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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOImero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepalibHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBbIX ToyNokeHuii «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE 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
3MI0POBbI0 M TPUPOAHOW 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 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
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA 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
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Opranuyeckas xumus» u «OOmas U 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
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 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 METOJIOJIOTUYECKUX TO3ULINH,



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

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
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 IMOHMMAHUIO B3aWMOCBSI3U 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 OpPHUEHTHPOBATHCS B OOMIECTBEHHO 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
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
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 MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUM, HUMEIONMX 0a30Boe 3HAYEHHE IS
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 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.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJSIMU W3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
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
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [UIsi HPUOOpETEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE 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 XUMHUYECKOTO 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 IPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpazoBanusi. Ceromns B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
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
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO 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
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHUS 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 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).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE NI0JI05KkeHUsA. CTpYKTypHBIE (HOPMYIIbI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALLECHUIO OPraHUYECKHUX BEILECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCJIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKME U XMMHMUYECKHUE CBOMICTBa
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptb» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK MTPOIYKTOB PEAKILIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHUE), NpUMEHEHHEe. BoJopoaHble CBSI3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHas peaklus Ha MHOIOAaTOMHbIE CIMPTHI). JleiicTBHe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE 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: CTpOeHHe, (pU3HUecKre U XMMHUYECKHE CBOICTBa (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 KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [umaponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (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
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
IpoBeJcHNE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

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

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

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

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepuoanyecKkoro 3akoHa u Ileprnoanyueckoil CHCTEMBI
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 MMEPUOJIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

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



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

[loHaTHE O OUCNEpCHBIX cucTeMax. VICTUHHBIE UM KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

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

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

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYCHHsI BEIIECTB M HUX MpPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

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

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



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

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

OOmue crnocoObl moiyueHus: MeTawioB. [IpuMeHeHre METaIoB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

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, €CIIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJs1 3JEKTPOHUKH, HAHOMAaTEpHUalbl, OPTaHUYECKUE W MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBA3€H TpW  HM3ydYeHUH OOmend u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TMOHATHS: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



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

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

['eorpadusi: MuHEpaBI, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHMS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM M TpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3pabOTKH IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcs PYKOBOJCTBOBAaThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» AOCTUTAIOTCA B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAaMM U TOpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
O0yJaroIIXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEJILHOW M TMPAKTUYECKOW JESITEIBHOCTH
OOy4JaronMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOLMMUCS CBOMX KOHCTUTYIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAJIBHBIX HOPMax M NPaBUIAX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



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

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX 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 XUMHMM, OCO3HAHHUS TOIO, YTO JOCTH)KCHMSI HAayKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
JESTEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

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

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHUSl TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

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

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

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUHU MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W WMEIONUXCS JaHHBIX C [EJIbI0 TOIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

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

yYHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TIO3HABATEIbHBIE, KOMMYHHUKATUBHBIC,

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

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBHS B MIO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

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

OBJagenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOATENbHO  (QOpMYyJIHpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LIEISAMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILJIEHUS —
BBIJICIIATh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

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

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

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

MIPUMEHSThH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUUA CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

bopMyIMpOBaThH 1EJU U 3a/1a4W UCCIIETOBAHMS, UCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA W MPOBEIICHHS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOCTIaHHON paboTe;

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

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

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

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

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeACTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIBHOU J1E€ATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHMA MYTEM COTJIACOBAHMS TO3HIMHA 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
HEOOXOJAMMOCTH KOPPEKTHUPOBATh Mpe/jiaraéMblii aJrOpuT™M JACUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJM XUMHHU B IIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OO0BEM, YIJIEPOAHBINM CKeleT, (yHKUMOHAJbHAs TpyIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJIYYCHHH H
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMHMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHMYECKUX COEANHEHU;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrJIeBOJOPOJbl, KHUCIOPOA U a30TcoJepKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, (opMalbIerusl, aueraibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

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



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, metunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

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

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUW IUJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH NEATETRHOCTH B IIEIISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

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

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

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJH XHMHUH B TIO3HAHWUU SBJICHUHU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
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 (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
1o nepuoaaM u rpynnam llepuognueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TC€HETHUYECKOW CBSA3M MEXAY HEOpraHM4eCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuy, U3MEHEHUIO CTENEeHEW OKHUCIEHHS JIEMEHTOB, 00OpaTUMOCTU
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHEIIHEro Bo3aeiicTBus (npuHun Jle latense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 0O0BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIUU
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIO W J1TabOopaTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBHiIa OOpalleHUs ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl PAacTBOPOB BELIECTB C IMOMOIIBID  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaey U «HeMeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
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);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITCIBHOCTH B IIEISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
NPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHNU3M UYEIIOBEKa,

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

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

dbopmy.
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Wroro no pazueny 4
OBUHIEE KOJIMYECTBO YACOB 110 34

IMPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB 5
JIEKTPOHHBIE N (POBbIE
Ne i/ Tema ypoka Kourposbnbie IIpakTHyeckue P tupp
Beero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
IbeIMeT ODFAHIHECKOi o bu6mmoreka [IOK
MET OpraHuy U XUMHUU

1 pell P ’ 1 https://m.edso00.ru/3686e6f5
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpocHUs OpraHUYECKUX COCAUHCHHMI bubmmorexa LIOK

2 P P p A 1 https://m.eds00.ru/3686e6f5
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS
IT
oo sesern. Howemerarypa BnGmmorexa L1OK

3 P HHECTE. P 1 https://m.eds00.ru/3686e65
(cucTemaTuyecKasi) ¥ TPUBHAIBHBIC Ha3BAHUS
OpPraHWYECKUX BEIIECTB
AJIKaHEIL: COCTaB U CTPOCHUE Bubnuorexa LIOK

4 ' . P ’ 1 https://m.eds00.ru/3686e6f5
TOMOJIOTHUECKUI PsiT
MertaH u 3TaH — MPOCTEHUIITHE IIPEACTaABUTSIIN bubmmorexa LOK

5 P ped 1 https://m.edso00.ru/3686e6f5
aJKaHOB

bu6nmoreka [IOK

6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1 https://m.eds00.ru/3686e6f5
DTHUJICH U MPOIUJICH — MPOCTEHIINE Bubmmorexa LIOK

7 P P 1 https://m.eds00.ru/3686e6f5
MPEICTABUTENN ATKEHOB

8 [IpaxkTuueckas padora Ne 1. «[lomyuenue 1 1 bubnuorexa [IOK

9TUJICHA U U3YUYCHUC CTO CBOICTBY»

https://m.edso0.ru/3686e6f5
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Ankanuensl. byraauen-1,3 u meTunOyraaneH-

bu6mmorekxa [IOK

9 1,3. [Tony4yeHrne CHHTETHYECKOTO KaydyKa U https://m.edso00.ru/3686e6f5
pe3uHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubmuorexa [JOK

10 TOMOJIOTHYECKUH psAd. AUCTHICH — https://m.eds00.ru/3686e6f5
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB
BrprunciieHus o ypaBHEHUIO XUMHYECKON bubmiorexa LIOK

11 https://m.eds00.ru/3686e6f5
peaxkiuu
Apenbl: 6eH30J1 U TOJIyOoJI. TOKCHYHOCTD bubmmoreia LIOK

12 https://m.eds00.ru/3686e6f5
apeHoB
['eHeTnyeckas CBSI3b YIIEBOIOPOIOB Bubmiorexa LIOK

13 ’ https://m.edso00.ru/3686e6f5
NPUHAIISKANINX K Pa3TMYHBIM KJIaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB: bubnunoreka [JOK

14 HOPUPOHBIH ra3 v MOMyTHbIE HEPTIHbIE ra3bl, https://m.edso0.ru/3686e6f5
He(Th U MPOIYKTHI €€ epepadoTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOOB: bubnnoreka [JOK

15 HOPUPOHBII ra3 v MOMyTHbIE HEPTIHbBIE ra3bl, https://m.edso0.ru/3686e6f5
He(Th U MPOIYKTHI €€ IepepaboTKu
KontponbHas padoTa mo pazaeny bubmmoreia LIOK

16 https://m.edso0.ru/3686e6f5
«YTIIeBOIOPOABD
[IpenensHBIE OAHOATOMHBIE CIIUPTHI: METAHOI Bubmiorexa LIOK

17 https://m.edso0.ru/3686e6f5
1 3TaHoj. BogopoaHas cBs3b

18 MHOTroaTOMHBIE€ CITUPTHI: ITUICHTIUKOb U bubnmnoreka [JOK

T CPUH

https://m.edso0.ru/3686e6f5
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@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U

bu6mmorekxa [IOK

19 . https://m.edso0.ru/3686e6f5
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
Anpaeruzpl: GopMaIbAETU U alleTaIbJIeTH Bubmiorexa LIOK

20 ACTHARL GOP ACTHA T Al ACTIA. https://m.edso0.ru/3686e6f5
AneroH
OIHOOCHOBHEIE MpeAeTbHBIC KAPOOHOBBIC Bu6mmorexa LIOK

21 A ped P https://m.edso0.ru/3686e6f5
KHUCIIOTBI: MypaBbHHAs U YKCYCHAS

bu6mmoreka [IOK

IT 6ota Ne 2. «CBoii

22 baicrrieckad ba f) a8 £ «ponctEa https://m.eds00.ru/3686e6f5
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCJIOTHI, KaK bubmorexa LIOK

23 P ’ https://m.eds00.ru/3686e6f5
MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX KHCIIOT
MBpinia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT Bubmiorexa LIOK

24 . p ’ https://m.eds00.ru/3686e6f5
UX MOIOILIEE IeCTBUE
CrnoxHbIe 3(OUPHI KaK MPOU3BOTHBIE bubnuorexa [JOK

25 KapOOHOBBIX KUCIOT. 'HAPOIN3 CIOKHBIX https://m.edso0.ru/3686e6f5
3¢upoB
JKupsl: ruipoan3, IpuMEHCHUE bubmmoreia LIOK

26 PPl THAPOIHS, TP ’ https://m.eds00.ru/3686e6f5
Ouosoruueckas poiib KUpPOB
YrieBosbl: cocTaB, KiacCUpUKAITHSI. bu6mmoreka [IOK

27 Baxueiinie npecTaBUTENN: TIIIOKO3a, https://m.eds00.ru/3686e6f5
bpykTo3a, caxaposa

28 Kpaxmai u nemirono3a kak npupoHble bubnuorexa [IOK

MMOJIMMEPbI

https://m.edso0.ru/3686e6f5
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KonrtponbHas pabora 1o pasaeny
«Kucnopoacoaeprkaniye opraHn4eckue

bu6mmoreka [IOK

29 . 1 https://m.edso0.ru/3686e6f5
coeauHeHus»/ Beepoccuiickas mpoBepouHas
pabora
OO0m1as xapakTeprucTUKa a30TCO ISP KAIINUX bubmuorexa [JOK

30 OpraHu4ecKux coeauHeHuii / Becepoccuiickas 1 https://m.edso00.ru/3686e65
npoBepoyHas pabora

bu6mmoreka [IOK

31 AMUHBI: METHJIAMUH ¥ aHUJIHH 1 https://m.eds00.ru/3686e6f5
AMUHOKHCIIOTBI Kak aM(pOTEpHBIC
OpraHNYECKHE COCAUHEHUS, UX bubnnorexa [JOK

32 ouonornueckoe 31auenue. Ilentunsl. benku 1 https://m.edso0.ru/3686e6f5
KaK [PUPOIHBIE BHICOKOMOJICKYJISIPHBIC
COCIIMHCHUS
OCHOBHbBIE TIOHSATHS XUMHUH bubnuorexa LIOK

33 . 1 https://m.eds00.ru/3686e6f5
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUI
OCHOBHBIE METOBLI CHHTE3A bu6mmorexa [IOK

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHHH. 1 https://m.eds00.ru/3686e6f5
[TnacTmacchl, KaydyKu, BOJTOKHA

OBUHIEE KOJIUMYECTBO YACOB 1O 34

ITPOI'PAMME
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11 KIIACC

KoauuecTBO 4acoB

Ne JJIeKTPOHHBbIE LM (]PPOBBIE
wn Tema ypoka Beero Kontpoabnbie IIpakTuyeckue 06 PAIOBATEILHbIE PeCYPChl
padoThI padoTsbI
XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs bubmmorexa LIOK
1 https://m.edsoo.ru/59c112ee

KOH(HUTypamus aTOMOB

. . 1 https://m.edsoo.ru/59c112ee
MemnpeneeBa, UX CBSI3b C COBPEMEHHOM Teopuei
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEIUHEHUH 10 BuGmorexa LOK
TPYIIIaM i NEPHOJAM. SHaICiie 1 https://m.edsoo.ru/59c112ee
MEPUONYECKOT0 3aKOHA U CHCTEMBbI
xumMuueckux anemenToB .M. Meneneena B
Pa3BUTUU HAyKU
Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€ bubnnorexa [JOK
BU/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM 1 https://m.edsoo.ru/59c112ee
cBs3u. BopopoaHnas cBsi3b
BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTD. bubnmnorexa [JOK
Crenens oxucienus. Berrectsa 1 https://m.edsoo.ru/59c112ee
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS
[TonsTHe 0 nucnepcHbIX cucteMax. McTuHHbIE bu6muoreka [JOK
Y KOJUTOUJIHBIE paCTBOPBI. MaccoBast 10Jist 1 https://m.edsoo.ru/59c112ee
BEILIECTBA B pacTBOPE
Knaccudukamnms 1 HOMeHKIaTypa bubnuotexa [JOK
HEOPraHWYeCKUX coeMHeHuil. ['eHeTnueckast 1 https://m.edsoo.ru/59c112ee

CBs3b HCOPIraHNMYCCKUX BEIICCTB, PA3JIMYHBIX
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KJI1aCCOB

Knaccudukanms XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XHUMUH.

bu6nmoreka [IOK

8 3aK0H COXpaHEHHS MACCHI BEIIECTB; 3aKOH https://m.edsoo.ru/59c112ee
COXpaHEHUs U MPEBPAIlCHHS SHEPTUU TPU
XUMHUYECKUX PEAKIUAX
Ckopoctb peakiuu. O6paTuMble peaKkiuu. bubmmorexa LIOK

9 https://m.edsoo.ru/59c112ee
XUMHUYECKOE PAaBHOBECUE
[IpakTuueckas pabora Ne 1. «BiausiHue bubnnorexa [JOK

10 pa3auYHbIX ()aKTOPOB HA CKOPOCTh https://m.edsoo.ru/59c112ee
XUMHUYECKON peakinm»
DnektponuTrueckas auccounanus. [lonsrue o BuGmiorexa LIOK

11 BozopoaHOM nokasatesie (PH) pactaopa. https://m.edsoo.ru/59c112ee
Peakiun nonHoro oomeHa. I'uaponu3
OpPraHMYECKUX M HEOPTraHMYECKHUX BEIIECTB
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. bubmuorexka [IOK

12 [MTousiTHE 00 AMEKTPOIU3E PACIUIABOB U https://m.edsoo.ru/59c112ee
pacTBOPOB COJIEH
Kontponbnas paboTta mo pazaery bubnuorexa LOK

13 https://m.edsoo.ru/59c112ee
«Teopernueckre OCHOBBI XUMHUU»
Meramnsl, ux nonoxenue B [lepnoanueckoit Butmiorexa 1IOK

14 cUCTEME XUMHUYECKUX 31eMeHToB /. 1. https://m.eds0o.ru/59¢112ee
MeHpeneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB.
OO6mume Guznueckre CBOMCTBA METAIIOB

. bubmorexa LIOK

15 Cnnabl Me’{aJ'IJ'IOB. DNEKTPOXUMUYECKUN P https://m.edsoo.ru/59c112ee
HaIpsHKEHUH METaJIoB

16 XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX METAJIJIOB bubnunorexa LIOK
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(HaTpuil, Kaui, KanbIHii, MATHUA, AJTFOMIHHN )
U UX COeIUHEHUU

https://m.edsoo.ru/59c112ee

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

bu6nmoreka [IOK

17 . https://m.edso0.ru/59c112ee
COCTMHCHUI
XHUMUYECKUE CBOMCTBA IIMHKA, JKejIe3a U UX bubamorexa LIOK

18 . ’ https://m.edsoo.ru/59c112ee
COCAMHCHHI
[IpakTrueckas padota Ne 2. "Pemenue bubnuorexa [JOK

19 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeME https://m.edsoo.ru/59c112ee
«Metae»"
Hewmeramisl, ux nonoxxenue B [lepuoguyeckoit bubnunoreka LIOK

20 CHCTEME XUMHUECKUX dteMeHToB J]. 1. https://m.edsoo.ru/59c112ee
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nyecKkue CBOMCTBA HEMETAJIJIOB. bubnunoreka LIOK

21 AJNNOTpOIHUST HEMETAILIOB (Ha IpUMepe https://m.edsoo.ru/59c112ee
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOWMCTBA TaJIOT€HOB, CEPBI U X buomroreia LIOK

22 . ’ https://m.edsoo.ru/59c112ee
COCTMHEHUI
XuMuuyeckue cBocTBa a3oTa, pochopa u ux buomroreia LIOK

23 . ’ https://m.edsoo.ru/59c112ee
COCTMHCHU I
XHWMHUYECKHUE CBOMCTBA yIiaepoaa, KpEMHUS U bubmorexa LIOK

24 . ’ https://m.edsoo.ru/59c112ee
WX COCIMHCHHM
[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX Bubmmorexa [IOK

25 . https://m.edsoo.ru/59c112ee
COETMHEHUI

26 O06o00mIeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [{OK
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TteMe «Hemeraniwly. Beruncienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

https://m.edsoo.ru/59c112ee

[TpakTuyeckas padora Ne 3. «Pemenne

bubnunoreka LIOK

27 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 1 https://m.edsoo.ru/59c112ee
"Hemeranmsi"»
KontponbHast pabota 1o Temam «MeTauibiy 1 bubmmorexa LIOK

28 1 https://m.edsoo.ru/59c112ee
«Hemeraiutb»
Heopranuueckue u opraHn4eckue KUcJIoThI. bubmmorexa LIOK

29 1 https://m.edsoo.ru/59c112ee
Heoprannueckue u opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U OPTraHUIECKHE Bu6moteka [JOK

30 coenuHeHns. ['eHeTnyeckas CBA3b 1 https://m.edsoo.ru/59c112ee
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB
Poib xuMuH B 00€CIIeYeHUH DKOJIOTHYECKOM, bubnunoreka LIOK

31 IHEPreTUYECKOM U MUIIEBON 0E30MacHOCTH, 1 https://m.edsoo.ru/59c112ee
Pa3BUTHH MEIUIIUHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX bubmuoreka [IOK

32 NPUHIIMIAX TPOMBIILICHHOTO TTOTYYCHHUS 1 https://m.edsoo.ru/59c112ee
Ba)KHEHUIIINX BEIIECTB

bu6nmorexa LIOK
33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB 1 https://m.edsoo.ru/59c112ee
but6mmorekxa [IOK
34 XuMHUs U 3I0pPOBBE YETOBEKa 1 https://m.edsoo.ru/59c112ee
OBHIEE KOJIUMYECTBO YACOB 110 34

IHPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopmupoBaHHOCTH TPEACTABICHUNH O XUMHUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOMN cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(byHKIMOHANBHAS ~ TPYINa,  pajguKall, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEIIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYCHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH YCJIIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHMHM BBIABISATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(OpPMUPOBAHHOCTh YMEHHUN HCIOIH30BATh XMUMUYECKYI) CHUMBOJIUKY
JUISE  COCTaBIICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB TSI WJUIFOCTPAIMU HUX XUMHUYCCKOIO W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 UX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMS), JaBaTb MM  Ha3BaHUi 110  CHUCTEMaTHYECKOH

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHusl opraHudeckux semiectB A.M. bytnepoBa nis oObscHEeHUs
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUs
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmai, LeIs03a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeUII0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXIY  TUIHWYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KIJIACCOB
OPraHNYeCKUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTUIECKOE TPUMEHEHHE TIPOIyKTOB IepepaboTKu

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYJOBaHHEM, a TaKxkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpaIICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUU
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3yabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CpopMHUpPOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA UCXOTHOTO BEIECTBA WJIU
MPOJYKTa PeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUMI KPUTUYECKU aHaJIN3UPOBATh
XUMHUYECKYI0 WH(MOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa MaccoBoii nH(popmauu, ceTb IHTepHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3Horo MOBeNEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS HA KHUBBIC OPTaHU3MBbI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMas CMBICI TOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

Brnagenue cucremMoi XMMUYECKMX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIAraloIlMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3J1eKTPOHHBIC OPOUTAIH AaTOMOB,
HOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIILHOCTh, CTEIEHb
OKHCJICHMS, XMMUYECKas CBSA3b, MOJIb, MOJIIpHas Macca, MOJIIPHbBIN
00bEM, KpUCTAIMYECKas pelETKka, THIbl XUMHUYECKUX —peakiui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHAOTEPMHUYECKHE,
peakiu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
EKTPOIUTUYECKAs  JUCCOLMALNSA, OKHUCIUTENb, BOCCTAaHOBMTEINbD,
CKOPOCTh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHUYECKON aucconuanuu, [lepuogmdeckuii
3akoH J.U. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJY4YEHMH U OE30IaCHOM HCIIOIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOW JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSA3b HM3YYECHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONKMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aUMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYrux

€CTCCTBECHHOHAYYHEBIX IPEAMETOB

13

14

BJ'Ia}IeHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JlIO,I[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOIIeJ'II/IpOBaHI/IC)

ChopmupoBaHHOCTh yYMEHHI OMNpPENENATh BaJCHTHOCTh M CTEMEHb
OKHCJIEHUSI XHUMHMUYECKHX DJJIEMEHTOB B COEIUHEHHUAX pa3IMYHOTO
COCTaBa, BHJ  XUMHYECKOH  CBs3M  (KOBAJIGHTHAas, HWOHHas,
MeTaJUTH4ecKasi, BOJOPOJIHAS) B COCIUHECHHSIX, TUI KPUCTAIUTMUECKON
PEHIETKH KOHKPETHOTO BellecTBa (aTOMHAsi, MOJICKYJsipHasi, MOHHAs,

MeTaJIJIN4eCcKast)

1.5

CchopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep Cpelbl B BOIHBIX




1.6

1.7

pacTBOpax HEOPraHUYECKUX COEAMHEHUN

ChopMUPOBaHHOCTh ~ YMEHHS  KIACCH(PHIMPOBATH  XUMHUYECKUE
peaKknuu Mo pa3InYHbBIM MPHU3HAKaM (YHCIy H COCTaBY pearupyromImx
BEIIECTB, TeIIOBOMY J((EeKTy peakiuu, HW3MEHEHUI0 CTereHeH
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTaJiu3aTopa)

ChopMupOBaHHOCTb ~YMEHMH  COCTaBJIATh  YPABHEHUS  peakLui
Pa3JIMYHBIX TUIIOB, IIOJHBIE W COKpAIIECHHBIC YpPAaBHEHUS pEAKLUN
HMOHHOI'0 OOMEHA, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TU pPEaKLUU UIYT

IO KOHIIa

1.8

1.9

CdopmMupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKLMH, MOATBEPIKIAIOLINE
KAueCTBEHHBI  COCTaB  pa3iIUYHbIX HEOPraHWYECKHX  BEIIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM HOHBI, HMPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHMYECKUX BEILECTB
CdopmMupoBaHHOCTh YMEHMM PpacCKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuin IIOCPEJICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

CpopMHUpPOBAaHHOCT, yMEHHH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHYECKOU pCaKkiuun OT pa3JIMIHbIX (I)aKTOpOB

1.11

2.1

CpopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACUCTBUS

(mpunnun Jle Hlatense)
OO01mas u HeopraHu4yecKkasi XUMHUs

CdhopMupoBaHHOCTh yMEHHUI packpeiBaTh cMbica [lepuonndeckoro
3aKOHa JN. Menneneena u JIEMOHCTPHUPOBATH €ero

CUCTEMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIII

2.2

CdopmupoBaHHOCTh YMEHUHN XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKMX di1eMeHTOB |—4 mnepuonos llepnoanueckoit
cuctemMbl xuMuueckux snemeHToB J[.MI. MeHneneeBa, HCHOJb3ys
MOHATHA «S-, P-, O-27€KTpOHHBIE OpPOWUTAN», «IHEPreTUYCCKUE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYCCKUX 3JICMCHTOB MU HX COC[[HHGHPIIZ o nepuoaamM MU rpymmam

[Tepuonuueckoit cucrembl xumuieckux 3aeMenToB J[.M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEILIECTB PA3IMYHbBIX KJIACCOB,

MOATBEPXKIaTh  CYIIECTBOBAHWE  TCHETHYECKOM  CBS3M  MEXKIY




HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

ChopMUpOBaHHOCTH ~ YMEHHMH  YCTAHAaBIMBAaTh  IPUHAAJICKHOCTH
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymme) coenuHEHUN (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

CchopMupoBaHHOCTb YMEHUH HCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui CcOCTaBleHHS (OPMYJT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknwmii, cucrematrueckyto Homenknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUak, rameéHas W3BeCTb, HeEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBaThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TCHETUYCCKOM  CBS3M  MEXKAY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMONIBIO  ypaBHCHHU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

CchopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOIHATE XUMUYECKUH
SKCIIEPUMEHT (pa3lioKeHHE TEepOKCHAa BOAOPOJAa B IMPUCYTCTBUU
KaTaJIn3aToOpa, ONPENEICHUE CPEeAbl PACTBOPOB BELIECTB C ITOMOIIBIO
YHHUBEPCAJIbHOIO HHAMKATOpPA, BIHMSIHHME pa3IM4YHBIX (AKTOPOB Ha
CKOpOCTh ~XHMHYECKON peakiuH, peakuud HOHHOro oOMeHa,
KauecTBEHHbIE PeaKUu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH AaMMOHMS, PEIICHHE SKCHEPUMEHTAIBHBIX 33/1ad II0 TeMaM
«Metamibl» u «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpAIIeHWH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
00opyoBaHuEM; MIPEACTABIATh pe3ynbTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

pCaKLII/Iﬁ )51 (I)OpMyanOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

2.9

ChopMHUpOBAaHHOCT, YMEHUW COONIOATh TMpaBWa IOJB30BAHUS
XUMHYECKON TOCynoil M 1mabopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKTepU30BaTh XUMHYECKUE
MPOLIECCHI, JISKAIIUE B OCHOBE MPOMBILIUICHHOTO MOJyYEHUs CepHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMUPOBAHHOCTH MPEACTABICHUI 00
06H_II/IX HAayYHBIX npuHIUIIax )41 3KOJIOTHUYECKUX Hp06neMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA




XUMHUS U KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMHUpPOBAHHOCTh TPEJACTABICHUNH O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHH B TO3HAHUHU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS M KYJIbTYPBI
JAUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOU s
pelleHrs NPaKTHUYECKUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XMMUYECKYI0 HMH(OpMaIuio, MOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

CpopMHUpOBAaHHOCT, yMEHUW COOJIIOJATh TIPAaBWJIA JKOJIOTHUYECKH
1enecoo0pa3Horo MoBeNEHUsS B OBITY M TPYAOBOH NEATEIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAKOLIEH NPUPOJHOU

cpebl

3.4

Oco3HaBaTh ONACHOCTb  BO3JEHUCTBHS HAa JKUBBIE OPraHU3MBbI
OIpEeACIEHHBIX BELECTB, TOHUMast cMblca nokasarens 11K, noscHaTs
Ha MprMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS UX BPEIHOIO

BOSI[GP'ICTBI/ISI Ha OpraHus3M 4CJIOBCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAaHUEM TMOHSITHUS «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOILICHHH Ta30B MPH XUMHUYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMH BEIIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHUA SHCPTIUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

11

1.2

[IpenMer oprannueckoil XUMHU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
MOJIyY€HUU HOBBIX BELIECTB M MaTepHasioB. Teopus CTPOEHUsI OPraHUYECKUX
coenuneHnit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

CtpykrypHble (HOpMYIBl OpraHHYeCcKHX BemecTB. ['oMmonorus, uzomepus.
XUMHYEeCKasl CBS3bL B OpPraHu4€CKUX COCIMHCHUAX — OJHMHAPHBIC W KPATHBLIC

cBs3u. [Ipencrasienne o kiaccuukanuu OpraHuyeCKUX BEIECTB

1.3

2.1

Homenkmarypa ~ opraHuueckux  COeAMHEHUM  (cUCTeMaTHueckas) |
TPUBUAIIbHBIE HAa3BaHUS BAXHEHUIINX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0poasI

ATKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psan. MeraH W dTaH —
HpoCTelIINe MPEJCTABUTENN ANKaHOB: (PU3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMeUIeHHs] M TOPEHUs), HaXOXKICHHE B INPHUPOAE, MOJIIyu€HUE M

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUJIEH U HPOMHIEH —
HpoCTelIINe MPEICTABUTENN AIKEHOB: (PU3MYECKHEe U XMMHYECKHE CBOICTBA
(peakMM THJIPUPOBAHUS, TaJOTEHUPOBAHUSA, TUApATALUU, OKUCIECHUS W
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimme
XUMHYECKHE CBOIICTBa (peakiust MOJIMMEPHU3AITUN ). [Tonyuenune

CHHTETUYECKOI0 KayuyyKa U PE3UHBI

2.4

2.5

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psifl. ALETHIIEH
— MPOCTEUIIMHA TNpeICTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (pu3HuecKkue u
XUMHUYECKHE CBOWCTBa  (peakuud THJIPUPOBAHUS, TaJlOTCHUPOBAHUS,

TUpaTalu, TOPeHHs ), TOTy4YeHUE U IPUMEHEHHE

Apenbl. benson: cocta, cTpoeHue, (HU3NUECKHE M XUMHUECKHE CBONCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tomnyon: cocraB, crpoeHue, (pu3ndeckue U XMMHUYECKHE CBOWCTBA (peakuuu

raJIOTEHUPOBAHUSI U HUTPOBAHUSA), MTOJIyY€HUE U IIPUMEHEHHE. TOKCUYHOCTh




apeHoB. ['eHeTHuecKkas CBSI3b MEX]y YIJIEBOJOPOJAMHU, NPUHALIESKAILUMU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YINIEBOLOPOAOB. I[IpupoaHslli ra3 W IOIYTHBIE
HedTsabIe ra3pl. Hed1h u €€ npoucxoxknenue. CriocoOsl mepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHUM, KaTaauTHUuecKuil), nuponus. IIpoaykTsl
nepepaboTku He(pTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KamMeHHbIil yroib 1 mpoyKThl €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeTaHOI M 3TaHOI: CTPOEHUE,
¢u3nyeckue U XUMHUYECKHE CBOWMCTBA (pEeakLMU C aKTUBHBIMU METallJIaMH,
rajloreHOBOJIOPOJIaMH, TOpEeHME), NMpUMeHeHHe. BogopoaHble CBSI3M MEXAy
MOJIEKYyJaMH CIIUPTOB. JleliCTBHE METaHOJIA M 3TAHOJIA HA OPraHU3M 4YelIOBEKa.
MHoOroaToMHbl€  CIUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢u3nyeckne M XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaKklysi HA MHOTOaTOMHbIe cUpThl). JleiicTBue Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/IC rIMOepruHa U OTUJIICHTJTIMKOJIA

@DeHOoM:  CTPOSHHE MOJICKYJbl, (PU3WYSCKUE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts denona. [Ipumenenue penona

3.3

Anpaeruapl U KeToHbl. DopMmanpleruji, aueTalbJeruji: CTPOCHHUE,
¢usznueckue M XUMHYECKHE  CBOHCTBAa  (peakUuu  OKHCIEHUS WU

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKHI/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE IIPEJIENbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHasi U YKCyCHast
KHCJIOTBI: CTpOEHHE, (PU3MUECKUE U XUMHUECKHE CBOMCTBA (CBOMCTBA, o0IIMe
JUI KJjlacca KUCIOT, pPeakuus STepU(HKaIMK), MOJydyeHHEe U IPUMEHEHUE.
CreapuiHOBass M OJIEMHOBAas KHUCJIOThl Kak MPEACTaBUTEIN  BBICIIHUX
KapOOHOBBIX KHUCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HX

MOIOIIeE NEHCTBUE

3.5

3.6

Crnoxuble 3(QuUpBl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. [maponus
CIOXHBIX  3¢upoB. Kupel. I'maponus xupos. IlpumeHeHue KupOB.

buonornueckas poJib JKHPOB

YrneBoapl:  cocTaB, KIacCH(pUKalus  YrIeBoAOB  (MOHO-, TU- U
noyimcaxapuael). [JIOKo3a — TIPOCTEHIINI MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUUYECKHUE CBOMCTBA (B3aMMOICHCTBHE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctaHOBIIEHHE, OPOKEHHE TIIFOKO3bI), HAXOXKACHUE B TIPUPO/IE,
npuMeHeHue, Ouosorudeckas poib. PortocwHTe3. DpykTo3a Kak H30MEp

rmoko3bl. Kpaxman u nesutonosa Kak HpupojHble moiumepbl. CTpoeHue




Kpaxmajia U LCJUIIOJIO3bI. du3znueckue U XMMHYSCKHE CBOMCTBA Kpaxmajia

(ruapoinn3, KaueCTBEHHAs peaklys ¢ UOJIOM)

A30Tcoz[ep>1<a1une OpTraHU4Y€CKUC COCANHEHUA

4.1

4.2

AMMHOKHCIIOTHI KaK aM(l)OTepHHe OpTraHU4Y€CKUC COCAUHCHMU. dusnyeckue u
XMMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IIpuMeEpe FJ'II/II_[I/IHa). buonornueckoe

3Ha4YeHUE aMUHOKUCIOT. IlenTuasl
benkn Kak npUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OeiaxoB. XMMHUYECKHE CBOICTBA OEIKOB:

THJIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIMK Ha OCIKH

BbICOKOMONIEKYIISIPHBIE COCIMHEHUS

5.1

5.2

OCHOBHBIC TOHATHS XHUMHUHU BBICOKOMOIJICKYJIAPHBIX COGI[PIHGHI/IﬁZ MOHOMCD,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEepu3aluu, CpCaHsas
MOJICKYJIApHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYIISIPHBIX

COGI{I/IHCHI/Iﬁ — nNoJIMMEpur3alAa U NOJIMKOHACHCAIA

OKCIEpUMEHTAJIBHBIE METOJABl M3y4EHHUS BEIIECTB W UX IPEBPALLECHUM:
O3HAKOMJIEHHE C o0Opa3llaMd TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETUYECKOro KayuyKa U pe3UHbI

11 KUIIACC

Kon
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1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

XUMUYEeCKU 3neMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
00oJi0uKa. DHEPreTHUYecKre YpoBHU, MOAYPOBHU. ATOMHBIE OpOUTaNy, S-, p-,
d-anemeHTbl. OCOOCHHOCTH paCIpeNeNiCHHusT JJIEKTPOHOB MO OpOHTANISIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOHPUTyparus

aTOMOB

Ilepuognueckuii 3akoH u Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB
JA.U. MenpgeneeBa. Cpsi3p nepuoauueckoro 3akoHa u Ilepuogmueckoit
CHUCTEeMBbI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuei
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XHMHUYECKHUX
9JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BELIECTB 110 IPYIIaM U

nepuoaaM. 3Ha4eHUE TEPUOTUIECKOTO 3aKOHA B Pa3BUTUH HAYKH
Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3HM

(xoBaJIeHTHasl HEMOJIApHAs W TMOJIApHasi, MOHHas, MeTajndeckas). MoHBI:

KAaTHOHBI M aHHOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU




cBs13U1 (OOMEHHBIN U JOHOPHO-AKLENTOPHbIN). BogoponHas cBs3b
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BanentHocts. DnekTpooTpunateabHOCTh. CTENEeHb OKUCIEHUS

1.5

BemectBa  MONEKYISpPHOrO ¥ HEMOJICKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA  COCTaBa BEIIECTBA. [WIIBI  KPUCTAUIMYECKHX  PEIIETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THINA KPUCTAUIMYECKOH pEIIETKH.
ITonsaTtue o AUCTICPCHBIX CHUCTCMaAXx. Uctunnnie un KOJUIOMAHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

1.10

Xumudeckas — peaknusa. Knaccudukamuss — XUMHYECKUX — peakiuid B
HEOPraHUYeCKOW W OPraHWYeCKOW XUMHUHU. 3aKOH COXPAHEHHS MAacChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUU IMPU XUMUUYECKUX

peakuusax
CkopocTb peakiyu, e€ 3aBUCUMOCTb OT Pa3UYHbIX (PAaKTOPOB

O6paTI/IMI>Ie PCaKIu. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAKOIIHNEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense
OnexrponauTnyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, MienoudHas. Peakuun

HOHHOT0 OOMEHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcakuuu

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl.  [lomoxenne HemeramnoB B llepuoaudeckon  cucreme
xumuueckux sneMeHnToB J[.W. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckre CBOWCTBAa HEMETAUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajOre€HOB, CEphI, a30Ta,
dbochopa, yraepoma U KpeMHHMs) U HX COEAUHEHMH (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [Ipumenenue

Ba)KHEHUIIIMX HEMETAIIJIOB U MX COCIUHEHUI

Merauel. [lonoxenue MmeramnoB B Ilepuonnueckoil cucreMe XMMHUYECKHUX
anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
obonouek atomMoB MeTauioB. OOmue ¢GU3NUECKHe CBOWCTBA METAJIOB.

CraBbl METAILIIOB. BHCKTPOXI/IMI/I‘-IGCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MCETAJIJIOB

2.4

XWMHYECKHUE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, KalaWi, KaJIbIIHM,
Mar"uii, aJlOMUHUHN, [IMHK, XPOM, Kelle30, Mellb) U UX coenuHeHuid. Oome

CIIOCOOBI MOJIY4YCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAIJIOB B 6I>ITy U TCXHHUKE




2.5

I'enetnueckas CBA3b HCOPTraHN4YCCKUX  BCLICCTB, MNPUHALICKAINUX K

Pa3JIMIHBIM KjlaCCaM

XUMUS U )KA3HD

3.1

3.2

3.3

Pons xumun B oOecrieueHUH 3KOJIOTHYECKOM, SHEPIeTHYECKON W IMHIECBOU
0€30IacCHOCTH, pPa3BUTHM MEIUIMHBL. [lOHATHE O HAyYHBIX MeETOAax

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I

IIpencraBnenus o0 OOWMX HAy4HBIX MPUHLMIIAX  [POMBIIUICHHOTO
IIOJIyYEHUSI BaXKHEUIINX BellecTB. UenoBek B MUPE BEUIECTB U MATEPUAIIOB:
BAKHEUILINE CTPOMUTENIbHBIE MAaTepUajbl, KOHCTPYKLMOHHBIE MAaTEepHUabl,
KpPacKH, CTEKJIO, KepaMHKa, MaTepUaibl Ui 3JICKTPOHUKU, HAHOMATEPUAIIbl,
OpraHUYecKue U MUHEpaJIbHbIe yI00pEeHUs

XUMHS MU 30pPOBbE YEJIOBEKA: IPAaBWIA HCIOJIB30BAHUSA JIEKAPCTBEHHBIX

InpcIiapaToB, IIpaBUJIad 0€30IIacCHOTO HCIIOIL30BaHUS IpcIriapaToB OBITOBOH

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU

IIpoBepsiemblie Ha EI'D mo xumuu TpedoBaHusA

K pe3yJIbTATaM OCBOEHHsI OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl

cpeaHero oouero o0pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K MMPEIMETHBIM pe3yabTaTaM OCBOCHUS
MIPOBEPSIEMOT0 | OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO 00IIET0 00pa3oBaHUS
TpeOoBaHUs
1 Brnanenue cuctemoil XMMUYECKUX 3HAHUM, KOTOpask BKJIIOYAET:
1.1 OCHOBOIIOJIATAIOIINE TOHATUA (XUMUUYECKHH JJIEMEHT, aTOM, H30TOIIbI,

ANIEKTPOHHAsI 000JI0YKa aToma, S-, P-, O-2JIeKTPOHHBIE OpOHTAN aTOMOB,
OCHOBHOE M BO30YKIEHHOE COCTOSSHHME€ aTOMa, HOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
CcB3b (O~ wum T-CBA3b,  kpaTHbIE CBSI3M), TUOpUAM3ALUS ATOMHBIX
opbutanelf, KpHCTaJIMUecKas pelieTka, MoOJib, MOJSIpHas Macca,
MOJIIpHBIA 00bEM, MOJIIpHAs KOHIEHTpalusl, pPacTBOPbl (MCTUHHBIE,
JMCIIEPCHBIE  CHUCTEMBI), KPHCTAIOTHAPAThI, YIJIEPOJHBIH  CKelerT,
GyHKIMOHAIbHAS TpYyIIa, paguKkai, HU30Mephl, CTPYKTypHas (opmyna,
u3oMepust (CTpyKTypHas, reoMeTpudeckas (IMc-, TpaHCHU30Mepus),
TOMOJIOTUYECKUN  psii, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- U
a30Tco/epKalllie COEJUHEHHUs, OMOJIOTHUYECKH AaKTHUBHBIE BEIECTBA
(yrneBoabl, KUpbI, O€IKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCMHEHUS, KPEKUHI, PHPOPMUHT,  THUIIBI
XUMHYECKMX peakuuil (OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE, JK30- U
HHJIOTEPMHUYECKHE, PEaKIMd HMOHHOTO OOMEHa, TOMO- M TeTepOTeHHBIE,




o0patumMble U HEOOpaTUMBIE), PACTBOP, AJICKTPOJIMTHI, HEIICKTPOJIHTHI,
AIIEKTPOJIUTUYECKAS JAUCCOIUAINS, CTEICHb UCCOLMAIUN, OKHUCIIUTENb,
BOCCTAHOBUTEIIb,  JJICKTPOJIU3, CKOPOCTh  XHUMHYECKOH  pEaKIHH,
XUMHUYECKOE PAaBHOBECHUE)

1.2

TEOPHUH U 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOCHUS OPTaHMYECKUX BEIECTB
AM. byraepoBa, TeopHs  DJIEKTPOJIUTUYECKOM  JHCCOILMALIUM,
[lepuonunueckuit 3axkon /.M. MenneneeBa, 3aKOH COXPaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHH, MHUPOBO33PEHUECKUE
3HAHUS, JISKAIME B OCHOBE MOHMMAaHUS MPUYUHHOCTA U CHUCTEMHOCTH
XUMHUYECKHX SBJICHUH, COBpEMEHHbIE IMPEACTABICHUS O CTPOCHHUH
BEII[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpeaACTaBJICHUA 0 MCXaHUu3Max XUMHUYCCKUX peaKuHﬁ,
TCPMOAUMHAMHNYCCKHUX U KHHCTUYCCKHUX 3daKOHOMCPHOCTAX HMX IMPOTCKAHHUA,
0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX
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(dakToIOTUYECKHEe CBEIEHUS O CBOMCTBaX, COCTaBe, NOJYYCHUU H
0e30macHOM  WCTOJB30BAaHMHM  BAKHEHIIMX  HEOPraHUYECKUX  H
OpPraHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAEATEIHLHOCTH YEJIOBEKa

1.5

oOuiye Hay4yHble HNPUHLMIBI XMUMHUYECKOTO IPOM3BOJCTBA (Ha IMpUMEpE
IPOU3BOJICTBA CEPHOW KHUCIOTHI, aMMHaKa, METAaHOJIa, HepepadOTKU
HePTH)

CdopMHpOBaHHOCTH YMEHUH BBISBIISTH:

2.1

XAapPaKTCPHBIC MMPU3HAKU U B3aUMOCBA3b NU3YYCHHBIX HOHﬂTHﬁ, IPUMCHATH
COOTBCTCTBYHOIIHUEC TIIOHATHUA TIpU OIMCAHWU CTPOCHUA U CBOICTB
HEOPTaHUYCCKUX U OPTraHNYCCKUX BCIICCTB U UX HpCBpaIIICHI/Iﬁ

2.2

B3aMMOCBS3b XMMHMUYECKUX 3HAHUN C TOHATUSMH U TPEICTaBICHUSIMHU
JIPYTUX TPEAMETOB JJIsi 00Jie€ OCO3HAHHOTO TMOHUMAHHS U OOBICHEHHS
CYIIHOCTH MaTE€pHaIbHOTO €IMHCTBA MUPA

C(l)OpMI/IpOBaHHOCTB YMCEHHA UCIIOJIB30BATh:

3.1

HAaUMEHOBAHUS XHWMHUYECKUX COCIMHEHUH MEXIYHApOJHOIO COHO3a
TeopeTquCKOfI 158 HpHKHaHHOﬁ XUMHUHU U TpI/IBPIaJILHBIe Ha3BaHHUsA BCIICCTB,
OTHOCSIIUXCA K M3YYEHHBIM KJIACCaAM OPraHUYECKUX M HEOPraHUYECKUX
COEeTUHEHNN

3.2

XUMHYECKYI0O CHUMBOJIUKY JMJIi COCTaBJ€HUS (GOpMYyJT HEOPraHWYECKUX
BELIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTBIX, COKPALLEHHBIX U
CKEJIETHBIX ) (DOPMYJI OpraHMYECKHUX BEIIECTB

CdhopMHUpPOBaHHOCTH YMEHUS KIIACCU(DUITMPOBATD:

4.1

HEOpPraHWYEeCKUEe BEIIECTBA, CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUSA U
KPUTEPHH IS KJIacCU(UKAIINHN N3Y9aeMbIX XUMHUYECKIX 00BEKTOB

4.2

OpraHHU4YC€CKUC BCUICCTBA, CAMOCTOSATCIBHO BI:I6I/IpaTL OCHOBaHHUA H




KpUTCpUU AJIA KJ'IaCCI/I(l)I/IKaHI/II/I HN3y4aCMbIX XUMHNYCCKHX 00BEKTOB

4.3

10 PA3JIMYHBIM IpH3HAKaM (YUCIy M COCTaBy PEarupyrolluxX BEIIECTB,
TerioBoMy 3(G(dEeKTy peakiuu, HW3MEHCHHIO CTCICHEH OKUCICHUS
AJIEMEHTOB, OOPATHMOCTH PEaKIINH, YIACTHIO KaTajau3aropa)

ChopMHUPOBAaHHOCT, YMEHHSI XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30YK/IEHHOM COCTOSHHUHM) M MOHOB XMMHYECKUX
aneMeHToB 1 - 4 nepuonoB Ilepuonuueckoit cuctemsl .M. MenneneeBa u
WX BaJCHTHBIC BO3MOXKHOCTH, MCIIOJIB3YS TOHATHS S-, P-, d-3JIEKTPOHHBIC
opOuTaIH, SHEPTETUIYECKUE YPOBHU

ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MMM COEJUHEHHH IO
[IepUOJIaM U rpymnmam

ChopMupOBaHHOCTb YMEHHSI COCTABIATh YPAaBHEHUS XUMHUYECKUX
peaKIUi U pacKpbIBaTh UX CYIIHOCTB:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ MMOCpCACTBOM COCTABJICHUA
QJICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

7.2

YpaBHEHUS pPEaKLMUl pa3JIMYHBIX THUIIOB; IIOJHBIE W COKPALICHHbBIC
yYpaBHEHUS peakluii HOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IPU KOTOPHIX
ATU PEAKIUU UIYT 10 KOHIA

7.3

peakuuii THUIpOJM3a, peakuui KOMIUIEKCOooOpa3oBaHUs (Ha HpUMepe
TUPOKCOKOMILIIEKCOB IIMHKA M aTFOMUHUS)

C(l)OpMI/IpOBaHHOCTB YMCHHUA ITOATBECPKAATL:

8.1

Ha KOHKPETHBIX IIPUMEpPAX XapakTep 3aBUCUMOCTH PEaKLIUOHHOU
CIIOCOOHOCTH OpPraHMYeCKHX COEAUHEHHH OT KpaTHOCTH U THMA
KOBQJIEHTHOM CBsi3u (O~ u T-CBA3H) B3ayMHOIrO BJIMSHUS aTOMOB U IPYIIII
aTOMOB B MOJIEKYJIaX, a TaK)Ke OT OCOOEHHOCTEH peanu3aly pa3IndHbIX
MEXaHU3MOB IPOTEKAHUS pPEeaKIUN

8.2

XapakTepHble XUMHUYECKHE CBOWMCTBA BELIECTB COOTBETCTBYIOIMMU
SKCHEPUMEHTaMH U 3aIIACAMH YPaBHEHUH XMUMHUYECKUX PEAKIINN

CdopMupoBaHHOCTh YMEHHS XapaKTE€pH30BaThb COCTaB W BaKHeEiIne
CBOMCTBA BEIIECTB, IMPUHAMICKAIIMX K ONPEIEICHHBIM KjaccaM H
rpynmnam CoeMHEHUN (TPOCThble BEIIEeCTBA, OKCUABI, TUAPOKCUIbI, COJH;
YIJIEBOAOPOABI, IPOCThIE 3PUPHI, CIUPTHI, (PEHOIBI, albAETH/IbI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CJOKHBIE S(QUPbI, >KUPbI, YIJIEBOIbI, AMHUHBI,
AMUHOKUCIIOTBI, OETTKHN)
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ChopMupoBaHHOCTH YMEHHSI TMPOBOAMTH PACUYETHl IO XUMUYECKUM
dopMynaM W YpaBHEHUSM XUMHUYECKHUX pPEaKIUH C HCIOJIh30BAHUEM
(U3NUECKUX BETUYNH:

10.1

Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIH OJTHO U3




UCXOJHBIX BELIECTB JaHO B BHJIE PAacTBOpa C OMPEJCIIEHHON MaccoBOM
JIOJIEH paCTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOW MJIM 00BEMHOM J0JIH, BBIXO/1a MPOAYKTA PEaKIIH

10.3

TEIIOBOTO AP deKTa peaKiuit

10.4

00BEMHEIX OTHOIICHUI Ira30B

10.5

M0 HAaXOXKICHUIO XUMUYIECKOM (DOPMYITBI BEIIeCTBa

11

Bianenne cucremMol 3HaHMM O METOJAX HAyYHOI'O IO3HAHUS SIBICHUU
IPUPOIbI, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaX M YMEHHME NPUMEHSATh
9TH 3HAHUS HIPU DKCIEPUMEHTAIBHOM HCCIIEJOBAaHUM BEILECTB U JUIS
OOBSICHEHUS! XMMUYECKHUX SBJICHUH, MMEIOLUIMX MECTO B HPUPOJE,
IPAKTUYECKOHN JEATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU

12

CdopMupoOBaHHOCTh YMEHHS TMPUMEHATH (UCMOJIB30BaTh) 3HAHHUS O
COCTaB€ U CBOMCTBaxX BEIIECTB JUIsI AKCHEPUMEHTAJIbHON IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW MPOTEKAaHUS XUMHUYECKUX
peakuMii ¥ TOPOrHO3UPOBAHMSI BO3MOXKHOCTEH HX OCYILIECTBJICHMUS,
CUCTEMHbIE XMMHYECKHE 3HAHHs i1 OOBSICHEHUS U TMPOTHO3UPOBAHUS
ABJICHUM, HMMEIOIIMX €CTECTBEHHOHAYYHYIO NpPUPONY; MJs HPHUHITHUS
TPaMOTHBIX PEIICHHI MPOOJIeM B CUTYaIUAX, CBI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh yMEHHs IUIAHUPOBATh W IPOBOAUTH XMMHUYECKUH
OKCIIEPUMEHT (MOJTyYEeHHE W H3YUYEHHE CBOMCTB HEOPTraHUYECKHX U
OpPraHMYECKHUX  BEUIECTB, KAueCTBEHHBbIE pEaKUUU  YIJIEBOAOPOI0OB
pa3IMYHBIX KJIACCOB M KHCIOPOACOAEPIKAIINX OPraHUYECKHX BEIIECTB,
peleHne HKCIepUMEHTAIbHBIX 33Jay M0 PACIO3HABAHUIO HEOPTaHUYECKUX
U OpraHMYecKHX BEIIECTB) C COOJIOJEHHEM NpaBUJI 0€30IacHOro
oOpamieHuss ¢  BelecTBaMM U Ja0OpaTOpPHBIM  0OOPYAOBaHHEM;
(bopMyIHpOBaTh 1ENTU MCCIIEIOBAHUS; MIPEICTABIIATE B PA3IUIHON Gopme
pe3yibTaThl  AKCIEPUMEHTAa, aHAJIW3UPOBAaTh M OLEHUBAThb  UX
JIOCTOBEPHOCTD

14

ChopMHUpPOBAaHHOCT, YMEHHS OCYIIECTBIIATH II€JICHANIPABICHHBIN TOUCK
XMUMHUYECKON WH(POPMAIMU B pa3IMYHBIX HCTOYHUKAX (Hay4Has ¥ y4eOHO-
Hay4Has JIMTeparypa, CpeJcTBa MaccoBoil HHpOpMaIuu, ceth VIHTEpHET 1
Jpyrue), KPUTUYECKH aHAIM3UPOBAaTh XUMHYECKYI0 HH(OpPMAIHIO,
nepepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHUH C IOCTABJICHHOW
yueOHoil 3aaueit

15

ChopMupoBaHHOCT ~ YMEHHS  IPOTHO3UPOBATh, AHATU3UPOBATH U
OIICHWBAaTh WH(OOPMAIMIO C TO3UIMH DKOJOTHYECKOM Oe30MmacHOCTH
MOCJEICTBUM OBITOBOM M TPOHM3BOJCTBEHHOM NESITEIBHOCTH 4YeNOBEKa,
CBA3aHHOM C TmepepaboTKON BemecTB; CGHOPMUPOBAHHOCTh YMEHUMN
OCO3HaBaTh ONACHOCTH BO3ACHCTBHSI HA KUBbIE OPraHU3Mbl OIIPEIEIEHHBIX
BEIIECTB, IIOHMUMAas CMBICA TIOKa3aTelsd MpeAeTbHOM JIOMyCTUMOM
KOHLCHTpAlu, W TMOACHATL Ha IMIpUMCpax CII0COOBI YMCHBIICHUSA H
MPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UeIOBeKa




IlepeyeHb 371eMeHTOB co/lepkaHus, NpoBepsieMbIX HA EI'D mo xummun

Kon

[IpoBepsiemMblil 3J1eMEHT coaep KaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMEHHasi MOJIeb CTPOCHHUsI aroma. PacmpeneneHue
AIIEKTPOHOB IO SHEPreTHYecKMM ypoBHAM. Kiaccupukanmss XHMHYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTHYECKUX YPOBHEH aToMoB (s-, p-, d-
aneMeHToB). OCHOBHOE M BO30YXKJICHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas
KOH(Hrypamus aroMa. BaeHTHBIE JIEKTPOHBI

1.2

[Tepuonuueckass cucrtema xumudeckux a3nemMeHToB J[.M. Menneneesa.
®usnueckuit cmbici llepuognueckoro 3akona .M. MenneneeBa. IlpuunHbl u
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB DJJIEMEHTOB M HMX COCIUHEHUH IO
nepuojiaM W TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTHIX
BEILIECTB, BOJIOPOJIHBIX COCAMHEHUM, BBICIIIMX OKCHUJIOB U THIPOKCHJIOB

13

BaneHTHOCTb. :‘)HGKTpOOTpI/IHaTeJILHOCTB. CreneHb OKHCIICHUS

14

Bunpl xuMuyeckoil cBsi3u (KOBaJIEHTHAsl, HOHHAs, METAJUIMYECKasi, BOJAOPOIHAs)
U MEXaHMU3MBI ee 00pazoBaHus. MexXMoneKyspHble B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpO€HHUsA. THmbl KPUCTAIUIMYECKHUX
pemieToK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT TUIA KPUCTAIUIMUECKON pEeLIeTKU

1.5

Xumunueckass — peakuus.  Kiaccudukanus — XMMHYECKMX — peakuud B
HEOPraHMYEeCKOM U OpraHM4ecKOl XUMHUHU. 3aKOH COXPAaHEHHUsI MacChl BEIIECTB

1.6

CKopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TenoBbie 3¢ (HeKThl XUMHUYECKUX peakuuil. TepMoXxuMuieckre ypaBHEHUs

1.8

OOpatumblie peakiuu. XHUMHUYECKOoe paBHOBecue. DaKTOphI, BIHAIONIME Ha
COCTOsIHUE XUMHUYECKOro paBHoBecus. [Ipunnun Jle [Ilarense

1.9

SJ'ICKTpOJ'II/ITI/I"ICCKaSI Jucconuranms. CunbHbIE U cla0bie QJICKTPOJIUTHI. Cpena
BOOHBIX pPACTBOPOB BEUICCTB: KHUCIIAA, HeﬁTpaﬂBHaﬂ, mieJa04YHas. CrenecHb
Juccoryanuy. Peakiiyyu HOHHOTO oOmMmeHa

1.10

['unponu3 coneii. MonHoe mpousBeneHue Bojabl. Bogoponusiii mokazatens (pH)
pacTBopa

1.11

Crioco0b! BBIpaKEeHHsI KOHIIEHTPAIUK PACTBOPOB: MACCOBasi J0JIsl pACTBOPEHHOTO
BElIeCTBa, MOJIsIpHas KOHIIEHTpauus. HacellieHHble ¥ HEHachIIEHHBIE
pacTBOpBI, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakunu. [loBeneHne BelecTs B cpeaax ¢
pa3HbIM 3HaUeHneM pH. MeTobl 25IeKTpOHHOTO Oatlanca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH




OCHOBBI HEOPraHUYECKON XUMUH

2.1

KJ'IaCCI/I(bI/IKaI_[I/IH HEOPTraHNYCCKUX COCHHHCHHﬁ. HOMeHKJ'IaTypa HCOPIraHUYCCKHX
BCIICCTB

2.2

XUMHUYECKHUE CBOWMCTBA BAXHEHUIIMX METAUIOB (HATpUM, Kauuil, KaJIbLIHM,
MarHui, aJllOMUHUH, ITUHK, XpOM, Kelie30, MeIb) M HX coeaumHeHuil. OOmue
CIOCOOBI MOJYYEHUSI METAJIJIOB

2.3

XUMHUYECKUE CBOWMCTBA BaXXHEHUIIUX HEMETAUIOB (TaJloT€HOB, CEphl, a30Ta,
dochopa, yriepoma W KpEeMHHS) M HX  COCAUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIIUX KUCIIOT, BOJAOPOIHBIX COSTMHEHUN )

2.4

I'eneTnyeckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAAJICIKAIINX K Pa3JIMYHbIM
KJj1accaM

2.5

I/IIIGHTI/I(bI/IKaI_II/IH HCOPIraHNYCCKUX COCJIMHECHUI. KadgecTBeHHBIE p€aKuuu Ha
HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBEI OpFaHquCKOﬁ XUMHNHU

3.1

OCHOBHBIE TIOJIO)KEHUSI TEOPUU XMMHYECKOTO CTPOEHUS OPraHuyeCcKHX
coenuHeHuit A.M. bytiepoBa. YTriiepoaHbI CKEJIET OPraHUYeCKOW MOJIEKYIIBI.
KpatHocTs xumuyeckoi cBsizu, O- u T-CBA3H, sp3-, sz-, Sp-THOpUIU3AITIT
opOuTasneil aToMOB yTJiepoja. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO
cTpoeHust moJiekyn. ['omonoru. ['omonoruueckuii psaa. Mzomepust u uzoMepsl

3.2

[TonsTe o  QyHkuuoHanbHOM  rpymme.  OpueHTaroHHble A EKTH
3aMECTUTEIIEN

3.3

[IpencraBieHne o KiacCU(pUKalUMU OpraHMYecKux BemecTB. HomeHkmarypa
OpPraHMYECKHUX COEIMHEHUH (cucTemMaTtuyeckas) W TpUBHAJbHbIE Ha3BaHMS
BAKHEUILNX MPEJICTABUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB

3.4

CBoOoHOpa MKadbHBI W HWOHHBIM MexaHu3Mbl peakuuu. [loHsTHe O
Hykieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

3.5

Ankanbl. XMMUYECKHUE CBOMCTBA aJKAaHOB: TAJIOTEHUPOBAHUE, NETUIPUPOBAHUE,
TEPMUYECKOE Pa30KEHHE, KPEKHHI, Hu3oMepusanus, ropenue. [lomyuenue
ankaHoB. [luknoankanel. Crenuduka CBOWCTB NHKIOAIKAHOB C  MajbIM
pasmMepom 1uKIiIa. Peakium npucoeIMHeHUs U PaauKaJIbHOTO 3aMENIEHUS

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: peaklUU MPUCOENUHEHUs (TaloreHUpOBaHUE,
THJIPUPOBAHUE, THAPOTaIOTEHUPOBAHUE, THApATalusi), TOPEHUs, OKUCICHUS U
nonuMepuszanuu. [IpombinieHHble W Ja00paTOpHBIE CIOCOOBI  MOMyYEHUs
AJIKEHOB

3.7

AnkanueHpl. XWMHUUYECKHE CBOWMCTBA QIKAIUEHOB: PEAKIMH TPUCOSTUHEHUS
(ruapupoBaHHe, TaJOTEHUPOBAHUE), TOpPeHHs U ToinuMmepusanuu. [lomyueHue
aJIKaJCHOB

3.8

AnkuHbl. XUMHAYECKHE CBOMCTBA: PEAKIIUM MPHUCOCIUHECHHS (TaJIOTeHUPOBAHHE,




TUAPUPOBAHUE, TUIpaTalds, THAPOTaJIOreHUPOBAHHE) KaK CHOCO0 IMOTy4YeHHs
[IOJIMMEPOB M JIPYTUX MOJE3HBIX MPOAyKTOB. Peakiuu 3amenienus. ['openue
aleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU ISl CBAPKHU U PE3KHU
MmeTaios. [Ipumenenue aneruieHa

3.9

Apenpl. XWMHYECKHE CBOWCTBa O€H30JIa: pPEaKIUH  SIEKTPOGUIHLHOTO
3aMelIeHMs, MpUCOeIUHEHUsl (TUIpPUpPOBaHME, TralloreHupoBaHue). Peakuus
roperusi. OCOOCHHOCTH XMMHYECKHUX CBOWCTB Toiyona. [lomydeHue OeH3oa.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB crupona. [lonumepusanus cTupoa.
Crioco0bI MOTy9eHUs ¥ IPUMEHEHUE apOMATHUECKUX YIIIEBOIOPOIOB

3.10

Cnuptsl.  IlpenenpHble  OJHOATOMHBIE CHMPTHL. XHMMHMUYECKHE CBOWCTBA!
B3aUMOJICIiCTBME €  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS — HaJIMYMS
THJIPOKCOTPYNIBbI, C  TaJOr€HOBOAOPOAAMU  KaK  CIIOCOO  IMOJIy4eHUs
pacTBOpUTEIIEH, BHYTPU- U MEXXMOJIEKYJIIpHAsl AeruapaTanus. Peakuus ropenus.
[Tonydenue »sTaHOna: peakuuss OpOKEHUS TIUIIOKO3bI, THUApATallds STUIICHA.
OTUJICHITIMKOJIb U INIMLEPUH KakK MPEACTABUTENM NPEACIbHBIX MHOTOaTOMHBIX
CIIIPTOB

3.11

®enon. Xumuueckue cBoiicTBa (eHosa (peakuuud C HATpUEM, THUAPOKCUAOM
HaTpus, Opomom). [lonyyenue penona

3.12

Anpleruapl. XMMHUECKUE CBOWCTBA TPEACTbHBIX albJCTHIOB: THIPUPOBAHUC;
KAueCTBCHHBIC pEaKIMU Ha KapOOHWUIBHYIO Tpymiy (peakuus '"cepeOpsiHOTO
3epkana, Bzaumojeicteue ¢ ruapokcuaoM meau (II). Tlomyuenune npenenbHBIX
QIBJICTHJIOB. OKWCIIEHUE CIUPTOB, THApATAIlUs ameTuieHa. AICTOH Kak
Mpe/ICTaBUTENb KeTOHOB. OCOOEHHOCTH PEaKIIui OKUCIICHHS alleTOHa

3.13

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBOMCTBA NPEAEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB MypPaBbUHOMN KHUCIIOTHI.
[TonydyeHue npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHCIIEHUE
AJIKaHOB, AJKEHOB, IIEPBUYHBIX CIHUPTOB, AJIBJIETUAOB. Briciine mpeneibHble U
Hernpe/iebHble KaApOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upbl ¥ kupbl. CHOCOOBI MOJYyYEHHS] CIIOXKHBIX 3(HUPOB.
OO6patumoctp peakiuu dStepuduxanuu. I[IpuMeHeHue CIOXHBIX 3IPUPOB B
NUINEBOH M Tap(pIOMEpHON MPOMBIIIIIEHHOCTU. JKUpBI Kak CIOXKHBIE 3(PHUPHI
[JIMLIEPUHA W BBICHIMX KapOOHOBBIX KHUCIIOT. XHUMHUYECKHE CBONCTBA KHUPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MApOonM3, WM OMBUICHHE, >KHPOB KaK CIOco0
TIIPOMBIIIEHHOTO MOJTyYeHHs cONell BBICIIMX KapOOHOBBIX KUCIOT. MBIIA Kak
COJIM BBICIIUX KapOOHOBBIX KHUCJIOT

3.15

XUMHYECKHE CBOWCTBA TJIIOKO3LI: p€aknun C Yy4d4aCTUEM CIIMPTOBBIX U
QNBJICTUIHON TPYII U MOJOYHOKHCIOe OpokeHue. [IpuMeHeHue TIIOKO3BI, ee
3HA4YCHUE B KU3HEACATEILHOCTH OpraHm3Ma. Jlucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnmuBaromme ¥ = HEBOCCTaHABIWBAIOIIWE AUcaxapuiabl. [ uapomnus
mucaxapuaoB. [lommcaxapuasl: Kpaxmal, rimkoreH. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJIMKOTeHa U IeJUTIoNo3bl. (Du3MyYecKkue CBOWCTBA KpaxMmana U
[EJUTFOJIO3bl. XWMHUYECKHE CBOWMCTBA KpaxMaia: THAPOIN3, KadecTBEHHAs
pcaknusa ¢ MOAO0OM. XUMHYECKHE CBOMCTBA HCJUTIOJIO3BI: TUAPOJIN3, TTOJTYUCHUC
a¢upoB 1emmrono3bel. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,




aIeTaTHBIN IIIEJIK)

3.16

AMHHBI. AMUHBI KaK OpraHUYeCKHe OCHOBAHUS: PEAKIIMU C BOJOW, KHUCIOTaMHU,
peakuusi TOpeHHs. AHUIUMH Kak I[PEACTaBUTEIb apOMATHYECKUX aMHUHOB.
XWMHYECKUE CBOMCTBA AaHWIIMHA: B3aWUMOJICHCTBHE C KHCJIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. [lonydeHue aMMHOB QJIKWIMPOBAHUEM aMMHaka U
BOCCTAHOBJICHUEM HUTPOIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMUHOKHCIOTBI M O€JIKH. AMHHOKHCIOTHI Kak aM(OTEpHbIE OPraHHYECKHUE
coeaunenusi. OCHOBHbIE AMHHOKHCIIOTHI, OOpasyromme Oenku. XHUMHYCCKHE
CBOMCTBaA OEJIKOB: THAPOJIN3, JECHATYpAIlUs, KaueCTBEHHbIE (IIBETHBIC) PCAKIHH
Ha OeKu

3.18

CtpoeHue u CTPyKTypa IOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHUs: Moyiekyd. OCHOBHBIE CHOCOOBI TMOJYYEHHUS BBICOKOMOJIEKYIISPHBIX
COCIMHEHUI: PeaKIMy TOJUMEpH3aIi ¥ TOJUKOHAeH cannu. Kiaccudukanus
BOJIOKOH

3.19

I/II[eHTI/I(bI/IKaI_II/IH OPraHu4YCCKuX coequHeHuii. Pemenue OKCIICPUMCHTAJIbHBIX
3aZla4 Ha pacClioO3HaBaHHUEC OPraHn4CCKNX BCIICCTB

3.20

I'eneTmueckas CBI3b MCKAY KilaCCaMU OPraHU4YCCKUX COGI{I/IHCHI/II;'I

XUMHS U )KU3Hb

4.1

Xumusi B moBceAHEBHOM >xu3HU. IlpaBuna Ge3omacHoi paOOTBI C €IKHUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH, CPEACTBAMH OBITOBOM XUMUU

4.2

XUMUS U 3[I0pOBbE. XUMHS B MEAULIMHE. XUMUS U CEIBCKOE XO3UCTBO. XUMUSA
B MPOMBIIUIEHHOCTH. XUMHSI U SHEPreTUKa: IPUPOTHBINA U MOMYTHBIA HEPTIHON
ra3pl, HMX cocTaB W wucnois3oBanue. CocrtaB HedpTH U ee TmepepadoTKa
(pUpOIHBIE UICTOUHUKH YTIIEBOJOPOJIOB)

4.3

XUMHUS U DKOJNOTHSl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUed Cpenbl U €ro
nocnenctus. Oxpana runpocdepsl, MoUBbl, atMochepsl, Ghaopbl U GayHbl OT
XUMHYECKOro 3arpsi3HeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOIYKTOB.
AJnbTepHATUBHBIE UCTOYHUKHU YHEPTUU

4.4

OO0mre mpeacTaBiIeHUs] 0 TMPOMBIIIUICHHBIX CIOCO0aX MOTYYCHHUS XUMUUYECKHUX
BEILECTB (HAa NpHUMEpPEe MPOU3BOJICTBA aMMMAKA, CEPHOWM KHUCIOTHI). UepHas u
uBetHasgs  Mmetautyprus.  CTeksio W CWIMKaTHasg  MPOMBIIIJIEHHOCTb.
[IpombiniienHass  opranudeckas  xumusa. Celppe A1 OpraHUYECKOM
MPOMBIIIIEHHOCTH

Tumnbl pacyeTHBIX 3a1a4

5.1

PacueTsr Macchl BCIIECTBA HIIU o0beMa Tras3oB IIO HN3BCCTHOMY KOJIMYCCTBY
B€IICCTBA, MaCCC NN OGLCMy OIHOTO U3 YHaCTBYIOIIUX B PCAKIIMH BCIICCTB

5.2

Pacuetsr TermoBoro addexra peakiuu

5.3

PacueTsl 00beMHBIX OTHOIIICHMI Ta30B IIpU XUMHUYCCKUX PEAKIUAX




5.4 PacueTst mMacchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CITU
OJIHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH )

5.5 Pacuersl MaccoBoil mnM 0OBEMHOW J0NM BBIXOAA NPOAYKTA PEAKLHUU OT
TEOPETUUECKH BO3MOXKHOIO

5.6 PacueTsr Macchl (00beMa, KOMYECTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIH OJTHO
M3 BEHIECTB JaHO B BHJIE pPacTBOpa C ONPEACIEHHONM MacCOBOM J0OJEH
pPacTBOPEHHOTO BEIIECTBA

5.7 Pacdyersl ¢ wucnonb3oBaHMEM TMOHATHMH  "MaccoBasg jgosst", '"MoJisipHas

KOHLeHTpauus", "pacTBOPUMOCTD"

5.8 Haxoxnenne MonexkyaspHoi (opMynbl OpraHMYECKOro BeUlecTBa IO €ro
IUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASALIMX B €r0 COCTaB, WIH IO
HPOLYKTaM CTOpaHusd

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

* Xumus; 6azoBwiii ypoBenb , 10 xmacc/ Epemun B.B., Ky3ssmenko H.E.,
Tepennn B.M. u 1p.2022 non penakuwmein Jlynuna B.B. OO6mectBo c
OTPAaHUYCHHOU OTBETCTBEHHOCTBIO «J/[PODA»; AKIHOHEpHOE OOIIECTBO
«31aTeapcTBO «ITpocBemenue»2021r
» Xumus; 0azoBbiii ypoBeHb, 11 kmacc/ Epemun B.B., Kyssmenko H.E.,
Hpo3znoB A.A., u ap 2022r.;non pepakuuei Jlynuna B.B. OOmectBo ¢
OrpaHUYEeHHOW OTBETCTBEHHOCThIO «/PODAY»; AkuuoHepHoe oOIIECTBO
«3narensctBO «lIpocBemienue» 2022r

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
10 KJIACC
1. B momonis abutypuenty. O. C. I'abpuensia, 1. I'. OctpoymoB «Xumus».
[TocoOue misi MIKOJPHUKOB CTapIIMX KIAcCOB M moctynaromux B BY3bL
Ilpoda, MockBa 2018 T.
2. B nomomip abutypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. Auapeesa
«Xumust». [ MIKOJBHUKOB CTapIIMX KJIaccoB U mnocrynawomux B BY3ebL
Teoperuueckue ocHOBBL. Bompocbkl. 3amaun. Tectol. Iloxg penakiueit
npodeccopa P. A. Jluguna 3 — e uzmanue, ucnpasieHHoe. /Ipoda, Mockpa

2021 T.
3. Tabpuensu O.C. Ilporpamma kypca xumuu miaa 8-11 kmaccoB
00111€600pa30BaTEIbHBIX YUPEKICHUM. — M.: Hpoda; 2021

4. Xumusa. 10 kmacc: yueb. nmius obeoOpaszoBaT. opraHu3anuii: 0a30BbII
ypoBeHb / O. C. I'abpuensu, OctpoymoB W.I'., CnankoB C.A. 2-¢ u3a. — M. :
[Ipoceenienue, 2020. - 125 C.
6. Pabouas mporpamma. Xumusa. k YMK O. C. l'abpuensna JlabupuHt. py.



N3narenscTBO "Bako" 2016 T.
7. @enepaqbHOIO0 KOMIIOHEHTa TOCYJApCTBEHHOIO CTaHaapTa OOWIEero
obpazoBanust mo xumuu (Yacte 1. OcHOBHOe oOIee oOpa3oBaHUE) IS
OCHOBHOM 00111€00pa30BaTEeNbHON IIKOJIBI B COOTBETCTBUU C CYIIECTBYIOIIEH
KOHIIEIUEN XUMHUYECKOTO oOpa3oBaHMs.
8. Xumusi B tabmumax 8 — 11 kmaccel. CnpaBouHoe mocobue. ABTOp —
coctaBurenb A. E. HaconoBa 10 — e uzganue, crepeoruntoe. JIpoda, Mockpa
2017 r.
11 KJIACC
1. B momomnis abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «XuMusi».
[locoOue sl WMIKOJBHUKOB CTapIIMX KIAaccoB M mnocrynaromux B BY3bL
Hpoda, MockgBa 2019 r.
2. B nmomomp aburypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. AHgpeeBa
«Xumus». [Ind MKOJPHHUKOB CTapUmIMX KJIACCOB M IOCTynaroumx B BY3bL
Teopernueckue ocHOBbL. Bompocbel. 3amaun. Tectel. Ilog penakuueit
npodeccopa P. A. Jlununa 3 — e uzganue, ucnpasieHHoe. Jpoda, Mocksa

2021 T.
3. Taopuensu O.C. Ilporpamma kypca xumuu i 8-11 kiaccoB
00111e00pa30BaTEIbHBIX YUPEKACHUMN. — M.: Hpoda;

4. Xumus: 6a30BbIi ypoBeHb: 11 kmacc: yue6nuk / O. C. I'abpuensn. — 7-¢
u3n. nepepab. — M. : lpoda, 2020. 223, [1] c¢. un. (Pocculickuii y4eOHHK)

ISBN 978-5-358-16907-4
5. T'abpuensn O.C., Bucko6oitnukoBa H.I1., SmykoBa A.B. Hacronphas
kHura yuurtens. Xumus. 11 wi.: Meroguyeckoe mocooue. — M.: Ipoda;

6. MunuctepctBo oOpa3zoBanust Poccuiickoii ®enepauuu. [Iporpammsr st
o0meoOpazoBaTenbHbIX yupexacHui. Xumus 8 — 11 kmaccel. -3-e¢ u3maHue,

crepeotnniHoe - MockBa; Jlpoda, 2002 r. (ctp. 26 — 37).
7. Pabouast nporpamma. Xumusa k YMK O. C. I'abpuensna JlabupuHT. py.
U3 nareanpcTBO "Bako" 2016 T.

8. denepanbHOr0 KOMIIOHEHTa TIOCYJapCTBEHHOTO CTaHAapTa OOILEero
obpazoBanust o xumuu (Yacte 1. OcHOBHOe oOIee oOpa3oBaHUE) IS
OCHOBHOM 00111€00pa30BaTeIbHON MIKOJIBl B COOTBETCTBUHU C CYLIECTBYIOIIEH
KOHIICTIIIUEH XUMHUYECKOTO oOpa3oBaHMUs.
9. Xumuss B Tabmmmax 8 — 11 kmaccel. CrnpaBodHoe MmocoOue. ABTOp —
coctraButenb A. E. Haconosa 10 — e u3ganue, crepeorurnnoe. poda, Mocksa
2022 T.
HUPPOBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
10 KJIACC

1)bubmmoreka [{OK https://m.edsoo.ru/00ael1750

2) https://resh.edu.ru/subject/29/8/

3) https://interneturok.ru

4) https://sdamgia.ru



https://m.edsoo.ru/00ae1750
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://sdamgia.ru/

11 KJIACC
1)bubnrorexa [{OK https://m.edsoo.ru/00ael750

2) https://resh.edu.ru/subject/29/9/

3) https://interneturok.ru

4) https://skysmart.ru/articles/chemistry/
5) https://www.alto-lab.ru



https://m.edsoo.ru/00ae1750
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/
https://www.alto-lab.ru/
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