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1. MOACHUTEJIBHASA 3AITMCKA

PabGouass mporpamma paspaborana Ha ocHoBe [lpumepHoii mporpamma
obmeoOpazoBarenbHON yueOHOW muctmiuinabl «Xumus» (aBtop: O.C. [NaOpuensH,
KaHauaatr negaroruyeckux Hayk; W.I'. OctpoymoB, mpodeccop, TOKTOp XUMHUYECKUX
Hayk., 2015 rom) I crenuaibHOCTH CpPEIHEro Mpo(eCcCHOHATBLHOTO 00pa30BaHUS
15.02.07 «ABTOMaTM3amys TEXHOJOTHMUYECKHX TMPOIECCOB M TPOU3BOJACTB (TI0
OTpacysiM)» Ha 0a3e OCHOBHOro oOmEro o0Opa3oBaHUsi MpU MOATOTOBKE
KBAIM(ULMPOBAHHBIX pabOYMX, CHYyXKaIlMX, CHCIHATUCTOB CPEIHEro 3BeHa C
NOJTlydYeHUEM cpelHero obmiero oOpasoBanwms. lIporpamma paspaboTaHa Ha OCHOBE
tpeboBanuii ®I'OC cpemnero obmiero oO6pa3oBaHHs, MPEIBIBIEMBIX K CTPYKTYpE,
COJIEP’KaHUIO U pe3yIbTaTaM OCBOCHUS YICOHOUW TUCIIUTUIMHBI « XUMUS).

Coneprxkanue nporpaMMbl « XUMHUsD HaIlPaBJIECHO HA TOCTHXKEHHE CIEAYIOIIMX LEeTei:
* opMUpOBaHUE Y OOYHAIOIINXCSI YMEHHSI OILICHUBATh 3HAUUMOCTh XUMHUYECKOTO 3HAHUS
JUISL KQKJIOTO YEJIOBEKa;
* (hopmMupoBaHHe y 00YUAIOIIUXCS IIEJIOCTHOTO MPEJCTABICHUS O MUPE U POJIU XUMHUU B
CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; YMEHUS OOBSCHATH
O0BEKTHI M MPOLECCHl OKPYKAIOMIeH JEeUCTBUTEILHOCTU: MPUPOJAHOM, COIMATBHOM,
KYJbTYPHOU, TEXHUUECKON CPebl, UCTIONB3YSI IJI STOr0 XUMUYECKUE 3HAHUS,;
* pa3BUTHE Yy OOYy4YAIOUIMXCS YyMEHUW pasznuyaTh (AKThl U OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETb HUX CBSI3b C KPUTEPUSIMU OIICHOK U CBSI3b KPUTEPHUEB C
OTPE/ICICHHOM CUCTEMOM LIEHHOCTEH, (OopMyIUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;
* mpuoOpeTeHre OOyYarolUMUCS OIbITa Pa3sHOOOPA3HOW AESATEIBLHOCTH, MO3HAHUS U
CaMOIIO3HAHUS;, KIIIOYEBBIX HABBIKOB, HMEIOIIMX YHUBEPCAJbHOE 3HAUYEHUE IS
Pa3IMYHBIX BUJIOB JCSATEIBHOCTU (HABBIKOB PEIICHHS NPOOJIEM, MPUHATUS PEIICHUH,
MOKCKa, aHain3a W 00pa0OTKM WHGOPMAIMK, KOMMYHUKATUBHBIX HABBIKOB, HABHIKOB
U3MEpPEHU, COTPYAHUYECTBA, OE€30MaCHOTO OOpAIeHHsI C BEIIeCTBAMH B IMTOBCEIHEBHOU
JKU3HH).
B mporpammy BKJIIOYEHO cojepiKaHWE, HAMpaBlIeHHOE Ha (POPMUPOBAHHE y CTYACHTOB
KOMITCTCHITNHM, HeoOXommMbIXx mis kadecTBeHHOro ocBocHms OIIOIT CIIO nHa 0Oase
OCHOBHOTO 00I1ero oOpa3oBaHUsS C TMOJYyYEHHEM CpeaHero oOIero oOpa3oBaHMS;
nporpaMMbl TIOATOTOBKU KBAIU(PUIIMPOBAHHBIX pabO4YMX, CIYXKalUX, MPOrpaMMbl
MOATOTOBKH crienuaiucToB cpennero 3seHa (IIICC3).



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUILIMHBI «XUMUS»

XuMHsT — 93TO Hayka O BEILIECTBAaX, MX COCTaB€ M CTPOEHUHU, CBOMCTBAX U
MpEeBpAIllCHUsIX, 3HAYCHUM XUMHUYECKHUX BEIECTB, MaTE€pUaJIOB U IMPOIECCOB B
MPAKTUYECKOMN JESITEIbHOCTH YeJIOBEKA.

Coneprxanue 0611e00pa3zoBaTeIbHON Y4EOHON MUCHUIITUHBI «XUMUS» HAMPaBJICHO Ha
YCBOEHHE OOYYaIOIMMUCS OCHOBHBIX IMOHSTUH, 3aKOHOB M TEOPUN XMMHUM; OBJIAJCHHE
YMEHUSIMU HaONI0AaTh XUMHUYECKHUE SIBJICHUS, MPOBOAUTH XUMHUYECKHH 3KCIEPUMEHT,
MPOU3BOJUTH pACUYEThl HAa OCHOBE XHMMHYECKUX (OpMYJ BEIIECTB M YpaBHEHUU
XAMHUYECKUX PEAKIUN.

B mnpomecce u3ydeHus XumMud y OOy4arOUIMXCS pPa3BUBAIOTCA TO3HABATENbHBIC
UHTEPEChl W MHTEJUIEKTyalbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIBHBIC
npuoOpeTeHus] 3HAHWM 10 XMMHU B COOTBETCTBHUU C BO3HHUKAIOUIUMH KHU3HEHHBIMU
npo6iieMaMu, BOCITUTBHIBAETCS OEpPEeKHOE OTHOIICHHS K IPUPOJIE, MOHUMAHHUE 37J0POBOTO
oOpa3a *U3HU, HEOOXOJUMOCTH MPEAYIPEKACHUS SIBICHHUM, HAHOCSIIUX BPEA 3J0POBBIO
Y OKPY’KaroOILEeH cpee.

OHM OCBamBalOT NPHUEMBI IPAMOTHOTO, OE30MACHOTO MCIIOJIb30BAHUS XUMHYECKHX
BEUIECTB W MAaTE€pPHAJIOB, IPHUMEHSIEMbIX B OBITY, CEIbCKOM XO3SHCTBE U Ha
IIPOU3BOJICTBE.

Peanuzanus Ae1yKTUBHOTO NOJIX0/a K U3YYEHHIO XUMHUHU CIIOCOOCTBYET Pa3BUTHIO TAKUX
JIOTHYECKHUX ONEepaliii MBIIIJICHUs, KaK aHaJIu3 U CUHTE3, 0000IIEHNE U KOHKPETU3allHs,
CpPaBHEHHE W aHAJIOTHA, CUCTEMATH3aIHs U KiacCupUKALUA U Jp.

B nmpomecce wu3yueHMss XMMHM BaXHO (OPMHPOBATh HH(POPMAIMOHHYIO

KOMIIETEHTHOCTh 00ydJarommxcs. [loaToMy mpu opraHuzaiuu caMOCTOSTETFHOU paboThI
HEOOXOIMMO AaKLEHTHPOBaTh BHUMaHHWE OOy4YaIOMIMXCA HA MOHUCKE HMH(POpMalUHU B
cpeAcTBax Macc-menua, HMurtepHeTe, yuyeOHOM U CHEUUATBHOW JUTEpaType C
COOTBETCTBYIOIIKUM O(QOPMIICHUEM U TPECTABICHUEM PE3YIbTaTOB.
N3yyenue o001meo0pa3oBaTebHON y4eOHOM AUCHUIUIMHBL «XUMUS» 3aBEpIIACTCS
MoJBEICHHEM HUTOTOB B  (dopme nuddepeHIMpoBaHHOTO 3adeTa B paMKax
MPOMEXKYTOUYHOM aTTecTauuMu CTylneHToB B mporecce ocBoenust OIIOII CIIO ¢
noTyuyeHueM cpeanero oomiero oopaszoanus (I1ITICC3.)

MECTO YYEBHOM JUCIUTIJIMHBI B YYEFHOM ILJTAHE
VYueOHas TUCHUIUIMHA «XUMUS» U3ydaeTcsi B 0011e00pa30BaTeIbHOM LHKJIE Y4EOHOTO
OIIOII CITIO nHa 6a3e 0CHOBHOTO 00111ero 00pa3oBaHus C MOJTYUYEHUEM CPEHEro oOIIero
oo6pazosanus (IITICC3).
MecTo y4eOHON TUCIUIUIMHBI «XUMUs» — 0a30BbIi YUEOHBIN MTPEAMET.



3. PE3YJIBTATHI OCBOEHHUS YYEBHOM JUCIUILJINHBI
OcBoeHHe coJiepKaHus YYEOHOM MUCHUIUITMHBI «XUMUS», 00ECIEUUBAET JOCTHKCHHUE
CTYJEHTaMU CIICIYIOUIUX PE3YJIbTaTOB:

* TUYHOCHIHBIX

— YyBCTBO TOPJIOCTM M YB&XEHHUS K HCTOPUM U JIOCTHXKEHUSIM OTE€UYECTBEHHOU
XUMHUYECKOM HayKH; XHMHYECKHM TIpaMOTHOE IIOBEJICHHE B MpodeccuoHaIbHON
NEATEILHOCTH U B OBITY TpH OOpaIeHul ¢ XUMHUYECKUMHU BEIICCTBAMHU, MaTepruajaMu |
MPOLIECCAMU;

— TOTOBHOCTH K MPOAOHKCHUIO 00pa30BaHUs U MOBBIMICHUS KBATU(GUKAIINN B U30paHHOM
nmpoecCHOHANBHON ACATENHPHOCTY U OOBEKTUBHOE OCO3HAHUE POJIM XHUMHYECCKUX
KOMIIETCHIUM B 3TOM;

— YMEHHE UCIOJIb30BaTh JOCTUKECHUSI COBPEMEHHONW XMMHUUYECKON HAYKU U XUMHUYECKUX
TEXHOJIOTUH JIJIs1 TIOBBIIIEHUSI COOCTBEHHOTO UHTEIJIEKTYaJIbHOTO Pa3BUTHUS B BEIOPAHHOM
npodeCCUOHAIBHON JIeATEIbHOCTH;

* MemanpeomenmHvix.

— MCIIOJIb30BAHMUE PA3JIMUHBIX BUOB IMO3HABATEIBHON IEATEIBHOCTH U OCHOBHBIX
WHTEJJICKTYaJIbHBIX oreparuii (IToCTaHOBKH 3aJa4M, (OpMYJIUPOBAHKS TUIIOTE3, aHAIIN3a
U CHHTE3a, CpaBHEHMs, OOOOIICHUS, CHCTEMAaTH3AllMH, BBISBICHUS MPUYUHHO-
CJICJICTBCHHBIX CBS3€M, MOMCKA aHaJIOroB, ()OPMYJIHUPOBAHMS BBIBOJOB) ISl PEIICHUS
MOCTaBJICHHOW 3a/laud, NPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAaHUS (HAOIIOACHUS,
HAy4YHOTO SKCIEPUMEHTA) JJIsl U3YYEHUs Pa3JIMUYHBIX CTOPOH XUMUUYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTATKUBATHCS B TPOPECCHOHATILHON
ctepe;

— HCIOJB30BaHUE PA3TUYHBIX MCTOYHUKOB JIJIsl MOJYYEHUS XUMUUYECKON MHGpOpMAaIUu,
YMEHHUE OIICHUTh €€ JOCTOBEPHOCTh JMJISI JOCTHXKCHHUS XOpOIIUX pPe3yJIbTaToOB B
npodeccuoHanbHOM cdepe;

* nPEOMEMHbBIX

— ¢(OpMHUPOBAHHOCTH MIPEJCTABICHUN O MECTE XMMHUU B COBPEMEHHOW HAYYHON KapTHHE
MHpa; TOHUMAHHE POJIM XUMHUH B (OPMHUPOBAHMHM Kpyroszopa Hu (HYHKIIMOHAILHOMN
IrPaMOTHOCTH Y€JIOBEKA JIJISl pEIICHUS MPAaKTUYECKUX 3a/1a4;

— BJIaJICHUE OCHOBOIIOJIATAIOIUMHU XUMHUYECKUMU TTOHSITUAMU, TCOPUIMH, 3aKOHAMHU

U 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJb30BAaHUE XHWMHYECKONW TEPMUHOJOTHEN U
CHUMBOJIUKOI;

— BJIaJICHE OCHOBHBIMHU METOJIJaMU HAYYHOT'O MMO3HAHUS, UCTIOIb3YEMbIMU B XUMHUU:
HaOJII0JICHUEM, OIMCAHMEM, H3MEPEHUEM, HKCIEPUMEHTOM; YyMEHue oO0padaThIBaTh,
OOBSICHATH PE3yJbTaThl MPOBEICHHBIX OINBITOB U JIeJIaTh BBIBOJIbI; TOTOBHOCTH U
CIOCOOHOCTH MPUMEHSATh METO/IbI TIO3HAHUS TIPU PEIICHUHU MPAKTUYECKUX 3a/1a4;

— c(pOpMHUPOBAHHOCTH YMEHHUSI 1aBaTh KOJIMUECTBEHHBIE OI[EHKH U TTPOU3BOIUTH PacueThl
0 XUMUYECKUM (HOopMyJiaM U YPAaBHEHUSIM;

— BIIQJICHHE TPaBHWJIAMH TEXHHKH OC30IAaCHOCTH IIPH HMCIOJIB30BAHMHM XUMHUYCCKUX
BEILIECTB;

— c(opMUPOBAaHHOCTh COOCTBEHHOW TMO3UIIMM 1O OTHOIIEHWIO K XUMHYECKOU
uH(pOpMaIuu, MOTy4aeMOr U3 Pa3HbIX HCTOYHUKOB.



4. CONIEPXAHUE YUYEFBHON JUCIUIIJUHDBI

BBenenue

Hayunbie MeTO1bl MO3HAHUA BEIIECTB M XUMUYECKUX ABJICHUU. PoJb sKciepuMenTa
U TECOpPUU B XUMHUU. MOAEIMPOBAHME XUMHUYECKUX MPOILIECCOB. 3HAUCHUE XUMHUU TIPHU
OCBOEHHUH CIICIIUATBLHOCTEH TeXHUYECKOTo Mpoduist mpodecCuoHaTbHOT0 00pa30BaHUsI.

JlabopaTtopHublie onbIThl. 1.0nucanue BelecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOECHHS.

2. MoaenupoBaHne XHUMHYECKHMX OOBEKTOB C TOMOIIBI0 TUIOCKOCTHBIX M OOBEMHBIX
MOJIEJIEN.

ITocae H3YICHUHA TEMbBI CTYACHT H0JI?KE€H 3HATD:

1. Texnuky 6e30macHOCTH B KaOWHETE XUMUHU
2. MeTob1 TO3HAHUS B XUMUU
ITocJie u3yyeHUs1 TeMbl CTYEHT /I0JIZKEH YMeTh:

1. [IpaBuibHO oOpamarbcs € XUMHUYECKMMM BELIECTBAMH U 000PYIOBaHHEM,
OKa3bIBaTh MEPBYIO OMOIIIb TOCTPAJABIINM OT HEYMEJIOTO OOPAIEHUS C BEILIECTBAMU
MonennpoBaTh U IPOrHO3UPOBATH XUMUYECKUE MPOLIECCHI

[TpuMeHsTh IPU U3yYEHUN XUMUU Pa3Hble METO/IbI TO3HAHUS

B okpyxatomieil cpene Bectu cedst 3KOIOTHUECKH IPaMOTHO

OneHuBaTh pe3ynbTar CBOEH IeATEIbHOCTH

BrisBnsiTh IpoOETbl B 3HAHUAX U YMEHUSX

[TocTaBuTh nepes co0o0il HOBYIO LIETb

N koD

1. OBIIAA U HEOPTAHUYECKASA XUMUA
1.1. OcHOBHbIE MOHATHUS U 3AKOHbI XUMUH

OcHoBHbIe MOHATUS XuMHM. BemectBo. Atom. Mosekyna. XUMHYECKHM SJIEMEHT.
Amnotponus. Ilpocteie W cnoxkHbIe BemecTBa. KayecTBEHHBIM W KOJIMYECTBEHHBIN
COCTaB BEIIECTB. XUMHUUYECKHME 3HAakM U (Qopmynasl. OTHOCHUTENIbHBIE aTOMHAs U
MoJeKyIsipHas Maccel. KonnuecTBo BenecTna.

OcCHOBHBIE 3aKOHBI XHMHMH. 3aKOH COXPAHEHUS MAacChl BEIIECTB. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTB MOJICKYJIIPHOU CTPYKTYpPhI. 3aKOH ABOTaJpo U CJICACTBUS UX HETO.

JdemoncTpanuu. Mozaenu aToOMOB XMMHUYECKHUX 3JIEMEHTOB. MOJEIN MOJIEKYJ ITPOCTBIX
U CIIOKHBIX BemiecTB (mapocrepkHeBsie U CTioapra—bpurieba). Komiekiysa npocTeix u
CJIOKHBIX BEILIECTB.

IIpakTnueckoe 3ansaTue Ne 1. Mcnonbs3oBaHue 3aKko0Ha COXPAHEHUSI MACChl BEUIECTB MPHU
HalMCaHUU YPABHEHUN XMMUYECKUX PEAKIUN

CamocrositeibHasa padora. [loHsTHE O XMMHYECKON TEXHOJIOTUU, OMOTEXHOJIOTUU M
HAHOTEXHOJIOTUHU

ITocae HU3YYCHHUA TEMBI CTYJACHT J0/I’)KCH 3HATD:

1. OcHOBHBIE XMMHUYECKHE TMOHATHSI: BEUIECTBO, MOJIEKYJa, aTOM, XUMUYECKUN
AJIEMEHT, XUMUYECKUH 3HaK, XuMuueckas hopmyia



2. OcHOBHbIE 3aKOHBI XHMHH: 3aKOH COXpaHCHHUA MacCCbl BCHICCTB, 3aKOH
IIOCTOAHCTBA COCTaBa BEIICCTB, 3aKOH ABOFa,Z[pO

ITocsie n3y4yeHHus1 TeMbI CTYI€HT H0JI7KE€H YMETh:

1. Onpenenars BAJICHTHOCTh XMMUYECKUX 2JIEMEHTOB

2. IIprMeHATH 3aKOH COXPAaHEHUs MAacChl BELIECTB IPU HAMCAHUM YPAaBHEHUH
XUMUYECKUX PEaAKLUN

3. OcCylecTBIATh  CAaMOCTOSATENBHBIA  MOUCK XHMHYECKOW HHQPOPMALMH  C

UCIIOJIb30BAHUEM  PA3UYHBIX HCTOYHUKOB (CIPABOYHBIX, HAYyYHBIX M HAy4YHO-
NOMYJSPHBIX  M3JaHHWM, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB HMHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMM i 0OpabOTKH M Tepenayd XUMHUYECKOH
uHGOpPMAIIUK U €€ MIPE/ICTABICHHS B Pa3IMYHbIX (hOpMax.

1.2. Ilepuoanyeckuii 3axoH u [lepuoanyeckas cucreMa XMMHYECKUX IJI€MEHTOB
.. MenpeJieeBa U CTPOCHUE aTOMA

Hepuonnyeckuint 3axkon .M. MengeaeeBa. Otkpeitue J[.M. MenneneeBsim
[lepuonuueckoro 3akoHa. [lepuoandeckuii 3akon B popmynupoBke .. Menzaeneena.

[lepuonuueckass TabauIAa XUMHYECKUX DJIEMEHTOB — Tpaduueckoe OTOOpakeHHe
NEePUOINYECKOT0 3akoHa. CTpyKTypa MEpUOJUYECKON TaOIMIIbl: TEPHOLI (Mayble U
OoJbIIKeE), TPYIIIHI (MJIaBHAS U TOOOYHAS).

Crpoenne atoma u mnepuoamyeckuii 3axkon .M. MengeneeBa. ATOM — CIOXHas
yacTtuna. Aapo (IpoTOHBI U HEUTPOHBI) U ANEKTPOHHAsS o0osiouka. M3otonsl. CtpoeHue
AIIEKTPOHHBIX 000JOUEK aTOMOB AJIEMEHTOB MajbIX Mepuo0B. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX O0O0JOYEK aTOMOB JJIEMEHTOB OOJBIIMX TEPUOAOB (MEPEXOIHBIX
anmeMeHTOB). [loHstie 00 opOuransx. S-, p- u d-OpOuramu. DIEeKTpOHHBIE
KOH(UTYpali aTOMOB XMMUYECKHUX JIEMEHTOB.

CoBpemeHHass (opMyIUpPOBKA TMEPUOJUYECKOTO 3aKOHA. 3HAUYCHUE MEPUOAUYECKOTO
3aKOHAa U MEPHOJMYECKON CHCTEMbl XUMHUYEeCKUX dieMmeHToB J[.M. MenneneeBa s
pPa3BUTHUSI HAYKU Y TIOHUMAHUSI XUMUYECKOW KapTUHBI MUpa.

JemoncTpanun. Pazmuunsie Gopmel [lepronnyueckoit cucTeMbl XUMUYECKUX SJIEMEHTOB
JI.1. Menpaeneena.

IIpakTnueckoe 3ansitue Ne 2. Crpoenue aroma. Ilepuommueckuii 3axkon J[.U.
MenneneeBa

CamocrosiTesIbHAs paﬁoTa. Hcnonp3oBaHue pPaaAnOaKTUBHBIX M30TOIIOB B TCXHUYCCKHUX
OCIAax

ITocae H3YYCHUHA TEMBI CTYJACHT T0JI?K€H 3HATD.

1. CoBpeMeHnHy1o (hopMyIMpoBKYy nepuogudeckoro 3akona [[.1. Menneneera

2. CrpykTypy nepuoaudeckoil Tabmuipl xumuyeckux snnementoB [[.1. Menneneera
3. Crtpoenue atoma

4. 3HaueHue nepuoandeckoro 3akona /.M. MenneneeBa i pa3BUTHs HAYKU

ITocae HU3YYCHUA TEMBI CTYACHT JOJ/I’)KEH YMETD.



1. O0bsicHATH QU3NUYECKUN CMBICH MOPSAKOBOTO HOMEPA XUMUYECKOIO 3JIEeMEHTAa,
HOMEpa Mepuoja, Homepa rpyrisl B nepuoguueckout cucreme .M. Menneneena

2. OO0BSICHATH NPUYMHY U3MEHEHUS CBOMCTB B OJHOM IEPUOJAE U B OJHOU TJIABHOU
MIOATPYIIIE AIEMEHTOB Iepruoanueckon cucremsl .M. Menneneesa

3. dopmyaupoBaTh 3alpoc Ha HOBYIO HH(MOPMAIMIO O CTPOCHUU aTOMOB
AIIEMEHTOB

4. OcylecTBaAATh CaMOCTOSITEIBHBIA TIOMCK XUMHUYECKOW HWH(pOpMalLUd ¢
WCIIOJB30BAaHUEM PA3JIMUYHBIX HCTOYHUKOB (CIPABOYHBIX, HAyYHBIX M HAy4HO-
MONYJISIPHBIX — W3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
WCITOJI30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTHH 11 00pabOTKM W Tepenadyd XUMHYECKOU
uHGOpPMAIIK U €€ MIPE/ICTABICHHS B Pa3IUYHbIX (hopMax.

1.3. CTpoeHne BelecTBa

Honnas xumMmnueckasi CBAI3b. KaTI/IOHBI, nx O6p2130BaHI/IC N3 aTOMOB B pPC3YyJIbTATC
nmponecca OKHCIICHUS. AHI/IOHBI, nx O6pa3OBaHI/Ie N3 aTOMOB B PC3YyJIbTATC IIPOLECCa
BOCCTaHOBJICHMsA. MoHHas CBA3b, KaK CBA3b MCXKAY KATHOHAMHM H aHHOHAMH 3a CUCT
QJICKTPOCTATHUUCCKOI'O IIPUTAKCHUA. Honnbie KPpUCTATINIMYICCKHUC PCHICTKH. CpoiicTBa
BCIICCTB C HOHHBIM THIIOM KpHCT&JIJIH‘-IGCKOﬁ PCHICTKH.

KoBanenTHasi xuMmuuyeckasi cBsi3b. MexaHu3M 00pa3oBaHUsI KOBAJICHTHOWU CBS3U
(OOMEHHBIIT W JOHOPHO-AKUENTOPHBIN). DIEKTPOOTPUIIATEIHHOCTh. KoOBaJeHTHBIE
MOJISIpHAS. U HENOJISIpHAs CBSI3U. MOJIEKYJISIPHBIE M @aTOMHBIE KPUCTAJIMYECKHUE PELIETKH.
CBoiicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMU U @aTOMHBIMU KPUCTAJNIMYECKUMHU PELIETKaMHU.

MeTasinyeckasi cBs3b. MeTamindecKkas KpUCTANINYCCKasA PCIICTKA U MCTAJINIMYCCKas
XHUMHUYECKas CBsA3b. DU3MUECKUE CBOMCTBA METAJIJIOB.

ArperaTtHble COCTOSIHMSI BelleCTB M BOJOPOAHAas CBsI3b. TBepAoe, KUIKOE H
razoo0pa3Hoe cocrosiHusi BenlecTB. llepexon BemiecTBa M3 OAHOIO arperaTHOro
COCTOSIHMS B ipyroe. BogpopoaHas cBs3b.

Yucroblie BemecTsa u cMecu. [lonsarue o cmecu BemecTB. [ OMOT€HHBIE U TETEPOTEHHBIE
CMECH.

Mucnepcuble cucrembl. [lonarue o mgucnepcHoit cucteme. [ucnepchas ¢dasza u
nucnepcronHas cpena. Knaccudukanus nucnepcHbix cucteMm. [IoHSITHE O KOJTOMIHBIX
CHUCTEMAX.

JdemoncTpauuu. Mogenp KpUCTAUIMYECKOW PELIETKHM XJIopuaa Harpus. Mogenu
KPUCTAJUIMYECKUX penieToK anmasza, rpadura. OOpasipl pa3IuyHBIX JTUCIEPCHBIX
CHUCTEM: BMYJbCHUH, CYCHEH3UW, a’po3ojierd, rened u 3omned. Koarymsuus. Cunepesuc.
Oddext Tunnans.

JlaGopaTopHbie onbIThbl. [IpuroroBieHue cycreH3ud KapOoHATa KaJblMs B BOJE.
[lonyuenne sMynabCcuu MOTOPHOrO Macia. O3HAKOMJIEHHWE CO CBOMCTBAMH JIHCHEPCHBIX
CHCTEM.

JlaGoparopnas padora Ne 1. M3rotoBneHne Mozenel BEMIECTB U ONPEACICHUE BUIOB
XUMHUYECKOM CBS3U B HUX

CamocrosiTenbHas padora. )Kuakue KpucTauibl



IMocue HU3YYCHUA TEMBI CTYACHT JO/I’)KCH 3HATD:

1. Bunpl xumnueckoi cBs3U
2. Mexanu3M 00pa3oBaHus KOBAJICHTHOW M HOHHOM CBsI3El
3. Xumudeckoe noHsAtue JucnepcHas cucrema

ITocsie n3y4yeHHus1 TeMbI CTYI€HT H0JI7KE€H YMETh:

1. Onpenenars BUIbI XUMHUYECKOU CBSI3U B BEILIECTBAX

2. [IpuBOIUTE MpUMEPHI PA3ITUYHBIX AUCIIEPCHBIX CUCTEM U OOBSICHATH UX 3HAUCHUE
B [IPUPOJIE U )KU3HU YEIOBEKA

3. OCyliecTBIATh  CaMOCTOSITENIBHBIA ~ MOMCK ~ XUMHYECKOW HWHGOpMaluu ¢

UCIIOJIb30BAHUEM  DPA3JMYHBIX HCTOYHHKOB (CIPAaBOYHBIX, HAYYHBIX MW HAy4YHO-
NOMYJSPHBIX M3JaHHWM, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB HMHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMM i 0OpabOTKU M Tepenayd XUMHYECKOH
uHGOpPMAIIUH U €€ TIPEJICTABICHHS B PA3TUYHbBIX (popmax.

1.4. Boga. PacTBopbl. DJ1eKTPOJIUTHYECKAS TUCCOIUALNS

Boaa. PacrBopsl. PacTBopenne. Boma kak pacrBopurenb. PacTBOPUMOCTBH BEILECTB.
Hacpinennsie, HEHACBICHHBIE, IIEPECHILICHHBIE pacTBOPHI. 3aBUCHUMOCTD
PacTBOPUMOCTHU Ta30B, )KUIKOCTEH U TBEPJbIX BEIIECTB OT Pa3IMYHBIX (DAKTOPOB.

Macconas A0JIAA paCTBOPCHHOTI'O BCIICCTBA.

DJIeKTPOJIUTHYECKAS AUCCOLMALIHS. DIEKTPOIUTHI u HEAJIEKTPOIUTHI.
DNEeKTPOIUTHYECKAs AUCCOHAIHs. MeXaHu3Mbl dJIEKTPOTUTHUECKON TUCCOIMALIAN IS
BEIIECTB C PA3IMYHBIMH TUTIAMH XUMHUYECKOW CBs3H. CTENMeHb AIIEKTPOIMTUIECCKON
mucconmarui. CunbHble W cialbble 37MeKTpoduThl. OCHOBHBIC TMOJIOKEHHUS TEOPUU
ANEKTPOIUTHIECKON JUCCOrauu. KuCcIoThl, OCHOBAaHUS M COJIUA KaK DJIEKTPOIIUTHI.

Jdemoncrpanmun. PacTtBopuMocTh BemiecTB B Boje. OOpasiibl KpUCTaUIOTUIAPATOB.
HcnbiTanue pacTBOPOB JEKTPOIUTOB U HEIJIEKTPOIUTOB HA TIPEAMET JUCCOIUALIUH.

IIpakTnueckoe 3ansitue Ne 3. Boga. PactBopsl. CocTaBieHUE ypaBHEHUW pEaKLUid
MOHHOTO OOMeHa

JlabGopaTopHuasi padora Ne 2. [IpurotoBiieHue pacCTBOPOB 33JaHHOW KOHIIEHTpauu
CamocrosiTtenbHas padora. [I[pumeHeHne Boibl B TEXHUYECKUX 1ENSIX

IMocae N3YYCHUA TEMbI CTYACHT JO/I’)KCH 3HATD:

1. XuMu4eckue MOHATHSA: DJICKTPOJUTHYECKAS JUCCOLMAMS, JJIEKTPOJIMT,
HEDJICKTPOJIUT, MOHBI, KATUOHBI
2. OCHOBHBI€ MOJIOKEHUS TEOPUHU DITICKTPOJUTUUECKON JUCCOLMALIAN

ITocae NU3YYCHUA TEMBI CTYACHT J0/I’)KCH YMETD.

1. CocTaByisTh ypaBHEHHUS JUCCOIIUAIINN KUCIIOT, COJIEH U OCHOBAHMIA

2. [lucatp peakiuu HOHHOTO OOMEHa

3. CucreMaTHU3MpOBaTh, OLIEHUBATh U aHAJIM3UPOBATH MOJYICHHYIO HHPOPMAITHIO

4. OCymIecTBIATh  CaMOCTOSTENbHBIA TMOWCK XHUMHYECKOH WHPOpMAIUu C

HCIIOJIB30BAHHUCM  PA3JIMYHBIX HCTOYHHKOB (CHpaBO‘—IHBIX, HAay4YHBIX W HAY4YHO-

NOMYJISIPHBIX ~ W3JIaHWW, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HuTepHeTa);
10



HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHM Il 00pabOTKM W Tepenayud XUMHYECKOU
uH(OpMAaIUK U €€ MPEACTaBICHUS B Pa3IMYHbIX (opMax.

1.5. Knaccuduxanusi HeOpraHM4eCcKUX coeTMHEHUI ¥ UX CBOMCTBA

Kuciaorel m ux cpoiictBa. KucioTbl Kak 53JI€KTpOJIUTHl, UX Kiaccuukanus 10
pa3IMyHBIM  IpU3HAaKaM. XHMMHYECKHE CBOMCTBA KHUCIOT B  CBETE TEOpPUHU
AIEKTPOIUTUIECKOU JIACCOLMALIH. OcobenHnocTu B3aUMOJICUCTBUS
KOHLEHTPUPOBAHHONW CEPHOM M a30THOW KHUCIOT C MeTauiaMu. OCHOBHBIE CHOCOOBI
ITOJTYYEHHUSI KACIIOTHI.

OcHoBanusi U ux cBoiicTBa. OCHOBaHUS KaK B3JEKTPOJMUTHI, UX KiIaccUPUKAIUS IO
pa3IMYHBIM TNpPHU3HAKAM. XHMHUYECKHME CBOMCTBA OCHOBaHHM B CBE€TE TEOPUU
ANEKTPOJIMTUYECKOM AUCCOLMANMU. Pa3iioxkeHne HEpacTBOPUMBIX B BOJAE OCHOBAHUMU.
OcHOBHBIE CITOCOOBI OJIYYEHHS] OCHOBAaHUM.

Cosmn m ux cBoiictBa. Conu Kak 37eKTpoiauThl. Colu CpelHue, KUCIbIe U OCHOBHBIC.
XUMUYECKH CBOHCTBA COJIGH B CBETE TEOPUHU DJICKTPOJUTHICCKON JIHCCOIMAIIHH.
CriocoObl IOJTy4eHHUsI COJIEH.

['maponus conen.

Oxcuanbl 1 ux coiicrBa. Cosieobpasyronire U Hecosieodpasyromue okcuabl. OCHOBHBIE,
aMm(pOTEepHbIE M KHUCIOTHBIE OKCHUJIbI. 3aBUCHMOCTH XapakTepa OKCHAAa OT CTEIEeHH
OKHUCJICHHSI 00pa3ylollero ero MeTramia. XMMHYEeCKHe cBOMcTBa OKcUAoB. [lomydeHue
OKCH/IOB.

JdemoncTpanuu. B3auMonelcTBre a30THOM M KOHILICHTPUPOBAHHOM CEPHOM KHCIOT C
Metauiamu. ['openne ¢pochopa u pacTBOpeHHE NPOAYKTa ropeHus B Boje. [lonyyenue u
CBOMCTBa aM(OTEPHOrO THIPOKCUAA.

JlabopaTtopHbie  ombIThbl.  lcnbplTaHue  pacTBOPOB  KHCIOT  MHAUKATOPAMH.
B3anmoneicTBue METAUIOB € KHCIOTaMH. B3auMOAEMCTBHE KHUCIOT C OKCHUAAMU
METAJJIOB. B3auMoAencTBHE KHUCIOT € OCHOBaHUAMHU. B3aumonencTBue KHUCIOT C
COJISIMU.

HcnpiTaHue pacTBOPOB LIEJIOYEH MHAMKATOpaMH. B3anMOAENCTBUE LIEIOYEN C COJIIMMU.
Paznoxxenue HepacTBOPUMBIX OCHOBAHUU.

BzaumoperictBue cosieil ¢ MertauiaMd. B3auMOJEHCTBHE COJIEM Apyr C  JPYyroM.
['maposn3 coner pa3auyHOro TUIIA.

IIpakTnueckoe 3anaTue Ne 4. ['eHeTnueckas CBsI3b MEXAY KJIACCaMU HEOPTaHUYECKUX
COEeINHECHUN

CamocrositeibHass padora. lcnonb3oBaHHWE CEPHOM KHCIOTHI B MPOMBIIUIEHHOCTH.
Enxue menoun, Ux UCNoJIb30BaHUE B IPOMBIIIIEHHOCTH

ITocae N3YYCHUA TEMBI CTYACHT JTOJ/I’)KCH 3HATD:

1. XuMHUYecKre MOHATHUA: OKCUIbl, OCHOBAHUS, KUCIIOTHI, COJIM, TUAPOJIU3 COJIEH,
WHIUKATOPbI
2. Knaccudukanuro u XuMuueckre CBOMCTBA OKCHI0B, OCHOBAHH, KUCJIOT U COJIeH

IMocae U3YYCHHUSA TEMbI CTYACHT JOJKCH YMETD:
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1. CoOmroath mpaBWwiIa TEXHUKH O€30MacHOCTH TIpU paboTe C KHUCIOTaMu,
IeJI0YaMH U SIIOBUTHIMH BEIIECTBAMH B JTAOOPATOPHH, B OBITY, Ha TIPOU3BOICTBE

2. OnpenensaTe NPUHAMAICKHOCTh BEHIECTB K Pa3IMUHBIM KJaccaM HEOPraHUYECKUX
COE€IMHEHUU
3. OcCymIeCTBIATh  CaMOCTOSATENBHBIM  IMOMCK XUMHUUYECKOM HHpOpMaIuu C

UCTIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHHKOB (CIIPABOYHBIX, HAyYHBIX U HAY4YHO-
NOMYJSPHBIX M3JaHWM, KOMIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB HMHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMH i 0OpabOTKH M Tepenayd XUMHUYECKON
uHGOpPMAIIUK U €€ MIPEICTABICHHS B Pa3IUYHbIX (hOpMax.

1.6. Xumnueckue peakuuu

Kinaccupuxkanuss XxuMu4YecKux peakuui. Peakuuu coenvHeHus, pasilokKeHUs,
3amenieHus, oomena. Katanutudeckue peakunu. OOpatuMbie 1 HeOOpaTUMbIE PEaKIIHU.
['OMOreHHble W TETEPOreHHbIE PEAKIHMH. OK30TEPMHUYECKHME M 3HIOTEPMHUYECKUE
peakuuu. TernoBoil 3pPexT XuMuyeckux peakiuii. TepMoxumMudeckue ypaBHEHHUS.

OKHCINTENBLHO-BOCCTAHOBHUTEILHbIE PE€aAKIUH. Crenenp okucieHuss. OKUCIUTEIb U
BOCCTAHOBJICHME. BoccTaHOBUTENbL M OKHUCIICHUE. MGTOI[ QJICKTPOHHOI'O OanaHca JJIA
COCTaBJICHHUA ypaBHeHHﬁ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

CKOpOCTb XUMHYIECCKHUX peammﬁ. [lonsitue o CKOpPOCTH XHMHUYCCKHX peaKuHﬁ.
3aBUCHUMOCTH CKOPOCTH XHMHUYCCKUX peaKI_[I/Iﬁ OT pPa3JIMYHBIX (b&KTOpOBZ IIPpUPOAbI
pearupyromux BCIICCTB, Hux KOHIOCHTpAIWH, TCMIICPATYPHI, IIOBCPXHOCTH
COITPUKOCHOBCHHUA WU UCIIOJIb30BAHUA KaTAJIN3aTOPOB.

O0patumocTh XuUMHMYecCKHX peakuuil. OOpaThMble W HEOOpaTUMBIE PEAKIIMH.
XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €70 CMELIEHMSL.

Jemoncrpanuu. [TpuMepsl HEOOpaTUMBIX pEAKIMNA, UAYIIMX ¢ 0O0pa3oBaHUEM OCaJKa,
rasza uju BOJibl. 3aBUCUMOCTb CKOPOCTH PEaKIMU OT MPUPObI PEArUPYIOIINX BEIIECTB.

JlabopaTopHbie onbIThl. Peaknus 3aMelleHUsT MENM KEJNE30M B PAcTBOPE MEIHOTO
Kynopoca. Peakunu, nnymue ¢ o0pazoBaHHEM OCaJKa, ra3a WM BOAbI.

IMpakTuyeckoe 3ansatue Ne 5. CriocoObl CMEIICHUSI XUMHUYECKOTO PABHOBECHS

CamocrosiTesibHAs paoora. [IpakTrueckoe IIPUMEHEHHE AIEKTPOJIN3A.
["anbBanomnactuka. ['anbBaHocterus. PadunrpoBanue 1BETHBIX METAJIJIOB.

IMocae N3YYCHHUA TEMbI CTYACHT JO/I’KCH 3HATD:

1. XuMHYecKUue MOHATHUS: XUMHUUECKasi PEaKIysl, PEakiui COCTUHEHUs, PEeaKINU
pasNoKeHus, peaknuu OOMEHa, PEaKIMu 3aMelleHus, o0paThuMble M HEOOpaTUMBbIS
peaKIu¥, TOMOTCHHBIE U TETEPOTCHHBIC PEAKITUH, SIK30TEPMUUICCKUAE B IHIOTEPMHUICCKUE
peaknuy, KaTaJIUTHYCCKUE PEaKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIUH;
KaTajnu3aTop, BOCCTAHOBUTEIb, OKHCIHUTEIb, CTETNCHb OKHCICHHS, XUMHYCCKOE

paBHOBeEcCHE

2. [Ipu3naku knaccuuKauyu XUMHUYECKUX PEaKInii

3. 3aBUCUMOCTbH CKOPOCTH XMMHUYECKOMN peaKIMK OT Pa3IN4HbIX (PaKTOpOB
4. CnocoObl cMeIIeHUsI XUMUYECKOT'0 PaBHOBECHS

IMocae U3YYCHHUSA TEMbI CTYJACHT HOJIXKCH 3HATD:
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1. [TpuMeHsATh 3aKOH COXpPAHEHUS MAacChl BEIIECTB IMPH HANKMCAHUM ypaBHEHHA
XUMUYECKHX peakluii

2. VKa3bIBaTh TUIBI XUMUYECKOHN peakiuu

3. OcCylecTBIATh  CAaMOCTOSATENBHBIA  MOMCK XMUMHMUYECKOH HMHpOpManuu C
UCTIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHHKOB (CIIPAaBOYHBIX, HAyYHBIX U HAY4YHO-
HOIMYyJSIPHBIX ~ HM3/1aHUM, KOMIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMH i 0OpabOTKH M Tepenayd XUMHUYECKOH
uHGOpPMAIIUU U €€ MIPEICTABICHHS B Pa3IUYHbIX (hOpMax.

1.7. MeTa/liIbl 1 HEMETAJLJIBI

Metasibl. OCOOEHHOCTH CTpOCHHsS aTOMOB W KpucTtamioB. dusnueckue cBONCTBA
metaiioB. Kiaccupukanus MeTauioB O pa3IUYHBIM MpU3HAKaM. XHUMHUYECKHE
CBOMCTBa METAJUIOB. DJIEKTPOXUMHUYECKUH PsI/T HAIIPSKEHUH METaJIOB.

O6mue crnocoObl monydeHus: MetawioB. [lonstue o meramnyprun. CruiaBel YepHbIC U
L[BETHBIE.

Hemeranabl. OcoOeHHOCTH CTpOCHHUS aTOMOB. Hemertamnsr — IMIPOCTBHIC BCHICCTBA.
3aBUCHMOCTb CBOMCTB TaJIOTEHOB OT HX IIOJIOKCHHS B HepHOHH‘{eCKOﬁ CHCTCMC.
OxucauTeNIbHbIE U BOCCTAHOBHUTEIILHBIC CBOMCTBAa HEMETAJVIOB B 3aBHCHMMOCTHU OT HX
IIOJIOZKCHUA B PAAY JICKTPOOTPUIATCIILHOCTH.

Hemoncrpanun. Komreknna meramos. Kosmeknusa nemeramnoB. Kosuteknus cTekio.
Kosutekuus 4yryH u cranib.

JlabopaTopHnasi padora Ne 3. [lonyueHnue, coOupanue U 0OHapYyKEHHUE Ta30B.

JlabopaTopnass pabdora Ne 4. PelieHue SKCIEPUMEHTAIBHBIX 3a7ad 10 Kypcy
HEOPTraHUYECKask XUMHUS

IIpakTuyeckoe 3ansitue Ne 6. liToroselii 3a4et no oO1Iel 1 HEOPTraHUYECKOW XUMUN

CamocrositenbHass padora. CriocoObl 3alIUThl METAIJIOB OT KOppo3uu. [TponusBoacTBo
YyryHa U CTAJIH.

IMocae N3YYCHUA TEMbI CTYACHT JO/I’KCH 3HATD:

1. Crtpoenue, pu3nyeckue U XUMHUYECKHE CBOMCTBA METAJIJIOB U HEMETAJIIIOB
2. Posib MeTaioB B COBpEMEHHON TEXHUKE

IMocae N3YYCHHUHA TEMbI CTYACHT J0/I’)KCH YMETD:

1. XapakTepu30oBaTh METAIJIBI U HEMETAJUIBI 10 UX IMOJIOKEHUIO B MEPUOIUYECKON
cucreme xumuueckux aneMeHToB .M. MennaeneeBa

2. [IpoBOINUTH KCHEPUMEHT MO MOJYYEHHUIO, COOMPAHUIO U OOHAPYXKEHUIO Ta30B
O,, Hy, NH;

3. BBINONHATE AKCHEPUMEHT MO TIOJYYEHHIO W PAClO3HABAHUIO BEUIECTB,
OTHOCSILUXCS K Pa3HbIM KJIacCaM HEOPTaHUYECKUX COCTMHEHUN

4. Hcnonb3oBaTh NpUOOPETEHHBbIE 3HAHUA JI OILEHKUA BIUSHUS XHMHYECKOTO

3arpsA3HEHUS OKPYXKAIOIIEN Cpellbl HA OPTaHU3M YEJIOBEKA U JIPYTHUE KUBbIE OPTAHU3MBI,
OLICHKM Ka4eCTBa IIUTHEBOU BOJBI U OTACIIBHBIX MUILEBBIX ITPOLYKTOB
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S. OcyliecTBIATh  CaMOCTOSTENbHBIA  MOUCK XUMHUYECKOW HMHGPOPMALMU  C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HMCTOYHUKOB (CHpPAaBOYHBIX, HAYYHBIX W HAy4YHO-
NOMYJISIPHBIX ~ W3JIaHWM, KOMIIBIOTEpHBIX 0a3 JaHHbIX, pecypcoB HHTepHeTa);
HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJIsi 00pabOTKU W Tepeladyd XUMHUYECKOU
uH(OpMAIUK U €€ MPECTaBICHUS B Pa3IMYHbIX (popMax.

2. OPTAHUYECKASA XUMUSA

2.1. OcHOBHbIE NOHSTHS OPraHUYECKO XUMUM M TEOPHs CTPOEHUSI OPTaHMYECKUX
coeIUHEeHUuM

IIpeamer opranuyeckor xumuu. lIpuponHbBIE, HMCKYCCTBEHHBIE M CHHTETHYECKHE
opranunyeckue Beuectsa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMH.

BanentHOoCTh. XUMHYECKOE CTPOCHHUC KaK IMOPAAOK COCAMHCHUS aTOMOB B MOJICKYIJIbI 110
BaJICHTHOCTH.

Teopusi cTpoeHusi opranmdeckux coeaunenuidi A.M. byrtiaepoBa. OcHOBHbIC
MOJIOKEHUSI TEOPUM XUMHYECKOro crpoeHus. M3omepuss m wu3omepbl. XUMHYECKHE
(GhopMyIIBI 1 MOJIEIN MOJIEKYJI B OPTaHUYECKON XUMHHU.

Kaaccupukanus opranmveckux BemecTB. Kiaccudukaius BEMIECTB MO CTPOSHUIO
YIIAEPOTHOTO CKelleTa U HATMYUIO (PYHKIIMOHAJBHBIX Tpymim. ['OMOJIOTH U TOMOJIOTHS.
Hauana nomenxnarypst IUPAC.

Kinaccupukanuss peakumid B OpraHudeckoil xumuu. Peakumu npucoeauHeHus
(ruapupoBaHUs, TAJIOT€HHPOBAHUSA, TUIPOTaJIOr€HUPOBAaHMs, TuAparauuu). Peakuuun
OTIIEIJIEHUsT (AETUIPUPOBAHUS, JETUAPOTAIONeHUPOBAaHU, Jeruaparanuu). Peakuun
3amenieHus. Peakuuu nzoMepusanuu.

JemoHcTpanun. Moeian MoJieKysl TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTMHEHUN.
JlabopaTopHblie onbIThI. 3roTOBIIEHHE MOIENIEH MOJIEKYJT OPTaHUYECKUX BEILIECTB.

IIpakTnueckoe 3anaTue Ne 7. Teopus A.M. byrnepoBa. CocraBieHue CTPyKTYPHBIX
(bopMyJ1 OpraHMYECKUX BEIIECTB

CamocrositeibHasi  pabdora. CpaBHeHue — KilaccM(UKAMM ~ COCNMHEHUA U
KJ1accu(UKAIIMY PeaKIuii B OpraHUnYECKON U HEOPTraHUIECKON XUMUU

IMocae N3YYCHUA TEMbI CTYACHT JO/I’KCH 3HATD:

1. XuMHYecKHe TOHSATHSI: OpPraHWYECKHME BEIIECTBA, CTPYKTypHas dopmyra,
U30MEPbI, U30MEPUS
2. OcnoBHbIe nonoxenust teopun A.M. bytieposa

ITocae NU3YYCHUA TEMBI CTYACHT J0/I’)KCH YMETD.

1. [Mucatp cTpyKTypHBIE (DOPMYJBI OPraHUYECKHX COEIMHEHUW (MeTaHa, JTaHa,
nporax, OyTaHa u ap.)

2. Jlenatb apryMeHTUPOBaHHBIE BBIBOJIbI 10 OCHOBHBIM MOJIOKEHUSIM Teopun A.M.
bytieposa

3. OcyllecTBIATh  CaMOCTOSATENbHBIA  MOUCK XUMHMYECKOW HMHGPOPMALMHU  C
WCIIOJIb30BAHUEM  DPA3JMYHBIX HCTOYHHKOB (CIPAaBOYHBIX, HAYYHBIX M HAy4HO-

NOMYJISIPHBIX ~ W3JIaHWW, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HuTepHeTa);
14



MCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMH [JIsi 00pabOTKH W Tepenadyd XUMHUYECKOU
uH(OpMAaIUK U €€ MPEACTaBICHUS B Pa3IMYHbIX (opMax.

2.2. Y1i1eBOAOPOAbI M UX NPUPOIHbIE HCTOYHUKH

AJIKaHbl. AJIKaHBI: TOMOJOTMYECKUM paa, HU30MCpUA KW HOMCHKIIATYpA aAJIKAHOB.
XHUMMYECKHE CBOMCTBA aJIKAHOB (MCTaHa, 3TaHa): IrOpCHUC, 3aMCHICHUC, PA3JIOKCHUC,
ACTUIPUPOBAHHC. HpI/IMGHeHI/Ie aJIKaHOB HA OCHOBE CBOMCTB.

AJIKeHbl. OTWIEH, €ro MOJy4YeHHE (JErHIpUpOBAaHUEM JTaHA, JEHOJUMEpU3ALUEi
noJaudTUIEHa). ['oMonornueckuii psj, U3o0Mepusi, HOMEHKJIaTypa aJKeHOB. XMMHUECKHE
CBOMCTBA 3TUJIEHA: TOPEHUE, KAUECTBEHHBIE peaKIuu (00ecBeYnBaHNEe OPOMHOM BOJbI U
pacTBOpa MepMaHraHaTa Kajius), TuapaTanus, noaumepusanus. [I[puMeHenne sTuneHa Ha
OCHOBE CBOWCTB.

JAuenbl u kayuyku. [loHsaTHEe O &OHMeHaxX Kak YIJI€BOAOPOJAX C JABYMS JIBOWHBIMH
cBs3simMu. ComnpspbkeHHbIE JHEHBl. XUMUYECKHE CBOWCTBa OyTaaueHa-1,3 u u3ompeHa:
oOeclBeunBaHUE OpOMHON BOABI W MONMMEpHU3alUsl B Kayuyykd. HarypaibHblii u
CHUHTETUYECKHE KaydyKu. Pe3una.

AJIKHHBI. A]_IGTI/IJIGH. XHUMHMYECKHE CBOMCTBA allCTUJICHA: T'OpCHHC, O6€CI_[BG‘-II/IB3HI/IC
6p0MHOﬁ BOJAbI, IIPUCOCAHMHCHHUC XJIOPOBOOOPOJAa M THUApaTalHA. HpI/IMeHeHI/IG
aliICTHJICHA Ha OCHOBC CBOMCTB. MexknaccoBas HN30MCpHUA C AJIKAANCHAMU.

Apenbl. benzon. XuMmuueckue CBOMCTBAa O€H30i7a: TOPEHHUE, PEAKIUU 3aMEIICHUS
(ramorenupoBaHue, HUTpoBaHue). [IpumeHnenne 6eH3051a HA OCHOBE CBOMCTB.

IIpupoaHbie MCTOYHHMKH YIJIeBOAOPOAOB. IIpuponHblii ra3: cocraB, NPUMEHEHUE B
KaueCTBE TOIUIMBA.

Hedts. Cocta u nepepadotka Heu. [leperonka nedpru. Hedprenpoaykrsi.

Jemouncrpanuu. ['openue meTtana, STuieHa, aneTuieHa. OTHOIIIEHHE MeTaHa, dTUJICHA,
arieTusieHa ¥ O€H30J1a K pacTBOpaM IMepMaHraHaTta Kaius u OpoMHoO# Boje. [lomyuenue
ATUIICHA peaKlMed JeruIpaTaliyuy 3TaHoJa, alleTUIIeHa — THAPOIU30M KapOuaa KaabIlHsl.
Paznoxenne kaydyyka TIpH HarpeBaHWM, WCIBITAHUE TMPOMYKTOB PpA3JIOKEHUS Ha
HernpenenbHocTh. Komneknus oOpasuoB Hehtn u  HedTenpoaykToB. Kosmekius
«KaMeHHBI! yroyib U MPOAYKIIHS KOKCOXUMHYECKOTO MPOU3BOJICTBAY.

JlabopaTtopHblie onbIThbl. O3HaKOMIIEHHE C KOJIJIEKIIMEH 00pa3iioB HePTH U MPOIYKTOB
ee mepepaboTku. O3HAKOMJICHHE C KOJUJICKIIMEW KaydyyKoOB M oOpas3liaMu W3JeNud U3
PE3HHBL.

IIpakTnueckoe 3ansaTue Ne 8. T'omomormueckuit psin wmeraHa. HWM3omepus u
HOMEHKJIaTypa aJIkaHOB

IIpakTuyeckoe 3ansitue Ne 9. [TpupoaHbiii ra3 v NOMyTHBIE HEPTAHBIE Ta3bl
IIpakTuueckoe 3ansiTue Ne 10. [IpupoiHbIe HCTOYHUKH YTIIEBOJOPOIOB (3a4eT)
IIpakTuueckoe 3ansaTue Ne 11. ['eHeTHuecKas CBI3b MEXIY YII€BOJAOPOJAMH.

JlaGoparopHasi padora Ne 5. KauecTBeHHOE onpeieTIEHHE yTiIepoia, BOAOPOa U XJIopa
B OPTaHUYECKUX COETUHEHUSIX
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CamocrosiTesbHasl paﬁoTa. Kokcoxummueckoe IMPOU3BOACTBO U €T0 IIPOAYKIIUA

IMocue HU3YYCHUA TEMBI CTYACHT JO/I’)KCH 3HATD:

1. XHUMHUYeCKHe TOHATHS: YIIEBOJOPOIbI, TOMOJOTH, TOMOJOTHYECKHUA PSII,
paJivKaIbl, HOMEHKJIATypa, PeKTU(PUKAIMOHHAS IEPETOHKA, KPESKUHT

2. Jlecsith  GopMyn W ACCSITh Ha3BaHWUM TIPEJCIBHBIX YIJECBOJAOPOIOB H WX
paJuKaoB

3. CtpoeHue, CBOWCTBA, TOJYYCHHE W TPUMEHEHHUE YIJIEBOJIOPOJOB: METaHa,
STHUIICHA, alleTHIICHA, OCH301a

4, CBoiicTBa, cocTaB, CIIOCOOBI mepepadboTKH HEPTH, MPUMEHEHHE He(PTETPOAYKTOB

ITocae H3YICHUHA TEMBI CTYACHT T0JIXKCH YMETD.

1. HaspiBate yriieBonopoasl o MeX1yHapOIHON U TPUBHAIIBHOW HOMEHKJIIATYPE

2. [lonTBepknaTh ypaBHEHUSIMH pEaKIUd XMMHYECKHE CBOMCTBA U CHOCOOBI
MOJyYE€HUS BaXKHEUIIUX YTIIEBOAOPOJIOB

3. OneHuBaTh pojb OPraHUYECKONM XMMUU B Pa3BUTHH COBPEMEHHBIX TEXHOJOTHUN U
IIOJIyYE€HHUE HOBBIX MAaT€pUAIIOB

4. CBs13pIBaTh U3yUEHHBI MaTepuai co CBOEH MPO(heCCHOHAIBHOM e TEIbHOCTHIO
5. [IpuMeHsTh MOJIydeHHbIE 3HAHUA U1 O€30MaCHOTO OOpalleHHs] ¢ TOPIOYUMU U
TOKCUYHBIMU BELIECTBAMU

6. OcCyliecTBIATh  CAaMOCTOSTENbHBIA  MOMCK XMUMHUYECKOH HMHGPOpManuu C

UCIIOJIb30BAHUEM  DPA3JMYHBIX HCTOYHHKOB (CIPAaBOYHBIX, HAYYHBIX M HAy4YHO-
NOMYJSIPHBIX ~ M3J@HUM, KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB HHTepHeTa);
UCITIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMH I 0OpaOOTKH W Mepeladyd XUMHYECKOU
uH(pOpMAIUK U €€ MPEACTaBICHUS B Pa3IMYHbIX (PopMax.

2.3. Kucjiopojacoaep:kamniue opraHnyecKue coeauHeHust

Couptel. [lonydyenue »sTaHona OpoXKEHHWEM TJIOKO3bl W THApATallued STUJIeHA.
['uapokcunpHas Tpymma Kak GyHKOUOHaIbHasA. [loHATHE O TpeAeIbHBIX OJHOATOMHBIX
criuprax. XUMHUYECKHE CBOMCTBA ATaHOJA: B3aMMOJICMCTBHE C HATpHEM, oOpa3oBaHHE
MPOCTBIX M CJIIOKHBIX d(PUPOB, OKUCIICHUE B anbAerua. [I[puMeHenrne sTaHoIa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €TO MOCJIEACTBUS U IPEIYyITPEKICHUE.

['muueprH Kak NpeacTaBUTEb MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas peakuus Ha
MHOr0aTOMHbIE CIUpTHL. [IprMeHeHune riuuepusa.

®enos1. Ouznyeckue U XMMUYECKUE CBOMCTBA (peHona. B3aummHoe BiIMsSIHHME aTOMOB B
MoJIeKyJe (heHoJs1a: B3aMMOAECMCTBHE C THAPOKCUIOM HATpUs M a30THOM KHUCIIOTOM.
[Tpumenenue ¢eHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstue 00 ampaeruaax. AJNbAETUIHAS TPyIIa Kak (yHKIIMOHATbHAS.
dopmasibieTUT U €ro CBOMCTBA: OKHUCJICHHWE B COOTBETCTBYIOIIYH) KHCIOTY,
BOCCTAHOBJICHUE B COOTBETCTBYyHOIIUN cnupT. [lomydeHue anbaerujioB OKHUCICHUEM
COOTBETCTBYIOIINX cIUPTOB. [IprmMeHneHne Gpopmabaeriuia Ha OCHOBE €ro CBOUCTB.

Kap6onoBbie kuciaorTbl. [lonstrne o kapOoHOBBIX kuciorax. KapOokcunpHas Tpymma
KaKk (pyHKIHOHambHasA. ['oMoIoTHYecKuil psl MPEACIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
kucioT. [lomyueHne KapOOHOBBIX KHUCIOT OKHCICHUEM allbJETHIOB. XHWMUYECKHE
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CBOMCTBA YKCYCHOM KHUCJIOTBI: OOIIIME CBOMCTBA C MUHEPAIbHBIMUA KUCIOTAMU U PEAKIUS
srepudukanuu. [IpumMeHeHne ykcycHOM KMCIOThI Ha OCHOBE CBOMCTB. Briciine kupHbIe
KHUCJIOTBI HA TPUMEPE MaTbMUTUHOBON U CTE€ApPUHOBOM.

Cao:xxable dpupbl 1 xupbl. [lonydeHue caoXHbBIX A(QUPOB peakiuent TepudrKaIuy.
Cnoxnble 2(Upbl B IpUpoJie, UX 3HadeHue. [IpuMeHeHne CI0KHBIX A()UPOB Ha OCHOBE
CBOWCTB.

XKupsl kak cnoxkusie 3¢upsl. Knaccudukarus >xupoB. XUMHUYECKHUE CBOMCTBA KUPOB:
TUAPOSIN3 U TUAPHUPOBAHUE KUAKUX KUPOB. [IprMeHEeHne KUPOB HA OCHOBE CBOMCTB.
Mp1na.

YraeBoabl. YrieBoAbl, WX Kiaccu(uKamus: MOHOcaxapuubl (TiroKo3a, (pykrosa),
Ircaxapusl (caxapo3a) U mojucaxapubl (Kpaxman U [EeUT0I03a).

['nroko3a — BEmIECTBO € JABONMCTBEHHON (PYHKIMEN — ambAerugocnupT. XUMHUYECKUE
CBOMCTBa TJIFOKO3bl: OKHCIJIEHHE B TJIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBIICHHE B COpOWMT,
cniupToBoe OpoxeHnue. [IpuMeHeHue ritoKo3bl Ha OCHOBE CBOMCTB.

3HayeHue YIJIIEBOJOB B JKUBOM MPUPOAEC U KU3HM 4YenoBeka. [loHATHEe O peakuusx
MOJMKOHJEHCAIMM W THUAPOJM3a Ha MPUMEPE B3aUMOIIPEBpAILCHUN: TJIIOKO3a —>
NOJIUCAXAPUI.

Jdemoncrpanuu. OxwucieHue cnupra B anpaeruja. KadecTBeHHBIE peakiuyd Ha
MHOTOATOMHBIC CIIHPTHI. PacTBOpHMOCTh (peHOJIa B BOJC MpHU OOBIYHON TeMIlepaType U
npu HarpeBanuu. KadecTBeHHble peakiuu Ha ¢eHon. Peakuus cepeOpsiHOro 3epkalia
IBJICTUIOB M TIIFOKO3bl. OKHUCIICHHWE albJETHIOB W TIIOKO3BI B KHUCIOTY C TIOMOIIBIO
ruapokcuaa meau(ll). Kauecrennas peakuus Ha kpaxmai. Komekuust 3pupHbIX Macel.

JlabopaTopHbie omnbITbl. PacTBOpeHue TiMIlEpyHA B BOJE W B3aUMOJICHCTBUE C
ruapokcugoM  wmeau(ll). CBoicTBa yKCYCHOM KHCIOTBHI, OOIIHME CO CBOMCTBaMHU
MHHEPAJIBHBIX KUCJIOT. JlOKa3aTelbCTBO HENPEIEIBHOTO XapakTepa MKUJKOTO KUpa.
B3aumopetictBue T1i0K03bI M caxapo3bl ¢ ruapokcumom wmeau(ll). KadectBeHnas
peaxkums Ha Kpaxmail.

IIpakTuyeckoe 3ansitue Ne 12. JKups! (3a4er)
IIpakTudeckoe 3ansaTue Ne 13. YrieBoasl

CamocrositeibHas padora. [loHaTe 0 keToHax Ha mpuMepe aneTtoHa. IIpumeHnenue
alleTOHA B TEXHUKE U MPOMBILUIEHHOCTH

ITocae HU3YYCHUA TEMBI CTYACHT JO/I’)KCH 3HATD:

1. XumMHnyecKkue TOHATHA: (YHKIMOHAJIbHAs Tpynna, KapOOHWIIbHAs Tpymia,
KapOOKCUIIbHAS TpyMNa, peakius 3Tepuduranuu
2. ®opmyny u o0jacTd NPUMEHEHHUS METaHoJia, ATAHOJA, METaHals, dTaHas,

rIMLepuHa, (eHosia, MypaBbUHOW U YKCYCHOM KHCIIOT, NAJIbMUTUHOBOM U CTEApUHOBOU
KMCJIOT, TJIFOKO3BI, CaXapo3bl, Kpaxmasa U LUeJUIH0I03bl

3. Knaccudukanuro, cTpoeHne, CBOWCTBA W TMOJYyYEHHUE CHUPTOB, aJbJCTUIIOB,
denoa, KapOOHOBBIX KUCIIOT, CJIOKHBIX (DUPOB, YIIICBOIOB
4, SAnoBuToe nelicTBHE COUPTOB (METaHOJA M OSTaHOJA), adbIeruaoB, (eHoia,

YKCYCHOM KHCJIOTHI Ha OPTaHU3M YeJIOBEKa
5. CniocoObI epepaboTKH )KUPOB B TEXHUKE
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ITocsie n3y4yeHHUs1 TeMbI CTYI€HT H0JI7KE€H YMETh:

1. HazpiBaTh BemiecTBa 1o MEKIYHApOJHOW U TPUBUAIBHOM HOMEHKIIATYPE

2. OOBbsACHATh BAMSHUE (YHKUIMOHAJIBHOM TIpynnbl Ha XUMHUYECKHE CBOMICTBa
BELIECTBA

3. OnBITHBIM IyTEM JIOKa3bIBaTh MPHUHAJIEKHOCTh BELIECTBA K JIaHHOMY KJaccy
OpPraHUYECKUX COEANHEHUN

4. CBs13pIBaTh U3yYEHHBIA MaTeprai co CBOEH Mpo(hecCHOHATBEHOU NeSTEIbHOCTHIO
S. CucreMaTH3UpOBATh, OLIEHWBATH U AHAJTU3UPOBATH MOJIYYCHHYIO HHPOPMAIUIO

6. OcCylecTBIATh ~ CaMOCTOSATENIbHBIA  MOUCK XHMHYECKOW HH(POPMALHMH  C

UCIIOJb30BAaHUEM  PA3NUYHBIX HCTOYHHKOB (CHOPAaBOYHBIX, HAYYHBIX M HAy4YHO-
NOMYJSPHBIX M3JaHHWM, KOMIIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB HWHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMM i 0OpabOTKU M Tepenayd XUMHYECKOH
uHGOpPMAIIUK U €€ MPEICTABICHHS B Pa3IUYHbIX (hopMax.

2.4. A3oTcoaep:kamme opranudeckue coequHenus. [losumepnbl

Avunbl. [lonstue 00 amuHax. AJjmdaTuyeckue amMHuHBL, HX KiIacCUPUKAIMSI U
HOMEHKJIaTypa. AHWIWH, KaKk OpraHu4eckoe oOcHoBaHue. llomydyeHue aHunmHa U3
HUTpoOeH30a. [IpuMeHeHre aHuIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJI0TBI. AMHUHOKHCJIOTHI KaK aM(I)OTepHLIG I[I/I(bYHKI_[I/IOHaJIBHLIe OpPraHU4YCCKHC
COCOMHCHU. XHUMMYECKHE CBOMCTBA aMHUHOKHUCJIIOT: B3aI/IM0I[€I‘/IICTBI/Ie CO ImcjIo4YaMu,
KHUCJIIOTaMH HW Jpyr C OPYIromM (peaKI_[I/IH HOJII/IKOHIIGHCEH_[I/II/I). HGHTHI{H&H CBiA3b H
IIOJIUIICIITUABI. HpI/IMeHeHI/Ie aMUHOKHMCJIOT Ha OCHOBE CBOMCTB.

beaknu. IlepBuuHas, BTOpu4Hasi, TpETUYHAS CTPYKTYPhI O€IKOB. XMMHUYECKHE CBOWCTBA
OEJIKOB: TOpEHUE, AeHaTypauus, THAPOJIN3, IBETHBIE peakuuu. buomornueckue GpyHKuuu
O€EJIKOB.

IMoaumepsl. benku u nonucaxapuabl Kak OMOMOIMMEPHI.

[Tnactmaccel. IlomydyeHne moauMepoB peakuue MOJMMEPU3alMKA U MOJTUKOHICHCALINH.
TepmoriacTUYHbIE U TEPMOPEAKTUBHBIE MIacTMacchl. [IpencraBurenu miacrmacc.

Bonokna, ux kinaccudukanusa. Ilomyuenue BosokoH. OTHenbHBIC MPEICTABUTEITN
XAMHUYECKUX BOJIOKOH.

JdemoncTpauuu. B3anmoaelncTBUe aMMHaka U aHWIMHA C COJITHOM KHCJIOTOW. Peakums
aHWIMHA C OpoMHOM Bojoi. JlokazarenbCTBO Hanmuuusi (YHKIMOHAIBHBIX TPYII B
pacTBOpax aMUHOKHUCIOT. PacTBopeHue u ocaxkaeHue OenkoB. [[BeTHbIE peakiu OENKOoB.
['opeHnne nTuubero nepa U MepCTIHOW HUTH.

JlaGopaTopHblie onbIThl. PacTBOpeHue 6ekoB B Bojae. OOHapyXeHHEe OCIKOB B MOJIOKE
U B MsACHOM OynboHe. JleHaTypammsi pacTBopa Oeigka KypHHOTO SHIla CIIUPTOM,
pacTBOpaMM COJICH TSHKEIIBIX METAJIJIOB M IPY HAIPECBaHUH.

IIpakTuyeckoe 3ansatue Ne 14. AMunbl. CpaBHEHUE CTPOCHUSA U XUMHUYECKUX CBOWCTB
MPEAEIBHBIX U APOMAaTUYECKUX AMUHOB

IIpakTnueckoe 3ansaTue Ne 15. [1nactmaccsl
IIpakTuyeckoe 3ansitue Ne 16. Mtorosslii quddepeHnpoBaHHbIi 3a4eT M0 XUMUU

JlaGopaTopHasi pabora Ne 6. benku
18



JlaGoparopHnasi pabora Ne 7. PacriosHaBaHue miiacTMacc
JlaGopaTopHasi pabora Ne 8. Pacno3HaBaHu€ BOJIOKOH

JlabopaTopnasi paGora Ne 9. PenieHue sKCiepuMEHTANIBHBIX 3a7a4 Ha PAcIlO3HABAHHE
OpraHuYecKux coequHeHuid. Utorooe 3ansarue

CamocrostenbHasi padora. buonorndyeckue pynkiuu 6enkos. [Ipobiema GenkoBoro
TOJIOJIaHUSI M ITYTH €€ PEIICHUs

CamocTtosiTeibHas padora. Heopranudeckrne  opraHMdecKye BEIISCTBA, TPHUMECHICMBI
B BEIOpaHHOU TIpodeccum.

ITocae H3YICHUHA TEMbBI CTYACHT H0JI?KE€H 3HATD:

1. SnoBuToEe NEWCTBHE aHWIMHA HA OPraHHW3M 4YEJIOBEKAa, TEXHUKY O€30MacCHOCTH
npu paboTe ¢ aHUIMHOM U €T0 KPACUTEISIMU

2. buonoruueckyio pojab aMMHOKUACIIOT U OETTKOB

3. Baxnenmumx npencTaBUTENIEN KaydyKOB, IIACTMACC, XUMHUYECKUX BOJIOKOH M

001acTH Ux IMPUMCHCHUA
IMocae H3YICHUA TEMbI CTYJACHT J0/IXKCH YMETD.

1. OOBACHATH 3aBUCUMOCTh XMMHUYECKHMX CBONHCTB aMHUHOB M AMHUHOKHCIIOT OT
CTPOECHUS UX MOJIEKYII

2. OnBITHBIM ITyTEM paclo3HaBaTh IJIACTMACCHI, XUMUYECKUE BOJIOKHA, OEJIO0K

3. CBs13pIBaTh U3yUEHHBI MaTepuai co CBOeH Mpo(hecCHOHATBHON NeSTEIbHOCThIO
4. ApPryMeHTHpPOBAaHHO JIOKa3bIBaTh HEOOXOJUMOCTh HCHOJB30BAHUS MOJUMEPOB
KAaK BTOPCBIPBE I N3YUYEHUS IKOJIOTUHM OKPYKAIOIIEN CPEBI

S. OcCylecTBIATh  CaMOCTOSATENIbHBIA  MOUCK XUMHYECKOW HHQPOPMALMH  C

UCIIOJIb30BAaHUEM  DPA3JMYHBIX HCTOYHHKOB (CIPAaBOYHBIX, HAYYHBIX W HAy4YHO-
NOMYJISIPHBIX ~ M3J@HUN, KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB HHTepHeTa);
UCITIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH Il 0OpabOTKH W mepefayd XUMUYECKON
uH(pOpMAaIK U €€ MPEACTaBICHUS B Pa3IMYHbIX (PopMax.
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5. TEMATHYECKOE IINTAHUPOBAHMUE
Texunueckuii npo¢guiab npogeccuoHaAJIBLHOT0 00pa30BaHus

[Ipu peanuzanuu coziep aHus 001eo0Opa3oBaTeIbHON yU4eOHOW JTUCIUTIIIMHBI
«Xumus» B nipeaenax ocBoeHus: OIOIT CITO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHUs
C moJrydueHueM cpeaHero oodiero oopazosanus (IITICC3)

MaxkcumanbHast yueOHasi Harpy3ka oOyuatomierocs 117 yacos, B TOM uucie:

- o0s3aTenpHas ayINTOpHAs yueOHas Harpy3ka oOydJaromierocs: 78 4acos,

- camocTosITebHas paboTa oOyyaroierocst 39 Jacos.

TEMATUYECKHU ILUIAH
Bun yueOHo# padoThI KoJsun4yecTBOo 4acoB

AyaMTOpHbIE 3aHATHS, BKJIIOYast J1a00paTOpHbIe U
NpPaKTHYeCKUEe 3aHATHUS

Beenenune 2
1. O0masi u HeOpraHu4veckKasi XuMusi 27
1.1. OCHOBHEIC ITOHSATHS U 3aKOHEI 3
1.2. Ileproauyeckuii 3akoH U Ileproanueckas cucreMa XUMHYECKUX 2

snemeHToB /1. 1. MenjieneeBa u CTpoeHHE aToMa

1.3. Ctpoenue BelecTBa 5
1.4. Bona. PacTBopbl. DNEKTpOIUTHYECKAS TUCCOIIAALINS 3
1.5. Knaccuduxanus HeOpraHu4eCKnX COSAMHEHUI U UX CBOMCTBA 4
1.6. Xumuyeckue peakiuu 3
1.7. MeTaimisl 1 HEMETaJIJIbl 7
2. Opranuyeckasi XuMus 49
2.1. OCHOBHBIC TOHATHS OPTaHUICCKOW XUMHH U TEOPHUS CTPOCHHUS 3
OPraHUYECKUX COCTUHEHUIN

2.2. YTIeBOAOPOABI U UX MIPUPOIHBIE HCTOYHHUKH 12 9 20
2.3. Kucnopozacoaepxaiine opraHH4ecKie COeTMHEHUs 11
2.4. Azotcoaepxkaiiue oprannueckue coequHenus. [lonumepst 15
Hroro 78

CamocrosiTesibHas padoTa

[ToaroToBKa BBICTYIUICHHH 110 33JaHHBIM TeMaM JOKJIAJOB, 39

cooOrieHui, pedeparon

Ipomescymounas ammecmayusi 8 popme oughghepenyuposannozo 3auema

Bcero 117
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTU

CTYAEHTOB

Conep:kanue o0yueHust

XapakTepHCcTHKA OCHOBHBIX BH/IOB [1eITEJIbHOCTH CTYAECHTOB
(Ha ypoBHe y4eOHBbIX AelCTBHI)

Baskneiimme
XHUMHYECKUEe MOHATHSA

VYMeHue JaBaTb  ONpENENEeHUe U ONEepUpoBaTh  CIEAYIOLIMMU
XUMHUYECKUMHU TOHATUSIMM: BEILECTBO, XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYyJIa, OTHOCHUTEJIbHBIE aTOMHAas W MOJIEKYJIIpHas Macchl, HOH,
JUIOTPONMSI, M30TOIBI, XUMHUYECKas CBA3b, 3JIEKTPOOTPULATEIBLHOCTD,
BAJICHTHOCTh, CTEIIEHb OKUCIIEHUS, MOJIb, MOJISIpPHAs Macca, MOJISPHBIN
00beM  Ta3000pa3HBIX  BELIECTB, BELIECTBA  MOJIEKYJSIPHOTO |
HEMOJIEKYJISIPHOIO CTPOEHMsI, PAaCTBOPBI, IEKTPOIUT U HEIJIEKTPOJIHT,
AIIEKTPOJINTUYECKAs] JIUCCOLMALNSA, OKHUCIUTENb W BOCCTAaHOBUTEID,
OKHCJICHHME U BOCCTAHOBJIEHHE, TEIUIOBOM 3((dekT peakuuu, CKOpOCTb
XMMHUYECKON peaklny, KaTajdu3, XUMUYECKOE PABHOBECUE, YIIIEPOIAHBIN
CKeJeT, (pyHKIIMOHANbHAs Tpya, H30MepHsi, FOMOJIOTHS

OcHoBHBIE 32aKOHBI
XUMHUHU

dopMynHpOBaHUE 3aKOHOB COXPAHEHHUS MACChl BEIECTB U MOCTOSHCTBA
COCTaBa BEIIECTB.

VYcraHoBKa MPUUMHHO-CIIEICTBEHHOW CBSI3U MEXKIY COJACPKAHUEM ITUX
3aKOHOB U HAIKMCAaHUEM XUMUYECKUX (POPMYI U ypaBHEHUH.

VYcraHoBKa 3BOJIIOIMOHHON CYIIHOCTH MEHIEIECBCKOM U COBPEMEHHOM
dbopmynupoBok nepuoaudeckoro 3akona J[. M. Menneneena.
OObsicHeHHE  (U3UYECKOTO0 CMbICIA CHMBOJUKH  MEPUOJNYECKON
Tabnuipl  XxuMudeckux anementoB JI. . MenneneeBa (HOMEpoOB
JJIeMEeHTa, TEepUoJa, TPYMIbl) U YCTAHOBKA MPUUYMHHO-CIICICTBEHHOU
CBSI3U MEXIY CTPOCHHMEM aroMa U 3aKOHOMEPHOCTSIMHU H3MEHEHHUS
CBOMCTB DJIEMEHTOB M OOpa30BaHHBIX MMM BEHIECTB B TMEPUOAAX H
rpynmnax.

XapakTepucTuka 3JIEMEHTOB MaJbIX W OOJIBIIMX TMEPUOJOB IO MX
nosnokeHuro B Ilepuonmueckoii cucreme /[. . Menneneesa

OcHoBHBIE TEeOpPUH
XUMHH

VYcraHOBKa 3aBHCHUMOCTH CBOMCTB XMMHYECKHX BEIIECTB OT CTPOEHUS
aTOMOB 00pa3yIOUINX UX XUMUYECKUX IE€MEHTOB.

XapakTepucTHKa  BaXHEWIIUX  TUIOB  XHUMHYECKHMX  CBSI3€H W
OTHOCHUTEIIBHOCTH 3TOU TUITOJIOTHH.

OObsicHEeHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUs
KPUCTAJUIMYECKUX PELIETOK.

@opMyJIMPOBKA OCHOBHBIX ITOJOKEHUH TEOPUU JIIEKTPOIUTUUECKOM
JUCCOLMAlMM M XapakTepUCTUKAa B CBET€ JTOM TEOPUM CBOWCTB
OCHOBHBIX KJIACCOB HEOPTraHNYECKUX COECAVHEHUM.

@opMyIMpOBKA OCHOBHBIX IOJIOXKEHUN TEOPUM XUMHUYECKOTO CTPOCHUS
OpraHWYECKUX COCIWHEHUHW M XapaKTEPUCTHUKAa B CBETE ITOM TEOPHUH
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHUMN

Bakueilinme BeliecrBa
U MaTepHaJbl

XapakTepucTuKa COCTaBa, CTPOCHMs, CBOMCTB, TOJNy4YeHUS U
npuMeHeHns BaxHeimunx meramioB (JA u II A rpynm, amoMuHWA,
’Kele3a, a B eCTECTBEHHO-HAYYHOM MpOoQuiie U HEKOTOPhIX d-3JIEMEHTOB)
U UX COEUHEHUMN.

XapakTepucTuKa COCTaBa, CTPOEHHUSA, CBOWCTB, TMOJNy4eHUS H
npuMeHeHus BaxHedmmx HemetayuioB (VIIL A, VIIA, VIA rpymnm, a
Takke azora u Qocdopa, yriaepoga W KpPEMHHs, BOJOPOJA) M HX
COCIMHECHU.

XapakTepucTuKa COCTaBa, CTPOCHMS, CBOMCTB, TIONy4YeHUS U
OPUMEHEHHsS  BAXKHEWIIMX  KJAcCOB  YIJIEBOJOPOJOB  (AJIKaHOB,
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Conep:kanue o0yueHust

XapaKkTepHCcTHKA OCHOBHBIX BH/IOB [1eAATEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX 1elCTBHIH)

[IUKJIOAIKAHOB, AJIKCHOB, AJIKHHOB, aDCHOB) U MX HanOoJiee 3HAYUMBIX B
HApOJIHOXO35ICTBEHHOM IIJIaHE MPEICTABUTEICH.

AHAJIOTUYHAsT XapaKTePHCTUKA BAKHEHIINX TPEACTABUTENCH Ipyrux
KJIACCOB OPTraHMYECKUX COCIMHEHMI: METaHOJIa M ATaHOJA, CIOXHBIX
3(UpOB, KUPOB, MBLI, ATBACTUIOB ((HhOpPMaATBACTUIOB U alleTalbACTH IA),
KETOHOB (aleToHa), KapOOHOBBIX KHUCIOT (YKCYCHOW KHCIOTHI, ISt
€CTECTBCHHO-HAyYHOTO TPOQMISL TPEACTABUTEICH JPYyruxX KIaccoB
KHCIIOT), MOHOCaxapuaoB (TJIIOKO3bl), JAHMcaxapugoB (caxaposbl),
noJicaxapuaoB (KpaxMajia W IeJUTIOJI03bl), aHWIMHA, aMHHOKHCIIOT,
O€NKOB, WCKYCCTBEHHBIX M CHHTETHYECKHMX BOJOKOH, Kay4dyKOB,
TIacTMace

XUMHYeCKHl A3BIK
M CHMBOJIHKA

Hcnonb3oBanne B y4eOHOW H TIPOPECCHOHATBHON JEATEIbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3BaHue M3y4eHHBIX BEIECTB 10 TPUBUAIBHOM WJIM MEXKIYHAPOIAHOU
HOMEHKJIATYpE U OTPAXCHHE COCTaBa ITHX COEAMHEHUU C IOMOIIBIO
XUMHUYECKHUX (POPMYIL.

OTpakeHue XHMMHUYECKMX IIPOLIECCOB C  IIOMOIIBIO  ypaBHEHUN
XUMHYECKUX PEaKIUi

XuMuvecKue peakunu

OObsicHeHHE CYIIHOCTM XHUMHYECKHX TporeccoB. Knaccudukanus
XUMHWYCCKUX peaKuHﬁ 10 pPa3jiIM4HbIM HpHU3HAKaAM: YUCIYy H COCTABY
MPOJAYKTOB U PEareHToB, TemoBoMy 3(QekTy, HampaBlieHuto, ¢ase,
HaJUYHMIO KaTajld3aTopa, U3MEHEHHUIO CTETEHEW OKHCIICHMS DJIEMEHTOB,
00pa3yromux BelecTsa.

YcraHoBKa MPU3HAKOB OOIETO M PA3IUYHOTO B TUIIOJIOTUU PEAKIIHM IS
HEOPraHMYECKOM 1 OpraHN4eCcKON XUMHUU.

Krnaccudumnukaiys BENIecTB M MPOIECCOB ¢ TOYKH 3PSHUS OKUCICHHSI-
BoccTaHoBJeHHs. CocTaBleHUE YPaBHEHUI peakinii ¢ MOMOIIBI0 METO/1a
AJICKTPOHHOTO OaJlaHca.

OObsicHEeHHE 3aBUCUMOCTH  CKOPOCTH  XMMHYECKOM peakiuuu u
M10JIO’KEHUSI XMMHUYECKOT0 PaBHOBECHS OT Pa3IMUHBIX ()aKTOPOB

XumMuueckuii BeinonHeHne XMMHUYECKOrO SKCIIEPUMEHTa B TOJHOM COOTBETCTBUHU C

IKCIIEPUMEHT npaBMIaMH 0€30TIaCHOCTH.
HaGnronenue, ¢ukcanuss U ONMCAaHUE pPE3YyJIbTaTOB MPOBEAEHHOTO
HKCTIEPUMEHTA

Xumuueckas [TpoBeneHue caMOCTOSATENBHOTO MOMCKAa XMMHUYECKOH HH(pOpMalMu C

uHdopmanus UCIOJIb30BAaHUEM  pA3UYHbIX  MCTOYHUKOB  (HAYYHO-TOMYJISIPHBIX
U3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOJOTMM Juisi 00paboTKH U
nepeaays XUuMHUYECKOW MHPOPMALIUU U €€ MPEJICTABICHHS B PA3INYHbIX
dbopmax

Pacuerst nmo | YcTaHOBKAa 3aBUCHMMOCTH MEXJy KAueCTBEHHONH M KOJIMYECTBEHHOMH

XMMHYECKUM CTOPOHAMH XMMHUYECKHX 0OBEKTOB M MPOIIECCOB.

¢popmyaam u | Perienue pacueTHbIX 33a4 0 XUMUYECKUM (OPMYIIaM U YPaBHEHUSIM

YPABHEHUAM

IIpoduabHoe u OOBsicHEHHE XUMUYECKUX SBJICHUN, MPOUCXOISIINX B MPUpPOje, ObITY U

npodgeccuoHAIbHO Ha IIPOM3BOICTBE.

3HAYMMOe Onpeznenenre BO3MOXKHOCTEH MPOTEKAHUS XUMHUECKUX MPEBPALICHUN B

co/iepKaHue PA3IUYHBIX YCIOBHSIX.

CoOmoieHe MpaBWI  DKOJIOTMYECKH TPAMOTHOTO TOBEACHHUS B
OKpYKarollen cpene.

OueHKa BIMSHUSA XUMHUYECKOTO 3arps3HEHUsI OKPYKaIoIIeW cpeisl Ha
OpraHu3M YCJIOBEKA U APYTHEC ) KUBBIC OPraHU3MBEI.
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Conep:kanue o0yueHust

XapaKkTepHCcTHKA OCHOBHBIX BH/IOB [1eAATEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX 1elCTBHIH)

CoOmroiene mpaBWil  0€301ACHOTO  OOpaImieHuss C TOPIOYMMH W
TOKCHYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYIOBAaHUEM.
[TonroroBka pacTBOPOB 3aJaHHOM KOHIEHTpAaMd B OBITY U Ha
IIPOM3BOJICTBE.

Kputnueckast omeHka JOCTOBEPHOCTH XHMHUYECKON uHpopmanuu,
IIOCTYIAIOUIEH U3 Pa3HBIX HCTOYHUKOB
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7. YHEBHO-METOINYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBECIEYEHUE IMPOT'PAMMBI YUYEBHOM JUCHUNJIAHBI
«XHUMMUSA»

JUis  ocBOeHMs ~ IporpaMMbl  Y4eOHOH  JUCHMIUIMHBI — «XUMHUS» B
npo¢ecCuoHaIbHOW 00pa30BaTEIbHON OpraHu3aluy, peaau3yromle 00pa3oBaTENbHYIO
nporpammy cpeanero oouiero oopazosanus B npezaenax ocsoenust OIIOII CITO na Gaze
OCHOBHOTO 00111er0 00pa30BaHusl, UMEETCs KaOMHET XUMUH C TaOOPAHTCKONH KOMHATOM.

ITomemenne KaOuHeTa YIOBJIETBOPSIET TpeOOBAHUAM CanurtapHo-
ANUAEeMUOJIOTHYecKUX npaBuil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) n ocHamieHo
TUIIOBBIM 00OpYIOBaHHEM, JOCTATOYHBIM [JIsl BBINOJHEHUS TPEOOBAHHMI K YPOBHIO
MOATOTOBKU 00YYaOIINXCS.

B xabuneTe mmeeTcsi MyJIbTUMEIUIHHOE 000pYyI0BaHNE, TOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTEIbHOIO IMPOIecca MPOCMATPUBAIOT BU3YAIbHYIO HH(POPMAIHIO
[0 XMMHH, CO3AAI0T IPE3EHTAlMH, BUI€OMATEpUAIIbI U T. II.

B coctaB y4eOHO-METOAMYECKOTO U MaTepUaIbHO-TEXHUYECKOTO OCHAILECHUS
KaOMHeTa XUMHUU BXOJST:

* MHOTO()YHKIITMOHAJIbHBIM KOMIUIEKC MPEINo1aBaTers;

* HaTypajbHble OOBEKTHI, MOJENHU, NpUOOpbl M HAOOpPHl M MOCTaHOBKHU
JEMOHCTPALlMOHHOTO Y YYEHUYECKOT 0 IKCIIEPUMEHTA;

* [IEYATHBIE U 3KPAHHO-3BYKOBBIE CPEACTBA OOYUCHMUS;

* CPEJCTBA HOBBIX MH()OPMAIMOHHBIX TEXHOJIOTHU;

* PEaKTHBBI;

* IEPEYHU OCHOBHOM U JIOMOJIHUTEIbHON YUEOHOU TUTEPATYPHIL;

* BCIIOMOTaTeIbHOE 000PY/I0BAHUE U MHCTPYKIIUY;

* OuOIMOTEeUHBIN (HOHSI.

B OubnmnoreuyHslii GoH BXOAAT YUYEOHUKH U y4€OHO-METOINYECKUE KOMILIEKTBI
(YMK), pekoMmMeHAOBaHHbIE WM  JIONYIIEHHbIE  JUISI  HMCIOJB30BaHUS B
npodeccrnoHalIbHBIX o0pa3oBaTeIbHBIX OpraHu3aLMsIX, peanu3yronmx
o0pa30BaTeNbHYI0 IPOrpamMMy CpeIHEro
obmero obpazoanus B npeaenax ocBoeHus OITOIT CIIO na 6a3e 0CHOBHOTO OOIIETO
oOpa3oBaHUs.

B mpouecce ocBoeHHs mporpaMMbl y4eOHOM JUCHMIUIMHBI «XUMHSD) CTYACHTbI
MMEIOT BO3MOMKHOCTH JOCTyNHa K 3JIEKTPOHHBIM Y4eOHbIM MaTepHajiaM MO XUMUHU,
MMEIOIIMMCS B CBOOOJHOM JocTyne B ceTh WHTepHET (3JeKTPOHHBIM KHUTaM,
MpaKkTUKyMaMm, TectaM, Matepuanam EI'D u ap.).
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8. PEKOMEHAYEMAS JINTEPA TYPA

JJI1 CTYyAeHTOB

INa6puensa O. C., Octpoymo U. I'. Xumus mans npodeccrii U cneruaibHOCTEH
TEXHUUYECKOTO Mpouiist: y4eOHUK TSl CTYA. yUpexkaeHui cpea. mpod. oOpazoBaHus. —
M., 2014.

INabpuensa O. C., OctpoymoB W. I'., OctpoymoBa E. E. u np. Xumus s
npodeccuil U crnenualbHOCTEH €CTECTBEHHO-HAYUYHOIO MPOQMIIsl: Y4eOHUK IS CTY/I.
yapexJieHui cpen. mpod. odbpazoanus. — M., 2014.

INabpuensa O. C., OctpoymoB U. I'. Xumus nns npodeccuii u crnenraibHOCTEN
COLIMAIBHO-DPKOHOMHYECKOTO M TyMaHUTapHOro mnpoduiei: y4eOHUK [Uisl CTYA.
yapexJieHuit cpen. mpod. odbpazoanus. — M., 2014.

INabpuensa O. C., Octpoymo U. I'., CmamkoB C. A., HopodeeBa H.M.
[IpakTukym: y4e0. mocobue g CTyn. YUpekaeHui cpen. npod. odpazoBanus. — M.,
2014.

INabpuensa O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus: nocobue nmus
noarotoBku k EI'D: yueb. mocobue s CTyl. yupexXaAeHHui cped. nmpod. oOpa3zoBaHusl.
— M., 2014.

INa6puensa O. C., JIbicoBa I'. I'. Xumus. TecTsl, 3amaun U ynpaxkHeHUs: yueoO.
mocooue I CTY. yupexaeHui cpea. npod. oopazoBanus. — M., 2014.

Epoxun 0. M., Kosanesa M. b. Xumus nns npodeccuit U crnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO mpoduiiel: yueOHUK IS CTYI. YUPEKJICHUU
cpen. nmpod. oopazoBanus. — M., 2014.

Epoxun 0. M. Xumwus: 3amaun u ynpaxkHeHus: ydeO. mocobuwe mjisg CTy/.
yapexJIeHui cpe. mpod. odpazoanus. — M., 2014.

Epoxun FO.M. COOpHHUK TECTOBBIX 3aIaHUM M0 XMUMHH: y4eOd. mocodue s CTY/I.
Yupexaenuit cpen. npod. oopazosanus. — M., 2014.

Epoxun HO. M., Koanesa N. b. Xumus mns npodeccuil u creruaibHOCTEN
TEXHUYECKOTO Mpouis. DJIEKTPOHHBIN y4eOHO-METOAMYECKHI KoMIuiekc. — M.,
2014.

CnankoB C. A., OctpoymoB U. I'., I'abpuensu O. C., JlykpsanoBa H. H. Xumus nis
npodeccuii U CHenHalbHOCTEH TEXHUYECKOTrOo MNpoduiss. DIEKTPOHHOE MPUIOKEHUE

(37IeKTpOHHOE yYeOHOE U3/IaHMe) IS CTY. YUPEeXKACHUN cpell. mpod. oOpa3oBaHUs. —
M., 2014.

st npenogaBaresist

denepanbHbi 3aK0H 0T 29.11.2012 Ne 273-d3 «O6 o6pazoBannu B Poccuiickoi
Oeneparuny. [Ipukaz MunucrepctBa 06pazoBanus u Hayku PO ot 17.05.2012 No 413
«O06 yTBepxkaeHUM (PeaepalbHOTO TOCYAapCTBEHHOIO0 00pa30BaTENbHOIO CTaHIapTa
cpeaHero (IoJTHOro) o01ero o0pa3oBaHus».

[Ipuka3z MunucrepcTBa oOpazoBanuss U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHMM u3MeHeHui! B Ilpuka3 MunucrtepctBa oOpazoBaHusi U Hayku POD ot
17.05.2012 No 413 “O06 ytBepxkaeHUU (enepaqbHOrO0  TOCYIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHAAPTa CPEHETro (MOTHOT0) 0011Iero 00pa3oBaHuUs ».

[Tucemo JlemapraMeHTa TOCYIAapCTBEHHOW TOJUTHUKA B cdepe MOATOTOBKU
pabounx xkampoB u JIIO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmuu 1O OpraHM3aIu TOJYYCHHUS CpeaHero oOmero oOpa3oBaHHS B
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npenenax OCBOCHHS 00pa3oBaTENbHBIX MPOrpaMM CpelHero mnpodecCuOHaTbHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOIro 00OmIero oOpa3oBaHUS C Yy4eToM TpeOoBaHUI
(denepalibHbIX TOCYJAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB M IOJIy4yaeMOU
npodeccun WiM CenuaIbHOCTH CPEAHETr0 MPO(PecCHOHATBEHOTO 00Pa30BAHUS.

INa6puensa O. C., JIsicoBa I'. I'. Xumusi: kHUTra J1J1s npenoaBaTess: yued. -MeToI.
rmocooue. — M., 2012.

INa6puensa O. C. u ap. Xumus aig npodeccuii U crnenuaabHOCTeH TEXHUIECKOTO
npodus (3JEKTPOHHOE MPHUIIOKEHHUE).

HNuTepHer-pecypcsl

WWW.
WWW.
WWW.
WWW.
. enauki. ru (uHTepHET-U3IaHKe IS yuuTenel « ECTECTBEHHBIC HAYKM»).
. 1september. ru (meToauueckas razera «IlepBoe CeHTIOPS»).

. hvsh. ru (kypHan «Xumus B mkose»).

. hij. ru (xypHan « Xumust 1 KU3HBY).

. chemistry-chemists. com (351eKTpOHHBIH KypHaAT « XUMUKH ¥ XHMHUSD» )

pvg. mK. ru (omumnuana «ITokopu BopoObeBEI TOpPEI»).

hemi. wallst. ru (OGpa3oBaTenbHBII CANT JJIS IKOJLHUKOB « XAMUS» ).
alhimikov. net (O6pazoBaTenbHBIN CalT IS IIKOJIEHUKOB).

chem. msu. su (OnekrpoHHas OMOIMOTEKA IO XUMUH ).

26



IMPUMEPHBLIE TEMbI COOBIIIEHI/II?'I, JTOKJIA/1OB, PE®EPATOB
buotexHonorus u reHHas nHKeHepus — rexHonoruu XXI Beka.

HanorexHonoruss Kak TMPUOPUTETHOE HANpPaBICHUE PA3BUTHUS HAyKu W
npou3BocTBa B Poccurickon denepamuu.

CoBpeMeHHbIE METO/IbI 00e33apasKUBaHUS BOJIBI.

AJIOTpOIHS METAJIJIOB.

Kuznb u gesarensHocTh .M. Menaeneena.

«Ilepuonmyeckomy 3akoHy Oy/IyIiee He TPO3UT Pa3pyLICHHEM. . ).
Cunres 114-ro snemenTta — TpuyMd poccuickux GU3NKOB-SIEPIINKOB.
N3oTomer Botopoaa.

Hcnonp30BaHne paguoaKTUBHBIX M30TOMOB B TEXHUUECKUX IIETISX.
PeHTreHoBckoe M3IydeHHE U €ro UCTIOIb30BaHUE B TEXHUKE U MEIUIIMHE.
[11a3ma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

AMopdHbIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy’Karolei cpeibl OT XUMHUUECKOT0 3arps3HEHMS.
KonuyecTBeHHBIE XapaKTEPUCTUKU 3arpS3HEHUS OKPYKaIOIEH Cpeibl.
[TpumMeHeHue TBEpIOTO U Ta3000pa3Horo okcuaa yriepoaa(lV).
3aiuTa 030HOBOI'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

['pyOoaucniepcHble  CUCTEMBI, HUX KiaccuuKalMs U  HCIOJIb30BaHUE B
PO ECCUOHATIBEHOM €SI TEIbHOCTH.

Kocmernueckue renu.

[Iprmenenue CyCcnieH3ui U YMYJIbCUM B CTPOUTEIBCTBE.
MuHepanbl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JIUTOC(HEPHI.
PacTtBOpBI BOKpPYT Hac.

Bopna kak peareHT u Kak cpena sl XMMUYECKOTr0 MpoLecca.
Turel pacTBOPOB.

Kuznb u gearensHocts C. AppeHuyca.

BKJ’IEII[ OTCUYCCTBCHHBIX YYCHBIX B pPAa3BUTHC TCOPHHU BHGKTpOHHTquCKOﬁ
Aucconuanmnu.

YcTpaHeHue )KECTKOCTH BOJBI HA IIPOMBIIIJIEHHBIX TPEATPUATHSAX.

Cepnas KucioTa — «xj1e0 XMMHUYECKON MPOMBIIUIEHHOCTH.

Hcnonp30BaHne MUHEPAIbHBIX KUCIOT HA MPEANPUATHSIX PA3IUYHOTO MPOduIs.
OKcuIpl ¥ CONM KaK CTPOUTEIBHBIE MATEPUATIBI.

Hcropus rurca.

HOBapeHHaSI COJIb KaK XUMHYCCKOC CbIPbEC.
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MHoronukuii KapOOHAT KAJIBIMS: B IPUPOJIE, B TPOMBILIUIEHHOCTH, B OBITY.
Peakiust ropeHust Ha IPOU3BOJICTBE.

Peakiusi ropeHusi B ObITY.

BuptyanbHoe MoAeIMpOBaHUE XUMHUYECKUX MPOIIECCOB.

DNEKTPOJIU3 PaCTBOPOB AIIEKTPOIUTOB.

DNEKTPOJIU3 PACIIABOB 3IEKTPOIUTOB.

[IpakTHueckoe MPUMEHEHHE SJIEKTpoin3a: paduHHpOBaHHE, TalbBaHOILIACTHKA,
raJIbBaHOCTETUS.

Hcropust monydeHus U MPOU3BOACTBA ATFOMUHUA.
DIEKTPOIIUTUYECKOE TTOJTYICHUE B paUHUPOBAHUE MEIH.
Kuznb u gesarenbHOCTh 1. JI3BH.

Ponp MeTannoB B MCTOPUH YEIOBEUECKOW LIUBUIIA3AIUH.
Hcropus oTeyecTBEHHON YEpHON METAJLTYPIUH.

HcTopust oTeuecTBEHHON IBETHOM METAJLIYPIHUU.
CoBpeMEHHOE METATypru4ecKoe MpOU3BOJICTBO.
CriennanbHOCTH, CBSI3aHHBIE C 00pPa0OTKON METaIJIOB.

Ponp MeTansoB u CIijiaBoB B HAYYHO-TEXHUUYECKOM IIPOrpecce.
Koppo3ust MmeTajiioB U criocoObl 3alUTHI OT KOPPO3HUH.
WNuepTHbIC Uin 6J1aropoAHbIE Ta3bl.

Poxnaromue coym — raJoreHsl.

HcTopust miBeACKOW CIUYKH.

XUMHSI METAJIJIOB B MO€H Mpo¢ecCHOHANbHON AeATEIbHOCTH.
XVMHSI HEMETAIIJIOB B MO€# MpohecCHOHANbHON JeATEIbHOCTH.

KpaTKI/IC CBCACHHA II0 HCTOPUM BO3HHMKHOBCHUA W Pa3BUTHA OpFaHH‘lCCKOﬁ
XUMHU.

Kuznb u gedarensHocts A.M. byTtiieposa.
Buranmusm u ero kpax.

PoJib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUHA MUPOBOU OPraHUYECKOU
XVUMHH.

COBpeMeHHLIe npeacTaBjICHUA O TCOPHUHU XUMUYICCKOI'O CTPOCHUA.
DKOJIOTUYECKHE aCIEeKThI MCIIOIb30BaHUS YIJIIEBOAOPOAHOTO ChIPbA.

DKOHOMUYECKHUE aCMEKThl MEXIYHAPOIHOTO COTPYJHUYECTBA MO UCMOJIb30BAHUIO
YTIIEBOJOPOJAHOTO CHIPHSI.

Uctopus OTKpeITHS U Pa3pabOTKU Ta30BbIX W HEPTIHBIX MECTOPOXKIECHUM B
Poccuitckon denepanum.

28



XUMHSI YTIIEBOJIOPOIHOTO ChIPhs U MOsi OyAyias mpodeccusi.

VYTI1eBOI0pOHOE TOTUIMBO, €0 BUJIBI M HA3HAYEHUE.

CuHTeTHYECKHE KayuyKU: UCTOPHS, MHOTOOOpa3ne U NEPCIEKTUBBI.
Pe3nnoTexHnuYeckoe MpOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM Mporpecce.
CBapoyHO€ MPOU3BOACTBO U POJIb XUMHUU YTIIEBOJAOPOJIOB B HEH.

Hedtp 1 ee TpaHcmopTHpOBKa Kak OCHOBAa B3aWMOBBITOJTHOTO MEXIYHApPOJIHOTO
COTPYJHUYECTBA.

ApoMaTHYECKUE YIIIEBOIOPOABI KaK ChIPhE JJIs1 POU3BOJICTBA MECTULIUIOB.
YTrneBobl U UX POJIb B ) KUBOU MPUPO/IE.

CrpoeHue TJIOKO3bL: HCTOPUS PAa3BUTHS MPEACTABICHUA M COBPEMEHHBIE
BO33pEHUS.

PazButHe caxapHoi mpoMbeIIUIEHHOCTH B Poccnn.

Ponb yrneBosioB B Moeit Oy ayiieit mpodeccuoHaabHOM AesTEIbHOCTH.
Meranoun: xeModunus u xemopoowusi.

OraHoJI: Benuyaiiiee 0J1aro u CTpaurHoe 370.

AJKOTOJU3M U ero NpoQuIaKTUKA.

MHoroaroMHble CIUPTHI U MOS OyAyIIasi MpodeccuoHaNbHas NESTEIbHOCTD.

dopmanbaerul Kak OCHOBA IOJYYEHHsS BEIIECTB M MATEpUAIOB ISl MOEHU
poeCCUOHATILHOM IESITEIbHOCTH.

MypaBbprHasi KUCIIOTa B PUPOJIE, HAYKE U MIPOU3BOJICTBE.

Uctopus ykcyca.

Cnoxuble 3QUpbl U UX 3HAYEHUE B PUPOJE, OBITY U TPOU3BOJICTBE.
JKupbl Kak TPOAYKT MUTAHUS 1 XUMHUUYECKOE ChIPHE.

3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

HexBatka mpoaoBOJIbCTBUSA Kak TiIo0abHas mpoljieMa 4esloBEYeCTBa U MYTU €€
penieHus.

Mpuia: nporioe, HacTosiee, OyayIiee.

CpelnctBa THTHeHbl HA OCHOBE KUCIOPOJACOAEPKAIINX OPTAaHUYECKUX COEAUHEHUM.
Cunrernueckue motoiue cpeacrtsa (CMC): OCTOMHCTBA U HEJIOCTATKH.

AMMHaK 1 aMUHBI — OECKUCTIOPOTHBIE OCHOBAHMS.

AHWIMHOBBIE KPACUTEIU: UCTOPUS, TPOU3BOJICTBO, EPCIIEKTUBA.

AMMHOKHCIIOTHI — aM(pOTEPHBIE OPTaHUIECKUE COCTUHCHUS.

AMMWHOKHUCIIOTHI — KUPITUYUKWY» OCITKOBBIX MOJICKY!IL.

CuHTEeTUYECKME BOJIOKHA HA AMUHOKHUCIIOTHOM OCHOBE.

«Ku3Hbp — 3TO cOCO0O CYIIECTBOBAHUS OENKOBBIX TEM. ..»
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CTpykTyphl O€ika 1 ero 1eCTPYKTYpUPOBAHHE.
buonoruyeckue GyHKIIMN OEIIKOB.

benkoBasi 0cHOBa UMMYHUTETA.

CIIN u ero npoduiakTuka.

Hedunut 6enka B MUILEBBIX TPOIYKTaX U €r0 MPEOJI0JICHUE B PaMKaxX TJ100aTbHON
IPOJIOBOJIbCTBEHHOU MPOTPaMMBI.

XUMHSA ¥ OHOJIOTHSA HYKJICMHOBBIX KHUCJIOT.
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