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1. Illesan ocBOEHMSI AN CIUIIJIMHBI

CdopmupoBaTh pa3HOCTOPOHHE PA3BUTOTO CIICIIUATHCTA.

3agaun  AUCUHMILIMHBIL:

chOopMUPOBATh COBPEMEHHBIE NPEJICTABICHUS O CTPOCHUU U

CBOMCTBAX XUMHUYECKUX BCIHICCTB, 3aKOHOMCPHOCTAX IMPOTCKAHUA XUMHUYCCKUX ITPOLICCCOB.

2. MecTO TUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JucuuninHa «XUMus» BXOJIUT B MEPEUCHb TUCIUIUIMH, U3ydaeMbix B bazoBoi yactu ®I'OC

BO.

JlaHHas TUCHIMILIMHA BKIIOYAET pa3fieibl, 3HAHUE KOTOPBIX MOTpeOyeTcs CIeNUaTucTaM B UX
Oynylien nesTeIbHOCTH: CTPOECHUE U PEAKIIMOHHAs! CTIOCOOHOCTh BEIIECTB; XUMUYECKHUE CUCTEMBI U
OCHOBHBIC 3aKOHOMEPHOCTHM TMPOTEKAHHS XHMHYECKUX TMPOILIECCOB; XUMHUS JJIEMEHTOB M UX
COCIMHEHUI; XUMUYECKasi NICHTU(DUKAIIHSI BEIIESCTB.
[IpepeKBU3UTHI TUCIUILIMHBI (MOTYyJIsA): Bricias MareMarTuka.
ITocTpekBU3UTHI JUCHUILUIMHBL: MaTepuanoBeIeHHE.

3. (I)opMupyeMble KOMIIETEHIMU W HHAHUKATOPBI HMX JOCTHKCHHUSA IMO JAUCHHUILIMHE

(modynw)
Konpr o Kon n HauMeHOBaHuE MHIUKATOpa
ConeprkaHre KOMIETEHITUN
KOMIIETEHIIUH IOCTHKEHUS KOMIIETEHIINHA
OIIK-1 Croco0eH ucnonabL30BaTh OIlIK-1.1
(dyHIIaMeHTaIbHBIE 3aKOHBI TPUPOJIBI U |3HATH:

OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHUIUIUH B
npoeccrnoHaNbHOMI 1eATEIbHOCTH

- OCHOBHbIC 3aKOHBI M MTOHATHS XUMHH,
- OCHOBBI TEOPHUH CTPOCHHUS BEIICCTBA:
CTpOCHHE  aroMa, XHMHUYECKYI0  CBS3b,
CTPOCHHE BEIIECTBA B KOHJICHCHPOBAHHOM
COCTOSIHHH, KOMITJIEMEHTAPHOCTH;
KOMIUICKCOOOpa30BaHuUE;

- OCHOBBI XHUMHYECKOW TEPMOIAMHAMHUKH H
XUMHUYECKOU KHUHCTHUKU: OHEPICTUKY u
HANpaBICHHOCTh XMUMHUYECKHX MPOIECCOB,
CKOPOCTh ~ pEaKkIWd W  METOJABl  e¢
peryJIMpOBaHUs, XUMHUYECKHE U (a30BbIC
paBHOBECHsI, KOJIeOaTeIbHbIE PEAKIINH;

- COCTaB M CBOWCTBAa pPa3HOOOPa3HBIX

XUMHUYECKHUX CUCTEM: JUCIIEPCHBIX,
pacTBOpOB, ANEKTPOXUMHUYECKHUX,
KaTaJIUTHYECKUX;

- OCHOBBl y4YEHUS O TEPUOJANYHOCTH:
NepUOANYECKUE U3MEHEHUS CBOICTB
HJIEMEHTOB (CTENEHM OKHUCIIEHHs, aTOMHOTO
panuyca, JIEKTPOOTPHLIATENIBHOCTH,
METAITNYECKUX U HEMETAJUTMYECKHUX
CBOICTB) M UX COEAMHEHHH (KHUCIOTHO-
OCHOBHBIX u OKHUCJIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX CBONCTB);
- OCHOBBI XMMHYECKOH WICHTU(UKAIIH

BCIICCTB: Ka4€CTBCHHOI'O )51
KOJIMYCCTBCHHOT'O aHaJIn3a.
OIIK-1.2

YMeTn:




- YCTaHABIIMBATh CBS3b MEXIY CTPOSCHUEM
aTOMOB, XMMHMYECKOH CBS3bI0 B MOJIEKYJax,
CTPOCHHMEM U CBOMCTBAMU BEIIECTB;

- MPOrHO3UPOBATH BO3MOXKHOCTh
CaMOIIPOMU3BOJIBHOTO MPOTEKAHUS IPOLIECCOB
B Pa3IMYHBIX CUCTEMAX;

- 00pabaTpIBaTh, aHATM3UPOBATH U 0000IIATH
pe3ynbTaThl HAOMIOJCHUA W HW3MEPCHHH,
MOJIYYEHHBIX B PE3yJbTaTe XUMHYECKOTO
HKCIIEPUMEHTA;

- [PUMEHSTh TIOJYYCHHBIE 3HAHUS B
Oyayiel MpakTUIeCKOU IesATeIbHOCTH.
OIIK-1.3

Bnaners

- TpaBWJIAMH TEXHUKHA O€30MacHOCTH TpH
paboTe B XUMHUUYECKON JJabopaTOpHH.

4. CTpyKTYpa U colepKaHue TUCUUILITUHBI (MO1YJIs1)

4.1. CTpyKTypa JUCHUILIMHBI (MOAYJISA)

OO01mast TpyA0eMKOCTh JUCIUTUIMHBI COCTaBIISIET 3 3a4eTHBIX enuHull, 1084ac.

e,
OO61mas TpyA0eMKOCTh 108
KonrtakTHas pabora: 80
Jlexuu (JIek) 36
[Ipaktuueckue 3ausatus (I[1P) 18
JlaGopatopusbie paboTsl (JI1ab) 18
KonraktHass pabora B mnepuon Tteoperuueckoro oOyuenus (KontTO)
(ITpoBeneHne TeKymMX KOHCYJIbTAllMii M WHAMBHUAyanbHas paboTa co 4
CTYJCHTAMH)
Konr ITA
[IpomerxkyTouHas aTTecTanus: 3a4eT 0
CamocTosTenpHas padora: 32
- BeInosiHeHue kypcosoro npoekta (KII), kypcooit pabots (KP)
- BBINOJIHEHUE UHAMBHIyaIbHOTO TBOpueckoro 3afganus (MT3)
- BBITIOJTHEHUE pacueTHO-Tpadudeckoro 3aganus (PI'3)
- Hancanue pedeparta (P)
- Hantucanwue acce ()
- CAMOCTOSITEIEHOE N3YUEHHE Pa3/ieioB 10
- CaMONOJrOTOBKa (MpopaboTKa M MOBTOPEHHE JEKIMOHHOIO MaTepuaia U 10
MaTepuaia ydeOHUKOB U Y4€OHBIX TOCOOMIT)




TpynoeMKoCTb,

Bun pabotsr
aKaJ. 4acoB
- IOJITOTOBKA K J1a00OpaTOPHBIM 3aHATUSIM 0
- IOATOTOBKA K TPAKTUYECKUM 3aHATHIM 10
- IOJITOTOBKA K KOJUIOKBHYMaM
- IOJITOTOBKA K MPOMEKYTOYHOM aTTeCTAIUH U T.I1.) 2

4.2. Pacnpeue.ﬂelme BHU/10B paﬁoTLI U UX TPYAOEMKOCTH II0O pas3aecjaM JUCHUIIJIHHBI

(MoayJin)
Ounast popma o0ydeHHs
Pa3nen muciuIninHel Dopmbl
Buner yaeOHOI paboThI, BKIIIOUYAs TEKyIIero
CaMOCTOSITENIbHYIO padOTy CTYACHTOB U KOHTPOJIS
TPYZAOEMKOCTh (B yacax) YCIEBAEMOCTH
No Ceme (no nedensam
- CTp cemecmpa)
dopma
Jlex | Jla6 | Ilp Konr CP Konr | Kowr HpOMencl;Tquoﬁ
TO ITA | ponb
aTTeCTaIuu (1o
cemecmpam)
1 |BBenenue. Ctpoenue Omnpoc,
aToMa U TepuoanYecKas TUCKYCCHSI,
cucTeMa. XUMU4YecKas 2 4 2 2 4 0 0 |recr,
CBSI3b U CTPOCHHUE MpaKTHYecKast
BEIIIECTBA pabora
2 |Knaccer Ompoc,
HEOPTraHNYECKUX TIICKYCCHS,
COeIMHCHUI 2 4 2 2 4 0 0 |recr,
MPaKTHIeCKast
pabota
3 |CnocoOsbl BeIpaskeHUs Omnpoc,
COCTaBa pacTBOPOB. TIICKYCCHS,
PaBHOBecus B pacTBopax| 2 4 2 2 4 0 0 |recr,
AIIEKTPOJIUTOB MPaKTHIeCKast
pabota
4 |OKUCAUTENBHO- Ormpoc,
BOCCTaHOBUTEJIbHBIE JMCKYCCHS,
peakiuu 2 4 2 2 1 4 0 0 |recr,
MpaKTHYecKast
paborta
5 |OCHOBBI XUMHUYECKOM Ompoc,
TEPMOIUHAMUKHU JMCKYCCHS,
2 4 2 2 0 4 0 0 |recr,
MpaKTHYecKast
paborta
6 |Xumuueckas KHHETUKA U 5 4 5 2 1 5 0 0 Omnpoc,
KaTain3. XMMHYECKOe TICKYCCHS,




paBHOBeEcHE TECT,
paKTHYecKast
paborta
7 |DneKTpoXuMHUYECKHE Omnpoc,
MPOLIECChl. DIEKTPOJIU3. JIMCKYCCHS,
I"anpBaHMYECKUH 2 4 2 2 1 4 0 0 |recr,
anemeHT. Kopposust MPaKTHYeCKast
METaJIIOB paborta
8 |ducnepcHsbie u Omnpoc,
KOJUTOMTHBIE CUCTEMBI, JTUCKYCCHSI,
WX KjaccuUKaIms, 2 4 2 2 0 2 0 0 |recr,
CTPOCHHE U CBOICTBA MPaKTHIeCKast
paborta
9 Ompoc,
Opranuueckue u JIMCKYCCHS,
HEOPraHUYECKUE 2 4 2 2 1 4 0 0 |recr,
OJTHMEpBI paKTHYecKast
pabora
[TpomexxyTounas
POMEAYT 2o lo oo ] o] o0]oO sauer
aTTecTauus
Htoro 108 | 36 18 18 4 32 0 0

4.3. ConepxxaHue pa3/iesioB IUCHUIIHHBI

Tema 1. BBeaenue. CTpOGHI/Ie aToMa ! NepuoanvIecKkas cucrema.
XuMHu4YecKas CBA3b M CTPOCHHUE BCIIIECTBA

IIpenmer u 3amaum xuMuu. CBs3p XMMHU C JIPYTMMH HayKaMd B Ipupoje. XUMHS H
OKpyXarolas cpena. ATOMHO-MOJIEKYJsipHOe YydyeHHe. OCHOBHbBIE 3aKOHBI M TOHSATUS XUMUHU.
XuMHUecKasi CHUMBOJIMKA. 3HAKOMCTBO C XMMHMUeckod saboparopueil. TexHuka 6e30MacHOCTH MpU
pabote B xumuueckoi nadoparopuu. [locyna u odbopynoBanue. JlabopaTopHslil xKypHaI.

[lepuonnueckuit 3akon .M. MenneneeBa. CoBpeMeHHass (HOpMyTUpOBKa MEPUOANYECKOTO
3aKOHA. 3HayeHHe nepuoanyeckoil cuctembl. CrtpoeHue aromMa. Mojenw CTpOeHHUs aroma IO
Pesepdopny u bopy. IIpoToHHO-HEHTpOHHAsE MOJIENIb CTPOEHUS sJipa aToMoB. M30T0nBI M M300aphI.
OcCHOBHbBIE TOJOXKEHUS KBAaHTOBOW MEXaHUKHM AJIEKTpPOHA. OJEKTPOHHAs CTPYKTypa aroma..
KBanToBble uncna. [IpuHIUNIbI 3aN0IHEHUS aTOMHBIX opOuTaneil. CTpoeHHe 31eKTPOHHOW 000JI0UKH
aTOMOB UM CBOMCTBA 3JIEMEHTOB.

Monexynsl. Teopuss xumuueckoro crpoeHus. O01mue npeacTaBIeHus 0 XMMUYECKOH CBS3H.
Buner xmmmueckoi cBsa3u. KoBameHTHass cBsS3b. MeTon BaJIeHTHBIX cBsa3ei. MoHHAs CBA3b.
Mertannuueckast cBsi3b. BonopoaHsie CBS3H.

Tema 2. Ki1acchl HeOpraHu4ecKMX COeAUHEHU I

Knaccudpukanusa xumuyeckux BemlecTB. Knaccudukainus, crnocoObl MOJyYeHUS H
XUMHYECKHE CBOMICTBA OKCHJOB, OCHOBAaHUMW, KHUCIIOT, coyIed. ['eHeTudeckas CBA3b MEXKIY
OCHOBHBIMM KJIacCCaMU HEOpraHMuYecKux BemiecTB. [IpuMeHeHne U TeXHHKa O0€30MacHOCTH NpHU
paboTe C OCHOBHBIMU KJIaCCaMH HEOPTaHUYECKUX COeTMHEHUH.

Tema 3. Cioco0bI BbIpazkeHUs COCTABA PACTBOPOB.
PaBHoOBecusi B pacTBOpax 3JIeKTPOJIUTOB




Bona B nmpupone. @uznyeckne U XMMUYECKUE CBOWMCTBA BOJbI. PacTBOpbl. PacTBOpHMOCTS.
CriocoObl  BBEIp2KEHHUS KOHIIGHTpalWM pacTBopoB. JlaBmenue mapa pacTBopoB. Kumenwe u
Kpucraumzauus pactBopoB. Ocmoc. OcMoTHUECKOE 1aBiieHne. PacTBOpUMOCTh ra30B B KUJIKOCTSX.
JleTy4yecTh 1 aKTUBHOCTb.

PactBopel snektponuToB. MOHHBIE paBHOBecHMss M HUX CMelleHUs. Teopuss KHUCIOT U
ocHoBaHuil. Cwmenienue paBHoBecuil. I'mapomus coneil. IlpousBeneHue  pacTBOPUMOCTH.
Huccounanus Boabl. BomopoaHsiil mokaszaTeb.

OOmast xapakTepucThuka pacTtBopoB. CBoiicTBa pa30aBIEHHBIX pacTBOPOB. I[loHWKECHHE
TEeMIIepaTypbl 3aMep3aHus pacTBOpoB. I1oBbIlIeHHE TeMIiepaTypbl KUNIeHUs: pacTBopoB. [loBbleHNE
TEMIIepaTypbl KUNEHHs pacTBOpoB. Ocmoruueckoe naBieHue. 3akoH Bant-I'opda mns
OCMOTHYECKOro naBiieHus. [laBneHume napa Hajx KuakocTero. Ileperonka cmecell XKUAKOCTEH.

JlaBiieHHE MMapa YaCTUYHO CMEIIMBAIOIIMXCSA M HECMEIIMBAKOLIMXCA KUAKOCTEW. PacTBOpbI
ra3oB B xuakocTax. OTkioHeHus oT 3akoHOB Baut-I'odpda u Payns B pacTBopax 3yieKTpOJIUTOB.
[IpuMeHeHnne 3aKoHa JEUCTBYIOIIMX MAcC K JIEKTPOJIUTAM. DKBUBAJICHTHAS AJIEKTPOINPOBOJIHOCTD.
N3mepeHre 31eKTPONpPOBOAHOCTH  AJEKTPOJIUTOB. 3aKOH HE3aBUCHMOCTH JIBHDKEHHS HOHOB.
[IpakTrueckoe NMPUMEHEHHE STEKTPOIPOBOTHOCTH.

Tema 4. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE PC€aAKIUH

OKHCIIUTEILHO-BOCCTAaHOBUTEIbHEBIE CUCTEMBL. CTEIEHU OKHUCICHUS BCIICCTBA. CTaH[[apTHBIe
OKHCIIUTENIFHO-BOCCTAHOBUTEIbHBIC OTEHIIMABI. HampaBieHue OKuCINTEIbHO-BOCCTAHOBHTEIBHBIX
IPOILIECCOB.

Tema 5.0CHOBBI XUMHYECKON TEPMOAMHAMUKHI

[lonsTHE O XMMHYECKOM TEpMOAMHAMMKE. OK30- U SHAOTEpMHUUYECKHE peakuuu. OCHOBBI
tepMmoxumun. Hanpasnenue xumuueckux npoueccoB. DuTponust. CBoOOAHAsS 3HEPrHsl.

Tema 6. XuMuyeckasi KHHETHKA M KaTajau3. XUMHYECKOe PABHOBecHe

Ilonsate o xumuueckoi KuHEeTHKE. CKOPOCTh XMMMUYECKHUX PpEaKLUd, €€ 3aBUCUMOCTH OT
KOHIEHTPAllUd pearupyrolux BEIIEeCTB, JaBJICHUS M TeMmIeparypbl. MexXaHu3M XUMHYECKHX
peaxuuii. Katamus.

HeobOpatumpbie u oOpatumbie peakiiuu. XuMHUueckoe paBHoBecue. CMeleHne XUMHYECKOTO
paBHoBecus. [Ipunnun Jle Hlatense.

Tema 7. DneKTpOXHMHYECKHE NPOLECChl. JJICKTPOJIH3.
l'anbBann4yeckuii 3jaement. Koppo3us merasuios

DnexTpuueckas IMPOBOJUMOCTh pacTBOpoB. Ymucna mnepeHoca. DIJIEKTPOJHbIE IMPOIECCHI.
["anpBaHMYECKUE DTIEMEHTHI. AKKYMYASTOPBl. OKUCTUTENN U BOCCTAHOBUTENHU B IPUPOTHBIX BOJIAX.

OnexTponu3. 3aKkoHbl 3JekTpoiu3a. KonnuecTBEHHOE OMHMCAHME BJIEKTPOIMTUYECKUX
npoiieccoB. [I[puMeHeHne B MpOMBIIITIEHHOCTH.

Tema 8. /lucniepcHbIe ¢ KOJUIOHIHBIE CHCTEMbI, X KIaCCH(PUKALHUA, CTPOCHHE U CBOICTBA

Muxkporereporennsie cuctemsl. [lopomku. Cycnensuu. Omynbscun. Ilensl. JIpIMBI U TyMaHBI
(aspo3zonm). [JucnepcHble 1 KOJUIOUAHBIE CUCTEMBI C TBEPIOM AUCIEPCUOHHON cpenoil. JucnepcHble
CHCTEeMBI B mpupojie u TexHuke. Obume cBoiicTBa amynbeuil. [lonyduenune smynbscuid. Paspymenue
smynbcuil. Motomee feiictBue mnoBepxHOCTHO-akTUBHBIX BemiecTB (IIABoB). Ilensl. [Ipuunnbt
yCTONYMBOCTH NEeHbI. [IpakTHueckoe 3HaueHNE SMYJIbCUN U TIEH.



OO1m1ast XxapaKTEpUCTHKA KOJUIOMIHBIX CUCTEM M METOJIbI UX nosrydeHus. Teopus oOpa3oBaHUs
KoJuTouHbIX cucteM. Ctpoenue 3oneid. Ctymau wim renu. Knaccudukamus crymnei. Metombl
nojsyueHus: crynHeil. HaOyxanue, oBojHeHHMe U BbIcbixaHue renell. I'mcrepesuc. Cunepesuc.
XVMMHUYECKUE PEAKLIUU B CTYJHSX.

[loHsATHE O KMHETHYECKOM M arperaTHo ycroumsocTH. Koarymsanuss v ceIuMeEHTalus.
Koarymauuss KOJUIOMIHBIX pacTBOPOB JJeKTpoiauTamu. Koarymsiuus CMecbl0 3IEKTPOJIUTOB.
B3anMuas koarynsanus KOUIOMAHBIX pacTBOpoB. IIpuseikanue. Ilepesapsaka 3omeit. Kuneruka
koaryysuuu. [lentuzanua. Kosonasl mous. BeicanuBanue. JleHaTypaiusi. 3anura 30J1€H.

Tema 9. OpranuyecKkue U HeOpraHu4ecKue MOJMMepbI

Otnenvuble  npexacraButequ BMC u  npuMeHeHME WX B Pa3iMyHBIX  OTPACIISIX
KU3HEJECATEIIBHOCTH.

Hedrexumuueckuii cunre3. CTpoeHHE MOHOMEPOB M HUX CIHOCOOHOCTh K OOpa30BaHHUIO
nonumepoB. [lomumepuszanusa. Cononumepusanus. [lonukonaencanus. ConoauKoHASHCAHs U OJI0K-
COTIOJIMKOH/ICHCAITHSI.

Knaccupukanus u HoMmeHknatypa. OtriauuurensbHble ocodeHHoctH BMC. ®usmnueckue
COCTOSTHUS TOJTMMEPOB. XUMHUUYECKUE IPEBPAIICHHUS TOJIUMEPOB.

CroxHbI€ YIII€BO/IbI, CI0KHBIE JIUMUIBL, OCJIKK U HYKJIEMHOBbBIE KUCIOThI KaK MPEACTaBUTEIH
OHMOIOJIMMEPOB: CTPOEHUE, PYHKIIHH.

4.4. TeMbl 4 VIAHBI IPAKTHYECKUX 3aAHATHIH

Tpyno
TemaTHka NpakKTHYECKUX €MKOCT
Ne N Ilnan 3ansaTusa
3aHATHH (CEeMMHAPOB) b
(uac.)
DNEeKTPOHHOE CTPOCHUE aTOMOB.
. Omnpoc 1o teme.
YpaBHEHHS] XUMHYECKUX PEAKIIHH.
1. Pewenue 3amay 1mo reMe 3aHATHUS. 2
Pacuersl 10 XUMHYECKUM
ITonBeneHme UTOTOB 3aHATHS
ypaBHEHUSM. XUMUS DJIEMEHTOB.
Brusiaue koHIIEHTpau Ha Ormpoc 1o Teme.
2. CKOPOCTb XUMUUYECKOW PEAKLIUH. Pemenwne 3a1a4d mo Teme 3aHATHS. 2
Karanus IToaBeneHne UTOrOB 3aHATHS
Henacelmennnle, HaCBIIEHHBIE
HI ’ ’ Ormpoc no Teme.
MEPECHIILIEHHBIE PACTBOPHI.
3. Pemrenue 3a7a4 no TemMe 3aHATHS. 2
CriocoObI BEIpaKEHHSI COCTaBa
ITonBeneHne UTOrOB 3aHATUS
pacTBOpPOB.
Omnpoc 1o Teme.
OKHCIUTEIN U BOCCTAHOIBUTEH.
4, Pemenne 3a1a4 mo Teme 3aHATHS. 2
Koppo3us MeTannos. DnexkTpoiauns
ITonBeneHme UTOTOB 3aHATHS
.. | Onpoc o teme.
Krnaccel oprannueckux coeqnHeHH
5. - Pemienue 3a7a4 no TemMe 3aHATHS. 2
M UX CBOWCTBA.
ITonBeneHne UTOrOB 3aHATUS
Ormpoc no Teme.
6. Kunetnka XuMHU4eCKOl peakiuu Pemenue 3aga4 mo TeMe 3aHATHA. 2
ITonsenenue UTOTOB 3aHATHUSI
OumncTtka cynbdaTta Meau OT Ormpoc mo Teme.
7. HEPACTBOPHUMBIX U PACTBOPHUMBIX Pemenue 3aga4 mo TeMe 3aHATHA. 2
NpUMecen ITonBeneHme UTOTOB 3aHATHSI
8. [Tonyyenue XxpoMOKaIMEBbIX Ornpoc no Teme. 2




KBacIlOB Pemenue 3amay 1mo reMe 3aHATHSL.
IlonBenenne UTOroB 3aHATUSI

Omnpoc 1o Teme.
9. Bydepnbie pacTBopbI Peienue 3aiau o TemMe 3aHATHUS. 2
[lonBeieHue UTOTOB 3aHSITUS

Uroro 18

4.6. [IpumepHasi TeMATHKA KYPCOBbIX POEKTOB

He npexgycmorpeno.

5. TeMBbI TUCHUIIIHHBI (MO[[y.TIﬂ) AJIA CAMOCTOATEIBHOI0 U3YUYCHU A

1. Peakiuu o -OH rpymnne B rHApOKCUKUCIOTaX HA IPUMEPE MOJTOYHOM KHUCIIOTHI.

2. Peaknust obpazoBanust AYK u3 [J-ruIpoKcCUMAacisiHON KUCIOTHI.

3. Peakuuu no kapOOKCUIBLHOM IpyIIie HAa TPUMEpPE OJEMHOBON KHUCIOTHI.

4. I'mppoxcukucaoTel. [TonydynTs MOJIOYHYIO KHCIIOTY JIFOOBIM CIIOCOOOM.

5. Peakuuu o -NHz rpynme: AJIA [0 ykcycHbli anpaerua [

6. Peakius ruaponuza acnupuHa B HEUTPAILHOM cpene.

7. O6pazoBanme tpumnentuaa DOEH — UC — T'JIY. Vkazate N-konen, C-koHeEI, AaTh IOJHOE
Ha3BaHUE.

8. XMHUECKUMHU peaKkusIMu J0Ka3aTh aM(poTepHblil xapaktep [J-amuHokuciaotsl CEP.

9. Peakumst 00pazoBaHus MOJIEKYJIbI rmiepodochommmmia.

10. Dkojoruueckwe mnpoOIEMbl THAPOTEHU3ALWU PACTUTEIBHBIX Macel B MPOMBIIUIEHHBIX
Mmaciradax.

11. Ha3oBuTe 1 KpaTKO OXapaKTepU3ylTe METOIbI BECOBOTO aHATHN3A.

12. BeiBeaure 3aBUCUMOCTE 00BEMOB U C 5 B 00bEMHOM aHAIN3E.

14.130ton kpemuus-40 oOpasyercss mpu OomMOapAMpOBKE a-4aCTHIIAMU SIAEP aTOMOB ATIOMHUHUS-
CocraBbTe ypaBHEHHE 3TOU AIEPHOM peaklUy U HAIMILIUTE €T0 B COKpAIlleHHOH (popme.
15.Hanumure 31€KTpOoHHBIE (OPMYINIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMM HoMepamu 14 u 40.
Cxonbko cBoOOAHBIX d-OopOuTanell y aToMOB TTOCJIETHETO dIIeMeHTa?

16.M30Ton yraepona-11 ob6pasyercs mpu OomOapIupoBKe MPOTOHAMHU SAEp aToMoOB a3oTa-14.
CocraBbTe ypaBHEHHE 3TON AEPHOM peaklUy U HAIMILIUTE €T0 B COKpAIlleHHOM (popme.
17.Hanmumure 351eKTpoHHbIE (OPMYJIBI aTOMOB, BJIEMEHTOB C IMOPSAAKOBBIMH HOMepamu 15 u 28.
Uemy paBeH MaKCHMaJIbHBIN CIHH P-2JIEKTPOHOB y aTOMOB 1 (50):100) U
d-3JIeKTPOHOB y aTOMOB BTOPOT'O JJIeMEHTa?

18.Hanuiure 371eKTpOHHBIE (OPMYJIBI aTOMOB 3JIEMEHTOB C TOPSAAKOBBIMU HOMepamu 21 u 23.
Ckonbko cBOOOHBIX d-opOuTaseil B aToMax 3TUX 3JI€MEHTOB?

19.Cxonbk0 ¥ Kakue 3HAYCHHMs] MOXKET MPUHUMATh MAarHUTHOE€ KBaHTOBOE dHCIO ml mpu
opoutanbaoM yrcie 1 =0, 1, 2 u 3? Kakue s1eMeHThI B IEPHOANIECKOM CHCTEME Ha3bIBAOT S-, p-, O-
u f-anementamu? IlpuBenure npumMepsl.

20.Kakue 3HaueHUs: MOTYT IPUHUMATh KBaHTOBbIE yKcia 11, 1, Tl 1 ms, XapakTepu3yromue CoOCTOSHNE
3J1eKTpOoHOB B arome? Kakue 3HaueHHs] OHU MPUHUMAIOT JJIsl BHEIIHUX 3JIEKTPOHOB aTOMa Maruus?
21.Peakuus ruipoiausa aclnupuHa B HEUTPaJIBHOM cpefie.

22.06pazoBanue tpuunentuaa DOEH — HUC — I'JIY. Vkazare N-konern, C-KoHell, JaTh MOJHOE
Ha3BaHUE.

23. Peakrust 00pa3oBaHusi MOJEKYIbI TiHIiepodochonummaa.

24.Dxonoruveckue MpoOJieMbl TUAPOTEHHU3AIMKM PACTUTEIBHBIX Macel B  MPOMBIIICHHBIX
Mmaciradax.




6. 00

430BaTCJIbHBIC TCXHOJIOI'NHA

No Bunpl yueOHBIX
_— HaumenoBanue paznena - OO6pa3zoBaTebHbIC TEXHOJIOTHH
1. |BBenenue. CtpoeHue [IpakTrueckoe O0630pHas JIKITUS C UCIIOJIb30BAHUEM BHJICO
aToMa U MepuoArvecKas |3aHsITHe MPOEKTOPA U MPE3CHTALIUMA

cucremMa. XUMHUIecKast PazBepnyTas 6ecena ¢ 00CcyxaeHHUEM JOKIIA A,

CBS3b U U CTPOCHUE Pemrenue npumMepoB u 3aad.

BEIleCTBa KoncynbTupoBanue 1 npoBepka JOMaITHUX
3aJlaHui TTOCPEICTBOM MPSIMOTO OOIICHUS UITU
3JIEKTPOHHOU MOYTHI

2 |Knaccel [IpakTrueckoe O0630pHas JIEKIUS C UCIIOJIB30BAHUEM BHJICO

HEOPTraHUYECKUX 3aHATUE MIPOEKTOPA U MPE3CHTALINNA

COeTMHEHH I Pa3Bepnytas Oecena ¢ oOCyKIeHUEM TOKIAa.
Pewrenne npumMepoB u 3amad.
KoncynbpTupoBanue 1 npoBepka JOMAaIIHUX
3aJIaHui TIOCPEICTBOM TPSIMOTO OOIICHUS UITU
3JICKTPOHHOU MOYTHI

3 |CnocoOsr Beipakenust  |[IpakTuueckoe O0630pHas JEKIMs C UCIIOJIb30BAHUEM BUJIEO

COCTaBa pacTBOPOB. 3aHATHE MPOEKTOpa U MPE3EHTALINI

PaBHOBecus B pacTBopax Pa3BepHyTas Gecena ¢ o0CyKIeHUEM JTOKIA/IA.

3JIEKTPOJIUTOB Pemenue npumepoB u 3a1ad.
KoncynbpTupOoBanue 1 npoBepka JOMAIIHUX
3aJIaHui TIOCPEICTBOM TPSIMOTO OOIICHUS UITU
3JIEKTPOHHOU MOYTHI

4 |OKuCIUTEIBLHO- [IpakTueckoe O0630pHas JEKIHs ¢ UCMOIBb30BaHUEM BUJIEO

BOCCTAHOBHUTEJILHBIE 3aHATHE MIPOEKTOPA U MPE3CHTAIINNA

peakiumn Pa3BepnyTas Gecena ¢ oOCykIeHUEM JTOKIAA.
Pemenue nmpumepoB u 3agad.
KoncynsTupoBanue u nmpoBepKa JOMAIIHUX
3aJlaHui TOCPEICTBOM MPSMOTO OOIICHUS UITU
3JIEKTPOHHOU MOYTHI

5 |OcHOBBI XUMHYECKOMI [IpakTueckoe O0630pHas JEKIHs ¢ UCMOIBb30BaHUEM BUJIEO

TEPMOAMHAMUKHI 3aHITUE MPOEKTOPA U MPE3CHTAIINNA
Pa3BepnyTas Gecena ¢ oOCykIeHUEM TOKIAA.
Pemenue nmpumepoB u 3agad.
KoncynsTupoBanue u mpoBepka JOMAaITHIX
3aJlaHui TOCPEICTBOM MPSMOTO OOIICHUS UITU
3JIEKTPOHHOU MOYTHI

6 [Xumuueckas kuHeTHKa H|[IpakTHUeckoe O0630pHas JIEKIUS C UCTIOJIb30BAHUEM BHJICO

KaTanmn3. XUMHYCCKOES [|3aHATHE MPOEKTOPA U MPE3CHTALINN

paBHOBecHe

Pa3BepHnytas Gecena ¢ o0cyKIeHHEM JT0KIa/a.
Pemienue npumepoB u 3a1ad.




KoHcynpTupoBaHue u npoBepka JOMAIIHUX
3aJJaHUH TOCPEICTBOM MPSIMOTO OOIIEHUS WU
3JIEKTPOHHOMU ITOYTHI

7 |9nekTpoxuMuyeckue [IpakTnyeckoe O030pHas JeK1IUs C UCIIOIb30BaHUEM BUJIEO0
IIPOLECCHL. DIEKTPOJIU3. |3aHATHE IIPOEKTOPA U IPE3EHTALUN
["anpBaHMUECKUIt Pa3BepnyTas Gecena ¢ 00CyX1€HUEM JOKIIAAA.
anemeHT. Koppo3us Pewenne npumMepoB u 3amad.
METaJIOB

KoHcynpTHpOBaHue U NpoBEpKa JOMAIIHUX
3aJJaHUH IOCPEICTBOM MPSIMOTO OOIIEHUS WU
3JIEKTPOHHOMU MOYTHI

8 |ducmepcubie u [IpakTruyeckoe O030pHas JeKIUs C UCIIOIb30BaHUEM BUJICO
KOJUIOUJTHBIE CUCTEMBI, |3aHSTHE MPOEKTOpa U MPe3CHTAIUN
UX K1accudukanms, Pa3BepHyTas Gecena ¢ o0CyKIeHUEM JTOKIA/IA.
CTPOCHHUE U CBOMCTBA Pemrenue npumepoB u 3aj1ad.

KoHcynbTupoBaHue u npoBepKa JJOMaITHUX
3aJlaHui OCPEICTBOM MPSMOT0 OOIIEHUS UITU
JIEKTPOHHON MOYTHI

9 |Opranuueckue u [IpakTrueckoe O0630pHas JIEKIUs C UCIIOJIb30BAHUEM BHUJIEO
HEOPTraHUYECKUE 3aHATUE MPOEKTOpa U NPe3CHTAIUN
MTOJINMEPBI PasBepnyTas Gecena ¢ 00CyX)IeHHUEM TOKIIAAA.

Pemenue IIpUMEPOB U 3aaa4.

KoHcynpTupoBaHnue u npoBepka JOMaIIHUX
3aJJaHUI TIOCPECTBOM MPSIMOTO OOIICHUS HITH
AJIEKTPOHHOMN ITOYTHI

7. OueHouyHble cpeAcTBa (Marepuasbl) I8 TEKYLIEro KOHTPOJS YCIEBAEMOCTH,
NPOMEKYTOYHOM aTTeCTANMU 00y4aI0IUXCS M0 JUCHUILIUHE (MOOY/10)

7.1 Bonpocsl K 3auety

l.Ilpenver w 3amaun xumMuu. CBsI3b XWUMHU C JPYTMMH HayKaMd B TpUpPOJE. XUMHS U
OKpy>Karolas cpena.

2.AToMHO-MOJIEKYJIsIipHOE yueHue. OCHOBHBIC 3aKOHBI M TIOHATHS XUMHUHA. XUMHUUYECKasi CHUMBOJIMKA.
3.Ilepuognueckuii 3akon J[.MI. MenneneeBa. CoBpeMeHHas (GOPMYIHUPOBKA MEPHOTUIECKOTO
3aKOHA. 3HaYEHHUE MTEPUOIUUYECKON CUCTEMBI.

4.Ctpoenue aroma.

5.Mogenu ctpoenust atoma 1o Pesepdopay u bopy.

6.IlporoHHO-HEHTPOHHAST MoOJEIb CTpPOeHUs sapa aromoB. HM3oTtombl u u300apbl. OCHOBHBIC
MOJIOKEHUSI KBAHTOBOW MEXaHUKH AJIEKTPOHA.

7.2nekTpoHHass CTpykTypa aroMa. KBantoBble uwncna. [IpUHIMOBI 3aMOJHEHUST aTOMHBIX
opOuTanei.

8.CTpoeHue NIeKTPOHHOI 000JI0YKHM aTOMOB U CBOMCTBA AJIEMEHTOB.

9.Monexkynbl. Teopus xumudeckoro crpoerus. OO1Ire MPeACTaBICHHUS 0 XUMUYECKON CBS3H.
10.Bunbl xumuyeckod cBsa3u. KoBanmeHTHas cBsi3b. MeTOJ BalleHTHBIX cBsizeil. VOHHas CBsI3b.
11.Meramnueckas cBsizb. BomopoaHbie CBs3M.

12.Knaccudukarius 1 HOMEHKIATypa XUMUYECKUX COSTUHEHUH.



13. Okcunsl. Homenknatypa. ITomyuyenne. Xumundeckue u Qusuueckue cBoiicta. Ilpumenenue.
14.0OcnoBanus. Homenkmarypa. [lonydenne. Xumudeckue u Gu3MUECKUE CBOMCTBA.
IIpumeHeHnue.

15.Kucnotel. Homenkmarypa. [Tonyuenune. Xumuueckue u puznueckue cBoicTa. [Ipumenenue.
16.Conn. Homenxkmnarypa. Ilomydyenume. Xumuueckue u (Qusnueckue cBoiicTBa. IlpumeHenue.
Xumuyeckue GopMyIbl.

17.Knaccuduranms xumudeckux peakiuii. CocraBieHue ypaBHEHWH peakiuil. Pacyersr mo
YpaBHEHUSIM.

18.Bona B mpupoje. dusnyeckue 1 XUMUYECKHUE CBOMCTBA BO/IBI.

19.PacTBOpHBI. PacTBOpHUMOCTS.

20.Crioco0bI BEIpaKEHUST KOHIICHTPAI[UH PACTBOPOB.

21.PactBopbl anekTponuToB. VMOHHBIE paBHOBeCHMs M HX CMeELIEHUA. Teopuss KUCIOT U OCHO-
BaHui.22.Ilponssenenue pactopuMoctu. Jucconuaius Bosl. BogopoaHelii mokaszares.
23.CwMmelienne paBHoBecui. ['uapoaus3 cosen.

24.OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE cUCTeMbl. CTENEHH OKUCIICHUSI BEIIECTBA.

25.CrangapTHble OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE NMOTEHIMANBL. HanpaBneHue  OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIX ITPOLIECCOB.

26.0tnenpHple  mpeactasutenin  BMC M npuMeHeHME HMX B Pa3iMYHBIX  OTPACIAX
KU3ZHENEATENbHOCTU.27.OCO0EHHOCTH  CTPOEHUSI  BEIIECTB, HCHOJb3YEMBIX JUISl  MOJTYYEHHS
MOJIUMEPOB.

28.C1ioco0sI MoTy4YeHus MOJTMMEPOB, OCHOBHBIC PEAKIINH, JICJKAIIUE B UX OCHOBE.

29.ITonuMmepsl )KUBBIX OPTaHU3MOB, KaK MPEACTaBUTEIN OUOTIOIMMEPOB.

30.ITpumenenne BMC.

31.TBepnoe coctosnue. Kuakoctu. ['azoo0pa3Hoe cocTosiHue BemiecTBa. [lnazmeHHoe cocTosHME
BeuiecTBa. [IpoMexyTouHoe coCTOSIHUE BELLECTBA.

32.0uepretudeckue 3G HEeKThl XUMUYECKUX peakuuil. TepMoXuMuiecKe 3aKOHbI.

33.JIBwKymas cuja XHMAYECKHX IMpoueccoB. DHeprusi [ mb0ca u ee M3MEHEHUE NMPH XMUMHUYECKHX
[Tponeccax.

34.Ilonatne o xumHuueckoil kuHeTuke. CKOpPOCTh XMMHUYECKHX pEakKlUi, €€ 3aBUCUMOCTb OT
KOHIIEHTPAIlUU PEarupyrollux BEIIeCTB, MABJICHUS W  TEeMIleparypbl. MexXaHHW3M XHMHUYECKUX
peaKuuii.

35.Karanus.

36.HeoOpaTtumbie U oOpaTUMbIE peakiuu. XUMHUYECKOe paBHOBecue. CMelleHne XUMHYECKOTO
paBHoBecus. [Ipunnun Jle Hlatense.

37.JlaBnenue mapa pactBopoB. Kumenwe u kpuctammzanus pacTBopoB. Ocmoc. OcMoTHdeckoe
JaBiieHue. PacTBOPUMOCTB T'a30B B )KUAKOCTSX. JIeTyuecTs 1 akTUBHOCTb.

38.2OnekTpruueckasi mpoBOAMMOCTh pacTBOpoB. Uucia nmepexoca.

39.0nektpoansle mpouecchl. ['anbBaHWYECKHE DIIEMEHTBl. AKKYMynsSTOpbl. OKUCIUTENH U
BOCCTAaHOBHUTEJHM B IPUPOJAHBIX BOJAX.

40.9nexTponu3. 3akoHbI 31eKTposn3a. KonnuecTBeHHOE OMUCaHUE AIEKTPOIUTUYECKUX MPOLECCOB.
[IpuMeHeHne B MPOMBIILIEHHOCTH.

41.ucnepcHoe coctosiHue BemiecTBa. Kouiomapl M KOJIOMIHBIE PacTBOPBL. XapaKTEPUCTUKA WU
KJIacCU(pUKalUs KOJUIOUAHBIX cucTeM. CTpoeHHe MHIENUIbl. DJIEeKTPUUEeCKUE CBOWCTBA M OYMCTKA
KOJUIOUIOB

42.Metoapl TONYYEHHUS KOJUIOMJHBIX CHUCTEM. OJIEKTPOKHMHETUYECKHE SBIICHHS. SIBIIeHHE
KOATyJISIIUK U CTAOUITU3AIUU KOJIIIOUIOB.

43.00111e mpeIcTaBIeHHs] 0 MUKPOTETEPOTeHHBIX CUCTEMAX M MOTYKOJIJIOU/IAXx .

Kpurepum ouenkmu:

- OI€HKA «OTJIMYIHO» BBICTABJISACTCA CTYACHTY:



eClM  3aJada  pelleHa NOJHOCTBIO, TMPOBEAEH  THIATENbHBIM  aHanu3, HHGOPMAIHS
CUCTEMAaTU3UPOBAHA U JIOTUYECKH CBA3aHA;

- OLICHKA «XO0po1Io» -
€cliM 3a7aya  pelieHa ¢ HeOOJBIIMMHU HeIOoYeTaMHM HO, MpOBEAEH aHaiu3, HHpOpMaIus
II0CJIEZI0BATENbHA CUCTEMATU3UPOBAHA;

- OLICHKA «y10BJIETBOPUTEJIBLHO» -
€CIM 3ajlaua pelleHa  HE IMOJHOCTBIO, BBIBOJABI HE OOOCHOBaHBI, HH(OpMAIUS HE COBCEM
[IOCJIEIOBATEIbHAS;

- OLICHKA «HEY/JAOBJIETBOPUTEIbHO» -
€CIIM 3a/laya He pellleHa, a TeMa HEe PacKpbITa, BBIBOJBI OTCYTCTBYIOT, MH(pOpMALUsA HE CBs3aHa,
HEJIOTUYHA.

7.2. IlpumepHbIii BApDHAHT TecTa

aToOMeE KaJaus YUCJI0 IMMOJHO 3AI0THCHHBIX JHEPreTHYC€CKUX ypOBHeﬁ

2. Bua rubpuauszanumn moJiekyiae CHa
1l.sp

2. sp?

3.sp°

4. Her

3. Kakoe u3 1aHHBIX COeIMHEHUIi SIBJISIETCS THAPOKCHIOM?
1. NaOH

2. KClI

3. CaO

4. HCI

4.B 50 mua1 pacTBopa coaep:kutcs 6,85 r cyabpara asromunusa. MosipHasi KOHIEHTPALUS COJIH
(Mo0Jb/11) paBHa ...

1. 0,0004
2. 0,34
3) 04
4. 1,17

5.pH pacrBopa paBiHa 8. Konuenrpamus muonoB H* B pacrBope paBHa (r-mou/n)
1.8

2.10°®

3.10°

4.6

6.ITpu mucconuanuu Na2SO4 Ha HOHBI KOJIUYECTBO 00Pa30BABIIMXCS HOHOB PAaBHO
1.2
2.4



. NazS u H,O
. NaHS u H2SO4
. KHS u KOH

7
1
2
3
4. K2S u NaOH

8.00pa3oBaHue coJIM AMMOHHUS BO3MOKHO B XHMHYECKOH peaKkluM ...

1. Mg + HNO3 (pa36.) —
2. Cu + HNOg3 (paz6.) —
3. Fe + HNOg3 (kon11.) —
4.7Zn + HNOg3 (pa36.) —

9. IIpu ruaposuse coau K2S peakuus pacrsopa oyaer
1. kucnas

2. 1eno4vHas

3. HelTpasnbHas

10.Kak Ha3bIBaeTcsi MeTOJ THUTPOBaHUSl, NPH KOTOPOM
MPOM3BOJIbHOM 00beMe BOJAbI H TUTPYIOT LEJTUKOM?

1. MeTOZ KOCBEHHOTO TUTPOBAHUS

2.MeToJ1 00paTHOTO TUTPOBAHMS

3. METOJ MUIETUPOBAHUS

4. MeTO[ OTHEILHBIX HABECOK

11.ITo1uMepu30BaTHCS HE CIIOCOOEH:
1. ctupon

2.1,1-mudenmsTan

3 .TpudTopaTan

4. TpudropaTUIICH

12.0MBbLICHHEM TOJTYYAOT:
1. monuxnopBUHWII

2. HOJIMBHHUIIOBBIM CIUPT

3. HOMMU30IpPEH

4 .MOIMaMHMHOCTHPOI

13.I'eTepouenHbIM MOJTUMEPOM SBJISACTCH:
1. monunponunexn

2. LIeJUTI0J103a

3. TOJIUCTUPOIT

4. NONMBUHUWIXJIOPU]

maccy

. YpaBuenne HS + OH = H20 + S? onuchIBaeT B3auMOAeCTBHE MEKIY

HaABECKH PaCTBOPHAOT B

14.A30THCTBIC OCHOBAHUSA BXOJST B COCTAB HYKJIEMHOBBIX KUCJIOT B CileAyHIux popmax:

1.mnakTHMHOI

2. JaKTaMHOH

3. onmuroMepHoun
4.reHeTHYeCKH HEe3aBUCHUMO

15. IIpu odOpa3zoBannu moJekyabl CaCOs Bbiaenamwiocs 325 k/[x. Kakoe koamvecTBo Tema

MOTJIOTUTCS MPH pa3io:keHnd MoJiekyJabl CaCO3?
1. 650k /Ix



2. 325x]Ix

3. 1300k 1x

4. 200 xIx

16. Cxopocts npsimoii peakuun Ho + 12 = 2HI paBua
1. vi=K][l2]

2.vi=[l2][H2]

3. v1=K[H2]

4.vi=kK

17. PaBuoBecue peaknuu H2 (r.) + 12 (r)= 2HI| (3x) npu noBbIIEHHH
JAaBJIeHHS] CMECTHTCS

1. BnEeBO

2. BIIPaBO

3. He cMecTUTCs

18. KotnyecTBo BemecTBa B MOJISIX, coep:kamieecs: B 117 r xaaopuaa HaTpusi, paBHO
1.0,2

2.3

3.05

4.2

19.7KeJie30 pearupyer ¢ KaxIbIM U3 IBYX BellleCTB:
1. XJI0pUIOM HATpPUs U A30TOM

2.KHUCIIOPOOM U XJIOPOM

3.0KCUIOM ANIOMHUHUS 1 KapOOHATOM Kallus
4.B0/I0M ¥ THAPOKCUJIOM AITFOMUHUS

20. MeTa/simueckue cBoiicTBa B psiny demenToB K — Na - Mg — Al
1. yBenmuuuBaroTcs

2. YMEHBIIAIOTCA

3. HE U3MEHSIOTCSA

4. He 3HaIO

21.I1pu pacTBOpeHUM B BOjle MOBEPXHOCTHO-AKTHUBHOI0 BeNIECTBA BEJIMYMHA MOBEPXHOCTHOIO
HATSKECHUS ...

l.yBennuunBaercs

2.cHauaja yBeJIMYMBAETCs, 3aTEM YMEHbBIIAETCS

3.yMeHbIIaeTcs

4.He u3MeHsercs

22.Cpeny npuBeIeHHbBIX BEIIECTB JUCIIEPCHOM CHCTEMOM ABJIACTCS
l.muHepanpHas Boaa

2.COJIEHBIN pacTBOp

3.pacTBOp caxapa

4.M0710KO

Kpurepun onenkn:

- OLeHKa «OTJM4YHO» (85-100 0a/10B) BBICTABIAETCS CTYIEHTY, €CIU BBIIOJHEH ITOJIHBIA
00beM paboThl, OTBET CTYJIEHTA MOJHBIM M MPaBUIbHBIN; CTYAEHT CIIOCOOEH 000OLIUTH MaTepHal,
c/ienaTh COOCTBEHHbBIE BBIBOJIbI, BEIPA3UTh CBOE MHEHHE, TPUBECTU WILTIOCTPUPYIOIINE TPUMEPHI;



- OLleHKa «xopoio» (70-84 6asna) BeICTABISAETCS CTYACHTY, €CIIU BBITOIHEHO 75% paboTshl,
OTBET CTYyJIEHTa INPAaBUIbHBIM, HO HEIMOJHBII: HE MPUBEICHBl WUTIOCTPUPYIOIINE MPUMEPHI,
o0o0maroliee MHEHHE CTYACHTA HEJJOCTATOYHO YETKO BBIPAXKEHO;

- OIIEHKA «y0BJIETBOPUTEILHO» (52-69 0a/1/10B) BHICTABIACTCS CTYACHTY, €CJIM BBIIIOJIHEHO
50% paboThl, OTBET MpaBWJIEH B OCHOBHBIX MOMEHTaX, HET WJUTIOCTPUPYIOIIUX MPUMEPOB, HET
COOCTBEHHOTO MHEHHUS CTYJIEHTA, €CTh OLIMOKHU B I€TAISIX WM OHU MPOCTO OTCYTCTBYIOT;

- OLIEHKA «Hey0BJIeTBOpHUTebHO» (0-51 0as1) BRICTABISETCS CTYIEHTY, €CIIH BBIIIOJIHEHO
meHee 50% paboThl, B OTBETE OMYIICHBI CYIIECTBEHHbIE OIIMOKN B OCHOBHBIX aCIEKTaX TEMbI

8. Cucrema oueHUBaHMS VIAHUPYEMBIX Pe3yJbTATOB 00y4YeHU s

Kpurtepuu oneHnBaHus

KpurtepreM onieHUBaHHS SBJISICTCS BBITOJHEHHE CAMOCTOSTEIILHBIX 3a/IaHUH 1 JIA0OPATOPHBIX padoT.
CaMocTosTenpbHbIC 3aJaHus 1 Ta00PATOPHBIE pAOOTHI 110 PE3YJIbTaTaM BBITIOTHEHHS U 3aITUTHI
OILICHUBAIOTCSI C YYETOM CJICITIYIOIUX OCHOBHBIX MAPaMETPOB:

— CBOCBPCMCHHOC BLIIIOJIHCHUC pa6OTBI;

— IIOJIHOTA U ITPABUJIBHOCTH OTBETOB Ha BOIIPOCHI, 3aJaHHBIC B XOA€ 3aIlIUThI pa6OTBI.
B CJIy4dac BBIIIOJHCHUA JaHHBIX YCJIOBI/II>'I, CTYACHT UMCCT BO3BMOXXHOCTL CAaBaTh TCOpeTI/IIIGCKI/Iﬁ

3a4CT I10 BOIIPOCaM.

— OLCHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, KOTOprfI TBCPAO 3HACT MaT€puall, rpaMOTHO U 11O
CYLICCTBY MU3JIAracT €ro, yMecCT IIPUMCHSATH INIOJYUCHHBIC 3HAHWA HA IIPAKTUKE, HO JOITYCKACT B
OTBCTC WJIM B PCUHICHUH 3aaa4 HCKOTOPBIC HCTOYHOCTH.

— OLCHKA «HEC 3a4YTCHO» BbICTABJISICTCA CTYACHTY, IIOKA3ABUICMY (bpaFMeHTaprIﬁ,

pa3po3HEHHBIN XapaKkTep 3HAHUH, HETOCTATOUYHO MPABUIIBHBIE (POPMYITUPOBKH OA30BBIX TOHSATHIA,
HapyLIEHUs JOrMYECKON MOCIEJ0BAaTEIbHOCTH B M3JI0KEHUH ITPOrpaMMHOT0 MaTepuaiia,
JIOITYCKAIOILEMY B OTBETE UJIM B PELICHUH 3a/1a4 IpyOble OLINOKU.

bazoBas yacTe (mpoBepka 3HaHUN U YMEHUH IO KYpCY)

Tema wimm  3aganue | Buasl AynutopHas wid | MUHUMaNbHOE MakcumanbHOe
TEKyILeH aTTecTalun TEKyIIen BHEAyIUTOpHAs KOJINYECTBO KOJIMYECTBO
aTTecTaluu 0am10B 0au10B
Pemenue IIposepka BreayauropHnas 18 36
JIOITOCPOYHOTO 3a/1aHus | 3HAHUH,
KOHTPOJIbHOH paboThI yMEHUHI
CocraBnenne  Tabmun | IIpoBepka Bueayauropnas 7 14
pacyeTHbIX (GOpMyJ IO | 3HAHHH,
Kypcy YMEHUH
3amura npaxktuueckux | IIposepka AynuropHas 7 14
pabor 3HaHUH,
YMEHUH,
HaBbIKOB
3a4er IIposepka AynuropHas 15 20
3HAHHMH,
yMEHUHI
Wtoro MmunuMym 47 84
JlononHuTENBHAS YACTD
Tema wam  3amanue | Buabl AyautopHas wid | MUHUMaIbHOE MakcumanbHOe
TeKyIlel aTTecTalun TeKyIen BHEay/IUTOpHAas KOJIMYECTBO KOJIMYECTBO
aTTecTaluu 6ayu10B 6ayu10B
OTtpaboTka [TpoBepxka AynuTopHas 5 16
7a0opaTOpHbIX  paboT, | 3HAHUIH,
y4acTue B OJIUMITHAE YMEHUU




| Utoro | | | 52 | 100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE o0ecnieYyeHne TUCIUIIJIUHBI (MOTYJIs1)
9.1. OcHoBHas JUTEpaTypa:

Xumus : yueOnuk aist By30B / FO. A. Jlebenes, I'. H. ®anee, A. M. 'ony6es, B. H. Illanosan ; mox
obmeit pexakiueri I'. H. @ageeBa. — 2-e uza., mepepad. u gon. — Mocksa : M3natenscTBo FOpaiiT,
2024. — 431 c. — (Bricuee obpazoBanue). — ISBN 978-5-534-02453-1. — TekcT : 3neKTpOHHBIH //
OBC IOpaiir [caiir]. — URL.: https://urait.ru/bcode/469031.
Huxonbsckuit, A. b. Xumus : yueOHUK U pakTUKYM 175 By30B / A. b. Hukonbsckuii,
A. B. CyBopoB. — 2-¢ u3j., nepepad. u gorn. — Mocksa : M3natensctBo FOpaiit, 2024. — 507 c. —
(Beicmee oopaszoBanue). — ISBN 978-5-534-03930-6. — Texkcr : anexrponnsiii / DbC KOpaiit
[caiit]. — URL.: https://urait.ru/bcode/450360 .
9.2. lono/tHUTEIbHAS JIUTEPATypPa
MapteiHoBa, T. B. Xumus : yaeOHUK ¥ ipakTUKyM i By3oB / T. B. MapTeiHoBa,
. B. Apramonoga, E. b. 'ogyHoB ; moz o6uieii penakiueit T. B. MapTeiHOBON. — 2-€ U31., HCIIP. U
nomn. — Mocksa : M3parensctBo KOpaiit, 2024. — 368 c. — (Bricuiee o6pazoBanue). — ISBN 978-
5-534-09668-2. — Tekcr : anexrponusii // DBC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/468866.
Pocun, N. B. Xumus. YueOnuk u 3amavunuk : s By3oB / U. B. Pocun, JI. 1. Tomuna,
C. H. ConoBreB. — Mocksa : UznarensctBo FOpaiit, 2024. — 420 c. — (Bsicuiee o6pazoBanue). —
ISBN 978-5-534-01536-2. — Texkcr : anekrponusiii // 9bC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/469142.

9.3. Ilepuoauyeckue U3IaHUs

1. BectHuk MOCKOBCKOT0 SHEPreTH4eckoro HHCTUTyTa. M3aarenscTBo: HanmoHanbHbIiHM
uccienoparenbckuil yaupepcuteT «MOW». I'ox ocHoBanus: 1994 ISSN: 1993-6982.
2. Cunosas snektponuka. M3narensctBo: Menua KuT. I'ox ocroBanust: 2004 ISSN: 2079-9322.
3. DnexrpuuectBo. U3narenbctBo: HanmonanbHbil uccienoarenbckuil yauusepeutet «MOW». [N'og
ocnoBanus: 1880 ISSN: 0013-5380.
4. DJIEKTPO. DnexTpoTexHuKa, 3J€KTPOIHEPTETHKA, HIEKTPOTEXHUUECKAs TPOMBIIIIIEHHOCTD.
International Journal of Energy Production and Management. M3aatenscTBo: Y panbckuit
denepanbubiii yausepcuter, 9bC ACB. I'ox ocHoBanus: 2016 ISSN: 2056-3272.

9.4. IIporpaMmMHoe o0ecrieyeHue

1) Windows 10 Pro

2) WinRAR

3) Microsoft Office Professional Plus 2013

4) Microsoft Office Professional Plus 2016

5) Microsoft Visio Professional 2016

6) Visual Studio Professional 2015

7) Adobe Acrobat Pro DC

8) ABBYY FineReader 12

9) ABBYY PDF Transformer+

10) ABBYY FlexiCapture 11

11) IIporpammHoe obecnieuenue «interTESS»
12) CnpaBouno-tnipaBoBas cuctema «Koncynbrantlintocy, Bepcus «dKCepT»
13) T1O Kaspersky Endpoint Security

14) «Antumnaruar.BY3» (MHTEpHET - BepcHs)
15) «AHTHIIaruaT- UHTEPHET

9.5. IlpodeccuonasibHbie 0a3bl JAHHBIX U MHGOPMALMOHHBbIE CIPABOYHBbIE CHCTEMBI
COBpPEMEHHBIX MHPOPMAIIHOHHBIX TEXHOJIOT Uil


http://www.iprbookshop.ru/72245.html

1) www. Xumuk.ru

2) OdunuanbHbIi cait CaxaMHCKOro rOCyJ1IapCTBEHHOTO YHUBEPCUTETA.
http://www.sakhgu.ru/

3) Duekrposneprerrucckuii Mnpopmanmonnstii entp http://www.electrocentr.info/down/

4) Twirpx.com http://www.twirpx.com/files/tek/

5) OAO "CAXAJIMHDHEPI'O": http://www.sahen.elektra.ru/page.php?id=65

6) Studfiles. http://www.studfiles.ru/all-vuz/eie/

7) Emunoe OKHO JOCTYyTIa K UH(POPMAIMOHHBIM pecypcam:
http://window.edu.ru/resource/771/40771

8) DnekTpoTexHUYecKas
oubmmorexa http://www.electrolibrary.info/bestbooks/elsnabgeniye.htm

9) Pocaueprocepsuc: http://lib.rosenergoservis.ru/elektroenergetika/

10) Caiir mst anexrpukos: http://www.elektrikline.ru/biblioteka.html

11) DaexTporexuuyeckas aureparypa: http://electro.narod.ru/download

12) Kuura®ong; OOO «llentp uudposoit auctpudyuuu»; http://www.knigafund.ru; OOO
«entp nudposoit guctpudbronum» Jlorosop Ne985/11-JIB-25015.

13) DnextponHas OubnMoTEKa muccepraimid; Poccuiickas rocyaapcTBeHHass OMOIMOTEKa;
http://www.rsl.ru; ®T'BY «Poccuiickas rocymapctBeHHass Oubmuoreka» Jlorosop Ne
095/04/0173 ot 22.06.2015 .

14) YuuBepcureTckas oubanoTeka ONLINE; 000 «Hekc-Meaua (RU);
http://www.biblioclub.ru ; OOO «HexcMenua» Jloroop Ne 132-06/15 ot 23.06.2015.

15) OBC WMzparensctBa «Jlane»;, OO0 «Jlans-Tpenm»; www.e.lanbook.com; becruiatHbrii
OeCcCpOYHBI KOHTEHT

16) Polpred.com; OO0 «ITOJITTPEICnpaBounukuy ; http://polpred.com/; OO0 «ITOJITTPE/]
CnpaBounuku» becraTHbIi KOHTEHT.

17) IPRbooks; OOO «Aii ITu Dp Memuay; http://www.iprbookshop.ru/.

10. OoOecneyenne o00pa3oBaTENIbLHOr0 MpoLecca A JHI € OrpaHHYEeHHBIMH
BO3MOKHOCTSAIMM 310POBbsI 1 HHBAJIHN/I0B

VY4eOHble U y4eOHO-METOAMUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM paboThl OOydaroluXxcsl U3
YHUCJIa UHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370poBbs (OB3) mpenocrasistorcs B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM UX 370POBBS M BOCIIPHUATHS HH(DOpMAIIUU:
Jlnst cnenbIx 1 ClnaboBUIATINX
- IeKIUH 0(hOPMIISIFOTCS B BUJIE SJIEKTPOHHOI'O JOKYMEHTA, IOCTYITHOTO C IIOMOIIbI0 KOMITBIOTEPA CO
CHeMalIn3UpOBaHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;
- NMCbMEHHBIEC 33J]aHUsl BBINOJHAIOTCS HA KOMIIBIOTEPE CO CIEUUATUM3HPOBAHHBIM MPOrPAMMHBIM
o0ecrieueHrneM, WM MOTYT OBITh 3aMEHEHbI YCTHBIM OTBETOM;
- o0ecrnieunBaeTcs UHAMBUAYAIbHOE paBHOMEpHOE ocBelienue He menee 300 Jrokc;
- JUIsl BBIIIOJIHEHUS 3aJjaHusl MPU HEOOXOAUMOCTH NMPEIOCTaBISAETCS YBEJIMUYHMBAIOIIEE YCTPOMCTBO;
BO3MOYHO TaK)K€ UCIIOJIb30BaHNE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPONUCTB;
- IUCbMEHHBIE 3a/1aHus OPOPMIISIOTCS YBEIUYEHHBIM HIpU(TOM;
- DK3aMeH M 3a4€T MPOBOJATCA B YCTHOM (OpME WIIM BBINOJHAIOTCS B MUCHbMEHHOW (opme Ha
KOMIIBIOTEPE.

J7is TIyXuxX v cIabOoCIbIIIaIix:
- JIeKIUH  OQOpPMIISIIOTCST B BHJE DJJEKTPOHHOTO JOKYMEHTa, JHO0O MperoCTaBiseTcs
3BYKOYCUJIMBAIOIIas anmnaparypa HHAUBUIYAbHOTO MOJIb30BAHMUS;
- IMCbMEHHBIE 3a/1aHNs BHIMOIHIIOTCS Ha KOMITBIOTEpPE B MUCbMEHHOMN (opMe;
- HK3aMe€H M 3a4€T MPOBOJATCS B MUCbMEHHOW (popMe Ha KOMIIBIOTEPE; BO3MOXKHO NPOBEICHHUE B
dbopme TecTUpOBaHUS.

JIist i1l ¢ HapyleHUs MM ONIOPHO-JBUTAaTEIBHOTO anmnapara:


http://www.electrocentr.info/down/
http://www.twirpx.com/files/tek/
http://www.sahen.elektra.ru/page.php?id=65
http://www.studfiles.ru/all-vuz/eie/
http://window.edu.ru/resource/771/40771
http://www.electrolibrary.info/bestbooks/elsnabgeniye.htm
http://lib.rosenergoservis.ru/elektroenergetika/
http://www.elektrikline.ru/biblioteka.html
http://electro.narod.ru/download
http://www.rsl.ru/
http://www.biblioclub.ru/
http://www.e.lanbook.com/
http://polpred.com/

- IeKIUH 0(hOPMIISIIOTCS. B BUJIE SJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIbI0 KOMITBIOTEpA CO
CHELMATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEUEHHEM;

- MHUCHMEHHBIC 3aJaHUS BBITIOJIHIIOTCS HAa KOMIIBIOTEPE CO CIEHUAIM3UPOBAHHBIM MPOrPAMMHBIM
obecIreyeHneMm;

- DK3aMeH M 3a4€T MPOBOJATCA B YCTHOM (pOpME WIIM BBINOJHSIOTCS B NMUCHMEHHOW (opme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOIUMOCTH MpeTyCMaTPUBACTCS YBETHMUEHUE BPEMEHH /ISl TIOATOTOBKH OTBETA.

IIponenypa npoBeaeHHsI IPOMEXYTOUHOM aTTeCTalluu Uil 00y4yarolIuXcs yCTaHaBIMBAETCS C
y4€TOM UX UHIUBUAYAIbHBIX ICUX0(PHU3HUECKUX 0COOeHHOCTEH. [IpoMexxyTouHas arTecTanus MOXET
IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mpoBeneHUM TNPOLEAYPHl OLCHHUBAHUS pPE3YAbTaTOB OOy4YEHHS MpeaycMaTpHBaeTCs
UCIIOJIb30BaHNE TEXHUYECKUX CPEJCTB, HEOOXOAUMBIX B CBSI3M C MHIMBUAYAJIbHBIMU OCOOCHHOCTAMU
oOyJarommxcsi. OTH CpPeIcTBa MOTYT OBITh TPEIOCTABICHBl YHHUBEPCHUTETOM, WM MOTYT
UCIIO0JIb30BaThCsl COOCTBEHHBIE TEXHUYECKUE CPEIICTBA.

[TpoBeneHre Npoueaypsl OLICHUBAHUS PE3YIBTaTOB OOYYEHUS JTOMYCKAETCs C UCIOJIb30BaHHEM
JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOIHH.

ObecnieunBaeTcst OOCTYN K WH(GOPMAIMOHHBIM M OHOIHOTpaguuecKuM pecypcaMm B CETH
WutepHer a1 kaxaoro oOyyatomierocs B (opmax, aJanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3[J0POBbS
¥ BOCIPUATHS HH()OPMAITIH:

Jlist cnensIX U cIabOBUASAIIMX:

- B ICUATHOH (pOpME yBETMYECHHBIM IPHPTOM;
- B (hOpMeE 3JIEKTPOHHOTO JJOKYMEHTA;
- B (popme ayauodaiina.
Jis TIyXux U c1abocCIbIaIuX:
- B IIe4aTHOU opMme;
- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.
Jli1g 00y4aroImuxcsi ¢ HapylUIEeHUSIMH OITOPHO-/IBUTaTENIbHOTO arniapara:
- B IeyaTHOH popme;
- B (hopme 31EKTPOHHOTO TOKYMEHTA;
- B popme ayauodaiina.
VY4eOHbIE ayAWTOPUH JUIS BCEX BHJOB KOHTAKTHOM M CaMOCTOSTENILHOW pa0OThI, HaydHas
O6ubnMoTeka W WHBbIE TOMENIEHHs JUIsi OOyYeHHUs OCHAIIEHBl CHEIHMaIbHBIM O0OpYAOBAaHHEM U
y4eOHBIMH MECTaMH C TEXHUYECKHUMH CPEICTBAMU OOYUICHUS:
Jlnst cnenbIX U caboBUAALIMX:
JUISL TIIYXUX U CIa0O0CIbIIIAIIX:

- aBTOMAaTH3UPOBAaHHBIM pabOuyMM MECTOM s JIIOJeH ¢ HapylleHHeM ciyXxa |

c71a00CIIBIIIAIINX;
- AKyCTUYECKHH YCUINTENb U KOJIOHKH;

Jli1g 00y4aromuxcsi ¢ HapylUIeHUsIMH OITOPHO-/IBUTaTeNIbHOTO anmapara:

- IEPEABMKHBIMU, PETyJIUPYEMbIMH 3proHoMuueckumu napramu CH-1,
- KOMITBIOTEPHON TEXHUKOHN CO CIIEUAIbHBIM TPOTPAMMHBIM 00ECTICYCHHEM.

11. MaTepl/laJILHO-TeXHI/I‘{eCKOB o0ecreyeHue AMCUUILINHbI



CaxanuHCcKas 00J1acTh,

r. IOxxn0-CaxamuHck, yi.
ITorpanuynas, a. 68,

kab. Ne 101,111,302, 300

Jlexumonnas aynuropusi:
Paboune MecTa 00yJarommxcs;
Pabouee mecTo mpermogaBarterns;
xkadsr;

Kiaccras mocka;

IIepenocHoii 3kxpan;

Hoyr0yx;

MynbTume nuiHbIA TPOEKTOP;
TabauipI;

VYueOHO-HarIsAaHbIE IOCOOHS;
HaGop UHCTpYMEHTOB KJIACCHBIX;
Mogenu JeMOHCTPaLOHHBIE,
Paznarounslii Mmatepuail.
Y4eOHbIe TocoOHs, CTaTUCTUIECCKHE TaHHbBIe, TAOJIHIEI, yaeOHbIe (DHUITBMBI, SKpaH, TaOJIHIIb,
CXEMBI

Hoctyn x cetu HTEpHET




YTBEPXIEHO
[TpoTokon 3acenanust kadeaps
Ne OT

JUCT UBMEHEHUN

(HMsmenenuss u Oononmenuss 6 PIIJ[ enocsamcs escecoOno u oghopmasirtomess 6 OanHOU
Gopme.Hzmenenuss 6Hocamcs 3ameHOl OMOeNbHbIX IUCMO8 (Cmapblii JTUCH NPU dMOM YBEMHbIM
MapKepom nepeyepkueaemcs, a HO8blll JUCM C USMEHEHUeM CMeniepom NpuKaivleaemcs K pabouei
npoepamme  (Xpanumcsi Ha Kageope), 6 onekmponHou Gopme PIIJ  Oondcna  Ovims
aKmyanusupo8aHHol 6ce20d, m.e. ¢ GHECeHHbIMU USMEHEHUIMU.

Ipu nanuuuu 6016U020 KOIUYECMBA USMEHEHUU U NONPABOK, 3ampyOHAUWUX NOHUMAHUE,
BO3HUKWIUX 6 C8A3U C USMEHeHUeM HopmamusHol 6asvl BO u Opyeum npudunam, npoeooumcs noaHbuli
nepecmomp PII/] (m.e. evinyckaemcs noeas PII]]), komopas npoxooum eéce cmaduu nposepxu u
VMEepHCOeHUs1).

B paboueli mporpamme (Modyiie) TUCIUILTAHBI

(Hazsanue OUCYUnIUHbL)
110 HAIIPABJICHUIO TTOATOTOBKHU (CHEYUATIbHOCMU)

Ha 20 /20 y4eOHBIN TOA

1.B BHOCATCS CIEAYIOUINE U3MEHEHHUS:

(a1emenm paboueti npocpammot)
| ;

2.B BHOCATCS CIEAYIOIINE U3MEHEHMUS:
(anemenm pabouyell npoepammol)

3.B BHOCSITCS CIICYIOIINE U3MCHEHHSL:
(anemenm pabouyell npoepammol)

R I ;

CocTaBuTeIb noAanucCh pacmmprBKa noAIIMncCu
Jara

3aB. kadeapoii MTOAIHUCH pacirdpoBKa oIMUCH



