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PaccMmoTpena u pexomMeHJ0BaHa K MCMOJIb30BaHUIO Kadeapor «3emienenus U pacre-
HUEeBOJICTBa» (mpoTokos Ne 6 ot «17 » deBpans 2021 r.), METOIUYECKON KOMUCCHEH

dakynapTeTa arpo- u 6morexHonoruit (mpotokoi Ne 5 ot «17 » despanst 2021 r.)

CocraBuresib: A.P. bByxapoBa — n.c.-x.H., mpodeccop kadeapsl «3emieaenus u pac-
TEHHEBOJACTBA»

PenenszeHTni:

Cunoposa 10.B., crapmmii npenonaBaTenb Kadeapbl «3emIIeenus U pacTeHUEBOI-
CTBay;

3yokoBa B.M., n1.6noun.H., mpodeccop kabeapsl TexHochepHOi 6€30MacHOCTH U IKOJIO0-
ruu GI'bOY BIIO «Poccuiicknii rocy1apCTBEHHbIN COLMAIIbHBIA YHUBEPCUTET

Pabouas mporpamMMa IUCHUIUIMHBI «XUMUs (HEOpraHudeckasi, aHaIUTH4YecKas )» paspa-
O0oTaHa B COOTBETCTBUM C Y4eOHBIM IUTAHOM IO HampasieHuio moarotoku 06.03.01

buonorus, npoduib «broskonorusy,



1. Heau u 3apaum aucuunauHbl: [{enpio n3yuenus kypca «Xumus (HeopraHU4ecKkas U aHa-
JUTHYECKas )» SBISIETCS OCBOCHUE 3aKOHOMEPHOCTEH XMMUYECKON HAayKH, HEOOXOAUMBIX JUIsl PabOTHI
B 00JIaCTH arpOHOMHUU U 300TE€XHUHU, SKOJIOTHUECKOM AKCIIEPTU3bI, IS pacueTa TeXHOJIOTMYECKUX 3a-
Jlad OKpY’Karolleil Hac cpefbl. Y CBOGHHUE NIPUHIMIIOB U METO/I0B XMMHUYECKOI'O aHAJIN3a, OCBOCHHE He-
KOTOPBIX AJIEMEHTAPHBIX OIMEpaluii M0 MPOBEACHUIO SKCIIEPUMEHTOB, B KOTOPHIX 33/1€iCTBOBaHA pa-
00Ta ¢ XMMHUYECKOH NOCY 101, peaKTUBaMHU U MPUOOpAMH, M CPEACTBAMH KOHTPOJISI BEIIECTB U 00BEK-
TOB OKPY>KaloIlel Cpebl.

BaxxaniMu OeJsIMU U3YUYCHUA JUCHUILIMHBI TaKKE ABJISICTCA OCBOCHUC OCHOBHBIX MPONCIACBTU-
YECKUX yMeHU# (yMeHue OCBauBaTh HOBbIE 00JACTH 3HAHUI WJIM HOBBIE CMEXHBIE C MTOJIYYeHHOH crie-
UATBHOCTH). B 3TH 11en1 BXOAUT yMEHUe MPaBWIBHO M TPAMOTHO OPTraHU30BaTh U 0POPMHUTH JTHO0YIO
IPOBOAMMYIO paboTy, paboTa B KOJUIEKTHBE B KaUECTBE UCIOJHUTEINSA U BEAYIIEro, U YMEHUE TpaMoT-
HO HCIIOJIB30BAaTh TCPMHUHBI U IMOHATHUA XUMHYECKOM HAayKH, KOTOPLIC H€06XOI[I/IMBI JJIsA pa6OTBI 110
CHEIMAIbHOCTH. 3HAHUS COCTaBa XMMHUYECKHX BEIIECTB, MX (PU3NYECKUX U XUMHYECKHX CBOWCTB,
yCJIOBI/Iﬁ MMPOTCKAHUA XUMHNYCCKUX peaKLII/If/’I 0COOEHHO BaXKHEBI AJI1 CTICHUAJIMCTOB arpapHbIX CIICIIHU-
aJIbHOCTEM.

Lenv oucyunaunsvl — cHOpMUPOBATH Y CTYACHTOB COBPEMEHHOE MPEICTABICHUE O XUMHYECKIX
nporeccax, IPOUCXOASIINX B MPUPOJIE U HAYYUTh MPUMEHSAThH UX M0 Mepe HaJOOHOCTH.

B 3a0auu nucuuninHbl BXOJUT 03HAKOMIIEHUE C COJIEP/KaHUEM JUCLMILIMHBL, U3YYEeHUE XUMHU-
YEeCKOr0 COCTaBa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCTUHEHUH, (PyHIaMEHTAIbHBIX 3aKOHOB XU-
MUH, COBPEMEHHBIX METOJI0OB MCCIEA0BAHUS, Pa3pabOTOK MEP COLMATBLHON U Ipo(ecCUOHAaIbHON OT-
BETCTBEHHOCTHU B 00J1aCTH OMOJIOTUU M OXPaHbl OKPYXKAIOIICH Cpebl.

2. [lepevyenp MJIaHUPYEeMBbIX Pe3yJIbTATOB 00y4eHHS 0 TUCHHUILIHHE (MOAYJII0), COOTHECEHHBIX €
IVIAHNUPYEMBbIMH Pe3y/JIbTATAMHM OCBOCHUSI 00pa30BaTeIbHOM MPOTrPaMMbI

Kon IInanupyembie pe3ynb- | [lepeueHp NIaHHpPYeMBIX  pe3ydbTaTOB OOYYEHHS IO TUCHUIUIMHE (MOAYIIO)

KOM- taTtel ocBoernss  OINOII | (3HATB, yMETh, BIAJCTH)

neTeH- | (KOMITETSHIIHH)

812071

OIIK-2 | - ciocoOHOCTBIO UCTIONB- | 3Hamsb: OyHIaMEHTABHBIC pa3Iellbl 00IIeH XUMUH, B T.4. XUMHUUECKUE CUCTEMBI H
30BaTh SKOJIOTHYECKYIO HPOLIECCHI, PEAKI[MOHHYIO CIIOCOOHOCTh BEUIECTB, XMMHUYECKYIO HACHTH(UKAIIHMIO,
TPaMOTHOCTH U 06a30BbIe | XMMHMYECKHE MPOIECCH MPOUCXOSIIESE B TOYBE U PACTCHUSX.
3HaHUA B o0nacTu Gu3u- | Ymems: Pemath 3a1aun Ha pacyeT KOJIMYECTB BELIECTB, BCTYNAIOIUX B PEAKIIUIO
K{, XUMHH, HayK 0 3eMJIe | U MOJy4aroluXCsa B XOJ€ PEaKIHH, PACCUUTHIBATH MPOIEHTHOE COJEpXKaHHUe dJie-
1 OMOJIOTHH B )KU3HEH- MEHTa B BELIECTBE 10 (opmyJie, paCCUMTHIBATH JI03bI YA0OPEHHH U KOPMOB C HYX-
HBIX CUTYAI[USIX; IPOTHO- | HBIM COOTHOIIEHHEM J03UPYEMBIX JIEMEHTOB.
3UPOBATH MOCIIEACTBHS Bnaodems: HaBBIKAMM BBINTOJHEHHUS OCHOBHBIX XMMHYECKHX OIEpaIuii, HABBIKAMHU
cBoeii npodeccronab- CaMOCTOSTENIbHOTO OCBOCHUS 3HAHWSMH, HCIOJb3Ysl COBPEMEHHBIE 00pa30BaTeilb-
HOM J€ATENIbHOCTH, HBIE TEXHOJIOTUH, TIPHEMaMy paboThl B XUMUYECKOH 1abopaTtopun
HECTU OTBETCTBEHHOCTh
3a CBOU PELICHUs

OIIK-5 | - cocoGHOCTRIO TpuMe- | 3Hamp. POPMyTUPOBKH OCHOBHBIX 3aKOHOB XMMUH, MPEEITBl UX MPHUMEHUMOCTH,
HSTH 3HaHUE NIPUHIIUIOB | CTPOCHHE W CBOICTBAa KOMIUIEKCHBIX COCIMHEHHUH, METOIBI MAaTEMATHIECKOTO OTIH-
KJIETOYHOW OpraHu3aly | CaHUs CBOWCTB Ba)KHEHINX KJIACCOB COCIUHEHUM
Omostornaecknx 00beK- Ymems: TIpoBecTn aHAIN3 C UCIIOJIB30BAaHHNEM METOIOB OOBEMHOTO aHain3a (Me-
TOB, OMO(HU3NYECKUX U TOJl HEWTpanu3alKU, METOJ OKHCIUTEIbHO — BOCCTAHOBUTEIBHOIO TUTPOBAHUS),
OMOXMMHYECKMX OCHOB, | YMETh IIPOBECTH NPOCTbIE KAUECTBEHHbIE PEAKIMH, UCIIOJIB30BaTh 3HAHUS B 00JIa-
MEeMOpaHHBIX MPOLIECCOB | CTSAX XMMHH JUIS OCBOCHUS TEOPETUUECKUX OCHOB M MPAKTHKU MPU PEILICHUHN 33134
Y MOJIEKYJISIPDHBIX M€Xa- | Ouosoruu
HU3MOB XHU3HEESATEIb- Bnaoems: HaBbIKaMM BBIIIOJTHEHUS] OCHOBHBIX XMMMYECKHUX ONEpaLuil, HaBbIKAMU
HOCTH. CaMOCTOSATEIIBHOTO OCBOCHUS 3HAHWSIMH, HCIOJbB3Ysl COBPEMEHHBIE 00pa30BaTEIb-

HBIE TEXHOJIOTUH, TIPHEMaMHU pabOThI B XUMUYECKOH 1a00paTopuu.

3. MecTo qucuuminHbl B cTpykrype OOII: nucummuimaa BXoauT B coctaB bioka 1 6a3oBoi yactu

OOIL




3.1. JucuMmiuHbl (MOAYJIH) U MEXKTUCUMIIMHAPHBIE CBS3H ¢ o0ecrneYyMBAIIMMU (Mpeabiay-
IMMH) T CHUTITHHAMMA

Ne HaumenoBanue obecrieun- Ne mopyneii (pa3zesioB) TaHHOW AUCUMIUTUHEL, JJIsI KOTOPBIX HE0O0X0IMMO
n/n BAIOUIUX (MIPEIBIIYIINX ) n3ydeHue o0ecreunBaroIUX (MPeIbIAYIINX ) TUCIUIUTH
IUACLUILINH 1 2 3 4 5 6
1. dunocodus + +
2. MaremaTnka + + +
3. dusnka + + +
4, WHocTpaHHBIH SI3BIK + +

4.00beM JUCHUIJIMHBI (MOAYJIs1) B 3a4eTHBIX eIMHUIIAX ¢ YKA3aHHEM KOJIHYeCTBA aKajJeMHuye-
CKHX 4YaCOB, BbI/IEJIEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloluuxcs ¢ nmpemnojaBaresiemM (10 BH-
AaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOSITEJIbHYIO PA00Ty 00y4arouuXxcsi co CpoxkoM 4 roga 6 me-

CHAIICB
Ne .. Bun yueGHOit paboThl Bcero wacos Kypc/Cemectpbl
(akagemuue- | 1
CKHX)
1. KonTakTHasi padoTa 00y4aommuXxcs ¢ npenojgaBareiemM 43 43
BCEro:
1.1. AyauTopHasi paéora (Bcero) 42 42
B tom uncre: - - - - -
Sanstrs aeknuonHoro Tumna (3JIT) 18 18
3anstus cemunapckoro tuma (3CT) B T.4.:
Ipaxrryeckne, cemuHapckue 3avsatus (I13/C3) 4 4
Jlabopatopusie 3ausaTus (JI3) 20 20
1.2 BheaynuropHasi pa6ora o0y4aloniuxcs ¢ npernojaBare- 1 1
JieM B 3JIeKTPOHHO# HH(OPMALMOHHO-00pa30BaTeIbHOMI
cpene*
2. CamocrosiTeIpbHasi padora* 128 128
B Tom uncre: - - - - -
2.1, M3ydenne TeOpeTHIecKOro Marepraa 110 110
2.2, Hanmcarune kypcoBoro mpoekta (paboThl)
2.3. Hanmcanne KOHTpOIEHOH paboTHI
2.4, Jlpyeue 6uovi camocmosmenvHoll pabomul (pacdeTHO- 18 18
rpadudeckue paboThl, pedepat)
3. Ipome:xxkyTounasi arrectamusi B popMe KOHTAKTHOI 9 9
padoThl (3a4eT, IK3aMeH)
OO0mast TPyAOEMKOCTh Yac (aKageMUIecKuii)* 5/180 5/180
3a4. el

5. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejiaM) ¢ yKa3aHH-

€M OTBC€JICHHOI'O HA HUX KOJHYECTBA AKAJCMHUYCCKHUX YaCOB U BU/10B y‘leﬁﬂbIX 3aHATHH

5.1. Conep:xanue MoayJieil IMCHUIIMH CTPYKTYPHMPOBAHHBIX [0 TeMaM
(3aHATHSA JIEKIMOHHOT0 THIIA)

Ne | Haumenosa- Haumenosanue tem Tpyno- dopmupye-
/I | HHAE MOAYJIS €MKOCTb | MbIC KOMIIE-
(akageM. | TEHUUU
Jac.) (OK, OIIK,
[1K)

1 Monyas 1. Tema 1. Beenenue. Kiaccudukanus 1 HOMEHKIATYpa HEOPTaHUIECKUX COEIUHECHUH. 2 OIIK-2;
OcHOBHEBIE MecTo XuMuM cpein eCTECTBEHHBIX HAyUHBIX AUCUUIUIMH. [IpeMeT U MEeTOIbI XUMHH. OIIK-5
MOHATUSA U Cocrasienue xumuueckux opmyi. [IpenckazaTenbHOCTh rpagudeckux hopmyi.
3aKOHBI XH-

MHH

2 | Monyas 2. Tema 2. Crpoenue aroma u nepuonudeckuil 3akon [l. . MenneneeBa. DHepreruue- 2 OIIK-2;

[Tepuoauue- CKHE YPOBHH W MOJYPOBHH aTOMA, HX KBAHTOBEIC YKca. ATOMHBIC OpOUTaIN, KOHpH- OIIK-5

CKHUH 3aKOH U
rnepuoanye-

CKas cucreMa.

rypanust 3JIeKTPOHHBIX opOuTaneil U uX pacrnoyokeHue B MPOCTPAHCTBE. 3alONHEHUE
JIEKTPOHHBIX YPOBHEH WM MOXYpOBHEH B peanbHBIX aroMax. [Ipunrmmn [laymm, npun-

LUI MHMHUMHU3ALUM SHEPTHH, MpaBuiao XyHAAa. ONEKTPOHHBIE M 3JIEKTPOHHO-




Crpoenue
aroma. XUMH-
YecKasi CBSI3b

CTPYKTYpHBIE (HhOPMYIBI dJIeMeHTOB. OCHOBHBIC (PU3NYECKUE U XMMUYECKUE CBOHCTBA
3JIEMEHTOB ¥ 3aKOHOMEPHOCTH UX U3MEHEHUS B IEPUOJUUYECKOM cUcTEMeE.
Tema 3. Xumudeckas CBSI3b H CTPOCHHE MOJICKYJ. THITBI XUMUYECKON CBSI3U: HOHHAS,

Tema 10. KonuuectBenusiii aHamus.I'paBumetpusi. [lonnora ocaxmenus. ucmepc-
HOCTh ocazka. [IpousBenenue pactBopuMoct. OO0beMHbI aHanu3. CTaHIApPTHBIC U
paboune pactBopsl. MeTo HeliTpanu3anuu. [locTpoeHne KPUBBIX TUTPOBAHUS U MO~
0op UHIUKATOpA.

U CTPOEHUE KOBaJIeHTHas1, MeTainuueckas. [lomasipHocTh cBsizu. Meron BasleHTHbIX cBsizell. [Ipu-
BEIECTBA YUHBI Pa3iIM4Ms MPOYHOCTH OJWHAPHBIX U KPAaTHBIX CBsi3el. [ MOpuam3arys aTOMHBIX
opOuTaneif u reoMeTpusi MOJIEKYII.

3. Monyas 3 Tema 4. Xumuyeckast KHHETHKA. BakHeHIme MOHATHS XUMHYECKOH KHHETHKHA. CKO- 2 OIIK-2;
Tums! xuMu- POCTb XMMHYECKOH peakiuy U (haKTOpHI, BIUSIONINE Ha Hee (IIPHPOJAa pearupyromnx OIIK-5
YEeCKHX peak- | BEIIECTB MX KOHIIEHTpalus, TeMmIeparypa, karamuszatopsl). [lopspok peaknuii. 3akoH
IUH 1 3aK0- nercTByromux Macc. KoHCTaHTa CKOPOCTH XMMUYeCKoi peakuuu. Biusaue temmepa-

HOMEPHOCTH TyphI Ha CKOpocTh peakiud. [1pasuino Bant-I'odda. Dneprus aktuBanuu. YpaBHEHHE

HX NPOTEKa- Appenuyca ["'omoreHHsli U reTeporeHHslil katanus. Ero posis B 6uonoruu.

HUS Tema 5. Xumudeckoe paBHoBecue. [Ipsmble u oOpaTtHble peakunu. KoncranTa paBHO-
Becus. CMelleHne paBHOBECHS TPH U3MEHEHHU KOHLEHTPAIUH, TEMIEPaTypsl U JaB-
nenust. [punnun Jle [atense. OCHOBHBIE MOHSATHS U 3aKOHBI XUMUYECKOH TEPMOIH-
HaMHUKH. Peakiuu okucleHust - BOCCTAaHOBJICHUSI.

4, Mony.s 4 Tema 6. PactBops! amekrponutoB. OOIIHOCTS M pa3inyre PacTBOPOB, CMeceil U Co- 2 OIIK-2;
PacTBOpEIL ennHeHni. CriocoOB! BBIpaXKCHHs KOHIIEHTPAIMU PacTBOPOB (IPOLICHTHAsI, MOJISIpHAs, OIIK-5
DNeKTpoIn- HOpMaJIbHAs). DIEKTpoauTHdecKas auccounanus. CUIbHBIE W CIA0bIe 3JICKTPOIHUTHI
THYECKast XapakTtep TUCCOIMAINY THAPOKCHIOB. AM(pOTEPHBIE SIEKTPOINTEL.
mucconmanust. | Tema 7. Jlucconmanust Boxsl. ['maponus coneil. PacueTsl BOZOpOAHOTO MOKa3aTens B

pacTBOpax KHCIOT M OCHOBAaHHMH IO CTETIEHM M KOHCTaHTE AWCCOLMALMM. Peakimu
CTYNEHYATOr0 THAPOJH3a COJNCH, 00pa3yeMbIX CIAObIMU M CHIIBHBIMH KHCJIOTAMH U
ocHOBaHUsIMH, pH pacTBOpPOB I'MIpONU3YIOIIMXCS CONEH.

5 Monyas 5 Tema 8. Merasuisl 1 HeMeTalLIbl. KOMIIIEKCHEIE COEIUHEH NS 4 OIIK-2;
Xumust se- OO0mbsicHeHHE (PU3NICCKUX CBOWCTB METAIIOB B CBETE MPEICTABICHUI 00 MX BHYTpPCH- OIIK-5
MEHTOB Hel cTpykType. OTIn4Hs MOTYyNPOBOAHMKOB OT METAUIOB U AWIEKTPUKOB. XHUMHUE-

cKkue cBoicTBa MeTa/uloB. CpaBHHTENbHAs XapaKTEpPUCTHKAa XUMUYECKUX CBOICTB
SJIEMEHTOB U UX COCAMHEHUH Ha OCHOBE IOJI0XKCHUS B IEPUOIUYECKOH cucTeMe. IIpo-
6JIeMBI OCHOBHOT'O HEOPTaHWYECKOTO CHHTE3a.

6 Monyas 6 Tema 9. KauecTBeHHBIN aHann3. AHauu3 KaTHOHOB. BapuaHTHI JeNieHUs] Ha TPYIIIBL. 4 OIIK-2;
OcHoBHI aHa- | [pymnmoBBIe peakTHBBI H 0COOEHHOCTH MX HCIIOJB30BaHHA B Pa3HBIX cpenax. AHAIN3 OIIK-5
JIUTUYECKOU aHMOHOB. CuCTeMaTH4eCKUil aHaIMu3 ¢ MCIOIb30BaHUEM IPYIIIOBBIX PEAareHToB (peak-

XAMHAHA THBOB). KadecTBeHHBIE peaknny.

HpI/IMe‘IaHI/Iel *B CKOOKax YKa3zaHbl 4acCbl IJId CTYACHTOB C COKPAIICHHBIM CPOKOM O6y‘{eHI/I}I

5.2. Coaep:xanue MoayJiell AUCHUILINH CTPYKTYPHPOBAHHBIX 110 BH/IaM y4eOHbIX 3aHATHIA
(npakmuueckue, ceMunapckue 3aHAmMuUA)
VueOHBIM MJIaHOM HE IIPEAYCMOTPEHO MPOBEACHUE HPAKMUUECKUX, CEMUHAPCKUX 3AHAMUTL

5.2.1 /labopamopuwiii npakmuxkym

Ne | HaumenoBanue Moaymst HanmenoBanue TeM abopaTopHbIX padboT Tpynoem- | ®opmu-
n/m KOCTb pyembie
(akagem. | Komrie-
gac.) TEHIUH
1 Mopayas 3. Tunel xumu- | JlaboparopHas paborta 1. MccnenoBanue 3aBUCUMOCTH CKO- 8 OIIK-2
YECKMX PEAKLIMH U 3aKO0- | pOCTU XUMHUYECKON peakIUH OT YCIOBUI €€ MPOBEACHUS OIIK-5
HOMepHOCTH uX mnpore- | JlaboparopHas pabora 2. XuMH4uecKoe paBHOBECHE
KaHMA
2 JlabopaTopHast paboTa 3. PacTBOpHI 3JIEKTPOIUTOB. DIIEK- 8 OIIK-2
Monayas 4. PacTBopsl. TposuTHaeckas auccoruanys. CriocoObl BEIpaXEHUs! KOH- OIIK-5
OeKTpoIuTHIeCKast LICHTPALNX PaCTBOPOB.
JTIUCCOLIAAITAS Jlaboparopnas padota 4. Jlucconmanus Boabl. loHHOE TTpO-

u3BeneHne Boasl. ['uaponus coneit. Peakunn okucnenus -
BOCCTAHOBJIEHHS.




3 Moayas 5 Xumus a1e- JlaGopaTophas padoTa 5. dusnueckue cBOMCTBA METAIJIOB B 8 OIIK-2

MEHTOB CBETE MPE/CTaBJICHUH 00 UX BHYTPEHHEW CTPYKTYpE. OIIK-5
JlaboparopHas paboTa 6. OTIUYHUS OIYIPOBOAHUKOB OT
METAJIJIOB M IU3JIEKTPUKOB. XMMUYECKHE CBOMCTBA METall-
JIOB

4 Monyab 6. OcHOBEI JlaboparopHas pabota 7. KauecTBeHHBIH aHAMN3 8 OIIK-2
aHanmuTHdeckoit xumun | JlabopatopHas pabota 8. KomudecTBeHHBIH aHATH3 OIIK-5

5.2.2. Camocmoamenvnas paboma

Ne Haunmenosa- Tpynoewm- dopmu-
HHE MOJYJIS HanmeHOBaHHE TeM caMOCTOSTEIBbHOM PabOTH KOCTb, aKa- | pyeMble

(meranu3anus) JIeM. 4ac.) KOMIIe-
TCHIUN

1 Mopnynb 1. | DHeprernyeckue ypoBHM M IIOJYpPOBHH aToMa, WX KBAaHTOBBHIE YHCIA. ATOMHBIE 20

OcHOBHBIE opOutany, KOHQUTYpaIys SIEKTPOHHBIX OpOUTAeil U MX PACHONOKEHHE B MPO-

TIOHSTHUS W | CTpaHCTBE. 3aIllOJHEHUE AJICKTPOHHBIX YPOBHEH M MOJYPOBHEH B pPEalbHBIX aTO-

3akoHBl  XxH- | MaX. [Ipurnun Ilaynm, TpuHIMI MHHUMH3AIWUN SHEPTHH, MPaBmIo XyHOa. DIek-

MHUH TPOHHBIC U 3NEKTPOHHO-CTPYKTYpHBIE POpMYIBI d5ieMeHTOB. OCHOBHBIE (pr3nde- OIIK2
CKUE M XUMMYECKUE CBONCTBA JIEMEHTOB M 3aKOHOMEPHOCTH UX HM3MEHEHUS B OIIK5
MEPUOANYECKON cucTeme. TUIbl XUMUUECKOU CBsI3U. [IpUunHbI pa3nuyus npo4Ho-
CTH OJIVHAPHBIX M KPaTHBIX CBs3ed. ['MOpumau3anus aTOMHBEIX opOHTalell U reo-
METpHsT MOJEKYJ. JIOHOPHO-aKLUEeNTOPHBIA MEXaHW3M 00pa30BaHHs KOBAJICHTHOM
CBSI3H.

Monyns 3. | Baxrefimme MOHATHS XUMHYECKOW KMHETHKH. CKOPOCTh XMMUYECKOW pEaKIuy 1 20 OIIK2

2 Tunsl  xumu- | Qakropsl, Baustomye Ha Hee. [lopsnok peakiuil. 3akoH meiicTByromux Maccllpa- OIIK5
4yeckux peak- | Bwio Banr-T'odda. DHeprus akrusaruu. YpaBHeHue AppeHnyca. ['oMoreHHsIi 1
Ol ¥ 3aKo- | rereporeHHblid kKatanu3. Ero ponp B Ouomorun. Ilpsmble W oOpaTHBIE peakIHu.

HOMEPHOCTH KoHncranra paBHoBecHs. OCHOBHBIE TIOHATHS M 3aKOHBI XUMHYECKOH TepMOJHHA-

nxX T1poreka- | MukHu. CTeneHb OKHCIICHHUS JIEMEHTa B COSJMHEHUH H IPaBHIIa €€ HaXOXKCHU.

HUSD»

Monyis 4. OOIIHOCTh U pa3sInuue pacTBOPOB, cMecell u coeanHeHui. CrmocoObl BBIPAXKECHUS 24
PactBopsI. KOHIIGHTPAILMHA PACTBOPOB (TIPOLEHTHAS, MOJISIPHAS,, HOPMAIIbHAS). DIIEKTPOIUTH-

3 DneKTpoIn- yeckas auccouuanus. PacueTsl BOJOPOAHOIO IMOKa3aTels B pacTBOpax KUCIOT U OIIK2
THYECKast OCHOBAHUM IO CTENICHU U KOHCTAHTBI IUCCOLMALNH. OIIK5
JIMCCOIALUS

OO0bsicHeHe (HU3MYECKIX CBOWCTB METAJLUIOB B CBETE MPECTAaBICHUH 00 MX BHYT- 32 OIIK2

4 Monayns 5. peHHE# cTpykType. OTIMYUS TONYIIPOBOTHUKOB OT METAJUIOB U JAUDIIEKTPUKOB. OIIKS5
Xumus sne- | XuMmudyeckue cBoiicTBa MeTayuioB. [loHsATHE 0 coco0ax MONyYeHHsS METAIOB M3
MEHTOB pya. CpaBHUTeNbHAS XapaKTEPUCTHKA XUMUYECKHX CBOICTB JIEMEHTOB U HX CO-

€IMHEHUIT Ha OCHOBE MOJIOXKEHHS B IIEPHOTUYECKON CHCTEME.
AHanu3 KaTHOHOB. ['pyNIIOBEIE pEaKkTHBBI W OCOOCHHOCTH WX HCIIOJIB30BaHHUS B 32
Monayns 6. pa3HBIX cpefax. AHanu3 aHHOHOB. CHCTeMaTHUECKUH aHaIHM3 C MCHOIB30BaHHEM OIIK2

5 OCHOBBI aHa- | TPYNIIOBBIX peareHToB (peakTuBoB). KauecTBeHHble peakuuu. I'paBumerpus. Iloma- OIIK5
JUTHYECKON HOTa ocaxaeHus. JlucriepcHocTh ocanka. IIpoussenenue pactBopuMocT. O0beM-

XUMUU Hbld aHanu3. CTaHpmapTHele U pabodue pacTBopbl. Metoj Hewtpamuzauuu. [lo-
CTPOEHUE KPUBBIX TUTPOBAHUS U IOJ00P UHIMKATOPA.

5.3. CooTBeTcTBHE KOMIIETeHIUH, GOpMUPYEMBIX NPH U3YYEHHHU AUCHMILIMHBI (MOYJ1€)

M BHJOB 3aHATHIA

Ilepeuens komire- Bunb! 3aHaTHIA DopMBI KOHTPOJIA
TEHIUH J JI3 CPC
OIIK-2;0I1K-5 + + TecThI Ha TEKIIMOHHEIX 3aHIATHIX 10 TEME
OIIK-2;0I1K-5 + + OtuyeTt no nabopaTopHO# padoTe
OIIK-2;0I1K-5 + + MoaynbHbIE KOHTPOJIBHBIE
OIIK-2;0I1K-5 + + + Omnpoc Ha nexuuu

JI — nexuus, [13/C3 —pakTudeckue, ceMUHapCcKue 3anartus, JI3 — mabopatopusie 3anarus, KP/KII -
KypcoBas padota / mpoekt, CPC — camocTosiTenbHas paboTa 00ydaromerocs




6. [lepedyeHb y4eOHO-METOAMYECKOT0 00ecTIeYeHUs JIs1 CAMOCTOSITEIbHOM PadoThl 00yUaIOIIU X-
csl N0 JUCHUNIMHE (MOAYJII0)

1.

2.

I'muaka, H.JI. O6mas xumus : yue6. 11 By30B u ccy3oB / H.JL.I munaka; mox pex.

B.A.IlonikoBa, A.B. babkoga. -18-e uzn., mepepad. u nom. -M. : FOpaiit, 2012. - 898c.

Kuszes, JI.A. Heopranuueckast xumus: yue6. mis 6akanaBpos//[.A. Kuszes, C.H. Cmapbirus. —
4-e uza. M.: FOpaiir, 2012. - 592c.

Xumus. OOmiasi XUMHSL ¢ OCHOBaAaMH aHAJIMTUYECKOW: yuel. mocobue [Daektp. pecypc]/A.P.
[pranoB  u  ap.-lopxku:BI'CXA,2012.-213¢c./  @®I'BOY BO  PIr'A3Y. -Pexum
nocryna:http://ebs.rgazu.ru/?q=node/2789

Heoprannueckass u aHanTuTHYeCKass XUMHUsL. METOIUYECKHE YKa3aHUs U 3aJaHus i Jabopa-
TopHbIX 3aHsATHi, ['epacumoBa A.U., Kpyrukosa E.B., byxaposa A.P.- M., U3n. PI'A3Y,
2016.

Heopranuueckas u ananuTudeckast XuMus. MeToIudeckue peKOMeHIANK 110 U3yYeHHIO JHC-
[UTUTMHBI ¥ 33J1aHus sl KOHTPOJIbHBIX padort, ['y3eit A.C., Kpyrukosa E.B. , Byxaposa A.P.—
M., U3n. PTA3Y, 2016.

7. @OH/1 OLIECHOYHBIX CPeJCTB /IS MPOBeJeHUsI NMPOMEKYTOYHON aTTecTalnu 00y4aroIuXcs 1o
AMCUUILIMHE (MOAYJIIO)

7.1. IlepeyeHb KOMIETEHI Uil ¢ yKa3aHHeM 3TaNoB HX (OPMHPOBAHHS B NpoLecce OCBOCHHUS
o0pa3oBaTeIbHON NPOTrPAMMBbI

Konpt Conepxanne  xomie- |[lepedeHp IaHUPYEMBIX pe3yabTaTOB 00YIECHHS Oransl  Qop-
KoMIe-  |TeHumit MHPOBaHU
TEHLNH KOMIETeHIHH
OIIK 2 - CIIOCOOHOCTBIO UC- 3namov: GyHnaMeHTANIBHBIC pa3aeibl OOIIeH XUMHUH, B.T.9. XUMHUCCKHE CUCTEMBI U | JICKIIMOHHBIC

MIOJTE30BaTh HKOJIOTHYE- |IIPOLIECCHI, PEaKIMOHHYIO CHOCOOHOCTH BELIECTB, XMMHUUECKYIO0 UaeHTH(uKanuo, [3ausrus, CPC

CKYIO TPAMOTHOCTb M |XMMHYECKHE IPOLIECCHI MPOUCXOIAIICE B IOUBE M PACTCHHSX.

6a3oBble 3HaHMS B 00- | Vmems: pemars 3a1aud Ha pacueT KOJIMYECTB BELIECTB, BCTYAONINX B PEAKIHIO

JacTH GU3NKM, XUMUH, |U MOJNYYAIOIINXCS B XOJI€ PEaKINH, PACCYUTHIBATH MPOLIEHTHOE COJEPIKAHUE dIIe-

Hayk o 3emiie ¥ OMOJIO- |MeHTa B BeLIeCTBE 10 (opMylie, pacCUUTHIBATH O3Bl YAOOPEHHUIT 1 KOPMOB C HY K-

T'MU B )KU3HEHHBIX CH-  |HBIM COOTHOIICHUEM JI03UPYEMBIX IIEMEHTOB.

Tyauusx; MpOrHO3UPO- |Bradems. HaBBIKAMHU BBINIOJHEHHS! OCHOBHBIX XUMHYECKHMX OIEpalnii, HaBBIKAMU

BaTh IOCJIE/ICTBHS CBO- |CaMOCTOSITENEHOTO OCBOSHHUS 3HAHUSIMH, MCIONB3Ysl COBPEMEHHBIE 00pa3oBaTelb-

el mpodeccHOHANBPHOM | HBIE TEXHOJIOTHH, TPUEMaMH paboThl B XUMHYIECKOH JTa00paTOpHu

JeSTeNIBHOCTH, HECTH

OTBETCTBEHHOCTb 32

CBOM PELICHUS
OIIK 5 - CIIOCOOHOCTBIO NIPU- | 3Hamb. GOPMYIMPOBKH OCHOBHBIX 3aKOHOB XHUMUH , IIpEesIbl UX MPUMEHHMOCTH, [ Jlabopartop-

MEHSTDh 3HAHWE MTPUH-
LUIIOB KJIETOYHOH Op-
raHu3anuu GHoJIornye-
CKUX 00BEKTOB, Onodu-
3MYECKHX U OMOXMMHU-
YECKUX OCHOB, MEM-
OpaHHBIX MTPOLIECCOB U
MOJIEKYJISIPHBIX MEXa-
HHU3MOB JKHU3HEIEATEb-

HOCTH.

CTPOCHHUE U CBOWCTBA KOMIUIEKCHBIX COCIHMHEHH, METOIBI MATEMAaTHIECKOTO OITH-
CaHHS CBOWCTB BAXKHEHIIINX KJIACCOB COCIUHCHHI

Ymems: IpOBECTH aHAIU3 C UCIIOJIB30BAHUEM METOJOB OOBEMHOTO aHanmm3a (Me-
TOJl HEHTpaIM3aluK, METOJ OKHCIUTEIBHO — BOCCTAHOBHUTEIHLHOTO TUTPOBAHWS),
yMeThb IIPOBECTH MPOCThIe KAUYeCTBEHHbIE PEaKIUU, UCIIONb30BaTh 3HAHUS B 00Ja-
CTSIX XUMHH JJIS1 OCBOCHHS TEOPETUUECKUX OCHOB U NMPAKTUKH TIPH PEIICHUH 3219
OHOJIOTHH.

Braoemy: HaBBIKAMU BBITIONHEHHSI OCHOBHBIX XUMHUYECKHX OMEpalnii, HaBBIKAMHU
CaMOCTOSITEIFHOTO OCBOCHUS 3HAaHHUSMH, UCIIONIB3YS COBPEMEHHBIE 00pa30BaTelb-
HbIC TEXHOJIOTHH, IIPUeMaMHt paboThl B XUMHUUECKOH J1abopaTopuu

HBIE 3aHATHA,
CPC




7.2. Onucanue nokasarejedl M KpUTepHeB OLEHUBAHUS KOMIIETEHIIMI HA Pa3JIMYHBbIX Tanax GopMHUPOBaHNs, ONMMCAHUE IKAJ OLeHUBAHMS

Kozt [epeyens miaHnpyeMbIX pe3ynbra- | Otansl popmu- | [lokaszatenmn n | Onucanne OIKaNbl ¥ KPUTEPUEB OLCHUBAHUS (MpUMepHoe, Kadicoblll npenodasamenb a0anmupyem wkdaiy noo c600 OUCYUnIu-
KOMIIe- | TOB 0Oy4YeHHs U MOKa3aTelel OlleHH- | poBaHHsA (yKa- | KPUTEPUH Olle- HY, NOO KOHKpemHble De3yibmambvi 06YUeHUs)
Tentn Banm 3aTh KOHKPET- | HHBaHIA Cop- HEYIOBIETBOPUTEIHHO YJIOBJIETBOPHUTEIHHO XOpOIIO OTJINYHO
HBIE BUJIBI 3aHS- | MUPOBAaHHOCTH
TUi, pabor) KOMITETeHIIUH
OIIK2 3unamo: OynnameHTanbHBIE paszensl |Jlekimonnsle  [Temamuueckue, |BBITOIHEHO  IPABIJIBHO |BBIIOJHEHO MpaBuibHO 60-79|BemonHeHo npaBuiabHO 80-89 (BhmonHeHo npasmimeHO 90-100 %
o0meit xumuu, B.T.4. Xumudeckwue |3ansarus, CPC  |[umoeoswvie MeHee 60% 3amaHuid. % 3amaHui. % 3amaHui. 3a/IaHUM.
CHCTEMBI M MPOIECCH], PEAKIHOHHYIO mecmer DUOC [OneHka  «HEymOBIETBO- | OEHKA «yIOBIETBOPUTENHHO» |OLEHKa «XOpOomo» BBICTaB-|OLeHKa «OTIMYHO» BBICTABICTCA
CIIOCOOHOCTh BEIIECTB, XUMHUYECKYIO Pa3IUYHOL PHUTEIBHO»  BBICTAaBIISACT- | BHICTABIIETCS CTYICHTY, CCJIH [JIeTCsl CTYHOEeHTY, €CIH OH|CTYIEHTy, eCIH OH TIJIyOoKo U
HUACHTU(DUKAINIO, XHMHYECKHEe IPO- cnodcHOCMU Csl CTyJEHTY, €CIi OH HE|OH MMEeT 3HAHUS TOJBKO OC-|TBEPIO 3HaeT MaTepHal, |[IPOYHO YCBOMJI  NPOTPaMMHBIH
LeCcChl TPOUCXOAAIIee B II0YBE U 3HAeT 3HAYUTENBHOM Ya-|HOBHOTO MaTepHala, HO HE|TPaMOTHO M IO CYIIECTBY|MaTepHal, HCYeplbIBaiomie,  Io-
pacTeHHsAX. Dk3amenayuon- |CTH MPOrPaMMHOTO MaTe- |yCBOMII €ro JEeTalld, JOIYCKAeT |M3/IaraeT ero, He JOIyCKas |ClIeJOBaTeNbHO, YETKO U JIOTUIECKU

Hble Ounemul
(meopemuue-
cKas uacmo)

puajia, OOIMYCKa€T Cylle-
CTBEHHBIE OIITHOKH.

HETOYHOCTH, HEJOCTATOYHO
(opMyIHpPOBKH,

HapylIeHUus1 JIOTMYECKOW IIo-

paBUJIbHBIC

CIIEOBATENILHOCTH B H3JI0XKe-
HUHM TIPOTPAMMHOTO MaTepHana.

CYHIECTBEHHBIX HETOYHOCTEH
B OTBETE Ha BOIIPOC.

CTPOMHO €ro M3/laraer, ymeer Tec-
HO YBSI3BIBaTh TEOPHUIO C NPAKTH-
KOH, MCIIONB3yeT B OTBETE Mare-
puan  MoHorpapHyecKkol JTepa-

TYpBL.

Vmemsw: Pemars 3amaun Ha pacuer|JIaGoparopusie [Temamuueckue, |OueHka «HeymoBIeTBO-|OmeHKa «yIOBICTBOPUTENbHO) |OIEHKA «XOpOII0» BBICTaB- |OIEHKAa «OTIWYHO» BBICTABISETCS
KOJIMYECTB BEIIeCTB, BeTymaromux B|3ausatus, CPC  |umocoswie PHUTENBHO»  BBICTABIISICT- | BHICTABISACTCS CTYACHTY, €CJIH |JIS€TCSl CTYACHTY, €CIH OH|CTYACHTY, €CIM OH yMEeT pellaTh
PEaKIMI0 ¥ MOJYYAIOMIUXCS B XOJIe mecmul  DK3a-|Csl CTYICHTY, €CJIM OH HE|OH yMeeT pelaTh BCE THITHY-|yMEeT pellaTh BCe THIIMYHBIC |BCE TUIHMYHBIE 3a4a4d Ha OCHOBE
PeaKIiu, PacCYUTHIBATH MPOICHTHOE MEHAIMOHHBIC |yMeeT pelmiarth OOJBINYIO |HbIE 3aJaydl Ha OCHOBE BOC-|3aJa4d Ha OCHOBE BOCIPOM3-|BOCHPOM3BEICHUS CTaHJAPTHBIX
COJIep)KaHHe JIIEMEHTA B BEIIECTBE Ownersl (TIpak-|94acTh THIUYHBIX 3a1ad|MPOM3BEACHHS  CTAHIAPTHBIX |BEJCHHS CTAaHIAPTHBIX aj-|aIrOPUTMOB pEILIeHWs, JIOBOAUT
mo QopMmynie, pacCUUTHIBATH O3B THYECKasl 9aCTh) [HA OCHOBE BOCIPOW3BE- |aIrOPUTMOB  PEIICHHs, IMPH |TOPUTMOB DEIICHHUs, TBEPJO|yMEHHE 10 «aBTOMATH3Ma»
ynoOpeHuii W KOPMOB C HY)KHBIM JICHUS CTaHJAPTHBIX | 3TOM JIOMYCKAE€T HETOYHOCTH, |3HACT MaTepHal, TPAMOTHO H
COOTHOIIICHHEM  JIO3HUPYEMBIX  3Jie- AITOPUTMOB  PEIICHUS, | HEIOCTATOYHO MPaBUJIBHBIE (10 CYNIECTBY H3JIaraer ero,
MCHTOB. HE€ 3HacT 3Ha'-lPITe.]'leOI\/'I (bOpMyIlI/IpOBKl/I, HapyLueHm{ HE )IOHyCKaH CyLI.leCTBeHHbIX

4acTH MPOTPaMMHOTO | JIOTHYIECKO# MOCIe0BATEIbHO- | HETOYHOCTEH B OTBETe Ha

MaTepuaia,  JIOMYCKaeT |CTH B U3JIOKESHHU MPOrPaMMHO- | BOTIPOC.

CYIIECTBEHHBIC OLIMOKU. |TO MaTepHaa.
Bnaoemw: waBbikamu  BbimosHeHus | Jlekumonnsle  |[Tevamuyeckue, |BBIIONHEHO — MPABUIIBHO | BBIMONHEHO TMpaBmwibHO 60-79|Boimonneno npaBmwibHo 80-89|Boimonteno mpasuibHo 90-100 %
OCHOBHBIX XWUMHUYECKUX onepauui, [3ausatus, CPC  [umoeossie MeHee 60% 3amaHuid. % 3amaHuid. % 3amaHuid. 3aIaHHM.
HaBbIKAMH CaMOCTOSTEIBHOTO OCBOE- mecmor DUOC [OneHka  «HEymOBIETBO- | OIEHKa «yIOBICTBOPUTEIBHO» |OmeHKa «XOpOomo» BBICTaB-|OleHKa «OTIMYHO» BEICTABIISETCS
HUsL 3HAHUSIMH, WCIIONB3Ysl COBpe- PA3IUUHOU PHUTEIBHO»  BBICTABIISIET- | BRICTABISIETCS CTYIEHTY, €CJIH |JIIeTCS CTYIOEeHTY, €CId OH|CTYIEHTY, €CIli OH TIybOKO u
MEHHbIE 00pa30BaTeNbHBIE TEXHOJIO- CodCHOCIU Csl CTYJCHTY, €CIi OH HE|OH MMEET 3HAHHUS TOJBKO OC-|TBEpIO 3HACT MaTepHal, |[IPOYHO  YCBOMJ  MPOTPAaMMHBIH
THH, TpUeMaM# pabOThl B XHUMHYE- 3HACT 3HAYUTENPHON 4Ya-|HOBHOTO Marepualia, HO HE|TpaMOTHO W TIO CYNIECTBY |MaTepHall, HWCYEPIBIBAIONIC,  IIO-
CKOH J1abopaTopHy. Dk3amenayuon- |CTH MPOrpaMMHOTO MaTe- | yCBOMJI €ro IeTalld, JOMYCKAeT |M3/laraetT ero, He IOIMYCKas |ClIeJOBaTeIbHO, YETKO U JIOTUUECKU

Hble Ounemuvl
(meopemuue-
cKas 4acmo)

puana, JOIyCKaeT Cylie-
CTBEHHBIC OLINOKH.

HETOYHOCTH, HEOOCTAaTOYHO

NpaBUIbHBIE  (POPMYIHPOBKH,
HapylIEeHUs] JIOTUYECKOH IIO-

CJICAOBATCIIBHOCTH B H3JI0XKE-

CYHICCTBEHHBIX HETOYHOCTEH
B OTBETE HA BOIIPOC.

CTPOMHO €ro u3jaraer, yMeer Tec-
HO YBSI3bIBaTh TEOPHUIO C NPAKTH-
KOM, UCIIONB3yeT B OTBETE MarTe-
puan  MoHOTrpadHYecKol JTepa-




HHMU IPOTPAMMHOTO MaTepHuaia.

TYypBI.

OIIKS

3uamoy. DopMyTHPOBKH OCHOBHEIX [JlaGoparopuble |[Temamuueckue, |OneHka «HeynoBIeTBO- |ONeHKa «yIOBIETBOPHUTENHHO)» |OIEHKAa «XOpOomIo» BhICTaB-|OIEHKAa «OTIMYHO» BHICTAaBIIETCS
3aKOHOB XMMUH, NpeAeNsl ux npume- [3ansrus, CPC  |umocoguie PHUTEIBHO»  BBICTABISAET- | BHICTABIIETCS CTYICHTY, CCIH [JIIeTCS CTYOEHTY, €CIH OH|CTYIEHTYy, €CIIi OH yMeeT pellaTh
HHMOCTH, CTPOCHHE U CBOMCTBA KOM- mecmor  DHOC|cs CTyIeHTy, eclli OH HE|OH YMEeT pellaTh BCE THIIMY-|yMEeT PelliaTh BCE THUIMYHBIC |BCE TUIMYHBIC 33audl Ha OCHOBE
IUIEKCHBIX ~ COGIMHEHHH,  METOIbI PA3IUUHOT yMeeT pemars OONBIIYIO |Hble 3aJadd Ha OCHOBE BOC-|3a/laull Ha OCHOBE BOCIIPOM3-|BOCIIPOM3BEACHMS  CTaHAAPTHBIX
MaTeMaTH4eCcKOro OINUCAHUsS CBOWCTB CROANCHOCIU. YacTh THUIIMYHBIX 3aJa4 |IPOM3BEJICHUS  CTAHJAPTHBIX |BEACHUS CTaHAApPTHBIX all-|aITOPUTMOB  PEIICHHS, JOBOAUT
B)KHEHIINX KJIACCOB COEANHEHHUI OKk3aMeHaIl- (Ha OCHOBE BOCIPOUW3BE-|aJrOPUTMOB  pPEHICHHs, IIPH|TOPUTMOB pEUICHHs, TBEPJO|yMEHHE O «aBTOMAaTH3Ma)
OHHBIC OWJIETHI | ICHUS CTaHJIApPTHBIX [3TOM  JIOIYCKAaeT HETOYHOCTH, |3HAeT MaTepHal, IPaMOTHO U
(TIpaKTHYecKasi |aJrOpUTMOB  PEIICHUS, | HEAOCTaTOYHO NPaBUJIbHBIC [TI0 CYLIECTBY H3JaraeT ero,
4acTb) HE 3HAeT 3HAYHUTEIBHOH |(QOPMYIHPOBKY,  HApYIICHHS |HE JOMyCKas CYIIECTBEHHBIX
4acTu HPOrPaMMHOT'O [ IOTHYECKON IOCIIE0BATeIbHO- [ HETOUHOCTEl B OTBETe Ha
Marepuana,  JOMYCKAaeT|CTH B M3JI0KEHUH IIPOTrPaMMHO- | BOIIPOC.
CYILLIECTBCHHBIC OIIMOKH. |T0 MaTepuana.
Ymems: TlpoBecTr aHanu3 ¢ ucnoib- |Jlekiuonnsie  |Temamuyeckue, |BBIONHEHO  MPaBUIIBHO | BBIIONHEHO NpaBuibHO 60-79|BbimonHeHo npaBunbHo 80-89|BeimonHeno mnpaewisHo 90-100 %
30BaHUEM METOJOB 00BEMHOro aHa-|3auatus, CPC |umozossie meHee 60% 3amaHmuii. % 3amaHmMii. % 3aIaHMii. 3aJaHUH.
nmm3a (METOA HEeHTpanu3alny, METO[ mecmer DUOC |OneHka  «HEyZOBIETBO- | OEHKa «yIOBICTBOPUTEIbHO» |OLEHKa «XOpOomo» BBICTaB-|OleHKa «OTIMYHO» BBICTABIAETCA
OKHCJIUTEJIFHO — BOCCTQHOBHUTEIBHO- Pa3IuyHOu PHUTEIBHO»  BBICTABIISAET- | BHICTABISIETCS CTYICHTY, CCJIH [JIAeTCsl CTYHOEeHTY, €CIH OH|CTyIEHTy, €ClHi OH TIJIyOoKo |
ro THUTPOBaHHUs), YMETh MPOBECTH CnodCHOCMU Csl CTYZICHTY, €CJIM OH HE|OH HMEET 3HaHHs TOJBKO OC-|TBEpHO 3HAaeT MaTepual, |IPOYHO YCBOWJI  MPOrPaMMHBIN
NPOCThIE  KAYECTBEHHBIE PEaKIUH, 3HAaeT 3HAYMTEIbHOW 4Ya-| HOBHOTO MaTepuana, HO HE|TpaMOTHO M 10 CYIIECTBY |MaTepHall, HCYepIbIBaoIle,  MO-
UCTIOJIb30BaTh 3HAHUS B 00JACTIX Dk3amenayuon- |CTH MPOrpaMMHOTO MaTe- | yCBOMJI €ro JeTalld, JOIYCKAaeT |M3/laraeT ero, He JOIYCKas |ClIeJOBaTeIbHO, YETKO 1 JIOTUUECKU

XUMHH JUTSL OCBOCHHST TEOPETHIECKHUX
OCHOB ¥ TMPAaKTUKH TIPU PEIICHHH
3a1a4 OMOJIOTHH.

Hble Ounemuvl
(meopemuue-
cKas yacmo)

puana, NOIyCKaeT Cyle-
CTBEHHBIE OLIHOKH.

HETOYHOCTH,
MpaBUIILHBIE

HEJIOCTaTOYHO
(bopMyITHpPOBKH,
HapylIeHUus JIOTMYECKOW IIo-
CIIEJOBATEIILHOCTH B H3JI0XKe-
HHUM IPOrpaMMHOr0 MaTepuaa.

CYIIECTBCHHBIX HETOYHOCTEH
B OTBETE Ha BOIIPOC.

CTPOWHO €ro M3jnaraer, ymeer Tec-
HO YBS3BIBaTh TEOPHUIO C NPAKTH-
KOH, MCIIONB3yeT B OTBETE Mare-
puan  MoHorpadmyeckoil urepa-

TYpBL.

Braoems: HaBbIKaMH BBITIOTHEHUS
OCHOBHBIX XUMHUYCCKUX onepaul/lﬁ,
HaBBIKAMH CaMOCTOSITEIIFHOTO OCBOE-
HUS 3HAHUSIMH, HCTIONB3Ys COBpe-
MEHHBIE 00pa30BaTeIbHBIC TEXHOIO-
UM, IPHEMaMH PabOTHI B XUMUHe-
CKOl TabopaTopun

JlaGoparopHbie
3ansatusa, CPC

Temamuueckue,
umozoswie
21O0C
pPa3IUYHOU

mecniol

CNIOJCHOCMU.
DK3aMeHaIu-
OHHBIE OHJIETHI
(mpakTH4eckas

4acTh)

OHeHKa «HEYHOBJETBO-

PHUTEIBHO»  BBICTABIISACT-
csl CTyJCHTY, €ClIi OH He
yMeeT pemars OOJNBIIYI0
YacTh THIHUYHBIX 3a/1a4
Ha OCHOBE BOCIPOU3BE-
JICHUS CTaHIapTHBIX
ITOPUTMOB  pEIICHUS,
HE 3HACT 3HAYUTEIHHON
JacTu MpOrpaMMHOTO
Marepuana,  JOIyCKaeT

CYLIECTBEHHBIE OIINOKH.

OueHka «yIOBICTBOPHUTEIHHO
BBICTABIISIETCS CTYICHTY, €CIH
OH yMeeT pemarh BCEe THIHY-
HBlE 3aJadd Ha OCHOBE BOC-
NPOM3BEICHUS  CTaHIAPTHBIX

QIrOPUTMOB  PELICHUs, IpU
9TOM JIONYCKAaeT HETOYHOCTH,
HEZO0CTATOYHO
(hopMyITUpPOBKH,

JIOTHYECKOM TOCIIeI0BATEIbHO-

TIPaBHIIGHBIE
HapyIICHUS

CTH B H3JIO)KEHUH IPOTPAMMHO-
ro Marepuaia.

OHCHKa «XOpomio» BbICTaB-

JSIeTCsl  CTYACHTY, €CIIM OH
yMeeT pemarb BCe TUITHYHEBIE
3aJa4d HA OCHOBE BOCIIPOHU3-
BCIACHUA CTaHﬂapTHbIX all-
TOPUTMOB pEIICHHUS, TBEPAO
3HAeT Marepuaj, rPaMOTHO U
10 CYNIECTBY W3JIaraeT ero,
HE JIOIYCKasi CYNIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha

BOIIPOC.

OmeHKa «OTIMYHO» BEICTABIAETCS
CTYIIEHTY, €CIM OH yMEeT pellaTh
BCE THITMYHBIE 3a/laddl Ha OCHOBE
BOCIPOU3BEJCHUS  CTAaHJApPTHBIX

AJIrOPUTMOB  PCIICHHA, OOBOAUT

YMEHHUE N0 «aBTOMAaTU3Ma»




7.3. TUNoOBBIEe KOHTPOJILHBIE 32/1aHNUS WM HHBbIE MATEPHAJIbI, HE00X0IUMBbIE IJIsl OLEHKHU

3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapaAKTEePU3YIOIIMX dTanbl (pop-

MHPOBaHUsI KOMIIETEHIIUI B Mpolecce 0CBOeHNs 00pa30BaTeIbHOIi MPOrpaMMbl
OK3ameHayuonHvle 60NPOCyl

1.  OcHoBsl aTOMHO-MOJIEKYJIsipHOTO yueHus. Kakue Bl 3HaeTe n1okazarTenbcTBa TOro, 4To Be-

LIECTBA JACHCTBUTENBHO COCTOAT U3 MOJieKyJ1? BepHo u, yTo atoM Henenum? YTo Takoe Mojb?

Cxounbko monie#t B 1 r Bogbl, B 111 BogsiHOoro napa? CKoJIbKO TaM MOJIEKYJ1?

2. Ipwamun ITaymu. IlpaBuno Xynma. VX ucnosip3oBaHuE NMPU COCTABICHUHU AJICKTPOHHBIX

dopmyin. IlocTpoiite 3neKTpoHHbBIE KOH(UTypauu atoMmoB Zn, Cu, S.

3. Onexrtponutnyeckas nuccounanus. [lpuunnsl. CpaBHUTEIbHAS CUJla KUCIOT M OCHOBAHUU.

Kaxkas xucnora ciibHee: HBr i HC1? HCIO3 i HBrOs?

4. TanoreHnl Kak oOKuciuTenH. JlaliTe CpaBHUTEIBHYIO XapaKTEPUCTUKY OKHUCIUTEIHHO-

BOCCTAHOBUTEJIBHONH CIIOCOOHOCTH COCIMHEHUH TraJioreHOB. Kak WM3MEHSOTCS OKHCIUTEIhHO-

BOCCTaHOBUTENIbHBIE CcBoMicTBa psja: 1) Fp, Cly, Bry, 2) HF, HCI, HBr

5. PaBHOBecue quCCOIUMAIMY CIIA0BIX NEKTPOIUTOB. Tabmuia KoHcTaHT aucconuanuu Kakyro

uH(popMalrio oHa JaeT? BiusHue oJHOMMEHHBIX MOHOB HAa PAaBHOBECHE HUCCOLMAIIMU, BIIUS-

HUE pa30aBICHUS BOIOM.

6. Tuaponus coneil. OcHoBHBIE ciiydyau Tunaposiusza. [IpuBectu npumepsl. Kak moiuser Ha

rugponn3 Fe(NOjs); u NaySO3 a) HarpeBanue, 0)oAKUCICHHE, B)pa30aBicHe BOIOMH?

7. Oxcuapl. x xnaccudukanus, corictsa. ['papuueckue dopmyinsl. [loctpouts rpaduyeckue

(dbopmyIbl BRICIIUX OKCHAOB Mn, S, P.

8. 3akon ABoraapo u cienctBus u3 Hero. [louemy B paBHBIX 00bEMax pa3HbIX ra30B MOMeEIla-

€TCsl OIMHAKOBOE KOJIMUECTBO MOJIEKYJI, HECMOTPSI Ha X pa3Hbie pa3mepsl? Benb MoseKyb

pa3IMYHBIX BEIIECTB MOTYT CYIIECTBEHHO OTIMYATHCA MO pa3MepaM. B To ke Bpems BceM u3-

BECTHO, YTO B OJIMHAKOBBIE BEIPa BXOAUT HEOJMHAKOBOE KOJUYECTBO PA3JIMYHBIX IJI0JIOB,

HanpuMep sI0JI0K U BUILICH.

9. PacrtBopsl, ompexaenenue. OTIMYHE PACTBOPOB OT CMECed M XUMHUYECKHX COCIUHCHUH.

CrniocoObl BhIpakeHHUsI KOHIIEHTpalUU pacTBopoB. Ompenenuts MoisipHocTs 1% pactBopa HC1

(mpuMHTE TUIOTHOCTH pacTBopa p=1,1 r/mi).

10. OcHoBHBIE KiTacchl Heoprannueckux coenunenuil. [lepeuncnure. Conu cpeqnue, KUCabie U

ocHoBHbIe. [Ipumepsl. I'paduueckue Gpopmysbl.

IIpumepsl TecTOBBIX 3a1aHMI, BHINOJIHEHHBIX B mporpamMme «GIFT»:
Moayab 1. OcHOBHBIE MOHSATHS M 3AKOHBI XUMHH
1. Yemy paBHO MaccoBO€ YHCIIO aToma?

a) 4KCITy IPOTOHOB B aTOME 0) 4Kcily HEUTPOHOB B aTOME
B) YHCJIYy HYKJIOHOB B aTOME I') YUCITY JIEKTPOHOB B aTOME
2. UeMmy paBHO 4MCJIO HEUTPOHOB B aTOME 315P?

a) 31 0) 16

B) 15 r) 46

3. Kakoe kBaHTOBOE UMCIIO XapaKTepU3yeT HalpaBJIeHUE JICKTPOHHOTO 00JIaka B IMIPOCTPaH-
cTBE?

ayn 0) |
B) M r) Mg
4. Kakre 3Ha4eHUs MPUHUMAET MArHUTHOE KBAHTOBOE YKCIIO 1 opOuTaneit d-moaypoBHs?
a)0,1,2 0)—-2,—-10,+1,+2
B)—1,0 +1 Nl 23
5. YUemy paBHO unciio opOUTaNIe Ha f-TI0TypOBHE?
a)l 0) 3
B) 5 r) 7/

Mopnyas 2. [lepuoanuecknii 3aK0H M nepuoanveckas cucrema. Crpoenne aroma. Xumuve-
CKas CBA3b H CTPOCHHE BellecTBa



1.B riaBHBIX TOATPYIINAX C YBEIUUYCHUEM 3apsiia OKUCIUTEIBHBIC CBOMCTBA aTOMOB XUMHUYC-
CKHUX 3JICMEHTOB:

a) YcuauBarorcs

b) Ocnabesator

¢) He usmensrorcst

d) H3MeHSIOTCS MEPHOANYCCKH
2. ATOMBI, KaKOTO 3JICMEHTA HMEIOT SIEKTPOHHYIO KOH(MHTYPALMIO BHEIIHETO ciiosi: 4s°4p>?

e) a) 35Br 5) 7N
f) B)33AS r) 23V
3. UeM OoTIM4arOTCsl aTOMBI U30TOIOB OJIHOTO 3JIeMeHTa?
g) a) 4KciIoM IPOTOHOB 0) 4yuCIOM HEUTPOHOB
h) B) YuCIOM 371€KTPOHOB I) 3aps70M siapa

4. Kakue 3Ha4eHHS] TPUHUMAET OPOUTAILHOE KBAHTOBOE YHCIIO JIJIi BTOPOTO YHEPTEeTHYECKOTO
YpOBH#A?

1) a)0,1,2 0)—2,-1,0, +1,+42
) B)O1 rl
k) 10. Kak o6o3HauaeTcst moypoBeHb, st KoToporo n =4 u 1 = 0?
) a)4f 0) 4d
m) B) 4p r) 4s
5.YKkaxxuTe BEIIeCTBO, B KOTOPOM aTOM XJIOpa UMeeT HauOOJbIIYIO CTEIeHb OKUCICHHUS:
a) CCly
b) CaOCl,
c) KCIO,
d) HOCI
Mopayasb 3 Turbl XuMHUYECKUX PEAKIUI U 3aKOHOMEPHOCTH X MPOTEKaHUSI
1.CoxkparenHoe nonnoe ypasuenue 3Cap+ + 2P0, * = Ca ( POa) ) cOOTBETCTBYET MOJICKYIISIP-

HOMY YPaBHEHHUIO:
a) 3CaCl, + 2K3P0O,4 = Ca3(PO,), | + 6 KCI
b) 3CaCl, + 2H3;PO, = Cas (PO4)2 | + 6HCI
C) 3CaSO,+ 2H3PO4 = Cag(PO4)2 l + 3H,S0,
d) 2Ca (OH); + Ca(H2PO,), = Caz( POy), | +4H,0
2.UeM OTIHMYAIOTCI U30TOIMBI OAHOI'O U TOI'O X€ XUMHYCCKOI'O JJIeMeHTa?:
a) UYwmciom mpoToHOB
b) Yucmom 31eKTpOHOB
C) 3apsiom siapa
d) MaccoBbIM YHCIIOM
3.Hau6onee IMpoYHasA XUMHUYCCKasA CBA3b UMCCT MECTO B MOJICKYJIC!
a) Fz
b) Cl,
C) 0O,
d) N,
4 PaBHOBeCHE KaKOH U3 CJICAYHOIINX 06paTI/IMLIX peaKL[I/Iﬁ CMCHIACTCA BJICBO IIPU IMMOBBIIICHUN
JIaBJICHUSA? :
a) Nz(r) + 3H2(1—) > 2NH3(1—)
b)  COyp+C (rp) < 2€C0 ()
C) 2CO ot Oz(l—) S 2C0O, @)
a)
5.06paTI/IMa${ pCaKknus, paBHOBECUC KOTOpOﬁ CMCHIACTCA B OAHOM U TOM K€ HAIIPABJICHUHU U IIPU
MOBBIIICHHUU TEMIICPATYPHI U ITPU MMOBBIICHUU AABJICHUA, - 3TO!:
a) NO ) + 02(1—) <~ 2N02(r) +113 KI[)K
b) NOz(r) > N204 @ — 9,61(21)1(
C) CO(F) + HQO(r) > COQ(I—) + Hz(r) +42.,6 kJ[x



Moayab 4. PacTBOpbI. DJ1eKTPOJIMTHYECKAS TUCCOIUALINS.
1. CkoyIbKO TPaMMOB PacTBOPEHHOTO BeIIeCTBa coAepKUTcsa B SOT pacTBOpa ¢ MacCCOBOM J0-

nen (B —1Ba) = 10%?

a) 10r 0) 20r
B) 5t r) 40r

2. CKOJIPKO MOJIeH PaCTBOPEHHOI'O BEIIECTBA COACPKUTCS B 171 IEIMMOJIIPHOTO pacTBopa’?
a) 0,2mo1b 0) 1moub
B) 0,1Mm01B r) 0,01mom1p

3. Kakue 3neKTpoauThl SBISIFOTCS CHITbHBIME?
a) Hi 0) KOH
B) HzS r ) H3PO4

4. KakuM #3 Clenyronmx 3JIEMEHTOB MOTYT COOTBETCTBOBATh MOHBI C 3apsAoM — 27
a) Ca 0) O
B) Fe r) Sn

5. CKoJIbKO HOHOB 00pasyeTcs mpu Aucconuaiui Mosiekyibl (NH,)2SO04?
a)2 0)9
B) 3 r)4

Moayasb 5. Xumus 3/1eMeHTOB
1. dTop — 3TO Camblii:

a) aKTUBHBIN HEMETAILI 0) IpOYHBIN 3JIEMEHT

B) CWJIbHBIA OKUCIIUTEID I) 3JIEKTPOOTPULIATEIIbHBIN 3JIEMEHT
2. Uucno u30TONOB BOIOPO/IAa M3BECTHBIX HAYKE PABHO:

a)5 0) 2

B) 4 r) 3
3. Menbuarieil XMuMHUYEeCKH HEJEIUMOMN YaCTHUIICH BEIleCTBA SIBIISIETCS:

a) MoJIeKyJia 0) voH

B) aTOM I') XUMHAYECKUN PJIEMEHT

4. KonnuecTBo BELIECTBA — ITO:
a) IIopLUs BEIIECTBA, U3MEPEHHAs B MOJIAX
0) 4KCII0 CTPYKTYPHBIX YaCTHIL, paBHOE 6 - 10%
B) Macca BElIeCTBa
I') HABECKA BEIIECTBA
5. Uemy paBHO MaccoBo€ YUCIIO a30Ta 7N, KOTOPBIN COAEPKUT 8 HEUTPOHOB?
a) a)l4 0) 15
b) B) 16 r) 17
Moayab 6 OcHOBBI AHAJIMTHYECKOI XUMUM
1. IvcTrisauus — METO, pa3JeJIeHNs] CMECEM, B OCHOBE KOTOPBIX JIEKHUT:
a) paznuyHas TeMIepaTrypa KHIIEHHs] KOMIIOHEHTOB
0) pa3nnuHas INIOTHOCTh KOMIIOHEHTOB
B) pa3JIMYHAsl paCTBOPUMOCTb BEIIECTB
I) pa3IM4HOE arperaTHOE COCTOSIHUE BEILIECTB
2. BrimapuBaHue NMPUMEHSIOT ISl BBIJICIICHUS BEIIECTB U CMECEH, eClIM KOMIOHEHTHI 00Ja-

JIAI0T:
a) pa3IM4YHON IJIOTHOCTBIO 0) pa3IMYHBIM arperaTHbIM COCTO-
STHUEM
B) Pa3IM4YHOM PacTBOPUMOCTBIO I) pa3aIu4HOM TeMIlepaTypou Ku-
MIEHUs

3. XUMHUYECKOE TIOHSATHE «MOJIbY ITOKA3bIBACT:
a) 4MCII0 aTOMOB BEIIECTBA 0) 4MCII0 MOJIEKYJ BEIIECTBA
B) KOJIMYECTBO BEIIECTBA I') MOJIEKYJIIPHYIO MacCy BEIECTBa

4. MHOTHE XMMHUYECKHUE DJIEMEHTHI 06pa3y}0T HCECKOJIBKO IMPOCTBIX BCIICCTB, 06naz[arou11/1x
Ppa3siIndYHbIMHU CBOMCTBaMH. ITO SIBJICHHE HA3bIBAIOT:



a) nomuMophuzMom 0) romosioruei

B) MHOT'OMEPHOCTBIO ) AJUIOTPOINUEH

5. XUMHYECKHUE COCTMHEHUSI IEPEMEHHOI0 COCTaBa HA3bIBAIOT:
a) CJII0>KHBIMH BeIllECTBAaMHU 0) JaIbTOHUIAMU
B) KOMIUIEKCHBIMU BELIECTBAMHU r) OeprouuaamMu

7.4. MeToauyeckue MaTepuaJibl, ONnpeaejsomye NPoUeAypPbl OLeHUBAHUS 3HAHHIi, ymMe-
HUI, HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH, XaPaKTePU3yIIHUX 3Tanbl GopMUpPOBaHMS
KOMIIeTEeHLM I

Cucrema OLIEHHBAaHUS PE3yJIbTaTOB OOYUEHHUS CTYIEHTOB B YHUBEPCUTETE IMOJpa3yMeBa-
€T IPOBEICHUE TEKYLIErO0 KOHTPOJISA YCIEBAEMOCTH U IIPOMEKYTOYHOU ATTECTALIMM B COOTBET-
CTBUU C YTBEPKIACHHBIMU B YCTAHOBJICHHOM MOpPSJKE YU€OHBIMU IJIAHAMU [0 HAIpPaBICHUSM
HOJATOTOBKHU.

Jljig TeKkymero KOHTPOJIA 3HAHUI M MPOMEXYTOYHOU aTTecTalu O0y4aroluxcs Ha Co-
OTBETCTBHE MX MEPCOHAIBHBIX JOCTHKEHHUN MOATAIHBIM TPEOOBAHHSIM COOTBETCTBYIOIIUX OC-
HOBHBIX TNPOQECCHOHANBHBIX 00pa30BaTeNbHBIX MNPOTpaMM CO3JAI0TCA (OHABI OLEHOYHBIX
CPEICTB, IMO3BOJIAIOIINE OLICHUTh 3HAHUS, YMEHHS U OCBOCHHBIE KOMIIETCHIINH.

Texymuil KOHTPOJIb 3HAHUM U YMEHUH CTYIEHTOB MPEAyCMAaTPUBAET CUCTEMATUUYECKYIO
IIPOBEPKY KayecTBa MOJYyUYEHHBIX CTyJIE€HTaMH 3HaHUN, YMEHUN U HaBBIKOB 110 BCEM H3y4aeMbIM
JUCLHUTIIINHAM.

@OpMBI TEKYILIETO KOHTPOJISA 3HAHUM B MEKCECCUOHHBIN ITEPUOJ:

- MOJYJIBHO-PEUTHUHIOBAs CUCTEMA C HCIIOIb30BAaHUEM TECTOBBIX MHCTPYMEHTOB UH(OP-
MaIMOHHON 00pa3oBaTeIbHOM cpenbl (Ha miaT(opMe TMCTaHIMOHHOTO O0YyUeHHUS);

- MUCbMEHHBIN OIpOC.

KoHnTposibHble 3aaHus o JucuuIuinHe (KypcoBasi paboTa, Apyrue BHUJIbI KOHTPOJIbHBIX
3aJJaHUl, OTYETHI U JIP.) BBIMOIHICTCS CTYJCHTAMH B MEKCECCHOHHBIN MEPUOJ C LENbI0 OIICHKU
pPE3yJIbTATOB UX CAMOCTOSITENILHON yUeOHOU JesITEeIbHOCTH.

@opMbI TEKYILETO KOHTPOJISI 3HAHUM Ha y4yeOHbIX 3aHATHIX,

- cool1enue, qoKIa:, acce, pedepar;

- KOJUIOKBUYMBI;

- JIeJIoBasi WM POJIEBAs UTPa;

- KPYIVIBIN CTOJI, AUCKYCCHS

- YCTHBIN, MUCbMEHHBIN ONpoC (MHAWBUAYAIbHBINA, (POHTAIbHBII).

[Tomumo mepeuyucneHHbXx (GopMm, MOTYT OBITH YCTaHOBJIEHBI Apyrue (HOpMbl TEKYILIETO
KOHTPOJISl 3HAaHUH CTyZeHTOB. Ilepeuens ¢popM TeKylIero KOHTPOJIs 3HAaHHUM, MOPSAAOK UX MPOBe-
JIEHUS], UCTIOJIb3YEMbIE NHCTPYMEHTBI U TEXHOJIOTUH, KPUTEPUN OLEHUBAHUS OTIEIbHBIX (HOpM
TEKYIIEro KOHTPOJII 3HAHWM YCTaHABJIMBAIOTCS IPENOAABATENEM, BEAYLUIMM AWCLUIUIMHY, U
¢bukcupyrorcs B pabouei mporpaMMe AUCHUIIINHBL.

B pamkax 6amibHO - peMTUHTOBON CHCTEMBI OIICHKU 3HAHUH CTYIAEHTOB, JEHCTBYIOIIEH B
YHUBEPCUTETE, 110 pe3yiIbTaTaM TEKYIIETro KOHTPOJIS 3HaHUHU CTYAEHT JOJKEH Ha0paTh HE MeHee
35 6amnoB u He 6onee 60 GanoB.

[IpomexyTouHas arrecTanus MpeaHa3HayeHa Al 00bEKTUBHOTO MOATBEPKIACHUS U Olle-
HUBAHMS JIOCTUTHYTBIX pE3yJbTaTOB OOYUYEHMs ITOCJIE 3aBEepUICHUs H3Y4YEHUS JUCLUIUIMHBL,
MPOXOKACHUS PAKTUKH, BBIMOJHEHUSI KOHTPOJILHOM paboThI, @ TakXKe /Uil OLleHuBaHus 3P Pek-
TUBHOCTH OpraHM3aluy yueOHOro mpoliecca.

@opMBI IPOMEKYTOUHOHN aTTECTALIUU:

- DK3aMEH,;

DK3aMeH MpPOBOJATCS B (pOpMe TECTUPOBAHMSI, B TOM UHCIIE U KOMIBIOTEPHOIO, YCTHOT'O
¥ IICbMEHHOTO OMpoca, M0 TeCTaM WU OujieTaM, B COOTBETCTBUU C IPOTpaMMoOi yueOHOH uc-
LUTUTHHBI.

Pexomenyemble opMBbl IPOBEICHHS SK3aMEHa!

- YCTHBIH 2K3aMeH 1o OuieTam;



- IUCbMEHHBIN 3K3aMEH 110 BOIIPOCAM, TECTAM;

- KOMIIBIOTEPHOE TECTUPOBAHHUE.

B pamkax 0amuibHO -pEeHTHHTOBOW CHUCTEMBI OIICHKH 3HAHUH CTYIEHTOB PE3yJbTaThl K-
3amena onennBarorca B 20-40 0a1oB.

MaxkcuManbHBIH PeUTHHIOBBIN MOKa3aTedb MO JUCHUIUIMHE, KOTOPhIA MOXET OBITh J0-
CTUTHYT cTyJeHToM, paBeH 100 Gaiyam, KOTOPBI COCTOUT U3 PEUTHHTOBOTO MMOKA3aTeNs MOJy-
YEHHOTO 110 UTOTaM TEKYIIEro KOHTPOJIS 3HAHUH (MakcumMyM - 60 OalljIoB) M PEUTHHTOBOTO TI0-
Ka3aTeJs MOJyYeHHOT0 Ha dKk3aMeHe (MakcuMyM - 40 6asuioB).

Bun xoHTpOIIS Bunger 3anaruit [epedyens KoMIeTeHINI O1eHOYHBIE CpeCTBA O0BeM 0aIoB
MUH. Maxe.
JlexmrioHHbIE 3aHA- OIIK-2 Omnpoc Ha JeKIIH 15 20
TUS
Texkymuii KoH-
TpOTE JlabopaTtopHsle 3a- OIIK-2 MonynbHbIE KOHTPOJIBHBIE 10 20
Ot 35 10 60 HATHUS OIIK-5 10 TeMe J1abopaTopHOU
6a/IoB paboThI
Camocrostensuas | OHK-2 KontponrHas pabora 10 20
paborTa cTyAeHTOB OIIK-5
IIpomexxyrounas | Dk3ameH OIIK-2 DK3aMeHAIMOHHBIE Omte- 20 40
aTTecTalus OIIK-5 TBI
Ot 20 no 40 Urorossie Tecter CJ1O
OamroB
Hmoezo: 55 100

IlIka/a nepeBoaa HTOrOBOI OLIEHKH YCIIEBAEMOCTH

Kom-Bo 6amioB 3a Tekymyro Koi-Bo 6amroB 3a HTOTOBEIiA Urorosas cymma 6amioB
paboty KOHTPOJb (3K3aMEH, 3a4eT)
Koin-Bo Orenka Koin-Bo Orenka Koin-Bo Orenka
6asIoB 6as1oB 6asoB

55-60 OTIMIHO 35-40 OTIMYIHO 90-100 OTIMYHO
45-54 XOPOIIO 25-34 XOPOIIO 70-89 XOPOIIO
35-44 YIIOBIL 20-24 YIIOBIL 55-69 YIIOBIL
25-34 HEY/IOBIL. 10-19 HEY/IOBIL. 54 HEY/OBIL.

OcHoBHbBIE KpPpUTEPUHA IIPHU q)OpMI/IPOBaHI/II/I OILICHOK YyCII€EBAEMOCTH

1. OueHka «OTIUYHO» CTAaBUTCS O0YyJaroIieMycsi, OBIAJACBIIEMY JIEMEHTaMU KOMIIETEH-
UM «3HATb», «YMETb» U «BIAAETh», MPOSBUBIIEMY BCECTOPOHHUE M TIIyOOKHE 3HAHMS IpO-
TPaMMHOTO MaTepHasia, OCBOMBIIEMY OCHOBHYIO M JIOTIOJHHUTEIBHYIO JINTEPATYPY, OOHAPYKHB-
IEMy TBOpPYECKHE CIOCOOHOCTH B MOHMMAaHHMM, M3JI0)KEHUM U MPAKTUYECKOM HCIOJIb30BAHUU
YCBOCHHBIX 3HAHUM.

2. OueHka «X0poIlo» CTaBUTCsA 00y4arolieMycs, OBJIAJEBIIEMY 3JIEMEHTaMU KOMIIETEH-
UM «3HATH» U «YMETh», MPOSIBUBILIEMY ITOJIHOE 3HAHWE MPOrPAMMHOT0 MaTephalia, OCBOUBIIIE-
MY OCHOBHYIO PEKOMEHIOBaHHYIO JUTEPATYpPy, OOHAPYKUBILIEMY CTaOMIIbHBIN XapakTep 3HAHUH
¥ YMEHUH M CIIOCOOHOMY K MX CaMOCTOSTEIBEHOMY NMPHUMEHEHHIO U OOHOBJICHUIO B XOJI€ TIOCIIe-
Jyrouiero oOyueHust 1 MpakTUYeCKOi eI TeTbHOCTH.

3.01eHKa «yIOBIETBOPUTEIHHO» CTABUTCS O0YJarOmEMYCs, OBIIAICBIIEMY dJIEMEHTaMHU
KOMIIETEHIINH «3HATbh», T.€. MPOSIBUBILEMY 3HaHUSI OCHOBHOTO IPOTPaAaMMHOT'0 MaTepuaia B 00b-
emMe, HeoOXOMMOM ISl TIOCTIETYIOIIET0 OOYyUeHHS M TPEACTOSAIICH MPAKTHUECKOW e TebHO-
CTH, 3HAKOMOMY C OCHOBHOW PEKOMEH/JO0BAaHHOHM JUTEpaTypoil, JONYCTHBIIEMY HETOYHOCTU B
oTBeTax (paboTax), HO B OCHOBHOM 00J1ajatolieMy HeOOXOIMMbIMH 3HAHUAMHU JJI UX YCTpaHe-
HUS TIPH KOPPEKTUPOBKE CO CTOPOHBI K3aMEHATOPA.




4. OneHka «HEyIOBICTBOPUTEILHO» CTaBUTCS 00ydaromeMycsi, HE OBIICBIIEMY HU OJI-
HUM U3 3JIEMEHTOB KOMIIETEHIIUH, T.€. 0OHAPYKUBIIEMY CYIIECTBEHHbIE MTPOOEINbI B 3HAHUU OC-
HOBHOTO MPOTPAMMHOTO MaTepHualia, JOMyCTUBIIEMY MPUHIMITHAILHBIC OMIMOKU TIPU IPUMEHE-
HUU TEOPETUYECKUX 3HAHUN, KOTOPHIE HE MO3BOJIIOT MY MPOJOJDKUTh 00yUEHHE WIIH MPUCTY-
MUTh K IPAKTHYECKOH JEATETHbHOCTH 0€3 TOTOTHUTEIBHOM MOATOTOBKH.

5.  OueHKa «3a4T€HO» COOTBETCTBYET KPUTEPHUSIM OLIEHOK OT «OTIMYHO» JO «YyIOBIE-
TBOPUTEIBHO.

6. OueHka «He 3aU4TE€HO» COOTBETCTBYET KPUTEPHUIO OLICHKHU «HEYIOBIETBOPUTEIHLHOY.

8. IlepeyeHb OCHOBHOH W JONMOJHUTEJbHOH Y4YeOHOW JUTEpPaTypbl, HEOOXOAUMOM /s
OCBOEHHUS TUCHMILUINHBI (MOYJIs1).
8.1. OcHoBHas1 yueOHasi JJuTEepaTypa

1. Iamwmpo, A.C. buonorundeckas xumus : yaeonoe mocooue / S.C. Mlanupo. — 2-¢
u3a., ucnp. — Cankr-Ilerepoypr : Jlawp, 2019. — 312 c. — ISBN 978-5-8114-3910-2. —
TekcT : MeKTpOHHBIN // DieKTpoHHO-OMONMMoTeuHass cucrema «Jlamp» : [caiiT]. — URL:

https://e.lanbook.com/book/121479 (nara oopamenus: 06.06.2019). — Pexxum gocryma: ajs as-
TOPH3. II0JIb30BATEIICH.

2. OcHOBBI OMOIOTHYECKON XUMHH : yueOHoe nocodue / 3.B. ['opuakos, b.M. barama-
e, H.B. ®enora, B.A. Opoben. — 2-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 208 c.
— ISBN 978-5-8114-3806-8. — Tekct : 3MeKTpOHHBIH // DAEKTPOHHO-OMOIMOTEYHAsT CUCTeMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/112688 (mata obOpamienus: 06.06.2019).
— Pexxum goctyna: ainsi aBTopu3. nojb3oBareneid. OCHOBBI OMOJIOTUYECKON XUMUU : yueOHOe
nocooue / 3.B. I'opuakoB, b.M. baramaes, H.B. ®enora, B.A. Opoben. — 2-e usn., crep. —
Cankr-IlerepOypr : Jlanp, 2019. — 208 c¢. — ISBN 978-5-8114-3806-8. — Tekcr : 351eKTpOH-
HBI // DNEeKTPOHHO-O0NOIMOTeYHAs cucremMa «Jlaaby : [caiiT]. — URL:
https://e.lanbook.com/book/112688 (nara obpaienus: 06.06.2019). — Pexxum moctyna: ist aB-
TOPH3. II0JIb30BATEIICH.

3. T'munka, HJL. O6mas xumus : yueO. 11 By30B U ccy3oB / H.JLI'muuka; mon pen.
B.A IlonikoBa, A.B. babkoga. -18-¢ uzn., mepepad. u nor. - M. : FOpaiir, 2012. - 898c.

4. Opranuueckas xumus : yuyebHoe mocobue / coct. O. M. Sxyxuna; KemepoBckuii
['CXU. - KemepoBo: Otaen HHHOBAIIMOHHBIX TeXHosorui, 2013. - 304 c. — TekcT: 3neKTpOHHBIN
/l DnexTpoHHO-OMOMMOTeuHass cucrema "Agrilib": caiit. — bamammxa, 2012. — URL:
http://ebs.rgazu.ru/index.php?g=system/files/1 14.pdf (mata oopamenus: 01.06.2019). — Pexxum
JIOCTYTIA: /IS 3aperUCTPUp. MOJIb30BaTENEH.

8.2. lonosHuTEeIbLHASA y4eOHAs TUTEpaTypa

5. Ocraesa, I'. 10. Xumus. Teopus, cipaBo4YHble MaTepuabl, JJabopaTopHble padOThI, KOH-
TPOJIbHBIC 3aJaHUs U TIPUMEPHI pelieHus 3aaa4: yued. mocodue s By30B / [.FO. Ocraesa,
A.A. Tlanacenko, E.B. Tlonskosa; mox oomeit pex.npod. V.M. ITanncosa.—3-¢ u31., AOMOIH.
u nepepab. —MockBa : MAJIU, 2013. — 260c. — TekcT: 31eKTPOHHBINA // DIEKTPOHHO-
O6ubnuoreynas  cucrema  "Agrilib":  cait. —  bamammxa, 2012. - URL:
http://lib.madi.ru/fel/fel1/fel14E166.pdf (mara obpamenus: 01.06.2019). — Pexxum gocryma:
JUTSL 3apETUCTPHP. TTOJTb30BaTENEH.

1.  KommnsiorepHsie nporpammbl: ooyuarowue:1C «Penetutop - Xumus»: Teopernueckas
XUMUS, HEOpPraHU4YecKas XUMHUsI, aHAIUTUYECKAsT XUMUS; KOHMPoIupyowue. d3K3aMEHaIllMIOHHbIE
TECTBHI.

-[IPOrpaMMbl COOCTBEHHOT'O U3rOTOBICHUS (pa3pabaThIBAIOTCS I TEKYIIETO KOHTPOJIS).
- mporpamma GIFT (Moayneasie TecTsr); 6a3bl OanHbix, THPOPMAITMOHHO-CIIPABOYHBIE M TTOHC-
KOBBIE cucTeMbl Bukunenus


http://ebs.rgazu.ru/index.php?q=system/files/1_14.pdf
http://lib.madi.ru/fel/fel1/fel14E166.pdf

9. Ilepeyenb pecypcoB MH(OPMANUOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «UHTepHeT»,
HEeO0XO0UMBIX /IJIf1 OCBOCHMSI JUCHUIJIMHBI (MOJ]

JIs1)

Ne i/t HaumeHoBaHHE HHTEPHET pecypca, Anpec B CETH MHTEPHET
€ro Kparkas aHHOTAlWs, XapaKTePHCTUKA
1. Hayka kak mo3HaBaTesbHas ASSTEINbHOCTh https://www.youtube.com/watch?v=AXXTITI7-
Eg&index=58&list=PL.7D808824986EBFD6
DnekTpoHHO-OubIMoTeYHas cuctema "AgriLib". http://ebs.rgazu.ru/?q=
OnextponHsIi pecypc. PI'BOY BO http:\\ebs.rgazu.ru?q=node\2789
PI'A3Y.
4. Odunmnaneueiii cailt MununcreperBa Cenbckoro xossii- | http://www.mex.ru/
ctBa Poccuiickoil denepanuu
5. MK BHACOIEKIUI 110 XUMHH https://www.youtube.com/watch?v=pU49Uyc1CXQ&index
OupMbI B BiIE 00bsICHEHUs TeopeTndeckoro Matepuana |=9&Iist=PL7D808824986EBFD6
U IGMOHCTpALIUH JIaO0PAaTOPHBIX SKCIIEPHMEHTOB I10 pa3-
JieNaM TUCIUIUTHHBL «XUMHSD)

10. MeToauuyeckue yKazaHus JJis1 00y4AOIIMXCS 110 OCBOCHUIO TMCHUIIMHBI (MOIYJIs1)
10.1. MeToanyeckue yKazaHus JAJs 00y4arouuxcst

MeTtoauyeckue yKkazaHus CTyIEHTaM SIBISIOTCS MPUIOKEHUEM K MpOorpaMMe JUCHUTLII-
HBI, W JIOJDKHBI PACKPBIBATh PEKOMEHIYEMBI PEXKUM U XapakTep y4eOHOI paOOTHI, B YACTH BbI-
MOJIHEHUS JOMAIIHUX 3aJaHnM.

[Ipenmonaraempie 1abopaTopHble padOTHI M TEMAaTHUKA JICKIUHA TaKKe SBISIOTCS JIHIIb
pEKOMEHIaTeIbHBIMU. BCce 3aBUCHUT OT OCHAIICHHOCTH W TPAIUIIMK 1ab0paTopuu, a Takke coo-
CTBEHHOT'O OMBITa ¥ HAPAOOTOK MperogaBaTesl.

Bun yueOHBIX
3aHATHI

Oprasuzanus JeaTeIbHOCTH CTyICHTa

3aHATUSA JTIEKIU-
OHHOTO THIIA

Hammcanue koHcmekTa JieKIMi: KpaTko, cxeMatnuHo. IlocienoBatenbHO (MKCHPOBAaTh OCHOBHBIE IHOJIOXKE-
HHS, BBIBOJIBI, (POPMYIMPOBKH, 0000meHus1. [lomeuars BakHBIE MBICIH, BBIICIATH KITIOYEBBIE CIIOBA, TEPMH-
Hbl. [IpoBepka TEpMHUHOB, MOHATUH C OMOILBIO YHIMKIONEIUH, CIOBapel, CIPaBOYHUKOB C BBIMHUCHIBAHUEM
TOJKOBaHUH B TeTpagb. O003HAYUTH BOIPOCH], TEPMUHBI, MaTepHal, KOTOPHIH BBI3BIBAET TPYJHOCTH, IOME-
TUTh U TOMNBITAThCSI HAUTH OTBET B PEKOMEHAyeMoil nuTepaType. Eciu camocToaTensHO HE ygaeTcs paso-
Opatbcs B MaTepHale, HeoOX0JUMO C(OPMYIHPOBATH BOIPOC U 337aTh MIPEMOaBaTEII0 Ha KOHCYIbTalluH, Ha
HPAKTHYECKOM 3aHATHHU. Y ISIUTh BHUMAaHHUE CIEAYIOIINM MOHATHAM (nepeyucienue NOHAMULL) U ap.

JlaGopaTopHbie
3aHSATHS

B nauvane maGopatopHoii paboThl pa3pelraeM IOJIL30BAThCS JUTEPATYPOH 1O COOTBETCTBYIOIICH TeMaTHKe
Moxyinsi. IToAroToBKa OTBETa CTPOrO CaMOCTOSTeNbHAs, 00LIaThes 3ampeniaercs. Ono3qaBInie Ha 3aHATUS
HMEIOT MEHBIIIe BPEMEHH JUISl BBINOJIHEHUS 3a4aHus. OTBETH TOTOBSAT CTYASHTHI 110 PO3AaHHBIM KapTOYKaM
WHMBUTyaIbHO.
JlabopaTopHBIE 3aHATHSI HAYMHAIOTCS C OLICHKH KayeCTBa TEOPETHUECKOI MOIrOTOBKH MO TeMe JIabopaToOpHOit
paboThl. B oneHKy kauecTBa BHIOJIHEHHOI 1a00paTOpHOM pabOTHI BXOJT: OTBETHI HA TEOPETUUECKUE BOIIPO-
CBI IO TEME U BBIIIOJIHEHHE JTa00PAaTOPHOI paboThl. B KOHIE KaXJ0# pabOTHI CTYICHT NPEIOCTABISET OTYET.
Xumust (HeopraHuueckasl ¥ aHalIuTHYecKas). MeToanueckne ykasaHus M 3aJaHus 1l jJaboparop-
HBIX pabot crymentam 1\1* kypca /Pocc.roc. arap. 3ao4. Vu-1; Coct. Byxaposa A.P., Kpyrukosa E.B., I'epa-
cumoBa A.M. M., 2016 c.

KontponbHas
pabora

IMouck nuTEepaTypHBIX HCTOYHUKOB M COCTaBlIeHHe OuOanorpaduy, n3ydeHne HayqyHoi, yueOHOMH, HOpMaTHB-
HOH 1 npyroit auteparypsl. OTOOp HEeoOXoaMMOro Martepuaina; (OpMHPOBAHUE BHIBOJOB U pa3paboTKa KOH-
KPETHBIX PEKOMEHJALNH MO0 PEIICHNIO ITIOCTABICHHON e U 3a/1a9H; IPOBECHIE PAKTHIECKNX HCCIIeI0Ba-
HU 10 JaHHOW Teme. MHCTpYKIMS MO BBINOJIHEHHIO TPeOOBaHWHA K O(GOPMIICHHIO KOHTPOJIBHOW pabOThHI
HaXOAUTCS B METOAWYECKHX MaTepHanax 1o AUCIUTIINHE.

Heopranndeckass n aHanuTH4ecKas XuMus. MeToandeckne peKOMEHAalnH 110 M3YYCHUIO JUCIH-
IUIMHBI ¥ 331aHKs U1 KOHTPOJIbHBIX pador, ['yzeit A.C., Kpyrukosa E.B. , Byxaposa A.P.— M., U3x. PTA3Y,
2016.

WnnuBuny-
allbHBIC 3aJaHUs

3HaKOMCTBO C OCHOBHOW M JIOTIOJHHUTENBHOHM JMTEpaTypoif, BKIIOYash CIpPaBOYHBIC W3IAHHs, 3apyOeKHBIC
HCTOYHUKH, KOHCIIEKT OCHOBHBIX IOJIOXKEHHH, TEPMUHOB, CBEICHHH, TPeOyIOIUXCS sl 3aTIOMUHAHUS H SIB-
JISTFOIINXCST OCHOBOIOJIATAIONIMME B 3TON Teme. CocTaBieHHe aHHOTAIMH K MPOYUTAHHBIM JINTEPATYPHBIM
UCTOYHHMKAM U JIp.

ITonroroska k
9K3aMeHy (3a-
4eTy)

IIpn moxroroBke k 3k3aMeHy (3a4eTy) HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCHEKTHI JICKINH, PEeKOMEHIye-
MYIO IUTEPATypy H Jp.

10.2.MeToan4yeckue peKOMEHIalMHU NPenoaaBaTe o



https://www.youtube.com/watch?v=AXxTITI7-Eg&index=58&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=AXxTITI7-Eg&index=58&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=pU49Uyc1CXQ&index=9&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=pU49Uyc1CXQ&index=9&list=PL7D808824986EBFD6

B mporpamMMe IUCHHMIUIMHBI MpeIycMOTpeHa paboTa, BBHIMOIHAEMAs CTYACHTaMH IOJ
HEINOCPEICTBEHHBIM PYKOBOJICTBOM IpENoaBaTesis B ayAUTOPUH WK B Jabopatopuu (ayIuTop-
Has caMOCTOsITelbHAs paboTa) M BHEAYJUTOPHAs CaMOCTOsTENbHas paboTa MpH BBHIOJHEHUU
(KOHTPOJILHOM pabOThI, TOMAIIHUX 3aJaHHi, MpopabOTKU y4eOHOro mMaTepuana ¢ HCIOIb30Ba-
HUEM y4eOHUKa, y4eOHBIX TTOCOOUH, JONOTHUTEIILHON METOAMYECKON U HAYYHOU TUTEPATYPHI).

Mooyns 1. B nepuoji 3aHATUI YIpa)KHSEMCS B HAIIUCAHUU MOJIEKYJISPHBIX U CTPYKTYp-
HBIX (OpMyJ, Ha3BaHUU CTPYKTYPHBIX (POPMYJ BEHIECTB MO MEXKIYHAPOJHON HOMEHKIATYpE,
HaIllMCAaHUHU XUMHUYECKHX PEAKLINUN, XapaKTEPHBIX JJI1 HEOPTraHUYECKUX COCTUHEHUM.

Mooyne 2. HaunHaem HM3y4yeHHE CO CTPOEHHs aToMa U mepuoanyeckoro 3akona JI. U.
Meunneneesa.

OOpatuTh BHUMaHHE Ha 3aMIOJTHEHHUE IEKTPOHHBIX YPOBHEH M MOAYPOBHEH B peabHBIX
aromax. [Ipunnun [laynu, npuHOKMIT MUHUMHW3AaUUN SHEPTUU, TPaBUIO XyHAA. DIEKTPOHHbBIE U
AIIEKTPOHHO-CTPYKTYpHBIE (POpPMYIIbI s1eMeHTOB. CoBpeMeHHasi (OpMYIHPOBKA TEPUOTUIECKO-
ro 3akoHa. OcHOBHbIE (HU3MUECKHE U XMMHUYECKHE CBOICTBA 3JIEMEHTOB U 3aKOHOMEPHOCTH HMX
M3MEHEHHUs B epuoanydeckoil cucteme. CHHTE3 HOBBIX JIEMEHTOB M MPEJCKA3aHUS UX CBOWCTB.
Hayunbiii nogsur MenaeneeBa. XuMuueckasi CBsi3b U CTPOCHHE MOJIEKYJ. THIbI XMMHUYECKOM
CBS3M: MOHHAsl, KOBaJIEHTHas, MeTaiuindyeckas. [lonsgpHocTh cBA3U. MeTo BaleHTHBIX CBSI3EH.
[TpuunHBI pa3nuyusi TPOYHOCTH OJIMHAPHBIX M KPATHBIX CBsizel. [ mOpuansamus aTOMHBIX OpOH-
Tajgel u reoMeTpus MoJiekysl. OCHOBHBIE TUIIBI THOPUIU3AIIIT Sp3, sz U Sp — opburasneit u oc-
HOBHBIE THIIBI T€OMETPHUYECKHX KOH(PUTypaluii MoJeKyl. JJOHOpHO-aKIenTOPHbII MeXaHU3M
00pa3oBaHusi KOBAJIEHTHOM CBSI3H

Mooyns 3. 3HaKkOMUMCS BaXHEHIIMMU MOHATHIMH XUMUYECKOW KUHETHKHU. Paccmarpu-
BAa€M CKOPOCTh XMMHUECKOW peakuuu U (akTOpbl, BIUSAIOMINE HA Hee (TPUpPOAa pearupyroux
BEIIECTB UX KOHIIEHTpAIus, TeMIeparypa, karaauzaropsl). [lopsnok peakuwmii. 3akoH OeiCTBY-
omux Macc. KoHCTaHTa CKOPOCTH XMMHUYECKOW peakuuu. BnusHue temneparypsl Ha CKOPOCTh
peakuuu. [IpaBmiio Bant-I'odda.

OHeprus axkTHUBalUHU. YpaBHeHUE AppeHuyca ['OMOreHHbI U reTeporeHHbIH KaTalu3.
Ero ponb B Onosnioruu v pu3HOIOTHH.

Mooyns 4. V3ydarotrcss pacTBOPHI 3JICKTPOIUTOB. OOIIHOCTh W pa3jiMyve PacTBOPOB,
cMmeceil 1 coequHeHH. CrocoObl BhIpaXeHHs] KOHIICHTPAIIMN PacTBOPOB (IIPOLEHTHASI, MOJISIp-
Hasi, HopMaJbHasl). DIeKTpoauTHdeckas aucconuanvsi. CuibHble U c1aldble 3JIEKTPOIUTH  Xa-
paKkTep IMCCOLUAINU THAPOKCUIOB. AM(POTEPHbIE HIEKTPOIUTHI.

Mooynb 5. 3yuaercs cTpoeHHE, HOMEHKIIATypa, XUMHUYECKHE CBOMCTBA METAJIOB U He-
MeTaioB. CTyIEHTBI 3HAKOMATCS ¢ XUMUYECKMMH CBOWCTBaMHU JIEMEHTOB U UX COSAVNHEHHUN Ha
OCHOBE IOJIOXKEHUS B mepuoanyeckoit cucreme. IIpo6ieMbl OCHOBHOTO HEOPraHUYECKOIO CHH-
Te3a.

JlabopaTopHo-npaKkTHYeCKUe 3aHATUS

JIaGopaTopHble 3aHATHS HAUMHAIOTCS C OLEHKM KadyecTBa TEOPETHMUECKOW MOATOTOBKU
o TeMe J1abopaTopHO paboThl. B oIleHKY KauecTBa BBHIMOIHEHHOM 1ab0paTopHOil paboThl BXO-
JISIT: OTBETHl Ha TEOPETHUUECKUE BOIIPOCHI 110 TEME U BBINOJIHEHHE Tab0opaTOpHOH paboThl. OneH-
Ka OCYIIECTBIISIETCS MO NATHOAITILHON LIKaJe.

JIaGopatopHble pabOThI BHITOIHSIIOTCS KOJUIEKTUBHO IO 2 yenoBeka. Pe3ynbTaTel paboThl
KaKIBIA CTYJIEHT 3alMChIBAeT UHANBUAYAIBHO B CBOIO pabOuylo TETpajb, KOTOpas MpoBepseTCs
IpernoaaBaTeieM.

[To okoHYaHMIO JEKIMH U JTAOOPATOPHBIX 3aHATUH CTYAEHT MOXET 10 KayecTBaM 3a-
YTEHHOW KOHTPOJIBHOM (oMalrHei) paboTsl U 1a00paTOPHBIX pabOT MOXKET MOJyYUTh aBTOMa-
TUYECKH 3a4eT UJIU SK3aMEHAIIMOHHYIO OIEHKY. 3a CTYJEHTOM OCTAaeTCsl MPaBO HE COrjaliaThes
C OLICHKOW M MPOUTH cobecetoBaHKE IS MOYUYEHHUS] COOTBETCTBYIOIIEH OTMETKH.

OO01uue BOnpocsl

[IpencraBineHHble B METOJMYECKOM MTOCOOHMH BOMPOCH! TOJDKHBI CIYKUTh OCHOBOM JJIst
MOJTOTOBKU K AK3aMeHy WM 3adeTy. HeoOxonumo mpu cOCTaBI€HHWH PacHHMCAHUS COTJIACOBBI-
BaTh 0YEPETHOCTH JIEKIUHU U JTa00PaTOPHBIX 3aHITUH.



VY4uThIBas, YTO B HOBBIX yUEOHBIX IJIAHAX OTBOAMUTCS OTHOCHTEIHHO HEOONBINON 00heM
ayJIMTOPHOTO BPEMEHHU Ha OCBOEHUE (yHIaMEHTAIbHBIX JUCIMIUIUH 11eIeCO00pa3HO OpPraHu30-
BBIBaTh (DaKyJIbTaTHBHBIE KYPCHI C TIPOBEJICHHEM CEMHUHApOB. B momorps cryneHTam Ha Kadeape
UMeeTCsl U3JJaHHBIN KypC JIEKLIUNA, B KOTOPOM B JJOCTYIHOHN (hOpMe U3JI0KEHBI KJIaCChl OpraHuye-
CKUX COCIMHEHHUM.

@®opMbl OPraHU3alMH CAMOCTOATEbHO, Pa00ThI CTYIEeHTOB

1. CamocrtosiTenpHass paboTa CTYICHTOB ¢ OOYYAOIIMMHU MpOrpaMMaMH B KOMITBIOTEP-
HBIX Kjaccax. OOydaromiye mporpaMMbl OPHEHTUPOBAHbI Ha MPOPabOTKYy Hambosee CIOMKHBIX
paszenoB Kypca: HOBBIX pa3/iesioB, HE HALIEIINX CBOEBPEMEHHOTO OCBEIICHHS B Y4eOHOH JIUTe-
patype, Ha W3y4eHHE METOJUKHU MOCTAaHOBKMU U PEIICHUS 3a]ad MO YINPaBICHHUIO KAaueCTBOM C
OIIPE/ICIEHUEM UYHCIIOBBIX 3HAUEHUH ITapaMeTPOB.

2. CamocTtosTenbHas paboTa, OpUEHTHPOBAHA HA MOJATOTOBKY K IMPOBEICHUIO CEMUHA-
POB, IPAKTUYECKUX 3aHATUH, CAMOCTOATEIBHOM PabOTHI MOJT PYKOBOACTBOM IPETIOAaBATEIS.

3. IloaroroBka pedeparoB U JOKIAIO0B [0 OTAEIHHBIM BOMpPOCAM, HE HANISANINX Hajsie-
JKAILETO OCBEUICHUS MPU ayTUTOPHBIX 3aHATUAX. TeMbl pedepaToB BEIOMPAIOTCS CTYACHTOM Ca-
MOCTOSITEJIBHO WJIM PEKOMEHAYIOTCS mpernoaaBareneM. CTyAeHTaM AaroTcsl yKa3aHUs O MpHUBIIe-
KaeMOW Hay4HOH 1 y4eOHOM JuTeparype 1Mo J1aHHOW TeMaTHKe.

4. TlpoBeneHue caMOCTOSITENIbHON pa0bOThl B ayAUTOPHH WIH JIaOOpAaTOPUU O] HEIo-
CPEACTBEHHBIM PYKOBOJICTBOM IperoaBaTelisi B (opMe pa3pabOTKH arOPUTMOB PEIICHUS 3a-
Jad, c1auei TECTOB MO TeMe, pyOeKHOr0o KOHTPOJIS U T.1.

5. IlpoBeaenne Oecen TUMA "KPYyrioro cToja" ¢ OrpaHUYCHHOW TPYIIION CTYyIEHTOB 4-5
Yenl. AJs yrIyOJleHHOM MpopaboTKH, aHAIM3a U OIICHKU Pa3HBIX BapUAHTOB PEHICHUS KOHKPET-
HBIX 33/1a4 IPOCKTUPOBAHUS U MPUHSITHE PEUICHUHN B YCIIOBUSX MHOTOBapPUAHTHBIX 3a/1a4.

6. [IpoBenenue HayYHBIX HCCIEAOBAHUN MO/ PYKOBOJICTBOM MPEIO/IaBaTesl, 3aBepIIacT-
Csl HAYYHBIM OTYETOM, JOKJIAJ0M, PYKOIIUCHIO CTaThU JUIsl yOIMKALUK.

7. BoimonHeHue (KOHTPOIbHOU paboThl) B 00BEME, MPETyCMOTPEHHOM HACTOSIIEH Mpo-
rpammoii. KoHkpeTHbIe 3a1aHust pa3pabOTaHbl M MPEICTABICHBl B METOANYECKUX YKa3aHUSIX TI0
W3YYEHUIO TUCIUIUIMHBI ISl CTYI€HTOB-320UYHUKOB.

11. Ilepeyenb MHGOPMAIMOHHBIX TEXHOJOTIWH, UCIOJIb3YyeMBbIX NIPH OCYLIECTBJIEHUH 00-
pa30BaTeIbHOIO Mpouecca Mo JMCHUIIHHE (MOLYJ/II0), BKJIOYAS NepeYeHb MPOrPaMMHOI0

ob0ecreyeHnsi 1 MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
Ne HaszBanue 10 No uLeH3uu

KOJ'II/I‘IGCTBO, Ha3HA4YCHHUEC

IepeyeHb HHGPOPMAIMOHHBIX TEXHOJIOTHIA, HCTIOJb3yeMbIX MPH OCYIECTBJICHHH 00Pa30BaTEILHOr0 MpoLecca Mo Juc-
nunJauHe (MOayJi0)

1 |Adobe Connect v.8 (st opranusa- (8643646 ABTOPH30BaHHBIH JOCTYII

(1Y BeOMHAPOB TIPH MPOBEICHUI
y4eOHOTr0 Ipolecca ¢ HCIOIb30Ba-
HHEM 3JIEMEHTOB JHCTaHI[MOHHBIX
00pa30BaTeNbHBIX TEXHOIOTUIT)

00yJaroIMXcsl ¥ COTPYAHUKOB
PT'A3Y.

Vcnonb3yercs: npy npoBee-
HUY JIEKLIUOHHBIX U JPYTHX

DIIEKTPOHHO — OMOJIHOTEUHAs CH-
crema AgriLib

3aperucTpupoBaHa Kak CpeICTBO MAacCOBOM HMH(popMa-
un ""O0pa3oBaTeNbHBI HHTEpHET-TIOPTaN Poccuiicko-
O TOCYIapCTBEHHOT'O arpapHOro 3a04YHOT0 YHUBEPCHU-
TeTa". CBHJIETENILCTBO O PETHCTPALIMU CPEACTBA Mac-
coBoii naopmarmu Da Ne ®C 77 - 51402 ot 19 ok-

Ts10pst 2012 r. CBUAETENLCTBO O peErucTpauy 0asbl

nanHbIx Ne 2014620472 ot 21 mapra 2014 r.

OOy4aromuecsi, COTpYAHHKH
PI'A3Y u mapTHEepoB

baza yuye6HO — METOIHUECKHUX
pecypcoB PI'A3Y u By30B -
apTHEPOB

CrcreMa qUCTaHIIMOHHOTO 00y4e-
uust Moodle, mocrymna B cetn
MHTEPHET 10 apecy
www.edu.rgazu.ru.

[1O cBo6oaHO pacmpocTpaHseMoe,
CBUIETEIILCTBO O PETUCTPAIINK 0a3bl JTAHHBIX

Ne2014620796 ot 30 mas 2015 roma «Cucrema -
cranioHHOr0 00yueHus ®TBOY BITO PT'A3Y»

IABTOpPM30BaHHBIA J1OCTYII
00yJaroNIMXCcsl U COTPYAHUKOB
PI'A3Y

baza yueOHO — METOIMIECKHX

pecypcoB (QYMK) no aucuu-



http://ebs.rgazu.ru/db/images/smi.jpg
http://ebs.rgazu.ru/db/images/smi.jpg
http://ebs.rgazu.ru/db/images/smi.jpg
http://ebs.rgazu.ru/db/images/bd.jpg
http://ebs.rgazu.ru/db/images/bd.jpg
http://www.edu.rgazu.ru/

4 |Cucrema anekTpoHHOTO JoKyMeH-  |/ToroBop Nel'c19-623 OOydJaroIuecst u COTPYIHUKH
roobopora «GS-Begomoctn» ot 30 utons 2016 PTA3Y
122 nuuen3un
B»0 mHTepdelic 6e3 orpanude-
5 |Bumeoxanan PCA3Y OTKpBITHIN pecype 0e3
http://www.youtube.com/rgazu OTrpaHNIeHHI
Bazosoe I1O
1  |[HeuckmouurtenbHble npasa Ha ucnons3oBanue [10 Microsoft [Your Imagine Academy membership oe3
Imagine Premium Renewed Subscription (3 year) (ans yaa-  |ID and program key OTrpaHUYEHHUN
[IMXCsl, TIpeTIoIaBaTeiel 1 1abopaTopuii) Ha 3 rozma mo 2020
COCTAB: Institution C26.06.17 o
Oneparponnsie cucreMsl:Windows; hame: FSBEI HE RGAZU 26.06.20
CpencrBa s pa3pabotku 1 nmpoektupoBanus: Visual Studio Merﬁbershi
Community (Juist ygamuxcsi ¥ npenoaaBaTeei) ID: P 5300003313
Visual Stuio Enerprise ion ymunen npenoasaresci | program key: PAST 2L AT 4036
. ’ " [8ce8-3c0b8c94clch
maGoparopwuii)
\Windows Embedded
[Mpunoxenus (Visio, Project, OneNote) Office 365 mis 06-
[pasoBaHusI
2. |Dr. WEB Desktop Security Suite Cy6.1MueH3HOHHBII 1oroBop Nel872 300
ot 31.10.2018 r.
JTuniensust: Dr.Web Enterprise Security
Suite: 300 TIK (AB+1Y), 8 ®C
(AB+L1Y) 12 mecses npoieHue (060-
pas./men.) [LBW-AC-12M-300-B1,
LBS-AC-12M-8-B1]
4. |7-Zip CBOOOJTHO pacipocTpaHsemMast be3 orpanuuenuit
5.  |Mozilla Firefox CBOOOIHO pacripoCTpaHseMast be3 orpaHuyeHuit
6. |Adobe Acrobat Reader CBOOOIHO pacripoCTpaHseMast be3 orpaHuyeHuit
7. |Opera CBOOOJHO pacrpocTpaHsieMas be3 orpannueHnit
8. |Google Chrome CBOGOIHO pacripoCTpaHseMast be3 orpaHnyeHuit
9.  |YueGnas Bepcus Tflex CBOOOHO pacipocTpaHsemMast Be3 orpaHHYeHui
10. (Thunderbird CBOOOIHO pacrpocTpaHseMast be3 orpaHuYeHHMiT

12. Onucanue MaTepuaibHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI /I OCyleCTBJIEHUsI 00pa-
30BATEJbHOIO NpPoLecca Mo AUCHUILINHE (MOIYJIIO)

12.1. IlepeyeHb cnenMaabHBIX MOMEIIEHU, MPeICTAB/SIOIME CO00ii y4eOHbIe Ay IMTOPHH
AJISl MIPOBeJeHMUs 3AHATUH JEKIMOHHOIO0 THUIIA, 3aHATHH CEMHHAPCKOI0, NMPAKTHYeCKOIo
THIIA, 1a00pPaTOPHBIX padoT, KypCOBOIro NPOCKTHPOBAHMSA (BBINOJTHEHHE KYPCOBBIX pador),
rPyNNOBbIX M HHAMBHUAYAJIbHBIX KOHCYJIbTAIMI, TEKYIIEr0 KOHTPOJIS M NMPOMEKYTOYHOM
aTTeCTallMu, 2 TAK:Ke MIOMELIeHHs JJIsl CAMOCTOATE/ILHOM padoThI.

YyeOHbIC ayAUTOPUN IS 3aHSTHH JICKITMOHHOTO THUTIA

Howmep aynuropuu HazBanue o6opynoBanus Mapxka Konunuectso, mr.
[IpoexTop EPSON EB-1880 1
335 3 i - .
KpaH HaCTeH\IJ—ILII/I MOTO SimSCREEN 1
PU3UPOBAHHBINA

Y4eOHble ayIUTOPUH JJIs1  J1a0OpPaTOPHBIX 3aHATHH

Howmep aynuropun | Ha3zanue obopynoBaHus Mapka KonunuecTso, mir.
315 Becsl anexkrpuueckue (ACOM JW -1) UFO 1
XUMHUYECKUE PEAKTUBBI
Xumuyeckas nocyaa
JlaGopatopHbIe CTEHIBI: 1
« ITyTn mpeBpareHns aMMHOKHCIIOT B



http://www.youtube.com/rgazu

OpTraHu3Me)

«®Dusnueckue CBOMCTBA MPEAEIBHBIX 1
YTJIEBOJIOBY»
« OCHOBHBIE KJIaCCHI OPTaHMYECKUX 1
COEIMHEHUIT
IIpaBuna «MapKkoBHUKOBaY, «3aiilieBa 1
«3amernieHre B 0EH30JIbHOM KoJiblle" 1
YyeOHbIC ayAUTOPUN JJII CaMOCTOSITEIIBHONW paOOThHI
Howmep HazBanme 060- | Mapka Komnuuectso,
ayINTOPHU | PYZOBAHUA IIT.
Ne 320 | Iepconanbhbiit | ASUSPS5KPL-CM/2048 RAM/DDR2/Intel Core 2Duo E7500, 2,9 | 11
(vHX. K.) KOMIIBIOTEP MHz/AtiRadeon HD 4350 512 Mb/HDD 250/Win7-32/MSOficce
2010/Acer V203H
Yur. 3an | [lepconanbubiii | IIK Ha 6aze npoueccopa AMD Ryzen 7 2700X, Kon-Bo simep: 8; | 11
O6uONMOTEKH | KOMIBIOTEP Hucnneii 24", paspemenue 1920 x 1080; OnepaTiBHas NaMATh:
(ya.aqm.K.) 32I'c6 DDR4; XKectkuii mquck: 2 T6; Buneo: GeForce GTX 1050,

Microsoft; MpImKa+xiIaBuaTypa

tn Bugeonamsatd GDDRS, o6sem Bunmeomamstu 2I°0; 3BykoBas
kapta: 7.1; [IpuBox: DVD-RW untepdeiic SATA; Axycrudeckas
cuctema 2.0, momHocThs He MeHee 2 Bt; OC: Windows 10 64 our,
MS Office 2016 - maker O(HUCHBIX UPHUIOKECHUH KOMITAHHH

VYyeOHble ayAUTOPUM Ui TPYHIOBBIX M UHIAMBHUYalIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJISA
Y IPOMEKYTOYHOH aTTeCTAlluU

Howmep aynutopun

315

Ha3zBanue o6opynoBaHus Mapka Konuuectso, mrt.
Bece! anexTpudeckue (ACOM JW -1) UFO 1
XUMHUYECKHE PEaKTHBBI

Xumuueckas nocyna

Jlabopatopubie cTeHp!: « [IyTn npeBpaiie- 1
HUSL aMUHOKHCIIOT B OPTaHU3ME»

«®Dusnueckue cBONCTBA NMpeAeNbHbIX yTile- 1
BOJIOB"

« OCHOBHBIE KJIaCChl OPIraHMYECKUX COCIH- 1
HEHUID

[IpaBuna «MapkoBHUKOBaY, 3aiilieBa 1
«3aMenieHne B 6EH30I5HOM KOJIbLIE» 1

HepequL TCXHUYCCKHUX CPCACTB IJId O6y‘IeHI/I}I, YCTAHOBJICHHBIX B ayJAUTOPUAX (CTaI_II/IOHapHO)

335 IIpoektop EPSON EB-1880 1
OKpaH HaCTEeHHBII MOTOPU3UPOBAHHBII SimSCREEN 1
341 ITpoektop EPSON EB-1880 1
OKpaH HaCTEeHHBII MOTOPU3UPOBAHHBII SImMSCREEN 1
125 IIpoexrop SANYO PLC-XV 1
DKpaH HACTEHHBIN PYJTOHHBIA SimSCREEN 1
222 IIpoexrop NEC V260X 1
WHTepakTuBHAs JOCKa Smart Board SB685 1
246 [Ipoextop NEC V260X 1
UHTepakTHBHAS 0CKA Smart Board SB685 1
305 [IpoekTop SANYO PLC-XW250 1
OKpaH HACTEeHHBIH MOTOPH3NPOBAHHBII SIimSCREEN 1
338 [IpoekTop Acer x1130p 1
DKpaH HaCTEHHBI MOTOPHU3UPOBAHHBIN SImSCREEN 1
439 [Ipoextop Acer x1130p 1
DKpaH HaCTEHHbI MOTOPHU3UPOBAHHBIN SIimSCREEN 1
442 [Tpoextop Acer P7270i 1
OKpaH HACTEHHBIH PYITOHHBIHA PROJECTA 1




CocraButens: 1.c.-X.H., ipodeccop A.P. bByxapoBa

PaccmoTtpena Ha 3acenanuu kadeapsl «3emieeNius U paCTCHUEBOICTBA
poTokoJ1 Ne 9 «24» urons 2019 r.

/
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// /) - -.’/
3aBenyromasi kadeapoi 7 JCleer E.H. 3akaOynuna
OnoOpena MeToaudecKoi Komuccuer (Qaxynprera Arpo- U OMOTEXHOJIOTHHA TPO-

TOKOJ Ne 9 «25» nroHg 2019 1.

[Ipencenarens METOIUYECKOM KOMUCCUH

(dakynbpTeTa arpo- U OMOTEXHOIOTUI 7577 H.B. KabaukoBa

N.o. HavyanpHUKA YIIPABJICHUA PIH(l)OpMaI_[I/IOHHBIX TCXHOJIOFHﬁ, AUCTAaHOUOHHOMY

P
OOYyYEHHUIO U PETMOHAJIBHBIM CBSI3SIM ) 5&’/ A.B. 3akaOyHuH

(ToamuCh)

«25» nronsa 2019 r.

JlupexTop Hay4dHOU OMOINOTEKU W S1.B. Uynaxuna

(TomMCh)

«25» uronsa 2019 r.



