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PABOYAS ITPOI'PAMMA
y4eOHOU JUCIIMILTUHBI

0b.11 Xumus

OCHOBHO# Mpo(heCCHOHANTBHON 00pa30BaTEeIbHOM MPOTrPaMMbl MTOATOTOBKH KBATU(PHUIIUPOBAH-
HBIX pabounX, CIYXKAIUX 10 TPOPECCUU CpeHEro MPOoPECCHOHATHFHOT0 00pa30BaHU

35.01.21 OneneBoA-MeXaHU3ATOP

c. JloBozepo, Mypmanckoit obimactu
2021
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Pa6ouas nporpamma yuebnoit aucummuimasl O/1b.11 Xumus mis npodeccun cpeaHero
npodeccruoHabHOTO 00pa3oBanus TexHmdeckoro npodmist 35.01.21 OeHeBOa-MeXaHH3ATOP.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiiero 0opa3oBaHus,
NPEIBSBISAEMBIX K CTPYKTYpE, COJEPKaHHUIO U Pe3ysbTaTaM OCBOCHHS Y4eOHON IUCIUIITUHBI
«XuMU», B COOTBETCTBUM ¢ PexoMeHIanusMu 1O OpraHu3aluy MOJIy4YeHHUs CpelHero oOIIero
o0pa3oBaHus B IIpeJiesiax OCBOEHUsI 00pa30BaTEIbHBIX IPOrPaMM CPEAHEro NPOPeCcCHOHAIBHOTO
o0Opa3oBaHusl Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUS C y4eTOM TpeOoBaHUI (enepanbHbIX
rocy/lapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB U Mody4yaeMol npodeccuu (nucbmo /enapra-
MEHTa TOCY/IapCTBEHHOM! MOJUTHKH B chepe MoAroToBku padbounx kaapos u 1O MunoOpHay-
ku Poccun ot 17.03.2015 Ne 06-259).

PaGouas mporpamma y4eOHOI AMCUMILIUHBI «XUMUS» pa3paboTaHa Ha OCHOBE
®denepanbpHOTO TOCcyaapcTBeHHOTO cTapaapTa (nainee @I'OC) cpeqnero obmero oopa3zoBaHus 1O
TUCIUILINHE «XUMUS», a TAaKXKe MPUMEPHOI MporpaMMbl 00111e00pa3oBaTeNIbHON yueOHOU auc-
UTUTAHBL «XUMES» 11 TPOQEeCCHOHATBHBIX 00pa30BaTEIbHBIX OpraHu3aluii. PekoMeH10BaHO
®denepanbHBIM TOCYIapPCTBEHHBIM aBTOHOMHBIM yupexaeHuem «DeaepanbHblii HHCTUTYT pa3BU-
tust oopazoBanus» (OPI'AY «DOUPOy») ana peanuzanuu OCHOBHOU IMpodeccroHalbHOM 00pa3o-
BatesibHOU mporpammsl CI1O Ha 6a3e ocHOBHOro 00111ero 00pa3oBaHus C MOJIYYEHHUEM CPEIHEro
obuiero oopazoBanus. [Iporokosn Ne 3 ot 21 utons 2015 r. PeructpaiiioHHbIH HOMEP peLiCH3UU
385 ot 23 uronst 2015 r. PTAY «DUPO»

Opranu3zanus-pa3padoTyuk:

«CeBepHbIil HAIIMOHAJIBHBIA KOJUIE/DK» ((uiinan rocyaapcTBEHHOTO aBTOHOMHOTO IPO-
(heccroHaTbHOTO 00pa30BaTENBLHOTO yupexkaeHuss MypMmaHckoit obnactu «OJeHEeropcKuil rop-
HOTIPOMBIIIICHHBIH KOJIIEK))

CocTaBuTEIb:
Yanosa M.U., npenogasarens

OTBeTCTBeHHBIN:
Cosetkuna C.B., HauanpHHK OT/IeNa 1Mo y4eOHoil paboTte

PACCMOTPEHO:

Ha 3acegannu [IMK ¢dunmnana
[IpoTokon

ot «01» cents0pst 2021 1. Ne 1



COJEPKAHUE

. IIACIIOPT PABOYEN IIPOTPAMMBI YVUEBHOU JUCLIH-
[IJTMHBI
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YUYEBHOM JUCLIUTLINHBI
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1. IACIOPT PABOYEN ITPOI'PAMMbBI YUYEGHOM JUCITATIJIMHBI «XUMMUSI»

1.1. Ob6aacTs NpuMeHeHHus padoyeil MPoOrpaMmMbl

[Iporpamma o01e06pa3oBaTeIbHON YU€OHON AUCITUIUTHHBI « XUMUSD TPEeIHA3HAYCHA IS U3Y-
YCHHUS UCTOPUH B MPO(HECCUOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3aAIUSIX, PEAIU3YIOIIUX 00pa3oBa-
TEJILHYIO IPOrPaMMy CPEIHEro 00IIero o0pa3oBaHus B Mpe/iesiax OCBOCHHUsI OCHOBHOM podeccro-
HaJIbHOW 00pa3oBaTesbHOM mporpamMmsl 1o npogdeccusim CIIO.

[Mporpamma y4eOHOM AMCIUILIMHBI OPUEHTUPOBAHA HA peann3aluio (eaepaibHOro rocyaap-
CTBEHHOT'0 0OpasoBatenbHOro cTanaapra (ganee — ®I'OC) cpennero (MoaHOT0) 00IIETO 0Opa30BaHUs
10 XMMHUU Ha 0a30BOM YpOBHE B Mpe/IesiaX OCHOBHON 00pa30BaTeIbHON MPOTrPaMMbI HAYaIBHOTO MPO-
(heccuoHaNBLHOT0 00pa30BaHUs C YI€TOM MPOQUIIS MTOTYy4aeMoro npohecCuoHaILHOTO 00pa30BaHus.

1.2. MecTo y4eOHOM TUCHUILINHBI B CTPYKTYpPe OCHOBHOI npodeccnoHaIbHOI 00pa3oBa-
TeJIbHOM MPOrpaMMbl. y4deOHas TUCIUIUIMHA «XUMU» OTHOCUTCS K 0011€00pa30BaTeIbHOMY LIUK-

ay.

1.3. Ilesu 1 3a1a4u y4eOHOI IUCUMIIIMHBI, TPe0OBAHMS K pe3yJIbTATaM 0CBOCHHS Y4eo-
HO¥M TUCUMIINHBI

ConepxaHue porpaMMbl «XUMHUS» HAIIPABIEHO Ha JTOCTH)KEHUE CIIETYIOINX HeJIeH:

* (hopMupoBaHue y 00y4JaroIMXCsl yMEHUS OLIEHUBATh 3HAUUMOCTh XUMHUYECKOTO 3HAHUS JUISI
Ka)KI0T0 YEJIOBEKa,

* (hopMupoBaHue y 00ydaroIuXxcsl LEJIOCTHOTO MPEACTaBIECHUS O MUPE U POJIM XUMUU B CO37a-
HUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTUHBI MUPa; YMEHUS OOBSCHITH OOBEKTHI M IPOIIECCHI
OKpY>Karolleu NeHCTBUTEIBLHOCTHU: IPUPOAHOM, COLIMATBLHOMN, KYIbTYPHOUM, TEXHUYECKOUW CpeIbl, —
UCIOJIB3YS JJISl TOIO0 XMMHUECKHUE 3HAHUS;

* pa3BuTHE y 00y4aromUXcsl yMEHUH pa3ianydaTh (PakTsl U OLIEHKH, CPAaBHUBATH OLIEHOYHBIE BbI-
BOJIbl, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C OINPENEICHHON CUCTEMOM IIEHHO-
cTel, popMyIupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

* npuoOpeTeHne 00yJaroIUMUCS OIbITa Pa3HOOOPA3HON AESITENILHOCTH, IIO3HAHUS U CaMOTIO-
3HAHUS; KITIOUEBBIX HaBBIKOB, UMEIOIUX YHUBEPCAJIbHOE 3HAUCHHE JJIs1 PA3JIMUHBIX BUJIOB JESTEIbHO-
CTH (HaBBIKOB PEIICHHs TPOOJIeM, IPHHATHUS PEIICHUH, TONCKA, aHai3a 1 00padoTKK HH(pOpMaIum,
KOMMYHHKAaTHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYJHUYECTBA, O€30I1aCHOr0 OOpaIlleHus C Be-
IIECTBAMH B ITOBCEIHEBHON KU3HU).

OcBoeHue cofepkanus y4eOHOU JUCITUTUTMHBI « XUMUs», 00ECIIEUNBAET TOCTIKEHHE 00yda-
IOIIUMHUCS CJIEIYIOIINX PE3YIbTaTOB:

* IUYHOCMHBIX:

— YyBCTBO TOPAOCTU U YBAXKEHUS K UCTOPUU U IOCTUKEHUSM OT€YECTBEHHON XUMHYECKOM
HayK{; XUMUYECKH TPAMOTHOE TTOBEICHNE B TPO(PECCHOHATBHON IEATETLHOCTH U B OBITY IpH 00pa-
UIEHUU C XMMUYECKMMU BEILIECTBAMH, MaTepUajaMy U MPOLIECCAMU;

— FOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHus U MOBBIIMICHHS KBaTM(DHUKAIIMK B N30paHHON TIPO-
(heccHoHaNBHOM NeSTEIBHOCTH U 0O BEKTUBHOE OCO3HAHUE POJIM XUMHUECKUX KOMIIETCHIIUH B 3TOM;

— YMEHHE HCII0JIb30BaTh JOCTUKEHHS COBPEMEHHON XMMHUYECKON HAYKH U XUMUYECKUX TeX-
HOJIOTUH JJIs TOBBILICHUS] COOCTBEHHOT'O MHTEIICKTYaIbHOTO Pa3BUTHS B BEIOpaHHOI mpodeccuo-
HaJIbHOM JIeATEIbHOCTH;

* Memanpeomemnuix:

— KCII0JIb30BaHUE PA3IMYHBIX BUJ0B [T0O3HABATEIBHOM IE€ITEILHOCTH U OCHOBHBIX MHTEJUIEKTY-
aJBHBIX OTepaluil (MIOCTAaHOBKY 3a7a4u, OPMYIUPOBAHUS THIIOTE3, aHAIIN3A U CHHTE3a, CPABHEHUS,
0000111eHus, CUCTEMaTU3alluH, BbISBIICHUS] IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, IOUCKA aHaJIoroB, (op-
MYJIMPOBAHHUS BBIBOJIOB) JIJIsl PEIICHUS TOCTABICHHON 3a/1a4d, TPUMEHEHNE OCHOBHBIX METOJIOB T10-
3HaHUA (HAOIIOICHUS, HAYYHOTO SKCIIEPUMEHTA) JUIsl U3YUYEeHHsI PAa3IMYHBIX CTOPOH XUMUYECKUX 00b-
€KTOB H MPOIIECCOB, C KOTOPHIMH BO3ZHHKAET HEOOXOAMMOCTh CTATKUBATHCS B TPO(HECCHOHATLHOM

chepe;



— HCIOJIb30BaHUE PA3IMYHBIX HICTOYHHUKOB JUISI MOTYYEeHUS XUMUUECKONH HHPOpMalluu, yMme-
HUE OIICHUTH €€ JOCTOBEPHOCTD ISl JOCTHKECHUS XOPOIINX PE3yIbTaTOB B MPOPECCHOHANBHOM cepe;

* NPeOMEemHbIX:

— c(hopMHEpOBaHHOCTH TIPEICTABICHUN O MECTE XMMHUU B COBPEMEHHOUW HaydYHOW KapTHHE MU-
pa; TOHUMaHUE POJIM XUMHH B (POpMHPOBaAHUH KPYTro30opa U (PyHKIIMOHATEHOM IPaMOTHOCTH YeJIOBEeKa
JUISL pELIEHUS IPAKTUYECKUX 33]1a4;

— BJIaJICHHE OCHOBOMOJIAralolUMUA XUMUYECKUMHU MTOHATUAMU, TEOPUSAMHU, 3aKOHAMH U 3aKO-
HOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

— BIIaJICHHE OCHOBHBIMHM METO/IaMH HAyYHOTO MO3HAHUS, UCTIOJIb3yEeMbIMH B XUMUU: HAOIIO-
JCHUEM, OITCAHUEM, U3MEPCHHUEM, YKCIIEPUMEHTOM; YMEHUE 00pabaThIBaTh, OOBSICHATEH PE3YIIBTATHI
MIPOBEJICHHBIX OIBITOB U JIeJIaTh BHIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTH MIPUMEHSITh METO/IbI ITO3HAHUS
[PY PELICHUH MPAKTUYECKUX 3a/1a4;

— c(hopMHPOBAaHHOCTH YMEHUS JaBaTh KOJUYECTBEHHBIE OLEHKU U MPOU3BOJAUTH PACUETHI IO
XUMHYECKHM (DOpMYITaM U ypaBHEHUSIM;

— BIIaJICHHUE MPaBUJIaAMU TEXHUKH 0€30MaCHOCTHU MPU UCTIOIB30BAHUU XUMUYECKUX BEILIECTB;

— c(hopMHPOBAHHOCTH COOCTBEHHOM MO3UIIMH 10 OTHOIICHUIO K XUMHYECKONH MH(POPMAIINH,
MOJIy4a€MOM U3 pa3HbIX UCTOYHHUKOB.



2. CTPYKTYPA Y COJIEP)KAHUE YUEBHOM JUCIUILINHBI

2.1. O0béM yueOHOI TUCHUNIUHBI U BHIbI y4e0HOI padoThI

[pu peanuzanuu copepkanusi 0011e00pa3oBaTENIbHON YUeOHOH AUCIUTITUHBI « XUMHSD B TIpe-

nenax ocBoenus OITOIT CITO Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHus C MOITYYEHHUEM CPedHEero oo-
miero oOpazoBanus no crnenuagbHocTu CIIO TexHuueckoro npoduis ydyeOHas Harpyska oOydaronmx-

Cs COCTaBJIACT:

Bun yueoHoi padorTsl

O0BEM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka 171
O0s3aTesIbHAs1 Ay IUTOPHAsI y4eOHasi Harpy3Ka 114
B TOM YHCJIE:
JIEKIHMI, YPOKOB 76
71a00paTOPHbIE U NPAKTUYECKHUE 3aHATHS 38
BueayanTopHasi camocTosiTeibHas padoTa 00yJaromuxcs 57

IIpomeskyTouHas arrectauusi B popMe IK3aMeHa

2.2. Y4eOHBIN TeMATHYECKU MJIaH

Bup yueOHoit padoThI
AynutopHble 3ansitus. Conep:kanue o0y4eHust
BBenenue
1. O6mas 1 Heoprann4yeckasi XMMus
1.1. OcHOBHBIE MOHATHUS U 3aKOHBI XUMUHU

1.2. Ilepuoanueckuii 3axoH u [leproandeckast cucTeMa XMMUYECKUX JI€MEH-
toB [I.. MenzeneeBa u CTpO€HHUE aToMa
1.3. Ctpoenue BemecTBa

1.4. Bona. PactBopbl. DieKTpoauTHdecKast TUCCOLHALINS

1.5. Knaccugukanus HEOpraHn4eCKUxX COeIMHEHUH U UX CBOMCTBA
1.6. XumMudeckue peakiuu

1.7. MeTaynsl 1 HEMeTalIbl

2. Oprannyeckasi XuMms

2.1. OcHOBHBIC TIOHATHS OPTAHUYECKOW XUMUU U TEOPHsI CTPOCHUS OpraHu4e-
CKHX COCTMHECHUH
2.2. YTIIeBOAOPOIbI U UX MPUPOJAHBIE HCTOUHUKH

2.3. Kucnopoaconepskaliye opraHMuecKue COeJUHEHNs
2.4. Azotconeprkamue opranndeckue coennHeHus. [lommmepst

HTroro

BueaynuTopHasi camocTosiTeJibHAs padora
[TonroroBka BEICTYIUICHHI TIO 33/IaHHBIM TeMaM, JOKIIAI0B, pedepaToB, IcCe,
WHIWBHUIYAIBHOTO MPOEKTA C UCIIOIh30BAaHHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHI
U 1p.
IIpome:xyTounasi arrecranusi B gopme 3k3amena (2 cemectp)
Bcero

Kos-Bo yacos

70

10

12
14
12
42

12

10

12
114

57

171



2.2 TemaTu4eckuii IVIaH U coepKaAHHUE Y4eOHOM U CHUIIMHBI «XHUMHUD)

HanmenoBanue Coaepxanue yueOHOI JMCOHUILIMHBI, JIA00PATOPHbIE U NPAKTHYECKHE pa- K-Bo
OcHoBHBIE BH/bI 1eSITeIbHOCTH
pa3aesioB U TeM 00ThI, caMOCTOsAITe/IbHASL padoTa 00y4aommuXxcst 4acoB
Benenune (2 1) 1-2. HayuHble MeTO/IbI MO3HAHUS BEUIECTB U XUMHUECKUX SIBICHMIA. Pob aKc- 2
NepUMEHTAa U TEOPUH B XUMHUH. MoIeTUpOBaHNE XUMUYECKUX MPOLIECCOB. 3HA-
yeHue xumuu npu ocsoeHnu npodeccuii CI10 u cnennansHocreit CITO texHu-
4yecKoro nmpodusst mpodecCHoHATBHOT0 00pa3oBaHuUs
1. O6mast u Heop- | 3-4. OcHOBHBbIE NOHATHS XUMHH. BemecTtBo. Atom. Monekyna. XuMHUIecKui 2 YMeHHe 1aBaTh ONpPEACIICHUE U ONIEPUPO-
raHnvYecKasi Xu- aneMmeHT. Ayorponus. IIpocTsie u cinokHble BelecTBa. KauecTBeHHbIN U KO- BaTh CJIEIYIOIINMU XUMHUUECKUMHU MTOHSTH-
must (70 1) JIMYECTBEHHBIM COCTAB BEILIECTB. XMMHUECKHE 3HAKU U (popmynbl. OTHOCH- SIMH: BEILIECTBO, XMMUYECKUN AJIEMEHT,
1. 1 OcHoBHBIC o~ | TE/TPHbIC ATOMHAs X MOJIEKYIAPHAS MACCHL. Konnuectso BemecTsa aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE ATOMHAs
HSITHS ¥ 3aKOHEL Y MOJIEKYJIIpHAsi MacChl, MOH, AJIJIOTPOIINS,
XM (6 ) MOIIb, H30TOIIBL, MOJIAPHAs Macca.
Hcnonb3oBaHue B yueOHOH J1€ATEIbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
Onpenenenre BO3MOKHOCTEN TPOTEKAHUS
XMMHUYECKHX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSIX.
5-6. OcHoOBHBbIE 3aKOHbI XUMHMHU. CTeXHOMETpHUs. 3aKOH COXPAHEHUS MaCChl 2 YMeHue 1aBath ONpeesIeHue U ONEPUpo-
BELIECTB. 3aKOH IMOCTOSIHCTBA COCTABa BELIECTB MOJIEKYISIPHON CTPYKTYpHI. 3a- BaTh CJIEIYIOIUMU XUMHUYECKUMHU MOHSTH-
KOH ABOTajipo U CIEACTBUS U3 HETO. SIMH: OTHOCUTEJIbHAsA MOJIEKYJISIpHAs Macca,
MOJIb, MOJISIpHAsl Macca, MOJIIPHBIN 00BEM
ra3oo0pa3HbIX BELIECTB, BAJICHTHOCTb.
DopMyIMpoBaHUE 3aKOHOB COXPaHEHUS
MaccChl BELLIECTB U IOCTOSHCTBA COCTaBa
BEILECTB. Y CTAaHOBKA IPUYUHHO-
CJIEJICTBEHHOMU CBSA3U MEXKIY COJIEpKaHUEM
9THX 3aKOHOB M HAIIUCAHUEM XHUMHYECKUX
¢dbopmMyn U ypaBHEHHUH.
7-8. PacuéTHble 3a1a41 HA HAXOXKEHUE OTHOCUTEIIBHON MOJIEKYISPHON MacChl, 2 YMeHue naBath ONpeaesICHUE U ONIEPUPO-

OIpeaACICHUC MacCOBOM JOJIN XUMHNYCCKHX 3JICMCHTOB B CJIIO’KHOM BCIICCTBE

BaTh CIEAYIOIIMMHU XUMHUYECKUMU MTOHATU-
SIMU: OTHOCUTEJIbHAS MOJIEKYJISIPHAs Macca,
MaccoBast 10J1s.

Pemienue pacu€THbIX 3a1a4 110 XUMUYe-




CKUM (pOpMYJIaM U YpaBHEHUSIM

Jemoncmpayuu

MOIIeJII/I ATOMOB XUMHYCCKHX 5JICMCHTOB.

Mogenu MoKy IPOCTHIX U CIOKHBIX BelecTB (mapocTep:kHeBble u CTroapta— bpurneba).

KoJsutekiust mpocThIX U CIIOKHBIX BEHIECTB.
HexkoTopsie BelecTBa KOMMYECTBOM | MOJIb.
Mogenb MOTsIpHOTO 00BEMa Ta30B.
Annorponus pocdopa, KHCIOpoa, OJI0Ba.

CamocrosTeIbHas
padora:

1-3. Ucnonw3oBanue MuTepHeT-ceTn 1 MHTEpHET-yueOHMKa, TeKyIIas padoTa ¢
JCKITMOHHBIM MaTEPHAJIOM.

Pemienne TUMOBBIX 3a7a4: a) COCTABICHUE XUMHUECKUX (POPMYIT IO BaJIEHTHO-
cTH; 0) onpeaesieHre OTHOCUTEIPHOW U MOJICKYJIIPHON MaccChl; B) ONpe/eIcHIe
KJIacca ¥ Ha3BaHUs HEOPraHUYECKUX COCTUHEHUH 1Mo popmyne

TemaTuka coodenuii, 10k;1a10B, pedepaToB, My IbTUMETHITHBIX MPe3eH-
TalUii: aniomponusie Moouguxayuu y2nepooa (aimas, epagum), Kuciopooa
(Kuciopoo, 030m), onoea (cepoe u benoe 01080). [lonamue o xumuueckou mex-
HOJO2UU, OUOMEXHONI02UU U HAHOMEXHONOSUU.

«AJIOTPOIHUS. METAIITIOBY,

«AJIOTPOIUS HEMETAIIIOBY,

«buorexHosorus u reHHas uHxenepus — rexuosniorun XXI| Bexay,
«HaHOTeXHOIOTUS KaK MPUOPUTETHOE HAMPABJICHUE PA3BUTHS HAYKH U TIPOU3-
BoJicTBa B Poccuiickoil deneparum»

IIpoBeneHne caMmoCTOSITEILHOIO MOUCKA
XUMHUYECKON MHPOPMAIUH C UCIIOJIb30Ba-
HUCM PA3JIMYHBIX UCTOYHUKOB U €€ IMPCI-
CTaBJICHHE B pa3HbIX (popmax. PemeHue
pacuéTHBIX 3a]]a4 0 XUMUYECKUM (HopMy-
JaM U ypaBHEHUSIM

1.2. Ilepuoauye-
ckwmii 3akoH u Ile-
puoanyecKas cu-
CTeMa XUMUYECKHX
aneMmeHToB /..
MenneneeBa u

9-10. Ilepuoauueckuii 3axon I.1. MenaeneeBa. Otkpritue /.M. Mennenee-
BbIM [lepuonnueckoro 3akoHa. [lepuonnueckwnii 3akoH B hopmynuposke .M.
Menpeneesa.

[lepronuueckas Tabinia XUMAYECKHUX JIEMEHTOB — IpaUIecKoe 0ToOOpake-
HUE TIEPUOIUYECKOT0 3aKoHa. CTPYKTypa MEePUOIUIECKON TaOIUIIBI: IEPUOIBI
(manple 1 60JbIIKE), TPYNBI (TJIaBHAS U TOOOYHAs)

MenneneeBckas popmynuposka [lepuonu-
4eCKOIo 3aKOHa




cTpoeHue aroma (8

4)

11-12. Ctpoenue atoma u Ilepunoanyeckuii 3axkon .. MenneneeBa. Atom
— CIIO’KHast yacTula. Spo (IpOTOHBI U HEUTPOHBI) U ANIEKTPOHHASI 000JI0UKA
N3oTonbl. CTpoeHHE 3IEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB MaJIbIX NEPH-
OJIOB.

YMeHue naBaTh ONpeaesICHUE U ONIEPUPO-
BaTh CIAEAYIOIIMMH XUMHUYECKUMU MTOHATHU-
SIMH: H30TOIIEI, aTOM, XHMHYCSCKHIA dJIe-
MECHT.

YcTraHoBKa 3BOIIOLMOHHONW CYITHOCTH
MEH/IEJIEEBCKOM U COBPEMEHHOM (hopMmy-
mupoBokK [lepunoanueckoro 3akona /. U.
MenpeneeBa. O0bsicHeHUE PUZNUECKOTO
CMBbIC)Ia cMMBOJIUKH [lepuoandeckoit Tabd-
JIMIIBI XUMHUYECKHX 31eMeHToB /1. 1. MeH-
nerneeBa (HOMEPOB dJIEMEHTa, TIEPHUO/IA,
IPYIIbI) U YCTAHOBKA IPUYHMHHO-
CJICJICTBEHHOU CBA3U MEXIY CTPOCHUEM

13-14. OcoGeHHOCTH CTPOCHHUSI DTEKTPOHHBIX 000JI0UEK ATOMOB 3JIEMEHTOB 2

aToOMa U 3aKOHOMEPHOCTSMH U3MECHCHHS
OOJBIINX TIEPUOIOB (TIEPEXOTHBIX 37IeMeHTOB). [loHsATHE 00 OpOUTANIX. S-, p- U .

CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMU
d-opOuTanu. DIeKTpOHHbBIE KOHPUTYpAIIUH ATOMOB XUMHUUYECKHX 3JIEMEHTOB.

BEIIECTB B MEPUOJIaX U IPYIINAX.
Cospemennas GpopmynupoBka [leproandeckoro 3akoHa. 3Hauenue [lepuonu-

o XapakTepucTUKa JIEMEHTOB MaJIbIX U
yeckoro 3akoHa u [lepuoanueckoit cucteMbl XuMU4eckux snemMenToB J[. 1.
. OOJIBIINX MTEPUOJIOB TIO UX MOJIOKCHHIO B

MemnzperneeBa 11 pa3BUTUS HAYKHA U TIOHUMAHUS XUMUYECKOW KapTHHBI MUPa o

[Tepuoanueckoii cucreme . 1. Menaene-

eBa
15-16. Jla6opaTopHas padora Ne 1 2

MOI[GJ'II/IPOBaHI/Ie IMOCTPOCHUA HepHOHquCKOfI T36J'II/IHBI XHUMHUYCCKHUX 3JICMCH-
TOB

Hemoncmpayuu Paznuunsie popmel [leproanueckoit cuctemsl xumudeckux 3iaemeHToB Jl. . Menneneesa.

Junamuueckue Ta0auibl 1yt MoaenupoBanus [lepronnieckoit cucteMbl. DIEKTpU3alus Tel U UX B3aUMOJIEHCTBHE
CamocTositeabHas | 4-7. Vcnonb3oBanue MuTepHer-cety u HTepHeT-yueOHuUKa, TeKyIas pabora ¢ 4 IIpoBeneHne caMoCTOSTENBHOTO ITIOUCKA
pabora: JIEKIIMOHHBIM MaTEPHUAJIOM. XUMHUYECKON MHPOPMAIUH C UCII0JIb30Ba-

Hanmucanue 371eKTpOHHBIX U 3JIEKTPOHHO-Tpadudeckux GopMysa aToMOB XUMU-
YECKUX DJIEMEHTOB.

TemaTuka coo0meHuii, 10KJ1a/10B, pe)epaToB, My JIbTHMEIUIHBIX NPE3€CH-
TauMii: paduoakmuernocms. Hcnonv3osanue paouoaxmusHuix u30monoe 6
mexHu4eckux yeaax. Penmeenoeckoe usnyuenue u e2o uUCno1b306anue 6 mexHu-
ke u meouyune. Mooenuposanue kax memoo npocHO3UPOBAHUS. CUMYAYUU HA
npou3o00cmee.

HUCM PA3JIMYHBIX UCTOYHUKOB U €€ IIPCI-
CTaBJICHHE B Pa3HBIX opMax.




«Xuznb u gesrenpHocTh [. V1. MenneneeBa,

«[lepuonnyeckoMy 3akoHy Oyayliee He IPO3UT pa3pyLIEHUEM. . .»,
«Cunre3 114-ro anemMenTa — TpuyMQp pocCUMCKUX (HU3MKOB-IEPIIUKOBY,
«HM30TONBI BOTOpOIAY,

«Hcnonb30BaHNEe paiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEISIX),
«PEHTreHOBCKOE M3JIyUYEHHUE U €r0 UCII0JIb30BAHNUE B TEXHUKE U MEIUIIMHE»

1.3. Ctpoenue Be-
miectBa (10 )

17-18. Monnasi xumu4eckasi cBsi3b. KaTuonsl, ux o0pa3oBaHue U3 aTOMOB B
pe3ynbTaTe mporecca OKUCIeHUsS. AHHOHBI, X 00pa3oBaHKE U3 aTOMOB B pe-
3yJbTaTe Mpolecca BoccTaHoBIeHHs. MlOHHAast CBS3b Kak CBsI3b MEXKIY KaTHO-
HaMH 1 aHHOHAMH 32 CUET JIEKTPOCTATHYECKOTo MpuTshkeHus. Kiaccuduka-
1Sl HIOHOB: 110 COCTaBY, 3HAKY 3apsi/ia, HATMYUIO THAPATHON 06010uku. MoH-
HbI€ KpUCTAJIIMUECKUe perieTku. CBONCTBA BELECTB ¢ HOHHBIM TUIIOM KpH-
CTaJUIMYECKOU PELICTKU.

YMeHue 1aBath ONpeaesieHue U ONepUpo-
BaThb CJ'IG)IYIOHH/IMI/I XUMHNUYCCKUMU ITOHATHU -
SIMH: HOH, XHMHYECKas CBA3b, BEIIECTBA
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHHUS.

OOBsCHEHHE 3aBUCUMOCTH CBOMCTB Be-
LIECTB OT UX COCTaBa U CTPOEHUS KPUCTAJI-
JIMYECKUX PEIICTOK.

19-20. KoBaJjieHTHasi XuMH4ecKasi ¢Bsi3b. MexaHn3m oOpa30BaHMs KOBAJICHT-
HOW CBsI3U (OOMEHHBIN ¥ IOHOPHO-aKIIENITOPHBIN). DIEKTPOOTPHUIIATEITLHOCTb.
KoBaseHTHble noisipHas U HEMOJSpHAsL CBA3U. MONEKYISIpHbIE U AaTOMHBIE
KpHUCTaUTHIecKne penieTku. CBOMCTBA BENMIECTB ¢ MOJICKYIISIPHBIMU M ATOMHBI-
MU KPUCTAJUTMYECKUMHU PEIICTKAMHU.

MeTrajiinyeckas cBsi3b. MeTauimueckas KpUCTaUIMYECKas peleTka U MeTall-
Iu4deckas XuMudeckas cBsizb. GU3nvecKue CBOWCTBA METAIIOB.

Vmenue JAaBaThb OIIPCACICHUC U OIICPUPO-
BaTh CJICAYIOINNMMU XUMHWYCCKUMU ITOHATHU -
AMU XUMHUUYCCKaAs CBA3b, SJICKTPOOTpULIA-
TCJIBHOCTD, BEIICCTBA MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUA.

OOBsICHEHHE 3aBUCUMOCTH CBOMCTB Be-
IIEeCTB OT UX COCTaBa U CTPOCHUA KPpUCTAJI-
JIMYCCKHUX PCHICTOK.

XapaKTepI/ICTI/IKa Ba)XHEHIITNX THUIIOB XU-
MHYECKHUX CBS3€H M OTHOCHUTEILHOCTH 3TOM
THUITIOJIOT'HH.

21-22. ArperaTHble COCTOSIHHSI BellleCTB M BOAOPOAHAs CBs3b. TBEpIOE,
JKUJKOE W Ta3000pa3HOe COCTOsHMS BemiecTB. [lepexon BemecTBa M3 OJHOTO
arperaTHOro COCTOSIHUS B ipyroe. BogopoaHas cBsi3b.

Yuctele BemecTBa M cMecH. [lonaTre o cMecu BeniecTB. I'OMOreHHEIC U T'eTe-
porenubie cMecu. CocTaB cMeceil: 00bEMHASI 1 MAcCOBas 10JIM KOMIIOHEHTOB
CMECH, MacCOBast JI0JII IPUMECEH.

YMeHue 1aBath ONpeaesieHue U ONepUpo-
BaTh CICAYIOIIMMH XUMHUUYECKUMU TTOHSITH-
SIMU: XUMHYECKasl CBSI3b, 00bEMHAS U Mac-
COBasl JOJIH.

XapaKkTepUCTUKA BaXHEHIINX TUIIOB XU-
MHUYECKHUX CBSI3€H M OTHOCHUTEILHOCTH 3TOM
TUIIOJIOT M.

23. KontpoabHast padora Ne 1 « Buabl XUMHYeCKOI CBA3M»

24. TucnepcHbie cuctembl. [lorstre o nucnepcHoit cucreme. JucnepcHas da-

YMeHue 1aBath ONpeesIeHue U ONEPUpo-
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3a U qucnepcuonHas cpena. Knaccuduxanus nucnepcHbsix cuctem. [lonstue o BaTh CJIEIYIOIUMU XUMHUYECKUMHU MOHSTH-
KOJUTOMIHBIX CUCTEMAaxX SIMH: UOH, PACTBOPBL, JJIIEKTPOIIUT U HE-
AJEKTPOJIUT
25-26. JlabopaTopublie padoTsl Ne 2-3 2 BrinonHeHre XUMUYECKOT0 SKCIIEPUMEHTA
[IpuroroBneHue cycreH3nu KapOoHaTa KalblUs B BOJIE. B MTOJIHOM COOTBETCTBUU C TpaBUiIaMu 0e3-
[Tomyuenue 3MynbCHM MOTOPHOT'O MacJa. ornacHocT. Habmonenue, pukcanus u
O3HaKOMJIEHHE CO CBOMCTBAMM JUCIIEPCHBIX CUCTEM OIMCAaHUE PE3YyIbTATOB IPOBEJECHHOTO
SKCIIEPUMEHTA.
emoncmpayuu Moenp KpUCTaUIMYECKOW PEIIETKU XJIOPUAA HATPUS.
O0pa31pl MUHEPAJIOB ¢ MOHHOW KPUCTANTMUECKOM PEeIIEeTKON: KaJIbLIUTA, TaIUTa.
Monenu KpUCTaUIMYECKUX PEIIETOK «CYyXOTO Jibaay (Win Hoja), anmasa, rpaduTa (MId KBapia).
[TpuGopb! HA )KUIKUX KPUCTAIUIAX.
OO6pa3ibl pa3IMYHbBIX TUCIIEPCHBIX CUCTEM: IMYIIbCHH, CYCIIEH3HH, a3p030JIeHi, reiei u 30J1eH.
Koarymsamms.
Cunepesuc.
Dddexr Tunnans
CamocrositeibHas | 8-12. Vicnions3zoBanue MHTepHeT-cetr 1 IHTEpHET-y4ueOHHKA. ) IIpoBeneHne caMOCTOSITEILHOTO ITOUCKA
pabGora OmnpezeneHue CTENEHU OKUCIIEHUS B CJIOKHBIX BEIIECTBaX. XUMHUYECKON MH(POPMAIUH C UCIIOJIb30Ba-
TemaTuka coo0ueHuil, 10KJIa/10B, pe)epaToB, My JIbTHMEIUIHBIX NPE3€eH- HHUEM PA3JIMYHBIX UICTOYHUKOB U €€ IIPe-
TalU: noaapHOCMb C853U U NONIAPHOCHb MoneKyabl. Konoencayus. Texy- CTaBJICHHE B Pa3HBIX popMax.

yecmsv. Bozeonka. Kpucmannuzayusa. Cyorumayus u oecyorumayus. Anomanuu
Qusuueckux ceoticme 600vl. Kuokue kpucmainnvl. Munepanvl u 20pHble NOPOObL
KaK npupoonvie cmecu. IMYabCuu u cycnenzuu. 301u (6 mom wucie aapo3onu) u
eenu. Koazynayusa. Cunepesuc.

«[1na3ma — yeTBepTOE COCTOSHUE BEIIECTBAY,

«AMopdHBIe BellecTBa B IPUPOE, TEXHUKE, OBITY,

«OxpaHa OKpyXaromiei cpebl 0T XUMHUYECKOTO 3arpsi3HeHus. KonuuecTBeH-
HBIE XapaKTePUCTHUKU 3arPA3HEHUS OKpYXKaIoUIei cpeab,

«IIpumeneHmne TBEPAOTo U ra3000pazHoro okcuaa yriaepoaa (1V)»,

«3ammra 030HOBOTO PKPaHa OT XUMHUECKOTO 3arpsi3HEHUS,
«['pyboauciepcHbIe CUCTEMBI, UX KJIACCU(PUKAIINS U UCTIOIB30BaHUE B Mpodec-
CHOHAIILHOM JESTEIBHOCTH,

«KocMmerndeckue remmy,

«[IpumeHeHne cycrieH3ui 1 SMYIbCUN B CTPOUTENILCTBEY,

«MwuHepaJIbl B TOPHBIC TTIOPOJIBI KaK OCHOBA JIUTOCHEPHD)
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1.4. Bona. PactBo-
PBI M DJICKTPOJIUTH-
yecKas JUCCcola-

27-28. Bona. PactBopbl. PacTBopenne. Boma xak pactBopurens. PactBopu-
MOCTh BeIecTB. HacwhllieHHbIe, HEHACHIIICHHBIC, MEPECHIIICHHBIE PAaCTBOPBHIL.
3aBHCHMOCTh PACTBOPUMOCTH Ta30B, JKUIKOCTEH M TBEPABIX BEIIECTB OT pas-

YMeHue 1aBaTh ONPEICICHIE U OTIEPHPO-
BaTh CJICAYIOIUMHA XUMHYCCKUMH MTOHSTHU-
SAMH: UOH, PACTBOPBLI, JICKTPOJIUT U HC-

s (8 1) JUYHBIX (PaKTOPOB. ANEKTPOJIUT, SNEKTPOIUTHUECKAS JUCCO-
MaccoBasi 10JisI pAaCTBOPEHHOTO BEIIECTBA AU, OKHCITUTENIb U BOCCTAHOBUTEIIb,
29-30. DaekTpouTHYECKAS] THCCOUANUS. DIIEKTPOIHUTHI M HEDJIEKTPOIIUTHI. OKHCJICHHE ¥ BOCCTAHOBIICHHE.
DNEeKTPOIUTHYECKAs TUccolUalus. MeXaHUu3Mbl 3JEKTPOITUTHUECKON IHUCCO- dopMyITHpPOBKAa OCHOBHBIX TTOJIOKECHUN
ITUAITIH JIJIS BEIIECTB C PA3IMYHBIMHA TUTIAMH XUMUYECKOW CBs3H. [mupaTupo- TEOPHUH DIIEKTPOIUTUIECCKON AUCCOLIUAITUH
BaHHBIC U HETUJPATUPOBAHHBIE HOHBL. CTENEHb IEKTPOIUTHUECKON THUCCOIIH- Y XapaKTEePUCTHKA B CBETE ITOW TCOPUU
aruu. CWIIBHBIC U C1a0bIe 3JICKTPOJTUTHI. CBOMCTB OCHOBHBIX KJIACCOB HEOpPraHUYe-
— CKHX COCIMHCHUH.
31-32. OcHOBHBIE MOJIOKEHUS TEOPUH IIIEKTPOTUTHUECKON JUCCOITUAIIH. Pellienie paCUETHBIX 337124,
Kucnotel, o0CHOBaHHS U COJIM KaK 3JEKTPOJIUTHI
33-34. IlpakTnyeckas padora Ne 1 IlonroroBka pacTBOpPOB 3a/laHHOI KOHIIEH-
[IpuroroBnenue pacTBopa 3aJaHHOW KOHIEHTPALIMKI Tpauuu
emoncmpayuu PacTBOpUMOCTB BELIECTB B BOJE.
CobupaHue ra30B METOJIOM BBITECHEHUS BOJIBI.
PacTBOpeHnue B Bojie CEpHOM KUCIOTHI U COJIEN aMMOHMS.
OO0pa31pl KPUCTAIUIOTHIPATOB.
N3roroBiieHre TUIICOBOM MOBSI3KHU.
HcnpiTaHne pacTBOPOB AJIEKTPOJIUTOB M HEIJICKTPOIUTOB HA MPEAMET JUCCOLUAIUH.
3aBUCUMOCTD CTETIEHU AJIEKTPOJIIUTUUECKON AUCCOLUAIIMN YKCYCHON KUCIIOTHI OT pa30aBiIeHUs pacTBOpA.
JIBHKeHHE OKPAIIEHHBIX HOHOB B DJIEKTPUIECKOM IIOJIC.
[TpuroroBieHue >KECTKOM BOJBI U YCTPAHEHHE €€ KECTKOCTH.
HMoHuTh!.
O06pa3ipl MUHEPaJIbHBIX BOJ Pa3JIMYHOTO HA3HAYEHUSI.
Camocrositeannasi | 13-18. Vcnonb3oBanune Untepuer-ceti u MHTEpHET-yueOHMKA, TeKyIas pabo- [IpoBeneHue caMOCTOSITENIFHOTO MOUCKA
paGora Ta C JICKIIMOHHBIM MaTEPHAJIOM. XUMHYECKOH MH(POPMAITUH C UCITOJIE30Ba-

Pemienne 3a1a4 Ha Hax0X/JIEHWE MAacCOBOM 101U pacTBOPEHHOTO BemlecTBa. Co-
CTaBJICHHE MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUI peakluii B pacTBOpax 3JieK-
TPOJIUTOB.

TemaTuka coo01IeHUIl, T0KIa10B, pedepaToB, MyJbTUMeIUHHBIX MPe3eH-
TauMii: pacmeopenue kax gusuxo-xumuueckuti npoyecc. Tennosvie 3¢pghexmoi
npu pacmeopenuu. Kpucmannocuopamol. Ilpumenenue 600bi 6 mexHuyeckux
yenax. Kecmxkocmv 600b1 u cnocodwl ee yempanernus. Munepanvhule 600bl.

HHUCM PA3JIMYHBIX UCTOYHUKOB U €C MPC-
CTaBJICHHE B Pa3HBIX opMax.
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«PacTBOpBI BOKPYT Hacy,

«Tunsl pacTBOPOBY,

«Bopa kak peareHT u cpeia Al XUMUYECKOTO MIPOLECCay,

«Kusns u nesrensHocTs C. AppeHuycay,

«Bxiaa 0TeueCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU IJIEKTPOJUTHUECKON AMC-
COLIMALINNY,

«YcTpaHeHHe KECTKOCTH BOJIbI HA MPOMBIIIJIEHHBIX MPEANPUSTUIX

1.5. Knaccuduka-
1IMsl HEOpraHuye-
CKUX COCIMHEHHUI 1
ux corictsa (12 1)

35-36. Kuc1oThl M MX cBoiicTBa. KHCIOTHI Kak AJIEKTPOIIHTHL, X Ki1accupu-
Kalys 10 pa3IMyHbIM IpU3HaKaM. XHUMHUYECKHE CBOWCTBA KHCIIOT B CBETE TEO-
pHUU IEKTPOIUTHYECKOH nuccoruani. OcoOeHHOCTH B3aUMOAECHCTBHSI KOH-
LEHTPUPOBAHHOM CEPHOM U a30THON KUCIIOT ¢ MeTayu1aMu. OCHOBHBIE CITOCOOBI
HOJIy4EHUS KUCIIOTHI.

YMeHue 1aBath ONpeesIeHue U ONEPUPO-
BaTh CICAYIOIMMHU XUMUYECKUMU ITOHATHU-
SIMU: MOH, PaCTBOPBI, JIEKTPOJIUT U HE-
3JIEKTPOJIUT, JJIEKTPOIUTHYECKAS JUCCO-
uanus.

XapaKTepUCTUKA CBOMCTB KHUCIIOT B CBETE
TEOPHUU JIEKTPOJUTHYECKON AUCCOLUALUH.

37-38. OcHoBaHusl U uX cBoicTBa. OCHOBaHUS KaK AJIEKTPOJUTHI, UX KIACCH-
(duKaIys Mo pa3IMYHBIM MpU3HAKaM. XMMHYECKUE CBOMCTBa OCHOBAaHUM B CBE-
T€ TEOPHH JIEKTPOIUTHYECKON Tucconyanuu. Pasnoxenre HepaCTBOPUMBIX B
BOJ/ie OCHOBaHMN. OCHOBHBIE CIIOCOOBI MOIYYE€HNSI OCHOBAHUH.

YMeHue 1aBaTh ONpeAeIEHUE U ONEPUPO-
BaTh CIEAYIOUIMMUA XUMUYECKHUMU MTOHSATH-
SIMU: MOH, PACTBOPBI, JIEKTPOJIUT U HE-
JJIEKTPOJIUT, IEKTPOIUTHIECKAS JUCCO-
LML,

XapakTepruCTHKa CBOMCTB OCHOBAHUH B
CBETE TEOPHUH SIEKTPOIUTUYECKOU JUCCO-
00560007071

39-42. Coau u ux cBoiicTBa. Coiu Kak 21eKTpoauThl. Cou cpeHue, KUCIIbIe
¥ OCHOBHBIE. XUMHUYECKH CBOWCTBA COJIEH B CBETE TEOPUH IIEKTPOIIUTHIECKOM
nuccoranuu. CriocoObl TOTYIeHHS COJIEH.

I'mpponus cosen.

YMeHue 1aBath ONpeesIeHue U ONEPUPO-
BaTh CICAYIOIIMMHU XUMUYECKUMU ITOHATHU-
SIMU: MOH, PaCTBOPBI, JIEKTPOJIUT U HE-
3JIEKTPOJIUT, JJIEKTPOIUTHYECKAS JUCCO-
LAALHS.

XapaKTepUCTUKA CBOMCTB COJIEU B CBETE
TEOPHUU JIEKTPOJIUTHIECKON AUCCOLUALUHN.
Ha3BaHnue cosieil 1 0TpaskeHHE X COCTaBa
C MIOMOUIBbIO XMMHYECKUX (HOPMYIL.

43. Oxcuapl u ux cBoiicTBa. Coneobpasyromuye 1 HecoIeo0pa3yroIe OKCH-
nel. OCHOBHBIE, aM(OTEPHBIE ¥ KUCIIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa
OKCHJIA OT CTETICHH OKHCIICHHS 00pa3yIoNIero ero MeTauia. XuMUIeCKHUe CBOM-
cTBa OKCHI0B. [loryueHne oOKCHI0B

Vmenue JAaBaThb OIIPCACICHUC U OIICPUPO-
BaTh CJICAYIOINNMMU XUMHWYCCKUMU ITOHATHU -
SAMU: CTCIICHb OKUCJICHUA.
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44, KoutpoabHas padora Ne 2 «Kiaccupukanuss HeOpraHm4ecKux coeam-
HEHHUH M X CBOICTBA»

45-46. JIabopaTopHblie padoThl Ne 4-6
I/ICHI)ITaHI/Ie paCTBOpOB KUCJIOT I/IHI[I/IKaTOpaMI/I.
BzanmopeiicTBHE METAIOB ¢ KUCIIOTaMH.
BzauMoaelicTBHE KUCIOT ¢ OKCUIAMH METAJIOB.
BzaumoneiicTBHE KHCIOT C OCHOBAaHHSIMM.
BzanMopeiicTBIe KUCIOT C COJISTMHU.

HcnbiTanue pacTBOpOB IEN0YEH HHANKATOPAMM.
BzauMopaeiicTBre neI04eNr ¢ COJISIMU.
PaznoxeHune HepacTBOPUMBIX OCHOBaHUH.
BzanmopeiicTBre colieii ¢ MeTalIaMH.
B3aumopericTBue conei Apyr ¢ Apyrom.
I'maposns coseit pa3auyHOro THUIa

BbinosiHeHIEe XUMUYECKOTO SKCTICPUMEHTA
B ITOJTHOM COOTBETCTBHU C TIpaBHIaMH 0e3-
omacHocT. Habmonenue, ¢pukcanus u
OIMCaHUE PE3yIbTATOB MPOBEACHHOTO
JKCIIEPUMEHTA.

Hemoncmpayuu

B3anmozneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMH.

I'openune ochopa u pacTBOpeHHE MPOAYKTa TOPEHUS B BOJIE.
[Nonyuenne u cBolCTBa aM(POTEPHOTO THIPOKCHIA.
HeoOpaTtumplii Tuaponn3 KapOuaa KaabIlys.

OOpaTUMBIi THAPOIHN3 COJICH PAa3TMYHOTO THIIA.

CamMmocToATeIbHASA
padora

19-24. Ucnonw3oBanue MaTepHET-ceT 1 IHTepHET-y4eOHMKA.

HNonHble ypaBHEHUS pPEaKLIUM.

TemaTuka coo01IeHUIl, T0KIa10B, pedepaToB, MyJbTUMEIUHHBIX MPe3eH-
Taumii: npasuna pazdasnenus ceprou Kuciomul. FMcnonvsosanue cepHoll Kuc-
Jlombl 8 npomsiuieHHocmu. EOKkue wenouu, ux ucnoniv308anue 8 NPOMblLULIEH-
Hocmu. I 'awenas u Heeawlenas u3eecms, ux NPUMeHeHue 8 CMmpoumenbCmeae.
Tunc u anebacmp, euncosanue. Ilonsmue o pH pacmeopa. Kucnomnas, wenou-
Has, HeUMpPanbHAs cpeod pacmeopos.

«CepHas KHCI0Ta — «xJIe0 XUMUYECKOM MPOMBIIIIEHHOCTHY,
«Hcronp30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATHSX PA3TUIHOTO TPOopu-
TS,

«OKCHUJIBI U COM KaK CTPOUTENIbHBIE MAaTEPUAIBI»,

«Hcropus rumncay,

«IToBapeHHast COJb KaK XUMHUECKOE ChIPHE,

«MHoronukuii KapOOHAT KaJbIHsl: B MPUPOJIE, B MPOMBIIIICHHOCTH, B OBITY»

[TpoBeneHne caMOCTOSATETHHOTO MTONCKA
XUMHUYECKON HH(OpMAIUK ¢ UCTIONb30Ba-
HUEM Pa3IMYHBIX UCTOYHUKOB H €€ Tpe/i-
CTaBJICHHE B Pa3HBIX (hopMax.
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1.6. Xumuueckue
peakuuu (14 u)

47-50. Knaccuukauusi XMMHYECKHX peakiuii. Peakuuu coennHenus, pas-
JOXeHus, 3ameleHus, oomeHa. Katanutuueckue peakiuu. OOpaTtumsle U He-
oOpaTuMble peakiiy. ['OMOreHHbIe U T€TEpPOreHHbIE peaKIUU. JK30TepMuye-
CKHUE M SHI0TepMHUUECKUE peakiu. TenaoBoi 3pPeKT XUMHUUECKUX PEaKIH.
TepMoxuMHuuecKue ypaBHEHHUS.

YMeHune 1aBath OnpeesieHle U Onepupo-
BaTh CIEAYIOIUMH XUMUYECKUMH MOHSATH-
SIMU: KaTaJIN3, TETUIOBOW APPEKT peaKin.
OOBsicHEHHE CYIIIHOCTH XUMHUYECKUX MPO-
reccoB. Kitaccuukanust XAMUIEeCKUX pe-
aKIUH [0 pa3IMYHbIM IIPU3HAKAM: YHCITY U
COCTaBy MPOJYKTOB U pPEareHTOB, TEIUIO-
BoMY 3(ekry, HanpaBieHuto, dase,
HAJIMYHIO KaTaIu3aTopa, M3MEHEHUIO CTe-
NIeHeH OKUCICHHsI 3JIEMEHTOB, 00pa3yo-
IIUX BEIECTBA.

YcTraHoBKa NPU3HAKOB OOIIETO U Pa3Inuy-
HOTO B TUIIOJIOTUH peaKLUil U1 HeOpraHu-
YECKOU U OPraHU4eCKON XUMUHU.
OtpaxeHne XMMHUYECKUX IPOLIECCOB C 0-
MOIIBIO YPABHEHNUN XUMHUYECKUX PEAKLIUN.

51-52. OxkucaUTEIBbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTereHb OKUCICHHS.
OxucnuTens 1 BOCCTaHOBIICHHE. BoccTaHOBUTENb U OKUCIICHHE.

YMeHue naBaTth ONpeaeIICHUE U ONIEPUPO-
BaTh CJICAYIOLUIUMUA XUMUYECKUMU ITOHATH-
SIMU: CTEIIEHb OKUCIICHUS, OKUCIIUTENb U
BOCCTaHOBUTEJIb, OKUCJIICHUE U BOCCTAHOB-
JICHUE.

Knaccudukanus BemecTB 1 MpoLeccoB ¢
TOYKH 3PEHUSI OKUCIICHUS -
BOCCTaHOBJICHHS.

53-54. MeToJ 311eKTPOHHOTO OanaHca [ COCTaBJICHUS YpaBHEHUM OKUCITHU-
TEJIbHO-BOCCTAHOBHUTEIIBHBIX PEaKIIUil.

CocraBieHne ypaBHEHUI peakluii ¢ T0-
MOIIBI0 METO/1a AJIEKTPOHHOr 0 OanaHca

55-56. CkopocTh XuMHYecKuX peakuuid. [IoHsTHE O CKOPOCTH XUMUYECKUX
peakuuii. 3aBUCHMOCTh CKOPOCTH XMMHUYECKUX PEaKIUid OT pa3IndHbIX (haKTo-
POB: IPUPOIBI PEATHPYIOUINX BEIIECTB, UX KOHIICHTPALIUU, TEMIIEPATYPBHI, MO0-
BEPXHOCTH CONPHUKOCHOBEHHUS M UCTIOJIL30BAHUS KaTaIN3aTOPOB.

YMeHue naBaTth ONpeaeIICHUE U ONIEPUPO-
BaTh CJICAYIONMMU XUMHYECKUMH TTOHSATH-
SIMU: CKOPOCTh XUMHUYECKOM PEaKINu, Ka-
TaJIn3, XUMUYECKOE PaBHOBECHE.
OOBsicHEHHE 3aBUCUMOCTH CKOPOCTH XH-
MHUYECKON PEaKIMy U TOJI0KEHHUS XUMHUYe-
CKOT'O PAaBHOBECHSI OT Pa3IMYHbBIX (haKTO-
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57. OdpaTuMocTh XUMHUYECKUX peaknuii. OOpaTiMble 1 HEOOpAaTUMBIE PEaK-
1MH1. XMMHYECKOE PABHOBECHE U CIIOCOOBI €0 CMEILIECHHSL.

pOB.

58. Kontpoabnasi padora Ne 3 « XuMuyecKue peakunm»

59-60. JI aGopaTopHbie padoThi Ne 7-10

Peakius 3amerieHuss MeIu Kelle30M B PaCTBOPE MEIHOTO Kyopoca.

Peakuuu, naymue ¢ oOpazoBaHHEM OcajiKa, ra3a Wi BOJBI.

3aBHUCHUMOCTH CKOPOCTH B3aUMOJICHCTBUS COJSTHOM KHCIOTHI C METaJlIaMHU OT UX
TIPHPOIBI.

3aBUCHMOCTb CKOPOCTH B3aUMOJICHCTBHUSA IMHKA C COJITHOW KHCIIOTOM OT ee
KOHIICHTpPAIIUH.

3aBHUCUMOCTB CKOPOCTH B3auMoieicTBus okcuna meau (11) ¢ cepHoit kucnoToit
OT TEMIEPATYPHI.

BrimoaaeHe XUMHYECKOTO OKCIICPUMCHTA
B TIOJIHOM COOTBETCTBHH C ITPAaBUIaMH Oe3-
ornacHocT. Habmonenue, pukcanus u
OIMCaHME PE3YJIbTATOB MPOBEIEHHOTO
AKCIIEPUMEHTA

Hemoncmpayuu

[Tpumepsl HeOOpaTUMBIX peakLui, UIYIIUX C 00pa30BaHUEM OCAKa, T'a3a WU BOJBL.

3aBUCUMOCTb CKOPOCTH PEAKLUU OT IPUPOJIbI pEAarMPYIOLIUX BELIECTB.

B3aumopeiicTBre pacTBOPOB CEPHOM KUCIIOTHI C paCTBOPAMHU THOCYJIb(aTa HaTPHUs PA3TUIHON KOHIICHTPALIUU U TEMIIEPATYPHI.

Moaenps KAIAmero ciuog.

3aBHCHUMOCTh CKOpOCTH XHUMHYECKOHN pEaKun OT IPUCYTCTBUA KaTalnu3aTOpa Ha IPUMEPE pa3I0KECHUA IEPOKCHU A BOAOPOaa C IIOMO-

IIbI0 JTUOKCH/IA MAapraHila U KaTalla3bl.
Mogaenb aaexkTposmsEpa.

Mojenp 31eKTpOIU3HON BaHHBI JJIS OJTYYECHUS aJTFOMUHUSL.
Mogens KOJIOHHBI CHHTE3a aMMHAKa.

CamocrosiTeIbHas
paGora

25-31. Ucnonk3oBanue MHTEpHET-CeTH, TEKyILas paboTa ¢ JEeKIIMOHHBIM MaTe-
pHUATIOM.

Pemienue 3anay no reme.

TemaTuka cood1enuii, 10k;1a10B, pedepaToB, My IbTHMeIHIHBIX MPe3eH-
TauMii: nousamue o6 snekmponuse. INeKmpoau3 pacniagos. NeKmpoaus pac-
meopos. Dnekmpoaumuieckoe noyierue anomunus. Ilpakmuueckoe npume-
Henue snekmponusa. I arveanonnacmuxa. I anveanocmeaus. Paghunuposanue
YBEMHbIX MEMAIL08.

Kamanus. I'omozcennvie u cemepozennvle kamanuzamopul. [Ipomomopel. Kama-
aumuyeckue 0vl. Hueubumopoi.

IIpouzeoocmeo ammuaxa: ceipbe, annapamypa, HayiHvle NPUHYUNDL.
«Peaknyu ropeHnst Ha IPONU3BOJICTBE U B OBITYY,

«BupTtyanbHoe MoIeTMpOBaHUE XUMHYECKUX TPOLIECCOBY

[IpoBeeHne caMOCTOSTETLHOIO IOUCKA
XUMHUYECKON MHPOPMALIUH C UCITIOJIb30Ba-
HUEM Pa3JINYHbIX UCTOYHUKOB U €€ Npea-
CTaBJICHUE B Pa3HBIX (OopMax.
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1.7. Metamisl u
HeMeTauibl (12 )

61-62. MeTanabl. OCOOEHHOCTH CTPOCHHUS aTOMOB M KpUCTAJUTOB. Pu3nveckue
cBoiicTBa MeTasuioB. Kinaccudukaius MeTamioB Mo pa3audHbIM MPU3HAKAM.
XUMHYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYCCKUN PsiJl HATIPSHKCHUI Me-
Tajui0B. MeTramioTrepMusl.

YMeHue 1aBath ONpeesieHue U ONepupo-
BaTh CIAEAYIOIIMMH XUMHUYECKUMU MTOHATHU-
SIMH: CTETIEHb OKUCIICHUS], OKUCIIUTENb U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOB-
JICHUE.

YcTaHOBKa 3aBUCUMOCTH CBOMCTB MeTaJ-
JIOB OT CTPOEHHSI aTOMOB 00pa3yIOIINX UX
XUMHUYECKHX 3JIEMEHTOB.

XapakTepucTuKa cocTaBa, CTPOCHHUS,
cBoiicTB BaxkHelmx meTtaioB (IA u ITA
TPy, aTIOMUHUS, JKeJIe3a) U UX COeHHE-
HUH.

63-64. O0ume criocoOsI mony4yeHus: metauio. [lonarue o meramtypruu. [1u-
POMETAITYpPIysl, THAPOMETAILIYPIHs M AJeKTpoMeTautyprusi. CIiaBbl YepHbIe
U [IBETHBIC.

[losnydeHue U NpUMEHEHUE BaXKHEHIINX
MetaiioB (IA u IIA rpymm, anroMuHus,
Keje3a) U UX COeUHEHUMN.

65-67. HemeTtaiibl. OcOOEHHOCTH CTPOCHHUsI aTOMOB. HeMeTaiisl — mpocThle
BEIECTBA. 3aBUCHMOCTh CBOICTB raJIOr€HOB OT UX MOsIoKeHus B [lepuoamude-
ckoi cucteme. OKHUCIIUTENLHBIE 1 BOCCTAHOBUTENLHBLIE CBOMCTBA HEMETAJIJIOB B
3aBUCHMOCTH OT UX MOJIOKEHHUS B PSY HJIEKTPOOTPULATEIHHOCTH.

YMeHue 1aBath OnpeesieHue U ONepupo-
BaTh CICTYIOIIMMH XUMHUYCCKUMU TTOHSATH-
SIMH: 3JIEKTPOOTPHUIIATETILHOCTD, CTETICHb
OKHCJIEHHS, OKUCIUTEIL U BOCCTAHOBH-
TEJb, OKMCJICHNE U BOCCTAHOBJICHHE.
YcranoBka 3aBUCMMOCTH CBOMCTB HEMeE-
TaJIJIOB OT CTPOCHUS aTOMOB 00pa3yIOIUX
HX XMMHYECKHX 3JIEMEHTOB.
XapaKTepucTHKa COCTaBa, CTPOCHHS,
CBOMCTB, NOJIYYCHHS M IPUMEHEHUS BaXK-
nenmux Hemetawios (VIIA, VIIA, VIA
rpymm, a Takxke a3ora u gocdopa, yriepo-
J1a ¥ KPEMHUS, BOJOPO/Ia) U UX COCTUHE-
HUH.

68. KonTposabHast padora « 4 «MeTali1bl U HEMeTAJLIIbI»

69-70. JIabopaTopHasi pa6ora Ne 11

CBolicTBa coeTMHEHUH JKeJe3a U XpoMa

(3akanka U OTITYCK CTaJu.

O3HaKOMJICHUE CO CTPYKTYypaMu CEpOro U OeI0ro 4yryHa.
Pacnio3naBanue pyj xeinesa.)

BeinosiHeHre XMMUYECKOT0 SKCIIEpUMEHTA
B TIOJTHOM COOTBETCTBHH C MPaBHIAMH 0e3-
onacHoctH. Habmronenue, pukcarnus u
OIIMCAaHUE PE3YNIFTATOB MPOBEIECHHOTO
HKCHEPUMEHTA
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71-72. IlpakTH4eckue padoTbl Ne 2-3
[Tonyuenue, coOupaHue 1 pacro3HaBaHHUE ra3oB..
Penienne SKCriepiMEHTAIBHBIX 33149

Jemoncmpayuu Komnekuus metamios.
B3anMoelicTBie METAIIOB C HEMETaJUTaMu (KeJie3a, [IMHKA U aTFOMUHHS C CEPOM, aTFOMUHHS ¢ HOJIOM, CYPbMBI C XJIOPOM, TOPSHHE Ke-
Jie3a B XJope).
l'openue metamios.
AIOMUHOTEpPMUSL.
Komnnekmust HemeTaios.
['openune HemeTtamioB (cepsl, pochopa, yris).
BriTecHeHe MeHee aKTUBHBIX TaJIOTEHOB U3 PACTBOPOB MX COJIeH 00JIee aKTUBHBIMH rajJOreHaMH.
Moenb MpOMBIIIICHHOW YCTAaHOBKH JIJIs1 TPOM3BOCTBA CEPHOM KUCIOTHIL. Mojens meuun Jyisi 00)Kura u3BecTHsIKa. Kommekum npoayk-
M CUJIMKAaTHOW MPOMBIIIJICHHOCTH (cTeka, hapdopa, pasHca, IeMEeHTa pa3InYHbIX MAPOK U Jp.).
Camocrositeibnast | 32-37. Vcnionb3oBanne MHTepHEeT-ceTH 1 IHTEpHET-yueOHMKA, TeKyIIas pabo- 6 [TpoBeneHne caMOCTOSITETLHOTO IMTOUCKA
pa6ora Ta C JIGKIIMOHHBIM MaTEPHUATIOM. XHUMHAYECKON HH(DOPMAITUH ¢ UCTIONB30Ba-

TemaTuka coo0uIeHHIl, T0K/JI/10B, pe)epaToB, My JIbTHMEIUIHBIX NPe3eH-
TalUW . KOPPO3UL MEMANNIO0B. XUMUYECKAS U TIeKMPOXUMUYECKASA. 3a6uUcu-
MOCMb CKOPOCMU KOPPO3UU OM YCI08UlL OKpydcaioujell cpeovl. Knaccugurayusa
KOppO3UU MEMAI08 No pa3iuiuHbim npusnaxam. Cnocodwl sauwumol Memaiios
om KOppo3uu.
IIpoussoocmeo uyeyna u cmanu.
Ionyuenue nememannos QpakyuoHHol nepe2oHKOU HCUOKO20 030YXA U DJIeK-
MPOAUIOM PACMBOPOE UNU PACHIIABO8 INEKMPOTUNOE.

Cunuxamnas npomviuiiennocmo. 1Ipouzeo0cmeo cepHoli KUciomol.

«XUMHSI METAJJIOB B MOEH NPO(heCCHOHAIBHON ACSITEIbHOCTHY,

«XUMUS HEMETAJJIOB B MOeH PO eCcCUOHATILHON e TEIIbHOCTI,
«QIIEKTPOJIN3 PACTBOPOB JJIEKTPOIUTOBY,

«DNEKTPOJIN3 PACILUIABOB JIEKTPOIUTOBY,

«[IpakTHueckoe mpUMEHEHHE HEKTPOIIn3a: pauHUPOBAHUE, TATbBAHOIIIACTH-
Ka, TAJIbBAHOCTETUS»,

«McTopus nosy4eHus U IpOU3BOACTBA AIFOMUHUAY,

«DNEKTPOINTUYECKOE MTOJydeHHE U paMHUPOBAHUE MEJINY,

«Xwu3nb U gesreabHOCTs . [IPBu»,

«Ponp METAIUIOB B NCTOPUH YEI0OBEYECKON LIMBUIN3ALIANY,

«cTopust 0TE4ECTBEHHOM YEPHOUM METAJLIIypIrUn»,

HUEM Pa3JIMYHBIX UCTOYHUKOB U €€ MPe/I-
CTaBJICHHE B Pa3HBIX opMax.
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«CoBpeMEeHHOE METaNTypruueckoe IpOnu3BOACTBOY,

«HMcropus 0TeueCTBEHHOM 1IBETHOM METaLTyprumny», «Poib MeTasioB U CIJIaBOB
B HAyYHO-TEXHUYECKOM IPOTpecce»,

«Koppo3zust MeTasioB 1 crocoObl 3alIUTHL OT KOPPOZUUY,

«HepTHBIC WK OJIarOpOIHBIC Ta3bDy,

«Poxnaromme coam — rajoreHs»,

«Mcropus MIBEACKON CIUYKN»

2. Oprannyeckas
xumus (42)

2.1. OcHOBHBIC TIO-
HSATHUS OpraHnye-
CKOW XMMUH U T€O-
pusi CTpOSHUS Opra-
HUYECKUX COEJINHE-
Hui (8 4)

73-74. TlpenmeT opranuyeckoii xumun. [IpupogHbIe, NCKYCCTBEHHBIE M CHH-
TETUYECKHE OpraHn4eckue BemecTsa. CpaBHEHHE OPraHUYECKUX BELIECTB C
HEOpPraHUYECKUMHU.

BanentHOCTh. XMMHUECKOE CTPOEHHE KaK MOPSAOK COEIUHEHUS aTOMOB B MO-
JIEKYJIbI 110 BAJICHTHOCTH.

YMeHne 1aBath OnpeesieHle U Onepupo-
BaTh CIEAYIOIUMH XUMUYECKUMH MOHSATH-
SIMU: BAJICHTHOCTb, CTETIEHb OKHCIICHUS,
YTJIEPOJHBIN CKeNeT, (PyHKIMOHATIbHAS

rpynmna

75-76. Teopusi cTpoeHus1 oprannyeckux coennuenuii A.M. bytiepona. Oc-
HOBHBIC MTOJIOKCHUA TCOPHUU XUMHNYCCKOT'O0 CTPOCHM. I/ISOMepI/IH " N30MCPBLI.
Xumuueckue GOpMYITbl U MOJIEIIA MOJIEKYJI B OPTraHUYCCKONH XUMUH.

YMeHue naBaTth ONpeiesiCeHUE U ONEPUPO-
BaTh CIEAYIOUIMMUA XUMHUYECKHUMU MTOHSATH-
SIMU: U30MEPUSI, BAJICHTHOCTD.
DopMyIIMPOBKA OCHOBHBIX MOJIOKEHUI
TEOPUU XUMHUYECKOTO CTPOCHUSI OpraHnye-
CKHUX COCTMHCHUH

77-78. Knaccudukamusi opranndeckux BemecTB. Kiaccudukamus BemecTs

M0 CTPOEHUIO YIIIEPOJAHOTO CKEJIeTa U HANWYKIO (yHKIIMOHATIBHBIX rpym. [o-

MoJioru u romosorus. Hauana nHomenknarypsr IUPAC.

Kunacendpukanus peakuuii B oprannvyeckoil xXuMuu. Peakuuu npucoeause-

HUs (TUAPUPOBAHUS, TATIOTCHUPOBAHUS, THAPOTAIOTCHUPOBAHMS, TUAPATALINH ).
Peaknuu oTmieruieHus (IeruapupoBaHus, JeTUIPOraloreHuPOBaHus, 1eTUaApa-
tanun). Peakium 3amenienus. Peakiiuu nzomepusaum.

YMeHue 1aBath ONpesiesieHue U ONepupo-
BaTh CIEAYIOIUMH XUMUYECKUMH MTOHATH-
SIMM: BaJICHTHOCTD, YIJIEPOJHBIN CKETIET,
(GyHKLIMOHAIbHAS IPYIINA, TOMOJIOTHS.
Ha3BaHue n3y4eHHbIX BELIECTB 110 TPUBHU-
aJIbHOM WJIM MEXyHapOJIHOI HOMEHKJIa-
Type ¥ OTpa)KEHUE COCTaBa ITUX COEIUHE-
HUI ¢ TOMOIIBIO XUMUYECKUX (popmyi.

79-80. JlabopaTtopHasi pa6ora Ne 12
N3rorosnenune Moaenei MOJIEKyI OpraHUYE€CKUX BEIIECTB

BrinmonHeHne XUMHUYECKOT0 OKCIICPUMCHTA
B TIOJIHOM COOTBETCTBHH C ITPAaBUIIaMH Oe3-
onacHoctH. Habmronenue, pukcanus u
OIMCAaHUE PE3yJIbTATOB MPOBEICHHOTO
HKCHEPUMEHTA

Jemoncmpayuu

Mogaenu MOJICKYJI TOMOJIOTOB U H3OMEPOB OPraHNMYCCKUX COCTUHCHMI.

KadgectBeHHOE O6H8.py>KCHI/Ie yriaepoaa, BOAOpoaa U Xjopa B MOJICKYJIaX OPraHNMYCCKUX COGI[I/IHeHI/II‘;I.
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CamocroaTeIbHAdA
pabora

38-41. HcnonbzoBanue MHTepHET-CETH, TEKYIIast paboTa ¢ JIEKIIMOHHBIM MaTe-
pHajoM.

TemaTuka cooduieHuii, 10KJIa/10B, peepaToB, My JIbTHMEIUIHBIX NPe3€eH-
TauMii: nousamue o cybcmpame u peazenme. Peaxyuu oxucienus u 6occmanos-
nenus opeanuyeckux eeujecms. Cpagnenue Knaccugurayuu coeOuHeHu u
KAaccupurayuy peakyuti 8 Heop2aHuuecKou U Op2aHuyecKoll Xumuu.

«cTopust BOBHUKHOBEHHSI M Pa3BUTUSL OPTaHUYECKOW XUMUN»,

«Kusns u nestensHocTh A. M. Bytneposay,

«Burtanusm u ero kpax»,

«Posb OTEYECTBEHHBIX YUEHBIX B CTAHOBIEHUHU U Pa3BUTUN MUPOBOI OpraHu-
YeCKOW XUMHUNY,

«CoBpeMEHHBIE ITPEICTABICHUS O TEOPUU XUMUYECKOI'O CTPOSHUS»

IIpoBeneHnE CaMOCTOSITEIBLHOIO MIOUCKA
XUMHUYECKON HH(OpMaIUK ¢ UCTIONb30Ba-
HUEM pPa3JINYHBIX UCTOUHUKOB U €€ Mpe-
CTaBJICHHE B Pa3HbIX (hopMax.

2.2. YTIeBoaopO sl
1 UX TIPUPOJTHBIC
UCcTOYHUKH (12 u)

81-82. AnkaHbl. AJIKaHbI: TOMOJIOTHUECKUH psifl, U30MEPUsl U HOMEHKJIAaTypa
aJIKaHOB. XMMHUYECKHE CBOMCTBA aIKaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMelle-

HUE, pa3JloKeHue, feruapupoBanue. [I[pumeHeHe aqkaHoB HA OCHOBE CBOMCTB.

83-84. AskeHbl. DTHIICH, €ro MOYYCHHUE (IeTUAPUPOBAHUEM dTaHa, ACTOJIN-
MepH3aIuei moMuITUICHA). | OMOJIOTHYeCKHid PsijI, M30MEPHsI, HOMEHKJIATypa
QJIKCHOB. XMMHUYECKUE CBOMCTBA ATHIICHA: TOPCHHE, KAYECTBCHHBIC PEaKIHU
(oOeciBeurBaHre OPOMHOM BOJIBI M pACTBOpA NIEpMaHraHaTa KaJus ), TuapaTa-
s, monumepu3anus. [IpuMeHeHne dTUIeHa Ha OCHOBE CBOKCTB.

YMeHue naBath ONpeaeICHUE U ONIEPUPO-
BaTh CIEAYIONIMMUA XUMUYECKUMU MTOHSATH-
SIMH: YTIICPOAHBIN CKeNeT, () yHKIIMOHATb-
Hasl TpyIIa, U30MEPHs, TOMOJIOTHS.
XapakTepUCTUKA AJIKAHOB U AJIKEHOB B
CBETE TEOPUHU XUMUYECKOTO CTPOCHUS Op-
TaHUYECKUX COCIUHCHMUI.
XapakTepucTUKa COCTaBa, CTPOCHUS,
CBOWCTB, OJIYYEHHUS U IPUMEHECHUS ajiKa-
HOB, IIUKJI0aJKaHOB, AJIKEHOB M UX Han0o-
JIe€ 3HaYMMBbIX B HAPOJHOXO3IMCTBEHHOM
MJIaHE MPEICTABUTEIICH.

85. luennl u kayuyku. [ToHsITHE O THEHAX KaK yIJIEBOJOPOIaX C IBYMsI IBOK-
HBIMHU CBA3sIMU. ComnpshKeHHbIE TUEHBl. XUMUYECKUE CBoWicTBa OyTaanena-1,3
Y U30IpeHa: o0eclBeUnBaHUE OPOMHOM BOJIBI U TIOJMMEPHU3AIIUs B KAYUyKH.
HartypanbpHblii 1 CHHTETHYECKHE KayuyKd. Pe3uHa.

YMeHue naBaTh ONpeaeICHUE U ONIEPUpo-
BaTh CJICAYIONIUMU XUMUYECKUMU MTOHSATH-
SIMH: YTTICPOHBIN CKeNeT, () YHKITMOHATb-
Hasl Tpyma, U30MEPHs, TOMOJIOTHS.
XapakTepucTHKa TUEHOB U aTKHUHOB B CBE-
T€ TEOPUU XUMHUYECKOTO CTPOCHUS Opra-
HUYECKHUX COCTMHEHHUH.
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86-87. Ankunbl. AuetmieH. XMMHUYECKHE CBOMCTBA alleTHIICHA: TOPEHUE,
oOec1BeunBaHNe OPOMHOI BO/IBI, TPUCOETMHEHNE XJIOPOBOIOPOIA U THIpaTa-
nus. [Ipumenenne aneruineHa Ha OCHOBE CBOMCTB. MeKKIIaccOBast NU30MEPHUS C
aJIKaIueHaMU.

XapakTepucTrKa cocTaBa, CTPOCHMS,
CBOMCTB, ITOJIy4EHUS U IPUMEHEHUS AJIKH-
HOB U UX HanboJiee 3HaYMMbIX B HAPOJIHO-
XO35IICTBEHHOM IUIaHE IIPECTaBUTEIIEH,
AHAJIOTMYHAsl XapAaKTEPUCTHKA Kay4yKOB

88-89. Apensl. ben3zon. XuMmuueckne cBOMCTBa OEH30JI1a: TOPSHUE, PEAKITHH 2 YMeHue 1aBath ONpeIelIeHuEe U ONIEPHPO-
3amelneHus (rajJoreHupoBaHue, HuTpoBanue). [IpumeHenne 6eH301a Ha OCHOBE BaTh CJIEIYIOIIUMU XUMHUECKUMHU TTOHSTH-
CBOMCTB. SIMH: YTJIEPOAHBIN CKeNeT, (P yHKIIMOHATb-
IIpupoanbie HCTOYHUKH YIJI€BOA0POAOB. [IpupoaHblil ra3: coctas, mpume- Has TpyIIa.
HEHUE B KQYeCTBE TOTLIMBA. XapaKTepHCTHKA apEHOB B CBETE TCOPHU
Hedts. CoctaB u nepepabotka Hedtu. [leperonka nedpru. HegrenmpoaykThi. XUMHUYECKOTO CTPOSHUSI OPraHUYECKUX CO-
€IVHEHUN.
XapakTepHucTHKa COCTaBa, CTPOCHUS,
CBOMCTB, MOJIy4€HUS U IPUMEHEHUS ape-
HOB M UX HanOoJiee 3HAYMMBIX B HAPOJTHO-
XO03SIICTBEHHOM IUJIaHE MPEICTABUTEIICH.
90. KonTpoabHasi padora Ne 5 «¥YT1/1eBo0PO/Abl U UX IPUPOAHBbIE HCTOY- 1
HUKID)
91-92. JlabopaTtopHblie padornl Ne 13-14 2

O3HakoMIIeHHE ¢ KOJUIEKIIMEN 00pa31ioB He()TH U IPOLYKTOB €€ NepepaboTKH.
O3HaKOMJIEHHE C KOJUIEKIIMEW KaydyKOB M 00pa3iaMu U3/1€JUil U3 pe3UHbI

emoncmpayuu

l'openue metana, sTuiIeHa, alleTHIICHA.

OTHolIeHNe MeTaHa, 3TUJIeHa, alleTHIIeHa U 0€H30J1a K pacTBOpaM IepMaHraHara Kajius 1 OpoMHOI BoJIe.

[Nony4yenue >TrIeHA peakuuel TeruapaTanuy 3TaHoja, alleTHIIeHa — TUIPOJIN30M KapOuaa KabIlHsl.

Pa3noxenune kaydyka npyu HarpeBaHWHU, UCIIBITAHUE MPOAYKTOB Pa3JI0KEHUS HAa HETIPEAEIbHOCTD.

Komtekmust 06pasnoB Hed Ty u HedrenpoaykToB. Komneknus «KaMeHHBIN yrojib U MPOAYKIHMS KOKCOXHMHIYECKOTO TPOU3BOJICTBAY.

CamMmocToATeILHASA
pabora

42-47. Vicionb3oBanne MHTEpHET-CETH, TEKYIIasi padoTa C JISKIIMOHHBIM MaTe-
pHajoM.

Hanucanue cTpykTypHbIX (hOpMYIT HEKOTOPBIX IPEICTAaBUTENEH YIIIeBOJOPO-
noB. Ha3Banue yriieBoopo10B 1o MexayHapoaHoii Homenkiarype lUPAC.
TemaTuka cood11eHHUiIl, T0K/I/10B, peepaToB, My IbTHMEIUIHBIX NPe3eH-

Tauuii: npasuio B.B. Maproenuxosa. Kiaccughurxayus u nasnauenue kayuykoas.

Knaccugpurayus u nasnavenue pesun. Bynkanuzayus Kkayuyka.
Tonyuenue ayemunena nupoauzom memana u kapouoHvim cnocobom. Peakyus
noaumepusayuu sunuaxaopuoa. Ilonusununxiopuo u e2o npumerenue. Tpume-

6

IIpoBeneHne caMOCTOSATEIHHOTO MTONCKA
XMUMUYECKON MH(OpMAIIUK ¢ UCTIONb30Ba-
HHEM Pa3IMYHbIX HCTOYHUKOB U €€ Tpel-
CTaBJICHHE B Pa3HBIX (hopMaXx.
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pusayus ayemunena 6 6eH3oll.
Tonamue 06 skcmpakyuu. Boccmanoeénenue numpobenszona 6 anunut. I'omono-
euueckull psao apenos. Tonyon. Humposanue monyona. Tpomun.

OcHogHble Hanpasienuss NPOMbIULIEHHOU nepepadomKy NPUpooHo020 2a3a.
Tonymuviii Hegpmanou eas, e2o nepepabomxa.

IIpoyeccovl npomvlutientoli nepepabomku Heghmu: kpexuue, pugpopmune. Ok-
MAH080e YUCIo ODeH3UHO8 U YemaHo80e YUCTIO OU3ETbHO20 MONIUBA.
Koxcoxumuuecrkoe npouzgoocmeo u e2o npooykyus.

«OKOJIOTUYECKHUE ACTIEKThl UCTIOJIb30BaHUS YIIIEBOJAOPOTHOTO CHIPHS,
«OKOHOMUYECKUE aCIIEKThI MEXIYHAPOJAHOIO COTPYAHUYECTBA 10 UCIIOJIB30-
BaHUIO YIJI€BOJIOPOJAHOIO CHIPBS»,

«Hcropus OTKPBITHS M pa3paOdO0TKU Ta30BbIX U HE(DTSIHBIX MECTOPOKICHHI B
Poccuiickoit ®eneparuny,

«XUMUS YTI€BOJOPOTHOTO CHIPhs U MOs Oyayias npodeccus»,
«YTJIeBOJOPOIHOE TOILUIMBO, €T0 BUbI U Ha3HAUCHUE,

«CUHTeTHYECKHE KaydyKU: UCTOPUS, MHOT000pa3ue U MepCIEKTUBBIY,
«Pe3uHoTEeXHIUECKOE POU3BOCTBO U €0 POJib B HAYYHO-TEXHUUECKOM IIPO-
rpeccey,

«CBapo4yHOe IPOU3BOACTBO U POJIb XUMHUH YTIIEBOJOPOOB B HEM,

«HedTp 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOJTHOT'O MEKIYHAPOIHO-
r'0 COTPYJIHUYECTBA»

2.3. Kucnopozco-
JIepIKaIine OpraHu-
YeCKUe COETUHEHHS
(10 9)

93-94. Cnuprsl. [lonyueHnue sTaHoIa OPOKEHUEM TIIIOKO3bI U THAPATAIIUCH
sTriieHa. [ uApoKCHIIbHAS TpyNa Kak GyHKIIMOHaNbHas. [loHsTHE O TIpeeb-
HBIX OJIHOATOMHBIX CIIUPTaX. XUMUYECKHE CBOWCTBA ITAHOJA: B3aUMOJICHCTBHE
C HaTpueM, 00pa30BaHKE MPOCTHIX M CIOKHBIX 3(PHUPOB, OKUCIICHUE B ANIbICTH]I.
[TpumeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJI3M, €T0 TIOCIICICTBHS U
npeaynpexIeHue.

['muieprH Kak MpecTaBUuTEe b MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs peak-
IIUs1 HA MHOTOATOMHBIE CIIUPTHL. [I[pruMeHeHune raureprHa.

95-96. ®denon. Pusznyueckre U XUMUYCCKUE CBOMCTBA (DeHoa. B3anmHoe BiH-
SIHHE aTOMOB B MoJIeKyJie (DeHOoJIa: B3aUMOJICHCTBHUE C THAPOKCUIOM HATPUS U
a30THOM KucnoToi. [IpumeHnenue ¢heHona Ha OCHOBE CBOWCTB.

Aabaeruasbl. [lorstre 06 anpaerugax. AnbaeruanHas rpymnmna Kak QyHKiuo-
HasbHast. DopMaibIerul U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO
KHCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIONMI ciupT. [losydeHne anpieruion

YMeHue 1aBath ONpeaesieHUe U ONIEPUPO-
BaTh CJICIYIOIINMU XUMHUECKUMHU TTOHSITH-
SMU: QYHKIIMOHATBHAS TpyIIa.
XapaKkTepHuCTHKA CIIUPTOB U aJIBJIETUIOB B
CBETE TEOPHH XUMHUUYECKOTO CTPOCHHS Op-
TaHUYECKUX COCIUHCHMUI.
XapaKTepucTHKa COCTaBa, CTPOCHMS,
CBOWCTB, MTOJTYYEHUS U TIPUMEHEHUS CITHP-
TOB (M€TaHOJIa ¥ 3TaHONa), PeHOIa U allb-
IIETUIOB
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OKHCIICHHEM COOTBETCTBYIOIINX CIIUPTOB. [IpuMenenue Gpopmanbaernia Ha
OCHOBE €TI0 CBOMCTB.

97. Kap6onoBbie KUCa0THI. [loHATHE 0 KApOOHOBBIX KHCIO0TaX. KapOOoKCHITh-
Has rpynmna Kak GyHKIMoHambHast. ['oMoaoruueckuil psja npeaenbHbIX 0HOOC-
HOBHBIX KapOOHOBBIX KHUCIOT. [Tomyuenne kapOOHOBBIX KHCIOT OKUCICHHEM
anbIeTUA0B. XUMUYECKHE CBOWCTBA YKCYCHOM KHCIIOTHI: OOIINE CBOWCTBA €
MUHEPATBHBIMUA KUCIIOTaMU U peakius srepuduxanuu. [Ipumenenre ykcycHoit
KHCJIOTHI Ha OCHOBE CBOMCTB. BbICIINe dKUpPHBIE KUCIOTHI HA IPUMEPE MATbMU-
TUHOBOM M CTEAPHUHOBOM.

YMeHne 1aBath Oonpe/esieHle U Orepupo-
BaTh CJIECIYIOINMU XUMHUECKUMHU MTOHSITH-
SIMA: (YHKIIMOHAJIbHAS TPYIINA.
XapakTepHucTrUKa anbAeTHI0B U KapOOHO-
BBIX KHCIIOT B CBETE TEOPHH XHMUYECKOTO
CTPOCHHS OPTaHUYECKUX COCTUHEHUH.
XapaKTepHuCcTUKa COCTaBa, CTPOCHUS,
CBOWCTB, MOJTyUEHUS U IPUMEHEHUS aJlb-
neruioB (popManbaeruaa u aneraibaeTu-
71a), KETOHOB (aIleTOHA), KapOOHOBBIX KHC-
70T (KapOOHOBOM KUCJIOTHI)..

98-99. CnoxHblie 3¢pupsbl U xKUPpbI. [ToydeHne caoxHbIX 3PUPOB peakuen
stepudukanmu. CinoxxHeie 3¢upsl B IpUpojie, ux 3HaueHue. [Ipumenenue
CJIOXKHBIX 3()HPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxkubie 3¢upsl. Knaccudukanus xupoB. XuMHUYeCKUe CBOWCTBA
JKUPOB: THUJIPOJIU3 U THAPUPOBAHUE KUAKUX KUPOB. [[pumeHeHne )KupoB Ha
OCHOBE CBOMCTB. Mbla.

YraeBoabl. YTIeBOIbl, UX KIACCU(PHUKALMSA: MOHOCAaXapuabl (TIII0K03a, PpyK-
TO3a), IUcaxapuabl (caxapo3a) U rmoyimcaxapuabl (KpaxMai U HeJUTo03a).
['mroK03a — BEIIECTBO C IBOMCTBEHHON (DyHKIMEH — allbAeTUAOCTIHPT. XUMHYe-
CKHE CBOMCTBA ITFOKO3bI: OKACJICHHUE B IIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHUE
B copOuT, ciuproBoe Opoxenue. [IpuMeHeHne rioKo3bl Ha OCHOBE CBOMCTB.
3HayeHue yIJIeBOJAOB B KUBOW MPUPOJE U KU3HU YyesoBeka. [loHstue o peak-
LUSAX MTOJIMKOHJEHCAIMHM U TUIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILIEHUI: TII0-
K032 5 mosjucaxapu.

YMeHue 1aBath ONpeesIeHue U ONEPUPO-
BaTh CJIEIYIOIUMU XUMHUYECKUMHU MOHSTH-
aMu: (PYHKIMOHANIbHAS TPYIINA.
XapaKkTepHucTUKa CI0XKHBIX 3(UPOB B CBETE
TEOPUN XUMHUYECKOTO CTPOEHHS OpraHuye-
CKHMX COCJTMHEHUH.

XapakTepHuCcTHKa COCTaBa, CTPOEHUS,
CBOMCTB, MOJIy4Y€HUS U IPUMEHEHUS CII0XK-
HBIX 3()UPOB, )KUPOB, MBI, MOHOCAXAPH-
JOB (TITIOKO3BI), JUCAXapUIOB (caxapo3sbl),
M0JINCAaXapuI0B (Kpaxmaja 1 LEJUI0JIO3bI).

100. KonTposbHaas padora Ne 6 «KucJiopoacoaep:kaniue oprannyecKue
COeTUHEHUD)

101-102. JIaGopaTopHbie padoTsl Ne 15-19

PacTBopeHwue rimieprHa B Bojie U B3auMozaeicTBue ¢ ruapokcuaom meau (11).
CBoiicTBa YKCYCHOU KHCJIOTBI, 00IIIHE CO CBOMCTBAMH MUHEPAJIbHBIX KUCIIOT.
Jloka3aTeabCcTBO HEMPEAEIBHOIO XapaKTepa KUAKOTO XKUpa.

B3anmozeiicTBre TI1F0K03bI U caxapo3sl ¢ rugpokcuaoM meau (11).

BeinosHeHre XUMUYECKOT0 SKCTIEPUMEHTA
B TIOJIHOM COOTBETCTBHH C ITPAaBUIIaMH Oe3-
onacHoctH. Habmronenue, pukcanus u
OIMCAaHUE PE3YJILTATOB MPOBEICHHOTO
HKCIEPUMEHTA
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KadgectBenHas pCaKknus Ha Kpaxmall

Hemoncmpayuu

Oxucnenue cnupTa B ajabAeTU.

KauecTBeHHBIE peaKkIIMi HA MHOTOATOMHBIE CITUPTHI.

PactBopuMocTh (heHoNa B Bojie IpU OOBIYHOM TeMIIepaType U HarpeBaHUU.
KauecTBeHHbIe peakuu Ha (peHOII.

Peaknust cepeOpsiHOTO 3epKaja ajabIeruoB U IIIIOKO36I.

OKWuCIIeHHE allbJIETHIO0B U TITFOKO3BI B KUCIIOTY ¢ momoIbio ruapokcuaa meau (11). KadecrBennas peaknus Ha kpaxmai. Kommexmmst

3(HUPHBIX Macel.

CamMmocTosTeILHAS
pabora

48-52. UcnionbzoBanue MHTepHET-CETH, TEKYIIas paboTa ¢ JIEKIIMOHHBIM MaTe-
pHAIIOM.

TemaTuka coodueHuil, 10KJIa/10B, peepaToB, My IbTHMEIUIHBIX NPe3€eH-
TAUMIA . Memunio8ulil CRUPM U €20 UCNOIb308AHUE 8 KAYECTNBE XUMUUECKO20 Cbl-
poa. Tokcuunocmes Memanona u npasuia mexHuku bezonacHocmu npu pabome
€ HUM. DMUNEH2IUKONb U e20 npumenenue. ToKCUuYHOCMb SMUNEeH2IUKONA U
npasuia mexHuku 6e30nacHocmu npu pabome ¢ HUM.
Tonyuenue ghenona uz npooyKmos KoKCOXuMU4ecko2o npou3eoocmed u u3 Oem-
301a.
THonuxonoencayusi popmanvoezuda c ghenonom 6 enonoghopmanrboecuoHyo
cmony. Ayemanvoeeuo. [lonamue o kemonax na npumepe ayemona. Ilpumene-
HUe ayemona 6 mexHuke u NPOMbIUULIEHHOCTIU.
Mmnozoobpasue kapooHosvix Kuciom (Wasenesoui KUCI0msl KaK 08YXOCHOBHO,
AKpUIO08oU KUCIOMbL KAK HenpeoenbHoll, OeH30UHOU KUCIOMblL KaK apomamuye-
CKolL).
IInenxoobpa3syrowue macia. 3amena JHcupos 6 mexHuKe HenuuesbiM ColpbeM.
Cunmemuyeckue morowue cpeocmea.
Monounoxucnoe opodcenue enokosvi. Kuciomonounvie npooykmel. Cunocosa-
Hue kopmos. Humposanue yeanonoswl. Ilupokcunun.

«Metanom: xemouaust u xeMopoous»,

«AJIKOTOJIM3M U €ro NpoQUIaKTHKA,

«Cunretnueckue mortue cpeactsa (CMC): 1oCTOMHCTBA U HEAOCTATKNY

5

IIpoBeneHne caMOCTOSTEIBLHOIO IIOUCKA
XMUMHUYECKON MH(OpMaIUK ¢ UCTIONb30Ba-
HUEM Pa3JINYHBIX UCTOUHUKOB U €€ Mpej-
CTaBJICHHE B Pa3HbIX (hopMax.
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2.4. AzoTconepika-
1€ OpraHUYeCKHe
coenunenus. Ilo-
aumepsl (12 )

103-104. AmMunsbl. [lorarue 06 amuHax. AnndaTudeckne aMHHBL, UX KIaCCH-
(duKanus ¥ HOMEHKIAaTypa. AHWINH, KaK Opranudeckoe ocHoBanue. [lomyue-
HHE aHWIMHA U3 HUTpoOeH3ouna. [[puMeHeHe aHumHa Ha OCHOBE CBOMCTB.
AMHHOKHCJI0TBI. AMUHOKHCIIOTHI KaK aM(OoTepHbIe TU(PYHKIIMOHATIBHBIE Op-
TaHWMYECKUE COCTUHEHNSI. XUMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOIEH-
CTBHE CO LIEI0YaMH, KUCIOTaMHU U JIPYT C IPYroM (peakiys MOJTUKOHIeHC a-
un). [lentumHas cBsa3b U monmnentuasl. [I[puMeHeHrne aMIHOKHCIIOT Ha OCHO-
BE€ CBOMCTB.

YMeHue 1aBath ONpeesieHue U ONepupo-
BaTh CIEAYIOIUMH XUMUYECKUMH MOHSATH-
AMH: (QYHKLIMOHAJIbHAS TPYIIIA.
XapakTepuCcTUKa AMUHOB U aMHUHOKHUCIIOTB
CBETE TEOPUU XUMHUYECKOI'O CTPOEHHUSI Op-
TraHUYECKUX COECIUHEHUM.
XapakTepucTuKa cocTaBa, CTPOCHHUS,
CBOWCTB, MOJIy4YeHHS U IPUMEHEHUS aHU-
JIMHA, aMUHOKHUCJIOT.

105-106. beaku. [lepuunas, BTOpU4Has, TPETHYHASI CTPYKTYPHI O€IKOB. XH-
MHUYECKHE CBOMCTBA OEJIKOB: TOpEHHE, ACHATYpaLus, THAPOIIN3, LIBETHBIC peak-
1uu. buonorndyeckne GyHKIM OEIKOB.

107-108. IMosumepsl. benku 1 monrcaxapubl Kak OMOTOIUMEPHI.
ILnacTmaccsl. [lonyyeHne monMMepoB peakuyei MoIuMepU3aly U OJINKOH-
neHcauu. TepMoIuIacTHYHbIE U TepMOpEakTUBHBIE M1acTMacchl. [IpencraBu-
TEJU TUIacTMacc.

Bouokna, ux kinaccupuxanms. [lonydenue BoaokoH. OTeNbHbIC NPEICTaBU-
TEJTU XUMHUYECKUX BOJIOKOH.

XapaKTepucTHKa cOCTaBa, CTPOCHHS,
CBOWCTB, MOJy4EHUS U IPUMEHEHUS Oell-
KOB, HCKYCCTBEHHBIX U CUHTETUYECKUX BO-
JIOKOH, IJIacTMacc.

109-110. JIaGopaTopHbie pa6oThl Ne 20-22

PactBopenune GenkoB B BoJeE.

Oo6HapyxeHue 0EIKOB B MOJIOKE U B MSCHOM OYJIbOHE.

JlenaTyparnms pacTBopa 0eika KypHHOTO SiIla CIIUPTOM, paCTBOpaMH COJIeH
TSDKEJIBIX METAJUIOB U TP HATPEBaHHH.

111-112. lpakTU4yeckue padornbl Ne 4-5

Pacno3naBaHue miacTMacc v BOJIOKOH.

Pemienune skcriepuMeHTaNbHBIX 334 HA UICHTU(UKALIUIO OPraHUYECKUX CO-
€IMHECHUHU

BBIHOJ'IHGHI/IG XUMHUYCCKOT'O 3KCHepI/IMeHTa
B TIOJTHOM COOTBETCTBHH C IPaBUJIAMH Oe3-
onacHoctH. HaGmronenue, puxcamnus u
OIKCaHKE PE3YJIbTATOB MPOBEICHHOTO
IKCIIEPUMEHTA

113-114. iuddepeHunpoBaHHbIii 34T

Hemoncmpayuu

B3anMozaelicTBue aMMHaKa U aHWINHA C COJITHOM KUCIOTOM.
Peaxuus anununa ¢ OpoMHOI BOIOH.

I[OKaBaTeJ'II)CTBO HaJIn4us (bYHKHI/IOHaJ'II)HI)IX T'PYIIII B paCTBOPAX aMUHOKHUCIIOT. PaCTBOpeHI/IC H OCAXICHUC OEJIKOB.

L[BeTHBIE peakiiu OENKOB.
["opeHue NTUYBEro Mepa U MEePCTSHON HUTH.

25




CamocroaTeIbHAdA
pabora

53-57. Ucnons3zoBanune HTEpHET-CETH, TEKYIIas padoTa ¢ JEKIMOHHBIM MaTe-
pHAJIOM.

[MoaroroBka k quddepeHIMPOBaHHOMY 3aUETYy.

TemaTuka coo01IeHUI, JOKJIAI0B, pedepaToB, MyJbTUMEIUNHBIX NIPe3eH-
Tanmii: amunokanponosas kucioma. Kanpon xak npeocmasumens nOIUAMUO-
HbIX 80710KOH. Hcnonv3osanue 2uopoausa 6eikos 8 npomviuinennocmu. Ilonusu-
HUIXI0pUOd, noaumempaghmopsmuner (megaon). Penonropopmanvoezuonvie
naacmmaccul. Leanynouo. Ilpomviuiiennoe npousgo0cmeo XuMudeckux 6010-
KOH.

IIpoBeneHnE CaMOCTOSITEIBLHOIO MIOUCKA
XUMHUYECKON HH(OpMaIUK ¢ UCTIONb30Ba-
HUEM pPa3JINYHBIX UCTOUHUKOB U €€ Mpe-
CTaBJICHHE B Pa3HbIX (hopMax.

BCEI'O

171
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3. YCJIOBUA PEAJIN3AIIMA YYEBHOM JUCHUILIMHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPUATbHO-TEXHHYECKOMY 00ecrnedeHnI0

s peanuzanuu yaueOHON AUCHUILTUHBI TpeOyeTcs KAOMHET XUMUH.
O6opynoBaHue yueOHOTO KaOWHETA:

— TI0CaJJOYHBIC MECTA MO KOJIMYECTBY 00 yJaIOIINXCS;

— pabouee MecTO Ipero1aBaTess;

— KOMITBIOTEP, BUJIEOMTPOEKTOP, IKPaH;

— [lepuoanueckas cucrteMa xuMmudeckux sneMenToB J[.M1.Menpaeneena;
—TabiuIa paCTBOPUMOCTH KUCIIOT, COJIEH U OCHOBaHUM;

— BJIEKTPOXUMHUYECKUN psAJT HAPSIKEHU;

— MUHEpaJbHbIC yI00pEHUS;

— IOPTPETHI YUEHBIX-XUMHUKOB;

— XUMHUYECKHE PEaKTHBbBI, XUMUYECKas TIOCY/1a, HarpeBaTeIbHbBIE TIPUOOPHI;
— anTeykKa;

— OTHETYIIUTEIb.

3.2. UndopmanuonHoe odecrniedeHne 00y4eHus

Pexomenayemasi iuteparypa 1Jis1 00y4aOIMINXCs

la6puensn O.C., Octpoymos W.I'. Xumus my1st mpodeccuii U CenuantbHOCTeH TEXHUIECKOTO
npouIst: Y4eOHUK JUTs CTY/. YUpeXIeHui cpel. mpod. oopazoBanus. — M., 2014.

la6puensn O.C., Octpoymos W.I'., Cnaakxos C.A., HopodeeBa H.M. IIpaktukym: yue0. moco-
Oue s CTyl. yupexkaeHuit cpea. nmpod. oopazosanus. — M., 2014.

I'a6puensu O.C., OctpoymoB N.I'., CrankoB C.A. Xumus: nocodue aist noaroroBku k EI'9:
yue0. mocoOue sl CTyA. YUpeKaeHul cpel. nmpod. oopazoBanus. — M., 2014.

la6puensn O.C., JIbicoBa I'.I'. Xumus. TecThl, 3a1auu v ynpaxHeHHs: y4e0. mocodue Jyist
CTYyIl. yupexaeHuit cpen. mpod. oopazoanus. — M., 2014.

Epoxun F0.M., KoBanesa U.b. Xumus 1i1st npodeccuii u crienuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOT 0 Ipoduiieil: yaeOHUK IS CTY. yupekaeHui cpea. nmpod. oOpazoBanus. — M.,
2014.

Epoxun FO.M. Xumust: 3agauu u yrpakHeHus: yue0. mocoOue 1y CTy. YIPEKISHUN Cpe.
npod. obpazosanus. — M., 2014.

Epoxun KO.M. C60pHUK TECTOBBIX 3a/laHU# MO0 XUMUHU: yueO. mocodue A CTy. YUpeKIeHUn
cpen. mpod. odpazoBanus. — M., 2014.

Epoxun KO.M., Kopanesa U.b. Xumus nns npodeccuii u crienuaibHOCTEH TEXHUYECKOTO MPO-
Gbutst. DIIeKTPOHHBIN Y4eOHO-MeTOAMYeCKuid KoMIuiekc. — M., 2014,

Cnankos C. A., OctpoymoB WN.I'., I'abpuensu O.C., JlykpssnoBa H.H. Xumust nist npodeccuii n
CHEIMAILHOCTeH TEXHHUYECKOTO MPOPIIISL. DIECKTPOHHOE MPUIIOKEHHE (JIIEKTPOHHOE YIeOHOE H3/1a-
HUE) U CTYA. YUpexKaeHul cpea. nmpod. oopazoBanus. — M., 2014.

PexoMenyemasi iuTepaTypa JUIsl IpenofaBaTeis:

®enepanbHblil 3ak0H 0T 29.11.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @eaepanium.

[Ipuka3 MunncrepctBa oopazoBanus 1 Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepkIeHUN
(benepanbHOTO rOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPEeIHETO (MOTHOr0) 001Iero oopa-
30BaHM.

[Ipuka3z MunuctepctBa oOpa3zoBanus 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu usme-
HeHuii B [Ipukaz MunucrepcTBa o6pazoBanus U Hayku P® ot 17.05.2012 Ne 413 “O06 yrBepxaeHUN
(dbenepanrbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CpeaHero (MOJTHOTO) 00Iero oopa-
30BaHUA’ ».

[Tucemo JlenapraMeHTa rocyapCTBEHHOM MOIUTUKY B c(pepe MOArOTOBKU pabourX KaJpoB U
JIIO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnnauu 1o opraHu3aluy moydeHus
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cpelHero oouiero oopa3oBaHus B Mpeaeiax OCBOCHUSI 00pa30BaTENbHBIX POrPaMM CPEIHEro Mpo-
(deccruonanpHOr0 00pazoBaHus Ha 6a3e OCHOBHOTO O0IIETr0 00pa30BaHus C y4eToM TpeboBanwmii dene-
paNbHBIX TOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB U MOTy4aeMOi MpodecCHuy WU CrelHalb-
HOCTH CpeIHEro MpodeccCuoHAIEHOTO 00pa30BaHUsD».

["abpuensu O.C., JIpicoa I'.I". Xumusi: kHUra 1715 penoaBatess: yued.-MeTo 1. mocooune. —
M., 2012.

["a6puensu O.C. u ap. Xumust 1151 ipodeccuii U CeuanbHOCTEH TEXHUYECKOTO MPOduIs
(2JIEKTPOHHOE TPUIIOKECHHE).

HNuTepHeT pecypceni:

Axanemuk. CiaoBapu u sHimkioneauu. http://dic.academic.ru

Bonbinas coBerckas suimkionenus. http://bse.sci-lib.com

Bukuneaus http://ru.wikipedia.org

Books Gid. DnektponHnas 6ubnuoreka. http://www.booksgid.com

I'no6anteka. ['mobansHas OubaHoTeKa HaydHbIX pecypcos. http://globalteka.ru/index.html

Enunoe okHO A0CTyIa kK 0Opa3oBarebHbIM pecypcam. http://window.edu.ru

Kypnan «Xumus B mkosue». http:// www. hvsh. ru

Kypnan «Xumus u xu3ab». http:/ www.hij.ru

Wurteprer-uznanue s yauteneit «EcrectBennsie Haykmy. http://www.enauki.ru

Kuuru. http://www.ozon.ru/context/div_book/

JIabopaTopHBIE ¥ IPaKTUUECKHE PadOTHI 10 XUMUH 1151 oOygaromuxcs CI10
https://infourok.ru/laboratornie-i-prakticheskie-raboti-po-himii-dlya-obuchayuschihsya-spo-
305630.html

Jlyumast yaeOHas aureparypa. http://st-books.ru

Metoanueckas razeta «IlepBoe ceHTsOps». http://www. 1september. ru

OOpa3oBaTesIbHBIN CAUT IS MIKOJIBHUKOB «Xumusi». http://www. hemi. wallst. ru

OO0pa3zoBatebHbIN CalT U1 MKOIBHUKOB http://www.alhimikov.net

Poccuiickuit o6pazoBarenbHblil HopTai. JloCTyHOCTD, Ka4yecTBO, 3PHEKTUBHOCTD.
http://www.school.edu.ru/default.asp

DnekTpoHHas OnbimoTeka mo xumuu. http:// www. chem. msu. su

OnekrpoHHas Oubanoreynas cuctema. http://book.ru/

DJIeKTPOHHBIN KypHaAT « XUMUKA U Xumusi». http:// www.chemistry-chemists.com
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUYEFHOM JUCIHUIIIAHBI

KoHTpoab M omeHka pe3yiabTaTOB OCBOCHMSI Y4€OHOH IHMCLUIUIMHBI OCYILECTBISETCS

npenoaaBaTejicM B IPpOUECCC MMPOBCACHUSA MPAKTUICCKUX U Ha60paT0pHHX pa60T, TCCTUPOBAHMA,

d TaK)XC BBIIIOJITHCHUA O6y‘-IaIOH_II/IMI/IC$I WHIAWBUAYAJIBbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCIIEIOBAHUI.

Pe3yabTaThl 00yyeHus

®opMBbI M METOAbI KOHTPOJIS
U OLIEHKH Pe3YJIbTATOB 00y4eHHs

1 2
Ilpeomemnuie: 1. MaTepnperanus pe3yapTaToB
. c(hOpMHUPOBAHHOCTH MPEJCTABICHUNA O MECTe XUMHH | HAOIIOACHMI 3a JeATEIHEHOCTHIO

B COBPEMEHHOW HAy4YHOW KapTHHE MHpa; MOHHUMAaHHE POJIU
XUMHH B (OPMUPOBAHUU KpPyrozopa U (PyHKIHOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JJIsl PeLICHUsI MPAKTUYECKUX 3a/1a4;

. BJIa/ICHHE OCHOBOIIOJIATaIONIMMH XUMUYECKUMU TO-
HATUSMH, TEOPUSIMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBe-
pPEHHOE TOJIH30BAHUE XUMUYECKOW TEPMUHOJOTHEH U CHUM-
BOJIMKOM;

. BJIa/ICHHE OCHOBHBIMHM METOJIaMH HAay4YHOTO TO3Ha-
HUS, UCTIOJIb3YEMbIMU B XMMUU: HAOMIOJIEHUEM, OMHCAHUEM,
W3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, 00b-
SICHSITh PE3yJbTaThl TPOBEJCHHBIX OMBITOB U JICJIATh BBIBO-
JIbI; TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSTH METOBI ITO3HA-
HUS TIPH PEIICHUH TPAKTHYSCKUX 3a/1a4;

. c(hopMHUPOBAHHOCTh YMEHHUS J1aBaTh KOJIUYECTBECHHbBIC
OLIEHKH ¥ TPOU3BOAUTH PACUYETHI IO XUMUYECKUM (hopMyram
U ypaBHEHUSIM;

. BIIQJICHWE TPaBWIAMHU TEXHUKH O€30MacHOCTH TIpH
UCIOJIb30BAHUU XUMUYECKUX BEIIECTB;
. c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIMH IO OT-

HOILICHUIO K XUMHYECKON nHpOpMalny, OoJydaeMoi U3 pas-
HBIX UICTOYHHUKOB

CTY/ICHTa B IIPOLIECCE OCBOEHUS 00-
pa30BaTeNbHON TPOTrPaMMBI.

2. CtapToBasi AMarHOCTUKA MOJTO-
TOBKH CTYACHTOB TI0 ITKOJILHOMY
KypCY XUMUU; BHISIBJICHHE MOTHBA-
UM K U3Y4EHUIO0 HOBOT'O MaTepHaa.
3. Texymuii KOHTPOJIb B hopMme:

— CaMOCTOSITENIbHBIX M KOHTPOJIbHBIX
paboT 1o TeMaM pa3/ieIoB JUCITH-
IUIMHBI,

— TECTUPOBAHUS,

— JIOMaIIHeH paboThI;

— 0T4€Ta 10 NPOJECIaHHON BHEAYIU-
TOPHOW CaMOCTOSITEILHOM paboTe
COIJIaCHO MHCTPYKLMHU (IIpeCcTaBIIe-
HUE TTOCOOUs, MPe3eHTAINH; HHPOP-
MAaIlMOHHOE COOOIICHHE).

— (pOHTAIBHOTO OIPOCa;

— YCTHOTO 3a4€Ta;

— NUCbMEHHOTO 3a4ETa;

— 3anMTH pedepara;

— CaMOCTOSITENNFHOM PabOThI C KHU-
raMu v ApyruMH MaTepHraliaMH.

4. ITpoMexXyTOYHBII KOHTPOIIb B
bopme nudhepeHIpOBaHHOTO 3a-
yéra

Juunocmmnuie:

. YyBCTBO TOPJOCTH U YBa)KCHHS K MCTOPHH M JTOCTH-
KEHUSAM OTEUECTBEHHOM XMMHYECKOH HayKH; XUMHUYECKU
IpaMOTHOE TOBEJeHHE B MPO(ECCHOHAIBLHON NeATeNbHOCTU
U B OBITY ITpH OOpAIlIeHUN C XUMHUYECKUMH BEIleCTBAMH, Ma-
TepUaIaMy U MPOLECCAMU;

. TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHMs U TOBBI-
HIeHUs KBanu(pUKauu B n30paHHoM npodeccuoHanbHoi 1e-
ATEIBHOCTH M OOBEKTUBHOE OCO3HAHUE POJH XUMHYECKUX
KOMIIETCHITUN B 3TOM;

YMEHHUE HUCIOJIb30BaTh AOCTHKEHHUSI COBPEMEHHOM XHMUYe-
CKOM HayKM M XUMHYECKUX TEXHOJIOTHUH JJISi TOBBIIICHUS
COOCTBEHHOT0 HMHTEJICKTYaJIbHOTO Pa3BUTHUSI B BBHIOpAHHOMN
po¢eCCHOHATILHON IeATEIbHOCTH

1. UnTepnperanus pe3yabTaToB
HaOmoqeHnil 3a AeATeTbHOCTBIO
00ydaromerocs B MpoIecce 0CBoe-
HUS 00pa30BaTEIbHON TPOrPaMMBI.
2. Y4acTHe B KOJJICKTUBHBIX MEpO-
MNPUATHSX, IPOBOJUMBIX HA pa3jivy-
HBIX YPOBHSX
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Memanpeomemnmnuie:

. UCIOJIb30BAaHUE PA3NUYHBIX BHIOB MO3HABATEIHHOM
JESITENIbHOCTH U OCHOBHBIX MHTEJIEKTYalbHBIX OIepanuit
(mocTaHOBKM 3a1a4d, (GOPMYITHPOBAHUS THIIOTE3, aHAIHM3a U
CUHTE3a, CPaBHEHHsI, 0000IICHUsI, CUCTEeMAaTHU3aIUU, BBISBIIC-
HUS TPUYNHHO-CIICJICTBEHHBIX CBsI3€d, IMOWCKa AaHallOTOB,
(GhOopMyIMpOBaHUS BBIBOJIOB) IS PEIICHUS ITOCTABICHHOMN
3a/1a4¥, MPUMEHEHUE OCHOBHBIX METOOB MO3HaHMs (HaOII0-
JICHUS, HAYYHOTO JKCIIEPUMEHTA) ISl U3YYCHUS Pa3ITUIHBIX
CTOPOH XMMHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMHU
BO3HHUKAECT HEOOXOJUMOCTh CTAJKUBATHCA B MPOQPECCHO-
HaJIBHOU cdepe;

. WCIIOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB IS ITOJTY-
YCHMSI XUMUYECKOW HH(pOpMAIiK, YMEHHE OIEHUTH €€ JIO-
CTOBEPHOCTh JUUISl JOCTH)KCHHS XOPOIIHUX pPEe3ylIbTaTOB B
npodeccroHabHON chepe

1. MnTepniperaryst pe3yibTaToB
HaOr0IeHUH 32 e TeTbHOCTHIO
00y4aromierocs B mpoIecce 0cBoe-
HUS 00pa30BaTEIbHON IPOrPaMMBbI
(pouib B rpymme, HaBBIKK PabOTHI B
MH()OPMAIIMOHHBIX CETSX)
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