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1. MIOACHUTEJIBHAA 3AIIUCKA

[Tporpamma 001Ie00pa3oBaTEIbHON y4eOHOW JAUCHIUIUIMHBI XUMUS TpeAHA3HAUYCHA
st uzydenuss xumun B @unmane [BIIOY PX «YepHoropckuid ropHO-CTPOUTEIbHBIN
TEXHUKYM», pealln3yrolieM 00pa30BaTebHYIO IPOrpaMMy CPEIHEro o0uero oopa3oBaHus B
npezesiax OCBOCHHUS OCHOBHOM oOpazoBarenbHOi mporpammbl CIIO Ha 6a3e OCHOBHOTO
o01iero o0pazoBaHus IPHU MOATOTOBKE KBATU(PHUIMPOBAHHBIX paO0OUUX U CIyKAIUX.

[Iporpamma pa3paborana Ha ocHoBe TpeboBannii DI'OC cpemgnero oOmero
00pa3oBaHMs, TNPEIBbABIAEMBIX K CTPYKTYpE, COJACPKAaHUIO M pEe3ylbTaTaM OCBOCHUS
y4eOHOW AMUCUUIUIMHBI XHUMHS, B COOTBETCTBUM C PexomeHIanusiMu 10 OpraHu3aluu
MOJTyYeHUsI CpeIHero ooOmero oOpa3oBaHus B Mpelenax OCBOSHHS 00pa3oBaTelbHBIX
MporpaMM CpeaHero MnpodeccuoHalbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO OOIIETro
o0pa3oBaHMsl C y4eToM TpeOoBaHMi (enepantbHbIX TOCYJapCTBEHHBIX 00pa3oBaTeIbHBIX
CTaH/IapTOB U MOJIy4aeMod NpodecCHy U CIEHUATBHOCTH CPEIHEro MPohecCuOHaIBLHOTO
oOpazoBanus (mucebMo JlemapTaMeHTa TOCyIapCTBEHHOW TOJUTHKU B c(epe MOATOTOBKH
pabounx kaapos u JI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259)

CopepxaHue MporpaMMbl HaIpaBJIeHO Ha TIOCTUKEHUE CIEAYIOLIUX Leei:

CopepxaHue MporpaMMbl XUMHUSI HAIIPABJICHO HA JOCTUKEHHE CICAYIOIINX [EIeH:

+ (opmupoBanue y 00ydaromuxcsi yMEHHUS OlEHUBATh 3HAYMMOCTh XHMHYECKOTO 3HAa-
HUS JJI KaXKI0T0 YeIIOBEeKa;

*+ (opMupoBaHHe y 00YJarOMUXCs EJIOCTHOTO MPEICTABICHHS O MUPE U POJIM XUMUU B
CO3/IaHUU COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA; YMEHUS OOBSCHSTH
OOBEKTHI W TPOIECCH OKPYXKAIOMICH IEHCTBUTEILHOCTH: MPHUPOIHON, CONMATHHOMU,
KYJIbTYPHON, TEXHUYECKOU CPEJIbl, — UCIOJB3YS AJI1 ’TOT0 XMMHUYECKHE 3HAHUS,

* pa3BUTHE Yy OOYyYaroOIIUXCSd YMEHHH pa3iaudarh (akThl M OLICHKH, CPAaBHHUBATh OIle-
HOYHBIE BBIBOJIbI, BUAETh UX CBA3b C KPUTEPUSMU OLIEHOK M CBSI3b KPUTEPHUEB C
OTIpeIETICHHOW CUCTEMOM 1IEHHOCTEH, (DOpMYyTUpOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

* npuoOpeTeHre OOydarolMMUCS OIbITa Pa3HOOOpPA3HOHN NEATENbHOCTH, MO3HAHUS U
CaMOMO3HAHUA; KIIOYEBBIX HABBIKOB, HMEIONIMX YHUBEPCAIBHOE 3HAUYECHHUE IS
Pa3IMYHBIX BUOB JCSITEILHOCTH (HABBIKOB PEIICHHS TPOOIeM, IPUHATHS PEIICHUH,
MOKCKA, aHaIu3a U 00pabOTKU MHQPOPMAIMH, KOMMYHHUKATUBHBIX HaBBIKOB, HABHIKOB
U3MEpEeHull, COTpPYJHHYECTBA, 0O€30MacHOro oOpalleHHs C BEIIeCTBAaMU B
MTOBCETHEBHOM JKU3HH).

B nmporpammy BKIIOYEHO COJEep)KaHUE, HampaBiIeHHOE Ha (opMHpoBaHHE Yy
oOydaromuxcsi KOMIIETEHIUH, HEOOXOIWMBIX /sl KadyeCTBEHHOTO OCBOEHHUS OCHOBHOM
obOpazoBarenpHoi mporpamMmbl CIIO Ha 06aze OCHOBHOro oOIIero oO0pa3oBaHUA C
MOJTyYEHHUEM CPEIHEro 00Iero oopa3oBaHus.

[Iporpamma y4eOHOW JUCHUIUIMHBI XHUMHS YTOYHSET COJEpXKaHUE YIeOHOTO
MaTepuana, ociIe0BaTeIbHOCTh €r0 3YUCHHUS, pacipe/eieHne y4eOHbIX YacoB, TEMAaTUKY
WHJIMBUIYAIbHBIX TPOEKTOB, BHUIBI CAMOCTOATEIBHBIX PAbOT ¢ ydeTroM crenupuKu
MporpamMM MOATrOTOBKHU CIEUUATUCTOB CPEITHETO 3BEHA, OCBAMBAEMOM CIEUAIbHOCTH.

OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCHUNIJIMHBI XUMMUS

B ®I'BIIOY PX UI'CT c. bes, peanusyromeMm 00pa30BaTelbHYIO MPOTPAMMY
cpeanero oOmero oOpasoBanusi B mpeaenax ocBoeHus OOIT CIIO na Ga3ze OCHOBHOTO
oOmiero o0Opa3oBaHUs, M3y4YCHHE XHMHH HMEET CBOM OCOOCHHOCTH. DTO BBIPAXKAETCS B
coJiep>)kaHuU OOYUYeHHs, KOJIMYECTBE YaCOB, BBIICISEMBIX Ha HM3YyUYEHHUE OTIEIBHBIX TEM
MporpaMMBbl, TIIyOWHE WX OCBOCHHS OOYYAIOIIMMUCS, 00bEeMe W XapakTepe MPaKTHYCCKUX
3aHATHUH, BUJaX BHEAYIUTOPHON CAMOCTOSITEILHON paboThl 00yJarOIUXCsl.

W3ydyeHne AMCUMIUIMHBI XMMHS 3aBeplIaeTCs IMOJBEIECHUEM WTOTOB B (opme
9K3aMEHa B paMKaxX HPOMEXYTOYHOW aTTecTalmuy OoOydarolluXcs B IPOIEcCe OCBOCHUS



OOII CIIO Ha 6a3ze OCHOBHOTO OOIIEro OOpa30BaHUS C TOJYYCHHEM CPEIHETrOo OOIIEro
obOpazoBanus. OOmmMe KOMIETEHIMH, TPEAyCMOTpeHHbIe pabouell  mporpammon
JUCLUIUIMHBl XUMUS, CUUTAIOTCA COPMHUPOBAHHBIMU IPU MPOXOKACHUU O0YHarOLIMMUCS
IIPOMEKYTOUYHOM aTTECTALUU.

XuMHUsT — 3TO HayKa O BEIIEeCTBaX, MX COCTaBe U CTPOEHUM, CBOMCTBaX M
MPEBpaICHHX, 3HAUCHINH XMMUYECKHUX BEIECTB, MATEPUAJIOB U IIPOIIECCOB B MPAKTHYECKON
NesITeIbHOCTH YEJIOBEKA.

Copepxanue o0I1e00pa3oBaTenbHON YIeOHOW AUCIUILIMHBI XUMHUS HAMPABJICHO HA
ycBOeHHE OOy4aroIMMUCS OCHOBHBIX IOHSATHM, 3aKOHOB M TEOPUH XUMMHU; OBJAJEHHE
YMEHUSIMH HaONI0aTh XMMUYECKHE SBICHHS, IMPOBOAUTh XHMHUYECKHH SKCIIEPUMEHT,
IIPOU3BO/IUTh PACUYEThl HA OCHOBE XMMHUUYECKHX (DOPMYJI BEIIECTB U YPABHEHUH XUMHUYECKHX
peaKuuid.

B mpouecce usydeHus XumuM y OOydarOUIMXCSl DPa3BUBAIOTCS I103HABaTEIbHbIE
WHTEPECHl M HMHTEUIEKTyalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHLHOM
IpUOOpPETeHUs] 3HAHUM 1O XMMUU B COOTBETCTBUU C BO3HHUKAIOIIMMHU >KU3HECHHBIMU
npobJieMaMy, BOCHHTHIBACTCS OEpeXHOE OTHOIICHUS K MPHUPOJE, TMOHUMAHUE 30pOBOTO
o0pa3a *KHU3HU, HEOOXOAUMOCTH MPENYIPEXKIACHUS SBICHUN, HAHOCAILIUX Bpe 3/J0POBBIO U
oKpykatomel cpene. OHM OCBaMBAIOT IPUEMBI TPAMOTHOTO, OE30MAaCHOTO HCIOJIH30BAHUS
XMMHUYECKHX BEIIECTB U MaTepUalIOB, NMPUMEHSAEMBIX B OBITY, CEJIBCKOM XO34HCTBE M Ha
IIPOU3BOJICTBE.

[Tpu cTpyKTYypHpOBaHUU COJEpkKaHUs 001e00pa30BaTeIbHON yUeOHOM TUCIIMITIIMHBI
11 IPO(heCCHOHAIBHBIX 00Pa30BaTENbHBIX OPraHU3aAINA, PEATU3YIOIUX 00pa30BaTEIbHYIO
nporpaMMmy cpeasero o6imero oopaszoBanus B npenenax ocoeHuss OIIOIT CIIO Ha Oaze
OCHOBHOT'O 00111er0 00pa3oBaHUsl, YUUThIBAaJach OOBEKTHBHAs PealbHOCTh — HEOOJBIION
00bEM YacoB, OTITYIIEHHBIX HAa U3Y4YE€HUE XUMUHU U CTPEMIIEHHE MAaKCHUMaJIbHO COOTBETCTBO-
BaTh HJAeIM pas3BuBaroliero odydenus. [loaTtomy Teopernueckue BONPOCH MAKCHUMAaJIbHO
CMELIEHbl K Hayally MU3y4eHHs AUCLUUIUIMHBI, C T€M 4YTOObI MOCIeayroluil (hakTH4ecKuit
MaTepuaj paccCMaTpUBAJICS HA OCHOBE M3YYEHHBIX TEOPUH.

Peanuzanus 1eAyKTUBHOIO MOJX0/a K U3YYEHHIO XUMHH CHOCOOCTBYET pPa3BUTHIO
TaKAX JIOTHYECKUX ONepaluii MBIIUICHHWs, KaK aHalu3 W CHUHTE3, 000O0IIeHne W
KOHKpETHU3alisl, CPABHEHUE U aHAJIOTHsI, CUCTeMAaTH3alMs U KIacCUpUKAIMS U JIp.

B copepxxanuu yueOHONM JUCHUILIMHBI TPO(ECCHOHAIBHO 3HAUMMbIN KOMIIOHEHT HE
BBIJICJIEH, TaK KaK BCE €ro COJEp)KaHHUe SBJIAETCS NPOPHIBHO OPUEHTHPOBAHHBIM U HOCHUT
npodeccnoHalbHO 3HAUUMBII XapakTep.

B nmpomecce u3yyeHMs ~XMMHMU ~ TEOPETHYECKHE  CBEJICHHS  JIOTIOJIHSAIOTCS
J€MOHCTpALUAMH, Ja0OPATOPHBIMU OIBITAMH U MPAKTHUECKUMH 3aHATHAMU. 3HAUUTEIHLHOE
MECTO OTBOJHUTCSI XUMHUECKOMY KcIiepuMeHTy. OH OTKpBIBAaeT BO3MOKHOCTH ()OPMHUPOBATH
y 0Oy4aronmxcs crenuagbHble IpeAMeTHbIe YMEHHs: paboTaTh C BELIECTBAMH, BBITIOIHSITh
MPOCTHIE XWMHYECKHE OIBITHI, YYUTh O€30MacHOMY ¥ O3KOJOTHYECKH TPaMOTHOMY
00palleHHUIO C BEIIECTBAMHU, MaTEpHUaIaMH U MPOLIECCaMU B OBITY U Ha NPOU3BOJICTBE.

B mpomecce wuW3ydeHHs XUMHH BaXHO  (QOPMHPOBATh  WH(POPMAIMOHHYIO
KOMIIETEHTHOCTh OOydaromuxcs. [1o3ToMy npu opraHuzalMu caMoCTOATENbHON paboThI
HEOoOXOJIMMO aKIIEHTHPOBAaTh BHUMaHUE OOy4aromMXcs Ha TIOHCKEe HHPOpMaluu B
cpeacTtBax MaccMmenua, VHTepHere, y4eOHON M  CHENMAIbHOM  JUTepaType C
COOTBETCTBYIOIIUM OQOPMIICHUEM U MPECTABICHUEM PE3YIIbTaTOB.

2. MECTO YYEBHOW JUCIHUILIMHBI B YYEFHOM ILJTAHE

B ®wmane [I'BIIOY PX «YepHOropckuid TOPHO-CTPOUTEIBHBIA  TEXHUKYM,
pean3yroeM 00pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro odmero oopa3oBaHHUS B Mpeenax
ocoerust OOIT CIIO na 6a3e ocHOBHOTO 0O0IIero oOpa3oBaHus, y4eOHas JMCIUILUIMHA
XMMHSI HM3y4aeTcsi Ha YIIyOJEHHOM YpOBHE B 00IIe00pa3oBaTeIbHOM IUKJIE Y4eOHOTO



mnada OOIIl CIIO na 6a3e OCHOBHOro 0O0IIEro oOpa3oBaHMsI C TOJYYEHHUEM CpPEIHETO
o011ero oopa3oBaHusl.

B yueOnpix mmanax OOIl wmecto y4eOHOHW JUCHMIUIMHBI — B COCTaBe
00111e00pa30BaTEIbHBIX YUYEOHBIX TUCIHILIMH 1O BBIOODPY, (POPMHUPYEMBIX U3 00s3aTeIbHbBIX
npeameTHbIx obsacteit @I'OC cpennero odmero oopasoBaHus.

OV ]l xumus u3yyaetcst Ha 1 u Ha 2 kypce. O6mee komudyecTBo yacoB — 240. Ha nepBom
kypce — 132 gaca, Ha BTopom kypce — 108 yacoB, u3 koropsix 42 yaca mabopaTopHbIe U
MIPAKTUYECKHE 3aHATUS, |2 4yacoB - KOHCyJibTamuu. MToroBas arrecramusi MPOBOIUTCS B
dbopme 3K3aMeHa.

3. PE3VJIbTATHI OCBOEHUSI YYEBHOM JUCIUITIIUHBI
OcBoenne coaepkaHuss Y4eOHOW IUCHUTUIMHBI XHMHs, OOECIICYMBACT JIOCTHXKECHUE
00y4aroIUMUCS CIEIYIOIIUX Pe3yIbTaTOB:
* JINYHOCTHBIX:

- YyBCTBO TOPJOCTH U YBaKEHHUS K UCTOPHH U JIOCTHXKEHUSM OTEYECTBEHHON XUMU-
YEeCKOM HAayKH; XUMHUYECKH TPaMOTHOE TOBEACHHE B MPO(ECCHOHAIBHON JesITeNb-
HOCTU M B OBITY IpH OOpallleHWd C XMMHYECKHMMH BEUIECTBAMH, MaTepuajIaMH U
poLeccamu;

- TOTOBHOCTb K MIPOJODKEHHIO O00pa3oBaHMs W IMOBBIICHUS KBATU(DHUKAIMK B W3-
OpaHHOU TIPO(EeCCUOHATLHON NEATETHPHOCTH U OOBEKTHBHOE OCO3HAHHE POJIH XU-
MUYECKHX KOMIIETEHIIHI B 3TOM;

- YMEHHUE HCIOJIb30BaTh JIOCTUKEHUS COBPEMEHHON XMMMUYECKONM HAayKH U XUMHYE-
CKHUX TEXHOJIOTUH JIJISl OBBIIIEHUSI COOCTBEHHOTO MHTEIJICKTYaIbHOTO Pa3BUTHUS B
BbIOpaHHOU NPO(heCcCHOHATLHOM e TEIbHOCTH;

* MeTamnpeIMeTHbIX:
- WCIOJb30BaHME PA3IUYHBIX BHJIOB IO3HABATEIbHOM JEATEIIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaJbHBIX oOrepanuid (MIOCTAaHOBKU 3adadyd, (HOPMYIHPOBAHUS THIIOTE3,
aHaiM3a W CUHTe3a, CpaBHEHMs, OOOOLIEHMS, CUCTEeMaTU3alluH, BBIABICHUS
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H, IMMOMCKAa aHAJIOTOB, (POPMYIUPOBAHUS BHIBOJIOB)
JUIS pelleHus MMOCTAaBICHHOM 3a7aul, IPUMEHEHHE OCHOBHBIX METO/OB MO3HAHMS
(HaOnroieHysl, HAy4YHOrO AIKCIEPUMEHTA) JUIsl M3YYEHHs Pa3IMYHBIX CTOPOH XH-
MHYECKUX OOBEKTOB M MPOLECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJUMOCTh CTal-
KHUBaThcs B NpodeccroHanbHOM chepe;
- HCIOJb30BaHME PA3IUYHBIX MCTOYHHUKOB JUIS MOJYYEHHS XMMUYECKOH HH(popMma-
IIUH, YMEHUE OIICHUTH €€ JOCTOBEPHOCTH JIJIsl TOCTH)KEHUS XOPOIITNX PE3yIbTaTOB B
npodeccuonanbHOM chepe;
* IpeAMeTHBIX:

- HaquHe METOAbI ITO3HAHUA BCIIICCTB U XUMHUUYCCKUX saBieHud. Poin SKCIICPpUMCHTA
U TeopuH B XHUMHUU. 3HAUYeHHE XUMUU Tpu ocBoeHun tmpodeccuit CIIO wu
cnermansHocTeit  CIIO  ecrectBeHHO-HaydyHOro Tipodpmiist  mpodecCuoHaTIbHOTO
oOpa3oBaHUsl.

B nmnpomecce ocBoeHus JIUCHUIUIMHBI XUMHS Yy 0OOydaromuxcs JTOJIKHBI
¢dopmupoatbcs oommue kommnerenuuu (OK):

OK O0I. BeiOupare crmocoObl pemieHusi 3aaad MpoecCHOHANBHONW JAeATEeNIbHOCTH,
HIPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

OK 02. OcymiecTBsATh MOUCK, aHATU3 U UHTEPIIPETALUI0 HH(OPMAIMH, HEOOXOIMMOI
JUIs BBITTOJIHEHUS 3a]1a4 TPO(ECCUOHATIBHOM 1EATEIbHOCTH

OK 03. IlmanupoBaTh ¥ peaJU30BBIBATH COOCTBEHHOE TMNPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE



OK 8. CamocrosiTeIbHO OMNpEeAeNITh 3aJadyd MPO(PECCHOHATBHOTO U JUYHOCTHOTO
pasBUTHS, 3aHUMAThCd C€aMOOOpa30BaHUEM, OCO3HAHHO I[UIAHUPOBATh IIOBBILICHHE
KBTI (UKAITIH

OK 04. PabGoTtath B KOJUICKTHMBE W KOMaHJe, A(()EKTUBHO B3aUMOICHCTBOBATH C
KOJJIEraMH, PyKOBOJICTBOM, KIIMEHTaMU

OK 05. OcyiiecTBisiTh YCTHYIO U THCbMEHHYIO KOMMYHHMKAIIMIO Ha TOCYAapCTBEHHOM
S3BIKE C YUETOM 0COOCHHOCTEH COLMANIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06. IlposBiaTh TrpakAaHCKO-NIATPUOTUYECKYIO IO3UILIMI0, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHIE Ha OCHOBE TPAJUIIMOHHBIX O0IIeUeI0BEYECKUX LIEHHOCTEH

OK 07. CopneiicTBOBaTh COXpPAaHEHHMIO OKPYXAlOIIEH Cpedbl, pecypcocOepekeHulo,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYAMHBIX CUTYALIUSIX

OK 09. HcnonwszoBaTh UWHGOPMALMOHHBIE TEXHOJOTHMH B MNpodeccroHalbHON
JIeSTeTbHOCTH

5. COAEP KAHUE YUYEFHOM JUCHUILJIMHBI XUMUA

1. O6masi u HeopraHm4vecKast XuMmusi
2.1. Xumuss — nayka o eewyecmeax

CocraB BemiecTBa. XuMudeckue 3neMeHTsl. CriocoObl CyleCTBOBaHUS XUMUYECKUX HJle-
MEHTOB: aTOMBbI, [IPOCThIE U CJOXKHBIE BEIlECTBA. BellecTBa MOCTOSIHHOIO M NEPEMEHHOTO
cocTaBa. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB. BeliecTBa MOJEKYJISAPHOTO U HEMOJIEKY-
aspHoro crpoeHus. CrocoObl OTOOpa)KEHUS MOJIEKYJ: MOJIEKYJSpHbIE U CTPYKTYpHbIE
(dbopMyIIbl; mapocTepKHEBBIE U MacIITaOHble mpocTpaHcTBeHHbIe (CTioapra — bpurieba)
MO/JIEJIN MOJIEKYI.

N3mepenue BemiectBa. Macca aToMOB M MOJIEKYJ. ATOMHas eluHMLA Macchl. OTHOCH-
TeJIbHBbIE aTOMHas U MoJIeKyJsipHas mMacchl. KoiandecTBo BelecTBa U €AMHMIIBI €M0 U3Me-
pEHUS: MOJIb, MMOJIb, KMOJIb. Unciio ABoranpo. MossipHast macca.

ArperaTHble COCTOSIHUSA BellecTBa. TBepaoe (KpucTamindeckoe U aMop(HOe), )KUJIKOE U
ra3oo0pa3Hoe arperatHbleé COCTOSHUSI BeEIeCTBAa. 3aKOH ABOTaJpo M €ro CileACTBHSL.
MounsipHblii 00BEM BEIECTB B ra3000pa3HOM coCcTOSSHUU. OOBbEAMHEHHBIN ra30BbIid 3aKOH U
ypaBHeHue MenneneeBa — KianelipoHa.

Cwmecu BemiecTB. Paznnuns Mexy cMecsiMU U XUMHUYECKUMU COeIMHEHUsAMU. MaccoBast
1 00beMHast J1I0JIM KOMIIOHEHTOB CMECH.

JlemoHCTpanuu

OnBIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

Habop mozeneit aTOMOB ¥ MOJIEKYJI.

Hekoropsie BemecTBa KOJIMYECTBOM B | MOJIb.

Monenb MOISIpHOTO 00bEMa ra3oB.

[IpakTnueckue 3aHATHA

UzroroBneHne Mmojeneil MOJEKYJ HEKOTOPbIX OpPraHWYeCKUX M HEOPraHMYeCKHUX Be-
LIECTB.

OuncTka BelecTB (MIBTPOBAHUEM U JUCTHILIANMEH. O4KMCcTKa BELIECTB MEPEKPUCTAI-
Ju3anuen.

2.2. Cmpoenue amoma

ATOM — ciiokHas dacTuna. JlokazaTenbCTBa CIOKHOCTH CTPOSHHS aToMa: KaTOJIHBIE U
pPEHTreHOBCKHE Ty4uH, (OTOIPIEKT, paguoaKTUBHOCTD, AIEKTPOIIU3.

[Inanerapnas monens aroma 3. Pesepdopma. Crpoenme atoma mno H. bopy.
CoBpeMeHHbIE TMPEICTABICHUA O CTPOEHUH aroMa. KopmyCKynsipHO-BOJHOBOW yalu3M
YaCTUIl MUKPOMHPA.



CoctraB atomHoro sigpa. HykioHBI: NpPOTOHBI W HEUTPOHBI. M30TONMBI M HYKJIHABI.
Y CcTOWUHUBOCTH SALIEP.

OnekTpoHHas 00oyiouka aTOMOB. [loHsATHE 00 AMEKTPOHHOW OpPOUTAIU U IJIEKTPOHHOM
obnake. KBaHTOBBIC umMcia: TIaBHOE, opOuTaibHOE (MOOOYHOE), MATHUTHOE W CIIMHOBOE.
Pacrnipenienienrie 37€KTPOHOB O SHEPreTUUYECKUM YPOBHSM, MOJYPOBHSM M OpOHUTAISIM B
COOTBETCTBUU C MIPUHIIMIIOM HaWMEHbILIeH sHeprun, npunuunoM [laynu u npasunom I'yHna.
DNeKTpOHHBIE KOH(UTYpAIIK aTOMOB XUMHUYECKHX 3JIEMEHTOB.

BasienTHBIE BOBMOXXHOCTH aTOMOB XMUMHUYECKUX JIEMEHTOB.

DneKkTpoHHAs KiIacCUu(DUKAIMSI XUMHUSCKHUX JIEMEHTOB: S-, P-, -, f-amemMeHThI.
JlemoHCTpanuu

dotorpdexr.

Monenu opOuTaneit pa3auuHon (GOpPMBI.

JlaGopaTOpHBIi OIBIT

HaGmronenue cieKTpoB MCIYCKAHHS U TOTJIOMIEHUS COCIUHEHUM XUMHUYECKUX SJIEMEH-

TOB C MOMOIIIBIO CIIEKTPOCKOIIA.

2.3 Ilepuoouuecxuii 3axon u Ilepuoouueckas cucmema xumuyeckux snemenmos /. U.
Menoeneesa

OTKpBITHE TEPUOAMYECKOTO 3aKoHa. I[IpearmochiIkv: HaKOIUICeHHE (HaKTOIOTHYECKOTO
Matepuana, pabotel mnpemmectBeHHukoB (M. B. [leGepeiinepa, A. O.lllankyprya,
Jx.A.Heronenpca, JI.LKO.Meiiepa), che3n xumukoB B Kapicpya, nuunoctaeie kauectsa 1. U.
MenaeneeBa. Otkpsoitue . 1. MenaeneesbiM [lepruoanyeckoro 3akoHa.

[lepuonnueckuii 3akoH U cTpoeHue aroma. M3ortomsl. CoBpeMeHHOE MOHATHE XUMUYE-
CKOTo 2nieMeHTa. 3akoHoMepHOcTh . Mosnu. CoBpemenHas ¢popmynupoka [lepuoanuecko-
ro 3akoHa. [lepuoguueckas cucrema u crpoeHue atoma. @U3MYECKHI CMBICH TOPSIAKOBOTO
HOMEpa 3JIEMEHTOB, HOMEPOB TpymlIibl U mnepuona. llepmoamyeckoe W3MEHEHUE CBOMCTB
3JIEMEHTOB: paJvyca aToMma; JHEPrud HWOHU3ALMHU; SJIEKTPOOTPULATEIBHOCTH. [IpuumHbI
W3MEHEHUSl METAUIMYECKUX U HEMETAIMYECKUX CBOMCTB JJIEMEHTOB B TpYyIIIaX M Ie-
puosax, B TOM yucie OoJbIIUX M cBepxOoipmmx. 3HaueHue lleproanueckoro 3akoHa u
[Iepuoanueckoit cucteMbl XUMUYECKUX 21eMeHTOB [[. 1. Menaeneesa s pa3BUTHS HAyKU
Y IOHUMAaHUsI XUMUYECKOW KapTUHBI MUPA.

JleMoHCTpanuu

Paznuunsbie BapuanTtsl Tabauis! [lepuoauueckoil cucreMbl XuMuyeckux aiaementoB 1. U.
Menneneesa.

OO0pa3iibl MPOCTHIX BEIIECTB OKCHIOB U THAPOKCHIOB AemeHToB 11 mepuona.
JIaGopaTopHBIii ONBIT

CpaBHeHUE CBOWCTB MPOCTHIX BEIIECTB, OKCHIOB U TUIPOKCUI0B dneMeHToB |llmepuona.

2.4 Cmpoenue sewecmaa

ITonsTHe 0 XMMHYECKOM CBS3W. THIIBI XUMHYECKHX CBSI3€H: KOBAJICHTHAs, HMOHHA,
METAJUINYECKasl U BOJOPOIHAS.

KoBanentnas xummuueckas cBs3b. J[Ba MexaHn3Ma 00pa30BaHUs 3TON CBA3U: OOMEHHBIN U
JIOHOPHO-aKIENTOpHbIA. OCHOBHBIE APAMETPHI TOTO TUMA CBSI3U: JUIMHA, TPOYHOCTb, YTOJ
CBSI3M WJIM BaJICHTHBIM yroy. OCHOBHBIE CBOMCTBA KOBAJEHTHOM CBSI3U: HACHIIIEHHOCTb,
MOJIIPU3YEMOCTh M MPOYHOCTh. DIEKTPOOTPUIIATENHHOCTh M KiIacCU(UKAIHS KOBAJTIEHTHBIX
CBSI3€M MO ATOMY MpPHU3HAKY: MOJSPHAs U HEMOJSApHAs KOBAJEHTHbIE CBA3U. [lossipHOCTH
CBS3M W TONSPHOCTH MOJIEKYnbl. Croco0 MepeKphIBaHUS DIICKTPOHHBIX OpOUTaNei u
KJIaccu(uKanms KOBAJICHTHBIX CBS3€M MO ATOMY NpPH3HAKYy: CT- M M-CBs3H. KpaTHOCTH
KOBaJICHTHBIX CBsI3€M W KJIacCU(UKAIMS WX O 3TOMY NpPHU3HAKY: OJWHAPHBIC, TBOWHBIC,
TpOMHBIE, TOJYTOPHBIE. THIBI KPUCTATUIMYECKUX PEIIETOK y BEIIECTB C TUM THUIIOM CBSI3H:
aTOMHBIE U MOJIEKYJIsApHbIe. DU3NUECKUE CBOMCTBA BEIIECTB C 3THUMHU KPUCTAUIMYECKUMH



peleTKaMu.

Nonnas xumuueckas cBs3b. KpaiiHuil ciaydail KOBAJICHTHOU MOJISIPHOU CBA3U. MexaHusm
o0Opa3oBaHHsl MOHHOU CBA3U. MOHHBIE KPUCTAIUIMUECKHUE PEIIETKH U CBOWMCTBA BELIECTB C
TaKUMU KPUCTAJIAMH.

Mertannuueckas xumuueckas cBsizb. OcoObIi TUIT XUMUYECKON CBSI3U, CYIIECTBYIOUINI B
MeTaJljlaxX U ciuiaBax. Ee oTiinums u cX0ACTBO ¢ KOBAJIEHTHOW U MOHHOM cBA3siMU. CBOMCTBA
METaJUIMYECKON CBSI3H. MeTajuinuyecKue KpUCTalINYeCKUe PEIIETKU U CBOMCTBA BEILECTB C
TaKUMU KPUCTAJIAMH.

Bopoponnas xumudeckasi cBsizb. MexanusMm oOpa3oBaHusl Takod cBsizu. Ee kiaccudu-
Kalus: MEKMOJICKYJISIPHAsE U BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIE CBA3U. MOJIEKYIsIpHBIE
KPUCTAJUIMYECKUE PELICTKU I 3TOro Tuna cBsi3u. Dusmyeckne CBONCTBA BEIIECTB C
BOJOPOAHON CBA3BIO. bronornyeckas posib BOAOPOIHBIX CBSI3€l B OPraHU3allUU CTPYKTYD
OMOITOJIMMEPOB.

Enunas npupoga XMMHUYECKHMX CBS3€HM: HaAlM4ME pa3IMYHbIX TUIIOB CBS3€d B OJHOM
BEILIECTBE, [IEPEX0/] OJHOIO TUIIA CBSI3U B IPYIOU U T. II.

KommexcoobpazoBanue. [loHATHE 0 KOMITIEKCHBIX coenuHEHHSX. KoopauHannoHHOE
YHCIIO KOMIUIeKcooOpa3oBarens. BHyTpeHHsas u BHemiHss cdepa KomriuiekcoB. HomeHkia-
Typa KOMIUIEKCHBIX coeAMHEHUN. VX 3HadeHue.

JlemoHcTpamuu

Mopenu MOJIEKy pa3IndyHON apXUTEKTYPBI.

Mopenu W3 BO3AYIIHBIX IIAPOB IPOCTPAHCTBEHHOI'O PACIONIOXKEHUS SpP-, spz-, sp3-
THOPHUTHBIX OpOUTAJICH.

Mopenu KpUCTAIUIMYECKUX PELIETOK Pa3IMYHOrO TUIIA.

Mopnenn monexyn JHK u Genka.

JIaGopaTopHbI€ OIBITHI
B3aumoselicTBue MHOIOATOMHBIX CIIUPTOB € (DETMHTOBOM KHUAKOCTHIO.
KauecTBeHHBIE peaKIMM HAa HOHBI Fe?+ u Fed+.

2.5 Ionumepwi

Heoprannueckue nonumepsl. [loaumepsl — mOpoCThie BEIIECTBA C aTOMHOM KPHCTAJI-
JIMYECKOW pPELIeTKOM: aJuIOTPOIHbIE BUAOM3MEHEHHUs yrieponaa (anmas, rpadurt, kKapOuH,
¢yniepeH, B3aMMOCBS3b THOpUAN3aUN OpOUTaliell y aTOMOB YIJIepoJa C MPOCTPAHCTBEH-
HBIM CTPOCHHEM aJUIOTPONHBIX MOIU(HKAIMIA); CEIeH U TEeJIyp LENOYEHYHOTO CTPOEHHUS.
[Tonmumepbl — CIOKHBIE BEIIECTBA C ATOMHOW KPUCTAINIMYECKOW PEIIETKOW: KBapl, Kpem-
He3eM (IMOKCHIHBbIE COEIMHEHUSI KPEMHHUSA), KOPYH (OKCU aJTIOMUHMS) U aTFOMOCHIINKATHI
(mozneBble WWIMaThl, CIOAA, KaojiuH). MuHepansl U ropuele moponbl. Cepa macTUdeckas.
MuHepalbHOE BOJIOKHO — acOecT. 3HaueHHe HEOPraHUYeCKUX MPHUPOIHBIX MOJIUMEPOB B
(hOopMUPOBAHUU OJIHOM U3 T€0JIOTUYECKUX 000104YeK 3eMIIN — JINTOC(EpPHI.

Oprannyeckue nosumepsl. CriocoObl UX MOTYYSHHs: pEaKkIM MOJMMEPU3alui U peak-
uu noiukoHaeHcanuu. CTpyKTypbl MOJIMMEPOB: JMHEHHbIE, Pa3BETBIECHHBIE U MPOCTPaH-
cTBeHHbIe. CTPYKTYpUpPOBAaHHUE IOJMMEPOB: BYJIKAHMU3ALMUSA KaydyKOB, TyOJieHHE OelKOB,
OTBEpK/I€HNE TTOJUKOHICHCAIIMOHHBIX MTOJINMEPOB.

Knaccugukaius noimmMepoB 1o pa3inyHbIM MpU3HAKaM.

JlemoHCTpanuu

Konnexkunu mnactMacc, KayqyyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX ITOPOJ.

MuHepanbHOE BOJIOKHO — acOecT — U U3AEIHs U3 Hero.

Mopnenu monekyn 6enkos, JJHK, PHK.

JlaGopaTOpHBIE OIBITHI

O3HakomiieHHE ¢ OOpaslamMH IJJacTMAacc, BOJIOKOH, Kay4yKOB, MHHEpPAJIOB M TOPHBIX
HIOPOJI.

ITpoBepka miacTMacc Ha 3JIEKTPUUYECKYIO IMPOBOJUMOCTH, TOPIOYECTb, OTHOIIEHHE K



pacTBOpaM KHUCJIOT, IIEI0YEH U OKUCITUTECH.
CpaBHeHUE CBOWCTB TEPMOPEAKTUBHBIX U TEPMOILIACTUYHBIX IJIACTMACC.
[Tonydyenue HUTEN U3 KAaTPOHOBOM MJIM JIABCAHOBOUM CMOJIBI.
OO6HapysxeHue XJ10pa B HOJIMBUHUIXJIOPHIE.

2.6 /[ucnepchuvie cucmemul

Ilonsitue o0 ucnepcHbIX cucremax. Kiaccupukanust AHCIEPCHBIX CHUCTEM B
3aBUCHUMOCTH OT arperaTHOro COCTOSIHMsSI JAMCIIEPCHOHHOM Ccpelbl M nucnepcHoi dasbl, a
TaKkKe MO pa3Mepy HMX dacTHil. [ 'pyOoauCIEepCHBIE CHCTEMBI: SMYIBCUU U CYCHCH3HH.
ToHkoaucniepcHbIE CUCTEMBI: KOJUIOMJHBIE (301U W TEIU) U UCTHUHHBIC (MOJIEKYJISIPHBIE,
MOJIEKYJISIpHO-MOHHBIE U HOHHBIE). Oddext Tunpans. Koarymauus B KOJJIOUTHBIX
pactBopax. CHHEpEe3uC B Telisx.

3HayeHHe OMCIEPCHBIX CHCTEM B KMBOIl W HEKHUBOH NpPHpOAe M NPAKTHYECKOM
JKU3HHM 4YeJIOBeKa. OMYJIbCUU U CYCIIEH3UM B CTPOUTENBCTBE, MULIEBOM U MEIULUHCKON
MIPOMBIIIJICHHOCTH, KOCMeTHKe. buonoruueckue, MEAUIIMHCKUE W TEXHOJOTHYECKHE 30JIH.
3HaueHue reseil B OpraHu3aluy KUBol Marepuu. buonornueckue, nuieBble, MEIUIIUHCKUE,
kocMeTnueckue renu. CuHepe3uc Kak (pakTop, Ompeessifofi CpoK TOAHOCTH MPOIYKIIUU
Ha OCHOBE rejieil. CBepThiBaHNE KPOBU KaK OMOJIOTMYECKUI CHHEPE3UC, €r0 3HAUEHUE.
JlemoHcTpamuu

Bunbl tucnepcHbIX CUCTEM U UX XapaKTEPHbIE IPU3HAKU.

[TpoxoxkaeHue jyda cBeTa 4epe3 KOJJIOUJIHBIE M UCTHUHHBIE pacTBOpbl (3ddext Tun-
JaJIst).

JIaGopaTopHbIe OMBITHI

[TosryueHue cycreH3uu cepbl U KaHU(OIIH.

[Tony4yeHne sMyIbCUM PACTUTENIBHOTO Maciia U OeH3071a.

[Tonryuenue 301514 kpaxmana. [loxydenue 30515 cepbl U3 THOCYIb(aTa HaTPHSL.

2.7 Xumuueckue peaxyuu

Kinaccupukanusi XMMHYECKHX peaKkuMili B OPraHU4YecKO M HeOPraHu4ecKOH
xumum. IlonstTHe o xumuueckod peakiuu. Peakuuu, wunymnme 06e3 HM3MEHEHUs
Ka4eCTBEHHOI'0 COCTaBa BELIECTB: AJUIOTPONH3ALUsA M H3oMepu3auusa. Peakunu, uaynme c
M3MEHEHMEM COCTaBa BEIIECTB: MO YHUCIY M XapaKTepy pearupyroummx U odpa3yromuxcs
BELIECTB (pa3oXKEeHUs, COEIMHEHHUs, 3aMelleHHs, OOMeHa); M0 M3MEHEHMIO CTereHel
OKHMCIICHHS ~ DJE€MEHTOB  (OKUCIUTEIbHO-BOCCTAHOBHUTENbHbIE M HEOKHUCIHUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIMH); MO TErIoBoMYy 3G (deKTy (3K30- U SHIOTEPMHUECKUE); IO
¢daze (romMo- W TeTepOTeHHBbIE); TO HaMpaBlIeHUI0 (OOpaTHUMblE W HEOOpAaTUMEIE); TIO
WCIOJIb30BaHUIO KaTajnu3aTopa (KaTaIUTUYECKHE M HEKaTaIMTUYECKHE); MO0 MEXaHU3MY
(paguKanbHbIE, MOJIEKYJISIPHBIE U HIOHHBIE).

BeposiTHOCTH MPOTEKAaHUSI XMMHYECKUX peakuuil. BHYTpEeHHS SHEprusi, SHTAJIBIINS.
TennoBoit »pdext xumuueckux peakuuil. Tepmoxumuueckue ypaBHeHus. CraHAapTHas
SHTANBIUSA peakuui u oOpasoBanust BemecTB. 3akoH [. WM. T'ecca m ero creactsus.
DHTponus.

Cxopoctb xumnueckux peakumii. [lonstue o ckopoctu peakuuit. CKOpocTb TOMO- U
reTepOreHHON peak . DHEPIrysl aKTUBALUH.

DakTopbl, BIUSAIONIME HA CKOPOCTh XMMUYECKON peakiuu. [Ipupona pearupyrommx Be-
mectB. Temmneparypa (3akon Baut — T'odda). Konuentparnus. Karanuzaropsl u kaTamus:
TOMO- M TE€TEPOrCHHBIN, UX MEXaHU3Mbl. DEPMEHTHI, UX CPABHEHHE C HEOPraHUYECKHUMMU
KaTajau3aTopaMu. 3aBHCHUMOCTb CKOPOCTH PEaKLHMH OT IOBEPXHOCTH CONPHUKOCHOBEHUS
pearupyomux BEIeCTB.

O0paTuMOCTh XMMHYECKHMX peaknuil. Xumudyeckoe paBHoBecue. Ilonarue o
XMMHMYECKOM paBHOBecHMH. PaBHOBECHBIC KOHLEHTpAaUMH. J[MHAMUYHOCTH XHMHYECKOTO
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paBHOBecHs. DaKTOpPbI, BIMUSIONIME HA CMEIIEHHWE PABHOBECHS: KOHILIEHTpAlLMs, J1aBJCHHE,
temneparypa (npunuun Jlelllatense).
JeMoHcTpaunmn

[TpeBparienue kpacHoro gochopa B OEIbIi; KHCIOPOIa B 030H.

Mopnenu 6yrana u u3o0yTaHa.

[Tosyuenue kuciaopoja U3 Nepokcua BOJOpPOia U BOJbL; JeruIparalys dTaHoja.

[Henmouka mnpeBpamenuii P * P,Os » H3POy; cBoOMCTBa YKCYCHOW KHCIOTHI; PEAKIIHH,
uaymue ¢ 00pa3oBaHUEM 0CaJIKa, Ta3a U BOJIbI; CBOMCTBA METAJUIOB, OKHUCIICHUE allbJCTH/IA B
KHCIIOTY U CIIUPTA B aJIbAETHU.

Peakuuu ropeHus; peakuud SHIOTEPMUYECKHE HA NPUMEpPE PEaKIUH Pas3JIoKEHUS
(3TaHONa, KAIMWHOM CenuTphl, OMXpoMaTa aMMOHHS) U SK30TEpMUYECKHE Ha MpUMeEpe
peaknmii coeauHeHus (oOecluBeYyMBaHUE OPOMHOM BOJBI M pacTBOpa IEepMaHraHata Kayus
STHJICHOM, TallleHue U3BECTH U JIp.).

B3anmMopeiicTBie IMHKA ¢ PacTBOPaMH COJISTHOM M CEpHOW KHUCIOT MPH Pa3HBIX TeMIIe-
paTypax, pa3HbIX KOHLEHTPALMIX COJISTHOM KHCIIOTHI; pa3sioKeHHE MEPOKCHIa KUCIOpoaa ¢
nomMoInkko okcua maprania (IV), karanxassl CBIPOTO MsCa B CHIPOTO KapTOoQes.

B3aumopeiicTBie MHKA pa3iMYHON MOBEPXHOCTU (TOPOIIKA, MBUIA, TPAHYN) C KUCIO-
TOH.

Mogenb «KUTSALIETO CIOs.

Cmemenne paBHoBecHs B cucreme: Fe'+ + 3 CNS'<—>Fe(CNS)s; oMblIcHHE KHPOB,
peakuuu 3TepuduKalum.

3aBUCUMOCTh CTETICHU SJIEKTPOJIUTUYECKON JUCCOLUAIMA YKCYCHOW KHUCIOTHI OT pas3-
OaBIieHUS.

CpaBuenue cBoiict 0,1 H pacTBopoB cepHON M CEpHUCTOM KHUCIIOT; MypaBbUHOW U YK-
CYCHOM KHUCIIOT; TUIPOKCUIOB JIUTHUS, HATPHUS U KalUs.

JlabopaTopHBIE OTBITHI

[TonydyeHue Kucnopona pas3loKEeHHEM MEpOKCHIAa Bojaopoja M (WJIM) IMepMaHraHaTa
KaJIusl.

Peakiuu, naymue ¢ obpazoBaHMEM OcCajka, ra3a WM BOJbI JJII OPraHUYECKUX U He-
OpPTaHUYECKUX KHCIIOT.

2.8 Pacmeopui

[TonsiTue o pactBopax. Pu3MKO-XMMHUYECKas NPUPOJA PAaCTBOPEHUS U PACTBOPOB.
B3anMopeicTBre pacTBOpUTENE M PACTBOPEHHOIO BEIIECTBA. PacTBOPMMOCTH BEIIECTB.
CriocoObl BbIpa)XeHUS! KOHIIEHTPALMU PaCTBOPOB: MAacCOBasi J10JIs1 paCTBOPEHHOTO BEIIECTBA
(mpolieHTHas ), MOJISIpHAS.

Teopus 3JIEKTPOIUTHUECKON JUccoanui. MexaHu3M JUCCOLMAIH BEIIECTB C Pa3Ivy-
HBIMM THUIIaMH XUMHUYECKUX CBsI3el. BKian pycckux y4deHbIX B pa3BUTHE MPEACTAaBICHUN 00
ANEKTPOIUTHYECKON Jucconuanuu. OCHOBHBIE IOJOXEHUS TEOPUM DJIEKTPOIUTUYECKOU
nucconuanui. CTeneHb 3JeKTPOJUTHYECKON NHUCCOUMAlMd U (aKTOphl €€ 3aBUCUMOCTH.
CunpHbIE U CPEHUE DIEKTPOIUTHI.

Huccoumanusa Bonbl. Bopopomueii  mokaszatens. Cpema  BOOHBIX — pacTBOPOB
AJIEKTPOIUTOB. Peakiiuu oOMeHa B BOAHBIX PACTBOPaX AJIEKTPOJIUTOB.

['unponu3 kak oOMeHHBbIN npouecc. HeoOpaTumblil rupoin3 OopraHMuecKUx U Heopra-
HUYECKUX COEIMHEHUN U €ro 3HaUYEHHUE B MIPAKTUYECKON JEATEILHOCTH YEJIOBEKA.

O6parumbiii tuaponu3 cojedd. CrymeHuarslii ruaposm3. [IpakTudeckoe NMpUMEHEHUE
THIPOJIN3A.

I'maponu3 opraHuyeckux BemiecTB (O€NKOB, XHUPOB, YIJIEBOJOB, MOJUHYKJIEOTHJIOB,
AT®) u ero Ouonoruyeckoe M MpakThyeckoe 3HaueHue. OMbUIeHHE XHUPOB. Peakmus
aTepuUKaIIH.

JlemoHCTpanuu
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CpaBHeHuE JEKTPOIIPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB.

CwMmeleHne paBHOBECHS IUCCOLMALIMU CIa0bIX KUCIIOT.

WuaukaTopsl 1 U3MEHEHUE X OKPACKH B Pa3HBIX Cpeaax.

CepHOKHUCIBIN U (ePMEHTATUBHBINA THIPOJIN3 YIIIEBOIOB.

['unponu3 kapOooHATOB, CyNb(ATOB U CHIIMKATOB LIEJIOYHBIX METAJUIOB; HUTPATOB CBUHIIA
(1) mm tMHKa, XJI0pH1a AMMOHHS.
JlaGopaTopHBIH OMBIT

Xapaktep JUCCOLMAIIUU PA3TUYHBIX THIPOKCUIOB.
[IpakTuueckas pabora

[IpuroroBieHue pacTBOPOB Pa3INYHBIX BUOB KOHIIEHTPAIUH.

2.9 Okucnumenvro-6occmanogumenvhvie peakyuu. JNeKmpoxumMuieckue npoyeccol

OkuCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CTeneHb okucieHus. BocctanoBurenn u
okuciurenad. OKUCIIEHUE U BOCCTAHOBJIEHHUE. BakHEeHWIINEe OKUCINUTENN U BOCCTAHOBUTEIIH.
BoccranoButenbHble CBONCTBA METAUIOB — TMPOCThIX BewecTB. OKUCIUTEIbHBIE U
BOCCTAHOBUTEIJIbHBIE CBOWCTBAa HEMETANIOB — IPOCTHIX BeIlecTB. BoccTaHOBUTENbHBIE
CBOMCTBa BelIECTB, OOpa30BaHHBIX 3JIEMEHTAMU B HHU3IIEH (OTPULIATENIBHOMN) CTENEeHU
okuciaeHus. OKHUCIUTEIbHbIE CBOICTBAa BEIECTB, OOpPa30BAHHBIX 3JEMEHTaMHM B BbICHICH
(monoXkuTeNbHOM) creneHu okucieHus. OKUCIUTeIbHbIE U BOCCTAHOBUTEIIbHBIE CBOWMCTBA
BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTAMH B IPOMEKYTOUHBIX CTEIIEHSIX OKHCICHHUS.

KJ'IaCCI/I(l)I/IRaIII/IH OKHC/IUTC/IBbHO-BOCCTAHOBHUTECIbHbBIX peammi?l. Peaknun
MCXAaTOMHOI'O n MECKMOJICKYIIIPHOI'O OKHUCICHHUA-BOCCTAHOBJICHH . Peakuuu
BHYTPUMOJICKYJIAPHOT'O OKHCJICHHUA-BOCCTAHOBJICHUA. Peaknun CaMOOKHCJICHHUA -

CaMOBOCCTaHOBJIEHHUS (IUCTIPONIOPLIMOHUPOBAHUS).

Meroasl coCTaBIEHUs YPaBHEHUH OKHMCIIMTEIIbHO-BOCCTAHOBUTENBHBIX peakuuii. Merox
JIEKTpOHHOro  OanaHca.  BnusgHue  cpeasl Ha  OpOTEKaHWE  OKHUCIMTENbHO-
BOCCTAHOBUTEJIBHBIX MTPOLIECCOB.

XuMHYeCKHe HCTOYHHUKH TOKA. OJIEKTPOJHBIE NOTEHUHUaNbl. Psx cTaHIapTHBIX
ANEKTPOAHBIX  MOTEHUHUAIOB  (JJIEKTPOXMMHUYECKUN  Psii  HANpsSOKEHUM  METaljIoB).
['anpBaHMYEeCKHE 3IE€MEHThl M MNPUHLUUIB uX paboTbl. CocTaBlieHHE TalbBaHUYECKUX
aneMeHToB. OOpa3oBaHME TalbBaHMYECKMX TMap MpH XUMHYECKHUX  IpoIEeccax.
["anpBaHMYECKHE 3JIEMEHTHI, IPUMEHSEMbIE B )KU3HM: CBHHIIOBAsI aKKyMYJISITOpHas Oatapes,
HUKEJb-KaJMHEBbIe OaTapeu, TOMINBHbIE 3JIEMEHTHI.

DJIEKTPOJIM3 PacCIIaBOB M BOJHBIX PAacTBOPOB JjeKTpoauToB. IIponeccsl,
MIPOUCXOAAIIME HA KaToA€ M AaHOJAEC. YPaBHEHHs JJIEKTPOXUMUYECKHX IPOLECCOB.
ONEeKTPOIN3 BOIHBIX PACTBOPOB C MHEPTHBIMU D3JIEKTPOJAMHU. OJEKTPOIM3 BOIHBIX
PacTBOpPOB € PaCTBOPUMBIMHU IEKTpoAaMu. [IpakTuueckoe npuMeHEeHUE IEKTPOIHN3a.
JlemoHCTpannu

BoccranoBnenue nuxpomara Kajus HUHKOM.

Boccranosnenue oxcuaa meau (11) yriem u Bomopoom.

BoccranoBnenue nuxpomara Kajus STHIOBBIM CIIUPTOM.

OKuCIHTENBHBIE CBOMCTBA A30THOM KHCIIOTBHI.

OxucauTeNbHbIE CBOMCTBA IUXPOMATa KaJHsl.

["anibBaHUYECKHE AIIEMEHTHI U OaTapeKu.

Onektponn3s pactBopa xiopuaa meau (11).

JlaGopaTopHBIE OTBITHI

B3anMopnencTere METaIIIOB ¢ HEMETaUIaMU, a TAKXKE C PACTBOPAMHU COJIEH U PaCTBOPaMH
KHCJIOT.

B3anmozencTere cepHOM U a30THOU KUCIIOT C MEABIO.

OxucIuTENBHBIE CBOMCTBA IEPMAHIaHATaA KalKsl B Pa3JIMYHbIX CpEAax.
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2.10 Knaccugurayus eewgecms. Ilpocmole sewgecmea

Kinaccupukanusi Heopranmveckux BemecTB. [IpocTeie M CllOXKHBIE BellECTBa.
Oxcunpl, ux knaccupukanus. ['uapokcuapl (OCHOBaHMS, KUCIOPOJICOEPKAIIUE KHCIOTHI,
amdotepHbie ruapokcubl). Kucnorsl, ux kinaccudukamus. OCHOBaHUS, UX KJIACCU(PUKALIUA.
Conu cpenHue, KUCIbIE, OCHOBHBIE U KOMITJIEKCHBIE.

Meranabl. [lonoxxeHne MeTamuioB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTU CTPOCHHS
ux atoMoB. IIpocTeie BemiecTBa — MeETAUIBl: CTPOCHHE KPUCTAUIOB M METaNInYecKas
XxuMHuueckas cBsa3b. OOmme (Qu3nyeckue CBOMCTBA METAUIOB MU MX BOCCTAHOBHUTEJIbHBIC
CBOMCTBA: B3aMMOJICUCTBHE C HEMeTaUlaMu (KHCIOPOJOM, TalloreHaMu, CEpoM, a30ToM,
BOJIOPOJIOM), BOJOM, KMCIOTAMH, PAaCTBOPAMHU COJIEW, OPraHMYECKUMH BELIECTBAMU (CIIHp-
TaMu, rajoreHajkaHaMu, (EeHOJOM, KuciaoTaMu), mienodamMud. OKCUABI M TUAPOKCUIIBI
METaJUIOB. 3aBUCHUMOCTb CBOWMCTB 3THX COCAMHEHUN OT CTENEHEW OKHUCIICHUS METAJLIOB.
3Haue€HHE METAJUIOB B IPUPOJAE U KU3HU OPraHU3MOB.

Koppo3us MeETaJLJIOB. [TonsaTne KOpPPO3UH. XuMuueckas KOppo3usl.
DnexTpoxumMuueckas Kopposus. CrocoOsl 3alUThl METAILIIOB OT KOPPO3HUH.

O0mme cmoco0bl Moy4yeHus: MeTayioB. MeTtaisl B mpupoje. Meramtyprust u ee
BUJBI: MHPO-, THAPO- U BJIEKTPOMETALTYPrusi. OJEKTPOJU3 PAacIUIaBOB U PacTBOPOB
COEIMHEHUI METaJIOB U €T0 NMPaKTUYECKOE 3HAYCHHUE.

Hememannw. Ilonoxenue HemerauioB B I[lepuoauueckoit cucreme, 0COOCHHOCTH
CTPOEHHS UX aTOMOB. DJIEKTPOOTPULATEIBbHOCTbD.

bnaropoanslie ra3pl. DIEKTPOHHOE CTPOCHHUE aTOMOB OJIarOPOJHBIX Ta30B U OCOOCHHOCTH
UX XUMUYECKUX U PU3NYECKUX CBOMCTB.

Hemeramnsl — npocteie BenjecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTpOEHUE UX. AJLIO-
Tpomnus. XUMHUYECKUE CBOMCTBa HeMeTaioB. OKHUCIUTENIbHbIE CBOWCTBA: B3aUMOJIEHCTBUE C
METaJlJIaMH, BOJOPOJOM, MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETAJllIaMH, HEKOTOPBIMHU
CJIO)KHBIMU BelllecTBaMU. BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAIIIOB B PEAKIUAX € (TOPOM,
KHUCJIOPOAOM, CIOXKHBIMHM BELIECTBAMU — OKUCIUTENAMHU (a30THOM M CEpPHOI KUCIOTaMH U
ap.).

JleMoHCTpanuu

Komnexkuust «Knaccudukanuss HEOPraHMYeCKUX BELIECTB» U 00paslbl MpeAcTaBUTENEH
KJIACCOB.

Komnexkuust «Knaccuduxamnuss opraHudeckux BEIIECTB» M 00paslibl MpeAcTaBUTENEH
KJIACCOB.

Mopnenu KpUCTaUIMYECKUX PEIIETOK METAJIJIOB.

Kounexmust MeTanioB ¢ pa3HbIMU (U3UUYECKUMHU CBOMCTBAMHU.

B3aumopeiicTBue 1uTHs, HATpUs, MarHus M jkeJie3a ¢ KIUCIOPOA0M; LIEIOUHBIX METAJUIOB
C BOJOM, ciupTaMu, (E€HOJIOM; IIMHKA C paCTBOPAMHU COJSIHOM M CEpHOM KUCIIOT; HATpUA C
cepoil; aMioMUHHUS € HOJOM; >Kejle3a C PAacTBOPOM MEIHOTO KyIMopoca; alllOMHUHHUS C
pacTBOpPOM €IKOT0 HaTpa.

Oxkcupl ¥ THIPOKCHIBI XpOMa.

Koppo3ust MeTaliiioB B 3aBUCUMOCTH OT YCIIOBHI.

3aiuTa MEeTauioB OT KOPPO3UHU: 00pa3Ibl «HEPKABEEK», 3alIUTHBIX MOKPHITHA.

Konnekuus pyn.

DJIEKTPOJIN3 PACTBOPOB COJIEH.

Mojenu KpUCTaIIMUECKUX PelIeToK oa, anmasa, rpadura.

Annorponust hochopa, ceprl, KUCIOPOIa.

B3anmopenicTere BOIOpoJa ¢ KUCIOPOIOM; CYPbMBI C XJIOPOM; HAaTpuUs ¢ MO0M; XJIopa C
pacTBOpOM OpOMHJIA KaJIust; XJIOPHOW U CEPOBOJOPOAHON BOBI, 0OECIIBEUMBAHNE OPOMHOI
BOJIbI ATUJIEHOM WJIU allE€TUIIEHOM.

JlaGopaTOpHBIE OIBITHI
O3HakomiIeHHE ¢ 00pa3LaMu MPeCTaBUTENEN KIacCOB HEOPTaHUUECKUX BEIECTB.
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O3znHakomiieHHe ¢ 00pa3laMu IpeCcTaBUTeNel KJIacCOB OPraHMUeCKHUX BEIIECTB.
O3HakoOMJIEHUE C KOJUIEKIUEH py/.

[Tonydenue kuciaopojaa u ero CBOMCTBA.

ITonmy4yenue BogOpoaa U €ro CBOKMCTBA.

[TonyyeHue macTUYECKOM cepbl, XHMUUYECKHE CBOMCTBA CEPBI.

BzaumopeiicTBre MeTamioB ¢ paCTBOpaMU KUCIIOT U COJIEH.

CaoticTBa yriis: aacopOIOHHbIE, BOCCTAHOBUTENbHBIE.

BzaumopeiicTBUE NMHKA WU aTIOMUHUS C pACTBOPAMH KHUCIIOT U LIEITOYEH.
OkpalrBaHye MIaMeHH KaTUOHAMM ILEJOYHBIX U IEJI0YHO3EMEIbHBIX METAIIIIOB.

2.11  OcHosHnbie K1accyl HeOP2AHUYECKUX U OP2AHUYECKUX COCOUHEHUT

Bopopoanbie coenmHeHusi HemeTasioB. [lonydyeHne ammumaka W XJIOpPOBOAOPOJAA
CUHTE30M M KocBeHHO. dusmueckue cpoiictBa. OTHOLIEHUE K BOJAE: KHUCIOTHO-OCHOBHBIE
CBOMCTBA.

Oxcuapl W aHruaApuabl  KapOoHOBbIX  KHMciaoT. HeconeoOpasyromue U
coneoOpaszyomue okcuabl. KucinoTHble okcuipl, MX cBoiicTBa. OCHOBHBIE OKCHIIBI, UX
cBolicTBa. AM(pOTEpHBIE OKCUIBI, UX CBOMCTBA. 3aBUCUMOCTh CBOWCTB OKCHJIOB METAJIOB OT
CTETIeHH OKUCJICHUSI. AHTHIPUABI KapOOHOBBIX KHCIOT KaK aHAJIOTH KUCIOTHBIX OKCHJIOB.

Kuciaorsl oprannyeckue m Heopranudeckue. KucioTel B CBET€ TEOPUHU IJICKTPOIIHU-
TUYEeCKOW auccoruanuu. KucioTsl B cBeTe HpoTOIUTHUECKON Teopuu. Knaccudukanus
OpPraHMYECKUX M HEOpraHuueckux KuciaorT. OOuiue cBOWCTBAa KHUCIOT: B3aUMOJEHCTBHE
OpPraHMYECKUX U HEOPTaHWYECKUX KHUCIOT C METalIaMH, OCHOBHBIMU U aM(OTEPHBIMH OK-
CHJIaMH U THIPOKCHIAMH, COJISIMHU, 00pa3oBaHuE CIOKHBIX dPUpOoB. OCOOCHHOCTH CBOWCTB
KOHILICHTPUPOBAHHOM CEPHOM U a30THOU KHUCIIOT.

OcHoBaHMA opraHuveckue M Heopranmyeckne. OCHOBaHUS B CBETE TEOPUH DIIEKTPO-
TUTHYeCKOr aucconuanui. OCHOBaHUS B CBETE MPOTOIUTHUECKOH Teopuu. Knaccudukanus
OpPraHNYeCKUX M HEOPraHM4YeCKUX OCHOBaHWWA. XUMHUYECKHME CBOMCTBA IIEJIIOYEH H
HEpacTBOPUMBIX OCcHOBaHUM. CBOICTBa OECKHCIOPOAHBIX OCHOBAaHUIN: aMMHAKa U aMHUHOB.
B3anMHOe BIusiHHE aTOMOB B MOJIEKYJIE aHUJINHA.

AM@oTepHble OpraHuYecKkHe ¢ HeOpraHuveckue coeauHeHusi. AmboTepHbIe
OCHOBAaHHUSl B CBETE MPOTOJUTUYECKOW Teopuu. AMGPOTEPHOCTH OKCHUIIOB M THUIAPOKCHIOB
MEePEXOIHBIX METAJUIOB: B3aUMOJICHCTBHUE C KUCIOTAMHU U LIEI0YaMHU.

Conu. Knaccudukanuss 1 xuMmuueckne cBorcTBa coseil. OCOOEHHOCTH CBOMCTB coJien
OpraHUYECKHUX U HEOPTraHMYECKUX KUCIOT.

I'eneTnveckas CBSI3b MEXKIy KJIACCAMH OPTAHUYECKUX M HEOPTAHMYECKUX COSTMHEHUH.
[loHsiTHE O reHEeTUYECKOM CBSI3M M TEHETHYECKUX PsIIaxX B HEOPraHUYECKOW M OpraHu4YeCcKOi
xuMun. ['eHeTndeckue psapl MeTaiia (Ha MpUMepe KalbIus U Keje3a), HeMeTauia (Cephl u
KpeMHUSs1), TIEPEXOIHOTO IJIeMeHTa (LIMHKA). [ eHeTHnueckue psabl U TeHEeTHYecKasl CBS3b B
OpraHN4YeCcKOM XUMHH. ENTMHCTBO MHpa BEIIECTB.

JlemoHCTpanuu

Konneknum KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIOB, IEMOHCTPAIIUS UX CBOMCTB.

B3aumoseiicTBue KOHIICHTPUPOBAHHBIX a30THOW M CEPHOM KHUCIOT, a Takke pa3daBlieH-
HOU a30THOU KHUCIIOTHI C MEABIO.

Peakmust «cepeOpsiHOTO 3epKaiay st MypaBbUHOUN KUCIOTHI.

B3auMopeiicTBue pacTBOpa THAPOKCHIA HATPHS C KHUCIOTHBIMH OKCHUAAMHU (OKCHIOM
docdopa (V)), ampoTepHBIMU TUAPOKCUIAMHE (THIPOKCHIOM ITHHKA).

B3anmoneiicTBre aMMuaka ¢ XJ0pOBOJIOPOIOM U BOJOW. AHAJIOTUYHO ISl METUIIAMHUHA.

BzaumopencTBue aMUHOKHUCIIOT C KUCIIOTAMU U IIEJI0YaMU.

JIabopaTOpHBIC OIBITHI
[Tonydenue u CBOMCTBA YIJIEKUCIIOTO rasa.
CBoiicTBa COSIHOM, CepHOIl (pa30aBICHHO) U YKCYCHON KUCIIOT.

14



B3aumopeiictBue ruapokcuna Hatpusi ¢ coisimu (cynbdatom memu (II) m xmopumom
aMMOHUS).

Pa3noxenue ruapokcuia Meau.

[Toryuenue u amdoTepHBIE CBOWCTBA THIPOKCH 1A AITFOMUHHUS.

[Tonydenue KeCcTKOM BOAbI U U3YYCHUE €€ CBOMCTB.

YcrpaneHue BpeMEHHOM U MTOCTOSIHHOM JKECTKOCTH.
[IpakTrueckue 3aHATH

ITomy4yenue XJ10pOBOAOPOAA U COISTHOM KUCIIOTHI, UX CBOKCTBA.

[Tonyyenue ammuaka, €ro CBOMCTBa.

2.12 Xumus snemenmos

S-DJIEMEHTHI

Bonopoa. JIBOMCTBEHHOE MOJO0KEHUE BOJOPOAA B MEPHOAUYECKON cucrteme. M30Tombl
Bogopoga. Tsokenas Bona. OKUCINUTEIbHBIE M BOCCTAHOBUTENBHBIE CBOMCTBA BOJOPOAA, €TO
IIOJIy4eHHUE U IpUMEHEHHUE. Poiib BOJOpoaa B )KMBOW M HEKUBOU ITPUPOLE.

Bopna. Ponb Boabl Kak cpefooOpa3yromiero BeuiecTBa KIETKH. DKOJOTHYECKUE acleKThI
BOJIOIIOJIb30BAHHUS.

Onementsl |A-rpynnel. Hlenounsle metamibsl. OOmmas xapakTepuCTHKa LIETOYHBIX Me-
TAJUIOB Ha OCHOBaHMHM noyokeHUuss B Ilepmoamueckoir cucreme osmemeHto J[. .
MenpneneeBa u crpoeHust aromoB. [losnyuenue, Qu3nueckue M XMMHUYECKHE CBOWCTBA
[IETIOYHBIX METAUIOB. KaTHOHBI MIETOYHBIX METAJUIOB KaK BayKHEHIIas xumudeckas Gopma
UX CYLIECTBOBaHMS, PETYJATHBHAs DPOJb KaTHOHOB Kallusg W HATpUs B JKMBOW KIIETKE.
[Ipupoanbie coeAMHEHNs HATPUSL U KaJIusl, UX 3HAUECHHUE.

OnemenTtsl ||A-rpynnsl. O0mmas XxapakTepuCTHKa IMIETOYHO3EMENIbHBIX METAJIOB U Mar-
HUs HA OCHOBaHUM ronoxeHus B [lepnoandeckoit cucreme anemenTos /. . Menneneesa u
cTpoeHus aromoB. Kanmbluii, ero mnomydeHue, (u3nyeckHMe M XUMHUECKHE CBOICTBa.
Baxnerime coeMHEHUs KaJIblUs, UX 3HAaYCHHE U NpuMeHeHne. Kanpuuii B npupojae, ero
OuosIornyeckas poJib.

p-DneMeHThI

AmoMuHui. XapakTepucTHKa allOMMHMSI Ha OCHOBaHUU ToJjiokeHus B [leproanueckoit
cucreme snemeHToB .M. MenneneeBa u crtpoeHusi atoma. [lomydenue, usmueckue u
XUMHUYECKHE CBOMCTBA alIOMHHMA. BakHelInne coeanmHEHHs alIOMHWHHS, WX CBOMCTBA,
3HauY€HHE U MpuMeHeHue. [IpupoHbie coOeMHEHNs aTIOMUHUSL.

VYrnepon u kpemumii. O0mas xapakTepucTUKa Ha OCHOBAaHWHU HMX mojoxkeHus B [lepuo-
nnaeckoit cucteme JI. . MenneneeBa u ctpoenust aroma. [IpocTeie BemiecTBa, 06pa3oBaH-
HBIE ATUMU deMeHTaMu. OKCHIBI U TUAPOKCHIBI YTIepoaa U KpeMHus. BaxHeimue comu
YTOJIBHOM M KpeMHUEBOM KUCIOT. CUIMKATHAS MPOMBIIIIEHHOCTD.

["anmorenst. OO0mas XxapakTEpPUCTHKA TAJIOTEHOB HA OCHOBAaHUU WX ToJjiokeHus B [lepuo-
nuueckoit cucreme aneMeHtoB . M. MenzaeneeBa u ctpoeHus atoMoB. ['anorensl — mpo-
CThI€ BEIIECTBA: CTPOCHUE MOJIEKYJ, XMMUYECKHE CBOMCTBA, MOJIYYEHHWE U TMPHUMEHEHUE.
Baxneiiiine coeMHEHMs TaJOr€HOB, UX CBOWCTBA, 3HAUEHHWE M NMPUMEHEHHE. ['ajJoreHsl B
npupoze. buonorndeckas posiab raJOreHoOB.

Xanpkorenbl. O0ImIas XapakTepUCTHKA XaJdbKOT€HOB HA OCHOBAaHWU HMX MOJIOKEHUS B
[Iepnonnueckoit cucrteme snemeHToB J[.M. MenneneeBa u cTpoeHHs] aTOMOB. XaJbKOT€HBI
— mpocThie BemecTBa. Amutotponus. CTpoeHHne MOJIEKYI aJUTOTPOITHBIX MOAU(DUKAIII 1 1X
cBoiicTBa. I[lonydeHne W MpUMEHEHHE KHCIOpOAa M Cepbl. XaJIbKOT€Hbl B MPHUPOJE, HX
OuosIornvecKas poib.

OneMmeHnThl VA-Tpynmnbl. O0mas XapakTepUCTHKA YIEMEHTOB 3TOM TPYIIbI HA OCHOBAaHUH
ux nonoxxenus B Ilepuoanueckoil cucreme snementoB . . Menneneesa u cTpoeHus aTo-
MOB. CTpoeHHE MOJIEKYJIbI a30Ta U AJUTOTPOITHBIX Moaudukaui dpocdopa, ux Gu3ndecKue
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U XUMHUYECKHUE CBOMCTBA. Bomopoanbie coenuHeHus 3eMeHTOB Y A-rpynibl. OKCHUIIBI a30Ta
u (ocdopa, cooTBETCTBYIOIMME UM KUCIOTHL. Coiu 3THX KHCIOT. CBOMCTBA KUCIOPOIHBIX
coequHeHm a3oTa u docdopa, UX 3HaUEHUE U IpUMEHeHue. A30T u (ocdop B npupoe, ux
OHoIoruYecKast polib.

OneMeHThl “A-rpynmbl. OOmas XxapaKTepuCcTUKa JIEMEHTOB 3TOW TPYIITBI HA OCHOBAHUH
ux nojoxenusa B Ilepuogmueckoit cucreme anemeHtoB J[. M. MeHnneneeBa u CcTpoeHUs
aToMOB. Yruiepoa u ero ayorpornus. CBONCTBA aJUIOTPOIHBIX MOAU(PHUKAIUIN yTiaepoaa, ux
3HaueHHe U npuMeHeHue. OKCUAbl U THAPOKCHUJIBI YIiepoda U KPEMHUsS, UX XUMHUYECKHE
cBoiictBa. Conu yroJbHOM M KPEMHUEBBIX KHCIOT, UX 3HaueHHE U npuMeHeHue. [Ipupo-
n000pa3yromiast pojb yriaepoja JJis )KUBOU U KPEMHHUSI 111 HEXKUBOW IPUPOJIBI.

d-DnemenTHI

Ocobennoctu crpoenusi atromoB d-anmementoB (II-YIIB-rpymm). Meab, HHUHK, XpOM,
KeIe30, MapraHel] Kak MpOCThIe BEUIeCTBA, X (PU3NYECKHE W XUMHUYECKHe CcBoicTBa. Ha-
XOKJICHUE 3THX METAJUIOB B IPUPOJIE, UX MOJydeHHe U 3HadeHue. Coequnenus 0-31eMEHTOB
C Pa3JINYHBIMU CTEIECHSIMU OKHUCIICHMS. XapaKTep OKCUIOB U TMAPOKCHIOB 3THX 3JIEMEHTOB
B 3aBUCHMOCTH OT CTEIIEHH OKHUCIICHHS METaJlja.

JlemoHCTpanuu

Konnexkuuu mpocThiX BemiecTB, 00pa30BaHHBIX AJIEMEHTAMHU PA3IMYHBIX SJIEKTPOHHBIX
CEMEHCTB.

Komnexnnyu MUHEpanoB ¥ TOPHBIX MOPOJ.

[Tomyuenue anaoTPONHBIX MoAUDUKAIHHI KHCIOpoaa, cephl, hocdopa.

XUMHYECKHE CBOMCTBA BOIOPOIA, KUCIOPOa, cepbl, (hocdopa, TatoreHos, yrieposa.

Okcuabl cepwl, a3oTa, yriaepoja, »Kejie3a, Mapraiia, MeAu C pa3jJudyHbIMU CTEIEHSIMU
OKHCIICHHS, NX CBOMCTBA.

I'mapokcuipl cepel, Xpoma, Maprasua, keies3a, MeJid, alFOMUHHS U IUHKA, UX I0JIyYEHUE
Y XMMHYECKHE CBOMCTBA.

JIaGopaTopHbI€ OIBITHI

N3yuenune CBOMCTB MIPOCTHIX BEUIECTB U COCIMHEHHM S-3JIEMEHTOB.

M3yyeHue CBOMCTB MIPOCTHIX BEUIECTB U COCIUHEHUN P-JIEMEHTOB.

M3y4yeHue CBOWCTB MPOCTHIX BEHICCTB M COSMHEHUH (-371eMEHTOB.

[IpakTrueckue 3aHATHS
ITonmy4yenue TuIpOKCHUI0B ATFOMUHHUS U IMHKA; UCCIEA0BAHUE UX CBOWCTB.
[Tony4yeHue u uccie0BaHUE CBOMCTB OKCHJIOB CEpBI, yriepoaa, hocdopa.

2.13Xumus 6 srcuznu obwecmsa

XUMUS ¥ TPOU3BOACTBO. XUMHUYECKAS] MPOMBIIUIEHHOCTh U XUMUYECKHE TEXHOJIOTHH.
ColIpbe UIsi XUMUYECKON MPOMBIIUIEHHOCTU. Bo/la B XMMUYECKOH MPOMBILUIEHHOCTH. JHEp-
rus JUIsi XUMHYECKOro MPOM3BOACTBA. HaydHble MPUHIMIBI XMMHUYECKOTO MPOM3BOJICTBA.
3ammMTa OKpyKarouleil cpeibl U oXpaHa TpyAa MPU XUMUYECKOM Mpou3BoACTBE. OCHOBHBIE
CTaJIMd XUMHUYECKOTr0 Mpon3BocTBa. CpaBHEHHE MTPOU3BOACTBA aMMHUAKa U METAHOJIA.

XUMHUs B CEIIbCKOM XO35MCTBE. XHMU3alUs CENbCKOIO XO34MCTBA U €€ HalpaBJICHUS.
Pacrenns u mouBa, MOYBEHHBIN MOTJIOMIAONINI KOMIUIEKC. Y 00OpeHUsT U MX KiaccuduKa-
1ust. XMMUYECKHE CPEJICTBA 3allUThl pacTeHui. OTpULIaTeNbHbIE MOCIEACTBUS IPUMEHEHUS
MEeCTULIUIOB U O0ph0a ¢ HUMU. XUMU3AIHs )KUBOTHOBOJICTBA.

XuMus 1 9KOJoTUsl. XUMHYECKOe 3arpsi3HeHUe OKpyxkarolen cpeapl. Oxpana ruapocde-
pBl OT XMMHYECKOro 3arpsi3HeHHs. OXpaHa MOYBBI OT XMMHUYECKOro 3arpsizHeHus. OxpaHa
aTMocdepsl OT XMMUYECKOro 3arps3Henus. Oxpana ¢uopsl u ¢GayHbl OT XMMUYECKOTO 3a-
IpsI3HEHUs. BUOTEXHOIOTUS ¥ TeHHAs] HHXKEHEPHS.

XuMHUs U MOBCEAHEBHAs KW3Hb 4yelioBeKa. /[omamHss anreka. Morwomuye U 4UCTALINE
cpenctBa. Cpezncta 60pbObI ¢ OBITOBEIMH HaceKOMbIMU. CpecTBa JIMYHOM TMTHEHBI U KOC-
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METHKH. XMMHUS U MUIa. MapKUPOBKHU yNAaKOBOK MUILEBbIX U TUTHEHUYECKUX MPOTYKTOB U
YMEHHE UX YUTaTh. DKOJIOTUS KWINIIA. XUMHUS U TE€HETUKA YEJIOBEKA.
JeMoHcTpaunmn
Mogenu pou3BOACTBA CEPHOM KUCIOTHI U AMMHAKA.
Konneknus ynoOpeHuit 1 NeCTUIUIOB.
OO6pa3ipl cpeAcTB OBITOBOI XUMHHU U JIEKAPCTBEHHBIX MTPETAapaTOB.
[IpakTryeckue 3aHATUSA
O3HakOMJICHHE C KOJUIEKIIUEH YA0OPEHHIA U TIECTUIIHIIOB.
O3HakomiieHHE ¢ 00pa3lamMu CPeICTB OBITOBOM XUMHUH U JIEKAPCTBEHHBIX MPETAPaTOB.

2. Oprannyeckasi XuMust
1.1 Ilpeomem opeanuueckoi xumuu. Teopuss cmpoeruss OpeaHU4ecKux coeoOuHeHull

[Tpeamer oprannueckoit xumuu. [loHaTHE 00 OPraHMYECKOM BELIECTBE M OPraHUYECKOMH
xumun. KpaTkuii O4epk HMCTOpUM DPa3BUTHS OPraHMYECKOW XUMUU. Burammsm u ero
kpyuieHre. OcoOEHHOCTH CTpPOEHHsI OpraHWYecKux coennHeHui. Kpyrosopor yriepoaa B
HIPUPOJIE.

Teopuss crtpoeHus opranudeckux coenuHennii A. M. byrtnepoBa. Ilpennocsuiku
co3/1aHus Teopuu cTpoeHus. OCHOBHbBIE IOJIOKEHUsI Teopuu crpoeHus A. M. Bbytieposa.
XUMHUECKOE CTPOSHHE M CBOWCTBAa OpraHWYeckux BemiecTB. [loHsTHE 00 W30MEpHH.
CrnocoOsl 0TOOpal7>keHust CTpOeHUsT MOJEKYIbI ((hOpMYIbI, MOJENN). 3HaYUeHHE Teopuu A.
M. bytnepoBa 115 pa3BUTHS OPTaHUYECKON XUMUHU U XUMUYECKHUX IPOTHO30B.

Crpoenne aToMa yriepoaa. JJIeKTPOHHOE 00JaKo U opOUTallb, S- U p-OpOUTaIu. DIeK-
TPOHHBIE U AJIEKTPOHHO-Tpaduyeckue GopmMyibl aToMa yriepoaa B OCHOBHOM M BO30YX-
JI€HHOM cocTosiHUsX. KoBaneHTHas XMMudeckas CBs3b U €€ Kiaccu(ukauus 1o crnocoly
MepeKphIBaHus opOuTasnei (ct- u m-cBsa3u). [loHsTue rubpummsanuu. Paznuuxbie THIIBI
ruOpuau3any U popma aTOMHBIX OpOHTajel, B3aMMHOE OTTAJIKMBaHWE THOPUIHBIX OpOU-
Tajel M UX paclookKeHHE B MPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3Hepruu. ['eo-
METpHUSI MOJIEKYJ BEIECTB, 0Opa30BaHHBIX aTOMaMH YIJIEpPO/Aa B Pa3IMYHBIX COCTOSHUSIX
rUOpUAN3AIIIH.

1.2 Knaccuguxayua opeanuueckux coeounenuti. Kinaccudukauus opraHMuecKux
BELIECTB B 3aBUCHUMOCTH OT CTpPO€HHs yriaepoiaHod uemnu. Ilonstue QyHKUIMOHAIBHOMN
rpynmsl. Kinaccugukarus opraHMuecKiX BEIIeCTB 10 TUITY () YHKIIMOHAIBHOW TPYIIIHL.

1.3 Ocnoswi Homenknamypuvl opeanuveckux eeujecme. TpuBUaNbHBIC Ha3BaHWs. Parmo-
HaJIbHAs HOMEHKJaTypa Kak mpezmectBeHHuia HomeHknatypsl IUPAC. Howmenkiatypa
IUPAC: mpuHOMnel 00pa3oBaHHs Ha3BaHWH, CTapIIMHCTBO (PYHKIMOHAIBHBIX TPYII, UX
o0o3HaueHue B npepukcax u cyPpdurcax Ha3BaHUH OPraHUUYECKUX BELIECTB.

1.4 Tunvr xumuueckux ceszeli 6 Op2aHUYECKUX COCOUHEHUAX U Cnocobbl Ux paspvied.
Knaccugukanuss KOBaJeHTHBIX CBSI3€M MO AJIEKTPOOTPHIIATEIILHOCTU CBSI3aHHBIX aTOMOB,
croco0y mepekphIBaHMs OpOuTasiel, KpaTHOCTH, MEXaHU3My 00pa3oBaHus. CBs3b MPUPOIBI
XUMUYECKOH CBSA3M C THIIOM KPHCTANIMYECKOM PEIIETKH BEIIeCTBA M €ro (pM3NYEeCKHUMU
cBoiicTBaMH. Pa3pblB XMMHYECKOW CBsI3W KaK IMpOIecC, 0OpaTHBIN ee oOpazoBaHHio. [0-
MOJIUTHYECKUI U TeTepOIUTUUYECKUN pa3pbIBbl CBSI3€H, UX COIMOCTABJIEHUE C OOMEHHBIM M
JIOHOPHO-aKIENTOPHBIM MexaHu3MaMu ux oOpas3oBaHus. [loHsTHEe cBOOOAHOrO pajaukana,
HYKJICO(DUIBHON 1 ANEKTPOPUIBHON YaCTUIBL.

1.5 Knaccugurayus peaxyuii ¢ opeanuuecxkou xumuu. [IoHATHE O THUTIaX U MEXaHU3MaX
peaknmii B opranuueckoi xumuu. CyOctpat m pearent. Knaccudukauums peaxiuii mo
U3MEHEHHMI0O B CTpPYKType cyOcTpara (IpUCOEIUHEHHE, OTIIEIUIEHHE, 3aMelieHHe, H30-
Mepu3alusl) ¥ TUITy peareHTa (paaukaibHble, HyKJIeO(QHIbHbIE, JIEKTpopHIbHbIe). Peakuun
npucoeauHeHus (A, Ag), snumunupoBanus (E), 3amemenus (Sg, Sy, Sg), H30Mepu3anuu.
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PasHoBugHOCTM  peakumid  KaXAOro TUNA: TUAPUPOBAHHE M JETUIPUPOBAHUE,
TaJIOTCHUPOBAHUE W  JICTAJIOTCHUPOBAHHWE, THUIApaTalus ¢ JAerujparaiusi, TUAPO-
TaJIOT€HUPOBAHUE M JIETUAPOTAIOT€HUPOBAHKE, MOJIMMEPHU3alUs U IOJIUKOHJICHCALNS,
neperpynnupoBka. OcoOEHHOCTH OKHCIHMTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUii B opra-
HUYECKOW XUMUHU.
CoBpeMeHHbIE TPEICTABICHUS O XUMUYECKOM CTPOECHUU OPraHUYECKHUX BEIECTB.
OcHOBHBIE HampaBjeHUsS pa3BUTUs Teopuu cTpoenus A.M.bytiepoBa. M3omepusi opra-
HUYECKHX BEIIECTB U €€ BUAbl. CTpyKTypHass H30MEpHs: MEXKKIACCOBas, YrIepOIHOTO
CKeJeTa, MOJIOKEHUS KpaTHOM cBsi3u W (yHKUMOHaNbHOUM rpynmel. [IpocTtpancTBeHHas
M30Mepus: reomMeTpuueckass M onruueckas. [loHaTHe acMMMeETpUuYecKOoro IeHTpa. buo-
JIOTUYECKOE 3HAYEHUE ONTUYECKOW M30Mepuu. B3anMHOe BIMsSHHE aTOMOB B MOJIEKYJIax
OpPraHUYECKUX BEIIECTB. DICKTPOHHBIC I3 (HEKTH aTOMOB M AaTOMHBIX TPYIIT B OPTaHUYECKHUX
Moniekynax. WHAYKIMOHHBIM  2(QQeKT, TMOJOXKUTENbHBII U  OTPULATENbHBIN, €ro
ocobeHHOCTH. Me3omepHbIit 3pdekT (3 dexT conpsreHus), ero 0COOCHHOCTH.
JlemoHcTpamuu

Komneknuu opraHudecKkux BEHIECTB (B TOM YHUCJE JIEKAPCTBEHHBIX MpENapaToB, Kpa-
cUTelnel), MaTepraioB (MPUPOTHBIX U CHHTETUYECKUX KaydyKOB, MJIACTMAcC U BOJIOKOH) U
W3IeNUN U3 HUX (HUTEH, TKaHEeH, OT/IEJIOUYHBIX MaTepUaJIOB).

Monenu monexyn CHa, CoHa, CoHp, CeHg, CH3OH — mapocrep:kHeBbie U 00BEMHBIE.
Mopenu OTTalKUBaHUs THOPUIHBIX OPOUTANICH C TOMOIIBIO BO3IYIIHBIX IIAPOB.

B3auMopeiicTBue HaTpusi ¢ 3TAHOJIOM M OTCYTCTBUE B3aUMOJEUCTBHUS C JTUATUIOBBIM
aupom.

OnbIThI, MOATBEPXKAAIOIINE HAMUYUE (YHKIIMOHAIBHBIX TPYII y COSAMHEHUN pa3iuny-
HBIX KJIACCOB.
JIaGopaTopHBIii OTBIT

N3rorosnenune Mmoaeneit MOJIEKYJ —IIPEICTABUTENICH Pa3IMUYHbBIX KIACCOB OPTaHUYECKUX
COCIMHEHUM.
[IpakTrueckue 3aHATHS.

OO6Hapy>xeHue yriepo/ia ¥ BOJIOpOAa B OpraHMYeCKOM COCTUHEHHUH.

OGHapyxenue rajoreHoB (mpoda beinpiireitna).

1.6 Ilpeodenvhvie yenes000pooul

I'omouiornueckuii psia ajnkanoB. [Tonarue o0 yrineBogopogax. OCOOEHHOCTH CTPOEHUS
MpeiebHBIX YIIIEBOJAOPOJOB. AJKaHbI KaK MPEACTABUTENN PEIEIbHBIX YTIEBOIOPO/IOB.
ONEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJbl METaHa M JAPYTUX ajlkaHoB. ['o-
MOJIOTUYECKUN psAn U u3oMepusi napadguHoB. HopmaiibHOe M pa3BETBIEHHOE CTPOEHHUE
yraepogHon uenu. HoMmMeHkiaTypa ajlkaHOB M aJKMIIBHBIX 3aMecturened. Pusznueckue
CBOICTBa aJKaHOB. AJIKaHbI B IPUPO/IE.

XvMHYecKHe CBOWMCTBA aiakaHOB. Peakium Sg-tuma: ramorenupoBanue (padotsr H.H.
CemenoBa), HutpoBanue 1o KonoBasoBy. MexaHH3M peakIUy XJOPUPOBAaHUS aJIKaHOB.
Peakuum nerunpupoBaHus, TOpEHUsS, KAaTAIUTUYECKOTO OKUCIEHMS alkaHOB. KpekuHr
QJIKAHOB, pAa3JINYHbIE BHJBl KPEKWHIa, NPUMEHEHHE B MNPOMBINUICHHOCTH. [Inpomms wu
KOHBEPCHs METaHA, U30MEPU3ALUs aJIKAHOB.

[Ipumenenre u cnocoObl Moiy4yeHHs! ajakaHoB. OOsacTu mpuMeHeHHs ankaHoB. IIpo-
MBIIUIEHHBIE CIIOCOOBI TOJIYyYEHHs] aJKaHOB: MOJY4YeHHE M3 TNPUPOJHBIX HCTOYHHKOB,
KPEKUHTI' TMapa(HHOB, IMOJIyYeHHE CHHTETHYECKOro OeH3WHa, razuukauus yris, THAPHU-
poBanue ankaHoB. JlabopaTopHble crOCOOBI MOJYYEHHUsl alKaHOB: CHUHTE3 Biopua, mekap-
OOKCHJIMPOBAaHKE, THAPOIN3 KapOuaa alFOMUHUS.

[Muknoankanel. ['oMonormueckuid psii U HOMEHKJIATypa IUKIOATKAHOB, WX 0OOIIas
¢dopmyna. [lonsTHe 0 HampspkeHMM LUKIA. M30MepHus LMKIOATKAaHOB: MEXKIIAccoBas,
YIJIEPOAHOTO CKeneTa, reomerpuyeckas. [lonydenne u (usndeckne CBOWCTBA LUKJIOANKA-
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HOB. XMMHYECKHE CBOMCTBA IUKIOAIKAaHOB. Crieriuprka CBONCTB IMHUKIOAIKAHOB C MaJIbIM
pa3MepoM IukIia. Peakiuu nprucoeIuHeHrs U PaJNKaIbHOTO 3aMEILICHHUS.
JeMoHcTpaunmn

Monenu MOJIEKyJT METaHa, APYTUX alIKAaHOB, PA3IMIHBIX KOHPOPMAITH IIUKIIOTeKCaHa.

PactBopenue napadrna B OeH3UHE U UCMIAPEHUE PACTBOPUTENS U3 CMECH.

[TnaBnenue napaduHa U €ro OTHOILICHUE K BOJE (PACTBOPUMOCTD, TUIOTHOCTh, CMauyuBa-
HUE).

Paznenenue cmecu 6EH3MH — BOJIA C TOMOIIBIO JCITUTEIBHON BOPOHKH.

['openue MeraHa, nponaH-OyTaHOBOW cMecH, mapaduHa B YCIOBUAX U30BITKA U HEAO-
CTaTKa KHCJIOpoa.

B3pbIB cMecHu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccTranoBieHre OKCHJIOB TSDKEIBIX METAJUIOB TTapauHOM.

OTHollIeHUE IIUKIIOTeKcaHa K OPOMHOI BOJIe ¥ pacTBOPY MEpMaHraHaTa KaJus.
JlaGopaTopHBIE OIBITHI

N3roroBienune Moieaeil MOJIEKYJl aJIKaHOB U TaJIOT€HAJIKAHOB.

W3roroBnenne mapaguHUPOBAaHHONW OyMaru, UCIBITAHHE €€ CBOMCTB: OTHOIICHHS K BOJIC
U KUPAM.

OOGHapyKeHue BOJIbI, CaXK, YTIICKUCIOTO Ta3a B MPOIYKTaX TOPEHUS CBEYH.

O3HaKOMJIEHHE CO CBOWMCTBAMHU TBEPbIX Mapa(UHOB: IUJIABICHUEM, PACTBOPHUMOCTHIO B
BOJIE M OPraHMYECKUX PACTBOPUTEISAX, XUMHUYECKOW HHEPTHOCTHIO (OTCYTCTBHEM B3au-
MOJIeHCTBUA ¢ OPOMHOI BOJOM, pacTBOpaMy NEpMaHTraHaTa Kajus, THAPOKCUAA HATpusi U
CEPHOU KUCJIOTHI).
[IpakTuueckas pabora

[TomyyeHue MeTaHa M M3y4E€HHE €r0 CBOWMCTB: TOPEHHUS, OTHOIICHHS K OPOMHOM BOJE U
pacTBOpy MepMaHraHaTa Kajusl.

1.7 Dmunenosvie u ouenoswvie yenes00opoovl

I"'oMosornyeckuil psii aKEHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
STUJIEHA W alIkeHOB. ['oMosorudeckuii psaa u obmas dopmysa aakeHoB. M3zomepus stuiie-
HOBBIX YIJIEBOJAOPOJOB: MEKKIIACCOBAsl, YIIIEPOJHOTO CKEJIETa, MOJIOKEHHsI KPaTHOM CBsI3H,
reoMmerpuueckas. OcoOEHHOCTH HOMEHKJIATYpbl STUJIEHOBBIX YIJIEBOJIOPOAOB, Ha3BaHMS
BOKHEHIINX paguKanoB. PU3NYECKUE CBOWCTBA AJIKEHOB.

XYMHYECKHE CBOMCTBA AKEHOB. DJIEKTPOMUIBHBIA XapaKTep pPEaKiHil, CKIOHHOCTh K
peakuusM NMPUCOEAUHEHUs, OKUCIECHMs, nonuMepusanuu. IIpaBuno MapkoBHUKOBA U €ro
ANEKTPOHHOE  oOocHOBaHMe. Peakuuu  rajgoreHMpoBaHMs, THAPOTaJIOreHUPOBAHUS,
rUJpaTauy, TuapupoBanus. Mexanusm Ag-peakuuid. [loHsTHEe 0 peakuusx MmoauMepu3a-
uuu. ['openue ankeHoB. Peakium oOkuciIeHHS B MATKUX M JKECTKUX YCIIOBUSX. Peakums
Barnepa u ee 3HaueHue A OOHApPYXEHHMsS HENPEIENbHBIX YIJIEBOJOPOJOB, MOIyUYECHHUS
TJIMKOJICH.

[TpumeHeHne U criocoObl MOMYUYEeHUsI aJKEHOB. VcIonb30BaHHE BBICOKON PEaKIIMOHHOM
CIIOCOOHOCTH AaJIKEHOB B XHMHYECKOW MPOMBINLIEHHOCTH. [IpuMeHeHue 3TuiaeHa U mIpo-
nwieHa. [IpoMbllluleHHBIE CIOCOOBI MOJYYeHHs AIKEHOB. Peakiuu OeruapupoBaHUS U
KpEKHHTa ajikeHoB. JlabopaTopHble cClIOCOObI MOTYYEHHS! aJTKEHOB.

Aaxanmenbl. [lonaTne n kinaccupuKanus TUSHOBBIX YIJIEBOJOPOJOB IO B3aMMHOMY
pPacroJIO)KEHUIO  KpaTHBIX CBsi3ell B Mosekyiae. (OCOOEHHOCTH  3JEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS COINPSDKEHHBIX AUEHOB. [IoHATHE O M-3IEKTPOHHON CHCTEME.
Homenkmatypa aueHOBBIX — yriaeBoaoponoB. (OCOOEHHOCTH  XMMHYECKHX  CBOWCTB
CONPSDKEHHBIX JUEHOB KaK CJEACTBUE MX DJIEKTPOHHOro crpoeHus. Peakmuu 1,4-
npucoenuHenus.  [lomumepusanmss  nueHoB.  CrnocoObl  NHOJIY4EHUS  JIMEHOBBIX
yrieBoaopoaoB: padbotsl C.B.Jlebenena, nerupupoBaHue alKaHoOB.

OcHOBHbIEC IOHATHSI XUMHH BbICOKOMOJIEKYJISIPHBIX COeIMHEHMIT (Ha MpUMepe Npo-
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AYKTOB MOJMMEPHU3ALUH AJTKEHOB, AJIKAAUECHOB U X raJIOreHIPOU3BOAHBIX). MoHOMED,
IIOJINMEP, PeaKLMsl NOJUMEPU3ALINM, CTETIEHb MOJIMMEPU3ALNN, CTPYKTYPHOE 3BE€HO. THIIbI
MOJIMMEPHBIX LIETIECH: JUHEIHbIEe, pa3BETBICHHbIE, clIUThIe. [IoHATHE O cTepeoperysspHbIX
nosnMepax. lloaumepsl TepmolzacTUYHbBIE W TepMopeakTuBHble. [lpencraBineHue o
mIacTMaccax M snacroMmepax. [{oam3THiIeH BBICOKOTO M HU3KOI'O JaBJE€HUS, €r0 CBOWCTBA U
npuMeHenue. Karammsaropsl [lurnepa — Harra. IlonmunponuineH, ero NpuUMEHEHHE U
cBoiicTBa. [anorencogepxaiire moiauMmepsl: TeduioH, nmoiuBUHUIXIopuA. Kayuyku Hary-
panbHbIl U cuHTeTHYeckune. ComonmuMepsl (0yTaaTueHCTHPOIBHBIN KaydyK). Bynkanu3zamus
Kay4yKa, pe3uHa 1 S00HUT.
JlemoHCTpanuu

Mopenu MONEeKyI CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX U30MEPOB aJIKEHOB U AJIKAJIUEHOB.
Komnexnus «Kaydyk u pesuHay.

Jenonumepusanus kayuyka. CryieHue MIEUYHOTO COKa KaydyKOHOCOB (MOJoYasi, OJy-
BAHUYMKOB, PUKYyCa).
JIaGopaTopHbIEe OMBITHI

OO6HapyxeHue HeNpeesIbHbIX COEIMHEHUI B KEPOCUHE, CKUITUIAPE.

OznakomieHue ¢ o0pa3amMu MOJUAITUIICHA U TTOJUITPOIUIICHA.

PacrioznaBanue o0pas3oB ajJKaHOB U aJIKEHOB.
[IpakTHueckue 3aHATH

[Tonydenue sTuneHa aeruapaTalueil STUIOBOTO CIUPTA.

BzaumopeiicTBue sTusieHa ¢ OpoMHON BOIOM, paCTBOPOM MEepMaHraHaTa Kajusl.

CpaBHeHHE IUIaMEHU JTUJIEHA C IJIaMEHEM IIPEAEIbHBIX YIVIEBOJAOPOJIOB (METaHa,
MpornaH-0yTaHOBOM cMecH).

1.8 Ayemunenosvie yene6000poovl

T'omonornuecknii psx  aJKHHOB. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
alleTWIeHa W JPYruxX aJKUHOB. ['oMosormueckuit psj U obmas ¢Gopmyna alKHHOB.
HomMmeHkiiatypa aneTnieHOBBIX YIJIeBOAOPONOB. M3oMepus MexXKiaaccoBas, YIJIEPOAHOTO
CKEJIeTa, MOJI0KEHHS KPATHOM CBS3H.

XuMHYecKHe CBOMCTBA W NpUMeHeHHe AaJKHHOB. OCOOEHHOCTH  peaKIHii
MIPUCOEAVHEHNS 10 TPOMHOM YIiIepoA-yriieponHoil cBsizu. Peaknus Kyueposa. IIpasuiio
MapKkoBHHKOBA TPUMEHUTEIBHO K aneTrwieHaM. [loABMKHOCTH aroma BOAOpoOAa
(kucnoTHbIe cBOMCTBA adKuHOB). OkuciaeHue ankuHoB. Peaknus 3enunckoro. [Ipumenenue
AlETUIICHOBBIX yrieBo0poaoB. IlonmBuHMnanerar.

IMonyyenne anxkuHoB. IlonydyeHue aneTusieHa MUPOJIM30M METaHa U KapOUIHBIM METO-
JIOM.

JlemoHCTpanuu

Mopnenn MOJEKyJIbI alleTUIIEHA U IPYTUX AIKUHOB.

[Tonydyenue auerwieHa U3 KapOuja KajblMs, O3HAKOMJIEHHE ¢ (U3UYECKUMHU U XUMHU-
YECKHMH CBOMCTBAMHM AllETUJIEHA: PACTBOPUMOCTBIO B BOJIE, TOPEHHEM, B3aUMOJICHCTBUEM C
OpOMHOI1 BO/10i, pacTBOpOM NepMaHraHara kKaiaus, coiasimu meau (1) u cepebpa.
JlaGopaTopHBIi OTBIT

W3rorosieHne Moaeae MOJIEKYJ AIKHHOB, UX U30MEPOB.

1.9 Apomamuuecxue y2ne6000poout

I'omoJsiornyeckuii psix apeHoB. beH30i Kak NpencTaBuUTelNb apeHOB. PasButue mnpen-
CTaBJIeHUH O cTpoeHuu Oenszona. COBpeMEHHbIE MPEACTaBICHUS 00 3JIEKTPOHHOM M TMpO-
CTPaHCTBEHHOM CTpoeHHH OeHzosa. OOpa3oBaHHE apOMATHUYECKOW M-CHCTEMBI. I'omonoru
OcH30/1a, UX HOMEHKJIaTrypa, oomas (opmyna. HomeHnknatypa mjis QuU3aMeIICHHBIX IMPO-
U3BOAHBIX O€H30/1a: opmo-, mema-, Tapa-pacnojoxeHue 3amectuteneid. dusznueckue
CBOICTBA apEHOB.
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XuMn4yeckue cBoiicTBa apeHoB. [Ipumepbl peaknmii 37aeKTpOGUILHOTO 3aMEIICHHUS:
raJIOTeHUPOBaHUS, aNKWwinpoBaHus (karamuszaropel @punenss — Kpadrca), HUTpoBaHuUs,
cyiabbupoBaHud. Peakuuu rufpupoBaHUs U MPUCOECTUHEHHS xyopa K Oenzomy. Ocoben-
HOCTH XHMHUYECKHX CBOHCTB TOMOJIOTOB Oc¢H30Ja. B3anMHOE BIHSHHE aTOMOB Ha MPUMEpPE
roMoJIoroB apeHoB. OpHeHTaIus B peakiusaX 3JIeKTpoduabHoro 3amerienus. OpueHTanTsl |
u Il pona.

I[IpumeHenne u mojgdydyeHue apeHoB. [IpupogHble HUCTOYHHKH apOMATHUYECKUX
YTJIEBOAOPOIOB. ApOMaTH3AIMS ATKAHOB M LIUKIIOATKAHOB. AJIKWIMPOBAaHUE OCH307Ia.
JeMoHcTpauuun

[lapocTepxkHEBbIE M 0OBEMHBIE MOICTH MOJIEKYJT OEH30J1a M €T0 TOMOJIOTOB.

Pa3nenenuie cMecu 6€H301 — BOJIa C MOMOIIBIO JEIUTEIHLHON BOPOHKHU.

PactBopsiromias ciocoOHOCTh OeH30J71a (PKCTPAKINS OPTaHMYECKHX W HEOPTaHUYEeCKHX
BelIeCTB OEH30JIOM M3 BOJHOTO pacTBopa Hoida, KpacuTelnell; pacTBOpeHue B OeH30ie Be-
IIECTB, TPYAHOPACTBOPUMBIX B BOJI€ (CEpbl, OEH30MHOM KUCIIOTHI).

I'openune 6eH3omna.

OtHomieHnue 6eH30i1a K OpOMHOM BOJIE, paCTBOPY IMEpMaHraHaTa Kaus.

[Toryuenue HUTpOOEH307a.

O3znakomiieHHE C (PU3MYECKUMH CBOMCTBAMHU apOMATHUECKUX YTIIEBOJOPOJIOB C HC-
noJyib3oBaHueM pactBoputens «ConbBeHT». M3roToBieHne U UCHOIb30BaHUE MPOCTEHILEro
npubopa it Xxpomatorpaduu.

[Toyuenue OeHzona aekapOOKcHIMpoBaHHEM OeH30MHOUM kucioThl. [lomyuenue u pac-
CJIO€HUE AMYJIbCUHU OeH3osia ¢ Boaou. OTHomeHne OeH3ojia K OpPOMHON BOJE W PacTBOPY
MepMaHraHaTa Kajus.

1.10 Ilpupoonvie ucmoynuku y2ne8000po0os

HedrTs. Haxoxzaenue B nmpupone, coctaB U gusnyeckue cBoiictBa HepTu. TormmmBHO-
sHepreruyeckoe 3HayeHue Hedtu. IlpomblieHHas mepepaboTka HedTu. Pextuduxanms
He(TH, OCHOBHBIE (PAKIMHU €€ pa3/eieHUs, UX HCIoNb3oBaHue. BropuuHas nepepaboTka
HedTenpoaykToB. PekTudukanus Ma3yra npd yMeHbIIEHHOM aaBieHMH. KpekuHr Hedrte-
NpoayKToB. Pa3nuunbie Buasl KpekuHra, padotsl B. T'. Illyxosa. M3oMmepu3zanus ankaHoB.
ANKUIUpOBaHUE HETpeNeNIbHBIX YrieBoAopoaoB. Pudopmunr Hedrenpoaykros. KauectBo
aBTOMOOMJIBHOTO TOILIMBAa. OKTaHOBOE YHUCIIO.

IIpuponubiii ¥ momyTHbIii He(TAHOW ra3pl. CpaBHEHHE coOcTaBa NPUPOJHOTO U
MOMYTHOTO ra30B, UX MPAKTHYECKOE HCIOIb30BaHUE.

Kamennbiii yronb. OCHOBHbIE HaIlpaBJIEHHs MCIOJIb30BaHUS KaMeHHOro yris. Kokco-
BaHHWE KaMEHHOTrO YIJsi, BaKHEHIIME MPOIYKTHl 3TOr0 Mpolecca: KOKC, KAMEHHOYTOJIbHAs
cMoJ1a, HaJcMoJbHas Boaa. CoeMHEHNs, BbIIEIEMbIE U3 KAMEHHOYTOJIbHON cModbl. 11Ipo-
IYKTBI, IOJTy4aeMble U3 HaJICMOJIbHON BOJIBI.

DKOJIOTMYeCKHe acleKThl MO0OBIYM, MepepadOTKU M HCIOJIb30BaHUS TOPIOYMX HCKOIae-
MBIX.

JlemoHCTpanuu

Komneknus «[IpupoaHbie HICTOYHUKH YTIIEBOJOPOIOBY.

CpaBHeHHE Mpo1IecCOB TOPEeHUst HePTU U MPUPOTHOTO Ta3a.

O6pa3oBanue He(PTIHON IIEHKH HA TTOBEPXHOCTH BOIBI.

Kartanutnueckuit kpekuHr napaduna (Wi KepocHHa).

JlaGopaTOpHBIE OTBITHI

Onpenenenue HaTMUKS HETIPEAEIbHBIX YIIIEBOIOPOIOB B OCH3UHE U KEPOCHHE.

PactBopuMOCTh pa3zanvHbIX HEPTEMPOAYKTOB (OCH3UHA, KEPOCHHA, AU3EIHLHOTO TOIUINBA,
BaseJMHa, MapauHa) ApYT B Apyre.
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1.11 T'uopoxcunvrovle coeounenus

Crpoenne n kinaccupukanus cnupros. Kinaccupukanus ciuproB 10 TUIY YIJIEBOAO-
POJIHOTO pajuKalla, YUCIly TMAPOKCHWIBHBIX T'PYNIl U THUILy aToMma yriepoja, CBSI3aHHOIO C
TMAPOKCWIBHOM TI'PYNIIOW. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE TI'MAPOKCHIIBHON
rpymnmsl. BiusHue cTpoeHHs CIHUPTOB HA MX (PU3MUECKUE CBOMCTBA. MEXMOIEKyspHas
BOZOPOJHAs CBA3b. [ OMOJIOrMUeCKUi Psifi MPEAEIbHBIX OJHOATOMHBIX CIUPTOB. M30Mmepus n
HOMEHKJIATypa aJIkaHOJIOB, MX 00Ias hopmya.

XuMHYecKHe CBOMCTBa aJIKaHOJIOB. PeaklnoHHas CIOCOOHOCTh MpeenbHbIX
OJIHOATOMHBIX CcIHUpPTOB. CpaBHEHME KHUCIOTHO-OCHOBHBIX CBOMCTB OpraHM4eCKHX U
HEOPraHMYeCKUX COeMHEeHNH, coaepxammx OH-rpynmy: KUciao0T, OCHOBaHUH, aM()OTEPHBIX
coeHeHul (Bobl, cIUpTOB). Peakiuy, moATBep)KJatoIe KUCIOTHBIE CBOMCTBA CIIMPTOB.
Peakuuu 3amenieHyst TMIAPOKCUIBHOM Ipynmnbl. MexMoeKyIsspHas Jeruiparanus CupTos,
yciaoBus oOpa3oBaHusl MNpocThix 3¢dupoB. CroxHble 3GUPbl HEOPraHUYECKUX U
OPraHMYECKUX KHUCJIOT, peakiuuu sTtepupukanuu. OKUCIEHHME U OKHUCIUTEIbHOE
JNETUIPUPOBAHUE CIIUPTOB.

Cnoco0bl moJsiyyeHMsi COMPTOB. ['Maponu3 rajoreHaikaHoB. ['muapaTtanus aakeHOB,
yCJIOBHUS ee MpoBezieHus. BoccTaHOBIeHNE KapOOHMIIBHBIX COEIMHEHHH.

OtaenbHbIe NPeICTABUTEIH AJIKAHOJI0B. METaHOoI, €ro MPOMBIIIJIEHHOE MTOTYYeHUE U
IIPUMEHEHHE B NPOMBILUIEHHOCTH. buonoruuyeckoe aedictBue meraHona. Crneunpuyeckue
CTIOCOOBI OTYYEHHUS ITUIOBOTO cupTa. GU3NOIOTHUECKOe ACWCTBUE STAaHOA.

Mmuoroaromusbie ciupThl. M30MepHs 1 HOMEHKIIaTypa IPEICTaBUTENIEH IBYX- U TPEX-
aTOMHBIX cUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX CIIMPTOB, UX Kaye-
CTBEHHOE OOHapyskeHue. OT/enbHbIe PEICTABUTENN: ITUICHIIUKOb, TIULIEPHH, CIIOCOOBI
WX MOJIY4YEHHUs, TPAKTHUECKOE IPUMEHEHHUE.

®eHoJ1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHE (eHona. B3aumHoe BiausiHUE apo-
MaTHYECKOI0 KOJbIla U THIPOKCHIIBHOM TPYIIIBL.

XumHuueckue cBOMCTBa (peHosa Kak (PyHKIMS €ro XMMHUYeCcKoro crpoeHus. bpomuposa-
Hue (eHomna (KayecTBEHHAs peakivs), HUTpOBaHHE (IMMKPUHOBAsl KUCJIOTA, €€ CBOMCTBA W
npuMeHeHne). OOpa3oBaHME OKpAIEHHBIX KOMIUIEKCOB C HOHOM Fe3+. [Ipumenenne
tdenomna. [Tonyuenue heHoaa B IPOMBIIIUIEHHOCTH.

JleMoHCTpanuu

Mopnenu MoKy CIUPTOB U (PEHOIIOB.

PacTBOpHMOCTb B BOJI€ aJIKaHOJIOB, STUJICHIVIMKOJIA, TIMLIEPHHA, (eHoa.

CpaBHEHHE CKOpPOCTH B3aUMOJICHCTBUSI HATPHUSI C 3TAHOJOM, IPOMAHOJIOM-2, 2-METHII-
IIPOIIaHOJIOM-2, TJIULIEPUHOM.

[Toryuenue OpomaTaHa U3 ITaHONA.

BriTecHenne ¢eHomna u3 peHonssTa HaTPUS YrOJIbHOM KHCIOTOM.

Peakmus denomna ¢ popmanbaeruaom.

KavecTBeHHBIE peakIuy Ha (PEeHOII.

3aBUCHUMOCTH pacTBOPUMOCTH (PeHOIIa B BOJE OT TEMIIEPATYPBHI.

B3aumoneiicTBre (heHOMA ¢ PACTBOPOM IIIETOYUH.

Pacno3snaBanue pactBopoB (eHossiTa HaTpus U KapOoHaTa HaTpus (0apOOTa)K BBIIbI-
XaeMOoro BO3/yXa W AEHCTBUE CUIIBHON KUCIIOTHI).

Pacno3naBaHue BOJHBIX pacTBOPOB (eHOJIa U TIIHIIEpUHA.

JIaGopaTopHBbI€ OIBITHI

PexTudukamus cMecu 3TaHOJ — BOJIA.

OO6Hapy:keHue BOJbl B a3€0TPOIHON CMECH BOJBI M STHJIOBOT'O CIIHPTA.
[IpakTrueckue 3aHATUS

N3y4eHne pacTBOPUMOCTH CIIMPTOB B BOJIE.

OKucneHne CIUPTOB PA3IMYHOIO CTPOCHHS XPOMOBOW CMECHIO.

[Tonydyenue nusTrioBoro 3¢upa. [loaydyenue rimuuepara Meau.
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1.12 Anvoecuowt u kemowwl

TomoJiornyeckue Ppsiibl  AJBAErHI0B M KeTOHOB. [loHsATHE O KapOOHWIBHBIX
COEAMHEHUSX. DIIEKTPOHHOE CTPOCHUE KapOOHWILHOW rpynmbl. M3oMepust 1 HOMEHKIIaTypa
QIIBJICTU/IOB ¥ KETOHOB. DU3HYECKHE CBOWCTBA KAPOOHMIIBHBIX COSIMHEHHIA.

XuMHYecKHe CBOMCTBa aJbJernioB M KeTOHOB. PeakunonHas cnocoOHOCTh
KapOOHWJIbHBIX COCIMHEHHI. Peaky OKHUCIICHUsT alIbJIeTUIO0B, KaYeCTBEHHBIC PEaKIMU Ha
QJIBJICTU/IHYIO rpyrmiy. Peakiiun MOJIMKOH/ICHCALIUY: oOpa3zoBaHue
dhenonodopMaIbIETHIHBIX CMOJ.

IIpuMeHenue U MojiyyeHue KapOOHUJIbHBIX coeUHeHUH. [IpuMeHenne anpIeruoB 1
KETOHOB B OBITY M MPOMBIIUICHHOCTH. AJBJIETUBI U KETOHBI B IIpUpoje (3pUpHBIe Macia,
depomonsl). TlonydeHne KapOOHWIBHBIX COCIMHEHUH OKUCICHHEM CIIUPTOB, THIpATaIlen
QJIKMHOB, OKHCJICHUEM YTIII€BOAOPOA0B. OTENbHbIC MPEACTABUTENN AIBJCTUAOB U KETOHOB,
crnienuduyeckre crocoObl UX TOJTYYCHHUS U CBOICTBA.

JlemoHCTpanuu

[IIapocTepkHEBbIE U OOBEMHBIEC MOJICIIH MOJICKYJI AJIbJICTUIOB U KETOHOB.

[Tony4yeHne yKCyCHOTO aibI€THIa, OKUCIEHUE STAHOJIa XPOMOBOW CMECHIO.

KadecTBeHHbBIE peakIK Ha abJICTHIHYIO TPYIIITY.

JlabopaTopHBIE OIBITHI

OxwucIieHue 3TaHoJa B ATaHAIb PACKAJICHHON MEIHOM MPOBOJIOKOM.

[Tony4yenue GpeHonopopManbIETHIHOTO OIUMEpPA.

Pacrnio3HaBanue pactBopa areroHa u GopMarHa.

[IpakTrueckue 3aHATHS

M3yueHre BOCCTAaHOBHUTEIBHBIX CBOWCTB alIbJCTHIOB: PEAKIUS «CEPEOPSHOTO 3epKayiay,
BoccTaHoBJeHHe ruapokcuaa meau (II).

B3aumoneiictBue ¢popmanbieruaa ¢ ruApocyabGUTOM HaTpHsL.

1.13 Kapb6onoevle kuciomsl u ux npouzsooHvle

['oMonoruyeckuii psfl MpeAeTbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KucCHOT. [loHaTHE O
KapOOHOBBIX KHCIIOTaX M MX Kiaccuukaiusa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIILHOUM TPyMIbl. ['OMONOTHYECKUN Psii MPEAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, UX HOMEHKJATypa U u3oMepus. MexMoIeKyIspHble BOJAOPOIHBIC CBS3H KapOOK-
CUWJIBHBIX TPYII, UX BIUSHHUE Ha (PU3NUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XUMHYEeCKHEe CBOMCTBA KapOOHOBBIX KHCIOT. Peakiuu, WITIOCTPUPYIOMINE KUCIOTHBIE
CBOMCTBAa W UX CpaBHEHHE CO CBOMCTBAMHU HEOpraHmdeckux kucior. OOpazoBaHuE (PyHK-
[MOHAIILHBIX TMPOU3BOJHBIX KapOOHOBBIX KHUCIOT. Peakuuu srepudukanuu. AHTHIPHUIBI
KapOOHOBBIX KHCIIOT, UX TIOJIYYCHHE W IPUMEHEHHE.

CriocoObl moy4eHust KapOOHOBBIX KHCIOT. OTAENbHBIC MPEACTABUTENHN M UX 3HAYCHHE.
OO6mme crmocoObl TMOJMy4YeHHUs: OKHUCIEHHWE AaJKaHOB, AalKeHOB, NEPBUYHBIX CIUPTOB,
aNbJIeruI0B. BaxkHeWre mpencTaBuTeM KapOOHOBBIX KHUCIOT, UX OHONOTHYEecKas pPoJb,
crierugpuUeckre CrnocoObl MONY4YEeHHs], CBOWCTBA M MPUMEHEHHE MYPaBbUHOI, YKCYCHOM,
MAJIbMUTUHOBOW M CTEapUHOBOW; aKpUIIOBOM W METAKPUIIOBOW; OJIEMHOBOMW, JIMHOJIEBOW M
JIMHOJICHOBOH; IIIaBeIeBOM; OCH30MHOM KHCIIOT.

Crnoxubie 3¢upel. CTpoeHHe U HOMEHKIIATypa CIOKHBIX A(UPOB, MEXKKIACCOBAsT U30-
Mepus ¢ KapOOHOBBIMHU KucioTaMu. CriocoObI TOMydeHUsI CIOXKHBIX 2PuUpoB. OOpaTuMOCTh
peakiuu stepudurai 1 (HakTopbl, BIUSAIONINE Ha cMelleHne paBHoBecHs. OOpazoBaHue
cnoxHbIX noamddupoB. lommsdtunentepedranar. JlaBcan kak mnpeAcTaBUTENb CUHTETHYE-
CKUX BOJIOKOH. XMMHUYECKHE CBOMCTBA M IPUMEHEHHE CIIOKHBIX 3(PHUpOB.

Kupsl. Kupsl kak crnoxsble 3¢upbl riuuepuHa. KapOoHOBbIE KUCIOTHI, BXOASIIUE B
COCTaB >KMPOB. 3aBUCUMOCTb KOHCHCTEHIIMH >KHPOB OT UX COCTaBa. XUMHUYECKUE CBONCTBA
JKUPOB: THIPOJU3, OMBUIEHUE, TMIPUPOBaHME. buonormyeckas poisib KUPOB, UX HCIONb-
30BaHUeE B OBITY U IPOMBIIIICHHOCTH.
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Conu kapOoHOBBIX KHCIOT. Mbuta. CriocoObl TIOydeHHsI COJICH: B3aUMOCHCTBUE Kap-
OOHOBBIX KHCJIOT C METAJJIAMH, OCHOBHBIMU OKCHJIaMH, OCHOBAHUSMH, COJISIMU; HICITOYHOM
TUIPOJIU3 CIIOKHBIX 3(pUpoB. XUMUUECKHE CBOMCTBA COJIe KapOOHOBBIX KHCIOT: TUIPOIIH3,
peakiuu HOHHOro oOMeHa. Mblia, CYIIHOCTh MOIOMIETO AeicTBHs. OTHOIIEHUWE MBUIA K
x)ecTkor Bojie. CuHteTnueckue momwtue cpeactsa — CMC (metepreHTsl), UX IpeuMyle-
CTBa U HEJOCTATKHU.

JeMoHcTpaunun

3HAKOMCTBO C (PU3NIECKUMU CBOWCTBAMHU BaXXKHEHIINX KapOOHOBBIX KHCIIOT.

Bosronka 0eH30MHOM KHCIOTHI.

OTHoIIEHUE Pa3TUIHBIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBuenne pH BOJIHBIX PacTBOPOB YKCYCHOM M COJITHOM KHCJIOT OJIMHAKOBOW MOJISIp-
HOCTH.

[TomryueHue NpUATHO MAXHYIIETO CIOKHOTO 3upa.

OTHoOIIIEHUE CIMBOYHOTO, IMOJCOTHEYHOTO, MAITUHHOTO MAacel U MaprapuHa K OpOMHOM
BOJIE U PAaCTBOPY NIEpMaHraHaTa Kallus.

JlaGopaTopHBIE OIBITHI

BzaumopeiicTBue pacTBopa YKCYCHOW KHCIOTBI C MarHuUEM, OKCHIOM IIHMHKA, TUAPOK-
cunom xene3a (111), pactBopom kapOoHaTa Kallus U cTeapaTa Kajius.

O3znakomiieHHe ¢ 00pa3lamMu CIOKHBIX 3(UPOB.

OTHOIIIEHUE CITOKHBIX APUPOB K BOAC U OPTAaHHYECKUM BEIICCTBAM.

BriBenenue )upHOTo MsATHA ¢ TOMOIIBIO CIOKHOTO dupa.

PacTBOpuMOCTB KUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHME MOIOIIUX CBOMCTB X034icTBEHHOTO Mbia 1 CMC B 5K€CTKOMU BOJIE.
[IpakTrueckue 3aHATHS

PacTBoprMOCTh pa3nuyuHBIX KapOOHOBHIX KHUCJIOT B Boje. B3aumopeiicTBHe yKCYCHOM
KHUCJIOTHI ¢ MeTaliamu. [loyduenne n30aMminoBoro 3pupa yKCyCHOM KUCIOTHI.

CpaBHEHHME CTENEHU HEHACBIIIEHHOCTH TBEPAOr0 M KUAKOTO KUPOB. OMBUICHUE KUPA.
[TonydyeHnne Mbl1a U U3y4EHUE €r0 CBOMCTB: MEHOOOpa3oBaHUs, peakluii HOHHOIO 0OMEHa,
TUIPOJIN3a, BBIIEICHHS] CBOOOTHBIX KUPHBIX KUCIOT.

1.14 Venesoow

[Tonsitue 06 yrneBomax. Knaccudukanus yrneBogoB. MoHO-, OU- U IOJHCAaXapubl,
MIPEACTABUTENM KaXKIOM TPYIIIbI YIIEBOAOB. bronornyeckas poiib yriaeBoAoB, UX 3HAYCHUE
B )KM3HH YeJIOBEKA U OOILECTBA.

Momnocaxapuabsl. CTpoeHHe M OnTHYECKas U30MepHsi MOHocaxapuioB. Mx kiaccuduka-
1Y M0 YUCILY aTOMOB yTjepoja u npupoje kapooHuiabHOU rpymmbl. Gopmynsl Ouiepa u
Xeyopca a1 u300paskeHUs] MOJIEKYJl MOHOocaxapuaoB. OTHeceHne MoHocaxapuaoB Kk D- u
L-psny. Baxkneiimue npencraBuTeI MOHO3.

['mroko3a, cTpoeHue ee MOJIEKYJNbl M (pu3ndeckue cBoiictBa. TayTomepus. Xumuueckue
CBOMCTBA TJIFOKO3bL: PEAKIUH 110 albIETUIHON Ipynie («cepeOpsHOro 3epKanay, OKUCICHHUE
a30THOM KHCJIOTOM, TUApHpOBaHKE). Peakiuu TIIIIOKO3bI Kak MHOTOATOMHOTO CIUpTa:
B3aMMOJICIICTBHE TIIOKO3bI ¢ THapokcuaoM Menu (II) mpu komHaTtHON Temmeparype U Ha-
rpeBaHuy. PaznuuHble TUIBI OpOKeHUs (CTUPTOBOE, MOJIOYHOKHUCIIOE). [ JTI0K03a B IpUpo/Ie.
buonornueckas poiap 1 IpUMEHEHNE MII0KO03bl. PPYyKTO3a KaK M30Mep IIIOK03bl. CpaBHEHHE
CTPOEHUS MOJIEKYJIbl U XMMUYECKUX CBOUCTB TIIIOKO3bI U (PpyKTO3bl. PPYKTO3a B IPUPOAE U
ee Ouosiornyeckas posb.

[Tento3el. Pubo3a m ge3okcrupubo3a Kak MpPEACTaBUTENN albaoneHTo3. CTpoeHue Mo-
JIEKYIL

Hucaxapunabl. Ctpoenue aucaxapuaoB. Criocod couwleHeHus HUKIoB. BoccranaBnuBaio-
IIMe€ ¥ HEBOCCTAHABIMBAIOUIME CBOMCTBA IMCAaXapUIOB KaK CIEACTBHE COWICHEHHUS LIMKIIA.
CrpoeHne M XMMHYECKHE CBOMCTBA caxapo3bl. TE€XHOJOTMYECKHE OCHOBBI IPOM3BOJCTBA
caxapo3sbl. JIakT03a 1 MaJIbTO3a KaK H30MEPBI CaXapo3bl.
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[Tomucaxapuael. O6miee crpoeHue moaucaxapunoB. CTpoeHHE MOJEKYJIbl Kpaxmala,
amMmiI03a U aMWIONeKTuH. Pu3nueckrue CBOMCTBA KpaxMmalla, €ro HaX0)KJIEHUE B MPUPOJE U
Ouosoruueckas poib. [JukoreH. XuMuyeckue cBoiicTBa Kpaxmaina. CTpoeHue 3JeMeH-
TapHOTO 3BEHA IEJUTIOJIO3bl. BiMsiHUEe CTpOEHUS MONMMEPHOH Ienu Ha (U3UYECKUue U Xu-
MUYECKHE CBOWCTBA LEJUIIONO03bL. [MIpOIN3 1ETo1036l, 00pa3oBaHUe CIOXKHBIX 3PHUPOB C
HEOPTaHMYECKUMHU U OPraHM4YeCKUMHU KuciaoTamu. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM Ielike, BUCcKo3e. Haxoxkenue B mpupoje M OHOJorudeckasi pojb LEJUTIOI03bI.
CpaBHEeHHE CBOMCTB Kpaxmalia U LEJUTFOI03BL.

JeMoHcTpauuun

OO6pa3s1ibl YIIIeBOIOB U U3JIETUHN U3 HUX.

[Tomyuenue caxapara KajdblKs U BBIJIEICHUE CaXapo3bl U3 pacTBOpa caxapara KajbI[usl.

B3aumonelicTBue riroko3bl ¢ PYKCHHCEPHUCTON KHUCITOTOM.

OTHoIICHHE PacTBOPOB caxapo3bl U MaibTo3bl K CU(OH), mpu Harpesanuu.

O3HakoMIIeHHE ¢ (PU3UYECKUMH CBOMCTBAMH Kpaxmala U HEeJUTFOJIO3BL.

Habyxanue 1emntono3sl U Kpaxmasa B BOJIE.

[TosryueHue TpUHUTpATA LEITIOIO03BI.

Konnekuus BOJTOKOH.

JlabopaTopHBIE OIBITHI

O3znakomyieHHe ¢ (PU3MUECKUMHU CBOMCTBaMH TIIFOKO3bI (aNTEYHAs YIIaKOBKA, TA0JIETKH).

KucioTHbI ruapoaus3 caxapossl.

3HAKOMCTBO C 00pa3liaMy MOJIMCAXapUIOB.

OO6nHapyxeHue Kpaxmalja ¢ IOMOIIbI0 KaueCTBEHHOH peakuuu B Meze, xiede, Horypre,
MaprapuHe, MaKapOHHBIX U3JIEIHIX, KPYIax.

[IpakTrueckue 3aHATHS

Peakius «cepeOpsiHOrO 3epkayia» IIIOKO3bl. B3anMoaelcTBHe IIIOKO3bI ¢ THAPOKCUIOM
menu (1) mpu pas3iau4yHBIX TeMIeparypax.

JleiicTBue aMMUa4YHOrO pacTBOpa OKCUa cepedpa Ha caxaposy.

OOGHapyxeHue JaKkTo3bl B MOJIOKe. [leficTBHe Hoa Ha Kpaxmall.

1.154Amunvel, amunoxuciomel, beaxu

Knaccugukarnus u usomepuss amuHoB. [lonstue 00 amunax. I[lepBuuHble, BTOpUYHBIE U
TpeTuuHble amMuHbl. Kitaccugukanys aMMHOB MO THUITY YTJI€BOJOPOAHOIO pajuKaia U YUCITY
aMMHOTPYNI B MoJieKkyse. ['oMonormueckue psasl NpeAeibHbIX anudaTH4ecKux u
apoMaTHUYeCKUX aMHUHOB, U30MEPUS U HOMEHKJIaTypa.

XVMHYECKHE CBOMCTBA aMUHOB. AMMHBI KaK OPraHU4YE€CKHE OCHOBAHUs, UX CPAaBHEHHUE C
aMMHaKOM M JIPyTUMHU HEOPraHWUYECKUMHU OCHOBaHUAMU. CpaBHEHHE XMMHUYECKHUX CBOMCTB
anmupaTHUECKUX M apoMaThyeckux amMuHOB. (OOpa3oBaHMe aMHJIOB. AHMIMHOBBIC
kpacutenu. [loHsTHe O cUHTeTHYEeCKMX BoJIOKHax. [lonnaMuasl M moiMaMuiHbIE CHHTE-
TUYECKHE BOJIOKHA.

[Tpumenenue u noay4yernre aMuHoB. [lonydenue amunoB. Pabotst H.H.3ununa.

AmuHOkHCHOTHL. [loHsATHE 00 aMHHOKHCIOTaX, MX KIaCCU(PHUKAIMI U CTPOCHHUE.
OnTtnueckass n3omepust a-aMUHOKHMCIOT. HoMeHkmarypa aMMHOKHCIOT. J[BOMCTBEHHOCTh
KHMCJIOTHO-OCHOBHBIX CBOMCTB aMMHOKMCIIOT M €€ NpUYMHBIL. bunosnspHble noHsl. Peakiumn
KoHZeHcauuu. [lentunnas cBs3b. CHHTETHYECKUE BOJIOKHA: KanpoH, 3HaHT. Kinaccuduxarms
BOJIOKOH. [lomydyeHne aMuHOKHCIIOT, UX IPUMEHEHHE U Onosorudeckas GyHKIHUS.

benkn. benkm kak mnpupoassle nonaumepbl. I[lepBuduHas, BTOpUYHAs, TpPETHYHAs U
YeTBEPTUYHASA CTPYKTYpbl OenkoB. DPubpmiisipHble H TI00YIsipHbIE OesNKH. XUMHUYECKHUE
CBOMCTBa OEJKOB: TOpEHHE, NEHATypalMs, MAPOIN3, KaueCTBEHHbIE (I[BETHBIC) PEAKIIMH.
buonornueckue ¢yHkiuu OenkoB, ux 3HaueHue. benku kak kommoHeHT nuiu. [ITpobiema
0€IKOBOI'0O TOJIOIAaHUS U IIyTH €€ PELICHNUS.

JlemoHCTpanuu
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du3nyeckue CBOWCTBAa METHJIAMUHA: arperaTHOe COCTOSIHUE, IIBET, 3arax, OTHOLIECHHE K
BoJie. ['openne metunamMmuna.
B3aumojeiicTBie aHuIMHA U METHUJIAMUHA C BOJIOW U KHCIIOTaMHU.
OkpaiMBanue TKaHel aHUJIMHOBBIMHU KPACUTEIISIMH.
Ob6napysxeHre GyHKIIMOHATIBHBIX TPYIII B MOJIEKYJIaX aMHUHOKHCIIOT.
Helitpanuzanys menoun aMHHOKHUCIIOTOM.
Heiitpanu3zanus KUCIOTH aMUHOKHUCIOTOM.
PactBopeHue u ocaxaeHne OEIKOB.
JIaGopaTopHbIe ONBITHI
N3rorosieHue mapoCcTepKHEBBIX U 00BEMHBIX MOIENIEH N30MEPHBIX AMHHOB.
PacTBopenue 06eIKoB B BOJIE U MX KOATYJISALIHSL.
Ob6Hnapy:xeHnue Oenka B KypuHOM SIHIE U MOJIOKE.
[IpakTuueckue 3aHATHS
OO6pa3oBanue cojeil anunuHa. bpomupoBaHue aHUINHA.
O6pa3oBanue coneil riunuHa. [lonyuenne MenHO#N conu MIUIIMHA.
Jenarypanus Oenka. [{BeTHBIC peakiiuu OCITKOB.

1.16A430mcoodeparcawue cemepoyuxiuieckue coeourenus. Hyxneunosvie kuciomol

HyxneunoBble kucnotel. HykiienHOBBIE KHCHIOTBI Kak HpUpOAHblEe mnonumepsl. Hy-
KJICOTUbI, UX cTpoeHue, npumepbl. ATO u AJI®D, ux B3auMONpeBpaIlleHUE U POJIb ITOTO
npouecca B npupoze. [lonstue J[HK nu PHK. Crpoenne JIHK, ee nepBuunas u BropuyHas
ctpykrypa. Paboter ®@.Kpuka u [[.Yorcona. KomrmemMmeHTapHOCTh a30THCTBHIX OCHOBAHHIA.
Permukarnus JIHK. Oco6ennoctu ctpoenuss PHK. Tunet PHK u ux Ouonornyeckue ¢GyHK-
uuu. [lonste o TpomuHom kojne (komoHe). buocunHtes Oenka B >kMBOM KieTke. ['eHHas
UHXeHepus U OuoTexHonorus. TpancreHHble POpMBbI pacTEHUH U )KUBOTHBIX.
JlemoHCTpanuu

Mopenu MOeKyJ1 Ba)KHEUILINX T€TEPOIIMKIIOB.

Konnekuust rereponukiInyecKux CoeAMHEHNH.

[elicTBUe pacTBOpa MUPUIMHA HA UHIUKATOP.

B3anmopeincTere nupuanHa ¢ COISTHON KACIOTOM.

Mopens monekynsl JIHK, nemoHcTpauus npuHIMIA KOMIUIEMEHTapPHOCTH a30TUCTBIX
OCHOBaHMM.

OO0pa3ipl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PACTEHUI U KUBOTHBIX.

JlexapcTBa M mpenaparbl, U3TOTOBJICHHbIE METOJAAMHU T'€HHON MH)KEHEPUH M OHOTEXHO-
JIOTUH.

JlaGopaTopHBIi OTBIT
HzroroBneHre 00beMHBIX U IIAPOCTEPKHEBBIX MOJIETEH a30TUCTBIX T€TEPOIUKIIOB.

1.17 Buonozuuecku akmuguwvie coeounetus

@®epmentsl. [loHaTHe 0 (QepMeHTax Kak O OMOJIOTMYECKHUX KaTajau3aropax OelKOBOM
npupoabl. OCOOEHHOCTH CTPOEHMSI U CBOMCTB B CPaBHEHUM C HEOPraHUYECKHUMH KaTallu-
3aropamu. Knaccudukanus ¢epmeHTOB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (hEpPMEHTOB:
CEJIEKTUBHOCTh U 3((EKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTH ()EPMEHTOB OT TEMIIEPATYPHI U
pH cpensl. 3nauenue GpepMeHTOB B OMOJIOTMH U IPUMEHEHHUE B TPOMBIIIIEHHOCTH.

Buramunsl. Ilonarue o Burammuax. Mx knaccuduxanus u ob6o3Hauenue. Hopma mo-
TpebyieHus: BuTaMuHOB. BonopactBopumsbie (Ha npumepe ButamuHoB C, rpynmsl B u P) u
AKHUpOpaAcTBOpUMBIE (Ha puMepe BUTaMUHOB A, Du E). ABUTaMHHO3bI, THIIEPBUTAMUHO3bI U
TMIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

'opmonsbl. TloHsATHE O rOpMOHax Kak OHMOJOIMYECKM AKTMBHBIX BEIECTBAX, BBINOJI-
HSIOUIMX SHIOKPUHHYIO DPETYJSIIMIO >KU3HEAEATENIbHOCTH opranuzMoB. Knaccudukanums
TOPMOHOB: CTE€POM/Ibl, TIPOU3BOAHBIE AMUHOKHCIIOT, NOJUIENTHAHbBIE U OCJIIKOBbIE TOPMOHBI.
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OtnenpHBIE IPEACTABUTENN: ICTPAINOIL, TECTOCTEPOH, NHCYJINH, aIPCHAIINH.

JlexapctBa. IloHATHE O JekapcTBax Kak XMMHUOTEpaneBTUYECKUX Ipenaparax. Kpatkue
UCTOPUYECKHUE CBEJECHUS O BOSHUKHOBEHUM WU PA3BUTHUM XUMHOTEPANMU. ['pyIIIbl JEKapCTB:
cynb(aMuapl  (CTPENTOIH), AHTUOMOTHKH (NIEHUIWJUINH), AHTUIHPETHKH (ACHHPHUH),
aHAJIbIeTUKU (QHAJIBIMH). MexaHu3M JeHCTBHUSA HEKOTOPBIX JIEKApCTBEHHBIX IMpenaparos,
CTPOEHHE MOJIEKYJI, IPOrHO3UPOBAHUE CBOMCTB HAa OCHOBE aHAJIM3a XUMHUUYECKOTO CTPOECHHUS.
AHTHOMOTHKH, UX KJIAacCU(UKaLUs [0 CTPOEHUIO, TUIlY U CIIEKTpY AeicTBusA. be3onacHble
COCOOBI IPUMEHEHHUS, JIEKAPCTBEHHBIE (POPMBI.

JeMoHcTpauuun

CpaBnenune ckopoctu pasnoxenus HpO; mox pelictBueMm ¢epMeHTa KaTajnazbl U HEOp-
ranndeckux karaausaTopos: Kl, FeCls, MnO,.

OO0pa3ubl BUTAMUHHBIX [IPENApaTOB.

ITonuBUTAMUHBI.

Wnmroctpanmu ¢otorpaduii KUBOTHBIX € pa3ITUIHBIMU (POPMAMU aBUTAMHUHO30B.

[Tnakar ¢ wu300pakeHUEM CTPYKTYpHBIX (opMyn 3cCTpaauonia, TECTOCTEPOHa,
aJipeHaJINHa.

BzaumopeiictBue agpeHanuHa ¢ pactsopom FeCls.

benkoBas npupoaa nHCyIMHA (IIBETHAS pEaKIysl Ha OCIKH).

[Tnakatel win KogorpaMMmsbl ¢ (hopMyJamMH amMHa CyJb()aHUIOBOW KUCIIOTHI, JUTHAPO-
donmeBoil M JOXKHOW AUTHIPOPOTUEBON KHUCIOT, OCH3WINCHUIMILIINHA, TETPALUKINHA,
nedorakcuma, acliupHHa.

JlabopaTopHBIE OIBITHI

HcnplTaHue pacTBOPUMOCTH aJpEHAINHA B BOJE U COJIIHOM KUCIIOTE.

OO6Hapy’xeHue aciipruHa B TOTOBOMH JIEKapCTBEHHOU (hopme.
[IpakTnueckue 3aHATHS

ObnapyxeHne BUTaMHHa A B mojcoiiHedyHOM Macie. OOHapyxeHue ButamuHa C B
sa6mo4uHOM coke. OnpezeneHre BuTaMuaa DB peiObeM JKUpe MM KypHHOM JKEJTKE.

JlelicTBMEe amMuUIIO3bl CIIOHBI HAa KpaxMall. J[elicTBHE AEruApOreHa3bl Ha METUIICHOBBIN
cuHMM. JelicTBHE KaTaia3pl Ha IEPOKCU]T BOJOPOIA.

AHanu3 JEeKapCTBEHHBIX IPEenapaToB, MPOM3BOAHBIX CATUIMIOBON KHCIOTHL. AHaIU3
JIEKapCTBEHHBIX MPENapaToB, IPOU3BOIHBIX A-aMUHO(pEHOIA.

Tembl pedepaToB (10KI210B), HHANBHUAYAJIbHBIX IPOEKTOB

* buorexHomorus u reHHas uHxeHepus — texHosnorun XXI Beka.

+ HanoTexHO0THSs KaK TPUOPUTETHOE HAMPABIICHUE PA3BUTHS HAYKU U TIPOU3BOJICTBA B
Poccutickoii denepanuu.

+ CoBpeMeHHbIE METOIbI 00e33apakMBAHUS BOJIBI.

*  AoTponus METaJioB.

+ Xwuznb n gestensHocTh .M. Menneneena.

+ «llepuognueckomMy 3aK0oHY OyAyIlee HE TPO3UT Pa3PYIICHUEM...»

+ Cunres 114-ro anemMenTta — TpuyMd poccUCKUX (HPU3NKOB-SIIEPIIUKOB.

+ HM3otomnsl Bopopoaa.

+ Hcnonb3oBaHue paiiOaKTUBHBIX U30TOTIOB B TEXHUUECKHUX HETISX.

* PeHTreHoBCKOE U3ITy4YE€HUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEIUIIMHE.

+ IInma3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

+  AMopdHbIe BelIecTBa B MPUPOJE, TEXHUKE, OBITY.

+ OxpaHa OKpY>KarIIeH cpebl OT XUMUIECKOTO 3arpsizHeHust. KonnuecTBeHHbIE Xa-
PAKTEpUCTUKH 3arpsI3HEHUS OKPYKAIOIIECH Cpe/Ibl.

+ Ilpumenenue TBEpAOTO U razoodpazHoro okcuzaa yriepoaa (IV).

* 3amuTa 030HOBOT'O 3KpaHa OT XMMUYECKOTO 3arpsi3HEHHUS.

+ I'pyboaucnepcHble CUCTEMBI, HX KJIaCCU(PUKAIIUSI U UCTIOIh30BaHKE B MPOodeccro-
HAJIBHOW JIESITEbHOCTH.
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+ Kocmernyeckue renu.
* IIpumeHeHue CyCleH3ui U AIMYJIbCUNA B CTPOUTENILCTBE.
+  MuHepaJibl U TOpHBIE TOPObI KAK OCHOBA JIUTOC(EPHI.
* PacTBOpBI BOKpYT Hac. THIIBI pacTBOPOB.
+ Bopa xak peareHT u cpena Uil XUMUYECKOIo IIpouecca.
+ XKwuzsb u nesrensHocts C.Appenuyca.
* Bxkian oTeuecTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH IEKTPOIUTHUECKON IUCCOLHA-
LUH.
* YcrpaHeHHe KECTKOCTH BOJBI Ha TPOMBIIIIIEHHBIX NPEATPUATHAX.
+ CepHas KHCII0Ta — «XJ1€0 XMMHUYECKON IPOMBILIUIEHHOCTH.
+ Hcnonp3oBaHne MUHEPATIbHBIX KUCIOT HA IPEANPUATUAX Pa3IMYHOI0 Npoduis.
+ OKcH/IBI M COJIM KaK CTPOUTEIIbHBIE MaTEpUAJIbL.
+ Hcropus rumnca.
+ IloBapeHHas COJb KAK XMMHYECKOE ChIPBE.
+  MHoroaukuii kapOoHatT KanbLus: B IPUPOJIE, B IPOMBIIUIEHHOCTH, B OBITY.
* Peaknuu ropenust Ha IPOU3BOJACTBE U B OBITY.
* BupryansHoe MOAEIMPOBAHNE XUMUUYECKUX IPOLIECCOB.
* DIIEKTPOJIN3 PACTBOPOB JIEKTPOIUTOB.
*  DJIEKTPOJIN3 PaCcIUIaBOB AIEKTPOJIUTOB.
+ IIpakTHuyeckoe MpUMEHEHHUE IEKTPOIN3a: padMHIPOBAHUE, FAIbBAHOIIIIACTHKA,
raJIbBaHOCTET .
Hcropus nosydeHus 1 MPOU3BOICTBA AIFOMUHUS.
ONEKTPOIUTUYECKOE MOTydYeHUE U pahUHUPOBAHUE MEJIH.
Kuzub u aestenbHOCTh [, J[9BH.
Posp MeTaiioB B UCTOPUM YEI0BEUYECKOM LUBUIM3aLUU. VlcTopHs 0TeueCTBEHHOU
yepHoil MeTayutypruu. CoBpeMEeHHOE METAIITypruiecKoe Mpor3BOICTBO.
Hcropust 0oTe4yecTBEHHOM 1IBETHOM METaULypruu. Poiab METaIoB U CIIJIaBOB B HAYYHO-
TEXHUYECKOM IIporpecce.
Koppo3us MeTamioB u ciocoObl 3aLIUTHI OT KOPPO3HUH.
WuepTHble unu 6J1aropoJHbIe Ta3bl.
Poxparonue coam — rajoreHsl.
Hctopus mBeACKOW CIUYKH.
Hcroprst BOSHUKHOBEHUS U PA3BUTHS OPTaHUYECKOW XUMHUH.
Kuznb u gestensHOCTh A. M. Bytiieposa.
Buranusm u ero kpax.
Pomnb 0T€UECTBEHHBIX YYEHBIX B CTAHOBIICHUU U PA3BUTUM MUPOBOM OPraHU4ECKOM
XUMUH.
CoBpeMeHHbIE NPECTABIECHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.
DKOJIOTMYECKUE aCIIEKTHI UCIIOJIB30BAHUS YIIIEBOAOPOJIHOTO CHIPBSI.
OKOHOMHYECKHE aCNEKThl MEXAYHAPOJHOIO COTPYIHUYECTBA 10 MCIIOIb30BAHHIO
YTJIEBOJOPOAHOTO CHIPBSI.
Hcropus OTKpBITUS U pa3pabOTKU Ta30BBIX U HEPTAHBIX MeCTOpOXaAeHul B Poccuiickoit
denepanyu.
XuMUS YTIeBOJOPOIHOTO ChIpbs U MOs Oynymias mpodeccusi.
VYTreBo10poIHOE TOIIMBO, €T0 BU/IbI U HA3HAYCHUE.
CuHTeTHYeCKHEe KayuyyKH: HCTOPHSI, MHOTOOOpa3ue U MepCreKTUBHI.
Pe3nHOTEXHHYECKOE TPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
CBapouHO€ POU3BOACTBO U POJIb XMMHUHU YIJIEBOJOPOIOB B HEM.
Hed1b 1 ee TpaHcnopTHpOBKa Kak OCHOBA B3aUMOBBITOJTHOTO MEXIyHAPOAHOI'O CO-
TPYIHUYECTBA.
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4. TEMATHYECKOE INIAHUPOBAHHUE
1 xypc — «O6mas u Heopranudeckas xuMus», 132 yaca (111 — 3anarus Teoperudeckoro ooydenus, 30 4. — 1abopaTopHbIE U MPAKTUUYECKHUE,

paboThI).
2 xypc — «Opranudeckas xumus», 108 gaco (76 —3aHATHS TeopeTHUECKOro o0ydueHus, 12 4. — jaboparopHbie U MpakTHYeCKue, 12 gacoB-
KOHCYJIbTAIIHH)
HaunMmenoBanue pasaeia u Tema y4yeOHOr0 3aHATHS Kon-Bo | Neypoka Jdomamnee 3axanue
KOJIH4eCTBO YaCOB 4acoB
1 kypc — Oomas u Heoprannuyeckasi xumusi (132 yaca)

Xumusi — nayka o ewjecmeax (2 | XuMus — Hayka O BEIIECTBaX. 2 1-2 [ToBTOPUTH 3amucH B TETPaH,

yaca) ymp.2 ctp.7

Cmpoenue amoma ATOM — CJIO)KHAS YaCTHUIIA. 2 3-4 Crp.7-18, ymp. 10 cTp.18

6 u.) IpakTuyeckas padora 1: CocraBneHue TrpaduUecKuX CXeMm | 2 5-6 VYop. 12 c1p.18
pacrnpe/ielieHusl JJIEKTPOHOB B aTOMaxX
Kontpoasnas pa6ora Nel. CtpoeHne atoma 2 7-8 [ToBTOpUTH MaTepuai pasjena

Ilepuoouueckuii 3aKOH u | OTKpBITHE NEPUOJUYECKOTO 3aKOHA. 1 9 [ToBTOPUTH 3amucH B TETpaau

nepuoouieckas cucmema | llepuogndecknii 3aKOH ¥ CTpoeHHE aToma. M30Tonsl. 1 10 Crp.19-25

Xumuyeckux — onemenmos  J[.H. | TleproandecKoe H3MEHEHHE CBOMCTB DJIEMEHTOB 1 11 Yup. 3 ctp.25

Menoeneesa (6 u.) 3HaueHue NepruoANYECcKOro 3aKOHa 1 12 [ToBTOPHUTH KOHCIIEKT B

TeTpau

IIpakTnyeckass padora 2: MojenupoBaHue IMEPHOANYECKON | 2 13-14 Ynop.2 crp.25
CHCTEMBI.

Cmpoenue gewgecmesa (8 u.) [MonsiTrie 0 XUMUYECKOH CBsI3U. THITBI XUMHUYSCKUX CcBs3ei. onnas | 2 15-16 Ctp.25-26, ymp. 3 c1p.33
CBSI3b
KoBajneHTHas XUMHUYecKasi CBSI3b 2 17-18 Crp.27-30, ynp. 7 cTp.33
MeTtammueckas XMMAYECKasl CBSI3b 1 19 Crp.30-31
Bonopoagnas xummudeckas CBs3b 1 20 Crp.32, ymp. 11 c1p.33
KommnekcoobpaszoBanue. [IoHATHE 0 KOMIUIEKCHBIX coeiMHeHnsIX. | 1 21 IToBTOPUTE 3amUCH B TETPAIU
KonTpoannas padora Ne2. Xumuueckas cBs3b 1 22

Honumepot (2 u.) Heopraanueckue monmmMepsl 1 23 [loBTOPUTH 3amucu B TeTpann
Oprannyeckre NoIMMeEpBI 1 24 CocrtaButh CXEMY

«Knaccugukanys moanMepoB»

Jlucnepcuvle cucmemut (4 u.) [Monsitne W KiIacCUpUKAIUSA TUCHEPCHBIX CHUCTEM. 3HauYcHHE | 2 25-26 Ctp.68-72, ymip. 5 c1p.73
JHMCIEPCHBIX CHCTEM B ITPUPOJIE U MPAKTUUECKOH )KU3HU YeTOBEKa
JlaGopaTopHblii onbIT 2. IlonyueHne 5MyJIbCHH PAcTUTEIBHOTO | 2 27-28 Yop. 1 ctp.73

29




mMacia

Xumuueckue peaxyuu (14 u.) Knaccudukaus XuMUIeCKUX pPEeaKIii 2 29-30 Crp.43-44
IIpakTH4eckast padora 2: CocraBnenue «uemnoyex | 2 31-32 [ToBTOPUTH 3amucu B TeTpanu
npeBpameHus. OnpeneneHne THIa XUMUUECKON peaKIHH.
TemtoBoit >(pdexkT XuMudeckux peakiui. TepMoxumuueckue | 2 33-34 [ToBTOPUTH 3amKCH B TETPaIu
YpaBHEHHS.
I[pakTnyeckas padora 3. Pemenune 3agay Ha ompenencHue | 2 35-36 Pemmts 3aaun B TeTpaau
TeI0BOro 3¢dexra XMMUIECKUX PeaKuii
ITousitre o cxkopoctu peakuuit. CKOPOCTh TOMO- U T'€TEPOreHHOM | 2 37-38 [TOBTOPHUTH KOHCIICKT
PEaKIIH.
[Monstne o xumuueckoM paBHoBecuu. CrocoObl cMelieHus | 2 39-40 [ToBTOpPUTH MaTepuan pasaena
XMMHYECKOT0 PaBHOBECHSI
KonTtpoabnas padora Ne 3. Xumudeckue peakiiun 2 41-42

Pacmeopur (14 u.) [lonsitre o pactBopax. PU3NKO-XUMHUYECKasl MPUPOJIA PACTBOPEHUS | 2 43-44 Crp.59-60
Crioco0bI BEIpaKeHUsI KOHIICHTPAIIMHA PACTBOPOB 2 45-46 Ctp.60-63, ynp. 5 cTp.68
I[pakTnyeckas padora 4: Pemenue 3agau mo teme «CrocoOswl | 2 47-48 VYp. 12 c1p.68
BBIpa)KEHHsI KOHIIGHTPAIIMK PACTBOPOBY
Teopust 3IEKTPOIUTUIECKOIN TUCCOTINAITIH. 2 49-50 [loBTOPHUTE 3amucy B TeTpann
IIpakTuyeckas padora 5: [IpuroroBnenre pacTBOPOB pa3IUYHBIX | 2 51-52 Yup.15 cTp.68
BUJIOB KOHIICHTPALIUH.
I'maponu3 kak 0OOMEHHBIH mpornece 2 53-54 Crp.73-78, ynp.4 ctp.78
KonTpoabnas padora Ne 4. PactBops! 2 55-56

Oxucnumenvuo- OKHCIUTETFHO-BOCCTAHOBUTEIIHHBIC peaKImu. Crenens | 2 57-58 Ctp.45-46, ymip. 4 ctp.54

goccmanogumenvhvle  peakyuu. | OKUCICHHUSL.

Onexmpoxumuyeckue  npoyeccor | Knaccudukarus OBP 2 59-60 Crp.46-47, ynp. 5 ctp.54

(14 4.) MeTo b COCTaBJICHHSA ypaBHEHUI OKHCIIUTENbHO- | 2 61-62 Crp.48-50, ynp. 8 ctp.54
BOCCTAaHOBHUTEIHHBIX peakiii. MeTo]] 2IEeKTPOHHOro OalaHca.
IIpakTHyeckasi padota 6: CoctaBnenue ypasHenuir OBP 2 63-64 [ToeToputs cTp.45-50
XVWMHUYECKHE NCTOYHUKH TOKA 2 65-66 Crp.51-52
OneKTposn3 2 67-68 Crp.52-53, ynp.11 cTp.55
Kontpoasnas padora Ne 5 «Teopernueckre OCHOBBI oOmiel u | 2 69-70
HEOPraHWYECKOU XUMUUY

Knaccugpurayusa seujecms. | Knaccudukanys HEOpraHM4eCKUX BEIIECTB. 2 71-72 Ctp.86-87

IIpocmuie eewjecmesa (4 u.) Jlabopatopnas pabora 3: OsHakomieHue ¢ oOpasuamu | 2 73-74 Jonenars oryer
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HpeIICTaBI/ITCJIeﬁ KJIaCCOB HEOPIraHNYCCKUX BCHICCTB.

OcHosHole knaccer | OOImMas XxapakTepruCTHKAa HeMeTauioB. Bomopon 2 75-76 Crp.87-90, ynp.3 ctp.90
HeopeaHuueckux coeourenuti (28 | I'amoreHs 2 77-78 Ctp.90-93, ymp.3 c1p.93
) Xanbkorensl. Kucnopon 2 79-80 Ctp.114-116, ynip.2 c1p.116
Cepa u e€ coefMHEeHuUs 2 81-82 Crp.128-131, ynp.4 cTp.132
3JIeMEHTHI TOrPYIIBI a30Ta 2 83-84 Ctp.143-163, ynip.3 ctp.157
dochop u ero coeTUHECHUS 2 85-86 Crp.169-173
VYraepon u ero coeqMHEHUsI 2 87-88 Ctp.176-190
Bop u kpemunii 2 89-90 Crp.193-190
OO6uime cBOHCTBAa METAIJIOB 1 91 Ctp.201-208
CruiaBbl 1 92 Crp.208-213
JlaGopaTopHas padora 4: BsammopeilicTBue MeTaIOB C | 2 93-94 Crp.201-213 nmoBTOPUTH
pacTBOpaMM KHUCJIOT U COJIEH.
[Ileno4yHbBIE METAIIIBI 1 95 Crp.217-227
[{enoyHO3eMETHHBIE METAILITBL. 1 96 Crp.227-224
JKecTrocTh BOJIBI B CITOCOOKI €€ yCTpaHEeHHS 1 97 Crp.240-244
MeTasisl TOOOYHBIX MOATPYIIT 1 98 Ctp.262-268
Koutpoabnasi pa6ora NeS 3a Kypc o01ueil 1 HeOpraHu4ecKoi XUMHH 1 99
OcHnognbie NOHAMUSL [Mpeamer W 3HaueHWe opraHuyeckod xumuu. MuoroobOpasue | 1 100 Crp.308-317
opeanuyeckoul xumuu (8 u.) OPTraHWYECKHX COCAMHECHUIT
DJEeKTPOHHOE CTPOCHHUE M XMMUYECKUE CBA3M aToMma yriepoaa | 1 101 Crp.317-324
IpakTuveckass padora 7: OOHapyxkenue yriepoga B | 1 102 Ctp.324- moBTOPUTH
OPraHWYeCKHX COCAMHEHUSIX
Teopus cTpoEeHUS OPraHUYECKUX COEAUHEHUI 1 103 Ctp.324-333
N3omepus u e€ BUIBI 1 104 Crp.333-342
Jladopatopnass pabdora Ne 5: MWsrotosmenue wmopenei | 1 105
MOJIEKYJl —IIPEJCTaBUTENeH Pa3IMYHbIX KJIACCOB OPraHUYECKHX
COEIMHEHUN
Knaccudukanus opraHMuecKuX coeIMHEHUI 1 106 Ctp.344-349
Homenknarypa opraHn4eckux coeAMHEHUI 1 107 Ctp.349-353
Yenesodopoowt (26 u.) lomonmornyeckuit psix  ankanHoB. HomeHknarypa u  u3omepus | 1 108 Crp.359-367
Ankanvl — 6 u. aJIKaHOB.
JlaGopaTopHasi padora Ne2: MsroroBnenue napadpuHupoBaHHOH | 1 109 Ctp.367-368 - npounrtath

6YMaFI/I, HCIIBITAHUE €€ CBOMCTB: OTHOIICHHS K BOJC U JXHUPpaM.

31




XWMHYECKHEe CBOWCTBAa alkaHOB. IIpuMeHEHHWE H  CIOCOOBI
TIOJTYYCHUS AJIKAHOB.

110

Ctp.367-368 TOBTOPHUTH

[uxnoanakaHel. 111-112 Crp.378-372
JlaGopaTopHasi paGora Ne3: O3HakOMJICHHE CO CBOWCTBaAMH 113 Ctp.367-374 moBTOPUTH
TBEpIBIX NapaUHOB: IUIABIEHUEM, PAaCTBOPUMOCTBIO B BOAE H
OpPTaHMYECKHX  pAcCTBOPUTENSIX, XHUMHUYECKOM  MHEPTHOCTHIO
(oTCyTCTBHMEM B3aUMOJCHUCTBHsSI C OpOMHOW BOJOH, pacTBOpaMH
IepMaHraHara Kajusi, THIPOKCHIA HATPHUs U CEPHOM KHCIIOTHI)
IIpakTuyeckas padora 2: [loryuenne MeTaHa U U3y4eHUE €TO 114
CBOICTB: TOPEHUS], OTHOILEHHUSI K OPOMHOI BOJIe M pacTBOPY
NepMaHraHaTa KaJus
Anxenvt — 5 u. l'omomornyeckuit  psim ankeHoB.  CTpOGHHWE  MOJEKYJIBI, 115 Crp.382-386
HOMEHKJIATypa U QU3NUYeCcKHe CBOWCTBA AKEHOB.
JlabopaTopHass  paGora Ned: OOHaApyKECHUE HENPEACITbHBIX 116
COCAMHEHUH B KEPOCHHE, CKUIUIApE.
XuMHUYECKHE CBOMCTBA ankeHOB.  [lpuMeHeHHE H  CIIOCOOBI 117 Ctp.386-397
MOJTYYEHHS! aJIKEHOB.
IpakTuyeckass padora 3: llomyuenwe sTmieHa IeruapaTarven 118
9THUJIOBOTO CHHPTA.
AJIKaIMCHBI 119 Crp.397-400
Anxunsl — 5 u. I'omomornyeckwii pan AIIKUHOB. ONEeKTpOHHOE u 120 Crp.403-405
MPOCTPAHCTBEHHOE CTPOCHUE AlleTHICHA H APYTHX aJIKUHOB
Homenknatypa u nuzomepus ankuHoB. OU3ndecKue CBOWCTBA 121 Ctp.405 no xoHIa
JlaGopaTtopHass pabGota Ne5: OsnakomsieHHEe C (U3NYECKUMH 122
alleTWICHA: PaCTBOPUMOCTHIO B BOJE, M AP.
XHMHYECKHE CBOICTBA U IPUMEHEHHE AJIKHHOB 123 Crp.405-411
JlabopaTopHass padora Ne6: O3HaKOMIICHHE XUMHYECCKHUMH 124
CBOWCTBaMH alleTWIICHA. TOPEHHEM, B3aUMOICHCTBHEM C OpOMHOM
BOJIOM, pacTBOpOM IiepMaHraHata Kamus, coisimu menu (I) u
cepebpa
Apenvt — 2 u. I'omonornueckuii psn apeHoB. XUMHUYECKHE CBOICTBA  apeHOB. 125 Crp.411-424
IIpuMmeHeHMe U N0JyUYEHUE apEHOB
IMpakTnyeckas padora 4: OtHOomeHne OeH301a K OPOMHOM BOJIE, 126 VYp.3 crp.425

PpacTBOpY NC€pMaHTIaHaTa KaJus.
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Ipupoonvie ucmounuxy | Hed1b 1 pomykThl € nmepepaboTKu 2 127-128 Crp.424-429

1271e8000p0008 — 6 u. [IpupoaHbIii U IOy THBIH ra3 1 129 IToBTOPUTH KOHCIEKT
KameHnHslii yrosp 1 130 [1oBTOPUTH KOHCIEKT
O6o0maronmii ypok 1 131 [ToBTOpUTH MaTepHai pa3ziena
KonTpoannas padora Ne 6. Yrnesogopossl 1 132

2 kypc —108 yacoB

T'uopokcunvuvie coeounenus CrtpoeHue 1 KiacCU(UKAIVS CTUPTOB 1 1 Crp.19-21

(7 ) JIaGopaTtopnas pa6ora Nel:Pextuduxanus cmecu sraHon — | 1 2 Ctp.21 - MOBTOPHUTH
BOJA.
XHUMHUYECKUE CBONCTBA aJTKaHOJIOB 1 3 Crp.28-37
CriocoObl  momydeHust cnupToB. OTAenbHbIE TpeacTaBuTend | 1 4 Crp.22-26
AJTKaHOJIOB
MHOT0aTOMHEBIE CITUPTHI 1 5 Crp.37-40
Denobl 1 6 Ctp.42-48, ynp.6 ctp.51
[pakTuyeckass padora 1: Iloaydenuwe pgudTHIOBOrO 3(upa. | 1 7 Yup.8 ctp.51
[Noyyenue raumnepaTa MeIH.

Anvoezuowl u kemonwvl ["'oMomorndeckuie psiibl adbACTHIOB i KETOHOB 1 8 Crp.51-55

(7 «.) XYMUYECKHE CBOMCTBA aJIbJICTHJIOB U KETOHOB 1 9 Crp.61-66
IIpakTnyeckas padora 2:/13ydeHne BOCCTAHOBUTENBHBIX CBOHCTB | 1 10 VYup.1 ctp.66
aNB/ICTUJ/IOB: PEAaKIUs «CepeOpsIHOTO 3epKaja», BOCCTAHOBJIICHHUE
ruapokcuna menu (1I).
[TpuMeHeHue 1 nonydeHre KapOOHWILHBIX COSMHEHUN 2 11-12 Ctp.66-67
JlaGopaTopHast pa6ora Ne 2: OkwuclieHHe dTaHOJa B dTaHalb | 1 13 Yup.7 ctp.67
pacKaJICHHON MEIHON MPOBOJIOKOM.
Kontpoasnas padora Ne 1 «I'unpokcuibHble 1 kKapOoHMIbHEIE | 1 14
COCIMHEHHSD»

Kapbonosvie xuciomvr u ux | [lonsiThe o KapOOHOBBIX KHCIOTax W WX Kiaccupukanms. | 1 15 Crp.68-71

npou3800HbIe HomeHknarypa u u3oMepus

(8 u) XuMHUYeCKUEe CBOHCTBA KAPOOHOBBIX KUCIIOT. 1 16 Crp.72-77
JlabopaTopHas padora Ne 3:BsaumopeiictBue pactBopa | 1 17 VYup.1 ctp.78

YKCYCHOH KHCJIOTBI C MarHueM, OKCHJIOM IIWHKA, THAPOKCHIOM
xene3a (I11), pactBopom kapOoOHaTa Kajus U cTeapara Kajus.
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Crioco0bI moTydeHnst KapOOHOBBIX KHICIIOT. 1 18 Ymp.8 cTp.78
Crnoxubie 3¢Gupbl. XKupsl. 1 19 Crp.79-81
Conu kapOOHOBBIX KHCIOT. MbLia. 1 20 Ctp.82-83
O6o00maronmii ypok 1 21 [ToBTOpUTH MaTepHal pa3ziena
Kourposbnasa padora Ne2 «KapOoHOBBIE KHCIOTHI M HX | 1 22
TTPOM3BOTHBIC)
Amunbi, amunoxuciomel, bOenxu. | HurpocoenuueHus 2 23-24 Crtp.95-96, ynp.2 c1p.98
Cepocooeparcawyue opeanuveckue | AMUHBI 2 25-26 Crp.98-105, ymp. 3 ctp.105
coeounenus AMUWHOKHUCIIOTHI 2 27-28 Crp.157-161
(Bu) Benku 1 29 Crp.162-169
JlabopaTopHas padora Ne 4:00HapyxeHue Oenka B KypuHOM | 1 30 Yup.5 crp.169
sTiAIle ¥ MOJIOKE.
Cepooprannueckue CoeTuHCHUS 1 31-32 Crp.113-116
Aszomcodeporcawue I'eTeponmkmaeckre COeAMHECHUS 2 33-34 Crp.117-121
2emepoyukiudeckue coeounenus. | HykierMHOBbIE KUCIOTBI KaK MPUPO/IHBIE TOTMMEPBI 1 35 Ctp.175-181
Hyxkneunosvie kucnomol. Crpoenue /IHK, ee nepBudHas 1 BTOpHYHasI CTPYKTypa 1 36 Crp.182-185
(6) Oco6ennoctu crpoerns PHK. Tumsr PHK u nx Ouonoruueckue | 2 37-38 Crp.185-186
(dyHKIIWH.
KonTpoannas padora Ne3: Azorcoaepkariue 1 39
TETEePOIMKIUICCKUE COSTUHEHHS U HYKIICHHOBBIC KUCIIOTHI.
Venesoow [Monstme o6  yrmeBomax.  Kiaccudukamust  yriesojos. | 1 40 Crp.127-128
(6 w) buonoruueckas posb
MoHo-u aucaxapuibl 1 41 Crp.129-141
JlaGopaTopHasi padora Ned: OOHapyxkeHue kpaxmaia ¢ |1 42 Ctp.142-145
MOMOIIBI0 KAYeCTBCHHOM peakiuu B Menae, xjebe, iorypre,
MaprapuHe, MaKapOHHBIX M3/ICIHSX, Kpynax.
[Nonucaxapuel 1 43 Crp.146-151
Koutpoannasi padora Ned «YTIIeBOIBD) 1 44 Crp.127-128
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Cmpoenue gewgecmsa (6 4.) SnepHbIe peakImu 2 45-46 Ctp.189-195, yrip.4 cTp.195
Xumuueckast CBs3b M CTPOCHUE MOJICKYIT 2 47-48 Ctp.196-199, ynip.4 c1p.199
MeXMOJIEKYISIPOHOE B3aUMO/ICHCTBHE 2 49-50 Ctp. 224-228, yup.9 cTp.228

Xumuueckasi mexnonoeus (14u.) Hayunple npuHIMIBI OpraHU3allid XUMHYECKOT0 MPOU3BOICTBA 2 51-52 Ctp.284-297, ynip.10 c1p.297
[Tpon3BOACTBO CEPHOM KHCIOTBI 2 53-54 Crp.297-303, ynp. 2 c1p.303
IIpon3BoACTBO aMMHaKa 2 55-56 Ctp.304-307, ynip.3 ctp.307
ITpou3BOCTBO YyTyHA 2 57-58 Ctp.308-312, ynip.8 ctp.312
[Tpon3BoaCTBO cTaN 2 59-60 Crp.313-317, ynp.5 crp.318
[TpOMBIIIICHHBIN OpraHUYeCKUH CHHTE3 2 61-62 Crp.319-325, ynp.8 c1p.325
«3eNeHas XUMU 2 63-64 Crp.326-330, ynp.4 crp.331

Xumus 8 n08CEOHEBHOU HCUZHU Xumus umu 1 65 Crp.332-342

(10 u.) IpakTnyeckas pa6ora 3:CpoiicTBa yKCycHOW KHCIOTBI u | 1 66 VYp. 9 crp.343
MHIIEBOU COMBI.
JlekapCcTBEHHBIC CPEICTBA 1 67 Crp. 343 - 351
IIpakTHyeckas padora 4. AHaNHU3 IEKAPCTBEHHBIX CPEACTB 1 68 Yup.5 crp.352
KocmeTnueckne n mapgroMepHbIe CpelicTBa 1 69 Crp.352-359
IpakTuyeckass padora 5. Hsrotoenenue ayxoB U 3¢upHbIX | 1 70 Yup.8 cp.359
Maced.
BriToBas xumus 2 71-72 Ctp.359-369, ynp.8 cTp.369
[IurMeHTHI 1 KpacKu 1 73 Crp.369-380
IIpakTnyeckas padora 6: Kpanienue Tkanei 1 74 Yup.6 ctp.380

Xumusi Ha cayoicboe obwecmea | XUMUsI B CTPOUTEIILCTBE 2 75-76 Crp.381-387, ynp.2 crp.387

(8u4.) XUMUS B CEIILCKOM XO035HCTBE 2 77-78 Crp.388-393, ynp.4 crp.394
[TosimMepHBIE MaTepHAIIBI 2 79-80 Crp.397-410, yop.5 ctp.410
Heoprannueckue Marepuansl 2 81-82 Crp.412-418, ynp.9 cTp.418

Xumus 6 cogpemennoti nayke 10 OcoOEeHHOCTH COBPEMEHHON HAYKH 2 83-84 Crp.419-422, ynp.2 ctp.423
HcTounnku XxuMu4eckoi HHGopMammuu 2 85-86 Ctp.422-426, ynip.4 ctp.427
Hanoxumus 1 HAHOTEXHOJIOTHH 2 87-88 Crp.427-433, ynp. 7 ctp.433
CynpamonexysapHast XUMUs 2 89-90 Crp.433-437, ynp.4 ctp.437
Bonoponnas snepretuxa 2 91-92 Crp.438-433, ynp.7 cTp.443

Obobwenue u nosmopenue Kypca xumuu — 3 u. 3 93-95 [ToBTOPUTH 3aNKCH B TETPaIn

HTorosasi KOHTpPoJIbHasi paboTa MO0 XMMHH 1 96
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Koucyabramuu -12

IK3aMeH

Crpoenue aroma. [leproandeckuii 3aKoH. 2 97-98

OCHOBHbBIC ITOHATHS U 3aKOHBI XMMHUH. XMMHUYCCKUE PEaKIIUU 2 99-100

PactBopHI 2 101-102

Pemienue 3ama4 mo xumun 2 103-104

OCHOBHBIE KJIaCChl HEOPTaHUMYECKUX COCTUHEHUH 2 105-106

OCHOBHBIE KJIACCHI OPraHUMYECKUX COCTUHEHHH 2 107-108
4
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEFHOHI
JAEATEJIBHOCTH OBYYAIOIIIUXCHA

Copaepxanne o0yueHnst

XapaKkTepUCTHKA OCHOBHBIX BHIOB JeSITeJIbHOCTH
o0yyarouuxcs (Ha YypoBHe Y4eOHBIX JIEHCTBUIA)

XHUMHUYECKHE peakmnn

OOBsicHeHUE CYITHOCTH XUMHUYECKUX POLIECCOB.
Kiraccudukarys XuMHIeCKIX Peakni 1Mo pasInIHbIM
IIPU3HAKaM: YUCIIy U COCTaBY IPOLYKTOB U PEareHTOB,
TeroBoMy 3 dekTy, HarpaBIeHuIo, pase, HATHIHIO
KaTaau3aTopa, U3BMEHEHHIO CTENEHE OKHCIIEHNS JIEMEHTOB,
00pa3yomunx BeIecTBa.

YcraHoBKa MPU3HAKOB OOIIETO M Pa3IMYHOTO B THITOJIOTHU
peakuui 1151 HEOpraHMYECKON U OPraHnYecKor XUMHUHU.
Knaccngunukanus BemecTs 1 MpoLecCcoB ¢ TOUKH 3PCHUS
OKHUCJICHUS-BOCCTaHOBJIEHUS. COCTaBICHUE YPABHEHUH peaKIuil
C TIOMOIIBIO METOJIa 3JICKTPOHHOTO OanaHca.

OOnbsicHEHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKINH U
MOJIOKEHUSI XUMHYECKOTI'0 PaBHOBECHS OT Pa3IMUYHbIX (PaKTOPOB

XUMHYECKUHN SKCIEPUMEHT

BrinonHeHre XMMHYECKOTO SKCIIEPUMEHTA B IIOJTHOM
COOTBETCTBUU C IPaBUIaMH O€30I1aCHOCTH.

Habnronenue, ¢pukcanus u onucanye pe3yabTaToB IPOBEIECHHOTO
9KCHEPUMEHTA

Xumuueckas nHGOpMaLus

IIpoBenenune caMOCTOSATENBLHOTO MTOMCKA XUMUYECKON
“H(OPMAITUH C UCTIOIH30BAaHUEM PA3JIMYHBIX UCTOYHUKOB
(HayIHO-TIONYJISIPHBIX U3AaHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UnTtepHeTa). Mcmonb30BaHNe KOMIBIOTEPHBIX
TEXHOJIOTHH 1J11 00pabOTKU U Tepeaadu XUMHUICCKON
rH(OPMAITNH U ee TIPEACTABICHHS B PA3IMYHBIX (OopMax

Pacuers! o xumuueckuM Gpopmysam
Y YpaBHEHHSIM

VYcraHoBKa 3aBUCUMOCTH MEXAY KaueCTBEHHOH U
KOJIMYECTBEHHOM CTOPOHAMH XUMHUYECKHX 0OBEKTOB U
IIPOLIECCOB.

Pemienue pacyeTHbIX 3a1a4 10 XUMHYECKUM (HOpMyIIaM U
YpaBHEHUSIM

[MpodunbHOE ¥ TpodhecCHoHATBHO
3HAYUMOE COJIEPIKAHUE

OOBsCHEHUE XUMHUYECKHX SBJICHUH, TPOUCXOISIIUX B IPUPO/IE,
OBITY U Ha ITPOU3BOJICTBE.

OnpeneneHne BO3MOXKHOCTEH MTPOTEKAHUSI XUMHUIECKUX
MIPEeBPAICHUN B PA3JINYHBIX YCIOBHSIX.

ColurofieHre MPaBWIT YKOJIOTHIECKH TPAMOTHOTO TIOBEICHHUSI B
OKpY>Karolle cpene.

OneHka BIHMSHUS XUMAYECKOTO 3arPsS3HEHUS OKPYKatoIei
Cpe/ibl Ha OPraHu3M YeI0BEeKa U JAPYrue KUBbIC OpraHU3MBbI.
CobumoieHre mpaBmil 6€30MacHOT0 00PAIECHHS C TOPIOYUMU H
TOKCUYHBIMH BEIIECTBAMH, JJA0OPATOPHBIM 000PYIOBaHUEM.
IToaroToBka pacTBOPOB 3aJaHHOM KOHIICHTPAITUH B OBITY U Ha
TIPOM3BOJICTRBE.

KpuTndeckas orieHKa JOCTOBEPHOCTH XUMUYECKOW HH(POPMAIIHH,
MIOCTYHAOIIEeH U3 Pa3HbIX HCTOYHUKOB
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8. YYHEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHME YYEBHOU JUCHUIIVIMHBI XUMUA

B ®umuane I'BIIOY PX «YepHOropckuii ropHO-CTPOMTEIbHBIA TEXHUKYM» C. bes
uMeeTcsl KaOMHEeT XMMUU ¢ JabopaTopuel U 1abOpaHTCKOW KOMHATOH, B KOTOPOM MMEETCS
BO3MOXXHOCThH 00ecreynTh CBOOOIHBIN H0CTyn B IHTEpHET BO BpeMs yueOHOro 3aHATHS U B
HepuoJl BHEYYEOHOH 1eATeIbHOCTH 00YJaOLIHXCS.

[Tomemienue kabunera yaoBieTBopseT TpeboBaHusM CaHUTAPHO-3MHAEMUOIOIHUECKUX
npaBun U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m 9acCTMYHO OCHAIIEHO THUIIOBBIM
00opy/0BaHUEM, YKa3aHHBIM B HACTOSAILIUX TPEOOBAHUSX.

B cocraB y4eOHO-METOAMYECKOTO W MAaTepHUaIbHO-TEXHHYECKOTO OCHAIEHHUS KaOuHeTa
XUMUU BXOJIST:

* MHOTrO()yHKIIMOHAJIbHBINA KOMITJIEKC MPETOAaBaTes;

* HaTypaJbHBIE OOBEKTHI, MOJEIH, TPHOOPHI U HAOOPHI ISl TIOCTAHOBKH JIEMOHCTpA-
LIMOHHOT'O ¥ Y4EHHUYECKOT0 KCIIEPUMEHTA;

* IeYaTHbIE U SKPAHHO-3BYKOBbIE CPEICTBA O0YUCHMUS;

*  CpeICTBa HOBBIX MH(OPMALIMOHHBIX TEXHOJIOTHIA;

* PEaKTHBBI;

* TEpEeYHH OCHOBHOH M JIOTIOJHUTEIHHON Y4eOHOH INTepaTyphl;

* BCIOMOTraTelbHOe 000PYJJOBaHUE U MHCTPYKLIUY;

*  OuOMMOTEeUHBIA HOHI.

B nponecce ocBoeHust nporpamMMmbl y4eOHOW JMCLUMIUIMHBI XUMUSL CTYAEHTBI JOJKHBI
UMETh BO3MOXXHOCTb JIOCTYIA K 3JIEKTPOHHBIM YYEOHBIM MaTepuanaM 0 XUMHH, UMEIO-
mMMcsl B cBOOOJHOM JocTyne B ceTH VHTepHeT (2JeKTPOHHBIM KHUTaM, MPaKTHUKyMaM,
TectaM, marepuaiam EI'D u np.).
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— M.: Jlpoda, 2019. — 446, (2) c.: un. — (Poccuiickuii yaeOHHK)
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3. Epoxun FO.M., Kosanesa H.b. Xumusa mna npodeccuil U CrenuagibHOCTEH

TEXHUYECKOTO U €CTECTBEHHO-HAYYHOro MpOoQuieh: yueOHUK AJIsl CTY/. YIPSKICHUI Cpel.
npod. obpazoBanus. — M., 2014.

4, Epoxun FO.M. Xumus: 3amauu U yrpakHeHus: y4yed. mocobue i CTy/I.
yupexaeHuit cpea. nmpod. oobpazosanus. — M., 2014,
5. Epoxun FO.M. COOpHUK TECTOBBIX 3aJlaHUM MO XMMHUU: y4yeO. mocobue ains

CTYI. YUpeXJACHUU cpell. mpod. oOpazoBanus. — M., 2014.
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1. Oenepanbhblii 3akoH oT 29.11.2012 Ne 273-@3 «OO6 o0pa3oBaHuu B
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2. [Tpuka3 MunuctepcTBa obpazoBanus 1 Hayku PO ot 17.05.2012 Ne 413 «O06
YTBEPXKICHHH (DeZlepallbHOTO TOCYIApPCTBEHHOTO 00pa30BaTENBFHOTO CTaHIApTa CPEIHEro
(momHOTO0) 0011IeT0 00pa30BaAHUSY.

3. [Tpuxa3z MunucrepcrBa oopasoBanust 1 Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHHnHU n3MeHeHui B [Ipuka3 Munuctepcra obpazoBanus u Hayku PO ot 17.05.2012 Ne
413 “O0 yrtBepxaeHuu (eaeparbHOTO TOCYJAPCTBEHHOTO 00pPa30BaTEIBHOTO CTaHIApTa
cpenHero (MOoHOro) 00I1Iero 00pa3oBaHus ».

4. [Tucemo JlemaprameHTa roCylapCTBEHHOW MOJUTHKU B c(epe MOATOTOBKH
pabounx kaapoB u JI1O Muno6punayku Poccun ot 17.03.2015 Ne 06-259 «Pexomennanumn
[0 OpraHM3alWy TOJYYCHHS CpeIHEero oO0mero oOpa3oBaHUS B NpeleliaX OCBOSHUS
00pa30oBaTeNbHBIX MPOTPaMM CpeJHEero MpodeccHoHaNbHOrO o0pa3oBaHMs Ha 0asze
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HNHuTepHeT-pecypcsl

www.pvg.mk.ru(omumnuana «ITokopu BopoOseBbI TOPHI»).
www.hemi.wallst.ru(O6pa3oBaTenbHbIi cait TUTST IIKOJIbHUKOB XUMUS).
www.alhimikov.net(O6pa3oBaTenbHbINH CAWT IS IIKOJILHUKOB).
wWww.chem.msu.su(DnekTpoHHast OHOIMOTEKA [0 XUMHH).
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www.1september.ru(metoaudaeckas razera «IlepBoe ceHTIOPS»).

WWW.hvsh.ru(xypran «Xumus B IIKOJIE»).

WWW.NI].rIUGKypHAIT «XUAMHUS H KU3HBY).

www.  chemistry-chemists.  COM(3NEKTPOHHBIN  KypHaNT  «XUMHKH W XUMHSID»).
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