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Buzuposanue PI1/] nJ1s1 ucnojiHeHusi B o4epeHOM y4eOHOM roay
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Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2026rT. Ne
3aB. kadeapoit Hukudoposa B.A.



1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1

(.I)OpMPIpOBaHI/Ie Y CTYACHTOB XUMHUYCCKOI'O MBIIIIJICHUS ITYTEM OCBOCHUA UMH OCHOBHBIX 3aKOHOB XUMUWH, BI)Ipa6OTKI/I
HABbIKOB CaAMOCTOSTCIILHOI'O BBITIOJHEHUA XUMHUYECKOT'O SKCIIEPUMEHTA, UCIIOJIb30BaHUs MIPHUEMOB aHaJIn3a U CUHTE34a,
OBJIQJICHUS TEXHUKON XUMHUYECKUX pac4ycToB

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT:

b1.0.05.04

21

TpeGoBaHusl K MpeBAPUTEIbHOI MOATOTOBKE 00y4al0OLIerocs:

2.1.1

JucrumnuHa 6a3upyercst Ha 3HaHUSX, TOIY9YEeHHbIX IIPH H3Y4EeHHN OCHOBHBIX 00I1e00pa30BaTeNbHBIX IPOrpaMM

2.2

JMCHMIUIMHBI U PAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOM TUCHUILINHBI (MOAYJIs1) HEOOX0AMMO KaK
npeauiecTByloniee:

2.2.1

DKOJIOTHS

222

be3zonacHOCTh )XU3HEACATEILHOCTH

3. KOMIIETEHIIMA OBYYAIOIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTIJTUHBI

MO VYJIA)

OIIK-1: Cnioco0eH aHAIM3UPOBATH 321244 NPO(PeCcCHOHATBbHOI eI TeJIbHOCTH HA OCHOBE T0JI0KeHMii, 3aKOHOB M METO/I0B B

00J1aCTH €CTeCTBEHHBIX HaYK U MATEMATUKHU

Wupukatop 1

OIIK-1.1. 3HaeT MoyOXKEHNUs, 3aKOHBI ¥ METOABI B 00JIACTH €CTECTBEHHBIX HAyK M MAaTCMaTHKH.

Wnpukatop 2

OIIK-1.2. YMeeT HCIONB30BATh ITOJOKEHUS, 3aKOHBI U METOJIBI B OOJIACTH €CTECTBEHHBIX HAYK W MAaTEeMAaTHKH IS
aHanu3a 3a/1a4 npoecCUOHATIBHOMN NesITeTbHOCTH.

OIIK-2: Cnoco0eH ¢opMy/1npoBaTh 321244 NPo(heccHOHAIBLHOM AeATeIbHOCTH HA OCHOBE 3HAHUIH, PO UIbHBIX Pa31e/10B

MAaTEMATHYECKHUX H €CTECTB€HHOHAYYHbIX TUCHUIIIMH (M0)1y.11eﬁ)

Wnnukatop 1

OIIK-2.1. HaxoauT u KpUTUYIECKH aHATH3UPYeT HH(POPMAIHIO, HEOOXOIUMYIO JUIS PEIICHUs TOCTaBICHHON
3a1a4n.

Wnnukatop 2

OIIK-2.2. Pa3pabatsiBacT penieHne KOHKPETHOM 3a/1a4u, BEIOMpast ONTHUMAIIbHEIA BAPHAHT, OLICHUBAS €TO
JIOCTOWHCTBA Y HEJIOCTATKHU.

B pesysbTaTe 0CBOCHHS JUCHHMILINHBI 00yYaIOLIUICS 10JKEH

3.1 |3nars:
3.1.1 | ocHOBHBIE 3aKOHBI XUMHH, CBOHCTBA XUMUYECKUX 3JIEMEHTOB M X COCIMHCHUH; 3aKOHOMEPHOCTH NPOTEKAHUS
XMMHYECKHX MPOIECCOB; OCHOBEI XMMHUYECKOH TEPMOIMHAMHUKA 1 KHHETHKH, CBOHCTBA PACTBOPOB 3JIEKTPOJIUTOB;
3.2 | YmeTh:
3.2.1 | mpUMEeHATh XUMHUYIECKUE 3HAHUS, TCOPHH, 3aKOHBI JI1 OCBOCHUS CIIEIMAIBHBIX TUCIUIUINH U PEIICHHS 3a/1a9 B
IpoeCcCHOHANBHOMN eSTEIFHOCTH; HCII0JIB30BATh XMMIUECKHAE OCHOBHI ITPH YIIPABJICHUN B TEXHUYECKUX CHCTEMAX;
3.3 | Biagers:
3.3.1 | HaBBIKaMU O€30IaCHOTO OOpPAIIEHNS C XUMHUECKUMH PEaKTHBAMH, IPHOOpaMH 1 Ta00paTOPHEIM 000pyIOBaHHEM;
HaBBIKAMH ITPOBEJICHNUS TPOCTEHIIIET0 XMMUIECKOTO YKCIIEPUMEHTA.
4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanue pasgenos u | Cemectp / | Yacos | Kommneren- | Jluteparypa | Unre | IIpumeuyanue
3aHATHA | 3aHATHSA TeM Kypc 10701 PAaKT.
Pasnen |Paszmea 1. O0mas u
HeopraHuvecKasi XUMHsI
1.1 Jlex CtpoeHue aToma 1 1 0,5 OIIK-1 JI1.2 0,2 Jlexnms-
INepnoandeckas cucrema OIIK-2 32 6ecena. OIIK
XAMHYECKHX 3JIEMEHTOB -1.1., OIIK-
.. MennaeneeBa 1.2., OIIK-
2.1., OIIK-
2.2.
1.2 Jlex Xumuueckasi CBA3b U CTPOECHUE 1 0,5 OIIK-1 JI1.2 0,2 Jlekmus-
MOJIEKYJI OIIK-2 22 o0ecena. OIIK
-1.1., OIIK-
1.2., OIIK-
2.1., OIIK-
2.2.




1.3 JIa6 CrpoeHne aToMa U 2 OIIK-1 JI1.2J12.1 1 Juckyccus.
MeprouIecKasi cucTemMa OIIK-2 22 OIIK-1.1.,
XUMHUecKux 3nemeHToB J[. M. OIlK-1.2.,
MenpaeneeBa OIIK-2.1.,

OIIK-2.2.

14 Jlex Bopanbie pacTBOpEI 1 0,5 OIIK-1 JI1.2 0,2 Jleknus-
3JIEKTPOJIUTHYECKAS OIlK-2 22 oecena. OITK
JIACCOLMAIINS -1.1., OIIK-

1.2., OIIK-
2.1., OIIK-
2.2.

1.5 Cp IIpopaboTka JTEKITMOHHOTO 10 OIIK-1 JI1.2J13.2 0 OIIK-1.1.,
Marepuana o Teme "CtpoeHue OIIK-2 0132 OIIK-1.2,,
aroma u llepuoanueckas OIIK-2.1.,
CUCTEMA XUMHUYECKUX OIIK-2.2.
anementoB J.M.Menneneena".

1.6 Cp [IpopaboTka TEKIHOHHOTO 10 OIIK-1 JI1.2713.2 0 OIIK-1.1.,
Marepuaa 1o TeMe OIIK-2 22 OIIK-1.2.,
"XuMHUeckas CBSI3b U OIIK-2.1.,
CTpPOEHUE MOJIEKYT". OIlK-2.2.

1.7 Cp [IpopaboTka IeKIMOHHOTO 14 OIIK-1 JI1.2J13.2 0 OIIK-1.1.,
MaTepuaia mno teme "BoaHbie OIIK-2 2233 OIlK-1.2.,
pacTBOpHI U OIlK-2.1.,
3JIEKTPOJINTUYECKAS OIIK-2.2.
Jucconmanus’.

1.8 Kontp.pa |Brinonnenue KOHTpOIbHON 0,5 OIIK-1 JI1.1 0 OIIK-1.1.,

0. pabdoThI OIIK-2 21232 OIlK-1.2.,
OIlK-2.1.,
OIIK-2.2.
1.9 3auér [ToaroroBka k 3auety 1 OIIK-1 JI1.2J11.1 0 OIIK-1.1.,
OIIK-2 JI3.2 OIIK-1.2.,
21322 OIlK-2.1.,
OIIK-2.2.
Pazmen |Pazgen 2. ®uznveckas u
KOJJIOMIHAS XUMMS
2.1 Jlex OCHOBBI XUMHYECKOH 0,5 OIIK-1 JI1.2 0,1 Jlexuus-
TEPMOJUHAMHUKHI OIlK-2 22 oecena. OIIK
-1.1., OIIK-
1.2., OIIK-
2.1., OIIK-
2.2.

2.2 Jlex OCHOBBI XUMHUYECKOH 0,5 OIIK-1 JI1.2 0,1 Jlexrmusi-
KHHETUKU. XUMHYECKOE OIlK-2 22 6ecena. OIK
paBHOBecCHE. -1.1., OIIK-

1.2., OIIK-
2.1., OIIK-
2.2.
2.3 Jlex OCHOBBI IEKTPOXUMUHU 0,5 OIIK-1 JI1.2 0,1 Jlexuusi-
OIIK-2 22 oecena. OIIK
-1.1., OIIK-
1.2., OIIK-
2.1., OIIK-
2.2.

2.4 Cp [IpopaboTka TeKITHOHHOTO 15 OIIK-1 JI1.2J13.2 0 OIIK-1.1.,
MaTepuana mno teme "OCHOBBI OIlK-2 2132 OIlK-1.2.,
XUMHYECKON TEPMOJIMHAMUKH". OIlK-2.1.,

OIIK-2.2.

2.5 Cp [IpopaboTka ITEeKITHOHHOTO 10 OIIK-1 JI1.2J13.2 0 OIIK-1.1.,
MaTepuaia mo teme "OCHOBBI OIIK-2 22 OIlK-1.2.,
XUMHUYECKONH KHHETHKH. OIIK-2.1.,
Xumuueckoe paBHoBecue." OIIK-2.2.




2.6 Cp ITpopaboTKa JIEKIIHOHHOTO 1 14 OIIK-1 JI1.2J713.2 0 OIIK-1.1.,
Marepuaa 1o TeMe OIIK-2 2233 OIlK-1.2.,
"KoanuraTuBHBIE CBOMCTBA OIIK-2.1.,
pactBopoB". IToaroroBka OIIK-2.2.
TEKyILIeMY TECTOBOMY
KOHTPOJIIO.
2.7 Cp IIpopaboTka JEKIIMOHHOTO 1 15 OIIK-1 JI1.2J13.2 0 OIIK-1.1.,
MaTepuana 1o teme "OCHOBBI OIIK-2 01022 OIIK-1.2,,
ANEKTPOXUMHH". OIIK-2.1.,
OIIK-2.2.
2.8 Kontp.pa | BrinonHeHne KOHTPOIBHON 1 0,5 OIIK-1 JIT.1 0 OIIK-1.1.,
0. paboTht OIIK-2 21022 OIlK-1.2.,
OIIK-2.1.,
OIIK-2.2.
2.9 3auér IToaroroBka k 3auety 1 1 OIIK-1 JI1.2J11.1 0 OIIK-1.1.,
OIIK-2 JI3.2 OIlK-1.2.,
22 OIIK-2.1.,
OIIK-2.2.
Pasnen | Pasnmea 3. Anajgmru4yeckasi
XUMHUSA
3.1 Jlex KadecTBeHHBII XUMIYECKUI 1 1 OIIK-1 JI1.2 0,1 Jlexmmsi-
aHaIn3 OIIK-2 22 6ecena. OIIK
-1.1., OIIK-
1.2., OIIK-
2.1., OIIK-
2.2.
3.2 Cp ITpopaboTka JIEKIIMOHHOTO 1 10 OIIK-1 JIT.1J11.2 0 OIIK-1.1.,
Marepuasa 1o TeMe OIIK-2 JI1.3J13.2 OIIK-1.2.,
" AHaTUTHYECKUHA CUTHAI U €ro 2132 OIIK-2.1.,
BUIGI". OIIK-2.2.
33 3auér |IloaroroBka K 3a4eTy 1 0,5 OIIK-1 JIT.2J12.1J11. 0 OIlK-1.1.,
OIIK-2 1JI3.2 OIIK-1.2,,
22033 OIIK-2.1.,
OIIK-2.2.
34 Kontp.pa |Brimonnenue KOHTpOIbHON 1 0,5 OIIK-1 JI1.1 0 OIIK-1.1.,
0. paboThI OIIK-2 2122 OIlK-1.2.,
OIlK-2.1.,
OIIK-2.2.

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

O6pazoBaTenTbHbIE TEXHOJIOTUH C HCIOIb30BAHNEM HHTEPAKTUBHBIX METOI0B 00y4eHH (KPYTIIBIH CTOJ (JUCKYCCHS))

TexHOIOTHS KOMIEKTHBHOTO B3aNMOICHCTBHS (paboTa B MAJIBIX TPYIIIaX) (CaMOCTOATETIBHOE H3YIEeHHE 00yJarOIIMHUCS HOBOTO
Marepuala oCpeCTBOM COTPYIHHYECTBA B MAIIBIX IPYIINaX, JaeT BO3MOXKHOCTh BCEM YUacTHHKAaM y4yacTBOBATh B paboTe,

IMMPAaKTUKOBATh HABBIKKU COTPYAHUYICCTBA, MCKIIMIHOCTHOT'O 06].].[€HI/I$[)

O6paSOBaTeJ’ILHBIe TEXHOJIOTHUU C UCIIOJIb30BAHUEM aKTUBHBIX MCTO10B O6y‘16HI/Iﬂ (J'ICKI.II/ISI - 6ecez[a)

TexHomoruss TUCTAaHIMOHHOTO O6y‘{€HI/Iﬂ (nony'{eHHe 06pa3OBaT€J'IBHI>IX ycayr 6e3 IMOCCHICHNA YHUBCPCUTETA, C TIOMOIIBIO

COBPCMCHHBIX CUCTEM TCIICKOMMY-HUKAIIUH (BHCKTpOHHaH io4ra, I/IHTCPHCT n L[p))

TpaauumonHas (penpoayKTUBHAs) TEXHOJIOTH (IIPENoAaBaTeNlb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAAKOM BBIIIOJIHEHUS 3a/1aHUs,

HaOIOaeT 32 BBITOJIHCHHEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

6. POHJ OLIEHOYHBIX CPEJICTB

6.1. KoHTpoOJILHBIE BONPOCHI M 3aJaHUS

1. Bonpocs! 1 3a1aHus 71 TEKYIIETO KOHTPOJIS
Pazgen 1. O0mas 1 HeOpraHUIECKast XUMUS

JlabopatopHas padota "/3ydeHrie OCHOBHBIX KITACCOB HEOPTraHWMYECKUX COSAUHCHHN"
3agaHue:

1. I3y4uTh OCHOBHBIE TEOPETHUECKUE CBEJCHUS C UCIIOIB30BaHUEM JuTepaTypsl [J13.3].
2. O3HaKOMUTHCS C TIOPSAAKOM BBIIOJHEHHS JIADOPaTOPHOH padoTHI:




2.1. [Tomy4uTh OCHOBHBIN OKCHJ, KUCIOTHBIA OKCHJI, KHCIIOTY;
2.2. TToay4yuTh CPEHIO0 COJIb;

2.3. M3yunTh B3aMOJEHCTBUE OCHOBHOI'O OKCHJA C BOJIOH;
2.4. IomyunTs THAPOKCHUABI KOOATBTA H XPOMA;

2.5. 3yunThb cBOICTBA OCHOBHOTO U aM()OTEPHOTO OKCHIIOB;
2.6. 3ydenue B3aMMOJECHCTBUE COIH C METAIIOM;

2.7. M3yunTh B3aUMOJEHCTBUE KUCIIOTBI C COJIBIO;

2.8. 3yunTh B3aMMOJEHCTBUE KHCIIOTHI CO IENOYBIO;

2.9. ITony4yuTh KHCITYIO COJIb;

2.10. TTosryuuTh OCHOBHYIO COJb.

3. CocTaBUTH MHCHMEHHBIH OTYET 1O TabopaTopHOi padore.

Bompocs! st 3amuTs! 1abopaTopHON paboThI

1. [Touemy B ombiTe 2.1 TaKMyC H3MEHIIT OKPAcKy?

2. Kakumu cBotictBamu obnanaet okcun meau (11)?

3. [Touemy rugpokcup xpoma (IIT) pacTBopsiercs U B KUCIIOTE, U B MIETOUU?

4. Tlpu B3anMOEUCTBUY KaKUX BEIIECTB IIPOTEKACT PEaKIIHsl HEUTpaTU3aluu?

5. IIpu xakuX ycIoBHAX 00pa3yroTcs Kucisle conu? IIpn kakux ycloBusAX 00pa3yloTcs OCHOBHBIE COMH?

II. ®oHx TeCTOBBIX 3aaHui 10 XMMUU BusyanbHoi cTyaun TectiupoBanus (VTS) s KOHTPOJIsl yIeOHBIX TOCTHKCHUIH
00yJaromuxcs o OCHOBHBIM pa3jieiaM JUCIUTUTAHEL.
Conepxut 500 3aganuii.

6.2. TeMbl NUCbMEHHBIX padoT

Kontponbnas padota (110 Bapuantam)
Kaxaplit BapuaHT KOHTPOJIBHOM paboThl copepxut 10 3a1aHui [0 CIICAYIONIMM TeMaM:

1. [epnomuyeckas cucrema snementoB J[.M. MenneneeBa, CBOWCTBA IEMEHTOB H UX COSIAMHEHHI, OOIHe CBOWCTBA
METAJIIOB;

2. OCHOBHBIC KOJIMYECTBEHHBIC XapaKTEPUCTAKH BEILIECTBA: MOJIb, JKBHBAJICHT, Macca U 00bEM; OCHOBHbBIC 3aKOHBI XUMUHU;
3. Krnacchl HeOpraHM4eCKHX COSIMHEHHUN; XUMUUECKHE CBOWCTBA META/IOB, OKCHJIOB, OCHOBAaHHi, KUCIIOT U COJICH;

4, CtpoeHne aToma, 3aBUCUMOCTb CBOWCTB JJIEMEHTOB OT CTPOCHHUSI MX aTOMOB; XMMHYECKas CBS3b;

5. TepMmoauHaMuveckre mapaMeTpsl U QPyHKIMH, 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKHUX MPOIECCOB;

6. CKOPOCTh XMMHYECKUX PEAKIUH U XHMHUECKOE paBHOBECHE;

7. Crioco0bI BEIpaKEHHUSI COCTaBa PaCTBOPOB, DIICKTPOIUTHIECKAs JHCCOIMAIUS, onpeneneHrne pH pacTBOpoB, rHIpon3
COJICH;

8. OKHUCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKLUH, METOBI 000pa KOA((GUIMEHTOB B YPaBHEHHUSIX OKUCIUTEIHHO-
BOCCTaHOBUTEILHBIX PEAKIIHUiA;

9. DNEKTPOXUMUIECKHE TPOIIECCHI: TAIbBAHUUECKUH AIEMEHT KaK XUMHUECKUH HCTOYHUK DIIEKTPUUECKOTO TOKa;
9JIEKTPOJIN3, KATOAHBIE M aHOJHBIE IPOLECCHI MPH AIEKTPOIIN3E;

10. OCHOBBI aHAJTUTUYECKON XUMHMH. MeToAbl KaueCTBEHHOIO M KOJIMYECTBEHHOIO XMMHYECKOr0 aHaJIn3a.

6.3. @oH/1 O1IEHOYHBIX CPEACTB

1. Bonpocsl k 3auety

Pasznen 1.

1.1 [leproauueckuii 3akoH U nepuoauueckas cucrema J.M.Menneneesa. Ilepuoasl, cemelicTBa, rpymimsl.

1.2 [TopsnkoBeiii HOMep neMeHTa. 3akoH Mo3nu. 3HaueHue nepuoandeckoro 3akoHa J[.11.Menneneena.

1.3 KBanTOBO-MexaHuuecKast MOZAEIb CTpOeHUs aroMa. KBaHTOBbIE yMcIa.

1.4 [TpuHIMIBI ¥ TpaBUJIa COCTABIICHUS SJEKTPOHHBIX U rpaduueckux GOpMyJ MHOTOIIEKTPOHHBIX aTOMOB: HMPUHIIMIT
HauMeHbIIel sHepruy, npuHuun Ilaynu, npasuno XyHna, npasuio Kieukosckoro.

1.5 [prunHa MeproMYHOCTH W3MEHEHHS CBOIMCTB JIEMEHTOB B psAAax M meprojax. [lepuoandeckoe W3MeHEHHE KHCIOTHO-
OCHOBHBIX W OKHCIIUTEJIFHO-BOCCTAHOBHUTEIBHBIX CBOMCTB M XMMHUYECKON aKTHBHOCTH 3JIEMEHTOB.

1.6 MexaHu3mbl 00pa30BaHUsl XUMHUYECKON CBSI3H.

1.7 OCHOBHBIE TIOJIOKEHUSI MeTo/1a BaJeHTHBIX cBsazeilt (MBC).

1.8 Crpykrypa monekyn. IIpuBecty mpumepsl.

1.9 XapakTep XUMHUYECKOH CBSI3H B KOMIUIEKCHBIX coeqUHEHHAX. CTpoeHHe KOMIUICKCHBIX HOHOB.

1.10 OO011as XxapakTepuCTUKa METaJLJIOB.

1.11 [TonmyyeHne U XUMUYECKUE CBOMCTBAa METAJIIOB.

1.12 IIpuMeHeHrEe METAJUIOB B CTPOUTENBHBIX TEXHOJIOTUAX. BaxkHeillne MeTaaInuecKue KOHCTPYKLIUOHHBIE MaTepUabl.
1.13 KoHueHTpaiust pacTBOPOB U CIIOCOOBI €€ BBIPAKEHUSI.

1.14 Jucconumanus >nekrponutoB. CTENeHs U KOHCTAHTa TUCCONMANNY. 3aKoH pazbaBieHus OcBajba.

1.15 Onexrponuruyeckas auccouuanus Bogsl. [lonarue pH.

1.16 I'mopomus coneit. IIpuBect npUMepEI.

1.17 Knaccudukaius OKMCIUTETbHO-BOCCTAHOBUTENBHBIX peaknuii (OBP). IIpuBectr mpuMepsl.

1.18 Mertozs! mogdopa kodddurienToB B ypaBHeHHsXx OBP.

1.19 Baxneiimue oxucnurenu u BocctaHoButenu. [lpuBectu npumep.

Pasznen 2.

2.1 I, II u III 3aKkOHBI TEPMOAMHAMUKH.

2.2 3akoH I'ecca u ciieCTBUSA U3 HETO.




2.3 OHTponHs U ee U3MEHCHHE B XUMHUYECKUX MPOIeccax.

24 Xapakrepuctuueckue ¢pyHkuun: DHeprus ['m66ca, sneprust ['enpmronbia. Hanpasnenne npoTexkanus XUMHYECKUX
IIPOLIECCOB.

2.5 IlonsATHE CKOPOCTU F'OMOI€HHOH U I€TEPOreHHON XMMUYECKOU PEeaKLUU.

2.6 DaxTopsl, BIUAIONUIME HA CKOPOCTH XUMHUYECKON PEaKIHH.

2.7 Teopust katanuza. 'oMoreHH»bIll U rereporeHHslil kaTanu3. Karanusatopsl 1 HHTHOUTOPSI.

2.8 XUMHUUECKOE PABHOBECHE U €TI0 CMEILEHHE.

2.9 CBolicTBa pacTBOPOB HEAIEKTPOIUTOB: 3akoHEI Bant-I'odda u Payns. M3oronnueckuit korddurmenr.
2.10 [TonsTre 00 3NMEKTPOAHBIX MOTEHIMANAX, UX n3Mepenue. CrannapTHslil anekrpon. @opmyna Hepucra.
2.11 Psin oTHOCHTENBHBIX CTAaHAAPTHBIX MMOTEHIIMAJIOB.

2.12 lanpBaHMYECKU 3JIEMEHT KaK XMUMUYECKUI HCTOUHUK AJIeKTpHuecKkoro Ttoka. [IpuBectu mpumep.

2.13 DNEeKTPOaU3 PacTBOPOB U paciuiaBoB. IIpuBecTu mpuMepsl. 3aKOHBI AIEKTPOIIH3A.

2.14 DIEeKTPOAHBIE TPOLECCHI TPU IIEKTPOIIH3E.

2.15 Koppo3sus merannos. OcHOBHbIE BBl KOppo3uu. IIpuBecTu npuMepsl.

2.16 Mertonbl 3alMTEl METALIOB OT KOppo3uu. IIpuBecty npumepsl.

2.17 JlucriepcHble cucTeMbl: Kiaccu(uKanus 1 MeTob! nonydyenus. [IpuBectu npumMeps.

2.18 MurnemisipHasl Teopusi 00pa30BaHUs KOJUIOUIHBIX PaCTBOPOB.

2.19 MounekynspHO-KMHETUYECKHE M ONTUYECKUE CBOMCTBA JUCHEPCHBIX CUCTEM.

2.20 Koarynsmust u ycTOHUMBOCTh TUCTIEPCHBIX CHCTEM.

Paznen 3.

3.1 KauecTBeHHBI aHaIN3: aHAIUTUYECKUI CUIHAN U ero Buabl. IlpuBecTu npumepsl.

3.2 KucnoTHO-OCHOBHOE THTPOBAHHE.

3.3 OKucIUTEIHbHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE,
3.4 T'paBuMeTpUYECKUN aHAIU3

3.5 Konopumerpuueckuii aHanus.

3.6 DIeKTpOXUMHUYECKHE METO bl aHATTN3A.

II. TecT k 3auery
BapuantoB 5. B kaxxgom Bapuante no 30 TeCTOBBIX 3aAaHUM.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPEJCTB

Bompocs! 1 3aganus A TEKYIEro KOHTPOJIA.

®DoHJT TECTOBBIX 3aJaHMid 110 XUMUHM BusyanbHoii cryauu tectupoanus (VTS) (500 3apanuit).
KonTpomnpHas padoTa.

Bonpocs! k 3auery.

TecT k 3auery.

7. YA4EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIS)

7.1. PexoMeHnayeMas JinTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBL, 3arnmaBue WsnarensctBo, | Kon-Bo Omn. agpec
JI1. | KopoBun OO6mas xumus: Y4eOHUK JUIS By30B Mocksa: 49
1 |H.B. Bricmiag mkona,
2002
JI1. | T'muaka HJL. | OOmas xuMust: yaeOHUK It Mocksa: FOpaiir, 101
2 GakayaBpOB 2014
JI1. | CyBopoB OO0mas XuMus: y4eOHUK Cankr- 1 URL.: http://biblioclub.ru/index.php?
3 | A.B.,Hukons [MetepOypr:Xum page=book&id=599264
ckuii A.B. m3aart, 2020
7.1.2. JlonoJHUTEeIbHAS TUTEPATYpPa
ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI2. | Bapnausu Xumust: 1abopaTtopHbIi pakTHkyM it | bpatck: bpl'V, 55
1 |MA, TEXHUYECKUX HaIpaBieHui noarorosku | 2015
Jlanuna C.®. |akagemMuueckoro GaxkamaBpuaTa
7.1.3. MeTonuueckue pa3padoTKu
ABTOpBHI, 3arinaBue W3narenscTBO, Komn-Bo On. aapec
JI3. | Pycuna O.b. | Xumust: Metogudeckue yKa3aHHUs AT bparck: bpI'VY, 80
1 MTOATOTOBKU CTYJICHTOB K TEKYIIEMY U 2011
HUTOTOBOMY KOHTPOJIIO
JI3. [Pycuna O.b. | Xumus: MeToAnYECKUE YKa3aHUS VIS Bbparck: bpI'VY, 132
2 HMOJArOTOBKYU CTYJIEHTOB K TEKYLIEMY U 2012
UTOTOBOMY KOHTPOJTIO

7.2. Ilepeuensb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn "MHTepHeT"




01

Ioptan GpyHIaMEHTAIEHOTO XUMHUUECKOTO http://www.chemnet.ru

obpaszoBanus Poccun

22 | Xumus i BceX: WITIOCTPUPOBaHHBIE MaTepraiibl o | http://school-sector.relarn.ru/nsm/
00IIei, OpraHNYecKoi 1 HEOPraHUIECKOH XUMHUH
33 | Bupryansnas Xumndeckas [IIkoma http://him-school.ru
7.3.1 llepevyeHnb NpOorpaMMHOro odecneyeHust
7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.2 TlepevyeHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | CnpaBouno-mpaBoBas cuctema «Koncynsrant ITmrocy
7.3.2.2 | «YHuBepcuTeTcKas 6ubnuoreka online»
7.3.2.3 | OnexTpoHHEIH Katanor oubmnotekn bpl'yY
7.3.2.4 | OnextpoHHas 6ubmmoreka bpl'Y
7.3.2.5 | UndopmanmonHas cucteMa "EnnHoe OkHO JOCTyna kK 00pa3oBaTeabHBIM pecypcam”
8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)
2420 JlaGopatopust obmeit OcHoBHOE 000pyIO0BaHHE:
Heopranndyeckon xumuu Nel - CTOJ XUMHUYECKUH;
- lllxad BBITSKHOM;
- Mydenbnas neus.
JlonoNHUTEIBHO:
-MenoBas Jocka - 1 mr.
YueOHas mebeb:
- KOMILIEKT MeOen (I0CaIouHbIX MeCT) - 26 mT.;
- KOMIUIEKT Me0Oeny (II0CagouHbIX MeCT) AT TpenoaaBartess — 1 ImT.;
2422 JlaGopatopust obmeit OcHoBHOE 000pyIOBaHHE:
HeopraHnyeckon xumMuu No2 - CTOJ XUMHUYECKUH;
- lllxad BHITSKHOM;
- HIxad cymmnbHsIi;
- Becol BJIA-200M;
- Becrl BJIKT-500M.
JlonoTHATEIBHO:
-MeJioBasi Jocka — | .
VYueGHast MeOens:
- KOMILIEKT MeOeld (0CaIouHbIX MecT) — 22 mT.;
- KOMIUIEKT Me0Oenu (II0CagouHbIX MecT) AT npenoaaBatesns — 1 mT.;
1349 VYdeOHas aynuTopus OcHOBHOE 000pyI0BaHKE:
(muCTUIeiHBIN Ki1acc) - nHTepaktiBHas 1ocka SMARTBoard 6801 co BctpoenHbM npoektopoM Unifi 35
(mmar.77"/195,6 cm) - 1 wr.
- M®YVY Canon LaserBase MF3228 - 1 mt.
- moruTop TFT 19 LG1953S-SF: 15 mr.
- cucTeMHBbIH 6ok P4-640, 1945gz, 2*256Mb, 200Gb, Ccombo, FDD, ATX 350W, kb/mous:
- 10 mT.
- ckanep CANOSCAN LIDE220 - 1 mrT.
- morutop TFT 17" LD L1753S-SF Silver 1280%1024, 1000:1, 300cd/m2. 8ms: 10 mT.
- cucteMHslit 610k CPU 5000/RAM 2Gb/HDD: 15 .
JlOnoJHUTEIBHO:
- MapKepHas JI0ocka- 1 mr.
VYueGHast MeOens:
- KOMIUIEKT Mebenu (mocagouHbix MecT/APM) - 41/25 wir.;
- KOMILIEKT Mebenu (mocanouHbix Mect/APM) s mpenonaBaress - 1 mr.
(cucremusIit 610K P4-640, 1945g7, 2*256Mb, 200Gb, Ccombo, FDD, ATX 350W, kb/mous
+ monutop TFT 19 LG1953S-SF 1 mwT.)
2201 yuTanpHbli 3a1 Nel Kommuiext Mebenu (T1ocagouHbIX MecCT)
Cremnaxu
Kommuiexkt Mebenu (IocafouHbIX MecT) Tt OubInoTekaps
BricTaBouHbIe mKadbl
K i5-2500/H67/4Gb (monuTop TFT19 Samsung) (101ur.);
npuntep HP Laser Jet P2055D (1mt.)
2416 VYuebHas ayIuTopus MenoBas gocka - 1 mrT.

VYuebHas MmeOenb:
- KOMILIEKT MeOenu (I0CaIouHbIX MecT) — 44 mT.;
- KOMIUIEKT MeOend (T0CaI0YHbIX MECT) [Tl MpenoaaBarels — 1 mrT.

9. METOJUYECKHUE YKA3ZAHUS 1151 O YUAIOIMXCSI IO OCBOEHMIO AU CLHUILIAHBI (MOIYJIST)

[penogaBanne AUCUMILIMHBI «XHMHSD) TPOBOAUTCS C MCIIOIb30BAHUEM CJICYIOIIHMX (POPM OpraHM3aliy yueOHOro mpomuecca:

¢ JICKIINA, TPOBEICHUEC KOTOpOﬁ OCHOBBIBACTCA HA aKTUBHOM MCTOIC 06yqu1/1;I, npu KOTOpOfI yJamuecs HE IMTaCCUBHBIC CIIyHIaTelIn,
a aKTUBHBIC YYaCTHUKHU 3aHATUSA, OTBEYAIOIINEC HAa BOIPOCHI MPEIIogaBaTeId. BOHpOCLI npernoaaBaTesl HACJICHbI Ha aKTUBU3AIUIO
IIpOLECCOB YCBOCHHU MaTEpUaa. HpenouaBaTenL 3apaHCC HAaMEYacCT CIIMCOK BOIIPOCOB, CTUMYJIUPYIOIIHUX aCCOLIMATUBHOC




MBIINUICHNUEC U YCTAHOBJICHUE CBsI3EH C paHee OCBOCHHBIM MaTEpUaJioM.

* 1abopaTopHBIE PaOOTHI, OCHOBBIBAIOIIIECS HA HHTEPAaKTHBHOM MeTO/ie 00ydJeHNs, IPH KOTOPOM yUaIfecs: B3anMOICHCTBYIOT He
TOJBKO C TIPeToaBaTesieM, HO U APYT ¢ ApyroM. [Ipu 3ToM JOMHHHpYET aKTHBHOCTD YUAIIUXCA B IIponecce o0y4eHus. Mecto
IpernojaBaTelis B UHTEPAaKTUBHBIX 3aHATHAX CBOJUTCS K HAIIPABJIEHUIO AESTENBHOCTH YYaIIUXCs Ha JOCTHXEHHUE IeTel 3aHATHS.
I1pu BBITOTHEHNY TA00PATOPHOH pabOTE HEOOXOANMO CTPOro COOIIIOAATh MTPAaBHIIa TEXHUKH 0€30MacHOCTH IPH OOpaIeHHIH C
o0opyoBaHHEM, IPHOOpPAMHI B PEaKTHBAMH; BCE HCCIECAOBAHUS (M3MEPEHHS) TPOM3BOANTD C MAKCUMAIIBHOM TIIATENBHOCTHIO; [UIS
BBIYMCIICHHH HCIIOIB30BaTh KadbKyIsATOp. [Ipu moaroroske k mabopaTopHoii paboTe 00ydaromuMcs peKOMEHIYEeTCs
HPUAEPKUBATHCS CIETYIOMIETO MIaHa:

- IPOYUTATh Ha3BaHHE PabOTHI, BEIICHUTE, KAKOBA IIENb JIAOOPaTOPHON pabOTHI, KAKOW XUMUIECKUH 3aKOH WM SIBIICHAE H3yJaroTCs
B IaHHOW paboTe 1 KaKUM METOJIOM OHa IPOBOIUTCS;

- IPOUYNUTATh ONKCcaHue pabOTHI OT Havuasa 10 KOHIA, He 3aJepKUBAsACh Ha BBIBOJE (POpMYIT;

- IOBTOPUTH COOTBETCTBYIOIIHH TEOPETHUECKUI MaTepUall, BHUMATENbHO O3HAKOMHTBCS € COJIEpKaHHEM pabOoThI U
obopynoBaHueM. HaliTi OTBETEI Ha KOHTPOJIBHBIE BOTIPOCH], IPHBEICHHBIC B KOHIIE OMMCAHHUS PaOOTHI;

- PacCMOTpPETH 10 yYeOHUKY YCTPOHCTBO U MPHUHIMI pabOTH IPUOOPOB, KOTOPhIE OyyT UCIIOIB30BAaThCS B paboTe;

- BBIACHHUTH, KaKHe XUMUYECKHUE SIBIEHHS Oy IyT HEMOCPEICTBEHHO UCCIIEI0BATHCS;

- PacCMOTPETH B ONMMCAHUH JTAOOPATOPHOH PabOTHI NPHUHIUITHAIBHYIO CXeMY SKCIIEpUMEHTa U TaOJHIy, B KOTOPYIO OyIyT
3aHOCHUTHCS Pe3yNbTaThl H3MEpeHHuit (1o HeoOxoaumocTH). Ecii Tabume! B paboTe HET, COCTaBHTH €€

- IPOAyMaTh, KAaKOH OKOHYATENIbHBINA PE3yJIbTaT U BHIBOJ IOJDKEH OBITH MOJIyYeH B JaHHOU J1abopaTopHO# padoTe.

Brinonnenue n1abopatopHoil paboThI 3akaHIMBaETCst OPOPMIIEHHEM OTYETa, KOTOPBIH IIPOBEPSCTCS PETIOAABATEIIEM.

IIpaBUiIbHO OQPOPMIICHHBIH OTYET 10 JTAOOPATOPHOM paboTe MOJKEH COIEPKaTh B ceOe CIeAyIoIne pa3aesbl:

- IOJTHOE Ha3BaHHE PaboTHI U e€ Ne;

- 11eJ1b paboThI;

- KpaTKHe TeOPETHYECKHEe CBEACHHS 10 TaHHOU TeMe;

- ONIMCaHUE YKCIIEPUMEHTAIBHON YaCTH: PUCYHOK HIIM CX€Ma HCIIONIb3yeMOl YCTaHOBKH, ITOPSIOK BRIITOTHEHHS paboTH,
HaOJIr01aeMble SIBIEHNS, YpaBHEHHs MPOTEKAIOMNX XUMUIECKUX PeaKLuii, TaOIHIbI C pe3yIbTaTaMHU SKCIIEPUMEHTOB,
rpaduueckue 3aBUCUMOCTH;

- BBIBO/I (JIOJDKEH COOTBETCTBOBATH IIETH PAOOTHI).

IIpu 3amute mabopaTopHON pabOTHI (Claue OTYETa O €€ BBINOJHEHHH) CTYACHT AO/DKEH yMeTh OOBACHUTH EIH, 3a/1a4H, X0
HPOBEJICHUs pabOThI, €€ Pe3yJIbTaThl, CICNIaTh BBIBOJ.

* caMocTosATeNIbHAs paboTa, HalpaBJICHHAS Ha yIiIyOlIeHNe U 3aKpeIUICHNe 3HAHUH, a Takke Pa3sBUTHE IPAKTHUCCKUX yMEHHH,
3aKII04aeTcsa B paboTe CTyAEHTOB C JIEKIIUOHHBIM MaTepHanIoM, IIOMCKE U aHaIN3€ MAaTepPUalIOB U3 TUTEPATypPHBIX U IEKTPOHHBIX
HCTOYHHKOB MH(POPMAIMH 110 33/JaHHOH TeMe, U3yYEeHNH TEM, BHIHECEHHBIX Ha CAMOCTOSITENBHYIO IPOPabOTKY, H3yUCHUH
MaTepHaa K IPaKTHUYECKUM 3aHATHSIM.

¢ KOHTpOJIbHas1 pa60Ta, CaMOCTOATCIIBHOC BBIIIOJTHCHUEC KOTOpOfI MO3BOJIACT NPUMCHUTD 3HAHUA 110 XUMHHU IIPU PEIICHUHN
CTaHAAapTHBIX 3a1a4.

* TEKYLIH KOHTPOJIb Y4EOHBIX JOCTIXKEHUH 00YUarOIMXCsl MPOBOAUTCS MOCIE U3YUEHHUS KaXKAOTO pa3zesa ¢ UCIOIb30BaHUEM
TEXHUYECKUX CPEICTB 00yucHHs Ha Oa3e OaHKa TECTOBBIX 3aaHuil BusyanbHoit ctyauu TectupoBanus (VTS). Ha ocHoBe
COTJTACOBAHHOTO PACITUCAHUS B OMPEICICHHOM KOMITBIOTEPHOM KJIacce MHIUBHIYaTbHO WITH JUIS TPYIIIHI B IIEJIOM OpTraHU3yeTCs
paboTa CTyI€HTOB C TeCTOBOH 000s10uKoil. KoIndecTBO TeCTOBBIX 3aJaHuUI, BBIIABAEMBIX KaXKJOMY 00yJaromeMycs B paMKax
OJTHOT'O KOHTPOJISA, B 3aBUCUMOCTH OT 00beMa paszeina coctasisier oT 20 10 30. BpeMs Ha moaroToBKy oTBETOB — OT 45 10 60 MHUH.

* KOHCYJIbTallMH. B cirywae 3aTpyMHEHUH IpH N3ydeHUH Kypca clieyeT 00paIaThes 3a MICEMEHHOH KOHCYIbTAIUel K CBOEMY
npenopasarento. KoHCyIbTallMy MOXKHO MOIYYUTh IO BOIPOCaM OpPraHU3aIlui CaMOCTOSITENIbHOM paboThI U 10 APYTUM
OpPIraHU3aLMOHHO-METOJUYECKUM BOIIPOCAM.

* 3ageT. K 3agery momyckaroTcs CTyJeHTHI, KOTOPbIE BBIMOIHIIN BeCh 00BbEM 3aIlIaHHPOBAaHHON pabOTHI B yCTAaHOBICHHBIE CPOKH,
a IMEHHO: TIOCEIAIH JIEKIUH U BeJIM KOHCIEKTHI; BBIITOJIHMIIN JIAOOPAaTOPHbIE pabOThl U 3ALUTUIN OTYETHI TI0 HUM; YCIIEIIHO
MPOIIUTH TECTHPOBAHKE IT0O OCHOBHBIM pa3/iesiaM AUCIMIUIMHEL 3a4eT OpraHu3yeTcs Ha 0a3e 3JEKTPOHHOTO OaHKa TECTOBBIX
3aJaHUHM U MOXKeT OBITh IPOBEACH KaK B MHCHbMEHHOM BHJIC B ayAUTOPHUH, TaK U B JUCIUICHHOM KJIacce C HCIONb30BaHUEM
Busyanshoii ctyauu tectupoBanus (VTS). KonuuecTBo 3a1anuii, BBIZaBa€MBIX KaX/I0MY CTYIEHTY B paMKax UTOTOBOTO KOHTPOJIA,
coctasiisier 30. OGuiee Bpems Ha MOATOTOBKY OTBETOB MPH TECTHPOBaHUH — 60 MHH.




