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IHosicHuTEABLHAA 3AIINCKA

Pabouas nmporpamMma 1o XvMMUH JjIsi OCHOBHOM IIKOJBI COCTaBJI€HA HA OCHOBE
aBTOPCKOM MporpaMMbl Kypca XUMHH : 0a30BbIid ypoBeHb, 10—11 kmaccer / H. E.
Kysnenosa, H. H. I'apa. — M. : Benrtana-I'pa¢, 2017.

VYuebupim 1mianom MBOVY «bexteeBckas COILl» ompeneneHo KOJIMYECTBO
yacoB Ha u3yueHue xumuu: 1 yac B Hegemnto B 10 knacce, Bcero 34 ydaca; 1 gac B
Hezemo B 11kmacce, Bcero 34 yaca MHBapUAHTHOM YacCTH.

OCHOBHbIC Uesiu N3YUCHUS XUMUH HallpaBJICHBI:

® Ha 0c80eHUe 8adCHeuwux 3Hanutl 00 OCHOBHBIX MOHSATUSIX U 3aKOHAX XUMHUH,
XUMUYECKOU CUMBOJIUKE;

® Ha ogladeHue ymerusmMu HAOIIONATh XUMUYECKHUE SBJICHUS, MPOBOIUTH
XUMUYECKUN OKCIEPUMEHT, MPOU3ZBOJAUTL pacyeThl HAa OCHOBE XHUMHUYECKHX
dbopMys BEIIECTB U ypaBHEHUN XUMUUYECKUX PEAKIINM;

® Ha pazsumue TIO3HABATEIBHBIX HHTEPECOB W  HMHTEIUICKTYaJIbHBIX
CrocCOOHOCTEM B TpolleccCe  MPOBEJACHHS  XHMHUUYECKOTO  DKCIEPUMEHTA,
CaMOCTOSITEJILHOTO TMPUOOPETEHUs 3HAHUM B COOTBETCTBHH C BO3HUKAIOIIUMH
KU3HECHHBIMU TTOTPEOHOCTAMU;

® Ha gocnumaHue OTHOIICHUS K XUMHUU KaK K OAHOMY M3 (pyHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY 00II€YeIOBEYECKON KYIbTYPHI,

® HAa NpUMeHeHUe NOJYYEHHbIX 3HAHUU U YMeHui JUisi  Oe30IacHOro
UCIIOJIb30BaHMS BEIIECTB M MaTEpPHAIOB B OBITY, CEJIbCKOM XO3SIMICTBE U Ha
NPOU3BOJICTBE, PEIICHHUs] TMPAKTUUECKUX 3aJlad B TOBCEJHEBHOW IKU3HH,
NpeIyNpesKIeHUs SIBICHUM, HAHOCSIIUX BPEJ] 3I0POBbIO YEJIOBEKA U OKPY’KaIoIlee
cperne.

OnHolt W3 BaXHEWIMX 3aJa4 OCHOBHOIO 00IIero o0Opa3oBaHUS SBISCTCS
MOATOTOBKAa OOyYarOIIMXCA K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOpY
KU3HEHHOTO M TpodeccroHanmbHoro mytu. OOyuaromuecs AOMKHBI HAYyYUTHCS
CaMOCTOSITEIILHO CTABUTH 1IEJIM U OMPEAEIISATh MMyTH UX TOCTHXKEHUS, UCTIOIB30BATh
MPUOOPETCHHBI B IIKOJIE OMBIT B PEATbHOW >KM3HHM, 332 paMKaMH y4eOHOTO
nporecca.

Ilnanupyemblie mpeAMeTHbIE Pe3yJIbTAThI OCBOCHUS IIpeAMeTa

B pe3yabrate wu3yuyeHuss y4yeOHOro mnpeamera «XHMHUSD» HAa YPOBHe
cpeaHero oouero o0pa3oBaHusi:

BoinyckHUK Ha 02a30BOM YPOBHE HAYYUTCSH:

e pAcKpblBaTh Ha NpUMEpax poJib XUMUU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOUM KapTUHBI MUpa U B MPAKTUUYECKON JIESITEIIbHOCTH YETOBEKA;

o JIEMOHCTPUPOBATh Ha MPUMEpPAxX B3aMMOCBSI3b MEXKIYy XUMHUEU U JPYTUMHU
€CTECTBEHHBIMU HAYKAMU;

e pAcCKpblBaTh Ha MpUMEpPaxX TOJOKEHUS TEOPUU XUMHYECKOTO CTPOCHUS
A.M.bytneposa;



o mnoHuMaTh pusmyeckuit cMmbica [lepuoauueckoro 3akona /[.M.Menneneesa u
Ha €ro OCHOBE OOBSICHATH 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOT'O CTPOEHHUS aTOMOB;

o OOBSCHATH MPUYMHBI MHOTroOOpa3us BEHIECTB HAa OCHOBE OOIIMX
MIPEICTaBICHUN 00 UX COCTABE U CTPOCHUHU;

e MPUMEHATh MpaBUa CUCTEMATUUYECKOM MEXIYHAPOJAHON HOMEHKJIATYpPhI
KaK CpeACTBa pa3WyeHUus U UJCHTU(PUKAIMKU BEIIECTB MO HUX COCTaBy U
CTPOEHHUIO;

e COCTaBIIAITH MOJICKYJISIPHBIE M CTPYKTYpHbIE (DOPMYJibl OpPraHUYECKUX
BEIIECTB KaK HOCUTEJIEH MHPOpMAIIUU O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX W
NPUHAIJICKHOCTH K OINPEACIICHHOMY KJIacCy COeIMHEHUI;

e XapaKTepu30BaTh OpPraHWYECKHE BEIIECTBA [0 COCTaBY, CTPOCHUIO H
CBOMCTBaM, YCTAaHABJIMBATh MPUYMHHO-CICICTBCHHBIC CBSI3M MEXKIY JTaHHBIMU
XapaKTEePUCTUKAMU BEIIECTBA;

e TPUBOJUTH NMPUMEPHI XUMUYECKUX PEAKIINNA, PACKPBIBAIOIINX XapaKTEPHbBIC
CBOMCTBA THUIUYHBIX IMPEJICTABUTENICH KIACCOB OPTaHMYECKUX BEIIECTB C IEIBIO
UX UICHTU(DUKAIIMYA U O0BICHEHUST 00JIACTH PUMEHEHNS,

e MPOTHO3UPOBATH BO3MOXKHOCTH TMPOTCKAHHUS XWMHUYECKUX pEAKIUHA Ha
OCHOBE 3HAHWW O THUIAX XHMHYECKOH CBS3M B MOJEKYyJaX pPEarecHTOB M HUX
PEaKIMOHHOM CIIOCOOHOCTH;

e HCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUM W XUMUYECKUX CBOMCTBAX
BEIIECTB JJIs 0€30MaCHOr0 MPUMEHEHUS B MPAKTUUYECKON A TENbHOCTH;

e MPHUBOAUTH MPUMEPHl  MPAKTUYECKOTO  HCIOJIB30BAHUA  IPOIYKTOB
nepepaboTku HeTH W TPUPOJHOrO rasza, BBICOKOMOJIEKYJSPHBIX COEIMHEHMM
(moMATUIIEHA, CUHTETUYECKOr0 KayuyKa, alleTaTHOTO BOJIOKHA);

e TIPOBOJUTH OMBITHI IO PACTIO3HABAHUIO OPTraHUYECKUX BELIECTB: TIUIEPUHA,
YKCYCHOM KHCIIOTBI, HETNpEeeIbHBIX >XUPOB, TIIIOKO3bI, Kpaxmaia, OeJIKOB — B
COCTaBe MHUILEBHIX MPOAYKTOB U KOCMETUYECKHUX CPEJICTB;

e BIAJCTHh MpaBUJIAMU M TMpUEMaMH O€30TMacHON paboThl C XUMHUYECKUMU
BEIIIECTBAMU U J1a0OPaTOPHBIM 000PYI0BaHUEM;

e YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKUUH U CMEIICHUs
XUMHYECKOTO PABHOBECUS OT pPa3IUYHBIX (HAaKTOPOB C IIEIBI0 OINPEACICHUS
ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOLIECCOB;

e MPUBOJUTH MPUMEPHI TUAPOIU3A COJIEH B MOBCEAHEBHOM KU3HU YEIIOBEKA;

e MPUBOJIUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN B
MIPUPO/IE, MPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATETbHOCTH OPraHU3MOB;

e MPUBOJIUTH NPUMEPHl XUMHUYECKHX PEAKIHM, PaCKpbhIBAIOIINX OOIIne
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB — METANIOB U HEMETAILIIOB;

e TMPOBOAUTH pacyeThl HA  HAXOXKICHHE  MOJICKYJSPHOU  (HOPMYJIBI
YIJIEBOJIOPO/Ia MO MPOAYKTaM CrOpPaHUs M MO €ro OTHOCUTEIbHOM IJIOTHOCTH U
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTAB,;

e BIIQJIETh NpaBUJaMU O€30MACHOr0 OOpalleHUs C EIKUMHU, TOPIOYUMHU U
TOKCHUYHBIMH BEIIECTBAMHU, CPEICTBAMU OBITOBON XUMUU;



e OCYIIECTBISATH TOUCK XUMHUYECKOW UWHOpMaMM 1O  Ha3BaHUSIM,
uaeHTuuKaropaM, CTpyKTypHbIM (OpMYyJiaM BEIIECTB;

e KPUTHYECKU OLIEHMBATh M MHTEPHPETUPOBATH XUMUUYECKYIO HMH(OpMAIIHIO,
collepKalllylocs B COOOILEHUAX CpPEJICTB MacCoBOM HMHpoOpManuu, pecypcax
NHTepHeTa, HAYyYHO-MOMYJISIPHBIX CTaThSIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTU B I1IEJIAX BBIABICHUS OIIMOOYHBIX CYXKJICHUM U (POPMHUPOBAHUS
COOCTBECHHOMH IMO3UIIUH,

e MpPEJCTABIATh MYTU pEHIEHUS TIJI00ATBbHBIX MPOOIEM, CTOSIIUX TMepen
YEJIOBEUECTBOM: IKOJIOTUYECKUX, DHEPTETUUECKUX, CBIPHEBBIX, U POJb XUMHUU B
PELICHUH 3TUX MPOOIIEM.

BpinyckHUK HA 02a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUNTHCS:

e WUIIOCTPUPOBATh HAa MPUMEPAX CTAHOBJIECHUE W SBOJIOLMI0 OPraHUYECKOU
XUMHUM KaK HAYKW HA PA3JIMYHbIX UCTOPUUECKUX ITANAX €€ PA3BUTHUS;

e HCIMOJIB30BATh METOJIbl HAYYHOI'O MO3HAHUS MPU BBHINOJIHEHUU MPOEKTOB U
y4eOHO-HCCNEJ0BATENbCKUX 3a/1a4 M0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYyUEHUS U
pacrno3HaBaHUsl OPTraHMYECKUX BEILIECTB;

o OOBSCHATH MPUPOAY € CHOCOOBI O00pa30BaHHMS XUMHUYECKOW CBS3U:
KOBAJICHTHOU (TOJISIPHOM, HETOJSPHOI ), HOHHOM, METa/UIMUYEeCKON, BOJIOPOTHON —
C LIEJIbIO ONIPEJCTICHHUS] XUMUUECKOM aKTUBHOCTH BEILIECTB;

e YCTAaHABIMBATh TE€HETUUYECKYIO CBSA3b MEXIY KIACCAMU OPraHUYECKUX
BEIIECTB i1 OOOCHOBaHUS MPUHIUIUAIBHOW  BO3MOXKHOCTH  TOJyYEHHS
OPraHUYeCKUX COCAUHEHUH 3aJJaHHOTO COCTaBa U CTPOCHUSI;

e YCTaHaBIIMBATh B3aUMOCBSA3U MEXIy (PakTaMu U TEOpUeH, MPUUYUHON U
CJIEJICTBUEM TPU aHAIHU3€ MPOOJIEMHBIX CUTyalluid 1 000CHOBAHWUU MPUHUMAEMBIX
PEILIEHU HA OCHOBE XMMHYECKUX 3HAHUU.

Conepxanue yueOHOro npeamera « XuMush»

ba3oBblii ypoBeHb 00pa3oBaHus

10 kiacce

Paznen 1. Teopemuueckue ocroswl opeanuyeckou Xumuu

Oprannveckue BemecTBa. Opranudeckass xumus. l[Ipenmer opranumdeckoin
xumMud. OTINYUTEIbHBIE TPU3HAKH OPTAaHUYECKHUX BEIIECTB U UX PEAKIIHM.

Teopuss xumuueckoro crpoeHuss A.M.bytiepoBa: OCHOBHBIE MOHSTHS,
MOJIOKEHHUsI, cieAcTBUsA. COBpEMEHHbIE MPEICTABICHUS O CTPOCHUU OPraHUYEeCKUX
coenuHeHuid. M3zomepnl. M3omepusi. DMIupuyeckue, CTPYKTYpHbBIE, JIEKTPOHHbBIE
dopmynbl. Mogenn MOJEKyJn OpraHW4YecKuX coenuHeHuid. JKu3Hb, HaydHas W
oOmecTBeHHas aesTenbHoCcTh A.M.ByTneposa.

DNEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE OPraHWYECKUX COEAMHEHUH.
['ubpuan3anus 3IEKTPOHHBIX OpOUTaNeil mpu oO0pa30BaHWN KOBAJCHTHBIX CBS3EH.
IIpocTast m KpaTHas KOBaJICHTHBIE CBSI3UM. MeTOAbl UCCIIeI0BaHUs OPraHUYECKHUX
COCIMHEHN.

TeopeTnueckne OCHOBBI NMPOTEKAHUSI PEAKUUU OPraHUYECKUX COCIMHEHUM.
Kiaccudukanus opraHm4ecKux peakiuii.

Oco0eHHOCTH TPOTEKAHUS PEAKIIUNA OPTraHUYECKUX COCAUHEHUN.
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Paznen 2. Knaccwt opeanuyeckux coedunenuil. ¥Y2neeo0opoowi.

Aukanbl. CTpoeHHE MOJEKYI alnkaHoB. ['oMonoruueckuit psaa. Homenkiarypa
u uzoMmepusa. Pusnyeckue CBOMCTBA AJIKAHOB. XMMHUYECKUE CBOWMCTBA: NOpPEHUE,
raJOreHUPOBAHUE, TEPMHUUYECKOE Pa3JIOKeHUEe, wu3zoMepusanus. Haxoxnenue
ajkaHoB B npupoje. [loyuenne u npuMeHeHue aaKaHoB.

Hukiaoankaubl. CTpo€HUE MOJEKYJ, TOMOJOTHYECKUU psif, (U3HUUYECKUE
CBOWCTBA, paCIPOCTPAHEHUE B IIpUpOe. XUMUUYECKHE CBOMCTBA.

Aukenbl. CTpoeHnne MoJekyi. @uzndeckue cBolcTa. M3oMepusi: yriepoaHoi
LeNU, TOJIOKEHUS KpaTHOW CBs3M, LHC-, TpaHC-, u3omepusa. Homenknatypa.
XHUMUYECKHE CBOMCTBA: PEAKIUS OKUCIICHUSA, MPUCOCIAUHEHHUS, MOJIUMEPU3AIUH.
[TIpaBunio B.B.MapkoBHukoBa. CrnocoObl MoydeHUs ATUJIEHA B JIa0OpaTOpUU U
MPOMBIIIIEHHOCTH.

Aakaanenbl. CtpoeHue. Ousznuecknue U XMMUYECKUE CBOWMCTBA. [IpuMeHenue
ankaaueHoB. HatypanbHbiii kayuyk. Pe3una.

Aakunbl. CTpoeHue Mojekyn. @dusznueckne W XHMHUYECKHUE CBOMCTBA.
Peakuuu npucoenunenus u 3amenieHus. [lonyuenue. [Ipumenenue.

ApomaTnyeckue yrjeBoaopoabl (apeHsbl). beH301 W €ro TroMoJIorH.
Crpoenue, (QusnuecKkue CBOWCTBA, H30MEPHUsS, HOMEHKJIATypa. XHUMHUYECKUE
cBoiicTBa OeHnzona. ['omosiorm OeHzona. OCOOEHHOCTH XHUMHUYECKUX CBOMCTB
roMojoroB OeH3ojla Ha mpuMmepe Toiyona. Ilpumenenwe OeH30lla W €ro
TOMOJIOTOB.

I'eneTnyeckas cBA3b yIiIeBOJIOPOJIOB.

Paznen 3. Ilpoussoonvie yeneeo0opooos

Cnuptsl. Kiaccudukanus, HoMeHKIaTypa v u3omepust cnuptoB. [Ipenenbabie
OJIHOATOMHBIE CIIUPTHI. ['OMOJIOTHUECKUN PsiJl, CTPOCHHE U (PU3UUECKHE CBOMCTBA.
Bopoponnas cBsi3e. Xumudeckue cBoiicTBa. [losiydeHue u npuMeHEeHHE CIIUPTOB.

Mmuoroaromuble cnupthl. Knaccudukanus, HOMEHKIaTypa U HU30MEpHS.
OtuneHrnukonb u rimnepud. CoctaB, cTpoeHue. DPU3NUECKUE U XUMHUYECKHE
cBoiicTBa. [lonyyenue u npumenenue. KauecTBeHHbIE peaKIIMM HA MHOTOATOMHbBIE
crnupThl. CIUPTHI B )KU3HU yenoBeKa. CIUPTHI U 310POBhE.

®enonbl. DeHon: cocraB, CTPOCHUE MOJEKYJbI, (HU3UYECKUE U XUMUYECKUE
cBoiicTBa. [Ipumenenne ¢penona u ero coeAMHeHU. MIX TOKCUYHOCTb.

Auabaerugbl M  KeTOHbI. XapaKTepUCTUKA  aJIbJETMI0OB U  KETOHOB
(pynkmonanbHasi Tpynma, obmas dopmyna, npeactaButenn). Kiaccudukanms
anpaeruoB. ['omonornueckuii psja NOpenenbHbIX anbaeruaoB. HomeHknarypa.
duznyeckue  CBOWCTBA. XMMHYECKHE  CBOMCTBA: PEAKIMU  OKHUCIICHUS,
MPUCOEIMHEHHUS, TOJIMKOHIeHCaunu. Dopmanpaerul u aleTaabIerul: MOJyYEeHHUE
U NIpUMEHEHHUE. ALIETOH KaK MPEACTABUTENIb KETOHOB.

KapoOonoBbie kuca0Thl. Knaccuduxarms KapOOHOBBIX KHUCJIOT.
OmHOOCHOBHBIE HACHIIIEHHBIE KAapOOHOBBIE KHCJIOTHI: TOMOJIOTHYECKUN P,
HOMEHKJIaTypa, CTPOCHHUE.

dusnyueckue U XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. [IpuMenenue u
MoJiyyeHrne KapOOHOBBIX KUCIIOT.
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Kparkue cBeneHuss O BBICHIMX KapOOHOBBIX KHUCJIOTAaX: MaJIbMUTHHOBAS,
cTeapuHOBass MW oJenHoBas. Pacnpoctpanenne B mpupone. CBoiictBa H
npuMeHeHnue. Mepuia.

Ciaoxuble 3¢upbl. CoctaB 1 HOMEHKIAaTypa. PU3NUECKHE U XUMHUYECKHUE
cBoictBa. ['maponus cinoxueix 3¢upoB. PacnpocTtpaneHue B mOpupoae Hu
MIPUMEHEHHUE.

['eneTnyeckass cBsi3b YriE€BOJOPOJOB, CIUPTOB, AIBACTHIOB M KapOOHOBBIX
KHUCJIOT.

Amunbl. Kinaccuduxanmus, COCTaB, U30MEpHUS u HOMEHKJIATypa.
I'omonoruueckuit psa. Ctpoenue. uznueckre 1 XMMUYECKHUE CBOMCTBA AMUHOB.
[IpumeHnenne amMUHOB. AHUIMH — TPEJACTABUTENb aAPOMATHYECKUX AaMHUHOB.
Ctpoenune wmonekynbl. DU3NYECKHE W XUMHYECKHE CBOWMCTBA, KauyeCTBEHHAs
peakiusi.  CriocoObl  MONydeHUs.  ApOMAaTUYECKHE  TeTePOIUKINYECKUe
coeauuenus. [TupuanH U TUPPOJI: COCTaB, CTPOEHUE MOJIEKYJ. 3HAYEHUE aMUHOB.
TabakokypeHue U HApKOMaHUs — yrpo3a KU3HU YEJIOBEKa.

Paznen 4. Bewecmea sicusvix Kiemok.

Kupbl. Kupel — Tpurnamnepuapl: coctaB, (U3HYECKUE W XUMHYECKHE
cBoiicTBa KUpoB. JKupbl B JKU3HM YEJIOBEKa M ueyoBedyecTBa. JKupbl Kak
NATATEJIbHBIE BEIIECTRA.

YraeBoabl. O6pa3oBanue YTJIEBOJIOB B npoiiecce doTocuHTE3A.
Knaccuduxamuss yrinesomos. ['moko3a: ¢usumyeckue cBoiictBa. CrpoeHue
MOJIEKYJIbI: albJeTUAHas W UukiIndeckue ¢Gopmbl. Duznueckre M XUMHUYECKHE
cBoiicTBa. IlpuponHble MCTOYHUKH, CIOCOOBI TOJYYEHUS W TPUMEHEHUS.
O®pykro3a. Puboza u nesoxcupuboza. [IpeBpaiienue IIIOKO3bI B OpraHU3Me
yenoseka. Caxaposa. Haxoxzaenue B npupoae. buonornueckoe 3Hauenue. Cocras.
@®usnueckue MW xuMuueckue cBoiictBa. Kpaxman. CtpoeHue, CBOKCTBaA.
Pacnipoctpanenue B npupoae. [lpumenenue. Lemnrono3a — npupoaHbIi NOJIUMED.
CocraB, cTpyKTypa, CBOMCTBa, HAXOXKAEHUE B MpUpoAe, NpuMeHeHrne. Hurpatel u
aleTaThl LEJUII0JI03bI: MOJyYeHUE U cBorcTBa. [IpumeHeHue.

AvuHokncsaoTbl.  CoctaB,  cTpoeHue,  HOMEHKJIaTypa.  H3omepus.
['omonornueckuii psx aMUHOKHUCIOT. PU3NYECKHE U XUMHUYECKHME CBOMCTBA.
JIBOMCTBEHHOCTh ~XMMHYECKUX peakiuil. PacnpocTpaHenue B  NpPHUPOJIE.
[Ipumenenue u noydeHne aMUHOKHCIIOT B 1ab0paTopu.

Beaku. Kimaccugukanus O€lnKoB MO  COCTaBy W MPOCTPAHCTBECHHOMY
ctpoenuto. IIpoctpancTBeHHoe cTpoeHre. PU3NUECKUE U XUMHUYECKHE CBOWCTBA.
KauecTtBennblie peakiuu Ha 0enku. ['uaponus. CuHTe3 OENKOoB.

HykienHoBble  KHUCJIOTHI. [[oHATHE O HYKIEHHOBBIX KHCJIOTax  Kak
npupoanbix noaumepax. PHK n JIHK, ux MectoHaxoxaeHue B )KMBOW KIIETKE U
ouonornyeckue ¢yuknun. OOmme npenctaBinenuss o crtpykrype [JHK. Ponb
HYKJIEMHOBBIX KHUCIIOT B OnocuHTe3¢e Oenka. Mcropus otkpsitus crpykrypsl JTHK.
CoBpemenHsbie npeactaBieHus: o poiau u pynkusax JJHK.

Paznen 5. Opeanuueckas xumus 6 sHcuznu uenogeka

Ilpupoanbie MCTOYHMKHU yrjaeBoaopoaoB. Hehpts u  HedTenpoAyKTHI.
®usnueckue cBoiictBa. CrocoObl mepepadbotku Hedtu. Ileperonka. Kpekunr
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TEPMUYECKUN U KaTtanuTtuueckuil. Koxcoxumuyeckoe npouzsoocmeo. [lpupoanbiii
Y MIONYTHBIN HE(TAHOM ra3bl, UX COCTaB U UCIOJIb30BaHUE B MPOMBIIIIEHHOCTH.

[Monumepsl u nojuMepHble MaTepuajbl. OOIINE MOHATUS O CUHTETUYECKUX
BBICOKOMOJIEKYJIAPHBIX ~COCIMHEHUSIX: TMOJUMEpP, MAKPOMOJEKYJa, MOHOMED,
CTPYKTYpHOE 3BEHO, CTENEeHb TMOJMMEpHU3alNu, TreoMerpuyeckas ¢dopma
Makpomosiekys. CpoicTBa mosmMmepoB. Kiaccudukarus mnoauMepoB. Peakiuu
MOJUMEPU3ALINU U MTOJTMKOHICHCAIUH.

CuHTeTHYECKHE Kay4dyyKHU: H3OMPEHOBBIA, OYTaIUEHOBBIA M JUBUHHWJIOBBIM.
CuHTEeTHYECKHE BOJIOKHA: AIlETaTHOE BOJIOKHO, JIABCAH W KalpOH; IJIACTMACCHI:
MOJIUATHUIIEH, MOJTMBUHUIIXJIOPUI, MOJTMBUHUIICTUPOI. [IpakTuueckoe
UCIIOJIb30BAHUE TMOJUMEPOB M BO3HUKIIUE B PE3YJbTATE 3TOr0 SKOJIOTHYECKUE
npoOaeMbl. BropuyHas nepepaboTka moJiIMMepoB.

3amura okpy:xkawieid cpeabl OT BO3ACHCTBHS BPEIHBIX OPraHMYECKHUX
BellecTB. XMMHUYECKAs IKOJIOTUS KaK KOMIUJIEKCHAs HayKa, U3yvaromias COCTOSIHUE
OKpYXaloIlel cpeabl. 3alMTa OKPYXKAOUIEH CpeAbl OT 3arpsA3HSIONIEro
BO3JICUCTBUSA OpraHudeckux BemecTB. CrnocoObl yMEHBIICHHUS HEraTUBHOTO
BO3JICHCTBUS HA IPUPOLY OPTaHUUYECKUX COCTMHEHUM.

11 knacc

Paznien 1. Teopemuueckue ocHogvl opeanuieckou Xumuu

BaxHeiilnne NOHATHS XUMHM W HMX B3amMocBsa3H. ATtoMm. BeiecTso.
IIpocThie U cioXHBIE BemiecTBa. JnaeMeHT. M3ortombl. MaccoBoe uwucio. Yucio
ABoragpo. Moabs. MosipHblii 00beM. XHUMHUYECKass peakius. Mojeiau CTpOSHHUsI
atoma. Snpo W HYKJIOHBL. OJNEKTpoH. ATOMHas opOutanb. Pacmnpenenenwue
AJICKTPOHOB IO OpOHUTAISAM. DJEKTpOHHAsi KOH(UTypalus aToMoB. BajeHTHbIE
AJIEKTPOHBI.

OcHOBHbBIE 3aKOHbI XMMHUH. 3aKOH COXPAHEHHUS MaCChl, 3aKOH IOCTOSIHCTBA
coctaBa, 3akoH ABorajapo. Ilepuogmueckuii 3axkoH u Ilepuoandeckass cucrema
xumu4ueckux aneMmentoB JI.M.Meneneena.

Teopust cTpoeHuss aToma.

A. Jlasyazbe — meopey Xumuueckou peGoioyuu U OCHOBONOJIONCHUK
Knaccuyeckou  xumuu. Ienuanvuvie npeockazanua .M.  Menoeneesvim
CYyWecmeoB8anus HOBbIX INeMEHMO8.

Paznen 2. Bewyecmeso u ux cocmas

Crtpoenue BemecTBa. XuMHYECKas CBs3b U €€ BUJbl. KoBalleHTHas1 CBA3b, €€
Pa3HOBUJIHOCTH W  MEXaHHW3Mbl  00pa3oBaHUS.  DJIEKTPOOTPHUIATEIBHOCTS.
BanentHocts. Crenenb okucieHus. HMoHHas cBsa3b. MeTaminyeckas CBS3b.
Bonoponnasa ces3p. BemectBa MOJEKYJIAPHOTO W HEMOJIEKYJSIPHOTO CTPOCHMUSI.
AMop(dHOE ¥ KPUCTAIIIMYECKOE COCTOSTHUE BellecTB. Kpucraminmdeckue pemerku
W ux TUnbl. IlpuyuHbBl MHOTOOOpa3us BEIIECTB: H30MEPHsA, TOMOJIOTHS,
aJI0OTPONHSI, U30TOMHS.

Komnnekcuoie coeounenus

Cucrembl BewlecTs. Unuctele BemecrBa M CMeCH. VICTUHHBIE pacTBOPHI.
PacTBopuTens U pacTBOpeHHOE BellecTBO. PacTBopeHre Kak (PU3MKO-XUMUYECKUM
nporecc. CnocoObl BbIpaXEHUS KOHIEHTPALIMM PACTBOPOB: MaccoBasi [0JIsl
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PAaCTBOPEHHOI'O BEIIECTBA, MOJSApPHAs KOHLEHTpauus. PacTBOpBI 3JIEKTPOJIUTOB.
HucnepcHocTs. JlucnepcHble cucteMsl. KoonaHbie pacTBOPHI.

T'enu u 301u.

B3aumopeiicTBUsT M NpeBpallleHUs BellecTB. XMMUYECKUE PEAKIUH B
CUCTEME MPUPOJAHBIX B3aUMOACUCTBUN. PeareHTsl W INPOLYKTBI pPEAKIUU.
Knaccuduxanus opraHndyeckux U Heoprauudeckux peakuuid. TemnoBeie 3 PexTo
peakiuu. TepmoxuMmuueckne ypaBHEHHs peakumil. CKOpPOCTh XHMHYECKOU
peakiuu. OHeprus axkTuBauuu. PakTOpbl, BIUAKONIME HA CKOPOCTh PEAKLUU.
Karanuz u xaranuzatopel. Hueubumopwl. Ilpomomopwi. Kamanumuueckue 50bi.
®Depmenmol. OOpaTuMble M HEOOpaTHMble peaklMh. XHMHUYECKOE paBHOBECHE.
@akrtopel, cMemawmue paBHoBecue. IIpunnmn Jle Illatense. 3akoH
JIEUCTBYIOIIMX MACC.

Teopusi DJIEKTPOIUTUUECKONW JAUCCOUMALMUA. DJICKTPOJUTHI. AHHUOHBI U
KaTuoHbl. CUJibHBIE U Ca0ble JIEKTPOIUTHI. IIEKTPOJIUTUYECKAS TUCCOIHAIIUS.
Crenenp nucconuanuu. Peakiuu MOHHOTO 0OMeHa B BOAHBIX pacTBopax. MouHoe
npoussedenue 600vl. Bonoponueiii mnoxazarens (pH) pactBopa. HMuaukatopsl.
['maponu3 opraHM4ecKuX U HEOPraHMYECKUX COEAUHEHU.

OKHCIUTETHFHO-BOCCTAHOBUTEIBbHBIE pEaKIIMU. MeTo/| 3JIeKTpOHHOTo OanaHca.
DOneKkTponu3. Xumuueckue UCMOYHUKU MOKA, 2ANb8AHUYECKUe HIeMeHmbvl U
AKKYMYIAMOPb.

IIpocmuie u cnoorcuvle peakyuu.

Paznen 3. Memannvl, Hememannel u ux coeOuHeHus

MeTa/iibl  TJABHBIX MNOATrPYyNI. XapakTepHble OCOOCHHOCTH METAIIOB.
[lonoxxeHne MeTalIOB B NEPUOAMYECKOM cucTteMe. Meramibl — XUMHYECKHUE
AJIEMEHTHI U MPOCThIE€ BellecTBa. OU3NUECKUE U XUMUYECKUE CBOMCTBA METAJIIOB.
O6mast xapakrtepuctuka MeTaioB IA-rpynmel. I[llenoynsie Meramibl U HUX
coenunenus. CTpoeHue, OCHOBHBIE CBOMCTBA, 00JIACTH MPUMEHEHHUS U MOy YeHUE

O6mass  xapakrepuctuka MeTawioB [IA-rpynmel.  I[llemoyHo3eMenbHbBIC
METaUIbl M WX BakHeWmue coeauHeHus. JKecTKoCcTh BOJBI M CIOCOOBI €€
YCTPAHEHUSI.

Kparkas xapakrtepuctuka »siemeHTOB [IIA-rpynnsl. AnfoMUHMI W €ro
coequHeHus. AM(OTEPHOCTh OKCHA U THIPOKCHA AIFOMUHUSA. AJTIOMUHOTEPMHUSL.
Ilony4yeHne u NpUMEHEHNE AIFOMUHUA.

Mertanaasl modouyHbIX rpymm. JKene3o Kak TNpeacTaBUTENb d-3JIEMEHTOB.
Annotponus xene3a. OcHoBHble coenuHenus >kene3a (II) u (III). KauectBeHHbIe
pEeaKIMy Ha KATHOHBI XKeJe3a.

[lonyyenne wu mnpuMeHeHne MerauioB. Koppo3us MeTamuioB U CrocoObl
3amuThl OT Hee. Cnaasvl. Ilpouzsoocmeo uyeyna u cmanu.

XapakTepHble O0CO0EHHOCTH HeMeTaJlIoB. [looxkeHne HeMETauioB B
IIEPUOANYECKON cucTteMme. Hemeramnbl — XUMHYECKHE JJIEMEHTBl U IIPOCTHIE
BemecTBa. PU3NUECKue U XUMUYECKUE CBOMCTBA HEMETAILIOB.

I'anorennr. O0mias XxapakTepuCTUKAa TajJOr€HOB — XMMHYECKUX 3JIEMEHTOB,
MPOCTBHIX BEIIECTB W HUX COeAUHEHUN. XUMHUUYECKHUE CBOWCTBA U cnocobOwvl



noayuenus ranoreHoB. ['anorenoBogopoasl. ['anorenuasl. Kucnopoaconep:xaiue
COEJIMHEHHUS XJIOpa.

bnazopoonvie 2asvi.

O0o0menne 3HaHMH O MeTta/Iax M HeMmerasiax. CpaBHuUTENbHasA
XapaKTepUCTUKAa METAIOB M HEMETAUIOB U uX coenauHeHud. OKCUIIbI,
TUAPOKCHUIBI U COJIM: OCHOBHBIE CBOMCTBA U CIIOCOOKI MonydeHus. CpaBHUTENIbHAS
XapaKTEePUCTHUKA CBOMCTB OKCUIOB U THAPOKCUIOB HEMETAJUIOB U METaJUIOB.

Heopranuyeckue u opranuyveckue BemiecTBa. Heopranmyeckue BellecTBa.
Oprannueckue BemectBa. Mx knaccupukanus u  B3auMocBs3b. O00O0IeHHE
3HAHUW U HEOPTAHUYECKUX U OPTaHUUYECKUX PEAKIUSX.

Pazeumue 6uonocuueckoti xumuu — axkmyaibHas nompebHOCHb HAule2o
8pemeHuU.

IIpou3BoacTBO M mNpUMEHEHHE BelleCTB U MaTepuaaoB. XUMUYECKas
TexHosiorusi.  [IpuHIUNBI ~ OpraHu3alid  COBPEMEHHOIO  IMPOU3BOJICTBA.
Xumudeckoe chipbe. Mertammudyeckue pyapl. OOmme crmocoObl  MOJy4eHHUE
METaJIoB. MeTauryprusi, MeTaUTypruaecKue mpoecchl. XUMUYECKasi TEXHOIOTHsI
CUHTE3a aMMHAKa.

BemecTBa u Marepuanbl BOKpYr Hac. bHOJOrMyYecku akTUBHBIC BEIIECTBA
(bepMeHTBI, BHUTaMUHBI, TOPMOHBI). XHUMHUS U 370pOBbE. AHAIBIETHUKHU.
AnTHOMOTUKU. AHecTesupymomue npenapatbl. CpencrtBa OBITOBOM XUMHHU.
Motome u yuctsmue cpencrsa. [IpaBuna Ge3onmacHoil paboThl CO CpelcTBaAMU
OBITOBOM XUMUHU.

Xumust Ha 0aunom yuacmke. Munepanvuvie yooopenus. Ilecmuyuowl. Ilpasuna
UX UCNONB308AHUA. XUMUSL CPEOCME SUSUEHDBL U KOCMEMUKU.

OKojoruyeckue mpodiemMbl XUMHUH. VICTOYHMKA W BHABl XUMHYECKHX
3arpsI3HEHUN OKPYXKAIOIIEH Cpelibl. XUMUUYECKUE MPOU3BOACTBA U UX TOKCUYHBIE,
rOpIOYME U  B3PHIBOOMACHBIE OTXOJbI, BBIOPOCHL. XUMHUKO-IKOJOTHYECKUE
poOJIeMbl oxXpaHbl atMocdepsl, Tuapocdepsl, muTochepsnl. [lapHUKOBBIN P HEKT.
Cwmor. Kucnotrasle noxau. Paspymenue o030HOBOro cios. CTOYHBIE BOJIBI.
3axopoHEHUE 0TXOAO0B. JKOI02UYeCKUL MOHUMOpUH2. DKol02udecKue npooiemvl u
300posbe uenosexa. Xumus u 300p0sbulil 00pa3 HCU3HuU.

Xumuueckue npoyeccul 8 HCUBLIX OPSAHUZMAL.

Metoabpl HayyHoro mno3HaHusi. Onvcanue, HaOMIOJEHUE, XUMHUYCCKUU
JKCIIEPUMEHT. XUMHAYECKUN aHaJIn3 u CUHTE3 BEIIECTB.
Ecmecmeennonayunas kapmuna mupa. Xumuueckas KapmuHa npupoobwl.

TemaTnueckoe IJIAHUPOBAHUEC

10 kaace
Ne Pa3zaeu, Tema KoinnuyectBo | KonTpoabubix | [IpakTudyeckun
n/n 4acoB padoTt X pa6or
1. Paznen 1. Teopust 3q - -
XUMHAYECKOTO
CTPOECHUSA
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OPraHuYEeCKUX
coenunenun. [Ipupona
XUMHUYECKUX CBA3EU

2. | YrineBoaopoibl 10 1 1
3. | Kucnoponacoaepaiue 14 - 1
OpraHUYecKue
COCIMHEHUS
4, AzoTcoaepxaniue 5 1 1
OpraHUYeCcKue
BEIIECTBA
Paznen 3.Xumus nojsumepos (64)
S. XHUMHUS TTOJTMMEPOB 6 1 1
Hroro 34 3 4
11 kiacc
Ne Pa3nes, Tema Kouanuec KonTtpouan IIpakTuuec
TBO 4YaCOB HBIX padoT KHX padoT
Paznen 1. TeopeTrudueckue ocHOBBI 001eii xummuu (3/84)
1. Baxneitmue 3 - -
MOHSATHS, 3aKOHBI 1
TEOPHUH XUMUHU.
Teopust ctpoeHust
aToma.
[Tepnoanueckuit
3aKOH U
nepuoanydecKas
cucrema.
Pa3znen 2. BemecTBa u ux cocran (18/324)
2. Ctpoenue u 3
MHOT000pa3ue
BEILIECTB
3. Cwmecu n 5 1 1
pPacTBOPHI BELIECTB
4, XUMUYECKHE 10 1 1
peakiuu
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Paspnen 3. Mera/ibl, HeMeTALJIbI M UX cOelMHeHus. B3aumocBssb
OPraHMYeCKHMX M HeopraHu4eckKux seuects (13/264)

5. MeTtamibl 4 - -
6. Hemetanisl 4 1 -
1. Knaccuduxanus u 2 - 1
B3aMMOCBS3b
HEOPTaHUYECKUX H
OpraHUYECKHUX
BEILIECTB
8. [IpousBoacTBO U 3 - -

IPUMEHEHHE BEIIECTB
U MaTepuasoB.
Mertoapl No3HaHUS
XUMUU

Hroro 34 4 3

@opMyIHpOBKAa Ha3BaHWM pPA3[ENOB M TEM  COOTBETCTBYET aBTOPCKOMU
porpaMme.

Onucanue y‘lCﬁHO-MeTOHI/I‘IeCKOFO H MATCPUAIBHO-TEXHUICCKOI'0

o0ecrieueHusi 00Pa30BaTEILHOIO Mpomecca
Ilepeueny mexnuueckux cpedcme Kabunema:

Cneyuanuzuposannas mebenb u cucmemsl Xpanenus 014 Kabunema Hannuue,
%
2.15.1. Jlocka KiaccHast 1(100)
2.15.2. CTON IEeMOHCTPAIMOHHBIN C PAKOBHUHOM 1(100)
2.15.3. CTOJ IEMOHCTPAIMOHHBIN C HAJICTPONKOM 0
2.15.4. Crou yuurens 1(100)
2.15.5. CToJ yuuTeNns NpuCTaBHOM 0
2.15.6. Kpecao mis yaurens 1(100)
2.15.7. CTOJ yUCHUYCCKUN PETYyIMPYEMbIH 110 BBICOTE 0
2.15.8. CTyn yYCHHUYECKUN C PETYJIMPYEMOU BBICOTOU 0
2.15.9. [xad mas XpaHEHUs C BBIABUTAIONTAMHUCS 0
JICMOHCTPAIIMOHHBIMH TTOJIKAMHU

2.15.10. Ikad st XxpaHeHus: yaeOHbBIX TOCOOHI 1(100)
2.15.11. Cucrtema xpaHeHHUs TaOJHUII U MJIAKATOB +(100)
2.15.12. boxoBas neMOHCTpaIMoHHas ITaHeJb 0
2.15.13. HNudopmarimoHHO-TeMaTUYeCKUid CTeH]T 0
2.15.14, Orserymmurens 1(100)

Texnuueckue cpeocmea odyuenus (pabouee mecmo yuumens)

2.15.15. | MHTepakTHBHBIN TPOrpaMMHO-aNNaPaTHBIN KOMIIEKC 0
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2.15.16. Kommbrotep yuuTens, JTUIEH3HOHHOE IPOrPaMMHOE 1(100)
obecrieueHne
2.15.17. [InaHIIETHBIN KOMIIBIOTEP YUYUTEIS 0
2.15.18. MHOroyHKIIMOHAILHOE YCTPOICTBO 0
2.15.19. JlokymMeHT-Kamepa 0
2.15.20. AKycTHUYECKasl CHCTEMa JUISl AYIUTOPUU 1(100)
2.15.21. CeTeBoit GUIbTP 1(100)
2.15.22. CpelncTBO OpraHu3aiyy OecrpoBOIHON CETH 1(100)
Qbopyoosanue xumuueckoi 1abopamopuu
Cneyuanuzuposannas mebenb U cucmemsl Xpanenus 011 XUMU4ecKoil
aadbopamopuu
2.15.23. CToJ1 IeMOHCTPAIIMOHHBIN C paKOBUHOM 0
2.15.24. CToJ1 1IeMOHCTPAIIMOHHBIN ¢ HaICTPOMKOI 0
2.15.25. Crout yuurens 0
2.15.26. CTOJ1 IpUCTaBHOM 0
2.15.27. Kpeciio mis mpenoaBatesst 0
2.15.28. OCTpOBHOM CTOJI IBYXCTOPOHHUM C MOACBETKOM, 0
AIIEKTPOCHAOKEHHUEM, C TTOJKAMH U SITUKAMHU
2.15.29. Cry1n 1a60paTOPHBIH C peryIupyeMon BbICOTOM 0
2.15.30. [1Ikad BBITSHKHON IMTaHOPAMHBIH 1(100)
2.15.31. [xad nms XxpaHEeHUs ¢ BBIABUTAIONTAMHUCS 0
JIEMOHCTPAITMOHHBIMH TTOJTKaMHU
2.15.32. [Ikad mist XxpaHeHus: yaeOHBIX TOCOOHIA 3(100)
2.15.33. ITnakaThl HACTEHHBIE +(100)
2.15.34. OrHeTymuTeh 1(100)
Jlemoncmpayuonnoe odopyoosanue u npudopel 0141 Kadbunema u
aadopamopuu
2.15.35. Becnl anekTponnsie ¢ USB-niepexo tHukomM 0
2.15.36. CTONUK I10bEMHBII 0
2.15.37. IlenTpudyra neMoHCTpaMOHHAs 0
2.15.38. [IITaTMB XUMHUYECKUH JEMOHCTPAIIMOHHBIN 0
2.15.39. Arnmapar i IpOBEJICHUS XUMUYECKUX PEaKIIUM 0
2.15.40. Arnmapar Kunma 0
2.15.41. DBANOMETP 0
2.15.42. I'eHepatop (MCTOYHHMK) BBICOKOTO HANPsKEHHS 0
2.15.43. I'openka yHUBEpCaJIbHAsI 0
2.15.44. [Tpubop s MILTFOCTPAIMK 3aBHCUMOCTH CKOpPOCTH xumudeckux | 1(100%)
pEeakIUi OT YCIOBUM OKPYXKAIOIEH Cpebl
2.15.45. HaGop s snektposivza AeMOHCTPAITMOHHBIN 1(100%)
2.15.46. [TpuGop 1151 ONMBITOB 1O XUMUH C HJIEKTPUUECKUM TOKOM 0
(J1aGopaToOpHBHIiL)
2.15.47. ITpuOop 11t OKUCIIEHUSI COIUPTA HAJ MEJHBIM KaTalIU3aTOPOM 0
2.15.48. [Tpubop Ans nosydeHus raTou0aTKaHOB IEMOHCTPAIIMOHHBIN 0
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2.15.49. ITpubop 115 HOJTyuEHUsI pACTBOPUMBIX BelIecTB B TBep oM Buae | 0
2.15.50. YcTranoBka uist UIBTPOBAHUS O] BAKYYMOM 0
2.15.51. [TpuGop [uist onpeiesieHus: CoCTaBa BO3ayxa 1(100%)
2.15.52. [Tpubop s winTrocTpanuu 3akoHa coxpanenus macchl Beniects | 1(100%)
2.15.53. YcTaHOBKa JUIsl HEPErOHKH BELECTB 0
2.15.54. [Tpu6op a5 nosydeHus: pacTBOpUMBIX TBepbIX BemiecTs [1PB 0
2.15.55. Bbapomerp-anepon 0
Jlabopamopno-mexnonocuueckoe 000pyoosanue 0na Kabunema u
aadbopamopuu
2.15.56. Hudposas 1abopaTopust 10 XUMUHU JIs] YIUTEIS 0
2.15.57. Hudposas nabopaTopust Mo XUMUHM JJIsl yHEHUKA 0
2.15.58. MuHu-3Kcnpecc gadboparopus ydeOHas 2(50%)
2.15.59. [Ipubop Ans nosydeHus raJoua0aIKkaHOB U CIOXKHBIX 3(PUPOB 0
71a00paTOPHBI
2.15.60. KonbonarpeBarennb 0
2.15.61. DJIEKTPOIUINTKA 0
2.15.62. baHs koMOMHHpOBaHHAs JabopaTopHas 0
2.15.63. Bechl 1151 ChIYYHX MaTepruaioB 1(100%)
2.15.64. [Tpubop 11 MOTydEHUs Ta30B 0
2.15.65. [TpuGop myst moTydeHHs TAIOUI0ATKAHOB J1a00PATOPHBIN 0
2.15.66. CrupToBKa 1a00paTopHas CTEKIIO 5(100%)
2.15.67. CrnmpTtoBka jabopatopHast TUTast 0
2.15.68. MarsuTHas Melaika 0
2.15.69. lMazoananu3aTop KMCIOPOIa U TOKCHYHBIX Ta30B ¢ IU(PPOBOMA 0
VHJMKalMen Iokasaresien
2.15.70. Mukpockon 1u(ppoBoOi ¢ pyKOBOJICTBOM T0JIH30BATEIIS U 2(100%)
OCOOHMEM ISl YUaluXxcs
2.15.71. Habop a1 4ucTKH ONTHKH 0
2.15.72. Habop nocynb! 1u1st peakTHBOB 100%
2.15.73. HaGop nocynsl u npuHaiexxHOCTeN 111 pabOThI ¢ MaIbIMU 100%
KOJIMYECTBAMH BEIECTB
2.15.74. Habop npuHaie:xxHOCTEH A1 MOHTaXKa npocteimmx npudopo | 100%
110 XUMHH
2.15.75. HaGop nocy/sl 1 npuHaJIeKHOCTEN U3 MPOMUIICHA 2(50%)
(MHKpOJIabOpaTOpHS)
Jlabopamopnasa xumuueckas nocyoa 011 Kadunema u 1adopamopuu
2.15.76. KoMmmnekt konb 1eMOHCTPaIMOHHBIX 1(100%)
2.15.77. KroBera misg gatunka ONTHYECKON INIOTHOCTH 0
2.15.78. Habop npo6ox pe3nHOBBIX 1(100%)
2.15.79. ITepexo 1 CTEKIISTHHBIH 1(100%)
2.15.80. ITpo6upka Bropua 1(100%)
2.15.81. ITpoGupka IBYXKOJIEHHAs 1(100%)
2.15.82. CoeMHNUTENb CTeKISTHHBIN 1(100%)
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2.15.83. HInpun 0
2.15.84. 3aKM BHHTOBOM 0
2.15.85. 3axxum Mopa 0
2.15.86. [IInaHr CHITMKOHOBHIT 0
2.15.87. KoMIuIeKT cTeKISTHHOM MoCypl Ha nutHdax AeMOHCTpaMoHHbIi | 0
2.15.88. Jlo3upyromee ycTpoicTBO (MEXaHUUECKOE) 0
2.15.809. KomrmiekT nsnenuit u3 kepamuku, Gapdopa u dasaca 1(100%)
2.15.90. Kowmmuiekr nosxek dhaphopoBbix 0
2.15.91. KoMmrutekT MepHBIX K0JIO Majoro oobema 1(100%)
2.15.92. KoMIutekT MepHBIX KOJI0 1(100%)
2.15.93. KoMmiekT MepHbIX HUIMHIPOB MJIACTUKOBBIX 0
2.15.94. KoMmiekT MepHbIX HUIUHAPOB CTEKJISTHHBIX 1(100%)
2.15.95. KoMruiekT BOpOHOK CTEKISTHHBIX 1(100%)
2.15.96. KomrutekT mumeTox 1(100%)
2.15.97. KoMIuIeKkT cTakaHOB IIaCTHKOBBIX 1(100%)
2.15.98. KoMIiekT crakaHoB XUMHUYECKHX MEPHBIX 1(100%)
2.15.99. KoMITIeKT cTakaHIUKOB JIJTsT B3BEIITUBAHUS 1(100%)
2.15.100. KoMIUTIEKT CTYMOK ¢ meCTHKaMu 1(100%)
2.15.101. Komrutekr mmaresneit 1(100%)
2.15.102. Habop nunI1eToB 0
2.15.103. Ha6op uamek Ilerpu 1(100%)
2.15.104. TpyOka cTeKIsTHHAs 1(100%)
2.15.105. DKCHKATOP 1(100%)
2.15.106. Yama KprcTaIn3alHOHHAsT 1(100%)
2.15.107. [[{unuer TUrenbHbIE 0
2.15.108. bropetka 0
2.15.100. ITpobupka 1(100%)
2.15.110. banka o1 peakTHBBI OJMATHICHOBAS 0
2.15.111. banka o peakTHBBI CTEKJISTHHAS U3 TEMHOT'O CTEKJIA C 0
MPUTEPTON MPOOKOM
2.15.112. Habop CKISIHOK /U151 paCTBOPOB PEaKTHBOB 10(100%)
2.15.113. ITanouka cTeKIsTHHAsA 10(100%)
2.15.114. IITaTuB u1st pOOUPOK 10(100%)
2.15.115. IItaTuB 1a00paTOPHBIN MO0 XUMUH 10(100%)
2.15.116. KOMIUIEKT 3TUKETOK JIJIsi XUMHUUYECKOH MOCY/Ibl JTJOTKA 1(100%)
2.15.117. KowMmmnekT epiieid 1151 MbIThsI XUMUUECKOU MOCY b 1(100%)
2.15.118. KoMmnekT cpeacTB A WHAUBUIYaIbHON 3aIIUThI 1(100%)
2.15.119. KomruiekT TepMoMeTpoB 0
2.15.120. CymuibHasl MaHesb JIIs TOCY/ b 1(100%)
Mooenu (oovemnvie u niockue), HamypaivHnole 00veKmul (KoJ11eKyUU,
XUumuuecKkue peaxmuewl) 0ia Kabunema u 1adoopamopuu
2.15.121. KoMmekt Mo aenel KpuCTaIIIMYECKUX PEIIETOK 50%
2.15.122. Mojens MOJIeKyIbI Oenka 0
2.15.123. Habop u1st coctaBienus 00beMHBIX MOJIeNIeH MOJIEKYIT 2(50%)

14



15

2.15.124. KommuiexT 1st mpakTH4eckux padoT AJis MOJIETUPOBAHUS 1(100%)
MOJICKYJI [0 HEOPraHUYECKON XUMUHU

2.15.125. KoMImekT myist mpakTH4ecKux padoT ISl MOISTUPOBAHHS 1(100%)
MOJIEKYJI IO OPTaHUYECKOW XUMUU

2.15.126. HaGop u1g Mo ienupoBaHus CTPOSHUSI aTOMOB U MOJIEKYJI 0

2.15.127. Habop Mozesnelt 3aBOICKMX XUMUYECKUX allapaToB 0

2.15.128. Habop tpadaperoB Mmoeneil aToMOB 0

2.15.129. Habop 1 Mo ie1poBaHysl 3J€KTPOHHOTO CTPOEHUSI aTOMOB 0

2.15.130. KoMIutekT KoJuteKiuii 1(100%)

2.15.131. KOMIUIEKT XUMHYECKHX PEaKTHBOB 1(100%)

Inekmponnvie cpeocmea odyuenus (CD, DVD, sudeogunvmei,

UHMeEPAKmMueHble NJ1AKAMbl, TUYEHIUOHHOE NPOZPAMMHOE 0Decneyenue)

2.15.132. DJIEKTPOHHBIE CPENICTBA OOyUEHHS ISl KAOMHETa XHMHH 30%

2.15.133. Kommuiekt yaeOHBIX BHICO(DUIBMOB 110 Heopraunieckoi xumun | 0

Jlemoncmpayuonnsie yuedno-nazinaonvle nocoous

2.15.134. Komrmutekt nH()OpMAaIMOHHO-CIIPABOYHOM JINTEPATYPHI JITS 1(100%)
KaOMHEeTa XUMUHU

2.15.135. MeToquueckre peKOMEH JaliK K H(poBoii 1a00paTopun 1(100%)

2.15.136. KoMmiekT nopTpeTroB BETUKUX XUMHKOB 0

2.15.137. ITocoOus HATIISIHON HKCITO3ULUA 1(100%)

2.15.138. [leproanueckas CHCTEMa XUMHYECKHUX dJIEMEHTOB 1(100%)
JI.1.Menneneena (Tabnuma)

2.15.1309. Cepust TaOJIHII IO HEOPTAHMYECKON XUMHUU (CMEHHas 1(100%)
IKCIIO3UIIHS)

2.15.140. Cepust TaOJIHI] IO OPraHUIECKOM XUMHH (CMEHHAS SKCIIO3HIIHS) 1(100%)

2.15.141. Kommuiext TpancnapanToB (IpO3pavyHbIX MJICHOK) 0

2.15.142. Cepus TabIHIl MO XUMHUYECKUM MPOU3BOJICTBAM (CMEHHAS 0
IKCIIO3HUIIHS)

Qobopyodosanue 1a00panmcKoll KAOUHema Xumuu

2.15.143. Crou yuurens 1(100%)

2.15.144, Kpecio aus yuurens 1(100%)

2.15.145, Cton 1abopaTOPHBI MOCYHBIN 0

2.15.146. CymusbHast aHesb IS MOCY/IbI 1(100%)

2.15.147. [kad mas XpaHEHUs ¢ BBIABUTAIONAMHUCS 0
JICMOHCTPAIIMOHHBIMH TTOJKAMHU

2.15.148. HIkad mist XxpaHeHHsT y4eOHBIX 1TOCOOHI 1(100%)

2.15.149. Hlkad 11t XpaHeHUs] XMMUYECKUX PEAKTHBOB OTHEYITOPHBIH 0

2.15.150. Hlkad 1ist XpaHeHUs] XUMUYECKUX PEAKTHBOB 1(100%)

2.15.151. HIkad mist XpaHeHHs TOCYIbI 1(100%)

2.15.152. [kad BRITSHKHOU 2(100%)

2.15.153. CucreMa xpaHeHUs TaOJIUI] U TUTAKATOB 1(100%)

2.15.154. JlabopaHTCKUM CTOJ 0

2.15.155. Ctyn 1a00paTOpPHBIN TOBOPOTHBIN 0
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2.15.156. DNEKTPUUYECKUN aKBaAUCTHILIISITOP 0

2.15.157. Hlkad cymmibHbII 0

2.15.158. AnTeuka yHUBepcalbHas JJIs OKa3aHUs E€PBOM MEIUIIMHCKOM 1(100%)
TIOMOIIIH

2.15.159. Pe3uHOBBIC TIEpUATKHU 1(100%)

Ilepeuens yugposvix ungpopmayuonnvix pecypcoe Hnmepnema:
1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/
5
6

. http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
. http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
7. http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi
spravochnik dlya podg/read online.html?page=3
8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmagou.narod.ru.
11. http://mirhim.ucoz.ru/index/khimija 8 3/0-41
Cocmae meouamexu:

1. Otkpeitas xumus. Bepcust 2.6. (IlomHBIM MHTEPAKTHBHBIA KypC XUMHHU JUIS
yYaIIMXCs KO, JUIEEB, TMMHA3UH, KOJUIEIDKEH, CTyIeHTOB TeXHUYeCKHX By30B). OO0
«Pmuxon» 2005.

2. CD-ROM  VYueOHoe onekTpoHHoe wu3ganue Xumusa (8-11  kiace)

Bupryanbnas maboparopus. Mapl TV, JlaGoparopust cucteM MyJIbTHMEIHs,
2004r.
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