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HHOACHUTEJBbHAA 3AIINCKA

PaGouas nporpamma y4yeOHOM AUCHUIUIHHE « XUMUS» MIPEIHAa3HAuCHA JUIS U3yYEHUS! XUMUU
B IICHTPE-KOJUIeKE PUKIaaHbIX kBamudukanrin ®I'6OY BO Muuypunckuii ['AY, peanusyromem
0o0pa30BaTeNpHyI0 IPOrpaMMy CpeAHero oOmi¢  oO0pa3oBaHUSA B Hpeleilax OCBOCHUS OCHOBHOMN
npodeccnoHanbHOM 00pa3oBarenbHOM porpammni CITO Ha 6a3e 0CHOBHOTO 001Iero 00pazoBaHus
IIPU OJIFOTOBKE KaJIpOB 1o crienuanbHocTu 35.02.05 ArpoHoMus.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpemnero o0IIero
00pa3oBaHMs, MPEIBSIBIIEMBIX K CTPYKTYpE, COACPKAHUIO M pPE3yJbTaTaM OCBOCHHUS y4eOHOI
JTUCHUIUIAHBL «XUMHS», B COOTBETCTBHH C METOAMYECKUMH DPEKOMECHIAIMSIMHU I10 pear3aliuu
cpeaHero oOmero oOpa3oBaHHs B Tpeeliax OCBOCHUS 00pa30BATEIBHOW MPOrPaMMBI CPETHETO
npoeCCHOHATILHOTO 00pa30BaHUs Ha 0a3e OCHOBHOI'O OOIIEro OOpa3oBaHMsI, yTBEPKICHHBIMU
MunucrepctBoM npocselenus: Poccuiickoit @enepanuu 14.04.2021 rona.

Conepxanue mporpamMmbl «XHWMHsS» HAIlPaBICHO Ha JOCTHDXKEHUE CICTYIOIUX IeJleii:

* (opMupoBaHHE y OOYyYAIOUIMXCS YMEHUS OIICHHBATh 3HAYMMOCTh XMMHYECKOTO 3HAHHS JIJIS
KakJIOro 4eI0BEKa;

* (hopMupoBaHUEe y OOYYAFOIIUXCS LETOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHH B CO3JIaHHH
COBPEMEHHOM EeCTECTBEHHO-HAYYHOW KapTHHBI MUpPA; YMEHHUS OOBSICHATH OOBEKTHI U MPOIECCHI
OKpY>KarollleW JIEUCTBUTEILHOCTU: IMPUPOAHOM, COLMAIBHOM, KYJIBTYPHOW, TEXHUYECKOM CpEmbl,
WCIIONB3YS AJIs1 3TOT0 XUMUYECKUE 3HAHMS;

* pa3BUTHE y 00YJAIOIIUXCS YMEHUH pa3indaTh (PaKThI U OIICHKH, CPABHUBATH OIECHOYHBIC BHIBOJIBI,
BHUJIETh UX CBSI3b C KPUTEPHUSIMU OLIEHOK M CBSI3b KPUTEPHUEB C OMPEICICHHON CUCTEMOM IIEHHOCTEH,
(bopMynHpoBaTh M1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* npuoOpeTeHre OOy4YaIIMMHUCS OMbITa Pa3HOOOpPAa3HOM  NEATENbHOCTH, TIO3HAHUSA W
CaMOTMO3HAHUs; KIIOUEBbIX HAaBBIKOB, NMEIOIINX YHUBEPCATbHOE 3HAUEHUE ISl PAa3JIMUYHBIX BUIOB
NeSITeNbHOCTH (HABBIKOB pEIICHHs TPOoOJieM, MPUHATHS pelIeHUH, MOUCKa, aHanu3a U 00padoTKH
nH(pOpMaIli, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUN, COTPYIHUYECTBA, OE€30MaCHOTO
oOpallleHusi C BeIIeCTBAMHU B TTOBCETHEBHOM JKU3HMU).

B nporpammy BKIIIOUE€HO cojfiep)KaHKE, HAMIPABIEHHOE HA (JOPMUPOBAHUE y 00YUAIOIIUXCS
KOMIIETCHITUM, HeoOXoauMbBIX miId kadecTBeHHOro ocBoeHus OIIOII CIIO na 06a3e OCHOBHOTO
o0miero o0pa3oBaHUsl C MOJYyYEHHUEM CpeIHEro oOIiero oopa3oBaHUs; MPOrpamMMbl MOATOTOBKHU
CHEIMAIMCTOB CPEIHEro 3BeHa o crenuanbHocTi 35.02.05 ArpoHoMusl.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATIIIMHBI «XUMMUSI»

XuMHs — 3TO HayKa O BEIIECTBaX, MX COCTaBE M CTPOCHUHU, CBOMCTBAX M MPEBPAIICHUSX,
S3HAYCHUU XHUMHWYCCKHUX BCHICCTB, MATCPHAJIOB H MPOHECCCOB B HpaKTI/I‘IeCKOﬁ JCATCIIbHOCTHU
YeJI0BeKa.

Conepxanne o0mIe00pa3oBaTeNbHON Y4eOHONW MUCHIUIUIMHBI «XUMUS» HAMpPaBICHO Ha
YCBOCHHUEC 06y‘IaIOHII/IMI/ICSI OCHOBHBIX HOHSITHﬁ, 3aKOHOB U Teopnﬁ XUMHHU; OBJIAACHUC YMCHUAMU
Ha6J'IIOJIaTI) XUMHUYCCKUEC SABJICHUSA, ITPOBOAUTH XUMHAYECKUU OKCIICPUMCHT, IMPOU3BOANUTH PAaCUCThI
HAa OCHOBE XUMHUYECKMX (GOpMyNl BEHIECTB W  YpPaBHEHHH  XUMHYECKHX  pPEaKIIUi.

B mporiecce uzydeHuss XuMun y oOydaroluXxcsl pa3BUBAIOTCS MO3HABATEIbHBIE WHTEPECHI U
WHTEJUIEKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITENILHOM MPUOOPETeHUS 3HAHWUN TIO
XUMHH B COOTBETCTBHH C BO3HHKAIOIIUMH >KM3HEHHBIMU MPOOJIEMaMu, BOCIIUTHIBAETCSI OepekHOe



OTHOIICHMS K MPUPOJIE, TOHUMAHKUE 37J0POBOT0 00pa3a >KU3HU, HEOOXOAUMOCTH MPEAYIPEKICHHS
SIBIICHUIH, HAHOCSIIUX Bpen 3JI0POBBIO U OKpY’Karomien cpene.

OHM OCBaMBAaIOT NMPUEMbI TPAMOTHOTO, 0€30MACHOTO MCIOIB30BAHUS XMMUYECKHX BEIIECTB
U MaTepualioB, TMPUMEHSIEMBIX B OBITY, CEJIIbCKOM XO3SIiiCTBE U Ha MPOU3BOJCTBE.

Peanuzanus 1e1yKTUBHOTO MOJXOJa K HM3YYEHHUIO XUMUHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKUX Olepaluii MBIIUICHUS, KaK aHadu3 M CHUHTe3, O0000IeHMe W KOHKpEeTU3alus,
CpaBHEHUE u aHaJIOTUsl, CUCTEeMaTH3alUs u KJaccupukanus u Ip.

Wzyuenne Xumuu UMEEeT CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT PO
npodeccnoHaTbHOTO 00pa30BaHHUS.

B copepxanum y4eOHOW MUCHUIUIMHBI s creruanbHocTH 35.02.05  ArpoHOoMus
€CTeCTBEHHOHAYYHOTO MPOoduiIst MpohecCHOHATBbHO 3HAYMMBI KOMIIOHEHT HE BBIIEJICH, TaK Kak
BCE €ro coJiep)KaHue SBIAETCS MNPO(GUILHO OPUEHTUPOBAHHBIM M HOCUT MPO(hecCHOHAIBHO
3HAYUMBIN XapakTep.

B mporecce m3ydeHHs] XMMHH TEOPETHYECKHE CBEACHUS IOIOJHSAIOTCS IEMOHCTPALUSIMH,
1a00paTOPHBIMU  ONBITAMH M MPAKTUYECKUMH 3aHATUSMU. 3HAYUTEIBHOE MECTO OTBOJUTCS
XUMHUYECKOMY SKcrepuMeHTy. OH OTKpBbIBAET BO3MOKHOCTh (OPMHUPOBATH y OOYYArOMIMXCS
CTeMaNbHbIE TPEAMETHBIE YMEHHs: paboTaTh C BEIIECTBAMH, BBIMOJIHATH NMPOCThIE XMMUYECKHE
OTBITHI, YYUTH OE30MIaCHOMY M SKOJIOTUYECKH TPAMOTHOMY OOpPAlICHHIO C BEIIECTBAMH,
MaTepHajiaMH U TIpoIieccaMy B OBITY U Ha IPOU3BOJICTBE.

Jlnisi opraHu3aliii BHEAYJUTOPHON CaMOCTOSITEIbHON paboThl 00y4YaromuXCsl MPeICTaBlIeH
MIPUMEPHBIH nepeyeHb pedeparon (oxmnamoB), WHVBUIYaIbHBIX MIPOEKTOB.

B mpornecce u3yueHuss XUMHH BaXHO (HOpMUPOBATh HH(POPMAIMOHHYIO KOMIIETEHTHOCTH
oOyuatomuxcs. [ToaToMy mpu opraHu3anuu caMOCTOATEIbHONW PadOThl aKIEHTHPYETCS BHUMAaHUE
oOyuaroluxcsi Ha TOMCKe HHQpOpMAIMUM B CpeAcTBax Maccmenua, HuTepHere, y4yeOHOU u
CTIEMAIBHON JIUTEPATYpPE C COOTBETCTBYIOMIUM O(OPMIICHHUEM U TIPECTABICHHEM PE3YIIbTaTOB.

B mporpamme 3HaKoM * BBIZENIEH Marepuan, KOTOPHIH OTBOAWTCS HAa CaMOCTOSTEIBHOE
M3y4deHue 00yJarouMucs.

N3yuyenne oOmieoOpa3oBarenbHOM  yuyeOHOW AMCHMIUIMHBL  «XHUMHSD»  3aBEpIIAETCs
MIOJIBEICHUEM UTOTOB B (pOpMEe 3K3aMeHa B MEPBOM cemecTpe U AuddepeHnpoBaHHOIO 3aueTa BO
BTOPOM CEMECTPE B paMKax IMPOMEXKYTOUHOM aTTecTalluy CTyIeHTOB B mpotecce ocBoeHus OITOIT
CIIO no cnennansHOocTy 35.02.05 ArpoHomus.

MECTO YYEBHOM JUCIHHUIIIIMHBI B YYEBHOM IIVTAHE
VYueOHast nuCHMIUIMHA «XUMHs» BXOJHUT B COCTaB MpeaMeTHou obnactu 9.4. EctecTBeHHBIC

Hayku ®I'OC COO wm  obmeobpazoBarensHoro nukia I[IIICC3 crenuanprocTH  35.02.05
ArpoHomus (6a30Basi MOATOTOBKA).

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIAHBI

OcBoeHue COJCPpIKaHUA y"-IC6HOI71 JAUCIHUITIINHBI «XI/IMI/IH», obecrieunBaeT JOCTHIKCHHC
CTYJACHTaMH1 CICOYIOMIUX PE3YIbTATOB!:
* TIUYHOCMHDbBIX .



- YyBCTBO T'OPJIOCTH U YBa)KEHHUS K UCTOPUU U JOCTUKEHUSIM OTEYECTBEHHON XMMHYECKOW HAYyKH;
XMMHAYECKH TPAMOTHOE MIOBEJICHHE B PO(PECCHOHATBHOMN JESITEIBHOCTH U B OBITY IpH 0OpaIieHuu
C XUMHUYECKUMHU BELIECTBAMH, MaTepuagaMu u IIpoLeccamu;
- TOTOBHOCTh K MPOJOJDKEHUIO 00pa3oBaHUS U IOBBINIEHUS KBATU(PHUKALMU B H30paHHOH
poeCCUOHATILHON AEATENIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIIETEHLUH B
3TOM;

- YMEHUE HCII0JIb30BaTh JOCTH)KEHUSI COBPEMEHHOW XMMUYECKON HayKH U XMMUYECKUX TEXHOIOTUI
JUIsl TIOBBILICHUS COOCTBEHHOTO MHTEJUICKTYAIbHOTO Pa3BUTHS B BHIOpAaHHOW MpodeccHOHAIbHON
JeSITENIbHOCTH;

* MemanpeomMemHuuix:

- HCIIOJIb30BAaHME  Pa3IMUHBIX  BUJOB  I103HABATEIbHOW  JAESITEIBHOCTHU U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX oOlepauuil (IMOCTaHOBKM 3ajaud, (OpMyJUpOBaHMS TUIOTE3, aHAIU3a U
CHHTE3a, CPaBHEHUs, 0000IIEHMsI, CUCTEMAaTHU3alluH, BbISIBICHUS IPUYUHHO-CIIECTBEHHBIX CBA3EH,
IIOMCKA aHaJIOroB, ()OPMYJIMPOBAHUS BBIBOJIOB) Ul PELICHUs MOCTaBIEHHON 3a7a4yM, IPUMEHEHHE
OCHOBHBIX METO/IOB MO3HaHUs (HAOIIOACHUS, HAyYHOI'O SKCIIEPUMEHTA) Ui U3YyUeHUs Pa3IUUHbIX
CTOPOH XMMHYECKMX OOBEKTOB M MPOLECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOJIUMOCTb
CTaJIKUBATHCS B PO ECCHOHATILHOM cdepe;

- HCIIOJIb30BAaHME Pa3IMYHBIX HCTOYHHUKOB JUJISl MOJIYYEHMsS] XUMHUYECKOW MH(pOpMaluu, YMEHUE
OLIEHUTH €€ IOCTOBEPHOCTH JIJISl IOCTHIKEHHUS XOPOIIUX PE3YIbTATOB B MPO(pECCHOHATLHOU cdepe;
npeomMemuuix:

- ¢(hOpMUPOBAHHOCTb IPEJICTABICHUA O MECTe XMMHM B COBPEMEHHOM HayyHOH KapTHHE MHpA;
MIOHMMaHHE POJIM XMMUHU B (POPMUPOBAHUM KPYro3opa U (PyHKIMOHAIBHOW IPAMOTHOCTH YEJIOBEKa
JUIsl peLIeHUs IPAaKTUYECKUX 3a/a4;

- BJAJEHME OCHOBOIOJAralOIIMMU  XUMHUYECKUMH  IOHATUSAMH, TEOPUSMH, 3aKOHAMH
U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BAaHUE XUMHUYECKONW TEPMHUHOJOTHMEH U CHUMBOJIMKOW;
- BJIQJICHME OCHOBHBIMH METOJAMU HAy4YHOTO T[I03HAHUS, HCIHOJIb3YEMBIMH B XUMHHU:
HaOJII0/IEHUEM, ONMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUEM 00pabaThiBaTh, OOBSICHSTH
pe3yNbTaThl MPOBEJIEHHBIX OIBITOB U JI€JaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSThH
METO/IbI MIO3HAHUS npu peLeHnn PaKTUYECKUX 3ajau;
- c(hOpMHUPOBAHHOCTh YMEHHUS JlaBaThb KOJMYECTBEHHBIE OLIEHKM M IPOU3BOAUTH PaCUeThl IO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSM;

- BIIQJICHHE MpaBUJIAMM TEXHHKH O€30IacHOCTU IPH MCIOJIb30BAaHUM XUMHUYECKUX BEIECTB;
- c(opMHPOBAaHHOCTh COOCTBEHHOW MO3WIMHM [0 OTHOLIEHUI0 K XHUMHUYECKOW HH(popMaluy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.



Conepxanue o0ueo0pa3oBaTe/ibHOM Y4eOHOU IMCHUIIMHBI XUMMS

BBenenue
HaquHe METOAbI IIO3HAHUSA BCIICCTB U XUMHUUYCCKUX HBJ’IGHI/Iﬁ . POJIL I-)KCHepI/IMeHTa
u TEOpUU B XAMUU. 3HaueHue XAMUH pH OCBOCHUU npodeccuu.

1. Oprannyeckasi XumMus
1.1. IIpeomem opzanuueckoii xumuu. Teopusa cmpoenusn opzanuueckux coeOuHeHuil

IIpeamer opranudveckoid xumuu. [loHsATHE 00 OpraHWYECKOM BEIIECTBE W OPTaHHMYECKOU
xumuu. *KpaTkuil ouepk MCTOpPUM pa3BUTHUs OpraHUYECKOH XUMHMM. Butamusm u ero kpyueHue.™
OcoOeHHOCTH CTPOCHMSI OpraHMYecKHX coenuHeHuid. KpyroBopor yriepoga B mpupoje.
Teopust crTpoeHust oprannyeckux coeauHeHuid A.M.byrnepoa. Ilpeamoceuiku co3znaHus
Teopun crpoeHusd. OCHOBHblE NOJIOKEHUs Teopun crpoeHus A.M.byrinepoBa. Xumunueckoe
CTPOEHHE M CBOMCTBa opraHuyeckux BemiecTB. [loHsTne 00 mzomepun. CriocoObl 0TOOpa)keHUs
cTpoeHusi MoJiekyasl ((popmyinsl, mozaenu). 3HaueHue teopuu A.M. ByrtnepoBa Uit pa3BUTHSA
OpPraHUYeCKOM XMMHUU U XUMHUYECKUX IPOrHo30B. CTpoeHHe aToMa yriepojaa. DIeKTPOHHOE 001aKo
u opburtanb, S- U p-opOuTanu. DJIEKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue ¢GopMysbl aToMa
yriepoja B OCHOBHOM U BO30YXIEHHOM cocTOsiHUsAX. KoBajeHTHas XMMHYecKas CBSI3b U €€
KJIACCU(UKALIUSA 110 CIIOCO0Y MepeKphIBaHus opouTaneii (6- u m-cBs3M). [loHsATHE THOpUAM3AIIH.
Paznuuneie Tumbel rHOpHan3anuu ¥ (GopMa aTOMHBIX OpOWTaliel, B3aUMHOE OTTaJIKHUBAaHHE
rUOpUAHBIX OpOUTanel M MX PacloIOXKEHHUE B IMPOCTPAHCTBE B COOTBETCTBUUM C MUHUMYMOM
sHepruu. ['eomeTpusi MOJEKya BeEUIeCTB, OOpPAa30BAaHHBIX AaTOMaMH YIJepoJa B Pa3IUYHBIX
COCTOSIHUSIX THOPUIU3ALHH.

Kaaccuduxanmua opranmuyeckux coeamHenuii. Kiaccuduxanuss opraHuyecKuxX BEIIECTB
B 3aBUCHUMOCTH OT CTpOe€HMsI yriepogHol unenu. [loHsATHE (QYHKIMOHAIBHONW TPYMIbL.
Knaccudukanuss ~ opraHMdeckux  BeWECTB MO  TUMNY  (YHKUHMOHAJIbHON  TpYNIIBL.
OCHOBBI HOMEHKJIaTypbl OPraHMYECKUX BELIECTB. TpuBHaANbHBIE Ha3BaHUA. PanuoHanbHas
HOMEHKJIAaTypa KaK IIPEIIECTBEHHNLIA HOMEHKJIATypBI IUPAC. Homenknarypa
IUPAC: npunnunsl o0pa3oBaHMs Ha3BaHUI, CTapUIMHCTBO (DYHKIMOHANBHBIX TpYNH, HX
o0o3HaueHne B  mpeduxcax U cypdukcax  Ha3BaHMW  OpPraHMYECKHX  BELIECTB.

Tunbl XMMHYeCKHX cBfi3el B OPraHMYecKHX COeJIMHEHHSIX U CHoco0bl MX pa3pbiBa.
Knaccudukanys KOBaJEHTHBIX CBSI3eH MO  DJIEKTPOOTPULIATENIBHOCTH  CBSI3aHHBIX aTOMOB,
croco0y TepeKphIBaHUs OpOUTalield, KPaTHOCTH, MeXaHu3My oOpa3zoBaHus. CBsi3b TPUPOIBI
XMMUYECKOM CBSI3M C THUIOM KPHUCTAJIMUECKOW PELIeTKH BEIIeCTBa M €ro (U3N4YeCKUMHU
cBoWcTBaMM. Pa3pblB  XHMMHYECKOH CBA3M Kak Ipolecc, oOOpaTHBIH ee 00pa3oBaHUIO.
l'omonuTHYeCKHid M TeTepPONIMTUYECKUN pa3pbIBbl CBs3€d, MX COIMOCTaBICHHWE C OOMEHHBIM U
JOHOPHO-aKIENTOPHBIM MEXaHW3MaMH UuX oOpa3oBanusa. IloHaTme CBOOOJHOrO pajauKania,
HYKJIEO(MUIBHON U 3JIEKTPOPUIBHON YaCTUIIBI.

Kaaccndpukanmusa peakumii B opranmveckoil xummu. IloHstne o Tumax M MexaHuM3Max
peakimii B oprannyeckoit xumun. Cyocerpar u pearent. Kiaccudukanms peakiuii mo M3MEHEHHUIO B
CTpyKType cyOcTpara (HpuUcCOeIMHEHHE, OTIICIJICHHE, 3aMelleHUe, H30MepHu3alusi) U THUITY
peareHTa (paauKanbHBIC, HYKJICODWIbHBIC, 3IEKTpoduiIbHBIE). (OCOOCHHOCTH OKHCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX pEaKLUN B OPraHUYECKON XUMUH.



CoBpeMeHHbIe TMpeICTABJEHUS O XHMHYECKOM CTPOEHHM OPraHU4YeCKHX BellecTB.
OcHOBHbIE HaNpaBJIeHUs pa3BUTHUs Teopuu cTpoeHus A. M. ByriepoBa. M3omepusi opraHMuecKkux
BelIeCTB U e BUAbL. CTPYKTYpHasi M30MEpHsi: MEXKKIIACCOBas, YIIIEPOAHOTO CKEJeTa, MOJOKECHHUS
KpaTHOH CBsi3W M (pyHKIMOHANbHOW rpynmsl. IIpocTpaHcTBeHHass n3oMmepusi: reomMeTpudeckas U
ontudeckas. [loHsTHEe acHMMMeTpUYecKoro LeHTpa. buonornyeckoe 3HaueHHE ONTHUYECKOM
nzomepuu. B3anMmHOe BIIMSHHE aTOMOB B MOJIEKYJaX OPraHUYECKUX BELIECTB. *DJIEKTPOHHBIE
3¢ ¢GeKThl aTOMOB M ATOMHBIX TIPYNI B OpPraHUYECKMX MOJeKynax. MHIYKUHOHHBIM 3¢¢exT,
MOJIOKUTENBHBI M OTPHUIATENbHBIA, €ro ocoOeHHOCTH. Me3oMepHblii 3dhdext (3pdekT
COTIPSIKCHHUSI ), €r0 0COOCHHOCTH. ™

Hemoncmpayuu

Konnekuun opraHmdyeckux BeIIeCTB (B TOM YHCIE JIEKAPCTBEHHBIX IpEnapaToB, KpacuTeneil),
MaTepuaioB (MPUPOJHBIX U CUHTETUYECKUX Kay4dyKOB, IUIACTMACC U BOJIOKOH) U W3JCIUN U3 HUX
(HuTEH, TKAHEH, OT/IETIOUYHBIX MATEPUAJIOB).

Mopenmu wmonexkyn CHs, CoHs, CoHz, CeHs, CH:OH — m1apocTep:kHEBbIE U OOBEMHEIE.
Monenu  OTTaIKWUBaHUS  THOPWAHBIX  OpOWTaNied ¢  [OMOIIBIO  BO3AYIIHBIX  IIAPOB.
B3aumopeiicTBue HATPUS C ATAHOJIOM M OTCYTCTBHE B3aUMOJCUCTBUS C JHUATHUIOBBEIM 3(PHPOM.

1.2. Ilpedenvuble yeneeo0opoovt

I'omonornuecknii psin ankanoB. llonarue 00 yraeBomopomax. OcCOOEHHOCTH CTpOEHUS
MpEACNIbHBIX  YITIEBOJAOPOJOB. AJIKaHbl KaK MPEACTABUTENM MPEICIbHBIX YIIE€BOAOPOIOB.
DONEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJIBI METaHa U JPYrHuX ajKaHOB.
I'omonornueckuii psin U uzomepuss mnapapuHoB. HopmanbHOoe M pa3BETBIECHHOE CTPOEHUE
yriepoaHor nenu. HoMeHknaTypa ajlkaHOB M aJIKWJIBHBIX 3amectutelieil. dusznueckne CBOKCTBA
AJKaHOB. AJIKaHbI B IPUPO/IE.

XuMunuyeckune cBoiictBa ankaHoB. Peaknuum SR-Tuna: rajnoreHupoBaHHE, HUTPOBAHUE 10
KonoBanoBy. MexaHu3M peakuuu XJIOPUPOBAHMS aJIKaHOB. Peakumu IeruapupoBaHUs, TOPEHUS,
KaTAJIUTUYECKOTO0 OKHUCJIEHUS alkaHOB. KpEeKWHr ankaHoOB, pa3M4YHbIE BHJbl KpPEKHUHTa,
MIPUMEHEHUE B NPOMBINUIEHHOCTU. [IMponm3 M KOHBepcHs METaHa, W30MEpHU3alis alIkaHOB.
IIpumeHenne u cnocodbl moydenust ankanoB. O0IacTu mpuMeHeHus aakaHoB. [IpoMbIIeHHBIE
CIOCOOBI TOJYYEHHUsl AJTKAaHOB: TMOJYYEHHE W3 TPHUPOIHBIX HCTOYHHUKOB, KPEKUHT MapaduHOB,
MOJydYeHUE  CHHTETHYECKOTO  O€H3WHa, TrasuuKamus  yris, THAPUPOBAHUE  AJIKAHOB.
*JlabopaTopHble cIOcOObI MOTYYeHHsI aJIKaHOB: cUHTe3 Bropua, nekapOoKcHiInpoBaHUe, THIPOIU3
KapOuaa amroMUHUS.*

Huxnoankanpl. ['oMonornueckuil psii ¥ HOMEHKJIATypa LMKIOAIKAHOB, WX oOmas Qopmyrna.
[lonsiTue o HanpsbkeHUH HMKIa. M3oMepHs IMKIOAIKAHOB: MEXKJIaccoBasi, yIriIepOJHOTO CKeJeTa,
reoMmeTpuueckas. [lomyueHne u Qu3MUeckue CBOMCTBA IUKIOATKAHOB. XHWMHUYECKHUE CBONCTBA
nukinoankanoB. Cnernuduka CBOWCTB IHUKIOATKAHOB C MalbIM pa3MepoM IHKJIA. Peakmmu
MIPUCOCTUHEHHS M PATUKAIBHOTO 3aMEIICHHUS.

Hemoncmpayuu

Mopenun MoJieKya MeTaHa, JAPYTUX alKaHOB, pa3IMYHBIX KOH(MOpMaIuil I[HMKJIOTeKCaHa.
[InaBnenne mapaduwHa M €ro OTHONIIEHHWE K BOJEe (PaCTBOPHUMOCTH, IJIOTHOCTh, CMAuWBAaHHE)..
['openue MeTaHa, MporaH-0yTaHOBOMH cMecH, napaduHa.
OTHolleHWEe  [UKIOreKcaHa K OpOMHOM BOJE€ ©  pacTBOpPY IN€pMaHraHata  Kajus.



IIpakTnyeckoe 3ansitue Nel: «IlonydeHne MeTaHa M U3y4EHUE €TI0 CBOMCTB(TOpEHUE, OTHOILIEHUE
Kk OpoMHOW BOAE M  pacTBOpy  IMEpMaHTraHaTa  KaJus).HOMEHKJIaTypa  ajKaHOB»
IIpakTnueckoe 3ansitue Ne2: «OOHapyXeHHE BOJBI, YIJIIEKHCIOrO Tra3a B MPOAYKTaX TOPEHUs
cBeud. O3HAKOMJICHHE CO CBOMCTBaMH TBepAbIX HapaduHOB (IUIABICHUE, PACTBOPUMOCTS,
OTCYTCTBHEM B3aUMOJIEHCTBHSI ¢ OPOMHOMN BOJIOM, pacTBOpaMU NIEpPMaHIaHaTa KaJlus)»

1.3. Dmunenoswvie u ouenoswie y2ieso000poovl

I'omosornyueckuii psAx ajJakeHOB. DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI
ATWJICHA W alIKeHOB. ['omonorudeckuii psa u obmas Gopmyna amkeHoB. M3omepus THICHOBBIX
YIJIEBOAOPOJOB:  MEXKKIACCOBAs,  YIVIEPOJHOIO  CKEJIETa, TIOJIOKEHHS  KpPaTHOM  CBSI3H,
reomerpuueckas. (OCOOCHHOCTM HOMEHKJIATYpbl ATHJIEHOBBIX  YIJIEBOJIOPOJAOB, Ha3BaHUS
BOKHEHIINX paJuKaoB. dusznyeckue CBOICTBA AJIKEHOB.
XumMHuyeckHe CBOICTBA aJIKEHOB. DIEKTPOPIIBHBII  XapakTep peaklHil, CKIOHHOCTb
K peakuusiM [PUCOCIUHEHMs, OKHUCIEHMs, mnoiaumepusauuu. I[lpaBuno MapkoBHUKOBa
U €ero DSIeKTpOHHOe oOocHOBaHHMe. Peakuuu TramoreHUpoBaHUs, TUIPOraTIOTeHUPOBAHUSA,
ruapatauuy, rugpupoBanus. Mexannsm AE-peakumii. Ilonstue o peakuusx MNOIMMEpU3ALIUU.
I'openne ankeHoB. Peakuuu okucineHus. *Peakuus Barnepa u ee 3HaueHue il oOHapy>KeHUs
HETPEACNIbHBIX YIIIEBOIOPO/IOB, IOJYYSHUSI TIUKOIEH. ™

IIpumeHenne u cmocoObI TMOJYYeHUS] AJKEeHOB. lICronb30BaHME BBICOKOW PEAKIIMOHHOM
CIOCOOHOCTH aJKEHOB B XUMHYECKOW MPOMBINUIEHHOCTH. [IpuMeHeHue 3TujeHa W MpONHIICHA.
[IpoMbInIeHHBIE CITOCOOBI MOTYYEHUS allKeHOB. Peakiuu AeruapupoBaHus U KPEKUHTa aJKEHOB.
JlabopatopHblie criocoObI MOTYYEHHSI aJTKEHOB.

Aakaguenbl. [lonstue u kiIaccudukanmuss AUEHOBBIX  YIJIEBOJOPOAOB IO B3aUMHOMY
PaCIOJIOKEHHUIO KPATHBIX CBsi3e B Mojiekyse. OCOOEHHOCTH AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOCHUS CONpPSDKEHHBIX AuEHOB. IloHATHE 0 m-35eKkTpoHHOM cucteme. Homenkiarypa
JIMEHOBBIX YIJIEBOIOPOI0B. OCOOEHHOCTH XHUMHUYECKUX CBOMCTB CONPSHKEHHBIX JIMEHOB Kak
CIEJICTBHE WX DJIEKTPOHHOTO cTpoeHus. Peakuum 1,4-npucoenunenus. [lomumepusanus
nueHoB. CrocoObl MOTy4YeHHsI TMEHOBBIX YIIIeBOA0po10B: paboTel C.B.JIeGenena, neruapupoBaHue
AJIKAHOB.

OcHOBHbBIE NMOHATHS XMMHH BbICOKOMOJIEKYJSIDHBIX COeMHEHHMH (HA NMpuUMepe NMPOAYKTOB
NOJMMEPHU3AIMU  AJKEHOB, AaJKAaJMeHOB W HMX TaJOreHNnpoM3BOAHbIX). MoHomep,
MOJUMEp, peakuus NOJIMMEPU3AIMU, CTENEHb IOJUMEPHU3aLNH, CTPYKTYpPHOE 3BEHO. THIIbI
MOJUMEPHBIX LENE: JMHEWHbIC, pa3BETBIECHHbIC, clUTbie. [lOHATHE O CcTepeoperyIapHbIX
nonuMepax. llomumepsl  TepMomiIacTUYHBIE W TepMOpeakTuBHbIE.  [IpencraBienue o
miactMaccax M ajactomepax. [loamdTHUIIEH BBICOKOIO W HU3KOIO JaBJIEHHUS, €ro CBOWCTBA
u npuMmeHenue. [lonumpomnuieH, ero IpuMeHeHre U cBoicTBa.* ["anorencoaepxaiiyie moJIuMephl:
tehnmon, mnonmuBUHWIXKIOpUA.* Kaydyku HarypanmpHbli W cuHTeTHYeckue. CormoamMepsl
(OyTamueHCTHPOIbHBII Kay4yK). Bynkanuszanus Kaydyka, pe3uHa u H00HUT.
Jemoncmpayuu

Mogenu MOJEKyn CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX HM30MEpPOB AJKEHOB U AJIKAJUEHOB.
Komnexnust «Kayayk u pesuHa». OOHapyKeHHE HEMpPENeTbHbIX COSAMHEHUNH B KEPOCHHE,
CKUIIUJApE.



O3HakoMIiIEHHE c oOpasnamu MIOJINATHIIEHA u MOJIUIIPOIMJIEHA.
Pacrnio3naBanue 00pa3IoB aJIKaHOB M AJKEHOB.

IIpakTuuyeckas padora Ne3 «[lomyueHue 3TuiIeHa | M3y4YEHHE €rO CBOICTBa (B3aMMoOJEHCTBHE
3THIIeHa ¢ OPOMHOI BOJIOM, pacTBOPOM NepMaHraHaTa kanus. HomMeHknarypa ankeHOB».

1.4. Ayemunenoegwie y2neeo000poosl

I'omosiornyeckuii psii aJKUHOB. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE aleTHUIICHA
W Jpyrux ankuHOB. ['omomormueckuit psig u obmas Qopmyna ankuHOB. HoMeHkmaTypa
AUETUICHOBBIX YIIEBOAOPOAOB. M30MepHs MEXKKIaccoBas, YIJIEPOJHOIO CKEJIEeTa, IOJIOKEHUS
KpPaTHOM CBSI3U.

XuMHYeCKHe CBOWCTBA W NpPHMeHeHHe AJKHHOB. OCOOCHHOCTHM pEaKIUi MPUCOCITUHCHHUS
0 TPOMHOM yriepoA-yriaeponHo cBa3u. Peakumss Kyueposa. IlpaBuno MapkoBHUKOBa
MPUMEHHUTEBHO K aneTwieHaM. [loBMKHOCTE aToMa BojOpoa (KUCIOTHBIE CBOMCTBA aJIKHWHOB).
Oxkucienne ankuHOB. Peakums 3enuHckoro. IlpuMmeHeHHe aneTHICHOBBIX — YTIIEBOJOPOJIOB.
[lonuBuHunanerar.

Ioayyenne ankuuoB. [lonydeHue ameTwieHa NHPOIM3OM METaHAa M KapOWIHBIM METOJIOM.
Hemoncmpauyuu

Monenun MOJIEKYJIbI aleTuiIeHa u IpyTUx QJIKHOB.
[TonyueHnue anerusieHa W3 KapOuga KaiblMsi, O3HAKOMJICHHE C (U3MYECKUMU M XUMHUYECKUMHU
CBOMCTBAMM  alleTWJIEHA:  pPAacTBOPUMOCTbIO B  BOJE, TOPEHHMEM,  B3aUMOJCHCTBUEM
c OpomHOW BOJOI, pacTBOpoM mepMaHranara kamus, comsmu wmenu (I) u  cepeOpa.
IIpakTnueckas padora Ne:4 «Ilonyuenue u cBolicTBa aneruiieHa. HomeHknaTypa ajakuHOBY.

1.5. Apomamuueckue y2n1e6000poovt

I'omosiornueckuii psix apeHoB. beH301 Kak MpeACTaBUTENb apeHOB. Pa3BuTue npencraBieHUi o
crpoeHun Oen3ona. CoOBpeMEHHBIE MPEICTABIEHUS 00 3JIEKTPOHHOM M IPOCTPAHCTBEHHOM
crpoeHun Oenszona. OOpa3oBaHME apoMaTHYecKOll m-cuctembl. [omomorn OeH3ona, UX
HOMEHKJarypa, obmas Qopmyna. Homenknarypa uis Ju3aMelleHHBIX NPOMU3BOJHBIX OeH30ia:
opmo-, Mema-, napa-paclojoXeHue 3amectuTenel. @DU3NYECKHME  CBOWCTBA  apEHOB.
Xumuyeckue cBoiicTBa apeHoB. [lpumepbl peakuuii  37I€KTPOPUIBHOTO  3aMelEHUS:
raJIorTeHUPOBAHUSA, alKuIupoBaHus  (karamuzatopel Ppunens — Kpadrca), HuTpoBaHuUS,
cynbupoBanus. Peakuuu ruapupoBaHUs W MPUCOEAWHEHHUS Xjopa K OeHzomy. *OcobeHHOCTH
XUMHUYECKUX CBOMCTB rOMOJIOrOB OeH3oia * B3auMmHOe BIMsSHHE aTOMOB Ha IPHUMEpPE FOMOJIOIOB
apeHoB. OpueHTanuss B peakuusx siekTpopunbHoro 3amemieHus. Opuentantsl | um Il pona.
IIpumenenne M moJiydyeHue apeHoB. [IpupoaHbIE NCTOYHUKHM apOMaTHYECKHUX YIJIEBOJOPOIOB.
Apomaruzanus aJIKAaHOB " LIUKJIOAJIKAHOB. AnKnnupoBaHue OeHzoua.
Jemoncmpayuu

apocTepkHeBble W OOBEMHBIE  MOJEIM  MOJIEKyl  OeH30ila M €ro  T'OMOJIOTOB.
OTtHoleHue OeHzona K OpoMHOI BOJIE, pacTBopy NepMaHraHaTa KaJusl.

1.6. IlIpupoonsvie ucmouHuku y2n1e6000pooos
Hedrb. Haxoxnenue B mpupone, CocTaB M (U3MYECKHE  CBOWCTBA  HEPTH.

TornmBHO3HEpreTHyeckoe 3HayeHrne Hetu. [Ipompinuiennas nepepadorka Hedtu. Pextudukarms
He(TH, OCHOBHbIE (paKIMU €€ pa3JesieHus, MX MCIoJb30BaHue. BTopuuHas nepepaboTka



HePTenpoayKTOB.  *PexkTuduKanuss Mazyra TMpH  yYMEHBUICHHOM JaBiieHUH.*  Kpexunr
HedTenpoaykToB. Pasnuunbie BuIbl kpekuHra, padotel B.I'.IllyxoBa. M3omepusanus aikaHOB.
AJNKWIMpPOBaHHE HENpENeNIbHBIX YIIeBOI0poaoB. Pudopmunr nHeprenpoaykroB. KauectBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.

Ipupoaubiii 1 monyTHbIH HedTAHOH ra3bl. CpaBHEHHE COCTaBa MPUPOAHOTO M IMOIMYTHOIO
ra3oB, UX MPAKTUYECKOE HUCIIOJIb30BAHHUE.

*Kamennblii yroab. OCHOBHBIE HaIlpaBJICHHs HCIOJB30BaHUs KaMmeHHOro yrisi. KokcoBanue
KAMEHHOT'O yIUIsl, Ba)KHEWIIME NPOAYKTHI 3TOr0 IIpolecca: KOKC, KaMEHHOYIOJbHAasi CMOJIa,
HajcMmoibHas Bojaa. CoenuHEHUs, BbIIEISEMbIE W3 KaMEHHOYIOJIbHOW cMoOibl. IIpoaykTsl,
[10JIy4aeMble U3 HaJICMOJBHOM BOJBL. ™

DKOJIOTUYECKHE AacCIeKThl J00bIuM, MepepadOoTKM M HCHOJIb30BAHUS TOPIOYMX HCKOIAEMBIX.

Hemoncmpayuu

Komnexkuust «IIpupoanbie HCTOYHUKU YTII€BOAOPOA0B». CpaBHEHHE MPOLIECCOB TOpeHHs] HEDTH U
npupoaHoro  raza.  OOpazoBaHue  HePTSIHOW  ITUIGHKM  HA  TOBEPXHOCTH  BOJIBI
Karanutnueckuii  kpexkuHr mnapadguHa (WM KepocuHa). PacTBOpUMOCTH  pa3IUYHBIX
He(TEenpOIyKTOB (Oensuna, KEepOCHHa, JU3EJIHHOTO TOILIINBA,

BaselnHa, mapaduHa) Ipyr B IpyTe.
1.7. I'uopokcunvhsvle coeounenus

Crtpoenne u kjaaccupukanus cnuproB. Kiaccupukanus cnupToB MO THUILY YIIEBOJOPOIHOTO
paaMKaa, Yucily THIPOKCHIBHBIX TPYII U TUITy aTOMa YIJepoja, CBA3aHHOTO C THIPOKCHIBHOM
rpynmnoi. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE TUAPOKCUIBHON Tpynmbl. BrnusHue
CTpPOCHHSI CHOHPTOB Ha HX (u3HUecKue CBOHCTBA. MEXMOJIEKYsIpHAas BOJOPOAHAS CBS3b.
'oMonornueckuil psiA  NpeAeNbHBIX OJHOATOMHBIX CHUPTOB. M3oMepuss U HOMEHKIATypa
AJIKaHOJIOB, UX o0ImIas Gopmyra.

XHMHYeCKHe CBOMCTBA AaJKAHOJOB. PeaklMoHHAs CIOCOOHOCTh MpPEAETIbHBIX OJHOATOMHBIX
cnuptoB. CpaBHEHHME KHCIOTHO-OCHOBHBIX CBOMCTB OpraHMYeCKMX U  HEOPraHMYECKUX
coeauHeHuil, coaepxammx OH-rpynmy: KuCJIOT, OCHOBaHUM, aM(OTEpHBIX COETUHEHUH
(Boapbl, crnupTOB). Peakiuu, MNOATBEp)KIAIOMME KUCIOTHBIE CBOWCTBA CHMPTOB. Peakuuun
3aMEIIEeHUs] TUAPOKCUIBHOM Tpynmbl. MeXMOJIeKylsipHas Jerujaparanus CIUPTOB, YCIOBHS
o0pa3zoBaHus MpOCThIX 3(upoB. CioxkHbIE PUPHl HEOPraHMYECKUX M OPraHUYECKUX KHCIIOT,
peakuuu  arepuduranuu.  OKuUCIeHHME W OKUCIUTENbHOE  JECTUAPUPOBAHHUE  CIIUPTOB.
Cnoco0bl mosryuyeHusi cnuMproB. ['Maponu3 rajgoreHaqkaHoB. ['maparanus ajkeHOB, YCIIOBUS €€
npoBeneHus. BocctaHoBiieHne KapOOHMIIBHBIX COETMHEHUI.

OTtaenbHble NpeACTABUTENN AJKAHOJIOB. MeTaHON, €ro NpPOMBIIUIEHHOE IOJydyeHHuEe U
NpUMEHEHHEe B TPOMBIIUIEHHOCTH. buonornueckoe neiictBue MeraHona. Cneuuduyeckue
CIocoOBbl  TOJYYEHUs  STWIOBOro  coupra.  PHU3MOJIOrMYEcKoe  JCHCTBHE  ATAaHOJIA.
MHoroaToMusble cnupThl. M30Mepuss 1 HOMEHKJIATypa MpeAcTaBUTENeH JBYyX- M TPEeXaTOMHBIX
cupToB. OCOOEHHOCTH XMMHUYECKMX CBOWCTB MHOTOQTOMHBIX CIHPTOB, MX KayeCTBEHHOE
obHapyxeHue. OTAenbHbIe MPEICTABUTENN: YTUICHIVIMKOIb, TNIULIEPUH, CIOCOOBI UX MOJTY4EHHs,
MIPaKTUYECKOE IPUMEHEHHE.

®eHos1. DJEKTPOHHOE U  TPOCTPAHCTBEHHOE CTpoeHWe (eHonma. BzammHoe BiIUsHHE
apoMaTHYECKOro KOJIbLIa ¥ TMAPOKCHIIBHOM rpynnbl. XMMHYECKHE CBOMCTBA (heHosa Kak (QyHKIUSA
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€ro XUMHUYECKOro CTpoeHus. bpomupoBanue ¢eHona (KauecTBEHHas peakiys), HUTPOBAHUE
(MMKpUHOBasi KUCIIOTA, €e CBOMCTBAa M NpuMeHeHue). OOpazoBaHME OKPAIIEHHBIX KOMIUIEKCOB C
nmonom  Fe**.  Ilpumenenne  ¢denona. Ilonyuenme  ¢enona B HPOMBIIUIEHHOCTH.
Hemoncmpayuu
Mogenu MOIeKys CIUPTOB U (PEHOJIOB.
PacTBOprMOCTh B BOZE alKaHOJIOB, STWJICHIJIMKOJS, INUIepuHa, (eHona. Peakuus ¢enona c
dopmanpaeruiom. KadyecTBeHHble peakuuu Ha (eHOJ. 3aBHCHMOCTH PACTBOPUMOCTH (peHOoJa B
BOJIE OT TemIeparypsl. BzaumoseiictBue (eHona ¢ pactBopoM mienoud. Pacrno3HaBaHue BOAHBIX
pacTBOpoB eHOIA U TIIUIIEPUHA.

IIpakTnueckas padora Ned: « M3ydyeHue CBOMCTB CHUPTOB (pacTBOPUMOCTH B BOJE,
OKHCJICHHE), TTOJy4YeHHE AUITHIIOBOTO 3(pupa, TIHIEepaTa MeIn».

1.8. Anvoezuowot u kemonwt

T'omouiornyeckue psiabl ajabAeruioB M KeToHOB. [loHATHE O KapOOHWIBHBIX COCAMHEHUSX.
DIEKTPOHHOE CTpOEHHE KapOOHWIBHOM Trpynmbl. M3omepuss U HOMEHKIATypa ajbAECTHUIOB U
KETOHOB. dusznyeckue CBONCTBA KapOOHUITHHBIX COCMHEHUM.
XumMHuYecKHe CBOMCTBAa ajbJeruji0B M KeTOHOB. PeakimoHHas crocoOHOCTh KapOOHMIIBHBIX
COCIMHEHMM. Peakunyu OKHMCIICHHs albIerui0B, KAa4eCTBEHHBIE PEAKIMU HA AJBJICTUAHYIO TPYIILY.
Peaknun MOJIMKOH/ICHCALINH: o0Opa3oBaHue (benonopopmanbIeruIHbIX CMOIL
IIpumeHeHne U Moy4yeHne KapOOHUWIBHBIX coeMHeHmii. [I[pumMeHeHre anbaeruoB U KETOHOB B
ObITYy M TPOMBIIUIEHHOCTU. AJBAECTUABl U KETOHBI B mpupone (3pupHble macia, (pepoMOHBI).
[TonyyeHne KapOOHUJIBHBIX COEJUHEHMHM OKHUCIEHHEM CIHMPTOB, TUApATalMel  aJKUHOB,
OKHCJIEHHEM YTieBo10poAoB. OT/enbHbIe MPEACTaBUTENHN albACTHI0B U KETOHOB, crienuduueckue
CTIIOCOOBI MX TIOTYYEHHUS U CBOICTBA.

Hemoncmpauyuu

[[TapoctepxxHEBBIE u 00BEMHEBIC MOJICIIN MOJIEKYJT aJIbJICTUI0B u KETOHOB.
[Tonyuenue YKCYCHOT'O anbaeTuIa, OKHUCJICHUE 3TaHoJa XPOMOBOM CMECHIO.
KauectBeHHbIie peakuun Ha AJbJECTUHYIO rpymnmy.

IIpakTuyeckas padora Ne6: «3ydyeHre BOCCTAaHOBUTEIBHBIX CBONCTB albJACTHAOB: PEaKIIHS
«cepedpstHOTO 3epKajiay, BoccTaHoBleHue ruapokcuaa meau (11)».

1.9. Kapoonoewie kucnomul u ux npou3eo0nsle

I'omotormyecknii psiA  NpeaejJbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucJaor. Ilonsatue o
KapOOHOBBIX KHCJIOTaX M WX KiIaccuPukanus. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCUIIbHOW rpynmbl. ['OMomOrMyeckuil psa  TpeaeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHMCIIOT, UX HOMEHKJIaTypa U U3oMepHs. MexxMOoeKysipHble BOAOPOIHBIE CBSI3U KapOOKCHIIbHBIX
TPy, ux BIIUSIHUE Ha ¢busnueckue CBOMCTBA KapOOHOBBIX KHCJIOT.
XuMHUYeCKHe CBOMCTBA KapOOHOBBIX KHCJAOT. Peakiuu, WUIIOCTPpUPYIONIME KHUCIOTHBIE
CBOWCTBA W WX CpaBHEHHE CO CBOWCTBAMHM HeOpraHuueckux Kucior. OOpa3oBaHue
(GYHKIIMOHATBHBIX TPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peaknuum stepuduxanuu. AHTHIPHUIBI
KapOOHOBBIX KUCIIOT, UX MOJIy4YE€HUE U IPUMEHEHHUE.

Cnoco0b! moJiydyeHusi KapOOHOBBIX KHCJIOT. OTaejbHbIE NPEACTABUTE]M W HMX 3HAYCHHE.
OOmre crnocoObl MOMydYeHUs:: OKUCICHHE alKaHOB, aIKEHOB, NMEPBHUYHBIX CIHPTOB, AJbJICTUIOB.
Baxneiimne MIPEACTaBUTEIN KapOOHOBBIX KHCJIOT, nx ouonoruyeckas poJib,
cneunpuyeckue CcrocoObl TOJIY4YEHHUs, CBOMCTBA W NPUMEHEHHE MYpPaBbUHOW, YKCYCHOM,
MMaJJbBMATHHOBOM W CTEAapUHOBOW; AaKPWIOBOM MW METAaKpUJIOBOM; OJEMHOBOM, JIMHOJEBOM H
JIMHOJICHOBOM; II1aBEJICBOM; OCH30MHON KUCIIOT.
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Caoxnbie 3¢upbl. CTpoeHHe W HOMEHKIJIATypa CIOXKHBIX 3()HUPOB, MEKKIACCOBAas M30MEpHUS C
KapOOHOBbIMU KuCIOTaMU. CrocoObl MOJMYYEHHS CIOXHBIX 3(gupoB. OOpaTUMOCTh peakuuu
sTepupUKalMU U (aKTOpbl, BIUAIONIME Ha CMelleHue paBHoBecus. *OO0pazoBaHME CIIOXKHBIX
nonmddupos. [lonmmstunenrepedranar. JlaBcaH Kak MPeACTaBUTENb CHHTETHYECKUX BOJOKOH.™
XUMHUECKUE CBOICTBA U IPUMEHEHUE CIOKHBIX IPUPOB.

Kupbl. Kupbl kak cnoxssle 3¢upsl raunepuHa. KapOoHOBBIE KHCIOTHI, BXOASIINE B COCTaB
KUPOB. 3aBUCHUMOCTb KOHCUCTCHLIMM JKMPOB OT HX COCTaBa. XMMHYECKHE CBOWCTBA JKUPOB:
THJIPOJIA3, OMBUICHHUE, THIpUpOBaHue. bronornyeckas pojb KMPOB, HX UCIOJIB30BAHUE B OBITY H
IIPOMBILLIJIEHHOCTH.

Couu kap00HOBBIX KUCA0T. Mbuta. CriocoObl MOJyYeHHsI COJIEH: B3aMMOACHUCTBUE KapOOHOBBIX
KHCIOT C METa/llaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHMSMH, COJIIMH; WICJIOYHOM TUAPOJIN3
CIIO’KHBIX 3(pupoB. XMMHUYECKHE CBOMCTBA COJIEH KAPOOHOBBIX KUCIIOT: THIPOIHU3,PEAKIITH HOHHOTO
obmeHa. Mpblna, CymHOCTh Morouiero jaedcTBus. OTHOLIEHHE MbUIA K JKECTKOM BOJE.
*Cunretnueckue morwiue cpeacrsa — CMC (aerepreHTsl), UX NPEUMYIIECTBA U HEAOCTaTKU.™

Hemoncmpayuu

3HAaKOMCTBO c (buznuecKkuMu CBOMCTBaMHU BOKHENIINX KapOOHOBBIX KHUCJIOT.
OTtHoueHnE pa3IMYHBIX KapOOHOBBIX KHCJIOT K BOJIE.
CpaBaenne pH BOIHBIX PacTBOPOB YKCYCHOW M COJITHOW KHCJIOT OJMHAKOBOW MOJISIPHOCTH.
[Tonyuyenue IPUSATHO MaxHYILIEro CJI0’KHOT'O adupa.

OTHOLIEHHE CIMBOYHOIO, IOJICOJIHEYHOIO, MAIIMHHOTO Macel W MaprapuHa K OpoMHON
BOJIE M pacTBOPY I€pMaHIraHaTa Kajus.

IIpakTnueckas padora Ne/: «B3aumozelicTBue yKCyCHOW KUCIOTHI ¢ MeTayuiamu. [lomyuenue
3¢upa yKCYCHOM KHUCIIOTBI».

IpakTnyeckas padora Ne8: «[lomydeHue Ci0KHBIX 3PUPOB. OMBUICHHE KHPaX»

1.10. Yeneeoowt

ITonsaitue 00 yraeBogax. Kiaccudukanms yrieBogoB. MoHO-, 1U- U MOJMCAXapUIBL,
IIPEJICTAaBUTENN KaXJAO0M TpyNIbl YIIIEBOJOB. buosornueckas poJsib YIJIEBOJOB, MX 3HA4YECHHE
B )KM3HU Y€JIOBEKa U 0OIECTBa.

Momnocaxapuabl. CTpoeHHe M ONTHYECKas H30Mepus MoHocaxapuaoB. VX kinaccudukanus mo
YUCITy aTOMOB yIJiepoja U Mpupoje KapOoHmIbHOU rpymmbl. Dopmynsl Ouiepa u Xeyopca ist
n300pakeHus] MOJIEKYJT MOHocaxapu1oB. OTHeceHre MoHocaxapuioB k D- u L-psny. Baxuelimme
MpeACTaBUTENN MOHO3. [J1I0K03a, CTpoeHHE €€ MOJIEKYNbl U (PU3NYeCKrue CBOMCTBA. TayToMepus.
XUMHUYECKHEe CBOWCTBA TIIIOKO3BI: PEAKLUUHU IO albJAETHIHOW Ipymme («cepeOpsHOro 3epkaiay,
OKHCJIEHHE a30THOHM KHUCIIOTOH, ruipupoBaHue). Peakiuu riroko3bl Kak MHOTOATOMHOTO CIIHpPTA:
B3aUMOJIEHCTBHE TITIOKO3bI ¢ ruapokcuoM Meau (II) mpu koMHaTHOM TemrepaTtype U HarpeBaHMU.
Paznuunbie TUmb OpokeHus: (CupTOBOE, MOIOYHOKKCIOE). [roko3a B mipupoje. buonornueckas
pOJIb U IPUMEHEHHUE IIIOKO3bl. PPYyKTO3a KaK M30Mep INI0KO3bl. CpaBHEHUE CTPOEHUS MOJIEKYJIBI U
XUMHUYECKUX CBOMCTB TJIIOKO3bl U (QpyKTO3bl. DpyKTO3a B MpUpOJE U €€ OHOJIOruYecKasl poib.
Ilento3pl. Pubo3a u ne3okcupub03a Kak MPeICTaBUTENH albIoneHTo3. CTpoeHHue MOJIEKYII.
Mucaxapuabl. Ctpoenue aucaxapunoB. Crnoco0 cousneHeHMs] HUKIOB. BoccranaBnuBaromue u
HEBOCCTAHABIIMBAIOIIME CBOMCTBA JUCAaXapUAOB KaK CIEACTBUE cowleHeHUs Iukia. CTpoeHue u
XUMHYECKHE CBOICTBa Caxapo3sl. *TexHoIOTHYECKHE OCHOBBI IIPOU3BOJICTBA
caxapo3bl.* JlakTo3a 1 MabTO3a KaK M30MEPhI CaXxapo3bl.

IMoaucaxapuasl. O6mee cTtpoeHue nosnucaxapuaoB. CTpoeHHE MOJIEKYJBl Kpaxmala, aMuiio3a U
amwitonektuH. dusnyeckue CBOCTBa KpaxMmaia, €ro HaXxOoXJIE€HHE B MpHUpoJe U Ouosornyeckas
poab. I'nmukoreH. Xumuuecknue cBoiicTBa kpaxmana. CTpO€HHE JIEMEHTAapHOIO 3BEHA LIEJUIIOJIO3BI.
Bnusinue crpoeHus moimMepHOM Lenmu Ha (uU3MuUecKue M XHMMHUYECKHE CBOMCTBA IIEJUIOJIO3BI.
I'uaponns 1emtoa036l, 00pa3oBaHUE CIOXKHBIX 3(PHUPOB C HEOPTaHUYECKUMH U OPraHUYECKHUMHU
kucnoramu. [loHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IlejKe, Buckose. Haxoxnenue B
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npupoae u Ouonoruyeckas poib LeuToso3bl. CpaBHEHHE CBOWCTB Kpaxmaja M LEJUTIONO3BL.
Jemoncmpayuu

OOpa3ipl  yraeBoAOB W M3IENMH W3 HUX. B3auMojeicTBHe TIIOKO3bI € (PYKCHHCEPHHCTOU
KuCioTOoM. OTHOIIEHHE pacTBOpOB caxapo3sl M ManbTo3bl Kk Cu(OH)2 npu HarpeBaHumu.
O3HakoMJIeHHE c buznueckumMu cBOiicTBaMH Kpaxmarna u LEJUTIONIO3BI.
HalOyxanwue 11euioo3sl ¥ Kpaxmaia B Bojie. KoJUIeKIus BOJIOKOH.

IIpakTuyeckasi padora Ne9: «XuWMHYECKHE CBOHCTBAa YIrIEBOAOB (peakmus «CepeOpSHOTro
3epKayia» TIII0KO03bI, B3auMojeiictBue ¢ rugpokcunoM meau (I1), meiictBue amMmmuagyHOro pactBopa
OKcHjIa cepeOpa Ha caxapo3sy, Hoja Ha Kpaxmai)y.

1.11. Amunsl, amunoxuciomsol, Oe1Ku

Knaccupukanmuss u usomepusi amuHoB. [lonstue 00 amwmuax. IlepBudyHble, BTOPHUYHBIC
U TpeTHuHble amuHbL. Kiaccudukanus aMHHOB [0 THUIY YIJIEBOJAOPOJHOTO pagukaga u
YHUCIly aMHHOTPYNNI B MoJieKysie. [oMonoruueckue psapl MNpeAeNbHBIX adupaTHUYeCKUX U
apOMaTUYECKUX aMUHOB, U30MEpUs U HOMEHKJIATypa.

XuMu4eckne CBOMCTBA aMHMHOB. AMUHBI Kak OpPraHMYECKUE OCHOBAHHS, MX CpPaBHEHUE C
aMMHUAaKOM H JPYTMMH HEOpraHWYeCKMMM OCHOBaHUsIMU. CpaBHEHHE XHMMHUYECKHUX CBOWCTB
anudaruyeckux M apoMaTHUeckux aMuHOB. OOpa3zoBaHue aMUAOB. AHHUIUHOBBIC KPACHUTEIH.
*TlonsiTue O CUHTETHYECKUX BOJIOKHAX. [loamamMupl U MoJMaMUIHbIE CHHTETUYECKHE BOJIOKHA.™
IIpumenenne u mnosaydyenne amMuHoB. Ilonmyuenume amuuoB. PabGorer H. H. 3ununa.
AMuHOKHCIO0THI. [loHstTe 00 amMuHOKHCIOTax, UX Kiaccudukanus u crpoeHue. OnTuueckas
M30Mepus 0-aMUHOKHMCIOT. HomeHkaTypa aMHMHOKHUCIOT. [IBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOWCTB aMHHOKHMCJIOT M €€ NpUYuHbI. bunosspHsie nonbl. Peakuuu konaeHcauunu. [lentuanas

CBSI3b. *CHHTETHYECKHUE BOJIOKHA! KaIpoH, 9HAHT.™
Knaccupukanuss BonokoH. [lomyuyeHne aMHHOKHCIOT, WX NpPUMEHEHHE U OWOJOTHYecKas
GbyHKIHS.

beaxku. benku xak npupojHble monuMepsl. [lepBuuHas, BTopuyHas, TPETUYHAS U YETBEPTUUHAS
CTpYKTyphl OenkoB. DuOpwiisipHbie U TI00yAspHbIE Oenku. XHUMHUYECKHE CBOICTBa OEIKOB:
ropeHue, JeHaTypalus, THIPOIu3, KaueCTBEHHbIE (IIBETHBIC) peakiuu. buonornyeckue GyHKIUHA
0enkoB, ux 3HaueHue. benku kak KoMmoHeHT nuiy. [Ipobiema GeNKOBOrO rOJOJaHUS U MYTH €€
peleHus.

Hemoncmpayuu

B3aumogeiicTBue aHuiIMHA W METWJIaMHMHA C BOJOM u kucioTamu. OKpammBaHUE TKaHEH
aHWIMHOBBIMU KpacutensiMu. OO0HapykeHue (pyHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT.
Helrtpanuzanuss  menoun  amMuHOKMCIOTOM.  HeWrpanmuzanmst  KHCIOTBI  aMHHOKHCIIOTOM.
PactBopenue u ocaxaeHne 6enKoB.

IIpakTnyeckas padora NelO: « O6pazoBanue coseil anwinHa. bBpoMupoBaHue aHUIMHA.
IIpakTuyeckas padora Ne 11 «/lenarypauus Oenka. L{BeTHble peakiuu OEIKOBY.

1.12. A30mcooepocanjue cemepoyukauueckue coeounenusn. Hykneunogole kuciomul.

Hyxnennosblie KucjaoTbl. HykieMHOBBIE KUCIIOTHI KaKk NPUPOAHbIE NonuMepsl. HykieoTuasl,
ux crpoenue, npuMepsl. AT® n AJID, nx B3auMonpeBpalieHue 1 poib 3TOro IpoLecca B PUPOE.
[Tonsarue JIHK u PHK. Crpoenne IHK, ee nepBuunas u Bropuunas ctpykrypa. Padorsr @.Kpuka n
J.Yorcona. KommiaemeHTapHOCTh a30THCTBIX ocHOBaHmi. Permkamus JIHK. OcobenHoctn
ctpoerust PHK. Tunst PHK u ux 6uonorunueckue ¢pyukuuu. [lonstue o TpoudHom kojie (KOJOHE).
buocunTe3 Genka B *KUBOM KieTke. ['eHHas MHXKeHepus U OUOTeXHOJIOTHA. TpaHcreHHble (POpMbI
pacTeHUH U KUBOTHBIX.
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Jemoncmpayuu

Mognen MoONeKya BaKHEWIIMX TIeTepolMKIIOB. KoileKnus TeTepOLUKINYECKUX COEIUHEHMM.

Mogenps mosekyibl JITHK, nemMoHcTpanus npuHImMmna KOMIDIEMEHTAPHOCTH a30THCTBIX OCHOBAHMIA.

OOpa3ubl  OPOAYKTOB  NUTaHWs M3  TPAHCTeHHBIX  (QOpPM  pacTeHUH U KUBOTHBIX.

JlexapcTBa ¥ mpenaparbl, U3TOTOBIEHHBIE METOJAAMHU TE€HHOW HHKEHEPUU U OHOTEXHOJIOTHH.
1.13. Buonozuuecku akmueHvle cOeOUHEHUA

®epMmenThl. [lonstue o (epMeHTax Kak O OMOJOTHMUYECKUX KaTalau3aropax OENKOBOW MPHPOJIBL
OCOoOEHHOCTH CTPOEHUSI W CBOWCTB B CpPaBHEHHMM C HEOPraHMYECKHMMM KaTaJu3aTOPaMH.
*Knaccuduxanms dpepmeHToB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTH U
3¢ HEKTUBHOCTD. 3aBUCUMOCTh aKTUBHOCTH (hepMEHTOB OT Temmeparypsl u pH cpensl.* 3nauenue
(bepMeHTOB B ouosorun u pUMEHCHUE B MPOMBIIIJICHHOCTH.
Buramunsl. [lonstie o BuramuHax. Mx knmaccudukanus m o6o3Hadenue. Hopma morpebiieHus
BUTAaMMHOB. BoznopacTBopumblie (Ha mpuMepe ButamuuoB C, rpynnsl B u P) n xupopactBoprmsele
(na mpumepe ButamMuHOB A, D u E). ABUTAaMHHO3bI, TUTICPBUTAMHHO3bI U TUIIOBUTAMHHO3bI, MX
npoduIaKkTHKa.

Topmonsbl. [loHATHE O TOpMOHAX Kak OHMOJOTMYECKH AKTHBHBIX BEIIECTBAX, BBIMOIHSIONIIX
SHJIOKPUHHYIO PETYISAIUI0 KHU3HEIIEATSITLHOCTH OpPTraHU3MOB. Knaccudukanus
TOPMOHOB: CTE€POHUIBI, IMPOU3BOJHBIE AMHHOKHUCIIOT, IOJUINENTHIHBIE W OEIKOBBIE TOPMOHBI.
OtnenbHbIE NPECTaBUTEIIN: ACTPaAJHOIL, TECTOCTEPOH, WHCYJIHH, aJlpeHaJIMH.
JlekapcTBa. IloHsTHe O JieKapcTBax Kak XHMHOTEpAIeBTUYECKUX Tpenapartax. Kparkue
HUCTOPUYECKHE CBEICHUS O BO3HMKHOBEHHWM W DPAa3BUTHH XUMHOTEPANUH. [ pyINIbl JIEKapcTB:
cyabbamMuabpl  (CTpenTouui), AaHTUOMOTUKM  (NEHUIWLINH), AHTUINUPETHKUA  (aCIUPHH),
AQHAJBTeTUKU (QHAIBIMH). MeXaHu3M JICHCTBHSI HEKOTOPBIX JIGKAPCTBEHHBIX IPEIapaTos,
CTPOCHHE MOJIEKYJ, MPOTHO3MPOBAHHE CBOWCTB HAa OCHOBE aHAM3a XHMHUYECKOTO CTPOCHHUSI.
AHTHOMOTHKH, WX KIacCH(UKAuUs IO CTPOCHHIO, THUITy M CHEKTpy JeicTBus. besomacHbie
CTIOCOOBI IPUMEHEHHS, JIEKAPCTBEHHBIE (POPMBEI.

Hemoncmpayuu
CpaBnenue ckopoctu paznoxenus H202 nmox neiictBueM (epmeHTa KaTanazbl U HEOPraHUYECKUX
KaTaJanu3aTopOB: KI, FeCls, MnO.. O06pa3sist BUTaMUHHBIX IIPENapaToB.
ITonuBUTaMUHBL.
Craiizel dororpaduit KMBOTHBIX c Pa3INYHBIMU bopmamu aBUTAMUHO30B.

Cnaiinpl ¢ u300pak€HHUEM CTPYKTYPHBIX (OpPMYN 3CTpaauojia, TECTOCTEPOHA, aJpeHalluHa.
B3aumogeiictBue agpenanuna ¢ pactBopoM FeCls. Cnaiinel ¢ popmynamu amuna cynbhaHUIOBOM
KHMCIIOTBI, TUTHApOo(oIreBod U TUIpodoIreBol KUCIOT, OCH3WINEHUININHA, TeTPalUKINHa,
acrnHpuHa.

IIpakTnuyeckass padora Ne 12: «OOHapykeHHe BHUTaMHHA A B TOJCOJIHEYHOM Macie.
Oo6Hnapyxenue puramuHa C B I0JJ0UHOM COKE».
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2. OBIIHAA ® HEOPTAHUYECKASA XUMUA
2.1. Xumusa — nayka o eeujecmeax

CocraB BemecrBa. XuMHYecKHe dIeMEHTH. (CrnocoObl CyIIECTBOBAHHMS XHWMHYECKHX
3JIEMEHTOB: aTOMBbI, MPOCThIE W CJIOKHBIE BeliecTBa. BeliecTBa MOCTOSTHHOTO U TNEPEMEHHOTO
cocTaBa. 3aKOH TOCTOSIHCTBA COCTaBa BEHISCTB. BemecTBa MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHHUS.

HN3mepenue BemecTBa. Macca aTOMOB M MOJIEKYJl. ATOMHasi €TuHUIIA MacChl. OTHOCUTEIbHBIC
aTOMHasi U MOJIEKyJisipHass macchl. KoiMuecTBO BemiecTBA U €AMHUIBI €r0 M3MEPEHUs: MOJIb,
MMOJIb, KMOJIb. HHciio ABorazipo. MoJisgpHas macca.

*ArperaTHble COCTOSIHHSI BellleCTBA: TBepAOoe (KPUCTALTUYECKOEe M aMOp(hHOE), KUIKOE U
razoobpasHoe. *
3akoH ABorajpo u ero cieAcTBUs. MOoJSpHBIE 00bEM BEIIECTB B Ta3000pa3HOM COCTOSHUU.
OObeTMHEHHBIN ra30BbIN 3aKOH U ypaBHeHUE MeneneeBa—Knanelpona.

*CmecH BemlecTB. Pa3znuuns MEXIy CMECSIMH M XMMUYECKHUMH COEIUHEHUsIMU. MaccoBas u
00beMHas 101 KOMIIOHEHTOB cMecH. *

*M3y4eHrne METOIOB OYMCTKH BEIIeCTBa (TIEpEeKPUCTAILTN3AIS, PUIBTPOBAHUE» *

Hemoncmpayuu
OMBITHI, WJUTIOCTPUPYIOIIUE 3aKOH COXpaHeHHsI Macchl. HekoTopkie BemiecTBa B KOJIMYECTBE 1 MOJIb.
HaGop  Mopenmeldi  aTOMOB W MOJICKYIIL. Mogenb  MoOJSIpHOro  oO0beMa  Ta3oB.

IIpakTHueckass padora Nel3: «PemeHue pacdeTHBIX 3a1ad IO ONPEAETICHUIO COCTaBa U
KOJINYECTBA BEILECTBAY.

2.2. Cmpoenue amoma

ATOM - CiI0XKHasi 4acTuua. JlokazareiabCTBa CIIO)KHOCTH CTPOCHHMS aTOMa: KaTOJIHBIE H
PEHTTEeHOBCKHUE JIyuH, (POoTOo3PPEKT, paanoakTUBHOCTb, AeKTpoau3. [lnanerapHas monenb atoma
3.Pesepdopna. Crpoenue atoma no H.bopy. CoBpeMeHHbIE MpeICTaBIE€HUSI O CTPOCHUH aTOMA.
KopnyckyssipHO-BOTHOBOM TyaJIn3M 4aCTHUL] MUKPOMUPA.

CoctaB aTOMHOIO sapa — HYKJIOHBL: TIPOTOHBI M HEWUTPOHBL. M30TONmBI M HYKIUABI.
Y CcTOWUHUBOCTH SATIEP.

DJIeKTPOHHasi 000/10uka aTomMoB. [loHATHE 00 HIEKTPOHHOH OpPOUTAIN U BIIEKTPOHHOM
obOnmake. KBaHTOBBIE umMcna: TJIaBHOE, OpOUTaNbHOE (MOOOYHOE), MArHUTHOE U CIHUHOBOE.
Pacnipenenenue 3lE€KTPOHOB IO HHEPreTUYECKUM YPOBHSAM, MOJIYPOBHAM M OpOHUTAISIM B
COOTBETCTBUM C TNPUHIUIOM HauUMEHbIeH SHepruu, npuHuunoM I[laynu u npasuiom ['yHpa.
DJeKTpOHHBIE KOHPUTypallui aTOMOB XMMHUYECKHX 3JIEMEHTOB.

BaneHTHblE BO3MOKHOCTH aTOMOB XMMHYECKHUX AJIEMEHTOB.
DneKTpoHHAs KiacCH(DUKALUs XMMHYECKUX 3JIEMEHTOB: S-, P-, d-, f-31eMeHThI.

IpakTuyeckas padora Neld: «CocraBneHue HIEKTPOHHBIX U rpaduyeckux (Gopmys aTOMOB,
ONpeIeIICHUE CTENEHEN OKUCTICHUSI».

2.3. Ilepuoouueckuit 3axon u Ilepuoduueckas cucmema Xumuueckux 31eMeHmos
J.U. Menoeneesa

*OrkpbiTHe Ilepuoanyeckoro 3akona. Ilpeanocbulku: HakomieHHE (AKTOIOTHYECKOTO
Matepuana, pabotel mpenmectBeHHHUKOB (M.B. [leGepeitnepa, A.D. Illankyprya, JIx.A.
Heronenaca, JLIO. Meiiepa), cbe3n xumukoB B Kapicpys, nuuHocTHble KadectBa J[.M.
Menneneesa. Otkpeitue JI.1. Menaeneesim [lepuogndeckoro 3akona.*
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Ilepuonuveckuii 3akoH U cTpoeHue aroma. M3oronbl. COBpEMEHHOE MOHATHE XUMHUUYECKOTO
anementa. CoBpemenHas GopmynupoBka I[lepuoamdeckoro 3akoHa. [lepuoanueckas cucrema u
ctpoeHue aroma. DHU3WYECKUN CMBICT TMOPSAKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB TPYMIbI U
nepuona. Ilepuoauyeckoe M3MEHEHUE CBOMCTB 3JEMEHTOB: pajuyca aToMma; SHEPIMH MOHU3ALINM,
ANEKTPOOTPHUIIATEIPHOCTU. [IpUYMHBI M3MEHEHHSI METAUIMYECKHMX M HEMETAIMYCCKHUX CBOMWCTB
JJIEMEHTOB B TpyNmax H TIEpUoJaX, B TOM 4YHCIEe OONBIIMX U CBEPXOONBIIUX. 3HAUCHUE
[Tepuoanueckoro 3akona u Ilepuoandeckoi cuctembl xumudeckux sineMentoB J[.M. Menpaeneena
JUTSl pa3BUTHS HaYKU U IOHUMAHUSI XUMUYECKON KapTUHBI MUDA.

JdemoncTpauuu. Pasnmuunbsie BapuaHThl TaOaunbl [leprognveckol CHCTEMBl XHMHYECKUX
anemenToB JI.11. Menjeneena.

2.4. Cmpoenue eewecmea

IlonsiTHe © XMMHUECKONl cBsI3M. TUIIBI XMMHUYECKMX CBS3CH: KOBaJCHTHAs, WOHHAad,
MeTaJlJIN4ecKasi U BOJOPOIHAS.

KoBasienTHasi xumMmnueckasi cBs3b. /[Ba MexaHu3ma oOpa3oBaHUS ATOW CBA3M: OOMEHHBIH U
JIOHOPHO-aKUenTOpHbIA. OCHOBHBIE ITapaMETPbl ATOIO THIA CBSI3U: JJIMHA, IPOYHOCTD, YTOJ CBS3U
WM BaJeHTHBIN yrosu. OCHOBHBIE CBOICTBA KOBAJIEHTHOW CBSI3U: HACBIIIEHHOCTb, MOJISPU3YEMOCTh
U TMPOYHOCTh. OJIEKTPOOTPHULATEIBHOCTh U KJIACCU(PUKAIM KOBAJIEHTHBIX CBsI3€ IO 3TOMY
IIPU3HAKY: IOJISIPHAs M HENOJISIPHAs KOBAJIEHTHBIE CBsA3U. [lONApPHOCTH CBA3M M MOJISAPHOCTH
MOJIeKyabl.  KpaTHOCTh KOBaJEHTHBIX CBs3eil M KiaccuuKaluuss HMX IO 3TOMY IIPU3HAKY:
OJIMHAPHBIE, IBOWHBIE, TPOMHBIE, I0JIyTOPHBIE.

*Tunel KpPUCTAUIMYECKUX PEIIETOK Yy BEIIEeCTB C JSTHUM THUIOM CBSI3U: aTOMHBIE U
MoOJIEKYJIsIpHble. @U3NYECKUE CBOWCTBA BEUIECTB C ATUMH KPUCTANIMYECKUMU pelIeTKaMu. ™

HNonHasi xuMu4ecKasi CBSI3b, KaKk KpallHU Clly4ail KOBaAJICHTHOM MOJSIPHOM  CBA3M MexaHusm
00pa3oBaHMsl HOHHOH CBs3U. VIOHHBIE KPUCTAJUTMYECKHE PEIIETKH M CBOMCTBA BEUIECTB C TAKUMHU
KpUCTaJJIaMHU.

Mertanyeckasi XMuMHYecKas CBSI3b, KaK 0COOBIN TUI XMMHUYECKOH CBSA3H, CYLIECTBYIOIINN B
MeTaJllaXx M ciulaBax. Ee oTiMuus M CXOACTBO C KOBAICHTHOM M MOHHOM cBsi3AMH. (CBOMCTBa
METaJUIMYECKON CBA3U. MeTalnmmyeckne KpUCTALINYECKAE PELIETKA U CBOMCTBA BEIIECTB C TAKUMH
KpUCTaJUIAMHU.

Bonoponnas xummnueckasi cBsizb. Mexanusm oOpa3oBanus Takou cBsizu. Ee knmaccuduxanus:
MEXMOJIEKYJIApHAs U BHYTPUMOJIEKYJISIPHAs. BOLOPOAHBIE CBA3U. MOJIEKYIISIPHBIE KPUCTAJLLINYECKHE
pemeTkn i 9TOro Tuma cBs3u. dusmyeckne CBOWCTBA BELIECTB C BOJOPOJHOW CBS3BIO.
buonorudeckast posib BOJIOPOJIHBIX CBA3€H B OpraHU3alK CTPYKTYP OHMOMOIUMEPOB.

*KomnuiexcooOpazoBanue. [loHsTHE O KOMIUIEKCHBIX coenuHeHusx. KoopaumHanuoHHoe
YHUCI0 KOMIUIeKcooOpa3oBaTens. BHyTpeHHssT u BHemHss cdepa KomiuiekcoB. HomeHknarypa
KOMIUIEKCHBIX coeiMHeHui. 1x 3Hauenue.™
demoncrpanuu. Mozaenu MOJNEKYJ pa3IMYyHOM apXUTEKTypbl.  Mogenu KpUCTANIMYECKUX
PELIETOK PAa3JIMYHOIO THUIIA.

MpaxTH4eckas padora Nel5: « KauectBennsie peaxiuu Ha nonsl Fe?* u Fe3*y,

2.5. Ilonumepwt

Heopranuveckue mosmmepsl. [Tonmmepsl — MpocTsie BeecTBa ¢ aTOMHOM KPUCTaJUIMYECKOU
pEIIeTKOM: aJUIOTPONMHBIC BHUAOU3MEHEHHUs yriepoaa (amMas, rpadur, KapOowH, QyIaepeH —
B3aMMOCBSA3b THOpHAM3allMM OpOuTaNeld y aToMOB yriepoja ¢ MPOCTPAHCTBEHHBIM CTPOEHHEM
AJUTOTPOMHBIX MOJTU(UKAIMIA); CENIeH U TeJUTyp Leno4eyHoro crpoeHus. [lonmumepsl — ClloKHBIE
BEIIECTBA C aTOMHOM KPUCTAJUTMYECKON PELIeTKOM: KBapll, KpeMHE3eM (JIMOKCHIHbIE COEAMHEHUS
KPEMHHUS), KOPYH/I (OKCHJ] aJTFOMUHMSA) M aTFOMOCHIIMKATHI (TI0JIE€BBIE IIMATHI, CIII01a, KAOJINH).
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*Munepasibel U TopHbIe Topoabl. Cepa TmutacTuueckas. MuHepadbHOE BOJOKHO — acOecT.
3HaueHue HEOPraHWYEeCKUX MPHUPOJHBIX MOJUMEPOB B (HOPMUPOBAHMM OJHON M3 T€OJIOTMUYECKUX
obomnoyex 3emin — murochepsr.*

Opranuyeckue noauMepsl. CriocoObl MX MOMYYCHHS: PEAKUUH MOJMMEPH3AIMU M PEaKLIUuU
nonukoHAeHcauu. CTPyKTypbl MOJIMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE U IMPOCTPAHCTBEHHBIE.
CTpyKkTypupoBaHHE [OJIMMEPOB: BYJIKaHU3alUs KaydyKoB, AyOiieHHe O€JKOB, OTBEpKICHHE
MTOJIMKOHACHCAIIMOHHBIX MOJIUMEPOB.

*Knaccuukanus moaMMepoB 10 pa3IudHbIM IpU3HAKaM. *

JemoncTpanun. Komnekiuu macTMacc, KaydyKoB, BOJIOKOH, MHHEpPAJIOB M TOPHBIX IOPOA.
MuHepanbHOE BOJIOKHO — acOecT U u3enus u3 Hero. Mozaenu moneky:n 6einkos, JIHK, PHK.

IIpakTnyeckas padora Nel6: «Pemenne sKkCiepuMeHTaIbHBIX 33/a4 Ha WACHTU(DHUKAIHIIO
IUIACTMACC, BOJIOKOH (PacTBOPUMOCTb, DJICKTPOIIPOBOAMMOCTh, TOPIHOYECTh, OTHOIICHHUE K
pacTBOpaM KHUCIIOT, IEI0YeH U OKUCIIUTEIICH ).

2.6. /lucnepcuovle cucmemsl

IlonsaiTe o AucnepcHbIXx cucremax. Kiaccudukanus JUCHEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro0 COCTOSIHUSL JUCIIEPCUOHHOM Cpelbl W JUCIepcHOl (a3bl, a Takke IO pa3Mepy HuX
yactull. ['pyOoaucrnepcHble CUCTEMBI: SMYJIBCHUM M CYCNEH3MH. TOHKOAMCIEPCHBIE CHCTEMBI:
KOJIJIOUJHbIE (30JIM U TeIM) U UCTUHHBIE (MOJIEKYJSPHBIE, MOJEKYISIPHO-UOHHBIE U HOHHBIC).
OS¢ dext Tungans. Koarymsuus B KOJUIOMAHBIX pacTBopax. CHHEPE3HC B TEISIX.

3HaYeHHe JUCIIEPCHBIX CHCTEM B )XMBOW M HEXXMBOW IPUPOJE U MPAKTUYECKON KU3HU UYEIIOBEKA.
OMyJIbCUH W CYCIIEH3UMM B CTPOUTEIBbCTBE, MHUIIEBOM M MEIULUMHCKON MPOMBIIUIEHHOCTH,
KOCMETHKE.

*BbruonornuecKkue, MEIUIIMHCKAE U TEXHOJIOTHYECKUE 30JIM. 3HAUCHHUE TeJeld B OpraHu3aliy KUBOU
Mmatepuu. buonoruueckue, nuiieBble, MEAULIMHCKUE, KOcMeTH4Yeckue reau. Cunepesuc kKak (akrop,
ONPEACIAIONMIA CPOK TOJHOCTH MPOAYKIMM Ha OCHOBE rejieil. CBepThIBaHHME KPOBHU Kak
OMOJIOrNYEeCKUN CUHEPE3HC, ero 3HaYeHue. *

JdemMoHcTpauuu. Buabl IHCIEPCHBIX CHCTEM M HMX XapaKTepHble Ipu3Haku. [IpoxoxaeHue syda
CBeTa yepe3 KOJUIOMIHbIE U UCTUHHBIE pacTBOPbI (3P dexT Tunaais).

2.7. Xumuueckue peakyuu

Kanaccnpukannsa XMMHYECKHX peaknuil B OPraHM4YeCKOH M HEOPraHMYecKOW XMMMHH.
[TonsTe 0 XuMHUYecKou peakuuu. Peaknuuy, uaymuye ¢ “3MEHEHUEM COCTAaBa BEUIECTB: 110 YHCITY U
XapakTepy pearupyrommx M o0pa3yroluxcs BeHIecTB (Pa3lIoKEHHs, COSIMHEHMs, 3aMelleHus,
o0OMeHa); 0 U3MEHEHHUIO CTEIIeHEW OKHMCIIEHUS JIEMEHTOB (OKHCINUTEIbHO-BOCCTAHOBUTENIbHbBIE U
HE OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE pPEAaKLMHU); 1O TemioBoMy d3pdexkry (9k30- u
SHAOTEpMHUYECKHE); MO (a3e (roMo- M TeTEepOreHHbIE); IO HalpaBieHUIO (0OpaTUMble U
HEOOpaTUMBIE); MO MCIOJB30BAHUIO KaTaau3aTopa (KaTaTUTHUECKHE M HEKATAIUTHYECKHeE); 0
MeXxaHU3MYy (paauKaibHble, MOJEKYJISIPHbIE U HOHHBIE).

BeposiTHOCTL NpOTEeKaHMs XMMHYECKHUX peaKUuil. BHyTpeHHss DHEprus, OHTAJBIINA.
TennoBoii 3 ekt xummuueckux peakiuil. Tepmoxumuueckue ypapHeHus. CTaHaapTHasi SHTAIbITUS
peakuuii u obpazoBanusi BemecTB. 3akoH ['. M. I'ecca m ero cnexctBus. DuTponus. TemnoBoi
3¢ (DHeKT XUMHUYECKHUX peakiuid. TepMoXUMHUYECKUe YpaBHEHHUS.

Cxopoctb xumuyeckux peakuuii. [lonstue o ckopoctn peakumil. CKOpocTh TOMO- U
TFETEPOTeHHOMN peakli. JHEPrUus AKTUBAIUH.
@axkTopsl, BIMAKIIME HAa CKOPOCTb XMMHYECKOW peakuuu. [Ipupona pearupyrommx BeLIECTB.
Temmneparypa (3akon Bant-T'odda). Konmenrpamus. Karanmzatopsl W KaTanm3: TOMO- |
reTepOreHHbIN, UX MEXaHNU3Mbl. DEPMEHTHI, UX CPAaBHEHHE C HEOPraHWYECKUMH KaTan3aTOPAMHU.
3aBUCUMOCTbH CKOPOCTH peakuili OT OBEPXHOCTH CONPUKOCHOBEHUS PEarupyroInX BEIIECTB.
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O0paTuMOCTh XMMHYECKHX peakuuid. XumMmuuyeckoe paBHoBecue. [loHATHE O XUMHYECKOM
paBHOBecHM. PaBHOBECHBIE KOHLEHTpaLUU. J[MHAMUYHOCTD XMUMHUYECKOrO paBHOBecusd. DakTopsl,
BIIUSIIOLIME HA CMEIICHHE pPAaBHOBECHUS: KOHIICHTpAlMs, JaBlieHue, TemmepaTtypa (mpunHuun Jle
[llaTenwe).

JemoncTpanuu. Peakiuu, uaynye ¢ oOpa3oBaHHEM OCaJlka, ra3a U BOJIbl; CBOWCTBA METAJUIOB,
OKHCJICHUE albJeruja B KHUCIOTYy M CHUpPTa B aibleTHA. Peakuuu TOpeHHus, 3aMEIleHUs,
COelMHEHUs, OOMEeHa; peaklUMH OHHIOTEPMUYECKME Ha MpHUMEpEe pPEaklLUu Ppa3IokKEeHUs.
B3auMozeicTBue LMHKAa C PAaCTBOPAMU COJITHOM M CEPHOM KHUCIOT IIPU PA3HBIX TeMIeparypax,
pa3sHbIX  KOHICHTpaUMsAX  COJSIHOM  KHCIIOTBI;  pa3lIOKEHHME  IEpOKCHJa  KUCIOpoAa
c mnomompblo okcuma Mapranma (IV), kartamasbl CBIpOrO Msica M CBIpOro  KapToders.
3aBUCUMOCTb CTEIIEHH IEKTPOIUTUYECKON TUCCOLUALNN YKCYCHOM KMCIOThI OT pa30aBiIeHuUs.
IIpakTnyeckas padora Nel7: «Peakuu, uaymue ¢ 00pa3oBaHUEM OCAIKa, ra3a U BOABD)

2.8. Pacmeopul

IloussTHe o0 pacrBopax. OU3NKO-XMMHYECKAss IPUPOJA PACTBOPEHHS M PaCTBOPOB.
B3aumoneiicTBue pacTBopUTeNs M pacTBOPEHHOro BelecTBa. PactBopumocts BemiecTB. CriocoObl
BBIPQKEHHUSI KOHIIEHTPAIMK PAacTBOPOB: MaccoBas J0Jsl pacCTBOPEHHOI'O BellecTBa (IPOLECHTHAs),
MOJIIpHasl.

Teopus 3JIeKTPOJIUTHYECKON JUCCOUANMU. MeXaHN3M AUCCOLMALMY BEIIECTB C PA3JIMYHBIMU
TUIIAMU XUMHAYECKUX CBS3EH.

*Bkiag pycCKHX YUYEHBIX B Pa3BUTHE IPEICTABICHHA 00 AIIEKTPOIUTHYECKON JUCCOLMAIIHH.
OCHOBHBbIE MOJIOKEHUS TEOPUH IIEKTPOTUTHUECKON AUCCOLUALMHN. *

CreneHp 3JEKTPOIUTUYECKON Aucconuanuu U (paxTopsl €€ 3aBUCUMOCTH. CHUIIbHBIE M CpEIHUE
neKkTposnThl. Jlucconumanus BoAbl. Bomoponnslii mokaszatens. Cpena BOIHBIX PacTBOPOB
ANEKTPOIUTOB. Peakiiun oOMeHa B BOAHBIX pacTBOPAaX 3JIEKTPOIUTOB.

I'uaposm3 kak oOMeHHbIN npouecc. HeoOpaTuMelii ruipoinn3 OpraHMuecKuX U HEOPraHMYECKUX
COCJIMHEHMI U €T0 3HaYCHUE B IPAKTUYECKOMN JEATEIBHOCTH YEI0BEKA.

OO6partumslii rugponns conei. Ctynendatsiii ruponus. [lpakTudyeckoe mpuMeHeHHE THIPOIN3a.

['uponu3 opraHMuecKux BellecTB (OENIKOB, )KUPOB, YIIEBOI0B, NOIUHYKIE0TH10B, AT®) u ero
Ouosiornyeckoe U mpakTuyeckoe 3HaueHne. OMpuieHue XKUpoB. Peakuus srepuduxanmu.
Hemoncmpayuu
CpaBHEHHE HIIEKTPONPOBOJHOCTH PACTBOPOB MIEKTPOJNUTOB. CMEIIEHNE PAaBHOBECUS JUCCOLUALIUN
ciabpIxX KUCHOoT. IHAMKAaTOphl M U3BMEHEHUE UX OKPAaCKU B pa3HbIX cpefax. [ uaponns kapOoHATOB,
Cynb(aToB M CHIIMKATOB IIENOYHBIX METaJIOB; HUTpaToB cBuHHIA (II) mam nmHKa, Xjaopuia
aMMOHMUSI.

IIpakTnueckas padora Nel8: «IIpurotoBiaeHne pacTBOPOB Pa3IUUHBIX BUI0B KOHIEHTPALIUN».
IpakTnyeckas padora Nel9: «'naponu3 coneld pa3TuIHOTO THUTIAY.

2.9. OKuCJlumeﬂbuo-eoccmanosumeﬂbnblepeakuuu. 3ﬂel<mpoanultea<ue npoueccol

OKuCINTE/IbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb okucieHus. BoccranoBurenn u
okuciurend. OKHCIEHME M BOCCTaHOBIEHHE. BakHeillne OKHCINUTENIM U BOCCTAaHOBHUTEIM.
BoccranoBuTenpHBIE  CBOMCTBA  METANIOB —  HPOCTBIX  BemiecTB.  OKUCIUTENBHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBAa HEMETANIOB — IPOCTHIX BellecTB. BoccTaHOBHUTENbHBIE CBOWCTBA
BEIIECTB, OOPa30BaHHBIX »JJIEMEHTaMH B HHU3LIEH (OTpULATETBHON) CTENEHH OKHCIICHHUS.
OxucauTeNnbHble CBOMCTBA BEIIECTB, OOpPa30BAaHHBIX 3JEMEHTAMU B BbICHICH (ITOJIOKUTEIHHOMN)
cTerneHu OokucieHus. OKUCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOWCTBA BEIIECTB, 0OPa30BaHHBIX
AJIEMEHTaMU B IIPOMEXKYTOUHBIX CTETICHSIX OKHCIICHUSI.
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MeTtoabl  COCTaBJICHHSI YpPaBHEHUM  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiui. Meton
ANEKTpOHHOrO OanaHca. BiusHue cpensl Ha TPOTEKAHWE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB.

XuMu4ecKHe HCTOYHUKH TOKA. DJIEKTPOJIHbIC TOTCHIUAIBI.

Psin craHmapTHBIX AJIEKTPOIHBIX MTOTEHITUAIOB (3JIEKTPOXUMHUYCCKHUH PsIJT HANIPSHKEHUH METaJIOB).
*T"anbBaHMYECKHE IEMEHTHI U IPUHLMIIBI UX Pa0OTHL.™

*)JIEKTPOJIM3 PACIUIABOB M BOIHBIX PACTBOPOB JJICKTPOIUTOB. [Iporiecchl, mMpoucxXoasime Ha
KaToJie¢ M aHoje. YPaBHEHUS ICKTPOXUMUYECKUX MPOIECCOB. DJIEKTPOIU3 BOIHBIX PACTBOPOB C
WHEPTHBIMH D3JIEKTPOAAMH. OJIEKTPOJU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU JJIEKTPOIAMHU.
[TpakTHdeckoe NpUMeHEHUE IEKTPoIu3a. *

JeMoHcTpanun. BoccraHoBieHHME AMXpoMara Kajlds ATWIOBBIM CHUPTOM. OKHCIUTEIIBHBIC
CBOMCTBAa a30THOM KHUCJIOTBL. OKHUCINTENbHBIE CBONCTBA JUXpoMara Kanus. BzaumonelictBue
a30THOM KHCJOT ¢ Mebl0. OKUCIUTENIBHBIE CBOMCTBA IIEPMAHraHaTa Kajlus B Pa3JInYHbIX Cpeaax.
IIpakTnueckas padora Ne20: «CocraBieHHE YpaBHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii».

2.10. Knaccugpuxauyus sewgecmes. Ilpocmole seugecmea

Kanaccndukannsa Heopranmveckux BemectTB. [Ipocteie u cinoxHble BemecTBa. OKCHIbI, X
kinaccupukanus. ['mapokcuabl  (OCHOBaHUS, KHUCIOPOACOJAEpKAIlMe KHCIOThL, aMdoTepHbIe
runpokcuabl). Kucnorsl, ux knaccugukamus. OcHoBaHus, nx kinaccupukanus. Conu cpemHwue,
KHCJIIbIe, OCHOBHBIE U KOMIUIEKCHBIE.

Meranasbl. [lonoxenue meramioB B [lepuonnyeckoil cucremMe M OCOOEHHOCTH CTPOEHMSI MX
atoMoB. [IpocTeie BemiecTBa — METaJUIbl: CTPOEHUE KPUCTAJJIOB M METaNIMYECKash XUMUYECKas
cBsi3b. OOmme (Qu3MUecKue CBOWCTBA METAUNIOB M HMX BOCCTAaHOBHTEIBHBIC CBOMCTBA:
B3aUMOJICHCTBHE C HEMETAJUIaMU (KHCIOpPOJOM, rajloreHaMu, Cepoil, a30TOM, BOAOPOAOM), BOJIOM,
KHMCIIOTAaMH, PAacTBOpPAMHU COJIEH, OpPraHWYECKMMH BEIECTBAaMHU (CHUPTAMHU, TrajoreHaKaHAMU,
beHonoMm, KucinoTamu), co mesnodyamu. OKCUIbI U THAPOKCUIBI METAJIIOB. 3aBUCHUMOCTh CBOMCTB
9TUX COEIUHEHUI OT CTENEHEW OKHUCIIEHHS METaJJIOB. 3HAU€HHWE METAJJIOB B MPUPOJE U KU3ZHU
OpPraHHU3MOB.

Koppo3usi meramnoB. I[lonsitue koppo3un. XuMHUYECKas KOpPpO3Us. IJIEKTPOXUMHUUECKAs
Koppo3ust. CriocoObl 3alUThl METAJIIIOB OT KOPPO3HUHU.

*O0mue cnocodbl MOJy4eHHs MeTalaI0B. Metamnsl B mpupoje. MeTamnyprust U €€ BUJBIL:
IIUPO-, TUAPO- U NIEKTPOMETAILUTYPrHsl. DJIEKTPOJIN3 PACIUIaBOB U PaCTBOPOB COEUHEHUI METANIOB
U €r0 MPaKTUYECKOe 3HauUeHue.*

Hemeranasbl. [TonoxxeHne HeMETaUIOB B NMEPUOANYECKON CUCTEME, 0COOEHHOCTH CTPOEHHS MX
aTOMOB. DJEKTPOOTPULIATEIBbHOCTbD.

bnaroponHbie raspl. DJIEKTPOHHOE CTPOEHUE aTOMOB OJaropoJHBIX ra3oB U OCOOEHHOCTH X
XUMHUYECKUX U (PU3NUYECKUX CBOMCTB.

Hewmerannsl — mpocTele BemiecTBa. ATOMHOE M MOJIEKYJISIPHOE MX CTPOCHME. AJUIOTPOINMS.
Xumuueckue cBoiicTBa HeMeTauioB. OKHCIUTENLHBIE CBOMCTBA: B3aMMOJEHCTBHE C MeETaJLUIaMH,
BOJAOPOJOM, MEHEE  DJIEKTPOOTPHULATEIbHBIMA  HEMETAJlJIJaMM, HEKOTOPBIMH  CIIOKHBIMHU
BellecTBaMu. BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAJUIOB B PEAKIMAX C (PTOPOM, KUCIOPOIOM,
CJIO>KHBIMU BEIIECTBAMU-OKUCIUTEISAMU (a30THOM U CEPHOM KUCIOTaMH U Ip.).
demoncTpauuu. OOpa3ipl MpencTaBUTENEd KJIAacCOB — BEMIECTB. MoJAeNnu KPHUCTALTHYECKUX
pemierok  MeTtayioB. Kosuieknuss MeETalIoB € pa3HbIMM  (U3WYECKUMHU  CBOMCTBaMH.
B3aumopeiicTBue aUTHsL, HATpUsl, MAarHUS U JKeJie3a C KUCIOPOIOM; LIEIIOYHBIX METAJIJIOB C BOJOH,
cnupTaMu, (pEeHoJOM; IIMHKAa C PAacTBOpPAMU COJSHOM M CEpHOM KHCIIOT; Kejle3a C PacTBOPOM
MEIHOro Kyrnopoca. 3ammra MeTajsioB OT KOPPO3MU: OOpaslibl «HEP)KaBeeK», 3alMTHBIX
MOKPBHITHI. Mojaenu KpucTaUIMIeCKUX PErIeToK Ho/ia, aiMasa, rpadura.

IIpakTnuyeckas padora Ne2l: «BzaumoseiicTBue cose ¢ MeTaiIaMmu»
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2.11. Ocnognule Knaccel HeOPeAHUYUECKUX U OP2AHUYECKUX COCOUHEHUIL

Boaopoanbie coenmHenusi HemeTaJ10B. [lonyuenne ammuaka u xiaopoBoaopoaa . dusnyeckue
cBoiicTBa. OTHOIIEHHE K BOJE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl ¥ aHruApuAbl KapOoOHOBBIX Kuca0T. HeconeoOpasywomue u coneoOpasyromnue
okcuabl. KucnmoTtHele okcuapl, ux cBoiicTBa. OCHOBHBIE OKCHIBI, MX CBOHCTBA. AMpoTepHbBIE
OKCH/JIbl, UX CBOMCTBA. 3aBUCUMOCTh CBOMCTB OKCHJIOB METAJJIOB OT CTENIEHU OKUCIICHUSI.

Kuciaorsl oprannyeckue U Heopranudeckue. KnucioTsl B CBET€ TEOPUU  DIIEKTPOJIUTHYECKON
mucconuanui. Kucinorsl B cBere mpoToiuTHueckod Teopuu. Kiaccudukanus opraHM4ecKux u
HEOpraHuyeckux Kuciaor. OOmme CcBOWCTBA KHCIOT: B3aUMOJEHCTBUE OPraHUYECKHX |
HEOPraHUYECKUX KHUCIIOT C METaJUIaMH, OCHOBHBIMHU U aM(OTEPHBIMU OKCHJIAMHU U THAPOKCHAAMU,
C consiMH, 00pa3oBaHue CIOKHBIX 3PupoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEpHON M
a30THOM KHUCJIOT.

OcHoBaHMsl oOpraHmyecKkue W Heopranuveckme. OCHOBaHHMS B CBE€T€ TEOpPHUU
ANEKTPOJUTUYECKOM  nucconuauud. OCHOBaHUSL B CBET€  IPOTOIUTHYECKOM  TEOpPUH.
Krnaccudukanus opraHu4eckiuxX U HEOPraHUIECKIX OCHOBAHHMNA. XUMHUYCCKUE CBOMCTBA MIEIOYCH 1
HEPACTBOPUMBIX OCHOBaHMIA. CBONCTBA OECKUCIOPOAHBIX OCHOBAHUN: aMMHaKa U aMUHOB.

AmdoTepHble OpraHnyecKue U HeOpraHuveckue coeJuHeHusi. AMQOTEepHbIE OCHOBAHUS B
CBETE MPOTOIUTHYECKON Teopur. AM(OTEPHOCTH OKCHIOB U TUIPOKCUIOB EPEXOTHBIX METAJIOB!
B3aWMO/ICVCTBUE C KUCIOTAMHU U LIEITI0YaMHU.

Cosm. Kiaccupukanus u Xumuueckue cBoiicTBa cojeil. OcoOeHHOCTH CBOMCTB cojeit
OPraHN4YeCKUX U HEOPraHUYECKUX KHUCIIOT.

I'eneTnueckasi CBfA3b MeKAY KJIACCAMH OPraHMYeCKHX M HEOPraHMYeCKHUX COeJIMHEeHHId.
[ToHsiITHE O TEHETWYECKON CBS3M M TE€HETHUYECKUX psiaX B HEOPraHMYECKOW W OpPraHUYECKON
xuMuu. ['eHeTmyeckue psapl U T€HETHYECKas CBSI3b B OpraHMYecKod xumuu. EauHCTBO Mupa
BEILIECTB.

Hemoncmpayuu

Komnnexuun KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB, IEMOHCTPAITUS UX CBOMCTB.
B3anMoeiicTBre KOHIIGHTPUPOBAHHBIX a30THOM M CEpPHOM KHCIIOT, a Tak)Ke pa30aBIeHHON a30THOM
KHUCJIOTHI C Me/Ibl0. B3anmopeiicTBre pacTBopa ruIpOKCUIA HATPUS C KUCIOTHBIMUA OKCUIAMU,
amMpOTepHBIMU THAPOKCHIaMU (TUIPOKCUIOM LIMHKA). B3anMopeiicTBue aMMuaka ¢
XJIOPOBOJIOPOJIOM U BOJIOM.

* OcyHleCTBJIeHI/Ie Mepexoa0B:
Ca — CaO — Caz(POs)2 — Ca(OH):

P — P20s5 — H3POqy
Cu — CuO — CuSO4 — Cu(OH)2 —» CuO — Cu
CoH50H — CoHs —» CoH4Br2 *

IpakTnyeckas padora Ne22: «[lonyuenue ammuaka, CO2, IX CBOHCTBa».

2.12. Xumus snemenmos
S-DJEMEHTBHI.

*Bonmopoa. [[BoiicTBeHHOe moJokeHne Bojopona B Ilepuogmveckoit cucreme. M3oTombl
Bojopoaa. Tsokenas Bojga. OKHUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BOJOPOJAA, €ro
noJiyueHue u npuMeHenue. Poib Bogopoia B )KUBOW U HEXXUBOW IpUpoje.™

*Boga. Ponp BOABl Kak CpeqooOpasyloiero BeMIeCTBa KIETKH. OKOJIOTHYECKHE AaCIEKThI
BOJIONIOJI30BaHMS. *

DaemeHThl |A-rpynnsl. enounsie metamipl. OOmIas XapakTepUCTUKA MIENIOYHBIX METAIJIOB
Ha OCHOBaHUM ToyiokeHHs B [lepmommueckoii cucreme anementoB .M. MenneneeBa u cTpoeHus
atoMoB. [lomydenue, ¢u3uyeckrme ¥ XUMHYECKHE CBOWCTBA IIEIOYHBIX MeTaIoB. KaTHOHBI
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IIEJIOYHBIX METAVIOB KaK BaKHEHIIas XuMuueckas opma UX CyllecTBOBaHUS, PETYISTUBHAS POJIb
KaTMOHOB KaJlusl W HATpus B XKUBOM kierke. [lpuponHble COENMHEHMs] HATpUA W Kalus, HUX
3Ha4YEHHUE.

daeMenThl |IA-rpynnel. O0mas xapakTepucTHKa IIET0YHO3EMENbHBIX METAIJIOB U MarHusi Ha
OCHOBaHMM moJjioxxkeHuss B llepuogmueckoit cucreme anementoB .M. MenaeneeBa u crpoeHus
aToMoB. Kanbmwii, ero nomyuenue, pu3ndecKue 1 XUMUIECKHE CBOMCTBA. BaxkHeIne CoeIMHEHIS
KaJbIUsl, MX 3HaYeHHe U npuMeHenue. Kanpiuii B mpupojae, ero ouonoruyeckas posb.

p-DJIEMEHTBHL.

AsnroMuHMi. XapakTepucTHKa AJIIOMUHMS Ha OCHOBaHMM nosioxkeHuss B  [lepmoamnueckoit
cucreme aemeHToB [I.M1.MenneneeBa u crpoenus aroma. [lonydenue, pu3ndeckne U XUMHUECKUE
CBOMCTBA aJTlOMUHUS. BakHelue COeIMHEHNS AIFOMUHNS, UX CBOMCTBA, 3HAYEHUE U IPUMEHEHHUE.
[IpupoaHbie coeMHEHUs aTIOMUHHUS.

uemenThl IVA-rpynnel. Yriaepon u kpemHuii. OO0mias xapakTepUCTHKAa Ha OCHOBAaHUU HMX
MOJIOKEHUSA B Ilepmogmueckoir cucreme J[.M. MenneneeBa u crpoeHus aroma. IIpocteie
BellecTBa, OOpa3oBaHHBbIE OSTUMHU dJEeMEHTaMH. Yriepoq u ero amioTponus. CBoiicTBa
QJUTOTPOIHBIX MOJU(HUKAIMKA yriepoja, WX 3HauyeHue W npuMeHeHue. OKCUIbl U THUIPOKCHIBI
yriaepoja W KpEeMHHs, MX XUMUuyeckue cBoiicTBa. ColM YrojbHOM M KPEMHHEBBIX KHCIIOT, MX
3Ha4YE€HHUE U IPUMEHEHUE.

* CunukartHasi IpoMbIIuIeHHOCTh [Ipuponoodpasyromas pois yriepoaa Juist ’KHUBOM U KPEeMHUS
— 17151 He)KUBOW IPUPOJIBL. ™

*Tamorenbl. OOmas XapakTepUCTHUKAa TaJOT€HOB Ha OCHOBAaHWU UX TOJIOKEHUS B
[Iepnonnueckoi cucreme anemenToB J[.M1.MeHneneeBa u cTpoeHHs: aTOMOB. ['aJloreHsl — NpoCThIe
BEILIECTBA: CTPOCHUE MOJIEKYJl, XUMUYECKHE CBOMCTBA, MOJy4YE€HUE U IpUMEHeHue. Baxueilue
COCIMHEHHSI TaJOreHOB, HMX CBOWCTBA, 3HAYEHWE M TPUMEHEHHE. [aloreHbl B MPUPOJE.
buonoruueckas pois rajoreHoB.*

*Xaabkorenbl. OOIas XapakTepUCTHKA XaJbKOTEHOB HAa OCHOBAHMHM WX TIOJIOKEHUS B
[Iepuonnueckont cucreme snemeHToB .M. MenneneeBa W CTpOEHUs aTOMOB. XaJbKOTE€HbI —
npocThie BemecTBa. Ayutorponusi. CTpoeHHe MOJIEKYN alFIOTPOITHBIX MOAU(UKAIINI 1 UX CBOWCTBA.
[TonydyeHnue u mpuMeHEHUE KUCIOPOa U cepbl. XalbKOTeHBI B IPUPOJIE, X OHOIOTHYecKast poib.*

JuiemeHThl VA-rpynnsl. O01as XxapakTepuCcTUKa JIEMEHTOB 3TOM IpyMNIbl HAa OCHOBAaHUU HMX
nonoxxenuss B Ilepuommueckoin cucreme snemeHtoB [[.M. Menneneesa W CTpOEHUsS aTOMOB.
CrpoeHue MOJEKyJIbl a30Ta W aUIOTPONHBIX Mojaupuxamuii ¢ochopa, ux dusnueckue u
XUMHUYECKHE CBOWCTBA. BomopoaHbie coenuHeHus sieMeHTOB VA-rpymmbl. OKCHUIbl a30Ta U
dbocdopa, coorBercTByromme uM KHCIOTBL. Comu 3TuX KHUCIOT. CBONCTBa KHUCIOPOIHBIX
coequHeHN azota u ¢docdopa, UX 3HaUeHHUE U TpUMeHeHue. A3oT u (ochop B mpupome, Ux
Ounosoruueckas posb.

d-DyieMeHTHI.

OcoOeHHOCTH CTpOcHHsT aroMoB O-3jeMeHTOB. Menb, HUHK, XpOM, €30, MapraHel Kak
MPOCTHIE BEUIECTBa, WX (PU3NYECKHUE M XUMHUYECKHE CBONCTBa. HaxokaeHue STUX MEeTasioB B
npupoje, ux moinyueHue W 3HaueHue. CoeauHeHUs d-3IEMEHTOB C pa3IMYHBIMU CTEICHIMHU
OKHCJIEHUsl. XapaKTep OKCUIOB U THUJIPOKCUIOB ATHUX AJIEMEHTOB B 3aBUCUMOCTH OT CTEMEHU
OKHWCJICHUS MeTajla.

Jemoncmpayuu. KoONNeKIMU TPOCTHIX BEIIECTB, OOPA30BAaHHBIX JJIEMEHTAMH Pa3INYHBIX
ANEKTPOHHBIX ceMmeicTB. Koimekuuu MHUHEpasoB M TOPHBIX HOPOJ. XUMHYECKUE CBOMCTBA
BOJIOPOJIa, KUCIIOPOAa, cepbl, (pochopa, raJoreHoB, yriaepoaa U APYTrUuX BEIIECTB.

IpakTuyeckas padora Ne23: «B3zaumoneiicTBie altOMUHMS C PACTBOPAMH KHCIIOT U IIETOYEH.
OxkpammBanue MIaMeHU KaTHOHAMH IIEJIOYHBIX U MIETOYHO3EMEbHBIX METAIITIOBY.

IIpakTuyeckas padora Ne24: «[lonydeHne rUAPOKCUIA ATFOMUHUS U UCCIEIOBAHUE CBOWCTBY.

IIpakTuyeckas padora Ne25: «CpoiicTBa kKapOOHATOB U THIPOKAPOOHATOBR)

2.13. Xumus 6 yncuznu oouiecmea
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XuMusi M IpOU3BOACTBO. XUMUYECKAS MPOMBIIIJIEHHOCTh 1 XUMUUECKHE TEXHOJIOTUH.
ChIpbe 1711 XUMHYECKOM MTPOMBIIIUIEHHOCTH. Bo/la B XUMUYECKOM MPOMBIIIIIEHHOCTH. DHEPTUS IS
XUMHUYECKOT0 MPOU3BOACTBA. HayuHbIe NPUHIIUIIBI XUMHAYECKOTO MPOU3BOICTBA. 3alllUTa
OKpY>Kalollle cpelibl M OXpaHa TpyJa IMPyU XUMHUYECKOM MPOU3BOACTBE. OCHOBHBIE CTAIMU
XUMHUYECKOTO Mpoun3BocTBa. CpaBHEHME MPOU3BO/ICTBA aMMHAKa U METAHOJIA.

XuMHUSA B CeJIbCKOM X03sliicTBe. XHMU3aIUs CEIbCKOI0 X035MCTBA U €€ HaIllPaBJICHMUSI.
Pactenus u 1mouBa, MOYBEHHBIHN IMOTIOMIAIOIINI KOMILIEKC. X UMU3aIHUs )KUBOTHOBOACTBA
*YnoOpeHus u ux Kinaccupukanus. XMMUYECKHUE CPEICTBA 3alUThl pacTeHUu. OTpHIIaTeIIbHBIC
MOCIICACTBYS MPUMEHEHUS TIECTUIIMIOB B 00ph0a ¢ HUMU. *

XuMmusl 1 IK0JI0TUsl. XMMHUUYECKOE 3arps3HeHUE OKpykatomiei cpenbl. OxpaHa ruapocdepsl OT
XUMHYECKOTO 3arpsi3HeHus. OXpaHa MOYBEI OT XUMUYECKOT0 3arpsisHeHus. OxpaHa atMochepsl ot
XUMHUYECKOTO 3arpsisHeHus. Oxpana (opbl ¥ payHbl OT XUMHYECKOTO 3arps3HEHHUS.
buotexHonorus u reHHast UHXXEHEPUS.

*XuMHSA ¥ OBCeTHEBHAsI )KM3Hb YejioBeka. JlomanHss anTteka. MoroIue 1 YUCTSIIIE
cpenctBa. Cpencta 00pbObI ¢ OBITOBEIMU HACEKOMBIMHU. CpecTBa JIMUHON TUTUEHBI 1 KOCMETHKH.
Xumus u nuia. MapkupoBKH YIIAKOBOK MUIIEBBIX U TUTHEHUYECKUX MPOAYKTOB U YMEHUE UX
YUTaTh. DKOJIOTHS KUJINIA. XUMUSI U TeHETHKA YeJIoBeKa. ™
Hemoncmpayuu
Mopenu npou3BOACTBA CEPHOU KUCIOTHI U aMMHAaKa.

Komnnekuus ynobpenuii u mecTULnIOB.
OOpa3ubl cpeAcTB OBITOBOM XUMUU M JIEKAPCTBECHHBIX MMPETIAPATOB.

IIpakTuyeckasi padora Ne26: «OnpenencHrue OpraHMIECKUX BEIICCTB B JICKAPCTBEHHBIX
npenaparax. MccinenoBanust cocraBa Cpe/icTB OBITOBOM XUMUN

Tembl pedepaToB (10K/I210B), HHAMBUAYAJIbHBIX IPOEKTOB

* bHOTEeXHONIOTHs U TeHHas HHXKeHepus — TexHosorun XXI Beka.

* HanoTEeXHOJIOT M KaK IPUOPUTETHOE HANIPABICHUE Pa3BUTHS HAYKU U POU3BOJICTBA
B Pocculickon ®@enepanuu.

» CoBpeMeHHbIE METO/Ibl 00€33apa’kUBaHUSI BOJIBI.

* AIIIOTpONIUSL METAJIOB.

* Xusznsb u nesrenpHocTs . M.MeHneneena.

* «[IeproanueckoMy 3aKoHy Oy/yliee He TPO3UT pa3pyIICHUEM. . .»

* Cunre3 114-ro snemenTa — TpuyMd poccuickux (GU3NKOB-I€PIINKOB.

* 1301011 Bogopoa.

* lcnionp30BaHue palOaKTUBHBIX U30TOMNOB B TEXHUYECKUX LIEIIAX.

* PEHTI€HOBCKOE M3JIyYEHHE U €TI0 UCIOJb30BAHUE B TEXHUKE U MEJULIMHE.

* [[l1a3ma — 4yeTBepTOE COCTOSIHUE BELIECTBA.

* AMop(dHBIE BelIecTBa B IPUPOJIE, TEXHUKE, OBITY.

» OXpaHa OKpYXarollen cpeabl OT XUMHYECKOTO 3arpsa3HeHus. KoanuecTBeHHbIE XapaKTepUCTUKH
3arpsAA3HEHUS OKPYXKAIOLIEH CPEBI.

* [IpumeneHue TBEpOTO U ra3000pazHoro okcunaa yriaepoaa (IV).

* 3anuTa 030HOBOT'O 3KPaHA OT XMMHYECKOT0 3arpsI3HEHMS.

* ['pyboaucniepcHbie CUCTEMBI, MX KIIACCU(UKAIUS U HUCTOIb30BaHUE B MPOdecCHOHATBHON
NEATEIbHOCTH.

» KocmeTnueckue renu.

* [IpumeHeHne CyCIIeH3ul U AMYJIbCUN B CTPOUTENIBCTBE.

» MuHepalbl ¥ TOPHBIE IOPOJIbI KaK OCHOBA JIUTOC(EPHI.

» PacTBOpBI BOKpyYT Hac. TUnel pacTBOPOB.

22



* Bona xak peareHT u cpena i XMMHUYECKOr0 IIpoLecca.

* )Kusznb u gestensHocth C.AppeHuyca.

* Bkiax 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU JIEKTPOIUTUYECKON JUCCOLUALINN.
* YceTpaHeHue KECTKOCTH BOJIbI Ha TPOMBIIIJIEHHBIX MPEANIPUATUAX.

* CepHast KMCIIO0Ta — «XJI€0 XUMUYECKOM TPOMBIITICHHOCTH.

* Vcnionp30BaHne MUHEPATIBHBIX KUCIOT Ha MPEANPHUITUSAX PA3IUYHOTO MPODUIIS.

* OKCHIIBI U COJIM KaK CTPOUTEIIbHBIE MAaTCPUAJIBL.

* Hcropus rumca.

* [IoBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

* MHOTOJIMKHMI KapOOHAT KalbLKsA: B IPUPO/IE, B IIPOMBIIUIEHHOCTH, B OBITY.

* Peakuiuu ropenust Ha MPOU3BOJCTBE U B OBITY.

* BupryanpHoe MOIEIUPOBaHUE XUMUYECKUX IIPOLECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIVIABOB AJIEKTPOJIUTOB.

* [IpakTHyeckoe NpUMEHEHUE IEKTPOIu3a: pahMHUPOBAHKE, FAJIbBAHOIIACTHKA,
raJIbBAaHOCTETHSI.

* Mcropus nostydeHus: ¥ NpOM3BOACTBA aTIOMUHUS.

* DIEKTPOIMTHUECKOE TIOTYYCHNE U paQUHUPOBAHIE ME/IH.

* Xuznsb u gesareabHocTs I'. JIpBH.

* Posib MeTau10B B HCTOPUY 4EIIOBEYECKOM HMBHIM3AaLMU. McTopus oTedecTBeHHOM
4epHOU MeTauryprui. COBpeMEHHOE METAIITYPrUUECKOE IIPOU3BOICTBO.

* lcTopust 0Te4eCTBEHHOW LIBETHOM METAJUTYpruM. Posib METauioB U CIIaBOB B
HayYHOTEXHUYECKOM IIporpecce.

» Koppo3zust MeTaioB 1 criocoObl 3alIUThl OT KOPPO3HUH.

* lnepTHBIE 1M 071aropoHbIe ra3bl.

* Poxxparomue coym — rajgoreHsl.

* Mcropus mBeacKON CIIMYKH.

* Mcropus BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOW XUMHUH.

 )Kuznb u gestenbHocTh A. M. byTneposa.

* Butanusm u ero kpax.

* Posib 0T€4ECTBEHHBIX yUEHBIX B CTAHOBJICHUM U Pa3BUTUU MUPOBOW OpraHMYECKON
XUMHUH.

» CoBpeMEHHBIE IIPEJICTaBICHUS O TEOPUH XMMHUECKOTO CTPOCHHUS.

* DKOJIOTUYECKUE acTeKThl UCIIOJIB30BaHUS YIIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMUYECKHUE ACTIEKTHI MEXKTYHAPOIHOTO COTPYIHUYECTBA 10 UCIIOJIb30BAHUIO
YTJIEBOJOPOIHOTO CHIPBSI.

* VicTopust OTKpBITHS U pa3pabOTKU I'a30BbIX U HE(PTIHBIX MECTOPOXKIeHUH B Poccuiickoi
denepanuu.

* XuMHUs yTIeBOJOPOAHOTO ChIpbs U MOs Oy tyiasi mpodeccus.

* YIi1eBoA0pOIHOE TOIUINBO, €r0 BUJIBI M HA3HAYECHUE.

* CUHTeTHYECKHE KayudyKH: HCTOPHUS, MHOT0OOpa3ue U NepCreKTHBHI.

* Pe3nHOTEXHUYECKOE MPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
» CBapo4HOE MPOU3BOACTBO U POJIb XUMHUH YIIIEBOJOPOIOB B HEM.

* HedTb 1 ee TpaHCTIOPTHPOBKA KaK OCHOBA B3aWMOBBITOJIHOTO MEX/TYHAPOIHOI'O COTPYIHUYECTBA.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanmmsanuu coaepkanusi 001Me00pa3oBaTeIbHON YUECOHOW NUCIMIUIMHBI «XHUMHUS» B
npenenax ocsoenust OIIOIT CIIO no cnennansaoctu 35.02.05 ArpoHomust MakcUMaslbHasi yyeOHas
Harpy3ka oOydarommxcsi cocraisier — 289 gac, B ToM 4mcie aynuTopHas (o0si3aTenbHast) ydeOHas
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Harpy3ka oOydJaloIuxcs, BKIOYas TMpakTHYeckue 3aHATus, - 192 wdyaca, BHeayauTOpHAas
caMmocTosiTeNbHast pabota oOyyatomuxcs - 82 yaca, KOHCYIbTanuu — 15 vacos.
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TemaTnyeckui mjiaH

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. Ilpeamer opranuueckoin

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. ITpupogHbIE UCTOYHUKH 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.

2.0011a5 1 HEOPraHWYeCcKast 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

XUMHYECKHUX deMeHTOB JI.1.

Menpaeneena

2.4. CTpoeHue BeliecTBa 8 6 2

2.5 ITonumepsr. 6 4 2

2.6. JlucniepcHbIE CHCTEMBI. 2 2 -

2.7. XMHYECKHE PEAKIIUU 8 6 2

2.8. PactBOpBL. 14 10 4

2.9.OKHCIIUTENHHO-BOCCTAH. 8 6 2

peakiuu. INeKTPOXUMUYECKUE

TTPOIIECCHI.

2.10.Knaccudukanus BemiecTs. 10 8 2

ITpocTeie BemecTna.
2.11.OCHOBHEBIE KJ1ACChI 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
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

XapakTepuCcTHKAa BUIOB [IeATEJIbHOCTH 00yYAOIINXCSH

Copepixanune 00yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJILHOCTH CTYA€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 CBS3b,
3NEKTPOOTPHULIATEIEHOCTh, BaJICHTHOCTD, CTETIEHb OKUCIICHHUS, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJICKYIISIPHOTO
HEMOJICKYJISIPHOTO CTPOCHHUSI, PACTBOPBI, SJICKTPOJIUT U HEAIIEKTPOJIIT,
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 COXPAHECHHUS MacChl BEIIECTB M TOCTOSIHCTBA COCTaBa
BEIIIECTB.

YcTaHOBKA IPHUNHHO-CIIEICTBEHHOH CBA3HM MEXIY COJEPKAHUEM 3THUX 3aKOHOB U
HaMCaHUEM XUMHUYECKUX (hOpMYJI U ypaBHEHHUH.

YcTaHOBKA 3BONIOIIMOHHON CYITHOCTH MEHJICIEEBCKOM U COBPEMEHHON
hopmynupoBok nepuoauueckoro 3akona /1. 1. MenneneeBa. O0bsicHeHUE
(hM3MYIECKOTO CMBICTIAa CHMBOJIHMKH MTEPHUOTNIECKOH TaOIUITBI XUMHUYECKIX
anemeHToB /. 1. MeHneneeBa (HOMEpOB 3JI€MEHTa, TIEPUOA, TPYIIIHI) H
YCTaHOBKA MPHYMHHO-CIICICTBCHHOM CBSA3M MEXKIY CTPOCHHEM aTOMa H
3aKOHOMEPHOCTSIMHU H3MEHEHUSI CBOMCTB IIEMEHTOB M 00Pa30BaHHBIX UMH
BEIIIECTB B IIEPHOJIAX U TPYIIax.

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

OcHoBHbBIE TEOPUH XUMUH

YcraHoBKa 3aBUCUMOCTH CBOMCTB XUMUYECKUX BELECTB OT CTPOEHHSI aTOMOB
00pa3yronux X XUMHUECKHUX dJIEMEHTOB.

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

OO0BsICHEHHE 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOCHHSI
KPUCTAJUTMYECKUX PEILIETOK.

DopMyJIUPOBKA OCHOBHBIX MMOJIOKEHUH TEOPUH IIIEKTPOTUTHUECKON TUCCOLMALINN
1 XapaKTEepPUCTHUKA B CBETE ITON TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHHM.

DopMyIUPOBKA OCHOBHBIX MMOJIOKEHUH TEOPUU XUMUYECKOTO CTPOCHUS
OpraHNYeCcKUX COSAUHEHHN U XapaKTepUCTHKa B CBETE ATOM 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 TMpoduiie ¥ HEKOTOPHIX d-2JIEMEHTOB) M UX COSAMHEHU.
XapakTepuCcTHKa COCTaBa, CTPOCHNUS, CBOICTB, OTYICHUS U IPUMEHEHHUS
BaxHeimux HemeramioB (VIII A, VIIA, VIA rpynm, a Takke azota u pocdopa,
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yrieposia 1 KpeMHHS1, BOJIOPO/A) U UX COCANHEHUI.

XapakTepucTHKa COCTaBa, CTPOCHHMSI, CBOMCTB, NOIYYCHHSI U IPUMEHECHUS
BO)XHEHIINX KIACCOB YIJIEBOIOPO/IOB (AIKaHOB, IUKJIOAJIKAHOB, aJIKCHOB,
QJIKMHOB, apEHOB) U MX HanOoJee 3HAYMMBIX B HAPOJAHOXO3HCTBEHHOM IUIaHE
[IpeICTaBUTENEH.

AHanoru4Has XxapakTepUCTHKA BaXKHEUIINX MIPEICTAaBUTENEH IPYTUX KIAacCOB
OPTaHUYIECKUX COCTUHEHHIA: METAHOIA U 3TAHOJA, CIOXKHBIX 3(HUPOB, KHUPOB,
MBI, aTbICTHAOB ((hopManbIeTHAOB U alleTalbACTH ), KETOHOB (alleToHA),
KapOOHOBBIX KHCIIOT (YKCYCHON KHCIIOTHI, AJISI €CTECTBEHHO-HAYIHOTO MPO(HIIL
MIpeICTaBUTENCH IPYTUX KIACCOB KUCIIOT), MOHOCAXapuaA0B (TIIOKO3HI),
JcaxapuioB (caxaposbl), MoJrcaxapuIoB (Kpaxmaia 1 HeNJI0I03bl), aHUIINHA,
AMHMHOKHCIIOT, OCJIKOB, HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH, Kay4yKOB,
IacTMace

XuMH4ecKHii I3bIK
U CHMBOJIMKA

Vcnonp3oBanue B yueOHOM U MPo(ecCHOHATBHON NEATSIFHOCTH XUMHUYCCKIX
TEPMUHOB U CHIMBOJIUKH.

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

OTpakeHHe XUMHYECKIX TPOIIECCOB C IIOMOIIBI0 YPaBHECHHI XUMUIECKUX
peakuuit

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 BEIIECTBaA.

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

Kraccuummkaryst BemecTs 1 MPOIECCOB C TOYKH 3PCHUS] OKUCIICHUS-
BoccTaHOBIeHUs. COCTaBICHNE ypaBHEHUH pPeaknnii ¢ TOMOIIBIO METOA
3JIeKTPOHHOTO Oananca. OObsICHEHNE 3aBUCIMOCTH CKOPOCTH XUMUYECKON
PEaKLH 1 MOJI0KEHHUSI XUMHYECKOTO PABHOBECHS OT PA3JINUHBIX (PAKTOPOB

XumMnyeckuii IKCIIepUMeHT

BelInoHeHHEe XUMHUYECKOTO IKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUH C TIPaBHIAMHU
0€e301IaCHOCTH.
HaGuioienue, Gukcaiys ¥ ONMCaHUE PE3YJIbTATOB MPOBEACHHOTO IKCIIEPUMEHTA

Xumnyeckas nHopMaLHus

[IpoBeneHMe caMOCTOSATEIIFHOTO IOMCKA XUMIYECKON HH(pOpMaIuu ¢
WCIOJIb30BAHNEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTA).

Vcronb30BaHHE KOMIIBFOTEPHBIX TEXHOIOTHI JJ1s1 00pabOTKH U TIepeaadn
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.
Perrenne pacueTHBIX 33124 110 XUMHYECKHM (OpMYTIaM U YPaBHEHUSIM

IIpodunbHoe n
npogdeccHoOHAILHO
3HAYHUMOe
cofiepkaHue

OOBsACHEHNE XUMHUYECKUX SBJICHUH, MPOUCXOIAIINX B IPUPOAE, OBITY U Ha
npousBoJcTBe. OTpeieNicHne BO3MOKHOCTEH MPOTEKAHUS XHUMIIECKIX
MpPEeBPALICHUH B Pa3IMUHbIX YCIOBUSX.

Co0itozieHre mpaBmil 9KOJIOIMYECKH IPAMOTHOTO TIOBEJICHHS B OKpYIKaloLed cpeje.
OneHka BIMSIHAS XUMUYECKOTO 3arps3HEHUS] OKPYXKAIOLIEH cpeibl Ha OpraHu3M
YeJI0BEKa U IPYTUe KUBbIE OPTaHU3MBbI.

Coburoienre paBuil 6€3011acHOTO OOpaIeHHs ¢ TOPIOYMMH W TOKCHYHBIMH
BeIECTBAMH, Ta00PAaTOPHBIM 000pPYIOBAHUEM.

[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 0011e00pa30BaTEeILHOM Y4eOHOM IMCIUTIIUHBI

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

OCHAIIIEHHOCTh:

1) HOYTOYK, KOMIIbIOTEp, MYJIbTUMEAUNUHBIN TPOCKTOP, IKPaH, CTOJ KOMIIbIOTEPHBIH,

NpUHTEP J1azepHbIid, MDY, rpadonpoekTop, XuMuueckas MUKposradboparopusi, HudpoBoit
MUKPOCKOII, KOJUICKIIMU, HAOOphI pEaKTHBOB, XMMHUYECKas IOCY/a, I€MEHCTPAILIMOHHBIN
XUMHUYECKHH CTOJI, Ka(bl, CTEH b, JUCTUIUISTOP U JPYyroe 000py10BaHUeE.

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 METAILITypruto ¢ IPUPOI0ii?
CnupTsl, GeHOIBI

. AJII)I[GFI/II[I)I, KE€TOHBI.

Kap6oHOBBIE KHCTOTHI.

. YIleBo/bl.
. AMmuHokuciaoTel. benku.
. AMUHBL

16. Metaisbl.

17. KucioTHble JOXKIH.
18. Bausinue staHoa.

19. Ankoronb.

20. YkcycHas KUCIoTa.
21. ITonumepsi.

22. @epMEeHTBHI.

23. ButamuHbI.

24. 'OpMOHBL.

25. Bogna.

26. [Tonumepsl U BOJIOKHA
27. YKcycHasi KUCIIOTa
28. XUMuS IHUIIH.

29. Yto MbI mbeM? (XUMUS HAITUTKOB)
30. Xumus BOKpyYT 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 yraepoja. M3BeCTHAKOBBIE TOPO/Ibl, 3HAUCHHE.
. I'nmc.

. MCTaJ'IJ'ILI, pacinpoCTpaHCHUC, MOJIYYCHHC, CBOICTBA.

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

. AJIKaHbI, TOMOJIOTHYECKUH Psifl, CBOMCTBA, IPUMEHEHHE.
. DTHIIEH — HEeNpeIeTbHbBIN YIIIeBOI0PO/I, cTpoeHue. CBOMCTRA.
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18. HonusTunen u apyrue MIACTUKM.

19. Auerunen u ero cpoiicTaa.

20. TIpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB.

21. Yrons. HedTb 1 ee cBoiicTpa.

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

25. Ddupsl, n0IyYEHNE, HEKOTOPhIE CBOKCTBA.

26. Xupsl, cTpoenue, cBOHCTBa

27. CtpyKTypsl GEIKOB.

28. Kpaxma.

29. Lenmomno3a.

30. Yraesompl. I'moko3a. ®pykro3a. CTpyKTYypsl GENKOB.
31. Mynbrumenuiinas oOyuatomias nporpamm «1C: Penerutop. Xumusi»,
YueOHEIe TaOIHIEI
1. KommiekT Tabiui «OpraHudecKre BEIeCTBaY.
2. KoMmruiexT Ta0iuil 1o HEOPraHu4eCKOM XUMUH.
3. KomrmuiekT ta0murn « XUMHUSA B CEIBCKOM XO3SICTBEY
Y4eOHO-METOANYECKOE 00eCIIeYeHHE

1. Ilpumepnas mporpaMma y4eOHOM TUCITUTUIMHBI « XUMUSI»

2. Meroauyeckue yKa3aHus MO BBIMOJHEHUIO CAMOCTOSTEIBHBIX PAaOOT MO JUCIUTIIINHE
«Xumusi» a5t 00y4daromuxcs mepBoro Kypcea.

3. Meroandeckue peKOMEHAAIMH 0 OPraHU3aIlii MPOEKTHON ACSATEIBHOCTH B MPOIIECCE
W3Y4YEHUS JUCUUIUIUHBI «XUMUS.
4. O6o0maronmii MPoeKT «XUMHSI H MbI». MEeTOANYECKHE PEKOMEHIAITUH 110

OpraHu3aly MPOEKTHOM JAESITENIbHOCTU B MPOLIECCE U3YUEHUS TUCUUILIUHBI «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 UTpbl IO XUMHH «HepHas MeTaTyprusi.

CruaBsl JKeje3ay.
8. Meroaunueckue pexomeHaauu ais npenonaasareneit CI1O «9konorndeckuii  acrekT Ha
YpOKax XUMHUU».
9.Metoauueckasi pa3paboTKa UTPhI C MCIIOIB30BAHUEM KOMITHIOTEpHOM mpe3eHTanuu «lIporre
MIPOCTOTOY.

10.Meroanueckue pekomeHaanun «Opranuszaius BHEKIACCHOU pabOTHI IO XUMHUN.
11.Metoanueckue peKOMEHIAIUU « DKOJIOTUYECKHUI acTIeKT BHEKJIACCHOM pabOThI IO XUMUN.
11. Meroaunueckuit goknan «OpraHu3anus KOMIbIOTEPHON MOJAECPKKU MPU U3y4YEHUU
XUMHI.

12. Metonnueckuii nokinan «lIpoekTHo-HCccnenoBaTenbCKas AeATeIbHOCTh KAK CPEIACTBO
pa3BUTHUS €CTECTBEHHON MO3HABATENLHON aKTUBHOCTH OOYUAIOIIETOCS M €T0 CaMOpeaTH3aI[uim.
Metoauueckasi pa3paboTKa UTPhI C MCIOJIb30BaHMEM KOMITbIOTepHOU mpe3eHTanun «IIpome
MIPOCTOTOY.

13. TecroBbie 3a1aHus TSI MPOMEKYTOUHOTO KOHTPOJISA 3HaHui (Moaynu 1,2,3,4)

14. Bonpoch! K 3a4eTy 10 TUCLUTLIIMHE.

15. Dx3aMeHaMOHHBIE OMIETHI IS JUCITATLINHEL.

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

17. KoMITIEKT MHCTPYKITMOHHBIX KapT JUJIsl IPOBEICHUS MTPAKTHUECKUX 3aHATUN TIO JUCIUILTHHE
«XUMUI».
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18. KoMIUIEKT JIEKIUH 110 TUCHUATUINHE.

JIUTEPATYPA
OcHOBHBIC MCTOYHUKU:

1. Xumust: yaeOHHUK Ui cpeaHero mpodhecCuoHaNIbHOr0 00pa3oBaHMs [31eKTpOHHBIH pecypc]/
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanmoBai; mox obmieit pepakmueit I'. H.
®daneeBa. — DIEKTPOH. JaH. — 2-€ U31., nmepepad. u mom. — Mocksa: U3narensctBo KOpaiit,
2022. — 431 c. — Pexum nocryma: https://urait.ru/bcode/491035

2.'muuka, H. JI. OOmas xumusi. 3aqa4qu ¥ yIpakKHEHUS: y4eOHO-MPAKTUYECKOEe TTOCOOHe st

cpeanero mpodeccHoHanbHOro obpazoBaHus [31ekTpoHHbI pecypc]/ H. JI. I'mmuka; mox
penakuueir B. A. IlonkoBa, A. B. babkoBa. — DnektpoH. maH. — 14-e uzn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 236 ¢. — Pesxkum mocryma: https://urait.ru/bcode/490165

JlonoTHUTeIbHbIE HCTOYHUKH:

1. OmneitnukoB, H. H. Xumus. AJIropuT™mbl pemieHus 3aa4 U TECThI: yueOHOe mocodme s
cpeanero npodeccroHanbHOr0 oOpa3oBanus [dnmektponHsiit pecypc]/ H. H. Oneiinukos, I'. TI.
MypaBbeBa. — 3-¢ U3[., HCIP. U JOI. — DIIEKTPOH. JaH. — MockBa: U3natenbcrBo KOpaiiT,
2022. — 249 c. — Pexum nocryma: https://urait.ru/bcode/491790.

2.Cmapeirun, C. H. Heopranunueckas xumusi. IlpakTukym: ydeOHO-TpakTHuecKoe mocobue
[>nexTponnsiit pecypc]/ C. H. Cmapseirun, H. JI. Baruaserr, U. B. JlaiinakoBa. — DIeKTPOH. JIaH.
— MockBa: W3parensctBo  IOpaiit, 2022. — 414 c¢. — Pexum pgocryna:
https://urait.ru/bcode/509103.

3.Tymukwn, E. WM. Xumusg B CeIbCKOM XO3sWCTBE: y4eOHOE TOCOOHMe I CpPEIHETO

npodeccroHaabHOro 0opasoBanus [nexktponnsii pecype] / E. M. TynukuH. — DJEKTpOH. JaH.
— 2-e¢ m31., ucnp. u gon. — MockBa: U3marensctBo FOpaiit, 2022. — 184 c¢. — Pexum
noctyna: https://urait.ru/bcode/491664.

Nudopmanuonnsie u nu¢poBbie TEXHOJIOTHH (IPOrpaMMHOe o0ecniedyeHne, COBpeMEeHHbIe
npogeccnoHaibHbIe 0a3bl JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI)
VYyebHast JUCHMIUIMHA (MOAYJb) TpPEAyCMaTpUBAE€T OCBOCHHE HH(POPMALMOHHBIX MU

U (poBbIX TeXHOJIOTUH. Peanu3anus nuppoBbIX TEXHOJIOTUI B 00pa30BaTEIbHOM IIPOCTPAHCTBE
SBISIETCAd OJHOW W3 BaXHEHIIMX weied oOpa3oBaHUs, Jarolledl BO3MOXKHOCTb pPa3BUBATh
KOHKYPEHTOCIIOCOOHBbIE KadecTBa OOy4arouMxcs Kak OyayluX BbICOKOKBAJIU(UIIMPOBAHHBIX
CIEIUAJINCTOB.

[{u¢poBble TEXHOJIOTUH MPETYCMATPUBAIOT PA3BUTHE HABBIKOB 3(()EKTUBHOIO pElIECHUs
3aJa4  Mpo(eCCHOHAIBHOIO, COLHMAIBHOIO, JIMYHOCTHOTO XapakTepa ¢ HCIOJIb30BaHUEM
pPa3IUYHBIX BHJI0B KOMMYHMKAI[MOHHBIX TexHOJoruil. OcBoeHHe LU(POBBIX TEXHOJIOTUH B
paMKax JIaHHOM JUCHMIUIMHBI (MOAYNS) OPHEHTHUPOBAHO Ha CIIOCOOHOCTh O€30MacHO |
HaJJIexamuM o0pa3oM TMOIy4aTh JOCTYI, VYIOPaBIsATh, HHTETPUpPOBaTh, OOMEHHBATHCA,
OLIGHMBaThb M CO3/aBaThb HH(GOPMAIMIO C TIOMOIIbIO IHM(PPOBBIX YCTPOHCTB U CETEBBIX
texHojoruil. dopmMupoBanre HUPPOBOI KOMIETEHTHOCTH Ipearoyiaraer paboTy ¢ JaHHBIMU,
BJIa/ICHNE NHCTPYMEHTAMH Ul KOMMYHHMKALMH.

JIEKTPOHHO-0UOJINOTEYHbIe CUCTEMBbI M 0a3bI JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha oka3zanue yciyr ot 03.04.2024
Ne 6/1 (CereBast a1ekTpoHHas OUOIMOTEKA)
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2. baza gaHHBIX 3JIeKTPOHHBIX MHpopMannoHHbIX pecypcoB @T'BHY ITHCXbB (norosop
Mo 00ECIeUeHNI0 JO0CTyna K AJIEKTpOHHBIM uH(popmanmonHbiM pecypcam PI'BHY ITHCXb
gyepes TrepmuHan yaanennoro pocryna (TY ®T'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6ubnuoTeuHas cucrema «HanmonansHbIi mudpoBor pecypc «PykoHT»:
Kosnekmuu «ba3oBsiii MaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (oroBop
Ha OKa3aHHWe YCIyT M0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnexrponnoe usnarenscTso FOPAMTy (https://urait.ru/) (1oroBop Ha OKa3aHHe
YCIYT IO TPENOCTaBICHUIO JOCTyna K oOpaszoBarenbHor muiatrdopme OOO «IIEKTpOHHOE
ussarenbero IOPAWTY ot 07.05.2024 Ne 6555)

5. DnexkrpoHHO-OMOaMOTeuHass cucrema «Bepuamckuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHUE Mpon3BeaeHH OT 26.03.2020 Ne 14/20/25)

6. baza mannepix HOB «HanmonanpHast snektpoHHas Oumbnmoreka» (https://rusneb.ru/)
(moroBop o monkmoueHnn k HOb u npenocrasinennn gocryna k oosekram HOb ot 01.08.2018
Ne 101/H2b/4712)

7. Cornamenue O COTPYAHHYECTBE MO OKa3aHHIO OMOIMOTEYHO-MH(OPMAIIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIyr TMOJb30BaTENIIM YHHUBEPCUTETa W3 4YKCIAa WHBAJIUIOB MO 3PEHHUIO,
CITA0OBUISIINX, WHBAIHIOB JIPYTHX KATETOPHHA C OTPAHUYCHHBIM JOCTYIIOM K HH(OpPMAIIHH,
T, UMEIONIMX TPyAHOCTU ¢ ureHueM MockoneyaTtHoro tekcta TOI'BYK «TamboBckas
obyacTHas YHUBEpCaIbHas Hay4Hast Ooubmoreka UM. A.C. [Mymxuna»
(https://www.tambovlib.ru) (cornamenue o corpyauudectse ot 16.09.2021 Ne 6/1)

HNudopmanmoHHbIE CIPABOYHBIC CHCTEMbI
1. CpaBounas npaBoBast cucrema Koncynbrantllntoc (1oroBop nocraBku, ajantaiuuu u
conpoBoxkAeHHs 3k3eMIUIsipoB cucteM Koncynprantllimtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnexTpoHHbIM mnepuoanueckuil crpaBouHuk «Cucrema I'APAHT» (moroBop Ha
YCIIYTH 10 cOnpoBOkaAeHu0 oT 15.01.2024 Ne 194-01/2024)

CoBpemMeHnHbie npodeccuoHANIbHBbIE 0a3bI JAHHBIX

1. ba3a naHHBIX HOPMAaTHBHO-IIPABOBBIX aKTOB WH(OPMaLMOHHO-00pa30BaTEeIbHOM
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nmannbix Hayunoit snektponnoit 6mbnuorexkn eLIBRARY.RU — poccuiickuii
WH(OPMALIMOHHO-aHAIMTUYECKUI TOpTall B O0JaCTH HAyKH, TEXHOJOTUH, MEIUIMHBI U
obpasoBanus - https://elibrary.ru/

3. TTopran oTKpBITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiThle naHHble @DenepaqbHON CIyXKObl TOCYAapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

JInneH3noHHoe ¥ CBOOOIHO pacnpocrpansieMoe nporpamMmmMHO€ oﬁecneqeﬂue, B TOM YHUCJIE
OTCYECTBEHHOI'O ITPOU3BOACTBA

N{ Haunmenosanue | Pazpaboruu | octynmHo Ccpuika Ha Enunblil peectp PexBu3uThl
k [10 CThb poccuiickux nporpamm aisg OBM u | moaTBepxkaa
(mpaBooOua | (JTUIEH3UO B/l (mpu Hanuuum) FOILIETO
JlaTenb) HHOE, JIOKyMEHTa
cBO0OOIHO (mpu
pacrpoctp HaJTUYIHH)
aHsSIEMOe)
1 | MicrosoftWind | MicrosoftC | JIuuensuo - JInnensus
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CrannapThslii - | «HoBble HHOE 01631/?sphrase_id=2698444 000
OducHbrii o0JauHble «Pybuxon»
MakeT TEXHOJIOTHH oT
it pabotel ¢ | » (Poccms) 24.04.2019
JIOKYMEHTaMH Ne
U TIOYTOU 0364100000
(myoffice.ru) 819000012
CpOK
JIICUCTBUS:
06eccpouHO
OducHbIit AO «P7» | Jluuensuo | https://reestr.digital.gov.ru/reestr/3 | Kontpakr ¢
MaKeT HHOE 06668/?sphrase_id=4435041 000
«P7-Oducy» «Coprexc»
(eckromHas oT
BEpCHsl) 24.10.2023
No
0364100000
823000007
CpOK
JEUCTBUS:
0eccpovHO
OnepannoHHas 000 Jluniensuo | https://reestr.digital.gov.ru/reestr/3 | Kontpakr ¢
cucrema «AneT [ "basaneT HHOE 03262/?sphrase_id=4435015 000
Ob6pa3zoBanue» | cBoOOIHOE «Codrexc»
pOrpaMMH oT
oe 24.10.2023
obecrieyeHu Ne
e" 0364100000
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823000007

CpOK
JIEUCTBUS:
0eccpovHO

6| IIporpammuas AO Jlunensuo | https://reestr.digital.gov.ru/reestr/3 | JlutieH3snonu

cucreMa Uit | «AHTHILIAT HHOE 03350/?sphrase_id=2698186 Bl JIOTOBOP
OOHapyXeHUs uaT» c AO
TEKCTOBBIX (Poccus) «AHTHIUTaTH
3aMMCTBOBaHHI aT» oT
B YYCOHBIX H 23.05.2024
Hay4HbIX Ne 8151,
paborax CPOK
«AHTHUIIIaruaT NEHCTBUSL: C
BY3» 23.05.2024
(https://docs.ant 1o
iplagiaus.ru) 22.05.2025

AcrobatReader | AdobeSyste | CBo6oaHO

- IPOCMOTP ms pacmpocTtp
JOKYMEHTOB aHsIEMOE
PDF, DjvVU

FoxitReader | FoxitCorpor | CBo6oHO
- IPOCMOTP ation pacmpocTtp
JOKYMEHTOB aHsIEMOE
PDF, DjvVU

3.2.6. Pecypchl uHGOPMaIHOHHO-TEJIEKOMMYHUKALMOHHOI ceTn « MHTEepHeT»
1. CDTOwiki: 6a3a 3nanuii mo nuuposoit Tpanchopmarnmu https://cdto.wiki/

3.2.7. lndpoBbie HHCTPYMEHTHI, IPUMEHsieMble B 00pa30BaTeIbLHOM Mpolecce

LMS-mnatdopma Moodle

NN E

http://www.trello.com

Bupryansnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

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

Ob6naunsle cepBucsl: Anaexc./luck, O6nako Mail.ru

Cepsucol onpocos: Suaexc.®opmel, MyQuiz

Cepsuchol Buneocssizu: Sunaekc. Tenemoct, Webinar.ru
CepBuc coBMecTHOW paboThl Haj mpoekTamMu s Hebonpmmx rpynn  Trello

3.2.8. llnudposbie TEXHOTOTHH, IPHMEHsIEMbIe IIPH H3YYCHUH AUCHHUIIIMHBI

Ne [udpoBsie TEXHOTOTUN

Bunpsl yaeOHON pabOTHI, BHITOTHSIEMBIE C
pUMEeHEHHEM U(POBON TEXHOJIOTUN

1.| O6Gnaunble TEXHOIOTUHA

NunuBuayanbpHbIe 3aaHUS

2.| bonpme JaHHBIC

NunuBuayanbpHbIe 3a0aHUs
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

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 METOANYECKUMH PEKOMEHIALUSAMH 0 peau3aliy CPeJHEro 00Iero o0pa3oBaHus B Ipeeiax
OCBOCHHS 00pazoBaTEIbHON MPOrpaMMBbl CpeHET0 MpopeCCHOHATBFHOTO 00pa3oBaHus Ha 0aze
OCHOBHOTO 00111er0 00pa3oBaHus, YTBEpKAeHHBIMI MUHNCTEPCTBOM IpocBemeHus Poccuiickoit
Oepnepaunn 14.04.2021 rona.

ABTOp:
CrpykoBa C.C., mnpenojaBarenb KBATU(PHUKALMOHHOM  KaTeropuuM  LEHTpa—KoJIemxKa
npuknaaaeix kBanmupukanuit I'BOY BO Muuypunckuii TAY

Penenzenr:
Oununmosa T.W. npenogaBarens BbICHICH KBaTU(PUKAIIMOHHONW KaTETOPUHU LEHTpPa—KOJIIeIKa
npukinaaaeix kBanudukanuii ®I'bOY BO Muuypunckuii AY

[Iporpamma paccmorpena Ha 3acenanuu [IMK o01eodpa3oBatenbHbIX AUCIUILUIH

npoTokoa Ne 9 ot «17» anpens 2020 r.

[IporpaMma paccMoTpeHa Ha 3acellaHuu Y4eOHO-METOAMYECKON KOMHUCCUU LIEHTpa-KoJuleka
npukinaaaeix kBanudukanuii ®I'bOY BO Muuypunckuii AY

npotokos Ne 8 ot «20» anpenst 2020 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA

npotokos1 Ne 8 ot «23» anpens 2020 r.

[Iporpamma nepepaboTaHa U I0TMOJIHEHA B cOOTBeTCcTBUM ¢ TpeboBanusimu GI'OC COO
[Tporpamma paccmoTpeHna Ha 3acenanuu LIMK o0mieobpa3zoBaTenbHbIX JUCHUIUINH

npotokoa Ne 9 ot «19» ampenst 2021 1.

[Tporpamma paccMOTpeHa Ha 3acelaHUM y4eOHO-METOAMUYECKOW KOMHUCCHM IIEHTpa-KoJIemKa
npukinagHeix kBanupukanuii ®I'bOY BO Muuypunckuit AY

npoTokos Ne 8 ot «21» anpena 2021 r.

[Iporpamma ytBepkeHa Pemenrem YueOHO-METOIUYECKOTO COBETA YHUBEPCUTETA

npoTokoia Ne 8 ot «22» anpens 2021 r.

[Iporpamma nepepaboTaHa U I0TOJIHEHA B cCOOTBeTCcTBUH ¢ TpeboBanusimu ®I'OC COO
[Tporpamma paccMmoTpeHna Ha 3acenanuu [IMK o0iieo6pa3oBareabHbIX AUCHUTUIIMH

npotokos Ne 9 ot «18» anpenst 2022 r.

[TporpaMmma paccMoTpeHa Ha 3acelaHui y4eOHO-METOUIECKOH KOMUCCHH IIEHTpa-KOoJUIeIKa
npukiaaHeix kpanupukanuii ®I'bOY BO Muuypunckuit AY

npotokoa Ne 9 ot «20» anpens 2022 r.

[Tporpamma ytBepxaeHa Pemennem Y4eOHO-METOANMUECKOTO COBETA YHUBEPCUTETA
npoTokoia Ne 8 ot «21» anpens 2022 r.

[Iporpamma nepepaboTaHa U IOTIOJIHEHA B COOTBeTCTBHH ¢ TpeboBanusmu OI'OC COO
[Tporpamma paccmoTpena Ha 3acenanuu LIMK o0mieo6pa3oBarenbHbIX AUCIUIUINH

npoTokosn Ne 11 ot «16» mtonst 2023 r.

[Tporpamma paccMoOTpeHa Ha 3aceJaHuu Y4eOHO-METOANYECKON KOMUCCUH LIEHTpa-KOJUIeKa
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npuknaaaeix kBanupukanuit ®I'BOY BO Muuypunckuii [AY

npotokoi Ne 11 ot «17» nrons 2023 r.

[Tporpamma yrBepxkaeHa Pemenrnem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npoTokoi NelO ot «22» urons 2023 r.

[Iporpamma nepepaboTaHa U JIOMOJTHEHA B COOTBETCTBHH ¢ TpeboBaHusiMu ®I'OC COO
[Tporpamma paccMmoTpeHa Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX JUCIUATIINH

poTokoa Ne 9 ot «16» anpens 2024 r.

ITporpaMma paccMOTpeHa Ha 3acelaHui y4eOHO-METOJUUYECKONH KOMUCCUH LIEHTpa-KoJUIeka
npukiaaaeix kpamdukanuii ®PI'bOY BO Muuypunckuii [AY

npotokoi Ne 9 ot «17» anpens 2024 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA
npotokoi Ne 8 ot «18» anpens 2024 .

OpurunHain noipkeH Xpanutbes B LIMK o61meo0pa3oBaTeabHbIX TUCITUTIIMH

34



	Методы составления уравнений окислительно-восстановительных реакций. Метод электронного баланса. Влияние среды на протекание окислительно-восстановительных процессов.
	Тематический план
	Характеристика видов деятельности обучающихся
	Учебно-методическое и материально-техническое обеспечение программы общеобразовательной учебной дисциплины
	Реализация программы дисциплины требует наличия учебной лаборатории  химии, каб.№16/16а.
	6. Методическая разработка  игры – эстафеты по химии «В поисках чистой воды».
	Основные источники:
	1.Химия: учебник для среднего профессионального образования [электронный ресурс]/ Ю. А. Лебедев, Г. Н. Фадеев, А. М. Голубев, В. Н. Шаповал; под общей редакцией Г. Н. Фадеева. — Электрон. дан. — 2-е изд., перераб. и доп. — Москва: Издательство Юрайт,...
	2.Глинка, Н. Л.  Общая химия. Задачи и упражнения: учебно-практическое пособие для среднего профессионального образования [электронный ресурс]/ Н. Л. Глинка; под редакцией В. А. Попкова, А. В. Бабкова. — Электрон. дан. — 14-е изд. — Москва: Издательст...
	Дополнительные источники:
	1. Олейников, Н. Н.  Химия. Алгоритмы решения задач и тесты: учебное пособие для среднего профессионального образования [электронный ресурс]/ Н. Н. Олейников, Г. П. Муравьева. — 3-е изд., испр. и доп. — Электрон. дан. — Москва: Издательство Юрайт, 202...
	2.Смарыгин, С. Н.  Неорганическая химия. Практикум: учебно-практическое пособие [электронный ресурс]/ С. Н. Смарыгин, Н. Л. Багнавец, И. В. Дайдакова. — Электрон. дан. — Москва: Издательство Юрайт, 2022. — 414 с. — Режим доступа: https://urait.ru/bcod...
	3.Тупикин, Е. И.  Химия в сельском хозяйстве: учебное пособие для среднего профессионального образования [электронный ресурс] / Е. И. Тупикин. — Электрон. дан. — 2-е изд., испр. и доп. — Москва: Издательство Юрайт, 2022. — 184 с. — Режим доступа: http...

		2024-08-14T16:11:24+0300
	Соловьёв Сергей Владимирович




