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OnobpeHa UKIOBON KOMHCCHEH CocraBieHa B COOTBETCTBHHM C TpPeOOBAHUSIMU:
€CTECTBECHHO-MATEMATHUYECKHUX (I)e,uepaanoro TOCYAapCTBCHHOT'O O6pa3OBaTCJIB-
HOTO CTaHJapTa cpeaHero (MOJHOro) oOIIero
obpazoBanus (IIpukaz Munobpuayku Poccun Ne 413
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JlenapraMeHTa TOCYIApCTBEHHOW TIOIMTUKH U B
chepe momroroBkm padounx kaapoB u JIIO
Munobpnayku P® ot 17.03.2015 1. Ne06-259
«PekoMeHIaMSAMU IO  OpraHU3allid  IOJyYeHUs
cpenHero  oOmero oOpa3oBaHusi B Ipejenax
OCBOCHHSI 00pa30BaTeNIbHBIX MPOTPaMM CPEIHETO
npodeccuoHalbHOTO  OoOpa3oBaHusi  Ha  0ase
OCHOBHOTrO  o0miero oOpa3oBaHHMsI C  y4eTOM
TpeOoBaHu denepanbHBIX rOCyIapCTBECHHBIX
o0pa3oBarelbHBIX CTAaHJAPTOB, U  IOJTy4aeMou
npodeccu WM CIEHUAIBHOCTH  CPEIHETrO
npodeccHoOHAIBHOTO  00pa30BaHUsA»; MPUMEPHOU
IporpamMmmbl XUMHUsI.

JTMCIUTUIAH KOJUIEDKA
IIpotokon Ne 1 ot 28.08.2018

IIpeacenaresib HUKI0BOI KOMUCCHHU 3am. /lupekTopa no yueOHoi padore
A.1O. Ky3bmun
JI.B. 3emiuoB
Aemop:
Kyrnosckas E.B. - npenogasatens @I'EOY BO «AI'TY» OCIT « BKMPIIK»
Peuyenzenmer:
Ilepesep3a H.B. - npenogasatens @I'BOY BO «AI'TY» OCIT « BKMPITK»
Bunorpanosa H.B. - npenogasaTens Kacnuiickoro HHCTUTYTa MOPCKOTO U PEYHOTO

tpancnopta ¢punnana GPI'BOY BO «Bomxkckuii rocynapcTBeH-
HBIM YHUBEPCUTET BOJHOTO TPAHCIIOPTA»



1. IMosicHuuTeIbHAA 3aNIUCKA

PaGouas mporpamMma yueOHOH NUCIUIUIMHBI « XUMHS» MTpeIHa3HAUCHA /ISl U3YYCHUS] XUMUU B
npodecCHOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AIUAX, PEATU3YIONIMX 00pa30BaTEIbHYIO IPO-
rpaMMy CpeIHEro o0Imero oopa3oBaHMs B TpeeiaX OCBOCHHS MPOrPaMMBbI ITOJATOTOBKH CIICIHA-
muctoB cpeanero 38eHa CIIO (ITTICC3 CIIO) na 6a3e 0CHOBHOTO 00IIIEro 0Opa30BaHuUs MPH MO~
TOTOBKE CIEIIMATMCTOB CPETHETO 3BEHA.

PaGouas mporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odmero odpazoBanus,

MPEIBSBISEMBIX K CTPYKTYPE, COACPKAaHUIO M PE3ylbTaTaM OCBOCHUS YYEOHOW JUCIHILTHHBI

«XuMHS», B COOTBETCTBUU ¢ PekoMeHIanMsMu MO OpraHM3alyy MOJYYEHUs CpeaHero oOmiero

o0pa3oBaHMs B IpeJesiaX OCBOSHHS 00pa30BaTeIbHBIX MPOTPaMM CPEIHEro MpodecCHOHaTIBLHOTO

oOpa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa30BaHUs C y4eTOM TpeOOBaHU (eepallbHbIX TOC-
yIIapCTBEHHBIX 00Pa30BaTEIIbHBIX CTAHAPTOB M TOJIYYaeMOW CIEIUATBHOCTH CPETHETO Tpodec-

CHOHAJILHOTO 00pa3zoBaHus (MUChMO JlenapTaMeHTa rocy1apCTBEHHON MOJUTHKH B cepe moaro-

TOoBKHM pabounx kaapoB u JIIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259) u Ha ocHOBe

IIPUMEPHOU NTPOTPAMMBI.

ConeprkaHue mporpamMMbl « XMMHUsI» HAIIPABICHO HA JOCTHIKEHUE CIICIYIONUX IeJIe:

¢ (QopmupoBaHue y 00y4arOmUXCs yMEHHUS OIEHHBATH 3HAYMMOCTh XMMHYECKOTO 3HAHUS JUIS
KaXX/IOTO YEIIOBEKa,

e (opmupoBaHUE y 00YYaIOUIMXCS [EIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHH B CO3/a-
HUU COBPEMCHHOW €CTECTBCHHO-HAYYHOW KapTUHBI MUPA; YMEHUSI OOBSACHITh OOBEKTHI U MPO-
LIECCHI OKPYKAIOIIEH IEHCTBUTEIIBHOCTH: IPUPOJIHOM, COLIMAIIBHON, KYJIbTYPHOM, TEXHUYECKON
Cpelbl, — UCTIONB3Ys JIJIsl 3TOr0 XMMHYECKHE 3HAHUS;

® pa3BUTHE Yy OOYYAIOUINXCS YMEHHH pa3nu4arh (aKThl U OLEHKH, CPABHUBATH OICHOYHBIC BbI-
BOJIbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OLICHOK U CBS3b KPUTEPUEB C ONPEACICHHON CHCTEMOM
LEHHOCTEH, (POPMYIIUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

e npuoOpeTeHre OO0YyJaOUIMMUCS OIbITa Pa3HOOOPa3HOH AEATEeIbHOCTH, MO3HAHHUS M CaMoOIIo-
3HaHUS; KIFOYEBbIX HABBIKOB, IMEIONNX YHUBEPCATHHOE 3HAUCHHUE JUISI pAa3JIMYHBIX BHIOB JIesi-
TEIHHOCTH (HABBIKOB PEIICHUs MPOOJIeM, MPUHITHS PEIICHHI, MTONCKa, aHaIn3a U 00pabOTKU
nHpOpMAaINY, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHH, COTPYAHUYECTBa, Oe301mac-
HOT0 00paleHNs C BeIECTBAMHU B MIOBCETHEBHOM KHU3HH).



1.1.00mas xapakTepuCcTHKA Y4eOHOi M CUNIITUHBI « XUMUSD)

X¥MHS — 3TO HayKa O BEILLECTBAaX, UX COCTABE U CTPOEHUH, CBOMCTBAX U MpPEBpaILlEHU-
SIX, 3HAUEHUH XMMHUUYECKHUX BEIIECTB, MATEPUAJIOB U IIPOLIECCOB B IIPAKTUYECKOM AESATEIbHO-
CTH YEJIOBEKA.

Copepxannie 0011€00pa30BaTEIbHON y4eOHON ITUCIHUIUIMHBL «XUMUS» HamNpaBiIeHO Ha
YCBOCHHE 00YYaIOUIMMHCS OCHOBHBIX TOHSATHI, 3aKOHOB M TEOPUI XMMHUU; OBIIAICHUE yMe-
HUSMHU HaOJIOAATh XUMUYECKHUE SIBJICHUS, TPOBOJAUTh XUMUYECKUI HKCIIEPUMEHT, IPOU3BO-
JMTH pacyeTbl HA OCHOBE XUMHUYECKUX (POPMYI BEUIECTB U YPAaBHEHUH XMMHUYECKHX PEaK-
UAH.

B mpouiecce u3ydeHus XuMu# y 00ydarolINXCsl Pa3BUBAIOTCA IMO3HABATEIbHBIC HHTEpE-
Chl M UHTEIJICKTYyaJbHbI€ CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIbHOM MPHOOPETEHUH
3HaHUI MO XMMHUU B COOTBETCTBUHU C BO3ZHHKAIOIIMMH XKM3HEHHBIMU MPOOJIEMaMu, BOCIIHU-
ThIBaeTCsi OepekHOE OTHOILEHUS K MPUPOJE, TOHUMAHUE 3J0POBOro 00Opasa KU3HU, HEOO-
XOJUMOCTH MPENYNPEKIACHUS SIBICHUN, HAHOCALIMX BPEJ] 30POBBIO U OKPYKAIOILIEH cperie.
OHu ocBamBalOT MPUEMBI IPAMOTHOTO, O€30MaCHOTO UCIIOJIB30BAHUS XUMHUECKUX BEILIECTB
Y MaTepHajoB, IPUMEHIEMBIX B OBITY, CEIbCKOM XO3SIIICTBE M Ha TIPOU3BOICTBE.

Creunduka u3ydeHus XUMUU TPU OBJIAJICHUH CHEIHAIBHOCTIMH TEXHUYECKOTO Mpo-
¢bwia oTpaxkeHa B Kaxaoi Teme paszaena «Coaepxanne yaeOHOH TUCHUIUIMHED B pyOpHKe
«[IpodunbHbie U TPOhHEecCHOHATBEHO 3HAUUMBIE JIEMEHTHI COACPKAHU). ITOT KOMIOHEHT
peanu3yercsl pu UHAWBUAYAIBHOM CaMOCTOSTENbHONW paboTe oOydaromuxcs (HaluCaHuu
pedeparoB, MOArOTOBKE COOOIIEHUH, 3allIUTE MPOEKTOB), B MpOIEcCe YUeOHOU NesTeNbHO-
CTH T10J] pyKOBOJICTBOM IIpernojaBaTelis (BbIIOJIHEHUH XUMHUECKOIO IKCIIEPUMEHTa — JIa-
OOpaTOPHBIX OMBITOB U MPAKTHUECKUX PadOT, PElICHUU MPAKTUKO-OPUEHTUPOBAHHBIX pac-
YETHBIX 33J1a4 U T.1.).

B npouecce n3yueHns XUMHM TEOPETUUYECKUE CBEICHMS JOIOIHSIOTCA I€MOHCTpalusi-
MU, J1a00paTOPHBIMH OIBITAMU U MPAKTUYECKUMU 3aHATUAMU. 3HAUUTEIBHOE MECTO OTBO-
JUTCSI XUMUYECKOMY 3KciepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTh (hOpMHUpOBaTh y 00yya-
IOIUXCS CTIelUaIbHbIe MPeIMETHbIE YMEHHS: padoTaTh C BEIIECTBAMH, BBINOJHSITH MPO-
CTbl€ XMMHUYECKHUE OTBITHI, YYUTh 0€30MIaCHOMY M 3KOJIOTUYECKH IPaMOTHOMY OOpaIllEHUIO C
BEIIECTBAMH, MaTepHajlaMH U IpolieccaMy B OBITY U Ha IPOM3BOJICTBE.

Jlyia opraHM3aii BHEAyJAUTOPHON CaMOCTOSTENbHON padOThl 00y4aromuxcs, OBJaje-
Batouux creruanbHocTsIMU CIIO TtexHMueckoro mnpoduis npodeccnoHaabHOro o0paso-
BaHUs, IPEJCTaBIEH NepeyeHb pedepaToB, COOOIIEHUH, MHIUBUyalbHBIX IPOEKTOB.

B mponecce u3yueHMs XMMHUH BaXHO (OpMHUPOBaTH MH(OPMAIIMOHHYIO KOMIIETEHT-
HOCTh oOydaroruxcs. [loaTomy npu opraHuzanuu CaMOCTOSITEIBHOM padOThl HEOOXOAUMO
aKIIEHTUPOBATh BHUMaHUE 00y4arouxcs Ha moucke HHPOpMAIIHK B CPEACTBAX MaccMeIna,
WNutepuere, yueOHOM M CHEIUATBHOW JTUTEPATYpPE C COOTBETCTBYIOMIUM O(DOPMIICHHEM M
IIPEICTAaBICHUEM PE3YIbTATOB.

Pabouas nmporpamma coctouT u3 Beenenus u 2 pasgenoB:«OOmast 1 HeOpraHudeckas
XuMuUs» U «Opraaudeckas XuMus».

MexIuCcUUIIMHAPHBIE CBS3HM MPOCIIEKUBAIOTCS ¢ AUCUUILTUHAME buosnorus, Jkonorus,
I'eorpadus.

Bunel camocrositensHOM paboThl, MPUMEHsIEMbIE MPU peaIU3aluyi MPOrpaMMbl JTUCITH-
IUIMHBI XUMUS:

e HamnucaHue pedeparos;
MOATOTOBKA COOOIIEHHN;
3alUTa POEKTOB;
U3TOTOBJICHUE MOJIETIEH:
COCTaBJIEHHE CXEM U KJIaCCH(PHUKAIIUH.
Tunel mpakTHUECKUX padboT:
® peuleHue 3a/1ay;
® COCTABJICHHE PACUYETOB;
® BBHISIBIICHHE OCOOCHHOCTEN U 3aKOHOMEPHOCTEH.



MeTtoasr 00y4eHUS:

e akTUBHBIC (MpoOJEeMHOE OOydYeHHE, METOJ AaKTUBHOTO Juajora, METOJl aHaIu3a
KOHKPETHBIX CUTYaIIHH);

® WHTEPAKTUBHEIC (IUCKYCCHS, TPYIIIOBas paboTa);

® HarJsAHBIE (CXEMBI, TAOIHUIIBI, MOJIEIH);

e croBecHble (Oecena, TeKIus).

1.2.MecTo y4eOHOI TMCHUILIHHBI B Y4eOHOM IJIaHe

YyeOHas AUCHUIUIMHA «XUMH» BXOIUT B 0011€00pa30BaTeIIbHYIO IMOJATOTOBKY Kak Oa-

30Bas AUCHUIIIIMHA.

HOCHGHOB&TCHBHOCTB HU3YUCHUA TEM IIPOrpaMMbI paCKpbIBA€TCA B TEMATUYCCKOM ILJIaHE.

[To xaxmoit yueOHOU TeMe MPHUBOAATCS 0000IIeHHbIe TPeOOBaHUS K JIMYHOCTHBIM, METa-
MpeIMETHBIM U IPEIMETHBIM Pe3yJIbTaTaM.

1.3.Pe3yabTaThl 0OCBOCHHS Y4eOHOM AU CHUILIMHBI

OcBoeHue cojiep:kaHus yaeOHOM TUCIUILTMHBI « XUMHUS», 00€CIIeUnBaeT JOCTUKCHHE

00y4aronMMUCs CICIYIOIINX pe3yJIbTaToB:

JIUYHOCMHDbBIX .

YyBCTBO TOPJOCTH M YBAXEHHUS K HCTOPHUM M JOCTUIKECHHSIM OTEHYECTBEHHOM XHMM-
YECKOW HAYKU; XHMHUYECKU TPaMOTHOE TIOBEIeHUE B IPO(ECCHOHATBHOM JEATSIILHOCTH H
B OBITY IpHU OOpAIIEHNH ¢ XUMHUYECKUMHU BEUIECTBAMH, MaTepUaIaMH U MPOLIECCaMU;
TOTOBHOCTB K TPOJIOJDKEHUIO 00pa30BaHUs M MOBBINICHUS KBATU(PUKANNN B U30paHHOM
PO eCCUOHAIBHON ACATEIPHOCTH U OOBEKTHBHOE OCO3HAHUE PO XHMHUYECKHX KOM-
MICTCHIINI B 3TOM;

YMEHHUE HCMOJIb30BATh JTIOCTUKECHHUS COBPEMEHHOW XMMHUYECKON HAYKM M XUMHUYECKHX
TEXHOJIOTHH JUIsl TIOBBIMICHUS] COOCTBEHHOTO MHTEUIEKTYaJIbHOTO Pa3BUTHS BHIOpAHHOMN
npodeccnoHaNbHOI e TENbHOCTH;

Memanpedmemnbtx:

UCIIOJIb30BAaHNE PA3IMYHBIX BHUJIOB IT03HABATEIBHON JEATEIBHOCTH M OCHOBHBIX MHTEIN-
JIEKTyaJlbHBIX ollepalnuil (IOCTaHOBKU 3adaud, (OpMYJIMpPOBAaHUS TUIIOTE3, aHAIM3a U
CHHTE3a, CpaBHEHHUs, OOOOLIEHMs, CHCTEMAaTHU3allid, BbIBIEHUS  MPUUYUHHO-
CIIEJICTBEHHBIX CBS3€MH, IOMCKA aHAJIOIrOB, (POPMYIMPOBAHUS BBHIBOJIOB) AJIsl pEIICHHUS T10-
CTaBJICHHOH 3aJlauM, MPUMEHEHNE OCHOBHBIX METO/OB MO3HAHUS (HAOII0ACHUS, HAYYHO-
r0 SKCIEPUMEHTA) Ul W3YYeHHs pa3IMyHbIX CTOPOH XMMHUYECKHX OOBEKTOB M IpOIlec-
COB, C KOTOPbIMH BO3HHKAeT HEOOXOAMMOCTh CTAJIKUBAThCS B MpodeccnoHanbHO cde-
pe;

WCIOJIb30BaHNE PAa3JIMYHBIX HWCTOYHUKOB JUJIS IMOJIyYEHUS XUMHUYECKOW HH(OpMaIuu,
YMEHHUE OIICHUTh €€ JIOCTOBEPHOCTD JJIS IOCTHKEHUSI XOPOILIUX PE3yJbTaTOB B Mpodec-
CHOHAJIBHOU cepe;

npeomemmuuvix:

c(OPMHPOBAHHOCTH MPEJCTABICHUNA O MECTE XUMHUHM B COBPEMEHHOW HAy4HOH KapTHHE
MHUpa; MOHMMAaHHUE POJIM XUMUU B (POPMHUPOBAHHM KPYyro3opa U (yHKIIMOHAIBHOW Trpa-
MOTHOCTH Y€JIOBEKa JUUIsl pELICHMs] IPAaKTUYECKUX 3a]1a4;

BJIAICHUEC OCHOBOIIOJAraromuMu XUMHUYCCKUMHA IIOHATUAMHA, TCOPHUAMH, 3aKOHAMU U 3a-
KOHOMEPHOCTSIMH; YBEPEHHOE I0JIb30BAHNE XMMHMUYECKON TEPMUHOJIOTMEH U CHUMBOJIH-
KOii;

BJIQJICHUE OCHOBHBIMH METOJAMM HAy4YHOTO IIO3HAHUS, HCIIOJIb3YEMBIMM B XHMHUHU:
Ha0It0/IeHNeM, OMMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEeHHe 00padaThiBaTh, 00b-
SCHATH PE3YJIbTaThl MPOBEAECHHBIX OINBITOB M JENaTh BHIBOJbI; TOTOBHOCTh U CIIOCOO-
HOCTb NPUMCHATDH MCTO/IbI ITO3HAHUWS ITPU PCHICHUHN MMPAKTUYCCKHUX 3a4a4;
C(I)OpMI/IpOBaHHOCTB YMCHUA NaBaTb KOJIMYCCTBCHHBLIC OLUCHKH W IMPOU3BOAWUTL PACUCTHI



M0 XMMUYECKUM (hopMysIaM U YpaBHEHUSIM;
® BIIAQJICHUE TPABUIAMU TEXHUKU OE30MACHOCTH INPH HCIONb30BAHUH XUMHUYECKUX Be-
IECTB;
¢ chopMHUPOBaHHOCTH COOCTBEHHON MO3MIMHU MO OTHOLICHHIO K XUMHUYECKOW MH(pOpMa-
L[1H, IOJTy4aeMOH U3 Pa3HbIX HCTOUHUKOB.
B 3aBepmiennn paznenoB «OO0mmias u Heoprauudeckas Xumusi» u «Opranudeckas Xu-
MU TIPOBOJISATCSI KOHTPOJIbHBIE PAOOTHI.
[Iporpamma paccuntana Ha 78 4acoB, B TOM 4yucie 16 4acoB 1abOpaTOpPHBIX padOT U
12 4acoB NpakTUUECKUX 3aHATUN. 3alUIaHUPOBAHO 4 KOHCYJIbTALUH.
[IpomexyTouHoit opmoit aTTectanuu apisgercs quddepeHIIMpOBaHHBINA 3a4eT B KOH-
11e BTOPOTO ceMecTpa.



2. TemaTudyeckuii mjiIaH

Kou-Bo ayn. Yacos npu o4-

CamocrosTe

MaxkcumajbHastHar HOii hopme 00yueHust
HaumeHnoBanuepasieyioB U TeM JbHasApadoT
py3kao0yu., yac Beero JIa6. Ipak. 206y, aac
Pa6. 3aH.
BBenenne 1 1 - - -
Pazgen 1.061as u HeOpraHu4YecKasi XuMHst 55 38 6 6 17
Tema 1.1. OCHOBHBIC TOHATHSA U 3aKOHBI XUMHUHU 4 3 - 2 1
Tema 1.2. [lepuonuueckuii 3akoH u Ilepuogmue-
CKas ~CHCTeMa XHMHYECKHX  3JIEMEHTOB 6 4 - - 2
(IICXD) N.M.MenneneeBa U CTpOSHHE aTOMa
Tema 1.3. CtpoeHue BeliecTsa 9 6 2 - 3
Tema 1.4. Bonma. PactBopbl. DnexTponutudeckas 6 4 ) ) 2
JUCCOLMAIHS
Tema 1.5. KﬂaCCIf(i)HKaHHH _HEOPraHM4eCKuX CO- 14 9 2 ) 5
eIMHEHHUH M X CBOWCTBA
KonTpoannas pa6ora Nel mo tremam 1.1.-1.5. 1 1 - - -
Tema 1.6. Xumuueckue peakiuu 8 6 2 -
Tema 1.7. MeTamibsl 1 HEMETAIUIBL 6 - 4
Paznen 2. Opranuyeckasi XuMust 53 35 10 4 18
Tema 2.1. OcHOBHblE TIOHATUS OpPraHMYECKOU
XAMHHU M TEOPHsl CTPOEHHS OpraHude- 6 4 2 - 2
CKUX COCJIMHEHHI
Tema 2.2. YrneBomoponbl U UX MPHUPOJHBIE HC- 15 10 ) ) 5
TOYHHUKH
Tema?2.3.Kucnopoacoaepkaiiie  OpraHAYECKUe 20 13 6 ) 7
COCIMHEHHUS
Kontpoasnas pabora Ne 2mo temam 2.1-2.3 1 1 - - -
Tema 2.4. A3zorcoaepkallue OPraHUYECKHE CO- 12 8 ) 4 4
enuHenus. [lonumepst
3adeTHOe 3aHATHE 2 2 - - -
KoncyasTanmuu 4
Bcero 117 78 16 12 35




3. Coaep:kanue y4eOHOI AU CHUTLTHHBI

BBenenue

Hayunblie MeTo/1bI TO3HAHMS BEIIECTB U XMMHUECKUX SIBJICHUM. Posb skciepumMeHTa u Teopuun
B XUMHH. MoJilenupoBaHre XUMHUYECKUX MPOLIECCOB. 3HAYEHNE XUMUU MPU OCBOCHUHU CIIECIUATb-
Hoctelt CITO texHuueckoro npoduis npodeccHoHaIbHOTO 00pa3oBaHMs.

Paznen 1. O61mas 1 HeOpraHm4eckass XumMmsi

Tema 1.1. OcHOBHBIEC MOHATHA U 3AKOHbLI XUMHHU

OcHoBHbBIE TOHATHUA xumnu.BemectBo. Atom.Moekyna. XuMU4eCKHi aJe-
MeHT.Ajutorponusi. [IpocTeie u cioxHbie BemecTBa. KauecTBEHHBIN U KOJTUYECTBEHHBIN COCTaB
BEIIECTB. XMMHUYECKHE 3HAKU U (QopMyiibl. OTHOCUTENbHbIE aTOMHAsE U MOJIEKYJIIpPHAsE MACCHl.
KommuecTBo BemecTsa.

OcHoBHBIE 3aKOHBI xuMHHU.CTeXuoMeTpus.3aKoH COXPaHEHUs MaccChbl BE-
11ecTB.3aKOHIIOCTOSIHCTBA COCTaBa BEILECTB MOJIEKYJISPHON CTPYKTYpbl. 3akOH ABOrajpo u
CIIECTBUS U3 HETO.

PacuerHble 3amauM Ha HAXOXIACHUE OTHOCUTEIBHOM MOJIEKYJISIPHOW MACCHI, ONPEICICHUE
MacCOBOM J0JIM XMMUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Hemoncmpayuu

Mopnenu aToOMOB XUMUYECKUX JIEMEHTOB.

Mognenu MoOJeKyl MPOCThIX U CIOXHBIX BellecTB (1apocTtepxHeBble U CTroapra— bpurie-
0a).

Konnekuust npocThIX U CIIOKHBIX BemlecTB. HekoTopeie BemecTBa koauuectBoM 1 Monb. Mo-

JIeJIb MOJISIPHOTO 00beMa Ia3oB.

Annotponus gpochopa, KUCIOPOaA, OJIOBA.

Ilpogunvuvie u npogheccuonanvno 3nauumple 31emenmol co0epiHcanus. AmIoTPOIHBIE MO-

Judukanuu yriepoaa (anmas, rpadur), KUciaopoaa (KUCIopo, 030H), 0J10Ba (cepoe u bernoe

0110B0). [ToHATHE O XMMUUECKON TEXHOJIOIUH, OMOTEXHOJIOIMHU U HAHOTEXHOJIOTHH.

IpakTuyeckoe 3ansaTue Ne 1.
Pacuetsl mo xumuyeckum popmyiiam U ypaBHEHUSM.

Tema 1.2.1lepuoauyeckuii 3aK0H U NePHOAUYECKAS] CHCTEMA XUMHYECKHUX IJI€MEHTOB
(IICX3) I.U.MeHnpaeJieeBa U CTPOCHHE ATOMA

Iepuoanueckuii 3axon [[.M.MenneneeBa.Otkprite [[.M.Menneneessim [leproanueckorosa-
koHa. [Tepuonnueckuit 3akoH B popmynuposke J[.11.Menneneena.

[leproanueckast Tabauna XUMHUYECKHX 3JIEMEHTOB — rpaduueckoe oToOpakeHue Mepuonye-
ckoro 3akoHa. CTpyKTypa MEpUOIUYECKON TaOIUIBl: Mepuobl (Majible U OOJbIIUE), TPYIIIBI
(rnaBHas ¥ MOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuit 3axon /[.H. Menoeneesa. AToM—CIlIOKHATYACTHUIIA.
Snpo (IpOTOHBI M HEUTPOHBI) M 3JEKTpOHHAss oOonouka. M3otomsl. CTpoeHHE 3IIEKTPOHHBIX
000JI0YeK aTOMOB JIEMEHTOB MaJIbIX MeproJ0B. OCOOEHHOCTH CTPOCHHUS AIIEKTPOHHBIX 000J10-
YeK aTOMOB 3JIEMEHTOB OOJIBIINX MEPUOA0B (IIepeXoAHbIX 1eMeHTOB). [loHsaTHE 00 OpOUTAIAX.
S-, p- u d-opOuTany. DNeKTPOHHBIE KOH(UTYpAIIMU AaTOMOB XMMHUYECKUX 3JIEMEHTOB.

CoBpemennas popmynupoBka [leprnoauueckoro 3akona. 3Hauenue Ilepuoanueckoro 3akoHa
u Ileproauueckoii cucrtemsl xumudeckux 3aemeHToB J[.M.MenneneeBa nis pasBUTUS HAyKu U
MMOHUMAaHHUS XUMUYECKON KapTUHBI MUPA.

MonenupoBanue nocrpoenus Ilepuonuueckoil TaOIUIBI XUMHUUECKUX JIEMEHTOB.
Hemoncmpayuu

Paznuunsie hopmel [lepuoanueckoii cucteMbl XuMudeckux aneMmenToB J[.M.Menneneena.



JluHamuueckue TabmuIpl s MoaenupoBaHus [lepuoanyeckoit cuCTeMbl. DIeK-
TpHU3aLus TNl U UX B3aUMOJACHUCTBHE.

Ilpogpunvuvie u npoghpeccuonanvno 3nauumovie nemMeHmsvl co0epIHcanus. PainoaKTUBHOCTS.
Hcnonp30BaHne paJuOAKTUBHBIX U30TONIOB B TEXHUYECKHUX LENSIX. PEHTT€HOBCKOE H3JIy4eHHE
Y €r0 UCIOJb30BaHUE B TEXHUKE U MeauLMHE. MoennpoBaHue Kak METOJ IPOrHO3UPOBaHUS
CUTYyalluu Ha IIPOU3BOJICTBE.

Tema 1.3.CTpoeHuneBemecTBa

Honnas xummuyeckasi cBs3b.KaTHOHBLUX 00pa3oBaHME U3 aTOMOB B pe3yJibTaTe Ipolecca
OKHCIICHHA. AHUOHBI, UX O0pa3oBaHHE M3 aTOMOB B pE3yJIbTaTe MpOIecca BOCCTAHOBIICHHUS.
HoHHas cBs3b KaK CBA3b MEXJY KaTUOHAMHM U aHHOHAMH 3a CYET 3JIEKTPOCTATHUYECKOro MpPUTH-
xenus. Knaccuukanuss MOHOB: O COCTaBy, 3HAKY 3apsijia, HAJIUYMIO THAPATHOM OOOIOYKH.
Honnble kpuctaimueckue pemerkd. CBoicTBa BELIECTB C MOHHBIM THIIOM KPHCTaNIMYECKOM
pEeLLIeTKH.

KoBanenTHasi xumu4eckas cBsi3b.MexaHu3M oOpa30BaHuUs KOBAJICHTHOH CBsI3U(00-MEHHbII
U JIOHOPHO-aKLENTOPHBIH). DIEKTpOOTpULATENbHOCTh. KoOBaJleHTHbIE NOJSpHAsSUHENONIpHAs
cBsi3u. KpaTHOCTh KOBaJICHTHOM CBS3U. MOJIEKYIISIPHBIE U aTOMHBIE KPU-CTAJUTMYECKHE PEIIETKH.
CBoiicTBa BEMIECTB C MOJICKYJISIPHBIMHA U aTOMHBIMH KPUCTAJUIA-9YECKUMH PEIIeTKaMU.

Metajaaundeckasi cBsi3b.MeTauinyeckas KpHCTaNIMUECKash pelieTka M MeTauInYecKasxu-
MU4ecKas cBsi3b. DuU3nYecKre CBOWCTBA METAIIJIOB.

ArperaTHble COCTOSIHMSI BellleCTB M BOJOPOAHAsl CBSA3b.TBepaoe, KuaKoe u ra3oo0pa3Hoe

cocrosiHus BenlecTB. [lepexos BemecTBa U3 0JJTHOTO arperaTHOro COCTOSIHUS B Apyroe. Bomo-

pOIHAs CBA3b.

Yucrtele BemecTsa U cMecu. [Tonstue o cMecu BenecTB.l' OMOreHHbIE U reTeporeHHblecMe-
cu. CocTaB cMeceil: 0ObeMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBasi A0S MPHMe-
CCH.

Jucnepcubie cucrembl.[lonstre o aucnepcHoi cucreme./lucnepcHast gasa M AUCHEPCUOH-
Has cpena. Knaccuduxauus aucnepcHslx cucteM. [IoHATHE 0 KOJUIOMIHBIX CUCTEMAX.

[TpuroroBneHne cycneH3un kapOoHaTa KaibIUs B Boje. IlomydeHne sMynbCHH MOTOPHOTO
Maca.

Jemoncmpayuu

Mozens KpUCTAIITMUECKON PELIETKH XJIOpUIa HATPHSL.

OO0pa3ipl MUHEPAIOB ¢ MOHHOW KPUCTAJUIMYECKOM pElIeTKOM: KajbliuTa, ranura. Mopaenu

KPUCTANTMYECKUX PELIETOK «CyXOro JbJay» (W Hozaa), anmasa, rpaduta (UM KBapLa).

[TpuGopsI Ha KUIKUX KPUCTAIUIAX.

OO0pa31pl pa3aIMyHbIX AMCIEPCHBIX CUCTEM: SMYJBCHUM, CYCIEH3MM, a’spo3oieil, renei u 30-

nen.

Koarynsanus. Cunepesuc. S dext Tungans.

IlIpogpunvuvie u npoghpeccuonanvho 3nauumovie nemenmol codepicanus. I1oaIpHOCTD CBI3H U
noJisipHocTh MoJiekyibl. Konaencanus. Texkyuects. Bosronka. Kpucrannuzanus. Cyonumanus u
necyonumanus. AHOMaMu (PU3NYECKUX CBOWCTB BOABI. JKuKue KprcTamisl. MUHEpasl U rop-
HBIE TIOPOABI KaK NMPUPOJHBIE CMECH. DMYIBCUH U CYCHEH3HH. 307U (B TOM YHUCIIE a3pO30Jin) U
renu. Koarynsuus. Cunepesuc.

JlabopaTopnasi pabora Ne 1.
O3HaKOMJIEHUE CO CBOWCTBAMU JUCIEPCHBIX CUCTEM.

Tema 1.4. Boga. PacTBopbl. JJIeKTPOJMTHYECKAS TUCCOHAIIUS

Bopa. PacrBopbl. PacrBopenue.Boma  xak  pactBoputens.PacTBOpHMOCTE  Be-
miecTB.HachllieHHbIe, HEHACBIIIEHHBIE, IEPECHIIIEHHBIE PACTBOPBL. 3aBUCHUMOCTbh PAaCTBOPHMO-
CTH T'a30B, )KUKOCTEH U TBEPABIX BEIIECTB OT PA3IMUHBIX (PAKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJMTHYECKAA JAUCCONMANMA. DJIEKTPOIUTEl M HEDJIEKTPOUTHL. DJIEKTPOJUTHUE-



ckasaucconuanus. Mexann3msl AIEKTPOIUTUYECKON TUCCOLMALIAN ISl BEIIECTB C Pa3IUYHBIMU
TUMIAMM XWMHUYECKOW CBSI3U. ['MIpaTUpOBAHHBIE U HETMApPAaTUPOBaHHbIE MOHBI. CTEMEHb JIEK-
TPOJIUTHYECKOH nuccormanuu. CuibHbIe U cladble 3JeKTpoinThl. OCHOBHBIE MOJIOKEHUS TEO-
pHUU AIEKTPOIUTUYECKON nuccouranny. KucioTel, 0CHOBaHUS U COJIM KaK AJIEKTPOJIUTHI.
Jemoncmpayuu

PacTBOpHMOCTB BELIECTB B BOJIE.

Cobupanue ra30B METO/IOM BBITECHEHHs BOABI. PacTBopeHHe B BO/ie CEpHOW KUCIOTHI M CO-

neit ammoHus. OOpa3ibl KPUCTAILIOTUIPATOB.

N3roroiieHNE TUIICOBOM MOBSI3KHU.

HcnpiTanue pacTBOPOB 3JIEKTPOJIUTOB M HEDJIEKTPOJIIMTOB HA MPEIMET AMCCOLMALMM. 3aBU-

CHUMOCTb CTETeHU D3JCKTPOJUTHYECKON ITUCCOLMAIMHM YKCYCHOH KHCIOTHI OT pa3z0aBieHuUs

pacTBopa.

JIBM)KEHHE OKpallICHHBIX MOHOB B JJIEKTPUYECKOM IioJie. lIpuroroBneHue >keCTKOW BOJBI U

YCTpaHEHHE €€ )KeCTKOCTH. IOHUTHI.

OO0pa3iibl MUHEPAJIbHBIX BOJI PA3TUYHOTO HA3HAYCHUSI.
Ilpogunvusvie u npogeccuonansvno 3nauumole Inemenmsl codeprycanus. PactBopenne kaxk ¢hu-
3UKO-XUMHUYECKUii mporecc. TerioBeie 3 dexTsl npu pacTBopeHuu. Kpucramnoruaparsl. Pere-
HHE 33J1a4 Ha MAacCOBYIO JOJII0 PaCTBOPEHHOIrO BemlecTBa. IIpuMeHeHne BOABI B TEXHUYECKHUX
uensix. JKecTkocTh BOABI M cIOCOOBI €€ ycTpaHeHusl. MuHepalbHbIe BOBI.

IIpakTuyeckoe 3ansaTue Ne2.
[IpuroroBneHue pacTBopa 3aJJaHHOM KOHLIEHTPaLUU.

Tema 1.5. Knaccudukauus HeoOpraHm4ecKuXx coeJMHEHUI U UX CBOMCTBA

Kucaorsl u ux cBoiicrBa.KucnoTsl Kak 3JIeKTPOIUTHLUX KiIacCU(UKALUA MO Pa3IMYHBIM MPH-
3HaKaM. XHMMHYECKHE CBOMCTBA KHCIIOT B CBETE€ TEOPHUM DJIEKTPOIUTHUYECKOU HUCCOLUALINU.
OcoOEeHHOCTH B3aMMOJICHCTBHSI KOHLIIEHTPUPOBAHHON CEpHOW M a30THOM KHUCIIOT ¢ METaJIaMHU.
OcHoBHbIE CIOCOOBI MOTYYEHHS KUCIIOTHI.

HcnbiTanne pacTBOPOB KUCIOT MHAMKATOpamMu. B3anmoelcTBre METAIIIOB ¢ KUciaoTaMu. B3a-
MMOJEHCTBHE KUCIIOT C OKCUAAMHU METAJLIOB. B3auMo1eicTBUE KUCIOT C OCHOBAHUSMM.

OcHoBanuss M ux cBoiicTrBa.OCHOBaHMS KakK 3JIEKTPOJIUTHLUX KiaccupuKalusg MO pasz-
JIMYHBIM INpU3HAKaM. XHMMHWUYECKUE CBOMCTBA OCHOBAHUN B CBETE€ TEOPUH DIIEKTPOIUTHYECKOMN
aucconyanuu. PasnoxkeHue HepaCTBOPUMBIX B BoJe OCHOBaHMN. OCHOBHBIE CITOCOOBI MOJTyYe-
HUs OCHOBaHUU.VIcIibITaHNE PACTBOPOB LIEJIOYEN MHANKATOPAMM.

PasnoxeHne HepaCTBOPUMBIX OCHOBAHUM.

Comm um wmx cpoiictBa.Conmu Kak d21eKTpoiauThl.ColM  CpEeHUE,KUCIBIE U OCHOB-
Hble. XMMHYECKHE CBOICTBA COJIel B CBETE TEOPUH HIIEKTPOIUTHUECKON auccorranui. CrnocoOsl
MIOJIyYEHUS COJIEH.

B3aumoneicteue Kucior ¢ consMu.B3zaumozaencTeue menodei ¢ consaMu.B3zanmoneiicteue
coJier ¢ MetauiamMu. B3anmonencTsue coineit Apyr ¢ Apyrom

I'moposnus couneil.

Oxenapt um ux  cBoiicrBa.ConeoOpasyromue M HecosleoOpasylole  OKCH-
161.OcHOBHBIE,aM()OTEpHBIE U KHCIOTHBIE OKCH/IbI. 3aBUCUMOCTh XapaKkTepa OKCHJIA OT CTENEHH
OKHCJIEHUSI 00pa3yIoIero ero MeTauia. XMMUYECKHe CBOMCTBA OKCUIOB. [lomyueHne okcumios.
Jemoncmpayuu

B3auMopeiicTBue a30THOW M KOHLIEHTPUPOBAHHOW CEpPHOM KHCJIOT C MeTaulaMH. ['opeHue

dochopa u pacTBoOpeHHe MPOAYKTa TOPEHUS B BOJIE.

[Toryuenue u coiicTBa amdorepHoro ruapokcuaa. Heodparumeril ruaponns kapOuaa Kab-

1. OOpaTUMBI THIPOIN3 COJIeH pa3IMYHOro THIIA.

Ilpogunvuvie u npogheccuonanvno 3nauumote r3n1emenmol cooeprcanus. llpaBuna pasbdasie-
HUs CEPHOM KHUCIOTHI. MCnosb30BaHuEe CEpHOM KUCIOTHI B IIPOMBILUICHHOCTH. Enkue menouu,
UX HCIIOJIB30BAaHHE B IPOMBINUICHHOCTH. ['anmieHas W HerameHas W3BECTh, UX NPUMEHEHHE B
cTpoutenbeTBe. ['Hrc u anedactp, rUICoOBaHUE.

ITonsitue o pH pactBopa. KucioTtHas, menodHas, HeMTpajibHas cpesia pacTBOPOB.

JlabopaTopHasi paGora Ne 2.



XUMHUYECKUE CBOMCTBA KUCIIOT, OCHOBaHUMU, coneil.l uapoaus coieil pa3aimyHoro TUIIa.
KonTpoubnas pa6ora Ne 1o remam 1.1.-1.5.

Tema 1.6. Xumnuyeckue peakuuu

Knaccupukanusi XxumMudyeckux peakumid.Peakuum coennHeHUS,pa3noKeHus,3aMeleHus1, 00-
MeHa. Katanmurnyeckue peakiun. OOpaTuMpie U HEOOpaTUMbIE peakiuu. [ OMOTeHHBIC U TeTepo-
TCHHBIE PEAKIUU. DK30TCPMUUIECCKUE U SHIO0TePMHUUECKHe peakiuu. TernnoBoi 3hPexT xummae-
CKHX peakuuid. TepMOXUMHUYECKHE YPaBHEHHUS.

Peakmust 3aMenieHUsT MEIM KEJIe30M B paCTBOPE MEIHOTO Kyrnopoca. Peakiuu, uaymme ¢ oopa-
30BaHUEM OCaJIKa, ra3a WU BOJBIL.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakunu.Crenenb okuciaeHus. OKUCIUTENb HBOCCTa-
HOBJICHHE. BOCCTaHOBUTENIb W OKHUCIIEHHWE. MeToa 3JeKTPOHHOro OamaHca i COCTaBIICHUS
YPaBHEHUHN OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIHM.

Ckopoctb xumMuYeckux peakuuii.lloHsiTHE O CKOPOCTM XMMHUYECKHX peaKIuil.3aBUCHU-
MOCTh CKOPOCTH XHMHUYECKUX PEaKIMi OT pa3iMyHbIX (PAKTOPOB: MPUPOJBI pEarupyroliux Be-
IIECTB, UX KOHIEHTpAIMH, TEMIIEpaTyphl, MOBEPXHOCTH COMPUKOCHOBEHUS M HCIIOIb30BAHMS
KaTaJlu3aTOPOB.

3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBUSI COJISTHON KUCIOTHI C META/NIAaMU OT UX MPUPOJIBI.
3aBUCUMOCTh CKOPOCTH B3aUMOJEICTBUSA LIMHKA C COJISTHOM KUCIOTON OT €€ KOHUEHTPALUH.
3aBUCUMOCTh CKOpOCTH B3aumozeiictBus okcuaa menu (1) ¢ cepHoif kucioToir oT TeEM-
nepaTyphl.

OOpaTumMocTh XuMHYeckux peaknuii.OOpatuMbie U HEOOpAaTUMBbIE PEAKIUU. XUMUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIICHHUSI.

Jemoncmpayuu

[Ipumepbl HEOOPATUMBIX peakIuil, UAYIIUX C 00pa30BaHUEM OcCajiKa, ra3a Wil BOJbl. 3aBU-

CUMOCTbh CKOPOCTU PEAaKLUU OT MPUPOJIbl pearupyrolux BemecTs. B3aumoaencTeue pacTBo-

POB CEpPHOM KHCJIOTHI C PACTBOPAMH THOCYJIb(aTa HATPHS PA3IUYHON KOHIICHTPAIMH U TEM-

nepaTypbl. Moaenb KUMSILIEro ciosl.

3aBUCHMOCTh CKOPOCTH XHUMHYECKON pPEaKIMyd OT MPHUCYTCTBHS KaTalu3aTopa Ha MpUMEpe

pa3ioKeHUs: NEPOKCUAA BOJOPOA C TOMOIIBIO JUOKCH/Ia MApPTaHIla U KaTanasbl.

Mopaenb 3nekTponusepa.

Mopenb 31eKTpONU3HON BaHHBI JJI MOJYyYEeHUs allOMUHUA. MOJenb KOJIOHHBI CUHTE3a am-

MHAKa.

Ilpogpunvnvie u npogheccuonanvno 3nauumote 3n1emenmal cooeprcanus. Ilonstue 06 mek-

TpOJIU3€e. DIIEKTPOIU3 PACILIABOB. DJIEKTPOJIHM3 PACTBOPOB. DIIEKTPOIUTUUYECKOE MOTYyUYECHUE

amroMunus. [IpakTudyeckoe mpuMeHeHue iekTpoau3a. ['anpBaHoruiacTuka. ['ampBaHocTerusl.

PaduHrpoBaHue 1IBETHBIX METAIIJIOB.

Karanms. ['oMorenssie u rereporeHssle karanusaTopsl. IIpomoTtopel. Katanutuyeckue siibl.

HNuruburopsr.

[Tpon3BOACTBO aMMUaKa: ChIphe, anmnaparypa, Hay4Hble IPUHIIHITHL.

JlabGoparopuas padora Ne 3.
Peakuun noHHOTO OOMEHA.

Tema 1.7. MeTa1i1bI 1 HEMETAJLIBI

MeTaabl.OcoOEHHOCTH CTPOECHHUSI aTOMOB U KpHUCTaJI0B.DU3MUECKUE CBOMCTBA ME-TaJlIOB.
Krnaccudukanus MeTamioB Mo pa3inyHbIM MIPU3HAKaM. XUMUYECKHUE CBOMCTBA METAIIJIOB. DJIEK-
TPOXHUMHYECKUH PsIJI HAMIPSDKEHUH METauIoOB. MeTauioTepmMust.

OO6mme crnoco6s! noaydeHus MetaioB. [lonarue o meramnypruu. Ilupomerannyprus, Tui-
poMeTauyprus 1 3naeKTpoMeTanyprust. CriiaBbl YepHbIE U LIBETHBIE.

3akanka 1 OTIYCK CTaJH.

O3HakoMJIEHHE CO CTPYKTYpaMu ceporo u Oenoro uyryHa. PacriosHaBanue pyn sxenesa.

Hemerannbl. OcoGeHHOCTH cTpoeHHsl aToMoB.HemeTamnpl—IpocThie BeliecTBa. 3aBHUCHU-



MOCTb CBOWCTB T'aJIOTEHOB OT MX IIOJIO)KEHUS B INepuoandeckoi cucreme. OKUCIUTEIbHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT UX MOJIOXKEHHS B PAAY IJIEKTPO-
OTPULIATEIILHOCTH.

Jemoncmpayuu

Komnekuust MeTanios.

B3aumopeiicTBie MeTaioB ¢ HeMeTaulaMu (>keJe3a, IIMHKa U allOMUHUS C Cepoil, amoMu-

HUS C 10JJOM, CYpbMBI C XJIOPOM, TOPEHUE JKEJI€3a B XIIOPE).

I'openue METAJLJIOB.

AIOMUHOTEPMHS.

Konnexkuust HemeramoB. ['openue HemetamioB (cepsl, docdopa, yris). Beitecnenue menee

AKTUBHBIX I'aJIOTEHOB U3 PaCTBOPOB UX COJIeH 00JIee aKTHBHBIMU raJOr€HAMM.

Mogenb IpOMBINUIEHHOW YCTAHOBKY JUIS IIPOU3BOJCTBA CEPHOM KHUCIIOTHL. Monens neun ais

o0xwura u3BecTHsKAa. KoJuIeKuu mpoayKIMid CHIIMKATHON MPOMBINIICHHOCTH (cTekia, dap-

dopa, pasHCa, IEMEHTa Pa3TMYHBIX MApOK U JIp.).

Ilpogpunvuvie u npogheccuonanvno 3nauumvle Inemenmul cooeprycanus. Kopposus merain-
JIOB: XMMHUYECKAsI U JIEKTPOXUMUYECKAsL. 3aBUCUMOCTh CKOPOCTU KOPPO3UU OT YCIIOBHM OKpY-
xaromen cpenpl. Knaccudukaiuss KOppo3uu METaUIOB MO Pa3iMyHbIM Ipu3Hakam. CrocoObl
3aIIUTHl METAJUIOB OT KOPPO3UHU.

[Ipou3BOACTBO UyTr'yHa U CTaJIH.

[Tonydyenne HemeTaioB (PPaKIIMOHHON MEPETOHKON KUIKOTO BO3AyXa M AJIEKTPOIH3OM pac-
TBOPOB WJIM PACILJIaBOB JIEKTPOJIUTOB.

CuiiukaTHasi IpOMBIIUIEHHOCTh. [IpOM3BOACTBO CEPHON KHCIIOTHI.

HpaxkTnyeckoe 3ansitue Ne 3.
Pemenne skcriepuMeHTANBHBIX 3a/1a4.

IIpakTuyeckoe 3ansitue Ne 4
[Tonydenue, cobupanue u pacro3HaBaHue Ta30B.

CamocrosiTesibHasA padoTa:

1. TloarotoBka pedepara «HaHOTEXHOJIOTHS KaK MPUOPUTETHOE HAMpaBJIEHUE Pa3BUTHS
HayKH M npousBojacTBa B Poccuiickoit denepanum», cooOlieHue «AJUIOTpONuUs MeTa-
70B» (110 BBIOODY).

2. TlonmroroBka coobmenust «Hayunbnii u rpakganckuii noasur J[.Ml.MenaeneeBay», pede-

part «Mcnonp30BaHNe PaJUOAKTUBHBIX U30TONOB B TEXHUYECKHX LIETSX» (IO BEIOOPY).

CocraBiieHHe 3JIEKTPOHHO-TPAPHUECKON CTPYKTYpPhI aTOMOB S-, P-, - 3JIeMEHTOB.

4. TloaroroBka coobuieHus «/lucrnepcHble cucTeMsbl, 00JaCTH UX MPUMEHEHUs», pedepara
«MuHepabl ¥ TOpHBIE IOPOJIbI KaK IPUPOJIHBIE CMECH) (TI0 BEIOODY).

5. ToxroroBka pedepara «XUMHUYECKHE BEIIECTBA KaK CTPOUTENIbHbIE U MOJECIIOYHbIE Ma-
TepHUasbl», H3TOTOBUTH MOJIEITN HEOPTAHUIECKUX COSTUHEHUN (TI0 BBIOODY).

6. IloxroroBka cooOuieHust «lIpumMeHeHne BOABI B TEXHMUYECKHX LEIX», pedepaTa «Pac-

TBOpEHHUE KaK (U3UKO-XUMHYECKUH TIpoiieccy (TIo BBIOOPY).

CocraBiieHHE CXEMBI IUCCOLMALINN KUCIIOT, OCHOBAHUH, COJIEH.

8. TMomroroBka pedepara «OKCHIBI M COJMH KaK CTPOUTEIHHBIE MaTepHAIIbD», COOOIICHHS
«Ucropus runcay (mo BIOOpY).

9. CocraBieHne cXeMbl T€HETHUECKOW CBSI3M MEXIy KJIACCAaMH HEOPTaHHMYECKUX COEIHHE-
HHU.

10. CocraBnenne kpoccBopna mo teme: «Kinaccnpukanuss HEOPraHWIECKUX COCTUHEHHUN |
HX CBOWMCTBa»

11. TloarotroBka coobmennsi «OKUCIUTETFHO-BOCCTAHOBUTENBHBIC PEAKIIMA B TPUPOJEC, B
ObITY», «[IpakTHUECKOE MPUMEHEHHE MEKTPOIN3a», « DIEKTPOIU3 PACTBOPOB U pacIuia-
BOB» (TI0 BEIOODY).

.
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12. TToarotoBka coobmenust «Karanu3. [[OMOT€HHbIE U TeTEpOTeHHBIE KaTaIU3aTOPhI», CO-
CTaBJICHUE CXEMBbI MPOM3BOJCTBA CEPHOM KHUCIOTHI, 3alHCATh YPAaBHEHHUS XUMHUYECKHUX
peakiuii (1o BBIOOPY).

13. CocraBieHnue KpoccBopAa 1o Teme: « XUMHUYECKHE PeaKIun.

14. TToarotoBka coobmieHus «Koppo3ust MeTamioB U CIOCOOBI 3alUTHI OT KOPPO3HUH», pede-
pata «XUMUs METAJUIOB B MOEH MpoQeccuOHaNbHOMN AeITeIbHOCTHY (IO BHIOOPY).

15. IToaroToBka pedepara « XuMusi HEMETAUIOB B MOEH MPOEeCCHOHATBHOMN IEATeTbHOCTH,
COCTaBJICHHE CXEMBI-KOHCIIEKTa, OTPAXKAIOIIUNA CTPOECHHE aTOMOB, OOIlIME CBOWCTBA He-
MeTauioB (MeTauioB) (110 BEIOODY).

Paznen 2. Oprannyeckasi Xumusi

Tema 2.1. OcHOBHbIE IOHSATHS OPTAaHNYECKOM XMMUM U TEOPHsi CTPOEHUS
OPraHMYecKNX COeJUHEeHNH

IIpexmer opranmyeckoii Xxumuu.lIpupoHBIE,UICKYCCTBEHHbIE W CHUHTETUYECKHUE Opra-
HUYecKHe BemecTBa. CpaBHEHHE OPraHUYECKHUX BEILECTB C HEOPraHUYECKUMM.

BanentHOCTh. XMMUYECKOE CTPOEHHUE KaK MOPAIOK COCIUHEHUS aTOMOB B MOJIEKYJIBI IO Ba-
JIEHTHOCTH.

Teopusi crpoennsi opranudeckux coequHeHuii A.M.bytiepoBa.OCHOBHBIC MOJIOKEHUS-
TEOPUU XMUMHUYECKOTO cTpocHHs. V3oMepust 1 u3oMepbl. XuMuUeckne (GOpMyIbl U MOJCIIA MO-
JIEKYJI B OPraHUYECKON XUMUU.

Kaaccuduxkanusa opranuydeckux pemnecTB.Kiaccudukanus BemecTB MO CTPOCHHUIOYTIIE-
POITHOTO CKelieTa W HAIMYHIO (YHKIIHMOHAIBHBIX Tpymm. ['omonorn u romosiorus. Havana Ho-
menknatypsl IUPAC.

Knaccupuxanus peakuuii B OpraHuYecKoi xumuu.Peaknun MPUCOEIUHE-

HUSA(TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPOTAIOTCHUPOBAHMS, TUApaTannu). Peakiuu ot-

HieTieHus (AeTUAPUPOBAHUS, JETUIPOrallOTeHUPOBaHus, Aeruaparanuu). Peakiun 3amerie-

HUsl. Peakuuu nzomepusanuu.
emoncmpayuu

Mopenu MOJIEKyYJI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COCTUHEHUM.

KauectBeHHOE 0OHapykeHHUE yriiepojia, BOJAOPOAA U XJopa B MOJEKYJIaX OPraHMYECKUX CO-

€IMHECHU M.
Ilpogpunvuvie u npogpeccuonanvrno 3nauumoie Inemenmot cooeprycanus. Ilonstue o cydocrpare
U peareHTe. Peakiium OKHCIIEHHS] 1 BOCCTAHOBJIEHUSI OpraHuyecKuX BemlecTB. CpaBHEHHE Kiac-
cupUKaLUU COEAMHEHUH U KiIaccu(UKAlMM PEeaKklUil B HEOPraHUYECKON M OpraHu4yecKol Xu-
MHH.

JlabopaTopnasi paGora Ne 4.
H3roroBnenne Moaenei MOJIEKYJ OpraHMYE€CKUX BEIIECTB.

Tema 2.2. YriieBogopoabl 1 MX NPUPOAHbIE HCTOYHUKH

AJIKaHBI. ATTKaHBL.TOMOJIOTUYECKHIN PSII,U30MEpUsS ¥ HOMEHKJIATypa ajKaHOB.XHMH-YECKHE
CBOMCTBa ajKkaHOB (MeTaHa, 3TaHAa). TOPEHHUE, 3aMEUIECHUE, PAa3JI0XKEHUe, AETUJIPU-POBAHUE.
[IpuMeHeHne aTkaHOB Ha OCHOBE CBOCTB.

AJIKeHbI.DTWIEH,eT0  MOoJIydeHue(IeTuApUPOBaHUEM  3TaHa,JeroluMepu3anueil  mo-
nuaTUIeHa). ['oMonornueckuii psil, ©30Mepusi, HOMEHKJIaTypa aJIkeHOB. XUMHUYECKHUE CBOWCTBA
ATUJICHA: TOPEHUE, KAUeCTBEHHbIE peakinuu (0OeclBeynBaHUE OPOMHON BOJBI U pacTBOpa Mep-
MaHTaHaTa KaJiks), TUpaTaius, mojuMmepusarus. [[pumeHeHune 3TriieHa Ha OCHOBE CBOMCTB.

JAuensl n kayuyyku.lloHaTue o AuMeHaxX Kak YrJIeBOJAOpPOAaxX C JBYMS JABOWHBIMH CBSI3-MH.
ComnpsixkeHHbIe AUEHBI. XUMHUYECKHE CBOWCTBa OyTamueHa-1,3 u m3ompeHa: oOecIiBe-YMBaHUE
OpOMHOM BOJBI M MOJMMEpHU3aIis B Kaydyku. HaTypanbHbIi U CHHTeTHUYECKHE Kaydyku. Pes3u-
Ha.

O3HakoMJICHUE C KOJUICKIINEH KaydyKOB U 00pa3IiaMu U3/IeTTUi U3 PE3UHBI.

AJIKMHBI. ATieTrIeH. XUMUYECKUE CBOWMCTBA alleTUJICHA:TOpeHNE,00eCIIBEeUnBaHNEOPOMHOM



BOJBI, IPUCOEAMHEHUN XJIOPOBOAOpOJa W ruapartanus. lIpuMeHeHue aneTuiieHa Ha OCHOBE

CBOMCTB. MexKi1accoBas M30MEpUsl C AJIKaIMCHAMMU.

Apenbl.benzon. Xumuueckue CBOICTBA OCH30J1a:TOPCHHE, PEAKITUU 3amelenusi(ra-
JoreHupoBaHue, HuTpoBanue). [I[pumenenne 6eH301a HA OCHOBE CBOMCTB.

[IpupoaHble HCTOYHMKH YIJ1eB0OA0PoA0B.I[pupoaHbIii ra3:cocraB,IpuMEHEHNE B Ka-
4YeCcTBE TOIIMBA.

Hedts. Cocta n nepepaborka nedru. [leperonka negtu. HedrenpoaykTsi.

O3HakoMIIEHHE C KOJUIEKIIMEH 00pa3ioB He()TH U IPOJTYKTOB €€ nepepaboTKH.
Jemoncmpayuu

["'openue MeTaHa, STUIIEHA, alleTUIICHA.

OTHoOlIeHHEe MeTaHa, 3TWJICHA, aleTH/IeHa W OEH30Jla K pacTBOpaM IepMaHraHaTa Kaius H
OpOoMHO BOJIE.

[Tonmy4yenue >TuiIeHA peakUuell neruapaTalyy 3TaHOJA, alleTUIeHa — TUAPOIU30M Kapouaa
KaJIbLUA.

PaznoxkeHne kaydyka Ipyd HarpeBaHHM, HCIBITAHUE NPOAYKTOB pA3JIOKEHHS HAa He-
MpeIeIbHOCTb.

Komnexmust o6pasnoB HedTn u Herenpoaykros. Komnekmust «KaMeHHBIN yroyib U MpOIyK-
111 KOKCOXUMUYECKOTO MPOU3BOICTBAY.

Ilpogpunvuvie u npogheccuonanvno 3nauumeie 3Inemenmor cooeprycanus. IlpaBuio
B.B.MapkoBuukoBa. Knaccudukamnus u HazHaueHHe KaydykoB. Kiaccudukamus u HazHaue-
HUE pe3uH. Bynkanuszamus kaydyka.

[Tonydyenue ameTuieHa NHPOJIM30M MeETaHa M KapOMIHBIM crocobom. Peakuus mo-
JuMmepu3aluy BuHwiIxiopuaa. [lonuBuHunxnopusa u ero npuMeHenue. TpuMepusanus ameruie-
Ha B OEH3011.

[TonsiTue 06 skcTpakiuu. BoccranoBneHrne HUTPOOEH30/1a B aHUIUH. ['OMOJIOTHYECKHM sl
apenoB. Tonyon. HutpoBanue Tosryona. Tporui.

OcHOBHBIE HaNpaBJIEHUS MPOMBIIUICHHONW MEepepadOTKH MPUPOIHOTO Tasa.

[TormryTHBIN HEPTIHOIH ra3, ero nepepadoTKa.

[Ipoueccel mpoOMBINIIEHHON NepepaboTKu HEPTH: KPEeKUHT, pudopMuHr. OKTaHOBOE YHUCIIO
OCH3MHOB U LIETAHOBOE YHCJIO AU3EIBHOIO TOIJIUBA.

Kokcoxumnueckoe npou3BOACTBO U €T0 MPOTYKIIHS.

Tema 2.3. Kucsiopoacoaep:xanue OprannyecKue coeAuHeHns

CnupreLIlonydenne »TaHona OpojkKeHHEM TJIOKO3bl M THApaTanuei stuieHa.l mapok-
CHJIbHAs Tpynna Kak (GyHKIMoHanbHas. [IoHsTHE 0 MpenenbHbIX 0IHOATOMHBIX CIUpPTaxX. XUMH-
YecKHe CBOMCTBA 3TaHOJIA: B3aUMOJIEHCTBHE C HATPUEM, 00pa30BaHKE MPOCTHIX U
CIIOKHBIX 3(DUPOB, OKUCIIEHNE B anbJerul. Ilpumenenue staHosa Ha OCHOBE CBOMCTB. AJIKOTO-
JIM3M, €T0 MOCJEACTBUA U1 OpraHU3Ma 4€JI0BeKa U NPEAYIPEKICHUE.

['muueprH kak mpencTaBUTENIb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peaklys Ha MHOIO-
aTOMHBbIE ciupThl. [[puMeHenue riumnepuHa.

PactBopeHue rimiepuHa B Bojie ¥ B3auMoJielicTBre ¢ ruapokcuaom meau (11).

®enou. Pusnueckre U XUMUYeCcKue cBoiicTBa (eHosa.B3anmMHoe BiMsiHIE aTOMOB BMOJIEKYJIE
¢deHona: B3aMMOACHCTBUE C THAPOKCUIOM HATpus U a30THOU kucioToi.Ilpumenenue denomna Ha
OCHOBE CBOWCTB.

Aabaeruablllonatue o0  anpaerngax.AnpAerujaHas  Ipynna Kak — (YHKIMOHAIb-
Hasg.DopmasibIeTu] U €ro CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOIIYIO KUCIIOTY, BOCCTAHOBIICHHE
B COOTBETCTBYIOLUHN cnupT. [loaydeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB.
[Ipumenenue popmanbaerua Ha OCHOBE €ro CBOMCTB.

Kap6onoBble kuciaorbl.IlonstTue o kapO6oHOBBIX KucinoTax.KapOokcuibHas Trpymmakak
¢GbyHKIIMOHATbHAS. [ 'OMOJIOTHYECKH psl TpelebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [1o-
JydeHrne KapOOHOBBIX KHUCIOT OKUCIEHUEM aNbJETHA0B. XUMUYECKHE CBOMCTBA YKCYCHON KHC-
JIOTHI: OOIIME CBOMCTBA C MMHEPAIBbHBIMU KUCIOTAaMHU M peakius srepudukanuu. [Ilpumenenue
YKCYCHOHM KHCJIOTBI HA OCHOBE CBOWCTB. BpICIINE KUpHBIE KUCIOTHI HA IPUMEPE MAIbMUTHHO-
BOU U CTEapUHOBOM.

CBoOIiCTBa YKCYCHOM KHCIJIOTBI, OOIIIHME CO CBOMCTBAMU MUHEPATBHBIX KHCIIOT.

Cao:xnbie 3¢upbl u xupbl.IlonydeHne clnoxHbIX 3QupoB peakiuent srepuduxanun.Ciuox-



HbIE 2(QUpPHI B IpUpOAe, UX 3HaueHue. [IpuMeHeHne cnoXHbIX 3()UPOB HA OCHOBE CBOMCTB.
Kupbr kak cnoxubie 3¢upsl. Knaccudukarus KupoB. XUMHUUYECKHE CBOMCTBA KHUPOB: TH-
JIpOJIU3 U TUIPUPOBAHME KUIKHUX KUPOB. lIpuMeHeHHe )XKUpOB HA OCHOBE CBOMCTB. MbLIa.
Jloka3aTenbCcTBO HEMPEAeIbHOTO XapaKTepa KHUAKOTO KUPa.

YraeBoabl. YTIEBOABLUX Kiaccu(UKAIUA: MOHOCAXapUAbI(TIII0K03a, hPYKTO3a),AUCAXAPHIBI
(caxapo3a) u moJmcaxapuIbl (Kpaxmall U IeUII0II03a).

['moko03a — BEIIECTBO € JBOMCTBEHHOW (YHKIMEH — aibJeruJoCIUpT. XUMHUECKUE CBOIi-
CTBa IJIIOKO3bI: OKHCJIEHHE B TJIOKOHOBYIO KHCIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE
Oposxenue. [IpuMeHeHue TII0KO36l HA OCHOBE CBOKCTB.

3HaueHue yIrieBOJOB B JKMBOM IPUPOJAE U KU3HU ueinoBeka. [IoHATHMEe O peakuusx IMosu-
KOHJICHCALIUU U TUPOJIK3a Ha MPUMEPE B3aUMOIIPEBPAIICHHI: TIII0K03a <> MOJIHCcCaxapH/l.

B3aumopeiicTBue rioko3sl U caxapossl ¢ ruapokcuaoM Meau (11). KauectBennas peakuus Ha
Kpaxmarl.

Jemoncmpayuu
Oxucnenue crupTa B ajabAEru.

KauecTBeHHbIE peakiii HA MHOTOATOMHbBIE CITUPTHI.

PacTBOopuMOCTh (heHONa B BOJE NpU OOBIYHON TemIieparype W HarpeBaHUH. KaduecTBEeHHbIE

peaxkuu Ha (peHoI.

Peakuus cepeOpsiHOTO 3epKalia albJerUI0B U IITFOKO3BbI.

OxucneHue ajabAETUAOB U TIIOKO3bl B KUCIOTY ¢ momouibio runpokcuna menu (I1). Kaue-
CTBEHHas peakuus Ha Kpaxmai. Komiekmus spupHbix macen.

Ilpogpunvuvie u npogheccuonanvno 3nauumoie 3nemenmaol cooepicanus. MeTuinoBblil CiupT U

€ro UCIO0JIb30BaHUE B KAUE€CTBE XMMHUECKOIO ChIpbsi. TOKCHMYHOCTh METaHOJa U MpaBUiia TEXHU-

K1 0€30MacHOCTH MpH padoTe ¢ HUM. DTHICHIVIMKOIb U €ro MpuMeHeHHe. TOKCHUYHOCTh 3TH-

JICHTIIUKOJISI ¥ TIPaBHJIa TEXHUKH O€30TIACHOCTH MPHU pabOTe C HHM.

[Tonydenue ¢eHona U3 MPOAYKTOB KOKCOXMMHUUYECKOTO MPOU3BOACTBA U U3 OeH3zomna. [lonukon-

neHcanus popManbaeruaa ¢ GeHoaoM B heHorohopManbAeTHAHYI0 cMory. Anietanbaerun. [1o-

HATHE O KETOHAaX Ha npumepe aneroHa. [[puMeHeHne aleToHa B TEXHUKE U IPOMBIILIIIEHHOCTH.
MHoroo6pa3ue KapOOHOBBIX KHCJIOT (I[aBEJIEBOM KHUCIOTHI KaK JBYXOCHOBHOM, aKpHUJIOBOM

KHCJIOTHI KaK HenpeaeabHOM, OeH30MHON KUCIIOTHI KaK apOMaTHYECKOi).

[InenkooOpa3yromue wmacia. 3aMeHa >XUPOB B TEXHUKE HEMUINEBBIM ChipbeM. CHHTe-
TUYECKUE MOIOIIUE CPEACTBA.

Mono4Hokucnoe OpoxeHue TiaroKo3bl. Kuciomonounsle mpoaykTel. CHIOCOBaHHE KOPMOB.

HutpoBanue nemntomnossl. [Tupokcuans.

JlaGopaTopHas padora Ne 5.
OpnHOaTOMHBIE U MHOT'OATOMHBIE CIIUPTHI, UX CBOMCTBA.

JlabopaTopnasi pabora Ne 6.
XuMHUUECKUe CBONCTBA KApOOHOBBIX KUCIIOT.

JlabopaTopnasi pabora Ne 7.
XUMHUYECKUE CBOWCTBA YIJIEBOIOB.

Kontpoabunas padora Ne 2no temam 2.1-2.3

Tema 2.4. Azorconep:kanue oprannyeckue coequnenus. [lloaumepnst

AmunslITorstre 06 amuHax. Anudarnyeckue aMUHBLUX KiIaccu(UKaIMs 1 HOMEH-KIaTypa.

AHWIMH Kak opraHudeckoe ocHoBaHue. [lomyueHnue aHunmHa u3 HUTpoOeH3ona. [Ipumenenue
aHWJINHA Ha OCHOBE CBOMCTB.
AMMHOKHCJIOTHI. AMHHOKHCTIOTHI KaK amQoTepHble AUPYHKIIMOHAIBHBIE OPraHUYECKHECOSIH-
HEHUs. XUMHUYECKHUE CBOMCTBA aMHMHOKHUCIIOT: B3aMMOJICHCTBHE C IIEI0YaMHU, KUCIOTaMHA U JPYT
C IpyroM (peakuus MoJMKOHAeHcanuu). [lenTuaHas cBsi3b U nonumnentuabl. [I[puMeHeHne aMu-
HOKHCJIOT Ha OCHOBE CBOMCTB.



Beaxu.llepBuunas, BTOpUYHAs, TPETUYHASL CTPYKTYpPbI O€lIKOB. XUMHUECKUE CBOWCTBAOECIKOB:

TOpeHue, JCHATypalus, TUIPOJU3, I[BETHbIC peakuuu. buonornyeckue GyHKIUM Oe-

KoB.PacTBopeHue GenkoB B BOJE.

ObHnapyxeHnue 0elKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jlenatypanus pacTBopa 0ejKa KypHuHOTO SHIla CIIUPTOM, PACTBOPAMHU COJIEH TSKEIBIX METall-
JIOB ¥ TIPU HarpeBaHUMU.

Ionmumepsl.benku u momucaxapuabl Kak OMOMOJIMMEPHI.

ILnacTmacceel.llonydeHre MOIMMEpPOB  peakiUed NOJHMMEpPU3alUMUd M IOJUKOHJIEHCA-
nuu. TepMoTuIacTUYHbIE B TEPMOPEAKTUBHBIE TTacTMacchl. [IpeacraBuTenu miacTmace.

Bosokna, wux kuaaccupuxkaunms.llonydenue BoJOKOH.OTIAEIbHBIE TMPEICTABUTEIN XH-
MHYECKHUX BOJIOKOH.
Jemoncmpayuu

B3anMopeiicTBHe aMMHaka M aHWJIMHA C COJITHOW KUCIOTOW. Peaknus aHwiamHa ¢ OpOMHOM

BOJIOH.

JlokazaTenbCcTBO HAIMUKS (YHKIIMOHATIBHBIX TPYIIT B PaCTBOPAX aMHUHOKHUCIIOT. PacTBOpeHume

1 OCaXKJeHne OCIIKOB.

L{BeTHBIC peakuu OEIKOB.

['openune nTudbero nepa v mepcTIHON HUTH.
Ilpogpunvuvie u npogheccuonanvho 3Hauumvle 1eMEHmMbl COOEPHCAHUA. AMUHOKATPOHOBAS
kucioTa. KanpoH Kak MmpeacTaBuTeNb MOJIMAMUIHBIX BOJIOKOH. M cronp30BaHue THIpOIU3a Oen-
KOB B MpOMEBIIUIeHHOCTH. [lomuBuHmxnopua, noauterpadropaTiiieH (tedmon). deronodop-
Manpaeruanbie miaactmaccel. Llemnynoun. [IpoMbiniuieHHOE MPOU3BOJICTBO XUMUYECKUX BOJIO-
KOH.

JlaGopaTopHas padora Ne 8.
W3ydeHue cBOMCTB OEIKOB.

HpaxkTnyeckoe 3ansitue Ne 5.
Pemenne skciepuMeHTANBHBIX 33714 HA HACHTU(DUKAIIUIO OPTaHUYECKUX COCTUHEHUI.

IIpakTuyeckoe 3ansaTue Ne 6.
Pacrnio3HaBaHME BOJIOKOH U IJIACTMAcCC.

CamocrositeibHas padora:

1. IloaroroBka cooOuienus «Ku3up u aedareabHocTs A.M.BbytnepoBay, pedepara «Knaccudu-
KalluM COeIMHEHUN U peakiuii B HEOPraHU4eCKO U OPraHUYECKON XUMHUI (TI0 BEIOODY).

2.CocraBieHne CXeMbI KJacCu(UKAIUN OPTaHMYECKIX COSAMHEHUH N XUMHUYECKUX PEaKIIHH.

3.IToaroroBka pedepatoB «CBapoyHOE MPOU3BOJCTBO U POJb XUMHUHU YTIIEBOJAOPOJIOB B HEMY,
«YTIeBOJOPOHOE TOIJIMBO, €r0 BUJIBI M Ha3HaueHHe», cooOuieHns «CHHTeTUYeCKHe Kaydy-
KH: UICTOPHS, MHOTOOOpa3ne M MEePCIeKTUBLD) (IO BHIOODY).

4 TloarotoBka pedepata «VcTopusi OTKpBITUS U pa3pabOTKa Ia30BbIX U HEPTSIHBIX MECTOPOXKIE-
Huit B Poccuiickoit @enepanum, N3roTOBICHUE MOJEIHU MPEeIeTbHBIX U HEMPEISIbHBIX yTiie-
BOJIOPOIOB (110 BEIOOPY).

5.CocraBieHne CXeMbl —KOHCIIEKTa M0 TeMe: «AJTKaHbI».

6.Penrenne 3aa4 Ha HaXOXIEHUE MOJIEKYJISIPHOM (POPMYITHI BElecTBa.

7.IloaroroBka coobmenus «CioxHbie dPUPHl U UX 3HAYCHHE B MPHUPOAE, OBITY U TPOU3BOJ-
cTBe», pedepara «SIOBUTOCTh METaHOJIA, ITAHONA, UX T'YOUTENBbHOE JeWCTBUE HA OPTaHU3M
4esoBekay (1o BIOOPY).

8.IToarotoBka cooOIeHus «3aMeHa KUPOB B TEXHUKE HETHIIEBBIM ChIpbeM», pedepara « XuMus
B IMOBCETHEBHOMN KMU3HU. MOIOIINE U YUCTSIINE CPECTBAY (TI0 BEIOOPY).

9.CocraBieHne cXeMbl — KOHCIIEKTa M0 TeMe: «AJTbIACTUIB».

10.Pemenue 11enovku NpeBpanieHnidi OpraHnyeCcKuX BEIIeCTB.



11.TTonGopka Marepuana, CO3JTaHHE MPOEKTa W TMOATOTOBKA MpoekTa mo Teme: «llomumeps,
MoJroToBKa coodmeHuii «[IpeBpanienne O6enkoB B opraHu3me», «lIpuMeHeHHEe aMHHOKHUC-
JIOT», U3TOTOBJICHHE MOJIEIIH ITOJUMEPOB (10 BBEIOODY).

12.CocraBnenue kiaccuuKauu BOJOKOH | IJIACTMACC.

13.Pemenue 3a1a4 o TeMe: «A30TcoiepKaliue opranndeckue coequaenus. [lommmepsn



Tembl pedepaToB U COOOIIEHMI:

1.
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17.
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19.

20.
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22.
23.

24,
25.

26.
27.
28.
29.

0.
1.
. «OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU B IPUPOAE, B OBITY.
13.
14.
15.
16.

«HaHOTEXHOJIOTHS KaK IPUOPUTETHOE HAIPABICHUE Pa3BUTUSA HAYKH M IIPOU3BOJ-
ctBa B Pocculickoit denepanum».

«AJUIOTPONUS METAIIIIOBY.

«Hayunslil u rpaxxnanckuil noasur J.M1.Menneneesay.

«Hcnonp30Banye paliOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX).
«JlucnepcHble cuctemMsl, 00JIaCTU UX IPUMEHEHUSD.

«MuHepaibl 1 TOpHBIE IOPOJBI KaK IPUPOJHBIE CMECH».

«XMMHUYECKHE BEIIECTBA KaK CTPOUTEINIBHBIC U IIOJICIIOYHbIE MATEPUAIIBI».
«IIpumeHeHne BOAbI B TEXHUYECKUX LIETISAX).

«PacTBOpeHHe Kak (HPU3UKO-XUMUYECKUH TPOLIECCH.

«OKCHIBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPUATIBI».

«Mcropus runcay.

«IIpakTHyecKoe NPUMEHEHUE IEKTPOIU3A).

«DJIEKTPOJIN3 PaCTBOPOB U PACILIABOBY.

«Kartanu3s. ' OMOreHHbIE U T€TEpOreHHbIE KaTAIM3aTOPbI».

«Koppo3ust MeTajIoB U CIIOCOObI 3aIUThI OT KOPPOZUM.

«XHMHS METAJJIOB B MOE TPO(hEeCCUOHATIBHOM 1€ TEIIbHOCTH.

«XUMUS HEMETAJUIOB B MOell IpohecCHOHaIbHON AEITEIbHOCTH.

«Ku3nb u nesrenbHocth A.M.ByTieposay.

«Knaccudukauuu coeHeHU U peakuuil B HEOPraHWYECKOH M OpraHUYecKOn XH-
MUI.

«CBapo4yHO€e IPOM3BOJCTBO U POJIb XUMUH YIIIEBOAOPOJOB B HEM.
«YTI€eBOAOPOIHOE TOILUIMBO, €r0 BUJIBI U HA3HAYEHUEY.

«CHHTeTHYEeCKHE KaydyKU: UCTOPUs, MHOT0OOpa3ue 1 NepCreKTUBBI».

«Hcropus OTKpbITHS U pa3pabOTKa ra3oBbIX M HE(TAHBIX MeCTOpoxaeHui B Poc-
curickou Denepauunm».

«CnoxxHble 2QUPBI U UX 3HAYEHUE B IPUPOJIE, OBITY U IPOU3BOICTBEY.

«S1IOBUTOCTh METaHOJIA, ITAHOJIA, UX T'yOUTEIbHOE NeHCTBHE Ha OPraHU3M YelloBe-
Kay.

«3amMeHa JKUPOB B TEXHUKE HETMILEBBIM CHIPbEM).

«X¥UMHUS B TOBCEJHEBHON KU3HU. MOIOIINE U CHHTETUYECKHUE CPEACTBAY.
«IIpeBpaiieHue GEIKOB B OpraHU3MeE».

«IIpruMeHeHrnEe aMUHOKHUCIIOT.

TeMbl HHAUBUAYATbHBIX MPOEKTOB:
1. XumMHst 1 COBpEeMEHHBIN OBIT YenoBeKa.

03N L KW

. Xumus B Moel mpodeccuu.

. B Mupe kucnor.

. Bona — BemiecTBo npuBbIYHOE U HEOOBIYHOE.

. Aspozonu. Bpen u nomns3a.

. [loBapeHHas coib — MUHEpaJl HEOOBIYHBIN BaKHOCTH.
. Aspotepanus.

. ButamuHsb1 1 310pOBbE YelIOBEKa.

9. benku — 0CHOBa XKU3HHU.

10. I[TonmumepHbIe TOKPBITHS NOCYAbL. Bpen u nmoas3a.

11. MypaBbpuHas KUCIIOTa: 3HAKOMasi U1 HE3HAKOMas.

12. I.11. MenneneeB. Bknaa B HayKy.

13. A\M. bytnepos. Bknan B HayKy.

14. UcTtopusi OTKpBITUS Ta30BBIX U HE(PTSIHBIX MECTOPOXKJIEHUN B AcTpaxaHCKoW o0ia-

CTH.



4. XapakTepucTHKa OCHOBHBIX BUAOB Y4eOHOI 1esiITeJJbHOCTH 00y4aro-

IUXCH

Copep:xanue o0y4eHHs

XapaKTepHCTHKA OCHOBHBIX BU/IOB JIeATEIbHOCTH 00y4aroIuXcs
(Ha ypoBHe yueOHBIX JAeiicTBHIl)

Baxueiinme XxuMudeckue Imo-
HATUS

VYMeHue naBaTh ONPENENICHUE U ONEpUPOBATH CIIEAYIO-
IIMMH XUMHYECKHMU MOHSATHSIMU:BEIECTBO, X UMUYECKHH
AIIEMEHT,aTOM, MOJIEKYJIa, OTHOCHTEJIbHbIE aTOMHAas M
MOJIEKYJISIpHAsT MaccChl, UOH, aJJIOTPOIHS, U30TOIBI, XH-
MHYCCKad CBA3b, OJCKTPOOTPHUIATCIBHOCTb, BAJICHT-
HOCTb, CTENICHb OKHCIICHHS, MOJIb, MOJISIpHAsI Macca, Mo-
JSIPHBINA 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIE-
KYJSIPHOTO M HEMOJICKYJSIPHOTO CTPOCHUS, PAaCTBOPEI,
AIIEKTPOJIUT U HEITEKTPOIHUT DIIEKTPOIUTHYECKAs JHC-
COIMAIUsl, OKHCIUTENIb U BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTAHOBJICHUE, TEIJIOBOH 3((eKT peakunu, CKOPOCTh
XMMHUYECKON PpEeaKInu, KaTali3, XMMHUYECKOe paBHOBE-
CHe, YIJIEPOAHBIM CKeleT, (YHKIHMOHAJIbHAS TpYIIa,
U30MepUsi, TOMOJIOTHUS

OCHOBHBIE3aKOHBIXUMUAH

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHHUS MACChl BEUIECTB
M TIOCTOSTHCTBA COCTaBa BEIIECTB.

YcraHOBKa NMPUYMHHO-CIIEICTBEHHOM CBSI3U MEXAY CO-
JIEpKAHUEM HITUX 3aKOHOB M HANMCAHHEM XUMUUYECKUX
dbopMyI U ypaBHEHHI.

VYcTaHOBKa 3BOJIIOIIMOHHON CYIIHOCTH MEHJIENIEEBCKON U
COBPEMEHHOW (QOPMYITUPOBOK MEPHOIMYSCKOTO 3aKOHA
JI.M.MeHpeneeBa.

OObsicHeHHEe (DU3MUECKOrO CMBICIAa CHUMBOJHUKH IE€PHO-
JIAYECKONTAOTHIIBI XHUMUYECKHUX 3JIEMEHTOB
J.M.MenneneeBa (HOMEpOB 3JI€eMEHTA, IEPHOJA, TPYIIIIbI)
M YCTAaHOBKAa NPUYUHHO-CJIEJACTBEHHOMCBS3M MEXIY
CTPOEHHMEM aToMa W 3aKOHOMEPHOCTSIMH HW3MEHEHU-
SICBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB B
MEePUOJAaXH TPYIIax.

XapakTepucTuKa SJIEMEHTOB MallbIX U OONBIIUX MEePUO-
JIOB M0 UXMNOJoKeHuto B Ilepmoamueckoin cucreme
JI.1.MeHnneneeBa

OCHOBHBIE TEOPUH XUMHUH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XHMMHUYECKHUX BEIESCTB
OT CTPOEHUSI aTOMOB OOPAa3YIOIIUX UX XUMUYECKUX dJie-
MEHTOB. XapaKTepUCTUKA Ba)XHEUIINX TUIIOB XHMHYe-
CKHX CBSI3€M U OTHOCUTEIBbHOCTH 3TOM TUIIOJIOTHUH.
OOBsICHEHHE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CO-
CTaBa U CTPOCHUS KPUCTATUIMYECKUX PELIETOK.
@opMyJIUPOBKAa OCHOBHBIX MOJOKEHUU TEOPUU DJIIEK-
TPOJUTUYECKON AUCCOLUMALIMN U XapaKTEPUCTUKA B CBE-
T€ ATON TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPTraHU-
YEeCKUX COCOUHEHMI.

DopMyJIUPOBKAa OCHOBHBIX MOJIOKEHUI TEOPUH XUMHUYE-
CKOI'0 CTPOEHHSI OPTaHUYECKUX COECAUHEHUM U XapakTe-
pUCTHKA B CBETE ATOW TEOPUHU CBOMCTB OCHOBHBIX KJIac-
COB OPTaHUYECKUX COCTMHEHUN




BaxHeline BelecTsa U Marte-
pHUabI

XapakTepUCTUKa COCTaBa, CTPOCHUs, CBOMCTB, IOIy4Ye-
HUS ¥ TIpUMeHeHus BaxHedmmx metamioB (1A u Il A
TpyII, aJIOMHHHSA, JKelie3a, a B €CTECTBEHHOHAyYHOM
npodusie ¥ HeKOTOPBIX 0-3JIEMEHTOB)H UX COCAUHECHUH.
XapakTepuCcTUKa COCTaBa, CTPOCHUS, CBOWCTB, MOJyYe-
HUS U TIpuMeHeHus BakHewmmx HemertamwioB (VI A,
VIIA, VIA rpynmn, a takxeasora u pocdopa, yriaeponaa u
KpEMHUS, BOJIOPO/Ia) U UX COCTUHEHUIA.

XapakTepuCcTUKa COCTaBa, CTPOCHUS, CBOWCTB, MOJydYe-
HUS U IPUMEHEHHSI BXKHEUIITNX KJIACCOB YIIIEBOJIOPOIOB
(anKkaHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKWHOB, apCHOB) U
ux HanboJsiee 3HAUMMBIXB HAPOJIHOXO3SMCTBEHHOM IUIaHE
IIPEACTABUTENCH.

AHaJOrM4Has XapaKTepUCTHKa BAXKHEHIIMX MpPeICTaBH-
TEJNEHAPYTrUX KIACCOB OPTaHUYECKHX COCITUHEHHUU: Me-
TaHOJIa U ATAHOJIA,CIOXKHBIX A(PUPOB, KUPOB, MbLI, aJb-
nerufioB (opManbaeruoB HMameTanbaeTuaa), KETOHOB
(auzeToHa), KapOOHOBBIX KUCIOT (YKCYCHOU KUCIIOTBI, AJIs
€CTECTBEHHO-HAYYHOTO TpPOQMIsL TpPEACTaBUTENEH Ipy-
I'HX KJIaCCOB KHUCIIOT), MOHOCAXapua0B (TJIIOKO3bI), JHca-
Xapua0B (caxapo3sl), MojaucaxapuoB (Kpaxmaia u 1e-
JII0JI03bl1), aHWJIMHA, AMHUHOKHCIIOT, OEJIKOB, UCKYCCTBEH-
HBIX ¥ CHHTETHYECKUX BOJIOKOH, Kay9yKOB, IJIACTMACC

XUMHYECKHUHN SI3BIK U CUMBOJIMKA

Hcnonp3oBanue B y4eOHOM W mMpodecCHOHANbHON nes-
TEJIIbHOCTUXUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3BaHue wH3yuyeHHBIX BEUIECTB [0 TPUBUAIBHOM WU
MEXKJIYHapOAHON HOMEHKJIATYPE M OTPa)XKEHHUE COCTaBa
ATUX COETUHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYII.
OTpakeHHe XUMHUYECKHUX IPOIIECCOB C MOMOIIBIO YpaB-
HEHUI XUMUYECKUX PEaKLi

XHUMUYECKUE PEAKIINU

OObsicHEHHE CYIIHOCTH XMMHUYecKuX mporneccos. Kiac-
CUPUKAIMSIXUMHUECKUX PEAKLUUH 10 pa3iuyHbIM IpH-
3HAKaM: YHCIy ¥ COCTAaBYIPOAYKTOB M PEareHToB, TEIJIO-
BoMY 3(dexTy, HarpaBieHHI0, (pa3e,HAINIUIO KaTaau3a-
TOpa, U3MEHEHHIO CTEINEeHEeil OKHCIECHUS 3JIEMEHTOB, 00-
pas3yIoLINX BEIIecTBa.

VYcTaHOBKa MPU3HAKOB OOIIETO U PA3IMYHOTO B THIIOJO-
MU pEeaKkIMHUIl HEOPraHW4eCKO M OpraHuYecKol Xu-
MUH.

Knaccugunukanus BeiecTs M MPOLECCOB C TOUKH 3pe-
HISIOKUCIIeHNA-BoccTaHOBIeHNs. CocTaBieHne ypaBHe-
HUI peakiuiic MTOMOIIBI0 METO0/1a SJEKTPOHHOTO OasiaHca.
OOBbsicHEHHE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peak-
UM U TIOJ0XKEHUSI XUMUUECKOTO0 PaBHOBECHS OT pa3iiny-
HBIX ()aKTOPOB

XUMHYECKUN IKCIIEPUMEHT

BeinonHeHne XMMHYECKOT0 IKCIIEPUMEHTA B TIOJIHOM CO-
OTBETCTBUHUC MTpaBHJIaMU OE30MaCHOCTH.

Habnronenue, pukcanus u onvcaHue pe3yabTaToB Mpo-
BEJICHHOTOYKCIIEPUMEHTA

Xumudeckas HHpopMarus

ITpoBeneHne caMOCTOATEIBHOTO TOMCKA XUMHUYECKOU
MH(OpPMaLIMUC UCTIOIb30BAaHUEM PA3IMYHbBIX HCTOUYHUKOB
(HayYyHO-TIONYJIIPHBIXU3/JAaHUN, KOMITBIOTEPHBIX 0a3
JIaHHBIX, pecypcoB HTepHETA).

Vcnionp30BaHne KOMIBIOTEPHBIX TEXHOJIOTUH JUIst 0Opa-




OOTKHUM Iepeauu XuMHUYECKO HH(POpMALIUU U ee TIpe/i-
CTaBJICHUS B PA3IUUHBIX (hOpMax

Pacuersl mo xumuyeckumpopmy-
JlaMU YpaBHEHUSIM

VYcTaHOBKa 3aBUCUMOCTH MEKIY Ka4eCTBEHHOM M KOJIH-
YECTBEHHONCTOPOHAMU XUMHYECKUX OOBEKTOB U NPOILIEC-
COB.

Pemienue pacueTHbIX 3a/1a4 [0 XUMHUECKUM (opMysaM U
YPaBHEHHSM

[IpopunsHoe wu  mpodeccuo-
HAJIBHO 3HAYMMOECOCPIKAHNE

OObsicHEHHE XUMHUYECKHX SIBJICHUN, MPOUCXOISIINX B
IIPUPO/IE,0bITY U Ha IIPOU3BOJICTBE.

OmnpeneneHre BO3MOXHOCTEH MPOTEKAHUS XUMHYECKHX
MPEBPAIICHUI B PA3TUYHBIX YCIOBHUSX.

CobmrofeHne mpaBuil KOJIOTUYECKH TPAaMOTHOTO IOBE-
JICHUS B OKpY’Karollel cpee.

OreHKa BIMSHUS XUMHYECKOTO 3arpsi3HEHUSI OKPYXKaro-
e cpeaplHa OpPraHu3M 4YeloBeKa U JIPYTrue >KUBBIE Op-
TaHHU3MBI.

Cobumoienue mpaBuil 0e30macHoro oOpailieHus ¢ ropro-
YUMU U TOKCHYHBIMH BEIIECTBAMHU, JIAOOPATOPHBIM 000-
pPYyJIOBaHHEM.

[TonroroBka pacTBOPOB 33JaHHON KOHLIEHTPALIUU B OBITY
U Ha MPOU3BOJICTBE.

Kputnueckas oneHka ITOCTOBEPHOCTH XMMHUYECKOW WH-
dbopMaruu,nocTynaomen u3 pa3sHbIX HICTOYHUKOB




5. Y4eOHO-MeTOAMYECKOE H MATEPHATBHO - TEXHHYECKoe o0ecneyeHue

NporpaMMbl y4eOHOH TUCHUINIMHBI « XUMHUSD)

5.1 TpeﬁoBaHHﬂ K MUHHUMAJIBHOMY MAaTCPHAJIIBHO-TEXHUYCCKOMY o0ecrnevyeHuIo
Peanmaunﬂ ImporpamMmbl JUCHUILIMHBI OCYIICCTBIACTCA B KaOMHETEe XUMHH U

OUOIOTUU.

O6opynoBanre yaeOHOTO KaOMHETa XUMUHU M OUOJIOTHH:

® [I0CaJIOYHBIC MECTA MO KOJIMYECTBY 00 yJarOITUXC;
e pabodee MECTO IPETo/IaBaTells;

ayIMTOpHAs JOCKa: MapKepHasi, MEJIOBas;

CTEH/IBI;

IUIaKaThl,

METOANYECKOE 00€eCIIeueHIE TUCIIATIINHEL

TexHuveckue cpeacTBa 00y4eHHUs: XMMHUCCKUE PEAKTUBBI U MOCY/a JJIsl TPOBEACHHUS

naboparopusix padort, 1aboparopun «Mupopmaruka» u «MHpopmaTika 1 HHPOPMAITUOHHBIC
TEXHOJIOTUH B IPO(eCCHOHATBHOM eI TebHOCTI

5.2 UndopmanuonHoe odecnedeHue 00ydeHusl
Ilepevyennb PeKOMeH1yeMbIX yueOHBbIX U31aHUH, HNurepHer-

pecypcoB,10NOJTHUTEIBLHOM JIUTEPATypPhI

gkrwdE

Jlist 00y4arommxcs:

Tynukun E.W. Xumust B 2 u. Yacte 1. O61mias u Heopranuyeckas XUMUsl: y4eOHUK JUIst
CIIO — 2-e u3a., uctp. u ngon. — M.: U3parensctBo KOpaiit, 2017.

Tynukun E.W. Xumus B 2 4. Yacte 2. Oprannueckass xumusi: yaueonuk st CI10O — 2-
e u3., ucnp. u gom. — M.: Uznarensctso FOpaiit, 2017.

s nmpenoxaBaresisi:

®enepanpublil 3aKk0H OT 29.11.2012 Ne 273-d3 «O6 obpazoanuu B Poccuiickoitdenpa-
uum». [Ipuka3 MunucrepcrBa obpasoBanus u Hayku P® or 17.05.2012 Ne 413 «O6
YTBEpXKIEHUH (PeepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIApTa CPETHETO
(mosHOTO) 00IIIEr0 00pa30BAHUS Y.

. IIpuxa3z MunucrepcrBa obpazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu

n3menenuil B Ilpukas MunucrepctBa oOpa3oBanust U Hayku P® ot 17.05.2012 Ne 413
“O0 yrBepxkaeHUU (eaepabHOTO TOCYIapCTBEHHOTO O0pa30BaTEIbLHOTO CTaHAapTa
CpeaHero (MOJHOTo) 001Iero o0pa3oBaHus ».

. [Incemo JlemaprameHnTa rocy/1apCTBEHHOM MOJUTHKU B c(hepe MOArOTOBKH pabovunx Ka-

poB u 11O Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomennanuu no opra-
HU3AIUU TIOJYUYCHHsI CpeHEro oOIero oOpa3oBaHUs B Mpeaesiax OCBOCHHs 00pa3oBa-
TEJIbHBIX MPOTpPaMM CpelHero mnpodeccuoHaabHOro o0pa3oBaHUs Ha 0a3e OCHOBHOIO
ob1iero oOpa3oBaHus ¢ y4eToM TpeOoBaHUH (eepaabHbIX TOCY1apCTBEHHBIX 00pa30oBa-
TEJIbHBIX CTaHJAPTOB M MOJIy4aeMoi MpoecCHn UIIH CIEeNUaNIbHOCTU CpeHero npodec-
CHOHAJILHOTO 00pa30BaHUS.

HNuTepHer-pecypcsl:

www.pvg.mK.ru (onmumnuana «I[lokopu BopoObeBbI TOPBI»).
www.hemi.wallst.ru (O6pa3zoBarenbHbIi CalT 1151 IIKOJIBHUKOB).
www.alhimikov.net (O6pa3oBarenbHbIi CaiT A5 IIKOJIBHUKOB).
www.chem.msu.su (DsekTpoHHas OMOINOTEKA IO XMUMHUH ).

www.enauki.ru (nHTepHeT-u3naHue 1st yuuteneid «EcTecTBEeHHbIC HAYKNY).



www.1september.ru (meToauueckas rasera «IlepBoe CEHTIOPSI»).

www.hvsh.ru (kypHam «XUMHS B LITKOJIE).

WWW.hij.ru (kypHam « XuMHs 1 KU3HBY).

www.chemistry-chemists.com  (oeKTpOHHBIM  KypHAl  «XUMHKA H  XHMHS»)

©ooNo®

5.3. PexoMeHIalUM 110 peaju3alMi JUCHUILUIMHBI I8 MHBAJIMI0B M JIMI C OrPAHMYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

5.3.1. Haiu4ume cOOTBETCTBYIOIIMX YCJIOBHUI pean3auuu JUCHHIIUHBI

Jns 0Oy4aronuxcsiu3 Yucia MHBAINUAOB U JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10pO-
Bbs HA OCHOBAaHMM NMUCHMEHHOTO 3asBJICHHUSA OOYYaroOIIErocs NUCHHUILTNHA (TpodeccHoHaNbHbIHI
MOJIYJIb) pea3yeTcs ¢ y4eTOM OCOOCHHOCTEH NMCUXO(PU3NIECKOTO Pa3BUTHUS, WHANBUAYATbHBIX
BO3MOXKHOCTEH U COCTOSIHUSA 3/I0POBbs (Aajiee - MHANBUIYAIbHBIX 0COOEHHOCTE); oOecreunBaeT-
csl COONIONICHHE CIICAYIOIUX OOMMX TpeOOBAaHMM: MCIIONB30BAHUE CIEIHMANBHBIX TEXHUYECKHX
CpeAcTB 00yUeHUs KOJUIEKTUBHOTO U WHAWBUIYAIBHOTO MOJI30BAHUS, TPEIOCTABICHUE YCIIYT ac-
CHCTEHTa (ITOMOIIHHMKA), OKA3bIBAIOIIEr0 TaKOMY OOYdYaromeMycsi HEOOXOANMYIO TEXHHUYECKYIO
MIOMOIIb, 00ECIIEYEeHUE JIOCTYIA B 3[JaHUS W TIOMEIEHUs, I/Ie IPOXOIUT Y4eOHBII mpoiecc, pas-
merenune Ha noprane OCII Heo6X0UMBIX MaTepHAJIOB JUIsl TEOPETUUECKON NOArOTOBKH, JUIs Jia-
00paTOpHBIX PabOT, MAaTEPHAJOB JUIsI CAMONPOBEPKH 3HAHWN (KOMIIETEHIMH) M TOATOTOBKU K
KOHTPOJIIO 3HAHUHU O pa3JiesiaM TUCIUIUIMHBI (TIPOECCHOHATBHOTO MOAYIIS),  JIpyTrHe YCIIOBHS,
0€3 KOTOPHIX HEBO3MOXKHO HJIU 3aTPYIHEHO 00ydeHHE 10 AUCHHUILTHHE (TPOPECCHOHATHLHOMY MO-
TyJII0).
5.3.2.00ecneyenue cod101eHUsI 00LIUX TPedGOBaAHMIT

[1pu peanu3anuu JUCHUILIHHBEL (IPO(ECCHOHATBHOTO MOIYJIsI) Ha OCHOBAaHUH IHMCHMEHHO-
ro 3asBICHUS OOydJaromierocst odecreynBaeTcsi COOMIOCHHUE CICIYIOINUX OOIMX TpeOOBaHUIA:
NPOBEJICHUE 3aHATHU JUIs CTYJCHTOB-UHBAJIHMJIOB M JIHI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3J10-
POBBSI B OJTHOW ayJUTOPUU COBMECTHO C IPYTMMHU OOyYarOIIMMUCS, HE UMEIOIIMMHU OTPaHUYCH-
HBIX BO3MOXKHOCTEH 3/10pOBbS, €CJIM 3TO HE CO3/1aeT TPYAHOCTEN /I 00YyUaromuXcsl; IPUCYTCTBHE
B ayJJUTOPUU ACCUCTEHTA (ACCHCTEHTOB), OKa3bIBAIOLIETO(UX) 00yJaromuMcs HEOOXOUMYIO TeX-
HUYECKYIO TOMOIIb C YYETOM MX MHIMBHYaJIbHBIX OCOOCHHOCTEH Ha OCHOBAHWU MUCHMEHHOTO
3asBJICHHSI; TIOJIb30BaHNE HEOOXOAMMBIMH OOYJarOIIUMCS TEXHUYECKUMHU CPEICTBAMU C yUETOM
UX UH/IMBUIYAIBHBIX 0COOEHHOCTEM.

5.3.3./loBeieHue uH(OpMAIUM 10 CBeleHUs] 00YYAIOIIUXCH C OTPAHUYEHHBIMHU BO3MOKHO-
CTSIMHU 310POBbS

Bce nokanbubie HopMmatuBHbIe akThl OCII « BKMPIIK» nmo Bompocam peanu3anuu JIUCLH-
InH (MpodecCHOHATBHBIX MOAYJIEH) TOBOASTCS A0 CBEIECHUS 00yUYaIOMMUXCS ¢ OTPAaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbsI B IOCTYITHOM ISl HUX (pOpMeE.

5.3.4. Peanu3anus yBeJMYeHHs MPOJOLKMTEIHLHOCTH MPOXO0:KIeHHS NMPOMEKYTOUYHOM aTTe-
CTAIUM 10 OTHOIIEHUIO K YCTAHOBJIEHHOI MPOI0/LKUTEIHLHOCTH /IJIsl 00y4arolerocsi ¢ orpa-
HUYEHHBIMH BO3MOKHOCTSMU 3/10POBbSI

HpO}IOJ’DKI/ITeJ'II)HOCTI) HpOXO)K,Z[eHI/If{ HpOMe)KYTOqHOﬁ arTeCTalluu 10 OTHOLICHUIO K yCTa-
HOBJICHHOU MPOJIODKUTENFHOCTH YBETMYUBACTCS MO0 MUCEMEHHOMY 3asBICHUIO O0YYaromIerocs ¢
OFpaHI/I'-IeHHI)IMI/I BO3MOXHOCTSIMHA SHOpOBLSI; HpOHOJ’DKI/ITeJ'II)HOCTI) OK3aMCHa, HpOBO)II/IMOFO B
nuchMeHHOU popme yBenmuuBaeTcs He MeHee yeM Ha 0,5 yaca; mpoJA0KUTENHHOCTh TOATOTOBKU
00ydJaromerocs K OTBETY Ha 9K3aMEHe, MPOBOJIMMOM B YCTHOU (hopme, — He MeHee ueM Ha (0,5 ua-
ca; MPOAOKUTEIHFHOCTh OTBETa OOYYAroIIerocsl MPU YCTHOM OTBETE YBEIHUYMBAETCS He Ooee
yeM Ha (0,5 gaca.


http://www.hij.ru/
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