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1. IlosicHuTebHAs 3aMIUCKA
[Tporpamma 0011€00pa3oBaTENHHON YUCOHON TUCIUTUIMHBI «XUMUS» TpeIHA3HAYCHA IS
m3yueHnus xumuu B OIIK CTU HUTY «MHCuC» mnpu peanusanumu o0pa3oBaTeIbHON
IporpaMMbl  CpeaHero  obmiero  oOpa3oBaHHMs B IpeAeliaXx  OCBOGHUS  OCHOBHOMU
npodeccuonanbHoi obpazoBarenbHoi mporpamMmel CITO (OITOIT CITO) nHa 6a3e OCHOBHOTO
o61rero 06pa3oBaHus MPH MTOATOTOBKE CICIMAIMCTOB cpeaHero 3BeHa(manee - IITIICC3).
[Tporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmiero odbpa3zoBaHus C
yueroM [IpumepHOl OCHOBHON 00pa3zoBaTENbHON MPOrpaMMBbl CPEAHETO OOIIEr0 0O0pa30BaHUS,
0100peHHO pemieHueM (eneparbHOTO Y4eOHO-METOAMYECKOTO OOBEIMHEHUS 1O OoO0IeMy
obpazoBanuto (mpotokoa oT 28 uroHsa 2016 r. Ne 2/16-3).
Coneprxanue mporpaMMbl « XUMHUSD» HAIPaBJICHO HA JOCTHKEHHUE CIICAYIOMINX IIETICH:

o dbopMupoBaHUe y 00Y4aIOIIUXCS YMEHUS OLIEHUBATh 3HAYUMOCTh XMMHUECKOTO 3HAHUS
JUISL K&KJIOTO YEJIOBEKa;
o dbopMupoBaHue y 00y4arOUIMXCs LEIOCTHOTO MPEACTABICHUS O MHUpPE M POJIM XUMHUHU B

CO3/IaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHHBI MHUpa; YMEHUs OOBACHATh OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOLIEH  JEUCTBUTEIIBHOCTU: IPUPOAHOM, COLMAIBHOM, KYJIBTYpHOH,
TEXHUYECKOH cpelibl, — MCIIOJb3Ysl Ul TOI0 XUMUUECKUE 3HAHUS;

o pa3BuTHE y 00YUYaIONIMXCS YMEHHN pa3nuvaTh (aKThl U OLIEHKU, CPAaBHUBATH OLIEHOYHBIC
BBIBOJIBI, BUJIETh MX CBSI3b C KPUTEPHUSIMHU OLICHOK M CBS3b KPUTEPUEB C ONPECIICHHON CHCTEMON
LEHHOCTEH, POpMyJIpOBaTh U 000CHOBBIBATh COOCTBEHHYIO MO3ULIUIO;

o npuobOpereHne O0O0ydYarOMIMMHUCS ONbITa Pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHUSA |
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOMIMX YHHUBEPCAJIbHOE 3HAYCHHE JUISI PA3IUYHBIX
BUJIOB JEATEIBHOCTH (HABBIKOB PELICHMs MpoOJieM, MPUHATHUS pEIlIeHUil, MoKMCcKa, aHalu3a U
00paboTku nH(pOpMAIH, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHH, COTPYIHUYECTBA,
6e3011acHOro 0OpallleHus ¢ BEIIeCTBAMH B TOBCEJHEBHOM JKU3HN).

B mporpammy BKIIIOYEHO COJEp)KaHHE, HalpaBIeHHOEC Ha (OPMHUPOBAHHE Y CTYIEHTOB
KOMIIETEHIIMH, HeoOXOoAMMBIX Ui KauecTBeHHoro ocBoeHus [IIICC3 Ha 06a3e OCHOBHOrO
00111ero 00pa3oBaHus C MOJIYYCHUEM CPEIHETO 00IIero 00pa3oBaHusl.

Pabouas nporpamma yuyeOHOM AMCHUIUINHBI « XUMHUS» pa3paboTaHa Ha OCHOBE MPUMEPHON
porpaMMbl 001Ie00pa3oBaTEIbHON YIeOHOM MUCIUTUIMHEI, PEKOMEHIOBaHHOW DenepanibHbBIM
rOCYyJapCTBEHHBIM  aBTOHOMHBIM  yupexaeHueM  «PenepaiabHbli  MHCTUTYT  Pa3BUTHA
oOpazoBanus» (PI'AY «®HUPO») B kauecTBe npuMepHOM nporpammsl it peanuzauuu [ITICC3
Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHMs C MOJyY€HHEM CpeAHero obiero oopazoBanus ot 21
utons 2015 r.(c yrounenuem u gononHenueM ot 25.05.2017r.)

OO0mas xapakrepucTuKa 0011€00pa30BaATEIbHOMYYe0OHO AU CITUNITIHHBI

XuMHUsl — 3TO HayKa O BEIIECTBAX, UX COCTABE U CTPOEHUH, CBOMCTBAX M MPEBPALICHUAX,
3HAQUEHUU XMMHMYECKUX BEILECTB, MATEpUalOB U IPOLECCOB B IPAKTHUECKON AEATEIbHOCTH
4eJI0BEKA.

Conepxanne 0011€00pa30BaTeIbHON yYEOHOW AUCIUIUIMHBI «XHUMHS» HaIpaBlIeCHO Ha
ycBOeHHE OOy4arolMMHUCS OCHOBHBIX MOHATHI, 3aKOHOB M TEOPHHM XHMMHUH; OBJIAJCHHUE
YMEHMSIMH  HAOMI0JaTh XUMHMUYECKHUE SBJICHUS, MPOBOAUTh XHMHUYECKUH OSKCIIEPHUMEHT,
NPOM3BOJIUTh PacyeThl Ha OCHOBE XMMHUYECKUX (OPMYJ BEUIECTB U YpAaBHEHMH XUMHUYECKUX
peaKkui.

B mporuecce u3ydeHuss XUMHM y 00y4aroIMXcs pa3BUBAIOTCS MO3HABATENbHBIE UHTEPECHl U
MHTEJJIEKTyaJIbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSITEIbHOM MPUOOPETEHUsI 3HAHUI 110
XUMHHA B COOTBETCTBMM C BO3HUKAIOUIMMHU >KM3HEHHBIMH NpoOJIeMaMu, BOCHUTHIBACTCS
OepeXHOE OTHOLIEHUS K NpHUpOje, MOHMMaHHE 370pOBOro olpas3a *KU3HU, HEOOXOIUMOCTH
IpeNyNpeXICHUs ABIEHUHN, HAHOCSIINX BPE] 30POBbIO M OKpY»Karoleil cpeae. OHU 0CBauBarOT
IpUEeMbl T'PaMOTHOIO, O€30IacHOr0 HCIOJIb30BAaHUS XUMHUYECKHX BEIIECTB W MaTepHalIoB,
NPUMEHSIEMBIX B OBITY, CEbCKOM XO035ICTBE U Ha IPOU3BOJICTBE.

[Ipn cTpykTypupoBaHMM coOjep)KaHUS 0OLe00pa3oBaTeIbHOM y4yeOHOW AMCHUILIMHBI
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YUUTHIBANIACh OOBEKTUBHAs pPEATbHOCTb — HEOONbIIONH 00BEM YacoB, OTIYIIEHHBIX Ha
U3ydyeHHEe XHMHUU M CTPEMIIEHHE MAaKCHMAaJbHO COOTBETCTBOBAaTh MJIESIM pa3BUBAIOLIETO
oOyueHus. IloaTomy TeopeTmueckue BOIPOCH MaKCUMAaJIbHO CMEIIEHbl K Hayaly U3y4yeHUs
JUCLHUIUIMHBL C TEM, YTOOBI MOCIeNyIOMuUi (PaKTHYEeCKUN MaTepuall paccMaTpUBajCs Ha OCHOBE
U3YYEHHBIX TEOPHH.

Peanu3anus 1eAyKTUBHOIO MOAXOJAa K M3YYEHHMIO XMMHUHU CHOCOOCTBYET Pa3BUTHIO TaKUX
JIOTHYECKUX OIEpaluii MBIIJICHNs, KaK aHalu3 M CUHTE3, 0000IIeHHWe M KOHKPETH3alus,
CpaBHEHME U aHAJIOTMsl, CUCTEMaTU3alus U KJIacCU(pUKaLUA U JIp.

W3yuenne XMMUU B TNPO(ecCHOHAIBHBIX 00pa30BaTENBbHBIX OPraHU3ALUAX HMEET CBOH
0COOEHHOCTH B 3aBUCHUMOCTHU OT Ipo¢uiisd npodeccuoHanbHOro o0pa3oBaHus. ITO BbIpakaeTcs
B COAEpP)KaHUU OOydYeHHs, KOJIMYECTBE YACOB, BBIJACISAEMBIX HA H3YYEHHUE OTHEIBHBIX TEM
pOorpaMMbl, IIyOMHE UX OCBOEHHs OOydarolMMHUCS, 00beMe U XapakTepe J1abopaTOpHBIX U
NPAaKTUYECKHUX 3aHATUHN, BUJIaX BHEAYAUTOPHONW CAaMOCTOSTEILHONW PabOThI CTYJACHTOB.

Crnenuduka u3ydyeHus: XUMUM IPU OBIAJCHUM CIENUAIBHOCTIMH TEXHHYECKOTO MPOoQuils
oTpakeHa B Kaxaod Tteme pazaena «CoaepxaHue Y4eOHOM TUCHMIUIMHBD) B PyOpUKe
«[IpopunbHbie U NMPO(pECCHOHATBPHO 3HAYUMBIE 3JIEMEHTBl COAEPKAHHUS». JTOT KOMIIOHEHT
peanu3yeTrcss TpU WHIUBUIYAIBHOM CAMOCTOSTEIBHOM paboTe oOydarouuxcs (HamucaHuu
pedeparoB, MOArOTOBKE COOOIIEHHH, 3aIUTE MPOEKTOB), B IMpolecce y4yeOHOW AesaTenbHOCTH
[0l PYKOBOJACTBOM IIpenojaBaTeiss (BBIIOJHEHHMM XMMHMUYECKOTO JSKCIIEPUMEHTa —
7a00paTOPHBIX OINBITOB M MPAKTHYECKHX pPabOT, peIIeHUH MPaKTUKOOPUEHTHPOBAHHBIX
pacyeTHBIX 3a/1a4  T. 1I.).

B npouecce n3ydeHuss XUMHM TEOPETHUECKUE CBEJCHUS JONOIHSIOTCA JAEMOHCTPALUsAMM,
7a00paTOPHBIMU ONBITAMU M NPAKTUUECKMMM 3aHATUSAMHU. 3HAUYUTEIBHOE MECTO OTBOJIUTCS
XUMHUYECKOMY 3KcnepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTH (OPMHUPOBATH y OOyYaroIIUXCs
CHelHalIbHbIE MPEIMETHBIE YMEHUs: paboTaTh C BEIIECTBAMU, BBIIOIHITH POCTHIE XUMUYECKUE
OMBITHI, YYUTh O€30IaCHOMY M SKOJOIMYECKM TIPaMOTHOMY OOpAIleHHI0 C BEIECTBaMH,
MaTepuaiaMM U IpoLeccaMu B ObITY U Ha IIPOU3BOJICTBE.

JUis opraHu3anuy BHEAyIUTOPHOM CaMOCTOSITENIbHOW paldOThl CTYIEHTOB IPEJICTABIICH
IIPUMEpPHBIN NepeueHb pedepaToB (AOKIAA0B), MHAUBUYAJIBHBIX IPOEKTOB.

B mponecce m3yueHuss XUMHUM BaXHO (hOpMUPOBaTh HH(OPMAIMOHHYIO KOMIIETEHTHOCTb
obyuarontuxcsi. [losToMy TpW OpraHM3alid CamMoOCTOSATEIbHON paboThl HEOOXOAUMO akK-
[IEHTUPOBaTh BHHUMAaHHE OOydYaloIMXcs Ha MOUCKEe HMH(OpManuu B CpeicTBaX MaccMenua,
WNurtepuere, y4eOHONW H CHENUATBHON JUTEpaType C COOTBETCTBYIOIIMM OGOPMIICHHEM U
IIPEJICTABIEHUEM PE3YIbTATOB.

N3ydyenne oO0mieoOpa3oBaTenbHON JUCHUIUIMHBL «XHUMHS» 3aBepIIaeTcs IMOJBEACHUEM
UTOTOB B (hopMe IuddepeHIIMPOBAHHOrO0 3a4éTa B pPaMKax MPOMEKYTOUHOM aTTecTanuu
ctyneHtoB B mpouecce ocBoeHus IIIICC3 nHa 0Ga3ze ocHOBHOro o0mero o0pa3oBaHUsl C
MOJTy4YE€HUEM CpPeIHEero 001Iero oopa3oBaHus:
mudepeHMpoBaHHbIid 3adeT i cnenumanbHocTH 15.02.14 - OcHameHue cpencTBamMu
aBTOMAaTH3alMM TEXHOJOTMUECKUX MPOIIECCOB U MIPOU3BOJICTB (110 OTpaciisiM) B 1 cemectpe.

MecTto 00meo0pa3oBaTe/IbHOIY4e0HOM TUCHUILVINHBI B y4e0HOM IUIaHe
O6meoOpa3oBarenbHas  ydyeOHas  JUCHUIUIMHA  «XHMHS»  SIBISETCS  yuyeOHOM
TUCITUIIMHON 00s3aTenbHOM npeaqmeTHol obnactu  «EctectBeHHble Hayku» PI'OC cpennero
o01rero oOpa3oBaHUsI.
B OIIK yyebHas mucruruiiHa «XUMHS» H3ydaeTcs B 00IIe00pa3oBaTeNbHOM IIHKIIE
yuebHoro miana [IIICC3 na 6a3e ocHOBHOro oOmiero oOpa3oBaHMs C IMOJYYEHHUEM CPETHETO
o011ero o0pa3oBaHus.

PesynbTaTsl 0cBOeHHs 0011€00pa3oBaTeIbHONY4e0HO0M TUCIUIITTHHBI
OcBoenune coaepkanusi y9eOHOW TUCHUIUIMHBI «XUMHUSD» O0ECIeYrBACT JTOCTHIKCHUE
CTYJIEHTAMH CJIEAYIOUINX PE3YIbTaTOB:



o au4HOCTHBIX(JIP):
JIP 1 - 4yBCTBO rOpAOCTH U YBAXKECHHS K UCTOPUM U JOCTH)KEHUAM OTEYECTBEHHON XUMU-
YCCKON HayKH; XMMHUYECKH I'PaMOTHOC IOBEJICHHE B MPO(PECCHOHAIBHON JACATEIBHOCTH U
B OBITY IIpY OOpAIICHHH ¢ XUMUYECKUMH BEIIECTBAMH, MaTEpHAIAMU U ITPOIIECCAMMU;
JIP 2 - TOTOBHOCTh K IIPOJOJDKCHUIO O00pa30BaHUs U MOBBIIMICHUS KBAaJTH(PUKAIIMK B H3-
OpaHHOM PO ECCUOHATHHON NEITEIHOCTH U 0OBEKTUBHOE OCO3HAHKE POJIM XUMHYECKHX
KOMIICTCHIIUM B 3TOM;
JIP 3 - ymeHue HCroJIb30BaTh JOCTH)KEHUS COBPEMEHHON XMMUUYECKON HAYKU U XUMHUYE-
CKUX TEXHOJIOTHMA JJIsi TOBBIIICHHUS COOCTBEHHOTO WHTEIUICKTYaTbHOTO PAa3BUTHUS B
BBIOpaHHOU PO ECCUOHAIBHON IeATEIbHOCTH;

« MeranpeaMeTHbIx(MP):
MP1 - ucnonb3oBaHUE Pa3IMYHBIX BUAOB [103HABATEIBHON JEATEIIBHOCTH M OCHOBHBIX
MHTEJJICKTYaJbHBIX Omepanuil (IOCTaHOBKHU 3a/aud, (pOpMyIHpOBaHUS THIIOTE3, aHATN3a
U CHUHTE3a, CpaBHEHHUs, OOOOIIEHUs, CHUCTEMAaTH3allMM, BBIBICHUS [PUYHHHO-
CIIEICTBEHHBIX CBSI3€H, TOWCKA aHaJoOroB, (OPMYJIHMPOBAHMS BBIBOJOB) MJISl DPELICHUS
NOCTaBJIGHHOW 3a/laud, NPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHUS (HaOMIoneHus,
HAyYHOTO HKCIEPUMEHTA) ISl U3Y4YEHHS Pa3IMYHbIX CTOPOH XUMHUYECKUX OOBEKTOB U
IPOIIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOIUMOCTh CTAIKUBATHCSA B MPO(ECCHOHATBHOM
chepe;
MP 2 - ucnionp30BaHuE pa3IMYHbIX UCTOUYHUKOB JUI MOJIyYE€HUS XUMHYECKON MHpOpMa-
LMW, YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTb ISl JOCTHXKEHHS XOPOLIMX PE3yJIbTATOB B
npodeccuoHanbHOM chepe;

« npeametHbIx(I1P):
P 1 - chopMupoBaHHOCTH MPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHOW HAay4YHOU
KapTHUHE MHpa; TOHUMAHKUE POJIU XUMHH B (POPMUPOBAHUHU KPYro3opa U QyHKIIMOHATBHON
IrPaMOTHOCTH YE€JIOBEKA JIJISl PELIEHUS IPAKTUYECKUX 3a/1ay;
IIP 2 - BnajeHre OCHOBOIONATAIOIIMMHI XUMHUYECKUMHU TOHATUSAMHU, TEOPHSIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHM; YBEPEHHOE II0JIb30BAHHE XMMMUYECKOH TEpMUHOJOTHEH U
CUMBOJIMKOI;
ITP 3 - BnasieHue OCHOBHBIMU METOAAMU HAyYHOI'O MO3HAHMSI, UCIOIb3YEMBIMU B XUMUU!
HaOJroIeHueM, OIHUCAHHWEM, HW3MEpEeHUEeM, SKCIIEPUMEHTOM; yMeHue oOpalaThIBaTh,
OOBSCHATh pPE3yJbTaThl IPOBEJIEHHBIX ONBITOB M J€NaThb BBIBOJBI; TOTOBHOCTb U
CHOCOOHOCTh MPUMEHATH METO/IbI TO3HAHUS IIPU PELICHUH MPAKTHUECKUX 3a7ay;
ITP 4 - chopMHpOBaHHOCTH YMEHUS /1aBaTh KOJIMYECTBEHHbIE OLEHKH M IPOU3BOJIUTH
pacueTsl o XUMUYECKUM (GopMyiaM U YPaBHEHHSIM;
ITP S - BnaneHue npaBuUiIaMH TEXHUKH O€30MACHOCTH IPU HCIOIb30BAHUM XMMHUYECKUX
BELIECTB;
ITP 6 - cpopmMHupOBaHHOCTH COOCTBEHHOW MO3HIIMU IO OTHOIIEHUIO K XUMHUYECKOU HHPOP-
MaIuH, MOJTy4aeMoi U3 pa3HbIX HCTOYHHUKOB.

Conep:xanue 001eo0pa3oBaTe/IbHONY4eOHOM M CUMIIHHBI
BBenenue.

HNuctpykrax no Th. Hayunsle MeToabl O3HAHUS BEMIECTB U XUMHUUYECKUX SIBIICHUNA. Poib
DKCIIEPUMEHTA U TEOPUU B XUMUU. MOAEINPOBaHNE XUMUYECKUX MTPOLECCOB. 3HAUYEHUE XUMUU
NP  OCBOCHUU crnermansHocTet  CIIO  TexHmyeckoro mpoduiasi mpodeccHoHaTLHOTO

o0Opa3oBaHusl.
PA3JIEJI 1. OBLLASI U HEOPTAHUYECKASI XUMMSI

Tema 1.1. OCHOBHBIE IOHATHS U 32AKOHbI XMMUH.
OcHoBHbIe NMoHsATUS XuMHH. BemectBo. Atom. Mosnekyna. XUMHUYECKUNA SJIEMEHT.
Annorponusi. IIpocteie M ciioxkHble BemecTBa. KadecTBEHHBII M KOJIMYECTBEHHBIM COCTaB



BEIIECTB. XMMUYECKHE 3HAKH U (PopMyIibl. OTHOCUTENbHBIE aTOMHAsI M MOJIEKYJISpHasi MacChlI.
KonnuecTBo BemecTna.

OcHoBHbBIe 32aKOHbI XUMHMH. CTEXMOMETPHS. 3aKOH COXPAHEHUSI MACChl BELIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTB MOJEKYJSPHOW CTPYKTYpbl. 3aKOH ABOraipo M CIEACTBHUS HX
HEro.

PacuerHble 3a1aun Ha HAX0XK/IEHUE OTHOCUTEIBLHOM MOJIEKYJISIPHON Macchl, OIpe/ieJieHHe
MacCOBOH J0JIM XMMUYECKUX JIEMEHTOB B CJI0)KHOM BEILIECTBE.

Jlemoncmpayuu. Mojien aToMOB XMMHYECKHX 3JIEMEHTOB. MoJieny MoJieKys MPOCThIX
U CJIOXHBIX BemecTB (mapoctepkHeBbie U Crroapra—bpurieba). Kommekuus npocTeix u
CIIOKHBIX BelecTB. HekoToprie BemecTBa KoinyecTBoM 1 Moib. Monens MosisspHOro o0bema
ra3oB. Amtorponus hocdopa, KUCIOpoaa, 0JI0Ba.

Ilpogunvuvie u npogheccuonanvno 3nauumole r1emMeHmMobl COOEPIHCAnUuA. AJIIOTPOITHBIE
MoaudUKaK yriepojaa (anmas, rpadur), Kuciaopoza (KUCIopo, 030H), ojloBa (cepoe u 6enoe
0110B0). [loHATHE 0 XMMUYECKON TEXHOJIOTUH, OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.

Tema 1.2. Ilepuoanuecknii 3akon u [lepuoanyeckasi cucreMa XuMu4ecKux jiemenTon . 1.
MenneJieeBa 1 CTpOeHHE ATOMA.

Hepuonuveckuii 3akon .M. MengeaeeBa. Ortkpeitie J[.M. MenzaeneeBbim
[Tepuoamdeckoro 3akoHa. [lepuoanueckuii 3akoH B popmynupoke J[.1. Menneneesa.

[lepuoanueckas Tabiula XUMHUYECKHX OJIIEMEHTOB — Tpadudeckoe OTOOpaKeHUe
NEePUOINIECKOro 3aKkoHa. CTPYKTypa MEepHOAMYECKON TaOIHIBI: IEPUOIBI (Majble U OOJIBIINE),
rpynnsl (TaaBHas ¥ MOOOYHAs).

Ctpoenue atoma u mnepuoauveckuii 3axkon/l.M. MenneneeBa. AToMm — clOXKHas
yactuua. Aapo (IpOTOHBI W HEUTPOHBI) W DNEKTpOHHas oOonouka. M3otombl. CrpoeHue
AJIEKTPOHHBIX 000JOYEK AaTOMOB 3JEMEHTOB MalbIX NepuooB. (OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJBIINX MEPHOJOB (MEPEXOIHBIX 3IIEMEHTOB).
[lousitue 00 opOutamsax. S-, p- u d-OpbOurtanu. DJEKTPOHHBIC KOH(MUIYypallMd aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

CoBpemeHHass (HOpPMYITHPOBKA TIEPUOAMYSCKOTO 3aKOHA. 3HAYCHUE TICPUOIUYCCKOTO
3aKOHa M MEPUOJUYECKON CHUCTeMbl XUMU4eckux anemeHToB J[.M. MenzaeneeBa ans pa3BUTHS
HayK{ U TIOHUMaHUS XUMUYECKON KapTUHBI MUPA.

Jemoncmpayuu. Paznuunsie popmsl [lepuoandeckoii cucTeMbl XUMUYECKUX 2JIEMEHTOB
JA.W. MenneneeBa. /lunamuueckue TaOMUIBl Uisi MojenupoBaHus [leprognueckoil cucTeMBbl.
DJeKTpU3alus TelI U UX B3aUMOJIEUCTBHE.

Jlabopamopusie onvimbi. MojenupoBanue mocTpoeHus Ilepuonnueckor TaOIUIIBI
XUMUYECKUX AIIEMEHTOB.

Ilpogpunvnuvie u npocgeccuonanvno 3HauuMble INeMeHmbl
cooepircanuna.PaqnoakTuBHOCTh. Vcnonb3oBaHuEe paJuOaKTUBHBIX HM30TONOB B TEXHUYECKUX
nensix. PEHTreHOBCKOE W3JydyeHHWEe W €ero HCIOJb30BAHME B TEXHUKE U MEIUIIMHE.
MopenvupoBaHue Kak METOJI TPOTHO3UPOBAHUS CUTYal[MU HA IPOU3BOICTBE.

Tema 1.3. CTpoeHnue Bemecrsa
HNonnas xumuueckasi cBs3b. KaTHOHBI, ux oOpa3oBaHHME W3 aTOMOB B pe3yJbTare
mpoliecca OKHMCIEHHsA. AHHMOHBI, HMX O00Opa3oBaHME U3 aTOMOB B pe3yjibTare Ipoliecca
BOCCTaHOBJIEHUS. OHHAas CBfA3b, Kak CBA3b MEXAY KaTHOHAMH W aHUOHAMH 34 CYET
AIIEKTPOCTaTUYECKOro TNpuTsbKeHus. Kiaccudukanus HMOHOB: 1O coCTaBy, 3HaKy 3apsna,
HAJIMYUIO TUApaTHOW oOonouku. MoHHBIE KpucTaindeckue pemeTkd. CBoWMCTBa BEIIECTB C
MOHHBIM TUIIOM KPUCTAIUIMYECKON PELIETKH.
KoBasienTHasi XumMu4Yeckasi cBsI3b. MexaHU3M O00pa30BaHUS KOBAJIEHTHOM CBSI3U
(oOMeHHBI M JOHOPHO-aKIENTOPHBINH). DIEKTpooTpULaTeNbHOCTh. KoBaneHTHbIE mosspHas u
HEMoJSIpHAast  CBsI3M. KpaTHOCTP  KOBAJIEHTHOM  CBSA3UM. MOJEKYJISIpHBIE W aTOMHBIE



KpUcTajuinueckue pemerkd. CBoMCTBA BEIIECTB C  MOJIEKYJSIPHBIMH W aTOMHBIMHU
KPUCTAITNYECKUMHU PEIIETKAMH.

Mertamnun4yeckasi ¢Bsi3b. MeTanuueckasi KpUCTaJUIMUECKAsl PELLIETKA U METAJIIMYECcKast
XUMHUYecKas cBs3b. Du3nueckue cBOCTBa METAJIOB.

ArperaTHble COCTOSIHHSI BeleCTB M BOJOPOJHasi CBfA3b. T1Beplroe, XHUAKOE U
ra3oo0pa3Hoe cocTosiHusl BemecTB. llepexon BemiecTBa M3 OJHOIO arperaTHOro COCTOSHUSI B
apyroe. BonopoaHas cBs3b.

Yucrbie BemecTBa U cMecH. [lonstue o cMecu BemiecTB. ['OMOreHHbIe U TeTEpPOreHHbIE
cmecu. CoctaB cmecel: oObeMHas M MaccoBas JOJHM KOMIIOHEHTOB CMECH, MaccoBasl J0Jis
MpUMecCeH.

Jucnepcuble cucrembl. [lonsatue o naucnepcHod cucteme. JucnepcHas ¢(asza wu
mucnepcuoHHas cpeaa. Knaccudukauus gucnepcHbix cucteMm. [loHSATHE O KOJUTOMIHBIX
CUCTEMAX.

Jemoncmpayuu. Mopenb KpUCTAIIIMYECKONW peleTKu xyopuaa HaTpusa. OO0pasibl
MUHEpPAJIOB C MOHHOM KPHUCTAIUIMYECKOM  pEIUeTKOM: KanbluTa, ramura. Moxenu
KPUCTAJUTMYECKUX PEIICTOK «CyXoro Jbpiaa» (Wium wuoja), anmasza, rpadura (WId KBapla).
[Tpubopsl Ha XuUAKUX KpucTamax. OOpaslbl Pa3TUYHBIX TUCHEPCHBIX CHUCTEM: 3MYJIbCHIA,
CYyCIIeH3H, a’spo3oneld, reneit u 3omneit. Koarymsmus. Cunepesuc. Ddpdext Tunnpans.

Jlabopamopusie onwvimel. IlpuroToBiieHHE CyCHEH3UM KapOOHATa KalbllUs B BOJE.
[Tomyuenue sMynbcuu MOTOPHOTO Macia. O3HaAKOMIIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CHCTEM.

Ilpogpunvuvie u npogheccuonanvno 3nauumole rnemenmul cooepiicanus. 11onsipHOCTD
CBS3M M MOJSIpHOCTh Mosekynbl. Kougencanus. Tekydects. Bosronka. Kpucramnuzanus.
Cyb6numanus u aecyonumanus. AHOManuM (QU3NYECKUX CBOMCTB BOJbl. KHIKKE KpUCTAILIBL.
Munepasnbl ¥ TOpHBIE TOPOJIbI KaK MPUPOJHBIE CMECU. DMYIbCUU U CYCNEeH3UH. 3071 (B TOM
yucie adpo3onn) u renu. Koarynsnus. Cunepesuc.

Tema 1.4. Boga. PacTBopbl. Ji1eKTPOJIMTHYECKAS JMCCOLM AU

Boxa. PacrBopsl. PacTtBopenne. Bona kak pactBoputensb. PacTBOpHMOCTH BENIECTB.
HacepiiieHHble, HEHACBHIIIEHHBIE, IEPECHIIIEHHbIE PacTBOPbl. 3aBUCHMOCTb PacTBOPUMOCTHU
ra3oB, JKUJKOCTEH U TBEP/IbIX BEUIECTB OT PA3NUYHBIX (PAKTOPOB.

MaccoBast 10J11 pacCTBOPEHHOI'O BELIECTBA.

DJIeKTPOJMTHYECKAs AUCCOLUALMS. DNEKTPOIUTHI u HEAJIEKTPOJIUTHI.
ONEeKTpOoJIUTHUECKas JuccolManus. MexXaHU3Mbl 3JIEKTPOJUTHYECKOW JUCCOIMALMU IS
BEILECTB C Pa3JIMYHBIMU TUIIAMU XUMHYECKOU CBSA3U. ['MApaTUpOBaHHBIE U HETUIPATUPOBAHHbBIE
noHbl. CrTeneHb >IeKTPOIUTHUECKON auccouuanuu. CunpHble U Ci1al0ble 3JIEKTPOJIUTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPUHU SIEKTPOIUTUYECKON qucconuanui. Kuciorsl, OCHOBaHMS U COJIU
KaK 3JIEKTPOJIMTHI.

Jlemoncmpayuu. PactBopuMocTh BemiecTB B Boje. CoOupaHue Tra3oB METOAOM
BBITECHEHUS BOJIbl. PacTBopeHHEe B BOJE CEpPHOW KHUCIOTHI M cojiell aMMoHMs. OOpasiibl
KpUCTAJUIOrUAPaToB. M3roToBNIEHNE THIICOBOM MOBSA3KU. VcnibITaHME PACTBOPOB AIEKTPOJIUTOB U
HERJIEKTPOJIMTOB HAa IMpeIMeT JUCCOLUAIMU. 3aBHUCHUMOCTh CTEHEHHM 3JIEKTPOJUTHUECKON
JUCCOLIMAIIMU YKCYCHOW KHCTIOTHI OT paz0aBieHus pacTBopa. [[BuxkeHHe OKpalleHHbIX HOHOB B
aneKTpudeckoM moJie. [IpurotoBneHue *ecTkoil BOAbI U YCTpaHEHHE €€ KECTKOCTU. VIOHUTHI
OO0pa3ipl MUHEPATbHBIX BOJ Pa3IMYHOTO HA3HAYCHHUSI.

Ilpogunvuvie u npogeccuonanvno-3nauumole 3n1emenmol cooepiycanus. PactBopenue
Kak (pU3UKO-XUMHUECKUi mpoiiecc. TermnoBsie 3hdexTsl npu pacTBopeHun. KpucranimoruapaTs.
Pemenne 3amay Ha MaccoByIO JIOJII0 pacTBOPEHHOro BemiecTBa. llpuMeHeHue BoOAbI B
TEXHUYECKUX LesIX. JKeCTKOCTh BOJBI M CIIOCOOBI €e yCTpaHeHHUs. MUHepabHbIE BOIBI.

Tema 1.5. Knaccnpuxanust HeOpraHm4ecKuxX coeJUHEHNI M UX CBOICTBA

Kuciaorelt m ux cBoiictBa. KuciaoTel kak OJICKTPOJUTBI, HX KJ'IaCCI/I(I)I/IKaI_[I/I}I 110
Pa3iIMYHBIM ITPpHU3HAKaM. XuMHU4YecKrue CBOMCTBA KHCIIOT B CBETE TECOpHUHn BHGKTpOHHTquCKOﬁ
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nuccorranui. OcoOEHHOCTH B3aMMO/ICHCTBHS KOHIICHTPHUPOBAHHON CEPHON U a30THOW KUCIIOT €
MeTasmamMu. OCHOBHBIE CITOCOOBI MOTyYEHUS! KUCTOTHI.

OcHoBanuss M uX cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJUTHI, MX Kiaccupukamus 1o
pa3IMYHBIM NpU3HAKaM. XUMUYECKHE CBOMCTBA OCHOBAHUW B CBETE TEOPUHU IJIEKTPOIIUTUUECKON
qucconManuu. PasnojkeHune HepacTBOPUMBIX B Boje oOcHOBaHUN. OCHOBHBIE CIOCOOBI
MOJIy4EHUS] OCHOBAHMIA.

Cosin m ux cBoiicTBa. Conu Kak 371eKTpoiauThl. COIu CpeAHHE, KUCIBIE U OCHOBHBIE.
XUMHYECKH CBOMCTBa COJIeH B CBETE€ TEOPUM DIEKTPOIUTHUECKON muccoruanuu. CrocoObl
IIOJIy4EHUS COJICH.

I'maposnus cosneil.

Oxcuabl u ux cBoiicTBa. Cosneobpasyromnye u Heconeoopasyromue okcuabl. OCHOBHEIE,
am(pOTepHbIe U KHUCIOTHbIE OKCHUJBL. 3aBUCHMOCTh XapaKTepa OKCHUIA OT CTENEeHH OKHUCICHHS
00pa3yrolero ero MeTauia. XMuMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcuios.

Hemoncmpayuu. B3zaumoneicTBue a30THOM UM KOHUEHTPUPOBAHHON CEPHOU KHUCIIOT C
metauiamu. ['openue ¢docdopa u pacTBopeHHE MPOAYKTa TopeHuss B Boze. llomydenue u
cBoiicTBa amdorepHoro ruapokcuna. HeoOparumelit ruaponus kapOuaa kaiabius. OOpaTUMbIN
TUPOJIN3 COJIEH PAa3IMYHOrO TUIIA.

Jlabopamopuvie  onvimer.  VcuibiITaHue  pacTBOPOB  KHUCJIOT  HMHAMKATOPaMH.
B3aumoneiictBue MeTtamioB ¢ KuciaoTaMu. B3aumozeilcTBHE KHUCIOT C OKCHJaMH METaJUIOB.
B3auMozeiicTBuEe KMCIOT C OCHOBaHUSIMH. B3anmoielicTBUE KUCIIOT € COJISIMMU.

HcnpiTanue pacTBOPOB LIENOYEH MHAUMKATOPaMU. B3aMMOIEHCTBHUE IIEI0YEH C COISIMU.
Pa3noxeHne HepaCTBOPUMBIX OCHOBAHMIA.

BzaumopeiictBue cosel ¢ MerammiaMd. BzauMopencTBue coiedl Apyr € JOpYroM.
['unponus conelt pa3nuyHOro THUIIA.

Ilpogpunvnvie u npogeccuonanvno 3navumvie nemenmut codeprycanus. llpaBuna
pa30aBiieHUs CepHOM KUCIOTHL. Vcmonp30BaHUE CEPHOIl KHCIOTHI B MPOMBIIIEHHOCTU. Enkue
IIEeJIOYM, HX MHCIIOJIb30BAHWE B IMPOMBIIUIEHHOCTU. ['amieHas M HerameHass H3BECTb, €€
MPUMEHEHUE B CTPOUTENbCTBE. [ unc u anedactp, TUICOBaHHUE.

[Tonstue o pH pactBopa. KuciorHas, menoyHas, HeMTpajibHask Cpebl paCTBOPOB.
IIpakTn4yeckoe 3ansaTue Nel.

CocraBiieHHe ypaBHEHMI peaklUuil B MOJIEKYJSIpHOW M HMOHHOW (opmax. PacuerHsbie
3a/1auM Ha BBIYMCIIEHHE MAaCcCOBOM 0N M MAacChl BELIECTBA B PaCTBOPE.
Jladoparopnoe 3ansTue Nel.

Peakiun nonHoro oomeHa. VcnibiTanue pacTBOpOB COJIEH MHIUKATOpPaMH.

Tema 1.6. Xumudeckne peakun

Knaccupukauusa XuMHYecKHX Ppeakuui. Peakiuym coeauHEHHUs, Pa3JIOKEHHS,
3ameneHusi, oomena. Kartanmutuyeckue peakiuu. OOpaTuMble U HEOOpaTHUMbIE PEAKIIHH.
['oMoreHHBIE W TeTEpPOTeHHBIE PEAKIHMH. DK30TEPMHUYECKHE M HHIOTEPMUUYECKUE PEAKIUU.
TennoBoil 3¢ ekt xumuueckux peakuid. TepmMoxuMudyeckue ypaBHEHUS.

OKHCIUTEJIbHO-BOCCTAHOBUTE/IbHbIE peaknuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBUTeNb W OKHCIeHHEe. MeToa dSIeKTpoHHOro OanaHca s
COCTaBJICHUSI YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIM.

Ckopocth xummuyeckux peaknmid. [loHsATHE O CKOPOCTM XUMHUYECKHMX pPEAKIUH.
3aBUCUMOCTh CKOPOCTH XHUMHYECKHX pEaKIUil OT pPa3jJudHbIX (HAKTOPOB: TMPUPOJBI
pearupyromux BeLIECTB, UX KOHUEHTPALMH, TEMIIEPATYPbl, TOBEPXHOCTH COIPUKOCHOBEHUS U
WCTIOJIb30BAaHMS KaTaJIN3aTOPOB.

O0paTuMocTh XHMHUYECKHX peakuuil. OOpaTumble W HeoOpaTUMbIE pPEaKIUH.
XHUMHYECKOE PAaBHOBECHE U CITIOCOOBI €T0 CMEIIEHUS.

Jlemoncmpayuu. [Tpumepsl HEOOPATUMBIX peaKlUi, UAYIINX C 00pa3oBaHUEM OCAaJKa,
raza Wid BOJbL. 3aBUCUMOCTh CKOPOCTH PEAKI[MU OT MPHUPOJBI PEArupyIOIINX BEIIECTB.
B3aumoseiicTBue pacTBOPOB CEPHOM KHCIOTHI C paCTBOpAMHU THOCYJIb(aTa HATPUS Pa3IUIHON
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KOHLIGHTpAllMKl U TeMIiepaTypbl. Mojenb KUISILIEro cliosi. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiMu OT MPUCYTCTBUS KaTaliu3aropa Ha MpHUMEpe pasjokKeHHs IEepOKCHIa BOAOpoaa C
MOMOIIBIKO JTMOKCHJIA MapraHiia ¥ Karajiasbl. Mojenp 3iektposinsepa. Monens 3IeKTpOIM3HON
BaHHBI /17151 TTOJTy4EHUs! aTtOMUHMSL. MOJienTb KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopuvie onvimel. Peakuus 3aMElEHHs MEIH JKEJIE30M B PAcTBOPE MEIHOIO
Kynopoca. Peakuuu, uaymue ¢ oOpa3oBaHHEeM OcCajiKa, ra3a WM BOABI. 3aBUCUMOCTb CKOPOCTH
B3aUMOJICUCTBUSL COJISTHOM KHUCIOTHI C METAJJIaMA OT WX HPHUPOJbI. 3aBUCHUMOCTb CKOPOCTH
B3aMMOJICHCTBUS LIMHKA C COJISIHOM KHCIOTOH OT €€ KOHILIEHTpalMH. 3aBUCUMOCTb CKOPOCTH
B3aumozeiicTBus okcusa meau(ll) ¢ cepHoit KMCIOTON OT TeMIEPaTypHI.

Ilpoghunvuvie u npogheccuonanvno 3nauumovle riemenmol cooepiycanus. Ilonsrtue o0
AJEKTPOJIU3E. DIEKTPOJIU3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB. DJIEKTPOIUTUUECKOE MOTyUEHUE
amomunus. [lpakTudeckoe mnpuMeHeHue snekTposnsa. ['ampBaHomnacTuka. [anbpBaHOCTErws.
PaduaMpOBaHWE IBETHBIX METAIIIIOB.

Karanu3. 'omorenHsle u rereporeHHble Katanuzatopbl. [Ipomoropel. Karanutuueckue
b1, THTHOUTOPHI.

[Tpou3BoaCTBO aMMHUaKa: ChIpbe, anmnaparypa, Hay4Hble IPUHIHUIIBL.

Tema 1.7. MeTa/uibl H HeMeTaJJIbI

Mertamnbl. OCOOEHHOCTH CTPOEHUS aTOMOB M KpHUCTauIoB. Pu3nyecKkue CBOICTBa
metauioB. Kiaccupukanuss METauloB MO pa3iMyHbBIM IpHU3HAKaM. XHUMHUYECKHE CBOMCTBa
METAJIJIOB. DJIEKTPOXUMUYECKUM sl HANIPSKEHUH MeTaiioB. MeTtannorepMusl.

O6ume cnocoObl nonmydeHus meramioB. Ilonarue o meramnypruu. [lupomeramiyprus,
TUAPOMETAJUTYPrus U 3aeKTpoMeTaryprust. CriaBbl UEpHbIE U LIBETHBIE.

Hemeranapl. OcoOCHHOCTH CTpPOCHUS aroMoB. Hemerayuiel — MpOCThIC BELIECTBA.
3aBUCHMOCTh CBOWCTB TaJIOTEHOB OT HX TNoJoxeHHss B Ilepuomuueckoil cucreme.
OKuCIUTENIbHBIE U BOCCTAaHOBUTEIbHBIE CBOMCTBA HEMETAILUIOB B 3aBUCUMOCTH OT UX MOJI0KEHUS
B PAAY JEKTPOOTPULIATEIEHOCTH.

Jemoncmpayuu. Konnexkuuss MeramioB. B3auMopaeicTBue METAIOB € HEMeETaIaMU
(>xemne3a, IMHKA M aJTIOMUHUS C CEpOM, ATIOMUHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHE Keje3a
B xjope). ['openne metaioB. AnmtoMunorepmusi. Konnekuust Hemetanos. ['opeHre HeMeTalioB
(cepwl, dpocdopa, yris). BeiTecHeHne MEHEe aKTUBHBIX TAJIOTCHOB U3 PACTBOPOB MX COJIEH Oosee
AKTHUBHBIMH T'aJIOT€HAMH.

Mogenb TpOMBINUIEHHOW YCTAHOBKH ISl MTPOM3BOJCTBA CEPHOM KHUCIOTHI. Moiens neuu
uis 00xura wu3BeCTHAKA. KONIeKIMH MPOAYKIUNA CHIMKATHOW MPOMBIIIJICHHOCTH (CTeKa,
dapdopa, PastHca, IeMeHTa pa3IMIHbIX MapOK U Jp.)

Jlabopamopuvie onvimpl. 3akanka M OTHYCK cTanu. O3HaAKOMJIEHHE CO CTPYKTypamH
ceporo u Oesnoro yyryHa. PaciosHaBaHue py/[ skenesa.

Ilpogpunvnvie u npogpeccuonanvno 3nauumvie rnemenmol cooeprcanus. Kopposus
METaJUIOB: XUMHUYECKass U JJIEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT YCIOBUHN
OoKpyxkaromiei cpensl. Kraccudukanus KOppo3WHM METaUIOB MO Pa3IMYHBIM MPU3HAKAM.
CrniocoOsl 3aIUThl METAJIIOB OT KOPPO3UH.

[Ipon3BOACTBO UyTr'yHa U CTaJIH.

[Tonyyenue HemeTaiuioB (PAKIIMOHHONW TEPETOHKOW IKHIAKOTO BO3AyXa U DIIEKTPOIH30M
PacTBOPOB UJIM PACILIABOB 3JIEKTPOIUTOB.

CwimkaTHas IPOMBINUIEHHOCTb. [IpOM3BOACTBO CEPHON KUCIIOTHI.

IIpakTnyeckoe 3ansitue Ne2.

CocraBiieHHEe ypaBHEHUH OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakiuid. Pemenue

pacyeTHbIX 3a/1ad.
JlabopaTopHble 3aHATHS
Ne2 CBoiicTBa aJIFOMUHUS U €70 COECUHEHUM.
Ne3 CpolicTBa COEITMHEHHH KeTe3a.
KonTpoabHnas padora Ne 1o pasgeny 1.
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PA3JEJ 2. OPTAHUYECKASA XUMUS

Tema 2.1. OcHOBHbIE NOHATHS OPraHUYECKON XMMHUU U TEOPUS CTPOCHUS OPraHHMYECKHX
coeTUHEHNH

IIpenmer oprannmyeckoi xumMum.llpupoaHbie, HCKYCCTBEHHbIE U CHHTETHYECKHUE
opranuyeckue BeiiectBa. CpaBHEHHUE OPraHUYECKUX BEUIECTB C HEOPraHUYECKUMH.

BanentHocTh. XMMHUECKOE CTPOCHHUE KaK MOPSJOK COCAMHEHUS] aTOMOB B MOJIEKYJIBI 11O
BaJICHTHOCTH.

Teopusi crTpoeHusi opraHudeckux coeauHeHuii A.M. bBbyrtiaepoBa. OcCHOBHbIC
MOJIOKEHUS TEOPUU XUMHYECKOTO cTpoeHus. M3omepus u m3oMepbl. XUMUYecKue (HOpMYIIbI U
MOJIEIU MOJIEKYJI B OPraHUYECKON XUMUH.

Knaccudukanus opranmyeckux BemiecTB. Kiaccupukanusi BEHMIECTB MO CTPOCHHIO
YIIEPOJHOTO CKelleTa U HAIMYUIO0 (PYHKIIMOHAIBHBIX Tpymi. ['omonoru u romonorus. Hagama
Homenkiarypsl [lUPAC.

Knaccupukanusa peaknuid B oOpraHumyeckoid xumuu. Peakuuyu npucoenuHeHus
(rugpupoBaHMs,  TaJOTCHUPOBAHUS,  TUJAPOTAIOTEHUPOBAHUS,  Tujapartanuu).  Peaknuun
OTIIEIUICHUS  (ACTUIPUPOBAHMS,  JETHAPOTAIOTEHUpPOBAaHUSA, JAerujaparainuu). Peaknuun
3aMenieHus. Peakuuu nzomepusanuu.

Jemoncmpayuu. Moaenu MoJIeKyJ TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCAMHEHUN.
KauectBenHoe oOHapykeHUE YriepoJa, BOJOpPOJAa U XJIOpa B MOJIEKYJaX OpPraHHMYECKHX
COE€IMHEHUI.

Jlabopamopnwsie onvimot. VI3roTOBICHHE MOJIEIIEN MOJIEKYJI OPraHUYECKUX BEILECTB.

Ilpogpunvuvie u npogeccuonanvno 3nauumvie rnemenmst cooeprcanus.llonsarue o
cyocTpare W pearcHTe. PeakiMyd OKHWCIICGHHUS W BOCCTAHOBJICHHS OPTaHMYECKUX BEIIECTB.
CpaBHeHHE KiacCU(PUKAIMM COCIMHEHUM WM KIAacCH(DHMKAIMU pPEaKIUi B HEOPraHUYECKOH H
OPraHUYEeCKON XUMHH.

Tema 2.2. YriieBogopoabl M HX NPUPOAHbIE HCTOYHUKH

AJIKaHBbI. AJIKaHbI: TOMOJIOTUYECKUN psn, n30Mepus u HOMEHKJIaTypa
aJlkaHOB.XMMHUYECKUE CBOMCTBA aJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMElICHHE, Pa3IoKEHUE,
neruapupoBanue. [ [pumeHeHue ankaHoB Ha OCHOBE CBOMCTB.

AJIKkeHbl. OTWUJIEH, €r0 TOJIy4eHHE (JETHIPUPOBAHUEM JTaHa, JeMoJIuMepHU3anuen
NOJMATUIIEHA).] ' OMOIOrdYecKuil  psAll, H30MEpPHs,, HOMEHKJIATypa aJKE€HOB. XHMHUYECKHUE
CBOICTBa HJTWUJIEHA: TOpPEHHE, KauyeCTBEHHBbIE peakiuu (oOeciBeurBaHHEe OpPOMHOI BOABI U
pacTBopa IepMaHraHata Kajiws), TuApaTaius, noamumepusanus.[[ppumeHeHne 3TuaeHa Ha OCHOBE
CBOJCTB.

Juenbl W Kaydyyku. [loHsATME O JOHMEHAaX Kak YIJIEBOAOPOAAX C JABYMs JBOWHBIMH
cBsa3siMu. CoONpspKEHHBIE JMEHBl. XWMHUYECKHe CBoOWMcTBa OyramueHa-1,3 u  wu3ompeHa:
oOecrBeurBaHNe OPOMHOM BOJBI U MOJMMEPHU3aIUs B Kaydyku. HaTypanbHbIN 1 CHHTETUYECKUE
Kay4yyku. Pe3una.

AJnkuHBI. AneTuieH. XMMHUYECKHE CBOWCTBA alleTHJICHA: TOPEHHE, OOECI[BEUYMBAHUE
OpOMHOM BOJIbI, IPUCOETUHEHNE XJIOPOBOAOpOAa U rumpatainus. [I[puMeHeHue areTwieHa Ha
OCHOBE CBOMCTB. MeXKaccoBasi H30MepHs C aNKaJUEHAMU.

Apenbl. ben3on.Xumudeckue CBOICTBa O€H30la: TOpEHHUE, PEAKIUH 3aMEeUICHUS
(ranorenupoBaHue, HUTpoBaHue). [I[pumeHeHre 6eH301a Ha OCHOBE CBOWCTB.

IIpupoaHbie UCTOYHMKHM YrJjeBoAOpoaoB. [IpuponHblii ra3: cocraB, NPUMEHEHHE B
KauecTBE TOTUIHBRA.

Hedts. CocraB u nepepaborka Hedru. [leperonka nedpru. Hegrenpoaykrsi.

Hemoncmpayuu. I'opeHrue MeTaHa, STUJICHA, aneTwieHa. OTHOIIEHHE MeTaHa, STHIICHA,
areTriieHa U OeH3071a K pacTBOpaM MepMaHraHata kanus u OpomHoit Boje. [lomydenue aTuneHa
peakiuei neruaparandyd 3TaHola, alleTUIeHa — THAPOIM30M KapOuaa Kambius. PasznoskeHue
KaydyKa IpU HarpeBaHWH, UCTIBITAHNE MPOAYKTOB Pa3jI0oKeHUs Ha HempeneabHOCTh. Komnekus

11



obOpasuoB Hedptm u HedrempoxykToB. Kommekums «KaMeHHBIH yroab ©  IPOAYKIUSA
KOKCOXMMHYECKOTO MPOU3BOACTBAY.

Jlabopamopnuie onvimel. O3HaKOMIICHHE C KOJUICKIMEW 00pa3oB HEPTH U MPOAYKTOB
ee nepepadoTku. O3HaAKOMIIEHUE C KOJUIEKIMEeH KaydyKoB U o0pa3laMu U3JeNIUi U3 Pe3UHBI.

Ilpoghunvusvie u npogheccuonanvno 3nauumoie Inemenmol cooeprcanusn. llpasuno B.B.
MapkoBuukoBa. Knaccudukanus m HazHaueHue kayuykoB. Kiaccuduxanuss v Ha3HaueHHE
pe3uH. Bynkanuzanus Kkayyyka.

[Tomyuenue aneTusieHa NUPOIM30M MeTaHAa M KapOugHBIM criocoOom. Peakius
noJuMepu3auy BUHWIXJIOpuaa. [lonuBUHMIXJIOpUI M €ro IpuMeHeHue. Tpumepusanus
areTuiieHa B O€H30II.

[Tonsitue 06 skcrpakiuu. BoccranoBneHne HUTPOOEH30Ia B aHWIKH. |'oMonornyeckuii
pan apenoB. Tonyon. HurpoBanue Tosyona. Tpotui.

OcHOBHBIE HaNPaBJIEHHUS POMBIIIIIEHHON TepepabOTKU MPUPOTHOTO Ta3a.

[TonyTHBIN HEeDTSIHOM ra3, ero nepepadoTka.

[Tporeccel TPOMBINIICHHON mepepaloTku HepTu: KpekuHr, pudopmuur. OKTaHOBOE
4yuciio OEH3MHOB U IIETAHOBOE YHUCIIO JIU3€JIbHOTO TOIUIMBA.

Kokcoxumuueckoe npou3BoICTBO U €r0 MPOIYKIIHSL.

IpakTnyeckoe 3ansitue Ne3.
CtpoeHue u CBOMCTBA yrieBoI0poaA0B. Perienne pacuéTHbIX 3aaa4.
JlabopaTopHoe 3ansiTue Ne4.
[Toydenue yriieBoJOpo10B U U3y4E€HUE UX CBOICTB.

Tema 2.3. Kucjiopoacoaep:kamue opraHu4ecKue coeJMHEeHUs

Cnuprsl. [lonyuenue sTaHosna OpoKeHHEM TIIOKO3bl M TMApaTanuen sTuieHa. [ uapokcunbHas
rpynmna kak QyHKIuoHanbHasA. [loHSATHE O MpeAerbHBIX OJHOATOMHBIX CIUpPTaX. XHUMHUYECKHE
CBOMCTBA 3TaHOJA: B3aUMOJIEHCTBUE C HaTpueM, 0Opa3oBaHME MPOCTHIX U CIIOKHBIX 3(QUPOB,
OKHCJIEHHE B anbjaeruia. llpumeHeHue »5TaHOIa HA OCHOBE CBOMCTB. AJIKOIOJU3M, €ro
IIOCJIEACTBHSI U IPENYTIPEKACHHUE.

I'nuepuH Kak INpeAcTaBUTENb MHOTOATOMHBIX cHUpTOB. KadecTBeHHas peakuus Ha
MHOroaToMHsble cnupThl. [Ipumenenue rimnepuHa.

®enou. Puznyeckue W XMMHUYECKHE CBOIcTBa (peHona.B3aumHoe BiIMsSHHME aTOMOB B
MoJIeKyJie (peHoJIa: B3auMOJIEHCTBHUE C TUIPOKCHUIOM HATPHS U a30THOM KucioTol. [Ipumenenue
(eHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lorstue o0 ampaerupax. AnbAeruaHas Tpynna Kak (yHKIIMOHAJbHAS.
dopManbaerua U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOILIYIO KHUCIIOTY,BOCCTAHOBIIEHUE B
COOTBETCTBYIOIIMM cnupT. IlomydeHue anbAernioB OKUCIEHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenue Gpopmainbaeruia Ha OCHOBE €ro CBOUCTB.

KapGonoBbie kuciorsl. [IonsTue 0 kap6oHOBBIX KucioTax. KapbokcunpHas rpyrmna Kak
byHkunOHaNbHAA. ['OMOJOrMYECKUi psii NMPEAeNbHbIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[ToryueHne KapOOHOBBIX KHUCIOT OKHUCIEHHEM albJeTHI0B. XMUMHUECKHE CBOMCTBA YKCYCHOM
KHUCJIOTBI: OOIIMEe CBOMCTBA € MHHEPAJbHBIMH KHCIOTAaMH U peakius 3STepuUKaAIHU.
IIpuMeHeHne yKCYCHOM KHMCJIOThI Ha OCHOBE CBOMCTB. BmICIINE JKMpHBIE KHCIOTBI HA IIPUMEPE
MaJIbMUTUHOBOM U CTEAPUHOBOM.

Choxubie 3¢gupsbl u xupbl. [lonydeHue ciaoxHbIX 3(pUpPOB peakuuel dTepuPUKaum.
CrnoxHnble 3(hupbl B IpUpOJIe, X 3HaYeHHE. [[puMeHeHne CI0KHbBIX 3(HUPOB HA OCHOBE CBOWCTB.

Kupsl kak crnoxsbsle 3¢upsl. Knaccudpukanus xupoB. XUMUUYECKHE CBONCTBA >KUPOB:
TUPOJIN3 U THUIPUPOBAHUE KUIKUX KUPOB. [[prMeHeHne )xupoB Ha OCHOBE CBOICTB.MbLIA.

YraeBoabl.YTIeBoIbI, WX KilacCHpUKAIMA: MOHOcaxapuabl (TJIFOKO03a, (GPYyKTO3a),
ncaxapubl (caxaposa) M mojucaxapuibl (KpaxMai U IeuIio03a).

['moko3a — BELIECTBO C JBOMCTBEHHOM (yHKUIMEH — anbIerHA0CHUpPT. XUMUYECKUE
CBOWCTBA TJIIOKO3bI: OKHUCIIEHUE B INIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CTUPTOBOE
opoxenue. [IppumeHeHne TIIFOKO3bI HA OCHOBE CBOWCTB.
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3HaueHUe YIJICBOJOB B JKMBOW MPUPOAEC U KU3HU uenoBeka. [loHATHE O peakiusx
MNOJIMKOHACHCALIMM W THUJIPOJM3a Ha TNpUMEpe B3aMMOINpEBpAlllEHMii: TIJI0Ko3a —>
HoJIcaxapul.

Jemoncmpayuu. OxucneHue crnupra B anpaeruja. KadecTBeHHbIE peakuud Ha
MHOT'OAaTOMHBIE CIUPTHL. PacTBOpUMOCTH (eHONa B BOJE NpU OOBIYHONM TeMmepaType W Npu
HarpeBanuu. KadecTBeHHble peakiuu Ha QeHos. Peakius cepeOpsiHOro 3epkajia albJerujioB U
rII0K03bl. OKUCIICHHE ajbJICTUAO0B U TJIFOKO3bl B KUCIOTY ¢ momomibio ruapokcuga menu(ll).
KauectBennas peakuus Ha kpaxmai. Komiekuus spupHsix maces.

Jlabopamopuvie onvimsi. PacTBOpeHME TJIMIEpHMHA B BOJE U B3aUMOJICHUCTBUE C
ruapokcugaoM menu(ll). CBoicTBa yKCYCHON KHCIIOTBI, OOIIME CO CBOMCTBAMH MHHEPAIbHBIX
KUCIOT. Jloka3aTrenbcTBO HEMPENeIbHOTO XapaKkTepa KUAKOro kupa. BlanmoaencTBie rimroKo3bl
u caxapo3bl ¢ ruapokrcuaom meau(ll). KauectBennas peakims Ha Kpaxmall.

Ilpoghunvuvie u npogpeccuonanvno 3nauumvle Inemenmol codeprcanun. MeTunoBbId
COUPT U €ro HCIOJIb30BaHHE B KAY€CTBE XMMHUYECKOTO ChIphsl. TOKCHMYHOCTH METAHONA U
npaBUiIa TEXHUKH OE30MacHOCTH MpH padoTe ¢ HUM. DTWICHIJHKOIb U €ro IMpHUMEHEHHE.
TOKCHUYHOCTH 3TUJICHIJIMKOIIS U MpaBUjia TEXHUKU 0€30MacCHOCTH P paboTe C HUM.

[Tony4yenue ¢peHona u3 NPOIyKTOB KOKCOXMMHYECKOTO TIPOM3BOJICTBA U M3 OEH301a.

[Tonmukonaencauus Qopmanpiaeruga ¢ ¢enonom B (heHonohopMambIETUAHYIO CMOIY.
Aueranpaerun. IlonsTiHe 0 KeTOHaX Ha MpHUMEpe aneToHa. [I[ppuMeHeHne aleToHa B TEXHHUKE U
MPOMBIIIIICHHOCTH.

MHuoroo0pa3ue kapOOHOBBIX KUCIIOT (IIaBeeBasi KUCIOTa KaK IBYXOCHOBHAsI, aKPHIIOBAs
KHCIIOTa KaK HelpeeabHasi, OeH30iiHas KUCIIOTa KaK apoMaTHIecKas).

[InenkooOpasyromue Macina. 3amMeHa JKAPOB B TEXHUKE HEMUIIEBBIM  CHIPHEM.
CuHTeTHYeCcKe MOIOIINE CPEICTBA.

MonoyHokHcIOe OpokeHHe TIOKO3bl. Kucmomonounsie mnponayktel. CuiocoBaHue
kopmoB. HutpoBanue nemironossl. [Tupokcunus.
JlabopaTopHble 3aHATHS
No5.3ydeHue cBONCTB CIUPTOB U (eHoJIa.
Ne6./3yueHue CBOWCTB abJAETHA0B U KapOOHOBBIX KHCIIOT.
Ne7.ITonydyenue cinoxHbIX 3¢upoB. CBONCTBA MbLIA, YITIEBOIOB.

Tema 2.4. AzoTconep:kamue opranudeckue coequHenus. [loammepsl

Amunbl. [lonsatue o006 amuHax. AnudaTuueckue aMmuHbBl, HUX Kilaccuukauus |
HOMEHKJIaTypa. AHWINH, KaKk oOpraHuyeckoe ocHoBaHue. [lonmydyeHue aHuiIMHA U3
HUTpoOeH3oma.[IpMeHeHe aHmInHA Ha OCHOBE CBOWCTB.

AMHMHOKHCJI0TBI. AMUHOKHUCIIOTHI Kak aM(oTepHble TN YHKIIMOHATBHBIE OPTaHUYECKUE
COEIMHEHUS. XMMUYECKHE CBOMCTBA aMMHOKHCIIOT : B3aUMOJIEHCTBUE CO IIEI0YaMH, KUCIOTaMU
U Jpyr ¢ JApyrom (peakuusi MOJMKOHJeHcanuu). lIlenTunHas cBSI3p W MOJIMIENITUIBL.
ITpuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beaku.llepuunas, BropudHasi, TpeTU4YHasi CTPYKTYpbl O€lKoB. XMMHUYECKHE CBOMICTBA
OenKoB: TOpeHHe, JAeHaTypauus, TUAPOJM3, LBETHbIE peakuuu. buonormyeckue QyHKIUU
OenKoB.

IMoumepsl. benku n nonucaxapubl Kak OMOMOIUMEPBHI.

ITnactmaccel. [TonydeHue moJMMeEpoB peakuuer MOJIMMEpU3alud U TMOJHUKOHICHCAIUY.
TepMorulacTU4HbIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niaacrmace.

Bonokna, ux xnaccudukanus. Ilomyuenue BosokoH. OTnaenbHbIE MpeICTaBUTENH
XUMHYECKHX BOJIOKOH.

Hemoncmpayuu. B3zanMmoneicTBie aMMHaKka M aHWIMHA C COJISTHOM KUCIOTOM. Peakumst
aHWIMHA ¢ OpoMHON BojOM. [lokazaTenbcTBO HamMuMsl (YHKIMOHAJIBHBIX TPYII B pacTBOpax
aMHHOKHUCIOT. PacTBopenme u ocaxknenue 6enkoB. L{BeTHble peakiuu 6enkoB. ['opeHne nTuubero
nepa v LIEpCTSIHOM HUTH.
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Jlabopamopnsie onvimel. PactBopenue 6enkoB B Boje. OOHapykeHHE OSIKOB B MOJIOKE
U B MscHOM OynboHe. JleHaTypanusi pacTBopa Oelka KypUHOTO fiflla CIIUPTOM, pacTBOpaMU
COJICH TSHKETIBIX METAJUIOB M NP HATPEBaHUU.

IIpopunabHble ©W  NpodecCHOHANIBHO 3HAYUMbIE  JJIEMEHTBHI  COHEpP:KAHMS.
AMUHOKanpoHOBasg  KucjoTa. KampoH Kak TpeAcTaBUTENb  MOJUAMHUIHBIX  BOJOKOH.
Hcnonp3oBanne  rugponu3a  O€lIKOB B NPOMBIIUIEHHOCTH.  [loMMBUHWIXIOPHL,
nonurerpadropaTunen  (teduion). DenonopopmanbAETHAHBIE IIacTMacchl.  Llemtymons.
[TpoMbIIeHHOE TPOU3BOACTBO XMMHUUECKHUX BOJIOKOH.

JlabopaTopHoe 3ansTHE Ne8.
N3yueHnue cBOMCTB OCIIKOB.
KonTpoabnas padora Ne2 1o pazneny 2.

Tembl pedepaToB (IOK/I210B), HHANBUIYAJIbHBIX POEKTOB

« buorexHosorus u renHas uHxeHepus — texHosnorun XXI Beka.

« HaHoTrexHon0rUs Kak MIPUOPUTETHOE HAIIPaBJIEHUE Pa3BUTHUS HAYKH U IIPOU3BOJICTBA B
Poccuiickoit deneparum.

« CoBpeMeHHbIE METO/1bI 00€33apaKUBaHUS BOJIBI.

« Annotponusi METaIOB.

» Kuznb u nesrenvHocTs .M. Mennaeneena.

+ «llepuonnyeckomy 3akoHy OyyIiee HE TPO3UT pa3pyLICHUEM...»

+ Cunres 114-ro snemenTa — TpuyM{Qp pOCCUICKUX (PUZNKOB-SIEPIIIKOB.

« U3oTomsl Bogopoa.

+ Hcnonbs3oBaHue pagloaKTUBHBIX U30TONOB B TEXHUYECKUX LIETX.

+ PeHTreHoBCKOE M3JIy4YE€HUE U €r0 UCIOIb30BAHUE B TEXHUKE U MEHUIIMHE.

+ Ilnazma — ueTBEpTOE COCTOSTHUE BEILIECTBA.

« AwmopdHbIe BelecTBa B IPUPOJIE, TEXHHUKE, OBITY.

« OxpaHa OKpy’Karollel cpe/ibl OT XUMUYECKOro 3arpsi3HeHus. KonnyecTBeHHbIE Xa-
PaKTEPUCTUKH 3arpsi3HEHUS] OKPYKAIOIIEH CPeIbl.

+ IIpumenenue TBepOTrO M razoodpa3znoro okcuaa yriaeposaa (IV).

 3ammTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arps3HEHUS.

« I'pybonucrnepcHble CUCTEMBI, X KiIaccu(UKaIMSA U UCIIOIb30BaHKE B MpodheccnoHalbHON
JIeATEIbHOCTH.

« Kocmernueckue renm.

» IlpumeHeHHe cycnieH3uil U SMYJIbCUN B CTPOUTEIILCTBE.

« MuHepansl U TOpHbIE TOPOJIbI KAK OCHOBA JIUTOC(EPHI.

« PactBOpsI BOKpYT Hac. TUIbI pacTBOPOB.

« Bopa kak peareHt u cpefa sl XMMHYECKOT0 Mpoliecca.

» JKusnb u gestensHocTh C. AppeHuyca.

« Bkuiag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH AIIEKTPOIUTUUECKON AUCCOIUALIUH.

» YcTpaHeHHe KECTKOCTH BOAblI Ha TPOMBILUICHHBIX MPEANPUATHSIX.

+ CepHnas KuCII0Ta — «XJI€0 XUMUYECKON TPOMBIILIIIEHHOCTH.

« Hcnonp3oBanue MUHEPAIBHBIX KHCIOT HA MPEANPHUATHIX PA3IMYHOTO MPOQUIIS.

+ Oxcuapl U COIMM KaK CTPOUTENIbHBIE MaTEPHAIIBI.

« MHcropus rurca.

 IloBapeHHas coiib Kak XUMHUYECKOE CBIPBE.

« MHuoronukuii KapOOHAT KalbIIHs: B MPUPOJIE, B IPOMBIIIJIEHHOCTH, B OBITY.

 Peakuuu ropeHus Ha IPOU3BOJACTBE U B OBITY.

« BupryanbHoe MOJENMPOBAHNE XUMUUYECKHUX MTPOLIECCOB.

+ DIEeKTPOJU3 PACTBOPOB AIEKTPOJIUTOB.

+ DJEeKTpOau3 paciIaBoB JIEKTPOIUTOB.

« IIpakTHueckoe mpuMeHEeHue IEKTPOoIn3a: paQUHUPOBaHKE, TAIbBAHOIIACTHKA,
rajabBaHOCTETHSI.
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« MHcropus monydeHust U MPOU3BOJICTBA ATIOMUHHUS.
+  DJEKTPOIUTUYECKOE MONTYYeHHE U papUHUPOBAHUE METH.

» JKwuzub u gearensHoCcTh 1. J[3BU.

« Posib MeTa/IOB B UCTOPUU YEJIOBEYECKOW IIMBUIM3AMU. VICTOpUSI OTE€UeCTBEHHOW YepHOU
Metamurypruv. COBpeMEeHHOE METAJUTyPrHUe€CKO€e MPOU3BOJICTBO.
+ MHcropust oTeuyecTBEHHOH IIBETHON METaLTypruu. Posis METaioB U CIIJIaBOB B HAYYHO-

TEXHUUYECKOM IPOrpecce.

. KOppO3I/I5I METAJIOB U CIIOCOOBI 3allIUTBI OT KOPPO3HH.

+ HHepTHbIe MM 6J1aTOPOAHBIC TA36I.
 Poxparonye cosm — rajJoreHsl.
« Hcropus IBEACKON CIIMYKH.

. HCTOpI/IH BO3HHUKHOBCHUA U PA3BUTHUA OpraHquCKOﬁ XHUMHU.

« Xuznsb u nesarensHocts A. M. Bytneposa.

« BurtanusMm u ero Kpax.

« Poib OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUU U Pa3BUTUHA MUPOBOM OPraHUYECKOU XUMHUH.
« CoBpeMeHHBIE IPEACTABIECHUS O TEOPUN XUMHUYECKOTO CTPOCHUH.

+ DKOJIOrM4€eCKHE aCIeKThl UCIIOJIb30BAHMSI YTIIEBOLOPOIHOIO ChIPBS.

« DKOHOMMYECKHE aCIEKThl MEXIYHApPOAHOIO COTPYIHUYECTBA 10 UCIIOJIb30BAHUIO

YIJII€BOIOPOAHOIO CHIPBS.

« Hctopus OTKpBITHA U pa3paOdOTKH ra30BbIX U HEPTAHBIX MeCTOpOKAeHHH B Poccuiickoit

®denepauuu.

«  XuMHS YIIIEBOJAOPOTHOTO ChIPbs U Most Oyymias mpodeccusi.

+ VYIrieBoJ0poAHOE TOILIMBO, €r0 BUAbI U HA3HAUYEHUE.
+ CuHTeTHYeCKHEe KayqyKH: UCTOPHUS, MHOTOOOpAa3He U MEPCIIEKTHUBHI.
« Pe3uHoTeXHMUECKOE MTPOU3BOCTBO U €T0 POJIh B HAYYHO-TEXHHUYECKOM IPOTpecce.
« (CBapouHO€ MTPOU3BOJICTBO U POJIb XUMHUU YIIIEBOAOPOIOB B HEM.

HedT1h 1 ee TpancropTrpoBKa Kak OCHOBA B3aUMOBBITOJHOTO MEXIYHAPOIHOTO CO-

TPYAHUYICCTBA.

2. TemaTnueckoe NJaHHpPOBaHHE

ITpu peanuzanuu conxepxkaHus oO1e00pa3oBaTeIbHON y4eOHONW TUCHUIUIMHBI «XUMHS»
B mnpenenax ocBoeHus I[IIICC3 wa 6Gaze oOcHOBHOro 00I1Iero oOpa3oBaHHS C MOJTYyYECHHUEM
cpeaHero o01iero oopa3oBaHus MakcUMallbHas yueOHast Harpy3ka o0y4aroluxcs COCTaBIIseT:

no cnenuanbHocT CIIO TexHuueckoro npoduis npogpeccuoHaIbHOIO0 00pa30BaHUS
15.02.14 - 84 yaca, u3 HuUX ayauTopHas (oOs3aTenbHas) Harpys3ka oOydarouuxcsi - 66 Jacos;
BHEAYJAMTOPHAs CaMOCTOsITeNIbHAst paboTa cTy1eHTOB —18 yacos.

TemaTuueckuii niia” od1eodpazoBaTeIbHON Y4eOHOM IUCIUTITIUHBI

Yuebnas nacpysxa, uac

Bo ezaumooeticmeuu c

Buo yuebnotu pabomul.
npenoda@ameﬂeM
AyoumopHvle 3ansimusi.
Coodeporcanue obyuenus Maxcuma 13 HAX
camocmos
JIbHAA % N o
= g 3 2 YmenvHas
naepyska | Beero 3 S % §|S 2 Spaboma
3 % R § X X §
RO T3R8 g
= S %) §~< |
BBenenne 2 2 2
Paznen 1. O01mas u Heopranuveckasi XuMus 44 32 22 6 4 12
Tema 1.1: OCHOBHBIE ITOHSATHUSA U 3aKOHBI 3 2 2 1
Tewma 1.2.:.ITepuonnueckunii 3akoH u [lepuoanueckas 3 2 2 1
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cucTeMa XuMudeckux siaeMeHToB J[. M1.Menaeneena
U CTPOEHHUE aToMa

Tewma 1.3: CtpoeHue BeniecTna 3 2 2 1
Tema 1.4: Boga.PactBopbl. DnekTponuruyeckas 3 9 9 1
JMCCOLMALUs

Tema 1.5: Knaccuduxkanus HeopraHHueCKuX 9 6 9 5 5 3
COEJIMHEHUH U UX CBOMCTBA

Tema 1.6: XuMunueckue peakuuu 6 4 4 2
Tewma 1.7: MeTaibl 1 HEMETaIIbI 17 14 8 4 2 3

Camocmoamenvnasa paboma

BrimonHnenue KOMIUIEKTOB 3aJaHMi MO  TeMaM
pasjienia, MOArOTOBKAa BBICTYIUICHWM MO 3aJlaHHBIM
TeMaM, JOKJIaIoB, pedepaToB, C HCIOIH30BAHHEM
WH()OPMAITMOHHBIX TEXHOJIOTUH U .

Pa3nen I1. Oprannyeckass Xumus 38 32 20 10 2 6
Tewma 2.1: OcHOBHbBIE TOHATUSL OPTAaHUYECKON XUMHUH U 3 2 2 1
TEOPHs CTPOCHHUSI OPTaHUYECKUX COCTMHEHUI

Tema 2.2: YTIIeBOIOPOBI U UX IPUPOIHBIC 10 8 4 9 9 9
HCTOYHUKHU

Tema 2.3: Kucnopoacoaepskaiiye opraHu4ecKue 14 12 5 5 2
COEIUHEHUS

Tema 2.4: Azotconepraiiiie OpraHu4ecKue

coenuuenus. [omumepst 11 10 8 2 1

Camocmoamenvnan paboma

Breimonnenue KOMIUIEKTOB 3aJaHMi 1O  TeMaM
paszena, IMOATOTOBKA BBICTYIJIEHUHA IO 3aJlaHHBIM
TeMaM, JOKJIaJIOB, pedeparoB, C HCIOJIb30BaHUEM
MH()OPMAIMOHHBIX TEXHOJIOTUH U .

Ilpomesrcymounas ammecmavyusn ¢ ghopme oughgpepenyuposannozo 3auema

Bcezo | 8 |66 | 4 | 16 | 6 | 18

XapakTepucTHKAa OCHOBHBIX BH/I0B Y4eOHOM AeATEJbHOCTH CTYICHTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BUI0OB I€ATCJIbHOCTH CTYACHTOB (l—[a

Conep:xanue 00yyeHust . .
Aep y YPOBHe Y4eOHBbIX /IeiicTBHI)

Baxneiimue XUMHUYECKHE| YMEHUE JaBaTh OIPENEICHUE U ONEPUPOBATh CIEAYIOLIUMH XH-
IIOHATHUA MHUYCCKUMHU IIOHATHUAMMU: BECIIECCTBO, XUMHYECKHH DJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpPHAs Macchl, UOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKAA CBA3bL,3JICKTPOOTPHUIATCIBHOCTD,
BAJICHTHOCTb, CTENEHb OKUCIEHHSA, MOJb, MOJISIpHas Macca,
MOJIIpHBIA 00bEM Ia3000pa3HbIX BEIECTB, BEIIECTBA MOJIEKYIISIPHO-
ro WM HEMOJEKYJIIPHOIO CTPOEHHUS, pACTBOPBI, JJIEKTPOIUT H
HEAJIEKTPOJIUT, JJIEKTPOJIUTHYECKAs] HUCCOLMALINSA, OKUCIUTEIb U
BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAaHOBJIEHHE, TEIUIOBOH 3¢ eKT
p€aKkuuu, CKOPOCTH XUMHYECKOH p€aKknuuu, Karajin3, XHMHYCCKOC
paBHOBECHE, YIJIEPOAHBIM  CKeneT, (yHKIMOHAIbHAS TpYIIa,
HN30MCEpHsL, TOMOJIOTHUA
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OCHOBHBIC 3aKOHBI XMMHH

dopmyaupoBaHUE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB U MOCTOSH-
CTBa COCTaBa BELIECTB.

YcTaHOBKa NMPUYMHHO-CIEACTBEHHON CBSI3U MEXKIY COJIEp:KaHUuEM
9TUX 3aKOHOB M HANHCAHMEM XHMHYECKUX (OpMyNn U ypaBHEHHIA.
YcTaHOBKa 3BOJIIOLIMOHHON CYIIHOCTH MEHJIETIEEBCKOM M COBpEMEH-
HOHM (opMyTUPOBOK mepuogudeckoro 3akoHa J[. M. Menneneesa.
OObscHeHrne (U3HUECKOTO CMbICIAa CHMBOJIUKH TEPUOIUUYECKON
TaOIMIBI XUMUYECKUX 3eMeHToB J[. . MenaeneeBa (HOMEpOB die-
MEHTa, IEepHojJa, IPYMMbl) U YCTAHOBKA MPHUYUHHO-CIEJACTBEHHOMN
CBSA3M MEXJYy CTPOEHHEM aToMa M 3aKOHOMEPHOCTSMHU H3MEHEHUSs
CBOMCTB 3JIEMEHTOB U OOpa30BaHHBIX MMHU BEUIECTB B MEpPHUOAAX U
rpymmax.

XapakTepucTUKa 3JIEMEHTOB MajblX M OOJIbIIMX IEPHOJOB MO WX
nosoxkeHuro B Ilepuonnueckon cucreme 1. . Menneneena

OCHOBHBIE TEOpHUHN XUMHUU

YcraHoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKHX BEILIECTB OT CTpOE-

HHUS  aTOMOB  OOpasyloImUX  HMX  XHMHYECKHX  3JIECMEHTOB.
XapakTepucTUKa BAKHEHIIUX TUIOB XMMHUYECKMX CBSI3€H M OTHO-
CHUTEIIFHOCTH 3TOH THIIOJOTHH.

OOBbsicHEHNE 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa H
CTPOCHMSI KPUCTAUIMYECKUX PEIICTOK.

DopMyJIUPOBKA OCHOBHBIX MOJIOKEHUN TEOPUH AJIEKTPOTUTUYECKOMN
JMCCOLMAlMM U XapaKTEPUCTHKA B CBETE€ 3TOW TEOPHHM CBOWCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHUI.

@OopMyJIMPOBKAa OCHOBHBIX IIOJIOKCHUH TEOPUHU XUMHUUYECKOTO
CTPOCHHUS OPraHMYECKUX COCIMHEHUU M XapaKTEPUCTHKA B CBETE
3TOM  TEOPUM  CBOWCTB  OCHOBHBIX KJIACCOB  OpPraHUYECKUX
COCTUHEHUN

Baxkneiiime BeniectBa U
MaTepUalIbl

XapakTepuCcTUKa COCTaBa, CTPOCHHUS, CBOMCTB, MOyYSHHSI U TTPUME-
HeHus BakHedmx metamioB (1A u Il A rpynm, amoMuHus, xenesa,
a B €CTECTBCHHO-HAYYHOM Tpo(driIe U HEKOTOPBIX (-32JIEMEHTOB) M UX
COCIMHECHUM.

XapakTepHucTHKa COCTaBa, CTPOCHHUs, CBOWCTB, MOyYSHHsSI U TIPUMe-
HeHusi BakHedmmx HemeramwoB (VI A, VIA, VA rpymnm, a takxke
azota u (¢ocdopa, yriepoja M KpPEMHHSA, BOAOPOJA) M HX
coeMHeHUll. XapakTepUCTHKa COCTaBa, CTPOCHHUS, CBOMCTB,
MONTyYeHUsST W TIPUMEHEHHUS BaXXHEWIIMX KIACCOB YIIIEBOJOPOIOB
(anKaHOB, IIMKJIOAJIKAHOB, aJIKEHOB, AIKWHOB, apEHOB) U X HauboJee
3HaYMMBIX B HAPOTHOXO3SHCTBEHHOM IIAHE MTPECTaBUTEIICH.

AHanoruyHas — XapakTepHCTHKa BaKHEHIIMX TMpeJCcTaBUTENeH
JPYTUX KIACCOB OPTraHMYECKUX COCTUHEHHIH: METaHOJa M ATAaHOIA,
CIIOKHBIX 3(UPOB, >KUPOB, MbUI, albAETHIOB ((HOpMaIbIETUAOB U
aleTaub/ernaa), KeTOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHUCJIOTBI, I €CTECTBEHHO-HAy4HOTO NpoQMIs MpeacTaBUTeNeH
JIPYTUX KJIACCOB KHUCIOT), MOHOCAXapua0B (TIJIFOKO3bI), TUCAXapPHIO0B
(caxaposbl), monucaxapuIoB (Kpaxmala W IEJUTIOJIO3bI), aHWIINHA,
AMHHOKHCIIOT, OEJIKOB, NCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH,
Kay4yKOB, TJIACTMACC

XUMHYECKUN SI3BIK "
CHUMBOJIMKA

Hcnons3oBanre B y4eOHOUW M TPO(PECCHOHAIBHON NEATeTbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3BaHnne n3y4eHHBIX BEIIECTB MO TPUBHAIBHON MM MEXITYHAPO/T -
HOM HOMEHKJIATYpE U OTPAKEHUE COCTaBA 3TUX COCAUHEHUHN C IIOMO-
IIBI0 XUMHUYECKHUX (popmy.
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OTpakeHre XMMHUYECKUX MPOIECCOB C MOMOIIBIO YPaBHEHUN XUMU-
YECKUX PEaKLIMi

Xumudeckue peaKnuu

OObscHEHHE CYIIHOCTH XHMHUYECKHUX IMpoieccoB. Knaccudukanus
XUMUYECKUX PEAKIHM MO Pa3jIuvHbIM MpPU3HAKAM: YHCIIY U COCTaBY
MPOJYKTOB U PEareHToB, TEIIOBOMY 3(deKTy, HarpaBieHuo, Qase,
HaJIMYUIO0 KaTalu3aTopa, U3MEHEHUIO CTEINEHEHW OKHCIIECHUS 3JIEMEH-
TOB, 00pa3yIONINX BEUIECTBA.

YcTaHOBKa NMPU3HAKOB OOIIETO W Pa3IMYHOTO B TUIIOJIOTHH PEAKIIHIA
JUISl HEOPraHUYECKOM M OPraHMYE€CKOM XUMHUH.

Knaccubunukanus BEImIECTB H TPOIECCOB C TOYKH 3pPEHUS
OKHUCJIEHUsI-BOCCTaHOBJIEHU. (COCTaBiIeHUE ypaBHEHUH peakuuid ¢
MTOMOIIIBI0 METOA JIEKTPOHHOTO OajaHca.

OO0bscHEeHHEe 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pPeakuu U IOJIo-
KEHHSI XUMUYIECKOTO PABHOBECHSI OT Pa3IMYHBIX (DAKTOPOB

XUMHUYECKUUIKCIIEPUMEHT

BeImonHeHne XUMHYECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBHHU C
rpaBuUiiaMu 0€301MaCHOCTH.

HaOnronenue, ¢ukcanus W OMUCAHUE PE3YJIBTATOB IPOBEICHHOTO
IKCIIEPUMEHTA

Xumuyeckasi ”HGopMaIus

[TpoBeneHne caMOCTOSATENFHOTO MOMCKAa XMMUYECKON MH(pOpManuu ¢
WCTIOJB30BAHUEM PA3IMYHBIX HCTOYHHKOB (HAYyYHO-TIOMYJISPHBIX
W3JIaHUH, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB IHTepHeTa).
Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJIOTUH Ui O0OpaboTKH U
nepenayd XUMHUYECKOH HMH(pOpPMAalMH W €€ NPENCTAaBICHUS B pas-
TMYHBIX hopmax

PacueTbl MO XHMHYECKHM
dbopMysiaM U ypaBHCHHSIM

YcTraHoBKa 3aBUCUMOCTH MCKIY Ka4eCTBEHHOM W KOJMYSCTBEHHOM
CTOpOHAMH XUMHUYCCKUX 00BEKTOB H IponcCCoB.

Pemenue PaCUYCTHBIX 3aJa4 110 XUMHUYCCKHUM (bopMynaM U ypaBHC-
HUAM

[IpopunpHoe wu  mpodec-
CHUOHAJILHO 3HAYNMOE
coJiepKaHue

OObsicHEHHE XUMMUYECKUX SIBJICHUM, NPOUCXOASLIMX B IPHUPOJE,
OBbITY U Ha POU3BOJICTBE.

Omnpenenenne BO3MOXKHOCTEN MPOTEKAaHUS XMMHUYECKUX IpEBpalle-
HUW B Pa3JINYHBIX YCIOBHSIX.

CobnroieHue mpaBuIl SKOJIOTHYECKH IPaMOTHOTO MTOBEIEHUS B OKPY-
JKarouIen cpene.

OneHka BIMAHHAS XMMHYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH Cpenbl
Ha OpraHu3M 4€JIO0BCKa U JPYTrrUe€ )XUBbIC OPTraHU3MBI.

Cobmnroenue npaBuil 6€30MaCHOr0 OOpalleHusl ¢ TOPIOYMMHU U TOK-
CUYHBIMHU BelIECTBaMH, 1a00pPaTOPHBIM 00opyioBaHUEM.
ITonroToBka pacTBOPOB 3a/laHHON KOHILIEHTPAIMM B OBITY M Ha IpO-
W3BO/JICTBE.

Kputnueckast oleHka JOCTOBEPHOCTH XMMHUYECKOM HH(OpMaLuy,
MTOCTYTAKONIEN U3 Pa3HbIX HCTOYHUKOB
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3. Y4eOHO-MeTOAMUYECKOE U MATEPUAIBLHO-TEXHHYECKOE 00ecneuyeHrue MporpaMmbl
001eo0pa3oBaTeIbHOIMY4e0HO JUCITUNIMHBI

OcBoeHue MnporpaMMmbl y4eOHOW IUCHUIUIMHBI «XUMUS» TMpeArojaraeT Haiudue B Ipo-
(deccroHanbHONW 00pa30BaTEILHON OpraHHU3AINK, PEAIU3YIONIeH 00pa30BaTeNbHYI0 MPOTPaMMYy
cpennero obmero obpazoBanus B npenenax ocBoeHuss OIIOIT CITO na 6a3e 0CHOBHOTO OOIIETO
o0Opa3oBaHus, yueOHOTO KabWHETa XMMUHU U Ta00paTOpUU XMUMUH.

KaGuner xumuu

[TepedyeHb OCHOBHOTO 000PYIOBaHMSI, Y4eOHO-HATIISAHBIX TTOCOOUI:

— KOMIUIEKT MeOenu AJis pernoaaBarers,

— KOMIUIEKT MeOenu At o0yJaroluxcst Ha 25 mocagouyHbIX MECT,

— JIOCKa ayJuTOpHas,

— crenapl nHpopmanmonnsie: "Ilepuoanueckas cucrema anementoB .M. Menaeneesa",
"Tabnuia pacCTBOPUMOCTH COJIEH, KUCIIOT U OCHOBAaHUH B BoJie U cpena pactBopa", "[IpaBuiia
TEXHHUKU 0e301acHoCTH nipu paboTe B kabunere xumuun'", "KadecTBEeHHbBIE peaKIIMK HA KATHOHBI,
AQHHMOHBI U OpraHuYeckue BemecTna”, "Ou3nyeckue BeIMUYUHbI BRIPAKEHUS TOPIUIA BEIIECTB",
"KonaudecTBeHHEIC BEIMYNHLI B XUMHUHU'",

— yueOHble Tabnuibl: "Monb-eAuHMIIAa KonruecTBa BemecTBa", "CocTaBnenue GopMyIl o
BasieHTHOCTH", "['eHeTHUecKas CBsI3b KJIACCOB HeopraHudeckux BemiectB", "CocraBieHue
dopmyn coneit", "XuMuueckrue 3HaK1 U AaTOMHBIE MAacChl BAXKHEUIITNX JIEMEHTOB",

— TIOPTPETHI YUCHBIX XUMHKOB,

— HarBIIHBIE TocoOus: "Moaenu KpUCTAIUTMYECKHUX PEIIeTOK rpaduTa, MeId, TUOKCHIA
yraepoaa”, "Mojenu aToMOB JUIsl COCTaBJIEHUS MOJIEKYJI OpraHUYECKHUX BELIeCTB",

— kosuekiuu "Ilnactmaccel", "MuHepaibl 1 TOpHbIE TOpoibl 1,2 yacTu,

— KOMIIBIOTEP,

— MYJIbTHUMEIUA-TIPOEKTOP,

— 9KpaH HAaCTCHHBIN.

[Iporpammuoe obecrieueHue:

- Microsoft Windows 7 (munensust Ne61046615, apropr3oBaHHBIN HOMEp JTUIEH3MATA
91049631ZZE1410)

- Microsoft Office 2003 (nmunen3us Ne41764220, aBTOprU30BaHHBIN HOMED JIUIIEH3MATA
61748179ZZE0902)

- PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1
year Educational Renewal License (JIutiensuontoe cormamienne Ne JI0A300419/1-1/175).
Jlaboparopust XUMUHI
[TepeueHb OCHOBHOTO 000PYIOBaHMsI, yueOHO-HATJISAHBIX TOCOOMI:

— KOMIUJIEKT CIICIUATU3UPOBAHHON MeOeNH JIJIsl TIPeroaBaTers,

— KOMIUIEKT CIEIUAIN3UPOBAaHHON MeOenu A 00ydaronuxcs,

— JI0CKa ayJIuTOpHas,

— crenasl nHpopmanuonuslie: "[lepuoaudeckas cucrema anementon [[.1. Menneneesa",
"Tabnuua pacTBOPUMOCTH COJIeH, KUCIOT U OCHOBaHUH B Boze", "IIpaBuiia TeXHUKU
0e30macHOCTH Mpu padboTe B KAOMHETE XUMUH'",

— BBITSDKHAS ¥ IPUTOYHAS BEHTHIIALINSA,

— TEXHOXUMHUYECKHE BECHI C PA3HOBECAMHU,

— JIUCTUILIATOP

— CYIIMJIBHBIN 1mIKad,

— DJIEKTPOILIUTA,

— XHMHYECKas oCy/a,

— BCIIOMOTAaTeIbHOE 000PYIOBaHUE,

19



— XHUMHYECKHE PEaKTHUBHI,
— MarHuTHbIE MEIIAJIKH,
— apeoMeTpBhl,
— HarpeBaTteJbHbIe TPUOOPHI,
— TpuOOp TS OMBITOB MO XUMHUH C SJIEKTPUYECKUM TOKOM,
— PHwmerp maGopatopHsiii,
— ¢orokonopumerp KOK-2,
— CHEUOACKIA U CPEJICTBA UHANBUIYATLHOMN 3aIIHUTHI.
B Oubnuoreunslid GoHI BXOAAT Y4COHUKH, y4EOHO-METOAMYECKHA KOMIUICKC IWCIMILTAHBI
(YMK]), oGecrieuynBaroImre OCBOCHHE y4E€OHOW AUCIUIUIMHBI «XHUMH», PEKOMEHIOBaHHbBIC
WM JOMYIIEHHBIC JIJIsl HCIIOIh30BaHMS B PO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3AIMSIX,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeAHero oO0Iiero oOpa3oBaHMsl B Ipenenax
ocoenus [TIICC3 CIIO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHusl.

bubnuoreunsiit GoHJ AOMOIHEH XUMUYECKOW SHIMKIIONEAUEH, CIpaBOYHUKAMH, KHUTAMU
JUTSL YTSHHUS 10 XUMUHU.

B nmpouecce ocBoeHus mporpaMMbl y4yeOHON AMCLUILIMHBI CTYIEHTHI UMEIOT

BO3MOXXHOCTh JIOCTYIIa K O3JICKTPOHHBIM YYE€OHBIM MaTepuaiaM I0 XHUMHHU, HMCIOIIMMCS B
CBOOOAHOM JOCTYyIIE B ceTH MIHTepHET (AIEKTPOHHBIM KHUTaM, IPAaKTUKyMaM, TeCTaM | JIp.)

4. HudpopmannoHHoe odecnieyeHne 00ydeHust
Jlureparypa 1Jifl CTYJACHTOB
OcCHOBHBIEC HCTOYHUKHU:

1. Tabpuensn, O. C. Xumus mis npodeccuii 1 CrenuaaTbHOCTeH TEXHUIECKOTO MPOQHIIS :
yuebnuk / O.C. I'abpuensn, N.I'. Octpoymos. - 5-e uza. - M. : Akanemus, 2017. - 272 c. :
WL

2. Epoxun, 0. M. Xumus qns mnpodeccuid W crenudaIbHOCTEH TEXHUYECKOTO U
€CTECTBCHHO-HAYYHOTO Tpoduiaeii : y4eOHWK s CTYA. YYPSKISHUH Cpea.nmpod.
obpazoBanus / FO.M.Epoxun, 1.b.KoBaneBa. — 7-e uzn., crep. — M. : M3natensckuii
LCHTP «Axanemusy, 2020. — 496 C. https://www.academia-
moscow.ru/reader/?id=452494

I[OHOJ'IHI/ITQJIBHBIG HCTOYHUKHU:

1. Ta6puensn, O. C. EcrecrBo3Hanue. Xumus : yueO. i CTyA. YUYPEXKICHUM cpea. mpod.
obpazoBanust / O. C. TI'abpuensn, U. I'. OctpoymoB. — 6-¢ u3n., crep. — M.
M3parenbckuit  nentp «Axagemusi», 2020. — 240 c., [8] c. 1uB. BKIL
https://www.academia-moscow.ru/reader/?id=471481

Jlureparypaais npenogaBaresei

1. ®enepanbubiii 3akoH or 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
Oenepauun» (B pen. DenepanpHbix 3akoHoB 2013 - 2014 r1r.,c U3MEHEHUSIMH,
BHeceHHbBIMH ®DeznepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145 - @3, B ped. OT
03.07.2016, ¢ u3m. ot 19.12.2016.)

2. Ilpukaz MunucrepctBa obOpasoBanuss u Hayku P®D ot 17.05.2012 Ne 413 «O6
YTBEP)KICHUU (eIepaIbHOIO roCcy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa CPEAHEro
(mosHOTO) 00IIIET0 00pa30BAHUS Y.

3. IIpuxa3z MunucrepctBa oOpa3oBanust 1 Hayku P® ot 31.12.2015 Ne 1578 «O BHeceHUH
M3MEHEHUH B (enepalibHbIil rocyAapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT CPEIHETrO
obmero oOpa3oBanus, yrBepkaAEHHbINA [Iprkazom MuHnuctepcTBa 00pa3oBaHusl U HAyKU
P® o1 17.05.2012 Ne 413»
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ITucemo JlemaprameHTa TOCYAApCTBEHHOM MOJUTHKH B c(epe MOArOTOBKH pPabouymx
kaapoB u IO MwunoGprayku Poccum ot 17.03.2015 Ne 06-259 «Pexomennaruu mo
OpraHu3ali TOJXYYEHHUs CpeaHero oOmero oOpa3oBaHUS B IMpeaesiaXx OCBOCHUS
o0pa3oBaTeNbHBIX MPOTPaMM CpeaHEro IMpodeccuoHalbHOTO o00pazoBaHusi Ha 0ase
OCHOBHOTO 00111eT0 00pa3oBaHus ¢ yueToM TpeOoBaHUH (heJepalbHBIX TOCYAapCTBEHHBIX
00pa30BaTeNbHbBIX CTAHIAPTOB U MOJIYy4aeMOil Mpoeccun WiK CHEUAIBHOCTH CPEIHEro
npodeccnoHaTbHOTO 00Pa30BAHUSY.

[IpumepHass ocHOBHasi 0oOpa3zoBaTelbHAs IporpamMma cpeiHero oomiero oOpa3oBaHUS,
onobpeHHas penieHreM (heaepaabHOro y4eO0HO-METOAMYECKOTO O0BEIMHEHUS IO 00IeMy
oOpazoBanuto (IpoToko oT 28 utons 2016 1. No2/16-3).
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