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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUsl CpeCTBAaMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmmMX wened W MPUHLMIOB, XapaKTEpU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHS B KU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpejCcTaBlIeHUd O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTAIbHBIX UCCIIEN0BATENbCKUX 33J1ad. B 1enoM conepkanue yueOGHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Tak)ke MpodieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOU
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, MPU ONPEICTICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUECKOTO0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBJICHUMH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprxaTelibHas XapaKTepUCTHKA IeJiel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeHero oodmiero odpazoBanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOyueHUus, OpPUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromxXcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WUMEIONINX YHUBEPCATbHOE 3HAYCHWE ISl Pa3lIuYHBIX BUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUUYECKON OE€30MacHOCTH XapaKTepa BIWSHUSA BEIIECTB U XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4HO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUs, TIOTIOTHEHUS SHEPTeTHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBaHusi, cocrapisieT 68 yacoB: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3Y4YEHMS BEIIECTB M HUX IIPEBPAILCHMIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OYIIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOINUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTyYCHHE STUJICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€eHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BoopoaHble CBS3H MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasi Peakilis Ha MHOTOAaTOMHBIE CIHpTHI). [leiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHMCIIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Juisl Kjiacca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxkHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  Pu3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KAaY€CTBEHHBIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
POBEJCHUE MPAKTUIECKOM PabOThI: CBOIMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

A3oTcoepKale OpraHu4ecKiue COeTMHEHN.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE 1 ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalus OEIKOB MpU
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HMX MpEeBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIUX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccUu(UKaIMs, MePUOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOINYECKOTO 3aKOoHA U I[lepuoanyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOXHBIX BEIIECTB IO TPYIINaM M TEPUOJIAM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblii). BomoponHas cBs3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyuHBIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

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

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKeHHEe MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (GakTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemeraimioB B llepuomnueckorr  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JOUYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
DKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJeHHE W OIHWCAHWE JIEMOHCTPAIMOHHBIX W
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, pa3BUTUM MeAulMHBL. [IOHSATHE O HAy4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBbIC MaTepHasibl, KpaCKW, CTEKJIO, KepamukKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



dusuka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (DapMalieBTHUeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0o0pa3oBaHusl BbIJICTIEHBI CICAYIONINE COCTABIISIONIHUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAHULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOT0 TPaKJAHCKOro OOIECTBa, MPUHSITHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHH M MOCIEIYIOIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) GpopMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOodecCruid pa3InvyHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayiied Mpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKaAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpyXKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbl U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJITYpPbI, PEIICHUU TI00aTBHBIX TTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MPOUCXOAAIINX B HEM WU3MECHECHUH, YMEHHUS JIe1aTh 000CHOBaHHBIC 3aKIFOYCHUS HA
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKYy METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMH y4eOHBbIMH MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas ¢GopMyna, YypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI i1 (DOPMHUPOBAHMS THUIIOTE3bI 10 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS MPaKTUYECKHX 3a/Jady, MNPUMEHEHUIO0 pa3JInYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaMM3UpOBaTh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HopM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA #A3BIK B KadyecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3ylbTaTOB MO3HABATEIHHOU JIE€ATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yjbTaTaM MPOBEACHHBIX HMCCIEAOBAHUN MyTEM COTJIACOBAHUSA TO3HUIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NesATEIbHOCTh, ompenensis €€ Leaud M 3aJauyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CAMOAHAJIM3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAaHMUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YINIEPOJHBIN CKeleT, (YyHKIMOHANbHAA TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOIOTHUECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUU U
0€30MMacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISAITh XapaKTEpHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBpAICHUN OPraHUUYE€CKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETM MOJIEKYJ OPTaHUYECKUX BEIIECTB I WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAIJIC)KHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEeIEHHOMY
KJIacCy/Tpynne COeQUHEHUN (YIJIEBOJOPOJbl, KHUCIOPOA U a30TCOJepKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKOb, THIEpUH, (eHosl, GopManbIeTu], aleTalbIerul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, aleTallbIeTHl, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOIOPOTHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM IPOJYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HAOJIO[IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUM COOIOIATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UENAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIICHUS ¥ NPEAOTBPAIICHHS WX BPEIHOTO BO3JCHCTBHSI HA OpPTaHU3M
YeII0BEKa,

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

Ui CHETbIX H cHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHUMHU B TO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelieHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasl CBA3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUEe B OCHOBE IOHUMAHUS MNPUYMHHOCTH HU
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHUU BBIBISTH XapaKTE€pPHbIC MPU3HAKU TOHSATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pEaKIuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJIECHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJISIpHasd,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX paCTBOPAaX HEOPTraHMUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IIPOCThIE€ BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUIbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaThb 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUU
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON CBSI3M MEXKIYy HEOPraHM4eCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKHCJICHHUS 2JIEMEHTOB, OOpaTUMOCTHU
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, IPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aeicTBus (nmpunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMUYECKHE MPOIECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 yYaCTBYIOUIMX B pEakLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabopaTOpHBIM OOOpYIOBaHMEM, a TaKXKe IMpaBuia OOpalIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBINOJHATh XUMHYECKHI
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peaklud MOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyibQar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYAOBAaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TOJNYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HAaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ayis 3amucu XUMHAYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 5 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CrnoxHble 3¢upsl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTelbHbIE
padoThI padoThI
pecypcsl
IIpenmeT oprannyeckoil XuMmui, eé
1 p p . 1 4.09.23
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
5 Teopus cTpoeHUsI OpraHUYECKUX COETUHEHUN 1 11.09
A. M. bytiepoBa, €€ OCHOBHbIE ITOJIOKEHUS '
[IpencraBnenue o knaccuukanuu
3 opraHuveckux BemiecTB. HomeHknatypa 1 18.09
(cucremaTuveckasi) ¥ TpPUBUAIbHBIC HA3BAHUS '
OpraHUYECKUX BELIECTB
AJIKaHBI: COCTaB M CTPOCHHUE,
4 5 1 25.09
TOMOJIOTUYECKUM PsiJT
MertaH 1 3TaH — NpOCTENIINE TPEACTABUTENN
5 P P 1 02.10
aJIKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 9.10
DTUJIEH U TIPONUIIEH — MpOoCTeHIne
7 P P 1 16.10
MIPEACTABUTEH AIKEHOB
[Ipaktuueckas pabora Ne 1. «IlomyueHune
8 p P oy 1 1 23.10
ATUJIEHA U U3YYE€HUE €T0 CBOWCTBY
Ankanuensl. byraauen-1,3 u meTmiOyTaaueH-
9 1,3. ITosry4eHrE CHHTETUYECKOTO KaydyyKa U 1 6.11
pEe3UHBI
10 AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1 13.11




TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

Brluncienus 1o ypaBHEHHUIO XUMHYECKOU

11 20.11
peakuuu

12 Apenbl: 6eH30J1 U TOJIyOJI. TOKCHYHOCTH 2711
apeHoB

13 I'eneTrueckas CBS3b yIrieBOJOPOIOB, 412
MIPUHAIICKANTUX K Pa3IMYHbIM KJ1accaM
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MIPUPOJIHBIN Ta3 ¥ MOIyTHBIE HE(QTSIHBIE Ta3bl, 11.12
He(PTH U IPOAYKTHI €€ epepadoTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC Ta3bl, 18.12
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KonTtpoabHnas padora no pasaery 55 15
«¥YT11eBoA0poAbI»

17 [IpenensHBIE OJHOATOMHBIE CIIUPTHI: METAHOI 15.01.24
1 3TaHod. BomoponHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: TUIECHTITUKOIb U 2201
TITUTICPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE U 2901
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anprerupl: GopMaIbAeTHI U alleTaTbICTHI. 5 0
AnetoH

21 OHOOCHOBHBIE IIpe/IeNbHbIE KAPOOHOBBIE 15.02
KHUCJIOTBI: MypaBbHHasl M YKCYCHAst

99 [Tpaktuyeckas pabora Ne 2. «CBolcTBa 19.02

pacTBOpa YKCYCHOM KHCIOTBD»




CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK

23 1 26.02
MPEJICTABUTENN BBICIIMX KapOOHOBBIX KHCIIOT
MBpbLa Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT,

24 . 1 4.03
UX MoIoIIee JIeiicTBHe
CroxHble 3(UPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIN3 CIIOKHBIX 1 11.03
a¢upoB
Xupsr: rugponus, npuMeHeHue,

26 p Ap P 1 18.03
OMOJIOTUYECKast POJIb KHUPOB
VYTieBopsl: COCTaB, KiIaccuuKanus.

27 Baxneiimme npeactaBuTeNu: TII0K03a, 1 8.04
bpykTO3a, caxaposa
Kpaxmait u 1esmioso3a Kak mpupoIHbIe

28 P B PHPOA 1 15.04
TIOJTUMEPHI

29 Wrorosas koHTposbHasA pabora MITA 22.04

30 AMUJHBI: METUJIAMHUH W aHUJIHH 29.04
AMUHOKHCIIOTHI Kak aM(pOTEepHbIE

31 OpraHUYECKUE COCANHEHUS, UX 1 6.05
Ouosiornyeckoe 3HaueHue. Ilentuapt
Benku kak mpupoHBIE BEICOKOMOJICKYIISIPHBIE

32 PHpoX P 1 13.05
COEIMHEHUS
OCHOBHBIE TIOHSTHS XUMHHA

33 . 1 22.05
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 29.05
[TnacTmacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U HX COCIUHCHHI I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,Z[OpO,Z[HaSI CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okucicHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX CHUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

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

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [TousTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEMN

Kontponbnas padoTa mo pasaeny
«Teoperndeckrie OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COeIMHEHUI

23

XuMudeckue cBorcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COEIUHEHUN

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

28 KontponbHas pabora no temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus 00 0OIMIMX HAYYHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
BaXHEHIITNX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

34 XUMHUS ¥ 370pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




OrneHOYHBIC MaTepUaIbI 110 y4eOHOMY NpeameTy « Xumus» B 10 kmacce
Bxonnast koHTponbHast paboTa

Bapuant — 1 ba3oBblii ypoBEHbD.
1. K OCHOBHBIM OKCHIaM OTHOCHUTCS
1) okcun 6poma (VII)  2) okcua Hatpus
3) oxcun cepsl (1V) 4) okcu amOMUHUS
2. CymMa K02 PUIIMEHTOB B ypaBHEHUHU PEAKIIMH MEXIY OKCHIOM alFOMUHHUS U CEPHOI KUCIOTON paBHA
1)6 2)8 3)10 4)12
3. Psn oneMeHTOB, pacloNoKEHHbBIX B MOPSJIKE YBEIUYEHUS aTOMHBIX PaIilyCOB:
1)S,P,Si 2)Se,S,0 3)P,S,0 4)Be, B, Al
4. IIpakTyecku HEOOPATUMO MPOTEKAET PEaKIUsi HOHHOTO OOMEHa MEXAY PacTBOpaMHU
1) xnopuna xanus u uutparta meau (11)
2) cepHOU KHCIOTHI U XJIOpH1a Oapus
3) cynbdaTa HaATPUS ¥ TUAPOKCUAA KATHS
4) autpara HaTpus u xmopuaa xeesa (1)
5. B peakiuto ¢ pa3z0aBieHHON CEpHON KUCIOTON BCTYIAET
1) menp 2) Boma 3) okeup yraepona (IV)  4) okeuna HaTpus
6. BepHbl 11 cienyromye cy>xJ1eHus o mpaBuiiax 0e3onacHoi paboTsl B XMMUYECKOM 1aboparopun?
A. TBepayto 1Ie/I0ub HeNb3s OpaTh pyKaMu.
b. UToObI onpenenuTs ra3 mo 3amnaxy HeoOXoJIMMO HaKJIIOHUTHCS HAJl COCY/I0OM U ITyOOKO BIOXHYTb.
1) BepHO TONIBKO A 2) BepHO TONBKO b
3) BepHbI 00a cyxneHus  4) o0a CyKIeHHsI HEBEPHBI
7. MaccoBast 1071 KUCI0poAa B KapOOHATe KaJIbILUs paBHA
1) 15% 2)27%  3)48% 4) 54 %
8. BeiOepuTe ypaBHEHUS peakiiii, B KOTOPBIX 3JIEMEHT a30T SBJISIETCS BOCCTAHOBUTEIIEM.
1) N2 + O2 = 2NO 2) 2NO + O2 = 2NO2
3) N2 + 3H2 = 2NH;3 4) N2 + 3Mg = MgsN>
5) N2 + 6Li = 2Li3N
9. YcraHoBHTE COOTBETCTBHE MEX/y HCXOJHBIMU BEIIECTBAMH U MPOIYKTaAMU PEAKIIUU.

MCXOJIHBIE BEIECTBA TTPOIYKTHI PEAKIIUN
A) SOz + H,0 — 1) H2SO04

B) SOs + NaOH — 2) H2SO0s

B) H,S04 + Na,O SN 3) SOs3+H,

4) NazS0s + H,0



5) NazSOs + H;
I1oBbIIEHHBIN YPOBEHB
10. Kakoit o6bem okcupa yraepoza (IV) obpasyercs npu Bzaumopeiicteuu 60r kapOoHara kanbius, cogepxariero 10% mnpumecei, ¢ constHON
KHUCIIOTOM?
11. Hanumure ypaBHEHUs peakuii, COOTBETCTBYIOIIMX LETIOYKE IPEBPAILICHHUS:
1 4

CuSO4 — Cu(OH)2 — CuO — Cu— CuO— Cu(OH):
[IepByto peakuuto paccmorpure B cBere TO/l, uerBepryto — kak OBP.

Bxonnast koHTpoNbHas paboTa
Bapuanr — 2
ba30BbIi1 ypoBeHb
1. K KUCJIOTHBIM OKCH1aM OTHOCHUTCS
1) oxcun Gapust 2) okcupa kanmust  3) okeun pocdopa (V)  4) oxcun meau (1)
2. Cymma k03(ppULIMEHTOB B YpaBHEHUU pEAKLMHU MEXY KaldbliMeM U opTo(ochOpHOI KUCIOTOM paBHA
1)9 2) 10 3)11 4) 12
3. B peaxuuto ¢ pacTBOpoM KapOoHaTa Kaibliis BCTyMaeT
1) oxcua meau (1) 2) Boma 3) xnopua HaTpust  4) cossiHAsI KUCIIOTa
4. ITpakTHyeckn HeOOPATUMO MPOTEKAET PEeAKLUsl HOHHOI'O 0OOMEHa MEKIy pacTBOpaMU
1) xopuaa HaTpus U HUTpaTa cepedpa
2) cepHOM KUCIIOTHI U HUTpaTa HaTPUs
3) cynbdara kamust u xinopuaa meau (11)
4) consTHOM KUCIIOTHI U CyJb(aTa HaTpus
5. B peakmuro ¢ pacTBOpOM TMIPOKCH]Ia HATPUS BCTYNAEeT
1) oxcua memu (1) 2) Bogopox 3) cepebpo  4) comsiHasI KUCIIOTa
6. BepHbl 111 cienyromiye cyxJIeHus o mpaBuiiax 0e3onacHoi paboThl B XUMUYECKOM 1aboparopun?
A. HarpeBaemyto mpoOUpKy HY>KHO JIepKaTh OTBEPCTHUEM OT ceO4l.
b. JInst yckopeHHs pacTBOPEHHSI TBEP/IBIX BEIIECTB B TPOOUPKE HYKHO 3aKPHITH €€
OTBEPCTHUE MAJIBIIEM U BCTPSIXHYTh.

1) BepHO TOIBKO A 2) BepHO TOJBKO b
3) BepHBI 00a Cy X ICHUS 4) 00a cy>KIeHHsI HEBEPHBI
7. MaccoBas noJis kucioponaa B okcujae cepsl (V1) paBHa
1) 25 % 2)44%  3)52% 4) 60 %
8. BriOepute ypaBHEHHs peakLnii, B KOTOPBIX JIEMEHT KeJe30 SIBJIAETCS. OKUCINUTENIEM.



1) 2Fe + 3Clz = 2FeCl3 2) FeO + Hz = Fe + H20

3) Fe + H2O = FeO + H> 4) Fe304 + 4CO = 3Fe + 4CO2

5) 4Fe(OH)2 + Oz + 2 H20 = 4Fe(OH)3

9. YcTaHoBUTE COOTBETCTBUE MEXKIY UCXOAHBIMU BEIIECTBAMU U IPOAYKTAMU PEAKLIUU.

NCXOJIHBIE BEHHIECTBA I[TPOAYKTHI PEAKIINN
A) Ca(OH)2 + CO2 — 1) CaCOs+ H2
b) CaCOz3 + HCI — 2) CaCOs+ H20
B) Ca+ H20 — 3) CaCl; + H20 + CO2
4) CaO + H:

5) Ca(OH)2 + H
[ToBbILIEHHBIN YPOBEHB
10. Onpenenure Maccy kapOoHaTa KadblKs, HEOOXOIUMYIO JUIsl TIOYHYECHHsI 7 J1 YTIICKUCIIOTO Ta3a peakiuei pa3ioKeHus1, €CJIM MaccoBasi A0
npumeceil B kapoonate kanbuus 20%.
11. HanmmuTe ypaBHEHHS pPeaKIMid, COOTBETCTBYIOUIHMX IIETIOYKE MPEBPAILICHHS:
Mg
5 v 3
MgCO3 —>|MgC12 — Mg(OH): ? MgSO4

Tpertbto peakuuto paccmotpute B cBere TO/, naTyro — kak OBP



KontponbHas padota Nel o reme
«YTIeBOJOpO/IbL: aJIKaHbI, AJIKEHBI U IUEHBI, AIKUHBI, aPEHBD»
Bapuant — 1
ba30BbIi1 ypoBeHb

1. B oprannveckux coeMHEHHSX BAJICHTHOCTD yIiIepoa, BOJOPO/Ia U KUCIOPOaa PAaBHBI COOTBETCTBEHHO:
a)2,4,1 0)4,1,2 B)2,1,2 r)6,1,2

2. Yraesogopoa CH2 = CH — C(CHas)3 0THOCAT K TOMOJIOTHYECKOMY Py, 001as popMysia KOTOPOro
a) CaHzn 0) CnHon-2 B) ChHon+2 r) CnH2ns

3. HaszBanue ankana ¢ yrnepoaHoi LHenbro

CH;-CH-CH-CH;-CH-CHs
I |
CHs CHs CHs CHs
a) 2,3,5— TpUMeTHIITeKCaH B) 1,2,3,5 — TerpamMeTuiTreKcan
0) 2,4,5 — TpuMETHITENITaH r) 2,4,5,6 — TETpaMEeTHIITEKCaH
4. TpuTu4HbIi aTOM yriiepoia COeUHEH C TPEeMs
a) aTOMaMH¥ BOJIopoJia  B) (DYHKIMOHAIBHBIMH TPyIIaMU
0) arTomamu yriepoja T') YTIEBOIOPOAHBIMU pauKaIaMu
5. Metwa, STHI, BUHHAI — 3TO. ..
a) pasivKabl 0) pyHKIIMOHAJIbHBIE TPYIIIBI B) U30MEpPHI T') TOMOJIOTH
6. DTaH HE BCTYIAeT B peaKuu
a) 3aMelleHus B) IETUAPUPOBAHUS
0) nzomepuzauu ') TOPEHUS
7. KauecTBeHHOI1 peakiell Ha HEMPEIETbHYIO CBSI3b B YTIIEBOJOPOJIE SABISETCS
a) peakuus ¢ Cu(OH)2 B) peakxius 00ecIiBeunBaHus pacTBOpa Opoma
0) peakius «cepeOpsHOro 3epKaia» T') U3MEHEHHUE 1IBeTa MHIUKATOPHOI Oymaru
8. ITpu B3auMoeiicTBUM ATeHa (ITUIICHA) C BO/I0I 00pa3yeTcsi OpraHMuecKoe BEIIeCTBO
a) ATaHOJI 0) yKCyCHasi KUCTIOTa B) DTaHaJb T') STUJICHIJIUKOIh
9. [TonumpomnuieH Moy4arT U3 BemecTBa, popmyiia KOTOPOro
a) CHz = CH> 0) CH=CH B)CH2=CH-CHz r)CH3-CH2>-CHs
10.  Ilpwm B3ammoelicTBHM 3TUHA (AIETHUJICHA) C BOJIOM 00pa3yeTcs OpraHuYeCcKOe BEIICCTBO



a) 9TaHOJ 0) sTaHaIb B) YKCyCHasi KHCIIOTa I') STUJICHTIINKOJIb
11.  IlpoxykTom TpuMEpHU3aLMU alETUIIEHA SBISETCS
a) KCWJIOJ 0) Toyon B) LIUKJIOTE€KCaH r) OeH3oi
I1oBbIIEHHBIN YPOBEHD

12. YraeBogopoxn umeer coctaB: C-92,3%, H-7,7%. IInotHocTs ero mapa mo Bo3Aayxy paBHa 2,69. Ompenennute MOJNEKYISIpHYIO (HOpMyITy
BEIIECTBA.
13. Hanumure ypaBHEHUS peakIuid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTD
HPEBPALICHHS [0 CXeMe
C2He — C2HsCl — C2HsOH

(%{ZszBr



KontponbHas padota Nel o reme
«YT1eBOJOPO/IbI: AJIKAHBI, aJIKEHBI U JUEHbI, AIKUHBI, apEHbI»
Bapuant — 2
ba30BbIi1 ypoBeHb
1. ITpu ruapaTanuu npormexna odpasyercs
a) MpoIaHoI-2 0) mponananb-1 B) mponaHane-2  T) nponaHoi-1
2. [IpoxykTom peakiuu OyTeHa-1 ¢ XJIOpPOBOAOPOIOM 0OpazyeTcs
a) 1-x00yTan 0) 2-xsopOyten-1  B) 3-xjopOyTtan 1) 2-xs10pOyTaH
3. CoenuHeHus NEHTaH U 2,2-AUMETUIIIPONaH 3TO
a) O/IHO U TO K€ BELIECTBO B) TEOMETPUUYECKUE U3OMEPHI
0) CTPYKTypHBIE H30MEPBI ') TOMOJIOTH
4. Haiinute BepHOE yTBEPKICHUE:
a) IBa TOMOJIOTa MOTYT SIBJIATHCS U30MEpaMHU
0) 1Ba M30Mepa MOTYT SBISATHCS TOMOJIOTaMU

B) JIBa BEIIIECTBA, COCTaB MOJIEKYJl KOTOPBIX OTIMYAETCS Ha OJHY WM HEeCKOIbko rpynn —CHa-, SBISIFOTCS roMOJIOoramMH.
T). M30MEpbl — 9TO BEIIECTBA, WMEIOUINE OJMHAKOBOE CTPOCHHE YIJIEPOJHOTO CKelleTa, HO OTJIMYAIONIMecs] KauyeCTBEHHBIM U
KOJIMYECTBEHHBIM COCTABOM.
5. Peakuuu npucoearHeHNs Haubosee XapaKTepHBbI Ul BCEX YIIIEBOAOPOI0B IPYIIIIbI:
a) aJIKaHbl, aJIKEHBI, AIIKUHBI 0) aJTKeHbI, AIKAHBI, aJTKaIUCHBI
B) QJIKEHBI, AJIKAIUCHBI, ATKUHBI T') aJIKaHbl, AJIKEHBI,
6. Kakoii THI ©30MEepUU OTCYTCTBYET Yy AJIKUHOB?
a) YIJIEpOHOTO CKeJeTa 0) reomeTpuuecKas
B) TMOJIO’KEHUS KPATHOM CBSI3M  T') MEXKJIaccoBas
7. Beibpats nzomep A Bemiecta, umeroiero crpoeane: CH,=CH-CH2-CH=CH>:
a) CH>=C=CH-CH-CHj3;
6) CH>=CH-CH,-CH2-CH=CH..
B). CH>=CH-CH>-CH-CH3
r). CH.=CH- CH=CH:
8. Ilpu coennHeHnN NPONMIEHA C XJIOPOBOAOPOIOM IMOIYHarOT:
a) 1—xmopnponan; ©6) 2—xjopmpomad; B) 1,2—auXJoprpomnaH.



9. O6ecueunBaeT pactBop KMnO4:
a) MpoIIaH; 0) aTan B) OyTeH  T). OcH301
10. Obmras ¢popmya alKeHOB:
a) CnHon; 6) CnHan+2; B) CnHan-2; F). CnHa2ns
11. Haubonee xonTsAmmm riaMeHeM TOPHUT:
a) oTwieH; O)dTaH;, B)anuTeneH; r). Meran
[ToBbILLIEHHBIN YPOBEHB
12. MaccoBas foms yriaepojaa B coeanHenuu paBHa 12,63%, Bonopona — 3,16%, 6poma — 84,21%, U3BECTHO, YTO €ro IUIOTHOCTD 110 BOJAOPOIY
paBHa 47,5. Onpenenure MOJIEKYJIAPHYIO (pOopMyITy BelecTBa.
13. HanuimuTe ypaBHEHHs peaklni, C IOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTH
MIPEBPAICHHS TI0 CXEME
CaC, — CoH2 — CsHs — CsHsNO2

!
Cs; H4 — C2Hs0H

Konrponsnas padora Ne 2 o Teme «Kucnopoacoaepsxaiye COeAMHEHUS
Bapuanr - 1
ba3oBbIi1 ypoBeHb
1. O6mas popmyna npeaeabHOro OJHOATOMHOIO CIIUPTA:
A) CnH2n+2 5 E) CnH2n+1OH ’ B) Can-G, F) CnHZnO.
2. Byranon pearupyer c:
A) NaOH, b) Na, B) H20, I') Cu(OH):
3. It anpIeruioB XapakTepHa H30MepHs:
A) yriiepoHOro ckenera, b) reomerpuueckas,
B) nonoxenus GpyHKIMOHAIBHON TPYIIIHI, I') nonoxxenus 3amecTuTenei.
4. YKCyCHasi KUCJIOTa pearupyer c:
A)Cu, B)Na,COs;, B)KOH, T)CzH..
5. CnoxHbIH 3(hUp MOKHO MOTYUYUTh PEAKIHEH:
A) runponusza,  b) stepudukanuu,  B) runpupoBanus, [I') okucieHus.
6. KauecTBeHHas peaknys Ha MIMLEPUH:
A) obpazoBanue riunepara meau (11) spko-cunero nsera,
b) obecuBeunBanne OpPOMHOM BOJIBI,
B) nosiBnenue ocanka cepebdpa,



') BeIeneHre BOAOPOa MPY B3aUMOJCHCTBUM C aKTUBHBIMHU METaJUIaMHU.
7. Otiuue GeHOIOB OT OJHOATOMHBIX CIIUPTOB MPOSBISETCS B PEAKIIUHU:

A) c xamueM,  b) co cnmupramu, B) co menouamMu, Tr) ¢ METAIDTMYSCKUM HATPHUEM.
8. BemecrtBo CHs- CH2— CH - C =0 Ha3biBaercs:

CH; “H ™

A) 2-metmiOyranans, b) 2-metunOyranon, B) 3-metwnmnentananb, [') 3-MeTHIIIEeHTaHOI.
9.I'pynnia — COOH - 3To coueraHue rpyIii:

A) anbaeruIHON U TUIAPOKCWIBHOM, bB) KapOOHUIBLHON | albJIeruaHOM,

B) runpokcuiibHOM 1 aMmuHOTpymIbl, [') KapOOHUIBHON U THAPOKCUILHOM.
10. Cnoxwuble 3(hUpBI H30MEPHBI:

A) kapOoHOBBIM KHCIOTaM,  b) nmpocTteiM 3dupam,  B) ampmermmam, ') cnupram.
11. XKupsl — 3T0 ClIOKHBIE 3(DUPBI:

A) rauIepruHa ¥ KUAKUX KHCIOT,  b) rmuneprHa u kapOOHOBBIX KHUCIOT,

B) riaunepuna v BBICIIUX JKUPHBIX KUCJIOT,  [') cUpTa U BBICIIUX ~ KUPHBIX KUCIIOT.
12.9tanane pearupyer c:
A) H20, b) Ho, B) CuSQg, ') Cu(OH)>.

13. BepHsl Jiu cyxieHus 06 yrieBoaax?
A. Mounekyia caxapo3sl COAEPKHUT AIbJETUAHYIO TPYIITY.
b. npu ruaponuze kpaxmana oOpa3yercs IIoKo3a.

A). BEpHO TOJIBKO A, b). BepHo TonbKO B,
B). Bepnsl 00a cyxaenus I'). 06a cykaeHus: HeBepHbI
14. BemectBo, popmyiia KOTOPOro: CHs Ha3bIBAETCS:
CHs-C- CHs '
OH
A) 2-meTminponasosn — 1, b) 6yranon- 2,
B) 2- meTunmnpomnanonn - 2, ') 6yTunoBelil ciupT.

15. ®ynkunonaneHas rpynna - COH Bxoaur B cocTas:
A) xapOoHOBbIX KHCIIOT, bB)adupos, B)cnupros, I')ampaeruaos.

16. B pe3ynbTare ruipoan3a CiI0XKHBIX 3PUPOB 00pa3yroTCs:
A) KUCIIOTHI U allbJIETHIbI, b) KucnoTel U COUpTHI,
B) ciupTs! 1 Boja, I') ciupTh! 1 anbaerupl.

17. BemectBo, ¢popmyna kotoporo CHz- CH, —C =0

O — CHs Ha3bIBaeTcs:

A) METHJIOBBIN 3(pHp MPOMAHOBOM KMCIOTH  b) IpONMIIOBEIi 3Up METAaHOBOW KUCIIOTHI,



B) aTunoBsIii 3¢pup ATaHOBOM KUCIIOTHI, I') MeTHI0BBIN 3PP STAHOBOMN KHUCIIOTHI.
18. YcTaHoBUTE COOTBETCTBUE MEX/1y Ha3BaHUEM BEIIIECTBA U KJIACCOM, K KOTOPOMY OHO MPUHAJJICIKHUT:

1) 2-meTHiareKkcaHom- 2 A) xapOOHOBBIC KHCIIOTBI

2) 2,2- nMMeTHIITeKCaHalb B) cnoxusie a3¢pups

3) 4-MeTuneHTaHOBAs KKCIOTA B) anpaerunb

4) 1,2 — 0eH30aa10II I') oqHOaTOMHBIE TTpEEN. CHUPTHI
1) denonbl

[1oBBIIEHHBIN YPOBEHB
19. Hanmmure ypaBHEHMsI peakLui, IPU IIOMOIIH KOTOPBIX MOKHO OCYIECTBUTH CIEAYIOLINE IIPEBPAILCHUS.

[Tponan — xJjopnponad — MPOMUIOBBIN CIUPT — MPOIMAHATH

l l

HponeH IIPOITMOHOBAA KHUCJIOTA

!

MeTunoBsIi 3pup MPONMMOHOBON KUCIOTHI

Kontponbnas padota No2 o teme «Kucmopoaconepxaiine coemHEHUsD
Bapuanrt - 2
ba3oBbIi1 ypoBeHb
1. O6mas popmyna npeaeabHbIX KAPOOHOBBIX KUCIIOT:
A) CnH2n+2 N B) CnH2n+1OH y B) Cn H2n 02, F) CnHZnO.
2. MeraHanb pearupyer c:
A) NaOH, b) Na, B) H20, ') Cu(OH)2
3. J1nst penonoB XxapakTepHbI CIEIYIONINE BUIbI H30MEPHHU:
A) yriiepoJIHOTO CKellerTa, b) reomerpuueckas,
B) nosnoxenus GpyHKIMOHATBHON TPYIIIBL, I') mexxkaccoBas.
4. DTa”HON pearupyer c:
A)Cu, B)NaxCOs, B)K, TI)C2HsOH.
5. CnoxHblii 3¢up noaBepraeTcsl peaKuu:
A) runponusza,  b) atepudukanuu, B) runpupoBanus, [I') okucieHus.
6. KauecTBeHHas peakuus Ha STaHAJb :
A) obpazoBanue riunepara meau (11) spko-cunero nsera,
b) obecuBeunBanne OpPOMHOM BOJIBI, B) mosiBnienne ocaaka cepebpa,



') BeIeneHre BOAOPOa MPY B3aUMOJCHCTBUM C aKTUBHBIMHU METaJUIaMHU.

7. OTnMuue METaHOBOM KUCIIOTHI OT JPYTUX KapOOHOBBIX KUCIIOT MPOSIBIISICTCS B PEAKITHH:
A) c xamueM, b) co cnupramu, B) co menoyamu, [I') ¢ okcumom cepedpa.

8. BemiectBo CH3- CH2 — CH — CH2 - C=0O Ha3bIBaeTcs:

CHs' OH

A) Oyranaib, b) 2-metunOyranans,
B) 3-metmimentanoBas kuciaora, ) 3-MeTHUINEHTaHOI.

9.I'pynma — COOH Ha3biBaeTcs :

A) anpaeruHon b) kapOokcunbHOI
B) runpoxcuibHoi I') kapOboHMIBHOM
10. IIpocteie 3pupbl H30MEPHBI:
A) KapOOHOBBIM KHCIIOTaM, b) cnoxubIM 3pupam,
B) anpaerumam, I') ciupram.
11. I'munepun — o0s13aTenbHast COCTaBHAS YacTh:
A) KUpoB, b) xapOOHOBBIX KHCIIOT,
B) MuHepanbHbIX KHUCIOT, I') cnupra.
12.9TaHoBas KUCI0Ta pearupyer c:
A) CH30H, b) Ha, B) CuSOa, I Cla.

13. BepHsbl 1u crieayronume cyxkaeHus o0 yrieBogax?
A. Caxapo3a — 3TO MOHOCaXapu.
b. llenmtono3a BCTyIaeT B PEAKIIHIO «CEPEOPSTHOTO 3epKaiay.

A). BEpHO TOJIBKO A, b). BepHo Tonbko b,
B). Bepnsl 00a cyxaeHus I'). 06a cyxaeHus HeBepHbI
14. BemectBo, popmyiia KOTOPOro: CHs Ha3bIBACTC:
CHs- C- CHs- OH
CH:
A) 2,2-qumeTtunnponanon —1, b) 6yranon- 2,
B) 2- MmeTunnponanon - 2, ') 2 - MmeTrnmeHTaHON-2.

15. ®ynkunonaneHas rpynna - OH BXoauT B cocTas:
A) xapOoHOBBbIX KHCIIOT, bB)adpupoB, B) cnupros, I') anpaerunos.
16. B pe3ynbTare ruipoiau3a KUPOB 00pa3yrOTCs:
A) KHCIIOTBI U aJTbJICTHIBI, b) KHCIIOTBI 1 MHOTOATOMHBIN CIIUPT,
B) cniupte! 1 Boga, I') cnupThl U anbaeruabl.
17. BemectBo, dhopmyna kotoporo CHz —C =0



\
O — CHs HaseBaeTcs:
A) ponuIIOBBIN 3P METAHOBOM KHCIOTHI, b) METUIIOBBIH 3¢up MPONaHOBOW KUCIIOTHI,

B) aTunoBsIii 3¢pup dTaHOBOM KUCIIOTHI, I') MeTuOBBIHM 3pUp 3TAHOBOH  KHUCIIOTHI.
18. YcraHOBUTE COOTBETCTBHE MEXK/Ty HA3BAHUEM BEIIIECTBA U KJIACCOM, K KOTOPOMY OHO IMPUHA/IJICHKHT:
1) 1,3 — mpomanauon A) dbeHonbl
2) 2- METHINEHTAHOI b) MHOTrOaTOMHBIE CIUPTHI
3) 4 - MeTWIIIEHTaHAJb B) anpaerunbr
4) 1,2,3 — 6eH30ATPHOI I') onHOATOMHBIC TIPEIET. CIIUPTHI

J1) mpocTeie 3pupbl

[ToBbILIEHHBIN YPOBEHB
19. Hanuiure ypaBHeHUsI peakluid, Ipy MOMOIIHM KOTOPHIX MOKHO OCYIIECTBUTH CIIEAYIOIINE IPEBPAIIECHUS

KapOux kanmbiius — aneTuiieH — YKCYCHBIN aJIbJICTH]T — 3TAHOJ — JTHJICH

l !

YKCyCHasA KHCJIOTa OTWJIAaT HATPpHUA



HtoroBast KoHTpoJIbHAs paboTa

Bapuanr — 1 ba30BbIil ypoBEeHB
1. BemectBa, nmeronue dpopmyast CHz — O — CHs u CHz — CH2 — OH, siBstitoTes
1) romonoramu; 2) u3oMepamu;
3) mosmmMepamu; 4) menTuIaMH.

2. YI71eBOI0poI, B MOJIEKYIIe KOTOPOTO aTOMBI YTIIEpoa UMEIOT SP° rubpuIm3aimio
1) 6yten-1; 2) 6yran; 3) Oyranuen-1,2; 4) 6ytun-1.
3. IIpogyKToM ruaparanuu 3TUJICHA SIBIISETCS:
2KHUCJIOTA;
3) anpaerun; 4) ankaH.
4. TonbKO B OJIHY CTAUIO0 MOKET MPOTEKaTh TUPUPOBAHUE ITOTO YIIEBOJOPOAA:
1) 6yramuen-1,3; 2) 6yren-1; 3) 6enzon; 4) Oytun-2.
5. KonnuecTBO aTOMOB BOAOPO/Ia B IIUKJIOTEKCAHE:
1)12; 2)8; 3)10; 4)14.
6. Peakuius cpenibl B BOJHOM pacTBOPE IIIMIIMHA:
Kucnasi; 3) coneHas;  4) menovHasl.
7. B IpOMBIIIIEHHOCTH apOMAaTHYECKUE YIII€BOJOPO/IbI OTYUAOT U3. ..
He(dTH; 3) OCTAaTKOB rOpHBIX MOpo; 4) Topda.
8. YKcycHast KUCIIOTa _He BCTYTaeT BO B3aUMO/JICHCTBHE C BELIECTBOM
1) okcu KaybIus 3) menp
2) MeTaHoI 4) mumieBas coaa
9. AueTuieH NpPUHAUIEKUT K TOMOJIOTUYECKOMY ALY
1) ankanoB; 2) ankuHOB; 3) apeHOB; 4) aJIKEHOB
10. TTonmumponuieH moayJyaroT U3 BeniecTBa, Gopmysia KOTOPOTO
1) CH2=CHz; 2)CH=CH; 3)CHs—-CH2-CHs; 4)CH2=CH-CHs.
11. K smoBHTBEIM BeniecTBaM OTHOCHTCS:
1) metanon; 2)oatanon; 3) npomnaHon; 4) OyTaHOJL
12. ®enoit Henb3s UCOIB30BATh IS NOJIYYEHUS
1) xpacureneit 3) nuieBbIX J00aBOK
2) KanpoHa 4) B3pBIBYATHIX BEIIECTB
13. ®opManuH — 3TO BOJAHBINA PacTBOp
1) ykcycHOTO anbaeruaa 3) MypaBBUHOTO aIbJIECTH/IA

1) coupr;

1) neitrpanpHas;, 2)

1) mpuponHoro rasa; 2)



2) YKCYCHOM KHUCIIOTBI 4) 3TUJIOBOTO CTIMPTA

14. OOGbem raza, KOTOPBIN BBIIEIUTCA MpH ruaponuse 6,4 r kapOuga Kaublius, paBeH 7 (3alUIIUTEe YUCIO C TOYHOCTBIO IO
JIECSITHIX).
15. Yucno uzomepHbIxX HUKI0anKaHoB coctaBa CsHio paBHO: (3amuImmTe 1eI0€ YHCIIO).
16. YcraHOBHTE COOTBETCTBUE MEXKY pEareHTaMu M TUIIOM PEaKIIUU.
Peazenmut Tun peaxyuu
1) CoHat Oz > a) 3aMelleHue
2) CHs—> 0) oxucieHue
3) CH3COOH +KOH -> B) IPUCOEAUHEHUE
4) CH4+ Cl2 > r) oOMeHa

1) pa3JIOKEHUE
17. VYcraHOBUTE COOTBETCTBHE MEXIy Ha3BaHWEM BEIICCTBA U €ro (hOPMYJIOH.

HazBanue BemnecTna dopmyna
1) aTan a) CH3-CHs
2) MeTaHoa 6) CHs-OH
3) mporaHoBasi KUCIOTa B) CH=CH
4) aneTuiieH r) CH3-CH2-COH

1) CH3-CH2-COOH
IToBbIIEHHBIN YPOBEHB
18. Ilpu cropanum yrieBopopona Beienuiock 0,22 r yriekucioro raza u 0,09 T mapos Bosl. [ITOTHOCTH 3TOTO BemIecTBa 1Mo BO3AYyXY paBHA
1,45. Onpenennte MOJIEKYJIIpHYIO (POPMYITY YTIIEBOIOPOJIA.
19. 3anmummTe peakIyu, COOTBETCTBYIOIIIE CXEME:
KapOu KambIUus—>aleTHIEH—>0eH30I—>XJI0OpOeH30I—>ToNyol—>2,4,6-TpruOpOMTOIyOl.

HToroBast KOHTpoONbHAs paboTa
BapwuanTt — 2
ba3o0BbIi1 ypoBeHb
1. U3omepom 2-meTtriiOyTeHa- 1 sBrisercs
1) 6yren-1, 2) 2-MeTUIMEeHTeH-1;
3) meHTaH; 4) nenrex -1.



2. B monekyne npornena rudpuausanus opOuTaneid aToMOB yriepo/a:
1) sp%  2) sp% 3)sp; 4)sp’usp.
3. IIpogykToM mpucoeInHEeHUs XJIOPOBOJOPOia K ITEHY SBISETCS:
1) 2-xnoprponas; 2) 1-xyoparas;
3) 2,2-auxJIopIpoInaH, 4) 1,1-muxnopaTaH.
4. C KaXIIbIM U3 BEIIECTB: OPOMOBOIOPO/I, BOJIOPO/, BoAa — OyIeT B3aMMOJICHCTBOBATD:
1) mponan; 2)aten; 3)atan; 4) deHOII.
5. K coemuuenusM, nmeromuM oomryro Gopmyny CnHan, oTHOCHTCS
1) 6en3omn; 2) rekceH; 3) rexcaH; 4) reKCHH.
6. K xakomy Kiaccy nmpuHaaexaT OeIIKH:
MOJIMHYKJICOTH/IbI;
3) mpocTbie 2QUpHI; 4) moauaMuIbI.
7. IIpOMBILIUIEHHBIM CIOCOOOM MOTYYEHHS YTIIEBOAOPOIOB SIBISECTCS:
rUApoan3; 4) KpeKUHT.
8. Peakiuio «cepeOpsHOTo 3epKanay Jaer:

1) ¢penou; 2) MypaBbUHas KHCIIOTa
3) raMuepuH; 4) 6eH3on
9. Ilpomananp MPUHAIIEKUAT K TOMOJIOTHYECKOMY PSITY:
1) dbenomnsr; 2) caxapuabl; 3) aMHHBL; 4) anbaeruabl

10. Ionmmep coctaBa (—CH2—CH2—)n mosnyden us:
1) otunena; 2)ostana; 3) Oyrana; 4)3TuHa.
11. K HapKOTHYECKUM BEIeCTBaM OTHOCHUTCS:

1) aTanon; 2) mpomaHoi; 3) METaHOI; 4) 6yTaHoIL.
12. I'nuuieprH HeNb34 UCHOJIb30BATh JI MOJYYEHUS
1) B3pbIBUATHIX BEIIECTB 3) nexapcTB
2) 3TUIJIOBOTO CIIUPTA 4) kpeMOB 1 Ma3eil B mapproMepun
13. IloaconHevHOE, THHSAHOE, XJIOMKOBOE Maciia OTHOCSTCS K KJIacCy:
1) yraeBojibl 3) >KupsI
2) 6enku 4) benonbr

14. Macca nukiIoreKcaHa, MoJydeHHasl B pe3yJIbTaTe B3auMOACHCTBUA 7,8T O€H30/1a ¢ BOJOPOIOM
YHCIIO C TOYHOCTBIO JIO JIECATHIX).
15. Ywucno nzomepubix ankeHoB coctaBa C4Hg paBHO: (3anmuImTe 1enoe Yucio).
16. YcraHOBHUTE COOTBETCTBUE MEXKY PEareHTaMu M TUIIOM PEaKIIUH.
Peacenmeut Tun peaxyuu

1) cnoxHbie 3GUpHL; 2)

paBHa

1) ruapupoBanue; 2) uzomepusanus; 3)

r (3anumuTe



1) CoHs+ H20 a) raJJOreHUpPOBaHUE

2) CoHot Hp 0) ruaparanus
3) 2CHzCl + Zn B) THAPUPOBAHUE
4) CoHa+ Cl T') THIPOTaJIOr€HUPOBAaHHUE

n) cuHTe3 Bropia.
17. YcraHOBHTH COOTBETCTBUE MEXKY (DYHKIIMOHAIBHOM IPYMIIOi U KJIacCOM BEIIECTBA!

(GYHKIMOHATIBHAS TPYIINa KJIacC BEIIECTBA
1) - COOH a) CIUPTBHI
2) — OH 0) beHoIBI
3) — NH: B) KCTOHBI
4) — COH ') KapOOHOBBIE KHUCIOTHI
5) -C=0 1) QJIbJACTHIbI
€) aMHUHBI

I1oBbI1IEHHBIN YPOBEHB
18. IlIpu cropanuu yriaeBonoponaa maccoit 11,4 r Beraenuinock 35,2 r yriaekuciaoro ra3a u 16,2 r napos Boabl. [1oTHOCTE 3TOTO BelecTBa o
BOZIOpOAY paBHa 56. Omnpeaenure MOJICKYJISIpHYIO (OPMYITy BEIIECTBA.
19. 3anummure peakuu, COOTBETCTBYIOILINE CXEME!
ATAHOI—>3THIICH—> 1, 2- TUXITOPITAaH—>3TUH—>0CH30JI—>XJIOPOSH3O0JT.



[TpaxTrueckas padota Nel «KoHcTpyupoBaHue mapocTep:KHEBbIX MOJIETe MOJIEKYJT OPraHUYECKUX BEILIECTBY.

ens paboTsr:
— Hayuutscs cocTaBisITh MOEIN MOJIEKYJT OPTaHUYECKHUX BEIIECTB.
— HayuuThcs 3anuchIBaTh CTPYKTYpHBIE (POPMYJIIBI YTIIEBOJAOPOAOB U HA3BATh UX MO MEXTyHAPOIHON HOMEHKIIATYpe.

Ob6opynoBanue: Habop mapocTep>kHEBBIX MOJieNIell MOJIEKYII, TUIACTUIIMH Pa3HbIX [[BETOB, CIIMYKH, Tabnuna “IIpenensHbie yrieBo1opois!”,
nepuoanydeckas tabnuua. IHauButyanbHble 3a1aHus.

[Topsimok poBeneHust paboThl

Brmonaenne SajlaHI/Iﬁ 10 BapyaHTaM.



Bapuanm Nel.

3ananue Nel. CocraBbTe MoOJenu MOJEKyJ: a) OyTaHa, 0) IUKJIONpOIaHa. 3apucyiTe MOJEIN MOJEKYN B TeTpaau. Hamummre cTpyKTypHBIE
(dbopMyIIbI 3TUX BemecTB. HaiiinTe X MOJICKYIISIPHBIC MACCHI.

3amanue Ne2. HazoBute BemiecTna:

3ananue Ne3. CocraBbTe CTPYKTYpHbIE (OPMYJIbI BELIECTB:

a) OyTeH-2, HAIUIIIUTE €ro U30Mep;
0) 3,3 - aumeTuneHTuH-1.

Bapuanm No2.

3ananue Nel. CocTaBbTe MOJENIM MOJIEKYJT: ) 2-METUIIINpoIaHa, 0) IuKI00yTaHa. 3apucyiTe MOAEIN MOJIEKYJl B TeTpaau. Hanummure
CTPYKTypHbIE pOpMyJIbl 3TUX BeulecTB. HaliiuTe ux MoJeKyJispHble MaccChl.

3aganue No2. HazoBuTe BelecTBa:

3ananue Ne3 CoctaBbTe CTPYKTYpHBIE (POPMYJIBI BELIECTB:

a) 2-MeTHIIOyTeH- |, HAIMIITUTE ero H30Mep;
0) IpOMHUH.

Bapuanm Ne3.



3amanne Nel. CocTaBbTe MOACIIHA MOJICKYIT: @) 1,2-muxsiopaTana, 0) METHIIIMKIIONpPOaHa

3apucyiiTe MoJeNi MOJIEKYJ B TeTpaau. Hamummure crpykrypHbie opMyIbl 3TUX BemecTB. OnpenennTe BO CKOJIBKO pa3 JUXJIOPITAH TsHKeIee
BO3/IyXa?

3amanue Ne2. HazoBute BemiecTna:

3ananue Ne3. CocraBbTe CTPYKTYpHbIE OPMYJIbI BELIECTB:

a) 2-MeTHJIOYTeH-2 HAIUIIUTE €ro U30Mep;
0) 3,4-muMeTunTneHTuH-1.

Bapuanm Ne4.

3ananue Nel. CocTaBbTe MOJIENT MOJIEKYIL: a) 2,3-A1uMeTHII0yTaHa, 6) XJIOpLUUKIIONponaHa. 3apucyite MoJeau MoJIeKyl B TeTpaau. Hanumure
CTPYKTypHbIE pOpMyJIbl 3TUX BellecTB. HaliiuTe ux MoJeKyispHble MaccChl.

3amauune Ne2. HazoBure BemecTsa

3ananue Ne3. CocraBbTe CTPYKTYpHbIE (POPMYJIbI BELIECTB:

a) 2-metuOyTaaueHTeH-1,3; HanuImTe u30Mep.
0) 4-MeTHJITICHTHH-2.

[TpakTuaeckas pabota Ne 2 «MccrnenoBanue CBONCTB OETKOBY



Lens: (chopMyaupoBaTh CAMOCTOSATEILHO).

Ob6opynoBaHue: MTATUB C TIPOOUPKAMH, CHUPTOBKA, AEpKaTellb, MHAUKATOPHAs: Oymara, MEpHbIH LUIHHAP.

Peaxtuser: NaOH, CuSOs, HacToiika io/1a, OeJI0OK KypuHOTo siifia, Boaa, 3tanoi1, PD(NO3),.

[Mopsimok mpoBeaeHust paboThI

3anmauva 1. [lenaryparmus Oenka.

1. IlpuroroBuTh pacTBop Oenka. i 3TOro  OTHENHUTH OEIOK KYpUHOTO siila, pacTBOpUTh ero B 150 mut Boxbl. B mpobupky Hamuth 4 — 5
MJT pacTBopa OeJika U HarpeTh Ha COUPTOBKE. 3anucaTh HabmoaeHus. OXJIaauTh pacTBOp U pa30aBUTh BOAOH B 2 pasa.

2. B npobupky Hanuth 2 — 3 Mi pacTBopa Oenka, 106aBUTh 1 M 3TaHOMa, 3anucaTh HaOmoaeHus. Pa3baBuTh conep:kuMoe MpoOUpKu B 2
pasa.

Brison: Ilouemy pactBop Oenka mpu HarpeBaHuu MyTHeeT? [loueMy ocaZok He pacTBOpPSETCS MPH OXJIAKICHUHM U pa30aBICHUH BOJOW?
[Touemy pacTtBOp Oenka mpu noOaBneHUM 3TaHona MmyTHeeT? [Touemy ocanok mpu pa3z0aBieHUN BOION HE pacTBOPsSiETCS?

3anava 2. OcaxaeHue 6eska CONSIMH TSKEIBIX METaJIOB.

B nBe npoOupku Hanmuth o 1 — 2 M pactBopa Oenka U MEUIEHHO, IIPU BCTPSAXUBAHUM, MO KallIsIM J100aBUTh B OJHY HNPOOUPKY pacTBOP
MEIHOTO KyIopoca, a B IPYT'YI0 — pacTBOp HUTpaTa CBUHIIA. 3arucaTh HaOIrOICHUSI.

Brison: [ToueMy coni TSDKETBIX METAJUIOB MPUBOIST K OTPABICHUIO OpraHu3Ma?

3amaua 3. [[BeTHBIE peakiyu OETKOB.

buyperoBas npobda. B nmpobupky HaymTh 2 — 3 Mu1 pactBopa Oenmka u 2 — 3 mur pactBopa NaOH, 3atem 1 — 2 M pacTBOopa MEIHOTO

KyIopoca, 3arnucarh HaOJI0IeHUS.
BeiBoa: Kakue rpynmnbl MOXKHO ONPEAEIUTh C TOMOIIBIO ATUX PEaKIIHii?

[IpakTuueckas padbora Ne 3 «Pemienne skciepuMeHTaNbHBIX 3a]a4 Ha paclio3HaBaHUE OPTaHUYECKUX BEIECTB

Lens: (chopMyaupoBaTh CAMOCTOSTEIBHO)..
O6opynoBaHKe M PEeaKTUBBI: PACTBOPHI TIFOKO3bI, TIHIIEPUHA, KPaXMaIbHBIN KIeicTep, OeMOK, TUAPOKCU HATpus, (hOpMaIbAeTHa, PacTBOP
caxapo3sbl, 3TaHOJI, PACTBOP METHOTO KYIopoca, crieioe 10J10K0, Oenblil X1e0, MHAUKATOPbI, CIIUPTOBKA, I€PKaTeNb, IPOOUPKH.
[Topsimox mpoBeaeHus paboTh
3aganue 1.
B nByx mpoOupkax 0e3 3TUKETOK COIEePIKATCs CIIEIYIOIINE BEIIECTBA:
| BapuaHT: 3TWJIOBBIM COIUPT U MypaBbUHAS KUCIIOTA;



2 BapHaHT-, PaCTBOPHI TJIFOKO3bI U ITTULEPHUHA;

3 BapuaHT: pacTBOpPHI (popManbaeruaa u 6emnka;

4 BapuaHT: pACTUTEJILHOE U MAIIMHHOE MACIIa;

5 BapuaHT: KpaXMaJIbHBIN KJICHCTEP U INIMLICPUH;

6 BapuaHT: pacTBOPHI INIFOKO3bI U 3TAHOJIA;

7 BapuaHT: pacTBOPBI Caxapo3bl U INIFOKO3BI.

[TomyunTe y yuutens 1Be nmpoOUPKU B COOTBETCTBUMU C HOMEPOM Baiiero Bapuanra. [Ipeanoxure cnocod 3KCIEpUMEHTATbHOTO ONpeIeIeHHS
COJIEP’)KUMOT0o Kakaol npooupku. Ilocne onoOpeHHst Bamlero MpeijioKEHUs YUYHUTEIeM HPUCTYHUTE K MPAKTUYECKOMY paclo3HaBaHHUIO
BELLECTB.

3ananue 2.

C moMoIIIbI0 OJTHOTO PEaKTHBA JOKAKUTE, UTO TIIFOK03a SBJISETCS BEIIECTBOM C ABOMCTBEHHOMN (yHKIUEH.

3ananue 3.

Bam Bbanbl mpoOUpKU ¢ pacTBOpaMu, B OJIHOM M3 KOTOPBIX COJAEPKUTCS TIIHIIEPUH, B JPyroil — ¢GopManblIerui, B TpeTheit — rioko3a. C
MIOMOUIbIO OJTHUX U TEX KE PEAKTUBOB OINPEAEIUTE KaXKJ10€ BELECTBO.

3aganue 4.

JlokaxuTe OMBITHBIM MyTeM, YTO KapTodenb u Oenblii XJ1e0 copepxkaT Kpaxmall, a Cresnoe s0JI0K0 — TIIF0KO3Y.

Odopmure B pabouelt TeTpaau OTUYET O IPOAETaHHON padoTe.

[TpakTuueckas padota Ne4 «lcciemoBanne MUAIMIEBHIX T00aBOK.

Leab: HayuYnTHCSA UCTIOIB30BATh MHPOPMAIMIO HA YIAKOBKAX (3TUKETKAX) MPOAYKTOB MUTAHUS HA HAJIMYHME MMUIIEBBIX J00aBOK.



OO6opyaoBanmne: ynakoBKH (3THKETKH) MPOIYKTOB MUTAHUS, MOAJICKAIIUX HUCCIEIOBAHUIO: KEBATEIbHbIE PE3UHKU, KapTO(eEIbHbIC UYHUIICHI,
CyXapHuKH.

Xox paboTsl:

1. HaumenoBaHue mpojykra.
2. CopneprkaHue NHUIIEBBIX J00ABOK B MPOIYKTE:

HaumenoBanue | Kpacurenu | KoncepBantel |  AHTHOKMCIM- | 3aryctuTenu | OMydbra- | Ycuiurenu
MPOJYyKTa E1** E2%* temu E3%* E4%* Topbl ES** BKycCa
E 6 koK

3. Tlpoanamu3upyiTe JaHHBIE U CIEIAWTE BHIBOJ O HAJTMYNUU ITUIIECBBIX J0OABOK B MTPOYKTaX MTUTAHHS.



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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