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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
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX Opranu3aunusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa 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 «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKe DJKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAUCHUS 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.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX 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 MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3BJIEKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XHWMHUU IOJIyYarOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJiOM 3peHHs B THpeameTe «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMCsS TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



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

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IyTEM 3KCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI 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 JACHCTBU, HUMEIONMX 0a30Boe 3HA4YCHHE I
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TIAaBHBIMHU LEJISIMU H3Y4YEHUsS INpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PyH/IaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOOUMBIX [UIsi NPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpasoanusi. CeromHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJ]a4H, KaK:

ajanrtanusi 00yJaromMxcsl K YCIOBUSM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue y OOy4arOUMXCA KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsSI OMbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y 0O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydYarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 370pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
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 Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTEpHAIOB. Teopus CTPOCHHSI OPraHHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1acCU(pUKALMKU OpraHUyYecKux BemecTB. 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 MaTepuajaMyd 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, TOMOJIOTMYECKMM psAx. 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 —
POCTEUIINE TNPECTABUTENN AJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoiauMmepusauuu). [lodyyeHue CHUHTETHUYECKOIo
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (pEakUUu TUAPUPOBAHUS, FaJOre€HUPOBAHUS, THIpaTaliH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U HZ/lmp06‘ClHuﬂ), nonrydvenue u npuUMeHeHue. Tokcu4HOCTH
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O0O0pa3laMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«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, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHOJN: CTPOECHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  COUPTBL. OTWICHIJIMKOIb W  TJMLEPUH: CTPOECHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYIbl, (U3NYECKHUe U XUMUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

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

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
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
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOIOILEE ACHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(ukanus ~— yrieBoloB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE 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 MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Puzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpUYHAs W TPETUYHAs CTPYyKTypa OeiaKkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

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

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHECHCAIIUS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEXIpEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBIISIETCS YEpEe3 HCIOJIb30BAHME KaK OOIIUX eCTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(uKaIus, nepuoJuIHOCTh, HAOIIOICHHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOTO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31IeMeHT. AToM. Sapo aroma, H30TONbL. ODIEKTPOHHAs
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
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 MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.
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BemectBa MOJEKYJSpHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MIPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

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

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabiaui «llepuoauyeckas cucteMa XuMuU4Ieckux 3memeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuétHrble 3amaun.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAUIOB U UX COCITMHEHUMN.
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Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[Mi Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST W 30pPOBbE YEJIOBEKA: MpaBUjia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HeopraHuyeckoi xumuu B 11 Kiacce ocyliecTBIsIETCS Yepe3 MCIOIb30BaHUE KaK
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEeOpWs, aHalM3, CHHTE3, KiIacCHU(UKANMs, TEePUOANIHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.
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dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XuMUYecKasi NPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOJCTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPAaMM  CpPeIHEro oO0mero o0pa3oBaHus (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

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

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIHLHOCTM B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBJICHUSIMH,
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) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIILHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETrO KJlacca, IIKOJbI);
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WHTEpeca K MPAKTUICCKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudaHOrO Pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

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

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKpPYKArOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbLHOW KYJIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W DKOJOTHYECKH KOMQPOPTHOW IKU3HU KaXKIOTO dUJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKOM e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayYHBIH (paKT, IPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;
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UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHITUNA U YCTAaHABIMBATh MX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecCKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJE/IbHBIC MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO IO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOU
JEATEIIbBHOCTH, MPOSBISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHanTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEUYNBOCTH;
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dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCHEPHUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OsgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI IpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXx<aror:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUH B TO3HAHUM SIBICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETILHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpaliéHHas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBbI CKeneT, (yHKIHOHANbHAs TIpynna,
pajuKai, U30MEpHUs, U30MEPbI, TOMOJIOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXKAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYH) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIETM MOJIEKYJl OPTraHMYECKHX BEHIECTB MJI1 WILTIOCTPAIlUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM Ha3BaHUS IIO
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIeru, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCII0TA, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemniectB 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, MPOIMWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

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 XMMHUYECKHE 3HAaHUS JUIsi TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpYyJAOBaHUEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIHMSIMHU TIO BBITOJHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMU OPraHUYECKUX
BCIIIECTB, JCHATYypalusi OCIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH 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);
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chOPMHPOBAHHOCT, ~ YMEHHMA  COONMIONATh  MpaBUja  JKOJOTHUECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, OHUMasi cMbIca mokasarens [1JIK, mosicHATh Ha mpumepax CIoCcOObI
YMEHBILIEHUSI M TPEAOTBPAILCHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX 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) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIICHMSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKasl CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJMYECKHUM SI3bIK 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 YEJIOBEKA,
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c(hOpPMHPOBAHHOCT, YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEHIECTBA (aTOMHAs, MOJIEKYJISpHAas,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHMUYECKHX DJIEMEHTOB U MX COEIUHEHUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3IMYHBIX  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 COCTaBYy pEarupyroliux BEUIECTB, TEILUIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIECHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMA HOHHOTO OOMEHA, YUYHUTHIBAS
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;
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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
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIuvHbIX (PAKTOPOB; XapaKTEep CMEIICHUS XUMUYECKOT0 PABHOBECHSI
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 NPUHLIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIMSIX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY 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 MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHHEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTaM3aTopa,
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 KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEICTaBISITh 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
KOMMYHUKaluu, THTepHEeT U Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
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 [IJIK, moscHAT, HAa TpuMepax CrHocOoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCCKUX SBJICHHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3/esioB U TeM MPOrPpaMMBbl Konrpoasn IIpakruueck DACKTPOHHbIC (IHPPOBHIC)
n/n Bcero o0pa3oBaTeJIbHbIE pecypchl
ble padoThl ue padoThl

Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM

[Ipeamer oprannueckoit xumuu. Teopus cTpoeHus 3 0 0 https://resh.edu.ru/subject/lesson

opraHuueckux coeauHeHui A. M. bytieposa /6149/conspect/170387/
Hroro no pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 IlpenenbHble yriaeBOJOPOAbI — aKaHbI 2 0 0 gtlt/pssta/r/tr/els ré%%%./ru/sub|ect/Iesson/61
2.2 HemnpenenbHbIE yIIIEBOAOPOIbI: aJIKEHBI, AJIKAUEHBI, ATKUHBI 6 0 1 gg;ans];{ﬁsh.edu.ru/subiect/lesson/24
2.3 ApoMaTHYeCcKHue YIIIeBOIAOPOIbI 2 0 0 r;tStZ:sc;i]/;Ssérgsggbrgésg;b|ect/Iesson/47
2.4  TlpupoaHble HCTOYHHUKH YTIIEBOJAOPOIOB U UX MepepadoTKa 3 1 0 Zgz:s$ggesh.edu.ru/subiect/lesson/61

pect/170460/
Htoro no pazneny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHus
3.1  Cruprei. denon 3 0 0 ggt?r;g{rr]iig.gggir/u/sub|ect/Iesson/57
https://resh.edu.ru/subject/lesson/20

3.2 Anpaeruasl. Kap6oHOBbIE KHCTOTHI. Cl10KHBIE FHUPHI 7 0 1 giggain/?vsclidzlmcSnvcfov91295
53 Vo s L —
Hroro mo pazmeny 13
Pasznea 4. A3oTconepxaiue oOpraHudecKkue coe{uHeHust
4.1 AmuHbl. AMUHOKUCIOTHL. benku 3 0 0 ?j;?éﬁggﬁ?&i%;%ﬁ?gscmesson
Hroro mo pazneny 3
Pa3pnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
5.1 TIlnactmaccel. Kayuyku. Bonokna 2 0 0 https://resh.edu.ru/subject/lesson
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https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/2065/main/?ysclid=lmc8nvcfov912955485
https://resh.edu.ru/subject/lesson/2065/main/?ysclid=lmc8nvcfov912955485
https://resh.edu.ru/subject/lesson/2065/main/?ysclid=lmc8nvcfov912955485
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/6095/conspect/150822/

' /6095/conspect/150822/

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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https://resh.edu.ru/subject/lesson/6095/conspect/150822/

11 KJIACC

KoaudecTBO 4acoB

Ne HaumenoBanue pa3aesioB M TeM IPOrpaMMbl K I1 3HeKTp0HHHe (umbpomﬂe)
n/n pas porp Bcero OHTPO.ILHBIE paKThiec oOpa3oBaTe/ibHbIE pecypchl
padoThI KHe padoThl
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
11 EZEEZ;P;ZSEE;OSI&EIZ% IZOQ:II;;?;IZEI:;KOH " 3 0 0 https://resh.edu.ru/subject/lesson/6375/cons
' pect/134033/
anemenToB /I. 1. Menaeneera
https://multiurok.ru/files/stroenie-

1.2  Crpoenue BemecTBa. MHOTOOOpa3ue BEIIESCTB 4 0 0 veshchestva-
2.html?ysclid=Imc8you6rd560374732
https://resh.edu.ru/subject/lesson/4938/main

1.3 XHUMHYECKUE PEaKIUU 6 1 1 151110/

Wroro mo pazmeny 13

Pa3nen 2. Heoprannuyeckasi Xumust
https://resh.edu.ru/subject/lesson/3493/cons

2.1 Mertaisl 6 0 1 oct/151212/
https://resh.edu.ru/subject/lesson/5939/cons

2.2 HemeTamnsl 9 1 1 pect/?ysclid=Imc93kecho767997160

23 CBs13b HEOPraHMYECKUX U OPTaHUYECKHX 2 0 0 https://resh.edu.ru/subject/lesson/4960/cons

' BEIIECTB pect/?ysclid=Imc94f9mz0849242137

Hroro no pazneny 17

Pa3znea 3. Xumus u Ku3HL
https://resh.edu.ru/subject/lesson/3504/cons

31 XuMHsL 1 JKU3HE 4 0 0 pect/?ysclid=Imc95inf7p790408099

Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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https://resh.edu.ru/subject/lesson/6375/conspect/134033/
https://resh.edu.ru/subject/lesson/6375/conspect/134033/
https://multiurok.ru/files/stroenie-veshchestva-2.html?ysclid=lmc8you6rd560374732
https://multiurok.ru/files/stroenie-veshchestva-2.html?ysclid=lmc8you6rd560374732
https://multiurok.ru/files/stroenie-veshchestva-2.html?ysclid=lmc8you6rd560374732
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/5939/conspect/?ysclid=lmc93kecho767997160
https://resh.edu.ru/subject/lesson/5939/conspect/?ysclid=lmc93kecho767997160
https://resh.edu.ru/subject/lesson/4960/conspect/?ysclid=lmc94f9mz0849242137
https://resh.edu.ru/subject/lesson/4960/conspect/?ysclid=lmc94f9mz0849242137
https://resh.edu.ru/subject/lesson/3504/conspect/?ysclid=lmc95inf7p790408099
https://resh.edu.ru/subject/lesson/3504/conspect/?ysclid=lmc95inf7p790408099

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoOaM9eCTBO YaCOR Hara DJIeKTpoHHbIe HU(POBBIE
No U3ydeHus o0pa3oBaTe/ibHbIe Pecypchl
B Tema ypoka
w/n yp Beero Kontpo IIpakTn
JbHBIE  YecKHe
padorel  padoThI
1 [Ipeamer oprannuecKo XUMuH, €€ 1 0 0 06.09 2023 https://resh.edu.ru/subject/lesson/6149/consp
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE ect/170387/
2 Teopust cTpoeHUsI OPraHUYECKUX COCAMHEHUM 1 0 0 13.09.2023 https://resh.edu.ru/subject/lesson/6149/consp
A. M. bytiepoBa, e€ OCHOBHBIE MTOJIOKEHUS e ect/170387/
[IpencraBnenue o knaccudukanum https://scienceforyou.ru/teorija-dlja-
3 opraHunyeckux Beuects. Homenknartypa 1 0 0 20.09.2023 podqo_tovkl-_k-eQ|e/kIaSSIflkaC||a-
(cucremaTtnyeckasi) ¥ TPUBHAIbHBIC Ha3BAHUSA organicheskih-
OpPraHUYECKUX BEILECTB veshhestv?ysclid=Imdf9igrme212684719
4 I/;:IJ;KaHH: COCTAB I CTPOCHIE, TOMOTONMCCRIIL 4 0 0 27.09.2023  https://resh.edu.ru/subject/lesson/2436/main/
5 MeraH 1 5TaH — IPOCTEUIINE ITPEACTABUTENN 1 0 0 04.10.2023 https://resh.edu.ru/subject/lesson/6151/start/1
aJIKaHOB 49996/
6 | AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA 1 0 0 11.10.2023  https://resh.edu.ru/subject/lesson/2436/main/
7 OTUJIEH U NPOINUJIeH — MpocTeiine 1 0 0 18.10.2023 https://re_sh;edu.ru_/sub|ect/lesson/5412/consp
IIPEJCTaBUTENM AJTKEHOB ect/?ysclid=Imdfliurg4478279221
8 [TpakTuyeckas padora Ne 1. <iHOJIyquI/Ie 1 0 1 25.10.2023
ATHJIEHA U U3yYEHHUE €T0 CBONCTBY
0 | 13 Hompasune emmenracxors syupean | 1 0 0 08.11.2023  hitps://uchitel pro/ankaneripi-
2 LIOIYH Yy o xayaykn/?ysclid=Imdfs4uu97164497019
pEe3UHBI
AJIKHHBI: COCTaB U OCOOEHHOCTHU CTPOCHHUS . . .
> : ? =
10 romosoruueckuit psia. AueTuieH — 1 0 0 15.11.2023 gggz.éécgslrgeqe.ru/alkmv/.vsclld ImdgSgic3
MPOCTEUIINNA MPEICTABUTEIb ATTKHHOB -
11  BeruucneHus MO ypaBHEHUIO XMMHUECKOMN 1 0 0 22.11.2023  https://himi4ka.ru/arhiv-urokov/urok-14-
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https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-organicheskih-veshhestv?ysclid=lmdf9igrme212684719
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-organicheskih-veshhestv?ysclid=lmdf9igrme212684719
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-organicheskih-veshhestv?ysclid=lmdf9igrme212684719
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje/klassifikacija-organicheskih-veshhestv?ysclid=lmdf9igrme212684719
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/6151/start/149996/
https://resh.edu.ru/subject/lesson/6151/start/149996/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/5412/conspect/?ysclid=lmdfliurg4478279221
https://resh.edu.ru/subject/lesson/5412/conspect/?ysclid=lmdfliurg4478279221
https://uchitel.pro/%D0%B0%D0%BB%D0%BA%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%8B-%D0%BA%D0%B0%D1%83%D1%87%D1%83%D0%BA%D0%B8/?ysclid=lmdfs4uu97164497019
https://uchitel.pro/%D0%B0%D0%BB%D0%BA%D0%B0%D0%B4%D0%B8%D0%B5%D0%BD%D1%8B-%D0%BA%D0%B0%D1%83%D1%87%D1%83%D0%BA%D0%B8/?ysclid=lmdfs4uu97164497019
https://chemege.ru/alkiny/?ysclid=lmdg5gic35974808310
https://chemege.ru/alkiny/?ysclid=lmdg5gic35974808310
https://himi4ka.ru/arhiv-urokov/urok-14-raschety-po-uravnenijam-himicheskih-reakcij.html?ysclid=lmdg8m0dy143958647

peakIuu

raschety-po-uravnenijam-himicheskih-
reakcij.html?ysclid=Imdg8m0dy143958647

ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD

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

12 apeHoB 29.11.2023 ect/150506/

13 I'eneTndeckas cBs3b yrieBogOpPOAOB, 06.12.2023 https://uchitel.pro/reneruueckas-
MPUHAJICKAMMNX K PA3JTMYHBIM KJIacCaM T cBa3b/?ysclid=Ilmdgbytt5k627938699
HpHpOHHHUe HCTORHMIH YIIIEBONOPONOB: https://resh.edu.ru/subject/lesson/6148/consp

14  nmpuponHsbIii Ta3 ¥ NOMYTHBIE HE(PTAHBIE Ta36I, 13.12.2023 ect/170460/

He(Th U MPOAYKTHI € nepepaboTKu

Hpp OAHBIE HCTORHHRH YIIIEBOROPOAIOB: https://resh.edu.ru/subject/lesson/6148/consp
15  mpupoaHBIil ra3 U NOMyTHBIE HEPTSIHBIC Ta3bl, 20.12.2023 ect/170460/

HE(PTh U MPOIYKTHI €€ TIepepadoTKu -

16 KoHnTponpHas padora mo pasaeny 97 12.2023
«YTI1eBOJOPOIBI»

[IpenenbHble OJHOATOMHBIE CIIUPTHI: METAHOJI https://resh.edu.ru/subject/lesson/4769/consp

17 10.01.2024
1 3TaHoJ. Bogoponnas cBs3b ect/150549/

18 MHOroaroMHbIE CIIUPTHIL: ITUICHIIIUKOIb U 17.01.2024 https://uchitel.pro/MHOr0aTOMHBIE-
TIULIEPUH T cuuptel/?ysclid=lmdegfw612114672286
@deHoJI: CTpOEHUE MOJIEKYJIIbI, (PU3NYECKHE U https://resh.edu.ru/subject/lesson/5727/start/1

19 - 24.01.2024
XUMUYECKHE CBOVCTBA, IPUMEHEHNE 50577/

20 Anpbreruasl: GopManbIAETHI U alleTaIbJeTU. 31.01.2024 https://resh.edu.ru/subject/lesson/4776/start/1
Arneron 50604/

O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE https://uchitel.pro/kapboHOBEIE-

21 07.02.2024 o .

KHMCJIOTBI: MypaBbHHAs M YKCYCHas kucaotel/?ysclid=Imdgjuipji837046408

29 IIpaxTrueckas pa6v0Ta Ne 2. «CsoiicTBa 14.02.2024
pacTBOpa YKCYCHOM KHCIIOTBI»

https://himija-online.ru/organicheskaya-
CreaprHOBas U OJIEMHOBAs! KUCIIOTBI, KaK ximiya/karbonovye-kisloty/otdelnye-

23 21.02.2024 T
NPEJCTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT predstaviteli-predelnyx-karbonovyx-

kislot.ntml?ysclid=Imdgnj3kzi899101961

24 MpLta Kak COJTM BBICIIUX KapOOHOBBIX KHCIIOT, 28.02.2024 https://goodvar.ru/myla-kak-soli-vysshikh-

HUX MOIOIIIEE IENCTBUE

karbonovykh-kislot-ikh-moyushcheye-
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https://himi4ka.ru/arhiv-urokov/urok-14-raschety-po-uravnenijam-himicheskih-reakcij.html?ysclid=lmdg8m0dy143958647
https://himi4ka.ru/arhiv-urokov/urok-14-raschety-po-uravnenijam-himicheskih-reakcij.html?ysclid=lmdg8m0dy143958647
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://uchitel.pro/%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C/?ysclid=lmdgbytt5k627938699
https://uchitel.pro/%D0%B3%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C/?ysclid=lmdgbytt5k627938699
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/4769/conspect/150549/
https://resh.edu.ru/subject/lesson/4769/conspect/150549/
https://uchitel.pro/%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5-%D1%81%D0%BF%D0%B8%D1%80%D1%82%D1%8B/?ysclid=lmdgfw612i14672286
https://uchitel.pro/%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5-%D1%81%D0%BF%D0%B8%D1%80%D1%82%D1%8B/?ysclid=lmdgfw612i14672286
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://uchitel.pro/%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B/?ysclid=lmdgjuipji837046408
https://uchitel.pro/%D0%BA%D0%B0%D1%80%D0%B1%D0%BE%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5-%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B/?ysclid=lmdgjuipji837046408
https://himija-online.ru/organicheskaya-ximiya/karbonovye-kisloty/otdelnye-predstaviteli-predelnyx-karbonovyx-kislot.html?ysclid=lmdgnj3kzi899101961
https://himija-online.ru/organicheskaya-ximiya/karbonovye-kisloty/otdelnye-predstaviteli-predelnyx-karbonovyx-kislot.html?ysclid=lmdgnj3kzi899101961
https://himija-online.ru/organicheskaya-ximiya/karbonovye-kisloty/otdelnye-predstaviteli-predelnyx-karbonovyx-kislot.html?ysclid=lmdgnj3kzi899101961
https://himija-online.ru/organicheskaya-ximiya/karbonovye-kisloty/otdelnye-predstaviteli-predelnyx-karbonovyx-kislot.html?ysclid=lmdgnj3kzi899101961
https://goodvar.ru/myla-kak-soli-vysshikh-karbonovykh-kislot-ikh-moyushcheye-deystviye/
https://goodvar.ru/myla-kak-soli-vysshikh-karbonovykh-kislot-ikh-moyushcheye-deystviye/

CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

deystviye/

https://uchitel.pro/cioxxubre-3dUpoI-

25  kapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX 1 06.03.2024 scupsy2ysclid—Imdgsnaine 199470428
3upoB
26 JKupsl: ruiponns, npuMeHeHue, 1 13.03.2024 https://resh.edu.ru/subject/lesson/5952/consp
Ouosoruueckas poJib KUpPOB ect/150630/
aneBov):[H: COCTaB, KJIaCCI/I(I)I'/IKaL[I/IH. https://resh.edu.ru/subject/lesson/6150/consp
27  Baxueiue npeacTaBUTENN: TI0K03a, 1 20.03.2024
ect/150686/
¢dpykTO3a, caxaposa
28 Kpaxman u nemntono3a Kak NpupoIHbIE 1 03.04.2024 https://resh.edu.ru/subject/lesson/5413/consp
TTOJITUMEPHI ect/150713/
KonTponbhas pabota no paszueny
29 | «Kucnopojacoaepkamniye OpraHuIecKue 1 10.04.2024
COEIMHEHUS
. https://uchitel.pro/amunsl/?ysclid=Imdgx0h&
30 | AMUHBI: METHJIIAMHH U aHUJIUH 1 17.04.2024 43450113857
AMMHOKHCIOTS KaK aMdoTepHpie https://resh.edu.ru/subject/lesson/4743/consp
31  opraHuyeckue COeAMHEHHUS, UX OMOJIOTHYECKOE 1 24.04.2024
ect/150741/
3Hauenue. IlenTumnl
32 benku kak npupoIHbIE BEICOKOMOJIEKYIISIPHBIE 1 08.05.2024 https://resh.edu.ru/subject/lesson/4743/consp
COCIMHEHUS ect/150741/
https://www.yaklass.ru/p/himija/10-
OCHOBHEIC TOHSITHS XIMAMN klass/vysokomolekuliarnye-soedineniia-vms-
33 . 1 15.05.2024  6880782/0snovnye-poniatiia-vms-reaktcii-
BRICOKOMOIICKYIAPHBIX COCAMHCHHIH polimerizatcii-i-polikondensatcii-6880783/re-
4473beel-5c40-4935-80e8-4621178b54b8
(OCHOBHEIC MCTO/IEI CHHTE3a https://uchitel.pro/cuareTnueckue-
34  BBICOKOMOJICKYIJIIPHBIX COCTUHCHHM. 1 22.05.2024 nonmvepsy2vsclid—Imdh4akea2622633145
[TnacTmacchl, kKayqykH, BOJOKHA
OBILIEE KOJIMYECTBO HACOB I10 34

[TPOTPAMME
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https://goodvar.ru/myla-kak-soli-vysshikh-karbonovykh-kislot-ikh-moyushcheye-deystviye/
https://uchitel.pro/%D1%81%D0%BB%D0%BE%D0%B6%D0%BD%D1%8B%D0%B5-%D1%8D%D1%84%D0%B8%D1%80%D1%8B-%D0%B6%D0%B8%D1%80%D1%8B/?ysclid=lmdgsnajne199470428
https://uchitel.pro/%D1%81%D0%BB%D0%BE%D0%B6%D0%BD%D1%8B%D0%B5-%D1%8D%D1%84%D0%B8%D1%80%D1%8B-%D0%B6%D0%B8%D1%80%D1%8B/?ysclid=lmdgsnajne199470428
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/5413/conspect/150713/
https://resh.edu.ru/subject/lesson/5413/conspect/150713/
https://uchitel.pro/%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B/?ysclid=lmdgx0h843450113857
https://uchitel.pro/%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B/?ysclid=lmdgx0h843450113857
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8
https://uchitel.pro/%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B/?ysclid=lmdh4qkga2622633145
https://uchitel.pro/%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B/?ysclid=lmdh4qkga2622633145

11 KJIACC

KOaM9eCTBO YaCOR Hara DJIeKTpOoHHbIe U pPOBbIE
N H3Y4YeHUs o0pa3oBaTe/ibHbIE PeCypchbl
11/-11 Tema ypoka Kourpo IIpaktn
Bcero JbHBIE @ 4YeckHe
padoTel  padoThl
https://uchitel.pro/coBpeMeHHBIE-
1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1 0 0 [pPEJICTABICHUSI-0-
KOH(UTYpalusi aTOMOB crpoenn/?ysclid=Imdh79x;jii191189
202
Ilepuonnueckuii 3akoH u [lepronuueckas cucrema https://resh.edu.ru/tv-
2 xuMmudeckux daeMenToB JI. V1. MenaeneeBa, ux cBs3b C 1 0 0 program/archive/110?ysclid=Imdh8t
COBPEMEHHOM TEOPUEH CTPOEHMS AaTOMOB [k2x26074567
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX )
3JIEMEHTOB U UX CO€AMHEHUH 10 TPYIIIaM U IEPUOIAM. https://uchitel. pro/coBpemertibie-
3 3HaueHue NEPHOIUUECKOrO 3aKOHA U CHCTEMBI 1 0 0 LD L LB (e TUTA0°
crpoenn/?ysclid=lmdh79xji1191189
xumudeckux s3semMeHToB /.. MeHieneeBa B pa3BUTHH 202
HayKHU -
https://resh.edu.ru/subject/lesson/63
BanentHoctb. DnekTpooTpunareabHOCTh. CTEneHb 32/conspect/151020/
4 oKucIeHus. BemecTBa MOJEKYIISIPHOTO U 1 0 0 https://uchitel.pro/ctpoenue-
HEMOJIEKYJIAPHOTO CTPOCHUS Bemects/?ysclid=Imdhm8o02fu1469
7124
Crtpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL; https://uchitel.pro/xumuueckas-
5 MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H. 1 0 0 cBa3b/?ysclid=lmdhs0m6n74290708
BosopoHas cBsi3b 19
[TonsTne 0 nucnepcHbIX cucteMax. ICTUHHBIE 1
https://resh.edu.ru/subject/lesson/49
6 KOJUIOUIHBIE pacTBOPBL. MaccoBas 10Ji BEIlIeCTBa B 1 0 0 39/conspect/151133/
pactBope
Knaccudukanust 1 HOMEHKIIaTypa HEOPTaHUUECKUX .
N https://resh.edu.ru/subject/lesson/49
7 coeMHEeHU. [ eHeTnyeckas CBsi3b HEOPTraHUUECKUX 1 0 0 60/conspect/151373/
BEIIIECTB, PA3TUYHBIX KJIACCOB
8 Knaccudukanus XuMHUECKUX peaklui B 1 0 0 https://uchitel.pro/knaccudukarms-
p
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https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
https://resh.edu.ru/tv-program/archive/110?ysclid=lmdh8tjk2x26074567
https://resh.edu.ru/tv-program/archive/110?ysclid=lmdh8tjk2x26074567
https://resh.edu.ru/tv-program/archive/110?ysclid=lmdh8tjk2x26074567
https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
https://uchitel.pro/%D1%81%D0%BE%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B5%D0%B4%D1%81%D1%82%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D0%BE-%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8/?ysclid=lmdh79xjii191189202
https://resh.edu.ru/subject/lesson/6332/conspect/151020/
https://resh.edu.ru/subject/lesson/6332/conspect/151020/
https://uchitel.pro/%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2/?ysclid=lmdhm8o2fu14697124
https://uchitel.pro/%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2/?ysclid=lmdhm8o2fu14697124
https://uchitel.pro/%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2/?ysclid=lmdhm8o2fu14697124
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C/?ysclid=lmdhs0m6n7429070819
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C/?ysclid=lmdhs0m6n7429070819
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C/?ysclid=lmdhs0m6n7429070819
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://uchitel.pro/%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9/?ysclid=lmgacf2npv221743453

HEOPraHWYECKOM M OPraHnYeCKO XMMUU. 3aKOH
COXpaHEHHUS MACChl BEUIECTB; 3aKOH COXPaHEHUs U
MpEeBpalIeHHs SHEPTUN IPU XUMHUECKHUX PEaKIHIX

XUMHUYCCKUX-
peakumii/?ysclid=lmgacf2npv22174
3453
https://resh.edu.ru/subject/lesson/64
79/conspect/150988/

Cxopoctb peakuuu. OOpaTuMbIe peakini. XUMHIECKOES

https://uchitel.pro/o6paTumocTs-
XAMHYECKUX-

d paBHOBecHE peaknmii/?ysclid=lmgak4m4f055569
4092
10 [IpakTrueckast padora Ne 1. «BrnusiHue pa3mnyHbIX
(bakTOpOB Ha CKOPOCTh XUMHUYECKON peaKInm»
DnekTponuTHdeckas auccounarnus. [lonstue o
11  BOZOPOTHOM rMOKasatene (pH) pacTtBopa. Peakiuun https://resh.edu.ru/subject/lesson/59
MOHHOTO 0OOMeHa. ['maponu3 opraHudeckux u 12/conspect/92790/
HEOPraHWYECKUX BEILECTB
https://uchitel.pro/okucnurensHo-
BOccTaHOBUTEbHbIE/ ?ysclid=lmgapt
o) 82da355554600
KHCIIUTEIIbHO-BOCCTAHOBUTENbHBIEC peakuuu. [lonsaTue ;
12 L https://uchitel.pro/sexTposus-
00 2JIEKTPOJIN3E PACIIJIABOB U PACTBOPOB COJIECH
pacniaaBoB-M-
pactBopoB/?ysclid=lmgas4b5zd1990
44943
13 Kontponbnas padota no pazneny «Teoperudeckue
OCHOBBI XUMHUU»
Merayuisl, X 1moj10%kenue B [leprHoanuecKoii cucreme https://uchitel.pro/meTamnei/?ysclid=
Imgawqgkf8w8345787
xuMmu4deckux aneMeHToB /. . Menzaeneesa u ;
14 https://uchitel.pro/o6mas-
0COOEHHOCTH CTpoeHHUs aToMOB. O01ne puznyeckne
o XApPaKTCPUCTUKA-HCKOTOPBIX -
CBOMCTBA MCTAILIOB onem/?ysclid=Imgavb9ahj59279371
https://resh.edu.ru/subject/lesson/49
CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUH PSIJT 61/start/151293/
15 . . ;
HaIPsHKEHUN METaJlIOB https://resh.edu.ru/subject/lesson/35
23/conspect/151160/
16 Xwumuyeckue cBOWCTBA BaKHEHIINX METAJUIOB (HATpUH, https://uchitel.pro/obmas-

XapPaKTCPUCTUKA-HECKOTOPBIX -
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https://uchitel.pro/%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9/?ysclid=lmgacf2npv221743453
https://uchitel.pro/%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9/?ysclid=lmgacf2npv221743453
https://uchitel.pro/%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9/?ysclid=lmgacf2npv221743453
https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://uchitel.pro/%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9/?ysclid=lmgak4m4f0555694092
https://uchitel.pro/%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9/?ysclid=lmgak4m4f0555694092
https://uchitel.pro/%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9/?ysclid=lmgak4m4f0555694092
https://uchitel.pro/%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C-%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85-%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B9/?ysclid=lmgak4m4f0555694092
https://resh.edu.ru/subject/lesson/5912/conspect/92790/
https://resh.edu.ru/subject/lesson/5912/conspect/92790/
https://uchitel.pro/%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%B2%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5/?ysclid=lmgapt8zda355554600
https://uchitel.pro/%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%B2%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5/?ysclid=lmgapt8zda355554600
https://uchitel.pro/%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE-%D0%B2%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5/?ysclid=lmgapt8zda355554600
https://uchitel.pro/%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BB%D0%B8%D0%B7-%D1%80%D0%B0%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2-%D0%B8-%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%BE%D0%B2/?ysclid=lmgas4b5zd199044943
https://uchitel.pro/%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BB%D0%B8%D0%B7-%D1%80%D0%B0%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2-%D0%B8-%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%BE%D0%B2/?ysclid=lmgas4b5zd199044943
https://uchitel.pro/%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BB%D0%B8%D0%B7-%D1%80%D0%B0%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2-%D0%B8-%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%BE%D0%B2/?ysclid=lmgas4b5zd199044943
https://uchitel.pro/%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BB%D0%B8%D0%B7-%D1%80%D0%B0%D1%81%D0%BF%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2-%D0%B8-%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%BE%D0%B2/?ysclid=lmgas4b5zd199044943
https://uchitel.pro/%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B/?ysclid=lmgawqkf8w8345787
https://uchitel.pro/%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B/?ysclid=lmgawqkf8w8345787
https://uchitel.pro/%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0-%D0%BD%D0%B5%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D1%85-%D1%8D%D0%BB%D0%B5%D0%BC/?ysclid=lmgavb9ahj59279371
https://uchitel.pro/%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0-%D0%BD%D0%B5%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D1%85-%D1%8D%D0%BB%D0%B5%D0%BC/?ysclid=lmgavb9ahj59279371
https://uchitel.pro/%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0-%D0%BD%D0%B5%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D1%85-%D1%8D%D0%BB%D0%B5%D0%BC/?ysclid=lmgavb9ahj59279371
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3523/conspect/151160/
https://resh.edu.ru/subject/lesson/3523/conspect/151160/
https://uchitel.pro/%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0-%D0%BD%D0%B5%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D1%85-%D1%8D%D0%BB%D0%B5%D0%BC/?ysclid=lmgb4navp1603499769
https://uchitel.pro/%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0-%D0%BD%D0%B5%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D1%85-%D1%8D%D0%BB%D0%B5%D0%BC/?ysclid=lmgb4navp1603499769

KaJIH, KJIbIIUIA, MarHui, aIFIOMUHUN) U UX COSAMHEHUIN

siieM/?ysclid=lmgb4navp160349976
9

https://resh.edu.ru/subject/lesson/35

17  Xumuyeckue CBOWCTBA XpOMa, MEIU U UX COCTUHEHUN 34/conspect/151265/
18 | Xumuueckue cBOIiCTBa [IMHKA, KeJIE3a U UX COEIMHEHUN https://resh.edu.ny/subject/lesson/35
I > A 34/conspect/151265/
19 [IpakTuueckas padora Ne 2. "Pemienne
SKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «MeTambi»"
Hewmeramnel, ux nonoxxenue B [lepuoandeckoit cucreme https://resh.edu.ru/subject/lesson/59
20 39/conspect/151319/
xuMudeckux sneMeHnToB . . Menpaeneesa u - ; .
5 https://uchitel.pro/Hemeraminl/ ?yscli
0COOEHHOCTH CTPOEHHUSI aTOMOB d=Imabaamq7s100468556

Dusnyeckre CBONCTBA HEMETAILIOB. AJUIOTPOIHS .

21 | HemeTALIOR (B8 OPEMEpE KECIOPOIA, C& Hp dociopa https://resh.edu.ru/subject/lesson/59
pHUMEp POZa, CCphL, P 39/conspect/151319/

yrieposia)
https://uchitel.pro/xumMnueckue-

29 XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhI U UX CBONiCTBA-

COEIMHEHUI rasiorenos/?ysclid=lmgbx2yxtk7912
25388
https://100urokov.ru/predmety/azot-

23 XuMH4ecKkue cBoKCTBa a30oTa, (pocodpa u ux i-

COeIMHEHUU fosfor?ysclid=Imgbxm9ccj92813433
5
https://uchitel.pro/xumMudeckue-

24 XUMHUYECKUE CBOMCTBA YIIIEpOJa, KPEMHUS U UX CBOIiCTBa-
COeTMHEHUU yraepoaa/?ysclid=lmgbz84n7z5936
89937
25 | [IpuMeHeHHEe BAXXHENIIMX HEMETAIUIOB U UX COCIUHEHUI https://resh.edu.ru/subject/lesson/59
p A 39/conspect/151319/

O00011eHne 1 cCUCTEMATU3ALMS 3HAHUHN 110 TEME . .

26 | «Hewmeramisly. BerauciieHus 1o ypaBHEHUAM htps://uchitel. pro/nemeranmey/?yscli
- DR yp ) d=ImgcOk1dfI381526716

XUMHUYECKUX PEAKIUN U TEPMOXUMHUECKHUE PACUETHI

97 [TpakTrueckas padota Ne 3. «Pemenue

HKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "Hemeranst'"»
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https://uchitel.pro/%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0-%D0%BD%D0%B5%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D1%85-%D1%8D%D0%BB%D0%B5%D0%BC/?ysclid=lmgb4navp1603499769
https://uchitel.pro/%D0%BE%D0%B1%D1%89%D0%B0%D1%8F-%D1%85%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0-%D0%BD%D0%B5%D0%BA%D0%BE%D1%82%D0%BE%D1%80%D1%8B%D1%85-%D1%8D%D0%BB%D0%B5%D0%BC/?ysclid=lmgb4navp1603499769
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://uchitel.pro/%D0%BD%D0%B5%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B/?ysclid=lmgbqqmq7s100468556
https://uchitel.pro/%D0%BD%D0%B5%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B/?ysclid=lmgbqqmq7s100468556
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D0%B3%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2/?ysclid=lmgbx2yxtk791225388
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D0%B3%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2/?ysclid=lmgbx2yxtk791225388
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D0%B3%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2/?ysclid=lmgbx2yxtk791225388
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D0%B3%D0%B0%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2/?ysclid=lmgbx2yxtk791225388
https://100urokov.ru/predmety/azot-i-fosfor?ysclid=lmgbxm9ccj928134335
https://100urokov.ru/predmety/azot-i-fosfor?ysclid=lmgbxm9ccj928134335
https://100urokov.ru/predmety/azot-i-fosfor?ysclid=lmgbxm9ccj928134335
https://100urokov.ru/predmety/azot-i-fosfor?ysclid=lmgbxm9ccj928134335
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0/?ysclid=lmgbz84n7z593689937
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0/?ysclid=lmgbz84n7z593689937
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0/?ysclid=lmgbz84n7z593689937
https://uchitel.pro/%D1%85%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%81%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%B0-%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0/?ysclid=lmgbz84n7z593689937
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://resh.edu.ru/subject/lesson/5939/conspect/151319/
https://uchitel.pro/%D0%BD%D0%B5%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B/?ysclid=lmgc0k1dfl381526716
https://uchitel.pro/%D0%BD%D0%B5%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B/?ysclid=lmgc0k1dfl381526716

KOHTpOHBHaH pa60Ta o TeMaM «MeTaJabl» U

28 «Hemerainly 1
https://uchitel.pro/aeopranmnueckue-
29 Heoprannueckue u opraHU4ecKrue KUCIIOTHI. 1 H-OpraHu4ecKue-

Heoprannueckue nu opraHu4eckue OCHOBaHUS ocHoB/?ysclid=Imgc36481q6516184
11
https://uchitel.pro/Heoprannyeckue-

AMpoTepHbIe HEOPraHHYECKHE U OPraHUYECKUE M-ODLAHUHECKIC:

2 =
30 | coenmHeHwMs. ['eHeTHYECKAs CBS3h HEOPTAHUYECKUX H 1 allMd)OT/'VSChd Imgeds0fg53312534

OPraHMHCCKHX BCIICCTB https://resh.edu.ru/subject/lesson/49
60/conspect/151373/

Poip xuMuu B 00ecIie4eHHN SKOJIOTHUECKON .

o o ’ https://resh.edu.ru/subject/lesson/35
31 | sHepreTHuYecKOW W MUIIEBON 0€30MACHOCTH, PA3BUTHH 1 04/main/ 151489/

MEIUITUHEI
https://uchitel.pro/o-
IIPOMBIIILIEHHBIX-CIIOCO0aX-

30 [TpencraBienust 06 00X HAYYHBIX TPUHIIAIIAX 1 HOJIYYECHUS -

IIPOMBILIIEHHOTO MOJYYEHHUs] BA)KHEUIIINX BEIIECTB Ba/?ysclid=lmgd0a982i996814338
https://resh.edu.ru/subject/lesson/35
14/conspect/151428/
https://uchitel.pro/uenoBek-B-Mupe-

33 YenoBek B MHpE BEIIECTB U MAaTEPHAJIOB 1 Berects/?ysclid=lmgd0yyk9s67489
3183
https://multiurok.ru/files/khimiia-i-
zdorov-

34 Xuis 1 310poBbe Hen0BeK L ie.html?ysclid=Imgd5ilmo66266476
01

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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https://uchitel.pro/%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B8-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2/?ysclid=lmgc36481q651618411
https://uchitel.pro/%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B8-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2/?ysclid=lmgc36481q651618411
https://uchitel.pro/%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B8-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2/?ysclid=lmgc36481q651618411
https://uchitel.pro/%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B8-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B0%D0%BC%D1%84%D0%BE%D1%82/?ysclid=lmgc4s0fq533125341
https://uchitel.pro/%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B8-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B0%D0%BC%D1%84%D0%BE%D1%82/?ysclid=lmgc4s0fq533125341
https://uchitel.pro/%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B8-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B0%D0%BC%D1%84%D0%BE%D1%82/?ysclid=lmgc4s0fq533125341
https://uchitel.pro/%D0%BD%D0%B5%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B8-%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D0%B0%D0%BC%D1%84%D0%BE%D1%82/?ysclid=lmgc4s0fq533125341
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/4960/conspect/151373/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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https://resh.edu.ru/subject/lesson/3514/conspect/151428/
https://resh.edu.ru/subject/lesson/3514/conspect/151428/
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XNUMHNHU

11

ChopMHUpPOBAHHOCTh TPEICTABICHUM O XHMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpA, POJIM XMMHUU B MO3HAHUU SBIICHUHN
OpUpOAbl, B (OPMUPOBAHUU MBILIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIMOHATBHOM ~ TPAaMOTHOCTH,  HEOOXOIMMOW At pEIICHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOMN cpelie

1.2

Bnanenne cucremMo  XMMHYECKMX  3HaHMH, KOTOpass  BKJIIOYAeT:
OCHOBOIIOJIAraroIue HOHATUSA (Monekyna, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJIIpHAsl Macca, MOJIIPHBIA 00BEM, YIIIEPOJHBIN CKEJET, (PYyHKIIMOHAIbHAS
Ipymma, pajukai, U30Mepus, U30Mepbl, TOMOJIOTUYECKUNA Psiji, TOMOJIOIH,
YII€BOAOPOABI, KUCIOPOI- U a30TCOAEPKALINE COSTUHEHHS, OMOIOTNYECKH
aKTHBHBIC BellecTBa (YIJeBOJbl, XHMpBI, OENKH), MOHOMEp, IOJUMeEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEOUHEHHS); TEOpUU U
3aKOHBI (TEOpUS XMMMYECKOTO CTpPOEHHMsl OpraHmdeckux aemiects A.M.
BbytnepoBa), = 3aKOHOMEPHOCTH,  CHUMBOJIMUECKUH  SI3BIK  XUMHH,
(akTOJIOTMUECKUEe CBEJEHMS O CBOMCTBaX, CcoCTaBe, IMOJYyYECHUH U
0€30MacHOM  HCIIOJIb30BAHWM  BAXHEWIIMX  HEOPraHWYECKUX U
OpPTraHUYECKUX BELIECTB B ObITY M MPAKTUYECKOMN JIEATEIIbHOCTH YEIOBEKa

1.3

1.4

1.5

CdopmupoBaHHOCTh YMEHUH BBISABIATH XapaKTEPHbIE MPU3HAKH MOHITHIA,
YCTaHaBJ'II/IBaTB HUX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBCTCTByIOHII/Ie IIOHATUSA
IIpU OIKMCAHUM COCTaBa, CTPOEHUsS M MPEBPALICHUNA OPraHUYECKUX
COCTUHEHUN

c(OpPMUPOBAHHOCTh YMEHUN HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
(GbopMyll OpraHMYECKHUX BEIIECTB U YPaBHEHHM XUMHYECKHX pEaKIIHid,
U3rOTABIMBATh  MOJEIM  MOJEKYJ]  OpPraHMYECKHUX  BEIIECTB  JJIA
MJUTFOCTPALIMU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS

CdopMHUpOBaHHOCTH YMEHHUH YCTAaHABIMBATH MPUHAJIC)KHOCTh M3YUYEHHBIX
OpPraHMYECKUX BEIIECTB MO HMX COCTaBY M CTPOCHHIO K OMpEAeTEHHOMY
kimaccy  (rpynme)  coeauHEHWW  (YII€BOAOPOABI,  KHUCIOPOA |
a30TCOJepKAIIUe COSAUHEHHs, BBICOKOMOJEKYISIPHBIE COCIUHEHUS),
JaBaTh UM Ha3BaHUs 10 cucreMarnyeckoii HomeHkmatype (IUPAC)

1.5

ChopMupOBaHHOCTE YMEHHS OINPEACTSATh BUIBl XUMHUYECKOW CBS3H B
OpPraHMYECKUX COCAMHEHUSX (OJUHApHBIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh YMEHUSI MPUMEHSTH: IMOJOXKEHUS] TEOPUH CTPOCHUS
opranudeckux BemectB A.M. ByrnepoBa i 0OBSICHEHUS 3aBHUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHUs MacChl
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BEILIECTB

2.1

2.2

2.3

2.4

3.1

YrneBonoposasl. Kucnopoacoaepskaime U a30TcoaepKalifue OpraHnuecKue
COeIMHEHUS. BRICOKOMONIEKYISIpHbIE COCTMHEHUS

ChopmupoBaHHOCTH yMEHHUW  TPHUBOIUTH TPUBUAIBHBIC  HA3BaHUS
OTJIENbHBIX OPraHMYEeCKUX BEIIeCTB (ITUJICH, TMPOMMIIEH, AalleTUJICH,
STWICHIJIUKOb, TAUIECpUH, ¢GeHol, (OopMaibAeTHA, aleTalbICTHI,
MypaBbUHAs  KUCJOTA, YKCYCHas KHUCJOTa, OJIEMHOBAas  KHCIIOTA,
CTeapHHOBAs KUCIIOTA, TIII0K03a, GPYKTO3a, Kpaxmall, LeJUTI003a, TIHIIKH)

ChopMupoBaHHOCTE  YMEHHM  XapakTepHU30BaTh COCTaB, CTPOCHHE,
¢bu3MYecKkue M XUMHYECKHE CBOMCTBA THIHYHBIX IPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, JTaH, JTHUJIEH,
MIPOMUJICH, aleTHiIeH, OyTaauen-1,3, metunbyranuen-1,3, 6eH3on, MeTaHoM,
ATaHOJ, TWICHTJIUKOIb, TIUIEPHH, (EHOJ, alleTaIbIeT |1, MypaBbUHAS H
YKCyCHasi KHCJIOTBI, TJIOKO3a, KpaxMmai, IeJUTI0I03a, aMHHOYKCYCHas
KHCJIOTA)

CdopmMrpoBaHHOCTH YMEHMSI MIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKAY
TUNAYHBIMU  IPEACTABUTEISAMU  PaA3iIMYHBIX  KJIIACCOB  OPraHMYECKUX
BEIIECTB YPAaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKMX PpEaKIUi C
HCIOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYI

CdhopmupoBaHHOCTH YMCHHS XapaKkTepu30BaTh UCTOYHUKHU
YIJIEBOJIOPOAHOTO ChIpbs (HEDTh, MPUPOIHBIA Ta3, yroib), CIOCOOBI HX
nepepaboTKH U IPAKTHYECKOE MPUMEHEHHE MTPOTYKTOB IePepadOTKH

XUMHUS U KU3HL. PacuéTrl

CpopMHUpOBaHHOCT, YMEHUUW BIIAJIETh CHUCTEMON 3HAHUN 00 OCHOBHBIX
METOJIaX HAYYHOTO II03HAHUs, HCIOJIb3YEMBIX B XUMHUM INPU HU3YYECHUU
BEIIECTB U XUMHYECKHUX SIBJICHUN (HaOJIt0/IeHNEe, N3MEpPEHNE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHHS s
MPUHATUSA PEUICHU B KOHKPETHBIX KM3HEHHBIX CUTyalMAX, CBSI3AHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM

3.2

3.3

CchopMupoBaHHOCTb ~ yMEHUM  cOONMIOJaTh  MpaBWia  MOJBb30BAaHUS
XUMHUYECKOH MOCYJ0N U J1abopaTOPHBIM 000pYyIOBaHUEM, a TAKXKe MpaBUIIa
oOpalleHuss ¢ BeleCTBAMU B COOTBETCTBMH C MHCTPYKIHUSAMH TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

ChopMHUpOBAaHHOCT, yMEHUHN IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
HKCHEPUMEHT (IIPEBpAlllEHUs] OpPraHMYECKUX BELIECTB IpPH HarpeBaHHH,
MOJTyYeHWE OSTWJIEHA W M3YYCHHE €ro CBOICTB, KAUYECTBEHHBIC pPEaKIIUU
OpPraHUYECKUX BEIIECTB, J€HATypalus OeNKOB MpPU HArpeBaHWU, LBETHBIE
peakiuu OeJIKOB) B COOTBETCTBUM C MpPaBUJIAMU TEXHHMKH O€30MaCHOCTH
mpu o0OpalleHHd C BelecTBaMU U J1a0OpaTOPHBIM 000PYAOBAHUEM;
NPEJCTABIATh PE3yJNbTaThl XUMHUYECKOTO 3KCIEpUMEHTa B (OpMe 3amucu
YpaBHEHHUH COOTBETCTBYIOIIUX peakuuid M (opMynupoBaTh BBIBOABI Ha
OCHOBE THX Pe3yJIbTaTOB

3.4

CdopmupoBaHHOCTE YMEHUH MPOBOIWTH BBIUUCICHUS IO XUMHUYECKUM
ypaBHEHUAM (Macchl, 00BbEMa, KOJMYECTBA HMCXOAHOIO BELIECTBA WU
MPOJYKTa PEaKIUU MO0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WM MMPOTYKTOB PEAKIUH)

3.5

ChopmMupoBaHHOCTh YMEHUN KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
nH(pOPMAIIHIO, TOITYYaeMYI0 U3 Pa3HbIX MCTOYHHKOB (CpEICTBAa MacCOBOM
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nHdopmanuu, cetb IHTepHET U 1pyrue)

3.6

CchopMupoBaHHOCTb ~ yMEHUH  COOMIOAATH  MpaBWila  3KOJOTHMYECKU
11€J1eCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LIEJSIX
COXPAaHEHHs CBOEr0 3I0pPOBbS M OKPYXAKOUIE IPHUPOIHOM Cpensl,
OCO3HAaBaTh OIACHOCTH BO3JCUCTBUS HA JKMBBIC OPraHU3MBbl OIIPENEIEHHBIX
OpraHUYeCcKUX BelecTB, NMoHUMas cmbica nokaszarens [IJIK (mpeneiasHo
JOMYCTUMOM  KOHIEHTPAIMHM), TOSICHATh HAa MpUMEpax  CHOCOOBI
YMEHBILIEHUS U NPEAOTBPAILEHUS UX BPEIHOIO BO3JEHCTBUSA HAa OPraHU3M
YeJI0BEKa

11 KIIACC

Kon
NMpoBepPsIEMOro
pe3yabTara

IIpoBepsiemble MpeAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero 001ero 06pa3oBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Bnagenne  cucreMOl — XMMHYECKMX  3HAaHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAOIINE TIOHATUSA (XUMUYECKUH SJIEMEHT, aToM, JJIEKTPOHHAas
00oJiouKa atoma, S-, p-, d-3JIeKTPOHHBIC OpOUTATIM aTOMOB, MOH, MOJICKYIIA,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEINEHb OKHCJIEHUS, XWMHYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, KpUCTAIUTMUYECKas PEIIETKa,
TUTIBI XUMHYECKUX PEaKIui (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC, DK30- H
DHJIOTEPMHUUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOp, DIEKTPOIUTHI,
HEDJIEKTPOJINTHI, ANEKTPOIUTHYECKAS JIMCCOLMALIHNS, OKHCITUTEND,
BOCCTAaHOBUTEJb, CKOPOCTh XMMHUYECKON PEAKIINN, XUMUUYECKOE PABHOBECHE);
TEOPUM W 3aKOHBI  (TeOpus  DJICKTPOIUTHUECKON  JUCCOIHAIIH,
[lepuonuueckuii 3axkon J[.JM. MenaeneeBa, 3aKOH COXpaHEHHS MAaCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH, (PaKTOJIOTUYECKUE CBEIICHUS
O CBOIlCTBaX, coOcCTaBe, IMONy4YeHMH U OE30MaCHOM HCIOJIL30BaHUH
BOXHEHIIUX HEOPraHMYECKHX BEIIECTB B OBITY M  NPAKTHYECKOU
JIEATEIbHOCTH YEJIOBEKA

1.2

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABJIITE  XaAPAKTCPHBIC IIPU3HAKHU U
B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, IMPUMCEHATE COOTBETCTBYIOIIUC ITOHATHA
Ipu OmnucCaHuunu CTpPOCHUA U CBOICTB HCOpraHNYCCKUX BCHICCTB H HUX
npeBpameHHﬁ; BBISIBJIATDH B3aHMMOCBSI3h XUMHUYCCKUX 3HAHUM C MOHATHIMH U
MPpEACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB

13

14

Brnagenne OCHOBHBIMHM METOJAMU HAYYHOTO T[IO3HAHUS BEIIECTB W
XUMHUYECKHX  SBIeHUH  (HaOmroleHue, HW3MEpeHHe,  IKCIEPHUMEHT,
MOJICIIUPOBAHHE)

CdopMUpOBaHHOCTh YMEHUH ONpENENATh BAJIEHTHOCTb M  CTENEHb
OKHCJICHUS XUMHUYECKHX JJIEMEHTOB B COCIUHEHHUAX Pa3IMYHOIO COCTABa,
BUJ XMMHMYECKOM CBsi3W (KOBaJ€HTHAas, MOHHAasA, MeTaJJInuyecKas,
BOJIOPOJHAs) B COEAUHEHUSX, TUIl KPUCTAIIIMYECKON PEIIETKA KOHKPETHOTO
BellecTBa (aATOMHas, MOJIEKYJISIpHAsi, HOHHAs, METaJUTMYecKasi)

1.5

CdopMupoBaHHOCTh YMEHUN OMpeNesITh XapakTep Cpelbl B BOJHBIX
pPacTBOpaxX HEOPraHUYECKUX COCAMHEHUI
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1.6

1.7

1.8

CdopmupoBaHHOCTh YMEHUS KJIacCU(DUIUPOBATh XUMUYECKUE PEAKIUH IO
pa3jIMyYHbIM IpU3HAKaM (YUCIy M COCTaBy pEarupyrolIuX BELIECTB,
TeIUioBOMYy 3(QexTy peakuuu, H3MEHEHHIO CTEIEeHEeH OKUCICHHS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLMH, YYACTHIO KaTaIu3aTopa)

ChopMUpOBaHHOCTh YMEHHI COCTAaBJISITh YPAaBHEHHS PEAKIMA Pa3TUIHBIX
TUIIOB, TIOJHBIE W COKpAIIEHHBIE YPAaBHEHMsI pPEaKIMil HOHHOTO oOMeHa,
YUUTBIBasA YCIOBHUS, IPU KOTOPBIX AT PEAKLIUU UIAYT 10 KOHIA
CdopMUpOBaHHOCTh YMEHUH TPOBOAUTH PEAKIUHU, MOJITBEPIKIAIOIIHEC
KAueCTBEHHBI COCTaB Pa3JIMYHbIX HEOPraHUYECKUX BEILECTB, pACIIO3HABATh
ONBITHBIM NYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHWYECKUX BELIECTB

1.9

CdopMUpOBaHHOCTh YMEHHI PACKPHIBATh CYIIHOCTh OKHCIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA TMOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO
OanaHca 3TUX peakluui

1.10

1.11

CdopMupoBaHHOCTH ~ YMEHUH  OOBACHATH  3aBUCUMOCTb  CKOPOCTH
XUMHYECKON PeaKkuy OT Pa3InIHbIX (haKTOPOB

CdopMupoBaHHOCTh YMEHUN OOBSICHITH XapakTep CMEIIEHUS XUMUYECKOTO
paBHOBECHS B 3aBHCHMOCTH OT BHEIIHEro Bo3jaeucTBus (mpuHiun Jle
[Tarense)

O6ma51 W HCOPraHU4YCCKasd XUMUS

2.1

CdopmupoBaHHOCTh YMEHUIN pacKpbiBaTh cMbIch [lepuoanyeckoro 3akoHa
HAN. MengeneeBa W JAEMOHCTPUPOBATH €r0  CUCTEMATHU3HPYIOIIYIO,
OO0BSCHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKITUU

2.2

ChopMupoBaHHOCTh YMEHHUH XapaKTepH30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMUECKUX 3JeMeHTOB 1—4 mepuonoB llepuoanueckoil cucremsl
xuMmu4eckux snementoB J[.M1. MenerneeBa, UCHONb3ys MOHITUS «S-, P-, d-
AIIEKTPOHHBIE ~ OpOUTAIN»,  «IHEPreTHMUECKUE  YPOBHU», OOBSCHATH
3aKOHOMEPHOCTU HM3MEHEHHS CBOWCTB XUMHUYECKHUX DIEMEHTOB M UX
COCIMHEHUMM 10 TnepuoaaM W rpymmnam llepuonnueckoir cucTeMsl
xuMuueckux snemenToB JI.M. Menneneesa

2.3

CdopMupoBaHHOCTH yYMEHUW XapaKTepu3oBaTh (OMHCHIBATH) 0OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTAaHMUYECKUX BEIIECTB PA3UYHBIX KJIaCCOB,
MOJITBEPKIATh CYIIIECTBOBAHUE TeHETHYECKOM CBSI3H MEXITy
HEOPTaHMYECKUMH BEIIECTBAMH C TIOMOIIbIO YPABHEHHI COOTBETCTBYIONTUX
XUMHUYECKHUX PEeaKITHid

2.4

CdopMHpOBaHHOCTH YMEHU I yCTaHaBIWBAThH MPUHAJIC)KHOCTh
HEOPraHWYECKUX BEUIECTB IO HX COCTAaBYy K OMNPEAEIEHHOMY KIaccy
(rpymme) coeaumHeHUM (TIPOCTHIE BEIMIECTBA — METAUIBI M HEMETaJUIHI,
OKCH/Ibl, OCHOBAHWSI, KUCIOTHI, aM(OTEPHBIE TUIPOKCUIBI, COIIH)

2.5

ChopMupoBaHHOCTh YMEHHH HCHOJIB30BaTh XMMUYECKYIO CHMBOJHKY JUIS
cocTaBieHUs] (OpMyN BEIIECTB M ypaBHEHUH XHUMHMUYECKHUX pEaKIuii,
cucrematnueckyto HomeHknarypy (IUPAC) u TpuBmanbHble Ha3BaHHS
OTJENIbHBIX HEOPraHMYeCKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIH Tas,
aMMHakK, raméHas U3BECTh, HEral€Has U3BECTh, MUThEBas COAa, MUPUT U

JApyrue)

2.6

ChopMHUpPOBAaHHOCT, YMEHHMH XapakTEpPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HCOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
MOJITBEPKIATh CYIIIECTBOBaHUE TeHETUYECKOH CBSI3U MEXTY
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2.7

HEOPraHWYECKMMH BEILIECTBAMH C TTOMOIIbI0 YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKUi

CdopMupoBaHHOCTh YMEHUH IUIAHUPOBATH W BBITIONHATh XUMHUYECKHIA
SKCIIEPUMEHT  (pa3joKeHHe TepoKCHIa BOJIOPOAA B  MPUCYTCTBHUHU
KaTaJn3aTopa, OIPEIEICHUE Cpelbl PAaCTBOPOB BELIECTB C IOMOIIBIO
YHHUBEPCATHHOIO MHIUKATOPA, BIUSHHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKON peaKIuu, peakliMi MOHHOTO OOMEHa, KaueCTBEHHBIC PEAKIUU
Ha cynbdaT-, KapOoHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS, PELICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4 1o Temam «Mertamns» u «Hemeramibl») B
COOTBETCTBUHU C NPaBUJIAMU TEXHUKU OE30MaCHOCTU HpHU OOpalleHuu ¢
BEIIECTBAMH M JTaOOPATOPHBIM 000PYIOBAHUEM; TIPEICTABIISITh PE3YIIbTATHI
XUMHUYECKOTO JKCIIEPUMEHTa B dbopme 3anucu yYpaBHEHUH
COOTBETCTBYIOIIUX peaknuid u (HOPMYJIHPOBATH BHIBOJBI HA OCHOBE ITHUX
pe3ynbTaTOB

2.8

2.9

CdopmupoBaHHOCTh ~ yMEHUU  cOOJIOAATh  MpaBWiIa  IOJIb30BAHUA
XUMHUUYECKON MOCY10M U 1abopaTOpHBIM 000PYAOBAHUEM, a TAKXKe MpaBuia
oOpailleHuss C BEHIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMHU TIO
BBITNIOJTHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB

CdopMUpOBaHHOCTh YMEHUH XapaKTepPU30BaTh XHUMHYECKHUE IPOIIECCHI,
JeKalue B OCHOBE TPOMBIIUICHHOTO TIOJYYEHHS CEPHOM KHCIOTHI,
aMMHaKa, a Takke cOPMUPOBAHHOCTD MPECTABICHUN 00 OOIIMX HAYYIHBIX
MPHUHIIMIIAX U SKOJIOTHYECKHUX MpoblieMax XMMHUYECKOT0 TPOU3BOICTBA

3.1

XUMHS U KU3Hb. PacuéThl

ChopMHUpPOBAaHHOCTh MPEIACTABICHUNW O XHMMHYECKOM COCTABIISIFOLIEH
€CTECTBEHHOHAaY4YHOW KAPTUHBI MHpA, POJIM XUMHUU B MO3HAHUU SIBICHUUN
NpUPOabl, B (OPMUPOBAHUU MBIIUICHHS W KYJbTYPbl JUYHOCTH, €&
(G yHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM [T pEIICHUS TPAKTHIECKUX
3a/1a4 ¥ HKOJIOTMYECKH O0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOMN Ccperie

3.2

ChopMupoBaHHOCT YMEHMH KPUTHYECKH AaHAIM3MPOBATH XMMUYECKYIO
MH(pOpMaLIMIO, MOJYYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpPEACTBa MacCOBOM
KOMMYHHUKaIUH, ceTb IHTepHET 1 apyrue)

3.3

CdopMupoBaHHOCTH ~ yMEHUW  COONIOAATh  TpaBuUia  AKOJIOTHYECKH
11eJIECO00PA3HOTO TOBEJCHUSI B OBITY M TPYAOBOW NIEATEITLHOCTH B IETAX
COXPaHEHHUSI CBOETO 3/I0OPOBBS 1 OKPYXKAIOIIEH MPUPOTHON CPEIbI

3.4

3.5

Oco3HaBaTh ONACHOCTH BO3ACHCTBHSI HA JKUBBIE OPTaHU3MBI OIIPENEIEHHBIX
BEIIECTB, MOoHMMas cmbica mnokaszarens [IJIK, moscHaTe Ha npumepax
CHocoOBbl YMEHBIICHHUS W MPEJOTBPALCHUS WX BPEAHOTO BO3JEHCTBHS Ha
OpPraHM3M 4eJI0BEKa

ChopMupoBaHHOCTH YMEHUI NPOBOIUTH BBIYMCICHUS C HCIIOJIB30BAaHHEM
MOHSITUSI «MaccoBas J0Ji BELIECTBA B PacTBOPE», OOBbEMHBIX OTHOILLIECHUI
ra3oB IPH XUMHYECKUX PEaKIHIX, MAcChl BEIECTBA UM 00bEMA Tra3oB MO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM OO0BEMY OJHOTO U3
Y4YacCTBYIOUIMX B PEAKLIMHU BEILECTB, TEIUIOBOTO 3 (eKTa peakIii Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcChl BEUIECTB, IPEBPALLEHUS U COXPAaHEHUS YHEPTHH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

TeopeTnyecknue OCHOBbI OPraHMYECKOM XUMHH

IIpenmer opraHMyeckol XUMHUHU: €€ BO3HUKHOBEHHME, PA3BUTHE U 3HAYCHUE B
MOJIyYeHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOECHHUS] OPraHUYECKUX
coenuHeHuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKECHHS

CtpyktypHble  (QOpMynbl  OpPraHMYECKHUX  BEIIECTB. | OMOJNOTHS, H30MEpHSL.
XUMHYECKasi CBSI3b B OPraHMYECKUX COCIWHEHUSAX — OJHMHAPHBIE M KPATHBIE CBS3U.
[IpencraBienue o kinaccuuKay OPraHUuIeCKUX BEIIeCTB

13

2.1

2.2

HOMeHKHaTypa OpPraHU4YCCKUX COG,I[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaSI) U TPHUBHAJIBHLIC
Ha3BaHUS BaXKHCHIIINX HpeILCTaBHTGHeﬁ KJIaCCOB OPraHUYCCKHX BCIICCTB

YrieBoxopoasl
AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKUM psa. MeTaH U 3TaH — HpocTeiIne

NpCACTaBUTCIIN AJIKAHOB: q)HSquCKI/Ie W XUMHYECKHE CBOMCTBA (peaKI_[I/II/I 3aMCIICHUA
u I‘OpeHI/IH), HaXOXXIACHUC B IPHUPOAC, IMOJTYYCHUEC U IPUMCHCHHUC

AJKEHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKMH psii. OTWIEH W MpONWIeH —
OpocTelIe NpPeJCTaBUTENIN aJIKEHOB: (U3MUYECKMe M XHUMHYECKHE CBOMCTBa
(peakuuMu  THIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApATALUU, OKHCICHUS U
HOJMMEPH3AIMHN), TOJTyYeHHE U IPUMEHEHUE

2.3

2.4

Ankamuensl: Oyragmen-1,3 wu  metunOyramueH-1,3:  cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuusi mnonmumepusainuu). [lomydyeHne CHHTETHYECKOTO
KaydyKa ¥ pe3UHBI

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKMM psn. ALETUIIEH —
MPOCTEHIINIA MTPEICTaBUTENh AIKHHOB: COCTaB, CTPOCHHE, PU3NUECKHE U XUMUYECKUE
CBOMCTBAa (peakuWH TUIPUPOBAHHS, TaJOTCHUPOBAHUS, THUAPATAIMH, TOPEHHUS),
MOJIYYeHUE U PUMEHEHHE

2.5

Apenbl. benson: cocraB, cTpoeHue, puznYeckre U XMMUYECKHUE CBOMCTBA (peakiuuu
raJIOTEHUPOBAHUS W HUTPOBaHUs), MOJIyueHHWE U mpuMeHeHHe. Tomyon: cocras,
CTpoeHue, (u3MYecKkue M XHMHUYECKHE CBOMCTBA (peakiuH TaJOreHUPOBAHHUS U
HUTPOBaHU), MOJIyueHUE U TPUMEHEHHEe. TOKCHYHOCTh apeHoB. ['eHeTnyeckas CB3b
MEXy YIIIEBOAOPOJaMH, IPUHAAIESKAIMME K PA3INYHBIM KJIacCaM

2.6

[IpupoanHble UCTOYHHMKHU YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U MOMyTHBIE HEPTSIHBIC
ra3el. Hedte m e€ mpoucxoxaenue. CrmocoObl mepepaboTku HEPTH: TMEPEroOHKa,
KPEKUHT (TepMUYECKH, KaTaTuTU4Yeckuii), muponu3. [IpoaykTel nepepadboTku HedTH,
UX NIPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITy. KaMeHHBIH yrojab U MpOAYKTHI €ro
nepepadoTKu

Kucnopoacoaepkaiue opraHu4ecKue COeTMHEHUS

3.1

HpeI[eJIBHBIG OOAHOATOMHBIC CITUPTHI. MeTtaHOaI U 3TAHOI: CTPOCHUC, (I)I/IBI/I‘ICCKI/IG u
XUMHUYECKHE CBOMCTBa (peakIMH C aKTUBHBIMHU MeETallJIaMH, TaJlor€HOBOJIOPOAAMU,
ropeHue), MpuMeHeHne. BogopoaHbie CBA3M MEXy MOJICKYJIaMH CIUPTOB. [leficTBre
ME€TaHOJJIa n 3TaHOJIa Ha OpraHu3m YCJIO0BCKaA. MHoroaToMHbIC CIIUPTHI.
OTUJICHIIIMKONIb W TJIMLUEPHH: CTpOCHHE, (U3MYECKHe U XHUMHUYECKHE CBOMCTBA
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(B3aMMOJEHCTBME CO ULIEJOYHBIMH METAJUIaMH, KauyeCTBEHHAas peakuus Ha
MHOroaToOMHbIe ciupThl). [leiicTBre Ha opraHu3M yesoBeka. [IpumeHneHue raunepuHa
Y STHJICHTIIUKOJIS

3.2

3.3

3.4

3.5

deHou: CTpOCHUE MOJIEKYIbI, (PH3MYECKHEe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. [lpumenenue genona

Anpaeruapl U KeToHbL. Dopmanbierun, aneTalbIerHl; CTPOCHHE, (U3NYECKUE H
XUMHYECKHE CBOMCTBA (peakuuu OKHUCICHHS M BOCCTAHOBIICHHUS, KayeCTBEHHBIC
peaKIym), MOTydYeHUE U IPUMEHEHUE

OnHOOCHOBHBIE TpeelbHbIe KapOOHOBbIE KHUCIOTH. MypaBbuHAsE M YKCyCHas
KHUCJIOTBI: CTpOeHue, (u3nueckue M XUMHYECKHe CBOWCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, PEakius dTepu(UKaAIUN), TOTyIeHHe U puMeHenrne. CteapuHoBast U
OJICMHOBAsI KUCJIOTHI KaK MPEICTABUTENM BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIX BBICIIHX Kap6OHOBI>IX KHCJIOT, UX MOIOIIIEC l[GﬁCTBI/IG

CrnoxxHble 3(QUPHl KaK TPOU3BOJHBIC KapOOHOBBIX KHCIOT. ['MIPONH3 CIOKHBIX
a¢upo. Kupsl. ['naponus xxupo. [Ipumenenue xupoB. buonorndeckas posib KUPOB

3.6

VYTrneBoasl: coCTaB, KIACCHU(HUKAIMS YIrIIEBOJOB (MOHO-, TU- W IOJUCAXAPUIBI).
['moko3za — mpocreimuii MOHOCaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJICKYJIBI,
(pu3nueckue U XUMHYECKHE CBoicTBa (B3ammoneiictBue ¢ rumpokcuaom meau(ll),
OKHCIICHHE aMMHAYHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBieHue, OpoxkeHHE
[JIIOKO3bI), HAX0X/IEHNE B PUPOJIE, IPUMEHEHHUE, Onosiornyeckas pojb. @OTOCUHTES.
@pyKTO3a KaK “30Mep IiroKo3bl. KpaxMan u 1eiiroio3a Kak IpUpOJHbIE TOIUMEpHI.
Crpoenne kpaxMana U LELI0103bl. PU3ndecKkue 1 XMMUUYECKHE CBOMCTBA Kpaxmalla
(ruposan3, KauecTBEHHas peakiysi ¢ HOJ0M)

A30Tc0z[ep>Ka1uHe OpTraHU4YCCKUC COCANHCHUA

4.1

AMUHOKHCIOTH Kak aM@OTepHble OpraHuueckue coeAuHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBa AMUHOKHUCIOT (Ha TmMpuUMepe TJuIKMHA). buonorndyeckoe
3Ha4eHHE aMUHOKUCHOT. [lenTuasl

4.2

benkn kak npupoHbIE BBICOKOMOJIEKYJISIpHBIE coequHenys. [lepBudHas, BropuuHas u
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa O€JIKOB: THAPOJIN3,
JIeHaTypalys, Ka4ueCTBEHHbIE PEaKIMH Ha OeNKH

BBICOKOMOJ'ICKy.HSIpHBIe COCAMHCHUA

5.1

OCHOBHBIC TOHITHS XUMHU BBICOKOMOIJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCED, IMOJIMMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb NOJUMCpU3AllUH, CPCAHAA MOJICKYJIApHasd Macca.
OcHOBHBIE METOABI CHUHTE3a BHICOKOMOJICKYIIAPHBIX CO@)II/IHGHI/Iﬁ — [MoJimMepuzanus u
MOJIMKOHACHCAIIUA

5.2

SKCHepI/IMCHTaHBHBIC MCTOAbI U3YYCHHA BCUICCTB U UX HpCBpaHICHHﬁI O3HaKOMJICHHUC
C 06pa3uaM1/1 OpUPOAHBIX MW MCKYCCTBECHHBIX BOJIOKOH, INIACTMACC, Kay4dyKOB.
HOJ'Iy‘ICHI/IC CHUHTCTHUYCCKOI'O Kay4dyKa U pC3UHLbIL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTquCKHe OCHOBBI XUMHH

1.1

XUMHYECKUH dJIeMEHT. ATOM. Sapo aroma, HM30TOIBI. JIEKTPOHHAs 000JIOYKA.
DHepreTUyYeckre YpOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, P-, d-3IIEMCHTHI.
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1.2

Oco0eHHOCTH paclpesieleHusl 3JEKTPOHOB 10 OpOUTaIM B aTromMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(MUTYpaIUsi aTOMOB

IIepuonnueckuit 3akoH u Ilepuomuueckas cucrema XuUMuU4eckux ssemeHTos ..
MenpeneeBa. CBs3b IepUOAMYECKOrO0 3akoHa U Ilepuonnueckoil  CUCTEMBI
xumuyeckux anemeHtoB .M. MenneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHMsSI CBOMCTB XMMHYECKHX DJJIEMEHTOB H
o0pa3yeMbIX UMU MPOCTHIX U CIOXHBIX BELIECTB I10 IpyNIaM U IepuojaM. 3HaueHHe
NEPUOANYECKOI0 3aKOHA B Pa3BUTHH HAyKU

1.3

1.4

1.5

Crtpoenue BemecTBa. XUMHUYECKas CBSI3b. BUIbl XUMHUYECKOW CBA3M (KOBaJEHTHAs
HEMOJISIpHAsl U TOJISIpHAs, WMOHHAs, MeTauinyeckas). MOHBbI: KaTMOHBI M AHHOHBI.
Mexanu3mbl 00pa3oBaHUsI KOBAJIEHTHON XUMUYECKOW CBsI3U (OOMEHHBINH U JOHOPHO-
akIenTopHsbIi). BomopoaHas cBs3b

BanentHOCTB. DNeKTpOOTpULIATENEHOCTE. CTENEeHb OKUCIICHUS

BemiectBa MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THUIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA
BEIIIECTB OT THUMA KPUCTATMYECKOM pemeTku. [loHsATHE O NUCTIEPCHBIX CUCTEMax.
VcTuHHBIE U KOJUTOUMAHBIE pacTBOPHI. MaccoBast 10Jis BEIlIeCTBa B paCTBOpE

1.6

Knaccudukanus HeopraHmveckux coeaumHeHuil. HomeHkmaTtypa HeOpraHHYeCKuX
BELICCTB

1.7

Xumunueckas peakuusa. Knaccuduxaus XuMHUYeCKUX peaklUuid B HEOPraHUYECKOW U
OPraHWYECKOM XWMHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXpaHEHUs U
MIPEBpAICHHS SHEPTUU TIPU XUMHUECKHUX PEaKIMsIX

1.8

CKOpOCTB pCaKkuu, €€ 3aBUCHMOCTbD OT Pa3JINIHbIX (baKTOpOB

1.9

1.10

OObpatumsble peakiui. XuMuieckoe paBHoBecre. DaKkTopbl, BIUAIOLIME Ha COCTOSIHUE
xuMuueckoro pasHoBecus. [Ipuanun Jle [larense

OnexTponuTHueckas auccounanus. CUiIbHbIE U ciladble 37eKTpoauTsl. Cpena BOJHBIX
pPacTBOPOB BELIECTB: KKCasd, HEHTpalibHas, ieo4yHas. Peakiiuy HoHHOro oOMeHa

1.11

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHI
Heoprannueckas xumus

Hewmeranner. [lonoxenne HemeramioB B Ileproamyeckoll cHCTeME XUMHYECKUX
anemeHToB J[.M. MeHnneneeBa M 0COOEHHOCTH CTpoeHusi aTtoMoB. Dusnueckue
CBOHMCTBAa HEMETAJUIOB. AJIIOTPONHS HEMETAJUIOB (Ha NpHMepe KHCIOPOAa, CEpbl,

docdopa u yriaepona)

2.2

XUMHUECKUE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (TaJIOreHOB, cephl, a30Ta, docdopa,
yriaepoaa U KpeMHHUS) U UX COeIMHEHUH (OKCHIOB, KHCIOPOACOAEpKAIIUX KHUCIOT,
BOJIOPOJIHBIX coenHeHuH). [IpuMeHeHe BaKHEUIIINX HEMETAJUIOB M UX COeIMHEHUN

2.3

2.4

Mertannsl. [Tonoxxenne metannos B [lepnonnueckoil cucreMe XMMHUECKUX 3JIEMEHTOB
JAW. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DBJIEKTPOHHBIX O0OJOYEK AaTOMOB
metauioB. OOmme  ¢Qusuueckue cBoiicTBa MerawioB. CrutaBel  MeTaslIoB.
DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAIIIIOB

XVUMUYECKHE CBOMCTBA BaXKHEUIINX METAIJIOB (HATpWi, Kalui, KalblUW, MarHui,

QTIOMUHHMA, [MHK, XpOM, JK€JIe30, MeIb) W HUX coenauHeHmid. OOmme crnocoObl
HOJ'IyLIeHI/ISI METAJIJIIOB. HpI/IMeHeHI/Ie METAJIJIOB B 6I>ITy U TCXHUKC

2.5

I'enernueckas CBiI3b HCOPraHMYCCKUX BCHICCTB, NPHUHAMICKANIUX K Pa3IMYHbIM
Kj1accaM

XUMHA U KU3Hb

3.1

Ponp XxuMum B 0OOECHEYEHHHM SKOJOTHYECKOW, HHEPreTUYECKOW U TMHIICBOM
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3.2

3.3

6630HaCHOCTI/I, Pa3BUTHU MEAWLIMHBIL. Iloustue o HAay4YHbIX MCTOAAX IIO3HAHHA
BC€IICCTB U XUMHNYCCKHNX peaKHHﬁ

[IpencraBnennss 00 O0OUIIMX HAayYHBIX MNPUHIHUIAX MPOMBIIUICHHOTO MOJYyYCHHS
BOXHEHIMX BemlecTB. YeloBeK B MHUpE BEIIECTB M MAaTCpUANOB: BaKHEHIIHNE
CTpOUTENbHbIE MAaTepHajbl, KOHCTPYKIMOHHBIE MaTepUallbl, KpAacKH, CTEKJIO,
KepaMHKa, MaTepHanbl Ul SJeKTPOHHKH, HAaHOMAaTepuajbl, OpraHW4YecKue Hu
MHUHEpaJIbHbIEC Y00peHUs

XuMUS U 3J0pOBbE YEJIOBEKA: MPaBHJIa UCIOIB30BAHUS JICKAPCTBEHHBIX MPENapaTos,
npaBuiia 0€30MacHOTO MCIOIBb30BaHMS MPENApaToOB OBITOBOW XUMHH B MOBCEIHEBHOM
KHU3HH
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