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PABOYASA ITPOT'PAMMA
yueoHoro npeamera «XUMMUS 6a30BbIi YPOBEHD)

st ooygaromumxest 10-11 kmaccon



MNOSCHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBaHus
yueOHOoro mnpeaMera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOkKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOy4eHHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yaebHoro npeamera « Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyanbHbie nosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
COZIepKaHUs, PE3yJIbTAaTOB OOydYeHHWS M TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHocTH. OHO CIY)XUT 3aBEPIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO oOOpa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBI0 W TPUPOTHON cpeae. Peammsyercss xummueckoe oOpa3oBaHUE
o0ydJaronmxcs Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHME M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHMHUU € Y4ETOM chenuduKd HAayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM J>KM3HU OOIIECTBa, a TaKXKe C y4E€TOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEepUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMU 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJACHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CcTajna
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa Ha pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSIMUA W NPUHIMIIAMH CPEAHETO OOIIETo
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O WM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWHN MO0 HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckoll XWMHUU NOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIIUH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUECKHE CBEIACHHS O BEIIEeCTBAaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TOHATh MCTOPHUYECKOEe H3MEHEeHHEe (YHKUMHA 3TOT0 3aKkoHa — OT
00o01IaromIeit 10 0ObACHSIOMEN U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kiaccoB
JIIEMEHTAMH COJEP)KAHMS, WMEIOIIMMHU KYJbTYPOJOTHYECKH W IMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAlOT €€ pOJib B IIO3HABATEIBHOM MU IIPAKTUYECKOMN
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUId TONOJIHEHUS 3HaHUM, pEelIeHUs HWHTEUIEKTYaJbHbIX U
AKCIEPUMEHTAIIbHBIX HMCCIEA0BaTeNIbCKUX 3a4a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsSD» ~ JAHHOTO  YPOBHS  M3YYEHMSl OpPUEHTHUPOBAaHO  Ha
dopMupoBaHUE y OOYyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
¢unocopckux uaed, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUM MYTEM SKCHEPUMEHTA U
pelleHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
TaK)Ke MpoOJieM cOepexeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICIICHUIO
COJIlEp’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaiOT (OPMUPOBAHME
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JCSATENbHOCTU: PpEIICHUA NpoOsieM, TOHUCKAa, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU
XUMHH.

B npaktuke npemnogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusl, MPU ONPEACIICHUN
COZIEpKATEJIbHONM XAapaKTEPUCTUKU IEJIed W3Yy4YeHUs NIpeIMETa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOAXOJ K OIPEACIICHUIO LEIIEU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEISIMH H3YYCHHS TpEeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XHMMHYECKHX 3HAaHUHA KaKk BaKHEHIIen
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOGHHWE M TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHUA U CTAHOBJICHUS,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro OOpalIeH s C BEECTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YeHUs
npeaMeTa B mporpaMMe 1Mo XUMUW YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoanus. CerogaHs B
MpErNoJlaBaHy  XWUMHU B OOJIBIICH  CTETEHW  OTHAETCA  MPEINOYTCHHE
NPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHW3aIliy, BIAICIOIICTO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS WX B PEANbHOU KU3HU
JUTSL peIIeHUs TPaAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHUE MPUOOPETAIOT TAaKKUE LIEIH U 3aJ1a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBA3AHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAYCHWE [JISi PA3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaINH,
HEOOXOJUMBIX Ui TPUOOPETCHHsI OMbITa JAESATEIBbHOCTH, KOTOpas 3aHUMacT
BaXHO€ MECTO B TMO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HINN
DKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEeJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX
CHOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOJIH30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU H
HAYYHO-TTOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJICP)KAHUS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIbHOTO MPUPOJIONOIB30BaHNUs, IOTIOHEHUS SHEPIeTUYECKUX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
UCTIOJIB30BAaHUSI TOJNYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSMHU.

B yueOnom mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEAMETHOHN oOnactu «EcTecTBeHHO-HAyIHBIC
IPEIMETHD.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hepenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUS OPraHUYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHbIE TTo10)KeHHS. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYECKHUX BeElIeCTB. [ oOMoJnorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPTaHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHEe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYenue u npumeneHue. TOKCUUHOCTH



apeHoB. ['eHeTmyeckas CBs3b MEXKIY YIJIEBOAOPOAAMH, NPUHAMISKAIIMMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTalUTU4YeCKuil), mnuposn3. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMy IUIaCTMAcC, KAaydyyKOB W PE3HHbI, KOJUIEKUIUU
«Hepts» u  «Yromap», MOAENIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIICCTB WIIH MPOTYKTOB PEAKIIHH ).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakllds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHneHnne rauiepruHa u STUIICHTIIUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, —aleTalbIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJACTABUTENM BBICHIMNX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiaccH(UKANUg ~ yIIeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [ roko3a — mpocTelmmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3WYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJAEWUCTBHE C
ruapokcugom Menu(Il), oxucienue ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. @otocunte3. OpykTo3a Kak H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C MOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJcHUE, HAOIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rugapokcuiom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJICHUE NMPAKTUUECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brluucienuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MIJIM MPOAYKTOB PEAKIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa O€IKOB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OEKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanms MeXnpeaMETHBIX CBSI3€U IPU U3YYECHUU OPTaHUYECKOW XHUMUU B
10 kiacce OCYLIECTBISETCA YEpPe3 HCIOJb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBJISIOIIMUXCA CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH ()aKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aTroM, DJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE TOPOABI, IOJE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
VICKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M [lepuoanueckor CUCTEMBI
xuMuueckux anemMeHtoB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCMHEHNN. Howmenxknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIe U cliadbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. U.
MeHneneeBa», W3ydeHHE MOJIETCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3IoKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAJIBHOTO MHAMUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
IPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIXx (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C HMCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandeckor  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) W MX  COCAUHEHUM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. 1lonoxxenne meramnos B [leproanueckon cucremMe XMMHYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTATLHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHbIE pEeaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaqn.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W MHINEBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BAHUS NPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXIpeAMETHBIX  CBsA3€d TpPU  HU3YyYCHUM  OOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, YHEPIrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIE TOPOJIBI, TTOJIE3HBIE MCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUAaJOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMETHbIM). HayuyHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
NEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOTO Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTHU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIbHOCTH TMpPU CO3AAHHUH
y4eOHBIX MPOEKTOB, PEIICHUWH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) naTPHOTHYECKOT0 BOCITUTAHNS:

[EHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHSI HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHUKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMS,;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMro/ieHusT TMpaBuil 0e30MacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHUSA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMPHUBBIUEK (YIOTpeOIeHus
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHUU MPAKTUUECKHX 3a/ad
COLIMAJIbHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTUUECKOMY U3YUYEHHIO MPOGEeCcCuil pa3TuvyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3WPOBATH HEOIArONMPUSTHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U MPEIOTBPAILATD HUX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIEM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUAIbHON KYJIBTYPbI, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
IKOJIOTUYECKOM ©O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHHM YCIOBUMN
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJTy4yaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHUM OKPYXAIOIIero Mupa u
IPOUCXOSAIINX B HEM MU3MEHEHUN, YMEHHUS J1eJaTh 000CHOBAaHHbBIE 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHBIX cepax mpodhecCuoHaTbHON
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHelUpUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HAayYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKAaTUBHBIMH W  PETyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LU JCSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MIOCTABICHHBIMU LIEJISIMU;

MCIMOJIB30BaTh MPHU OCBOCHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHATHS JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPaCCYXIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEeCKas (opmyna, ypaBHECHHUE XUMHYECKOU
peakMy — TMpU PElICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
IPUMEHSTh Ha3BaHHBIE MOJENIbHbIEC NIPE/ICTABIICHUS ISl BBISBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIUPOBATh 3aMPOCHl U MPUMEHSATh PA3JTMYHBIE METOJbI MPU TOUCKE H
orbope wuH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4K;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMBbIX BEIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyIUpPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3aJad, BBIOMpaTh HauOoliee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



npupoabl, B (QOPMUPOBAHWM MBINUICHUS ©  KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM JIsl peIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTMOJIATalolue TMOHATHS (XUMHYECKH 3JEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH 0O0BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KallUe COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI $3BIK XWMHHW; MHUPOBO33PCHUECKHE 3HAHUS,
JeKale B OCHOBE IMOHUMAaHHS TNPUYMHHOCTH MU CUCTEMHOCTH XHUMHUYECKUX
ABJICHUHM, (AKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU Ba)XKHEWIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JEATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIIATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OINMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
M3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJIEHKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiaEHHOMY
KJIacCy/Tpynme COeIWHEHUN (yriIeBOJIOPOAbI, KHCIOPOA U a30TCOAECpIKaIlue
COCIMHEHUS, BBICOKOMOJEKYJSPHBIE COCAMHEHMs), [aBaTb UM Ha3BaHUS IO
cucrteMatnuecko HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OPraHUYEeCKUX BEUIECTB (ITHJIEH, MPOINUJIECH, AalleTHJICH,
ATUICHTIIUKOJb, TIUIEPUH, (EeHom, GopManabAerull, aleTalbIerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAsS KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxmaJ, LeJUII0I03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSTH TIOJOXKECHUS TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJICH, MPOMWJIEH, alleTUJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMUYECKHX PpEaAKIHil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB epepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIIOJIb3YeMbIX B XHUMHHU TIPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PEIICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHNMYECKUX BEIIECTB MPY HATPEBaHUH, MIOJTyUYCHHE
THJIEHA M W3yYE€HHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIC PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOMU
undopmaruu, aTepuer u apyrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  CcOOMIOAaTh  TMpaBWiIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXpAaHEHHS CBOETrO 3J0POBBS U OKpY)KAIOIIEeW MPHUPOJHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMasi cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACUCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX ¥ CHA0OBUASIIUX OOYYaIOIUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B ITIO3HAHUU SBJICHUUN
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KkOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl XUMHUYECKUX  PEAKUHUM, PacCTBOpP, DJIEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
IEKTPOJIMTHYECKON Jaucconanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XHUMHUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XHUMHYECKHX SIBICHUH, (PAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHMUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAaHHOCTh YMEHUH BBISABISITH XapaKTEPHBIC MPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS NpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus: (HOpMys BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. V. MenneneeBa, UCHoOJIb3ys TMOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTanuy, «9HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
10 TIEpUoIaM | rpyimmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEIIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
peaKIMK, Y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMeHa, y4nUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLMHU UAYT JO KOHIIA,;



chOpMHUPOBAaHHOCTh YMEHUW TPOBOAMTH PEAKIUHU, MOATBEPKAAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MyTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMK OT Pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHU XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHS C HCIIOJb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBUiia MOIb30BAHUS XUMUUYECKON
NOCYJI0O M J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMHU 1O BBINOJIHEHUIO Ja0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBINOJHATH XUMHUYECKUN
IKCIEPUMEHT (Pa3/0oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJICHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu MOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha cyibdar-, kapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJa4 IO
temaM «Metamis» U «HemeTasisl») B COOTBETCTBHM C IMpaBUJIAMU TEXHUKU
0€30MacHOCTH MPpU 0OpaIlleHUH C BEIIECTBAMH U J1TA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIUX pPEAKIU W (OpMYyIUpOBATh BBIBOJBI Ha OCHOBE
3THUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MacCOBOMU
KOMMYHUKaIuu, IHTepHEeT u ApyTrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  CcOOMIOAaTh  TMpaBWiIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA XKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazatens [IJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronumxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX ITO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Koan4yecTBO 4acos

HaumeHoBaHue pa3/iesioB U TeM JyeKTpOHHBbIe (LM pPOBbIE)
Ne ni/m Kontpoabnbie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTsbI padoThI
Pa3nes 1. Teopernueckue 0OCHOBBI OPraHN4YeCKOH XUMUH
N http://files.school-
[IpenMer opraHnyecKoil XUMHUU. :
11 Teo CThoe S 3 0 0 collection.edu.ru/dlrstore/b6ac8e14-
. pus Tpv HUSL OPTaHUYECKUX 0687-43¢7-93b7-
coequHenuii A. M. Byrneposa d1f94b6987£/058.pdf
Uroro no pazgeny 3
Pa3nen 2. YraeBonopoabt
http://files.school-
1 [IpenenbHbie YrieBOAOPOIBI — ) 0 0 collection.edu.ru/dlrstore/b6ac8e14-
’ aJTKaHbI 0e87-43¢7-93b7-
d1f94b6987£t/058.pdf
http://files.school-
HenpenenbHbie yrieBogopob: collection.edu.ru/dlrstore/48d37322-
2.2 6 0 1
aJIKCHBI, aJIKaAUCHBI, aIKUHBI 6b00-42¢2-a77d-
415241097¢73/4_3.pdf
http://files.school-
23 A « 5 0 0 collection.edu.ru/dlrstore/c22fda03-
. poMaTHYECKUE yriaeBOAOPOIbI 26d9-4460-827d.-
0b6429711e74/_2.html
http://files.school-
IIpupoaHbIE HICTOYHUKHU collection.edu.ru/dlrstore/c22fda03-
2.4 3 1 0
YIII€BOAOPOAOB M UX IepepadoTka a6d9-4469-827d-
0b6429711e74/ 2.html
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Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
http://files.school-
collection.edu.ru/dlrstore/b6ac8e14-
3.1 Cruptel. ®enon 3 0687-43c7-93b7-
d1f94b69871/058.pdf
http://files.school-
39 Anbneruasl. KapOoHOBBIE KMCTIOTHI. 7 collection.edu.ru/dlrstore/bd92e872-
' CrioxHbIe 3QUPBI 8a79-41b1-b9d5-
42¢d108e3016/6_3.pdf
http://files.school-
33 S — 3 collection.edu.ru/dlrstore/95d6787b-
9db1-d96d-d048-f716f5¢10733/28-
29 04 2004.pdf
Uroro no pazgeny 13

Pa3nen 4. A3oTcoaepskaiiue opraHndecKue coeJUHEeHHUs

http://files.school-
collection.edu.ru/dlrstore/2416at94-

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 3 22¢9-11db-abbd-
0800200c9a66/ch10_01_09.jpg
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA
http://files.school-
collection.edu.ru/dIrstore/6d79abb1-
5.1 [Tmactmaccel. Kayuyku. Bonokna 2 73d8-47ad-b945-
bd732bdaaf08/073.pdf
Uroro no pazgeny 2



http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
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11 KIIACC

Ne

n/

Haumenon
aHue
pa3nesioB
U TeM
nporpamMmm
bI

KoanuyecTBO 4acos

Bce
ro

KonTtpoa
bHbIE
padoThI

IIpakTHye
CKHe
padoThI

JuekTpoHHBbIe (LM (pOoBHIE) 00pa3oBaTeIbHbIE PeCYPChI

Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH

1.1

Crpoenue
aTOMOB.
[Tepuoanue
CKHi 3aKOH
Hu
Ilepuonuue
cKas
cHCTEeMa
XHUMHYCCKH
X
3JIEMECHTOB
H. .
MeHpeneeB
a

http://school-
collection.edu.ru/catalog/search/?text=%CF%ES5%F0%E8%EE%E4%E8%F7%ES5%F1%E

A%E8%EY+%E7%E0%EAY%EEY%ED submit=%CD%E0%E9%F2%ES interface=catalog

1.2

Crpoenue
BElIEeCTBA.
MHuoroo6p
asue
BELIECTB

http://school-collection.edu.ru/catalog/search/?text=%F0%EQ0%F 1%F2%E2%EE%F0%FB
submit=%CD%E0%E9%F2%ES interface=catalog

1.3

XUMHAYECK

http://school-



http://school-collection.edu.ru/catalog/search/?text=%CF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E9+%E7%E0%EA%EE%ED%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%CF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E9+%E7%E0%EA%EE%ED%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%CF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E9+%E7%E0%EA%EE%ED%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F1%F2%E2%EE%F0%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F1%F2%E2%EE%F0%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5+%F0%E5%E0%EA%F6%E8%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog

1e peakiuu collection.edu.ru/catalog/search/?text=%F5%E8%ECY%E8%F7%ES5%F1%EA%E8%E5+%
FO0%ES5%EQ0%EAY%F6%E8%ER submit=%CD%E0%E9%F2%ES interface=catalog
Vitoro mo http://school-

13 collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%2
pasnery 0%F0%E5%E0%EA%F6%E88%ES interface=catalog context=all onpage=20 page=2
Pa3nesn 2. Heoprannyeckasi Xumust

http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB
2.1 MerTaisl 6 0 ; .
submit=%CD%E0%E9%F2%ES interface=catalog
Hemeramn http://school-
2.2 9 1 collection.edu.ru/catalog/search/?text=%ED%E5%EC%ES5%F2%E0%EB%EBY%FB
b submit="%CD%E0%E9%F2%ES interface=catalog
CBs3b
HEOpraHuy
73 €CKUX U ) 0 http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-81e8-
’ OpraHuuec d8cd05balf59/1007503A . htm
KUX
BEIIECTB
Hroro mo

17
pazneny
Pa3zgen 3. XuMus 1 :Ku3HbL

XUMHS U http:/files.school-collection.edu.ru/dlrstore/4d9871ca-cdOb-ca51-a0bb-5a04ec76ef43/38-
3.1 4 0
JKU3Hb 41 01 2008.pdf
Hroro mo 4
pazneny
OBIIEE
KOJIMYECTBO 14 )
YJACOB IIO
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http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5+%F0%E5%E0%EA%F6%E8%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5+%F0%E5%E0%EA%F6%E8%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%20%F0%E5%E0%EA%F6%E8%E8%20interface=catalog%20context=all%20onpage=20%20page=2
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%20%F0%E5%E0%EA%F6%E8%E8%20interface=catalog%20context=all%20onpage=20%20page=2
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%20%F0%E5%E0%EA%F6%E8%E8%20interface=catalog%20context=all%20onpage=20%20page=2
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-81e8-d8cd05ba1f59/1007503A.htm
http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-81e8-d8cd05ba1f59/1007503A.htm
http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-a0bb-5a04ec76ef43/38-41_01_2008.pdf
http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-a0bb-5a04ec76ef43/38-41_01_2008.pdf

IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KoymdecTBO yacoB
Ne JlaTa
KonTtpoasn IIpakTHyec
n/ Tema ypoka Bce H3yYeH DJIeKTPOHHbIE HU(PPOBBIE 00pa3oBaTe/bHbIE PecypChl
I ‘o HbIe KHe st
padoThI padoTsI
[Ipeamer
OpraHNu4eCcKOu
eé
MU, 1 0 0 05.09.2 http://school-collection.edu.ru/catalog/search/?tex
BO3HHUKHOBECHHE,
024
pa3BUTHE U
3HAUECHHE
Teopust crpoeHus
OpraHN4YeCKHUX
coenuHeHud A. M. .
. 1 0 0 12.09.2 http://school-collection.edu.ru/catalog/search/?tex
bytneposa, eé
024
OCHOBHBIE
MOJI0XKEHUS
Teopus crpoeHust
OpraHN4eCKHUX
coenuHeHud A. M. .
. 1 0 0 12.09.2 http://school-collection.edu.ru/catalog/search/?tex
bytneposa, eé
024
OCHOBHBIE
MOJI0XKEHUS
[IpencraBnenue o
KJIacCU(PUKAITIHI 1 0 0 19.09.2 http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-
OpraHUYECKUX 02;1 ’ b0de-0800200¢9266/x10_060.jpg
BEIIECTB.



http://school-collection.edu.ru/catalog/search/?tex
http://school-collection.edu.ru/catalog/search/?tex
http://school-collection.edu.ru/catalog/search/?tex
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg

Howmenxkiarypa
(cucremaTudeckas
) ¥ TPUBHAJIbHBIC
Ha3BaHUS
OpPraHUYECKUX
BEIIIECTB

AJIKaHEI: cOCTaB U

5 CTpOCHHUE, 26.09.2 http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-
TOMOJIOTHYECKHU I 024 ) b0de-0800200c9a66/x10 060.ipg
psan
AJIKaHBI: COCTaB U

6 CTpOCHHUE, 26.09.2 http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-
TOMOJIOTHYECKHU I 024 ) b0de-0800200c9a66/x10 060.ipg
psan
MertaH u 3TaH —

7 IIPOCTEUILINE 03.10.2 http://files.school-collection.edu.ru/dlrstore/97e8e8a5-b6cd-421a-
MIPEACTaBUTEHN 024 ) 8814-0fb24912a207/4 2.pdf
aJIKaHOB
AJIKEeHBI: COCTaB U .

] 10.10.2 http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42¢2-
CTPOCHHE, UL 477d-415241097¢73/4_3.pdf
CBOIICTBa 024
AJIKEeHBI: COCTaB U .

9 10.10.2 http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42¢2-
CTPOCHHE, A0 477d-415241097¢73/4 3.pdf
CBOIICTBa 024
OTHIIEH "
MPONUJIEH — )

10 . 17.10.2 http://files.school-collection.edu.ru/dlrstore/a963e¢908-9422-4524-
HpoCTenIie A0S 137d-095db9¢f0942/4_4.pdf
IIPEACTABUTEIN 024

AJIKCHOB



http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/97e8e8a5-b6cd-421a-8814-0fb24912a207/4_2.pdf
http://files.school-collection.edu.ru/dlrstore/97e8e8a5-b6cd-421a-8814-0fb24912a207/4_2.pdf
http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42e2-a77d-415241097e73/4_3.pdf
http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42e2-a77d-415241097e73/4_3.pdf
http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42e2-a77d-415241097e73/4_3.pdf
http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42e2-a77d-415241097e73/4_3.pdf
http://files.school-collection.edu.ru/dlrstore/a963e908-9422-4524-b37d-095db9cf0942/4_4.pdf
http://files.school-collection.edu.ru/dlrstore/a963e908-9422-4524-b37d-095db9cf0942/4_4.pdf

[IpakTnueckas

pabora Ne 1.

1 «[Tonyuenne 24102 http://files.school-collection.edu.ru/dlrstore/90a735e1-3b6£-47d6-
ATUJICHA U 9708-fac3ea5831bd/4 1.pdf
WU3YyYEHUE €ro 024
CBOMCTB»

AJKaayeHsl.
byranuen-1,3 u http://school-

12 METUIOyTaIueH- 07.11.2 collection.edu.ru/ catalog/ search/?text=%E0%EB%EA%E0%E4%
1,3. [Tonyuenue 004 E8%E5%ED%FB submit=%CD%E0%E9%F2%E8
CUHTETHYECKOTO interface=catalog
Kay4dyKa U pE3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH
CTpPOEHHUH,

13 TOMOJIOTHYECKHUI 14.11.2 http://files.school-collection.edu.ru/dlIrstore/11845547-1¢29-452-
pan. AI_‘IJGTI/IJ\IIGH — 004 83¢0-bdd324772£41/072.pdf
MPOCTEUILINI
MPEICTaBUTEID
aJKUHOB
Brruncienus mo

14 YPaBHEHUIO 21112 http://files.school-collection.edu.ru/dlrstore/11845547-1¢29-4512-
XUMHYSCKOMN 83¢0-bdd324772f41/072.pdf
peakuuu 024
ApeHbl: 6eH30T U

15 TOJIYOJI. 28112 http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-
TokcHYHOCTH 827d-0b6429711¢74/ 2.html
apeHoB 024

16 ApeHbl: 6eH30T U http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-



http://files.school-collection.edu.ru/dlrstore/90a735e1-3b6f-47d6-9708-fac3ea5831bd/4_1.pdf
http://files.school-collection.edu.ru/dlrstore/90a735e1-3b6f-47d6-9708-fac3ea5831bd/4_1.pdf
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://files.school-collection.edu.ru/dlrstore/11845547-1c29-45f2-83e0-bdd324772f41/072.pdf
http://files.school-collection.edu.ru/dlrstore/11845547-1c29-45f2-83e0-bdd324772f41/072.pdf
http://files.school-collection.edu.ru/dlrstore/11845547-1c29-45f2-83e0-bdd324772f41/072.pdf
http://files.school-collection.edu.ru/dlrstore/11845547-1c29-45f2-83e0-bdd324772f41/072.pdf
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html

TOIYOIL.
TokcUYHOCTE
apeHOB

28.11.2
024

827d-0b6429711e74/ 2.html

17

I'eneTnueckas
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MPUHAIJICKAIINX K
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KJlaccaMm

05.12.2
024

http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-
827d-0b6429711e74/ 2.html

18
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HUCTOYHUKH
YTJIE€BOIOPOOB:
MPUPOIHBIN Ta3 U
MOMYyTHBIE
He(TsIHBIC Ta3bl,
HE(PTHb U IPOAYKTHI
e€ mepepaboTKu

12.12.2
024

http://school-
collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC

submit=%CD%E0%E9%F2%ES interface=catalog

19
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HUCTOYHUKHU
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HE(PTHb U IPOAYKTHI
e€ mepepaboTKu

19.12.2
024

http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-
abbd-0800200c9a66/ch08 02 19.jpg

20

IIpuponHsie
HUCTOYHUKHU
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19.12.2
024

http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-
abbd-0800200c9a66/ch08 02 19.jpg



http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-abbd-0800200c9a66/ch08_02_19.jpg
http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-abbd-0800200c9a66/ch08_02_19.jpg
http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-abbd-0800200c9a66/ch08_02_19.jpg
http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-abbd-0800200c9a66/ch08_02_19.jpg

MOTYTHBIC
He(TsIHBIC Ta3bl,
He(PTh ¥ MPOAYKTHI
e€ mepepaboTKu

KoHnTpoasHas .
71 paboTa Mo paszeny 26.12.2 http://files.school-collection.edu.ru/dlrstore/9ebb25e¢9-c10a-7d8e-
ff4f-2b42200c620a/00119985729144434.htm
«YTII€BOIOPOABD) 024
IIpenenbubie
OJIHOATOMHBIE )
2 CTIMPTHI: METaHOM 09.01.2 http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢2-
6a55-20da9bc0ac54/00119989647731344.htm
Y 3TaHOJL 025
Bonopoanas cBsizb
IIpenenbubie
OJIHOATOMHBIE )
23 CTIMPTHI: METaHOM 09.01.2 http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢2-
6a55-20da9bc0ac54/00119989647731344.htm
Y 3TaHOJL 025
Bonopoanas cBsi3b
MHoroaTomMHbIe
24 CIIUPTHI: 16.01.2 http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢2-
ATUJICHTJIUKOIb U 6a55-20da9bc0ac54/00119989647731344.htm
TIMLEPUH 025
@DeHOoI: CTpOEHUE
MOJIEKYJIBI,
25 ¢dusnveckue u 23012 http://files.school-collection.edu.ru/dlrstore/046cee95-¢74f-4c03-
XUMHAYECKHE b4b1-cccef9d49e38/6 1.pdf
CBOICTBA, 025
MIPUMEHEHHE
2 Anbnieruab: http://files.school-collection.edu.ru/dlrstore/dcdc 1448-b507-918c-
dbopManbaerua u 30.01.2 447a-65a6762ce485/index.htm



http://files.school-collection.edu.ru/dlrstore/9ebb25e9-c10a-7d8e-ff4f-2b42a00c620a/00119985729144434.htm
http://files.school-collection.edu.ru/dlrstore/9ebb25e9-c10a-7d8e-ff4f-2b42a00c620a/00119985729144434.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm

areTalIbJIeT U,
AneroH

025

27

Anpernanr:
dbopManbaerua u
areTagbIeTu/I.
Aneron

30.01.2
025

http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-918c-
447a-65a6762ce485/index.htm

28

Kerousl. AnteTon

06.02.2
025

http:/files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43¢7-
93b7-d1194b69871f/058.pdf

29

OIHOOCHOBHEIE
npeeIbHbIC
KapOOHOBBIE
KHUCJIOTHI:
MypaBI:I/IHaH nu

yKCYCHast

13.02.2
025

http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-
b9d5-42¢d108e3016/6_3.pdf

30

[IpakTnueckas
paborta Ne 2.
«CBolicTBa
pacTtBopa
YKCYCHOH
KHCIIOTBD)

20.02.2
025

http://files.school-collection.edu.ru/dlrstore/0423795¢-2235-4941 -
8c42-a99a41e8f18a/6_4.pdf

31

CreapuHoBas u
OJICMHOBAas
KHCJIOTBI, KaK
npeaACTaBUTCIIN
BBICIIHUX
KapOOHOBBIX
KHUCIIOT

27.02.2
025

http://files.school-collection.edu.ru/dlrstore/bed0ddb5-8cff-11db-
b606-0800200¢9a66/ch09 36 _04.jpg

32

Mpuruia kak conu

http://files.school-collection.edu.ru/dlrstore/9¢9955e3-0933-4¢87-



http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/0423795c-2235-4941-8c42-a99a41e8f18a/6_4.pdf
http://files.school-collection.edu.ru/dlrstore/0423795c-2235-4941-8c42-a99a41e8f18a/6_4.pdf
http://files.school-collection.edu.ru/dlrstore/bed0ddb5-8cff-11db-b606-0800200c9a66/ch09_36_04.jpg
http://files.school-collection.edu.ru/dlrstore/bed0ddb5-8cff-11db-b606-0800200c9a66/ch09_36_04.jpg
http://files.school-collection.edu.ru/dlrstore/9c9955e3-0933-4c87-8600-9cdd21b18d81/6_5.pdf

BBICIIIUX
KapOOHOBBIX
KHCJIOT, BX
MOIOIIlEE NENCTBUE

05.03.2
025

8600-9¢dd21b18d81/6_5.pdf

33

CroxHble 3¢upbl
KaK TPOU3BOIHbBIE
KapOOHOBBIX
KUCIOT. ['unponus
CJIOKHBIX 3(PpHrpoB

12.03.2
025

http://files.school-collection.edu.ru/dlrstore/9¢9955e3-0933-4¢87-
8600-9¢dd21b18d81/6 5.pdf

34

Kupsl: runponus,
IPUMEHECHHE,
Ouosiornyeckas
POJIb JKUPOB

19.03.2
025

http://files.school-collection.edu.ru/dlrstore/d777bfae-8cft-11db-
b606-0800200c9a66/ch10 21 04.ipg

35

VYrieBoasl: COCTaB,
KJaccuuKanus.
Baxwneiiue
MPEICTABUTEIH:
IJII0K03a,

bpykTO3a,
caxaposa

02.04.2
025

http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-
d048-f71615¢10733/28-29 04 2004.pdf

36

Kpaxman u
LEJIT0JI03a KaK
IPUPOJIHBIE
HOJIMMEPBI

09.04.2
025

http://files.school-collection.edu.ru/dlrstore/046ce€95-e74f-4c03-
bdbl-cccef9d49e38/6 1.pdf

37

KonTponbHas
pabota mo pazgeny
«Kucnopoaconepx
amue
OpraHuyecKue

16.04.2
025

http://files.school-collection.edu.ru/dlrstore/046ce€95-e74f-4c03-
bdbl-cccef9d49e38/6 1.pdf



http://files.school-collection.edu.ru/dlrstore/9c9955e3-0933-4c87-8600-9cdd21b18d81/6_5.pdf
http://files.school-collection.edu.ru/dlrstore/9c9955e3-0933-4c87-8600-9cdd21b18d81/6_5.pdf
http://files.school-collection.edu.ru/dlrstore/9c9955e3-0933-4c87-8600-9cdd21b18d81/6_5.pdf
http://files.school-collection.edu.ru/dlrstore/d777bfae-8cff-11db-b606-0800200c9a66/ch10_21_04.jpg
http://files.school-collection.edu.ru/dlrstore/d777bfae-8cff-11db-b606-0800200c9a66/ch10_21_04.jpg
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf

COCONHCHU

38

AMUHEL:
METWIAMHH U
AHWINH

23.04.2
025

http://files.school-collection.edu.ru/dlrstore/eaaed25e-3618-ad86-
65e¢-90d6758¢02¢0/50-51_07_2004.pdf

39

AMHMHOKHCIOTEI
Kak aM(poTepHbIe
OpraHUYECKUE
COCIMHCHHS, UX
OHOJIOTHYECKOE
3HAYCHUE.
Ilenrtuabl

30.04.2
025

http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-
892¢-372b287871d7/34-38 02 2008.pdf

40

benkn xax
IIPUPOJHEIE
BBICOKOMOJIEKYJISIP
HBIC COCINMHCHUS

07.05.2
025

http://files.school-collection.edu.ru/dlrstore/2416at94-aac9-11db-
abbd-0800200c9a66/ch10_01 09.jpg

41

OcHOBHBIE
MMOHATUS XUMUH
BBICOKOMOJIEKYJISIP
HBIX COSTMHEHUN

14.05.2
025

http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-
892¢-372b287871d7/34-38 02 2008.pdf

42

OCHOBHEBIE METOJIEI
CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCIMHEHUH.
IInacTMacchl,
Kay4yKH, BOJIOKHA

21.05.2
025

http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-
b945-bd732bdaat08/073.pdf

OBII[EE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

42



http://files.school-collection.edu.ru/dlrstore/eaaed25e-3618-ad86-65ec-90d6758e02e0/50-51_07_2004.pdf
http://files.school-collection.edu.ru/dlrstore/eaaed25e-3618-ad86-65ec-90d6758e02e0/50-51_07_2004.pdf
http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-892e-372b287871d7/34-38_02_2008.pdf
http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-892e-372b287871d7/34-38_02_2008.pdf
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-892e-372b287871d7/34-38_02_2008.pdf
http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-892e-372b287871d7/34-38_02_2008.pdf
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf

11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

JdarTa uzyyenus

DJIeKTpOHHbIe HH(POBbIC 00pa3oBaTelbHbIE PeCypChl

Bcer KoHTpoJsbHbI
0 e padoThl

IIpakTHYecku
e padoThI

XUMHYECKUN DIIEMEHT.
ATOM. DNeKTpOHHas
KOH(UTyparus aTOMOB

04.09.202
4

http://files.school-collection.edu.ru/dlrstore/743cabaa-8125-13ee-

[Tepuonuueckuii 3aKOH 1
Ilepuonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
. . Menneneesa, ux
CBA3b C COBPEMEHHOM
TEOpUEU CTPOCHHUS
aTOMOB

11.09.202
4

ttp://files.school-collection.edu.ru/dlrstore/743cabaa-8125-13ee-5¢8&

3aKOHOMEPHOCTHU
U3MEHEHMS CBOMCTB
XAMHUYECKHUX DJIEMEHTOB U
HUX COEIUHEHUU MO
rpyInmnam u nepuojaM.
3HaueHHUE
MEPUOINYECKOTO 3aKOHA
M CUCTEMbI XUMHUYSCKUX
anemeHToB J[.1.
MeHeneesa B pa3BUTHU

HayKu

18.09.202
4

http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46¢0



http://files.school-collection.edu.ru/dlrstore/743ca6aa-8125-13ee-5c89-4fd253bcbbd9/1004151A.htm
http://files.school-collection.edu.ru/dlrstore/743ca6aa-8125-13ee-5c89-4fd253bcbbd9/1004151A.htm
http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46e0-ac59-6e2ededf4838/9_1.pdf

CrpoeHue BemiecTsa.
XuMHUecKas CBI3b, e
BUABI, MCXaHHU3MBI
oOpazoBaHMs
KOBaJICHTHOM CBS3H.
Bonopoanas cBsizb

25.09.202
4

attp://files.school-collection.edu.ru/dlrstore/69be7c¢62-4217-4¢c2e-85

BaneHTHOCTD.
DNEeKTPOOTPULIATETEHOCT
b. CTeneHp OKUCIICHHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHUS

02.10.202
4

http://school-
collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%

%E7%FC interface=catalog context=all onpage=20 onpage=20 p

[TonsiTHE 0 AUCTIEPCHBIX
cucremax. MIcTUHHEBIE U
KOJIJIOUJTHBIE PaCTBOPBI.
MaccoBast o1 BelecTBa
B pacTBOpE

09.10.202
4

http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46¢0

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHUYECKHUX
COETUHEHUN.
I'eneTnyeckas cBsI3b
HEOPraHUYeCKUX
BEILIECTB, Pa3TUYHBIX
KJIaCCOB

16.10.202
4

http://files.school-collection.edu.ru/dlrstore/75290ce4-b88¢c-1619-

Knaccudukamms

http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816



http://files.school-collection.edu.ru/dlrstore/69be7c62-4217-4c2e-8584-de6902bb141e/8_2.pdf
http://school-collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%F7%E5%F1%EA%E0%FF%20%F1%E2%FF%E7%FC%20interface=catalog%20context=all%20onpage=20%20onpage=20%20page=3
http://school-collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%F7%E5%F1%EA%E0%FF%20%F1%E2%FF%E7%FC%20interface=catalog%20context=all%20onpage=20%20onpage=20%20page=3
http://school-collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%F7%E5%F1%EA%E0%FF%20%F1%E2%FF%E7%FC%20interface=catalog%20context=all%20onpage=20%20onpage=20%20page=3
http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46e0-ac59-6e2ededf4838/9_1.pdf
http://files.school-collection.edu.ru/dlrstore/75290ce4-b88c-f619-597b-6f5630d811ea/00119985221609193.htm
http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-cfd1f53489ed/index.htm

XMMHUYECKHUX PEaKLUi B
HEOPraHUYECKOU U
OpraHr4YeCKON XUMHH.
3aKOH COXpPaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALCHUS SHEPTUN
MPU XUMUYECKUX
peaKuusx

23.10.202
4

CKopoCTh peakiuu.

9 OObpaTumble peakiuu. 06.11.202 http:/files.school-collection.edu.ru/dlrstore/920208d4-e9dc-4£50.
XHWMHUYECKOE PaBHOBECHE 4
[TpakTuyeckas pabora Ne
10 1. «Bumsiie pasaiibi 13.11.202 http:/files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816
(hakTOpOB HA CKOPOCTH 4
XUMHUYECKON peakinm»
DNEeKTPOIUTHYECKAS
mucconuanus. Ilorarue o
BOJIOPOJTHOM IOKa3aTese
(pH) pactBopa. Peakiuun _
11 20.11.202 http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F
HMOHHOT0 0OMeHa. 4
I'maponus oprannyeckux
Y HEOPTraHUYECKHUX
BEILIECTB
OKucauTenbHO-
12 BOCCTAaHOBHUTEJHHBIE 27.11.202 http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816
peaknuu. [lonstue 06 4



http://files.school-collection.edu.ru/dlrstore/920208d4-e9dc-4f50-aa70-32d0ba355657/89.htm
http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-cfd1f53489ed/index.htm
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F1%F2%E2%EE%F0%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-cfd1f53489ed/index.htm

3JIEKTPOJIU3E PACIUIABOB U
pacTBOpPOB COJIEH

Kontponbras padota mo

13 pazaeny «Teopetnyeckne 04.12.202 http://school-collection.edu.ru/catalog/search/?text=%E3%ES5%E
OCHOBBI XUMHM» 4
MeTtannsl, UX MOJI0XKCHUE
B [lepnoanueckoi
CHCTEME XMMHYCCKUX
anemenToB /l. 1.

14 Menpaeneesa u 11.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F
0COOEHHOCTH CTPOCHHS 4
atomoB. O0mue
¢dusnveckre CBOUCTBA
METaJII0B
CnutaBbl METaJLIOB.

15 DNEKTPOXUMHUYECKUN Psift 18.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
HaNpsHKEHUNA METAJIOB 4
XHUMUYECKUE CBOKCTBA
BOKHEHIIINX METAJIJIOB

16 (HaTpuii, KaJInii, KAJIbLIHA, 25.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
MarHui, aTfOMUHUN) U UX 4
COEIMHEHU
XHUMUYECKUE CBOKCTBA

17 Xpoma, MEIU U UX 15.01.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5 %}
COeIMHEHUN 5

18 XMMHHCCKHE CBOHCTBA http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
IIMHKA, JKeJie3a U UX 22.01.202



http://school-collection.edu.ru/catalog/search/?text=%E3%E5%ED%E5%F2%E8%F7%E5%F1%EA%E0%FF+%F1%E2%FF%E7%FC+%EC%E5%E6%E4%F3+%EA%EB%E0%F1%F1%E0%EC%E8%20submit=
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog

COE€IUHEHUN

[TpakTrueckas padota Ne
2. "Pemenue

19 AKCIEPUMEHTATBHBIX 29.01.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5 %}
3a/1a4 110 TeMe 5
«Mertamib»"
Hemeramisl, ux
MOJIOKEHUE B
[Tepuonuueckoit cucreme

20 XUMHYECKUX IJIEMEHTOB 05.02.202 http://files.school-collection.edu.ru/dlrstore/2568002¢-b7b9-40d0
. . Menneneesa u 5
0COOEHHOCTH CTPOCHHS
aTOMOB
PuznyecKkue CBOMCTBa
HEMETaJUIOB.

21 AJLIOTPOIH HEMETAILIOD 12.02.202 http://files.school-collection.edu.ru/dlrstore/e23db7{0-9526-4¢94-
(Ha mpuMepe KUCI0poa, 5
cepsl, hocdopa u
yriiepoa)
XUMHYECKUE CBOMCTBA

22 raJIOr€HOB, CEPhl U UX 19.02.202 http://files.school-collection.edu.ru/dlrstore/85646c09-ea24-b4ed
COEMHEHHI 5
XHWMHYECKHUE CBOMCTBA

23 a3ora, Gocodpa u ux 26.02.202 | http:/files.school-collection.edu.ru/dlrstore/d77a57b9-8cff-11db-
COEMHEHHI 5

24 XUMIECKHe CBOHCTBa http://files.school-collection.edu.ru/dlrstore/d77a57b8-8cff-11db-
yIJiepojia, KpeMHUS U UX 04.03.202



http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://files.school-collection.edu.ru/dlrstore/2568002c-b7b9-40d0-9143-66bd67b253ee/89.html
http://files.school-collection.edu.ru/dlrstore/e23db7f0-9526-4e94-9421-b20cbd5f2758/02.html
http://files.school-collection.edu.ru/dlrstore/85646c09-ea24-b4ed-7d13-4bc4053ba32a/index.htm
http://files.school-collection.edu.ru/dlrstore/d77a57b9-8cff-11db-b606-0800200c9a66/index.html
http://files.school-collection.edu.ru/dlrstore/d77a57b8-8cff-11db-b606-0800200c9a66/index.html

COE€IUHEHUN

[IpumeHeHne BaxKHEUIINX

25 HEMETAJIOB U UX 11.03.202 http://files.school-collection.edu.ru/dlrstore/e0a0al 77-2851-412f:
COETUHEHUN 5
O60061eHue u
cucTeMaTH3allis 3HaHUI
o teme «HemeTtamib».

26 Beraucsenns no 18.03.202 http://files.school-collection.edu.ru/dlrstore/e0a0al 77-2851-412f:
YpaBHEHUSM XUMHYECKUX 5
peakuuii u
TEPMOXUMHUYECKHUE
pacyérnl
[TpakTrueckas pabota Ne
3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 01.04.202 http://files.school-collection.edu.ru/dlrstore/784d6f8c-a8c4-418f-
3aj1a4 1o TeMe 5
"Hemeramas"»
Kontponbnas padota mo

28 TeMaM «MeTaluibl» U 08.04.202 http://files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-
«Hemeraib» 5
Heoprannueckue u

29 OPTAHHHECRHC KHTIOTH. 15.04.202 http:/files.school-collection.edu.ru/dlrstore/2514a0cf-8152-4810.
Heopranuueckue u 5
OpraHUYEeCKUE OCHOBAHUS
AmMdoTtepHbIe

30 HEOpraHW4YecKue u 22.04.202 http:/files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-¢
OpraHNu4ecKue 5



http://files.school-collection.edu.ru/dlrstore/e0a0a177-2851-412f-b1d9-68cacc9b3a90/KrGPU_E4_Nemetally.htm
http://files.school-collection.edu.ru/dlrstore/e0a0a177-2851-412f-b1d9-68cacc9b3a90/KrGPU_E4_Nemetally.htm
http://files.school-collection.edu.ru/dlrstore/784d6f8c-a8c4-418f-b5ef-6d5f036930d3/_1.html
http://files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-afae-a176e4b0db2d/9_3.pdf
http://files.school-collection.edu.ru/dlrstore/2514a0cf-8152-4810-820d-ba2ba58dd9e3/9_2.pdf
http://files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-afae-a176e4b0db2d/9_3.pdf

COCIMHCHHUS.
I'eneTnyeckas cBsI3b
HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

31

Ponp xumuu B
obecneueHUN
3KOJIOTHYECKOM,
SHEPreTUYECKON U
MUIIEBOM OE30MacHOCTH,
Pa3BUTUU MEIUITUHBI

29.04.202
5

http://files.school-collection.edu.ru/dlrstore/4d9871ca-cdOb-ca51-

32

[Ipencrasnenus o0
OOIIMX HAYYHBIX
MPUHIIAIIAX
MPOMBIIIUICHHOTO
MOJYYECHUS] BAXKHEHIITNX
BCILIECTB

06.05.202
5

http://files.school-collection.edu.ru/dlrstore/4f1dcff9-aSfe-cc54-8

33

YenoBek B MUpE BELIECTB
U MaTepUaJoB

13.05.202
5

http://school-collection.edu.ru/catalog/search/?text=%F5%E8%E

34

XuMUs U 310pOBbE
YyesoBeKa

20.05.202
5

http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-

OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

34



http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-a0bb-5a04ec76ef43/38-41_01_2008.pdf
http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-81e8-d8cd05ba1f59/1007503A.htm
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%20%F0%E5%E0%EA%F6%E8%E8%20interface=catalog%20context=all%20onpage=20%20page=2
http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-a0bb-5a04ec76ef43/38-41_01_2008.pdf

