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IlosicauTeabHan 3anHcKA

Pabouast mporpaMma 1o xumus s ygammxes 10-11 kmaccon 001meoOpa3oBaTeNbHBIX
YIPeXKICHUH paszpaboTaHa Ha OCHOBe (DeeparbHOrO rOCy1apCTBEHHOTO 00pa3z0BaTEILHOTO
CTaH}apTa CpeiHero obmero o6pasoBaHus, TPHMEPHOH NPOrPAMMBI CPEHET0 OOIIEro
o0pasopanus 10 XuMuu (poTokon ot 28 moms 2016 . Ne 2/1 6-3), paboueii IporpamMmbl Kypea
XHUMUH, pa3paboTaHHOH K yuyeOnuKam aBropos I'. E. Pymsuruca u ®. I'. ®enbavana mis 10—11
K1accoB 001eo0pasoBaTenbHbIX opratusanuit. Adanacsesa M, H. M.: ITpocrernenue, 2017r.

Obrmee 4rcno yueGHbIX YacoB 3a 2 rona ofyuenns — 68, 3 gux 34 (1 4 B Hepemo) B 10 kiac-

ce, 34 (1 u B Heremro) B 11 xitacce.

M3y4yenue XuMHM Ha ypOBHE CpemHEro 0OIIEro 00pa30BaHMS HAIPABIEHO HA JOCTHKCHHE
CIICIYIOUIUX MeJIei:

. OCBOCHHC 3HAHWH O XUMHUYECKOM COCTABIIIONIEH eCTECTBEHHO - HAYYHOH KapTHHBI MHpa,
BOKHEHTIIHX XUMHYECKHX MOHATHSX, 3aKOHAX H TEOPHSIX;

. OBTACHHE YMCHHSIMH TIPUMCHSATh [OJIyYCHHBIE 3HAHUS A71st 00bACHEHHS Pa3HOOOPa3HbIX
XHMUYCECKAX SBICHUI W CBOWCTB BEWIECTB, OLEHKH POJH XHMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH U MOJTy4eHHH HOBBIX MATEPHATIOB;

. PasBHTHC I103HABATE/ILHBIX HHTEPECOB M HHTEIUIEKTYAbHBIX CrIOCOOHOCTEH B mporecce
CaMOCTOSATE/IBHOTO TIPHOOpETEHHsS XHMHMYECKAX 3HAHHHM C HCIOTh30BAHHUEM pasIMYHbBIX
MCTOYHHKOB HH(OPMAIIHH, B TOM YHCIIE KOMITBIOTEPHBIX;

. BOCTIHTAaHHUC YOCKIEHHOCTH B TIO3WTHBHOH POJM XUMHH B SKU3HH COBPEMEHHOTO
obmecTBa, HEOOXOIMMOCTH XUMHYECKH TPaMOTHOIO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
OKpy’Karouiei cpene;

. TIPUMCHCHHC [IOJIYYCHHBIX 3HAaHHUH M YMEHHH /719 6€30TacHOro MCI0Jb30BAHMS BEIICCTR
¥ MaTepuajloB B ObITY, CENHCKOM XO3SHCTBE W Ha TIPOH3BOCTBE, PELICHHS MPAKTHYECKUX 3a/1au

B TOBCETHEBHOU XM3HHM, MPEIYTIPEKICHHS SBICHHH, HAHOCSIIHNX Bpel 3JI0POBERIO HEJIOBEKA H
OKpYJKaIOWIeH cpee.

OBIIASI XAPAKTEPUCTHKA YYEBHOI'O TIPE/IMETA

Cpennee obimee o6pasoBanue — 3aKTIOYHTE BHAS CTyHeHb obmero obpasosanus. Coaepxanue
cpenHero ob1ero 06pa3oBaHys HANPABIEHO HA PEIIEHHAE CIIEAYIONHX 3a/a9:

* 3aBepmieHue 00uIe0Opa’OBATENbHON [OArOTOBKH B COOTBETCTBUM ¢ 3axonom «OG
oOpasoBanuu B POy;

* peanmsaius npeanpodeccHoHaILHOr0 06mero o6pasoBaHms, MO3BOMMIOMEIO OGCCIEUUTE
IIPEEMCTBEHHOCTB 0011ero B npodeccHoHabHOro 06pazoBaHHs.

Baxcneiiei sanayeii o0yuenns Ha srane noiydeHns cpenuero obiiero oopasoBanus ABIsSETCS
IIOATOTOBKA O0OY4AIOWIMXCA K OCOSHAHHOMY BHIOOPY JANBHEHIIEr0 IKH3HEHHOIO MyTH.
OOyualonuecs TOMKHBI CaMOCTOSITENIBHO HCIOIb30BATh MPUOOPETEHHBIH B IIKONE OMBIT
ACATCIIBHOCTH B PEATbHON JKU3HH, 32 paMKaMH y4eGHOro mpouecca. ' laBHbIC 1eiam CpeHero
001ero 00pasoBaHus COCTONT:

* B (QOPMHUPOBAHHH LEIOCTHOTO MPEJICTABICHUS O MHpE, OCHOBAHHOIO Ha MPHOOPETEHHBIX
3HAHUAX, YMCHHAX M CI0co0ax NesTeNbHOCTH;

* B IPHOOPETCHMH OIIbITA TIO3HAHYIS, CAMOIIO3HAHMS, PA3HOOOPA3HOM JESITETLHOCTH,

* B IOATOTOBKE K OCO3HAHHOMY BBIOOPY 06pa3oBaTe/IbHON U MpodecCHOHAIBHOLM TPAaeKTOPHH.
OcobernoCTEIO 00Y4YeHNs XAMUK B Cpe/iHeH MKOJNe SBISETCS ONnopa Ha 3HAHUS, HOJyYeHHbIE
IIpH H3YYIEHMM XUMHH B 8—9 Kraccax, HX pacIIHPenHe, YryOIIeHHe  CHCTEMATH3AIHSL,

B m3yuennn xypca xumuu Gonbimas pons orBoIETCS XUMAYECKOMY 3KCIEPHMEHTY, KOTOPbIiA
TIPCACTAB/ICH [IPAKTHYECKMMH paboTamMH, NabOPATOPHBIMA OIBITAMH M JEMOHCTPAIHOHHBIMHA
IKCHIEPUMEHTAMH. (Uens BaXHBIM SBISETCS COOMIOEHHE NPABHI TEXHHKH Oe30MaCHOCTH pH
padoTe B XHMHYECKO# JlabopaTopHu.



H3ydaeMble B Kypce XUMHH, K KOTOpBIM Y obyuarommuxcy (opmupyercs HCHHOCTHOE
OTHOINleH e,

OcHogy nosnasamensuvix  yennocme;i COCTAaBNMOT Hayympre SHAHMA ¥ Hayynple METO/IBI
MO3HaHK4.

* Pa3BUTHIO CHOCOGHOCTH OTKPBITO BBIpAXATL K 4PTYMEHTHPOBAHHO OTCTampars, CBOIO TOYKyY

Ilann DYEMbIe pe3y ibTaTe; H3VYeHus vaednoro npeamera «Xumusiy:
B pe3yneTare H3y4YeHus: yueGHoro npeamera  «Xummusy Ha ypoBHe Cpeanero obiero

o0pazoBanmus:
Bemyexnug Hay4ures:
® DpacKpeiBaTh Ha MPHMEpax poib Xumum p (bopmupoBanuy COBPEMEHHOH Hayunoij

® JCMOHCTpHpOBaTE pa MPUMEpax  B3amMOCBs3g MEKIYy  Xumueii p Apyrumu
CCTCCTBCHHBIMU HayKamy:

COCTABE U CTPOEHHN;
® TPHMEHATH IpaBmig CUCTEMaTHYECKO MEXTyHAPOHOM HOMEHKJIATYpLI Kak CpeacTna

OnpeneieHHOMy Kiaccy COeTMHEeHMI;

® Xapakrepuszosarty OpraHmvyeckue Bemecrtpa 110 COCTaBy, cTpoenuio y CBOMCTRAM,
YCTaHaBIMRaTh IPHYIMHHO-CIICICTREHHTIe CBA3H MEXKIY NaHHBIMU XapaKTepucTuKaMu
BEILECTRA;

®  [IPUBOIUTE OpUMEphI XHUMHYECKIX PCAKIHH, pacKphIBaromx XapakTepHbie cRojicTRa
THITHYHBIX  npexcTaButene KJIAccoB  opranmueckmx BCIIECTB ¢ mempio  px
HICHTHQUKALHY u 00BsACHeRNSs 06/1acTy NIPAMEHEHH

¢ IPOTrHO3HpOBaTH BO3SMOKHOCTE npoTekanms XHMHYCCKHX peakuuift Ha ochope 3HAHMIT 0



IIPHBOIATE IPAMEPHI TPAKTHUECKOTO MCIIOJIB30BAHHS POAYKTOB HepepaboTku HepTH 1
IPUPOJHOIO I'a3a, BHICOKOMOJIEKYIISSPHBIX COEJMHEHWMH (TTONMITHIIEHA, CHHTETHYCCKOIO
Kay4yKa, alleTaTHOTO BOJIOKHA);

IIPOBO/IUTH OIBITHL [0 PACIO3HABAHHUIO OPraHWYCCKUX BELIECTB: TIMIEPHHA, YKCYCHOHU
KHCJIOTBI, HEIPEIENbHBIX JKHPOB, TIIOKO3bI, KpaxMala, O€lIKOB — B COCTaBE MHINCBHIX
TIPOJTYKTOB ¥ KOCMETHUECKUX CPEJICTB;

BIIAJCTh NPABHJIAME W TpHeMaMH Oe3omacHOH pabOTEl ¢ XMMHYCCKHMHU BEIECCTBAMH H
nabopaTopHEIM 000pYI0BaHUEM;

YCTAHABJIMBATH 3aBUCUMOCTb CKOPOCTH XHMHUUYECKOH PEAKIIMU U CMELLICHUS XUMHIECKOTO
PAaBHOBECHS OT PA3THUYHBIX (PAKTOPOB C LENBIO OIPEICICHAS ONTHMATBHBIX YCIOBHH
MPOTEKAHNSA XUMHUECKHUX ITPOLECCOB,;

IPHBO/IMTH IIPUMEPBI FHPOIIH3a COJIEH B MOBCEAHEBHOM JKH3HH YC/IOBEKA;

[[PUBOJIUTh [PUMEPbI  OKHCIMTETHHO-BOCCTAHOBHUTENbHBIX pCaKiUHi B  IPHPOAC,
TIPOM3BOICTBEHHBIX MPOIECCAX U XKU3HEIEATSIIbHOCTH OPraHi3MOB;

IIPUBOJMTG I[PUMEPHl XHMAYECKAX PEAKIHi, PacKppIBAlOMMX oOIHe XHAMHYECKHE
CBOMCTBA MPOCTHIX BEINECTB — META/LIOB H HEMETAILIIOB;

IPOBOJIMTE PAcuyeThl HA HAXOXJIEHWE MOIEKYISpHOH (OopMyibl Yyrierojopoja To
OPOJYKTaM CrOPaHHS W TIO0 €ro OTHOCHTEIBHON IUTOTHOCTH W MAacCOBLIM JI0/SIM
3JIEMEHTOB, BXOIALIMX B €0 COCTAB;

BJIAJETh TpaBUIaMH Oe30macHoro OOpaieHus C CAKMMH, TOPIOYMMHM W TOKCHYHBIMH
BEINECTBAMH, CPEICTBAMH ObITOBOM XMMHUH;

OCYIIECTBJIATH TOMCK XHMIYECKOM WH(OpPMALMH II0 HA3BAHUAM, HJICHTH(DHKATOpAM,
CTPYKTYpPHBIM (POpPMyJIaM BEIECTB;

KPUTHYCCKH  OIEHWBATh W  MHTEPOPCTHPOBATH  XUMHYECKYIO — HH(OPMALHIO,
COZIEPKAIIYIOCS B COODIICHUSX CPEICTB MaccoBo# mudopmanuu, pecypeax MurepHera,
HAyYHO-TIOTMYJIAPHBIX CTATBAX ¢ TOYKH 3PECHMS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B
[IeNISX BBISBIECHHUS OMMOOYHBIX CyXIeHHH 1 (OpMHPOBaHHS COOCTBEHHOU O3KINY;
IIPECTABNATE [YTH PEIIeHUs TIOOATBHBIX IPoOJEM, CTOSUIMX TepPes Hel0BEYIECTBOM:
3KOJIOTHYECKUX, SHEPIeTHUECKHX, CEIPBEBBIX, K POITh XHMHH B PEIIEHUH HTHX IPOOIIEM.

BuIIy CKHHK OJTYYUT BO3MOKHOCTH HAYYHTHCS:

UANIOCMPUPOBAML HA NPUMEPAX CMANOGICHUC U IEONIOYUIO OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCMOPUHECKUX 3MANAX ee PA36UMuUs,;

UCHONIL308aMb MemOoObl HAYYHO20 NOZHAHUS NPU GbINOIHEHUU NPOEKmos u yuebno-
uccnedo8amensekux  3a0ay  NO  USYHEHUIo  CBolcme,  cnocoboe  noaydenus U
PACRO3HABAHUA OP2AHUYECKUX BeLYECTB,

06wACHAMb NPUPOOY U Cnocobul 00pPa306aHUA XUMUYECKOU CEA3U.  KOBAIEHMHOU
(NONAPHOT, HENONAPHOIL), UOHHOU, MEMAIIUYECKOT, B000POOHOT — C Yellblo ONpPeOeneHus
XUMUYECKOU AKMUBHOCMU BELYECMSB;

VCIMAHABNUBANMb 2EHEMUYECKYIO C6H3b MENCOY KIACCaMU OP2aHUYecKux eeujecms Ons
060CHOBAHUA NPUNYUNUALLHOU BO3MOICHOCIYU NOJYHEHUs OP2AHUYECKUX COeOUHeHUl
3A0AHHO20 COCMABA U CMPOCHUA,

YCMaHasnueantb 63aUMOCEs3U MedIcOy paxmamu u meopuel, NPULUROU U credcmsuem

npu anaiuze npooIeMHbIX CUMYayuil U 000CHOBAHUY NPUHUMAEMBLX DEUICHUT HO OCHOBE
XUMUYECKUX SHAHUU,



Temarnueckoe IIAHHPOBAHWE € OUpeJle]eHHEM OCHOBHBIX _BHIOB _v4ebnoii

AEATEAbHOCTH

Tewmbl, BXxoasimue B
AAHHBIH pasgen

OcHoBHOE conepkanne
Mo TeMaMm

XapakTepHCTHKA OCHOBHBIX BHI0B
AeATEILHOCTH YIeHHKA (HA YPOBHEe
y4eOHbIX AeHCTBHIT)

10 xaace

Teopus xumuueckoro crpoenns Opranmieckux coenunenuii. Ilpupona xummyeckux cesseii. (4 1)

Opranmveckue  BemiecTsa.
llosienene w  pasBurhe
OPraHWYeCKOl XHMHH Kak

HayKH. XuUMHUECKoe
CTPOCHHE  KaK  TOPSJIOK
COETMHECHHS aroMOB B
MOJICKYTTE€  COIJIlaCHO  HX
BaJICHTHOCTH. OcHoBHEIE
MOJIOXKEHHS TEOpHH
XUMHYECKOI'0 CTPOCHHUS
OpPraHHYeCKUX  COEIUHEHMIt
A.M. Bytneposa.

Yraepoamsrit CKelner
OpPraHuYeCKOH  MOJIEKYJIbI.
Kpatrocts XUMHUYECKOIH

CBS3U. 3aBHCHUMOCTH CBOMCTB

BEUIECTB OT XHMHYECKOTO
CTPOCHHS MOJIEKYL.
Mzomepus u  wm3omepsr.

[lonstre o QpynknmonansHOlM
rpymre. [punmumer
KjaccHukarum
OPraHHYeCKUX COEIUHEHHI,
Cucremaruyeckas
MEKIYHAPOAHAS
HOMCHKJIATypa W TIPHHIHILI
o0pazoBanus Ha3BaHHii
OPraHUYCCKHX COCHHUHCHHIM.
Mecro 7} 3HAYCHHE
OpPraHuYeCcKOH  XHMHH B
CHCTCME E€CTECTBEHHBIX HAYK.

1.Ilpenmer opraruyeckoii XUMHH.
Teopwust xumuveckoro crpoeHns
OpPraHM9ecKHX BEIECTB.
2.0cHOBHBIE TTONOKEHHS TCOPHH
XHMHYECKOTO CTPOSHHS
OpraHWYeCKHX COCIHHEHH
A.M. byrneposa.

3. CocrosHue 5IEKTPOHOB B
arome. DJIEKTPOHHAS NPHPOJA
XHMHAYECKHX CBSI3EH B
OPraHUYeCKUX COETHHEHUSX,

4. Knaccuguxanms coetaHeni
OPraHUYECKHX.

Memoncrpamun. O6pasms
OpPraHUYeCKUX BEINEeCTB M
marepuaios. Mozenn Monexyn
OPraHHYeCKUX BEHIECTB

OO6BACHATE, MOYeMy OpraHuYecKyio
XHMHIO BBIIC/IMIIH B OT/IEBHBINH pasiel
XuMHH. [Tepeuncsars ocHOBHEIE
MPEIIOCHUIKH BOSHHKHOBCHHS TEOPHH
XHMHYECKOro crpoenus. Pazmmyars Tpu
OCHOBHBIX THIIA YIJIEPOJHOIO CKeerTa:
Pa3BeTBICHHBIN, Hepa3BeTBIICHHBIH U
NHKITAYeCKUH. Onpeensars Haume
aTOMOB YTIIePOJia, BOJOPO/Ia U XJI0pa B
OpraHHYeCcKuX BenecTsax. Pasmmyars
HNOHATHS «3JIEKTPOHHAS 000J10UKay» U
«3JIeKTPOHHAs opOuTanby. U3o6paxars
ANICKTPOHHBIE KOH(PHIYpaLuy aTOMOB
OIIEMEHTOB 1-10 ¥ 2-T0 MeproI0B ¢
MOMOIINBIO 3TEKTPOHHBIX U
IrpadhuyecKuX 3EKTPOHHLIX HOPMYIL.
OOBACHATS MeXaHU3M 00pa30BaAHKMS U
0COOEHHOCTH G- U Ti- CBA3CH.
Onpenensite IPUHAISKHOCTE
OpraHu4ecKOro BEIECTBA K TOMY HiIH
HHOMY KJ1acCy 110 CTPYKTYPHO
hopmyiie

2. Yraesonpoposi (10 1)

2.1. llpenensHble YTTIEBOIOPO/IBI — aNKaHbI (2 q)

[IpenenbHble yriaesonopo; st
(anxansr). BosOyxaénnoe
COCTOSHHE aTOMa YTIIepo/Ia.
'ubpuausanus aToMHBIX
opOuTaneii. I'omosory.
l'omosorudeckas pasHoCTs.
["omosorayeckuii psiz.

5. OmekTpoHHoE WM
[IPOCTPAaHCTBEHHOE CTPOEHHE
ankaHoB. ['oMosorn 1 u30Mephl
aJIKaHOB.

6. Meran — npocreiimmuit
MPEACTABUTENb A/IKAHOB.
Jemoncrpanun. OtHomenune

O6bscHITE IpOCTpanCcTBeHHOE
CTPOCHHE MOJIEKYJI alKaHOB HAa OCHOBE
MPEICTABICHUH O rUOpHAM3ALUH
opbuTaneif aroma yrieposa.
M3rorasiusath Mozeu MONEKyI
aTKaHOB, PYKOBOJICTBYACEH TCOPHEH
XHMHUYCCKOTO CTPOSHHS OPraHUYECKHX




Mesxnyunapo,inas
HOMEHKJIaTypa OpraHundecKux
BemecTs. M3omepust
YTIEPOAHOIO CKeNeTa.
Peakmnn samenienns
(ranorenuposanue),
JETHIPUPOBAHMU,
U30MEPH3AIHH AIKAHOB.
Llenneie peakiup.
CBobonHble pajKasi.
I"anoreHonpou3BoIHEIE
AJIKaHOB

AJIKaHOB K KHCJIOTaM, LIET09aM
PacTBOPY NnepMaHranaTa Kaaus u
OpomHOit BOsIE.

JlaGoparopusrii oneir.
HsroTosnenne moaeneit Mmosexyi
YTIIEBOIOPOIOB

BeuiecTs. OTiauyarh roMonoru ot
u3omepos. Haswsats ajikansr mo
MEAITYHAPOIHOH HOMEHKIIATYpe.
COCTaBIATE ypaBHEHHS XHMHYECKHX
PeakIui, XapaKTepH3yIHX
XHMHYECKHE CBOMCTBA METaHa U €ro
romounoros. Pemars pacuérasie 3anaun
Ha BBIBOJ (POPMyIIBI Opranuteckoro
BelecTra

2.2. Henpenensuble yrieronopost (aNTKeHbI, anKagueHs! 1 aKuHbI) (4 1)

Kpatusie cesizu.
Henpenensusie
YIIIEBOAOPOABL. AJKEHEL. Sp -
I'ubpuausanus. Dren
(oruien). Usomepus
ITOJIOKCHMS IBOWHOM CBSI3HU.
[IpocTpancTeennas
U30MepHs (cTepeo-
u30MepHs). Peakiun
NPUCOSTHHEHHS
(runpupoBanue,
raJIOreHUPOBAHMKE,
THIIpaTauus), OKHCIECHUS |
NOJIMMEPH3ATTHN AJIKCHOB.
Bricokomonekynsapusie
coenmnenus. Kauecrsennnie
PCAKIHH Ha TBOHHYIO CBA3.
AJlKazyeHsl (THeHOBbIC
YTTIeROI0poabl). JTuBHHEMIT
(Oyramuen-1,3). Uzonpen (2-
MeTHIOyTatHeH-1,3).
ConpsoxkEénnble ABOHHEIC
cBs3H. Peakmuu
TIPHCOCIUHEHUS
(rayioreanpoBanus) |
TIOJIMMEPU3AIIUHN AlTKaJUEHORB.
AneruieH (3THR).
Mexknaccoast H3omMepus.
sp-I' nbpummsanus
ANEKTPOHHBIX OpOHTANIEH.
Peakimu npucoeaunenns,
OKHMCJICHUSI H
HNOJUMEPH3ALHH ATKHHOB

7. HenpenienbHble yrieBomoposL.

AJIKEHBI: CTPOCHHE MOJIEKYIT,
TOMOJIOTHSI X H3OMEPHSI.

8. Ilpaxmuueckas paboma 1
«Ilomyuenne sTanena U OIBITH ¢
HAM.

9. AnmkameHs.

10. AnteruuieH 1 ero romomnors.
Hemoncrpanuu. Mojenu
MOJIEKY.JI FOMOJIOTOB H H30MEpOB.
[Nonygenue anernnena
KapOUAHBIM CITOCOOOM.
Bsanmoieiicture anernnena ¢
PAacTBOPOM NepMaHIaHaTa Kaaus
1 6poMHO# Bos1oi. ['operue
anerunena. Pasnoxenne kaydayka
IIPHA HArPEBAHUH U HUCIILITAHIE
MPOJIYKTOB PA3IOKEHHS,
3HAKOMCTRO ¢ obOpazamu

Kay4JyKOR

OBBACHTH IPOCTPAHCTBCHHOE
CTPOEHHE MOJICKYJIbI ATHIICHA HA
OCHOBE IIPEJICTABIICHHUI O
THOPH/IN3aLHUNA ATOMHBIX opOuraneii
yriepozia. Mi306paxars cTpykTypHble
(hOpMyJIBI ATTKEHOB U UX H30MEPOB,
HA3BIBATh AJIKEHBI TTO MEKyHAPOIHOM
HOMEHKJIATYpPE, COCTABIATE (hOPMYJIbI
JIKEHOB T10 UX HA3BAHUSM.
CocTaBnaTh ypaBHEHHS XHMUUECKHX
peaKiuii, XapaKTepu3yromux
XHMUYECKHE CBOHCTRA AJIKEHOB.
[Momyuats srmnen. Jloxasssars
HCIPC/ETBHBIN XapaKkTep dTHJICHA ¢
MNOMOIIBIO KaY€CTBEHHOM peaKkiUy Ha
KpaTHbIe CBs3u. CoCTaBNATh ypaBHEHHS
XHUMHYECKUX peakiuii,
XapaKTCpU3YIOIIMX HelpeaelbHbIH
XapakTep ajkagueHoB. OOBSICHATE Sp-
THOPH/IU3AIHIO ¥ IPOCTPAHCTBCHHOE
CTPOCHHE MOJIEKYJIbI AlleTUIIEHA,
Ha3bIBATh TOMOJIOTH AIIETHIICHA 110
MEKIYHapOTHOH HOMEHKIIATYpE,
COCTaBJIATL YPABHEHUS PeaKIluii,
XapaAKTEPHIYIONIUX XUMHUECKHE
CBOMCTBA alleTHIICHA

2.3. Apensl (apomMaTHuecKue YIJIEBOJOPOSTRI) (2 u)

ApeHsl (apoMaTHyecKue
YIJICBOJTOpOIbI). bensol.
Bensonsnoe koo, Tomyon.

11. Bensou u ero romonory.
CBoiicTBa GeH301a U ero
T'OMOJIOTOB.

OOBACHATE IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBI OeH301a.




FHsomepm 3aAMECTHTEICH.
Peaxnum 3amenienns
(ranorenuposanue,
HUTPOBAHKE), OKHCIICHHAS U
OPHCOCMHEHHUSI apEHOB.
[ectnmuner. Tenerrueckas
CBSA3b APEHOB C JAPYTHMHE
YTIIEBOI0POIaMu

12. Tonayon. Hzomepusn
3amecmumeneii.

HAemoncrpamun. Benson kax
pacTBopuTens. I'openne Gensona,
Otnomenne 6ensona x OpomHOit
BOJIC H pacTBOPY nepMaHranara
Kamus. Oxkucnenwe Tomyona

Msobpaxcats crpykryphyio thopmyny
Oensona nByms criocoGamu.
O6wscHsTS, Kak cBoiicTRA Ge H3051a
00YCIIOBIICHBI CTPOEHHEM ero
MOJIEKYIIB.

CocraBmsrs ypasHenus peaknuii,
XaPaKTEPUIYIOLMX XHMHUYECKHE
CBOHCTBA 6E€H30/1a U €T0 roMOJIOroR

2.4. Ilpupo/iHBIe HCTOYHUKH U nepepaboTka yIieBoIoposos (249)

prpoamsnii ras. Hedyrs.
HomyTHsie Hedanbie razs,
Kamennsiii yros.
Ileperonka Hegra.
Pextuduxarmmonnas
KononHa. beusun. Jlurpoun.
Kepocun. Kpexuur
HedTenponyxros. [Tupormus

13. ITpupoausie neTounnky
yraesoaoponos. [IepepaGorka
HedTH.

14. Konrpoasnas pa6ora 1 o
Temam «Teopust xummaeckoro
CTPOCHHS OPraHu4eCKuX
COCIHHEHHHY, «anenonopo;lm».
JIaboparopusiii onbrT.
Osnaxomenwe ¢ oGpasiamn
IIPOJIYKTOB HedTenepepaboTku

Xapakrepu3sosars coctan HPHPOJTHOI'O
I'a3a v MonyTHBIX He(TAHBIX Ia30B.
Xapaxrepn3osats crioco6pi
nepepaboTku HeTr. O6bsICHSITE
OTJIMYHE OeH3MHA HPSAMOI Meperomkn
OT KPEKHHT - OeH3HHAa.

3. Kncnopoxconepxamue opr

aHuYecKue coexuaenus (11 q)

3.1. Criupre! u eHOMBI (3 )

Kucnopoaconepxamue
OpraHH4YeCKUE COeIMHeHNS.,
Onuoaromusie npesensusie
CMHPTLL. PYHKUHOHATBHAS
rpynna cuuptos. Meranon
(METHITOBBLIA ClPT). DTanon
(3TUIOBEI crupr).
[epBuyHbIif, Broprunmbit 1
TPETHYHBIH ATOMBI yrjepoja.
Bonoponas cesss.
Cmprosoe Gpoxene.
®epmentsl. Bogopoaasie
CBSI3U. AJIKOTOJIN3M.
Muoroaromasie crmprst,
ITrIIeHI KOG, [ mumepus.
Kauecrpennas peaxIus ua
MHOTOaTOMHBIE CIIUPTEL.
@eHomBL.  ApoMaTHyecKe
cnuprel. Kauectrennas
peakims Ha penon

15. OgroaromuEIe npeieIbHEIe
CITHPTBL.

Honyuenue, xumugeckue
CBOMCTBA U TIPEMEHEHHE
O/THOATOMHBIX TIPEAE/ILHBIX
CIIUPTOR.

16. Muoroaromubie CIIAPTHI.
17. ®enonsr m apomaruyeckue
CIIHPTEL,

JlabopaTopubie onmbiTeL
Oxucrenue sranona okcumom
meu(Il). Pactopenne
[IMNEpHHA B BOJIC M PEaKIHs ero
¢ rusipoxcuaoM memu(11).
Xumuueckne cpoiictsa (eromna

W306paxars o6mmyio dbopmyny
O/IHOATOMHBIX IIPENIENbHBIX CITUPTOB.
O6wscusTh 06pazoBanme BOJIOPOIHOI
CBSI3H U €€ BIIMAHHE HA DH3ndecKue
CBOMCTBa crupToB. CoCTaBISTE
CTPYKTYPHBIE (OPMYJIBI CITHPTOB H HX
H30ME€POB, HA3bIBATE CIUPTHI 110
MEKIYHApOSTHOH HOMEHKIIATYpe.
Ob6bacusTE 3aBUCHMOCTE CROjICTR
CITUPTOB OT HAIMYHA (DYHKIHOHAIBHOM
rpynmsl (-OH). CoctaBisTs ypasHenus
PCaKIHH|, XapaKTePU3YIOLIMX CROHCTRBA
CTIHPTOB M MX NIPHMEHEHHE.
Xapakrepusosats GpH3HOTOTHICCKOE
JCHCTBHE METAHOTIA M HTAHOJNA.
Cocrapnsits ypaBHeHHS peaxtmid,
XapaKkTEPH3YIOLIKMX CBOHCTRA
MHOTOATOMHBIX CHHPTOB, H IPOBOINTE
Ka4eCTBEHHYIO PEaKIiio Ha
MHOTOaTOMHbIE CHIUPTHL. OOBICHSITE
3aBHCHMOCTB CBOHCTB (eHOma oT
CTPOCHHS €T0 MOJIEKYJIBL, B3aUMHOE
BIIMSHUE aTOMOB B MOJIEKYJIC Ha
npumepe denona. CocrasisaTs
YPaBHEHHS peakiui,
XapaKTepH3YIOMNX XUMHYECKHE
CBOHMCTBa (heHONA




3.2. Anb/IerHIBL, KETOHBI M KApBOHOBBIE KUCTOTHI (3 9)

Kapbonwmneasie coepnnenns.
KapGouunsnas rpymnmna.
AnbJeruHas rpymnna.
Aunpierunnpt. Ketons.
Peakuun oxucnenus u
NPUCOEIMHEHUS AJTh/IETHIIOB.
Kauectennsie peaknun Ha
anbjaeruiel. Kapbonoseie
kuciorel. KapbokcnisHas
rpynma (kapOokcorpymma).
OaHOOCHOBHBIE [IPE/ICIIbHBIE
KapOOHOBbBIE KHCITOTHIL.
MypaBbuHas kuciora.
YKCycHas KucloTa. ALEeTaTsl

18. KapGouumbHeie coeuuaenus
— aNbJCTHIbI B KETOHEL
CBoiicTBa ¥ IPUMEHEHHE
anbAeruoB.

19. Kap6oHOBbIE KHCITOTEL
XAMIYecKue cBOjicTBa 1
IIPHMEHEHHE O JHOOCHOBHBLIX

IpPeeIbHLIX KApOOHOBBIX KHCIIOT.

20. ITpaxmuueckas paboma 2
«lTonyuenue u cBoiicTBa
KapOOHOBBIX KHCIOTY.
HMemoncrpanuu. Pactsopenme B
aleToHe Pa3THYHbIX
OpPraHUYeCKHX BEIECTB.
JlaGopaTopHbie ONBITHI.
Oxucnernne Meranais (sTaHans)
OKCcHJIOM cepebpa(l). Oxucienne
MeTaHajls (9TaHans)
rajpoxcuioM mMeau (I1)

Coctapaisite QopMyITHI H30MEPOB 1
TOMOJTOTOB aJIbJACTHIOB W HA3KIBATH UX
10 MEXYHAPOITHON HOMEHKIIAType.
OOBACHATH 3aBHCHMOCTH CBOHCTB
QJIbJIETHJIOB OT CTPOEHMS HX
(ynkuuonamsHoi rpynusl. ITpoBoants
Ka4eCTBCHHBIE PEAKITHH Ha aJlbJIET U IbL.
CocTap/isith ypaBHEHNS peaKiimii,
XapaKTepH3YIOUIMX CBOICTRA
anpaeruios. Cocranisite GopMyIIsl
H30MEPOB ¥ FOMOJIOTOB KapOOHOBBIX
KHCJIOT ¥ Ha3bIBATh HX 110
MEXIYHApOIHOH HOMEHKIIATYpe.
OOBbACHSTE 3aBHCHMOCTD CBOHCTB
KapOOHOBBIX KHCIIOT OT HATHYHS
dbyukimonapHOit rpymms (-COOH).
CocrapisaTs ypaBHeHUS peakiiyil,
XapaKTepu3yIOIMHUX CBOMHCTBA
KapOOHOBBIX KucioT. [TomyyaTts
YKCYCHYIO KHCIIOTY M [0Ka3bIBaTh, 9TO
9TO BEMIECTBO OTHOCHTCS K KIIAcCy
KHCNOT. OT/IMYATE MypPaBLHHYTO
KHCJIOTY OT YKCYCHOM € IIOMOIIBIO
XUMHYECKUX peaKiui.

3.3. Cnoxueie 5upst. XKupsi (2 1)

Croxusre s¢upnr. Peakius
srepudukanuu. [lenounoi
THAPOJIN3 CIIOKHOTO upa
(oMeinenue). XKupsl.
CuHTeTHUecKHe MoroIIHe
cpencTea.

21. Cnoxubie >dupsr.

22. XKupsr. Moromme cpejicTsa.
HMemoucTpanmmn. O6pasisl
MOIOIIMX W YHCTSIHX CPEJICTB.
JlaGoparopasie onbIThHL
PactropumocTs %HpoR,
J0Ka3aTeNbeTBO UX
HETIPEACIILHOrO XapakTepa,
OMBLIeHHE KHPOB. CpaBHEHUE
CBOMCTB MbIIa U CHHTETHYECKHX
MOIOILHX CPEJICTR

Cocrarmars ypaBHenus peaximii
srepuduxanmi. OOBICHATE
OHOOTHYECKYIO POJTE JKHPOB.
Cobmosats npasuna GezomacHoro
oOpaleH s CO cpecTBaMu OBITOBOH
XUMHH

3.4. Yraesop (3 u)

Yrnepoxst. Monocaxapugi.
[moxoza. ®pykroza.
Onurocaxapuel.
HMucaxapuaer. Caxaposa.
Ionucaxapuabl. Kpaxman.
I'mukoren. Peakuus
NOJIUKOHAEHCAITHH.
KavecTBenHas peaknusg na
kpaxmai. Iemmonosa.
ATeTHIIIeITION03A,

23. Vrnerousl. I'moko3a.
Onmrocaxapust. Caxaposa.

24. Tlonucaxapuel. Kpaxma.
Lemmomno3a.

25. llpakmuuecrasn paboma 3
«Pelienue sKciepUMEHTANEHEBIX
3as1ay Ha [I0JIy4YeHHe H
pacrno3HaBaHHe OPraHuYecKmx
BEIIECTRY.

JlaGoparopHsie onpIThL

O6BsicHATL GHOIOrHYECKYIO POIIL
IoKo36I. [TpakTHuecky noxa3mBars
HaIM4Me (pyHKIHOHAIBLHEIX TPYTI B
MOJIEKYJIE TJIFOKO3EL.

OOBICHSTE, Kak CBOMCTBA caxapossl
CBSI32aHBI ¢ HAMHYHEM () YHKIIHOHATIBHBIX
rpynm B ¢€ MOJIEKYJIC, W Ha3bIBATh
00J1aCTH MPHMEHEHHS CaXapO3bL.
Cocrapiisith ypaBHEHHS peaKIiuii,
XapaKTEPU3YIOIHX CBOHCTBA CaXapo3bl.




Knaccudukauus BoIOKOH

CroiicTBa rIMOK0O35I KAk
aJIbAETHAOCIIAPTA.
BzaumosielicTBie caxapossl ¢
THIPOKCU/IOM KATBITHS.
IIpuroroBienue KpaxMaibHOTO
KJIeicTepa W B3aUMOJICHCTBHE C
#omom. I'mapomis kpaxmana.
Osnakomiienue ¢ oOpasiamu
IPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH

CocraBisiTh ypaBHEHHS peaKITHii
THAPOJIH3A Kpaxmana u
IIOJIMKOH/ICHCALIMH MOHOCAXaPU/IOB.
ITpoBONTE KAYECTBEHHYIO PEAKIIHIO Ha
Kpaxman

4. AsoTcoaepkammue opraHudeckue coeaunenus (5 1)

A3zoTcoaepKamue
OpPraHHYECKHE COCIHHCHUS.
AmuHBL. AMEHOTpyNTIA.
AHunMH. AMMHOKHCIIOTHL.
bunongpHsiif HOH.
Ientunuas (aMuaHas)
rpynmna. [lentuanas
(amuzHas) cBsa3b. [lenTHbL.
[MomunenTuer, 'manms.
Benxu. CtpykTypa 6enkoBoit
MOJIEKYJIbL (IICpBAYHAS,
BTOpPHYHAS, TPETHYHAS,
yeTBepTUYHas). Jlenarypanus
U ruapos3 6enkos. [{BeTHEIE
peaknuu Ha OeKu.
A30TCOIEpIKaIIHe
TeTePOIUKITHYECKHE
coepunenus. [upuawmn.
Iuppoan. Iupumuaus.
[Typun. A3oTHCThIE
ocHoBaHus. Hyknewnopsie
KuCa0Thl. HykneoTuapl.
Kommrementapusie
a30THCThIE OCHOBAHHSL.
@apMakoIorH4ecKas XUMHS

26. AMHAHEI.

27. AMEHOKHCJIOTEL Bekn.

28. Asorcoaepxaniye
TeTePOIHKINYECKHE COCHHCHHS.
HykneuHOBbIE KUCTOTHI.

29. Xumus U 3I0pOBhE YETOBEKA.
30. KonurpoJbHas padora 2 1o
TemaM «Kucrnopoaconepsxanue
OpPraHHYEeCKHe COeIMHEHUS,
«AzoTcozepKaniie OpraHuIecKue
COEIMHEHHSN.

JlaGoparopusbiii onbir. [[BeTHEE
peakiuu Ha OeIKu

CocraBisiTh ypaBHCHMs peakiui,
XapaKTEPU3YIONIHX CBOWCTBA AMHHOB.
OOBACHATD 3aBHCHMOCTH CBOMCTB
AMHHOKHCIIOT OT CTPOSHHUS HX
(byHxuHOHANBHBIX rpyni. HassiBars
AMAHOKHCIIOTBL 10 MEXAYHAPOIHOM
HOMEHKJIAaType W COCTaBIISTh
YPABHCHHUS PEAKIIHI,
XapaKTePU3YIONIAX WX CROMCTBA.
OOBsICHATH OHONOTHYECKYIO POJIH
OeJIKOB H MX [IPEBpALICHHI B
opranusme. [IpoBoauTs LBETHBIE
peaxkiuu Ha OenKH.

OO0BsicHATH OHONOTHYECKYIO POJIH
HYKJICHHOBBIX KHACJIOT,
[Tonp3oBaThes HHCTPYKIHEH K
JIEKapCTBEHHEBIM IIperapaTam

S. Xamus nojamepos (4 1)

[Tomamepst. Ctenenn
noymMepusanui. Monomep.
CTpyKkTypHOE 3BEHO.
TepmonnacTuansre
nosuMephbl. CTepeoperyaspHsl
¢ nosmmepsl. [Tonustunen.
[omunponmieH.
HonurerpadropaTrnen.
TepmopeakTuBHBIC
[OJIUMEPHIL.
®enonodopmalbaerijHee
cmonsl [Inactmaccel
DenonracTsl. AMHHOILIACTEL

31. CuHTeTHYECKHE TTOTMMEPEL.
KoHJieHCanHOHHBIE [I0JIMMEPEI.
[TenommacTer.

32. Ilpaxmuueckas paboma 4
«Pacrnio3HaBaHue 11acCTMace U
BOJIOKOHY.

33. Opraaudveckas Xumus,
YeJIOBEK H IPHpPOIa.

34. VItoroseiit ypox mo Kypcy
xumuH 10 kinacca.
Jemoncrpanun. O0pasusl
IUIACTMACC, CHHTETHICCKHX
KaydyKOB M CHHTETHYECKHX

3anmMchIBaTh YPABHEHHS peaKiih
NOMMEPU3AITHN. 3aIIHCHIBATE
YPaBHEHUS peakiivii
TMOTHKOHIeHcauu. Pacno3nasars
OpraHWYeCcKHe BEINECTBA, MCIOIb3YH
KayeCTBEHHBIC peaKiiH




[Tenonnactsl. [IpuponHsmi
Kayuyk. Pesuna. DOoHHMT.
CuHTeTHYECKHE KAYIYKH.
CuHTeTHUYECKHE BOJIOKHA.
KanpoH.

BOJIOKOH.
JlabopaTopHbli ONBIT.
CRoiicTBa KxanpoHa.

11 knace

1. IloBropenue kypca xumuu 10
kacca (1 1)

1. Teopernueckne ocHoBbI Xumuu (19 )

1.1. Baxneiiimue XUMIYECKAE TOHATHS U 3aKOHBI (4 1)

XUMHMYECKHH 3IIEMEHT.
ATOMHBIH HOMEp.
Maccosoe aucno. Hykmuapt.
Pamuonyxumasl. M30ToIM6L.
3aKOH COXpaHEeHUS MacChl
BEIIECTB. 3aKOH COXpaHEHHUs
U [IPEBPAILICHHUS YJHEPIHHU.
JledexT Macchl.
[Mepuoauuecknii 3aKoH.
DnekTpoHHas KOH(GHTypaIus.
I"'pauyeckas anekTpoHHas
bopmyia. s-, p-, d-u f-
OneMenThl. JlaHTaAHOWIEL
AKTHHOUBI. MCKYCCTBEHHO
HOJTyYCHHBIE DJIEMEHTEL
BanentHocth. Bogopoassie
COETUHEHUS

2. XUMHYeCKHH IJIEMEeHT.
Hyxmuner. M3oTorsl. 3akoHBI
COXpaHEHHsI MacChl M Y9HEPTHH B
XHMHH.

3. Tlepuonyeckuii 3aKoH.
PacnpeneneHue 31eKTPOHOB B
aToMax 3JIEMEHTOB MaJlbIX H
OOJIBIIHX [TEPHOIOR.

4. TlonoskeHne B MEPHOTAIECKOH
CHCTEME BOAOPO/Ia, JIAHTAHOUIOB,
AKTMHOMJOB ¥ MCKYCCTBEHHO
[I0JIYYE€HHBIX 3JIEMEHTOB.

5. BaneHTHOCTH M BaJI€HTHBIC
BO3MOIKHOCTH aTOMOB

[TepeuncnsaTs BKHEHIHE
XapaKTEePUCTHKH XHMHYECKOTO
snemMenTa. OOBACHATH PA3JIMINE MEKLY
TIOHSITUSIMH «XHMHYECKHN dJIEMEHT,
CHYKITAAY, «A3oTomy. [IpuMenaTs
3aKOH COXPAHEHHMSI MacChl BELECTB IPU
COCTABJICHHM YPaBHCHUH XUMHUECKHUX
peaknuii. OmpenensiTe MaKCHMaTbHO
BO3MOIKHOE YHCJIO ATEKTPOHOB Ha
SHEPreTHYECKOM YPOBHE. 3alKMChiBaTh
rpapH9ecKue 3JICKTPOHHEIE (POPMYIBI
§-, p- 1 d-a1neMenToB. XapakTepus3oBarh
MIOPAJIOK 3aM0MHEHHA MICKTPOHAMH
HHEPTrETHUECKUX YPOBHEH H
noayposHei B aromax. OOBACHATS, B
9éM 3aKJI0YACTCS PH3UIECKHI CMBICI
TIOHSTHS «BANCHTHOCTEY». OOBACHATH,
YEM ONpPEAENAIOTCS BAIEHTHBIE
BO3MOKHOCTH aTOMOB pa3HbIX
snemenToB. CocraBnaTs rpaduicckue
JTEKTPOHHBIE GOPMYITHI a30Ta,
docdopa, Kucnopoa u Cepsl, a TAKKe
XapaKTepH30BaTh H3MEHEHHS PATHYCOB
aTOMOB XMMHUYECKHX 3JICMCHTOB 110
nepuoiaM U A-rpymnmnam
TIEPHOINIECKON TaOIHIIBI

1.2. Ctpoenue Bemectsa (3 1)

Honnas ces3e. KopanentHas
(moJIgpHAasl ¥ HEIMoJISIPHAs)
CBA3b. DNEKTPOHHASA
dbopmyJa.
Meranmuyeckas CBS3b.
Bomopoaas cBs3b.
['nbpuauzanus aTOMHBIX
opburaneit. Kpucramis::
aTOMHBIE, MOJIEKYTISIPHEIE,
HOHHBIE, METALTHIECKHE.
DileMeHTapHast stuciKa.

6. OCHOBHEIE BHJIBI
xuMmudeckoit ces3u. Monnas u
KOBAJICHTHAS CBA3b.
Merannuyeckast CBs3b.
BonopoiHas crs3b.

7. [IpocTpanCTBEHHOE CTPOSHUE
MOJIEKYIL.

8. CTpoeHue KpUCTAIIIOB.
Kpucrannmumaeckue peéTky.
[Tpuramner MEoroodpasus
BemecTs. JleMoncTpanmm.

O0BICHATE MEXaHHU3M 0Opa3oBaHUS
HMOHHOH U KOBAJIEHTHOHU CBA3H W
0COOCHHOCTH (PM3UYCCKUX CBOMCTB
MOHHBIX W KOBAJIEHTHBIX COSTHHEHHI.
CocraBisiTe 3JCKTPOHHBIE (HOPMYJIbI
MOJIEKYJT KOBAJIEHTHBIX COS/TUHEHHUIH.
O0BACHATH, MEXaHU3M 00pazoBaHUA
BOJIOPOJHOH H METAIIIHYECKON CBs3EN
H 3aBHCHMOCTb CBOMCTB BEILECTBA OT
BHJIa XHMHYCCKOH cBA3H. OObACHATD
IPOCTPAHCTBEHHOE CTPOCHHE MOJISKYJI




[Tommopdusm.
[Honumopdubie
MoauDUKAIMH. ATTOTPOIIHSL.
Uzomepust. I'omonorus.
XuUMHUYECKUi CHHTE3

Mopnenu HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX H
METAJUTHYECKHX
KPHUCTAINIAYECKUX PEInETOK.
Mopenu MoneKy1 H30MEPOB U
TOMOJIOTOB

OpraHHveCcKUX U HEOPraHUuYeCKHuX
COETMHEHHH C TTOMOIIBIO
IpejICTaBIeHU 0 rudpUIu3aIiui
opburaneii. O6BACHATEH 3aBUCUMOCTH
CBOMCTB BEINECTBA OT THIA €T'0
KPUCTAUIMYECKOH PeIIETKH.
OOBSCHATH TPHUHUHEI MHOTO0Opa3Hs
BELIECTB

1.3. Xumuueckue peakiuu (3 9

OxucATeTHHO-
BOCCTAHOBUTEILHBIE
peaxuuu. Peakiuu
PAa3JI0KEHNs!, COCAUHCHUS,
zaMernenusd, obMena.,
DK30TepMUIECKUE U
JHJAOTEPMHUYCCKHE PEaKIlhu.
OGparumblie 1 HeOOpaTHMBbIE
peaxiuu. Tennosoi addexT
peakimu. 3akoH I'ecca.
Tepmoxumuueckue
ypasHenust. Tenora
obpasosanus. Temwrora
croparus. CKOpocTb
XUMHYECKOH peaKIuH.
AKTHBUPOBAHHbIH KOMILICKC.
3aKoH ACHCTBYIOIMX Macc.
Kunernueckoe ypasHeHue
peaknuu. Karanuzarop.
WMuruburop. 'oMoreHusiit u
IeTePOr¢HHBIN KaTaIn3.
Karanutruueckue peakiuu.
XUMHUECKOe PABHOBECHE.

I Tpunuun Jle [larenne

9. Knaccudukanms XHMHIECKHX
peaknuii.

10. CKOpOCTh XMMHUYECKHX
peaxnii. Karamms.

11. XumMugeckoe paBHOBECHE U
YCIIOBHSI €0 CMEICHHUS.
JemoncTpamuu. Pasiuynbie
THIIbI XAMHYECKHX PCAKIIAH,
BHJICOOTIBITHI 10 OPraHUYECKOM
XHUMHH.

JIabopaTopHbIii ONBIT.
W3yuyenue BIUSHUAS PA3IHYHBIX
(bakTOpOB Ha CKOPOCTH
XAMHAYECKUX peaKiui

[lepeurcasTb NpU3HAKH, 110
KOTOPBIM  KJIACCH(PULIHPYIOT
XAMHYECKHE PEaKIlHA.

OOBICHATH CYITHOCTH XMMHUYECKOH
peaxmiu. CocTaBsTh YpaBHEHUS
XUMHYECKHX PEAKIHi, OTHOCSAIIUXCS K
onpenenéaHomy Tamy. OGBACHATH
BJIMSIHME KOHLEHTPALMi pearcHTOB Ha
CKOPOCTh TOMOI'CHHBIX Y I'€TEPOICHHBIX
peaknmii. OOBACHATE BIUAHHE
pPa3MUYHBIX (AKTOPOB HA CKOPOCTh
XMMHYECKOH peaklyu, a TakKe
3HA4YCHUE IPHMCHEHHS KaTalu3aTopoB
W MHrEOUTOPOB Ha TIPAKTHKE.
OOBACHATL BIMSAHUAE U3MEHEHMS
KOHLICHTPALMK OJIHOI'O U3
pearupyrommx BEIEeCTB, TEMIIEPaTyphl
U JIaBJIeHHs HAa CMellleHrHe XUMUYECKOro
PaBHOBECHS

1.4. PactBops! (5 1)

JlucriepcHble CHCTEMBL.
PactBopsl.
['pyOoucniepcHbic CHCTEMBI
(CycneH3uu H SMYJIbCUH).
Konnoumnsie pacTBOpEI
(30/m1). Asposzonu. Mosipaas
KOHIEHTpAIAS.
DNIEKTPOJIUTEI.
IDNeKTpOTHTHYEeCKAs
mucconuanus. Ctenens
nuccoumanuu. KoHcranta
JucconHanuu. BopopoaHbiid
TIOKazarels. Peaxiuu
HOHHOTrO oOMeHna. ['uapomus
OpraHMYEeCcKUX BEIIECTB.
IMuaponus conei

12. JlucriepcHBIE CHCTEMEL.

13. Criocobr1  BREIpaXKeHHS
KOHIIEHTPALIMK PACTBODPOB.

14. Ilpakmuueckasn paboma 1
«ITpHroTOBNICHHE PACTBOPOB C
3aJJaHHOH MOJISIPHOM
KOHIIEHTpaLueiy.

15. Dnexrposnuruyeckas
macconuanus. BoxopoaHbiid
noxazatenb. Peakiuy HOHHOTO
obmena.

16. I'niposiu3 opraHu4ecKHx U
HEOPraHWYCCKUX COCIUHCHHUM.
JlabopaTopHbIe ONBITHIL
Onpejenenue peakuuy cpeibl
YHUBEPCATIBHBIM UHIHUKATOPOM.
[Maapomus coneit

XapakTepu30BaTk CBOWCTBA Pa3IHYHBIX
BHJIOB JTUCTIEPCHBIX CHCTEM. YKa3hIBATh
NpUYHHBL KOAIYJSIUUHA KOJUIOHIOB |
3HAYEHUE ITOro siBjIeHus. Pemars
3a/1a4M Ha IIPUTOTOBIICHHE PACTBOpa
OIpeNe€HHON MOIAPHON
KOHI[EHTpaIuu. [ 0OTOBUTE pacTROp
3aJaHHOH MOJIIPHOM KOHLIEHTPALIHH.
OOBSACHATS, [IOYEMY PACTBOPBI BELIECTB
C HOHHOM ¥ KOBAIEHTHOM MONIIPHOH
CBS3BIO MPOBOJIAT 3JEKTPHUECKHH TOK.
Omnpenensats pH cpesipl ¢ moMouiso
YHMBEPCAIbHOI'O HHJIHKATOPA.
OOBACHSTH C MO3HIHI TCOPHH
DJIEKTPOJIMTHYECKOH THCCOLMALIMH
CYIIHOCTE XUMHWYECKUX PEAKITHA,
TIPOTEKAKOIIHX B BOJHOM Cperie.




CocTaBIATh TIONHBIE U COKPAIEHHBIE
HOHHBIC YPaBHCHHS PEaKIIH,
XapaKTepH3yIOIKX OCHOBHBIC CBOMCTBA
BayKHEHIIIAX KJIaCCOB HEOPraHUYCCKUX
coequHeHui. Onpe/esaTh peaknuio
cpejibl pacTBOpa CONM B BOJIC.
CocTaBisTh YPaBHEHHUS PCaKITHit
I'UAPOJIM3a OPTraHuIeCKUX
HEOPraHWYECKHX BCIIECTB

1.5. DIIEKTPOXMMHYECKHE PeakIny (4 1)

[asibBaHHYECCKHH DIIEMEHT.
Snextpoasl. Anoa. Karoz.
Axxymysrop. TormaBHEI
9JIEMEHT. DIIEKTPOXUMHUS.
Pan cTangapTHbIX
97EKTPOAHBIX TIOTEHIKHAIOB.
CrangapTHBIE YCIOBHS.
CranapTHbIA BOJOPOHBIH
anextpo]1. Kopposus
METALIOB. XUMHUECKas U
HIEKTPOXUMHYECKAs
KOPpO3Hsi. DICKTPOITH3

17. Xumudeckre HCTOYHUKH
ToKa. P cTaHaapTHBIX
9EKTPO/IHBIX IOTEHITHAJIOB.

18. Koppo3ust MeTaLIoB i e
HpeaynpesKIeHue.

19. DnexTponus.

20. Konrpoasnas padora 1 mo
teme «TeopeTHyecKue OCHOBDI
XAMHI)

OO BICHATH IPHHIAL PabOTHI
ransBAHNYUECKOrO dIEMEHTA.
OGBACHSTH, KaK YCTPOSH CTaHTAPTHBIH
BOZIOPOAHEIHA nekTpol. [Tonb3oBaTECs
PSIOM CTAHAAPTHBIX JJEKTPOIHBIX
rmotennuaion. OTIHYaTE XUMHUECKYIO
KOPPO3HIO OT HJIEKTPOXHMHUUECKOH.
OQOBACHATH TPHHLAITEI 3AIIATH
MEeTaIMUeCKUX H3JIeNNH 0T KOPPO3HH.
OO bACHTH, KaKAe TIPOLECCh
[IPOMCXOJAT Ha KaTO/E K aHO/IE IIPH
5IEKTPOJIN3E PACILIABOB H PACTBOPOB
coneit. CocTap/siTh CyMMapHbIE
ypaBHEHHS PEaKIIUi 2JICKTPOTIH3a

2. Heopranuueckas xumus (11 9)

2.1. Meramwsi (6 4)

JIErkue ¥ TOKENBIC METATITRL.
JlerxkomiaBgue ¥
TYTOIUIARKHE METAILIbL.
Menp. [luuk. Twuran.
Xpom. XKenezo. Hukelb.
[Lrarnaa. Crinassl.
Jlerupyrornue

noOasku. YEpHBIE U IIBETHBIC
merannsl. Yyrys. Cranb.
JlernpoBaHHBIE CTATH

21. OGmas XxapakTepuCTHKa 1
CrocoOBI MOTYyUCHHUS METAILIOB.
22. 0630p METATHIECKHX
areMeHTOB A- W B-rpymi.

23. Menp. Iunk. Taram. XpoM.
Keneso, HUKETh, TUIATHHA.

24, Cruiarsl METAILIIOB.

25. OKCHIBI U THAPOKCHTBI
METAJLIOB.

26. IIpaxmuyeckas padoma 2
«Pemenue 3KCIIEPUMEHTAIBHBIX
3ay1a4 1o TeMe «MeTtaiby.
Jemoncrpanuu. O6pasns!
METAJIOB ¥ UX COSMHEHUH,
ciuiaroB. BzaumoaeiicTere
METAILIOB ¢ KACIOPOJIOM,
KUCJIOTAMH, BOJIOH.
Jloka3aTeaIseTBO aMPOTEPHOCTH
AMOMUHHS W er0 TAPOKCHIA.
BaaumoelicTBHe META 1 Kelle3a
C KHCIIOPOJIOM; B3aMO/ICHCTBHC
MEJIM ¥ JKeJie3a ¢ KUCIOTaM:
(cepnas, consHas). [Tonydyenue
rugpokenios Mezau (1) i xpoma
(IIT), oxcupa Memu.

Xapaxrepu3oBaTh 00LIME CBOACTBA
METAILTOB ¥ Pa3bsCHATH HX Ha OCHOBC
TpeJICTaBICHHUM O CTPOSHHU aTOMOB
META/LIOB, METATUTHYECKOH CBI3H U
METAJUTHHECKOH KPUCTAITHIECKOM
pemérke. MmocTpupoBarh
NpUMEpaMHE CIIOCOOBI Oy YCHHS
METAUTOB. XapaKTepu30BaTh
XHMHUeCKHe croiicTBa MeTalnoB [A—
IIA rpymm 1 alfOMHHKS, COCTaBIATh
COOTBETCTBYIOIIME YPaBHEHNUS
peakuuit. OGBACHATE OCOOEHHOCTH
CTPOCHHS ATOMOB XMMHYCCKHX
5TeMeHTOB B-rpyIin epHoAnIECKO
cucremsl /1. M. Menzencesa.
CocTap/IsTh yPaBHECHHA PEAKIIHH,
XapaKTepU3yIOIIHX CBOWCTBA MEIH,
[{HHKa, THTAHA, XpOMa, JKeJie3a.
[Ipejcka3siBaTh CBONCTBA CIIIaBa, 3HAA
ero coctaB. QOBICHSTE, KaK
H3MEHSIOTCS CBOMCTBA OKCHJIOB
I'HIPOKCHIOB METAJUIOB 110 IEPHOJaM H
A-TPYIIIaM NEPHOANUECKOR TalMIbL.
OOBACHSTE, KAK W3MEHSIOTCS CBOUCTRA
OKCHJIOB ¥ THIPOKCH/IOB XHMHYECKOr0




BzaumopnelicTBiE OKCHIIOB |
THIPOKCH/IOB METAIIIOB ¢
Kuciorami. JlokasatenseTso
aM(OTEPHOCTH COCAMHEHUH
xpoma (I1I).

ANEMEHTA C MMOBBIIICHHEM CTEIIEHA
OKHCJIEHHSI €r0 aToMa. 3anmiChIBaTh B
MOJICKYJISIDHOM H HOHHOM BHJIE
YPaBHEHHS XUMHYCCKUX PEaKIIHid,
XapaKTEPU3yIOIMHX KACIOTHO-
OCHOBHBIE CBOMCTBA OKCHJIOB H
THAPOKCUIOB METAJUIOB, a TaKXKe
HKCIIEPUMEHTATBHO JIOKA3BIBATH
HaJIMYHE DTUX CBOMCTB. Pacmo3naBarh
KATHOHBI COJIEH C IIOMOIIBIO
Ka4eCTBCHHBIX PEaKIIMii

2.1. Hemerammer (5 9)

Hewmeramnsl IpocTrie
BEIIECTBA — HEMETaJLIbL.
VYrnepon. Kpemumit. Asor.
®ocdop. Kucnopon. Cepa.
®rop. Xnop. Cepnas

KHCIoTa. A30THAS KUCJIOTA.

Bonopoansle coenuneHus
HEMETAIIOB

27. O630p HemeraiuioB. CBoiicTBa
U [IPUMEHEHNUE BAKHEHIITX
HEMETAIJIOB.

28. O0mas xapakTepucTHKa
OKCH/IOB HEMETAIIOB U
KUCIIOPOJICOAEPKAIIHX KHCITOT.
Oxucnurensable CBOHCTBA
CEpPHOM M a30THOH KUCIIOT.
Bonopoasabie coeauHeHns
HEMeTaJIoB.

29. I'enernyeckas CBS3b
HEOPraHUYeCKUX H OPraHUUCCKIX
BEILIECTB.

30. llpakmuyeckas paboma 3
«Permenne sxcnepuMeHTATLHBIX
3a1a4 1o teme «Hemerammsiy.
31. Konrpoasuas padora 2 1o
Teme «Heopranuueckas Xxumusy».
Hemoncrpannn. O6pasis!
HeMeTamnoR. Moaenu
KPDHCTAJJIMYECKUX PEIIETOK
anmasa u rpagura. [onyuenne
aMMHMaKa ¥ XJIOPOBOAOPOIa,
pacTBOpEHHE MX B BoOje,
JI0Ka3aTeIbCTBO KUCIOTHO-
OCHOBHBIX CBOHCTB 3THUX BEHICCTB.
Coxuranue yriisi 4 Ceprl B
KHCIIOpOJie,  OUpeAelICHHE
XHMHYECKHX CBOMCTR MPOAYKTOR
cropanusi. Baaumoseiictare ¢
MEJIBI0 KOHIIEHTPHPOBAHHOM
CEPHOH KHMCIIOTBI,
KOHIICHTPUPOBAHHON M
pa3baBIeHHOMN a30THOM KHUCIIOTHI

XapaktepuzoBats 0b11He cBOMCTBa
HEMETAJUIOB U Pa3zbICHATL UX HA
OCHOBE TIpeICTaBICHUH O CTPOCHHH
aroma. Ha3eBath 06acT NpUMEHEHUS
Ba)XKHEHIITUX HEMETAJIIOB.
XapakTepu30BaTh CBOHCTBA BRICIITHX
OKCHJIOB HEMETAILIOB H
KACIIOPOICOAEPIKALIMX KHCIIOT,
COCTABIISITH YPaBHEHHS
COOTBCTCTBYIOIIHMX PEAKLHH H
OOBACHATH UX B CBETE IPEACTABICHHN
00 OKMCIIUTENEHO-BOCCTAHOBUTETHLHBIX
PeaKknuaxX H 3NeKTPOIUTHUCCKON
aucconuanun. CocTapisTh ypaBHEHHS
peaKLui, XapaKTePH3YIOMHX
OKHCITUTEJIbHBIC CBOWCTBA CEPHOM U
a30THOH KHCHOT. XapaKTepu30BaTh
H3MCHCHHE CBOWCTRB JIETYUHX
BOJIOPOJTHBIX COSIMHCHHI HEMETAJLIOB
10 Nepuoay U A- rpynmam
MIEPHOIUYECKOH cucTeMbl. JloKka3kIBaTh
B3aMMOCBS3b HEOPI'AHHYCCKUX U
OPraHuyvYeCcKuX COS/IMHCHHI.
CocTaBaTh ypaBHEHHs XHMAYECKHX
PEaKIHi, 0TPaKAOIIX B3aHMOCBSI3b
HEOPraHUYECKUX U OPraHHYeCKHX
BEIECTB, O0BACHATL UX HA OCHOBE
TEOPHH JNIEKTPOTHTHICCKOH
OUCCOUMALMM U TTPEJICTABIICHUN 00
OKHCJIMTENIBHO-BOCCTAHOBHTENBHBIX
nporieccax. [Ipakruuecku
pacro3HaBaTk BEIECTBA ¢ TOMOIIBIO
KAYeCTBEHHBIX PeaKIHid Ha AHHOHBI

3. Xumus 1 ku3Hb (3 9)

Xumuageckas
MPOMBIIIICHHOCTE.
Xumuueckasi TEXHOJIOTHSL.
Yépuas meramryprus.
Jlomennas rneus.

32. XuMus B IPOMBIIIICHHOCTH.
I TpuHIEIE XUMHYECKOTO
TIPOU3BO/ICTBA. XUMUKO-
TEXHOJIOTUYECKUE TIPHUHITHIIEL
HOPOMBIIIIIEHHOTO TOTYYCHHS

OO0BACHATL HAYYHBIE TIPHHITUAITEI
TIPOM3BOJICTBA HA NIpHUMeEpe
TIPOM3BOJICTBA CEPHOM KHCIIOTBL
[lepeurcsTh MPUHITHITET XUMHYECKOTO
NPOX3BO/ICTBA, UCTIOMHE3YEMBIC TIPH




Arnomepanust. Kucnopoaerii
kousepTep. be3orxozHoe
IPOH3BOJICTBO.
DKOJIOTHYECKHU
mouuTopuHr. [Ipeaensno
A0NYCTHMBIC KOHIICHTpaluy

Merajios. [IpousBonactso uyryna
| cTanm.

33. Xumus B 6biTy. Xumugeckas
IPOMBIIUIEHHOCTD H
OKpY>KaroLas cpena.

34. Wroroselii ypoK 110 Kypcy
xumMud 11 kmacca.
Memoncrpaunn. O6pasis
CpPeNCTB OBITOBOM XUMHUH,
MHCTPYKITHH IO HX HPUMEHEHHIO

[OJIYYEHHH YyTYHA.

CocTaBnsTh ypaBHEHUS XUMHIECKHX
PeaKIHii, MPOTEKAIONMX [IPH
[IOJIYYCHHH YyT'yHa U CTaJIH,
Cobmonars npasuia 6e3onacroii
padoThl CO cpejcTBaMU OBITOBOMH
XUMHHU.

OOBACHATD NPHYHHBI XHUMHYECKOTO
3arpsA3HCHUS BO3/1yXa, BOJOEMOB H
110YB




Kanennapro-remarnueckoe niannposanue B 10 kaacce, 34 uacos (1 uac B Heae110), NpaKTHYECKHX paboT —4, KOHTPOJILHBIX paboT -2

)

ITpeamer opranuyeckoil XHMHUH.
Teopusi XUMMYECKOI0 CTPOEHHS OPraHUYECKHUX BEILECTB.

§1-2.c 10, ynp.1-12

(2) | DnexTpoHHas NpPUPO/IAa XUMHUYECKHX CBA3EH B OPraHHYeCKHX COSTMHEHUAX 88,013,
yip. 1-5
(3) | Knaccuduranus opranudeckux coe/iuHenni Peenue 3aau Ha BBIBOJ XMMHUECKUX (hOpMY.I §6 3aauM B TeTpamu
(4) | Crpoenue anxanor. l'omonoruueckuit paa. Homenknarypa n usomepus §8
(5) | CaoiicTsa, mony4yeHHe U IPUMEHEHHE AITKAHOB. §9 , 3amaum B TeTpanu
[{uki10a1KaHBbL.
(6) | ITpaeuna Th 3aa4H B TeTpaau
KagecTBeHHOE Olpe/ie/ieHHe YIIepo/ia, BOAOPOAa M XJIOpa B OPraHHYECKHX COETHHEHMAX.
(7) | Anxenbi. CTpoeHue, rOMOJIOIMYECKHI psiJl, M30MepHs, HOMEeHKIaTypa. CBOMCTBA aTKEHOB H X IPUMEHEHHE §9-10,
yip. 2.6-9,
(8) | IlpaBuna Thb. [lonydenue 3THIEHA M M3yYEHHE €IO CBOMCTB Hunus. 3ananune:noy
coolLIeHHe 0 KayJyKe.
(9) | IlousTue 0 AMEHOBBIX YIIICBOJOPOIAX. § 11-12, ¢ 49
IIpupoaHbiii Kayuyk. ynp.8,
Anxunbl. CTpPOEHHE, rOMONIOTHYECKUHM PsiJl, M30MepHs, HOMEHK/IATYPa, CBONCTBA M MPUMEHEHUE AlLETHIICHA. § 13, ¢ 54-55, ymp.
(10) 1.6,9,
(11) | Apensl. BeH3on u ero roMoJioru §14,15, ynp. 4-6, ¢.66-
67
(12) | I'eneTnyeckas cBA3L aPOMATHYECKHUX YITIEBOIOPOJIOB C APYTMMH KJIACCAMH YITIEBOIOPO/IOB Llenoukn
NpeBpaLLeHHH
(13) | IlpupoaHbiii 1 nomyTHbIe HEPTAHBIE ra3bl, HX COCTAB U MPUMEHEHHE §16, ymp. 4.7, c¢.78,
ctp.79, 3agaunl-3
(14) | Hedrp u nedrenponykrsi. CriocoGsl nepepaborku HedTr INoaroros. K
KOHTpOIBHOM pabote,
3aJIaHud B TETPAIH.
(15) | Konrponsnas pabora Ne 1 o reme «YrneBoopo/isi» HE 3aJaH0

(16)

OnHoaToMHbI€ NpeenbHble CUPThI. CTPoeHHe, CBOKWCTBA, MOIYYEHHE, IIPUMEHEHHE

§20,21, ynp.14, .88,




§22, ynp. 4, ¢.92

(17) | MHoroaroMHble CIHPTHL. DTHIEHTTMKOITb, TTHLIEPHH. CBo¥cTRa, TIpUMEHEHHE
(18) | Ctpoenue, cBoicTBa 1 IPUMEHEHUE (eHONIA §23, 24, ymip. 3,4,6,
(19) | I'eneTHueckas cBs3b CIMPTOB M (peHONA C YIVICBOAOPOAAMH PelieHue 3a1a4 No XMMUIECKIM ypaBHeHMsIM NpM yeloBuw, uro | ¢.92. 3anaya |
OJTHO M3 BELIECTB B3STO B U30BLITKE
§25, 26, ynp.10,

(20)

KapOoHM/IbHbIE COS/JHHEHHA — AlTbAETHABL H KeMOHbL.
CpolicTBa ¥ PEMEHEHHE AbErHI0B.

zangada 1, ¢.106,

21)

KapGonoebie kuciiorsl. [lomyuenue, CBOMCTBA W KACIIOT

§27, 28, ynp.5.7,16

(22)

IIpasuna Th. «CojicTBa KapGOHOBBIX KHCIIOT)

3aaHue B TETPAIU

(23)

I'eneTHyeckas CBA3L KaPGOHOBbIX KHMCJIOT ¢ JIpPYTHMH KiacCaMH OpraHH4eCcKux coeqMHEeHUNA. Peuienue 3ajgaq Ha Onpeie/icHAe
MAacCOBOH [OJH BhIXOJa NpoayKTa OT TEOPETHUYSCKHA BOZMOKHOIO

§27, 28, crp. 116

(cxema), ymp.176,

(24)

Crnoxuble 3¢upsl. XKupb

§30.31, ynp.3,7, ¢.128

(25)

VYrnesoasl. I'mokosa.
Onurocaxapuasl. Caxaposa

§32,33, ynp.6,8, ¢.146

(26)

Kpaxman u nennrosnosa

§33,34,ynp.16, c.146

27)

[Mpasuia Th. «PelieHue 3KkCNePUMEHTATLHBIX 3324 Ha NOJTyHYeHHE U PaClIO3HABAHMC OPraHWHECKHX BOLICCTRE?

(28)

Amvunbl. CTpOeHHE 1 CBOMCTBA. AHWIIMH — MPEJICTABHTE/Ib apOMATHICCKUX AMHHOB

§36, ynp.5,9, ¢.157

(29)

AmuHokuc10Tel. M3oMepus, HoMeHKIaTypa. CBOHCTBA W TPUMEHEHHE

§37, ynp.14, c¢.157,
sajaya 1, ctp.158

§38, ynp.1-5, c.162

(30) | Beaknu — npupoansie nommmepsl. Cocras, CTPYKTYpa, CBOHCTBA OenkoB
(31) | Xumust 1 300pOBHE YEI0BEKA. §41
(32) | TTonsiTHe O BBICOKOMOJIEKYISPHBIX COeAMHEHNSAX. [11acTMAcChl M BOJIOKHA. ctp.185,
npakTuy. pad.
(33) | Mrororas xourtponshas Ne 2 paGora no Temam «KucnopoacoaepsKkalllie  OpraHu4. COCJHHEHHA, «AsoTcosiepikaiie | 3aganue B TeTpain
OpraHvYecKHe
COeJTHHEHHS)

(34)

O6obeH e 3Ha K 10 Kypey opranuieckoil xumuu. Opranigeckas XUMUs, H€/I0BEK H IPHPOIA

He sagaHo




TemaTAYecKoe NJIAHHPOBAHHE Y1€0HOI0 MATEPHAIA 10 XHMHH
aus u3yaenus npeamera no YMK I'.E. Pyasurnca n @.I'. ®eapamana 11 kinace
(1 wac e neoenio - 34 vaca)

Ne Tema ypoka Hdom.
ypoka 3aganue
1. Artom. Xumuuecknii anemenT. M3otonet. H3otomsl. [IpocTeie 1 c10KHbIE BEIIECTBA §1.c.6.8.2-3
[ToaroToBHTLECA K KOHTp.pad.

2. | 3akoH cOXpaHEeHHUsA MACChl BEILECTBA, 3aKOH COXPAHEHUS M NMPEBPALCHNsA BELIECTB. §2,c.9.No2-4
s TTepronnyeckuii 3akoH. Pacmpenesnenye JMeKTPOHOB B aTOMAX /IEMEHTOB Ma/IbIX 1 OOJIBILINX [IEPHOAOB. §3-5
4, BaneHTHOCTh W BaJICHTHbIE BO3MOMKHOCTH aTOMOB §6C.31Ned-7
5. | OcHOBHBIE BBl XHMHYECKO# CBA3H. §7-8
6. CtpoeHne KpucTawioB. KpucTainyeckne peleTKi. §10-11,c. 48 No5
7 Knaccudukauns xuMuueckux peakiuid. OKHCIHTENEHO-BOCCTAHOBUTENLHEIE PEAKLIMA §12,¢ 52-55
8. Tennoroii 3¢ dexT XUMHYECKHX peakLHi §12,c 55-56 Ne 4,,
9. CKOpOCTE XUMHUYECKHX peaknuii Katanus §13,TecTni
10. | XuMugeckoe paBHOBECHE W CIIOCOOLI €r0 CMelleHHs §15,c.73 ,Ne3 3aiaum
11. | JTucriepcHbie cHcTeMbl M pacTBopbl. Crioco0bl BHIPaKeHs KOHIEHTPALMH PacTBOpOB. Pelienne 3a1ad no teme «PacTBopei» §16-17 Nel-3
12. | DnextponuTuyeckas Aucconuanys. BoaopoaHslii mokasaTenb. §19c 88 ,Ne 2-7
13. | Peaknuu HOHHOTO 0OMEHa §20,c. 92 Ne2-5
14. | 'mpponu3 opraHHdeckKuX H HEOPTaHHIECKHX COSMHEHUH §21,c.97 Ne6-7
15. | Obobmatommii ypok 110 temam «CTpoeHHe BellecTBa), « XHMHYECKHE peakiumy, «PacTBOphI»
16. | Kontpoasnas pa6ora Nel no temam «Ctpoetne BeliecTBay, « X MMHIECKHe peakIum», «PacTBOpLL)
17. | XuMuuecKkAe MCTOUHHUKH TOKA. Psjl CTaHIAPTHBIX 3E€KTPOAHBIX MOTCHUHAIOB §22-23,c 102.Ne5-6
18. | Koppo3us METAIIOB U ee NpeaynpexIcHHe §24, c.112,Ned-5
19. | DnekTponns §25, ¢c. 118 Ned 6.
20. | Obluas xapakTepHCTHKA METAIIOB §26,c. 123 Ne 6-7,recThl
21. | O630p MeTATHYECKHX VIEMEHTOB A-rpyrnn §27.c. 131 Ned-5.9
22. | Obummii 0630p METANIHYECKHX 1EMEHTOB b-rpymm §28.c.134
23. | CnnaBel METAILIOB §33,c.154Ne5-6
24. | Oxcujbl U FTHAPOKCHIIBI METAIIOB §34,c.160Ne5,§35 npouuTaTh
25. | IIP/P Nel Pewienne JKcnepHMeHTANLHBIX 32124
26. | O630p Hemeramos. CBOHCTBA M MPUMEHEHHE BAKHEHIIMX HEMETAILIOB §36-37,c.165N2
27. | Obuias XxapakTepUCTHKA OKCHIAOB HEMETAJUIOB H KHCJIOPOJOCOAEPKAUINX KHCIIOT §38.c.179Neb
28. | OkucnauTenbHbIe CBOWCTBA @30THON M CepHOM KicsioT. BoJ1opoIHbIE COSNHHEHHS HEMETAIIOR §39,c.183Ned
29. | I1P/P Ne2 IloayueHHe cod0HpaHHe H pacno3HaBaHHE ra3oB
30. | I'enernueckas ¢BA3b HEOPraHWYECKHX H OPraHMYECKHX BEIIECTB §41,c.189-B, Tectsl,
31. | KourpoasHas pabota Ne 2 no temam: «Meramien, «HemeTasm
32. | XuMus B IpOMBIIUIEHHOCTH. [TPHHIMITEI NPOMBIIITIEHHOTO MPOU3BO/CTBA §43,c.198Ne6,7
33, | XuMHKO-TeXHOJIOTHYECKHE MPHHIHIIBI POMBIILIEHHOIO NoayyueHHs MeTalloB. [IpoH3BOICTBO YyryHd M CTAlld. §44,c.203Ne8
34. | Xumus 8 6piTy. O6001maro1uii ypok 3a Kype XHMHH, §46,¢.213TecThI




Jlureparypa
I. Pymsuruc I'.E., ®enbaman @.I., Xumus. 11 knace. — M.: TIpoceemerne, 2020
2. Pymsuruc I'E., ®enpaman O.17., Xumust. 10 knace. — M.: Ipocsewenue, 2020
3. I'apa H.H. Xumus. ITporpammbl 0611e00pa3oBaTenbbiX YUpeKACHUI. — M. ITpocsemeHue,
2019
4. T'apa H.H., I'abpycesa H.W. CGopuuk 3a1a4 [ist IpoBeACHUs: YCTHONO HK3aMeHa Mo XUMHH 3
Kypc cpenneit mikonsl. 11 xiace. — M.: JIpoda, 1999, — 64 c.
5. Xumuueckuil  okcmepument B wmkome. 10 kuiace: yyeOHO-METOINYECKOE
nocodue/O.C.I"abpuansn, JIL.IT.Batauna.-M.: JIpoda, 2005.-208 c.
6. Xumnst. Ypoxu B 10 wiacce: mocobue s yuntesneil 061eo0pa3opaTeNbHBIX yapesKIeHUil /
H.H.I'apa (u ap.).-M.: [Tpocsemenue, 2009.-111 c.
7. Kysemenxo H., Epemun B., IlonkoB B. Xumusi jisi WKOALHHKOB CTAPIIHX KIACCOB M
noctynaroux B By3bl. M.: Jlpoda, 1997.

8. Mapwanosa I'.JI., COopHuk 3azay no opranuueckoit xumunu 10-11 xnace, —M.: «M3gat-
k01a2000», - 80 c.

9. Xomuenko M.I". CO0pHUK 3a1a4 1 yIIPKHEHUIT 10 XUMHUH.
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11 knace

L.

Tema 1.Ctpoenne atoma u
[TeproaryecKkuii 3aK0H

®opMupoBaHue HAYYHOT0 MHPOBO33PEHUA:
3HATH/MOHUMATH/YMETh ONPEJICAATh!

- 3gauenne nepuoanueckoro 3axkona . Y. Menjeneesa
U1 OTKPBITHSL WK UCKYCCTBEHHOIO CO3/1aHusl HOBEIX
XUMHUYECKUX 3TEMEHTOB, OTKPBITHS aTOMHOM SHEPrUu;

- Ha OCHOBE nepuogyeckoro 3akona Jl. M. Menzaeneesa
0OBACHITH 3aBUCUMOCTH CBOMCTB XUMHUYECKUX JJIEMEHTOB K
06pa30BaHHBEIX MMH BELLECTB OT 3JIEKTPOHHOIO CTPOEHHUS
aTOMOB.

Tewma 2. Ctpoenue
BEIIECTBA

@opMHPOBAHHE HAYYHOTO MUPOBO33PEHHUA:
3HATH/MOHUMATHL/YMETH OTIPEACsATh:

- IPUYHHHO-CJIE/ICTBEHHBIE CBA3M MEXY XUMUUECKOH
CBSI3BEO, THIIOM KPHCTAITHYECKOH PEINETKH COSMHEHHH, HX
(H3MYECKUMH U XUMHYCCKUMHU CBOMCTBAMHU;

@ opmMupOBAHHE BAJEOJIOrHYCCKHX 3HAHMIA:
3HATH/MOHUMATE/:

- OHOJIOrHIECKYIO POJib BOIbI, KOJUIOMIHEIX CHCTEM B
JKM3HU YEJIOBEKa,

®opvMHpPOBAHUE IKOHOMHYECKHUX 3HAHMIA:
3HATL/MOHUMATE/YMETH ONpeIeIsiTh:

- IPUMEHEHUE BOJIbl B IPOMBILIIEHHOCTH, CEIBCKOM
X03siicTBE, OLITY U U OCBETHTH BOTIPOC O HEOOXOAMMOCTH
chepexeHns BOJHBIX PECypPCOB.

®opMHPOBAHHE IKOJOTHYECKHX SHAHUH:
3HATHL/MOHUMATHL/YMETH OLIPEXEaATh!

- IPUYHHY BO3HEKHOBEHMS NapHHKOBOTO o deKra U ero
BO3MOJCHBIE TIOCIIENCTBHUS;

- HKOJTOTHYECKH I'PAMOTHOE TTOBENIEHUE B OBITY H
OKpYKArIMIeH cpese.

Tema 3. XUMHIECKHE
peaKLuu

@opMHUPOBAHHE DKOHOMHYECKUX 3HAHMIL:
3HATH/NOHAMATE/YMETh ONPENEIATh!

-yCTAHABIHUBATH 3aBUCHMOCTb CKOPOCTH XMMUYCCKOH
PEaKIuK ¥ CMEIEHH XUMHUYECKOTO PAaBHOBECHS OT
pasnuaHbIX HAKTOPOB C LENIBI0 OMPENENEHUST ONTHMAJIbHEIX
YCJIOBUIM TIPOTEKAHNUA XMMHYECKUX IPOLIECCOB;

- TIPUMEHEHHE MIEKTPOJIH3A B IPOMBILITEHHOCTH.
@®opMHPOBAHHE BAJCOJOTHIECKHX 3JHAHMI!
3HATH/MOHUMATH/YMETD ONPEACIATH:

- 3HAUCHHE MPOLECCOB THAPOIN3A A1 OOMEHHBIX
TPOIECCOB, KOTOPLIC JIEXKAT B OCHOBE JKU3HE/IEA TEILHOCTH
JKMBBIX OPraHU3MOB.




Tema 4. BemecTna ¥ X
CBOHCTBA.

@opMHUPOBAHME HAYYHOT'0 MHPOBO33PEHUs:
3HATH/MOHAMATH/YMETH ONPeeIsiTh:

- MaTe€pHAIBHOE €MHCTBO BEIIECTB IIPUPOILI IYTEM
COCTABIICHUS TEHETUYECKUX PSI/IOB HEMETAIIOB.
®opMupPOBAHUE IKOHOMHYECKHX 3HAHHIA:
3HATL/MOHUMATH/YMETH ONPEACTATH!

- BUJIBI METANTYPIHH, PAIIMOHAIEHOM HCITOJIB30BAHHHI
METaIJIOB, O c10co0ax 3aluThl METAIJIOB OT KOPPO3HH.

- Pelenue 3amau ¢ npou3BOACTBEHHEIM COICPIKAHUEM.,
®opmMupoBaHUE IKOJIOTHYECKHX 3HAHMI:
3HATH/MOHUMATE/YMETH ONIPe/IeIATh:

- YYBCTBO OTBETCTBEHHOCTH 34 PHMEHEHHE MOJIYYSHHBIX
3HAHHUH U YMEHU, MO3UTHBHOM POIH XUMHUH B KUA3HA
COBPEMEHHOT0 00LIECTRA, HEOOXOANMOCTH XUMHUECKH
rPaMOTHOTO OTHOIIEHUS K CROEMY 3JOPORBIO U
OKpPY)KaIOIEeH cpesie,

- BJIAJICTh NIpaBu/IaMy 1 rpueMamu 6e301acHoi padoTsl ¢
XUMAYECKMMU BEIeCTBAMHE U Tab0paTOPHBIM
000py/IOBaHHEM.
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