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Beeoenue

Pa6ouas mporpamMma o61ieo6pasoBarebHOH yueOHOH AHCIMILIMHEEL « XuMuUs» pazpaboTana ¢
HCIIOIE30BaHAEM TIpuMepHOoi nporpammel (OI'AY «DMPO» IIpotoxon Ne3 ot 21 uross 2015r.)
1 B COOTBETCTBHHE CO CIEAYIOUIMMHA HOPMATUBHBIMH JTOKYMEHTAMH:
v ®enepanbHbiii 3akoH or 29.12.2012 Ne 273-03 «O6 obpazosanuu B Poccuiickoi
Denmeparpmy (C TOCIEIYIONMME H3MEHEHMAMHE);

v' mpuxasz MunmcTepcTBa 06pasoBanus U Hayku Poccuiickodt @enepaunu ot 17.05.2012 No
413 «O6 yTBep:kIeHUH (erepabHOro ToCyAapcTBEHHOT0 00pa30BaTeIbHOIO CTaHapTa
cperero obmiero 0opazoBaHua (C NOCIEYIOIUME H3MEHEHHUAMH);

v' Ilpukas Munobpuayka Poccum ot 7 mas 2014 r. N 464 «O6 yrBepxKaeHUM
denepalbHOT0  TOCYIapCTBEHHOTO — 00pa3oBaTENBHOIO  CraHjapra  CPEIHETO
npodeccHoHaTEHOTO 00pasoBaHus o crenransrocTd 32.05.15 Kunonorus.

v/ mpukasz MuHHCTEpCTBa 00pazoBanus H Hayku Poccuiickoif @eneparmu ot 31.03.2014 Ne
253 «O6 yreepkaeHnd DejepanbHOr0 TepeuHs Y4eOHUKOB, PEKOMEHIYEMBIX K
HCIIONB30BAHMIO TIPH  peall3aliid  MMEIOIIMX TOCYNapCTBEHHYIO —aKKpEIUTALMIO
o6pa3oBaTeNbHBIX [POrpaMM HAadalIbHOrO O0OINEro, OCHOBHOIO OOIIEro, CpPEeIHEro
ob1ero 06pazosanugy (¢ LOCTSAYIOIIUME H3MEHEHUSIMH); ,

v CaHHTapHO-JNHAEMHOIOrHIecKiHe TnpaBuna W HopmaruBel CanllmH 2.4.2.2821-10
«CaHuTapHO-31H/IEMHOIOrHYeckre TpeOoBaHMs K YCIOBMSIM M OpraHU3alui O0ydeHHs B
061e06pa3oBaTebHEIX  YUPEeKAeHUAK», yTBepskaenHsle IlocTanornenmwem [TaBnoro
roCyIapCTBEHHOTO canuTapHoro Bpada P@ ot 29.12.2010 Ne 189;

v Tlnan y4ebGHOTO Ipollecca OCHOBHOM MpodeccHoHaNbHOH 00pasoBaTebHOR l'IpOI'paM_MLI
(OIIOII) cpemnero mpodeccronansHoro odpasosagua (CIIO) mHa Gaze OCHOBHOTO
obmero 00pasoBaHWs: MPOTPaAMMBI  IOJATOTOBKH CIELHATHCTOB CPEIHEr0 3BEHA
(TITICC3) no cnermansrocTr 35.02.15 Kunomnorus.

B pesynbrare ocBoeHns 00meobpasoBaTebHON yuebnoi mucnunmunsl «Xumus» [TIICC3 B

npenenax ocsoermst OIIOIT CITO Ha Gase OCHOBHOIO OOINETO 0OpasoBaHHs C IOJNYYEHHEM

cpenmero obmero obpasoBaHus (GOPMHPYIOTCS O0IIME KOMIETEHIMH M JIOCTHIAIOTCH
CIIEIYIOIIHE PE3YJILTATEL: :

1.1.  JIm4yHOCTHBIE pe3y/IbTAThI:

1) poccHHCKYIO TPaXK/AHCKYIO HISHTHYHOCTb, NaTPHOTH3M, YBAKEHHE K CBOEMY HApOLY,
JyBCTBA OTBETCTBEHHOCTH Iiepe] PoauHON, ropaocTr 3a cBoi kpaif, csoro Pommay, nporuioe u
HacTosIlee MHOTOHAIMOHAIBLHOTO Hapoma POcCuH, yBaXK€HHE TOCY/JapCTBEHHBIX CHMBOIIOB
(repd, (rar, TUMH);

2) TIPaKJAHCKYIO TO3HIHI0 KAk aKTHBHOTO H OTBETCTBEHHOIO WIEHA POCCHHCKOTO
06IIecTBa, OCO3HAIOLIEN0 CBOM KOHCTHTYIIMOHHBIE IpaBa U 0043aHHOCTH, YBAXKAFOIIETO 3aKOH U
MpaBoONOPAAOK,  OOmamaroliero  4YyBCTBOM — COOCTBEHHOrO  [OCTOMHCTBA,  OCO3HAHHO
IPUHUMAIOLIETO TPAJUIMOHHBIE HAIMOHAILHLIE H OOIIEYET0BEYECKHe IyMaHHCTHICCKHE H
IMEMOKpaTHYeCKHe [IEHHOCTH;

3) TOTOBHOCTH K CIIyKeHHI0 OTedecTBy, €ro 3aIiuTe;

4) chopMHUPOBAHHOCTE MUPOBO33PEHHMS, COOTBETCTBYIONIETO COBPEMEHHOMY = YPOBHIO
Pa3BUTHA HayKW W OOIIECTBEHHOM NPAKTHKM, OCHOBAHHOIO Ha JHAlOre KyIbTyp, a TaKiKe
pasiuuHBX (opM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHWE CBOCTO MecCTa B IOJHKYIBTYPHOM
MHpE; ‘

5) chOpMHPOBAaHHOCTL OCHOB CaMOpPAasBUTHs M CAMOBOCIHTAHHS B COOTBETCTBHH C
0BIIIeUeIOBEUeCKIME 1[eHHOCTAME W HMJealaMH TPaXIaHCKoro oOLIecTBa; TOTOBHOCTB H
CIIOCOOHOCTH K CaMOCTOSITEIHOM, TBOPYECKOH M OTBETCTBEHHOM AEATENbHOCTH;

6) TONEpaHTHOE CO3HAHHE W IIOBENEHHE B IOJUKYIBTYPHOM MHMPE, TIOTOBHOCTH H
CIIOCOOHOCTD BECTH [MAIIOT C JIPYTHMHE JIIOBMH, JOCTHraTh B HEM B3aUMOIIOHUMAHHA, HAXOIUTD
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ofImupe IeNy ¥ COTPYIHHYATH UL WX ITOCTIIKEHMS, CIIOCOOHOCTH IPOTHBOCTOSITH HIEOIOTHH
SKCTPEMH3Ma, HAIMOHATHM3Ma, KCCHO(POOHH, TUCKPHMUHALIMU 10 COMHAIIBHBIM, PEJHIHO3HBIM,
PaCOBBIM, HAMOHATBHBIM [IPU3HAKAM M JPYI'MM HETATHBHBIM CONMAIBHBIM SBICHUIM;

7) HaBBIKH COTPYIHUYECTBA CO CBEPCTHMKAMHM, IETEMH MIIAJIIIEr0 BO3pacTa, B3pOCIBIMA B
00pa3oBaTebHOM, 00INECTBEHHO I10JIe3HOM, y4eOHO0-HCCIeN0BATENBCKOMN, TPOSKTHON U JIPYTHX
BHIAX JAEATEIHOCTH;

8) HpPaBCTBEHHOE CO3HAHFE K I[OBEJEHHE Ha OCHOBE YCBOEHHs OOIIEYEIOBEIECKHUX
LEeHHOCTEH;

9) roTOBHOCTH W CIOCOOHOCTE K 00pa3oBaHWIO, B TOM YHCIE CamM000pasOBaHHIO, Ha
IPOTSKEHWH BCell JKM3HM, CO3HATENHLHOE OTHOLIEHHE K HEIpPEepRIBHOMY OOpasOBaHHUIO Kak
YCIIOBHIO YCIIEITHOMH MpodecCHOHATBHOM i 00IEeCTBEHHOM NEATENBHOCTH;

10) screTHuecKoe OTHOIIEHHE K MUPY, BKIIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOLICHHH;

11) mpuHSTHE M pealM3alldio [EHHOCTEH 370poBoro u Oe3omacHOro ofpasa KU3HH,
HOTPeOHOCTH B HU3MYECKOM CAMOCOBEPIICHCTBOBAHIH, 3aHATUSIX CIIOPTHBHO-03[0POBHTEIBHON
NeSTENLHOCTRIO, HENpPUATHE BPCOHBIX IIPUBBIYEK: KypEHHs, YIIOTPEONEHMs alKoros,
HapKOTHKOB;

12) 6GepexHoe, OTBETCTBEHHOE K KOMIIETCHTHOE OTHOINEHHE K (U3MYECKOMY H
[ICHXOJIOTHYECKOMY 3I0POBBIO, KaKk COOCTBEHHOMY, TaK M JPYIHX JIONCH, YMEHHE OKa3bIBaTh
TIEPBYIO TIOMOIIIb;

13) ocosHanubi BEIGOP Oymyineit mpodeccHn i BO3MOKHOCTEH pealn3alui cOOCTBEHHBIX
JKM3HEHHBIX IUIAHOB, OTHOLIEHHE K Mpo(ecCHOHATbHOH JeATENBHOCTH KaK BO3MOMKHOCTH
y4acTUsl B pELICHWH JIHYHBIX, OOINECTBEHHEIX, TOCYIAPCTBEHHBIX, OOIEHAIHOHAIBLHBIX
mpobmem;

14) cdopMHPOBAHHOCTE KOIOTMYECKOTO MBIIUIEHUS, MOHHMAHUS BIMSHUS COLMAIBLHO-
3KOHOMHMYECKMX IIPOIIECCOB HA COCTOSHHME IPHPOHOM H COIMANBHOH Cpelbl; mproOpeTeHue
OTTBITA DKOJIOTO-HANPABIEHHOH AEATCIEHOCTH,

15) OTBETCTBEHHOE OTHOIIEHHE K CO3/aHHMIO CEMBH Ha OCHOBE OCO3HAHHOTO IIPHHATHA
IIEHHOCTEH CeMEHHOH KU3HH.

1.2. MeranpeaMeTHble pe3y/IbTAThI

1) yMmeHHe CaMOCTOSTEIBHO ONpeleNsaTh LeNH IeATEIbHOCTH M COCTaBIATL IUIAHBI
JIEATENILHOCTH;  CAMOCTOSTENBHO  OCYIIECTBIATH, KOHTPOJMPOBATE M KOPPEKTHPOBATH
NeATENFHOCTR, HCIIONB30BaTh BCE BO3MOMKHEIE PECYPCHI UL JOCTHKEHHS ITOCTABIEHHEIX IeNnen
M pealH3allii [UIAHOB JIeATeIbHOCTH; BEIOHPATh YCIEITHEIE CTPATETHH B PA3/IHYHBIX CHTYaIlHIX,

2) yMeHME MpPOAYKTHBHO OOLIATECS M B3aMMOJEHCTBOBaTh B IIPOLECCE COBMECTHOH
NEATEFHOCTH, YUHTHIBATE HO3HIMH JPYIHX YIACTHHKOB IEATENBHOCTH, SQ(QEKTHBHO pasperars
KOH(ITUKTEI;

3) BlaJcHHC HABBIKAMH II03HABATENLHOM, y4eOHO-HMCCIIENOBATENbCKOH H IIPOCKTHOM
JIeATENbHOCTH, HABRIKAMH  paspelneHuss npodieM; crnocobHOCTE M TOTOBHOCTH K
CaMOCTOSTEILHOMY TTOMCKY METOMNOB PEllCHHUs NIPaKTHYECKHX 3a7ad, IPUMEHEHHIO pa3sMH9IHbIX
METOIOB IIO3HAHHS;

4) TOTOBHOCTL M CHIOCOBHOCTH K CAMOCTOATENHHOH HH(OPMALHOHHO-IIO3HABATEIEHON
NeITeTbHOCTH, BIAJIEHHE HABLIKAME ITOYUCHHS HEOOXOAMMOH HH(OpPMaluH M3 CioBapel
pa3HEIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(MOPMAINH, KDHTHYECKHU
OIIEHMBATH ¥ HHTEPIPETAPOBATH HHPOPMALHIO, [TOIYIaeMYIO H3 Pa3iIH4HbIX HCTOYHHKOB;

5) yMeHHE HCIIOIB30BaTh CPEACTBa HHGOPMATHOHHBIX ¥ KOMMYHHKALHMOHHEIX TEXHOIOTHHA
(mamee - MKT) B pemeHnH KOTHUTHBHBIX, KOMMYHHKATHBHBIX H OpPraHM3alHOHHBIX 3a1ad C
cobmonenneM TpeboBanui 9PrOHOMHUKH, TEXHUKH He3oracHOCTH, THTHEHBI,
pecypcocheperkeHust, IPABOBEIX M 3THYECKUX HOPM, HOPM HH(POPMAITMOHHON 0€30I1aCHOCTH;

6) yMeHHE OIpeAessTh Ha3HaueHne ¥ (PYHKIMH Pa3JIMYHbIX COUMAIIBHBIX HHCTHTYTOB;

7) YMEHHE CaMOCTOSTENBHO OIEHMBaTh M IPHHHAMATh PEUICHUs, OIIPEACAIOMHUE
CTpAaTErHIO MOBE/ICHMUS, C YUETOM IPAXKIAHCKUX H HPABCTBEHHAIX [[EHHOCTCH;



8) BrazeHHe A3LIKOBHIMH CPCACTBAMH - YMEHHE ACHO, JIOTHYHO M TOYHO H3Jararb CBOKO
TOYKY 3PEHHMSA, HCIIONB30BaTh aJ[cKBaTHBIE A3BIKOBBIE CPEJICTBA;

9) BnazeHHe HABBIKAMH [O3HABATENBHOH pedIeKcHH Kak OCO3HAHMS COBEpIIAEMEIX
NEACTBHH M MBICITHTEIBHEIX TIPONECCOB, HX PE3yJIbTaTOB M OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
He3HaHKs, HOBBIX IT03HABATEILHEIX 3a/1a4 H CPEJICTB MX JOCTHKEHHS.

1.3. IIpeamerHbie pe3yabTaThI:

1) chopMHUPOBAHHOCTD TIPENCTABIEHUH 0 MECTEC XUMHH B COBPEMEHHOW HAYYHOH KapTHHE
MHpa; HOHHMAHKE POTH XUMHH B (HOPMHPOBAHUH KPYTo30pa H (yHKIHOHAIBHOH IPaMOTHOCTH
YyeIoBeKa Ui PEeNIeH s [IPaKTHYeCKUX 3a71ay;

2) BIAJEHHE OCHOBOIONATAIOIUMY XMMHYECKHMH IOHATHAMU, TEOPHSIMH, 3aKOHAMH H
3aKOHOMEPHOCTAMIE; YBEPEHHOE II0b30BaHNE XUMHUIECKON TEPMUHOIOIMEH H CHMBOJIHKOH;

3) BHajeHHe OCHOBHBIMH METONAMH HAy4yHOI'O IO3HAHHd, HCIOIL3YEMBIMH B XHMHM:
HaOTIONeHHe, OIMCAHWE, H3MEPEHME, OKCIIEPHMEHT, yMeHHe 00pabaThiBaTh, OOBSICHSITH
PE3YIBTAThl IPOBENEHHBIX ONBITOB U JENaTh BHIBOJIbL, TOTOBHOCTH M CIIOCOOHOCTDL IPHMEHSTH
METOMBI TTO3HAHKS TIPU PELICHUH IIPaKTHUECKHX 3a/1ad;

4) chopMHEPOBAHHOCTE YMEHHS JlaBaTh KONUIESCTBEHHBIE OLIEHKH W [IPOBOJUTH PACIETHI IO
XMUMHYECKAM (POPMYJIaM U YPaBHEHHUAM;
| 5) BiameHHe NpaBUIaMH TEXHHKHM O€30MacHOCTH MHpH HCIONL30BAHHH XHUMHIECCKHX
BEHICCTE;

6) chopMHPOBAaHHOCTE COOCTBEHHOM MO3MIMH 110 OTHONIEHMIO K XHMHYECKOH
uH(bOpPMALIHH, TTOITyJIaeMON H3 Pa3sHBIX HCTOYHUKOB;

7) it 0Oy4aloImuxXcss ¢ OrPaHHYEHHBIMH BO3MOMKHOCTAMH 37I0POBBS  OBJIAJICHHE

OCHOBHBIMH JTOCTYIITHBIMH METOJIJAMH HAy4HOTO TIO3HAHH;
1.4. O0mue KoMIIeTEHLUHN BBIMYCKHHKA:

O0mue KOMNETEHIINHA BBITYCKHHKA:

OK 1. IoHuMaTh CYIIHOCTE M COIHANBHYIO 3HAYMMOCTH CBoel Oymyme#t mpodeccum,
[POSABILATH K HEH YCTOMYMBBIN HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JIEATENBHOCTh, BBIOHpAaTh THIIOBBIE METO/BI H
c110co0BL BEITOTHEHHS IPO(ECCHOHANBHBIX 3aa9, OIIEHUBATh HX 3 ()EKTHBHOCTE U KAYECTBO.

OK 3. IIpuHuMAarh pelleHus B CTAHAAPTHRIX U HECTAHIAPTHEIX CHTYAlUIX U HECTH 32 HHX
OTBETCTBEHHOCT. '

OK 4. OcymecTBiiaTh NOHCK ¥ WCIONB30BaHHE HHGPOpPMANMH, HEOOXOAMMOH IUIT
5 PEKTUBHOr0 BBITONHEHUS MPO(PECCHOHANBHEIX 3a1a4, IPO(PECCAOHANBHOIO W JIMTYHOCTHOTO
Da3BHTHSL.

OK 5. MHcnons3oBats  WHGOPMAIMOHHO-KOMMYHUKALMOHHEIE — TEXHOJOTHH B
podeccHOHaNTBHON e TeIbHOCTH.

OK 6. PabGorare B KOJ/UIEKTHBE ¥ KoMaHzme, >QdexTHBHO 00Imarbcs ¢ KOJIETaMH,
PYKOBOJCTBOM, TOTPEOHTEILIMH.

OK 7. Bparp Ha cels OTBETCTBEHHOCTH 3a PabOTy WICHOB KOMAH/bBI (MOMYHHEHHBIX),
pEe3yJIbTaT BBIIOTHEHMSI 3aaHHH.

OK 8. CaMocCTOSTENBHO ONpPENeNsTh 3aadd MpodecCHOHANBHOIO H JIHYHOCTHOTO
Da3BHUTHS, 3aHAMArbcs — caMooOpa3oBaHMEM,  OCO3HAHHO  IUIAHHPOBATh  IOBBILCHHE
KBaJIH(PHKALMH.

OK 9. OpreHTHpOBATECSA B YCIOBHSAX YaCTOH CMEHBI TEXHONOIMH B HpO(eCccHOHANBHOM

JEATCIIEHOCTH.



TemaTnueckuii mian odmeodpasoBaTebHOH y4eOHOH THCIHIUIAHDI

«XuMuU»
HaumenoBanue pasjaejioB, TeM KoaugecTBo 4acoB
Bcero AyauTOpHBIX JII3 CamocTosITeIbHAS
(Teoper.) (BHeayauTOpHAN)
pabdora
1 xype
Brenenue 3 1 1 | - ‘ 2
Pasnen 1. Opranudeckass XHMUS
Tema 1.1. IlpeameT opranu4ecKoi 10 4 4 2
XUMHH. TeopHs CTpOESHHs
OPraHUYECKUX COEIMHEHHH
Tewma 1.2. Ilpenensubie 9 4 3 2
YT JIEBOIOPOIE
Tema 1.3. DTHIEHOBEIE U 8 2 4
JTHEHOBBIE YIJIEBOLOPOIEI
Tema 1.4. AueruniieHOBBIE 4 2 - 2
YIJIEBOIOPOIBI
Tema 1.5. ApomaTHueckue 8 2 4 2
YIIIEBONOPOIBI
Tema 1.6. [Ipupoguble HCTOUYHUKH 2 2 -
VTJIEBOZ0POJIOB
Tema 1.7. 'uapOKCHIILHEIE 14 8 - 2
COEIMHEHUS
Tema 1.8. Anbaerunbl 1 KETOHBI 4 2 2
Tema 1.9. KapOoHOBEIE KHCIOTHI X 8 2 4 2
HX MTPOU3BO/IHEIE
Tema 1.10. Yrnesonst 10 4 - 2
Tema 1.11. AMHHBL, 8 2 2 2
AMHHOKHCJIOTHI, OelKu
Tema 1.12. Azorconepikamnne 2 2 -
TETEPOIHKIMYECKHE COSIHHEHHS.
Tewma 1.13. buonorugecku 6 2 4 2
AKTHBHEIE coeTMHEHNsE DepMEHTEL
Paznen 2. Heopranu4deckass XuMHs
Tema 2.1. Xumus — Hayka o “ 2 2
BEIIEeCTBAX
Tema 2.2. Ctpoenue atoma 2 -
Tema 2.3. [lepuogmaeckuii 3aK0H U 9 3 2 4
[Teprouueckas CHCTEMa
XHMHYECKUX TIEMEHTOB
JI.W.Mennencena
Tema 2.4. CTpoeHue BemecTsa 7 4 1 2
Tema 2.5. ITomumepsl 2 2 -
Tema 2.6. JlucriepcHbIe CHCTEMEI 4 2 2
Tema 2.7. Xumirdeckue peakiiun 16 8 - -

2 Kypce




Tema 2.8. PacTBOpEI 12 6 2 4

Tema 2.9. OKUCIHTETBHO- 10 4 4 2
BOCCTAHOBHTEIBHEIE PEAKIMH.
DIIeKTPOXHMHYECKAE TIPOIIECCH

Tema 2.10. Knaccuduxarms 14 6 24 4
BemecTB. [[pocThie BellecTBa

Tema 2.11. OcHOBHBIE KJ1acChl 12 8 4
HEOPTaHMYECKUX U OPTaHHYECKUX

COCIMHEHMH

Tema 2.12. X¥MHs 2JIEMEHTOB 18 12 2 4
Tema 2.13. XuMuAs B JKH3HH 10 4 4 2
obecTBa

Ytoro o 212 102 66 44

IK3aMeH

Conepxanue 06meo0pa3oBaTeasHOM y4e0HOH AHCHMILIMHEL «XHMHD)

Brenenne
Hay4rble MeTO/IBI TO3HAHMS BEIIECTB M XUMHUECKUX SBICHMH. PONb sKCIepUMEHTa ¥ TEOPUH B

XUMHH. 3HadeHWe XuMuM Ipu ocBoeHMH mnpodeccuit CIIO wu cnemmansxocteit CIIO
eCTEeCTBEHHO-HAYYHOTr0 [IPO(UIL MPO(EecCHOHANBHOT0 00pa3oBaHHMsL.

CamocTonTebHAs (BHeay IuTOpHAas) padora (2 4yaca)

IToproToBka JOKIAJI0B, MYTETHMEIMMHBIX IPE3EHTALIUAN 10 TEMaM:

Wcropus cTaHOBIEHUS XUMHYECKOH HAYKH.

Briparonipecs XuMuku Poccuu, X BKITAZ B pa3BUTHE XUMHYECKOH HAYKH.

XUMHS — TOPH30HTHI 3aBTPALIHETO THA.

JlocTHIKEHHST XUMHYIECKOH HAYKH B HACTYMHBIIEM 21 Beke.

1. Opranngeckast XUMHSA _

1.1. IIpeamer oprannveckoii XuMuH. Teopusi cTpoOeHHs OPraHHYEeCKHX COeIHHEHHI
ITpenmer opranuyeckoii XHMHH.

[TousTie 00 OpPraHHYECKOM BEIIECTBE M OpPraHMYecKod Xumud. KpaTkuii o4YepK HCTOpPHH
Pa3BUTHS OpPraHWYecKoH XWUMHMM. BuTamusM u ero kpymeHHe. OcCOOEHHOCTH CTpPOEHMA
OpraHuveckux coenuHenui. Kpyrosopor yriepoja B IpHpPOJE. '
Teopusi crpoennst opranudecknx coegunenuii A.M.byriaeposa.

[Mpennockiky  co3AaHus TEOpHHM CTpoecHHA. (OCHOBHBIE TIIONIOXKEHMS TEOPHUH CTPOECHUA
A M. Bytnepopa. XuMmuueckoe CTpOGHHE M CBOHCTBA OpraHpdeckux BemecTB. Ilomarme 00
m3oMepun. Crroco0sl 0TOOpaKeHUs: CTPOSHUS MOJIEKYIIB! (POopMYIIBL, MOJENH). 3HAaYEHHE TEOPHH
AM.ByriepoBa Uit pa3BHTHS OpPraHHYECKOM XHMHH H XMMHYECKHX IporHozoB. CTpoeHHe
aTtomMa yriepofa. JJeKTpoHHoe o0mako W opbuTame, S- U p-opOUTanH. DIEKTPOHHBIE H
3IEKTPOHHO-rpadudeckie (GopMyJsl aToMa YriIepoJa B OCHOBHOM M BO30YXKIEHHOM
cocrosHuAX. KoBaleHTHAsS XUMHUYeCKas CBA3b U €¢ KiIacCH(UKaIUs o crioco0y MepeKphIBaHHs
opburaneit (o- u n-cBsa3u). [lorstre rubpunuanuy. Paznudabie THIIB THOpHAM3aMA B GopMa
aTOMHBEIX OpOMTAaNel, B3aUMHOE OTTAIKHBaHWE IMOPHIHBIX OpOHMTaIedl M MX PACIOJIOKECHHE B
[POCTPAHCTBE B COOTBETCTBHM € MMHHMYMOM OHeprud. I'eomMeTpus MOJNEKYN BEIIECTB,
00pa30BaHHEIX ATOMaMH YTJIEPOaa B Pa3IMYHbIX COCTOSHUSIX TUOPHIU3aLIAH.

Kaaccudukanusa opranndeckKHx coeIHHeHHIl.




Knaccuukalys OpPraHMYECKHX BEIIECTB B 3aBHCHMOCTH OT CTPOEHHMs YTJIEPOIHOW LElu.
[Tonatne GyHKUHOHAIBHONW rpynmel. Kiaccudukaius OpraHHYecKHX BEIIECTB [0  THITY
dbyEKIHOHATEHOM Tpymmbl. OCHOBEl HOMEHKIIATYPEI OPTaHMYECKHX BEIIECTB. | pHBHAIIBHEIE
paspaHus. PalMoHATBHAS HOMEHKIATypa Kak InpeammecTBeHHuna Homenkmatypsl I[UPAC.
Homenknarypa IUPAC: npuniunsl 06pa3oBaHEsS Ha3BaHWM, CTAPIIMHCTBO (YHKIMOHATBHBIX
rpymi, ux 00o3HadeHue B npedukcax u cyGdurcax HazBaHHH OPraHUIECKUX BEIIECTB.

THOBI XHMHYECKHX CBfi3ell B OPraHHYeCKMX COeTHHEHHSNX M CHOco0bl HX paspbiBa.
KnaccuuKamess KOBAJIEGHTHBIX CBA3eH IO DIEKTPOOTPHUIATEIILHOCTH CBA3aHHBIX aTOMOB,
criocoBy TiepeKkphIBaHUS OpOMTalel, KpaTHOCTH, MeXaHu3My oOpasoBaHus. CBS3b IPHPOBI
XAMHYECKOH CBS3M C THIIOM KPHUCTaJUIMYECKON PEIICTKH BEIIeCTBA M €ro (QH3HYEeCKHMH
cBoifcTBaMH. PaspelB XMMHUECKOW CBI3H Kak IIporecc, OOpaTHBIH ee 00pazoBaHuIo.
[OMONHTHYECKHH W TeTepONMTHIECKUHA pasphiBBl CBA3CH, HX COIOCTABICHAE C OOMECHHBIM H
JIOHOPHO-AKITEITOPHBIM MeXauu3Mamu ux obpasopanus. [lomartme cBOOOZHOrO pajmKana,
HYKIeOGHIBHOH 1 3NEKTPOGHUIEHON YaCTHIBL.

Knaccupukanysi peakuuii B opranuveckod xumuu. llomsTHe 0 THIAX H MEXaHH3Max
peaknuii B oprammueckoit xumuu. Cyberpar u pearent. Knaccrukanus peaKkiui IO
U3MEHEHHIO B CIpyKType cyOcTpata (IpHCOEIMHEHHE, OTINCIUICHHE,  3aMCIICHHE,
M30MEpH3aIMs) U THIy peareHTa (paluKalbHEIe, HYKIeo(HiIpHbIe, SIEKTpoduibHEe). Peakmmm
npucoemuuenus (AN, AE), simvunuposanus (E), samemenus (SR, SN, SE), usomepuzanum.
Pa3sHOBHIHOCTH PeaKIMi KayKI0r0 THIIA: THAPHPOBAHKE H JCTHAPHPOBAHHE, IAJIOTCHAPOBAHKE 1
JerajoreHUpoBanye, — THApaTanms W JETHApaTalys,  THIPOTallOreHHPOBAHUE  H
JErHPOTraoTeHHPOBaHKe,  IMONMMEpH3alMad W [OJHKOHACHCAIMS,  IICPErPYNIIHPOBKA.
OcoGeHHOCTH  OKMCIHTEIBHO-BOCCTAHOBHUTEGHEIX — PEaKnui B  OPTraHHYeCKOH — XUMHH.
CoBpeMeHHBIE TPEICTABJIEHHA O XHMHYECKOM CTPOEHHH OPraHHYeCKHX BeIEeCTB.
OCHOBHBIE HAMPaBJIEHHs Pa3BUTUA TeOpHH CTpoeHnst A.M.ByTneposa. Mzomepus OpraHu4ecKHX
BemecTB M ee¢ BHUABL. CTpyKTypHas H30MEpHSI: MEXKKIAcCOBasg, YIJIEPOJHOIO CKENeTa,
ITOJOKECHHS. KpaTHOH CBA3M © (QYHKIMOHAIBHOM Trpynmel [IpocrtpaHCTBEHHas H30MEPHA:
reoMeTpHYecKas B onTHIecKas. [[oHATHEe aCHMMETPHIECKOTO IeHTpa. brornormdeckoe sHaueHue
ONTHYECKON M30MepHH. B3aWMHOE BIMSHME aTOMOB B MOJIEKYJax OpPraHHYECKHX BELICCTB.
DnextpoHtbie  5()GEKTEl aTOMOB M ATOMHBIX TIpYNI B OPraHMYECKHX  MOJICKYJIax.
VHIYKIMOHHBIA 3B (EKT, NON0KATENHHBIA i OTPULATENBHEIH, €10 0coOeHHOCTH. MesoMepHbIi
sdhbext (3hdexT conpsKeHus), Ero 0COOEHHOCTH.

Hemoncrpanun Kosuiekiuy opraHAgecKyX BEMECTB (B TOM YHCTIE JIEKapCTBEHHBIX IPENapaTos,
KpacHTeeil), MaTepHaIoB (IPHPOIHBIX M CHHTCTHYECKHX KaydyKOB, IIACTMACC M BOJIOKOH) H
M3MeNHi 13 HUX (HUTel, TKaHe#, OT/JeIOYHbIX MaTePHAIIOB).

Mogemu momexyn CH4, C2H4, C2H2, C6H6, CH30H — mapocTepiKHEBBIE H 00BEeMHEIE.
Mojiend  OTTAJKMBaHHA THOPUIHBIX  OpOHTaled ¢ TIOMOINBIO  BO3JYIIHBIX  LIAPOB.
B3auMoIeHCTRIe HATPHS ¢ ITAHONOM M OTCYICTBHE B3aHMOJEHCTBHA C THSTHIOBBIM I(QHPOM.
OMBITEL, IOATBEPKIAOIIME HATHYHE (YHKIHOHAIBHEIX TPYyNN Yy COCAMHEHHH pa3sHYHBIX
KJIaCcCOB.

JlabopaTopHBIil OIBIT

M3roToBrneHHe MOJAENed MONEKYT —IIpeACcTaBuTeNle pa3smuyYHBIX KJIacCOB OPraHUYeCKHX
COeIHHCHHIM.

ITpaxkruveckue 3ansaTus. (4 4aca)

ObHapy keHre yriiepoia | BOJI0poJia B OPraHMuYeCKOM COEAMHEHUN.

O6napyxenne raoreHos (npoba be#npmTeiina).

Pemenne 3amay mo Teme «Kmaccudukanms M HOMEHKIATYpa OPTaHMYECKHX COEMMHEHHIN(2
gaca)

CaMocrosiTebHast (BHeayuTopHasi) pabora (2 4aca)

[ToaroTOBKA KOHCIIEKTa, MYIbTHMEOHMHHBIX MpeseHTanmit mo Teme «CoBpeMeHHAs TEOpPHA
CTPOEHHSI OPraHUYECKHX BEIIECTB»



1.2. IIpexeasHbIe YIieBo10POIBI
Tomomornueckuii pag ankanos. [lomstae o6 yriaesopopomax. OCOOEHHOCTH CTPOCHHMS

TpeneIbHBIX YIIEBOAOPOIOB. AJTKAaHBI KaK MPEICTABUTEIN [IPEICTBHEIX YTiIEBOI0POOB.
DIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOECHME MOJEKYJIBI METaHa M JIPYyTHX —allKaHoB.
omonorayeckuit psamg u wm3oMepus napaduHoB. HopMaibHOe H Pa3BETBICHHOE CTPOCHHE
yruepoxHoi memd. HoMeHKIaTypa allkaHoB U alKHITBHBIX 3aMeCTHTeleH. PH3IecKue CBOHCTEA
ATKaHOB. AJKaHbBI B IIPHPOJIE.

XuMu4ecKHe CBOHCTBA aJIKAHOB.

Peaxmuu SR-twma: ramorenuposanue (pabors: H.H.Cemenosa), nurpoBanue 1no KoHOBaIOBY.
MexaHnu3M peaklMd XJIOPHPOBAHHSA  aiKkaHoB. Peakumu JerdApUpOBaHusA, TOPEHH,
KATAJTUTHIECKOTO OKHCIEHHS AalkaHoB. KpeKWHr ajKaHOB, pasIH4Hble BH[BI KPEKUHIA,
IpUMEHEHHE B MPOMBIIUIEHHOCTH. [IMponM3 W KOHBEpCHs MeTaHa, M30MepHu3allisd alKaHoB.
IIpuvenenue u  crnocoGbl  moaydeHHss ankanos. OOnacTd [IPUMCHEHHMsS — AlIKaHOB.
[TpoMBIIIIERABIE  CIOCOOB! [IOTYUeHHA AlIKaHOB: TONyYeHHE H3 IPUPOJHEIX HCTOYHHKOR,
KPeKHHT HapahHHOB, MONyIeHHE CHHTETHYECKOTO Oen3uHa, rasu(pukamus yris, THIPHPOBaHHE
ankanoB. JIabopaTopHele coco0b! MOTyIeHHs alKaHoB: chHTe3 Bropia, nexapOoKCHIIpoBaHue,
THAPOITH3 KapOuaa alFoMMHHUS.

HuxaoankaHbl.

[OMOJIOTHYECKHH DS M HOMEHKIATypa LMKIOANKaHOB, WX obmas Qopmyna. llomstne o
HAlpOKEHHM 1MKiIa. V30oMepHs NHKJIOAIKaHOB: MEXKIACCOBas, YIJICPONHOTO —CKENeTa,
reoMeTpuyeckas. [lonydeHne W (pHU3MYecKHe CBOMCTBA LMKIOATKAHOB. XUMHIECKHE CBOMCTBA
maKIoankanoB. CrienuduKka CBOMCTB IMKIOATKAHOB C MaJbIM pa3sMepoM IMKIa. Peakuun
TIPUCOSIMHEHHUS W PaJMKaTbHOIO 3aMEIIEHHUSL.

HemoHcTpanux

Moert MOTEKYJl MeTaHa, JPYIMX AIKAHOB, pa3NHYHBIX KOH(pOpMAaLMH MUKIOreKcana.
PactBopenue mapaduia B OeH3HHE U HCIIApPEHUE PACTBOPUTEIIA M3 CMECH.

[IaBnenre mapabuHa U €ro OTHOLIEHHE K BOAE (PaCTBOPHMOCTE, TIOTHOCTh, CMAYHBAHMUE).
Pasnenenue cMecn OEH3UH—BOJIA C IIOMOIIBIO JETHTENLHOH BOPOHKH.

[operne MeTaHa, MponaH-GyTaHOBOH cCMecH, NapaguHa B yCIOBHAX M30bITKA M HENOCTATKA
KHCIIOPOJIA.

B3pbIB cMecH MeTaHa ¢ BO3IyXOM H XJIOPOM.

BoccTaHOBIICHHE OKCHIIOB TSIKEIIEIX MCTAIIOB NapapHrHOM.

OTHOWEHHE IUKIOrekcana K OpoMHOM BOJE U pacTBOPY IIEpMaHraHaTa Kajus.

JlaGopaTopHbIe ONBITHI

M3roToBieHHe ~ MOZeNeHd  MONEKyJl — &JIKAHOB W TrajoreHalkaHoB.  VIsrorosnenue
napagunrpoBaHHOW Oymary, HCIBITAaHWE €& CBOMCTB: OTHOINEHHS K BOJE W JKHPaM.
O6HapyKeHHE BOIbI, CaKH, YIJIEKHCIIOTO Ta3a B IIPOAYKTax ropeHus cBedd. O3HaKOMIEHHE CO
CBOMCTBAMH TBEPIABIX Iapa(UHOB: IUIABICHHEM, PAaCTBOPHMOCTBIO B BOJE M OPraHHYCCKHX
PACTBOPHUTENAX, XAMHYECKOH HHEPTHOCTBIO (OTCYTCTBHEM B3aMMOJEHCTBHS ¢ OPOMHOH BOXOA,
pacTBOPAMH [IepMaHraHaTa Kalus, THIPOKCHIa HaTPHs H CEPHOM KHCIIOTRI).

IlpakTu4yeckoe 3ausaTHe (3 9aca)

I[TosydeHue MeTaHa ¥ W3YUCHHE €r0 CBOMCTB: FOPEHHs, OTHOLIEHH] K OPOMHOM BOJIE H pacTBOPY
nepMaHraHaTa Kajus.

Pelnenwe 3a1a4 Ha BBIBOJI MOJIEKYJIIPHBEIX (POPMYII OPTaHUYECKHX BELIECTB 110 MACCOBBIM JIOIIIM
3NeMeHTOB (2 Jaca)

CamocronTennHas (BHeayIuTOpHAs) padora (2 9aca)

Brinonaexre 3amanmii mo teme «M3oMepsl ¥ TOMOTOTH IPEIeIbHEIX YTIEBOAOPOLOBY

1.3. DTHeHOBbIE H JHEHOBbIE YIJIEBOI0PO/IbI

Tomomorugeckuii psii aJdKeHOB. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIBI
STHJIEHA W alKEeHOB. ['oMonmormueckuil psa u odmas hopMyna ankeHoB. M30MepHsa STHIEHOBEIX
YITIEBOJIOPOMIOB:  MEKKJIAcCOBas, YILIEPOJHOIO CKelleTa, IOJO0KEHHS KpPaTHOH . CBS3H,



reomeTpraeckas. OcoOCHHOCTH HOMEHKIIATYphl 3THIJIEHOBBIX YIJIEBOAOPOMIOB, Ha3BaHHUS
BayKHEHITHX pagukanoB. Ou3ndeckue cBOHCTBA AIKEHOB.

XuMudyecKne CBOMCTBA AaJKeHOB. OJIeKTPODUIBHBIM XapakTep peakluil, CKJIOHHOCTb K
peaKkusM TPHCOEIMHEeHHs, OKHCIeHWs, HonmMmepusanud. IlpaBuno MapKOBHHKOBA H €T
SNIEKTPOHHOE 000CHOBaHME. Peakuy rajgoreHupoBaHus, TUIPOTraloreHUPOBAHMSA, THAPATaL|H,
rufpupoBanus. Mexanusm AE-peaxnuii. [lomatme o peaxumsax nonuMepusanud. l'openue
aNKeHOB. Peaknny OKHUCIIeHHs B MATKAX W KECTKUX YCI0BHIX. Peakuus Barnepa u ee 3Ha4eHue
U1t 0OHapyKEHHUS HENPENENbHbIX YIJIEBOJOPOIOB, HOIYYEHH A TTIMKOJIEH.

IIpumenenne m cmocodbI MOJydeHHSI AJIKeHOB. VCIONb30BaHHME BBICOKOH pEaKIMOHHOM
CIOCOOHOCTH AJIKEHOB B XHMHYCCKOHM MPOMBIIIICHHOCTH. [IpMeHeHHe 3THIIEHA W IPOIUIICHA.
[TpoMbliLieHHBIE CIOCOOBI TIONYYEHHS aIKCHOB. PeakUWW HETHAPUPOBAHMS M KPEKHHIa
ankeHoB. JlabopaTtopHbie CIIOCOOEI IIOTYYEHUs AIIKEHOB.

Ankanuensl. [lomsTHe W KiaccuuKalusd [HEHOBBIX YIVIEBONOPOJOB II0 B3aUMHOMY
PaCIIONIOKEHHIO ~ KpaTHBIX  cBs3eH B momekyne. OcCoOEHHOCTH — DIIEKTPOHHOTO  H
IIPOCTPAHCTBEHHOTO CTPOEHHS CONPSKEHHBIX OUEHOB. lIoHATHE O T-3IEKTPOHHOW CHCTEME.
HoMeHkmaTypa QHEHOBBIX YTriIeBomopomoB. OcOOEHHOCTH XMMHUYECKHX CBOMCTB CONPSKEHHBIX
JIMEHOB KaK CJIE[CTBHE WX OJICKTPOHHOTO CTpoeHHsA. Peakumu 1,4-mpHcoeTMHEHNS.
[Tonumepusauus aueHoB. CroocoOGBl MOMyYeHHS [OUEHOBBIX  YIJIEBOJOPOMOB:  paboTEI
C.B.JlebeneBa, neruipupoBaHUE AIKAHOB.

OcHOBHbIE MOHATHSA XHMHH BBICOKOMOJIEKYJISAPHBIX COeIHHEHHIH (HAa NpHMepe IPOIYKTOR
MOJUMEPH3AIMHE AJTKEHOB, AJKAJHEHOB H HX IaJIOTeHIPOH3BOAHBIX). MoHOMED, HOHMED,
peaKiysl IIOMMEPH3AIIHE, CTeleHb IIONUMEPH3AllHH, CTPYKTYPHOE 3BEHO. THIBI IOIMMEPHBIX
nereil: JWHEHHBIe, pa3BeTBICHHBIE, CIIUTHIE. [IOHATHE O CTEPEOPETrYIAPHBIX MOJHUMEpaX.
[MTonuMepsl TepMOIUTACTHYHBIE W TepMOpeakTHBHBIE. [IpencraBieHue o ImractMaccax H
sacToMepax. [loMHITHIEH BBICOKOTO MW HH3KOIO JaBIIEHHS, €r0 CBOMCTBA M TPHMCHCHHE.
Karamuszatopsr  [lurmepa—Hatra.  [lomumpomuneH, ero INpUMEHEHHE M CBOMCTBA.
Tanoredcojiepkaliue MOMUMEPE: TedIIoH, MOMMBHHMIIXIOpHA. Kaydyykw HaTypalibHBIA M
cunaTeTHdeckye. Comoymmeps! (OyTalueHCTHPOIBHBIM Kaydyk). Byakanusaius kayayka, pesuHa
¥ 500HHUT.

JemMoHcTpanuu

Moyjieid MOJEKYT CTPYKTYPHBIX H IIPOCTPAHCTBEHHBIX HM30MEPOB AJIKEHOB H aIKaMEHOB.
Konnexnus «Kayayk u pe3nHa.

Jenonumepusanus KaydykKa.

CryIeHse MIEYHOT0 COKa KaydyKOHOCOB (MOMIOYast, 0/lyBaHYHKOB, QHKYyCa).

JlabopaTopHBbIe ONBITHI

ObnapyKeHHe HEMIPEIEIbHBIX COSIUHEHHH B KEPOCHHE, CKHITHIAPE.

O3nakoMIIeHHE ¢ 00pa3uaMu IOJIMATHICHA U [IOJUIIPOIIHIIEHA.

Pacnio3napanme 06pa3oB ajIKaHOB U aJIKEHOB.

IIpakTHyeckne 3aHATHA (4 Yaca)

[Monydyenue STUIEHA NETHApATAMEd STHIOBOrO cnupra. B3anmonelicTue sTunena ¢ OpoOMHOHA
BOJIOH, PACTBOPOM MepMaHraHara Kaaus.

CpaBHeHHE IIAMEHM JTHIIEHA C IUIAMCHEM IIPENeTbHBIX YIIEBOAOPOAOB (METaHa, IpONaH-
OyTaHOBOM CMECH).

Pemmenne 3a1a4 Ha BEIBOA GOPMYJI OPraHUUECKMX BEIeCTBa 110 IIPOYKTaM Cropanus (2 Jaca)
1.4. AuernjieHoBbIe YIJI€BOAOPOIBI

I'oMoI0THYECKHH PSAN AJMKWHOB. DIIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOEHHUE AlCTHICHA H
IPYTHX alKWHOB. [ oMmoiormdeckuit psix # obmas ¢dopMyna ankuHOB. HomeHkmatypa
AIlEeTHIEHOBRIX YIJIEBOJOPOHOB. V30Mepus MeKKIIaccoBas, YIJIEPOJHOrO CKENETa, IMOJIOKSHH
KPaTHOM CBS3M. '

XuMHYeCKHEe CBOMCTBA M NpHMeHeHHe AJKHHOB. OCOOEHHOCTH peaklHi IPUCOSIUHEHHS 110
TpoliHo#  yrmepon-yriepomHoit cBs3u. Peaxmums Kyueposa. IlpaBuno MapkoBHHKOBa
NPUMEHHUTENBHO K alerwieHaM. [lOIBIDKHOCTE aroMa BOAOpofAa (KHCJIOTHBIC CBOHCTBa
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ankunoB). OKHCIEHME @IKHHOB. Peakuus —3eIHHCKOTO. [lpuMeneHHe —AalE€THICHOBBIX
yraerogoponos. [lomusununanerar. Ilomyuenue ajKuHOB. ITonydeHne aneTUiIeHa MHPOIIH30M
MeTaHa U KapOUIHBIM METOIOM.

Jlemonerpanuma MoJie MONEKyJIEl AUETHIEHa U JIPYTUX aIKMHOB. [lomyuenue aneTuneHa us
Kap6una KamblHs, O3HAKOMJICHHE C (H3WIECKMMH H XHMHYECKHMH CBOHCTBAMH ALCTHTICHA:
PACTBOPHEMOCTHEO B BOJE, TOPEHMEM, B3aHMOJICHCTBAEM C OpoMHOH BOJOH, pacTBOpPOM
epMaHTaHaTa Kaws, comsvu menu (1) u cepebpa.

JlaGopaTopHBIH OIIBIT

M3roToByieHHe MOJIEJIeH MOJIEKyJT AJIKUHOB, HX H30MEPOB.

CamocroaTeanHas (BHeay uTOpHAs) padoTa (2 vaca)
BrinonHenue 3aqaHuil o TemMe «M30Mepsl ¥ TOMOJIOTH [IPE/CTbHBIX YITIEBOTIOPOIOBY

1.5. ApomaTHYecKHe YIJIEBOI0PO/bI
TomoJiorudeckuii paj apeHoB. beH30m Kak IIPeACTaBUTEN b apeHOB. PaspuTHe mpencTaBieHui

o crpoenun Genzona. CoBpeMeHHBIC MPENCTABIEHHS 00 3MEKTPOHHOM H NPOCTPAHCTBEHHOM
cTpoernn Oemsona. OfpasoBaHHe apoOMaTHYECKOH m-CuCTeMbI ['omosoTH fenzoma, HX
HOMeHKIaTypa, obmas dopmyna. HomenknaTypa Juis AM3aMEIEHHBIX [POU3BOIHBIX Oenzomna:
OpTO-, MeTa-, 1apa-PacioioKeHne 3aMmecTuTene. DU3MYECKHe CBOHCTBA apCHOB.

XuMudeckne CcBOiicTBA apenoB. [IpUMEpPHI peaKiMil 3JIEKTPOQUIBHOTO  3aMEIIEHHS:
raJloreHUpPOBaHMsl, ATKHIMPOBaHHA  (KaTajJu3aTopEI Opunens—KpadTca), HUTPOBAHHUI,
cynb(upoBanus. Peaknuy THIPHPOBAHHS U IPUCOEIHHCHHA XJOpa K 6enszomy. OcobeHHOCTH
XUMHMYECKHX CBOHMCTB rOMOJIOroB OeH3o0Jia. B3auMHOe BIMAHHE aTOMOB Ha IPUMEPE rOMOJIOTOB
apenoB. OpHEHTAl¥s B peaKlHaX SIeKTPOQUIBHOTO 3aMEmIEHHS. Opuenrantsl I 1 II poja.
[IprMeHeHHE | IOTyIEHUE apeHOB.

[IpUpoHbIE HCTOYHHKH —apOMATHYECKUX —YIJIEBOAOPOMOB. ApOMaTH3alluid —alIKaHOB H
[MKI0AIKAHOB. AJKHIIHpOBaHue OeH30I1a. :
JdemoncTpanuu

LIlapocTepKHEBEIE W 0OBEMHBIC MOJIEH MOIIEKYTl OSH30J1a K €T0 TOMOTIOTOB.

Pazmenenne cMecH OEH30J—BOJIa C ITIOMOIIBK) JIEITHTENEHOH BOPOHKH.

PacTBopsromas crocobHocTh GeH30/a (IKCTPAKIMS OPraHMIeCKHX H HEOPTraHHIECKHX BOINCCTB
GeH30Jl0M W3 BOXHOLO pacTBOpa i#oja, KpacHTenei; pacTBOpeHHE B O€H30IC BEINECTB,
TPYIHOPACTBOPUMEIX B BOJIE (Cephl, GeH30HHOM KHCIOTEI).

T'openue Genzona.

OtHomenue GeH30a K OpOMHOHN BOJIE, PACTBOPY MepMaHraHaTa KajHs.

ITony4yenue HETpOOEH30IIA.

OsuakomJieHHe ¢  (DUM3MYECKUMH  CBOHCTBAMM  ApOMAaTHYCCKHX — YIJIEBOJOPOIOB €
HCIONIb30BaHHeM pacTBOpUTess «ConbBEHT.

M3roToBJIEHHE | MCIONB30BAHME IIpocTeiiuero mpudopa Ut XpoMaTorpadui.

TTonydenue Gensona AexapOOKCHIMPOBaHHEM OEH30HHON KHCHOTEL llomyuenue W paccioeHue
sMyNbcHE Oenzona ¢ Bojoil. OtHomenue GeH3ona K OPOMHOH BOJIE M PacTBOPY IepMaHraHaTa
Kasusl.

IpakTuyeckne 3aHaTHS (4 aca)

Pelrenie pacyeTHBIX 3a/1ad Ha OIpENeTeHHEe BBIXOIA IPONYKTA PEAKLMH OT TEOPHTHHUCCKH
BO3MOJKHOTO. :

PeleHne SKCIepUMEHTAIBHBIX 3a/1a9 110 TeMe «I eHeTH9ecKas B3auMOCBA3h YITIEBOLOPOIOBY.
CamocrosiTeJbHAS (BHeayauTopHas) pabora (2 vaca)

Cocrapienre cBogHod Tabmuua «OO0mas XapakTepHCTHKA IPENeTbHBIX H HEIPEAC/BHEIX

YIIIEBOIOPOLOB Y

1.6. Ilpupoanbie HCTOYHHKH YIVIEBOA0POROB

11



Hedrs. Haxoxnmenwme B  mpupome, cocTaB ¥ (u3Hyeckue CBOHCTBA  He(TH.
TomnmenosHepretudeckoe  3HadeHue HedrTH. IIpomenunennas —mepepabotka  HeTH.
Pextudukanus HedTH, OCHOBHBIC (pPAaKIMH e¢ pasfelieHHs, HX HCIOJIb30BAHHE. BTOopHdHas
nepepaboTka HeTENPORYKTOB. PeKTHOUKALMA Ma3yTa IPH YMEHBIICHHOM JaBieHud. KpeKuHr
nedrenpoaykToB. Pazmuunrele Buasl kpekunra, paborsl B.I.I1lyxosa. M3oMepH3ans alkaHOB.
ANIKWIMPOBAaHHE HEIpeJeNbHEIX YIIIEBOAOPOaoB. Pudopmunr Hedrenpomykros. KauecTBo
aBTOMOOHMIBHOTO TOIIKMBA. OKTaHOBOE JHCIIO.

Ilpupoaneiii 1 momyTHLIH HedTAHOH ra3el. CpaBHEHHe COCTaBa IPHPOTHOTO H ITOMYTHOIO
ra3oB, UX IPAKTHYECKOE HCII0JIh30BAHHE.

Kamennsrii yrons. OCHOBHBIE HaIpaBICHHs MCHIONB30BAHHS KaMeHHOro yriid. KokcoBamue
KaMEHHOI'0 yIJid, BaXKHEHINHME MPOAYKTBI 3TOrO Ipollecca: KOKC, KAMEHHOYTONBHAS CMOJIA,
HafgcMonbHad Bojga. CoeqMHEHMS, BHIIENSeMBIE W3 KaMEHHOYTONBHOH CMOJBL [IpOgyKThI,
NOJTy4aeMble H3 HAACMOIBHOM BOJBL OKOJOTHYECKHE AacleKThl M00BMH, mepepaboTKH H
HCIIONB30BaHHs OPIOYHMX HCKOMAEMEIX. '

deMoHcTpanun

Komnexnus «IIpupomHbie HCTOYHUKHE YTIIEBOIOPOIOBY.

CpaBHeHHE ITPOIECCOB ropeHus He(TH U IPHPOIHOro rasa.

Obpazopanue HeDTSIHON IICHKY HA TTOBEPXHOCTH BOIBL.

Kartamutndeckuit KpekuHT napaduHa (MM KEpOCHHA).

JlaGopaTopHbIe ONBITHI

Omnpenenenye HaTHIHs HEIPeIebHBIX YIIIEBOJOPOIOB B OeH3WHE M KepocHHe. PacTBOpUMOCTE
pa3IUMIHBIX He(TEeNpoAyKTOB (O€H3MHa, KEPOCHHA, MH3ETLHOrO TOIUIABA, Ba3elliHa, mapaduma)
IpyT B JIpyre.

1.7. 'napoxkcuIbHBIE COENUHEHHS

Crpoenne n kiaccupukanus cnuproB. Kiaccuukanus CIEPTOB 110 THITY YTIIEBOAOPOIHOTO
pamuKana, YMCIy THAPOKCHIIBHBIX I'PYII H THILy aTOMa yTJIEpOia, CBI3aHHOTO C THAPOKCHIBHOMN
IPYNIOH. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE IMIPOKCHIBHOW TpyHmbl Brusaue
CTPOEHHS CITUPTOB Ha MX (DU3MYECKHE CBOHCTBA. MEXMONEKYJSIpHAS BOJOPOIHAS  CBA3b.
['omonoruueckuit psx IpeneNbHBIX OJHOATOMHBIX CIIHPTOB. M30oMepuss W HOMEHKJATypa
ATKaHOJIOB, UX 001Has Gopmya.

XuMHYeCKHe CBOMCTBA aJKaHO/0B. PeaknnoHHAs CIOCOOHOCTD MpPEAelBbHBIX OJHOATOMHBIX
cnupToB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHX M HEOPTaHHICCKHX
coenuHennH, cojepxamux OH-rpynmy: xucinot, ocHOBaHHH, aM(QOTEPHBIX COCUHEHHH (BOJIBI,
cnupToB). Peakimu, moATBEpIKIAIOIIHE KHUCIOTHBIE CBOWCTBA CIIMPTOB. Peakiuy 3amenieHus
THAPOKCHJILHOM TpyIIbl. MexMoNleKylspHas Jeruaparalnus CIHPTOB, YCIOBHA 00pa3zoBaHHS
IpocThiX 3(upoB. CiiokHBIE >QUPHI HEOPraHWYECKHX M OPTaHWYeCKHX KHCIOT, pPeakiu{
srepupuxann. OKHUCIEHHE U OKUCIHTEIEHOE JICTHIPHPOBAHHE CIIHPTOB.

Croco0b1 moJTy4eHHs CIUPTOB. [ MIPONH3 rajoreHallkaHoB. [ uaparTarus ajikeHoB, YCIOBHS ee
npoBeneHusI. BoccTanoBnenne kKapOOHUIBHEIX COSIMHEHHIH.

OTpenbHBbIe TPEACTABHTENH AJKAHOJM0B. MeTaHOI, €ro NPOMBIILIIEHHOE IIOJIyYeHHE |
IpPAMEHEHHE B IIPOMBIIUICHHOCTH. bHONOrm4yeckoe jeiicreue MeTaHona. Crermduueckue
CIIOCOOBI MOJTyYeHHs STHIIOBOrO criupTa. GU3HONIOTHYECKOe NeHCTBHE STAHOIA.
MmuoroaTomuble ctupThL. 30MepHst H HOMEHKIATYpa MPEACTABUTENCH ABYX- H TPEXATOMHBIX
cupToB. OCOOEHHOCTH XMMHYECKMX CBOHCTB MHOTOATOMHBIX CIHPTOB, HX KaueCTBEHHOE
obuapy:xenue. OTzeNbHBIE TIPENCTABHTENH: OTHICHINHKONb, TJHIEPHH, CIIOCOOBI  HX
IOJIY4EHUs, IPAKTHUECKOE TPUMCHEHHE.

®enon. ODNEKTPOHHOE W TPOCTPAHCTBEHHOE cTpoeHHe (herona. B3aumHOe BIHsIHHE
apOMAaTHYeCKOro KONIblla W THAPOKCHILHOH Tpynmbel. XUMUYeCcKHe CBOHCTBa ¢(eHoma Kak
GyHKIMS €ero XMMHYECKOTO CTpOeHHs. bpomupoBanue ¢eHoma (KadecTBEHHAsl peaxius),
HHATpOBaHUE (IIMKPHHOBAs KHUCIIOTA, € CBOHCTBA W npuMmeHeHue). OOpa3oBaHHe OKpalleHHBIX
KoMIUIeKcoB ¢ HoHOM Fe3+. Ilpumenenue ¢enona. [Tonydenue (enona B IMPOMBILIICHHOCTH.
HemoncTpanuu
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MojieH MOJIEKYIT CITUPTOB ¥ (PEHOIIOB.

PacTBOPUMOCTH B BOZIC ANIKAHOJIOB, STHICHIIHKOIIA, ITIHIEPUHA, denomna.

CpaBHEHHME CKOPOCTH  B3aMMOJEHCTBHSI  HATpusd C  DTAHOJIOM, IponaHonom-2, 2-
METHJITTPOTIAHOJIOM-2, TIIHICPHHOM.

[Tonyuenue 6poMaTaHa H3 HTAHOTIA.

BrrtecHeHHe Genona u3 (eHOIITa HATPHS YTONBHOH KUCIOTOH.

Peaxuus denona ¢ hopMabIeruaoM.

KauecTseHHbIe peakiliy Ha GEHOIL.

3aBHCHMOCTH PACTBOPEMOCTH (PEHOIIA B BOJIE OT TEMIIEPATYPbI.

BsaumoeiicTBre heHoIa ¢ pacTBOPOM IIEIIOYH.

PacrosHaBaHue pacTBopoBs (eromnira HaTpHs M KapOonara HarTpus (6apOOTaK BBIIBIXAEMOIO
BO3/yXa MM JIEHCTBHE CHIIBHOM KHCIIOTHI).

PacrioznaBaHue BOJHBIX PACTBOPOB (PEHONA M IITHIEPUHA.

JlabopaTopHBIe ONBITHI

PexTr(uKanus CMECH 5TaHOI—BO/A.

O6HapyKeHre BOJIBI B a3€0TPOITHOM CMECH BOIBI X STHJIOBOTO CITHPTA.

IIpakTuyeckne 3aHATHS (4 Yaca)

M3ydyenue pacTBOPUMOCTH CIIHPTOB B BOJIE.

OKHCIIeHHE CIIMPTOB PA3THYHOTO CTPOEHHUS XPOMOBOH CMECEIO.

[Monyuenue TUITHIOBOIO 3upa.

[TonyuyeHue TiHIIEpaTa MEIH.

CamocrosiTeasHas (BHeayxuTopHast) padora Ne(2 yaca)

[loxroroBka cooOIEeHHs, MYJIBTHMEIHAHON Ipe3eHTalHH II0 TEME «HEraTHBHOC BIIMSAHHE

aJIKOT0JIA Ha 3/J0POBLE HEJIOBEKAN.

1.8. Anpaeraibl H KETOHBI

TomMoJiorugecKre psiIbl AIbLIerua0B U KeToHoB. [JoHATHE O KapOOHWIBHBIX COCIMHEHMSX.
DNEKTPOHHOE CTPOEHHE KapOOHHIBHON TPyNnbl Visomepus W HOMEHKIATypa &IBACIHIOB 1
KeTOHOB. DH3HUECKHE CBOHCTBA KAPOOHUIIBHEIX COSTHHEHWH.

XHMHUYeCKHE CBOMCTBA AJbIErHA0B H KeTOHOB. Peaki(HOHHAsI CIIOCOOHOCTh KapOOHMIBHBIX
coelMHeHni. PeaklMy OKHCIEHUS aJibJIerHIoB, KauyeCTBEHHBIC DPEaKIWuH Ha aAIbICTHIHYIO
rpymmy. Peaxmmu  monmkoHIeHcarmu:  ofpasosanue  (peHonoGpopManbIerHIHEX - CMOJL
IlpuMenenne W HOJydeHHe KApOOHWILHBLIX coefuHeHmid. IlpuMeHeHne aib/ErUI0B K
KETOHOB B OBITY M IIPOMBIIUICHHOCTH. ANBIETHIBI W KETOHBI B Tpupone (3dupHEIC Macha,
depomonsl). ITomyyenue kapGOHUIBHBIX COCTMHEHMH OKMCIEHHEM CIIHPTOB, IHJpaTarici
AJIKWHOB, OKUCIEHHEM YIJIE€BOJO0pOA0B. OTHe/NbHBIE NPEACTABHTEIN AIBACIUN0B U KETOHOB,
crienudrEUecKre coco0BI HX TMOTy9eH s U CBOACTBA.

JeMoHCTpALIUH

[IapocTepkHEBbIE U 00bEMHbIE MOJIE/H MOJIEKYJT albJCTHIOB H KETOHOB.

ITony4eHue yKCYCHOTO ajlbJeTH/ia, OKHCIEHHE STAHOIa XPOMOBOH CMECRIO.

KauecTBeHHBIE peakiiuy Ha ajlbJIerHIHYIO TPYIIITY.

JlaGopaTopHbIe ONBITHI

OKHCIeHHE STAaHOJIA B YTaHAIb PACKATICHHOH MEJIHON IIPOBOIOKOH.

[Mony4genue peronobOpMaIbIETHIHOTO IOTUMEDa.

Pacrio3naBanue pacTBOpa alleToHa H GopManuHa.

TpaxkTuyeckue 3aHsTHA (2 9aca)

M3y4yeHHe BOCCTAHOBHMTEIBHBIX CBOMCTB aIBJCTHIOB: PEAKIMA «CepeOpsSHOTO 3epKalay,
BOCCTAaHOBIIEHHE rupokcuaa Memu (1I).

BsanmoelicTre GopManbIernia ¢ THIPOCYIbYHTOM HATPHS.

1.9. KapGoHoBbIe KHCJ0ThLI H HX MPOH3BO/IHbIE

['oOMOJOTHYeCKHil DS NpPeIeNbHBIX OJHOOCHOBHBIX KapOoHOBBIX KHCIOT. Ilomsrie o
KapOOHOBBIX KHCIOTAX W MX KlacCHQHKalus. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE
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KapOOKCHIBHOH rpynmel. ['omonorudeckuit psji MpeNeibHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIOT, MX HOMEHKJaTypa H H30MepHsI. MEeXMOIEKYApHbIE BOAOPOIHBIE  CBA3H
KapOOKCHIBHBEIX TpPYyNI, WX BIHSHHEC Ha (H3HUECKHE CBOHCTBAa KapOOHOBHIX KHCIOT.
XuMHYeckue cBoHcTBa KapOOHOBBIX KHCJOT. Peaklny, HWUIFOCTPUPYIOLHE KHCIOTHBIE
CBOMCTBAZ M UX CpaBHCHHE CO CBOWCTBAMH HeOpraHudeckux kucioT. OOpazoBaHue
(bYHKIHOHATBHBIX MPOM3BOAHLIX KAapOOHOBBIX KHCIOT. Peaknuu sTepuduKanuu. AHTHIPHIBI
KapOOHOBBIX KHCJIOT, X IIOJIYYEHHE U IPUMEHEHHUE. '

Cnoco6b1 mosrydeHHs KapOOHOBBIX KHCJIOT. OTHENbHBIE MPEACTaBHTENM W WX 3HAUYCHHE.
O61mpe cnocoObl MOMyYEeHHs: OKHCIEHUE AJIKAHOB, aJIKEHOB, IIEPBUYHBIX CIMPTOB, aJIbIETH/IOB.
Baxneiimie npencraBuTen KapOOHOBBIX KHCIOT, X OHONMOTWYEcKas poiib, CIenuduyecKkue
CIIOCOOBI IONIy4YeHHd, CBOMCTBA W TpHMEHEHHE MYypaBLHHOM, YKCYCHOM, IAIbMHUTHHOBOM H
CTCapUHOBOM, aKpHIOBOM M METAaKpHUIIOBOM;, OJICMHOBOM, JIMHOJIEBOM M IJIMHOJIEHOBOM;
1aBesieBoi; OeH30HH0H KUCIIOT,

Cnoxuabie 3¢uppl. CTpoeHHEe ¥ HOMEHKIIATYpPA CIIOXKHBIX 3(QHPOB, MEXKKIACCOBAs H30MEPHS C
kapOOHOBEIMH KHCTOTaMu. CrocoObl MomydeHus CIOXKHBIX 3(QupoB. OOpaTHMOCTh pPEaKLHH
srepudukanyy U (GakToOphl, BIMSIONMME Ha cMelleHHe paBHoBecHs. OOpa3oBaHHe CIIOXKHBIX
nomu3dupos. [lomustunentepedranar. JlaBcan kak MpenCcTaBATENs CHHTETHYECKHX BOJIOKOH.
XUMHIECKHE CBOMCTBA U IIPUMEHEHHE CITOKHBIX 3(HUPOB.

Kupsel. XKuper xak cioxHble 3Qups! riouiepuna. KapOoHOBEIE KHCIOTE, BXOAAIIUE B COCTAB
JKHPOB. 3aBHCHMOCTh KOHCHCTEHI[HH JKHPOB OT HX COCTaBa. XHMMMYECKHE CBOHCTBA JKHPOB:
THJIPOJTH3, OMBUIEHHE, THAPHPOBaHHE. BHOMOTHYeCKas polb JKUPOB, UX HCIIOJIB30BaHUE B OBITY
U IIPOMBIIIIEHHOCTH.

Comm  kapbonoBbix KkHca0T. Mpma. Crnoco®Opl TOMydYeHHS COJEH: B3aUMOJACHCTBHE
KapOOHOBBIX KHMCIOT C METaJUIAMH, OCHOBHBIMH OKCH/AMHM, OCHOBAHHSIMH, COJIAMH; INET0YHOM
TUIPONH3 CIOKHBIX 3(upoB. XUMHUUecCKHe CBOMCTBA coNlel KapOOHOBBIX KHCIIOT: THAPOIH3,
peakiuu noHHOro obMena. Meina, CymHOCTs MOKOIIETo AeficTBHs. OTHOIIEHNE MBLIA K KECTKON
Boje. Cuurermueckme Moromme cpexnctBa — CMC (merepreHTsl), HX IPEMMYIIECTBA H
HEIOCTaTKH.

JdemMonceTpanun

3HAKOMCTBO ¢ (PU3HUECKUMH CBOMCTBAMHU BaXKHEUIIMX KapOOHOBBIX KHCIIOT.

Bosronka 0eH30HHON KUCIOTHI.

OtHolenHe pasIMYHbIX KapOOHOBBIX KHUCIIOT K BOJE.

CpaBrenne pH BOJHBIX pacTBOPOB YKCYCHOH M COJISHOH KHCIIOT OJHHAKOBOH MOJISPHOCTH.
[TonyyeHue NPUATHO AXHYIIETO CIOXKHOTO 3dHpa.

OTHOIIEHHE CIMBOYHOTO, IIOACONHEYHOTO, MATMHHOIO MAacel ¥ Maprapuda K OpoMHO# BoJe U
pacTBOpy NepMaHraHaTa Kalus.

JlaGopaTopHBbIe ONBITHI

BsauMmoneiicTBHe pacTBOpa YKCYCHOM KHCIOTHI ¢ MarfHMeM, OKCHIOM IWHKA, THIPOKCHIOM
senesa (IIT), pactBopom kapboHaTa Kalnus U cTeapara Kajlus.

Oznakomiienre ¢ 00pasiaMu CIoKHBIX 3QUPOB.

OtHomrenue CII0KHBIX 3QHUPOB K BOAE H OPraHHUeCKHM BEIIECTBAM.

BriBesieHre JKMPHOTO [IATHA C IIOMOIIBIO CIOXKHOTO 3pupa.

PacTBOPUMOCTD JKHPOB B BOAE H OPraHHYECKUX PACTBOPUTEIIAX.

CpaBHEHHE MOIOIIHAX CBOHCTB X03aicTReHHOr0 MeL1a 1 CMC B KecTKO# BozE.

IpakTHyeckue 3ansaTud (4 4yaca)

PacTBOpHMOCTE pa3nUYHBIX KapOOHOBEIX KHCIIOT B BOJIE.

XHAMHUECKHE CBOMCTBA YKCYCHOH KHUCIIOTEHI (B3aUMOIEHCTBHE YKCYCHOM KHCIIOTBI ¢ METAILIAMH.
ITomydenue H30aMHIOBOrO 3pHpa YKCYCHOM KHCIIOTEI).

CpaBHeHHE CTEICHH HEHACHIIIEHHOCTH TBEPJOTO M JKHUIKOTO JKHPOB. OMBUIEHHE KHpA.
ITony4yeHue MbLIa M H3Yy4YEHHME €r0 CBOWCTB: IEHOOODPAa30BaHUs, peakiuii MOHHOTO oOMeHa,
TUIPONN3a, BEIAECIEHHUA CBOOOIHBIX JKUPHBIX KHUCIOT.

- CamocTrosiTe/ibHas (BHeayauTopHasn) pabora (2 yaca)
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llogrotoska coobmenuss mo Teme «VIMeHHBIE peakuMd B OpPraHMYeCcKOH XHMHUH
KHCIIOPOACOAEPIKALIMX COEIHHEHMIT.

1.10. YraeBoasl

Ionsitne 00 yraesogax. Krmaccuduxanms yraeBomoB. MoHO-, AH- H TOTHCAXapHIEL
TIPE/ICTABUTENIM KaKIOH TPYIIIEl YITIEBOAOB. bruonorndeckas poib yril€BOLOB, MX 3HAYEHHE B
JKH3HH YeJI0BeKa M 00InecTna.

Monocaxapuasl. CTpoenue U ONTHYECKas M30MEPHS MOHOCAXapuaoB. Mx KinaccHUKaIUs 10
YHCITYy aTOMOB YIIICPO/ia U [Ipupojie KapbonuapHoi rpymnmsl. Gopmyrer Puurepa u Xeyopea s
n300paxkeHusi MoJleKysl MoHocaxapumoB. OTHecenHe MoOHOCaxapugoB K D- u  L-pamy.
Baxneinme npeacTaBuTeIM MOHO3. ['MoOK03a, CTpOeHHEe ee MOJIEKYIIE! i (DU3MYECKHEe CBOHCTBA.
Tayromepus. Xummueckue CBOHCTBA TIIOKO3BL peakiMd 110 albIETHAHOM  Tpyrmie
(«cepeOpsaHOro 3epKajay, OKHMCIECHHE A30THOH KHCIOTOW, TMApHpOoBaHUE). PeakI[MH IIIFOKO3EI
KaKk MHOTO4TOMHOIO CIHpTa: B3aMMOJEHCTBHE TIMIOKO3El ¢ ruapokcugoMm wmemu (II) mpm
KOMHATHOH TeMIeparype H HarpeBaHuH. Paznuunble Tunsl 6GpoxkeHus (CHMPTOBOE,
MoJlouHOKHCIOe). ['moko3a B npupoje. buomormueckas ponb M NPHMEHEHHE TTIOKO3BL
@pykTo3a Kak H30Mep INIOKO3bl. CpaBHEHHE CTPOCHMS MOJEKYIbl H XMMHUIECKUX CBOMCTB
TIOKO3Bl H (PpykTo3sl. OpyKTO32 B HPHPOIE W e GHOsornyeckas ponb. [leHTo3sl. Pubosa u
JE30KCHPH003a KaK IPECTaBUTENH albI0NeHT03. CTpoeHHe MONIEKYIL.

Hucaxapuael. Ctpoenne nucaxapuios. Crocod couleHeHHs IUKIOB. BOCCTAHABIMBAIONINE W
HEBOCCTAHABIMBAIOIIIE CBOHCTBA ANCAXAPHIOB KaK CIe/ICTRHE cowIieHeHns nukia. CTpoeHune |
XHMHYECKHE CBOHCTBA Caxapo3bl. TeXHOTOTHIECKHUE OCHOBEI IIPOM3BOCTBA caxaposbl. JIakrosa
U ManbTO3a KaK H30MEPEI CaXxapo3sl.

HMonucaxapuapl. Obmiee cTpoeHHe HonucaxapuoB. CTpoeHHe MOTEKYIIBl KpaxMaia, aMriosa i
aMHIIONICKTHH. Du3nyeckue CBOMCTBA KpaxMalla, ero HaXoXIeHHe B PUPOE U OHONOrudecKas
ponb. ['iukoren. Xumudeckwe cBoHcTBa Kpaxmana. CTpoeHHe 3JIeMEHTApPHOTO 3BCHA
HEeJUIF0I035L. BIIHAHAe CTpOeHUs MONHMEepHOH memu Ha (U3MYECKHe H XUMHYECKHE CBOHCTBA
HeIUTIoNo3bL. ['Mapoiu3 nemmonossl, 06pa3oBaHHe CI0XKHBIX 3(QHPOB ¢ HEOPTaHMYECKHMH H
OpraHu4ecKuMH Kuciaotamu. [loHaTHe 00 HCKYCCTBEHHBIX BOJMOKHAX: alleTaTHOM IMIENKe,
BHCKo3e. Haxoxpmenue B npupoje u GHONOTHYECKAS POJb IEJUTFON036l. CpaBHEHHE CROMCTB
Kpaxmaja U IeJUIONO03EL.

JemoHCTpanuu

OOpasnbl yTIeBOIOB U M3/IENIHI W3 HHX.

[Tonyuenne caxaparta Kaibl[Msi H BBUIETCHHE Caxapo3bl H3 pacTBOpa caxapara KasbIlHsL.
B3aumogeHcTBHE TIIOKO03BI ¢ QYKCHHCEPHHCTOM KHCIOTOM.

OTHomenne pacTBOPOB caxapo3bl 1 MaybTo3bl K Cu(OH)2 mpu narpepanum.

O3HakoMIICHHE ¢ (PU3UUECKUMH CBOMCTBAMH KpaxMala M 1[eJUIION03bL.

HaOyxanne 1emmonossl 1 KpaxMana B BOJE.

[lomygenue TpHHUTpATA [EIUTKOIO3EL.

Konnexius BosiokoH.

JlaGopaTopHbIe ONBITHI ,

OsHakomienHe ¢ (QU3MYECKMMM CBOMCTBAMH IJIFOKO3BI (AlTedHas yIIaKoBKa, TaOIeTKH).
Kucrnorssni ruipoius caxapossl.

3HAKOMCTBO C 00pa3laMy IOIHCaxXapH/IOB.

OfHnapyxenme Kpaxmana C IOMOIIBK KaueCTBEHHOH peakuwd B Mejle, xyiebe, HOrypre,
MaprapuHe, MaKapOHHBIX H3IENIHAX, KpymHax.

IIpakTuueckue 3anstus (4 yaca)

XuMudeckre CBOMCTBA MITIOKO035I (Peakius «cepebpsaHOro 3epKaas IitKO3bL,

B3aMMOJIEHCTBHE IIIOKO03EI ¢ THApokcuoM Menu (II) mpu pasmuunsx Temmeparypax.) (2 gaca)
Xumudeckre CBOWCTBa jaucaxapuaoB ([leficTBHEe aMMHAYHOTO pacTBOpa OKcHiaa cepebpa Ha
caxaposy. OOHapyKeHHe JTaKTO3EI B MOJIOKE.)

XHMHUYeCKHe CBOMCTRA I10JIMCAXapHIOB
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CamocTosTeIpHAS (BHeay uTOpHAsT) padora (2 4aca)

RaroHeHe CBOMHOM TabmHMIa II0 OCHOBHBIM Kiacca KHCJIOPOICOACPIKAINX OpraHMvdeCKHX
COEqUHEHHH.

1.11. AMHHBI, AMHHOKHCJIOTHI, O€JIKH

Knaccnduxanust 1 usoMepusi aMuHOB. [lomsarue 00 aMHHAX. [lepBuunble, BTOPHYHBIE H
TpeTHunble aMuHBL KiaccHQUKAIMs aMHHOB [0 THITY YIJIEBOJOPOIHOIO paiHKala M €HCIY
aMHHOTPYNII B  MOJIeKyne. ['OMonmorudeckde pAObl  MPEAC/IBHBIX amudaTiIecKux U
apoMaTHYeCKUX aMHHOB, H30MEPHS H HOMEHKIIATYpa.

XuMudecKHe CBOMCTBA AMHHOB. AMHHBI KaK OpraHH9eCcKHe OCHOBAHHs, HX CPaBHCHHE C
AMMHAKOM ¥ IPYIMMH HEOPTaHWYeCKMMH OCHOBaHHAMH. CpaBHEHHE XHMHUYECKHX CBOHCTB
anmM()aTHIECKUX U apOMaTHIeCKHX aMuHoB. OOpasoBanue aMu/I0B. AHHIMHOBEIE

KpacuTenH. [IOHsTHE O CHHTETHYECKUX BOJOKHaX. [10MaMuIbl i NIOMHAMHUIHBIE CHHTCTHICCKHIC
BOJIOKHA. llpUMeHeHHe W TONydeHHE aMHHOB. [lomyueHHe aMMHOB. Pa6orsr H.H.3ununa.
AMMHOKHCIOTEL TIoHATHE 06 aMHHOKHCIOTAX, HX Knaccudukamus u crpoexne. OnTHYecKas
U30MEpHS  O-aMHHOKHCHOT. HoMeHKmarypa aMHMHOKHCIOT. JIBOMCTBEHHOCTb ~ KHCIIOTHO-
OCHOBHBIX CBOMCTE AMWHOKHCJIOT U ¢ IPHYMHEL BHIONMAPHBIE HOHBL Peakiuu KOHICHCAIHH.
IlentuaHag cBsa3b. CHHTETHUECKHE BOJIOKHA: KallpOH, JHAHT. Knaccudukanuss BOJOKOH.
Tlonmy4ueHre aMIHOKHCIIOT, UX IPHMEHEeHHe 1 OuoorniecKas Gy KIs.

Beskn. benxy kak IpEpoIHbIe ToTIMepsl. [lepBrdHas, BTOpUYHAs, TPETHIHAL i TICTBCPTHIHAT
CTPYKTYphl GenkoB. PUOPHILIIPHBIE W IOOYISPHEIE Genki. XHUMHYECKHE CBOHCTBA OCIKOB:
TOpeHue, [EHATypalus, TH/POJH3, KayeCTBCHHBIC (BeTHBIE) peakiud. buonmormueckue
(ynKuuy 6eNKoB, HX 3HaYeHHe, Besku KaK KOMIIOHEHT [HIIH. [Ipo6iiema OGeIKOBOTO TOIOAAHNA
U [TYTH €€ PEeLlCHHS.

JlemMOHCTpaluu

dwsnuyeckue CBOMCTBA MCTHIAMMHA: arperaTHOe COCTOsIHHE, IIBET, 3araX, OTHOIICHHE K BOJIC.
loperne MeTHIaMHAHA. |

BsauMoaeHicTBHE aHUIMHA W METHIIAMHHA C BOJOU ¥ KUCIOTAMH.

OxpallMBaHye TKaHeH aHMIHHOBBIMH KPACHTEIAMH.

O6napyskeHue (YHKIMOHAIBHBIX TPYIII B MOJIEKYJIAX aMHHOKHCIIOT.

HejiTpanuzanis Ie09 aMHHOKHCIIOTOH.

HelTpanu3anis KHCIOTE AMAHOKHCIOTOH.

PacTBOpeHuE H 0CaX/IeHHE OEIKOB.

JlaGopaTopHbIe ONBITHI

3roToBIeHHE MapOCTEPIKHEBEIX W 00BEMHBIX MOJICICH H30MEPHBIX aMHHOB.

PactBoperue OSIKOB B BOJIE M HX KOATryJIAINHA.

OGuapyskenue Oellka B KypUHOM SHIE H MOJIOKE.

IIpakTuyeckue 3anaTud (2 9aca)

XuMu4ecKHe cBoHcTsa aHmTAHa (06pasoBanne conell aHuuHa, OpoMUpOBAHAE AHWJTHHA.)
Jlenarypaiust Genka. [[BeTHBIC peakiuy OeKoB.

CamocrosTepHas (BHeayquTopHasi) padora (2 gaca)

Pemrenue 3amay o teMe « XUMHYCCKHE U OMOJIOTHIECKHE CBOMCTBA aMHHOKHCIIOTY

1.12. AzoTcojiepsKaniie reTepoONHKIHYeCKHe COe/IHHEHH .

HyxkJjienHOBbIe KHCIIOTHI

Hyxneunossie KAcHOTsl. HyKIenHOBBIE KHCTOTEI KaK IIPHPOAHBIC TIOITHMEPDL. HyxneoTunsl, BX
crpoenue, npumepsl. AT® n AJI®, X B3aUMONPEBPAIIEHHE ¥ POIIb STOTO IPOLECCa B IPHPOC.
[Momstre JHK m PHK. Ctpoenue JIHK, ee mnepeuuHas ¥ BTOpHYHAA CTPYKTYPA. Pabotel
®.Kpuka u [].Yorcona. KoMIIEMEHTapHOCTh a30THCTBIX ocHopauui. Pemmkarms JHK.
Oco6ennoctu ctpoenus PHK. Tumsl PHK 1 ux GHOIOTHIECKHE ¢yuxipn. [ToHsTHE O TPOHIHOM
kozme (xomone). BrocumHTe3 Oeika B JKHBOH KIIETKE. TenHas MIDKEHEpUss U OHMOTEXHOIOTHS.
Tpancrexnsle GOPMEBI paCTEHHE U KUBOTHBIX.

JleMoHCTpANHH
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Monenu Monekysn BaXKHEHIIIUX TeTePOIMKIIOB.

Konneknus reTeponuKIMIECKUX COSTUHEHUH.

JleticTBHE pacTBOpa MUPUIMHA HA MHIUKATOP.

B3aumozeiicTBHe MUPUIUHA C COMITHON KUCIOTOH.

Mognene w™onexynel JIHK, gemoHCTpamus NIpHHOWIIA KOMIUIEMEHTAPHOCTH —A30THCTHIX
OCHOBaHHIA.

bpasnubl IPOAYKTOB IUTAHUS U3 TPAHCTEHHBIX (GOpM pacTeHUH U KUBOTHBIX.

JlexapcTBa M IIperiaparhl, M3rOTOBJIEHHBIE METOJIAMHM T€HHOH HHKCHEPHH W OHOTEXHOJOTHH.
JlabopaTopHBIi ONBIT

WzroroBnenne 00beMHBIX U IAPOCTEPKHEBBIX MOIEIICH a30THCTEIX TETEPOLIUKIIOB.

1.13. Buojioru4yecky akTUBHbIe coeJuHeHHs DepMeHThI.

[TonsiTre 0 pepMenTax Kak 0 OMOIOrH4ecKHx KaTanusaropax benxkoBoi npupoael. OcobeHHOCTH
CTPOCHHSA H CBOMCTB B CpPaBHEHHMH C HEOPraHWYECKMMH KaTanmuzaropamu. Kiaccuduxanus
bepmenToB. OcoOEHHOCTH CTPOCHUS H CBOMCTB (DEPMEHTOB: CENEKTHBHOCTE W (P HEKTHBHOCTb.
3aBUCHMOCTh aKTHBHOCTH (DEpPMEHTOB OT TeMreparypsl U pH cpessl. 3nauenue GepMEHTOB B
OUONIOTHHU ¥ IPHUMEHEHHE B ITPOMBIIIUIEHHOCTH.

Buramunsl Ilorstre o Butamunax. Mx xnaccudumkanus u obosnagenue. Hopma norpebiieHust
BUTaMHHOB. Bopjopacteopumele (Ha npuMepe BuTamuuoB C, rpymmer B uw P) u
JKMPOPACTBOPUMBIE (Ha IpuMepe BUTaMHHOB A, D u E). ABHTaMHHO3EI, THIEPBHTAMUHO3EI K
THIIOBHTAMUHO3EL, X MPOo(QUIaKTHKA.

I'opmonsl. [lonsTHe 0 ropMoHax kak OHOJOIHYECKH AKTHBHEBIX BEIIECTBAX, BBIIOIHIFOIIHMX
SHJOKPHHHYIO DEryJAl{i0 JKU3HENEATEAbHOCTH OpraHu3MoB. Kiaccudukanus TOPMOHOB:
CTEPOM/IBI, IIPOM3BOJHBIE AMUHOKHCIIOT, IOMUIIENITHAHBIE M OelKoBBle TOpMOHBL. OTIENLHEIC
IPEACTaBUTEIH: ICTPaJHON, TECTOCTEPOH, HHCYIIHH, aJ[pEHaIMH.,

JlexapcrBa. [loHATHe o JsekapcTBax KaKk XHMHOTEPAIEBTHUCCKHX IIperaparax. Kparkue
HUCTOPHYECKHE CBEIEHHA O BO3HUKHOBCHMH M Pa3BUTHM XHMHUOTEPANHM. | PYIIBI JIEKAPCTB:
cynbhaMuipl  (CTPENTOLM[), aHTHOMOTHKM (HNCHHUMIINH), AHTHITHUPETHKA (aCIIMpPHH),
aHalbreTHKH (aHanerwH). MexaHusM HAeHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX IPEIapaTos,
CTPOEHHE MOJIEKYJI, IPOIHO3MPOBAHHE CBOMCTB HA OCHOBE aHATHM3a XMMUYECKOT'O CTPOESHHSL.
AHTHOHOTHKH, HX KiIacCHUKAIMS 110 CTPOEHWIO, THUILY W CIEKTpY JeicTBHi. BesomacHnle
criocoObl TPUMEHEHMS], JTEKAPCTBEHHBIE (HOPMEL

JemoHcTpanuu

CpaBHeHne ckopocTH paznoxkenus HpO, mox peidicTemeM (QepmeHnTa Karamasbl |
Heopranudeckux katamuzatopos: KI, FeCls, MnO,.

O6pasub! BUTAMUHHBIX [penapatoB. [[oMHBHTAMHHEL

Wmmroctparyn hororpadui KUBOTHBIX C PA3IMIHBIME HOPMaMU aBUTAMHHO30B.

[Inakar ¢ n300paskeHHEM CTPYKTYPHBIX (GOPMYN O5CTpPaguoia, TECTOCTEPOHA, ajpeHaHHA.
Bzaumoeiictrue anpenanusa ¢ pactsopom FeCl3.

benxosast mpupoa nHcynuHa (1IBeTHAS peakus Ha OerKu).

[ImakaTs! unu KogorpaMmsl ¢ GopMylaMu aMuia cysib(aHuI0BOH KHCIOTEL, AUTHIAPOGOIHEBOR
H JIOKHOH IUruApodOIHeBOH KHCIOT, OCH3MINEHHWIWIIHHA, TETPALMKIHHA, Ne(OTaKCHMA,
acIUpHHA.

JlabopaTopHbIe ONBITHI

HcneiTanne pacTBOPEMOCTH aJpEeHAIHHA B BOJIE M COJISTHON KHUCIIOTE.

OO6HnapysxeHHe acMpHHA B TOTOBOH JIeKapCTBEHHOH (hopMme.

IIpakTHyeckue 3aHITHSI

ObnapyxeHue BUTaMHHA A B II0JICOTHEYHOM MacIIe.

Obnapy:xenue Butamuna C B 960109HOM COKE.

Omnpenenenvie BuTaMuaa D B prIObEM JKUPE MIIH KyPUHOM KENITKE.

Je#icTBre aMHIIO3BI CITEOHEI HA KpaxMall.

JeficTBHE NerHAPOTreHas3bl HA METHJIEHOBBIA CHHHH.

JeiicTBUe KaTanas3sl Ha IEPOKCUI BOLOPOLA.
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AHAIH3 eKapCTBEHHbIX [IPENapaToB, IPOU3BOIHBIX CATALHIOBOH KACIOTEL.

AHAIIH3 JIeKaPCTBEHHBIX TIPEapaToB, IPOU3BOIHBIX I-AMHHO(EHOIIA.

IIpakTuyeckue 3apaTuda (4 9aca)

AHanm3 CoJlepKaHug BHTAMUHOB B PA3/IHYHbIX IIPOIYKTaX MuTaHus (2 Jaca)

Pemenue XHMHUKO-Omonmornueckux 3amad (mo TemaM «bemxu. HykieHHOBBIC KHCIOTEI H
GHOIOTHYECKH aKTHBHBIE BelnecTBay (2 yaca)

CamocToaTe/lbHas (BHeayauTopHas) pabora (2 yaca)
[TOAroTOBKa COOOMLIeHHA, MYJIBTHMEIAWHHON mpe3eHTalMH 1o TeMe «/IMEHHBIC peakuuu B

OPFaHH‘IeCKOfi XHMHH».

2. O6mas 1 HeopraHUYecKas XUMHS

2.1. XuMusa — HayKa 0 BellecTBax

CocTap BemecTBa.

Xumuaeckue snemenThl. Crioco0sl CyIIeCTBOBAHIA XUMHAYECKHX JIEMEHTOB: aTOMEI, ITPOCTHIC U
CTTOKHBIE BellecTBa. BemecTBa MOCTOSHHOIO M I[EPEMEHHOIO COCTaBa. 3aKOH IIOCTOSHCTBA
COCTABA BEIIECTB. BelmecTBa MONEKYIIPHOTO H HEMOIEKYISpHOro crpoenus. CrocoOs!
OTOGpaXKEHHs MOJEKY: MOJCKYIAPHBIE M CTPYKTYPHBIC (QOPMYIEL IMApOCTEPKHEBBIE H
MacinTabusle mpocTpancTenibie (CtroapTa—bpuraeba) MOIETH MOTEKY L.

H3mepenue BemecTsa.

Macca aTOMOB ¥ MOJEKyJ]. AToMHas equHHIa Maccel. OTHOCHTEIBHBIE aroMHas M
MOJIeKyIapHas Macchl. KoJuuecTBO BEIIECTBA U €IMHHIIBI €T0 U3MEPEHHA: MOJIb, MMOIIb, KMOJIb.
Umcno ABorazipo. MomsgpHas macca.

ArperaTHbIe COCTOSSHHS BEIIeCTBA.

Teeproe (KpucTauIEYecKoe W aMOpdHOe), JKHAKOE H ra3000pasHOE arperaTHble COCTOSHHA
BEIecTBa. 3aKOH ABOTAmpo ¥ ero cieicTsus. MOIMpHBIH 00BeM BEIIECTB B rasoo0pasHOM
cocrosuuy. ObheMHEHHBI ra20BEIH 3aK0H U ypaBHeHHe Menneneesa—Kianepona.

Cmecu BemecTs.

Pazimmuns MeXKIYy CMECAMH ¥ XFMIYCCKHMH coeluHeHdsMu. Maccosas oOBeMHasl JIOJH
KOMIIOHEHTOB CMECH.

JleMoHCTpallHH

ONBITEL WUTOCTPHPYIOIIHE 3aKOH COXPAHEHIS MacChl BEIIECTB.

Habop Momeneil aToMOB H MOJIEKYL.

HekoToprIe BENIECTBA KOMHYECTBOM B 1 MOJIb.

Moieits MOJIApHOro 00BeMa ra3oB.

IpakTnveckne 3aHATHS (2 yaca)

M3roToBICHHE MOZENeH MOJEKYJ HEKOTOPBIX OpraHMYeCKWX W HEOPraHH4eCKHX BCIUCCTB.
Crioco6bI OUMCTKH BELIECCTB (OYMCTKA BEmecTB (HILTPOBAHMEM M AMCTHIULILMCH, OYHMCTKA
BEINECTB IepeKPUCTAIH3alHEH).

2.2. CTtpoenue aTomMa

ATOM — CJIOKHAS JaCTHIA.

Jloka3aTebCTBa CIOXKHOCTH CTPOSHHs aTroMa: KaTOMHBIC M PCHTTCHOBCKUC JIYHH, dboroaddext,
PaJIMOAKTHBHOCTE, IeKTponus. [lnanerapHas Mozens atoma D.Pesepdopna. Crpoenue aTomMa
mo H.Bopy. CoBpeMeHHBIE IIpEICTaBIEHHs O CTPOSHHH aToMa. KopiyckysipHO-BOIHOBOH
JIYaJTH3M 9acTUIl MUKPOMHPA.

CocTaB aTOMHOT0 fpAa.

HyKJIOHEBL: TPOTOHBI H HEHTPOHBI. M30TONEL ¥ HYKIIHIBL. Y CTOHYMBOCTE SAIED.

DieKTpoHHAs 060/7109KAa ATOMOB.

[Tousitre 06 SIEKTPOHHOH OpOHTANM ¥ 37eKTpoHHOM obnake. KBaHTOBBIC 4YHCIA: IIIABHOC,
opbuTanmsHOe  (MO6GOYHOE), MArHHTHOE M CIHHOBOEe. Pacnpenenenne 3JEKTPOHOB  TIO
SHEPreTHUeCKAM YPOBHSM, IIOMYPOBHAM M OpOHMTAIAM B COOTBETCTBAHM C MPHHIMIOM
HaEMeHBIell SHepruy, NpuHIMnoM [laymm u mpasumiom ['yHna. DIEKTPOHHBIE KOH(pHUTypanuu
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ATOMOB XHUMHYECKHMX 37EMEHTOB. BalleHTHBIE BO3MOKHOCTH ATOMOB XMMHYECKHUX 3JIEMEHTOB.
DnekTpoHHas KiIaccu(uKaIys XUMUIECKHX dIIEMEHTOB: -, P-, d-, f-o1IeMenTEL.

JemoHCTpaUMu

doroaddekr.

Mopenmu opburaneii pa3iuyHol GOPMEL

JlaGopaTopHbIi OBIT

HaGmrofieHne CIEKTPOB HCITYCKAHWS M IOTTOMIEHHS COEAMHEHHH XMMHYECKHMX OJJIEMEHTOB C
IIOMOIIBIO CIEKTPOCKOIIA.

2.3. Tlepuopuueckuii 3axkon u Ilepmoguueckass cHcTeMa XHMHYECKHX 3JIEMEHTOB
JI.LA.MenpeneeBa

OTKpBITHE NEPHOUYECKOT0 3aKOHA.

[IpennocbUIKH: HAKOIUICHHE (aKTOJIOTHYECKOro MaTepuaja, padOThl IIPENNIECTBEHHUKOB

(1.B.[leGepeitnepa, A.D.Illankyprya, J[x.A.Heronenjca, JLIO.Meitepa), cbe3n XUMHKOB B
Kapncpys, mwmunoctusle kadectBa J.M.Menneneera. Otxpeitue J[.M.Menjeneesem
[TepromyMyuecKoro 3aKoHa.

IMepuoauyecKuii 3aK0H U CTPOEHHE aTOMA. :
Mzoronsl. CoBpeMeHHOE TOHATHE XHMHYECKOrO OJlEMEHTa. 3aKoHOMepHOCThH I .Mosi.
Cospemennas ¢opmynuposka Ileproauueckoro 3akona. ITepuojuueckas cucTeMa # CTPOSHHE
atomMa. OU3MYECKHH CMBICT MOPAJKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB IPYIIEL H IEPHOJA.
[lepuoauueckoe HM3MEHEHHE CBOMCTB D3JIEMEHTOB: pajHyca aToMma; OSHEPrdd HOHH3AIHH;
3IIEKTPOOTPHIATENBHOCTH. [[pUYKHEI U3MEHEHH] METAUIMUECKHX H HEMETAIIMYECKHX CBOHCTB
5JIEMEHTOB B TPYNNax W I[EepUOfax, B TOM dUHCIEe OONMBIMMX M CBEpXOOmpIIMX. 3HAUEHHE
Ilepuomguueckoro 3akoHa U [leproaudeckol cuCTeMBl XUMHUECKHX 3neMenToB /[ M. Menzeneesa
IUTSL Pa3BUTHS HAYKHA W ITOHHMaHHA XMMHYECKOH KapTHHEI MUPA.

JeMoHCTpAUH

Pazyauneie  BapuaHThl Tabmuubel [leproanyeckod  CUCTEMBI  XMMHYECKHX  OJIEMEHTOB
.. Menneneesa.

O6pa3np! IPOCTHIX BEMIECTB OKCHJIOB U THAPOKCHIOB d1eMeHToB lII mepuona.

JIaGopaTopHBIiH ONLIT

CpaBHeH#e CBOMCTB IIPOCTHIX BEIIECTB, OKCHI0B H MMAPOKCHI0B 31eMenToB I1I neproa.
IIpakTudeckue 3aHsTHA (2 Yaca)

Pemenue 3amag no teme «CTpoeHue aroman.

CamocrosiTesibHas (BHeayAuTopHAadA) padora (2 gaca)

ITogroroBka  JOKJIama,  MYJIBTHMEIUHHOM  Ipe3eHTAallMM,  IOCBAIIEHHBIX  OTKPBITHIO

Ilepuonuyeckoro 3akosa u suyHoctd J[JM. MeHeneesa, ero BKkiIady B (QyHIAMEHTAIBHYIO

HayKy
CamocrosaTenbHas (BHeayauTopHas) pabora (2 gaca)
XapakTepHCTHKA XHMHAYECKOr0 JIEMEHTA IO ITOJI0KEHHUIO B TAOIUIE XMMHYECKHX SJIEMCHTOB

2.4. CTpoeHue BemecTsa

IlonaTHE 0 XHMMHYECKOH CBSA3M.

THIBI XUMHYECKHX CBsI3€H: KOBAJICHTHAs, HOHHAs, METAIIMYECKas H BOIOPOHAL.
KoBanenrnass XHMH4YeCKas CBA3b.

Jlea MexaHm3Ma 00pa3oBaHMd OTOW CBSI3U: OOMEHHBIH M JNOHOPHO-aKUEeNTOPHbIA. OCHOBHBIE
apaMeTphl 3TOTO THIIA CBS3H: [UIMHA, IPOYHOCTE, YTOJ CBA3U WJIM BaJIEHTHBI yron. OCHOBHBIE
CBOMCTBA  KOBAJEHTHOH  CBA3M:  HACBIIEHHOCTb,  IOJIPH3YEeMOCTH W IIPOYHOCTE.
DIEeKTPOOTPHIATEIEHOCTE M KIAaCCH(HKAIMsI KOBAJIEHTHBIX CBA3CH IO 3TOMY IIPH3HAKY:
NOJIApHAS W HENOJsIpHAs KOBANCHTHBIE CBA3W. [[ONMSPHOCTE CBS3H U IIOMAPHOCTE MOJIEKYIIBL
Croco6 TepeKphIBanus JIEKTPOHHBIX opOuTaneil M KiacCHMKaIHs KOBAICHTHBIX CBA3eH 110
5TOMY IPH3HAKY: O- B TT-CBsA3H. KpaTHOCTh KOBANEHTHBIX CBA3CH 1 KacCuQHUKAIEA HX 10 3TOMY
NpU3HAKY: OJMHAPHEBIE, JBOIHBIE, TPOMHEIE, MONYTOPHbIE. THIIBI KPHCTATHYECKHX PEIIETOK Y
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BEIIECTB C DTHM THIIOM CBSI3H: aTOMHBIC W MOJEKYJSIpHBIE. DHU3HYECKHUE CBOMCTBA BEIIECTB C
THMH KPHCTAILTHUECKHAMHE PEIIETKaMH.

HMounas XumMu4decKkas cBf3b.

Kpaifauii ciydail KOBaICHTHOH MHOMAPHOH CBA3H. MexanusM 00pa3oBaHuUs HOHHOHM CBS3H.
HoHHblE KPUCTAIMYECKHE pPELIETKH M CBOWCTBA BEINECTB C TaKHMH KpHCTa/UIAMH.
Merajiuieckass XHMHUYeCKas CBA3b.

Oco6Blif THUII XMMHUYECKOM CBS3H, CYIIECTBYIOUIMH B MeTa/ulaX H cIulaBax. Ee oTimwumsa u
CXOJICTBO ¢ KOBAJIEHTHOM M HOHHOM cBs3sMu. CBOMCTBa MeTa/THuecKol cBsasd. Merauinyeckne
KPHCTA/UIHYECKHE PEIIeTKH ¥ CBOHCTBA BEIECTB C TAKUMH KPHCTAIIAMH.

Bogopoanasi xXuMH4ecKasi CBs3hb.

Mexanusm ~ oOpasoBanust Takod CBsasd. Ee Kiaccupukauys: MeEKMONEKYIIpHAsS H
BHYTPHMOJIEKYIISIPHAs BOJIOPOJHbBIE CBA3H. MoOIeKyIspHble KPHCTAIUTMICCKHE DPEUIETKH JULA
9TOro TUIA cBA3K. PU3MYECKHE CBOMCTBA BEIECTB C BOXOPOAHOM CBA3BIO. brHomorunyeckas polib
BOJIOPOJHBIX CBsA3eH B OpraHM3allMK CTPYKTYp OHOmoimMMepoB. EauHas mpupofa XMMHYECKHX
CBsI3EH: HAJHYHe Pa3IMYHBIX THIIOB CBA3EH B OJHOM BEINECTBE, MIEPEXOM OJHOTO THUIIA CBS3H B
IPYTrOH H T.II.

KommuiekcoodpaszoBanue.

IoHATHE 0 KOMIUIEKCHBIX COelMHeHusX. KOoOpIuHAIlMOHHOE YMCII0 KOMIIIEKCO0OpasoBaTeli.
BHyTpenHss H BHemHsAsS cepa komiuiekcoB. HOMEHKIATypa KOMIUIEKCHBIX COeIMHEHHH. MX
3HAYEHUE.

JemoHCTpaUHU

Moiens MONEKyI pa3IndHON apXUTEKTYPEL

Mojiens W3 BO3MYIIHBIX IMAPOB IIPOCTPAHCTBEHHOIO PACIIOIOKEHHUS Sp-, Sp’-, Sp°THOPHIHEIX
opburanei.

Moens KpUCTA/UTHIECKHX PENIETOK PA3TMYHOrO THIIA.

Mopmema monexyst JTHK u 6emnka.

JlaGopaTopHble ONBITHI

B3aumoeiicTBHE MEHOTOATOMHEIX CIIUPTOB ¢ (PETHHTOBOM KU AKOCTHIO.

KauectBeHHBIe peaKkliy Ha HOHBI Fe?' u Fe’™.

IIpakTudeckue 3ansaTus (1 gac)

Pemenwe pacueTHBIX 3a1a4 M0 TeMe « T HIIbI XHMHYECKHX CBA3CH»

CamocrosTenbHas (BHeayanTopHas) padora (2 gaca)

PaspaGoTka airopuTMa ONpENeTeHns THIA XHMHUYCCKOH CBS3H, BBIIOJHEHHE 3a/aHHH Ha

OIIpEACIEHHE THIIA XAMHYIECKOH CBA3H,

2.5. Ilosiumepsl

Heopranugeckue moJuMephbl.

[TommMepsl — MPOCTHIE BEINECTBA C ATOMHOM KPHCTATHYECKOM PEIIEeTKOM: alIoTPONHbIE
BHJIOM3MEHEHHs yrieposa (amvas, rpadur, xapOul, QymiepeH, B3aUMOCBA3b THOpHIM3AIMH
opOuTaneil y aToMoB YIJIEpO/Ia C IPOCTPAHCTBEHHBIM CTPOSHHEM aJIOTPONHEIX MOAMGbUKALHIL);
CellcH W TEIyp LENOYEYHOro CTpOeHHs. IlonmMepbl — CIOMKHBIE BELIECTBA C ATOMHOH
KPUCTAIIMYECKON PENIeTKOM: KBapll, KpeMHeseM (IHOKCHIIHBIE COS/IMHEHHS KPEMHHS), KOPYH
(OKCHJ aIIOMHHMS) W ATIOMOCHIMKAThl ([OJTEeBBIC INIATHL CIFONA, KAoiwWH). MuHepaibl H
ropasle mopomabl. Cepa miactideckas. MuHepanbHOe BONOKHO — acOecT. 3HadYeHHC
HEOPraHUYECKHUX PUPOIHBIX IOJUMEPOB B GHOPMHUPOBAHUE OJIHOM H3 TEOJIOTHYIECKAX 000NI0YeK
3emia — MUTOChEPEL

Opranudeckue oJAMepHI.

Crioco6BI MX MONYYEHHs: PEaKIii OMTAMEPU3ALHY H PEaKITMH IOMUKOHeHCaln. CTPYKTYPEI
IOJMMEPOB: THHENHBIE, PA3BETRIICHHEIE U IIPOCTPaHCTBeHHbIEe. CTPYKTYPHPOBaHHE MOHMEPOB!
BYJIKAHM3AI[Hs KaydyKoB, Jy0ieHne OelKoB, OTBEPKICHHE OTHKOH/ICHCAIIMOHHBIX IIOTUMEPOB,
Krnaccudukars moIuMepoB 110 PasIHYHEIM IPA3HAKAM.
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HemoHcTpanun

KoJulekuy IacTMace, Kay4yykoB, BOIOKOH, MUHEPAIOB H TOPHBIX TIOPO/L.
MuHepaIbHOE BOIOKHO — achecT — M H3CIHS U3 Hero.

Mopenu monekyn 6enxos, JJHK, PHK.

JlabopaTopHbIe ONBITHI

O3nakoMIeHHE ¢ 00pa3ilaMH IUIACTMACC, BOJIOKOH, KaydyKOB, MHHEDAIIOB M TOPHBIX IIOPOJI.
[TpoBepKa IIACTMACC HA DIEKTPHYECKYIO IPOBOJMMOCTh, TOPIOYECTh, OTHOLICHHE K pacTBOpaM
KHCJIOT, IIeT0YeH U OKUCIIUTENEH.

CpaBHeHHEe CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIIIACTHYHEIX TTACTMACC.

[lonyuerne HUTEH U3 KAIIPOHOBOM MIIH JTABCAHOBOM CMOIIBL.

OOHapysKeHHe XJI0pa B IIOTHBHHHIIXIIOPHIIE.

2.6. Iucriepcubie CHCTEMBI

[lonsiTHe 0 THCHEPCHBIX CHCTEMAX.

Knaccupukauuss [UCHEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHOro  COCTOSHHA
JMCIIEPCHOHHOM cpefbl H  JMCIEpcHOH (asel, a Takke IO pasMepy HX YacTHIL
['pybommcrepcHble  CHCTEMBI: OMYIBCHMH M CYCHEH3HMH. TOHKOMHCIEPCHBIE —CHCTEMBEL:
KOJUTOMIHBIE (30JIH M IeiH) ¥ MCTHHHBIE (MOJEKY/SIPHBIE, MOJNEKYISIPHO-HOHHBIC M HOHHEIC).
Dddext Turnamst. Koarymsnus B KOIIOHIHEIX pacTBopax. CHHEPE3HC B TelisX.

3HavyenHe JUCHEPCHBIX CHCTEM B JKHBOH H HEKMBOIl NpUpoJe H NPAKTHYCCKOH KU3HH
qes10BeKa.

DOMyJIbCHMH ¥ CYCIEH3HH B CTPOHTEIBCTBE, IIMINEBOH H MEIUIMHCKOH ITPOMBIIUIEHHOCTH,
KOCMeTUKe. BUOJIOrHUYecKre, MEOHIHHCKHE W TEXHOJIOTHYECKHe 307H. 3HAaueHHE TeIeH B

OpraHMW3alliy JKABOH MaTepud. bronorudeckue, NAINEBBIE, MEAUIHHCKHE, KOCMETHYIECKHE TCIIH.
Cunepesuc kak (akTop, ONIPEHCILIOIMME CPOK TOAHOCTH NPOAYKIMH Ha OCHOBE IEJIEi.
CaepTrhIBaHye KPOBH Kak OMOJIOTHYECKUH CHHEPE3HC, er0 3Ha49CHHE.

JemoncTpanuu

BuIbI JIMCIIEPCHBIX CUCTEM U UX XapaKTEpHBIE IPHU3HAKH.

[IpoxosKIeHHe Jiyda CBeTa 4epe3 KOIUIOMIHBIE M HCTHHHBIE pacTBOphl (3ddexr Trmmans).
IpakTudeckue 3anaTus (2 yaca)

[TonyyeHne W WM3YYCHHE CBOWCTB JIHCIEPCHBIX CHCTEM (TIONydYEeHHE CYCIIEH3HH Cephl |
KaHu(OIH, IOYUICHHE SMYIECHH PACTUTEIBHOIO Macia i BOJIBL, IONYYCHHE 3011 Kpaxmaia,
[OJTyUIeHHE 307151 CEPHI M3 THOCYIb(aTa HaTpH).

2.7. XuMHYeCKHe peaKkluH

Kiaccuduranus XHMUYeCKHX pPeakiHil B OPraHM4YecKod 0 HeOPranu4ecKoi XuMHH.
[TonsTre 0 XUMHYCCKOW peaknuu. Peakuuu, uiayinue 0e3 H3MEHEHHS KadeCTBEHHOTO COCTaBa
BELECTB: AUIOTPOIH3ALMS MW H30Mepu3anus. Peakiuu, HAyIIME € W3MEHEHHEM COCTaBa
BEIECTB: I10 YHMCIY H XapakTepy peardpyromux H 00pa3yrolmuxcs BEHIECTB (pa3IoiKeHUI,
COENMHEHHs, 3aMellleHHs, oOMeHa); 10 UW3MEHEHHMIO CTeleHEeH OKMCJIEHHS 3JIEMEHTOB

(OKHCIIUTENBHO-BOCCTAHOBUTETEHEIE ¥ HEOKHCIHTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH); II0
TernoBoMy Shdexty (3K30- W 3HIOTepMHUUeckHe); Mo (aze (TOMO- M TETEPOTEHHBIE); 110
HampaBieHu0  (oOpatuMbple ¥ HeoOpaTuMble); 110  HCINONB30BAHUIO — KaTamM3aTopa
(KaTaTUTHYECKHE H HEKATATHTHYECKHE); [0 MeXaHu3My (pagukajibHbIE, MOIEKYIAPHBEIE H
HOHHEIE).

BeposiTHOCTB HPOTEKAHNS XHMHYECKHX PeaKUMii.

BuyTpennss sHeprust, sHTAIBIH. Teruoroi s dexr xumudeckux peakuuid. TepMoxumuueckue
ypasHenus. CraHaapTHas SHTAIBINS peakuuit u obpazosanus seiects. 3akon [.M.I'ecca u ero
ClIe[ICTBUSL. DHTPOIIHS.

CkopocTh XHMHYECKHX peaKkuuii.

[TousiTre 0 cKOpocTH peakiiuit, CKOpOCTh TOMO- U T€TEPOr€HHON PeaKIy. JHEPris aKTHBAIMH.
@aKkTophl, BIHAAIOMHAE Ha CKOPOCTh XMMHYeCKoH peaxuuu. IIpupoma pearnpyromux BEIIECTB.
Temmeparypa (3akor Bant—Iodda). Konnentpamus. KaTanmsaropbl ¥ KaTalu3: IOMO- H
reTEPOTeHHbIH, WX MexaHH3MbeL. ~ DepMEeHTBl, MX CPaBHCHHE C HEOPraHMYeCKHMH
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KaTaau3aToOpaMH. 3aBHCHMOCTh CKOPOCTH pPEAKIMd OT TOBEPXHOCTH CONPHKOCHOBCHHSA
pearupyromuX BEIECTB.

O6paTEMOCTh XUMHYECKUX pPeaKiuii. XuMHIeCKoe pABHOBECHE.

[ToHsTHE O XWUMHMYECKOM pABHOBECHM. PaBHOBECHBIE KOHIEHTpamuH. JIMHAMHIHOCTH
XHIMHYECKOr0 paBHOBecHs. DakTophl, BIMSIOIIME HA CMCIICHHE PaBHOBECHS: KOHICHTpAIHS,
naBieHne, Temrieparypa (mpunnun Jle Ilatense).

JleMOHCTpALIUH

IIpepparrenue kpacHoro Gocdopa B Genbil; KUCIOPOAA B 030H.

Mopenu Oyrana u u300yTaHa.

[TonydeHne KUCIOPOa U3 IEPOKCHIA BOAOPO/IA U BOABL, NETH/IpaTalis 3TaHoIa.

Ilemmouxa npeppatiennii P — P20s5 — H3POy; cBo#CTBA YKCYCHOH KHCIIOTHI; PEAKIINH, HIYIIHE C
06pasoBaHueM OCajKa, rasa W BOJBI; CBOMCTBA METAIIOB, OKHCIECHHE albICTHIA B KHCIOTY H
CIIUPTA B albJIETHI.

Peakiuy TOpEeHHS; PeakI[MH SHIOTEPMUYECKHE Ha NPUMEPE PeaKIuH pasiOKeHHs (3TaHola,
KATHMHON CeNUTpPHl, OMXpoMara AaMMOHHS) M 9K30TEPMHYECKHE HA IPHMEpe PeaKmHH
coemmHeHus (oOeciBednBanue OpPOMHOH BOJBI M pacTBOpa IepMaHTaHaTa Kalusd STHICHOM,
rarmeHne U3BeCTH U JIp.).

BzaumoieicTBHE IMHKA ¢ PACTBOPAMH COJHOM M CEPHOM KHMCJIOT MPH PasHBIX TEMIEpaTypax,
Pa3HBIX KOHIEHTPAIMIX COISHOM KHCIOTEI, PasioiKeHHE IEPOKCH[A KMCTIOpOJa ¢ MOMOMIBIO
okcuzia Maprasna (IV), KaTanass! CBIpOro Msica H CBIPOro KapToders.

B3auMojieiicTBIHE IMHKA PA3NMTHON TMOBEPXHOCTH (IIOpOIIKA, MBUTH, IPAHys) ¢ KHCIOTOM.
Momens «KHIAIero ciaogy. CMelneHue paBHOBECHS B CHCTEME:! Fel+ + 3 CNS— «— Fe(CNS)s;
OMBUIEHHE XHMPOB, PEaKIIHA 3TePHPHKAIIAH.

3aBHCHMOCTE CTEIEHH STEKTPOTHTHYECKON JTUCCOLMALHE YKCYCHOMR KHCIIOTBL OT pa3daBiICHHUs.
Cpasrenue cgoiicTs 0,1 H pacTBOpoB cepHOH H CEPHHCTOH KHCIIOT; MYpPaBbUHON H yKCYCHOH
KHCIIOT; THAPOKCHIOB JIUTHUS, HATPHS U KaJIHsL.

JlaGopaTopHbIe ONBITHI

[lonyueHne KHCIOPOJA pPAa3iOKEHHEM [EpPOKCHAA BOAOPOAa ¥ (WIHM) NepMaHTraHaTa Kallus.
Peaxmmu, wmiaympe ¢ o0pasoBaHMEM OCajKa, rasa WIM BOJABI JUIA OPraHWHYeCKHX H
HEOPraHW4YeCcKUX KUCIIOT.

IpakTuyeckne 3anaTHs (4 yaca)

Permenue 3amad 1o TeMe « TepMOXHMHYECKOE YPaBHEHHE PEaKIAN»

BrusHue pasiudHbX GaKTOPOB Ha CKOPOCTh XMMUIECKOH PEaKIHK

PeleHHe pacueTHBIX 3a/(@d II0 YPABHEHMIO XMMUYECKOH PEaKIuM, KOrJa OJHO M3 MCXOMHBIX
BEILIECTB B3ATO B H30BITKE

Pemenue 3aj1a4 110 TeMe «XMMHYECKOE PABHOBECHEY

CamocrosiTelbHasA (BHeayauTopHas) pabora (4 yaca)
BrmonsenHe 3ananui mo Teme «Kiaccupurarys XUMAYECKHX PEaKIIHN»
CocTaBiieHus] TEPMOXUMHYECKOr0 YPaBHEHHs PEaKIIU| U PACYETEI 10 HEMY

2.8. PacTBOpBI

IMonsiTHe 0 pacTBOpax.

DU3UKO-XIMHYECKas TPHPOA PACTBOPSHHS M PacTBOPOB. B3auMMOACHCTBHE PACTBOPUTENA U
DAacTBOPEHHOTO BemecTBa. PacTBopuMOCTs BemecTB. CrocoObl BRIpAKEHMS KOHICHTPAIHH
PacTBOPOB: MaccoBas JI0JIsl pACTBOPEHHOI0 BEMECTBa (IIPOLCHTHA), MOIAPHASL.

Teopus 31eKTPOIUTHIECKOM THCCONMATIHH.

MeXaHH3M IHCCOIMAME BELIECTR ¢ PA3TIHIHBIMI THIAMH XHMUYECKUX CBsi3ed. BKIax pyccKkux
YYCHBIX B pAa3BUTHE TPEJCTABICHHWH 06 OSIEKTPOIMTHYCCKOH HCCOLUAIHN. OcHoBHBIE
TOJNOYKEHAS TEOPUH  ODIEKTPOTMTHYECKOH auccormanyu. CTENeHb  SICKTPOJIUTHYECKOH
JCCONMAHE # (GakTops! ee 3aucuMocTd. CHIBHEIE M CPEJTHAE SMEKTPONHTHL Jlncconnanus
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BOoJbI. Bomopoaubiil noxasaresns. Cpefla BOJHBIX pacTBOPOB 3NEKTPONUTOR. Peakiwu oOMeHa B
BOJHBIX PAaCTBOpax 3NEKTPOIUTOB.

Tluapous kak 00MeHHBIN polece.

HeoOpaTtumplil THAPONNH3 OPraHMYECKMX M HEOPTaHHYECKHX COSTHHCHHUH W ero 3HaueHWe B
MpaKTHUECKOH NeqTenbHoCTH YenoBeka. OOpaTuMblif ruiposu3 conel. CTyneHYaTh MHAPOIIH3.
[TpaxTHueckoe IpUMEHEHHE T'MApoNH3a. ['HApomm3 opraHudeckuxX BelecTB (OEIKOB, HKHUPOB,
YIJIEBOJIOB, IOMHHYKIEOTHI0B, AT®) W ero OHONOrMYECKOE M IPAKTHUYECKOE 3HAYCHHE.
Owmblnenne KupoB. Peakiius sTepudHKalum.

Jdemoncrpanuu

CpaBHeHUE 37IEKTPOIPOBOTHOCTH PACTBOPOB AJIEKTPOIUTOB.

CmMelieHue paBHOBECHUS TUCCOIMAIIUH CITa0BIX KHUCIIOT.

WMunuxaTophl ¥ H3MEHEHHE X OKPACKU B PAa3HBIX CpEHax.

CepHoOKMCIIBIHM U pepMEHTATUBHBIN THIPOJIH3 YTIICBOIOB.

['mopomms kapOoHATOB, CyTb(ATOB M CHIMKATOB INENOYHBIX METAIOB; HUTpaToB cBuHNa (II)
MM [UHKA, XJIOPH/Ia aMMOHHSL.

JlaGopaTopHeIii onbIT

XapakTep TUCCONMAIAN PA3THUHBIX THIPOKCHIOB.

IlpakTnueckoe 3ausaTHe (2 Yaca)

ITpUroToBiIEHHE PACTBOPOB PA3IHYHBIX BHIOB KOHIIEHTPALIMH.

Pemenne pacueTHBIX 3a/1a4 Ha ONIPEIe/ICHUE MAaCCOBOH JOIH PACTBOPEHHOI0 BEIIECTRA
CamocTosTenbHaA (BHeayuTopHas) padora (4 gaca)

ITonroToBka KOHCIIEKTA 10 TeMe «BERIABIEHNE IPHYKUH «AHOMAIBHBIX» CBOHCTB BOIEBIN.
Brmonnenne 3a1aHuii 10 TeMe «DIEKTPOTHTHYSCKAS THCCOUAITHS

2.9. OKHCIMTEILHO-BOCCTAHOBHTEIbHBIE PEAKIUH. DIEKTPOXUMHYECKHE IIPONECChI
OKUCITHTENBHO-BOCCTAHOBUTE/IBHBIE PEAKIIHH,

Crenmennr oxucieHus. BoccraHoButenmd u oxkuciauTenud. OKHCICHHE H BOCCTAHOBIEHHE.
BaxkHeHye OKHCIIMTEIM M BOCCTAHOBUTENM. BOCCTaHOBUTENBHBIC CBOMCTBA METANIOB —
IIPOCTBIX BemECTB. OKUCIUTENBHBIE H BOCCTAHOBUTEILHEIE CBOMCTBA HEMETA/IOB — MPOCTBIX
BeniecTB. BoccTaHOBHTENBHBIE CBOMCTBA BEIIECTB, 00pA30BAHHBIX ANEMEHTAMH B HH3IIEH
(oTpunaTenbHON) CTENEeHH OKHCHeHHs. OKHCITHTETBHBIE CBOHCTBA BEIIECTB, 00pa30BAHHBIX
JIIEMEHTAMU B  BbICHICH (IONOXKMUTENBHOH) cTelneHM okuciaeHus. OKHCIHTENbHBIE |
BOCCTAaHOBHUTEIIFHEIE CBOMCTBA BEINECTB, OOpPA30BaHHBIX JJIEMEHTAMH B IIPOMEKYTOYHBIX
CTEIEeHSX OKHCIIEHHS.

Knacendukxanus oKHCIHTEILHO-BOCCTAHOBHTEIbHLIX PeaKIMH.

Peaknum MeXaTOMHOTO M MEXKMOJIEKYISPHOTO OKUCJIEHHA-BOCCTAHOBIEHUS. Peakiuu
BHYTPUMOJIEKYJIIPHOTO OKHCIIEHUS-BOCCTAHOBIIEHHS. Peaxipau CaMOOKHCIIEHHSI-
CaMOBOCCTAHOBJIEHHS  (JMCIPONOPLUMOHUPOBaHHUS). MeTOmpl  cOCTaBICHHS  ypaBHEHHH
OKHMCITHTENFHO-BOCCTAHOBUTEILHBIX peaxiuif. MeTton snexkrponHoro Oananca. BrusHue cpejs
Ha NIPOTEKaHue OKUCITHTEILHO-BOCCTAHOBUTENLHEIX IIPOIIECCOB.

XHMHYEeCKHE HCTOYHUKH TOKA.

DNEeKTPOIHBIE MOTEHIMAJIB. Psin CTaHJIapTHBIX 3NIEKTPOHBIX HOTEHITHATIOB
(SMEeKTPOXUMHUUECKUI Psl HAIPSLKEHHH METaUIOB). [ albBaHMYecK e 2JIEMEHTHI U IIPHHITAIIE] UX
pabotel. CocTaplieHHe TajlbBAHUYECKHX SIeMeHTOB. OOpazoBaHMe TalbBAHUYECKHX Iap IIPH
XUMHYECKHX Ipoleccax. ['albBaHUYECKHE JJIEMEHTEI, IIPUMEHSEMbIE B JKM3HH: CBHHI[OBas
AKKyMYJIATOpHas Oarapes, HUKelb-KaMHeBble OaTaper, TOITHBHBIE 3TIEMEHTHL.

DIeKTPOIN3 PacILIaBOB U BOJHBLIX PACTBOPOB 3JIEKTPOJIUTOB.

[Iporeccrl, TPOHCXOMANME HA KATOJAE H aHOJe. YPaBHEHHs 3IEKTPOXHMHYECKHX ITPOLECCOB.
DNIEeKTPONH3 BOJHBIX PACTBOPOB ¢ HHEPTHBIMH 3JEKTPOAAMH. DJIEKTPOIIN3 BOJHBIX PACTBOPOB C
PacTBOPUMBIMH 3NeKTpoamMu. IIpakTHIeCKoe IPUMEHEHUE SIIEKTPOIH3A.

JeMoHcTpanun
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BoccTaHOBICHHE UXPOMAaTa Kl IHHKOM.

Boccranosinenue oxcuna Mesd (II) yraem u BoIopoaoM.

BoccranoBleHHe JUXpoMaTa Kanus STHIOBEIM CIIHPTOM.

OKHCIUTENLHBIE CBOHCTBA A30THOH KHCIOTHL.

OKHCIHUTENBHBIC CBOUCTBA IMXPOMaTa Kajlus.

TapBaHMYECKIE 3JIEMEHTHI X OaTapeiK.

DrexTpoinus pacTBopa xiopuna meau (II).

JIaGopaTopHbIE ONBITHI

BsauMoeifcTBHE METAUIOB ¢ HEMETaUIaMH, a TakKe C PacTBOpaMH COJICH M pacTBOpamu
KHCIIOT.

BsaumojeiicTBHE CepHOH U a30THOH KHCJIOT C MEMIBIO.

OKHCITHTE/IBHBIC CBOMCTBA NepMaHTaHaTa Kalud B pa3M4IHBIX Cpelax.

ITpakTrHUeckue 3aHaTHS (4 Jaca)

Perenye 3a1a4 M0 yPABHEHHIO XUMHYIECKMX PEAKLIH METOLOM HOHHO-JTIEKTPOHHOTO Oananca.
Perenue 3a1a4 110 TeMe « DJIEKTPOIU3 PacTBOPOB H pacIlIaBOB

CamocrosiTeTbHAs (BHeayuTOPHAas) paboTa (2 yaca)

BrimonHenue 3amafuii 1o Teme « OKHCIUTeNbHO-BOCCTAHOBHUTEIBHBIE PEAKITHI)

2.10. Knaccuduxanus semects. [IpocTrie BemecTBa

Kaaccudukanus HEOPraHHYeCKHX BeeCTB.

[IpocThle M CIOXKHBIE BemecTBa. OKCHIBI, HX KIACCHQHUKAIHA. Iupoxcuanl (OCHOBAHHES,
KHCJIOPOZCOIEPIKAIIHE KICIOTEI, aM(pOTepHbIe THAPOKCHIBL). KHCIOTEI, HX KIacCH(pUKAIUL.
OcuoBauus, ux Kinaccudukanws. Comd cpemHHe, KHCIBIC, OCHOBHBIE H KOMIUICKCHBIE.
MeTaJLTbl.

[ToNOXkeEHHEe METAUIOB B TEPHOJMYECKOH CHCTEME M OCODSHHOCTH CTPOCHHS HMX aTOMOB.
TIpocThle BEMECTBA — METALIBL: CTPOEHHE KPUCTANIOB H METAIUIAYCCKAS XHMHUHYECKAs CBA3b.
O6mpe (u3ndeckue CBOMCTBA METAIUIOB i X BOCCTAHOBHTEIBHBIE CBOHCTBA: B3aMMOJICHCTBHE
¢ HeMmeTaiaMy (KECIOPOIOM, TaloreHamu, cepoil, a30TOM, BOAOPOIOM), BOJOH, KHCIOTaMH,
pacTBOpaMH COJIEH, OPraHWYECKHMHM BEIIECTBaMH (CIMPTaMM, TalOTCHAIKAHAMH, denomom,
KHCIOTaMH), Inenodami. OKCHABI M THIPOKCHABI METALIOB. 3aBHCHMOCTH CBOMCTB 9THX
COEMHCHHH OT CTeleHel OKHCJIeHHWs METauIoB. 3Ha4eHHe METAalUIOB B IIPHPOAC H JKU3HH
OpTaHU3MOB.

Koppo3us merajios.

[TonsTHE KOPPO3MH. XUMHUIECKas KOPPO3UA. DJNEKTPOXUMHIECKAA KOPPO3HL. Crioco0p! 3alUTEI
MeTaJJIOB OT KOPPO3HH.

O6mme cmoco0bI MOIy9EeHH MeTALI0B.

Metanmnsl B npupome. MeTaulyprus M €€ BHABL MHPO-, THAPO- W SICKTPOMETALIyprus.
DJNeKTPONH3 PACIUIABOB M PACTBOPOB COEIMHCHUH METajUIOB M €r0 MPakTHYEeCKOe 3HAUCHHUE.
Hemerasibl.

[TofoKeHre HEMETAUIOB B IIEpHOIMYECKOH CHCTEME, OCOOEHHOCTH CTPOEHMSA HX aTOMOB.
DIEeKTPOOTPUIIATENHHOCTE. braropojuele rashl. DJIEKTPOHHOE CTPOCHHE aTOMOB OaropoaHbIX
ra30B H OCOGEHHOCTH HX XHMHYECKMX M (GH3MuecKMX cBoicrs. Hemeramiel — MpOCThIE
BemecTBa, VX aTOMHOE M MOJEKyJSpHOE CTpoeHde HX. Anmorponms. XUMHYECKHE CBOHCTBA
HemeTauioB. OKUCITHTENBHEIE CBONWCTBA: B3aMMOACHCTBHE € META/UIAMHM, BOAOPOIOM, MEHEE
SIIEKTPOOTPHLIATENBHEIMA HeMeTaJUIaMH, HEKOTOPBIMH CITOYKHBIMH BEILIECTBAMHU.
BoOCCTAHOBHTENBHEIE CBOMCTBA HEMETAIUIOB B PeaklUsiX C (TOPOM,KHCIOPOZIOM, CIIOKHBIMH
BEIeCTBAMH — OKHCIHTENIMHE (a30THOM U CEPHOI KHCIOTaMK | 1IP. ).

JdemoHCcTpanyu

Komneximst «KiaccrbuKanys HeOpraHAIeCKIX BEIECTBY M 00pasiibl IPeJCTABUTENIEH KIIACCOB.
Komnexims «KiaccuduKanms opraHMyecKux BEIecTB» U 00pasilbl IPEeACTAaBUTEIIEH KIIACCOB.
Moenu KpUCTAIUTHYECKHX PELIETOK METATLIOB.

KOJIIeKIHsa METAIUIOB ¢ PA3HBIME (DH3HYIECKHMH CBOHCTBAMH.
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BaaumojeificTBUe JIMTUS, HATPHA, MArHUS M JKeNe3a C KHCIOPOJOM; IIEJOYHBIX METAIOB C
BOJIOH, cripTaMu, (eHOIOM; MHKA C PACTBOPAMH COJITHOM ¥ CEPHOM KHCIIOT; HATPUS C CEPOii;
ATIIOMHUHHSA ¢ HOJIOM; elle3a ¢ pacTBOPOM MEIHOTO KyIOpOca; alfOMHUHHS C PACTBOPOM €KOTO
HaTpa.

OKCHIBI ¥ THOPOKCHIBI XPOMA.

Koppo3us MeTaiuioB B 3aBHCHMOCTH OT YCJIOBHIA.

3amuTa METaIOB OT KOPPO3HHU: 00PA3Ibl «HEPIKABEEK», 3ALUTHBIX HOKPBITHH.

Komrexuus pya.

DJIEKTPOJIH3 PACTBOPOB COMNEH.

Mopenu KpucTalIMYecKUX PELIeTOK Hoa, anmasa, rpadura.

Annorponus Gocdopa, cepbl, KHCIOPOIA.

BaauMmoiefictBre BOZIOPO/IA C KHCIOPOIOM; CYPBMEI C XJIOPOM; HAaTpHs C HMOZOM; XJopa ¢
pacTBopoM OpOMHEJA Kaius; XJOPHOH M CepOBOAOPOJHOH BOBI, obeclBeuMBaHHE GPOMHOIM
BOJIBI 3THJIEHOM MIIH alleTHIICHOM.

JlaGopaTopHbIe ONBITHI

Osnakomyenme ¢ oOpaslaMH  IpeACTABMTENEH  KIACCOB  HEOPraHMYECKHX  BEINECTB.
Osnaxomiienre ¢ obpasLuamMy IpeIcTaBHTeNeH KIacCOB OPraHHYECKHX BEIECTB.

OsnaxkoMJICHHE C KOJIIEKLHEH pyjI.

ITonydenne kuciopoa U ero CBOMCTBA.

ITomydenne BoJOpo/a U €ro cBOMCTBA.

Ilonydgenne muacTHUECKO#H CePhI, XUMHYECKHE CBOWCTBA CEPBIL.

BzaumMoelicTBHE METATIOB ¢ PAaCTBOPAMH KHUCJIOT M COJIEH.

CaoiicTBa yris: agcopOIHOHHBIE, BOCCTAHOBHTEILHEIE.

BzammozeiicTBHe ITHHKA HITH ATIOMUHESA C PACTBOPAME KHCIIOT H IIEN0Yei.

OxpamuBanye mIaMeHH KATHOHAMH MIETOYHBIX U IEI09H03EMENBHBIX METAIOB.
IIpakTnyeckue 3auaTusa (4 Jaca)

Pemnrenne skcrepuMeHTAIBHBIX 3a1a4 110 TeMe «MeTammsy.

Pemenne skcriepHMeHTANEHEBIX 3a1a4 110 TeMe «Hemeramery.

CamocrositerbHas (BHeayquTOopHAs) paGora (4 gaca)

[oaroroska coolimenus, My IpTUMETHHAHON Npe3eHTanld o Teme «llonydyeHre H TpUMeHeHHE
METAJUIOB U UX CIJIABOBY.

Brmonnenue 3apanuii o Teme « XMMHYECKHE CBOMCTBA META/UIOB H HEMETATIIOBY

2.11. OcnoBHBIE KJIacChl HEOPTAHHYECKHX H OPraHHYeCKHX COeTHHeHH il

BopopoaHeie coeinHeHNS HeMeTALIOB.

[lonyyeHne amMmmaxa H XJTOPOBOJOPOAA CHHTE30M M KOCBEHHO. (MU3MYECKHe CBOWCTRA.
OrHoIeHre K BoJe: KHCIIOTHO-OCHOBHEIE CBOMCTBA.

Oxcuapl ¥ aHTHAPHABI KAPOOHOBBIX KHCIOT,

HeconeoGpasyromue u  coneobpasyrouime OKCHIOBL KHCIOTHBIE OKCHJIB, MX CBOHCTBA.
OcHoBOHBIE OKCHIBL, HX CBOMcTBa. AM(OTEpHBIE OKCHIEI, HX CBOWCTBA. 3aBHCHMOCTH CBOHCTB
OKCHIIOB METAIJIOB OT CTENEHHW OKHCIEHHUS. AHTHAPHIB KapOOHOBBIX KHCIIOT KaK aHaJIoTH
KHCIIOTHBIX OKCHIIOB.

Kucnorsr opranudeckne 1 HeOpraHuYecKHe.

KucnoTel B CBeTE TEOPHH SIEKTPOIHTHYCCKOM jaucconmanmuu. KHCIOTEI B cBere
IIPOTONUTAYECKON Teopun. Knaccupuranys opraHuyeckux ¥ HeopraHudeckux kucioT. Obuue
CBOHCTBA KHCJIOT: B3aHMOJEHCTBHE OPraHHYECKHX M HEOPraHUYECKHX KHUCIIOT C METAIaMH,
OCHOOBHBIMH H aM(OTEpPHBIMH OKCHIAMH H TI'MAPOKCHIAMH, COJSIMH, 0OPa3OBAHHE CIIOMKHBIX
3(upoB. OcOOEHHOCTH CBOHCTB KOHICHTPUPOBAHHOM CEPHOMN H a30THOM KHMCIIOT.

OcHoBaHHUS OPraHHYeCKHe H HEOPraHHYIECKHE.

OcHoBanHs B CBeTE€ TEOPHM 3JIEKTPOIMTHYECKOW mucconmanuu. OCHOBaHHA B CBETE
MPOTOMHTHYECKOH Teopud. Kmaccuukanusa OpraHMYecKHX H HEOPraHWdYeCKHX OCHOBAHMH.
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XyMHJeCKHe CBOMCTBA INenodell M HepacTBOPMMBIX OCHOBaHMH. CpoiicTBa GECKMCIOPOAHBIX
OCHOBAHMH: aMMHaka M AaMHHOB. B3a@MHOE BIIMJHHE d4TOMOB B MOJICKYJIE€ aHHIIHHA.
AmdoTepHbIe OPraHuYecKHe H HeOPraHu4ecKne coeTHHEeHH .

AMQOTEpHEIE OCHOBAHWMS B CBETE IPOTOJMTHYECKOH Teopnd. AMQOTEPHOCTh OKCHIOB H
THAPOKCH/IOB IIEPEXOTHEIX META/IIOB: B3aHMOACHCTBHE C KACIIOTAMH H IIEIOYaMH.

Coun.

KraccrduKkanus 0 XAMHYeCKHe CBOHCTBa coell. OcoGEHHOCTH CBOHCTB CONCH OPraHuYeCcKuX U
HEOPTaHHUECKHX KHCIIOT.

[eneTH4ecKas CBSI3bh MEATY KJIACCAMH 0OPTaHHYeCKHX H HEOPIraHHYeCKHX COeJHHCHUIL.
[ToHATHE O TCHETHUIECKO CBA3H M TeHETHUECKUX PsA/laX B HEOPraHHYECKOH ¥ OpraHu4ecKoH
xuvun. [eHeTHYeCKHe pAIBI MeTaia (Ha IpuMepe KalbIHd M JKejesa), HemeTainna (Cepel U
KpEeMHHsI), TIEPEeXOHOr0 3IeMeHTa (IMHKa). ['eHeTH4ecKHe pAJbl M TEHETHYeCKas CBA3b B
OpraHrveckoi XUMuH. EMMHCTBO MHpa BEIIECTB.

JdemMoHCTPALHH

KOTeKIIMH KHCIIOTHEIX, OCHOBHBEIX M aM(OTEPHBIX OKCHIOB, JEMOHCTpALMA WX CBOHCTB.
BsaumMo/ielicTBIe KOHIEHTPHPOBAHHBIX a30THOM M CEPHOM KHMCIOT, a TakKe pa3daBICHHOH
A30THOM KUCIOTHI C MEBIO.

Peaxius «cepeOpsHOro 3epkanay A1 MypPaBbHHON KHCIOTHL

BaaumMo1eifcTBHE PAacTBOPA I'MAPOKCHIIA HATPHS C KHCTOTHBEIMH OKCHAAMH (OKCHIOM dbocdopa
(V)), aMOTePHBIMH I'HAPOKCHIAMHE (THAPOKCH/IOM IIAHKA).

BzaumoieiicTBHAE aMMHaKa C XJIOPOBOJIOPOLOM H BOJIOH.

AHATOTHYHO U1 METHIIAMHHA.

BiauMoeiicTBHe aMHHOKHCIIOT ¢ KACIOTAMHU H IIETOYaMH.

Ocymmectenenue nepexojgos: Ca — CaO — Ca3(PO4); — Ca(OH); P — P05 — H3PO4 Cu —
CuO — CuS0Q,; — Cu(OH), — CuO — Cu C;Hs0H — CyHy — CoHyBr;

JlaGopaTopHBI€e ONBITHI

[TomydeHue  cBOMCTBA YIJIEKHUCIIOrO Tasa.

CroiicTBa CONAHOM, cepHOH (pazdaBneHHOM) H YKCYCHOH KHCIIOT.

BaumoeiicTBre rHAPOKCHa HaTpus ¢ conamu (cymbdarom meam (1) 1 XJIOPHIOM aMMOHIS).
PaznoxeHne THIPOKCHIA MEIH.

[Monyuenne u aM(pOTEpPHBIE CBOKCTBA THAPOKCHA AIOMUHHMS.

TlomyueHnue KeCTKOM BOIBI M H3yUEHHE €€ CBOMCTB.

VerpaneHue BpeMEHHOR U IIOCTOSHHOM JKECTKOCTH.

IlpakTuyeckue 3aHsaTH (4 4aca)

[Tonyd4eHHe XTIOPOBOIOPO/Ia U COIISTHOH KHCIIOThL, HX CBOMCTBA.

[TomyueHue aMMHaKa, €ro CBOMCTBA.

TeHeTHUYECKAs CBA3b MKy OCHOBHBIME KJIaccaMi HEOPraHWJeCKHX coenuHenuit (2 yaca)

2.12. XuMus 3J1eMEHTOB.

$-DJIeMeHThI.

Bomopoa.

JIBOHCTBEHHOE TIONOMKEHHE BOIOPO/IA B EPHOAMIECKO cucreme. M3oTomsl Bofopoaa. Tsoxenas
poja. OKWCIMTENbHBEIE W BOCCTAHOBHMTEIBHBIE CBOMCTBA BOIOPOJA, €ro IIONYYCHHE |
npEMeHeHHe. Pomb BojopoJa B JKHBOH M HexmBO# npupoxe. Boga. Ponk Bomer Kak
Cpe1006pasyroIIero BeIecTBa KIETKH. DKOJIOTHUECKHE aCIIEKThE BOAOMOIb30BaHHS.

DaemeHnThl IA-rpynmsl.

[enounsie MeTambl. O0Inas XxapakTepHCTHKA [IEI0YHBIX METAIUIOB Ha OCHOBAHUM [OJIOXKCHI
B Ilepuopuueckoit cucteme snementos [[M.MenzneneeBa # CTPOCHHS aTOMOB. [Tonyyenwue,
(br3EYECKHe W XUMAYECKHE CBOMCTBA MEJOIHBIX MeTaioB. KaTHOHBI IEI0YHBIX METAIIOB KaK
BaKHEHIIAs XUMHUYecKas (opMa WX CYIIECTBOBAHHS, PEryIITHBHAS POJb KaTHOHOB KU H
HaTpHs B KUBO#H KieTKe. [IpHPOIHEIE COEMHEHAS HATPUS H KAk, UX 3HAYCHHUE.

Jnementhl IIA-rpynier
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Obmas xapakTepHCTUKA IIETOYHO3EMETBHEIX METAUIOB M MArHHS HA OCHOBAHMHM IONOKEHUS B
Ilepmommgeckoit cucteme sinementoB J[.M.Menneneesa u crpoenus atomoB. Kamerwmii, ero
nollyyenue, (QHU3MYECKME M XMMHMYECKHe CBOHCTBa. BakHeWINHe COeIMHEHHS KAIBIHS, HX
3HaYeHUE U npumenenue. Kanpuuil B npupose, ero 6HOIOrHIecKas pois.

p-DeMeHThI.

ATIOMMHHIA.
XapakTepuCTHKa aTFOMHUHUS Ha OCHOBAHMM MOTOKEHHUS B [Tepuoamyeckoil CHCTEME 3JIEMEHTOR

JLW.Menneneesa u cTpoeHus artoma. llomydeHwe, (u3MYecKHe M XUMHYECKHE CBOMCTBA
alMOMUHUS. BaKHe#Ilne cOoeIMHEHMs ATFOMMHHS, HX CBOMCTBA, 3HAYEHHE H TIPUMEHEHHE.
IIpuposble cCOeMUHEHHS ATFOMUHHS.

Yraepoa u kpemuuMii.

OOfwas xapakTepHCTHKa Ha OCHOBAHMH HX TIOJOXKeHHS B [lepHOIMYECKOH CHCTEMe
JI..Menneneesa u crpoennsi atoMa. IIpocThie BemecTsa, 06pa3oBaHHbIE STHMH 3JIEMEHTAMH.
Okcuzibl ¥ THAPOKCHIBI YINIEPOJa H KpeMHHsA. BakHeHITHMe CONH yrolbHOH W KPEMHHEROH
KucioT. CUIMKaTHas IPOMBIIUIEHHOCT.

Tanorennr.
O6fmas xapakTepHCTHKA FajJoreéHOB Ha OCHOBAHHWH HX TTOJIOKEHHS B [Tepuonyeckoii cucreme

snemenToB J[.M.Menaeneesa u cTpoeHHst aToMOB. | amoreHsl — IIPOCTEIE BEIECTBA: CTPOCHUE
MOJIEKYJ, XHMHYCCKHE CBOHCTBA, IOJyYeHHE M IIpUMeHeHHe. BakHellIHe coemuHCHUS
rajJoreHoB, X CBOMCTBA, 3HAYeHUE W NMpEMeHeHHe. ['ajlorens! B mpupo/ie. Buonornyeckas poin
rajloreHos.

XaIbKOreHbl.
OO1mas xapakTepHUCTHKA XaJbKOI€HOB Ha OCHOBAHHH WX ITOJIOKEHHS B Ilepuomuyeckoii cucreme
snemedToB J[.M.Menzeneesa W CTpOeHHS aTOMOB. XalbKOTEHBI — IIPOCTBIE BEIECTBA.

Amnorpomus. CTpoeHHe MONEKYI alIOTPOIHEIX MOIHMHUKALMI U X CBOMCTBA. Ionyuenue u
IPHMEHEHHE KHCJIOPOJa U CephL. XalbKOTeHbl B IIPHPOJIE, UX OHOJIOTHYIECKas POIb.

DaemeHTHI VA-rpynimesl.

OOmias xapaKTepHCTHKA OJJIEMEHTOB 5TOM Ipynmbl HAa OCHOBAHHM HX IIONOKEHHS B
Hepuonmaeckot cucreme snementoB JI.M.MensieneeBa u crpoeHus atomoB. CTpoeHHe
MOJIEKYJIBI a30Ta M alIOTPOIHBIX MomH(UKauui docdopa, ux (Gu3HMUECKHE H XHMHYECKHE
cBoiicTBa. BomopojHbie COCAUHCHUS 3JIeMeHTOB VA-rpynnbl Oxcuasl aszota u (pocdopa,
COOTBETCTBYIOIINE UM KHCIOTBI. ColM 3THX KUCI0T. CBOMCTBA KHUCIOPOIHEIX COEIMHEHHH a30Ta
u ocdopa, nx 3HaUEHHE U TPUMEHEHHe. A30T i Gocop B MPHpPOIE, HX GHOTOrHYECKas POJlb.
Jaementol IVA-rpynme..

Obfmias XapakTepHCTHKa OIEMCHTOB 9TOM TpPYHNIBl HA OCHOBAHHH HX IONIOKEHHS B
Hepuonugeckoit cucreme siementor JI.M.Menneneesa u cTpoeHHs aToMOB. YTIEPOJ H €ro
amotponus. CBOMCTBA a/UIOTPONHEIX MONMGHKAIM yriepona, UX 3HAaUCHHE ¥ NPHMEHEHHE.
OKCHIBI ¥ THAPOKCH/IBI yrIepofa H KPEeMHHs, HX XMMHYeCKHe cBoicTBa. COJH YrONBHOH H
KPEMHHEBBIX KUCIIOT, UX 3HA4YCHHE W NpumeHeHue. [Ipupomoobpasyromas pons yriepona s
’KUBOH M KPEMHMS [71 HEXKHBOH IPUPOIEL.

d-DiemeHTHBI

Ocobennoctu crpoenust atomos d-smeMenToB (IB-VIIIB-rpymm). Mems, HUHK, XpoM, Keleso,
MapraHell KaK [IpOCThIe BELIECTBA, UX (U3HYecKHe W XMMHYECKHE cBOHCTBA. HaxoxmeHne 3THx
METaJIIOB B IIPUPOJE, HMX IONydeHHe W 3HadeHwe. CoenmHenus d-sIeMEHTOB ¢ Pa3IMUYHBIMU
CTENEHsIMH OKHCIEHHS. XapaKTep OKCHIOB H MMIPOKCHIOB STHX 3JIEMEHTOB B 3aBHCHMOCTH OT
CTENIEHH OKHUCIICHHS MeTasla.

HemoncTpanun

Konnmekuuu mpocTEIX BemEcTB, 00pa3sOBaHHBIX ONEMEHTAMH PA3IHYHBIX - JIEKTPOHHDLIX
CEMEHCTB.

Konnexnuu MHHEPAIOB B TOPHBIX MTOPOJI.

[Tony4eHue auIOTPONHBIX MOAU(HUKAIME KHCcTIopoa, cepsl, hocdopa.

XHUMHYECKHE CBOMCTBA BOLOPOJA, KHCIOPOAa, cEPhl, Gocdopa, raloreHoB, yriaepoa.
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OKCHIBI CEpHI, a30Ta, YIJCPOAa, JKelle3a, MapraHia, MeJu C paslHIHRIMH  CTCICHAMH
OKHCJIEHHS, MX CBOMCTBA.

THAPOKCH/IBL CEPBI, XPOMa, MapraHiia, Xejesa, MEJH, ATIOMHHHA M [HHKA, HX TIOJIyYCHUE H
XHMHYECKHAE CBOMCTRA.

JlaGopaTopHbie ONBITHI

M3yueHne CBORCTB IPOCTHIX BEMECTB H COCUHEHHMIT S-3/IEMEHTOB.

V3y4eHne CBOMCTB IPOCTHIX BEMIECTB U COCAHHEHUH P-3IEMCHTOB.

V3ydcHre CBOMCTB IIPOCTHIX BEMIECTB ¥ COSIMHEHNH] d-371eMeHTOB.

IIpakTHyeckne 3aHATHA (2 9aca)

TlomydueHne MAAPOKCHIOB AIOMHHHAS ¥ [IHKA; HCCIEI0BAHIE HX CBOMCTB.

TTosydeHHE H UCCIEOBaHNE CBOMCTB OKCHIOB CEPBI, YIIIEPOad, dbocdopa.

CamocrosiTeIbHAs (BHeay IHTOPHAsT) padora (2 4aca)

[ToArOTOBKA COOGIICHHS, MyTETHMEIUHHOM Ipe3eHTamuy N0 TeMe «MICTOpHs OMHOTO SNEMEHTa
2.13. XuMu# B JKH3HH 00mecTBa

XuMus 4 IPOU3BOJCTBO.

Xumudeckasd NOPOMBIIUIEHHOCTh H XAMHYECKHE TCXHOIOTHH. Colppe Ut XHMMYECKOH
IPOMBIIUIEHHOCTH. Boja B XUMHYCCKOH MPOMBIIIICHHOCTH. DHeprust sl XUMHYECKOTO
TIpou3Bo/IcTBa. HaydHble IPUHIKIB XHMHIECKOTO POH3BO/ICTBA. 3amuTa OKpyKaroLe Cpeabl
¥ oxpaHa TpyJa @NPH XHMHYECKOM IPOU3BOZCTBE. OCHOBHBIE CTaJHHA XHUMHYCCKOI0
npoussozcTea. CpaBHEHHE [POU3BOJICTBA AMMUAKa B METAHOTIA.

XuaMHA B CeJIbCKOM X035HCTBE.

NUMH3AIHsS CEelNbLCKOTO XO034HCTBA M e¢ HalpaBIeHHs. PacTeHus W II09Ba, ITOYBEHHBIHA
OTJIOMAIONHH KOMIUIEKe, Y o6penns u ux Knaccudukarys. XUMHIECKAE CPE/CTBA 3AlHTDL
pacrenmit. OTpUIATENBHEIE MOCHEACTBHS MPUMEHEHHUS NECTUIMIAOB H foppba € HHUMH.
XuMu3anus )KEBOTHOBOACTBA.

XuMHS H IKOJIOTHSL.

XuMmdeckoe 3arpssHeHHe OKpyKamomed cpempl. Oxpana ruapocepsl 0T XHMHYECKOTo
sarpssHeHMsA. OXpaHa II0YBBI OT XHUMMYECKOTO 3arpA3HCHHA. Oxpana arMocdepsl OT
XuMudeckoro sarpssenms. Oxpama ¢ropsl ¥ (ayHel OT XHMHYCCKOrO  3arpAsHCHI.
BUOTEXHOJIOTHS U TeHHAas HHKECHEPHSL.

XHMHUS U I0BCEAHEBHAS KU3Hb YeJI0BeKa.

Jlomamass anreka. Moroimue M YHCTAIIAC CPelCTBA. Cpezncrea GOppOBl ¢ OBITOBBIMH
nacexoMbIMH. CpezicTBa JHYHOH THTHEHBl M KOCMETHKH. Xumus ¥ nmma. MapKupoBKH
YIIAKOBOK THIIEBBIX H IMIHEHMYECKUX MPOJYKTOB M YMCHHE WX HHTATb. DKoJIOTHs KUJIHUINIA.
XUMUS ¥ TeHeTHKA Ye0BeKa.

JlemoHCTpaNMH

Mol TpOU3BOCTBA CEPHON KHCIOTEL M aMMHaKa.

Komekius ya00peHui | MECTHIHIOB.

O6pase! cpeicTB OBLITOBOM XMMUH U JIEKAPCTBEHHBIX TTPCIapaToB.

IpakTuyeckne 3anaTHS (4 4aca)

O3HAaKOMJIEHHE ¢ KOJUIEKIMeH yIoOpeHui i eCTHIHIOR.

O3HakoMIIEHHE ¢ 00pa3aMK CpeICTB GhITOBOM XUMHH H JIEKAPCTBEHHBIX IIPEIAPATOB.

AHATH3 BIIHSHES XEMAYECKOH IPOMBIIIIEHHOCTH Ha 3arPA3HEHNE OKPYIKAIOMEH CPe/IBI (2 gaca)
CamocTosiTebHAs (BHeayuTopHas) padora (2 yaca)

IToIroToBKa COOOIIEHHS TI0 TeMe «XHUMHS 1 TIOBCEAHEBHAS JKHU3Hb COBPEMEHHOTO HENIOBCKA.

28



JlutepaTtypa
OcHoBHas:

1. T'abpuernsin O. C. Xumusg 10 xiace. yriyOneHHsit yposens: yaeb. mis o61meobpazoBar.
yupexaenui — 9-¢ uzn. M.: Jlpoda — 2018r.

2. T'abpuensn O. C. Xumus 11 xace. Yruy6neHnsii ypoBens: yueb. s obmeoOpazosar.
yupex/eHuit — 8- uzn. M.: Jlpoda — 2018r.

JononHureabnas:

1. T'abpuensa O. C. Xumug 10 xiacc. Bazosbiit ypoBems: yue6. mis o0meobpasosar.
yapexueHus — 9-e u3n. M.: Ipoda — 2013r.

2. T'abpuensm O. C. Xumusa 11 xnace. BasoBeii yposens: yued. s obmeobpaszopar.
yapexaennii — 8-e uzn. M.: Ilpoda — 2013r.

3. T'abpuenan O. C. Xumus gis npodeccuit B CHEHHATBHOCTEH TEXHUYECKOTO npodus.
Yuebuuk — 6-e uzm. M.: - 3. neHTp Axkamemus — 2013r.

4. T'abpuensn O.C., Octpoymos U.I., Cragkor C.A., Jlopodeesa [1.M. IpakTukym: yueb.
II0cO0He JUIsl CTYML. YUpEXKAEHHH cpell. npod. obpasoBanus. — M., 2014,

5. Epoxun IO.M. Xumust: 3agaun u ynpaxsHeHus: yue6. nocobue s CTYI. YUpeKICHMH
cpen. npod. odbpazosanus. — M., 2014.

HHTepHeT HCTOYHHKH:

www. pvg. mk. ru (omumnuana «Ilokopu Bopo6seBh! ropsi»).

www. hemi. wallst. ru (O6pasoBaTenbHBIH caliT WIS MIKOIBHIKOR AXUMHEIR).
www.alhimikov.net (O6pasoBaTenbHbIf caifT A MIKOJILHUKOB).

www. chem. msu. su (OmexTpornas GHOIHOTEKA 10 XUMUK).

www.enauki.ru (MHTepHET-u3/(aHue 1jid yunteneii «EcTecTBeHHbIE HayKH»).
www. Iseptember. ru (MeTomudeckas razeta «Ileproe CEHTHOPsI»).

www. hvsh. ru (xypran «Xumus s mxone»).

www.hij.ru (KypHAT «XHMEA | HKH3HBY).

www.chemistry-chemists.com (3:1eKTpoHHEI KypHAT « XUMEKE 1 XUMHS»)

29






