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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOM JUCITATIIIMHBI «XUMHUSI»

1.1. Ob6aacTh NpuMeHeHHs padoyeil MporpaMmbl

[Iporpamma o011e06pazoBaTeIbHON YI€OHON AUCITUTUTMHBI « XUMUS TIPeIHA3HAYEHA J1JIS U3Y-
YCHHUS UCTOPUH B MPO(HECCUOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aAIUSIX, PEATU3YIOIIUX 00pa3oBa-
TENILHYIO MPOrPaMMy CPEIHEro 00IIero o0pa3oBaHus B Mpe/iesiax OCBOCHUSI OCHOBHOM podeccHo-
HaJIbHOW 00pa3oBaTesbHOM mporpammsl 1o npogdeccusim CIIO.

[Mporpamma y4eOHOM AMCIUILIMHBI OPUEHTUPOBAHA HA pean3aluio (eaepaibHOro rocyaap-
CTBEHHOT'0 0OpazoBaTenbHOro cTangapra (ganee — ®I'OC) cpennero (moaHOT0) 00IIETO 0Opa30BaHUs
10 XMMHUHU Ha 0a30BOM YpOBHE B IIpe/IesiaX OCHOBHON 00pa30oBaTeIbHON MPOTrPaMMbl HAYaIBHOTO MPO-
(beccruoHanTpHOr0 00pa30BaHUs C YI€TOM MPOGUIIS MOIy9aeMOro IpodheCCHOHATBFHOTO 00pa30BaHUsI.

1.2. MecTo y4eOHOM TUCHUILINHBI B CTPYKTYpPe OCHOBHOI NpodeccnoHaIbHOI 00pa3oBa-
TeJIbHOM NMPOrpaMMbl: y4deOHas TUCIUIUIMHA «XUMU» OTHOCUTCS K 00111€00pa30BaTeIbHOMY LIUK-

ay.

1.3. Ilesu 1 3a1a4u y4eOHOI JUCHMIIIMHBI, TPe0OBAHMSA K pPe3yJIbTATAM OCBOCHHS Y4eo-
HO¥M TUCUHMIIHHBI

CopepxaHue IporpaMMbl «XUMHUS» HAIIPABIEHO Ha JTOCTH)KEHUE CIIETYIOINX HeJIeH:

* (hopMupoBaHue y 00y4arOIIKUXCsl YMEHUS OLIEHUBATh 3HAUUMOCTh XUMHUYECKOTO 3HAHUS JUIsI
Ka)KI0T0 YEJIOBEKa,

* (hopMupoBaHue y 00ydaromuxcs LEeJIOCTHOTO MPEACTaBIECHUS O MUPE U POJIM XUMUU B CO37a-
HUH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI MUPa; YMEHHS OOBSCHITH OOBEKTHI M IPOIIECCHI
OKpY>Karolleu NeHCTBUTEIBLHOCTHU: IPUPOTHOM, COLIMATBLHOM, KYIbTYPHOUM, TEXHUYECKOUW CpeIbl, —
UCIOJIB3YS JJIsl TOI0 XMMHUYECKHUE 3HAHUS;

* pa3BUTHE y 00yUaroImUXCcsl yMEHUH pa3ianyaTh (PakTsl U OLIEHKH, CPAaBHUBATH OLIEHOUHBIE BbI-
BOJIbl, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C OINPENEICHHON CUCTEMOM IIEHHO-
cTel, popMyIupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* npuoOpeTeHne 00yUJarOIUMUCS OIbITa Pa3HOOOPA3HON AESITENILHOCTH, IO3HAHUS U CaMOTIO-
3HAHUS; KITIOUEBBIX HaBBIKOB, UMEIOIUX YHUBEPCAJIbHOE 3HAUCHHE JJIs1 PA3JIMUHBIX BUJOB JESATEIbHO-
CTH (HaBBIKOB PEIICHHsI TPOOJIeM, IPHHATHUS PEIICHUH, TOUCKa, aHai3a 1 00padoTKK HH(pOpMaIum,
KOMMYHHKAaTHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYJHUYECTBA, O€30I1aCHOr0 OOpaIleHus C Be-
IIECTBAMHU B ITOBCEIHEBHOW KU3HU).

OcBoeHue cofepkanus y4eOHON JUCITUTUTMHBI « XUMUs», 00ECIIEUNBACT TOCTIKEHHE 00y4a-
IOIIUMHUCS CIEIYIOIINX PE3YIbTaTOB:

* IUYHOCMHBIX:

— YyBCTBO TOPAOCTU U YBAXKEHUS K UCTOPUU U IOCTUKEHUSM OTEYECTBEHHON XUMHYECKOM
HayK{; XUMHUYECKH TPAMOTHOE TTOBEICHNE B TPOQPECCHOHATBHON IEATETLHOCTH U B OBITY IpU 00pa-
LIEHUU C XMMUYECKMMU BELLIECTBAMH, MaTepUajaMy U MPOLIECCAMU;

— FOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHus U MOBBIIMICHHS KBaTM(DHUKAIIMK B M30paHHON TIPO-
(heccHOoHANBHOM e TEIBHOCTH U 00 BEKTUBHOE OCO3HAHUE POJIM XUMHUECKUX KOMIIETCHIIUN B 3TOM;

— YMEHHE HCII0JIb30BaTh JOCTUKEHHS COBPEMEHHONW XMMHYECKON HAYKH U XUMUYECKUX TeX-
HOJIOTUH JJIs TOBBILICHUS] COOCTBEHHOT'O MHTEIICKTYaJIbHOTO Pa3BUTHS B BEIOpaHHOI mpodeccuo-
HaJIbHOM JIeATCIbHOCTH,

* Memanpeomemnubix:

— KCII0JIb30BAHUE PA3IMYHBIX BUI0B [T0O3HABATEIBHOM IE€ITEILHOCTH U OCHOBHBIX MHTEJUIEKTY-
aJBHBIX OTepaluil (MIOCTAaHOBKY 3a7a4d, GOPMYIUPOBAHUS THIIOTE3, aHAJIN3A U CHHTE3a, CPABHEHUS,
0000111eHus, CUCTEMAaTU3alluH, BBISIBIICHUS] IPUYUHHO-CIIEICTBEHHBIX CBSI3€H, IOUCKA aHaJIoroB, (op-
MYJIMPOBAHHUS BBIBOJIOB) JIJIsl PEIICHUS TOCTABICHHON 3a/1a4d, TPUMEHEHNE OCHOBHBIX METOJIOB T10-
3HaHUA (HAOIIOCHUS, HAYYHOTO SKCIIEPUMEHTA) JIsl U3YUEeHHsI PAa3IUYHBIX CTOPOH XUMUYECKUX 00b-
€KTOB H MPOIIECCOB, C KOTOPHIMHU BO3ZHHKAET HEOOXOAMMOCTh CTATKUBATHCS B TPO(HECCHOHATLHOM

chepe;



— HCIIOJIb30BaHUE PA3IMYHBIX HICTOYHHUKOB ISl MTOTYYEHUS XUMUUECKOH HHPOpMalud, yme-
HUE OLIEHUTH €€ JOCTOBEPHOCTH /ISl JOCTHXKEHHUSI XOPOIIUX Pe3yabTaToB B MpodeccruoHambHou cdepe;

* NPeOMeMmHbIX:

— c(hopMHEpOBaHHOCTH TIPEICTABICHUN O MECTE XMMHUU B COBPEMEHHOUW HaydYHOUW KapTHHE MU-
pa; MIOHUMaHUE POJIM XUMHH B (POpMHPOBaAHUH KPYro30opa U (PyHKIIMOHATEHOM IPaMOTHOCTH YeJIOBEeKa
JUISL pELIEHUS IPAKTUYECKUX 33]1a4;

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

— BIIaJICHHE OCHOBHBIMH METO/IaMH HAyYHOTO MO3HAHUS, UCTIOJIb3yeMbIMU B XUMUU: HAOII0-
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 AaBaTh KOJIUYECTBEHHBIE OLEHKU U MPOU3BOJAUTH PACUETHI IO
XUMHYECKUM (DOpMYITaM U ypaBHEHUSIM;

— BIIaJICHHUE NMPaBUJIaAMU TEXHUKH 0€30MaCHOCTHU MPU UCIIOIB30BAHUU XUMUYECKUX BEILIECTB;

— c(hopMHPOBAHHOCTH COOCTBEHHOM MO3UIIMH 10 OTHOIICHUIO K XMMHYECKONH MH(POPMAIINH,
MOJIy4a€MOU U3 Pa3HbIX HCTOYHHUKOB.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILINHBI

2.1. O0bém yueOHON AMCUMIIMHBI M BUABI Y4eOHO0#l padoThI

[pu peanuzanuu coaepkanusi 0011e00pa3oBaTENbHON YUeOHOH AUCIUTTUHBI « XUMHSD) B TIpe-
nenax ocBoeHus: OIIOIT CIIO Ha 6a3e ocHOBHOTO 00IIero 0Opa30BaHUs C MOJYYEHUEM CPEHEro 00-
mero odbpazosanus o crnenuanbHocty CIIO TexHrueckoro npoduis yyeOHas Harpyska 00y4aronux-

Cs COCTaBJIACT:

Bun yueoHoi padoThl

O0BEM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3Ka 171
O0s3aTesIbHAsI Ay IUTOPHAsI Y4eOHAasi Harpy3Ka 114
B TOM YHCJIE:
JIEKLIUH, YPOKOB 76
71a00paTOPHbIE U NPAKTUYECKHUE 3aHATHS 38
BueayauTopHas camocTosiTeIbHAas padoTa 00yJaronmxcs 57

IIpomeskyTouHnas arrectauusi B popme IK3aMeHa

2.2. Y4eOHBIN TeMATHYECKUM MJIaH

Bup yueOHoit padoThI
AynutopHbie 3ansaTus. Conep:kanue o0y4eHust
Beenenue
1. O0mas 1 HeopraHm4veckasi XUuMH s
1.1. OcHOBHBIC MOHATHS ¥ 3aKOHBI XUMHH

1.2. Ilepunoauueckuii 3akoH u [leproguueckas cucreMa XMMUYECKUX 3JIE€MEH-
toB [I.1. MenzeneeBa u CTpO€HHUE aToMa
1.3. Crpoenue BemiecTBa

1.4. Bona. PacTBOpbI. DIEKTpOIUTHYECKAS TUCCOLIUALIMS

1.5. Knaccudukanus HeOpraHm4eCK1X COSAMHEHUN U MX CBOWCTBA
1.6. XuMuyeckue peakiuu

1.7. MeTamisl 1 HEMETaJIIbI

2. Opranunyeckasi XuMus

2.1. OCHOBHBIE MOHATHS OPTAHUYECKON XUMUU U TEOPUS CTPOCHUSI OpraHuye-
CKHX COCTMHECHUH
2.2. YrneBogopoabl U UX MPUPOJIHBIE UCTOYHUKH

2.3. Kucnopozacoepxaliye OpraHuuecKiue COeJMHEHUs
2.4. AzoTconepikaiine opranndeckue coequuenus. [lonmmepsl
Hroro
BueaynuTopHasi camocTosiTeJibHAs padora

[TonroroBka BEICTYIUICHHI IO 33/IaHHBIM TeMaM, JOKIIAI0B, pedepaToB, IcCe,
WHIWBHIYAIBHOTO IMPOEKTA C UCIIOIh30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHI
U ap.

IIpome:kyTounasi arrecranusi B gopme 3xk3amena (2 cemectp)

Bcero

Kosa-Bo yacos

70

10

12
14
12
42

12

10

12
114

57

171



2.2 TemaTu4yeckuii IVIaH U coAepPKAHHUE Y4eOHOM AU CUUIIMHBI «XHUMHUD»

HanmenoBanue Coaepxanue yueOHOI JMCOHUILIMHBI, JIA00PATOPHbIE U NMPAKTHYECKHE pPa- K-Bo
OcHoBHBIE BH/bI 1eSITeIbHOCTH
pa3/iesioB U TeM 00THBI, caMOCTOSAITe/IbHASL padoTa 00y4yaommXxcst 4acoB
BBenenune (2 1) 1-2. HayuHble MeTO/IbI MO3HAHUS BEUIECTB U XUMHUYECKUX SIBICHMIA. Pob aKc- 2
NepUMEHTa U TEOPUH B XUMHUH. MoIeTUpOBaHNE XUMUYECKUX MPOLIECCOB. 3HA-
yeHue xumun npu ocsoeHnu npodeccuii CI10 u cnennansuocret CITO texHu-
4yecKoro nmpoduist mpodecCHoHATBHOT0 00pa3oBaHuUs
1. O6mas u Heop- | 3-4. OcHOBHBIE NOHATHS XUMHH. Bemectso. AToM. Mosnekyna. XuMudeckui 2 YMeHue 1aBathb onpezesieHue U Onepupo-
raHuvecKas Xu- aneMmeHT. Ayorponus. IIpocTsie u ciokHble BemecTBa. KauecTBEeHHbIN U KO- BaTh CJIEIYIOIINMU XUMHUUECKUMHU MOHSTH-
must (70 1) JIMYECTBEHHBIN 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, OTHOCUTEJIbHbIE ATOMHAs
HSITHS ¥ 3aKOHEL Y MOJIEKYJIIpHAsi MacChl, MOH, AJIJIOTPOIINS,
XM (6 ) MOIIb, H30TOIIBL, MOJIAPHAs MacCa.
Hcnonb3oBaHue B yueOHOH J1€ATEIIBHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.
Onpenenenre BO3MOKHOCTEH TPOTEKAHUS
XMMHUUYECKHX IPEBPAICHUN B Pa3IMUHBIX
YCIIOBUSIX.
5-6. OcHoBHBbIE 3aKOHbI XUMHMHU. CTeXHOMETpHUsl. 3aKOH COXPAHEHUS MaCChl 2 YMeHue 1aBath ONpeesIeHue U ONEPUpo-
BELIECTB. 3aKOH IMOCTOSIHCTBA COCTABA BELIECTB MOJIEKYJISIPHON CTPYKTYpHI. 3a- BaTh CJIEIYIOIUMU XUMHUYECKUMHU MOHSTH-
KOH ABOTaJipo U CIEACTBUS U3 HETO. SIMH: OTHOCUTEJIbHAsA MOJIEKYJISIpHAsl Macca,
MOJIb, MOJISIpPHAsl Macca, MOJIIPHBINA 00BEM
ra3oo0pa3HbIX BELIECTB, BAJICHTHOCTb.
dopmynpoBaHUE 3aKOHOB COXPaHEHUS
MaccChl BELLIECTB U IOCTOSHCTBA COCTAaBa
BEILIECTB. Y CTAHOBKA IPUYUHHO-
CJIEJICTBEHHOMW CBSA3U MEXKY COJIEpPKaHUEM
9THX 3aKOHOB Y HAIIUCAHUEM XHUMHYECKUX
dbopmMyn U ypaBHEHHUH.
7-8. PacuéTHbie 3a7a4l Ha HaX0XKJI€HUE OTHOCUTEIBLHON MOJIEKYISIPHOU MACChI, 2 YMeHue naBaTth ONpeAeIICHUE U ONIEPUPO-

OIpCaACICHUC MacCOBOM JOJIN XUMHNYCCKHX 5JICMCHTOB B CJIO’KHOM BCIICCTBE

BaTh CIEAYIOIMMHU XUMHUYECKUMU MTOHATHU-
SIMU: OTHOCUTEIIbHAS MOJIEKYJISIPHAs Macca,
MaccoBast 10J1s.

Pemienue pacuéTHbIX 3a1a4 110 XUMUYe-




CKUM (pOpMYJIaM U YpaBHEHUSIM

Jemoncmpayuu

MOIIeJII/I ATOMOB XUMHUYCCKHX 5JICMCHTOB.

Mogenu MoKy IPOCTHIX U CIOKHBIX BELIeCcTB (mapocTep:kHeBble u CTroapTa— bpurneba).

KoJsutekiwst mpocThIX U CIIOKHBIX BEIIECTB.
HexkoTopsie BemecTBa KOMMYECTBOM | MOJIb.
Mopenb MOTsIpHOTO 00BEMa Ta30B.
Annorponus pocdopa, KHCI0poa, 0JI0Ba.

CamocrosTeIbHas
padora:

1-3. Ucnonws3oBanue MuTepHeT-cetn 1 MHTEpHET-yueOHMKa, TeKyIIas padoTa ¢
JICKITMOHHBIM MaTEePUAJIOM.

Pemienue TUMOBBIX 3a7a4: a) COCTABICHUE XUMHUECKHX (POPMYIT IO BaJICHTHO-
cTH; 0) onpeaesieHre OTHOCUTEIBPHOU U MOJICKYJIIPHON MaccChl; B) ONpe/IeeHIe
KJIacca ¥ Ha3BaHM HEOPraHUYECKUX COCTUHEHUI 1Mo popmyne

TemaTuka coo01IeHUIi, T0KJIA10B, pedepaToB, MyJIbTUMETHITHBIX MPe3€eH-
TalUii: aniomponusvie Moougurayuu yenepooa (aimas, epagum), Kuciopooa
(Kuciopoo, 030m), ono6a (cepoe u benoe 01060). [lonamue o xumuueckou mex-
HOJO2UU, OUOMEXHONIO2UU U HAHOMEXHONOSUU.

«AJIOTPOIHUS METAIITIOBY,

«AJIOTPOIUS HEMETAIIIOBY,

«buotexHonorus u reHHas nHxeHepus — rexHosiornu XXI Bekay,
«HaHOTEXHOIIOTHS KaK MPUOPUTETHOE HATIPABIICHUE PA3BUTHS HAYKH M POU3-
BoJicTBa B Poccuiickoil deneparum»

IIpoBeneHne caMmoCTOSITENILHOTO MOUCKA
XUMHUYECKON MHPOPMAIUH C UCIIOJIb30Ba-
HHUCM PA3JIMYHBIX UCTOYHUKOB U €€ IPCI-
CTaBJICHHE B pa3HbIX (popmax. PemeHue
pacuéTHBIX 3a]a4 10 XUMUYECKUM (opMy-
JlaM U ypaBHEHUSIM

1.2. Ilepuonnye-
ckwuii 3akoH u Ile-
puoauyecKas cu-
CTEMa XHUMUYECKHX
aneMmeHToB /..
MenneneeBa u

9-10. Iepunoauyeckuii 3axon /I.U. MenaeneeBa. Otkpritue /.. Mennenee-
BbIM [lepuonuueckoro 3akoHa. [lepuonnueckwnii 3akoH B hopmynuposke .M.
Menneneesa.

[lepronuueckas TabMIIa XUMUYECKHUX JIEMEHTOB — IpaUIecKoe 0ToOpake-
HUE MIEPUOIUYECKOT0 3aKoHa. CTPYKTypa MEePUOTUIECKON TaOIUIIBI: IEPUOIBI
(manple 1 60JbIIKE), TPYNBI (TJIaBHAS U TOOOYHAs)

MenneneeBckas ¢popmynuposka [lepuonu-
4eCKOIo 3aKOHa




cTpoeHue aroma (8

4)

11-12. Ctpoenne atoma u Ilepuonnuecknii 3axon /[.LU. MenneseeBa. Atom
— CIIO’KHast yacTula. Spo (MpOoTOHBI U HEUTPOHBI) U AIIEKTPOHHASI 000JI0UKA
N3oTonbl. CTpoeHHE 3IEKTPOHHBIX 000J0YEK ATOMOB 2JIEMEHTOB MaJIbIX NIEPH-
OJIOB.

YMeHue naBaTh ONpeaesICHUE U ONIEPUPO-
BaTh CIEAYIOIIMMHU XUMHUUYECKUMU MTOHATHU-
SIMH: H30TOIIEI, aTOM, XHMHYCCKHI dJIe-
MECHT.

YcTaHoBKa 3BOIIOLMOHHON CYITHOCTH
MEH/IEJIEEBCKOM U COBPEMEHHOM hopmy-
mpoBokK [lepuoanueckoro 3akona /1. U.
MenpeneeBa. O0bsicHeHUE PUZNIECKOTO
cMBbIC)Ia cuMBOJIUKH [lepuoandeckoit Tabd-
JIMIBI XUMHUYECKHX d1eMeHToB /1. 1. MeH-
nerneeBa (HOMEPOB dJIEMEHTa, IEPHUO/Ia,
IPYIIbI) U YCTAHOBKA MPUYMHHO-
CJICJICTBEHHOM CBA3U MEXIY CTPOCHUEM

13-14. OcoGeHHOCTH CTPOCHHUSI DTIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB 2

aToOMa U 3aKOHOMEPHOCTSIMH U3MECHCHHS
OONBIINX TIEPUOIOB (TIEPEXOHBIX 3NIeMeHTOB). [loHsTHE 00 OpOUTANIX. S-, P- U .

CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMU
d-opburanu. DieKTpoHHbIE KOHPUTYpallMd aTOMOB XUMUYECKUX JIEMEHTOB.

BEIIIECTB B MEPUOJIAX U IPYIINAX.
Cospemennas Gpopmynuposka [leproanaeckoro 3akoHa. 3Hauenue [lepuonu-

. XapakTepucTUKa IEMEHTOB MaJIbIX U
yeckoro 3akoHa u [lepuoanueckoit cucteMbl XuMU4eckux snemMenToB J[. .
N OOJIBIINUX MEPUOJIOB TIO UX MOJIOKCHHIO B

MemnzerneeBa 1 pa3BUTUS HAYKHA U TIOHUMAHUS XUMUYECKOW KapTHHBI MUPa o

[Tepuoanueckoii cucreme /. 1. Menaene-

eBa
15-16. JIa6opaTopHas padora Ne 1 2

MOI[GJ'II/IPOBaHI/Ie IMOCTPOCHUA HepHOHquCKOfI Ta6J'II/IHBI XHUMHUYCCKHUX 3JICMCH-
TOB

Jemoncmpayuu Paznuunsie popmel [leproanueckoit cuctemsl xumudeckux siaemeHToB Jl. . Menneneena.

Junamuueckue Ta0iauibl 1yt MoaenupoBanus [lepronnieckoit cuctemMbl. DIEKTpU3aLus Tel U UX B3aUMOJEHCTBHE
CamocrositeabHas | 4-7. Vcnonb3oBanue MuTepHer-cety u HTepHET-yueOHMKa, TeKyas padora ¢ 4 IIpoBeneHne caMmoCTOSTENIBHOTO ITOUCKA
pabora: JIEKIIMOHHBIM MaTEPHUAJIOM. XUMHYECKON MHPOPMALIUH C UCIIOJIb30Ba-

Hanmcanue 371eKTpOHHBIX U 3JIEKTPOHHO-Tpadudeckux GopMya aToMOB XUMU-
YECKUX DJIEMECHTOB.

TemaTuka coo0meHuii, 10KJIa10B, pe)epaToB, My JIbTHMEIUIHBIX NPE3€CH-
TauMii: paduoakmuernocms. Hcnonv3osanue paouoaxmusHuix U30monoe 6
mexHu4eckux yenax. Penmeenosckoe usnyuenue u e2o uCno1b306anue 6 mexHu-
ke u meouyune. Mooenuposanue kax Memoo npocHO3UPOBAHUS. CUMYAYUU HA
npou3e00cmee.

HHUCM PA3JIMYHBIX UCTOYHUKOB U €€ IPCI-
CTaBJIECHHE B Pa3HBIX opMax.




«Xuznb u gesrenbHocTh [. Y. MeneneeBa,

«[lepuonnyeckoMy 3akoHy Oyayliee He IPO3UT pa3pyLIEHUEM. . .»,
«Cunre3 114-ro anemMenTa — TpuyM{Qp pocCUMCKUX (HU3HMKOB-SIEPIIUKOBY,
«HM30TONBI BOTOPOLAY,

«Mcnonb30BaHNEe paiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEISIX),
«PEHTreHOBCKOE M3JIyUYEHHUE U €r0 UCII0JIb30BAHNUE B TEXHUKE U MEIUIIMHE»

1.3. Ctpoenue Be-
miectBa (10 )

17-18. Uonnasi xumu4eckasi cBsi3b. KaTuoHsl, ux o0pa3oBaHue U3 aTOMOB B
pe3ynbTaTe mpolecca OKUCIeHUsS. AHHOHBI, X 00pa30BaHHE U3 aTOMOB B pe-
3yJbTaTe Mpolecca BoccTaHOBIeHUA. IOHHAs CBA3b KaK CBSI3b MEXK1Y KaTHO-
HaMH 1 aHHOHAMH 32 CUET JIEKTPOCTATHYECKOTo MpuTshkeHus . Kiaccuduka-
U5l HIOHOB: TI0 COCTaBY, 3HAKY 3apsi/ia, HATMYUIO TUHAPATHON 060m0uku. MoH-
HbI€ KpUCTAJIIMUECKUe perieTku. CBONCTBA BELECTB ¢ HOHHBIM TUIIOM KpH-
CTaJUIMYECKOU PELICTKU.

YMeHue 1aBath ONpeaesieHue U ONepupo-
BaThb CJ'IG)IYIOHH/IMI/I XUMHUYCCKHUMMU ITIOHATHU-
SIMH: HOH, XHMHYECKas CBA3b, BEIIECTBA
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHUS.

OOBsCHEHHE 3aBUCUMOCTH CBOMCTB Be-
LIECTB OT UX COCTaBa U CTPOEHUS KpPUCTAJI-
JINYECKUX PEIICTOK.

19-20. KoBajieHTHasi XuMHu4eckas cBsi3b. MexaHn3m oOpa30BaHMs KOBAJICHT-
HOW CBsI3U (OOMEHHBIN ¥ IOHOPHO-aKIEIITOPHBIN). DIEKTPOOTPHUIIATSITLHOCTb.
KoBasneHTHble nonsipHas v HEMOJSpHASI CBI3U. MONEKYISIpHbIE U AaTOMHBIE
KpHUCTaTHIecKkue penieTku. CBOMCTBA BEMIECTB ¢ MOJICKYISIPHBIMU M ATOMHBI-
MU KPUCTAJUTMYECKUMHU PEIIETKAMHU.

MeTrajsinyeckas cBsi3b. MeTtauimueckas KpUCTaUIMYECKas peleTka U MeTall-
Iudeckas XuMudeckas cBsizb. OU3nUecKre CBOWCTBA METAIIIOB.

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

OObsICHEHNE 3aBUCUMOCTH CBOMCTB Be-
IIeCTB OT UX COCTaBa U CTPOCHUA KPpUCTAJI-
JIMYCCKHUX PCIICTOK.

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

21-22. ArperaTHble COCTOSIHMS BellleCTB M BOJOPOAHAsl CBsi3b. 1BEpHOE,
JKUJKOE W Ta3000pa3HOe COCTOsSHMS BemiecTB. [lepexon BemecTBa M3 OJHOTO
arperaTHOro COCTOSIHUS B ipyroe. BogopoaHas cBsi3b.

Yuctele BemecTBa M cMecH. [lonsaTre o cMecH BeniecTB. I'OMOreHHEIE U T'eTe-
porenubie cMecu. CocTaB cMeceil: 00bEMHASI 1 MAcCOBas 10JIM KOMIIOHEHTOB
CMEeCH, MacCOBast JI0JISI IPUMECEH.

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

XapaKkTepUCTUKA BaKHEHUIIINX TUIIOB XU-
MHYECKHUX CBS3€H M OTHOCHUTEILHOCTH 3TOM
TUIIOJIOT M.

23. KonTpoabHast padora Ne 1 «Buabl XuMu4eCKoH CBSI3H»

24. lucnepcublie cucreMbl. [loHsTre 0 guicniepcHoii cucteme. lucnepcHas da-

YMeHue 1aBath ONpeesIeHue U ONEPUpO-
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3a U qucnepcuoHHas cpena. Knaccuduxanus nucnepcHsix cucteM. [lonstue o BaTh CJIEAYIOIUMH XUMHYECKUMH TTOHSATH-
KOJUTOMIHBIX CUCTEMAax SIMH: UOH, PACTBOPBIL, JJIIEKTPOIIUT U HE-
ANEKTPOJIUT
25-26. J1aGopaTopHbie padoTbl Ne 2-3 2 BrInonHeHre XUMUYECKOT0 SKCIIEPUMEHTA
[TpuroroBneHune cycreH3nu KkapOoHaTa KalblUs B BOJIE. B MTOJIHOM COOTBETCTBUU C MpaBUiIaMu 0e3-
[Tomyuenue 3MyIbCHM MOTOPHOT'O MacJa. onacHocTH. Habmonenue, pukcanus u
O3HakoMJIEHHE CO CBOMCTBaMU TUCTIEPCHBIX CUCTEM OIKCaHME PE3YIbTAaTOB IPOBEJAECHHOTO
JKCIIEPUMEHTA.
Jemoncmpayuu Moaenp KpUCTaUIMYECKOW PEIETKU XJIOPUAA HATPUS.
OO0pa3ipl MUHEPAJIOB ¢ MOHHOM KPUCTAJUIMYECKON PEIIETKON: KaIbIUTa, TaluTa.
Moenu KpUCTaUIMYECKUX PEIIETOK «CYXOTO Jibaay (Wiu Hoja), anmasa, TpaduTa (MId KBapia).
[TpuGopb! Ha )KUIKUX KPUCTAIUIAX.
OO6pa3iibl pa3IMYHBIX TUCIIEPCHBIX CUCTEM: IMYIIbCH, CYCIIEH3HH, a3p030JIeii, reiei 1 30J1eH.
Koarymsums.
Cunepesuc.
Dddexr Tunnans
Camocrositesibaast | 8-12. Mcnions3oBanue MHTepHET-ceTn U IHTepHET-yueOHUKA. 5 [IpoBeaeHue caMOCTOATENILHOTO MTOUCKA
padora OmnpenesneHue CTENEHN OKUCICHUS B CIIOKHBIX BEIIECTBAX. XUMHUYECKON MH(POPMAIUH C UCIIOJIb30Ba-
TemaTuka coo01eHuil, 10KJIa/10B, peepaToB, My JIbTHMEIUIHBIX NPe3€eH- HHUEM PA3JIMYHBIX UICTOYHUKOB U €€ IIPe]-
TalUi: noapHOCMb C853U U NONAPHOCHb MoneKyabl. Konoencayus. Texy- CTaBJICHHE B Pa3HBIX popMax.

yecmsv. Bozeonka. Kpucmannuzayua. Cyorumayus u oecyorumayus. Anomanuu
Qusuueckux ceoticme 600vl. Kuokue kpucmainnvl. Murepanvl u 20pHble NOPOOLL
KaK npupooHnvie cmecu. IMYyabCuu u cycnenzuu. 301u (6 mom wucie aapo3onu) u
eenu. Koazynayusa. Cunepesuc.

«[1na3ma — yeTBepTOE COCTOSIHUE BEIIECTBAY,

«AMopdHBIe BelIeCTBa B MPUPOE, TEXHUKE, OBITY,

«OxpaHa OKpyXaromiei cpebpl OT XUMHUYECKOTO 3arpsi3HeHus. KonnvecTBeH-
HBIE XapaKTEPUCTHUKU 3arpA3HEHUS OKpYXKaIoUIei cpenb,

«IIpumenenmne TBEpAOTO U ra3o0opazHoro okcuaa yriaepoaa (IV)y,

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

«KocMmerndeckue remmy,

«I[IpumeHeHne cycrieH3ui U SMYIbCUN B CTPOUTENILCTBEY,

«MwuHepaJIbl ¥ TOPHBIE TTOPOJIBI KaK OCHOBA JIUTOCHEPHD)
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1.4. Bona. PactBo-
PBI M DJICKTPOJIUTH-
yecKas JUCCOoLa-

27-28. Bona. PactBopnl. PacTtBopenne. Bona kak pactBopurenb. PactBopu-
MOCTh BeIlecTB. HachllleHHbIC, HEHACBIIICHHBIC, TEPECHIIICHHBIC PACTBOPHI.
3aBUCUMOCTH PaCTBOPUMOCTH TI'a30B, )KHI[KOCTGﬁ M TBCPABLIX BCHICCTB OT pas-

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

s (8 1) JUYHBIX (PaKTOPOB. ANEKTPOJIUT, SMEKTPOIUTHYECKAS JUCCO-
MaccoBas 10151 paCTBOPEHHOTO BEILIECTBA [AAINs], OKUCIUTETh U BOCCTAHOBUTEIIb,
29-30. DyeKTpoIUTHYECKAas] TMCCOUUANUSI. DIEKTPOIUTHI U HEINEKTPOIUTHI. OKHCJIEHHE U BOCCTAHOBJICHHUE.
DNEKTPOIUTHYECKAs Tuccolralus. MeXaHU3Mbl DJEKTPOTUTHUECKON IHUCCOo- DopMyIHPOBKAa OCHOBHBIX MOJI0KEHUN
ITUAITH JIJIS BEIIECTB C PA3IMYHBIMHA TUTIAMH XUMUYECKOW CBs3H. [ mupaTupo- TEOPHUH JIEKTPOIUTHUECKON TUCCOLUALINN
BaHHBIC U HETUJPATUPOBAHHBIE HOHBL. CTEMEHb NMEKTPOIUTHUECKON THUCCOIIH- U XapaKTEepUCTHUKA B CBETE ITOU TEOPUU
aruu. CUIbHBIE U c1a0ble 3JIEKTPOIUTHI. CBOMCTB OCHOBHBIX KJIACCOB HEOpPraHUYe-
— CKHX COCIMHCHUH.
31-32. OCHOBHBbIE MOJOKEHUS TEOPUU NIEKTPOIUTUIECKON JUCCOLUALINY. PelneHne pacu&THBIX 3a71a4.
Kucnotel, o0CHOBaHUS U COJIM KaK 3JEKTPOJIUTHI
33-34. IIpakTnueckas padora Ne 1 IlonroroBka pacTBOpPOB 3a/1aHHOI KOHIIEH-
[IpuroroBnenue pacTBopa 3aJJaHHOM KOHIEHTPALIMHI Tpauuu
emoncmpayuu PacTBOpUMOCTB BELIECTB B BOJE.
CobupaHue ra30B METOJIOM BBITECHEHUS BOJIBI.
PactBopeHue B BOJie CEpHOM KMCIIOThI U COJIEN aMMOHMUSL.
OO0pa31pl KPUCTAIUIOTHIPATOB.
W3roTtoBiieHHE TUIICOBOM MOBSI3KHU.
HcnpiTanne pacTBOPOB JIEKTPOJIUTOB U HEIIEKTPOIUTOB Ha MPEAMET JUCCOLUALIUY.
3aBUCUMOCTD CTETIEHU AJIEKTPOJIUTUUECKON AUCCOLUAIIUN YKCYCHON KUCIIOTHI OT pa30aBiIeHUs pacTBOpA.
JIBMKEeHHE OKPAIIEHHBIX HOHOB B JIEKTPUIECKOM IIOJIC.
[TpuroroBieHue >KECTKOM BOJBI U YCTPAHEHHE €€ KECTKOCTH.
HMoHuTh!.
O06pa3ipl MUHEPaJIbHBIX BOJ Pa3JIMYHOTO HA3HAYEHUSI.
CamocrositeabHas | 13-18. Vcnonb3oBanue MuTtepuer-cetn u MHTEepHET-yueOHUKA, TeKyILas pabo- [IpoBeneHue caMOCTOSITENIFHOTO MOUCKA
pabdora Ta C JICKIIMOHHBIM MaTEPHATIOM. XUMUYECKON HH(OPMAITUHU C UCTIOJIH30BA-

Pemienue 3a1a4 Ha Hax0X/JIEHWE MAacCOBOM 101U pacTBOPEHHOTO BemecTBa. Co-
CTaBJICHHE MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUI peaklnii B pacTBOpax 3JieK-
TPOJIUTOB.

TemaTuka coo01IeHUIl, 10KIa10B, pedepaToB, MyJbTUMEIUHHBIX NMPe3eH-
Taumii: pacmeopenue kax usuxo-xumuueckuti npoyecc. Tennosvie 3¢pghexmoi
npu pacmeopenuu. Kpucmannocuopamol. Ilpumenenue 600bi 6 mexHuyeckux
yenax. Kecmkocmv 600b1 u cnocodwl ee yempanenus. Munepanvhule 600bl.

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

«Tunsl pacTBOPOBY,

«Bopa kak peareHT u cpeaa Al XUMUYECKOTO MIPOLECccay,

«Kusns u nestensHocTs C. AppeHuycay,

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

«YcTpaHeHHe KECTKOCTH BOJIbI HA TPOMBIIIJICHHBIX MPEANIPUSTUIX»

1.5. Knaccuduka-
1I1sl HEOpraHuye-
CKUX COCIMHEHHUI 1
ux corictsa (12 1)

35-36. Kucjiorsl 1 uX cBoiicTBa. KHCIOTHI Kak AJIEKTPOJIUTHL, UX Kilaccupu-
Kalus 10 pa3INyHbIM IpU3HaKaM. XUMHUYECKHE CBOWCTBA KHCIIOT B CBETE TEO-
PpHUU 2IEKTPOIUTHYECKOMN nuccoruani. OcoOeHHOCTH B3aUMOAEHCTBHSI KOH-
LEHTPUPOBAHHOM CEPHOM U a30THON KUCIOT ¢ MeTaju1aMu. OCHOBHBIE CITOCOOBI
HOJIy4EHUS KUCIIOTHI.

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

XapaKTepUCTUKA CBOMCTB KHUCIIOT B CBETE
TEOPHUU JIEKTPOJUTHYECKON AUCCOLUALUH.

37-38. OcHoBaHusi 4 UX cBOMcTBA. OCHOBAHUS KaK AJICKTPOJIUTHI, UX KIACCH-
(UKaIys 1Mo pa3IMYHBIM MPU3HAKaM. XMMHUYECKUE CBOMCTBa OCHOBAHHH B CBE-
T€ TEOPUHU JIEKTPOIUTHYECKOMN Tucconmanuu. Pasnoxenre HepaCTBOPUMBIX B
BOJ/Ie OCHOBaHMN. OCHOBHBIE CTIOCOOBI MOIYYE€HNS OCHOBAHUH.

YMeHue 1aBath ONpeAeIeHUE U ONEPHUPO-
BaTh CIEAYIOUIMMUA XUMUYECKHUMU MTOHSATH-
SIMU: MOH, PACTBOPBI, JIEKTPOJIUT U HE-
JJIEKTPOJIUT, IEKTPOIUTHIECKAS JUCCO-
LHALHNS.

XapakTepuCTHKa CBOMCTB OCHOBAHUH B
CBETE TEOPHUH SIEKTPOIUTUYECKOU JUCCO-
AU

39-42. Coan n ux cpoiicrBa. Coiu Kak 31eKTpoauTsl. Cou cpeiHue, KUcible
U OCHOBHBIE. XMMHUYECKH CBOMCTBA COJIEH B CBETE TEOPUHU HIIEKTPOIIUTHUECKOM
nuccoranuu. CriocoObl OJIYIeHHS COJICH.

I'mpponus cosen.

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

XapaKTepUCTUKA CBOMCTB COJIEH B CBETE
TEOPHUU JIEKTPOJIUTHIECKON AUCCOLUALUHN.
HasBaHnue coseil 1 0TpaskeHHE X COCTaBa
C MOMOUIBbIO XUMHUYECKUX (HOPMYIL.

43. Oxcuabl 1 ux cBoiicTBa. CoseoOpa3yoIIre U Hecoaeo0pas3yronme OKCH-
nel. OCHOBHBIE, aM(OTEPHBIE M KUCIIOTHBIE OKCHJIBI. 3aBUCUMOCTh XapaKTepa
OKCHJIA OT CTETICHH OKHCIICHHS 00pa3yIoNIero ero MeTauia. XuMUIeCKHUe CBOM-
cTBa OKCHI0B. [loyueHne OKCHI0B

Vmenue JAaBaThb OIIPCACICHUC U OIICPUPO-
BaTh CJICAYIOINNMMU XUMHWYCCKUMU ITOHATHU -
SAMU: CTCIICHb OKUCJICHUA.
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44. KonTpoabHas padora Ne 2 «Knaccupukanusi HeOpraHu4ecKHuX coeau-
HEHHUH M X CBOICTBA»

45-46. JlabopaTopHbie padoTbl Ne 4-6
I/ICHI)ITaHI/Ie paCTBOpOB KUCJIOT I/IHI[I/IKaTOpaMI/I.
BzanmoeiicTBHE METAIOB ¢ KUCIIOTAMH.
BzauMoaelicTBHE KUCIIOT ¢ OKCUIAMH METAJIOB.
BzaumoneiicTBre KHCIOT C OCHOBAaHHSIMM.
BzanMopeiicTBIIe KMCIOT C COJISTMHU.

HcnbiTanue pacTBOpOB I€N0YEH HHANKATOPAMM.
BzauMopaeiicTBre nieouen ¢ COJISIMU.
PaznosxeHne HepacTBOPUMBIX OCHOBaHUH.
BzanmopeiicTBre colieii ¢ MeTalIaMH.
B3aumopericTBue conei Apyr ¢ Apyrom.
I'maposns coseit pa3auyHOro THUIa

BbinosiHeHHEe XUMUYECKOTO SKCTICPUMEHTA
B ITOJTHOM COOTBETCTBHU C TIpaBUIaMU 0e€3-
omacHocT. Habmonenue, ¢pukcanus u
OIMCaHWE PE3yIbTATOB MPOBEIACHHOTO
JKCIIEPUMEHTA.

Hemoncmpayuu

B3anmosneiicTBre a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJIJIAMH.

I'openne pochopa u pacTBOpeHHE MPOAYKTa TOPSHUS B BOJIE.
[Nosryuenne u cBolicTBa aM(pOTEPHOTO THIPOKCHIA.
HeoOpaTtumplit tuaponn3 KapOuaa KaabIlHs.

OOpaTUMBIi THAPOIIHN3 COJIEH PA3TMYHOTO THIIA.

CamMmocToATeIbHAS
padora

19-24. Vcnons3oBanue uaTepHeT-cetn u MIHTEpHET-yueOHUKA.

HNonHble ypaBHEHUS pEeaKLU.

TemaTuka coo01IeHUIl, T0KIa10B, pedepaToB, MyJbTUMEIUHHBIX MPe3eH-
Taumii: npasuna pazdasnenus ceprou Kuciomul. Mcnonvsosanue cepHoll Kuc-
Jlombul 8 npomsiuieHHocmu. EOKkue wenouu, ux ucnoniv308anue 8 NPOMblLULIEH-
Hocmu. I'awenasn u Hecawenas uzgecmy, UX NPUMEHEHUe 6 CIMPOUMETbCMEe.
Tunc u anebacmp, euncosanue. Ilonsmue o pH pacmeopa. Kucnomnas, wenou-
Has, HeUMpPanbHAs cpeoa pacmeopos.

«CepHas KHUCI0Ta — «xJIe0 XUMUYECKOM MPOMBIIIIEHHOCTHY,
«Hcronp30BaHre MUHEPATLHBIX KUCIOT Ha MPEANPUATHSX PA3TUIHOTO POopu-
s,

«OKCHUBI U COH KaK CTPOUTENIbHBIE MAaTEPHAIBI»,

«Mctopus runcay,

«IToBapeHHast COJb KaK XUMHYECKOE CHIPHE,

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

ITpoBeneHne caMOCTOSATEIHHOTO MTONCKA
XUMHUYECKON HH(OpMAIUH ¢ UCTIONb30Ba-
HUEM Pa3IMYHBIX UCTOYHUKOB H €€ TpeJi-
CTaBJICHHE B Pa3HBIX (hopMax.
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1.6. Xumuueckue
peakuuu (14 u)

47-50. Knaccupurkanus XuMU4eCcKUX peakuuii. Peakiiuu coeguHenus, pas-
JOXEHus, 3ameleHus, oomena. Katanutuueckue peakiuu. OOpaTtumsle U He-
oOpaTumble peakiyy. ['OMOreHHbIe U T€TEpPOreHHbIE peaKIUU. JK30TepMuye-
CKHUE M SHI0TepMHUUECKUE peakiu. TenaoBoi 3pPeKT XUMHUUECKUX PEAKIHH.
TepMmoxumMHuueckue ypaBHEHHUS.

YMeHune 1aBath OnpeesieHle U Onepupo-
BaTh CJIEAYIOIUMH XUMUYECKUMH MOHSATH-
SIMU: KaTaJIN3, TETUIOBOW dPPEKT peaKin.
OOBsicHEHHE CYIIIHOCTH XUMHUECKUX MPO-
reccoB. Kitaccuukanust XaMU9IeCKUX pe-
aKIUH [0 pa3IMYHbIM MIPU3HAKAM: YHCITY U
COCTaBy MPOJYKTOB M pEareHTOB, TEIUIO-
BoMY 3¢ dekry, HanpaBieHuto, dase,
HAJIMYHIO KaTaIn3aTopa, M3MEHEHUIO CTe-
NIEHeH OKUCIICHUSI 3JIEMEHTOB, 00pa3yo-
IIUX BEIECTBA.

YcTraHoBKa MPU3HAKOB OOIIETO U Pa3Iny-
HOTO B TUIIOJIOTUH pEaKLUi I HEOpraHu-
YECKOU U OPraHU4eCKON XUMUHU.
OtpaxeHue XMMHUYECKUX IPOLIECCOB C 0-
MOIIBIO YPABHEHNI XUMHUYECKUX PEAKLIUN.

51-52. OKHuCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakuuu. CTeNeHb OKUCIEHUS.

OxuciuTellh 1 BOCCTAaHOBJICHHE. BocCTaHOBUTENE M OKHCIICHHUE.

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

Knaccudukanus BemecTB 1 MpoLeccoB C
TOYKH 3PEHUS] OKUCIICHUS-
BOCCTaHOBJICHHS.

53-54. Meton 35eKTpOHHOro 6anaHca st COCTAaBICHUS yPaBHEHUI OKUCIIN-
TEJIbHO-BOCCTAHOBUTEINIbHBIX PEAKIIHIA.

CocraBieHne ypaBHEHUI peaklyii ¢ 0-
MOIIBI0 METO/1a AJIEKTPOHHOI 0 OanaHca

55-56. CxopocTb XuMHUYeCKHX peakuuid. [IoHATHE 0 CKOPOCTH XUMHUECKHUX
peakiuii. 3aBUCUMOCTb CKOPOCTH XMMUYECKHUX PEaKUil OT pa3IuyHbIX (HaKTo-
POB: IPUPOBI PEATUPYIOLIUX BEIIECTB, UX KOHIIEHTPALMH, TEMIIEPATYpBbI, 110-
BEPXHOCTH CONPUKOCHOBEHMS U MCIIOJIb30BaHMs KaTalIU3aTOPOB.

YMeHue naBaTth ONpeaeICHUE U ONIEPUPO-
BaTh CICAYIONMU XUMHYECKUMH TTOHSATH-
SIMU: CKOPOCTh XUMHUYECKOM PEaKIINH, Ka-
TaJIn3, XUMUYECKOE PaBHOBECHE.
OOBsicHEHHE 3aBUCUMOCTH CKOPOCTH XH-
MHUYECKON PEaKIMy U TOJI0KEHHUS XUMHUUe-
CKOT'O PAaBHOBECHS OT Pa3IMYHbBIX (haKTO-
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57. O0paTtumMocTh XUMHYeCKHX peakiuii. O0paTuMble 1 HEOOPATUMBIE peak-
1M1. XMMHYECKOE PABHOBECHE U CIIOCOOBI €0 CMEILECHHS.

pOB.

58. Kontpoabnasi padora Ne 3 «XumMuueckue peakunm»

59-60. JI abopaTopHbie padoTbl Ne 7-10

Peakuus 3amerieHuss MeIM kKelle30M B PacTBOPE MEIHOTO Kyropoca.

Peakuuu, uaymue ¢ oOpazoBaHleM Ocajika, ra3a Wil BOJBI.

3aBUCHMOCTb CKOPOCTH B3aUMOJIECHUCTBUS COISTHOM KUCIOTHI C METANIAMU OT UX
MIPUPOIBI.

3aBUCHMOCTb CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJITHOW KHCIIOTOM OT ee
KOHIICHTPAIIUH.

3aBUCHMOCTb CKOpocTH B3auMoeicTBus okcuna meau (II) ¢ cepnoit kucnoroi
OT TEMIEPATYPHI.

BrimoaHeHEe XUMHYECKOTO OKCIICPUMCHTA
B TIOJIHOM COOTBETCTBHH C ITPAaBUIIaMH Oe3-
ornacHocT. Habmonenue, pukcanus u
OIMCaHME PE3YJIbTATOB MPOBEIEHHOTO
IKCIIEPUMEHTA

emoncmpayuu

[Tpumepsl HeOOpaTUMBIX peakLuii, UIYIIHUX C 00pa30BaHUEM OCAKa, T'a3a WU BOJBL.

3aBUCHMOCTb CKOPOCTH PEAKIIMHU OT MPUPOIbI PEArUPYIOLIUX BEIIECTB.

B3auMopeiicTBre pacTBOPOB CEPHOM KUCIIOTHI C paCTBOPAMHU THOCY/Ib(aTa HaTPHUs Pa3IUIHON KOHIICHTPALIUU U TEMIIEPATYPHI.

Moaenb KUmsmero cios.

3aBHCHUMOCTh CKOpPOCTH XHUMHYECKOHU pEaKun OT HIPUCYTCTBUA KaTajlnu3aTOpa Ha IPUMEPE pa3I0KECHUA IIEPOKCHU A BOAOPOaa C IIOMO-

b0 TUOKCH/IA MAapraHila U KaTalla3bl.
Mopgaenb snexkTposmsepa.

Mojenb 31eKTpOAN3HON BaHHBI JJIs IOJTYYCHUS aJTFOMUHUSL.
Mopens KOJIOHHBI CHHTE3a aMMHUAKa.

CamocrosTeIbHas
paGora

25-31. Vcnonb3oBanue MHTEpHET-CETH, TEKYIIasi paboTa C IEKIIMOHHBIM MaTe-
pHaIOM.

Pemienue 3a1a4 o teme.

TemaTuka cood1enuii, 10k;1a10B, pedepaToB, My IbTUMEIHITHBIX MPe3eH-
TauMii: nousamue o6 snekmponuse. INeKmpoau3 pacniagos. NeKmpoaus pac-
meopos. Dnekmpoaumuieckoe noyuerue anomunus. Illpakmuueckoe npume-
Henue snekmponusa. I arveanonnacmuxa. I anveanocmezus. Pagpunuposanue
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 MoIenMpOBaHUE XUMHYECKUX TPOLIECCOBY

[IpoBeeHne caMOCTOSTETLHOIO IOUCKA
XUMHUYECKON MHPOPMALIUH C UCIIOJIb30Ba-
HUEM Pa3JINYHBIX UCTOYHUKOB U €€ Npe-
CTaBJICHUE B Pa3HBIX (OopMax.
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1.7. Metamibl u
HeMeTautbl (12 9)

61-62. MeTtanabl. OCOOEHHOCTH CTPOEHUSI aTOMOB U KpUCTAJIIIOB. PU3ndecKkue
cBoiicTBa MeTauioB. Kinaccudukaius MeTamioB Mo pa3audHbIM MPU3HAKAM.
XUMHYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECCKUN PsiJl HATIPSHKSHUH Me-
TajuioB. MeTtamioTrepMusi.

YMeHue 1aBath OnpesesieHue U ONepupo-
BaTh CIEAYIOIIMMHU XUMHUUYECKUMU MTOHATHU-
SIMH: CTETIEHb OKUCIICHUS], OKUCITUTENb U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOB-
JICHUE.

YcTaHOBKa 3aBUCUMOCTH CBOMCTB METaJ-
JIOB OT CTPOEHHSI aTOMOB 00pa3yIOIIMX UX
XUMHUYECKHX 3JIEMEHTOB.

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

63-64. O6uHe ciocoObl nmomydenus: MmetauioB. [louarue o metamutypruu. [1u-
pPOMETaJUTYpPIysi, THAPOMETAILTYPTHsl U AJieKTpoMeTaiuryprus. CIiiaBbl YepHbIC
Y LIBETHEHIC.

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

65-67. Hemetasiibl. OCOOEHHOCTH CTPOSHHS aTOMOB. HemeTasl — mpocTsie
BEIIIECTBA. 3aBHCUMOCTH CBOMCTB T'aJIOT€HOB OT UX MojoxeHus B [leproanye-
ckor cucteme. OKUCIIUTENBLHBIE 1 BOCCTAHOBUTENLHBLIE CBOMCTBA HEMETAJIJIOB B
3aBUCHMOCTH OT WX TOJIOKEHHS B PSAY AJIEKTPOOTPUIATEIIEHOCTH.

YMeHue 1aBath OnpeesieHue U ONepupo-
BaTh CICAYIOIIMMH XUMHUYCCKUMU TTOHSATH-
SIMH: 3JIEKTPOOTPUIIATETILHOCTD, CTETICHb
OKHCJIEHHS, OKUCIUTEIL U BOCCTAHOBH-
TEJb, OKMCJICHUE U BOCCTAHOBJICHHE.
YcranoBka 3aBUCMMOCTH CBOMCTB HEMeE-
TaJJIOB OT CTPOCHUS aTOMOB 00pa3yIOIINUX
HX XMMHYECKHX 3JIEMECHTOB.
XapaKTepucTHKa cOCTaBa, CTPOCHHS,
CBOMCTB, IOJIYYCHHS M IPUMEHEHUS BaXK-
nermux Hemetawios (VIIIA, VIIA, VIA
rpymm, a Takxke a3ora u gocdopa, yriepo-
J1a ¥ KPEMHUS, BOJOPO/Ia) U UX COEIUHE-
HUH.

68. KonTposbHasi padora « 4 «MeTalbl H HEeMeTALIbD»

69-70. JladopaTopHasi padora Ne 11

CBoiicTBa coeTMHEHUH JKeJe3a U XpoMa

(3akanka U OTITYCK CTaJu.

O3HaKOMJICHUE CO CTPYKTYypaMu CEpOro U OeJI0To YyryHa.
Pacnio3naBanue pyj xeinesa.)

BeinosnHeHre XMMUYECKOT0 SKCIIEpUMEHTA
B TIOJTHOM COOTBETCTBHH C MPaBHJIAMH O€3-
onacHocTH. Habnronenue, pukcanus u
OIIMCAaHUE PE3YNIFTATOB MPOBEIECHHOTO
HKCHEPUMEHTA
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71-72. IlpakTnyeckue padornl Ne 2-3
[Tonyuenue, cobupaHnue 1 pacrno3HaBaHHE Ta30B.
Pemenne skcnepuMeHTaIbHBIX 3324

Jemoncmpayuu Komnekuus meramios.
BsaumopeiicTBue MeTaIoB ¢ HeMeTaulaMu (kelne3a, IMHKA U allFOMUHUS C CEPOil, alFOMUHUS € HOJIOM, CYPBMBI C XJIOPOM, TOPEHUE Ke-
Jie3a B XJope).
l'openue metamios.
AJIOMUHOTEpPMUSL.
Komnekmust HemeTaios.
['openune HemertamioB (cepsl, pochopa, yris).
BriTecHeHe MEHee aKTUBHBIX TaJIOTEHOB U3 PACTBOPOB MX COJIeH O0Jee aKTUBHBIMH rajOreHaAMH.
Moenb NpOMBIIUICHHOW YCTAaHOBKH JIJIs1 TPOU3BOCTBA CEPHOM KUCIOTHI. Mojienb meuu Jyisi 00)Kura u3BecTHsIKa. Komtekium npoayk-
M CUJIMKAaTHOW MPOMBIIIIICHHOCTH (cTeKa, hapdopa, GasHca, HIeMEeHTa Pa3InYHbIX MAPOK U Jp.).
Camocrositeabnast | 32-37. Vcnionb3oBanne MHTepHET-ceTH M IHTEpHET-yueOHMKA, TeKyIIas pabo- 6 [IpoBeaeHue caMOCTOATENILHOTO MTOUCKA
pa6ora Ta C JIGKIIMOHHBIM MaTEPHUATIOM. XUMHUYECKON MH(POPMAIUH C UCIIOJIb30Ba-

TemaTuka coo01eHHUil, T0KJI/10B, pe)epaToB, My JIbTHMEIUIHBIX NPe3€eH-
TalUN: KOPPO3UL MEMANNO0B. XUMUYECKAS U ITIEKMPOXUMUYECKAA. 3a6Ucu-
MOCMb CKOPOCMU KOPPO3UU OM YCI08UlL OKpydcaloujell cpeovl. Knaccugurayusa
KOppO3UU MEMaios no pasiuuneim npusnaxam. Cnocodwl sauwumosl Memaiios
0om KOppOo3uu.
IIpoussoocmeo uyeyna u cmanu.
Ionyuenue nememannos QpakyuoHHol nepe2oHKOU HCUOKO20 030YXA U DJIeK-
MPOAUIOM PACMBOPOE UNU PACHIABO8 INEKMPOTUNOE.

Cunuxamnas npomviuiiennocmo. 1Ipouzeo0cmeo cepHoli KUcI0mol.

«XUMHSI METAJIJIOB B MOEH NPO(heCCHOHAIBHON ACSITEIbHOCTIY,

«XUMUS HEMETAIIOB B MOel PO eCCUOHATIbHON eI TEIIbHOCTI,
«QIIEKTPOJIN3 PACTBOPOB JJIEKTPOIUTOBY,

«DNEKTPOJIN3 PACILUIABOB JIEKTPOIUTOBY,

«[IpakTHueckoe NpUMEHEHHE HEKTPOIIn3a: pauHUPOBAHUE, TATbBAHOIIACTH-
Ka, TAJIbBAHOCTET U,

«HMcTopus nosy4eHus U IpOU3BOACTBA AIFOMUHUSAY,

«DNEKTPOIINTUYECKOE MTOJydeHHE U paMHUPOBAHUE MEIINY,

«Xwu3nb u gesrenbHoCcTs . [IPBuy,

«Ponp METAIUIOB B UCTOPUH YEIOBEYECKON LIMBUIN3ALANY,

«cTopust 0TE4ECTBEHHOM YEPHOUM METAJLIIypTUN»,

HUEM Pa3JIMYHBIX UCTOYHUKOB U €€ Mpe/i-
CTaBJICHHE B Pa3HBIX opMax.
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«CoBpeMEHHOE METaNTypruieckoe IpOru3BOACTBOY,

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

«Koppo3zust MeTasioB 1 criocoObl 3aIlIUTHL OT KOPPOZUUY,

«MHepTHBIC WK OJIarOpOIHBIC Ta3bD,

«Poxnaromue coam — rajaoreHs»,

«Mcropus mBEACKON CIUYKN»

2. Opranuveckas
xumus (42)

2.1. OcHOBHEBIE NO-
HSATHUS OpraHnye-
CKOM XHMHH H TEO-
pusi CTpOSHUS Opra-
HHYECKHUX COCIUHE-
Hui (8 4)

73-74. IlpeameT opranuyveckoii xumuu. [IpupoHbie, HCKYCCTBEHHBIE U CHH-
TETUYECKHE OpraHndeckue BeuecTsa. CpaBHEHHE OpraHUYECKUX BELIECTB C
HEOPraHWYECKUMU.

BanenTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPSAAOK COCIUHEHHS aTOMOB B MO-
JICKYJIbI 110 BAJICHTHOCTH.

YMeHne 1aBath OnpeesieHle U Oreprupo-
BaTh CIEAYIOIUMH XUMUYECKUMH MOHSATH-
SIMU: BAJICHTHOCTb, CTETIEHb OKHCIICHUS,
YTJIEPOJHBIN CKeNeT, QyHKIMOHATIbHAS

rpymnmna

75-76. Teopusi cTpoeHusi oprannvecknx coeaunennii A.M. bBytiaeposa. Oc-
HOBHBIC ITOJIOKCHUA TCOPHUU XUMHNYCCKOI'O0 CTPOCHU. I/I30Mep1/1;1 " N30MCPBLI.
Xumudeckue GopMyIbl U MOJIETH MOJIEKY B OPTaHUYECKOM XUMUH.

YMeHue naBath OnpeesieHUE U ONepUpo-
BaTh CIEAYIOUIMMUA XUMUYECKUMU MTOHATH-
SIMU: U30MEPUSI, BAJICHTHOCTD.
DopMyIMPOBKA OCHOBHBIX MOJIOKEHUI
TEOPUU XUMHYECKOTO CTPOCHUSI OpraHnye-
CKHUX COCTUHECHUH

77-78. Knaccudgukauus opraHudeckux BeulectB. Kiraccudukamnys Beniects
IO CTPOEHUIO YIJIEPOAHOI0 CKelleTa U HAJMUYUIO (yHKLIMOHAIBHBIX Tpymil. ['o-
MoJioru u romosiorus. Hauana nomenknatypst IUPAC.

Kunacendpukanus peakuuii B oprannvdeckoii xXuMuu. Peakuuu npucoeguse-
HUS (TUAPUPOBAHMSL, FAIOTEHUPOBAHNUS, THPOraJIOr€HUPOBAHUS, THIPATALIUN ).
Peakuuu oTmierieHus (JeruapupoBaHms, 1eTHIPOTraJoreHUpOBaHus, AeTuapa-
tanun). Peakium 3amemnienus. Peakiiuu nzomepusaum.

YMeHue 1aBath OnpesesieHue U ONepupo-
BaTh CIEAYIOIUMH XUMUYECKUMH MOHATH-
SIMM: BaJICHTHOCTD, YIJIEPOJHBIN CKETIET,
(GyHKLIMOHAIbHAS FPYIINA, TOMOJIOTHS.
Ha3Banue n3y4eHHbIX BELIECTB 110 TPUBHU-
aJIbHOM WJIM MEXyHapOIHON HOMEHKJIa-
Type ¥ OTPaKEHUE COCTaBa ITUX COEIUHE-
HUH ¢ HOMOIIBIO XUMUYECKUX (popmyi.

79-80. J1abopaTopHasi padota Ne 12
N3rorosnenune Mozaenei MOJIEKyl OPraHUuYeCKUX BEIIECTB

BrinmonHeHne XUMHUYECKOTO OKCIICPUMCHTA
B TIOJIHOM COOTBETCTBHH C ITPaBUIIaMH Oe3-
onacHoctH. Habmronenue, pukcanus u
OIMCAaHUE PE3YJIbTATOB MPOBEICHHOTO
HKCHEPUMEHTA

emoncmpayuu

Mogaenu MOJICKYJI TOMOJIOTOB U HK3OMEPOB OPraHNM4YCCKUX COCIUHCHMI.

KadgectBeHHOE O6H8.py>KCHI/Ie yriaepoaa, BOAOpoaa U Xjiopa B MOJICKYJIaX OPraHNMYCCKUX COC,I[I/IHeHI/II‘/’I.
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CamocroaTelbHasA
pabora

38-41. Ucnonp3oBanue MHTEpHET-CETH, TEKYIIast padboTa ¢ JIEKIMOHHBIM MaTe-
pHajoM.

TemaTuka coodueHuii, T0KJI/10B, peepaToB, My IbTHMEIUIHBIX NPe3€eH-
Taumii: nouamue o cybcmpame u peazenme. Peaxyuu oxucnenus u 6occmanos-
nenus opeanuyeckux eeujecms. Cpagnenue knaccugurayuu coeOuHeHu u
KAaccupurayuy peakyuti 8 Heop2aHuuecKou U Op2aHuiecKol Xumuu.

«cTopusi BOBHUKHOBEHHSI M Pa3BUTUSL OPTaHUYECKOW XUMUN»,

«Kusns u nestensHocTh A. M. Bytneposay,

«Burtanusm u ero kpax»,

«Poib OTECUECTBEHHBIX YUEHBIX B CTAHOBIICHUU U PA3BUTUU MUPOBOU OpraHU-
YeCKOW XUMHUN,

«CoBpeMEHHBIE ITPEICTABIEHUS O TEOPUU XUMUYECKOI'O CTPOSHUS»

IIpoBeneHnE CaMOCTOSITEIBLHOIO TIOUCKA
XMUMUYECKON MH(OpMaIUK ¢ UCTIONb30Ba-
HUEM Pa3JINYHBIX UCTOUHUKOB U €€ Mpe-
CTaBJICHHE B Pa3HbIX (hopMax.

2.2. YrneBogopoibl
U UX MPUPOIHBIE
ucToYHUKH (12 u)

81-82. Ankanbl. AnKaHbl: TOMOJIOIMYECKUH Psifl, U30MEPHs U HOMEHKIIATypa
aJIKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMelle-

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

83-84. AsikeHbI. DTHICH, €ro MoTy4YeHue (IeTUIPUPOBAHUEM dTaHa, ACTOJIN-
MepH3aIuei monuITUICHA). | OMOJIOTHYeCKHiA PsijI, M30MEPHsI, HOMEHKJIATypa
AJIKCHOB. XMMHUYECKHE CBOMCTBA ATHIICHA: TOPCHHE, KAYECTBCHHBIC PEAKIHU
(oOeciBeurBaHre OPOMHOM BOJIBI M pACTBOpA NIEpMaHraHaTa KaJus ), TuapaTa-
s, monumepu3sanus. [IpuMeHeHne dTUIeHa Ha OCHOBE CBOKCTB.

YMeHue naBath ONpeaeICHUE U ONIEPUPO-
BaTh CIEAYIONIMMUA XUMUYECKHUMU MTOHATH-
SIMH: YTTICPOAHBIN CKeNeT, ()yHKIIMOHATb-
Hasl TpyIIa, U30MEPHs, TOMOJIOTHA.
XapakTepUCTUKA AJIKAHOB U AJIKEHOB B
CBETE TEOPUU XUMUYECKOTO CTPOCHUS Op-
TaHUYECKUX COCIUHCHUI.
XapakTepucTUKa COCTaBa, CTPOCHHUS,
CBOWCTB, IOJIYYEHHUS U IPUMEHECHUS ajiKa-
HOB, IIUKJI0aJKaHOB, AJIKEHOB K UX Han0o-
JIe€ 3HaYMMBbIX B HAPOJHOXO3IMCTBEHHOM
MJIaHE MPEICTABUTEIICH.

85. Iluennb! n kayuyku. [loHsATHE O AMEHAX KaK YII€BOJOPOAAX C IBYMS JABOM-
HBIMH CBs13siMU. COTIpsKEHHBIC TUCHBI. XMMUYECKHUEe CBOMCTBA OyTranuena-1,3
Y U30IpeHa: o0eclBeUnBaHUE OPOMHOM BOJIBI U TIOJIMMEPHU3AIIUs B KAYUyKH.
HartypanbpHblii 1 CHHTETHYECKHE KayuyKu. Pe3uHa.

YMeHue naBaTh ONpeaeICHUE U ONIEpUpo-
BaTh CICAYIONIUMU XUMUYECKUMU MTOHSATH-
SIMH: YTIICPOAHBIN CKeNeT, ()yHKITMOHATb-
Hasl Tpymma, U30MEPHs, TOMOJIOTUS.
XapakTepucTHKa JUEHOB U aTKUHOB B CBE-
T€ TEOPUU XUMHUYECKOTO CTPOCHUS Opra-
HUYECKHUX COCTMHEHHUH.
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86-87. AnkuHbl. AneTnieH. XuMUYECKHE CBOMCTBA alleTUJIEHA: TOPEHUE,
oOec1BeunBaHNEe OPOMHOI BO/IBI, TPUCOETMHEHNE XJIOPOBOIOPOIA U THIpaTa-
uus. [Ipumenenne aneruineHa Ha OCHOBE CBOMCTB. MeKKIIaccoBast ©U30MEPHUS C
aJIKaIMueHaMu.

XapakTepucTHKa COCTaBa, CTPOCHMS,
CBOMCTB, ITOJIy4EHUS U IPUMEHEHUS AJIKH-
HOB U UX HanboJiee 3HaYMMbIX B HAPOJIHO-
XO35IICTBEHHOM IUIaHE IIPECTaBUTEIIEH,
AHAJOTMYHAsl XapaKTEPUCTHKA Kay4yKOB

88-89. Apenbl. benzon. Xumuyeckne cBoricTBa O€H30J1a: TOPEHUE, PEAKITUN 2 YMeHue naBath OnpeaesieHne U ONepUpo-
3amelneHus (rajJoreHupoBaHue, HuTpoBanue). [IpumeHenne 6eH301a Ha OCHOBE BaTh CJICIYIOIINMU XUMHUECKUMHU TTOHSITH-
CBOMCTB. SIMH: YTJIEPOAHBIN CKeNeT, (P yHKIMOHATb-
IIpupoanbie HCTOYHUKH YIJIeBOA0POA0B. [IpupoaHblil ra3: coctas, mpume- Hasl TpyIIa.
HEHUE B KAY€CTBE TOTLINBA. XapaKTepHuCTHKA apEHOB B CBETE TCOPHU
Hedts. CoctaB u nepepabotka Hedtu. [leperonka nedpru. HegrenpoaykTsi. XUMHUYECKOTO CTPOSHUSI OPraHUYECKUX CO-
€IUHEHUN.
XapakTepHucThKa COCTaBa, CTPOCHUS,
CBOMCTB, MOJIy4€HUS U IPUMEHEHUS ape-
HOB M UX HauOoJiee 3HAYMMBIX B HAPOJTHO-
XO03SIICTBEHHOM IUIaHE MPECTABUTEIEH.
90. Kontposabnasi padora Ne S «¥Yr1€Bo10POIbI U X NPUPOIHbIE HCTOY- 1
HUKID)
91-92. JlabopaTopHbie padoTnl Ne 13-14 2

O3HakoMIIeHHE ¢ KOJUIEKIMEl 00pa31ioB He()TH U IPOLYKTOB €€ NepepaboTKu.
O3HaKOMJIEHHE C KOJUIEKIIMEW KaydyKOB M 00pa3aMu U3/1€JUil U3 pe3UHbI

Jemoncmpayuu

l'openue metana, sTuiICHA, alleTUIICHA.

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

[ony4yenue >TrIeHA peakuuel TeruapaTanyuy 3TaHoja, alleTHIIeHa — TUIPOJIM30M KapOuaa KabIlHsl.

Pa3noxeHue kaydyka npyu HarpeBaHUHU, UCIIBITAHUE MPOAYKTOB Pa3JI0KEHUS HAa HENIPEAEIbHOCTD.

Komtekmust 06pasnoB Hed Ty u HedrenpoaykToB. Komneknus «KaMeHHBIN yrojib U TPOAYKIHS KOKCOXHMHYECKOTO TPOU3BOJICTBAY.

CamMmocToATeILHAS
pabora

42-47. Vcnions3oBanue MHTEpHET-CETH, TEKYyIIas padoTa C JIGKIIMOHHBIM MaTe-
pHajoM.

Hanucanue cTpykTypHbIX (hOpMYIT HEKOTOPBIX IPEICTaBUTENEH YIIIeBOJOPO-
noB. Ha3Banue yrieBonoponoB no MexxayHapoanoit Homenkiaarype IUPAC.
TemaTuka cood11eHHIl, T0K/I/10B, peepaToB, MyJIbTHMEIUIHBIX NPe3eH-

Tauuii: npasuio B.B. Maproenuxosa. Kiaccugurxayus 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 caMOCTOSATEILHOTO MTONCKA
XMUMUYECKON HH(OpMAIIUK € UCTIONb30Ba-
HHEM Pa3IMYHbIX HCTOYHUKOB U €€ Tpel-
CTaBJICHHE B Pa3HbBIX (hopMaXx.
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pusayus ayemunena 8 6eH3oIl.
Tonamue 06 skcmpakyuu. Boccmanogénenue numpobenszona 6 anunut. I'omono-
euueckutl pso apenos. Tonyon. Humposanue moayona. Tpomun.

OcHogHble nanpasienuss NPOMbIULIEHHOU nepepabomKy NPUpooHo20 2a3a.
Ionymuviii Hegpmsanou eas, e2o nepepabomxa.

Ipoyeccol npomvluiientoli nepepabomku Heghpmu: kpexuue, pugpopmune. Ok-
MAH080e YuUcio OeH3UHO8 U YemaHo8oe YUCIIO OU3ETbHO20 MONIUBA.
Koxcoxumuuecrkoe npouzgoocmeo u e2o npooykyus.

«OKOJIOTUYECKUE ACTIEKThl UCIIOJIb30BaHUS YIIIEBOJAOPOTHOTO CHIPHS,
«OKOHOMUYECKHUE aCIEKThI MEXIYHAPOJAHOIO COTPYAHUYECTBA IO UCIIOJIB30-
BaHUIO YIJIEBOJIOPOJHOIO CHIPBS»,

«Mcropus OTKPBITHS U pa3pabOTKU Tra30BbIX U HE(DTSIHBIX MECTOPOKICHHM B
Poccuiickoit ®eneparumy,

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

«CuHTEeTHYECKHE KaydyKU: UCTOPUS, MHOTO0Opa3ue U MepCIEKTUBBIY,
«Pe3uHOTEXHIUECKOE POU3BOACTBO U €0 POJib B HAYYHO-TEXHUUECKOM IIPO-
rpeccey,

«CBapo4yHOe IPOU3BOACTBO U POJIb XUMHUH YTJIEBOJOPOOB B HEM,

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

2.3. Kucnopopco-
JeprKaliue opraHu-
yecKHe COEeTMHEHUS
(10 v)

93-94. Cnuprsl. [lonydenue sTaHoma OPOKEHUEM TITIOKO3bI M THAPATAIIMCH
sTriIeHa. [ uApoKCHIIbHAS IpyNa Kak GyHKIIMOHaNbHas. [[oHsATHE O TIpeIenb-
HBIX OJIHOATOMHBIX CIIUPTaX. XUMHUYECKHUE CBOWCTBA ITAHOJIA: B3aUMOJICHCTBHE
C HaTpueM, 00pa30BaHKE MIPOCTHIX U CIOKHBIX 3(PHPOB, OKUCIICHUE B ANTBICTH]I.
[TpumeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 TIOCICICTBHS U
npeaynpexIeHue.

['mumeprH Kak MpeicTaBUuTe b MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peak-
IIUs1 HA MHOTOATOMHBIE CIIUPTHL. [IpruMeHeHue raureprHa.

95-96. ®denos1. Duznueckue U XUMHUECKUE CBOMCTBA (heHoma. B3anmHoe Bin-
SIHHE aTOMOB B MoJIeKyJie (DeHOoJIa: B3aUMOJICHCTBUE C THIAPOKCUIIOM HATPUS U
a30THOM kucnoToi. [IpumeHenue ¢heHona Ha OCHOBE CBOWCTB.

Aabaeruasbl. [Torstre 06 anpaerngax. AJbIeruIHas Ipymma Kak GyHKIHO-
HasbHast. opMabIeru U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO
KHCJIOTY, BOCCTAHOBJICHUE B COOTBETCTBYIONMI criupT. [losydeHne anpIeruion

YMeHue 1aBath ONpeaesieHUe U ONIEPUPO-
BaTh CJICIYIOIINMU XUMHUECKUMHU TTOHSITH-
SMU: QYHKIIMOHATBHAS TPyIIa.
XapaKkTeprCcTHKA CIIUPTOB U aJIBJIETUIOB B
CBETE TEOPHH XUMHUUYECKOTO CTPOCHHS Op-
TaHMYEeCKUX COCTUHCHMUI.
XapaKTepucTHKa COCTaBa, CTPOCHMS,
CBOWCTB, MTOJTYUYEHUS U TIPUMEHEHUS CITHP-
TOB (M€TaHOJIa ¥ 3TaHONa), PeHOIa U allb-
IIETUIOB
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OKHCIICHHEM COOTBETCTBYIOIINX CIIUPTOB. [IpiMenenue Gpopmanbaernia Ha
OCHOBE €0 CBOMCTB.

97. Kap6onoBbie KuCaA0ThI. [loHsITHE 0 KapOOHOBBIX KHCcIOTaX. KapOokcuiib-
Has rpymnmna Kak GyHKIMoHambHast. ['oMoaoruueckuil psja npeaenbHbIX 0HOOC-
HOBHBIX KapOOHOBBIX KUCIOT. [TomyueHne kapOOHOBBIX KHCIOT OKHUCICHHEM
aNbJeTUA0B. XUMUYECKHE CBOWCTBA YKCYCHOM KHCIIOTHI: 00IIIME CBOMCTBA C
MUHEPATBLHBIMUA KUCIIOTaMU U peakius arepuduxanuu. [IpumMenenre ykcycHoit
KHUCJIOTHI Ha OCHOBE CBOMCTB. BbICIINE XKUPHBIE KUCIOTHI HA IPUMEPE NATbMU-
TUHOBOM M CTEAPHUHOBOM.

YMeHne 1aBath OnpeesieHie u Orepupo-
BaTh CJIECIYIOIUMU XUMHUECKUMHU TTOHSTH-
MU QYHKIIMOHAIbHAS TPYIITIA.
XapakTepHucTrKa ambAeTHA0B U KapOOHO-
BBIX KHCIIOT B CBETE TEOPHH XHMUYECKOTO
CTPOCHHS OPTaHUYECKUX COCTUHEHUH.
XapaKTepHuCTHKa COCTaBa, CTPOCHUS,
CBOWCTB, MOJTyYEHUS U IPUMEHEHUS AJTb-
neruioB (popManbaeruaa u aneTainbaeTu-
71a), KETOHOB (aIleTOHa), KapOOHOBBIX KHC-
70T (KapOOHOBOM KHUCJIOTHI)..

98-99. Cioxnbie 3¢upbl M :kupbl. [lonydeHne cnoxxHbIX 3(UPOB peakiuei
stepucukanmu. CinoxxHele 3¢upsl B IpUpojie, ux 3HaueHue. [Ipumenenne
CJIOXKHBIX 3()HPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxkubie 3¢upsl. Kinaccudukarus ;xupoB. XuMHU4eCcKHe CBONCTBA
KUPOB: TUIPOJIN3 U THIPUPOBAHUE KUAKUX KHUPOB. [ [puMenenune xupos Ha
OCHOBE CBOMCTB. Mbla.

YraeBoasbl. YTiaeBOIbl, UX KIACCU(PHUKAIMSA: MOHOCAaXapuabl (TJII0K03a, PpyK-
TO3a), IUcaxapuabl (caxapo3a) U Mmoyimcaxapuabl (KpaxMai U LEeTo03a).
['mroK03a — BEIIECTBO C IBOMCTBEHHON (DyHKIMEH — allbAeTUAOCTIHPT. XUMHYE-
CKHE CBOMCTBA I'TFOKO3bI: OKACJIICHUE B INIFOKOHOBYIO KHCJIOTY, BOCCTaHOBJICHUE
B copOuT, criuproBoe Opoxenue. [IpuMeHeHne ritoKo3bl Ha OCHOBE CBOMCTB.
3HayeHue yIriIeBOJAOB B )KUBOW MPUPOJIE U KU3HU YeoBeka. [loHsTHe 0 peak-
LUAX MTOJIMKOHJEHCAIMK U THIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALLIEHUI: TIII0-
K032 5 mojucaxapu.

YMeHue 1aBath ONpeesIeHue U ONEPUPO-
BaTh CJIEIYIOIUMU XUMHUYECKUMHU MOHSTH-
saMu: (PYHKIMOHAIbHAS TPYIINA.
XapakTepHucTuKa CI0XKHBIX 3(HUPOB B CBETE
TEOPUN XUMHUYECKOTO CTPOEHUSI OpraHuye-
CKHMX COCJTMHEHUH.

XapakTepHucTHKa COCTaBa, CTPOEHUS,
CBOMCTB, MTOJIy4€HUS U IPUMEHEHUS CII0XK-
HBIX 3()UPOB, )KUPOB, MBI, MOHOCAXAPH-
JOB (TJTIOKO3BI), JUCAXapUIOB (caxapo3sbl),
M0JINCAaXapuI0B (Kpaxmaja 1 LEJUT0JIO3bI).

100. KoutposbsHaas padora Ne 6 «Kucjiopoacoaep:kaiue opraHuyecKue
CoeTUHEHUD)

101-102. JIaGopaTopHbie padoTsl Ne 15-19

PacTBOopenue riauneprHa B BoAe U B3auMmojenctaue ¢ ruapokcuaom meau (II).
CBoiicTBa YKCYCHOU KHCJIOTBI, 00IIIHE CO CBOMCTBAMH MUHEPAJIbHBIX KUCIIOT.
JlokazaTenbCTBO HEMPEASIBLHOTO XapaKTepa KHUIKOTO KHUPaA.

BsaumopeiicTBue riaoko3sl U caxaposbl ¢ ruapokcuaoM meau (II).

BeinosnHeHre XMMUYECKOT0 SKCTIEPUMEHTA
B TIOJIHOM COOTBETCTBHH C ITPAaBUIIaMH Oe3-
onacHoctH. Habmronenue, pukcanus u
OIMCAaHUE PE3yJIbTaTOB MPOBEICHHOTO
HKCIEPUMEHTA
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KadgectBenHas PCaKknus Ha Kpaxmall

Hemoncmpayuu

Oxucnenue cnupTa B albAeTu.

KauecTBeHHBIE peakIIMi HA MHOTOATOMHBIE CITUPTHI.

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

Peakuust cepeOpsiHOTO 3epKaja ajabIeruoB U IIIIOKO3bI.

OKWuCIICHHE allbJIETHIO0B U TITFOKO3BI B KUCJIOTY ¢ momoIbio ruapokcuaa menu (II). KauectBennas peaknus Ha kpaxman. Kommekmmst

3(HUPHBIX Macel.

CamMocTosTeILHAS
pabora

48-52. Ucnonp3oBanue MHTEpHET-CETH, TEKYyIIasi paboTa ¢ JIEKIMOHHBIM MaTe-
pHAIIOM.

TemaTuka coo01eHuil, 10KJIa/10B, peepaToB, My JIbTHMEIUIHBIX NPe3eH-
TaAUMIi: Memuio8ulll CRUPM U €20 UCNOIb308AHUE 8 KAYECTNBE XUMUUECKO20 Cbl-
poa. Tokcuunocms Memanona u npasuia mexHuku bezonacHocmu npu pabome
€ HUM. DMUNEH2IUKONb U e20 npumenenue. ToKCUYHOCMb SMUNEeH2IUKONA U
npasuia mexHuku 6€30nacHoCcmu npu pabome ¢ HUM.
Tonyuenue ghenona uz npooyKmos KOKCOXUMULECKO20 NPOU3800Cmead u u3 ben-
301a.
THonuxonoencayusi popmanvoezuda c ghpenonrom 6 penoroghopmanrboecuoHyo
cmony. Ayemanvoeeuo. [lonamue o kemonax na npumepe ayemona. Ilpumene-
HUe ayemona 6 mexHuke u NPOMbIULIEHHOCMU.
Mmnozoobpasue kapooHoswix Kuciom (Waesenesoii KUciomol Kak 08YXOCHOBHOU,
AKpUI08oU KUCIOMbL KAK HenpeoenbHoll, OeH30UHOU KUCIOMbL KaK apomamuye-
CKolL).
IInenxoobpa3syrowue macia. 3amena Hcupos 8 mexHuke HeNnUUesbIM CblPbEM.
Cunmemuyeckue mooujue cpeocmeaa.
Monounoxucnoe opodcenue enokosvi. Kuciomonounvie npooykmol. Cunocosa-
Hue kopmos. Humposanue yeanonoswl. Ilupokcunun.

«Metanom: xemouaust u xeMopoous»,

«AJIKOTOJIM3M U €ro NpoQUIaKTHKA,

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

5

IIpoBeneHne caMOCTOSTEIBHOIO IIOUCKA
XMUMUYECKON MH(OpMAIMK C UCITIO0JIb30Ba-
HUEM Pa3JINYHBIX UCTOUHUKOB U €€ Mpej-
CTaBJICHHE B Pa3HbIX (hopMax.
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2.4. AzoTconepxka-
1€ OpraHuYeCKHue
coenunenus. Ilo-
aumepsl (12 )

103-104. Amunsbl. [Torsrue 06 aMuHax. AnudaTnieckue aMHHbI, X KJIACCH-
(uKanus ¥ HOMEHKIaTypa. AHWINH, KaK OpraHuueckoe ocHoBanue. [lomyde-
HHE aHWIMHA U3 HUTpoOeH3ouna. [[puMeHnenne aHumHa Ha OCHOBE CBOMCTB.
AMHHOKHCJIOTBI. AMUHOKHCIIOTHI Kak aM(oTepHbIe TU(DYHKIIHOHATIBHBIE Op-
TaHWMYECKUE COCTUHEHNUSI. XUMUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICH-
CTBHE CO LIEJI0OYaMH, KUCIOTAMHU U IPYT C IPYToM (peaKius MOJTUKOHICHC Ca-
un). [lentumHas cBsa3b U monmnenTuasl. [I[puMeHeHrne aMIHOKHCIIOT Ha OCHO-
BE€ CBOMCTB.

YMeHue 1aBath OnpesesieHue U ONepupo-
BaTh CJIEAYIOIUMH XUMUYECKUMH MOHSATH-
AMU: (PYHKLIMOHAJIbHAS TPYIIIA.
XapaKkTepuCTUKa AMUHOB ¥ aMHUHOKHUCIIOTB
CBETE TEOPUU XUMHUYECKOI'O CTPOEHUS Op-
raHUYECKUX COECIUHEHHM.
XapakTepucTuKa cocTaBa, CTpOCHHUS,
CBOWCTB, MOJIy4YeHHS U IPUMEHEHUS aHU-
JIMHA, aMUHOKHUCJIOT.

105-106. beaxu. [lepBuunas, BTopu4Hasi, Tp€TUYHAs CTPYKTYPhI O€NKOB. XU-
MHUYECKHE CBOMCTBA OEJIKOB: TOpEHHE, ACHATYpalLus, THAPOIIN3, LIBETHBIC peak-
1y, buonorndyeckne GyHKIM OEIKOB.

107-108. IMosmumepsl. benku 1 monrcaxapubl Kak OMOTIOIUMEPHI.
ILnacTmaccsl. [lonyyeHne monMMepoB peakuyen MoIuMepU3aly U OJIUKOH-
neHcauu. TepMoIuIacTHYHbIE U TePMOpEakTUBHBIE M1acTMacchl. [IpencraBu-
TEJU TUTacTMacc.

Bouokna, ux kinaccupuxanms. [lonydenue BoaokoH. OTaeNbHbIC PEICTABU-
TEJTU XUMHYECKUX BOJIOKOH.

XapaKTepucTHKa cOCTaBa, CTPOCHHS,
CBOWCTB, MOJy4eHUS U IPUMEHEHUS Oel-
KOB, HCKYCCTBEHHBIX U CUHTETUYECKUX BO-
JIOKOH, IJIacTMacc.

109-110. JIa6opaTopHbie padoTbl Ne 20-22

PactBopenune GenkoB B BoJeE.

Oo6HapyxeHue 0EIKOB B MOJIOKE U B MSCHOM OYJIbOHE.

JlenaTyparnms pacTBopa 0eiKa KypHHOTO SiIIa CIIUPTOM, paCTBOpaMH COJIeH
TSDKEJIBIX METAJUIOB M IIPH HArPEBaHHH.

111-112. [IpakTnyeckune padornl Ne 4-5

Pacno3naBanue miuacTMacc ¥ BOJIOKOH.

Pemienune skcriepuMeHTaNbHBIX 334 HA UICHTU(UKALIUI0 OPraHUUECKUX CO-
€JIMHEHUN

BBIHOJ'IHGHI/IG XUMHUYCCKOT'O 3KCHepI/IMeHTa
B TIOJTHOM COOTBETCTBHH C MPaBHJIAMH O€3-
onacHoctu. HabGmronenue, puxcamus u
OIMCaHKE PE3YJIbTATOB MPOBEICHHOTO
IKCIIEPUMEHTA

113-114. luddepeHunpoBaHHbIii 324€T

emoncmpayuu

Bs3anMozaelicTBue aMMHaKa U aHWINHA C COJITHOM KUCIOTOH.
Peaxuusa anunuHa ¢ OpoMHOI BOJIOH.

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

L[BeTHBIE peakiiu OEIKOB.
["opeHue NTUYBEro Mmepa U MEPCTSHON HUTH.
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CamocroaTelbHasA
pabora

53-57. UcnonbzoBanue MHTEpHET-CETH, TEKYIIas paboTa ¢ JIEKIIMOHHBIM MaTe-
pHaoMm.

[MoaroroBka k auddepeHIMPOBaHHOMY 3aUETYy.

TemaTuka coo01IeHUI, JOKJIAT0B, pedepaToB, MyJbTUMEIUNHBIX NIPe3eH-
Taluii: amunoxkanponosas kucioma. Kanpon kak npeocmasumens noauamuo-
HbIX 80J10KOH. Hcnonb3osanue 2uoponusa 6eikos 8 npomviuinennocmu. Ionusu-
HUIXI0pUOd, noaumempaghmopsmuner (megaon). @enonropopmanvoezuonvie
naacmmaccwl. Leanynouo. Ilpomviuiiennoe npousgo0cmeo XuMudeckux 010-
KOH.

IIpoBeneHnE CaMOCTOSITEIBLHOIO TIOUCKA
XMUMUYECKON MH(OpMaIUK ¢ UCTIONb30Ba-
HUEM Pa3JINYHBIX UCTOUHUKOB U €€ Mpe-
CTaBJICHHE B Pa3HbIX (hopMax.

BCEI'O

171
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3. YCJIOBUA PEAJIN3AIIMA YYEBHOM JUCHUILIMHBI

3.1. TpeGoBaHus K MUHUMAJBLHOMY MATePHAIbLHO-TEXHUYECKOMY 00ecredeHHI0

s peanuzanuu yueOHON AUCIUILTUHBI TpeOyeTcss KAOMHET XUMUH.
O6opynoBaHue yueOHOTO KaOWHETA:

— T0CaJJOYHBIC MECTA MO KOJIMYECTBY 00 YyJaIOIINXCS;

— pabouee MecTO Ipero1aBaTers;

— KOMITBIOTEP, BUJIEOMTPOCKTOP, IKPaH;

— [lepuoanueckas cucteMa xumudeckux sneMenToB J[.M.Menzaeneena;
—TabiuIa paCTBOPUMOCTH KUCIOT, COJIEH U OCHOBaHUM;

— BJIEKTPOXUMHUYECKUN PSJT HAPSIKEHU;

— MUHEpaJbHbIC yI00pEHUS;

— IOPTPETHI YUEHBIX-XUMHUKOB;

— XUMHUYECKHE PEaKTHBBI, XUMUYECKas TIOCY/1a, HarpeBaTeIbHbIE IPUOOPHI;
— anTeykKa;

— OTHETYIIUTEIb.

3.2. UndopmanuonHoe odecrniedeHne 00y4eHUs

Pexomenayemasi iutepatypa 1l 00y4arOUIUXCH:

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

labpuensn O.C., Octpoymos W.I'., Cnaakxos C.A., opodeeBa H.M. IIpaktukym: yue0. moco-
Oue I CTyl. yupexaeHui cpe. mpod. oopasoanus. — M., 2014.

I'a6puemnsu O.C., OctpoymoB N.I'., CrankoB C.A. Xumus: nmocodue aist noaroroBku k EI'9:
y4e0. mocobue sl CTyA. YUpekaeHul cpel. nmpod. oopazoBanus. — M., 2014.

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

Epoxun F0.M., KoBanesa U.b. Xumus mi1st npodeccuii u cienuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOT 0 poduieil: yaeOHUK IS CTY. yupekaeHui cpea. mpod. obpazoBanus. — M.,
2014.

Epoxun FO.M. Xumust: 3agauu u ynpakHeHus: yae0. mocoOue s CTy. YIPEKISHUN Cpe.
npod. obpazosanus. — M., 2014.

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

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

Cnankos C. A., OctpoymoB WN.I"., I"'abpuensu O.C., JlykpssnoBa H.H. Xumust st npodeccuii n
CHEHALHOCTeH TEXHHUYECKOTO MPOPIIISL. DISKTPOHHOE MPHIIOKEHHE (JIIEKTPOHHOE YIeOHOE H3/1a-
HUE) U CTYA. YUpexaeHul cpea. nmpod. oopazoBanus. — M., 2014.

PexoMenyemasi iuTepaTypa JUIsl IpenofaBaTeIs:

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

[Ipuka3 Munucrepctsa oopazoBanus 1 Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxIeHUN
(benepanbHOr0 rOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CPEIHETO (MOTHOTr0) 001Iero oopa-
30BaHU».

[Ipuxa3z MunuctepctBa oOpa3zoBanus 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu usme-
Henuii B [lpukaz MunucrepctBa o6pazoBanus U Hayku P® ot 17.05.2012 Ne 413 “O06 yrBepxaeHUN
(dbeneparbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CpeHero (ITOJTHOTO) 00Iero oopa-
30BaHUA’ ».

[Tucemo JlemapraMeHTa rocyapCTBEHHOM MOIUTHUKY B c(pepe MOArOTOBKU pabourX KaJpoB U
JIIO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnauu 1o opraHu3aluy MoIydeHus
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cpenHero oouiero oopa3oBaHus B IpeeIax OCBOCHUS 00pa30BaTEIbHBIX MPOrPaMM CPEIHEro Mpo-
deccruonanpHOr0 00pazoBaHus Ha 6a3e OCHOBHOTO O0IIET0 00pa3oBaHus C y4eToM TpeboBanwmii dene-
paNbHBIX TOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB U MOTy4aeMOi MpodeCcCHuy WU CelHalb-
HOCTH CpeIHEro MpodeccCrnoHAIEHOTO 00pa30BaHUsD».

["abpuensu O.C., JIpicoBa I'.I". Xumus: kHUra 1715 IpenoaBartess: yued.-MeTo 1. mocooune. —
M., 2012.

["abpuensu O.C. u ap. Xumust 17151 Tpodeccuii U CIeruanbHOCTEH TEXHUYECKOTO MPOoduIs
(2JIEKTPOHHOE MPUIIOKECHHE).

HNuTepHeT pecypcebi:

Axkanemuk. CroBapu ¥ 3HIMKNIONEUH. http://dic.academic.ru

bonwimas cosetckas sunukionenus. http://bse.sci-lib.com

Buxunenusa http://ru.wikipedia.org

Books Gid. Diiekrponnas oubsimoTteka. http://www.booksgid.com

I'mob6anteka. ['mobanbHas 6ubnuoreka HayuyHBIX pecypcoB. http://globalteka.ru/index.html

Enunoe okHO mocTyma k o0pa3zoBaTeabHbIM pecypcam. http://window.edu.ru

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

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

Wntepner-u3nanue ais yuurteneit «EcrecTBeHHble Hayku». http://www.enauki.ru

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

JlaGopaTopHbIe U MpaKTHUECKUue paboThI o XuMuHu i o0ydaromuxcs CIIO
https://infourok.ru/laboratornie-i-prakticheskie-raboti-po-himii-dlya-obuchayuschihsya-spo-
305630.html

Jlyumas yueOnas mutepatypa. http://st-books.ru

Metoanueckas razeta «IlepBoe ceHTs0ps». http://www. 1september. ru

OO6pa3zoBaTeabHBIN CAUT JJIS MIKOJIBHUKOB «XuMUs». http://www. hemi. wallst. ru

OO0pa3zoBatenbHbIN calT 11 MKOIBHUKOB http://www.alhimikov.net

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

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

DnexTpoHHas 6ubimoreynas cucrema. http://book.ru/

DIIeKTPOHHBIN XypHAIT « XUMUKH 1 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 IIPOUECCC MPOBCACHUSA MMPAKTUICCKUX U na60paT0pHHx pa60T, TCCTUPOBAHNA,

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

Pe3yabTaTnl 00yyeHus

®opMBbI M METOAbI KOHTPOJIS
U OLIEHKH Pe3YJIbTATOB 00y4YeHHs

1 2
Ilpeomemnuie: 1. MaTepnpeTanys pe3yapTaToB
. c(hOopMUPOBAHHOCTh MPEJCTABICHUNA O MECTe XUMHH | HAOIIOACHHI 3a JeATEITEHOCTHIO

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

. BJIa/ICHHE OCHOBOIIOJIATAIONIMMH XUMUYECKUMU TO-
HATUSIMHU, TEOPUSIMH, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBe-
pPEHHOE TOJIb30BAHHE XUMUYECKOW TEPMUHOJOTHEH U CHUM-
BOJIMKOM;

. BJIa/ICHHE OCHOBHBIMHM METOJIaMH HAy4YHOTO TO3Ha-
HUS, UCTIOJb3YEMbIMU B XMMUU: HAOMIOJIEHUEM, OMHCAHUEM,
W3MEPEHUEM, IKCIIEPUMEHTOM; YMEeHHE 00pabaThiBaTh, 00b-
SICHSITh PE3yJbTaThl MPOBEJCHHBIX OMBITOB W JICJIATh BBIBO-
JIbI; TOTOBHOCTh M CIIOCOOHOCTH NMPUMEHSTH METOIBI ITO3HA-
HUS TIPH PEIICHUH TPAKTHYSCKUX 3a/1a4;

. c(hOpMHUPOBAHHOCTh YMEHHUS J1aBaTh KOJIUYECTBECHHbBIC
OLICHKH ¥ TPOU3BOAUTH PACUYEThI 10 XUMUYECKUM (hopMyrnam
U ypaBHEHUSIM;

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

HOILICHUIO K XUMHYECKON nH(pOpMalliy, OJIy4aeMoi U3 pas3-
HBIX UICTOYHHUKOB

CTY/ICHTA B IIPOLIECCE OCBOEHUS 00-
pa30BaTeNbHON TPOTrPaMMBI.

2. CtapToBasi AMarHOCTUKA MOJTO-
TOBKH CTYJCHTOB TIO ITKOJIHLHOMY
KypCY XUMUU; BHISIBJICHHE MOTHBA-
UM K U3Y4EHUIO0 HOBOT'O MaTepHalia.
3. Texymuii KOHTPOJIb B hopMme:

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

— TECTUPOBAHUS,

— JIOMaITHEe paboThI;

— 0T4€Ta 10 NPOJECIaHHON BHEAYIU-
TOPHOW CaMOCTOSITEILHOM padboTe
COTJIACHO MHCTPYKLMHU (TIpeACTaBIIe-
HUE TTOCOOUs, TPE3CHTAINH; HHPOP-
MAaIMOHHOE COOOIICHHE).

— (pOHTAIBHOTO OIPOCa;

— YCTHOTO 3a4€Ta;

— MUCbMEHHOTO 3a4ETa;

— 3anuTH pedepara;

— CaMOCTOSITENNbHOM PabOThI ¢ KHU-
ramMy U JPYTHMH MaTepHalaMu.

4. IIpomexyTOYHBI KOHTPOJIb B
bopme nudhepeHITPOBaHHOTO 3a-
yéra

Juunocmmuuie:

. YyBCTBO TOPJOCTH U YBa)KCHHS K MCTOPHH U JOCTH-
KEHUSM OTEUECTBEHHOM XMMHYECKOH HayKH; XUMHUYECKU
IpaMOTHOE TOBEZCHHE B MPO(ECCHOHAIBLHON NeATeNIbHOCTH
U B OBITY ITpH 0OpaIlIeHUN C XUMHUYECKUMH BEIleCTBAMH, Ma-
TepUaIaMy U MPOLECCAMU;

. TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHMs U TOBBI-
HIeHUs KBanu(pUKaKu B n30paHHON npodeccuoHanbHoi ie-
ATEIBHOCTH M OOBEKTUBHOE OCO3HAHUE POJH XUMHYECKUX
KOMIIETCHITUN B 3TOM;

YMEHHUE HUCITOJIb30BaTh AOCTIKEHHUSI COBPEMEHHOM XHMUYe-
CKOM HayKM M XHUMHYECKUX TEXHOJIOTHMH JJISi TOBBIIICHUS
COOCTBEHHOT'O HMHTEJJICKTYaJIbHOTO Pa3BUTHUSI B BBHIOpAHHOM
poeCCHOHATILHON IeATEIbHOCTH

1. UnTepnperanus pe3yibTaToOB
HaOJII0ICHUH 3a IESITEILHOCTHIO
00ydJaromierocs B mpoIecce 0CBoe-
HUsL 00pa30BaTEIBLHON MTPOTPAMMBI.
2. Y4dacTue B KOJUIEKTUBHBIX MEPO-
NPUSTHSX, TIPOBOIUMBIX Ha pa3iind-
HBIX YPOBHSX
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Memanpeomemnuwie:

. UCIONIb30BAaHNE PA3NUYHBIX BHUJIOB MO3HABATEIHHOM
JESITENBbHOCTH W OCHOBHBIX MHTEJIEKTYaJlbHBIX OIepanuit
(mocTaHOBKM 3a1a4u, (GOPMYIHPOBAHUS THIIOTE3, aHAIHM3a U
CUHTE3a, CPaBHEHHsI, 0000IIEHUsI, CUCTEeMAaTHU3aIU1, BBISBIIC-
HUS TPUYNHHO-CIICJICTBEHHBIX CBsI3€d, IMOWCKa AaHaJIOTOB,
(hOopMyIMpOBaHUs BBIBOJIOB) IS PEIICHUS ITOCTABICHHOMN
3a/1a4¥, MPUMEHEHUE OCHOBHBIX METOJOB MO3HaHMs (HaOII0-
JICHUS, HAYYHOTO JKCIIEPUMEHTA) ISl U3YYCHUS Pa3TUIHBIX
CTOPOH XMMHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMHU
BO3HHUKAECT HEOOXOJUMOCTh CTaJIKUBAThCA B MPOQPECCHO-
HaJIBHOU cdepe;

. MCIIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB IS ITOJTY-
YCHHSI XUMUYECKOW HH(pOpMaIuu, YMEHHE OIEHUTH €€ JIO-
CTOBEPHOCTh JUJISl JOCTH)KCHHS XOPOIIUX pPEe3ylIbTaTOB B
npodeccroHabHON chepe

1. UnTepnperanus pe3yibTaToOB
Ha0JII0/IEHU 32 1€ATEIbHOCTHIO
oOyuaroierocsi B mpoIecce 0cBoe-
HUS 00pa30BaTEIbHON IPOrPaMMBbI
(pouib B rpymre, HaBBIKK PabOTHI B
UH(POPMAITMOHHBIX CETAX )
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