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PaGouas  nporpamma  pazpadoTaHa  Ha  OCHOBE  MPUMEPHOH  NporpamMmubi
obineobpazosareaniiof  yuebnoit mucumitamner  LJ102. Xumus  ans  upodeccHonanbiinix
obpazoBaTenbHbIX opradusaiil (mpotokon Ne 3 ot 21 wona 2015 r., perucrpauuoHibiii lomep
penenznu 385 o1 23 uions 2015 1. ®IAY «BUPO»), peailn3ylomux nporpaMMy moaroTosKy
CHEUMAIMCTOR Cpellnero 38eHa clieuraishocty 49.02.01 Gusnueckas Kyibrypa (yraylieHuan
NOATOTOBKA), YTREPIKJAEHHOro npukazom MunucTepcta oOpasoBaius W uavkd Poccuitckod
®eaepanuu ot 27 oktsdps 2014 roma Nel3355 na Gaze ocHOBHOro obICro 06pa3oBanus U C
yaetoM Tpeboranuit OI'OC cpeanero obiero 0bpa3oBanus (CCTCCTRCHHOHAYUHBIE TPODILTL),

[Iporpamma  pazpaboTaHa B COOTBETCTBMHM €  OCOOEHHOCTSAMH  0Opa3oBaTe/bHbIX
norpedHocTel nHBanu10B U sini ¢ OB3, ¢ yyeToM BO3MOKHOCTEH MX NCHUXO(H3HOIOTHYECKOTO
pa3BUTHS, MHMBH/IYAJIbHBIX BO3MOXHOCTEH M METO/IMUECKMX PEKOMEH/Ialnii 1o pazpadoTke W
peajiu3alliy  aJanTHPOBaAHHbIX 00pa3oBaTe/IbHLIX NPOrpaMM CpejiHero NnpodheccHoHAILHOIO
oOpa3oBaHusl, yTBepK/icHHbIe JlenapTaMeHTOM rocy1apcTBEHHOM MOJAMTHKH B chepe NoAroTOBKH
padounx kajapos 1 JII1O Haykn Poccun ot 20 anpens 2015 r. Ne 06-830.

AnantupoBaHHas rnporpamma pazpadoraHa B OTHOIEHHH 00YHAIOUIMXCH ¢ KOHKPETHBIMH
BH/IAMU OTFpPaHUYEHUH 3/10pOBbS (HapylleHHs ciiyxa), oOyuarounxcs COBMECTHO € JPYIHMH
oOyuatoummucs B ydeOHOW rpynne no crneuuanbHocTH. OOpa3oBaHWe WHBAIW/IOB M
00yHalolMXCss ¢ OrPaHUYEHHBIMH BO3MOJKHOCTAMHM 3/IOPOBbSl OPraHU30BaHO COBMECTHO ¢
APYTrUMH 00yUaOLIMMHCS.

Peasimzaumsi  ajlanTUpOBaHHOH  MPOrpaMMbl  OCYLIECTBIISCTCS € HCIMOJIL30BaHHEM
pa3inyHbiX Gopm 0OYUCHUS, B TOM YHCIIE C HCIIOJIB30BAHUEM YIEKTPOHHOIO 00yUyeHMUsI.

Cocrasurens: Kabapaosa 3.10.. npenojasarens

PaGouass nporpamma yueOHOH AUCUMIUIMHBI 00CYk/eHa M yTBep#leHa Ha 3aceganun [I1[K
o0uieodpa3zoBare/bHBIX, OOUIMX IYMAHUTAPHBIX M COLMAIBHO-I)KOHOMUUYCCKUX IMCHHIIHH

[Tporokon Ne 11 ot «18» mas 2021 rosa

[pescenarens IIK C ‘/]/ ‘A7) Toaropuas U.B.
(MOJUTUCH)



Админ
385


COJEP XAHME

. IIACIIOPT PABOYEM ITPOI'PAMMBI YUEBHOM JUCIIUILINHBI
. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIIUILIVHBI

. YCJOBMUS PEAJIM3AIIAY YYEBHOU JUCHUILIAHBI

. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOI
JUCHUIINHBI

. IPUJIOXEHHUE 1

cTp.

21

24

26



1. MACIHOPT PABOYEHM TIPOT'PAMMBI YYEBHOU JUCHUIJINHBI
Xumus

1.1. O0sacTh npuMeHeHnst padoyeil MPorpaMmbl

Pabouast mporpamma y4eOHOW IUCHUIUIMHBI «XUMHS» SIBISETCA YaCThIO
npeametHoit obnactu «lIpoduneubie muctumuaey OI'OC cpemnero obiero
oOpa3oBaHus, peaTn3yeMOl NPOrpaMMbl MOATOTOBKU CIIELHHUATUCTOB CPEIHErO
3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO cnenmanpHoctu 49.02.01 dusuueckas
KynbTypa st cTyaeHToB ocBamBaromux [IIICC3 na 6a3e OCHOBHOrO OOIIETO
oOpazoBaHuUs
1.2. Mecto y4yeOHON IMCHUIUIMHBI B CTPYKTYpe NpPOrpaMMbl NOATOTOBKH
CIENUAJTMCTOB CPeHEro 3BeHa:

VYyeOHast AucUMIUIMHA « XUMUS» U3ydaeTcsl B 00111€00pa30BaTeIbHOM LIUKIIE
yueOHoro minana [ITICC3 Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHUs C MOIYYEHUEM
cpeaHero oomero oopa3oBaHusI.

B yue6noM mnane IIICC3 yuyeOHast AUCHUIIIMHA « XUMHS» BXOJUT B IIMKJI
y4eOHBIX TUCIUIUIMH 00111€00pa30BaTeIbHON MOATOTOBKHU crienaibHOCTH 49.02.01
®duznueckass KyJabTypa €CTECTBEHHOHAy4yHOTO Tpoduis mnpodeccrHoHaTIbHOTO
oOpa3oBaHUs.

1.3. Hean u 3axa4u y4yeOHO! AUCHUIUIMHBI — TPeOOBAHUS K pe3yJbTaTam
OCBOECHMS Y4eOHOM NN CIUIINHBI:

OcBoenue coaeprkanus yueoHou nucrurinasl [1)1.02 Xumus, odecrieurBaet
JOCTH)KEHUE CTYICHTAMHU CIIEAYIOIIMX PE3yIbTaTOB:

- JINYHOCTHBIX:

— YYBCTBO F'OPJOCTU M YBAXKEHUS K UCTOPUU U JOCTHKEHUSIM OT€UECTBEHHOM
XUMHUYECKON HayKH; XUMHUYECKH TPaMOTHOE TMOBeJeHHE B MPOodheCCHOHATBHOM
JEATeIBHOCTY W B OBITY MNpuU OOpalleHHMH ¢ XUMUYECKHUMHU BEIIECTBAMH,
MaTepHaaMH U MPOIeCCaMHu;

— TOTOBHOCTH K TIPOJOJIKEHUIO 00pa30BaHMsI U MOBBIICHUS KBATU(UKAIINH
B M30paHHO# MpodhecCHuOHATBHON JEATeIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIU
XUMUYECKUX KOMIIETEHITUN B ATOM;

— YMEHHUE UCIOJIb30BATh JOCTHUKEHUS COBPEMEHHOW XMMHUYECKOW HAyKU U
XUMUYECKUX TEXHOJOTHUH IS TOBBIICHUS COOCTBEHHOTO HHTEIICKTYaIbHOTO
pa3BUTHS B BEIOpAHHOU MPoheCcCHOHANTBHON e TETHHOCTH;

- MeTanpeIMeTHbIX:

— MCHOJIb30BaHUE PA3JIMYHBIX BHJIOB IO3HABATEIILHOM JESTEIbHOCTH U
OCHOBHBIX MHTEJJIEKTyaJIbHBIX Orepanuil (IOCTaHOBKH 3aJa4yu, GopMyIUpOBaHUs
TUIO0TE3, aHAJIN3a U CUHTE3a, CPaBHEHUSI, 0000IIIEHUs, CUCTEMAaTU3all1H, BBISIBJICHUS
MPUYUHHO-CJIEICTBEHHBIX CBA3€H, MOKUCKAa aHAJIOroB, OPMYIUPOBAHUS BHIBOJIOB)
JUTSL peIlieHUs MOCTaBIEHHOMN 3a/lauy, MPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAHMS
(HaOmro/leHrs, HAYyYHOTO JKCIIEPUMEHTA) JUIsl WM3yYEHUS pPa3IuYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTb
CTaJIKUBaThCA B MpodeccnoHansHoi chepe;



— MCHOJIb30BAaHUE PA3JIMYHBIX HCTOYHUKOB IS MOJTYYEHUS XUMHYECKOU
uHpOpMallMU, YMEHUE OLICHUTh €€ JOCTOBEPHOCTb IJIsl JAOCTHXKEHHS XOPOIIUX
PE3yJIbTaTOB B MPOPECCUOHATBHOM Cepe;

* IpeIMEeTHBIX:

— c(OPpMHUPOBAHHOCTh MPEACTABICHUM O MECTe XHMHUU B COBPEMEHHOM
HAyYHOW KapTHUHE MUpa; IOHUMAHUE POJIM XUMUHU B (POPMUPOBAHUU KPYro3opa u
(YHKIIMOHAJIBHON I'PAaMOTHOCTH YEJIOBEKA Ul PEILICHUS IPAKTUUECKUX 3a/1a4;

— BJAJICHHE OCHOBOIIOJAralOIIMMH XUMUYECKUMH TMOHATHUSIMHU, TEOPHUSIMHU,
3aKOHAMM W  3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJb30BAHHE XHUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKON;

— BJIaJICHHE OCHOBHBIMU METO/IAMH HAYYHOT'O MTO3HAHUS, UCIIOIb3YEMBIMH B
XUMUU: HAOJIOJICHUEM, OINHUCAHUEM, HW3MEPEHUEM, SKCIEPUMEHTOM; YMEHHE
00pabaTbIBaTh, OOBICHATH PE3YJIbTaThl MPOBEAECHHBIX ONBITOB U JIEJIaTh BBIBOJIBI;
TOTOBHOCTh U CIIOCOOHOCTb MPUMEHSATh METOJbl MO3HAHWUS NpPU PELICHUU
IIPaKTUYECKUX 3a/1a4;

— cOPpMHUPOBAHHOCTh yMEHMsI [J1aBaTh KOJMYECTBEHHBbIC OLICHKH WU
IPOU3BOAUTH PACUEThI 10 XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM;

— BJIaJICHUE NPaBWIAMHU TEXHUKUM O€30IaCHOCTH IMpPU HCHOJIb30BAaHUU
XUMHUYECKUX BEILECTB;

— c(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIMH 10 OTHOLLIEHUIO K XMMUYECKOM
uH(pOopMaIK, MOJYy4YaeMOl U3 Pa3HbIX HCTOYHHUKOB.

1.4. KoumnuyecTrBO 4YacoB Ha oOCBOeHHe padoyeil mnporpaMMmbl y4yeOHOM
AUCHUITHHBI:
MaKCUMaJIbHOW y4ueOHOI Harpy3ku oOyyaromerocst 168 yaca, B TOM yucie:
00s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku obyyaromierocs 112 yacos;
CaMOCTOSITENIbHOM paboThl 00yUaroerocs: U KoOHCyabTanuii 50 yacon

2. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCIIUILINHBI

2.1. O0bem yueOHOI JUCHMILIMHBI U BUAbI y4eOHOH PadoThI

Bup yueOHoi1 padoThI O0bem
4acoB

MaxkcumasbHas yueOHasi Harpy3ka (Bcero) 168
Oobs13aTes1bHAs AayAUTOPHAsI Y4eOHas HArpy3Ka (Bcero) 112
B TOM YHCJIE:
MIPAKTUYECKUE 3aHITUS 36
CamocTosiTe/ibHAsA padoTa 00y4aIOLIerocsi  KOHCYJIbTaliu (Bcero) 56
B TOM YHCJIE:
WH/IMBHTyAJIbHBIA TPOSKT 4
ITpomexyTouHas atrecranus B GpopMe oudgepenyuposannozo 3auema




2.2. TeMaTHYeCKHU IVIAH U COePKAHNE YUEOHOM U CHUNINHBI

HaumenoBanue pa3jaesioB
H TeEM

Conep:xxanue y4e0OHOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAsA padoTa o0y4yammxcsi, Kypcopasi padora (Ipoexr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

BBenenne

Tema. Hayunbie MeTo1b1
IMO3HAHUSA BEIIECTB U
XUMHAYECKUX SIBICHUI.

Conep:kaHue y4eOHOT0 MaTepHuaJia

1. Hayunble MeTOABI MMO3HAHMS BEIIECTB U XUMHUYECKUX sIBICHUI. Poib SKCIIepuMEHTa U TEOpUU B
XUMUHU. 3HadeHue Xumuu npu ocBoeHuH npodeccuit CIIO u cnenmansHocteit CIIO ecrecTBeHHO-
Hay4YHOTO0 MPoduIst MPodheCcCHOHATLHOTO 00pa30BaHUsI.

2. 3nauenne xumun rnpu ocBoennu npodeccuit CI10 u cnenmansrocTei CITO ecTecTBEHHO-HAyYHOTO
npoduns npodeccHoHanbHOro 00pa3oBaHusl.

Pasznea 1. O0mas u
HEOPraHW4YeCcKasi XUMHUsI

90

Tema 1.1.Xumus — Hayka o
BEIECTBAX.

Conep:xanue yueOHOro MaTepuaJia

1. CocraB Belecrna. I/I3Mepe1me Belecrna. Crioco0bI CyII€CCTBOBAHUA XUMHUYCCKHUX 3JICMCHTOB.
BGHIGCTBa IIOCTOAHHOT'O W INEPEMCHHOI'O COCTaBa. 3aK0H IOCTOSHCTBA COCTaBa BemecTB. Macca
daTOMOB U MOJICKYIJIL. AToMmHas CAMHUIIA MAacCCBhI. OTHOCHUTENBHBIC aTOMHAs U MOJICKYJIIpHasA MacCChI.
KommaectBo BCIICCTBA U CAWMHUIEBI €TI0 U3MCPCHMU.

2. ArperatHble cocTosiHHs BemecTtBa. CMecn BemiecTB. 3aKOH ABOTaJipo M €ro CJICACTBUS.
Mosipabiii  00be€M BeIIECTB B Ta3000pazHOM cocTossHud. OOBeIMHEHHBIM Ta30BbI 3aKOH U
ypaBHeHue MenneneeBa — Kunaneiipona. MaccoBas 1 00beMHasi 10JI1 KOMIIOHEHTOB CMECH.

HpaKanecm[e 3aHATHSA

1. U3roToBiaeHue Mopaeaen MOJICKYJI HCKOTOPBIX OPTraHNYCCKUX U HCOPTraHNYCCKUX BCIICCTB.

2. Ounctka BCIICCTB (bHHLTpOBaHHeM U JUCTUJLIALMCH. Ounctka BCIICCTB HeperHCTaJIJII/I3aLII/IeI‘;I.

3. AHanu3 conep)kaHus npumeceil B Bojge. OUHMCTKa 3arpsi3HEHHOW BOJBI. Y CTpaHEHUE KECTKOCTU
BOJBI.

CamocrosiTesbHast padora:

1. CamocTosiTenbHass W3Y4YEHHE TEOPETHUECKOTO MaTepualia: IMoAO0Op IJUTepaTyphl, MaTEepHAOB
HMHTEPHET-PECYPCOB O TeMe: «XUMUS — HayKa O BELIECTBAX)».

Tema 1.2.Ctpoenue atoma

Coaep:xanue yueOHOro MaTepHaJia

1. Atom — cJo:xkHast 4acTuna. JlokasaTenbCcTBa CI0XHOCTH CTPOEHHSI aTOMa: KaTOJHbIE H
PEHTTEeHOBCKHUE JTy4H, PoTOdIPEKT, paTInOaKTUBHOCTD, AIeKTpoin3. [lnanetapuas Moaens atoma 3.




HaumenoBanme pa3jiesioB Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHas1 padoTa o0y4yalumxcs, KypcoBasi padora (IpoeKT) 4acoB | OCBOCHHS
1 2 3 4
Pezepdopna. Ctpoenue aroma mo H. Bopy. CoBpeMeHHBIE TpEICTaBICHUS O CTPOSHUU aroma.
KopnyckynspHo-BOTHOBOH Ayalli3M YacTHI] MUKPOMUDA.
IIpakTHYeckHe 3aHATHA 1 2
1. DIeKTpOHHOE CTPOECHHE AaTOMOB.
CamocrosiTeibHast padoTa: 2 3
1.CamocTosTENbHOE N3YYEHHE TEOPETUYECKOI0 MaTepHraia 1o Borpocam: CocTtaB aTOMHOrO siApa.
HykJioHBI: TIpOTOHBI U HEUTPOHBI. M30TONBI M HYKIUALI. YCTOWYHUBOCTH SJEp. IJIEKTPOHHAS
000/10uKa aTOMOB. [loHsITHE 00 2JIEKTPOHHON OPOUTAIIN U HIIEKTPOHHOM OOsiake. KBaHTOBbIE Unca.
Pacnpenenenue sJeKTPOHOB MO SHEPTETUYECKUM YPOBHSIM, TIOTYPOBHIM U OpOUTAISIM. DIIEKTPOHHBIE
KOH(UTYpAIIMA AaTOMOB XUMHYECKHX JJIEMEHTOB.
2.3anmoJHUTh KpOCCBOPJ Ha Temy: «Heopranudeckue BemecTay.
Tema 1.3.Ilepuonuueckuii | Coaep:kanue y4eGHOro MaTepuajia 5 1
3akoH u [lepuoanueckas 1. OTkpbITHE TEPUOAUYECKOTO0 3aKoHA. [Ipennocbulku: HakoImIeHHe (AKTOIOTHUYECKOro
CUCTEMA XUMHUYECKUX Martepuana, padotsl mpeamectseHHUKOB (M. B. Jlebepeitnepa, A. D.11lankyptya, Ix.A.Hpronenca,
anemeHToB [[. U. JL.YO.Meiiepa), cve3n xumukoB B Kapncpys, nuunoctasie kauectBa Jl. 1. MenaeneeBa. OtkpbiTue /1.
Menneneena. N. MenneneeBbim [leproanyeckoro 3aKoHa.
2. llepuoanyeckuii 3aK0H U cTpoeHUHe aTroma. M3oronmbl. COBpeMEHHOE MOHATHE XUMHUYECKOTO
anemMeHTa. 3akoHoMepHOCTh . Mo3nu. CoBpemennas popmynuporka [13. 3navenune I13 u [ICXD /1.
W. MenneneeBa Juisi pa3BUTHS HAYKU ¥ IOHUMaHU XUMUYECKOWM KapTUHBI MUDA.
IIpakTnyeckue 3aHATHS 3 2
1. MonenupoBanue noctpoenus [lepnoanyeckoil TaOIUIBI XUMUYECKUX JIEMEHTOB.
CamocrosiTenbHas padora: 2 3
1. CocraBneHue dJIeKTPOHHBIX dIEKTPOrpadudecKkux GopMysl aTOMOB XUMHUYECKUX DIIEMEHTOB.
2. CocraBneHue Ao0kJIagoB 10 TemaM: <« Kwm3up u gesarenbHocTh J[.M. MenpaeneeBay;
«[lepnoanueckoMy 3aKoHy OyJyliee He FPO3UT pa3pyUICHHEM. . ).
Tema 1.4. Ctpoenue Copepxxanue y4yeOHOro MmarepuaJia 3 1

BEIECTBA.

1. IlTonsaTHe 0 XUMHYECKOM CBSI3M. THIIBI XWMHUYECKHUX CBS3CH: KOBAJICHTHas, HWOHHAd,
METAJJINYECKAsl ¥ BOJIOPOIHASL.




HaumenoBanme pa3jiesioB
H TeEM

Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

2. Oprannyeckue mnosumepsbl. CriocoObl UX TMONYYEHUS: PEAKIUM TMOJMMEPU3AIUU U pPEaKIuu
nonukoHAeHcauuu. CTpykTypbl nonumepoB. CTpykTypupoBaHue mnonumepoB. Knaccudukarus
MOJIMMEPOB T0 PA3JIMYHBIM TPU3HAKAM.

IIpakTnyeckue 3ansaTus

1. TUIBI KPUCTAIUIMYECKHUX PELIETOK.

CamocrosiTesibHas padora:

1. CamocTosTenbHOE HN3YUCHHUC MaTCpUalia 110 BOIIPOCY: «lIoHATHE 0 XUMHUYECKOM CBS3H.

2. IlogroroBka coobmennii: «MeTtaminueckast CBs3by; «BoqopoaHas CBSI3bY.

Tema 1.5. Tlonumepsl.

Coaep:xxanue yue0HOro MaTepHaJia

1. Heopranuveckue noumepsl. [loarmMeps — mpocThie BEECTBA U CJI0KHBIE BEIIECTBA C AaTOMHOM
KPUCTANINYECKO pemeTkoid. MuHepansl U ropHbsle nopojsl. Cepa miactuyeckas. MuHepaibHOe
BOJIOKHO — ac0ecT. 3HaueHHUEe HEOPTaHUYECKUX MPUPOAHBIX MMOJIMMEPOB.

2. OpraaneCKne moJIMMEpbI. CnocoObl ux MNOJYYCHUA: pCaKIUU ITOJIMMCPU3AllMU M PCAKIHH
MOJIMKOHACHCAIIUH. CTPYKTypI)I IMMOJIMMCPOB: JIPIHCﬁHI:IC, Pa3BCTBJICHHBLIC U ITPOCTPAHCTBCHHBIC.

IIpakTHYeckHe 3aHATHA

1. I3yueHne CBOMCTB TEPMOIUIACTHUYHBIX ITOJIUMEPOB.

CamocrosiTejibHas padoTa:

1.CamocTOATENIPHOE U3YYEHUE TEOPETUUYECKOTO MaTrepuana mo Bompocam: «CTpyKTypupOBaHHUE
MOJIMMEPOB: BYJIKAHHU3AIUS KaydyKOB, MyOJeHWE OENKOB, OTBEP)KICHHE IMOJMKOHICHCAIIMOHHBIX
nonuMepoB. Knaccudukaius noammMepoB M0 pa3IMyHbIM IPU3HAKAM)).

2.IlogroroBka nokinamoB 1o TeMaM: «CHHTETHMYECKHE KaydyKd: HCTOpHs, MHOroo0Opasue u
MEePCHEKTUBBDY; «PE3MHOTEXHUYECKOE MPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM IPOIPECCe.

Tema 1.6. {lucnepcubie
CHUCTCMBI.

Conep:kaHue y4eGHOr0 MaTepuasa

1. ITousiTHe 0 MUcHepcHBbIX cucTemax. Kimaccudukamnusi TUCTIEPCHBIX CHCTEM B 3aBUCUMOCTH OT
arperaTHOTO COCTOSIHUSI TUCTIEPCUOHHOM CPeJIbl M TUCIIEPCHOM (hasbl.

2. 3HayeHHe AUCIEPCHBIX CHCTEM B KHBOH M HEKMBOH NPHPOJAEe M NMPAKTHYECKOH KHU3HHU
Ye10BeKa. OMYJIbCUM U CYCIIEH3UU B CTPOUTENBCTBE, MUIIEBOM U MEAUIIMHCKON MTPOMBIIIUIEHHOCTH,
KOCMETHKe. buojorndeckue, MEIMIIMHCKHE W TEXHOJOTUYECKHWE 30JIM. 3HauyeHHe rejed B
opraHu3anuu KUBOU MaTCpHru. BI/IOHOFI/I‘—I@CKI/IG, MNUIICBBIC, MCIHUIIMHCKHEC, KOCMCTHUYCCKHUE I'CIIN.
Cunepesuc .




HaumenoBanme pa3jiesioB Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
U TeM caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr) YacoB | OCBOCHHUS
1 2 3 4
IIpakTHYeckHe 3aHATHA 1 2
1. ITosrydeHue cycneH3nu U 3MynbcHH. O3HaKOMIIEHHE CO CBOMCTBAMU AHUCIIEPCHBIX CHCTEM
CamocrosiTeibHas padora 2 3
1. ITogroroBka npe3eHTanuii Ha TeMbl: «OXpaHa OKPYKAIOLIEH CPebl OT XUMUYECKOT O 3aTPSI3HEHUS Y,
«KonnuecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUSI OKPY>KaIOILEH Cpesibly; «3alinuTa 030HOBOT0 dKpaHa
OT XMMHYECKOro 3arps3HeHus»; «l['pyOonucrnepcHble CHCTEMBI: OMYJIbCUH U  CYCHEH3HH.
ToHKOOUCHEPCHBIE CHCTEMBl: KOJJIOWJIHBIE (30IM M Te€lIM) U HWCTUHHBIE (MOJIEKYJIIpPHBIE,
MOJIEKYJISIPHO-UOHHBIE M HMOHHBIE). D¢ ekt Tunnans. Koarymauus B KOJUIOMAHBIX pacTBOpax.
Cunepesuc B resisix». (1o BEIOOpY).
Tema 1.7. Xumuueckue Coaepxxanue y4yeOHOIro MaTepuaJa 4 1
peakuun 1. Knaccudukanuss XUMHYECKUX PEaKLIUi B OPraHUYECKOM M HeopraHuueckod Xxumuu. Peakium,
uaymue 6e3 N3MEHEHUs KaUeCTBEHHOT0 COCTaBa BelllecTB. Peakiiuu, uayiue ¢ 13MEHEHHEM COCTaBa
BEULIECTB.
2. BeposiTHOCTh MpOTEKaHUS XUMHYECKUX peakiuii. BHyTpeHHsst sHeprus, sHTanbnusd. TerioBon
3 dexT Xxumuueckux peakiuii. Tepmoxumuueckue ypaBHenus. 3akoH I'. 1. T'ecca u ero crneacrusi.
Outponusa. CkopocTh XxuMudeckux peakuuid. [lonstue o ckopoctu peakiuii. CKOpoCcTh FOMO- U
TETEPOreHHON peaKLyy.
IIpakTnyeckune 3aHsATHA 4 2
1. ITonydyeHue ra3zoo0pa3HbIX BEIIECTB U MOATBEP)KICHHE XMMUYECKMMHU OIBITAMU MX COCTaBa U
CBOICTB (aMMHUaKa U yTJIEKUCIIOT0 rasa).
2.Pemienue 3a/1a4 Ha HAXOXKIEHUE MOJICKYJIIPHON (pOPMYJIBI BELIECTBA.
3. CkopocTh XMMHUECKHUX peakuuid. PeakunoHHOro oomeHa. 3aBUCMMOCTh CKOPOCTH pEaKLUU OT
KOHIIEHTPALlUU, TEMIIEPATYPBHI.
CamocrosiTeibHas padora: 2 3
1.CamocTOsATENbHOE H3YYEHHE TEOPETUYECKOro MaTepuajia IO BOIpocaM: ODHEprusi akTHUBAIUH.
@akTophl, BIMSIOIIME HAa CKOPOCTh XMMHUYECKOW peakuuu. IIpupona pearmpyrommx BELIECTB» -
IT1cbMEHHBINM KOHCIIEKT OTBETA; IOATOTOBKA YCTHOI'O OTBETA IO JAHHOM TEME.
Tema 1.8. PacTBopbl. Copepxxanue yueOHOIro MaTepuaJa 3 1




HaumenoBanme pa3jiesioB Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
U TeM caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr) YacoB | OCBOCHHUS
1 2 3 4
1. IlonsaTue o pacrBopax. dusnko-xumMuveckass IpUposa pacTBOpeHUs: U pacTBopoB. CrocoOb!
BBIPQXEHHSI KOHIEHTPALlMU PAacTBOPOB: MaccoBasi JOJs PaCTBOPEHHOIO BellecTBa (IIPOLIEHTHAs),
MOJIIpHasl.
2. Teopus 3J1IeKTPOJTUTHYECKOIH AUccoUanMu. MexaHi3M TUCCOLMAIMU BEUIECTB C Pa3IMUYHBIMU
TUIIAMU XMUMHUYECKUX CBA3€H. OCHOBHBIE MOJOXKEHHUS TEOPUHU DJIEKTPOJUTHUECKON JUCCOLUALUU.
I'uaposn3 kak o6MeHHBbI npouecc. HeoOpaTuMelil ruipoan3 OpraHnYecKUX U HEOPraHUYECKUX
COEITMHEHUI U €ro 3HaYeHHE B NPAKTUUYECKON JeSITEIbHOCTH YEJIOBEKA.
IIpakTnyeckue 3aHATHSA 1 2
1. KonnuecTBeHHas XapakTepucTuka pactBopoB. ['maponus. Peakiiuu noHHOro ooOMeHa.
2. Onpenenenne pH pacTBopa cosneil.
CamocrosiTesibHas padora: 2 3
1. CamocTosTeNIbHOE U3yYEHUE TEOPETUUECKOT0 MaTepuaa o BornpocaM: « CocTaBiieHre ypaBHEHHUM
THIPOJIN3a COJICI.
Tema 1.9. OxucnutensHo- | Coaep:kanue y4eGHOro MaTepuajia 3 1
BOCCTAaHOBUTEJIbHbBIE 1. OxucIHuTeIbHO-BOCCTAHOBHTEIbHBIC peakuuu. CreneHb OkuciaeHMs. BoccraHoBurenu u 5
peaxiuu. okucnutend. OKHUCIEHHE U BOCCTaHOBJEHHME. BakHelIne OKHUCIUTENM W BOCCTAHOBUTEINH.
Kanaccndpukanus OKHCIANTENBbHO-BOCCTAHOBHUTEJIBHBIX peaknui. Peaknum MexXaToMHOro H
MEXMOJIEKYIIPHOTO OKUCIIEHUSA-BOCCTAHOBJIEHHSI. MeTO/bl COCTaBIEHHS ypaBHEHUN OKUCIUTENIbHO-
BOCCTAaHOBUTENIbHBIX PEAKIUH.
2. XuMHn4ecKHe MCTOYHMKH TOKA. DJIEKTPOJHbIE MOTCHIMANBI. Psij CTaHIapTHBIX 3JIEKTPOIHBIX
NOTEHIMAJIOoB). ['aTbBaHUYECKHE 3JIEMEHTHl M MPUHIMIBI UX PaOOThl. DJIeKTPOJIU3 PaclIaBOB U
BOJHBIX PACTBOPOB 3JIeKTPOJMTOB. [Ipolieccrl, npoucxoasdiue Ha KaToJe U aHOAE. YpaBHEHUS
IIEKTPOXUMHUYECKUX ITpolieccoB. [IpakTuyeckoe NpUMEHEHHE AIEKTPOIIN3A.
IIpakTnyeckue 3aHsATHS 1 2
1. CocTraBiieHNE YpaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN.
CamocrosiTeibHas padora: 2 3
1. CamocroATenpHOE HW3y4EHHE TEOPETHMYECKOro Marepuana 1o  Bompocy:  «Teopus
IEKTPOIUTHUECKON Jucconaniny. COCTaBIEHUE CXEM JIEKTPOIIN3A.
Conep:xaHue yueOHOTro MaTepuaJia 3 1
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HaumenoBanme pa3jiesioB
H TeEM

Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

Tema 1.10. Kitaccudukanmst
BemecTB. [IpocTeie
BelecTBa

1. Knaccupukauuss Heopranuveckux BemecTB. [Ipocteie u cioxHbie BemiecTBa. OKCUIBI, UX
kinaccuukanusa. ['mapokcuapl (OCHOBaHUS, KHUCIOPOACOAEpXk aliue KHUCIOThI, aM(o- TepHbIe
ruapokcuabl). Kucnmotel, ux knaccudukarus. OcHoBanus, ux kiaccudukanus. Comu cpegHue,
KHCJIbIE, OCHOBHBIE M KOMIUIEKCHBIE.

2. Mertaaabl. [lonoxeHne MeTaisioB B MEPUOAMYECKON CHUCTEME M OCOOEHHOCTH CTPOEHHUS HX
atomoB. [IpocTeie BemiecTBa — METaJUIbl: CTPOCHUE KPUCTAJUIOB M METAJUIMYECKash XHMMHUYECKas
cBs3b. OOmue (pu3HyecKHue CBOMCTBAa METAJJIOB U HMX BOCCTAHOBHUTEILHBIE CBOMCTBA. OKCHIBI U
TUAPOKCHABl MeTaiuioB. OOmme cmoco0bl MOJYYEHHS] MeTALIOB. Meramuibl B HOPUPOJE.
MeTtannyprust ¥ ee BUAbl. DIEKTPOJIN3 PAaCIIaBOB U PACTBOPOB COETMHEHUN METAJUIOB.

IIpakTH4yeckue 3aHATHS

1. XumMusa MetaisioB. XUMHUS HEMETAIIOB.

2. XMU4ecKue CBOMCTBAa HEOPTAaHUYECKUX KUCIIOT, OCHOBaHMM. [ 'naponus comeit

CamocrosiTesibHas padora:

1. «IloaroroBka npe3eHtauuii no temam: «Koppo3us METaUIOB U CIIOCOOBI 3aLUTHI OT KOPPO3UN»,
«McTopust rumcay, «Vcropust BeACKOH cMUKn» (10 BBIOOPY).

2. CaMoCTOSTENIbHOE N3YUYEHHE TEOPETUYECKOro MaTepuraia o sonpocy: «Hemeranabl. [lonoxenue
HemeTaiioB B [leproaudeckoii cucteme, 0COOEHHOCTH CTPOSHHS UX aTOMOB. ATOMHOE U
MOJIEKYJIIPHOE CTpOeHUE. AJIOTpOIHs. XUMHYECKHE CBOMCTBA HeMeTauioB. OKUCIUTEIIbHbBIE
CBOMCTBA U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAIJIOBY.

Tema 1.11. OcHOBHBIE
KJIACChl HEOPraHUYECKUX U
OPraHNYeCKUX COCTMHEHUHN

Conep:xanue yueOHOTro MaTepuaJia

1. BO}IOpOI{HLIe COCIMHCHHA HEMETAJJIOB. HonyquI/Ie aMMHaKa 1 XJIOpoBOAOpPOJa CHHTC30M U
KocBeHHO. Du3nueckue cBoiicTBa. OTHOIICHHE K BOJAC: KUCJIIOTHO-OCHOBHBIC

cBoiicTBa. OKCHIBI M AHTUAPUIABI KAPOOHOBBIX KHCJIO0T. HeconeoOpasyroiue u coieodpasyroniue
okcuabl. KucnoTHeie okcuibl, nx cBoricTBa. OCHOBHBIE OKCUBI, UX CBOMCTBA. AHTHUIPHUJIBI
KapOOHOBBIX KUCJIOT KaK aHAJIOTH KHCIOTHBIX OKCHJIOB.

2. KucioTbl oprannyeckue 1 Heopranmdeckue. Kuciorsl B CBETE TEOPUH AIIEKTPOIUTUIECKON
nuccouuanuu. Kuciorsl B cBeTe nporonutuyeckoil reopun. Knaccudukaius opraHuyeckux u
HEOpPraHMYecKuX KUciaoT. O01me cBOCTBA KUCIIOT.

IIpakTnyeckue 3aHsATHS

1. I'eneTHYecKkas CBSA3b OPraHMYECKUX H HEOPTAaHMYECKHUX COeUHEHHIA.
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HaumenoBanme pa3jiesioB
H TeEM

Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

CamocrosiTesibHas padora:

1. CamocrosiTenbHOE pellIeHNE TPAKTUKOOPUEHTUPOBAHBIX 3aa4 IO COCTaBICHHUIO LIENOYEK
B3aMMOIIPEBPAILICHUI BEIIECTB.

2. CaMOCTOATENIbHOE U3YYEHHUE TEOPETUYECKOr0 MaTepuaia mno BornpocaM: «OcCHOBaHUS
OpraHu4yeckKne U Heopranuueckue. AMGoTepHble OPraHuYecKue 1 HeopraHndecKkue
coennHeHus. Coum. I'eHeTHYecKkasi CBSI3b MEKAY KJIACCAMHU OPraHMYECKUX U HEOPTraHUYeCKHX
coeMHEHU .

3

Tema 1.12.
XUMHUS DJIEMEHTOB

Coaep:xanue yueOHOro MaTepHaJia

1. s-Daementnl. Bogopona. [[BoiiCTBEHHOE MTOJIOKEHHE BOIOPO/IA B IEPHOANYECKON CHCTEME.
N3otons! Bogopoaa. Tsokenas Bona. OKMCIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA BOAOPOAA,
€ro noyiyueHue u npumeHenue. JaemenTsl IA-rpynnsl. [lonydenue, huznyeckue u XuMmuueckue
cBoiicTBa. JeMmeHThl ITA-rpynmnel. O01mas xapakTepucTHKa ET0YHO3EMEIbHBIX METAIIJIOB U
marnus. Kanbiuii, ero nosyyenue, Gpu3. ¥ XMMUYECKHE CBOMCTBA.

2. p-DaeMeHTbl. AJIIOMUHUMA. XapaKTepUCTUKA ATFOMUHUS HA OCHOBAHUU TTOJIOKEHUS B
[Tepuoanueckoii cucreme rnementoB [[.11.MenneneeBa u ctpoenus aroma. [lonydyenue, puznueckue
Y XMMHUYECKHE CBOMCTBA aATIOMUHUS. YTi1epol U KpeMHui. O011as XapaKTepUCTHKA.

3.d-Daementsl. OcobeHHocTu cTpoeHus atomoB d-anemenToB (IB-VIIIB-rpymm).
DuU3NYECKUE U XMMUYECKUE CBOMCTBA. HaxoxkeHne 3THX METAJUIOB B IPUPOJIE, UX

MOJIYYCHHC U 3HAYCHHUC.

HpaKTuqecm{e 3aHATHSA

1. PacueTsl 1o XUMHUYECKUM (OPMYIIaM U YPABHEHHUSIM.

CamocrosiTe/ibHas padora:

1. [TogroroBka coobmienuii mo Bomnpocam: «I"ajmorenbl. CTpoeHHE MOJICKYJI, XAMUYECKHUE CBOWCTBA,
MOJIy4eHHUE U IpUMeHeHHe. BaxkHeIie coeIMHEHNs raJIor€H0B, UX CBOMCTBA, 3HAUCHUE U
npuMeHeHney; «XaJbKoreHbl. Amnorporus. CTpoeHHE MOJICKYIT aJZIOTPOITHBIX MO (PUKAINN U UX
coiictBa. [lonydeHre u mpuMeHeHUe KUCIOpoa U cepbhy; «aeMeHThl VA- 1VA- rpynm.
CtpoeHure MoJIeKyJIbl a30Ta U aJJIOTPOINHBIX Moaupukanuii pocdopa, ux ¢puznueckue u
XUMUYECKHE CBOUCTBA. YTIEPO ] U ero aymoTponus. OKCUAbI U THAPOKCUBI YIIIEPO1a U KPEMHHUS,
MX XUMHYECKHE CBOMCTBA. CONM YrOJbHON U KPEMHUEBBIX KUCIOT»; «XUMHS METAJUIOBY.

Tema 1.13.

Coaep:xanue yueOHOIro MaTepHaJia
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HaumenoBanme pa3jiesioB Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHas1 padoTa o0y4yalumxcs, KypcoBasi padora (IpoeKT) YacoB | OCBOCHHUS
1 2 3 4
Xumust B xu3HM obmiectBa | 1. XumMus U MPpou3BoACTBO. XMMHYECKasi TPOMBIIIUICHHOCTh U XUMUYECKUE TexHoyioruu. HayuHsie
MPUHUMUIIBI XUMUYECKOTO POU3BOJICTBA. 3aIUTA OKPYKAIOIIEH Cpeabl U OXpaHa Tpyia Ipu
XUMHUYECKOM IIPOU3BOJICTBE. XUMHU3ALMSI CEIBCKOr0 X03HCTBA U €€ HAIIPABJICHUS. XUMHU3aLUs
JKUBOTHOBOJICTBA.
2. XuMus ¥ 3K0J10rus. XMMHUECKOE 3arpsisHeHUe OKpykatomiei cpeasl. Oxpana rugpocdepst,
MOYBbI, aTMOC(epsbl, Gropbl U hayHbl OT XUMUUECKOTO 3arpsi3HeHUs. bBUOTeXHOIOTHsS 1 reHHas
WHXXEHEPUSL.
IIpakTnyeckue 3aHATHSA 1 2
1. Onpenenenue xuMuueckoro cocraa armochepsl. Msmepenue yposust CO»
2. Mexanu3m 00pa30BaHusl KUCIOTHBIX J0aei. OOpa3oBaHue 030HOBBIX JIBIP.
CamocrosiTesibHas padora: 2 3
1. BrinosiHeHHE KOHCIIEKTA 110 TeMe: «XMMHS U MOBCeIHEeBHAS )KM3Hb YesioBeKa J(oMarHsis
anrTeka. Morolye 1 YUCTAIINE CPEeACTBA. XUMHUS U MUILA. DKOJIOTHS )KUINIIA. XUMUS U TEHETUKA
YEJIOBEKay.
2. I[MoaroroBka cooOreHnit Ha TeMbl: ««MeTajibl, HeMETaJIbD»; «JIEeMEHTHI [A-TpyIb»;
«QnemenTsl IA-rpynmne; «["anorensn»; «XanbkoreHsl.» (1o BEIOOPY).
Paspnen 2. Opranuyveckasi 70
XUMUSA
Tema 2.1. [Ipenmer Copepxanue yueOHOro MaTepuasa 1
OpraHN4YeCKON XUMHH. 1. IIpeamer opranuvecko Xxumum. Teopusi CTPOeHUsI OPraHUYeCKUX coequHennii A. M. 1
Teopus crpoenus Byraneposa. OcHOBHBIE ONOXKEHUS Teopun cTpoeHus A. M. bytneposa. Xumuueckoe CTpOCHHUE U
OpPraHUYECKUX COCIMHEHNH | CBOICTBA opraHmyeckux BemecTB. [lorsTue 06 m3omepun. Knaccndpukanus opranuuecknx
coennHenmii. [Tonstue pynkunonanpHo# rpynnsl. HomeHnknatypa.
2. Tunbl XHUMHYECKHX CBfiI3eH B OPraHMYeCKHX COeJIMHEHUSIX W CIOco0bI HX Ppa3pbiBa.
Knaccupukauus peakuuii B oprannyeckoid xumuu. [loHsTHe o TUIax 1 MeXaHU3Max peakiui B
OpraHUYECKON XMUMUH.
IIpakTHYeckHe 3aHATHA 1 2
1. OGHapy>xeHue yriepo/ia ¥ BOJOPO/ia B OPTaHHYECKOM COSIMHCHHH.
2. O6HapyxeHwue rajoreHoB (mpoda beinpmTeiina).
CamocrosiTeibHas padora: 2 3
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HaumenoBanme pa3jiesioB Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHas1 padoTa o0y4yalumxcs, KypcoBasi padora (IpoeKT) YacoB | OCBOCHHUS
1 2 3 4
1. TlomroroBka noxmanoB: «Km3Hp u gedrensHocTh A.M. BytiepoBay; «Kmaccuduxanus
OpraHUYeCKUX COETMHEHUN», «BUTan3m u ero kpax», « Pojab 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUU
U pPa3BUTUU MHUPOBOM XuMHUNY»;, «COBpEeMEHHBbIE TMPEACTABICHUS O XUMHYECKOM CTPOCHUU
OpPraHUYEeCKUX BEIIECTBY (TI0 BHIOOPY).
2. CamoCTOSTENbHOE H3YYEHHE TEOPETHUUECKOro MaTtepuana 1o Bomnpocy: « CoBpeMeHHbIE
MIPE/ICTABIICHUS O XUMUYECKOM CTPOECHUU OPTraHMUYECKHUX BEIECTBY.
Tema 2.2.1Ipenenbubie Copnepxxanue y4eOHOIro MaTepuasa 3 1
YIJIEBOIOPOIBI 1. Tomonornyeckuii psag anakanoB. [lonste 00 yriaeBomopoaax. OcoOGEHHOCTH CTpOEHUS
IpeJIeNbHBIX YTIEBOI0POAOB. AJKaHbl KaK MPEJACTABUTEIHN NPEAEIbHbIX YII€BOJOPOJIOB.
2. Xumuuyeckmue cBoiicTBa ankaHoB. Peakuuu Sr-tuma: ramorenupoBanue (padbotrer H. H.
CemenoBa), HutpoBanue no KonoBanoBy. MexaHu3M peaklu XJIOPUPOBaHUsS ankaHOB. Peakuuun
JETUAPUPOBAHUS, TOPEHUSI, KATATMTUYECKOTO OKUCIIEHUS aTKkaHoB. KpekuHraikaHoB,
I[IpumeHeHnne U cnocodbl MoyueHus: ajakanoB. O01acTu nmpuMeHEeHUs aaKaHoB. [IpombllIeHHbIE
1 J1a0OpaTOPHBIE CITOCOOBI IMOTYUEHHSI AJTKAHOB.
IIpakTHYecKkHe 3aHATHA 1 2
1. ITonmyyeHne MeTaHa M U3y4eHUE €T0 CBOMCTB: TOPEHHUSI, OTHOLIECHUSI K OPOMHOM BOJE U PacTBOPY
NepMaHraHara Kajusl.
2. MonennpoBaHue CTPYKTYPHBIX (OPMYJT aJIKAHOB U UX MPOU3BOJHBIX.
CamocrosiTenbHas padora: 2 3
1. CamocTosTelbHOE U3YYEHHE TEOPETHUECKOTro MarepHaia mo Bompocy: «KauecTBeHHBIH aHAIN3
opranudeckux BeniecTBy; «lLlukaoankanbl. ['oMoornueckuii psj 1 HOMEHKIIATYpa [IUKIOAIKAHOB.
[Tosryuenue u puanyeckre U XMMHUYECKHE CBOMCTBA IIMKJIOATKAHOB.
2. CaMOCTOSTEIIbHOE PEIICHUE 3a/1a4.
Tema 2.3.9TuneHossle u Copepxxanue yueOHOIro MaTepuaJa 1 1
JIMEHOBBIE YTJIEBOAOPOIbI 1. I'omosornueckuii psix ankeHoB. duznyeckrue CBOMCTBA AIKCHOB. XMMHMYECKHE CBOHCTBA
ankeHoB. IIpuMeHeHrMe H cmocoObI TMOJYYEeHUS AQJKEHOB. AJkaaueHbl. I[loHstue wu
knaccudukanus. [Tomumepusanus queHoB. CriocoObl OTyYeHHs TUEHOBBIX Y B.
IIpakTHYecKkHe 3aHATHA 1 2

1. Tlony4yenue sTuiieHa Jerujparanveil 3TUIOBOIO crupTa. B3auMopeilicTBue 3TuieHa ¢ OpoMHOM
BOJIOM, paCTBOPOM II€pMaHIaHaTa KaJHusl.

14




HaumenoBanme pa3jiesioB
H TeEM

Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

CamocrosiTesibHas padora:

1. CamocrosgTeabHOe HU3Yy4YCHUC TCOPCTHYCCKOTO MaTCpuajia 110 BOIIPOCAM: «OCHOBHBIE TOHATHSA
XUMHUH BBICOKOMOJICKYJ/IAPHBIX coeTUHEHUH (Ha npumMepe MNnpoaAYKTOB MMOJUMEpHU3aANUHA
AJIKCHOB, AJIKAIMCHOB U UX FaHOFeHHp0H3BOHHbIX).

2. Pemienue 3a1a4 1o teme: «AJKEHbI, CTPOCHUE, TOTYUCHUE.

3

Tema 2.4.A1leTUIIEHOBLIE
YTJIEBOJIOPO/IBI

Coaep:xanue yueOHOro MaTepHaJia

1.I'omosiornyeckuidi psajg  ajJkuHOB. XHMHYECKHE CBOHWCTBA M NpPHMeHeHHe aJKHHOB.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE  CTPOEHHE  aleTWiIeHa U JIpYIMX  AJKUHOB.
Homenknarypa.Mzomepus. Xumuyeckue cBOiicTBa M NpUMeHeHHe AJKHHOB. OCOOEHHOCTH
peaKkuui NPUCOEAUHEHUS IO TPOMHOU yriepoa-yriepoaHou cBsas3u. Peaknus Kydeposa. IIpasuio
MapkoBHHKOBa TMPUMEHHTENTHHO K areTwieHaM. [logBMKHOCTH aTtomMa BOJOpoJAa (KUCIOTHBIC
CBOMCTBA aJIKMHOB).

IIpakTH4yeckue 3aHATHS

l.CpaBHCHI/IC IJIaMCHH 3THUJICHA C INIAaMCHEM IPCACIIbHBIX YITICBOAOPOA0B. HOJIy‘ICHI/IC allCTHJICHA U
OIIBIThI C HUM.

CamocrosiTesibHas padora:

1.CamocTosATEIPHOE H3YYCHHE TEOPETHUECKOr0 Marepuanma 1o BompocaM: «lIpuMmeHeHue
alETHJICHOBBIX yriieBoAopoaoB. [lomuuHunanerar. Ilosyvyenune ajakunoB. [lonydyeHue anernieHa
MUPOJIN30M METaHa M KapOUIHBIM METOIOM).

Tema 2.5.Apomatnueckue
YIJI€BOJIOPOIbI

Conep:xanue yueOHOro MaTepuaJia

1. T'omousiormyeckuii psix apeHoB. beH3on kak mnpencraBurens apeHoB. (CoBpeMEHHbIE
IpeJICTaBICHUsI 00 AIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpOeHUH OeH3ona. ['omosoru OeH3ona, ux
HOMEHKJIaTypa, ooutast popmyna. Puznyeckue CBOWCTBA apEHOB.

2. XumuyeckHe CcBoOiicTBa apeHoB. IlpuMepsl peakiuii dJIEKTPOPMILHOTO 3aMEIICHHUS:
raJIorTeHUpOBaHus, ankwivpoBanust (karanuzaropsl @Dpunens — Kpadrca), HUTpoBaHUS,
cynb(upoBaHus. Peakuuu rugpupoBaHus U NPUCOEIMHEHUS XJIopa K OeH30my. OCOOEHHOCTH XHM.
CBOICTB romosioros 0eH3ona. BzanMHoe BiIMsiHEE aTOMOB Ha IPUMEPE TOMOJIOTOB aPEHOB.

CamocrosiTesibHas padora:

1. CamocTosTeIbHOE HU3Yy4YCHUEC TCOPECTUUCCKOIro Marc€puaja 1o TeMe: «le/lMeHeHI/le " IOJYYECHUEC
APECHOB. HpHpOIIHLIC HCTOYHHUKU apOMATHYCCKUX YIJICBOJOPOIOB).
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HaumenoBanme pa3jiesioB
H TeEM

Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

Tema 2.6.11pupoansie
WCTOYHUKH YTIIEBOJIOPOIOB

Coaep:xanue yueOHOTo MaTepHaJia

1. Hedrtb. Haxoxmenwme B mpupoge, coctaB W ¢usndeckue cpoiictBa HepTH. ToramuBHO-
sHepreTudeckoe 3HaueHue HedTH. [IpombinuienHas nepepabotka HedTu. Pextudukamms HedTH.
Ilpupoanbiii u nonyTHbIH HeQTsAHOI ra3pl. KaMeHHBIH yroJib.

1

HpaKaneCRne 3aHATHSA

1. O3HaKOMIICHHE C MMPpOAYKTaAMU HeQ)Tenepepa60TKI/I 1 KOKCOBAHUS KAMCHHOTI'O YIJIA.

CamocrosiTesibHas padora:

1. CamocrosTenbHOEe HM3ydeHHE Teoperndeckoro Marepuana mo teme: «Hedrn. Ilpupoanblii u
nonyTHblii HeTAHOH ra3pD»; «KameHHbIH yroyb. OCHOBHBIE HANpPAaBICHUS HCIOJIb30BaHUS
KaMEHHOTO YTJisA. DKOJOTMYECKHE aCMEeKThl JO00BIUM, TMEpepadOTKH M HWCIOJIB30BAHUS TOPIOUUX
HCKomnaeMbIx»; «lIprupoHbIe HCTOUHUKH YTIIEBOJOPOAOBY.

Tema 2.7.I'ugpoxkcunbHbie
COETMHEHUS

Conep:xanue yueOHOro MaTepuaJia

1. CrpoeHue u kKjaaccupukauus CHUMPTOB. XHMHYECKHE CBOCTBAa aJKaHOJ0B. BiusHue
CTPOEHHS CIIUPTOB Ha UX (u3nyeckue cBorcTBa. ['oMosnornueckuii psa npeneabHbIX 0JHOATOMHBIX
cnupToB. M3oMepus M HOMEHKJaTypa, obuias ¢opmyna. PeakiimonHas crocoOHOCTh MpeaeabHbBIX
OJIHOATOMHBIX CHUPTOB. MeXMONeKyasipHas JAeTuApaTanus CHOUPTOB, YCIOBHUS OOpa30BaHUS
npocTbiX 3¢pupo. CroxHble >3(UPH HEOPraHWYECKUX UM OPraHUYECKHX KHCIOT, PeaKIuu
srepupukanu. Cnocodbl moaydeHHs: cnMPTOB. MHoOroaroMuble cnuMprTbl. OCOOEHHOCTH
XUMHYECKHX CBOMCTB MHOTOATOMHBIX CIIUPTOB.

HpaKTuqecm{e 3aHATHSA

1. U3yueHue pacTBOPUMOCTH CIUPTOB B BozAe. OKUCIEHHE CIIUPTOB PA3IUUHOTO CTPOEHHUS XPOMOBOM
cmechio. [lonyuenune nuatuiioBoro 3¢gupa. [lonydyenue raunepara Meau.

CamocrosiTesibHas padora:

1. CamocTosATenbHOE H3yYEHUE TEOPETUYECKOrO0 Marepuaia mno Bompocam: «MeTtaHod, ero
IPOMBIIIJIEHHOE IMOJIy4YeHHEe M TPUMEHEHHE B TIPOMBILIUIEHHOCTH. buoiornyeckoe aencTBue
MeTaHoJay; «DeHoJ1. DIIeKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHHE (peHoma. XUMUYEeCKHUEe CBOMCTBA.
[TpumeHneHre u noxyyeHue GpeHosa B IPOMBIIIEHHOCTH.

2. TloaroroBka AOKIAnoOB: «MHOroaroMHble CIUPTHD», «MeTaHOT: XeMopuins u XxemodoOusy,
«AJIKOTOJIM3M | €T0 MPOPHIAKTHKAY, «ITAHO: BeIMUaiIiee 0Jaro ¥ CTPaIrHoe 37105,

Tema 2.8.

Coaep:xanue yueOHOIro MaTepHaJia
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HaumenoBanme pa3jiesioB
H TeEM

Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

AJII)ZIGFI/IIIBI U KE€TOHBI

1.'omoJiornueckne psigbl AJbJAErHI0B M KeTOHOB. [loHsSTHE O KapOOHUIBHBIX COCIUHEHHSIX.
®duznuecknue CBOKMCTBA KapOOHHMIIBHBIX COCAUHCHHH. XHMHYECKHEe CBOHCTBA ajIbJeruaoB H
KeTOHOB. PeakiinonHas crtocoOOHOCTh KapOOHUIILHBIX COSIMHEHUI. Peakinu OKMCIICHHS ajlbACTH/IOB,
KaueCTBCHHBIC PEAKIMHM Ha albJETHJHYI0 Tpymmy. Peaknuu moJuWKOHIEHcauu: oOpa3oBaHHE
¢denonopopmanbIeTHAHBIX CMOJL.

1

IIpakTnyeckue 3aHATHSA

1. V3ydenue BOCCTAHOBUTEINBHBIX CBOWCTB albICTHIOB: PEAKLIHUS «CepeOpSTHOTO 3epKajiay,
BoccTaHoBJIeHue ruapokcuia meau (1).

2. BzaumoperictBue popmanbaeruia ¢ THAPOCYIb(MUTOM HATPUSI.

CamocrosiTejibHas padoTa:

1. IMoarotoBka coobmenus: «®DopmanbIeru Kak OCHOBAa TMONYyYEHHS HEKOTOPBHIX BEUIECTB H
MaTepHaIOBy.

2. CamocTosATeNbHOE H3YYEHHE TEOpPEeTHUeCKOoro Marepuasna 1o Bompocy: «Illpumenenue wu
nojiydeHue KapOOHMIbHBIX coequHeHmii. [IpuMeHEHHWE aNbIeruJIoB U KETOHOB B OBITY H
MPOMBINIICHHOCTH. AJBAETUABI U KETOHBI B mpuponae (d3dupHbie Macna, dpepomonsl). [lomyyenue
KapOOHWIBHBIX COCIMHCHUN OKHCICHHWEM CIHUPTOB, THApATallMed aJKWHOB, OKHCJICHHEM
yraeBoaopoAoB. OTAeNnbHbIE MPEACTABUTEIHN allbJETUIOB U KETOHOB, CielU(HUECKUe CIOCOOBl UX
TIOJTYYEHHS U CBOVICTBAY.

Tema 2.9. Kap6oHoBbIE
KHCJIOTHI ¥ UX TIPOU3BOHEIC

Coaep:xaHue yueOHOIro MaTepHuaJia

1. 'omosornuecknii psa npeaeJbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XHMHUYECKHe
cBoiicTBa KapOOHOBBLIX KHca0T. OOpa3oBaHue (DYHKIMOHAIBHBIX HPOM3BOJHBIX KapOOHOBBIX
kuciot. Peakiun stepuduxanyv. AHrUIpUIbl KapOOHOBBIX KHUCIIOT, UX MOJTYYEHHE U MPUMEHEHUE.
Cnoco0bl mosiyuyeHnsi KapOOHOBBIX KHCJIOT.

2. Choxuble 3¢upsbl. Kuppl. CTpoeHrHe U HOMEHKIIATypa CI0KHBIX 3(UPOB, MEKKIACCOBAs MU30-
Mepusi ¢ KapOOHOBbIMH KucioTaMu. CriocoObl mosydeHus. XUMHUECKUe CBOWCTBA M MPUMEHEHUE
CIOoXHBIX 3upoB. Kupbl kKak cioxkHble 3¢upbl raunepuHa. KapOoHOBbIE KUCIOTHI, BXOISIINE B
cocTaB XUpoB. buonoruyueckas poib KUPOB, UX UCIIOIB30BAHKUE B OBITY U IPOMBIIUICHHOCTH. CoJin
KapOOHOBBIX KHCJIOT.

IIpakTHYeckHe 3aHATHA
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HaumenoBanme pa3jiesioB
H TeEM

Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

1. PacTBOpUMOCTH pa3MyHBIX KapOOHOBBIX KHUCJIOT B BOJIe. B3anmojielicTBie YKCYCHOM KUCTIOTHI C
metaiiamu. [lomyuenue mzoamuinoBoro 3¢upa ykcycHoil kuciaotel. OmbiieHue xupa. [lonydenue
MBbUIA U U3yYEHUE €r0 CBOMCTB.

CamocrosiTesbHasi padora:

1. [ToarotroBKa J0OKIAI0B HA TeEMY 10 BBIOOPY: «Ci0oKHBIE 3(HUPHI U UX 3HAYEHUE B PUPOJE, OBITY U
HPOU3BOJCTBEY, «OKHPBI KaK MPOYKTHI MUTAHUS U XUMUYECKOE ChIpbe», «HexBaTka npo10BOIbCTBUS
KaK rio0aibHasi mpo0JieMa 4eIoBeYecTBa U IMyTH €€ pelieHus», «MypaBbuHAasi KACIOTa B TIPUPO/IE,
Hayke M Tpou3BojACTBe», «Mcropus ykcyca»; «Mputa: mpouuioe, Hacrosuiee, Oymayiieey,
«Cunrernyeckue Mmoromue cpenactsa (CMC): noctomHcTBa U HEOCTaTKW», «CpelcTBa TUTMEHbI Ha
OCHOBE KHCJIOPOJICOJACPKALINX OPraHUYECKUX COETUHEHUII.

Tema 2.10. YrneBoasl

Conep:xanue yueOHOT0 MaTepHaJia

1.Ilousitue 006 yraeBomax. Knaccudukarus yrieBonoB. MOHO-, OU- W TMOJUCAXAPUIBI,
NPEJCTaBUTEININ KaXKIOM TPYIIIIBI YIIIEBOIOB. broiorndyeckas posb yriieBoI0B, HX 3HAUCHHUE B )KU3HU
yenoBeka u obmectsa. Monocaxapuasbl. JIncaxapuasl. Ioancaxapuabl.

IIpakTHYecKkHe 3aHATHA

1. Peakuus «cepeOpstHOrO 3epKaiia» III0K03bl. B3auMonelictBue rioko3sl ¢ ruapokcuaom meau (11)
IpY Pa3IUYHBIX TeMrepaTtypax. [leificTBue aMMHayHOro pacTBOpa okcuja cepedpa Ha caxaposy.

2. OGHapy>keHue J1akTo3bl B MoJioke. [leiicTBue oaa Ha Kpaxmall.

CamocrosiTenbHas padora:

1. CamocrosTenbHOE U3YUYCHHE TEOpPETUUECKOro MaTepuaia o Borpocam: «Iloaucaxapuabl. Obmee
CcTpoeHue mnojucaxapuoB. CTpoeHHE MOJIEKYJIbl KpaxMmaja, aMUjio3a M aMUJIONEKTHH. [ JIMKOreH.
XuMHYecKue CBOMCTBa Kpaxmana. HaxoxaeHue B mpupoje u OuoJiormueckas poJib HEJUTFOI03bIy;
«I[lousiTne 006 yraeBoaax. Kiaccudukanus yrieBogoB. MoHocaxapuiabl» Jlucaxapuab»;
CaMOCTOSITEIbHOE PEIICHHE 3aa4.

2. IloaroroBka aokinana no reme: «[lonsitue 06 yriaeBoaax. Knaccudukamnus yrneonos. MoHo-, 1u-
Y TIOJIMCaXapu/Ibl, TPEACTABUTENH KaKI0M TPYIIIBI YTIeBOA0B. brosornyueckas poib yrieBoa0B, HX
3HAUEHHE B KM3HU YeJOBeKa M oOmiecTBay; Monocaxapuabl. ucaxapuabl. VccnenoBarenbckas
yaeOHas pabora: «KadecTBeHHOE ompeiesieHne kpaxmanay (1o BIOOpY).

Tema 2.11.

Conep:kaHue y4eGHOI0 MaTepuaja
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HaumenoBanme pa3jiesioB Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
U TeM CaMOCTOSITe/IbHas1 padoTa o0y4yalumxcs, KypcoBasi padora (IpoeKT) 4acoB | OCBOCHHS
1 2 3 4
AMWHBI, aMUHOKHCJIOTHI, 1.Knaccupukanus u usomepusi aMuHoB. [loHsTue 06 amrHax. XMMHYeCKHe CBOICTBA AMHHOB.
Oenku AMUHBI KaK OpraHUYeCKUE OCHOBAHUS, UX CPAaBHEHHE C aMMHAKOM U IPYTMMH HEOPraHWYeCKUMU
ocHoBaHusMU. OOpa3oBaHWEe aMHUIOB. AHHIWHOBBIE KpacuTend. [IOHATHE O CHHTETUYECKHX
BosiokHax. [IpuMeHeHue U MoJIyYeHHe aMUHOB.
2. AMMHOKHCIOTHI. [loHATHE 00 aMHUHOKMCIOTAaX, MX KiaccuduKanus u crpoeHue. Onrtuueckas
MU30MEepHUsl a-aMUHOKHCIIOT. J(BOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB aMHMHOKHCIOT U €€
npu4rHblL. bunonspasie noHbl. Peakiinyu KOHIEHCAIIUH.
2. O6pazoBanue coneit rnunuHa. [loaydenne MmeqHoi conu riunuHa. Jlenatypanus 6enka. L{BeTHbie
peakiuu OEJIKOB.
IIpakTnyeckue 3aHATHSA 2 1
1. O6pa3oBanue coneil anuauHa. bpomupoBaHue aHWINHA.
2. O6pazoBanue coneit rimnuHa. [lomyuenue MeaHou conu rumuHa. JleHarypamus 6enka. [{BeTHbie
peakiuu OCIKOB.
CamocrosiTesibHas padora: 3 3
1. IloaroroBka mnpe3eHTalMUM MO TeMaM: «AHWIMHOBBIE KpacHUTENM: HCTOpHUs, IPOU3BOJICTBO,
MEPCTIEKTUBA», «AMHHOKHCIOTBI — KUPIUYUKK» OEIKOBBIX Moiekym», « CIIUIA u ero
npo(UITAKTHKAY; «AMMHUAK U aMHHBI — O€3KUCIOPOAHBIE OCHOBAaHUs» (IO BEIOODY).
2. CaMocToATEeNnbHOE HM3yYeHHE TEOPETHUECKOro Marepuana mo Bompocam: «beakm. benku kak
IpUPOJHbIe MonuMepsl. [lepBuuHas, BTOpUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYPHI OEIIKOB.
OubpWIIsIpHBIE W TIIOOYJSIpHBIE OENKH. XWMUUYECKHE CBOMCTBAa OENKOB: TOpEHUE, JIeHaTypalus,
TUAPONN3, KayeCTBEHHbIE (LIBETHBIC) peakiuu. buonorumueckue ¢GyHKIUU OEIKOB, WX 3HAUYCHUE.
benku kak komnoneHT nuiy. [IpoOiaema 6€IKOBOTO roJIOJaHus U TYTH €€ PEIICHUS».
Tema 2.12. Copepxxanue yueOHOIro MaTepuaJa 3 1
A3zoTconepkaniue 1. Hyk/ienHoBbIe KUCJI0TBI. HykiienHOBBIE KMCIIOTHI KaK IpUPOIHbIE Toaumepbl. Hy- kieotuasl, ux
TeTePOLUKINYECKIE ctpoenue, npuMepsl. ATO u AJID, ux B3aumMonpeBpanieHue U pojab 3TOr0 Mpolecca B IPUPOJIE.
coequnenus. Hyknennoseie | 2. lousitue JIHK u PHK. Ctpoenne IHK, ee mepBuuHast u Bropuunast ctpykrypa. Paborsr @ . Kpuka
KHCJIOTBI u JI.Yorcona. KomniementapHocTh a30TUCThIX ocHOBaHui. Permukarus JTHK.
IIpakTHYecKkHe 3aHATHA 1 2
1. nenTudukanmsi OpraHnuaeCcKuX COSTUHEHUH.
CamocrosiTeibHas padora 2 3
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HaumenoBanme pa3jiesioB
H TeEM

Conep:xxanue y4e0HOIro MaTepuaJa, JadopaTopHbie padoThl U MPAKTHYECKHE 3aHATHSA,
caMoCTOsITeIbHAs padoTa o0y4yaommxcsi, Kypcopasi padora (IpoeKr)

O0BeM
4acoB

YpoBeHb
O0CBOEHUS

1

2

4

1. CaMocTOsITENIEHOE U3YICHHUE TEOPETUUYECKOTo MaTepurana mo teme: «Ocodbennoctu crpoenus PHK.
Tuner PHK u ux 6uonornueckue ¢pynkmuu. [Torstue o tponynom koje (kogone). buocunres Genka
B KMBOW KjeTke. ['eHHas WHKeHepuss W OuoTexHoiorusa. TpaHCreHHbIE (QOPMBI PACTCHHHA U
YKUBOTHBIX).

Tema 2.13. buosornuecku
aKTUBHBIE COCIUHEHUA

Coaep:xanue yueOHOTo MaTepHaJia

1. ®epmentsl. [loHaTHE O epMeHTaX Kak O OMOJOTHMUECKUX KaTalIM3aropax OCIKOBOW MPHPO/IBL.
Ocobennoctu crtpoeHuss W cBoicTB. Kiaccudukamus ¢epmentoB. Butamuubl. IlonsTHe o0
BuTamuHax. Ux knaccudukamus u obOo3HaueHue. Hopma morpebrneHuss BUTaMuHOB. ['OpMOHBI.
ITonsarue o TOpMOHAax Kak 6I/IOJ'IOFI/I‘-IGCKI/I AKTUBHBIX BCHICCTBAX, BBIINOJHAIOINX SHIAOKPUHHYIO
PETYJISIMIO KU3HEACATEIbHOCTH opranu3mMoB. Kitaccudukariysi ropMOHOB.

HpaKaneCRue 3aHATUSA

1. OOHapyxeHHe BuTaMuHa A B oJicoyiHedHOM Macie. OO0HapyxkeHue ButaMmuHa C B si0JJ0UHOM COKe.
Onpenenenue BuTaMrHa D B ppIObeM JKHpE WIM KYPUHOM JKEJTKE.

2. JleiicTBMe aMUJIO3bI CIIOHBI Ha Kpaxmai. J[eiicTBUEe AeruaporeHasbl Ha METHUJICHOBBIA CHHHIL.
[elicTBue Kkaranas3bl Ha MEPOKCHJ BOAOPOAA. AHAIU3 JEKAPCTBEHHBIX MPENapaTroB, MPOU3BOIHBIX
CAJTMITMIIOBON KMCJIOTHI. AHAJIN3 JIEKAPCTBEHHBIX MPEMApaTOB, MPOU3BOJIHBIX aMHUHO(EHOJIA.

CamocrosiTesibHas padora:

1. CamocTOsITETEHOE N3YUYEHHE TEOPETUUECKOTO MaTepuaia o Bonpocam «Buramunsl. OOHapyx)eHne
BuTaMUHOB»:. «JlekapcTBa. IloHATHE O 5ekapcTBax Kak XMMHMOTEPANIEBTUYECKUX IIperaparax.
I'pynnbr  nexapctB»; «®epmeHTbl. BuTamMMHBI. ABUTaMUHO3bI, T'MIEPBUTAMUHO3bl U
THMIIOBUTAMUHO3BI, UX NpoduiakTukay. CaMoCTOSTEIbHOE pellIeHHe 3a1a4.

2. BeInoJIHEHNE MHIMBHIYaJIbHOTO MMPOEKTA.

N

IIpome:xxyTouyHas arTecTanus B popMe 1udpepeHIIHPOBAHHOIO 3a4€eTa

Bcero:

168
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3. YCJIOBUSA PEAJIN3ALIMU YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHMS K MATEePHAJIbHO-TEXHUYECKOMY 00ecredeHUI0

Peanuzanus ydeOHON JUCHUIUIMHBI MPEANoJiaraeT Hajludue Yy4eOHOro
KaOuHeTa.

O6opynoBanue yueOHOro kabruHera U pabo4yrx MecT KaOuHeTa:

— TOCaJiouHbIe MecTa (IO KOJIMYECTBY O0yUarOIIMUXCs);

— paboyee MECTO MpenoiaBaTes;

— JIOCKa yYeHHUYecKas;

—  CTeJIax,

— TyM0a JIs XpaHeHUs TaOJIHII.

CpencTBa oOyueHuUs:

—  KOMIUIEKT y4eOHO-HAarJIIHbIX TTOCOOUIA;

— Ta0auIbl, CXeMbI (B TOM YHUCJIE HA DJIEKTPOHHBIX HOCUTEIISX);

—  YMK no npeamery « Xumus»

—  KOMIUIEKT Y4eOHO-METOANYECKUX MAaTEpPUAJIOB;

— pa3gaTOuYHbBIA MaTepuall, BUJIEO U ayAH03aluCU, PE3CHTAIINH;

Texnuueckue cpeacTra oOy4eHHUs:

—  MyJbTHUMEANIHOE 000pyI0BaHNE (KOMITBIOTED, MPOEKTOP) C TOCTYIIOM K
UHTEPHETY,

— JIMIIEH3UOHHOE MPOrpaMMHOE 00eCIIeueHHUE.

3.2. UudopmanuoHHoe odecnieueHue 00y4eHus

Ilepeyenb pexoMeHayeMbIX Yy4eOHBIX u3aaHuii, UHTepHET-pecypcoB,
JAOIOJHUTEJIbHOM JIUTEPaTypPhbl

OCHOBHBIE HCTOYHUKH:

1. Epoxun E.M. Xumus njs npodeccuit U CrienuaaibHOCTeH TEXHHYECKOTO
U €CTECTBEHHOHAYYHOTO Tpoduiieli: yueOHUK I CTY. YUpexAeHU cpe. mpod.
obpazopanus / IO.M.Epoxun, W.B.KoBameBa. — M.: M3parenbckuii IeHTP
«Axagemus», 2019. — 496 c.

2. Kum, A. M. Opranndeckas XuMmusi [DIEKTPOHHBIA pecypc]: ydeOHoe
nocobue / A.M. Kum. — DnekTpoH. TekcToBbIe JaHHbIe. — HoBocuOupck: Cubupckoe
YHUBEPCUTETCKOE M3AaTenbcTBO, 2017. — 844 c. — 978-5-379-02004-0. — Pexum
noctymna: http://www.iprbookshop.ru/65281.html

3. XamwuroBa, A. WM. Oprannueckas xumusa i cryaeHroB CIIO
[DnexTpoHHBIN pecypc]: yueoHoe nmocodue / A. M. Xamurosa, T. E Byceiruna, JI. P.
Caduna. — DnexkTpoH. TeKCTOBbIe JaHHbIC. — Ka3anb: KazaHckuii HalmoHa IbHBIN
HCCIIEIOBATENbCKUM TEXHOJIOTHYECKUM YHUBepeuTeT, 2016. — 172 ¢. — 978-5-7882-
1938-7. — Pexxum goctyna: http://www.iprbookshop.ru/80239.html

4. Xumust ana npodeccuid U CIEeNHUATBHOCTEH eCTECTBEHHOHAYYHOTO
npoduiiss: y4eOHMK JUIs  CTyA. YyUpexaAceHuil cpena. mpod. oOpazoBanus /
[O.C.T'abpudnsH, .I.Octpoymos, C.A.Cnankos] ; mox pen. O.C. 'abpudnsia — M.
N3nartensckuil eHTp «Akagemusi», 2019. — 400 c.
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JlonoJIHUTeIbHbIE HCTOYHUKMU:

1. Bacunesckas, E. . Heoprannueckass xumusi [DNEKTPOHHBIN pecypc]:
yueOHoe nocodue / E. U. Bacunesckas, O. U. Ceuxko, T. JI. llleBuioBa. — D1eKTpoOH.
TEKCTOBbIE JJaHHbIE. — MUHCK: PecnyOnuKkaHCKui MHCTUTYT MpOo(ecCUOHATBLHOTO
oopazoBanus (PUIIO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum pocryna:
http://www.iprbookshop.ru/67664.html

2. Tabpuensu O.C, JlpicoBa I'.I'. Xumusa. TecTsl, 3aauu U ynpaxxHEHUS:
yue0. mocodue st CTy. yupexaeHuii cpe. npod. oopazosanusi. — M., 2014.

3. Taopuenssn O.C, OctpoymoB W.I'. Xumus pna npodeccuid u
CHEIUATBHOCTEH TEXHUYECKOTO PO YICOHHUK IS CTY. YUPEKICHUN Cpel.
npo¢. obpazoBanusa. — M., 2014.

4. Taobpuensn O.C, OctpoymoB N.I'., OctpoymoBa E.E. u np. Xumus s
npodeccuii ¥ crnenuanbHOCTEW €CTECTBEHHO-HAYYHOro MpOQuMiIsl: y4eOHUK IS
CTYJI. YIpEXKJICHHH cpell. ipod. obpazoBanus. — M., 2014.

5. Tabpuensa O.C. u np. Xumus s npodeccuii U crnenuaribHOCTEN
TEXHUYECKOTO Mpoduist (3IEKTPOHHOE MPUIIOKEHHUE).

6. T'abpuensn O.C., JIpicoBa I'.I". Xumus: kaura ajs npernogaBaTess: yueo.-
MeTo. mocodbue. — M., 2012.

7. Tabpuensn O.C., OctpoymoB W.I'. Xumus i1 mnpodeccuit u
CHEIUATBHOCTEH COIMAIbHO- JKOHOMHUYECKOTO M TyMaHUTapHOTO MPOQUIICH:
Y4eOHUK JIJIS1 CTY/1. YUPEKICHHM cpell. ipod. oOpazoBanus. — M., 2014.

8. T'abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. Xumus: nocodue st
noaroroBku Kk EI'D: ydeb. mocobue nis CTyA. YUYPEKICHHH cpeln. mpod.
oOpazoBanus. — M., 2014.

9. Taopuensn O.C., Octpoymo W.I'., CnagkoB C.A., lopodeeBa H.M.
[IpakTukyMm: ydeO. mocoOue Jyisl CTyI. yupexkaeHuu cpen. npod. oopazoBanus. —
M., 2014.

10. I'a6puansia O.C. EctecTBo3Hanue. Xumus: yueO. I CTY. YIPEKICHUN
cpen. npod. O6pazoBanus / O.C.I"'abpuansaH, N.I'.OctpoymoB. - M.: M3narenbckuii
HEeHTp «Akanemus», 2019. — 240 c.

11. Epoxun F0.M, KopanieBa U.b. Xumust 1y1st ipodeccuii u cnenuanbHOCTEH
TEXHUYECKOTO MPpoduiisi. IJIEKTPOHHBIN YueOHO-METOIUYECKUNA KOMITIEKe. — M.,
2014.

12. Epoxun FO.M. COopHUK TECTOBBIX 3aJaHUM MO XUMHUH: y4ued. mocodue
JUISL CTYI. YUPEXKICHUM cpell. ipod. oOpazoanus. — M., 2014,

13. Epoxun FO.M. Xumus: 3agaun u ynpaxkHeHus: yuel. mocooue Jyisi CTyI.
YUpEeKJIeHUM cpel. pod. oOpazoBanus. — M., 2014,

14. Epoxun FO.M., KoBaniera U.b. Xumus 115 npodeccuii u crieruanbHOCTEN
TEXHUYECKOTO U E€CTECTBEHHO-HAy4yHOTro mpoduiel: Yy4eOHHK M CTY/.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

15. CrankoB C. A, OctpoymoB W.I'., I'abpuensn O.C, JlykpsinoBa H.H.
Xumus 17 mpodeccuii U CeuaaIbHOCTeH TEXHHYIESCKOTO MPOoduiId. IIESKTPOHHOE
IpUIIOKEHUE (ICKTPOHHOE yueOHOE U3IaHuE) ISl CTYI. YUPEKIACHH cpel. mpod.
oOpazoBanus. — M., 2014.
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HNuTepHeT-pecypcebl:

1. www.pvg.mk.ru (omumnuana «ITokopu BopoObseBEI TOPBI»).

2. www.hemi.wallst.ru  (OOGpa3oBareibHblii CaWT ISl  IIKOJIHHUKOB
«XUMHUA»).

3. www.alhimikov.net (OOpa3oBaTenbHBIN CAUT SISl IIKOJIBLHUKOB).

4. www.chem.msu.su (DnekTpoHHass OMOIUOTEKA IO XUMUK).

5. www.enauki.ru (MHTEepHET-U3IaHUEe I yuHTeneil «EcTtecTBeHHBIC
HAyKN»).

6. www.lseptember.ru (MeTonnueckas razera «IlepBoe ceHTSIOps»).

7. www.hvsh.ru (kypHan «XuMus B IIKOJIE» ).

8. www.hij.ru (kypHAIT «XUMUS U )KUZHBY).

9. www.chemistry-chemists.com (3J€KTpOHHBIA JKypHall «XUMHUKH U

XAMHS»).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHM S YUEBHOM
TV CHMUTILIAHBI

Koutpoar u omeHka pe3yibTaTOB OCBOCHHS YYEOHOW AMCIUIUIMHBI
OCYIIECTBIISIETCS MPEIOAaBaTEIEM B ITPOLIECCE TPOBEICHUS TPAKTUYECKUX 3aHATUN
U J1abOpaTOPHBIX padOT, TECTUPOBAHHUS, a TAKKE BBINOJTHEHHUS O0Y4YaIOIIUMUCS
WHIMBUYaJIbHBIX 3a/IaHUM, TPOCKTOB, UCCIIEOBAaHUM.

PesyabTaThl 00yyeHus
(oCcBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOAbI KOHTPOJISI H
OlIeHKH pe3yJbTATOB 00y4eHusl

JIMYHOCTHBIC:
- YYBCTBO TOPJIOCTH M YBAKEHUS K UCTOPUH U
JOCTUKEHHSM OTEYECTBEHHOM XMMUYECKON HAYKH;
XAMUYECKHA TPaMOTHOE MOBEJICHUE B

PO eCCUOHANBHON NEATETHFHOCTH U B OBITY MPHU
oOpaInieHuu ¢ XUMHYECKUMH BEIIECTBAMH,
MaTepruallaMy U IpoIeCcCaMu;

- TOTOBHOCTb K MPOAOJIKEHHUIO;

- 00pa30BaHus U MOBBIMICHUS KBATH(DHUKAIIUN B
n30paHHOM IPO(eCCHOHATBLHOM ACSITEIBHOCTH U
O00BEKTUBHOE OCO3HAHHE PO XUMUYECKUX
KOMIIETEHIIMH B 3TOM; YMEHHE UCII0JIb30BaTh
JIOCTUKEHHSI COBPEMEHHOM XMMUYECKON HAYKU U
XHUMHYECKHUX TEXHOJIOTUH JIJIS TTOBBIIICHHS
COOCTBEHHOT'O MHTEIUIEKTYAILHOTO Pa3BUTHUS B
BBIOpaHHOI Mpo(ecCHOHANBLHOMN eI TeTbHOCTH

IIpoBepka BHEAyUTOPHOM
CaMOCTOSITENIbHON PaboThI, 3aIuTa
pedeparoB u TOKIAIOB,

[Ty6nnyHOe npencTaBieHue
[Ipe3eHTalNi, TECTUPOBaHKE, TPOBEPKA
IPAaKTUYECKUX pabOT, peUTUHI OBBIN
KOHTPOJIb, TPOMEXKYTOUHAs
aTTecTanusl.

MCTAINMPECAMCTHBIC!

- UCIIOJIb30BaHUE PA3IMYHBIX BUJIOB
O3HAaBaTEILHOU ACATCIIBHOCTH 1 OCHOBHBIX
MHTEIJUICKTYaJIbHBIX OTepanuii (IIOCTAHOBKY 3a/1a4H,
(bopMyIHpPOBaHUS TUIIOTE3, aHATH3a U CHHTE3a,
cpaBHeHWMsI, 0000IICHNUS, CUCTEeMAaTU3aIUH,
BBIABJICHUSA IPUYINHHO-CIICACTBCHHBIX CB${3GI\/JI,
MOKCKA aHAJIOTOB, ()OPMYJIMPOBAHUS BBIBOJIOB) IS
peICHUA IIOCTaBJIICHHOU 3aaa4u, IPpUMCHCHUEC
OCHOBHBIX METOJIOB TIO3HAHUS (HAOJIOACHUS,
HAy4YHOTO 3KCIIEpUMEHTA) U1 U3YUEHUS] pa3IUUHbIX
CTOPOH XUMHUECKUX 00BEKTOB U MPOIIECCOB, C
KOTOPHIMH BO3HHKAET HEOOXOIUMOCTh CTaJI-
KHBAThCsI B MPOPECCHOHAIBHOM cdepe;

- UCTIOJIb30BAHUE PA3TUYHBIX HCTOUHUKOB JIJISI
MOJIy4eHUsI XUMHUECKON HHPOPMAIH, YMCHHE
OLICHHUTH €€ IOCTOBEPHOCTD JUTSI JOCTUKCHHUSI
XOPOIIHUX PE3yJIbTATOB B MPO(ECCHOHATLHON

chepe;

IIpoBepka BHEAyAUTOPHOM
CaMOCTOSITENIbHON PaboThI, 3aIIKUTa
pedepaToB U TOKJIAIOB,

[Ty6imyHoe npencTaBieHue
[Ipe3eHTalNi, TECTUPOBaHKE, TPOBEPKA
INPAaKTUYECKUX pabOT, peUTHHT OBBII
KOHTPOJIb, TPOMEKYTOUHAs
aTTecTanusl.

* [IPEAMETHBIE:

- c(OpMUPOBAHHOCTb MPEACTABICHUII O MecTe
XMMHHM B COBPEMEHHOM HAay4YHOM KapTHUHE MHPA;
MOHMMaHWE POJIM XUMHUU B  (DOPMHUPOBAHUU
Kpyrozopa u  (GYHKIIMOHAIBHOW TPaMOTHOCTH
YEJIOBEKa JUIs PEIICHUs] NPAKTUYECKUX 3a]1a4;

IIpoBepka BHEAyAUTOPHOMI
CaMOCTOSITENIbHOM paboThI, 3a1lUTa
pedepaToB U TOKIJIAI0B.

[Tybnuunoe nmpeacTaBieHne
[IpEe3EHTALNI, TECTUPOBaHKE, TPOBEPKA
MPAKTUYECKUX PabOT, PEUTHHT OBBII
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Pe3yabTaThbl 00yyeHus
(0CBOECHHBbIE YMEHMNsI, YCBOCHHbIE 3HAHMS)

®opMbI U MeTO/IbI KOHTPOJISA U
OIIEHKH Pe3yJIbTATOB 00y4eHusl

- BIIQJICHUE OCHOBOMOJATAIOUIUMU XUMHUYECKHUMHU
MOHSATUSAMH, TEOPUSIMH, 3aKOHAMU u
3aKOHOMEPHOCTSIMH; ~ YBEPEHHOE  IOJIb30BaHUE
XUMHYECKOM TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BIIQJICHUE OCHOBHBIMHM METOJAaMU HAy4YHOTO
MO3HAHMUS, UCII0JIb3yEMbIMHU B XUMUU:
HaOII0/IeHUEM, ONMCaHUEM, U3MEPEHHEM,
AKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh, OOBICHATH
pe3yiabTaThl IMPOBEACHHBIX OIBITOB M JENaTh
BBIBOJIBI; TOTOBHOCTH M CIIOCOOHOCTH MPUMEHSTH
METO/Abl IO3HAHMWS NPU PEUICHUU MPAKTUYECKHUX
3ajad;

- c(hOpMHUPOBAHHOCTH YMEHUS J1aBaTh
KOJIMYECTBEHHBIE OIICHKH U MPOU3BOJUTH PACUEThHI
M0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSM;

- BJIQJICHUC MPABUJIAMH TEXHUKHU OE30TIaCHOCTH TIPH
WCIIO0JIb30BAaHUHU XUMUYECKUX BELIECTB;

. c(hOopMUPOBAHHOCTh COOCTBEHHOM IMO3UIUU
M0 OTHOLIEHHI0 K XUMHUYEecKoW uHpopMaIuu,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

KOHTPOJIb, IPOMECKYTOYHAA
arTeCTranms.
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[Ipunoxenue 1
AJanTHPOBAHHBIN MOAYJIb I 00y4alOIIMXCH ¢ HAPYLIEHHEM CJayXa.

1.Ilcuxoduzndeckre 0COOEHHOCTH JIUI] C HAPYIIIEHUEM CITyXa

OOyuaroiyecs ¢ HApyIIEHUEM CIIyXa UCTIBITHIBAIOT TPYIHOCTH B OBJIAJICHUU
CHUCTEMOH  CIIOBECHO-JIOTHYECKOTO  00OOIIeHHs,  CIOBaMH,  WUMEIOUIUMHU
OTHOCHTEIbHOE, TIEPEHOCHOE U OTBJIEYCHHOE 3HAYCHHE, TPaMMaTHYCCKHUMHU
KOHCTPYKITUSIMHU, BBIPQKAOIIMMU PAa3TMYHBIC BHJIbI JIOTHYCCKUX OTHOIICHHHA WU
3apucumMocTei. [lokazaTenn ypoBHS IBUTATEIBHOW MOATOTOBIEHHOCTH TIYXHUX
ropas/io HUXKE YPOBHS JIBUTATEILHON MOATOTOBICHHOCTH CIBIIIAIIAX MOAPOCTKOB.
JIjis TIyXuX 1 ¢1a0O0CIbIMANINX TOIPOCTKOB OCTAIOTCS XapaKTEPHBI HETOCTATOUYHO
TOYHAsl KOOPJIWHAIMSA W HEYBEPEHHOCTh B JIBIDKCHHSIX, OTHOCHUTEIIbHAS
3aMEIJICHHOCTh OBJIQJICHHS JIBUTATEIbHBIMH HAaBBIKAMH, TPYIHOCTH COXPaHCHUS
CTaTUYECKOTO ¥ JUHAMUYCCKOTO PAaBHOBECHS, HU3KUN YPOBEHD Pa3BUTHS CHIIOBBIX
KauecTB (OCOOCHHO CTaTHMYECKOW W CUJIOBOM BBIHOCIMBOCTH, a TAaKXKE CHIIBI
OCHOBHBIX MBIIIEYHBIX TPynm - crubarenedt u pasrubareneit), 3amMeICHHAS
CKOPOCTh OOpaTHOW peakiiH, CIEAYIOIUE pa3HOOOpa3HbIe HAPYIICHUS B
JIBUTATENIBHOMU cdepe, KOTOphIe HEOOXOAMMO YUYUTHIBATh MPU OPTaHU3AIUN PAOOTHI.

2.0co0eHHOCTH peaan3aluy MPorpaMMbl TUCIUTITUHBL « XUMUS

VY4eOHbIE MaTepuan MPEeACTaBISICTCS B MUCBMEHHOM U AJIEKTPOHHOM
BapUaHTaX, C MOJPOOHBIM Pa3bsICHEHWEM HOBBIX TEPMHUHOB. Ha JEKIMOHHBIX U
MIPAKTUKO-OPUCHTUPOBAHHBIX 3aHATHUAX BHU3YAJIbHBIH MaTepual B XOJE €ro
MPEICTaBICHUS YETKO MTPOTOBAPUBALTCS, MOCIIE 00BICHEHHS KaKOT0-TH00 BOmpoca
HE0OX0MMO JeNnaTh HeOobre nay3sl. [Inpoko ucnonb3yercs WTFOCTPaTHBHBIHN
MaTepHaT: 00YJarOIIMMCS MPEABIBISIOTCS KAPTOUKH, CXEMBI, TUTAKaThI, TJI0CCAPHUH,
BUJICOMATEPUAITBI U JIP.

[IpopabaTeiBaHMe TEKCTOB HAIpPaBJICHO Ha pPa3BUTHE IMHMCHMEHHOW pEYH,
o0OoramieHne W AaKTUBH3AIMIO CcIoBaps, (QopMuUpoBaHWME YMEHUS [MOHUMATH
CJIOBECHBIE MHCTPYKIIUU, TIEPEBOJIUTh UX B CAMOMHCTPYKIHH, (OPMYIUPOBATH U
IUIAHUPOBATh PEIICHUE DPAa3JIMYHbIX WHTEUICKTYalbHBIX 3amad. LlemecoobpazHo
PETYyJIMpPOBAaTh COOTHOIICHHWE BEpOATbHBIX M HEBEPOAIBbHBIX KOMIIOHEHTOB MIPH
OCYIIECTBICHUH HHTEIICKTYJIbHBIX OTepaIuil.

B nmnpomecce o0ydyenuss Ml ¢ HapylmIeHHEM ClyXa MpenojaBaTeieM
YYUTHIBACTCS, UYTO OCHOBHBIM  CIIOCOOOM  BOCHPHSTHS PEUYd  TIyXUMHU
00yUaIONUMHUCS SIBISIETCA YTCHHE C TYO, CIabOCHBIIAIMI — CITyXO0-3pUTEIhHOE
Bocrpusate. OCyIIeCTBIsIETCS KOHTPOJIb 3a TeM, 4YTOOBl oOydarommecs C
HapyIICHHEM CJIyXa TOJb30BaJNCh WHIAMBUAYAIBHBIMU CIyXOBBIMHU ammapaTamH,
00eCcTeunBaIUMHU 00Jiee TOYHOE CIYXO-3pUTEIILHOE BOCIPHITHE PEUH, a TaKKe
UCTIONB3YETCs TOMOIIb CYPIOTIEPEBOAUNKA.

Ha muddepermmpoBaHHOM 3adeTe MO AWCIUILIMHE TaKUM OOYYarOIIUMCS
MPEIOCTABIISETCS BOBMOKHOCTh OTBETA B MUChbMEHHOU (popme.
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