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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma y4eOHON AUCHUTUIHHE « XUMUS» MIPETHA3HAUCHA IS H3y4EHUS] XUMUN
B LIEHTpPE-KOJUIe/pKe MpuKiIaaHbix kBapukanuii ®I'BOY BO Muuypunckuii [AY, peanu3syromem
00pa30BaTeNbHYI0 TIPOrpaMMy CpPEIHEr0 OOIIero OoOpa3oBaHMs B MPEEIax OCBOCHUS OCHOBHOMN
npodeccuoHabHON o0pa3oBaTenbHOM nmporpamMmMbl CITO Ha 6a3ze 0CHOBHOTO 00IIEro oOpa3oBaHuUs
IIPU TTOATOTOBKE KaapoB 1o crenuaibHocTH 35.02.06 TexHOomorHus Mpor3BOICTBA U MepepaboTKu
CEJIBbCKOXO35IMCTBEHHOM MPOAYKIIUH .

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpeanero oOiiero
00pa3oBaHUs, MPEIBABIAEMBIX K CTPYKTYPE, COACPKAHUIO M pe3yibTaTaM OCBOCHUS y4eOHOMH
JIMCUUILTHHBL «XHUMUS», B COOTBETCTBHM C METOAWYCCKUMH PEKOMEHIAIMSAMH TI0 pealn3aliu
cpenHero oOmero oOpa3oBaHMs B IpenesiaXx OCBOCHHS 00pa30BaTElIbHOW NPOrpaMMBbl CPEIHEro
npoeCCHOHATBLHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMS, YTBEP>KIACHHBIMU
MunuctepctBoM npocsenienus Poccuiickont @enepanun 14.04.2021 roxa.

Copnepkanue TporpaMMbl «XUMHS» HAIPaBICHO HA JOCTIDKEHHE CIETYIONIHMX IeJIeii:

* (gopmupoBaHue y 0Oy4aromUXCsS YMEHHS OICHMBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS IS
KaXJI0T'0 YEJIOBEKa;

* (hopmupoBaHue y 00ydarOIMXCsl LEIOCTHOTO NPEICTABICHNUS O MUPE U POJIM XUMHUHU B CO3JIaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpPA; YMEHHUS OOBACHATH OOBEKTHI U IPOLECCHI
OKpYJKaroIEed JIEHCTBUTEIBHOCTU: MPUPOJHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKOH CpEIBbI,
UCIOJIB3YS JIS 3TOr0 XMMHUUYECKUE 3HAHUS;

* pa3BUTHE y 00yUaIOIIUXCsl YMEHUH pa3anydaTh (PaKkThl U OLIEHKH, CPABHUBATh OLICHOUHBIE BBIBO/IBI,
BUJIETh UX CBS3b C KPUTEPHUSIMU OLIEHOK U CBA3b KPUTEPUEB C ONPENEICHHON CUCTEMON LIEHHOCTEM,
(bopMyIMpoBaTh U1 0OOCHOBBIBATHE COOCTBEHHYIO MO3ULHIO;

* npuoOpereHHe OOy4yaroUIMMHCS ONbITa PAa3HOOOpPA3HOM  JIE€ATENbHOCTH, IIO3HAHUS U
CaMOIIO3HAHUS; KJIIOUEBbIX HAaBBIKOB, UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE I PAa3JIMYHBIX BUIOB
NeSITEIbHOCTH (HABBIKOB pPELICHMsI IPO0JIeM, NMPUHATHS PEIeHUH, MOMCKa, aHajin3a U 00paboTKu
nH(popMalii, KOMMYHUKaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUMN, COTPYIHUYECTBA, O€30IaCHOIO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KHU3HM).

B nporpaMmy BKIIIOYEHO coJepXaHKe, HalpaBiIeHHOE Ha (OopMUpOBaHUE y 00yUaIOIIUXCs
KOMIIETEeHIMH, HeoOxonumblx uisd kadecTBeHHoro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOIO
ob1iero obpa3oBaHUs C TOJIYYEHHEM CpPEIHEro OoOIIero oOpa3zoBaHHUs; MPOrPaMMbl MOATOTOBKU
CHELMATUCTOB cpenHero 3seHa no crenuanbHocTd 35.02.06 TexHonoruss mpou3BOACTBA U
nepepadboTKU CeNbCKOX03IHCTBEHHOU MPOTYKIUH .

OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCHUTIJIMHBI «XUMUS»

XHMHs — 3TO HayKa O BEILECTBAX, UX COCTaBE U CTPOECHUHU, CBOMCTBAX M NPEBPAILECHUSX,
3HAUEHUM XUMHUYECKHX BEIIECTB, MAaTEPUAJIOB M IPOLECCOB B NPAKTUYECKON AEATEIbHOCTH
YeJI0BEKa.

Conepxanue o001e00pa3oBaTeabHON y4eOHOW TUCHMIUIMHBI «XHMHS» HAINpaBlIeHO Ha
YCBOEGHHE 00YYarOIIUMHUCA OCHOBHBIX MOHSATHH, 3aKOHOB M TEOPHUH XMMUU; OBIIAJICHUE YMEHUSIMU
Ha0It0/1aTh XUMHUYECKHE SBICHUS, TPOBOAUTh XUMUYECKUN SKCIIEPUMEHT, MPOU3BOAUTEH PACUETHI
Ha OCHOBE XHUMHYECKMX (OpMyNl BEIIECTB U  YpaBHEHHM  XUMHUYECKHX  peaKlUi.

B mporuiecce n3yuenus XUMHM y 00y4aronuxcs pa3BUBAIOTCS MMO3HABATEIbHbIE UHTEPECH U



WHTEJUICKTYallbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CaAMOCTOSITEILHOM MPHUOOPETCHUS 3HAHWUN TIO0
XUMHH B COOTBETCTBUH C BO3SHHKAIOIIUMH KH3HCHHBIMU MPOOJIEMaMH, BOCIIUTHIBAETCS OepeKHOE
OTHOIICHHUS K MPUPOJE, TOHUMAaHUE 3J0POBOTO 00pasa U3HU, HEOOXOAUMOCTH MPEAYIIPEIKICHIS
SIBJICHUH, HAHOCSIINX Bpen 3JI0POBBIO U OKpYyKarolen cpene.

OHu ocBaMBarOT MPHUEMbI TPAMOTHOT0, 0€30MaCHOT0 MCHOJIb30BAaHUS XUMUYECKUX BEIIECTB
U MaTrepualioB, TMPUMEHSEMBbIX B OBITYy, CEJIbCKOM XO34HCTBE M Ha IPOU3BOJICTBE.

Peanuzaius Ae1yKTUBHOTO MOJXOJa K HM3YYEHHUIO XUMUHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKUX Olepamnuii MBIIUICHUS, KaK aHadu3 HW CHUHTE3, 0000IIeHWe M KOHKPETH3AIWs,
CpaBHEHUE u AQHAJIOTHSI, CUCTEMAaTH3aIIHS u KJ1acCUpUKALIUS u Ip.

N3ydyenne xumun UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT Tpoduis
npodeccnoHaTbHOTO 00pa30BaHMUS.

B comepxanum yueOHOW AMCHUIUIMHBI Ui crienuaibHOcTH  35.02.06 TexHomorus
MIPOM3BOJICTBA M MEPEpadOTKH CEIbCKOXO3AMCTBEHHON MPOAYKIUU  E€CTECTBEHHOHAYYHOTO
npoduns npodeccuoHaIbHO 3HAYUMbBIA KOMIIOHEHT HE BBIIENICH, TaK KaK BCE €ro cojep>KaHue
SBIIAETCS TPOGUIBLHO OPUEHTUPOBAHHBIM U HOCUT MTPO(EeCCHOHALHO 3HAUMMBIHN XapakTep.

B mporecce m3ydeHHs] XMMHH TEOPETHUYECKHE CBEACHUS IOIOJHAIOTCS IEMOHCTPALUSIMH,
1a00pPaTOPHBIMU  ONBITAMH M TMPAKTUYCCKHUMH 3aHATHSAMHU. 3HAYUTEIHLHOC MECTO OTBOIMTCS
XUMHYECKOMY JKcrepuMeHTy. OH OTKpBIBaCT BO3MOXKHOCTH (OPMHUPOBATH y OOYYAFOIIMXCS
CHCIMANIbHBIC TIPEIMETHBIC YMEHHS: pa0OTaTh C BEIISCTBAMH, BBIMOJIHATh MPOCTHIC XUMHYCCKHE
OTBITHI, YYUTh OE30MaCHOMY H JKOJOTHYECKH TPAMOTHOMY OOpalICHHIO C BEIIECTBAMHU,
MaTepuajgaMH U MpolieccaMu B OBITY U Ha MPOU3BOJICTBE.

Jlyia opraHu3anuy BHEAYIUTOPHOM CaMOCTOATEIHHONW paboThl OOYYarOMIMXCSl MpeICTaBIeH
MIPUMEPHBIH nepeyeHb pedeparon (oxnamoB), WHIUBUIYaIbHBIX MIPOEKTOB.

B mporecce uzyueHuss XumMu# BakKHO (HOpMUPOBATh MHPOPMAIMOHHYIO KOMIETEHTHOCTb
oOyuatomuxcsi. [To3ToMy mipu opraHU3aIluu CaMOCTOATEIBLHOW PabOTHl AKIEHTHPYETCS BHUMAHUC
oOydaromuxcsi Ha TIOMCKe HWH(POpPMAIMU B CpeACTBax MaccMmenwa, HHTepHere, y4eOHOH u
CHEIMAILHOM JTUTEPAType C COOTBETCTBYIOMIMM O(OPMIICHUEM H MPEACTABICHUEM PE3YIIbTATOB.

B mporpamme 3HakoM * BBIIETICH MaTepual, KOTOPHI OTBOIHWTCS HA CaMOCTOSTEIHHOE
u3yyeHre o0yJyaromuMucs.

N3ydyenne oOmeoOpa3oBarenbHOM  yuyeOHOW JAMCHUIUIMHBI «XUMHUS»  3aBEpIIACTCS
MOJIBE/ICHUEM UTOTOB B JOpME HK3aMeHa B MEepBOM cemecTpe U audhepeHIIMpOBaHHOTO 3a4eTa BO
BTOPOM CEMECTpE B paMKax MPOMEXKYTOYHOM aTTeCTallMK CTyIeHTOB B mpoiecce ocBoenus OITOII
CIIO no cmneuuansHoctu  35.02.06  TexHomoruss  mNpou3BOACTBA U mepepaboOTKu
CEJIbCKOXO35IMICTBEHHON TPOYKIIUN .

MECTO YYEBHOW JUCIATIJIMHBI B YYUEBHOM ILTIAHE

VYuebHast nucnuiuiiHa «XHUMHS» BXOJHWT B COCTaB MpeaMmeTHou obmactu 9.4. EctecTBeHHBIE
Hayku O®I'OC COO u  obmeobpazoBarensHoro nukiaa I[IIICC3 cnenuansrocT  35.02.06
TexHomorust TPOU3BOACTBA M TIEpepabOTKU CEIbCKOXO3AWCTBEHHOW mpoayKuuu  (6a3oBas
MTOATOTOBKA).

PE3YJbTATBHI OCBOEHUS YYEFHOM JUCIHUTILINHBI

OcBoeHnue copepkanus y9eOHON JUCITUTITUHBI «XUMHUS», 00€CTIEYNBACT TOCTHKCHUE



CTYIEHTAMHU CJIEIYIOIINX PE3YIbTaTOB:
* IUYHOCMHDBIX'

- YyBCTBO T'OPJIOCTH U YBA)XKEHUS K UCTOPUHU U TOCTHIKEHUSM OTEUECTBEHHON XMMHMUECKON HAYKU;
XUMHYECKU IPaMOTHOE TIOBE/IEHUE B MPOGECCHOHATBHON ACSITELHOCTU U B OBITY IPU 0OpaIleHUH
C XMMHYECKUMH BEILIECTBAMU, MaT€pUaIaMHi U IIPOLIECCAMY;

- TOTOBHOCTD K MPOJIOJDKEHUIO 00pa30BaHMsI U MOBBIIICHHS KBATHU(PUKAIIUU B U30paHHOM
npodeccnoHaNbHOM eATEIbHOCTH U 00BbEKTUBHOE OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUN B
3TOM;

- YMEHHE UCII0JIb30BaTh JOCTUKEHUSI COBPEMEHHONW XMMHUECKON HAYKU U XMMUYECKUX TEXHOJIOTUI
JUIs1 TIOBBIILIEHHSI COOCTBEHHOTO MHTEIICKTYAJIbHOTO Pa3BUTHS B BEIOPAHHOM MPO(decCHOHaTbHON
NeSITENIbHOCTH;

* MemanpeomMemnplx:

- UCMOJIb30BaHUE PA3JIMYHBIX BUJIOB [1I03HABATEIIBHON JEATEIbHOCTH U OCHOBHBIX
HTEJUJIEKTYaJIbHBIX ONepaluil (IOCTAaHOBKH 3a/1a4yu, (POpMYIHpPOBaHUS TUIIOTE3, aHAIM3a U CUHTE3a,
CpaBHEHHUs, 0000IIEHNS, CUCTEMAaTH3aI[UH, BBIABICHUS TPUUYUHHO-CIIEICTBEHHBIX CBS3€H, TOUCKA
aHaJIoroB, (GOPMYITUPOBAHUS BHIBOJIOB) JJISl PELICHUS MTOCTABICHHOM 3a7auu, MPUMEHEHUE
OCHOBHBIX METOJIOB I103HaHUs (HAOIIOEHHS, HAYYHOTO 3KCIIEPUMEHTA) JUIsl U3YUEHUSI pa3IU4HbIX
CTOPOH XUMHUYECKUX O0OBEKTOB U MPOIIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOAMMOCTh
CTaJIKUBATHCS B PO ECCHOHATIBHOM cdepe;

- HCTIOJIH30BAHNE PA3TMYHBIX HCTOYHHUKOB IS TIOYYEHUSI XUMUYECKOW HHPOpPMALIUY, YMEHHE
OLICHUTH €€ IOCTOBEPHOCTD I JJOCTHKEHHSI XOPOILIUX PE3ylbTaTOB B podecCuoHanbHoM chepe;
npeoMemHmbIxX:

- chopMHpPOBAHHOCTH MPECTABICHUN O MECTE XUMUU B COBPEMEHHOM HayYHON KapTHHE MUPA;
MOHMMAaHKE POJIM XUMUU B (POPMUPOBAHUU KPYro3opa v pyHKIMOHAIBHON rPaMOTHOCTH YEJIOBEKa
JUIS pellieHus] IPAKTUUECKUX 3aay;

- BJIaJICHHE OCHOBOIOJIArAIOIIUMU XUMHUUECKUMHU OHITUSIMHU, TEOPUSAMH, 3aKOHAMHU

Y 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIaJICHHE OCHOBHBIMH METOJAMH Hay4YHOT'O MO3HAHUS, UCIIOJIb3YEMbIMU B XUMUHU:
HaOJI0IeHNEM, OTMCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHUEM 00pabaThIBaTh, OOBACHAThH
pe3yJbTaThl IPOBEAEHHBIX OMBITOB U JI€NaTh BBIBO/BI; TOTOBHOCTh U CIOCOOHOCTh IPUMEHSTh
METO/bI TO3HAHUS MPU PEIICHUH MPAKTUUYECKUX 3a/a4;

- ¢()OpMHUPOBAHHOCTb YMEHUS /1aBaTh KOJUYECTBEHHbIE OLICHKH U MPOU3BOAUTH PACUETHI 10
XUMHUYECKUM (OpMysiaM U ypaBHEHUSIM;

- BJIaJICHHE MTpaBUJIaMU TEXHUKHU 0€30MaCHOCTH MPHU UCIIOIb30BAaHUU XUMUYECKUX BEILIECTB;

- chopMHpPOBAaHHOCTH COOCTBEHHOMW MO3UIUH 110 OTHOIIEHUIO K XUMUYECKON HH(pOpMaIuuy,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

Conep:xkanue 001eo0pa3oBareibHOM y4eOHOM NMCHUIIMHBI XUMUSA



BBeaenue
Hay‘-IHBIC METOABI ITO3HAHUA BCIICCTB U XUMHNUYCCKUX ﬂBHeHHfI. POHB BKCHepI/IMeHTa
Y TEOPUU B XUMHH. 3HAUEHUE XUMHH IIPU OCBOSHHH MTPOQeCcCru.

1. Opranunyeckasi Xumus
1.1. IIpeomem opzanuueckoiit xumuu. Teopus cmpoenusn opzanuueckux coeOuHeHuil

IIpeamer oprannyeckoii xumuu. [lousTHe 00 OPraHNYECKOM BEIIECTBE M OPraHUYECKOM
xumuu. *KpaTkuil o4epk UCTOPUHN PA3BUTUSL OPraHUYECKON XUMUM. BUuTanusMm u ero kpyuienue.™
OcoOeHHOCTH CTPOEHUS OpraHMYECKUX coequHeHuil. KpyroBopor yrieposa B npupose.

Teopust ctpoeHusa oprannyeckux coenuHenud A.M.bytnepona. [Ipeanoceuiku co3ganus

Teopuu ctpoeHusi. OCHOBHBIE MMOJIOKEHUS Teopun cTpoeHust A.M.bytinepoBa. Xumuueckoe
CTpOEHHE U CBOIiCTBa opranndeckux Beuiects. [lonstue 06 nsomepun. CrnocoObl 0TOOpaskeHUs
CTpOEHHUs MOJIEKYJIbI (hopMyIibl, Moaenu). 3HaueHue Teopuu A.M. bytneposa g pa3Butus
OpPTraHUYeCKON XMMHUU U XUMHUYECKUX IPOTrHO30B. CTpoeHHe aToMa yriepoia. DIEeKTPOHHOE 00JIaKo
1 OpOUTAlIb, S- U p-OopOUTAIH. DICKTPOHHBIC U JIEKTPOHHO-Tpaduieckre GopMybl aToMa
yriepoaa B OCHOBHOM M BO30YK/IEHHOM COCTOAHUAX. KoBajleHTHast XuMHYecKasi CBSI3b U €€
KJIAaCCU(UKALIUS IO CITOCO0Y MepPEeKphIBaHUs opOuTaleH (6- U m-cBsizu). [loHATHE THOPHIN3AIINN.
Paznuuneie Trbl rubpuau3aiy v hopmMa aTOMHBIX OpOuTasel, B3aMMHOE OTTAIKMBAHNE
TUOPUAHBIX OpOUTANIeH U X PACIIOIIOKEHHUE B TPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM
sHepruu. ['eoMeTpusi MOJIEKYJ BEIIECTB, 00pa30BaHHBIX ATOMaMU YIIIEpO/ia B Pa3IUnIHBIX
COCTOSIHUSIX THOPUAM3AIIHIH.

Kaaccuduxanus oprannyeckux coequHenmii. Knaccudukanus opraHu4ecKux BEIIECTB
B 3aBUCUMOCTH OT CTPOCHHS yriiepoaHoi nemnu. [lorsTre GyHKINOHATBHOMN TPYIIIbI.
Knaccugukanus opraHHuecKUX BEIIECTB 110 THITY (PYHKIIMOHAIBHOM TPYIIIIEL.

OcCHOBBI HOMEHKJIaTypbl OpraHMYECKHUX BElIeCTB. TpHuBHalIbHbIE Ha3BaHUs. PalinoHanpHas
HOMEHKJIaTypa Kak npeamectseHHua HomeHknatypsl [UPAC. Homenkmnarypa

IUPAC: npuHuumsl 00pa3oBaHUs Ha3BaHUM, CTApUIMHCTBO (PYHKIIMOHAIBHBIX TPYIII, UX
o0o3HaueHue B npedukcax U cyppukcax Ha3BaHUH OPraHNYECKUX BEIECTB.

THunbl XMMHYECKHX CBsI3ell B OPraHN4YeCKNX COeJMHEHHUSX M CIIOCO0bI NX pa3phiBa.
Knaccugukaius KoOBaJ€HTHBIX CBSI3€H 110 AIEKTPOOTPUIIATEIBHOCTH CBSI3aHHBIX aTOMOB,
croco0y MmepeKpbIBaHUs OpOUTANICH, KPaTHOCTH, MEXaHU3MY 00pa3oBanusi. CBA3b IPUPOIBI
XUMHUYECKOH CBSI3U C TUIIOM KPUCTAJUIMUECKOHN PEIIeTKH BEIIeCTBA U €ro (PU3NYeCKUMU
cBoiicTBaMu. Pa3ppiB XUMHUUYECKOM CBSI3U KaK Ipoliecc, oOpaTHBIN ee 00pa30BaHUIO.
['oMonuTHYECKHI U FeTepOTUTHUECKUI pa3pbIBHI CBSI3EH, UX COMOCTaBICHNE C OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MeXaHU3MaMH ux oOpa3oBanus. [loHsTHE CBOOOAHOTO pajnKaa,
HYKJI€O(UIBHOMN U 31eKTPO(UIBHOMN YaCTHUIIBI.

Kaaccndukanus peakuuii B opranndeckoit xumuu. [{onsatre o Tnnax u Mexanusmax
peakiuii B opranudeckoit xumuu. Cyocrpar u pearent. Knaccudukanus peakuuii mo M3MEHEHHUIO B
CTPYKTYype cyOcTpara (MprcoeiMHeHHe, OTIIEIIICHNE, 3aMEelIeHNe, N30MEepU3alus) U TUITY
peareHTa (paauKaabHbIe, HYKJIeOhUIbHBIE, TeKTpOduIbHBIE). OCOOCHHOCTH OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX pEaKLUN B OPraHUYECKON XUMUH.

CoBpemeHHbIE NPeICTABJIEHUS] 0 XHMHYECKOM CTPOEHHH OPraHNYecKUX BellecTB.
OcCHOBHBIE HaNpaBJICHU pa3BUTHA Teopuu cTpoeHus A. M. bytnepoBa. M3omepus opranndeckux
BELIECTB U €€ BUuAbl. CTPYKTYypHas H30MEPHsI: MEKKIIACCOBAs, YTIIEPOAHOIO CKEJIETA, ITOJI0KEHHUS



KpaTHOM cBsA3M U (GYHKUMOHAIBHOH rpynmbl. [IpocTpaHCTBEHHAs H30MEpHS: T€OMETPHUECKas U
onTtuyeckas. [loHATHE aCUMMETPUYECKOTO LIEHTPA. bHOIOrMYeckoe 3HaYEHNE ONTUYECKON
nzoMepuu. B3aumHoe BiMsIHME aTOMOB B MOJIEKYJIaX OpPraHMYECKHUX BEIIECTB. *DJIEKTPOHHbIE
3¢ (}eKTh aTOMOB M aTOMHBIX TPYII B OPraHUYECKUX MoseKynax. UHayKunoHHbIi 3¢ dekT,
MTOJIOXKUTEIBHBIN U OTPHUIATENIbHBIN, €ro 0cCOOeHHOCTH. Me3omepHbIid 3 dekT (3ddexT
COTIPSDKEHMSI ), €r0 0COOCHHOCTH. ™

Hemoncmpayuu

Komnekuun opraHM4eckux BEIIECTB (B TOM YHCJIE JIEKAPCTBEHHBIX IPENapaToB, KpacUTENEH),
MarepuaioB (MIPUPOIHBIX U CHHTETUYECKUX KayuyyKOB, IUIACTMACC U BOJIOKOH) U U3/ICIUI U3 HUX
(HuTEH, TKAHEH, OT/IEJIOUYHBIX MATEPUAJIOB).

Monenu monekyn CHa, C2Hs, C2Hz, CsHs, CHsOH — mapocTep>kHeBbIe 1 0ObEMHBIE.

Monenu oTTalKuBaHus THOPUIHBIX OpOUTANEH C MOMOIIBIO BO3AYIIHBIX HIAPOB.
B3aumopeiicTBue HaTpus C 3TAaHOJIOM U OTCYTCTBUE B3aUMOJICUCTBUS C IUITUIOBBIM 3(PUPOM.

1.2. Ilpedenvuuie yeneeodopoowvt

T'omoutornueckuii psia aakanoB. [lorstue 06 yriaeBogopoaax. OcOOEHHOCTH CTPOCHHUS
IIpe/IeAbHBIX YIIIEBOJAOPOJOB. AJKaHbl KaK MPEACTaBUTENN IPEAEIbHBIX YTIEBOIOPOIOB.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI METaHA U JIPYTUX aJIKaHOB.
I'omonoruueckuit psn u uzomepus napadgunoB. HopmanbHoe 1 pa3BeTBICHHOE CTPOCHHE
yraepoaHoi nenu. HomenknaTypa alnkaHoB U alKUJIbHBIX 3aMecTuTeNne. Pu3ndeckue cBoMcTBa
AJIKaHOB. AJIKaHbI B IPUPOJIE.
XuMu4yeckue cBOCTBa anKaHoB. Peakuuu SR-Tuna: raioreHMpoBanye, HUTPOBAHUE 110
KonoBanoBy. MexaHu3M peakiuu XJOpUPOBAHUS aTKaHOB. Peakuuu 1eruipupoBaHusi, TOPEHNUs,
KaTaJIUTUYECKOTO OKUCIICHUS aJKaHOB. KpEeKMHT alKaHOB, pa3jMyHbIEC BU/Ibl KDEKHUHTA,
MIPUMEHEHNE B TPOMBILLIEHHOCTH. [Inposin3 n KOHBEpCUsl MeTaHa, U30MEPHU3ALIUS AJTKAHOB.
IIpumenenne u cnocodbl MoJydyeHus ajJikaHoB. O0sacTu npuMeHeHus aikaHoB. [IpoMbinieHHbIe
CHOCOOBI MOTYYEHHS aIKaHOB: MOTyUYEHUE U3 TPUPOTHBIX UCTOYHUKOB, KPEKUHT MapauHOB,
MOJIy4eHUEe CHHTETUYECKOTO OEeH3MHA, Ta3u(UKaIUs yIJisl, THAPUPOBAHUE alIKaHOB.
*JlabopaTopHbie CrIOcOObI OTYUYEHHS allkaHOB: CUHTE3 Broplia, 1ekapOoKCHINpOBaHUe, THIPOIU3
KapOuia amroMUHUS.*
Huxkaoankanbl. ['oMomoruueckuii ps 1 HOMEHKIIATypa IUKIIOATKAHOB, UX 001Ias popmyra.
[TonsiTHE O HANPSKEHUM LMKIIA. MI30MepHs UKIOAIKAHOB: MEXKKIIACCOBAasl, YTIIEPOJHOTO CKEJIETa,
reomerpuueckas. [lomyuenue u gusnyeckne cBOWCTBA IUKIOATKAHOB. XUMHUYECKHUE CBOMCTBA
1ukioankaHoB. Crenuguka CBOMCTB IUKIOAIKAHOB € MaJIbIM pa3MepoM LMKIa. Peakunu
MIPUCOEIUHEHUS U PAIUKAIBHOTO 3aMEILECHHUS.
Hemoncmpayuu
Monenu MOeKya MeTaHa, IPYTUX adKaHOB, PA3TUYHBIX KOH(DOpMALIUN ITUKIOTEKCaHA.
[TnaBnenue napaduHa U €ro OTHOIIEHUE K BOJIE (PaCTBOPUMOCTb, IMIJIOTHOCTh, CMAaYHBAHHE)..
I'openne MetaHa, mpoman-0yTaHOBOW CMeCH, mapaduHa.
OTHolIEHNEe LUKIJIOTeKCaHa K OpPOMHOM BOJIE M pacTBOPY IIEpMaHraHaTa KaJusl.
IIpakTnueckoe 3ansaTue Nel: «[lonyyenue MetaHna 1 U3ydeHHe €ro CBONCTB(ropeHue,
OTHOIIIEHHE K OpOMHOM BOJIE U PACTBOPY MEpMaHTraHaTa Kajus).HOMEHKJIaTypa aJKaHOB
IIpakTunyeckoe 3ansitue Ne2: «OOHapyKeHHE BOJBI, YIIIEKHUCIOTO ra3a B MPOIyKTaX TOPSHHS



cBeur. O3HAKOMIICHHE CO CBOMCTBaMH TBEP.BIX MapaprHOB (IIaBICHUE, pACTBOPUMOCTH,
OTCYTCTBHEM B3aUMOJICHCTBHS ¢ OPOMHOM BOJIOM, pacCTBOpaMU NIEpMaHTaHaTa KaJIus )»

1.3. dmunenoswvie u ouenoswie y2ieeo000poovl
T'omonornueckuii psig ajJikeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
STHJICHA U alIKeHOB. ['oMosoruueckuii psa u odmas Gpopmyia ankeHoB. M3omepus 3THIEHOBBIX
YTJIEBOIOPOAOB: MEXKKIIACCOBAsA, YIIIEPOJIHOTO CKEIeTa, OJ0KEHUsI KpaTHOU CBA3H,
reomerpuueckasi. OcoOEHHOCTH HOMEHKJIATYpPhI THJICHOBBIX YITIEBOJIOPO/IOB, HA3BAHUS
BAKHEUIINX paguKaIoB. PU3MYECKUE CBOMCTBA AJIKEHOB.
Xumuyeckue cBOCTBAa aJIKEHOB. DJICKTPODUIBHBIN XapaKTep Peakiuii, CKIOHHOCTh
K peakiusM IPUCOEIUHEHNUS, OKUCIeHus, nonumepusauuu. [Ipasuiio MapkoBHuKOBa
U €T0 2JIEKTPOHHOE 000CHOBaHMe. Peakiny raioreHupoBaHus, THIPOraIoreHUPOBAHNUS,
ruapaTtanuu, rugpupoBanus. Mexanusm AE-peakuuii. [ToHsiTHE O peakUsIX MOJUMEPU3ALINH.
I'openune ankenos. Peakiuu okucienus. *Peakuus Barnepa u ee 3HaueHue 1 oOHapyKeHUsI
HeMNpeeIbHBIX YTIEBOIOPOAOB, MOTYUEHUS TTIUKOICH. ™
IIpumeHeHnue u cnocodbl MOJyYeHHs AJIKeHOB. Vcronb30BaHNe BBICOKOW PEaKIIMOHHON
CIIOCOOHOCTH aJKEHOB B XUMHUYECKOH MPOMBIIUIEHHOCTH. [IpuMeHeHne sTuieHa u mponuieHa.
[IpombliieHHbIE CIOCOOBI MOTYYEHMSI ATTKEHOB. Peakliuu AeruapupoBaHus U KPEKUHIa aJIKEHOB.
JlaGopaTopHblie criocOOBI MOTyYSHHS ATKEHOB.
Auaxkaguensl. [loHsaTre n kiaccupukanus JUEHOBBIX YIJIEBOJOPO/IOB M0 B3aUMHOMY
PaCTOJIOKEHUIO KPaTHBIX CBsi3ell B MojieKyie. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTPOCHHMSI CONMPSKEHHBIX AUeHOB. [loHATHE 0 m-31eKTpoHHOM cucteme. HomenknaTtypa
JMEHOBBIX YIIeBOI0p0a0B. OCOOEHHOCTH XUMUUYECKUX CBOMCTB COMPSIKEHHBIX TUEHOB KaK
CJIEJICTBUE MX AJIEKTPOHHOTO cTpoeHus. Peakiuu 1,4-npucoeaunenus. [Tonumepusamus
nueHoB. CriocoObl OJIy4eHHS JUSHOBBIX YIiIeBo0po10B: padotsl C.B.Jlebenena, aerunpupoBanue
QJIKaHOB.
OcHOBHbIE MOHATHSI XUMHH BbICOKOMOJIEKYJISIPHBIX COeIMHEHNI (HA MpUMepe NMPOAYKTOB
NMOJTMMEPH3AIUH AJIKEHOB, AJTKA/IMEeHOB 1 UX I'aJOreHNpou3BoIHbIX). MoHOMED,
MOJIMMED, PeaKlusl MOJIUMEPHU3ALIUU, CTENIEHb MTOJIMMEPU3ALUHU, CTPYKTYPHOE 3BEHO. THIIBI
MOJIMMEPHBIX 1IeTel: IMHEWHbIE, PA3BETBICHHbIE, CIIUTHIE. [[oHATHE O cTepeoperyspHbIX
nonumepax. [Tonumepsr TepMonacTuuHble U TepMopeakThBHBIE. [IpenctaBnenue o
rIacTMaccax | anactomepax. [lonnaTuiaeH BBICOKOro 1 HU3KOTO JIaBJIEHHUs, €r0 CBOMCTBA
u npuMmeHenue. [lonumnponusieH, ero npuMeHeHue 1 cBoiicTBa.™ ["aorencoaeprxaiiye nojauMepsl:
Te(I0H, TOMUBUHMWIXIOpUA.* Kayuyku HaTypaiabHbIi U cuHTeTHYecKre. ComnoaruMepsl
(OyTagueHCTUPOIBHBIN KayuyK). Bynkanu3zanus kaydyka, pe3uHa u 500HHT.
Hemoncmpayuu
Mopenu MONeKyI CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX N30MEPOB AIIKEHOB U AJIKAJUEHOB.
Komnexkuust «Kaydyk u pe3nHay.
OOHapyxeHue HelpeaeIbHBIX COeIMHEHUH B KEPOCHHE, CKUITHUIape.
O3nakomiieHHEe ¢ 00pa3lamMy MOJUITUIICHA U MTOJTUIPONUIICHA.
Pacrnio3HaBanue 00pa3IoB aJIKAHOB U AJKEHOB.
IpakTuyeckas padora Ne:3 «[lomyueHne dTiiieHa W W3y4YSHHE €TO CBOIMCTBA (B3aMOICHCTBHUE
3THJIeHa ¢ OpOMHOI BOJIOM, pacTBOPOM NepMaHraHaTa Kaius. HomeHknatypa ankeHoB».
1.4. Ayemunenoswie y21e6000poovl



I'omosiornyeckuii psiji ATKUHOB. DJIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE alleTUIICHA

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

ALETUJIEHOBBIX YIJI€BOJOPOI0B. M30Mepusi MeXKI1accoBasi, yriepoJHOTO CKEJIeTa, OJIOKEHUS

KpPaTHOU CBS3U.

XuMHYeCKHe CBOMCTBA U MPUMeHeHne aJIKMHOB. OCOOCHHOCTH PEaKIMi MPUCOSTMHEHUS

10 TPOMHOM yraepoa-yriuepoanon cBsa3u. Peakuusa Kyueposa. [IpaBuiio MapkoBHUKOBa

MIPUMEHUTEIBHO K aneTmieHaM. [1oaBruxkHOCTh aToMa Bo10poa (KUCIOTHBIE CBOMCTBA aJIKUHOB).

Oxucnenue ankuHoB. Peakius 3enunckoro. [IpuMeHeHne alieTUIeHOBBIX YIJIEBOAOPOIOB.

[lonuBuHMNanETAaT.

Ioayyenue anxkuHoB. [lonydyenue aneruieHa MUPOIM30M MeTaHa U KapOUTHBIM METOJIOM.

Hemoncmpayuu

Mopaenu MOJEKYJIbI alleTUIICHA U IPYTUX AJIKUHOB.

[Tonyuenue anerunieHa u3 KapOuaa Kanblysl, 03HAKOMIIEHHE C PU3NYECKUMHU U XUMHUYECKUMHU

CBOMCTBAaMH alleTHJICHA: PAaCTBOPUMOCTBIO B BOZIE, TOPEHHUEM, B3aUMOICHCTBUEM

¢ OpoMHOI1 BO/ION, pacCTBOPOM TepMaHTaHata Kayusi, coiasimu meau (1) u cepebpa.
IIpakTnueckas padora Ne:4 «IlonyueHue u cBoiicTBa aneTuiieHa. HoMeHkaTypa ankuHOBY.

1.5. Apomamuueckue y2n1ee000poont
I'omosiornuyeckuii psig apeHoB. beH30J1 Kak IPeICTaBUTENb ApEHOB. Pa3BUTHE IPEACTABICHUN O
ctpoeHnu Oen3ona. CoBpeMEHHbIE NPEACTABIECHUS 00 JIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoeHun Oenzona. ObpazoBaHue apOMATUUYECKOM m-cucTeMbl. ['omMomoru 0en3ona, ux
HOMEHKJIaTypa, obmias popmysna. HomeHknarypa 1uist 1n3aMeneHHbIX MPOU3BOAHBIX OeH301a!
opmo-, Mema-, napa-pacroiaoKeHue 3amectTutenei. Pusndeckue CBONCTBA apeHOB.
Xumuyeckue cBoiicTBa apeHoB. [Ipumepsl peakiuii 21eKTpOPUIBHOTO 3aMEIICHUS:
raJJOTeHUPOBaHUS, alKmMpoBanus (katanuzatopsl Opunens — Kpadrea), Hutpoanus,
cynb(hupoBaHus. Peakinu ruipupoBaHus M MPUCOSTUHEHHS XJIopa K 6eH30my. *OcoOeHHOCTH
XMMHUYECKHUX CBOMCTB rOMOJIOTOB OeH30J1a * B3auMHOe BIUsSHUE aTOMOB Ha IPUMEpPE TOMOJIOTOB
apeHoB. OpueHTanus B peakuusx sekTpodmibHoro 3amemienus. OpuentanTsl | u Il pona.
IIpumenenne u nmoydeHue apeHoB. [[pupogHble HCTOYHUKN apOMATUYECKHUX YIJIEBOJAOPOIOB.
Apomartun3anus ajlkaHOB U IIUKJIOAJIKaHOB. AJNKHIMpOBaHUE OEH301a.
Hemoncmpayuu
[lapocTepkHEeBbIE M 0OBEMHbBIE MOJIETH MOJIEKYJ O€H301a M €r0 TOMOJIOTOB.
OtnHomenne O0eH3oia K OpOMHOM BOJIE, paCTBOPY MEpMaHTraHaTa Kajusl.

1.6. IIpupoouvie ucmounuKku y21€6000p0006
Hed¢rs. Haxoxaenue B npupoae, coctaB u Gpu3nyecKue cBOWCTBA HEPTH.
TorunmBHO3HEpreTUyeckoe 3HaueHue Heptu. [IpomblinieHHas nepepadorka HepTH. PexTrduxanus
He(TH, OCHOBHBIE (PpaKIMM ee pa3JieNieHHs], UX UCIOIb30BaHue. Bropuunas nepepaboTka
HepTenpoayKTOB. *PexTH(uKanus Ma3yTa Ipu yMEHbIIEHHOM J1aBieHun.* KpekuHr
HedTenpoaykToB. Pasnuunblie Buabl kpekunra, padotsl B.I".IllyxoBa. M3omepu3anus aakaHoB.
AJKWIMpOBaHUE HENpeAeIbHBIX YII1eBo10po10B. Pudopmunr neprenpoaykron. KauectBo
aBTOMOOWJIBHOTO TOIIMBa. OKTaHOBOE YHCIIO.
IIpupoaHbIii U NONYTHBLIN HePTAHOM ra3pl. CpaBHEHHE COCTaBa IPUPOJHOTO U MOITYTHOTO
ra3oB, UX MPAKTUYECKOE UCIIOJIb30BAHUE.
*KameHHblIi yroab. OCHOBHBIE HAaIIPaBJIEHUS UCIIOIb30BaHUS KaMeHHoro yris. KokcoBanue
KaMEHHOT0 YIUIs, BAXKHEHUIINE IPOAYKTHI 9TOI0 IPOLECca: KOKC, KAMEHHOYTOJIbHAsl CMOJIa,



HajcMonbHast Boaa. CoequHeHus, BBIACTIIEMbIE U3 KAMEHHOYTOJIbHOU cMOJIbI. [IpOayKThI,
MoJIy4aeMble U3 HaJCMOJIbHOM BOJIBL. ™

DKOJIOTUYECKHE aCTIeKThI TOOBIYH, IEPEePadOTKU U HCIIOJIb30BaHHS TOPIOYUX HCKOIIAEMBIX.
Hemoncmpayuu

Komnekmust «[IpupoiHbIe UCTOYHUKH YTIIEBOJIOPOIOBY.

CpaBHEHHE MPOIIECCOB TOPEHUsI HEPTH ¥ TPUPOTHOTO Ta3a.

O0pa3zoBanue He(TAHOM TUICHKN Ha MTOBEPXHOCTH BO/IBI.

Karanutuaeckuit kpekuHr napaduna (Wi KepoCcHHa).

PacTBOpHMOCTD pa3nn4HbIX HEPTEPOAYKTOB (O€H3MHA, KEPOCHHA, TU3EIBHOTO TOILINBA,
BaselnHa, mapaduHa) Ipyr B IpyTe.

1.7. I'uopokcunvnvle coeounenus

Crpoenne u kiaaccuukanus cnuproB. Kinaccudukanus ciupToB 10 TUITY YTIEBOJAOPOIHOTO
paauKala, Yuciay TMIPOKCHIIbHBIX TPYII U TUITY aTOMa yIiiepo/ia, CBA3aHHOTO C THIPOKCUIIbHOM
rpynnon. 1eKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE THAPOKCUIBHON Ipynmbl. Bnusaue
CTPOCHHSI CIIUPTOB Ha UX (PU3MUECKHE CBONCTBA. MeXMOEKYIIpHasi BOAOPOIHAS CBS3b.
["oMostorrueckuii psit MpeaeIbHBIX OJHOATOMHBIX CTUPTOB. M30Mepust 1 HOMEHKIIaTypa
QJIKAHOJIOB, UX 00mmas opMyIa.

XuMHYecKHe CBOICTBA aJIKAaHOJI0B. PeakiimonHast ciocoOHOCTh PEAeTbHBIX OHOATOMHBIX
cupToB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOWCTB OPTraHMYECKUX M HEOPTaHMICCKHUX
coequHeHui, coaepxkamux OH-rpynmy: kuciaot, ocHoBaHUH, aM(pOTEPHBIX COeTMHEHUI

(Bobl, ciupTOB). Peakiiu, moaTBep:kIaolue KUCIOTHbIE CBOMCTBA ClIUPTOB. Peakiiun
3aMeIIeHUS TUIPOKCUIILHON TPyMIbl. MexXMOoNeKyIspHas AeTUApaTaus CIIUPTOB, YCIOBUS
oOpa3zoBanus MPocThIX 3GUpoB. CroxkHbIe 3(HUPHI HEOPTAHUYECKUX U OPTaHUYECKHUX KUCIIOT,
peakmun sTepuduranui. OKHCICHHE U OKUCIUTENFHOE ACTHAPHPOBAHNE CIIUPTOB.

Crnoco0blI moJry4yeHusi CIMPTOB. [ 'uaposin3 rajnoreHankadoB. ['uapaTalus aakeHoB, YCIOBUS €€
npoBeaeHus. BoccraHoBiieHne KapOOHMIIBHBIX COETUHEHUI.

OtaenbHbIe PeICTABUTEIHN AJIKAHOJIO0B. MeTaHOoI, ero NpOMBIIUIEHHOE MOJIyYeHHE U
MPUMEHEHHE B TPOMBINIIICHHOCTH. bronorndeckoe aelicteue metanomia. Crnenuduueckue
CHOCOOBI MOTYYEHHS TUIOBOTO criupTa. dusnonornveckoe AecTBre STaHOMA.
MHoroaromusblie ciupThl. F30Mepus 1 HOMEHKIIATypa MpeACTaBUTENEH IBYX- U TPEXaTOMHBIX
cupToB. OCOOEHHOCTH XUMUYECKIX CBOMCTB MHOTOATOMHBIX CITUPTOB, X KAUYECTBEHHOE
oOHapyxeHue. OTAenbHbIE IPEICTaBUTENN: STUICHIVIUKOIIb, IIMIIEPUH, CTOCOOBI UX MOJTYYEeHHUS,
MPaKTUYECKOEe TIPUMEHEHHE.

deHoJ1. DNIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTpoeHue (eHoa. B3anMHoe BivsHue
apOMAaTHUYECKOTO KOJIbIIA U TUAPOKCHILHON TPYNIBl. XUMHUYECKHE CBOWCTBA (peHOa KaK (GyHKIUS
€ro XUMHUYECKOTO cTpoeHus. bpoMmupoBanue (heHona (KauecTBeHHas peakius), HUITPOBaHUE
(MMKpUHOBask KUCIIOTA, €€ CBOICTBA U npuMeHeHue). OOpazoBaHUE OKPAIICHHBIX KOMIIJIEKCOB C
nonom Fe**. TIpumenenne denomna. [lonydenne heHoma B pOMBIIIICHHOCTH.
Jemoncmpayuu

Monenu MOJIeKyJ CIIUPTOB U (DEHOJIOB.

PacTBOpUMOCTH B BOJIE aJIKAHOJIOB, ATHJICHTJIMKOJIS, TJIHIIEpUHa, (heHona.

Peaxmus enomna ¢ popmanbaerumaom.

KauecTBeHHbIe peakiuyn Ha (hEeHOJI.
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3aBUCHMOCTH paCTBOPUMOCTH (PEHOJA B BOJIE OT TEMIIEPATyPHI.
BiaumopeiictBue geHona ¢ pacTBOPOM MIETOYH.
Pacnio3naBanue BOJHBIX PacTBOPOB (heHOJA U TIUIEpUHA.
IIpakTuyeckasi padora Ne5: « M3zydeHne cBOMCTB CIUPTOB (PaCTBOPUMOCTH B BOJIE,
OKHCJIEHHUE), OIy4eHHUEe AUITUIOBOrO Adupa, TIUlepaTa MeIn»

1.8. Anvoecuowt u Kkemonwt

TI'omosniornueckne psiibl aJIbAeTHI0B U KeTOHOB. [loHsATHE 0 KAPOOHUIIBHBIX COCAMHEHUSX.
DIEKTPOHHOE CTPOSHUE KapOOHMIILHOU rpynibl. Mi3oMepus 1 HOMEHKIIATypa allbJIeTH/IOB U
KeTOHOB. Pu3nyecKkue CBOMCTBa KAPOOHUIIBHBIX COSAMHEHUN.
XumMuyeckHe CBOiCTBA aJIbJIeTH/I0B U KeTOHOB. PeakiinoHHast CiocOOHOCTh KapOOHUITBHBIX
coequHeHM. Peakiiny okucieHus anpIeruoB, KaYeCTBEHHbIE PEaKIIMK Ha aJIbJICTHIHYIO TPYIIIY.
Peakuuu nmonmkouaeHcanuu: oopazoBanue GeHoI0()OpMAaIbICTHIHBIX CMOT.
IIpumeHeHue U NoJIydeHne KAPOOHUJIbHBIX coeluHeHunii. [[puMeHeHre anp1eruioB 1 KETOHOB B
OBITY U IPOMBIIIUICHHOCTH. AJIBACTUABI U KETOHKI B Ipupoe (3(¢upHbIe Macia, GepOMOHBI).
[Tonyuenne kKapOOHUIIBHBIX COEIMHEHUN OKHCIEHUEM CIIUPTOB, THIpaTalluel ajJKUHOB,
OKHCJIEHUEM YTJIEBOA0POI0B. OTIAeIbHBIC MPEACTABUTEIHN AJIbJIETUIOB U KETOHOB, CHEIIU(UUECKHE
CHOCOOBI X MOJyUYEHUs U CBOWCTBA.
Hemoncmpayuu
[lapocTepkHeBbIe 1 00BEMHBIE MOJIETTH MOJIEKYJI aJIbJIETHI0B U KETOHOB.
[TosnyueHne yKCyCHOTO ajibJIeru/ia, OKUCICHUE 3TaHOJIa XPOMOBOI CMECHIO.
KauecTBeHHbBIE peakIiK Ha aJbJICTHIHYIO TPYIIITY.

IpakTuyeckas padoraNe6: «3ydeHre BOCCTAHOBUTEIHHBIX CBOWCTB QJIBJICTHJIOB: PEAKIIHS
«cepedpstHOTO 3epKaliay, BoccTaHoBIIeHHe ruapokcumaa meau (11)».

1.9. Kapoonoevie kucnomeul u ux npouseooHbvle
I'omosornueckuii psig npeaeibHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. [loHsTHE O
KapOOHOBBIX KUCJIOTaX U UX KJIACCUPUKALUS. DICKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIbHOM rpynmbl. ['oMoIorudeckuii psj npeaenbHbIX 0JIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, MX HOMEHKJIaTypa U u3omepusi. MeKMOIEKYJIIpHbBIE BOJOPOIHbBIE CBA3U KapOOKCUITHHBIX
TPy, UX BIUSHHAE HA PU3NYECKUE CBOWCTBA KAPOOHOBBIX KUCIOT.
XuMH4YecKue CBOMCTBA KAPOOHOBBIX KUCJIOT. Peakiinu, WUTIOCTPUPYIONINE KHUCIOTHBIC
CBOICTBA U UX CPaBHEHHUE CO CBOWCTBAMHU HEOpPraHMUECKUX KUCIOT. OOpa3oBaHue
(YHKIIMOHATBHBIX MMPOU3BOHBIX KapOOHOBBIX KUCTOT. Peakiiuu stepudukanui. AHTUIPUIBI
KapOOHOBBIX KUCIIOT, UX MOJTYYSHHE U TPUMEHEHHE.
Crnoco0bl mostyyeHust KapOOHOBBIX KUCJIOT. OT/Ie/IbHbIE MPEICTABUTEN U UX 3HAYEHHE.
OO61ue cnocoObl MOTYYeHHS: OKHCIEHUE alTKaHOB, alIKEHOB, MIEPBUYHBIX CIIUPTOB, allbIETHUIOB.
Baxkneiimue npeacTaBuTenn KapOOHOBBIX KUCIIOT, UX OMOJIOTHYECKast POJib,
crieruguIecKre crocoObl MOMyUeHus, CBOWCTBA U IPUMEHEHHE MYPaBbUHOM, YKCYCHOI,
MMaJJbMATHHOBOM M CTEAPUHOBOW; aKPUIJIOBOM Y METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBOU U
JIMHOJICHOBOM; IIIaBeJICBOM; OCH30HHOI KUCIIOT.
Caoxuble 3¢upsbl. CTpoeHne 1 HOMEHKJIATYypa CIO0KHBIX A(PUPOB, MEKKIIACCOBAsI U30MEPUS C
KapOOHOBBIMU KHcTOTaMU. CIIOCOOBI MOTyUEHUs CIOXKHBIX 3(hupoB. OOpaTUMOCTh peakiuu
stepuduKai 1 GakTOpbl, BIUSIONINE Ha CMEIIeHe paBHOBeCHs. *O0pa3oBaHNe CI0KHBIX
nonudupos. [Monudtunentepedranar. Jlapcan kak npeacTaBUTENb CHHTETUYECKUX BOJOKOH. ™
XUMHYECKHE CBOMCTBA U TPUMEHEHHNE CIIOKHBIX A(DUPOB.
Kupsl. XKupsl kak ciaoxHbie 23Gupsl raurepruHa. KapOoHOBBIE KUCIOTHI, BXOSIINE B COCTAB
KUPOB. 3aBUCUMOCTh KOHCUCTEHIIUHU KUPOB OT UX COCTaBa. XUMHUYECKHE CBOMCTBA KUPOB:
THIPOJIIU3, OMBUICHUE, TUpUPOBaHKe. buonornueckas posb JKUPOB, UX HCIIOIH30BAHUE B OBITY H
MIPOMBIIIIIICHHOCTH.
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Coau kap60oHOBBIX KMCJI0T. Mbuta. CriocoObI MOTYyYEHHUs COJICH: B3aMMOIeHCTBHE KapOOHOBBIX
KHCJIOT C M€TaJlJlaMH, OCHOBHBIMHU OKCHUAaAMH, OCHOBaHHUAMHU, COJISAMHU, H.[GJIO‘{HOI\/'I TUAPOJIN3
CIIOKHBIX 3(pUpoB. XUMUYECKUE CBOMCTBA COJIEi KapOOHOBBIX KUCIIOT: TUAPOJINU3,pEAKIIMA HOHHOTO
oOmeHa. Mbuia, CyIHOCTh MOIOLIETo JeicTBus. OTHOLIEHHE MbLIa K )KECTKOH BOJE.
*Cunrernueckue moromue cpenctsa — CMC (aeTepreHTsl), uX MPeuMyIecTBa U HEAOCTaTKU. ™
Jemoncmpayuu
3HAKOMCTBO C (PU3NYECKUMU CBOWCTBAMHU BaKHEHIINX KapOOHOBBIX KUCIIOT.
OTHO1IEHNE pa3IMYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.
CpaBuenue pH BOJIHBIX PaCTBOPOB YKCYCHOM M COJISTHOM KHUCJIOT OJJMHAKOBOM MOJISPHOCTH.
[TorydeHnne NpUATHO MAXHYIIETO CIOKHOTO dPupa.
OTHolIIEHNE CTUBOYHOTO, MTOICOIHEYHOT0, MAIIIMHHOTO Macell ¥ MaprapruHa K OpoMHON
BOJIE U PACTBOPY IIEpMaHraHaTa KaJus.

IIpakTueckasi padora Ne/: «B3aumoielicTBUe yKCYCHOM KHCIIOTHI ¢ MeTajutamu. [lomyuenue
a¢upa yKCYCHON KUCIOTHI.

IIpakTnuyeckasi padora Ne8: «llomydyeHne CI0KHBIX AIPUPOB. OMBUICHHUE KUPa»

1.10. Y2neeoowt

ITonsaTue 06 yraesogax. Knaccuduxanus yriesogos. MoHo-, Tu- U noyicaxapusl,
IIPEICTaBUTENN KayKJOU IPYyMIIbI YIJIEBOJAOB. bronoruueckas poib yrieBoJ0B, UX 3HAYCHHUE
B )KM3HU YE€JIOBEKA U 0OILECTBA.
Momnocaxapuabl. CTpoeHue 1 onTuyeckas n3oMepusi MoHocaxapu10B. VX kinaccupukanus no
YHCITy aTOMOB YTJIEpO/a U MPUPo/Ie KapOoHWIbHOH Tpymibl. @opmyiel umiepa u Xeyopcea ist
n300pakeHusI MOJIEKYJl MOHOcaxapu10B. OTHeceHne MoHocaxapuioB k D- u L-psay. Baxkneiimue
MPEJICTaBUTEIM MOHO3. [ JII0K03a, CTpOeHHUE €€ MOJICKYJIbl U U3NYecKue cBoricTBa. TayToMepus.
XUMHUYECKHEe CBOMCTBA INIFOKO3bI: PEaKIMH [0 albJIeTUIHON rpymie («cepedpssHOro 3epKaiay,
OKHCJIEHUE a30THON KUCJIOTOM, TMIpUpoBaHue). Peakiiuy riiroko3bl KAK MHOTOATOMHOI'O CIIUPTA:
B3aUMOJIEHCTBHE TITIOKO3bI ¢ ruapokcuioM Meau (II) mpu komMHaTHOM TemnepaType U HarpeBaHUH.
Pasnuunble THIBI OpokeHUs (CIUPTOBOE, MOJIOYHOKUCIHOE). ['moko3a B npupoze. buonoruueckas
POJIb ¥ IPUMEHEHUE ITI0K03bl. PPYyKTO3a Kak U30Mep IIH0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIBI U
XUMHAYECKHX CBOMCTB ITIOKO3BI B (hpyKTO3bl. DpYyKTO3a B MPUPOIE U €€ ONOIOTHIecKas poJib.
ITento3bl. Pubo3a u nezokcupndo3a kak npeacTaBUTENH aaba0oneHTo3. CTpoeHre MOJIEKYJI.
Mucaxapuabl. Ctpoenue qucaxapuaoB. Criocod cousieHeHus UKI0B. BoccranapnuBatoiue u
HEBOCCTAHABJIMBAIOIIME CBOWCTBA AUCAXAPHUIOB KaK CIEICTBHE couleHeHHs nukina. CTpoeHne u
XMMHUYECKHE CBOICTBA caxapo3bl. *TeXHOIOrnuecKre OCHOBBI TPOU3BOJICTBA
caxapo3bl.* JlakTo3a M MallbTO3a KaK U30MEPhI CaXxapo3bl.
osmcaxapuapl. O61iee cTpoeHue nonucaxapuoB. CTpoeHHe MOJIEKYIIbI KpaxMaia, aMuiio3a 1
amMuJIonekTuH. Pu3nyeckre CBONCTBA KpaxMaia, ero Hax0XJIeHHe B IPUpOe U Ouosiornyeckas
poab. ['nukoren. Xumuueckue cBoiicTBa kpaxmana. CTpOeHUE 3JIEMEHTAPHOTO 3BE€HA 1IEJUTOJIO3bI.
BnustHue cTpoeHus NoaMMepHOi ey Ha GU3NYecKrue U XMMUYECKHE CBOMCTBA 1IEUTIOIO3bI.
I'uponu3 1emnoa03sl, 00pa30BaHUE CIOKHBIX 3(PUPOB C HEOPraHUYECKUMH U OpPraHUYECKUMU
kuciotamu. [ToHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM Ielke, BUcko3e. HaxoxaeHue B
MIpUPO/IE€ U OUOIOTHYEcKas pojb 1eJUTt0103bl. CpaBHEHHE CBOMCTB KpaxMala U IeJITI0I03bI.
Hemoncmpayuu
OO0pa3s1bl YriIeBoI0B U U3 U3 HUX.
B3aumopeiicTBue riroko3bl ¢ PyKCHHCEPHUCTOM KUCIOTOM.
OTHo1eHue pacTBOpOB caxapo3bl U MaibTo3bl K Cu(OH), npu HarpeBaHuu.
O3HakoMJIeHHE ¢ (PU3UYECKUMHU CBOMCTBAMM Kpaxmalia U 1eJUTF0JI03bI.
HaOyxaHue 1euo1036l 1 KpaxMaiia B BOJE.

Komrexuust BOJIOKOH.
IIpakTnyeckas padora Ne9: «XuMuueckue CBONCTBA YIIIEBOAOB (peakIus «cepeOpsiHOro
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3epKaJia» TIIIOKO3bI, B3auMoieicTBre ¢ ruapokcuaom meau (1), meficTBue aMMuadHoro pacteopa
oKcHJa cepedpa Ha caxaposy, H0/1a Ha KpaxMai)y.

1.11. Amuner, anunoxuciomst, denKu

Kanaccndpuranus u usomepusi amuHoB. [lonstue o6 amuuax. [lepBudnbie, BTOpUYHbBIC
U TpeTudHble aMuHbl. Kitaccudukamys aMMHOB TI0 TUITY YTIICBOJIOPOJIHOTO paguKaa u
YHCITy aMUHOTPYIII B MoJieKyJie. ['oMonoruyeckue psjibl NpeAeabHbIX alu(aTuyecKux u
apOMaTUYECKUX aMUHOB, U30MEPHUsI © HOMEHKJIATYpa.
XHuMHYeCKHe CBOMCTBA AMMHOB. AMUHBI KaK OPraHMYECKUE OCHOBAHMS, UX CPABHEHHUE C
aMMHUAKOM U JIPYTUMHU HEOPraHWYECKUMH OCHOBaHUSIMU. CpaBHEHHE XUMUYECKUX CBOMCTB
anudaTuyeckux U apoMaTUYeckux aMuHoB. OOpa3oBaHue aMUA0B. AHUIMHOBBIE KPACUTEH.
*TloHsiTHE O CHHTETUYECKHUX BOJOKHAX. [loTMaMuIpl U MoauaMuHble CHHTETUYECKHUE BOJIOKHA. ™
IIpumeHenne u mosryyenune aMmuHoB. [lonydaenne amuHoB. Paboter H. H. 3ununa.
AMUHOKUCIOTHI. [IoHsATHE 00 aMHHOKHCTIOTAX, UX Kiaccudukamnus u crpoeHue. Onruueckas
n30Mepus 0-aMUHOKHCIIOT. HoMeHknaTypa aMuHOKUCIOT. /[[BOMCTBEHHOCTh KMCIIOTHO-OCHOBHBIX
CBOWCTB aMHUHOKHCIIOT U €€ NPUYMHbI. bunoiisspabie noHbl. Peakunu konaeHcanuu. [lentuanas
CBs3b. *CHHTETHYECKHE BOJIOKHA: KallPOH, YHAHT.™
Knaccudukanus BonokoH. [TonydeHre aMUHOKHUCIIOT, UX MIPUMEHEHUE W OMOJIOTHICCKas
GbyHKIHS.
Beaku. benku kak npupoHbie moaumepsl. [lepBuunas, BTopudHasi, TPETUYHAS U YeTBEPTUYHAS
CTPYKTYpHI OenkoB. OuOpUILIApHBIC U TI00YIspHBIE OETKU. XUMUYECKHE CBOWCTBA OEIKOB:
ropeHue, AeHaTypanus, THAPOJIN3, KaYeCTBEHHbIE (IIBETHBIC) peakiuu. buonorunueckue GyHKIUNU
0enkoB, nx 3HaueHue. benku kak kommoHeHT nuiy. [Ipobaema 6eIKOBOro royioaHus U MyTH ee
perieHusl.
Hemoncmpayuu
B3anmoneiicTBre aHUIMHA U METUJIAMUHA C BOJIOW U KUCIIOTAMH.
OxkpaiuBaHye TKaHeH aHUWIMHOBBIMU KPACUTEIISIMU.
OO6napyxeHne QyHKIIMOHATBHBIX TPYIII B MOJICKYJIAX aMHUHOKHCIIOT.
Hevrpanu3zanus nienouyn aMMHOKHUCIIOTOM.
Heltpanuzanus KuciaoTsl aMUMHOKHCIOTOM.
PactBopenue u ocaxaeHne 6eIKoB.

IIpakTnueckas padora Nel0: « OGpa3oBanue cosiell aHWIMHA. bpoMHUpoBaHre aHWIIMHAY.

IIpakTnueckas padora Ne 11 «/lenarypanus Oenka. L[BeTHbIE peakiiuu OEIKOBY.

1.12. A30mcoodepicaujue zemepoyuknuyeckue coeounenusn. Hykneunogule kuciomul.

HyxkJienHoBbIe KMCI0TBI. HyKII€MHOBBIE KUCIOTHI KaK IPUPOAHBIE TOIMMepbl. HykieoTuael,
ux ctpoenue, npumepbl. AT® u AJI®, ux B3auMoripeBpaiieHue 1 pojb 3TOro MpoIecca B IPUPOIE.
[Tonstue IHK u PHK. Crpoenue JIHK, ee nepsuunas u BTopuuHas ctpykrypa. Paboter @.Kpuka u
J1.Yotcona. KommieMeHTapHOCTh a30TUCTHIX ocHOBaHMi. Pemnmukanusa JIHK. Ocobennoctu
crpoenusi PHK. Tunst PHK u nx 6uonornueckue ¢pynkuuu. [lonstiue o TpondHoM Kojie (KOI0HE).
buocunTtes 6enka B xKuBOM KieTke. [ 'eHHas uHxeHepus u OuorexHonorus. TpaHcrenHsie Gopmbl
pacTeHui U KUBOTHBIX.
Jemoncmpayuu
Mopaenn MONEKyJI BAKHEUIIUX TeTEPOLUKIIOB.
Komneknus rerepoluKINYecKuX COEUHEHUN.
Mogaens Mmonekynsl JIHK, nemoHcTpaius npuHIMna KOMIJIEMEHTAPHOCTH a30TUCTBIX OCHOBAHMIA.
OO6pa3ibl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM PaCTEHUI U JKUBOTHBIX.
JlexapcTBa u mipemapaTsl, H3rOTOBJICHHBIE METOIaMU T€HHOW MH)KEHEPUH U OMOTEXHOIOTHH.

1.13. Buonozuuecku akmueHnbvle cOeOUHEHUSA
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®epMmenThl. [ToHaTHE 0 PepMeHTaX KaK O OMOIOTHUECKUX KaTalnu3aTopax OeIKOBON MPUPOIBI.
OCOOEHHOCTH CTPOEHUS U CBOWCTB B CPAaBHEHUHU C HEOPTaHUYECKUMHU KaTaTu3aTOPaMHU.
*Knaccuduxanms pepmenToB. OCOOEHHOCTH CTPOSHUS U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTH U
3¢ GEKTUBHOCTD. 3aBUCUMOCTh AKTUBHOCTH (DepMEHTOB 0T Temreparypsl U pH cpenpl.* 3Hauenne
(GbepMeHTOB B OMOJIOTUN U IPUMEHEHHE B IPOMBIIUIEHHOCTH.

Buramunsl. [Tonstue o Butamunax. Mx knaccugukanus u o6osnauenue. Hopma norpe6ienus
BUTaMMHOB. BogopactBopumsle (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxupopactBopumble
(na npumepe ButamuHoB A, D u E). ABUTaMUHO3bI, TUIIEPBUTAMUHO3bI M TUIIOBUTAMHHO3BI, UX
npopUIaKTUKA.

T'opmonsl. [ToHsTHE 0 TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX, BHITOIHSIOMINX
SHJIOKPUHHYIO PETYJISIHIO )KU3HEACATEIbHOCTH oprann3mMoB. Knaccupukarus

TOPMOHOB: CTEPOU/IbI, IPOU3BOJHBIE AMUHOKHCIIOT, OJUIENTUAHBIE U OEIKOBBIE TOPMOHBI.
OtnenbHbIe IPEICTaBUTEINN: 3CTPATUOI, TECTOCTEPOH, UHCYJINH, alpEHAJIMH.

JlexkapcrBa. [loHATHE O JIekapcTBax Kak XUMHOTepaneBTUYeCKHX npenapaTax. Kparkue
UCTOPUYECKHE CBEICHHUS O BOSHUKHOBEHUH U Pa3BUTUU XUMHOTEpAny. I'pyniibl 1eKapCTB:
cynbhamMuapl (CTPENTONN ), AHTAOMOTHUKH (ICHUIMIIJINH ), aHTUITMPETUKH (aCTTUPHH),
aHAJTeTUKH (aHAIBIHH). MeXaHu3M JeHCTBHUS HEKOTOPHIX JIEKAPCTBEHHBIX IPENapaTos,
CTPOEHHE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB Ha OCHOBE aHAJIN3a XUMHUYECKOI'O CTPOEHHUSI.
AHTHOMOTHUKH, UX KJIaCCH(HKAINS IO CTPOCHUIO, TUITY U CIIEKTPY AeicTBUs. be3sonacHble
CTIOCOOBI IPUMEHEHHS, JIEKAPCTBEHHBIE ()OPMBEI.
Hemoncmpauyuu

CpaBHenue ckopocTH pasznoxxenust HoO; non aeiictBueM hepMeHTa Katanasbl 1 HEOPraHUYECKUX
katanmzaTopoB: KI, FeCls, MnO,.

OO0pa31bl BATAMUHHBIX [IPENIApaTOB.

[TonuBUTaMHUHBI.

Crnaiinpl pororpaduil )KUBOTHBIX C pa3IUYHBIMU (POPMaMU ABUTAMUHO30B.

Cnaiinpl ¢ n300paskeHuEM CTPYKTYPHBIX OpMYI 3CTpainoiia, TECTOCTEPOHA, apEeHaINHA.
BsaumopeiictBue anpenanuna ¢ pactsopom FeCls.

Craiigsl ¢ popMmynaMu aMuza Cyiab(haHUIOBON KUCIOTHI, AUTUAPOodoIneBoil 1 runpodonueBoi
KHCJIOT, OCH3WINECHULIWTNHA, TeTPAllUKINHA, AaclUpHHA.

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

Oo6Hapyxenue suramuHa C B I0JJ0UHOM COKE».

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

CoctaB BemecrBa. XuMmuueckue dyeMeHThl. CHOCOObI CYIIECTBOBAHHS XHUMHUYECKUX
AJIEMEHTOB: aTOMBI, MPOCTHIC M CIIOKHBIC BEIIECTBA. BelecTBa MOCTOSHHOTO U IMEPEMEHHOTO
cocTaBa. 3aKOH TOCTOSIHCTBA COCTaBa BEIICCTB. BelecTBa MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHSI.

N3mepenne BemecTBa. Macca aTOMOB ¥ MOJICKYJI. ATOMHasi eiMHUIA MacChl. OTHOCUTEIbHbBIE
aTOMHasgd MW MOJICKYJIdpHasd MacCChbl. KomnuectBo BCIIECTBA W CAWMHUIBLI €ro M3MCPCHUA: MOIJIb,
MMOJIb, KMOJIb. Hucimo ABoraapo. MossipHasi Macca.
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*ArperaTHble COCTOSIHMSI BellleCTBAa: TBEPAOC (KPUCTALIMYECKOE M aMOpGHOE), KUAKOE U
razoo0pasHoe. *
3akoH ABorajpo u ero cieacTBusi. MoJsipHBI 00bEM BEIIECTB B ra3000pa3HOM COCTOSIHHH.
OObenHeHHBIH ra30BbIi 3aK0H U ypaBHeHHe MenneneeBa—Kaneiipona.

*CMmecHn BemecTB. Pa3nuuus MexXIy cCMECSIMU M XMMHUYECKHMHU COeIUHEHHsIMH. MaccoBas u
00bEeMHas J10JI1 KOMIIOHEHTOB CMecH. *
*M3ydyeHre MeTOJI0B OYMCTKH BelllecTBa (MepeKpucTain3anus, GuibTpoBaHUE» *
Hemoncmpayuu
OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH cOXpaHEeHHs Macchl. HekoTophle BemiecTBa B KOJIMYECTBE 1 MOJIb.
HaGop moneneit aroMoB 1 MoJieKyl. Moieb MOJIIPHOTO 00beMa ra3os.

IpakTuyeckasi padora Nel3: «PemieHne pacyeTHBIX 3a/1a4 10 OMPEACIICHUIO COCTaBa U
KOJINYECTBA BEILIECTBAY.

2.2. Cmpoenue amoma

ATOM - cJ102KHAA yacTuna. J[oka3arenbCTBa CIIOKHOCTH CTPOSHUS aTOMA: KaTOIHbIC U
PEHTICHOBCKUE JTy4uH, (HOTOIPPEKT, paIli0aKTUBHOCTD, JICKTpou3. [LnaHerapHas MoJielb aToMa
3D.Pezepdopna. Ctpoenue aroma o H.bopy. CoBpeMeHHbBIE TPEACTABICHUS O CTPOCHUH aTOMa.
KopryckyisipHO-BOJTHOBOH JTyaIi3M YaCTHIl MUKPOMHUpA.

CocTaB aTOMHOrO sApa — HYKJIOHBI: TPOTOHBI W HEUTPOHBL. M30TONMBI W HYKIUIHL.
YcToNIMBOCTH sIIEP.

DJIeKTpPOHHAsT 000J104Ka aTOMOB. [loHsATHE 00 3JICKTPOHHOW OpPOUTANH ¥ JIIEKTPOHHOM
obnake. KBaHTOBBIE uYHMcla: TJaBHOE, oOpOUTaIbHOE (MOOOYHOE), MAarHUTHOE W CIIMHOBOE.
PacnipeniesieHrie  37IEKTPOHOB 10 DHEPrETHYSCKHM YPOBHSIM, TIOJYyPOBHSM H OpOUTAISIM B
COOTBETCTBHHM C TPUHIMIIOM HAWUMEHBIICH SHepruw, npuHounoM [laymu u npaBwiom ['yHna.
DNEKTPOHHBIC KOH(UTYpAIIH AaTOMOB XUMHUYECKHX JJIEMEHTOB.

BanenTHbIe BO3MOKHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
DJIeKTPOHHAs KITaCCU(PHUKAIMSI XUMUYCCKUX dJIEMEHTOB: S-, P-, -, f-371eMeHTHI.

IIpakTnueckas padora Neld: «CocraBieHue 3EKTPOHHBIX U rpadudeckux (Gpopmyn aTomoB,
ONPEACIICHUE CTEIICHEN OKUCICHUS».

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

*OrkpbiTHe Ilepmoanmueckoro 3akona. Ilpeamocbulku: HakomiieHHE (HaKTOJIOTHYECKOTO
Matepuana, pabotel mnpeamectBeHHUKOB (M.B. [leGepeitnepa, A.D. Hlankyprya, JIx.A.
Heronennca, JIL}O. Meiiepa), cbe3n xumukoB B Kapncpys, numunoctHble kadectBa JI.M.
MenneneeBa. Otkpoitre JI.1. Menaeneessim [lepuoanueckoro 3akona.*

Ilepuonnyecknii 3aKkoH M cTpoeHue aroma. M3oromsl. COBpEMEHHOE MOHATHE XMMHUYECKOTO
anemenTa. CoBpeMmeHHas QopmynupoBka Ilepuoanueckoro 3akona. Ilepuoanueckas cucrema u
cTpoeHre aroma. PU3NYECKHIl CMBICI MOPSAAKOBOIO HOMEpPA 3JIEMEHTOB, HOMEPOB TIPYMIBI U
nepuoza. Ilepuonnueckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB: paJiiyca aTOMa; SHEPrUU MOHU3AIUY;
ANNEKTPOOTPULIATENBHOCTU. [IpUUMHBI M3MEHEHMS METaNIMYECKUX M HEMETAJNIMYECKUX CBOMCTB
SJIEMEHTOB B TpyINax M Mepuojax, B TOM dHcie OONBIIMX M CBEPXOOJbIIUX. 3HAYECHUE
[Tepnonnueckoro 3akoHa u Ilepuonnueckor cuctemMsl XUMHUYECKUX 3i1eMeHTOB J[.M. MeHneneeBa
JUIS pa3BUTUS HAyKU U MOHMMAHMSI XUMUYECKOW KapTHHBI MUDA.

JemoncTpanuu. Pasnuunble BapuaHThl TaOnumbl I[lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[.. Menaeneena.
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2.4. Cmpoenue seuwecmea

IlonsitHe 0 XHMHYECKOM CBSI3M. THUIIBI XMMHMYECKMX CBS3€H: KOBAJEHTHAas, HWOHHAs,
METAJUINYECKasl U BOJIOPOAHAS.

KoBajienTHasi xuMuueckasi cBsi3b. J[Ba MexaHu3ma oOpa3oBaHUsl ITOW CBSA3H: OOMEHHBIA U
JIOHOPHO-aKIENTOPHbIA. OCHOBHBIE MMapaMEeTPhl ATOTO THUMA CBS3H: JIJTMHA, POYHOCTh, YTOJ CBS3HU
WM BJICHTHBIN yrojl. OCHOBHBIE CBOMCTBA KOBAJICHTHOM CBSI3M: HACBIIIEHHOCTb, OJIIPU3YEMOCTh
U TPOYHOCTh. DIEKTPOOTPUIATEIILHOCTh W KiIacCU(UKAIMS KOBAJCHTHBIX CBSI3€H IO ITOMY
MIPU3HAKY: TOJIApPHAas M HENOJISIpHAs KOBAJIEHTHbIE CBA3U. [loNspHOCTH CBS3M M MOJSPHOCTH
MoJIeKynbl.  KpaTHOCTh KOBaJCHTHBIX CBs3ed M KiaccuuKamus WX IO 3TOMY IMPHU3HAKY:
OJIMHAPHBIE, IBOWHbIE, TPOHHBIE, IOJTYTOPHBIE.

*Tunel KPUCTAUIMYECKUX PEHIETOK Y BEIIECTB C JTUM THUIIOM CBSI3U: AaTOMHbIE U
MoJIeKyJsipHble. @U3NYECKUe CBOWCTBA BEIIECTB C ATUMH KPUCTANIMYECKUMU peleTKaMu. ™

HNonHas xuMH4YecKas CBA3b, KaK KpallHUW ClIy4ail KOBAJICHTHOM IOJSPHOU  CBA3M MexaHus3m
o0Opa3oBaHMsl MOHHOM cBsi3U. VIOHHBIE KPUCTAJUIMUECKHE PEIIETKU U CBOMCTBA BEIIECTB C TAKHUMHU
KPHUCTaJUIAMHU.

Mertannuyeckasi XuMH4ecKasi CBsI3b, KaKk 0COOBIA THIT XMMHUYECKON CBSI3H, CYIIECTBYIOIIUNA B
MeTa/ulax W ciutaBax. Ee oTinWuus M CXOJCTBO C KOBAICHTHOW W MOHHOM cCBsi3siMu. CBOMCTBa
METaJUIMYECKOU CBsA3U. MeTalmnyeckue KpUCTAINIMYECKUE PEUIETKA U CBOMCTBA BEILIECTB C TAKUMHU
KpHUCTaJUIAMHU.

Boaopoanas xumu4eckasi ¢Bsi3b. Mexanusm oOpazoBanus Takoil cBsizu. Ee kiaccudukanus:
MEXMOJICKYJISIPHAS U BHYTPUMOJIEKYJISIpHASI BOJAOPOIHbBIE CBSI3U. MOJIEKYIIPHBIE KPUCTAILUTUYECKHE
pemeTku s 3TOoro Ttumna cBs3u. Ddusmyeckne CBOWCTBA BELIECTB C BOJOPOJHOM CBSI3bIO.
buonorudeckas poiib BOJIOPOIHBIX CBSI3€H B OPTaHU3AIMH CTPYKTYP OMOIIOJIMMEPOB.

*KommiexkcoodpazoBanue. [loHsTHE O KOMIUIEKCHBIX coeauHeHusx. KoopauHammoHHoe
YUCJIO KOMILIEKcooOpa3zoBarena. BHyTpeHHsis m BHemHss cdepa komriuiekcoB. HomeHnknatypa
KOMIUIEKCHBIX coeinHeHui. Mx 3nauenue.™
JdemMoHcTpanuu. Mozaenn MOJNEKYJ pa3jIMdHOM apXWUTEKTypel.  Mojenu KpUCTaANIMYECKHUX
pPELIETOK Pa3IMYHOIO THUIIA.

IIpakTuyeckas padora Nel5: « KauecTBeHHbIE peakiiny Ha HOHBI Fe** u Fe**.

2.5. ITonumepot

Heopranuyeckue mosmmMepsbl. IloimMeps! — MpocTeie BelecTBa ¢ aTOMHOM KPUCTaJUIMYECKOU
pELIETKON: alJIOTPONHbIE BHUAOM3MEHEHUs yriepoaa (anMmas, rpadur, KapOuH, QymniaepeH —
B3aMMOCBSI3b THOpUAM3ALIMU OpOUTaNlell y aTOMOB yriepoja C MPOCTPAHCTBEHHBIM CTPOECHHUEM
AJUIOTPOMHBIX MOJIU(UKAIMIA); CeleH M TEeJUTyp LEeNOo4YeyHOro cTpoeHus. [lonmmepsl — cliokHbIE
BEIIECTBA C ATOMHOW KPUCTAJNIMYECKOW PEIIETKOM: KBapll, KpEMHE3eM (JIMOKCUIHbIE COETUHEHUS
KpeMHUs), KOpYHJ (OKCHJ] aFOMUHHUS) U aJTFOMOCHJIMKATHI (T10JIEBBIE IIMATHI, CIII0/1a, KAOJIMH).

*Munepansl U TopHble mopojsl. Cepa miuactuyeckas. MuHepalbHOE BOJOKHO — acOecT.
3HayeHHe HEOPraHMYEeCKHX MPUPOAHBIX MOJIUMEPOB B (POPMUPOBAHUM OJHOM W3 T€0JIOTMYECKUX
obosoyek 3emin — urochepsr.*

Oprannyeckne moauMmepsnl. CriocoObl UX MOTYYEHHUS: pEaKLUMU MOJUMEPU3ALNUA U PeaKuu
noyiukoHAeHcauuu. CTpPyKTYphl MOJMMEPOB: JIMHEWHbIE, Pa3BETBIECHHbIE M MPOCTPAHCTBEHHBIE.
CTpykTypupoBaHHe IOJIMMEPOB: BYJIKaHU3alUs KaydyKoB, AyOiieHHe O€JIKOB, OTBEpKICHHE
MIOJINKOHIEHCALIMOHHBIX MTOJIMMEPOB.

*Knaccugukanus mojauMepoB M0 pa3IuyHbIM IpU3HAKaM. *

JMemoncrpanun. Komneknuu miacTMace, KaydyKoB, BOJIOKOH, MHHEPAJIOB M TOPHBIX IOPOZ.
MuHepanbHOE BOJIOKHO — acOecT U u3aenus u3 nero. Moaenu monexyn 6enkos, JIHK, PHK.
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IIpakTuyeckasi padora Nel6: «Penienne skciepuMeHTATBHBIX 3371a4 Ha UICHTU(PUKAITUIO
IIACTMACC, BOJIOKOH (PacTBOPHUMOCTb, JJIEKTPOIIPOBOIUMOCTD, TOPIOYUECTh, OTHOIICHHE K
pacTBOpaM KHUCJIOT, MIEJI0YEH 1 OKHCITUTEIICH ).

2.6. lucnepchnuie cucmemol

IlonsiTHe 0 AucnepcHbIXx cucremax. Kimaccudukanus JUCHEPCHBIX CHUCTEM B 3aBUCHUMOCTH OT
arperaTHoOro COCTOSIHUS TUCIIEPCUOHHOW Cpelbl M JHUCIEPCHON (a3bl, a TaKkKe MO pa3Mepy UX
yactull. ['pyboaucrnepcHble CHUCTEMBI: SMYJIbCUU M CYCIEH3HH. TOHKOIMCIEPCHBIE CHCTEMBI:
KOJUIOUJIHBIE (30JIM U Te€lM) U UCTUHHBIE (MOJIEKYJSPHBIC, MOJEKYJISPHO-MOHHBIE U HOHHBIE).
Oddexr Tunnpansa. Koarynsaius B KOJUIOMIHBIX pacTBopax. CHHEPE3UC B TEIIAX.

3HaveHHe JUCIEPCHBIX CHCTEM B KUBOW U HEKUBOU MPUPOJIE U MPAKTUUECKON KU3HU YEJIOBEKA.
OMyIIbCUH W CYCIIEH3MM B CTPOUTENBbCTBE, MUIIEBOM H MEIUIMHCKOW MPOMBIIIJICHHOCTH,
KOCMETHKE.

*buonornueckre, MEAUIIMHCKUE U TEXHOJIOTHYECKHUE 307U, 3HaUCHHE Tejieil B OpraHu3aluu AKUBOM
MaTtepuu. buonornueckue, MUIIEBbIe, MEIUITMHCKUE, KOcMeThdeckue renu. CuHepesnc Kak (GakTop,
OTIPECTSIONUI CPOK TOJHOCTH MPOAYKIMH Ha OCHOBe reneid. CBepThIBaHHE KpPOBU Kak
OMOJIOTUYECKU CHHEPE3HC, eT0 3HaYeHHE. *

JeMoHcTpanuu. Buabl IucriepcHBIX CUCTEM M WX XapakTepHble Mpu3Haku. [Ipoxoxknenue syda
CBETa Yepe3 KOJUIOUTHBIC U UCTHHHBIE pacTBOPHI (3ddekt Tunmans).

2.7. Xumuueckue peakyuu

Knaccupukauuss XuMHYECKHX peakluil B OPraHUYeCKOW M  HEOPraHUYecKOil XUMMH.
[lonsiTue 0 xumMuueckou peakuuu. Peakuuu, uayime ¢ ©3SMEHEHUEM COCTAaBa BEUIECTB: 110 YHUCIY U
XapakTepy pearupyrlmx U 0O0pa3yloIIMXCs BEIIECTB (pa3JIOKEHUs, COCTUHEHHUS, 3aMEIICHUS,
o0MeHa); IO U3MEHEHHUIO CTENeHEeW OKHCIEHUS AJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE U
HE OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIMH); 1O TemioBoMy d3ddekry (9k30- u
HJOTEpMUYECKHE); 1O ¢aze (roMo- M TETEPOTCHHBIC); 110 HalpaBicHUIO (0OpaTHUMbIC H
HeoOpaTHMEBIE); TI0 HCIIOJIb30BAHHMIO KaTanm3aropa (KaTaUTUYCCKHE M HEKATATUTHYCCKHE); II0
MeXaHu3MYy (paauKaabHble, MOJEKYISIPHbIC U HOHHBIE).

BeposiTHOCTH NPOTEeKAaHMs XMMHYECKHUX peaKuuil. BHYTpeHHss DSHeprus, OSHTAJIBIINA.
TernoBoii 3 PexT xummuueckux peaknuii. TepMoxumuueckue ypaBHeHus. CTaHaapTHAS YHTAIBITUSL
peakuuii u obpazoBanusi BemiecTB. 3akoH ['. M. I'ecca m ero cnenctBusi. DHTponus. TeruioBoi
3¢ (HeKT XUMHUYECKHX peakiuii. TepMOXUMHUYECKUE YPaBHEHHUS.

Cropoctb xuMuueckux peaknuii. [lonstue o ckopoctu peakmuii. CKOpocTh TOMO- U
TeTEePOreHHOM peakiuu. DHEPrusl AKTUBALIUH.
@aKTOpbl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOW peakuuu. lIpupoma pearmpyronmx BeELIECTB.
Temmepatypa (3akon Bant-I'opda). Konmenrpamus. Karamuzatopel u kaTtanus: TOMO- U
TeTEPOreHHBIN, NX MeXaHU3Mbl. DEPMEHTHI, UX CPAaBHEHHE C HEOPTAHMYECKUMHU KaTaIu3aTopamu.
3aBUCHUMOCTb CKOPOCTH PEAKIINI OT MOBEPXHOCTU COMPUKOCHOBEHUS PEATNPYIOIINX BEILIECTB.
O0paTuMOCTh XMMHYECKHX peakumid. XumMuuyeckoe paBHoBecue. [loHATHE O XMMHYECKOM
paBHOBecUH. PaBHOBECHBIE KOHUEHTpaluu. [[MHAaMUYHOCT XMMUYECKOTO paBHOBecUsl. DaKTOpHI,
BIUSIONIME HA CMEIICHHE pPAaBHOBECHUS: KOHIIGHTpAlMs, AaBlieHue, TemmepaTypa (mpunuumn Jle
[IaTenke).

Jemoncrpauuu. Peakiuy, uaymme ¢ o0pa3oBaHHEM 0CaJIKa, ra3a U BOJIbl; CBOICTBAa METAJIIOB,
OKHCJICHUE aJIbJIETU/IA B KHCIIOTY ¥ CIUPTA B aJIbJieru. Peakunn ropeHus, 3aMenieHus,
COeIMHEHUs, 0OMEeHa; peaKkIK YHI0TEPMHUECKUE HA IPUMEPE PEaKIH Pa3JI0KEHUS.
B3anMozeicTBre IMHKA C pacTBOpPaMU COJITHOM M CEPHOW KUCIJIOT IIPH pa3HbIX TEMIEpaTypax,
Pa3HBIX KOHUEHTPALUAX COISTHOM KUCIIOTHI; PA3JI0KEHUE MTEPOKCUIA KUCIOPOAa
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¢ momoInsto okcuaa mapranina (IV), karamassl CBIpOro Msca U ChIporo Kaptoders.
3aBUCHMOCTD CTETICHH AJIEKTPOIMTUIECKON JUCCOIUAIINN YKCYCHON KUCTIOTHI OT pa30aBieHUs.
IpakTuyeckasi padora Nel7: «Peakuuu, naymue ¢ o0pa3oBaHHEM OCajKa, ra3a v BOJIbI»

2.8. Pacmeopul

ITonsaitue o pacrBopax. @Pu3MKO-XMMHMYECKas IPUPOJA PACTBOPEHUS M  PAcTBOPOB.
B3aumMoneiicTBre pacTBOpUTENS U pacTBOPEHHOTO BemiecTBa. PactBopuMocTts BemecTB. CriocoObl
BBIPQ)KEHUSI KOHLEHTPALMM PACTBOPOB: MAaccoBas J0JI1 PACTBOPEHHOI'O BeleCTBA (IMPOLIEHTHAA),
MOJISIpHASL.

Teopusi 3JIeKTPOTUTHYECKOM JUCCOnMAUK. MexaHu3M AUCCOLMALMK BEIECTB C pa3IuYHbIMU
TUIIAMU XUMUYECKUX CBSI3EH.

*Bkiag pycCKHX y4YeHBIX B pa3BUTHE INPEACTaBICHUH 00 3JEKTPOJUTHYECKON TUCCOLMALIUU.
OCHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOTUTHUECKON AUCCOLUAIIH. *

CreneHp 3JEKTPOJUTHYECKON auccolranuu U (akropbl ee 3aBUCMMOCTH. CHIIBHBIE U CpEIHHE
anekTposutThl. Jlucconumanus BoAbl. Bonmopoauslii mokaszatenb. Cpela BOJIHBIX pPacTBOPOB
3JIEKTPOIUTOB. Peakiiun oOMeHa B BOAHBIX PACTBOpaX 3JIEKTPOJIUTOB.

I'uaposm3 kak oOMeHHBIN nporiecc. HeoOpaTuMelii rHIpOIN3 OpraHMYECKX U HEOPTaHMYECKUX
COECUHEHUI U €ro 3HaYCHHUE B IPAKTUYECKON JEATEIILHOCTH YEJIOBEKA.

OO6patumslii ruapoaus coneil. Ctynenvarsiii ruaponus. [Ipaktnyeckoe NpuMeHEHHE THIPOIIN3a.

['maponu3 opraHnyeckux BelecTB (OeKOB, )KUPOB, YIIIEBOI0B, MOIMHYKIE0THA0B, AT®) u ero
Ouosiornyeckoe U mpakTuyeckoe 3HaueHne. OMpuIeHue KupoB. Peakuus srepuduxanuu.
Hemoncmpauyuu
CpaBHeHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB AIEKTPOJUTOB. CMEIIEHNE PaBHOBECUS AUCCOLUAIIU
cyabbIX KUCIO0T. MHAMKATOPBI U U3MEHEHUE X OKPAacKH B pasHbIX cpefax. [ uaponaus kapOoHATOB,
Cyab(paTOB U CHIIMKATOB ILIEJIOYHBIX METANIOB; HUTpaToB cBUHLA (II) min nuHka, Xxaopuaa
aMMOHHS.

IIpakTnyeckas padora Nel8: «IIpuroroBieHne paCTBOPOB PA3ITUYHBIX BUIOB KOHIIEHTPAIHI.
IIpakTuyeckasi padora Nel9: «['uaponus cosield pa3IudHOrO THITAY.

2.9. OKucnumenvno-6occmanogumesbHole peaxkuuu. 3flel<mpoxumultec1<ue npoueccasl

OKHCINTE/BHO-BOCCTAHOBUTE/IbHBIC peakuuu. CreneHb oOkucieHus. BoccranoBurenn u
okuciaurenu. OKHCIEHME M BOCCTAHOBJIIEHME. BakHeHIIMe OKUCINUTENIM M BOCCTAHOBUTEIM.
BoccranoBuTenpHbIE  CBOMCTBA  METAJIOB —  HOPOCTBIX  BemiecTB.  OKUCIWTENBHBIE H
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJNIOB — IPOCTHIX BelleCcTB. BoccTaHOBHUTENbHBIE CBOWCTBA
BEIIECTB, OOPa30BaHHBIX »JJIEMEHTaMH B HHU3LIEH (OTpULATEIBHOM) CTENEHH OKHCIICHHUS.
OxucnauTenbHble CBOMCTBA BEIIECTB, O0Opa30BaHHBIX 3JEMEHTaMU B BbICHIEH (ITOJIOXKUTEIHHOMN)
cTerneHu OKucieHus. OKHMCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOWCTBA BEIECTB, 0OPa30BaHHBIX
AJIEMEHTaMU B IPOMEXKYTOUHBIX CTETICHSX OKHCIEHUSI.

MeTonpl  COCTaBIEHUS ypaBHEHUH  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakuui. Mertog
ANEKTpOHHOro OanaHca. BiusHue cpenpl Ha NPOTEKaHUWE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

XuMHu4YecKHe MCTOYHMKH TOKA. DJIEKTPOIHbIE TOTEHIIUAIBI.

Psn cTanapTHBIX EKTPOAHBIX MOTEHIIUATIOB (AJIEKTPOXUMUYECKUH psiJl HAPSYKEHU METaIOB).

*TasibBaHUYECKUE 3JIEMEHTHI U PUHIMITBI X PabOThL. ™

*JJIeKTPOJIN3 PACIUIABOB M BOJHBIX PAacTBOPOB 3JEKTpoauToB. [Ipomecchl, mpoucxonsimue Ha
KaTo/€ M aHOJ€. YpPaBHEHUS JJIEKTPOXMMHUYECKUX IMPOLECCOB. DJIEKTPOIN3 BOJHBIX PacCTBOPOB C
WHEPTHBIMHU 3JIEKTPOAaMH. DJEKTPOJIU3 BOJHBIX PAaCTBOPOB C PACTBOPUMBIMU AIIEKTPOJIAMHU.
[IpakTHyeckoe MpUMEHEHHUE IEKTPoIu3a. ™
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JdeMoHcTpanun. BoccraHoBieHHE AMXpoMaTra Kajlds ATWIOBBIM CHUPTOM. OKHCIUTEIIBHBIC
CBOMCTBAa a30THOM KHUCJIOTHL. OKHCINTENbHBIE CBOMCTBA OUXpoMara Kanus. BzaumonelicTBue
a30THOM KUCJOT ¢ Mebl0. OKUCIUTENIBHBIE CBOMCTBA IEPMaHIaHaTa KalKsl B Pa3JIU4HbIX CPElax.
IIpakTnueckas padora Ne20: «CocrtaBieHHE YpPaBHEHHM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii».

2.10. Knaccugpuxayua eewiecme. Ilpocmuie gewgecmea

Kaaccndukannsa Heopranmveckux BemectTB. [Ipocteie u cioxHble BemecTBa. OKCHIbI, X
kinaccupukanua. ['mapokcuasl (OCHOBaHUS, KHCIOPOJACOAEpKAIUE KHUCIOThL, amgpoTepHbIe
ruapokcuabl). Kucnorsl, ux kinaccugukamus. OcHoBanus, ux kinaccupukanus. Conu cpeaHue,
KHCJIbIE, OCHOBHBIE U KOMIUJIEKCHBIE.

Metaasl. [lonoxenne meraiioB B Ilepuoandeckoit cucremMe U OCOOCHHOCTH CTPOCHHUS MX
atomoB. [IpocTble BemiecTBa — METaUIbl: CTPOEHHWE KPUCTAUIOB M METAJUIMYECKas XUMHUYECKas
cBsi3b. OOmme (Qu3MUecKue CBOWCTBA METANIOB M HMX BOCCTAaHOBHTENIBHBIE CBOMCTBA:
B3aMMO/ICIICTBUE ¢ HeMeTaIaMH (KUCIIOPOAOM, TajJoreHaMH, Cepoi, a30TOM, BOJIOPOAOM), BOJIOM,
KHMCIIOTAaMH, pPacTBOpPaMHU COJIEM, OpPraHMYECKUMH BEIECTBaMHU (CHUPTAMH, TajoreHaJIKaHAMH,
dbeHonoM, KuciaoTaMu), co meaoyamMu. OKCHUIIBI U TUAPOKCUIBI METAJUIOB. 3aBUCUMOCTb CBOMCTB
3TUX COEIUHEHUI OT CTENEHEW OKHUCIIEHUS METaJJIOB. 3HAUE€HUE METAJUIOB B MPHUPOJAE U KU3HU
OpraHu3MOB.

Koppo3usi meramioB. I[lonstue koppo3un. XuMHYECKass KOpPPO3US. IJIEKTPOXMMUUYECKAs
Koppo3us. CriocoObl 3alUTHl METAJIOB OT KOPPO3HUHU.

*OQ0mue cnocoObl MOJy4eHHs MeTala10B. MeTtamwiel B mpupoje. MeTamnyprust U €€ BUJbL:
MUPO-, TUAPO- U SJIEKTPOMETAILTYPrusi. DJIEKTPOJIU3 PACILUIABOB U PACTBOPOB COCUHEHUN METAJIIOB
U €r0 MPaKTUYECKOE 3HaUeHue.*

Hemeramasl. [lonoxeHne HEMETaUIOB B EPUOAMUECKON CUCTEME, OCOOCHHOCTH CTPOCHUS HX
aTOMOB. DJIEKTPOOTPHULATEIbHOCTb.

bnaropoanbie raszpl. DJIEKTPOHHOE CTPOCHHME aTOMOB OJIATOPOJHBIX T'a30B U OCOOEHHOCTH HX
XUMHUYECKUX U (PU3NUECKUX CBOMCTB.

HeMmeramnbl — mpocTeie BeliecTBa. ATOMHOE M MOJIEKYJSIPHOE HX CTpOEHHUE. AJUIOTPOIHSA.
XHUMHUYeCcKHe cBOMcTBa HeMmeTaiuioB. OKHCIUTEIbHBIE CBOMCTBA: B3aUMOJEHCTBHE C MeETalLIaMH,
BOJOPOJAOM, MEHEE  3JIEKTPOOTPULATEIbHBIMU  HEMETANIaMHU, HEKOTOPBIMU  CIIOKHBIMU
BellecTBaMu. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAJUIOB B PEAKIMIX C (PTOPOM, KUCIOPOAOM,
CJIO)KHBIMU BEIIECTBAMU-OKUCIUTEISIMU (a30THOM U CEPHOM KUCIOTaMH H Jp.).
demoncTpauuu. OOpa3ipl mpencTaBUTENed KIacCOB — BEmIeCTB. Mojaenu KpUCTALTUYECKUX
pemeTok  MeTayuioB.  Kosnmeknuss MeTalmioB ¢ pa3HbIMH  (U3MYECKHMH  CBOMCTBAMHU.
B3aumopeiicTBue aUTHsI, HATPUs, MarHUs U >KeJie3a ¢ KUCIOPOJIOM; LIEIOUHBIX METAJUIOB C BOJOH,
cMpTaMHu, (PEeHOJIOM; IIMHKAa C pacTBOpaMH COJSTHOM M CEpHOM KHCIOT; JKelle3a ¢ pacTBOPOM
MEJHOTO KyIopoca. 3amuTa METauloB OT KOPpPO3UHU: OOpasibl «HEpKABEEK», 3aIIUTHBIX
HNOKPBITUH. MoJenu KpucTaJuInYecKUX pemIeToK noja, aamasa, rpapura.

IpakTuyeckas padora Ne2l: «B3zaumoelicTBHue COJIEH C MEeTalIaMI»

2.11. Ocnosnbie Knaccol Heop2aHUYeCKUX U OPAHUYECKUX COCOUHEHUT

Boaopoanbie coequHeHuss HeMeTaJI0B. [lonyyenne amMuaka v Xxj0poBojopoa . Duzndeckue
cBoiicTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxkcuabl W aHTHAPHABLI KapOOHOBBLIX KHUCIOT. Hecomeobpasyromue u coneodpasyronme
okcuael. KuciotHeie okcumbl, ux cBoiicTBa. OCHOBHBIE OKCHIIBI, UX CBOWCTBA. AMQOTEpHBIC
OKCHJIbI, UX CBOMCTBA. 3aBUCUMOCTH CBOMCTB OKCHJIOB METAJIJIOB OT CTEIIEHH OKHCJICHHUS.

Kuciaorsl opranndeckue U Heopranuyeckue. KHciioTel B CBET€ TEOPUU  DIIEKTPOJIUTHYECKON
nucconuanui. KucrnoTsl B cBeTe MpoTOIUTHUECKON Teopuu. Kiaccudukanus opraHMYeCKHX MU
HEOpraHuyecknx Kuciuor. OOmme CBOWCTBA KHCIOT: B3aWUMOJICHCTBUE OpPTaHUYECKUX W
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HEOPraHMYECKUX KHUCIIOT C METaUIaMU, OCHOBHBIMHU U aM(QOTEPHBIMU OKCHJIAMU U THAPOKCHIAMU,
C consiMH, 00pa3oBaHue CIOXKHBIX 3PupoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEpHON H
a30THOM KHUCJIOT.

OcHoBaHMsl oOpraHmyecKkue W Heopranuveckme. OCHOBaHHMS B CBE€T€ TEOpPUU
JNEKTPOJUTUYECKOM  nuccoumanud. OCHOBaHUST B CBETE  MPOTOJUTUYECKOHM  TEOPHH.
Krnaccudukanus opraHu4eckiuxX U HEOPraHUIECKIX OCHOBaHHMNA. XUMUYECKUE CBOMCTBA MIEIOYCH U
HEPAacTBOPUMBIX OCHOBaHM. CBONCTBA OECKUCIOPOIHBIX OCHOBAHUN: aMMHaKa U aMUHOB.

AM@oTepHble OpraHUYecKHe U HeOpraHuveckue coequHeHHsi. AMDOTEpHBIE OCHOBaHUS B
CBETE MPOTOJUTHYECKON Teopruu. AM(OTEPHOCTh OKCHIOB U TUAPOKCUIOB MEPEXOTHBIX METAIJIOB!
B3aUMOJCUCTBUE C KUCIOTAMH U ILEIOYAMH.

Comu. Kiaccudpukanmmss u XumMudeckue cBoicTBa cojied. OCOOEHHOCTH CBOWMCTB CoOJiei
OPraHMYeCKUX U HEOPraHUYECKUX KUCIIOT.

I'eneTnueckasi CBfA3b MeEKAY KJIACCAMH OPraHMYeCKHX M HEOPraHMYeCKHUX COeJIMHEeHHId.
[ToHsiITHE O TEHETHYECKOM CBS3M M TE€HETHUYECKUX psaX B HEOPraHMYECKOW W OpPraHUYECKON
xumuu. ['eHeTmyeckue psAapl U T€HETHYECKas CBA3b B OPraHMYECKOM XMMHMHM. ENMHCTBO Mupa
BEILIECTB.

Hemoncmpauyuu

Konnekuun KMCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHOB, IEMOHCTPAIIUS UX CBOMCTB.
B3anMoeiicTBre KOHIIEHTPUPOBAHHBIX a30THOM M CEpPHOM KUCJIOT, a TaK)Ke pa30aBIeHHON a30THOM
KHMCJIOTBI C MEJIbI0. B3anmogencTsre pacTBOpa ruIpOKCUIA HATPHSI C KUCIIOTHBIMU OKCHJIaMU,
ampOoTepHBIMU THAPOKCHIaMU (TUIPOKCHUIOM LIMHKA). B3auMopeiicTBue amMuaka ¢
XJIOPOBOJIOPOJIOM U BOJIOM.

* OCyIlEeCTBICHUE MTEPEXO/IOB:
Ca — Ca0 — Ca3(POg); — Ca(OH),

P> P205 —> H3PO4
Cu — CuO —» CuSO4 — Cu(OH); —» CuO — Cu
C2H5OH — CyH4 —» CoH4Brs *

IpakTnyeckas padora Ne22: «[lonyuenue ammuaka, CO,, IX CBOHCTBa».

2.12. Xumus snemenmos
S-DIIEMEHTBI.

*Bomopoa. [[BoiicTBeHHOe TmojoXkeHHe Boaopona B Ilepuoamueckoit cucreme. HM3oTombl
Bogopoja. Tsokenmas Bojga. OKHMCIMTENBHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA BOAOPOAA, €r0
noJiyueHue 1 npuMmeHenue. Poib Bogopoia B )KMBOW U HEXKUBOM IpUpoje.™

*Bopa. Ponb BOJBI Kak cperooOpa3ylollero BeIIecTBa KIETKH. OKOJOTMYECKHE aCIHeKTh
BOJIONIOJIb30BaHMs. *

JaemeHThl |A-rpynnsel. lenouynsie metamibl. OOmias XapakTepUCTHKa IENIOYHBIX METAIIJIOB
Ha OCHOBaHUHM ToyiokeHHs B Ilepmommueckoit cucreme snementoB .M. MenneneeBa u crpoeHus
atoMoB. [lomydenue, ¢usmveckre M XHUMHUYECKHE CBOWCTBA IIEIOYHBIX MeETaIoB. KaTnoHbI
IIEJIOYHBIX METAVIOB KaK BaKHEWIIas XUMHUeckas popma X CyIeCTBOBaHUS, PETYISTUBHAS POJIb
KaTUOHOB Kallusl W HaTpus B JKUBOW kieTke. [IpuponHble COENMHEHMs] HATpUS W Kalus, HMX
3Ha4YCHHUE.

JuemenThl |IA-rpynnbl. O0mas xapakTepucTHKa MIETOYHO3EMENbHBIX METANIOB U MarHusi Ha
ocHOBaHMM TosokeHus: B Ilepuomnueckoit cucreme snementoB [[.M. MenaeneeBa U cTpoeHUs
aToMoB. Kanbmwii, ero nonyuenue, u3ndeckue 1 XUMUIECKHE CBOMCTBA. BaxkHeliiue coeIMHeHMs
KaJIbIIMSl, MX 3HAUCHUE U TpuMeHeHne. Kanbiuii B mpupoie, ero Ouosorndeckas pob.

p-DJEMEHTBL.

AsnroMuHMi. XapakTepuCTHKa ATIOMUHHS Ha OCHOBAaHMM NoyiokeHus B  [lepmoamdeckoit
cucreme riemeHToB [I.M1.MenneneeBa u crpoerus aroma. [lonydenue, pusndeckue U XUMHYECKHUE
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CBOMCTBA aqlOMUHUSA. BakxHelne COeMHEHNS AIIOMHAHHUSA, UX CBOMCTBA, 3HAYCHHUE U IPUMCHEHHUE.
IIpupoaHble cCOEAMHEHNS ATIOMUHUS.

uemenThl IVA-rpynnel. Yriaepon u kpemHmii. OO0mias xapakTepUCTHKa Ha OCHOBAaHUU HMX
MOJIOKEHUSA B Ilepmomgmueckoir cucreme [[.M. MenneneeBa u crpoeHus aroma. IIpocrteie
BEIIEeCTBA, OOpa30BaHHbIE ATHUMM 3JIEMEHTaMH. YriepoJ u ero amwiorponus. CBoiicTBa
AUIOTPONHBIX MOIU(HUKAIMNA yriiepoAa, UX 3Ha4eHHWe W npuMeHeHne. OKCHIbI U TUIPOKCHJIBI
yriepoAa M KpEeMHHUs, MX XUMHUYECKHe cBOMCTBA. COJM YrOJIbHOW M KPEMHHUEBBIX KHCIOT, MX
3HAYEHHUE U IPUMEHEHHUE.

* CunukartHas npoMblUIeHHOCTh [Ipuponoo0pasyromias poib yriaepoja Ui )KUBOM M KpEMHHUs
— 17151 HE)KUBOW IIPUPOJIBL. ™

*Tanorenbl. OOm@as XapakTepUCTHKA TajJlOTCHOB HAa OCHOBAaHMM MX IIOJIOXKEHUS B
IIepuonnueckoi cucreme snemenToB J[.M1.MeHeneeBa u CTpOCHHs aTOMOB. 1'aJlOreHbI — MPOCTHIE
BELIECTBA: CTPOCHUE MOJIEKYJI, XUMUYECKHE CBOMCTBA, IOJyYCHHE M NpUMEHEHHe. Baxuenmue
COECMHEHUS] TaJIOT€HOB, HUX CBOICTBa, 3HAaYeHME U IpUMEHEHHE. [‘ajloreHbpl B HpUpOJE.
buonoruyeckas poJib rajgoreHos.*

*Xanbkorenbl. OOImas XapakTepUCTHKA XaJbKOT€HOB HA OCHOBAHWU UX TIOJIOXKECHUS B
[Iepuonnueckont cucreme siemeHtoB .M. MenneneeBa U CTpOEHUs aTOMOB. XaJlbKOTE€HbI —
npocTele BeniectBa. Ayutotponus. CTpoeHne MOJIEKYI aJNTIOTPOITHBIX MOAU(UKALINI 1 UX CBOMCTBA.
[Tonmy4yeHue u npUMEHEHHE KUCIOPOAA U cepbl. XaJIbKOTeHbI B IPUPOJIE, UX OMOJIOrHUYEecKas poib.™

JuiemeHThl VA-rpynnsel. O01as XxapakTepUCTUKa JIEMEHTOB 3TOW I'PyMNIbl Ha OCHOBAaHUU MX
nosiokeHuss B Ilepuoguueckoit cucreme anemeHtoB [I.MI. MeHneneeBa M CTpOCHMSI aTOMOB.
CrtpoeHre MOJEKYNIbl a30Ta W aUIOTPOMHBIX Moaudukamuii ¢ocpopa, ux (uznYecKkue u
XUMHYecKHe cBoiicTBa. Bonoponnsle coequHeHus suieMeHTOB VA-rpymnmbl. OKcHIbl a30Ta U
dochopa, coorBercTByromme UM KUCIOTBL. Comm 3Tux KuciaoT. CBOHCTBa KHCIOPOJIHBIX
coeauHeHuil azota u ¢ocdopa, Ux 3HaYeHHE U NpuMeHeHue. A3oT u ¢docdop B mpupone, ux
OmoJIoruYecKast poib.

d-DJIeMEHTBL.

OcoOeHHOCTH CTpoeHHsI aroMoB O-37eMeHTOB. Menb, IIMHK, XpOM, JKele30, MapraHein Kak
IIPOCThIE BEIIECTBA, UX (PU3MUECKHME M XHMMHYECKHE CBOMCTBAa. HaxoxaeHue 3TUX METauloB B
npupone, ux mnoiydeHue M 3HadeHue. CoemuHeHHs O-3JIEMEHTOB C Pa3JIMYHBIMU CTCIICHSIMHU
OKHUCJIEHUs. XapaKTep OKCHIOB M THUIPOKCHUIOB 3THX 3JIEMEHTOB B 3aBHUCHMOCTH OT CTEIEHU
OKHCJIEHUs MeTallja.

Jemoncmpayuu. Konnekiuu MpoCTBIX BELIECTB, OOPa30BaHHBIX 3JEMEHTAaMM pa3IMYHbIX
JJEKTPOHHBIX ceMeWcTB. Koymeknuuu MHHEpanioB M TOPHBIX MOPOJ. XHWMHYECKHE CBOMCTBA
BOJIOpOJ1a, KMCIOpoJa, cephl, hochopa, raloreHos, yriepoga U ApYrux BEIIECTB.

IIpakTnueckas padora Ne23: «B3aumozeiicTBie alfOMUHMS C PACTBOPAMU KUCIIOT U IIEJIOYEH.
OxpamrBaHue IIIaMEHH KaTHOHAMM LIENOYHBIX U HIETOYHO3EMENBHBIX METAIOBY.

IIpakTnyeckas padora Ne24: «lloxydeHne ruipoKcHia aTFOMUHHS U UCCIIEIOBAHNAE CBOHCTBY.

IIpakTnyeckas padora Ne25: «CBoiicTBa kapOOHATOB U THAPOKAPOOHATOBY»

2.13. Xumus 6 sncuznu oouwecmea

XuMus 1 NPOU3BOACTBO. XUMUYECKAsl MPOMBIIUIEHHOCTh U XUMUYECKHUE TEXHOJIOTHH.
ChlIpbe 11 XUMUYECKOM TPOMBIIIUIEHHOCTU. Bosia B XMMUYECKOM MPOMBIIIIIEHHOCTH. DHEPTUst s
XMMHYECKOTO MPOM3BOCTBA. HaydHble MPUHIIUIIBI XUMUYECKOTO MPOU3BOICTBA. 3alIUTa
OKpY’Karolllel cpe/ibl U 0XpaHa TpyJa NpU XUMUUYECKOM MPOoU3BOACTBE. OCHOBHBIE CTaANHN
XUMHYECKOTO Mpon3BoAcTBA. CpaBHEHUE MTPOU3BOACTBA aMMHUaKa U METAHOJIA.

XuMus B CeJIbCKOM X03siiicTBe. XMMH3alIUsl CETbCKOr0 X0351CTBA U €€ HANPABIICHHUS.
PacteHus u 1mouBa, MOYBEHHBIHN IMOTIOMIAFOIINI KOMILIEKC. X MMH3AIHS JKHBOTHOBOCTBA
*V nobpenus u ux kiaccudurarms. XUMHYECKUE CPEACTBA 3aIUTHI pacTeHui. OTpHUlaTeIbHbIe
MOCJIEICTBHS IPUMEHEHUS TIECTUIIUIOB U OOph0a ¢ HUMU. *
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XuMHusl 1 IK0JI0THsl. XUMHUUYECKOE 3arpsi3sHeHUE OKpykatomiei cpenbl. Oxpana ruapochepsl OT
XUMHYECKOTO0 3arps3HeHns. OXpaHa MOYBEI OT XUMUYECKOT0 3arpsizHeHus. OxpaHa atMochepsl oT
XUMHUYECKOTro 3arpsa3HeHus. Oxpana (iopsl U payHbl OT XUMUYECKOTO 3arpsi3HEHUS.
buotexHonorus u reHHast UHXXEHEPUS.

*XuMus U nMoBceIHEeBHASA KM3Hb YesloBeka. JloManinss anteka. Morolye u 4ucTsime
cpenctBa. Cpenctsa 60pbObI ¢ OBITOBBIMH HACEKOMBIMU. Cpe/icTBa TMYHON TUTHEHBI H KOCMETHUKHU.
XuMmus U nuia. MapkupoBKHU YIIaKOBOK MUIIEBBIX U THTHEHUYECKUX MPOJYKTOB U YMEHHUE UX
YUTATh. JDKOJOTHUS KUIUIIA. XUMHS U TeHETHKA YeJloBeKa.™
Hemoncmpayuu
Mopenu npou3BOACTBA CEPHOU KUCIOTHI U aMMHAaKa.

Komnexkuust ynoOpeHuii 1 IeCTUITUIOB.
OO0pa3ubl cpeAcTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENAPATOB.

IIpakTuyeckasi padora Ne26: «OnpeneneHrue OPraHMIECKUX BEIIECTB B JICKAPCTBEHHBIX
npemapatax. MccienoBanus cocTaBa CpeicTB OBITOBOM XUMUM

TeMbl peepaToB (10KJIA/I0B), MHAUBUIYAJIbHBIX IPOEKTOB

* bUOTEeXHOIO0rUs U TeHHas nHKeHepus — TexHosiorun XXI Beka.

* HanoTexHoiorMs Kak NpUOPUTETHOE HAIIPAaBJIEHUE PA3BUTHSI HAYKU U IPOU3BOJCTBA
B Poccuiickoit denepanuu.

» CoBpeMeHHbIE METO/Ibl 00€33apakUBaHUSI BOJIBI.

* AJIIOTpONUS METAJLIOB.

* Xusznsb u gesrensnocts .M. Menieneena.

* «[lepuoanueckomy 3aKoHy OyayIiee He TPO3UT pa3pyLICHUEM. .. »

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

* M30TOMnBI BOgOpOAA.

* Mcnonp30Banue paiiOaKTUBHBIX U30TOIOB B TEXHUYECKUX LIETISIX.

* PeHTreHOBCKOE M31yYeHUE U €r0 UCII0JIb30BAHUE B TEXHUKE U MEIULIMHE.

* [Ima3mMa — 4eTBEpPTOE COCTOSTHUE BEILIECTBA.

* AMopdHbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpy»Karollel cpesibl OT XUMHUYECKOT0 3arpsizHeHus. KonnuecTBeHHbIE XapaKTePUCTUKH
3arpsI3HEHUS OKPYKAIOLEN CPEebl.

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

* 3aImuTa 030HOBOTO 3KPaHa OT XMMHUYECKOTO 3arps3HEHMS.

* ['pyboaucniepcHble CUCTEMBI, MX KJIACCU(PUKALUSA U UCIIOIb30BaHUE B MIPOPECCHOHAIBHOMN
JESATENBHOCTH.

» Kocmetnueckue remnu.

* [IpumeHenue cycrieH3uil U SMYJIbCUN B CTPOUTEIIBCTBE.

* MuHepasibl ¥ TOpHBIE IOPOJIbI KAK OCHOBA JINTOC(EPHI.

* PactBOps!I BOKpyr Hac. Tunsl pacTBOPOB.

* Bona xak peareHT u cpena i XUMHUYECKOT0 IIpolecca.

* ’Kusnb u nesrensHocts C.AppeHunyca.

* Bkiax 0TeUeCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUH JIEKTPOIUTUYECKON JUCCOLUALINY.
* YceTpaHeHue KeCTKOCTH BOJIbI Ha MMPOMBIIIJIEHHBIX MPEANPUATUSX.

* CepHas KHCJIOTa — «XJI€0 XUMUYECKOH MPOMBIIIITICHHOCTH.

* Mcnonp30BaHre MUHEPATBHBIX KUCIOT HA MPEANPUATUAX PA3TUUHOTO TPOPUIIS.

* OKCH/IBI U COJIM KaK CTPOUTEIbHBIE MAaTEPUAIIBI.

* Hcropus rumca.

* [ToBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

* MHoroNMKuil KapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIINIEHHOCTH, B OBITY.
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* Peakuiuu ropenust Ha MPOU3BOACTBE U B OBITY.

* BupryansHoe MOAEnMpPOBaHNE XUMUUYECKUX MTPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIVIABOB AJIEKTPOJIUTOB.

* [IpakTHyeckoe NpUMEHEHUE IEKTPOoIu3a: pahUHUPOBAHNE, FAJIbBAHOIIACTHKA,
raJIbBaHOCTETUS.

* Mcropus nostydeHus: ¥ NpOM3BOACTBA aTIOMUHUS.

* DIEKTPOIUTHUECKOE TIOTYUCHNE U paQUHUPOBAHUE MEIH.

* Xuznsb u gesareapnocTs I'. JIpBH.

* Posib MeTau10B B HCTOPUU 4EJIOBEYECKON HUMBHIM3AaLMK. IcTOopus oTeuecTBEHHOU
4epHOU MeTauryprui. COBpeMEHHOE METAIITYPTHYECKOE IIPOU3BOJICTBO.

* Mcropust 0Te4eCTBEHHOM LIBETHOM METAJIIYpruu. POJIb METAIIIOB U CILIABOB B
HayYHOTEXHUYECKOM IIporpecce.

» Koppo3sust MeTayuioB ¥ criocoObl 3alUTHl OT KOPPO3UH.

* lnepTHBIE MU 01aropoHbIe ra3bl.

* Poxxparomue com — rajgoreHsl.

* Mcropus mBEeACKON CIIMYKHU.

* Mcropusi BOSHUKHOBEHHUS U Pa3BUTHUS OPraHUYECKOW XUMUH.

» )Kuznb u gestenbHocth A. M. byTtneposa.

* Butaimsm u ero kpax.

* Posib OT€4eCTBEHHBIX yUEHBIX B CTAHOBJICHUM U Pa3BUTUM MUPOBOW OpPraHMUYECKON
XUMUH.

» CoBpeMEHHBIE IIPEJICTABICHUS O TEOPUH XUMUYECKOIO CTPOCHHUSL.

* DKOJIOTUYECKHUE aCTIEKThl UCII0JIb30BaHUS YIIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMUYECKHUE ACTIEKTHI MEXKTYHAPOIHOTO COTPYIHUYECTBA 10 UCIIOJIb30BAHUIO
YIJIEBOJOPOIHOTO CBIPBSI.

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

* XuMHUs yTIeBOAOPOAHOIO ChIpbs U MOs Oyyias npodeccus.

* YIieBoA0pOIHOE TOIUIMBO, €r0 BUJIBI M HA3HAYECHUE.

* CUHTeTHYECKHE KayuyKH: HCTOPHUS, MHOT0OOpa3ue U NepCreKTHBHI.

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

* Hed1b 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBIMOJJTHOTO MEXAYHAPOJHOTO COTPYIHUYECTBA.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaep:kanusi 0011e00pa30BaTeIbHON YUEOHOW NUCHMIUIMHBI «XUMHUS» B
npeaenax ocBoeHuss OIIOII CIIO no cneumansHoctu 35.02.06 TexHosoruss mpou3BOACTBA M
nepepaboTKU CeTbCKOX03MCTBEHHON MPOAYKIIMKM MaKCHUMallbHasl yueOHasi Harpy3ka oOydaromuxcst
coctaBisieT — 289 vac, B TOM 4mcie ayauTopHas (00s3aTenbHas) yuyeOHast Harpy3ka 00ydJarommxcs,
BKJIOUasi TpakTU4Yeckue 3aHATusA, - 192 wyaca, BHeayauTOpHas camocCTosiTeNbHas pabora
oOyuatomuxcs - 82 gaca, KOHCyIbTauu — 15 gacos.
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TemaTnyeckui mjian

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

BBenenne 2 2 -

1. Opraanyeckasi XUMHSI 88 64 24

1.1. IIpeamer opranuueckomn

XuMUHU. Teopus CTpoCHHsI

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. Apomaruyeckue 4 4 -

YTJIEBOJIOPOIBI

1.6. ITpupoaHbIe HCTOYHUKH 2 2 -

YTIICBOIOPOJIOB.

1.7. I'ugpokcunbHbIC 8 6 2

COCUHEHMUSI.

1.8.Astpneruapl ¥ 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. AzoTocoaepkaiiue 2 2 -

TreTEPOIUKIMYCCKUE COCTUHCHUS.

1.13. Bruomoruuecku akTUBHBIC 6 4 2

COCAUHEHMSL.

2.001mas 1 HeOpPraHum4yecKas 102 74 28

XumMus

2.1. Xumust — HayKa o BelllecTBaxX 6 4 2

2.2. Ctpoenue atoma 6 4 2

2.3. Ilepyonueckuii 3aKOH U 4 4 -

Ilepnonnueckas cucrema

XUMHYECKHX deMeHTOB J[. 1.

Menpaeneena

2.4. CTpoeHue BelecTBa 8 6 2

2.5 Ilonumepsl. 6 4 2

2.6. JlucniepcHbIE CHCTEMBI. 2 2 -

2.7.XvMHYECKHUE peaKun 8 6 2

2.8. PactBOpBLI. 14 10 4

2.9.OKHCIIUTENHHO-BOCCTAH. 8 6 2

peakiuu. INeKTPOXUMUYECKUE

TTPOIIECCHI.

2.10.Knaccudukanus BemiecTs. 10 8 2

ITpocTeie BemecTna.
2.11.OCHOBHBIC KJIaCCHI 12 10 2

HCOPTaHNYCCKUX COG)IHHCHHﬁ.
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2.12. XumMus 31€MEHTOB. 12 6 6
2.13.XumMus B )KU3HA 00II[ECTBA. 4 2 2
JnddepennupoBanHblii 3a4er 2 2 -
UToro 192 140 52
KouncyabTanuu 15
BHeayauTopHasi caMoCTOsITEIbHAS 82
pa6ora:
IIOATOTOBKA BBICTyHJICHI/Iﬁ 110 3aIaHHBIM (62)
TeMaMm, JOKJIaJ0B, pedepaTos, dcce.
IloaroroBka MHAMBUAYAJIBHOTO MPOEKTA
C MCIOJIb30BaHUEM HH(POPMAITHOHHBIX (20)
TEXHOJOTHUH
BCEI'O 289

XapakTepucTHKAa BUIOB J1eATEJIbHOCTH 00yYAKOIIMXCS

Copepixanune 00yueHus1

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

Baknenmue xuMuueckue
MOHSTHS

YMeHue 1aBaTh ONpeAeIeHUEe U ONEPUPOBATh CACAYIOIIUMH XUMHYECKUMU
MOHATUSAMHU: BEIIECTBO, XUMHUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIC
aTOMHasl U MOJIEKYJISIpHAasi MacChl, HOH, aJTIOTPOTHS, H30TOMbI, XUMUYECKas CBSI3b,
3NEKTPOOTPHULIATEIEHOCTh, BaJICHTHOCTD, CTETIEHb OKUCIICHHUS, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJICKYIISIPHOTO
HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, SIIEKTPOJIUT U HEAIICKTPOJINT,
IEKTPOIUTHYECKAS IUCCOINAIINS, OKHCIUTENh 1 BOCCTAHOBHUTEIb, OKHCICHUE 1
BOCCTAaHOBJICHHUE, TEIUIOBOH A (PEKT peakunu, CKOPOCTh XUMUIECKON peaKin,
KaTaJli3, XUMHYECKOE PABHOBECHE, YIIIEPOIHBII CKeJeT, (YHKIMOHAIbHAS TPYIINA,
N30Mepusi, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XUMUH

®DopmynupoBaHIe 3aKOHOB COXPAaHCHHUS MacChl BEIIECTB M TOCTOSIHCTBA COCTaBa
BEIIIECTB.

YcTaHOBKa NIPUYHUHHO-CIICICTBEHHOM CBA3U MEKIY COACP)KaHUEM ITHX 3aKOHOB U
HaMCaHUEM XUMHUYECKUX (hOpMYJI U ypaBHEHHUH.

YcTaHOBKA 3BONIOIIMOHHON CYITHOCTH MEHJICNEEBCKOI U COBPEMEHHON
hopmynupoBok nepuoauueckoro 3akona 1. 1. Menneneea. O0bsicHeHHE
(hM3MYIECKOTO CMBICTIAa CHMBOJIHMKH MTEPHUOTNIECKOH TaOIUITBI XUMHUYECKIX
anemeHToB /. 1. MeHneneeBa (HOMEpOB 3JI€MEHTa, TIEPUOA, TPYIIIHI) H
YCTaHOBKA MPHYMHHO-CIICICTBCHHOM CBSA3M MEXKIY CTPOCHUEM aTOMa |
3aKOHOMEPHOCTSIMU H3MEHEHUSI CBOMCTB IIEMEHTOB M 00Pa30BaHHBIX UMH
BEIIIECTB B IIEPHOJIAX U TPYIIax.

XapaKkTepuCTHKA 3JIEMEHTOB MAJIBIX M OOJBIINX TIEPHOAOB TI0 MX MOJI0KECHHUIO B
[lepuoanueckoit cucreme 1. . Menneneena

OcHoOBHbBIE TEOPUHU XUMUH

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

XapaxkTepucTHKa BAXKHEUIINX TUIIOB XMMUYECKUX CBA3EH U OTHOCUTEIbHOCTH
9TOM TUIIOJIOTHH.

OOBsACHEeHNE 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUTMYECKUX PEILIETOK.

DopMyIUPOBKA OCHOBHBIX MOJIOKEHUH TEOPUU DIEKTPOTUTHUECKON TUCCOLMALIUN
1 XapaKTEepPUCTHUKA B CBETE ITON TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHHM.

DopMyIUPOBKA OCHOBHBIX MMOJIOKEHUH TEOPUU XUMUYECKOTO CTPOCHUS
OpraHNYeCcKUX COSAUHEHHN U XapaKTePUCTHKA B CBETE dTOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKHX COCTUMHEHHUI

Ba:xHeililmue Beliecrsa
M MaTepHUaJibl

XapaKTepHuCTHKa COCTaBa, CTPOCHHSI, CBOUCTB, ITOJYYCHHUS ¥ IPHUMCHCHHS
BaxHeHmMX MetayuioB (IA u II A rpymm, amoMuHES, KeJe3a, a B €CTECTBEHHO-
Hay4yHOM Mpoduiie ¥ HEKOTOPHIX d-2JIEMEHTOB) M UX COSAMHEHU.
XapakTepuCcTHKa COCTaBa, CTPOCHNUS, CBOICTB, OTYICHUS U IPUMEHEHHUS
BaxHeimux Hemeramion (VIII A, VIIA, VIA rpynm, a Takke azota u pocdopa,
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yrieposia 1 KpeMHHS1, BOJIOPO/A) U UX COCANHEHUI.

XapakTepucTHKa COCTaBa, CTPOCHHSI, CBOWCTB, OIYYSHUSI U IPUMEHECHUS
B)XHEHIINX KJIACCOB YIJIEBOIOPO/IOB (AJIKAHOB, IUKJIOAJIKAHOB, aJIKCHOB,
QJIKMHOB, apEHOB) U MX HanOoJee 3HAYMMBIX B HAPOJAHOXO3HCTBEHHOM IUIaHE
[IpeICTaBUTENEH.

AHanoru4Has XxapakTepUCTHKA BaXKHEHIINX MIPEACTAaBUTENEH IPYTUX KIacCOB
OPTaHUYIECKUX COCTUHEHHIA: METAHOJIA U 3TAHOJA, CIOXKHBIX 3(HUPOB, KHUPOB,
MBI, aTbICTHAOB ((hopManbIeTHAOB U alleTalbACTH ), KETOHOB (alleToHA),
KapOOHOBBIX KHCIIOT (YKCYCHON KHCIIOTHI, AJISI €CTECTBEHHO-HAYIHOTO MPO(HIIst
TIpeICTaBUTENCH IPYTUX KIACCOB KUCIIOT), MOHOCAXapuIOB (TITIOKO3E),
JcaxapuioB (caxaposbl), MoJrcaxapuIoB (Kpaxmaia 1 HeNJI0I03bl), aHUIINHA,
AMHHOKHCIIOT, OCJIKOB, HCKYCCTBEHHBIX M CHHTETUYECKUX BOJOKOH, Kay4yKOB,
IacTMace

XuMH4ecKHii I3bIK
U CHMBOJIMKA

Hcnonp3oBanue B yueOHOM U MPpodhecCHOHATBHON ICATSIIEHOCTH XUMHUCCKUX
TEPMHUHOB U CUMBOJIUKH.

Ha3Banue n3y4eHHbIX BEIECTB MO TPUBHAIBLHON UM MEKyHAPOTHOM
HOMEHKJIATYpE M OTPaKCHHUE COCTaBa dTHX COSANHEHHH C IIOMOIIHI0O XHMUIECKUX
hopmy.

OTpakeHne XUMHYECKIX TPOIIECCOB C IIOMOIIBI0 YPaBHECHHH XUMUIECKUX
peakuui

XuMHUyecKHue peakuuu

OOBsICHEHNE CYNTHOCTH XMMHYECKHX MporneccoB. Knaccudukanus XuMuaeckux
peakLuil 110 Pa3IMYHBIM [IPU3HAKAM: YHCIly U COCTAaBY IIPOLYKTOB U PEAreHTOB,
TEII0BOMY 3G GEKTY, HAIIPABICHHUIO, (ha3e, HATMIHIO KaTaln3aTopa, N3MCHCHHUIO
CTETICHEH OKHMCIICHUsI DJIEMEHTOB, 00pa3yoLIMX BEIIECTBA.

YcTaHOBKA MPU3HAKOB OOIET0 M Pa3InYHOrO B THUIIOJIOTUU PEaKIHi 1is
HEOPraHUYECKON U OPraHM4eCKON XUMUU.

Kraccuummkaryst BemecTs 1 MPOIECCOB C TOYKHM 3PEHUS] OKUCIICHUS-
BoccTaHOBIeHUs. COCTaBICHNE ypaBHEHUH pPeaknnii ¢ TOMOIIBIO METOA
3JIeKTPOHHOTO Oananca. OOBsICHEHNE 3aBUCIMOCTH CKOPOCTH XUMUYECKON
PEaKINH 1 MOJ0KEHHSI XUMHYIECKOTO PABHOBECHS OT PA3JIMUHBIX (PAKTOPOB

XumMnyeckuii IKCIIepUMeHT

BelInonHeHHEe XUMHUYECKOTO IKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUH C TIPaBHIAMHU
0€e301IaCHOCTH.
Habuioienue, Gukcaiys 1 ONMCaHUE PE3YJIbTATOB MPOBEJACHHOTO IKCIIEPUMEHTA

Xumnyeckas nHopMaLHus

[IpoBeneHMe caMOCTOSATEIIFHOTO IOMCKA XUMIYECKON HH(pOpMaIuu ¢
WCIOJIb30BaHNEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTA).

Hcnonb3oBaHre KOMIBIOTEPHBIX TEXHOIOTHH JIJIsl 00pabOTKH U Mepeadn
XUMUYECKOI nH(OPMAIIMK U €€ TPESICTABJICHHI B Pa3 JIMYHBIX (popMax

Pacuerbl N0 XUMHUYECKUM
¢opmysiam ¥ ypaBHEeHUAM

YcTaHOBKa 3aBUCUMOCTH MEXKIY KaUeCTBEHHON M KOJMYECTBEHHON CTOPOHAMU
XUMHUUYECKUX 0OBEKTOB U MPOIECCOB.
Pelienne pacyeTHbIX 3a/1a4 10 XUMUYECKHM (OPMYJIaM M ypaBHEHHSIM

[podpunbHoe n
npodgeccuoHaNbHO
3HAYHUMOe
cofiepkaHue

OOBsACHEHNE XUMHUECKUX SBJICHUH, MPOUCXOIAIINX B IPUPOAE, OBITY U Ha
npousBoJcTBe. OTpeieNicHne BO3MOKHOCTEH MPOTEKAHUS XHUMIIECKIX
MIPEBPAICHUN B PA3THYHBIX YCIOBHSX.

Co0mroieHue MpaBmIl SKOJIOTHIESCKHA TPAMOTHOTO TTOBEICHUS B OKPY)KAIOIICH Cpeie.
Or1ieHKa BIMSTHAS XUMUYECKOTO 3arpsi3HEHUS OKPYKAFOIIECH cpellbl Ha OpraHu3M
YeIIOBEeKa U IPYTHE )KUBBIC OPTaHU3MBL.

Coburoienre paBuil 6€3011acHOTO OOpaIeHHs ¢ TOPIOYMMH W TOKCHYHBIMH
BeIECTBaMH, Ta00PaTOPHBIM 000PYyTI0BAaHUEM.

[TonroToBka pacTBOPOB 3aJaHHONW KOHIIEHTPAIMH B OBITY M HA TIPON3BOICTBE.
KpuTtndeckas orieHka JOCTOBEPHOCTH XUMHUECKONH HHPOPMAIIH, TIOCTYTAIONIEH U3
Pa3HBIX HCTOYHHUKOB
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Y4eOHO-MeTOAUYECKOE U MATEPHATbHO-TEXHHYECKOoe o0ecreyeHue
NMPOorpamMmel 0011e00pa3oBaTeIbHOM Y4eOHOM IUCIUTIIUHBI

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPeOyeT HAINYHS yueOHOH 1abopaTopuu XMMUH,
ka0.Nel6/16a.

OCHAIlIEHHOCTh:

1) HOYTOYK, KOMIIBIOTEP, MYJIbTUMEAUNHBIN TPOCKTOP, IKPaH, CTOJI KOMIIbIOTEPHBIH,

NpUHTEP J1a3epHbIid, MDY, rpadonpoekTop, XuMuueckas MUKposradboparopusi, HudpoBoit
MHUKPOCKOII, KOJUICKIIMU, HAOOPBI pEaKTUBOB, XUMHUUECKas IOCYa, IEMEHCTPALIMOHHBIN
XUMHUYECKHH CTOJI, Ka(bl, CTEH b, JUCTUIUISTOP U JPYroe 000py10BaHHeE.

BOoo~NoOR~WNE

P OO ~NOOUOITRWN PP

PR R PR R
~N~NoO orThhWDNEO

2) 3JCKTPOHHBIC PECYPChI JUCIUTUIAHBI
[Ipe3enTanmu:
3aKOHBI ¥ IOHATUS XUMUH.
Jucconnanusi.
Yraepon.
Azot
A3oTtHag Kuciora
[Tpon3BoaCTBO aMMuaKka
AJTIOMUHUI.
Keneso.
Kax npumMupuTh METAILITypruto ¢ MPUPOI0ii?
CnupTsl, HeHOIBI

. AJII)I[GFI/II[I)I, KETOHBI.

Kap6oHOBBIE KHCTOTHI.

. YIleBo/bl.
. AMmuHoxuciaoTsl. benku.
. AMUHBL

16. Metamibl.

17. KucioTHbIe JOXKIU.
18. Biusinue staHona.

19. Ankoronb.

20. YkcycHas KUCIoTa.
21. ITonumepsi.

22. ®epMEeHTBHI.

23. ButamuHBbI.

24. 'opMOHBL.

25. Bona.

26. [lonmumepsl 1 BOJIOKHA
27. YKcycHas KHCII0Ta
28. XUMuS IHUIIH.

29. Yto MbI mbeM? (XUMHUS HAITUTKOB)
30. Xumus BOKpyT Hac.

DJIEeKTPOHHbIE YPOKHU H TeCThI (Ha IMCKAX):

. Ctpoenue aToMOB

. THIbl XUMHYECKUX CBS3CH.

. Ilepnoinueckmii 3aKOH U CTPOEHHE aToMa.
. 3aKOHBI XUMUH.

. Okcuabpl HEMETAJIJIOB M METAILIIOB.

. Kucnotsl, kinaccudukanus, 1uccoruanusi.
. CBolicTBa OCHOBAHUH.

. Okcupn kpemuusi. Ctekio.
. Merauisl.

. Coenunenus yraepoja. M3BeCTHAKOBBIE TOPO/Ibl, 3HAUECHHE.
. I'mmc.

. MCTaJ'IJ]LI, pacinpoCTpaHCHUC, IMMOJIYYCHUC, CBOICTBA.

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

. AJIKaHbI, TOMOJIOTHYECKUH Psifl, CBOMCTBA, IPUMEHEHHUE.
. DTWIEH — HENpeIeTbHbIN YIIIeBOA0POI, cTpoeHue. CBOMCTRA.
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18. HonusTunen u apyrue MIACTUKM.

19. Auerunen u ero cBoiicTaa.

20. TIpupoaHbIe HCTOYHUKH YIIIEBOAOPOIOB.

21. Yrons. HedTb 1 ee cBoiicTBa.

22. Criuptel. MeTanon u stanos. CBolCTBa, 3HAYEHHE.
23. Kap6oHOBBIE KUCIIOTHI, 0COOEHHOCTH CBOKCTB, JMCCOLUALIHSL.
24. Mbina ¥ IeTepreHThL.

25. Ddupsl, n0IyYEHNE, HEKOTOPhIE CBOKCTBA.

26. Xupsl, cTpoenue, cBOHCTBA

27. CtpyKTypsl GENKOB.

28. Kpaxma.

29. Lenmomno3a.

30. Yraesompl. I'moko3a. ®pykrosza. CTpyKTYpsl GENKOB.
31. MynerumenuitHas oOydaromast mporpamm «1C: Penetutop. Xumus»,
Y4eOHbIe TaOIUIIBI
1. KommiekT Tabiui «OpraHudecKre BEIeCTBaY.
2. KoMruiekT Ta0iuil 1o HEOPraHUu4eCKOW XUMUH.
3. Komrmuiekt ta0mur «XUMHUSA B CEIBCKOM XO3SICTBE»
Y4eOHO-MeToIMYeCcCKoe 00ecreYeHHe

1. Ilpumepnas mporpaMma y4eOHOM TUCITUTUIMHBI « XUMUSI»

2. Meroanyeckue yKa3aHus MO BBIMOJIHEHUIO CAMOCTOSITEIbHBIX PA0OT MO JUCIUTIIINHE
«Xumusi» a5t 00y4daromuxcs mepBoro Kypcea.

3. Meroandeckue peKOMEHAAIMH 10 OPraHU3aIlii MPOEKTHON ACSATEIBHOCTH B MPOIIECCE
W3Y4YEHUS JUCUUIUIUHBI «XUMUS.
4. O6o0maronmii MPoeKT «XUMHSI H MbI». MEeTOANYECKHE PEKOMEHIAITUH 110

OpraHu3aly MPOEKTHON JAESITEIBHOCTU B IPOLIECCE U3YUEHUS TUCUUILITUHBI «XUMHUSI.

5. Meroaunueckas pazpaboTka ypoka — 3a04HOM IKCKYPCUU IO XUMUU «B Mupe Metamiosy
(o0o0miarmui ypok).
6. Metoauueckas pazpaboTka HUrpsl —dcTadeThl M0 XUMUH «B Mmouckax 4ucToi BOABI».
7.Metoaudeckas pa3paboTKa JeJI0BOM Urpbl IO XUMHUH «HepHas MeTaTyprusi.

CruiaBbl xene3ar.
8. Meroanueckue pexkomeHaanuu ais npenonaasareneid CI1O «9konorudeckuii  acriekT Ha
YpOKax XUMHUU».
9.Metoauueckasi pa3paboTKa UTPBI C MCIIOIB30BAHUEM KOMIThIOTEpHOM mpe3eHTanun «lIporne
MIPOCTOTOY.

10.Meroaunueckue pekomeHaanuu «OpraHu3ainus BHEKJIACCHON pabOThI IO XUMHUM.
11.Metoanueckue peKOMEHIAIUU « DKOJIOTUIECKUI aCTIeKT BHEKJIACCHOM pabOThI O XUMU.
11. Meroaunueckuit goknan «OpraHu3anus KOMIbIOTEPHON MOJAECPKKU MPU U3y4YEHUU
XUMUW.

12. Meroanueckuit noknan «IIpoekTHO-ucCcIen0BaTENbCKAs ACSITEIBHOCTD KaK CPEACTBO
pa3BUTHS €CTECTBEHHON MO3HABATENFHON aKTUBHOCTH OOYUAIOIIETOCs M €T0 CaMOpeaTn3aIiui.
Mertoaunueckasi pa3paboTKa UTPhI C MCIIOIB30BAHUEM KOMIThIOTEpHOUM mpe3eHtanuu «lIpoie
MIPOCTOTOY.

13. TecroBbie 3aMaHus sl MPOMEKYTOYHOTO KOHTPOJIS 3HaHu# (Moaynu 1,2,3,4)

14. Bonpoch! K 3a4eTy 10 TUCLUTLIIMHE.

15. Dk3aMeHaMOHHbBIE OUJIETHI IS JUCIIUILINHEL.

16. ®oH/T OIICHOYHBIX CPEJICTB MO YICOHOUW TUCITUTUINHE «XUMUS.

17. KoMITJIEKT MHCTPYKIIMOHHBIX KapT JUIsl POBEICHUS MPAKTHUECKHUX 3aHATUN 1O AUCIUTLIIMHE
«XUMHU.
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18. KoMIUIEKT IEKUUH 110 TUCLUATUINHE.

JIUTEPATYPA
OcHOBHBIC MCTOYHUKU:

1. Xumust: yaeOHHUK Ui cpeaHero mpodecCHOoHANIbHOIO 00pa3oBaHMs [31eKTPOHHBINA pecypc]/
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. llanoBai; mox obmieit pexakmueit I'. H.
®daneeBa. — DNEKTPOH. JaH. — 2-€ U3[., epepad. u nom. — Mocksa: M3narenserBo FOpaiir,
2022. — 431 c. — Pexum nocryma: https://urait.ru/bcode/491035

2.'muuka, H. JI. OOmas xumusi. 3aauu ¥ yIpakKHEHUS: y4eOHO-MPAKTUYECKOEe TTOcoOme st

cpenHero mnpodeccuoHaIbHOTO o0pa3oBaHus [3nekTpoHHBbIN pecype]/ H. JI. TI'munaka; mon
penakuueir B. A. IlonmkoBa, A. B. babkoBa. — DnekrtpoH. man. — 14-e uzn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 236 ¢. — Pesxkum mocrymna: https://urait.ru/bcode/490165

JlonoTHUTeIbHbIE HCTOYHUKH:

1. OmneitnukoB, H. H. Xumus. AJIropuTmbl pemieHus 3a1ad U TECThl: ydyeOHoe mocobue ams
cpenHero npodeccnoHabHOTO 0Opa3oBanus [tekTporubidt pecype]|/ H. H. Oneitnukos, I'. I1.
MypaBbeBa. — 3-¢ U3[., HCIP. U JOIM. — DIIEKTPOH. JaH. — MockBa: U3natenscrBo HOpaiiT,
2022. — 249 c. — Pexum nocryma: https://urait.ru/bcode/491790.

2.Cmapeirun, C. H. Heoprannueckas xumus. IIpakTukym: ydeOHO-TpakTHuecKoe mocobue

[anexTponnsiit pecype]/ C. H. Cmapsirun, H. JI. barnasen, 1. B. [laiinakoBa. — DleKTpoH. naH.
— MockBa: WMsparensctBo  IOpaiit, 2022. — 414 c¢c. — Pexum pocryna:
https://urait.ru/bcode/509103.

3.Tynukun, E. WM. Xumus B cCelIbCKOM XO35HMCTBE: ydeOHOE mocoOue JUisi CpEeaHEro
npodeccuoransHOr0 00pa3oBanus [uekTporubli pecype] / E. . TynmukuH. — DNEKTpoH. AaH.
— 2-e¢ m31., ucnp. u gon. — MockBa: U3marensctBo FOpaiit, 2022. — 184 c. — Pexum
noctyna: https://urait.ru/bcode/491664.

HNudopmanuonnbie 1 nudpoBbie TEXHOJOTHH (IPOrpaMMHOe odecrieyeHne, COBpeMeHHbIe
npogeccnoHaabHbIe 0a3bl JAHHBIX 1 HHPOPMALMOHHBIEC CIIPABOYHBIC CHCTEMbI)

VYyeOHas AUCUMIUIMHA MPEAYCMAaTPUBAET OCBOEHUE HH(POPMALMOHHBIX U LHUPPOBBIX
TexHosoruil. Peanuszanms nuudpoBbIX TEXHOJOTHH B 00pa30BaTEIbHOM MPOCTPAHCTBE SBISAETCS
OJIHOW W3  BaAXKHEWIIUX 1eledl  oOpa3oBaHMs, Jaroliell  BO3MOXHOCTh  pa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KadecTBa O0YyYaromuxcs Kak OyaylIIMX BbICOKOKBAIH(UIIMPOBAHHBIX
CIIEUAIIUCTOB.

[TudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOTO perieHus
3a7a4  Npo¢eCCUOHATIBHOIO, COIHAIBHOTO, JHWYHOCTHOTO XapakTepa ¢ HCIOJIb30BAHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TEeXHONOTHH. OcBoeHHe HLU(POBBIX TEXHOJOTHH B
paMKax JaHHOW JMCUUIUIMHBI OPUEHTUPOBAHO Ha CIOCOOHOCTh 0O€30MacHO M HaJIeKalluM
0o0pa3oM moJy4arhb JIOCTYII, YIIPaBIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIECHUBATh U CO3/1aBaTh
MH(OPMALIMIO C TMOMOIIBI0 IUPPOBBIX YCTPOHCTB M CETEBBIX TexHoJorui. dopMupoBaHue
U(POBON KOMIIETEHTHOCTH IpEroiaraeT paboTy ¢ JaHHBIMH, BJIAJCHUE HHCTPYMEHTAMH IS
KOMMYHUKAaIUH.

DIEeKTPOHHO-0MOJIMOTEYHAs] CUCTEeMbI U 0a3bI JaHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oxazanue yciayr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas anekTpoHHas OMOIMOTEKA)
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https://urait.ru/bcode/491035
https://urait.ru/bcode/490165
https://urait.ru/bcode/491790
https://urait.ru/bcode/491664
https://e.lanbook.ru/

2. DneKTpoHHO-OMOMMoTeuHass cucrema wu3aarenbeTBa <«Jlanby (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT IO MPEIOCTaBICHHUIO JOCTYIa K 3JEeKTpoHHBIM u3nanusm OO0
«3narenscTBo Jlanb» oT 03.04.2023 Ne 1)

3. DaexkTpoHHO-OMOMMOTEUHass cucTeMa wm3aarenbcTBa «Jlanb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHE YCIYr MO MPEIOCTaBICHUIO JOCTYIA K 3JEKTpOHHbIM u3nanusm OO0
«M3natenscTBO JIaub» oT 06.04.2023 No 2)

4. ba3za maHHBIX 3JEKTPOHHBIX MHPopMannoHHbIX pecypcoB @IT'BHY ITHCXbB (morosop
Mo 00ECIEeUeHUI0 JOCTyINa K AJIeKTpOoHHBIM HMH(popManuoHHbIM pecypcam PI'BHY ITHCXb
gyepes TepmuHan yaanennoro pocryna (TY ®T'BHY THCXEB) ot 07.04.2023 Ne 6/n)

5.  DnaexkTpoHHO-OMOaMoTeuHas cuctema  «AgriLib»  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANICHHE HA MTpeaocTaBieHue goctymna oT 13.04.2023
Ne 6/1 x JIunenznonnomy noroopy ot 04.07.2013 Ne 27)

6. DnextpoHHas 6bubnuoreynas cucrema «HanmonanbHbIH UppPOBOH pecypc «PyKOHT»:
Komnekmun «ba3ossiii MaccuB» u «Kosoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT M0 mpeaocraBieHuro goctymna ot 04.04.2023 Ne 2702/6122)

7. 000 «dextponHoe n3aatenbcTBo FOPAWUTY (https://urait.ru/) (1oroBop Ha oka3aHue
YCIYT TIO0 TPEIOCTaBICHUIO JOCTyna K oOpaszoBarenbHOW rmiathopme OOO «DneKTpoHHOE
m3narenscto FOPAUTY ot 06.04.2023 No 6)

8. DnekrpoHHo-OMOIMOTeUHass cuctema «Bepuanckuity  (https://vernadsky-lib.ru)
(oroBop Ha 0e3BO3ME3HOE UCTIONB30BaHue Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

9. Baza mannbpix HOB «HanmonanbHast anektpoHHast Ooubnmoreka» (https://rusneb.ru/)
(moroBop o monkmoueHun k HOb u npenocraBnenuu aoctymna Kk oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

10. CornameHue o COTPYJHHUYECTBE MO OKa3aHUIO OUOIMOTEUHO-MH(POPMAIIMOHHBIX U
COIIMOKYJIBTYPHBIX YCIyT TIOJh30BATEIISIM YHHBEPCUTETA W3 YHCIA HWHBAIUIOB IO 3PEHUIO,
CITa0OBUASIINX, UHBAIUIOB IPYIMX KaTErOpuil ¢ OTpaHMYEHHBIM JOCTYNOM K HH(popmanuu,
JUI, UMEIOUIUX TPYAHOCTH ¢ ureHueMm IuiockonedatHoro Ttekcra TOIBYK «TamboBckas
obnactHas yYHHUBepcaibHas Hay4yHas Ooubnmoreka UM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

I/IH(l)OpMalII/IOHHLIe CIIPaBOYHLIEC CUCTEMbI

1. CopaBounas mnpasoBasg cucreMa Kouncynprantllnoc (moroBop mocTaBku H
conpoBoxkAeHHs dKk3eMIUIsIpoB cucteM Koncynprantllimroc ot 03.02.2023 Ne 11481 /13900/9C)

2. DnexTpoHHbIM mnepuoanueckuil cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha
YCIIYTHU TI0 COMPOBOKAECHUIO OT 22.12.2022 Ne 194-01/2023)

CoBpeMeHHbBIe MPO(ecCHOHATbHBIE 0a3bI TaHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB HH(OPMaIMOHHO-00pa30BaTeNbHON
nporpammel «Pocmeron» (moroop ot 11.07.2022 Ne 530/2022)

2. baza nannpix Hayunoli snextponHoi Oubanorexkn eLIBRARY.RU — poccuiickuii
MH(OPMaLlMOHHO-aHAJIMTUYECKUI TOopTall B O0JIaCTH HAyKH, TEXHOJIOTUH, MEIUIMHBI U
obpazosanus - https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTie JaHHble @DenepanbHOl CayXObl TOCYAAPCTBEHHOH CTAaTUCTUKH -
https://rosstat.gov.ru/opendata
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https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

JIMneH3noHHoe  CBOOOHO pacHpoCTPaHsieMoe MPOrPaMMHOe o0ecredeHne, B TOM YHCIe
0Te4yeCTBEHHOT0 MPOU3BOJACTBA

N4 HaumenoBanue | Paspabotuuk [10 JocTynHOCTh Ccouika Ha Equnbiii | PexkBU3UTHI
(mpaBooOmanatTenp) | (JUIEH3MOHHOE, | PEeCTp POCCUHCKUX | MOATBEpKIa
CBOOOJTHO IporpamMMm JJist IOIIETO
pacnpoctpansiemoe) | OBM u B/1 (ipu JNOKyMEHTa
HaJTUYHH) (pu
HaJIUY1N)
1 Microsoft Microsoft JIuneHsnonHoe - JIunensus
Windows, Corporation oT
Office 04.06.2015
Professional Ne 65291651
CpOK
NEUCTBUA:
0ecCpovHO
2 | AatuBupycHoe | AO «JlabopaTopus JluneH3noHHOE https://reestr.digital. | CyGmurensu
POTrPaMMHOE Kacnepckoro» gov.ru/reestr/36657 OHHBI
obecrieyeHne (Poccus) 4/?sphrase_id=4151 | morosop ¢
Kaspersky 65 000
Endpoint «Codrekc»
Security mst oT
OusHeca 06.07.2022
Ne 6/H, cpok
JIIEUCTBUL: C
22.11.2022
o
22.11.2023
3| MoiiOduc 00O «Hogsie JIuieH3uOHHOE https://reestr.digital. | Konrpakr ¢
CraHgapTHBIH - o0JTayHbIe gov.ru/reestr/30163 000
OducHbrit TEXHOJIOTUIY 1/?sphrase_id=2698 | «PyOoukon»
MaKeT (Poccus) 444 oT
IUTst pabOTHI © 24.04.2019
JNOKYMEHTaMu Ne
Y MIOYTOMU 0364100000
(myoffice.ru) 819000012
CpOK
NEWCTBUA:
6eccpodHo
4| TIporpammHast AO JIuieH3nOHHOE https://reestr.digital. | JInnenznonn
cUCTEMA IS «AHTHUIIIaTUAaT» gov.ru/reestr/30335 | b1t qoroBop
OOHapyKEHHUSI (Poccus) 0/?sphrase_id=2698 c AO
TEKCTOBBIX 186 «AHTHILIATH
3aMMCTBOBAaHUIN aT» OT
B y4€OHBIX U 17.04.2023
Hay4YHBIX Ne 6627,
paboTax CpOK
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«A”HTHILIArHAT
BVY3»
(https://docs.ant

JICUCTBUSL: C
17.04.2023

oo

iplagiaus.ru) 16.04.2024

Acrobat Adobe Systems CB00O0IHO - -
Reader pacrpocTpaHsieMoe
- IPOCMOTP
JIOKYMEHTOB
PDF, DjVU

Foxit Reader Foxit Corporation CB00OOIHO - -
- IPOCMOTP pacnpocTpaHseMoe

JOKYMCHTOB
PDF, DjVU

Pecypchbl HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHO# ceTn « UHTEepHET»
1. CDTOwiki: 6a3a 3nanwuii mo unugposoii Tpanchopmarnuu https://cdto.wiki/

LndpoBbie HHCTPYMEHTDI, MPUMeEHsiEMble B 00pa30BaTeIbHOM MpoIlecce

LMS-tnardpopma Moodle

BuptyanbHas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

Buptyansnas nocka Padlet: https://ru.padlet.com

Oo6uaunsie cepBuchl: Suaekc./luck, O6mako Mail.ru

Cepsucsl onpocos: SAuaexc ®opmsr, MyQuiz

Cepsucel BueocBszu: Suaekc reaemoct, Webinar.ru

CepBHC COBMECTHOH pabOThl Haj mpoekTamu Juisi HeOombpmmx rpynm  Trello

http://www.trello.com

LN~ WNE

HH(])pOBbIe TEXHOJOTUH, IPUMEHACMBIC IIPU U3YYCHUH JUCHUIIJIHMHBI

Bunel yueOHOI pabOTHhI, BBIOIHSEMBIE C
IpUMEHEHHEM 1M (PPOBOI TEXHOIOTUU
WHuBugyanbHble 3a0aHNs
WnuBuayanbHble 3a0aHMs

Ne [{udpoBble TEXHOIOTUH

1. | O0Gxa4yHbBIE TEXHOIOTMHU
2. | Bosbluve naHHbie
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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/

Pabouas mporpamma paszpaboTraHa Ha OCHOBE (heAepalbHOTO TOCYJapCTBEHHOTO
obOpasoBarenbHOTO cTaHaapra cpennero obmero oopazoanus (PI'OC COO), yTBepkIeHHOTO
[Tpuka3zom MunucrepcTBa o6pazoBanust 1 Hayku PO ot 17 mas 2012 r. Ne 413; B cooTBeTCTBUU
C METOJIMYECKUMH PEKOMEHAIMSIMHU 10 pealu3aliu CpeHero oomero oopazoBanus B npeaenax
OCBOCHHS 00pazoBaTEIbHON MPOrpaMMBbl CpeIHETr0 MpodecCHOHAIBLHOrO 00pa3oBaHus Ha 0ase
OCHOBHOTI'0 00111€r0 00pa30BaHusl, YTBEP)KICHHBIMH MUHUCTEPCTBOM NpocBelieHus Poccuiickoi
Oepnepannn 14.04.2021 rona.

ABTOp:
@ununmnosa T.U. npenogaBaTens BeICHIeH KBATH(PHUKAIIMOHHON KaTeropuu
LEHTpa—KOoJIJIeKa MPUKIIAJAHbIX KBanu(UKaui
OI'bOY BO Muuypunckuii 'AY

—

T.U. ®unummosa

Penenienr:

Jlazuna H.A., npenonaBarenb

BbICIIIEH KBaTU(UKAIIMOHHOW KaTeropuu

[EHTpa-KOJUIe/Ka MPUKIAIHBIX KBaTH(PUKAIIUN

OI'bOY BO Muuypunckuii 'AY H.A. Jlazuna

[Tporpamma paccMmoTpeHna Ha 3acenanuu [IMK o0mieo6pa3oBareabHbIX AUCHUTUIIMH

npotokos Ne 9 ot «17» anpens 2020 r.

[IporpaMmma paccMoTpeHa Ha 3acellaHuu Y4eOHO-METOJAMYECKON KOMHUCCHUU LIEHTpa-KoJuIeIKa
npukinagHeix kpanupukanuii ®I'6OY BO Muuypunckuit 'AY

npoTokoa Ne 8 ot «20» ampens 2020 r.

[Iporpamma ytBepxkaeHa Pemennem YueOHO-METOIUYECKOTO COBETAa YHUBEPCUTETA

npoTokoa Ne 8 oT «23» ampens 2020 r.

[Iporpamma nepepaboTaHa U IOMOJIHEHA B COOTBeTCTBUU ¢ TpeboBanusimu ®I'OC COO
[Tporpamma paccmoTpeHna Ha 3acenanuu LIMK o0mieo6pa3oBarenbHbIX AUCIUIUINH

npotokoa Ne 9 ot «19» ampenst 2021 1.

[TporpammMa paccMOTpeHa Ha 3acelaHuu Y4eOHO-METOANYECKON KOMUCCUH LIEHTPa-KOJUIeKa
npukinagHeix kBanupukanuii ®I'bOY BO Muuypunckuit AY

npoTokois Ne 8 oT «21» anpena 2021 r.

[Tporpamma ytBepxaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA
poTokoi Ne 8 ot «22» anpenst 2021 r.

[Tporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu ®I'OC COO
[Tporpamma paccmotpena Ha 3acenanuu [IMK o61ieo6pa3oBaTebHBIX AUCITUTUIMH

npotokoa Ne 9 ot «18» anpenss 2022 r.

[Iporpamma paccMOTpeHa Ha 3aceaHuu Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTPa-KOJUIeKa

npukiaaseix kBanupukauui ®I'bOY BO Muuypunckuit FAY
npoTokoa Ne 9 ot «20» anpenst 2022 r.

[Iporpamma yTBepxaeHa Pemenrem Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npoTokoa Ne 8 oT «21» anpenst 2022 r.

[Tporpamma nepepaboTaHa U JOMOJIHEHA B cOOTBETCTBUU ¢ TpeboBanusimu @I'OC COO
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[Tporpamma paccMmoTpeHa Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX JUCIUATIINH

npoTokoa Ne 11 ot «16» urons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceaHuU Y4eOHO-METOANYECKON KOMUCCUH LIEHTPa-KOJUIeKa
npukiaaHeix kpamdukanuii ®PI'’bOY BO Muuypunckuit [AY

npotokos Ne 11 ot «17» utons 2023 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA
npotokost NelO ot «22» utons 2023 r.
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