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1. MACIIOPT PABOYEM NPOI'PAMMBbI YYEBHON JUCIUILJIAHBI
I11.02 XUMUs

MecTto y4eOHOIl IUCHUIUVIMHBI B CTPYKTYpe OCHOBHOH MNpo¢)ecCHOHAIbHOM
o0pa3oBaTeJIbHOI MPOrpaMMbi .
VYuebnas gucnumimHa  [1/1.02  Xwumusa  saBisgercs npo@uiibHOM — TUCIMIUIMHOM
obmeo6pazoBarenpHoro I1wkia ydeoHoro miana OIIOIT CIIO na 6a3e OCHOBHOTO
o0111ero 00pa3oBaHus ¢ MOJyUYeHUEM cpeaHero oomero oopasosanus ([TIICC3).

Heau 1 3agaun y4eOHOM JTUCHUMILIMHBI — TPeOOBAHUSA K pe3yJabTaTaM OCBOCHHS
Y4eOHOM TMCIUIIIUHBI:
PaGouas nporpamma opueHTUPOBaHA Ha JOCTHXKEHHE CIEAYIOIINX Heeil:
YCBOCHHE 3HAHUM O XHMMHYECKOM COCTAaBIISIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI
MHpA, BAKHEUIINX XUMUYECKUX ITOHATHUAX, 3aKOHAX U TEOPHSIX;
OBJIaJlecHHMe YMEHHSIMH [PUMEHSATh [OJy4YEHHblE 3HaHUA I OOBSICHEHUS
pa3HOOOpa3HbIX XUMHYECKUX SIBIICHUHA M CBOWMCTB BELIECTB, OLIEHKH POJIM XMMHH B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUM U MOJYyYEHUN HOBBIX MAaTEPHAJIOB;
Pa3BUTHE INO3HABATEJbHBLIX HHTEPECOB M HHTENJIEKTYAJbHBIX CIOCOOHOCTEH B
MPOLIECCE CAMOCTOSITENILHOTO MPUOOPETEHUSI XUMUUECKUX 3HAHUM C HCIIOJIb30BAHUEM
pa3IMYHBIX UICTOYHHUKOB HH(OPMALIMH, B TOM YUCIIE KOMIIBIOTEPHBIX;
BOCIIUTAHHE YOEKACHHOCTH II03UTHBHOM pOJIM XUMHUU B JKH3HU COBPEMEHHOI'O
oOmiecTBa, HEOOXOIUMOCTH XHMHYECKH TPAMOTHOTO OTHOIIEHHUS K COOCTBEHHOMY
3I0pPOBBIO M OKPYKarOLIEH cpene;
NpUMeHeHne MOJYYeHHbIX 3HAHMI W yYMeHMH s 0e30MacHOro HCIOJIb30BaHUA
BEIIIECTB U MATE€pUaloB B OBITY, Ha MPOU3BOACTBE U B CEIIbCKOM XO3SIMCTBE, IS
peuieHuss MNPAaKTUYECKHX 3a7ad B IIOBCEIHEBHOM JKU3HM, U1 NPEAYIPEKICHUS
SABJICHUHM, HAHOCSALMX BPEJl 3JOPOBBIO YEIIOBEKA U OKPYKAIOLIEH CpeELE.

OcBoeHue CollepaHus Y4eOHOM JUCHMIUIMHBI «XUMHSI», OOecrneynuBaeT
JTOCTH>KEHUE CTYACHTaMU CIEAYIONIUX Pe3yJIbTaTOB!
JUYHOCMHDBIX .

— YyBCTBO TOPJOCTH W YBKECHHS K HUCTOPUU W JOCTIDKCHHSIM OTCUYECTBEHHOU
XAMHYECKOW HAyKH, XWMHUYECKH TPaMOTHOE TIOBEICHHWE B MPOQPECCHOHAIBHOU
JESITEIPHOCTH U B OBITY TpU OOpAIIEHUU C XUMHUYECKIMU BEIIECTBAMH, MaTEPHAIAMHU U
MPOIIECCaMU;

— TOTOBHOCTh K TMPOJOJKCHUIO OOpa3OBaHWS U TIOBBIICHUS KBaTU(PUKAUU B
n30paHHON TMPO(ECCHOHANIBHOW JCATEILHOCTH U OOBEKTUBHOE OCO3HAHUE POJTH
XUMHUYECKUX KOMIIETECHITHI B TOM;

— YMEHHE MCIOJb30BaTh JOCTHKEHUS COBPEMEHHON XUMUYCECKON HayKU MXUMUYCCKUX
TEXHOJIOTUH I TIOBBIIICHUS COOCTBEHHOTO WHTC/UICKTYaJIbHOTO pa3BUTHS B
BBIOpAaHHOM MPOQeCCHOHAIBHOMN ACSITCIBHOCTH,;

MemanpeomemHpix:

— HCIIONB30BAaHUE PA3TUYHBIX BHUIOB TO3HABATEIHHOU IEATETHLHOCTH M OCHOBHBIX
UHTCIUICKTYaJIbHBIX oOmepanuid (MOCTaHOBKHM 3aj1aud, (OPMYJIUPOBAHUS THIIOTE3,
aHayM3a M CUHTE3a, CpPaBHEHUS, 0000IIEHNs, CHCTEMAaTU3aIlNH, BBISBICHUS MPUIUHHO-



CJICJICTBCHHBIX CBSI3€H, IMOUCKA aHAJIOTOB, (JOPMYJIMPOBAHUS BBIBOJOB) JIJISI PELICHUS
MOCTaBJICHHON 3aJla4yd, TPUMEHCHHE OCHOBHBIX METOJOB TO3HAaHMS (HAOIOICHUS,
HAYYHOTO SKCIIEPUMEHTA) JJI M3YUYCHHSI Pa3IMIHBIX CTOPOH XUMUYCCKUX OOBEKTOB U
MpoOIIeCCOB, C  KOTOPHIMH  BO3HHKAE€T  HEOOXOAUMOCTh  CTAJIKHUBAThCI B
npodeccronanbHOM chepe;

— WCMOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB IS MOTYYCHHS] XUMUYECKONH HH(POPMAIINH,
YMEHHE OIEHUTh €€ JOCTOBEPHOCTh HJisi JOCTHIKEHHUS XOPOIIUX PEe3ylbTaTOB B
npodeccuoHaabHOM chepe;

npeomMemHuiXx:

— c(hOpMUPOBAHHOCTb TPEACTABICHUNA O MECTe XUMHH B COBPEMEHHOW Hay4dHOU
KapTUHE MUpa, I[OHMMaHUE pOJIM XUMUU B (DOPMUpPOBAHMHM Kpyrozopa u
(YHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUs TPAKTUUECKUX 3a/1a4;

— BJIQJICHHE OCHOBOTMOJIATAIOMIUMHU XUMUYECKUMU TOHSATUSIMU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE TOJb30BAaHUE XUMHYECKOW TEPMUHOJOTUEH U
CHUMBOJIMKOM,

— BJIaJICHUE OCHOBHBIMM METOJaMU HAyYHOT'O MO3HAHMWSI, UCIOIb3YEMbIMU B XUMHUH:
HaOII0JICHUEM, ONHCAaHUEM, HM3MEpPEHUEM, JKCIIEPUMEHTOM; yMeHue 00padaThiBaTh,
OOBACHATh PE3yNbTaThl MPOBEJICHHBIX OINbBITOB W J€JaTh BBIBOJBI; TOTOBHOCTH H
CIIOCOOHOCTB MTPUMEHSITH METO/Ibl TIO3HAHUS MIPU PEIIEHUU MPAKTUUECKUX 3a/1aY;

— c(opMUPOBAaHHOCTh YMEHHUS JaBaTh KOJWYECTBEHHBIC OIEHKH M TPOU3BOJIUTH
pacyeThl Mo XUMUYECKUM (hOopMysiaM B YpaBHEHUSM;

— BJAJICHHE TMpaBWIaMH TEXHUKHA O€30MacHOCTH TPHU HUCIOJIb30BAaHUM XWMUYECKUX
BEIIECTB,;

— c(OpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIMU IO OTHOIICHUIO K XUMHYECKOU
nH(pOpMaIHH, MOJy9aeMO U3 Pa3HbIX HCTOYHHKOB.

B pesynbrare uzyueHust ydeOHOM TUCHUIUIMHBI « XUMHUSI» 00yUarOIIUICS JOJKEH
3HATH/TIOHUMATD.

BAKHEHUIIINE XUMUYECKHUE TTOHSATHS: BEIIECTBO, XUMUUECKUM JIEMEHT, aTOM,MOJIEKYJIa,
OTHOCUTEIIbHBIE aTOMHAsi M MOJEKYJISIpHAs MAacChl, HOH, aJUIOTPONUs, H30TOINBI,
XUMHUYECKasi CBSI3b, JJIEKTPOOTPHUIATEILHOCTh, BAaJECHTHOCTh, CTEIEHb OKHUCIICHUS,
MOJIb, MOJIApHAasT Macca, MOJAPHBIM 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA
MOJICKYJAPHOTO W  HEMOJIEKYJSIPHOTO  CTPOCHHUS, PACTBOPBI, JJIEKTPOJIUT U
HE3JIEKTPOJIUT, 3JIEKTPOJIUTHYECKAsT JUCCOLUAUS, OKHUCJIUTEIb U BOCCTAHOBUTEIIb,
OKHCJIEHHE M BOCCTAHOBJICHUE, TEIUIOBOM A((PEKT peakiuu, CKOPOCTh XUMHUYECKOU
peaKIuy, KaTajau3, XHMHUYECKOe PaBHOBECHE, YIJICPOJHBIA CKeNleT, (QyHKIIMOHATbHAS
rpyIna, u30Mepus, TOMOJIOTHS;

OCHOBHBIC 3aKOHbl XHMMHHU. COXPaHEHMS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa
BeulecTB, [lepuonnueckuit 3akoH [{.1. Menneneena;

OCHOBHbBIC TCOPUM XUMHUH; XUMHUUYECKOW CBA3U, DJICKTPOJIUTHUYECKON AUCCOLUAINH,
CTPOEHUS OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUM;

BAXHEWIIIME BEIIECTBA M MATEpHalbl. BaXXHEHIIME METAJUIBI W CIUIABBI; CEpHas,
COJIsIHasl, a30THAsl W YKCYCHas KHUCIOTHI; OJIArOPOJIHBIE Ta3bl, BOJOPOJ, KHCIOPO/,
raJioreHbl, IIEeJIOYHbIE METAJUIbl; OCHOBHBIC, KUCIOTHBbIE U aM(OTEPHBIE OKCHUIBI U
TUAPOKCHUJIBI, IIEJIOYH, YTJICKUCIBIA U YTapHbIM ra3bl, CEPHUCTBINA ra3, aMMHUaK, BOJa,
MPUPOAHBIN Ta3, METaH, dTaH, dTUJICH, alleTUJICH, XJOPHUI HaTpus, KapOoHAT U



ruipokapOoHaT HaTpusi, KapOoHaT u docdar kanbius, OCH30J, METAHOJ U ATAHOI,
CJIOKHBIC A(UPBI, KHUPBI, MbIJIa, MOHOCaXapuabl (TJIF0OK03a), Arcaxapuisl (caxaposa),
nojucaxapuabl  (KpaxMaJl ®W  I[EJUTI0JIO3a), aHWJIMH, aMHHOKHCIIOTHI, OCJKH,
MCKYCCTBEHHBIE U CHHTETUYECKUE BOJIOKHA, Kay4yyKH, IJIACTMACCHI;
yMeTh:
Ha3bIBaTh. H3YyYEHHbIE BEUIECTBA IO TPUBHAIBHOM WIM  MEXKAYHAPOIHOUN
HOMEHKJIATYpE;
ONpENENATh. BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUUYECKUX JJIEMEHTOB, THUI
XUMUYECKOU CBSI3M B COCIMHECHUSX, 3apsi]l HOHA, XapaKTep CPE/ibl B BOJHBIX PacTBOPAX
HEOPraHMYECKUX W OPraHUYeCKUX COCIMHCHUH, OKUCIUTEIh U BOCCTAHOBUTEIND,
MPUHAJIC)KHOCTh BEIIECTB K Pa3HbIM KJIacCaM HEOPraHMYeCKUX U OPTraHUYeCKUX
COCIMHEHU,
XapaKTEepPU30BaTh: JIEMEHThI MAJIbIX MEPUOJIOB MO UX TOJIOkKEeHUIO B [leprnoanueckoit
cucteme .M. MenaeneeBa, oOIyue XMMHYCCKHAE CBOMCTBA METAJUIOB, HEMETAJJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX COCAMHEHHM; CTpOeHHuEe U
XUMUYECKHE CBONCTBA N3YUEHHBIX HEOPTAHUYECKUX U OPTaHNUUYECKUX COCTMHEHUN;
OOBSACHATH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS, IPUPOIY
XMMHYECKOW CBSI3M (MOHHOM KOBAJCHTHOHM, METAUIMUECKOM H  BOJOPOIHON),
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIMH U MOJIO0KEHHE XUMUYECKOTO PABHOBECHS
OT pa3IUYHbBIX (PAKTOPOB;
BBIIIOJIHATh ~ XUMHUYECKMH  DKCIEPUMEHT: IO  PACHO3HABAHUIO  BaXKHEUIIUX
HEOPraHMYECKUX U OPraHUYECKUX COEIUHEHMIA,
MPOBOJIUTH. CAMOCTOSITENIbHBIA MOUCK XUMHUYECKOW MH(GOPMAIMHU C HCTOIb30BaHUEM
pa3IMYHBIX HMCTOYHHMKOB (HAYyYHO-TIOMYJSPHBIX H3JaHUH, KOMIBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB MHTepHETa); HCIOJIB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH IS
00paboTKHU U Mepeayu XUMUYECKOH MH(OPMAIIMK U €€ MPEJICTABICHUS B PA3IUUHBIX
bopmax;
CBSI3bIBATh: U3YUCHHBIA MaTepUall CO CBOEH MpoecCuoHaIbHOMN AESITEIHHOCTHIO;
peniaTh: pacueTHBIC 3aJ]a4l IO XUMHYECKUM (popMysiaM U ypaBHEHUSIM;
HCMOJIb30BATH NPUOOpETeHHbIE 3HAHUS U YMEHUS] B MPAKTHYECKOI JesiTeJIbHOCTH
U MOBCEIHEBHOM KU3HU:
JUIsl OOBSICHEHUSI XMMHMUYECKUX SIBIICHUH, MPOUCXOISUIUX B MPUPOJE, OBITY U HaA
MIPOU3BO/ICTBE;
onpeJieNIeHNs BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3IMUYHBIX
YCJIOBUSIX M OLIEHKU X MOCJIEICTBUMN;
HKOJIOTUYECKHU TPaMOTHOI'O ITOBEICHUS B OKPY>KalOLIEN Cpee;
OLICHKU BJIMSHUS XUMHUYECKOrO 3arps3HEHMS] OKPYKAIOUIEH Cpelbl Ha OpraHu3M
YEJIOBEKA U JPYTUE KUBbIE OPTaHU3MBI;
0e301macHOro oOpalieHuss C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMHU U
1abopaTopHBIM 000PYI0BAHUEM;
MPUTOTOBJICHUS PACTBOPOB 3a/IaHHOM KOHIIEHTPAIIMU B OBITY U Ha IIPOU3BOJCTBE;
KPUTHUYECKOU OI[EHKH JJOCTOBEPHOCTH XUMUYECKOU HH(OPMAIIUH, TOCTYyNaronen u3
Pa3HBIX UCTOUHHUKOB.



KosnyecTBO 4acoB HA 0CBOEHHE MPOTrPaMMbl YU4eOHOH M CIMTILTUHBI:
MaKCHUMAaJIbHOH yueOHoM Harpy3ku oOydaromierocs: 320 gacos,
00s13aTeNbHON ayTMTOPHON yueOHOM Harpy3ku odydarorierocs: 218 gacos;
caMOCTOSATEILHOM paboThl oOyuatomerocs 102 gaca.



2. CTPYKTYPA U COAEPKAHUE YUYEBHOMN JUCIHUILINHBI

I11.02 Xumus
O0beM y4eOHOM JUCHUIUIMHBI M BU/IbI Y4eOHOI padoThl
Bua yueOHo# padoThl Oovem uacos

MakcumMaibHasi ydeOHasi Harpy3ka (Bcero) 320
O0s3aTe/IbHAsI ayIUTOPHAs YU4eOHAs HArpy3Ka (Bcero) 218
B TOM YHCJIC:
NTEKIIMOHHBIC 3aHITUA 78
[MPAKTUYECKUE 3aHATUSA 140
CaMocTosiTeJIbHasi padoTa ody4yarouierocsi (Bcero) 102

[IpomexyTouHas arrectanus B hopme oupgepenyuposannozo 3avema




2.2. TemaTnuyeckuii NJjiaH u cogep:kanue yudeoHoi nucunmauabiOY .10 Xumus

HaunmeHoBaHue CopepikaHue y4eOHOro MaTepHaJia, 1a0opaTopHbie pPadoThl M NPAKTHYECKHE O0bem yacoB YpoBeHb
pa3aesioB u TeM 3aHSITHSI, CAMOCTOsITeJIbHAsI PafoTa 00yuaroIuXxcst 0CBOEHHUS
1 cemecTp
Pa3zgen 1. O0masi 1 HeopraHuyecKast XMUMHUS
BBenenue. Coaeprxanue y4eOHOro MaTepuaJa:
XuMus — HayKa O BeIecTBax. 2
Tema 1.1. Copep:kanue y4e0HOT0 MaTepHaJa: 4 1-2
[Tepuoanueckuii 1. Otkpeitue [lepuoanveckoro 3akoHa.
3aKOH U 2. [leprouyeckuit 3aKOH U CTPOCHHE aTOMa
Iepuoquyeckas 3. ®u3nvecKuii CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB I'PYIIIBI U IEPHOJIA.
cucrema 4. Ilepuoanueckoe U3MEHEHUE CBOMCTB 3JIEMEHTOB. paJiyca aToMa; YHEPr Ul HOHHU3ALNY;
XUMHYECKAX 3JIEKTPOOTPULIATETBHOCTH.
anemenToB JI.1. 5. 3nauenue Ilepmoguueckoro 3akoHa u IleproOIMUYECcKO CHCTEMBbI XHMHYECKHUX
Menneneesa. anemenToB J[.M. MenneneeBa A pa3BUTH HAyKU U MOHUMAHUS XUMHUECKOW KapTUHBI
MHpa.
Jemoncrpanuu. Paznnunbie BapuanTsl Ta0nuib! [lepnoaudeckoi CHCTEMbI XUMHYECKUX
annemeHToB J[.M1. MenneneeBa. OOpa3ibl NMPOCTHIX BEHIECTB OKCHIOB M T'HAPOKCHJIOB
anemenToB |l neprona.
JlaGopaTopHble onbIThl. CpaBHEHHE CBOWCTB TNPOCTHIX BEIIECTB, OKCHIOB U
ruapokcuio aneMentos |1 nepuona.
CaMocTosiTe/IbHAsA Pad0Ta 00yYaAIOIMXCS 4 3

1. Iloaroroska pedepaTtoB Ha TEMBI:

- Xuznb u nesrensHocth .M. Menneneena.

- «[IeproyeckoMy 3aKOHY Oyyliee He IPO3UT PaspyIICHUEM. ..».

- Cunre3 114-ro snemenTa — TpryM(} pOCCHUCKUX (PU3HKOB-SAAEPIINKOB.

- M3otomsl Bogopoaa.

- Ucnonp3oBanue pajiMoakTHBHBIX H30TOMOB B TEXHUYECKUX LEIISIX.

- PeHTreHOBCKOE M3JIy4eHHE U €0 MCHOJIb30BAHUE B TEXHUKE U MEIUIIMHE.

9




Tema 1.2.
Crtpoenue aToma.

Copep:kanue y4eGHOT0 MaTepuaJa:

1.ATOM — ClIOXHAas 4acTHULIA.

2.CoctaB aTOMHOTO spa.

3. Crpoenre 060109€K aTOMOB. S, P, d - 37IeMeHTbI

Jemoncrpanuu. ®orosddexr. Moznenu opouraneil pazinuHoi GopMsl.

JlaGopaTopHble ombIThI. HaliofeHHe CIEKTPOB MCIYCKAHUS M HOMIOLICHHS
COEIMHEHUH XUMHUYECKHX DJIEMEHTOB C TOMOIIBIO CIIEKTPOCKOIIA.

1-2

CamocrosiTeJbHast padoTa 00y4arOUIMXCs

1. Iloaroroska pedepaTtoB HA TEMBI:

- PentrenoBckoe n3iryueHue U €ro UCHOJIb30BaHUE B TEXHUKE U MEULIUHE.
- [Ina3ma — yeTBepTOE COCTOSHUE BELIECTBA.

- AMopdHBIe BelecTBa B IPUPO/IC, TEXHHUKE, OBITY.

2. Pemenyie TeopeTHUECKUX 33124 HA OCHOBHBIC 3aKOHBI XUMHUH.

Tema 1.3.
Iomumepsr.

CopepikaHue y4eGHOro MaTepuaJa:

1. Heopranudeckue noiuMepsl.

2. Oprannveckue NOJIUMeEpBHI.

3. Kinaccuduxanus moauMepos.

Jemoncrpanuu. Kojuekuuu mimacTMace, KaydyKoB, BOJOKOH, MHUHEPAJIOB M TOPHBIX
nopoJi. MuHepanbHOe BOJOKHO — acOecT M M3JeIust U3 Hero. Mozenn MoJieKkys Oenkos,
JIHK, PHK.

JlabopaTopHble onbIThl. O3HaKOMIEHHE ¢ 00pa3LaMyu IJIaCTMACC, BOJIOKOH, Kay4yKoB,
MHHEpaJoB M TOPHBIX MopoJ. [IpoBepka muactMace Ha JIEKTPUUECKYIO IPOBOIAUMOCTD,
TOPIOYECTh, OTHOIIEHHWE K PAacTBOpPAM KHCIOT, menodeld U okuciuteneii. CpaBHeHHE
CBOMCTB TEPMOPEAKTHUBHBIX M TEPMOIUIACTHYHBIX IUIacTMacc. IlomydeHue Huteil u3
KaIlpOHOBO# HJIM JIABCAHOBOM cMOJibl. OOHapy)KeHHE XJIopa B MOJMBHHIIXJIOPHUJIE.

1-2

CamocTosiTeJbHast padoTa 00y4alomuUXcs:
1. M3yyenue HEOpPraHHIECKHX MOIUMEPOB.
2. 3ydenne opraHnYecKUX IMOIHMEPOB.

3. Pewienne TeopeTHUeCKUX 3a/1ad.

Tema 1.4.
JucnepcHeie
CHCTEMBI.

Copep:kanue y4e0HOT0 MaTepuaJa:

1. Knaccudukariyst IUCIEepPCHBIX CUCTEM.

2. JTucriepCHBIEC CHCTEMBI.

3. JlucriepcHbIe CUCTEMBI B )KHBOM U HE 5KUBOM IPUPOJIC U TIPAKTHYECKON KU3HA
4enoBeKa.

1-2
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4. Buonorudeckue ¥ MEIUIIMHCKUE TSIH.
JlemoncTpauuu. Bunapl OMCIEPCHBIX CHCTEM UM MX  XapaKTepHblE IPU3HAKH.
IpoxoxaeHHe Jiyda CBeTa 4epe3 KOJUIOWIHBIE U HCTHHHBIE pacTBOPHI (dddext Tunmas).

JlabopaTopHble onbIThl. [lonydeHue cycnensuu cepbl M KaHudosu. Ilomydenue
IMYJIBCUU PACTHTENbHOrO Macia u Oenzona. Ilomyuenue 3oist kpaxmana. [lonydeHue
3071 cepbl U3 THOCYIIb(aTa HATPHUSL.

CamocrosiTeJbHast padoTa 00y4arOUIMXCs 2 3
1. Pabota ¢ yueOHOM 1 AOMONHUTENBHOH nuTepaTypoit u HTepHeT-pecypcamu
2. Ilogroroska pedepaToB Ha TEMBI:
-I'pybomucnepcHple  cucTeMbl, HX  KiJaccubMKallMs W HCIONB30BaHUE B
1pohecCHOHANBHON AeSTEeNbHOCTH.
- Kocmernueckue remm.
- [lpuMeHeHue CyclieH3Hil U OMYIbCHI B CTPOUTEILCTBE.
Tema 1.5. Conep:kaHue y4eGHOro MaTepHaa: 12 1-2

(OCHOBHBIE KJIaCChl
HEOPraHW4ecKuX U
OpraHIYECcKIX
COCJIMHEHUH,

1. Oxcuapl U aHTUAPHIBI KAPOOHOBBIX KHUCIIOT.
2. KucoTel opraHudecKie U HeOpraHuIecKue.
3. OcHOBaHHMS OpPraHUYECKHE U HEOPraHUYECKHE.
4. Counn.
JemoncTrpanmmu. KoJuleKuM KUCIOTHBIX, OCHOBHBIX M aM(OTEpHBIX OKCHJIOB,
JIEMOHCTpaLusl UX CBOWCTB. B3ammopelicTBuE KOHIEHTPHPOBAHHBIX a30THOW M CEpHOM
KHCJIOT, a TaKkXe pa30aBICHHOW a30THOW KHUCIOTBI ¢ Meabplo. Peakums «cepeOpsiHOTO
3epKaia» ISl MypaBbHHON KHCIOTHL. B3amMoneiicTBre pacTBOpa THAPOKCHIA HATPHS C
KUCTOTHBIME ~ OKcupamu  (okcumoMm — docedopa(V)), aMpoTepHBIMH  THAPOKCHIAMU
(THIPOKCHIOM IIMHKa). B3anMojeiicTBHE aMMmaka ¢ XJIOPOBOJOPOJOM W  BOJIOH.
AHaNOTHYHO IS METWIaMHHA. B3auMojelicTBHE aMUHOKHCIOT C KHCIOTaMH |
menoyamu. OCyIIeCcTBICHHE IEPEX0I0B:

Ca®CaO® Caz(PO4),®Ca(OH);

P ® P,0s® H3PO4

Cu®CuO®CuSO,®Cu(0OH),®CuO®Cu

C2H5OH®CzH4®C2H4Br2
JladopaTtopHblie onbIThl. [lomydenue u cBoiicTBa yriekucioro rasza. CBoiCTBa CONSHOH,
cepHOit (pa30aBieHHO) W YKCYCHOM KHCIOT. B3ammosmeiicTBrue TMAPOKCHIA HATPHS C
cossmu (cyapdarom memu(ll) u xmopuaom ammonust). PasiokeHHe THIPOKCHIA MEJH.
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[onyuenue u amdoTepHbIe CBOiicTBa rHApOKcHaa anroMuHus. [lonydeHue )ecTKON BOAb
Y U3y4YeHHUE ee CBOICTB. YcTpaHeHHe BpeMEHHON U MOCTOSIHHOM KECTKOCTH.

IIpakTHyeckas padora Nel:

1. INonyyeHue XJIOPOBOAOPOJIA U COJSIHON KUCIOTHI, UX cBoiicTBa. Ilosyuenne ammuaka,
€ro CBOMCTBA.

2. Pemienne pac4eTHBIX 3a/ad.

3. PaGora ¢ 00yyaomuMy 1 KOHTPOJIHPYIOIIMMHU MaTepHaaMu.

2-3

CamocTosiTeJibHasi padoTa 00y4aromuXxcs:

1. Pabota ¢ yueOHOMH 1 cripaBOYHOM JinTepatypoii n MHTepHeT-pecypcamu

2. Pewienue 3amau.

3. [MoaroToBka pedepaToB Ha TEMBI:

- CepHas KHCIIOTa — «XJIe6 XUMUYECKOH IIPOMBIIIICHHOCTHY.

- Hcnonp3oBaHNe MUHEPAIbHBIX KHCIOT HA IPEAIPUATHIX PA3IHYHOTO IPOQIIIAL.
- OKCHIBI ¥ COJIU KaK CTPOUTEIBHBIC MATEPHAIIBL.

- Ucropus rumnca.

- [NoBapeHHast cOJIb KaK XUMHUYECKOE CBHIPBE.

- MHoronukuii KapOoHAaT KaJblHs: B IPHPOJE, B HPOMBIIUICHHOCTH, B OBITY.

Tema 1.6.
XuMHUECKue
peaKIum.

CopepikaHue y4eOHOT0 MaTepuaJa:

1. Knaccugukanyst XuMHYECKUX peaKklMii B OpraHn4ecKOl 1 HEOPraHHYECKOH XUMHUHU.
2.BeposiTHOCTD MPOTEKAHHsT XUMUYECKUX PEaKIHA.

3. CkopocTh XuMHYeCKUX peakunii. OOpaTHMOCTh XHMHUYECKUX PEaKIUi

4. XuMu4ueckoe paBHOBECHE.

Jemoncrpanuu. [IpeBpamenne kpacHoro ¢ochopa B Oenblil; KHCIOpoja— B O30H.
Mopnenu Oyrana u nzo0yrana. IlonydyeHne kuciaopoja U3 NepoKcUAa BOJOPOJA U BOABL,
nerujparanus dtanoia. Lenouka npespamenuii P ® P,0s® H3POs; cBoiicTBa ykCycHOM
KHCJIOTHI; Peakluy, UIyIue ¢ 00pa3oBaHMEM OCajKa, Ta3a W BOJbI;, CBOWCTBA METAJIIOB,
OKHCJICHHE ajbJEeTH/a B KHUCIOTYy M CIHUPTAa B albpAerui. Peakiuu ropeHus; peakuun
9HAOTEPMHUYECKHE HA MPHMEPE PEaKUHH Pa3IoXKeHUs (ITaHONA, KATHMIHON CeNmuTpHI,
OuxpomMara aMMOHHS) ¥ OK30TEpPMHYECKHE Ha TIpUMEpEe pEaKIuii COCIUHCHHUS
(oGecrBeunBaHre OPOMHOM BOJBI M PACTBOpPA IIEPMAaHTaHATA KM STHICHOM, TallleHHue
W3BECTH U JIp.). B3anuMoelCTBHE [IMHKA C PACTBOPAMH COJISIHOW M CEPHOW KHCIIOT IPH
pasHBIX TeMIlepaTypax, pa3HbIX KOHIIEHTpPAUUSX COJSHOM KHUCJIOTHI, pa3jIoKeHHE
MEepOKCHAA KHCIOpoAa ¢ momoIinsio okcuaa mapranua(lV), karamassl celporo msica u
cpiporo kaprodesnsi. B3anMoielicTBHE IMHKA Pa3IMYHOM MOBEPXHOCTH (MOPOIIKA, MBLIH,

1-2
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rpaHyi1) ¢ KUCIOTON. Mojenb «kunsmiero cios». CMelieHrne paBHOBECHS B CHCTEME! Fe¥*
+ 3 CNS- Fe(CNS)s; OMbUICHHE >XMPOB, pEAKUUH OSTEPUPUKALUH. 3aBHCHMOCTD
CTENEHH OJJICKTPOJIUTHYECKOW JUCCOLHMANUMU YKCYCHOM KHCJIOTBI OT pa30aBieHus.
Cpasrenne cpoiicts 0,1 H pacTBOpOB CepHOH M CEpHHCTON KHCIOT; MYpaBbHHOH H
YKCYCHOM KHCJIOT; THAPOKCHIOB JIUTHS, HATPUS M KaJIHs.

IIpakTHyeckas padora Ne2:

1. JlaGoparopusle onbIThl. IlomydeHne KucIopoja pasloxKeHHEM IEpPOKCHIA BOIOpOAa
n(MIn) IepMaHraHara Kanus. Peakiuy, uaymue ¢ o0pa3oBaHHeM 0Ca/Ka, Ta3a MM BOBI
JUIs OPraHWYECKUX U HEOPTaHMYECKUX KHCIIOT.

2. Pemienue TeopeTuueckux 3aau.

2-3

CamocTosiTeJibHAasi padoTa 00y4alomuUXCs:

1. Uzyyenue knaccu(UKaliy XHMAYECKUX PEaKIUi B OPraHUYECKOH U HEOpraHHIeCKOn
XUMHH.

2. V3y4eHue BepOSTHOCTH IPOTEKAHHUSI XUMHUYECKUX PEaKIMIL.

3. M3ydeHne CKOPOCTH XUMUUECKHUX PEAKIIHH.

4. N3y4eHne 0OpaTUMOCTH XUMUYECKHX PeaKiiii. XHMHUYECKOE PaBHOBECHE.

5. Penienne TeopeTHYecKUxX 3aaau.

6. IloaroroBka pedeparos 1o Teme:

- Peakuus ropenus B ObITY.

- BupryansHoe MOenHpOBaHIE XUMHYECKUX HPOIIECCOB.

Tema 1.7.
PacTBOpBHI.

Copep:kanue y4eGHOT0 MaTepuaJa:

1. ®u3uKo-XUMHYECKas TPUPOIa PACTBOPEHHS M PACTBOPOB.

2. B3aumoeiicTBre pacTBOPUTEINS M PACTBOPEHHOTO BEIIECTBA.

3. Crioco0bl BbIpaXkeHHsl KOHLEHTPALIMK PACTBOPOB: MAacCcOBasi J0JIsi PACTBOPEHHOTO
BellecTBa (IIPOLEHTHAs), MOJISAPHAs.

4. T'naponus

5. DneKkTpoauTHYecKas IUCCOLUALHSL.

6. MoJieKy/sipHbIE U HOHHBIE YPaBHEHHUS.

Jemoncrpauuu. CpaBHeHHE 3JIEKTPOIPOBOAHOCTH PAaCTBOPOB 3JIEKTPOINTOB CMerieHne
paBHOBECUs] AUCCOLMAIMK CIAa0BIX KHUCIOT. MHIMKATOPBl M M3MEHEHHE UX OKPAacKU B
pasHbIx cpenax. CepHOKHCIBIH M (EepMEHTATUBHBIH THIPOJIM3 YIIIEBOJOB. I'maponus
KapOOHATOB, CY/Ib()ATOB U CHIMKATOB IIEIOYHBIX MeTauioB; HuTparoB cBuHua(ll) wmm
LMHKA, XJIOPHA AMMOHUSL.

JlaGopaTopHble onbITHI. XapakTep ANCCOMHUAIINH PA3IHYHBIX THAPOKCHUIOB.

10

1-2
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IIpakTHyeckas padora Ne3:

1. Pernenne 5KCIepHMEHTAIbHBIX M PACUCTHBIX 33/1a4 Ha BBIYUCIICHHE MaCCOBO 101U U
Macchl BEIECTBA B PacTBOPE.

2. Pabora ¢ 00y4alomUMU ¥ KOHTPOJIUPYIOUMMH MaTepUaIaMH.

2-3

IIpakTHyeckas padora Ned:

1. Pernenue 5KCIepPUMEHTANIBHBIX M PACUETHBIX 331a4 Ha MOJIAPHYIO KOHIEHTPAINIO
pacTBOpOB.

2. PaGota ¢ 00y4aOIIMH ¥ KOHTPOIHPYIOIIUMH MaTepHAIAMH.

2-3

IIpakTHyeckas padora Ne5:

1. PemeHune 3KCIEpHMEHTANbHBIX M PAcUeTHBIX 3a4ad HAa IIPUTOTOBICHUE PACTBOPOB
(cMemmBaHKHEe PACTBOPOB PAa3HOM KOHLEHTPALINH).

2. PaGoTa ¢ 00y4arOIIMH ¥ KOHTPOIHPYIOIUMH MaTepHAIAMH.

2-3

CamocTosiTeJibHasi padoTa 00y4aromuUXCs:

1. PemeHue pacueTHBIX 3aJad Ha BBIYHMCICHHE MAcCOBOH HONMM M MAacChl BELIECTBA B
pacTBope.

2. PereHne pacyeTHBIX 3a/{a4 Ha MOJIIPHYIO KOHI[CHTPAI[HIO PACTBOPOB.

3. Pewrenne pacueTHbIX 3a/1a4 Ha IPUTOTOBJICHUE PACTBOPOB (CMEIIMBAHUE PACTBOPOB
pa3HOi KOHILIEHTpAIIHH).

4. IToaroroBka pedepaToB Ha TEMBI:

- PacTBOpBI BOKpPYT Hac.

- Boza kak peareHT U Kak cpefa Ul XHMHYECKOTo Iporecca.

- Tumsl pacTBOpOB.

Tema 1.8.
OKHUCIUTEITBHO-
BOCCTaHOBHTEJIbHBIE
peaKIuH.
DIEeKTPOXUMHUUECKU
€ MPOLIECCHI.

CopepikaHue y4eGHOT0 MaTepHaJa:

1. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

2. Knaccudukanust OKHCIUTENbHO-BOCCTAHOBUTEIILHBIX PEAKIMH.

3. Dmexrponus.

JlemoncTpauuu. BoccraHoBnenune nuxpomara Kaius UHKOM. BoccraHoBieHne oxcuzma
menu(ll) yrmem u BomopoaoM. BoccTaHOBIEHHE JUXPOMATa Kalus STHIOBBIM CIIUPTOM.
OKHCIIUTENIbHBIE CBOMCTBA a30THOM KHCIOTHI. OKHCIMTENbHBIE CBOHCTBA IUXpOMaTa
Kanus. [ampBaHMYECKHE OJIIEMEHThI M Oarapeiiku. DJIEKTPOJM3 pacTBopa XJIOpHIA
memu(ll).

JlaGopaTopHble oONbIThI. B3ammoneicTBHE METaIOB C HEMETAIaMH, a TaKXKe C
pacTBOpaMu CoJell U pacTBOpaMy KHUCJIOT. B3anmoneiicTBie cepHON M a30THOM KUCIIOT C
Mepl0. OKHCIIUTENIbHbIE CBOMCTBA IepMAHraHaTa Kajlis B pa3iMuHbIX Cpelax.

1-2
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CamocTosiTeJibHasi padoTa 00y4aromuXxcs:

1. PaboTa c y4eOHOIT 1 JONIONHUTENBHOM uTepaTypoit u MHTepHeT-pecypcamu

2. PemieHne pacueTHBIX 3a[au Ha BBIYHCICHHEC MAacCOBOI JIOJM M MAacChl BENIECTBA B
pactBope.

3. Penrenue pacyeTHBIX 3314 Ha MOJLIPHYIO KOHLIEHTPALHIO PACTBOPOB.

4. PenieHye pacyeTHBIX 3a/ia4 Ha IPHIOTOBJICHHUE PACTBOPOB (CMELIMBAHUE PACTBOPOB
pa3HON KOHIEHTPALIHH).

5. IMoaroToBka pedepaToB Ha TEMBbI:

- BupryansHoe MOIENHPOBAHIE XUMHYECKAX MPOIIECCOB.

- DIEKTPOITH3 PACTBOPOB JIICKTPOITHTOB.

- DJIEKTPOIIH3 PACIUIaBOB 3JICKTPOIUTOB.

-IIpakTHyeckoe HpUMEHEHHE OIEKTpoiu3a: padUHUPOBaHWE, TaIbBAHOILIACTHKA,
raJIbBaHOCTETHSI.

Tema 1.9.
Knaccudukanms
Bewiects. IIpocTeie
BEIIIECTBA.

Coaeprxanue y4eOHOro MaTepuaJa:

1.Knnaccugukanust HCOPraHNIECKUX BEIIECTB.

2.Kopposus MeTauios.

3.0011me cBOiCTBa METAJUIOB.

4.Crioco0sl oydeHus: MeTasuioB.

Jemoncrpanuu. Komnexuus «Knaccupukanuss HEOpraHMYECKUX BEIIECTB» U 00pasiibl
npencraBuTeneil knaccoB. Komnmekuus «Knaccudukanms OpraHMYecKuX BEIIECTB» MU
00pa3nel IpeAcTaBUTENECH KiaccoB. Mojenn KpUCTANIMYECKHX PEIICTOK METalIoB.
Kosmekiust MeTainioB ¢ pa3sHeIMH (DU3MYECKUME CBOiicTBaMH. B3ammopeiicTBue nmtws,
HaTpus, MarHus MU JKejae3a C KHUCJIOPOAOM UICJIOYHBIX METALIOB C BO}IOI‘/'I, CIIMpTamu,
(heHOJIOM; IIMHKA C PACTBOPAMHU COJITHOH M CEPHOM KMCIIOT; HATPUS C CEPOH; alIOMUHHMS C
HOZOM; JKere3a ¢ pacTBOPOM MEIHOTO KyIopoca; allOMHHUS C PACTBOPOM €IKOI'0 HaTpa.
OKcupl ¥ TUAPOKCHIIBI XpoMa. Koppo3ust MeTaioB B 3aBUCUMOCTH OT YCIIOBHH. 3amuTa
METAJJIOB OT KOPPO3HH: 00pa3ibl «HEPKABEEK», 3alIUTHBIX MOKphITHH. Komtekius pyx.
DJeKTposn3 pacTBOpOB coJie. Mopjenn KpHCTaJUIMYECKHX pPENIeTOK Hoxa, anMasa,
rpadura. Amnorpornust ¢ocdopa, cepbl, kuciopona. B3ammoneiictBue Boxoposa c
KUCIIOPOJIOM; CYpbMBI € XJIOPOM; HAaTpusl ¢ HOZ0M; XJopa ¢ pacTBOPOM OpoMua Kaus,
XJIOPHOW W CEpPOBOJOPOIHOI BOJBI; OOECIBEUYMBAHUE OPOMHOI BOMABI STHICHOM HIIH
AIIETHIICHOM.

JlabopaTopHble onbIThl. O3HakoMIeHHE C oOpasuaMu IpejacTaBuUTeNeil Kiaccos
HEOpraHWyYecKuX BeliecTB. O3HaKOMIICHHE C 00paslaMH NpeJCcTaBUTENCH KJIaccoB

1-2

15




oprannveckux BemecTB. O3HAKOMIICHHE C KOJUICKIHEH PYI.

[Tomyyenne u cBoiictBa kuciopona. Ilomyuenme u cBoiictBa Bomopoma. Ilomyuenue
IUIACTHYECKOI Cepbl, XUMHYECKHE CBOWCTBA cepbl. B3anMonelicTBUE MeETaioB ¢
pacTBOopaMu KHCIOT Hu cosieil. CBoiicTBa yris: agcopOLMOHHBIC, BOCCTAHOBHTEIIBHEIC.
B3anmogelicTBue IMHKAa WM QJIIOMHHHS C PacTBOPaMH KHCIOT W  IIEJOYeH.
OxpaliMBaHue IJIAMEHN KaTHOHAMH LIEJIOYHBIX U NIEJI0YHO3EMEIbHBIX METAJLIOB.

CamocrosiTeJbHast padoTa 00y4aroUIMXCs:

1. PaGora ¢ yueOHOI U HJONOIHUTENBHOU TUTEpaTypoii u MIHTepHET-pecypcaMu
2. Ilogroroska pedepaToB Ha TEMBI:

- Mcnonb3oBanue pajitoakTHBHBIX H30TOMOB B TEXHUYECKUX LEIISX.
- Xuznp u gesrenbHOCTh [ J[9BH.

- Ponb MeTaI0B B MCTOPHY 4EIOBEUECKON LIUBHIIM3ALINH.

- PoJib MeTaNI0B U CIUIaBOB B HAYYHO-TEXHUYECKOM IIpOrpecce.

- Koppo3ust MeTasioB u ciocoObl 3aIUThl OT KOPPO3UH.

- MHepTHble Min 61aropoiHbIe ra3bl.

- Poxxnaromue comm — rajgoreHsl.

- Mcropust mBeACKON CIIMYKU.

- X¥MHs METAJUIOB B MOe IIPO(eCCHOHATIBHOM IESTENbHOCTH.

- XuMus HEMETaIUIOB B MO€i Mpo(eCCHOHAIBHOM e TeTbHOCTH.

Tema 1.10.

XHUMHUS 3JIEMEHTOB.
XuMHS B )KU3HA
oO1iecTBa.

Conep:kaHue y4e0HOro MaTepHal
Amomunuid. [{luHk
Mens
JKenezo Xpom
Hewmeramner Yraepon u Kpemuamit
Aot n ®ocdop
Kucnopon n Cepa
®dTop u Xnop
8. Xwumus u sxosorus
Jemoncrpanuu. Koyekuny npocTeiX BEIECTB, 00pa30BaHHBIX dJIEMEHTAMU PA3THYHBIX
NIEKTPOHHBIX CeMEHCTB. Komnexuun MHHEPaJIoB u TOPHBIX  HOPOJI.
[Mony4yeHneamsIoTponHbIX MoAUpUKAMH KHCIopoaa, cepbl, ¢ocdopa. Xumuueckue
CBOMCTBA BOIOPOJIA, KHCIOPOa, cepbl, hocdopa, raloreHoB, yriepoa.
Oxcupl cepbl, a30Ta, yriepoja, ejie3a, MapraHua, MeIH C Pa3IMYHBIMU CTEHCHIMU
OKHCJICHUs, X CBOWCTBA.

Noakwn e

1-2
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I'mapokcumsl cepel, XpoMa, MaprasIia, xenes3a, My, aTIOMUHUS U [IUHKA, UX MOTy4eHHe
U XMMHMYECKHE CBOMCTBA.

JlaGopaTopHble oONbITHI. [I3ydeHnme CBOICTB MHpPOCTBIX BEIIECTB M COCIUHEHHH S-
3IIEMEHTOB.

H3ydenne cBOMCTB MPOCTHIX BEIECTB U COSIAMHEHUH P-3JIEMEHTOB.

H3y4yeHne cBONUCTB IPOCTHIX BEIECTB U COCAUHCHHN (-2]€MEHTOB.

IMpakTuyeckasi pagora Ne6:

1. INonmy4yeHue rUAPOKCUIOB AIOMHHUS U IIUHKA ¥ HCCIIEOBAHNE UX CBOUCTB.
IMosyyeHune u HccIe0BaHHE CBONCTB OKCUIOB CEpEl, yriepoaa, gocdopa.

2. Pabora ¢ 00y4aomuMu ¥ KOHTPOJIUPYIOLIMMH MaTepUaIaMH.

2-3

CamocTosiTeJibHAasi padoTa 00y4alomuUXCs:

1. Pabora ¢ yueOHOI1 1 JononHuTenbHON uTEpaTypoit u MHTEpHET-pecypcamu
2. IlogroroBka pedepaToB Ha TEMY:

- YcrpaHeHue jKecTKOCTH BO/IbI Ha TIPOMBIIIIEHHBIX MPEPUATHSX.

3. IToaroToBKa ¥ 3alMTa MYJIbTHMEIMHHBIX NPE3eHTALM.

2 cemecTp

Pa3znen 2.0pranuyeckasi XuMHust

Tema 2.1.
[Ipenmer
OpraHHYEeCKOU
xumun. Teopus
CTPOCHUS
OpraHMYeCcKUX
COEMHEHNM.

Copep:kaHue y4eGHOT0 MaTepuaJa:

1. Ilpenmer opraHHYECcKOit XUMHU.

2. Teopus cTpoeHHs OpraHnuecKux coequuenuii A.M. Byrineposa.

JemoncTpamnu. KoJeKIuu OpraHMyecKnx BEIIECTB (B TOM YHCIE JIEKAPCTBEHHBIX
[penapaToB, KpacuTenel), MaTepHajoB (IPUPOAHBIX M CHHTCTHYECKUX KaydyKOB,
IUIACTMACC Y BOJIOKOH) M M3eNHil U3 HUX (HUTH, TKAHH, OTACTIOYHBIC MAaTCPUAJIBI).
Mogenu monekyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTtep:kHeBbie i 00bEMHBIE.
Mopenu OTTIKUBAaHUS! THOPUAHBIX OPOUTANEH C TOMOLIBIO BO3IYLIHBIX IIAPOB.
B3auMopeiicTBue HaTpusi ¢ 3TAHOJOM M OTCYTCTBHE B3aMMOJCHCTBHS C JUITHUIIOBBIM
adupom.

OmnbITl, TOATBEPXKIAIONIME HaIMuUe (YHKUHMOHANBHBIX TIPYINI Yy COeAMHEHHIt
Pa3IMYHBIX KIIACCOB.

JlabopaTopHble onbIThl. I3roToBneHue Mopeneld MOJEKya — MpeicTaBuUTeNneit
Pa3IMYHBIX KJIACCOB OPraHUUECKHX COSTMHEHHH.

CamocTosiTeJibHasi padoTa 00y4aromuxcs:
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1.Pemenne 3amad Ha HaxOXJICHHE MOJIEKYISIPHOW (OPMYIBI TO MaccOBOW Jioiie
BEIIIECTBA.

2. Pabora ¢ yueOHOH 1 JOTOIHUTENBHOI uTepaTypoii u HTepHeT-pecypcamu

3. [MoaroToBka pedepaToB Ha TEMBbI:

- BrorexHosorus u reHHas umkeHepus — rexHooruu XX Beka.

- HanoTexHonorusi Kak NpHOPUTETHOE HAIIPABJICHUE Pa3BUTHSI HAYKH U MPOU3BOJICTBA B
Poccuiickoii denepanun.

- Kparkue cBeeHus 110 HCTOPUH BO3HUKHOBEHHS M Pa3BUTHSI OPraHUYECKON XUMHUHU.

- Xusub u gesrensHocts A.M. Byrneposa.

- BuTtanusm u ero kpax.

- Ponb OTe4eCTBEHHBIX YYEHBIX B CTAHOBJICHHMM M PAa3BUTHU MHUPOBOI OpraHHYecKoit
XUMHMH.

- CoBpeMeHHBIE MPEACTABICHUSI O TECOPHH XMMHYECKOTO CTPOCHHSI.

Tema 2.2.
[IpenensHbIe
YTIIEBOIOPOIBI
AJKaHBIL

Conep:kaHue y4eGHOro MaTepHaJa:

1.T'OMONIOTMYECKHIA PSi/] ATKAHOB.

2.XUMHUYecKHe CBOMCTBA, IPUMEHEHNE U CIIOCOObI OMYUSHHUS aIKaHOB
3.1luki0aIKaHbL.

JemoncTpanmmu. Mojenn  MOJIEKYT MeTaHa, JApPYTUX  AIKaHOB,  Pa3INYHBIX
KoHpopManuii 1MKIOrekcaHa. PacrtBopenue mnapadpuHa B OEH3MHE M HCIApEHUE
pactBopurens u3 cmecd. [lmaBnenue mnapaduHa M €ro OTHOLIGHME K BOJAE
(pacTBOpPMMOCTh, IUIOTHOCTh, CMavnBaHue). Pasnenenne cmecn OCH3WH-BOOAa C
[IOMOIIBIO  [IEUTENBHOM BOPOHKH. [OpeHHe MeTaHa, NpOMaH-OyTaHOBOH CMecH,
napaduHa B YCIOBHSX M30BITKa W HEJOCTaTKa KUCIOpoJa. B3phiB cmecn MmeTaHa c
BO3IYXOM H XJIOpPOM. BocCCTaHOBICHHE OKCHIOB TSDKENIBIX METAIOB MapaduHOM.
OTHOIIEHUE LIMKJIOTeKCaHa K OPOMHOMN BOJIE U PacTBOPY N€pMaHraHaTa Kajusl.
JlabopaTopHble onbITHI. M3roToBiaeHne Mojieseii MoKy aJlkaHOB U IaJoreHalIKaHOB.
UsroTosnenne napaduHUPOBAHHOMN OymMary, UCIBITAHUE €€ CBOMCTB: OTHOIICHUE K BOJIE
u xxupam. OOHapy)XeHHE BOJIbI, Ca)XH, YIIIEKUCIOTO ra3a B MPOAYKTaX FOPEHHUS CBEUH.
O3HaKOMJICHHE CO CBOMCTBaMM TBEpAbIX NapaduHOB. IUIABICHHE, PAaCTBOPUMOCTH B
BOJIEC W OpPraHWYEeCKHX pPACTBOPHUTENAX, XHUMHYCCKas HHEPTHOCTH (OTCYTCTBHE
B3auUMoOJIeHicTBHS ¢ OPOMHOH BOJIOH, pacTBOpaMM IepMaHraHara Kajus, T'MApOKcHia
HATpPHsI U CePHON KHCIIOTHI).

IpakTuyeckasi pagora Ne7:
BBINONTHUTS XUMUYECKUH IKCIIEPUMEHT.

2-3
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1.06HapyxeHue yriepoja 1 BOZOPOJA B OPraHM4eckoM coeinHeHnu. OOHapyxeHue
ranoreHoB (nmpo6a beitnpireiina).

2. PemaTp 3agauM Ha HaXOXKJICHHE MOJICKYISPHOW (opMynabl MO MaccoBoil moie
BEIECTBA.

CamocTosiTeJibHasi padoTa 00y4aromuXxcs:

1. Pemrenue 3aa4 Ha HAXOXKJEHUE MOJICKYJISIPHOM (JOPMyYJIbI IO CrOPEBIINM BEIIECTBA.
2. Pemenue 3amay Ha HaxoXICHHE MOJICKYSIPHOH (oOpMyNbl MO MaccoBOW joiie
BEIECTBA.

3. Pabora ¢ y4eOHO# U cripaBoYHOM JIMTEpaTypoil u MHTepHeT-pecypcaMmu

Tema 2.3.
DTWICHOBBIE U
JIHEHOBBIE
YIJIEBOAOPOIBI

CopepikaHue y4eGHOTo MaTepuaJa:

1.T'OMONIOTUYECKHHA PsiJ] aTKEHOB.

2.IlpumeHeHHe 1 CIIOCOOBI TTOTyICHHS AIKEHOB

3.ANKaUEHBL.

JemoncTpauuu. Mojenu MOJICKYJA CTPYKTYPHBIX W IPOCTPAHCTBEHHBIX HM30MEpOB
ankeHoB U ankaaueHoB. Komreknus «Kaydyk n pesnHa».

Jenonumepusanus kaydyka. CryieHde MIICYHOIO COKa KaydyKOHOCOB (MoJiouas,
0JIyBaHYHUKOB, (HHKYCa).

JlaGopaTtopHble onbIThl. OOHapyXEHHE HENPEACIBHBIX COCAWHEHHH B KEPOCHHE,
ckunmunape. O3HakomyieHHe ¢ oOpa3namMu TONMATHIEHa U IOJHUIIPOIHJICHA.
PacnozHaBanue 00pa3ioB aTKaHOB M AJIKCHOB.

IIpakTHueckas padora Ne8:

BhINoMHUTE XMMUUECKUI SKCIIEPUMEHT.

1. Tlony4enune STUIICHA AETUAPATALIMEH 3THIOBOTO CIIUPTA.

2. B3aumoseiicTBre 3THIIEHA C OPOMHO# BOIOM, PaCTBOPOM TIEPMAHTaHATA KAJTHSL.

3. CpaBHeHHE IUTAMEHH STHIEHA C TUTAMEHEM MPEIeTbHBIX YIIEBOIOPOIOB (MeTaHa,
npornan-0yTaHoBO# cMecH).

4. PemieHue 3aj1a4 Ha HaXOXICHUE MOJICKYJSIPHOH GopMyiisl o obwieit hopmyie.

5. Pabora ¢ 00yyaomuMy 1 KOHTPOJIHPYIOIMMHU MaTepHAJIaMH.

CamocTosiTeJbHast padoTa 00y4aroUIMXcs:

1. Penrenue 3a1a4 Ha HAX0XKJCHUE MOJIEKYJISIPHOI (hopMyIisl 1 1o o6mielt popmyie.

2. BEINIOJIHEHUE TECTOBBIX 3aJaHUIA.

3. Pabora ¢ y4eOHOU M cripaBOYHOMW JTepaTypoii U MHTepHEeT-pecypcamMmu, OArOTOBKA
KOHCIIEKTa
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Tema Conepskanue y4e0HOro MaTepHaa: 2
2.4.AueTuineHoBble 1. FoMoJIOTHYECKHH Pl ATKUHOB.
YIJIEBOAOPOBI 2. XuMuueckue CBOMCTBA U MPUMEHEHNE AJIKHHOB.
JemoncTpanun. Mojenu MOJEKyabl aleTWieHa W JApYrux aikuHoB. [lomydenue
aleTWwIeHa M3 KapOuaa KaubLus, O3HAKOMIICHHE € (DU3MYECKMMH M XMUMHYECKHMH
CBOMCTBaMH alleTHJICHA: PAaCTBOPHUMOCTh B BOJIE, TOPEHHUE, B3aUMOACIHCTBHE ¢ OPOMHOI
BOJIO#, pacTBOpOM IepManraHaTa Kanusi, cosimu Meau(l) u cepebpa.
IpakTuyeckast padora Ne9: 2-3
BBINONTHUTS XUMUYECKUH IKCIIEPUMEHT.
1. WzrotoBieHne Mosieneli MOJICKyYIl aJIKHHOB, UX H30MEPOB.
2. Pa6oTa ¢ 00y4aroIUMy U KOHTPOJIUPYIOIIUMHI MaTepHaTaMH.
3. Penrenue 3a1a4 Ha HAXOXKICHUE MOJIEKYISIPHOI (opMyItbl o obmieit Gpopmyre u
YPaBHEHHIO PeaKkuui.
CamocrosiTeJbHast padoTa 00y4arOUIMXCS 3
1. Pemenne 3aau Ha HAXOXICHHWE MOJICKYISIpHOI (opmynsl mo oOmeit gopmyne u
YPaBHEHUIO pEaKIHii.
2. Pabota c yueOHON M JONOJNHUTENBHOH IMTeparypoir U MHTepHeT-pecypcamu,
BBINIOJIHEHHE TECTOBBIX 33/IaHUH
Tema CopepikaHue y4eOHOro MaTepuaJa: 2
2.5.Apomatnyeckue 1.T'omonoruyeckuii psn apeHOB. XMMHYCCKHE CBOWCTBA apEHOB.
YIJIEBOAOPObI 2.IlpyMeHeHune 1 NoJIyYeHUe apeHoB.
Jemoncrpanuu.lllapocrepxHeBsle 1 00bEMHBIE MOJENINM MOJEKyl OeH30Jla M €ro
romosnoros. Pasnenenune cmecu O€H30J-BOJa C IOMOLIBIO JICTUTEIBHON BOPOHKH.
PactBopsitoras criocoGHOCT GeH30i71a (IKCTPAKIHsl OPraHUYeCKUX M HEOPraHMYECKUX
BEIIeCTB OCH30JIOM M3 BOAHOIO PacTBOpa ifoja, KpacHTelell; pacTBOpeHHE B OEH301Ie
BEILECTB, TPYJHOPACTBOPUMBIX B Boze (cepbl, GeH30iHOI Kuciotsr). ['operne Gensoa.
OtHomenue OeH3ona K OpOMHOI Boze, pacTBOpy mnepMmaHraHara kaius. [lomyueHue
HUTPOOEH30J1a.
OsHakomiieHHe ¢ (PU3UUECKUMHU CBOMCTBAMH apOMaTHUECKUX YITIEBOIOPOJIOB C
UCTIOJIb30BaHueM pacTBopuTelst «ConbBeHT». M3roToBneHNe U HCIOIb30BaHHE
npocTeiiniero npubopa Juist XxpoMarorpaduu.
IIpakTHueckas padora NelO: 2-3

BBINOMHUTH XUMUYECKUI SKCIIEPUMEHT.
1. Tonyuenne O6eH3071a AeKapOOKCHIMPOBAHHEM OCH30WHON KHCIIOTHI.
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2. TlomydeHue M paccioeHHe SMylbcHH OeH3osa ¢ Bogod. OTHOueHHs OeH3oma K
OpOMHOI BOJIC 1 PacTBOPY IEepMaHTraHaTa Kajusl.

3. Pemienue 3a1a4 Ha TEOPETUYECKHUIA U MTPAKTHUYCCKUI BBIXO/.

4. Pabora ¢ 00y4arouMMi 1 KOHTPOJIHPYIOLIMMHU MaTepUaIaMH.

5.0600111eHIE HA TEMY YTIIEBOIOPOJIBIL.

CamocTosiTeJibHasi padoTa 00y4aromuxcs:

1. Peurenue 3a1a4 Ha TEOPETUUECKUN M PAKTUYCCKHUI BBIXOI.

2. lMoaroToBka pedepara Ha TEMY:

- ApOMaTHYECKHE YIIICBOI0OPO/Ibl KaK ChIPbe JUIs IPOM3BOJCTBA ECTUIIU/IOB.

Tema 2.6.
[Ipuponusie
UCTOYHUKH
YIJIEBOZOPOJIOB.

CopepikaHue y4eGHOTo MaTepuaJa:

1. He¢rb. [Ipupoansii u nonyTHbIN HeTSHOH ra3. KamMeHHbI yros.
Hemoncrpanun. Komnexiwst «[IpupoHbie HCTOYHUKH YIII€BOAOPOA0B». CpaBHEHHE
MPOLIECCOB ropeHus He)Tu U npupoaHoro raza. O6pazoBaHue HETSIHOM IUICHKH HA
MOBEPXHOCTH BOJIbL. KaranuTuueckuit KpekuHT napaduna (Wi KepoCHHA).
JlaGopaTopHble onbIThI. OnpeiesieHne HATMYUS HEeTIPEEIbHBIX YIIIEBOJOPOIOB B
OeH3MHE U KepOCHHE. PacTBOPUMOCTD pa3InuHbIX HEPTENPOayKTOB (OCH3UH, KEPOCHH,
JIM3eIbHOE TOIUIMBO, Ba3eluH, napaduH) apyr B apyre.

CamocrosiTeJbHast padoTa 00y4arOUIMXCS

1. Pemenue 3anau.

2. TloxroroBka pedepaToB Ha TEMBI:

- DKOHOMMYECKHE AaCIeKThl MEXAYHAPOJHOTO COTPYAHMYECTBA IO HCHOJIB30BAHHUIO
YIIIEBOOPOJIHOTO CBIPBSL.

- Hcropust OTKpBITHS W pPa3pabOTKM Ta30BBIX U HE(PTSHBIX MECTOPOXKACHUH B
Poccwiickoit enepanun.

- YT11eBOI0pOIHOE TOIUIUBO, €0 BUIbI M Ha3HAYEHHUE.

-HepTp M ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aMMOBBITOJHOTO MEKIYHApPOIHOTO
COTPY/HHYECTBA.

Tema
2.7.T'uapoKCUIbHbIC
COEIUHCHMS.

Coaeprxanmue y4eOHOro MaTepuaa:

1. Crpoenue u kiraccudukanust cnupToB. CriocoOb! MOIyYESHHs CITUPTOB

2. MHOTOATOMHBIE CITHPTHI.

3. deHoII.

Jdemoncrpanmu. Mojenu Moiekyn cnuproB u (eHosoB. PacTBopuMocTh B BOJE
QJIKAHOJIOB,  OTWICHIVIMKONS,  riauuepuHa,  ¢enoma.  CpaBHEHHE  CKOPOCTH
B3aMMOJICHCTBUSL HATPHUS C 9STAHOJOM, IPOMAHOJIOM-2, 2-METHIMPOIAHOIOM-2,
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riaunepuHoM. [lomyuenue OpomdTaHa u3 dTaHoNa. BhiTecHenue ¢eHona u3 QeHossTa
HATpUsl YroibHOH kucinoToi. Peakums ¢enona c Qopmanbaerngom. KauecTBeHHBIE
peakiu Ha (eHosl. 3aBUCHMOCTH PacTBOPMMOCTU (peHONa B BOZE OT TEMIIEPATYPEHI.
B3aumoeiictBue (eHona ¢ pacTBOpoM mieio4d. Pacno3HaBaHue pacTBOpoB (eHOIsITa
HaTpus U KapOoHaTa Hatpust (6apOOTak BBIIBIXAEMOTO BO3/yXa WIIH ASHCTBUE CHIBHON
KHCIOTHI). Pacrio3HaBaHue BOAHBIX PACTBOPOB (peHOIIA U TIIMLEPHUHA.

JlabopaTopHble onbIThl. PexTudukauus cmecu sraHos—-Boga. OOHapy)XeHUE BOJIbI B
a3€0TPOIHOM CMECH BOJIbI U STHJIOBOT'O CIHPTA.

IpakTuyeckasi paora Nell:

BBINOIHATS XUMHYECKHI SKCIIEPHMECHT.

1. W3ydyeHue pacTBOPUMOCTH cHHPTOB B Boje. OKHCICHHE CIUPTOB Pa3IdYHOTO
CTPOCHUSI XPOMOBOI CMECHIO.

2. IMony4yenue auaTUIIOBOTO 3dHpa.

3. [ony4enue raunepaTa MeIu.

4. PewreHue 3a1a4 Ha U30BITOK U HEJOCTATOK.

5. Pabora ¢ 00y4aronumMu 1 KOHTPOJIHPYIOLUIMMH MaTEPUATAMH.

2-3

CaMocTosiTeTbHASE padoTa 00yYaIOIMMXCS

1. Pemenue 3a1a4 Ha M30BITOK M HEAOCTATOK.

2. Pabora c y4eOHOW ¥ MJOMONHWUTENBHOW suTeparypoii u WHTepHET-pecypcamu,
MOJIrOTOBKA KOHCIIEKTA

3. TloxroroBkapedepaToB Ha TEMBI:

- Meranoun: xeMo(huMs 1 XeMopoOust.

- DTaHOI: Benuyaiiiiee 6aro U CTparrHoe 3J0.

- AJIKOTOJIN3M M €ro NPo(UIAKTHKA.

- MHOroaToMHbI€ CIUPTHI U MOSI Oyayliast IpoQecCuoHaNbHas JesTeNbHOCTb.

Tema 2.8.
Anbaeruasl u
KETOHBI.

CopepikaHue y4eOHOIo MaTepuaJa:

1.T'oMouioruueckue psijibl, XAMU4ECKUE CBOMCTBA.

2.IIpuMeHeHHe aIbIeTHIOB ¥ KETOHOB.

Jemoncrpauun.IllapocrepxHeBsle M 0ObEMHbIE MOJETHM MOIEKYNI AalbJICTHAOB H
keToHOB. IlomyueHne ykCycHOro aabJeruaa OKHUCIEHMEM 3TaHOJa XPOMOBOH CMECHIO.
KauecTBeHHBIE peakliiy Ha albJErUAHYIO IPYIILY.

JlabopaTopHble onbIThl. OKuCIEHME 3TaHONA B J3TaHalAb pPACKaJEHHOW MeqHON
npososiokoi. Ilosmydenne denonopopmanbaerunHoro mnonumepa. PacrnosnaBanne
pacTBOpa aleToHa u GopMaIuHa.
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IIpakTHueckas padora Nel2:

1. W3ydeHne BOCCTAHOBUTENIBHBIX CBOWCTB abJETHIOB. pPEAKIHs «CepeOpsSHOTOo
3epkana», BoccranoBieHue ruapokcuaa meau(ll). Bzaumoneiictere dopmaibiernaa ¢
THAPOCYABGHUTOM HATPHS.

2. Pemrenne 3a1a4 Ha IPUMECH.

3. Pabora ¢ 00yyaOmuMH 1 KOHTPOJIHPYIOIIMMHU MaTepHAIAMH.

2-3

CamocTosiTeJbHasi padoTa 00y4aloImuUXcs: 3
1. Peurenue 3a1a4 Ha IPHUMECH.
2. TecTbl ANbIETUIBL.
3. [loaroroBka pedepara Ha TeMy:
- ®@opMmanblerua Kak OCHOBA MOJY4YCHHs BELIECTB W MAaTEPUAIOB [UIsl Moeit
npodeccHOHaTBHON NEATEIbHOCTH.
4. TToAroToBKA M 3aIMTa MyJIbTUMEUHHBIX IPE3CHTALIUI.
Tema 2.9. Copep:kaHue y4eGHOIro MaTepuaJa: 2
KapboHoBsie 1. TomoJoru4eckuii psA M XUMHYECKHE CBOMCTBAa TpPEACNbHBIX OIHOOCHOBHBIX
KHCIIOTBI U UX KapOOHOBBIX KHCJIOT.
MIPOM3BOIHBIE. 2. I[pumeHeHue U CBOWCTBA KapOOHOBBIX KHCIOT
3. [IpocTsie adupbl
4. Cnoxubie 3QUpHI.
JemoncTpanmu. 3HAKOMCTBO C (PU3MYECKMMHU CBOWCTBAMH BRXKHEHIINX KapOOHOBBIX
KUCIOT. Bo3ronka 6eH301HOM KUCIOTHI. OTHOIICHHE Pa3INYHbIX KapOOHOBBIX KUCIOT K
Boze. CpaBHenue pH BOXHBIX pacTBOPOB YKCYCHOM M COJISTHOWM KHCIOTHI OJMHAKOBOM
MoJisipHOCTH. TToJIydeHHe TPHATHO MAaxXHYIIEro CcioxHoro s¢upa. OTHOIICHHE
CIIUBOYHOTO, MOCOJHEYHOr0, MAIIMHHOTO Macel M MaprapuHa K OpOMHOW Boje U
pacTBOpY NepMaHraHarta Kaus.
JlaGopaTopHble onbIThI. B3anMoaeicTBIE pacTBOpa YKCYCHON KUCIIOTHI C MarHueM,
OKCHIIOM IMHKa, Tuapokcunom keresa (111), pactBopom kapOoHaTa Kanus U cTeapara
kanust. O3HaKOMIIEHHE ¢ 00pa3LuaMu CIOXKHBIX 3(GHpoB. OTHOLICHHE CIOXKHBIX I(PUPOB K
BOJIC M OPraHMYECKHUM BEIIeCTBaM. «BhIBeJ€HHE» HKUPHOTO IISITHA C TIOMOIIBIO
CIIOXKHOTO dupa. PacCTBOPUMOCTH HKUPOB B BOJIE M OPIraHHMIECKHUX PACTBOPHTEIISX.
CpaBHEHHE MOIOIIMX CBOUCTB X03s#icTBeHHOTr0 Mbu1a 1 CMC B jKecTKoil Bozie.
IMpakTHyeckas padora Nel3: 2-3

1. Tlony4yeHue n30aMHIIOBOTO 3UpPa YKCYCHOH KHCIIOTHI.
2. CpaBHEHHE CTENCHH HEHACBIIIEHHOCTH TBEPHAOr0 M JKHJKOTrO >KHpoB. OMblieHHE
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XKUpa.

3. TlosmydeHue MblIa M H3y4CHHE €ro CBOWCTB. NIEHOOOPA30BAHME, PEAKLIUHM HOHHOTO
oOMeHa, TMAPOINU3, BhIJCIEHHE CBOOOIHBIX XKUPHBIX KUCIIOT.

4. O606ueHne Ha TeMy: «CUpThI, albeTH Ibl, KUCIOThI»

CamocTosiTeJibHasi padoTa 00y4aromuXxcs:

1. PerueHue 3aa4 Ha MPHMECH

2. Pabora ¢ y4eOHOU M cripaBOYHOW JHTepaTypoit 1 VHTepHeT-pecypcamu, MOAr0TOBKa
KOHCIIEKTa

3. [loaroToBka pedepaToB Ha TEMBIL:

-MypaBbHHas! KHCIIOTa B IPUPOJIE, HAYKE U IPOU3BOJICTBE.

- Uctopms ykcyca.

- Crno>xHbIe 3(GUPHI U UX 3HAYCHHE B IPHPOJE, OBITY U MPOU3BOJICTBE.

- JKupbl KaK MPOAYKT MUTAHUS U XUMHYECKOE ChIpbe.

- 3aMeHa )KUPOB B TEXHUKE HENHUILEBBIM CHIPHEM.

- HexBaTka mpo/ioBOJBCTBHUS Kak IJoOanbHas mpoOiiemMa ueaoBedecTBa M IYTH ee
peuieHusI.

- Mbuna: pomuioe, Hactosee, Oyayee.

- CpencTBa T'HTHEHB! HA OCHOBE KHCIOPOJICOIEPKAIINX OPTraHUICCKHX COEIMHEHHI.

Tema 2.10.
I'eneTnueckas cBS3b.

Coaeprxanue y4e0HOro MaTepuaJa:

1. Knaccudukaiust peakiiii B OpraHHuecKoi XuMuu.

2. Kimaccuukanys peakiuii Mo U3MEHEHHIO B CTPYKTYpe cybcrpara (mprcoequHeHune,
OTIIEIUICHHE, 3aMeleHne, W30MEpH3alus) U TUIy peareHra (pajfKaibHEIE,
HYKJICODUIIbHBIE, JJICKTPODHIbHBIC).

IpakTuyeckasi paora Neld:
1. TeHernyeckas CBA3b MEX/y OPraHHYSCKUMH BEIECTBAMH.
2. PelieHne 1enovek XMMUYECKUX MPeBpalieHH.

CaMocTosiTeTbHAsA padoTa 00y YAIOIMXCS

1. Pabora ¢ y4eOHoit u cripaBo4HO# uTeparypoii 1 UHTepHeT-pecypcamu
2. PemieHne nenovek XMMUYECKUX MPEBpPaICHH.

3. TToaroToBKa ¥ 3alUTa MYJIbTHMEIMHHBIX IPE3CHTAIHH.

Tema 2.11.
VriieBoabl.

Copep:kanue y4eGHOT0 MaTepuaJa:

1.ITonsTHe 006 yrieBogax. MoHocaxapH/Ibl.

2. lucaxapunsl. [lonucaxapuip.

JemoncTpamun. O6pa3is! yrieBoI0B U u3sienuii u3 Hux. [losrydeHne caxapaTa KaJIbLyis
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U BBIAEJICHHE Caxapo3bl M3 PacTBOpa caxapara Kajblys. B3auMonelcTBHE INIIOKO3BI C
(dyKcHHCEepHUCTOH KcnoTol. OTHOIICHNE pacTBOPOB caxapo3bl 1 ManbTo3sl kK CU(OH);
npu HarpeBanuu. O3HaKOMJICHHE C PU3NUECKMMH CBOMCTBAMH Kpaxmaja M LEeJUIIOI03bI.
HaOyxanue nemtono3sl M Kpaxmana B Boze. [lodydeHue TpuHMTpaTa LEIUIIONO3BL.
Komnexuus BOJIOKOH.

JlaGopaTopuble onbiThl. O3HaKOMJICHHE C (PU3MYECKUMHU CBOWCTBAMH TJIFOKO3BI
(anteunas ynmakoBka, Tabuerky). KHCIOTHBIA THAPONH3 caxapo3bl. 3HAKOMCTBO C
obOpasnamu monucaxapunoB. OOHapyXeHHE Kpaxmajga C ITOMOIIbI0 KadeCTBEHHOM
peakiuu B Mezie, xjiede, Horypre, MaprapuHe, MakapoHHbBIX H3JICNHUSIX, KpYIax.

IIpakTuyeckasi padora Ne 15:

1. B3aumozeiictBre rioko3s! ¢ ruapokcuioM memu (11) npu pasinysbIx TeMeparypax.
Peakiust «cepeOpsiHOTO 3epkana» IiIroKo3bl. JlelicTBHE aMMHAayHOrO pacTBOpa OKCHIA
cepebpa Ha caxapo3y. OOHapyxeHHe JaKTo3bl B MoJioke. JleficTBue Ho/a Ha Kpaxmai.

2. Pemienue 3aqa4 Ha mpuMecu

3. Pabora ¢ 00y4aroummMu 1 KOHTPOJIHPYIOUIMMH MaTEPUATIAMH.

CaMocTosiTe/IbHAsA Pad0Ta 00yYaAIOIIMXCS

1. Peurenue 3a1a4 Ha IPHUMECH.

2. PaGota c yueOHOW U cmpaBouHOW JuTepatypoil u VHTepHeT-pecypcamu.
BbrlInoHeHHE TECTOBBIX 3aJaHUN IO TEME«K Y TIICBOIBI.

3. [loaroToBka u 3anUTa MyJIbTUMEIUHHBIX MPE3CHTALIUI.

Tema 2.12.
AMMHEI,
aMUHOKHCJIOTHI,
OenKu.

Copep:kanue y4eGHOT0 MaTepuaJa:

1. Knaccudukanus 1 ©30MepHsi aMHHOB. X MIMUYECKHE CBOIICTBA aMHHOB.

2.IlpumMeHeHre 1 T0Ty4IeHUE AMHHOB.

3. AMHHOKHCIIOTEL.

4. benkwu.

JemoncTpammnn. duznyeckue CBOWCTBa METH/IAMUHA. arperaTHoe COCTOSHHE, LBET,
3amax, OTHOILIEHHe K Boje. ['openme MeTunamuHa. B3anMmoneicTBue aHuIMHA U
METUJIaMUHaA C BO}IOﬁ u KUCJIOTAMH. OKpaLLII/IBaHl/Ie TKaHeﬁ AHUJIMHOBBIMU
kpacuteasiMu. OOHapyxeHne (GYHKIMOHATIBHBIX TPYII B MOJEKyJaX aMHHOKHCIIOT.
Hefitpanu3anus menoun aMUHOKHACIOTON. HelTpammzamusi KUCIOTHI aMUHOKHCIOTOM.
PactBopenue n ocaxeHne OSIIKOB.

JlaGopaTopHble ONbITHI. V3roToBICHNME IAPOCTEPNKHEBBIX M OOBEMHBIX MOJeEeH
W30MEpHBIX aMUHOB. PacTBopeHue OeikoB B Boae M ux Koarymsuus. OOHapykeHue
OeJIKa B KypHHOM SIHIIE ¥ MOJIOKE.

12
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IIpakTHueckas padora Nel6:

1. OGpasoBanue coiell aHuiaMHa. BbpomupoBanme anmnuua. OOpaszoBaHue couneit
ruiuHa. [lonydenne meanoi conu rnuuuHa. JleHarypanus Oenka. L[BeTHble peakiun
0eNKoB.

2. Pabora ¢ 00y4aronmMu 1 KOHTPOIHPYIONIMMH MaTePUAIAMH.

2-3

CamocTosiTeJibHasi padoTa 00y4aromuxcs:

1. Pemenue 3a1a4 Ha U30BITOK U HEJOCTATOK

2. Pabora ¢ Tectamu.

3. [loaroToBka pedepaToB Ha TEMBIL:

- AMMHaK ¥ aMHHBI — OECKHCIIOPOTHbIE OCHOBAHHUS.

- AHWJIMHOBBIC KPACHTEIIH: HCTOPHSI, IPOU3BOJICTBO, [IEPCIICKTHBA.
- AMHUHOKHCIIOTHI — aM()OTEPHbIE OPraHUYCCKHE COCUHCHUSL.

- AMHUHOKHCJIOTBI — KKUPIIHYUKH» OSITKOBBIX MOJIEKYJI.

- CHHTeTHYEeCKHE BOJIOKHA HA aMUHOKHUCIIOTHOH OCHOBE.

- «)Ku3Hb 3TO cOCO0O CYyIIECTBOBaHUS OSIKOBBIX TEI. ..»

- CTpyKTYypbI O€JKa 1 ero IeCTPYKTypUPOBaHHUE.

- buonoruyeckue yHkiun OenKos.

- BenkoBast 0cHOBa MIMMYyHHTETA.

- CIIU u ero npodunakTHka.

- Jedunut Genxa B MUILEBBIX MPOAYKTAX M €ro MPEOJOJICHHE B paMKax III00albHON
MPOJJOBOJILCTBEHHOM MPOrPaMMBl.

- XuMust M OUOJIOTHSI HyKJICHHOBBIX KHCIIOT.

Tema
2.13.A30TcoaepKaliu
€ FeTepOIUKINYECKHE
COEIMHEHUSL.
Hyxnennoseie
KHUCJIOTBL.

Copep:kaHue y4e0HOT0 MaTepHuaJa:

1. HyxsieMHOBBIC KUCIIOTHI.

HdemoncTpanun. Mogenn MONEKyl BaXHEHIIMX TreTepouukioB. Kosumekuus
TeTePOLUKINYECKIX coenquHeHni. JlelicTBue pacTBOpa NHPUAMHA HA WHAMKATOP.
BzaumopeiictBue nupuavHa C consHOM kucnoroi. Moxens Monekynsl  JIHK,
JIEMOHCTpallMsl NPHHIMIA KOMIUIEMEHTAPHOCTH a30THCTBIX OCHOBaHMH. OOpasibl
IPOJYKTOB IHMTaHUS M3 TPAHCIeHHBIX (OPM pPACTEHHH M JKMBOTHBIX. JlekapcTBa U
Ipernaparsl, U3rOTOBJICHHbIE METOIaMU I'eéHHON HHXKEHEPUU U OMOTEXHOIOTHH.
JlaGopaTopHble onbIThbl. V3rotoBineHne OOBEMHBIX W MIAPOCTEPKHEBBIX MOJEIeH
A30TUCTBIX F€TEPOLIUKIIOB.

CamocTosiTeJibHasi padoTa 00y4aroImuUXCs:
1. Pemrenue 3a1a4 Ha U30bITOK M HEAOCTATOK.
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2. Pabota ¢ yueOHO U IOMONHUTEIBHOM IuTepaTypoil u HTepHeT-pecypcamMu
3. TloxroroBka pedepara Ha TEMY:
- XuMust ¥ OUOJIOTHSI HyKJICHHOBBIX KHCIIOT.

Tema 2.14. Copep:kaHue y4eGHOro MaTepuaJa: 10 2
bronorngeckn 1.®depmentsl. Buramunsl. 'opMoHBL.
AKTHBHbIC 2.JlekapcTBa.
COEIMHEHHUSL. Hemoncrpammnu. CpaBHeHre ckopoctu pasznoxenust HoO; mon aeiicteuem ¢epmeHTa

KaTanasbl U Heopranundeckux karanusaropos: Kl, FeCl;, MnO,. O0pasibl BUTAMHHHBIX

npenaparos. [lonuBuramunsl. Mmmoctpauuu ¢oTorpaduil KUBOTHBIX C Pa3iInuHBIMU

¢dhopmamu aBuTaMHHO30B. [lakaT ¢ n300paXkeHHEM CTPYKTYPHBIX (opMy:T 3cTpaanoa,

TECTOCTEpOHA, aJpeHalMHa. BsamMopeiicTBue ajapeHannua ¢ pacrBopom FeCls.

BenkoBas mprpo/a HHCYIMHA (IIBETHAS peakis Ha Genku). [liakarsl Win KOJOTpaMMBI

¢ ¢opMmyramMu aMuaa Cyab(paHHIOBOW KHCIOTHI, JUTHIPO(OIHEBBIH U JOXHON

IUrUApO(GOINEBON  KUCIOT, OCH3WINCHUIMUINHEA, TETPAlMKINHA, HedoTaKkcuMma,

acIpHHa.

JlaGopaTopHble onbITHI. VcnibiTaHHe paCTBOPHUMOCTH aIpeHAINHA B BOJE U COJISTHOM

kucioTe. OOHapy)KeHHe aclipHHa B TOTOBOM JISKAPCTBEHHON (opMe.

CamocTosiTeJibHasi padoTa 00y4aroImuUXcs: 4 3

1. lloaroroBka pedepaToB Ha TEMBI:

- Brorexnosorus u reHHas umkeHepus — rexHoioruu XX Beka.

-HaHOTeXHOJIOTHS KaK IPUOPHUTETHOE HAIIPABJICHHE PAa3BUTHS HAYKH M IPOU3BOJCTBA B

Poccwuiickoii denepanun.
Tema 2.15. Copep:kaHue y4eGHOIro MaTepuaJa: 2 2
O06obueHne 1.0060011eHre 3HAHUIA TI0 OPraHHYECKOH XUMHUH.
OpraHM4YecKoi IIpakTHyeckas padora Nel7: 2 2-3
XUMHH. [TyremecTBHe B CTpaHy yriieBOAOPOAOB

Crannuu.

- HOMEHKJIaTypHast
- M30MepHasi,

- 3JIEKTPOHHAs,

- IPUMCHEHMU,

- TOJTy4eHHS,

- XHMHYECKas,

- TeHETHYECKas,
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- pacyeTHasl.

CamocTosiTeJibHasi padoTa 00y4aIOIMUXCH
1. PaboTa ¢ yueOHOI 1 AOTIOTHUTETBHON TUTEpaTypoit u MHTepHeT-pecypcamu
2. Pemrenne 3a1a4 Ha IPUMECH M OCYIIECTBICHHE XUMHYECKUX MTPEBPAILCHHH.

HrTorosoe 3ansiTue.

JudpepenuupoBan
HBbIi 3a4eT

Copep:kaHue y4eGHOT0 MaTepuaJa:
KonTpois nmpoiigeHHoro MaTepuana.

XapaKTEePUCTHKU YPOBHS OCBOCHHs yUeOHOr0 MaTepHuaja UCIOJb3YIOTCS CIIeLyIole 0003HaueHNUS:
1. — o3HaKOMHTENbHEIH (Y3HaBaHHUE paHee H3yYCHHBIX 0OBEKTOB, CBOWCTB);
2. — penpOAYKTUBHBIH (BBIMOJIHEHHE ASSITEIBHOCTH IO 00pasily, HHCTPYKIHH WITH O] PyKOBOACTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE M CAMOCTOSITENBHOE BBIIIOJIHEHNE ACSITEIBHOCTH, PELUICHHE IPOOICMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIM3ALIMU PABOYEN TPOT'PAMMBI YUYEBHOM

3.1. TpeGoBaHusi K MUHUMAJbLHOMY MATEPHAJIbHO-TEXHMYECKOMY O0ecreyeHHIo

JAUCHUITINHbI

HanMenoBanue yueOHbIX | OCHAIIEHHOCTh YYeOHBIX [lepeuyenn
KaOMHETOB, KaOMHETOB, J1aOOPaTOPHH, JINLIEH3UOHHOT'O
nabopaTopuii, IIOJINTOHOB IPOTrPaMMHOTO
MTOJIMTOHOB obecrieueHus
VYueOHbIit [Mxad nis xpaHeHuUs Consultant+

KaOMHET «XHMHH»
(JIEKIIMOHHBIE,
MIPAKTUICCKUE U
71a00paTOPHBIC 3aHITHS)

KOMIUIEKTa y4yeOHO-
HaIJIIHBIX ITOCOOUI,
pa3IaToyHOTO MaTepuana,
[Ipubopos,

PEaKTHBOB,

XUMHUYECKOU MOCYAbI
AynuropHas JOCKa.
Cron ang npenojaBaTens.
Cryn nys mpemogaBaTes.
CToubl 11 CTY/ICHTOB.
Ctynbst 1715 CTYJIEHTOB.
[Mkad ¢ mmakaTamMu U ¢
HaTJISTHBIM TIOCOOHEM,
IpUOOPBI M HAOOPHI IS
MOCTAaHOBKH
JEMOHCTPAIMOHHOTO U
YUEHUYECKOTO
JKCIEPUMEHTA
HEOOXOIUMOTr0 JJIs
U3YYCHHSI TUCIUTTUHEI U
OBJIAJICHUS

npodecCuoHaTbHBIMU
3HAHUSIMH U
KOMIIETEHIIUSIMH.
VyeOHbIN KaOUHET Cnenuanu3upoBaHHas
Jaboparopus MeOenb, TEXHUYCCKHE
«KoMnproTepHbIn cpeacTBa 00ydeHus
KJIacC» (mepcoHalIbHBIC
(TIpakTUYECKUE 3aHITHUS KOMITBIOTEPHI) C
C UCIOJIb30BAaHHEM BO3MOKHOCTBIO

HIEPCOHABHBIX
KOMITBIOTEPOB).

IOAKIIIOUEHUS K
TEJIEKOMMYHHUKALIMOHHON
cetu «MHTEpHET» N
JNOCTYIIY K DJIEKTPOHHO-

OHepaL[I/IOHHaSI CUCTCMa
MSWindows 7 Pro,
OnepannonHas cucrema
MSWindows XPSP3.
MSOffice.

Kaspersky Endpoint
Security.

1C,

Google Chrome,
OpenOffice,

LibreOffice
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| 6ubnmoreunoit cucreme | |

[Ipy w3ydeHun y4eOHOW MAUCHUIUIMHBI «XUMHSI» B LEISIX peanu3aluu
KOMIIETEHTHOTO TOJXOJa MCIOJIb30BAHBl AKTUBHBIE W MHTEPAKTUBHBIE (POPMBI
oOydYeHHUs: JEeKIUs — KOHPEPEHIHsI, JISKIUS — Mpo0iemMa, peleHne CUTYaIlmOHHBIX
3a/1a4, rPyIIOBbIE JUCKYCCUHM U UHBbIE TPEHUHTH

3.2. NudopmanmnonHoe odecneuyeHue o0yyeHus
Ilepeuens pexkomMeHayeMbIX Yy4eOHbIX wu3ganuid, VHTepHeT-pecypcoB,
JAOIOJTHUTEIbHOM JIUTEPATYPbI

OcHoBHas1 iUTEpPaTYypa
1. Xumus. 10 knacc. ba3oBblil ypoBeHb : yueOHUK i 00111€00pa30BaTeIbHbIX
yupexnaenuit / O. C. Tabpuensn. - MockBa : Jlpoda : MockoBckue
yueOnuku, 2009. - 191, [1] c. mB. wi., moptp.; 22 cm.; ISBN 978-5-358-

07027-1

2. Jleonosa, I'. I'. Xumus : ydueOnoe mocodue / I'. I'. JleonoBa. — CaHKT-
[TeTepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-3977-5. — Texkcr :
atekTpoHHbIi // Jlanb : anekTpoHHO-OMONMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/207074 (mata oOpamenus: 20.10.2022). —
Pexxum nocryna: s aBTOpU3. MOJIb30BATENIEH.

JlonoJIHUTEIbHAS JINTEPaTypa

1. HoOpsuckas, 1. B. Aranutndeckas xumusi. KadyecTBEeHHBIH U KOJIMYECTBEHHBIN
ananus. [Ipaktuxym / U. B. JloOpsinckas. — 2-¢ u3f., crep. — Cankrt-IleTepOypr
:Jlanp, 2022. — 132 ¢. — ISBN 978-5-507-44880-7. — Tekcr : 31eKTpOHHbIH //
Jlanb : AIEKTPOHHO-OUOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/248951 (nara oOpamenus: 20.10.2022). — Pexum
JIOCTyTa: i1 aBTOPU3. MOJIb30BATEIICH.

2. Cymunckas, JI. B. buoopranuueckas xumus. 3ajadyud ¢ 3TajJOHAMU OTBETOB :
yuebHoe nocodue / JI. B. Cymmunckas, E. E. bpemenko. — Cankr-IlerepOypr :
Jlanp, 2020. — 156 ¢. — ISBN 978-5-8114-5611-6. — TekcT : 3y1eKTpOHHBIH //
Jlanb : ANEKTPOHHO-OUOIMOTEUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/146800 (mara oOpamenus: 20.10.2022). — Pexum
JIOCTyIa: U1 aBTOPU3. MOJIb30BATEIIEH.

IIpodeccuonanbHubie 0a3bl JAHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE CUCTEMbI H

HHTEPHET-PecypcChl

www. chem. msu. su (QnekTporHas 6UOIHOTEKA 10 XUMHH).
www. enauki. ru (natepHer-usganue s yuurtenei «EctecTBeHHbIC HAYKUY).
Www. hij. ru (xypHaia « XuMust ¥ )KA3HBY).

> wh e

www. chemistry-chemists. com (31ekTpoHHBIi KypHaT « XUMUKH U XUMUSI»).
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3.3.MeToauueckue yKazaHus J1Jisl 00yYaIOMIUXCS 0 OCBOEHUIO TUCITUIIMHBI
Memoouueckue ykazanus 0,151 n0020MOEKU K 1eKUUOHHBIM 3AHAMUAM

B xone - nmexuwmii mpemnojaBatenb M3JaraeT U pa3bsCHSAET OCHOBHBIE, Hambosee
CIIOKHBIE€ Ui TOHHMMAHHUS TEMBbl, a TaKXKE CBSI3aHHbIE C HEW TEOPETHUYECKUEe U
MPAKTUYECKUE TPOOIEMBbI, AT PEKOMEHIAIMK Ha CEMUHAPCKOE 3aHITHE M yKa3aHUs
Ha CaMOCTOSTEIbHYIO paloTy.

B xo/ie 1eKInOoHHBIX 3aHATUIA HEOOXOAUMO:

-BECTH KOHCIEKTHpPOBaHME ydyeOHOro marepuaia, oOpamaTh BHHMaHHUE Ha
KaTeropuu, GopMyJIMpPOBKH, PACKPBIBAIOUINE COJEP)KaHUE TEX WJIM MHBIX SBJICHUU U
IIPOLIECCOB, HAYYHBIE BBIBOJIBI U MMPAKTUUECKUE PEKOMEHAALUH, [TOJIOKUTEIbHBIA OIBIT
B OpaTOpPCKOM HCKyccTBe. JKelaTelbHO OCTaBUTHh B paOO4YMX KOHCIEKTax MOoJjsi, Ha
KOTOPBIX JENaTh IOMETKM W3 PEKOMEHJIOBAHHOW JIMTEPATYPHI, JOMOJIHSIOIINE
MaTepHuall IPOCIYIIaHHOM JIEKIIMH, a TaKXke MOJYEPKUBAIOIINE 0COOYI0 BaXKHOCTh TEX
WJI UHBIX TEOPETUYECKUX MTOJIOKECHU .

-3aJ1aBaTh  IIPENOAABATENI0 yTOUYHSAIOIIME BONPOCHI C ILENBIO  YSACHEHHUSA
TEOPETUUECKUX MOJOKEHNM, pa3pEIICHNS CIIOPHBIX CUTYaLIH.

-10pa0daThIBaTh CBOM KOHCIIEKT JIEKIMH, J€J1as B HEM COOTBETCTBYIOLIUE 3AIHCH
U3 JUTEpaTyphbl, PEKOMEHJIOBAHHOMN IperojaBarelieM W NPEeIyCMOTPEHHON y4deOHOI
MporpaMMor - B XOJ€ NOJATOTOBKH K CEMHUHapaM H3y4YUTb OCHOBHYIO JIUTEpaTypy,
O3HAKOMUTHCS C JIOTIONHUTENBHOW JIUTEPATypOil, HOBBIMU IYOJHUKAIUSIMUA B
MEPUOINYECKUX M3IaHUAX KypHalax, razerax u T.1. [Ipu 3ToM ydecTb peKOMEHIaluu
npenojaBaress U TpedoBaHusl yueOHOM MpOrpaMMBl.

-MIOJTOTOBUTh TE3UCHl JUIS BBICTYIUIEHMH IO BCEM YYEOHBIM BOIIPOCaM,
BBIHOCUMBIM Ha ceMHHap. ['0TOBSICh K AOKIany WU pedepaTUBHOMY COOOIIEHUIO,
oOpamarbcsi 3a METOAUYECKOM MMOMOIIBI0 K MPErnoAaBaTeNio, COCTAaBUTh IUIAH-
KOHCIIEKT CBOETO BBICTYIUICHUS, TPOAYyMaTh MIPUMEPHI C LEIbI0 0O0ecreueHnus TECHOU
CBSI3M U3y4YaeMOU TEOPUU C PEaJIbHOU JKU3HBIO.

-CBOEBPEMEHHOE M KayeCTBEHHOE BBIIIOJIHEHHE CaMOCTOSATEIbHOM pPadOThI
O0asupyercs Ha  COONIOJEHUM  HACTOAIIMX  PEKOMEHJAUUMH M HM3yYEHUH
PEKOMEHIOBAHHOM UTEPATYphl. CTYIEHT MOKET JOIOJHUTD CIIMCOK HCIIOJIb30BaHHOU
JUTEpPaTypbl COBPEMEHHBIMM HCTOYHUKAMH, HE NPEACTABICHHBIMH B CIIMCKE
PEKOMEHJOBAaHHOW JIMTEPATyphl, M B JaJbHEHUIIEM HCIIOIb30BAaTh COOCTBEHHBIE
MOJITOTOBJICHHBIE YIEOHbIE MAaTEPHAIIBI MPU MOATOTOBKE MPAKTUIECKUX PadoT.

Memoouueckue ykazanus 011 R0020MOBKU K NPAKMUYecKUM (CeMUHAPCKUM)
3AHAMUAM

HauunHasi moAroToBKy K CEMUHApPCKOMY 3aHSATHIO, HEOOXOAMMO, TMPEXKIE BCETO,
o0paTUTh BHUMAHUE HA KOHCHEKT JICKIUH, pa3/iesbl Y4eOHUKOB U Y4EOHBIX MOCOOHUIA,
KOTOpbIE CHOCOOCTBYIOT OOLIEMY MPEACTABICHUIO O MECTE€ M 3HAUYEHUU TEMbl B
U3y4aeMoOM Kypce. 3aTeM cleayeT mnopaboTarh C JONOJHUTEIBHOW JUTEpaTypoH,
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CHENaTh 3allMCU 110 PEKOMEHIOBAaHHBIM MCTOYHUKAM. [IoaroroBka K CEMHHApCKOMY
3aHSTHIO BKIIIOUAET 2 JTara:

- 1i1 oTan - opraHU3alMOHHBIN;

- 211 3Tam - 3aKperieHre 1 yriayoieHne TeopeTuieckux 3Hanuii. Ha mepBom stamne

CTYJIEHT TUTAHUPYET CBOIO CAMOCTOSITEIbHYIO PabOTy, KOTOpast BKIIOYAET:

- YSICHEHHE 3aJ]aHts], BBIIAHHOTO HA CAMOCTOSITENIbHYIO padoTy:

- 1oA00P PEKOMEHIOBAaHHOU JTUTEPaTypHI;

- COCTaBJICHUE MJIaHa PabOThl, B KOTOPOM OMPEAEISIOTCS OCHOBHBIC MYHKTHI

MPEACTOSIIEN MOATOTOBKH.

CocraBienue miaHa JUCHUIUIMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B padoTe.
BTopoil sTam BKIIOYAET HEMOCPEACTBEHHYIO IOJATOTOBKY CTYAEHTAa K 3aHATHIO.
HauunaTts Hago ¢ M3ydyeHHs] PEKOMEHAOBAHHOU JuTepaTyphl. Heo0XoauMo mMOMHUTS,
YTO Ha JIEKIMH OOBIYHO PAcCCMATPHUBAETCS HE BECh Marepual, a TOJbKO €ro 4acTb.
OcranbHas €€ 4yacTh BOCHOJHAETCA B MPOLIECCE CAMOCTOSATENbHON paboThl. B cBs3u ¢
3TUM paboTa ¢ peKOMEHI0BAHHOM JIUTEepaTypoil oOs3arenbHa. Ocoboe BHUMaHUE NPH
3TOM HEO0OXOJMMO OOpaTUTh HAa COJEPKAHUE OCHOBHBIX ITOJIOXKEHUH M BBIBOJOB,
OOBsICHEHHE SBJIEHMA M  (PAKTOB, YSICHEHUE IPAKTUYECKOIO  IPUIOKEHUS
paccMaTpUBaeMBbIX TEOPETUYECKUX BONPOCOB. B mpomecce 3710l pabOTHl CTyAEHT
JOJDKEH CTPEMMTBCS IOHATH Y 3aIIOMHUTH OCHOBHBIE IIOJIOKEHHUS PACCMATPUBAEMOTrO
MaTepuala, MpUMeEpbl, MOSICHSIONME €ro, a TaKkke pa3o0paTrhCs B HUIUTFOCTPATUBHOM
MaTepuaie. 3aKaHYUBaTh MOJTOTOBKY CIIEIyeT COCTaBJICHHWEM IUiaHa (KOHCIIEKTA) 10
u3ydyaeMoMy marepuaiay (Bompocy). ITO MO3BOJSIET COCTABUTh KOHIIECHTPUPOBAHHOE,
CXKaroe MPEACTaBICHUE II0 HM3y4aeMbIM BompocaMmM. B 1mponecce NOATrOTOBKM K
3aHATHSIM PEKOMEHAYETCS B3aMMHOE OOCYXJCHHE MaTepuaia, BO BpeMsi KOTOPOro
3aKpeIUIAIOTCS  3HaHUS, a Takke MpuoOpeTaeTcsl MpakTUKa B H3JI0KEHUU H
pa3bsACHEHUHU TOJIYYeHHBIX 3HaHUM, pa3BuBaeTcs peub. [Ipu HEOOXOIUMOCTH ClieyeT
oOpamiatbcsi 3a KOHCYJbTallMed K IMpenojaBarenito. ['OTOBSICh K KOHCYJIbTAlHH,
HE0OXO0JIMMO XOPOLIO MPOAYMATh BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHMUS.

B Hayane 3aHATHS CTYJEHTHI O] pyKOBOACTBOM IMpernoaaBaTens Oonee riy0oko
OCMBICIIMBAIOT TEOPETUYECKUE IIOJIOKEHHUSI 110 TEME 3aHATHs, pPACKPBIBAIOT U
OOBSACHSAIOT OCHOBHBIE ITOJIOKEHUS BBICTYILICHNUS.

3anucu HMMEKT MEpPBOCTENEHHOE 3HA4Y€HHE Il CaMOCTOSITENIbHOM paOoThI
oOyuvaromuxcsa. OHM IOMOrarOT TMOHATh IIOCTPOCHHE HW3Y4aeMOro MaTepuaia,
BBIJICIINTh OCHOBHBIE IIOJIOKEHMsSI W IIPOCIEAUTh HX JOTHKY. Benenue 3amucen
CIIOCOOCTBYET MPEBPAIICHUIO YTECHUS B aKTHUBHBIM Mpoliecc, MOOUIU3YET, HAPSIY CO
3pUTENbHON, U MOTOPHYIO namsiTh, ClielyeT NOMHUTh. Y CTYJEHTa, CUCTEMATHUYECKU
BEIyIEro 3alliCH, CO3/1a€TCA CBOM WMHIMBHUIYAIbHBIA (POH] MOJCOOHBIX MaTEpHUAIOB
U1 OBICTPOTO MOBTOPEHUS MPOYUTAHHOTO, JIsI MOOMJIM3AllMK HAKOTIEHHBIX 3HAHUM.
Oco0eHHO Ba)KHBI U TMOJIE3HBI 3aMMCH TOT/IA, KOT/Ia B HUX HaXOASAT OTPAXXEHUE MBICIIH,
BO3HUKIIIME MIPU CaMOCTOATENbHON pabore. BaxkHO pa3BUBaTh yMEHHE CONOCTABIIATH
VMCTOYHUKH, POAYMBIBATh U3YyYaE€MbII MaTepHaJL.

bonpuioe 3HaueHME MMEET COBEPIICHCTBOBAHME HABBIKOB KOHCIIEKTUPOBAHMS.
[IpenogaBarens MOXXET PEKOMEHJIOBAaTh CTYAEHTaM CIIEAYIOLIME OCHOBHbBIE (DOPMBI
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3amicu  iaH  (IpOCTOM W Pa3BEpHYTHINM), BBIMUCKH, TE3UCHI. Pe3yibTaThl
KOHCIIEKTUPOBAHUS MOTYT OBITh MPEJCTABICHBI B Pa3IMYHbIX (hOpMaX.

[Lran - 9TO0 cXemMa NPOYMUTAHHOTO MaTepwana, Kparkuid (WM TOoJIpOOHBIN)
[IEPEYCHb BOIPOCOB, OTPAXKAIOIIHUX CTPYKTYPY M MOCIENOBATEIBHOCTh MaTepHala.
[Tonpo6HO cocTaBICHHBIN TIJIaH BITOJTHE 3aMEHSET KOHCTICKT.

KoHcnekT - 3TO CHUCTEMaTH3MpPOBAHHOE, JIOTUYHOE U3JIOKEHUE MaTepuaia
MCTOYHMKA. PaznuyaroTcs 4eTblpe TUIIa KOHCTIEKTOB.

[1naH-KOHCIIEKT - 3TO pPa3BEPHYTHIM JAETANU3UPOBAHHBIA IUIaH, B KOTOPOM
JOCTaTOYHO TOJMPOOHBIC 3alUCH TPUBOJATCS MO TEM IyHKTaM IUIaHa, KOTOpbIC
HYXJAIOTCS B TIOSICHCHUU.

TexcTyanbHBIN KOHCIIEKT - 3TO BOCIIPOU3BEICHUE HANOOJIee BaXKHBIX TOJIOKEHUM
1 (aKTOB UCTOYHHUKA.

CBOOOIHBIN KOHCIIEKT - 3TO YETKO U KPATKO CHOPMYIUPOBaHHBIC (M3JI0KCHHBIC)
OCHOBHBIE TIOJIOKEHUSI B pe3yJbTare TIyOOKOTO OCMBICIMBaHUSI maTepuaia. B Hem
Mory! MpUCYTCTBOBAaTh BBINMCKH, IIUTAThl, TE3UCHI; YACTh MaTepHhalla MOXKET ObITh
MpeACTaBIeHA MIJIAHOM.

TeMaTnyeckuil KOHCIIEKT COCTABISETCS HA OCHOBE M3YUYCHMS psiia ICTOYHUKOB U
naet 0oJiee MITM MEHEE MCUYCPITBIBAIONINEN OTBET 0 KaKOW-TO cXxeMe (BOTIpOCY).

BBuay TpynoeMKOCTH MOATOTOBKM K CEMHHApy CIEIyeT MPOAYMATh aJrOpUTM
JNCUCTBUH, €III€ Pa3 BHUMATEIBHO MPOYUTATH 3AMKUCH JICKIIUNA U YK€ TOTOBBINM KOHCIIEKT
10 TEME CEMHMHApA, TIIATEIbHO IPOJIyMaTh CBOE€ YCTHOE BBICTYILJIEHUE.

Ha cemunape xaxaplii €ro y4aCTHUK JOJKEH OBITh TOTOBBIM K BBICTYIICHHUIO TIO
BCEM IIOCTABJIEHHBIM B IIJIAHE BOIPOCAM, MPOSIBIATh MAKCUMAJIBHYIO aKTUBHOCTb IIPU
WX pacCMOTPEHMHM BBICTyIUIEHHE MOHKHO CTPOUTHCS CBOOOJHO, YOEAUTETHHO U
aprymeHTHpoBaHo HeoO0xonumo ciaeauTh, YTOOBI BBICTYIUIGHHE HE CBOAWIOCH K
PENPOTyKTUBHOMY YPOBHIO (IIPOCTOMY BOCIPOM3BEACHUIO TEKCTa), HE JOMYyCKaTh W
MpoCTO€ uTeHHEe KoHcmekTa. HeoO0xoaumo, dYTOOB BBICTYHNAIOIMIMK  MPOSBIISIT
COOCTBEHHOE OTHOIIIEHHWE K TOMY, O 4Ye€M OH T'OBOPUT, BBICKA3bIBall CBOE JIMYHOE
MHEHHE, MMOHUMaHue, OOOCHOBBIBAT €r0 M MOT CHENaTh MPABWIbHBIE BBIBOJbLI W3
CKa3aHHOTO.

BoicTymienus Apyrux o0ydaromuxcsi He0OX0UMO BHUMATEIbHO U KPUTUUYECKHU
ClIylmaTh, T[OJMEYaThb OCOOEHHOE B CYXKICHHSIX OOydYarolluXcs, YJaBIUBAaTh
HegocTaTku U omuOku. [lpum 3TOM 00paTuTh BHUMaHUE HA TO, YTO €Ile HE ObLIO
CKa3aHO, WM TMOAJAEpKaTb M Pa3BUTh HHTEPECHYIO MBICIb, BBICKA3aHHYIO
BBICTYTMAIOIIUM CTyZeHTOM. M3yueHue cTyneHTamMu (PaKTHYECKOTO, MaTepHaia Io
TeMe MPAKTUYECKOTO 3aHATHS JOJDKHO OCYHIECTBISAThCSA 3abmaroBpeMeHHo. [lof
(bakTHUEeCKHM MaTepuajoM CIeAyeT NMOHUMATh CHEHHAIbHYIO JTUTEPATypy MO TeMe
3aHATHS, a TakXkKe M0 paccMarpuBaemMbiM mpobOiiemam. Oco0oe BHHMAaHHE CIIETYET
o0paTUTh Ha JUCKYCCUOHHBIC -TEOPETUUYECKHE BOMPOCHl B CHCTEME H3Yy4yaeMOro
BOIIPOCA: HW3YUYUTh PA3JIUYHBIC TOUKH 3PEHHUS BEAYIIUX YUYCHBIX, OO0OO03HAYUTH
MPOTUBOPEUUS] COBPEMEHHOTO 3aKOHOAATENbCTBA. JlJIsi cucTemMaTh3alud OCHOBHBIX
MOJIOKEHUU 110 TEME 3aHATHUSI PEKOMEHYETCSI COCTABICHUE KOHCIIEKTOB.

OOpaTuTh BHUMAHUE Ha!
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- COCTaBJICHUE CIUCKAa HOPMATHBHBIX IMPABOBBIX AKTOB M Y4EOHOW M Hay4yHOU
JUTEPATYPHI IO U3y4aEMOM TEME;

- U3y4YE€HHUE U aHAJIU3 BHIOPAHHBIX UCTOYHHUKOB,;

-U3yYCHHE W aHAIW3 M[pPaKkTUKH 00 JAaHHOW TEeMe, NPEACTABICHHON B
MH(OPMAIIOHHO-CIPABOYHBIX TPABOBBIX IEKTPOHHBIX CUCTEMAX H JIp.;

- BBIIIOJIHEHUE MPETyCMOTPEHHBIX TPOTPaMMOM 3aJaHUI B COOTBETCTBUU C

TEMATHUYECKUM IJIAHOM;

- BBIJICJICHHE HauOoJee CIOXKHBIX W MPOOJIEMHBIX BOIIPOCOB IO H3Yy4aeMoii
TEME,

MOJIYy4YEHUE Pa3bsICHEHMH W PEKOMEHJAlMi 10 JaHHBIM  BOMNpOcaM C
Mperno/IaBaTesIMu:

Ha UX €KECHEJCIbHBIX KOHCYJIbTALIUX;

- TIPOBEJCHUE CAMOKOHTPOJISI IYTEM OTBETOB HA BOMPOCHI TEKYILETO KOHTPOJIS
3HAHUU PEIICHUS MPEACTaBICHHBIX B YUeOHO-METOAMYECKUX MaTepraax.

Memoouueckue ykazanus no blnOJHEHUIO J1A0OPAMOPHLIX padom

[loaroToBky Kk J1abopaTopHON paboTe PEKOMEHAYETCS MPOBOAMUTH B CIEAYIONICH
MOCJIEI0BATEIbHOCTH .

- YICHUTH TEMY H IIJTb, TIPEICTOAIICH 1Ta00paTOPHOM paboTHI,

- I3yYUTh TEOPETUUYECKHH Marepual B COOTBETCTBUU C TEeMOW J1abopaTOpHOMU
paboThl (PEKOMEHIYETCs HCIIOJIb30BaTh PEKOMEHI0BAaHHYIO JIUTEPATYPY,

KOHCIICKT JICKIIUH, yaeOHoe mocooue (MpakTUKyM 0 J1abopaTopHbIM paboTam);

- O3HAaKOMUTHCS C OOOpYJOBAaHMEM U MaTepuajiaMH, HUCIOIb3YEeMbIMH Ha
nabopatopHoii paboTe (IpU HCIONB30BAHUU CICHUAIN3UPOBAHHOTO 000pYIOBAHHUS
HEOOXOAMMO U3YYHUTh HOPSIOK U MPABHIIA €r0 UCIIOIb30BAHMS).

Bompocskl, BeIHECEHHbIE AJi1 cOOECeOBaHMS MPHU 3aluTe JTadOpaTOpPHBIX pabOT
TUCHMIUINHBL, ipeacTasieHbl B DOC.

[Ipu BhIMOTHEHUH TaOOPATOPHOM PabOTHI CTYJEHTHI JOJKHBI CTPOro COOJIOIATH,
YCTAaHOBJICHHBIE TIPaBUJIa OXPaHbI TPY/IA.

[Tpu BeIONTHEHUU JTaOOPATOPHOU PAOOTHI CTYJEHTAM PEKOMEHTYETCS:

- YSICHUTb 1I€J1b, BBIIOJIHSIEMBIX 3aJJaHUN U CIIOCOOBI UX PEILICHHUS;

- 33/]aHU, YKa3aHHbIE B TaOOpaTOpHOIl pabOTE BHIMIOIHSITH B TOH

MOCJIEI0BATEILHOCTH, B KOTOPOW OHU yKa3aHbI B 1a00paTOPHOM MPAKTUKYME;

- IPY BHITIOJTHEHU U TIPAKTUYECKOTO 3aJ]aHUs U U3YUYEHUU TEOPETUIECKOTO

MaTepHalia uCIoJIb30BaTh TOMOIIIL PEToJaBaTes;

- ohopMUTBH OTYET MO JTab0opaTOpHOIl padoTe;

- OTBETUTH Ha KOHTPOJBbHBIE BOIIPOCHI.

[Ipu moAroToBKE K 3anIUTe JaO0paTOPHOM pabOThI CTYIEHTaM PEKOMEHIYETCS

- IOJITOTOBUTH OTYET 110 JJabopaTOpHOU padoTe;

- IOJITOTOBUTH OOOCHOBAHUE, C/ICJIAHHBIX BHIBOJIOB,

- 3aKpENUTh 3HaHUS TEOPETUYECKOr0 MaTepraa 1o Teme J1abopaTtopHoi padoThl

(pEKOMEHIYEeTCSI MCIIOJIB30BAaTh KOHTPOJIBHBIC BOIIPOCHI);

- 3HAaTh MOPSAIOK MMPOBEACHUS PacueTOB (IPOBOJIUMBIX UCCIICIOBAHMHA);
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- YMETBh MIOKa3aTh U MOSACHUTH NOPSJIOK UCCIIENOBAHUN IIPU UCITOIb30BAHUU
CIELUATU3UPOBAHHOTO 000PYI0BaHUS.

Memoouueckue yKkazanusa 01a 00y4arOuuxca no 0Ce0eHUI0 OUCUUNIUHDBL 014
CAMOCMOAMENbHOU PAOGON bl

MeTonrka oOpraHu3ali CaMOCTOSITENbHOW pPaOOThl CTYJIEHTOB 3aBUCHUT OT
CTPYKTYp; XapakTepa U 0COOCHHOCTEH M3y4aeMol TUCIUIUIMHBI, 00beMa 4acoB Ha ee
uzydyenue, | 3amaHuil Asg caMOCTOSITENbHOM PaOOThl CTYACHTOB, WHIUBUIYaJTbHBIX
O0COOCHHOCTEH CTYJEHTOB U YCJIOBUI yUeOHOU JNeATEIbHOCTH.

[Ipu »>ToM mpenojaBaTenb Ha3HAYaeT CTYJEHTAM BapUaHTbl BbITOJIHEHUS
CaMOCTOSITEIIbHOM pabOThI, OCYIIECTBIISIET CUCTEMATUYECKUN KOHTPOJb BBIIOJHEHUS
CTYJEHTaMHu rpapuka caMOCTOATENbHON padOThl, MPOBOJUT aHAIU3 U JAET OLEHKY
BBITIOJTHEHHOM pa0OTBHI.

CamocrosiTennbHass pabora oOOydalIIUXCA OCYLIECTBISIETCS B ayAMTOPHOM
BHeayIuTOpHOM (opmax. CamocTosiTenbHasi padoTa OOy4aromMXCS B ayJAUTOPHOE
BpEMsI MOKET BKJIIOUATh!

- KOHCIIEKTUPOBaHKE (COCTABIICHUE TE3UCOB) JICKIIUH, BHIMIOJTHEHNE KOHTPOIBHBIX
pabort

- paboTy CO CITPaBOYHOM M METOJMYECKOMN JTUTEPATYPOH;

- paboTy C HOpMATUBHBIMH MMPABOBBIMU aKTAMH;

- BBICTYIUICHUS C TOKJIaJaMH, COOOIIEHUSIMHA Ha CEMUHAPCKUX 3aHATHUSAX;

- 3aIIUTY BBIMOJHEHHBIX IPAKTUYECKUX PadOT;

-y4yacTHE€ B ONEpPaTUBHOM (TEKyIIeM) ONpOce IO OTACIbHBIM TeMaMm
M3y4yaeMoM JUCHUTIIAHEI,

- yyacTHe B coOeCeOBaHMSX, JIENOBLIX (POJIEBBIX) UTpaX, AUCKYCCHSIX, KPYTIIbIX
CTOJIaX, KOH(PEPEeHLIUSX;

- y4acTue B TECTUPOBAHUU U JIP.

CamocTtosiTenbHasg paboTa OOy4YarOMIMXCS BO BHEAYJAUTOPHOE BPEMSI MOXKET
COCTOSITh

- IOBTOPEHUS JIEKIIMOHHOTO MaTepuana;

- MOJITOTOBKH K ceMuHapaM (IIPaKTHYECKUM 3aHATHSM);

- U3y4eHUs] y4eOHOU U HayYHOU JINTEpaTyphl;

- BBIMIOJIHEHUSI IPAKTUYECKUX 3a1aHUMN;

- IOJITOTOBKU K KOHTPOJIbHBIM padoTaM, TECTUPOBAHUIO U T.[I.;

- IOATOTOBKY K CEMHHApaM yCTHBIX JIOKJIAJ0B (COOOIEeHNU);

- IOATOTOBKHU pedepaToB, 3CCE U MHBIX MHIUBUAYATbHBIX TUCBMEHHBIX paboT

3aIaHUIO TIPENOAaBaTENS;

- BBIJICJICHHE HauOoJiee CIIOKHBIX U MPOOJIEMHBIX BOIIPOCOB IO H3Yy4aeMoii
TeMe, TIOJyuYeHHE pa3bsICHEHUH M pEeKOMEHJAllMil 1O [JaHHBIM BOMNpPOCaM C
MpernoaBaTesiMU Ha €XKEHEIEeIbHbIX KOHCYJIbTALUSX;

- IPOBEACHUE CAMOKOHTPOJS MYyTEM OTBETOB HAa BOMPOCHI TEKYIIEr0 KOHTPOJIS
3HaHUMH.
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Metoanyeckoe ykazaHue 1o NpUMeHEHHIO JJIEKTPOHHOT0 00yYeH s U
AUCTAHIMOHHBIX TEXHOJIOTHIl PU OCBOEHUM TUCIUIJINHBI.
JlucTaHMOHHBIE 00pa30BaTEbHBIC TEXHOJIOTHH TPUMEHSIOTCS TIPH  HM3yYCHUU

JTUCIUIUIMH B OYHO, OYHO-3209HOH U 32049HON (hopmax 0OydeHUs.

OcBoenune y4eOHON TUCHUIIMHBI B O4YHOU (opme 00ydeHUs ¢ MPUMEHEHUEM
JTUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUN IPUMEHSIETCS B CIIydae YCTaHOBIICHUS
KapaHTUHHBIX MEp, B CBS3M CO  CJIOXKHUBIIUMCS  CIOKHOHW  CaHUTapHO-
AMUAEMHUOJIOTUYECKON OOCTAaHOBKOM MM MHBIM OCHOBAHHEM B BUIY OOCTOSATENbCTB
HEOIPEICTICHHON CHIIbI. 3aHATHS JEKIIMOHHOTO THIIA TIPOBOJSATCS C MCIIOIH30BAHHEM
OTKDBITBIX OHJIAWH-KYPCOB, JIEKIIMA B PEXKUME OHJIAHH KOH(EPCHINH C
KOHTPOJIBHBIMH BOIIPOCAMH JJII CaMOCTOSITEIILHON paOOoTHI.

[IpakTudyeckne 3aHATHS TPOBOIATCA C  HCIONB30BAHUEM BHJIEO YPOKOB,
MPE3eHTAIM W BUPTYaAJIbHBIX aHAJIOTOB MPUOOPOB, OOOPYAOBAHHWM, WHBIX CPEICTB
00y4YeHUS HCTIONb3yEeMbIX B COOTBETCTBUU C COACPKAHUEM y4eOHOT0 MaTepHana.

CeMHHapCKH€ 3aHATHS TPOBOJATCS B PEXKHME BHICO-KOHPEPECHIIMH C
WCIIOJI30BAaHNE KOHTPOJBHBIX 3aJaHWi, KOHTPOJBHBIX pabOT, TMO3BOJISIONIUX
3aKPEMHTh MMOTYYECHHBIC TEOPETHUECKIE 3HAHUSI.

JlabGopaTopHbIe 3aHATHS TMPOBOMAATCS C HCIOJB30BAHUEM OTKPBITHIX OHJIAWH-
KypCOB W BHUPTYQJIbHBIX aHAJIOTOB MPUOOPOB, OOOPYNOBAaHUS M WHBIX CPEJCTB
0Oy4YeHHUsI TTO3BOJISIONIUX U3YYUTh TEOPETUUECKUI MaTeprall U MPAaKTUYECKHE HABBIKU
C TIOMOIIBIO IKCIIEPUMEHTATBHOTO TTOTBEPIKICHHS .

JlJia MaTeprabHO-TEXHUYECKOTO 00eCIeYeHusl OCBOCHUS y4eOHOM AUCIUIUIMHBI C
MPUMEHEHUEM JJIEKTPOHHOTO OOYy4YeHUsT M JUCTAHLIMOHHBIX 00pa30oBaTENbHBIX
TexHosoruit ucnonb3yercsiZOOM, WatsApp, Discord, obpa3zoBatenbHbIX miaTGopm
«CuctemMa auctaHmuoHHoro ooOydenms SDO.poanonic.ru », 06a3sl gaHHbIx  OBC
«JIaup», «IPRbooks»

[Tpu uconp30BaHUM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI 00yJaronmecs
MIEPEBOIATCS Ha 00YUYCHUS IO MHIUBHIYATPHOMY y4€OHOMY TUTaHY B KOTOPOM
yKa3aHbl TPYJO0EMKOCTb, TIOCJICIOBATSIIBHOCTD U3YUCHUSI TUCIUIUINH (MOYJICH ), BUIIBI
y4eOHOU AesITebHOCTH (JIEKIHUHU, TPAKTHYCCKUE 3aHATHS, CCMHUHAPCKUE 3aHATHS,
71a00paTOPHBIC 3aHATHS, CAMOCTOSTENIbHAS PaboTa), (OPMBI IPOMEKYTOUHOM
aTTECTAINH, ONPEICTISIONINE TTOPSIOK OCBOCHHUSI OCHOBHOUM 00pa30BaTEIbHOM
MPOTPaMMBI C UCTIOJIb30BAHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHH.
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOI
TACHATITAHBI

KOHTpOHL N ONCHKa pE3yjabTaTOB OCBOCHUA OUCHUINIMHBI OCYHICCTBIIACTCA
nperogaBarcjicM B IIPOHCCCC TIPOBCACHHA YCTHOIO W IIMCBMCHHOI'O OIIPOCa,
TCCTUPOBAHUA, a4 TAKXKC BBIIIOJHCHHA O6y‘IaIOHlI/IMI/ICSI HHAUBUAYAJIBHBIX 3a):[aH1/1171,

MPAKTUICCKUX pa60T.

Pe3yabTaThl 00yuenusi (0CBOEHHbIE
yMeHHsl, YCBOEHHbIE 3HAHHS)

®opmMbI M METOABI KOHTPOJIA U
OLICHKH Pe3yJIbTATOB 00y4eHUs

YMmeHus:

HaspiBaTh u3ydeHHBIE BEIIECTBA IO
«TPUBHAIBHON» WA MEXKIYHAPOIHOU
HOMEHKJIATypau;

NunvBuayanbHblii W TPYNIIOBOM  OIPOC.
XUMHAYECKUN JUKTAHT.
TectupoBanue.

OnpenensiTe BaJE€HTHOCTh M CTENEHb
OKUCJICHUS XMMHYECKHX 3JEMEHTOB,
TUI XUMUYECKOU CBSI3U B COCTMHEHUSX,
3apsin UOHa, MIPOCTPAHCTBEHHOE
CTpOECHHUE MOJIEKYI, THUT
KPUCTAJUIMYECKOM PEIIETKH, XapakTep
cpeasl B BOJIHBIX pactBopax,
OKUCJIUTENb u BOCCTaHOBUTEb,
HaMpaBJICHUE CMEIIECHUS PaBHOBECHUS
MoJ BJIUSHUEM Pa3IUYHBIX (DAKTOPOB,
M30MEPBI U TOMOJIOTH, TPUHAITIEKHOCTh
BEIIIECTB K pa3sHbIM KJIaccaM
HEOPraHWUYECKUX W  OPraHUYECKUX
COCIMHECHUM;  XapakKTep  B3aWMHOTIO
BJIUSIHUS ATOMOB B MOJIEKYJIAX, THIIBI
peakuuii B~ HEOPraHWYECKOW U
OPraHUYECKON XUMUM;

NunuBuayanpHblii W TPYNIIOBOM  OIPOC.
KonrtponsHas padora.

TectupoBanue.

BrinosiHeHHe pakTUYecKux padoT.

XapakTepu3oBaTh BJIEMEHTHI IO UX
noJjioxeHuto B [lepuoguueckoii cucreme
JI.. MenneneeBa; oOIue XUMHUUYECKHE
CBOMCTBA  METaJIJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpraHUYECKUX COCIMHEHUH, CTPOCHUE U
CBOMCTBA OPraHUYECKUX COCAMHEHUM
(YrineBojoposioB, CHUPTOB, (EHOJIOB,

[Toctpoenue cxeMm, GopMyITupOBaHuE,
00OCHOBaHHUE.

NunuBuyanbHbli U TPYIIIOBOM OIPOC.
TectupoBanue.

OneHKa 1o BBINOJHEHHUIO YIIPa)KHEHUN Ha
cocTaBiieHHe (HOpMYJT HEOPTraHUYECKUX U
OPraHUYEeCKUX COCIUHEHUM 110
CUCTEMATUYECKON U pallMOHAIbHOU
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abJCTHI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, aMHHOB, aMHHOKHCIOT U
YIJICBOIOB);

HOMEHKJIATypaM.

3aBUCUMOCTbD CBOMCTB
XUMHAYECKOTO DJIEMEHTA 5
o0pa3oBaHHBIX WM  BEIIECTB  OT
nojioxkeHus B Ilepuoanueckoin cucreme
.. Menneneena,; 3aBUCUMOCTD
CBOWMCTB HEOPraHUYECKHUX BEIIECTB OT
MX COCTaBa M CTPOCHUS, MPUPOIY
XUMHYCCKOU CBSI3H, 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOM peakluu OT
pa3nuuHbIX (AKTOPOB, PEAKIIMOHHOMN
CIIOCOOHOCTHU OpraHUYeCKUX
COEMHEHUIN OT CTPOEHUS UX MOJIEKYI;

OOBSACHITH

NunuBryanbHbIi U TPYIIIOBOM OIPOC.
TectupoBanue.

Pemenue ynpaxHeHuil 1 3a1a4 no
XUMHYECKUM (HOpMYysIaM B YpaBHEHUSIM.
BrinosiHeHHe MpakTUYeCKuX padoT.

BBIMOTHATE XMUMUYECKUN SKCIIEPUMEHT

o pacro3HaBaHUIO BKHEUIIINX
HEOPraHWYECKUX W  OPraHUYECKHUX
BEIIECTB, IOJYYCHUIO  KOHKPETHBIX

BEIIIECTB, OTHOCSIIMXCS K H3YYECHHBIM
KJIaccaM COEJIMHEHUMN,

NunuBryanbHbIi U TPYIIIOBOM OMPOC.
TectupoBanue.
BrinonaHeHue npakTu4eckux paoor.

[IpoBOANTH pacyeTbl MO XUMHYECKUM
dbopMynaM 1 ypaBHEHUSIM pEaKIIU;

Pemenue ynpaxxHeHuit 1 3a1a4 mo
XUMHYECKUM (GOpMYysIaM U YpaBHEHUSIM.

OcymiecTBIsATh CaMOCTOSTEIbHBIH
MOWCK XMMHYECKOW WHOOpPMAIMK ¢
HCIIOJIb30BAaHHEM Pa3TUIHBIX
UCTOYHHMKOB (CIPAaBOYHBIX, HAYYHBIX H
HAYYHO-TIOMYJISIPHBIX W3JIaHUH,
KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
HutepHeTa); HCITOJIb30BaTh
KOMITBIOTEPHBIE ~ TEXHOJOTHH  JJIA
0o0paboTKM W Tmepesayl XUMUYECKOU
uHQOpMAIIMK W €€ MPEICTABICHUS B
pa3nu4HbBIX QopMax;

3amura J0KJIaI0B, peepaToB, Mpe3eHTaui
C HCMOJb30BaHUEM CaMOCTOSITENHHOTO
noucka HHGOpMaIuU U3 pa3TUIHBIX
HMCTOYHHKOB.

CBSI3bIBATh M3YYEHHBIM Marepuanl co

NuauBuayanbHbIN U TPYIIIIOBOX OIMPOC.

CBOEH npodeccuonansHol | TecTupoBanue.

NESATEIbHOCTHIO; 3amura J0KIa10B, peepaToB ¢
MCIIOJIb30BAHUEM CAMOCTOSTEILHOIO MMOUCKA
nH(pOpMaIMK ¢ UCTIOJIB30BAHUEM PA3TUIHBIX
HMCTOYHUKOB.

pematb ~ pacyeTHble  3amadud 10 | PemeHne  ympaxHeHMH M 3ada4 IO

XUMHYECKUM (HOpMysIaM U YpaBHEHUSM;

XUMUYECKUM (POpMyJiaM B YPaBHEHHSM.
KonTponpHas padora.
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3HAHMA:

Baxuennme XuMA4eCKUe NOHSATHS:
BEILIECTBO, XUMUUYECKUHN AJIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTEIbHbIE AaTOMHAs U
MOJIEKYJISIpHAst MacChl, UOH,
aJUIOTPOIIHS], U30TOIbI, XUMHUECKAs
CBSA3b, AEKTPOOTPULIATEIIBHOCTD,
BAJICHTHOCTb, CTETIEHb OKUCJIEHUS,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIH
00beM ra3000pa3HbIX BEIIECTB,
BEILIECTBA MOJICKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI, PACTBOPHI,
ANIEKTPOJIUT U HEIJIEKTPOIIUT,
ANEKTPOJIUTUYECKAS TUCCOLNAIIMS,
OKHUCIIUTETh U BOCCTAHOBUTEIIb,
OKHCJIEHHE U BOCCTAHOBIICHHE,
Ter10BoM 3G (PEeKT peakiu, CKOPOCTh
XUMUYECKOW PeaKIuu, KaTallus,
XUMHUYECKOE PABHOBECHUE, YTIEPOIHBIN
CKeJeT, PYHKIIMOHAIbHAS TPYIITa,
M30MEPHs], TOMOJIOTHS.

NunuBryanbHbIi U TPYIIIOBOM OMPOC.
TectupoBanue.

Pemenue ynpaxHeHui u 3a1ad 1o
XUMHYECKUM (HOpMYyTIaM B YpaBHEHUSIM.
KonrtponsHas pabora.

BrinosiHeHre MpakTUYecKuX padoT.

OCHOBHBIE 3aKOHBI XUMHU: COXPaHCHUS
MaccChl BEIIECTB, IIOCTOSIHCTBA COCTaBa
BeuecTs, [lepuoanueckuni 3axon /..
Menpeneena.

NuauBuayanbHbIN U TPYIIIIOBOX OIMPOC.
TectupoBanue.

KonTponsHas padora.

BrinosiHeHHe MpakTUYECKUX padoT.

OCHOBHBIE TEOPUU XUMHH; XUMHUYECKOU
CBSI3H, DJICKTPOIUTUYECKON
JVCCOLMALMH, CTPOCHUS OPraHUYECKUX
Y HEOPTaHUYECKUX COCTNMHCHUN.

NunuBuyanbHbli U TPYIIIOBOM OIPOC.
KonTponsHas padora.
TectupoBaHue.

Baxuenue BemecTsa U MaTepualbl:
BAKHEUIIINE METAJUJIbI U CIUJIABHI;
CEpHasi, COJIsiHasA, a30THASI U YKCYCHAs
KHUCIIOTHI; OJIarOpoHbBIE Ta3bl, BOJIOPO,
KHUCJIOPOJ, TaJOTE€HBI, IIEJIOYHbIE
METaJUJIbl; OCHOBHbIE, KUCIIOTHBIE U
aM(pOTEpHBIE OKCUJIBI U THIPOKCHUIHI,
LIEJIOYH, YIJIEKUCIIBIN U yrapHbIX Ia3bl,
CEpPHUCTBIN ra3, aMMHUaK, BO/JIa,
MIPUPOAHBIN Ta3, METaH, 3TaH, dTUJIEH,
aleTUJICH, XJIOPUI HATpUsl, KapOOHAT U
rUApoKapOoHaAT HATPUsl, KapOOHAT U
dbocdat xanbius, 6€H30J1, METAaHOT U
ATAHOJI, CIIOKHBIEC IPUPHI, HKUPBI, MbLJIA,
MOHOCaXapu bl (TJIF0K03a), TUCaXapHIbl

NunuBryanbHbIi U TPYIIIOBOM OMPOC.
KontponbHas pabora.

TectupoBanue.

Pemenue ynpaxHeHul u 3a1ad 1o
XUMUYECKUM (HOpMYJIaM U YPAaBHEHUSIM.
BrinosiHeHre pakTUYecKux padoT.
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(caxapo3a), monucaxapusl (Kpaxmant u
ISJIUTI0JI03a), aHUJINH, aMHUHOKHUCIIOTHI,
OeJKH, UICKYyCCTBEHHBIC U
CUHTETUYECKHE BOJIOKHA, KAyIyKH,
TTACTMACCHI.

HCNOJIb30BaTh npuoOpeTeHHbIe
3HAHUS W YMEHHUSl B NPAKTHYECKOil
NeATeJJbHOCTH W IOBCEeIHEeBHOI
JKM3HU:

. JUISE  OOBSICHEHUS XUMHUUYECKHX
ABJICHUN, TPOUCXOJAIIUX B MPHUPOJE,
OBITY U Ha TPOU3BOJICTBE;

. OTpeeIICHUS BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHHUM
B Pa3IMYHBIX YCIOBHUSX U OLEHKH HUX
MOCJIEICTBUH,

. IKOJIOTUYECKHU TPaMOTHOTO
MOBEJICHUS B OKPYIKAIOIIEH CpEaE;
. OIICHKH BJIMSHUS XHUMHUYECKOTO

3arpsi3HEHUS OKPYJKaloIeld Cpeabl Ha
OpraHW3M 4YEJIOBCKAa U JIPYyTUe J>KHUBBIC
OpPTraHHU3MBI;

. 0e30I1acHOTro oOpareHus c
TOPIOYUMH ¥ TOKCUYHBIMU BEIICCTBAMHU
1 1a00paTOPHBIM 000PYIOBAHUEM;

. MIPUTOTOBJIEHUS pPacTBOpPOB
3aIaHHOM KOHIIEHTpAllMM B OBITY U Ha
MPOU3BOJICTBE;

. KPUTHUYECKOU OLICHKH
JIOCTOBEPHOCTHU XAMHAYECKOU

uH(popMaluK, NOCTYNAOMIEH U3 Pa3HbIX
HMCTOYHUKOB.

NuauBuayanbHbIN U TPYIIIIOBOX OIMPOC.
TectupoBaHue.

3amura J0KJIaI0B, peepaToB, Mpe3eHTAIUH.
BrinoHeHne npakTH4ecKux paodor.
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S.
AJATITAIIUAPABOUYEHTIPOTPAMMBINPUOBYYEHUUJIUILCOTPAH
NYEHHBIMHUBO3MOXKHOCTAMMU 310POBbsA

Ananranus paboueii POTPaMMBI JTUCILUTUINHEI OV /1.10Xumus
MIPOBOIUTCIIIPUPEATU3AIMHAIAIITHBHONOOPa30BaTEIbHOUIIPOTPAMMBI-
MIPOTPaMMBITIOATOTOBKHUCIICIIMAIUCTOBCPEIHET03BeHanocnenuanbHocTin34.02.01
CecTpuHCKOE JIeI0 B IEIIX oOecredyeHusi TpaBa UWHBAIUIOB U JIUII
COTpaHUYEHHBIMU BO3MO>KHOCTSIMH 310POBBS Ha MOJTy4YeHUE
npodecCcuoHaILHOT000pa30BaHMs,CO3JaHUSIHEOOX O UM BIXJISTIONYYSHUSICPETHETO
npoeCcCUOHaIBLHOTO  00pa3oBaHUS  YCJIOBUM, a  Takxke  o0ecrneueHus
JTOCTHXKEHUSI00 yJarOIIMMUCAUHBATUJaMUAUIIUIIAMUCOTPAHUY€HHBIMUBO3MOXKHOCTS
MU3A0POBbSIPE3yIbTATOBHOPMUPOBAHUSIIPAKTUYECKOTO OTIBITA.

Ob0opyodosanuekaburnemaonsooyuaroUUxXcaCpa3IUYHBIMUBUOAMUOCD AHULEHUAZ00
POBbSL

OcHaleHneKaOMHETaI0KHOOTBEYaThOCOOBIMOOPA30BATEIILHBIMITIOTPEOHOCT
SAMOOYYAIOIIUXCIUHBAIU0OBIIIUIICOTPAHNYEHHBIMUBO3MOKHOCTSMH
310poBbs. KaOMHETHI MOKHBI OBITH OCHAIEHBI 000PYJOBaHUEMHU YUCOHBIMH
MECTaMU C TEXHUYECKUMHU CPEACTBAMU O0YUEHUS I 00ydaroUIMXCICPa3InyHbIMU
BUJIAMUOT PAaHUYCHUH 37]0POBBS.

KabOuner, B koTopoM 0Oyd4aroTcs JMIIa C HapylIeHHEM ClyXa, JdOJKeH
OBITEO00PYI0BAHPAIUOKIACCOM, KOMIIBIOTEPHONTEXHUKOM, Yy AMOTEXHUKOM, BUJIEOT
€XHUKOU, IEKTPOHHOUTOCKON,MYJIbTUMEUIMHON CUCTEMOM.

JnsicnaboBu A xo0yyaronmxcsiBKaOMHETeNPeAyCMaTPUBAIOTCSTIIPOCMOTPY
JAJIEHHBIXO00bEKTOBIPUIIOMOIIMBUEOYBEINYUTENCH ISy IaJIEHHOTO  IPOCMOTPA.
Hcnonws3oBanue bpannesckon KOMITbIOTEPHOU
TEXHUKH,JICKTPOHHBIXTYT,IPOrPAMMHEBU3YaIbHOT0JIOCTYHaKUH(POPMAIIUU, TEXHU
YECKUXCPEJCTBIpUEMa-nepeaunyyeoOHoMnH(popMauuBIOCTYTHBIX(hOpMaXx.

J1s100yJaromuXcsCHapyIEHUEMOTIOPHO-IBUTaTEIbHOT 0N IapaTakaOMHE T
JIOKeH OBITh  OOOpYJOBaH TMEPEABHKHBIMH  PETYJIHPYEMBIMA  TApTaMH
CUCTOYHUKOMITUTAHUS.

BrieykazaHHO€OCHAIIIEHNEyCTaHABINBACTCABKAOMHETENPUHATTNIMHO0 yHato
HIMXCATIOaAANTUPOBAHHONO00PA30BaATENFHONIIPOrpaMMECYYETOMUMEIOIIIETOCATHTIA
HapYIIEHUH 3J0pOBbIy 00y4arOMIETroCs.

Hngpopmayuonnoeumemoouueckoeobecneuenueody4aroujuxcs
Hoctyn k uHPOPMALMOHHBIM U  OuOIMoOrpaduyeckuM pecypcam,
YKa3aHHBIMBIIL. 3.2pabouerporpaMmsl, 10JKEHOBIThIIpEACTaBICHB(QOpMaX,aJanTH
POBaHHBIX K OTPAHUYEHUSM 370pOBbA OOYYAIOIIMXCA MHBAJIUAOB U JIUI]
COTPaHUYCHHBIMH BO3MOXKHOCTSMU3I0POBBS
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JUIUICHAp yIIIEHUSIMU3PCHUSI( HEMEHE S IBY X BUIOB)
- BHEYaTHOM(OpMEyBEIUUECHHBIMIIPUPTOM;
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- B(QOPMEINEKTPOHHOTOJOKYMEHTA;

- Bdopmeaynuodaiina,

- B Me4aTHOU opme Ha sI3bIKE
bpaitng. J{nsanun cHapyleHus MU CayXa:

- BHIeYaTHOM(OpME;

- B(OPMEITEKTPOHHOTOJOKYMEHTA.
JUTsMIICHap yIEHUSIMHOTIOPHO-/IBUTaTeIbHOT OaIapaTa(HeMEHES IBy XBUIOB)

- BHe4aTHoMdopme;

- B(QOPMEINIEKTPOHHOTOJOKYMEHTA;

- Bbopmeaynuodaiina.

Jns i ¢ HEPBHO-TICUXMYECKUMH — HapyIICHUSMHU
(paccTpoiCTBOAYTHYECKOTOCTIEKTPA, HAPYIIIEHUETICUXUUECKOTO

pa3BUTHS):

- HCIOJIb30BAaHUETEKCTACUIUTIOCTPALIUSIMH;

- MYJbTUMEIUWHbIEMATEPHUAIIBI.

Bo BpeMsi camocTOATENbHOM MOATOTOBKM 0O0YyYaloIuecss MHBAIUILI U JIKIA
COTPAHUYEHHBIMU  BO3MOXXHOCTSIMH  3/I0pOBbSI  JIOJDKHBI ~ OBITh  00€CIIEUEHBI
NOCTYNOMK ceTuHTEpHET.

DopmbIUMEMOObIKOHMPONAUOYEHKUPEZYIbMAMOB00VYEHUS

dopMBl W METOABI KOHTPOJSA TIPOBOMSITCA C YyYETOM OTPAHUYCHUS
310pOBBsIOOyUaronuxcs. Llenpro TEKyIero KOHTPOJS SIBIASETCS CBOCBPEMEHHOE
BBISIBIICHHE3aTPyIHCHUH ©  OTCTaBaHMs, OOydYarollerocss ¢ OrpaHUYeHHBIMU
BO3MOKHOCTSIMH3IOPOBBSIM BHECEHUEKOPPEKTUBOBBYUEOHYIOICITEIIBHOCTD.

dopManpoMeKyTOUHOMATTECTAIMNYCTaHABIMBAETCIACYUYETOMUHINBUIYaIbH
BIX TNCUXO(PU3UUECKUX OCOOCHHOCTEH O0Oy4aromuxcs WHBAIUIOB WIHI[ C
OFPaHUYCHHBIMH  BO3MOXKHOCTSAMH  37I0pOBbsi  (YCTHO,  IHMCBMEHHO  Ha
Oymare,TMCbMEHHOHAKOMIIBIOTEPE,BPOPMETECCTUPOBAHHMS U T.I1.).

[IpunpoBeaeHUUNPOMEKYTOUHOMATTECTAITUNOOYYAIOIIEMYCSITTPEI0CTABISETC
g BpemMs Ha TOATOTOBKY K OTBETY, YBEJIMYEHHOE He Ooliee 4em
BTPHPA3a,yCTAaHOBJICHHOTOISTIOATOTOBKMKOTBETY 00 ydarOITUMCS, HEC UM EIOIITUMOTpa
HUYCHHUH B COCTOSIHUU 370POBBSI.
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