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AHHOTALUA

padoueii mporpaMmmbl y4eOHo# JucuuIuInHbI MoayJib «b1.0.05 Xu-
MHUs» 1JIs1 MOATOTOBKY 0akajiaBpa no HanpasJjeHuio 35.03.10 —
JlanamadTHas apXHTEeKTYypa 10 HANPABJIEHHOCTH (IPOHITIO)
«/lanamagrTHOoE NIpOEKTUPOBAHME U AU3ANH

Henab ocBOeHUSI TMCUMILIMHBI: OCBOCHHUE CTYACHTAMU TEOPETHUYECKHUX OCHOB XH-
MUU, CBOMCTB OMOT€HHBIX U TOKCHYHBIX XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPO-
CTBIX U CJIOHBIX HEOPTAaHMUYECKUX BEIIECTB, MPUOOPETEHUE YMEHHUI U HaBBIKOB pabOTHI C
npocTeluM 1ab0paTopHBIM 00OPYIOBaHUEM, XUMUYECKON MOCYI0M, M3MEPUTEIbHBIMU
npuOopaMu U peaKTUBaMH, BHIIOJIHEHHs pacu€TOB Ha OCHOBE MOJIYYSHHBIX 3HAHUHN Ui yC-
MEHTHOTO OCBOCHUS MOCJIEAYIOMNX AUCIUIUINH U UCIOJIb30BaHUs B Oyayiiei npodeccuo-
HaJIbHOU JIEATEIHLHOCTH.

MecTo JUCHUNJIMHBI B YUeOHOM IUIaHe. TUCIUIUIMHA BKIIOYeHa B 1ukia b1, o6s3a-
TeJbHAs YacTh, JUCIHUILIMHA OCBAMBACTCS B 2 U 3 CEMECTpE 10 HAIMPABJICHHUIO TIOJITOTOBKH
35.03.10 — JlananradgTHas apXUTEKTypa.

TpeGoBanus Kk pe3yJibTaTaM 0CBOCHHS IUCHUILIMHBI: B PE3YJIbTATE OCBOEHUS JIUC-
UTUTAHBL popMupyroTes cieayroniue kommnerennuu: OIK-1.1; OIK-1.2; OIK-1.3

Kpatkoe cogep:xanue 1uciuiuinabl: OCHOBHbIE MTOHSATHS U 3aKOHBI XUMHUU. PacTBO-
pbl. CKOPOCTh U 3HEPreTUKA XUMHUECKUX peaklnid. XuMUueckoe paBHoBecue. OKucIu-
TEIHLHO-BOCCTAHOBUTEIbHBIE peakinu. KoMIiekcHbIEe COeTUHEHMUS.

O6masi TpyaoeMkocTh qucumuinnb: 108/3 (wacor/3ay. e1.)

IIpoMeKy TOUHBIH KOHTPOJIb: 3K3aAMEH

1. Ileab ocBOeHHS TUCHMIIIUHBI

[{enbr0 OCBOCHUS TUCIUTUINHBI «XHUMHUS» SBIISETCS OCBOCHUE CTYACHTAMHU TEOPETH-
YECKMX OCHOB XMMHHM, CBOMCTB OMOTEHHBIX M TOKCHYHBIX XUMHUYECKHUX 3JIEMEHTOB U 00pa-
3yeMbIX UMHU MTPOCTHIX U CJI0XKHBIX HEOPraHWYECKUX BEIECTB, MPUOOPETeHNE YMEHUH U Ha-
BBIKOB pa0OThI ¢ MPOCTEHIINM J1a0OPATOPHBIM 000pPYIOBaHUEM, XUMUYECKOM MOCYI0H, U3-
MEpPUTEIBHBIMH IPUOOPAMH M PEaKTUBAMH, BBITIOJTHEHUS PACUETOB Ha OCHOBE IMOTYYEHHBIX
3HAHUH 7151 YCHEIIHOTO OCBOCHHUS MOCIEAYIOUINX AUCUUIUIMH U UCTIOIB30BaHUS B Oy Tymieit
npo¢eCCHOHAIBHOM NeATENIbHOCTU. 3HAHUS, MOJyYEeHHBIE, B TOM 4YHCJe, ¢ IPUMEHEHHEM
nu(poBBIX TEXHOJOTWHM (Hampumep, oOpa3oBaTelbHble OHJalH-TuIaTGopmbl  Stepik,
Webinar u Zoom, Google-dopMsbl a1 opranuzanuu o0paTHON CBSI3M), TO3BOJISIT HE TOJIBKO
YCIIELTHO OCBaMBaTh MOCIEAYIONUE TUCIMUILINHBI, HO U UCIIOIb30BaTh UX B Oyymiei npo-
dbeccuoHanbHOMN AESTEITLHOCTH.

2. MecTO IMCHUILUINHBI B Y4eOHOM mpolecce

Juctuminaa « Xumus» BKItoueHa B 00s3aTenbHbli iepedueHbs OI'OC qucruruma 6a-
30BoM wacTt. JucrumnuHa «XuMusS» pearu3yercss B COOTBETCTBMU C TPEeOOBAHUAMU
®I'OC, OIIOII BO u Yue6noro mnana no Hampasienuto 35.03.10 — JlanamadtHas apxu-
TEKTypa.

JucuunnmHa «XuUMUsS» SBISIETCS OCHOBOIIOJATAIONIEN JUISI U3YYEHHS CIIEIYFOIIUX
mucinnind: «IlouBoBeneHMe ¢ OCHOBaMH TreojIorHn», «be30omacHOCTh KU3HEIEATSIHHO-
CTH», «XUMUUYECKHUE CPEJCTBA 3alUTHl PACTCHUN», «ATpoXuMus», «PU3MOJIOTUS pacTe-
HUIY, «be30macHoCTh JKU3HEACATSILHOCTH Y.

Oco0EHHOCTHIO TUCIUIUIUHBI SABJISIETCS TPUMEHEHHUE CEPHE3HON TEOPETUIECKOM MO/-
TOTOBKH IPU (POPMUPOBAHUHU HABBIKOB pa0OTHI B XUMHUYECKOH JIA0OPATOPHH.



Pabouvas nmporpamMma JUCHUTIIMHBI « XUMHUS» ISl HHBIUJIOB M JIUI] C OTPaHUYCHHBI-
MU BO3MOXXHOCTSIMHU 3JI0POBBSI pa3pabaThIiBaeTCsl MHANBUIYAIHHO C yY€TOM OCOOCHHOCTEH
NCUXO0(PU3UUECKOTO PA3BUTHUSA, HHAUBUIYATIbHBIX BO3MOXKHOCTEU U COCTOSIHUS 3JI0POBbS Ta-
KHX 00yYaroInXxcs.

3. [lepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs 0 TUCHMUILINHE, COOTHECEHHBIX €
IUIAHMPYEMBIMHU pe3yJIbTATAMH 0CBOeHHs 00pa30BaTe/IbHOI MPOrpaMMbl

Nzydyenne naHHOW y4eOHOW IUCHUIUIMHBI HAMpaBiieHO Ha (QopmMupoBaHue y o0y-
YAIOIIMXCSl KOMIIETEHIUH, MPEICTaBICHHbBIX B Ta0nuiie 1.

4. CTpyKTYpa M coep:KaHue JUCHUILINHBI

4.1 PacnpenesieHue TPYA0EéMKOCTH IMCIUIIMHBI 10 BUAAM PadoT MO ceMecTpaM

Oo6mas TpynoémkocTh aucuuiuiHbl coctaBisier 108/3 (vacos/3au. ex.), ux pacrpe-
JICIICHUE 10 BUJIaM pa0doT B ceMecTpax MpeJICTaBIeHO B Ta0HIIe 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHHS Y4eOHOM IUCIHUILIHHBI

Taomumna 1

Kon

B pesynbTate nzydeHus yaeOHOH JUCIUIIIMHBI 00y4JaroIiecs JOIDKHbI:

po¢eCcCHOHANBHON NS TeTPHOCTH
Ha OCHOBE 3HAHWU OCHOBHBIX 33aK0-
HOB MaT€MaTUYECKUX U €CTECTBEH-
HBIX HayK ¢ IpUMEHEeHUEM HHDOP-
MallMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH;

3HaHHWE OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U €CTe-
CTBCHHBIX HayK, HCO0XO-
JUMBIX JIJISl peUIeHHsI TH-
MOBBIX 33724 Mpodeccro-
HaJIbHOM JIeSITEJIbHOCTH

HOBHBIC aJTOPHTMBI PEIICHUS
MPaKTHYECKUX 33724, METOBI
aHaIN3a YKCICPUMCHTATbHBIX
JaHHBIX, MCTOJbI MAaTCMATHUYC-
CKOli 00pabOTKH Pe3yJIbTaTOB
aHaIM3a

XOJSLIUE B IPUPOLE, CENbCKO-
X0351iCTBEHHOM MPOU3BOJICTBE
U B OBITY HA OCHOBE 3HAHUU 110
HEOPTaHUYECKON XUMUHU

Ne KOMITE Copeprxanue MHaukaTopbl KOMIIETEH-
IT/T1 KOMIIETEHIINH (W € YacTH) 1107074 3HATh YMETh BIIAICTh
TCHIUH
1. OIIK-1 CrocobeH pemrats TumoBble 3amaun | OIIK-1.1. JleMoHCTpHUPYET | OCHOBHBIC 3aKOHBI XUMHH, OC- | OOBSCHSATH MPOLIECCHI, IPOUC- | HABBIKAMH OIUCHIBAThH U MPO-

BOJIUTh XUMHYECKHE IKCIIe-
PUMCHTBI, aHAJTM3UPOBAThH U
(hopMyIHPOBATH BHIBOJIBI

OIIK-1.2. Vcmonp3yer
3HAaHUS OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U eCTe-
CTBEHHBIX HAYK JJISI perie-
HUSI CTAHAAPTHBIX 3a/1a4
naHamadTHON apXUTEKTY-

pHI

OCHOBBI XHMHH B 00ObeMe, He-
o0xoauMoM s mpodeccro-
HABHOW  AEATEIBHOCTH, OC-
HOBHbIE TPEOOBAHUS TEXHHUKH
Oe3omacHOCTH TIpH padoTe B
XUMHUYECKON naboparopuy,
METO/Ibl aHAN3a JKCHCPUMEH-
TAbHBIX JAHHBIX, METOJbI Ma-
TeMaTHYECKO 00paboTKH pe-
3yJIbTATOB aHAJIN3a

MPOM3BOJUTD PACUETHI, HEOO-
XOUMBIC JJIsI IPOBECHUS IKC-
HEPUMEHTOB, aHAIU3UPOBATh,
BOCIIPHHUMATH XUMUYCCKYIO
UH(POPMAIINIO, [NIAHUPOBATH
9KCIIEPUMEHT, JEJ1aTh BIBOMIBI
Ha OCHOBAHHH MOJIYYCHHBIX
IKCIIEPUMCHTAIBHBIX JAHHBIX

0a30BBEIMH 3HAHUSAMHU B 00-
JIACTH XUMUU, COBPEMEHHOI
XUMHUYECKON TEPMUHOJIOTHEH,
OCHOBHBIMH TIpuéMamMu pado-
THI B XUMUYECKOH 1aboparo-
U, HaBBIKAMHU OOpaIIeHIs ¢
nmabopaTopHEIM 000pyI0Ba-
HHUEM, IpUOOpaMu, TOCYA0H 1
XUMHUYECKUMU PEaKTUBAMHU

OIIK-1.3. [IpumensieT uH-
(dhopMarMoHHO-
KOMMYHHUKAIHOHHBIEC TeX-
HOJIOTHH B PEILICHNUH TH-
MOBBIX 33724 npodeccHo-
HaJIbHOM JIeATeIbHOCTH

OCHOBLI XHMHUU B 00OBeMe, He-
o0xoauMoM s mpodeccro-
HaJILHOM AeITEIbHOCTH

OCYIIECTBJIATh TIOUCK U UC-
MOJIF30BaHNE HH(OPMAITHH,
HeoOxomuMou 1St 3G HEeKTHB-
HOTO BBIMOJHEHUS IPO(ECcCHo-
HaJIbHBIX 3a]1a4, mpodeccro-
HAJIbHOTO PAa3BUTHSL.

HaBBIKaMu cOopa, 00paboTKH,
1 TIOCITIEIYFOIIETO HCTIOIh30-
BaHMs1 HHOPMALMH TS yC-
MEIIHOTO PEUICHUs Ipodec-
CHOHAJIBHBIX 337124




Tabmuma 2

Pacnpez[e.ﬂelme prHOéMKOCTI/I AUCIHHUIIJINHBI 110 BUIaM paﬁoT o ceMecTpam

TpyroémkocTh
Buna yueOHo# padoThI wac B T.4Y. 110 ceMecTpaM
) Ne2 Ne3
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 36 72
1. KonrakTHas pab6ora: 10,4 2 8,4
AyauTopHas padora 10,4 2 8,4
nexyuu (71) 4 : Z
npaxkmuueckue 3auamus (113) 6 2 4
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,4 - 0,4
2. CamocrositeanHast padora (CPC) 97,6 34 63,6
camocmosmenvbHoe uzyuerue paz0enos, Camono02omosKka (npo-
pabomka u nogmopeHue 1eKYUOHHO20 MAmepuala u Mamepuaid 89 34 55
VUEOHUKOB U YUeOHbIX NOCOOULl, N0020MOBKA K 1aDOpAmopHbiM U
NPAKMUYECKUM 3AHAMUAM, KOJIOKBUYMAM U M.0.)
Iloozomoska K sxK3ameHy (KoHmpoib) 8,6 8,6
By npomMekyTOYHOT0 KOHTPOJIS: 9K3aMCH
4.2 CogepxkaHue IUCHHUILTHHBI
Tabnuna 3
Temarnueckni IJIaH Y4eOHOM IMCHUILIHHBI
AyautopHasi padora Bueayan
HaumeHoBaHue pa3ie/ioB U TeM Beero J 3 IIKP TOpHAas
AUCHMILIUH (YKPYTTHEHHO) padora
CP
Paznen 1 «TeopeTnueckie OCHOBBI XHMHUN) 36 - - 34
Tema 1 «OcHOBHBIE TOHATHUS U 3aKOHBI 14 - - 14
XUMHD)
Tema 2 «PacTBOpbI» 22 - - 20
Bcero 3a 1 cemecTp 36 34
Pasnen 2 «Heopranndeckast Xumusi» 72 4 0,4 63,6
Tema 1 «CkopocTb U SHEpreTUKa
XHUMHUYECKHUX peaknuil. XUMHYEeCcKoe 28 2 - 25
PaBHOBECHE)
Tema 2 «OKHCITUTETHHO-BOCCTAHOBUTEIIBHBIC 33 1 i 30
peaKIUm»
Tema 3 «KoMIuieKCHbIE COSTUHEHHSD - 1 - -
[ToaroroBka k sk3aMeHy (KOHTPOIIb) - - - 8,6
Koumaxmmnas paboma na npomesxicymounom - - 0,4 -
konmpone (KPA)
Bcero 3a 2 cemecTp 72 4 0,4 63,6
HToro mo gucuumnjinue 108 4 0,4 97,6




Pa3nen 1 «Teopernyeckne 0CHOBBI XMMHID)

Tema 1 «OcHOBHBIE IOHATHSA U 3aKOHBI XUMUW»

CrexuoMeTpusi, MOJIb, MOJIIpHAsl Macca, CTEXMOMETpUYECKHe KO3((PHUIIMEHTHI, cTe-
XUOMETPUYECKUE MHEKCHI, 3aKOH COXPAHEHUSI MACChl, 3aKOH KPATHBIX OTHOILIEHUH, 3aKOH
IOCTOSIHCTBA COCTaBa, 3aKOH MPOCTHIX OOBEMHBIX OTHOILLIEHHH, 3aKOH ABOrajpo, NOCTOSH-
Hasi ABOraJpo, 3aKOH SKBMBAJIEHTOB, XUMUYECKHI 3KBUBAJIEHT, ()aKTOp SKBUBAJIECHTHOCTH,
MOJIIpHAsi Macca KBHUBAJICHTA.

Tema 2 «PacTBOpBI»

MousipHasi KOHLIEHTpaLus, MOJISIpHAs KOHLEHTpalus 3KBUBAJIEHTa, MaccoBas J10JI,
TUTP, TEPMOJAMHAMHYECKHE IPUUNHBI 00pa30BaHUs PACTBOPOB; (PU3NUECKUE U XUMUYECKUE
cuibl, 0OYCIIOBIMBAIOIIME OOpa30BaHUE PACTBOPOB; OTIMYHUE CHIIBHBIX 3JEKTPOJIUTOB OT
CJ1a0BIX; TUIIBI CUJIBHBIX 3JEKTPOJIUTOB; TUApATalMs UOHOB, IEpBUYHAs M BTOpPUYHAS TU-
paTHbIe OOOJIOUKH, KPUCTAJUIOTMIPATHI; AKTUBHOCTb, KOA(PQHUIMEHT aKTUBHOCTH; THIIBI
c1a0bIX 3JEKTPOJIUTOB, KOHCTAHTBl U CTEIEHHU JUCCOLUALMH CIa0bIX AJIEKTPOJIMTOB; BOJA
Kak cJa0blil 2JIEKTPOJIUT, HOHHOE MPOU3BEACHUE BO/IbI, BOJOPOIHBIA U TMAPOKCUIIBHBIN MTO-
Ka3aTelIu pacTBOPOB, CIIOCOOBI M3MEPEHHUS BOJOPOJHOIO MOKa3aTes; Oy(epHble pacTBOPHI;
TUIPOJIN3 COJIEH, TUIBI TUAPOIIN3a, KOHCTAHTHI U CTENEHU THIPOJIN3a COJIeil; 3HaueHue pac-
TBOPOB CHUJIBHBIX M CJIA0BIX 3JIEKTPOJIUTOB B XUMHUH U OMOJIOTHUU.

Pa3nen 2 «<Heopranuyeckasi XuMusi»

Tema 1 «CxopocCTh M SHEPreTUKA XUMUYECKUX PeaKIfil. XUMUUECKOe PABHOBECHE)

CpenHsisi 1 ICTUHHASI CKOPOCTh XUMUYECKOU peakiuu; (GaKkTOPhl, BIUSIONINE HA CKO-
pPOCTh pEaKIMHU; XUMHYECKas peaklus KakK IOCJIEeI0BATEIbHOCTh 3JIEMEHTApHBIX CTA/IHil;
3aKOH JEMCTBYIOLIUX MaccC Uil DJIEMEHTapHOW CTaJuMd XUMUYECKOW peaKIuu, KOHCTaHTa
CKOpPOCTH PEaKIMU; 3aBUCUMOCTh CKOPOCTH XUMMHUUYECKON PEAKIIUH OT TEMIIEPATYPbI, IPABU-
7o Baut-T'odda, ypaBHenne AppeHunyca, SHEprus akTUBAIUU, SHEPTeTHUECKUN Oapbep, ak-
TUBUPOBAHHBIA KOMIUIEKC, KaTajlu3, KaTaIU3aTOPhl, (PEPMEHTHI; 3HAUCHHUE YYEHUSI O CKOPO-
CTH XMMHYECKOU pEaKIM B XUMHUH, OMOJIOTHUU U CETTLCKOM XO3SHCTBE; XUMUYECKOE PaBHO-
BECHE KaK KOHEUYHBIN pe3yJabTaT CaMOIMPOU3BOJILHOTO MPOTEKaHUS OOpaTUMOM peakilvH,
JTUHAMHUUYECKUI XapaKkTep XMMHUUECKOTO PaBHOBECHS, IPU3HAKA UICTUHHOTO PABHOBECHS, 3a-
KOH JICMCTBYIOLIMX MAcCC JUIsl XMMUYECKOro paBHoBecus, npuHuun Jle Illarense, pons xu-
MHUYECKUX PABHOBECUW B MPHUPOJAE; TEPMOJIMHAMHYECKHE CHUCTEMBI: OTKPBITHIE, 3aKPBITHIE,
M30JIMPOBAHHBIE, TOMOTEHHbIE U TE€TEPOTCHHBIC; BHYTPEHHSI SHEPTHUsl, SHTAIBIUSA, TEILIO-
BOH 2 (deKT XuMHUecKol peakinu, 3akoH ['ecca, SHTpoNHs Kak Mepa BEPOSITHOCTH COCTOSI-
HUSl CUCTEMBbI, u3MeHeHue sHeprun ['mb0ca Kak KpUTepuil BOZMOXKHOCTA CAMOITPOU3BOIIb-
HOT'O MPOTEKAHUS PEAKIUH.

Tema 2 «OKUCIUTETHEHO-BOCCTAHOBUTEIHHBIC PEAKITUNY

OKHCIIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIMH, CTEIEeHb OKHUCIICHHS, OKUCIHUTEId W
BOCCTAaHOBUTEJIM, OKHCJIIEHUE U BOCCTAHOBJICHUE; COCTABJICHUE YPABHEHUS OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX  peakiuii  (METOJ, HMOHHBIX  MOJypeakiuil); OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE TOTEHIMAbI, YypaBHeHHe HepHcrta; omnpezeneHue HampaBiIeHUs Mpo-
TEKaHHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C IIOMOLIBKO  OKHCIUTEIBbHO-
BOCCTAaHOBUTEJIbHBIX MOTEHIUAJIOB, POJb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA B
MIPUPOJE.

Tema 3 «KoMIiekCHbIE COSTUHEHUS

KoMruiekcHbie COeTMHEHHS, CTPOSHUE KOOPAUHAIIMOHHON Chephl KOMIIIIEKCHBIX

COCTMHEHUMN: KOMILJIEKCOOOpa3oBaTesb, JUTaHIbl, JOHOPHBIE ATOMBI JIMTAHJOB, JCHTAT-
HOCTh, KOOPJUHAIIMOHHOE YMCJIO0, TEOMETPHUST KOOPIUHAIMOHHON c(ephl; BHENTHECHEPHbBIE
MOHBI; KOMIUIEKCHI C XEeJIaTO00Pa3yIOIIMMHI U MaKPOLUMKINYECKUMHU JIMTaHAaMH; TUCCOIIHA-
111 KOMIUIEKCHBIX CO€IMHEHUI B PacTBOpax, KOHCTAHThl YCTOMYMBOCTU U KOHCTaHTHI HeE-
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CTOMKOCTH; (PaKTOPBI, BIUSIOLUIUE HA YCTOWYUBOCTh KOMIUIEKCHBIX COEAMHEHHI B PacTBO-
pax: TeMIiepaTypa, XeJaTHbIH U MaKpOLMKINYeCKUil 3QdeKThl, 3aps1 EHTPaIbHOTO HOHA-
KOMILJIEKCOOOpa3oBateis, TEOpUsl KOOPAMHAIIMOHHON XMMHYECKON CBSI3U, 3HAUCHUE KOM-
MJIEKCHBIX COCIMHEHUI B OMOXUMHU KIIETKHU.

4.3 Jlekunu/aadopaTopHble 3aHATHS

Tabmuma 4
Coaepxxanue 1a00paTOPHOT0 NPAKTUKYMA U KOHTPOJIbHBIX MEPONPUATHI
Ne Ne u Ha3BaHMe JIeKI Uit/ ®opmMupyemble Bux Koa-Bo
n/n Je pasnea J1a00PaTOPHOro MPaKTHKyMa KoMmeTeHuun | o POAPHOTO ) 0B
MepONpHUATHS
1. Pasnen 1. TeopeTudyeckue 0OCHOBBI XMMHUH 2
Tema 2 «Pac- | JJaboparopHas padota Ne 1. OIIK-1.1; 3amuTa 1abo-
TBOPBI» «IKCIEpUMEHTAIBHOE OTpe- OIIK-1.2; paTtopHoO# pa-
JIEJICHUE BOJIOPOIHOTO TTOKa3a- OIIK-1.3 OOTBI, UHIH- 2
TEJSI» BUJyaJbHOE
3aJlaHue
2. Pasgen 2. Heopranuueckasi XuMHsI 8
Tema 1. Jlexnus Ne 1. Xumuueckas Ku- OIIK-1.1;
CkopocTh U1 | HETHKA. XUMUYECKOE PABHO- OIIK-1.2; - 2
SHEpreTrKa BECHE OIIK-1.3
XuUMHUYeCKuX | JlaboparopHas pabota Ne 2. 3amurTa 1a00-
peaKIu. «CwmelieHrne XuMHIeCcKOTro paTopHoU pa-
XUMHUYECKOE | PABHOBECHS» OOTBI, UHIH- 1
paBHOBECHE BUJyaJbHOE
3aJlaHue
Tewma 2. Jlexuus Ne 2. OxkucnuTenbHO-
OKHCITUTENb- | BOCCTAHOBUTEIHHBIC PEaAKIIHH 3aIIHTa 1a60- 1
Eg;a;:g;zz;le JlaGoparopHas padota Ne 3. PaTOé)HOﬁ pa-
OKHUCITUTENbHO- OTbI 2
peaKIuu.
BOCCTAHOBUTEIIHHBIC PEAKITHH.
Tewma 3. Jlexuus Ne 3. KomIieKkcHbIe ) 1
Kommnekc- COEMHEHHUS
HBIE COENIU- JIaGopatopHas pabota Ne 4. 3amuTa 1abo-
HEHUs «M3y4yeHne CBOMCTB KOM- paTopHOU pa- 1
TJIEKCHBIX COSIMHEHUI» OOTHBI
4.4 TlepeyeHb BONPOCOB ISl CAMOCTOATEILHOTO U3yUYeHH S JUCHUIIIMHBI
Tadmuna 5
IlepeyeHb BONPOCOB AJIsl CAMOCTOSATEILHOI0 M3YYEeHUA TUCHUIIIHHBI
Ne W PR e Ilepeuens paccMaTpuBaeMbIX BONPOCOB i1 | DopMupyeMble
n/n CaMOCTOSITETLHOTO H3YYeHHS KOMIEeTEeHIINH
Pasznea 1. Teopernyeckne 0CHOBbI XUMUM
1. | Tema 1. OcHoBHble | CTeXHOMETpHS, MOJIb, MOJSpHAs Macca, CTeXHO-
MOHATHSI W 3aKOHBI | METpUYECKUE KOIPPUITUCHTHI, CTEXHOMETpPHYIC- OIK-1.1-
XUMHAH CKHE MHJICKCEI, 3aKOH COXPAHEHHS MAcCEl, 3aKOH OHK-l.Z;
KpaTHBIX OTHOIIICHWH, 3aKOH TOCTOSHCTBA COCTa- OTK-1.3
Ba, 3aKOH MPOCTBIX OOBEMHBIX OTHOIICHH, 3aKOH
ABorajzipo, noctossHHasi ABOrajpo, 3aKOH >KBHBa-




Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIEeTeHINH

JICHTOB, XMMHUYECKUN SKBUBAJICHT, (PAKTOp SKBU-
BAJICHTHOCTH, MOJISIpHAsi Macca HKBUBAJICHTA

Tema 2. PacTBOpBI

MonsipHasi KOHLIEHTpalMs, MOJIIpHasi KOHIIEHTpa-
1Sl SKBUBAJIEHTA, MAaccoBast A0JIs1, TUTP, TEPMOAU-
HAMUYECKHe MPUYHHBI OOpa30BaHHs PAaCTBOPOB;
¢usnueckue M XMMHUYECKHE CHJIBI, OOYCIIOBIIHU-
Barolue 0O0pa3oBaHUE PACTBOPOB; OTIMYUE CUIIb-
HBIX JJIEKTPOJIUTOB OT CHAOBIX; TUIBI CHJIBHBIX
AJIEKTPOJIUTOB; TUApATAIUS HOHOB, MEpBUYHAS U
BTOpPUYHAS THAPATHbIE 00OJOYKH, KPUCTAJUIOTHI-
paTbl; aKTUBHOCTb, KOA((UIIMEHT aKTUBHOCTH;
THUIIBI C1a0BbIX JIEKTPOJIUTOB, KOHCTAHTHI U CTEIe-
HU TUCCOLIMALUU CIa0bIX 3JIEKTPOJIUTOB; BOJIA KaK
CJ1a0BIii 3JIEKTPOIUT, HOHHOE NMPOU3BEACHHUE BOJBL,
BOJIOPOJHBIA U TUIPOKCUIIBHBIA MOKA3aTeIN pac-
TBOPOB, CIIOCOOBI M3MEPEHHS BOJOPOJHOTO ITOKa-
3arensi; OydepHble pPacTBOPBI; TUAPOIU3 COJEH,
THUIIBI TUJPOJIN3a, KOHCTAHTHI U CTENIEHU TUIPOIIU-
3a CcoJIeii; 3HAaUeHHUE PACTBOPOB CHIIBHBIX U CIa0bIX
AJIEKTPOJIUTOB B XUMUU U OHMOJIOTUH

Pa3nen 2. Heoprannueckasn

XUMMUSA

1.

Tema 1. Ckopoctb u
SHEpPreTUKa XUMHYe-
CKUX peakiuii. XuMHu-
YECKOE PaBHOBECHE

Cpenssii M UCTUHHAs CKOPOCTh XMMHYECKOH pe-
aKkUuy; (akTopbl, BIMSIOIINE HA CKOPOCTb pPEak-
LMY; XUMHUYECKas peaklus Kak IOCIEeI0BaTENb-
HOCTb JJIEMEHTApHBIX CTaJHi; 3aKOH JIEUCTBYIO-
LIUX MacC JJIA DJIEMEHTAPHOHN CTaAuU XUMUYECKOMI
peaknyy, KOHCTaHTa CKOPOCTH PEaKIMH; 3aBUCH-
MOCTb CKOPOCTH XMMHUYECKON peakLUHu OT TeMIle-
patypsl, npaBuio Baut-I'odda, ypaBuenue Appe-
HUYyCa, DHEpPrus aKTUBAlUU, DHEPreTUYECKUU
0apbep, akTUBUPOBAHHBIN KOMILJIEKC, KaTaJlnu3, Ka-
TaJIN3aTOphl, (PEPMEHTHI; 3HAUEHUE YUYEHUS O CKO-
POCTH XMMHUYECKOM peakliuy B XMMHUH, OMOJIOTHH U
CEIbCKOM XO3SMCTBE, XMMHUYECKOE PABHOBECHE
KaK KOHEYHBIM pe3ylbTaT CaMOIPOU3BOJIBHOIO
NpOTEeKaHUs OOpaTUMOM peaklUuu, JTUHAMUYECKUN
XapakTep XWMHYECKOI'O0 PaBHOBECHUS, IPHU3HAKU
UCTUHHOIO DPAaBHOBECHUS, 3aKOH JEHCTBYIOLIUX
Macc JUIsi XUMUYECKOro paBHOBeECHs, mpuHuuI Jle
[[Tarenbe, posib XUMUUYECKUX PAaBHOBECHM B IIpU-
pozie; TEPMOJMHAMHYECKUE CHCTEMBI: OTKPBITHIE,
3aKpBITHIE, U30JIMPOBAHHBIEC, TOMOI'CHHBIE U I'eTe-
POTEHHBIE; BHYTPEHHSS 3HEPIrUs, SHTAIbIUSA, TEIl-
J0BOH 2P PeKT XUMUUeCKoi peakuuu, 3akoH [ ec-
Ca, JHTPONMUS KaK Mepa BEPOATHOCTU COCTOSHHUS
CHCTEMBI, U3MeHeHue sHepruu I'mb0ca kak Kpute-
pUH BO3MOYKHOCTH CaMOIIPOM3BOJIBHOTO IPOTEKa-
HUS PEaKIUH

OIIK-1.1;
OIIK-1.2;
OIIK-1.3
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Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIEeTeHINH

2. | Tema 2. OKHCIHTEIIb-
HO-
BOCCTaHOBUTEJIBHBIE
peaxiuu.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxiu,
CTENEHb OKHUCIIEHUS, OKUCIUTEIN U BOCCTAHOBU-
TE€JH, OKUCIIEHUE U BOCCTaHOBJICHUE; COCTABJICHHE
YpaBHEHUS  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii (MeTOoJ] MOHHBIX MOIYPEaKIHii); OKUCIHU-
TEJIbHO-BOCCTAHOBUTEIIbHBIE TMOTEHIUAIBL;, YpaB-
HeHue HepHcra; onpezneneHnue HarpaBieHUs HPO-
TEKaHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKIMii c MTOMOIIbIO OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX MOTEHIIMATIOB, POJIb OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEINILHBIX PEAKINil B IPUPOJE.

3. Tema 3. Kommiekc-
HbIE COEUHEHUS

KomruiekcHbie coeMHeHusl, CTPOCHHE KOOpIUHA-
IIUOHHOM cdepbl KOMIUICKCHBIX COCIMHCHHM:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHIbl, JOHOPHBIC
aTOMBbI JIMTaHJOB, JEHTATHOCTb, KOOPAMHAIIMOH-
HOE YHCIIO, TEOMETPHSI KOOPIUHAIIMOHHOU chepsr;
BHEIIHEeC(PEpHBIE MOHBI; KOMILIEKCHI C XEJIaT000-
Pa3yIOIIMMA U MaKpOUMKIMYECKUMHU JIUTaH/IaMH,
JIUCCOLMAIMs KOMIUIEKCHBIX COEJMHEHHH B pac-
TBOpaxX, KOHCTaHThl YCTOMYMBOCTH W KOHCTAHTHI
HECTOMKOCTH; (DaKTOPbI, BIMSIONINE HA YCTOWYU-
BOCTh KOMIUIEKCHBIX COEAMHEHUN B pacTBOpax:
TEMIIEpaTypa, XEJAaTHbIH M MAaKpPOLMKIMYECKUI
3¢ deKTHl, 3apsn HEHTPAIBHOTO HMOHAa-
KOMILJIEKCOOOpa30BaTeIsi, TEOPUS KOOPIUHAIIMOH-
HOM XMMHYECKON CBS3H, 3HAUCHHE KOMIUICKCHBIX

CO€IUHEHMH B OMOXMMUU KIIETKH

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Tabmauia 6

HpnMeHe}me AKTUBHbBIX U HHTCPAKTUBHBIX 06pa30BaTeﬂbelX TEXHOJIOTHH

HaumenoBanmne HCMOJb3yEMbIX aKTUBHBIX U

Ne

u/n Tema u popma 3ansaTus HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIO-
Al

1. Bonopoansiil nokazaresnb I13 | PaboTta B ManbIX rpymnmax

2. XuMHueckass KUHETHKa. XUMHAUe-

CKOC paBHOBECCHUEC

[13 | PaGora B MaJsbIX rpynmnax

3. OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

peakiuu

[13 | PaGota B MamnbIX rpymmax

6. TeKymnﬁ KOHTPOJIb YCIEBACMOCTHU M IIPOMEKYTOYHAA aTTECTAUA 110 HTOr'aM

0CBOCHMUSA NTUCIHHUIIJINHBI

6.1. KouTposabHbIe padoThl, HHAMBUAYAJbHbIE 32JaHHS, ONIPOC

[IpuMepsl KOHTPOJIBHBIX PAOOT:
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OEJNEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbBHOE YUPEXJIEHUE
BBICIIEI'O OBPA3OBAHUS
POCCHUHNCKHI T'OCYJIAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'GOY BO PI'AY - MCXA umenn K.A. Tumupszena)

Kadenpa xumun
KonTpoasnas padora no teme «CriocoObl BEIpaKEHUSI COCTaBa PACTBOPOB»
BapuanTt 1
1. Kak Ha3bpIBaeTcs OTHOILIEHUE KosmyecTBa B (Moib), coneprkarierocs B pacTBope, K 00b-
€My 3TOro pactBopa’?
2. Kakas yacTuna siBisieTcsi 5KBUBAJIEHTOM CEPHOM KUCIIOTHI B PEAKLIUU:
H,SO,4+ 2NaOH = Na,SO, + 2H,0?
3. CKkonbKO TpaMMOB XJIOpUJIa HaTpus TpedyeTcs A npurotosiieHus 1 i1 20%-ro pactBopa
IJIOTHOCTRIO 1,15 r/Ma?
4. Beruucnure tutp 50%-r0 pacTBOpa a30THOM KUCIOTHI IJIOTHOCTHIO 1,31 r/mi1.
5. K 100 mn pacTBOpa a30THOM KUCIIOTHI C MOJIAPHOM KOHLIEHTparuei 1 Mob/m npudaBuiu
300 mu Bozbl. BerarcnuTe MOJIIPHYIO KOHIIEHTPALHMIO ITOJIYYEHHOTO pa30aBIeHHOTO pac-

TBOpA.

OEJEPAJIBHOE 'OCYIAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIbBHOE YUPEXJIEHVE
BBICIIEI'O OBPA3OBAHUA
POCCHUHNCKHI I'OCYIAPCTBEHHbBIN AT PAPHBI YHUBEPCUTET —
MCXA umenn KA. TAMHPSI3EBA
(®I'BOY BO PTAY - MCXA umenu K.A. Tumupszena)

Kadenpa xumun
KonTpomibsHas padota no teme
«XUMHYECKasT KHHETUKA. XUMUYECKOE PABHOBECHE)
Bapmuanr 1
1. Bo ckoJIbKO pa3 yBEIMYUTCS CKOPOCTh PEaKIUU

2N;05y = 4ANO; () + Oy
IPY YBEIWYEHHUM JABJICHUS B TPU pasa, €CIU AKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO 3aBH-
CUMOCTh CKOPOCTH PEAKIMU OT KOHIIEHTPALlMWM pPEareHTa OMUCHIBACTCS ypaBHEHUEM V =
kC(N,Os)?
2. Ha ckonpKO rpagycoB HYKHO MOBBICHUTH TEMIIEpPaTypy, YTOOBI CKOPOCTh pEaKIUd BO3-
pocia B 64 pa3a, eciu TemnepaTypHbIi KO3()PUITUEHT CKOPOCTH PEAKIIUU PaBeH 47
3. B repMeTnyHO 3aKphIThIN cocyl BMECTUMOCTHIO | 11 momectunu 0,1 Moibp neHTaxiaopuaa
docdopa. [Ipu HarpeBanuu 10 HEKOTOPOH Temrepatypsl S0% HCXOMHOTO KOJIUYECTBA TIEH-
Taxyiopuaa ¢pocdopa pazioKUIOCh U YCTAHOBUIOCH PAaBHOBECHE:

PC|5 ) < PC|3 ™) + C|2 )
BerunciinTe paBHOBECHBIE KOHIIEHTPAIMHU IIEHTaXJI0puaa Gpocdopa.
4. B kakom HaIpaBJICHUHU CMCCTUTCA paBHOBCCHUEC PCAKIIUU

2CH4(F) + 302(r)+ 2NH3(F) = 2HCN(F) + 6H20(F); AH =-939 KI[)K
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a) IpU NOHWKEHUU TeMIepaTypsl; 0) IPU NOBBILIEHUN AABJICHUS.
5. Beraucnute TeminoBoi 3pexT peakun 06pa3zoBaHUs CEPHON KUCIOTHI:

H20 () + SO3 () = H2SO4 (9
SIBnsieTcst My JaHHAs PeaKIUs YIK30TEPMHUUECKOMN HIIH SHIOTEPMUYECKOMN ?

[Ipumeps! nuauBuayaitsHbiX 3aganuii (CPC):

3ananue 1o reMe «CrnocoObl BEIPaXKEHHsI COCTaBa PACTBOPOBY
BapuanTt 1

1. B mpwioxeHuH 2 NpUBEIEHBI COCTABBI PACTBOPOB, UCIOJB3YEMBIX ISl THAPOIOHHOIO
BBIPAIMBAHUS PACTEHUH B YCIOBMSX 3allUIIEHHOr0 IpyHTa. [10dB3ysCh 3TUMU JaHHBIMH,
BBIYHCIUTE MOJIIPHYIO KOHIIEHTPALMIO KaXIO0W M3 COJIEW a30THOM KHUCIIOTHI, BXOJALIMX B
cocTaB nuTareabHoro pactsopa Kaomna. IlnotHocTs pacTBopa npuHATH paBHOM 1 r/mi1.

2. B 240 mu Boxb! pactBopmin 10 T xymopuaa xanus. Beraucinre MaccoByrO AOJO ITOU CO-
JIM B IPUTOTOBJIEHHOM PacTBOpE.

3. KakoBa MosisipHasi KOHIIEHTpanus 2 H. pacTBopa PocHOpHON KUCIOTHI, €CIU MPOTYKTOM
peakiuu HelTpanu3auu seiseTcs ruapodocdat Hatpus?

4. Ckonbko rpaMMOB 25%-T0 pacTBOpa THAPOKCHIA Kalus HyKHO npuinTh K 400 mi1 BOJIbI,
yTOOBI TPUTOTOBUTH 15%-1 pacTBOP?

5. CKOJIBKO MMJUIMJIUTPOB 2 H. PacTBOpa CEPHOM KHUCIOTHI HYKHO B3STh JJISl IPUTOTOBIIE-
Hus 3 1 0,06 H. pacTBOpa?

3ananue no TeMe « BoopoaHbIi oKa3aTenby
BapuanTt 1

1. Berunciinre pH TomatHoro coka, B 100 1 kotoporo coaepxurcs 4 Mr KaTHOHOB BOJIOPO-
Ja.

2. OnTumainbHble 3HaueHus] pH MouBkl AJ1 BhIpallMBaHUsl TOpoxa KOJIeOIoTcsa B Mpeenax
ot 6,0 10 8,0. Bo ckonbKko pa3 KOHIIEHTpaIUsi KaTUOHOB BOAOPOAA, COOTBETCTBYIOIIASI MU-
HUMaJbHOMY 3HaueHUI0 pH, mpeBblIaeT KOHUEHTPALHUIO KaTHOHOB BOAOPOJa, COOTBETCT-
BYIOLIYIO MAKCUMaJIbHOMY 3HaueHuto pH?

3. Beruncnure pH pacTBopa XJ10poBOJAOPOAHON KUCTOTHL, B 1 11 KOTOpOro coaepkurcs 36,5
r HCI: a) 6e3 yuéra oTaM4Ms aKTUBHOCTU OT KOHLEHTpauuu; 0) ¢ y4éTOM OTJIMYUS aKTHUB-
HOCTH OT KOHIIEHTpaluuu (3HaueHne K03 PuimenTa akTMBHOCTH CM. Ha CTp. 76 yueOHHKA).
Mo>xHO 111 B JaHHOM cJy4yae npeHeOpeyub OTIMYMEeM aKTUBHOCTH OT KOHIICHTpaIuu?

4. BpruucnuTe cTeneHb AUccoluanuu MypaBbuHoM kucnotsl B 0,2 M pactBope u pH 3toro
pacTBopa.

5. Beruucnure pOH pactBopa, B 2 1 KOTOpOTO conepxurcsa 1 Monb ammuaka u 53,5 r xjo-
puaa aMMOHHUS.

HDI/IMGDHBIG BOIIPOCHI KOJJIOKBHYMA ((TCODGTI/ILIGCKI/IG OCHOBBI XUMHH»

1. Pacuer conep:kaHusi KOMIIOHEHTOB PACTBOPA 33/IaHHOTO COCTaBA.
2. CriocoObI BBIpaXEHUSI COCTaBa PaCTBOPA U MIEPEXO0JT OT OHOTO criocoba K Jpyromy.
3. Onpenenenne pH 3amanHOrO pactBopa, koHuentpamuu [H'] mmm [OH] B pacTBOpax
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CWJIBHBIX U cJIa0bIX 3JIEKTPOIUTOB.

4. Hanucanue ypaBHEHUs THIPOJIM3a B COKPALEHHOW MOHHOHN (hopMme, pacyeT KOHCTaHTbI
TMJIPOJIN3a, CTENEHHU ruapoian3a u pH ruaponnsyoomuxcs conei.

5. HaxoxzaeHue CKOpOCTM peakUMM IPU U3MEHEHUM KOHLICHTPALlMM HCXOJHBIX BELIECTB,
TEMIIEPATYPbl, JABJICHHUS.

6. BelunciieHre KOHCTaHTBI PABHOBECHSI, HCXOAHBIX WIIA PABHOBECHBIX KOHLIEHTPALUl KOM-
IIOHEHTOB PEAKIIMOHHON CMECH.

7. YCTaHOBIEHUE HAIIPABJICHUS CMEILEHUS PAaBHOBECHS ITPU U3MEHEHUH YCIIOBUN IPOTEKA-
HUS PEAKIUH.

6.2. Onucanue mokasarejieii u KPUTEPUEB KOHTPOJIA YyCII€EBACMOCTU, OIIMCAHHE
IIKAaJ OI¢CHUBAaHHUA

Jljis onieHKH 3HaHWM, YMEHUH, HABBIKOB U ()OPMUPOBAHUS KOMIETEHIIUU TIO0 TUCITUTI-
JIMHE MOXET MPUMEHSITHCS 0aUTbHO-PEUTHUHTOBAsI CUCTEMAa KOHTPOJIS M OILICHKH yCIIEeBAEMO-
CTH CTYJICHTOB.

B ocnoBy 6amibHO-peitTiHroBoit cructemsl (BPC) monoskeHbl TPUHIIMIIBI, B COOTBETCT-
BUU C KOTOPBHIMU (hOPMHUPOBAHUE PEUTHHTA CTYACHTA OCYIIECTBIISIETCS B X0JI€ TEKYILEro U
IPOMEXYTOYHOTO KOHTPOJs 3HaHUH. CTylneHT, HaOpaBUIMIl B T€YEHUE cCeMecTpa MpHU OC-
BOCHUH JAUCLUUILIMHBI HEOOXOAMMOE JUIsl aTTECTALIMK KOJMYECTBO OaJIOB, OJyYaeT 3aueT ¢
OIICHKOH 110 OAJIITbHO-PEUTHHTOBOI CHCTEME.

Tabnuia 7
HIxana 3adeT ¢ OEHKOH
OIlCHUBAHUS
49-65 OTIIUYHO
42-48 XOPOIIIO
32-41 YIOBJIETBOPUTEIHHO
0-31 HEYJIOBJIETBOPUTEIILHO

baibHO-pENTHHIOBAsA CTPYKTYPA OICHKH:

3amuTa 1abopatopHbix padbot — 40 6amwoB (4 padot x 10 6amioB)

BrimonHenre WHIMBUIYAIbHBIX IOMAITHUX 3alaHui — 25 6auioB (5 3a1aHuii X 5 6ajuioB)
MakcumainbHas cymMMa 0amioB: Spay = 40 + 25 =65

Texyme 3a10JKEHHOCTH 10 MHIWBUIAYAJIbHBIM JOMAIIHUM 3aJaHUSM, KOHTPOJIb-
HBIM paboTaMm | 3ammTe Jab0paTOPHBIX PadOT MOHKHBI OBITH JTMKBUAMPOBAHBI B TCUCHUE
HeJleNId T0Ce CpPOoKa, 00O03HAYEHHOTO0 B TEMaTHYECKOM IUIaHe JIabOpaTOpHBIX pabdoT, BO
BpeMs ompeenseMoe npernoaaBaresneM. Kaxaas criemyromnas Heeis Orno3JaHus HaKa3blBa-
ercs BbluMTaHHeM | Oana M3 OIEHKHU 3a JomairHee 3agaHue. OTpaboTku J1abOpaTOPHBIX
paboT OCYIIECTBISIFOTCS TOJIBKO B MPUCYTCTBUH ¥ TI0]] PYKOBOJICTBOM JIA0OPaHTAa, KOTOPBIA
Ha3Ha4aeT BpeMs OTPabOTKU.

Bubl Tekyiero KOHTPOIs: MHAWBUYalbHbBIE 33aHNs, KOHTPOJIbHBIE PaOOTHI, OTI-
poc o Temam 1-3, 3ammra 1a60paTOpPHBIX padoT.

Buapl npoMexxyTOYHOTO KOHTPOJIS IO AMCHUIUIMHE: YK3aMEH.
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7. YueOHO-MeTOoAMYeCcKOe M HHPOPMAIITMOHHOE o0ecneyeHne TN CIUNINHbI

7.1 OcHoBHAaA IUTEPATypa

1. Knsases, /[.A. Heopranmdeckas xumusi. B 2 uw.Yacts 1. TeopeTnueckue OCHOBHI : YICOHHK
Uit akajgemudeckoro 6akanaspuara / J[.A. Kuaszes, C.H. Cmappirun. — 5-e uzg. — M: Uz na-
tenscTBO FOpaiit, 2017. — 253 ¢. — Cepus: bakanaBp. AkageMuyecKuii Kypc.

2. Kuszes, J[.A. Heoprannueckas xumus. B 2 uw.Hactp 2. XuMUs 2JI€MEHTOB : YYCOHHUK JIJIs
akanemuueckoro Oakanapuarta / JI.A. Kuasze, C.H. Cmapeirus. — 5-e u3a. — M: U3patens-
ctBO FOpaiit, 2017. — 359 c. — Cepusi: bakanaBp. AkageMUYECKUil KypcC.

3. Cmapvieun, C.H. Heopranmueckas xumus. [Ipaktukym: ydeOHO-IpaKTHIECKOe ocodue /
C.H. Cmapswirun, H.JI. barnasen, N.B. [aiinakoBa; noa pea. C.H. Cmapeiruna. — M.: U3na-
tenscTBO HOpaiit, 2017. — 414 c. — Cepus: bakanasp. ba3zoBrbiit kypc.

7.2 JlonoTHUTEILHAS JTUTEPATyPa

1. I'punsyo, H. Xumus snementos: B 2 1. / H. ['punBya, A. Opumo. - M.: bunowm. Jlabopa-
Topus 3HaHuii, 2011.

2. Pabunosuu B.A., Xasun 3.4. Kpatkuii xumudeckuii cripaBogHuK. M.: Xumus, 1994,

3. Benonyxos C. JI. u op. llpaktukym no xumuu (MHPOPMAIIMOHHO-CIIPABOYHBIE MaTEPHAIIBI
K Jla-00paTopHO-TipakTUYecKuM 3ausaTusiM). M., U3n-Bo PTAY-MCXA umenn K. A. Tumu-
psa3eBa, 2013 r., 354 c.

7.3 MeTOZlH‘IECKI/Ie YKa3aHusl, pEKOMCHIAUHN U IPYIrue MaTepuajbl K 3aHATHAM

1. Cmuapvieun C.H., bacnasey H.JI., Knazee /[.A. Heopranuueckas xumusi. JlabopaTopHbIit
npaktukyM. M.: PTAY-MCXA, 2018. DnekrporHoe ydeOHOe mocoOue (OTKPBITHIN J0C-

Tyn).

8. Ilepeuenn pecypcoB nuHGpOPMAMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTu «AHTEpHETY,
HEe00XO0UMBIX JIJI1 OCBOCHUS AU CHUTLINHbBI

1. www. webelements.com (OTKpBITBI JOCTYI)
2. WWW. XUmuK.ru (OTKpBITBIH JOCTYTI)

9. Onucanmne MaTepuaibLHO-TEeXHUYECKOI 0a3bl, HEOOXOAUMON /1JI51 OCYLIECTBJIEHH S
00pa3oBaTeJILHOTO MpoIecca Mo TUCHUIJINHE

Tabnuua 8
Caenennst 00 00ecrie4eHHOCTH CIENMATU3HPOBAHHBIMY ayAUTOPUAMH, KaOUHe-
TaMHU, JIa0OPaTOPUAMH

HaumenoBanue ClIeIuaAJIbHBIX ITOMEIIE-

HUH ¥ IOMEIEeHNH I CaMOCTosATeIb- | OCHALIEHHOCTH CHEeNMATbHBIX OMELIEeHUH U 1o-
HOH pa0oThI (Ne yueOHOro Kopmyca, Ne MellleHHH JI CAMOCTOSITeIbHOM PadoThl
ayINTOPHH)
1 2
JlexmonHas ayauTopus (y4eOHBbIi KopIryc 1.MynpTUMUIMIHAS YCTAHOBKA B KOMIUIEKCE C KOM-
Ne 6, Bonbast XUMIIKa) netotepom 1 mt. (MuB.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)
3. Jlocka memoBast — 3 IIT.
4.Cto)1 NUCbMEHHBIN — 1 T

JlektinonHas ayautopus (yueOHbIH KOPITyc 1.Crenn «llepuonudeckas tabdmn. [.M1. MenneneeBa»
Ne 6, ayn. Ne 333) 1. (MuB.Ne101237/1)
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2.MynbTUMHINITHASA YCTAHOBKA B KOMILIEKCE C
komnbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
NuB.Ne 591711/1)

3. Tpubyna 1 mt (MuB.Ne591742/1)

4. CTOosbl TUCbMEHHBIE — 2 IIT.

5. Hocka menoBast — 1 miT.

6.11apThl — 18 miT.

7.Ctyn Tabypet — 36 .

YueOHnas aboparopus (yueOHbIi kopiryc Ne 6,
ayn. Ne 232)

1.Bermspxaoi mikad 2 mt. (MaB.Ne558387/1,
WHuB.Ne558387/2)

2.10kad ansa peaktuBoB 2 T (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad mms mocyaer 1 mr. (MuB.Ne558385/2)
4.Crenpn «Ilepun cuct. .. Menneneena 1
mT.(MaB.Ne560006)

5.Moxka na6oparopsas 7 mt (MaB.Ne558384/19,
NuB.Ne558384/20, NuB.Ne558384/6,
MuB.Ne558384/7, NuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cron naboparopHsblii — 16 .

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 mit.

9. PH-metp — 1 . (MuB.Ne 557189)

10. Moiika naboparopnas 6 mr. (MuB. Ne 558384/1,
HuB. Ne 558384/2, uB. Ne 558384/3, uB. Ne
558384/4 MuB. Ne 558384/5, NuB. Ne 558384/6)

10. Becsr ananutudeckue — 1 mr. (Mus.Ne 558408/2)
11. Becol anextponnsie — 1 mt.(MuB.Ne 558409/4)
12. Onexrponeus — 1 mt. (MuB.Ne 558410/1)
13.9nexrpomkad cymmnbHbii — 1T, (MHB.Ne
558411/2)

14.ITuceMeHHBINA CTOT — 1 TIT.

YuyeOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 235)

1.BertsoxHo# mikad 2 mr. (MuB.Ne558387,
NuB.Ne558387/3)

2.1lIxa¢ ansa peaktuos 2 mt (MHB.Ne558386,
NuB.Ne558386/1)

3.lIxad ans nocynsr 2 mt. (MaB.Ne558385/1,
NuB.Ne558385)

4.Crenpn «Ilepun cuct. .. Menneneena 1
wT.(MuB.Ne560005)

5.Moka naboparopnas 7 mt (MuB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
HuB.Ne558384/7, us.Ne558384/9, MuB.Ne558384/8,
NuB.Ne558384/5)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 mT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika na6oparopHas 7mt. (MuB. Ne 558384/7,
WuB. Ne 558384/8, uB. Ne 558384/9, NuB. Ne
558384/10 UuB. Ne 558384/11, 1us. Ne 558384/12,
NuB. Ne 558384/13)

10. Becor anamutudeckue — 1 . (Mus.Ne 558408/3)

16




11. Becol anexrponnsie — 1 mt.(MuaB.Ne 558409/5)
12. Onextponeus — 1 mr. (MuB.Ne 558410)
13.Onexrpomkad cymmnbHbA — 1. (MaB.Ne
558411)

14 IlucemenHslii cron — | mr.

Vyebnas naboparopus (yueOnsiii kopmyc Ne 6, | 1.Boitspkuo# mikad 2 mr. (MuB.NeS558387/4,

ayn. Ne 236) NnB.Ne558387/5)

2.1kad nsa peaktuBoB 2 mt (MaB.Ne558386/4,
NuB.Ne558386/5)

3.kad ams mocyast 2 wt. (MuB.Ne558385/3,
NuB.No558385/4)

4.Crenpn «Ilepun cuct. .. Menneneena 1
mT.(MaB.Ne560005/1)

5.Moka naboparopsas 6 mt (MaB.Ne558384/15,
NuB.No558384/16, TuB.No558384/17,
NuB.No558384/18, uB.Ne558384/19,
NuB.Ne558384/8, NuB.Ne558384)

6. Cron naboparopHblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 wr. (MuB.Ne 558419/5)

10. Moiika nmaboparopnas 6mr. (MaB. Ne 558384/15,
HuB. Ne 558384/16, uB. Ne 558384/17, IuB. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becsl ananutnyeckue — 1 m. (MuB.Ne 558408/9)
11. Becol anexkrponnsie — 1 mr.(MuB.Ne 558409/12)
12. Onextponeus — 1 . (.(MuB.Ne 558410/2,
NuB.Ne 556072)

13.9nexrpomkad cymmibHblid — 1T, (MHB.Ne
558411/3)

14.IlucemenHslid cron — | mrT.

Vyebnas naboparopus (yueOnsiii kopmyc Ne 6, | 1.I{eatpudyra lmt. (MuB.Ne 558412)

ayn. Ne 332) 2 Muxkpockon 1 mr. (MuB.Ne160308)

3.Ileur mydunpHas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabn. J[.1. Menneneesa»
I, (MuB.Ne101237)

5. Becni anektpon. SC2020 1 mt. (MuB.Ne 35077/3)
6. kad mns mocyasr 1 mt (MuB. Ne 558385)

7. lka¢ nns peaktusos 1 mr. (MHB. Ne558386)

8. llIkad BeITskHOM 2 mT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memoBast — 1 mmiT.

10. JlaGopaTopHble cTObI — 15 1mT.

11.Ctyn Tabypet — 30 miT.

12. TluceMenHsIii cTon — 1 mT.

YwuransHbi 3a1 (LleaTpanbHas HayyHas O10- Jlst camocTosATeTbHOM PaOOTHI CTYICHTOB
muoteka uM. H.W. JKenesznosa),
KomHaTsl camMommoiroToBKH (0OIIEKUTHS)

10. MeToguueckne peKOMEHIAIMU CTYAEHTAM 110 OCBOCHHMIO TUCHUILIHHbBI

JI71s1 OCBOGHHUSI TUCHUILIUHBI « XUMUSD» CTYJIEHTaM HEOO0XOJIMMO UMETh PEKOMEHTye-
Mble Y4eOHUKH U yueOHble mocobusi. [Ipu ocBoeHHH KaXk10i U3 TeM IUCHMILUIUHBI CTYICHT
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JIOJDKEH BHUMATEIBHO M3YYHTh M 3aKOHCIEKTUPOBATH MaTepuaj Mo 3TOH TeMe, MOJAr0TO-
BUTHCS K BBIMOJTHEHUIO JIAOOPATOPHOW PabOThI, BHIMOIHUTH ATy JIAOOpPaTOpHYIO paboTy B
nabopaTopuu W 3amUTUTh e€. Kaxkaplii U3 BUIOB y4eOHON NEATEIBHOCTU OICHUBACTCS B
0ayuTax U yYMTHIBACTCS B PEUTHHTE CTyJeHTa. J[JI1 cCaMOKOHTPOIISI CTYJIEHTOB TIpeTHA3HAY e-
HBI TECTHl U KOHTPOJIBHBIE BOMIPOCH. KOHTPOIb OCBOCHHS TEMBI CTYJIEHTOM OCYIIECTBIISCT-
sl B BUJIC KOHTPOJILHOM PabOTHI M KOJUTOKBUYMA.

JIJIsT KOHCTIEKTHUPOBAHUSI MAaTEPUAIOB 3aHATHI PEKOMEHIYETCS 3aBECTH OTACIbHYIO
TeTpaab U3 96 muctoB. KOHCIIEKT KaK0T0 3aHATHUS CIIEIyeT HAaYMHATh C Ha3BaHUS TEMbI U
yKa3aHUs JaThl €To MpoBeeHMs. Bce 3aroloBky pas3iesioB MaTepuaa clieyeT YeTKO BhiJle-
JSTh, HAIPUMEp, MOAUYECpPKUBaHUEM. Bo Bpems 3aHATHS ClIeAyeT BHUMATEIHHO CICIUTH 32
XOZOM MBICIM TIpErojaBaTeis W 3alHiChbiBaTh BaXHCWUINUE OINPEACICHUS, pa3bsICHEHHUS,
dbopMyIIbl, Ha3BaHUS BEIICCTB, YPABHCHHSI XUMUYCCKUX peakiuid. Takke HY)KHO CTapaThCs
BOCIIPOU3BOJIUTH B KOHCIIEKTE PUCYHKU U TaOJHIIBI, KOTOPBIC TEMOHCTPUPYET IMPEIoiaBa-
Tesb. MaTepuall, KOTOPBIA KaKETCs CTYACHTY HEIOCTATOYHO TOHSATHBIM, CIIeIyeT mpopabo-
TaTh MO YYEOHWKY U BOCIIOJIB30BaThCS MOMOIIBIO TIpernoaaBaTesi. PaboTath ¢ KOHCIIEKTOM
HYXKHO ©KEHEJICIIbHO, BHOCS B HETO CBOM JIONIOJTHCHHMS, 3aMCUaHMs M BOTIPOCHI (JIJIs1 3TOTO B
TETPaJH CICIYET OCTABISATH IIUPOKUE TIOJIS).

JIJiss ToroTOBKH U (PUKCHPOBaHMS T1a0OPATOPHBIX PabOT CIEAyeT 3aBECTH OTACIb-
HYI0 TeTpaab u3 48 mucToB (JTabopaTopHbIi xypHain). [Ipu moaroroBke k igabopaTopHOU
pabote ciemyeT cocTaBUTh Kpatkuid (1-1,5 cTpaHHIIBI) KOHCIIEKT TEOPETHIECKOTO MaTepHra-
Ja, Ha KOTOPOM OCHOBaHa JaHHas JlabopartopHas pabota. [l mMOATOTOBKH KOHCIIEKTa HC-
MOJIB3YIOT TJIaBbl y4COHMKA, PEKOMEHIOBAaHHBIC TIPEIIOIaBaTeIeM H KOHCIICKT, 3alTMCaHHbINA
Ha 3aHATHH. Taxke MpHu JOMAIIHEH CaMOCTOSTELHON MOATOTOBKE K JabopaTopHO paboTe
HY)KHO HA4YEepPTUTh TAOJIMIIBI, TPUBEACHHBIE B MPAKTUKyME, W MPOU3BECTH HEOOXOIAMMBIC
JUTSE IpOBEZIeHUST paboThl pacy€Thl. JloMalHss MOATOTOBKA SBIISIETCS HEOOXOAMMON YaCThIO
nabopaTopHoil paboThl. be3 He€ HEeBO3MOXXEH OCMBICIICHHBIN MOJIXO0/ K BBITOTHEHUIO JKC-
NEPUMEHTOB 1 u3MepeHuil. Kpome Toro, orpaHu4eHHOE BpeMsi, OTBOJIMMOE Ha BBITIOJIHEHUE
nabopatopHoil paboThl, TpeOyeT XOpPOIIO CKOOPIUHUPOBAHHBIX JEUCTBUMA CTYICHTA, K KO-
TOPBIM TaKKe HEOOXOIUMO TIPEIBAPUTEIIBHO MOATOTOBUTRCS. [locie 3aBepIeHust SKCepu-
MEHTAJIBHOW YacTH pabOThl HEOOXOIMMO MPOM3BECTH OOPAOOTKY IMOJIYYCHHBIX pe3yibTa-
TOB, CJIeJIaTh BBIBOJIBI U 3AIIUTUTHL pa0OTy y MPEIo1aBaTels.

B xone 3aHATHS HY)XHO aKTUBHO pa0bOTaTh, OTBEYAs HA BOIMPOCHI MPEIOaBaTEINs,
y4acTBYsl B TUCKYCCUU W 3aJ[aBasi COOCTBEHHBIE BOIIPOCHI ISl YSICHEHHS CJIOKHOTO ISl TO-
HUMaHUs MaTepuaa.

Ha nepBoM 3aHSTHH BCE CTYJCHTHI 3HAKOMSTCS C TIPABHJIAMU TEXHUKH O€30TIACHOCTH
1 00s13aHBI CTPOTO BHITIONHSATE UX MPHU MPOBEJACHUH BCEX Ja00OPATOPHBIX padoT.

[Tporyck 3aHsTHI 0€3 YBaXXUTCIBHOW NMPHYMHBI HE JOMyCKaeTcs. 3aq0JKECHHOCTH
(mpomytieHHBIC JTa0OpaTOPHBIE paOOTHI, HEBBITIOJHEHHbBIC UHIUBUyalbHbIC JOMAIIHUE 3a-
JTaHUs1, KOHTPOJIbHBIE pa0OThI, KOJJIOKBUYMBI) JOKHBI OBITh JIMKBUIUPOBAHBI.

CaMocTosTenpHas paboTa CTYJCHTOB Hajl KypCOM aHAJMTUYCCKOW XUMHUU 3aKIIH0Ua-
€TCsl B CUCTEMaTHYeCKO paboTe ¢ y4eOHUKOM U JICKIMSIMU, MMOATOTOBKE K JIA0OPaTOPHBIM
paboTam, KOHTPOJIBHBIM padoTaM U KoJutokBuyMaM. Oco00e MECTO B CaMOCTOSITEIILHON pa-
00Te 3aHMMAaeT BBHITIOJHEHUE WHIMBHUIYAbHBIX JOMAITHUX 3aJaHUHN, KOTOPHIE MO3BOJISIIOT
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OCYILECTBIISITh CAMOKOHTPOJIb YCBOEHHUSI Y4eOHOr0 MaTepHalla, IpUBUBAIOT HABBIKM IIOMCKA
HEOOXOAMMOIN XUMHUYECKOH MH(pOpMAIMN 1 HEOOXOAUMBIX B Oyayliel MpakTUIecKon aes-
TEJIbHOCTU OaKaJaBpOB XMMHUECKUX PACUETOB.

[Ipu pemennu 3am1ay HeoOX0IMMO pa300paTh BCE TUIIOBBIE 3a]a4M, IPUBEIEHHBIE KO
BCEM TE€MaM, YTO IIOMOKET B BBIIOJHEHUM WHIAUBUIYAJIbHOTO JOMAIIHETO 3aJaHUs U KOH-
TPOJIBHOM paboThI, KOTOpPask 3aBEpIAET KXY TEMY Kypca.

Buael u ¢popMbI 0TPaOOTKH NPONYIIEHHBIX 3aHATHH

[IponymieHHBIE TEKIIUU CTYIEHT OTpabaThIBAET CaMOCTOATEIBHO, H3ydasl YUeOHHUK U
JIOTIOJIHUTENIBHYIO JIUTEPATypy MO COOTBETCTBYIOLUM TEMAM.

CryneHT, NponyCTUBIIUI J1a0OpaTOpHbIE 3aHATHUS, 00513aH MOJATOTOBUTH KOHCHEKT
IPONYILEHHOH J1abopaTOpHOI pabOTHI M B NPUCYTCTBUU J1abopaHTa Kadenpsl 0TpaboTaTh e
B CBOOOJIHOE OT 3aHATUM Bpems. CTylleHT 06e3 KOHCIEKTa J1abopaTOpHOM pabOThI HE JOMYC-
KaeTcst 10 orpaboTku. Ilocne BbimonHeHUs 1abopaTOpHON PabOTHI JIAOOPAHT B KOHCIIEKTE
CTaBUT JaTy OTPaOOTKH U MOJIHUCH.

Texymre 3a10KEHHOCTH 10 MHIWBUAYATbHBIM JOMAIIHUM 3aJaHHUSIM, KOHTPOIIb-
HOU paboTe U 3amuTe J1abopaTOPHBIX pabOT AOKHBI OBITh JTUKBUAMPOBaHbI B Tekymue 3a-
JOJDKEHHOCTH 110 MHAMBHIYaJIbHBIM JIOMAIIHUM 33JJaHUSIM, KOHTPOJIBHON paboTe U 3aiiure
1ab0paTopHbIX PadOT AOKHBI OBITH TUKBUAMPOBAHBI B TEUEHHUE HENIEIHU IIOCIE CpoKa, 000-
3HaYEHHOTO B TEMATHYECKOM IUIaHe JTaOOPAaTOPHBIX padoT, BO BpeMs, OMpeAesieMoe Ipe-
10JIaBaTelIeM.

11. MeToanyeckue peKoOMeHIAUN MPeNnoAaBaTe/siM M0 OPraHU3aAUuM 00ydeHUust
Mo AUCHUIJIMHE

OO0pa3oBaTenbHBIN MPOIECC N0 AUCHHUIIINHE OpraHu30BaH B opMme yueOHBIX 3aHs-
TN (KOHTaKTHasi paboTa (ayaIuTOPHOU M BHEAYJIUTOPHON) OOYYAIOIIUXCS C MperojaBare-
JIEeM M CaMOCTOsITeNIbHast paboTa oOydaromuxcs). YueOHble 3aHsTUS (B TOM YHCIIE 110 peaju-
3allMU MPAKTHUYECKOW MOJATOTOBKH) MPEACTABICHBI CIEIYIOIIMMU BUJAMH, BKJIOYas y4yeo-
HBIC 3aHATHSI, HAMPABJICHHBIC HA MPAKTHYECKYIO TIOATOTOBKY OO0YYaIOMIMXCS W TPOBEICHUE
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH:

JIEKIUH (3aHATHS JICKIUOHHOTO THUIIA);

CEeMMHApBI, MPAKTUYECKHE 3aHATHUS, JJAOOpaTOpHbIE pabOTHI (3aHATHS CEMUHAPCKOTO
THUIIA);

KypCOBOE IPOEKTUPOBaHUE (BBIOJIHEHUE KYPCOBBIX padoT);

IpyNIIOBbIE KOHCY/IbTALINY;

WH/IMBH/TyaJbHbIE KOHCYIBTAIIMM W WHBIC Y4eOHBIC 3aHATH, MPEIyCMaTPUBAIOIINE
MHANBUAYAJIbHYIO paboTy IpenoaaBaTelis ¢ 00yJaronumcs;

camocToATeNbHas paboTa 00yJaromuXxcs;

3aHATHUS UHBIX BUJIOB.

Ha y4eOHBIX 3aHATHSX OOydarommecs BBIMOJHSIOT 3aIUTAHMPOBAHHBIC HACTOSINIEH
IpOTPaMMOi OTZIETbHBIE BUABI YUEOHBIX pabOT, B TOM YHUCIIC OTMIEIBHBIX 3JIEMEHTOB PadoT,
CBSI3aHHBIX C OyaymIeil mpodeccnoHaTbHON A TENbHOCTHIO.

Creruduka TUCIUIUTUHBI « XUMUSD 3aKII0YAeTCS B HEPa3pPBHIBHOM CBS3H TEOPHH C
npakTukoi. TeopeTudeckne 3HaHUS, KOTOPHIE CTYJACHTHI MOTYYalOT Ha JICKIUAX U MPH ca-
MOCTOSITETbHOW MOJATOTOBKE, MOATBEP)KIAIOTCS M YCBAaUBAIOTCS Ha J1a00OpaTOPHBIX 3aHITH-
ax. JlJig ycrienHoro ycBOeHHUs MaTepraia He0OX0IMMbI 3HaHUSI XUMUHU B 00bEME HIKOJIBHON
nporpamMMbl M MaTeMaTHKH. [IoBbIIICHHE YPOBHS 3HAHHIA 10 XMMHH Y CTYICHTOB Hepas-
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srress

¢ ¥ BHETDECHWEM HORKIX rr}"reﬁ COREDINEHCTROBAHY S METO I

- HCTIOTR3OBAHWE P23HO06Pa3HEIX (GOPM. METONOB ¥ MPHEMOB AKTHRM3ALUMH MO3HA-
RaTETLHON TEITETHHOCTY VYAIIUXCS (B T.4. aKTHBHBIX U HHTEPaKTHBHEIX):

- BCTIOIL30BAHKC HATIAAHONO Marepuaita: TadIMIL PHUCYHKOB. CXEM. MPUPOOHBIX MH-
HEDATOR. IEMOHCTPALINS OTNSITOR!

- DCHICHUE XUMHUHCCRUX paC“!éTHle 4 3KCﬂ€pHMCHTaﬂBHb!X 3amady KaKk METOIX o6yt1e-
HHS \HMHH:

- KOMITHIOTEPH3ALMS OOy YEHHS:

- ACTIONB30BAHME Pa3TMIHBIX GOPM OPraHM3ALKH CAMOCTOATENbHOH paboThI CTyAeH-
TOB: HAAWBHAAYATbHAsA, [PYTOBas, KOJUIEKTHBHAS,

- OpraHH3alks HHAXBHAYATEHOH PaboThl CTYACHTOB C yIETOM YPOBHA NOATOTOBKH,

- CHCTEMaTHYeCKWil KOHTPOJIs 3HaHH B mpouecce o6yweHus (MpoBEpKa HHIMBAIY-
ATLHBIX 3a0aHWH, POBEICHAE KOHTPONBHBIX PaGoT, OMPOCH! MO TEMaM, MPUEM nmabopatop-
HBIX paboT).

Iporpammy paspaboTa: 4
Emnceesa 0.B., k.0.H., IOICHT M ~_
/

20



PEITEH3IISA
na pabouyio MPOrpaMMY THCLHTLTHHELT MOAYTh «B1.0.05 Xuaitst no nanpasieiio
35.03.10 — JlanamagTHas apXUTEKTYPA 10 HAMPABICHHOCTH (MPopuiL) «Jlanpwadr-
HOE MPOEKTHPOBAHHE U AN3aiiiy» (KBAMHGHKAIHA BBINYCKHITKA — faxanasp)

Boprcossim B.A.. npodeccopom kadeapsl MOYBOBEACHHUS, TEOJIOTMH U nauamradTo-
senenns. ®IBOY BO Poccuifickuit rocynapcTBEHHBIR arpapHblif YHUBEPCHTET - MCXA
umenn K.A. TuMHps3cBa. JOKTOPOM GUONOTMUECKHX HayK, MPo(eccopam (1anee Mo TEKCTy
pEueH3enT), npeaeicHa peuensus padboued nporpamMmbl AMCUHIIIMHLL «b51.0.05 Xumus»
OTIOII BO 1o Hanpasnenuio 35.03.10 — «JlanmumadTHas apXUTEKTYpa». HAMpPaBICHHOCTH
(mpodunb) «JlanawadTHOE MPOESKTUPOBAHKE M AM3AHH) (6axanaspuar), pa3spabOTaHHOH B
®I'BOY BO «Poccuiickuii rocy1apCTBEHHbIN arpapHblii YHHBEPCHTET -~ MCX A umeHH
K.A.Tumupssesa», Ha kadenpe xumuu (paspaborduk — Ennceepa 0.B., moueHT Kadenpel
XVMMHH, KaHAUAT GHONOTMYECKUX HayK, JOLEHT).

PaccMOTpeB MpeACTABIEHHbIE HA PEUEH3UIO MaTepHaNibl, PELCH3CHT NPUIIEN K Cie-
IYIOIIMM BBIBOJIAM:

1. TpexpsiBnennas paGouas nporpavma mucuumimsbl «61.0.05 Xumusn» (nanee mo
tekcty Ilporpamma) coorerctByer TpeGosanuam ®I'OC no HanpapieHHIO 35.03.10 —
«JIaHTmadTHAS apXUTEKTypa». IIporpaMma colIepKHUT BCE OCHOBHBIE PA3/EIbl, COOTBETCT-
ByeT TpeGOBaHUIM K HOPMATHBHO-METOAUYECKUM JOKYMEHTaM.

2. Ilpencrasnennas B IlporpamMme akTyalbHOCTB y4eOHOM TUCUMIUIMHBI B pamKax
peammsauuu OITOII BO He NOMNEKAT COMHEHMIO — NUCUMILIMHA OTHOCHTCA K obs3arens-
Hoit 9acTH yueGHoro uuxma—b1.

3. Tlpencrabnennsie B [IporpaMme Ley IUCUMILIMHEL COOTBETCTBYIOT TPEGOBAHAAM
®I'OC panpasnenus 35.03.10 — «JlanamadTHast apXUTEKTYpay.

4. B cootBercrsuu ¢ [Tporpammoit 3a aucuuminnoi «b1.0.05 Xumus» 3akpereHs
3 kommerernmuy. Jucuuminaa «B1.0.05 Xumus» 1 npeacrasienHas [porpaMma criocoGHsL
peaM30BaTh X B OOBABIEHHBIX TPEOOBAHMAX. PesynesTarsl 00y4eHus, NPEICTABICHHBIE B
[Iporpamme B KaTeropusx 3HaTh, YMETh, BIAJETh, COOTBETCTBYIOT crniennduke U comepxa-
HHMIO JMCLMILTMHBI H JEMOHCTPUPYIOT BO3MOMKHOCTD IIOJTyYeHHUs 3asBJICHHBIX PE3y/IbTaTOB.

5. O6mas Tpyaoémkocts mucMIUIMHbl «51.0.05 Xumus» cocrasiser 3 3a4ETHBIX
exuuubl (108 gacos).

6. Undopmauys 0 B3aWMOCBA3M M3YYaeMBIX IHCUMILUIMH U BONPOCAM HCKIIOYEHUS
AyGIHPOBAHUA B COACPKAHUH JUCLMILIKH COOTBETCTBYET AEHCTBUTENLHOCTH. Jucuumnimna
«51.0.05 Xumus» B3aumocBazaHa ¢ aApyrumu aucuunnuHamu OIIOIT BO u YuebHoro
nnaxa no Hanpasnenuio 35.03.10 — «JlanawadTHas apXUTEKTYpa» W BO3MOXHOCTB nyGnu-
poBaHuA B COJIEPKaHUH OTCYTCTBYET.

7. IpeacrasnenHas [Iporpamma NPEANOAraeT HCIoJb30BaHHE COBPEMEHHBIX 00pa-
30BaTE/BHBIX TEXHOJOTHi, MCIONB3YEMbIX NPH PEANH3ALMM PA3THUYHBIX BHIAOB y4eOHOH
paBoTsl. @opMbl 06pa3oBaTENbHBIX TEXHONOrUH COOTBETCTBYIOT creunuKe AUCUMIUIMHEL

8. Mporpamma aucuumiuabl «51.0.05 Xumus» npeanonaraer 3 3aHATHA B HHTEpaK-
TuBHOM dopme.

9, Bujp!, coiepxaHue U TPYAOEMKOCTh CaMOCTOATENEHOR paboTh! CTYAeHTOB, Npen-
crasnenssie B [IporpaMMe, COOTBETCTBYIOT TPEGOBAHUAM K MOATOTOBKE BBITYCKHHKOB, CO-
aepxamumes Bo @I'OC BO nanpasinenus 35.03.10 — «Jlannwadrras apxuTeKTypay.

10. INpexacrasnexubie U onucanxbie B [lporpamme (opmbl TEKYLIEH OLEHKU 3HAHMA
(MHAMBMAYAILHbIE 33aHKUA, KOHTPOJIbHLIE paGoThl, ONMPOC MO TeMaM, 3awuTa naGoparop-
HbIX paboT), COOTBETCTBYIOT CreUn(puKe AUCUMILIMHEL H TPEOOBAHHAM K BBIY CKHHKaM.
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@opma TIPOMEKYTOUHOTO KOHTPONS 3HAHMM CTYIe:TOB, MpenycMoTpenHas [Ipo-
TPAMMOI, OCYLICCTANACTCS B OpME IK3aMeHa B IIEPBOM CCMCCTPC M 3a4eTa BO BTOPOM CC-
MECTPE, YTO COOTBETCTBYET CTATYCY JMCLMIUIMHBI, KaK JAUCIUIUTMHBI 6230BO# H4acTu y4eh-
roro uukna — Bl ®TOC nanpasnenns 35.03.10 — «JlanamadytHas apXuTeKTypay.

11. ®opmel oLeHKH 3HAHUH, NpeAcTaBleHHble B [IporpaMMe, COOTBETCTBYIOT Cre-
uHQuKe AMCLMITTHHLL 1 TPEOOBAHUAM K BBIILY CKHUKAM.

12. Yuebuo-meTOaHYECKOE O0ECeYeHUe JIMCUUIUIMHbI TPEACTaBICHO: OCHOBHON
auTepaTypoit — 3 ucrounuka (6asosble yYeOHUKU U NMOCOOMs AN CAMOCTOATENBHOM! pado-
Tbl), HOMONHUTENBHOM NUTEPATYPOH — 3 HAUMCHOBAHHUS, METOAMYECKUMHU YKa3aHusMu — |
MCTOYHUK, IHTepHeT-pecypcamu — 2 UCTOYHHUKA U coOoTBETCTBYET Tpebopanuam PI'OC Ha-
npasinerust 35.03.10 — «JlanpmadTHas apXUTEKTypay».

13. MarepuanbHO-TEXHUUECKOE OOECIEUCHUE JUCLUIUIMHBI COOTBETCTBYET CHELH-
¢uxe aucuunnuasl «b1.0.05 Xumus» u obecneyrBacT HCIONL30BaHUE COBPEMEHHBIX 00-
Pa30BaTEIBHEIX, B TOM YHUCIIEC MHTEPAKTUBHBIX METOAOB O0YYECHHS.

14. Meroauyeckuie peKOMEHAALUMH CTYACHTaM U METOANYECKHE PEKOMEHIAIUH Ipe-
IOAaBaTENsIM O OpraHu3anuy o0ydyeHUs MO JUCIMIUIMHE AAIOT MpPEACTABICHHE O CIECLHU-
¢uxe obydenns no nucrumiune «61.0.05 Xumusy.

OBHIUE BBIBO/JBI

Ha ocHoBanuu MpoBeNEHHON PELIEH3NM MOXKHO CHAENATh 3aKII0YEHHE, YTO XapakTep,
CTpYKTYpa M cojepxaHue paboueil nporpammsl gucturuinsel «61.0.05 Xumusa» OITOIT
BO no nanpasnenuio 35.03.10 — «JlannmadTaas apxutekTypay, HanpasineHHOCTH (podu-
1) «JlanmmadTHOE MPOSKTHPOBAHKE U TU3akH» (KBATH(UKAIMA BBITYCKHIKA — Gakanasp),
paspaborannas Enuceesoii O.B., noueHToM Kadeapsl XuMUH, KAHAUAATOM GHONOTHYECKUX
HAyK, JOIEHTOM, COOTBeTCTBYeT TpeboBanmaM OPI'OC BO, coBpeMeHHBIM TpeGoBaHUIM
SKOHOMHKH, PhIHKA TPY/a U TIO3BOJIMT [IPH €€ PEaNU3aliHi YCIemHO obecnednts GopMupo-
BaHVe 329BICHHBIX KOMIIETEHIUH.

Penensent: Bopucos B.A., mpodeccop xadenpsl mouBoBeAeHMs, T€OJOTHH U NaHamadTo-
BefleHHs, Poccuiickuii rocyfapCTBEHHBIH arpapHblii yHuUBEpcHTET - MC HMEHHU :
TumMups3eBa, TOKTOp 6MOTOTMYECKUX HAYK, Ipodeccop e

= y

« O&V » oF ZOifr.
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