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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma y4eOHON AUCHUTUIHHE « XUMUS» MIPEIHA3HAUCHA IS H3y4EHUS] XUMUN
B LIEHTpPE-KOJUIe/pKe MpuKIaaHbix kBapukanuii ®I'BOY BO Muuypunckuii [AY, peanusyromem
00pa30BaTeNbHYI0 TIPOrpaMMy CpPEAHET0 OOIIero OoOpa3oBaHMs B MPEETax OCBOCHUS OCHOBHOMN
npodeccuoHabHON oOpa3oBareabHO# nporpammbl CITO Ha 6a3ze 0OCHOBHOTO 00IIero oOpa3oBaHuUs
IIPU TIOATOTOBKE KaapoB 1o crenuaibHocTH 35.02.06 TexHoIorHus mpou3BOICTBA U MepepaboTKu
CEJIbCKOXO35IMCTBEHHOM MPOAYKIIUH .

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero oO1iero
00pa3oBaHMs, NMPEIbSABIAEMBIX K CTPYKTYpE, COAEPKAHHIO U PE3yJibTaTaM OCBOEHHUS y4eOHOM
IUCUUIUIMHBL «XUMHS», B COOTBETCTBHHM C METOAMYECKHMMH PEKOMEHIAMAMHU IO PeaTH3aliu
cpeaHero oodmero o0pa3oBaHUs B Ipenenax OCBOEHHs 00pa30BaTENbHON MPOrpaMMbl CPEIHETO
npoeCCUOHATBLHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMS, YTBEP>KIACHHBIMU
MunuctepctBoM npocsenienus Poccuiickoit @enepanuu 14.04.2021 roaa.

Conepxanue mnporpamMmbl «XHMHS» HaIPaBICHO Ha JOCTH)KEHHE CIEIYIOIUX IeJlei:

* (gopmupoBaHue y 0Oy4aromIMXCS YMEHHS OIICHWBATh 3HAYMMOCTh XMMHYECKOTO 3HAHHS JUIS
KaXJI0T'0 YEJIOBEKa;

* (hopmupoBaHue y 00y4arOIMXCs LEIOCTHOTO MPEICTABICHHUSI O MUPE U POJIM XUMUU B CO3JJaHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHbI MHUpPA; YMEHHUS OOBSCHITb OOBEKTHI U IPOLECCHI
OKPYJKaroIed JIEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOW, KYJIbTYpPHOH, TEXHMYECKOW Cpeibl,
UCIIOJIB3YS ISl 3TOr0 XMMHUUYECKUE 3HAHUS;

* pa3BUTHE y 00YUaIOIIUXCSl YMEHUHN pa3anyaTh (PaKThl U OLIEHKH, CPABHUBATh OLICHOUYHBIE BBIBO/IbI,
BUJIETh UX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBS3b KPUTEPUEB C OIIPEIEICHHON CUCTEMON LIEHHOCTEH,
(bopMyIHMpoOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3ULIHIO;

* mpuoOpereHHe OOy4aroUMMHUCS OIbITa Pa3HOOOpPa3HOM  JEATEIbHOCTH, [IO3HAHUSA U
CaMOIIO3HAHUS; KJIIOUEBbIX HAaBBIKOB, UMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE Ul Pa3IUYHbBIX BHJIOB
NeSITEIbHOCTH (HABBIKOB pELIeHMs] IpoOJieM, MPUHATHS pelleHul, oucKa, aHauu3a U o0paboTKu
nH(popMalui, KOMMYHUKaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYIHUYECTBA, OE30M1aCHOTO
oOpallleHus C BeUIeCTBaMU B IIOBCEIHEBHON KU3HN).

B nporpaMMmy BKIIIOYEHO coJiepXaHKe, HalpaBIeHHOEe Ha (hopMUpOBaHHE y 00yUaroIUXCs
KOMIIETEeHIMH, HeoOxonumblx g kayecTBeHHoro ocBoeHus OIIOII CIIO na 0aze OCHOBHOIO
ob1iero obpa3oBaHUs C TOJIYYEHHEM CpPEIHEro OoOIIero oOpa3zoBaHHUs; MPOrPaMMbl MOATOTOBKU
CHEIHAIUCTOB cpenHero 3eHa mno crenuanbHocT 35.02.06 TexHonoruss mpou3BOACTBA U
nepepaboTKU CeNbCKOXO03UCTBEHHOM MPOTYKIUH .

OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCHUTIJIMHBI «XUMUS»

XuMHsL — 3TO HayKa O BEILECTBAX, UX COCTaBE M CTPOCHMHM, CBOMCTBAX M MPEBPALICHUSIX,
3HAUEHUM XUMHUYECKHX BEIIECTB, MAaTEpUAIOB U IPOLECCOB B INPAKTHUYECKON JEATEIbHOCTU
YeJI0BEKa.

Conepxanue o0011e00pa3oBaTeabHON y4eOHOW TUCHMIUIMHBI «XHMHS» HAIlpaBlIeHO Ha
YCBOEGHHE O0YYaIOIIUMHUCA OCHOBHBIX MOHSATUH, 3aKOHOB M TEOPHUI XUMUH; OBJIAJICHUE YMEHUSIMHU
Ha0Jt0/1aTh XUMHUYECKHE SBJICHUS, TPOBOJAUTh XUMUYECKUN SKCIIEPUMEHT, MPOU3BOAUTH PAaCUEThI
Ha OCHOBE XUMHYECKMX (OpMyl BEIIECTB U  YpaBHEHHM  XUMHYECKHX  pEaKIUi.

B mpouiecce n3yuenus XUMHM y 00y4arolnuxcs pa3BUBAIOTCS MMO3HABATEIbHbIE HHTEPECH U



WHTEJUIEKTYalIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEILHOM MPUOOPETCHUS 3HAHUU IO
XUMHH B COOTBETCTBUH C BO3HHKAIOIIUMH KM3HECHHBIMU TIPOOJIEMaMH, BOCIIUTHIBAETCS OepekHOE
OTHOIICHHUS K MPUPOJE, TOHUMAaHUE 3J0POBOTO 00pasa U3HU, HEOOXOAUMOCTH MPEAYIIPEIKICHIS
SIBJICHUH, HAHOCSIINX Bpel 3I0POBBIO u OKPY KaOIIeH cpene.

OHHU OCBaMBAIOT MPUEMBI I'PAMOTHOTO, OE30MTACHOTO HCIIOJIb30BAHMSI XUMHUYECKUX BEIIECTB
W MaTepuayioB, TMPUMEHSEMBIX B OBITYy, CEIbCKOM XO3SHCTBE W Ha TPOU3BOJICTBE.

Peanuzamust neyKTUBHOTO MOJAX0J@ K M3YYCHHIO XMUMHH CIIOCOOCTBYET Pa3BHTHIO TaKHX
JIOTUYECKUX Olepamnuii MBIIUICHUS, KaK aHadu3 HW CHUHTe3, O0000IeHHNe W KOHKpPETU3allus,
CpaBHEHUE u AHaJIOT U, cucTeMaTH3aIus u KJIacCUUKALIUS u Ip.

N3ydyenne xumun UMEET CBOM OCOOCHHOCTHM B 3aBUCUMOCTH OT Tpoduis
npodeccnoHabHOTO 00pa30BaHMUS.

B conmepxanum y4ueOHOW AMCHMIUIMHBI Ui crenuanbHocTH  35.02.06 TexHomorus
MPOM3BOJICTBA W TMEPEepabOTKH CEITbCKOXO3SMCTBEHHON TMPOIYKIIUU €CTECTBEHHOHAYYHOTO
npoduias NMpopecCUOHAIBHO 3HAYUMBI KOMITOHGHT HE BBIJCJICH, TaK KaK BCE €ro COJEP)KaHHE
SIBJISICTCS IPO(HUIIBHO OPUEHTUPOBAHHBIM M HOCHUT MPOPECCHOHAIBHO 3HAUUMBIN XapaKTep.

B mporecce u3ydeHHs] XMUMHUH TEOPETUYECKHUE CBEIICHUS JOTIOJNHSIOTCS JIEMOHCTPAIUsSIMU,
a00paTOPHBIMU  ONBITAMHA ¥ TPAKTUYCCKUMH 3aHATUSMH. 3HAYUTEILHOE MECTO OTBOIMTCS
XUMHYECKOMY JKcrepuMeHTy. OH OTKpPBIBaCT BO3MOXKHOCTh (OPMHUPOBATH y OOYYarOIIMXCS
CIeIMANIbHBIC TIPEIMETHBIC YMEHHSI: pa0OTaTh C BEIISCTBAMH, BBIMOJIHATH MPOCTHIC XUMHUYCCKUE
OTBITHI, YYUTh OE30MaCHOMY H JKOJOTHYECKH T'PAMOTHOMY OOpalieHHI0 C BEIIECTBAMH,
MaTepuagaMH U MpoleccaMu B OBITY U Ha MPOU3BOJICTBE.

Jlyis opraHu3anMy BHEAYIUTOPHOM CaMOCTOATEIbHOW pabOThl 0OYYAIOIIUXCS MPEICTaBICH
MIPUMEPHBIH MIepEUYCHb pedepaToB (mokamoB), WHUBUIYaIbHBIX MTPOCKTOB.

B mporecce uzyueHuss XumMu#M BakKHO (HOpMUPOBATH MHPOPMAIMOHHYIO KOMIETEHTHOCTD
oOyuatomuxcsi. [103ToMy TIpu OpraHU3aIliu CaMOCTOSTEIBLHOU PabOThl AKIICHTHPYETCS BHUMaHUE
oOydJaronmuxcsi Ha TOMCKe HWH(OpMalMM B CpPEIACTBaX MaccMmenuna, HHTepHeTe, ydeOHOU u
CHEIMAIbHOM JIUTEpaType ¢ COOTBETCTBYIOMIMM O(POPMIICHUEM U TIPEICTABIICHUEM PE3YJIbTATOB.

B mporpamme 3HakoM * BBIIEICH MaTepuall, KOTOPHIM OTBOJMTCS HA CaMOCTOSITEIBHOE
u3yyeHre o0yyaromyuMucs.

N3ydyenne oOmieoOpa3oBarenbHOM  yu4eOHOW AMCHMIUIMHBI  «XUMHUS»  3aBEpIIAETCs
MOJIBE/ICHUEM UTOTOB B JOpME HK3aMeHa B MEPBOM ceMecTpe U Au(dEepeHIIMPOBAHHOTO 3a4eTa BO
BTOPOM CEMECTpE B paMKax MPOMEXKYTOYHOI aTTeCTaIllK CTyIeHTOB B mpoiecce ocBoenus OITOII
CIIO no cmneuuanbHoctd  35.02.06  TexHonoruss TNpouM3BOJACTBA U  NepepabOTKU
CEJIbCKOXO035IMICTBEHHON TPOYKIINN .

MECTO YYEBHOW JUCIATIJIMHBI B YYUEBHOM ILJIAHE

VYueOHast nuCHMIUIMHA «XUMHs» BXOJHWT B COCTaB MpeaMeTHou obnactu 9.4. EctecTBeHHBIC
Hayku O®I'OC COO u  obmeobpazoBarensHoro mukina I[IIICC3 cnenuansrocTH  35.02.06
TexHomorust TPOU3BOACTBA M TEepepabOTKU CEIbCKOXO3AWCTBEHHOW mpoaykuuu  (6a3oBas
MTOATOTOBKA).

PE3YJbTATBHI OCBOEHUS YYEFHOM JUCIHUTILINHBI

OcBoeHnue cojepxanus y9eOHON JUCITUTUTHHBI « XUMUS», 00ECIIeYnBaeT JOCTIKECHHE



CTYIEHTAMHU CJIEIYIOIINX PE3YIbTaTOB:
* TUYHOCMHDBIX

- YyBCTBO T'OPIOCTH U YBAXKEHUSI K UICTOPUU U JOCTHXKEHUSAM OTEUECTBEHHOW XMMHUYECKON HaYKH;
XUMHUYECKH IPaMOTHOE TIOBEJICHUE B MPOPECCUOHATBHON ACSITENILHOCTH U B OBITY IpU 0OpalieHuu
C XMMHYECKUMH BELLIECTBAMHU, MaTepUaIaMHu U IPOLECCAMU;

- TOTOBHOCTD K MPOJIOJDKEHUIO 00pa30BaHMsl U MOBBIIICHUS KBaTU(pUKALUU B U30paHHOI
npodeccnoHanbHOM e TeIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKUX KOMIIETEHIIUN B
3TOM;

- YMEHHE HUCII0JIb30BaTh JOCTUKEHUSI COBPEMEHHON XMMHUECKON HAYKU U XMMUUYECKUX TEXHOJIOTUI
ISl TIOBBIIIEHHSI COOCTBEHHOTO MHTEIJICKTYAJIbHOTO Pa3BUTHS B BEIOPAHHOW PO ECCHOHATBHON
NESITENIbHOCTH;

* MemanpeomMemnplx:

- UCMOJIb30BaHUE PA3JIMYHBIX BUJIOB [103HABATEIBHON E€ATEIbHOCTH U OCHOBHBIX
HTEJUIEKTYabHBIX Onepaluil (OCTaHOBKU 3a/1auu, (HOPMYIUPOBAHUS TUTIOTE3, aHAIHM3a U CUHTE3a,
CpaBHEHHUs, 0000IIEHNS, CUCTEMATH3aIMH, BBIABICHUS TIPUYNHHO-CIIEICTBEHHBIX CBS3€H, TOUCKA
aHaJIoroB, GOPMYIUPOBAHUS BHIBOJIOB) JIJISl PEIICHHS IIOCTABICHHOM 3a1a4u, MPUMEHEHHE
OCHOBHBIX METOJIOB IM03HaHUs (HAOII0CHNSI, HAYYHOT'O 3KCIIEPUMEHTA) JUIsl U3YyUEHUS! pa3IMYHbIX
CTOPOH XMMHUYECKUX OOBEKTOB U MIPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBATHCS B PO eCCHOHATTBHOM cdepe;

- HCII0JIb30BAHUE PA3IMUHBIX UICTOYHUKOB JUJISl MOTYYEHHS] XUMUYECKOW HH(POpMaIlUU, YMEHUE
OLICHUTH €€ IOCTOBEPHOCTH I JJOCTUKEHHSI XOPOIIUX PE3ylbTaTOB B MPOeCcCHOHATBHOU cdepe;
npeoMemHmbIxX:

- chopMHUpOBAaHHOCTH MPEICTABICHUN O MECTE XUMHUU B COBPEMEHHOM HaAyYHON KapTHHE MUPA;
MMOHMMAaHKE POJIH XUMUU B JOPMUPOBAHUU KPYro3opa U (GyHKIMOHAILHON IPaMOTHOCTH YeJIOBEeKa
JUIS pellieHus] IPaKTUYECKUX 3aau;

- BJIaZICHHE OCHOBOMOJIATAIOIUMU XUMHUUECKUMHU MOHITUSIMH, TEOPUSAMH, 3aKOHAMU

Y 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHUEN U CUMBOJIMKON;

- BJIaZICHHE OCHOBHBIMHU METOJaMU Hay4YHOT'O MO3HAHUS, UCTIOJIb3YEMBbIMU B XUMHHU:
HaOJI0IeHeM, OIMCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHUEeM 00paldaThiBaTh, OOBSICHSTH
pe3yabTaThl IPOBEAECHHBIX OMBITOB U JI€7aTh BBIBObI; TOTOBHOCTh M CHOCOOHOCTH MPUMEHSTh
METO/bI TO3HAHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

- ¢(hOpMUPOBAHHOCTb YMEHUS /1aBaTh KOJMUECTBEHHBIE OLIEHKU U TPOU3BOIUTE PACUEThI IO
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM;

- BJIaJICHHE MTPaBUJIAMU TEXHUKHU 0€30MTaCHOCTHU MPU UCIOJIb30BaHUU XUMUYECKUX BEILECTB;

- chopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIIEHUIO K XUMHUYECKON HH(pOpMaIuy,
ITOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.

Conep:xkanue 001eo0pa3oBareibHOM y4eOHOM IMCHUIIMHBI XUMUSA



BBeaenue
Hay‘-IHBIC METOABI ITO3HAHHUA BECIICCTB U XUMHNYCCKUX HBHeHHﬁ. POJIB 3KCH€pI/IMeHTa
)41 TeOpI/II/I B XUMHUMU. 3HaquHe XUMHUHU HpI/I OCBOCHHUU HpO(bGCCI/II/I.

1. Opranunyeckasi Xumus
1.1. Ilpeomem opzanuueckoun xumuu. Teopus cmpoenun op2anuiecKux coeOuHeHull

IIpeamer oprannyeckoii xumuu. [lonsTHe 00 OPraHNYECKOM BEIIECTBE M OPraHUYECKOM
xumuu. *KpaTtkuii ouepk UCTOPUH PA3BUTHS OPraHUYECKON XUMHUU. BUTanusm u ero kpymenue. *
OcoOeHHOCTH CTPOEHUS OpraHMYeCKUX coeanHeHuil. KpyroBopor yriepoza B mpupoe.

Teopust ctpoeHus oprannyeckux coenuHenuii A.M.bytnepona. [Ipeanockuiku co3ganus

Teopuu ctpoeHusi. OCHOBHBIE MOJ0KEHUS Teopun cTpoeHust A.M.bytinepoBa. Xumudeckoe
CTpOEHHE U CBOICTBa opranndeckux BeuiecTs. [lonstue 06 nsomepun. CrnocoObl 0ToOpaskeHus
CTpOEHHS MOJIEKYIbI (hopMyIibl, Mofenn). 3HaueHue Teopun A.M. bytneposa aiis pa3BuTus
OpPraHUYECKON XMMHUHU U XUMUUYECKHUX MPOTHO30B. CTpoeHHe aToMa yriiepoaa. DIEKTPOHHOE 00JIaK0
1 OpOUTalh, S- U p-OopOUTAH. DICKTPOHHBIC U AJIEKTPOHHO-Tpaduieckre GopMybl aToMa
yriaepoaa B OCHOBHOM U BO30YXK/I€HHOM COCTOSIHMSIX. KoBanleHTHas XMMHUYECKas CBA3b U €€
KJIAaCCU(UKALIUSA IO CITOCO0Y NIEpEeKphIBaHUS opOHTaneii (G- u n-cBsizu). [loHATHE THOPHIN3AIINN.
Paznuuneie THbI rHOpHIU3aK U OopMa aTOMHBIX OpOUTAaJIeH, B3aMMHOE OTTAJIKMBAHUE
rUOPUAHBIX OpOUTANIel U X PACIIONIOKEHHUE B TPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM
sHepruu. ['eoMeTpusi MOJIEKYJ BEIIECTB, 00pa30BaHHBIX aTOMaMH YIIepoa B pa3IU4HbIX
COCTOSIHUSIX THOPHAM3AIIHH.

Kaaccuduxanus oprannyeckux coequHenmii. Knaccudukamnus opraHu4ecKux BEIIECTB
B 3aBUCUMOCTH OT CTPOCHHS yriiepoaHoi nenu. [Tonstre GpyHKINOHATBHOMN TPYIIIIbIL.
Krnaccudukanys opraHMueckrx BEIIECTB MO TUITY PYHKIIMOHAIBHOMN TPYIIIIHI.

OcCHOBBI HOMEHKJIaTyphl OpraHMYECKHUX BElIeCTB. TpHUBHalIbHbIE Ha3BaHUs. PaninoHanpHas
HOMEHKJIaTypa Kak npeamectseHHua Homenknatypsl [UPAC. Homenkiarypa

IUPAC: npunHuumsl o6pa3oBaHusi Ha3BaHUN, CTAPIIMHCTBO (DYHKIIMOHAIBHBIX TPYII, UX
o0o3HaueHue B npedpukcax u cyPpdukcax Ha3BaHUH OPraHUYECKUX BELIECTB.

THunbl XMMHYECKHX CBsI3ell B OPraHNYeCKNX COeIMHEHHUSX M CIIOCO0bI NX pa3phIBa.
Knaccugukaius KoBaJ€HTHBIX CBsI3€H 110 3JEKTPOOTPULIATEILHOCTH CBA3aHHBIX aTOMOB,
croco0y MepeKpbIBaHMs OpOUTANICH, KPATHOCTH, MEXaHU3MY 00pa3oBaHus. CBSA3b IPUPOIBI
XUMHUYECKOH CBSI3U C TUIIOM KPUCTAJUIMUECKOHN PElIeTKH BEIIeCTBA U €ro (PU3nYecKuMu
cBoiicTBaMu. Pa3pbiB XUMHUUYECKOM CBSI3U KaK Ipoliecc, 0OpaTHBIN ee 00pa30BaHUIO.
['oMonuTHYecKuil U reTepoTUTUUECKUI pa3phIBbI CBS3EH, X COMOCTaBICHUE C OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MeXaHU3MaMH ux oOpa3oBanus. [loHsTHE CBOOOJHOTO pajuKaa,
HYKJI€O(UIBHON U 3MeKTPO(UIBHOMN YaCTHUIIBI.

Kaaccndukanus peakumii B opranndeckoit xumuu. [{oHstre o TMnax u MexaHusmax
peakuuii B opranudeckoit xumuu. Cyocrpar u peareHT. Knaccuukanus peakiuii mo n3MeHeHHIO B
CTPYKType cyOcTpara (pucoeinHeHNe, OTUICTIIICHNE, 3aMeIeHNne, U30MEepU3aLus) U THILY
peareHTa (paauKaabHbIe, HYKJIeOhUIbHBIE, TeKTpoduIbHbIe). OCOOCHHOCTH OKHCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX pEaKLUN B OPraHUYECKON XUMUH.

CoBpemeHHbIE NPeICTaBJIEHUsS] 0 XUMUYECKOM CTPOEHHH OPraHMYecKHX BellecTB.
OcCHOBHBIE HaNpaBJICHU pa3BUTHA Teopuu cTpoeHus A. M. bytnepoBa. M3omepus opraHn4eckux
BELIECTB U €€ BUuAbl. CTPYKTypHas H30MEPHs: MEKKIIACCOBAs!, YIJIEPOJHOTO CKEJIETA, TOJI0KEHHUS



KpaTHOH cBsA3M U (GyHKUMOHANBHO rpynmbl. [IpocTpancTBeHHast H30Mepus: TeoMeTpUuyecKas u
ontuyeckas. [loHATHE aCUMMETPUYECKOTO LIEHTPA. broIornueckoe 3Ha4eHne ONTUYECKON
n3oMepun. B3anMHOe BIHSIHIE aTOMOB B MOJICKYJIaX OPraHUYECKHX BEIICCTB. *DIEKTPOHHBIC
3¢ (}eKTb aTOMOB M aTOMHBIX TPYII B OPraHUYECKuX Mosekynax. MHaykunoHHbIl 3G ek,
MTOJIOXKUTEIBHBIN U OTPHUIATENIbHBIN, €r0 0COOeHHOCTH. Me3omepHbii ekt (3¢ hekT
COTIPSDKEHMSI ), €r0 0COOCHHOCTH. *

Hemoncmpayuu

Konnexuun oprannyeckux BemecTs (B TOM YKCIIE JEKapCTBEHHBIX MPENapaToB, KpacUTeENeH ),
MarepuaioB (MPUPOIHBIX U CHHTETUYECKHUX Kay4yKOB, INIACTMACC U BOJIOKOH) U U3CIIUNA U3 HUX
(HuTEH, TKAHEH, OT/IEJIOUYHBIX MATEPUAJIOB).

Mognenu monekyn CHa, C2Hs, C2Hz, CsHs, CHsOH — mapoctep>kHeBbIe 1 0ObEMHBIE.

Monenu oTTalKuBaHus THOPUIHBIX OpOUTANIEH C TOMOIIBIO BO3AYIIHBIX HIAPOB.
BsaumopeiicTBue HaTpus C 3TAHOJIOM U OTCYTCTBHE B3aUMOJICHCTBUS C IUITUIOBBIM 3(hUpOM.

1.2. Ilpedenvuvie yeneeodopoowvt

T'omoutornueckuii psig aaxanoB. [lorsrue 06 yriaeBogopoaax. OcOOEHHOCTH CTPOCHHUS
IIpe/IeIbHBIX YIIIEBOJAOPOJOB. AJKaHbl KaK IPEICTABUTENN NPEAEIIbHBIX YIIEBOI0PO/I0B.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI METaHA U IPYTUX aJIKaHOB.
I'omonoruueckuit ps u uzomepus napadpunoB. HopmanbHoe 1 pa3BeTBIEHHOE CTPOCHUE
yraepoHoi nenu. HomeHknaTypa alnkaHOB U aIKUJIbHBIX 3aMecTUTeNe. Gu3nueckue CBOMCTBa
AJIKaHOB. AJIKaHbI B IPUPOJIE.
XuMu4yeckue cBOicTBa ankaHoB. Peakunu SR-Tuna: rajoreHnpoBanue, HUTPOBaAHUE 1O
KonoBanoBy. MexaHn3m peakuuu XJIOPUPOBAaHUs AJIKAHOB. Peakuuu 1eruaprupoBaHus, TOPEHus,
KaTAINTHYECKOTO0 OKHMCIICHHs alIKaHOB. KpEeKMHT ajIkaHOB, pa3/InYHbIE BUABI KPEKUHTA,
IIPUMEHEHHE B POMBIIIIIEHHOCTH. [IMponn3 1 KOHBEpCHUS METaHa, N30MEPU3aLIHsl AIKAHOB.
IIpumeneHnne u cnocodbl MoJydyeHus ajakaHoB. O0iacTi npuMeHeHus ankaHoB. [IpomblnieHHbIE
CIOCOOBI MOJTYYEHHUs AJIKAHOB: MOJIy4YeHHE U3 IPUPOAHBIX UCTOUHUKOB, KPEKUHT NapaduHOB,
MOJTyYeHHEe CUHTETHUECKOTo OCH3MHA, ra3u(uKaius yris, T’HIpUpOBaHUE aJIKAHOB.
*JlabopaTopHble CIOCOOBI MOTYUYEHHUs alIKaHOB: CUHTE3 Biopia, 1ekapOoKcHiInpoBaHue, THIPOIIN3
KapOuaa amroMUHUS. *
Hukaoankanbl. ['oMomoruueckuii psi 1 HOMEHKIATypa IUKIOATKAHOB, UX 0011ast opMyIa.
[TonsTHE O HANPSDKEHUM LMKIA. M30MepHs HUKIOATKAHOB: MEXKKIIACCOBas, YIJIEPOJAHOTO CKENeTa,
reomerpuueckas. [lomyuenne u pusnyeckrue CBOWCTBA IUKIOATKAHOB. XUMHUECKHE CBOMCTBA
uKIoankaHoB. Crenuduka CBOMCTB IMKIOAIKAHOB C MaJIbIM pa3MepoM LK. Peakiiuu
IIPUCOCIUHEHNS U PAJUKAIBHOIO 3aMEILICHMS.
Jemoncmpayuu
Mogenu MOJIeKyl MeTaHa, IpYTUX ajJKaHOB, PA3TUYHBIX KOH()OPMAIMH IUKIOreKCaHa.
[InaBnenue napaduHa U €ro OTHOIIEHUE K BOAE (PaCTBOPUMOCTb, INIOTHOCTh, CMAYUBaHUE)..
I'openue metana, mponan-0yTaHOBOW cMecH, nmapaduHa.
OTHolIEeHNEe LUKIIOTeKCaHa K OpPOMHOM BOJIE M pacTBOPY NIEpMaHraHaTa KaJusl.

IIpakTnueckoe 3ansaTue Nel: «[lonyyenne MetaHna 1 U3ydeHHe €ro CBONCTB(ropeHue,
OTHOIIIEHHE K OpOMHOM BOJIE M PACTBOPY NIEpMaHIraHaTa KaJjius).HOMEHKJIaTypa aJKaHOB»

IIpakTnueckoe 3ansaTue Ne2: «OGHapyKeHHE BOJAbI, YIJIEKUCIIOrO ra3a B IPOAYKTaX rOpeHus



cBeur. O3HaKOMJIEHHE CO CBOMCTBaMU TBEPAbIX NapaduHOB (TIaBIEHUE, PACTBOPUMOCTD,
OTCYTCTBHEM B3aUMOJICHCTBHSI ¢ OPOMHOI BO/IOH, pacTBOpaMM NEpMaHTaHaTa KaJIHs )»

1.3. dmunenoswvie u ouenoswie y2ieeo000poosvl
T'omosnornueckuii psig ajJiKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
STHJICHA U aJIKeHOB. ['oMosoruueckuii psa u odmas ¢popmyia ankeHoB. Fi3oMepust 3TUICHOBBIX
YTIIEBOIOPOIOB: MEKKIIACCOBAs, YIIEPOJAHOIO CKEJIeTa, MOJ0KEHUs KPAaTHOU CBA3H,
reomerprueckasi. OcoOEHHOCTH HOMEHKJIATYpPhI THJICHOBBIX YITIEBOIOPOJIOB, HA3BAHUS
BAKHEUIINX paguKaiIoB. PU3NMUECKUE CBOMCTBA AJIKEHOB.
Xumuyeckue cBOCTBAa aJIKEHOB. DJICKTPODUIBHBINA XapaKTep peakiuii, CKIIOHHOCTh
K peakuusM IPUCOEINHEHUs, OKUCIEeHUs, nonuMmepusauuu. IIpasuno MapkoBHuKOBa
U €T0 2JIEKTPOHHOE 000CHOBaHMe. Peakiny raioreHupoBaHus, THIPOraIoreHUPOBAHNUS,
ruapaTtanuu, ruapupoBanus. Mexanusm AE-peakuuii. [ToHsiTHE 0 peakMsaX NOJIUMEPU3ALUY.
I'openune ankenos. Peakiuu okucienus. *Peakuus Barnepa u ee 3Hauenue ajst oOHapyKeHUS
HEMNpeeIbHBIX YTIEBOIOPOAOB, MOTYyUEHUS TTUKOJICH. *
IIpumenenue u cnocodbl MOJyYeHHs AJIKeHOB. Vcronbp30BaHNe BBICOKOW PEaKIMOHHON
CIIOCOOHOCTH aJKEHOB B XUMUYECKOH MPOMBINUIEHHOCTH. [IpMeHeHre ATUiIeHa U IPOITHIICHA.
[IpombliieHHbIE CIOCOOBI MOTYYEHMsI AIKEHOB. Peakuu 1eruipupoBaHus U KpeKUHIa alKeHOB.
JlaGopaTopHbie criocOOBI MOTyYSHHS ATKEHOB.
Auaxaauensl. [lonsTre n kaccupukanus JUEHOBBIX YIJIEBOJOPO/IOB 10 B3aUMHOMY
PaCTOJIOKEHUIO KPAaTHBIX CBsi3el B MoJieKysie. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHHSI COMPSKEHHBIX AUEeHOB. [loHATHE 0 T-31eKkTpoHHOM cucteme. HoMenknaTypa
JMEHOBBIX YIIeBOI0p0a0B. OCOOEHHOCTH XMMUUYECKUX CBOMCTB COTMPSKEHHBIX TUEHOB KaK
CIIEJICTBUE UX AJIEKTPOHHOTO cTpoenus. Peakiuu 1,4-npucoenunenus. [lomumepusanms
nueHoB. CriocoObl TOJTy4eHHS TUEHOBBIX YIIIeBO10po10B: paboTel C.B.JIebenera, neruaprupoBanue
AJIKaHOB.
OcHOBHbIE MOHATHSI XUMUH BbICOKOMOJIEKYJISIPHBIX COeIMHEHNH (HA MPUMepe MPOIYKTOB
NMOJTMMEPH3AIUH AJIKEHOB, AJTKA/IMEeHOB 1 UX raJOreHNnpon3BOAHbIX). MoHOMED,
MOJIMMED, PeaKlysl MOJIUMEPU3ALIUU, CTEIIEHb MOIUMEPHU3ALIUN, CTPYKTYPHOE 3B€HO. THIIBI
MOJIMMEPHBIX 1IeTel: IMHEeWHbIE, PAa3BETBICHHbIE, CIIUTHIE. [[oHsATHE O cTepeoperyIsapHbIX
nonumepax. [Tonumepsl TepMonacTuuHble U TepMopeakThBHBIE. [IpencraBinenue o
IIacTMaccax u anactomepax. [lonuatuiaeH BBICOKOro M HU3KOTO JIaBJIEHHUS, €r0 CBOKWCTBA
u npuMmeHenue. [lonumnponuieH, ero npuMeHeHue 1 cBoicTBa.* ["amorenconep:xaliie nojauMepsl:
TedoH, nonuBUHMWIXI0pUA.* Kayuyku HaTypaiabHbIi U cuHTeTHYecKue. CononuMepsl
(OyTagueHCTUPOIBHBIN KayuyK). Bynkanu3zanus kayuyka, pe3uHa u 500HHUT.
Hemoncmpayuu
Mopenu MONEKyI CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX N30MEPOB AJIKEHOB U AJIKAJUEHOB.
Komnekuus «Kayuayk u pe3nHay.
OOHapyxeHue HelpeaeIbHBIX COeIMHEHUH B KEPOCHHE, CKUITHUIape.
O3zHakoMJIeHHE ¢ 00pa3amMy MOJUAITUIICHA U TTOIUTIPOIUIICHA.
Pacnio3naBanue oOpa3IioB aJKaHOB U aTKEHOB.
IIpakTnueckas padora Ne:3 «[lonyueHue sTuneHa U U3y4e€HUE €ro CBOMCTBA (B3aUMOeCcTBHE
3THJIeHa ¢ OpOMHOI BOJIOM, pacTBOPOM NepMaHraHata kaius. HoMeHkiiatypa ajikeHoBY.
1.4. Ayemunenoswie y2n1e6000poov



I'omosiornyeckmii psiji ATKUHOB. DJIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE alleTUIICHA

U IpYTux ankuHoB. ['omonornyeckuii psin u odmast popmyna ankunoB. Homenkinarypa

AlETUJIEHOBBIX YIJI€BOA0POI0B. M30Mepust MeKKIIaccoBast, yIJIEpOIHOTO CKEJETa, MOJIO0KEHUS

KpPaTHOM CBSI3U.

XuMH4YeCKHe CBOMCTBA U MPUMeHeHne aJIKMHOB. OCOOCHHOCTH peaKIMid MPUCOSANHEHUS

10 TPOMHOM yraepoa-yriuepoaHon csa3u. Peakuusa Kyueposa. [IpaBuiio MapkoBHUKOBa

MPUMEHHUTEIIHHO K aneTuieHaM. [loaBruxHOCTh aToMa BO0pOa (KUCIOTHBIE CBOMCTBA aTIKUHOB).

Oxucnenue ankuHoB. Peakus 3enunckoro. [IpuMeHeHne aneTuiIeHOBBIX YIIIEBOAOPOIOB.

[lonuBuHMNanETAT.

IHosyuenne ankuHoB. [lonyuenue anerniaeHa NupoaIu30M METaHa U KapOUHBIM METOIOM.

Hemoncmpayuu

Mopaenu MOJEKYJIbI alleTUIICHA U IPYTUX AJIKUHOB.

[Tonyuenue anerusieHa U3 Kapouaa Kaiablysl, 03HAKOMIICHHE C PU3NYECKUMHU U XUMUYECKIUMHU

CBOMCTBAaMH alleTUJICHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOCHCTBUEM

¢ OpOMHOI1 BOJI0#, pacTBOpOM NepMaHraHara kanus, coiasimu menu (I) u cepebpa.
IIpakTnueckas padora Ne:4 «Ilonyuenue u cBoiicTBa anetuiieHa. HoMeHkaTypa ankuHOBY.

1.5. Apomamuueckue y2nee00opoovt
I'omosiornuyeckuii psia apeHoB. beH30JI Kak IPeICTaBUTENb ApEHOB. Pa3BUTHE IPEACTABICHUM O
cTpoeHnu Oen3osa. CoBpeMEHHbIE NPeACTaBIEHUS 00 AIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoeHun Oenzona. ObpazoBaHue apoOMaTUUECKOM m-cucTeMbl. ['omMororu 0ex3ona, ux
HOMEHKJIaTypa, obmias popmysna. HomeHknarypa 1uist 1n3aMeneHHbIX MPOU3BOAHBIX OeH301a!
opmo-, Mema-, napa-pacroiaoKeHue 3amectuteneil. dusndeckue CBONCTBA apEHOB.
Xumuyeckue cBoiicTBa apeHoB. [Ipumepsl peakiuii 21eKTpOPUIBHOTO 3aMEIICHUS:
raJJOTeHUPOBaHUS, alKWIMpoBaHus (katamuzaTopsl Opunens — Kpadrca), HutpoBanus,
cyab(hupoBaHus. Peakiuy ruiprupoBaHus ¥ MPUCOSTUHEHUS XIopa K 6eH3omy. *OcobeHHocTH
XUMHUYECKHUX CBOMCTB rOMOJIOroB OeH30J1a * B3auMHOe BIUSHUE aTOMOB Ha IPUMEPE TOMOJIOTOB
apeHoB. OpueHTanus B peaklusx 3nekrpoduibHoro 3amenienus. OpuenrtanTtsl [ u Il pona.
IIpumenenne u nmoydeHue apeHoB. [[pupogHble HCTOYHUKN apOMATUYECKHUX YIJIEBOJOPOIOB.
Apomartun3anus ajlkaHOB U IIUKJIOAJIKAHOB. AJIKHIIMpOBaHHE OEH301a.
Hemoncmpayuu
[lapocTepkHEeBbIE M 00BEMHBIE MOJIETH MOJIEKYJT OEH30J1a U €r0 TOMOJIOTOB.
OtHomenne 0eH3o0ia K OpOMHOM BOJIE, paCTBOPY MepMaHTraHaTa Kajusl.

1.6. IIpupoouvie ucmounuKku y21€6000p0006
Hed¢rs. Haxoxaenue B npupoae, coctaB u pu3nYecKue CBOWCTBA HEPTH.
TorumBHO3HEpreTUyeckoe 3HaueHue HepTu. [IpombinenHas nepepadorka HepTu. PexTrduxanus
He(TH, OCHOBHBIE (PpaKIMK ee pa3/ieNieHHs], UX UCTOIb30BaHue. Bropuunas nepepaboTka
HepTenpoayKToB. *PexTrdukanus ma3zyra Npu yMEHbIIEHHOM J1aBieHun.* KpekuHr
HedTenpoaykToB. Paznuunblie Buabl kKpekunra, padotsl B.I'.IllyxoBa. M3oMepu3anus alnkaHoB.
AJKWIMpOBaHUE HENpeAeIbHBIX YIIIeBo10po10B. Pudopmunr neprenpoaykron. Kauectso
aBTOMOOWJIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.
IIpupoaHbIii U MONYTHBLIN HePTAHOM ra3bl. CpaBHEHHE COCTaBa IPUPOJHOTO U MOITYTHOTO
ra3oB, UX MPAKTUYECKOE UCIIOIb30BAHUE.
*KameHHbIH yrosab. OCHOBHbIE HANPABIICHUSI UCIOJIb30BaHUs KaMeHHOTO yriisl. KokcoBaHue
KaMEHHOT'0 YIUIs, BAXKHEUIINME IPOAYKTHI HTOI0 MPOLECca: KOKC, KAMEHHOYTOJIbHAs CMOJIA,



HajicMoJbHast Boaa. CoeTuHeHus, BBIACTIAEMbIC U3 KAMEHHOYTOJIbHOU cMOJIBI. [IpOayKThI,
MoJIy4aeMble U3 HaJICMOJIbHON BOJIBL. *

DKOJIOTHYECKHE aCTIeKThI TOOBIYH, EPEePadOTKH U HCIIOJIb30BAaHHS TOPIOYUX HCKOITAEMBIX.
Hemoncmpayuu

Komnexmust «[IpupoiHbIe UCTOYHUKH YTIIEBOIOPOIOBY.

CpaBHEHHE MPOLIECCOB TOPEHUSI HEPTH ¥ IPUPOTHOTO Ta3a.

O0pa3zoBanue He(TAHOM TUICHKU HA TOBEPXHOCTH BO/IBI.

Karanutuaeckuit kpekuHr napaduna (Mim KepocHHa).

PacTBOpHMOCTD pa3nuyHbIX HEPTEPOAYKTOB (OCH3MHA, KEPOCHHA, TU3EIBHOTO TOILINBA,
BaselnHa, mapaduHa) Ipyr B IpyTe.

1.7. I'uopokcunvnwvle coeounenus

Crpoenne u kiaaccuukanus cnupron. Kinaccudukanus ciupToB M0 TUITY YTIEBOJAOPOIHOTO
paauKala, Yuciay THIPOKCHIBHBIX TPYIIN U THUITY aTOMa yriiepo/ia, CBI3aHHOTO C TUAPOKCUIBHON
rpynmnon. 1eKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOSHUE TUAPOKCUIILHON Tpymibl. BiusHue
CTPOCHHSI CIIUPTOB Ha UX (hU3HUecKue CBOCTBA. MexMOIeKyIsIpHas BOJIOPOAHAS CBSI3b.
I'oMotornueckuii psit IpeaeTbHBIX OHOATOMHBIX CTUPTOB. M30Mepus U HOMEHKIIATypa
QJIKAHOJIOB, UX 00mmas opMyIa.

XuMHUYecKHe CBOHCTBA aJIKaHOJI0B. PeakimonHas criocoOHOCTh PEAeTbHBIX OHOATOMHBIX
crupToB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OPTaHMYECKUX M HEOPTaHMIESCKHUX
coequHeHui, coaepxkamux OH-rpynmy: kuciaot, ocHoBaHUH, aM(pOTEPHBIX COeTMHEHUI

(Bobl, ciupToB). Peakinm, moaTBepkaonue KUCIOTHBIE CBOMCTBA cIUPTOB. Peakiuu
3aMelIeHUs TUIPOKCUIILHOU TPYyMIbl. MeXMoNeKysipHas AeTuApaTaus CIIUpTOB, YCIOBUS
oOpa3zoBanHus MPocThIX 3GupoB. CroxxHbIe 3(HUPHl HEOPTAHUYECKUX U OPTaHUYECKHUX KUCIOT,
peakmun dTepudukanui. OKHCICHHE U OKUCIUTENFHOE AETHIPHPOBAHNE CITUPTOB.

Crnoco0blI moJryueHust CIMPTOB. ['uaposn3 rajoreHankaHoB. ['uapaTanys aakeHoB, YCIOBUS €€
npoBeneHus. BocctaHoBiieHne KapOOHUIIBHBIX COETUHEHUI.

OtaenbHbIe MPeCTABUTEHN AJIKAHOJIO0B. MeTaHOoI, ero NPOMBIIUIEHHOE MOJTyYeHHE U
MPUMEHEHNE B TPOMBINIIEHHOCTH. bronornueckoe aeiicteue Metanomna. Cnenuduaeckue
CHIO0COOBI MOTY4YeHHS 3TUI0OBOTO ciupTra. dusnonoruyeckoe AecTBre ITaHOMA.
Mmuoroaromusblie ciupThl. M30Mepus 1 HOMEHKIIATypa MpeACTaBUTENEH IBYX- U TPEXaTOMHBIX
cupToB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX KAU€CTBEHHOE
oOHapyxeHue. OTAeNnbHbIE TPEICTaBUTENN: STUICHIJIMKOIIb, TJIUIIEPUH, CIIOCOOBI UX MOIYYEHHUS,
MPAaKTUYECKOEe TIPUMEHEHHE.

®eHoJ1. DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHUe (heHosa. BzaumHoe BinusiHue
apOMAaTHUYECKOTO KOJIbIIA U THAPOKCHIBLHON TPYIITBI. XUMUYECKHE CBOHCTBA (heHoJIa KaK (yHKIIHS
€ro XUMHUYECKOTO CTpoeHus. bpomupoBanue heHona (kadecTBeHHAs PEaKIusi), HITPOBAHUE
(MMKpUHOBAsk KUCTIOTA, €€ CBOICTBa U puMeHeHne). OOpa3zoBaHNe OKPAIICHHBIX KOMIIJIEKCOB C
nonom Fe®". [Ipumenenne denona. Ilonydenue peHona B IPOMBIIIEHHOCTH.
Jemoncmpayuu

Moenu MOJIEKy CIIUPTOB U (DEHOJIOB.

PacTBOpUMOCTH B BOJIE aJIKAHOJIOB, ATHJICHTJIMKOJIS, TNIMLEpUHA, (heHoIa.

Peakmus penona ¢ popmambaerumaom.

KauecTBeHHbIe peakiuu Ha (HEeHOJI.
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3aBUCHMOCTH paCTBOPUMOCTH (PEHOJIA B BOJIE OT TEMIIEPaTyPHI.
BiaumopeiictBue geHona ¢ pacTBOPOM MICIIOYH.
PacrioznaBanue BOJHBIX PacTBOPOB (DeHOJIA U TIUIEPUHA.
IIpakTuyeckasi pa6ora NeS: « M3ydyeHune cBOMCTB CIUPTOB (PaCTBOPUMOCTH B BOJIE,
OKHCJICHHUE), MTOJIy4eHHEe AUITUIOBOrO Apupa, TiIHuiepaTa MEeIn»

1.8. Anvoezuovt u kemonwi

T'omosiornueckue psiibl aJIbAerHI0B U KeTOHOB. [loHsATHE 0 KAPOOHUIIBHBIX COEAMHEHUSX.
DJEeKTPOHHOE CTPOCHUE KapOOHMIbHOM Ipymiibl. M30MepHst 1 HOMEHKIIaTypa ajibAeTHIOB U
KeTOHOB. Pu3nyecKkue cBOMCTBa KApOOHUIIBHBIX COSAMHEHUN.
XumMuyeckHe CBOCTBA aJIberH/10B M KETOHOB. PeakiimoHHast CiocOOHOCTh KapOOHUITBHBIX
coequHeH. Peakiiny oKucieHus aabAeruioB, KaYeCTBEHHbBIE PEAKIIUY Ha allbJICTUIHYIO TPYIITY.
Peakuuu nonmkouaeHcanuu: oopazoBanue GeHon0(GopManbICTUIHBIX CMOT.
IIpumeHeHnue u noJiyyeHne KapOOHUJIbHBIX coelMHeHnii. [[pyuMeHeHre anp1eru0B U KETOHOB B
OBITY M TPOMBIIICHHOCTH. AJIBETUABI M KETOHBI B IpUpoJe (3PupHBIE Macia, (PEepOMOHBI).
[Tonydyenne kapOOHUIIBHBIX COEIMHEHUN OKHCIEHUEM CIIUPTOB, THApATAllMel aTKUHOB,
OKHCJICHHEM YTJIeBOI0pO10B. OT/IENbHbIE TPEICTABUTENN AIBJETUAOB U KETOHOB, Clien(UIecKre
CHIOCOOBI X MOJyUEHUsI U CBOWCTBA.
Hemoncmpayuu
[lapocTepkHeBbIe U 00BEMHBIE MOJIETH MOJIEKYJ aJIbJIETH/I0B U KETOHOB.
[Tonmy4yenne yKCyCHOTO allbAETH/1a, OKUCICHUE STAHOJIa XPOMOBOW CMECHIO.
KauecTBeHHbBIE peakIiy Ha albJICTHIHYIO TPYIITY.

IpakTuyeckas padoraNe6: «3ydeHrue BOCCTAHOBUTEIBHBIX CBONCTB albJACTUIOB: PEAKIIUS
«cepedpstHOTO 3epKajiay, BoccTaHoBIeHHe ruapokcuaa meau (11)».

1.9. Kapoonoevie kucinomeul u ux npouseooHvle
I'omosornueckuii psig npeaeibHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. [loHsTHE O
KapOOHOBBIX KHCIIOTaX U WX KJIacCUpUKaIus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCUIIbHOM rpynmbl. ['oMoIorndeckuii psj| mpeaeNbHbIX 0JIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, UX HOMEHKJIaTypa U u3oMepus. MeXMOJIEKYJIIPHbIE BOJIOPOIHBIE CBA3U KAPOOKCHUITHLHBIX
TPy, UX BIUSHUE HA PU3NYECKUE CBOWCTBA KAPOOHOBBIX KUCIOT.
XuMHn4yecKue CBOMCTBA KAPOOHOBBIX KUCJIOT. Peakiinu, WUTIOCTPUPYIONINE KHUCIOTHBIE
CBOWCTBA U UX CpPaBHEHHUE CO CBOWCTBAMHU HEOPraHMUECKUX KUCIoT. OOpa3oBaHue
(YHKIIMOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakinu srepudukaiuu. AHTHAPUIBI
KapOOHOBBIX KUCJIOT, UX TOTyYeHHE U TPUMEHEHHE.
Crnoco0bl mostyyeHust KapOOHOBBIX KUCJIOT. OT/Ie/IbHbIE MPEICTABUTEN U UX 3HAYEHHE.
OO61ue crnocoObl MOTYYeHHs: OKHCIEHUE alTKaHOB, alTKEHOB, IIEPBUYHBIX CIIUPTOB, aJTbICTH/IOB.
Bakneiimue npeacTaBuTe I KapOOHOBBIX KUCIIOT, UX OMOJIOTHYECKast POJib,
crieruguIecKre crocoObl MOMyuYeHUs, CBOWCTBA U IPUMEHEHUE MYPaBbUHOM, YKCYCHO,
MaJJbMATHHOBOM M CTEAPUHOBOW; aKPUIJIOBOM Y METAKPUIIOBOW; OJIEMHOBOMW, JIMHOJIEBOU 1
JIMHOJICHOBOM; II1aBEJICBOM; OCH30MHON KUCIIOT.
Caoxuble 3¢upsbl. CTpoeHne 1 HOMEHKJIATypa CI0KHBIX 3(PUPOB, MEKKIIACCOBAst U30MEPUS C
KapOOHOBBIMU KHcIOTaMU. CIIOCOOBI TTOTyUEHUS CII0XKHBIX 3(hUpoB. OOpaTUMOCTh PEaKIIuu
stepuduKai U GaKkTopbl, BIUSIONINE Ha CMEIeHne paBHOBecHs. *O0pa3oBaHUe CIIOKHBIX
nonudupoB. [lonmudtunentepedranar. Jlapcan kak mpeaCTaBUTENb CHHTETUUECKUX BOJIOKOH. *
XUMHYECKHE CBOMCTBA M IPUMEHEHHUE CIIOKHBIX A(HUPOB.
Kupsl. XKupsl kak ciaoxHbie 23Gups! raurnepruHa. KapOoHOBBIE KHCIOTHI, BXOSIINE B COCTAB
KUPOB. 3aBUCUMOCTb KOHCUCTEHIIUHU KUPOB OT UX COCTaBa. XUMUYECKHE CBOMCTBA KUPOB:
THIPOJIIU3, OMBUICHUE, TUpUPOBaHKe. bruonornueckas poib JKUPOB, UX UCIIOJIb30BAHKE B OBITY U
MPOMBIIIUIEHHOCTH.
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Coau kap60oHOBBIX KMCJI0T. Mbuta. CriocoObI MOTyYEHHUs COJIEH: B3aMMOIeHCTBHE KapOOHOBBIX
KHCJIOT C M€TaJlllaMHd, OCHOBHBIMHU OKCHAaMH, OCHOBaHHUAMH, COJIAMMU, H.[GJIO‘IHOI\/'I TUapOJIn3
CIIOKHBIX 3(hUpoB. XUMUYECKHE CBOMCTBA COJICH KapOOHOBBIX KHCIIOT: THAPOIIU3,PEAKIIUH HOHHOTO
obMeHa. Mpuia, CynHOCTh MOOIIEro aeicTBus. OTHOIICHHUE MbLIA K )KECTKON BOJIC.
*Cunreruueckue morouue cpeacrsa — CMC (neTepreHTsl), UX MPEUMYIIEcTBa U HEJOCTATKH. *
Jemoncmpayuu
3HAKOMCTBO C (PU3NYECKUMU CBOWCTBAMHU BaKHEHIINX KapOOHOBBIX KUCIIOT.
OTHoO1IeHNE pa3IMYHBIX KapOOHOBBIX KUCIIOT K BOJIE.
CpaBuenue pH BOJIHBIX pacTBOPOB YKCYCHOHM M COJISTHON KHUCJIOT OJJMHAKOBOM MOJISPHOCTH.
[Tonmy4yeHne NpUsATHO MaXHYIIETO CIOKHOTO AHpa.
OTHolIIEHNE CTUBOYHOTO, MTOICOIHEYHOT0, MAIIIMHHOTO Macell ¥ MaprapruHa K OpoMHON
BOJIE M pacTBOPY IE€pMaHraHaTa KaJus.

IpakTuyeckas padora Ne7: «B3anuMojeiicTBie YKCYCHOM KUCIOTHI ¢ MeTauiamu. [lonyuenue
a¢upa yKCYCHON KUCIOTHI.

IIpakTnuyeckasi padora Ne8: «llomydeHne CI0KHBIX AIPUPOB. OMBLUICHHUE KUPa»

1.10. Y2neeoowt
ITonsTue 06 yraesogax. Knaccuduxanus yriiesogos. MoHoO-, Tu- U nojincaxapuisl,
IIPEJCTaBUTENIN KaXI0M IpyIIIbl yIIIeBOAOB. brosornueckas posb yrieBoJ10B, UX 3HAYCHHE
B )KM3HU YE€JIOBEKA U 0OIECTBA.
Momnocaxapuabl. CTpoeHue 1 onTHYecKast n30Mepusi MoHocaxapu10B. VX kimaccudukanus no
YHCITy aTOMOB YTJIEpO/a U MPHUPo/Ie KapOOHWIbHOU TpyIibl. Dopmyiel umiepa u Xeyopca s
n300pakeHusI MOJIEKY]l MOHOcaxapu10B. OTHecCeHne MoHocaxapuioB K D- u L-psany. Baxkuneiimue
MIPEJICTaBUTEIM MOHO3. [ JII0K03a, CTpOEHUE €€ MOJICKYIIbl M PU3NYECKue cBorcTBa. TayToMepusi.
XUMHUUYECKHEe CBOMCTBA INIFOKO3bI: PEaKIMH [0 albJETUIHON rpymie («cepedpssHOro 3epKaiay,
OKHCJIEHUE a30THOM KUCJIOTOW, THIpUpoBaHue). Peakiiuy riiroko3bpl KAK MHOTOATOMHOI'O CIIUPTA:
B3aUMOJIEHCTBHE TIIIOKO3bI ¢ ruapokcuioM Meau (II) mpu koMHaTHON Temreparype U HarpeBaHuu.
Paznuunble THIBI OposkeHus (cnupTOBOE, MOJIOYHOKUCIHOE). ['Mioko3a B npupoze. buonoruueckas
POJIb ¥ IPUMEHEHUE IITI0K03bl. PPYKTO3a KaK U30Mep TI0K03bl. CpaBHEHHME CTPOEHUS MOJIEKYJIBI U
XUMHUYECKHUX CBOMCTB INIIOKO3bI U GpYKTO3bl. DpyKTO3a B IPUPOJIE U €€ OMOJIOTHYECKas POJlb.
ITento3bl. Pubo3a u nezokcupubdo3a kKak npeacTaBUTENH alba0neHTo3. CTpoeHre MOJIEKYJI.
Mucaxapuabl. Ctpoenue qucaxapuaoB. Crocod coweHeHus HuKiIoB. BoccTranaBnuparomue u
HEBOCCTAHABJIMBAIOIIME CBOWCTBA AMCAXAPHUIOB KaK CJIEICTBUE COWIEHEHN LuKia. CTpoeHue u
XUMHUYECKHE CBOICTBA caxapo3bl. *TeXHOIOrnuecKre OCHOBBI IPOU3BOJICTBA
caxapo3bl.* JlakTo3a M MalbTO3a KaK U30Mephl CaXapo3bl.
IMosmcaxapuapl. O61ee cTpoeHue nonucaxapuos. CTpoeHHe MOJIEKYIIbl KpaxMaia, aMuio3a u
amuJIonekTuH. Pu3nyeckre CBONCTBA KpaxMaia, ero HaxoXk/JIeHHe B IpUpoe U Onosoruyeckas
poab. ['nukoren. Xumuueckue cBoiicTBa kpaxmana. CTpoeHUE 3JIEMEHTAPHOTO 3BE€HA 1IEJUTHOJIO3HI.
Bnusinue cTpoenus noauMepHoi enu Ha GU3NYecKrne U XUMUYECKHE CBOMCTBA 11EIUTIOI03bI.
I'uponu3 nemnoao3sl, 00pa30BaHUE CIOKHBIX 3(PUPOB C HEOPraHUUYECKUMU U OpPraHUYECKUMU
kuciotamu. [ToHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM Ielke, BUcko3e. Haxoxaenue B
MpUpo/Ie U OUOIOrHYecKas pojib LEeJUT0103bl. CpaBHEHHE CBOMCTB KpaxMala U IeJITH0I03bI.
Jemoncmpayuu
OO0pa3s1bl yriieBoI0B U U3JENUHN U3 HUX.
B3anmMozeiicTBre TIII0K03bI ¢ PYKCHHCEPHUCTOM KHUCIOTOM.
OTtHoleHre pacTBOPOB caxaposbl U ManbTo3bl K Cu(OH), npu HarpeBaHuH.
O3HakoMJIeHHE ¢ (PU3UYECKUMHU CBOMCTBAMM KpaxMmaila U IeJITH0I03blI.
HaOyxaHue 1euo1036l 1 KpaxMaiia B BOJE.
Kontekuust BOJIOKOH.
IIpakTnyeckas padora Ne9: «XuMUUECKUE CBOMCTBA YIIIEBOAOB (pEaKIus «cepeOpsiHOro
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3epKaiay TIFOKO3bI, B3aUMO/IeHCcTBHE ¢ THApoKcuaoM meau (1), neiicTBue aMmmMuadyHoOro pactBopa
oKcuaa cepedpa Ha caxaposy, H0/ia Ha KpaxMai)y.

1.11. Amuner, anunoxuciaomel, 6enKu

Kanaccndpuranus u usomepusi amuHoB. [lonstue o6 amuuax. [lepBudnbie, BTOpUYHbBIC
U TpeTudHble aMuHbl. Kinaccudukays aMMHOB TI0 TUITY YTIICBOIOPOJIHOTO pauKaa u
YHCITy aMUHOTPYIII B MoJIeKyJie. ['oMonoruyeckue psjipl NpeieabHbIX alndaTuyeckux u
apOMaTUYECKUX aMUHOB, U30MEpHUsI U HOMEHKJIATYpa.
XHuMHYeCKHe CBOMCTBA AMMHOB. AMUHBI KaK OPraHMYECKUE OCHOBAHMS, UX CPABHEHHUE C
aMMHUAKOM U JIPyTUMHU HEOPraHUYECKUMHU OCHOBaHUSIMU. CpaBHEHHE XUMUUYECKUX CBOWCTB
anudaTuyeckux U apoMaTH4eckux aMuHoB. OO0pa3oBaHne aMUI0B. AHWIMHOBBIE KPACUTEIIH.
*[ToHsITHE O CHHTETUYECKHX BOJIOKHAX. [lonmMaMuIpl M IOJTUaMUIHBIE CHHTETHYECKHIE BOIOKHA. *
IIpumeHenne u mosryyenune aMmuHoB. [lonydaenne amuHoB. Paboter H. H. 3ununa.
AMUHOKUCJIOTHI. [IoHsATHE 00 aMHHOKHCTIOTAX, UX Kiaccudukamus u crpoenue. Onrudeckas
n30Mepus o-aMUHOKHCIIOT. HoMeHknaTypa aMuHOKUCIOT. [[BOMCTBEHHOCTh KMCIIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHUCIIOT M €€ NPUYUHbI. bunosigspusie noHbl. Peakunn konaeHcauuu. [lentuanas
cBs3b. *CHHTETHYECKHE BOJIOKHA: KallPpOH, YHAHT. *
Knaccudukanus BonokoH. [TonydeHrne aMUHOKUCIIOT, UX TIPUMEHEHUE B OMOJIOTHIEeCKas
GbyHKIHS.
Beaku. benku kak npupoHbie moaumepsl. [lepBuunas, BropuuHas, TPETUYHAS U Y€TBEPTUYHAS
CTPYKTYpHI OenkoB. OuOpUILIApHBIC U TI00YIsApHBIEC OeTKU. XUMHUYECKHE CBONCTBA OETIKOB:
ropeHue, AeHaTypaius, THAPOJIN3, KaYeCTBEHHbIE (IIBETHBIC) peakiuu. buonornueckue QyHKIum
0enkoB, nx 3HaueHue. benku kak kommoHeHT nuiy. [IpoGiaema GenKOBOro roJoJaHus U IMMyTH €
perieHusl.
Hemoncmpayuu
B3anmoneiicTBre aHUIMHA U METUJIIAMUHA C BOJAOW M KUCIIOTAMH.
OxkpaiuBaHye TKaHeH aHUWIMHOBBIMU KPACUTEIISIMH.
Oo6nHapyxenne QyHKIIMOHATBHBIX TPYII B MOJIEKYJIaX aMUHOKHCIIOT.
Heirpanu3zanus nienouyn aMMHOKHUCIOTOM.
Helitpanuzanust KuciaoTel aMUHOKHCIOTOM.
PactBopenue u ocaxaeHne 6eIKoB.

IIpakTuyeckas padora Nel0: « O6pa3oBanue cosiel aHWIMHA. BpoMUpoOBaHNe aHWIIMHAY.

IIpakTnueckas padora Ne 11 «/lenarypanus Oenka. L[BeTHbIe peakiiu OEIKOBY.

1.12. A30mcodepicaujue zemepoyuknuyeckue coeounenusn. Hykneunoewie kuciomel.

HyxkJienHoBbIe KMCI0TBI. HyKII€MHOBBIE KUCIOTHI KaK IPUPOAHBIE ToMMepbl. HykieoTuel,
ux ctpoenue, npumepbl. AT® u AJI®, ux B3auMorpeBpalieHne u poJib 3TOTO MPoIiecca B MPUPO/IE.
[Monstue JIHK u PHK. Crpoenune JIHK, ee nepBuunas u BropuuHas ctpykrypa. Padoter @.Kpuka u
J1.Yorcona. KommieMeHTapHOCTh a30TUCTHIX ocHOBaHUH. Pemnmukanus JIHK. Ocobernnoctu
crpoenust PHK. Tunst PHK u nx 6uonornyeckue ¢pynkuuu. IIoHsTHE O TPOMUHOM KOA€E (KOJOHE).
buocunTes 6emnka B )kuBoi KieTke. ['eHHast nHxkeHepus u OuorexHosorus. TpaHcrenHsle (opMbl
pacTeHUH U KUBOTHBIX.
Jemoncmpayuu
Mopenn MONEeKyII BA)KHEUIIUX TeTEPOLUKIIOB.
Komneknus rerepoluKINYecKuX COEUHEHUN.
Monaens Mmonekynbl JIHK, nemMoHcTparus npuHIMna KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM.
OO6pa3ibl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM paCTEHUI U )KUBOTHBIX.
JlexapcTBa u mpemapaTsl, H3rOTOBJICHHBIE METOIaMH T€HHOW WHKCHEPUU B OMOTEXHOJIOTHH.

1.13. Buonozuuecku akmugnbvie cOeOUHEHUSA

13



®epMmenThl. [ToHaTue o pepmeHTax Kak 0 OMOIOTHUECKUX KaTaln3aTopax OeIKOBOM MPUPOJIBI.
OCoOEHHOCTH CTPOEHUS U CBOWCTB B CPAaBHEHUHU C HEOPTaHUYECKUMU KaTaJIHN3aTOPAMHU.
*Krnaccudukanus GpepmentoB. OCOOEHHOCTH CTPOCHUS M CBOMCTB (DePMEHTOB: CEIEKTUBHOCTD U
3G GEKTUBHOCTD. 3aBUCUMOCTh AKTUBHOCTH (DepPMEHTOB OT Temreparypsl U pH cpenbl.* 3Hauenue
(GepMeHTOB B OMOJIOTUU U IPUMEHEHHE B IPOMBIIIEHHOCTH.

Buramunsl. [Tonstue o Butamunax. Mx knaccugukanus u o6o3nauenre. Hopma norpediienus
BUTaMHHOB. BogopactBopumslie (Ha npumepe BuramuHoB C, rpynnsl B u P) u sxupopactBoprumble
(na npumepe ButamuHoB A, D u E). ABUTaMUHO3bI, TUIIEPBUTAMUHO3bI U TUTTOBUTAMUHO3bI, UX
npopUIaKTHKA.

T'opmonsl. [ToHsTHE 0 TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BELIECTBAX, BHITOIHSIOIINX
SHIOKPUHHYIO PETYJISIHIO )KU3HEACATEIIbHOCTH opranu3mMoB. Kimaccudukarnms

TOPMOHOB: CTEPOU/IbI, IPOU3BOHBIE AMUHOKHCIIOT, OJUIENTUAHbBIE U OEIKOBBIE TOPMOHBI.
OtnenbHbIe IPEICTABUTENN: ACTPAINOI, TECTOCTEPOH, MHCYJINH, aJjpeHaIuH.

JlexkapcrBa. [loHATHE O IekapcTBax Kak XUMHOTepaneBTUYeCKUX npenaparax. Kpatkue
HCTOPUYECKHE CBEICHUS O BOSHUKHOBEHUH U PA3BUTUU XUMHOTEpANMU. I'pymIibl IeKapCTB:
cynbhamMuapl (CTPENTOLN ), AaHTAOMOTHUKH (ICHUIWIIINH ), aHTUITUPETUKH (aCTIHPUH),
aHAJBTeTUKY (aHAIBIHH). MeXaHu3M JICHCTBHS HEKOTOPBIX JICKAPCTBEHHBIX MPEMapaToB,
CTPOEHHE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB Ha OCHOBE aHAJIN3a XUMHUYECKOI'O CTPOCHHUSI.
AHTHOMOTHKH, UX KJIACCH(HKAINS IO CTPOCHUIO, TUITY U CIIEKTPY AeicTBUs. be3onacHbie
CTIIOCOOBI IPUMEHEHHS, JIEKAPCTBEHHBIE (POPMBI.
Hemoncmpauyuu

Cpasnenue ckopocTH pasznoxxenust H202 nox aeiictBueM hpepMeHTa Katanasbl 1 HEOPraHUYECKUX
katanmzaTopoB: KI, FeCls, MnO..

OO0pa31bl BATAMUHHBIX [IPENIApaTOB.

[TonuBUTaMHUHBI.

Crnaiiabl pororpaduil KUBOTHBIX C pa3IUYHBIMU (JOPMaMHU aBUTAMHHO30B.

Cnaiinpl ¢ n300paskeHuEM CTPYKTYPHBIX OpPMYI 3CTpainoiia, TECTOCTEPOHA, aJpeHaINHA.
BsaumoneiictBue anpenanuna c pactsopom FeCls.

Craiigsl ¢ popmynamMu aMuza CyabGaHUIOBON KUCIOTHI, AUTUAPO(OINEBON U THAPOPOIHEBOI
KHCJIOT, OCH3WINCHULIWIIINHA, TETPAlUKINHA, aCHUpUHA.

IIpakTnueckas padora Ne 12: «OGHapykeHHe BUTAMHHA A B [TOJICOJTHEYHOM Macie.

Oo6Hapyxenue suramuHa C B 10JI0UHOM COKE.

2. OBIIAS U HEOPTAHUYECKASA XUMUS
2.1. Xumusa — nayka o eewjecmeax

CoctraB BemecrBa. XuMmuueckue dyeMeHTbl. CrnocoObl CYIIECTBOBAHHMS XHUMHYECKUX
AJIEMEHTOB: aTOMBI, MPOCTHIC M CIIOKHBIE BEIIECTBA. BelecTBa MOCTOSHHOTO W IMEPEMEHHOTO
cocTaBa. 3aKOH TIOCTOSIHCTBA COCTaBa BEIICCTB. BelllecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHHSI.

H3mepenne BemecTBa. Macca aTOMOB U MOJICKYJ1. ATOMHasi €IMHUIIA MacChl. OTHOCHTEIbHbBIE
aTOMHasd W MOJICKYJIdpHasd MacCChbl. KomnuectBo BCIICCTBA W CAWMHUILI €ro HM3MCPCHUA: MOJIb,
MMOJIb, KMOJIb. Hucio ABoraapo. MossipHasi Macca.
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*ArperaTHble COCTOSIHUSI BellecTBa: TBEpHoe (KPHCTALIMYECKOE U aMOp(HOE), KHUIKOE U
razoo0passoe. *
3akoH ABoraipo u ero cieAcTBUs. MomsipHbli 00beM BEIIeCTB B Ta3000pa3HOM COCTOSHUU.
OObennHeHHBIH ra30BbIi 3aK0H U ypaBHeHHe MeneneeBa—Kaneiipona.

*CmecHn BemecTB. Pa3innuus MEXIy CMECSIMU M XUMHYECKHMMH COeIMHEHUsMU. MaccoBas u
00bEeMHas J10JI1 KOMIIOHEHTOB CMecH. *
*M3ydyeHrne MeTOI0B OYMCTKH BEIIeCTBa (MepeKpucTaIn3anus, GuibTpoBaHUE» ™
Hemoncmpayuu
OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXpaHEHHs Macchl. HekoTophie BelecTBa B KOJIMYECTBE 1 MOJIb.
HaGop mozeneit aroMoB 1 MoJieKyJl. Mozienb MOJIIPHOTO 00beMa ra3os.

IMpakTuyeckas padora Nel3: «Pemienue pacueTHbIX 3a/1a4 110 ONPEACIICHUIO COCTaBa U
KOJIMYECTBA BEIIECTBAY.

2.2. Cmpoenue amoma

ATOM - cy107kHasA YacTUlA. J[0Ka3aTeNbCTBA CIIOAKHOCTH CTPOEHHUS aTOMa: KaTOIHbIC U
PEHTI'CHOBCKUE JTy4uH, (HOTOIPPEKT, pali0aKTUBHOCTD, 3JCKTpou3. [LnaHerapHas Mojiellb aToMa
3D.Pezepdopna. Ctpoenue aroma o H.bopy. CoBpeMeHHbIE TPEACTABICHHUS O CTPOCHUH aTOMA.
KopryckynsipHO-BOJTHOBOH JTyaai3M YacCTHUIl MUKPOMHUPA.

CocTaB aTOMHOIO sApa — HYKJIOHBI: TPOTOHBI WM HEUTPOHBL. M30TONMBI W HYKIUIHL.
YcToNYMBOCTH sIIEP.

DJIeKTpPOHHAsT 000J104Ka aTOMOB. [loHsATHE 00 3JICKTPOHHOW OPOUTANM W JIIEKTPOHHOM
obnake. KBaHTOBBIE uYmMcla: TrjaBHOE, OpOUTaIbHOE (MOOOYHOE), MArHUTHOE M CIIMHOBOEC.
PacnipeniesieHre  37EKTPOHOB 10 DHEPreTHYECKUM YPOBHSM, IOAYPOBHSIM U OpOUTAISAM B
COOTBETCTBUM C TPUHIIMIIOM HAWUMEHBIICH SHEpruw, npuHounoM I[laymu u npaBwiom ['yHna.
DNEKTPOHHBIC KOH(UTYPAIIH AaTOMOB XUMHUYECKHX JJIEMEHTOB.

BanenTHbIe BO3MOKHOCTH aTOMOB XMUMHYECKHUX DJIEMEHTOB.
DeKTpOHHAs KITaCCUPHUKAIMSI XUMUYCCKUX 3JICMEHTOB: S-, P-, -, f-371eMeHTHI.

IIpakTnueckas padora Nel4: «CocTaBineHue 3JIEKTPOHHBIX U Tpaguueckux (HopMys aTOMOB,
ONPEACIICHUE CTEIEHEN OKUCICHUS».

2.3. Ilepuoouueckuit 3axon u Ilepuoouueckas cucmema Xumuueckux 371eMeHm o8
JI.UH. Menoeneesa

*OrkpbiTHe Ilepmoanyeckoro 3akona. Ilpeanocbulku: HakomieHHe (HAKTOJIOTHUECKOTO
Matepuana, pabotel mnpenmectBeHHUKOB (M.B. [leGepeitnepa, A.D. Illankyprya, JIx.A.
Heronennca, JIL}O. Meiiepa), cbe3n xumukoB B Kapncpys, nnunoctHble kadectBa JI.M.
MenneneeBa. Otkpoitre JI.1. Menaeneessim [lepuoanueckoro 3akona.*

Ilepuonnyecknii 3akoH M cTpoeHue aroma. M3oromsl. COBpeMEHHOE NOHATHE XMMHYECKOIO
anementa. CoBpemenHas dopmynupoBka llepronnueckoro 3akona. [lepuoandeckas cucrema u
cTpoeHre aroma. PU3NYECKHIl CMBICI MOPSAAKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB TPYIIBl U
nepuofa. Ilepuonnueckoe N3MeHEHUE CBOMCTB AJIEMEHTOB: pajnyca aTOMa; SHEPTHMHU HOHU3ALINU;
ANIEKTPOOTPULIATENLHOCTU. [IpUUMHBl M3MEHEHMS METaUIMYECKUX M HEMETAJUNINYECKUX CBOMCTB
SJIEMEHTOB B TpyINax M Mepuojax, B TOM 4Hcie OONBIIMX M CBEpXOOJbIIUX. 3HAYECHUE
[Tepnonnueckoro 3akoHa u Ilepuonnueckoit cucteMel xumuueckux anemeHTos .M. Menneneesa
JUISl pa3BUTHS HaYKU U IOHUMAaHUSI XUMUYECKON KApTUHBI MUpA.

Jemoncrpanuu. Pasznuunble BapuaHThl TaOnumbl I[lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[.. Menaeneena.
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2.4. Cmpoenue seutecmea

IlonsiTHe 0 XUMHYecKOH cBs3H. TUIIBI XUMHYECCKMX CBsA3€H: KOBaJIeHTHas, HWOHHAas,
METAJUINYECKasl U BOJOPOAHAS.

KoBasnienTHasi xummnyeckasi cBsi3b. /[Ba MexaHu3Ma oOpa3oBaHHUS ITOW CBS3M: OOMEHHBIM W
JIOHOPHO-AaKIENTOpHbIA. OCHOBHBIE MMapaMEeTPhl TOTO TUIA CBS3M: JJIWHA, IPOYHOCTh, YTOJI CBS3U
WJIM BAJICHTHBIN yrojl. OCHOBHbBIE CBOMCTBA KOBAJICHTHOM CBS3U: HACBIIIEHHOCTD, MOJISPU3YEMOCTh
U TPOYHOCTh. DJIEKTPOOTPUIATEIILHOCTh W KIacCU(UKAIMS KOBAJIECHTHBIX CBS3€H IO ATOMY
MpU3HAKY: TOJSpHAs M HEMNOJISIpHAs KOBAJICHTHbIE CBS3U. [lOJNSIPHOCTH CBSI3M M MOJSPHOCTH
MoJIeKynbl.  KpaTHOCTh KOBaJICHTHBIX CBs3ed M Kinaccuukamuss WX IO 3TOMY MPHU3HAKY:
OJIMHAPHBIE, IBOMHBIE, TPOUHBIE, TOJTYTOPHBIE.

*Tunel KPUCTAUIMYECKUX PEHIETOK Y BEIIECTB C HJTHUM THUIIOM CBSI3U: aTOMHBIE W
MoJieKyJisipHble. Du3nyeckre CBOKWCTBA BEIIECTB C 3TUMH KPUCTALTHYSCKUMH peleTKaMH. *

HNonnas xuMH4YecKas CBA3b, KaK KpallHUN Clly4ail KOBAJICHTHOM NOJSPHOW CBA3M MexaHusm
o0pa3oBaHKs MOHHOW CBsI3M. MIOHHBIC KPUCTAIIMYECKUE PEIICTKH U CBOMCTBA BEIIECTB C TAKUMH
KpHUCTaJUIaMHU.

Mertannu4yeckasi XuMH4ecKasi CBsI3b, KaKk 0COOBIA THI XMMHUYECKOM CBSA3H, CYLIECTBYIOIIUN B
MeTajlax M cIulaBaX. Ee OoTiIWYMs M CXOJCTBO C KOBAJICHTHOM M HWOHHOM CBa3saMu. CBolicTBa
METAIMYECKOM CBSA3U. MeTalinyeckue KpUCTAUIMYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMHU
KpHUCTaJUIaMHU.

Bonopoanas xummnueckasi cBsizb. MexaHu3M o0Opa3oBaHus Takou cBs3u. Ee kimaccudukanus:
MEXMOJICKYJISIPHAS ¥ BHYTPUMOJIEKYJISIpHASI BOJAOPOIHbBIE CBSI3U. MOJIEKYISIPHBIE KPUCTAIUTMYECKUE
pelIeTKH JiJii 3TOro Tuma cCBs3u. POU3MYECKHE CBOMCTBA BEIIECTB C BOJOPOJHOM CBSA3BIO.
buonoruueckas posib BOIOPOIHBIX CBSI3€H B OPraHU3AIMU CTPYKTYP OUOIIOIMMEPOB.

*KommuiekcooopazoBanue. [loHsITHE O KOMIUIEKCHBIX cOeIMHEHUsAX. KoopauHanmoHHOE
YUCJIO KOMILIEKcooOpa3oBatensa. BHyTpennss u BHemHsAs cdepa komruiekcoB. Homenkmarypa
KOMINUIEKCHBIX coequHeHuH. X 3Hauenne.*

JdemoncTpauuu. Mozaenn MOJNEKYJI pa3IMyHOM apXUTEKTypsl.  Mojaenn KpHUCTAIIMYECKUX
pPEUIeTOK Pa3IMYHOrO THUIIA.
MpakTuueckas padora Nel5: « KauecTsennsle peaknuyu Ha noHbI Fe?* u Fe¥*y,

2.5. ITonumepot

Heoprannueckue nosmmmepsl. [lonmuMepsl — MpocThie BELIECTBA C ATOMHOW KPUCTAIITMYECKON
pELIeTKON: alJIOTPONHbIE BUAOM3MEHEHUs yriepoaa (aiMmas, rpadur, KapOuH, QymniaepeH —
B3aMMOCBSI3b THOpUAM3ALMU OpOMTaNell y aTOMOB YIJIepoJia C NMPOCTPAHCTBEHHBIM CTPOCHHEM
AJUIOTPOMHBIX MOJIU(UKAIMIA); CeJIeH U TeJUlyp Leno4yeyHoro crpoeHus. [lomumepsl — cliokHbIE
BEIIECTBA C ATOMHOW KPUCTAJNIMYECKOW PEIIETKOM: KBapll, KpeMHe3eM (JIMOKCUIHbIE COETUHEHUS
KpeMHUs), KOpYHJ (OKCHJ] aTFOMUHHUS) U AIFOMOCUIIMKATHI (TI0JI€BbIE IINATHI, CII0AA, KAOIHH).

*MuHepansl U ropuele mopoabl. Cepa muiacTuueckas. MuHepaibHOE BOJOKHO — acOecT.
3HayeHWe HEOPraHMYEeCKHX MPUPOAHBIX MOJIUMEPOB B (POPMUPOBAHUHM OJHOM W3 T€OJIOTMYECKUX
obomnoyek 3emin — murochepsr.*

Oprannyeckne moauMmepsbl. CriocoObl UX MOTYYEHHUS: PEAKUMU MOJMMEPU3ALNUA U PEeaKuu
noJinkoHAeHcauuu. CTPYKTypbl IMOJMMEPOB: JIMHEWHbIE, Pa3BETBIEHHBIE U MPOCTPAHCTBEHHBIE.
CTpyKkTypupoBaHHE IMOJIMMEPOB: BYJIKaHU3alUsl KaydyKoB, AyOiieHHe O€JIKOB, OTBEp)KICHHE
MOJIMKOH/ICHCAIUOHHBIX ITOJIMMEPOB.

*Knaccugukanus moJauMepoB M0 pa3IuyHbIM IpU3HAKaM. *

Jemoncrpanuu. Komneknuu mniactMacc, KaydyKoB, BOJIOKOH, MHHEpPAJIOB M TOPHBIX IOPOI.
MuHepanpHOE BOJIOKHO — acOecT u u3aenus u3 Hero. Moaenu monexyn 6eikos, JIHK, PHK.
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IIpakTuyeckasi padora Nel6: «Penienne skciepuMeHTATBHBIX 3371a4 Ha HICHTU(PUKAITHIO
IJIACTMACC, BOJIOKOH (pacTBOPUMOCTb, 3JIEKTPOMPOBOIUMOCTh, TOPIOYECTh, OTHOIIIEHUE K
pacTBOpam KHUCIOT, IIEI0YeH U OKUCIUTEICH )».

2.6. lucnepchnuie cucmemol

IlonsiTue 0 AucnepcHbIX cucremax. Kimaccudukanus JUCHEPCHBIX CHUCTEM B 3aBUCHUMOCTH OT
arperaTHoOro COCTOSIHUS TUCIIEPCUOHHOW Cpeibl M JHUCIEPCHON (a3bl, a TaKkKe MO pa3Mepy UxX
yactull. ['pyboaucrnepcHble CHUCTEMBI: SMYIbCHUU M CYCIEH3HH. TOHKOIMCIEPCHBIE CHCTEMBI:
KOJUIOUJIHBIE (30JI1 U Te€JIM) U UCTUHHBIE (MOJIEKYJSPHBIC, MOJIEKYJISPHO-MOHHBIE U HOHHBIE).
Oddexr Tunnansa. Koarynsaius B KOJUIOMIHBIX pacTBopax. CHHEPE3UC B TEIIAX.

3Ha4veHHe JUCHEPCHBIX CHCTEM B KUBOW U HEKUBOU MPUPOJIE U MPAKTUUECKON KU3HU YEJIOBEKA.
OMyIIbCUM W CYCIIEH3MM B CTPOUTEILCTBE, MHILIEBOM M MEIUIUHCKON MPOMBIIUIEHHOCTH,
KOCMETHKE.

*buonornueckre, MEAUIIMHCKUE U TEXHOJIOTMUYECKUE 30J11. 3HAaUCHHE rejiei B OpraHu3aliy sKUBOU
Matepud. bronornueckue, MUIIeBbIe, METUITMHCKUE, KocMeTHdeckue renu. CuHepesnc Kak (GakTop,
OTIPEACTSIONUN CPOK TOJHOCTH MPOAYKIIMM Ha OCHOBe reneil. CBepThIBaHHE KpPOBU Kak
OMOJIOTMYECKHI CHHEPE3HC, ero 3HaYeHHe. *

JeMoHcTpanuu. Buabl IucriepcHBIX CUCTEM M WX XapakTepHble mpu3Haku. lIpoxoxnenue syda
CBETa Yepe3 KOJUIOUTHBIC U UCTHHHBIE pacTBOPHI (3ddekt Tunmans).

2.7. Xumuueckue peakyuu

Knaccupukauuss XuMHYECKHX peakluil B OPraHUYeCKOW M  HEOPraHUYecKOil XUMMH.
[lonsiTue 0 XxumMuueckou peakuuu. Peakuuu, uaymme ¢ I3MEHEHUEM COCTaBa BEIIECTB: 110 YUCITY U
XapakTepy pearupyrommx M oOpa3ylooluXcsi BEUECTB (pa3sioKEHUs, COEAMHEHMUs, 3aMEILEHUs,
oOMeHa); IO U3MEHEHHUIO CTENeHEeH OKHCIEHUS AIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC U
HE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEaKlIMM); MO TemaoBoMy 3bdekty (3k30- H
SHAOTEpMHUYECKHE); To (ase (romMo- W TeTeporeHHbIe); IO HaIpaBleHHIO (oOpaTUMbIe U
HeoOpaTHMBbIE); 1O HCIIOJIb30BAHUIO KaTalu3aropa (KaTaJuTHYEeCKHE M HEKaTaMTUYECKHE); I10
MeXaHu3MYy (paauKaabHble, MOJEKYISIPHbIC U HOHHBIE).

BeposiTHOCTL NpPOTEeKaHMs XMMHYECKHUX peaKuuil. BHYTpeHHss DSHeprus, OSHTAJBIIHS.
TennoBoii appext xummuueckux peakiuii. Tepmoxummudeckne ypapHenus. CTaHaapTHas SJHTATIbITNS
peakuuii u obpazoBanusi BemiectB. 3akoH ['. M. I'ecca m ero cnexctBusi. DHTponus. TeruioBoi
3¢ (HeKT XUMHUYECKHUX peakiuii. TepMOXUMHUYECKUE YPaBHEHHUSI.

Ckopocth xumMuuyeckux peakunuii. [lorstue o ckopoctu peakmnuii. CKOpOCTb TOMO- U
TeTEePOreHHOM peakiuu. DHEPrus aKTUBALIUH.
@aKTOpbl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOM peakuuu. IIpupoma pearmpyronmx BeELIECTB.
Temnepatypa (3akon Baut-I'opda). Konmenrpamus. Karamuzatopel u kaTtamus: TOMO- U
TETEPOTCHHBIN, UX MEXaHU3Mbl. @EPMEHTHI, UX CPABHEHUE C HEOPTraHWYECKUMHU KATAIM3aTOPaMHU.
3aBUCHUMOCTH CKOPOCTH PEAKIIMI OT MOBEPXHOCTU COMPUKOCHOBEHUS PEArupyroIInX BEIIECTB.
O0paTuMOoCTh XMMHYECKHX peakumid. XumMuuyeckoe paBHoBecue. [loHITHE O XMMHYECKOM
paBHOBecHH. PaBHOBECHBIE KOHUEHTpPALMU. /[MHAMUYHOCTE XUMUYECKOr0 paBHOBecHsS. DAaKTOPHI,
BIIMAIONINE Ha CMEIICHHE paBHOBECHS: KOHIIEHTpallus, JaBieHHe, Temmneparypa (mpuHuun Jle
[Tarenke).

Jemoncrpauuu. Peakiyy, uaymme ¢ o0pa3oBaHHEM 0CaJIKa, ra3a U BOJbI; CBOICTBAa METAJLIOB,
OKHCJICHUE albJIETU/IA B KUCIOTY U CIUPTA B alibJieru. Peakuny ropenus, 3ameriexHus,
COeIMHEHUs], 0OMEeHa; peakIMy YHI0TEPMHUUYECKHIE Ha IPUMEPE PEaKIIMU PA3TIOKEHHS.
B3anMozeicTBre IMHKA C pacTBOpPaMU COJITHON M CEPHOW KUCIJIOT IIPH pa3HbIX TEMIEpaTypax,
Pa3HBIX KOHUEHTPALUAX COISHOM KUCIOTHI; Pa3I0KEHHUE IIEPOKCHIa KUCIOPOaa
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¢ momoIisto okcuaa mapranna (IV), karamgasbl CBIpOTO Msica U CHIPOTO KapToders.
3aBUCHMOCTD CTETICHH AJIEKTPOIIUTUICCKON JUCCOIUAIINN YKCYCHON KUCTIOTHI OT pa30aBieHUsI.
IpakTuyeckasi padora Nel7: «Peakuuu, naymue ¢ 00pa3oBaHUEM 0CaJIKa, ra3a | BOJIbI

2.8. Pacmeopul

ITonsaitue o pacrBopax. @Pu3MKO-XMMHMYECKas IPUPOJA PACTBOPEHUS M  PAcTBOPOB.
B3aumoneiicTBre pacTBOpHUTENSI M paCTBOPEHHOTrO BemiecTBa. PactBopumocTts BemiecTB. CriocoOb
BBIPQ)KEHUSI KOHLEHTPALMM PACTBOPOB: MAccoBas J0JI1 PACTBOPEHHOI'O BeLECTBA (MPOLIEHTHAs),
MOJIIpHasl.

Teopusi 3JIeKTPOTUTHYECKOM JUCCOnMAaK. MexaHu3M AUCCOLMALMK BEIECTB C pa3IuYHbIMU
TUIIAMU XUMHUYECKUX CBSI3EH.

*Bkiag pycCKHX y4YEHBIX B Pa3BUTHE IPEICTABICHUM 00 3JIEKTPOIUTUYECKOM AMCCOLUALMH.
OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOTUTHUECKON AUCCOLUAIH. *

CreneHp 3JEKTPOJUTHYECKON aucconuanuu U (pakropbl ee 3aBUCUMOCTH. CHIIBHBIE U CpellHUE
anekTposnutThl. Jlucconmanus BoAbl. Bonopoanslii mokaszartenb. Cpena BOJHBIX pacTBOPOB
3JIEKTPOIUTOB. Peakiiun oOMeHa B BOAHBIX PACTBOpax 3JIEKTPOJIUTOB.

I'uaposmn3 kak oOMeHHBIN nporecc. HeoOpaTuMelii rHIpOIH3 OpraHMYECKUX U HEOPTaHMYECKUX
COECMHEHMH U €ro 3HaYCHHE B IPAKTUYECKON JEATEIIBHOCTH YEJIOBEKA.

OOpatumslii ruapoaus coneil. Ctynendarsiii rugponus. [Ipaktunyeckoe NpuMeHEHUE MHIPOIIN3a.

['maponu3 opraHnyeckux BelecTB (OeKOB, )KUPOB, YIIIEBOI0B, MONKMHYKIE0THA0B, AT®) u ero
OuoJIOTHYecKoe U MpakTuYeckoe 3HaueHne. OMbpuIeHUE KUPOB. Peakuus srepuduxanuu.
Hemoncmpauyuu
CpaBHeHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB. CMElleHUE paBHOBECHS IUCCOLMALINN
cy1abbIX KUCIOT. IHAMKATOPBI M M3MEHEHUE UX OKPACKH B Pa3HbIX cpefax. ['maposn3 kapOoHATOB,
Cyab(haTOB U CHIMKATOB IEJIOYHBIX METAJNIOB; HUTpaToB cBUHIA (II) min nuHka, Xxaopuaa
aMMOHHS.

IIpakTuyeckas padora Nel8: «IIpurorosienne pacTBOpPOB PA3IUYHBIX BUIAOB KOHIEHTPALIUN.
IIpakTyeckas padora Nel9: «I'uaposns cosell pa3IMyHOTO TUIIAY.

2.9. OKuCJmmeﬂbno-eoccmanoeumeﬂbnbwpeakuuu. 3flel<mp0anuuec1<ue npoueccaol

OKHCINTE/IBHO-BOCCTAHOBUTE/IbHBIC peakuuu. CreneHp okucineHus. BoccranoBurenn u
okuciaurenu. OKHUCIEHME M BOCCTaHOBJIEHUE. BaxHellne OKHUCIMTENM M BOCCTAHOBHTEIH.
BoccranoBuTenbHBIE  CBOMCTBA METAIOB —  HOPOCTBIX  BewlecTB.  OKUCIMTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOWMCTBAa HEMETANIOB — IPOCTHIX BellecTB. BoccTaHOBHUTENbHBIE CBOWCTBA
BEIIECTB, OOPa30BaHHBIX »JJIEMEHTaMH B HHU3LIEH (OTpULATEIbHOM) CTENEHH OKHCIICHHUS.
OxucnauTenbHble CBOMCTBA BELIECTB, OOpa30BAHHBIX 3JEMEHTAMU B BBICHIEH (ITOJIOXKUTEIHHON)
cTeneHu OokucieHus. OKHUCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOWCTBA BEILECTB, 0OPa30BaHHBIX
AJIEMEHTAaMU B IPOMEXKYTOUHBIX CTETICHSIX OKHCICHUSI.

Metonpl  CcOCTaBIE€HUS ypaBHEHUN  OKHUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX peakuuil. Meton
ANeKTpOHHOro OanaHca. BiusHue cpenpl Ha NPOTEKaHHWE OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

XuMHuYecKHe MCTOYHMKH TOKA. DJIEKTPOJHbIE TOTEHIIUAIBI.

Psn cTannapTHBIX 31EKTPOAHBIX MOTEHIIMATIOB (AIEKTPOXUMUYECKUH PsiJl HAPSHXKEHUI METaJlIoB).
*["anbBaHUYECKHE JIEMEHTHI U IPUHIUIBI UX pabOTHI.*

*JJIeKTPOJIN3 PACIUIABOB M BOJHBIX PAcTBOPOB 3NMEKTPOIMTOB. IIporeccel, mpoucxoisimue Ha
KaTo/€ M aHoJ€. YpPaBHEHUS JJIEKTPOXMMHUECKUX IMPOLECCOB. DJIEKTPOIN3 BOJHBIX PacTBOPOB C
WHEPTHBIMHU 3JIEKTPOAaMH. DJEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMH 3JIEKTPOIAMH.
[IpakTHyeckoe MpUMEHEHHUE IEKTPOoIu3a. ™
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JdeMoHcTpanun. BoccraHOBIeHHME AMXpOMara Kalds ATWIOBBIM CHUPTOM. OKHCIUTEIIBHBIC
CBOMCTBAa a30THOM KHUCJIOTHL. OKHCIUTENbHBIE CBOICTBa AUXpoMara Kanusd. BsaumopneiictBue
a30THOM KHCJIOT ¢ Melbl0. OKUCIUTENBHBIE CBOMCTBA IIEPMAHIaHaTa Kajlus B Pa3JINYHbIX CPEAaX.
IIpakTnueckas padora Ne20: «CocrtaBieHHE YpPaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii».

2.10. Knaccugpuxayua eewiecme. Ilpocmuie éewgecmea

Kaaccndukannsa Heopranmveckux BemectB. [Ipocteie u cioxHble BemecTBa. OKCHIbI, X
kinaccupukanua. ['mapokcuasl (OCHOBaHMS, KHUCIOPOJCOAEPIKALIUE KHUCIOTHI, aM(OTepHbIe
ruapokcuabl). Kucnorsl, ux kinaccugukamus. OcHoBanus, ux kinaccupukanus. Conu cpeaHue,
KHCJIbIE, OCHOBHBIE U KOMIUJIEKCHBIE.

Metaasl. [lonoxenne meramsioB B Ilepuoandeckoit cucremMe U OCOOCHHOCTH CTPOCHHUS UX
atoMmoB. [IpocTblie BemiecTBa — MeTajulbl: CTPOCHHUE KPUCTAUIOB M METAIMYECKas XUMHUYECKas
cBsi3p. OOmme (Qu3MUecKue CBOWCTBA METANIOB M HMX BOCCTAaHOBHTENBHBIC CBOMCTBA:
B3aMMOJICIICTBIE ¢ HeMeTalIaMH (KHCJIOPOAOM, TajJoreHaMH, Cepoi, a30TOM, BOJIOPOAOM), BOJOM,
KHMCIIOTAaMH, PacTBOpPAaMHU COJIEH, OpPraHUYECKMMH BEIECTBAaMHU (CHUPTAMHU, TrajoreHaKaHAMU,
dbeHomom, KuciaoTamu), co meaoyamu. OKCHIIBI U TUAPOKCUIBI METAJUIOB. 3aBUCUMOCTb CBOMCTB
9TUX COEIUHEHUI OT CTENEHEW OKUCIIEHMsI METa/NIOB. 3HAUEHHWE METAJJIOB B MPUPOJEC U KU3ZHU
OpraHu3MOB.

Koppo3usi meramioB. I[lonsitue koppo3un. XuMHUYECKas KOpPpO3Us. IJIEKTPOXUMHUUECKAs
Koppo3us. CriocoObl 3alUTHl METAIIIOB OT KOPPO3HUHU.

*O0mue cnocodbl MoJy4eHHs MeTaI0B. Mertamisl B npupoje. Meramtyprust U €€ BHJIbI:
MUPO-, TUAPO- U SJIEKTPOMETAILTYPrus. DIEKTPOJIN3 PACILUIABOB U PACTBOPOB COEMHEHNN METAJIIIOB
U €r0 MPaKTUYECKOE 3HaUeHue. *

Hemeramasl. [lonoxeHne HEMETaUIOB B EPUOANYECKON CUCTEME, OCOOEHHOCTH CTPOCHUS HX
aTOMOB. DJIEKTPOOTPULIATEIBbHOCTb.

brnaropoanbie raszpl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B U OCOOEHHOCTH HX
XUMHUYECKUX U (PU3NUYECKUX CBOMCTB.

Hewmerannsl — mpocTele BemiecTBa. ATOMHOE M MOJIEKYJISIPHOE HMX CTPOCHHE. AJUIOTPOINMA.
Xumuueckue cBoiicTBa HeMeTauioB. OKHCIUTENBLHBIE CBOMCTBA: B3aMMOJEHCTBUE C MeETaJlIaMH,
BOJAOPOJOM, MEHEE  JJIEKTPOOTPHULATEIbHBIMA  HEMETAlJIaMM, HEKOTOPBIMH  CIIOKHBIMHU
BellecTBaMu. BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAJUIOB B PEAKIUAX C (PTOPOM, KUCIOPOIOM,
CJIO)KHBIMU BEIIECTBAMU-OKUCIUTESIMU (a30THOM U CEPHOM KUCIOTaMH H JIp.).
demoncTpanuu. OOpa3ipl mpencTaBUTENed KIacCOB — BEIIECTB. MoJienu KPUCTATTUHYECKUX
pemierok  MeTannoB.  Komiekiuss METalIoB ¢ pa3HbBIMM  (PU3UYECKUMHU  CBOMCTBAMH.
B3aumopeiicTBue aUTHs, HATpUsl, MArHUS U JKeJie3a C KUCIOPOJIOM; LIEJIOYHBIX METAJIJIOB C BOJOH,
cnupTaMHu, (PEeHOJIOM; IIMHKAa C pPacTBOpaMHU COJITHOW M CEpHOM KHCIOT; JKeje3a C pacTBOPOM
MEJHOTO KyIopoca. 3amuTa METauIoB OT KOPpPO3UHU: 0Opa3lbl «HEPKABEEK», 3alUTHBIX
HNOKPBITUH. MoJenu KpUCTaJUIMYECKUX PelIeTOK Hojia, aamasa, rpapura.

IpakTuyeckasi padora Ne21: «B3zaumoseiicTBre coeil ¢ MeTaiaMu»

2.11. Ocnosnbie Knaccol Heop2aHUYECKUX U OP2AHUYECKUX COCOUHEHUT

Boaopoanbie coequHeHuss HeMeTaJLI0B. [loydenrne amMuaka v XxjopoBojopojia . duzndeckue
cBoiicTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl ¥ aHTUAPUABI KapOOHOBBIX KHCJI0T. HeconeoOpasywiue u coieoOpa3yromme
okcuael. KucimotHeie okcumbl, ux cBoicTBa. OCHOBHBIE OKCHIIBI, UX CBOWCTBA. AMQOTEpHBIC
OKCHJIbI, UX CBOMCTBA. 3aBUCUMOCTh CBOMCTB OKCHJIOB METAJJIOB OT CTEIIEHH OKHUCJICHHS.

Kuciaorsl oprannyeckue U Heopranudeckue. KHciioTel B CBET€ TEOPUU  DIIEKTPOJIUTHYECKON
nucconuanui. KucrnoTsl B cBeTe MpoTOIUTHUECKON Teopuu. Kiaccudukanus opraHUYeCKHX Hu
HEOpraHuyecknx Kuciaor. OOmme CBOWCTBA KHCIOT: B3aMMOJIEHCTBUE OPTaHUYECKUX W
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HEOPraHUYECKUX KHUCIIOT C METaJUIaMH, OCHOBHBIMHU U aM(OTEPHBIMU OKCHJIAMHU U THAPOKCHAAMU,
C consiMH, 00pa3oBaHue CIOXKHBIX 3PupoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEpHON U
a30THOM KHUCJIOT.

OcHoBaHMsl oOpraHmyecKkue W Heopranudeckme. OCHOBaHHMS B CBE€T€ TEOpPUU
JNEKTPOJUTUYECKOM  nucconuauud. OCHOBaHUSL B CBET€  IPOTOIMTHYECKOM  TEOpPHUH.
Krnaccudukanus opraHu4eckiuxX U HEOPraHUIECKIX OCHOBaHHMNA. XUMUYECKUE CBOMCTBA MIEIOYCH U
HEPAaCTBOPUMBIX OCHOBaHM. CBONCTBA OECKUCIOPOAHBIX OCHOBAHUN: aMMUAaKa U aMHUHOB.

AM@oTepHbIe OPraHUYeCKHe U HeOpraHuveckue coequHeHHs. AMDOTEpHBIE OCHOBaHUS B
CBETE MPOTOJUTHYECKON Teopur. AM(OTEPHOCTh OKCHAOB U TUIPOKCUIOB MEPEXOTHBIX METAIIOB!
B3aUMO/ICVCTBUE C KUCIOTAMHU U LIEII0OYaMHU.

Conu. Krnaccudukanus u XuMmudeckue cBoicTBa cojieli. OCOOEHHOCTH CBOWMCTB COJIeH
OPraHUYEeCKUX U HEOPraHUYECKUX KHUCIIOT.

I'eneTnueckasi CBfA3b MeEKAY KJIACCAMH OPraHMYeCKHX M HEOPraHMYeCKHUX COeJIMHEeHHId.
[ToHsiITHE O TEHETHYECKOM CBSI3M M TE€HETHYECKHUX psJaX B HEOPraHMYECKOW M OpPraHHYeCKOM
xumuu. ['eHeTmyeckue psiapl U T€HETHYECKas CBSA3b B OpraHMYecKol Xumuu. EnuHCTBO Mupa
BEILIECTB.

Hemoncmpauyuu

Konnexkuun KMCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCUIOB, JIEMOHCTPAIIUSl UX CBOMCTB.
BiaumopeiicTBiue KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOM KUCIIOT, a TaK)Ke pa30aBIeHHOM a30THOM
KHUCJIOTBI C Me/Ibl0. B3anmonaeicTBre pacTBopa ruIpOKCUAA HATPUS C KUCIOTHBIMU OKCHIAMHU,
amMpOTepHBIMU THAPOKCHIaMU (TUIPOKCHUIOM LIMHKA). B3anMoelicTBue ammuaka ¢
XJIOPOBOJIOPOJIOM U BOJIOM.

* OcyﬂleCTBHeHI/Ie Mepexoao0B:
Ca — Ca0 — Ca3(POs)2 — Ca(OH):

P - P,0Os5 —» H3POq4
Cu — CuO — CuSO4 — Cu(OH)2 —» CuO — Cu
CoHs0H — CoHs — CoH4Br *

IIpakTuyeckas padora Ne22: «Ilonyuenune ammuaka, CO2, uX CBOMCTBa».

2.12. Xumus snemenmos
S-DIIEMEHTBI.

*Bonopoa. JlBoiicTBeHHOEe ToNOXKeHUe Boaoponaa B Ilepmoamueckoit cucteme. HM3oTormb
Bojopoaa. Tsoxenas Boga. OKHUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BOJOPOJAA, €ro
MoJIyuyeHue 1 npuMeHeHue. Posb Boopo/ia B )kMBOM U HEKUBOH npupoje.™

*Boma. Ponb BOJBl Kak cpeaooOpa3yrolero BEIIeCTBa KIETKU. OKOJOTHYECKUE AacIEKThI
BOJIONIOJIb30BaHMs. *

duemeHThl |A-rpynnel. enouynsie metamibl. OOmIas XapakTepUCTHKa MIENIOYHBIX METAIJIOB
Ha OCHOBaHHUHM ToyIoKeHHs B [lepumommueckoii cucreme anementoB .M. MenneneeBa u cTpoeHus
atoMoB. [lonydenue, ¢usmyeckre W XUMHUYECKHE CBOWCTBA IIEIOYHBIX MeTaioB. KaTHOHBI
IIEJIOYHBIX METAIOB KaK BaKHEHIIas XuMUueckas popma UX CyIleCTBOBaHUS, PETYISTUBHAS POJIb
KaTMOHOB KaJlusl W HATpUs B JKUBOW kieTke. IlpupoaHble COEMHEHMs] HATpUA U Kalus, HX
3Ha4YCHHE.

JuiemeHThl |IA-rpynnel. O0mas xapakTepucTHKa MIETIOYHO3EMENbHBIX METAJUIOB U MarHus Ha
ocHOBaHMM TosokeHus: B Ilepuomnueckoit cucreme snementoB /.M. MenzaeneeBa U cTpoeHuUs
aToMoB. Kanbwii, ero nomyuenue, u3ndeckue 1 XUMUIECKHE CBONCTBA. BaxkHeline coeIMHeHMs
KaJIBIIMS, MX 3HAUYCHHUE U TTpuMeHeHne. Kanbumii B mpupoe, ero 6uosiorndeckas poib.

p-DJEMEHTBL.

AsnroMuHMi. XapakTepuCTHKa AJTIOMUHMS Ha OCHOBaHMM nosiokeHus B  [lepmoamueckoit
cucreme siemeHToB JI.M1.MenneneeBa u crpoenus atoma. Ilonydenue, puzndyeckue 1 XuMHUIECKHe
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CBOMCTBA aqOMUHUSA. BaxHelIne COeMHEHNS AIFOMUHHAS, UX CBOMCTBA, 3HAYEHHUE U IPUMECHEHUE.
IIpupoaHble cCOEAMHEHNS ATIOMUHUS.

uemenThl IVA-rpynnel. Yriaepon u kpemHuii. OO0mias xapakTepUCTHKAa Ha OCHOBAaHWUU HMX
MOJIOKEHUSA B Ilepmogmueckoir cucreme J[.M. MenneneeBa u crpoeHus aroma. lIpocteie
BElleCTBa, OOpa30BaHHbIE ATHUMU 3JEMEHTaMM. Yriepoa H ero amiorponus. CpoiicTBa
AUIOTPONHBIX MOIU(HUKAIMNA yriiepoAa, UX 3Ha4eHWe W npuMeHeHne. OKCHIbI U TUIPOKCHIIBI
yriaepoaa M KpeMHHUs, MX XUMH4YeCKHe cBOMCTBA. COIM YrojabHOW M KPEMHHUEBBIX KHCIOT, UX
3HAYEHHUE U IPUMEHEHHUE.

* CunukartHas IpoMblIUIeHHOCTh [IpuponooOpasytomas pois yriepoja i )KUBOM M KPEMHUS
— 17151 HE)KUBOW IPUPOJIBL ™

*Tanorenbl. OOwm@as XapakTepUCTHKAa TajJlOTCHOB HAa OCHOBAaHMM MX IIOJIOXKEHUS B
IIepuonnueckoi cucreme anemeHToB Jl.JMI.Menneneesa u cTpoeHHst aTOMOB. ['ajlOreHbl — MPOCThIE
BELIECTBA: CTPOCHUE MOJIEKYJI, XUMUYECKHE CBOMCTBA, IOJIyYCHHE M NpUMEHEeHHe. Baxuelmue
COECMHEHMUS] TaJIOTEHOB, HUX CBOICTBa, 3HAa4eHME U IpUMEHEHHE. [‘ajoreHbl B HpuUpOJE.
buonoruyeckas poJib rajgoreHos.*

*Xaabkorenbl. OOIas XapakTepUCTUKA XaJIbKOTEHOB HAa OCHOBAHUM UX TIOJIOKEHHUS B
[Tepuonnueckont cucreme siemeHToB .M. MenneneeBa U CTpOEHUs aTOMOB. XaJbKOTE€HBI —
npoctele BemiectBa. Ayutotpornus. CTpoeHHe MOJIEKY aJUIOTPOITHBIX MOAU(UKALINI 1 X CBOMCTBA.
[TonmyyeHue u NpUMEHEHUE KUCIOPOJa U cepbl. XaJIbKOTeHbl B IPUPOE, X OMOIOTHYECcKas poJib. ™

JuiemeHThl VA-rpynnsel. O01as XxapakTepUCTUKa JIEMEHTOB 3TOM I'pyMNIbl HAa OCHOBAaHUU MX
nosiokeHuss B Ilepuoguueckoit cucreme anemeHtoB /[I.JMI. MeHneneeBa M CTpOCHHS aTOMOB.
CrtpoeHre MOJEKYIbl a30Ta M AUIOTPONHBIX Mojudukanmii ¢ochopa, ux Qusnyeckne u
XUMHYecKHe cBoiicTBa. Bonoponnbie coeauHeHus sneMeHTOB VA-rpymnmbl. OKcHIbl a30Ta U
dochopa, coorBercTByromme UM KUCIOTHL. Comm 3Tux KuciaoT. CBOHCTBa KHCIOPOJHBIX
coeuHeHuil azota u ¢ocdopa, UX 3HaYeHHE U NpUMEHEeHHe. A30T U (ocdhop B mpupozae, UX
OmoJIoruYecKast poib.

d-DyieMEHTBL.

OcoOeHHOCTH CTpoeHHsI aroMoB O-37eMeHTOB. Menb, IIMHK, XpOM, JKele30, MapraHein Kak
IPOCThIE BEIIECTBA, WX (PU3MUECKHME M XMMHYECKHE CBOMCTBAa. HaxoxaeHue 3TUX METauloB B
npupone, MX mnoiydeHue W 3HadeHue. CoenquHeHHs O-3JIEMEHTOB C Pa3IMYHBIMU CTCTICHSIMHU
OKHUCJIEHUs. XapakTep OKCHJIOB M TUAPOKCUIOB 3TUX JJIEMEHTOB B 3aBUCUMOCTH OT CTEIIEHU
OKHCJIEHUs MeTaJlja.

Jemoncmpayuu. Konnekiuu MpoCTBIX BELIECTB, OOpPa30BaHHBIX 3JEMEHTAaMM pa3IMYHbIX
JJIEKTPOHHBIX ceMeWCTB. Koymekuuy MHHEpaIoB W TOPHBIX IOPOA. XHWMHYECKHE CBOWCTBA
BOJIOPO/1a, KMCIOpOJa, cephl, hochopa, raloreHoB, yriiepoaa U IpyTrux BELIECTB.

IIpakTnueckas padora Ne23: «B3aumozeiicTBie altoMUHMS C PACTBOPAMU KUCIIOT U IIEIOYEH.
OxpamrBaHue IIaMEHH KaTHOHAMM LIEJI0YHBIX U HIEJIOYHO3EMEIbHBIX METAJUIOBY.

IIpakTuyeckas padora Ne24: «IlonydyeHne ruipoKCua aTFlOMUHUS U UCCIIEI0BAHUE CBOWCTBY.

IIpakTnyeckas padora Ne25: «CoiicTBa kapOOHATOB U THAPOKAPOOHATOBY»

2.13. Xumus 6 sncuznu oouiecmea

XuMusi M IPOU3BOACTBO. XMMUYECKAS MPOMBIIIJIEHHOCTh 1 XUMUUECKHE TEXHOJIOTUH.
ColIpbe 111 XUMUYECKOM TPOMBIIIUIEHHOCTU. Bojja B XMMU4ECKO# MPOMBIIIUIEHHOCTU. DHEPIrus AJis
XMMHYECKOTO MPON3BOJICcTBA. HaydHble MPUHIUITEI XUMUYECKOTO MTPOU3BOICTBA. 3alllUTa
OKpY’Kalolllel cpeibl U OXpaHa TpyJa MpU XUMHUECKOM MPOU3BoAcTBE. OCHOBHBIE CTaJANH
XHMHYECKOTO MPOU3BOACTBA. CpaBHEHUE MTPOU3BOICTBA aMMHAKa U METAHOJIA.

XuMus B ceJIbCKOM X03siiicTBe. XMMHU3alIUsl CETbCKOr0 X031CTBAa U €€ HANPABIICHHUS.
Pactenus u mouBa, MOYBEHHBIHN MOTIIOMIAFOIIMI KOMIIIEKC. XUMU3aIUs )KHBOTHOBOACTBA
*¥Y nobpenus u ux kinaccudukaims. XMMHUECKUe CPEICTBA 3alIUTHI pacTeHui. OTpUIlaTeNbHbIE
MOCJIEACTBHS PUMEHEHUS TECTULIUI0B U OoprOa ¢ HUMU. *
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XuMusl 1 3K0JI0TUsl. XUMHUUYECKOE 3arpsi3HeHUE OKpyxatoiei cpenbl. OxpaHa ruapocdepsl OT
XUMHYECKOTO 3arps3HeHus. OXpaHa MOYBEI OT XUMUYECKOT0 3arps3Henus. OxpaHa aTMOC(ephl OT
XUMHUYECKOro 3arpsasHenus. Oxpana ¢iaopsl U payHbl OT XUMHUYECKOTO 3arps3HEHHUS.
buotexHonorus u reHHast UHXXEHEPUS.

*XuMHUs U OBCeAHEeBHAsI )KU3HDb YejioBeKa. JloMamHsasg anteka. Moromue 1 YuCTAIIne
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMH HACEKOMBIMU. Cpe/icTBa TMYHON TUTHEHBI H KOCMETHKHU.
Xumus U nuia. MapkupoBKHU YIIAKOBOK MUIIEBBIX M THTHEHUYECKUX MPOIYKTOB U YMEHHE UX
YUTATh. DKOJOTHUS KUIUIIA. XUMUS ¥ TeHETHKA YeloBeKa. ™
Hemoncmpayuu
Mopaenu npou3BOJCTBA CEPHOU KUCIOTHI U aMMHaKa.

Komnexkuust ynoOpeHuii 1 IeCTUITUIOB.
OO0pa3ibl cpeAcTB OLITOBOM XUMUU U JIEKAPCTBEHHBIX MPENAPATOB.

IIpakTuyeckas padora Ne26: «OnpenesieHUE OpraHMYECKUX BEIIECTB B JICKAPCTBEHHBIX
npemapatax. MccrnenoBanus coctaBa cpeicTB OBITOBOM XUMUM

TeMbl peepaToB (10KJIA/10B), MHAUBHIYAJIbHBIX IPOEKTOB

* bHOTEeXHOIOrUs ¥ TeHHas MHXKEeHEpUs — TexHosoruu X XI Beka.

* HanotexHoIOTHs KaK MPUOPUTETHOE HANIPABIICHUE PA3BUTHS HAYKH U MPOU3BOJICTBA
B Poccuiickoit denepanuu.

* CoBpeMEeHHBIE METOIbI 00€33apa>KUBaAHUS BOJIBI.

* AJIIOTpONUSL METAJIOB.

* Xuznsb u nesrenpHocts . M.MeHneneena.

* «[lepuoanueckomy 3aKoHy OyayIiee He TPO3UT pa3pyIICHUEM. . .»

* Cunre3 114-ro snemenTa — TpuyMd pOCCHICKUX (PU3UKOB-IEPIIHKOB.

* M30TOMNBI BOgOpOAA.

* Mcnionb30BaHue paliOaKTUBHBIX U30TOMOB B TEXHUUECKHUX LIETISX.

* PeHTreHOBCKOE U3TyYeHUE U €ro UCIIOIb30BAHNE B TEXHUKE U MEJIULIMHE.

* [I1a3ma — 4eTBEepTOE COCTOSIHUE BEIIECTRA.

* AMop(dHBIE BelIecTBa B MPUPO/IE, TEXHUKE, OBITY.

» OxpaHa OKpYyXKarolen cpeibl OT XUMHUECKOT0 3arps3HeHus. KomnuecTBeHHbIE XapaKTepUCTUKU
3arpsi3HEHUS] OKPYKAIOLIEH CPEbl.

* [Ipumenenue TBEpIOTO U Tazoo0pa3zHoro okcua yriaeposaa (IV).

* 3anmTa 030HOBOT'O 3KPaHa OT XMMUYECKOT0 3arpsi3HEHMSL.

* ['pyboaucniepcHble CUCTEMBI, MX KJIACCU(pUKALMSA U UCIOIb30BaHUE B MPO(PECCHOHAIBHOMN
NEeSATENbHOCTH.

* KocMeTnyeckue reiu.

* [IpumeHeHmne CycrieH3ui U H3MYyIbCUN B CTPOUTENIBCTBE.

* MuHepansl 1 TOpHBIE TTOPOABI KAK OCHOBA JIUTOC(HEPHI.

* PacTBOpbI BOKpyT Hac. TUIBI pacTBOPOB.

* Bona kak peareHt u cpeia Il XUMHUYECKOTO Tpoliecca.

* )Kuznb u gestensHocth C.AppeHuyca.

* Bkiiag 0TeUeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AJIEKTPOIUTUUECKON TUCCOLUALINH.
* YcTpaHeHue )KeCTKOCTH BOJbI Ha MMPOMBIIIIICHHBIX TTPEANPUITUSIX.

 CepHasi KHCTIOTa — «XJI€0 XMMHUYECKOM MPOMBITIIIEHHOCTHY.

* Mcnonb30BaHNEe MUHEPATBHBIX KUCIOT HA MIPEANPUITHIX PA3THIHOTO TPODUIISL.

* OKCUJBI U COJIM KaK CTPOUTENIbHbIE MAaTEPHAIbI.

* Hcropus rumnca.

* [ToBapeHHast cOJIb KaK XUMHUYECKOE ChIPhHE.

* MHOro/MMKui KapOOHAT KAJIBIHS: B IPUPOJIE, B IPOMBIIINICHHOCTH, B OBITY.
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* Peakuiuu ropenyst Ha MPOU3BOJACTBE U B OBITY.

* BupryansHoe MOAEnMpPOBaHNE XUMUUYECKUX MTPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIVIABOB AJIEKTPOJIUTOB.

* [IpakTHyeckoe NpUMEHEHUE IEKTPoIn3a: paMHUPOBAHKE, FAJIbBAHOIIACTHKA,
raJIbBaHOCTETUS.

* Mcropus nostydeHus: ¥ NpOU3BOACTBA aTIOMUHUS.

* DIEKTPOIUTHUECKOE TIOTYUCHNE U paQUHUPOBAHUE MEIH.

* Xuznsb u gesreabHocTs I'. JIpBH.

* Posib MeTau10B B HCTOPUU YEIIOBEYECKON IMBHIM3ALUU. MIcTOpus oTeuecTBEHHOU
4epHOU MeTauryprui. COBpeMEHHOE METAJIIypruiecKoe MPOU3BOACTBO.

* Mcropust 0Te4eCTBEHHOM LIBETHOM METAJUTypruu. Posib METauIoB U CIIIIaBOB B
HayYHOTEXHUYECKOM IIporpecce.

» Koppo3ust MeTayioB 1 criocoObl 3alIUTH OT KOPPO3UH.

* lnepTHBIE MU 01aropoHbIe ra3bl.

* Poxxparomue coym — rajgoreHsl.

* Mcropus mBEACKON CIIMYKHU.

* Mcropusi BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKOW XUMHUH.

» )Kuznb u gestenbHocth A. M. bytneposa.

* ButanmsMm u ero kpax.

* Poib OTE€4ECTBEHHBIX yUEHBIX B CTAHOBJICHUM U Pa3BUTUU MUPOBOW OpPraHMYECKON
XUMUH.

» CoBpeMEHHBIE IIPEJICTABICHUS O TEOPUH XUMUYECKOIO CTPOEHUS.

* DKOJIOTUYECKUE aCTEKThl UCIIOJIb30BaHUS YIIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMUYECKHUE ACTIEKTHI MEXKTYHAPOIHOTO COTPYIHUYECTBA 10 UCIIOJIb30BAHUIO
YIJIEBOJOPOIHOTO CBIPBSI.

* VicTopust OTKpBITHS U pa3pabOTKU I'a30BbIX U HEPTIHBIX MECTOPOXKIeHUH B Poccuiickoi
denepanuu.

* XuMHs yTIeBOAOPOAHOTO ChIpbs M MOs Oyyias mpodeccus.

* YIi1eBoA0pOIHOE TOIUINBO, €r0 BUJIBI M HA3HAYECHUE.

* CUHTeTHYECKHE KayudyKH: HCTOPHUS,, MHOr0OOpa3ue U NepCreKTHBHI.

* PesuHoTexHMUECKOE MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM IPOrpecce.
» CBapO4YHOE IPOU3BOJCTBO U POJIb XUMHUH YIIIEBOAOPOJOB B HEM.

* Hed1b 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBIIOJJHOTO MEXAYHAPOJIHOTO COTPYIHUYECTBA.

TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanmzanuu coaepkanusi 001Ie00pa30BaTEIPHON YIEOHOW MMCIUIUIMHBI «XUMUS» B
npenenax ocBoeHus OIIOII CIIO no cneumansHocTH 35.02.06 TexHosorus HpPOU3BOJACTBA M
nepepaboTKU CeNbCKOX03IHCTBEHHOM MPOAYKIIMKM MaKCcUMallbHas ydeOHasi Harpy3ka oOydarommxcs
cocraBisieT — 289 yac, B TOM uucie ayauTopHas (o0s3aTenbHasi) yueOHas Harpy3ka oOydaronuxcs,
BKJIIOYasl TpakTHUeCKue 3aHsATud, - 192 wyaca, BHeayAMTOpHAas caMoOCTOsITeNbHas paboTa
oOy4Jaroruxcs - 82 yaca, KOHCYJbTaluu — 15 9acos.
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TemaTn4yeckui miaan

HanmeHoBaHue pa3aesioB M TeM Bceero yacos JIEKIIUH, YPOKH IL.3.
1 2 3 4

BBenenne 2 2 -

1. Opraanyeckasi XUMHSI 88 64 24

1.1. IIpenmeT opranuyecKoit

XuMUHU. Teopus CTpoCHHs

OpPraHUYeCKUX COCTMHEHUH. 8 8 -

1.2.IlpenenbHbIE YTIEBOAOPOIBI 10 6 4

1.3.9TUICHOBBIC U JUCHOBEIC 8 6 2

YTJIEBOJOPO/IBI.

1.4. AueruneHoBbIC 4 2 2

YTJIEBOJIOPOIBI.

1.5. Apomarnyeckue 4 4 -

YIIIEBOIOPOIBI

1.6. IlpupoaHBIC HCTOYHUKHU 2 2 -

YTIICBOIOPOJIOB.

1.7. I'ugpokcunbHbIC 8 6 2

COCUHEHMUSI.

1.8.Asipnerunapl ¥ KETOHBI. 6 4 2

1.9. KapO6oHOBBIE KUCIIOTHI U UX 12 8 4

MIPOU3BOIHBIC.

1.10.YrneBomsl. 8 6 2

1.11. AMHuHBI, aMHHOKHUCIIOTHI, 10 6 4

O€JIKU.

1.12. AzoTocoaepaiue 2 2 -

TeTePOIMKINYECKHUE COSTUHEHUSI.

1.13. Bruomornuecku akTUBHBIE 6 4 2

COCAUHEHMSL.

2.001mas 1 HeOPraHMyecKas 102 74 28

XumMus

2.1. Xumust — HayKa o BeIllecTBaxX 6 4 2

2.2. Ctpoenue atoma 6 4 2

2.3. Ilepyonueckuii 3aKOH U 4 4 -

Ilepnonnueckas cucrema

XUMHYECKHX deMeHTOB JI.1.

Menpaeneena

2.4. CtpoeHue BeniecTna 8 6 2

2.5 ITonumepsr. 6 4 2

2.6. JluciepcHbIE CUCTEMBI. 2 2 -

2.7. XMHYECKHE PEAKIIUU 8 6 2

2.8. PactBOpBL. 14 10 4

2.9.OKHCIIUTENHHO-BOCCTAH. 8 6 2

peakiuu. DINeKTPOXUMUYECKUE

TTPOIIECCHI.

2.10.Knaccudukanus BemiecTs. 10 8 2

ITpocTeie BemecTna.
2.11.OCHOBHEBIE KJIACChI 12 10 2

HCOPTaHNYCCKUX COG)IHHCHHﬁ.
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2.12. XuMus 31€MEHTOB. 12 6 6
2.13.XumMus B )KU3HA 00IIECTBA. 4 2 2
JnddepennupoBanublii 3a4eT 2 2 -
UToro 192 140 52
KouncyabTanuu 15
BHeayauTopHasi caMoCTOsITEIbHAS 82
padora:
IIOATOTOBKA BBICTyHJICHI/Iﬁ 110 3aIaHHBIM (62)
TeMaMm, JOKJIaa0B, pedeparos, scce.
IloaroroBka MHAMBUAYAIBHOTO IPOEKTA
C MCIOJIb30BaHUEM HH(POPMAITHOHHBIX (20)
TEXHOJOTHUH
BCEI'O 289

XapakTepuCcTHKAa BUIOB [IeATEJIbHOCTH 00yYAOIINXCSH

Copepixanune 00yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJILHOCTH CTY/A€HTOB
(HA YPOBHE Y4eOHBIX J1eHCTBUIN)

Baknenmue xuMuueckue
MOHSTHS

YMeHue 1aBaTh ONpeAeIeHUEe U ONEPUPOBATh CACAYIOIIUMH XUMHYECKUMU
MOHATUSAMHU: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIC
aTOMHasl U MOJIEKYJIIpHAsi MacChl, HOH, aJUIOTPOIINS, U30TOIBI, XUMHUECKas CBSI3b,
3NEKTPOOTPHULIATEIEHOCTh, BaJICHTHOCTD, CTETIEHb OKUCIICHHUS, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIH 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYIISIPHOTO
HEMOJICKYJISIPHOTO CTPOCHHUSI, PACTBOPBI, HJICKTPOJIUT U HEAIICKTPOIIMT,
IEKTPOIUTHYECKAS IUCCOINAIINS, OKHCIUTENh 1 BOCCTAHOBHUTEIb, OKHCICHUE 1
BOCCTAaHOBJICHHUE, TEIUIOBOH A (PEKT peakunu, CKOPOCTh XUMUIECKON peaKin,
KaTaJii3, XUMHYECKOE PABHOBECHE, YIIIEPOAHBIH CKeNleT, (yHKIIMOHAIbHAs TPYIIa,
H30MEpHsi, TOMOJIOTHSI

OCHOBHBIE 3aKOHBI
XUMUH

DopmynupoBaHIe 3aKOHOB COXPAHECHHUS MacChl BEIIECTB M TOCTOSIHCTBA COCTaBa
BEIIECTB.

YcTaHOBKa MPUIUHHO-CIIEICTBEHHOM CBA3M MEXKIY COJIEP)KaHNEM ITHX 3aKOHOB U
HAMKMCAHUEM XUMUYECKUX (POPMYJT M ypaBHCHUH.

YcTaHoBKa 3BOJIONMOHHON CYITHOCTH MEHIETIEEBCKON 1 COBPEMEHHOM
hopmynupoBok nepuonndeckoro 3akoHa /. 1. MenneneeBa. O0bsicHeHHE
(hU3UIECKOrO CMBICIA CHMBOJIUKH MIEPUOINICCKON TAOIUIIBI XUMHUYCCKUX
anemeHToB /. 1. MeHneneeBa (HOMEpOB 3JI€MEHTa, TIEPUO/Ia, TPYIITBI) 1
YCTaHOBKA MPHYMHHO-CIICICTBCHHOM CBSA3M MEKIY CTPOCHHEM aToMa H
3aKOHOMEPHOCTSIMHU H3MEHEHHUSI CBOMCTB 3JICMEHTOB W 00Pa30BaHHBIX MMH
BEIIIECTB B IIEPHOIAX U TPyIIax.

XapaKTepHuCTHKA 3JIEMEHTOB MAIIBIX W OOJIBIINX TIEPHOIOB TI0 UX TTOJIOKESHUIO B
[lepuoauueckoit cucreme 1. U. Menneneena

OcHoBHbBIE TEOPUH XUMUH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XUMUYECKUX BELIECTB OT CTPOEHHSI aTOMOB
00pa3yronux X XUMHUECKHUX dJIEMEHTOB.

XapakTepucTUKa BaXKHEHUIIINX TUTIOB XUMHUECKUX CBSI3€M U OTHOCUTEIILHOCTH
9TOM TUIIOJIOTHUH.

OO0BsICHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTABa U CTPOCHHSI
KPUCTAJUTMYECKUX PEILIETOK.

DopMyIUPOBKA OCHOBHBIX MOJIOKEHUH TEOPUU DIEKTPOTUTHUECKON TUCCOLMALIUN
1 XapaKTepPUCTHUKA B CBETE ATON TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHHM.

DopMyIUPOBKA OCHOBHBIX MMOJOXKEHUH TEOPUU XUMUUYECKOTO CTPOCHHUS
OpraHUYeCcKUX COSAUHEHHUN U XapaKTepUCTHKA B CBETE ATOW TEOPUU CBOUCTB
OCHOBHBIX KJIACCOB OPraHUYECKHX COCTUMHEHHUI

Ba:xHeililmue Beliecrsa
M MaTepHUaJibl

XapaKTepHuCTHKa COCTaBa, CTPOCHHSI, CBOUCTB, ITOJYYCHHUS ¥ IPHUMCHCHHS
BaxHeHmmx MetayioB (IA u I A rpynm, amoMuHUS, ’KeJe3a, a B €CTECTBEHHO-
Hay4yHOM Mpodwuiie u HEKOTOPHIX d-2JIEMEHTOB) M UX COSAMHEHUN.
XapakTepuCcTHKa COCTaBa, CTPOCHNUS, CBOICTB, OTYICHUS U IPUMEHEHHUS
BakHeimux HemeramioB (VIII A, VITIA, VIA rpymm, a takxke azota u pocdopa,
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yrieposia 1 KpeMHHS1, BOJIOPO/A) U UX COCANHEHUI.

XapakTepucTHKa COCTaBa, CTPOCHHSI, CBOWCTB, IOJIyYSHHUS! U IPUMEHEHUS
BO)XHEHIINX KIACCOB YIJIEBOIOPO/IOB (AIKaHOB, IUKJIOAJIKAHOB, aJIKCHOB,
QJIKMHOB, apEHOB) U MX HanOoJee 3HAYNMBIX B HAPOIHOXO3SHICTBEHHOM TIJIaHE
IIpeICTaBUTENEH.

AHanoru4Has XxapakTepUCTHKa BaXKHEHIINX MIPEICTaBUTENEH APYTUX KI1acCOB
OPTaHUYIECKUX COCTUHEHHMI: METAHOJIA U 3TAHOJA, CI0KHBIX 3(PHUPOB, XKUPOB,
MBI, aTbICTHAOB ((popManbIeTHAOB U alleTaIbIeTH/aa), KETOHOB (aleToHa),
KapOOHOBBIX KHCIIOT (YKCYCHON KHCIIOTHI, AJIS1 €CTECTBEHHO-HAYIHOTO MPO(HIIsL
MpeICTaBUTENCH IPYTUX KIAcCOB KUCIIOT), MOHOCAXapHIOB (TJIFOKO3BI),
JcaxapuioB (caxaposbl), MoJIucaxapuoB (Kpaxmaia 1 HeJITI0I03bl), aHHIIHHA,
AMHHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH, Kay4yKOB,
IacTMace

XuMH4ecKHii sI3bIK
U CHMBOJIMKA

Hcnonp3oBanue B yueOHOM U MPpodhecCHOHATEHON ICATCIIEHOCTH XUMHYCCKIX
TEPMUHOB U CHIMBOJIUKH.

Ha3BaHue n3ydeHHBIX BEIICCTB 110 TPUBHAIBHOMN HIIH MEXTyHAPOTHOM
HOMEHKJIATYpE M OTPaKCHHUE COCTaBa dTHX COSANHEHHH C IIOMOIIHI0O XHMUIECKUX
hopmy.

OTpakeHHne XUMHYECKIX TPOIIECCOB C IIOMOIIBIO YPAaBHEHHUH XUMUYICCKUX
peakuuit

XuMHUyecKHue peakuuu

OOBsIcCHEHNE CYITHOCTH XMMHYECKHX ITporneccoB. Knaccudukanms XuMHIecKnux
peakuui 110 Pa3IMYHBIM [IPU3HAKAM: YHCIy U COCTAaBY IIPOAYKTOB U PEAarcHTOB,
TEII0BOMY 3G GEKTY, HAIIPABICHHUIO, (ha3e, HATMIHIO KaTaln3aTopa, N3MCHCHHUIO
CTETCHEl OKHMCIICHUsI QJIEMEHTOB, 00pa3yIoINX BEIleCTBA.

YcTaHOBKa MPU3HAKOB OOILET0 M Pa3IMYHOTO B THIIOJIOTHHU PEaKIUH A1
HEOPraHUYECKON U OPraHM4eCKON XUMUU.

Kraccudummkaryst BemecTs 1 MPOIECCOB C TOUKH 3PCHUS OKHCIICHUSI -
BoccTaHOBJIeHUs. COCTaBIeHNE ypaBHEHUH Peaknii ¢ TOMOIIBIO METO/Ia
351eKTpoHHOTr0 Oananca. OOBsICHEHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKON
PEaKLH 1 MOJI0KEHHUSI XUMHYECKOTO PABHOBECHS OT PA3JINUHBIX (PAKTOPOB

XumMnyeckuii IKCIIepUMeHT

BelInoHeHHEe XUMHUYECKOTO IKCIIEPUMEHTA B TIOJIHOM COOTBETCTBHH C TIPaBUIAMHU
0€e301IaCHOCTH.
HaGumioienue, Gukcalys ¥ ONMCaHUE PE3YJIbTATOB MPOBEJIEHHOTO YKCIIEPUMEHTA

Xumnyeckas nHopMaLHus

[TpoBeeHue caMOCTOSATENHHOTO MOUCKA XUMUIECKOM HH(DOPMAIIUH C
HCIOJIb30BAHUEM PA3JIHYHBIX HCTOYHUKOB (HAYYHO-IIOMYJIIPHBIX H3IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHETA).

Vcronb30BaHHE KOMIIBFOTEPHBIX TEXHOJIOTHI JjIs1 00pabOTKH U Mepeaadn
XUMUYECKOI nH(OPMAIIMU U €€ TPEICTABICHHS B pa3 JHUHBIX (hopMax

Pacuerbl N0 XUMHUYECKUM
¢opmysiam 1 ypaBHEeHUAM

YcTaHOBKa 3aBUCHUMOCTH MEXKIY KaUeCTBEHHON M KOJIMYECTBEHHONH CTOPOHAMU
XUMHUUYECKUX 0OBEKTOB U MPOIECCOB.
Pelienne pacyeTHbIX 3a/iau 110 XUMUYECKUM (OpMYJIaM M YpaBHEHHSIM

IIpodunbHoe n
npogdeccHoOHAILHO
3HAYHUMOe
cofiepkaHue

OOBsACHEHNE XUMHUECKUX SBJICHUH, TPOUCXOIAIMNX B IPUPOE, OBITY U Ha
npousBoJcTBe. OTpeiesieHne BO3SMOKHOCTEH MPOTEKAHUS XUMIICSCKIX
MpPEeBPALICHUH B Pa3IMUHbIX YCIOBUSX.

Co0toieHre mpaBmil 9KOJIOIMYECKH TPAMOTHOTO TIOBEJICHHS B OKpY’KaroLel cpeje.
OneHka BIMSIHAS XUMUYECKOT0 3arps3HEHUS] OKPYXKAIOLIEH cpe/ibl Ha OpPraHu3M
YeJI0BEKa U IPYTUe KUBbIE OPTaHU3MBbI.

Coburoienre paBmil 6€30MacHOTO OOpAaIeHHSI ¢ TOPIOYUMH W TOKCHYHBIMHU
BeIECTBAMH, Ta00PaTOPHBIM 000Dy I0BAHUEM.

[TonroToBka pacTBOPOB 3aJaHHONW KOHIIEHTPAIMH B OBITY M HA TIPON3BOICTBE.
KpuTndaeckas orieHka JOCTOBEPHOCTH XUMHUECKOH HHPOPMAIIH, TOCTYHAIONISH 13
Pa3HBIX HCTOYHHUKOB
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Y4eOHo-MeTOAUYECKOE U MATEPHATbHO-TEXHHYECKO0e o0ecreyeHue
NMPOorpamMmel 0011e00pa30BaTEILHOM Y4eOHOH TUCIUTIIHHBI

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPeOyeT HAINYKS yueOHOH TabopaTopu XHMUH,
ka0.Nel6/16a.

OCHAIIIEHHOCTh:

1) HOYTOYK, KOMIIBIOTEP, MYJIbTUMEAUUHBIN TPOCKTOP, IKPaH, CTOJ KOMITbIOTEPHBIH,

NpUHTEP J1a3epHbIid, MDY, rpadonpoekTop, XuMUUYECKasi MUKpoJiadbopatopus, [udpoBoit
MUKPOCKOII, KOJUIEKIIUU, HA0OpHI pEaKTHBOB, XUMUYECKas TIOCY/1a, IEMEHCTPAIIMOHHBIH
XUMHUYECKHUH CTOJI, Ka(bl, CTEH IbI, JUCTUILUISITOP U APYroe 00opy10BaHUE.

BOoo~NoOR~WNE

P OO ~NOOUOITRWN PP

PR R RPR R
~NoO ordhWDNE O

2) 3JCKTPOHHBIC PECYPChI JUCIUTUIAHBI
[Ipe3enTanmu:
3aKOHBI ¥ IOHATUS XUMUH.
Juccomuanus.
Yraepon.
Azot
A3oTtHag Kuciora
[IpousBoaCcTBO aMMHaKa
AJTIOMUHUI.
Keneso.
Kax npumMupuTh METAILTypruto ¢ PUPOI0it?
CnupTsl, GeHOIBI

. AJII)I[GFI/II[I)I, KE€TOHBI.

Kap6oHOBBIE KHCTOTHI.

. YIJ1eBobl.
. AMmuHokuciaoTel. benku.
. AMUHBL

16. Metaibl.

17. KucioTHble JOXKIH.
18. Bnusinue staHona.

19. Anxoroms.

20. YKcycHas KHCIOTA.
21. Tlonumepsl.

22. ®epMeHTBHI.

23. ButamuHsbl.

24. 'OpMOHBL.

25. Bogna.

26. [Tomumepsl 1 BOJIOKHA
27. YKcycHas KHCI0Ta
28. XUMHUS IHUILIH.

29. Yto MbI beM? (XUMHSI HAITUTKOB)
30. XumMus BOKpYT Hac.

DJIEeKTPOHHbIE YPOKHU U TeCThI (HAa IMCKAX):

. Ctpoenue aToMOB

. THIbl XUMHYECKUX CBS3CH.

. Ileprnoinueckmii 3aKOH U CTPOEHHE aToMa.
. 3aKOHBI XUMHUH.

. Okcuapl HEMETAIJIOB M METAILIIOB.

. Kucnotsl, kinaccudukanus, 1uccoruanusi.
. CBolicTBa OCHOBAHUM.

. Okcupn kpemuus. Ctekio.
. Merauisl.

. Coenunenus yraepona. M3BeCTHAKOBBIE MOPO/Ibl, 3HAUCHHE.
. I'nmc.

. MCTaJ'IJ'ILI, pacinpoCTpaHCHUC, MMOJIYYCHUC, CBOICTBa.

. Yraepo, aloTpOInus.
. YroabpHas KUCIIOTA.
. CMecH BellecTs.

. AJIKaHbI, TOMOJIOTHYECKUH Psifl, CBOMCTBA, IPUMEHEHHE.
. DTHJICH — HEMpPeIeTbHBIN YTIIIeBOI0PO/, cTpoeHue. CBOMCTBA.
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18. HonusTunen u apyrue MIACTUKM.

19. Auerunen u ero cpoiicTaa.

20. TIpupoaHbIe HCTOYHUKH YIIIEBOAOPOIOB.

21. Yrons. HedTb 1 ee cBoiicTpa.

22. Criuptel. MeTanon u stanoi. CBoiicTBa, 3HaYEHHE.
23. Kap6oHOBBIE KUCIIOTHI, 0COOEHHOCTH CBOKMCTB, JMCCOLUALIHSL.
24. Mbina ¥ IeTepreHThL.

25. Ddupsl, n0IyYEHHE, HEKOTOPhIE CBOKCTBA.

26. Xupsl, cTpoenue, cBOHCTBa

27. CtpyKTypsl GEIKOB.

28. Kpaxma.

29. Lenmomno3a.

30. YrneBompl. I'mokosa. ®pykro3a. CTpyKTYypsl GEIKOB.
31. Mynbtumenuitnas obyyvaromas nporpamm «1C: Peneturop. Xumus»,
YueOHbIe TaOIUIIBI
1. KommiekT Tabiui «OpraHudecKre BEIeCTBaY.
2. KoMmruiexT Ta0iuil 1o HEOpraHu4eCKol XUMUH.
3. KomrmuiekT ta0murn « XUMHUSA B CEIBCKOM XO3SICTBEY
Y4eOHO-MeToIMYecKOoe 00ecreYeHHe

1. Ilpumepnas mporpamMma y4eOHOM TUCIUTUIUHBI « X UMUS»

2. MeToaudecKe yKa3aHusl 10 BBITOJIHCHUIO CAMOCTOSTEIIBHBIX PabOT 10 TUCITUTUIHHE
«XuMHus» 17151 00y4aroIUXCsl IEPBOTO Kypca.

3. Meroandeckue peKOMEHAAIMH 0 OPraHU3aIlii MPOEKTHON ACSATEIBHOCTH B MPOIIECCE
W3Y4YEHUS JUCUUIUIUHBI «XUMUS.
4. O6o0maronwii MPOeKT «XUMHUS | MBI». MeToan4ecKre PeKOMEH AU TI0

OpraHu3aly MPOEKTHOM JAESITENIbHOCTH B MPOLIECCE U3YUYEHUS TUCHUILITUHBI « XUMHUSI.

5. Meroanueckas pa3paboTKa ypoka — 3a04HOM 3KCKYPCUU IO XUMHUH «B Mupe MeTamion»
(o0o0maromui ypok).
6. Metoauueckas pazpaboTka Hrpsl —dcTadeThl 0 XUMUH «B Mmouckax YucToi BOABI».
7.Metoaudeckas pa3paboTKa JeJI0BOM Urpbl IO XUMUU «YUepHasi MeTaJlTyprusl.

CruiaBbl xene3ar.
8. Meroaunueckue pexomeHaauu ais npenonaasareneit CI1O «9konorndeckuii  acrekT Ha
YpOKax XUMHUU».
9.Metoauueckasi pa3paboTKa UTPHI C HCIOIB30BAHUEM KOMIBIOTEpHOU mnpe3eHtanuu «IIpoie
MIPOCTOTOY.

10.Meroanueckue pekomeHaanuu «OpraHu3anus BHEKJIACCHON pabOThI O XUMHUM.
11.Metoanueckue peKOMEHIAIUU « DKOJIOTUYECKHUI acTIeKT BHEKJIACCHOM pabOThI IO XUMUN.
11. Meroaunueckuit goknan «OpraHu3anus KOMIObIOTEPHON NOAAEPKKU MPU U3YUYEHUU
XUMUW.

12. Metonnueckuii nokinan «lIpoekTHo-HCCIea0BaTENbCKAS JEATEIIBHOCTh KaK CPEJACTBO
pa3BUTHUS €CTECTBEHHON MO3HABATENFHON aKTUBHOCTH O0YYAIOIIETOCs U M0 CaMOpealln3ailim.
Metoauueckas pa3paboTKa UTPhI C MCIOJIb30BaHUEM KOMITbIOTEpHOU mpe3eHTauuu «lIpoie
MIPOCTOTOY.

13. TecToBble 3aaHUS IS IIPOMEKYTOIHOTO KOHTPOJIS 3HaHUH (Moaynu 1,2,3,4)

14. Bonpoch! K 3a4eTy 10 TUCLUTLIIMHE.

15. Dx3aMeHaMOHHBIE OMIETHI IS JUCITATLINHEL.

16. ®oH/T OIIEHOYHBIX CPEJICTB MO YICOHOM TUCIUIUINHE «XHUMUS».

17. KoMIIJIEKT UHCTPYKIMOHHBIX KapT ISl MPOBEAEHUS TPAKTUUECKHUX 3aHATUH MO JUCHUILIIMHE
«XUMHU.
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18. KoMIUIEKT JIEKIMI IO TUCIIHUILIAHE.

JIUTEPATYPA
OcHOBHBIC MCTOYHUKU:

1. Xumust: yaeOHHUK Ui cpeaHero mpodecCHoHANIbHOrO 00pa3oBaHus [371eKTpOHHBIA pecypc]/
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llamoBai; mox obmieit pexakiueit I'. H.
®daneeBa. — DIEKTPOH. JaH. — 2-€ U3, nmepepad. u mom. — Mocksa: U3znarensctBo FOpaiiT,
2022. — 431 c. — Pexum nocryma: https://urait.ru/bcode/491035

2.'muuka, H. JI. OOmas xumusi. 3a7a4u U yIpaKHEHUsS: YIeOHO-TIPAKTUYECKOEe TTOCOOHe st

cpenHero mnpodeccuoHaIbHOTO o0pa3oBaHus [3nekTpoHHBIN pecype]/ H. JI. T'munaka; mon
penakuueir B. A. IlonmkoBa, A. B. babkoBa. — DnekrtpoH. man. — 14-e uzn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 236 ¢. — Pesxkum mocryma: https://urait.ru/bcode/490165

JlonoTHUTeIbHbIE HCTOYHUKH:

1. OneitnuxoB, H. H. Xumusa. Anroputmsl pemieHus 3aj1ad U TECThbl: yuyeOHoe mocoOue ams
cpenHero npodeccrnoHabHOTO 00pa3zoBanus [dmekTponHbiil pecype]/ H. H. Oneitnukos, I'. I1.
MypaBbeBa. — 3-¢ U3[., HCIP. U JOIM. — DIIEKTPOH. JaH. — MockBa: M3natenscrBo HOpaiiT,
2022. — 249 c. — Pexum nocryma: https://urait.ru/bcode/491790.

2.Cmapeirun, C. H. Heopranunueckas xumus. [Ipaktukym: ydeOHO-TpakTHYecKoe mocobue

[anexTponnsiit pecype]/ C. H. Cmapsirun, H. JI. barnasen, 1. B. [laiinakoBa. — DieKTpoH. naH.
— MockBa: M3parensctBo  Opaiit, 2022. — 414 c¢. — Pexum pgocryna:
https://urait.ru/bcode/509103.

3.Tymukwn, E. WM. XuMmMus B CeIbCKOM XO3sHCTBE: y4eOHOE MocoOue s CpEeaHero
npodeccuoransHOr0 00pa3oBanus [ekTporubii pecype] / E. . TynmukuH. — DIEKTpOH. AaH.
— 2-e¢ m3A., ucnp. u gon. — MockBa: U3marensctBo FOpaiit, 2022. — 184 c¢. — Pexum
noctyna: https://urait.ru/bcode/491664.

3.2.1 UndopmannonHblie H M(PPOBLIE TEXHOJOTHU (MPOrpaMMHoe o0ecnieyeHue,
COBpeMeHHbIe npodeccHoOHANbHBIE 023b1 JAHHBIX 1 HHPOPMALMOHHbIC CIIPABOYHbBIC
CHCTEMbI)

VYuebHasg aucuuiuinHa (MOJyJb) MpeAyCMaTpUBaeT OCBOCHHE MH(OPMAIMOHHBIX U
nu(poBbIX TexHOoJOruil. Peanuzanmus 1UQPPOBBIX TEXHONOIMH B 00pa3oBaTEIbHOM
NPOCTPAHCTBE SIBJIIETCSI OJHOW M3 BaXHEMmMX 1enel oOpa3oBaHUs, JAarolIei
BO3MOKHOCTh Pa3BUBaTh KOHKYPEHTOCIIOCOOHBIE KadecTBa OOYUArONIMXCS KakK Oymaymux
BBICOKOKBAJIN()PUITUPOBAHHBIX CIELUAINCTOB.

[udpoBble TEXHOIOTHU NPEIYyCMaTPUBAIOT pa3BUTHE HABBIKOB 3()(PEKTUBHOrO
pemieHus 3a7ady  MpO(eCcCHOHAIBHOTO, COLMAIBHOIO, JIMYHOCTHOIO XapakTepa C
UCIIOJIb30BAaHUEM PpA3JIMYHBIX BUJOB KOMMYHHMKAIlMOHHBIX TexHojioruil.  OcBoeHue
U(PPOBBIX TEXHOJOTUH B paMKax TaHHOM AUCHUIUIMHBI (MOAYJS) OPUEHTHUPOBAHO Ha
CIOCOOHOCTh 0€30macHO M HaAJeXaluuM o00pa3oM IMOoJydaTh JOCTYH, YIPaBIATh,
UHTETpUPOBaTh, OOMEHMBATHCS, OIEHMBAaTh M CO3JaBaTb WH(POPMALMIO C IOMOIIBIO
nU(pPOBBIX  YCTPOMCTB M CETEeBBIX  TexHojioruil. dopmupoBanue 1udpoBOH
KOMIIETEHTHOCTH TpeAroyaraerT paboTy ¢ JaHHBIMH, BIIAJCHHE WHCTPYMEHTaMH JUIS
KOMMYHHKAIIH.

3.2.2 DJIeKTPOHHO-0UO0JIMOTEeYHbIe CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3aHuWe yCIyr OT
03.04.2024 Ne 6/u (CeteBas ayeKTpoHHast OMOIHOTEKA)
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2. ba3a naHHBIX 3JeKTpOHHBIX HH(popMaioHHBIX pecypcoB ®I'BHY IMHCXb
(moroBop 1O 0OECMEUEeHHIO JOCTyla K DJJIGKTPOHHBIM HH(POPMAIMOHHBIM pecypcam
OI'BHY IHHCXDB uepe3 Tepmunan ypaneHHoro aoctyna (TYJ ®I'BHY IHCXB) or
09.04.2024 Ne 05-Y'T/2024)

3. DnekrtponHas OubnmoreuHas cuctema «HamumoHanpHBIA TMGPOBOH pecypc
«Pyxont»: Komnexkunn «bazoBeiii maccuB» u  «Komoc-c. Cenbckoe XO35SHCTBO»

(https://rucont.ru/) (moroBop Ha OKa3aHHE YCJIyr MO MPEIOCTABICHUIO OCTYyIa OT

26.04.2024 Ne 1901/BI122)

4. 000 «daextponnoe m3marensetso FOPAUMTY (https://urait.ru/) (zorosop Ha
OKa3aHWE YCIYT TO TMPEJOCTaBICHHUIO JOCTyma K oOpasoBarenbHoi muatdpopme OOO
«dnekrponHoe usnateasctBo FOPANMTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OnbIKOTeYHAas cucteMa «Bepuanckuity (https://vernadsky-lib.ru)

(moroBop Ha 6€3BO3ME3THOE HCIOIB30BaHKE Mpou3BeaeHM oT 26.03.2020 Ne 14/20/25)
6. basza gpmamnpix HOBb  «HauumonanbHas  3neKTpoHHas — OMOIMOTEKa»

(https://rusneb.ru/) (moroBop o monkirouennn Kk HOB u mpenocraBieHun ocTyma K

oowvextaM HOB ot 01.08.2018 Ne 101/HDOb/4712)

7. CornamieHue 0 COTpYAHUYECTBE 10 OKa3aHUIO OMOIMOTEUHO-UH(OPMAITMOHHBIX
¥ COLMOKYJIBTYPHBIX YCIYT IIOJIb30BATENIIM YHUBEPCUTETa W3 YHCJIA WHBAIUIOB 10
3peHHI0, CIA00BUIAIINX, MHBAJIUAOB JPYTrUX KATETOpPHH C OrpaHHMYEHHBIM JOCTYIIOM K
uHpOpMaLKY, JIUL, UMEIOIIUX TPYAHOCTU C YTeHHeM IutockonedatHoro tekcta TOI'BYK
«TamboBckas oOmacTHast yHHBepcaibHas HaydHas OumOmmoreka mM. A.C. IlymkunHa»

(https://www.tambovlib.ru) (cornamrenue o corpyaaudectse oT 16.09.2021 Ne 6/1)

3.2.3 UndopmanuoHHbIe CIPABOYHbIE CHCTEMbI
1. CnpaBounas mpaBoBas cucremMa Koncynprantllotoc (JoroBop mnocTaBkH,
aJlanTalyy U COPOBOXKIEHUs dK3eMIUsipoB cucteM Koncynerantllmtoc ot 11.03.2024 Ne
11921 /13900/2C)
2. DnekTpoHHbIN nepuonnyeckuii cnpaBoyHuk «Cucrema 'TAPAHT» (morosop Ha
YCIIYTH 10 conpoBOKaAeHu0 OT 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpeMeHHbIe NpodeccuoHAIbHBIE 0a3bl JaHHBIX

1. ba3a maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00Pa30BaTEIbHOM
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza pannweix Hayunoit osnexktponHoit Oubnuoreku eLIBRARY.RU —
poccuiickuii THPOPMAIIMOHHO-aHATUTHYECKUN TMMOpTal B OO0JIACTH HAyKH, TEXHOJIOTHH,
MeIUIMHBI 1 0Opa3oBanus - https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiThle naHHble DenepalibHON CIykObl TOCYJAapCTBEHHON CTAaTUCTHKHU -
https://rosstat.gov.ru/opendata

3.2.5. JIu1leH3M0HHOE U CBOOOIHO pacnpocTpaHsieMoe NPOorpaMMHoe odecrneyeHne, B
TOM YHCJIE 0T€4eCTBEHHOT0 TPON3BOACTBA
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Ne HanmvenoBanue Pazpabotunk 1O JlocTymHOCTh Ccputka Ha EquHBIN peecTp poCcCHHCKUX TP
(npaBooOianatenp) | (JIUIEH3NOHHOE, u B]1 (npu Hamuaum)
CBOOOTHO
pacripocTpaHsieMoe)
1 Microsoft Windows, Microsoft JluneH3noHHOE -
Office Professional Corporation
2 AHTHBHDPYCHOE AO «Jlaboparopust | JluneHsnoHHoe https://reestr.digital.gov.ru/reestr/366574/7s)
IIpOrpaMMHOE 00ecIeyeHue Kacnepckoro»
Kaspersky Endpoint (Poccust)
Security mist 6u3Heca
3 | MoiitOduc CranmapTHbIii - 000 «Hogsie JIneH3nOHHOE https://reestr.digital.gov.ru/reestr/301631/?sp
OoducHsIi1 makeT o0auHbIe
Juist pabOTHI C TOKyMEHTaMH TEXHOJIOTUH»
U TI0YTOM (Poccust)
(myoffice.ru)
4 OducHbrit maker AO «P7» JInieH3nOHHOE https://reestr.digital.gov.ru/reestr/306668/?sp
«P7-Oducy»
(meckTorHas BepCHsi)
5 OmneparoHHas cucremMa 00O "BazanbT JIutieH3nOHHOE https://reestr.digital.gov.ru/reestr/303262/?sp
«AnpT O6pa3oBaHue cBOOOHOE
HpOrpaMMHOE
obecrieueHne"
6 | IIporpammHuas cuctema st AO JIvieH3nOHHOE https://reestr.digital.gov.ru/reestr/303350/?sp
00Hapy>KEHUST TEKCTOBBIX «AHTHUIIIATAAT»
3aMMCTBOBaHUH B y4eOHBIX (Poccust)
1 Hay4HBIX paboTax
«AnTtHmaruat BY3»
(https://docs.antiplagiaus.ru)
7 Acrobat Reader Adobe Systems CBoboxHO -
- IPOCMOTP JOKYMECHTOB T | pacmopocTpaHsiemMoe
PDF, DjvU
8 Foxit Reader Foxit Corporation CeoboxHO -
- IPOCMOTP JTIOKYMEHTOB pacnpocTpaHsemMoe
PDF, DjvU
3.2.6. Pecypcbl HH(OPMALHOHHO-TeIeKOMMYHUKAMOHHOM ceTH « UHTepHeT»
1. CDTOwiki: 6a3a 3Hanuit o nudposoii Tpanchopmanun https://cdto.wiki/
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

NG~ E

3.2.7. llupoBbIe HHCTPYMEHTHI, MPUMEHsIeMbIe B 00pa30BaTeJIbHOM Npolecce

LMS-mnardpopma Moodle

Bupryanpnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuchl: Auaexc./luck, Oomako Mail.ru
Cepsucel onpocos: Suaexc.®opmel, MyQuiz
Cepsucel Buneocssizu: Suaexc. Tenemoct, Webinar.ru
CepBHC COBMECTHOHM pPabOTHI Haj MpoekTamMu i HeOompmmx rpymnm Trello

http://www.trello.com

3.2.8. llndposbie TEXHOTOTHH, IPUMEHsIeMble IPH U3YYCHUH AU CHHUIIIMHBI

Ne

[{u¢poBble TEXHOIOTUH

Bunpsl yaeOHOW paOOTHI, BHITOTHSIEMBIE C
IpUMEHEHHEM U (PPOBOI TEXHOJIOTUU

1.| O0naunble TEXHOIOTUHN

NuauBunyanbHbIE 3a1aHUS

2.| bonpime fanHble

NunuBuayanbHble 3a0aHUs
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Pabouas mporpamma paszpaboraHa Ha OCHOBE (heAepallbHOTO TOCYJapCTBEHHOTO
oOpasoBarenbHOro cTaHaapra cpennero oomero oopazoanust (PI'OC COO), yTBepkIeHHOTO
[Tpuka3zom MunucrepcTBa o6pazoBanust 1 Hayku PO ot 17 mas 2012 r. Ne 413; B cooTBeTCTBUU
C METOJIMYECKUMHU PEKOMEHIAIMSIMHU 110 Peau3aliu CpeHero ooero oopazoBanus B npeaenax
OCBOCHHS 00pazoBaTEIbHON MPOrpaMMBbl CpeIHET0 MpodecCHOHAIBLHOrO 00pa3oBaHus Ha 0aze
OCHOBHOTI'0 00111€r0 00pa30BaHusl, YTBEP)KICHHBIMH MUHUCTEPCTBOM NpocBelieHus Poccuiickoi
Oepnepaunn 14.04.2021 rona.

ABTOp:
Oununnosa T.W. npenogaBarens BbICHICH KBaTU(PHUKAIMOHHON KaTErOPUW LEHTpa—KOJIIeIkKa
npukiaaaeix kpamdukanuii ®I'bOY BO Muuypunckuii [AY

Penensenr:
Jlasuna H.A., mpenonaBaTenb BbICHIeH KBaJU(UKAMOHHOW KaTEropuu LEHTpa-KoJUIeaKa
npukinagHeix kpanupukanuii @®I'bOY BO Muuypunckuii 'AY

[Iporpamma paccmorpena Ha 3acenanuu [IMK o01eo0pa3oBaTenbHbIX AUCIUILUIH

npoTokoa Ne 9 ot «17» anpens 2020 r.

[IporpamMma paccMoTpeHa Ha 3acellaHuu y4eOHO-METOAMYECKON KOMHUCCUU LIEHTpa-KoJuleka
npukinaaueix kBanudpukauui ®I'b6OY BO Muuypunckuii [AY

npotokos Ne 8 ot «20» anpenst 2020 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA

npotokosl Ne 8 ot «23» anpens 2020 r.

[Tporpamma nepepaboTtaHa 1 J0MOJIHEHA B cOOTBeTCTBUHU ¢ TpeboBanusmMu GI'OC COO
[Tporpamma paccmotpena Ha 3acenanuu [IMK o01eobpa3oBaTenbHbIX AUCITUILUIH

npoTtokoa Ne 9 ot «19» ampens 2021 r.

[TporpaMma paccMOTpeHa Ha 3ace/laHui y4eOHO-METOUUYECKOH KOMUCCHH LIEHTpa-KoJUIeka
npukiaaaaeix kBanupukanuit ®I'BOY BO Muuypunckuii [AY

npoTtokod Ne 8 ot «21» anpenst 2021 r.

[Tporpamma yTBepkaeHa PemenneM Y4eOHO-METOINYECKOTO COBETa YHUBEPCUTETA
npoTokoi Ne 8 ot «22y» anpenst 2021 r.

[Iporpamma nepepaboTaHa U IOTMOJIHEHA B cCOOTBeTCTBUM ¢ TpeboBanusimu GI'OC COO
[Tporpamma paccMmoTpeHna Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX AUCHUTIIHNH

npoTtokod Ne 9 ot «18» anpenst 2022 r.

[IporpamMma paccMOTpeHa Ha 3aCeIaHUU y4eOHO-METOINYECKO KOMUCCHH IIEHTpa-KoJIIe1Ka

npukinaaabeix kBamupukanuit ®I'bOY BO Muuypunckuii [AY

npotokodl Ne 9 ot «20» anpens 2022 r.

IIporpamma yTBepskaeHa Pemenuem YueOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npotokod Ne 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cOOTBeTCTBUHU ¢ TpeboBanusamMu GI'OC COO
[Tporpamma paccmotpena Ha 3acenanuu [[MK o6meo0pa3oBaTebHBIX AUCITUTUIHH

nporokos Ne 11 ot «16» utons 2023 r.

[TporpammMa paccMOTpeHa Ha 3aceaHuu YIeOHO-METOAMYECKONH KOMUCCHH [IEHTPa-KOJUIe/Ka
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npuknaaaeix kBanupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 11 ot «17» utonst 2023 r.

[Tporpamma yrBepxkaeHa Pemenrnem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
poToKoa Nel0 ot «22» utonst 2023 r.

[Tporpamma nepepaboTaHa 1 A0MOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusamMu ®I'OC COO
[Tporpamma paccMmoTpeHna Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX AUCHUTIINH

npoTokos1 Ne 9 ot «16» anpena 2024 r.

[TporpaMmma paccMoTpeHa Ha 3acelaHuu y4eOHO-METOUUECKONH KOMUCCHH LIEHTpa-KoJuIeKa
npuknaaaeix kBanmupukanuit ®IBOY BO Muuypunckuii [AY

poTokoa Ne 9 ot «17» anpenst 2024 r.

[Tporpamma yrBepxkaeHa Pemenrnem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npoTokoia Ne 8 oT «18» anpenst 2024 1.

Opurunain noipkeH xpanutbest B LIMK o6mieo0pa3zoBaTeabHbIX TUCHUTIINH
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