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MNOSCHUTEJIBHAS 3AIIMCKA

[IporpamMa 1O XMMHUM Ha YypOBHE cpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUHN K pe3ybTaTaM OCBOCHHUS (peepanbHoil 00pa3oBaTeaIbHOM IPOrpaMMbl
cpennero  obmero  oOpazoanus (DPOIlI  COQO), mnpexacraBneHHbix B DepepanrbHOM
rocygapcTBeHHOM oOpaszoBatenbHOM craHaapre COO, c¢ yuérom Konuenuuu npenojgaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHu3anmsx Poccuiickoit deneparmm,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, 1 OCHOBHBIX M0JIOKeHUH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY 10AX0/10B K Pa3pabOTKE IpOrpaMMbl MO XUMHH, K ONPEIECIICHUIO OOIIEeH cTpaTeruu
00y4yeHHMsl, BOCIIMTAHUS U Pa3BUTUSA OOYUarOIIMXCSI CPEACTBAMHM y4eOHOro npeamera «XuMHsD»
st 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyaabHbIe nonoxenuss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COAEp KaHus, Pe3yJIbTaTOB 00y4YeHUs U TPeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHMe, MOJIYy4aeMOe BBITYCKHUKaMU 0011e00pa3oBaTelbHON OpraHu3alui,
ABJIIETCS HEOTHEMJIEMON 4acThl0 MX 00pa3zoBaHHOCTU. OHO CIIY>)KUT 3aBEpIIAIOIIUM ATAIOM
peanu3aly Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLIMX
[EJIOCTHOM CHCTEME XMMHUYECKOTO 00pa3oBaHMs. DTH LEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB
OpUpobl, GOPMUPOBAHUSI MUPOBO33PEHHUS M OOLIEH KyJIbTYphl UEIOBEKA, a TAKXKE IKOJIOTHUECKU
000CHOBAHHOT'O OTHOIIEHHUSI K CBOEMY 3/10pOBbIO M MPUPOJHOMN cpejie. Peanusyercs xummuueckoe
oOpa3oBaHue 00y4YarOUIMXCS HAa YPOBHE CpelHEro o0Iero o0pa3oBaHMs CpeiCTBAMH Yy4eOHOIo
npeaMera «XHUMHUs», COAEpKaHUE U IOCTPOEHUE KOTOPOro ONPEIEIEHbI B IpOrpaMMe 10 XUMUU
¢ yuéToM cenu(pUKY HAyKu XUMUH, €€ 3HaYeHUs B IO3HAHUU IPUPO/IbI U B MATEpUATIbHON KU3HU
oOmiecTBa, a Takke ¢ y4€ToM OOIIMX Leled U MPHUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeiHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XuMHSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyi pojb B COBPEMEHHOMN
LUBWIN3ALUK, B CO3JaHUU HOBOW 0a3bl MaTepualbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKarolleM MUpPE KaK O €JMHCTBE MMPUPOJIbI U YeNIOBeKa, KOTOpoe (GOpMHUPYETCS B XMMUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3aMMOJEMCTBYS C APYTMMHU E€CTECTBEHHBIMH HAyKaMM, XUMHS CTaja HEOThEeMJIEMOMU
YacThl0 MUPOBOW KYJIBTYphl, HEOOXOJAUMBIM YCIOBHEM YCIIEHIHOTO TPYyJAa U >KU3HM KaKIOro
wieHa oOumiectBa. CoBpeMeHHas XMMHsI Kak Hayka co3uJaTellbHas, KaK HayKa BBICOKHMX
TEXHOJIOTUI HampaBjieHa Ha pEUIeHHe TIJI00aJbHBIX MNPOoOJIeM yCTOMUMBOIO Pa3BUTHUSA
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TUIIEBOM, YKOJIOTHYECKON 0€30MMaCHOCTH U OXpaHbI
3/10pOBBA.

B cooTBercTBHM ¢ 00MIMMHY HEJISIMU ¥ IPUHIIMITAME CPETHET0 0011eT0 00pa30BaHus COJEpKaHNe
npeamera «Xumus» (10-11  kmacebl, 0a30BbIf  ypOoBEHb HU3y4€HMs) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0Yy4aromuxcs, HEOOXOIMMYIO UM JUIS
BBIpaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.
CocTaBisiomuMu npeaMera «XuMUs» SBISIOTCS 06a30Bble Kypcbl — «OpraHuyeckas XuMus» u
«O01mas 1 HeoOpraHMyYecKasi XMMHUs», OCHOBHBIM KOMIOHEHTOM COJEPKAaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOIl HAYKHU: CUCTEMa 3HAHUH 110 HEOPraHWYECKOW XUMHH (C BKIIOUECHHEM 3HaAHUH U3
oOrielt XuMHuK) U opranuyeckoi xumun. @opMupoBaHue TaHHON CUCTEMbI 3HAHUH IPU U3YyYEHUU
npeaMera o0ecrneyrBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB HA OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTrypa conepkanus KypcoB — «Oprannueckast Xumusi» 1 «OO0111ast 1 HeopraHu4ecKast XUMHsH)
chopMHpOBaHa B MPOrpaMMe MO XMMHUU HAa OCHOBE CUCTEMHOI'0 MOJX0/1a K U3yYEHHIO Y4eOHOro



MaTepuana u o0ycJIoBlIieHA UCTOPHUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUN HA OMpeAeTEHHBIX
TEOPETUYECKNX YPOBHSX. Tak, B Kypce OPraHUYECKOM XMMHM BEIIECTBAa paccCMaTpUBAIOTCS Ha
YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCJUHEHUM, a TakKe Ha YypOBHE
CTEPEOXUMUYECKUX U DJIEKTPOHHBIX MpEACTaBIeHUNH O cTpoeHuH BeulecTB. CBeneHuss 00
M3y4aeMbIX B Kypce€ BEIeCTBaxX JJAlOTCS B Pa3BUTUM — OT YIJIEBOJOPOAOB O CIIOMXKHBIX
OMOJIOTHYECKH aKTHBHBIX COCJAMHEHUH. B Kypce opraHMyeckoil XMMHUHU TOJTy4aloT pa3BUTHE
c(hOpMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHMsI IEPBOHAYAIBHBIC IPEICTABICHUS
0 XMMHYECKOH CBSI3U, KJIACCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOICTB BELIECTB
OT UX CTPOCHHUSI, O XUMHUYECKOUN peaKIiuu.
[To HOBBIM YIJIOM 3peHus B mpeaMeTe «XUMHUs» 0a30BOr0 YPOBHS PacCMaTPUBACTCS U3YUSHHbBIN
HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS TEOPETUYECKUI Marepuas U (aKTOJIOTHUECKUE
CBEICHMSI O BEIIECTBaX M XUMHYECKOM peakuuu. Tak, B 4yacTHOCTH, B Kypce «OOmias u
HEOpPraHWYECKass XUMHUS» OOYJAIOIIUMCS TPEJOCTABISETCS BO3MOXKHOCTh OCO3HATH 3HAUCHUE
NEPUOANYECKOr0 3aKOHA C 0OIIETEOPETUUECKUX U METOIOJIOTUYECKUX MO3UIUH, TT1y0)Ke MOHSATh
HUCTOPUYECKOE W3MEHEHHE (YHKIMI 3TOro 3akoHa — OT 0000Imaromei 10 OOBICHSIONCH U
MIPOTHO3UPYIOLLIEH.
Enunas cucrema 3HaHMI O BaKHEWINMX BEIIECTBAX, WX COCTaBE, CTPOCHHUM, CBOMCTBaX H
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIIHSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUs
nornonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHUMAHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, paCKpbIBAIOT €€ poJib B IO3HABaTEIBHOU U
MPAKTUYECKON JEeSATENIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUS K IpoIeccy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(POPMALIUIO U MPUMEHSTH €€ /I MOMOJHEHUs 3HAHUM, PeIIeHUs
MHTEJJICKTYaJIbHBIX U JKCIIEPUMEHTAIIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1esom cojaeprxaHue
ydaeOHOro mpeamera «XuMuUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX UACH, TAaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPraHUYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh IPUPOIHBIX SBICHHUH MyTEM dKCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (PaKTaMH W TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHHH IKOJIOTUYECKUX TPOOIieM, a Takke MpodieM cOepexeHus
HYHEPTrEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasIoB.
B muane pernenust 3aja4 BOCIHMTAHUSA, PAa3BUTHS U COIHAIM3AIMHU OOYYAIOUIUXCS MPUHSITHIC
MporpaMMoil 1O XMMHH TOAXOJbl K OINPEIEICHUIO0 COIEPKaHUs W TOCTPOCHUS MpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHUBEPCANbHBIX Y4YEOHBIX NEUCTBUN, MMeEIoIuX 0a30Boe
3HAUYCHHWE IS Pa3IMYHBIX BUJIOB JICSITEIBHOCTH: pEIICHUs] MpoOiieM, IMOWCKa, aHaiu3a |
00paboTku uWHPOpPMAIUK, HEOOXOMUMBIX M TNPUOOPETEHHUS] OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IeATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTIO3HAHUU XUMUH.
B mpakTuke mpemnoiaBaHus XMMUHU KaK Ha yPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMsl, TaK U Ha
YPOBHE CpeAHEro oO0IIero oOpa3oBaHUsl, TIPU OIMPEIACICHUH COACPKATEIHLHON XapaKTePUCTUKU
nejaeil M3ydeHWs NpelMeTa HalpaBlIEHUEM [EePBOCTENEHHOW 3HAYMMOCTU TPAAUIMOHHO
npu3Haércs (QopMuUpOBaHHME OCHOB XHUMHUYECKONW HayKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3pEHUS TaKOW MOAXOJ] K ONPEICTCHUIO ILEeJNeH HU3ydeHUS
MpeIMeTa SIBJISIETCS BIIOJIHE OTPaBIaHHBIM.
CormacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IEISIMU M3YUCHHS MpeaMeTa « XUMHs» Ha 0a30BOM
ypoBHe (10 11 ku1.) ABnsrOTCSA:
e (QopmupoBaHHE CHUCTEMBl XUMHUYECKMX 3HAHMM Kak BaKHEWIIEH CcoCTaBIsIOMIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JI€KAT KIIIOUEBHIE MOHSTHSA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHUE U



MOHMMAaHHUE CYITHOCTH JOCTYIHBIX OOOOIICHHI MHPOBO33PEHUECKOT0 XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PAa3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHHS BEIICCTB U
XUMHUYECKHX DPEaKIHi, HEeOOXOIUMBIX JJIsi IPUOOPETeHHs] YMEHUI OpPHUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOJE, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

e pa3BHUTHE YMEHHUH U CITIOCOOOB JICATEITLHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM U 00BSICHEHUEM
XUMHYECKOTO JKCIEPUMEHTa, COOJI0JIeHneM TMpaBui 0Oe3omacHOro oOpalleHus ¢
BEII[ECTBAMH.

Hapsiny ¢ »Tum, coxaep:karenbHas XapakTEepUCTHKa LeJel M 3aqady W3ydeHUs IpeiMera B
nporpamMme Mo XMMUU YTOUHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTteme cpeaHero oduiero oopasoanusi. CerofHs B MpernojaBaHuU XUMHUU B OOJIbIIEH CTEEHU
OTJAETCS IPEANOUYTEHUE IPAKTUUECKON KOMIIOHEHTE CO/Ep KaHUsI O0yUEHUs, OpPUEHTUPOBAHHOMN
Ha MOJTOTOBKY BBITYCKHHKa 00II€00pa30BaTEIbHON OpraHU3alliH, BIAJCIONIET0 HEe HaOOpOM
3HaHWH, a (PYHKIMOHAILHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH aKTHBHOTO
MOJIyYEHUs 3HaHUN U IPUMEHEHHS UX B peajbHOU KU3HU JJIS peLICHHs IPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3THM npu U3ydeHHH TNpeaMeTa «XUMHs» JOMHHHUPYIOIee 3HauYeHHuEe MPHOOPETaroT
TaKHe LU U 33]]a4, KaK:

ajanTtanvs OOYYarOIIUXCS K YCJIOBUSM JMHAMUYHO Pa3BUBAIOIIEIOCS MHUpa, (OpPMUPOBaHUE
MHTEJJIEKTYadTbHO Pa3BUTONM JUYHOCTH, TOTOBOM K caM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSATHIO TPAMOTHBIX PENICHH B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe y OOYYaIONIUXCSl KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHM), MMEIOIINUX
YHHUBEpPCAIbHOE 3HAUEHUE JJIS Pa3IMYHBIX BHUJIOB JAEATEIHHOCTU: PEIIeHUs MpoOiieM, MOMCKa,
aHaym3a U 00paboTKu MH(MOPMAIMH, HEOOXOAUMBIX I PUOOPETCHHS OMBITA JEATEIHBHOCTH,
KOTOpasi 3aHUMAaeT BaXXHOE MECTO B IMO3HAHWM XHMHHU, a TaKKe Ji1 OLEHKH C MO3UIUI
HKOJIOTMYECKOM O€30MacHOCTH XapakTepa BIIHMSHUS BEIIECTB M XUMHUYECKHMX IPOIIECCOB Ha
OpraHHU3M 4YeJIOBEeKa U MPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATEJBHBIX MHTEPECOB, HMHTEIUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIE HH(OPMAITHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a y4eOHOW U HayYHO-TIOMYIIpHOU HH(POPMALIMY XUMUIECKOTO
COJIEpKAHUS;

dbopMupoBaHHEe M pa3BUTHE Y OOYYAIONIMXCS ACCOIMATHBHOTO W JIOTMYECKOTO MBIIIJICHHS,
HaOMIOATEIBHOCTA, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE y O0yYaromuxcs yOexAEHHOCTH B TYMAaHUCTHYECKON HAIMpPaBIECHHOCTH XUMUH, €€
BOXHOW pONM B peHIeHHH THo0aldbHBIX MPOOJIEeM palMOHATBFHOTO MPHUPOIONOIL30BaHUS,
MOTIOJIHEHUSI YHEPIeTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOIUMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE M CBOEMY 3/IOPOBBIO, a TAKKE IPUOOPETEHUS
OTIBITA MCITOJI30BAHUS TTOJYUYCHHBIX 3HAHUH JUTSI IPUHSTHS TPAMOTHBIX PEIICHUH B CUTYAIHSX,
CBSI3aHHBIX C XUMHUYECKUMU SIBICHUSMHU.

B yueOnoM 11ane cpegHero o0miero oopa3oBaHusi MpeamMeT «XUMHUs» 6a30BOTO YPOBHS BXOJIUT B
COCTaB MpenMeTHOU 00macTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

OO0ree 9nciIo 4acoB, OTBEAEHHBIX TSI U3YYCHHUSI XUMUM, HA 0230BOM YPOBHE CPEITHETO OOIIETOo
oOpa3oBanus, coctapisieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34
yaca (1 gac B Heelo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHU

[Tpeamer opranndeckoil Xumuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE

B IIOJY4E€HUH HOBBIX BELLECTB U MaTepuaioB. Teopus CTpOEHUS OpraHMYECKUX COSAUHEHUH A.
M. BytnepoBa, e€ ocHOBHBIE 10JI0KeHUsI. CTPYKTypHBIE (OPMYIIBI OPraHHYECKUX BEIIECTB.
["omonorus, nzomepust. XuMuuecKast CBA3b B OpraHUYECKHX COSAMHEHUAX — OIMHAPHBIEC U
KpaTHBIE CBS3HU.

[IpencraBiaenue o KiIacCUpUKAMM OPraHMYECKUX BemiecTB. HoMeHKIaTypa OpraHm4ecKux
COEMHEHUH (cucTeMaTu4ecKas) U TPUBHANIbHbIE Ha3BaHUS BaKHEHIINX ITPeICTaBUTENEN KIIaCCOB
OpraHMYECKUX BEILECTB.

3KCH€DI/IM€HT2UIBHI>I€ MCTOAbI HM3Y4YCHHUSA BCIICCTB H HX HDGBD&IHGHI/IP'II O3HAKOMJICHUE C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUAlaMH HAa UX OCHOBEC, MOACIUPOBAHHUC MOJICKYII
OpraHn4YeCKux  BCHICCTB, H3.6JHOI[GHI/I€ n onucCaHue JACMOHCTpAlMOHHBIX OIIBITOB 11O
MMPCBPAICHHUIO OPIraHUYCCKUX BCHICCTB IIPHU HAI'PCBAHWUHU (HHaBHeHI/Ie, O6er'II/IBaHI/Ie u ropeHHe).

Yri1eBogopoabl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psijl. MeTaH U 3TaH — NPOCTENUIINE TPEICTaBUTENN
JIKAHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peakluy 3aMELIeHUs U TOPEHNUs ), HAaX0XKICHHUE B
IIPUPOJE, MOJYUYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, T'OMOJIOTMYECKUH psAl. OTUIEH U NPONWIEH — IpOoCTelIne
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATalluU, OKUCIIEHHUS U MOJIMMEPHU3alllN ), TOIYyY€HUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u merundyranuen-1,3: ctpoenue, BaxxHeHIne XUMUYECKUe CBOWCTBA
(peakuus nmonuMepuszanum). [lomyuenne CHHTETHYECKOTO KaydyKa U PE3UHBL.

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJOTHYECKUM psl. ALIETUIEH — MPOCTEHIINN
NpEeJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHME, (PU3MUYECKHe M XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (uU3MUECKHUE W XHWMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS W HHUTPOBaHMS), TONy4YeHHE WM TpHUMEHeHue. Tonyon: cocmas, cmpoenue,
@usuueckue u xumudeckue ceolcmea (Peakyuu 2ai02eHUpO8arUs U HUMPOBAHUs), NOIYyYeHue U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHyeckass  CBSI3b  MEXKIY  YIVIEBOJOPOJaMHU,
MMpUHAJIC)KAIIMMHA K pa3JIMYHbIM KJIaCCaM.

[TpupoaHbIe HCTOUHUKH YTAeBO10poAOB. [IpuponHblii ra3 u nonytHele HeTsHBIE Ta3bl. Hed1h 1
e€¢ mpoucxoxaeHue. CrocoObl mepepaboTKH HEPTH: NEPEeroHKa, KPEeKUHr (TepMUYECKUH,
KaTaluThHueckuil), mmponu3. IlpogykTel mepepaboTku HedTH, UX OpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepaboTKu.

SKCHGDHMGHTaHBHBIe METOABI HM3YYCHHUA BCHICCTB H HX HDeBDaH_[eHI/If/'Il O3HAKOMJICHUE C
06p33L[aMI/I IJj1acTMaccC, KaydyykKoB U PE3UHbI, KOJUICKITUU «HC(I)TB» n ((yFOHL)), MOZICIINPOBAHUC




MOJICKYJI YyIJICBOAOPOAOB W TaJOTCHOIPOU3BOJHBIX, MPOBCIACHUC MIPaKTUYCCKON Da6OTI:I:
IMMOJIYYCHHEC DTHJICHA U U3YUYCHHUEC €TO CBOICTB.

PacuéTHble 3a1a4n.

Brrancnenus 1o YpaBHCHUIO XHUMHYCCKOU peakuuu (MaCCH, 06'béMa, KOJIN4YECTBA HCXOAHOI'O
BCIICCTBA WJIM IMPOAYKTA PCAKLIHUH I10 HU3BCCTHBIM MAacCCC, 06’béMy, KOJIMYCCTBY OJAHOI'O U3
HNCXOJHBIX BCHICCTB UJIU IIPOJYKTOB peaKHI/II/I).

Kucaopojacoaep:kaimme opranndeckne coeanHeHus!

HpeI[GJIBHBIG OAHOATOMHBIC CITUPTHI. MeTaHoa ¥ 3TaHOII: CTPOCHUC, (1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKHEC
CBOMCTBa (peaklUMU C aKTUBHBIMU METaJlJlaMM, Fajlor€HOBOJOPOAAMHU, TOPEHHE), TPUMEHEHHE.
BoxopoaHsie ¢BA3M MEXAYy MOJIEKYIaMHu CIIUPTOB. [[elicTBHE METAaHOJIA U 3TaHOJA HAa OPraHU3M
YeIJI0BEKa.

MHoroaroMHbie CIUPTHL. DTHICHTIUKOIb U TJIMLEPUH: CTpOeHUE, (U3NUYECKUE U XUMUYECKUE
CBOMCTBAa (B3aMMOJICEUCTBHE CO IIEJIOYHBIMU METaJUIaMH, KaueCTBEHHAsh peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opranu3Mm uesjoBeka. l[IpuMeHeHue TauIepUHA U
ATUJICHTJIUKOJIA.

denoun: crpoeHHe MONEKYINbl, (U3NUECKHE W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHOIIA.
[Tpumenenue penona.

Anprerunsl u kemousi. PopManbAeTH]l, aleTAIBACTHII: CTPOCHHE, (PU3HUECKe U XUMUYECKHE
CBOMCTBAa (peakIMM OKMCJIECHUS W BOCCTAHOBJICHMs, KaueCTBEHHBbIE PEaKIMM), NOJIYy4CHHE U
IIPUMEHEHUE.

OMHOOCHOBHBIE TIpe/IebHBIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAs W YKCYCHas KHCIIOTHI:
cTpoeHHe, PU3NUeCKre 1 XMMHUYECKUE CBOMCTBA (CBOKMCTBA, OOIIME /I Kilacca KUCIIOT, peaKITus
sTepudUKaINK), TMOoJydeHue u TmpuMmeHeHne. CTeapuHOBasi W OJEHMHOBAsT KHUCIOTHI Kak
MPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIia KaKk COJU BBICHIUX KAPOOHOBBIX KUCIOT, UX
MOIOIIee JICHCTBHE.

CrnosxHble 3¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UIpoan3 cioXHbIX 3QupoB. XKupsl.
I'mpponns xupoB. [Ipumenenne xupos. bruosornueckas posb )KUPOB.

VYrneBonpl: cocTaB, Kiaccupukanusi yrieBoaoB (MOHO-, IW- U ToJucaxapujbl). [rokoza —
OPOCTEHIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (pU3HUECKHe W XUMHUYECKHE
cBoiicTBa (B3aumosieictBue ¢ ruapokcuoM meau(1l), okucnenne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TJIIOKO3bl), HAXOXKJICHHE B TNPHUPOJE, NMPUMEHEHHE,
ouonornueckas poib. DorocunTes. OpyKkTO3a KaK U30MEP TITFOKO3HI.

KanMaJ'I U [OCJUII0JIO3a KaK IMPUPOJIHBIC IMOJIUMCPHI. CTpO@HI/Ie KpaxMajla W LOCJIIIOJIO3bI.
du3nyeckrue U XMMHUYECKHE CBOMCTBA KpaxmaJia (FI/L[[pOJ'II/B, KauCCTBCHHAA pCaKklusd C I/IOI[OM).

OKclepUMEeHTaIbHbIE METO/Ibl M3YUYEHUS BELIECTB U UX NPEBPALICHUN : IPOBEJICHHE, HA0II0ICHHE
U OIHCaHWE JIeMOHCTPAIIMOHHBIX OINBITOB: TOPEHHWE CIHPTOB, KAaYECTBEHHBIE pPEaKLUU
OJIHOATOMHBIX CHUPTOB (OKHciIeHue 3TaHosna okcuaoM Meau(ll)), MHOroaroMHBIX CHHPTOB
(B3ammopeiicTBue riunepuHa ¢ ruapokcunoM meau(ll)), anbaernnoB (OKUCICHHE aMMHAYHBIM
pactBopoM okcuna cepedpa(l) u ruagpoxcuaom menu(Il), B3aumoaeicTBue Kpaxmana ¢ HOIOM),
IpOBE/IEHUE NMPAKTHUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.




Pacuéryple 3a1a4n.

Bbruncienuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00bEéMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WM IPOJYKTAa pEeaKklUHM IO M3BECTHbIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3
MCXO/HBIX BEILECTB WINA IPOAYKTOB PEAKIIIH).

A3oTcoaepKalinue OpraHuuecKre COSAMHCHUSI.

AMUHOKHCIOTH KakK aM(OTepHbIe OpraHWUYecKne coequHeHUs. Du3nyuecKne W XUMHYECKHE
CBOMCTBa aMHUHOKHCIOT (Ha NpUMEpe TJMIMHA). buonormuyeckoe 3HaAYEHHUE AMHHOKHUCIIOT.
Ilentuaer.

benku kak IpUpoIHbIC BEICOKOMOJICKYJIIPHBIC coeiuHeHus . [IepBruYHast, BTOPUYHAS U TPETHYHAS
CTpYyKTypa OeNKOoB. XWMHUYECKHUE CBOWCTBA OEIKOB: THIPOJH3, JCHATYpaIus, KauyeCTBCHHBIC
peakiuu Ha OCIKH.

SKCHGDI/IMGHTELHBHLIC MCTO/Jibl M3YVUYCHHUA BCIICCTB U UX HDGBDaHleHHI;'II Ha6J'IIO,I[eHI/Ie H OIIMCaHHUC
JACMOHCTpPAlMOHHBIX OIIBITOB: ACHATYpalusd 0OeIIKOB IIpU Harp€BaHnuu, HBETHLIC PCAKIINU OCJIKOB.

BLICOKOMOJICKyJIﬂprIe COCIMHCHUA

OCHOBHBIE TIOHATUS XHUMHHM BBICOKOMOJIEKYJISIPHBIX COCJMHEHHMI: MOHOMEp, IOJIUMep,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEpHU3AlUH, CpeAHssl MoJieKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — IMOJIMMEepU3alus U NOJUKOHICHCALUS.

SKCHGDI/IMGHTELHBHLIC MCTOABI HM3YYCHHA BCIICCTB M HX HDCBD&HICHI/Iﬁi O3HaKOMJICHUEC C
06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

MexnpeaMeTHBIE CBA3H.

Peanmuzanus MCKIIPECAMETHBIX CBsI3ei Ipu H3YUYCHUU OpPr aHnmdyeckoin xumuu B 10 Kiacce
OCYHICCTBIIACTCA 4YECPC3 HCIIOJB30BAHHUEC KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOH?ITHﬁ, TaKk Hu
HOHHTHﬁ, ABJIIFOINUXCSA CUCTEMHBIMUA JIST OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O ITHUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIE TOHATHA: SBJICHHE, HAy4HBIM (hakT, rumores3a, 3aKOH, TEOpHS,
aHaJu3, CUHTE3, Kiaccuukanus, MEepUOJAUYHOCTh, HAOIIOJIEHHE, WU3MEpPEHUEe, IKCIICPUMEHT,
MOJICJINPOBAHUE.

®dusnka: MaTepus, JHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, DHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYMHBI U €JMHUIIBI UX
U3MEPEHHUSL.

buonorust: kierka, opraHuszM, Ouocdepa, 0OMEH BelIIECTB B OpraHusme, (OTOCUHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPO/JbI, TOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.
TexHomorus: NUILIEBHIE MNPOAYKTBI, OCHOBbBI PAlMOHAJIBHOI'O0 IIUTAHUSA, MOKOMIUC CPCICTBA,

JICKAPCTBCHHBIC U KOCMCTUUYCCKUEC ITPLCIIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.



11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA
Teopernyeckne 0OCHOBBI XUMHHU

XuMudeckuit eMeHT. AToM. Sapo aToma, U30TOMbBI. DIEKTPOHHAs 000JI04Ka. DHEPreTHUSCKUE
YPOBHH, TOAYPOBHU. ATOMHBIC opOUTay, s-, P-, d- ameMenTsl. OCOOCHHOCTH paclpeeICHUs
AIIEKTPOHOB TIO0 OPOUTAISIM B aTOMAax SJIEMEHTOB IEPBBIX YETHIPEX MEPHUOAOB. DJICKTPOHHAS
KOH(UTYypalus aTOMOB.

[Tepuonnueckuii 3axkon u [lepronuueckas cucrema xumudeckux sneMmeHToB /. 1. Menneneena.
CBsI3b NEPHOIUYECKOTO 3aKkoHAa M Ilepromuyeckol CHCTEMBl XHUMHUYECKHUX JJIEMEHTOB JI.
W. MenpeneeBa ¢ COBpPEMEHHOM TEOpHUEM CTPOCHMsSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOICTB XUMHUYECKHUX JIIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB M0 TPYIIaM
U TieprojiaM. 3HaYeHHE MEPUOANIECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Crtpoenue BemecTBa. XMMUUYECKast CBSI3b. Bubl XuMrU4ueckoi cBs3M (KOBaJCHTHAs HEMOJISIpHAS U
NOJIsIpHAsi, MOHHAs, MeTaJuInyeckas ). Mexanusmbl 00pa30BaHUs KOBAICHTHON XUMHUECKOHN CBSI3U
(oOMeHHBI# u JIOHOPHO-aKIETITOPHBIN ). Bonopoanas CBSI3b. BanenTtHocTb.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJISPHOIO W HEMOJIEKYJISPHOIO CTPOCHHMS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJTINYECKON PEIIETKU.

[TonsiTe o AucHepcHBIX cucTemax. VICTHHHBIE W KOJUJIOMJHBIE pacTBOpbl. MaccoBas mois
BEILIECTBA B PACTBOPE.

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPTraHUYCCKUX COGHHHGHHﬁ. HOMCHKHaTypa HCOPraHNYCCKUX BCHICCTB.
I'ereTmueckas CBSI3b HEOPTaHNYCCKUX BCIICCTB, IIPUHAJICIKAIINX K pa3JIMYHbIM KJIaCCaM.

Xumuueckass peakuus. Krnaccudukamus XUMHYECKMX peakUuil B HEOPraHUYeCcKoW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChI BELECTB, 3aKOH COXPAHEHUS U IIPEBPALCHUS
SHEPTUH IIPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IUYHbIX (akTopoB. OOpaTUMBbIE pEaKIUU.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME Ha COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
[Tpunun Jle [larense.

SJICKTpOJ'II/ITI/I‘-ICCKa}I JUucconuanms. CuibHBIC H cl1a0bIe SJICKTPOJIUTHI. Cpe;[a BOAHBIX paCTBOPOB
BE€IICCTB: KUCJasd, HeI\/’ITpaJ'IBHafI, miea0o4Hast.

OKUCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC PpCaKkIuu.

DKCIepUMEHTAIbHBIE METOJIbI M3YYCHHUS BEIIECTB U WX MPEBPALICHUHN: JTEMOHCTpAIUs TaOJIHUIl
«lTepuognueckas cucrema xumuueckux snemeHToB [[. M. MenaeneeBa», u3ydyeHHe MojeIel
KPUCTAJUTMYECKUX PEIETOK, HaOI0IeHUE
Y ONMCaHUe JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHIa BOJIOPOA B




IPUCYTCTBUM  KaTaJlW3aTopa, OINpEACNIEHUE CpeAbl pacTBOPOB BELIECTB C  IOMOILBIO
YHHUBEPCATHHOTO MHJIMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIECHNE MPAKTHUECKONH padoThI
«BrnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKON PEAKLIUN.

Pacuérhbie 3a1a4u.

Pacuérel 1o ypaBHEHMSIM XMMHUYECKHUX PEAKLUN, B TOM YHUCJIE TEPMOXUMHUYECKHUE PaCUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. Ilonoxenune HemeraiioB B [lepuoaudeckon cucreMe XMMUYECKHUX 3JIEMEHTOB /[l
N. MenneneeBa M OCOOCHHOCTH CTpoeHUsi aromMoB. ®dusnuueckue CBOWCTBA HEMETAIUIOB.
AJTOTpOnUsl HEMETaUIOB (Ha MpUMeEpe KUCIOpoia, cepsl, hocdopa u yriepoaa).

XVMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TaIOT€HOB, CEPHI, a30Ta, ¢pocdopa, yriaepoaa u
KpEMHUSI) M UX COCAUHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOJAOPOIHBIX
COCTMHECHUIN).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [Tonoxenune MmertauioB B Ilepumomudeckoil cucTteMe XUMHYECKHX 3JieMeHTOB /.
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTaiuioB. OOrue
¢dusnueckue cpoiictBa MeTayioB. CIUlaBbl METAIOB. DJNEKTPOXUMHUUYECKUN P HAMPSIKEHUIMA
METAaJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEHUITUX METAIOB (HATPUM, KaJIWW, KaJIbIUH, MarHui, aTlOMUHUM,
IIMHK, XPOM, JKE€JI€30, MEJIb) U UX COCTUHCHUMN.

O6H_[I/Ie CII0COOBI MOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6HTy H TCXHHKCE.

3KCHCDI/IM€HT3HLHBI€ METOAbI M3YUYCHHSA BCHICCTB U HX HDGBD&HIGHI/II\/’K HN3YUYCHUC KOJUICKIUH
«Mertannel W CIUIaBbl», OOPa3IOB HEMETAIJIOB, pEIIeHHE OJKCIEPUMEHTANbHBIX 3ajad,
HAOJIIO/ICHUE W ONKCAaHWE JICMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBHE
TUIPOKCHUIA ATFOMHHHMSI C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHbIC peaKIMi Ha KaTHOHBI
METaJlIOB).

PacuérHbie 3a1ayn.

Pacuérsl Maccel BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIn
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMM BEIIECTB, pacu€Thl Macchl (00bEMa, KOTUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUH, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHuA 1 )KHU3Hb

Posnp xumMum B 0OeCmeYeHMH HKOJOTMUYECKOW, DSHEPreTHYecKOW M MUILEBOW Oe30MacHOCTH,
pa3BUTUHU MeAUIMHBL. [[oHATHE O HayYHBIX METOJaX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUM.

Hpe}ICTaBHeHI/Iﬂ 00 O6H.[I/IX HAaYYHBIX HNPUHOUIIAX IMPOMBIIIJICHHOTO ITOJIYYCHUA BaXHEUTITIX
BE€IICCTB.



YenoBek B MHUpE BEIIECTB W MaTEPUANIOB: BAXXHEHIIME CTPOUTENIbBHBIE MAaTepUalbl,
KOHCTPYKLIMOHHBIE MaTEepHUalIbl, KPacKH, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00pEHUSI.

Xumus u 3J0pPOBBEC YCJIOBCKA: IPpaBUJIa MCIIOJb30BAHUA JICKAPCTBCHHLIX IMPCIIApaToOB, IIpaBUJIa
0e3011acHOIo HUCIIOJIB30BaHUA npcriapaToB OBITOBOM XUMHUHU

B [IOBCEIHEBHOU KU3HMU.

MexnpeaMeTHEIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU M3ydyeHUU oOLIel M HeopraHudeckod xumuu B 11
KJIACCE OCYILECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX ITOHATUH, TaK
U TOHATUH, SBJSIOIMXCA CUCTEMHBIMHM JJISI OTIEJBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOI'O
LUKJIA.

OO0mue ecTeCTBEHHO-HAYy4YHBIC IMOHSATHS: HAy4YHBIM (PAKT, TUIIOTE3a, 3aKOH, TEOPHsS, aHAJM3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
WU3MEPEHHUE, SIBJICHUE.

®usuka: Mmarepus, BSHEpPrus, Macca, aToM, OJJEKTPOH, NIPOTOH, HEUTPOH, HOH, H3O0TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe

COCTOsIHHEC BCIICCTBA, (1)H31/I‘~IGCKI/IC BCJIMYMHBI U €AMHUIBI X U3MCPCHUS, CKOPOCTh.

Bbuonorus: kinerka, opraHu3M, 3KOCUCTeMa, Onocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTAMUHBL,
0OMEH BEIIECTB B OpraHU3Me.

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIE, TOTLTUBO, PECYPCHI.

TexHomorns: XUMHUYECKas MNPOMBINIJICHHOCTh, MCTAJLNIyprusd, IPOHU3BOJACTBO CTPOUTCIbHBIX

MaTCpHraJIoOB, CENBCKOXO03SHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIIIJIICHHOCTD,
q)apMaHGBTI/I‘-ICCKaSI MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMETHUYCCKUX nmpemnaparos,
IMMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcepHrajioB, SJICKTPOHHAA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS OOYYarOUIMMHUCS
IporpaMM cpeaHero obiiero o0pa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM sl pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
IPOTrpaMM CpeAaHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUY C CHCTEMHO-ACATEIHHOCTHBIM TIOJIX0/IOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPETHETO 00111ero 00pa30BaHUsI BbIIEICHBI CIEAYIONINE
COCTaBJISIOLIHE:

OCO3HAHHUEC 06y‘-IaIOIJ_[I/IMI/ICH pOCCPIfICKOfI rpaxc;[chxoﬁ NACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOITPCACIICHUIO,



HaJIM4YHuC MOTHBAIIUH K 06yqumo;

[[EJICHANIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHIA JMYHOCTH HAa OCHOBE KITFOYECBBIX
IIEHHOCTEH ¥ UCTOPUUYCCKUX TPAIULINKA 0a30BOM HAYKH XUMUU;

FOTOBHOCTH M CIIOCOOHOCTH 06yt1a101u14xc;{ PYKOBOACTBOBATLCA B cBOCH JCATCIIBHOCTH
HNCHHOCTHO-CMBICJIOBBIMHU  YCTAHOBKaMH, [MPUCYIIUMU HGHOCTHOI;'I CUCTCEMEC XUMHUYCCKOI'O

o0pa3zoBaHus;

HaJIM4YUE IMPAaBOCO3HAHUSA 9KOJIOTHYECKON KYJIbBTYpPbI U CIIOCOOHOCTH CTaBUTH e u CTpOUTh
KNU3HCHHBIC ITIJIaHbI.

JIMuHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMeTa «XHUMHUs» JIOCTUTAIOTCA B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUU C T'YMAaHHUCTUYECKMMH, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LEHHOCTSMU U HJEaJaMH POCCHUHCKOrO TI'pa)JIaHCKOro OOILEeCTBa,
IOPUHATHIME B OOILECTBE HOpPMaMH M IMpPAaBUJIAMU MOBEICHHS, CHOCOOCTBYIOIMIMMHU IpoIieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.
JIMuHOCTHBIE pe3yabTaThl OCBOEHHS MpeaMeTa «XHUMUS» OTPAXKAIOT CHOPMUPOBAHHOCTD OIBITA
MIO3HABATEIBHOM M MPAKTHYECKOW IESITeIHbHOCTH OOYYaIOUIMXCS MO peaju3allid MPHHATHIX B
o0111ecTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHUA O6y‘-IaIOHII/IMI/IC$I CBOMX KOHCTUTYUMOHHBIX ITpaB U O6$I33HHOCTCI>1, YBAXXCHUS K 3aKOHY
" IPpaBOIIOPAAKY;

MNpCACTaBJICHHA O COMAJIbHBIX HOPpMaAX M IIpaBUIaX MCKINYHOCTHBIX OTHOIICHUHU B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOﬁ JACATCIIBHOCTH IIpHU CO3JaHUU y‘IC6HLIX ITPOCKTOB,
peuiCHnA y‘Ie6H]’:>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH ITOHMMATh U MNPpUHHUMATh MOTHUBBI, HAMCPCHHS, JIOTUKY W apIr'YMCHTBI APYIrUuXx Mpu
AHaJIN3€C Pa3JIMYHbIX BUJI0OB y‘IG6H0ﬁ JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOLLIEHUS K UICTOPHUYECKOMY U HAYYHOMY HacleNI0 OT€YECTBEHHON XUMHUU;
YBa)KEHHsI K MpoOIlecCy TBOpYECTBA B OOJACTH TEOPHUHM M NMPAKTHUUECKOTO MPUMEHEHMs] XUMUH,
OCO3HAHHSA TOr0, 4YTO JIOCTH)KEHUS HAyKM €CThb pe3ylbTaT JJIMTENbHBIX HaOJI0/IEHUH,

KPOMMOTJIUBLIX SKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpYyJda y‘{éHLIX U MIPAKTUKOB;

HHTCPCCAa U MMO3HABATCJIbBHBIX MOTUBOB B IOJYUCHUU U MOCICAYIOHMIEM aHAJIU3¢C I/IH(l)OpMaI_II/II/I 0
NEPCA0OBBIX TOCTHKCHUAX COBpeMeHHOﬁ OTE€UYCCTBCHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O IMMOBCACHNA,



CIIOCOOHOCTH  OLIEHMBaTh  CHUTyallUM,  CBSA3aHHbIE C  XUMHUYECKHMMH  SIBIICHUSIMHU,
U IPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYACh HAa MOPaJbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

T'OTOBHOCTH OLICHUBATb CBOE NMOBCACHUC U ITOCTYIIKU CBOUX TOBapI/IIJ_[ef/'I C H03I/ILII/Iﬁ HPAaBCTBCHHBIX
M IIPaBOBBIX HOPM U OCO3HAHUE HOCJ'IGI[CTBI/II‘/II OTUX ITOCTYIIKOB;

4) ¢hopMHUpPOBaAHUS KYJIbTYPbI 3/10POBbSI:

IMOHUMAaHUs IIEHHOCTEH 300pOBOIo H“ 0€e3011acHOIo o6pa3a JKHU3HU, H606XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTBCHHOMy (1)I/I3I/IquKOMy " IICUXUYCCKOMY 310POBbIO;

coOJTr0IeHHsT TIPaBUIT 0€30MTaCHOT0 OOPAIIEHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOW KU3HHU U B
TPYAOBOM JAESATEIBbHOCTH;

IMOHUMAaHHWA NCHHOCTU IIPaBUJI UHAWUBUAYAJIIBHOI'O U KOJUICKTHUBHOI'O 0e30I1acHOro IIOBCACHUSA B
CUTyalUsX, YIPOXKAOIIUX 3MJ0POBbIO 1 JKU3HU J'IIOI[Cﬁ;

OCO3HAHUS TIOCIEACTBHUM ¥ HENPHUATHS BpPEIHBIX NPUBBIYEK (YHOTpPEeOJIEHHUS alKOroJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCHIUTAHUS

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEZIOBATEILCKOM  JeSITE€IbHOCTH,
OOLIECTBEHHO I10JIE3HOH, TBOPUECKOM U IPYrUX BUIaX JAESITEIbHOCTH;

YCTAaHOBKHU HAa dKTHUBHOC Y4aCTHEC B PCIICHUU MIPAKTUYCCKUX 3ada4 COIIHaJIBHOI;'I HaITpaBJICHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YyUEHHIO MPOQecCcuil pa3IMyHOro poja, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUS NPEMETHBIX 3HaHUH 10 XUMUH;

YBaKEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH J1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHJIMBHUAYaJbHOW TPaeKTOpUH 00pa3zoBaHMs, Oyaylein
npodeccuu U peanu3alnnu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTUYECKHU 11€TIeCO00Pa3HOr0 OTHOIICHUSI K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3eMiie;

MOHMMAaHUS TI00ATBbHOTO XapakTepa JKOJIOTHUECKUX MpoOJIeM, BIUSHUS SKOHOMHYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HaHUuA HCOGXOJII/IMOCTI/I HCIIOJIb30BaHUS JOCTHIKEHUM XUMUM JJIsS peuicHud BOIIPOCOB
pamroOHAJIBHOI'O MPUPOAOIIOIE30BAHMA,

AKTHBHOTO HENPUATUS NEHUCTBHUM, IPUHOCAIIUX BPEI OKPYKArOLIEH MPUPOJHOMN Cpene, yMEHUs
IPOTHO3UPOBATh HEOIATONPUATHBIE IKOJIOTHUECKUE TOCIEACTBUS MPEeNPUHUMAEMbIX NeHCTBUI
Y IIpe0TBpalaTh UX;



HaJIM4YUS  PaA3BUTOTO  DKOJIOTMYECKOIO  MBIIUICHUS, OKOJOTMYECKOM KYJIBTYpbl, OIIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBAaTbCS HMHU B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMAJIbHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HaYK{ M 0OILIIECTBEHHOW PAKTUKU;

MOHUMAaHUS CTICIIU(PUKN XUMUU KaK HAYKH, OCO3HAHUSI €€ POu B (HOPMHUPOBAHUH PALMOHATIEHOTO
HAyYHOT'O MBIIJIEHMS], CO3JaHUM LEJIOCTHOIO NPEACTABICHUS 00 OKPY)KAIOIIEM MHUpPE Kak O
€MHCTBE MPUPO/IbI U YETIOBEKA, B TO3HAHUH MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHnH IpodiieM
COXpaHEHUS MMPUPOJITHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOON 3HAYUMOCTH XWUMHHU JUIsi COBPEMEHHOW IMBWIM3AIMH: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH U BAKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHON
KYJIBTYPBI, PEIICHUH TJIOO0ATBHBIX MPOOJIEM YCTOHYHBOTO PA3BUTHUS YEIIOBEUYECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, THUIIECBOM M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00€ecCIeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

GCTGCTBGHHO'HaquOﬁ rpaMOTHOCTH: ITIOHUMAaHUA CYITHOCTU MCTOHNOB ITO3HAHUS, UCITIOJIB3YyCMbIX
B CCTCCTBCHHLIX HAYyKax, CIIOCOOHOCTH HCIOJIb30BATh MMoJIyd4a€MbIC 3HaHUWA JIA aHaJIM3a U
00BICHEHUS SIBIIEHUH OKpYKaromero Mupa 1 nNpoucxoJdaiunx B HEM HSMCHGHHﬁ, YMCHUA ACIIATh
00OCHOBAHHBIC 3aKJIIOUCHHUS HA OCHOBE HAay4YHBIX q)aKTOB n UMCIOIUXCA OJaHHBIX C LCJIbIO
MMOJIYYCHH NOCTOBCPHBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSTEIBLHO MCIIOIL30BaTh XMMHYECKUE 3HAHUS AJIs1 pCIICHUA HpO6J’ICM B
PCAIbHBIX KU3HCHHBIX CUTYALUAX;

HWHTECPECA K IMO3HAHUIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CAMOOOPa30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH 110 XMMHH B COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTSIMU; UHTEpECca
K 0COOEHHOCTSIM TpyZa B pa3jInYHbIX cepax MpophecCHOHATBLHON AeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yabTaTbl OCBOECHUS y4yeOHOro rnpeaMera «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero o6pa3oBaHUs BKIFOYAOT:

3HaYMMble U1 (OPMHMPOBAHUS MHMPOBO33PEHMS OOYYAIOIUXCA  MEXKAUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieln UKy METO/IOB TIO3HAHUS, UCTIONIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAyYHbIM (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHUE, Ha0II0IeHe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHHUBEpcajbHble yueOHbIe AeWcTBUS (IO3HABaTElIbHbIE, KOMMYHUKATUBHBIE, PETYISATHBHBIE),
obecneunBaromue GpopmupoBanue GyHKIIMOHATHLHOW TPAMOTHOCTH U COLIMATBLHONW KOMITETEHITHI
00ydJaromuxcs;



CHOCOOHOCTh o0yyJarommxcs HCII0JIb30BATh OCBOCHHBIE MEXIUCLIUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJbHble y4deOHble JEHCTBUS B I03HABAaTEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MeTaHpeHMGTHHe PE3YJIbTAThI OTpaXaroT OBJIaICHUEC YHUBCPCAJIbHBIMUA y’-ICGHBIMI/I
MMO3HAaBATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PCr'YJIITUBHBIMUA HeﬁCTBHHMH.

OBj1ajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /I CTBUSIMH:
1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOATENIBHO  (pOopMynIHMpOBaTh M aKTyaJU3UpOBaTh MpoOIEMy, BCECTOPOHHE  e¢
paccMaTpuBaTh;

OonpeaAcCIATh LHEIN ACATCIbHOCTH, 3aaBas nmapaMeTpbl U KPUTCPUH UX JOCTHIKCHHA, COOTHOCHUTD
pPE3yiabTaThl ACATCIIBHOCTU C IMTOCTABJICHHBIMU LCIISIMU

HCII0JIB30BAaTh ITPU OCBOCHUU 3HAHUI HpI/IéMLI JIOTMYCCKOT'O MBIIIJICHUS — BBLACIATH XapaKTCPHBIC
IMPU3HAKH MOHATHH U YCTaHaBJIMBATb UX B3aUMOCBA3b, UCITI0JIb30BATh COOTBCTCTBYIOIINUEC ITOHATHA
JUIA 00BACHEHHS OTACJIbHBIX q)aKTOB u HBHCHHﬁ;

BLI6I/IpaTb OCHOBAHMUA U KPUTCPHUHN JIA KJ'IaCCI/I(l)I/IKaI_II/II/I BCIICCTB U XMMHUYCCKHUX pCaKHHﬁ;
YCTAaHABJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUSMU,

CTPOUTH JIOTHUECKHE PACCYXJACHUS (MHIYKTUBHbBIC, JCIYKTUBHBIC, [0 AHAJOTHMH), BBISBISTH
3aKOHOMEPHOCTH M MPOTHUBOPEUHsSI B PACCMATPUBAEMBIX SBICHUSAX, (POPMYIUPOBATH BBIBOIBI U
3aKJIIOYCHUS;

IPUMEHSTDH B IIPOLIECCE MO3HAHNUS, UCIOIb3yEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJIENbHBIE MPEJICTaBICHUS — XUMUYECKUH 3HAaK (CHMBOJI) 3JIEMEHTa,
Xxumuueckass (GopMylsia, ypaBHEHHE XMMHMUYECKOM peakuud — TpU pPEIIeHuH Y4eOHBIX
[IO3HABATEJIBHBIX U IIPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIECIIBLHBIC IIPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4AE€MbIX BEHIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIaACTb OCHOBAMH METOJI0B HAYUYHOT'O IMO3HAHHWA BCIIECCTB U XUMHWYCCKUX peaKIII/II\/JI;

q)OpMy.]'II/IpOBaTB OCJIN 1 3aJa4M UCCIICJO0BAaHUs, HCITOJIb30BAaTh IMOCTABJICHHBIC U CaAMOCTOATCIIBHO
Cq)OpMYHHpOBaHHBIG BOITPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHUA U OCHOBBI JJIA (bOI)MI/IpOBaHI/IH
THUIIOTE3LI 110 IIPOBCPKE NPAaBUIIbHOCTH BbICKA3bIBACMBIX CYX(HCHHfI;

BIQJICTh HABBIKAMU  CaMOCTOSITENILHOTO TUIAHUPOBAHUS U TMPOBEIACHHUS  YYCHHUECKHUX
IKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUST HAOIIOATh 32 XOJOM TpOIlecca, CaMOCTOSTEIhHO
MPOTHO3MPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JTIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

HpI/IO6pCTaTB OIIBIT y‘leHH‘{CCKOﬁ HCCJIeI0BaTEIbCKON U HpOGKTHOﬁ ACATCIIBHOCTHU, IPOABJIATH
CIIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOHOB PCHICHUSA TPAKTUYCCKHUX
3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHU .



3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHMKAX WMHGpOpManuu (HAYyYHO-TIOMYJSpHAs JUTEepaTypa
XUMHYECKOTO COJEp)KaHus, CIpaBOYHbIE MocoOus, pecypchbl WHTepHeTa), aHaIM3UPOBATH
UHPOPMALIMIO PpA3IMYHBIX BUAOB U (OpPM MpencTaBIE€HUS, KPUTUYECKU OICHMBATh ¢
JIOCTOBEPHOCTh U HENIPOTUBOPEUYHBOCTb;

(bopMyIUpPOBATh 3aMPOCHI U IPUMEHATH PAa3TUYHbIE METOIbI IIPU MOKUCKE U 0TOOpE nH(pOpMaLuy,
HEO0OXOIMMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/]1a4 ONPEACIIEHHOTO THIIA;

npuoOpeTaTh OMNBIT WCHOJB30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMATBHYIO (OpPMY TMpEeACTaBICHUS HHPOPMAIUU (CXEMBI,
rpaduKu, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIIOJIb30BATh HAYYHBIH S3BIK B KAQUECTBE CPEACTBA MPH pabOTe ¢ XMMHUYECKOW MHpopmanuei:
OPUMEHATh MEXIIPEIMETHBIC ((PU3NUEeCKHe W MaTeMaTHUECKUE) 3HAKU M CHUMBOJBI, (DOPMYIIBI,
ab0peBuaTyphl, HOMEHKIIATYpY;

HCIIOJIB30BAaTh U Hp606paSOBbIBaTB 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'JTIAJHOCTH.
OBJaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBI B XOJI€ IHAJIOTa
W/WJIA TUCKYCCHUU, BBICKA3bIBATh UeH, GOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTENIBHO
BBITIOJIHCHHS TIPE]IJIOKEHHOMN 3a/1auu;

BBICTYIIATh C MTPE3EHTAINEH PE3yJIbTATOB MIO3HABATEILHOM JEATEIIBHOCTH, TTOJTYIEHHBIX
CaMOCTOSITEIILHO HJIM COBMECTHO CO CBEPCTHUKAMH ITPH BBIMIOJIHCHUN XUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM pabOTHI MO HCCIEAOBAHUIO CBONCTB H3y4aeMBbIX BEIIECTB,
peaym3anyy yaeOHOro MpoekTa u (YOpMyJIHPOBATH BHIBOJIBI

MO pe3yNbTaTaM MPOBEAEHHBIX UCCIIEIOBAaHUH MyTEM COTTIACOBAHMSI MTO3ULIMHN B XOE
00cyxeHust 1 00OMEHa MHCHHUSIMHU.

OsiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTHBHBIMH e CTBUSIMU:

CaMOCTOSITENILHO IUIAHUPOBATh U OCYLIECTBIIATh CBOIO II03HABATEIILHYIO JESTEIbHOCTD,
omnpenenss e€ LeiIH U 337a4, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npeJiaraeMblii aIrOpUTM AEUCTBUN MPU BBIITOJHEHUHN YUEOHBIX U UCCIIE0BATEIbCKUX 33/1a4,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO UX PELICHUs ¢ YIETOM MOJTyYeHHsI HOBBIX 3HaHUH O

BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH ICATSIBPHOCTH HAa OCHOBE CaMOaHAaIn3a U CAMOOIICHKH.

HHPEAMETHBIE PE3YJIbTATHI



10 KJIACC
[TpenMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)KaroT:

c(OPMUPOBAHHOCTH TIPEJICTABICHUA O XWMHUYECKOW COCTABJISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOW I pEelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOMOJAralollue MOHSATHS
(XMMHUYECKUI 3JIEMEHT, aTOM, OJJIEKTPOHHas O000JO0YKa aTromMa, MOJIEKYJa, BaJeHTHOCTH,
ANEKTPOOTPUIIATENILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYIIA, paAuKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psi, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COETUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUWSA, Jie)Kalllie B OCHOBE MOHUMAaHHS
MNPUIUHHOCTHU U CUCTEMHOCTU XUMUUYCCKHUX ﬂBHGHHfI, (1)aKTOJIOFI/I‘IeCKI/Ie CBCACHUSA O CBOfICTBaX,
cocTaBe, OMyYeHUHU ¥ 0€30MaCHOM HCIOJIB30BaHUHU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATEIHLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MPU3HAKU TMOHSTUN, yCTaHABIMBATh HMX
B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOLME MOHATUS MPHU ONKCAHUMU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XUMHYECKYI0 CHMBOJMKY JUISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUYECKUX BEILECTB
U YpaBHEHUN XMMHWYECKUX PEAKLUMN, U3TOTABIMBATh MOJEIN MOJEKY]I OPraHUYECKUX BELICCTB
JUISL WILTIOCTPALIMKA X XMMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABJIMBATh TPUHAJICKHOCTh HM3YUYCHHBIX OPraHWYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K OMNpeAeNnEéHHOMY KIacCy/Tpynmne COeTUHEHUM
(YrJieBoIOpOoabl, KHUCIOPOJ M a30TCOJAEpXkAIINEe COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUs), JaBaTh UM Ha3BaHusa Mo cuctemarnudeckoil HomeHkinarype (IUPAC), a taxxke
MPUBOAUTH TPUBHAJIBHBIE HA3BaHHS OTIECIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIHIICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (PEeHod, (GopManblIerui, aueTaidbAerHja, MypaBbUHas
KHCJIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTA, CTEApUHOBAs KUCJIOTA, TIIIOK03a, (GpYyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH ),

c(OPMHPOBAHHOCTh YMEHUS ONPEIEATh BUABI XUMUYECKOH CBSA3U B OPraHMUECKUX COSTUHEHUSX
(omMHaApHBIE U KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSTD TOJIOKEHUS TEOPUU CTPOCHHSI OPTaHUYECKUX BEIIECTB
A. M. byrnepoBa 1151 0OBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS,
3aKOH COXPaHEHUsI MaCcChl BEIIECTB;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpuU30BaThb COCTAB, CTPOCHUC, (pI/ISI/ILIeCKI/Ie n XUMHYCCKHEC
CBOMCTBA TUITHYHBIX Hpe)ICTaBI/ITeJIeﬁ PA3JIMYIHBIX KJIACCOB OPraHNMYCCKUX BCUICCTB (MeTaH, OTaH,



STHIICH, TIPOMUJICH, aneTuieH, OyramueH-1,3, meTwiOyraauen-1,3, OeH301, METaHON, 3TaHOI,
STUJICHTJIMKOJIb, TJIMIEPHH, ()EHOJI, alleTaIbJICT |, MypaBbHHAS U YKCYCHAs KUCIIOTHI, ITFOK03a,
Kpaxmall, [eJUTI0I03a, aMIHOYKCYCHAsI KUCJIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY
HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIMIA C UCIIOIb30BAHUEM CTPYKTYPHBIX

dopmyi;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKHU YIIIEBOJOPOIHOTO ChIpbs (HE(Th,
NPUPOJHBIN Tra3, Yroik), CocoObl UX MEPepadOTKH U MPAKTHYECKOE MPUMEHEHHUE MPOTYKTOB
nepepadoTKy;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMUCICHUS 10 XUMHUYECKUM YpaBHEHHSIM (Macchl,
00bEMa, KOJIMYECTBA UCXOAHOTO BEILECTBA WIIU IIPOAYKTa PeaKLMH 110 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O u3 HCXOJHBIX BEILECTB
WIN TIPOYKTOB PEAKLIUN);

c(OpMUPOBAHHOCTh YMEHHUH BJaJIeTh CUCTEMON 3HAHUN OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEMbIX B XWMUU TPH H3YYCHHHM BEIIECTB W XUMHYECKHUX SIBICHHM
(HaOnrofieHUe, U3MEpPEHHUE, OKCIIEPUMEHT, MOJAEIUPOBAHUE), MCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBUiia TOJB30BAHUS XUMHUYECKOW TOCYAOH U
1ab0paToOpHBIM 000pPYIOBaHUEM, a TAKXKeE MpaBuUiia 0OOpallleHus ¢ BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYICCKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHMH IUIAHUPOBaThb M  BBIIOJHATH XUMHYECKMH OKCHEPHUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HarpeBaHUM, MOJyYEHHE ITUICHA M U3YYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEIIECTB, IcHaTypalys OEJIKOB IIpU HarpEeBaHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH MPH 00palleHnu
C BELIECTBaAaMH U JIaOOpPaTOpPHBIM OOOPYJOBAHMEM, IMPEACTABIATH PE3YJbTaThl XMMHUYECKOIO
JKCIEepUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATh MPaBUJIa YKOJIOTUYECKHU 11€J1IeCO00Pa3HOT0 MOBEICHUS B
OBITY W TPYAOBOH JEATETHHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS M OKpY’KaloIIeh
IIPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA >KMBBIE OPraHU3MBI ONPEIEIEHHBIX
OpPraHMYECKUX BEIECTB, MOHUMas cMbich nokaszarens [1JIK, moscHATe, Ha mpuMepax crocoObI
YMCHBUICHUSA U MTPEAOTBpALICHUSA UX BPECAHOT'O BO3Z[€I7ICTBI/I$[ Ha OpraHu3M 4€JIOBCKaA,

JUIA 06yqa}0m1/1xcs[ C OIrpaHUYCHHBIMU BO3MOKHOCTAMMU 3I0POBbA: YMCHUEC IPUMCHATb 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BCIICCTB U XUMHWYCCKUX SIBJ'ICHI/II\/’I;

JUISL CJETbIX U CIa0OBUASIIMX OOYYaIOIIMXCS: YMEHHE MCIONIb30BaTh PeEbe(PHO-TOUCUHYIO
cucremy o0o3Hauenuit JI. bpaiins 1i1s 3anucu Xxumuueckux Gopmy.

11 KUIIACC

Hpe,Z[MeTHLIC PE3YJIbTAaThl OCBOCHUS KypCa ((06111351 1 HCOPraHUYCCKasA XUMUA» OTPaAXKAIOT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XHWMHYECKOW COCTABJISIONIEH €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpA, POJIM XMUMHUH B TO3HAHUU SIBJICHUU MPUPOJBL, B (HOPMHUPOBAHUM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, ©€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW I pPEIICHUS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO H
MIPUPOJHOM CpeJIE;

BIIQJICHUE CHCTEMOM XMMHMYECKUX 3HAHUMU, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE IOHSATHUS
(XMMHYECKUIT 2JIEMEHT, aTOM, H30TOIL, S-, P-, 0- SIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHLATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHYECKasl CBSI3b (KOBAJIEGHTHAs, MOHHAs, METaJJIMYecKasi, BOJOPOJHAs), KpUCTaJUIMYecKas
peme€Tka, TUIBl XMMHYECKUX  pEaKklUd, pacTBOpP,  DJIEKTPOJUTBHI,  HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT JIUCCOLMALNS, OKHUCINTEIb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOU
peakuuy, XHUMHUYECKOE paBHOBECHE); TEOPUUM M 3aKOHBl (TEOpPHUSl BJIEKTPOJIUTUYECKOU
aucconnanuy, nepuoguueckuid 3akod Jl. M. MenneneeBa, 3ak0H COXpaHEHMsI MacChl BEILECTB,
3aKOH COXPAaHEHHUs M IPEBpAIlEHUs 3HEPTUU NPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MHUPOBO33PCHUECKHME 3HAHUS, JIe)KAIlUe B OCHOBE ITOHUMaHMS
IPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
coCTaBe, MOJYYEHUU M 0Oe30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUI BBIABIATh XapaKTEpHbIE NPHU3HAKU MOHSATUM, YCTAaHABIMBATh MX
B3aMMOCBSA3b, MCIOJIb30BaThb COOTBETCTBYIOIME IIOHATHUS IPU ONMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHHUI;

c(OpMUPOBAHHOCTh YMEHUI MCIOJIB30BAaTh XUMUUECKYIO CUMBOJIUKY JUIsl COCTAaBIEHUS (POpMYIT
BEUIECTB M YPAaBHEHMM XMMMUYECKUX peakuuii, cucremarnueckyro HoMeHkiaatypy (IUPAC) u
TPUBMAJIbHBIC HA3BAHUS OT/EJbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIi ras, yrieKHCIbli ras,
aMMHuax, raiéHasi U3BeCTh, Heral€Has U3BeCcTb, IUThEBAs COJa, UPUT U APYyTue);

c(OpMUPOBAHHOCTh YMEHUIN OINpEAENsATh BaJEHTHOCTb M CTENEHb OKHUCIIEHUS XHUMHUYECKHUX
HJIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTAaBa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMUYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJsSpHas, MOHHAas, MeTa/NIM4yecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB M0 MX
COCTaBYy K OMNpENENIEHHOMY KIAacCy/TpyIie COeIUHEHHH (TpOCThle BEIeCTBAa — METaulbl U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIE TUAPOKCHIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICI Tepuoanueckoro 3akona Jl. M. Menneneesa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIYI0, 00bSICHUTEIbHYIO U TPOrHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 nepuoaos [leproauueckoii cucreMbl XUMUUecKHX 21eMeHToB . 1. Menneneesa,
UCIIOJB3Ys TIOHSATHUS «S-, P-, 0-3JE€KTPOHHBIE OPOUTAINY», «IHEPTETHUECKHE YPOBHMY», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEIMHEHUH 110 NEPUOAaM U
rpymnmaMm [lepuoandeckoil cucremsl XuMudeckux 351eMeHToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATH) OOIIME XHUMHYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX KIJACCOB, MOJATBEPKIATh CYIIECTBOBAHHWE M€HETHYECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILIBIO YPaBHEHUI COOTBETCTBYIOIUX
XUMUYECKHUX PEAKINN;



c(OPMHPOBAHHOCTh yMEHHUS KIAaCCH(PUIMPOBATh XWMHUYECKHE PEAKIUU TI0 Pa3InIHBIM
Mpu3HakaM (YHCIy W COCTaBYy pEardpyrolux BEHIECTB, TEIIOBOMY J(h(eKTy peakuuw,
W3MEHEHUIO CTETICHEW OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTaBJIATH YPaBHEHUS DPEAKUUH pa3IM4YHBIX THUIIOB, MOJHBIE U
COKpaIIEHHbIE YPAaBHEHUS PEaKlUii MOHHOTO OOMEHa, YUUTHIBAs YCJIOBHUS, NMPU KOTOPBIX STH
peakuy UAyT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHHU MPOBOJIUTH PEAKIMH, MMOATBEPXKIAIOIINE KAYSCTBEHHBIH COCTaB
Pa3JIMYHBIX HEOPIraHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOINE
B BOJIHBIX PACTBOpPAxX HEOPraHUYECKHUX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTH OKHUCIMTEIbHO-BOCCTAHOBHUTEIHHBIX
peaxkuii IOCPeICTBOM COCTaBJIEHUSI 3JIEKTPOHHOr0 OaaHca ATUX PEaKIUii;

c(OpPMUPOBAHHOCTh YMEHHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOH pEeakiuud OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh XMMHUYECKHE MPOIECCHI, JIeKAllue B OCHOBE
MPOMBINIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHl, aMMHakKa, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U IKOJOTUYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIYUCICHUS C HCIOJIb30BAHUEM IOHSTUS «MaccoBas
JI0J1s1 BELIECTBA B PAacTBOPE», OOBEMHBIX OTHOUIEHUH ra3oB MPU XMMUYECKUX PEAKIMSIX, MACChl
BEIIIECTBA WK 00BbEMA Ta30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe UM 00BbEMY OJHOTO
U3 YYacTBYIOIMX B pEaKUUU BELIECTB, TEIUIOBOro 3(QeKkTa peakuuu Ha OCHOBE 3aKOHOB
COXpaHEHMsI MAaCChl BEILIECTB, IPEBPAILIEHUS U COXPAHEHUS IHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBUiia TOJB30BAHUS XUMHUYECKOW TOCYAOH U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBuUia OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMHU T10 BBITIOTHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBHIIOJIHATH XMMUUECKUN SKCTIEPUMEHT (pa3ioKeHue
MEPOKCHUA BOJOPOJA B IPUCYTCTBUU KaTaau3aTopa, ONPEIEICHUE CPebl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAJIBHOTO MHJUKATOPA, BIMUSHHUE DPA3IUYHBIX (AKTOPOB Ha CKOPOCTb
XUMHUYECKON peakIuM, peaklMd HOHHOr0 OOMEHa, KaueCTBEHHbIE pEeakLUu Ha cynbgart-,
KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha KaTHOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIBHBIX 3aJad I10
temaM «Metamisl» U «HemeTanib») B COOTBETCTBHHM € MTPaBUJIaMHM TEXHUKH 0€30IaCHOCTH MPH
oOpallleHun ¢ BeIIeCTBAMM U JA0OPATOPHBIM O0OPYJAOBAHMEM, IPEACTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIEepUMEHTa B (hopMe 3allUCH YpaBHEHUN COOTBETCTBYIOIIMX pEaKUUd U
(GbopMyIMpOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU AaHAJIU3UPOBATh XHUMHYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(hopMUPOBAHHOCTh YMEHHI COOJIOATh MPaBUJIa YKOJIOTHYECKHU 11eJIeCO00Pa3HOTO MOBEICHHS B
OBITYy W TpPYAOBOH MEATETHHOCTH B IENSIX COXPAHEHUS CBOETO 3I0POBbS M OKPY)KAIOIEH
MIPUPOJIHOM CpeJlbl, OCO3HABATh OMACHOCTh BO3JEHCTBHS Ha >KMBBIE OPraHU3MBI OIPEIEIEHHBIX
BeIllecTB, MoHUMas cmbica nokazatens [1/IK, moscHsITh Ha mpumepax crocoObl YMEHBIIECHUS U
MPEIOTBPAIICHIS KX BPEIHOTO BO3/JICHCTBHS HA OPTAHU3M UYEJIOBEKa,



JUIA o6yqa101unxc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMM 3J0POBbs: YMCHHUEC ITPUMCHSATE 3HAHU A 00
OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHWYCCKUX HBJ’ICHHﬁ;

JUI CIIETIBIX W CIa0OBHIANIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIB30BaTh PEIbeHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 11s 3anucu XuMU4IecKux (GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmMeHnoBaHue pa3ienoB U TeM IPOrpaMMEI KommuecTBo yacos DnexTpoHHbIE (LU(pPOBHIE)
/i Bceero KonTpoJibHbIe [IpakTnueckue 00pa3oBaTeNbHBIE PECYPCHI
paboTHI paboThl
Pa3ned 1. TeopeTuyeckue 0CHOBbI OPraHU4eCKOM XUMHH
1.1 | I[Ipeamer opranuueckoit Xumuu. Teopust CTpoeHuUs 3 0 0 [[http://files.school-
oprannyeckux coeaunennid A. M. Bytinepoa collection.edu.ru]]
Jl06aBUTH CTPOKY
HTtoro no pazaeny HE
Paznen 2. YrieBoaopoabl
2.1 | IlpenenbHbIE YIIEBOIOPOIBI — ATKAHBI 2 0 0 [[http://files.school-collection.edu.ru
1]
2.2 | HenpenenbHble yTaeBOAOPOIbI: ATKEHBI, AIKaIUEHBI, 6 0 1 [[http://files.school-collection.edu.ru
AITKUHBI
1]
2.3 | ApoMaTH4eCKHE yTrIIeBOIOPO/IbI 2 0 0 [[ http://files.school-collection.edu.ru
1]
2.4 | IlpupoaHble HCTOYHHUKH YTIIEBOAOPOAOB U UX 3 1 0 [[http://files.school-
nepepaboTKa collection.edu.ru]]
J106aBUTH CTPOKY
Hroro no paszzaeny | 13 |
Pasznen 3. Kucaopoaconep:kanue oprannyeckue coeJuHeHUst
3.1 | Cruptel. @enon 3 0 0 [[http://files.school-
collection.edu.ru]]
3.2 | Anpaeruasl. Kap6oHoBbIe KHCHAOTHI. Cl0XKHBIE 3(HUPHI 7 0 1 [[http://files.school-collection.edu.ru
1]
3.3 | YrneBoasl 3 1 0 [[http://files.school-collection.edu.ru

1]

Jl06aBUTB CTPOKY



http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/

Wroro no pazneny

13 |

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHus

4.1 | AMuHBI. AMUHOKHCIOTBL. benku 3 0 0 [[http://files.school-collection.edu.ru
1]
J106aBUTH CTPOKY
Wroro no pazneny \ 3 \
Paspnen S. BeIcOKOMOJIEKY IS pHbIE COCAUHEHUS
5.1 | ITnactmaccel. Kayuyku. BonokHa 2 0 0 [[http://files.school-collection.edu.ru
1]
Wroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KJIACC
Ne HanmMeHnoBaHue pa3ienoB ¥ TeM MPOrpaMMbl KonungectBo yacos DnekTpoHHbIe (LU POBBIE) 00pazoBaTeIbHbIC
n/m Bcero KontponsHbie [IpakTrnyeckue pecypcsl
paboTHI paboTEI
Pasnen 1. Teopernueckue 0CHOBbI XUMHH
1.1 | Crpoenue atomoB. [leproandeckuii 3akoH U 3 0 0 [[http://files.school-collection.edu.ru 1]
[Iepnoanueckas cucteMa XUMUYECKUX dJ1eMeHToB []. 1.
Menpeneena
1.2 | Ctpoenue Bemectsa. MHOrooOpasue BeIlecTs 4 0 0 [[http://files.school-collection.edu.ru]]
1.3 | XuMuueckue peakiuu 6 1 1 [[http://files.school-collection.edu.ru 1]
J106aBUTH CTPOKY
Wtoro mo pazaeny | 13 | | [
Paznea 2. Heoprannueckasi xumus
2.1 | Merayuibl 6 0 1 [[http://files.school-collection.edu.ru ]
2.2 | HemeTasmiel 9 1 1 [[ http://files.school-collection.edu.ru
1]
2.3 | CBs3b HEOPTaHUYECKMX M OPTaHMYECKUX BEIICCTB 2 0 0 [[1. . http://files.school-collection.edu.ru 2.
nuck - "Xumus 10-11 kmacc"]]

J06aBUTH CTPOKY
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Hroro o pasueny | 17 | | [
Pa3nen 3. XuMus u :XKu3Hb
3.1 | XuMus u )Ku3Hb 4 0 0 [[http://files.school-collection.edu.ru
1]
Hroro mo pasneny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3 ‘
MNOYPOYHOE NJIAHUPOBAHUE
10 KNACC
Ne | Tema ypoka Konunyectso yacos [ata DNeKTPOHHbIe undpoBbie 06pa3oBaTe/ibHbIE PECYPCbI
n/n Bcero | KoHTponbHble | MNMpakTuyeckme | NlyyeHus
paboTbl paboTbl
1 MpeameT opraHnyeckom xummn, | 1 0 0 http://files.school-collection.edu.ru
€€ BO3HWMKHOBEHWE, Pa3BUTUE U
3HayeHue
2 Teopwusa cTpoeHUA opraHnyecknx | 1 0 0 http://files.school-collection.edu.ru
coeanHeHun A. M. bytneposa,
€€ OCHOBHbI€ NONOXKEHUSA
3 MpeactasneHne o 1 0 0 http://files.school-collection.edu.ru
KnaccnduKaLmm opraHM4YecKkmx
Bewects. HomeHknatypa
(cnctematmyueckasn) n
TPUBMAbHbIE Ha3BaHMWA
OpraHMYecKux BELLECTB
4 A/IKaHbl: COCTaB U CTPOEHMUE, 1 0 0 http://files.school-collection.edu.ru/dIrstore/80de813e-a63b-3a19-
rOMONOrMYECKUI pas, 5a8a-5f9e3701406a/index.htm
5 MerTaH 1 3TaH — npocTeimne 1 http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-

npeacTtaBuTeNI a1IKaHOB

db56-7ed204f861fa/index.htm http://files.school-

collection.edu.ru/dlrstore/5e8f612a-b762-9f6b-de63-
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c5dcld3e64c5/index.htm http://files.school-
collection.edu.ru/dlrstore/76f609e3-5da6-7559-4264-
68d3548bb069/index.htm

6 A/IKeHbI: COCTaB U CTPOEHME, http://files.school-collection.edu.ru/dIrstore/e659f378-5a0f-07e2-
CBOWCTBA 5491-fe1ca9d05442/index.htm http://files.school-
collection.edu.ru/dIrstore/a2fde3eb-37b0-b327-af25-
099e3fa00573/index.htm
7 3TuUneH n nponuaeH — http://files.school-collection.edu.ru/dlrstore/80d12abd-df02-dd41-
npocreniumne NpeacTaBuTenmn 7770-f1cd1f794ccf/index.htm
a/lkeHoB
8 MpakTuuyeckan pabora Ne 1. http://files.school-collection.edu.ru
«[MonyyeHwne aTnneHa un
N3y4yeHue ero CBOMCTB»
9 AnKagueHbl. bytagmen-1,3 u http://files.school-collection.edu.ru
meTunbyTtaamneH-1,3.
MonyyeHne CUHTETUYECKOrO
Kay4yyKa 1 pesuHbl
10 | BbluMcneHua No ypaBHEHUIO http://files.school-collection.edu.ru
XMMUYECKOM peaKLmum
11 | AnKuHbI: cOCTaB M 0cobeHHOoCTU http://files.school-collection.edu.ru/dIrstore/4ab30a8b-f667-6f71-
CTPOEHUS, FOMOIOTUYECKUIA b732-cfae0c4ab042/index.htm http://files.school-
paa. AuetTuneH — nNpocTenwmi collection.edu.ru/dlIrstore/8ee447cb-64ba-9932-7ac3-
npeacTaBuUTeNb aIKUHOB 3e2lacc87d24/index.htm http://files.school-
collection.edu.ru/dlIrstore/57d0a452-e5af-c2¢c8-e390-
9bd8077edcif/index.htm http://files.school-
collection.edu.ru/dIrstore/abc94f8b-38a4-404b-5fc0-
b4163b5bedfe/index.htm
http://files.schoolcollection.edu.ru/dIrstore/569334f5-8a35-b076-
fba2-a9acbb78003e/index.htm http://files.school-
collection.edu.ru/dIrstore/7f06c619-fef2-31a3-27bf-
75d107853098/index.htm
12 | ApeHbl: 6eH301 1 TONYON. http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-

TOKCMYHOCTb apeHoB

20b3-9b674584fed6/index.htm http://files.school-
collection.edu.ru/dlrstore/5023877d-1f9c-f104-5d02-
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http://files.school-collection.edu.ru/dlrstore/7f06c619-fef2-31a3-27bf-75d107853098/index.htm
http://files.school-collection.edu.ru/dlrstore/7f06c619-fef2-31a3-27bf-75d107853098/index.htm
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e72d79b59a32/index.htm http://files.school-
collection.edu.ru/dlIrstore/d6d55aae-8b69-9¢10-169c-
8af28c8eb572/index.htm http://files.school-
collection.edu.ru/dlIrstore/47b6b935-e53f-0d83-0d73-
21b9a37b598e/index.htm http://files.school-
collection.edu.ru/dlIrstore/4fb5d71a-0f92-f572-8812-
927f99e7225a/index.htm http://files.school-
collection.edu.ru/dlIrstore/68fc80ed-775f-4200-02f4-
19916bcac2d9/index.htm

13 | MNpupoAaHbIe UCTOYHUKM http://files.school-collection.edu.ru
YyrneBoaopoa0B: NPUPOAHbIN
ras v nonyTHble HedTAHbIE rasbl,

HedTb M NPOAYKTbI eé
nepepaboTku

14 | MNpUpoAHbIE UCTOYHUKM http://files.school-collection.edu.ru
YyrneBoaopoa0B: NPUPOAHbIN
ras v nonyTHble HedTAHbIEe rasbl,

HedTb M NPOAYKTbI €é
nepepaboTku

15 | KoHTponbHas paboTa no
pasgeny «Yrnesoaopoabl»

16 | MNpepenbHble 04HOATOMHblE http://files.school-collection.edu.ru/dIrstore/aeed24ed-bc30-ea3a-
CNUPTbI: METAaHOA U 3TaHOJ. 292b-193017547df2/index.htm http://files.school-
BogopoaHan cBs3b collection.edu.ru/dlrstore/32bfObfc-40fa-3878-6d92-

593fd826df31/index.htm http://files.school-
collection.edu.ru/dIrstore/2e02dc8c-ac9d-7¢c17-cb97-
f894219639f2/index.htm

17 | leHeTMYecKas cBA3b http://files.school-collection.edu.ru
yrn1eso40poaos,

NPUHaANENKaLLMX K Pa3/IMYHbIM
Knaccam
18 | ®eHon: CTpoeHNE MONEKYbI, http://files.school-collection.edu.ru/dlrstore/cbc648f6-1fdf-1f02-

¢WI3M‘-IeCKMe N Xmummn4yeckume
CBOICTBA, npmnmeHeHune

8675-1dfc12089436/index.htm http://files.school-
collection.edu.ru/dlrstore/2902f1c7-622b-d84b-fce5-
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f652d1cc81f7/index.htm http://files.school-
collection.edu.ru/dlrstore/Ocaf7a8d-7397-1c33-1bd0-
904de4c907dc/index.htm http://files.school-
collection.edu.ru/dlIrstore/93fcbfcl-6dcb-1649-d4d9-
7f5f264e89eb/index.htm http://files.school-
collection.edu.ru/dIrstore/c0d732e9-0eff-d20c-5839-
€022a619ffd3/index.htm

19

MHoroatomHble CNnpPTLI:
3TUNEHINTINKONb U TTNUEPUH

http://files.school-collection.edu.ru/dIrstore/00fceOc1-7bc5-f654-
ebed-e5ed0d2c3ef2/index.htm http://files.school-
collection.edu.ru/dlrstore/f7f253¢c7-cbc3-02ef-2557-
e5b59c1d26c8/index.htm http://files.school-
collection.edu.ru/dIrstore/23f51b3d-0639-4645-48e0-
95d6ff05438a/index.htm http://files.school-
collection.edu.ru/dIrstore/cab49626-0b60-d066-ae42-
b3a0453bac34/index.htm http://files.school-
collection.edu.ru/dlIrstore/70100a16-6b4e-aeld-748e-
6534bl12afcdd/index.htm

20 | Anbaernabl: popmanbaerva un . http://files.school-collection.edu.ru/dIrstore/dcdc1448-b507-9f8c-
aueTtanbaerna. AueToH 447a3-65a6762ce485/index.htm http://files.school-
collection.edu.ru/dIrstore/a3500cc3-4094-68de-807e-
fc926dd3cc35/index.htm
21 | OAHOOCHOBHbIE NpeaenbHble 1. http://files.school-collection.edu.ru/dIrstore/0472fd73-c099-

KapboHOBbIE KUCNOTbI:
MypaBbWHas 1 yKCycHan

aaa7-7730-10c32cd2dafl/index.htm

2. http://files.school-collection.edu.ru/dIrstore/72294062-bc86-
65ec-ae3d-1ca315adcdef/index.htm

3. http://files.school-collection.edu.ru/dIrstore/09036a07-20de-
2930-8caa-4f9cd346e7cd/index.htm

4. http://files.school-collection.edu.ru/dIrstore/d4ae73fa-38a4-
fd05-c6f4-5366bcd99ca3/index.htm

5. http://files.school-collection.edu.ru/dIrstore/90cf71f8-622a-
eabl-c67c-c2dd48a60a3c/index.htm

6. http://files.school-collection.edu.ru/dIrstore/84b950f6-e8ed-
88a9-5eb5-86f4134256a3/index.htm
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http://files.school-collection.edu.ru/dlrstore/72294062-bc86-65ec-ae3d-1ca315adcdef/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/09036a07-20de-2930-8caa-4f9cd346e7cd/index.htm
http://files.school-collection.edu.ru/dlrstore/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/index.htm
http://files.school-collection.edu.ru/dlrstore/d4ae73fa-38a4-fd05-c6f4-5366bcd99ca3/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/90cf71f8-622a-eab1-c67c-c2dd48a60a3c/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm
http://files.school-collection.edu.ru/dlrstore/84b950f6-e8ed-88a9-5eb5-86f4134256a3/index.htm

7. files.school-collection.edu.ru/dIrstore/77157a6e-6abd-8f93-
al162-6f9388f80aab/index.htm

8. http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-
e814-f75a-734e9calbdc5/index.htm

9. http://files.school-collection.edu.ru/dIrstore/ea3dba3c-67cc-
4252-0f4e-cc256589efb2/index.htm

22 | NpaKtnyecKas paboTta Ne 2.
«CBOWCTBa pacTBOPA YKCYCHOM
KMCNOTbI»

23 | CTteapuHoOBas 1 0nenHoBas http://files.school-collection.edu.ru/dIrstore/099da334-9574-8408-
KMCNOTbI, KaK NpeacTaBuUTeNnu 6b19-36795c3e309/index.htm
BbICLLIMX KapbOHOBbIX KMCNOT

24 | Mbina Kak CoMu BbICLLIMX http://files.school-collection.edu.ru/dIrstore/573f066a-68a5-59d4-
KapbOHOBbIX KUCNOT, X 61bc-3319e423e8al/index.htm
motollee gencrame

25 | CnoskHble adpupbl Kak http://files.school-collection.edu.ru/dIrstore/573f066a-68a5-59d4-
npoun3BoaHble KAPHOHOBbIX 61bc-3319e423e8al/index.htm
KMCNOT. TMAPOAU3 CNOMKHBIX
adupos

26 | *upbl: rMAPOAN3, MPUMEHEHME, http://files.school-collection.edu.ru/dIrstore/573f066a-68a5-59d4-
61oN0rnyecKkan posb K1pPoB 61bc-3319e423e8al/index.htm

27 | Yrnesogapl: COCTas, 1. http://files.school-collection.edu.ru/dIrstore/ac425a5f-3771-

Knaccuduraumsa. BaxkHenwue
npeacTaBUTe/IN: TIOKO33,
dpyKTO3a, caxaposa

5f58-14f1-2aff690e960c/index.htm

2. http://files.school-collection.edu.ru/dIrstore/57311a71-6110-
4f77-a29f-37f5644531eb/index.htm

3. http://files.school-collection.edu.ru/dIrstore/8a2db168-8748-
7¢52-0ddc-2f6488815e7c/index.htm

4, http://files.school-collection.edu.ru/dlIrstore/5ecbff51-0f29-
c6eb-ff20-d5f4f59cec53/index.htm

5. http://files.school-collection.edu.ru/dlrstore/8c7¢39d3-420c-
6e24-9e52-f57b8aedc10d/index.htm

6. http://files.school-collection.edu.ru/dIrstore/af34cf52-3dd3-
cdcf-6700-397af208dc33/index.htm



http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/7ce182f0-f5cc-e814-f75a-734e9ca1bdc5/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/ea3dba3c-67cc-4252-0f4e-cc256589efb2/index.htm
http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-e36795c3e309/index.htm
http://files.school-collection.edu.ru/dlrstore/099da334-9574-8408-6b19-e36795c3e309/index.htm
http://files.school-collection.edu.ru/dlrstore/573f066a-68a5-59d4-61bc-3319e423e8a1/index.htm
http://files.school-collection.edu.ru/dlrstore/573f066a-68a5-59d4-61bc-3319e423e8a1/index.htm
http://files.school-collection.edu.ru/dlrstore/573f066a-68a5-59d4-61bc-3319e423e8a1/index.htm
http://files.school-collection.edu.ru/dlrstore/573f066a-68a5-59d4-61bc-3319e423e8a1/index.htm
http://files.school-collection.edu.ru/dlrstore/573f066a-68a5-59d4-61bc-3319e423e8a1/index.htm
http://files.school-collection.edu.ru/dlrstore/573f066a-68a5-59d4-61bc-3319e423e8a1/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/57311a71-6110-4f77-a29f-37f5644531eb/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/8a2db168-8748-7c52-0ddc-2f6488815e7c/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/5ecbff51-0f29-c6eb-ff20-d5f4f59cec53/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/8c7c39d3-420c-6e24-9e52-f57b8aedc10d/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm
http://files.school-collection.edu.ru/dlrstore/af34cf52-3dd3-cdcf-6700-397af208dc33/index.htm

7. http://files.school-collection.edu.ru/dIrstore/d899c40f-75e2-
ab0c-dalf-b9e21f32a7bb/index.htm

28

Kpax:v\an N Lenntnno3a Kak
npupoaHblie NONIMMEPDI

http://files.school-collection.edu.ru/dIrstore/30c74990-51cc-6b61-
84b4-08d1f3d51dae/index.htm http://files.school-
collection.edu.ru/dlIrstore/3c05c8ca-1d17-4261-737b-
a8dc6a998b3f/index.htm http://files.school-
collection.edu.ru/dlrstore/f7854399-c116-8e6b-aade-
544bc5301ae2/index.htm http://files.school-
collection.edu.ru/dIrstore/d52658e3-f16¢-5¢57-d382-
2f820fd82d75/index.htm http://files.school-
collection.edu.ru/dIrstore/a8a25b31-e58e-3b15-2a49-
0d425b51f2el/index.htm

29

KoHTposbHaa paboTa no
pasgeny
«Kucnopopacoaeprkawme
OpraHu4eckne coeauHeHna»

30 | AMMHbI: METUIAMMUH U aHUANH 1. http://files.school-collection.edu.ru/dIrstore/0e9a9b25-b8de-
0bd2-1252-55407d90e4df/index.htm
2. http://files.school-collection.edu.ru/dIrstore/2f91c909-82fb-
4583a-3538-52cc9070ebf0/index.htm
3. http://files.school-collection.edu.ru/dIrstore/652a115c-8c7c-
4735-363f-ech93e64df61/index.htm
4. http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-
e54a-cb5f-0226840a8f7e/index.htm
5. http://files.school-collection.edu.ru/dIrstore/df61116a-635f-
ladl-cb3e-ff7598e3b35f/index.htm
6. http://files.school-collection.edu.ru/dIrstore/ab1d99c1-d2b1-
49d0-704c-8cc37bdaa559/index.htm
31 | AMUHOKUCNOTbI KaK http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-

amdoTepHble opraHnyeckue
coeguHeHus, ux
6rnonormyeckoe 3Ha4yeHue.
Mentnabl

52c7-8195d6878a68/index.htm



http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/d899c40f-75e2-ab0c-da1f-b9e21f32a7bb/index.htm
http://files.school-collection.edu.ru/dlrstore/30c74990-51cc-6b61-84b4-08d1f3d51dae/index.htm
http://files.school-collection.edu.ru/dlrstore/30c74990-51cc-6b61-84b4-08d1f3d51dae/index.htm
http://files.school-collection.edu.ru/dlrstore/3c05c8ca-1d17-4261-737b-a8dc6a998b3f/index.htm
http://files.school-collection.edu.ru/dlrstore/3c05c8ca-1d17-4261-737b-a8dc6a998b3f/index.htm
http://files.school-collection.edu.ru/dlrstore/3c05c8ca-1d17-4261-737b-a8dc6a998b3f/index.htm
http://files.school-collection.edu.ru/dlrstore/f7854399-c116-8e6b-aa4e-544bc5301ae2/index.htm
http://files.school-collection.edu.ru/dlrstore/f7854399-c116-8e6b-aa4e-544bc5301ae2/index.htm
http://files.school-collection.edu.ru/dlrstore/f7854399-c116-8e6b-aa4e-544bc5301ae2/index.htm
http://files.school-collection.edu.ru/dlrstore/d52658e3-f16c-5c57-d382-2f820fd82d75/index.htm
http://files.school-collection.edu.ru/dlrstore/d52658e3-f16c-5c57-d382-2f820fd82d75/index.htm
http://files.school-collection.edu.ru/dlrstore/d52658e3-f16c-5c57-d382-2f820fd82d75/index.htm
http://files.school-collection.edu.ru/dlrstore/a8a25b31-e58e-3b15-2a49-0d425b51f2e1/index.htm
http://files.school-collection.edu.ru/dlrstore/a8a25b31-e58e-3b15-2a49-0d425b51f2e1/index.htm
http://files.school-collection.edu.ru/dlrstore/a8a25b31-e58e-3b15-2a49-0d425b51f2e1/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/df61116a-635f-1ad1-cb3e-ff7598e3b35f/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/ab1d99c1-d2b1-49d0-704c-8cc37bdaa559/index.htm
http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-52c7-8195d6878a68/index.htm
http://files.school-collection.edu.ru/dlrstore/aa73fec2-768f-fe6d-52c7-8195d6878a68/index.htm

32 | benku Kak npupoaHble 1 0 0 http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3ble-
BbICOKOMOEKYIAPHbIe 6480-f0c9cf6a9c8f/index.htm http://files.school-
coeanHeHus collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-
78d958f59d2c/index.htm http://files.school-
collection.edu.ru/dIrstore/af86b986-b5b8-d0e6-c6ad-
€191b7c355eb/index.htm
33 | OCHOBHbIE NOHATUA XMUMUU 1 0 0 1. http://files.school-collection.edu.ru/dIrstore/4d70e672-cc98-
BbICOKOMOIEKYNAPHbIX 878d-8f8c-fab065467be0/index.htm
coeanHeHnin. OCHOBHble 2. http://files.school-collection.edu.ru/dIrstore/f2d5e399-43d9-
MeTobl CUHTE3a 8d16-13a0-3f03bed4c28a/index.htm
BbICOKOMOJIEKYSAPHbIX
coeauHeHui. MNnaactmaccsl,
Kay4yKu, BOIOKHA
34 | Utorosoe TecTMpoBaHune 1 1 0 1. http://files.school-collection.edu.ru/dIrstore/4d70e672-cc98-
878d-8f8c-fab065467be0/index.htm
2. http://files.school-collection.edu.ru/dIrstore/f2d5e399-43d9-
8d16-13a0-3f03bed4c28a/index.htm
OBLLLEE KOJTMHMECTBO HYACOB MO 34 3 2
NMPOrPAMME
11 KN1ACC
Ne | Tema ypoka KonunuecTtso yacos Hata JNeKTpOoHHbIe LMppoBble 06pa3oBaTeNbHble pecypcsbl
n/n Bcero | KoHTponbHble | lNpaKkTnyeckue | U3y4eHUA
paboThbl paboTbl
1 XUMUYECKUt anemeHT. ATom. 1 0 0 http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-
DNeKTPOHHas KOHOUrypauusa elcb37845bbf/index.htm
aTomoB
2 Meproanyeckuii 3aKoH n 1 0 0 http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-

MNepuogmnyeckas cuctema
XUMKUYECKMX anemeHnTos [. U.
MeHaeneesa, nx cBA3b C
COBpPEMEHHOM Teopue
CTPOEHMA aTOMOB

7e24-3658ecc547b7/index.htm



http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/2dde89f6-f095-3b1e-6480-f0c9cf6a9c8f/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/075d50d0-7cb2-d3a0-14e0-78d958f59d2c/index.htm
http://files.school-collection.edu.ru/dlrstore/af86b986-b5b8-d0e6-c6ad-e191b7c355eb/index.htm
http://files.school-collection.edu.ru/dlrstore/af86b986-b5b8-d0e6-c6ad-e191b7c355eb/index.htm
http://files.school-collection.edu.ru/dlrstore/af86b986-b5b8-d0e6-c6ad-e191b7c355eb/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm

3aKOHOMEpPHOCTU U3MEHEHUA
CBOMCTB XMMUYECKNX
3N1EMEHTOB U UX COeAUHEHWN
no rpynnam u nepnoaam.
3HayeHue nepmuogmyecKoro
3aKOHa N CUCTeMbI XUMUNYECKUX
anemenToB [.U. MeHgeneesa B
Pa3BUTUN HAYKU

http://files.school-collection.edu.ru/dIrstore/cbab07da-75ec-4c0c-

7e24-3658ecc547b7/index.htm

CtpoeHue BeLLecTBa.
Xumunyeckas cBAsb, €€ Buabl;
MexaHM3mbl 06pasoBaHUs
KOBA/IEHTHOWM CBA3M.
BopopoaHas ceAsb

.http://files.school-collection.edu.ru/dIrstore/0df62d3d-6faf-46fb-dbb5-
862ae0b9a9d5/index.htm

BaneHTHOCTD.
DNeKTPoOTPMLATENBHOCTD.
CreneHb okncneHua. BewecTsa
MOJIEKYNAPHOTO U
HEMONEKYNAPHOro CTPOEHUA

.http://files.school-collection.edu.ru/dIrstore/0df62d3d-6faf-46fb-dbb5-
862ae0b9a9d5/index.htm

MoHATWe 0 AncnepcHbIX
cnucTemax. MCTUHHbIE 1
KONNOUAHbIE PacTBOPbI.
MaccoBasn fons BewecTsa B
pacTBope

http://files.school-collection.edu.ru/dIrstore/2a5cfa07-071c-cff4-508d-

c16flc0adb53/index.htm http://files.school-

collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-

261cbe043190/index.htm http://files.school-

collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-

8523ddbccle8/index.htm

Knaccuoumkauma n
HOMEHKNaTypa
HEOPraHWYECKNX COeANHEHWA.
leHeTMYecKas CBA3b
HEOpPraHWYEeCKNX BELLECTB,
Pa3/INYHbIX KNAaccoB

http://files.school-collection.edu.ru/dIrstore/64e9fd5e-e6d4-9c25-6f69-

62c7ee4cfef0/index.htm

MpaKTnyeckas pabota No 1.
«BnnaHmne pasnnyHbIxX
$aKTOpOB Ha CKOPOCTb
XMMUYECKON peaKkumnm»



http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/2a5cfa07-071c-cff4-508d-c16f1c0adb53/index.htm
http://files.school-collection.edu.ru/dlrstore/2a5cfa07-071c-cff4-508d-c16f1c0adb53/index.htm
http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/64e9fd5e-e6d4-9c25-6f69-62c7ee4cfef0/index.htm
http://files.school-collection.edu.ru/dlrstore/64e9fd5e-e6d4-9c25-6f69-62c7ee4cfef0/index.htm

9 Knaccudukaumsa Xummnyeckmx http://files.school-collection.edu.ru/dlrstore/c522a4f2-20e4-c15b-
peakuuii B HeopraHU4YecKom un 3543-acad60b247a3/index.htm http://files.school-

OpPraHUYecKom XMMUK. 3aKOH collection.edu.ru/dIrstore/df4c9950-6530-5e4e-edd5-

COXPaHEeHMA MacChl BELLLECTB; 74824ed44d16/index.htm http://files.school-

3aKOH COXpaHeHUs U collection.edu.ru/dlIrstore/3707d1a9-5056-94f-c2b0-

npeBpaLLeHNs SHepPrum npu 64a30553f74f/index.htm http://files.school-

XMMUYECKUX peaKLmax collection.edu.ru/dIrstore/cdb56610-7c7b-1019-cd2e-
3lecabb86582/index.htm http://files.school-
collection.edu.ru/dIrstore/4ccdd94e-5ed4-cc69-e828-
a72121f87762/index.htm

10 | CKopocCTb peaKumu. 1. http://files.school-collection.edu.ru/dIrstore/d71f293e-16d1-
ObpaTtumble peakLmu. 974d-7b89-43a7eae8c7fa/index.htm
XMmMmunyeckoe paBHoBecue 2. http://files.school-collection.edu.ru/dIrstore/b40c134e-f065-
1ca4-960d-5d7780bd6a99/index.htm
3. http://files.school-collection.edu.ru/dIrstore/2789210e-24cd-
803f-bc4e-1c6518a2ea62/index.htm
4. http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-
7e5c-ab90-f684a2e84529/index.htm
5. http://files.school-collection.edu.ru/dIrstore/a452932d-e048-
14c0-6101-ffe2de3e6d34/index.htm
6. http://files.school-collection.edu.ru/dIrstore/74395740-8615-
0a95-5a13-d9086217c1b8/index.htm
11 | dnekTponamnTmyeckasn 1http://files.school-collection.edu.ru/dIrstore/2a5cfa07-071c-cff4-
aunccoumaumsa. NMoHATHe O 508d-c16flcO0adb53/index.htm 2. http://files.school-

BOAOPOAHOM nokasartene (pH) collection.edu.ru/dlIrstore/926b56c4-94fc-936b-a27a-

pacteBopa. Peakumnm MOHHOIo 261cbe043190/index.htm

obmeHa. M'mgponus 3. http://files.school-collection.edu.ru/dIrstore/10387e61-de5e-

OPraHUYecKux u a32d-b1f1-8523ddbccle8/index.htm

HeopraHWYeCcKMX BELLLeCTB

12 | OKkucauTenbHo- http://files.school-collection.edu.ru/dIrstore/bal7cd66-96cf-ccc5-7e90-

BOCCTAaHOBUTE/IbHbIE peaKLuu.
MoHsATHe 06 anekTponmse
pacniaBoB M PAcTBOPOB coJiel

79047dfc6bf5/index.htm



http://files.school-collection.edu.ru/dlrstore/c522a4f2-20e4-c15b-3543-acad60b247a3/index.htm
http://files.school-collection.edu.ru/dlrstore/c522a4f2-20e4-c15b-3543-acad60b247a3/index.htm
http://files.school-collection.edu.ru/dlrstore/df4c9950-6530-5e4e-edd5-74824ed44d16/index.htm
http://files.school-collection.edu.ru/dlrstore/df4c9950-6530-5e4e-edd5-74824ed44d16/index.htm
http://files.school-collection.edu.ru/dlrstore/df4c9950-6530-5e4e-edd5-74824ed44d16/index.htm
http://files.school-collection.edu.ru/dlrstore/3707d1a9-5056-e94f-c2b0-64a30553f74f/index.htm
http://files.school-collection.edu.ru/dlrstore/3707d1a9-5056-e94f-c2b0-64a30553f74f/index.htm
http://files.school-collection.edu.ru/dlrstore/3707d1a9-5056-e94f-c2b0-64a30553f74f/index.htm
http://files.school-collection.edu.ru/dlrstore/cdb56610-7c7b-1019-cd2e-31ecabb86582/index.htm
http://files.school-collection.edu.ru/dlrstore/cdb56610-7c7b-1019-cd2e-31ecabb86582/index.htm
http://files.school-collection.edu.ru/dlrstore/cdb56610-7c7b-1019-cd2e-31ecabb86582/index.htm
http://files.school-collection.edu.ru/dlrstore/4ccdd94e-5ed4-cc69-e828-a72121f87762/index.htm
http://files.school-collection.edu.ru/dlrstore/4ccdd94e-5ed4-cc69-e828-a72121f87762/index.htm
http://files.school-collection.edu.ru/dlrstore/4ccdd94e-5ed4-cc69-e828-a72121f87762/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/b40c134e-f065-1ca4-960d-5d7780bd6a99/index.htm
http://files.school-collection.edu.ru/dlrstore/b40c134e-f065-1ca4-960d-5d7780bd6a99/index.htm
http://files.school-collection.edu.ru/dlrstore/2789210e-24cd-803f-bc4e-1c6518a2ea62/index.htm
http://files.school-collection.edu.ru/dlrstore/2789210e-24cd-803f-bc4e-1c6518a2ea62/index.htm
http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-7e5c-ab90-f684a2e84529/index.htm
http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-7e5c-ab90-f684a2e84529/index.htm
http://files.school-collection.edu.ru/dlrstore/a452932d-e048-14c0-6101-ffe2de3e6d34/index.htm
http://files.school-collection.edu.ru/dlrstore/a452932d-e048-14c0-6101-ffe2de3e6d34/index.htm
http://files.school-collection.edu.ru/dlrstore/74395740-8615-0a95-5a13-d9086217c1b8/index.htm
http://files.school-collection.edu.ru/dlrstore/74395740-8615-0a95-5a13-d9086217c1b8/index.htm
http://files.school-collection.edu.ru/dlrstore/2a5cfa07-071c-cff4-508d-c16f1c0adb53/index.htm
http://files.school-collection.edu.ru/dlrstore/2a5cfa07-071c-cff4-508d-c16f1c0adb53/index.htm
http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
http://files.school-collection.edu.ru/dlrstore/926b56c4-94fc-936b-a27a-261cbe043190/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/10387e61-de5e-a32d-b1f1-8523ddbcc1e8/index.htm
http://files.school-collection.edu.ru/dlrstore/ba17cd66-96cf-ccc5-7e90-79047dfc6bf5/index.htm
http://files.school-collection.edu.ru/dlrstore/ba17cd66-96cf-ccc5-7e90-79047dfc6bf5/index.htm

13 | KoHTponbHana paboTa no
pasgeny «TeopeTmyeckue
OCHOBbI XUMUW»
14 | MeTannbl, X NONOXKEHUE B 1. http://files.school-collection.edu.ru/dIrstore/3403595d-002e-
Mepuogmyeckon cucteme bael-dd2e-9cfe4275bf5b/index.htm
XUMUYECKUX anemeHTos [. U. 2. http://files.school-collection.edu.ru/dIrstore/4e97217d-c738-
MeHaeneesa 1 0cCobeHHOCTH bd45-9497-1105837b958f/index.htm
CTpoeHun atomos. Ob6uime 3. http://files.school-collection.edu.ru/dIrstore/63314adf-225f-
¢dm3mMYeckne cBomncTBa 5f88-62a2-6ae8fefad2cf/index.htm
MeTannos 4. http://files.school-collection.edu.ru/dlrstore/04141a12-4446-
84ea-62fd-24bfd687d010/index.htm
5. http://files.school-collection.edu.ru/dIrstore/9718b150-f9d6-
054f-b067-18d4cbe1888d/index.htm
6. http://files.school-collection.edu.ru/dlrstore/071e7152-156¢-
edf1-3fel1-f52d09f94462/index.htm
15 | CnnaBbl MeTannos. . http://files.school-collection.edu.ru/dIrstore/4e97217d-c738-bd45-
DNEeKTPOXMMUYECKMI pAL, 9497-1105837b958f/index.htm
HanpAXeHU MeTanios
16 | Xvmunyeckue ceoicTea 1. http://files.school-collection.edu.ru/dlrstore/5fa72747-d0e4-
BaXKHENLINX METaNNoB 807f-8ca3-227c1bdd2908/index.htm
(HaTpuit, Kanuit, Kanbuuii, 2. http://files.school-collection.edu.ru/dIrstore/46ec0f24-9af7-
MarHui, anloMUHUIA) 1 nX 828f-af69-56842e54bed7/index.htm
coeguHeHUN 3. http://files.school-collection.edu.ru/dIrstore/d7cd7fe0-4470-
4ec6-6066-bdbdda0ad4e00/index.htm
4. http://files.school-collection.edu.ru/dlrstore/9572bc10-3b5f-
1616-e04f-50193157bc66/index.htm
5. http://files.school-collection.edu.ru/dIrstore/5ab80a27-9b72-
66df-31dd-1a8c318154e8/index.htm
6. http://files.school-collection.edu.ru/dIrstore/59albad3-0fb5-
23b4-5916-fc27e135aeaf/index.htm
17 | Xumunyeckne cBomcTBa Xpoma, . http://files.school-collection.edu.ru/dIrstore/4e€97217d-c738-bd45-
Mean N NX cCoeguHEHNM 9497-1105837b958f/index.htm
18 | Xumwuueckune cBOMCTBA LMHKa, 1. http://files.school-collection.edu.ru/dIrstore/a1337a04-a2fb-

»Kesiesa n UX coeguHeHNM

d1d2-daaf-f78f7369049f/index.htm



http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/63314adf-225f-5f88-62a2-6ae8fefa42cf/index.htm
http://files.school-collection.edu.ru/dlrstore/63314adf-225f-5f88-62a2-6ae8fefa42cf/index.htm
http://files.school-collection.edu.ru/dlrstore/04141a12-4446-84ea-62fd-24bfd687d010/index.htm
http://files.school-collection.edu.ru/dlrstore/04141a12-4446-84ea-62fd-24bfd687d010/index.htm
http://files.school-collection.edu.ru/dlrstore/9718b150-f9d6-054f-b067-18d4cbe1888d/index.htm
http://files.school-collection.edu.ru/dlrstore/9718b150-f9d6-054f-b067-18d4cbe1888d/index.htm
http://files.school-collection.edu.ru/dlrstore/071e7152-156c-edf1-3fe1-f52d09f94462/index.htm
http://files.school-collection.edu.ru/dlrstore/071e7152-156c-edf1-3fe1-f52d09f94462/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/5fa72747-d0e4-807f-8ca3-227c1bdd2908/index.htm
http://files.school-collection.edu.ru/dlrstore/5fa72747-d0e4-807f-8ca3-227c1bdd2908/index.htm
http://files.school-collection.edu.ru/dlrstore/46ec0f24-9af7-828f-af69-56842e54bed7/index.htm
http://files.school-collection.edu.ru/dlrstore/46ec0f24-9af7-828f-af69-56842e54bed7/index.htm
http://files.school-collection.edu.ru/dlrstore/d7cd7fe0-4470-4ec6-6066-bdbdda0a4e00/index.htm
http://files.school-collection.edu.ru/dlrstore/d7cd7fe0-4470-4ec6-6066-bdbdda0a4e00/index.htm
http://files.school-collection.edu.ru/dlrstore/9572bc10-3b5f-1616-e04f-50193157bc66/index.htm
http://files.school-collection.edu.ru/dlrstore/9572bc10-3b5f-1616-e04f-50193157bc66/index.htm
http://files.school-collection.edu.ru/dlrstore/5ab80a27-9b72-66df-31dd-1a8c318154e8/index.htm
http://files.school-collection.edu.ru/dlrstore/5ab80a27-9b72-66df-31dd-1a8c318154e8/index.htm
http://files.school-collection.edu.ru/dlrstore/59a1bad3-0fb5-23b4-5916-fc27e135aeaf/index.htm
http://files.school-collection.edu.ru/dlrstore/59a1bad3-0fb5-23b4-5916-fc27e135aeaf/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/4e97217d-c738-bd45-9497-1105837b958f/index.htm
http://files.school-collection.edu.ru/dlrstore/a1337a04-a2fb-d1d2-daaf-f78f7369049f/index.htm
http://files.school-collection.edu.ru/dlrstore/a1337a04-a2fb-d1d2-daaf-f78f7369049f/index.htm

2. http://files.school-collection.edu.ru/dIrstore/9d3df838-d4d4-
c17b-be58-7558b90c827d/index.htm

3. http://files.school-collection.edu.ru/dIrstore/2fce814d-5341-
9608-d94f-d8bbd94822b3/index.htm

4. http://files.school-collection.edu.ru/dlrstore/4aadd51f-5e9f-
5429-312e-62c73127194c/index.htm

5. iles.school-collection.edu.ru/dIrstore/328025e1-a196-e0d5-
3524-f28eba00f451/index.htm

6. http://files.school-collection.edu.ru/dIrstore/749b9930-7752-
9478-c886-de0b13a7794c/index.htm

7. http://files.school-collection.edu.ru/dIrstore/88acbaf5-92dc-
5310-dc5a-8470d3a7bd5a/index.htm

19 | MNpaKtnyeckas pabota Ne 2.
"PeweHne
3KCNEepMMEHTa/IbHbIX 33434 Mo
Teme «MeTannbi»"
20 | HemeTansbl, X NOMOXKEHNE B 1. http://files.school-collection.edu.ru/dlrstore/bead8602-ad9f-
Mepuoamnyeckoli cucteme ee28-499e-541222920c68/index.htm
XMMUYECKUX anemeHToB . U. 2. http://files.school-collection.edu.ru/dIrstore/6350fa30-2229-
MeHaeneesa n ocobeHHoOCTH 9816-a557-cfd1f53489ed/index.htm
CTPOEHUA aTOMOB
21 | dusmyecKmne cBOIACTBA http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-
HemeTannos. Annotponua b8b0-6e8a5570ffd9/index.htm http://files.school-
HemeTannos (Ha Nnpumepe collection.edu.ru/dIrstore/c90b7e4a -ece0-1df5-2e83-
Kucnopoaa, cepsbl, dochopa n 66ce2d07ae9d/index.htm http://files.school-
yrnepopaa) collection.edu.ru/dIrstore/0a22315c-8aad-c506-5565-
cb501f201476/index.htm
22 | XMmmM4yecKkue CBOIMCTBa http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-

rafioreHos, cepbl U UX
coeaAnHEHNN

0Oe3a-alcd26d56d67/23533/?interface=teacher&class=50&subject=31
http://files.school-collection.edu.ru/dIrstore/41ca7al5-5fca-abab-b319-
cb03db4521c7/index.htm http://files.school-
collection.edu.ru/dIrstore/3e6b77cf-8fff-882a-d3c3-
c50221c6eba9/index.htm http://files.school-



http://files.school-collection.edu.ru/dlrstore/9d3df838-d4d4-c17b-be58-7558b90c827d/index.htm
http://files.school-collection.edu.ru/dlrstore/9d3df838-d4d4-c17b-be58-7558b90c827d/index.htm
http://files.school-collection.edu.ru/dlrstore/2fce814d-5341-9608-d94f-d8bbd94822b3/index.htm
http://files.school-collection.edu.ru/dlrstore/2fce814d-5341-9608-d94f-d8bbd94822b3/index.htm
http://files.school-collection.edu.ru/dlrstore/4aadd51f-5e9f-5429-312e-62c73127194c/index.htm
http://files.school-collection.edu.ru/dlrstore/4aadd51f-5e9f-5429-312e-62c73127194c/index.htm
http://files.school-collection.edu.ru/dlrstore/749b9930-7752-9478-c886-de0b13a7794c/index.htm
http://files.school-collection.edu.ru/dlrstore/749b9930-7752-9478-c886-de0b13a7794c/index.htm
http://files.school-collection.edu.ru/dlrstore/88acbaf5-92dc-5310-dc5a-8470d3a7bd5a/index.htm
http://files.school-collection.edu.ru/dlrstore/88acbaf5-92dc-5310-dc5a-8470d3a7bd5a/index.htm
http://files.school-collection.edu.ru/dlrstore/bead8602-ad9f-ee28-499e-54f222920c68/index.htm
http://files.school-collection.edu.ru/dlrstore/bead8602-ad9f-ee28-499e-54f222920c68/index.htm
http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-cfd1f53489ed/index.htm
http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-cfd1f53489ed/index.htm
http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm
http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm
http://files.school-collection.edu.ru/dlrstore/c90b7e4a
http://files.school-collection.edu.ru/dlrstore/c90b7e4a
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=teacher&class=50&subject=31
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/23533/?interface=teacher&class=50&subject=31
http://files.school-collection.edu.ru/dlrstore/41ca7a15-5fca-abab-b319-cb03db4521c7/index.htm
http://files.school-collection.edu.ru/dlrstore/41ca7a15-5fca-abab-b319-cb03db4521c7/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm

collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-
31362f6a488c/index.htm

23 | Xumunyeckume cBOMCTBA a30Ta, http://files.school-collection.edu.ru/dIrstore/bdc5b4c4-2e39-2b26-
docodpa n nx coegmHeHUi 21a9-c13bb247ee81/index.htm http://files.school-
collection.edu.ru/dIrstore/c739e753-ecdd-db99-7b9f-
29c205abeb99/index.htm http://files.school-
collection.edu.ru/dlIrstore/e0699f11-1c29-e9b9-8350-
013b6eaed72b/index.htm http://files.school-
collection.edu.ru/dIrstore/18ea622e-99f3-bf2d-6abb-
2e9a966a6dc9/index.htm
24 | XMmmnuyeckue cBoicTBa http://files.school-collection.edu.ru/dIrstore/ee05d9e6-4b54-4cel-
yrnepoaa, KpemHua n nx f06e-651ce04f6662/index.htm http://files.school-
coeanHeHu collection.edu.ru/dIrstore/c83ad67b-fcaa-e762-a640-
dc7929650029/index.htm
25 | MpumeHeHMe BaXKHEeNLINX http://files.school-collection.edu.ru/dlrstore/d525a134-d32c-1a22-
HEeMeTaINI0B N UX COeAUHEHN b1bb-5cbf9a392f09/index.htm
26 | Ob6obLleHne U cuctemaTnsauma
3HaHMK No Teme
«HemeTannbi». BbluucaeHus no
YPaBHEHUAM XMMMUYECKUX
peakumii 1 TepMoXMMMYEcKmne
pacyéTobl
27 | NpakTnyeckaa pabota Ne 3.
«PeweHne
3KCNEePUMEHTa/IbHbIX 334a4 No
Teme "Hemetannbl"»
28 | KoHTponbHas paboTta no tTemam
«MeTtannbi» n «HemeTtannbi»
29 | HeopraHuyeckue n 1. http://files.school-collection.edu.ru/dIrstore/c522a4f2-20e4-

opraHn4yeckune KUCNoThbl.
HeopraHuyeckue u
OopraHn4yeckme oCHoBaHUA

c15b-3543-acad60b247a3/index.htm

2. http://files.school-collection.edu.ru/dIrstore/df4c9950-6530-
5e4e-edd5-74824ed44d16/index.htm

3. http://files.school-collection.edu.ru/dIrstore/3707d1a9-5056-
€94f-c2b0-64a30553f74f/index.htm 4http://files.school-



http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
http://files.school-collection.edu.ru/dlrstore/bdc5b4c4-2e39-2b26-21a9-c13bb247ee81/index.htm
http://files.school-collection.edu.ru/dlrstore/bdc5b4c4-2e39-2b26-21a9-c13bb247ee81/index.htm
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AmdoTepHble HeopraHMJeckue
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Ponb xumnn B obecneyeHmnu
3KON0TMYECcKOon,
3HEepPreTMYeCcKom 1 NULLEBONM
6e3onacHOCTH, pas3BUTUU
MeaNLMHbI
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MpeacTtaBneHma 06 o6LWmUX
HaYYHbIX MPUHLMMNAX
NPOMbILIZIEHHOTO NOJYyYeHUs
BaXKHEWLLMX BELLECTB
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UTorosoe TecTuposaHue
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Xummna 1 300poBbe HesnoBeka

o
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OBLLUEE KO/ITMYECTBO HYACOB MO
MPOrPAMME

34



http://files.school-collection.edu.ru/dlrstore/cdb56610-7c7b-1019-cd2e-31ecabb86582/index.htm
http://files.school-collection.edu.ru/dlrstore/cdb56610-7c7b-1019-cd2e-31ecabb86582/index.htm
http://files.school-collection.edu.ru/dlrstore/4ccdd94e-5ed4-cc69-e828-a72121f87762/index.htm
http://files.school-collection.edu.ru/dlrstore/4ccdd94e-5ed4-cc69-e828-a72121f87762/index.htm
http://files.school-collection.edu.ru/dlrstore/cdb56610-7c7b-1019-cd2e-31ecabb86582/index.htm
http://files.school-collection.edu.ru/dlrstore/cdb56610-7c7b-1019-cd2e-31ecabb86582/index.htm
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/
http://files.school-collection.edu.ru/

		2024-08-30T12:04:12+0300
	Галичанина Вера Васильевна
	я подтверждаю этот документ




