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1. MACMNOPT PABOYEW MPOIrPAMMbI YUEEHOW ANCUNTMTTNHDBI
Xnmus

1.1. O6nacTb NpUMeHeHNss paboyei NporpaMmbl

Pabouyas nporpaMma y4ebHOM AWCUMNIUHBI MNpefHasHavyeHa Ans U3ydeHUs «XUMum» C
uenbto peanusauyum  MMNCC3 cpegHero npodeccroHasibHOro obpasoBaHMst Mo cneyunansHocT CrO
35.02.10 O6paboTKa BOAHbLIX G1OPECYPCOB.

1.2. MecTo y4ebHON ANCUMNN/IMHBI B CTPYKTYPE OCHOBHOM MpodiecCnoHasibHON obpa3oBaTesibHC
nporpaMmbI:
[vicumnnnHa BXOAUT B LMK 06LLe06pa3oBaTe/bHbIX AUcumnanH  (Yrny6neHHbIA YpoBeHb)

1.3. Llenn n 3agaum yyebHOW AMCUMN/IMHBI - TpeboBaHUS K pe3ynbTaTtaM OCBOEHWUS y4ebHOW
ANCUMNVHDI:

OcCBOEHVE COAEPXKaHWUSA Y4YeOHOM  AUCUMNAMHBL - «XUMUSi»  0BECMeUMBaET  AOCTUDKEHME
CTYAEHTaMU ClefyHoLLmMX pe3ybTaTos:

* JINYHOCTHBIX:

- YyBCTBO FOPLOCTM W YB&XEHWUSI K UCTOPUM N LOCTUXKEHUSM OTEUYECTBEHHOW XUMMUYECKOM
HayKW; XWUMUYECKM TpamMOTHOE MOBefeHVe B MPOJECCUOHANIbHOW [eATelbHOCTM U B ObITy npu
06paLleHnn ¢ XMMUYECKMMM BELLLECTBaMK, MaTepuasamu 1 npoueccamu;

- TOTOBHOCTb K MPOLO/DKEHUIO 06pa3oBaHUA W MOBbILLEHWA KBIM(MKaLMN B M3OpaHHONA
MPO(ECCMOHaIbHOW [eATeNbHOCTU UM 0OLEKTMBHOE OCO3HaHWE POSIN XUMUYECKUX KOMMETEHLMA B
3TOM,;

- YMeHVe WCroMb30BaTh [LOCTUXEHWUS COBPEMEHHON XWMWYECKOW HaykKu W XUMUYECKUX
TEXHO/IOTMA NS MOBbILWEHUS COBGCTBEHHOrO  WHTENNEKTYa/IbHOrO  pasBUTUA B BblOpPaHHOM
MPogecCOHaIbHON [eATeNIbHOCTH;

* MeTanpeaMeTHbIX:

- WCMO/b30BaHME pPa3/IYHbIX BWAOB MO3HABaTeNbHOW  [eATENIbHOCTM U OCHOBHbIX
VHTENNEKTYa/IbHbIX onepauuid (NoCTaHOBKM 3afjayn, (OPMY/IMPOBaHMA TUMOTES, aHan3a U CUHTe3a,
CpaBHeHWs, 0006LUEHNs, CUCTEMATM3ALMWN, BbISB/IEHUA MPUYNMHHO-CNELCTBEHHbIX CBSA3E, MNOWCKa
aHanoros, (hOpMy/IMPOBaHUSA BbIBOJOB) [/ PeLUEHNUs NOCTaBNEHHOW 3afjayu, NPUMEHeHUe OCHOBHbIX
METOA0B MO3HaHWA (HAOMIOLEHMS, HAy4YHOrO 3KCMepUMEHTa) A5 W3YYEHWUS Pas/IMYHbIX CTOPOH
XUMUYECKMX OOBEKTOB M MPOLECCOB, C KOTOPbIMUA BO3HWKAET HEOOXOAMMOCTb CTasIKMBaTbCs B
NpoheccnoHabHON cdepe;

- WCMO0/b30BaHMe Pas/IMyHbIX UCTOYHUKOB /151 NOMYYEHWS XUMUYECKON UHQOopMaLmMK, yMeHne
OLEHUTb ee [JOCTOBEPHOCTL /19 LOCTVXKEHMS XOPOLUMX Pe3y/bTaToB B MPOECCMOHAILHON Chepe;

* MNpPeLMETHbIX:

- ChOPMUPOBAHHOCTbL MPEACTaB/EHNA O MeCcTe XMMWMU B COBPEMEHHON Hay4HOW KapTuHe
MUpa; MOHUMaHWe POMN XMMWUU B (POPMUPOBAHUM KPYrosopa M (OYHKUMOH&/IbHOW rpaMOTHOCTU
YenoBeKa A1 peLleHns NPaKTUYecKnX 3ajau;

- BflafleHne OCHOBOMOMAralWMMN  XUMUYECKAMU  NOHATUAMMK, TeOopUsMU, 3aKOHaMn |
3aKOHOMEPHOCTSAIMU; YBEPEHHOE NO/b30BaHNE XMMUYECKOW TEPMUHOMOTMEN 1 CUMBOJIMKOIA;

- BNajeHve OCHOBHbIMM METOZaMM Hay4yHOro MO3HaHUs, WCMO/b3YEMbIMA B XUMUW:
HabMoAeHNEM, OMWCaHWEM, W3MEPEHMEM, 3KCMEPUMEHTOM; YMeHVe 06pabartbiBaTb, OOBLACHATbL
pe3y/ibTaTbl NPOBEAEHHbIX OMbITOB W fiefiaTb BbIBOAbI; FOTOBHOCTb U CMOCOOGHOCTb NMPUMEHSATL METOAbI
MO3HaHWSA NPU PeLLeHny NPaKTUYeCKMX 3aday;

- ChopMMPOBAHHOCTb YMEHUS [aBaTb KOIMYECTBEHHbIE OLEHKM W MPOU3BOAUTL pacyeThbl Mo
XVIMUYECKUM (POpMY/iaM U YPaBHEHUAM,;

- BNnajeHvie npasuiaMmn TeXHUKN 6e30MacHOCTY NPY UCMOMb30BaHUN XMMNYECKNX BELLECTB;

- ChOPMMPOBAHHOCTb COBCTBEHHOM MO3MLMKM MO OTHOLUEHWKO K XMMWYECKON WH(opmaLumu,
Nosy4Yaemoi 13 pasHbIX MCTOYHMKOB.



1.4. Konu4yecTBo 4acoB Ha OCBOEHWE MPOrpammbl YHeOHOW AUCUMNAMHBI U NPOMEXYTOYHas
arrectauus:

MakcvmMasibHas y4vebHas Harpyska obyuvatolerocs 234 yaca, B TOM YuChe:

obs3aTeNbHas ayguTopHasa y4ebHas Harpyska obydatollerocs 156 4acos;

camocToATe/IbHas paboTa obyyaroLerocs 78 yacos

NMPOMEXYTOYHaa aTTectaums (2 CEMECTp - 3K3aMeH)



2.CTPYKTYPA N COQEPXAHUNE YUEBHOW ANCUNTIJTMHDI
2.1. O6bemM y4ebHOM AUCUUNAMHBI U BUAbI Y4eOHOW paboThbl

Bug yye6Hoi paboThbl O6bem yacoB
MakcumanbHas yyebHas Harpyska (Bcero) 234
Obsa3aTesibHas ayguTopHas yyebHas Harpyska (BCero) 156
Y TOM YHCTTE™
MPaKTUYeCKre 3aHATUA 1 nabopaTopHble paboThbl :
CamocTosTenibHas paboTa oby4atroulerocs (Bcero) 78
B TOM 4uCne:

VHAVBUAYabHbIA NPOEKT
lNpomexxyToyHaa aTrectauusa - 9K3aMeH



2.2. TemaTMYeCKNA NNaH 1 cofepXkaHne YyYebHOM AMcumnInHbl Xumus

HanmeHoBaHVe pas3aenoB 1 Tem

BeeneHme

PA3JEN 1 MPEAMET
OPIAHVYECKOW XMW,
TEOPUA CTPOEHWS
OPIAHVYECKIX
COEAVHEHWI

Tema 1.1. INpegmeT

OpF&HI/IHG‘CKOVI XM

Tema 1.2. Teopuns CTpoeHMA
OpraHUYeCcKnX CoeaVHEHII
A.M.ByTneposa

Tema 1.3 ATom yrnepoga

CogepxaHvie y4ebHOro martepuana, 1abopaTopHble U NPaKTUYeCKue paboThl,
camMocTosiTe/IbHast paboTa 06y4datoLLerocsi, KypcoBasi paboTta (MpoeKT)
Cofiep>xaHue yyebHOro marepumana:
HayuHble MeToAbl NO3HAHWUA BELLECTB U XUMUYECKUX ABMEHWIA. Ponb 3KcnepMMeHTa 1 Teopun
B XUMWUW. 3HAYEHNE XUMWUM Npu 0cBOeHUK npodeccnii CIMO ecTeCTBEHHOHAY4YHOT0 Npoguns
npogeccrMoHanbLHOro 06pasoBaHus.
MpakTuyeckne 3aHaTUA nnabopaTopHblie paboThl:
CamocTosiTenbHas paboTa obyvyatolmxcsa: nNpopaboTKa KOHCMEKTOB 3aHATWIA, Y4eBHOI
nUTepaTtypbl Mo M3yyaembiM TeMam, Mo BOMpocam K naparpadgam yyebHuka
OPITrAHNYECKAA XMUNA

Cogep>xaHme yyebHOro matepuana:

MoHATME 06 OpraHM4YeckoM BeLLECTBE W OpraHU4Yecko xumuu. KpaTkuii oyepk uctopuu
pasBUTUA OpraHnyvyeckonl xumuu. Butanmam u ero kpyweHue. OCO6EHHOCTU CTPOEHUs
opraHnyeckux coefuHeHuii. KpyroBopoT yrnepoga B npupoje.

MpakTuyeckne 3aHAT KA 1 nabopaTopHblie paboThbl:

CamocTosTenbHas paboTa obyyatwmnxca: NpopaboTka KOHCMEKTOB 3aHATWIA, Y4eOHON
nuTepaTypbl Mo M3yyaemMbiM TeMam, Mo BOMpocam K naparpadgam yyebHuka

CopepxaHue y4ebHOro matepuana:

Mpegnocbiikn  co3faHns Teopumn CTpoeHWs. OCHOBHbIE TMOJIOKEHUS TEOpPUU CTPOEHUSA
A.M.byTnepoBa. Xumuyeckoe CTPOEHME W CBOMCTBA OpraHM4Yeckux BellecTB. lMoHATME 06
nsomepun. Crnocobbl 0TOOGPaXKEHUS CTPOeHUs Monekynbl (hopMynbl, mMofenu). 3HauveHwue
Teopun A.M.ByTnepoBa Afis pa3sBUTUA OPraHMYecKol XMMUM U XUMUYECKUX NMPOrHO30B.
MpakKTunyeckne 3aHATUA U NabopaTOopHble paboThbl:

CamocTosTenbHas paboTa obyvyatowwuxcs: NpopaboTKa KOHCNEKTOB 3aHATUIA, yUeBOHOW
nnTepaTypbl MO M3yyaembiM TeMam, MO BOMpocam K maparpadam yvebHuKa

CopepxaHne yyebHOro matepuana:

O6beM yacoB
3

2

14

YpoBeHb
0CBOEHUSA

12

12



Tema 1.4. Knaccudmkaums
OpraHNYyecKnx CoefNHeHUIA

Tema 1.5. OcHoBbI
HOMEHKNaTypbl OpraHNYecKmnx
BeLLEeCTB

Tema 1.6. TUnbl XMMNYECKNX
CBSA3ei B OPraHN4ecKnx
COeUHEHMSIX M Crocobbl UX
paspbiBa

3nekTpoHHOe 06nako u opbutanb, S- U p-opbuUTann. DNIEKTPOHHbIE U 3NEKTPOHHO-
rpauyeckme opmMysbl aToMa Yrnepofa B OCHOBHOM MW B0O36YX- 15 [EHHOM COCTOSHMUSAX.
KoBaneHTHasd XuMMYecKas CBA3b W ee Kjaccugukaums no cnocoby nepekpbiBaHUS
opbuTaneii (a- n n-ces3n).

MoHATME rnbpmansaummn. PasnnyHble TMMbl rMbpuagmsauuy 1 gopma aTOMHbIX opbuTanei,
B3aMMHOe OTTa/KmBaHue rnbpuiHbiXx opbuTaneid M ux pacnofiokeHne B MPOCTPAHCTBE B
COOTBETCTBUW C MWUHMMYMOM 3Hepruu. [eomMeTpus MOMeKyn BelecTs, 06pa3oBaHHbIX
aTomamu yrnepoja B pa3nnyHbIX COCTOAHUAX rmbpugmsaunn

MpaKTnyeckne 3aHATUA N nabopaTopHble paboThi:

CamocTosTenbHas paboTa obyyatlmxcs: NpopaboTKa KOHCNEKTOB 3aHATUIA, y4eOHO
nuTepaTypbl Mo U3yyaemMblM TemaM, NO BonpocaM K naparpagam yyebHMKa

CofepxxaHne yye6HOro marepuana:

Knaccugpukayms opraHMyeckKux BeLLEeCTB B 3aBUCMMOCTM OT CTPOEHUA YINepOLHON Lenw.
MoHATME (yHKUMOHaNbHOW rpynnbl. Knaccudumkaums opraHUYeckMx BeLWecTB No Tuny
(PYHKLMOHANBbHOW rpynnbl.

MpakTwnyeckne 3aHATUA M nabopaTopHbie paboThl:

CamocTosTenbHas pa6oTa obyyatwmxcs: NpopaboTka KOHCNEKTOB 3aHATWI, y4e6HOI
NUTepaTypbl N0 U3yyYaeMbiM TemaM, Mo BOMpocam K naparpadam yyebHuKa

CopiepxaHue yyebHOro maTepuana:

OCHOBbI HOMEHKNAaTypbl OPraHW4yeCcKMX BeLLECTB. TpuBManbHble HadBaHMA. PaunoHanbHas
HOMEHKNaTypa Kak npefwecTtBeHHuua HomeHknatypbl 1UPAC. HomeHknatypa IUPAC:
NPUHUMNbI 06pa3oBaHNA Ha3BaHWi, CTAPLUMHCTBO (PYHKLMOHANbHBLIX Fpynm, ux 0603HaveHune
B nMpedmkcax u cyrkcax Ha3BaHMn OpraHMYeCcKnX BeLLeCTB.

MpaKkTuyeckne 3aHATUSA U nabopaTopHble paboThl:

CamocTosTensHas pa6oTa obyyatlwnxca: npopaboTka KOHCNEKTOB 3aHATWIA, y4e6HO
NnTepaTypbl MO M3yyaeMbiM TemaM, Mo Bomnpocam K naparpadam yyebHuka

CogepxxaHue yuyebHoro marepuana:

Knaccugukaums KoBaneHTHbIX CBA3€A MO 3/1eKTPOOTPULATENIBHOCTU CBA3aHHbLIX aTOMOB,
cnocoby nepekpbiBaHMSA opbuTanei, KpaTHOCTM, MexaHu3Mmy o6pa3oBaHus. CBS3b MPUPOLbI
XUMWUYECKON CBA3WU C TUMOM KPUCTA//IMYECKOW PeLleTKM BellecTBa M ero u3nyecKumu
cBoiCTBaMW. PaspbiB XUMMUYECKOW CBSI3M KaK npouecc, o6paTHbIi ee 06pa3oBaHuio.
TOMOMIUTUYECKUNIA W TeTepOSIMTUYECKUIA Pa3pbiBbl CBA3EN, MX COMOCTaB/IEHNE C O6MEHHbLIM U
LOHOPHO-aKLenTOpPHbIM MexaHu3Mamu ux obpasoBaHus. [MoHATME CBOGOAHOrO pafgvkana,
HYKNeoMUIbHOW 1 3N1eKTPOGUIbHON YacTuLb

MpaKkTuyeckne 3aHATNA U nabopaToOpHble paboThl:

12

12

1,2

12



Tema 1.7. Knaccudgmkaums
peakuuii B OpraHNYecKom XMMmm

PA3AEN 2. YT IEBOAbI

Tema 2.1. MNpepencHble
yr1eBoA0poAb!

CamocTosTenbHas paboTa obyvarwwnxcs: NnpopaboTka KOHCMEKTOB 3aHATMIA, Y4e6HOI
nnTepaTypbl N0 M3yyYaembiM TeMaM, NO BOMpoOcam K naparpagam yyebHuKa

CopepxxaHume y4yebHOro matepuana:

MoHATME O TUMaxX M MexaHW3max peakuuii B opraHuMyeckoim xumum. Cy6CcTpaT W peareHT.
Knaccugmkaumsa peakumidi N0 W3MEHEHWIO B CTPYKType cybcTpaTa (MpucoeguHeHMe,
oTLen/eHve, 3aMeLLeHmne, n3omepu3anna) u Tuny peareHTa (pagukanbHble, HYKNeOPUbHbIE,
anekTpodunbHble). Peakuymm npucoegmHeHns (AN, AE), anumuHupoBaHusa (E), 3ameleHus
(SR, SN, SE), nsomepusaymun. PasHOBMAHOCTU peakuUWid Kaaoro Tuna: rupupoBaHue u
JernapupoBaHue, ranoreHMpoBaHWe W ferajioreHMpoBaHue, rugparauus u gerugparawus,
rmgporanoreHMpoBaHMe U JerugporanoreHUpoBaHue, noauMepusaums 1M NONNKOHAeHcaLums,
neperpynnupoBska. OCO6EHHOCTM  OKMCAUTENIbHO-BOCCTAHOBUTENbHBIX  peakuui B
OpraHUYecKol Xnumum.

MpakTunyeckne 3aHATUA M nabopaTopHble paboThl:

MpakTuyeckoe 3aHATNE Nel «BBegeHue. MpeaMeT OpraHNUYeCKol XUMUN».
CamocTosTeNbHas paboTa obyyatowmxcsa: npopaboTKa KOHCMNEKTOB 3aHATWIA, y4ebHO
nnTepaTypbl MO M3y4aembiM Temam, MO BOMpocaM K naparpagam y4ebHuUKa, NOAroToOBKa K
npakTU4ecKoi paboTe

Cofep)xaHue y4yebHOro matepuana:

1 AnKaHbl

MoHATMe 06 yrnesogopodax. OCOBGEHHOCTM CTPOEHMUS MpefesibHbIX YINeBOA0POA0B. AJKaHbI
KaK NpeacTaBuTeNIn MNpeAenbHbIX YrneBofopofoB. 16 31eKTPOHHOE W MPOCTPaHCTBEHHOE
CTPOEHME MOMeKyNbl MeTaHa W [PYrMX ankaHoB. [OMOMOrMYECKUin psag W N30Mepus
napaguHoB. HopmanbHOe W pa3BeTB/EHHOE CTPOEHWe YrNepogHol uenu. HomeHknatypa
afKaHOB W anKUAbHbIX 3amMecTuTeneil. ®usmyeckne cBoOCTBaA ankaHOB. ANKaHbl B MPUPOJE.
XMMMYeckme CBOWCTBa ankaHoB. Peakumm SR-Tuna: ranoreHmpoBaHue (pa6oTel H. H.
CemeHoBa), HMUTpoBaHWe Mo KoHoBa/sioBy. MexaHU3M peakuun XI0PMPOBAHMS afikaHOB.
Peakumn [erngpupoBaHns, TOPEHWs, KaTalMTUYECKOr0 OKWUCNeHWs ankaHoB. KpeKuHr
afKaHOB, pa3/NyHble BUAbI KPEKWMHra, MPUMEHEHWE B MPOMBbILAEHHOCTU. [Muponns u
KOHBEpPCUS MeTaHa, M30Mepu3auus ankaHoB. MprvMeHeHMe 1 Cnocobbl NMOMYYEHUS afKaHOoB.
O6nacTv NPUMeHEHUN ankaHoB. [pPOMbILLAEHHbIE CMOCOObLI MOMYYeHNS ankaHOB: MOMy4YeHue
M3 MPUPOAHBLIX WMCTOYHMKOB, KPEKUHI napad)MHOB, MOAYYEHME CUHTETUYECKOro 6GeH3UHa,
rasugukaums yras, rmapupoBaHue ankaHoB. JlabopaTopHble CMOCOObl NOMYYEHUS afKaHOB:
cuHTe3 Bropua, fekapboKcunmpoBaHue, rmapoans kapouaa antoMmHus.

2. UyknoankaHsbl

[fomonornyecknii psig M HOMEHKNaTypa LMKNoankaHoB, WX o6uwas dgopmyna. oHATME O

39

12

2,3

1.2

1,2



Tema 2.2. HenpegenbHbie
Yr/71eBOA0POAbI

HanpsaXxeHun LuKna. I/I3omep|/|ﬂ LMKnoankaHoB: MeXKnaccoBasd, YrnepoaHoro Cckeneta,
reometpuyeckasd. [llonyyeHue u (bVISVILIeCKMG CBOICTBA UMKnoankaHos. XuUMWUYeCKne
CBOWCTBa LUNKNOoanKaHOB. CI'IELI,I/IqJI/IKa CBOWCTB UMKNnoanKaHoB C MaJibiIM pa3sMepomMm UWUKNa.
Peakuunmn NPUCOEANHEHNA U PafWKa/IbHOIO 3aMeLLEHNA.
MpakTunyeckne 3aHATNA Mna60paTopr|e pa60TbIZ

MpakTnyeckoe 3aHATNEN22 «[MpPUPOAHbBINA ras. AnKaHbl». 2
CamocToaTenbHasa paboTa obyyatlnxca: npopaboTka KOHCNEKTOB 3aHATUIA, y4ebHO

NNTepaTypbl Mo U3yyaeMbiM Temam, Mo Bonpocam K naparpadam yyeb6HMKa, NOAroToBKa K 3
npakTU4eckoi pabore

Cogep>xxaHue yyebHoro maTtepuana: 21
1 AnKeHbl

FomMonornyecknii psg ankeHoB. JMEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHME MOJEKY/bI

3TWNeHa W ankeHoB. [omonoruyeckuié psg v obuwas dopmyna ankeHoB. W3omepus
3TUNEHOBbLIX YINEBOAOPOAOB: MEXK/accoBas, YrepofHOro CKenera, MOMIOXKEHUS KpPaTHOM

cBA3n, reomeTpuyeckad. OCOBEHHOCTM HOMEHKNATypbl 3TW/EHOBLIX Yr/1eBOAOPOAOB,

Ha3BaHWA BaXXHeMWWUX pagnmkanoB. ®duU3MUecKMe CBONWCTBA anKeHOB. INeKTPOGU/bHBbINA
XapakTep peakuuil, CKNOHHOCTb K peakuusm NpUCOeUHEHNSs, OKUCNEHUS, NMOAUMEpPU3aLun.

MpaBnno MapKOBHMKOBA W €ro 371eKTPOHHOe 060CHOBaHMe. Peakuuu raforeHMpoBaHus, 2
rMaporanoreHNpPoOBaHns, rugparayumn, ruapvupoBaHmsa. MexaHusm AE-peakuuii. MoHATHME O
peakumsax nonmmepusauun. FopeHve ankeHoB. PeaKuuy OKUCNEHWS B MATKUX U XKECTKUX
ycnosusx. Peakuus BarHepa u© ee 3HaudeHue pAns  o6HapyXeHWs  HenpepgesbHbIX
yrneBojoOpoAOB,  MOMYYEHUA  [AWKOAel.  Mcnonb3oBaHME — BbICOKOM  peakLMOHHOI
CNOCOGHOCTM aNnKeHOB B XMMUYECKON MPOMbILLAEHHOCTU. [lpuMeHeHWe 3TuneHa WU
nponuneHa. MpombllLAeHHbIE CMOCOObI MONYYEHUS aNKeHOB. Peakuun [erngpupoBaHus u
KPeKMHra ankeHoB. JlabopaTopHble CNOCO6bI MOMYYeHNUS aIKeHOB

2.ANKagvieHsl

MoHATME W KnacCMMKauua [UEHOBLIX Yr/eBOAOPOAOB MO B3aMMHOMY pPacnoioXeHUo
KpaTHbIX cBA3el B Moniekyne. OCOGEHHOCTW 31EKTPOHHOIO M NMPOCTPAHCTBEHHOIO CTPOEHMS
COMPSDKEHHbIX AWeHOB. [MOHATME O N>37eKTPOHHOI cucTeme. HoOMeHKnaTypa [LWEHOBbIX
yrneBogoposos. OCOBEHHOCTU XMMMWUYECKUX CBOWCTB COMPSKEHHbLIX AWEHOB Kak CneAcTBue
MX 93NEKTPOHHOro CTpoeHus. Peakuun 1,4-npucoegnHeHns. lonmmepusauns AUEHOB.
Cnocobbl MonyyeHnUs AWMEHOBbLIX YrneBogopoaos: paboTel C. B. Jlebenesa, gerngpupoBaHue
aJIKaHOB.

3. ALETWUIEHOBbIE YTI/IEBOAOPOAbI

JNeKTPOHHOE M MPOCTPAaHCTBEHHOE  CTPOeHWe aueTuneHa W APYTUX  afIKMHOB. 2
Fomonoruyecknii  pag w obwas d¢opmyna ankMHoB. HoMeHKnaTypa aueTUNeHOBbIX

2,3
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Tema 2.3. ApomaTnyecKkue
YrneBofopoAbI

PA3JEN 3.

YyrneBoAoposLoB. M3omepus Mexknaccosas, YrfiepofHOro CcKeneta, MOMOXEHUA KpaTHOW
cBA3n. OCOBGEHHOCTW peakuuii NPUCOEAWHEHMS MO TPOWHOW Yrnepoa-yrnepogHoi CBA3N.
Peakuns Kyueposa. NpaBnno MapKoBHUKOBa NPUMEHUTENIbBHO K aueTtuneHam. MNMoaBMXHOCTb
aToma Bogopofa (KWCNOTHblIE CBOWCTBA ankuHOB). OKWCAeHMEe ankuMHOB. Peakuus
3ennHcKoro.

4. I'IpmmeHeHvle aLeTUNEHOBbLIX YI1ieBOA0POA0B. |_|OI'II/IBVIHVIJ'IaLI,eTaT

MpuMeHeHMe aueTUNEHOBbLIX YrneBoAopogoB. [MonueuHunauetat [MonydeHue aueTuneHa
NMPOSIM30M MeTaHa W KapbuaHbIM METOA0M

MpakTunyeckne 3aHATUA N nabopaTopHbie paboThl:

MpakTnyeckoe 3aHATNE N 3 «ANIKEHbI. DTUNEH»

MpakTuyeckoe 3aHATHAE No 4 «XMMUYECKNe CBONCTBA ankaHOB M a/IkKeHOB»

MpakTnyeckoe 3aHATUE No 5 «ALeTuieH. ANKUHbI».

CamocTosTenbHas paboTa o6yyarouimxcs: NpopaboTKa KOHCNEKTOB 3aHATUI, y4ebHOA
nMTepaTypbl N0 U3yyaemblM TeMaM, NO BONpocaM K naparpadam yye6HMKa, NOArOTOBKA K
NpaKTUYeCKoW paboTe

CopepxxaHue yyebHOro matepuana:

1. FomMonornyecKnii psig apeHoB

FomMonornyeckunin psg apeHoB. BeH30n Kak MpeacTaBMTeNlb apeHOB. Pa3BuTMe MpeAcTaBieHUi
0 cTpoeHun bGeH3ona. CoBpeMeHHble MpeAcTaBneHUs 06 31eKTPOHHOM U MPOCTPaHCTBEHHOM
CTpoeHun 6eH3ona. O6pa3oBaHMe apomaTWyeckoi f-cucTembl. [omonorum 6eH3ona, MX
HOMeHKNaTypa, obwas dopmyna. HomeHknatypa Ans AM3aMeweHHbIX MPOU3BOLHbIX
6eH30Ma: opTo-, MeTa-, Napa-pacrnofioKeHne 3aMecTuTenein. Pusnmyeckne cBONCTBA apeHOB

2. XIMMYeCKMe CBOCTBA apeHOB

Mpumepbl  peakuunii  3NeKTPOUILHOTO 3aMELLEHNA: Ta/IoOTeHUPOBaHNSA, anKUIMPOBaHUS
(katanusatopbl  ®pugens —  Kpagtca), HUTpOBaHMA, Cylb(pupoBaHuA. Peakuuu
rMAPMPOBaHUA WM NPUCOEAUHEHMS Xnopa K 6eH30/1y. OCOBEHHOCTM XMMWYECKUX CBOWMCTB
romonoros 6eH3ona. B3anmHOe BAWAHME aTOMOB Ha MpPMMEPe TOMOJIOrOB apeHOB.
OpueHTaums B peakuusx anekTpodunbHoro 3ameuteHus. OpuentaHTsl | un Il poga.
MpupogHble WCTOYHWKU apoOMaTW4YeCKUX YrieBo4OpOA0B. ApoMaTv3auns ajkaHoB MU
LMKNoankaHoB. AIKUIMpoBaHue 6eH3ona

MpakTWYecKue 3aHATUA U nabopaTOpHble PpaboThl:

MpakTuyeckoe 3aHATHE Ne 6: «XMMUYECKUE CBOICTBA a/lKafNeHOB, alKNHOB, apEHOB»
CamocTosTenbHas paboTa obyyarolimxcs: NpopaboTKa KOHCNEKTOB 3aHATUIA, y4eOHOA
nuTepaTypbl MO M3yyaembiM TeMam, Mo Bonpocam K naparpaam yyebHMKa, NOLFOTOBKA K
npakTU4eckoi pabote

24
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KNC/TOPOAOCOAEPXKALLUME
COEANHEHNA

Tema 3.1. M'vagpoKcUbHbIE
COeMHEHNSA

Tema 3.2. Anbferugpbl N KETOHbI

Cogep>xaHue y4yebHOro maTepuana:

1. CnupTbl (anNKaHosbI)

Knaccumkaumsa cnuptoB MO TUNy YrNeBOLOPOAHOrO pafgvkana, 4YmMcny TUAPOKCUIbHbLIX
rpynn n TUny atoma yrnepoja, CBi3aHHOrO C TFMAPOKCWALHOW TFpynnoi. 3NeKTPOHHOe W
MPOCTPaHCTBEHHOE CTPOEHME TUAPOKCWUALHOW TFpynnbl. BavsHue CTpOeHUs CNMPTOB Ha WX
(hm3nyeckme cBoiCcTBa. MeXMoneKynspHas BOLOPOAHAasA CBA3b. [OMOMOrMYecKuii  psag
npejenbHbIX O4HOATOMHbLIX CNUPTOB. 30Mepus M HOMEHKNaTypa ankaHooB, MX o6uias
thopmyna. XumuUuyeckume CBOWCTBa anKaHOMOB. PeakuMOHHas CMOCOGHOCTL MNpefenbHbIX
OLHOATOMHbIX CNUpPTOB. CpaBHEHME KUCMOTHO-OCHOBHbLIX CBOWCTB OPraHWYecKux u
HeopraHuuyeckmx 19 coeguHeHwid, cogepxawmx OH-rpynny: KWCNOT, OCHOBaHWA,
aMm()oTepHbIX CoefuMHEHMWIA (BOAbl, CNWMPTOB). Peakuun, NOATBEPXKAaKOWMe KUCNOTHbIE
CBOWCTBa CMMPTOB. Peakuun 3amelleHMs TUAPOKCUALHOW rpynnbl. MexXmonekynspHas
perngpataumsa  CNMpToB, YCNoBUS 06pas3oBaHMsi MNpOCTbIX 3PUpPoB. CRoXHble 3duMpbl
HeopraHW4ecKMX W OPraHWYeckMx KWUCMOT, peakuun atepudukauun. OKucneHue u
OKWUCANTENbHOE [eruagpvupoBaHme cnmMpTtoB. Cnocobbl MnonyyYeHUss cnuptoB. [maponus
ranoreHankaHos. [lumgpatauus ankeHoB, YCNOBMA ee MpoBefeHUs. BoccTaHoBNeHue
KapBOHMWbHbLIX COELUHEHNIA.

2. MeTaHON U MHOroaTtoOMHbIe CNNPTbI

MpoMbIlWIeHHOEe NOAyYeHWe MeTaHo/Ma M NPUMeEHEHMe B NMPOMbILIAEHHOCTW. buonornyeckoe
peiictene  meTaHona.  Cneumduyeckme  cnocobbl  MOMyYeHMA  3TWMAOBOrO  cnumpTa.
dusnonornyeckoe feiicTene ataHona. M3omepus n HOMeHKnaTypa npegcrtaBuTenein asyx- u
TpeXaTOMHbIX CNUPTOB. OCOBEHHOCTU XMMMWYECKUX CBONCTB MHOFOATOMHbIX CAMPTOB, WX
KauecTBeHHoe 06HapyeHue. OTheNbHble NPeACTaBUTENN: 3TUNEHTNKOb, TINLEPUH,
€Noco6bl NX NOJTYYEHUS, MPAKTUYECKOE NMPUMEHEHNE.

3.PeHoN

DNeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOeHMe (heHona. B3anmHoe BAMSHME apOMAaTMYEeCKoro
KOMbLAa W TUAPOKCUNIBbHOW Trpynnbl. XUMWYecKMe CBOACTBa (heHOMa Kak (YHKUMA €ero
XMMWYECKOrOo CTpoeHus. bpomumpoBaHue (eHona (KavyecTBeHHas peakuus), HUTPOBaHMe
(MMKpuHOBas KUCNOTa, ee CBOWCTBA W MnpuMeHeHue). O6pa3oBaHWe OKpaLUEHHbIX
KOMM/IEKCOB C MOHOM Fe3+. MpumMeHeHne geHona. MNonyyeHne geHoNa B NPOMbILIIEHHOCTH.
MpakTuyeckne 3aHaTmna nnabopaTopHbie paboThbl:

CamocTOosTenbHas paboTa obyyaruuxcs: NnpopaboTKa KOHCMEKTOB 3aHATUN, y4e6HOW
nnTepaTypbl MO M3y4yaemMbiM Temam, MO BOMpocam K maparpadam ydyebHuKa

CopepxaHuve y4yebHOro marepumana:

1,2

1,2

12

12



Tema 3.3. KapboHOBbIE KUC/OTbI
N 1X NPOU3BOAHbIE

MoHATME 0 KapOOHMU/bHbLIX COEAMHEHUAX. DNEKTPOHHOE CTPOeHWe KapbOHWbLHOW rpynnbl.
M3omepus M HOMEHKnaTypa anbfLerngoB U KeTOHOB. ®u3nyeckme CBONCTBA KapOOHUbHBIX
coeAnHeHnn. PeaKuMoOHHasA CMOCOOGHOCTb KapOOHUAbHbLIX COeAMHEHUIA. Peakuun oKucneHums
anbfAernaoB, KayecTBeHHbIE peakuun Ha anbAernaHyo rpynny. Peakuun nonnKoHAeHcauumu:
obpasoBaHue heHonopopmanbaerngHbiX cmon. MpuMeHeHWe anbAernjoB ¥ KETOHOB B ObITY
M MPOMbIWAEHHOCTU. AnbAernibl M KeToHbl B npupoge (3upHbie Macna, (epoMOHbI).
MonyyeHne KapbBOHUMbHbLIX COEAUHEHWIA OKWCNEHUEM COWPTOB, ruapatauneid anknHoB,
okKucrneHvem yrneesogopofoB. OThenbHble MpeAcTaBUTeN  anbfernjoB W KETOHOB,
cneundmryeckme cnocobbl NX MOYHEHMS 1 CBOICTBA.

MpaKTuWYyecKne 3aHAT U U nabopaTopHble paboThl:

MpakTtnyeckoe 3aHaTnE Ne 7 «CnnpThl, anbgerngbl U KeTOHbI»

CamocTosATeNnbHas pa6oTa obyyatwnxcs: NpopaboTKa KOHCMEKTOB 3aHATUIA, y4e6HO
AUTepaTypbl NO M3yyaemblM Temam, MO BOMpocaM K naparpagam yyebHMKa, NoArOTOBKa K
npaKTMYecKoli paboTe

CogfiepXaHue yyebHOro matepmana:

1. Kap6oHOBbIe KUC/OTbI

MoHATME 0 KapbGOHOBLIX  KUCIOTax U UX  Knaccuukauymsa.  SNEKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHME KapOOKCWbHOW rpynnbl. FOMONOrMYECKUiA psag npeaenbHbIX
O[JHOOCHOBHbIX KapbOHOBbLIX KWCMOT, UX HOMEHK/MaTypa U usomepus. MexXMonekynspHble
BOJOPOAHbIE CBA3N KapbOKCWMbHLIX Tpynn, WX BAWAHME Ha (uU3Myeckme CBOWMCTBA
Kap6OHOBbLIX KMCNOT. Peakuuu, WAMKOCTPUPYIOLLME KUCAOTHbIE CBOMCTBA M UX CPaBHEHME CO
CBOCTBAMM HeOpraHM4yeckux Kkucnotr. O6pa3oBaHMe QYHKLMOHANbHLIX MNPON3BOLHbIX
KapboHOBbLIX KMUCNOT. Peakuun aTepumkaunn. AHrugpugbl Kapb60HOBbIX KUCNOT, WX
nosyyeHne M npumeHeHne. O6WMe crnocobbl MOMYYEHUSA: OKWUC/IEHWE ankKaHOB, a/KEHOB,
MepBUYHbLIX CMWUPTOB, anberngoB. BaxHeiwwne npencTaBuTenn Kap60OHOBLIX KWUCAOT, UX
6uonoruyeckas ponb, cneuuguyeckme crnocobbl MOMAyYeHUsi, CBOWCTBA W MNPUMEHEHUE
MYpaBbUHOW, YKCYCHOW, MNanbMWUTUHOBOA W CTEapUHOBON; aKpUNOBOW U MeTaKpUIOBOI;
ONIENHOBOW, NMHOJIEBOI M NMHOMEHOBOWA; LLlaBe1eBO; 6EH30MHON KMUCNOT.

2. CnoxxHble ampbl. XKnpbl

CTpoeHVe ¥ HOMeHKNaTypa CNOXHbIX 3PUPOB, MeXKnaccoBas M30OMepus ¢ KapbOHOBbIMYU
Kucnotamu. Cnocobbl NONYYEHUA CNOXKHBLIX 3hMpoB. OBPaTUMOCTbL peakuun aTepudukalmm
M (hakTopbl, BAUAIOLLME Ha CMelleHMe paBHoBecus. OOpa3oBaHWE CAOXHbLIX MONN3PUPOB.
MonnatuneHTepetTanat. JlaBcaH Kak NpeacTaBUTe/lb CUHTETUYECKMX BOMOKOH. XUMUYeECKUe
CBOWCTBA W MNPUMMEHEHWE CAOXHbIX 3MPOB. XXMpbl KakK CMOXHble 3(GUpbl FAMLEpUHa.
Kap60oHOBbIE KMCNOTbI, BXOAALME B COCTAB XWPOB. 3aBUCMMOCTb KOHCUCTEHLUW XWUPOB OT
X cocTaBa. XWMUYECKME CBONCTBA >KMPOB: T[UAPOAN3, OMbIIeHWE, TUAPUpOBaHKE.

1.2
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PA3JIEN 4.
A30TOCOAEPYALLME
COEVHEHWSA

Tema 4.1. AMVHOKMCNOTBI

Tema 4.2. benku

Tema 4.3. AMVHBI

Bruonoruyeckas posb XUPOB, X UCNOMb30BaHNE B ObITY U MPOMbILLINEHHOCTHU.
MpakTuyeckne 3aHAT KA M nabopaTopHblie paboThl:

MpakTunyeckoe 3aHsaTe No8 «KapboHOBLIE KMACIOTHI Y UX NMPOW3BOAHbIEY
CamocTOsATeNbHas pa6oTa obyyatouwmxcsa: NnpopaboTka KOHCNEKTOB 3aHATUIA, yUeOHO
AUTepaTypbl MO U3yYaeMbiM TeMmam, MO BOMpocaM K naparpajam y4ye6HuKa, MOAroTOBKa K
NMpakTU4eckoin pabore

Cogep>xaHne yyebHOro marepumana:

AMUHOKKCNOTHI. [oHATME 06 aMUHOKMCAOTAx, UX Knaccuukaums n ctpoeHme. OnTuyeckas
M30Mepus  a-aMUHOKUCNOT. HoMeHKnaTypa amWHOKUCIOT. [BONCTBEHHOCTb KWUC/OTHO-
OCHOBHbIX CBOWCTB aMWHOKMCAOT W ee MNpuWyuHbl. BunonspHble WOHbL.  Peakuyum
KoHAeHcaumun. MenTtugHasa cBA3b. CUHTETUYECKUE BOMOKHA: KamnpoH, 3HaHT. Knaccugpumkauus
BOJIOKOH. Mony4YeHne aMUHOKWCOT, UX MPUMEHEHME 1 Bronornyeckas QyHKLmS.
l‘lpaKqueCKme 3aHAT KN4 MnaﬁopaToprle paGOTbIZ

CamocTosTenbHas paboTa obyvyatowuxcs: NpopaboTKa KOHCMEKTOB 3aHATUIA, Y4e6HOI
nnTepaTypbl MO M3y4yaeMbiM Temam, MO BOMpocaM K maparpagam yyebHuKa

Cogep>xaHue y4yebHOro marepmana:

Benkn kak NpupogHble nosmmepbl. [lepBuyHas, BTOPMYHAs, TPeTWYHAs W YeTBEpPTUYHas
CTPYKTYpbl 6enKoB. ®nOpUANSpHble 1 rnobynspHble 6enkn. XMMn4yeckue cBolicTBa GeNKoB:
ropeHne, AeHaTypauus, TuApoOnAn3, KavecTBeHHble (UBETHblE) peakuun. Buonornyeckue
(yHKUMM 6enKoB, WX 3HauyeHWe. BenkM Kak KOMMOHeHT nuuwu. [Mpo6bnema 6enKoBOro
rofofaHnsa v NyTW ee peLleHus.

l‘lpaKqueCKme 3aHAT KN4 Mna6opaToprle pa60TbIZ

CamocTosTenbHas paboTa obyvatowuxcs: npopaboTka KOHCMEKTOB 3aHATUI, yUeOHOIA
nnTepaTypbl MO M3yyaeMbiM Temam, M0 BOMpocaM K naparpagam yyebHuKa

CopepxaHue y4yebHOro marepuvana:

MoHATMe 06 amuHax. [lepBUYHbIe, BTOPUYHbIE WU TpeTU4YHbIE amuHbl. Knaccupukayms
aMWHOB MO TWMy YrNeBOAOPOLHOrO pajukana W YUCNy amUHOrpynn B MONeKyse.
Fomonornyeckne psagbl NpegenbHbIX annaTuyecknx 1 apoMmaTUYecKMX aMUHOB, N30Mepus U
HOMeHKNnatypa. AMWHbI KaK OpraHU4ecKuMe OCHOBAaHWA, WX CpaBHEHWE C aMMWaKoOM W
APYTUMM HeopraHM4YeckMMyW  OCHOBaHUsSIMM.  CpaBHEHME  XUMMWUYECKUX  CBOICTB
anmaTUyecKux K apomaTuyeckmx amumHoB. O6pa3oBaHMe amuaoB. AHWINHOBble 22
Kpacutenu. TlOHATME O CUHTETMYECKUX BOMOKHAaX. [lofMamugbl M NOAMAMULHbIE

1,2
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Tema 4.4. HykenHoBble
KUCNOThI

PA3LEN 5. YTJIEBOAbI

Tema 5.1. Knaccudmkaums
yrnesozoB. MoHocaxapuipl

CMHTEeTUYEeCKNe BOMOKHA. [1onyyeHne amuHoB. PaboTbl H. H. 3uHMHa

MpakTunyeckne 3aHATUSA U nabopaTopHbie paboThl:

CamocTosTenbHas paboTa obyyarwmuxcs: NnpopaboTka KOHCNEKTOB 3aHATWIA, y4ebHOW
AnTepaTypbl N0 K3yyaemblM Temam, No BonpocaM K naparpadam yyebHuka

CopepxxaHme yuyebHOro marepumana:

HyKnenHoBble KWUCNOTbI Kak NpUpoAHble nonvmepbl. HYyKMeoTuabl, UX CTPOEHUE, NPUMEpLI.
AT® n ALD, nx B3anmonpespalleHe 1 posb 3TOro npouecca B npupoge. MNMonatue AHK u
PHK. CrtpoeHne [OHK, ee nepBuyHas u BTOpUYHas CTpPyKTypa. Pab6otbl @®.Kpuka u
[.YoTcoHa. KoMnneMeHTapHOCTb a30TUCTbIX OCHOBaHwiA. Pennnkauma OAHK. OcobeHHOCTH
cTpoeHus PHK. Tunbl PHK u ux 6uonorunyeckne ¢yHKuumn. MNOHATME O TPOMUYHOM Kofe
(KopoHe). buocuHTe3 6Genka B XMBOW KneTke. [eHHas WHXeHepus U BUOTexXHONOrMA.
TpaHcreHHble (hOPMbl PACTEHUI U XXUBOTHbIX.

MpaKkTuyeckune 3aHATUA U nabopaTopHble paboThl:

MpakTnyeckoe 3aHaTme Ne 90 «KAMUHOKUCNOTLI. Benkn. HyknemHoBble KACNOTbI»
CamocTosTenbHas pab6oTa obyyatwuxcs: npopaboTka KOHCMEKTOB 3aHATUIA, y4ebHOM
nnTepaTypbl NO M3yyaemMbiM Temam, Mo BOMpocaM K naparpagam yyebHMKa, NoAroToska K
npakTM4eckon paboTe

CogepxaHue yyebHoro marepuana:

MoHATMe 06 yrnesogax. Knaccugukauma yrnesogos. MoOHO-, AW- W noaucaxapugsbl,
npeAcTaBUTeNIN KaXAO0M rpynnbl YrinesogoB. buonoruyeckas posb yrnesofoB, X 3HaYeHUe B
XW3HW 4Yenoseka W o6uectsa. MoHocaxapubl. CTpoeHMe ¥ ONTUYecKas U3oMepus
MOHOcaxapugos. Vx knaccuukaumsa no ymcay aToMoB yrnepoga v npupoge Kap6oHWbHOM
rpynnbl. dopmynbl duwepa n Xeyopca AN WN300PaKEHWS MOMEKYN MOHOCaxapuios.
OTHeceHue MoHOcaxapmgoB K D- n L-pagy. BaxHeiwne npegctaBuTenm MoHo3. [HOKO3a,
CTpOeHMEe ee MOJeKy/nbl UM (U3NYecKue CBONCTBA. TayTomepusa. XWMWUYECKUE CBOWCTBA
NOKO3bl: peakuun no anbferngHoii rpynne («cepebpsAHOro 3epkana», OKUC/AEHWE a30THON
KMCNOTOW, rmapmpoBaHune). Peakunun rnoKo3bl KaK MHOr0aToMHOro CnupTa: B3anmogencraune
rntoko3bl ¢ ruapokeugom meaun (1) npu KomHaTHOI TemnepaType U HarpeBaHWU. PasnnuHble
TUMNbI 6POXeHNUa (CNMPTOBOE, MOMIOYHOKMCNOE). T0KOo3a B Npupoge. buonornyeckas posb u
NpUMeHeHne roKo3bl. PPYKTO3a KakK M30oMep rtoKo3bl. CpaBHEHWE CTPOEHUA MOMEKYbl U
XUMWUYECKMNX CBOWCTB TOKO3bl M (DpyKTO3bl. PpyKTO3a B Mpupode M ee 6Guonoruyeckas
ponb. [MeHTO3bl. Pub6o3a u fe3okcupubosa Kak npefcTaBuTeny anbgoneHTos. CTpoeHue
MOJeKy .

MpakTunyeckne 3saHATUA N nabopaTopHble paboThl:

CamocToATeNbHas paboTa obyyarowmxca: NpopaboTka KOHCNEKTOB 3aHATUN, y4e6HO
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Tema 5.2 Oucaxapuibl v
nosncaxapupl

PA3LEJT 6. BUOJ10I MHECKIU
AKTUBHbIE COEOAVHEHUA

Tema 6.1. depMeHTbI U
BUTaMUHbI

Tema 6.2. TOpMOHbI 1 fleKapcTBa

nuTepaTypbl MO M3yYyaeMbiM Temam, Mo BOMpocam K naparpadam y4yebHuka

CopepxaHue yyebHOro matepuana:

Oucaxapugbl. CTpoeHue gucaxapugos. Cnocob couneHeHns LMKNOB. BoccTaHaBnmBatoLwme u
HeBOCCTaHaB/MMBaKLiIMe CBOMCTBA [AWCaxapUAoOB KakK CleACcTBME COYUNEHEHMSA  LMKNA.
CTpoeHMe U XUMWYECKMe CBOWCTBA caxapo3bl. TEXHONOrMYecKMe OCHOBbI MPOU3BOACTBA
caxapo3sbl. JTakTo3a U ManbT03a KaK U30Mepbl caxaposbl.

Monuncaxapugbl. O6Lee cTpoeHUe nonncaxapngos. CTPOeHNe MONEKY/bl Kpaxmana, ammnnosa
U amMuionekTuH. @usmyeckne CcBONCTBA Kpaxmana, €ro Hax0XAeHWe B Mpupoge WU
6uonornyeckaa ponb. [mMkoreH.  XumMuyeckme  cBOMCTBA  Kpaxmana. CTpoeHwue
3/1IEMEHTAPHOI0 3BEHA LeI0/103bl. BAnsSHNE CTPOEHMSA NMOIMMEPHON LEenn Ha usnyeckne u
XUMUYeCcKne CBOWCTBA LEennosbl. MMAponmns3 Lenniosbl, 06pasoBaHne CNOXHbLIX 3(MPOB C
HEOpraHMYeCcKUMU WM OpraHMYecKMmMm Kucnotamu. MoHATME 06 WMCKYCCTBEHHbIX BOJIOKHAX:
aueTaTHOM Lenike, BMCKo3e. HaxoxpaeHvwe B npupofe n 6uMonornyeckas posib LEenntonosb.
CpaBHEeHVe CBOWCTB Kpaxmana v Lenatossbl.

MpakTuyeckne 3aHATUA U nabopaTopHble paboThl:

MpakTnyeckoe 3aHATMEN210: «YTNeBogbl U AMUHbBI»

CamocTosATenbHas paboTa obyyatowmxcs: NpopaboTka KOHCNEKTOB 3aHATUIA, y4e6HOI
AnTepaTypbl MO M3yyaeMbiM Temam, MO BOMpocaM K naparpagam y4ebHUKa, MOArOTOBKA K
npakTn4eckoin pabore

Cogep>xaHne y4yebHOro matepuana:

MoHATME O depmeHTax KakK O OMOMOrMYECKUX KaTanmsaTtopax OenKoBOW MNpUpoAbl.
OCO6BEHHOCTM CTPOEHUS U CBOWCTB B CPaBHEHUU C HEOPraHUYECKMMM KaTanmsaTopamu.
Knaccudmkaumsa depmeHToB. OCOOGEHHOCTM CTPOEHMS U CBOWCTB  (hepmeHTOB: 23
CEeNeKTUBHOCTb U 3(h(PEeKTUBHOCTb. 3aBMCMMOCTb aKTUBHOCTW (DEPMEHTOB OT TeMMNeEpaTypbl U
pH cpegbl. 3HaveHWe epMeHTOB B 6MOMOTMM U NPUMEHEHWE B NPOMbILWNEHHOCTU. [OHATUE
0 BuTaMuHax. Wx knaccuukaums u ob6o3HayeHue. Hopma noTpe6ieHNs BUTaMUHOB.
BogopacTBopuMble (Ha npumepe BuTammHoB C, rpynnbl B u P) u xupopacTsopumble (Ha
npumMepe ButammnHoB A, D u E). ABUTaMUHO3bI, TUNEPBUTAMWUHO3bI U FTUMOBUTAMUHO3bI, WX
npogunakTnka

I‘IpaKTquCKme 3aHATUNA N na60paToprle pa60Tb|:

CamocTosTenbHas paboTa obyyatwmxca: npopaboTka KOHCNEKTOB 3aHATUIA, y4e6HOI
nnTepaTypbl MO U3y4yaeMbiM Temam, M0 BOMpocaM K naparpagam yyebHuKa

Cogep>xaHne y4yebHOro martepmana:

MoHATME O TropmMOHax Kak OuONOrMYeckn akTUBHbLIX BeLecTBaX, BbINMOAHSAKOLLMNX
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PA3LOEN 7. XUMUA - HAYKA
O BELLIECTBAX

Tema 7.1. CocTaB BeLLecTBa

Tema 7.2. I3mepeHue BelLecTBa
1 OCHOBHbIE 3aKOHbI XM

SHAOKPVMHHYH PErynsauuio XnsHeaesaTeNlbHOCTU opraHn3moB. Knaccudukayms rOpMOHOB:
cTepounibl, NPOM3BOAHbIE aMUHOKWUCNOT, NOANNENTUAHbIE U 6eNKOBblE TOPMOHbI. OTAeNbHbIe
npeAcTaBUTENN: 3CTPaANON, TECTOCTEPOH, WHCY/IUH, agpeHannH. MoHATUE 0 neKapcTBax Kak
XMMUOTEpaneBTUYECKNX Npenapatax. KpaTkue MCTOpUYECKMe CBEAEHUS O BOSHUKHOBEHUWN W
pasBuTUKM XumMuoTepanuu. [pynnbl nekapcTs: Cynbgamugbl (CTpenTouupi), aHTUOUOTUKM
(NeHNUMNANKH), aHTUNUPETUKN (aCNUPUH), aHanbreTukn (aHanbrnH). MexaHU3M AelicTBus
HEKOTOPbIX IEKAPCTBEHHbIX MPenapaTtoB, CTPOEHME MOJEKY/, NPOTrHO3MPOBaHME CBOWCTB Ha
OCHOBE aHa/nn3a XMMUYeCcKOro CTpoeHus. AHTUOUOTUKKN, UX KnacCcugumKauus no CTPOEHWUo,
TUNY U CNEeKTPy AeincTeuA. besonacHble cnocobbl NPMMEHEHWSA, NEKAPCTBEHHbIE (POPMbI
MpakKTuyeckne 3aHATUS N nabopaTopHble paboThl:

MpakTnyeckoe 3aHATME Ne 11 «Bnonormyeckn akTUBHbIE COELUHEHUA»

CamocTosTeNbHas paboTa obyyatounxcs: npopaboTka KOHCMEKTOB 3aHATUIA, y4eOHO
nnTepaTtypbl No M3yyvaembiM Temam, NO BoMpocam K naparpagam yyeb6HUKa, NOAroToBKa K
npakTu4eckoi pabote

OBLLWAA 1 HEOPI AHNYECKAA XMUA

CofepxaHue y4ebHOro mMatepuana:

Xumunyeckme 3neMeHTbl. Cnocobbl CyLIECTBOBAaHUA XWUMMWYECKUX 3/1IEMEHTOB. aTOMbI,
MPOCTbIE W CMIOXHble BellecTBa. BeljecTBa NOCTOAHHOIO WM NEPEMEHHOr0 cocTaBa. 3aKoH
MOCTOSHCTBA COCTaBa BellecTB. BeliecTBa MOMEKYNSAPHOrO U HEMOJSIEKYNAPHOIO CTPOEHUS.
Cnocobbl  OTOOpPaXXeHWUS  MOMEKYN:  MOJEKYNAPHbIE M CTPYKTYPHbIE  (hOPMYbI;
LIapoCTEpPXXHEBble M MacwTabHble MpocTpaHCTBEHHble (CTioapTa — bpurneba) mogenm
MOMEKYI.

MpakTuyeckne 3aHATNA nnabopaTopHblie paboThl:

CamocToaTenbHas paboTa obyyarowwuxcs: NpopaboTKa KOHCMEKTOB 3aHATUIA, Y4eOHO
NUTepaTypbl NO M3y4yaembiM Temam, No Bonpocam K naparpadam y4yebHmKa

CogfepxxaHue y4yebHOro marepumana:

Macca aTOMOB MW MoOfekyn. ATOMHas efuHuua maccbl. OTHOCWUTE/IbHbIE aTOMHas W
MO/eKynApHas Maccbl. KonmyecTBO BewecTBa M efuHWLblI €r0 W3MEpPEHMUS: MOb, MMOSb,
KMonb. Ymcno ABoragpo. MonspHas Macca. TBepgoe (KpucTaninyeckoe u amopgHOoe),
XUAKoe W ra3oobpasHoe arperatHble COCTOAHMS BellecTBa. 3akoH ABOragpo U ero
cneacTBms. MonspHbIA 00beEM BEeWECTB B ra3000pasHOM COCTOAHUM. OObeANHEHHbIN
rasoBblii 3aKOH W ypaBHeHMe MeHgaeneeBa — KnanepoHa. Pa3nuuus Mexay CMecsamu u
XUMWUYECKUMU COeaUHEHMAMU. MaccoBasi U 06beMHas 40/ KOMIMOHEHTOB CMECH.
rlpaKTMHECKVIe 3aHAT nd Mna60paToprle pa60TbIZ
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Tema 7.3. CTpoeHVe aTtoma

Tema 7.4. 2neKTpoHHas
060/104Ka aToMoB

CamocToATeNbHas paboTa obyvyatounxcs: NnpopaboTka KOHCMEKTOB 3aHATUIA, y4eBHOWA
nUTepaTtypbl MO M3yyaembiM TemaM, MO BoMpocam K naparpadam yyeb6HMKa

CopepXaHue y4yebHOro matepuana:

1 |_|epVIO,D,VI‘-IeCKVII7I 3aKOH M I‘Iepmo,qmquKaﬂ cucTeMa XMMUYECKUX anemeHToB . W
MeHgeneeBa

MpeanocbIK1: HakoniaeHne PakToNOrMYeCcKoro maTtepuana, pabotbl npegwecTseHHMKoB (M.
B. [le6epeitHepa, A. 3. WWaHkypTya, K. A. HbtoneHaca, J1. KO. Meliepa), cbe3g XMMUKOB B
Kapncpys, nuyHocTHble kadvectBa [. W. MeHgeneesa. OTkpbiTne [. W. MeHgeneesbim
Mepnogmnyeckoro 3akoHa. W3otonbl. COBpPEMEHHOE MOHATUE XUMWUYECKOTO 3/IEMEHTA.
3akoHOMepHocTb [.Mo3nn. CoBpemMeHHad (opmynupoBka [MepuoaMyeckoro 3akoHa.
Mepnognyeckas cuctemMa U CTpoeHMe atoma. PU3NYECKUI CMbIC NOPALKOBOro Homepa
3/1EMEHTOB, HOMEPOB rPynnbl U nepuoga. MNepuoanyeckoe M3MeHeHUe CBOWCTB 3/1€MEHTOB:
paguyca atoma; 3Heprum WOHWM3aLMK; 3NeKTPoOTpULaTeNIbHOCTU. [1pUYMHBI  U3MEHEHUS
MeTanInyYeckKmx U HeMeTal/IM4eCKNX CBOWCTB 3/1IEMEHTOB B rpynnax ¥ nepuojax, B TOM
yncne 60nbWINX U CBepx6onblINX. 3HauveHue [lepnoamyeckoro 3akoHa u [lepnogmyeckoi
CUCTEMbl XMMUYECKUX anemeHToB [.M.MeHfeneesa ansd pa3sBuTus

2. ATOM, Kak CnoxHas yactuua

[okasaTenbcTBa CNOXHOCTWM  CTPOEHMS aToMa: KaToAHble W PEHTrEeHOBCKME Nlyuw,
hoToah(heKT, pafMoaKTMBHOCTb, 3NeKTponu3. MNnaHeTapHas mofenb atoma 3.Pesepdoppa.
CtpoeHne artoma no H.bopy. CoBpemMeHHble npeacTaBfieHNUss O CTPOEHMM aToMma.
KopnyckynspHO-BONHOBOW fyanusm yacTuy, Mukpomupa. CoctaB aTOMHOro sigpa. HyknoHbI:
NPOTOHbI U HEWTPOHLI. M30TONbI U HYKANAbI. Y CTOWYMBOCTL A4ep.

MpakTuyeckne 3aHaTunA nnabopaTopHbie paboThl:

CamocTosaTenbHas paboTa obyyarouuxcs: NnpopaboTka KOHCNEKTOB 3aHATUI, y4ebHOW
nUTepaTypbl Mo M3yyaembiM Temam, Mo Bomnpocam K naparpagam yyebHuKa

CogepxxaHune yyebHOro matepuana:

MoHATMEe 06 3NeKTpPOHHOWOP6UTANM W 3NeKTPOHHOM o6nake. KBaHTOBbIe 4WCna: rnaBHOE,
opbuTtanbHoe (MOOGOYHOE), MarHUTHOE W CNMHOBOe. PacnpegeneHue 37eKTPOHOB MO
3HEPreTUYECKUM YPOBHAM, MOAYPOBHAM W opbuUTansM B COOTBETCTBMM C MPUHLUMOM
HaMMeHbLUEl  3Hepruu, npuHumnom [Maynm u  npaBunom [yHAa.  ONEKTPOHHbIE
KOH(pUrypaunum atoMoB XWUMWUYECKUX 3NEMEHTOB. BafeHTHble BO3MOXHOCTM aTOMOB
XUMMNYECKMX 3NIEMEHTOB. JNEKTPOHHAsA KnaccuuKaumnsa XMMUYECKUX 3/IEMEHTOB: S-, p-, d-, f-
3M1EMEHTBI.

MpakTuyeckne 3aHaTuna nnabopaTopHbie paboThl:

MpakTnyeckoe 3aHATNE Ne 12 «PelleHMe pacyeTHbIX 3afay Ha MacCOBYH AO/II0 XUMUYECKUX
371eMEHTOB M KONUYeCTBO BellecTBa. CTPOEHME aToMa M TUMbl XUMUYECKUX peakLuii»

1.2

1,2

1,2

2,3

18



PA3LEN 8. CTPOEHVE
BELLUECTBA

Tema 8.1. KoBasieHTHasi
XUMWNYECKAS CBSA3b

Tema 8.2. VloHHast u
METUI/INYECKAA XMMNYECKasA
CBSI3b

Tema 8.3. BogopogHas
XVIMUYECKast CBSI3b.
KomnnekcoobpasoBaHme

MpakTuyeckoe 3aHATMe No 13. «[lepmogmuyeckuii 3akoH. [Nepuopnyeckas cuctema A. W.
MeHgeneeBa. CTpoeHne aTtoman.

CamocTosaTenbHas paboTa obyvatolmxcs: NpopaboTka KOHCMEKTOB 3aHATUIA, YUebHOA
nnTepaTypbl Mo M3yyaembiM Temam, Mo BOMpocam K naparpadgam yyeb6HuUKa, NogrotoBka K
npakTU4eckoin paboTe

Cogep>xaHue y4yebHOro matepuana:

MOHATME O XUMWYECKON CBA3N. TWNbl XMMWUUYECKUX CBA3eli: KOBaNeHTHas, WOHHas,
mMeTai/iMyeckas © BoAopofHas. KoBaneHTHas xumudeckad cBf3b. [lBa MexaHuW3Ma
06pa3oBaHNA 3TON CBA3N: 0OMEHHbI 1 JOHOPHO-aKLLeNTOpPHbIA. OCHOBHbIe MapaMeTpbl 3TOro
TWNa CBS3W: ANMHA, MPOYHOCTb, 25 Yyron CBA3W WM BaneHTHbIA yron. OCHOBHbIE CBOWCTBA
KOBaNeHTHO CBSI3U: HaCblILLEHHOCTb, nonspu3yemocTb " NPOYHOCTb.
ANeKTpoOTPULATENbHOCTL U KnacCcugukaumsa KOBaNEHTHbIX CBA3€ MO 3TOMY MNPU3HAKY:
nonspHas M HenonsipHass KOBaNeHTHble CBA3W. MONSPHOCTb CBSI3W W MOMASPHOCTb MOMEKY/bI.
Cnoco6 nepeKkpbiBaHMS 3MeKTPOHHbIX opbuTanein n knaccuukaums KoBaneHTHbIX CBA3el No
3TOMY MpPU3HAaKY: a- W TC-CBA3W. KpaTHOCTb KOBa/IEHTHbIX CBA3EM M Knaccuukaums ux no
3TOMY MpU3HaKy: OfMHapHble, ABOIHbIE, TPOliHble, MOAYTOPHbIE. TUMbI KPUCTATTMYECKUX
PELIETOK Y BELECTB C 3TUM TWUMOM CBSI3N: aTOMHbIE U MOEKYNApHbIe. ®U3nMYecKue cBOICTBa
BELLECTB C 3TUMMW KPUCTANINYECKUMUN peLIeTKaMu.

MpakKTunyeckne 3aHATUA 1 NnabopaTopHble PaboThl:

CamocTosTenbHas pa6oTa obyyatwuxcs: NnpopaboTka KOHCMEKTOB 3aHATUI, yUYebHON
nuTepaTypbl N0 M3yyaeMbiM Temam, Mo BOMpocam K maparpagam y4yebHuKa

Cogep>xkaHve yyebHOro matepuana:

KpaiiHnii cnyyaii KOBafeHTHOW MNOASIPHON cBA3W. MexaHu3M 006pa3oBaHMS WOHHON CBA3MN.
VOHHbIe KpuCTaniMyeckne pelleTkn U CBOMCTBA BELLECTB C TaKUMU Kpuctannamu. Ocobblit
TMN XMMWYECKOI CBA3W, CYLLECTBYIOLWMIA B MeTannax v cnnaBax. Ee oTanuma m cXoAcCTBO C
KOBa/IeHTHO W WOHHOI cBsssMuU. CBOWCTBA MeTan/IMYecKol cBA3N. MeTannuyeckue
KpUCTannnMyeckne peleTKn 1 CBOMNCTBA BEWECTB C TaKMMUK KpucTaniamu.

MpakTunyeckne 3aHaT A nnabopaTopHble paboThl:

CamocTosTenbHas paboTa obyvarwnxca: npopaboTKa KOHCNEKTOB 3aHATUN, yUebHOiA
nuTepaTypbl MO M3yyaeMbiM Temam, M0 BOMpocam K naparpagam y4yebHuKa

CogfepxxaHue y4ye6HOro marepumana:

BogopogHas xumuyeckas cBA3b. MexaHW3M 06pa3oBaHua Takoi cBA3u. Ee knaccudukayus:
MEXMONeKynsapHas 1 BHYTPUMONEKynspHas  BOAOPOAHble  cBA3W.  MoneKynsipHble
KPUCTanIMyeckme pewweTkn Ans 3Toro Tuna cBAsu. dusmyeckne CBOWNCTBa BeLeCTB €
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Tema 8.4. Monnmvepbl

PA3JEJ 9. BELLECTBA N NX
CBOVCTBA

Tema 9.1. Knaccmugpmkaums
HeopraHWYecKnX BeLLECTB

BOJOPOAHOI CBA3bl. Brmonoruyeckas ponib BOAOPOAHbIX CBA3E B OpraHu3auum CTPYKTyp
6uononumepos. EguHas npupoga XMMUYECKNX CBA3EA: HanWyne pas/IMYHbIX TUNOB CBA3El B
OfHOM BeLlecTBe, Mepexof OLHOr0 TuMa CBA3M B Apyroi u T. n. Komnnekcoobpa3oBaHue.
MoHaTne 0 KOMM/IEKCHbIX COoeNHEHUAX. KoopAanHaunoHHoe 4yncno
KomnnekcoobpasoBaTens. BHYTpeHHAS W BHEWHAA cdepa KoMniaekcoB. HomeHknatypa
KOMM/IEKCHbIX COeJMHEHUI. X 3HaUeHNe.

MpakTunyeckne 3aHATUA M nabopaToOpHble paboThl:

MpakTuyeckoe 3aHATMeE No 14: «TWUMbl XMMUYECKOI CBA3N»

CamocTosTeNbHas pa6oTa obyvyarwlwmuxcs: NpopaboTka KOHCNEKTOB 3aHATUI, y4e6HO
nnTepaTypsl N0 U3y4yaeMbiM TeMam, Mo Bonpocam K naparpadam yvyebHuka, NogroToBKa K
npakTu4yeckoin pabote

CogepxaHue y4yebHOro matepuana:

HeopraHuuyeckme nonumMepsbl. [Monumepbl —  nNpocTble  BelWwectBa C  aTOMHON
KPUCTaNINMYeCcKOn peLIeTKON: annoTponHble BUAOWM3MEHeHUs yrnepoga (anmas, rpagur,
Kapb6uH, (ynnepeH, B3aMMOCBSi3b TIMbpuauMsaunm opbutaneidi y artoMoB yrnepoga c
NPOCTPaHCTBEHHbLIM CTPOEHWEM anf0TPONHbLIX MOAUPUKALINIA); CeNneH 1 TeNNYP LEenoYeyYHoro
CTpoeHns. lonumepbl — COXHbIE BellecTBa C aTOMHON KPUCTaNAM4YeCKOl peLueTKOoM:
KBapL, KpemHesem (AWOKCUAHbIE COEAWHEHUA KPEMHUSA), KOpYyHZA (OKCMf antoMuHua) U
aniomMocunukaTel (nosiesble LWNAaTbl, CAOAA, KaoiuH). MuHepanbl U ropHble nopogsl. Cepa
nnactuyeckas. MuHepanbHoe BOMOKHO — acbecT. 3HayeHUe HeopraHm4vyeckmx MPUPOLHbLIX
NoaNMepoB B (POPMUPOBAHUMN OfHOI U3 reonoruyeckmx 060s04ek 3eMnnm — auTochepsl.
OpraHnyeckue nonumepbl. Cnocobbl MX MOMAYYeHWUA: peakuuu NoAMMepM3anum u peakuuun
MOJIMKOHAeHcaLun. CTpyKTypbl nosMMepPOB: NUHeliHble, pa3BeTB/EHHbIE "
NpocTpaHCcTBeHHble. CTPYKTypupoOBaHWe MOMMMEPOB: BY/NKaHU3aLMsa KayudyykoB, Ay6neHue
6eNnKoB, OTBepPXJeHWe NOMUKOHAEHCALUOHHBIX NonnMepos. Knaccugukauumsa noanmepos Mo
pasnnYHbLIM NpU3HaKam

MpakTunyeckne 3aHAT 1A N nabopaTopHbie paboThl:

MpakTnyeckoe 3aHATME Ne 15 «[lonumepbi»

MpakTnyeckoe 3aHATME Ne 16 «TOroBoe NpakTUYecKoe 3aHATHE»

CamocTosaTenbHas paboTa obyyatomuxcs: npopaboTka KOHCMEKTOB 3aHATWIA, yUeBHO
nnTepaTypbl Mo M3y4aeMbiM TeMam, Mo BOMpocam K maparpagam yyebHuKa, NOATOTOBKA K
npakTM4eckoin paboTte

CogepxaHuve yuye6HOro MaTepuana:
MpocTble 1 CNoXHble BelecTBa. OKcuibl, UX Knaccugukauus. Fugpokcuabl (OCHOBaHUS,
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Tema 9.2. O6LLMe CcBOMiCTBA
meTannos. Kopposus mMeTasninos

Tema 9.3.HemeTannbl

KMCNOpOACoAepKallme KUCIoThl, ampoTepHble rngpokeugbl). Kucnotel, ux knaccugukayms.
OcHoBaHus, nx knaccudukauuns. Conun cpegHue, KMCble, OCHOOBHbIE Y KOMMNEKCHbIE.
MpakTuyeckne 3aHaTna nnabopaTopHble paboThl:

CamocTosTenbHas paboTa obyvyatlmxcs: NpopaboTKa KOHCMEKTOB 3aHATUM, YUebHO
nnTepaTypbl NO M3yyaeMbiM Temam, No BornpocaM K naparpadgam yuyebHuka

CofepxxaHue y4yebHOro marepumana:

MonoxkeHne MeTaNNoOB B NEPUOAMYECKOA CUCTEME W OCOOEHHOCTM CTPOEHUSA MX aTOMOB.
MpocTble BewecTBa — MeTal/bl: CTPOEHUE KPUCTanioB U MeTalMvyeckas XMMUYecKas
cBA3b. O6WMe (usmyeckme CcBOKCTBa METaNNOB W WX BOCCTaHOBUTENbHblE CBOWCTBA:
B3aMMOfelCcTBMe C HemeTannamu (KWCIOPOAOM, ranoreHamu, Cepoil, a3oToMm, BOAOPOAOM),
BOLOW, KucnoTamu, pacTBOpamu CONeld, OpraHMYecKMmM  BeuwlecTBamu  (cnupTamu,
ranoreHankaHamu, (eHonoM, Kucnotamu), wenovyamu. OKCuMAbl W TMLPOKCUALI METansnos.
3aBNCUMOCTb CBOWMCTB 3TUX COEAMHEHWUIA OT CTENEeHeid OKUCNeHMs MeTannoB. 3HauyeHue
MeTan0B B MPUPOAE W XKU3HU OpraHu3MoB. [MOHATME KOPpO3WM MeTannoB. XuMUYeckKas
KOppo3usi. JNeKTpoXmmu4yeckas Kopposus. Crocobbl 3awuTbl MeTas/IoB OT KOPPO3WMW.
MeTannel B npupoge. MeTannyprus v ee BuAbl: MUPO-, TMAPO- W 31EKTPOMeTanayprus.
3NeKTPOosM3 pacniaBoB M pacTBOPOB COEAUHEHWN A METas/I0B 1 ero NpakTU4eCcKoe 3Ha4YeHMe.
MpakTuyeckne 3aHaTNA UnabopaTopHble paboThl:

[MpakTnyeckoe s3aHATUE Ne 17«MeTannbi»

CamocTOosTeNbHas paboTa obyyarumxcsa: NpopaboTKa KOHCMEKTOB 3aHATWIA, y4ebGHON
nuTepaTypbl MO M3y4YaembiM TeMam, MO BOMpocaM K naparpagam y4yeb6HUKa, NOATOTOBKA K
NpaKTUYecKoi paboTe

CogeprxaHne y4ebHOro matepmana:

MonoxeHve HemeTannoB B lMepnoanyeckoli cucteme, 0COGEHHOCTWM CTPOEHUS MX aTOMOB.
JnekTpooTpuLaTensHoCcTb.  BnaropogHble  rasbl.  OMEKTPOHHOE  CTpPOEHMe  aTOMOB
61aropoAHbIX Fa3oB M 0COBEHHOCTU UX XMMUYECKNX M PUINYECKNX CBOICTB. HeMeTannbl —
npocTble BeuwlecTBa. WX aToMHOe M MONMEKYNspHOe CTpoeHMe wux. AnaoTponus.
OKucnuTenbHble  CBOMCTBA:  B3aMMOAEWCTBME C  MeTansamu, BOJOPOAOM,  MeHee
3M1EKTPOOTPULATENBHBIMY HemeTannamu, HEKOTOPbIMU  C/TIOXHbIMU BellecTBamu.
BoccTaHOBUTENbHbIE CBOWCTBA HEMETA/ZIOB B peakuusx ¢ (Topom, 29 KWMCNOPOLOM,
CMOXHbBIMW BeLLeCTBaMU — OKUCAUTENAMMU (a30THOIM M CepHOI KUcnoTamm v gp.).
MonyyeHne aMMmaka WM X/J0pPOBOAOPOAA CUMHTE30M W KOCBEHHO. du3myeckue CBOWCTBaA.
OTHOLIEHNE K BOAE: KMCNOTHO-OCHOBHbIE CBOMCTBA.

MpakTunyeckne 3aHAT A nnabopaTopHble paboThl:
MpakTnyeckoe 3aHATHE Ne 18 «HemeTannibi»
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Tema 9.4. OcHOBHbIe Knaccbl
HeopraHM4eckux v
OpraHyecKmnx coeamHeHN

PA3LEN 10. XUMNYECKWE

CamocTosTenbHas patoTa obydyalowuxcsa: NpopaboTKa KOHCMEKTOB 3aHATWUIA, Y4ebHOI
nUTepaTypbl MO M3yyaembiM TemaM, M0 BOMpocam K naparpadam yuvyeb6HuKa, MOAroTOBKA K
MpaKTUYecKoi paboTe

CopepxaHne yuyebHOro marepumana:

1 Okcuabl

Heconeobpasytowme un coneobpasyrowme okcuabl. KWUCNOTHble OKCWUAbl, WX CBONCTBA.
OCHOBHble OKCUfbl, UX CBONCTBA. AM(OTEPHbIE OKCMAbI, NX CBOACTBA. 3aBUCUMOCTb CBOWCTB
OKCULO0B METaNI0B OT CTENEHW OKUCNEHUS. AHIMApUAbl KapbOHOBbIX KUCMOT Kak aHanoru
KUCIOTHbIX OKCUAOB.

2. OcHoBaHuA

OcHOBaHMS B CBeTe TeOpUM INIEKTPOAUTUYECKOW Auccoumaummn. OCHOBaHUS B CBeTe
NpoTONUTMYECKO Teopun. Knaccugukaumsa opraHMyYeckUX M HEOpraHWYeckux OCHOBAHWIA.
XVMUyeckne CBONCTBA LLENOYEN U HEPACTBOPMMbIX OCHOBaHMA. CBONCTBA 6ECKMCNOPOAHbIX
OCHOBaHWIi: aMMMaka 1 aMMHOB. B3anMHOe BAMAHME aTOMOB B MOJieKyle aHUNHA.

3. Kucnotbl

Kucnotel B CBeTe Teopuu 3NIEKTPOAUTMYECKOW guccoumaumn. Kwucnotel B cBeTe
NpoTONUTMYECKOW Teopuu. Knaccudukaumsa OpraHuyeckMx W HeopraHmyeckmx KUChoT.
O6uwme cBOICTBA KUCNOT: B3aMMOAENCTBME OPraHWYeCKUX WM HEeOPraHWYecKMX KUCOT C
MeTaniaMi, OCHOOBHbIMW UK aM(OTEPHbIMW  OKCUAAMW W TUAPOKCUAAMM, CONAMM,
obpas3oBaHUe CNOXHbIX 3npoB. OCOOGEHHOCTU CBOWCTB KOHLEHTPUPOBAHHOM CEPHON K
a30THOW Kucnot

4. Conu

Knaccnukayma un  xumuyeckme cBoiicTBa coneil.  OCOGEHHOCTM  CBOWCTB  cofeit
OpraHMyecknx N HeOPraHMYecKnx K1cnoT

5. TleHeTn4yeckaa CBA3b MeXay KriacCaMhn OpraHMYeCKMxX W HeopraHNYeCKux
COeaAVHEHNIA

MoHATME O reHeTUYECKOW CBA3N W reHeTUYECKUX pAfax B HEOPraHMYEeCKOW M OpraHMyecKoi
30 xumuun. eHeTnyeckue psagbl Metansna (Ha NpUMepe KanbLua U Xenesa), HemeTtanna (cepbl
N KPEMHUA), NEPEXOAHOro aneMeHTa (UMHKA). eHeTUYecKne psdbl U reHeTMyeckas CBsA3b B
OpraHnyeckoi xvmun. EAMHCTBO MMpa BELLECTB.

MpakTuyeckne 3aHATUSA U nabopaToOpHble paboThl:

MpakTnyeckoe 3aHATME Ne 19 «Knaccmukaumsa HeopraHMYecKnX coeguHeHmn»
CamocTOATeNbHas paboTa obyyawwuxcs: NpopaboTKa KOHCMEKTOB 3aHATWIA, y4ebHOW
ANTepaTypbl MO M3y4yaemblM TemaM, M0 Bonpocam K maparpagam yveb6HMKa, MOATOTOBKa K
npaKTU4ecKoin paboTe
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PEAKLI/V

Tema 10.1.Knaccudmkaums
XVIMNYECKMX peaKkLupii B
OpraHM4yecKon n
HEOpraHN4ecKom XMmmm

Tema 10.2. BepoATHOCTb
NPOTEKAHNA XUMNYECKNX
peaKLuuiA.

Tema 10.3. OkucAnTeNbHO-
BOCCTaHOBUTE/IbHbIE peaKLimW.
DNEKTPOXUMUYECKME MPOLIECCHI

CofepxaHue yyebHOro matepuana:

IMOHATME O XMMUYECKON peakuunn. Peakunu, nayuine 6e3 n3ameHeHNs Ka4yeCTBEHHOrO cCOCTaBa
BELLECTB: anNioTponusauus u usomepmsauma. Peakuumu, ngywime ¢ M3MeHeHWeM COCTaBa
BELLECTB: MO YMUCAYy W XapaKTepy pearupylomnx 1 o6pasytowmxcs BewecTB (pPasfoXeHus,
COeIMHEHNS, 3aMelleHnsi, 0OMeHa); N0 W3MEHEHWID CTEeNeHeil OKWCNEHUS 3MEMEHTOB
(OKMCNNTENbHO-BOCCTAHOBUTENIbHBIE W HEOKWUC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuun); no
TennoBomy 3deKkTy (3K30- M 3HAOTEPMMYECKUE); Nno dase (FrOMO- U reTeporeHHble); Mo
HanpasfeHnto  (obpaTuMmble M HeobpaTMMble); MO  UCMONb30BaHWK  KaTanusaTopa
(KaTanuTnyeckMe M HekaTaNMTUYecKMe); Nno MexaHusmy (pagukanbHble, MONEKYNApPHble U
WNOHHbIE).

MpaKkTuyeckne 3aHaTmnA N nabopaTopHble paboThl:

CamocToATeNbHas paboTa obyvatowmxcsa: NpopaboTKa KOHCMEKTOB 3aHATWI, y4e6HOl
NnuTepaTypbl Mo U3ydyaembiM Temam, Mo BonpocamMm K naparpaam yyebHuMKa

CogepxaHne y4yebHOro matepmana:

BHYTpeHHsI1  3Heprusi, 3HTanbnusA.  TennoBo  3hMeKT  XUMUYECKMX  peakLuil.
TepMoXMMUYECKNe ypaBHeHUs. CTaHAapTHas 3HTanbNuA peakuunii U o6pasoBaHUs BELLECTB.
3akoH I'. L. Tecca u ero cneacteusi. SHTponusi. CKOPOCTb XMMUYECKNX peakuunit. MoHaTue o
CKOpOCTM peakuynil. CKOpOCTb TFOMO- W TFeTepOreHHoi peakuuu. JIHeprus akTueauuw.
dakTopbl, BANAIOLWME HA CKOPOCTb XMMMUYECKON peakuun. Mpupofa pearvpyroLinx BeLLecTB.
Temnepatypa (3akoH BaHT — Tloda). KoHueHTpauma. KaTanmsatopbl M KaTanums: romMo- u
FeTEPOreHHbINA, WX MexaHu3Mbl. ®epMeHTbl, WX CpaBHEHWE C HEOPraHU4YecKMMu
KaTanusaTopamu. 3aBUCMMOCTb CKOPOCTW peakuumil OT MOBEPXHOCTM COMPUKOCHOBEHMUS
pearvpylowwmnx Bewects. O6paTUMOCTb XMMUYECKUX peakunii. XMMUYECKOe paBHOBecUe.
MoHATME O XWMMWYECKOM paBHOBECMW. PaBHOBECHble KOHUeHTpauun. [UHAMUYHOCTb
XUMWYeCKOro pasHoBecus. PaKTopbl, BAUAIOLLME HA CMeLLeHNe PaBHOBECUA: KOHLUeHTpaums,
faBneHue, Temnepartypa (npuHuun Nelllatense).

MpakTuyeckne 3aHAT NS 1 nabopaToOpHble paboThl:

MpakTnyeckoe 3aHsATME Ne 20 «Kpaccuukaums Xumudeckmx peakuymii. CKOpOCTb
XUMMWYECKNX peakuuii. XMMNYeckoe paBHOBECKEY.

CamocTOATeNbHas paboTa obyvyatoumxca: npopaboTka KOHCNEKTOB 3aHATUI, y4e6HOIA
nnTepaTypbl NoO M3ydyaeMbiM TeMmaM, No BonpocaMm K naparpadam yyebHWKa, MOArOTOBKA K
npakTU4eckoi paboTte

CogepxxaHue yuyebHOro marepuana:

1. OKNCNNTENBHO-BOCCTAHOBUTE/bHbIE pPeakLn

CTeneHb oOkucneHus. BocctaHoBuTenn u okucnutenu. OKWUCNEHME W BOCCTaHOB/EHME.
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Tema 10.4. PacTBopbl

BaxKHelne OKUCIMTENN U BOCCTaHOBUTENW. BoccTaHOBMTE/NbHbIE CBOWCTBA MeTan/ioB —
NpoCTbiX BewecTB. OKUCAUTENbHbIE WM BOCCTAHOBUTE/IbHblEe CBOMCTBA HEMETaNNOB —
NPOCTbIX BewecTB. BoccTaHOBWTE/bHbIE CBOWCTBA BELLECTB, 06pa30BaHHbIX 3/IEMEHTaMMN B
Hu3weld (OTpuuaTenbHOW) CTeneHU 28 oOKucneHMs. OKWCAUTeNbHble CBONCTBA BELLECTB,
06pa3oBaHHbIX  3/IEMEHTaMXM B  BbiCWen  (MONMOXMWTENbHOW)  CTeNeHW  OKUCNEHMS.
OKkucanTeNbHble W BOCCTaHOBMTENbHbIE CBOMCTBA BELLECTB, 06pPa30BaHHbLIX 3/eMeHTaMn B
MPOMEXYTOYHbIX CTEMEHSAX OKUCAEHMSA. Peakuum MeXaTOMHOT0 W MEeXMOJEKY/IAPHOTO
OKWUCNEHUA-BOCCTaHOB/EHNA. Peakumn BHYTPMMOIEKYNAPHOTO OKWCNEHUS-BOCCTAHOB/EHNS.
Peakumnm  CcaMOOKMC/IEHMSA-CaMOBOCCTAHOBMIEHMS  (AMCMNPONOPLUOHMPOBaHMA).  MeToabl
COCTaB/IEHMS ypaBHEHUI OKNCNNTENTbHO-BOCCTAHOBUTENbHbIX peakLuii. MeTog
3/1IEKTPOHHOro 6anaHca. BnvsiHWe cpefdbl Ha NpPOTEKaHWE OKUCINTENbHO-BOCCTAHOBUTENbHbIX
NpoLeccosB.

2. ONeKTponu3

XMUMUYeCcKMe UCTOYHMKN TOKA. DNEKTPOAHblE MOTEeHUManbl. Paj cTaHAAPTHbLIX 31eKTPOAHbIX
NOTEHUMANOB  (3NEKTPOXUMMWYECKNIA  pafd  HanpshkeHWin  meTtannos). [anbBaHU4YecKue
3MEMEHTbI U NpUHLMNLI UX paboTbl. CoCTaBleHME ranbBaHNYecKMx 3eMeHToB. O6pa3oBaHme
ralbBaHM4YeckMx nap nNpuM  XUMUYECKUX mpoueccax. [anbBaHUYECKME  3MIEMEHTHI,
NPUMEHSEMbIE B XXM3HW: CBMHLIOBAs aKKyMynsTOpHasa Gatapes, HMKeNb-KafMuneBble 6aTapew,
TOMNUBHbIE 3M1EMEHTbI. DNIEKTPOAN3 pacniaBoB W BOAHbIX PacTBOPOB 3MEKTPOAUTOB.
Mpouecchl, NPOUCXOoAALLMEe Ha KaToAe M aHOAe. YpaBHEHMA 3N1eKTPOXMMMUYECKMX MPOLECCOB.
JNeKTPONM3 BOAHbIX PacTBOPOB C WHEPTHbIMWU 3NEKTPOAAMW. SNEKTPOAM3  BOAHbIX
pPacTBOPOB C pPacTBOPMMbIMW 3/1IEKTPOAamMu. MpaKkTuyeckoe NpUMEHeHNe 31eKTPOIn3a
MpakTuyeckne 3aHATUA M nabopaTopHblie paboThl:

MpakTuyeckoe 3aHATNE No 21 «OKUCINTENbHO-BOCCTAHOBUTE/NbHbLIE peaKLMn. DNEKTPON3Y.
CamocTOATeNbHas paboTa obyyatwuxcs: NpopaboTKa KOHCMNEKTOB 3aHATUNA, y4yeOHON
AUTepaTypbl MO M3y4YaeMblM Temam, MO BOMpocam K nmaparpagam ydyebHMKa, MOAFOTOBKa K
npakTM4eckKon paboTte

Cofiep>xaHue y4yebHOro marepumana:

1,2

2,3
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PA3LE/ 11. XMUA
SJ/IEMEHTOB

Tema 11.1 Bogopog,

Tema 11.2. OnemeHTbl IA U T1A-
rpynn

MoHaTMe 0 pacTBopax. PU3MKO-XMMWYECKas Mpupoda PacTBOPEHUSs U pacTBOPOB.
B3aumogeiicTBne pacTBOpUTENs W pacTBOPEHHOro BellecTBa. PacTBOPMMOCTb BeLLecTB.
Cnocobbl BbIpaXeHWs KOHLEeHTpauuu pacTBOPOB: MaccoBasf A0S PacTBOPEHHOrO BellecTsBa
(NpoueHTHaa), MonsApHas. Teopus  3NEKTPONUTUYECKOW  guccoumaumm.  MexaHusm
Amccoumnauumn BeWecTB C pas3MyHbIMKM TUNaMU XUMUYECKUX CBA3e. BKnag pyCcCKUX yUYeHbIX
B pa3BUTWe MpeACTaBNEHNA 06 3MeKTPONUTUYECKONM guccoumauun. OCHOBHbIE MOJSIOXEHUA
TEopUn 3MeKTPONIMTUYECKO Auccoumaumn. CTeneHb 3M1EKTPOAUTUYECKON Auccouumaumm u
(hakTopbl ee 3aBUCUMOCTU. CW/bHbIE W CpefHWe 3NeKTPONUThl. [uccoumaums BoOfAbl.
BogopoaHblii nokasaTenb. Cpefa BOAHLIX pacTBOPOB 3/MeKTPOAMTOB. Peakuun obmeHa B
BOJHbIX pacTBOpax 3/1eKTPO/INTOB.

Mmaponm3  kak 0OMeHHbI  npouecc. HeobpaTuMbIi  rMaponn3  OpraHnUYeckux U
HEOPraHWYeCcKNX COEAWHEHWI A W €ro 3HayeHWe B MPaKTMYECKON AeATeNbHOCTW YeoBeKa.
O6paTumblii  rnaponu3 coneir. CTyneHyaTbld ruagponns. [lpakTUYecKoe MpPUMEHEHNE
rmgponusa.  ugponus  opraHuWYyeckmx  BelwecTts  (6enKOB,  XWPOB,  YrneBojoB,
nonMHykneotnaos, AT®) n ero 6Monornyeckoe M npakTuyeckoe 3HayeHue. OMblNeHne
XWUpoB. PeaKkuusi aTepugukaymm.

MpakTunyeckne 3aHATMNA U nabopaTopHblie paboThl:

CamocTonTenbHas pab6oTa obGyvyawluxcs: npopaboTka KOHCMEKTOB 3aHATUIA, y4ebHOl
nnTepaTypbl MO M3y4YaembiM Temam, MO BOMpocaMm K maparpagam y4yebHuKa, NOArOTOBKa K
npakTU4eckoin pabote

CogfepxxaHue yuyebHOro marepumana:

[lBO/iICTBEHHOE MOMOXEHNE BOAOPOAA B NEPMOAMYECKO cucTeme. W3oTonbl BOAOPOAA.
Tskenass Boga. OKMCNUTENbHbIE U BOCCTaHOBUTENbHbIE CBOCTBA BOAOPOAA, €r0 MOJyYeHMe
MW npumeHeHue. Ponb BOAOPOAa B XWBOM M HeXuBol npupoge. Boga. Ponb Bofbl Kak
CpefoobpasytoLlero BellecTBa KNeTKM. DKONOrMYECKMe acnekTbl BOAOMNONb30BaHNS.
MpakTunyeckne 3aHAT KA M nabopaTopHbie paboThl:

CamocTosTenbHas paboTa obydalwmuxcsa: NpopaboTKa KOHCMEKTOB 3aHATWIA, y4ebHOI
nuTepaTypbl MO M3yYyaeMbiM Temam, Mo BonpocaM K naparpadam yyebHuka

CopepxxaHue yyebHoro marepuana:

LLenoyHble MeTannbl. O6llas XapaKTepUCTMKA LLENOYHbIX METanloB Ha OCHOBaHWM
nonoxeHus B lepnoguyeckoin cucteme anemeHToB [..MeHpgeneesa n CTPOeHWsE aTOMOB.
MonyyeHune, ¢M3NYECKME W XUMWYECKME CBOWMCTBA LWENOYHbIX MeTannoB. KaTuOHbI
WeNoYHbIX METaANNIOB  KaK BaXKHelwas Xumuyeckas (opma WX CyLLeCTBOBaHMS,
PerynaTuBHas Poib KaTWOHOB Kanusi U HaTpusi B XXMBOW KNeTke. [pupoaHble COefMHEHUS

1,2
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Tema 11.3 ANMOMUHWIA, Yrnepog,
N KPEMHUIA

Tema 11.4 SnemeHTbl VA
rpynnol

Tema 11.5. SnemeHTbI IVA-
rpynnbl.

HaTpus W Kanusa, Ux sHayeHue.
O6uas xapakTepuCcTMKa LLe/IOYHO3EMETbHbIX METa//IOB U MarHWa Ha OCHOBaHUMW MO0XEHUS
B Mepunoguueckoii cucteme anemeHToB [. V. MeHgeneesa u cTpoeHus atomoB. Kanbuuid, ero
noayyeHue, U3MYecKMe U XMMUYECKME CBONCTBA. BaxkHeline COefMHEHWUS KanbUus, KX
3HayeHne 1 nNpumMeHeHue. KanbLuii B Npupoje, ero 6monormyeckas posb.

MpakTuyeckne 3aHATUSA M nabopaToOpHble paboThl:

CamocToaTenbHas paboTa obydalolwnxca: npopaboTka KOHCMEKTOB 3aHATWUIA, y4yebHOI
NMTepaTtypbl MO M3yyaeMbiM TeMam, Mo BorpocaMm K rnaparpadam ydyebHuKa

CopepxxaHume y4ebHOro matepuana;

ANOMUHWIA. XapaKTepucTUKa aloMUHUA Ha OCHOBaHUW MOMOXeHMs B [lepnoanyeckoi
cucteme anemeHToB . WN. MeHpgeneeBa u cTpoeHus atoma. [lMonydeHue, du3nyeckue u
XUMUYECKME CBOWCTBA aNlOMWUHUA. BaxHeillne COefMHEHUS aNlOMUHUA, WX CBOICTBA,
3HauyeHWe 1 npumeHeHue. NpuUpoLHbIE COEMHEHNUS aTIOMUHUA.

Yrnepof W KpemHuii. OOuwas xapakTepucTuka Ha OCHOBaHWM WX MOJ0OXKEHNA B
Mepnoanueckoit cucteme [. WN. MeHpaeneeBa W CTpoeHMsi atoma. [lpocTble BeLLECTBa,
obpa3oBaHHble 3TUMMK 3nemMeHTamMn. OKCuAbl W TULPOKCUALI Yrnepoja W  KPeMHUs.
Ba)kHelLwmne conm yroabHOM N KpeMHMEBOW KNCNoT. CUIMKaTHAas NPOMbILWIEHHOCTb.
MpakTwuyeckne 3aHAT KA U nabopaTopHble paboThl:

CamocToATeNnbHas pa6oTa obyyatuwnxcs: NpopaboTKa KOHCMEKTOB 3aHATWIA, y4ebHOi
nuTepaTypbl MO M3yyaembiM TeMam, Mo BOMpocaM K naparpagam yyeb6HuKa

Copep>xaHue yyebHOro marepuana:

Obwas xapakTepucTMKa 3/EMEHTOB 3TOM TPynnbl Ha OCHOBaHUM WX MOMOXEHWA B
Mepnoanyeckoit cucteme anemeHToB [. W. MeHpaeneeBa n cTpoeHus atomoB. CTpoeHue
MOJIEKY/bl a30Ta W aiIOTPONHbIX MOAMGMKauuid tocgopa, Ux PU3NYecKme n XMMUYeCcKue
cBoiicTBa. BogopofHble coeauHeHns anemeHToB VA-rpynnbl. Okcuabl asota u docgopa,
COOTBETCTBYHOLME UM KUCMOTbl. Conu 3aTux KucnoT. CBOMCTBa KMCNOPOAHBIX COEAMUHEHWI
asota u Qocdopa, UX 3HaUYeHWe W MNPUMeEHeHMe. A30T UK dQochop B npupose, wux
6ronornyeckas posb.

MpakTunyeckne 3aHATUA U nabopaTopHble paboThl:

CamocTosTenbHas paboTa obyvyalwmuxca: NpopaboTKa KOHCMEKTOB 3aHATWIA, y4ebHO
nuTepaTypbl Mo M3yyaeMbiM Temam, Mo BOnpocaM K naparpagam yyebHMKa

Copep>xaHue yyebHoOro marepuana:

Ob6lwaa xapakTepucTUKa 3/1eMEHTOB 3TOW rpynmnbl Ha OCHOBAHUM WX MOJMIOXKEHUA B
MepnoAnyeckoin cucteme anemeHToB . V. MeHaeneeBa U CTPOEHUS aTOMOB. YT/epoj W ero
annotponus. CBoicTBa anfoTPOMNHbLIX MOANGMKALMA yrnepoa, UX 3Ha4YeHne U NPUMEHEHME.
OKcuabl M TMAPOKCUAbI Yriepofa U KPEMHUA, UX XMMUYeckue cBolicTBa. COMM YrofibHOW W
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KPEMHMEBLIX KUC/IOT, UX 3HAUeHMe U npuMeHeHue. Mpupoaoo6pasytollas ponb yrnepoaa Ans

XXVBOW U KPEMHUSA ANS HEXMBOW MPUPOfbI.

MpaKTuyeckne 3aHATUA M NabopaTOpPHble paboThI:
CamocTosATenbHas pa6oTa obyyalwlmxcs: NPopaboTKa KOHCMEKTOB 3aHATMIA, yueGHOM 1

nuTepaTypbl MO M3y4yaeMblM TeMam, Mo Bonpocam K naparpapam ydyebHuKa
Bcero: 234

N5l XapaKTepUCTMKIN YPOBHS OCBOEHMS YUYe6HOI0 MaTeprasa UCnofb3yoTes Cnefytolne 0603HaUeHNs:

1 - 03HaKOMUTENbHbIV (Y3HaBaHWe paHee U3yUYeHHbIX 0O6LEKTOB, CBOWCTBY);
2 - penpoAyKTUBHbII (BbINONHEHWE AeSTENbHOCTM N0 06pasLly, MHCTPYKLUUM UK NoJ, PYKOBOACTBOM)
3 - NpoAyKTUBHbIN (MNaHMPOBaHUE M CaMOCTOSTE/IbHOE BbIMOMHEHNE [eATeNIbHOCTH, PeLLeHre NpPo6/ieMHbIX 3aau)
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3.YC/IOBNA PEA/IN3ALINN PABOYEW MPOIrPAMMbI YYEEHOW ANCLMNNHBI

3/1.TpeboBaHMA K MUHUMaNIbHOMY MaTepuarbHO-TEXHUYECKOMY 06ecrneyeHmnto
Peanmsaumsi nporpammbl  AUCUMNAMHBLI - NPeAycMaTpuBaeT Hainume y4yebHOro KabuHeTa
«XUMuK; BronoruK; reorpagmn; 3KOMOrMYECKMX OCHOB MPUPOAOMNO/Ib30BaHMS; MUKPOOMOIOrnK,
(h13MONOrMM NUTaHKS, CaHUTaPUN W TUTWEHBI;
O6opyaoBaHMe y4ebHOro KabuHeTa:
- NoCafodHble MecTa MO KOMMYECTBY 0OYy4atoLLMXCS;
- paboyee MecTO npenogasatens;
- pa3gaToyHbIn MaTepuan (TecTbl, MOCO6MS MO NPaKTUYECKUM paboTaMm, NeKumm);
- HarfsiAHble MaTepuanbl
O6opynoBaHve nabopaTopun:  XUMUYeCcKas Mocyfa, XWMUYECKUe peakTVBbl, Npubopbl AN
BbIMO/IHEHMA OMbITOB, HAbOPbI MUHEPAOB.

3.2. IH(hopmaLMoHHOe 0becneYveHre peanmsaunm nporpaMmmel

3.2.1. lNeyaTHbIe U3gaHUA

OCHOBHbIe UCTOYHWUKMU:

1 EpoxuH HO.M. Xumusa ana npodeccuii n cneumanbHOCTe TEXHUYECKOrO0 M eCTECTBEHHO-
Hay4yHOro npodmneii: y4ebHMK Ana CTyd. yupexaeHuin cpen.npod. obpazosaHus /  HO.M.EpoxuH,
KoBaneBa. 6-e un3g,, ctep. — M: M3gatensckuii UeHTP «Akagemus», 2019.

2. 'nnHka, H.J1. O6was xumuns: yyebHoe nocobue / FnuHka H .J1. — Mocksa: KHoPyc, 2020. -
749c.—(CNOo)

3. AptemeHko, AWM. OpraHunyeckas xumus: y4yebHuK / ApTemeHko A .M . — Mocksa :
KHoPyc, 2018. — 528 c. — (CT10)

[onoNHUTENbHbIE UCTOYHUKMN

1 TlabpuensH O.C., Octpoymos W.I'., Octpoymosa E.E. n gp. Xumusa gns npodeccuii un
CMneumasibHOCTeN eCTeCTBEHHO-HAYYHOr0 Mpouas: YYeOHWK Ans CTyA. YYpexneHuid cpeg.npod.
obpaszoBaHus. — M., 2014,

2. labpuensH O.C., OctpoymoB W.I'., Cnagkos C.A., [opoeeBa H.M. TMpakTuKym: yueb,
nocobue Ans CTyd. yupexaeHuin cped. npod. obpasoBaHuns. — M., 2014.

3. lMabpuensan O.C., OctpoymoB W.I'., Cnagkos C.A. Xumus: nocobue A1 MOArOTOBKM K
Er3: yueb.nocobue ana ctya. yupexaeHuin cped. npod). obpasoBaHus. — M., 2014.

4. EpoxuH HO.M. Xumms: 3afaum 1 ynpaxHeHus: yye6.nocobvie gnsa CTyf. YUpexzaeHuid cpes,
npod. obpasoBaHna. — M., 2019.

3.2.2. DNEKTPOHHbIE U3LaHUA U 3NIEKTPOHHbIE pecypchbl

VHTepHeT-pecypchbl
www.rusneb.ru (H3b - HaunoHanbHasa 3neKTpoHHas 61bamoTeka)
WWW.book.ru (2neKTpoHHas 61bnmoTeyHas cUcTema)
www. pvg. mk. ru (onumnuaga «llokopy Bopo6beBbl ropbi»).
www. hemi. wallst. ru (O6pa3oBaTenbHbIil CaAT AN LUKObHUKOB «XUMUS).
www.alhimikov.net (O6pa3oBate/ibHbI CaT 415 LUKO/IbHWUKOB).

WWW. chem. msu. su (3neKTpoHHast 6GU6InOTeKa N0 XUMUN).
www.enauki.ru (MHTepHeT-uU3gaHne 415 yunTeneil «ECTeCTBEHHbIE HayKW»).
www. hvsh. ru (kKypHan «XvMus B LLIKONE).

WwWw.hij.ru (KypHai «X1MUS 1 XXU3Hb).

www.chemistry-chemists.com (371eKTPOHHbIV XXYpHaN «XUMUKA Y XUMUS»).
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AXAPAKTEPUCTUKA OCHOBHbIX BUAOB YUEBHOW AEATE/IbHOCTU

CTYIAEHTOB

4.1. XapaKTepucTnka 0CHOBHbIX BUJ0B YUYeOHOM fesATe/IbHOCTU CTYLEHTOB

CogeprkaHuie 06y4eHms

BaxxHenLve
XUMUYECKME MOHATUSA

OcCHOBHble 3aKOHbI
XM

OCHOBHbIe Teopun
XM

BakHeliLLe BelLecTBa
1 MaTepuaibl

XapaKTepucTMka OCHOBHbIX BWAOB [esATe/IbHOCTU CTYAeHTOB (Ha YpOBHE
y4ebHbIX JeliCTBUIA)

YMeHue pfaBaTb OMpeAeneHne U ONepupoBaTb CAeAyHWUMU  XUMUYECKUMM
MOHATUAMM: BELLECTBO, XMMUYECKMI 3MEMEHT, aTOM, MOJEKy/na, OTHOCWUTENbHbIE
aTOMHas M MOJIEKYNsipHass Macchbl, WOH, anjoTPonus, U30ToMNbl, XUMUYECKaA CBA3b,
3M1eKTPOOTPULATENLHOCTb, BaNEHTHOCTb, CTEeMeHb OKWC/EHWSA, MOMb, MOJIAPHas
macca, MONSPHbIA 06beM ra3o006pa3HbiX BeLECTB, BellecTBa MOJEKYNSPHOrO U
HEMOMEKYNSIPHOTO  CTPOEHWA,  pacTBOPbl,  3MEKTPONUT W HE3NeKTPONAuT,
3NeKTPONIUTUYECKAS AUCCOLMALMNS, OKUCAUTENIb U BOCCTAHOBMUTE/b, OKUC/EHME U
BOCCTaHOB/IEHME, TenjoBoW 3(PeKT peakunm, CKOPOCTb XMMWUYECKOWA peakuuw,
KaTann3, XMMWYEeCKOe paBHOBeCUe, YINepoAHblii ckeneT, MyHKUUOHaNbLHasa rpynna,
N30Mepus, FOMOOrus

dopmynupoBaHMe 3aKOHOB COXPaHeHWs Macchbl BEL,eCTB M MOCTOSHCTBA COCTaBa
BELLLECTB.

YcTaHOBKa MPUYNHHO-CNEACTBEHHON CBA3M MeXJy COAEpPXaHWeM 3TUX 3aKOHOB U
HanmcaHnem XMMMYECKUX DOPMYN U ypaBHEHWIA.

YCTaHOBKA  3BO/MIKOLUMOHHOW  CYULHOCTM  MEH[ENeeBCKO U  COBPEMEHHOW
hopMynMpoBOK Nepuogmyeckoro 3akoHa [. V. MeHgeneesa.

OObACHEHME  (PU3NYECKOTO CMbICa CUMBOJIMKM  MEPUOAMYECKON  Tabnuubl
XUMUYeckux anemeHtoB [. W. MeHgeneesa (HOMEpPOB 3fIEMeHTa, MNepuoja,
rpynmnbl) U yCcTaHOBKa NPUYMHHO-CNEACTBEHHOW CBA3WM MeXAy CTPOEHMEM atoma u
3aKOHOMEPHOCTAMU  WU3MEHEHUSA CBOWCTB 3MEMEHTOB W 006pa3oBaHHbIX UMM
BELLLECTB B Mepunoaax 1 rpynnax.

XapakTepucTnka 371eMEeHTOB ManbiX M 60/bWIMX MEPUOLOB MO WX MOMOXEHWIO B
Mepuoguueckoin cucteme . N. MeHgeneesa

YCcTaHOBKAa 3aBUCUMOCTW CBOWCTB XUMMWYECKUX BELECTB OT CTPOEHUS aTOMOB
06pasyoLWnX X XMMUYECKNX 3/IEMEHTOB.

XapakTepucTnKa BaKHeMLWmnX TUNOB XMMUYECKNX CBA3E/ U OTHOCUTENBHOCTU 3TON
TMNONOIrnNN.

O6bsiCHEHME 3aBMCMMOCTM CBOWCTB BELLECTB OT WX coCTaBa W CTPOEHMS
KpUCTAN/IMYECKNX PELLIETOK.

$dopMynMpoBKa OCHOBHbIX MOMOXEHWIA TEOPUN 3NMEKTPONNTUYECKOW Anccoumanmm
M XapaKTEpUCTMKa B CBeTe 3TOW TeOpMW CBOWCTB OCHOBHbIX K/accoB
HeopraHM4yecknx coeguHeHWNA.

dopMynMpoBKa OCHOBHbIX MOMOXEHWA TEOPUN  XMMUYECKOTO  CTPOEHUS
OpPraHMYecKMx COEAMHEHWI W XapaKTepuCTUKa B CBeTe 3TOW Teopuu CBOWCTB
OCHOBHbIX KNacCOB OPraHWYecKnXx CoeanHeHN

XapakTepucTka CcOCTaBa, CTPOEHMS, CBOWCTB, MOMYy4YeHUS W MPUMEHEHUS
BaKHenwmnx metannos (IA n Il A rpynn, antoMUHWA, Xenesa, a B eCTECTBEHHO-
Hay4YHOM Npouie U HEKOTOPbIX d-3/1EMEHTOB) M UX COeANHEHWIA.
XapakTepucTuka coCTaBa, CTPOEHWS, CBOWCTB, MOMYy4YEHUS W MPUMEHEHUS
BaHenwmnx Hemetannos (VI A, VIIA, VIA rpynn, a Takxe a3ota u docdopa,
yrnepoga v KpeMHUSA, BOAOPOAA) U UX COEJUHEHWIA.

XapaKTepucTuka cocTaBa, CTPOEHUA, CBOMWCTB, MNOMyYeHUS U MPUMEHEHUS
Ba)KHELIMX KNacCoB YrneBoLOPOAOB (a/1KaHOB, LIMKN0anKaHOB, afikeHOB, alKUHOB,
apeHoB) M uX Hambonee 3HaYMMbIX B  HAPOLHOXO3ANCTBEHHOM  MJaHe
npeacTaBuTeneil.

AHanornyHas xapakTepUCTUKa BaXKHEWWMX MpeacTaBuTeNeil APYyrux KnaccoE
OPraHMYecKUX COELVUHEHMWIA: METaHOMa W 3TaHO/a, CMOXHbIX 3(PUPOB, XXUPOB, MbIN
anbfernpos  (hopmanbgernfos  u - auetanbgernga), KeTtoHoB  (aueToHa)



XUMUYECKNIA A3bIK U
CMMBO/IMKA

XUMnYecKume peakumm

XnmMmmueckui
9KCNEPUMEHT

Xrmmnyeckasi
NHopmMaLms

PacueTbl no
XUMUYECKMM (hopMynam
1 YpaBHEHNAM

MpothrnbHoe 1
npocecCUoHasIbHO
3HauMMoe cofepxkaHue

Kap60HOBbLIX KUCNOT (YKCYCHOI KWUCMOTbI, 418 €CTeCTBEHHO-Hay4yHOro npoduns
npegcTaBuTenein  ApyrMx  KnaccoB  KWCNOT), MOHOcaxapupoB  (r/10KO3bl),
fucaxapuaos (caxaposbl), nosimMcaxapupoB (Kpaxmana v Lennnosbl), aHUInHa,
aMWHOKUCNOT, OENKOoB, WMCKYCCTBEHHbIX W CUHTETUYECKUX BOJIOKOH, Kay4yKOB,
nnacTmacc

Mcnonb3oBaHue B Y4ebHON WM NPOGecCUOHANbHON [AeATEeNbHOCTU XUMUYECKUX
TEPMMWUHOB W CUMBOJIMKNA.

Ha3BaHWe M3yYeHHbIX BEWECTB MO TPUBUAILHOW WAM  MEXAYHapOoLHOW
HOMEHKNaType M OTPaKeHMe CoCTaBa 3TUX COEAUHEHWUI C MOMOLLbI XMMUYECKUX
thopmy.

OTpaxkeHne XWUMWUYECKMX MPOLECCOB C TMOMOLLbI YPaBHEHUA XMMUYECKMX
peakumii

O6bACHEHME CYLHOCT XMMNYECKMUX NPOLLECCOB.

Knaccugmkauns XMMWUYECKUX peakuuili no pasiMyHbiM MpU3HaKam: Yuciny u
COCTaBy MPOAYKTOB W peareHToB, TenjoBoMYy 3¢®deKkTy, HanpasieHuto, ¢ase,
HanMuMKl  KatanusaTopa, W3MEHEHWK  CTeMeHel  OKUCMEHWUS  3/1IeMEHTOB,
obpasytoLnx BeLLecTsa.

YcTaHOBKa MpU3HaKoB 06LWero W pasfM4HOro B TUMOMOTMKM  peakuuin  ans
HeopraHNMYyecKoW 1 opraHMYeckonm XumMumn.

Knaccugumuymkauma BewecTs U MNPOLECCOB C  TOYKM  3PEHUA  OKUCNEHUS-
BOCCTaHOBMIEHUA.

CocTaB/fieH/e ypaBHEHWIA peakLMil C MOMOLLLIO MeTO4a 3/IEKTPOHHOro 6anaHca.
OObACHEHME 3aBUCUMOCTW CKOPOCTU XMMWYECKOW peakuum W MONOXKEHUS
XUMMWUYECKOr0 paBHOBECUS OT pasnyYHbIX HaKTOpoB

BbINOAHEHME XMMWUYECKOTO 3KCMepyMeHTa B NOIHOM COOTBETCTBMMW C NpaBuiaMu
6e3onacHocTu.

HabntofeHune, pukcayns n onnucaHne pesynbTaToB NPOBeAEHHON0 3KCNepUMeHTa
MpoBefeHWe  CaMOCTOATENILHOTO  MOMCKA  XMMMWYECKON  WHGpopmauum ¢
NCMOMb30BaHNEM  pPa3fIMYHbIX WUCTOYHUKOB  (HAy4YHO-MONYAAPHbLIX  W3f4aHWiA,
KOMMNbIOTEePHbIX 6a3 AaHHbIX, pecypcoB VHTepHeTa).

icnonb3oBaHMe KOMMbHOTEPHbIX TEXHONOrMI ans 06paboTKM W nepegayn
XUMMWYECKO UH(opMaLnn 1 ee NpeacTaBNeHNs B pa3finyHbIX popmax

YCcTaHOBKa 3aBMCMMOCTU MEXAY Ka4yeCTBEHHON M KONMYECTBEHHOW CTOPOHaMM
XUMMYECKNX 00BbEKTOB 1 MPOLIECCOB.

PelueHne pacyeTHbIX 3a4a4 N0 XMMUYECKUM DOPMYSaM M ypPaBHEHUAM
OO6bsCHEHME XUMUYECKMX SBMEHUI, NPOUCXOAAWMX B NpuUpode, ObITY M Ha
NpOU3BOACTBE.

OnpepeneHvie  BO3MOXHOCTE  NPOTEKAHWA  XUMMWYECKUX  NpeBpalieHnin B
pas3INYHbIX YC/TOBUSX.

CobnofeHne npaBua 3KONOTMYECKM FpPaMOTHOrO MOBELEHUA B OKpYXXaloLlein
cpege.

OueHKa BAMAHUS XMMWUYECKOr0 3arpsi3HeHUs OKpyXalolleid cpefbl Ha OpraHu3m
YefioBeKa M Lpyrue XX1Bble OpraHu3mbl.

CobnogeHne npasun 6e30nNacHOro obpaweHus ¢ ropryYMMU U TOKCUMUYHBbIMU
BELLeCTBaMM, N1abopaTOpPHbIM 060pY0BaHUEM.

MoaroToBKa pacTBOPOB 3afaHHOW KOHLEHTpauuy B BbITy U Ha MPOMN3BOACTBE.
KpuTnyeckas oueHka AOCTOBEPHOCTU XMMWUYECKOW MHDOpMauumn, noctynaroLiei
13 pasHblX UCTOYHMKOB

4.2. KOHTPO/Ib Y OLIEHKa Pe3y/ibTaToB OCBOEHWS AVNCLMM/INHDI
KOHTpONb 1 OLEHKa pesynbTaToB OCBOEHUS AUCLIMMINHBI OCYLLECTBNSETCS MpenojaBaTesiem
B NpoLiecce NPoBefeHst TEKYLLEro onpoca, TeCTMPOBaHMS, a Tak)Ke 3KCMNEPTHOI OLEHKM BbIMOMHEHMS
00YyyatoLLMMUNCS CaMOCTOSTENIbHOM PaboTbl B Bufe PelleHMs 3adady, MNpakKTUYeCKUX 3afaHuid. e
uToram o6y4eHust AUCLMMANHBI NPOBOAUTCS 3K3aMeH.



