIbHBIX (DAKTOB U
SIBIICHU;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KIacCHU(PUKAMM BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTAaHABJIMBAaTh MNPUUYNHHO-CICACTBEHHBIE CBS3W MEXKIAY HM3Yy4aeMbIMHU
SIBJICHUSIMU

CTPOUTh JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, J€IYKTUBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B pacCcMaTpUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUSI;

MPUMEHSATHh B MPOLECCE MO3HAHUS, UCITOJIb3yEMbIE B XUMUHU CUMBOJIMYECKHE
(3HAKOBBIC) MOJICIIH, TIPEOOPA30BBIBATH MOJIEIBHBIC TTPEACTABICHUS — XUMHUYCCKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHYECKas (opMmysia, YpaBHCHHE XHUMHUYCCKOM
peaKkiuM — MPH PEIICHUH YYEOHBIX IMO3HABATEIBHBIX M MPAKTHYECKHX 3ajad,
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MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS IS BHISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a30BbIE€ UCCIICA0BATEILCKHE JCHCTBHUS:

BJIQJICTh OCHOBAaMH METOJOB HAYYHOTO ITO3HAHHS BEIIECTB U XHUMHYCCKUX
peaxkumit;

(GbopMyIHpOBATH LETU U 3314l UCCISAOBAHUS, UCITOJIB30BATh TTOCTABICHHBIE
U CaMOCTOSTEIBHO C(OpPMYyIMpPOBaHHBICE BOIPOCH B KAa4YeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIT (POPMUPOBAHUSA THIIOTE3Bl MO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IJIJAHUPOBAHWS W IPOBEICHHS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
npoIecca, CaMOCTOSTEILHO TPOTHO3UPOBATh €T0 PE3ysbTar, (HOPMYIUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padboTe;

NpHOOPETaTh OMBIT YYEHWYCCKOH WCCJICAOBATEIBLCKOW W MPOCKTHOM
JCATEIBHOCTH, TPOSBIISITH CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PCIICHHWS TNPAKTUYCCKUX 3a7a4, NPUMCHCHHUIO Pa3JTMYHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpOpManKeH:

OpUEHTUPOBAThCA B Pa3JUYHBIX HCTOYHMKAX WH(opMmanuu (Hay4HO-
NOMYJsIpHAsT JIUTepaTypa XUMHUYECKOTO COJEp)KaHMs, CIpPaBOYHBIE MOCOOUS,
pecypcel MHTEpHETa), aHanmuM3upoBaTh MH(POPMALUIO PANIMYHBIX BUAOB U (HOpM
Ipe/ICTaBICHUS, KPUTHUYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTD;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3NMUHBIE METOIbI MPU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON JUIS  BBIOJTHEHUS YYeOHBIX 3a7a4
OIPEAECIIEHHOTO TUIIA;

npUOOpPETaTh OMBIT HCIOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpPATh  ONTHUMANbHYIO  (GOpMy  TIPEICTaBIICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM SA3BIK B KadeCTBE CpEJACTBA IMpu pabore ¢
XUMHYECKOW HWHPOpMAIME: TPUMEHSITh MEXIpeaAMEeTHbIe ((u3udeckue u
MaTeMaTUYeCKre) 3HaKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEACTBA
HaTJISTHOCTH.

OBnaneHne YHUBEPCATHbHBIMA KOMMYHUKATUBHBIMU JICHCTBHUSIMHU:

3a/1aBaTh BOIIPOCHI TIO0 CYIIECTBY OOCYXIaeMOi TEMbI B XOJ€ IUajora W/viH
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pEe3yIbTaTOB IMO3HABATEIHLHON JESITEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHFHO WJIH COBMECTHO CO CBEPCTHUKAMU TPH BHITIOTHEHUH
XAMHYECKOTO AKCIIEPUMEHTA, MPAKTHIECKOW PabOThI TIO MCCIIEIOBAHUIO CBOICTB

17



M3y4aeMbIX BELIECTB, pealu3aluu y4eOHOTo MpoekTa U (OpPMYIUPOBATH BHIBOJIBI
[0 pe3yJbTaraM NPOBEAEHHBIX HCCIEAOBAHUM NYTEM COIVIACOBAHUS ITO3ULIHMMN B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBnanenue YHUBEPCAIbHBIMU PEryIsITUBHBIMU JEHUCTBUSMH:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYILIECTBISATH CBOIO IO3HABATENIbHYIO
NEeSATENbHOCTh, ONpenessas €€ Lead M 3aJauyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBAaTh MpeajaraéMblid ajiroput™M JEHCTBUH NpuU
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Haubojee
3¢ (eKTUBHBIN crmoco0 HMX pemeHus ¢ Y4€TOM IMOJYyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE caMoOaHalli3a
U CaMOOLICHKH.

ITPEAMETHBIE PE3VYJIbTATDI

10 KJITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHONW KapTUHBl MHpPA, POJM XHMHUU B I[IO3HAHUU SIBICHUU
npupoabl, B (HOPMUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [JIsl pEIlIeHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIOJIATralIINE TMOHATHS (XMMHUYECKUW DIIEMEHT, aTOM, OJJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTH, AJIEKTPOOTPULIATETbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpall€HHAs), MOJIb, MOJIIpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOJIHBIN CKeJeT, (YHKIIMOHANbHAs TpYIIIa,
paguKall, U30MEpHs, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIE€BOAOPOIBI,
KUCJIOPOJ M a30TCOAECPKAIIUE COCAUHEHUS, MOHOMEpP, IOJUMEDP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOEHUS
oprannyeckux BeniectB A. M. BytiepoBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3bIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHWMHWYECKUX
ABJICHUM, (PAKTONOrMYEeCKUEe CBEACHUS O CBOMCTBAaX, COCTaBE, MOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAHWU BAXHEHUIINX OPraHWYECKUX BEIIECTB B OBITY U
MMPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBHISBISITH XapaKTEPHBIC NPU3HAKK TOHSTHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHS IIPU
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLECHUN OPraHUYECKUX COCITMHEHN;
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c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BATh XHMHUYECKYIO CHUMBOJIMKY JJIS
COCTaBJICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMyn  OpraHMYECKMX BEHIECTB M  YpPaBHEHUM XMMHUYECKHUX pEaKIui,
M3TOTaBIUBATh MOJIETM MOJIEKYJl OPraHUYECKHX BEHIECTB MJI WJUIIOCTPAIIUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBAaTh TMPUHAIJIEKHOCTh H3YUEHHBIX
OpraHWYeCKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEICIEHHOMY
KJIaccy/Tpynne CcoeauHeHuM (YriaeBOJOPOJbI, KHUCIOPOJ U a30TCOACpPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEIWHEHMs), JaBaTh WM Ha3BaHUS [0
cuctematnueckoit Homenknatype (IUPAC), a Taxke NpuBOAUTH TpPUBHAIIbHbBIE
HA3BaHUS OTJEJIBbHBIX OPraHMYECKUX BEHIECTB (ITWIICH, MPOIWICH, AaleTUJICH,
ATUJICHTJIUKOJb, TIULEPUH, (PeHos, GopManbaerus, aneTaibIerujl, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, OJICMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TI0K034,
bpykTo3a, Kpaxmall, HeJIH003a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACNIATh BUIbI XUMHUYECKOW CBSI3M B
OpraHUYEeCKUX COCIMHCHUIX (OJMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSATH IIOJOKECHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiiepoBa s 00bsiICHEHUsI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAaHHOCTh  YMEHHH  XapaKTepu3oBaThb  COCTaB, CTPOCHHE,
¢usznueckre M XUMUYECKHE CBOWCTBA THUIMYHBIX MPEICTABUTENECH pa3IUUYHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINWIEH, alleTHUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30JI, METAHOJ, 3TAHOJ, STHJICHIIUKOJIb,
TIIALEPUH, (EHOJI, aleTalbJIeru, MypaBbHUHAas M YKCYCHAash KHCIOTHI, TJIIOKO3a,
Kpaxmal, IeJUII0JI03a, AMUHOYKCYCHAsl KHCIJIOTa), MILTFOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXAY HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUNA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI HX TMEepepadbOTKH U
PAKTUYECKOE MPUMEHEHUE MPOTYKTOB MepepaboTKu;

c(hOpPMHUPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHS 110 XUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TPOIYKTa
peaknuu MO W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJCTh CHCTEMOM 3HAaHMA OO0 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCIOIb3YEMbIX B XMMUU MPU U3YUYEHUH BENIECTB U
XUMHUYECKHUX SBJICHUM (HAOIIOJeHNE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJb30BaTh CUCTEMHbIE XMMHUYECKHE 3HAHWS JJIsI TPUHATUS pELICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIeCTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHUYECKOM
MoCcy/iol U J1abopaTOpHBIM O0OpPYAOBAHHUEM, a TakKXKe IpaBuia OOpalleHus: ¢
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BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUHSIMH MO BBITOJHEHHUIO Ja0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATH U BBINOJHATh XUMHYECKUI
AKCIIEPUMEHT (IPEBpAILEHUsI OPraHUYECKUX BEILECTB MPU HarpeBaHUM, MOJTyYECHHUE
STWJIEHa M M3YYEHHE €ro CBOICTB, KAayeCTBEHHbBIE PEAKUUU OpPraHUYECKUX
BEILIECTB, JeHATypauus OCJIKOB NpH HArpeBaHUU, IBETHBIC pPEaKIuu OEIKOB) B
COOTBETCTBMM C TMpaBWJIaMU TEXHUKM O€30MACHOCTH TMpU OOpallleHHH C
BEIIECTBAMU U JTAOOpAaTOPHBIM O00OPYAOBaHUEM, NPEACTABIATH PE3YIbTaThl
XUMHYECKOT0 JKCIIEpUMEHTa B (OpME 3aluch ypaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIU3UPOBATH XHUMUUYECKYIO
uHpOpMAIIMIO, TOJY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMM  coOJOAaTh  TpaBWia  AKOJOTHYECKU
1IEJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIJOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0POBbsI M OKpPY’Kalolleld MPUPOIHON Cpesbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl OMpPEAENEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMas cMmbici mnokasarens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUS] W TMPEJOTBPALIEHUSI WX BPEIHOTO BO3JEHCTBUA Ha OpPraHu3M
YeJI0BEKa;

JUTsi 0Oy4YalIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISL  CHenbIX M CHabOBHUIAIIMX OOYyYaroUIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEeUHYIO0 cucTeMy oOo3HadeHuit JI. bpaitns myig 3anvucu XMMHUYECKUX

dbopmy.
11 KJIACC

[IpeamerHple pe3yabTaThl OCBOSHHMS Kypca «OOImas W HeopraHuvecKas
XUMUS» OTPAKAIOT:

chOpMHUPOBAaHHOCTh  MNPEJACTABICHUM: O XHMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, POJH XHMHUM B ITIO3HAHWUW SIBJICHUU
npuposbl, B (GOPMUPOBAaHWHM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIUIS PEIISHUs IPAKTHUUSCKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M MPHUPOJTHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XHMHWYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNe MOHATUS (XMMHYECKUH JJIEMEHT, aToM, H30Tom, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSPHBIH 00BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMUYECKAs CBS3b
(KoBaJICHTHAsI, HIOHHAS, METAJTINYECKasi, BOJOPOIHAS ), KpUCTAJIINYECKasl PeniéTka,
TUIBl  XAMWYECKHX  pPEaKlIH, PacTBOpP, DJICKTPOJIUTHI, HEIJICKTPOIUTHI,
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ANEKTPOJUTHYECKAST IUCCOLMALMNSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKIMKM, XUMHUYECKOE PABHOBECHUE); TECOPUM U 3aKOHBI (TEOpus
BJIEKTPOIUTUYECKON Aucconumanuu, nepuognueckun 3akoH J[. WM. Menneneesa,
3aKOH COXPAHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS NPUYMHHOCTU H
CUCTEMHOCTH XUMUUYECKUX SIBJICHUM, (PAKTOJIOTUYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HMCIOJb30BAHUM BAKHEUIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTepHbIE TMPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHUS MPHU
ONMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XHMHUYECKYIO CHUMBOJIMKY IS
cocTaBieHus (OpMyJ BEIIECTB M  YPaBHEHUM XUMHUUYECKUX  PEaKIIuH,
cucreMmarnueckyto HomeHkIatypy (IUPAC) u TpuBuansHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblil Tra3, YIJIEKMCJIbIA ra3, aMMHuakK, raméHas
U3BECTh, HeTalEHast U3BECTh, MUThEBAS COJ/IA, TUPUT U JIPYTHUEC);

c(hopMUPOBAHHOCTh YMEHUH ONpPEJESATh BaJIGCHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUWHEHUSIX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOJIHAS) B COCAMHEHUSX, THUII
KPUCTANTHYECKON PEIIETKM KOHKPETHOT'O0 BEIIeCTBa (aTOMHas, MOJICKYJspHas,
MOHHAs1, METAJUIMYECKasl), XapaKTep CpPeAbl B BOJIHBIX PACTBOPAX HEOPraHMYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpPENEIEHHOMY KIaccy/Tpymme
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUJbI, OCHOBAHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATh €TI0 CUCTEMATHU3UPYIONIYI0, 00BICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3JeMeHTOB |—4 mnepuogoB Ilepmoanueckoil cuCTEMBI
XUMHYeCKuX 3jeMeHToB JI. WM. MeHneneeBa, MCHONB3Yys IMOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTaNY, «QHEPTETUYECKHUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XHUMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
10 nmepuoaaM u rpynnam llepuoanueckon cuctemMbl XUMHYECKUX 1eMeHTOB /[[. M.
Menpeneena;

chOpMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPK/IATh CYIIECTBOBAHWE TE€HETHYECKOW CBSI3M MEXIAY HEOPraHHMYECKHUMHU
BEIIECTBAMU C IMIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUUUPOBATHh XUMUYECKHE pPEaKLUHUH IO
pa3IMYHBIM MIpH3HAaKaM (YHCIYy U COCTaBY pPEArupylolIUX BEUIECTB, TEIJIOBOMY
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s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKUCICHHUS DJIEMEHTOB, O0OpaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YPAaBHEHHS PEAKUIUA PpPa3IMUHBIX
THUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAKIIU HOHHOTO OOMEHa, YUYUThIBas
YCJIOBHUS, TIPU KOTOPBIX ITH PEAKIIUHA UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUHU, IOJTBEPKIAIOIINEC
KaueCTBEHHBIM COCTAB pPa3MYHBIX HEOPraHMYECKUX BEIIECTB, pPaCIO3HABATH
OTBITHBIM IYTEM HMOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTraHUUYECKUX
BEILECTB;

chOpMUPOBAHHOCTh YMEHHH  PAaCKpbIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHUTEJbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS] XUMUYECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (nmpunmun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHYECKUE IMPOIIECCHI,
JIeXKaIIue B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCJIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH NPEACTABICHUM 00 OOMMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHHUS C HCIOJb30BaHUEM
MOHSITHSI «MaccoBasi JIOJIsl BEIIECTBA B PAacTBOpe», OOBbEMHBIX OTHOIICHHI Tra3oB
IpU XMMUYECKHX PEaKIMIX, MacChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM O00BEMY OJIHOTO M3 yYAaCTBYIOIIMX B pPEaAKIHH
BEIIECTB, TEIUIOBOr0 3(P(eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIaTh TTpaBUIIa MOJIb30BAHUS XUMHUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKXkKe IpaBWja OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHI TUIAHUPOBATH W BBIMIOJNHATH XUMHUYECKUN
AKCHEPUMEHT (pa3fioKEeHUE MEPOKCHAA BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONpENIeNICHHEe Cpelbl pPacTBOPOB BEHIECTB C IOMOILIBI  YHHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIlnu,
peaknuu MOHHOTO OOMEHa, KauyeCTBEHHBIE peakIMu Ha cyib(par-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KAaTUOH aMMOHHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJad IO
teMaMm «Metamae» u «Hemeramnbsl») B COOTBETCTBUM C MNpaBWJIAaMH TEXHHUKU
0e30macHOCTH TIPH OOpAIIEeHUH C BEHIECTBAMHU U JIA0OPATOPHBIM 000PYIOBaHUEM,
MPEACTaBIATh PE3YJAbTAThl XHUMHYECKOrO HSKCIEpUMEHTa B (opMe 3alucH
YpaBHEHUI COOTBETCTBYIONIUX peaKnuii U (HOPMYIUPOBATH BBHIBOABI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpPEACTBA MacCCOBOM
KOMMYHUKaluu, THTEpHET U Apyrux);
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chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  AKOJOTHYECKU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYJOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXalolleld MPUPOAHOM Cpebl, OCO3HABATH
OMACHOCTh BO3/ICHCTBUS Ha JKMBBIE OPTaHU3MbI ONIPENEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt nokazarens IIJIK, moscHAT, Ha mpuMepax CHocoObl YMEHBIICHUS H
MpeI0TBpalleHHs] UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKa;

JUIsl 0Oy4YaroIIMXCA C OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
MPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BELIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CHenbIX M CHaboOBUIAIIMX OOyYaroUIMXcs: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
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4. TemaTn4yeckoe NJIAHNPOBAHHE C YKA3aHHEM KOJIUYECTBA aKaJeMUYeCKHX YaCOB, OTBOAUMbIX HA OCBOEHHE
KAK/10i TeMbl y4e0OHOI'0 peaAMeTa, y4e0HOro Kypca (B TOM 4HCJie BHEYPOYHOM 1eATeJIbHOCTH), Y4eOHOI0
MOJYJIsl, U BO3MOKHOCTH MCII0JIb30BAHMS 110 3TOM TeMe JJIEKTPOHHBIX (HH(POBBIX) 00pa30BaTeIbLHbIX PECYPCOB,
SABJAIOIINXCH Y4e0HO-METOAMYECKUMH MAaTEPUATAMHU, UCII0JIb3YeMbIMU /151 00y4eHUH U BOCIIUTAHUS
PA3JIMYHBIX I'PYII N0Jb30BaTeJIel, IPEACTABICHHBIMH B 3JIEKTPOHHOM (HU(POBOM) BH/E M PeATU3YIOIUMHU
auaakTuyeckue BosMoxxkHoctu UKT, conepikanue KOTOPBIX COOTBETCTBYET 3aKOHOAATELCTBY 00 00pa30 BaHUU

10 KJTIACC
HamnmMenoBanue KonmnuecTBo vacos
Ne OnexTpoHHbIE (LU(POBHIE) BocrraTensHelit
/m PASACTIOB T TEM Bcero Korrporeie | Hpaxrirecie 00pa3oBaTelIbHbIE PECYPCHI KOMIIOHEHT ypoKa
IIPOrpaMMBbI paboThI paboThl
Pazgen 1. TeopeTnueckue OCHOBBI OPraHMYECKON XUMUHN
AKIIEHTHPOBATh
BHUMAaHHE
[Tpeamer 00ydJaronuxcs Ha
OpraHNYeCcKOn OI'AOY HIIO «Akanemus HPAaBCTBEHHBIX
xumui. Teopus Munnpocenienust Poccuny npoOnemax,

1.1 CTPOCHUS 3 https://lesson.edu.ru/04/10 CBSI3aHHBIX C
OPraHUYECKUX Tpenaxép «Obnako 3HaHUI». XUMUsL. HAyYHBIMU
COEUMHEHHH A. https://school.oblakoz.ru/materials/495725 OTKPBITHSIMH,
M. byrneposa M3y4aeMbIMU HA

YPOKE; TMYHOCTIAMU
BEJIMKUX XUMHKOB
Hroro no pazneny 3
Paznen 2. YrneBogopoasl
2.1 [IpenenvHbie 2 ®I'AOY IO «Akamemus OpranuszoBath B
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https://lesson.edu.ru/04/10
https://school.oblakoz.ru/materials/495725

YIIIEBO OO, IbI
— AJIKAHbI

Munnpocsemenus Poccun»
https://lesson.edu.ru/04/10

Tpenaxép «Ob6nako 3HaHUIY. XUMUSL.
https://school.oblakoz.ru/materials/495725

paMKax ypoka
MOOIIPEHHE
y4eOHOH 1
COLMAIBHOMN
YCIICIIHOCTH.
PeanuzoBbiBaTh
BOCITUTATENIbHBIC
BO3MOJKHOCTH B
Pa3IMYHBIX BUAX
TS TeITbHOCTH
y4almxcst 3HaKOBOM
OCHOBOH,
CaMOCTOSITETbHAS
pabora ¢
ydaeOHHUKOM, paboTa
C HaAy4YHO-
MONYJIAPHOM
JUTEPATypO, 0TOOP
U CpaBHEHHUE
MaTepuaia 1o
HECKOJIbKUM
MCTOYHHUKAM.

2.2

HenpenenvHeie
YIJIEBOJIOPOIBI:
aJIKEHBI,
aJIKaJUECHBI,
AJIKUHBI

OI'AOY IO «Axanemus
Munnpocsemenus Poccun»
https://lesson.edu.ru/04/10

Tpenaxép «O0nako 3HaHUI». XUMUSL.
https://school.oblakoz.ru/materials/495725

OpranuzoBartb B
pamKax ypoka
MOOILPEHNE
yueOHOM U
COIMaJIbHOM
YCIEIIHOCTH.
Peann3oBhIBaTh
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BOCIUTATENIbHbIE
BO3MOYHOCTH B
pa3IMYHbIX BUIAX
JeSITETbHOCTH
yYalmxcst 3HaKOBOM
OCHOBOH,
CaMOCTOSITENbHAs
pabora ¢
yueOHUKOM, paboTa
C Hay4YHO-
MOMYJISIPHON
JUTEPATypOit, 0TOOP
U CpaBHEHHUE
MaTepuasa 1o
HECKOJIbKUM
HCTOYHHUKAM.

2.3

Apomaruyeckue
YIJIEBOJOPOIbI

OI'AOY IO «Axanemus
Munnpocgemenus Poccuny»
https://lesson.edu.ru/04/10

Tpenaxép «Obnako 3HaHUI». XUMUsL.
https://school.oblakoz.ru/materials/495725

PeanuzoBbiBaTh
BOCIIUTATEIIbHBIE
BO3MO’KHOCTH B
pasIMYHbIX BUAX
JeSITENbHOCTH
yyaluxcs 3HaKOBOM
OCHOBOH,
CaMOCTOSITEIIbHAs
paboTa ¢
yueOHUKOM, paboTa
C Hay4YHO-
MOIYJISAPHOU
JUTEPaTypoii, 0TOOp
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U CpaBHCHHE
Marepuaa no
HECKOJIBKAM
MCTOYHUKAM.

OI'AOY IIIO «Akagemust

PazButne

IIEHHOCTHOT'O
OTHOIICHUS K
3HAHUIM KaK

[Tpupoaubie Munnpocsemienus Poccumny HHTCIUICKTYATRHOMY
2.4 HCTORHHICH 3 https://lesson.edu.ru/04/10 chypcy,
Zlinl::;g;fg;:;an Tpenaxep «O06mako 3HAHUI. XI/IMI/I?I. gyZ;Tue::z:f:;ZZZ
https://school.oblakoz.ru/materials/495725 ’
KaK pe3yJIbTaTy
KpPOIOTJIMBOTO, HO
YBJICKATEIBHOTO
y4eOHOTO Tpy/a.
Hroro mo pazaeny 13
Pazgen 3. Kucnopoacoaepikaiiue opraHM4ecKUe COSTUHEHHS
PeanuzoBbiBaTh
BOCIIUTATEIbHBIC
BO3MOYKHOCTH B
OI'AOY IO «Axanemus pa3InYHbIX BUOAX
Munnpocsenienns Poccun» ACATCIIBHOCTH
3.1 CriupTe! 3 https://lesson.edu.ru/04/10 YHAILHXCA Ha OCHOBC
et Tpenaxép «O0nako 3HaHUI». XUMUSL. BOCHpITHA
AJIEMEHTOB
https://school.oblakoz.ru/materials/495725 | jejierpurenprocTH:
HaOJIOICHHE 32
JIEMOHCTpaLuen

YUUTESL, IPOCMOTP
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y4eOHBIX (PHIIBMOB.

3.2

AJperuae!.
Kap6oHoBbIe
KHCJIOTBHI.
CnosxHble 3¢upbl

OI'AOY IIIO «Akagemust
Munnpocsemenuns Poccuny
https://lesson.edu.ru/04/10

Tpenaxép «Obnako 3HaHUIY. XUMUSL.
https://school.oblakoz.ru/materials/495725

Peann3oBeIBaTh
BOCIIUTATEIBHBIC
BO3MO>KHOCTH B
Pa3IUYHBIX BUIAX
JIeITEILHOCTH
y4YaIuxcs Ha
OCHOBE BOCITPHUSITHUS
2JIEMEHTOB

e CTBUTEIIHLHOCTH:
HaOJIFOIEeHNE 3a
JIEMOHCTpaUen
YUUTEJISA, TPOCMOTP
y4eOHBIX (PUITBMOB.

3.3

YrieBoabl

OI'AOY HIIO «Axanemus
Munnpocgemenus Poccuny»
https://lesson.edu.ru/04/10

Tpenaxép «Obnako 3HaHUI». XUMUsL.
https://school.oblakoz.ru/materials/495725

OpraHu3oBatb B
paMKax ypoka
MOOIIPEHUE
yaeOHOH 1
COLIMAJILHOM
YCHEUIHOCTH.
PeanuzoBbiBaTh
BOCITHUTATEIIbHEIC
BO3MOJKHOCTH B
Pa3JIMYHBIX BUIAX
JIeSITeIbHOCTH
Y4YaIKXCS 3HAKOBOM
OCHOBOH,
CaMOCTOSITEIbHAS
pabota ¢
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yueOHUKOM, paboTa
C Hay4HO-
HOILYJISIPHOM
JUTEPaTypoil, 0TO0p
U CpaBHCHHE
MaTepuala 1o
HECKOJIBKAM
MCTOYHUKAM.

Hroro no pazneny

13

Paznen 4. Azotconepixar

1€ OpPTraHuYECKUEe COCTUHEHUS

4.1

AMUHBI.
AMUWHOKHUCIIOTEL
benku

®I'AOY IO «Axanemus
Munnpocseenus: Poccun»
https://lesson.edu.ru/04/10

Tpenaxép «Obnako 3HaHUI». XUMUsL.
https://school.oblakoz.ru/materials/495725

OpraHu3oBarhb B
pamMKax ypoka
MOOIIpEHHE
yaeOHOH 1
COLIMAIILHOU
YCIIEUTHOCTH.
PeanuzoBbiBaTh
BOCIHUTATENIbHbIC
BO3MOYHOCTH B
pa3IMYHbIX BUAAX
JeSITeTbHOCTH
yUanuxcs 3HaKOBOM
OCHOBOH,
CaMOCTOSITENbHAS
paboTa ¢
yueOHUKOM, paboTa
C Hay4HO-
MOIYJISIPHON
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JTUTEPATypPOii, 0TOOP
U CpaBHCHHE
Marepuaa 1o

HECKOJIbKUM
MCTOYHHUKAM.
Wroro mo paznery 3
Pa3nen 5. BeicokomonekynsipHble COEMHEHUS
PasBurue
LIEHHOCTHOTO
OTHOULIEHHUS K

3HaHUAM KaK

ITmacTMaccel. OI'AOVY AIIO «Axanemus MHTEIICKTYAILHOMY
5.1 Kayuyku. 2 Munnpocsemenus Poccnn» peeypey,
BookHa https://lesson.edu.ru/04/10 obecneamBaromeMy
Oynmyliee yemoBeKa,
KaK pe3yabTaTy
KPOMOTJINBOTO, HO
YBJIEKATEIIBHOTO
y4eOHOTO Tpy/a.
Wroro no pazneny 2
OBILEE
KOJIMYECTBO 34
YACOB I10
[MTPOT'PAMME
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11 KJIACC

KosmuecTBo vacos DNEKTPOHHBIE
Ne HanmenoBanue pa3nenos u (umdpoBeie) BocrnuraTenbHbIit
/i TEM IPOTrpaMMBbl Bcero Kowtposeapie | - Hpakruucckue o0Opa3oBareibHbIE KOMIIOHEHT ypOoKa
paboThI paboTel pecypeEL
Paznen 1. TeopeTndeckue OCHOBBI XUMHUU
Peann3oBeIBaThH
BOCITUTATEIIbHBIC
BO3MOJKHOCTH B
Pa3IMYHBIX BUIAX
JICATEITBHOCTH
y4aluxcst 3HaKOBOM
CtpoeHue aToMOB. ®I'AOY II1IO OCHOBOM,
[Tepuonnyueckuii 3aKOH U «Axanemus CaMOCTOSTEILHAS
1.1 [Tepnoanueckas cucrtema 3 MuHnnpocBenieHus pabora ¢
XUMHYECKHUX 3JIEMEHTOB /]. Poccun» y4eOHHUKOM, paboTa
U. MenneneeBa https://lesson.edu.ru/04/10 | ¢ may4Ho-
MONYJIAPHOM
JUTEPATypO, 0TOOP
U CpaBHCHHE
Marepuaia 1o
HECKOJIbKUM
HMCTOYHHUKAM.
OI'AOY JI1O PazButne
«Akanemus 1IEHHOCTHOTO
1.2 Crpoenne pemectsa. 4 MuHnpocBeleHus OTHOIIEHHUS K
Muoroobpasue semects Poccuny 3HAHUIM KaK

https://lesson.edu.ru/04/10

HHTCIJJICKTYaJIbHOMY

31



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

peeypey,
obecrieunBaromemMy
Oynmyliee yenoBeKa,
Kak pe3ylbTary
KPOTIOTIIUBOTO, HO
YBIIEKATEIBHOTO

y4eOHOTO Tpyaa

13

XuMudeckue pE€aKkun

OI'AOY 11O
«Axanemus
MuHnpocBenieHus
Poccum»

https://lesson.edu.ru/04/10

OpranuzoBarb B
paMKax ypoka
MOOTIPEHUE
y4aeOHOH 1
COLIMAIIEHOM
YCIEITHOCTH.
PeannsoBeiBath
BOCIUTATENIbHbIE
BO3MOYKHOCTH B
pa3IMYHbIX BUAX
JeSITeTbHOCTH
yuanxcs 3HakOBOM
OCHOBOH,
CaMOCTOSITeNIbHAS
pabora ¢
yueOHUKOM, paboTa
C HaAy4YHO-
MOIYJISAPHON
JUTEpaTypoii, 0TOOp
U CpaBHEHHE
MaTepuasa 1o
HECKOJIbKUM

32



https://lesson.edu.ru/04/10

HCTOYHUKAM.

Hroro no pazneny

13

Paznen 2. Heopranndeckasi Xumust

2.1 Merasuisl

OI'AOY 11O
«Axanemus
MuHnnpocBeneHus
Poccum»
https://lesson.edu.ru/04/10

OpranuzoBarb B
paMKax ypoka
MOOIIPEHHE
y4aeOHOH 1
COLMAIBHOMN
YCTICTITHOCTH.
PeanuzoBbiBaTh
BOCITUTATEIIbHBIC
BO3MOJKHOCTH B
Pa3IMYHbIX BUAAX
JeSITeTbHOCTH
y4aluxcst 3HaKOBOM
OCHOBOH,
caMoCTOsITeNIbHAs
pabora ¢
y4eOHHUKOM, paboTa
C HaAy4YHO-
MOMYJISIPHOM
JTUTEPaTypoii, 0TOOp
U CpaBHEHHUE
MaTepuana mo
HECKOJIbKUM
HMCTOYHHUKAM.

2.2 Hemertambr

OI'AOY 11O
«AxagemMus

OpranuzoBatb B
pamKax ypoka
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MuHIpOoCBeLIeHNSs

Poccum»
https://lesson.edu.ru/04/10

MOOIIPEHHE
yaeOHOU H
COLMAIBHOMN
YCIICIIHOCTH.
PeanusoBbiBaTh
BOCITUTATENIbHBIC
BO3MOJKHOCTH B
Pa3IMYHBIX BUAX
JIeSITeITbHOCTH
yYalmxcst 3HaKOBOM
OCHOBOH,
CaMOCTOSITEIbHAS
pabora ¢
ydaeOHHUKOM, paboTa
C HaAy4YHO-
MONYJIAPHOM
JUTEPATypO, 0TOOP
U CpaBHEHHUE
MaTepuasa 1o

HECKOJIbKUM
ACTOYHHUKAM.
PeanusoBniBaTh
BOCHHUTATEJILHBIE
®I'AOY 11O
BO3MOYKHOCTH B
«AxagemMus
CBs13b HEOPraHUYECKUX U pa3IMYHBIX BUAAX
2.3 MuHnpocBeleHus
OpPraHUYECKUX BEUIECTB NEeATEIbHOCTH
Poccun»

https://lesson.edu.ru/04/10

y4aluxcst 3HaKOBOM
OCHOBOH,
caMOCTOsTeIbHAs
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pabota c
yueOHUKOM, paboTa
C Hay4HO-
HOIYJISIPHOM
JUTEPaTypoil, 0TO0p
U CpaBHEHHE
MaTepuaa 1o
HECKOJIBKAM
MCTOYHUKAM.

Hroro no pazneny

17

Pasznen 3. XuMus 1 )KU3Hb

3.1 XUMHUA U )KU3HD

®I'AOY 11O
«Axanemus
MuHnpocBenieHus
Poccumn»

https://lesson.edu.ru/04/10

dopmMHpoBaHUE y
IETEN U MOJIOIEKU
IIEHHOCTHOT'O
MHPOTNIOHUMAaHUS U
COBPEMEHHOI0
Hay4HOT'O
MHPOBO33PEHHUSI.
Nuunuuposats u

MO JIICPKMBATh
9KOJIOTHYECKOE
CO3HaHUe,
MPU3HAHKUE BHICOKOU
LIEHHOCTH >KH3HU BO
BCEX €€
MPOSIBIICHUSIX.

Hroro no pazneny
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OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

34
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5. YueOHO-MeTOoaU4YeCKOe o0ecniedeHHe (B TOM YHCJIe IPH HAJIUYUH BO
BHEYPOYHOM JeATeIbHOCTH)

» Xumus / T'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3narensctBO «IIpocBemenue

» Xumus, 11 knacc/ I'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
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