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a.Hosoe /Iomo3eposo 2023-2024



HOACHUTEJIBHASA 3AIINCKA
[IporpamMma peanu3yercs C HCIOJB30BAHMEM OOOpYJOBaHUS ILIEHTpa
€CTECTBEHHOHAYYHOM U TEXHOJOTHYECKON HAIIPABICHHOCTH «TOo4Ka pocTay.

[Iporpamma 10 XMMHM Ha YPOBHE CpeIHEero oOmero oOpa3oBaHUs
paspabotana Ha ocHOBe dDemepampHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit denepammm», TpeOOBaHUI K pe3yibTaTaM OCBOCHHS
¢benepanbHON 00pa3oBaTENbHOM MPOTPAMMBI CPEIHEro O00IIero 0o0pa3oBaHUA
(®OIT  COO), mpencrasieHHbix B  DenepanbHOM  TOCYAapPCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHoro mpenMera «XuMus» B o0Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
Qenepanyy, pealM3yOIIUX OCHOBHbIE OOpa30BaTENbHbIE MPOrPAMMBI, H
OCHOBHBIX TTOJNOXKEeHMM «CTparernn pa3BuTUs BOCIHATAaHUSA B Poccuiickon
®enepanun Ha nepuon a0 2025 roma» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MPOrpaMMBbl MO XWMHH, K ONPEAEICHUIO
oOmieit ctpareruu 00y4eHHs, BOCIIUTAHUS U Pa3BUTHs 00yUYarOLIUXCs CPENCTBAMU
yuebHoro npeameta «Xumus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIM
koHnenTyaipHble monokenns GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIETEH,
COJIEp)KaHus, pPe3ylbTaTOB OOy4YeHHs U TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHAYECKOE o0Opa3oBaHue, II0JTy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON OpraHU3alluy, SBISETCS HEOThEMIIEMOM YacThlO MX
oOpa3zoBaHHOCTH. OHO CIY>XHT 3aBEPLIAIOIIMM JTAllOM pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MNPUCYIINX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHMS U 0OILEH KYJIbTYpPHI
YeJIoBEeKa, a TaKKe DSKOJOIMYECKM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBBI0O W TpHUPONHON cpenme. Peammsyercs xumudeckoe oOpa3oBaHHE
oOyJaroluxcst Ha YPOBHE CpeAHEro oOuiero oOpa3zoBaHUs CpPEICTBAMU yuyeOHOIO
npeaMera «XHMHsD», COJIEpNKAHUE M TIIOCTPOCHHE KOTOPOTO OIIPEIENICHbl B
nporpaMme Mo XHMHH C YYETOM cCHEHU(PUKH HAyKM XHMHH, €€ 3HAYeHUs B
MO3HAHUM TPUPOABI U B MaTEpHAIbHOM JKU3HU OOIECTBA, a TaKXkKe C y4ETOM
o0mMX 1enedl W MNPUHIMIOB, XapaKTEPHU3YIOIIHUX COBPEMEHHOE COCTOSIHHME
CHCTEMBI cpesiHero oorero oopaszoBanus B Poccuiickoit denepannm.

XuMUsl KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK MIpaeT OCOOYyl poiib B
COBPEMEHHOW LMBHWJIM3AIMU, B CO3/JaHUHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJa B (POPMUPOBAHUE PAMOHAIBHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHUE LIEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOLIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (POPMHUPYETCs] B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JACTSIMU IPUMEHEHUS.



TecHO B3aMMOJIEHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUS CTajia
HEOTHEMJIEMOMN 4acThI0 MUPOBOI KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEIITHOTO
TpyJa M XU3HU Kaxaoro wieHa o6OmectBa. CoBpeMEHHas XUMHS Kak Hayka
co3ujaTelbHas, KAaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha peIICHUE
INI00AIBHBIX TPOOJIEM YCTOMYMBOIO pPAa3BUTHSA YEJIOBEUYECTBA — CHIPHEBO,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOIMUECKON 0€30I1aCHOCTH U OXPaHbI 30POBbSL.

B coorBerctBUM € OOmMMMM LENSMH W TPUHIUIAMH CPEIHEr0 OOLIEro
oOpaszoBaHus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIH YPOBEHb
W3Y4YEHUs1) OPUEHTHPOBAHO NMPEUMYILIECTBEHHO Ha OOMIEKYJbTYPHYIO MOATOTOBKY
oOyJaromuxcs, HEOOXOIUMYI0 UM JJig BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHS B JKH3Hb COLIMYMA, ITPOJOJIKEHHUS
o0Opa30BaHMsl B pa3IU4HbBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBndOmUMU NpeaMeTa «XUMUS» SBISIOTCA  0a30Bble  KypChl —
«Oprannyeckas xuMus» U «OOIAass U HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HaHUU MO0 HEOPraHMYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUH U3 O0IIel XUMUM) U
opraHn4eckoi xumuu. POpMHpPOBAHUE JAHHOM CUCTEMBI 3HAHUN NPHU HU3yYEHUH
npeaMera 0O€CIEeYMBAET BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHSITH, 3aKOHOB U TEOPHA XUMHH.

Crpykrypa conepxaHust KypcoB — «Opranumdeckas xumus» u «OOwmas u
HEOpraHW4Yeckas XUMHsS» CPOPMHUpPOBaHA B MPOTpPaMME MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TOAXO0Ja K H3YyUYCHHI0 Y4yeOHOro wmarepuaia U O00yCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  DPAa3BUTHEM  3HAHUW Ha  OMNpene’IEHHbIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUHU BEIEeCTBa
paccMaTpUBAOTCS Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHHSI OpPraHUYECKUX
COCIMHEHMI, a TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKHX U DIIEKTPOHHBIX
MpEACTABICHU O cTpoeHur BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BELIECTBaX JAIOTCS B PA3BUTUHU — OT YIJIEBOJOPOIOB JIO CIOKHBIX OMOJOTHYECKH
aKTHBHBIX COEAUHEHUH. B Kypce OpraHm4eckodl XWUMHH IOJY4YarOT pPa3BUTHE
chopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IIEro 00pa30BaHMS MEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMHUYECKOHN CBSI3H, KIACCU(UKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM YyIrJOM 3peHuss B IHpeaMmeTe «XuMmus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOrO oOHIeEro oOpa3oBaHMs
TEOPETHYECKUI MaTepuan MU (PAKTOJIOTMYECKHE CBEIECHHUS O BEUIECTBAX H
XuMU4Yeckoil peakiuu. Tak, B yacTHocTH, B Kypce «OOIass U HeOpraHuvecKas
XUMHSD» 00ydYarolMMcs TPEAOCTaBIsETCS BO3MOYKHOCTh OCO3HAaTh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOILIETEOPETUUECKUX U METOAOJIOTMYECKHUX MMO3ULIUH,



rny0)ke TOHATh HCTOPUYECKOE W3MEHeHHe (YHKIMHA 5TOr0 3akoHa — OT
0000111ar0111eH 10 OOBSICHSIONIECH U TPOTHOZUPYIOIICH.

Enunas cucremMa 3HaHMIM O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHMH,
CBOMCTBAX WU NPUMEHEHUM, a TaKXKE O XMUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NpOTEeKaHus JononHserca B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJEPXKAHUS, HMMEIOUIMMU KYJIbTYPOJIOTMUYECKUMI M TPUKIATHON
XapakTtep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U XHUMHH C
ApPYTMMU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBHOM M MPAaKTUYECKOM
JESTeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBaXXEHHUS K IpOLECCy
TBOpYECTBA B OOJACTU TEOPHM W MPAKTHUECKUX MPHIIOKEHUI XUMHUU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAaTHCA B OOIMIECTBEHHO M JUYHOCTHO 3HAYMMBIX
npo0sieMax, CBSI3aHHBIX C XHMMHUEH, KPUTHYECKH OCMBICIMBATh HH(DOpPMALUIO U
OPUMEHSTh €€ M7 TMOIOJIHEHUS 3HAaHUM, pPEIICHUs HWHTEIUIEKTYaJbHBIX M
HKCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a/1ay. B nenom cogepxanue yueOHOTo
npeaMera  «XHUMHS» ~ JAHHOTO  YPOBHSL  M3YYEHUsI OpPHUEHTHPOBAHO  Ha
dbopMupoBaHHEe y OOYYalOIIMXCS MHPOBO33PEHUYECKOM OCHOBBI JJII MOHHUMAHUS
¢unocopckux uAeH, TakUX KakK: MaTepuaibHOE €IUHCTBO HEOPraHUYECKOTO U
OpPraHMYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTh IPUPOJHBIX SBICHUM NYTEM OSKCIEPUMEHTA H
pelleHrsT TMPOTUBOPEUMH MEXKAY HOBBIMH (aKTaMd U  TEOPETUUCCKUMHU
MPEINOCHUIKAMHU, OCO3HAHUE POJIM XMMHH B PEUICHUH YKOJIOTHYECKUX MPOOIeM, a
TaKKe MpodieM cOepeKEeHUsl IHEPIeTUUECKUX PECYPCOB, ChIPbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTepUasoB.

B nmmaHe pemenus 3agad  BOCHHMTAHMS, Ppa3BUTUS W COLMANIM3ALUU
oOy4JaronMxcs TPUHATHIE NPOrpaMMOA MO XHMHHM MOAXOAbl K ONPEIEICHUIO
CONIep)KaHUsI H TIOCTPOCHUSA TIpeaMeTa MpeaycMaTpuBaloT  (OPMUPOBAHHE
YHUBEpPCAIbHBIX y4EOHBIX JEHCTBHI, uMeoUMXx 0a30Boe 3Hau€HUE JJId
pa3IMuYHBIX BHJIOB JESATEIBHOCTH: PpELIEHUs Mpo0sieM, IOMCKa, aHajlIu3a MU
00paboTKku nHpOpMaIINK, HEOOXOJUMBIX ISl IPUOOPETEHHUS ONBITA MTPAKTHIECKON
U HCCIIE0BATENbCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHHUH
XUMHUU.

B mnpaktuke mnpemomaBaHHs XMMHHM KaKk Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, TaK U HA YPOBHE CPEIHEr0 00IIEero 00pa3oBaHus, IPU ONPEACIICHUN
COJIEP)KATEIbHON XapaKTEpPUCTUKU LElNed H3ydeHHs] MpeAMETa HalpaBlICHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAJULIMOHHO MpU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOMN
JEATENBHOCTH YEJIOBEKAa M KAaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
METOJNYECKON TOYKM 3pPEHUs TAKOW IMOAXOJ K ONPEICICHUIO LEJNeH H3y4CHUS
MpeAMETA SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.



CoryacHO TaHHOW TOYKE 3PCHHs TJIABHBIMH IEISIMHA W3Y4YEHHUS TpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS:

e (QopMupoBaHHME CHUCTEMBl XUMHUYECKUX 3HAHUW KakK BaKHEHIIEH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOM
JIeKAT KITFOYEBBIC TOHATHSA, PYHIaMEHTAIBHBIC 3aKOHBI U TCOPHH XUMHUH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M TOHUMAHHE CYITHOCTH JTOCTYITHBIX
0000IIIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMupoBaHUE U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IAX IMO3HAHUS
BCIIECTB M XUMHUYECKHX pEaKIui, HEOOXOAMMBIX JIs TPUOOPETCHHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEIHEBHOM JKU3HU;

e Pa3BUTHE YMCHHH U CITIOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOIOICHUEM H
OOBSCHCHHEM XHMHYECKOTO DJKCIIEPUMEHTAa, COOJIOICHUEM TIPaBHII
0e3011acHOr0 OOpaIeHUs C BEIIICCTBAMM.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA TICJICH U 3a/1ad W3YdCHUS
MpeaMeTa B IIporpamMMe 1Mo XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH
C HOBBIMH IIPHOPUTETAMHU B CHUCTEME CpeaHero oOmiero oopasoanus. CeromHs B
MpEenoJlaBaH  XUMHUM B OOJIbIIEH CTEMEHW OTHAETCA  MPEANOYTCHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MMOATOTOBKY BBIMTYCKHUKA OO0Ie00pa30BaTEILHON OpraHW3allid, BIAJCIONIETO HE
Ha0OpoM 3HaHWH, a (YHKIHOHAJIHLHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSMH aKTHUBHOTO TIOJIYYCHUS 3HAHWUU W TMPUMEHEHHUS MX B PEaTbHOUN KU3HH
JUTS pEIICHUS] TPAKTUYECKUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TMpeaAMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAYCHHE MTPUOOPETAIOT TAKKE IEJIN U 33]1a4H, KaK:

afanTaiys 0O0y4aroluXCcsl K YCIOBHUSAM JIMHAMHYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPaMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HCHHBIX CHUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dbopmupoBaHre y OOydalOIMXCA  KIIOUEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETCHIIMM), HUMEIONIMX YHHUBEPCAIBbHOE 3HAUYCHHUE JI Pa3JIMYHBIX BUJOB
JEATENHPHOCTH: PEIICHHs MpoOJieM, MOoncKa, aHaau3a U o0paboTku mHMOpMaIUH,
HEOOXOAMMBIX [IJI1 TPUOOPETEHUS OIbITa JEATCILHOCTH, KOTOpas 3aHWMAacT
BOXHOE MECTO B TIO3HAHWM XUMHHW, a TakkKe JUIsl OICHKH C  TO3MITHI
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX
MIPOIIECCOB HAa OPTraHU3M YEJIOBEKA U MIPUPOIHYIO CPEILY;



pa3BHUTHEC ITO3HABATEIBHBIX HHTCPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYCCKHX
CIIOCOOHOCTEM 00yJarOIINXCS: CIOCOOHOCTH CaMOCTOSTEILHO TPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMHU TTOTPEOHOCTSIMH, HCTIOIH30BaATh
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJII TIOWCKA W aHaIM3a YIeOHOU |
HAYYHO-TTONYJIIPHON HHPOPMAITUH XUMUYECKOTO COICPKAHMS,

(dbopMHpOBaHHE U PA3BUTUE Y OOYIAFOIINUXCS aCCOITUATUBHOTO M JIOTHYECKOTO
MBIIIICHHS, HA0JIF01aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOESHHO
HEOOXOUMBI, B YaCTHOCTH, NMPH TUIAHUPOBAHWU M IPOBEICHUU XHUMHUYCCKOTO
DKCIICPUMECHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHCTHYCCKOM
HAIPaBJICHHOCTH XWMHUHU, €€ Ba)KHOH POJM B PEHICHUHM TJIOOATBHBIX IMPOOJIEM
paIoHaIBHOTO MPUPOIOIIOIE30BAHNUS, TTOTIOTHEHHS SHEPTETUICCKUX PECYPCOB U
COXpaHEHUs MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHONICHUS K TIPHUPOJIE M CBOEMY 3JIOpPOBBIO, a TaKKe NPHOOPETEHUS OIbITa
WCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUN JUIS NPUHATHS T'PAMOTHBIX PEIICHUN B
CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMU.

B ydeOnoMm mmaHe cpemHero o0imero o0pa3oBaHUS NPEAMET «XUMUSD)
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOU o0yacTu «ECTecTBeHHO-HAYIHBIC
IPEIMETHI.

OO1ree 9rciio 9acoB, OTBENEHHBIX IS H3yUSHUSI XUMHUH, Ha 0230BOM YPOBHE
cpeaHero olrero odpazoBaHus, coctariseT 68 yacoB: B 10 kimacce — 34 ygaca (1
yac B Heienro), B 11 kinacce — 34 gaca (1 gac B Heemio).

Peanu3anusn eocnumamesibHOZ0 noreHauajia YpPoKa
npeamnoJaract cieayrmec.

YCTAHOBJICHUE JOBEPUTEIbHBIX OTHOUIEHUN MEXKIY YYUTEIEM U €r0 yUYCHUKAMH,
CITOCOOCTBYIONTUX TTO3UTUBHOMY BOCHPHUSITHIO YYaIIUMHUCS TPEOOBAaHUN W MPOCHO
YVUHTEIS, MPUBJICYCHUIO WX BHUMaHHUSI K OOCYXKJIaeMOoW Ha ypoke WHGOpMaIlu,
aKTUBU3AIMU UX TTO3HABATEILHON JEATEIbHOCTH;

MoOYyXJCHUE IIKOJbHUKOB COOJO/IaTh Ha YPOKE OOIICHPUHITHIE HOPMBI
MOBEJICHUS, TMpaBWia OOMICHUS CO CTapIIMMU (YUUTEISIMH) U CBEPCTHUKAMU
(oOy4aromuMucs ), MPUHIUIIBI Y4eOHOM TUCIUTIIMHBI U CAMOOPTaHU3AIINH;
MIPUBJICYCHHE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY AacCIEKTy HM3y4aeMbIX Ha
ypOKax SIBJICHWH, opraHu3aius uX paboThl ¢ MOIy4yaeMOM Ha ypOKE COIUAJIBLHO
3HAYMMON WH(POpMAIME — HWHUIMUPOBAHHE €€ OOCYXICHHS, BBICKA3BIBAHUS
YYAIIAMHKCS CBOETO MHEHUS TI0 €€ TTOBOAY, BEIPA0OTKH CBOETO K HEW OTHOIIICHHSI,



WCIIOJIb30BAaHWE  BOCIHUTATCIBHBIX  BO3MOXKHOCTEH  COJIEpKaHHS  y4eOHOTO
MpeMeTa Yepe3 IEMOHCTPAIUIO JIETSAM MPUMEPOB OTBETCTBEHHOTO, IPaKIaHCKOTO
MOBE/ICHUS, IMPOSBICHUS YEJIOBEKONIOOUS M J10OpOCEpACUHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIMX TEKCTOB [IJIi YTEHMS, 3a7ad JJIsl pEIIeHUs, MPOOIEMHBIX
CUTYyalui Jj1si 00CYKJICHUS B KJIacce;

MPUMEHEHWE Ha  YpPOKE  HWHTEPAKTUBHBIX  (OpM  pabOThl  ydalMXCs:
WHTEJUICKTYallbHBIX,  JIEJIOBBIX,  CUTYallMOHHBIX  WUIpP,  CTUMYJHUPYIOUIUX
MO3HABATEJIbHYI0O MOTHBAIIMIO IIKOJIBHUKOB; JIUCKYCCHM, KOTOpBIC JAIOT
yYaIuMcsi BO3MOXHOCTh IPUOOPECTH OMBIT BEJIEHUS KOHCTPYKTUBHOTO JHAJIOTA;
TPYIIIOBOM pabOTHI WM padOTHI B IMapax, KOTOPHIE y4aT MIKOJIHPHUKOB KOMaHIHOM
paboTe 1 B3aMMOJICUCTBUIO C APYTHMH ICTHMH;

BKJIIFOYCHHE B YPOK WIPOBBIX MPOIEAYP, KOTOpPBIE ITOMOTAIOT TOIIEPKATh
MOTHBALIMIO JIeTe K TIONYyYCHHIO 3HAHWUN, HAIAKUBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWA B  KJacce, IOMOTAIOT  YCTAHOBJICHUIO
no0poskenaTebHONU aTMOCchephl BO BpeMs ypOKa;

opranuzanus medcrpa, HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX
YYaIUXCS HAJ UX HEYCIEBAIOIIMMU OJTHOKIACCHUKAMM, JAIOMIETO MIKOJbHUKAM
COIMAJIBHO 3HAYMMBIH OIBIT COTPYTHAYECTBA U B3aUMHOM TIOMOIITH;
WHUITUUPOBAHNE U TOANCpP)KKAa  HMCCIEIO0BATEIhCKOM JeSITeTLHOCTH
IIKOJIbHUKOB B paMKax peain3aliii UMH UHIMBUIYATIbHBIX U FPYIIOBBIX
HCCIIEIOBATENIbCKUX TPOEKTOB, YTO JacTt IIKOJILHUKAM ~ BO3MOKHOCTb
MPUOOPECTH HABBIK CAMOCTOSTENILHOTO PEIICHUS TEOPETHUECKOM MPOOIEMBI,
HAaBBIK TEHEPUPOBaHUS U OQGOPMJICHHS  COOCTBEHHBIX  HJCH, HaBBIK
YBOXUTEIHHOTO OTHOIICHUS K UYXKUM HIesIM, 0o(pOpMICHHBIM B paboTax
ApYyTUX  HCCIeNoBaTeNe, HaBBIK  IMyOJUYHOTO  BBICTYIUICHUS  TIEpen
ayIUTOPHEH, apTyMEHTUPOBAHMS W OTCTaWBAHHUSA CBOCH TOUYKH 3PEHUA.

Ilepeyenb o0opynoBanus uenrpa «Touka Pocray»

Ner/n HaumeHoBanue Kon
nyec
TBO
«[{ndposas nabopaTropusd no xumMuu Vil aby 4 .

1 BecnpoBogHON MYJIBETUIATUYUK C 3-Ms
BCTPOEHHBIMY JATUYMKAMH 1 IIIT.

2 JlaTYMK OOTHYECKOH INIOTHOCTH 525 M 1 miT.

3 HaGop 1abopatopHOi OCHACTKHA 1 KOMIII.

4 Kabens USB coemMHATENLHBIN | T,

5 3apsanHoe ycTpoiicTBo ¢ kabenem miniUSB 1 mir.
6 Apanrep Bluetooth Bepcun He Hmxke 4.1 Low
Energy 1 mir.

7 K[)aTKOG PYKOBOJICTBO IT10 SKCILIYATAIIUU 1 1T,
b IIporpammHoe obecrieueHue Ha dien-Hocureae 1 mr.

0  MeroanyecKrue peKOMEHIAIMU 10 pabote ¢ nudpoBoi

J—




imabopatopueii (40 pador) 1 mir.
10 IMacnopr «udposas madoparopus no xumun ViLaby 1

IIIT.

«Iludposas 1adoparopusi o ouosoruu Vilaby:

1 becripoBogHOM MYJIETHIATYHK C 5-10 BCTPOCHHBIMHU
jraTyuKamM 1 ImT.

2 IIudpoBas BHACOKaMEpa ¢ METAUIMYCCKUM IITATUBOM
0,3 MP 1 koM.

3 Kabens USB coenunuTenbHbli 1 mT.

4 3apsimHoe yeTporcTBo ¢ kKabeaeM miniUSB 1 .

5 Amantep Bluetooth Bepcuu He Hike 4.1 Low Energy 1
ILIIT.

6 KpaTkoe pyKOBOJICTBO IO IKCILTyaTaIlluy 1 IT.

7 IlporpamMmmHoOe obecrieueHne Ha dien-Hocurene 1 mr.
8 MeToanuecKue peKOMEHIALMHK 110 padoTe ¢ nudpoBoi
imaboparopueii (30 pabot) 1 miT.

9 ITacnopt «ludposasg nadboparopus no ouojgorun VilLaby

1 mT.

Muxkpockonsl AHSNOPTIC XSP-45

\S}

IIT

HoyToyku R-N-15-5400U

I

T

Ha60p 110 3aKPCINICHHUIO M3Y4aCMbIX TCM IO IPECAMCTHBIM

00J1aCTSAM OCHOBAaHHOT'O 00IIEro 00pa3oBaHus

CocTaB Ha0oOpa 1a00pPaTOPHON OCHACTKH:
Boponka

CrakaH IIaCTUKOBLIM THII 1

Jlosxkeuka st COKMTaHUS

MepHas mkana

CTakaH INTACTUKOBBIN THUII 2

[ {yrHIp MEpHBIH ¢ HOCHKOM

Yamka IleTpu ¢ KpBITIKOH
[ImaTens-10KeuKa

[{rdposas 1ad0paTopus 1Isl MKOJHHUKOB 110 (DU3HUOJIOTHH

2 IIT.

( HeWpoTexHoaorun) Moaens 24 ZIR780R

(o2¢]

[{rbposas 1a00paTOpUst IO KOJIOTHH
becnipoBoHON MynbTuAaTIHK Releon Air « Xumusi-5»

N

10

30H] TeMIIEpaTypbl

M3MEPUTENBHBINA Iy TPOBOIUMOCTH

DIIEKTPOJ PH

[Tacriopt 6ecIipOBOTHOTO MYJIBTUAATIHKA

Habop nmabopaTopHOli OCHaCKH

JlaTyuK ONTUYECKON IIIOTHOCTH

becnpoBoHON MynbTuaaTduK Releon Air «buonorus-5»

11

Dnektpoa PH

TemneparypHbIii 30H]

[Tacriopt 6ecIIpOBOTHOTO MYJIBTHAATIHKA

[{udpoBast BumeoKamepa

becnipoBoiHOM MynbTHAATIHK Releon Air «@usnonorus-

5»

Mamn>xera 151 u3mMepeHus nasiaeHus Haruerarens uis
MaHKEThI

[y Temneparypsl Tena




KoMIUIEKT 0JTHOPA30BbIX HACAAOK JUIS JILIXaTEeIbHOU

TPYOKH
Kimnca juig nansla

Ilactiopt 6GCHDOBOI[H01"O MYJIbTHAATYHUKA

Jatuuk OKT

ATYUK KUCTEBOM CUJIBI

g !aT‘II/IK OCBCIICHHOCTH




COJEPXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOI XUMMU

[IpenMer opraHnvecKkoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepuanioB. Teopusi CTpOCHHS OpPraHUYECKUX
coenunenniit A. M. BytnepoBa, e€ ocHoBHBIE TT0JI0KeHUS. CTPYKTYpHBIE (HOPMYJIbI
OpPraHUYeCKUX BellecTB. [oMororusi, wu3zoMepus. XuUMHUYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3HU.

[IpeacraBnenue o kinaccuuUKaIMM OpraHUYecKuX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COCIMHEHUN (CHCTEMaThyecKas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHENIINX MPEICTABUTENIEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS BELIECTB W UX MPEBpAILCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMyd OpraHMYeCKHX BEIIECTB W MaTepuajaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOIIOJEHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALIEHUIO OPTAHUYECKUX BEIIECTB
MIpU HarpeBaHuH (TIJIaBJICHUE, OOYTIIMBAHNE U TOPEHUE).

YrieBoaopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENN aJKAaHOB: (PU3MUYECKME M XHUMHUYECKHE CBOWCTBA
(peakiuu 3aMelieHus] W TOpPEHHUs), HAXOXKJACHHE B TPHUPOAE, MOJYyYCHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psii. DTUIICH U MPOIMUJIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MYECKME M XHWMHUYECKHE CBOWMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUJpATALMM, OKUCICHHUS U
MOJIMMEPU3ALIH ), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u merunOyrtaaueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOMCTBa (peakius moiaumepusanuu). [lomydeHne CHUHTETHUYECKOro
Kay4dyKa U pEe3UHBIL.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifi. ALIETHIICH
— TMPOCTEHIIMI TPEACTaBUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBa (pEakiluu THAPUPOBAHMUSI, TaJOTCHUPOBAHUS, THApPATAIINH,
rOpEHUs1), MNOJYyYEHUE U TPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (GU3NYECKHE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHupOBaHUS U HUTPOBAHUS), MOJyYE€HUE U TIpUMEHEHue. 10.1yo:
cocmas, cmpoenue, uzudeckue U  XUMUdeckue  Cceolucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NoyyeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMyeckass CBsSI3b MEXIYy YIJVIEBOJOPOAAMH, MNPHUHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

IIpupoHbIE MCTOYHUKHM YIia€BOAOPONOB. [IpUponaHBII ra3 M NOIYyTHBIE
He(TsaHble Ta3bl. HegTh n e€ mpoucxoxaenue. CrocoOsl nepepaboTKu HEPTH:
MEPErOoHKa, KPEKUHT (TEePMUYECKHM, KaTalUTHYECKHil), muponu3. IIpoaykTsl
nepepadoTKu HEPTH, UX MPUMEHEHHUE B IIPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIi
YTOJIb U HIPOAYKTHI €r0 MepepadboTKH.

OKCHEPUMEHTAIIBHBIE METOABl HM3YYEHHMS BEIIECTB M HX IPEBpALICHUI:
O3HAaKOMJIEHUE C 00pa3laMHt IJIACTMACC, Kay4yKOB M PE3UHbI, KOJUIEKI[UU
«Hedpte» wm  «Yromp», MOAETUPOBAHHUE  MOJEKYJT  YIJIEBOAOPOIOB U
raJIor€HONPOU3BOIHBIX, IPOBEJCHUE HPAKTUYECKON pabOThI: MOJYyYEHUE ITUIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Breruncnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (Macchl, o0BbEMa,
KOJIMYECTBA MCXOJIHOTIO BEIIECTBA WMJIM MPOAYKTA PEaKLUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WK IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxkamue oprannyeckue coeAMHEHUsI

[IpenenbHble OOHOATOMHBIE CHUPTHL. METaHOA W 3TAaHON: CTPOCHHE,
buznyeckne M XUMHYECKHME CBOWCTBA (PEakiMud C AaKTUBHBIMH METAJIaAMH,
rajJlor€HOBOJIOPO/IaMU, TOpPEHHE), MpUMEHeHHe. BoJaoponHble CBS3M  MEXITY
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METAHOJIA U 3TaHOJIA HA OPTaHNU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OJTWICHIJMKOIbL W  TJIMLEPUH: CTPOECHHUE,
busznueckne W XUMHYECKHE CBOMCTBA (B3aMMOJEWCTBHME CO IIEJIOYHBIMU
METaJUlaMH, KaueCTBEHHas peaklus Ha MHOIroaToOMHble cnupthl). [leficTBue Ha
OopraHu3sM yenoBeka. [ Ipumenenue rauuepusa U 3THIICHIJIAKOJIS.

@deHoN: CTpOoeHHE MOJEKYIbl, (U3NUYECKUEe U XUMHUYECKHE CBOMCTBA.
ToxcuunocTs Genona. [Ipumenenue penona.

Anpaernnpl U kemouvl. DoOpMaNBIEruj, AauETANbAETUI: CTPOCHHUE,
¢uznueckne U XMMHUYECKHE CBOMCTBA (PEaKLMM OKUCIEHHS M BOCCTAHOBJICHMUS,
KAueCTBEHHbBIE PEAKIIUH), IOJyUYEHHUE U IPUMEHEHUE.

OnHOOCHOBHBIE IIpe/ebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUECKHEe U XMMHUYECKUE CBOMCTBa (CBOICTBa,
oOrmue I Kiacca KUCIOT, peakius 3TepuuKannm), modydeHrne U MPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENA BBICIIUX KapOOHOBBIX
KHCTOT. MbIJIa KaK COJIM BBICIITUX KApOOHOBBIX KHCIIOT, HX MOIOIIIEE ACHCTBHE.

Cnoxubple 3(QUPHl Kak TMPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KHUPOB.




VYrieBomael:  cocTtaB, KiacCHUKAIUSA  yriaeBOAOB  (MOHO-, JH- W
nosucaxapuabl). ['moko3a — npocTteldmii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbl, (PU3MYECKHEe U XUMHUYECKHE CBOMCTBAa (B3aMMOJCIHCTBHE C
ruapokcusiom Menu(ll), okucienne amMmmuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIIOKO3bI), HaXOXKJACHHE B MPUPOJE, MPUMEHEHUE,
ouonoruueckas poib. ®otocunTe3. pykTo3a Kak H30MEP IIIFOKO3BL.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
HEJUTI0N03bl.  PU3NYECKHEe W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAs peaKkus C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl HW3YUYEHHUS BEIIECTB W HX MPEBpPALCHUN:
MpOBEJCHNE, HAOIOJICHUE U OIMHCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHbIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TAHOJA
okcuaoM Mmenu(Il)), MHOroaroMHBIX CHHUPTOB (B3aMMOJEWUCTBHE TJIMIEPUHA C
ruznpokcunom Meau(ll)), anpaernoB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHAA
cepeopa(l) m ruapoxcumom wmemu(ll), B3ammonelcTBHe Kpaxmajga C HOJOM),
MIPOBEICHHE MPAKTUYECKOU PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Boruncnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (Macchl, o0BbEMa,
KOJIMYECTBA MCXOJIHOIO BEIIECTBA WJIM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BELECTB WM IPOAYKTOB PEAKIIUH).

A3oTcozepKaIue OpraHuueCcKue COeIMHEHUSI.

AMUHOKHUCIOTHI Kak aM(QOTEepHbIE OpraHNYecKue coeanHeHus1. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe muiuHa). buonorudyeckoe
3HAYECHHE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpPOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs W TpEeTHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBa OEIKOB:
THIPOJIU3, ICHATypallvsl, KAYeCTBEHHBIC PEaKIINU Ha OETKU.

OKCNEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPALCHUN:
HaOJIOICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalHs OEIKOB MpH
HarpeBaHuM, LIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJieKyJISIpHBbIE COeJUHEHUS

OCHOBHBIE MOHATHS XWUMHHM BBICOKOMOJIEKYJIIPHBIX COCJUHEHUIN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPHU3ALNH, CPEAHAS MOJEKYIISIpHAS
Macca. OCHOBHbIE METOJBl CHHTE3a BBICOKOMOJEKYJSIDHBIX COCOUHEHUH —
MOJIMMEpU3aIUs U MOJTUKOHEHCAUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HUX MpPEBpaIlCHUIL:
O3HaKOMJIEHHE C 00pa3lamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanu3zanus MeXIIPEIMETHBIX CBA3CH MPH H3YYSHUH OPraHUICCKOM XUMUH B
10 Kkiacce OCYMIECTBISICTCS 4Yepe3 HCIONIb30BaHHE KakK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSITHHA, TaK W MOHATHHA, SBIISIOIIAXCS CHUCTEMHBIMH JJISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecCTBEHHO-HAYUYHbIC TTOHITHS: SBJICHUE, HAYYHbIH (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, KIACCU(PUKAIMS, MEPHOANIHOCTh, HAOIIOICHHE,
W3MEpEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHUE.

dwusuka: MaTepus, DOSHEpPrus, Macca, aroM, OJJIGKTPOH, MOJIEKYIa,
DHEPreTHUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEICCTBA, (PU3UUCCKHIE BETUIHHBI M STUHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Owmocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BellecTBa (OCIKH, YIJICBOJBI, JKUPHI,
(bepMeHTHI).

['eorpadus: MUHEpabl, TOPHBIC MOPOIBI, MOJIE3HBIE NCKOIAaeMbIe, TOTUIHNBO,
pecypchl.

TexHoIOTHSA: THIIEBBIC MPOIYKTHI, OCHOBBI pPAIMOHAIBHOTO TTHUTAHHSA,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYCCKUE MperapaThl, MaTePHAIIbI U3
UCKYCCTBEHHBIX M CHHTECTHUCCKHUX BOJIOKOH.

11 KUIIACC
OBLIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMUH

XUMUYECKUN JJIeMEHT. ATOM. fnpo aroma, H30TONBL. DJIEKTPOHHAS
o0oouka. DHEPreTHUeCKUe YPOBHH, MOAYPOBHU. ATOMHBIE OopOWTaNH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeesieHHus 3JIEKTPOHOB MO OpOUTaIsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IICKTPOHHASI KOH(PUTYpAIMsi AaTOMOB.

Ilepnonnueckuit 3akoH U [leproanueckas cucTeMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA M lleproanyueckor CUCTEMBI
xumuueckux aneMeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XHMMHMYECKUX D3JIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPyNnamM U MEPUOJAM.
3HaYeHNe NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3U
(KoBajieHTHasi HEMOJIsIpHAs W TOJISIpHAs, MOHHAs, METaJUIM4ecKas). MeXxaHHU3Mbl
oOpa3oBaHMsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-
akuenTopHselil). BonoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemecTtBa  MOJIEKYJAIDHOTO M HEMOJEKYJSPHOIO  CTPOCHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PELIETKH.

IloHATHE O nUCHEPCHBIX cUCTEMax. VMICTUHHBIE W KOJJIOUAHBIE PacTBOPBI.
MaccoBas 10515 BEIEecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | eHeTMyecKas CBsI3b HEOPraHWYECKUX BEIIECTB,
MIPUHALIEKANIMX K PA3JINYHBIM KJI1aCCaM.

Xumunueckass peakuus. Knaccupukanus — XUMHUECKHX — peakuMid B
HEOPraHWYECKOM M OPraHWYeCKOW XMMHMH. 3aKOH COXPaHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHMS U IIPEBPALICHUS DHEPTUU IIPU XUMHUECKUX PEAKIIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (QaxTtopoB. OOpaTuMbIe
peakuuu. XuMHUYECKO€ paBHOBecHe. DaKTOpbI, BIMAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutrnyeckas auccouuanus. CuiabHble U ciaalble 3nekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIasA, HEUTpaJIbHAs, IEI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTANBHBIE METOJBl HM3Y4YEHUs BEIIECTB M HUX NPEBPAICHUN:
nemoHcTpauus Taonun «llepuoanueckas cucrema xumudeckux snemeHTon 1. WM.
MenneneeBay, U3ydeHHE MOJENIEH KPUCTAINIMYECKUX PEIIETOK, HAOIIOJEHUE U
ONHCaHUE IEMOHCTPALMOHHBIX U JIAOOPATOPHBIX ONBITOB (Pa3okKeHUE NEPOKCUIa
BOJIOPOJIa B IIPUCYTCTBUU KATAIIU3ATOPA, ONIPEACIICHUE CPEbl pACTBOPOB BEILIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO WHAMKATOpPA, PEAKUUHM HOHHOrO0 OOMEHa),
MPOBEJICHUE MPAKTHUECKON paboThl «BiusHue pa3nuvHbX (aKTOpPOB Ha CKOPOCTh
XUMUYECKON pEaKLUN».

Pacuérnble 3anauun.

Pacuérel 1O ypaBHEHMSM XUMHYECKMX pEAaKUMW, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C MCIIOJIB30BAHMEM ITOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuyeckasi Xumus

Hemerammel.  Ilonoxenne HemeraiuioB B llepuognueckor  cucreme
xumudeckux diemeHToB [[. M. MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuUMepe
KHCIIOPO/JIa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA Ba)KHEMIIMX HEMETAJUIOB (TaJlOr€HOB, CEpbl, a30Ta,
docdhopa, yrimepoma U KpEeMHHUS) W KX COCAMHEHHM  (OKCHJIOB,
KHCIIOPOJCOAEPKAIIMX KHCIIOT, BOJIOPOJHBIX COETUHEHH ).

[IpuMeHeHne Ba)KHENIINX HEMETAJJIOB U UX COSMHEHMI.



Mertamnsl. [lonoxenne meraiioB B Ileproandeckoil cUCTEME XUMHUYECKHUX
anemeHToB [I. . MenpaeneeBa. OcoOEHHOCTH CTPOCHHUS AIEKTPOHHBIX 000J0UEK
aToMoB MeTa/ioB. O0mme dusndeckue cBoicTBa mMeTamuioB. CIiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN P HAIIPSYKEHUM METAJUIOB.

XUMUYECKUE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUM, KaJiuil, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KeJI€30, MEJIb) U UX COCTUHEHUH.

OO6rmue crmocoObl MOJIydeHHsT MeTauloB. IIpuMeHeHne MeTayioB B OBITY H
TEXHUKE.

OKCNEPUMEHTAIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB M UX IPEBpaIleHUM:
M3ydeHUE KOJUICKITMN «MeTaulbl M CIUIaBbl», O00pa3IOB HEMETAJIOB, PEIICHUE
OKCIIEPUMEHTAIILHBIX 3aja4, HAOJIO/ICHWEe W OMHCAHHE JACMOHCTPAIIMOHHBIX H
Ja00PAaTOPHBIX OIBITOB (B3aMMOJCHCTBHE THJIPOKCHIA aTFOMUHHUS C PACTBOPAMH
KHUCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIIOB).

Pacuérnsbie 3amaun.

Pacuéter mMaccer BemecTBa MM 00bEMA Tra30B MO M3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM O0BEMY OMHOTO W3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacué€Thl Macchl (00BEMA, KOJUYECTBA BEIIECTBA) IIPOJIYKTOB PEAKIIUM, €CIIU OJTHO
W3 BEUIECTB UMEET ITPUMECH.

XuMMs M )KU3Hb

Ponp xuMumM B 00ECNEUEHUHM HKOJOTMUECKOM, HHEPreTUYECKOM U MHUIIECBOU
0€30MacHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIHH.

[IpeacraBnennss o0 OOMMX HAyYHBIX MPUHINAIAX TPOMBIIUICHHOTO
MOJYYEHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTECPUAIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTepuaiabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KEpaMmuKa,
MaTepuanbl s 3JEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAIIbHBIC
ya00peHusI.

XuMHsT U 3J0pOBbE YEJIOBEKA: MpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia OE30MaCHOT0 MCIIOJIL30BaHUS IIpenapaToB ObITOBON XUMUH
B IIOBCEJTHEBHOM KU3HH.

MeXIpeIMETHBIE CBS3H.

Peaym3zanust  MeXINpPEAMETHBIX  CBSI3eM MNpH  HM3yYeHUH OOmed u
HEOpraHM4ecKo XuMuM B 11 Kjacce OCyIIECTBIISIETCS] YEPE3 MCIOJb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHUM, TaK W TIOHATHM, SBIISIOIIMXCS
CHUCTEMHBIMM JJIS1 OTACIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIEC TOHSTHS: Hay4dHBINH (hakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccupuKaIusi, I[ePHOJIUIYHOCTh, HaOII0ICHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBICHUE.



®dwusuka: MaTepus, YHEPrHsi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOII, paJAMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIMYUHBI U €IMHUIBI X
M3MEPEHHS], CKOPOCTb.

buonorusa: kieTka, oOpraHm3M, OJKOCUCTEMa, Ouocdepa, Makpo- H
MHUKpPO3JIEMEHTbI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MTOPO/BI, TOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcsl.

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTb, METaLUTyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX MAaTEpUANIOB, CEIbCKOXO3SIIICTBEHHOE TMPOM3BOACTBO, IHIIEBas
MPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepHaJIoB,
AJIEKTPOHHASI IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA [TPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBaMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
OOyJaroImMMuUCs TMPOTpaMM  CpemHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeaIMEeTHbIM M IpeaMeTHbIM). HayyHo-mMeToauueckold OCHOBOM IS
pa3paboTKu IJIaHUPYEMBIX PE3YyJIbTATOB OCBOEHHUS MPOrpaMM CpPEAHEr0 OOIIETo
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHS NpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

OCO3HaHHE OOYYAIOUIUMUCS POCCUICKON TIpaKAAaHCKOW HIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIMYUEe MOTUBAIMH K 00yUEHUIO;

LEJICHAIPABJICHHOE PA3BUTHE BHYTPEHHHUX YOEXKJICHUW JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYalOlIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEeATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAaMU, MPUCYIIMMH LIEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIMYue MPaBOCO3HAHMSI SKOJOTMUECKON KYJIbTYpPbl U CIIOCOOHOCTU CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA MpeAaMeTa «XHMHS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHONH W BOCIUTATENbHOM JESITENIPHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLIMOKYJIBbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LICHHOCTSMMU
U HJlealaMH POCCUICKOr0 Ipa)KAAaHCKOro oOlIecTBa, NPUHATHIMU B OOLIECTBE
HOpMAaMM U TpaBWJIaMd  [OBEIEHHS, CHOCOOCTBYIOIIMMH  IPOLIECCAM
CaMOMNO3HAHUS, CaMOpPAa3BUTHA M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaroIuxcsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHsA IpeaMera «XUMHUS»  OTpa)karoT
c(OPMUPOBAHHOCTh ONBITa IIO3HABATEIILHOM M MPAKTUYECKOW JEsTeNbHOCTU
00yJaromuxcs Mo peann3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HaHUs 00YJArOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U ITPAaBONOPAIKY;

IIPEACTABICHUS] O COLMAJIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH IIPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M NO3HABATENIbHBIX 3a]1a4, BHIIOJHEHUU
XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTHI IPYTUX MPU aHATN3€ Pa3TUYHBIX BUJOB YUEOHOU JEATEeIbHOCTH;

2) NaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€YCCTBEHHON XUMUH;

YBaO)XEHUA K IpOIEcCCYy TBOpPUYECTBA B 00JACTH TEOPUM U IMPAKTUYECKOIO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOTrO, YTO JIOCTH)KEHHUS HAYKH €CTh pe3yJbTaT
JUIATENbHBIX ~ HAONIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U PAKTHKOB;

MHTEpeca M TO3HABaTEIbHBIX MOTMBOB B IIOJYYEHHU WU IOCIEIYIOLIEM
aHanm3e MHQPOpPMAIMU O MEePEOBBIX JOCTIKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHMS, ITUYECKOT0 IOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPATbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJICHUE M IMOCTYIKH CBOMX TOBAPUUIEH C
IIO3ULIMA HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUH ITHX
IIOCTYIIKOB;

4) popmupoBaHNs KYJbTYPbI 3[10POBbA:

MOHMMAHUA [EHHOCTEH 3J0pOBOr0 u 0Oe30macHOro olpas3a JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmrofileHrs TIpaBUJ 0€30MacHOT0 OOpaleHusi C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAHUS LEHHOCTUM TpPaBWi HMHAMBUAYAJIbHOTO U  KOJUIEKTUBHOIO
0€301acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HHU JIFOJEH;

OCO3HAHUs MOCIEACTBUM M HENPUATHS BPEAHBIX MpPHUBBIYEK (YIMOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKOM
JESTeIbHOCTH, OOLIECTBEHHO IIOJIE3HOHM, TBOPUECKOM M  JPYrMX BHJAX
JESTEIILHOCTH;

YCTAHOBKM Ha AaKTMBHOE Y4YAaCTHE B PEIICHUH MPAKTUYECKUX 3a/1ad
COLIMaJIbHON HaNpaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJbI);



MHTEpeca K MPAKTHUECKOMY HU3YYCHHIO MPOPECCHil pa3IMdHOTO pojia, B TOM
YKCIJIE HA OCHOBE NPUMEHEHMS PEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPyNy, JIOJIIM TpyAa U pe3yjpTaTaM TPYJOBOW JEATEIbHOCTH;

TOTOBHOCTU K OCO3HaHHOMY BbIOOPY MHAMBHUIYaJIbHON TPACKTOPUHU
oOpa3oBanms, Oyaymiel Mpodeccuu W peanu3alid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 001IecTBa;

6) 3K0J10rMYeCcKOro BOCIIUTAHUSA:

HKOJIOTMYECKU 1IeJIECO00Pa3HOro OTHOILEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

NOHMMAHUS TJI00AJBPHOTO XapaKTepa SKOJOTMYECKHX MpoOJieM, BIIMSHUSA
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIBHON CPEMBL;

OCO3HaHUS HEOOXOJUMOCTH HCIONb30BaHUA JOCTHKEHHA XUMHUHU IS
pELIeHHs] BOIPOCOB PALIMOHATIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MPUHOCIIIUX BpEI OKpPYXKaroueu
MPUPOJHON cpelie, YMEHHUS MPOTrHO3MPOBATh HEOIArONpPUATHBIE SKOJOTUYECKUE
IIOCJIE/ICTBHSI PEATPUHUMAEMBIX JEHCTBUN U IPENOTBpALIaTh UX;

HaJIM4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIbTYPHI,
OmnbITa JEeSATENbHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHOW M COLMATBHOU
MIPaKTUKE, CIOCOOHOCTH M yMEHUs AaKTUBHO MPOTHUBOCTOSATh HJACOJIOTUU
xemohoouw;

7) UEHHOCTH HAYYHOI' 0 TO3HAHMSL:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHU;

MOHMMAHUA CHNeUM(UKH XWMHUU KaK HayKH, OCO3HaHHs €€ poiud B
(GOpMUPOBAHUN PALMOHATIBHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM ILIEIOCTHOTO
IpescTaBiIeHUs] 00 OKPYXKAIOUIEM MUpPE KaK O €IUHCTBE IMPHUPOJbI U YEIOBEKa, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUHu MpoOJIeM COXpaHEHHUs
MPUPOJHOTO PAaBHOBECHS;

yOSXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHUU JUISI  COBPEMEHHOMU
LIUMBWIN3AlMU: B €€ TYMaHHCTUYECKOM HAIPABICHHOCTM M BAXXHOM pPOJIU B
CO3/1aHMU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEIIEHUU TJ00alIbHBIX MPOOIEM
YCTOWYMBOI'O Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, YHEPI€TUYECKOM, MHUILEBON U
HKOJIOTMYECKON O€30MacCHOCTH, B Pa3BUTHH MEAUIIMHBI, OOECIICUEHUH YCIOBHUI
YCHEIIHOTO TPY/Ia ¥ SKOJOTHIECKH KOM(POPTHOM KU3HU KaXKJIOTO WIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHMs CYLIIHOCTH METOJOB
MO3HAHU, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



noJTlydyaeMble 3HAHUS I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIETO MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHU, YMEHHUSI J1eJaTh OOOCHOBAHHBIE 3aKIIOUEHUS HA
OCHOBE HayuyHbIX (AaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 IOJy4YeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUSA IS
pelieHus: npobyieM B PeaIbHBIX )KU3HEHHBIX CUTYAILINAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKOU ACSITEILHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJla B pa3iIuyHbIX chepax mpodeccuoHalIbHON
TS TEIbHOCTH.

METAINPEJIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYCOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMbBIE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIMICHAYYHBIC MOHATHS, OTPa’KAOIINE
I[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEUPUKY METOJO0B IO3HAHMS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, DHEPTHs, SIBJICHUE,
MPOIIeCC, CHCTEMa, HAYYHBIN (aKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeIOBaHNE, HAOMIOCHIE, N3MEPEHHE, IKCIIEPUMEHT U APYyTHE);

YHUBEpCaIbHBIC YyUeOHBbIC NEUCTBHUS (ITO3HABATEIbHBIE, KOMMYHUKATHUBHEIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue (G YyHKIIMOHATIBHOM
IPaMOTHOCTH M COIMATIbHON KOMIIETEHIIUN O0yYarOIINXCS,;
CIOCOOHOCTh 00y4aroMxcst UCTIOJIb30BATh OCBOCHHBIC

MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAIbHBIE Y4COHBIC
JCUCTBUSI B IO3HABATEIBHOM M COIMAJIBHOM ITPaKTHKE.

MeTtanpeaMeTHbIe pPe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH M  PETYISATHBHBIMHU
JICHCTBUSIMH.

OgJaaenue YHHBEpPCAJTbHBIMHA yueOHbIMU NMO3HABATEJbLHBIMH
JeHCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE JIeliCTBUS:

CaMOCTOSITEIbHO  (OpPMYyJIMpOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEACNIATh LEId JIeITCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU MX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABIICHHBIMU IEJISIMU;

HCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI TIOTHUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTePHbIC MPU3HAKKU MOHATHW W yCTAHABIMBATh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHUS JIJIsI OOBACHEHHUS OTJCIBHBIX (AKTOB H
SIBIICHU;

BbIOMpATh OCHOBaHUS M KPUTEPUU s KIACCU(PUKALMU BEUIECTB MU
XUMUYECKUX PEAKIU;

YCTaHABIMBAaTh MPHUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMH
ABJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYKIEHUA (MHIAYKTUBHBIC, JEIYKTUBHBIE, 10
AHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B PACCMaTPUBAEMBIX
ABJICHUSAX, (DOPMYIHPOBATH BHIBOJbI U 3aKIIFOUCHUS;

IIPUMEHSATH B MPOLECCE MTO3HAHUS, UCIOIb3YEMBIE B XUMUN CHUMBOJIMYECKHE
(3HaKOBbBIE) MO/IEIIN, TPEOOPA30BBIBATH MOJEIIbHBIE IPEACTABICHUS — XUMUYECKHM
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHU4YecKas (opMmyna, ypaBHEHHE XUMHUYECKOM
peaKkuMy — MpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTUYECKUX 3aj]1ad,
IIPUMEHSATh HAa3BaHHBIE MOJEJIbHBIC IIPEACTABIICHUS JIJIS1 BBISBICHUS XAPAaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIMM.

2) 0a3oBbIe HCCJIeI0BATEIbLCKUE IeliCTBHS:

BJIQJIETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMUYECKUX
peaKumii;

(bopMyIIMpOBaTh L€ U 3a/1a4U UCCIIEOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KAuyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CAMOCTOATEJIBHOIO IUIAHUPOBAHUS W  IPOBEICHHUS
YYEHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAONIOAATh 32 XOJ0M
IpoLecca, CaMOCTOATEIbHO IPOTHO3HPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
00001IEHHS Y BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIENOBATENbCKOW W MPOEKTHOM
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBLHOMY
IIOMCKY METOJOB pELICHUS MPAKTHYECKUX 3aJad, HPUMEHEHUIO pPa3JIMYHbIX
METO/0B ITIO3HAHUS.

3) pabora ¢ unopmaumeii:

OPUEHTHPOBATbCS B PA3IMYHBIX MCTOYHMKAX HHPOpMaIMU (HAY4HO-
NOMYyJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHbIE IOCOOus,
pecypcsl HTepHeTa), aHAMU3UpOBaTh MHYOPMAIMIO PA3NUYHBIX BUIOB U (QOopM
MIPEICTABICHHUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;



(dbopMyIHMpoBaTh 3aMpOChl U MPUMEHSTHh PAa3IMYHBIE METOJbI MPH MOUCKE H
orbope wuHpoOpManuu, HEOOXOOUMOW JUJIsi BBIIOJHEHHS Y4YeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

IpUOOpeTaTh OMBIT HCIOJIB30BAHUS HH(DOPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMy  TpEeACTaBIICHUS
uHpopMaluu (cxemsl, TpaduKh, JUarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BAaTh HAYUYHBIM SI3bIK B KAuecTBE CpEACTBA HpU padboTe C
XUMHYECKOH HMH(pOpMAIMEeil: MPUMEHATh MEXKMIpEeAMETHbIE ((PU3NYECKUEe W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMyITbl, a00peBHATYpBI, HOMEHKIATYPY;

UCIIONIBb30BaTh M IPEoOpa3OBbIBATh 3HAKOBO-CUMBOJHUYECKHE CpEICTBA
HarJIIIHOCTH.

OBanageHne yHMBEpPCaIbHBIMIA KOMMYHMKATUBHBIMH 1CHCTBHSIMH:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMO TeMBbI B X0OJI¢ AUAJIOTa W/HIIN
JUCKYCCUHM, BBICKa3blBaTh  HJA€H, (HOPMYIUPOBATH CBOM  IMPEIOKEHUS
OTHOCUTEJIBHO BBIIOTHEHUS MPETIOKEHHOM 3a/1au;

BBICTYNATh C MpPE3EHTAlUEH pe3yIbTaTOB IO3HABATEIBHOW JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMU NP BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIEI0OBAaHUIO CBOWMCTB
M3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro npoekra u (opMyIupoBaTh BBIBOIbI
II0 pe3ysibTaraM IMPOBEAEHHBIX HCCICAOBAaHUN ITYTEM COIVIACOBAHMS IO3HMIMHI B
X0J1e 00CYXICHHSI 1 0OOMEHa MHCHUSMH.

OgByageHne yHMBEpPCAIbHBIMHU PEryISTHBHBIMU 1CHCTBUAMM:

CaMOCTOATEJIBHO IIJIAHUPOBATh M OCYILECTBIIATH CBOIO II03HABATEIbHYIO
NeATENbHOCTh, Ompenessis €€ Leaud M 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHUPOBATHh MpEJaraéMblii adropuT™M JEHCTBUWA MIpH
BBINIOJTHEHUM Y4YE€OHBIX U HCCIENOBATENIbCKUX 3aJlad, BbIOMpaTh HaumbOojee
3¢ (EeKTUBHBIA C€NOCOO MX peHIeHHs C YYETOM IMOJNIyYEHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEIbHOCTH HAa OCHOBE CaMOaHaJIn3a
Y CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATHBI
10 KITACC

[IpenmeTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XuMUSD»
OTPaXAIOT:

c(hOpMUPOBAHHOCTh ~ NPEJACTABICHUA O XHUMHUYECKOW  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJIM XUMHUM B TIO3HAHUU SIBJICHUM



npuponbl, B  (HOPMHPOBAHMH MBIIUIGHUS ¥ KYJbTypbl JHYHOCTH, €€
(yHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOM /JIsl PELLIEHUS IPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpexne;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HaHWi, KOTOpas  BKIJIIOYAET:
OCHOBOMOJArarlue MOHATUS (XUMHUYECKHM 5SJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb, AIEKTPOOTPUIATEIbHOCTD, XUMUYECKas]
CBSI3b, CTPYKTypHasi ¢opMmyina (pa3BépHyTas U COKpall€HHas), MOJb, MOJISpHas
Macca, MOJISIPHBIN 00bEM, YTIIepOAHbIN CKeNeT, GyHKIIMOHATIbHAS TPYIINa, paauKal,
M30MEPUS, U30MEPBI, TOMOJIOTUYECKUHN Psil, TOMOJIOTH, YIJIIEBOAOPOIBI, KACIOPOT
U a30TCOAEp)KAIME COCAUHEHUS, MOHOMEpD, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUUM U 3aKOHBI (T€OpUs CTPOCHHUS
oprannveckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHUSI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XUMHUH; MHPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE IIOHUMAHUSA IPUYMHHOCTH M CHCTEMHOCTH XUMHWYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEIACHHMSI O CBOICTBaX, COCTaBe, IOJyYEHUU U
0€30MacHOM HCIOJIb30BAHUN BAKHEHMIIIUX OPTaHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM JESTEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
YCTaHABIMBATh UX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U NIPEBPAILCHUI OPraHUYECKUX COCANHEHUM;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMUYECKYI0 CHMBOJHUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpPALIEHHON)
bopMysl  OpraHMYECKMX BEUIECTB U YPaBHEHUH XUMHUYECKHX PEaKIIH,
W3rOTaBIMBaTh MOJEIHM MOJIEKYJ OPraHWYECKHX BEIIECTB M MJUIFOCTPALMM UX
XUMUYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUU YCTaHABIMBATH MPUHAICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJIacCy/Tpylnme COeIMHEHUN (yriaeBOJOpPOAbl, KHCIOPOA M a30TCOJEpIKallue
COEIMHEHUsI, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHMsI), J1aBaTb UM Ha3BaHUSA IO
cucremarnyeckor HoMeHkiatype (IUPAC), a Takxke mpUBOIUTH TPUBHAJIBHBIC
Ha3BaHUSl OTAENIbHBIX OPraHWYECKUX BEIIECTB (ATUJIEH, NPOIWJIEH, AlETUJIEH,
ATUJICHIJIMKOMNb, TIULEPUH, (EHO, GopManbAerull, aleTalbJIeruj, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, IIIK0K03a,
bpyKTO3a, KpaxmaJ, LeJuIr0J103a, TIUIHIH);

chOPMUPOBAHHOCTh YMEHHUS OMNPENEISITh BHJbI XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTMHEHUAX (OJUHAPHBIEC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUS TPUMCHATHh TIOJOKCHHUS TEOPUU CTPOCHUS
oprannveckux BemectB A. M. BytiepoBa jist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAHEHHSI MaCChl BEILIECTB;

c(OpMHUPOBAHHOCTh ~ yYMEHUH  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XUMHMYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTEICH pPa3IMUHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOINWIECH, alETUJIEH,
Oyramuen-1,3, mermnOytamueH-1,3, OCH30J, METaHOJ, STAaHON, ATHJICHTIUKOIb,
rIuiepuH, (EHON, aleTanbIeru, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TIIIOKO3a,
Kpaxma, IeJUII0JI03a, aMUHOYKCYCHAsI KMCJIOTA), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
HCTIOJB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKH YTIJICBOIOPOIHOTO
Chlpbd  (HE(Th, NPHUPOAHBIA Tra3, yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHHUE TIPOYKTOB TIEpPEepadOTKH;

c(hOpPMHPOBAHHOCT, YMEHHHA TIPOBOJIUTH BBIUYMCICHUS IO XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WUIIU IMPOAYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJIHBIX
BEIIIECTB WU MPOYKTOB PEAKIIUN);

c(hOPMHPOBAHHOCT, YMCHHUH BIIAJE€Th CHCTEMOW 3HAHWK 00 OCHOBHBIX
METOJIaX HAyYHOIr'O MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUU IIPU U3YUEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HAONIOICHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHNUE),
WCIOJB30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUSA [JJi1 TPUHITUS pELICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTyallUsiX, CBSI3aHHBIX C BEHIECTBAMU U HUX
MIPUMEHEHHEM,;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIATH MpaBUjia MOJIb30BAHUSI XUMUYECKON
MOCYJIOM M J1abOpaTOpHBIM O00OPYIOBAaHHMEM, a TakKe IMpaBuia OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHSIMU TIO BBITOJTHEHHUIO JaOOPATOPHBIX
XUMUYECKUX OTBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHN TUUIAHUPOBATH M BBIMOJHATH XUMUYECKUN
AKCTIEPUMEHT (IIPEeBPAILICHUS] OPTAaHUYECKUX BEIECTB MPU HarpeBaHUU, MTOTyUCHHE
ATUJIEHA U HW3YyYEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIHUHU OPTaHHUYECKUX
BEIIIECTB, JCHATypalus OCJKOB MpPU HArpeBaHUM, IIBETHBIE pEAKIUU OEIKOB) B
COOTBETCTBHMM C TIpaBWJIAaMH TEXHUKH OE€30MacHOCTH TMpH OOpalleHUuu C
BEIIECTBAMH M JIAOOPATOPHBIM O00OPYJIOBAaHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peaknmii 1 GOpMyITUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIMU3UPOBATH XUMHUYECKYIO
uH(oOpMaIMIO, TMOIYy4YaeMyK) U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);



c(hOPMHPOBAHHOCT,  yYMEHHH  COONIOAaTh  MpaBWIa  DKOJIOTHYCCKH
1[EJIECO00PA3HOr0 TOBEICHUSI B OBITY W TPYAOBOM JACSATEIBHOCTH B IENIX
COXPAaHEHHMsI CBOETO 30POBbsl M OKPYXKAIOLIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HAa >KUBBIE OPraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIIECTB, TOHMMas cmbica mokasarens [1/IK, mosicHATs Ha mpuMepax CrIocCOOBI
YMEHBILICHUSI W NPEAOTBPALLCHUS KX BPEAHOIO BO3JCHCTBUS Ha OPraHU3M
YEJI0BEKa,

JUIsE OOYYaroIIMXCsSl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL  CIENBbIX M CIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHcTeMy oOo3HaueHui JI. bpains nis 3anmucu XuMHYeCKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XUMHUSD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW  COCTaBJISIOMICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpPa, POJM XHMHUHA B TIO3HAHUM SBJICHHUM
npupoapl, B  (GOPMUPOBAHUM MBINUICHUS W KYJIBTYpbl JUYHOCTH, €€
(hYHKITMOHATIBLHON TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MTPAKTUYCCKUX 3a1a4
1 DKOJOTMYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M IPUPOTHOM
cpene;

BIIAJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XUMUYECKUNM DJEMEHT, aTOM, HM30TOoI, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBIH OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHas1, HOHHAs, METaJUTMYeCcKasi, BOAOPOAHAs), KpUCTAINYECKas peméTka,
THUNBl ~ XUMHYECKUX  PEAKUUid, pacTBOpP, ODJICKTPOJMUTHI,  HEJICKTPOIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XHMHUYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TeOpus
BJICKTPOJIUTUYECKOU Juccouuanuu, nepuoandeckuii 3akoH . M. Menneneena,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUU SI3BIK XUMUU,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAIIME B OCHOBE NOHHWMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBJICHUH, (haKTOJIOTHUYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUH U O0€30IIaCHOM HCIIOIb30BaHUN BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHM BBISBISTH XapaKTepHBbIC MPU3HAKU TMOHITHA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATHA IIPU
OIIMCAaHUH HEOPraHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYH) CHMBOJUKY IS
cocraBieHUs: (OpPMyJl BEIIECTB W ypPaBHEHHUH XUMHYECKHX pEaKLui,
cuctematuieckytro HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeHEeCTB (yrapHblid ras, yrJeKHCIbI ra3, aMMHuak, Tami€Has
W3BECTh, HETalEHasl U3BECTh, TUThEBAS COAQ, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJIHASA) B COCIMHEHUAX, THUII
KPUCTAJUIMYECKON PEETKM KOHKPETHOTO BEIIEeCTBAa (aToMHasi, MOJEKYJspHas,
MOHHAsl, METAJUIMYECKasl), XapaKTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX
COCIMHCHUIM;

c(hOpMUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BELIECTB MO MX COCTaBYy K ONPENeIEHHOMY Kiaccy/TpyIie
COEIMHEHMH (MPOCThIE BEUIECTBA — METAJUIbI U HEMETAJIbl, OKCHUJIbI, OCHOBaHMUS,
KHCJIOTBI, aM(POTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPUOAMUECKOTO 3aKoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOMIYI0, 0OBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 2J1eMeHTOB 1—4 mnepuonoB Ilepronndeckol CUCTEMBI
xumudeckux smeMeHTtoB JI. M. MennpeneeBa, ucronb3ys TOHATHS «s-, p-, d-
AIEKTPOHHBIE opouTanm, «QHEPTreTHUYECKUE YPOBHW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCIUHEHUU
110 nepuogaM U rpymmnam Ilepuoauyeckon cucTeMbl XUMUYECKUX deMeHToB . M.
Menpeneena;

c(hOPMHPOBAHHOCT, YMEHHH  XapaKTepu3oBaTh (OMHCHIBATH)  OOITHE
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEILIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIAATh CYILIECTBOBAHUE T'€HETUYECKOW CBA3U MEXKAY HEOPraHUYECKUMHU
BEILIECTBAMHU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM IMPU3HAKaM (YUCIY M COCTaBYy pPEArMPYIOIMIMX BELIECTB, TEIIIOBOMY
3¢ (deKTy peakuuu, U3MEHEHHUIO CTEIEHEW OKHUCIIEHHUS 3JIEMEHTOB, OOpPAaTUMOCTH
peaKiuy, y4acTHIO KaTajlu3aTropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBIISATh YpPaBHEHUS pEaKUUd pazIudHbIX
THUIIOB, TIOJIHBIE M COKPALEHHBIE YPAaBHEHUS PEaKUii HOHHOIO OOMEHa, yYUThIBAsI
YCJOBUS, ITPX KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA,



chOpPMUPOBAHHOCTh YMEHUH MPOBOAWTH PEAKIUH, MOITBEPKIAIOINE
KAUECTBEHHBII COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, pPAaCIO3HABATh
OTBITHBIM MYTEM HOHBI, PUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HEOPTraHUYECKUX
BEILIECTB;

chOpPMUPOBAHHOCTh ~YMEHHH  PacKpblBaTh CYHIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
3THUX PEaKIUM;

c(OpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pEeaKLMK OT Pa3INYHbIX (PAKTOPOB; XAPAKTEP CMELIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aercTBus (nmpunuun Jle [laTense);

c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUECKHUE IPOLIECCHI,
JeXalye B OCHOBE IPOMBINUIEHHOTO IIOJYyYE€HHUsI CEpHOM KHUCIIOTBI, aMMHUaKa, a
TaKkke CHOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMMX HAYYHBIX MPHUHIMIAX U
HKOJIOTMYECKUX MPoOIeMax XUMHIECKOTO IPON3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHUCICHHUS C HCIIOIH30BAHHEM
MOHSTHUSI «MAaccoBasi OJi1 BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ia30B
IpU XUMUYECKUX PEaKLUsAX, MacChl BEUIECTBA UM 00BEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKLIHH
BEILECTB, TEIJIOBOro 3¢ (deKkra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChl
BEILIECTB, [IPEBPALICHUSA U COXPAHEHUS DHEPTUU;

c(OpPMUPOBAHHOCTh YMEHUM COOIOATh MpaBUIIa MOJb30BaHUS XUMUYECKOM
nocyAod W JabopaTOopHBIM OOOpyAOBaHMEM, a TakXKe MpaBuia OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKLHSMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OTBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHN IUUIAHUPOBATH M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3yioKEeHHE NMEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTajau3aTopa,
ONPENENICHUE CPEAbl PAaCTBOPOB  BEHIECTB C IIOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIu,
peakiuu MOHHOrO OOMEHa, KayeCTBEHHbIE pEaklMU Ha cyibdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMS, PEUIEHUE SKCIIEPUMEHTAIBHBIX 337a4 I10
TeMaMm «Metaie» U «Hemeramnbl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€30MacHOCTH TP OOpAIIeHNH C BEIIECTBAMHU M TaOOPaTOPHBIM 000pYyIOBAHUEM,
MPEACTABISATh PE3YNbTaThl XHMHUYECKOTO JKCIEpUMEHTa B (OpME 3alKCH
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUI U (OPMYyJIUPOBATH BBIBOJBI HAa OCHOBE
JTUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJMY4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, THTepHeT U apyrux);



c(OPMHPOBAHHOCT,  YMEHHH  CcOOMIOAaTh  MpaBWIa  DKOJOTHYCCKU
1e1eco00pa3HOro MOBEACHUA B OBITY M TPYJOBOH JEATEIBHOCTH B LEJAX
COXPAaHEHHUsI CBOETO 3J0POBbSl U OKpYXKAIOIIEH MPUPOAHON Cpelpl, OCO3HABATH
OTMaCHOCTh BO3JICHCTBHSI Ha )KUBBIC OPTaHU3MBI OTIPEICIIEHHBIX BEIIECTB, TOHMUMAsI
cmbicit nokazarens [IJIK, mosicHATP Ha mnpumMepax crnocoObl YMEHBIICHHS H
NPEeIOTBPALLECHUS UX BPEIHOTO BO3/IEUCTBUS HA OPraHU3M UYEJIOBEKa;

U1 00y4arolMXcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3[I0POBBSI: YMEHHE
OPUMEHSTh 3HAHHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAaxX IO3HaHHs BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIA  CIEMBIX M CIA0OBHIAIIMX OOYYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HaueHui JI. bpaiinsa mist 3anmucu XUMHYIeCKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHMUE
10 KITACC

Koin4yecTBO 4acoB

HaumeHoBaHme pa3iesioB u dyeKTpoHHbIE (LU (POBbHIE)
Ne n/m Kourpoabnubie | IlpakTnyeckue
TeM NMPOrpaMMBbl Bceero o0pa3oBare/ibHbIE PecypcChl
padoTbI padoThI
Pa3nes 1. TeopeTnueckne 0CHOBBI OPraHNYecKOi XMMHH
[IpenMeT opraHMYECKON XUMUH.
L1 Teopus crpoeHus 3 0 0 bubnnoreka LHOK https://m.edsoo.ru
' OPraHMYEeCKUX COCTUHEHUN A. bub6anorexa POII https://resh.edu.ru
M. bytneposa
Hroro no pazaeny 3
Pa3znea 2. YraeBoaopoabl
)1 [IpenenbHbIE yIiIeBOIOPOABI — ) 0 0 bubnuoreka L{OK https:/m.edsoo.ru
’ aJIKaHbI bubarorexa POIII https://resh.edu.ru
29 HenpenenbHbie yrieBonopoast: 6 0 1 bu6nmoreka I{OK https://m.edsoo.ru
' aJIKCHBI, aJIKaJINCHE], aJKHHBI bubnnorexa POII https:/resh.edu.ru
bubnuoreka I{OK https://m.edsoo.ru
2.3 ApoMaTtrdecKkue yriieBo10po, 2 0 0
POMATITICCIHC YIIICBOAOPOLST bubnnorexa POIII https:/resh.edu.ru
IIpupo € UCTO
24 FJ)IIZE;OH?HO P(I)BTHIII/I};HKH 3 | 0 bubnuoreka I{OK https://m.edsoo.ru
) yr AOpOAL bubnnorexa POII https://resh.edu.ru
nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaep:xaniue oprannyeckue coeJuHeHust
bubnuoreka I{OK https://m.edsoo.ru
3.1 C . D 3 0 0
THPTRL FECHO bubnnorexa POII https:/resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Anwaerunsl. KapOboHOBBIE

Ypoxku

(AKnacc):https:/www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-

3.2 KucnoThl. Ci10kHbIE 3(DUpPbI ! 102302/karbonovye-kisloty-122869
bubmuoreka I{OK https://m.edsoo.ru
bu6mmotexa POIII https://resh.edu.ru

13 Vriesos 3 bubnuoreka I{OK https://m.edsoo.ru
bu6mmotexa POIII https:/resh.edu.ru

Hroro no pazneny 13

Pa3nes 4. A3oTcoaep:kamme OpraHu4ecKu

€ COCAMHCHMUHA

bu6mmoreka [{OK https://m.edsoo.ru

4.1 A LA OKHUCJIOTHL. be 3
MUHBL AMHHORHCIOTH. HEIKH bubanorexa POIII https://resh.edu.ru
Hroro no pazaeny 3
Paspnen S. BeicokoMouieKyJIsIpHBIE COCAUHEHUSA
51 [Tnactmaccsl. Kayuyku. ) bu6nmoreka L{OK https:/m.edsoo.ru
) Bomokna Bubnuorexa POII https://resh.edu.ru
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOI'PAMME
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11 KIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue pa3aejioB H TeEM nudposbIe
Ne /i P Konrtpoasnsie | IlpakTHyeckue (tpp )
NMporpaMmbl Bcero oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. TeopeTrnueckue 0CHOBbI XUMHMHU
C . bubmmoreka [JOK
TpoeHue aTomMoB. [lepronueckunii 3aK0H
https://m.edsoo.ru
1.1 u [lepuoanueckas cucremMma XUuMHYECKUX 3 0 0
M bubmmorexa POII
anemenToB /1. 1. Menaeneera hits://resh.cdu.ru
Bu6auomeka [JOK
12 Ctpoenue BeniecTBa. MHOrooopasue 4 0 0 https://m.edsoo.ru
’ BEIIIECTB Buéauomexa P31
https://resh.edu.ru
bubnuoreka [IOK
https://m.edsoo.ru
1.3 X 6 1 1
MMHUYECKHE PEaKuu En6samorexa POLL
https://resh.edu.ru
Hroro no pazneny 13
Paznen 2. Heopranuveckasi XuMust
bubnuoreka [IOK
https://m.edsoo.ru
2.1 M 6 0 1
TRt bubmmorexa POII
https://resh.edu.ru
2.2 Hemertanmnsl 9 1 1 bubmmorexa LHOK
https://m.edsoo0.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Bbubmunorexa POIII

https://resh.edu.ru
23 CBsi3b HEOPTraHUYECKUX U OPTAHUYECKUX )
) BEILIECTB
Hroro no pazaeny 17
Pa3znea 3. XuMus ¥ ;KU3Hb
bubnuoreka [IOK
31 T VI 4 https://m.edsoo.ru
) Bu6mmoreka PO
https://resh.edu.ru
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IINTAHUPOBAHUME

10 KUIIACC
Ne Koan4yecTBO 4acoB
n/ Tema ypoka Beer | Konrpoiabn IIpakTnyec DJIeKTPOHHbBIE M (POBHIE 00pa30BaTeIbHbIEC PECYPChI
n 0 ble padoThI KHe padoThl
[Ipesentanus (MHDOYPOK): https:/infourok.ru/prezentaciya-
predmet-organicheskoj-himii-10-klass-4554865.html Ypoxk (L{udposas
o6ubnmoteka): https://app.onlineschool-1.ru/10-klass/himiya/predmet-
IIpeamer
N organicheskoj-himiil/article Buneoypox: http://school-collection.edu.ru/
OpraHuyYeCcKOou .
MU 8 VYpoxk (Axknacce): https://www.yaklass.ru/p/himija/10-klass/osnovy-
’ 1 organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-
BO3HUKHOBEHHE, . . .
pasBuTHE 1 khimicheskogo-stroeniia-organiches -6447217 Buneoypok
- (UnaTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-
veschestv-v-zhizni-cheloveka Ypok
(POII):https:/resh.edu.ru/subject/lesson/6149/
Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
(MuTtepypox):https:/interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypox (Skmacc):
Teopust crpoeHus https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
OpraHM4YeCKux 6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
coequHeHu A. M. | konfiguratciia-_-6447220 https://www.yaklass.ru/p/himija/10-
Bytneposa, eé klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-
OCHOBHBIE khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217 Ypox
[OJIOKEHHUS (Hudposas bubnmmoTeka):https://app.onlineschool-1.ru/10-

klass/himiya/osnovnye-polozheniya-teorii-himi/article [Ipe3enTanus
(MHD®OVYPOK): https://infourok.ru/teoriya-stroeniya-organicheskih-
soedineniy-umk-rudzitis-1651623.html



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
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https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-polozheniya-teorii-himi/article
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[IpencraBnenue o
Kiaccuukanuu
OpPraHUYECKUX
BELIECTB.
Howmenknarypa
(cucremaruueckas)
U TPUBUAJIbHBIC
Ha3BaHMs
OpraHNuYeCcKHUX
BEILIECTB

Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy Y pok
(AKmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-
6447504 ITpeszenTtanus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-
organicheskih-soedineniy-497334.html https://infourok.ru/prezentaciya-
nomenklatura-organicheskih-soedinenij-5322147.html

AJIKaHBI; COCTaB 1
CTpOEHHUE,
TOMOJIOTMYECKHI

psaa

Buneoypok: http://school-collection.edu.ru/ Buneoypoxk
(MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-
fizicheskie-svoystva Ypoxk (Ludposas
OoubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article Ypok
(POII):https:/resh.edu.ru/subject/lesson/6151/

Mertan u 3Tan —
IIPOCTEHIIINE
MIPEACTABUTENN
aJIKaHOB

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

Ypok(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-
fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
[Ipezentanus (MHOOYPOK): https:/infourok.ru/prezentaciya-po-

himii-na-temu-alkani-klass-1043265.html Ypok (Hudposas
OoubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article Ypox
(POII):https:/resh.edu.ru/subject/lesson/6151/

AJKeHBI: cOCTaB U
CTPOCHHC, CBOJMCTBa

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

Ypox(AKIJIACC):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
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Buneoypok
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-
i-fizicheskie-svoystva [Ipe3enTamnus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-
klass-5028230.html Ypok (LHudposas
6ubmmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-

uglevodorody-alk/article Ypok
(POII):https:/resh.edu.ru/subject/lesson/5412/

OTUIICH B IIPOITHJICH

VYpoxk (SKnacce):https:/www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975

Buneoypok:http://school-collection.edu.ru/ IIpe3enTanus

— TpocTeiIme (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-

MIPEICTaBUTEIH klass-5028230.html Ypok (Hudposas

AIIKCHOB oubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/nepredelnye-
uglevodorody-alk/article Ypok
(POII):https:/resh.edu.ru/subject/lesson/5412/

IIpakTuueckas

paborta Ne 1.

«Tonyuenue

ATUJICHA U U3YUYEHUE
€ro CBOICTB)

AJKaUEeHEL.
byranuen-1,3 u
MeTwioyTanuen-1,3.
[Tony4enue
CHHTCTUYCCKOTO
KaydyKa ¥ pe3UHBI

Buneoypok: http://school-collection.edu.ru/ Ypox (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 (Buneoypok
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-

svoystv-sopryazhennyh-alkadienov [Ipe3enTanus

(MH®OYPOK)https:/infourok.ru/prezentaciya-po-himii-na-temu-
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oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article

AJIKVHEBL; COCTaB U

Buneoypok: http://school-collection.edu.ru/
Ypox(SAKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

0COOEHHOCTH ] S _
CTDOCHIS 6579439/alkiny-atcetilen-i-ego-gomologi-6892969 Buneoypok
P ’ . (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
TOMOJIOTHYECKHI i i _ _
10 klass/nepredelnye-uglevodorody/alkiny-stroenie-nomenklatura-izomeriya-
psan. AuetuieH — . ) )
N fizicheskie-svoystva-poluchenie [Ipe3enTanus
HpoCTEMILHH (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
MPCACTABHTEID alkini-klass-1243319.html Ypox (Lludposas
AICHHOB OoubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article
Brruncienus mo
1 YPaBHEHUIO
XUMHYCCKOM
peaKkIuu
Buneoypok: http://school-collection.edu.ru/
Ypoxk(SAKnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-gomologi-6912879 Buneoypok
ApeHbl: 6eH3011 1 j ]
N (MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-
12 T yor. klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-
ORCHHHOCTR poluchenie-i-fizicheskie-svoystva Ypok ({udposas
apeHoB OoubmmoTreka):https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-ill/article Ypok
(POII):https:/resh.edu.ru/subject/lesson/4775/
[Tpezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-
I'eneTnueckas cBs3b _ : - :
geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-
YIJIEBOJIOPOJIOB, ]
13 1540148.html Bugeoypox: http://school-collection.edu.ru/ Ypoxk

MIPUHAJIEKAIINX K
pa3JIMYHBIM KJIacCaM

(Iludpporas 6ubmmoTeKa):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass6/article
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HMCTOYHUKH . .
[Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
YIJIEBOJOPO/IOB: o . . o
. himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html

14 HPHPOAHBIH a3 | Buneoypok: http://school-collection.edu.ru/ Ypox (Lludposas
TOTYTHEIC OoubsmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
HEQTAHBIE raskl, gazl/article Ypoxk (PDILLI):https://resh.edu.ru/subject/lesson/6148/
HEDTH ¥ IPOTYKTHI
e€ nepepaboTKu
[Mpuponssie [Ipesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
HWCTOYHHUKH himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
YIJIEBOAOPOIOB: Buneoypok: http://school-collection.edu.ru/ Ypok

L5 MPUPOIHBIN ra3 u (AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
MIOIyTHBIE 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-689973 1
He(TAHBIE Ta3bI, Ypoxk (LludpoBas 6ubmmoreka):https://app.onlineschool-1.ru/10-
HEDTH ¥ IPOTYKTHI klass/himiya/neft-i-sposoby-eyo-pererabotkil/article Ypok
e€ mepepaboTKH (POIL):https:/resh.edu.ru/subject/lesson/6148/

KonTponsnas

16 paboTa 1o pazzaeny

«YTJIEBOIOPOIBD)
[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html
[IpenenpHble .
Buneoypok: http://school-collection.edu.ru/ Ypok
OJIHOATOMHBIE .
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OAIOPOJHA CBAD klass/himiya/neft-i-sposoby-eyo-pererabotkil/article Ypok
(POII):https:/resh.edu.ru/subject/lesson/6148/
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STHJICHTIIMKOJIL U
TIIULEPUH

http://school-collection.edu.ru/ Buneoypoxk
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-
fenolov Ypok (Ludposas 6ubnunoreka):https://app.onlineschool-
1.ru/10-klass/himiya/mnogoatomnye-spirty/article

DeHOo: CTpOCHUE

IIpe3enTanus: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-

MOJIEKYJIBL, .
1535601.html Buneoypoxk: http://school-collection.edu.ru/ Ypok
buzndeckue u )
19 (Lludposas 6ubmmoTeka):https://app.onlineschool-1.ru/10-
XUMUYECKUE i .
N klass/himiya/fenol/article Ypok
CBOKCTBA, .
(POII):https:/resh.edu.ru/subject/lesson/5727/
IPUMEHEHHE
[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-aldegidi-i-ketoni-klass-1535664.html Buneoypox:http://school-
collection.edu.ru/ Ypok(AKimacce):https://www.yaklass.ru/p/himija/10-
Anbaerusr: klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-
20 dbopmanberua u 6777547 Buneoypok (MHTEPYPOK:
alieTaabIeru/l. https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-
Aneron karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-
nomenklatura Ypok (Hudposas 6udbnuoreka):https://app.onlineschool-
1.ru/10-klass/himiya/aldegidy-i-ketony1/article Ypok
(POII):https:/resh.edu.ru/subject/lesson/4776/
[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-
o) himii-na-temu-karbonovie-kisloti-klass-2203040.html
JTHOOCHOBHbIE :
Buneoypoxk:http://school-collection.edu.ru/
npeieIbHbIC o .
Ypok(SAKnacc):https://www.yaklass.ru/p/himija/10-klass/aldegidy-
KapOOHOBEIE . . o
21 CHCILOTEL ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-

MypaBbUHAA U
YKCyCHast

gruppa-6795067 Buneoypok
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-
soedineniya-stroenie-izomeriya-nomenklatura
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nomenklatura
IIpakTuueckas
pabota No 2.
22 «CBoiicTBa
pacTBOpa yKCyCHOU
KHCJIOTBD)
CreapuHoBas 1
OJIEMHOBAs . . _
CUCIIOTLL KK [Tpezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-vysshie-
23 ’ k -kisloty-10-klass-5542540.html B :http://school-
HpeCTaBHTEH arbon.ovve isloty-10-klass-5542540.html Bugeoypoxk:http://schoo
collection.edu.ru/
BBICIITUX
KapOOHOBBIX KHCIIOT
[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-
Mp1na kak coau o )
himii-na-temu-milo-klass-84123 1.html4Buneoypoxk:
BBICIITUX
https://youtu.be/2gggO1Qf5Swe Ypok
24 KapOOHOBBIX )
(POII):https://resh.edu.ru/subject/lesson/5952/ Ypok
KHCJIOT, UX MOIOIIIEEe . .
clicTBIe (AKJIACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
A zhiry-6850158/myla-sms-6876211
CrnosxHble 3(upsl
KaK IMPOU3BOJIHBIC _
75 CADGOHOBLIX Ypoxk (Hudposas 6ubamoreka):https://app.onlineschool-1.ru/10-
P klass/himiya/slozhnye-efiry-zhiry/article
KUCIOT. [ ' uaponus
CJIO’KHBIX 3(UPOB
JKupEI: THAPOIHS, Bugeoypok:http://school-collection.edu.ru/ IlpesenTanus
26 TIpUMCHCHHC, (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-zhiri-
Ouonoruyeckas

POJIb )KUPOB

1728121.html Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-klass/slozhnye-



https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-nomenklatura
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://youtu.be/2gggOlQf5wc
https://resh.edu.ru/subject/lesson/5952/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
https://app.onlineschool-1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681

efiry-i-zhiry-6850158/zhiry-6849681 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry Ypox
(P31H):https://resh.edu.ru/subject/less52/ on/59

YrieBodsl: COCTaB,

Ipesenranus :https: //infourok.ru/prezentaciya-po-
himii-na-temu-uglevodi-klass-1962863.html
Bugeypok:http://school-collection.edu.ru/ Ypok

KHaCCH(l)I/IKaHI/Iﬂ. (HKJIaCC) :httpS://WWW.yaklaSS.I‘u/p/himij a/lO'
7 Baxneiimme klass/uglevody-prirodnye-soedineniia-
IPEICTaBUTEIIH: 6835083 /Klassifikatciia-uglevodov-6828518 Buaeoypok
TIII0K033, PPyKTO3a, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry
caxaposa /10-Kklass/uglevody/uglevody-Klassifikatsiya-i-sostav-
uglevodov Ypok
(P310):https://resh.edu.ru/subject/lesson/6150/
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/5413/start/150714/
[IpesenTanus (MHOOYPOK): https:/infourok.ru/prezentaciya-po-
himii-polisaharidi-klass-908646.html Ypok
Kpaxman n s
(AKJIACCO):https://www.yaklass.ru/p/himija/10-klass/uglevody-
LEJUII0JI03a KaK . . .
28 prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
HpUPOIHBIC Bueoypox
HOMHMEpET (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
Buneoypoxk: http:/school-collection.edu.ru/
KonTponbHas
29 pabora o pazzaeny

«Kucnopoaconepxa



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://resh.edu.ru/subject/lesson/5952/
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://infourok.ru/prezentaciya-po-himii-polisaharidi-klass-908646.html
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-6843938
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
http://school-collection.edu.ru/

HUEC OPraHn4CCKuC
COCAMHCHUS»

30

AMUHBL; METHJIIAMUH
A aHWINH

Buneoypok: http://school-collection.edu.ru/ ITpe3enTanus

(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
aminy-10-klass-4410983.html Ypok

(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-
6585751 Ypok (LludpoBas 6udbmmoreka):https://app.onlineschool-
1.ru/10-klass/himiya/aminy/article Buneoypok
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-

klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
fizicheskie-svoystva

31

AMMHOKHUCIOTEI KaKk
aM(poTepHbIC
OpraHUYeCKHe
COCIMHEHMS, UX
OHOJIOTHYECKOE
3gadenue. [lentunnl

Buneoypok: http://school-collection.edu.ru/ IIpezenTanus
(MH®OYPOK):https://infourok.ru/aminokisloti-prezentaciya-k-uroku-
klass-815105.html Ypoxk (AKmacce):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-
soedineniia-6853801 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belki-i-

nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot Y pok
(Llmdposas 6mbamoTeka):https://app.onlineschool-1.ru/10-

klass/himiya/aminokisloty-belki/article Ypok
(POII):https:/resh.edu.ru/subject/lesson/4743/

32

benku kak
MIPUPOJIHBIE
BBICOKOMOJIEKYJISIPH
b€ COCTMHECHHUS

Buneoypok: http://school-collection.edu.ru/ IIpezenTtanus
(MH®OI'OPON):https://infourok.ru/prezentaciya_po_himii_na_temu_be
Iki_10_klass-557089.htm Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
Buneoypok
(MHTENYPOK):https:/interneturok.ru/lesson/chemistry/10-klass/belki-
i-nukleinovye-kisloty/belki Ypoxk (Lludposa



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-fizicheskie-svoystva
http://school-collection.edu.ru/
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-aminokislot
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://infourok.ru/prezentaciya_po_himii_na_temu_belki_10_klass-557089.htm
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki
https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-kisloty/belki

OoubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-
belki/article Ypox (POLI):https://resh.edu.ru/subject/lesson/4743/

OCHOBHBIE TTOHATUSI
XUMUAHA

33
BBICOKOMOJICKYJISIPH

BIX CO€IMHEHUN

OCHOBHBIE METOIBI
CHHTE3a

34 BBICOKOMOJIEKYJISIPH
BIX COE€IMHEHUIL.
IInacTmaccnl,

Kay4yKH, BOJIOKHA

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

OBIIEE KOJIMYECTBO
YACOB I10
[NPOI'PAMME
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https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-belki/article
https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/

11 KUIACC

Ne KosmuecTBo yacos
n/ Tema ypoka Becer | KouTpoiabn IpakTuyeck DJIeKTPOHHbBIE HM(POBHIE 00pa3oBaTe/IbHbIE PeCypPChl
Il 0 ble padoThI ue padboThbl
[Tpezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-
elektrona-v-atome-klass-587955.html Buneoypox: http://school-
N collection.edu.ro/ Ypok

XUMUYECKUI DJIEMEHT.

(POI):https:/resh.edu.ru/subject/lesson/6479/

ATOM. DIEKTpOHHAs 1 .

KOHAUTYPAILHS ATOMOB YpOK(}IKﬂacc):https:././w.ww.yaklass..ru{p/hlmu a/ll- .
klass/osnovnye-poniatiia-i-zakony-khimii-693 169 1/sovremennaia-
model-stroeniia-atoma-6936621 Ypoxk (Lludposas
OoubmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk]1/article

[Teproanyeckuii 3aK0H [Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-

u [lepronnueckas periodicheskiy-zakon-klass-2508756.html

CHCTEMa XUMHYICCKUX Bupaeoypoxk:http://school-collection.edu.ru/

snementos JI. M. 1 VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-

MenneneeBa, ux CBSI3b C klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-

COBPEMEHHOM TEOpHUEN zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-

CTPOEHMSI AaTOMOB 6948490

3aKOHOMEPHOCTH [TpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-

M3MCHEHHUS CBOMCTB po-teme-pshe-d-imendeleeva-klass-3247664.html

XAMUYIECKHX DJIEMEHTOB Bupaeoypoxk:http://school-collection.edu.ru/

¥ MX COEIIMHEHUH 110 1 Vpok(AKnace):https://www.yaklass.ru/p/himija/11-

IrpyImmaM ¥ NepUosaM. klass/osnovnye-poniatiia-i-zakony-khimii-

3HaueHue 6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-

IIEPUOJANYECKOTO 3aKOHA soedinenii-po-perioda_-6957324



https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6479/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324

U CUCTEMBI XUMHNYCCKUX
anemenTtoB J[.1.
Menpeneena B
pa3BUTHU HAYKU

CrtpoeHue BeniecTna.
XuMuueckas CBs3b, e€
BU/Ibl; MEXaHU3MBbI
oOpazoBaHus
KOBAQJICHTHOM CBSA3U.
Bonopoanas cBs3b

[Ipesentanus (MHDOOYPOK):https://infourok.ru/prezentaciya-
himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html

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

Ypok(SAKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170 Buaeoypok

(MHTEPYPOK):https:/interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#

BanenTHOCTE.
DJIEKTPOOTPULIATEIILHOC

Th. CTEIIEHb OKUCIICHHUS.

BemecTBa
MOJIEKYJISIPHOTO 1
HEMOJICKYJISIPHOTO
CTPOEHUS

[Tpeszenrtanus (MHOOYPOK):https://infourok.ru/prezentaciya-k-

uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
okisleniya-282695.html Buneoypoxk:http://school-

collection.edu.ru/ Buneoypox
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/1 1-
klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-

vozmozhnosti-atomov-himicheskih-elementov Ypok
(POI):https:/resh.edu.ru/subject/lesson/6332/

[ToHsATHE O TUCTIEPCHBIX
cucteMax. MlcTuHHbBIE U
KOJUIOUTHBIE PACTBOPHI.
MaccoBas gous
BEIIIECTBA B pacTBOPE

[Ipezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-

po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
Buneoypok: http://school-collection.edu.ru/

Ypok(SAKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/dispersnye-sistemy-smesi-6980590
Buneoypok
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-



https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
https://infourok.ru/prezentaciya-himicheskaya-svyaz-i-eyo-tipi-klass-3049138.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
https://infourok.ru/prezentaciya-k-uroku-himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-himicheskih-elementov
https://resh.edu.ru/subject/lesson/6332/
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii

veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
VYpox (Ludposas 6udbmmoreka):https://app.onlineschool-1.ru/11-

klass/himiya/dispersnye-sistemy/article

Knaccudukanms n
HOMEHKJIaTypa
HEOPraHUYECKUX
COETMHEHUIA.
I'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, PA3JIMYHbBIX
KJIaCCOB

Buneoypok: http://school-collection.edu.ru/ ITpe3enTanus

(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

Kunaccuduxanms
XUMHUYECKHX PEaKIuii B
HEOPraHUYECKOU U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHUs
MacChl BEIIECTB; 3aKOH
COXpaHEHHUA U
MpEeBpaIeHHs] SHEPTUU
IPU XUMHYECKHUX
peaKiusx

Buneoypok: http://school-collection.edu.ru/ IIpe3enTanus
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-klass-
geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html

CkopocTb peakiu.
OOpaTtumble peakiuu.
XHUMHUYECKOE
paBHOBeECHE

[Ipezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-
po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/

VYpok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-
reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
Buneoypok
(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/11-

klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-



https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-sposoby-vyrazheniya-kontsentratsii
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-sistemy/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-svyaz-himicheskih-soedineniy-1236894.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii

reaktsii Ypok (L{udposas 6ubnmoreka):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article

[IpakTryaeckas padora
Ne 1. «Bnustaue

10 pa3u4YHbIX (PaKTOPOB

Ha CKOPOCTh

XUMHYECKON PEAKLIUI)

OneKTPONUTHYECKAs [pesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-

auccounauys. [Tonsrue elektroliticheskaya-dissociaciya-klass-3049118.html Bugeoypoxk:

0 BOAOPOAHOM http://school-collection.edu.ru/

noxasareine (pH) Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-

11 pactBopa. Peakunn rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-

MOHHOTO OOMEHa. pokazatel-ph-rastvora-7048767 Buneoypok

I'maponus (MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/11-

OpPraHUYECKUX U klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-

HEOPraHNYECKUX elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-

BEIIECTB dissotsiatsiya-reaktsii-ionnogo-obmena
Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-
vosstanovitelnye-svoistva-nemetallov-7164468 IIpe3entamus

OxucnurensHo- ] . o
(MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-

BOCCTAHOBUTEJILHBIE ol koit 11 Klass481851 him B .

12 peakim. TonsTie 06 vosstanovite nve_reé cu_11 klass- .htm BUICOYpPOK:
http://school-collection.edu.ru/ Ypoxk (Lludpopas

ANEKTPOJIU3E PACIJIaBOB :

. O6ubmmoTeka):https://app.onlineschool-1.ru/11-

Y PacTBOPOB COJIEN . .. . .
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-
i-rastvorl/article

13 KontponpHas padoTta o



https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-nemetallov-7164468
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article

pasney
«Teopernueckune
OCHOBBI XUMUM

Mertannsl, ux
MIOJIO)KCHHUE B
[Tepuoauyeckoit
CHCTEME XUMHYCCKUX
aneMeHToB /[l. W.

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

VYpok(Axnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-

metallov-7183914 Bungeoypok

14 (MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/11-

Menpeneesa u . . . .
klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-

0COOEHHOCTH CTPOCHHUS , .. ,
vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz Y pok

atromoB. O0mrue .

. (Llmdposas 6mbamoreka):https://app.onlineschool-1.ru/11-

(usurcciue caoiicTsa klass/himiya/metally/article

METaJIJIOB

CnnaBbl METaIIOB. Ypok(POIL):https://resh.edu.ru/subject/lesson/4961/

L5 DNEKTPOXUMUYECKUN [TpezenTanus (MHDOYPOK): https://infourok.ru/prezentaciya-
PAL HAPsDKEHUI na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-
METAJIOB 4703809.html Buneoypox:http://school-collection.edu.ru/
XUMHYECKUE CBOMCTBA
BAKHEUIINX METAJLJIOB

16 (HaTpHiA, KaJIHH,

KaJIbIIUi, MarHuii,
AIIOMUHUI) U UX
COCIMHEHUN
IIpe3enTtarus :https:/multiurok.ru/files/priezientatsiia-na-tiemu-
. i - - . :http: -
X MIUCCKIC CBONCTBA mletalllv pobochnykh-podgh.html Buneoypoxk:http://school
collection.edu.ru/ Buneoypox
17 XpoMa, MeJIU U UX

COEeIUHEHN

(MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/1 1-klass/osnovnye-metally-



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
http://school-collection.edu.ru/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally

1-nemetally/perehodnye-metally

Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312

https://www.yaklass.ru/p/himija/1 1 -klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310

XuMH4JecKre CBOHMCTBa

IIpe3enrarus
(MH®OVYPOK):https://infourok.ru/material.html?mid=35890
VYpok(AKnacc):https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-
7224313 https://www.yaklass.ru/p/himija/1 1-klass/kharakteristika-

18 LIMHKA, XKeJe3a U UX metallov-7200709/tcink-i-ego-soedineniia-7224311 Buaeoypok
CO€IMHEHUN (MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-
i-nemetally/perehodnye-metally
Ypok(POI):https://resh.edu.ru/subject/lesson/3534/
[IpakTuyeckas pabota
Ne 2. "Pemenue
19 DKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«Mertamnby"
Hemerannsl, ux
MOJIOKEHHUE B [Ipezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-
ITepuoguueckon po-himii-nemetalli-klass-2669698.html Buneoypok:http://school-
20 CHUCTEME XUMUYECKUX collection.edu.ru/ Ypox (Ludposas
anemenToB /1. U. oubmmoTeka):https://app.onlineschool-1.ru/11-
Menneneesa u klass/himiya/nemetally/article Ypok
0COOEHHOCTH CTPOCHHS (POILLI):https://resh.edu.ru/subject/lesson/5939/
aTOMOB
21 ®du3nuecKue CBONCTBa [TpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-



https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://infourok.ru/material.html?mid=35890
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-i-ego-soedineniia-7224311
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html

HEMETAaJUIOB.
Annorponus
HEMeTaJUIoB (Ha
npuMepe KUCI0poa,
cepsl, hochopa u
yriaeposa)

po-himii-nemetalli-klass-2669698.html Buneoypok:http://school-
collection.edu.ru/ Ypoxk (Lludposas

oubmoTeka):https://app.onlineschool-1.ru/11-

klass/himiya/nemetally/article Ypok
(POI):https:/resh.edu.ru/subject/lesson/5939/

XUMHYECKHE CBOUCTBA

VYpok(AKnacc):https://www.yaklass.ru/p/himija/11-

22 TraJIOT€HOB, CEPbI U UX klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-
COETMHEHUN 7265030
Buneoypoxk:http:/school-collection.edu.ru/
XHUMHUYECKUE CBOKCTBA Buneoypox(MHTEPYPOK):https:/interneturok.ru/lesson/chemis
23 azota, pocodpa u ux try/11-klass/osnovnye-metally-i-nemetally/azot [Tpe3enTarius
COEIMHEHUN (MHD®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-
soedineniya-klassi-825492.html
[IpezenTarus (MHDOYPOK):https://infourok.ru/prezentaciya-k-
N uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
XUMHUYECKUE CBOMCTBA ,
Buneoypoxk:http://school-collection.edu.ru/
24 yriiepoia, KpeMHHS 1 o
T —— VPOK(ﬂKﬂaCC.)il.ﬁILWWme&.
klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-
7265027
[Ipumenenue
75 BAKHEUILINX
HEMETAaJUIOB U UX
COCIMHEHUN
O06o006menne u
CHCTEMATHU3aLHs
26 3HAHUH 110 TEME Pemry EI'D:https://ege.sdamgia.ru/

«HemeTaniby.
Brraucinenus no



https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/azot
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-825492.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://ege.sdamgia.ru/

YPaBHEHUSM
XUMHYECKUX PEAKLIHI U
TEPMOXUMUYECKUE
pacdEThI

27

[IpakTuueckas padora
Ne 3. «Pemenue
IKCIIEPUMECHTATBHBIX
3a7a4 110 TEME
"HemeTtaimin!'"»

28

KoHTtposnbHas padoTa 1o
TeMaM «MeTaib U
«HemeTtamwibny

29

Heopranunueckue u
OpraHUYECKUE KUCIIOTHI.
Heopranunueckue u
OpraHNYecKHe
OCHOBaHHUS

30

AmdorepHbIe
HEOpPraHUYECKUe U
OpraHHYECKHe
COCIMHEHHUSI.
['eneTnueckas CBsI3b
HEOPraHUYECKUX U
OpPTaHMYECKUX BEIICCTB

31

Ponp xumuu B
obecrieueHu
JKOJIOTHYECKOH,
SHEPreTUYECKOU 1
MHIIEBOI

Ypoxk (Hudporas 6ubaroreka):https://app.onlineschool-1.ru/11-

klass/himiya/himicheskaya-tehnologiya-proizv1/article
Ypoxk(POI):https:/resh.edu.ru/subject/lesson/3514/



https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/

0e30MacHOCTH,
pa3BI/ITI/II/I MCIUIINHBI

32

[IpencraBnenus o6
00X HAyYHBIX
HPUHITUIAX
IPOMBIIIIEHHOTO
TIOJTYYCHHUS BAXKHEHUIITHX
BEILIECTB

33

Yenosek B MUpe
BEILECTB U MaTEPHAJIOB

Buneoypoxk:http://school-collection.edu.ru/ IIpe3enranus

(MH®OVYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-
ekologiya-zdorove-3157847.html

34

XuMUs ¥ 310pOBbE
YeJI0BEKa

OBIIEE KOJIMYECTBO
YACOBIIO I[TPOI'PAMME

34



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 11 knacc/ I'abpuensan O.C., OctpoymoB N.I"., Cnaakos C.A.,
AxkrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienues
» Xumus / I'abpuensn O.C., OctpoymoB W.I'., Crankos C.A., AkunoHepHoe

O6HI€CTBO «M3parenbcTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI U151 YUUTEJIA

1. Xumus. [lnanupyembie pe3ynbrarsl. Cuctema 3aganuil. 8—9 kiacchl: mocodoue
ISt yaurtenei oomieoOpa3oBar. yupexaenuii / A. A. Kasepuna, P. I'. Banosa, /l.
10. lo6potun; moa. pexn. I'. C. Kosanesoii, O. b. JlorunoBoii. — M..:
IIpoceemenne. —2013. — 128 c.

2. Xumus. Tematnueckuit KoHTposb. 89 kimaccwl / A. A. KaBepuna, I'. H.
MomuanoBa, M. I'. Caactuna. — M.: HaimonansHnoe o6pazoBanue, 2022. — 160 c.
(®I'OC. TeMaTndecKUii KOHTPOJIB).

3. Ho6potun /I. FO. Kortpommpyrorias pyHKITHS MKOIEHOTO XUMHYECKOTO
sKcriepuMenTa // Xumus B mikose. — 2017, — Ne 3.

4. Eppirun J1. I1., umkun E. A. MeTonuka pelieHus 3a1a4d o XuMuu: y4eo.
nocodue 1Jig CTYJ€HTOB IIe/1. UH-TOB 110 Onoil. ¥ XxuM. cnel. — M.: IIpocBemenue,
1989.—-176 c.

5. 3notHukoB 3. I'. XuMudeckuii 5KCIEPUMEHT Kak Crielu(pUIeCKUuil METO



obOyuenus // [lepBoe centsiops. — 2007. — Ne 24,

6. Momuanosa I'. H., Cuactuna M. I'. KoinmyecTBeHHBIE OTHOIIICHUS B XUMUH //
XuMus U1 KOJIBHUKOB. — 2020. — Ne 4.

7. O6mas meToauka oOydenust xumuu B mikose / P. I'. iBanosa, H. A.
I'opoaunoga, /1. FO. Jlo6potun u ap.; nox pea. P. I'. iBarooit. — M.: [poda,
2008. - 319 c. (Poccuiickas akagemus oopazoBanus — yuntento). A.A. KaBepuna,
P.I'. IBanoBa. I'n. HopmaTuBHas 6a3a XUMHUECKOTO 00pa30BaHMs B CpeaHEN
HIKOJIE.

8. Xumus. Pemenre 3a1anuil TOBBIIIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH.
Kaxk momyunts MakcumanpHbIN 0amt Ha EI'D: yueb. mocobue / A. A. KaBepuna,
I'. H. Monuanosa, H. B. Ceupunenkosa, C. B. Craxanosa. — M.: InTennekr-

Lenrp,

2015.-216c.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

MHTEPHET

Ypox (POII) https://resh.edu.ru

Ypok (Hcopran) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[Ipesentamms (Mudoypoxk) https://infourok.ru


http://www.yaklass.ru/

bubmuotexa [{OK https://m.edsoo.ru
[Ipesenrtanus (3uanno) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/
VYpox : https://urok.1sept.ru

Yok, npe3entanun:https://multiurok.ru

Ypox(®POKCDOP/):https://foxford.ru

Onucanne MaTepI/IaJIbHO-TeXHH‘leCKOﬁ 0a3bl HEHTpa «Touka POCTa»,
HUCII0JIB3YEMOT0 IJISl peain3aluu
06p330BaTeJH)HLIX MmporpamMm B paMKax npemnogaBaHuss XuMmmum

«udposas nadoparopus o xumuu ViLaby
1 BecripoBo1HOM MYJIBTUIATYHK C 3-MsI BCTPOSHHBIMH JJaTYUKaMH | mIT.

2 JIaTYMK ONTHYECKOM IJIOTHOCTH 525 HM 1 miT.

3 HaGop nmabopaTopHOM OCHACTKH 1 KOMILI.

4 Ka6ensr USB coequauTenbHbI 1 mIT.

5 3apsgHoe yerpoiicTBo ¢ kKaberem miniUSB 1 .

6 Ananrep Bluetooth Bepcun ne Hmke 4.1 Low Energy 1 m.

7 Kpatkoe pyKOBOJACTBO 0 KCIUTyaTauu 1 miT.

8 [IporpammHuoe oOecrieuenue Ha Queni-nocutene 1 mir.

9 Metoauyeckue peKoOMeHIaIuu 1o padote ¢ 1udpoBoii tadoparopueii (40 pador) 1 mir.
10 IMacnopt «Iludposas nadoparopus o xumuu VilLaby 1 mmr.

11 Coctas Habopa 1abopaTOPHON OCHACTKH:

Boponxka

CrakaH INIaCTUKOBBINA THII 1
Jlosxeuka 11 COKUTaHus
Mepnas mkana

CrakaH INTaCTUKOBBIN THII 2
Hunuaap MepHBII ¢ HOCUKOM
Yamka [leTpu ¢ kpbIikoi
[IInarens-moxeuka

Crnucok nadopatopsix padbot B 10 kinacce

Ne Hazpanue naGopaTopHoii paboThI
/i

1. I/ISYLIGHI/IG TEMIICPATYPhbI KUIICHUS CITUPTOB




OxuciaeHre CoupToB

I/IsyquI/Ie CHJIbI OJJHOOCHOBHBIX Kap60HOBI)IX KUCJIOT

Criucok taboparopubix padot B 11 kimacce

Ne Hazpanue naGopaTopHoii paboThI
/n
1.  |Onpenenenue TEIIOTHl PEAKIUN HEUTpaIU3aluu
2. |OnpegeneHue TEIUIOTHI paCTBOpPEeHUs Cyb(hara Oapus
3. |OmpeneneHue TEIOBbIX 3((HEKTOB paCTBOPEHUS BEIIECTB B BOZE
4. TeruioTa rugparanuu
5. Omnpenenenue pH pacTBopoB cosneit
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