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|. Ilnanupyembie pe3yJibTaThl 0CBOEHUS] YUeOHOT0 MpeaMeTa.

JINUHOCTHBIE Pe3YJbTATHI:

B IICHHOCTHO-OPUEHTALIMOHHOM c(hepe — BOCIUTaHUE YyBCTBA TOPJIOCTH 33 POCCUNCKYIO XU-
MHUECKYIO HayKy, TYMaHHU3Ma, [eJIeyCTPEMIICHHOCTH;

B TPYAOBOH cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JaibHeHIIeH 00pa3oBaTeIbHON
TPaeKTOpUH;

B MTO3HABATEJBHOMN cepe — yMEHHUE YIIPABIIATh CBOCH MO3HABATEIHHON ACSITEIbHOCTHIO.

MeTanpeaMeTHbIMHU Pe3yJbTaTaM#i 0CBOCHUS BBIITYCKHUKAMHU OCHOBHOM IIKOJIbI Ipo-

rpaMMbl 110 XUMMH SBJISIIOTCS:

HCMOJIb30BaHWE YMEHUI W HABBIKOB PA3JIMYHBIX BUJIOB O3HABATEIIBHOMN AEATEIBHOCTH, MPHU-
MEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-UH(OPMAIIMOHHBINA aHAJIU3, MOJICIIUPO-
BaHUE) I U3YYCHUS PA3INUHBIX CTOPOH OKPY’KaIOIIEeH IeHCTBUTEILHOCTH;
WCIIOJB30BaHNE OCHOBHBIX MHTEUICKTYaIbHBIX Olepanuii: GopMyIupoOBaHKUE TUIIOTE3, aHa-
JIU3 ¥ CUHTE3, CpaBHEHHE, 0000IIeHre, CHCTeMaTH3aIlus, BBISBICHUE IPUYHMHHO-CIICICTBEH-
HBIX CBSI3€M, IIOMCK aHAJIOTOB;

YMEHHE TeHEPUPOBATh HJICH U ONPECIIATh CPEICTBA, HEOOXOAUMBIE ISl X peau3alliu;
YMEHHE OTPEICISATh LU U 3a7a4H JICSITSIbHOCTH, BRHIOMPATh CPEICTBA PCATU3AIINH IS U
MPUMEHATH UX Ha MPAKTHUKE;

HCIIOJIb30BAaHUE PA3JIMUYHBIX HICTOYHMKOB MH(POpMAINHU, TOHUMAHHUE 3aBUCIMOCTH COJIepIKa-
HUs 1 GOPMBI MPEICTABICHUS HH(POPMAITUU OT 1IeJIeil KOMMYHUKAIIUM U aJipecara.

B o0s1acTH NO3HABATEJIBLHBIX PE3yJIbTATOB 00Pa30BaTe/ibHOE yUpeKaeHue 001ero 00-

pa30BaHusA NMPEIOCTABJIACT YYEHUKY BO3MOKHOCTh HA CTYNIEHH CpeHero (IMoJIHOro) 00-
ero 00pa3oBaHus HAYYMTBHCH:

JaBaTh OIMpPEICICHHS HAyUYHbIM MOHATHUSM;

OTHCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOSTEIHHO POBOAUMBIE SKCIIEPUMEHTBI, UCTIOb-
3ysl JUIsl 3TOTO €CTECTBEHHBIN (PYCCKMIA) SA3BIK U SI3bIK XUMUMU;

OTMCHIBATh U pa3jiNyaTh U3yUYEHHbIE KJIaCChl HEOPraHMYECKUX M OPraHUYECKUX COCTMHEHUH,
XUMHUYECKUE PEAKITHIH;

KJIaCCU(UIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHHUS;



Ha6JI}OI[aTB ACMOHCTPHUPYEMBIC U CAMOCTOATCIIBHO IIPOBOAUMBIC OIIBbITbI, XUMHUYCCKHUC pCaK-

LMY, IPOTEKAOUIUE B IPUPOJE U B OBITY;

ACJIaTb BBIBOABI 1 YMO3AKIIIFOUYCHUA U3 H&6J’IIOI[€HI/IIZ, N3Y4YCHHBIX XUMHWYCCKHX 3dKOHOMCPHO-

CTeﬁ, IIPOTrHO3UPOBATH CBOMCTBaA HCU3YYCHHBIX BCHICCTB I10 aHAJIOT'UH CO CBOMCTBaMH n3y-

YCHHBIX;

CTPYKTYPHUPOBATh U3yYEHHBIN MaTepual;

MHTEPIPETUPOBATH XUMUUECKYIO HH(POPMAIIHIO, TOJYYSHHYIO U3 APYTUX HCTOYHHUKOB;

OIIMCBIBATb CTPOCHUC ATOMOB 3JICMCHTOB -1V IEPpUOJ0B C UCITIOJIB30BAHUCM JJICKTPOHHBIX

KOH(UTYpalliii aTOMOB;

MOJCINPOBATL CTPOCHHUC HpOCT@fIIHHX MOJICKYJ HCOPTaHNYCCKHUX U OPraHN4YCCKUX BCUICCTB,

KpHUCTAJIJIOB.

IIpeanmeTHbIE PE3YJIbTATHI:

BbinycKHUK HAYyYHTCS:

packpeIBaTh Ha TMpUMEpax pOJIb XUMHH B (OPMHUPOBAHWHM COBPEMEHHOW HAyYHOU
KapTUHBI MUPA U B MIPAKTUYECKOMN JACATEIHHOCTU YEIOBEKA,;

JEMOHCTPUPOBATh HAa TMPHUMEPAX B3aUMOCBSI3b MEXKAYy XUMHUEH U JPYyrUMU
€CTECTBEHHBIMU HayKaMU;

packpeiBaTh Ha TpPUMEpPax  TOJIOKCHUS  TCOPUU  XHUMHYECKOTO  CTPOCHUS
A.M. bytneposa;

noHumaTth (pusmdeckuii cmpicn [lepuoanueckoro 3akona J[.M. MeHnneneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCUMOCTh CBOWMCTB XMMHUYECKHX HJIEMEHTOB U OOpa30BaHHBIX
MMH BEIIECTB OT AJICKTPOHHOTO CTPOSHHUS aTOMOB;

OOBSACHSITH MPUINHBI MHOTOOOPA3usl BEIECTB HA OCHOBE OOIIMX MPEICTABICHU 00 UX
COCTaBE M CTPOCHUH;

MIPUMEHSTH MIPaBUiIa CHCTEMATHUYECKON MEKTyHAPOHOW HOMEHKIIATYypPhI KaK CpeJICTBA
pazIuYCHUS U WICHTH(UKAIIMK BEIIECTB 10 UX COCTAaBY U CTPOCHUIO;

COCTaBJISITh MOJICKYJIAPHBIC U CTPYKTYpHBIC (OPMYJIBI OPraHUYECKHUX BEIIECTB Kak
HOCHUTENeH MH(GOPMAIIMU O CTPOCHUH BEIIECTBA, €T0 CBOMCTBAX W MPUHAJICKHOCTU K

ONpeaeIeHHOMY KJIACCy COEIMHEHUI;



XapaKTEepPU30BaTh OPTaHWYECKHUE BEIIECTBA IO COCTaBY, CTPOCHHUIO W CBOWCTBaM,
yCTaHABIUBATh MPUIMHHO-CIICJCTBECHHBIE CBSI3U MEXKIY JaHHBIMH XapaKTePUCTHKAMHU
BEIIIECTBA;

MPUBOJANTH MPUMEPHI XUMUUYECKUX PEAKITUH, PACKPBIBAIOIINX XapaKTEPHBIE CBOMCTBA
TUNIUYHBIX TPEJCTaBUTENEH KIACCOB OPraHMYECKHUX BEIIECTB C IMEIbI0 HUX
UAeHTU(DUKAITIN ¥ O0BSICHEHUS 00J1aCTH TPUMEHEHUS;

MIPOTHO3UPOBATH BO3MOYKHOCTh MIPOTEKAHUS XUMHUUECKUX PEAKIINi Ha OCHOBE 3HAHUU
O TUTIaX XUMHUYECKOH CBSI3HM B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHUSI O COCTaBE, CTPOCHUU M XMMHUYECKUX CBOWMCTBAX BEIIECTB IS
0€30macHOTO MPUMEHEHHS B IPAKTUICCKOMN ACSITEIBHOCTH;

MIPUBOJINTH MPUMEPHI IPAKTUICCKOTO HCITOJIB30BAHUS MMPOIYKTOB IepepaboTKu HEDTH
U TPUPOAHOTO Ta3a, BBICOKOMOJICKYJSPHBIX  COEAMHEHUH  (TMOJUATHIICHA,
CUHTETUYECKOTO KaydyKa, alleTaTHOT'O BOJIOKHA);

MIPOBOJIUTH OTBITHI TIO PACTIO3HABAHUIO OPTAaHUIECKUX BEIICCTB: TIINIIEPUHA, YKCYCHON
KHUCIIOTHI, HEMPEEIbHBIX KUPOB, TIIIOKO3bI, Kpaxmaiia, OEJIKOB — B COCTaBE MUILEBBIX
MIPOJTYKTOB U KOCMETUYECKHUX CPEJICTB;

BJIQJICTh TIPABUIIAMH M TIpHEMaMH 0€30TIaCHONW pabOThI ¢ XUMUYECKUMHU BEIIECTBAMH U
1a60paTOPHBIM 000PYAOBaHUEM;

yCTaHABJIMBATh 3aBHUCUMOCTh CKOPOCTH XUMHUYECKONW pEaKIMu ¢ CMEICHUs
XUMUYECKOTO PAaBHOBECHS OT pa3U4YHBIX (AKTOPOB C IIEJIbIO ONpeneNeHus
ONTUMAJIBHBIX YCIOBUH MPOTEKAHUS XUMUUYECKHUX MTPOIIECCOB;

PUBOJIUTH MMPUMEPHI THAPOIIN3A COJICH B MOBCETHEBHOMN KU3HU YEIOBEKA,;

NPUBOJUTHE TIPUMEPHI  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIMi B TMPHUPOJIE,
MIPOU3BOICTBEHHBIX MPOIIECCAX U )KU3ZHEAEATEITLHOCTH OPTaHU3MOB,;

MPUBOJNTH TPUMEPHl XUMUUYECKHX PEAKIHMM, PACKPHIBAIOIINX OOIINE XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIIECTB — METAUIOB 1 HEMETAJIIOB;

IIPOBOJUTH PAcyeThl Ha HAXOXKIECHHUE MOJEKYISAPHOW (OpMYIBl YIJIEBOJOPOA IO
MPOJYKTaM CTrOpaHus W IO €r0 OTHOCHTEIbHOW IUIOTHOCTH M MAacCOBBIM JOJISIM

JJIEMCHTOB, BXOJAIIIUX B €0 COCTAaB,



BIIAJICTh TpaBUJIaMU O€30IMaCHOTO OOpAIICHUs C €IKUMH, TOPIOYMMHU U TOKCUYHBIMU
BEIIECTBAMHU, CPEICTBAMHU OBITOBOM XUMUU;

OCYIIECTBJIATh IMOMCK XUMHUYCCKON MH(pOpMAIMU MO Ha3BaHHAM, WIACHTU(HUKATOpaM,
CTPYKTYPHBIM (POPMYJIaM BEIICCTB;

KpUTUYECKH OIEHWBAaTh W HWHTEPHPETHPOBATH XUMHUYECKYI0 HWH(OOpMAIHIO,
COZepKAIIyIOCsi B COOOIICHHSIX CpPEICTB MaccoBOW uH(MOpmaimu, pecypcax
WNHTepHeTa, Hay4YHO-TIOMYJSPHBIX CTaThIX C TOYKH 3PCHHSI €CTECTBEHHO-HAYyYHOU
KOPPEKTHOCTH B IICJIIX BBIABICHUS OIIMOOYHBIX CYXKJICHUH H (POpMUpPOBaHUS
COOCTBEHHOMU MO3HINH;

MIPEACTABIISATH IyTH PEIICHUS TI00aTbHBIX MPOOJIEM, CTOSIINX MEePEe]] YSIOBEUSCTBOM:

9KOJOTHYCCKHUX, DOHCPICTHYCCKHUX, CBIPbCBLIX, U POJIb XMMHH B PCIIICHNUN 9THUX HpO6JIeM.

Bbll'[yCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIYUTHCH:

WJUTFOCTPUPOBATH Ha MIPUMEPaX CTAHOBJICHUE W 3BOJIIOIMIO OPTaHUYECKON XUMHH KaK
HAyKU Ha PA3IMYHbIX UCTOPUUECKUX dTalaX €€ pa3BUTHUS;

UCIIOJIb30BaTh METOJIbI HAYYHOT'O IMO3HAHUS MPU BBINOJTHEHUH MPOEKTOB U YYEOHO-
HCCEIOBATEIbCKUX 33/7ad 10 M3YyYEHUIO CBOWMCTB, CIIOCOOOB TMONYYEHUS U
pacro3HaBaHMsI OPTaHUYECKUX BEIIECTB;

OOBSICHATh TPHUPOJY M CIOCOOBI 00pa30BaHUSI XUMHUYECKOM CBSI3U: KOBAJICHTHOM
(moNsIpHOM, HENOJIAPHOM), HOHHOW, METAIUIMYECKOH, BOAOPOJHOM — C LENbIO
oTpeeeHUs] XUMHUYECKOW aKTUBHOCTH BEIIECTB;

yCTaHABJIMBATh T€HETUYECKYIO CBS3b MEXKIY KJIacCaMH OPraHMYECKUX BEIIECTB IS
000CHOBaHUS MPUHIIUITHATHHOW BO3MOYKHOCTH ITOTYYEHUS OPTaHUISCKUX COSTUHEHUHN
3aJIaHHOTO COCTaBa U CTPOCHUS;

YCTaHABJIMBATh B3aMMOCBSI3H MEXKIY (DakTaMu M TEOpHEH, MPUIMHONW U CIICJCTBUEM
IpY aHajau3e NPOOJIEMHBIX CHTyallud M OOOCHOBAaHMHM TNMPUHUMAEMBIX PEIICHWHA Ha

OCHOBE XUMHYECKUX 3HAHWMH.



Il. Conep:xanue Tem yueoHoro npeamera 10 kimacca (70 4; 24. B Heaemo).
Teopusi XUMHYECKOI0 CTPOEHHMS OpPraHu4Yeckux coeauHenui. Ilpupoaa xumMmyeckmx
cBs3el (6 yacos).

Opranunueckue BemecTBa. [1osiBlieHHE U pa3BUTUE OPraHUYECKON XMMHUU KaK HAYKH.
XHUMHUYECKOE CTPOCHHE KaK NOPATIOK COEIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. (OCHOBHBIE TIOJIOKEHHUSI TEOPUM XHUMHYECKOTO CTPOCHHSI OpPraHUYECKHUX
coenuHeHnii A.M. byTiepoBa. YTiiepoiHbI CKeIeT OpraHM4ecKoil MoJiekynbl. KpaTHOCTh
XUMHUYECKON CBS3H. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHHUS MOJIEKYJI.
N3omepus u uzomepsl. [lonstue o dyHkuroHansHoM rpynne. [IpuHuunel kiaccuduxkanuu
OpraHu4ecKux coeAuHeHni. CucteMaTuuecKas MeXIyHapoIHass HOMEHKIIATypa U MPUHIUIIBI
oOpa3oBaHMsI Ha3BaHUI OPraHUYECKUX COECTUHEHUI.

MecTo 1 3HaYeHUE OPraHUYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
IIpeneabHblie yriaesoaopoast (3 yaca).

[TpenensHble yraeBonopoas! (ankansl). CTpoeHHEe MOJIEKYNIbl MeTaHa. ['omMooruye-
CKMM psAx ankaHoB. ['omonorn. MexayHaponHas HOMEHKIATypa OPraHUYECKHX BEIIECTB.
N3omepust yriaepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHs! (PU3MUECKUX CBOMCTB. XUMHU-
YecKUe CBOMCTBA (Ha MpHUMEpEe METaHa U 3TaHa): peaklUu 3aMelleHus (TajJoreHUpOBaHUE),
JETUIPUPOBAHMS KaK CIOCOOBI MONTYYEHUS! BaKHEUIINX COCIUHEHUN B OPraHUYECKOM CHH-
te3e. ['opeHne mMeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHMKOB TEIUIa B MPOMBIIUIEHHOCTH U
ObITY, M30MepHu3alnK ankaHoB. [lenubie peakuu. CBoOOHBIE paauKalbl. ["anoreHonpous-
BOJHBIE aKkaHOB. HaxoxeHue B mpupoje 1 NpUMEHEHHE AJIKAaHOB.

HenpeneabHble yriesoaopoas! (9 1acos).

Kpatubie cBs3u. HenpenenbHbie yriieBoaoposl. AnkeHbl. CTpoeHHE MOJIEKYJIbI
stunena. Sp—I ubpunuzamms. ['omonoruyeckuii psn ankeHoB. Homenknatypa. M3omepust yr-
JEPOHOTO CKEJIeTa U IMOJI0KEHUsI KPaTHOM CBSI3M B MOJIEKyJie. XMMHUUYECKHUE CBOMCTBA (Ha
MpUMepe ATUIICHA): pEaKIMU MPUCOEIMHEHUs (TaJoreHUpOBaHUE, THAPUPOBAHUE, THApATa-
1Us1, TUIPOTAJIOT€HUPOBAHKE) KaK CIIOCO0 MOTyueHus! PyHKIIMOHAIBHBIX TPOU3BOAHBIX yTIIe-
BOJIOPOAOB, ropeHud. [IpaBuino MapkoBHukoBa. Beicokomouiekynsipable coenuHenns. Kaye-

CTBEHHBIE PEaKIUM Ha JBOMHYIO CBs3b. [lonMepur3alius 3TuaeHa Kak OCHOBHOE HallpaBeHUE



€ro UcnoJib30BaHus. [[0IMATUIIEH KaK KDYTHOTOHHAKHBIN MPOLYKT XMMHUYECKOTO ITPOU3BO/I-
ctBa. [Ipumenenune stuneHa.

Anxanuensl u kayuyku. [lonsiTue 00 ankaareHax Kak yriieBoJopoaax ¢ IByMs JABOM-
HbIMH CBs3sMU. [lomumepuzanus auBuHmiIa (OytagueHa-1,3) kak cnocod moydeHus! CUHTe-
TUYECKOT0 Kayuyka. M3omnpeH (2-metunOyranuen-1,3). HaTypalibHblil 1 CHHTETUYECKHI Ka-
yuyku. Bynkanuzanus kayuyka. Pesuna. IIpumenenne kaydyka u pe3uHbl. ConpsikEéHHbIE
NBOVHBIE CBs3H. [loyueHne u XuMH4ecKre CBOMCTBA AJIKAIUEHOB. Peakiiuy npucoe1nHeHns
(rajioreHupoBaHus ) U MOJTUMEPHU3AIUU aJTKAIUCHOB.

Ankusbl. AuetuieH (3TUH) W ero romojiord. CTpoeHHuEe MOJIEKYJIbl alleTHIICHA.
l'omonornuecknit psg  ankuHoB. Homenkiarypa. M3omepusi yriepoaHOTro CKelera |
MOJIOKEHUSI KPaTHOM CBsi3M B MoOJIeKysie. MexkiaccoBas u3oMepusi. SP-I'ubGpuausanus.
XuMHuueckre  CBOiicTBa (Ha  mpUMEpe  aleTHICHa):  peakluu  MNPUCOSAUHEHUS
(rajJioreHUpoBaHUEe, TUJPUPOBAHUE, THUIpaTallvs, TUIPOTAIOIEHUPOBAHUE) KakK Crocod
MIOJIy4YE€HHUs MMOJIMMEPOB U IPYIUX IOJIE3HBIX MPOAYKTOB. I OpeHHe aneTuiieHa KaKk HCTOYHUK
BBICOKOTEMIIEPATYPHOTO MUIAMEHHU JIJISI CBAPKHU U PE3KU METAIUIOB. [[puMeHeHne aneTnieHa.

[ToHsTHE O IMKIIOATIKAHAX.

Apenbl (4 yaca).

ApeHbl (apoMaTUUECKUE YTIeBOI0PO/Ibl). BeH301 Kak mpeACTaBUTENIb apOMATHUYECKUX
yraeBoopoa0oB. CTpoeHHe MOJIEKYJTbI OeH301a. XUMUYECKHE CBOMCTBA: PEAKIIUU 3aMEIICHUS
(rajloreHupoOBaHKE) KaK CIOCO0 MOJIyYEHUs XUMUYECKUX CPEJCTB 3alUThl pACTCHUH, TPUCO-
eauHeHus (TUAPUPOBAHKE) KaK TOKAa3aTeIbCTBO HEMPEALIBLHOTO XapakTepa OeH3ona. Peakius
ropenns. Tonyon. M3omepus 3amectureneit. [Ipumenenue 6ensona. [lectumapl. ['enernye-
CKasl CBSI3b apPECHOB C APYTUMHU YTIIEBOJOPOIAMHU.

IIpupoanbie HCTOYHUKHU YIJIeBOA0POaOB (5 yacoB). [Ipupoausiii ra3. Hedts. [TomyTHbIE
Hedrsapie ra3pl. Kamennsiit yromns. [lepepadotka Hedtu. [leperonka nedru. Pekrudukanm-
oHHas KoJoHHa. bensun. Jlurpoun. Kepocun. Kpexkunr negrenpoaykro. Tepmuueckuii u ka-
TAIUTUYECKUN KpeKUHTH. [Inponus.

Kucnopoaconepxamme oprannueckue coequHeHus. OQHOATOMHBIE MPEACIbHbIC CIUPTHI.

Kinaccuduxkanus, HOMEHKIATypa, U30MepUsl CITUPTOB. METaHOJ U ATAHOJ KaK MPeICTaBUTEIN



IpeleNbHbIX OJJHOATOMHBIX CHUPTOB. [lepBUYHBINA, BTOPUYHBIA U TPETUYHBIA aTOMBI yTJie-
poaa. Bonoponnas cBsizb. XUMHUUYECKUE CBOMCTBA (HA MPUMEPE METAHOJIA U ITAHOJIA): B3au-
MOJICUCTBHE C HATPUEM KaK CIIOCOO YCTAHOBJICHUSI HATUYUSI TUIPOKCOTPYIIIIbI, pEAKIIHs C ra-
JIOT€HOBOAOPOJIaMH KaK CIOCO0 MOJy4YeHHUs pacTBOPUTENEH, NeruaApaTalus Kak cnocod mo-
JTy4yeHUs dTujieHa. Peakumsi ropeHus: cnupThl Kak TorumBo. CrnuproBoe Opokenue. dep-
MeHThl. Bogopoansie cBs3u. [IpuMenenre Mertanosna u 3taHona. Gusnosiornyeckoe AecTBue
METaHOJIa U 3TAHOJIA HA OPTaHU3M YEeJI0BEKA. AJIKOTOJIU3M.

MHoOroaroMHble COUPTHIL. DTUIECHITIUKOIb U TJTUUEPUH KAK MPEICTABUTEIN MPEAEIIb-
HBIX MHOTOATOMHBIX cIUpTOB. KauecTBeHHas! peakiiis Ha MHOTOATOMHbBIE CIIUPTHI U €€ MPH-
MEHEHHUE ISl paClO3HABAHUS TTIMLEPHHA B COCTaBE KOCMETHYECKHUX cpeACTB. [IpakTuueckoe
MIPUMEHEHUE STUJICHTJIUKOJIS U TIIULEPUHA.

®enon. Apomarnueckue cnuptbl. CTpoeHUe MOJeKybl peHosna. B3aumHoe BiusiHue
aTOMOB B MOJIEKYJIE (peHOsIa. XUMUYECKHUE CBOMCTBA: B3aUMOJIEHCTBUE C HATPUEM, THAPOKCHU-
1oM HaTpus, OpomoM. KauecTBeHHas peakuys Ha (GEHOI.

[Ipumenenue ¢denona.

KapGonwmnbnbie coenuuenus. KapOoHwinbHas rpymnmna. AibpaeruaHas rpynmna. Asbe-
ruapl. Keronsl. M3oMepus n HOMeHKkIarypa. [lonydeHrne U XuMUYECKUEe CBOMCTBA AJIbJIETU-
10B. Peakiiy OKUCIEHUS U MPUCOEINHEHHS albAeruoB. Merananb (hopMalibIerua) U 3Ta-
HaJb (aleTaIbIeTH) KaK MPEeACTaBUTENH NMPEASIbHBIX albAeTu0B. KauecTBeHHbIE peaKInu
Ha KapOOHWIBHYIO IPYIy (peakius «cepeOpsHOro 3epKanay, B3auMOJACHCTBUE C THAPOKCH-
nom Meau (I1)) u ux npuMeHeHue a1 OOHAPYKEHUS NPEIETbHbIX albJIETUI0B B TPOMBIIIICH-
HBIX CTOYHBIX BOJIaXx. TOKCUYHOCTH anbaeruaoB. [I[puMenenue Gpopmanbaeruaa u ameraibie-
rUjaa.

KapOGonossie kucnotel. KapOokcunbHas rpymnma (kapbokcorpymma). M3omepus u Ho-
MEHKJIaTypa KapOOHOBBIX KUCIOT. OTHOOCHOBHBIE MpeAeNbHble KapOOHOBBIE KUCTOTHI. [1o-
Jy4Y€HUE OJHOOCHOBHBIX MPEACIbHBIX KAPOOHOBBIX KUCIOT YKCYCHAsl KUCJIOTA KaK MpeacTa-
BUTEIb MIPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA (HA MPH-

Mepe YKCYCHOM KHCJIOTHI): PEaKIUU C MeTajjlaMy, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSMH U

10



COJISIMU KaK IOJTBEPKICHUE CXOJCTBA C HEOPTaHUYECKUMU KHUCIoTaMU. Peakuus stepudu-
Kalli{ KaK CIoco0 Moy4eHus ClI0xKHbIX 3¢upoB. [IpuMenenne ykcycHoM KUCI0Th. MypaBb-
uHas kuciota. Aueratsl. [IpeacraBienne o BHICIIMX KapOOHOBBIX KHCIIOTAX.

Cnoxnble 3¢upsl. Homenknartypa. IlonyyeHue, XuMUUeCKUE CBOICTBA CIIOKHBIX 3(UPOB.
Peakuus stepudukanmu. CrnoxHble 3QHUpPHI KaK MPOITYKTHl B3aMMOICHCTBHS KapOOHOBBIX
KACIOT co cnupramu. [IpumeHeHue ClOXHBIX 3(UPOB B NUINEBOM M HapProMepHON
MPOMBINIICHHOCTH. JKHUPBI KaK CI0KHBIE 2PUPHI TIUIEPUHA U BBICIINX KApOOHOBBIX KHCIIOT.
PacturenpHble M JKMBOTHBIE KUPBI, UX COCTaB. Pacnio3HaBaHuE pPaCTUTENIBHBIX KUPOB HA
OCHOBAaHMM MX HENPEIEIbHOro xapakrepa. [IpuMeHeHne xupoB. ['Maposn3 WM OMBUICHHE
KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJYYEHHS COJIEN BBICIIMX KAPOOHOBBIX KHUCIIOT.

MpII4 Kak CcOJIM  BBICIIMX KapOOHOBBIX KHCJIOT. Moromue CBOWCTBA MbLIA.

CuHTETHYECKHE MOIOIINE CPEACTBA.
VYrnesoael. Kiaccudukanusa yriaeBogoB. Monocaxapuasl. Onurocaxapuisl. Jlucaxapuisl.
Haxoxzaenue yrinesonos B npupojne. I'7roko3a Kak anpaerugocnupT. bposkeHue IiitoKO03bl.
®pykroza. Caxaposa. ['uaponus caxapo3bl. Kpaxmai u 1nemntono3a kak OMoJI0ru4ecKue mno-
auMepbl. XUMHUYECKUE CBOMCTBA Kpaxmalia U LeJUTI0NI03b] (THAPOIIN3, KaueCTBEHHAs! peaKIUs
C l0J1I0M Ha Kpaxmall U ee IpUMEeHEeHue AJisi OOHapyKEHHs KpaxMaia B MPOAYKTaxX MUTAHUsA).
[IpumeneHue u 6uosiornyeckast poJib yrieBooB. IloHsaTHe 00 HCKYCCTBEHHBIX BOJIOKHAX Ha
pHUMepe alleTaTHOTo BOJIOKHA. AneTuinesuiono3a Knaccugpukanus BOJIOKOH.

WNnenTudukanuss opraHU4eCKUX COECOUHEHUH. ['eHeTnyeckasi CBsi3b MEXKIY KIIaCCaMH
OPTraHUYECKUX COCIUHEHUN. THUITBI XMMUYECKUX PEAKLIUNA B OPraHUYECKOW XUMUH.
A30Tcoep:Kale OpraHnyecKkue coeuHeHus (7 4acos).

AMMHOKHUCIOTHI U Oenku. CocTaB U HOMEHKJIATypa. AMHHBI. AMUHOTpyNna. AHUIMH.
[TomryueHnne u XMUMHUYECKHE CBOMCTBA aHWJIMHA. AMUHOKHUCIIOTHI KaKk aM(oTepHble Opranuye-
ckue coequHenus. Mzomepus u HoMeHkiarypa. bunonsipusiii noH. Illentuanas cBsa3b. buoso-
rMYECKOE 3HAYEHUE O-aMUHOKUCIOT. OOJacTH NMPUMEHEHUS aMUHOKHUCIOT. XUMHUYECKHE
cBoricTBa aMuHOKHCIOT. [lentuapl. [lomunentuapl. I'munua. benku kak mpupoaHbie OHOIIO-
mumepsbl. CocTaB U cTpoeHHe 0enKoB. XMMUYECKUE CBOMCTBA OENKOB: THAPOJIN3, IEHATYpa-
1. OGHapyx)eHue OeNKOB IPU MOMOIIM Ka4eCTBEHHBIX (IIBETHBIX) peakuuid. [IpeBpamienus

OeJIKOB MUIK B opranu3me. buonorndeckue GyHKIIUNA OSITKOB.
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A3zoTcoaepkaiue rerepouukinyeckue coeauHenud. [Iupunun. [Muppon. IMupumuaus.
[IypuH. A30THCTBIE OCHOBaHHS.
Hyxiniennossie kucnotel. Hykieornasl. KoMmiieMeHTapHbIE a30TUCTHIE OCHOBAHUS.
XuMus 1 310poBbe yeraoBeka. DapMakoaoruueckas XuMHsl.
XuMus nojauMepos (8 yacos).
[Tomumepsrl. Crenens nonumepuszanuu. Monomep. CTpykTypHOE 3BE€HO. TepMOIIacCTUYHBIE
nommmMepbl.  Crepeoperyisipasie  nonumepbl. llommstunen. [lomunponunen. Ilomurert-
padropatuneH. TepMopeakTuBHBIE TIOTUMEphl. DeHoohopMaTbaeruaHbie cMOobl. [lmact-
macchl. denomnactel. AMuHoracTel. [lenomnactel. [Ipuponnsiilt kayuyk. Pe3nna. D00HUT.

Cunretnueckue kayuyku. Cuarernyeckue BonokHa. Kanpon. Jlascan.
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Conep:xkanue TeM ydeoHoro npeamera 11 kiaacca (70 u; 24. B Heenmo).

Tema 1. Baxxnelinne XuMHUYecKHe NOHATHSA U 3aKOHbI (6 YacoB)

Atom. Xumuueckuid sseMeHT. M3oTonel. [IpocThie U ClI0’KHBIE BEIIECTBA.

3aKOH COXpPaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIMAX, 3aKOH MMOCTOSHCTBA COCTaBa. BeliecTBa MOJIEKYJISIPHOTO U HEMOJIE-
KYJSIPHOTO CTPOEHUSI.

AToMmHBIE opOuTanw, S-, p-, d-, f-asekTponrbl. OCOOCHHOCTH pa3MEIICHHS JICKTPOHOB
10 OpOUTAISIM B aTOMaX MaJIbIX U OOJIBIINX MEPUOJOB. DHEPrETUUECKHUE YPOBHU, MO TyPOBHHU.
CBsI3p IEPUOIMYECKOTO 3aKOHA U MEPUOANYECKON CUCTEMBI XUMHUYECKUX 3JIEMEHTOB C TEO-
puel ctpoeHus atoMoB. KOpOTKH U ITTMHHBIN BapUaHThI TAOIHUIBI XUMUYECKUX 3JIEMEHTOB.
[TonmoxeHue B IEpUOIUIECKON CUCTEME XUMUYECKUX DJIEMEHTOB BOJAOPO/1a, TaHTAHOUIOB, aK-
TUHOUJOB U UCKYCCTBEHHO IIOJIyYEHHBIX 3JIEMEHTOB.

BaneHTHOCTh 1 BaJICHTHBIE BO3MOKHOCTH aTOMOB. [leproanieckoe n3MeHeHrE BaJICHT-
HOCTH U pa3MEPOB aTOMOB.

Pacuernsblie 3amauu. Briuncienue Maccel, 00beMa WM KOJMYECTBA BEILECTBA MO U3-
BECTHOM Macce, 00beMy HIIM KOJIMYECTBY BEIIECTBA OJTHOTO M3 BCTYMUBIIUX B PEAKIIMIO WU
MOJIYYUBIINXCS B PE3YJIbTATE PEAKLIMU BEILIECTB.

Tema 2. CTtpoenne BemecTBa (8 4acoB)

XuMmudeckas CBS3b. BHIBI U MeXaHU3MbI 00pa30BaHUs XHUMHUYECKOW cBs3H. MoHHas
cBs3b. Katnonsl u annonsl. KoBasieHTHas HenomsspHas cBsi3b. KoBaleHTHAs nmoysipHas CBS3b.
DIIEKTPOOTPULIATENBHOCTh. CTeNeHb OKUCIICHUA. MeTannnueckas cBsi3b. BomopoaHas CBs3b.
IIpocTpaHCTBEHHOE CTPOECHHUE MOJIEKYJT HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB.

Tunel KpUCTAUNIMYECKUX PELIETOK U CBOMCTBA BemiecTB. [IpuunHbl MHOrOoOpasust Be-
LIECTB: U30MEPHUs], TOMOJIOTHUS, AJUIOTPOINS, U30TOIIHS.

JdemoncTpanuu. Moaenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX Y METAUIMYECKUX KpPHU-
cTaumueckux pemetok. D dext Tunnans. Moaenu MoJieKysl K30MEPOB, TOMOJIOTOB.

Pacuernble 3agaun. Berauciaenne Maccol (KOJIMYECTBA BEIIECTBA, 00BEMa) MPOIYKTa
peaKIMu, €CIIM I €0 NOJIYUYEHHUS JaH PACTBOP € OINPEIECIEHHON MAaCCOBOU JOJIEU UCXOTHOTO

BEIIECTBA.
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Tema 3. Xumnueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUYeCKUX peaklnii B HEOPTaHUYECKON U OPraHMYECKON XUMUHU.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (PaKTOPOB. 3aKOH JIEHCTBYIOIIUX
macc. DHeprus aktuBanuu. Katanus u karanuzatopsl. OOpaTUMOCTh peakiuid. XUMHUYECKOe
paBHOBecue. CMelIeHne paBHOBECHs TOJ JEHCTBUEM pa3nuuHbIX ¢akTtopoB. [Ipunmum Jle
[arenwe. [Ipon3BoACTBO CEPHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

JleMOHCTpanuM. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHUEHTPALMH U TEMIIEPATYPHI.
Pa3znoxenue nepokcuja BoJOpoaa B IPUCYTCTBUM Katanu3atopa. OnpeaeneHue cpesibl pac-
TBOpA € MMOMOUIBI0 YHUBEPCATBHOTO MHIUKATOPA.

JlaGopaTopHble onbIThI. [[poBeieHNE peakiii HOHHOTO 0OMEHA JJIsl XapaKTEPUCTUKHI
CBOMCTB AJIEKTPOJIUTOB.

IIpakTuyeckas padora. Biusinue pa3nnyHbiX PakTOPOB HA CKOPOCTh XMMHUECKOM pe-
aKIIHH.

PacuerHble 3aga4u. Beruuciennue maccsl (KOJIMYECTBA BEIIECTBA, 00bEMA) MPOAYKTa
pEeaKlMH, €ClIM W3BECTHA Macca MCXOJHOIO BEIIECTBA, COJAEPIKAILIETO ONPEACIICHHYIO JTOJII0
[IPUMECEH.

Tema 4. PactBopsl (11 yacoB)

Hucnepcusie cucrteMbl. Mctunabie pacTBopbl. CriocoObl BBIpaKEHUS KOHILIEHTpALUU
PacTBOPOB: MACCOBAasl IOJIsI pACTBOPEHHOI'O BELIECTBA, MOJISIpHAas KoHUeHTpauus. Kosmonn-
HBIE PAaCTBOPBIL. 30JIH, TEIH.

Dnektponutuyueckas auccouuanusa. CuiibHbIE U ciiadble 3JeKTposuThl. KuciaotHo-oc-
HOBHBIE B3aUMOJICHCTBUSA B pacTBOpax. Cpena BOAHBIX PaCTBOPOB: KHCIIAsl, HEUTpaabHasil, 1ie-
nouHasi. MonHoe npousBenenue Boabl. Bomopoanslii mokazareins (PH) pactBopa.

['maposn3 opraHnyecKuX U HEOPTaHUYECKUX COEAUHECHUM.

IIpakTnueckas padora. [IpurorosiieHre pacTBopa ¢ 3aIaHHON MOJISIPHOM KOHIIEHTpa-
nuen

Tema 5. DiekTpoxumMmnuyeckue peakuuu (5 4acoB)

XUMHUYECKHE UCTOYHUKH TOKA. PSAJl CTaHAAPTHBIX 3JEKTPOJHBIX MOTEHIUAIOB. DJIeK-
TPOJIU3 pacTBOPOB U paciuiaBoB. [lonsTue o koppo3uu MetamioB. CriocoObl 3alIUThI OT KOp-

pO3HH.
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Tema 6. Metasuibl (14 yacoB)

[TonoxeHne METaNIOB B MEPUOINYECKON CHUCTEME XMMHUYECKHX djemMeHToB. OOmue
CBOMCTBA METAJIOB. DIEKTPOXUMHUECKUH sl HANpsiKeHUN MeTaiioB. OO1re crnocoOsl mo-
JTy4EeHUS] METAJIJIOB.

O0630p METAJIOB IIaBHBIX MOATPYII (A-Tpyn) NEPUOANIECKON CUCTEMBI XUMHUYECKUX
AIIEMEHTOB.

O0630p MeTaioB riaBHbIX oArpynn (b-rpyni) nepuoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB (M€/lb, IIMHK, TUTAH, XPOM, JKEJIe30, HUKEIIb, IIJIATUHA).

CrmuiaBel METAIIOB.

OKcHUIBI U TUIPOKCUIBI METAJIOB.

JMeMoncTpanuu. O3HaKOMJIEHHE C 00pa3llaMu METAJUIOB M UX COeIMHEHui. B3aumo-
JNEUCTBUE IIEJIOYHBIX U ILIETOYHO3EMENBbHBIX METANIOB ¢ BOAOW. B3anmoseiicTBue meau c
KHCIIOPOJIOM U cepoil. DnekTponn3 pactBopa xsuopuaa meau (I1). OneiTel mo koppo3uu metai-
JIOB U 3aIlUTE OT HEE.

JlaGopaTopHble onbIThI. B3auMoielicTBHE IIMHKA U JKEJI€3a C pACTBOPAMH KHUCJIOT U
niesnoyeil. 3HaKOMCTBO ¢ 00pa3iaMu METAIIIIOB U X pyJiaMu (paboTa ¢ KOJUIEKIUSIMHU).

PacuerHnblie 3agaun. Pacuersl 0 XUMHUYECKUM YPaBHEHUSIM, CBSA3aHHBIE C MAaCCOBOU
JI0JIEH BBIXOJIa TPOJIYKTa PEAKIIUUA OT TEOPETUUECKU BO3MOXKHOTO

IIpakTnueckas padora. PenieHue 3KCrepUMEHTAIbHBIX 32124 10 TeMe «MeTaJ.

Tema 7. Hemeranusl (13 yacoB)

O0630p cBOMCTB HEMETATOB. OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA TUITMUHBIX
HeMeTayioB. OKCHJIBI HEMETAJIOB M KHCIIOPOI0COAEpIKaIe KHCIOTh. Bogopoansie coeau-
HEHUS! HEMETAaJUIOB.

HNemouncTpanuu. O6pasupl HemeTaioB. OOpa3ibl OKCHI0B HEMETANIOB U KUCIOPO-
coJiepkanux Kucaot. ['openue cepsl, hocdopa, jxene3a, MarHusi B KUCIOPO/IE.

JlaGopaTopHble onbITHI. 3HAKOMCTBO ¢ 00pa3liaMyd HEMETAJIOB U WX MPUPOTHBIMU
coelMHEeHUsIMU (paboTa ¢ KOJUIeKIUsIMHU). Pacrio3HaBaHue XJ0pui0B, cyib(aToB, kapOoHa-
TOB.

['eneTnyeckas CBS3b HCOPraHN4ICCKUX N OPraHNYICCKUX BCHICCTB.
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IIpakTuyeckasi padora. Pemenue 3xkcnepuMeHTANbHBIX 327124 1o TeMe «Heme-
TAJJIbD».

Tema 8. Xumus u ;Ku3Hb. (6 4.)

Xumusl B MPOMBIIUICHHOCTH. [[pUHIUITBI XUMHYECKOTO MPOU3BOACTBA. XUMHUKO-TEX-
HOJIOTUYECKUE MPUHLMIIBI MPOMBIIIICHHOTO NOJYyYeHUsI MeTaIuToB. [Ipon3BOICTBO YyryHa.
[Ipon3BoACTBO CTaNH.

Xumus B ObITy. XUMHUYECKasi MPOMBIIUICHHOCTh M OKpY KaroIias cpeza.
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I1l. Kanengapno- reMaTuyeckoe mianupoanue 10 kiaacca

Ne | Tema ypoka Koxa-Bo
4acoB
Tema 1. Teopernuyeckue 0OCHOBBI OPraHu4YecKod xXuMum (6 yacos).
1 | Ilpeamer u 3Ha4YeHHE OPraHUYECKON XUMHUU. 1
Teopust XUMUYECKOTO CTPOCHHUS OPTraHUYECKUX COSAMHEHUN.
3 | lIpakTuyeckas padoraNel «KauecTBeHHOe onpe/esieHue yrjiepoaa, Bo- | 1
JA0PO/a U XJI0Pa B OPraHMYeCKUX BellecTBAX).
CocrosiHue 31eKTPOHOB B aTOME. 1
DNEKTPOHHAs MIPUPOJIa XUMUYECKUX CBSI3EH B OPraHUYEeCKUX coenHeHusx. | 1
Oco0eHHoCTH U KJIaccu(PUKAIUS OPTraHUYECKUX PeaKIuil. 1
Tema 2. IlpenesibHble YriieBoaopoasb! (3 yaca).
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE AIKAHOB. 1
8 I'omonoru u nzomeps! ankanoB. HoMeHkiiatypa ankaHoB. 1
Meran.®u3nvecKkue 1 XMMUYECKUE CBOMCTBA AIIKAHOB. 1
Tema 3. HenpeneibHble YIi1eBOIOPOIbI (AJIKEHbI, AJIKAAHEHbI H aJKUHbI) (9 yacoB).
10 | Crpoenue, u3oMepus, HOMEHKIIATypa alKEeHOB. 1
11 | Xumuueckue CBOWMCTBA AJIKEHOB. 1
12 | Tlomydenue u NpUMEHEHHE AJTKEHOB. 1
13 | OO6oOmieHue MpoiIeHHOro Marepuaia mo Teme «AikeHsl». [loaroropka k | 1
IPAKTHYECKON paboTe.
14 | IlpakTuyeckasi padora Ne2 «IlosiyueHue 3THJIEHA U ONBITHI C HUM». 1
15 | Ankxamguensl. CTpoeHUE U CBOHCTBA. 1
16 | Ankamuensl. Xumudeckue cBoiicta. [lomydenne. Kayuyk. Aneruiiex. 1
17 | Crpoenue, HOMEHKIATypa, H30MEPHs U GU3HMUECKUE CBOMCTBA AIIKUHOB. 1
18 | Xummueckue cBoiicTBa akMHOB. [loryueHne u MpuMEeHEeHUE aJTKUHOB 1
Tema 4. Apenbl (apoMaTHYecKue yriieBoaopoani) (4 yaca).
19 | ben3on u ero romonoru. CTpoeHue, HOMEHKJIATypa,u3oMepusi apoMatuye- | 1
CKHX YTJIEBOJAOPOJIOB.
20 | dusznveckue U XMMUYECKHE CBOMCTBA OeH30Ia. 1
21 | T'omonoru 6eH3ona. OcoOEHHOCTH XMMHUYECKUX CBOWCTB OeH30J1a Ha mpu- | 1
Mepe TOJIyoa.
22 | I'enernueckas CBsI3b ApOMAaTHYECKUX YIIIEBOAOPOIOB C IPYTUMH Kiaccamu | 1
YIJIEBOIOPOOB.
Tema 5. IlpupoaHble HCTOYHUKH U NepepadoTKa yriieBoaopoaos (5 yacos).
23 | [Ipupoanstii ra3. IlonytHble HE(TAHBIE Ta3bI. 1
24 | IlepepaboTka HEPTH. 1
25 | 'eneTndeckast CBSI3b MEX]y Pa3TUYHBIMU KJIacCaMU yTIIEBOJOPOJIOB. 1
26 | OGoOmIeHNe U cUcTeMaTH3aIHs 3HaHW 110 Teme «HenpenenbHble u apoma- | 1
TUYECKHE VIIEBOIOPOIBIY.
27 | KonrpoabHas padora Ne2 no reme «HenpeneabHbie u apomatudyeckue | 1

YIJ1€BOIOPOABI»
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Tema 6. CiupTbl 1 eHobI 74.

28 | AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThr Ne2.

OpnoaToMHbIe pefieNibHbIe CIUPThl. CTPOEHUE MOJIEKY, PYHKIIMOHAb-
Hag rpynmna. M3oMmepus 1 HOMEHKJIATypa.

29- | Bonopoanas cBs3b. CBolicTBa 3TaHona. GU3HOIOTHUECKOE JEHCTBUE CITUP-

30 | TOB Ha OPraHU3M YEJIOBEKA.

31 | IlonyyeHue u npuMeHeHHE COUPTOB. Pelrienne 3a1a4 Mo XUMUYECKUM
YpaBHEHUSIM TIPH YCIOBUH, YTO OJHO M3 PEArUPYIONINX BEIIECTB JAHO B U3-

ObITKE.

32 | 'enernueckas cBsi3b MPEAETbHBIX OJJHOATOMHBIX CIIUPTOB C YTIIEBOIOPO-
JaAMH.

33 | MHOrOaTOMHBIE CIIUPTHI. DTUICHIIIMKOIG, TiuiepuH. CBOWCTBA, TPUMEHE-
HUE.

34 | ®enonbl. Ctpoenue mMonekyibl ¢enona. CpoiictBa ¢eHona. TOKCHYHOCTD
¢denona u ero coenunenui. [lpumenenue dpeHona

Tema 7. AlibJieruibl, KeTOHbI 1 KAPOOHOBBIE KHCJIOTHI 94.

35 | Anpaerunsl. CtpoeHue Molekyibl popmanbaeruia. OyHKkInoHaIbHAS
rpynna. Mi3oMepusi 1 HOMEHKJIATypa.

36 | CpoiicTBa anpaerugoB. opManbAerua U aleTalbIeTU/l: OTy4YeHHE U MPH-
MEHEHHE.

37 | Aueron — npencraBuTeNb KeToHOB. CTpoeHue MoneKybl. [I[pumenenue.

38 | OMHOOCHOBHBIC MpeIeIbHBIC KAPOOHOBBIC KHUCIOTHI. CTPOCHHE MOJICKYI.
OyHKuMoHaANbHAs rpynna. M3oMepus 1 HOMEHKIIATypa.

39 | CaoiicTBa KapOOHOBBIX KUCIOT. Peakius stepudukanmn. [lomydenue kap-
OOHOBBIX KUCJIOT U IpuMeHeHne. KpaTkue cBeieHHus 0 HelpeAenbHbIX Kap-
OOHOBBIX KHCJIOTaX.

40 | IIpaxTtuueckas pabota Ne3 «Ilomyuenue u cBoWCTBa KapOOHOBBIX KHUCIOT

41 | IlpakTtuueckas pabota Ned «Perienue skcriepiMeHTaIbHBIX 3a7a4d Ha pac-
MMO3HABAHUE OPTAHUICCKUX BEIIECTBY

42 | O6o61IeHre U crcTeMaTu3anus 3HaHui o reMe «Kucnopoacoaepxanine
OPTaHWYECKUE COCTUHEHUS

43 | KonTpoabHas padora Ne3 no temam «CrnupThbl M GeHOJIBI», «AJIbjie-
TH/bl, KeTOHbDY, «Kap0oHOBbBIE KHCJIOTHI»

Tema 8. Cioxubie 3¢pupbl. 2Kupbi 3u.

44 | Ananus pe3yn1bmamog KOHmpoabHou pabomul No3.
CrnosxHble 3(hUpbl: CBOMCTBA, MOJYYEeHUE, IPUMEHEHHE.

45 | Kupsl, crpoenue xupoB. XKupsl B mpupoae. Cpoiictsa. [IpumeHenue.

46 | Morommue cpenctsa. [IpaBuna 6e30macHOro oOpaIeHus co CpecTBaMu Obl-
TOBOW XWMHH.

Tema 9. YrueBoabl 8u.

47 | I'moxo3a. CtpoeHue Mosekyibl. OnTuueckas (3epkaibHas) usomepus. Ou-
3UYECKHE CBOMCTBA M HaX0XJAeHUE B nmpupoje. [Ipumenenue. @pykrosa —
M30MEP IIIIOKO3BI.

48 | XuMudeckue CBOWCTBA TIIOKO036I. [IpuMeHeHue.

49 | Caxapo3za. Ctpoenue momnekyinbl. CBOWCTBa, IPUMEHEHHE.

50 | Kpaxman — mpecTaBUTeNb MPUPOJHBIX TOIUMEPOB. DU3NYECKUE U XUMH-

yeckue cBoiicTBa. Haxoxnenue B nmpupoje. [Ilpumenenue.
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51

[emmron03a — IpeaCTaBUTENb MPUPOAHBIX OJIUMEPOB. DUZNYECKUE U XU-
muyeckue cBoiictBa. Haxoxnenue B npupose. [Ipumenenue. AueratHoe
BOJIOKHO.

52 | IIpaktuueckas pabota Ne5 «Pemienue skcriepuMEHTaIbHBIX 33249 Ha MOJTy-
YEHHME U PACIIO3HABAHUE OPIaHMYECKUX BEILECTBY»

53 | O600meHre u cucTeMaTru3anus 3HaHUK 10 TeMe « Y TJICBOJIBD»)

Tema 10. A3oTcoaep:kaliue opraHudecKue coeTHHeHus /4.

54 | Amunsbl. CTpoeHue Mosiekysl. AMuHorpynmna. ®u3ndeckne 1 XUMUYECKHE
cBoicTBa. CTpoeHue MoJiekyibl anminHa. CBoiicTBa anwinHa. [Ipumene-
HUE.

55 | AmuHOKHCIOTHI. M30Mepus 1 HoMeHKIaTypa. CBolicTBa. AMUHOKHCIIOTBI
Kak aMm(poTepHble opranndyeckue coeuHenus. [Ipumenenue.

56 | ['eneTrnueckas CBsI3b aMMHOKHUCIIOT € IPYTMMU KJIacCaMH OpPraHUYECKHX CO-
€UHEHUM.

57 | benku — npupoansle noaumepsl. CocTaB U CTpOCHHUE.

58 | dusnyeckue U XuMuueckue cBoiicTpa. [IpeBparenus 6eJIKOB B OpraHu3Me.
Ycnexu B M3y4eHUU U CUHTE3€ OEJIKOB.

59 | Ilonstue 06 a30TcoaepKALIMX T'eTEPOLMKINYECKUX coeuHeHusx. [Tupu-
nuH. [Huppo:n. [ImpruMmuarHOBEIE M IypUHOBBIE OCHOBaHUs. HykiienHoBbIE
KHCJIOTBI: COCTaB, CTPOCHHE.

60 | Xumus u 3m0poBbe uenoBeka. Jlekapersa. [IpoGiiemMsl, CBsI3aHHBIE ¢ IPUMe-
HEHHUEM JIEKAPCTBEHHBIX NIPENapaToB.

Tema 11. Xumus nojiumepon 94.

61 | [loHATHE O BEICOKOMOJIEKYJISIPHBIX COeMHEHUAX. CHHTETHYECKHE TTOIH-
MEpBI.

62 | Knaccudukanus nmacrmacc. TepMmoniacTuunble nonuMmepsl. [Toauatuien.
[TonmunponuineH. TepmormnacTuaHOCT. TepMOPEaKTUBHOCTS.

63 | Cunretnueckue kayuyku. CTpoeHue, CBOMCTBA, TOJyYeHHE U IPUMEHEHHUE.
Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

64 | Unctpykrax no Th. Ilpaktnyeckas pabora Ne6 «Pacrno3znaBanue miact-
Macc 1 BOJIOKOH»

65 | KonTpoabHasi padora Ned no temam «CJiokHbIe 2Qupbl. JKupb», «Yr-
JICBOJIbI», «A30TCO/IepKALIME OPTAaHHYECKHE COeTMHCHH S

66 | AHaim3 pe3ynbTaTOB KOHTPOIBHON paboThl No4.

O06o00611eHre MaTepHraa TEMBI.
Pemenue pacueTHbIX 3a7a4 Ha OIpe/IeJICHHE MacCOBOM UM 0OBbEMHOM 101
BBIXO/1a MPOJYKTA PEAaKLUU OT TEOPETUUECKH BO3MOXKHOTO.

67 | UToroBasi KOHTPOJbHasi paboTa MO KypCcy OPraHn4ecKoil XuMuu

68 | AHamu3 pe3yabTaTOB KOHTPOJIHLHOTO HTOTOBOTO TecTupoBaHus. O000meH e
3HaHMU IO KypCy OpraHMueckoil XuMun. Opranudeckasi XuMus, 4eJI0BEK U
IpHUpoa.

69- | Pe3zepn

70
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KanenaapHo- temaTudeckoe njianupopanue 11kimacca

Ne Tema ypoxka K-Bo
n/m 4acoB
BaxkHeliniue XuMu4eckue MOHATHS U 3aKOHBI (6 1)

1 Xumuaeckuit anement. Hykmuasr. M3oTormb 1

2 3aKOHBI COXPAaHEHHSI MACCHI M SHEPTHH B XUMUHU 1

3 [Tepuonnueckuii 3akoH. PacnipeesnieHue a1eKTpOHOB B aTOMax 3JIEMEHTOB MAJIbIX 1
MIEPUOJIOB

4 Pacrnipenienenuie 31eKTPOHOB B aTOMax AJIEMEHTOB OOJIBIIUX MTEPHO/IOB 1

5 [TonoxkeHue B mepUOANYECKON cCTeME BOIOPOa, JaHTAHOUIOB, AaKTHHOUIOB U 1
MCKYCCTBEHHO TOJYYECHHBIX 3JIEMEHTOB

6 BaneHTHOCTh ¥ BaJIeHTHBIE BO3MOKHOCTH aTOMOB 1

Ctpoenue BemecTBa (8 u)

7 OcHoBHbIE BUIbI XUMUUYECKOU CBsI3U. MIOHHAs U KOBaJIeHTHAs CBSI3b 1

8 CocTaBiieHre 3JIeKTPOHHBIX (DOPMYIT BEIIECTB C KOBAJIEHTHOM CBS3BIO 1

9 Meranueckas cBsi3b. BogopoiHas cBs3b 1

10 IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII 1

11 CrpoeHnue kpucramioB. Kpucraminueckue pereTku 1

12 [TpyuyrHBI MHOTOOOPA3Us BELIECTB 1

13 [ToBTOpeHME M 0000IIEHNE 3HAHKH 1TO TeMaM «BakHeHIIne XUMUYECKUE TTOHATHUS 1
1 3aKOHBI», «CTpOEHHE BEIIECTBA»

14 KonTtpouabnas pa6ora Ne 1 no remam «BakHeline XuMU4ecKUe MOHATUS U 3a- 1
KOHBI», «CTpoeH1e BellecTBay

Xumuyeckue peakuuu (7 4)

15-16 | Knaccuduxamms XuMUYeCKUX peaxkiuit 2

17 CKOpOoCTh XMMHUYECKUX peaKLni 1

18 CkopocTh XMMHUYECKUX peakuuil. KuHeTnueckoe ypaBHEHUE peaklnu 1

19 Karanu3 1

20 XUMUYECKUE PAaBHOBECHE U CITOCOOBI €r0 CMEIICHUS 1

21 Pemenue 3amau 1

PacTBops1 (11 1)

22 JlucriepcHble CUCTEMBI 1

23 CriocoObI BeIpaXCHUST KOHIICHTPAIIMU PACTBOPOB 1

24 Perienue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPA OTIPEIEIIEHHOW MOJISIPHOM KOHIICH- 1
Tpaluu

25 IIpakTnueckas padora Ne 1 [IpurorosieHnue pacTsopa ¢ 3aJaHHOW MOJIAPHOU 1
KOHILICHTpaluen

26 DNEKTPOIUTHYECKAS UCCOITHAIUs. BoIopoTHbIH MoKa3aTels 1

27-28 | Peakiiu moHHOrO 0OMEHa 2

29-30 | 'maposin3 OpraHuvYecKuX U HEOPraHMUECKUX COEIMHEHUI 2

31 IToBTOpenue u o6o0IIeHNe 3HaHUH 110 TeMe «PacTBOPBI» 1

32 KonTtpoabsnas padora Ne 2 o reme «PactBopbi» 1

JJIeKTPOXMMHUYECKUE peakuuu (5 4)
33 XUMUYECKHE UCTOUHUKH TOKa 1
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34 Psin craHmapTHBIX 2JIEKTPOIHBIX TOTCHITHAIOB 1
35 Koppo3sust MeTamioB u ee mpeaynpexaeHue 1
36 DNEeKTpOIn3 1
37 Pemenue 3aa4 Ha 1oJly4eHNUE METAJIIOB METOI0OM 3JIEKTPOJIN3a 1
Metaibl (14 4)
38 OO6m1as XxapakTeprucTHKa METAIIIIOB 1
39 Pemenue 3amau 1
40 O030p METAIUTMYECKUX AIIEMEHTOB A-TPYIII 1
41 OO0mwmii 0030p METAIUIMYECKUX 3TIeMEeHTOB b-rpymm 1
42 Mens 1
43 uak 1
44 Turan u xpom 1
45 Keneso, HUKeIb, IUNIATHHA 1
46 CrutaBbel METAJIIIOB 1
a7 Pemenue 3agau 1
48 OKCHUIBI M TUAPOKCHUIBI METAJIIOB 1
49 IIpakTuyeckas padora Ne 2 Pemenne 3KkCiepUMEHTAIBHBIX 3a/1a4 110 Teme «Me- 1
TaJUIbI»
50 [ToBTOpeHME M 00001IIeHNE 3HAHUH 110 TeMe «MeTauTb) 1
o1 KonTtpoabnas paéora Ne 3 no teme «MeTaibi» 1
Hemetannbl (13 v)
52 O0630p HEMETAIIOB 1
53 Pewenue 3amau 1
54-55 | CpoiicTBa ¥ IPUMEHEHHE BaKHEHIIINX HEMETAIUIOB 2
56 OO6m1ast XxapakTepruCTUKa OKCUI0B HEMETAIIJIOB M KUCIOPOA0COACPKAITUX KUCTOT 1
57 OxucauTenbHbIe CBONCTBA a30THOM M CEPHON KUCIOT 1
58 Cepnas KuCIIOTa U a30THas KUCIOTHL. VX mpuMeHeHue. 1
59 Bogopoausie coenHeHUs HEMETAIIOB 1
60-61 | ['eneTrueckas CBsI3b HEOPTAHUYECKUX M OPTAHUYECKHUX BEIECTB 2
62 IMpakTuyeckas padora Ne 3 Pemenue skcniepuMeHTaIBHBIX 3a/1a9 110 Teme «He- 1
METaJLITbD»
63 [ToBTOpenue u 0600meHue Mo Teme «Hemeramisn 1
64 KonTtpoabsnas padora Ne 4 o reme «Hemeramib
Xumus M Ku3Hb (6 4)
65 XUMUS B TPOMBIIIICHHOCTH. [IpUHITUITE IPOMBIIUICHHOTO TIPOM3BOICTBA
66 XUMUKO-TEXHOJIOTHYECKUE TIPUHITUTIBI TPOMBIIIIJICHHOTO TTOJTYUYEeHHUS METAIIIIOB. 1
[Tpou3BOICTBO UyTYHA.
67 [TponsBocTBO cTAIN 1
68 Xumus B ObITY 1
69 XuMu4ecKasi IpOMBIIUICHHOCTh M OKpYIKaromias cpea 1
70 3aKIIO4YUTEIbHBINA YPOK 1
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