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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX OpraHuzauusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®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 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«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, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
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 XUMHUYECKHX peakuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
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 OKCIIEPUMEHTa, COOJIOJCHUEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM TIPUOPUTETAMHU B CUCTEME cpeliHero obmiero odpazoBanus. CeroHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHWN, a (PYHKIMOHAIBHOM T'PAaMOTHOCTHIO, TO €CTh crocobaMu 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:

ananrtanusi o0yJaromMxcsl K yCIOBUSIM JTWHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
PUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAUMBIX [UIsi TPUOOPETEHUsl OIbITa AEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHUYECKOTO COJEPIKAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss YOeXKIEHHOCTH B T'yYMaHUCTUYECKON
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3JIOPOBbIO, a TaKkKe MPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeIMETHON oOnactu «EcTecTBeHHO-HAayYHbIC
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 OBYUYEHUA
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, €€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
MPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHMS, TAJOIEHUPOBAHMS, TUApAaTallUM, OKHUCJIECHHUS 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 OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKHE M XUMHYECKHE 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 CBsSI3b MEXIY YIVIEBOAOPOJAAMH, NPUHAAIEKAIIUMU 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 MPUMEHEHHUE B MPOMBIILIIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

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

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue 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,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

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(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

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

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

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O 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. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

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

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa WM O0OBbEMa ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMum B oOecrieyeHUM IKOJOTUYECKOM, YHEPTreTUUECKON U THUILEeBOM
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoOHSTHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB W MaTEpPUAJIOB: BAKHEUIIME CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO KCIONIb30BAHUS MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK
OOlIMX €eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECINPOBAHUE, UBMEPEHUE, SIBIICHHE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
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: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

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

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

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarouxcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M IMO3HABATEJIbHBIX 3a/1a4, BBIIOJHEHUU
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 XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

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 NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

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

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

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YyHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE€ B PEHICHUM MPaKTUYECKUX 3adad
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 PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

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

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

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

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

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO TMPOTHUBOCTOSITh HWJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI 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 PA3BUTHUM MEIUIUMHBI, OOECIEYEHUH YCIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIu3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTAMH;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

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

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONPEAEATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH KX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh MX B3aWMOCBS3b,



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 JIOTMUECKUE PACCYKICHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJCIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMynupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEeIIbBHOCTH, TMPOSBISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEp>KaHMs, CIPaBOYHbIC TOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW Jis BBINOJHEHUS YYEOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENHFHO BBITIONHEHUS MPENI0OKEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoeKkTa u (HpopMyIHpoBaTh BHIBOJBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTh, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

chOPMHPOBAHHOCTh  TMPEACTABICHUM O XHMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BEpHyTas M COKpalIEHHAas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHNUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

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

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMynl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Taxxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTACJIBHBIX OpPraHUYECKUX BEUIECTB (ITWIIEH, MPONWIEH, AaleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, 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
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYMHHOCTH 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 YMEHHU BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHH,
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 OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAsA, METAJJIMYECKAS ), XapaKTep CPelbl B BOJAHBIX 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 XUMHUYECKHUX 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 llepuoanueckon cucTeMbl XUMHAYECKUX 3iieMeHToB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T€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 peakuuu, U3MEHEHUIO CTENEeHEW OKHUCIIEHHS 3JIEMEHTOB, 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 (npuHuun Jle laTtense);

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 MPOU3BOJICTBA;

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 OOBEMY OJHOTO M3 YYAaCTBYIOLIUX B PEaKIMU
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIO W J1TabOpaTOpPHBIM OOOPYJOBaHUEM, a TaKXKe TMpaBHiIa OOpaIleHUs C
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 Cpedbl PAcTBOPOB BEIIECTB C TMOMOILIBIO 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 OPTaHU3M YEIIOBEKa,

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 3anvucu XMMUYECKUX

dbopmy.
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ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbI€ CIUPTHI: 3TUIICHTIIUKOIIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

23

24

CTCapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHhI, KaK
nNpeACTABUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIU3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponu3, npuMeHeHHUE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBonbl: COCTaB, KJIaCCH(UKAIHSL.
BaskHeiiiie npeacTaBUuTeN : TIH0KO3a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJJIK0JI03a KaK IMTPUPOIHBIC
MMOJIMMEPBI

29

Kontponbnas paboTta mo pazaery
«Kucnopoaconepxaiire opraHuuecKkue
coenuHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1as XxapakTepruCTUKa a30TCOIeP KAIINX
OpPTraHUYECKUX COCTUHECHUM /
Bcepoccuiickas nmpoBepouHas padboTa

31

32

AMUWHBI: METHJIAaMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKNUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHECHUMN 1
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BousiHue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
QITIOMUHUIA) U UX COCIMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojio)keHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TaJIOTEHOB, CEPBI U UX
COE€TMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00ecriedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XUMHUs U 37I0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM

oOpa3oBarteibHOM nMporpammal (10 Kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

ITpoBepsieMble IpeIMETHBIE PE3YJILTAaThl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CpeTHET0 00111ero 00pa3zoBaHus

1

Teopernueckrne OCHOBbI OPraHU4YEeCKOW XUMHUU

11

ChopmupoBaHHOCT TPEACTABICHUNH O XUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIM XHUMHH B TMO3HAHUU SIBICHUN
OpUpOAbl, B (OPMHUPOBAHWHM MBIIUICHUS W KYJIbTYPHl JHMYHOCTH, €€
(GYHKIIMOHATBHOW  IPaMOTHOCTH,  HEOOXOAMMOW AN pelleHus
MPAKTUYECKUX 3a/7ad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOM cperie

1.2

Bnanenune cucteModM XMMWYECKMX 3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATr a0 IINe MOHATHUS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKasl CBA3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJSIpHBIH ~ 00beM,  YIJIEpOAHBIH  CKEnerT,
(byHKIIMOHAITbHAS rpyIma, paaukan, U30MEpHs, H30MEPBHI,
FOMOJIOTUYECKUN  psii, TOMOJIOTH, YIJIEBOJOPOMAbI, KHUCIOPOI- H
a30TcojiepKallue COeAUMHEHMs, OWOJOrMYeCKd AaKTHUBHBIC BEIEeCTBa
(yrneBoabl, Kupbl, O€lKH), MOHOMEp, IOJHUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCAMHEHHUSA); TEOPUHM U  3aKOHBI  (TEOpHs
XUMHUYECKOTO CTPOCHHSI opraHmyeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIWYECKUH S3BIK XUMHH, (HaKTOIOTHYECKHe
CBEJIEHHWs O CBOMCTBax, COCTaBe, TOJYYeHUH U  Oe30macHOM
WCIIOJIb30BaHUH BaXKHEHIIINX HEOPTaHUYECKUX U OPTaHMUYECKUX BEUIECTB B
OBITY M IPAKTHYECKOM JEITEILHOCTH YEJIOBEKa

1.3

ChopmupoBaHHOCTh YMEHUM BBISIBIATH XapaKTEePHbIE MPU3HAKH MOHITHIA,
YCTAHABIMBATH HMX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE
MOHATUS TPU  ONHUCAHUM  COCTaBa, CTPOCHUSA M  IPEBpAILCHUHN
OPraHNYeCKUX COCTMHEHUHN

1.4

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XUMHUYECKYIO CHMBOJIMKY JIJIS
COCTaBJICHHS  MOJEKYISIPHBIX W  CTPYKTYpHBIX  (pa3BEepHYTOH,
COKpalieHHoW) (opMya  OpraHMYECKMX  BEIIECTB M  ypaBHECHHUU
XUMHYECKUX PEaKIUii, M3roTaBIMBaTh MOJEIN MOJEKYI OPraHuYeCKHX
BCIICCTB I HWIUIIOCTpAllMM KX XHUMHYCCKOro H IMPOCTPAHCTBEHHOI'O
CTPOCHHS

1.5

CdhopMupoBaHHOCTD YMEHUH yCTaHaBIIMBaTh IIPUHAJIEKHOCTD
M3YYEHHBIX OPraHMYeCKHX BELIECTB IO HX COCTaBy M CTPOCHHUIO K
OIIpeIeIEHHOMY KJlaccy (IpymIie) COeqUHEHHH (YTIeBOAOPOIbl, KUCIOPO.
U a30TCOJAEPKAINE COCIUHEHMS, BBICOKOMOJEKYISIPHbIE COECIUHEHUs),
JlaBaTh UM Ha3BaHUs 1o cuctematudeckoit HomeHkiaatype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUSI OMPENENATh BHUABI XUMHUYECKOH CBS3U B
OpPraHMYECKUX COSAMHEHUSX (OJUHApPHBIE U KPaTHbIE)




1.6

ChopmupoBaHHOCTh YMEHUSI MPUMEHSTh: MOJOKEHHUS] TEOPUU CTPOCHUS
opranuueckux BeuiectB A.M. BytiepoBa s 0ObsICHEHUS! 3aBUCHMOCTHU
CBOMCTB BELIECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl
BELIECTB

YrneBoaoposl. Kucnopoaconep:xarue u a30TCoIepKaIIne
OpraHuyecKkue coequHeHus. BrICOKOMOIEKYIspHbIE COSTUHEHUS

2.1

ChopmupoBaHHOCTE yMEHUW NPUBOAWTHL TpPUBHAJIbHBIE Ha3BaHUS
OTJIETIbHBIX OPTraHMYECKUX BEIIECTB (ATUJICH, NPOIUJICH, AalleTUJICH,
STWICHIJIMKOJb, TJIHLIEPUH, (eHod, QopMalbIeTru, aleTaabIerus,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJOTa, OJEHMHOBash  KHUCJIOTA,
CTeapuHOBas KUCIIOTA, III0K03a, PPYyKTO3a, KpaxMal, [EeJITI0I03a, [IUIKH)

2.2

CpopMUpPOBAaHHOCT, yYMEHUN  XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
(¢u3MYecKue M XHMMHYECKHE CBOWCTBA THIMYHBIX IPEACTABUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 93TaH, STHUJICH,
MpOMNWJeH, aneTuieH, OyramueH-1,3, wmeruwnOyraguen-1,3, Oenzodn,
METaHOJI, JTaHOJ, ATWICHTJIUKOIb, TIUIEPUH, (DEHON, areTambIaeru,
MypaBbUHAasE W YKCYCHas KHCJIOTHI, TIJIIOKO3a, KpaxMmal, IeJUIi003a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopMHpOBAaHHOCTh YMEHMSI WILIIOCTPUPOBATb TI'E€HETHYECKYIO CBSI3b
MEXy TUIIMYHBIMU MIPEICTABUTENSAMH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEUIECTB YPaBHEHUSIMH COOTBETCTBYIOUIMX XHUMHUYECKMX pEaKIHi ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT

2.4

CdopmupoBaHHOCTH yMEHUs XapaKTEepU30BaATh MCTOYHUKH
YTJIEBOJIOPOIHOTO CHIPbsl (He()Th, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX
nepepaboTKU U MPAaKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKu

XUMHUA U KN3Hb. PacueTsl

3.1

CdopmupoBaHHOCTh YMEHHI BIaJleTh CHUCTEMOW 3HaHHI 00 OCHOBHBIX
METOJaX HAYYHOTO TO3HAHUSA, WCIOJIB3YEMBIX B XHUMHH TPH H3Y4YCHUH
BEUIECTB M  XUMHYECKMX  sBJICHHMN  (HaOmoJgeHue, HU3MepeHue,
AKCTIIEPUMEHT, MOJEIMPOBAHNE), MCIOJIb30BaTh CUCTEMHBIE XHMHUYECKHUE
3HAHUS JUISl IPUHATHS PENICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

3.2

ChopMHUpOBAaHHOCT, ~ YMEHUW  COONIOAATH  TpaBWja  TOJIH30BAHUS
XUMHUYECKON TMocynoii W J1abopaTopHbIM 00OpyAOBaHHUEM, a TaKke
ImpaBujia O6paH_[eHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKOHUAMU I10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3

CchopMupOBaHHOCTh YMEHUH IJIAHUPOBATH M BBHIMOJHATH XUMHUYECKUIN
AKCHEPUMEHT (NPEeBpaIlleHHsT OPTaHMYECKUX BEUISCTB NPH HarpeBaHUH,
MOJIYYCHHUC OTHUJICHA U H3YUCHHUC CTO CBOﬁCTB, KauCCTBCHHBIC PCAKIIUU
OpPTaHUYECKUX BEIIECTB, ACHATYpalus OCITKOB MPU HArpeBaHWH, IBETHBIC
peakiuu OenKOB) B COOTBETCTBUU C IPaBHJIAMH TEXHHUKH O€30MaCHOCTH
npu oOpalieHuH C BeHeCTBaMHU W JA0OPAaTOPHBIM O0OOPYIOBAHHEM;
MPEJCTABIATh PE3YJIbTaThl XUMUYECKOTO KCIEPUMEHTa B (opMe 3amucu




YpaBHEHHUI COOTBETCTBYIOIIMX peakiuii U (HOpMyIHpoBaTh BHIBOABI Ha
OCHOBE 3THUX PE3YyJIbTaTOB

3.4

ChopmupoBaHHOCTE YMEHUUN MPOBOJUTH BBIYUCICHHS MO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00beMa, KOJIMYECTBA HCXOJHOIO BEIIECTBA WIIU
MPOJIYKTa PEAKIMU N0 U3BECTHBIM Macce, 00beMY, KOJUYECTBY OJHOIO U3
MCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

3.5

ChopMUpPOBaHHOCTh YMEHHH KPUTUYECKU aHAIM3UPOBATH XHMHUYECKYIO
nH(OPMAIIHIO, TIOTYYaeMyI0 U3 Pa3HbIX UCTOYHHMKOB (CpEICTBAa MAacCOBOM
nHdopmanuu, cetb IHTepHET U 1pyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH  CcOONIONAaTh TMpaBWiad  SKOJOTUYECKU
11e71eco00pa3HOro MoBeACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B LIESIX
COXpaHEHHUs CBOEro 3JI0pOBbsl M OKPYKAIOIIEW IPUPOIHON CpEenbl,
OCO3HAaBaTh OMACHOCTh BO3CHCTBHSI HA KUBbIE OPTraHU3MbI OMPEICTICHHBIX
OpraHWYECKUX BEIIeCTB, MOHUMAas cMmbica mnokazatens [IJK (mpenensHO
JOMYCTUMOW  KOHLIEHTPAllMW), TOSCHATh Ha MPUMEpax CIOCOOBI
YMEHBUICHUS ¥ MPEJOTBPALICHNS X BPEAHOTO BO3CHCTBUS HAa OPraHU3M
YeloBeKa

IIpoBepsiemblie 3j1eMeHTHI conep:xanus (10 kiacc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

TeOpeTI/I‘leCKI/IC OCHOBBI OpraHquCKOﬁ XUMHUHU

11

IIpeamer opraHM4eckol XHMMHM: €€ BO3HUKHOBEHHME, Pa3BUTHE U 3HAYCHUE B
IIOJIyYEHUN HOBBIX BEIIECTB M MaTepHaNOB. TeOpHsl CTPOEHUS OpPraHUYECKUX
coequHeHnil A.M. byTnepoBa, €€ OCHOBHBIE ITOJOKEHUS

1.2

CrpykTypHble (DOPMYJIBI OpraHMYECKHX BeIlecTB. ['OMoJOrus, H30MepHs.
XuMuyeckasi CBS3b B OPraHMYECKUX COEIMHEHUSX - OJIMHApHbIE U KpaTHBIE
cBs3u. [IpencraBienue o knaccupUKaMU OPraHUIECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpraHN4YCCKUX COCI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I"ICCKaSI) U TPUBHUAJIbHBIC
Ha3BaHUS Ba)KHEHUIITHX HpC}ICTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

Yri1eBo10poasl

2.1

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUECKHUH psii. MeTaH U 3TaH - NpoCcTeHImne
MIPEACTABUTENN QJIKAHOB: (U3WYECKHEe M XHUMHUYECKHE CBOMCTBA (peakiuu
3aMEeIIeHHs U TOPEHUS ), HAX0XK/IEHUE B MPUPOJIE, TOJIYUEHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psAx. OTUIEH U IPOINWIEH -
MpOCTEHIINe MPEACTABUTENN aJIKEHOB: (U3MUECKHEe M XHUMHUYECKHE CBOWCTBa
(peakuu THAPUPOBAHUS, TANOTCHUPOBAHUS, THUApPATALUM, OKUCIEHUA U
MOJINMEPH3AIIH ), TOJy4YEeHUE U IPUMEHEHHE

2.3

Ankanuensl: OyramueH-1,3 u wMerunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE




XUMHUYECKHE CBOICTBa (peakius nojaumepusanuu). [lonydeHre CHHTETHUECKOTO
Kay4yyKa U pe3uHbI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUNA psifl. ALIETHIIEH -
NPOCTEHIIMHA TpeICTaBUTENb AaJKUHOB: COCTaB, CTpOeHHe, (u3nueckue Hu
XMMHUUYECKHUE CBOMCTBA (peaKkLMU TUAPUPOBAHNUS, FAJIOTEHUPOBAHNUS, THIpaTalluH,
TOpEHus), MOJydeHHEe U IPUMEHEHHUE

2.5

Apenbl. benzon: cocrtaB, crpoeHue, (U3NYECKME U XHUMHUYECKHE CBOMCTBA
(peakuyy raJJoreHUpOBaHUs U HUTPOBAHUS), IIOJYyUEHHE U pUMeHeHue. Toiyou:
COCTaB, CTpOEHME, (U3MUECKHEe M XMMHUYECKME CBOWCTBA  (peakuuu
raJIOTEHUPOBAHNSA W HUTPOBAHMS), NOJYyYEHUE M INpPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBSA3b MEXIY YIJIEBOJOPOJAMH, IPUHAIIEKAIIUMHU K
Pa3IMYHbIM KJaccaM

2.6

[IpupoaHble HUCTOYHUKH YIJI€BOAOPONOB. IIpHpOAHBIA Ta3 © MOMYTHBIC
HedTsHbIe Ta3pl. HedTe u ee mpoucxoxaenne. CrocoObl nepepaboTku HEPTH:
HEepPEeroHKa, KPEKUHI (TePMUYECKHH, KATATUTUYECKHi), MUpoiu3. IIpomyKTsl
nepepadoTku He(hTH, MX TPUMEHEHHE B MMPOMBIIIUIEHHOCTH U B ObITY. KaMeHHBIH
YrOJIb U TIPOAYKTHI €r0 IepepadoTKu

Kchopoz[coL[epxcamHe OpraHu4YCCKHUC COCAUMHCHUA

3.1

[IpenenpHBIE OAHOATOMHBIE CIUPTHI. METaHOI U 3TaHOII: CTPOCHUE, (pU3HUecKue
M XUMHYECKHE  CBOMCTBa  (peakuMu C  aKTUBHBIMH  METaJUIaMH,
raJlIor€HOBOJIOPOJIaMHU, TOpPEHUE), NpUMEHEHHE. BoaopoJHble CBS3M MEXKIY
MOJIEKYJIaMH CHUPTOB. J[eiCTBHE METAHOJIA M ITAHOJA Ha OPraHU3M YEJIOBEKaA.
MHOroaToMHbI€ CIUPTHL. DTUIECHTIUKOb U TIUIEPUH: CTpOeHUE, (PU3UUYECKUe U
XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO  IIEJTOYHBIMA  METaJUIaMH,
KauecTBEHHAs peakius Ha MHOTOaTOMHBbIE cHpTHI). JlelicTBUe Ha OpraHu3M
yenoBeka. [[puMeHeHune rnepruHa u STUIICHTIIMKOJIA

3.2

@deHon: CTpOEHHME MOJEKyNbl, (U3MUYEeCKMe U XUMHUYECKHE CBOMWCTBA.
Tokcuunocts enona. [fpumenenue penona

3.3

AJ'IL,Z[CFI/I,Z[BI N KCTOHBEI. (DOpMaJ'IBI[CFI/IIl, aleTalbACTU/: CTPOCHHUC, (I)I/ISI/I"ICCKI/IG u
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHSA M BOCCTAHOBJICHUS, KQUYCCTBCHHBIC
peaKL[I/II/I), IMOJIYYCHHUC U ITPUMCHCHUC

3.4

OHOOCHOBHBIE NpesebHble KapOOHOBBIE KHCIOTH. MypaBbUHast M YKCYCHas
KHCIIOTBI: CTpO€Hue, (pusmueckre M XUMHYECKHE CBOMCTBa (CBOMCTBa, 00IIMe
UL Kjacca KHUCIIOT, peakuus 3TepuuKanuu), MOJTydeHHE U NpUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsE KUCJIOTHI KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOILEe JIeiicTBHE

3.5

CrnoxHble 3pHUPHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. I 'MAPOIU3 CIOKHBIX
a¢upoB. XKupsl. ['mapomms xupos. [Ipumenenue xupos. buonorundeckas poib
AKHUPOB

3.6

VYrneBoabl: cocTaB, KiIacCUPUKALUS YTIIEBOAOB (MOHO-, AH- M TOJIUCAXAPHUIBI).
['moko3a - mpocTelmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,
(du3nUecKue U XUMHYECKHE CBOWCTBA (B3aMMOJACHCTBHE C THUAPOKCHUIOM MEIU




(IT), oxucienne aMMHAYHBIM PAcTBOPOM okcuiaa cepedpa (I), BoccraHoBieHuUe,
OpO’KEHHE TIIIOKO3bI), HAXOXKJCHUE B MPUPOAC, NMPUMEHEHHE, OUOIOTHYecKas
poib. DotocunTe3. PpyKTO3a KaK M30Mep MIOKO3bI. Kpaxmal u 1emrtono3a Kak
npupoaHble monmuMepsl. CTpoeHHME Kpaxmaia M IeUToN03bl. DU3WYecKue u
XMUMHAYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, Ka4eCTBEHHAs PEAKIIHS C HOIOM )

A3OTCO,Z[€p)KaH_II/IC OPraHNn4€CKUeC COCANHCHUA

4.1

AMUHOKHUCIOTHL Kak aM(pOTepHble OpraHuyYecKue coeAuHeHus. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe TiuiuHa). buomoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTu sl

4.2

benkn kak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/I‘-IHaFI,
BTOpHUYHasA U TpETUYHAsA CTPYKTYypa 0enkoB. XHMMHUUYECKHE CBOWMCTBA OEJIKOB:
TUApOJIn3, A€HaTypalusd, KaYCCTBCHHBIC pCAaKI[MKU Ha Oenku

BrIcOKOMONIEKYIISIpHBIE COETMHEHUS

5.1

OcHOBHbIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJSPHBIX COEIUHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALINH, CPEIHSASA MOJIECKYIIsIpHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUHN -
MOJIMMEPHU3ALHsl U TIOJTMKOHAEH M

5.2

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHs BEIIECTB W HX IPEBPAIICHUMN:
03HaKOMJIEHHE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMAcCC,
Kay4yykoB. [loirydeHre CHHTETUYECKOrO KayuyKa U pe3UHbI

IIpoBepsiemble TpeGOBaHUS K pe3y/IbTaTaM 0CBOECHHMS OCHOBHOM
o0pa3zoBarenbHO nporpammsl (11 kiaacce)

Kon

HpOBepﬂeMLIe ONpEeAMETHBIC PE3YIIbTATBI OCBOCHUS OCHOBHOH

MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MPOrpaMMBbl CPETHETO 0011IeT0 00pa3oBaHUs

pe3ynbTaTa

1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

11

Bnanenue cucteMol XMMHWYECKMX 3HAHWH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIArafe MOHATHS (XUMHUUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obojouka aroma, s-, P-, 0-dMeKTpOHHBIE OpOWTATH aTOMOB, WOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCJIEHUS,
XUMUYECKass CBs3b, MOJb, MOJSIpHAs Macca, MOJSIPHBIA O0BeEM,
KpUCTAJUITMYECKasl PElIeTKA, TUIbl XUMHUUYECKUX PEAKIUN (OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC, 9K30- W DJHIOTEPMHYECKHE, PEAKIIMH HOHHOTO
oOMeHa), pacTBOp, DJIEKTPOJIUTHI, HEINEKTPOJUTHI, SJICKTPOIUTHUUYECKAS
JUCCOIMAIUsl, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOMN
peakmuy, XHWMHUYECKOE paBHOBECHE); TEOPHH H 3aKOHBI (Teopus
JNEKTPOJUTHYECKOM  auccoumanuu, Ilepmoguueckuit 3akon  [I.W.
Menpeneesa, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH, (DAaKTOJIOTHUYECKHUE CBEICHUS O CBOMCTBAX,
cocTaBe, IIOJyuYeHUHM U OE30MACHOM HCMOJIb30BAaHUM  Ba)KHEHUIINX
HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW JEeSATEIbHOCTH




YCJI0BCKa

1.2

ChopMHupoBaHHOCTh yMEHHUH BBISBISATH XapakTepHble MPU3HAKU U
B3aUMOCBSI3b M3YUYCHHBIX TIOHATHM, MPUMEHSATH COOTBETCTBYIOIINE
MOHSATHS [IPH OMHCAHUU CTPOCHMSI U CBOWCTB HEOPTaHUYECKUX BELIECTB U
WX T[pEeBpalleHUM; BBIABIATH B3aUMOCBA3b XUMHUYECKMX 3HAHUU C
MOHATUSIMH U MIPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB

1.3

Bnanenne OCHOBHBIMH METOJAaMH HAYYHOTO IIO3HAHHS BEIISCTB H
XUMHUYECKUX  SIBIICHUH  (HAONIOJCHHWE, UW3MEpPEHHE, OSKCIICPUMEHT,
MOJICIIMPOBAHNE)

1.4

ChopMHUpOBaHHOCTE YMEHHI ONPENCNIATh BaJCHTHOCTh U  CTCICHb
OKHCIICHHSI XMMUYECKHX 3JICMEHTOB B COCIUHCHHUSAX PA3IMYHOIO COCTaBa,
BHJT XUMHYCCKOW CBsI3M (KOBQJICHTHAs, WOHHAs, MeETaJTUYECKasl,
BOJIOPOJIHASI) B  COCIUHCHHSAX, THUI  KPUCTAUTMYECKOW  PEUICTKH
KOHKPETHOTO BEIICCTBA (aromHas, MOJICKYJISIpHAS, WOHHAs,
MeTaJUTHIecKas )

1.5

ChopmupoBaHHOCTh YMEHUH OMNpEAeNATh XapaKTep Cpeabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTH YMEHHS KJIACCU(DUIIUPOBATH XUMHUYCCKHE PEAKITUU TIO
pa3NMYHBIM TpU3HAaKaM (YHCITy U COCTaBy pEardupyrolinuX BeIIeCTB,
TeIIOBOMY d(dexTy peakuuu, HU3MEHEHUIO CTEIEeHEH OKHUCICHUS
AJIIEMEHTOB, 00OPAaTUMOCTH PEAKIUH, YIaCTHIO KaTaan3aTopa)

1.7

ChopMupoBaHHOCTb YMEHUH COCTABJIATh YPaBHEHUS peaKlUil pa3InyHbIX
TUIIOB, TOJIHBIE U COKpAIllEHHbIE YpPaBHEHMsI peaKlMii MOHHOro oOMeHa,
YUUTBIBAs YCIIOBHS, IPU KOTOPBIX ATH pEaKLMU UAYT 1O KOHLA

1.8

CchopMupoBaHHOCTb YMEHHMH TPOBOAMUTH PEAKLMHU, MOJATBEpIKIAIOIINE
KAueCTBEHHBIH  COCTAaB  PA3JIMYHBIX  HEOPraHMYEeCKHMX  BELIECTB,
pacrno3HaBaThb ONBITHBIM IIyT€M MOHBI, IPHUCYTCTBYIOIIME B BOIHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB

1.9

ChopMHUpPOBAaHHOCTE yMEHHH pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMHA MOCPEACTBOM COCTABJICHUS JJIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

ChopMHUpPOBAaHHOCTE yMEHHH  OOBSCHATh  3aBUCUMOCTH  CKOPOCTH
XUMHYECKON peakinu OT Pa3INdHbIX (haKTOPOB

1.11

ChopMHUpPOBAaHHOCTE ~ yMEHHH  OOBSACHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTHM OT BHEIIHErO0 BO3JEHCTBUSA
(npunnun Jle [atensbe)

OO6m1ast 1 HEOpraHUYECKask XUMHUS

2.1

CdopMupoBaHHOCTH YMEHUH pacKpbIBaTh cMbICT [leprnoamdeckoro 3akoHa
JAN. MeHnneneeBa W JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOUIYIO,
OOBSCHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKITUH




2.2

ChopMHUpPOBAaHHOCTh, YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMUMHUYECKHUX 3JIeMEHTOB | - 4 nepuoaos [lepuoauyeckoit cuctembl
xuMudeckux snemeHToB .M. MenaeneeBa, HCIonb3ys noustus "s-, p-, d-
JJIEKTPOHHBIE ~ opOuTanmu", '"sHepreTmueckue ypoBHHU", OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHMSI CBOMCTB XHUMHUYECKHUX DJIEMEHTOB M HUX
COCIMHEHMM 10 1nepuojaM u rpymmnam llepuonuyeckon CUCTEMBI
xuMudeckux daementoB .M. MenaeneeBa

2.3

ChopMHUpPOBAaHHOCT, YMEHHH XapakTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
MOJTBEPXK/IaTh  CYIICCTBOBAHME  T'CHETHYECKOM  CBSI3U  MEXIY
HEOPraHUYECKUMU BEIIICCTBAMH C MTOMOIIIBIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHN

2.4

CdopmupoBaHHOCTH yMEHUMI yCTaHaBJIUBATh MIPUHAJIEKHOCTh
HEOPraHUYECKHUX BEILIECTB II0 HX COCTaBy K OIPEAEICHHOMY KJIAcCy
(rpymmne) coeauHEHHWH (MPOCThle BElIeCTBA - METAUIbl MU HEMETallbl,
OKCH/IbI, OCHOBAHUSI, KUCIIOTBI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CchopMupoBaHHOCTb YMEHUH HUCHOIB30BATH XUMHUUECKYIO CUMBOJIMKY JJIS
cocTaBieHHUS (OPMYJI BEIIECTB W YypPaBHEHUH XHMHUYSCKUX PEaKIIH,
cucremarnyeckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OT/ENbHBIX HEOPraHWYEeCKHX BeLIeCTB (yrapHblid ra3, yrJIeKUCIbIM Ta3,
aMMHaK, raieHasl U3BeCTb, HeralleHasi U3BecTb, IUThEBAs COJlA, MUPUT U

Apyrue)

2.6

CdopmupoBaHHOCTh YMEHUH XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEP)KIAaTh  CYIIECTBOBAHWE  TIEHETHYECKOW  CBSI3U  MEXIY
HEOpPraHUYECKUMU BELIECTBAMHU c ITOMOIIBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PeaKuil

2.7

CdopMHpoBaHHOCTh YMEHMH MJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
SKCHEPUMEHT (pa3lioKeHHE MEepOKCHAa BOJOpOJa B IMPUCYTCTBUU
KaTajan3aTopa, OMNpEeNeleHHe Cpelbl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIbHOTO HWHAMKATOpPA, BIMSHHUE pa3IU4YHBIX (PAKTOPOB Ha
CKOpPOCTh ~ XMMMYECKOM  peakluH, peakuud HOHHOro  oOMeHa,
KayeCTBEHHbIE PEAaKIMU Ha Cyjib(ar-, KapOOHAT- U XJIOPHUA-aHHOHBI, Ha
KaTHOH aMMOHMS, peIleHHEe SKCIEpUMEHTAIbHBIX 3aJad MO0 TeMam
"Metannsl" u "Hemeramnel") B COOTBETCTBUM C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH TMpH OOpalleHWH C BELIECTBAaMH M JIJaOOpPaTOpPHBIM
000pyZI0BaHUEM; TPEACTABIATH PE3yJIbTaThl XMMUYECKOTO SKCIEPUMEHTA
B ¢opMe 3amucud ypaBHEHUH  COOTBETCTBYIOIIMX  pEAKIHH |
(bopMyIHpOBaThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTE  YMEHHI  COONIONATh  TpaBHIa  IOJB30BaHUS
XUMUYECKON TIOCYAOW U J1abopaTOpHBIM O0OpYJOBaHWUEM, a TaKKe
IpaBujia 06paH_ICHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKHUSIMHU I10
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKHX OIBITOB

2.9

ChopmupoBaHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,




JeKAalMe B OCHOBE IPOMBIIIJICHHOTO TMOJYyYEHUS CEpHOM KHCIIOTHI,
aMMMaka, a Takke C(HOPMUPOBAHHOCTh TPEACTaBICHUH 00 00mmx
HAay4YHBIX MPHUHIMIAX U JKOJOTUYECKUX MpobjIemMax XUMHYECKOIrO
IIPOU3BOJICTBA

XUMUS U )KU3Hb. PacueTsbl

3.1

ChopmupoBaHHOCTh TMPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJIM XHUMHH B TMO3HAHUU SIBICHUN
OpUpOAbl, B (OPMHUPOBAHWHM MBIIUICHUS U KYJIbTYPhl JMYHOCTH, €€
(GYHKIIMOHATBHOW  IPaMOTHOCTH,  HEOOXOAMMOW i pelleHus
MPAKTUYECKUX 3a7a4 W OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3[I0POBBIO U IIPUPOIHOM cpeie

3.2

CpopMUpPOBAaHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(OpPMAILIKIO, MTOJIyYaeMYI0 U3 Pa3HBIX UCTOYHHUKOB (CpelICTBa MAacCOBOMU
KOMMYHHUKAIUHU, ceTh HTEpHET U ipyTrue)

3.3

CpopMUpOBaHHOCT, yMEHHH  CcOONIONAaTh TMpaBWIa  SKOJOTUYECKU
11e71eco00pa3Horo MoBeACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B LIESIX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOTHOMN CPeIbl

3.4

Oco3HaBaThb ~ ONACHOCTh  BO3JEWCTBHUS  HA  KUBbIE  OpPraHMU3MBbI
OIpeJIeIEHHBIX BELIECTB, MOHUMasi cMblch nokasatens [1/IK, noscHate Ha
pUMepax CIOCOObl YMEHBLIEHUS U MPENOTBPALEHHUS] WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

3.5

CchopMupoBaHHOCTb YMEHHUH MPOBOJUTH BBHIYMCIEHUS C MCIIOJIb30BAaHUEM
MOHATHS "'MaccoBasi J0Js BellecTBa B pacTBope”, 00bEMHBIX OTHOILIEHUI
ra3oB NPU XMMUYECKUX PEAKLUAX, MACChl BELIECTBA UM 00bEMa ra3oB 10
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce€ WIM O00bEeMy OAHOTO U3
YyYacTBYIOIIMX B peakIUH BELIeCTB, TEMJIOBOro 3¢ddekra peakuuu Ha
OCHOBE 3aKOHOB COXpaHEHMs] MacChl BEIIECTB, IMpEBpallleHus u
COXPAHEHHUS YHEPTUU

IIpoBepsiembie 31eMeHTHI coaep:kanus (11 kiaacc)

Kon

[TpoBepsieMblIil AIEMEHT COJEPHKAHUS

TeopeTnyeckrie OCHOBbI XUMUHU

1.1

XuMudeckuit sneMeHT. AToM. Sapo aroma, M30TOMbI. DIEKTPOHHAs 000J0YKa.
DHepreTHYecKue YpOBHH, MOJAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, -3JIEMEHTBHI.
Oco6eHHOCTH pacIipe/ielIeHUs] JIEKTPOHOB 10 OpOMUTAISIM B aTOMax 3JEMEHTOB
MEPBBIX YEThIPEX MEPUOOB. DIEKTPOHHAS KOH(MUTYpAIis aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX 3y1eMeHToB [[. 1.
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepuoguueckoil cucTemsl
xuMu4ueckux sieMeHtoB .M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpHEl CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHWMHMUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMH IPOCTBIX W CJOXHBIX BELIECTB MO TPYIMIaM M TMEePUOJaM.




3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUN HAYKH

1.3

Ctpoenne BemniecTBa. XHUMHUYECKass CBA3b. Buabl XUMHUYECKOW  CBS3HM
(KoBaJieHTHAs HEMOJISIpHAsE M TOJsIpHAsi, HWOHHAs, MeTaunyeckas). HoHbI:
KaTHOHBI U aHUOHBI. MeXaHNU3Mbl 00pa30BaHUs KOBAJECHTHON XMMHUYECKOM CBSI3U
(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). Bogopoanas cBsi3b

1.4

BanentHocts. DnekTpooTpunateabHOCTh. CTENEeHb OKUCTIEHUS

1.5

BemecTBa MOJNEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSA. 3aKOH IOCTOSHCTBA
cocTaBa BellecTBa. THIBl KPUCTALUIMYECKUX PEHIETOK. 3aBUCMMOCTH CBOMCTBA
BEUIECTB OT THUMA KpUCTaNIMyecko pemeTkd. [loHATHE O JOUCHEPCHBIX
cuctemMax. VcTUHHBIE M KOJUIOMJIHBIE pacTBOpBL. MaccoBasi 10Jisl BEIIECTBA B
pacTBope

1.6

Knaccn@nxaunﬂ HCOPraHUYCCKUX COG,Z[I/IHCHPlﬁ. HOMGHKJ’IaTypa HCOPraHU4CCKHX
BCIICCTB

1.7

XuMudeckast peaxkuus. Krnaccudukanus XUMHYECKHUX peakuuii B
HEOPraHWYeCKOM M OpraHMYecKor XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALICHHUS SHEPTUH IPU XUMUYECKUX PEAKLIUSIX

1.8

CKOpOCTh peakiuu, € 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOpOB

1.9

OOpatumbie peakiuu. XUMHUYeCcKoe paBHOBecue. {DaxkTopbl, BIUAIOINIME Ha
COCTOSIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.10

DnexTponutuueckas auccoruainus. CunbHble U ciabble saekTpoiuTsl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHCIas, HEWUTpaibpHas, IIeloyHas. Peakmmu
HOHHOI0 0OOM€EHa

1.11

OKHCIUTETBHO-BOCCTAHOBUTEILHBIC pcaKknun

Heoprannueckas xumust

2.1

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnueckoil cucteMe XMMHYECKHX
anementoB J[.M. MenneneeBa U 0COOCHHOCTH CTpOeHHsI aToMOB. Dusnueckue
CBOMCTBa HEMETANIOB. AJJIOTPOINHSI HEMETAIOB (Ha MpUMepe KUCIOpoa, CEPhI,
docdopa u yrneponaa)

2.2

XUMHYECKHE CBOWCTBA BaXKHEWUIIMX HEMETAIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpEeMHHA) M HMX  COECOUHEHHH  (OKCHIOB,
KHCIIOPOJICOICPKAIMX ~ KHUCIOT, BOJOPOAHBIX coeanHeHuii). [IpumeHeHue
BaXHEHIITNX HEMETAJUIOB U X COEINHEHNH

2.3

Meramnbl. Ilonoxenue MeramioB B lleproanyeckod cucreMe XUMHUYECKHX
anemenToB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOSHHSI 3JIEKTPOHHBIX 000JI0YEK
aToMoB MetayioB. O0mme ¢puznveckue cBoiicTBa MeTauioB. CIiaBbl METaJIOB.
DNEKTPOXUMHUYECKUN Psi/i HAIIPSHKEHUH METaIIIOB

2.4

XUMHUYECKHUE CBOWCTBA BAXHEHUIIUX METAUIOB (HATpUM, Kalul, KaJbIHil,
MarHui, aJIOMUHUN, IUHK, XpOM, KeJie30, MeIb) U uX coeauHeHui. OOmue
CHOCOOBI MOMYYEHUS METAIUIOB. [IprMeHeHre METAIIIOB B OBITY U TEXHHUKE




2.5

I'enetnueckas cBI3b HCOPraHNM4YCCKUX BCHICCTB, IMPUHAIICIKAIINX K pa3jInYHbIM
KJj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 00ECIEYCHHH JKOJIOTUYECKOW, IHEPTeTUYCCKOW M MHUIICBOU
0€30MacHOCTH, pa3BUTUU MeaulUHbL. [loHATHE O Hay4YHBIX METOAaX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEaKLUI

3.2

[IpencraBneHuss 06 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIILICHHOTO IMOIYYCHUS
BOXHEHIIMX BeEIIECTB. YEIOBEK B MUPE BEIIECTB M MATEPUAJIOB: Ba)KHEHILINE
CTPOUTENbHBIE MaTepualibl, KOHCTPYKLIMOHHBIE MAaTepHayibl, KPACKH, CTEKIIO,
KepaMuKa, MaTepuajibl Uil AJIEKTPOHHKH, HAHOMATEpPHUasbl, OPraHUYECKUE U
MUHEpaJbHbIE YI00peHus

3.3

XuMusl M 30pOBbE UEJIOBEKA: TNpaBWiIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpermapaToB, MpaBuiIa 0€30IMaCHOTO UCIIOJIb30BAHUS MPENapaTOB OBITOBON XHUMHU
B TIOBCEIHCBHOM KU3HU

IIpoBepsiembie Ha EI'D no xumum TpedGoBaHus
K pe3yJibTaTaM 0CBOCHHS OCHOBHO 00pa30BaTe/IbHOM NMPOrpaMMbl
cpeHero oouero o0pazoBaHusi

Kon

HpOBepHeMHe Tpe6OBaHI/I$I K IpCAMETHBIM PE3YyJIbTaTaM OCBOCHU

MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeNbHON IPOrpaMMbl CPEAHETO 00IIero 00pa3oBaHus

TpeOoBaHUS

1

Brnanenue cucteMoi XUMHUYECKUX 3HaHPII>i, KOTOpad BKJIKOYACT:

11

OCHOBOIIOJIAraloNIe MOHATUS (XUMHYECKUI SJIEMEHT, aToM, H30TOIIbI,
ANIEKTPOHHAsI 000JI0UKa aToma, S-, P-, 0-2JIeKTPOHHBIC OPOUTAT aTOMOB,
OCHOBHOE M BO30YXKICHHOE COCTOSHHME€ aToMa, HOH, MOJEKyIa,
BaJICHTHOCTB, 3JICKTPOOTPUIIATEIHHOCTD, CTETIEHb OKHCIICHHS, XUMUIECKast
ca3b (O~ wm T-CBA3D | gparmele cBA3M), rHOpUAM3ALMA aTOMHBIX
opOutanelf, KpHCTAJIMUECKas pelieTka, MoOJIb, MOJSIpHas  Macca,
MOJISIDHBI  00BEM, MOJISIpHAs KOHIIGHTpANHWs, pPacTBOPHI (MCTUHHEIE,
JHMCIIEPCHBIE  CHUCTEMBI), KPHUCTAIOTHIPATHI, YIIIEPOAHBIM  CKEJerT,
(GyHKIMOHATBHAST TPYIA, paJWuKal, W30MEphl, CTPYKTypHas Qopmya,
uzomepusi (CTpyKTypHas, TeoMmeTpuyeckass (IUc-, TpaHCH30MEpus),
TOMOJIOTHUECKUH  psii, TOMOJIOTH, VYIJIEBOJAOPOJBI, KHCIOPOA- W
a30Tco/iepKalllie COEAMHEHUs, OMOJIOTMYECKH aKTHUBHBIE BELIECTBA
(yrneBoabl, >KUpbI, O€NKH), MOHOMEp, MOJHUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIDHBIE ~ COCIUHEHHUS, KPEKUHI, PUPOPMHHT,  THIIBI
XUMHAYECKUX peakuil (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- W
SHIOTEPMHUYECKHE, PEaKIIMM HMOHHOTO OOMEHAa, TOMO- M TeTepOreHHBIE,
oOpaTtuMble U HeoOpaTUMBIE), PAaCTBOP, IJICKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALUS, CTENEHb JUCCOIHUAIMU, OKHCIUTENb,
BOCCTAHOBUTEINIb,  JJEKTPOJU3, CKOPOCTb  XMMHUYECKOH  peakiuH,




XUMHUYECKOE PABHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS OPraHUYECKHUX BEIIECTB
AM. byrmnepoBa, Teopus  DJIEKTPOJIUTHUYECKOM  TUCCOIMAINH,
[Tepuonnueckuit 3axkon [[.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUH, MHUPOBO33PEHUECKHE
3HAHUA, JIKAIIMEe B OCHOBE MOHMMAHUSA MPUYUHHOCTH M CHCTEMHOCTHU
XUMUYECKUX SIBJICHUH, COBPEMEHHBIE MIPEACTABICHUS O CTPOCHUH
BElIECTBA HA AaTOMHOM, MOJICKYJIIPHOM U HaJIMOJICKYJISIPHOM YPOBHSIX

1.3

npeaACTaBJICHUA (6] MEXaHu3Max XHUMHUYCCKUX peaKHHﬁ,
TCPMOANHAMHNYCCKUX U KUHCTUYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA,
0 XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTCMAX

1.4

(akTOJIOTMUECKHe CBEICHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHUH U
0e30IIacCHOM  HCIMOJB30BAHMM  BAKHCHIIMX  HEOPraHWYECKUX  H
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON ACATEIHHOCTH YEIOBEKA

1.5

o0Imye Hay4HbIe NPUHIUIB XHMHYECKOTO MPOM3BOJICTBA (HA IpUMeEpe
NPOM3BOJACTBA CEPHOM KHUCIOTHl, aMMHaKa, MeETaHOJa, MepepadboTKH
HedTH)

CpopMUpOBaHHOCTH YMEHHI BBISBIISTH:

2.1

XAapPaKTCPHBIC NPHU3HAKW U B3aUMOCBSA3b U3YUCHHBIX HOHSITI/II\/’I, MNPUMCHATH
COOTBCTCTBYIOIIIUEC TIOHATHA TIpU ONHWCAHHWU CTPOCHHUA U CBOMCTB
HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XHMMHYCCKHMX 3HAHHH C IIOHATHSAMU U IpeaACTaBICHUAMU
Apyrux npeamMeToB IJIst 0oJilee OCO3HAHHOT'O IMOHUMAHUS U OOBICHCHHUS
CYIIHOCTHU MATCPUAJIBHOTO €AMHCTBA MUPa

CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaNUMCHOBAHUA XUMHWYCCKUX COGI[I/IHGHI/Iﬁ MC)K}I}’HaPOI[HOFO COHO3a
TEOPETUUECKON U MPUKIIAJHOW XUMUU U TPUBHUAJIBHBIE HA3BAHUS BELIECTB,
OTHOCHAIINUXCA K I/ISY‘IGHHI)IM KJ1accaM OpFaHquCKHX 158 HGOpl"aHI/I‘—IeCKI/IX
COCIMHEHU

3.2

XUMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJICHHUS (QOpPMYJ HEOPraHUYECKHX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEpPHYTHIX, COKPALICHHBIX U
CKEJIETHBIX) (POpPMYJI OPraHMYECKUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHUS KIACCU(DUITMPOBATD:

4.1

HEOpraHWYECKHEe BEUIeCTBa, CAMOCTOSTENbHO BHIOMpAaTh OCHOBAHMS H
KPUTEPHUH IS KJIacCU(PUKAIIUHN N3Y9aeMbIX XUMHUYECKIX 00BEKTOB

4.2

OpraHMYECKHE BEIIECTBA, CAMOCTOSATEIHHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUH U1 KJIacCU(PUKALNN U3YYaeMbIX XUMHUECKUX 00BHEKTOB

4.3

M0 Pa3JIMYHBIM MpH3HaKaM (YHCIy W COCTaBY PEarupyrolluX BEUIECTB,
TerioBoMy 3¢¢deKTy peaknud, W3MEHEHUIO CTEIeHEeW OKHUCIICHUs




AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaau3aTopa)

ChopMHUpPOBAaHHOCT YMEHHUS XapaKTEPHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXKJEHHOM COCTOSIHUM) U MOHOB XMMHYECKHUX
aneMeHToB 1 - 4 mepuoaos [lepuoanueckoit cucremsl .M. Menneneesa u
UX BAJCHTHBIC BO3MOXKHOCTH, HCIIOJIb3YS TIOHATHS S-, P-, d-3JIEKTPOHHBIC
opOUTaIHN, SHEPTETUUECCKUE YPOBHU

ChopmupoBaHHOCTE yMEHHUSI OOBICHITH 3aKOHOMEPHOCTH HW3MEHEHUs
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX WUMH COEAMHEHHUH II0
[IEpUOJIaM U IpyIIIaM

CpopMUpPOBAaHHOCT YMEHHUSI COCTAaBJSTh YpPaBHEHUS XHUMHUYECKHX
peakLMil U pacKpbIBaTh UX CYUIHOCTb:

7.1

OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH MOCPEICTBOM COCTaBIICHHS
AJIEKTPOHHOIO OajlaHca 3TUX peakuuit

7.2

YPaBHEHUS PEAKIUN pa3IMYHBIX THUIIOB; IIOJHBIE W COKpAICHHbBIC
ypaBHEHHUs peaklMii HMOHHOTO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX
3TU peaKkUry UIYT A0 KOHLA

7.3

peakuuii TUIPOIM3a, peakUui KOMIUIEKCOOOpa3oBaHUS (Ha MpUMeEpe
THIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

Cq)OpMI/IPOBaHHOCTB YMCHHUS NMOATBECPKAATD:

8.1

Ha KOHKDETHBIX MPUMEPAX XapaKTep 3aBHCHMOCTH PEAKIMOHHOM
CHOCOOHOCTH ~ OPTaHMYECKMX COEJMHEHUH OT KpPAaTHOCTM MW THIIA
xoBanenTHOW cBsisu (O~ m T-CBA3H) piapmuOro BiAMsAHHMSA aTOMOB M
IPYIIl aTOMOB B MOJIEKYJIaX, a TaKKe OT OCOOEHHOCTEW peanu3aluu
Pa3sIMYHBIX MEXaHU3MOB IIPOTEKAHHS PEAKIIUI

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOICTBa BCIIECCTB COOTBCTCTBYIOLIIMMHU
OKCIICPUMCHTAMU U 3alTUCAMU ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHHI’I

ChopMHUpOBaHHOCTE YMEHHS XapaKTEePH30BaTh COCTaB W BaKHEHIIHE
CBOMCTBa BENIECTB, NPHUHAICKANIMX K OMPEICICHHBIM KlaccaM |
TpymraM COeIMHEHUU (TPOCThIE BEIIeCTBA, OKCHJIBI, THAPOKCHUIBI, COJIH;
YTIEBOIOPOBI, IPOCThIE IPUPHI, COUPTHI, (PEHOIBI, AbAETU/IBI, KETOHBI,
KapOOHOBBIC KHCIIOTBI, CIOXKHBIC J(UPHBI, KHUPbI, YIJIEBOJbLI, AMHHBI,
aAMUHOKHCIIOTHI, OEJIKH)

10

ChopmupoBaHHOCTE YMEHHUS TPOBOAWTH pPacyeThl MO XUMHUYECKUM
dbopMmynaM W ypaBHEHUSM XHMHYECKUX PEAKIUH C HCIOIh30BAHUEM
(bU3MYECKUX BEIUYMH:

10.1

Macchl (00beMa, KOJMYeCTBA BEIIECTBA) MPOAYKTA PEaKIUH, €CITH OJTHO U3
HCXOJHBIX BEILIECTB JAaHO B BHJE PAacTBOpa C OMPEIEIECHHON MaccoBOU
JOJIEH paCTBOPEHHOTO BEIIECTBA MM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BEMHOM JI0JIH, BBIX0/1a MPOJYKTA PEAKLIUU




10.3

Ter0BOTO A (deKTa peakiui

10.4

00BbEMHEBIX OTHOIIIECHHI Tra30B

10.5

110 HAaXO0KICHHIO XAMHYECKOU (bOpMYJ'IBI BCIICCTBA

11

Bianenue cucremMol 3HaHMKM O METOJAX HAy4HOIO IIO3HAHUSA SIBJICHHUU
IIPUPOJIBI, UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHHE NPUMEHATh
9TH 3HAaHUS IPHU SKCIEPUMEHTAIBHOM MCCIEAOBAHUM BELIECTB U IJIA
OOBSICHEHUS! XHMHUYECKUX SBJICHUIH, MMEIOLUIMX MECTO B IPUPOAE,
[IPaKTUYECKON AESITEIbHOCTU YEJI0BEKA U B IOBCEAHEBHON KU3HU

12

CpopMUpPOBAaHHOCTh YMEHHUS MPUMEHATH (UCIOJB30BaTh) 3HAHHUS O
COCTaBe U CBOMCTBaxX BEIIECTB [UIsI JKCIEPUMEHTAIbHOW MPOBEPKU
TUIIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEHW TMPOTEKAHUS XUMHUUYECKUX
peakuuii W TPOTHO3UPOBAHMUS BO3MOXKHOCTEH UX OCYIIECTBICHHUS,
CHUCTEMHBIE XUMHUYECKUE 3HAHUA I OOBSCHEHHUS U IMPOTHO3MPOBAHUSA
SBJIGHUH, WUMEIONINX eCTECTBEHHOHAYYHYIO MPHUPOAY; M MPUHATHS
IPaMOTHBIX pEHICHUH POOJIEM B CUTYyallUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMUpPOBAaHHOCTH YMEHHUS IUJIAHUPOBATh W MPOBOAUTH XUMUUYECKHM
OKCIIEPUMEHT (TIOJy4eHHUE W H3YYCHHE CBOICTB HEOPraHUYECKHX H
OpPTaHUYECKUX  BEHIECTB, KAYECTBEHHBIE pEAKUWU  YIJIIEBOAOPOIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJACOJEPKAIUX OPraHMYECKUX BEILECTB,
PEHICHUC SKCIICPUMECHTAJIBHBIX 3aa4 IO paClO3HaBaHUIO HECOPTaHNMYCCKUX
U OpPraHMYeCKHX BEIIeCTB) ¢ COOJIOJIEHUEM TpaBuil 0€30MacHOro
oOpaimieHuss ¢ BellecTBaMH U JAOOpaTOpHBIM  000pPYAOBaHUEM;
(GbopMyIMpOBaThH eI UCCIEIOBaHMS; MPEICTABIATh B Pa3NIU4HON (popme
pe3yabTaThl  AKCIEPUMEHTa, aHAIM3HPOBAaTh M OIECHUWBAaTh  HX
JOCTOBEPHOCTb

14

ChopMUpOBaHHOCTb YMEHHUSI OCYILECTBIIAThH LIE€JICHANPABICHHBIM MOUCK
XUMHUYECKON MH(OPMAllMK B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-
Hay4Has JUTepaTypa, CpeCcTBa MaccoBOM HH(popMalmu, cetb HTEepHeT 1
Ipyrue), KPUTHUYECKH aHalM3UpOBaTh XMMHMUYECKYI0 HH(OpMalHuio,
nepepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C IOCTABJICHHON
y4ueOHOM 3amaueit

15

ChopMHUpPOBAaHHOCT, ~ YMEHHS TPOTHO3UPOBATh, AaAHAIM3UPOBATH U
OLICHUBATh HMH(POPMAIUIO C TO3HWIMKA JKOJOTHYECKOW Oe30macHOCTH
MOCJIEICTBUI OBITOBOM M TIPOM3BOJCTBEHHOW MEATEILHOCTH YEJIOBEKa,
CBS3aHHOM C TmiepepaboTKON BemlecTB; CHOPMUPOBAHHOCTh YMEHUM
OCO3HABaTh OMACHOCTh BO3JICMCTBHS HA KUBBIE OPTraHU3MBbI ONPEICIICHHBIX
BEIIECTB, [OHMMAas CMBICI IOKa3aTeias MPEeAeIbHOM  JIOIYCTUMOU
KOHIIGHTpPAllUM, W TIOACHATh Ha TPUMEpax CMocoObl YMEHBIIECHUS W
MPEIOTBPALLEHHS UX BPEAHOTO BO3JAEHCTBUS HA OPTaHU3M YEJIOBEKA




ITepedeHnb 371eMeHTOB cofep:kaHusi, IpoBepsieMbIX HA EI'D mo xumun

Kon [IpoBepsieMblIil AIEMEHT COJEPHKAHUS
1 Teopernueckne OCHOBBI XUMUH

1.1 Crpoenue BemectBa. CoBpeMeHHasi MOJieNb CTpoeHus aroma. Pacnpenenenue
9JIGKTPOHOB 10 DJHEpreTHdYeckuM ypoBHsIM. Kiaccudukanus XuUMHYECKUX
a5eMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPreTHUECKUX YPOBHEH aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUrypanus aroma. BareHTHbIE 2JIEKTPOHBI

1.2 Ilepuonnueckas cucrema xumudeckux dsaemeHtoB .M.  MeHnneneesa.
Ousnyeckuit cmpicn [lepuogumyeckoro 3akona .M. MenneneeBa. Ilpuunnbl u
3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB JJIEMEHTOB M HMX COCIMHEHUW IO
NepuoiaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB IPOCTBIX
BEILIECTB, BOJOPOIHBIX COCTUHEHHM, BBICITUX OKCUIOB U TUIPOKCHIOB

1.3 Banentnocts. DnekTpooTpunatenbHOCTh. CTENeHb OKUCICHUS

1.4 Buapl xumuyeckoi cBsi3u (KOBaJeHTHAs, MOHHAs, METAJNIMUECKasi, BOJOPOJIHAS)
Y MEXaHU3MBI ee 00pazoBaHus. MexXMOoIeKyIspHble B3auMoieiicTBus. BemiecTsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPO€HHUA. THMBl KPUCTALTUYECKUX
peneToK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THNA KPUCTAIIIMYECKON PEIIeTKH

1.5 Xumudeckas — peakius.  Knaccudukamuss ~— XMMHYECKMX — peakiuil B
HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPaHEHUSI MacChl BEIIECTB

1.6 CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (PaKTOPOB

1.7 TennoBsie a3 dekTh XUMHUYeCKUX peakuuil. TepMoxumMuueckue ypaBHEHUS

1.8 OOpatumbie peakiuu. XUMHUYeCcKoe paBHOBecue. {DaxkTopbl, BIUAIOINIME Ha
COCTOSIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.9 OnektponuTrdeckas aucconuanus. CuimpHble W ciadbie diekTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHUCHAas, HEWUTpaibHas, uienoyHas. CreneHb
JTuccorranuu. Peakiym HOHHOTO 0OMeHa

1.10 |Tmapomu3 coneit. MonHOe mpowm3BeaeHne BoJbl. BomopoaHbrii moka3atens (pH)
pacTBopa

1.11 | CnocoObl BeIpaXeHHS KOHIIEHTPAIIMKA PACTBOPOB: MaccoBasi OISl PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAs KOHIEHTparus. HacklleHHble W HEHACHIIICHHBIS
pacTBOpbI, pacTBOpUMOCTh. Kpucramnoruaparsl

1.12 | OkHuCIUTETHHO-BOCCTAHOBUTEIbHBIE peakiny. [loBeseHue BemiecTB B cpenax ¢
paszHbIM 3HaYeHHEeM pH. MeToapl 2IeKTpOHHOTO OanaHca

1.13 | DnekTponm3 pacTBOPOB U PACILIABOB COJICH

2 OCHOBBI HEOPTraHUYECKON XUMUHU




2.1

Knaccudukanms HeopraHudeckux coenHeHni. HoMeHkIaTypa HeopraHudecKux
BELIECTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEHUIIUX METAUIOB (HATpUM, Kaluil, KalbIui,
MarHui, aJlOMUHUN, IIUHK, XpPOM, KeJIe30, MeIb) U MX coeauHeHui. OOmue
CHOCOOBI TIOTYYEHUS] METAJUIOB

2.3

XUMHUYECKHE CBOWCTBA BaXKHEUIIMX HEMETAIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yrimepoma W KpeMHHs) HW = MX  COCIWHEHUH  (OKCHIIOB,
KHCIIOPOJICOACPIKAIIUX KUCIIOT, BOJOPOTHBIX COCTMHCHHIA)

2.4

I'enetnueckas cBI3b HEOPraHNM4CCKUX BCHICCTB, IMPUHAIICKAIINX K pa3JInYHbIM
KJj1accaM

2.5

Wnentudukaniss HEOpPraHMYECKUX coeluHeHnd. KauecTBeHHBIE peakiuu Ha
HEOPraHUYECKUE BELIECTBA U HOHbI

OCHOBBI OPraHUYECKOU XUMUHU

3.1

OCHOBHBIE TMOJIO)KEHUSI TEOPUUM XHMHYECKOTO CTPOEHUS OPraHuyeCcKHUX
coenunennii A.M. bytiiepoBa. YTJepoIHbIN CKEJIET OpPraHUuYeCKOW MOJECKYIIBI.
KpatHocth xumudeckoii cessu, O~ u T-CBA3M | sp®. sp- sp-ruGpuamsaumu
opbuTaneii aToMOB yriepoja. 3aBUCUMOCTh CBONCTB BELIECTB OT XMMHYECKOTO
cTtpoeHus Mosaekyn. ['omonoru. ['omonornuecknii psaa. Mizomepus u nzoMepsl

3.2

[lonsiTue o  ¢gyHkumoHanbHOM  rpymme.  OpueHTanuoHHble  3(deKTs
3aMECTUTENIEH

3.3

IIpencraBnenne o kiaccudukanuu opraHudeckux BemiecTB. Homenkiatypa
OpraHMYECKHUX COEIMHEHUHN (CUcTeMaThuyeckas) W TpHUBHAJIbHbIE Ha3BaHUSA
BAKHEUIINX IPEICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BEIIECTB

3.4

CBoOOMHOpAAVKANBHBIH W  HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHE O
Hykaeoduie u snexkrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

3.5

Ankanbl. XMMHUYECKHE CBOMCTBA aJKAaHOB: TAJIOTEHUPOBAHUE, AETUJIPUPOBAHUE,
TEPMHUYECKOE PpA3J0KEHUE, KPEKUHT, Hu3oMmepu3anus, ropenue. llomyuenue
ankanoB. [luknoankanel. Crenupuka CBOWCTB IUKIOATKAHOB C MAaJbIM
pa3MepoMm 1uKiIa. Peakiuy npucoeIMHeHUs U PaauKaIbHOTO 3aMENIEHUS

3.6

AnkeHbl. XUMHUYECKHE CBOWCTBA: PEAKIIMU MPUCOCTUHEHUS (TaJIOTeHUPOBAHHE,
TUAPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, TUApPATALIMS), TOPEHUs, OKUCICHHUS U
nonuMmepu3anuu. [IpoMbiniuieHHBIE W 1a0OpaTOpHBIE CIOCOOBI  MOYYEHUS
AJIKEHOB

3.7

AnkanueHsl. XHWMHUYECKHE CBOMCTBA aJKaJUMEHOB: PEAKIMU MPUCOECTUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U nojaumepusanuu. [lomyuenue
AJIKaINECHOB

3.8

AnkuHbl. XMMUYECKHE CBOMICTBA: PEAKLUU MPUCOECAUHEHMS (TaJOreHUpOBaHUE,
TMJIpUPOBAaHUE, THApaTalysi, TUAPOraJlOreHUPOBAHUE) KAK CIIOCOO IMOJIyYeHMs
IIOJIMMEPOB M JPYIHMX IOJIE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM JJISL CBAPKU U PE3KU




MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XuMHUYECKHE CBOMCTBa O€H3051a: pEaKIUH  BIEKTPOPUIHHOTO
3aMEIIEHUs, NPUCOENMHEHUs1 (TUIpPUpPOBAHUE, TaJOreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Toiyoia. [lomydenue OeHzouna.
Oco0OeHHOCTH XMMHYECKHUX CBOHCTB crupoiya. [lonmmmepusanus CTHpOIIA.
CriocoOsl MosTy4eHus U IPUMEHEHUE apOMaTHYECKUX YTIIEBOJAOPOIOB

3.10

Crouptel.  IlpenenbHble  OJHOATOMHBIE CIOUPTHl. XHUMHYECKHE CBOMCTBA:
B3aMMOJICHICTBME C  HATPUEM KaK  CIOCOO0  YCTAaHOBICHUS  HAJIUYUS
THAPOKCOTPYIIIBI, €  TaJOTCHOBOJOPOJaMH  KaK  CIOoco0  IMOydeHUs
pacTBOpUTEIICH, BHYTPU- U MEKMOJIEKYJIsIpHAst AeruapaTanus. Peakius ropenus.
[Tonydyenue »oTaHona: peakiust OpOXKEHHS TIIIOKO3bI, TUIpATallus O3TUJICHA.
OTUJICHTJIMKOJIb M TJIMLEPUH KakK MPEJCTaBUTEIN MPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@denon. XuMHUECKHEe CBOWCTBA (heHoNa (peakuuu ¢ HaTpUeM, THUIAPOKCHIIOM
Hatpus, opomom). [lonyuenue penona

3.12

Anpaeruapl. XUMUYECKUE CBOICTBA MpPENEIbHBIX albJIETHI0B: THIPUPOBAHUE;
KaueCTBEHHBIC PEAKIMM Ha KApOOHWIBHYIO Tpynmy (peakuus ''cepeOpsHOro
3epkana', B3aumoseiicteue ¢ ruapokcuaom meau (II). ITomydenue mpenenbHBIX
aNbJACTUIIOB: OKHUCJICHUE COUPTOB, THApATalus aleTuieHa. AIICTOH Kak
MIpe/ICTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIMU OKHCIECHUS alleToHa

3.13

KapOoHOBbIe KHCIIOTBI. XHMHYECKHE CBOWCTBA MPEEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB MypaBbUHON KHUCIIOTHI.
[TomyyeHue mpenenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, aJbJETMA0OB. BeIcIine npeneibHble U
HenpeaeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxuble »pupel U kupbl. CrnocoObl MOMYyYeHHS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepudukanuu. IlpuMeHeHue CcIoXHBIX 3(QHUPOB B
NUIIEBOM M mapdroMepHON NPOMBIIUICHHOCTH. JKUpPBI Kak CIOKHBIE 3(UpPbI
[NIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIOT. XUMHYECKHE CBOICTBA MKUPOB:
THJIPUPOBAaHUE, OKUCIEHUE. [MIponM3, WM OMBUICHHE, >KUPOB KaK CIOCO0

IMPOMBIIIJICHHOT'O MOJIYUCHUA COJIEH BBICIINX Kap60HOBBIX KHCIIOT. MI)IHa Kak
COJIK BBICIIHUX Kap6OHOBBIX KHUCJIIOT

3.15

XHWMHUYECKHNE CBOWMCTBA IUIIOKO3bl: pEaKUUU C YYaCTUEM CIHPTOBBIX M
aNbJIETUIHOM TPYII U MOJOYHOKHCIOe OpokeHue. [IpuMeHeHue IIoKo3bl, ee
3HAUEHUE B JKU3HEIEATEIBHOCTH OpranusMa. Jlucaxapuasl: caxapos3a, MajabTO3a.
BoccranaBnuBaromue M HEBOCCTaHaBIMBarolue aucaxapuisl. ['maponus
nucaxapunoB. [lonvcaxapuiel: Kpaxmal, TIUKOreH. CTpoeHHE MaKpOMOJIEKYII
Kpaxmaja, IJIMKOreHa H Ieioio3bl. dusmueckue cBoicTBa Kpaxmaia H
LEJUTI0N03bl.  XMUMHUYECKHE CBOWMCTBA Kpaxmaja: THApOJIN3, KadeCTBEHHas
peaknust ¢ MoAoM. XMMUYECKHE CBOMCTBA LEIUIIOJIO3bl: THAPOIU3, MOTY4YEHUE
3¢upoB 1ewTon03el. [loHATHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN IIEJIK)

3.16

AMUHBI. AMUHBI KaK OpraHUYe€CKHE OCHOBAHUS: PEAKIIMU C BOJOM, KUCIOTaMHU,




peakuuss TOpeHMs. AHWIMH KakK MpEeACTaBUTENb apOMaTUYECKUX aMHHOB.
XUMHUYECKUE CBOWCTBA AaHWUJIMHA: B3aWMOJICUCTBHE C KHUCIOTaMH, OpPOMHOM
BOJOM, okucieHue. [loayyeHue aMHMHOB aNKWIMPOBAaHMEM aMMHaka U
BOCCTaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMUHOKHCTIOTHI W O€nKu. AMHHOKHUCIOTHI Kak aM(OTEpHBIE OpraHUYECKHE
coequHeHusi. OCHOBHbIE aMHHOKHCIOTHI, OOpasyromiue Oenku. XHUMHUYECKue
CBOMCTBa OCJIKOB: THUAPOJIN3, NEHATYpallUs, Ka4eCTBCHHBIC (IIBETHBIC) PEAKIIUU
Ha Oenku

3.18

CrtpoeHue M CTPYKTypa MOJUMEPOB. 3aBUCHMOCTb CBONCTB MOJIMMEPOB OT
cTpoeHus: MoiyieKysl. OCHOBHBIE CIIOCOOBI TOJIYUYEHHS] BBICOKOMOJIEKYIISPHBIX
COCIMHEHMI: peakIy MOJUMepU3alui U MoJuKoHAeHcanuu. Knaccudukarus
BOJIOKOH

3.19

HI[CHTH@HK&L[HH OpPraHu4CCKHuX COG,Z[I/IHCHPlﬁ. Pemenue OKCIICPUMCHTAJIbHBIX
3aa4 Ha paClio3HaBaHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKAY KilaCCaMU OPraHU4YCCKUX COGI[I/IHGHI/Iﬁ

XUMUS U KU3Hb

4.1

Xumusi B TIOBCEAHEBHOW >km3HU. llpaBmia Oe3omacHOW pabOTHI C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XUMHHU

4.2

XuMUs U 310pOBbE. XUMHUS B MEAULMHE. XUMUS U CEIIBCKOE XO35MUCTBO. XUMUS
B IPOMBILUIEHHOCTH. XUMHUS U SHEPTreTUKA: IPUPOIHBIM U MOMYTHBIA HEPTSIHON
ra3pl, WX cocTaB W wucnonb3oBanue. CocraB Heptu U ee mepepaboTKa
(TpuUpoAHBIE UCTOYHUKH YTIEBOOPOIOB)

4.3

XUMUA W JKOJOTHUSl. XUMHUYECKOE 3arpsA3HEHHE OKpYXKAlolled Cpelbl U €ro
nocneacteus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, GIopsl U GayHbl OT
XUMHUYECKOro 3arpsisHeHus. [IpoOrema OTXOZOB M MOOOYHBIX MMPOIYKTOB.
AnbTepHaTUBHBIE UICTOYHUKH HEPTUU

4.4

OOure npencTaBieHUs] O MPOMBIIUIEHHBIX CHOCO0aX MONYyYeHHs] XUMHUYECKUX
BEUIeCTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHaKa, CepHOW KHUCIOoThl). YepHas u
nBetHas  Merauryprus. Crekio ¥ CWIMKaTHas  IPOMBILIUIEHHOCTD.
[IpombiienHass  opranmyeckas  xumusd. Celppe 11 OpPraHUYECKOU
MIPOMBILIIIEHHOCTH

Tunbl pacyeTHBIX 33724

5.1

PacueTsr Macchl BEIICCTBA MU o0beMa Ta3oB II0 HU3BCCTHOMY KOJHNYCCTBY
BCIICCTBA, MaCC€ NN O6’BCMy OIHOT'O M3 YYaCTBYIOIIUX B PCAKI[MH BCIICCTB

5.2

Pacuets! TemoBoro 3¢ dexra peakuu

5.3

PacueTsl 00bEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEAKIIUAX

5.4

Pacuetrsl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, E€CIU
OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )




5.5 Pacuetsl MaccoBoW wiM OOBEMHOM JOJM BBIXOJA MPOAYKTa PEAKIUH OT
TEOPETUYECKH BO3MOKHOTO

5.6 Pacuersr Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CITH OJTHO
U3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEIeNIEHHOM MaccoBOil jaosneit
pPacTBOPEHHOTO BEIIECTBA

5.7 Pacuersl ¢ wucnonp3oBaHueM MOHATHM  "MaccoBass gond", "MojspHas
KOHIIeHTpauus", "pacTBOPUMOCTD"

5.8 Haxoxnenne MONEKyIsipHOH (OpPMYJBI OpPraHWYECKOTO BEIIeCTBa IO  €ro

IJIOTHOCTU W MAacCCOBBIM [JOJIAM JJIEMEHTOB, BXOIAILIUX B €r0 COCTaB, WIH IIO
IIPOYKTaM CTOPaHHUs
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