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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma oOuieoOpa3zoBaTenbHON YU4eOHOM MUCHUIUIMHBI «XUMHUS» MpeIHa3HaYeHa
JUIS U3yYEHUs XUMHUU TpPH peanu3alnuud o0pa3oBaTeNbHON MNpPOrpaMMbl CPEIHEro OOIIero
oOpa3oBaHHs B IpeJenax OCBOEHHUS OCHOBHOM MNpo¢eccHoHaNbHOW 00pa3oBaTeIbHOM
nporpammbl CITIO (OITOIT CIIO) Ha 6a3e 0CHOBHOro 0011IeT0 00pa30BaHMs MPU MOJTOTOBKE
KBIU(DUIIMPOBAHHBIX pabOUUX, CIYKAIIUX.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @OI'OC cpennero o01iero
00pa3oBaHusl, MPEABABISAEMBIX K COACPKAHUIO M PE3yIbTaTaM OCBOCHUS yIeOHOW TUCIIMILTAHBI
«XUMHSI», B COOTBETCTBUU C COOTBETCTBUU ¢ PexoMeHAanusIMH MO OpraHu3aly MOJTYYCHHUS
cpenHero ooiiero oopa3oBaHus B Mpejieiax OCBOCHHUS 00pa30oBaTENbHBIX MPOrPaMM CPEIHETO
npo¢eCcCHOHATBPHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUS C YYETOM
TpeboBaHul (eaepaabHbIX TOCYIAaPCTBEHHBIX O0Pa30BATENbHBIX CTAHIAPTOB M IOJTy4aeMoOn
npodeccun  cpenHero  npodeccuoHanbHOro  obpazoBanus  (muceMo  JlemapTameHTa
rOCY/IapCTBEHHOM MOJMTUKU B c(epe MOoAroToBku padouux kaapo u JAIIO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259), npumepHoii mporpaMMbl 00111€00pa3oBaTebHON yueOHOM
TUCIUTITAHBI «XuMuUs», pazpadborannoit ['BY IO «kKPUPIIO».

Conepxanue paboueil mporpaMMbl «XUMUS» HANPABICHO Ha JOCTIKEHUE CIEAYIOIIeH
1eJIM: OCBOCHUE O0YJAIOIINMUCS COMAEpKaHM y4eOHON AMCIUTUTMHBI «XUMUSI» U JOCTIKECHNE
pe3ynbTaToB ee u3ydeHus B cooTBercTBUM ¢ TpeboBanusimu DI'OC cpeanero oOiero
o0Opa3zoBaHusI.

B mpornecce nzydenuns yaeOHOM TUCIUTUTMHBI PEMIAIOTCS CISAYIOIINE 3aAa4M:

- chopMupoBaTh TPEACTABICHHUS O PO M MECTe XHUMHH B COBPEMEHHOW HAYYHOUH
KapTUHE MHpa; MOHUMAaHHE BIMAHHUS XUMUU Ha OKPYXKAIOIIYIO Cpely, SKOHOMHYECKYIO,
TEXHOJIOTUYECKYIO, COLIUATBLHYIO M 3TUYECKYIO C(hephl JeSTEIbHOCTH YeTI0BEKA;

- o0ecneunTh OBJAEHUE OCHOBOMOJATAIONIMMH XUMHUYECKUMH TMOHITHIMH, TCOPHUSIMHU,
3aKOHAMH U 3aKOHOMEPHOCTSAMH, XMMHYECKOW TEPMHHOJOTHEH M CHUMBOJUKOW, OCHOBHBIMHU
METOJIaMU HAYYHOTO TTO3HAHUS, UCTIOJIb3YEMBIMHU B XUMUU;

- COBEPIIIEHCTBOBATH YMEHHS aHAIM3UPOBATh, OIICHUBAThH, IPOBEPATH HA IOCTOBEPHOCTH H
0000mars Hay4yHyro HWHGOpPMAIUIO, PE3yNbTaThl MPOBEACHHBIX OIMBITOB, XUMHYECKUX
HKCIEPUMEHTOB;

- o0ecrieunTh 3HAHNWE TEXHUKH 0€30MacCHOCTH MPHU UCIOIB30BaHUN XMMHUUYECKUX BEIIECTB,
B TOM YHCIIE BO BpEMS MPOCKTHO-MCCIEAOBATEIBCKON M KCIIEPUMEHTATBHON JIEATEITbHOCTH,
MIPH UCTIOIBH30BAHUU JIAOOPATOPHOTO 000PYIOBAHHS;

- pa3BUTh y 00YYAIOIINXCS HABBIKK Y4€OHOM, MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JeSITeTHHOCTH.

IIpn peanu3anuu nporpaMMbl  TOATOTOBKM  KBTM(UIIMPOBAHHBIX paboumnX,
ciyxkaummx 1o npogeccusim CIIO ecTtecTBEeHHOHAYyYHOrO MpOQMIIs XMMHUS H3ydaeTcs Kak
6a3oBas yueOHas nucuuIIIMHa B o0beme 192 yaca.

OcBoeHne 00pa3oBaTENbHBIX PE3YIbTATOB MO MUCIUIUIMHE 3aBEPIIACTCS MOIBEACHUEM
UTOrOB B (hOopMe IK3aMeHa B paMKax IMPOMEXYTOUHOW aTTeCTAlMH 00YYaroIuXcs B MpoIecce
ocoerust OIIOII CIIO na 6a3e OCHOBHOrO OOIIEr0 OOpa30BaHUS C TMOIYYEHHEM CPEIHEro
o01ero o6pa3oBaHus.

VYdeOHast TUCIUIIMHA «XUMHUS» SBISETCS TUCIUIUIMHONW TIO BBIOOPY M3 00s3aTEIBHBIX
MpeAMETHBIX 00yacTel, n3ydaercs Ha 6a3oBoM ypoBHe PI'OC cpennero od1iero oopa3oBaHus.

[Iporpamma peanu3yercs TPaIWIMOHHO TIPU HEMOCPEACTBEHHOM B3aWMOJICHCTBUH
MIPETo1aBaTeNs ¢ 00yJaIOIIMCH.

Ha ocHOBaHWM pelIeHusT UCTIOJHUTEIEHOTO OpraHa TOCyIapCTBEHHOW BIIACTH CyOBEKTa
Poccuiickoit ®enepaunn, ocymectsiusomero Gynkuun yupeaurens (Kemeposckas obmacts -
Ky3bacc), B ciaydae ycTaHOBIEGHHUS KapaHTHHHBIX Mep (WJIM 10 MHBIM OCHOBAaHUSIM B BUIY
OOCTOSAITENILCTB ~ HETIPEOJOTMMON CHJIBI) TEXHHUKYM BIIpaBE OCYIIECTBISATH PEaTH3AINI0



00pa30BaTENBHBIX MPOTPAMM WJIM UX YACTEH ¢ MPUMEHEHHEM HCKIIOYUTEIBHO 3JIEKTPOHHOTO
oOy4YeHHUs, JUCTAHIIMOHHBIX 00pPAa30BaTEIbHBIX TEXHOJOTHH, OpPraHu3ys y4eOHBbIC 3aHATHS B
Bujie on-line u off-line kKypcoB, obecrneunBarOMMX T 00YYAIONINXCS JTOCTHKEHUE U OICHKY
pEe3yNIbTaTOB OOYYEHHsI ITyTEM OpPTaHHU3aIMU 00pa30BATEIbHON NEATEILHOCTH B AJICKTPOHHOUN
UHGOPMAIIMOHHO-00pa30BaTEeILHOM Cpefie, K KOTOPOHM TPEIOCTABIICTCS JOCTYN depes
UH(POPMAIIMOHHO-TEJICKOMMYHHKAITMOHHYIO ceTh VIHTEepHETY.



MJIAHUPYEMBIE PE3YJIbTATHhI OCBOEHUA YYEFHOM JUCIHUILIVNHBI

Coneprxanue AUCHUIUIMHBI « XUMUS» HAIPaBJIEHO HA PAa3BUTHE YHHUBEPCAIBHBIX yUEOHBIX
neicTBui, HOpMUPOBAaHNE TUIHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX pe3ynbratoB O@I'OC
cpennero oOmiero oOpa3oBanusi, a Takxke oOmux kommnereHuuit @OI'OC cpennero
npodeccuonanpHOro odpazoBanus nmpodeccuu 43.01.09 ITosap, kKoHIUTED.

OK 02. OcymecTBasTh MOUCK, aHAIM3 W HWHTEPHpPETalui0 UH(POpPMALUH, HEOOXOAUMOU
JUTSL BBITIOJIHEHUS 3a/1a4 NPO(EeCCUOHAIBHOMN 1EATEIbHOCTH.

OK 03. IlnanupoBaTh M pealn30BbIBaTh COOCTBEHHOE NMPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 04. PabGortatb B KOJJIEKTMBE W KOMaHAe, 3(PQPEKTHBHO B3aUMOAEHCTBOBATH C
KOJJIEraM#, pyKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymecTBiIATh YCTHYIO M NHCBMEHHYI0O KOMMYHMKAIMI0 Ha IOCYAapCTBEHHOM
A3BIKE C Y4ETOM OCOOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IlposBasTe TIpaxkAaHCKO-MATPUOTUYECKYID MO3ULUIO, JIEMOHCTPUPOBATh
OCO3HaHHOE MOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX O0IIEUEIOBEYECKUX [IEHHOCTEH.

OK 07. CopneiicTBOBaTh COXPaHEHUIO OKPYXKAIOLIEH Cpeasl, pecypcocOepekeHuto,
3¢ (HEeKTUBHO JEHCTBOBAThH B UYPE3BhIYANHBIX CUTYALIUSX.

OK 09. UHcnons3oBarb HMHPOPMALMOHHBIE TEXHOJOTMH B NpoecCHOHATBHON
JESTEIBHOCTH.

OcBoeHue cojnepxkaHusg y4eOHOU TUCHUIIIUHBI «XUMHSD» OOECIEUYMBACT JOCTHKECHUE
CTYJIEHTaMU CJIEIYIOIINX Pe3yJabTATOB:

[Tnanupyemsbie pe3yabTaThl OCBOCHHUS YI€OHON JUCITATIIIMHBI Oomue
B cootBeTcTBUU ¢ PT'OC COO KOMITIETEHIIUU
dI'OC CIIO
JIMYHOCTHBIE:

- chopMHUPOBAHHOCTH  MHPOBO33peHus, coorBeTcTByMOIIEero | OK 3, OK 4,
COBPEMEHHOMY YpOBHIO pa3BuTHsi Hayku U obOmectBenHoi | OK 5, OK 6,
MPAKTUKHA, OCHOBAHHOTO Ha JIMAJore KyJIbTyp, a Takke pazaudsbix | OK 7

dbopM OOIIECTBEHHOT'O CO3HAHHS, OCO3HAHHE CBOETO MecCTa B
MOJIMKYJIbTYPHOM MUDE;

- HaBBIKM COTPYJIHHYECTBA CO CBEPCTHUKaMH, B3pociabiMu B | OK 2,

00pa3oBaTeIbHOM, 0OIIIECTBEHHO MTOJIC3HOM, yaeOHo- | OK 4, OK 5,
HCCIIEI0BATENBCKOM, MIPOEKTHOU U IPYTUX BUJAX AEATEIBHOCTH; OK 6

- MIPUHATHE W peau3alvs IEHHOCTEH 30pOBOTO U 0€30MacHOTO

obOpa3za YKU3HH, OTPEOHOCTH B ¢uznueckom | OK 7
CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSAX CIIOPTUBHO-
O3JIOPOBHUTEIILHONW  JCATEIBHOCTBIO,  HECIPHIATHE  BPEIAHBIX

MPUBBIUCK: KYPEHHUsI, yHOTPEOJICHHS aTKOT0JIsl, HAPKOTUKOB;
- c(hOpMHUPOBAHHOCTH 3KOJIOTHYECKOTO MbIIieHus, nonuMmanue | OK 6, OK 7
BIIMSHUSL COLMAJIbHO-DKOHOMUYECKHUX TMPOILECCOB Ha COCTOSHUE
NPUPOJHON U COLMAIBHON Cpeibl; MPUOOPETEHHE OIbITa 3KOJIOTO-
HaIPaBJIECHHOMN S TEIbHOCTH

MertanpeaMerHbie:

- yMEHHE TPOAYKTHBHO oOmaTecs U B3aummojelictBoBath B | OK 2, OK 4,
MPOIIECCE COBMECTHOM JIEITENIBHOCTH, Yy4MThIBaTh mo3uiuu | OK 5
APYTUX YYaCTHUKOB JIEATENBHOCTH, A(P(PEKTUBHO pa3pemaTh
KOH(JIUKTBI;

— BJAJEHUE HaBBIKAMU MMO3HABATEIILHOM, yueOHo- | OK 2,
HCCIIEIOBATENIbCKOM ¥ TPOEKTHOW nearenbHOCcTH, HaBbikamu | OK 3, OK 4,
paspemienuss  mpoOiieMm;  crmocoOHocTh W rotoBHOCTH K | OKS, OK 9




CaMOCTOSITENIBHOMY IIOMCKY METOJIOB pPELIEHUS MPaKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBbIX METOJOB IIO3HAHUS;

- TOTOBHOCTH U CLIOCOOHOCTH K CAMOCTOSTEIbHON HH(OPMALIMOHHO-
M03HABATEIbHON JIEATEIbHOCTH, BJaJI€HUE HABBIKAMU IOJYYEHUS
HEOO0X0UMOM MH(pOpPMAIIUK U3 CIIOBapel pa3HbIX TUIIOB, YMEHHE
OpUEHTUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HHMOpMaImH,
KPUTUYECKH OIICHUBATh M HHTEPIPETUPOBATh HH(OpMAaIIHIO,
MIOJIY4aEMYIO U3 Pa3IMYHbIX HICTOYHUKOB;

OK 2, OK 4,
OK 5,0K9

IIpeamerHbIe:

-  c(hOpPMHPOBAHHOCTh MPEACTABIIEHHH O MECT€ XHMHU B
COBPEMEHHOM HAYYHOM KapTUHE MHpPA;, MOHUMAaHHE POJIH XUMHHU B
dbopmMupoBaHUM Kpyrozopa M (DYHKIMOHAIBHON TIpaMOTHOCTHU
yeJ0oBeKa I PEIIeHUs IPAaKTUYECKUX 3a/1ad;

- BJIAJIEHHE OCHOBONOJATAIONIMMH XWUMHYECKHMH HOHATHSIMH,
TEOPUSAMH, 3aKOHAaMHM W  3aKOHOMEPHOCTSIMHU,  YBEPEHHOE
MMOJIL30BaHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIHNKOMI

- BJaJ€HHE OCHOBHBIMH METOJAMHM HAYYHOIO IIO3HAHMHS;
HCIIOJBL3YEMBIMA B XHMHUHM:  HAOJIOJEHHEM,  OIIMCAHHEM,
U3MEpPEHHEM, DKCIIEPUMEHTOM;, YMEHHE 00pa0daThIBaTh, OOBICHATD
pe3yaAbTaTHl IPOBEJICHHBIX OIIBITOB M JEJIaTh BEIBOJIBI, TOTOBHOCTD
U CIIOCOOHOCTh MPHMEHATh METOJbl IO3HAHUS IPH PEIICHUH
MIPAKTUYCCKUX 3aj1ad;

- ¢(hOPMHUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHBLIE OLIEHKH U
MIPOU3BOAUTH PACUETHI 110 XUMHUUECKUM (GOpMYJIaM U YpaBHEHUSIM
- BIAJEHHME TpaBWIAMH TEXHUKH  O€30MaCHOCTH  TIPH
HCITOJIb30BAHUHM XUMHYECKUX BEIECTB;

- c(hopMUPOBAHHOCTh COOCTBEHHOUN IO3WIMHU IO OTHOIICHHUIO K
XUMHUUYECKON MH(POpPMAIIUU, TTOTYyIaeMOH U3 Pa3HBIX UCTOYHUKOB




COJEPKAHUE YYEBHOM TUCHUTINHBI

1. O0mas 1 HeopraHu4ecKass XuMHUs
XuMHuA - HAyKa 0 BellecTBax

CoctaB BemiecTBa. XHUMHUYECKHE 3ieMEHTBl. CHoOcoObl CYIIECTBOBAHUS XHWMHUYECKUX
3JIEMEHTOB: aTOMBI, IIPOCTHIE U CJOKHBIE BEILIECTBA. BelllecTBa MOCTOSHHOIO U MEPEMEHHOTO
coCTaBa. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB. BeniecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO
ctpoeHusi. CriocoObl 0TOOpaKEHUS MOJIEKYJI:  MOJIEKYJISPHbIE UM CTPYKTYpHbIE  (DOpPMYJIBI;
HIapocTepKHEBbIE U MaciITabHbIe pocTpaHcTBeHHbIE (CTioapTa - bpurieba) Mojenu MoyeKy.

N3mepenne BemecTtBa. Macca atoMOB U MOJIEKYJI. ATOMHAas €IMHMIIA MaccChl.
OTHocuTeNbHBIE aTOMHAas M MOJEKyJsipHas Macchl. KonuuecTBo BemiecTBa M €QUHHULBI €ro0
U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Uncno ABoranpo. MomsipHas Macca.

ArperaTHble COCTOSIHHS BellecTBa. TBepaoe (KpucTammyeckoe U aMmopdHoOe), KUIKOe U
ra3o00pa3HOe arperaTHble COCTOSTHUS BEUIECTBA. 3aKOH ABOTaIpo M €ro CieACTBUsA. MOSpHBIii
0o0BbeM BellecTB B razoo0pa3HOM coCTOSIHMHM. OObEeIMHEHHBIM ra30BbIil 3aKOH M YpaBHEHUE
Menaeneena - Knanelipona.

Cwmecu BenlecTB. Paznuunsa Mexay cMecsiMU U XUMUYECKUMHU COeIMHEHUsIMU. MaccoBas u
o0BbeMHas A0 KOMIIOHEHTOB CMECH.

JdeMoHcTpanumn

Ha6op moseneii aToMOB ¥ MOJICKYII.

Hexkotopsie BeniecTBa KOJIUYECTBOM B 1 MOJIb.

Monenbs MoJsipHOTO 00beMa ra3os.

IpakTyeckue 3aHATHUS

Pemienne 3amau Ha yCTaHOBIIEHHE MAcCCOBOW JOJIM XMMHUYECKHX AJIIEMEHTOB, HAa ra30BbIE
3aKOHBI.

Crtpoenne aTtoma

AToM - crnoxkHas yactuna. JlokazaTtelnbcTBa CIIOAKHOCTH CTPOEHUS aToOMa: KaTOAHBbIE U
pPEHTTeHOBCKHE Ty4uH, GOoTOdh(DEKT, paAMO0aKTUBHOCTD, JICKTPOIIH3.

[Tnanerapuas monens atoma 3. Pesepdopaa. Ctpoenue atoma o H. bopy. CoBpeMenHbie
MpeACTaBIEHUS O CTPOCHUH aTtoMa. KopnycKysipHO-BOJIHOBOW Jyall3M YacTULl MUKPOMHUPA.

CocraB artomHoro siapa. HykioHBI: NpOTOHBI U HEUTPOHBI. M30TONBI M HYKIUABL
Y CcTOMYHUBOCTS s11€p.

OnekTpoHHas o0osiouka atroMoB. [loHsiTHE 00 31EKTPOHHON opOuTane U IEKTPOHHOM
obnake. KBaHTOBBIE umCa: TIaBHOE, OpOUTAIbHOE (TOOOYHOE), MArHUTHOE U CIIMHOBOE.
Pacripenienenue SJEKTPOHOB IO SHEPTETUYECKUM YPOBHSM, MOAYPOBHSIM W OpOUTaiIsiM B
COOTBETCTBMHU C MPHUHIIMIIOM HAaWMEHbIIEH dHepruu, npuHiunom [laynu u npaBwiom ['yHna.
DNEKTPOHHBIE KOHPUTYPAIIMA aTOMOB XUMUYECKUX DJIEMEHTOB.

BanienTHBIE BO3MOXXHOCTH aTOMOB XUMHUUYECKUX 3JIEMEHTOB.

DneKTpoHHas KiacCupUKaAIUsI XUMAYECKUX dJIEMEHTOB: S-, p-, d-, f- aIeMeHTHI.

Ilepuoanvecknii 3aKOH U MEPUOANYECKAS CHCTEeMa XMMHUYeCKUX 3jeMmenToB ..
MenpgeJieeBa

OTKpbITHE IEPUOJUYECKOTO 3aKOHA. [IpenochlIku:  HakoIUIeHHe  (PaKTOJIOTMYECKOro
Martepuaina, paborel mpemmectBeHHukoB (M. B. JleGepeitnepa, A. O. Illlankyptya, k. A.
Hrronenaca, JI. FO. Meitepa). Otkpoitue 1. V1. MenaeneeBbIM NepuoInYECKOro 3aKOHa.

Ilepnoguueckuii 3akoH U cTpoeHue artoma. M3orombl. CoBpeMEHHOE TOHATHE
XUMHYECKOTO  3JeMeHTa. 3akoHOMepHOCTh [.Mo3nu. coBpemeHHas  (GOpMYyIHpPOBKa
neproauveckoro 3akoHa. Ilepuognueckas cucremMa M crpoeHue atoma. OUMUYECKUN CMBICT
MOPSAJIKOBOIO HOMEpa 3JEMEHTOB, HOMEPOB Ipylmbl M nepuona. Ilepuoanyeckoe n3MeHeHHE
CBOICTB 9JEMEHTOB: paJuyca aToMa; DSHEPrUM HWOHHU3ALMUHU; DIEKTPOOTPHULATEIHHOCTH.
[IpuumHbl M3MEHEHHS METAUIMYECKUX M HEMETaUIMYECKUXCBOWCTB 3JIEMEHTOB TpyMmax H
NepHoJax, TOM yucie OonbInX. 3HaYEHHE IEPUOINYECKOT0 3aKOHA U IEPUOANYECKON CUCTEMBI



xumuueckux 3neMeHToB . M. MenneneeBa i pa3BUTHS HAYKHM M MOHUMAHHUS XUMHUYECKOU
KapTUHBI MUpa.

JdeMoHcTpanuu

Pa3znuunbie BapuanTsl Tabauuel [leprnoauyeckoil cucreMbl xumudeckux snemenTos 1. .
Meuneieena.

OO6pa3ipl TPOCTHIX BEHIECTB OKCUAOB U THIPOKCHAOB 31emeHToB III nepuona.

IIpakTuyeckasi padbora

CocraBiieHHE HJIEKTPOHHBIX M AJIEKTpOoHOrpaduyeckux ¢GOpMyl aTOMOB XUMHUUYECKHX
anemMeHTOB. OnpeaeneHne uX BAJIEHTHBIX BO3MOKHOCTEN.

CTtpoeHue BemecTBa

[TonsiTHE O XMMHYECKOW CBA3U. THIBI XMMUYECKUX CBSI3€M: KOBAJCHTHAs, WOHHAs,
METaJUIMYecKasi U BOJOPOJHAS.

KoBanenTtHas xumuyeckasi cBsi3b. J[Ba MexaHu3Ma oOpa30oBaHUs 3TON CBS3U: OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIM. OCHOBHBIE MapamMeTpbl 3TOTO THUIIA CBA3U: JJIMHA, MPOYHOCTH, Yol
CBS3W WM BAJICHTHBIM Yyroj. (OCHOBHBIE CBONCTBa KOBAJICHTHOM CBSI3U:HACHIIIEHHOCTD,
HOJIIPU3YEMOCTh U IIPOYHOCTb.

DNEKTPOOTPUIIATEILHOCTh U KJIACCU(PUKAIMS KOBAJCHTHBIX CBSI3€H MO STOMY MPU3HAKY:
MOJISIPHAsE U HEMOJISIPHAs KOBAJIEHTHBIE CBSI3U. [IOMAPHOCTH CBSI3M M MOJIIPHOCTH MOJIEKYJIBI.
Crioco0 mepekpbIBaHUs AIIEKTPOHHBIX OpOuTaieil W KiacCH(pUKalnsg KOBAaJCHTHBIX CBsI3ed 1O
TOMY MPHU3HAKY: a- U M-CBA3U. KpaTHOCTh KOBaJIEHTHBIX CBSI3eW W KiIacCHU(PHUKAIUA UX MO
ATOMY MPHU3HAKY: OJWHAPHBIC, IBOWHBIC, TPOWHBIE, MOJYTOPHBIE. THMIBI KPUCTALIAYECKUX
PEILIETOK y BEIIECTB C ATUM THUIIOM CBS3U: aTOMHBIE U MOJEKYJsipHbIe. DU3HUecKkre CBOWCTBA
BEILIECTB C 3TUMH KPUCTAJUIMUECKUMU PEIIETKAMH.

NonHnasa xuMmuueckas cBsa3b. KpallHuil ciaydail KOBaJE€HTHOM IMOJISIPHOW CBS3U. MexaHusm
o0Opa3oBaHus MOHHOHN cBsi3U. VIOHHBIE KpUCTAUIMYECKHUE PEIIETKH U CBOWCTBAa BEUIECTB C
TaKUMU KpUCTAIIaMHU.

Mertannuyeckass Xumudeckasi cBs3b. OcoObIil THI XUMHYECKON CBS3H, CYIIECTBYIOIINHI B
MeTajUlaX U cIUlaBaxX. Ee OTJIMYHMA M CXOICTBO C KOBAJEHTHOW WM WOHHOH cBA3aAMHu. CBoIiCcTBa
METAUIMYECKON CBSI3U. MeETaINIMYeCKne KPUCTAIUIMYECKUE PEIIETKM W CBOMCTBA BEIIECTB C
TaKMMH KPUCTAJLIAMMU.

Bomoponnas xumudeckass cBsi3b. MexaHusm  00pa3oBaHus ~Takol CBa3u. Ee
KJIaccupuKalus:  MEXKMOJEKYJIspHAs U BHYTPUMOJEKYJSpHAs  BOJOPOJHBIE  CBSI3H.
MouJiekynspHblE KPUCTAUIMYECKUE PEIICTKU JJI1 3TOro Tumna cBs3u. Duzndeckue CBOMCTBA
BEIIECTB C BOJOPOJHOM CBA3BIO. bHonorudeckas pojb BOJOPOJHBIX CBSI3€M B OpraHU3aluU
CTPYKTYp OMOTMOJIMMEPOB.

Envnas mpupoma XMMUYECKUX CBA3€H: HAJIWYUE PA3JIMYHBIX THUIIOB CBA3CH B OJHOM
BEIIECTBE, MIEPEXO/ OJHOIO THUIIA CBSI3U B APYTrOM U T. II.

JdemoncTpanuun

Mojaenu MOJEKyNl pa3IMYHOW apXUTEKTYpbl U MPOCTPAHCTBEHHOT'O PACIOJIOKEHHUS Sp-,
sp2-, bp3-rubpunHeIx opOUTaANEH.

Mogenu KpUCTaJUTMYECKUX PEIIETOK PA3JIMYHOIO THUIIA.

Monenu monexyn JIHK u Genka.

IHonumepsl. JIucnepcHbie CHCTEMBbI

Heoprannueckne mnonumepsl. [lomuMepsl — mpocTele  BelEeCTBA C  aTOMHOWU
KPUCTAJUTMYECKON pEeIIeTKON: aJUIOTPOIHbIC BHUIOM3MEHEHHsS yriepoaa (anmas, rpadur,
KapOuH, @QysuiepeH, B3aMMOCBS3b THOpUAM3alUMU oOpOUTaliel y aToMOB yriepoja cC
MPOCTPAHCTBEHHBIM CTPOSHUEM AJIOTPOITHBIX MOAM(PHUKAINN); CEIeH M TEJUTyp IENOYeyHOTro
CTPOCHHS.

[Tonmumepsl - CIIOXKHBIE BelleCTBA C aTOMHOM KpPUCTA/UIMYECKOW PELIETKOM: KBapil,
KpeMHe3eM (IUOKCHUJIHBIE COCIMHEHUS KpPEeMHHs), KOpyHJ (OKCHJ  allOMUHUA) U
ATIOMOCUJIMKATHI (IIOJIEBBIE INMATHI, CIIOJA, KaoJuH). MuHepansl u ropHsie moponabl. Cepa



macTuyeckas. MUHepaJbHOE BOJIOKHO - acOecT. 3HAaYeHUE HEOPraHWYEeCKUX HIPHUPOAHBIX
HOJMMEPOB B (POPMHUPOBAHUU OJTHOM U3 TE0IOIMUECKUX 000s104eK 3eMIt - TUTOCHEpHI.

[Tonstue o nucnepcHbix cuctemax. Kiaccudukanus TUCHIEPCHBIX CUCTEM B3aBUCUMOCTH
OT arperaTHOro COCTOSIHUS JUCIIEPCUOHHON Cpelibl U JucnepcHOoM (pas3bl, a TAKKE M0 pasMePy UX
gactull. ['pyboaucnepcHble CUCTEMBI: AMYIbCUM U CYCHEH3UH. TOHKOIUCHEPCHBIE CHUCTEMBI:
KOJUIOUAHBIE (30JIM M T€JH) U UCTHUHHBIE (MOJEKYJSAPHBIE, MOJEKYJISIPHO-UOHHBIE U HOHHBIE).
O¢pdext Tunnansa. Koarymnsuus B KoJIIOUIHBIX pacTBopax. CHHEpPE3HC B resX.

3HaueHue AUCIEPCHBIX CHCTEM B JKMBOW M HEXUBOH NPUPOJE U MPAKTUUECKON >KU3HU
YeJIOBEKa. OMYJIbCHM M CYCIEH3MH B CTPOUTENBCTBE, IMHUINEBOW M  MEAMIMHCKOU
MIPOMBIIIJIEHHOCTH, KOCMETHKE. buonornyeckue, MEAMIMHCKHE M TEXHOJIOTMYECKHE 30JIU.
3HaueHue rejeil B OpraHu3aluy KUBOWM MaTepud. buonormueckue, NMUIEBbIE, MEIULIUHCKHE,
KocMmetndeckue resnu. CuHepe3uc Kak (pakTop, ONpeesionuil CpoK TOAHOCTH MPOJYKIUH Ha
ocHoBe resieil. CBepThIBaHHE KPOBHU KaK OMOJIOTMYECKUI CHHEPE3HC, €ro 3HaueHue.

JdeMoHcTpanuu

Komteknuu minactmace, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX OPO/I.

MunepanbHOE BOJIOKHO - acOecCT - U U3JJIUs U3 Hero.

Mopenu monekyn 6enxos, JIHK, PHK.

XuMHYeCKHe peakuuu

Knaccudukanms XMMUYECKMX peakluil B OpraHMYecKOM M HEOPraHM4eCKOH XHMMH.
[Tonarue o xuMuyeckoi peakuuu. Peakiuu, uaymue 6e3 U3MEHEHUs! KaueCTBEHHOI'O COCTaBa
BEILIECTB: AJUIOTPONM3aUMs M u3oMepu3anusa. Peaknuu, wuaymmpe ¢ HM3MEHEHMEM COCTaBa
BEILIECTB: MO0 YMUCIYy M XapaKTepy pearupyroumx U 0O0pa3yroluXxcs BEUIECTB (pa3yioKeHMUs,
COCIMHEHHUS, 3aMEeUIeHHs, OOMEHa); IO W3MEHEHHUIO CTeNeHEeH OKUCIeHHUS 3JIEMEHTOB
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE M HEOKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKLUU); IO
TeroBoMy 3hdexTy (3K30- M 3HAOTEepMUUEecKue); mo ¢a3e (roMo- M TETEPOTEHHBIE); IO
HampaBieHHIo (oOpaTuMble W HeoOpaTUMbIE); IO  MCIOJB30BAHUIO  KaTalau3aTopa
(KaTamUTHYECKUE W HEKaTAJUTHYECKUE); MO MeXaHu3My (paJuKalibHble, MOJEKYJSIpHBbIE U
HWOHHEBIC).

Ckopocte xumuueckux peakiuil. [lomarne o ckopoctu peaknuii. CKOpOCTh TOMO- U
TeTEepOT€HHOMN peakMK. DHEPrus aKTUBALIUU.

@akTOphl, BIMAKOLIME HAa CKOPOCTh XHMMHMYECKOM peakuuu. Ilpuponma pearupyrommx
BemecTB. Temneparypa (3akoH Baut-I'odda). Konuentpauus. Katanuzatopsl 1 kaTanus: roMo-
U TETEpOreHHbIM, HUX MeXaHu3Mbl. DEpMEHTBI, HX CpPaBHEHHME C HEOPraHUYECKUMU
KaTajau3aTopaMH. 3aBUCUMOCTb CKOPOCTH pEeakUUid OT IOBEPXHOCTH COINPUKOCHOBEHMS
pearupyromnmx BeuecTs.

OOpaTUMOCTh XUMHUYECKUX peakinii. XumMudeckoe paBHoBecHe. [IoHsATHE 0 XMMUYECKOM
paBHOBecuU. PaBHOBECHbIE KOHUEHTpAaUMH. JMHAMUYHOCTH XHMHYECKOTO pPaBHOBECHS.
@daxTophl, BIUAIOIIME HA CMEIICHHWE DPABHOBECHS: KOHIIEHTpalus, AABICHHUE, TeMIeparypa
(npunuun Jlelllatense).

JdemoHcTpanumn

BzaumonelictBue THOCynb(aTa HaTpHsl C CEPHOM KHUCIOTOW TIpU  PA3IMYHBIX
TEeMIIepaTypax.

Peakuus paznokeHus quxpomMaTa aMMOHUS.

B3anmopeiictBue IMHKa C pPacTBOpPAMH COJIIHOM M CEpPHOM KHUCJIOT MPH PasHbIX
TEMIEPATypax, Pa3HbIX KOHIIEHTPALUSAX COJITHOW KHCIIOTHI; KaTana3bl CHIPOTO MsCa U ChIPOTO
KapTodens.

B3aumoselicTBHe IMHKA pa3IMYHON OBEPXHOCTH (ITOPOILIKA, TBUIH, IPAHYII) C KUCIOTOM.

Kiaccbl Heopranmyeckux coeAMHeHn il

Knaccudukanus neopranudeckux BeuiecTB. [IpocThie u croxxHble BemecTBa. OKCUIbI, UX
kinaccuuxamms. ['uapokcunbl (OCHOBaHMSA, KHUCIOPOJACOAEPKAIINE KUCIOTH, aM(OTepHbIE
ruapokcuabl). Kucnoter, ux kmaccudukarnus. OcHoBanwus, ux kinaccudukanus. Coiau cpeaHue,



KHUCJIbIE, OCHOBHBIE U KOMILJIEKCHBIE.

JdemoHcTpanun

Komekmus «Kmaccudukaruss HEOpraHMYECKUX BEIIECTB» M 00pas3ilbl MpeACTaBUTENCH
KJIACCOB.

[TonyyeHrne HEOPraHMYECKUX COETMHEHUIN U U3YUEHUE UX CBOMCTB.

JlaGopaTopHbie padoThI

O3HakoMJIEHUE C KOJUICKIIUN PY/I.

CBoiicTBa KHUCIIOT.

PacTBOpHI

[Tonstue o pactBopax. DUBMKO-XMMHYECKAs MPUPOAA PACTBOPEHUS H PACTBOPOB.
B3aumopeiictBue pacTBOpUTENII W PACTBOPEHHOIO BEMIECTBA. PacTBOPUMOCTH BEILIECTB.
CriocoObl BBIpaKeHHsI KOHIIGHTpAIlMM PAaCTBOPOB: MaccoBas JOJIsi PAaCTBOPEHHOTO BeIlEeCTBA
(mporieHTHAs ), MOJIIpHASI.

Teopuss BAEKTPOJUTHYECKOW JUCCOLMAUMM. MexaHu3M JUCCOLMAlWHd  BEHIECTB C
pPa3IMYHBIMU THIIAMH XUMHUYECKUX CBsI3€U. BKiIag pyCCKHUX yYEHBIX B Pa3BUTHE NPEACTABICHUN
00 snekTponuTudeckoil aucconnanud. OCHOBHBIE TMOJOXKEHUS TEOPUHU DICKTPOIUTHUECKON
muccormanuu. CTeneHb 3JIEKTPOJUTUYECKON AUCCOIManuu U (PakTopsl €€ 3aBUCUMOCTH.
CuJibHBIE U CPEHUE DIIEKTPOJIUTHI.

Jucconmanus Boasl. Bogopoausiil nokazarens. Cpena BOJHBIX PaCTBOPOB 3JIEKTPOJIUTOB.
Peakunn oOMeHa B BOJIHBIX pacTBOpaXx dJIEKTPOIUTOB.

I'upponu3z kak oOMmeHHbI mpouecc. HeoOpaTumblii TUAPOIN3 OpPraHUYECKUX U
HEOPraHWYECKUX COECMHEHUN U €T0 3HAYCHUE B MPAKTHYECKON JEATEIbHOCTH YETIOBEKA.

OO6patumeblii ruaponus coneir. CrymeHuatsiii ruaponus. [IpakTuueckoe npuMeHeHUe
TUIPOJIN3A.

JdeMoHcTpanuu

CpaBHEHHE IIEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB.

WNHnukaTopbl 1 ”3BMEHEHUE UX OKPACKU B Pa3HBIX Cpeaax.

[M'uaponu3 kapOoHATOB, Cynb()aTOB M CHIUKATOB IICJIOYHBIX METAJIJIOB; HUTPATOB CBUHIIA
(I1) unm nuHKa, XJI0pUIa AaMMOHUS.

JlabGopaTopHbie padoThI

OOMeHHBIE peaKkluy B paCTBOPAX AJICKTPOJIUTOB.

Peaxnun ruaponuza pasnuusbix coneil. CMelleHre TuIpoIinsa.

I[IpakTnyeckue 3aHATHSA

Pemenue 3aga4 Ha pa3iMyHble BUJbI KOHIIECHTPALUU PACTBOPOB.

OxucanTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH
DJIeKTPOXUMHUYECKH e MPOLECChI

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakinu. CTeneHb okucieHus. BoccranoButenu u
okuciutenu. OKHCIEHUE M BOCCTAHOBJIEHME. BakHEWINEe OKHCIUTEIN M BOCCTAHOBUTEIM.
BoccraHoBuTebHBIE CBOWCTBA METANIOB — MPOCTBHIX BemecTB. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAJUIOB — TIPOCTBIX BEIIECTB. BOCCTaHOBUTEIBHBIE
CBOICTBa BENIECTB, OOpPA30BaHHBIX JJIEMEHTAMH B HUBIIECH (OTPUIATEIHHON) CTETICHH
okucaeHus. OKUCIUTEIbHBIE CBONCTBA BEIIECTB, OOPAa30BAaHHBIX JJIEMEHTAMU B BBICHICH
(TONTOKUTENBHOM) CTENeHH OKHUCIeHUs. OKHUCIUTEIbHbIE W BOCCTAHOBUTEIBHBIE CBOWMCTBA
BEILIECTB, 0OPa30BaHHbBIX JJIEMEHTAMU B MPOMEKYTOUYHBIX CTETICHIX OKHCIICHHUS.

Knaccudukarus oKHUCIUTETbHO-BOCCTAHOBUTENIBHBIX PeaKInid. Peakiuu MexaToMHOTO U
MEXKMOJIEKYIISIPHOTO OKHCJICHUSI-BOCCTAHOBJICHMUSI. Peakuuu BHYTPUMOJICKYJISIPHOTO
OKHCJICHUSI-BOCCTAHOBJICHUSI. Peakuuun CaMOOKHCJIEHUSI- CaMOBOCCTaHOBJICHUS
(ZMCTIPONIOPLIMOHUPOBAHMS).

MeToapl COCTaBJIEHUSI YPABHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiui. MeTtox
ANIEKTPOHHOTO OanaHca. BrusHue cpenpl Ha MPOTEKaHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
IIPOLIECCOB.



XUMUYECKHE UCTOYHUKHA TOKA. JEKTPOJAHbIE TMOTEHIMaNbl. Psa  cTaHAapTHBIX
JJIEKTPOJHBIX  TOTCHIMATOB  (DJCKTPOXMMHYECKHNW  pSAJ  HAOPsDKEHWH ~ METaJljIoB).
lanbBaHMueckre »BJIEMEHTHI U OpUHIUIBI uUX paboThl. CocTaBlieHHE TallbBAHUYECKUX
anemeHToB. OOpa3oBaHNe TAIbBAHUYECKUX TMap NMPHU XUMHYECKHUX Ipolreccax. [ ampBaHnYecKue
3JIEMEHTHI, MPUMEHSIEMbIE B )KU3HHU: CBUHIIOBAs aKKyMYJATOpHas OaTapesi, HUKEIIb-KaIMHUEBBIC
OaTapeu, TOTJIUBHBIC DJICMEHTHI.

DIEKTPOAN3 pacilyiaBOB M BOJAHBIX PACTBOPOB 3JIEKTPONUTOB. lIporieccsl, mpoucxoasiinue
Ha KaroJe W aHojJie. YPaBHEHUS DJIIEKTPOXUMHUUYECKUX IMPOILIECCOB. ODIJIEKTPOIU3 BOIHBIX
pacTBOpPOB C HMHEPTHBIMU DJICKTPOAAMHU. IJIEKTPOJU3 BOJHBIXPACTBOPOB C PACTBOPUMBIMHU
anekTpoaamu. lIpakTuueckoe npuMEeHEHUE AIEKTPOIU3A.

JdeMoHcTpanuu

BoccranoBuTenpHbBIE CBOMCTBA CYJIH(UTOB, HUTPUTOB, TUXpOMAaTa KaJlns [IHHKOM.

OKHUCIUTEIBHBIEC CBOMCTBA a30THOM KHUCJIOTHI.

OxkucnuTenbHbIE CBOWCTBA AUXPOMATA KA.

JlabGopaTopHbie padoThI

BzaumonencTBre CEpHOM M a30THOM KHUCIIOT C MEJIBIO.

OkucnuTenbHbIE CBOMCTBA IEPMAHTAHATA KA B PA3JIMYHBIX CPEIAX.

IIpakTH4eckune 3aHATHA

CocraBlieHHE ypaBHEHUI peaKIuu OKHCICHHA-BoccTaHOBIeHUs. [logbop koadduimenTon
B HHUX.

IIpocThie BemecTBa

Mertamisl. [lonoxxeHne MeTamioB B MEPUOANIECKON CUCTEME U OCOOCHHOCTH CTPOEHUS UX
atoMoB. [IpocThie BelecTBa - METaUIbl: CTPOCHUE KPUCTAUIOB U METa/UTMYECKass XUMHYECKas
cBa3b. OOmwMe (Qusnueckue CBOMCTBA METAUIOB W HMX BOCCTAHOBHUTEJIbHBIC CBOWCTBA:
B3aMMOJICHICTBUE C HEMeTaulaMu (KHUCIOPOJOM, TrajoreHaMH, CEpoil, a30TOM, BOJOPOIOM),
BOJIOM, KHCJIOTaMHM, pPacTBOpaMH COJIEH, OpPraHMYEeCKMMH BeIIeCTBaMH (CHHUpPTaMH,
rajoreHajgkaHamu, (EHOJIOM, KHCIOTaMH), ImenodamMu. OKCHABI W THIPOKCHIBI METAJIOB.
3aBHCUMOCTh CBOMCTB JTHX COCOWMHEHUH OT CTEIEeHEH OKHUCICHUS METAJIOB. 3HAUEHHE
METAJUIOB B IPUPOJIE U )KU3HU OPraHU3MOB.

Kopposust merannos. [lonsitue koppo3uu. XumMudeckas KOppo3us. DIEKTPOXUMHUUECKas
Koppo3usi. CriocoObl 3aIUThl METAJIJIOB OT KOPPO3UH.

OO6mue crocoObl MOTyYeHUsT METaUIOB. MeTajuibl B mpupoje. MeTajuyprus U €€ BUbL:
MUPO-, THAPO- U IJIEKTPOMETAIUTYpPrus. DJIEKTPOJIU3 PaCIUIaBOB M PACTBOPOB COCAUHECHUH
METAJIJIOB M €r0 MPAKTUUECKOE 3HAUECHHUE.

Hemerannel. I[lonoxxenne HemetamnoB B Ilepuoguueckoid cucrtemMe, OCOOEHHOCTH
CTPOEHHUS MX aTOMOB. DJEKTPOOTPULIATENBHOCTh. biaropojHeieraspl. DJIEKTPOHHOE CTPOCHUE
aTOMOB 0JIArOPOHBIX T'A30B U OCOOCHHOCTH MX XUMHUUYECKUX U (PU3HUESCKUX CBOMCTB.

Hemerannel — mnpocteie BemecTBa. VX aTOMHOE W MOJIEKYJISIPHOE CTPOCHUE WUX.
AsnnmoTponusi. XMMHUYECKHE CBOMCTBA HEMETAIOB. OKUCIUTEIbHBIE CBOMCTBA: B3aUMO/ICIICTBUE
C MeETajjlaMH, BOJIOPOJIOM, MEHEE »JJICKTPOOTPUILIATEIbHBIMA HEMETAJJIaMH, HEKOTOPBIMU
CJIOKHBIMH BelllecTBaMU. BoccTaHOBHTEIBHBIE CBOMCTBA HEMETAIIIOB B PEakUsIX ¢ propom.

JdemoHcTpanun

Moaenu KpUCTaUIMYECKUX PEIIETOK METAJIOB.

Komtekmust MmeTamioB ¢ pa3HbIMU GU3NYECKUMH CBOHCTBAMU.

Mopenu KpUCTaNTMYECKUX PEIIETOK Hoaa, aiMasa, rpadurta, cepbl, KUCIOpOa.

JlabopaTtopHbie padoThI

CBoiiCcTBa KHCIIOT.

B3anmozenicTBue METauioB ¢ paCTBOPaMU KUCIIOT U COJIEH.

OkpanmBaHue MiIaMeH KaTHOHAMM IIEJIOYHBIX U MIETOYHO3EMETbHBIX METAJIJIOB.



XumMus 3JIEMEHTOB

s-Onemenmol

Bonopoa. JIBOMCTBEHHOE MOJIOKEHHE BOAOPOJA B IEpUOAUUYECKOM cucteme. M30Tomnbl
Bogopoja. Tsokenass Bojga. OKHUCIMTENbHBIE M BOCCTAHOBHUTENIBHBIE CBOWMCTBAa BOJOPOJA, €roO
NoJIy4eHue U npuMeHeHue. Poias Bogopoaa B )KUBOM U HEXKUBOM ITPUPO/IE.

Bogna. Ponps Boabl Kak cpeooOpa3yromiero BEIIeCTBa KIETKH. DKOJOTMUYECKHE aCTEeKThI
BOJIOIIOJI30BAHUS.

Onementsl [A-rpynnbl.  lllemounsie Metamnel. OOmas XxapaKTepUCTUKAIEIOYHBIX
METaJUIOB Ha OCHOBAaHMUM Mojo0xeHus B [lepuoanueckoil cucremeanementoB /. . Menaeneena
u crpoeHust aromoB. [lomydyenue, ¢puznueckre UXUMHUYECKUE CBOMCTBA IIEJTOYHBIX METAJJIOB.
KartnoHsl mENOYHBIX METAIIOB KaKBaKHEWINAs XMMHUYEcKas QopMa HUX CYIIECTBOBAHMS,
peryisiTUBHAsl pPOJIbKATHOHOB KaJlMsl U HATpus B KMBOW kierke. IlpupoaHbie coenuHeHus
HATpHS U Kajusl, UX 3HaYCHUE.

Onementsl IIA-rpynmbl. OOmias XxapakTepUCTUKA HIEJIOYHO3EMENbHBIX METAJUIOB U
MarHus Ha OCHOBaHUU NOJ0xkeHus B llepuonnueckoit cucreme anementoB /. 1. Menneneesa u
cTpoeHusi artomoB. Kanpiuii, ero mnoiydeHue, ¢GuU3MUECKHUE U XUMHYECKHE CBOMCTBA.
Baxueiimre coeiMHEHHs KalblUsA, WX 3HAUYCHUE W IpuMeHeHue. Kanpuwmii B mpupone, ero
Ouosornuueckast polb.

p-Onemenmuol

AmomuHui. XapakTepucTUKa aJlIOMUHMS Ha OCHOBaHMM NoJioxkeHus B llepuogumueckoit
cucteme sneMeHToB JI. 1. MenneneeBa u crpoenuss aroma. [lomydenue, Qusnueckue u
XUMHYECKHE CBOMCTBA allOMUHUSA. BakHeHWnme CcoeauHEHHS allOMUHUS, WX CBOMCTBA,
3HauYeHHE U npuMeHeHue. [ IpupogHbie coeTMHEHNs aTFOMUHMSL.

[amorensl. OOmas XapakTepUCTUKAa TaJOT€HOB Ha OCHOBAaHMU MX TOJOXKEHUS B
IIepnognueckoit cucreme anemeHToB . M. MenneneeBa u cTpoeHHs aToMoB. ['ajoreHer —
MPOCThIE BELIECTBA: CTPOCHUE MOJIEKYJ, XMMUUYECKHE CBOMCTBA, MOJYyYEHHE U MPUMEHEHUE.
Baxneiimme coeanHeHUs rajoreHoOB, MX CBOMCTBA, 3HAU€HUE U NpUMeHeHue. ['anoreHsl B
npupoae. buonoruueckas posib raJoreHoB.

Xanpkorenbl. OOmias XapakTepUCTUKA XaJIbKOTEHOB Ha OCHOBAaHWM HMX IIOJIOKEHUS B
[Tepuonnueckou cucreme sremeHToB Jl. M. MenneneeBa n CTpOeHUsT aTOMOB. XaJbKOT€HbI —
npoctele BemiecTBa. Asuorponus. CTpoeHHE MOJIEKYJ aJJIOTPONHBIX MOAU(GUKALMK U UX
cBoiictBa. [lonydyeHue W mNpuUMEHEHUE KHCIOpoAa W cepbl. XalbKOT€Hbl B MpPUpOJE, HX
Ouosoruveckas poib.

OnemenTsl VA-rpymnmbl. OOmias XapakTepUCTHKA dJIEMEHTOB STOW I'PYIIbl HA OCHOBAaHUU
ux nonoxkenus B Ilepnognueckoi cucreme anemenToB . . MenneneeBa u cTpoeHUsT aTOMOB.
CtpoeHue MOJEKyJbl a30Ta M aJJIOTPONHBIX Mojudukanuii ¢ocdopa, ux Qunyeckue u
XUMUYECKHE CBOMCTBa. BojmopoaHbie coennHeHus: 31eMeHTOB VA-rpymnmbl. OKCHUIBI a30Ta U
docthopa, coorBercTByromme uM  kuciaotel.  Comm  stux  kucior.  CBoiicTBa
KHCIIOPOJHBIXCOEIUHEHUH a30Ta U docdopa, X 3HaYeHUE U MpuMeHeHue. A3oT u docdop B
pUpoje, Ux Ouosoruyeckas pois.

OnemenTsl [VA-rpynmel. O01ias XxapakTepuCTHKaA SJIEMEHTOB 3TOM T'PYIIbl HA OCHOBAaHUU
ux nojoxenusa B [lepuonnueckon cucreme snemeHToB 1. . MenaeneeBa u cTpoeHusl aTOMOB.
VYrnepon u ero amorponusi. CBOWCTBA alNIOTPONHBIX MOAUGPUKALMM yriepoaa, UX 3HaUYEeHUE U
npumeHeHre. OKCHUIbpl U THAPOKCUABI YITIEpOJa U KPEMHMs, UX XMMHUYeckue cBoiicTBa. Conn
yrOJIbHOM M KPEMHHUEBBIX KUCJIOT, UX 3HadeHue U npumenenue. [Ipupomoobpaszyromas poib
yriaepoaa JUis >KMBOW U KPEMHUS AJI1 HEXKUBOM MPUPOIBI.

d-Onemenmut

Ocobennoctu ctpoerus atoMoB d-snementoB (IB-VIIIB-rpymm). Menab, mMHK, Xpowm,
’KEJe30, MapraHel] Kak MpOCTbhle BellecTBa, WX (U3MYEeCKHMe W XHUMHUYECKHUE CBOICTBa.
Haxoxxnenune 3TuX METauioB B MIPHUPO/IE, X MoiyuyeHue u 3HaueHue. CoenuHeHust d-31eMeHTOB
C Pa3JIMYHBIMHM CTENEHSAMU OKUCIEHMS. XapaKTep OKCHJOB U TMAPOKCHUIOB ITHX AJIEMEHTOB B



3aBUCUMOCTH OT CTENIEHU OKUCIIEHHS METAJLIA.
JdemoHcTpanun
Kostekiuu mpocThIX BEIIECTB, OOpa30BAHHBIX AJIEMEHTAMU PA3JIMYHBIX AJIEKTPOHHBIX
CEMENCTB.
Kosutekniun MUHEpPaIoB U TOPHBIX IOPOI.
JlaGopaTopHbie padoThI
N3yueHne cBOMCTB IPOCTHIX BEUIECTB U COEAMHEHNN S-3JIEMEHTOB.
OKHCIUTENBHO-BOCCTAHOBUTEINIbHBIE CBOMCTBA MOHOB XJIOPA, CEPHI.
W3ydenune cBONCTB NPOCTHIX BEIIECTB U COEAMHEHUHN d-3JIEMEHTOB.
[Tony4yeHne ruAPOKCUIOB ATFOMUHMS M LINHKA; UCCIIEJOBAaHUE UX CBOMCTB.
IIpakTH4yeckune 3aHATHA
CocraBieHre ypaBHEHUHN peaKkMi B3aUMOJEUCTBUS KUCIOT C METAJJIAMHU.
Pemienue 3agau Ha U30BITOK U HEIOCTATOK.
BrlnonHeHne ynpaxxHEHUH M0 B3aMMOIIPEBPAILICHUIO COEAMHEHUH S, -p, -d- 37IEMEHTOB.

2. Oprannyeckasi XuMus
Teopusi CTpPOEHUS OPraHUYECKUX COCTAMHEHU

Teopus ctpoennst oprannueckux coeaunenui A. M. bytieposa. IIpennocsuiku co3nanus
Teopun ctpoeHus. OCHOBHBIE IOJIOKEHMsI TeopuH cTpoeHus A. M. ByrnepoBa. Xumudeckoe
CTPOCHHUE U CBOMCTBa opranndeckux pemiecTB. [lonsarue 00 nzomepun. CrnocoObl 0TOOpaskeHUs
CTpOCHMsI MOJIEKYNbI (popMynbl, Monenu). 3HaueHue teopun A. M. bytiepoBa ais pa3BuTus
OpPraHNYECKONW XUMHUH U XUMHUYECKUX IPOTHO30B.

Crpoenne aroma yriaepoaa. DJIEKTpOHHOE OOJaKko M OpOUTalb, S- U p-OpOUTANIH.
DONEeKTPOHHBIE U AJIEKTPOHHO-rpaguueckue (opMyibl aromMa yriepoa B OCHOBHOM H
BO30YKJIEHHOM cOCTOsIHUAX. KoBanleHTHas XuMudeckas CBsI3b U €€ Kilaccu(ukanus no cnocooy
nepekpelBaHusg opoburtaneil (a- u mn-cBsa3u). I[lonstue rulOpuauzauuu. Pa3nuyHble TUIBI
ruOpuau3anu U (opMa aTOMHBIX OpOMTasel, B3aMMHOE OTTaJIKMBaHUE THOPUIHBIX opOUTaIen
U UX PaCIIOJOKECHHE B IPOCTPAHCTBE B COOTBETCTBHMM C MHUHMMYMOM JHepruu. I'eomerpuns
MOJIEKYJ BEUIECTB, OOpa30BaHHBIX AaTOMAMM YIJIEpOJa B  Pa3IUYHBIX COCTOSHUSX
TUOpUAN3aAIUY.

Knaccudukanus oprannueckux  coeauHeHui. KnaccupukanusopraHuueckux BeIlecTB
B 3aBUCHMOCTH OT CTpoeHMsI yriepoaHod uenu. [loHsTue (QyHKIMOHANIBHOW T'PYIIIBI.
Knaccuduxanms opraHuuecKux BELIECTB 10 TUIY (PYHKIMOHAIBLHON TPYIIIbI.

OCHOBBI HOMEHKJIaTyphl OpraHMYECKHUX BellecTB. TpuBHaabHble Ha3BaHUA. PanroHanbHas
HOMEHKJIaTypa  Kak  npeamectBeHHuna  HomeHknatypsl  [UPAC.  Homenknatypa
[UPAC:npunuunel  oOpa3oBaHusi Ha3BaHUM, CTAPIIMHCTBO(QYHKIIMOHAJIBHBIX TPYII, HUX
ob0o3HayeHue B npedurcax u cyPphukcax Ha3BaHUN OPraHUYECKUX BEIIECTB.

Knaccudukanus peakuuii B OpraHMueckod XHMHUHU: THAPUPOBAHHUE U JIETHAPUPOBAHUE,

rajJlOTeHUPOBaHUE u JIerajJoreHupOBaHUE, rupaTanus u JerupaTanus,
TUIPOrajOr€HUPOBAaHUEN JETUJIPOraJloreHUpOBaHNEe, NOJMMEpHU3alns U IOJMKOHJEHcAlus,
neperpynnupoBka.  OCOOEHHOCTHM  OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  peakuuid B
OpraHUYECKON XUMHH.

JdemoHcTpanun

Konnexkuun opranmyeckux BemecTB (B TOM YHCIE JIEKAPCTBEHHBIX IMPENaparTos,
Kpacuresieii), MaTepuanoB (IPUPOIHBIX U CHHTETUYECKUX KaydyKOB, IJIACTMACC M BOJIOKOH) H
W31l U3 HUX (HUTEH, TKaHEeH, OTIeIOYHBIX MAaTepPHUaJIOB).

Monenu monexyn CH4, C2H4, C,H,, CoHg, CH;0H - mapocTtep:xHeBbie U 00bEMHBIE.

IIpeneabHblie yriieBoaopoabl

I'omonoruueckuit psg ankanoB. [lonatue o0 yrieBomopomax. OCOOEHHOCTH CTPOCHUS
MpEIEIbHBIX YIJIEBOJOPOAOB. AJIKAHbl KakK MPEACTABUTENM IMPEACIBbHBIX YIIIEBOJOPOIOB.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJIbl METaHa M JIPYyTUX aJIKaHOB.



['omonormueckuit psin u wm3omepusi napadunHoB. HopmanbHOe M pa3BETBIEHHOE CTPOCHHE
yriaepoaHon nend. HoMeHKiaTypa ankaHOB M aJKWIBHBIX 3aMmecTuTeseld. Pusznueckue
CBOICTBA aJIKAHOB. AJIKaHbI B IPUPO/IE.

Xumuueckue CcBoMcTBa ankaHoB. [amorenupoBanue (padorst H. H. Cemenona),
HuTpoBaHue 1o KoHoBanoBy. MexaHU3M peakIMH XJIOPUPOBAHMS aJIKaHOB. Peakunn
JNETUIPUPOBAHUS, TOPEHUs, KATAINTUYECKOTO OKHUCICHUS alKaHOB. KpeKuHI ajikaHoB,
pa3JInYHbIC BUABI KPEKMHIA, IPUMEHEHUE B IPOMBIIUICHHOCTH. [Iuponns n koHBepcus MeTaHa,
M30MEpHU3aLs ATIKAHOB.

Obnactu IPUMEHEHUS AJIKaHOB. IIpoMsbllUIEHHBIE CHOCOOBI HOJIyYEHHUS
QJIKaHOB:TMIOJyYEHUE M3  NPUPOJHBIX  HMCTOYHHMKOB, KPEKHMHI  IapadUHOB,IOJyYECHUE
CUHTETUYECKOro OeH3WHa, Ta3uukauus yris, TUApUpoBaHue ankaHoB. JlabopaTopHbie
criocoOBbl MOJIyYEHHs aJIKaHOB:  CHUHTe3 Bropua,iekapOokcuinupoBaHue, TUAPOIU3 KapOuaa
ATIOMUHUS.

JdeMoHcTpanuu

Monenu MoneKys MeTaHa, APYTUX aJIKaHOB, Pa3IMYHbIX KOH(POpMaUi [IUKIOTEeKCaHa.

JTHJIEHOBBIE M IMEeHOBbIE YIJ1€BOI0PO/bI

['omonornueckuil psa anKkeHOB. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI
ATHJIEHA U aJIKeHOB. ['oMonornyeckuit psa u oodmas Gopmyina aakeHoB. 3o0Mepust STUIEHOBBIX
YIIEBONOPOJOB:  MEXKKJIACCOBas, YIVIEPOJHOIO CKEJeTa, IIOJOKEHHWS KpAaTHOM  CBs3W,
reomeTpuueckas. OCOOEHHOCTH HOMEHKJIATyphl STHJIEHOBBIX YIJIEBOAOPOIOB, Ha3BaHUSA
BAKHEUIINX pagukanoB. PU3NUECKUEe CBOKWCTBA AJIKEHOB.

XUMUYECKUE CBOMCTBA AJKEHOB. DJIEKTPOQUIBHBIA XapaKTep peakuui, CKIOHHOCTh K
peakuusM NPUCOEAMHEHMs], OKHCIEHHUsA, noiaumepusanuu. lIpaBmio MapkoBHUKOBA M €ro
ANEKTPOHHOE 000CHOBaHUE. Peakiuu rajJoreHupoBaHusl, THAPOraJOreHUPOBaHUs, THIpaTaliH,
ruapupoBanus. [lonsaTne o peakumsax nonumepusanuu. [ openne ankeHoB. Peakium OKuCieHus
B MATKMX UM JKECTKUX YycloBHsX. Peaknusi Barnepa u ee 3HaueHue s OOHapyX eHHS
HEIPENEIbHBIX YIIEBOIOPOIOB, TOJIYYEHHSI TITUKOJIEH.

[Ipumenenune sTuieHa U nponwieHa. [IpombllUIEHHBIE CHMOCOOBI MOJYYEHUS AJKEHOB.
Peakuuu neruapupoBaHus U KpEKHHTa alkeHoB. JJabopaTopHbie criocoObl MOTYyYEHUS aTKEHOB.

Anxanvensl. [loHsTe u Ki1accuuUKalus IUEHOBBIX YIJIEBOJOPOAOB IO B3aWMHOMY
PACIIOJIOKEHHUIO KpAaTHBIX CBsi3eM B Mousiekyne. lIoHsATHE O #-3J€KTPOHHOU CHCTEME.
Homenknatypa n1rueHoBbIX yrieBoaopogoB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB COMPSKEHHBIX
JMEHOB KakK CJEJICTBUE HX OHIJIEKTPOHHOro cTpoeHus. llomumepuszamus aueHoB. CrocoOsbl
MOJTyYEHHsI TUEHOBBIX yriieBoAopooB: padboTsl C. B. Jlebenena, neruapupoBaHue ajlikaHoB.

[TonuaTHIIeH, MOIUIIPONWIEH, UX NPHUMEHEHWE M cBolicTBa. Kaydyku HaTypaiapHbBIA U
cuntetnueckue. Comnonumepsl (OyTaaMEHCTUPONBHBIM Kaydyk). BynkaHuzauus Kaydyka,
pe3rHa ¥ Y00HUT.

JdemoncTpanuun

Mopenn MOJEKyn CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB U AJIKaINCHOB.
Komneknus «Kayuyk u pesunay.

OsznakomiieHue ¢ o0pa3amu MoJIMATHIICHA U MTOJUIPOIHIICHA.

JlabopaTtopHbie padoThI

OO6Hapy>keHHe HellpeIeNbHbIX COeIMHEHNUI B KEPOCHHE, CKUMHIape.

[Tonydyenue aTiiieHa AeruapaTauyen TUIOBOTO CIIUPTA.

B3aumonelicTBue 3THIeHa ¢ OPOMHOM BOJIOM, paCTBOPOM IMEepMaHraHaTa KajHsl.

IIpakTHyeckue 3aHATHSA

YiopaxHeHus 0 XMMHUYECKMM CBOMCTBAM JTHJICHOBBIX YIIeBOLOpOAoB. M3omepus u
HOMEHKJIATYpa 3TWICHOBBIX.

AlleTHJICEHOBBIE YIJIEBOAOPOAbI

I'oMonornueckuii psia alKMHOB. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHUE AlETHIICHA

U JIpyrux ajnkuHOB. ['omorjormueckuit psa u obmas ¢opmyrna ankuHoB. Homenkmarypa



allETUJIEHOBBIX YIJIEBOJOPO10B. M30Mepusi MeKKilaccoBasi, yriaepogHOrO CKEJEeTa, MOJO0KEHUs
KPaTHOU CBSI3H.

XUMUYECKHEe CBOMCTBA M MPUMEHEHHE aIKHHOB. OCOOCHHOCTH peakUuili IpUCOETUHEHHS
[0 TPOWHOMN yriepoxa-yriaepoaHo cBsasu. Peaxkumss Kyueposa. IlpaBuno MapkoBHUKOBa
INPUMEHUTENbHO K aneTwieHaMm. [loABMKHOCTH aToMa BOAOpOAa (KUCIOTHBIE CBOWCTBA
alkuHOB). OkuciaeHue ankuHoB. Peaknus 3enuHckoro. [lpumeHeHue —aneTUIEHOBBIX
yraeBoaopo1oB. IlonuBruHMIanETAaT.

[lonyyenue ankuHoB. [lonydeHne aneTuneHa nupoan3oM MeTaHa U KapOuJHBIM METOIO0M.

JleMoHCcTpan U

Monenu MoneKyIbl alleTHIIEHA U IPYTUX aJIKUHOB.

ApoMaTH4ecKHe yrieBoI0poabl

I'omonornueckuii  psg  apeHoB. beH30i Kak NpeacTaBUTENb apeHoOB. PasBurthe
npeicTaBieHu o crpoeHun OeH3ona. CoBpeMEHHbIE NPEJCTABIEHUS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHUU OeH3ojia. OOpa3oBaHHE apoOMaTHYECKOM J-cucTteMbl. ' omomnoru
OeH3oMa, HMX HOMEHKIarypa, oOmas d¢opmyna. Homenknatypa s AW3aMEIICHHBIX
OPOM3BOIHBIX O€H3071a: OpTO-, MeTa-, Iapa-pacloyiokeHue 3amectuteneil. dusznueckue
CBOICTBa apEHOB.

XuMuyeckue cBOWCTBa apeHoB. [lpumepsl peakuuil 37€KTPOPHIBHOTO3aMEIEHUS:
QJIOTEHUPOBAHUS, AJIKWIUPOBaHUS  (KaTaau3aTOphl @Opunens-Kpadrca), HUTpoBaHMA,
cyiabpupoBaHus. Peakiuu ruipupoBaHusl U MPUCOEIUHEHUs Xjopa K OeHzony. OcoOeHHOCTH
XMMHYECKHX CBOMCTB TOMOJIOrOB OeH30J1a. B3anMHoe BIusiHuE aTOMOB Ha MPUMEPE TOMOJIOTOB
apeHoB. OpHeHTalus B peakluusax ieKTpopuibHoro 3amemienus. Opuentantsl | u Il pona.

IIpumenenne wu mnoaydeHue apeHoB. IIpuponHble HCTOYHMKM — apOMaTHYECKHX
YTJI€BOA0POI0B. ApoMaTH3alus aJKaHOB M LIMKJIOATKAaHOB. AJIKMJIMpOBaHUe OeH30a.

JdeMoHcTpanuu

[HlapocTep>kHeBbIE U 00BEMHBIE MOJIEIIN MOJIEKYJT OEH301a U €r0 TOMOJIOTOB.

Paznenenue cmecu 6€H307-BOJIa C TOMOIIBIO JIEITUTEIbHON BOPOHKH.

PactBopsitonias crmocoOHOCTh O€H3051a (SKCTPAKLMS OPraHMYECKHMX M HEOpPraHMYeCKHX
BELIECTB OE€H30JI0M M3 BOJHOTO pacTBOpa ioja, KpacuTenei; pacTBOpeHue B OEH30JI€ BEIIECTB,
TPYIHOPACTBOPUMBIX B BOJIE (Cepbl, 0EH30MHOI KUCIIOTHI).

OTtHomieHne 6eH3051a K OpOMHOM BOJIE, paCTBOPY NIEpMaHTaHATa KaJlus.

IIpupoaHbie HCTOYHUKH YIJICBOAOPOAOB

Hedtr. Haxoxnenue B mpupoje, coctaB M (puanueckue cBoiicTBa HepTH. ToImImMBHO-
sHepreTuueckoe 3HaueHue Hedtu. IIpombinuennas mnepepaborka HedTu. PexTudukanms
He(TH, OCHOBHBIE (pakiuMM ee pas3fesieHus, MX HUCIOoJIb30BaHME. Bropuunas nepepaboTka
HeprenpoaykToB. Kpexkunr HedrenpoayktoB. Pudopmunr nedrenponykroB. KagecTtBo
aBTOMOOMJIBHOTO TOTUIMBA. OKTaHOBOE YHUCIIO.

[Ipupoanslit 1 MoMyTHBIM HEPTAHOM ra3pl. CpaBHEHHE COCTaBa MPUPOTHOTO U MOMYTHOTO
ra3oB, UX IPAKTUYECKOE UCIIOJIb30BAHHE.

KamenHsblii yrosib. OCHOBHBIE HallpaBJeHUs UCIOJIb30BaHNs KaMeHHOro yriis. KokcoBanue
KaMEHHOI'O YIJI, BaKHEHIIME NPOAYKTBI ATOrO Ipolecca: KOKC,KaMEHHOYTOJIbHas CMoJa,
HajzcMonbHas Boja. CoenMHEHHs, BbIACNAEMble U3 KaMEHHOYTOJbHOM cMoibl. [IpomyKThl,
MoJIy4aeMble U3 HaJCMOJIbHOM BOJIBI.

DKOJIOTMYECKUE aCTIEKThI TOOBIUH, TepepadOTKN U MCIIOJIb30BAHUS TOPIOUMX NCKOTAEMBbIX.

JdemoHcTpanun

Komneknus «IIpupogHpie HCTOUHUKH YTIIEBOJOPOIOBY.

Oo6pa3zoBanne HEPTIHON TUIEHKH HA TIOBEPXHOCTH BOJIBI.

OmnpezneneHne HaTMYUS HETIPEAETBHBIX YTICBOIOPOIOB B OEH3UHE M KEPOCHHE.

I'mapoxkcuibHbIe coeIMHEHUS

Crpoenne wu kmaccupukauuss crnupTtoB. Krnaccudukanms CcoupTroB 1Mo TUIY

YIJIEBOAOPOJHOTO paJuKana, YWUCIy THIPOKCWIBHBIX TIpyHI W THUIy aromMa YyIjepoja,



CBA3aHHOI'O C THUJIPOKCWIBHON TIpynmoid. OJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHUE
THAPOKCWIIBHONW Tpynmbl. BriusHue CTpoeHUss CHOUPTOB Ha HX (U3NYECKHEe CBOMCTBA.
MexMonexkymnspHass BOZOPOIHAs CBA3b. ['OMOJIOTMYECKHH Psi IPEACIBHBIX OJHOATOMHBIX
cnupToB. M30Mepust 1 HOMEHKIIATypa aJIkaHOJIOB, UX 001mas (opMyIa.

XUMUYECKHE  CBOMCTBAa  alKaHONOB. PeakiMOHHas  CHOCOOHOCTh  MpeAelbHBIX
OIHOATOMHBIX  cIUpPTOB. (CpaBHEHHE KHCJIOTHO-OCHOBHBIX CBOWCTB OpPraHUYECKUX U
HEOpPraHMYECKUX COEIMHEHUM, conepkaumx OH-rpynmy: KHCIIOT, OCHOBaHMM, aM(OTEpHBIX
coeIlMHEHUH (BOIbI, CIUPTOB). Peakiuu, MoATBEpKIArONINE KUCIOTHBIE CBOWCTBA CIUPTOB.
Peaknun 3ameleHuss TMAPOKCUIIBHOW Tpynmbl. MeXMOJNEKyspHas AeruapaTranus CIHPTOB,
ycioBusi 00pa3oBaHus MPOCTHIX 3PupoB. CroxHbIEe 3)UPHI HEOPTAHUYECKUX U OPTaHUYECKUX
KHUCIIOT, peakuuu 3Tepuduxani. OKUCIEHUE U OKUCIUTEIbHOE TErUAPUPOBAHNUE CITUPTOB.

CrocoObl TONy4eHHsSI CHOUPTOB. [ WApONM3 TraloreHankaHoB. [uaparanus ajKeHOB,
yCIIOBUS ee MpoBeeHus. BoccTaHoBeHNEe KapOOHUIBHBIX COSTUHEHUM.

OTtnenbHble TPENCTABUTENN aJKAaHOJIOB. METaHON, €ro MPOMBIIUIEHHOE IOIYYeHHE U
IPUMEHEHHE B MPOMBILUIEHHOCTH. buonornueckoe aeiictBuemeranona. Crnenuduueckue
CIOCOOBI MOJIYYEHUS STUIOBOTO criupTa. OU3HOIOrHUYEeCcKOe JEHCTBUE ITAHOMA.

MHoroaroMuble cnupTel. M30Mepuss W HOMEHKJIATypa NPEACTABUTENEH JBYX- H
TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTHM XMMHUYECKMX CBOMCTB MHOIOAQTOMHBIX CIHPTOB, HX
KauecTBeHHOe oOHapyxeHue. OTaeNbHbIC TPEACTABUTEIN: ATHICHTIIUKOJb, TJIMLEPUH,
CIOCOOBI UX MOTYYEHUS, IPAKTHUECKOE TPUMEHEHHE.

®eHosl. DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTpoeHue QeHona. BzanmHoe BiusHUE
apOMAaTHYECKOT0 KOJIbLA U TUAPOKCWIBHOW TPYTIIIHI.

XuMuYeckre CBOMCTBA (peHosa Kak (PyHKIUS ero XUMUYECKOro cTpoeHusi. bpomupoBanue
(¢eHona (kadyecTBEHHAs peaklus), HUTpPOBaHUE (MHUKPUHOBAs KHUCIOTa, €€ CBOMCTBA U
npumeHenue). O0pa3oBaHue OKpalleHHbIX KOMIUIEKCOB ¢ HoHOM Fe3+. [Ipumenenue gpenona.

JdemoHcTpanun

Mopnenu MOJIeKyJ CIUPTOB U (PEHOIIOB.

PacTtBOprMOCTb B BOJIE aJIKAHOJIOB, STUJIEHIIIUKOIIS, TJINLIEpUHA, (eHoa.

B3aumoeiictBue ¢peHona ¢ pacTBOPOM IIEIOYH.

Pacnio3HaBaHue BOJHBIX pacTBOPOB (PEHOIA U TIUIEPUHA.

JlaGopaTopHblie ONbITHI

OxkuciieHre CIMPTOB Pa3IMYHOIO CTPOEHUSI XPOMOBON CMECBIO.

[Tonyuenne qurtriioBoro 3¢gupa. [lonydenue rimuiepara MeIu.

AJbieruibl M1 KETOHBI

['oMonoruueckue psiabl anbAeru0B U KeTOHOB. [1oHATHE 0 KApOOHMIIBHBIX COETUHEHUSX.
DNEeKTPOHHOE CTPOECHHUE KapOOHWIBHOW Tpymmbl. M3oMmepuss M HOMEHKJIATypa ajbACTUIOB U
KeTOHOB. DU3NUecKre CBOMCTBA KApOOHHUIIBHBIX COSAMHEHHIA.

XUMUYECKHE CBOMCTBA  aJbACTUOB U  KETOHOB. PeakiMOHHas  CcrnocOOHOCTH
KapOOHUJIBHBIX COEAMHEHMH. Peaklnyu OKHCIIEHHS allbJIeTH/I0B, KaueCTBEHHbIE pEaklUU Ha
IBJCTUAHYIO Tpynny. Peakiuu nojaukoHJeHcanuu: obpa3zoBaHHe (eHOI0(OPMaIbIEIHIHBIX
CMOJL.

[IpumeHenne W moiayueHUe KapOOHWIBHBIX coeAMHEHMH. [IpumeHeHWe aabAeruioB U
KETOHOB B OBITY M MPOMBIIUIEHHOCTH. AJBJAETHABI U KETOHBI B MpHupoae (3QupHble Macia,
depomonsl). IlomyueHne KapOOHMIBHBIX COEIMHEHHH OKHCICHHWEM CIHPTOB, THApaTanuei
AJIKMHOB, OKUCIIEHUEM YIJI€BOAOPOA0B. OTENbHbBIE TPEACTABUTEIN albJACTUIOB U KETOHOB.

JdemoHcTpanun

HlapocTep>kHeBble 1 00BEMHBIE MOJIEIIN MOJIEKYJT JIbJIETUAOB U KETOHOB.

IlonyuyeHne ykCyCHOroO ainbIeruaa, OKMCICHUE 3TAaHOJIAa XPOMOBOM CMECBIO.

KauecTBeHHbIE peakly Ha aabJETUAHYIO TPYIITY.

JlaGopaTopHbie padoThI

OkwuclieHre 3TaHoja B 3TaHaJlb PaCKaJIEHHON MEIHOM MPOBOJIOKOH.



PacnioznaBanue pacTBopa aleToHa u (opMaanHa.

N3ydyeHne BOCCTaHOBUTENBHBIX CBOWCTB albJCTUIOB: PEAKUUAKCEPEOPSHOTO  3epKajay,
BoccTaHoBlneHue ruapokcuaa meau (I0).

BsaumopeiictBue ¢popmanbaeruaa ¢ THIAPOCYIbOUTOM HATPHSI.

KapOoHoBble KHCJIOTHI M NX IPOU3BOIHBIE

['oMonoruueckuii psiji MpeeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. Ilonstue o
KapOOHOBBIX KHCJIOTax H MX Kilaccupukauusg. ['oMomoruyeckuid psAx  MpenesbHBIX
OJIHOOCHOBHBIX KApOOHOBBIX KHCIIOT, UX HOMEHKJIATYpa U U30MEPHSL.

XUMHYECKHUEe CBOMCTBAa KapOOHOBBIX KHUCIOT. Peakiinu, WILTIOCTPUPYIOIIHE KHUCIOTHBIC
CBOIICTBA M MX CPABHEHHE CO CBOMCTBAMHM HEOPraHMYECKHX KHUCIOT. Peakuuu stepudukaiuu.
AHruapuaBl KAPOOHOBBIX KHCIIOT, UX MOJIYyYEHUE U IPUMEHEHUE.

CrnocoObl nmony4deHus: KapOOHOBBIX KUCIOT. OTIeiabHbIe TMPEICTABUTEIN U UX 3HAYCHUE.
O61mue crnocoObl OMYYEeHUS: OKUCIICHHE alTKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, aJIbJAECTHUIOB.
Baxnelimme mnpeacTtaBuTenn KapOOHOBBIX KHUCIIOT, HUX OHOJIOTMYECKas pOJib, CBONCTBA H
IIPUMEHEHHE MYpPaBbUHOM, YKCYCHOHM, NQJbMHUTHHOBOW M CTEapUHOBOM; aKpHUIOBOM U
METaKpHUJIOBOI; OJICMHOBOM, TMHOJIEBOM M JIMHOJICHOBOM; IIIaBeJIeBO; OCH30MHOM KUCIIOT.

Crnoxuble 3¢upbl. CTpoeHHME U HOMEHKJIATypa CIO0XKHBIX 3(pupoB. CrocoObl MonxydeHus
CIOXKHBIX 3pupoB. OOpaTUMOCTh peakuuu STepuPUKAUU W (DAKTOPBL, BIUAIOIIME Ha
cMmenieHue paBHoBecus. OOpasoBaHHe CIOXKHBIX ToauUAGUPoB. JlaBcaH Kak MpeACTaBUTENb
CUHTETHUYECKHUX BOJIOKOH. XMMUYECKHE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX 3(PHUPOB.

Kupsl kak crnoxHble 3¢upbl ruiepuHa. KapOOHOBbIE KHUCIOTHI, BXOJSIINE B COCTaB
KAPOB. 3aBUCUMOCTh KOHCUCTEHIIMU >KUPOB OT MX COCTaBa. XHMHUYECKHUE CBOMCTBA >KUPOB:
THIPOJIN3, OMBUICHHE, TUpUpOBaHue. bronornyeckas posib )XKHPOB, UX UCIIONIH30BAHUE B OBITY
Y IIPOMBIIIJIEHHOCTH.

Conmu kapOOHOBBIX KHCIOT. Mpbuta. CnocoObl TOTy4YyeHUs CoJiel: B3auUMOJEHCTBUE
KapOOHOBBIX KHCIOT C METaJUIaMH, OCHOBHBIMU OKCHJAMHU, OCHOBAHUSMHU, COJISIMU; IEITOYHON
THIPOIIU3 CIIOXKHBIX A(UPOB. XUMHUYECKUE CBOMCTBA COJIEM KapOOHOBBIX KHUCIIOT: THAPOJIH3,
peakiuu HOHHOTO OOMeHa. Mpblia, CYHIHOCTh MOMIIero naeicTBus. OTHOIIEHHWE MbUIA K
xecTkor Boje. CunTeTnueckue moromiue cpenctsa - CMC (meTepreHTsl), UX MPEeUMYIIecTBa U
HEJIOCTaTKH.

JdemoncTpanuu

Komnexknunst CMHTETUYECKUX BOJIOKOH.

3HAKOMCTBO ¢ (PM3NYECKUMH CBOMCTBAMH BaKHEHIINX KApOOHOBBIX KUCIIOT.

OTHoIeHNE pa3TUYHbIX KapOOHOBBIX KUCIIOT K BOJIE.

CpaBHenne pH BOAHBIX pacTBOPOB YKCYCHOM U COJSIHOM KHUCJIOT OJIMHAKOBOM
MOJISIPHOCTH.

JlabGopaTopHbie padoThI

OTHollIeHUEe CIMBOYHOIO, MOJICOJIHEYHOT0, MAaIIMHHOTO Macesl M MaprapuHa Kk OpoMHOMN
BOJIE M pPACTBOPY NIEPMaHraHaTa KaJus.

B3aumopeiictBue pactBopa yKCYCHOM KHUCJIOTBI C MarHheM, OKCHUIOM I[MHKA,
ruapokcuaoM xkenesa (III), pactBopom kapOoHaTa KaJlus U cTeapara Kalus.

OTHoleHuE CIOKHBIX 3PUPOB K BOJE U OPraHUYECKUM BEILIECTBAM.

BriBeieHue )KMpHOTO MATHA C MOMOILBIO CII0KHOTO 3dupa.

PacTBOpHMOCTB )KHPOB B BOJIE€ U OPTaHUYECKUX PACTBOPUTEISX.

Yraesoabl

[Tonsitne 06 yrneBojax. Knaccudukanus yrieBogoB. MoHO-, qu- M TMOJHMCAXapHIbI,
MPEICTABUTENN KAKIOW TPYIIBI YIIeBOAOB. buonornueckas posib yrieBogoOB, UX 3HAYEHUE B
KU3HU YeJI0BeKa U 00IIecTBa.

Monocaxapuasl. CTpoeHue U onTHueckasi 3oMepus MoHocaxapuaoB. VX kiaccuduxanms
10 YMCITYy aTOMOB YTJI€pPOJa U MPUPOAE KapOOHUIBHON I'PYIIIBI.

['moko3a, cTpoeHre ee MOJEKYyJbl U (u3ndeckue cBorcTBa. Tayromepus. XuMUYECKHeE



CBOICTBA I'JIIOKO3bl: pEAKLUKA MO aNbJETHJIHON TIpynmne(«cepeOpsHOro 3epKaja», OKHCIEHHE
a30THOW KHUCJIOTOM, ruApupoBaHue). Peaknuu TIIOKO3bI Kak MHOIOATOMHOTO CIUPTA:
B3aUMOJICHCTBUE IIIOKO3bl ¢ TuiapokcuaoM wmenu (II) nmpu xomHaTHOW Temmeparype |
HarpeBaHuu. PaznuuHble TUIIBI OpOXKEHUS (CIIMPTOBOE, MOJIOYHOKHCIIOE). ['II0KO3a B Ipupoe.
buonornueckass pojip U NIpUMEHEHUE TIIOKO3bl. DpyKTO3a KaK M30Mep IUIIOKO3bl. CpaBHEHUE
CTPOEHUSI MOJIEKYJIbI U XUMUYECKUX CBOMCTB ITIOKO3BI U PPYKTO3bl. DPYKTO3a B MPUPOJIE U €€
Oouosoruueckast polb.

[lento3sl. Pubo3a u ne3oxcupubo03a Kak NPEACTaBUTENM aibioneHTo3. CrpoeHue
MOJIEKYIL.

Crpoenue aucaxapunoB. CTpoeHHE M XUMHUUYECKHE CBOICTBa caxaposbl. Jlakrosza u
MajbTO3a KaK M30MEPhI Caxapo3bl.

Obmee cTpoenue mnonucaxapuaoB. CTpoeHHEe MOJIEKYJIbl Kpaxmala, amMuwiosa |
amuinonekTuH. Gu3nueckre CBOMCTBa Kpaxmalia, ero HaxoXKJeHUe B MPUPOJIE U OMOJIOTHYecKas
ponb. I'nmukoreH. Xumuueckue cBoicTBa Kpaxmana. CTpoeHHE 3JIEMEHTapHOTO 3BEHa
LEJUII0JI03bl. BiusiHue cTpoeHMs MOJIMMEpPHON Lenu Ha (U3MYEeCKHe U XUMUYECKUE CBOMCTBA
HEJUTIONO03bL. ['MApOnn3 1eI0I03bl, 00pa3oBaHUe CIOXKHBIX 3(QHUPOB C HEOPTraHUYECKUMHU U
opranvueckumMu kuciotamu. I[loHsTHe 00 HCKYCCTBEHHBIX BOJIOKHAX: AalleTaTHOM IIEJIKE,
BHUCKO3e. HaxoxneHue B mpupojae W Ouojormueckas poiib Leuirono3bl. CpaBHEHHE CBOWCTB
KpaxMaja U UEeJUII0JI03BL.

JemoHcTpanun

OO6pa3siibl yriaeBoA0B U U3ICTUN U3 HUX.

B3aumopeiicTBre riaoko3bl ¢ GYKCUHCEPHUCTOM KUCIOTOM.

OTtHolieHue pacTBOpPoB caxaposbl U ManibTo3bl K Cu(OH)2 mpu HarpeBaHuu.

O3HakoMJieHue ¢ PU3NYECKUMHU CBOMCTBAMHU Kpaxmalla U [EeJITI0I03BbI.

3HAaKOMCTBO ¢ 00pa3LaMu MOJINCaXapuI0B.

OO6HapyxeHHe Kpaxmaia ¢ MOMOIIbI0 Ka4eCTBEHHOW peakiuu B Mmeze, xiede, Horypre,
MaprapuHe, MaKapoOHHBIX U3JENUAX, Kpynax.

Peakuus «cepeOpsiHOTO 3epKana» TIIOKO3bl. B3aumonelcTBUE TIIIOKO3bI ¢ THAPOKCHUAOM
Menu (I1) mpu pa3nudyHBIX TeMIiepaTypax.

JleficTBHe aMMHAYHOTO PacTBOPa OKCHIAa cepedpa Ha caxaposy.

OO6Hapy>xeHue JaKkTo3bl B MoJIOKe. [leficTBue flo/1a Ha KpaxMmall.

HalyxaHnue 1emitoia036l U Kpaxmaia B BOJE.

Kosmekuus BOnOKOH.

AMUHBI, AMUHOKHUCJIOTHI, 0eJIKH

Knaccudukauus u nzomepuss amuHoB. [Tonstue 06 amunax. [lepBuuHble, BTOpUYHBIE U
TpeTuuHble amuHbl. Kiaccudukanuss aMMHOB MO THUIY YIJIEBOAOPOJHOTO pajuKala U YUCTY
aMHHOTpYINI B Mousiekyine. [omonormueckue psabl NOpeleNbHBIX — anu(aTuyeckux |
apoMaTUYECKUX aMUHOB, U30MEPHSI U HOMEHKJIATypa.

AHunuHoBble KpacutTenw. lloHATHe O cUHTeTHYeCKMX BoJOKHaxX. llommamuasl u
MOJINAMUIHBIE CHHTETUYECKUE BOJIOKHA.

[Tpumenenue u nonydenue amuHoB. [lonydenne amunoB. Pa6otet H. H. 3ununa.

AmuHokuciotel. [loHdaTHne 00 aMHHOKHCIOTaX, WX KilacCUQUKalUus U CTPOCHHUE.
OnTuueckass u30Mepus a-aMUHOKHCIOT. HomeHknaTypa amMHHOKHCIOT. JIBOMCTBEHHOCTH
KHCIIOTHO-OCHOBHBIX CBOICTB aMHUHOKHUCIIOT U €€ NnpuuuHbl. [lentuanas cBs3b. CUHTETHUECKHE
BOJIOKHA: KanpoH, 3HaHT. Knaccudukaius BonokoH. [TonyyeHne aMMHOKHUCIIOT, X TPUMEHEHHE
u 6uosoruueckas GyHKIHUS.

benku. benku kak npuponHsle nosumepsl. llepBuyHas, BTOpUYHAs, TpPETHYHAs H
YeTBEPTHYHAS CTPYKTYypbl OenkoB. DubpusuisspHble u TIOOYIsSpHbIE Oenkh. XUMHUYECKHe
CBOIicTBa O€JKOB: TOpEHHE, JAeHaTypalus, THUAPOJIN3,KaueCTBEeHHbIC (LIBETHBIE) PpEAKIIMH.
buonorundeckne ¢yHKiMu OenkoB, WX 3HaueHUE. benku kak kommoHeHT mumwm. [Ipobrema
OETKOBOTO TOJIOJaHUS U IIyTH €€ PEIICHUsI.



HyxnennoBble  kucnotsl. HykiaenHOBBIE  KHCIOTBI KakK INPUPOAHBIE  ITOJIUMEPHI.
Hykneotuasl, ux crpoenue, npumepbl. AT® u AJID, ux B3auMonpeBpalieHue U poJib 3TOro
npouecca B npupone. [lonstue IHK u PHK. Crpoenune JIHK, ee mepBuuyHas u BTOpUYHAsA
CTpykTypa. bmocuHTe3 Oenka B KUBOU KieTke. ['eHHas WHXeEHEpHUss W OUOTEXHOJIOTHSL.
Tpancrennsie GopMbl paCTeHUI U KUBOTHBIX.

JemoHcTpanumn

OxpamvBaHue TKaHEN aHWJIMHOBBIMH KPACUTEIISIMU.

O6HapyxeHne PyHKIHOHATBHBIX TPYIIN B MOJICKYJIaX aMUHOKHCIIOT.

Heurpanu3zanus menoym aMMHOKHCIOTOM.

Helitpanuzanus KUCIOTEI aMUHOKHACIOTOM.

Mopenu MOJEKy BaXKHEUIINX TETEPOLUKIIOB.

Komnnekuus reTepoukiInyecKuX COeqUHEHNN.

JlelicTBHE pacTBOpa NUPUANHA HA UHIUKATOP.

Mogenes mosekynsl JJHK, nemoHcTpanuss nmpuHOHMIA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBAHUM.

OO6pa3ibl TPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (OPM pacTEHUH U )KUBOTHBIX.

JlekapcTBa W  mpemapaThl, M3TOTOBJIICHHBIE METOJAMHM T€HHOM HWHXXEHEPUU W
OMOTEXHOJIOTHUH.

JlaGopaTopHbie padoThI

PacTBopeHne GenKkoB B BOJIE U MX KOATYJISIIHS.

Oo6napyxeHue 0enka B KypuHOM SIHLIE U MOJIOKE.

Henaryparus Oenka. L[BeTHble peakunu O€NIKOB.

buojsiornyeckn akTUBHbIE COEAUHEHUSA

®epmenThl. [lonsiTHe 0 (depmeHTaXx Kak O OMOJOTMYECKMX KaTalu3aTropax OeIKoBOM
npupoabl. OcCOOEHHOCTH CTPOGHHMSI M CBOMCTB B CPAaBHEHMHM C HEOPraHMYECKUMH
karanuzaropamu. Kimaccudukanus ¢pepmeHToB. OCOOEHHOCTH CTPOSHUS U CBOMCTB (DepMEHTOB:
CEJICKTUBHOCTh U 3(()EKTUBHOCTH. 3aBUCUMOCTh AKTUBHOCTH (PEPMEHTOB OT TEMIIEpaTyphl U
pH cpensl. 3Hauenne pepMeHTOB B OMOJIOTMH U IPUMEHEHUE B POMBIIIIIEHHOCTH.

Butamunbl. ITlonstue o BuTamunHax. HWx xnaccudukanmss u oOo3znauenune. Hopma
notpebiieHus BUTaMUHOB. BopopactBopuMeblie (Ha mpumepe ButamuHoB C, rpymnmel B u P) u
AKUpopacTBOpuMbIe (Ha mpumepe BUTaMHUHOB A, Du E). ABUTaMUHO3bI, TUIIEPBUTAMHHO3BI U
TUIIOBUTAMHUHO3bI, UX TPO(UIIAKTHKA.

I'opmonsl. ITloHsiTHe O TOpMOHAX Kak OHOJOTMYECKH AaKTUBHBIX  BEIECTBAX,
BBITMOJHSAIOINX SHJOKPUHHYIO PETYJISIHIO KU3HEAEATeIbHOCTH opranu3MoB. Kiaccudukanus

TOPMOHOB:  CTEPOHUJIbI, MPOU3BOJIHBIC AMUHOKHCJIIOT,[IOJTUINCITUIHEIE W OCIKOBBIC
ropMoHbl. OTAENBHBIE MPECTABUTEIIN: 3CTPAANOII, TECTOCTEPOH, MHCYJIMH, aIpEHAJIMH.
JdemoHcTpanumn
OO6pa3iibl BATAMUHHBIX TTPENapaToB.
ITonmmBUTaMUHEL.

Nnmoctparuu ¢poTorpaduii >KUBOTHBIX C pa3IMUYHBIME (OpMaMU aBUTAMHUHO30B.

[Tnakar ¢ n300pa>keHNEM CTPYKTYPHBIX (POPMYJ 3CTpanoia, TECTOCTEpPOHA, aApEeHAINHA.

JlabopaTtopHbie padoThI

O6napyxeHue BUTaMHHa A B mojcoilHedyHoM Macie. OOHapyxkenue ButamuHa C B
sa0mouHOM coke. OnpeneneHue BuTaMuHa DB ppIObeM JKupe Wil KYPHHOM JKENTKE.

JleiicTBe amMmMIIO3bl CIIOHBI Ha Kpaxmai. JleiicTBUe aeruaporeHasbl Ha METHUIICHOBBIN
CUHUU. [lercTBue KaTanasbl Ha MEPOKCUJT BOJOPOA.

XuMuA B JKH3HH 00IIeCTBA

XUMHUS U TIPOU3BOJACTBO. XUMHYECKas NPOMBIIIJIEHHOCTh U XUMHUYECKUE TEXHOJIOTHMH.
ChIpbe U1 XUMUYECKOW MPOMBIIIJIEHHOCTU. Boa B XMMHUECKON MPOMBINIIICHHOCTH. DHEPrus
JUIsT XMMHYECKOr0 NpOM3BOJCTBAa. HayyHblEeNpUHIMIBI XMMHYECKOTO IPOM3BOJCTBA. 3aluTa
OKpYXaroleil cpeapl W OoXpaHa Tpyla IPH XUMHUYECKOM Mpou3BOACTBE. OCHOBHBIE CTaIUH



XUMHUYECKOTr0 Mpou3BoacTBa. CpaBHEHHE MPOU3BOACTBA aMMHUAKa U METaHOJA.

XUMHUA B CEIbCKOM XO3siicTBe. XUMM3ALMS CEIbCKOIO XO3SMCTBAa W €€ HampaBJICHUS.
Pacrenus u mo4yBa, MOYBEHHBIN MOTJIOMIAIONINN KOMITIEKC. Y IOOpeHUS U WX KIaCCUPUKAIIHSL.
XUMHUYECKHUE CpEICTBA 3alluThl pacTeHuil. OTpullaTelbHbIE MOCIEACTBUS MPUMEHEHUS
MIECTUIIUIOB U O0pb0a ¢ HUMH. XUMHU3AIHS )KUBOTHOBOJICTBA.

Xumug M 9OKoJorud. XUMHUUYECKOE 3arps3HEHuE OKpyxkaromed cpeasl. OxpaHa
ruapocdepbl OT XUMHUYECKOTO 3arpsisHeHus. OxpaHa MOYBBI OT XMMHYECKOTO 3arps3HEHUS.
OxpaHna atMocepbl OT XUMUYECKOTO 3arpsi3HeHus. OxpaHa (uiopbl U (payHbl OT XUMHYECKOTO
3arpsi3HeHUsl. BUOTEXHOIOTHS M TeHHAs UH)XXEHEPHS.

XyUMHUS U TOBCEIHEBHAs KWM3Hb 4elloBeKa. JloMmalHss anTteka. MoOIue M YHUCTAIIUE
cpeactBa. CpeactBa OopbObl C OBITOBBIMH HaceKOMbIMH. CpencTBa JIMYHOW THUTHEHBI U
KOCMETUKHU. XUMHUS U TUIa. MapKUpPOBKH YIIAKOBOK MUIIEBBIX U TUTUEHUYECKUX MPOJTYKTOB U
YMEHHE UX YUTaTh. DKOJOTHS KUIUIA. XUMHUS U TeHETHKA YeJIOBEKa.



TEMATUYECKHUM IIJIAH YYEBHOU JUCIHUATIIMHBI

Mudp HanmMeHoBaHue pa3zaenoB u Tem O0s13aT.
paszgena, ayIuTOp.HArpy3Ku
TEMBI B ToMm uncne
e = = o
2 | EE| 88 |EE
aal a, O a2 O TS
EER& |[2°
1 OO0uas U HeopraHuYecKasi XUMMsI 1
KYpC
1.1 XuMus - HayKa O BEIIeCTBaX 8 4
1.2 [Tepnoanyeckuii 3axoH u [lepuoanueckas 2
CHUCTEMA XUMHUYECKUX dieMeHTOB /l. W.
Menneneena
1.3 Crpoenune aToma 6 2
1.4 CrtpoeHue BemiecTa 4
1.5 [Tonumepsl. /lucriepcHble CUCTEMBI 4
1.6 PactBopsI 4
1.7 OKHCINTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 6 2
1.8 Knaccel HeopraHM4ecKux CoeTMHEHU N 12 2 2
1.9 XUMHYECKUE PEAKIIUHI 6 2
1.10 ITpocTeie BemecTBa 4
1.11 XHMHSI JIEMEHTOB 16 2 2
2 Opranuyeckasi XuMusi 2
KYypc
2.1 Teopust cTpOo€HUS OPraHUYECKUX COCTUHEHUHN 6
2.2 [IpenenbHbie yraeBoaOpOAbI 4
2.3 OTUIEHOBBIE U TUEHOBBIE YIIIEBOJOPOIbI 10 2
24 ALETUIIEHOBBIE YIIIEBOJOPOIBI 4
2.5 ApoMaTHUYECKHE YTIeBOAOPOIbI 6 4
2.6 [IprpoaHble HICTOYHUMKH YTIIEBOJLOPOAOB 6 2
2.7 I'mapokcunbpHble COEUHEHUS 8 2
2.8 AJBIernasl ¥ KETOHBI 6 2
2.9 KapOoHOBBIE KMCIIOTHI U UX TTPOU3BOIHbBIE 14 4 2
2.10 VriaeBoabt 8 2
2.11 AMWHBI, aMUHOKHUCIIOTEI, OEIKHU 16 2 2
2.12 buonornyecku akTUBHBIE COCTUHEHUS 10 2
2.13 XuUMHS B )KU3HH 00IIECTBA 16 2 2
WH By yanbHbI NPOEKT (3a1mTa) 2
Koncynpranuu 4
Bcero mo pucuunanne 192 20 18 10
DK3aMeH 6
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