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AHHOTAIUA

paboueii nporpaMmbl y4eOHOI JucHuIMHbI Moayab «b1.0.05
Xumus» 1J1s1 NOArOTOBKHU 0aKaJjiaBpa 10 HANPaBJIeHUI0
35.03.10 — JlanamadgTHasi apXUTEKTYPa N0 HANIPABJIEHHOCTH
(mpoduiro) «JlanamagTHOE NPOCKTUPOBAHME»

Ilenb ocBOCHUSI AUCHUIIMHBI: OCBOCHUE CTYJIEHTAMH TEOPETHUYECKUX OCHOB
XUMHH, CBOUCTB OMOTEHHBIX U TOKCHYHBIX XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX
UMU TPOCTBIX W CJOKHBIX HEOPraHWYECKUX BEIIECTB, MPUOOPETEHUE YMEHUH U
HABBIKOB PabOThI C MPOCTEUIINM JaOOPATOPHBIM 00OPYJIOBAHHEM, XUMUYECKOHN T0-
CyJl0H, U3MEPUTEIBHBIMA TPUOOPAMU M PEAKTHUBAMU, BBIIIOJHEHUSI PACUETOB HA OC-
HOBE IMOJIYYEHHBIX 3HAHUU JJI1 YCIIEIIHOTO OCBOEHHMS MOCIEAYIONINX JUCUUILIMH U
UCIIONIb30BaHUs B OyAyIeil mpoecCuOHANbHOMN NeATeIbHOCTH.

MecTO AUCHUMIIMHBI B Y4e0HOM IIAHE. JHUCLMIUIMHA BKJIIOYEHA B IUKI bBl,
o0s13aTenbHas 4YacTh, AUCLUILIIMHA OCBAaUBAETCs B 1 ceMecTpe Mo HallpaBJICHUIO TOJI-
rotoBku 35.03.10 — JlanamadTHas apXUTEKTypa.

TpeGoBanus K pe3yJbTaraM 0CBOCHHUS JUCHUILUIMHBI: B pE3yJIbTaTE OCBOE-
HUS JUCHUIUTMHBI popMupyroTcs caneayromue komnerenuu: OIIK-1.1; OIIK-1.2; OIK-
1.3

Kpatkoe copepxxanue nucuunanHbli: OCHOBHbBIE TOHSITHS M 3aKOHBI XUMHH.
PactBopbl. CKOPOCTH M SJHEPIreTHKAa XUMUYECKUX PEAKINNA. XUMUYECKOE PABHOBECHE.
Crpoenue aroma. Ilepuoanyeckas cucrema. XumMuueckas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIE peakini. KOMIUIEKCHBIE COETMHEHMS.

Oo6mas TpyaroemMkocTh qucuunauabl: 108/3 (vacos/3au. en1.)

IIpoMeKyTOYHBII KOHTPOJIb: 3K3aMEH

1. Ilesqb 0OCBOCHMS I CHUIIHHBI

[lenpro ocBOCHUS AUCHUIUIUHBI «Heopranudeckas XuMus» SIBJISIETCS OCBOCHUE
CTYJICHTaMU TEOPETUUYECKUX OCHOB XMMUU, CBOUCTB OMOTEHHBIX U TOKCUYHBIX XUMHU-
YECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX HEOPraHUYECKUX Be-
IIECTB, MPUOOPETEHUE YMEHUN M HABBIKOB PabOTHI C MPOCTEUIIUM J1a0OPATOPHBIM
000pyI0OBaHUEM, XUMHYECKON MOCY0N, U3MEPUTEILHBIMU TTPUOOpPaAMU U PEaKTHUBA-
MU, BBIMIOJIHEHUS] PaCUETOB HA OCHOBE MOJYYEHHBIX 3HAHUM NJIs YCIEIIHOTO OCBOE-
HUS TOCJICIYIOMIMX TUCIMIUIMH U UCIOJb30BaHUs B Oyayiied npodecCuoHAIbHOM
JEATEIIbHOCTH.

2. MecTOo IMCHUILUIMHBI B y4e0HOM Mpouecce

JucuuminHa «XUMHs» BKIIOUeHa B 00s13atenibHbIN nepeueHb PI'OC guciu-
IMH 0a30BoM yactu. JucuuminHa « XUMHs» peann3yeTcs B COOTBETCTBUU € TpeOo-
BanusiMu OI'OC, OIIOIT BO u Yue6Horo miana no HanpasiaeHuto 35.03.10 — Jlana-
madTHAS apPXUTEKTYpa.

JucuunnrHa «XuMusD) SIBIIETCS OCHOBOIIOJATAOIIEH U U3YYEHUS CIICNY-
omux Jucuuiuinle: «[louBoBeneHne ¢ OCHOBaMH reojoruny, «be3onacHoOCTh Ku3He-
JEATEeIIbBHOCTH», «XUMHUUYECKUE CPEACTBA 3AIIUTHI PacTEHUW», «Arpoxumus», «Du-

3MO0JIOTUS pACTEHUI», « bEe30IMacHOCTh KUZHEACATETBHOCTH .



OcCoOOeHHOCThIO TUCIUIUIMHBI SIBISIETCS MPUMEHEHHE CEpPhe3HOM TeopeThye-
CKOM MOATOTOBKMU NpU (HOPMUPOBAHMM HABBIKOB PabOThl B XMMHUYECKOW J1abopaTo-
pHH.

Pabouas mporpamma JUCHUIUIMHBI « XUMUS» AJI1 HHBAIUIOB U JIUI C OTPaHH-
YEeHHBIMU BO3MOXKHOCTSMHU 37I0POBBSI pa3pabaThIBacTCsl WHIANBUAYATIbHO C yUETOM
O0COOCHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHS, MHAWBHUIYyATbHBIX BO3MOXHOCTEH U
COCTOSIHUS 370POBbSI TAKMX 00YYaIOIIUXCHL.

3. [lepevenb MIaAHUPYEMbIX Pe3yJbTATOB 00y4eHHs MO IUCHHUILIUHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM
NporpamMmblI

N3yuyenue naHHOW yuyeOHOM AMCIMIUIMHBI HAIlpaBieHO Ha (HOPMHUpPOBAHUE Y
00Oy4Jaronuxcst KOMIETeHIINH, MPeJICTaBICHHBIX B Tabsmiie 1.

4. CTpyKTYypa " coepkaHue TUCHUILTHHbBI

4.1 Pacnpepnenenne TPYAOEMKOCTH [IMCUMIUVIMHBI 1O BHAaM pador 1o
cemecTpam

OO6miast TpyI0EMKOCTh AMCIHUILIMHBI cocTaBisieT 3 3ad.ed. (108 uacoB), ux
pacrpejiesieHre 1o BugaM padoT B CEMECTpPE MPECTaBICHO B TaOIuIE 2.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA y‘l€6H0ﬁ ANCIHUIIJINHBI

Tabnuua 1

po¢eCcCHOHANBHON NS TeTPHOCTH
Ha OCHOBE 3HAHWU OCHOBHBIX 3aKO0-
HOB MaTeMaTUYECKUX U €CTECTBEH-
HBIX HayK ¢ IpUMEHEHUEM HHDOP-
MallMOHHO-KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUH;

3HAHHE OCHOBHBIX 3aKOHOB
MaTEeMaTUYCCKUX U €CTe-
CTBEHHBIX HayK, He00X0-
JUMBIX JJIS1 PEIICHUS TH-
MOBBIX 33j1a4 mpodeccHo-
HaJIbHOM JESITEIbHOCTH

HOBHBIC aJTOPHTMBI PEIICHUS
MPaKTHYECKUX 3a]a4; METOMBI
aHaJin3a SKCIICPUMEHTAJIbHBIX
JaHHBIX, MCTOJAbI MaTCMATHUYC-
CKOli 00pabOTKH Pe3yJIbTaTOB
aHaIM3a

XOJALIUE B IPUPOLE, CENbCKO-
X031MCTBEHHOM MPOU3BOJICTBE
1 B OBITY Ha OCHOBE 3HAHHI 1O
HEOPTaHUYECKON XUMUHU

Ko B pesynprare m3ydeHns yaeOHOH NUCIMIDINHBL 00yJaromuecs TOJDKHEL:
Ne KOMIi[e Coneprxanue MuaukaTopsl KOMIIETEH- pesy Y Y ALl y = i
I1/T1 KOMIICTEHIINH (W € YacTH) 07074 3HATh YMETb BIIAZICTh
TEHIHA
1. OIIK-1 CrocobeH pemrats TumoBsle 3amaun | OIIK-1.1. JleMoHCTpHUpYEeT | OCHOBHBIC 3aKOHBI XUMHH, OC- | OOBSCHATH MPOLIECCHI, IPOUC- | HABBIKAMH OIUCHIBATH H MPO-

BOJIMTH XUMHUYECKHE HKCTIE-
PHMEHTBI, aHATU3UPOBATH U
(hOpMYIHPOBATH BHIBOIBI

OIIK-1.2. cmomp3yer
3HAaHUS OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U eCTe-
CTBEHHBIX HAYK JJIS pelie-
HUSI CTAHAAPTHBIX 3a/1a4
naHamadTHON apXUTEKTY-

pHI

OCHOBBI XHMHH B 0o0Obeme, He-
o0xoauMoM s mpodeccro-
HAIIbHOW  JEATEIBHOCTH, OC-
HOBHbIE TPEOOBAHUS TEXHHUKH
Oe3omacHOCTH TIpH paboTe B
XUMHYECKON naboparopud,
METO/Ibl aHAIN3a SKCHCPHUMEH-
TaNbHBIX JAHHBIX, METOJBI Ma-
TeMaTHIeCKoi 00paboTKH pe-
3yJIbTATOB aHAJIN3a

MPOM3BOJIUTD PAcu€Thl, HE0O-
XOIMMBIC JIJIs IPOBEICHHUSI KC-
HEPUMEHTOB, aHAIU3UPOBATh,
BOCIIPHHUMATH XUMHUYCCKYIO
UH(POPMAIINIO, [NIAHUPOBATH
9KCIIEPUMEHT, IEJ1aTh BIBOMIBI
Ha OCHOBAHHH HOIYYCHHBIX
9KCIIEPUMEHTAIBHBIX TAHHBIX

0a30BBIMH 3HAHUSIMH B 00J1a-
CTU XUMUU, COBPEMEHHOU
XUMHUUYECKON TEPMUHOJIOTUEH,
OCHOBHBIMH IpuEMaMu pado-
TBI B XUMUYECKOH J1aboparo-
pHH, HaBBIKaMH OOpaIieHus ¢
nmabopaTopHEIM 000pyI0Ba-
HHeM, IpubopaMu, OCyA0H 1
XMMHUYECKHMH PEaKTUBAMHU

OIIK-1.3. [IpumensieT uH-
(dhopMaIoHHO-
KOMMYHHKAIHOHHBIC TEX-
HOJIOTHH B PEILICHUH TH-
MOBBIX 3a7a4 npodeccHo-
HaJIbHOM JIeATeIbHOCTH

OCHOBBI XHMHH B 00BEME, He-
o0xoauMoM s mipodeccuo-
HaJILHOM AeITEIbHOCTH

OCYIIIECTBIIATh TIOUCK U UC-
MOJIF30BaHNE HH(OPMAITHH,
HeoOXxoauMou 1ist 3G HEeKTHB-
HOTO BBIMOJIHEHHS TTPOeccro-
HaJIbHBIX 33124, npodeccuo-
HAJIbHOTO PA3BUTHSL.

HaBBIKaMu cOopa, 00paboTKH,
U MOCJIEYIOMIETO UCTIOB30-
BaHMs1 HHOPMALMH IS
YCIEITHOTO PELIEH s PO-
(eccroHaIbHBIX 3a1a4




Tabmura 2

Pacnpenesienue Tpya0EéMKOCTH JUCHMILUIMHBI 10 BUIaM padoT 3a ceMecTp

TpyroéMkocThb
Bua yueOHo# padoThl wac. B T.4. o 1
ceMecTpy
OO6mas Tpy10éMKOCTb JTUCIUIUIMHBI TI0 Y4eOHOMY IIAHY 108 108
1. KonrakTHas pa6ora: 50,4 50,4
AyauTtopHas padora 50,4 50,4
8 Mmom uucue:
nexyuu (J1) 16 16
nabopamoptvle pabomul (JIP) 32 32
KOHMAaKkmuas paboma Ha npomedicymounom konmpoine (KPA) 0,4 0,4
2. CamoctosiTesanHasi padora (CPC) 57,6 57,6
camocmosmenvHoe uzyuerue pazo0enos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMepuanld u Mamepuana 33 33
VUEOHUKOB U YUeOHBIX NOCOOUl, N0020MOBKA K 1aD0OpaAmopHbim U
NPAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAM U m.0.)
Iloocomoska k 3K3ameny (KOHMpOib) 24,6 24,6
Bu mpoMexyTOYHOTO KOHTPOJISL: 9K3aMCH
4.2 Conep:xkaHue TUCHUNINHBI
Tabmuma 3

TemaTnuyeckuii NUIaH y4eOHOW TUCIUTIIAHBI

AynuTopHas padora Bueayauro
HaumeHoBaHue pa3iesioB U TeM
M‘;u‘;mﬂmf g;l‘;mfém) ¢ Beero JI JIP TKP pHast
padora CP

Pa3nes 1 «Teopernyeckne OCHOBBI 81 16 32 - 33
XHUMHI
Tema 1 «OcHOBHBIE TOHATHS U 3aKOHbI XH- 2 - - - 2
MU
Tema 2 «PacTtBOpbI» 27 6 14 - 7
Tema 3 «CKopoCTb U SHEpreTHKa 16 2 4 - 10
XMMHMYECKHUX peakuuid. XMMUYECKOE
paBHOBECHE»
Tema 4 «Ctpoenue atoma. [leprognueckast 36 8 14 - 14
cucreMa. XMMHYECKasl CBA3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakimy. KOMITIEKCHBIE COSTMHEHHUSD)
KoHncynpTanuu 2 - - 2 -
KonrakTHas paboTa Ha IPOMEXYTOUHOM 0,4 - - 0,4 -
koHTpose (KPA)
[ToaroToBka K 3a4eTy ¢ OLIEHKOU 24,6 - - - 24,6
(KOHTPOJIB)
Bcero 3a 1 cemectp 108 16 32 24 57,6
Hroro mo gucumimninHe 108 16 32 2,4 57,6




Pa3znen 1 «TeopeTnyeckne 0CHOBBI XUMH I

Tema 1 «OcHOBHBIE MOHATHUS U 3aKOHBI XUMUI

CrexuomeTpusi, MOJIb, MOJISIPHAsE Macca, CTEXHOMETpudYeckrue KorhGUIIMEeHTHI,
CTEXMOMETPUYECKUE MHJEKCHI, 3aKOH COXPAHEHUSI MAaCChl, 3aKOH KPATHBIX OTHOIIIE-
HUM, 3aKOH MOCTOSHCTBAa COCTaBa, 3aKOH MPOCTHIX OOBEMHBIX OTHOIIECHUN, 3aKOH
ABorajzipo, nMoctossHHas ABOraJpo, 3aKOH 3KBHBAJIECHTOB, XUMUYECKUI 3KBUBAJICHT,
(bakTop 3KBUBAJICHTHOCTH, MOJISIpHAsI Macca HKBUBAJICHTA.

Tema 2 «PacTBopbI»

MonspHas KOHIEHTpauus, MOJSIpHAs KOHUEHTpalWs 3KBHBAJIEHTA, MaccOBas
J10JIs, TUTP, TEPMOJIMHAMUYECKHE MPUIMHBI 00pa30BaHMS PACTBOPOB; (PU3UUYECKHE U
XUMUYECKUE CHUJIbI, 00YCIOBIMBAOIINE 00pa30BaHUE PACTBOPOB; OTINYHME CHIIBHBIX
AIIEKTPOJUTOB OT CHAOBIX; THUIIBI CHJIBHBIX AJIEKTPOJIUTOB; TUAPATALMS MOHOB, MEp-
BUYHAs U BTOPUYHAS THJIPATHbIE 000JIOYKH, KPUCTAJUIOTUAPATHI; aKTUBHOCTh, KO3(]-
(UIUEHT aKTUBHOCTHU; TUIIBI CJIA0BIX 3JIEKTPOJIUTOB, KOHCTAHTBI U CTENEHU JTUCCOLIH-
alK cJIadbIX JIEKTPOJIUTOB; BOJA KAK CJA0BIA 3JEKTPOIUT, HOHHOE MPOU3BEICHUE
BOJIbI, BOJJOPOJIHBIM M THIPOKCUIIBHBIA NOKA3aTENIN PACTBOPOB, CIIOCOOBI U3MEPEHUS
BOJIOPOJHOTO TNOKa3aTels; 0ydepHble pacTBOPHI; THUAPOIU3 COJIEH, TUIIBI TUAPOIIN3A,
KOHCTAHTBI U CTENEHU THAPOJIM3a COJIEH; 3HAUYEHHE PACTBOPOB CHJIBHBIX M CIaObIX
3JIEKTPOJIUTOB B XUMUU U OMOJIOTUH.

Tema 3 «CropoCTh U SHEPTETUKA XUMHUYECKUX PEaKnil. XUMUYECKOE PaBHO-
BECHEN

Cpennsiss 1 UCTUHHAS CKOPOCTb XMMHUYECKON peakiyu; (PaKTopbl, BIUSIOMINE
Ha CKOpPOCTb PEaKLMM; XUMHUYECKAS] PEAKUUs KakK IMOCIEAOBATEIBHOCTD AJIEMEHTAp-
HBIX CTaJWM; 3aKOH JCHUCTBYIOIINX MACC JJISl DJIEMEHTApPHOM CTaAuU XUMUYECKOHN pe-
aKIIM1, KOHCTaHTa CKOPOCTH PEAKLINH; 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKLIUN
OT TeMmriepaTypsl, npaBuiio Bant-I'odda, ypaBHeHue AppeHuyca, 3Heprusi akTuBa-
LIUH, SHEPreTUUeCKuil 0apbep, aKTUBUPOBAHHBIM KOMIUIEKC, KaTalu3, KaTaJu3aTophl,
(bepMeHTbI; 3HaYeHHE YUYEHHUSI O CKOPOCTH XUMUYECKON peakliui B XUMHUU, OMOJIOTUN
U CEJIbCKOM XO34MCTBE; XMMHUYECKOE PABHOBECHUE KAaK KOHEUYHBIM pe3yJIbTaT CaMo-
IPOU3BOJIBHOIO MPOTEKAHUSI OOpaTUMOM peakUH, JUMHAMUYECKUN XapakTep XUMHU-
YECKOI0 PaBHOBECHS, IPU3HAKNA HUCTUHHOTO PAaBHOBECHS, 3aKOH ACHCTBYIOIIMX Macc
JUIl XUMHAYECKOT0 paBHOBecus, puHuun Jle Illarense, poiabs XMMHYECKUX paBHOBE-
CUI B NIPUPOJIC; TEPMOANHAMHUYECKNE CUCTEMBI: OTKPBITBIE, 3aKPBIThIE, U30JIMPOBAH-
HbI€, TOMOT'€HHbIE U F€TEPOreHHbIC; BHYTPEHHSSI SHEPT s, SHTAIBIUS, TEIUIOBOM 3(-
(deKT XMMUYeCcKO peakiuu, 3aKkoH ['ecca, SHTpOIHUS KaKk Mepa BEPOSITHOCTU COCTOS-
HUSI CUCTEMBbI, U3MEHEHUe dHeprun ['ndoca kak KpUuTepuil BO3SMOKHOCTH CaMOIIPOU3-
BOJIBHOT'O NPOTEKAHUS PEAKIUU.

Tema 4 «Crtpoenue atoma. Ilepuomuueckasi cucteMa. XHUMHYECKasl CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEaKMU. KOMIUIEKCHBIE COEAUHEHUS

Crpoenue aroMa, OCHOBHbBIE IPHHIMIIBI KBAHTOBOM TEOPUH CTPOEHUS BeLle-
CTBa; KBaHTOBBIE YMCJIA: TJaBHOE, OPOUTATBLHOE, MATHUTHOE U CIIMHOBOE; YHEPIeTH-
YEeCKHE YPOBHHU U MOAYPOBHU aTOMa; MPHUHIIUIIBI 3aI0OJHEHUS AJIEKTPOHHBIX OpOuTa-



JIE aTOMa B OCHOBHOM COCTOSIHUM: NpuHLMN [laynu, nmpaBuio XyHa; 3JIEKTPOHHBIE
E€MKOCTH opOHTalield, MO ypOBHEH M YPOBHEHW aToMa; CIIOCOOBI 3aMMCH DJIEKTPOHHBIX
dbopmyn aToma; coBpeMeHHas GhopMyIHpoBKa mepuoandeckoro 3akona J[.M. Menne-
JIeeBa; CTPYKTypa MEPUOANYECKOM cucTtembl; npaBwia B.M. KieukoBckoro; nepuo-
JUYHOCTb U3MEHEHHUsI CBOMCTB aTOMOB AJIEMEHTOB: DHEPTUH MOHU3ALMHU, CPOJCTBA K
AIEKTPOHY, AIEKTPOOTPULIATENLHOCTH, paauycoB BaH-nep-Baanbca; nepunoanyeckuin
XapaKkTep M3MEHEHHS] XUMUYECKUX CBOMCTB 3JIEMEHTOB; CBSI3b PACHPOCTPAHEHHOCTH
XUMUYECKUX DJIEMEHTOB C UX IOJIO)KEHHEM B NEPUOJNYECKON CHCTEME, MAKPO- U
MHUKPO3JIEMEHTBI;, TUIIBI XUMUYECKON CBSI3H; XapAKTEPUCTUKU CBSI3EH: JIIEKTPUUECKHE
JTUTIOJIbHBIE MOMEHTHI, d9(P(PEeKTUBHBIE 3apsbl ATOMOB, CTEIIEHb MOHHOCTH, HAaIpaB-
JIEHHOCTh W HACBIIIEHHOCTb, SHEPTUs U JJINHA CBSI3U; METOJ BaJICHTHBIX CBSI3€U; CUT-
Ma- U MHU-CBSI3H, TUIBI THOPUAN3AIMK aTOMHBIX OpOUTAJIEH U reoMEeTpHsl MOJIEKYJI;
METO/1 MOJIEKYJISIPHBIX OpOUTaseil; MPUMEHEHNE TEOPUH XUMHUYECKOUN CBSA3M B XUMUU
1 OMOJIOTHUH.

OKHUCANTENPHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, CTENIEHb OKUCIICHHS], OKUCIIUTE-
JU W BOCCTAHOBUTEIMW, OKHCIEHHUE W BOCCTAaHOBJIEHUE, COCTABJICHUE YPaBHECHMS
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKIUid (METOJ MOHHBIX MOJIypEaKInil); OKKC-
JIMTEIbHO-BOCCTAHOBUTENBHBIE ITOTEHLIHANBI; ypaBHeHHME HepHcra; omnpeneneHue
HaIlpaBJIEHUs MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C TOMOIIBIO
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MOTEHIIUAJIOB, pOJIb OKHUCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA B IPUPOJIE.

KowMriiekcHble coerHEeHUs, CTPOEHHWE KOOPAMHAIIMOHHON cdepbl KOM-
IJIEKCHBIX COCAMHEHHI: KOMIUIEKCOOOpa3oBaTeib, JIUTaHIbl, JOHOPHbIE aTOMbI JIH-
raH7oB, JAEHTAaTHOCTb, KOOPAMHALMOHHOE YHUCJIO, T€OMETpUsS KOOPJIAWHALMOHHOM
cdepsl; BHENTHEC(EPHBIC HOHBI;, KOMIIIEKCHI C XeIaTOO0pa3yIOIMKUMU U MaKPOITUKITH-
YECKUMU JIMTaHJAaMU; JUCCOLMAINS KOMIUIEKCHBIX COEIMHEHUIl B pacTBOpax, KOH-
CTAHThl YCTOMYMBOCTU U KOHCTAHTHI HECTOMKOCTH; (DAKTOPHI, BIUSIIONINE HA yCTOM-
YUBOCTh KOMILUIEKCHBIX COSMHEHUN B pacTBOpax: TeMIepaTypa, XeJIaTHbIM U MaKpo-
HUKINYECKU 3P (EKThl, 3aps LEHTPAIbHOTO HOHA-KOMIUIEKCOOOpa3oBarTens, Teo-
pHUsl KOOPJWHAIIMOHHOM XMUMHUYECKON CBSI3M, 3HAUCHHE KOMIUICKCHBIX COCIMHEHUMN B
OMOXUMUU KIJIETKH.

4.3 Jlekunu/nadopaTopHbie 3aHITHUS

Tabmnura 4
Copep:xkanue J1a00paATOPHOI0 MPAKTHKYMA M KOHTPOJbHBIX MEPONPUATHI
Ne Ne u Ha3BaHMe JIeKIMiA/ dopmMupyembie Brx Koxa-Bo
n/n b pasjieaa naﬁopaTopﬂoro MNpaKTHUKyMa KOMIICTCHIIMH KOHTPOILHOTO qacoB
MepPONpPUATHS
1 Pa3nen 1. TeopeTuyeckue OCHOBBI XUMHH 50
Tema 2. Pac- | Jlekmusa Ne 1. PactBopsl. OIIK-1.1; - 2
TBOPBI Jlaboparopuas padota Ne 2. OINK-1.2; 3amuTa J1abo-
«[IpuroToBieHre pacTBOPOB OIlK-1.3 paTopHoii pa-
3aJIJaHHOTO COCTaBay OOTHI, MH/IH-
BUJIyaJIbHOE 6
3aJjaHne, KOH-
TpOJIbHAS pa-
6ota




Bux

Ne Ne u Ha3BaHMe JieKIUit/ dopmupyembie Koxa-Bo
n/n Je pasnena JIa00PATOPHOI0 MPAKTHKYMA KOMIIeTeHIIUH KOHTPOILHOTO | -y o
MeponpHUsTHS
Jlexuus Ne 2. Bona xak cna-
ObIli AeKTposuT. oHHOE
npousBeieHue Bojbl. Boso- - 2
poaHBIN TTOKa3arenb. bydep-
HBIE PACTBOPBI.
JlaGopaTopnas pabota Ne 3. 3amura jJado-
«IKCIepUMEHTAIBLHOE OIpe- paTropHoO# pa-
JIeJIEeHUE BOJOPOIHOIO MTOKa3a- 0OTbI, UHIH-
TEJsD) BHUJIyaJIbHOE 4
3a/1aHK€e, KOH-
TpOJIbHAS pa-
6ota
Jlexums Ne 3. 'maponus coseit - 2
JlaGopaTtopnast pabota Ne 4. 3amuTa J1abo-
«3y4yeHus BAUSHUSA IPUPOBI paTopHO# pa-
COJIM, TEMITEPATypPhl U KOHIEH- OOTbI, UH/IH-
Tpauuu pacTBOpa Ha MpoLece BUJlyaJIbHOE 4
TUAPOITH32) 3a/1aHKe, KOH-
TpOJIbHAS pa-
0ota
Tema 3. Jlexiug Ne 4. Xumnueckas Ku-
CkopocTh U | HETHKA. XUMHUECKOE PaBHOBE- - 2
SHEpreTHKa cue
xumudeckux | Jlaboparopnast padorta Ne 5. 3ammTa J1abo-
peakiuii. «CMmeleHne XuMHUYECKOT0 paTopHOH pa-
XVMMHYECKOE | pAaBHOBECHS OOTHI, UH/IH-
paBHOBecCHE BUJIyaJIbHOE 4
3a/1aHue,
OMpocC 1O Te-
Mam 1-3
Tema 4. Jlexuus Ne 5. Ctpoenue aroma.
Crtpoenue [Tepuoanuecknii 3aKoH - 2
aroma. Ile- JI.11. MenneneeBa
puoanyeckas | Jlexnms Ne 6. Xumuaeckas i 2
cucrema. CBSI3b
Xumnueckas | Jlekiusa Ne 7. OKUCIUTENIBHO- )
cBsA3b. OKHC- | BOCCTAHOBHUTENILHBIE PEAKIIUH ]
JUTEIBLHO- JlaGopatopHas pabora Ne 6. 3amura J1abo-
BOCCTaHOBHU- | «OKUCIUTEIBHO- paTropHo# pa-
TCJIBHBIC PC- BOCCTAaHOBUTEJIbHBIC pPEaKIIUN 0OTEI, HHIH-
akuuu. Kom- BHyaJIbHOE 8
IIJIEKCHBIC 3aJIaHuE, KOH-
COEIMHEHUS TpOJIbHAS pa-
6ota
Jlexms Ne 8. KommiekcHbIe i 5
COCIMHEHUS
JlaGopaTtopnas pabota Ne 7. 3amura Jabo-
«3y4eHune CBOMCTB KOM- paTopHOH pa- 6

IJICKCHBIX COCHHHGHHﬁ))

OOTEI
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4.4 IlepeyeHb BONPOCOB /IJISI CAMOCTOATEIbHOI0 M3YUYeHHsl JUCIHUILTHHBI

Tabmura 5

Hepequb BOIIPOCOB LIS CAMOCTOATEC/ILHOI'O U3YUYCHUA JTUCIIUILINHDBI
HepequL BOIIPOCOB JJIsl CAMOCTOATC/ILHOI'O M3YYCHU S TUCITUIIIINHBI

Ne
n/n

Ne paznena u TeMbl

Hepe'{eHL paccMaTpuBaeMbIX BOIIPOCOB AJIsA
CAMOCTOATECJIBHOIO H3YYCHU A

dopmupyemble
KOMIIETeHIIN U

Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHU

1.

Tema 1. OcHOBHEBIE
OOHATUA W  3aKOHBI
XUMHHA

Crexuomerpusi, MOJIb, MOJIApHAs Macca, CTEXHO-
MeTpuuecKkue Kod(D(UIUEHTBI, CTEeXHOMETpUYE-
CKHE HMHJIEKChl, 3aKOH COXPAHEHUS MacChl, 3aKOH
KpPaTHBIX OTHOIICHUH, 3aKOH MOCTOSIHCTBA COCTa-
Ba, 3aKOH IPOCTHIX OOBEMHBIX OTHOLIEHUH, 3aKOH
ABorajipo, nocTossHHass ABOraJpo, 3aKOH 3KBUBa-
JIEHTOB, XMMUYECKUH SKBHUBAJICHT, (PAKTOP 3KBU-
BAJICHTHOCTH, MOJISIPHASI Macca SKBHBAJICHTA

Tema 2. PacTBOpBI

MossipHasi KOHUEHTpalus, MOJIIpHasi KOHIEHTpa-
111 SKBUBAJIEHTA, MAacCcoBast A0JIsl, TUTP, TEPMOAU-
HaMHMYEeCKHe IPUYMHBI O0pa30BaHUs PacTBOPOB;
¢u3znyecKkue U XUMHUYECKHE CHJIbI, 00YyCIOBIMBa-
IolIMe 00pa3oBaHue PACTBOPOB; OTIIMYME CUIBHBIX
AIIEKTPOJIUTOB OT CJIAOBIX; THUIIBI CHJIBHBIX JIICK-
TPOJIUTOB; I'MJIpaTalisi HOHOB, NIEPBUYHAS U BTO-
pUYHas THApAaTHBIE OOOJIOUKH, KPUCTAJUIOTHApA-
Thl; AKTUBHOCTb, KOO(P(PHUIUEHT aKTUBHOCTH; THUIIBI
CnalbIX B3JIEKTPOJIUTOB, KOHCTAHTBHI U CTENEHU
JUCCOIMALMU  CIAObIX 3JIEKTPOJMTOB; BOJA Kak
CJ1a0BIii 3JIEKTPOIUT, HOHHOE MPOU3BEACHHUE BOJIBI,
BOJOPOJHBIA M TUIPOKCHUIIBHBIA MOKA3aTeNIHu pac-
TBOPOB, CIIOCOOBI MU3MEPEHUS BOJOPOJHOIO IOKa-
3artens; OydepHble pacTBOpPbI; TUAPOIU3 COJEH,
THUIIBI THJIPOJIN3a, KOHCTAHTBI U CTENEHHU T'HIPOJIH-
3a CoJIei; 3HaUeHUe PaCTBOPOB CHIIBHBIX U CIIAObIX
AJIEKTPOJIUTOB B XUMHUU U OUOJIOTHUH

Tema 3. CkopocTh H
JHEpPreTHKa XHUMHUYe-
CKMX peakuui. XUMHU-
YECKOE paBHOBECHE

CpenHsss U UCTUHHAsE CKOPOCTb XMMHUYECKOH pe-
akiuu; (PakTopsl, BIUSIONIME HA CKOPOCTh peak-
LMW; XUMUYECKas peaklMs Kak MOCIeI0BaTeb-
HOCTb JJIEMEHTApHBIX CTaJui; 3aKOH JEHCTBYIO-
[IUX Macc JJi 3JIEMEHTAPHON CTaANN XUMHUYECKOMN
peaKuuu, KOHCTAaHTa CKOPOCTH PEaKIMU; 3aBUCH-
MOCTb CKOPOCTHM XMUMHUYECKOW PEAKIMU OT TEMIIEe-
patypsl, npaBuiio Baut-I'odda, ypaBuenne Appe-
HUYCa, DHEPrusl aKTHBAIMH, dHEPreTUYecKuil Oa-
pbep, aKTUBUPOBAHHBIA KOMIUIEKC, KaTajau3, KaTa-
TU3aTophl, (hEPMEHTHI; 3HAUCHHUE YUYEHUS O CKOPO-
CTH XHUMHUYECKON peaKIMi B XUMHH, OUOJIOTHH H
CEIIbCKOM  XO3SMCTBE; XHUMHUYECKOE PABHOBECHUE
KaKk KOHEYHBIA PE3yJabTaT CaMOMPOU3BOJIBHOTO
MPOTEKaHUs OOPaTUMOMN peaKiuu, TUHAMHUYECKHA
XapakTep XHWMHYECKOrO pPaBHOBECHS, NPHU3HAKU
WCTUHHOTO PAaBHOBECHUsl, 3aKOH JEHCTBYIOLIUX

OIIK-1.1;
OIIK-1.2;
OIIK-1.3
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n/n

Ne pa3znena u TeMbl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB J1JIsI
CaMOCTOSITEILHOT0 H3YYeHHsI

DopMupyemMble
KOMIEeTeHINH

Macc Juisi XUMHYECKOro paBHOBecusi, mpuHium Jle
[atenbe, poib XMMHUYECKUX PABHOBECUH B IMpH-
pojzie; TEPMOJUHAMHYECKUE CHCTEMbI: OTKPBITHIEC,
3aKpbIThIE, U30JIMPOBAHHBIE, TOMOT€HHbIE U TreTe-
POTEHHbIC; BHYTPEHHSISI YHEPTHsl, SHTAJIbIINUS, TEIl-
J0BOM 3((PeKT XUMHUUECKOU peakIuu, 3akoH [ ec-
ca, SHTPOMUS KaK Mepa BEPOATHOCTHU COCTOSHHS
CUCTEMBbI, U3MEHEeHHe dHepruu [ 'ub0ca kak Kpute-
puil BOBMOXKHOCTH CaMOMPOU3BOJILHOTO MPOTEKa-
HUSL PeaKIUU

Tema 4. Ctpoenue
atoma. [lepuoanue-
CKas cucremMa. XHUMH-
yeckas cBs3b. OKHC-
JINTEIBHO-
BOCCTAHOBUTEJLHBIE
peakuun. Kommnekc-
HBIE COEAUHEHNS

CrpoeHue aToMa, OCHOBHBIE NPHUHIMIBI KBaHTO-
BOM TEOPUM CTPOCHHUS BEUIECTBA; KBAHTOBBIC YMC-
Ja: TJIaBHOE, OpOHMTaIbHOE, MAarHUTHOE W CIHHO-
BOE€; DHEPreTUUYECKUE YPOBHU U NIOJYPOBHU aTOMA;
IIPUHLIMIIBI 3aMI0JIHEHUS AJIEKTPOHHBIX OpOuTanen
aToMa B OCHOBHOM COCTOSIHMM: npuHuun llaymnwm,
paBwiIo XyHJa; 3JIEKTPOHHbIE €MKOCTH OpOuTa-
Jieid, MoypoBHEH U ypOBHEH aToMa; crocoObl 3a-
MUCH 3JICKTPOHHBIX (POPMyYJT aTOMa; COBpEMEHHas
dopmynupoBka mnepuoguueckoro 3akona JI.U.
MenpneneeBa; CTpyKTypa NEPUOJNYECKOM CHUCTeE-
Mbl; npasuna B.M. KieukoBckoro; mnepuonnd-
HOCTb HW3MEHEHHUs CBOWCTB aTOMOB 3JIEMEHTOB:
SHEPruM MOHU3ALMHU, CPOACTBA K NIEKTPOHY, JJIEK-
TPOOTPULIATEIILHOCTH, paanycos Ban-nep-
Baanbca; mepuoanyeckuil XapakTep H3MEHEHHUs
XUMHUYECKHX CBOWCTB 3JIEMEHTOB; CBSI3b pacIpo-
CTPaHEHHOCTH XHMHYECKUX DJIEMEHTOB C HX IIO-
JIO’)KEHUEM B NEPUOANYECKON CUCTEME, MaKpo- U
MHUKPODJIEMEHTBI; THUIIBI XUMHUYECKOW CBS3M; Xa-
PaKTEPUCTUKH CBSI3EU: SJIEKTPUUECKHUE TUIOJIbHBIE
MOMEHTBI, 3PPEKTUBHBIE 3apsi/ibl ATOMOB, CTETIEHb
MOHHOCTH, HAaNpaBJIC€HHOCTh W HACBIIIEHHOCTb,
DHEPrus U JUIMHA CBA3U; METOJ BAJICHTHBIX CBS3EH;
CUTMa- U MU-CBSA3M, TUIIBI THOPUIN3AaLIMN ATOMHBIX
opbuTaneil 1 reoMeTpusi MOJIEKYJI; METOJ MOJIEKY-
JSIPHBIX OpOUTasel; NpuMeHeHNe TEOPUH XUMUYe-
CKOM CBSI3U B XUMHUM U OMon0rnu. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKLUU, CTENEeHb OKHCIIe-
HUS, OKUCIIUTENN U BOCCTAHOBUTEIIN, OKUCIIEHUE U
BOCCTAHOBJICHHE; COCTaBJICHHE YpPaBHEHHS OKHC-
JIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI (METOA
MOHHBIX MOJTypeaKInii); OKHUCJIUTEIBHO-
BOCCTAHOBUTENIbHBIE  MOTEHIUANIbI; YpaBHEHHE
Hepucra; onpenenenve HampaBiieHUs MPOTEKAHUSA
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKLIUN ¢
MTOMOIIbIO OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
MOTEHIINAJIOB, poib OKHCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakuuid B mpupone. Kowm-
IUIEKCHBIE COETUHEHUS], CTPOEHUE KOOPAUHALIMOH-
HOM cdhephbl KOMIUIEKCHBIX COCTUHEHUM: KOMILICK-
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Ne Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB [1JIAl ®opMupyembie
Ne pa3znena u TeMbl
n/n CAMOCTOSITEJILHOTO U3YUYEeHUS KOMIIETEeHIIUH

cooOpa3oBaresb, JIMraHbl, JOHOPHbBIE aTOMBI JIH-
raHJ0B, JIEHTAaTHOCTb, KOOPJAMHAIMOHHOE YHCIIO,
reoMeTpHsl KOOPIAMHAIIMOHHOW CQepbl; BHEIIHE-
chepHbIE HMOHBI; KOMIUIEKCHI C XeJIaTooOpasyro-
UMK U MaKpOLMKINYECKUMHU JTUTaHIAMHU; JUCCO-
IUAIMUsl KOMIUIEKCHBIX COCIMHEHUM B pacTBOpaXx,
KOHCTaHTbl YCTOMYMBOCTH M KOHCTAaHTBl HECTOM-
KOCTH; (DaKTOpBI, BIMSIONIME HA YCTOMYMBOCTH
KOMIUIEKCHBIX COEIUHEHHI B PACTBOpax: TEMIIE-
paTypa, XeJaTHhId U MaKpPOLMKINYeCKUH ddek-
THI, 3apsg LEHTPAIILHOTO HOHa-
KOMILJIEKCOOOpa30BaTeIIsi, TEOPUST KOOPIUHAIIUOH-
HOM XMMHWYECKOH CBS3H, 3HAUCHHE KOMIIICKCHBIX
COeIMHEHNI B OMOXHUMHH KIIETKU

5. O0pa3oBare/ibHbIE TEXHOJIOTHU

Tabauua 6
IlpuMeHeHNe AKTMBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJILHBIX TEXHOJIOTHA

HaunmenoBanue HCII0JIb3YEMbIX AKTUBHBIX U

Ne

i Tema u ¢popma 3aHaTHS HHTEPAKTHBHBIX 00Pa30BaTeJbHBIX TEXHOJI0-
M

1. | 'maponus conent JIP | PabGoTta B MaJIbIX Ipymimax

2. XuMHuueckass KUHETHKa. XUMHUUe-

JIP | PaGota B ManbIxX rpymnmnax
CKOE paBHOBECHE

3. OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC

peaxImu JIP | PaboTa B MajbIX rpynmnax

4. | KoMmieKcHbIe COeMHEHUS JIP | PaGoTa B MaJbIX rpynmax

6. Texkynuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOYHAS aTTeCTAIlUA 110
UTOraM OCBOCHUS IMCUHUIIMHBI

6.1. KourpoJsbHbie padoThbl, MHAMBUAYAJbHbIE 3aaHHS, ONIPOC

[IpuMepsl KOHTPOJILHEIX paboT:

OEAEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICLLIET'O OBPA3OBAHM S
POCCHMCKHI T'OCYJJAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET —
MCXA umenu KA. THUMHUPS3EBA
(®I'BOY BO PI'AY - MCXA nmenn K.A. Tumupszena)

Kadenpa xumun
KonTtponbshas pabota o teme «CriocoObl BRIpRXKEHHS COCTaBa PACTBOPOBY
Bapuant 1
1. Kak Ha3bIBaeTCsl OTHOIIICHHE KOTM4ecTBa B (MoJib), copeprkaiierocs B pacTBoOpe, K
0o0beMy ATOro pactsopa’?
2. Kakas yacTtuiia sSiBJISIETCA S5KBUBAIICHTOM CEPHOU KHCIIOTHI B PEAKIINU:

H>SO4 + 2NaOH = Na,SO,4 + 2H,0?
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3. CKoJbKO rpaMMOB XJIOpUa HATpuUs Tpedyetcs asns npurotoBienus 1 i1 20%-ro
pacTBopa MIOTHOCTHIO 1,15 r/mn?

4. Boruncnute Titp 50%-T0 pacTBOpa a30THOM KUCIOTHI MIOTHOCTHIO 1,31 1/MiL.

5. K 100 mi pacTBOpa a30THOM KHCIOTHI C MOJISIPHOM KOHIIEHTpanuen 1 Moub/1 npu-
6aswin 300 My BoJIbl. BeruricnuTe MOJISIPHYIO KOHIIEHTPALMIO NIOJyYE€HHOro pa30as-
JIEHHOT'O pacTBOpa.

OEJEPAJIBHOE 'OCYIAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUPEXJIEHME
BBICHIEI'O OBPA30BAHU
POCCHUHNCKHI I'OCYIAPCTBEHHbBIN AT PAPHBI YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®TI'BOY BO PIr'AY - MCXA umenn K.A. Tumupszena)

Kadenpa xumuu
KontponbHas paboTta o teme
«XUMHYECKask KHHETHKA. XUMUYECKOE PABHOBECHUEY
Bapuanr 1
1. Bo ckonbKO pa3 yBeIMUUTCS CKOPOCTh PEAKIIUU

2N20s5¢) = 4NO; (1) + Oy

IIPY YBEJIMYEHUHN JTABJICHUS B TPH Pa3a, €CIU SKCIEPUMEHTAIBHO YCTAHOBIICHO, YTO
3aBUCHMOCTh CKOPOCTH PEaKUMU OT KOHUEHTPALMHA PEAreHTa ONMMUCHIBACTCA ypaBHE-
HueM V = KC(N20s)?

2. Ha ckoJsIbKO TpagyCcoB HYXHO MOBBICUTh TEMIIEPATYpy, YTOOBI CKOPOCTh pEaKLUu
BO3pocia B 64 pasa, eciau TemrepaTypHblii KOA(p(GUIUEHT CKOPOCTH PEaKUU paBeH
47

3. B repMeTH4HO 3aKphITBIA cocyl BMeCTUMOCTBIO 1 1 momectuwnu 0,1 moinpb mnes-
taxyuopuaa ¢pocdopa. [Ipu HarpeBaHuu 10 HEKOTOPOMl Temmnepatypsl 50% HCXOAHOTO
KOJIMYECTBA MEeHTaxyopuaa pocdopa pa3ioKuioch U yCTAaHOBUIOCH PABHOBECHE:!

PC|5 ) = PC|3 T Clz (r)

Brruncnute paBHOBECHBIE KOHIIEHTPAIMK MeHTaxJopuaa docdopa.
4. B KakOoM HamnpaBJI€HUU CMECTUTCSI PABHOBECHE PEAKIIUU

2CH4(F) + 302(r)+ 2NH3(F) = ZHCN(F) + 6H20(r); AH =-939 KI[)K

a) MY MOHWKEHUU TEMIIEpaTyphbl; O) MPU MOBHIIICHUN JaBICHUS.
5. Boruucnure temnoBoi 3pdext peakuuu 00pa3oBaHUs CEPHON KUCIOTHI:
H-,O o) T SOs3 (x) = H,SO, (x)
SIBngercs nu naHHas peakus SK30TEPMUYECKON WIIA SHIAOTEPMUYECKON?
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ITpumepsl naTuBUAVaAIBLHBIX 3aanuil (CPC):

3ananue no Teme «CrnocoObl BEIPaKEHUSI COCTaBa PACTBOPOB»
BapuanT 1

1. B npunoxeHnu 2 NpHUBEAEHBI COCTABbl PACTBOPOB, UCIOJIb3YEMbIX ISl THAPOIOH-
HOTO BBIpAIIMBAHUs PACTEHUN B YCIOBUSX 3allUIEHHOTO rpyHTa. [lonb3ysich 3TuMuU
JAHHBIMH, BBIYUCIIUTE MOJIIPHYIO KOHIEHTPAIMIO KaXA0W U3 COJIel a30THOM KHUCIO-
ThI, BXOASIIMX B COCTaB muTaTebHOro pactBopa Kuoma. [1nmotHocTh pacTBOpa mpu-
HATH paBHOM 1 r/MIL.

2. B 240 mn Boasl pactBopwin 10 r xjopuaa kanusa. Belunciure MaccoByro J0JIO
3TOM COJIM B IPUTOTOBJIEHHOM PaCcTBOPE.

3. KakoBa MoJisipHasi KOHIEHTpauus 2 H. pacTBopa (pochopHOIl KUCIOTHI, €CIHU MPO-
JYKTOM peaKIuu HeuTpanuzanuu ssisieTcst ruapodocdar narpus?

4. Cxonbko rpaMMoB 25%-r0 pacTBOpa rUAPOKCUIA KaIHs HyKHO TpUiIUTh K 400 M
BOJIbI, YTOOBI MPUTOTOBUTH 15%-i1 pacTBOp?

5. CKOIBKO MHJUTAIIUTPOB 2 H. PaCTBOpPa CEPHOU KUCIOTHI HYKHO B3SITh JJIS IPUTO-
toByieHus 3 1 0,06 H. pacTBOpa?

3aganne o TeMe « BogopoIHbIi MOKA3aTeby
Bapuanr 1

1. Beruucnure pH TomatHoro coka, B 100 1 koToporo cojaepxurcst 4 Mr KaTHOHOB
BOAOpPO/A.

2. OntumanbHbie 3HaueHUs pH TMOYBBI JJiA BHIpAIIMBAHUS TOpoXa KOJEOIIOTCS B
npenenax ot 6,0 1o 8,0. Bo ckoibKO pa3 KOHIEHTpAIMsl KATUOHOB BOJOPO/IA, COOT-
BETCTBYIOIIasi MUHUMAJIbHOMY 3HaueHHIO pH, MpeBbIIaeT KOHIIEHTPALUIO KaTHOHOB
BOJIOPOJA, COOTBETCTBYIOIILYI0 MaKCUMAJIbHOMY 3HaueHuto pH?

3. Brruncnure pH pactBopa XJI0pOoBOJOPOIHON KUCIOTHL, B 1 J1 KOTOPOTO CONEPIKUT-
cs1 36,5 r HCI: a) Oe3 yuéra oTiiMuMs aKTUBHOCTH OT KOHUEHTpAIuu; 0) ¢ y4€TOM OT-
JIMYMsT AKTUBHOCTHU OT KOHIEHTpAInK (3HaUeHue Kod()PuIimeHTa akTMBHOCTH CM. Ha
cTp. 76 yueOHuKa). MOXKHO JIi B IaHHOM CJy4yae IpeHeOpeyb OTIMYHEM aKTUBHOCTU
OT KOHIEHTpalHUu?

4. BeruucnuTe CTENneHb JUCCOIMAlMU MypaBbUHOM KUCIOTH B 0,2 M pactBope u pH
ATOTO pacTBOpA.

5. Brruucnoute pOH pactBopa, B 2 1 KOTOpOro coAepkutcs 1 Monb ammuaka u 53,5 r
XJIOpUa AMMOHHSL.

[IpuMepHBIC BOOPOCHI KOJJIOKBUYMA « T€OopeTUUeCKUEe OCHOBBI XUMUM))

1. PacueT comepkaHusi KOMITOHEHTOB PacTBOPa 33JaHHOTO COCTaBA.
2. Croco0bI BBIpaXEHHsI COCTaBa PACTBOPA M MEPEXO OT OJHOTO CIOcoda K JIpyro-

My.
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3. Onpenenenne pH 3amanHoro pacteopa, konmentpauuu [H'] wiu [OH] B pactBo-
pax CUJIbHBIX U CIA0BIX 3JIEKTPOJIUTOB.

4. Hanucanue ypaBHEHHS THIPOJIM3a B COKpAIlEHHOW HOHHOW (opMme, pacueT KOH-
CTaHTBbI THJIPOJIN3a, CTEIIEHU TUAPOJIN3a U pH ruaponr3yommxcs: Coneu.

5. HaxoxneHue CKOpOCTH peakiuu NMPU U3MEHEHWH KOHIEHTPAlUW HMCXOJHBIX Be-
HIECTB, TEMIEPATYPHI, TABICHUS.

6. BplunciieHHne KOHCTaHThl PABHOBECHS, UCXOJIHBIX WJIM PABHOBECHBIX KOHIIEHTpA-
U KOMIIOHEHTOB PEAKIIMOHHON CMECH.

7. YCTaHOBJIEHHE HAINPABJICHUS CMEILIEHUS PABHOBECUS IPH W3MEHEHUU YCIOBUUI
IPOTEKaHUS PEAKIUY.

6.2. Onmcanme mnokasarejledl W KpPUTEPHEB KOHTPOJIA YCIHEeBAeMOCTH,
onucaHue MKAaJ OLeHUBAHUS

JIJist OllEeHKW 3HAHWUW, YMEHHM, HaBBIKOB M (POPMUPOBAHUS KOMIIETCHIIUU IIO
JTUCIUTUIMHE MOXKET MPUMEHSITHCSI OaNIbHO-PEUTUHIOBast CHCTEMa KOHTPOJISL U OIEH-
KU YCIIEBAEMOCTH CTYEHTOB.

B ocHoBy 6ambHO-peiiTuHroBoil cuctemsl (BPC) monoskeHbl TPUHITUIIBI, B CO-
OTBETCTBUU C KOTOPBIMU (DOPMUPOBAHKME PEUTUHIA CTYACHTA OCYILECTBIISETCA B XO-
7€ TEKYIIEro U MPOMEXYTOYHOr0 KOHTPOJIsl 3HaHui. CTy1eHT, HaOpaBIIUi B T€UEHUE
CEeMECTpa MpPHU OCBOECHUU TUCUUIUIMHBI HEOOXOIUMOE JJIA aTTECTALMH KOJIMYECTBO
0aJIOB, MOTyYaeT 3a4eT C OLICHKOM M0 OAJNTIbHO-PEUTUHTOBOM CUCTEME.

Tabnuna 7
Hlxana 3ader ¢ oneHKOI
OllCHUBAHUS
102-135 OTITUYHO
91-101 XOPOIIIO
68-90 YAOBIIETBOPUTEIHHO
0-67 HEYJIOBJIETBOPUTEIBHO

baibHO-pEUTHUHIOBAsE CTPYKTYPA OLIEHKHU:

3amura mabopaTopHbiX padboT — 50 6amioB (5 padot % 10 6anI0B)

BrlimoniHeHrEe MHIUBHUAYATbHBIX JAOMAIIHUX 3amaHuii — 25 GamnoB (5 3amanuit X 5
0aioB)

Kontponbsubie paboTsl — 40 6aninoB (4 KOHTPOIbHBIE paboThHI X 10 6aIoB)

Omnpoc — 20 6amos (1 ompoc x 20 6aIoB)

MakcumanbHast cyMma 0amioB: Smax = 90 + 25 + 40 + 20 = 135

Tekymye 3a70KEHHOCTH 10 WHIWBUIYAJIbHBIM JOMAIIHUM 33JaHUSM, KOH-
TPOJILHBIM paboTaM U 3alUTe JA0OPATOPHBIX PabOT JOJIKHBI OBITh JTUKBUAUPOBAHBI
B TEUEHUE HEJEINH MOCJIE CPOKa, 0003HAYEHHOIO B TEMAaTUUYECKOM IIaHE J1JabopaTop-
HBIX paboT, BO BpeMs olpeaesnsieMoe npenogasaTeneM. Kaxnas cienyromas Heaens
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OTIO3/1aHMsI HAKa3bIBACTCS BhIUMTAaHWEM | Oayia W3 OIEHKH 3a JIOMalTHee 3a/JaHue.
OTpaboTku 1aOOPAaTOPHBIX PabOT OCYIIECTBISIFOTCS TOJBKO B MPUCYTCTBUH M TIOJ
PYKOBOJICTBOM JIJaDOpaHTa, KOTOPBIM Ha3HAYAET BPEMSI OTPAOOTKH.
Bubl TeKyI1ero KOHTPOJIsl: MHAWBUAYAJIbHbBIC 3alaHuUs1, KOHTPOJIbHBIE pabOTHI,
ompoc 1o TeMam 1-3, 3amura 1a00paTopHbIX padoT.
Bubl mpoMeKyTOYHOTO KOHTPOJIS 110 TUCHUILIMHE: SK3aMEH.
7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnedyeHne JUCHUIINHbI

7.1 OcHoBHas IUTEpaTypa

1. Kusases, /[.A. Heoprannueckas xumus. B 2 1.Yacte 1. TeopeTnyeckue OCHOBHI :
y4eOHUK N5l akageMuyeckoro Oakanaspuata / JI.A. Kuszes, C.H. Cmapeirus. — 5-¢
u3n. — M: UsnmarensctBo [Opaiit, 2017. — 253 c. — Cepus: bakamaBp. Axagemude-
CKHM KypC.

2. Kusases, /[.A. Heopranndeckas xumus. B 2 aw.Yactp 2. XuMus 37€MEHTOB : y4eo-
HUK JIJ1s akageMuueckoro Oakanaspuara / JI.A. Kuszes, C.H. Cmapbirus. — 5-e usa. —
M: UznarensctBo FOpaiit, 2017. — 359 c¢. — Cepust: bakanaBp. AkageMHuuecKuii Kypc.
3. Cmapwvieun, C.H. Heopranudeckas xumus. [Ipaktukym: yueOHO-TIpaKTHIECKOE TTO-
cooue / C.H. Cmapsirun, H.JI. barnaseu, 1.B. Jlaitnakosa; nox pen. C.H. Cmapeiru-
Ha. — M.: U3narensctBo FOpaiit, 2017. — 414 c. — Cepus: bakanaBp. ba3zoBbiii kKypc.

7.2 JlonoJIHUTEJIbHAS JIUTEPATYypa

1. I'punsyo, H. Xumus snementoB: B 2 T. / H. I'punByn, A. Opuiio. - M.: budowm.
JlaGoparopus 3HaHuid, 2011.

2. Pabunosuy B.A., Xasun 3.4. Kpartkuii xumuueckuid crpaBoYHHK. M.: Xumus,
1994,

3. Xumuueckas sanukioneaus B 5 T. / mox pea. H.C. 3eduponsa. - M.: bomasimas poc-
cuiickas sHuuKIoneaus, 1988-1998.

7.3 MeToauyeckne YKa3aHH$l, PEKOMEHJANUHM M Jpyrue marepuajibl K
3aHATUAM

1. Cmapvieun C.H., Baenasey H.JI., Kusazes /[.A. Heopranndeckas xumus. Jlabopa-
TopHbIH TpakTUKyM. M.: PTAY-MCXA, 2018. DnexTponHoe yuebHOe mocodue (0oT-
KPBITBII JOCTYII).

8. Ilepeyennb pecypcoB HHPOPMAIHMOHHO-TEJICEKOMMYHHUKAIIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIMHBI

1. www. webelements.com (OTKpBITBIi 10CTYII)
2. WWW. XumuK.ru (oTKpbITBIN AOCTYII)
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9. Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIs
OCyIIIeCTBJIEHUSI 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

Tabmauia 8

CeneHus 00 00ecrie4eHHOCTH CIENNATM3MPOBAHHBIMY ayUTOPUSIMH,
Ka0MHeTaAMMH, J1a00paTOPUAMH

HanmeHoBaHMe crieliUAIbLHBIX IIOMeLLe-
HUI U IOMeELeHHU I )i CAMOCTOSATE Ib-
HOM padoThl (Ne yueOHOro Kopmyca, Ne

ayIMTOPUM)

OCHaHIeHHOCTB CHelHAJbHBIX IOMENIeHNI B M0~
MeIlleHUH IJIA CaMOCTOSATeIbHOM’ paﬁoTLI

1

2

JlexmonHnas ayauropus (yueOHBIH KOpITyC
Ne 6, BombImiast XuMHU9IKa)

1.MynbTuMuuiiHas yCTaHOBKA B KOMILIEKCE C KOM-
nerotepom 1 mr. (MuB.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)

3. Jlocka memnoBast — 3 IIT.

4.Cton nucbMeHHBIN — | mT

JleximonHas ayauropus (yueOHBII KOpITyc
No 6, ayn. Ne 333)

1.Crenp «Ilepnoamueckas Tabdiu. JI.M. MenneneeBay»
lmr. (MaB.Ne101237/1)

2.MynpTUMHIMIHAS. YCTAHOBKA B KOMIUIEKCE C KO-
netotepoM (MuB.Ne 591717/1, NuB.Ne558882/3,
NuB.Ne 591711/1)

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

4. CtoJibl TUCEMEHHBIC — 2 IIT.

5. ocka menoBast — 1 miT.

6.11apThl — 18 miT.

7.Ctyn Tabyper — 36 miT.

YueOnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayna. Ne 232)

1.BorrsoxHoi mkad 2 mr. (MuB.Ne558387/1,
NuB.Ne558387/2)

2.1Ixad nsa peaktuBoB 2 T (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad ans nocyast 1 mr. (MHB.Ne558385/2)
4.Crenn «Ilepun cuct. JI.1. Menneneena 1
mT.(MuB.Ne560006)

5.Moka na6opatopnast 7 it (MuB.Ne558384/19,
MuB.Ne558384/20, NuB.Ne558384/6,
NuB.No558384/7, uB.Ne558384/9, MuB.Ne558384/8,
NHuB.Ne558384/5)

6. Cron naboparopHsblii — 16 miT.

7.Ctyn TaGypet — 30 mir.

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 557189)

10. Moiika maboparopnas 6 mr. (MuB. Ne 558384/1,
Hus. Ne 558384/2, us. Ne 558384/3, Nus. Ne
558384/4 MuB. Ne 558384/5, NuB. Ne 558384/6)

10. Becnl ananutuyeckue — 1 m. (MuB.Ne 558408/2)
11. Becol anextponnsie — 1 mt.(MuaB.Ne 558409/4)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410/1)
13.9nexrpomkad cymminbHbi — 1T, (MHB.Ne
558411/2)

14 ITucemenHsblit cTo — 1 1IT.

VYuebnas nadopatopus (yueOHslii kopiyc Ne 6,
aym. Ne 235)

1.Bormspxnoit mkad 2 mr. (MuB.Ne558387,
NuB.Ne558387/3)
2.1Ikad nns peaktuBoB 2 T (MuB.Ne558386,

18




NuB.Ne558386/1)

3.1Ixad mms mocyner 2 mt. (MaB.Ne558385/1,
NuB.Ne558385)

4.Crenp «Ilepug cuct. .M. Menneneena 1
wT.(MaB.Ne560005)

5.Moka na6opatopnas 7 mt (MuB.Ne558384/19,
NuB.Ne558384/20, UuB.Ne558384/6,
NuB.No558384/7, uB.Ne558384/9, NuB.Ne558384/8,
WHuB.Ne558384/5)

6. Cton mabopatopHsblii — 27 mT.

7.Ctyn tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/2)

10. Motika a6oparopnas 7mrt. (MuB. Ne 558384/7,
Hus. Ne 558384/8, uB. Ne 558384/9, Nus. Ne
558384/10 NuB. Ne 558384/11, 1uB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becs! ananutnyeckue — 1 m. (MuB.Ne 558408/3)
11. Becwr anektponnsie — 1 mr.(MaB.Ne 558409/5)
12. Onextponeus — 1 mwt. (MuB.Ne 558410)
13.9nexrpomkad cymmnbHbiid — lmr. (MaB.Ne
558411)

14.ITuceMeHHbIi cTOT — 1 1IT.

YueOnas maboparopus (yueOHbIiH Kopiryc Ne 6,
ayna. Ne 236)

1.Bortsoxnaoi mkad 2 mr. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ikad mnsa peaktuBoB 2 mt (MHB.Ne558386/4,
NuB.Ne558386/5)

3.lIxad ans nocyast 2 mr. (MaB.Ne558385/3,
NuB.Ne558385/4)

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

5.Moka naboparopHas 6 T (MHB.Ne558384/15,
NuB.No558384/16, TuB.Ne558384/17,
NuB.Ne558384/18, MuB.Ne558384/19,
NuB.No558384/8, uB.Ne558384)

6. Cton nabopaTopHblif — 27 mT.

7.Ctyn tabypet — 30 miT.

8. locka menoBas — 1 mir.

9. PH-metp — 1 mr. (MuB.Ne 558419/5)

10. Moiika naboparopHas 6mr. (MuB. Ne 558384/15,
WuB. Ne 558384/16, MuB. Ne 558384/17, uB. Ne
558384/18 NuB. Ne 558384/19, Mus. Ne 558384/20)
10. Becnl ananutuyeckue — 1 mt. (MuB.Ne 558408/9)
11. Becsl anextponnsie — 1 mt.(MuB.Ne 558409/12)
12. Onextponeus — 1 mwr. (.(MaB.Ne 558410/2,
NuB.Ne 556072)

13.9nekrpomikad cymminbHbii — 1. (MaB.Ne
558411/3)

14.ITucbmenHslit cton — 1 mT.

VYuebnas nadopatopus (yueOHslii kopiyc Ne 6,
ayma. Ne 332)

1.Hentpudyra lmr. (MuB.Ne 558412)
2.Muxkpockon 1 mT. (MaB.Ne160308)

3.ITeus mydunsuas (Mus. Ne 34751)

4.Crenn «Ilepuonnyeckas tadn. /.. MenneneeBay»
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lmrr. (MuaB.Ne101237)

5. Becnl anmektpon. SC2020 1 mrr. (MuB.Ne 35077/3)
6. Ikad ans mocyast 1 mt (MuB. Ne 558385)

7. llIxad nns peaktuBoB 1 mr. (MHB. Ne558386)

8. lIka¢ BeiTsxHOM 2 mT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memmoBast — 1 1mT.

10. JlabopatopHbIe cTOIBI — 15 mmIT.

11.Ctyn Tabypet — 30 mT.

12. ITuceMeHHbId cTO — 1 WIT.

Yuransuerii 3an (Llentpanbuas nayunas 6u0- | [l caMoCTOSATENIBHOM pabOThI CTYICHTOB
nmmoteka uM. H.W. JKenesznosa),

Komnatel caMonoaroToBKku (0OIIEKUTHS)

10. MeTtoaudeckue PerOMEeHIaAUNA CTYACHTAM 110 OCBOCHHUIO TUCIHUIIINHbI

JIJist OCBOEHUSI TUCHMIUIMHBI « XUMHs CTYJIEHTaM HEO0OXOJMMO UMETh PEKO-
MeHAyeMble yUeOHUKN U yueOHble ocoous. [Ipu ocBoeHMM KaXXJ10¥M U3 TeM TUCIU-
IJTMHBI CTYJCHT JOJKEH BHUMATEIbHO M3YUYHUTh M 3aKOHCIEKTUPOBATh MATEPHUAIl 110
ATOM TeMe, MOJATOTOBUTHCS K BBIOJHEHHIO JaOOpaTOpHO padOThI, BHIMOIHUTE ITY
7a00paTopHyI0 padoTy B JlabopaTopuu U 3alUTUTh €€. Kaxxapiii u3 BUI0B yueOHOU
NeSATEIbHOCTH OLICHUBAETCS B Oajlax M yYUTHIBAETCSA B peUTUHIE cTyaeHTa. [ ca-
MOKOHTPOJISI CTYAEHTOB MIPEeIHA3HAYEHBI TECTHl U KOHTPOJIbHBIE BOPOCckl. KOHTpoIb
OCBOEHHSI TEMBI CTYJEHTOM OCYILECTBIISIETCA B BUIE KOHTPOJIBHOU pabOThI U KOJUIO-
KBUYMa.

JI1s KOHCIEKTUPOBAHUS MATEPUANIOB 3aHITUH PEKOMEHIIYETCS 3aBECTHU OT-
JENBbHYIO TeTpaab U3 96 nucToB. KOHCIEKT KaKIOTro 3aHATHS CIEAyeT HauMHATh C
Ha3BaHUS TEMbI M YKa3aHUs J1aThl €ro MpoBeeHMs. Bee 3aronoBku pa3aenos MaTepu-
aja cieayeT YeTKO BbLACNATh, HapUMep, MoJUepKkuBaHueM. Bo Bpems 3aHsTus cre-
yeT BHUMATENBbHO CIEAUTH 32 XOJIOM MBICIIM MPENoAaBaTeNs U 3aluChIBaTh BaXK-
HEHIIME ONpEeNeH s, pa3bsICHEHUS, (POPMYJIbl, HA3BAaHUS BEILECTB, YPABHEHUS XU-
MUYECKUX peakunil. Takxke HyKHO cTapaThCsi BOCIPOU3BOAUTH B KOHCIIEKTE PUCYHKHU
U TaOJUIIbI, KOTOPBIE JEMOHCTPUPYET MpenojaBaresb. Marepuani, KOTOPbIN KaXeTcs
CTYJEHTY HEJOCTaTOYHO MOHSTHBIM, CJIEeIyeT IpopadoTaTh MO YYeOHUKY U BOCIIOJb-
30BaThCsl TOMOLIBIO MpernoaaBaTens. PaboTaTh ¢ KOHCIIEKTOM HYKHO €XEHEIEINbHO,
BHOCSI B HETO CBOM JIOTIOJTHEHUSI, 3aMEYaHMs U BOIIPOCHI (JIs1 3TOTO B TETPAIH Cleay-
€T OCTaBJIATh IIUPOKHUE TOJIs).

JIist moAroToBKU M (PMKCUPOBAHUS JaOOPATOPHBIX pabOT CleyeT 3aBECTH OT-
JENbHYI0 TeTpaab u3 48 nmucToB (JlabopaTtopHbli xypHal). [Ipu moaroToBke k gado-
paTopHOil paboTe cieayeT cocTaBuTh Kpatkuid (1-1,5 cTpaHuIlbl) KOHCIIEKT TEOPETHU-
YECKOTro MaTepralia, Ha KOTOPOM OCHOBaHa JaHHas JlabopatopHas padora. J{ms mos-
TOTOBKHM KOHCIIEKTa MCIIOJIb3YIOT TJ1aBbl y4eOHHKa, PEKOMEHIOBAHHBIC MpETogaBaTe-
JIEM U KOHCIEKT, 3allMCaHHbII Ha 3aHATUU. Taxke mpH JOMalllHEeW caMOCTOATEIbHOM
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MOJIFOTOBKE K J1a00paTOpHOM paboTe HY)KHO HA4YE€PTUTh TAOJUIbI, TPUBEIEHHBIE B
IPaKTUKyMe, U MPOU3BECTH HEOOXOAMMBIE AJisl MpoBeAeHUs paboThl pacuérel. Jlo-
MaITHss TOJArOTOBKA SIBIIACTCS HEOOXOMMMOW 4YacThio jabopaTopHOil paboTel. bes
He€ HEBO3MOXKEH OCMBICIICHHBIN MOJAX0] K BBIMOJHEHUIO 3KCIIEPUMEHTOB U U3MEpe-
Huit. Kpome Toro, orpaHnyeHHOE BpeMs, OTBOJIUMOE Ha BBIMIOJIHEHHUE Jab0paTOpHOM
paboThl, TpeOyeT XOpPOIIO CKOOPAMHUPOBAHHBIX JACHCTBUN CTYyIEHTa, K KOTOPBHIM
TaK)ke HE0OXOJUMO MpelBapUTEIbHO MOArOTOBUThCSA. [locie 3aBepiieHust sKcrnepu-
MEHTAJIbHOM 4YacTu paboThl HEOOXOAMMO MPOU3BECTH OOpPaOOTKY MOJYyUYEHHBIX pe-
3yJNbTATOB, C/IETATh BHIBOJBI U 3AIIUTUTH pabOTy y MpErnoaaBaTels.

B xone 3aHATHS HYXHO aKTHBHO paboTaTh, OTBEYas Ha BOMPOCHI MpPENoaaBa-
TeJsI, y4acTBYsI B IMCKYCCUH U 3a/aBasi COOCTBEHHBIE BOMPOCHI JIJISl YSICHEHHSI CIIOXK-
HOTO JIJIs1 MIOHUMaHUsI MaTepuana.

Ha mepBoMm 3aHATHM BCE CTYJIEHTHI 3HAKOMATCS C MpPaBWJIAMU TEXHUKH 0e3-
OIACHOCTU U 00s3aHBI CTPOTO BBHIMIOJHATH UX MPHU MPOBEJIEHUU BCEX JTaOOpPaTOPHBIX
pabor.

[Ipomyck 3aHATHI 0€3 YBa)XKMTEJIbHON NMPUYUHBI HE JOMyCKaeTcs. 3aJ0KeH-
HOCTU (MIPOIyIIEHHBIE JIa0OpaTOpPHBbIE PAaOOTHI, HEBBITOJHEHHBIC WHIWBUIYaTbHbIC
JIOMAIITHUE 33J]aHus, KOHTPOJIbHBIE PAOOTHI, KOJUIOKBHYMBI) TOJKHBI OBITh JTMKBUIH-
POBaHBI.

CamocrosiTenbHas paboTa CTy/JICHTOB HaJl KypCOM aHaJUTHYECKON XMMHH 3a-
KJIF0UaeTCsA B CUCTEMaTUYeCKON paboTe ¢ yueOHMKOM U JISKIUSMU, MTOATOTOBKE K Ja-
OopaTopHBIM paboTaM, KOHTPOJLHBIM padoTaM U KoymtokBuyMam. Ocoboe mMecTo B
CaMOCTOSITENTLHOW pab0Te 3aHMMAET BBIMOJHEHUE WHIWBHUIYATbHBIX OMAIIHUAX 3a-
JaHWH, KOTOPBIE MO3BOJSIOT OCYIIECTBIATh CAMOKOHTPOJIb YCBOCHHS Y4eOHOTO Ma-
Tepuaia, TPUBUBAIOT HABBIKM TMOMCKAa HEOOXOAMMON XMMHUYECKON WH(pOpManuu U
HEOOXOJMMBIX B OYyIyIIeH MPaKTUYECKON NeATebHOCTH OaKalaBpOB XWMHUYECKHX
pacueTos.

[Tpu pemiennu 3aga4 HEOOXOAUMO pa3oOpaTh BCe TUIIOBbIE 3a7auu, MPUBEAEH-
HbIE KO BCEM TE€MaM, YTO MOMOXET B BBIMOJHEHUU HHAUBUAYAJTHLHOTO JOMAIIHETO
3aJjaHusl ¥ KOHTPOJIBHOU pabOThI, KOTOPAsl 3aBEPIIACT KAXKIyI0 TEMY Kypca.

Buabl u ¢gopmbl 0TPAGOTKH NPONYIIEHHBIX 3AHATHIA

[IpomymieHHble JEKIUU CTYIEHT OTpadaThIBA€T CAMOCTOSITEIbHO, H3yuas
y4eOHUK U TOTIOTHUTEIBHYIO JINTEPATYPY MO COOTBETCTBYIOIIUM TEMaM.

CrynaeHT, MpOIyCTUBIINK JTaAOOpaTOpHBIE 3aHITHS, 005S3aH MOATOTOBUTH KOH-
CHEKT MPOMYIIEHHOM J1abopaTopHOW pabOThl U B MPUCYTCTBUU JIabopaHTa Kadeapbl
oTpaboTaTh €€ B CBOOOIHOE OT 3aHATUN BpeMs. CTyJleHT 6e3 KOHCIEeKTa jJaboparop-
HOU paboTHI He AomyckaeTcs 10 oTpadoTku. [locme BbIoTHEHUS 1TabopaTOpHOH pa-
OOThI JJAOOPAHT B KOHCIIEKTE CTABUT ATy OTPAOOTKHU U MOJIHUCH.

Texymue 3a70KEHHOCTH MO MHAWBHIYaTbHBIM JOMAIIHUM 3aJaHUsIM, KOH-
TPOJBHON padoTe U 3aluTe Ta0OPATOPHBIX PAOOT TOKHBI OBITH JIUKBUAUPOBAHBI B
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TEUCHHUE HEJIENTH Mocie Cpoka, 0603HaYEHHOrO B TEMATUY
HBIX pa6m, BO BpEMA, ornpenenieMoe rperiogaearenem.
1. Meroanueckue PeKOMEHIAINM NPenoJasaTe sMH 1o OpraHv3auuvu
06)"!0""71 1o JUCHATIINHe

€CKOM TUIaHe na6opaTop-

Crieumdnka mucumnammer «Heopraumdeckas xumusy 3aKJTIOY2ETCA B Hepas-
PBIBHOH CBA3KM TeOpHH C ripakTukoit. TeopeTuueckue ZHaHHUA, KOTODBIE CTYIEHTHI Mo-
My"alOT Ha JIEKUMAX W MPH CAMOCTOATENBHON MOAroTORKE, NOATBEPANAIOTCA U yC-
BaMBAIOTCA Ha /1ab0paTopHbIX 3aHATHAX. [L1A ycremHoro YCBOCHHA MaTepuaia He-
0OXOIMMBI 3HAHHA XUMUK B OOBEME IIKOTBHOA NporpavMsl ¥ MareMaTthku. [10BsI-
IUCHHE YPOBHA 3HAHHA M0 XMMHMM y CTYNEHTOB HEPA3PHIBHO CBA3aHO C MOHCKOM H
BHEPEHHEM HOBBIX MyTeil COBEPIIEHCTBOBAHAA METOIMKH MPENoIABaHHA

- MCMOE30BaHME PasHOOOPasHBIX HOPM, METOZOB ¥ MPHUEMOB AKTHBM3ALMH
MO3HABATE/IbHOM NEATEbHOCTH YYAIUMXCA (B T.9. HHTEDAKTHEHBIX);

- MCMOJIb30BAHME HATANHOTO MaTepHana: TaOiuil, PHCYHKOB, CXeM, MPUPOL-
HBIX MUHEPAJIOB, 1IEMOHCTPALMA OMBITOR;

- PCLUCHHE XUMHYECKHUX PACYETHBIX W IKCTIEPUMEHTATLHBIX 3aJa9 Kak MeTOI
00Y4YEeHHUS XUMHH;

- KOMIBIOTEPHU3ALHUA O0YYEHHA;

- MCMO/Ib30BaHHE PA3IHYHBIX HOPM OpraHM3alMH CaMOCTOATEILHOH PaboThI
CTYJAEHTOB: HHAMBHUAYa/IbHAsA, [PYMINOBAA, KO/UICKTHBHAA;

- OpraHHM3aluA WHAWBUAYATbHOH pPadOTsl CTYJEHTOB C Y4ETOM YPOBHA MOATO-
TOBKH;

- CHCTEMaTH4YeCKHI KOHTPO/b 3HaHMH B MpoLecce 00y4eHns (MpoBepKa MHIM-
BHIYaIbHBIX 3alaHHH, NPOBEIEHHE KOHTPOIBHBIX PadoT, OMpoca. MpHéM nadoparop-
HBIX pador).

IIporpammy paspaGoranu:
A .B. XeBHepos, K.X.H.

E.M. E¢danosa
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PEINEH3UA
Ha pa0o4yro MporpaMmMmy AUCHUILIHHBI MOaYJIb «b1.0.05 Xu-
mMus»» o HanpasJieHuio 35.03.10 — JlanamagTHast apXUTEKTY-
pa 1o HanpasJieHHOCTH (mpoduisb) «JlanamadrHoe npoexkTH-
poBaHue» (KBaTU(UKAIHUA BbITYCKHUKA — 0aKaJiaBp)

Cepérunoit .U., mpodeccopom kadenpsl arpOHOMUYECKON, OMOIOTHIECKOM
xumun u paguonorun ®PI'bOY BO Poccuiickuil rocy1apcTBEHHBIN arpapHblii yHU-
BepcuteT —-MCXA umenu K.A. TumupsizeBa, JOKTOpOM OMOJOTHYECKUX HAyK (nanee
[0 TEKCTYy PELEH3EHT), MPOBEJeHA peleH3Us paboyell MmporpaMMbl JIUCHUILTAHBI
«b1.0.05 Xumus» OIIOIT BO no nanpasnenuto 35.03.10 — JlanamadtHas apXuTek-
Typa, HarpaBlieHHOCTH (mipoduis) «JlanamadTHoe NMpoekThpoBaHUe» (OakaiaBpH-
aT), pazpaborannoii B ®I'bOY BO «Poccuiickuii rocy1apcTBEHHbIN arpapHblii YHH-
BepcuteT —~MCXA umenu K. A.TumupsizeBa», Ha kadeape XuMuu (pa3paboTUUKH —
KesnepoB A.B., noueHt kadeapsl XMMUM, KaHIUAAT XUMHUYECKUX Hayk; EdanoBa
E.M., accucteHT Kapeapbl XUMHH).

PaccmoTpeB npeicTaBieHHBIE HA PEIICH3UIO0 MaTEPUATIbl, PEIICH3CHT MPUILIET K
CJICYIOIIUM BBIBOJIAM:

1. TlpenbsiBnennas padbouas nporpamma gucuuiuinHbl «b1.0.05 Xumus» (na-
nee no tekcty IIporpamma) coorBercTByeT TpeboBanusiM ®I'OC mo HampaBIeHUIO
35.03.10 — JlanmmadTHas apxutekrypa. [Iporpamma coaepuT Bce OCHOBHBIEC pa3-
JIeJIbl, COOTBETCTBYET TPEOOBAHUSAM K HOPMAaTUBHO-METOAMYECKUM JOKYMEHTAM.

2. IlpencraBnennas B IIporpamme axkTyalbHOCTh Y4YEOHOW AMCIMIUIUHBI B
pamkax peanuzauuu OITOIT BO He mopieXuT COMHEHUIO — AUCUUILIMHA OTHOCUTCS
K 00s13aTenbHOM YacTu yueOHoro mukia — b1.

3. [IpencraBnennsie B [IporpamMmMe 1enu AUCIUIUIMHBI COOTBETCTBYIOT TpeOo-
BaansiM OI'OC nanpasnenus 35.03.10 — JlanamradgTHas apXuTEKTYypAa.

4. B cootBerctBuu ¢ IIporpammoit 3a auciurmmmaon «b1.0.05 Xumusa» 3a-
KkperuieHsl 3 komnereHuuu. Jucuumimza «b1.0.05 Xumus» u npencrasiennas lIpo-
rpamMMa CIioCOOHBI peaan30BaTh UX B OOBSIBICHHBIX TPEOOBAHUSX.

5. Pe3ynbrarel 00y4yeHus:, npeacrabiieHHble B [IporpamMme B kareropusix 3HaTh,
YMETb, BJIaJI€Th, COOTBETCTBYIOT CIIEHU(PUKE U COACPKAHUIO TUCIUIUIMHBI U JIEMOH-
CTPUPYIOT BO3MOKHOCTb MOJTyYEHUSI 3asIBJICHHBIX PE3YJIbTATOB.

6. O6mras TpynoéMkocTh qucturuinabl «b1.0.05 Xumus» coctaBiser 3 3a4éT-
HbIX enuHUIBI (108 yacos).

7. UadopManyst 0 B3aUMOCBSI3U U3y4YaeMbIX JUCIMIUIMH U BOMPOCAM HCKIIIO-
YeHUs TyOJIMPOBAHUS B COACPKAHUU JUCIMIUINH COOTBETCTBYET JCHCTBUTEIIHLHOCTH.
Hucunmnna «b1.0.05 Xumus» B3auMocBsizana ¢ apyrumu gucuumuinaamu OTIOIT
BO u Yue6noro miana no nanpasienuto 35.03.10 — JlannmadTHas apXuTeKTypa H
BO3MOXXHOCTh AyOJIUPOBAHUS B COJIEPKAHUU OTCYTCTBYET.

8. IIpencranennas IIporpamma mpesmnosaraeT UCIOIb30BaHUE COBPEMEHHBIX
0o0pa3oBaTeIbHBIX TEXHOJIOTHUN, UCIOJIB3YEMBIX MPU PEeaM3alMi PA3JIUYHBIX BHUIOB
y4ueOHoM padoTel. DopMbI 00pa3oBaTEIBLHBIX TEXHOJIOTUA COOTBETCTBYIOT CHEeIUdU-
K€ TUCIUTIINHBI.

9. IIporpamma aucuumnbbl «b1.0.05 Xumus» npenmnosiaraet 3aHATHS B UH-
TEepaKkTUBHOMU (hopme.
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10. Buasl, cogepkanne ¥ TpyaoEMKOCTh CaMOCTOATENBHON paboThl CTydeH-
TOB, NpejicTapsieHHbie B [Iporpamme, COOTBETCTRY 10 TPEGOBAHMAM K MOArOTOBKE Bbi-
MyCKHUKOB, conepxkaumumuca eo ®I'OC BO wanpaesenus 35.03.10 — Jlanmuadraas
apXMTEKTYpa.

11. TpencraenenHsie u onucaHHeie B [Iporpamme dopmsr Tekymeit ouerku
3HaHWA (MHAMBHIYaTbHbIE 3a1aHUA, KOHTPOJIBHEIE PaGOTHI, Orpoc, 3amuTa aabopa-
TOPHBIX PaboT) COOTBETCTBYIOT CrieUM(HKe AUCUMILTUHEL M TPEGOBAHUAM K BBIITYCK-
HHUKaM.

dopma MPOMEAKYTOUHOrO KOHTPOIA 3HAHHMA CTYIEHTOE, rnpeIyCcMOTpEeHHaA
NPOrpaMMOH, oCyliecTBAeTCA B GOpMeE 3a4€Ta C OLEHKOM, YTO COOTBETCTBYET CTa-
TYCY MUCLUMIUIMHBI, KaK AHCUMIUIMHBI 00A3aTeqbHOM 4acTH y4eOHOro umkia — bl
®I'OC nanpaenenus 35.03.10 — JlanawadtHas apXUTeKTypa.

12. ®opMbl OLEHKH 3HAHHIA, NpeICTaBIeHHbIE B [Iporpamwme, cooTeercTeyioT
creunpuKe IMCUMILTHHBL U TPEGOBAHUAM K BBITYCKHUKAM.

13. VyeOHo-MeTOnMYeCKOE OOecneyeHne AUCUMILTHHLI NpECTaBIEHO: OCHOB-
HOH JIMTepatypoit — 1 ucToyHKKa (6a30BbIi YUEOHHK B 2 4aCTAX M MOCOOHE 114 Ca-
MOCTOSATEIbHOM padoThl), NOMOMHUTEIBHON IMTEPATYPOil — 3 HAUMEHOBAHUA, METO-
AUYECKHMH YKa3aHUAMH — | MCTOYHHMK, MHTEPHET Pecypchl — 2 MCTOYHHKA H COOT-
BETCTBYIOT TpeboBannaM ®I'OC nanpaenenus 35.03.10 — JlanawadThas apxuTex-
Typa.

14. MarepuanbHo-TeXHHYECKOE OOECreyeHHe AMCLIMIUTHHGI COOTBETCTBYET
cneurduke aucunnanuel «b61.0.05 Xumus» U 00ecneuuBaeT HCNOI530BaHHE coBpe-
MEHHBIX 00pa30BaTe/bHBIX, B TOM YHC/Ie HHTEPAKTHBHBIX METOI0B O0YYeHUA.

15. Meronuyeckne pekoMeHIalMH CTyJSHTAM H METOIMYECKHE PeKOMeHIa-
UMM NpenoaBaTesisM Mo OpraHH3alHH 00y4eHHA M0 AHCLHIUTHHE 1a0T NpeacTaBie-
HHUe o cneunduke oOyyenus no aucuunaube «51.0.05 Xumusy.

OBUIHE BBIBOAbI

Ha ocHoBanuu npoBegHHOI peLeH3HH MOKHO CAeNaTh 3aKTIOYSHHE, YTO Xa-
paKTep, CTPYKTypa M CoJep:KaHHe padouyei nporpammsl aMcuuminusl «51.0.05 Xu-
mus» OITOIT BO no nanpaenenuto 35.03.10 — JlaHawadTHas apXHTeKTypa, Harnpag-
NIEHHOCTH (Mpodunb) «JlaHawadTHOE NPOSKTHPOBAHHE) (KBATH(HKALMS BHITYCKHH-
ka — Oakanasp), paspaboTanHas XKesHepoBbiM A.B., 10ueHTOM Kadeapsl XiMHH,
KaHJMJaTOM XUMHYeCKHX Hayk W Edanosoit E.M., accuctentom xadenpsl xuwmum,
coorsercTByeT TpeboBanuam GI'OC BO, coBpeMeHHBIM TPeOOBAHHSIM IKOHOMHKH,

PBIHKA TPyaa M MO3BOJMT NPU €€ peanu3allu YCMemHo odecneunts GopMHPOBaHUE
3asABJIEHHbIX KOMIETEHLM.

Peuensent: Cepérnna M.1., npodeccop kadenpel arpoHoMuueckoii, GHONMOrHYeCKOi
XUMHH U panuosoruu POCCHICKOro rocy1apcTBEHHOrO arpapHOro yHHWBEpPCHTETa —
MCXA umenu K.A . Tumups3eBa, JOKTOp GHONOTHYECKHX HAyK 22 oa 54
g
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