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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 deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
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 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM00OYCIOBIECHHOCTH IICIIEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAaloOM  pealM3alid  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 OOOCHOBAaHHOTO 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 € Y4ETOM crnenuduKu HAyKH XUMHH, €€ 3HAYCHHUS 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 WUTpaeT 0coOyio poiib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON 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 B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
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
W3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  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
OpraHn4YecKor Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU 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 MPOrpaMMe 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
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUH. B Kypce OpraHM4ecKor XHWMHUU IOJIyYarOT pPa3BUTHE
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 yrioM 3peHUs B mOpeamere «XuUMHUs» 0a30BOro ypOBHS
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» 00yYaromMMcsl TMPEAOCTaBISETCS 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 BAXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBS3U XHMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTbCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MuHpa, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACUCTBUH, HMEIOUMX ©0a30Bo€ 3HAYCHHE JUIA
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEJISIMU H3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
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, HEOOXOJUMBIX Uil HIpUOOpEeTEHUS
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 OSKCIEpUMEHTa, 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 oopazoBanusi. CeronHs 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
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00yJaromMxcsl K YCJIOBUSAM JMHAMUYHO 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 OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsl OMbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BAJXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M1 OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh 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;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydYarommxcss YOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, 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-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI 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).



COAEPXKXAHUE OBYUEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenMeTr opraHM4ecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUS. CTPYKTYypHBIE (POPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o Ki1accu(puKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHUIINX NPEICTABUTEIECH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAaHUE AEMOHCTPALMOHHBIX OIBITOB I10 IPEBPALLECHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHUEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUW pAA. MeraH W d3TaH —
OpocTeiiline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMEIIeHUsT M TOPEHMs), HAaXOXKACHHE B MPHUPOJAE, IMOIYYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMM, OKHUCICHUA U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psi. ALlETUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHUe. Tomnyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTMuyeckas CBs3b MEXIYy YIUVIEBOJOPOAAMH, NPUHAICKAIIMMU K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomyKkTel
nepepaboTku He(pTH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOTHI: MOJyYEHHUE ITHIIEHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WK IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), NpUMEHEeHHe. BojopoaHbie CBs3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. OJTWUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas peaklMsi Ha MHOToaTOMHble cnupThbl). [leiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIECHUS U BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue 1 MpuMeHEHUE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHUYECKHE CBOMCTBA (B3aUMOJEHMCTBHE C




runpokcugoM Mmeau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmania u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHUCIEHUE 3TaHOJA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIUIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHe kpaxmana C HOAOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM POIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHMs. IlepBuunas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJII0ICHUE U ONMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JA€HATypanus OEJIKOB MpHU
HarpeBaHuM, LIBETHbIE pEaKLUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUSA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJBI, TOJIE3HBIE UCKOTAeMbIE, TOILJIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMuYeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJICKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U l[lepnoamyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaM.
3HaYCHUE IEPUOINUECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJSPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[lonatne o aucnepcHbIX cucremMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 101 BelecTBa B paCTBOPE.



Knaccudukanus HEOPraHUYEeCKUX COCIMHEHU. Howmenxknatypa
HEOPraHWYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutnyeckas aucconuanus. CuibHbIe U cradbie 2eKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa xuMmudeckux sneMentoB [, U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONMPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0O YHHBEPCAIBHOTO WHJWKATOPA, pEaKIMH HMOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomumueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpo/a, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dbocdhopa, yrimepoga U KpeMHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune meramnos B Ilepuoanyeckon cucreMe XUMHYECKHUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



OOmme cnocoObl momyyeHus: MetasioB. [IpumeHeHne MetamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
U3y4YeHUE KOJUIEKIMU «MeTauibl U CIUIaBbl», OOpa3l0oB HEMETAIOB, pEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BElIECTBa, Macce WM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHUA ¥ KU3Hb

Ponp xumumn B o0ecned4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHM MeAHMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOUIAX [POMBILIIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

UYesnoBek B MHpE BEIIECTB M MATEpUAJIOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuanbl sl 3JIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKUE U MUHEPAIbHbIE
ynoOpeHus.

XAMHSLT W 30pPOBBE YEJIOBEKA: IpaBUJAa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUU OOmEeH W
HEOPraHWYeCcKoN XUMHUHU B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJIsl OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIe MOHSTHUS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalus, MEpUOJUYHOCTh, HAOIIOACHHE,
IKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SBJICHHE.

®duzrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Owocdepa, M™Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadusi: MuUHEpaABI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIMBO,
peCypCHlI.

TexHOmorusl: XMMHYECKAsT NPOMBIIUIEHHOCTb, METAJUIYPIrusi, MPOU3BOJCTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA

OcBoenue yudeOHOro mnpeamera «Xumus» (0a30BbI YpPOBEHB) AOJKHO
obecrieunBaTh JOCTH)KEHHE Ha YpPOBHE cpeAHero oOmiero oOpa3oBaHUs
CIICAYIOMINX JUYHOCTHBIX, METAlpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

JINYHOCTHBIE PE3YJIbTATBHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4YalONIMMHUCSL TPOTPAaMM CpPEIHEro OOlEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeJMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM  Jiis
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS NpeaMeTa «XHUMHUsD»> Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKI 0a30BON HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarolMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
LEJU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTAOTCS B
€AMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMd POCCHUUCKOTO TPAKIAHCKOTO OOIIeCcTBa, MPUHSATHBIMH B OOIIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbBITA TO3HABATEILHON MW TPAKTUYECKON JCSITEIBHOCTH
oOy4JaronmMxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE IEHHOCTEN, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUsI 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;



MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpaBWIaxX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHON ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3yiabTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCICIYIOIEM
aHajau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHUAKEHUIX COBPEMEHHON OTE€UECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAHUSI I[IEHHOCTEH 3M0pOBOTO U 0Oe3omacHoro ooOpasza SKH3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJroicHUsT TpaBWJI Oe30macHOro oOpalleHus C BEUIeCTBAaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKOU
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
JEATEIIbHOCTH;



YCTaHOBKM Ha AaKTUBHOE€ YYaCTHE€ B PCELUICHUHU MPAKTUYECKUX 3a4ad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3yUeHHUI0 MpodecCruil pa3InyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHHU;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymied mpodeccuu U peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSL TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKHX MpoOJeM, BIMSIHUS
SKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJTHOU U COLIMATIBHOW CPEIbL;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHXKCHHM XUMHUHU IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BpEI  OKPYKAIOLIEH
MPUPOIHON cpesie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JESATETbHOCTH JKOJIOTUYECKOH HaNpaBJICHHOCTH, YMEHUA
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTIO PABHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTM W BAXXHOM POJMU B
CO37aHMU HOBOM 0a3bl MaTepUaIbHOM KYJIbTYphI, PEHIEHUU TI00aTbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCIICUCHUH YCIOBHUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
0OIIIECTBA;



€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KaOILEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayuyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENpEphIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHU C )KU3HEHHBIMH IMOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuOoHaTbHON
NEATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YIEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpEJHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHS, OTPakKaIOUUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpPa M CIHCOU(PUKY METOIOB TO3HAHUSA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, dSHEPTHs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaIbHBIC YUeOHBIC NEWCTBHS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTLHOM KOMITETECHITUH 00YJarOIINXCS;
COCOOHOCTD oOyJarouuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUSA M yHUBEPCAIbHBIC YUEOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NO3HABaTeJIbHbBIMH
NeUCTBUSAMMU:

1) 6a30Bble JJOru4YecKmne JeicTBUSI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENIATh LENM JCITEIBbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACITEIBbHOCTH C ITOCTABJIICHHBIMU LIEJISMU;



WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHUS M KPUTEPUU I KJIaCCU(PHUKAIIMKU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

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

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecCKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITCNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIEAOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHanTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYNBOCT;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX 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(OpMAIMEl: NPUMEHATh MEXIpeAMETHbIE (pu3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOI TEMbI B XOJ€ JMaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BIMOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, 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.

IHNPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenMeTHble pe3ylbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS)
OTPAKAIOT:

c(OPMHPOBAHHOCTh  TPEACTABICHHM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHUM SIBIICHUI
npupoAsl, B (QOPMUPOBAHMM MBIIUIEHUS W  KYJbTypbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUsS] TPAKTUYECKUX 3a1ad



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralole TMOHATUSA (XMMHMYECKUH JJIEMEHT, aToM, 3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi opmyrna (pa3BEpHyTas U COKpaul€HHAas), MOJb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pagukai, U30MepHrs, U30Mepbl, TOMOJIOTHYECKUI PsAJl, TOMOJIOTH, YIJI€BOAOPO.IBI,
KHCIIOPOJ M a30TCOJAEpIKAIIMe COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHUYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE IMPU3HAKU TOHSTHI,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITUS NPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALLICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHHMI HCIOIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCI0TA, CTEAPUHOBAs KMCIIOTA, TIIF0KO03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3HM B
OpPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS NIPHUMEHATH IMOJIOKEHUS TEOPHH CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEICH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, aIlleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsI KHCIIOTa), WILTIOCTPUPOBATh TEHETHIECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chipbs (He(Th, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MEPepadOTKH U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB IMepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWICHA W W3YyYCHHE €ro CBOWCTB, KAaYECTBEHHBIC PEAKIUU OPTraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB NPH HArpeBaHWU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBHM C TMpaBWJIaMHW TEXHUKH OC30IaCHOCTH TpU OOpamlieHuu C
BCIIECTBAMH M J1aOOpPATOPHBIM OOOpPYIOBaHUEM, TPEJACTABIATh PE3YJIBTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  DKOJOTHUECKH
IEJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.

11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAs! CBS3b
(KOBaJIeHTHas, MOHHAs, METAUIMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALMSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
MpY XHMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUM S3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS IMPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHbBIE MPU3HAKU TIOHSITHH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME IMOHITHUS MPH
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETAalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

c(OpMUPOBAHHOCTb YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K ONPEAEIEHHOMY Kiaccy/TpyIe
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «HEPreTHYECKue YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEAUHEHUUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHCHUSI PEAKIIM HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINE
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMK OT Pa3aIuvHbIX (PaKTOPOB; XapaKTep CMEIIECHU XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX NPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WK 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIOM W JabOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (Pa3joKEHUE IMEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbIE pEaKkIUU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiub»y U «HeMetannel») B COOTBETCTBHM C MPAaBHIAMH TEXHHKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHeT U apyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOJATh  MpaBujia  JKOJOTUYECKH
[EJIeCO00pPa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3ACHCTBUS HA )KUBBIE OPraHU3MbI ONPEIECIEHHBIX BEUIECTB, TOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHMS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTp o)leHI/I;I 0p TaHUYCCKUX COE I/IHeHI/I;I) A 3 bubmmorexa [IOK
' P P s ' https://m.edso0.ru/863e7c98
M. bytneposa
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
bubmnoreka IIOK
2.1 IIpenenbHbIe YTIeBOAOPOIBI — AJIKAHbI 2 https://m.eds00.ru/863e7c98
25 HenpeienbHbIe YIIIEBOAOPO/IbI: ATKEHBI, 6 1 bubnmorexa LHOK
- ANKATMEHE], ATKHHE] https://m.eds00.ru/863e7c98
bu6nunorexa LIOK
2.3 ApOMaTHIECKHE YIIIEBOIOPO/IBI 2 https://m.edso00.ru/863e7c98
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 1 Bubmmorexa LIOK
: HX mepepatoTKa https://m.eds00.ru/863e7c98
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 3 bu6muoreka [JOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

https://m.eds00.ru/863e7c98
3.9 Anbneruasl. KapOoHOBBIE KHCIIOTHI. 7 1 Bubnmoreka [IOK
- CrioxHEe SbHPE https://m.eds00.ru/863e7c98
bu6nmoreka [IOK
3.3 Vraesoast 3 1 https://m.eds00.ru/863e7¢98
Htoro no pazneny 13
Pa3nen 4. AzoTcoaepikaiye opranHudeckue coeIMHeHUus
bubnuoreka [{OK
4.1 A LA .b
MHHEL AMIHOKHCIIOTEL. bEIKH 3 https://m.eds00.ru/863e7c98
Htoro no pazneny 3
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUS
bu6nmorexa LIOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.eds00.ru/863e7¢98
Hroro no pazneny 2
bubmmoteka IIOK
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2 https://m.eds00.ru/863e7c98



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

11 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH bubnuorexa [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKHAX 3 https://m.edso00.ru/863e7c98
anemenToB . 1. Menaeneera
19 CtpoeHue Bemectsa. MHoroobpasue 4 bubmorexa LHOK
: BEIIIECTR https://m.eds00.ru/863e7c98
bubmuorexa [JOK
1.3 XUMIYCCKHE PEaKLUH 6 1 1 https://m.eds00.ru/863e7c98
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 Merannet 6 1 https://m.eds00.ru/863e7¢98
bu6mmoreka [JOK
2.2 Hemerasusl 9 1 1 https://m.eds00.ru/863e7¢98
23 CBs13b HEOPTAHUYECKHX U OPraHUYECKUX 5 brbmmorexa LIOK
. BEIICCTR https://m.eds00.ru/863e7c98
Uroro no pazgeny 17

Pa3zgen 3. XuMus u :;KA3HL



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

bubmuoreka [JOK

3.1 XUMHA 1 KH3HE 4 ‘ https://m.eds00.ru/863e7¢98
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 ‘



https://m.edsoo.ru/863e7c98

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuyeckue A p
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcnl
1 [peaMeT OpraHuvecKoi XUMHUH, €& 1 bubmiorexa IIOK
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE https://m.edso0.ru/863e7c98
Teopust cTpoeHUsT OPraHUYECKUX bubnnorexa [JOK
2 coenuHenuii A. M. byrieposa, eé 1 https://m.edsoo.ru/863e7c98
OCHOBHBIE TOJI0KEHHUS
[IpencraBnenue o KiacCuPUKALAHA bu6nmnorexa LIOK
3 opraHuyeckux Beuects. Homenkinartypa 1 https://m.edsoo.ru/863e7c98
(cucremaTHueckasi) U TpUBHAJIbHBIC
Ha3BaHUs OPraHUYECKHUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 Bu6moreka [IOK
TOMOTOTHYECKHUi psift https://m.edso0.ru/863e7c98
5 MeTaH 1 5TaH — NPOCTEHIINE 1 Bu6moreka [IOK
NPECTABUTENH ATKAHOB https://m.edso0.ru/863e7c98
but6mmoreka [IOK
7 DTHJIEH U TIPOIUIIEH — MPOCTEUIIINE 1 But6morexa [HOK
NPEICTABUTENH ATKEHOB https://m.edso0.ru/863e7c98
8 [IpaxkTuueckas padora Ne 1. 1 1 bubmuoteka [IOK
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«Ilonmydyenue 3TuiIeHa U U3YUCHHUE €TO
CBOMCTB»

https://m.edso0.ru/863e7c98

Ankanuensl. byranuen-1,3 u

bubnunoreka LIOK

9 metunoyraguen-1,3. [lomyuenue https://m.eds00.ru/863e7c98
CHHTETHYECKOTO KaydyKa M Pe3UHbI
AJIKUHBI: COCTaB U OCOOCHHOCTH bub6numoreka [IOK

10 CTPOEHHUSI, TOMOJIOTUUECKH PAI. https://m.edso0.ru/863e7c98
AueruieH — npocreimuni
NPECTaBUTENb AIKHHOB

1 Bblunciienus mo ypaBHEHHUIO ﬁg{iﬁ;‘:::;‘; :)_18/126367098
XUMHUYECKON peakLun S :

12 Apensl: 6eH30I1 ¥ TOIyoI1. TOKCHYHOCTB ﬁg{iﬁ;‘:::;‘; :)_18/126367098
apeHoB S :
['enetnueckas cBsA3b YIiI€eBOJAOPOJIOB, bubmmnoreka HOK

13 MIPUHAJICKANUX K PA3ITUYHBIM https://m.eds00.ru/863e7c98
KJ1accaM
[IpupoHbIE HCTOYHHUKHU bubmmnoreka HOK

14 YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U https://m.eds00.ru/863e7c98
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
IPOAYKTHI €€ mepepadoTKH
IIpupoHbIE HICTOYHUKH bubmuoreka [JOK

15 YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U https://m.eds00.ru/863e7c98
MOMyTHbIE HEPTAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ repepaboTKH

16 KoHTpossHas paboTa 1o paszerny E::@HOT@K& LHOK
«YTIEBOIOPOTE» ps://m.eds00.ru/863e7c98

17 [IpenenbHble 0THOATOMHBIE CIIUPTHI: bubmuoteka [IOK
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MCTAHOJI 1 5TaHOJI. BOIIOpOI[HaSI CBA3b

https://m.edso0.ru/863e7c98

MHOroaroMHbIE CIIUPTHI:

bubnunoreka LIOK

18 .
STHJICHIIMKOMb 1 TITHIIEPHH https://m.eds00.ru/863e7c98
DEeHOI: CTPOEHUE MOJIEKYJIbI, bubmuorexa [{OK

19 ¢du3nueckre 1 XUMUYECKHE CBOMCTBA, https://m.eds00.ru/863e7c98
MPUMEHCHUE

20 Aunbaeruasl: GopMaibIeru 1 Bub6smorexa [IOK
ALleTAIbACTHL. ALICTOH https://m.edsoo.ru/863e7c98
OJIHOOCHOBHBIE MPEICTbHBIC bu6nmorexa LIOK

21 KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U https://m.eds00.ru/863e7¢98
YKCyCHas

99 IMpaxkTryeckas padora Ne 2. «CsoiicTBa Bubmmorexa LHOK
PACTBOPA YKCYCHOH KHCIOTEI https://m.eds00.ru/863e7c98
CreapuHOBas U OJICMHOBAS KUCIIOTHI, bubmuorexa [IOK

23 KaK MPEICTABUTEN BBICIITHX https://m.eds00.ru/863e7c98
KapOOHOBBIX KUCIIOT

24 MpbiTa KaK COJTM BBICIIINX KapOOHOBBIX bubnmoreka IOK
KHCIIOT, HX MOIOIICE JeHCTBHE https://m.eds00.ru/863e7c98
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE bubnnorexa [JOK

25 KapOOHOBBIX KHCIOT. ['maponus https://m.eds00.ru/863e7¢98
CJIOKHBIX 3(prpoB

26 JKupbl: rupoNu3, IpuMeHEHHE, brbnmorexa LHOK
GHOTOrHHECKas POTh KHPOB https://m.eds00.ru/863e7c98

97 VYrneBoabl: cocTaB, KjlacCUpUKaIu. bu6muoreka [IOK

Baxwuelime npencraBuTeNu: ria0K03a,
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dpykTO3a, caxapo3a

https://m.edso0.ru/863e7c98

28 Kpaxmai u 1eJu1t05103a KaK IpUpO/HbIE 1 Bubnmoreka [IOK
MONUMEpHI https://m.eds00.ru/863e7c98
KoHTposbHas paboTa mo pasaeny bubmuorexa [{OK

29 «Kucnopoacoaepskarire opraHn4eckue 1 https://m.eds00.ru/863e7c98
COCTUHEHUS

bubmuoreka [{OK

30 AMHHBI: METHJIAMUH 1 aHIJIMH 1 https://m.edso0.ru/863e7c98
AMHMHOKHUCIIOTHI Kak aM(pOTEpHbIS bubnnoreka [JOK

31 OpPraHUYECKHUE COSAMHEHUS, UX 1 https://m.edso00.ru/863e7c98
Ouonoruueckoe 3HadeHue. [lentuab

32 Besnku Kak npupoHbIe 1 Bubmuorexa IIOK
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS https://m.edsoo.ru/863e7c98

33 OCHOBHBI€E TIOHATHS XUMHH 1 Bubmmorexa [IOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI https://m.edsoo.ru/863e7c98
OCHOBHBIE METO/Ibl CHHTE3a bubmuoreka [{OK

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 https://m.eds00.ru/863e7c98
[InacTmaccsel, kKayqykH, BOJOKHa

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne
n/n Tewma ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:eﬂnﬂ :)l;l[()l;l;z]}:feﬂbnme
padoTshI padoThI pecypenI

XUMHYECKHH DIIEMEHT. ATOM. But6mmoreka [IOK

1 DIeKTpOHHAs KOHGUTYPAITHSA aTOMOB 1 https://m.edsoo.ru/863e7c98
[lepuonnueckuii 3akoH u [lepronuueckas bu6nmorexa LIOK

5 cucTemMa XuMuudeckux anemeHToB 1. U. 1 https://m.edso00.ru/863e7c98
Memnzeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpHUel CTPOCHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB bubnnorexa [JOK
XUMUYECKUX AIIEMEHTOB U UX https://m.edso00.ru/863e7c98

3 COEIMHEHUH MO IpyNIaM U MEePUOIaAM. 1
3HaveHHe MePUOANYECKOT0 3aKOHA U
CHUCTEMbI XUMHUYECKHUX 31emMeHToB J[. 1.
MeneneeBa B pa3BUTUU HAyKU
Crpoenue BeecTBa. XMMHUUECKasi CBS3b, bubnnorexa [JOK

4 e€ BU/IbI; MEXaHU3MBbI 00pa30BaHUS 1 https://m.eds00.ru/863e7c98
KOBAJICHTHOM CBA3U. BogopoaHas cBsi3b
BasleHTHOCTB. DIIEKTPOOTPHULIATENIBHOCTD. bu6muoreka [JOK

5 Crenenn okuciienus. Bemecrsa 1 https://m.eds00.ru/863e7c98
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS
[TonsiTHE O TUCTIEPCHBIX CHCTEMAX. bu6muoreka [JOK

6 VcTrHHBIE U KOJUTOMAHBIE PACTBOPHI. 1 https://m.eds00.ru/863e7c98

MaccoBas [0 BelleCTBa B pacTBOpC
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTMHEHUI.

bubnunoreka LIOK
https://m.edso00.ru/863e7c98

! ['eHeTnyeckas CBSI3b HEOPTaHUUECKUX
BEIIECTB, Pa3IMYHbIX KJIACCOB
Knaccudukanus XUuMHYeCKUX PEeaKIuii B bubmmoreka [JOK
HEOPraHWYECKOU U OpraHu4eCcKOn https://m.eds00.ru/863e7c98
3 XUMHH. 3aKOH COXpAaHEHHS MacChl
BEIIIECTB; 3aKOH COXpaHEHUS U
MPEeBpaIeHHs] SHEPTUU TPU XUMHUECKUX
peaxusax
9 Cxopocts peakiuu. O6paTuMble EH6J_IHOTeKa LOK
peakii. XiIMHUECKOE PABHOBECHE https://m.eds00.ru/863e7c98
[TpakTudeckas padora Ne 1. «Bousiaue bubmmoreka [JOK
10 pa3uyHbIX (HPAKTOPOB HA CKOPOCTH https://m.edso0.ru/863e7c98
XAMHYECKON PEAKIIUN»
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubmuoreka [IOK
[MousTHe 0 BogOpoaHOM MoKa3atese (pH) https://m.eds00.ru/863e7c98
11 pactBopa. Peakuiuu nonHoro ooMeHa.
I'maponn3 opraHnvecKux u
HEOPTraHWYECKUX BEIECTB
OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubmuoreka [IOK
12 peaxuuu. [ToHsITHE 00 37IEKTpOITH3E https://m.eds00.ru/863e7c98
pacIjIaBoB ¥ PacTBOPOB COJICH
13 KontposnbHas pabora 1o pasueiy BH6J?HOTeKa LHOK
«TeopeTnyeckrne OCHOBBI XUMHUW https://m.edsoo.ru/863¢7c98
MerTanmbl, X MOJIOKEHUE B bubnuoreka [{OK
14 [lepronnueckoit cucteMe XMMUYECKUX https://m.eds00.ru/863e7c98

anemenToB 1. . MenpaeneeBa u
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0COOCHHOCTH CTpOCHHUs aToMOB. O01ne
(du3nveckre CBONCTBA METAIIIOB

CnaBbl METAIIOB. DIIEKTPOXUMHUYECKUIN

bubnunoreka LIOK

15 :
DAL HATIPSUKEHM METAIIOB https://m.eds00.ru/863e7c98
XUMHYECKHE CBOMCTBA BaKHEHIIINX bu6nuoreka [IOK

16 METAIIJIOB (HATPUU, KA, KaJbIIUH, https://m.eds00.ru/863e7¢98
MarHui, aJllOMUHUN) U UX COeAUHEHUN

17 XMMHUUYECKHE CBOMCTBA XpOMa, MEAU U UX bubmorexa [IOK
COeIMHEHHi https://m.eds00.ru/863e7c98

18 XuUMHUYeCKUe CBOMCTBA LIMHKA, JKee3a U bubmmnorexa [IOK
UX COCIHHCHMIA https://m.eds00.ru/863e7c98
[IpakTuyeckas padora Ne 2. "Pemenune Bbu6mmoteka [JOK

19 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://m.edso00.ru/863e7c98
«Metamis»"
HemeTtannbl, X OI0KEHHUE B bubmmoteka IIOK

20 [Iepnoanueckoil cucteMe XUMHYECKUX https://m.eds00.ru/863e7c98
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB
dusnyeckue CBOMCTBa HEMETAIIIIOB. bubnmorexa LIOK

21 Annorponust HeMeTa/uIoB (Ha IpuMepe https://m.eds00.ru/863e7c98
KHCIJIOPOJIa, cepbl, hocdopa u yrieposa)

92 XUMHUYECKHE CBOWCTBA TAIOTEHOB, CEPBI bubnmoreka [IOK
J MIX COSIMHCHMI https://m.edso0.ru/863e7c98

23 Xumuueckue CBOMCTBa a3orta, Gpocdopa u bubnmoreka [IOK

WX COEMUHEHUN

https://m.eds00.ru/863e7c98
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XUMHYECKUE CBOWMCTBA YIJIEpO/a,

bubnunoreka LIOK

24 KPEMHUS H MX COETUHEHHiT https://m.eds00.ru/863e7c98
25 [IprMeHeHNe BaKHEUIINX HEMETAILIOB U ]i?tPtI;iJ-I/P/IrZTee(;(; (13_18/126%7098
UX COEMHEHUN S :
O0001IeHre U CUCTEMaTH3aIis 3HAHUH bubnnorexa [JOK
26 o teMe «Hemeramiby. Beruucienns no https://m.eds00.ru/863e7c98
YpaBHEHUSM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHE PACUETHI
[TpakTuueckas pabota Ne 3. «Pemenue bubnnorexa [JOK
27 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edso0.ru/863e7c98
"Hemeramisi"»
KoHTposbHas pabota 1mo Temam bubnnoreka [JOK
«Merame» u https://m.edso0.ru/863e7c98
28 «Hewmeramnbsy/Beepoccuiickas
poBepoyHas paborta
Heoprannueckue u opranudeckue bubmuoreka [IOK
29 kucnotel. Heopranmueckue n https://m.eds00.ru/863e7c98
OpraHMYECKHE OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U bubmmnoreka HOK
OPraHUYECKUE COCTUHEHUS. https://m.edso00.ru/863e7c98
30 ['eHeTnyeckas CBsI3b HEOPraHUUECKUX U
OpPraHMYECKUX BEIIECTB
Ponb xumuu B oOecrieueHIN but6mmoreka [IOK
31 JKOJIOTHYECKON, YHEPTETUYECKON U https://m.eds00.ru/863e7c98
NUILIEBOM 0e30MaCHOCTH, Pa3BUTUHU
MEIULIUHBI
32 [TpencraBienus 06 00X HAyUYHBIX bu6muoreka [JOK
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MPUHIUIIAX TPOMBIIUICEHHOTO MOJIYYSHUS
Ba)KHEUIIINX BEIIECTB

https://m.edso0.ru/863e7c98

33

34

YenoBek B MHPEC BCIICCTB U MAaTCpHUAJIOB

XHUMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bubnunoreka LIOK
https://m.edso0.ru/863e7c98

bu6nuoreka [IOK
https://m.edso0.ru/863e7c98
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

O.C. Taopuensn, U.I' OctpoymoB C.A. CnaakoB, Xumus\ 10ki1 6a30BblIit
ypoBeHb MockBa, [IpocBsiienne

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumusi. Meroauueckoe nocodue s yuurtenst (aBropsl O. C. N'abpuenss, U. T
Octpoymos, C. A. CiiankoB).

Meroauueckoe mocodue. 8-11 kmacc (aBtopsl O. C. T'abpuensu, U. T.
Octpoymos, 1. B. AkcéHoBa).

[Iporpamma  kypca  xumum 11 8—9  10-11  kmaccoB
ob1eoOpazoBarenbHbIX yupexaeHuit (aBropel O. C. I'aOpuensin, C. A.
CrnaakoB).

PaGouass terpans. 10-llkmacc (aBtopet O. C. T'abpuensn, C. A.
Cnankos).

Tetpanp nmst mabopaTOPHBIX OMBITOB W MpakTHuueckux padot. 10-11 kmace
(aBTopw! O. C. I'abpuensn, U. B. Akc€nona, 1. I'. OctpoymoB).

XuMus B TecTax, 3aadax M ynpaxkueHusx. 8-11 kmacc (aBtopsr O. C.
["abpuensn, U. B. Tpury6uax).

OnekTpoHHas hopma yueOHUKA.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/
https://myschool.edu.ru/
https://www.yaklass.ru/?%045;
https://meoshop.ru/
https://uchi.ru/
https://foxford.ru/
https://skysmart.ru/
https://myschool.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://videouroki.net/
https://interneturok.ru/
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