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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepallbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Pocculickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1y 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeabHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPbl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHS», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENESICHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHUW HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
00pa30BaHus B pa3JINYHBIX 00JIaCTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPraHWYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan H (PaKTOJOrMYEeCKHUE CBEIAEHUS O BelllecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3aKkoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEPHOCTSX IIpOoTeKaHus nonosiHAgercss B Kypcax 10 um 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBA)XKEHHSI K IIPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHUs 3HaHWM, pEUICHUS WHTEUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
dunocockux uAeH, TaKMX KaK: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PELIEHUHU SKOJIOTMUECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HopMUpOBaHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeIbHOM XapaKTepUCTUKHU 1eJied HW3y4eHHUs NpeIMeTa HarpaBlIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW H3y4eHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opMUpOBaHWE CHUCTEMBl XHMHUYCCKMX 3HAHMM KaK  Ba)KHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUS U CTAaHOBJICHMUS;

e (OpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HPUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITEILHOCTH, CBSI3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaMeTa B IPOrpaMMme 1Mo XUMHH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTEIbHON OpraHu3alyy, BIAACIOLIErO He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ ATUM MpU U3YYEHUM MpeaMeTra «XUMHUsS» JOMHHHUPYIOUIEE
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMXcsl K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pelIeHus mpoliieM, MoucKa, aHaiau3a u 00padoTku uHpOpMaIy,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOUCKA W aHaliu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTrOo
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOmiero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).

Ha 06aze mentpa «Touka pocrtay oOecreuyuBaeTcs  peaau3aius
oOpa3oBaTeNbHBIX MPOrPAaMM  €CTECTBEHHO-HAYYHOW H  TEXHOJOTUYECKOU
HaIMpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpeOOBaHUSIMU
3aKoHOAaTeNbCTBA B cdepe oOpa3oBaHus W C Y4ETOM peKOMeHAAIUl
denepanbHOro orepatopa ydeOHoro mnpeamera «Xumus». OOpazoBaTelbHAS
mporpaMma TO3BOJIIET WHTETPUPOBATH PEATU3YEMbIE TMOJIXOJbI, CTPYKTYpPy U
coJiepKaHue npu opraHuzanuu ooyuenus xumuu B 10-11 kiaccax, BHICTPOSHHOM
Ha 0aze m000ro W3 JOCTYIHBIX y4eOHO-mMeToaudeckux komiuiekcoB (YMK).
Ncnons3oBanue obopynoBanus «Todka poctay mnpu peanuzanuu gaHHod OII
MO3BOJISIET CO3/1aTh yCIOBUS:

* JIJIS1 PACIIUPEHUS COIEPKAHUS IITKOJIBHOTO XUMHUYECKOTO 00pa30BaHMUS;

* JUIS TIOBBIICHWS TI03HABATEIBHOM AKTHMBHOCTH OOYYarOIIUXCS B
€CTECTBEHHO-HAYYHOU 001acTy;

* U1 Pa3BUTHS JMYHOCTH peOEHKAa B Tpolecce OOY4YEHUS XUMHUHU, €Tro
crocoOHOCTEW, (OPMHPOBAHUS U  YAOBJICTBOPEHHUS COLUATBLHO 3HAYMMBIX
UHTEPECOB U MOTPEOHOCTEH;



* 17151 pabOThI ¢ OMAPEHHBIMU IIKOJBHUKAMH, OPTaHU3alUd WX Pa3BUTHUS B
Pa3IMYHBIX 00JaCTAX 00pa30BaTEIbHON, TBOPUECKON JEATEIBHOCTH.



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4EHUH HOBBIX BEIIECTB M MaTepuansoB. Teopuss CTPOECHHUS OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMK OpraHuyeckux BemlecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAA. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
IpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepuszanuu). [lodyyeHue CHUHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTU4YecKuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IIacTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEakIUH C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth peHona. [Ipumenenue denona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE AeCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocuHre3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX IMpEBpaIlcHUIl:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaeruaoB (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM MPOJYKTAa PEaKIMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe mmimHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpaIHsl, KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSTUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HaKOMJIEHHE C 00pa3lamMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK W TOHATHH, SBISIOMIMUXCA CUCTEMHBIMHU JUISI OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusnka: MaTtepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUUYECKHE Mpenaparbl, MaTepuaibl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHUsl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepnogmdeckoil cUCTEMBI
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTtopHslii). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULATEIHHOCTb.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHATHE O OUCNIEPCHBIX cUcTeMaxX. VICTUHHBIE UM KOJUIOMJHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kimaccudukamuss XMMHUYECKHX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTOpbl, BIHAKOIIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YEHHs BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 1O YypaBHEHUSIM XUMHUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIb30BAHUEM IOHSATHUSI «MACcCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMHuueckux sjeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue guiznueckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl moiyueHus: MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JEKTPOHUKH, HAaHOMAaTEpHUalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBS3€H TpW  WU3yYeHHH OOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIEC, TOILIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATbCS B CBOEU
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JIOCTUTAOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM U TpaBWIAMHM  TOBEJEHHUSA, CIHOCOOCTBYIOUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4Yaronmxcs Mo peaju3alyy MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHATU3E PA3IUYHbIX BUIOB YUCOHOU e TEIHHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh pPE3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOACH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATEeTbHOCTH, OOINECTBEHHO IIOJIE3HOW, TBOPYECKOW W JPYrHMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 10 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONMpUSITHBIE AKOJOTHUUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COILIMAIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJNy4CHHIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISTUBHEBIE), o0ecreynBaroue (dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICCTBYSI B IO3HABATEIBHON U COLUAIBHOW MPAKTUKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITETbHO  (OPMyNIHpOBaTh W aKTyaIM3UpOBaTh  MPoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CJIECJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUUA CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS JJIS1 BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

bopMyIMpOBaThH 1EJM U 3a/1a4U UCCIIEIOBAHUS, UCTIONB30BATh MOCTABIICHHEIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIEAOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHMKAX uWHMoOpMarmu (HAy4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3JIUYHBbIE METObl MPU MOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  MpEICTaBICHUSA
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYJIHUPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboThI M0 HUCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30MepHus, U30MEPbl, TOMOJIOTHYECKUI PsZl, TOMOJIOTH, YIJI€BOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb KM Ha3BaHUS 110
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIO0TA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHAas KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (HE(pTh, NTPHUPOAHBIA Ta3, Yyrojib), CIHOCOOBI HX TMEpepadOTKu U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKUE 3HAHUS JJIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITTOJTHEHHUIO J1a0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMHU OPraHUYECKHX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOMATh  MpaBUia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha mpuMepax CrIocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHHS, XMMUUYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAST JIUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIH, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJspHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (TPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEepUoanYecKoro 3akoHa [l.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSICHSITh
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUMX BEHIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEUIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
THUIIOB, MTOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI0 PABHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOIIMX HAy4YHBIX MNPUHLIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM O0BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIL30BaHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJICTaBISATh PE3yJIbTaThl XUMHUYECKOIO JKclepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHMM  COONIOMATh  TpaBUjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [I/JIK, mosicHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCCKUX SBJICHHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumenoBanue pa3jiesioB duaekTpoHHbIe (LM (poBbHIE) 00pa3oBaTebHbIE
Konrpoabnbsie IIpakruyeckue
n/n U TeM MPOrpaMmbl Bcero pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[TpenMeT oprannyecKoi Hudoypox
xumuu. Teopusi CTpoeHUS https://school.infourok.ru/videouroki?predmet=himiya
1.1 OpPTraHUYeCKUX 3 klass=10_klass bubmuoreka LIOP
coenuHeHuit A. M. https://lesson.edu.ru/04/10 POII
byrneposa https://resh.edu.ru/subject/29/10/
Hroro no pazneny 3
Paznea 2. Yraesoaopoasl
Hndoypox
e oL HLE https://school.infourok.ru/videouroki?predmet=himiya
2.1 pel 2 klass=10_klass bubmunoreka [{OP
JeB bl — aJIKaHbI
YHICBOAOPOX https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/
Hndoypox
Henpenenbubie https://school.infourok.ru/videouroki?predmet=himiya
2.2 YIII€BOIOPOAbI: AJIKEHBI, 6 1 klass=10_klass bubanorexa LIOP
aIKaguEeHBI, aJIKUHBI https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/
Hndoypox
Apomaruyeckue https://school.infourok.ru/videouroki?predmet=himiya
2.3 2
YTJIEBOIOPOIBI klass=10_klass bubmnoreka L{IOP

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



https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10

2.4

[IpupoHbIE HCTOUHUKHU
YIJIEBOAOPOAOB U HX
nepepadoTka

Hroro no pazneny

Paznea 3. Kucaopoaconepskamnue opranndeckne coeuHeHust

13

https://resh.edu.ru/subject/29/10/

Hndoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_ klass buommoreka LJOP
https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Hudoypox
https://school.infourok.ru/videouroki?predmet=himiya

3.1 Cruptel. @enon 3 klass=10_klass bubmmoreka [IOP
https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Hudoypox
Anpaerunsl. KapOboHOBBIE https://school.infourok.ru/videouroki?predmet=himiya
3.2 KUCIO0ThI. CIIOKHBIC 7 klass=10_klass buommoreka [{OP
3¢upsl https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/
HNudoypox
https://school.infourok.ru/videouroki?predmet=himiya

3.3 YrireBos 3 klass=10_klass bubmuorexa [JOP
https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Hroro 1o pasneny 13

Pa3nes 4. A3orcoaepskaiue opraHu4ecKue coeJuHeHHs

4.1

AMUHBI. AMUHOKHCIIOTEL.
benkn

Nudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass buommoreka [{OP



https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass

Wroro no pazueny 3

https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeIMHEHN S

[Inmactmaccel. Kayayku.

HNudoypox
https://school.infourok.ru/videouroki?predmet=himiya

51 BookHa 2 klass=10_klass bu6nuoreka IIOP
https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB duaekTpoHHble (LH(poBbHIE) 00pa3oBaTebHbIE
Konrpoabnbsie IIpakruuyeckue
n/n U TeM MPOrpaMMbl Bceero pecypchl
padoThbI padoTbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToMOB.
[Tepunoanueckuii 3aKOH U
11 TlenHoLIHecKas CHCTeMA 3 bu6nuoteka LIOP https://lesson.edu.ru/04/11 POI
' pHoA https://resh.edu.ru/subject/29/11/
XAMHYECKHUX 3JIEMEHTOB /[.
H. Menneneena
Nudoypox
CIpocHIe BellecTEa https://school.infourok.ru/videouroki?predmet=himiya
1.2 M po 006 asme . éc 4 klass=11_klass bu6nuoreka IIOP
HOTI™ Hnec B TB
p = https://lesson.edu.ru/04/11 POIII
https://resh.edu.ru/subject/29/11/
Hndoypox
https://school.infourok.ru/videouroki?predmet=himiya
1.3 XUMUYECKHE peakluu 6 1 1 klass=11 klass bubaunorexa LJOP
https://lesson.edu.ru/04/11 POIII
https://resh.edu.ru/subject/29/11/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
Hndoypox
https://school.infourok.ru/videouroki?predmet=himiya
2.1 Meramibt 6 1 klass=11_klass buommoreka [{OP

https://lesson.edu.ru/04/11 POIII

https://resh.edu.ru/subject/29/11/



https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/

29 HeMeTaiiLL 9 bubnuoteka LIOP https://lesson.edu.ru/04/11 POII
' https://resh.edu.ru/subject/29/11/
CBs13b HEOPraHUYECKUX U bubnmoreka L{OP https://lesson.edu.ru/04/11 PO
2.3 2 .
OpraHMYECKUX BEIIECTB https://resh.edu.ru/subject/29/11/
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL
31 X UMIS 1 SKUSHE 4 bu6nuoteka LIOP https://lesson.edu.ru/04/11 POII
' https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Kosaun4vecTBo 4acoB
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KoHTpoabHBI IpakTnyecku
u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
n 0 e padoThlI e padoThlI
IIpenmer oprannueckoin
— but6mmorexa [IOP
B03HI/IK’HOB6HI/IG 1 03.09.202 https://lesson.edu.ru/lesson/a9f3d191-5ele-
’ 4 4e24-ac02-efh16fa49f6a
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OPTraHNU4YeCKUX bubmuorexa [IOP
coenuHeHU A. M. 1 10.09.202 https://lesson.edu.ru/lesson/c935a58c-ab0e-
Bytneposa, e€ 4 4c59-9dcf-20517ae4b52e
OCHOBHBIEC ITOJIOKEHUS
[Ipencrasnenue o
KJaccuukanuu
OpTaHUYECKHUX BEIIECTB. bu6mmoreka [IOP
Homenkmnatypa 1 17.09.202 https://lesson.edu.ru/lesson/726ee099-e1a9-
(cucremaTuyeckas) u 4 410f-b8be-b4cb589aeadl
TPUBHUAJIbHBIE Ha3BAaHUS
OpPTaHMYECKUX BEIIECTB
AJKaHEBIL: COCTaB U bu6nunoreka [IOP
CTpOEHHUE, 1 24.09.202 https://lesson.edu.ru/lesson/258ddc06-ec23-
TOMOJIOTUYECKUH P 4 473c-b3d7-ed82fcaddd02
MeraH u 3TaH —
MpocTeuIme 1 01.10.202
IIPEACTABUTENN 4



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

aJIKaHOB

10

11

12

AJKeHBI: cOCTaB U
CTPOEHHE, CBOMCTBA

OTUJIEH U IPONUJIEH —
MpOCTEUIINE
peJICTaBUTENN
AJIKEHOB

[TpakTrueckas padota
Ne 1. «Ilonyuenune
STUJICHA U U3yYEHUE
€ro CBOMCTB)

Anxanuensl. byraauen-
1,3 u meTunOyraaueH-
1,3. ITonyuenue
CHHTETHYCCKOTO
KaydyKa U pe3uHbI

AJKHWHEL COCTaB B
0COOEHHOCTH CTPOCHMS,
TOMOJIOTUYECKHH Pl
AnerniieH —
MPOCTEUIIIAN
MIpEACTaBUTENH
AJIKUHOB

Breraucnenus mo

YPaBHEHUIO
XUMUYECKON pEeaKun

ApeHbl: 6eH301 U
TONIyoJ. TOKCHYHOCTH

08.10.202
4

15.10.202
4

22.10.202
4

05.11.202
4

12.11.202
4

19.11.202
4

26.11.202

POII https://resh.edu.ru/subject/lesson/5412/

bu6mmorexa [IOP
https://lesson.edu.ru/lesson/53cd2379-2a45-
43b1-9f67-7ebcdaf03cel

Nudoypox
https://school.infourok.ru/videouroki/dcf81916-
83d6-4fe7-a0e7-7a60f7ae0799

bu6mmorexa [IOP
https://lesson.edu.ru/lesson/05¢9a929-6741-
4d7¢-84h5-009292468356

bu6mmorexa [IOP
https://lesson.edu.ru/lesson/7dada027-8448-
418f-b416-fbaledd4abbd

POIII https://resh.edu.ru/subject/lesson/4775/



https://resh.edu.ru/subject/lesson/5412/
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://school.infourok.ru/videouroki/dcf81916-83d6-4fe7-a0e7-7a60f7ae0799
https://school.infourok.ru/videouroki/dcf81916-83d6-4fe7-a0e7-7a60f7ae0799
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://resh.edu.ru/subject/lesson/4775/

apeHoOB

13

14

I'eneTnueckas cBI3b
YIJIEBOAOPOOB,
MIPUHAJIECKALINUX K
pa3IMYHBIM KJlaccam

[TpupoaHbIe HCTOUHUKH

YTIJI€BOAOPOAOB:
IIPUPOJHBIN ra3 u
MOITYTHBIE HETSHbIE
ras3sl, HepTh U
MPOAYKTHI €€
nepepaboTKu

03.12.202
4

10.12.202
4

HNudoypox
https://school.infourok.ru/videouroki/7611082e
-21ea-48e5-h9f2-293935e1a891

bu6mmoreka [IOP
https://lesson.edu.ru/lesson/99557a5e-2221-
43e0-97b8-983de535c44d

15

[IpupoHbIE HCTOYHUKHU

YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
MOITYTHBIE HETSHbIE
rassl, HepTh U
IIPOIYKTHI €€
nepepadoTKu

17.12.202
4

POIII https://resh.edu.ru/subject/lesson/6148/

16

KonTponbHas pabora
10 pa3feny
«YTIIeBOJIOPOJIBI»

24.12.202
4

17

[Ipenenbubie

OIHOATOMHBIC CIIUPTHI:

METAHOI U DTAHOJL.
Bonopoanas cBs3b

14.01.202
5

bu6nunoreka [IOP
https://lesson.edu.ru/lesson/5439¢18b-7440-
4h6f-bf84-c04fad471694f

18

Muoroaromusbie
CIIUPTHI:
ITHUJICHTJIMKOJIb U

21.01.202
5

bu6nunoreka [IOP
https://lesson.edu.ru/lesson/461aa9c8-cOef-
4827-a8e5-d12a0bedc826



https://school.infourok.ru/videouroki/7611082e-21ea-48e5-b9f2-293935e1a891
https://school.infourok.ru/videouroki/7611082e-21ea-48e5-b9f2-293935e1a891
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://resh.edu.ru/subject/lesson/6148/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

TJIMLEPUH

®DeHOoJI: CTpOoeHUE

MOJICKYJIbI, (PU3UUECKUe

19 28.01.202 PO https://resh.edu.ru/subject/lesson/5727/
U XUMHUYCCKHUC 5
CBOMCTBA, IPUMEHEHHUE
Anbaeruppl: Hudoypox

20 dbopManbaerua u 04.02.202 https://school.infourok.ru/videouroki/41cef49e-
aleTalbJAeTu/1. AIICTOH 5 74d4-415e-9930-138ff80ffcd0
OIHOOCHOBHBIE
N — bu6mmorexa [IOP

21 P : _ 11.02.202  https://lesson.edu.ru/lesson/bAfeaa04-3438-
KAPOOHOBRIC KUCTOTH: 5 4b57-a3ec-ba0f9fe63c0d
MypaBbHHAS U YKCYCHasI
[IpakTuyeckas pabora
No 2. «CoiicTsa bubnuorexa [IOP

22 - . 18.02.202 https://lesson.edu.ru/lesson/9834d408-386d-
pactpopa yreyeHon 5 444a-8de3-7efha8b98cdh
KHCJIOTBD»
CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI, bu6mmorexa [IOP

23 KaK MPeICTaBUTENN 25.02.202 https://lesson.edu.ru/lesson/71ac43f2-a0d4-
BBICHIMX KapOOHOBBIX 5 4945-a0eb-1e59cd5f4d9f
KHCJIOT
Mpbia kak conu
BBICIIMX KapOOHOBBIX HMngoypor

24 P 04.03.202 https://school.infourok.ru/videouroki/81302c94
CHEITOT, X MOTOTHEE 5 -0317-4788-afa7-f04b74e05ab4
JeiicTBre
CrnosxHble 3(hUpbl Kak
O —— bubnmnorexa [IOP

25 P 5 11.03.202 https://lesson.edu.ru/lesson/c19e6ffc-7d70-
KapOOHOBBIX KHCITOT. 5 46cc-a9ee-ebfac27dead9

T HUAPOJIA3 CIIOKHBIX



https://resh.edu.ru/subject/lesson/5727/
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://school.infourok.ru/videouroki/81302c94-0317-4788-afa7-f04b74e05ab4
https://school.infourok.ru/videouroki/81302c94-0317-4788-afa7-f04b74e05ab4
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49

3¢upoB

JKupsl: runponus,

26 HPHMEHEHHE, 18.03.202 PO https://resh.edu.ru/subject/lesson/5952/
Ouosiornueckas poib 5
KHPOB
VYriIeBoabI: COCTaB,
Kyaccuukarms.
Baskreiimmie but6mmorexa [IOP
27 01.04.202 https://lesson.edu.ru/lesson/709ce43a-deb6-
TPEACTABITEIH: 5 4281-963b-01d26212d4d0
TIIF0K03a, PPYKTO3a,
caxapo3sa
Kpaxman u nemnronosa bubnuorexa [IOP
28 KaK MPUPOTHBIE 08.04.202 https://lesson.edu.ru/lesson/690fbb76-f94a-
HOJIMMEPBI 5 4f77-bbbe-3d3ae748f716
KonTponbHas padoTa
o paszerny
29 «Kucnopoacoaepxaiiu 15.04.202
€ OpraHu4YeCKHue 5
COEIMHEHUSD)
Hudoypok
gg  /AMMIHDL MCTIHIAMMI 1 22.04.202 http%)://}s’f:)hool.infourok.ru/videouroki/40496257
AT 5 -2fb2-449f-8dae-1753e60ad8de
AMMHOKHUCIOTHI KaKk
amQoTepHbIe
OpIAHEYECKHE bu6mmorexa [IOP
31 29.04.202 https://lesson.edu.ru/lesson/c2f2f3d7-43d1-
COCIVTHEHIT, HX 5 4873-ace0-78ecaB009628
OMoIOrHYecKoe
3gauenue. IlenTumsl
32 benku kak npupoHble POIII https://resh.edu.ru/subject/lesson/4743/



https://resh.edu.ru/subject/lesson/5952/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://school.infourok.ru/videouroki/40496257-2fb2-449f-8dae-1753e60ad8de
https://school.infourok.ru/videouroki/40496257-2fb2-449f-8dae-1753e60ad8de
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://resh.edu.ru/subject/lesson/4743/

BBICOKOMOJICKYJISIPHBIE 06.05.202
COEIMHEHUSI 5
OCHOBHbBIE TTOHSTHS PO https://resh.edu.ru/subject/lesson/6095/
33 XUMHUHU 1 13.05.202 bubmuorexa [IOP
BBICOKOMOJIEKYJISIPHBIX 5 https://lesson.edu.ru/lesson/45b81dac-acba-
COCTUHEHUI 440e-99e3-14c3ba78050a
OcHOBHBIE METO/IbI
CHHTE3a
34 DPICOROMOJCKYIPHBIX 1 20.05.202  POIII https://resh.edu.ru/subject/lesson/6152/
COCIMHEHUH. 5
[ImacTmaccel, KaydykH,
BOJIOKHA
OBILEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://resh.edu.ru/subject/lesson/6095/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://resh.edu.ru/subject/lesson/6152/

11 KJIACC

Ne KoJsun4vecTBo 4acoB
Hara JIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bcer KonTpoabHbl MpakTuyeckn
H3ydyeHusi  oOpa3oBaTesIbHbIE PecypChl
n 0 e padoThI e padoThlI
XUMHUYECKHUHU DIIEMEHT. bu6nuoreka LIOP
ATOM. DNEeKTpOHHAas 1 04.09.202 https://lesson.edu.ru/lesson/20b1df2e-6ce4-
KOH(HUTypaIHst aTOMOB 4 435b-b6dc-5155d30a45fa
[Tepunoanueckuii 3aKOH U
[Tepuoanueckas cucrema
XAMUYECKHX DJICMCHTOB bu6nuoreka LIOP
. U. MenneneeBa, ux 1 11.09.202 https://lesson.edu.ru/lesson/e7d48881-055d-
CBA3b C COBPEMEHHOU 4 49da-a49c-7375c¢3d033e9
TEOPHUEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XUMHUYCCKHX DJIEMEHTOB H
WX COCAUHEHUH MO
rpynmnaM U nepuoam.
3HavueHue 1 18.09.202 POIII https://resh.edu.ru/subject/lesson/6332/
MEPUOINYECKOTO 3aKOHA 4
1 CUCTEMBI XHMHUYECKUX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHU
HayKu
CrpoeHue BemiecTna. bu6muoreka [IOP
XuMuyeckas CBI3b, €8 1 25.09.202 https://lesson.edu.ru/lesson/2859ec02-8ecd-
BHUJIbI; MEXaHU3MBI 4 4cd8-8531-edad962608fb



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://resh.edu.ru/subject/lesson/6332/
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb

oOpa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bomoposanas cBsi3b

BaneHTHOCTD.
DNEeKTPOOTPULIATEILHOCT
b. CTeneHp OKUCIIEHUS.
BemectBa
MOJICKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucreMmax. MctuHHbIEe 1
KOJUIOMJIHBIE PACTBOPBI.
MaccoBast 1oJ1s1 BeniecTBa
B pacTBOpe
Knaccudukanus u
HOMEHKJIAaTypa
HEOPraHUYECKUX
COCIMHEHUM.
I'enernueckas cBsA3b
HEOpPraHUYECKUX
BELIECTB, Pa3IMYHbIX
KJIACCOB

Knaccudukanus
XUMUYECKUX PEaKluil B
HEOPraHWYECKOU U
OpraHU4YeCKON XUMHH.
3aK0oH COXpaHEHHUS MaCcChl
BEIIIECTB; 3aKOH

02.10.202
4

09.10.202
4

16.10.202
4

23.10.202
4

POIII https://resh.edu.ru/subject/lesson/6332/

POIII https://resh.edu.ru/subject/lesson/4939/

HNudoypox
https://school.infourok.ru/videouroki/60bcf45
9-f7f1-4a05-81c1-bba9fe623325

Hndoypox
https://school.infourok.ru/videouroki/6932d31
€-c632-4d9e-85b4-d340130fal6f



https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/4939/
https://school.infourok.ru/videouroki/60bcf459-f7f1-4a05-81c1-bba9fe623325
https://school.infourok.ru/videouroki/60bcf459-f7f1-4a05-81c1-bba9fe623325
https://school.infourok.ru/videouroki/6932d31c-c632-4d9e-85b4-d340130fa16f
https://school.infourok.ru/videouroki/6932d31c-c632-4d9e-85b4-d340130fa16f

COXpaHEHUs U
MIpeBpaLICHHs SHEPTUU
IIPU XUMHUYECKHUX
peaxkuusax

CKopocCTb peakiyi.

bu6nuoteka LIOP

9 OOpaTumbIe peaKIIHH. 06.11.202 https://lesson.edu.ru/lesson/fOcb5def-307e-
XHUMHUYECKOE paBHOBECHE 4 4575-89d0-86041b603655
[TpakTuyeckas pabora No
1. «BnusiHue pa3iauuHbIX bubmorexa [IOP
10 (DAKTOPOB Ha CKOPOCTE 13.11.202 https://lesson.edu.ru/lesson/Oe41e568-0a2b-
. 4 4605-bb92-35d1ab69f9ba
XUMHNYCCKOU PCAKIIHUU
DNEeKTpOTUTHYECKAS
nucconuanusd. Ilogarue o
BOJIOPOJIHOM ITOKa3aTele
(pH) pactBopa. Peakiuun bubmorexa LIOP
11 OHHOIO OBMOHa. 20.11.202 https://lesson.edu.ru/lesson/237cdb54-2787-
4 4817-8330-6e027b075645
lManponu3 oprannueckux
Y HEOPTaHUYECKUX
BEIIECTB
OxuciuTenpHo-
BOCCTAHOBHUTEJILHBIE bu6nuoteka LIOP
12 peakuuu. [Tonstue 06 27.11.202 https://lesson.edu.ru/lesson/8f219cef-7a8a-
ANIEKTPOJIN3€E PACIIaBOB U 4 44d5-b58a-b3d1b2eeb237
pacTBOPOB COJIEU
KonTponbhas pabota no
13 pasneny «TeopeTrdeckue 04.12.202
OCHOBBI XUMUW 4
14 Mertasibl, MX MOJI0KEHUE HNudoypox
B [lepnoamaeckoit 11.12.202 https://school.infourok.ru/videouroki/790f234



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://school.infourok.ru/videouroki/790f2343-7dcc-4f43-a075-b16e3d252fad

CHUCTEME XMMHYCCKHX 4 3-7dcc-4f43-a075-b16e3d252fad
anemenToB /. . bubnuorexa [IOP
Memnzeneesa u https://lesson.edu.ru/lesson/a0d5bd16-683e-
0COGEHHOCTH CTPOCHHSI 4ale-8073-70c604e9c862
aroMoB. O0mne
¢u3nveckre CBONCTBA
METAJIJIOB
CraBbl METAILJIOB.

15 DNEeKTPOXUMUYECKUN P 18.12.202 PO https://resh.edu.ru/subject/lesson/4961/
HaIpsDKEHUHA METaJlIOB 4
XUMUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB bubnuoreka LIOP

16 (HaTpui, KaJIni, KaJbIHH, 25.12.202 https://lesson.edu.ru/lesson/e7ff8162-0d4d-
Mar"uii, amrOMUHUN) U UX 4 40f8-b9f7-422c3e710750
COETUHEHUN
XUMUYECKHE CBOMCTBA

17 XpoMa, MEIU U X 08.01.202 PO https://resh.edu.ru/subject/lesson/3534/
COeIMHEHUHN 5
XUMUYECKHE CBOMCTBA

18 LIMHKA, JKeJie3a U UX 15.01.202 POIII https://resh.edu.ru/subject/lesson/3534/
COCIMHEHU I 5
[IpakTuueckas pabora Ne
2. "Pemenue bu6nuoteka LIOP

19 AKCIIEPUMEHTATHHBIX 22.01.202 https://lesson.edu.ru/lesson/6545ec44-34c5-
3aj1a4 10 TeMeE 5 43f6-826b-a648d7d6fef7
«Metaub»"
Hemeramnsl, nx

20 MTOJIOXKEHHUE B 29.01.202 POIII https://resh.edu.ru/subject/lesson/5939/
[lepuoauueckoii cucreme )



https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://resh.edu.ru/subject/lesson/4961/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://resh.edu.ru/subject/lesson/5939/

XHUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

dusnueckue cBOMUCTBA
HEMETAJIJIOB. AJIOTPONUS

bu6nuoreka LIOP

21 HEMETAJIOB (Ha mpuMepe 05.02.202 https://lesson.edu.ru/lesson/cfb70c37-2784-
KHCIIOPOIa, CEPHI, 5 4¢66-be05-b0966dffh673
docdopa u yraepoaa)
XUMHUYECKHE CBOMCTBA
22 rajloreHoOB, CEPhl U UX 12.02.202
COCAMHCHHI 5
XUMHUYECKHE CBOMCTBA
23 a3oTa, hocodpa u ux 19.02.202
COCIMHEHUI 5
XHMHYECKHE CBOMCTBA
24 yriaepoja, KpeEMHHUS U UX 26.02.202
COCTUHCHHI 5
[IpuMeHeHre Ba)KHEUIINX bubnmnoreka LHOP
25 HEMETAJIOB M UX 05.03.202 https://lesson.edu.ru/lesson/cfb70c37-2784-
COEMHEHUI 5 4c66-be05-b0966dffb673
O6o06menue u
cucTeMaTu3alys 3HaHUi
o Teme «Hemeramisiy.
26 Brruncienus mo 12.03.202
yYpaBHEHUSM XUMHUYECKUX 5

peakuuii u
TEPMOXUMHUYECKHE
pacuEThl



https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

[TpakTuyeckas pabora No
3. «Pemenue

bu6nuoreka LIOP

27 IKCIIEPUMEHTAIBHBIX 19.03.202 https://lesson.edu.ru/lesson/7¢c19b0ba-7815-
3a7a4 [0 TEME 5 4db3-86f4-d0ac5b740b3b
"HemeTamanr"»
KonrponsHas pabora no
28 TeMaM «MeTauisl» 1 02.04.202
«Hemeramibny 5
Heoprannueckue n
OpPraHUYECKUE KUCIIOTHI. bubnnorexa [IOP
29 Heopranuseckie u 09.04.202 https://lesson.edu.ru/lesson/35c2be59-f1c6-
5 46¢6-910c-46a0576d6924
OpraHUYECKUE OCHOBAHUS
AmdorepHbie
HEOpPTaHWYECKUE U
OpraHUYecKue bubnuoreka LIOP
30 COCIMHCHMSI. 16.04.202 https://lesson.edu.ru/lesson/46b429e4-931c-
I'eneTnueckas cBSI3b 5 43fh-a2ba-be9eObbeddef
HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB
Pons xuMuu B
obecnieueHNH
JKOJIOTHYECKOM bubmorexa LOP
31 3HepFeTI/I‘IeCKOI;I . 23.04.202  https://lesson.edu.ru/lesson/acd826¢f-ba2d-
5 49db-b216-ef7c26a84728
MHIIEBOI OE30ITaCHOCTH,
Pa3BUTUU MEIUIIMHBI
[IpencraBnenus 06
32 00X HayHEIX 30.04.202 POIII https://resh.edu.ru/subject/lesson/3514/
MPUHIIAIIAX 5

MPOMBIIIJICHHOT'O



https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://resh.edu.ru/subject/lesson/3514/

MOJYYECHUS] BAXKHENIIUX
BEILIECTB

YenoBek B MUpE BELIECTB

33
Y MaTepUajioB
34 XuUMUA U 3]0pOBbE
YyeJIOBEeKa
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

07.05.202
5

14.05.202
5

POIII https://resh.edu.ru/subject/lesson/3504/

bubnuoreka LIOP
https://lesson.edu.ru/lesson/b8e4d657-2cc7-
4860-8583-9f76edc8a59f



https://resh.edu.ru/subject/lesson/3504/
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 10 xkmacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

[Ipuka3z MunucrtepctBa npocseienus Poccuiickoit @eaepanuu ot 12.08.2022 No
732 “O BHECEHUHU U3MEHEHMI B (peiepalibHbII IrOCY1apCTBEHHbIN
0o0pa3oBaTeNIbHBIN CTAHIAPT CPEHErO 00IIET0 00pa30BaHus, YTBEPKICHHBIM

npuka3zoM MunucrepcTBa 00pasoBanus U Hayku Poccuiickoit denepanuu ot 17

Mmas 2012 r. Ne 413” (3apeructpupoBan 12.09.2022 Ne 70034)

[Ipuka3 MunucrepctBa npocsemenus Poccuiickont @eneparuu ot 18.05.2023 Ne
371 “O0 yTtBepxaeHuu (penepaibHON 00pa30BaTENbHONU IPOTPAMMBbI CPETHETO

obmiero oopaszoBanus” (3apeructpupoBan 12.07.2023 Ne 74228)

®denepanbHas paboyas mporpamMma 1o yueOHoMy npeameTy «XuMus» 0a30BbIii

YPOBEHb



Xumus (0a30BbIN ypoBeHb). Peamuzanus tpedoanuit ®I'OC cpeqnero odmero

06pa3013aH1/1;1 . MCTOANYCCKOC rmocooune I YIUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

bubmuoteka LIOP https://lesson.edu.ru/04

POII https://resh.edu.ru/subject/29/11/

Hudoypox https://school.infourok.ru/videouroki?predmet=himiya

Cnmam I'MA https://chem-ege.sdamgia.ru/






