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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

Ienpro OCBOGHMS AUCIUILTHHBL « XUMHUSD) ABISCTCA (GOPMHUPOBAHUE y 00ydaromuxcs QyHIaMEHTANbHBIX 3HAHUH O
CTPOCHHH BEILECTBA, 3aKOHOMEPHOCTSIX IIPOTEKaHUSI XUMHYECKHX PEaKLMi M (pU3NKO-XMMHUYECKHUX IPOLIECcCax, JIeKaIINX
B OCHOBE ()OPMHPOBAHHUS U N3MEHEHHS CBOHCTB MUHEPAJIOB, TOPHBIX IIOPOJL U TTOJIE3HBIX HCKOMaeMbIX. OCBOCHHE
JVCIAIUIAHEI 00eCTIeunBaeT Pa3BUTHE ECTECTBEHHOHAYYHOTO MBIIUICHHS, HEOOXOIMMOTO IS TIOHMMAaHHS IIPOIIECCOB,
IIPOTEKAIOUIUX B HEAPAX 3eMIIH U IIpU pa3paboTke MECTOPOXKICHHUH.

1.2

JMcrMIuInHA HalpaB/ieHa Ha ()OPMHUPOBaHKE Y 00yJaIOMUXCS YMEHUI IPUMEHSITh XMMHUUECKHE 3HAHNS IIPH aHAJII3e
IPOLIECCOB B3aMMOJICHCTBUSI BELIECTB B PUPOIHBIX H TEXHOTEHHBIX YCIOBHSX, OLIEHKE YCTOHYMBOCTH TOPHBIX TIOPOJI, &
TaKKe IPH 00ECTICUCHUH TIPOMBIIIICHHOM U 9KOJIOTMYECKOI 6€3011acHOCTH TOPHOTO Ipou3BocTBa. Ocoboe BHUMaHUE
yrensercss popMHUPOBAHUIO HABBIKOB 0€30MacHOH paboTHI ¢ XUMIYECKUMHE BEIIECTBAMU M IOHUMAHUIO POITH XUMHIECKUX
(haKTOPOB B TEXHOJIOTHUYECKUX MPOIIECCAX HOOBIUU U IePepabOTKU MUHEPATIBHOTO CHIPbS.

2. MECTO JUCHUILIJIMHBI B CTPYKTYPE OOIl

Huxn (pazpen) OOIT: F1.0

2.1

TpeGoBaHust K NpeIBApPUTEIbHOM OATOTOBKE 00y4al0IIerocs:

2.1.1

Xumus

2.1.2

dusuka

2.13

Marematuka

2.2

JucuunInHbI H TPAKTHKH, JJIS KOTOPBIX OCBOECHUE JAHHOI TUCHUILIHHBI (MOXYJIs1) HEOOXOAUMO KaK
npeanecTByonee:

221

DKoJIoTHs

222

I'opHO-nIpOMBIIILIEHHAS] HKOJIOTUS

223

MarepuanoBeneHye U TEXHOIOIUS KOHCTPYUPOBAHUS MATEPUAIIOB

224

TepmoanHamuka

225

®dusnka TOPHBIX TOPOJ

226

Hepepa60TI<a ITIOJIE3HBIX UCKOIMaCMBIX

227

duznueckue mpoUECChI ITpU Z[O6BI‘{C ITIOJIC3HBIX HCKOITa€CMBbIX

228

Abpororus npeIupusITHi TOPHOIPOMBIIIIIEHHOTO U HE(Tera3oBoro KOMILIEKCOB

229

I'upporeonorus u MHXEHEPHAs T€OI0TUSL

2.2.10

VYaeOHas mpakTHKA MO TOIYYESHHUIO TEPBUYHBIX MPOYECCUOHANBHBIX YMEHUH U HABBIKOB, B TOM YHCJIE IEPBUYHBIX
YMEHUI 1 HaBBIKOB HAYYHO-HUCCIIEAOBATEIbCKOM NEATEIBHOCTU: YueOHO-TeoIornyecKast

2.2.11

IIpon3BoaCTBEHHAS MPAKTHKA MO MOTYYEHHUIO MPOHECCHOHANBHBIX YMEHHH U OIBITa IPO(ECCHOHATBHON NeSTENEHOCTH 2

2.2.12

IIpon3BoaCTBEHHAS MPAKTHKA MO IMOIYYEHHUIO IPOheCCHOHANEHBIX YMEHHIH 1 OITBITa PO(heCCHOHATBHON esITenbHOCTH 1

2.2.13

HpeL[I[I/IHJ'IOMHaf{ IMpaKTUKa

3. KOMIIETEHIIUH OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJINHBI

(MOZYJIST)

OIIK-2: Cnioco0eH ¢ ecTeCTBeHHOHAYYHBIX IO3ULIMI OLICHMBATHL CTPOEHME, XUMHUYECKUH U MUHePaJIbHbI COCTaB 3eMHOM
KOpbI, MOpdoornyeckue 0CO0eHHOCTH U FreHeTHYeCKHe TUMbI MeCTOPOKIeHHI M0JIe3HBIX HCKONAEMbIX NPH PellIeHHH
3aJa4 M0 PAHOHAILHOMY H KOMIIIEKCHOMY OCBOEHHIO I'e0pecypCHOIo NMOTeHIHAIa He/Ip Ha cyllle, Ha meab(e Mopeii 1 Ha

aKBaTOPHAX MHPOBOI0 OKeaHa

3HaThb:

YPOBCHB 1 OCHOBHBIC 3aKOHBI 1 ITOHATUA O6m€ﬁ u HeOpFaHH‘ICCKOfI XUMUU;

CTPOCHUE aTOMA U BECUIECTBA,
HepI/IOL[I/I"IeCKI/If/'I 3aKOH 1 3aKOHOMEPHOCTU U3MCHCHUSL CBOICTB OJICMCHTOB,
OCHOBHBIC KJIAaCChl HCOPraHUYCCKUX COCTMHECHUH.

YpoBeHb 2 | XUMHUYECKUI ¥ MUHEPAJILHBIA COCTAB 36MHOI KOPBI;

XUMHUYECKYIO IPUPOY MUHEPAJIOB U TOPHBIX NIOPOJ;
3aKOHOMEPHOCTH IIPOTEKAHUSA XMMUYECKUX IIPOLIECCOB B IPUPOJHBIX YCIOBUSAX;
(OpMBI HAXOXKJIEHHSI XUMUYECKHX JJICMEHTOB B HEIpax.

YPOBCHB 3 B3aMMOCBA3b XUMHUYECKOI'o COCTaBa, CTPYKTYPhI U CBOICTB TOPHBIX ITOPOA;

BIHSAHNE (HH3UKO-XUMUIECKHIX (PaKTOPOB Ha (POPMHUPOBAHNE MECTOPOKACHHN;
XUMHUUYECKUE OCHOBBI PALIMOHAIBHOIO U KOMILIEKCHOI'O OCBOEHUS T€OPECYPCHOTO IIOTCHIINAIIA;
POJIb XUMHYECKHUX IIPOLIECCOB B TEHE3UCE MECTOPOKIECHUH IIOJIE3HBIX HCKONAEMBIX.

YMeTh:

VYpoBeHb | | BBIMOJHATH PACYETHI MO0 XUMUYECKUM (pOpMyJiaM U YpaBHEHHSIM PEaKLUii;

OIIPCACIIATHL COCTAaB HCOPraHUICCKUX COCHHHGHHﬁ;
TIPUMECHATH OCHOBHBIC 3aKOHBI XMMUU IPU PEIICHUUN TUITOBBIX 3a1a4.




YpoBens 2

aHAJIU3UPOBATh XMMUYECKUI COCTaB MUHEPAJIOB U TOPHBIX IIOPOJ;
YCTaHaBJIUBATh CBA3b MEXKIY XUMUYECKMM COCTaBOM U CBOICTBaMU BELIECTB;
OOBSACHATH BIHMSHIE XMMHUUECKHX TIPOIIECCOB HA M3MEHEHHE COCTaBa Moo/,

VYpoBeHb 3 | OLIEHMBATH CTPOCHUE U BEIIECTBEHHBIH COCTAB HEAP C €CTECTBEHHOHAYYHBIX ITO3HITHH;
MIPUMEHATHh XUMUYECKHE 3HAHUS IPU 000CHOBAHUH PAI[IOHAIBEHOTO OCBOCHUS MECTOPOXKACHHIH;
HHTEPIPETHPOBATh JJaHHBIE O COCTABE MOPOJ TIPH PELIEHUH MPOEeCCHOHATIBHBIX 3a/1a4.

Buagers:

VYpoBenb 1 | HABBIKAMU BBITIOJIHEHHS TUIIOBBIX XUMUYECKUX PACUETOB;
METOJIMKOH MPOBEACHHS JJAOOPATOPHBIX PAbOT 110 XUMHH;
npuémamu 6e30macHoi paboTHI C peaKTHBAMH.

YpoBeHb 2 | METOaMU KaueCTBEHHOTO M KOJIMUYECTBCHHOTO aHAIN3a HEOPTAHNUECKUX BEIIECTB;
HaBbIKaMH 00pabOTKM M aHAJIM3a SKCIIEPUMEHTAIbHBIX JaHHBIX;

OCHOBaMH MHTEPIIPETANH XUMUIECKOH HHPOPMAIIUH.
VYpoBeHb 3 | HABBIKAMH NPAMEHEHHS XHMUYECKHUX 3HAHUIH NIPU eCTeCTBEHHOHAYYHOH OIICHKE HEMp;

METOAAaMU KOMIUIEKCHOTO aHaJIU3a COCTaBa TOPHBIX OO/,
HHCTPyMEHTaMH 00OCHOBAHHMS PeIleHNUil O pallMOHATIBHOMY U KOMILIEKCHOMY OCBOEHHIO T€OPECYpPCOB.

OIIK-13: Cnioco0eH NpUMMEHATH HABBIKH Pa3padoTKU CHCTEM MO o0ecnedeHHI0 IKOJIOTH4eCKOi U MPOMBbIIIJIEHHOH

0e3omacHoCTH MnpHu Nponu3BOACTBE paﬁOT mno 3KCHJIyaTaIIl/IOHHOﬁ pa3Beke, J00bIYe U nepepaGOTKe MMOJIE3HBIX HCKOIIA€MbIX, B

TOM YHUCJIC IIPH OCBOCHHUH PECypCoB ]]Je.]]bq)a MOpei;I H OKC€AHOB, CTPOUTEC/IBCTBY M IKCILIYyaTallMU MMOA3€MHBIX 00bEKTOB

3HaTh:

Ypogens 1

OCHOBHBIE 3aKOHBI M TIOHATHSI OOILEH 1 HEOPraHUIECKON XUMHU;
XUMHUYECKUE CBOMCTBA HEOPIaHUUECKUX BELIECTB;

OCHOBBI XHIMHYECKOH 0€30MaCHOCTH 1 MpaBIiIa O0PAICHNUS C BEIECTBAMUY,
KJIACCHU(DUKAINIO OMACHBIX XUMUYECKUX BEIIECTB.

YposeHs 2

XUMHYECKHUE MPOLECCHI, COTPOBOMKAAIOIINE JOOBITY U MepepabOTKy MOJIE3HBIX HCKONAEMBIX;
MeXaHU3MBI 00pa30BaHMsI BPEIHBIX U OIIACHBIX BEIIECTB B TOPHOM MPOU3BO/ICTBE;
(PU3UKO-XNMHIECKHE OCHOBBI TOPEHHUS, KOPPO3HUH, OKHCIICHHS B APYTUX ONACHBIX IIPOIIECCOB;
BIMSHHE XMMUUECKHUX (PaKTOPOB HA MIPOMBIIIICHHYIO U SKOJIOTHYECKYI0 0€30MaCHOCTb.

Yposens 3

(PM3MKO-XUMUYECKUE OCHOBBI NIPEAOTBPALICHHS U HEHTPaIU3aL1 ONACHBIX MPOLIECCOB;

MEXaHN3MbI TpaHC()OPMaLUH 3arpsI3HAIONINX BEIIECTB B IIPUPOIHOM Cpele;

XUMHYECKHE OCHOBBI pa3pabOTKH MEPOIPUATHIA IT0 CHIDKEHHUIO TEXHOTCHHBIX PHCKOB;

Hay4HBIE IPUHIIUIIBI 0OeCTIeueHHs 3KOIOTUYECKOIl U IPOMBIIIICHHON 6e30II1acCHOCTH IIPU OCBOCHUH HEJP.

YMeTh:

Yposens 1

BBITIOJTHATH XUMUUYECKUE PACUETHI;
OIIPEIEIIATE XapakTep MPOTEKAHUI XMMHUYECKUX PEaKIInii;
co0moaaTh TpeOOBaHUS TEXHUKU 0€30MacHOCTH TPH paboTe C BEIeCTBAMH.

Yposens 2

AHAJIM3UPOBATh XUMHIECKHUE IPOIECCH], CIOCOOHBIE TPUBECTH K aBAPHHHBIM CHTYAITHIM;
OLICHUBATh XMMHUUECKHII COCTaB BEIOPOCOB, COPOCOB U OTXO/IOB;
MIPUMEHSTH 3aKOHBI XMMHU IIPU BHIOOPE MEpP CHIKEHHS OIAcHBIX (PAaKTOPOB.

Ypogens 3

000CHOBBIBAaTh BHIOOP XMMHIECKHX METOJI0B IPEJOTBPAIICHHUS M HEHTPaIN3aliy OIACHBIX BEIECTB;
IIPOTHO3MPOBATH PA3BUTHE XUMUIECKH OMTACHBIX TIPOIIECCOB;

YUUTBIBATh (PU3UKO-XUMHUIECKHE OCOOCHHOCTH CpEebl IIpU pa3paboTke MEpOIPUSATHIA IO 00ECTIEICHHUIO
6€30MacHOCTH.

Baanernb:

Ypogens 1

HaBBIKaMH 0€30I1aCHOM pa60TI:I C XUMHUYCCKHMHU BEIICCTBAMMU,
MeTO]IHKOﬁ BBITIOJTHCHU A J'Ia60paTOpHBIX HCCHGHOB&HHﬁ;
HpI/IéMaMI/I I/I,Z[CHTI/I(l)I/IKaHI/II/I OITACHBIX XUMHUUYCCKHUX COGIII/IH€HI/II7L

Yposens 2

METOJlaMU aHAJIN3a XUMUIECKUX (PaKTOPOB PUCKa;
HABBIKAMU OLCHKM XUMHYECKOM OIIACHOCTH BELIECTB U IIPOLIECCOB;
OCHOBAaMH MHTEPIPETALUU PE3YJITATOB XMMUYECKOIO KOHTPOJIS.

Yposens 3

HaBbIKaMU NPUMCHCHUST XUMNYCCKHUX 3HAHAHN npu pa3pa60TKe MCpOHpPISITI/Iﬁ 110 00€ECIIEYEHHIO DKOJIOTHUECKOM 1
MIPOMBITIIJICHHOW 0€30IacHOCTH;

MeTOAaMH 0OOCHOBAHUS PEIICHHUH 0 CHIDKEHUIO TEXHOTCHHOW Harpy3Ku;

HHCTPYMEHTaMH OI[CHKH XUMHYECKUX PICKOB P SKCILTYATAIMH HEP M TOI3EMHBEIX OOBCKTOB.

B pe3yabTaTe 0CBOCHUA TUCHUIIJINHBI oﬁyqalomniflcﬂ JOJIZKCH

3.1|3unaTh:

3.1.1 | OCHOBHBIE 3aKOHBI U TMIOHATHUS OOIIEH U HEOPTAHMUECKON XIUMUHU;

3.1.2 CTPOCHHUC aTOMa U BCIIECTBA, HepI/IO,Z[I/I‘IE:CKI/Iﬁ 3aKOH U 3aKOHOMEPHOCTHU U3MCHCHU A CBOICTB OJICMCHTOB;

3.1.3 | XumMu4ecKuil 1 MHHEPAIBHBII COCTAaB TOPHBIX TOPOJI;

3.1.4 [ 3akOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKUX NIPOLIECCOB B IPHPOAHBIX U TEXHOTCHHBIX YCIIOBHUSX;




3.1.5 | ¢pu3HKO-XUMHIECKHE OCHOBBI IIPOIIECCOB, COMPOBOXKIAIOMINX JOOBITY U epepaboTKy MOIE3HBIX HCKOMAEMBIX;
3.1.6 | xummaeckue (aKTOPHI, BIMSAIONINE Ha SKOJIOTHIECKYIO ¥ IIPOMBIIIICHHYIO 0€301IaCHOCTh TOPHOTO ITPOM3BOJICTBA.
3.2 | ¥mertn:
3.2.1 | BBIMOJHATH pacuETHl IO XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM PEeaKLUil;
3.2.2| onpenensaTh COCTaB U CBOMCTBAa HEOPTAaHUYECKUX BEILECTB;
3.2.3 | aHanu3upOBaTh XMMUYECKUI COCTaB MUHEPAJIOB U FOPHBIX IIOPOL;
3.2.4| 00BACHATH BIMSIHIE XUMUYECKHX IPOIIECCOB HAa M3MEHEHHE CBOIMCTB MPUPOIHBIX MAaTEPHAIIOB;
3.2.5 | mpuMeHATh XUMHYECKHE 3HAHHS IIPH PEIICHIH 3a/1a9 PAIlHOHAIIEHOTO OCBOCHUS HEIID;
3.2.6 | ouieHNBaTH XUMHUYECKHE (PaKTOPBI PUCKa IIPU IPOM3BOICTBE TOPHBIX padoT.
3.3| Baaners:
3.3.1 | BBIMOJHEHUS TUMIOBBIX XUMHUECKUX PACUETOB U PELICHUS paCUETHBIX 3a1a4;
3.3.2 | mpoBeaeHus 1abOPaTOPHBIX PaboT 1Mo 00IIel M HEOPTaHMIECKOH XUMUH;
3.3.3 [ 6e3omacHoi pabOTHI C XUMUYECKIMH BEIIECTBAMH 1 000PYI0BaHHEM;
3.3.4| KaueCTBEHHOTO U KOJIMYECTBEHHOTO aHAIN3a HEOPIraHUYECKUX BEILIECTB;
3.3.5| 06paboTku, aHaIM3a U MHTEPIIPETALIMH SKCIIEPUMEHTAIbHBIX 1aHHbIX;
3.3.6| OLIEHKH XUMHUYECKOTO COCTaBa FOPHBIX OPOJ U MUHEPAJIOB;
3.3.7 | npuMeHeHHs] XUMUUECKUX 3HAHUH MPH PELICHNH 3a/1a4 PallMOHAIBHOTO OCBOSHHS HEJlp;
3.3.8| yuéra XuMuaecKux (paKTOPOB MPH 00ECTIEYSHNH IKOJIOTHUECKON M MPOMBIILIEHHOH 0€301MacHOCTH TOPHOTO
MIPOU3BOJCTBA.
4. CTPYKTYPA U COJEP)KAHUE JUCHUIIIMHBI (MO YJIS)
Koxn HaumeHoBanue paszieioB u Cemectp | YacoB | Komneren- | Jlureparypa | Hute | Ilp. IIpumeuyanue
3aHATHSA TeM /BMJ 3aHATHS/ / Kype 107071 paKT. | moar.
Paznen 1. OcHOBHbIE NOHATHS
U 3aKoHbI xumMuu. CTpoeHue
BelllecTBA.

1.1 Ponb v 3HaueHue xumuu. 3 2 OIIK-2 JI.1J11.2
OCHOBHBIE TOHSTHS B XMMHH. OIIK-13 JI1.4
OyHaMEHTaIbHbIE U YaCTHBIE JI1.5J12.1J13.
3aKOHBI. /JIex/ 1

21022

1.2 CrexuoMeTpruiecKHue pacueThl 1o 3 2 OIlK-2 JI1.3
OCHOBHBIM 3aKOHAM XHMUH. OIIK-13 JI1.6J12.2
Pemenne 3amau. /I1p/ JI2.3713.1

2354

1.3 Kiaccel HeopraHneckux 3 8 OIIK-2 JIT.1JI1.2
coequnenuii (HC): okcnapl, OIIK-13 JI1.4
KHUCJIOTBI, OCHOBAHUS, COJIH, JIT.5J12.1J13.
amQo-TepHbIe TUAPOKCUIBI H 1
TEeHETUYECKAs CBSI3b MEXKTY 2192
kmaccamu HC. /Cp/

1.4 Teopernueckue OCHOBBI 3 4 OIIK-2 JIT.1 JI1.2
COBPEMEHHOW TEOPUH CTPOSHUS OIIK-13 1.4
atoMma. [lepuonuyeckuii 3aKoH u JI1.5J12.1J13.
MePHOJIMIECKasi CHCTeMa 1
XUMHYECKuX 3e-meHToB /. 1. 21032
Meuneneena. /Jlex/

1.5 DneKTpoHHBIE POPMYJIIBI ATOMOB. 3 2 OIIK-2 JI1.3
ITepuoauue-cxuii 3akon /1. U. OIIK-13 JI1.6J12.2
MeungeneeBa. Pemenue JI2.3713.1
3anaq. /IIp/ 23 54

1.6 ATOMHBIE OpOHUTAIH. 3 8 OIlK-2 JIT.1J11.2
MHOr03JIEKTPOHHBIE ATOMEL. S, P, OIIK-13 JI1.4
d, f-amemMenThI epruoIuecKon JI1.5J12.1J13.
cucteMsl. /Cp/ 1

21022




1.7 Xumuueckas cBA3b. THUIIbI 2 OIIK-2 JI.1J11.2
XUMHYECKOU cBs3H. /JIex/ OIIK-13 1.4
JI1.5J12.1J13.
1
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1.8 Tunel cBsi3eil U BNUsHUE 2 OIIK-2 JI1.3
XapakTepa XUMHUe-CKOH CBs3U OIIK-13 JI1.6J12.2
Ha XUMUYECKHE CBOICTBa JI2.3J13.1
BeuiecTB. Pemenue 3anau. /Ilp/ D23 54

1.9 CrpoeHue, XUMUUECKasi CBSI3b, 8 OIIK-2 JI1.1J11.2
KIaccu(GUKaIUs 1 HOMCHKIIATypa OIIK-13 JI1.4
KOMIUIEKCHBIX COETUHEHH. JI1.5J12.1J13.
Bo30yxneHune aToMOB 1 1
THOpUIM3AIINs AaTOMHBIX 2192
opbutaneii. [IpocTpancTBeHHAS
CTPYKTypa MoJeKyJl. Ban-aep-

BaaJIbCOBBI cuitbL. /Cp/
Pa3nen 2. 3akoHomepHOCTH
NPOTEeKAHUST XUMH-4€CKHUX
peaxuuii. OBP.
JJIeKTPOXHUMHUYec-KHe
MPOIECCHI.

2.1 XuMmuueckas TEpMOJIMHAMUKA. 4 OIIK-2 JIT.1JI1.2
Xumudeckast KHHETHKA. 3aKOH OIIK-13 JI1.4
nerficTBrs Mace. XUMUUYECKOE JI1.5J12.1J13.
paBHOBecue. /JIex/ 1

2122

2.2 TepmoauHaMHKa XUMHUECKUX 2 OIIK-2 JI1.3
nporeccoB. CKOpocTh OIIK-13 JI1.6J12.2
XUMHYECKUX PEAKITHH. JI12.3J13.1
XuMHUYECKOEe paBHOBECHE. 23 54
Pemenue 3anmau. /Ilp/

2.3 Karanuz. Mexanusm 8 OIIK-2 JIT.1JI11.2
KaTaJIMTUYECKUX PEaKIUil. OIIK-13 JI1.4
XuMHUYECKOE paBHOBECHE, KOH- JIT.5J12.1J13.
CTaHTa PaBHOBECUsL. DHEPreTHKa 1
XUMHUYECKUX IIPOLIECCOB. 21052
TepmoxumMuueckue
pacuetsl. /Cp/

2.4 Knaccudukarus OBP. 4 OIIK-2 JIT.1 JI1.2
CranpapTHBIE JIEKTPOAHBIC OIIK-13 1.4
MOTEHIIMAJbl. YPaBHEHHE JIT.5J12.1J13.
Hepucra. Pan nanpsoxenuit 1
METAJUIOB.  DJIEKTPOIU3 01092
PacTBOpPOB U PACILIABOB
BeliecTB. [IpumeHeHne
anektponu3za. /Jlex/

2.5 Cocrasnenue ypaHenuit OBP. 4 OIIK-2 JI1.3
KonuuectBeHnble OIIK-13 JI1.6J12.2
3aKOHOMEPHOCTH DJIEKTPOJIN3a JI2.3J13.1
(3axonsr ®apanes). Pemenne 23 24
3amgaq. /IIp/

2.6 YerpoiicTBo U pabota 10 OIIK-2 JI.1J11.2
raJIbBAHUYECKOTO JIEMEHTA. OIIK-13 JI1.4
AxkymynsTopsl. /Cp/ JI1.5J12.1J13.

1
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Paznen 3. PactBopsbl. Teopusi
JIEKTPOJIUTHYECKOH
auccoumnanuu. JlucnepcHoie
CUCTEMBI.




3.1 Knaccudukamnus pacTBopos. 2 OIIK-2 J1.1J11.2
Crioco0bl BbIpasKEHHS OIIK-13 JI1.4
KOHIIEHTPAIH PacTBOPOB. JI1.5J12.1J13.
KonnurarusHele cBoiicTBa 1
pacTBOpoOB 2122
HEDJIEKTPOIUTOB. /JIek/

32 Teopus MeKTPOTUTHIECKON 2 OIIK-2 JI1.1 JI1.2
nuccormanuu. Kommonaaeie OIIK-13 JI1.4
PacTBOpHI: CTPOEHHE, CBOMCTBA, JI1.5J12.1J13.
M0JIyYeHUe, yCTOMYMBOCTD U 1
paspyurenue. ['pydoaucnepcHbie 21032
CUCTEMBI, PU3HAKH,

MIPaKTUYECKOE 3HaUCHUE.
DOMyYJIbCHH, CYCIICH3UH, ad3PO30JTH
(meIMBI, TyMaH, cMor). /JIex/

33 CriocoObI BBIpayKEHHS 2 OIIK-2 JI1.3
KOHIIEHTPAIIMH PacTBOPOB. OIIK-13 JI1.6J12.2
Jlrccomuartus KuCIoT, JI2.3J13.1
ocHoBaHUi u conelt. ['maponus 0354
coneil. Pemenue 3amay. /TIp/

34 IIpousBeneHue pacTBOPUMOCTH. 8 OIlK-2 JIT.1J11.2
OOMeHHbIe peaKIi B pacTBOpax OIIK-13 JI1.4
anekTponnToB. /Cp/ JI1.5J12.1J13.

1
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Paznen 4. O630p xumuu
3J1eMEHTOB: CBONCTBa
XHMHYECKHX 3JIEMEHTOB U UX
coeIMHEeHU

4.1 OO611as XapaKkTepucTUKa 4 OIIK-2 JI1.1 J11.2
371eMeHTOB. DOopMbI OIIK-13 JI1.4
HaX0XKACHUS U JI1.5J12.1J13.
pacrpoCTpaHeHHOCTh B MIPUPOJE. 1
OOmmas XapakTepUCTHKA
METaJUIOB ¥ HEMETAILIOB.

M3meneHnue cBOMCTB 31€MEHTOB
U X COeTUHEHUH (OKCUIbI,
KHCJIOTBI, OCHOBAHUS, COJIH) B
IIepHOANYEcKoit cucteme. /Jlex/

4.2 OO0m1as xapaKTepuCTUKA 2 OIIK-2 JI1.3
METaJJIOB U HEMETAJIJIOB. OIIK-13 JI1.6J12.2
M3meneHue CBOMCTB 3IEMEHTOB JI2.3J13.1
U X COCTMHEHUH (OKCUJIBI,

KHCJIOTBI, OCHOBAaHUSI, COJIN) B
NIEPUOIUUECKON CHCTEME.
Pemenue 3anmaq. /Tlp/

43 Hewmetamsl, cBoticTBa, 10 OIIK-2 JIT.1 JI1.2
NIPUMEHEHNE BaKHEHINX OIIK-13 1.4
CBOMCTB COCIMHEHUI — OKCHIBI, JI1.5J12.1J13.

HUTPUJIBI, OOpUIBI, KapOUIBI.
Meramnbl, CBOMCTBA,
coenuHenus. lllenounsie u
IIEJIOYHO-3€MENIbHEIC METAJIIIBI,
XAMUS IEPEXOTHBIX

meTamios. /Cp/

1

Paszgen 5. CnenuaiabHbIe
pa3aebl XUMHUH.




5.1

XuUMus MOJIE3HBIX UCKONAEMBIX.
XUMHKO-MHHEPAIOrH4yecKast
XapaKTepUCTUKA PYJ U HEPYIHBIX
MIOJIE3HBIX UCKOIAEMBIX,
MIPUPOTHBIX YHEPTOHOCUTENEH U
YIIIEPOAHBIX MaTEPHANIOB.
IIpupoaHble HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIH a3,
HedTb, KAMEHHBIN YTOJIb,
cinanupl. [IpuMeHenue
PaArOaKTUBHOCTH 1L
OIIpe/ieNIeHNs BO3PACTa TOPHBIX
nopoz. /Jlex/

OIIK-2
OIIK-13

JI1.8J12.4J13.
1
96 07

5.2

Xumudeckas HIeHTHOUKAIUS 1
aHajIu3 BEIECTBA.
Wnentudukanus KATHOHOB U
AHMOHOB HEOPTaHMUYECKHX
BemiecTB. OCHOBHBIE METO/IBI
KOJIMYECTBEHHOTO aHanu3a. /JIex/

OIIK-2
OIIK-13

JI1.10J12.5J13
1
96 37

53

XUMHSL U SKOJIOTHS B
TOpHO00bIBAOIIEH
TIPOMBIIIIICHHOCTH.
3arpsi3sHEHHE OKpY’Karomen
Cpezibl, poJb XMMHUH B PEILICHUT
9KOJIOTUYECKUX IPOoOIIeM B
TOPHO00BIBATOIIEH
IIPOMBIIIIEHHOCTH. /JIeK/

OIIK-2
OIIK-13

J1.11
JI1.12J12.6J13
.1
326 27

54

XuMHUS TONE3HBIX UCKOIAeMBbIX.
XUMHKO-MHHEPAIOrH4yecKast
XapaKTepHCTHKA Py U HEPYAHBIX
MIOJIE3HBIX HCKOMAEMBIX,
MIPUPOTHBIX SHEPTOHOCUTENEH U
YTIICPOIHBIX MaTEPHAIIOB.
Xumudeckast HACHTHUKAIUS 1
a”anu3 BeliecTsa. OCHOBHBIE
METO/Ibl KAUECTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIH3a
BEIECTB. XUMHS U IKOJIOTHS B
TOpHO00bIBAOIIEH
MIPOMBIIITICHHOCTH. OCHOBHBIE
HaIpaBJICHUS OXPAHBI
OKpY’Karollleil IPUPOJHON Cpebl
1 KOMITJIEKCHOTO MCHONb30BaHUS
TIPUPOTHBIX PECYPCOB
MIPUMEHUTENBHO K
TOpHO00bIBAtOIIEH
npoMsInieHHoCTH. /I1p/

OIIK-2
OIIK-13

J1.8 J11.9
JI1.10 JI1.11
JI1.12J12.4
J12.5
J12.6J13.1
96 37

5.5

«Xumudeckasi HIeHTHOUKAINS 1
aHaJU3 BEIECTBa»; « XUMHS U
9KOJIOTHSI B TOPHOIOOBIBAIOIIEH
npoMbIIIeHHOCTHY. (Pedepat
nm goknan). /Cp/

OIIK-2
OIIK-13

JI1.10J12.5J13
1
96 37

Pasgen 6. JIaGopaTopHbIii
NPaKTHKYM

6.1

OO61ue npaBuiia paboThI B
naboparopuu. TexHuka
0€301I1aCHOCTH.

Pa6ora Ne 1. Texauka
B3BEIIMBaHuUs Ha Becax. /JIad/

OIIK-2
OIIK-13

JI1.7J12.3J13.
1
95

6.2

Tema: Xumnyeckas
TEPMOTTHAMUKA.

Pa6ota Ne 2. Onpeznenenne
TEIUIOTHI PACTBOPEHUS U
TETJIOTHI HeWTpanu3anuu. /J1ad/

OIIK-2
OIIK-13

JI1.7J12.3J13.
1
35




6.3 Tema: Xumuueckasi KHHETHKA. 3 3 OIIK-2 JI1.7J12.3J13.
Pa6ora Ne 3. Uzyuenue OIIK-13 1
3aBUCUMOCTH OTHOCHUTEIBHOM 25
CKOPOCTH PEaKIUU OT
KOHLICHTPALIMH PEaripyromx
Bemiects. /J1ab/

6.4 Tema: PacTBopbl. 3 4 OIlK-2 JI1.7J12.3J13.
Pa6ota Ne 4. [TpuroroBiieHue OIIK-13 1
pPacTBOPOB 3aAaHHON 35

KOHLICHTPALMH (IIPOLICHTHO,
MOJIIPHOW, HOPMaITbHOIT). /J1ab/

6.5 Tema: OKHUCIUTENBHO- 3 4 OIIK-2 JI1.7J12.3J13.
BOCCTaHOBUTEIIb-HbIE PEAKLIUU. OIIK-13 1
Pa6ora Ne §. 35
[lepmanTaHaTOMETPHSL.

OmnpeneneHue THTPaA U
HOPMaJIbHOCTH pabovero
pactBopa. /J1a6/

6.6 Tema: DneKTpoXUMUYECKHe 3 4 OIlK-2 JI1.7J12.3J13.
TIPOLIECCHI OIIK-13 1
Pabota Ne 6 Dnexrponus 35
pactBopoB. /J1ab/

6.7 Tema: Kopposus meranios 3 2 OIIK-2 JI1.7J12.3J13.
Pabora Ne 7. Kopposust Mmeau OIIK-13 1
IIpu KOHTaKTe ¢ Homgom. /J1ab/ 35

6.8 Tema: Xumus 3 2 OIIK-2 JI1.7J12.3J13.
KOOPJMHAIIMOHHBIX COSIMHEHHMN. OIIK-13 1
Pabora 8. Omnpenenenue obreit 25

JKECTKOCTU BOJOIPOBOIHOM
Bozpl T. bumikek Kbiproizckoi
PecrryOmuku. /J1a6/

6.9 Tema: XvMus 5JIEMEHTOB. 3 2 OIIK-2 JI1.7J12.3J13.
Pa6ora Ne 9. O6Hapy:xeHue OIIK-13 1
KaTUOHOB. /J1ab/ 25

6.10 Pa6ota Ne 10. O6HapyxeHHe 3 2 OIlK-2 JI1.7J12.3J13.
aHnoHOB. /J1a6/ OIIK-13 1
25
6.11 /Kp3x/ 3 0,3 OIIK-2 JI3.1
OIIK-13
6.12 /DK3amen/ 3 35,7 OIIK-2 JI3.1
OIIK-13

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. KoHTpoOJIbHBIE BOIIPOCHI H 32JaHUS

Bomnpocs! nis nposepku ypoHst 00ydeHHOocTH 3HATD:

L. OCHOBHBIE TIOHATHS U 3aKOHBI XUMHU.

2. 3aK0H COXpaHEHUs] MacChl M SHEPTUH, 3aKOH IIOCTOSHCTBA COCTaBa, Ta30BBIC 3aKOHBI, 3aKOH YKBHUBAJICHTOB.
3. DKBHBAJICHT, SKBUBAJICHTHAS Macca, SKBUBAJICHTHBIH 00BEM.

4. Kiaccel HeopraHu4eckux cOeAMHEHUH, NX CBOMCTBA U MTOJyYEHUE.

5. CrpoeHue aToMa M CHCTEMAaTHKa XMMUYECKHX 3JIEMEHTOB.

6. KBaHTOBO- MEXaHMY€ECKash MOZIENb aTOMa.

7. KBanrossie uncina. [ToHsTHE 3)1€KTPOHHON OpOUTAIH.

8. Iopsanok 3amonHEeHUs] aTOMHBIX OpOUTaIeH.

9. Ipunnun [aynu, npasuno I'ynaa u Kneukockoro.

10. CrpoeHre MHOTOJIEKTPOHHBIX aTOMOB.

1. Bo30yxaeHue aTOMOB U THOpUIU3AIHSL OpOUTAIEH.

12. I'eomeTpust Monekyn. BaneHTHOCTD U CTeNEHb OKUCIEHUSI.

13. Iepronmaeckas cucTeMa M IEPHOIMUESCKHI 3aKOH B CBETE YUCHHS O CTPOCHUH aTOMA.
14. XuMuueckast CBs3b.

15. OCHOBHBIE BH/BI U XapaKTEPUCTUKU XUMUYECKOI! CBSI3H.

16. KoBasieHTHas CBSI3b U €€ XapaKTEPUCTUKH.

17. JlBa MexaHM3Ma 00pa30BaHMs KOBAICHTHON CBSI3M: OOMEHHBIN M JOHOPHO-aKI[ETITOPHBI.
18. HonHas cBs3b, €€ OTINYUTEIbHBIE 0COOEHHOCTH.

19. Bogpopoanast cBsizb.




20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51,
52.

Merannuueckas CBs3b.

3aKOHOMEPHOCTU MPOTEKAHUSI XUMUUYECKUX MTPOLIECCOB.
TepMoXuUMHUYECKHE 3aKOHBI U PACUETHL.

Xumuueckoe paBHOBECHE.

[punuun Jle-1llatense u ycinoBus €ro cCMeIeHusl.

OO1ye OHSTHS O PacTBOpAXx.

PactBopuMOCTSD.

3akoH Bant-T'odda.

CrnocoOb! BbIpakeHUs! KOHLIEHTPALMK PACTBOPOB: MACCOBAasl JOJs, MOJISIPHOCTh, HOPMaIbHOCTb, MOJISUIBHOCTD, TUTP.
PacTBOpBI 271€KTPOIUTOB.

CuibHBIE U CIIa0bIe AIEKTPOIUTHI.

KoHcTaHTa AucconManyy U CTENeHb JUCCOLUALIUH.

HonHoe mpousBeieHHEe BOABI, BOJOPOJHBINA MOKA3aTEeNb.
Wupukaropsl. 'naponus conei.

KoncranTa u crenesb rugposusa.

DaKTOpBbI, BIUAIONINE HA THAPOIU3.

JXecTKoCTb BOIBI M CIIOCOOH! €€ yCTpaHEHHUS.

Croco6s1 monydeHus. CTpoeHHne MUIIEIIIHL.

VYeToiunBOCTh U KOAryJisiiusl.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE TTPOLIECCHI.

YpaBHEHHS NIEKTPOHHOTO W HOHHO-3JIEKTPOHHOTO OayaHca.
CraHgapTHBII BOIOPOIHBIH 271EKTPO.

IMonsiTHe 00 1EKTPOHOM HMOTEHIIUANE.

HanpaBneHHOCTb NPOTEKaHUS OKUCIUTENBHO-BOCCTAHOBUTENBHBIX MIPOLIECCOB.
I'anpBaHUYECKHE DIEMEHTHI.

TepMouHamMKKa 3JIEKTPOAHBIX MpoLieccoB, ypaBHeHre HepHera.
KoHneHnTpannoHHble Leny. DIeKTPOABIKYIIAs CHIIA.
DIEKTPOIN3 PaCTBOPOB U PaCILIABOB.

IlocnenoBaTeIbHOCTh KATOAHBIX M aHOJHBIX IIPOLIECCOB.
OeKTpoau3 ¢ paCTBOPUMBIMH U HEPACTBOPHUMBIMH 31EKTPOJAMHU.
3akonsl Qapazes. Boixon no Toky. [Ipumenenue snexrponusa.
AKKYMyJISTOpPBL. TOIUIUBHBIE JIEMEHTHL.

Koppo3sus meramnos. XuMudeckas U 3JIEKTPOXUMUUEcKas KOppo3ust. DaKkTopbl, BIUSIONIE Ha CKOPOCTh

3HeKTpOXHMH‘{CCKOﬁ KOPpPO3UH. MeToibl 3aIIMTE METAJIJIOB OT KOppO3H1H.

53.
54.
55.

OO01mas XxapakTeprCcTUKa JIEMEHTOB.
DopMbI HAXOKICHUS U PACIIPOCTPAHEHHOCTh B MPHUPOJIE.
[Mono)keHne HIIEMEHTOB B IEPHOANYECKON CHCTEME, CTPOCHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB AJIEMEHTOB, BO3MOXKHBIE

CTCIICHN OKHCJICHUA U BAJICHTHOCTU B COCAMHCHMUAX,

56.
57.
58.
59.
60.
61.
62.

IpocTsie BemecTBa: 00ImIas XapakTepPUCTHKA, (PU3NIECKHIE I XUMUIECKHE CBOHCTBA.

OO01as XxapakTepuCcTUKa METANIOB U HEMETAILIOB.

V3smeHeHne CBOWCTB IEMEHTOB M UX COEJMHEHMH (OKCUBI, KUCIOTHI, OCHOBAHUS, COJIM) B IEPHOAUYECKOH cucremMe
OHeprus, IIIHA, HAIIPaBIEHHOCTh, HACHIIAEMOCTb.

Mero[ BaJICeHTHBIX CBSI3EH.

KoMmniekcHble coeTUHEHHUS.

Kowmmurekcoobpa3zoBarteiu, TUraHabl, KOOPAWHAIMOHHOE YHCIIO0, BHYTPEHHSS M BHENTHSA cepa, THUITEI XMMUIECKOH CBSI3U

B KOMIIJICKCHBIX COCIUHCHUIX.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

YcTOMUMBOCTh KOMIUIEKCHBIX COEAMHEHNH, KOHCTaHTa HECTOMKOCTH U yCTOMYHUBOCTH KOMIIJIEKCHOTO MOHA.
Peaxuny komIutekcooOpa3oBaHusl.

IlepBblii 3aKOH TEPMOIUHAMUKH.

TemnnoBele 3 PeKTs H300apHBIX U H30XOPHBIX MIPOLIECCOB.

BTopoii 3akoH TepMOAMHAMUKH.

DHTpoOIUs.

Dueprus ['nb6ca.

YeaoBue caMONpOU3BOJILHOTO MPOTEKaHUs IpoLecca.

Cas13b 3Heprun ['m00ca ¢ SHTAIBIINCH, SHTPONIMEH U KOHCTAHTON PAaBHOBECHSL.
Xumnueckass KUHETHKA.

KuHeTrka rOMOT€HHBIX M T€TEPOTeHHBIX MIPOIIECCOB.

DaxTOpBbI, BIUSIIOLNE HA CKOPOCTh PEaKIHH.

3akoH JeHCTBYIOIMUX Macc, mpaBmio Baut-I'odda, ypaBaenue Appenuyca.
DHeprus akTHBAlUH.

HeobOpaTtumMbie u 00paTUMble XUMUYECKUE PEAKLIUH.

Koncranra paBnosecus: Kp, Kc.

TepMonuHaMUKa IPOLECCOB PACTBOPEHUSL.

KonnuratusHble CBOWCTBA paCTBOPOB: 3aKOHBI Payis,

Konnounnnsie pacTBOpBHIL.

3amanus ais mpoBepku ypoBHs ooydenHoctd YMETD U BJIAJIETh:

1.

Omnpenenure GopMyITy COSANHEHNUS, UMEIOIIETO COCTaB B MACCOBBIX JIOJISAX MpoIeHTa: Kamus — 44,9; cepsl — 18,4;

Kuciopona — 36,7.




2. Omnpenenute KOIUUECTBO BelIecTBa (Mob), coaepkameecs B 37,6  uutpata Meau(Il) Cu(NO3)2.

3. Kakoit o0bem mpu H. y. 3anumaet xiop (CI2) maccoii 14,2 T.

4. OmnpenenuTe YUCIIO MOJIEKYJI, COAepKaIuxcs B Bogopoae H2 oobemom 5 cM® (H.y.).

5. Kaxk Ha3bIBaeTCSA OKOJO SAEPHOE MPOCTPAHCTBO, B KOTOPOM C HAHOOJMBIIIEil BEPOSTHOCTEIO MOXKET HAXOAUTHCS MIEKTPOH?
6. HasoBuTe KBaHTOBOE YHCIIO, XapAKTEPU3YIOIIee COOCTBEHHOE BPALCHHE dJICKTPOHA BOKPYT CBOCH ocu?

7. Omnpenenire BEIHYHHY, KOTOPask XapaKTEepU3yeT OKUCIUTEILHO-BOCCTAHOBUTEIIFHBIC CBOMCTBA HEHTPAIEHOTO aTOMA.
8. Omnpenenure epBhIe ABa 3JEMEHTA B Ka)XIOM ITEPHOJIE, TOCIEAHUH MIEKTPOH ¥ KOTOPHIX WAET HA BHEITHIH
SHEPreTHUECKU YPOBEHbD S-TIOLYPOBHSL.

9. Omnpenenure GopMyITy BBICIIEIO OKCHIA AJIEMEHTa C AICKTPOHHOH KOH(DUTypalei atomMa
1522522p63s23p64s23d104p2 .

10. Omnpenenure 3IeMEHT IEKTPOHHAS KOH(HUTYPAIlK KOTOPOTO COOTBETCTBYET 1522522p63s523p64s23d104pS5.

11. OnpenenuTte YHTANBINI0 00pa30BaHus KapOoHATa MarHusl, €Ciy Npu ero pasznoxkennu nornomaetcs 100,9 k/Ix Temna
(AH°(MgO) =-635,1 xJIx/monb, AH°(CO2) =-393,5 xJIx/M0JIb).

12. Omnpenenure saepruro [ nd6ca (AG®) peakuuu, eciu

(CH4(r) + 202(1) = CO2(r) + 2H20(1); AH°= —802,2 /]¢/MOJIb
(S°(C0O2) = 213,66 Tx/mons[1K; S°(H20) = 188,72 JIx/mons [ 1K; S°(CH4) = 186,27 JIx/monb [ 1K; S°(02) = 205,04 Ix/Monb[1K).

13. Omnpenenure IpH KaKAX YCIOBUSIX IMPOUCXOIAT CAMOIPOU3BOIBHBIC TIPOIIECCHI.

14. Omnpenenure ckopocTs mpsmoii peaknun H2(r) + CI2(r) <> 2HCI(r), ecnu naBieHns BO3pacTeT B 2 pasa.

15. Onpeznenure TeMIepaTypHbIH KOdQPHULIUEHT CKOPOCTH PeaKiiy, €ClIU MOBBIIATh TeMiepaTypy Ha 40°,a ckopocTh
peakuuu yBenuuuiach B 16 pas.

16. Omnpenenurte KoHCTaHTy paBHoBecus peakmuu CO2(T) + CaO(kp) «» CaCO3(kp).

17. Omnpenenute paBHOBecue peakiun 2ZnS(kp) + 302(r)«> 2ZnO(kp) + 2SO2(kp) , ecnu

1) YBEJIMYUTH KOHLIEHTPALKIO KUCIOPOJa;

2) IIPU JOMNOJIHUTENIBHOM BBeeHUH Zn0O;

3) IIPY TIOBBIIICHUN TEMIIEPaTypHI;

4) IIPY TOBBIIIEHUN AAaBJICHHUS.

18. Ornpenenute AUMONBHBIA MOMEHT MojieKyibl HBr, ecinu mmuna qunosnst pasaa 0,180710—10m.

19. Omnpenenure Maccy MoueBHHEI ((NH2)2CO) paBHa, eciii ee pacTBOPHIIH B Bojie Maccoid 150 1, Temmeparypa KUIIeHUs
pacTtBOpa nosbicuiack Ha 0,36 rpagycos.

20. Onpenenure TUI OKUCIUTENbHO-BOCCTAHOBUTEIBHON peaKIuu

10FeSO4 + 2HJO3 + 5H2S04 = 5Fe2(S04)3 + J2 + 6H20

21. OmnpenenuTe BEMIECTBA, BRIACISIONINECS 1 00pa3yIomuecs Ha aHOE MIPH AJIEKTPOoIn3e BOJHOTo pacTBopa Na3PO4.
22. Omnpenenute ckopocTh npsimoil peakiuu H2(r) + CI2(r) «» 2HCI(r) npu noBbIlIeHNH JaBJieHus B 2 pasa.

23. Omnpenenute MOJBHYIO KOHIICHTPAIHIO PAcTBOpa, COAEPIKAMIETO CYJIb(paT HATPUS Maccol 5 T BOABI Maccoi 55 T, paBHa

5.2. Tembl KypcoBbIX padoT (IPOEKTOB)

V4eOHBIM IJTAaHOM HE MPEIyCMOTPEHO

5.3. ®oHa OLIEHOYHBIX CPEICTB

Jlaboparopnoe 3ananue B [IPUJIOXKEHWU 3
[IpaxTnaeckue 3ananus B [IPUJIOXKEHUU 4

5.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

Jl1st Teky1ero KOHTpoIs:

INocemaeMoCTb, KOHCIEKT JIEKIHH, TETPaab JJIs Ta00PaTOPHBIX M MPAKTUYECKHX PaboT, akTuBHOCTH, CPC.
Jlns py6eKHOro KOHTPOJIA:

Bonpocs CPC.

Jl1 IpoMeKyTOYHOTO KOHTPOJISL:

Bompocs! 11 MOATOTOBKH K 3a4eTy.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTENU 3arnasue W3narensctBo, rof
JI1.1 | Axmeros H.C. O0mas 1 HeopraHnJecKast XUMHUS: YIeOHNK IS By30B M.: U3natenbckuii HEHTp
"Axkagemus" 2001
JI1.2 | VYraii S.A. OO01as ¥ HeopraHu4ecKast XMMUs M.: Bricuias mkoia 1997
JI1.3 | Cracs H. @., 3amauu, BONPOCH U YIPaXHEHUS 10 00IIel XUMUN Tomck 2006
Juceuxuit B. H
JI1.4 | T'munaka H.JL Oo6mas xumust: YaeOHoe mocooue M.: Knopyc 2013
JI1.5 | Koposun H.B. OO0mast XuMusi: YIeOHHK T TEXHUYECKUX HAIPaBIl. U CIIell. M. Beicmias mkosna 2006
Bys3o0B - 7-e u3a., ucmp.
JI1.6 |I'nmunka H.JL 3aga4n ¥ yIpaXHEHHS 110 00IIEeH XIMUH M. KHOPVYC 2009
JI1.7 | Cracs H.®., JlabopaTopHEIH MpakTHKyM 10 00Imei 1 HeopraHuwdeckod xumun | M. Bricimas mkoma 2007
IInakunkun A.




ABTOpBI, COCTABUTEIH

3arnaBue

W3naTenbcTBO, rof

JI1.8 | Boitnomnukos B.JI. Knura o nosnesHbIx HCKONaeMBbIX. M.: Henmpa 1991. -175 ¢
JI1.9 |byxapkuna T.B., XuMus IPUPOJHBIX S3HEPTOHOCUTENEN U YIIIEPOAHBIX M.: PXTY 1999
Hurypos H.T'. MaTepUajoB
JI1.10 | Bepxxuunnckas C.B., | Xumust u TeXHONOTUsl HE(TH U Tasa. 2007. - 400 c.
Hurypos H.T'.
JI1.11 | Csunnosa JI. . Xumudeckre MeTo Il ananm3a. MnenTudukanus BemecTsa. Tomck 2008
JI1.12 | Mupoununyenko 0. XuMHI4ecKre 3arpsi3sHeHIs Onoc(epsl U UX ONpeieIeHIe Tomck: nza-so TITY 2010
10.IOpmasoBa T. A
6.1.2. lonoIHUTeIbHAS JJUTEPATYpa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, rof,
JI2.1 |Hekpacos b.B. OcHOBEHI 00mIeH XuMHUH: T. 1,2 M 1973
JI2.2 |Jlebenesa M.I., CO0pHHK 33139 ¥ YIPaKHEHHH 110 XUMHH C PEIICHUSAMH M. Beicmas mxomna 2007
Ankynumosa MLA. TUIIOBBIX U YCJIOXKHEHBIX 3a/1a4
JI2.3 | Cracs H. ®. CripaBouHUK 110 001Iel 1 HEOPraHUYECKOH XUMUHN M.: Xumus 1978. -2 c.
JI2.4 | Bepumnun B.1 AHanutnyeckast XUMUst M.:Axagemus 2011
JI2.5 |Cwmeranun B.H. 3ammTa OKpyXKaromei cpeapl OT OTXOI0B MPOU3BOACTBA U M.: Komoc 2000. — 231 ¢
notpebsieHus. : Yaeb.mocodue.
JI2.6 |Jlo3anosckas N.1., OKoJorus U oxpana Ouocdepbl P XUMHYESCKOM 3arps3HCHUH. M.: Beici.mk 1998. — 287 c.
Opos J1.C.
6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3ariaBue W3narenscTBo, rof
JI3.1 | CocraBurenu: MeTtoandeckue yka3aHHs K MPAKTH-YECKUM (CEMHHAPCKIM) U bumxex 2018
Joxymanuesa 4.1, 71a00PaTOPHBIM 3aHITUSAM 0 XUMHU
KaceimoBa 3.Jxk.
6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAIMOHHO# ceTu "UHTepHeT"
21 http://www.alhimikov.net/ele
ktronbuch/menu.html
32 onx.distant.ru/posobie-
1/chemistrv/ind-6/htm
93 http://alhimik.ru/abitur/abit4
1.html#9.41
D4 http://alhimik.ru/zadachnik/c
ontent.html
95 http://himi.jofo.ru/261520.ht
ml
26 http://www.rusoil.net/
37 http://www.booksgid.com/sc
ience/36181-boaomolov
6.3. [lepeuenn nHGOPMALMOHHBIX U 00Pa30BaTEIbHBIX TEXHOJIOTHI
6.3.1 KoMneTeHTHOCTHO-OPMEHTHPOBAHHBIE 00Pa30BaTe/IbHbIE TEXHOJIOTHH
6.3.1.1 | TpaguuoHHBIE 00pa30BaTEIBHBIC TEXHOIOTHH - TEXHOJIOTHH, OPUEHTHPOBAHHEIE Ha COOOIIEHNE 3HAHUH U CIIOCOOBI
JecTBUil, IepeaaBaeMbIX YUalMCsl B TOTOB BUIE U MIPEeIHA3HAYSHHBIX I BOCIIPOU3BOISILETO YCBOCHUSI.
[Ipearmonararor, 4TO IMeIATOr ABJISACTCS SAMHCTBEHHBIM HHUIIMATABHO JICHCTBYIOIIMM JILIIOM y4eOHOoro mponecca. K HuM
MOTYT OBITh OTHECEHBI JICKIINH, TIPAKTHIECKHIE 3aHATHS PEIPOIYKTHBHOIO THIIA.
6.3.1.2 | laHOBaImoHHBIe 00pa3oBaTeIbHBIC TEXHOIOTHH- TEXHOJIOTHH, OPHEHTHPYIOIINE IIeIarora Ha CO3/JaHNe W MCIOIB30BaHIe
Takux (HOpPM OpraHH3aLUH YICOHOH AEATETBHOCTH, IPH KOTOPHIX aKIEHT AENAeTCs Ha BEIHYKACHHYIO aKTHBHOCTD
oOyuaromerocst (He MOXKET He AeJaTh) U Ha HOpMHPOBAHUE CUCTEMHOTO MBILIUIECHHS U CTIOCOOHOCTH T€HEPUPOBATh UAEU
IIPY PELICHUU TBOPUYECKHUX 3a/ad.
6.3.1.3 | lHHOBaMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHUH - 3TO KOMILJIEKC METOAOB, CIIOCOOOB U CPENCTB, 00ECTIEUMBAIOIINX
paboty ¢ uHdpopMaImen 1 BKIIOYAIONINX B ce0s 00paboTKy, XpaHEeHHUe, Tiepeiady ¥ 0ToOpaxkeHne HHQOpMAIAU |
Hepa3phIBHO CBSI3aHHBIX C IPIMEHEHUEM BEIYHCINTEIFHON TEXHUKH, KOMMYHHKATHBHBIX ceTeil. B HacTosmmee BpemMs 1oz
9THUM TEPMHUHOM B OCHOBHOM ITOHUMAETCS KaK CAMOCTOSTENILHOE HCIIOIb30BaHUE KOMITBIOTEPHON TEXHUKH, TaK U
HACHIIICHUE €I0 yUeOHBIX 3aHATHI [T BRIpaOOTKH yMeHHS paboTaTh ¢ nH(popMaruei.
6.3.1.4 | MomHO#i TeXHOJIOTMeH, TO3BOJISIOIIEH XpaHUTh U NepeaBaTh OCHOBHON 00BEM H3y4aeMOro MaTepuara, IBIsIOTCS

o0pa3oBaTenbHbIC 3JIEKTPOHHBIC U3/IaHUs, KaK PAacIIPOCTPaHsIEMbIe B KOMITBIOTEPHBIX CETSX, Tak U 3anucaHnHsle CDROM.
WnnuBuayansHas paboTa ¢ HUIMH JaeT ITyOOKOe YCBOCHHE M TIOHMMaHHE MaTepraia. DTH TeXHOJIOTUH MO3BOJISIOT, IPH
COOTBETCTBYIOIIEH H0pabOTKe, MPHCIOCOOUTH COOTBETCTBYIONINE KYPChl K HHAUBUIYaTbHOMY HCIONB30BAHHIO,
MPEIOCTaBIISIOT BO3MOXKHOCTH JUTSl cCaMOOOYUEHHUS M CaMOIIPOBEPKH TIOJYUCHHBIX 3HaHUI. B oTimume oT TpaguioHHbIX
KHUT, 00pa30BaTeIbHBIC JIEKTPOHHBIC H3/1aHHS TI03BOIISTIOT ITOAAaBAaTh MaTepHall B AMHAMHYECKOH rpaduaeckoi popme.

6.3.2 IlepeyeHb HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOIPAMMHOI0 o0ecreyeHus




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1 | Ansg npoBeneHus: 3aHATHNA UCHIOIB3YIOTCS:

7.2 | - Harnsimubie mocoows;

7.3 | - Te3ucChl JICKINH;

7.4 |- PaznatouHblii MaTepuai u Jip.

7.5 | Harmsagaele mocodus:

7.6 | CrangapTHbIe JaHHBIE U3NKO-XUMHUYECKHX BETHUYHNH (CTEH);

8. METOJIMYECKHE YKAZAHUA JJIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIITIMHBI (MO YJISA)

V3y4yeHue AUCIMIUTHHEI « XUMHS» BKIIFOYAET JICKINH, TPAaKTHIECKIEe CEMHHAPCKUE 3aHATHS, TaOOpaTOpHEIC PAOOTEHI, a TAKXKE
CaMOCTOSITENBHYIO pabOTy CTyICHTOB.

Jlexiuu npeAcTaBieHbl B TPAAMIHOHHON opMe YTEHHUS ¢ UCTIOJIb30BaHUEM HOBelIIeld HHPOpMaIMK U3 HAYYHOU JIMTEPaTyphl.
[TpakTHYyeckue 3aHATHS HATIPABIICHBI HA PA3BUTHE CAMOCTOSTCIBHOCTH YUAIIUXCS U IPHOOPETEHHE MU YMEHHI 1 HABBIKOB.
HexoTopsie paboTHI MPOBOAATCS B BUAE CEMHHAPOB, YTO ITO3BOJISET CTYICHTAM IIPUBHUTH ITPAKTHYECKHE HABBIKH CAMOCTOSATECIIHHON
paboTHI ¢ HAyYHOM INTEPATYPOH, IOIYIUTH OIBIT ITyOIMYHBIX BEICTYILUICHHH.

JlaGopatopHble 3aHTHS HAIIPABJICHBI HA U3yYeHHE METOJUKH paboThl, BOCIPOU3BEIEHUE U3y4yaeMOro sIBICHU, H3MEpEeHHe
BEJINYHMH, OIPEICIICHAE COOTBETCTBYIOIINX XapaKTePHCTHK U ITOKa3zaTelel, 00paboTka TaHHBIX M UX aHAJIH3, 0000IIeHne
pesynbraroB. [IpoBenenne 1abopaTOPHBIX 3aHATHA TOCTPOSHO Ha TPYIIIOBOM COBMECTHOU JAESATENILHOCTH CTYICHTOB.
CamocTosiTenbHas paboTa CTYyJEHTOB SIBISETCS HEOOXOIUMBIM KOMIIOHEHTOM IIpoliecca 00YUEeHHUSI K MOXKET OBbITh OllpeesieHa Kak
TBOpYECKasl ISSATENFHOCTh CTYJCHTOB, HAIIPAaBJICHHAS Ha IPHOOPETCHNE UMH HOBBIX 3HAHHUH W HABBIKOB.

Ilenpro caMOCTOSTENBEHOI Pa0OTHI CTYAEHTOB CTAaBUTCS - CHCTEMaTHYECKOE H3yUeHNE JUCIIUIUINHEI B TEUCHHE CEMEeCTpa,
3aKpeIUIeHHE U YITyOIeHHe MOTyYeHHBIX 3HAaHUH M HaBBIKOB, IIOATOTOBKA K MPEICTOSAIINM 3aHATUAM, a Takke (POpMUPOBaHHE
KYJIBTYpPBl YMCTBEHHOI'O TPYa U CAMOCTOSITEIbHOCTH B IOMCKE U NPUOOPETEHNH HOBBIX 3HAHUN M YMEHHUI1, U, B TOM UYHCIIE,
(hopMupOBaHHE KOMITCTESHIIHIA.

OCHOBHOE HAaIIPaBIICHNUE CaMOCTOSTEIBHOM PabOTHI - IEPeXox OT 00YUCHUS K U3YICHHIO.

KoHTposab camocTosTenbHOM paboThl OCYLIECTBISIET IPENOAaBaTeNlb B Ay AUTOPUU B OTBEIEHHBIE IS ATOH 11eNu yachl. Dopmbl
TPOBEACHHS KOHTPOJISI CAMOCTOSITEIIEHOM PabOTHI OIPEICISIOTCS TIpenogapaTeneM. K HiM, Kak IpaBHiIO0, OTHOCSTCS:
cobeceI0BaHNe; MPOBEPKA MHIUBH Ty ATHHBIX 3aJIaHUH (321291, TECTHI)

PesynbraTsl koHTpOst CPC y4nTHIBatOTCS AT OLICHUBAHUS YCIIEBAEMOCTH CTYICHTOB IIPH TEKyIeM KOHTpOJIE 3HAHUH U
MIPOMEXYTOYHOM aTTecTaltu.

Texymmii KOHTPOJIb TPOU3BOIUTCS ITyTEM OLEHKH KadecTBa yCBOCHHS TCOPETUIECKOTO MaTepHaia (OTBETHI Ha BOIIPOCHL, B TOM
YHCIIe CAMOCTOSTENIFHOM TIOATOTOBKN) M PE3yNNBTaTOB IPAKTHIECKOH JEITEIFHOCTH (peIICHNE 3a/1a4, BEIIOIHCHNE
WHAWBUAYAIBHBIX 331aHUH).

PyOerxHBIIH KOHTPOJIB OCYIIECTBIISCTCS ITyTEM ITPOBEICHUS MICEMEHHBIX KOHTPOJIBHBIX paboT 1 TecToB. HesiBKka cTyneHTa Ha
PyOeXKHBII KOHTPOJIb OLIEHUBACTCS HYJICBBIM OAJIIIOM.

HTorosas aTTecTarus 3K3aMeH (3a4eT) MPOBOAUTCSA B KOHIE CEMECTpa B MMCHbMEHHON WM YCTHOU (opMe.
MoaynbHO-peUTHHTOBAs CHCTEMa OLIEHKH 3HaHWH nipeaycMarpuBaet 100 GamibHyro mkany, To ecth 100 6amioB — 3to
MaKCHMaJIbHOE KOJINYECTBO 0AJIIOB, KOTOPHIE CTYIEHT MOXKET TOJYIHTh 33 aKaJIeMUYECKHe YCIIeXH B IPoIlecce N3yUeHUS
COAEPKATEIFHOTO MOAYIIA (IucHUIIIHHBL). OIeHKa 3HaHUH CTyACHTA 3a COAePKAaTeIbHBII MOAYJIb YUUTHIBACT OLCHKH, ITOTyICHHBIC
3a BCE BBl IPOBEJCHHBIX 3aHATHIH, 32 TEKYyILee U UTOTOBOE TECTUPOBaHUE (HAIPUMED, 3a BHIMOJIHEHHE MPAKTHUECKUX,
J1a00PATOPHBIX 3aHATHMA, U T.1I.).

CyMMapHOe OIICHHBaHHE YCBOCHHS YIeOHOTO MaTepralia JUCIUIUIHHBI OIpeaessieTcs: 0e3 MPOBEACHHS CEMECTPOBOIO SK3aMeHa Kak
UHTETPUPOBAHHAS OIIEHKA YCBOCHHS BCEX COAEPKATEIBHBIX MOAYJIEH (KOHTPOIBHBIX TOUEK) C YUETOM BECOBBIX KOI((HIIUEHTOB.
OreHKa 3HaHUM CTYZEHTOB MO AUCLUIIMHAM, [10 KOTOPHIM 0 Y4eOHOMY IIaHy MPEeayCMOTPEH IK3aMeH, OCYLIECTBISIETCS Ha
OCHOBE PE3yJIbTaTOB TEKYIIETO MOAYJIFHOTO KOHTPOJISI © HTOTOBOTO MOYJIEHOTO KOHTPOIIS (9K3aMeHa).

Texymuil MOyJIbHBII KOHTPOJIb COCTOUT U3 COJEPKATEIBHBIX MOAYJIEH U OCYILECTBISAETCS IPENOAABATENEM, KOTOPbIM IPOBOAUT
MpaKkTU4ecKue, 1abopaTopHbIe 3aHATUS UM CEMHHAPHL.

Tekymuii (MO IbHBIN) KOHTPOJIb BKJIIOYAET B CeOsI:

- DIIEMEHTHI TEOPETHIECKUX 3HAHUH W MPAKTHYECKHUX ACHCTBHH B X0O/I¢ YCBOCHHUS ydeOHOTO MaTepHana;

- KOHTPOJBHBIE CPe3bl (TECTHI, YCTHBIN ONPOC, MUChMEHHAsk KOHTPONIbHAs paboTa).

B Hauane cemectpa npenogaBarens 00s3aH JOBECTH A0 CBEICHHUS CTYJCHTOB BUIBI 3a[JaHUA, IEPEYCHb BOIIPOCOB, OXBATHIBAIOIIIX
CoZIepKaHUe MPOrPaMMBI JUCIUIDIMHEI, a TAK)Ke KPUTSPHUHN OIICHKH 3HAHUH TEKYIIEro ¥ HTOTOBOTO KOHTPOJIS.

B ciryuae HEBBITOTHEHHSI OCHOBHBIX 3a/IaHMH TEKYIIEr0 MOIYIHHOIO KOHTPOJIS [0 OOBEKTUBHBIM IPHYMHAM CTYACHT MIMEET IIPaBo
0 pa3peleH IO JeKaHa epecaaTbh ux. Bpems 1 HopsaoK caadyu onpeneseT MPernoiaBaTesb.

ITo pemienuto npenopaBaTens CTyI€HTaM, KOTOPbIE BBINOIHSUIN TBOPYECKHE 3aaHUs, yYaCTBOBAIM B HAyUHO-HCCIIEJ0BATENBCKON
JIeITENIFHOCTH, B paboTe KOH(EPEHIINH, B HAYYHBIX CEMHHAPAX, MOTYT NIPHUCYXKIATHCS JOTOTHUTEIBHbIE OAIIIBI IT0 pe3yIbTaTaM
HUTOTOBOTO MOAYJIBHOTO KOHTPOJIS (9K3aMeHa).

B urtoroBslii MOy IbHBINA KOHTPOJIb BXOIAT:

- Hay4Has padoTa CTyeHTa MO TUCIUILIHHAM;

- BEIITOJTHEHUE HHANBHUYaTbHOTO TBOPYECKOTO 3a/1aHHUS;

- WJIM DK3aMEeH.

OO611ast UTOroBast OLIEHKA 110 TUCLUIUIMHE BKJIIOYAET:

- OaJuTBI, MOTyYEHHBIE TT0 Pe3yJIbTaTaM TEKYIIET0 MOAYIFHOTO KOHTPOJIS;

- GaJuTBI, MOTYYCHHBIE 32 BHIITOTHEHHE 3aJaHUi (HHANBUIYaTbHOE TBOPUECKOE 3aJaHNE, HAyTHO-HCCIICI0BATEIbCKAS IS TEIbHOCTS,




yudacTue B pabore koH(pepeHIU, HayYHbIX CEeMUHAPAX, TOJTOTOBKA HAYYHBIX ITyOJIMKaNUil), KOTOPBIE BEIHOCATCS HAa HTOTOBBIM
MOJTyJIbHBIH KOHTPOJIb (3K3aMeH);

- OaJuTB, MOTyYeHHBIC HEMOCPEICTBEHHO Ha IK3aMEHE 0 TUCIIUIIINHE.

CryzmeHT, KOTOpBIN HaOpal Ha MPOTSHKEHUN CeMeCTpa HE0OXOIMMOE KOINYECTBO OAJIOB, UMEET BO3MOXKHOCTH!

- He caBaTh dK3aMeH WM 3a4eT U MONyYUTh HaOpaHHOe KOJIMYECTBO 0A/IOB KaK UTOTOBYIO OLICHKY;

- CAaBaTh 3K3aMeH C LIENbIO MTOBBIIIEHHS] CBOETO PEUTHHTIA 110 AUCIUILINHE.

CryzneHT, KOTOpHI Habpaj B TEUEHHE CeMeCTpa MEHbIIIe HeOOXOANMOro KOINIecTBa 0aIIIoB, 00sI3aH cjaBaTh YK3aMeH.

Io y4e6GHBIM TUCIUILIHHAM, T UTOT OIICHUBAHUS YPOBHS 3HAHUH CTYAEHTOB, OCYIIECTBISIETCS MO pe3ybTaTaM TeKyILEeTo
MOJTyJILHOTO KOHTPOJIs (T.€. 3a4€eT), 3a/1aHUs TEKYIEro MOAYJILHOTO KOHTPOJIsI OlleHHBatoTCst B quana3one ot 0 1o 100 6asmios.
HToroBslit 6amt 1mo pe3yapTaTaM TeKyIIero MOAYIFHOTO KOHTPOJIS SBJISI€TCS OCHOBOMH IS BEICTABIICHHUS 3a4eTa [0 3TOMY IPEIMETY.
IIpenopaBatens MMeEET MPaBO BEICTABUTH 3a4€T IIPH YCIIOBUH, YTO CTYICHT HaOpan He MeHee 60 6amtoB mo 100-0anpHOI mKane 3a
TeKYyIUi MOAYIbHBIN KOHTPONb. CTYAEHT, He HaOpaBIIMH 110 UTOTaM TEKYILIEro MOAYJIbHOro KOHTpos 60 6amios, 00s13aH caBaTh
3a4er.

Ecnu npeycMOTpeH 3K3aMeH, TO

60-69 6anIoB — «yIOBIETBOPUTEIHHOY

70-84 6amIoB — «XOPOIIIOY;

85-100 6ayIoB — «OTIHIHOY.

OCHOBHBIC KPUTEPUH OLICHUBAHHUS:

«OTINYHO» — BBICTABISIETCA CTYI€HTaM, KOTOpbIe NTOKa3aly pa3HOCTOPOHHUE CHCTEMHBIE 3HAHUS IPOrPaMMHOI0 MaTepHaa,
yMeHHUe 0e3yNpeyHO BBIIOIHATE 3aJaHHs ONPEAEICHHbIC TPOrpaMMOi 00y4YeHH s, IPOAEMOHCTPUPOBAIIM TBOPUECKUE CITIOCOOHOCTH.
«XopoII0» — 3aCIy’KUBAIOT CTYIEHTHI, KOTOPbIE TIOKAa3aJIi MOJHBIC 3HAHKS IIPOTPaMMHOTO MaTepHaja, YCIEIIHO BEITOITHHIN
3aJaHus, IPEIyCMOTPEHHbIE yIeOHOH IPOrpaMMOi, YCBOMIH COIEPKAHIE OCHOBHOM JINTEPATYPBL.

«YIOBIIETBOPHUTEIILHOY» — BBICTABIACTCS CTYICHTaM, KOTOPBIE IIOKa3aJli 3HaHUsI OCHOBHOIO y4eOHOro MaTepuaia B 00beMe,
HEeoOXOIMMOM IS TanbHeHIero o0y4deHus u Oy aymeil paboThl o BEIOpaHHOM PO eCcCHH, BBHITTONHIIN 3a1aHH,
HpeyCMOTPEHHBIE YUeOHOH ITporpaMMoii, 03HaKOMHIIHCH C JINTEPATYPOH.

«HeynoBneTBopHTENbHO» — MOIYYalOT CTYAEHTHI, KOTOPbIE MTOKa3aau IPoOeNbl B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOrpaMMHOI0
MaTepHaa, cleiany IPUHIUIHAIBHbIE OIIMOKU B XO/I€ BBIOJIHEHUS 3aJaHHH.




