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AHHOTALIUS

paboyeii mporpaMMspl y4eOHOH JUCHUIINHBI MOAY.Jab «b1.0.08 Xu-
MHSsD> IJIsl MOATOTOBKH CIIEIHAJTUCTA Mo HanmpaBJjeHuto 36.05.01 —
Berepunapus mo HanpasjieHHOCTSIM (mpoduisam) «BerepuHapHo-
JieyeOHoe /1eJ10 1 JIa0opaTopHAasi AMArHOCTUKAY, «BeTepuHapHo-
JeyeOHoe Jes10 u papmanus»

Hegb oCBOEHHUS AUCHMUIIMHBI: OCBOCHUE CTYACHTAMH TEOPETUUYECKUX OCHOB XH-
MHHU, CBONCTB OMOTEHHBIX M TOKCHYHBIX XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU IIPO-
CTBIX U CJIOHBIX HEOPTaHMUECKUX BEIIECTB, MPUOOPETCHUE YMEHHUI U HABBIKOB PabOTHI C
MpOCTEUIINM JTaOOPATOPHBIM 00OPYIOBAHUEM, XUMHUUYECKOW MOCYAOU, M3MEPUTEIbHBIMU
puOOpaMU M peaKTUBAMH, BHITIOJTHEHHS PACYETOB HA OCHOBE TMOTYUYEHHBIX 3HAHHUM I yC-
MIENTHOTO OCBOCHUS MOCIEAYIOMMX AUCITUILINH U UCIOJIB30BaHUs B Oyayiiei nmpodeccruo-
HaJIbHOU IEATEIHLHOCTH.

MecTo JUCHUNJIMHBI B YUeOHOM IUJIaHe. TUCIHUIUIMHA BKIIOYeHa B nukia b1, o6s3a-
TeIbHAs 4YacTh, MUCIMIUIMHA OCBauWBaeTcss B 1 ceMecTpe MO HaMpaBICHUIO TOJATOTOBKU
36.05.01 — Betepunapus.

TpeboBanus K pe3yJibTaTaM 0CBOEHMSI AMCUUILIMHBI: B PE3YyJIbTaTE OCBOCHUS JIHC-
HUIUTUHBL popMupyroTcea ciienyromue komnereHuu: YK-1.2; OITK-1.1

Kpatkoe coaep:kanue nucuMiminiabi: OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUU. PacTBo-
pbl. CKOpOCTh M PHEPreTHKa XMMHUUYECKUX peakiui. Xumudyeckoe paBHoBecue. CTpoeHue
atoma. Ilepuoamueckas cucrema. XumMuueckasi cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC
peakuuu. KoMmIiekcHbie COeTUHEHUS.

Oo6mas TpyaoeMKocTh Jucuumanabl: 108/3 (yacop/3au. ex1.)

IIpoMeKyTOUYHBIA KOHTPOJIb: SK3aAMEH

1. Ileab ocBOEHHUSsI AUCHUILINHBI

[{enbr0 OCBOCHUS TUCIUTUINHBI «XHUMHUS» SBIISIETCS OCBOCHUE CTYACHTAMHU TEOPETH-
YECKMX OCHOB XHMHH, CBOMCTB OMOT€HHBIX M TOKCHYHBIX XUMHUYECKHX JIEMEHTOB M 00pa-
3yeMbIX MU MPOCTHIX U CI0KHBIX HEOPIraHUYECKUX BEIECTB, MPUOOpPETeHNEe YMEHUH U Ha-
BBIKOB pa0OThI ¢ MPOCTEHIINM J1a0OPATOPHBIM 000PYI0BaHUEM, XUMUYECKOI MOCY10H, U3-
MEpPUTENBHBIMH IPUOOPAMH M PEAKTUBAMH, BHITIOJIHEHUSI PACUETOB Ha OCHOBE MOYYCHHBIX
3HAHUH 7151 YCHEIIHOTO OCBOCHUS MOCIEAYIOMUX JUCIMITIIMH U CIIOIB30BaHUs B OyayIen
npo¢eCCHOHAIBHOM NeATENIbHOCTU. 3HAHUS, MOJyYEeHHBIE, B TOM 4YHCJe, ¢ IPUMEHEHHEM
nu(poBBIX TEXHOJOTWH (Hampumep, oOpa3oBaTelbHble OHJalH-TUIaTGopmbl  Stepik,
Webinar u Zoom, Google-dopMsbl 11 opranu3aiuu 00paTHON CBSI3H), MO3BOJIST HE TOJIBKO
YCIIEITHO OCBAaWBaTh MOCIEAYIONINE TUCIHUILINHBI, HO U MCIIOIb30BaTh UX B Oynymiei mpo-
(beccHoHaBEHOM e TeTLHOCTH.

2. MecTo I1MCHUILUIMHBI B y4e0HOM Mpouecce

HucnunnuHa « XuMus» BKIIIOYeHa B 00s13atenbHbll nepeueHb @I'OC guciumnaun 6a-
30BoM wacTt. JucnumnuHa «XuMuHsS» pearu3yercss B COOTBETCTBUU C TPEeOOBAHUAMU
®I'OC, OIIOII BO u Yue6Horo nnana no Hampasieauto 36.05.01 — Berepunapus.

JucuunnuHa «XuMuUsD» SBISETCS OCHOBONOJIArarolIel IS M3YYEHHUs CIEAYHOIIUX
mucuuIUine: «buonorndeckas xuMusi 1 oOMEH BelecTBy, «be3onmacHOCTh KU3HEAESTEb-
HOCTHY, «BetepunapHnas gpapmarusy, «JlabopanTt BeTepuHapHOii 1a00paTOpUH.

Oco0eHHOCTBIO JUCIUILIUHBI SBISETCS TPUMEHEHHE CEPhEe3HON TEOPETUUECKOU MO/I-
TOTOBKH ITPH (pOPMHUPOBAHUU HABBIKOB pabOTHI B XUMUUECKOH J1abopaTopuu.



Pabouvas nmporpamMma JUCHUTIIMHBI « XUMHUS» ISl HHBIMIOB U JIUI] C OTPAaHUYEHHBI-
MU BO3MOXXHOCTSIMHU 3JI0POBBSI pa3pabaThIiBaeTCsl MHANBUIYAIHHO C yY€TOM OCOOCHHOCTEH
NCUXO0(U3UUECKOTO PA3BUTHUSA, UHAUBUIYATbHBIX BO3MOXKHOCTEU M COCTOSIHUS 3/I0POBBS Ta-
KHX 00yYaroInXxcs.

3. [lepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHs MO IMCUMILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU pe3yIbTaTaAMH 0CBOEHHS 00pa30BaTeJIbHOM
NporpamMmblI

N3yuenvne paHHOW y4eOHOW AMCHUIUIMHBI HaMpaBlieHO Ha (opMupoBaHue y 00Y-
YAIOIIKUXCS KOMIETEHIUMN, TpeACTaBICHHBIX B Tabmule 1.

4. CTpyKTYypa " coepkaHue TUCHUUILTHHbBI

4.1 PacnpenesieHue TPyA0EMKOCTH AMCHUIUIMHBI 110 BUAAM PadoT M0 ceMecTpam

OO6miast TpynO0EMKOCTh JUCHHUILTAHBI cocTaBiseT 3 3ad.en. (108 gacoB), ux pacrpe-
JieJIeHue 10 BUAaM paboT B CEMECTPE MPEICTABICHO B TaOIHIE 2.



TpeGoBanus Kk pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHTUIITIMHBI

Taomuna 1

No Kon CopeprxaHue B pesynpraTe u3ydeHus yaeOHOH TUCIUIUIMHBI 00yYaroniecs T0JDKHBI:
~ KOMIIe- | KOMIIETCHIINH (MIn e€ WHaukaTopsl KOMIETECHIIUH
/i 3HATh YMETb BJIaIETh
TEHIIUN 4acTH)

1. VK-1 Cnocoben ocymectB- | YK-1.2. YMeTh nosy4aTh HOBBIE 3HAHUSI | OCHOBBI HEOPIaHUUYECKOM XU- | BOCIIPHHUMATh XUMHUUYECKYIO HaBbIKAMU 000011IaTh U HH-
JSITh KPUTHYECKUH Ha OCHOBE aHaJIu3a, CHHTE3a U JIp.; CO- MHH B 00beMe, HEOOXOAUMOM | HHOPMAIHIO, TPOU3BOAUTD TEpIPETUPOBATH XUMUYE-
aHaJIM3 NpoOJIEMHBIX | OMpaTh ¥ 0000LIaTh TAaHHBIE 110 aKTY- JULsl IPO(ECCUOHATIBHON Iesi- | pacy€Thl, aHATM3UPOBATh IO~ | CKYI0 HH(pOPMAIHIO, He00X0-
CHUTYallui Ha OCHOBE QJIbHBIM Hay4YHBIM IIPOOJIeMaM, OTHOCS- | TEJIBHOCTH, , METOJIbI aHAIU3a | IydeHHbIC JaHHBIC, JUMYIO JUISl IOCTAHOBKH LICJIN
CHCTEMHOTO MOJX0/a, | IIUMCS K IPO(ECCHOHATBHON 00NAcTH; | 9KCIICPUMEHTANBHBIX JaHHBIX, |[IPUMEHSTH COBPEMEHHBIC Me- | M BBIOOpA Iy TeH peIeHus
BBIPA0ATHIBATh CTPaTe- | OCYIIECTBIIATE IIOUCK HHQOPMALUU U METOJbl MaTeMaTHYeCKOW 00- | TOABI MCClieNOBaHUil B mpodec- |3anad, BOSHUKAIOMIMX B IIPaK-
THIO ICHCTBUI pelIeHnit Ha OCHOBE IEHCTBUIA, SKCIIe- pabOTKU pe3ynbTaToOB aHANN3a | CHOHAIBHOM AESTEIBHOCTH THYECKOU eATeIbHOCTH

PHMEHTa H ONbITa
2. OIIK-1 Cmoco6en ompenensats | OIIK-1.1. 3HaTh TeXHUKY 0€30MACHOCTH | OCHOBHBIC TPeOOBAaHUS TEXHH- | IPOBOJUTH XUMUYECKHE Miccie- | 0a30BBIMU 3HAHUSAME B 00-

O6uonorudeckuii cTa-
TyC U HOpPMAaTUBHBIE
KIIMHUYECKHE [T0Ka3a-
TEJIU OPTraHOB U CUC-
TE€M OpraHu3Ma KU-
BOTHBIX

Y NIpaBHJIA JIMYHOW THTHEHBI IIPH 00cIte-
JIOBAaHHH JKMBOTHBIX, CIIOCOOBI UX (HK-
Callny; CXEMbI KITIMHUYECKOTO HCCIIe/10-
BaHMsI )KUBOTHOTO U MOPSIIOK UCCIIE0-
BaHMs OT/ENBHBIX CHCTEM OpPraHnu3Ma;
METO/I0JIOTHIO PACIiO3HABAHMS 11AaTOJIO-
THYECKOTo Tporecca; MopdodyHKIHo-
HaJIBHBIH CTaTycC, a TAKKe MPOLECCHI,
NPOTEKAIOLIHE B KIETKAX M TKAHIX XKH-
BOT'O OPTaHW3Ma B HOpME U IIPH IIaTOJIO-
T'MH, TATOTCHETHYECKHE aCIIeKThl Pa3BU-
THS YTPOXKAIOIINX JKH3HU COCTOSHH;
XMMHUYECKHE OCHOBBI )KU3HE eI TENILHO-
CTH OpraHu3Ma U 3aKOHbI OHO(DHU3UKH;
9KCIIEPUMEHTAJIbHbIE, MUKPOOHOJIOTHY e-
CKHe 1 JJabopaTopHO-
MHCTPYMEHTAJIbHbIE METO/IbI TIPH OTIpe-
JICTICHUH OMOJIOTMYECKOTO CTaTyCca KH-
BOTHBIX

Ku 0€30IacHOCTH TIpH paboTe B
XHMHYECKOI J1abopaTopuu

JIOBaHHS C COOJTIO/ICHUEM TeX-
HUKHU 0€30MaCHOCTH, MTPOU3BO-
JTUTh PacyEThl, HCOOXOIUMBIC
JUTS IPOBEICHUSI SKCIICPUMCH-
TOB, aHAJTU3UPOBATH, BOCIIPH-
HUMAaTh XUMHUYECKYIO HHPOP-
MaIIUIo, IUIAHUPOBATh IKCIIe-
PHMEHT, JIe/IaTh BHIBO/IbI HA
OCHOBaHHH TTOJIyYSHHBIX IKC-
MEPUMEHTAIBHBIX JaHHBIX

JIaCTH HEOPTraHWYECKOH XU-
MHU, COBPEMEHHON XUMHYE-
CKOM TEpMUHOJIOTUEH, OC-
HOBHBIMM IIpuéMaMHu paboTHI
B XUMHYECKOM J1abopaTopuH,
HaBbIKaMU OOpaleHus ¢ Ja-
OopaTopHBIM 000PYIOBaHH-
em, npudopamMu, ocynoit n
XMMHUYECKHMU PEaKTUBAMHU




Ta0Omuma 2

PacnpenesieHue Tpy10€MKOCTH JTMCUMILUIMHBI 10 BUIaM padoT 3a ceMecTp

TpynoémkocTb
Buj yueOHoii padoThl yac. B T.4. 10 1
ceMecTpy
O0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KontakTHas padora: 52,4 52,4
AyauTopHasi pabora 52,4 52,4
8 MoMm uucue:
aexyuu (J1) 16 16
nabopamopnvie pabomwl (JIP) 34 34
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAKmMHAas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocTtosiTenbHas padora (CPC) 55,6 55,6
camocmosmenvbHoe usyuerue pazoenos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMepuanld u Mamepuana 31 31
VUEOHUKOB U YUeOHbIX NOCOOULl, N0020MOBKA K 1aD0OpAmopHbiM U
NPAKMUYECKUM 3AHAMUAM, KOJIOKEUYMAM U M.0.)
Iloozomoska K sxK3ameHy (KoHmpoib) 24,6 24,6
By npomMekyTOYHOT0 KOHTPOJIS: 9K3aMeH
4.2 Conep:kaHue TUCIHUNINHBI
Tabmuma 3

TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI

AynuTopHas padora Bueayauro
HaumeHoBaHue pa3ie/ioB U TeM
Mecu‘;mﬂmf &?;H;’ém) ¢ Beero JI JIP TIKP pHast
padora CP

Pa3nen 1 «Teopernueckne 0OCHOBBI 81 16 34 - 31
XHUMHI
Tema 1 «OcHOBHbIE TOHATHS U 3aKOHbI XU- 2 - - - 2
MU
Tema 2 «PacTBOpbI» 27 6 14 - 7
Tema 3 «CKOpOCTb U SHEPreTHKA 16 2 4 - 10
XUMUYECKHUX peakUnid. XUMHYECKOe
paBHOBECHE»
Tema 4 «Ctpoenue atoma. [lepuognaeckas 36 8 16 - 12
cucreMa. XuMHYECKas CBSI3b.
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuuy. KoMIjiekcHbIe cOeTUHEHUS»
Koncynpranuun 2 - - 2 -
KonraktHas paboTa Ha IPOMEKYTOUYHOM 0,4 - - 0,4 -
koHTpose (KPA)
IloaroroBka K 3k3aMeHy (KOHTPOJIb) 24.6 - - - 24,6
Bcero 3a 1 cemecTp 108 16 34 2,4 55,6
Hroro no aucuuminxe 108 16 34 2,4 55,6




Pa3nen 1 «Teopernyeckne 0CHOBBI XMMHID)

Tema 1 «OcHOBHBIE IOHATHSA U 3aKOHBI XUMUW»

CrexuoMeTpusi, MOJIb, MOJIIpHAsl Macca, CTEXHOMETpUUYECKHe KO3 UIIMEHTHI, CTe-
XUOMETPUYECKNE MHIEKCHI, 3aKOH COXPAaHEHMS MAaCChl, 3aKOH KPaTHBIX OTHOIIECHWM, 3aKOH
IOCTOSIHCTBA COCTaBa, 3aKOH MPOCTHIX OOBbEMHBIX OTHOIIEHHH, 3aKOH ABOrajpo, NOCTOSH-
Hasi ABOraJpo, 3aKOH SKBMBAJIEHTOB, XUMUYECKHH SKBUBAJIEHT, ()aKTOpP SKBUBAJIEHTHOCTH,
MOJISIPHAsI Macca DKBUBAJICHTA.

Tema 2 «PacTBOpBI»

MousipHasi KOHLIEHTpaLus, MOJISIpHAs KOHLEHTpalus 3KBUBAJIEHTa, MaccoBas J10JI,
TUTP, TEPMOJAMHAMHYECKHE IPUUNHBI 00pa30BaHUs PACTBOPOB; (PU3NUECKUE U XUMUYECKUE
CuJIbl, 0OYCIIOBIMBAIOIIME OOpa30BaHUE PACTBOPOB; OTJIIMUME CUJIBHBIX 3JIEKTPOIUTOB OT
CJ1a0BIX; TUIIBI CUJIBHBIX 3JEKTPOJIUTOB; TUApATalMs UOHOB, IEpBUYHAs M BTOpPUYHAS TU-
paTHble O0OJIOUKH, KPUCTAJUIOTMIPAThI; AKTUBHOCTb, KO3(PQHUIMEHT aKTUBHOCTH; THUIIBI
c1a0bIX 3JEKTPOJUTOB, KOHCTAHTBl U CTENEHHM JAMCCOLMALUU CIa0bIX 3JIEKTPOJIIUTOB; BOJA
Kak cJa0blil 2JIEKTPOJIUT, HOHHOE MPOU3BEACHUE BO/IbI, BOJOPOIHBIA U TMAPOKCUIIBHBIN MTO-
Ka3aTeIu pacTBOPOB, CIIOCOOBI U3MEPEHHUsI BOAOPOIHOIO MOKa3aTes; OyepHble pacTBOPHI;
TUAPOIN3 COJIEH, TUIIBI TUAPOIN3a, KOHCTAHThI U CTEIICHH THIPOJIM3a COJIEH; 3HAYEHHE pac-
TBOPOB CHUJIBHBIX M CJIA0BIX 3JIEKTPOJIUTOB B XUMHUH U OMOJIOTHUU.

Tema 3 «CkopoCTh M 3HEPreTHKa XUMUYECKUX PEaKIil. XUMHUECKOE PAaBHOBECHE)

CpenHsisi 1 HICTUHHAS CKOPOCTh XMMUYECKOM peakiuy; (paKTOphl, BIUSIOLINE Ha CKO-
POCTh pEaKkUMH; XUMHYECKasl PEaKlrs KaK IOCJIECIOBATEIbHOCTh JJIEMEHTAPHBIX CTaJINM;
3aKOH JEHCTBYIOIIMX MacC JJIs JIEMEHTApHOM CTaJuu XMMHUYECKON pEeaKIMH, KOHCTaHTa
CKOPOCTH PEAKLMH; 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLMU OT TEMIIEPATyphbl, IPaBU-
7o Baut-T'odda, ypaBHenne AppeHunyca, SHEprus aKTUBAIUU, SHEPTETHUECKUN Oapbep, ak-
TUBHUPOBAHHBIA KOMIUIEKC, KaTajau3, KaTaIu3aToOpbl, PEPMEHTHI; 3HAUEHUE YUEHUS O CKOpO-
CTH XUMHUYECKON PEeaKIMH B XUMUHU, OMOJIOTMH U CETTbCKOM XO3SHUCTBE; XMMUUYECKOE PAaBHO-
BECHE KaK KOHEUYHBIH pe3yslbTaT CaMONPOMU3BOJIBHOIO MPOTEKaHHUS OOpPAaTUMOM peakluu,
JUHAMHWYECKUI XapaKTep XMMHYECKOTO PaBHOBECHS, IPU3HAKA UCTUHHOTO PABHOBECHS, 3a-
KOH JICMCTBYIOLIMX MAcCC JUIsl XMMUYECKOro paBHoBecus, npuHuun Jle Ilarense, pons xu-
MUYECKUX PABHOBECHUU B IPUPOLE; TEPMOAUHAMUYECKUE CUCTEMBI: OTKPBITHIC, 3aKPBITHIC,
W30JIMPOBAaHHbIE, TOMOTCHHBIE U F€TEPOTrCHHBIC; BHYTPEHHSS SHEPIUs, SHTAIBIINS, TEIIO-
BOH 3 (eKT XuMHUeCcKol peakinu, 3akoH ['ecca, sHTponHs Kak Mepa BEPOSITHOCTH COCTOSI-
HUSI CUCTE€MBbI, U3MEHEHHE dHeprun [ mb0ca Kak KpUTEepHil BO3MOXKHOCTH CaMOIPOU3BOJIb-
HOT'O ITPOTEKAHUs PEaKLHUU.

Tema 4 «Ctpoenue atoma. [lepuoanueckas cucrema. XuMuueckas cBsizb. OKHUCIN-
TEJIbHO-BOCCTAHOBUTEIIbHBIE peakuU. KOMIUIEKCHBIE COETUHEHU»

CrpoeHue atoma, OCHOBHBIE NPUHLUIBI KBAHTOBOW TEOPHM CTPOCHHMS BEILECTBA;
KBAHTOBBIE YMCIIA: TJIABHOE, OPOUTAIbHOE, MATHUTHOE U CIIMHOBOE; YHEPIeTHUECKHUE YPOB-
HU U MOJAYPOBHU aTOMa; MPUHIUIIBI 3aMIOTHEHHSI SJIEKTPOHHBIX OpOUTaliell aTOMa B OCHOB-
HOM cocTosinuu: npunuun [laynu, npaBuno XyHnaa; 3JeKTpOHHbIE EMKOCTH OpOuTaeH, mo-
JTYpOBHEH M ypOBHEW aTOMa; CIIOCOOBI 3alHMCH AJIEKTPOHHBIX (POpPMYIT aTOMa; COBpEeMEHHas
dbopmynupoBka mnepuoanyeckoro 3akona JI.JMI. MenneneeBa; CTpyKTypa NepuOaUYECKON
cucreMsl; npasuia B.M. KiiedkoBCKOro; nepuogu4HOCT U3MEHEHUS CBOKMCTB aTOMOB JJIe-
MEHTOB: DHEPTUHM MOHU3ALMH, CPOJACTBA K HIEKTPOHY, JJIEKTPOOTPULIATEIIBHOCTH, PAIUYCOB
Ban-nep-Baanbca; nepuoandeckuii XxapakTep U3MEHEHUSI XUMUUECKUX CBOWCTB 3JIEMEHTOB;
CBSI3b PACIpPOCTPAHEHHOCTH XUMHUYECKHUX 3JIEMEHTOB C MX MOJ0XEHUEM B NEPHOINYECKOU
CHUCTEME, MAaKpO- U MHUKPOIJIEMEHTHI; TUIBl XUMHUYECKOU CBS3U; XapAKTCPUCTUKU CBS3CHU:
AIIEKTPUYECKUE TUMOJIbHBIE MOMEHTHI, 3(()EeKTHUBHBIEC 3apsiibl AaTOMOB, CTENIEHb UOHHOCTH,
HAIIPABJICHHOCTh U HACBILICHHOCTb, SHEPIUsS M JJIMHA CBS3M; METOJ BAJICHTHBIX CBSI3EH;
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CUTMa- U MHU-CBSI3U, TUIbI THOPUAU3AIMU aTOMHBIX OpOUTANe U reoOMEeTpuUsi MOJIEKYJ; Me-
TOJI MOJIEKYJISIPHBIX OpOUTalIell; MpUMEHEHNE TEOPUH XUMUYECKOM CBS3M B XUMUU U OHOJIO-
TUN.

OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIE PEAKIUHU, CTEIIEHb OKHUCIICHUS, OKUCIHMTEIU U
BOCCTAHOBUTEIIN, OKUCJIEHUE U BOCCTAHOBIICHUE; COCTABJICHUE YPaBHEHUSI OKUCIUTENIbHO-
BOCCTAHOBUTENBHBIX  peakuuid  (METOJ  HMOHHBIX  TMOJypeakluii);  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIE NTOTCHIMANBI, YpaBHeHHEe HepHcra; onpeneneHue HanpasiIeHUs Ipo-
TEKaHUS OKHUCIIMTEIbHO-BOCCTAHOBUTENBHBIX pEAaKIUH C TMOMOIIBIO OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX MOTEHIMAIOB, POJb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN B
IIPUPOJIE.

KomMmruiekcHble coeiMHEHMsI, CTPOCHUE KOOPAUHAMOHHON c(hepbl KOMILJIEKCHBIX
COCJIMHEHUHN: KOMILUIEKCO0Opa3oBaTesb, JUTaH/bl, JTOHOPHBIE aTOMBI JIUTAHIOB, JCHTAT-
HOCTb, KOOPJWHALIMOHHOE YMCIIO0, TEOMETPUSI KOOPIUHAIIMOHHON c(ephl; BHEITHECPEPHBIE
MOHBI; KOMIUIEKCHI C X€JIaTO00Pa3yIOIMMHI U MAKPOLUKINYECKUMHU JIMTAaHAAMM; JUCCOLIHA-
11 KOMIUIEKCHBIX CO€IMHEHUI B PacTBOpax, KOHCTAHThl YCTOMYMBOCTU U KOHCTAHTHI HeE-
CTOMKOCTH; (paKTOPBI, BIUSIONIUE HA YCTOWYUBOCTh KOMIUIEKCHBIX COSAMHEHHI B PacTBO-
pax: TeMIneparypa, XeJlaTHbI U MaKpOIMKINYEeCKH 3(hPEKThI, 3aps]] LEHTPAIbHOIO HOHA-
KOMILIEKCOO0pa3oBaTelis, TeOpus KOOPAWHALMOHHOW XUMHUYECKOW CBSI3M, 3HAUEHUE KOM-
TUIEKCHBIX COCTUHEHUN B OMOXMMUH KIETKH.

4.3 Jleknun/smadoparopHbie 3aHATHS

Tadmuna 4
Coaepxanne 1200paTOPHOr0 NPAKTHKYMA H KOHTPOJbHBIX MEPONPUATHH
Ne Ne u Ha3BaHMe JIeKIUiA/ Dopmupyembie Bux Koxa-Bo
n/n Ne pasnena JIa0OPATOPHOr0 MPAKTUKYMA KOMIIETeHIIM U KOHTPOABHOTO | - g
MEPONpPUATHS
1. Pa3nes 1. TeopeTuyeckue 0OCHOBBI XUMHUH 50
Tema 2. Pac- | Jlekusa Ne 1. PactBopsil. VYK-1.2; OIK- - 2
TBOPEI JlaGopaTtopnast pabota No 1. 11 3amura Jabo-
«[IpuroroBieHne pacTBOPOB paTopHoii pa-
3aJaHHOI'0 COCTaBay 0OTBI, HHIHU-
BHUIyaJIbHOE 6
3aJlaHue, KOH-
TpPOJBHAs pa-
6ota
Jlexmus Ne 2. Bona xak cna-
Ob1i1 snexTpoauT. MoHHoe
npou3BeieHrue Bojbl. Boso- - 2
ponHbIN TTOKa3zarenb. bydep-
HBIE PACTBOPBL.
Jlaboparopras padora Ne 2. 3amura Jabo-
«DKCIepruMeHTaIbHOE OTpe- paTopHoii pa-
JIeJICHUE BOJIOPOJIHOTO TTOKa3a- OOTBI, UH/IH-
TS BUJTyalbHOE 4
3aJlaHue, KOH-
TPOJBHAS pa-
6ora
Jlexuus Ne 3. I'maponus coneit - 2
Jlaboparopnas pabota Ne 3. 3ammuTa jJado-
«M3yyeHust BIUSHUS IPUPOIbI paTopHoii pa- 4
COJIH, TEMIIEPATYPhl M KOHIICH- OOTBI, UHIH-




Ne Ne u Ha3BaHMe JieKIUit/ ®opmupyembie Bux Koxa-Bo
n/n Je pasnena JIa00PATOPHOI0 MPAKTHKYMA KOMIIeTeHIIUH KOHTPOILHOTO | -y o
MeponpHUsITHS
Tpauuu pacTBOpPa Ha IMpoLece BH/lyaJIbHOE
TUAPOITU3A» 3a/1aHKe, KOH-
TpOJIbHAS pa-
6oTta
Tema 3. Jlexiug Ne 4. Xumnueckas Ku-
CkopocTh U | HETUKA. XMUMHUYECKOE PaBHOBE- - 2
SHEpreTHKa cue
xumu4eckux | Jlaboparopnas padora Ne 4. 3amura J1abo-
peaKkIui. «CMmenieHrne XuMUYECKOro paTopHOH pa-
XHMMUYECKOE | paBHOBECHS 0OTBI, UHIH-
paBHOBeCHE BHJ1yaJIbHOE 4
3a/1aHue, om-
poc 1o TeMam
1-3
Tewma 4. Jlexums Ne 5. Ctpoenue aroma.
Crpoenue [lepuonnueckuii 3aKoH - 2
aroMma. Ile- JI.1. MeHnnaeneeBa
puoanueckas | Jlekuus Ne 6. Xumuueckas ) 2
cucrema. CBSI3b
Xnmudeckast | Jlekius Ne 7. OKUCIHTENBHO- ) 2
cBsA3b. OKHC- | BOCCTAHOBUTEILHBIE PEAKIIUH
JIUTENbHO- JlaGopaTtopnast pabota Ne 5. 3amura jJado-
BOCCTaHOBU- | «OKUCIUTEIBHO- paTopHOM pa-
TCJIbHBIC pe- BOCCTaHOBUTEIbHBIE PEAKIIN 0OTBI, UHIH-
akuun. Kom- BUyaJIbHOE 10
IJICKCHBIC 3aaHuE, KOH-
COCIUHCHUA TpOJIbHAA pa-
6oTa
Jlexmms Ne 8. KomriekcHbie i 5
COEIMHEHUS
Jlaboparopras pabota Ne 6. 3amura Jabo-
«3y4eHne CBOMCTB KOM- paTopHOH pa- 6
TIJIEKCHBIX COCTMHEHU) 00ThI
4.4 IlepevyeHb BOMPOCOB JI CAMOCTOSITEIbHOTO U3yYeHH sl JUCHUILINHBI
Tabmuna 5
IlepevyeHb BONPOCOB /ISl CAMOCTOATEILHOT0 M3Y4Y€HUS TUCHUTIITHHBI
Ne D Do T Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1Jis1 | dopMupyemble
n/n CAMOCTOSITEJILHOI0 U3YUeHMUsI KOMIIETeHI[UH
Pasnen 1. TeopeTnueckne 0CHOBbI XUMHH
1. Tema 1. OcHoBHble | CTEXHOMETPHS, MOJIb, MOJIIPHAS Macca, CTEXHO-
MOHATHSI W 3aKOHBI | METpUYecKhue KOIPPUIUEHTHI, CTEXHOMETpPUYE-
XUMUHN CKHE WHJCKCHI, 3aKOH COXPaHEHHUS MacChl, 3aKOH
KpaTHBIX OTHOIIEHHH, 3akoH moctosHcTBa cocta- | YK-1.2; OIK-
Ba, 3aKOH MPOCTHIX 0OBEMHBIX OTHOIIEHUHN, 3aKOH 11
ABorapo, nocrosiHHas ABOTaJipo, 3aKOH HYKBHUBa-
JICHTOB, XMMHUYECKUN SKBUBAJIEHT, (PAKTOp SKBU-
BAJICHTHOCTH, MOJISIpHAsl MAacca HKBUBAJICHTA
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Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIEeTeHINH

Tema 2. PacTBOpBI

MonsipHasi KOHLIEHTpalMs, MOJIIpHasi KOHIIEHTpa-
1Ml SKBUBAJIEHTA, MAaccoBasi A0JIs1, TUTP, TEPMOAU-
HAMUYECKHe MPUYHHBI OOpa30oBaHUs PAaCTBOPOB;
¢u3nueckue M XUMHUYECKHE CHJIBbI, OOYCIIOBIIHU-
Barolue 0O0pa3oBaHUE PACTBOPOB; OTJIMYUE CUIIb-
HBIX JJIEKTPOJHMTOB OT CJA0BIX; THUIBI CHJIBHBIX
AIIEKTPOJIUTOB; TUApATAIMS HOHOB, TMEPBUYHAS U
BTOpPUYHAS THAPATHbIE 00OJOYKH, KPUCTAJUIOTHI-
paTbl; aKTUBHOCTb, KOA((UIIMEHT aKTUBHOCTH;
THUIIBI C1a0BbIX JIEKTPOJIUTOB, KOHCTAHTHI U CTEIe-
HU TUCCOLIMALMU CIa0bIX 3JIEKTPOJIUTOB; BOJIA KaK
CJ1a0BIi 3JIEKTPOIUT, HOHHOE NPOU3BEACHHUE BOJBI,
BOJIOPOJHBIA M TUIPOKCUIIBHBIA MOKAa3aTelu pac-
TBOPOB, CIIOCOOBI M3MEPEHHS BOJOPOTHOTO ITOKa-
3arensi; OydepHble pacTBOPBI, THUAPOJIU3 COJEH,
THUIIBI TUJIPOJIN3a, KOHCTAHTBl U CTENEHU THIPOIU-
3a CcoJIeii; 3HAaUeHHUE PACTBOPOB CHIIBHBIX U CIa0bIX
AJIEKTPOJIUTOB B XUMUU U OHUOJIOTUH

Tema 3. Ckopoctb u
SHEpPreTUKa XuMHUYe-
CKUX peakiuil. XuMHu-
YECKOE PaBHOBECHE

Cpenssii M UCTUHHAs CKOPOCTb XUMHUYECKOU pe-
aKkUMy; (aKkTopbl, BIMSIOIINE HA CKOPOCTb pPEak-
LMY; XUMUYECKas peakUus Kak IOCIEeI0BaTElb-
HOCTb JJIEMEHTApHBIX CTaJHi; 3aKOH JIEUCTBYIO-
IIMX Macc AJIs 2JIEMEHTAapHOU CTaAuH XUMUYECKOU
peaknyy, KOHCTaHTa CKOPOCTH PEaKIMH; 3aBUCH-
MOCTb CKOPOCTH XMMHUYECKOW PEaKLMH OT TeMIle-
patypsl, npaBuio Baut-I'odda, ypaBuenue Appe-
HUYyCa, DHEpPrus aKTUBAlUU, DHEPreTUYECKUU
0apbep, akTUBUPOBAHHBIN KOMILJIEKC, KaTaJlnu3, Ka-
TaJIN3aTOPhl, (PEPMEHTHI; 3HAUEHUE YUYEHHUS O CKO-
POCTH XMMHUYECKOM peakliuy B XMMHUH, OMOJIOTHH U
CEIbCKOM XO3SMCTBE;, XMMHYECKOE PaBHOBECHUE
KaK KOHEYHBIM pe3ylbTaT CaMOIPOU3BOJIBHOIO
NpOTEeKaHUs OOpaTUMOM peakuuu, JTUHAMUYECKUN
XapakTep XWMHYECKOI'O0 PaBHOBECHUS, IPHU3HAKU
HUCTUHHOIO DPAaBHOBECHUS, 3aKOH JEHCTBYIOLIUX
Macc JUIsl XMMUYECKOr0 paBHOBECHs, mpuHuuI Jle
IITarenbe, posib XUMUYECKUX PAaBHOBECUH B IIpU-
pozie; TEPMOJMHAMHYECKUE CHCTEMBI: OTKPBITHIE,
3aKpBITHIE, U30JIMPOBAHHBIEC, TOMOI'CHHBIE U I'eTe-
POTEHHBIE; BHYTPEHHSS SHEPIUs, SHTAIbIUSA, TEIl-
J0BOH 3P PeKT XMMUYECKOH peakiuu, 3aKoH [ec-
Ca, JHTPONMUS KaK Mepa BEPOATHOCTU COCTOSHHUS
CHCTeMBbI, U3MeHeHue sHepruu ['mb0ca kak kpute-
pUH BO3MOYKHOCTH CaMOIIPOM3BOJIBHOTO ITPOTEKa-
HUS PEaKIUH

Tema 4. Ctpoenune
atoma. [lepuoaunue-
CKasl cucTemMa. XHUMH-
yeckas cBI3b. OKHC-
JIMTEIIHLHO-
BOCCTAHOBUTCIILHBIC

Ctpoenne aTtoma, OCHOBHBIE TPHHITUIIBI KBAHTO-
BOM TEOPUM CTPOEHUS BEILIECTBA; KBAHTOBBIE UM C-
Ja: TJIaBHOE, OpOMTAIPHOE, MarHUTHOE U CIIMHO-
BOE; SHEPreTUUECKUE YPOBHU U MOJIYPOBHH aTOMa;
MIPUHIIMIIBI 3aMOJIHEHUSI AJIEKTPOHHBIX OpOuTanen
aToMa B OCHOBHOM cocTosiHuMU: npuHuun [laynm,
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n/n

Ne paznesna u TeMbl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIEeTeHINH

peakuun. Kommnekc-
HBIC COCINMHCHUS

npaBuiIo XyHJa; 3JIEKTPOHHbIE EMKOCTH OpOuTa-
7€, ToJypoBHEW M YpOBHEM aToMa; CIOCOOBI 3a-
IIUCH 3JIEKTPOHHBIX (HOpMYJ aTOMa; COBpEMEHHas
dbopMynupoBka mepuogudeckoro 3akoHa .M.
MenpeneeBa; CTpyKTypa NEPUOIUYECKOM CHUCTE-
Mbl; npasuina B.M. KiedkoBckoro; nepuoaud-
HOCTb HW3MEHEHHUS CBOWCTB aTOMOB JJIEMECHTOB:
SHEPrUM MOHU3ALNUHU, CPOJACTBA K AIEKTPOHY, JIEK-
TPOOTPULIATEIIBHOCTH, paznycoB Ban-pnep-
Baanbca; mepuonnyeckuil XapakTep H3MEHEHHUS
XUMHYECKHX CBOWCTB 3JIEMEHTOB; CBA3b Paclpo-
CTpaHEHHOCTH XMMHYECKUX 3JIEMEHTOB C HX IIO-
JIO)KEHUEM B NEPUOAMYECKON CUCTEME, MAaKpoO- U
MUKPO3JIEMEHTBI; THUIBI XUMUYECKOM CBA3M; Xa-
PaKTEPUCTUKU CBA3EH: DJIEKTPUUECKHUE TUIOJIBHBIE
MOMEHTBHI, YPPEKTHUBHBIE 3apsIbl ATOMOB, CTETICHb
MOHHOCTH, HAalpaBICHHOCTh U HACBIIEHHOCTb,
SHEPrus U JUIMHA CBA3HU; METOJ BAJICHTHBIX CBSI3EH;
CUTMa- U MU-CBSI3U, TUIIbI THOPUIN3ALMN ATOMHBIX
opOuTasiell U TeOMETPUsl MOJIEKYJI; METO/ MOJIEKY-
JSIPHBIX OpOUTaNIel; IPUMEHEHNE TEOPUU XUMUYE-
CKOM CBSI3W B XUMHUH U OHonoruu. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU, CTEHEHb OKHCIIE-
HUS, OKUCIIUTENIN U BOCCTAHOBUTEIN, OKUCIIEHUE U
BOCCTAHOBJICHHME; COCTaBJICHHE YPABHEHMS OKHC-
JUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUI (MeTox
MOHHBIX HOJypeakuii); OKHCJIUTEIBHO-
BOCCTAHOBUTENIbHbIE  MOTEHIUANIbI;  YpPaBHEHHE
HepHcra; onpenenenne HanpaBlIeHUs] TPOTEKAHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEakIuil ¢
MIOMOUIBIO OKHCJINTENBHO-BOCCTAHOBUTEIIBHBIX
MOTEHIINAJIOB, poiib OKHCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakuuil B mpupoxae. Kowm-
IJIEKCHBIE COETUHEHUS], CTPOEHUE KOOPAMHALIMOH-
HOW cepbl KOMIJICKCHBIX COEIMHEHUIN: KOMIUIEK-
cooOpa3oBarenb, JUraHAbl, JOHOPHbIE aTOMBI JH-
TaHJI0B, JACHTATHOCTb, KOOPIWHALMOHHOE YHCIIO,
reoMeTpHsl KOOpPIAMHAIIMOHHOW cdepbl; BHEIIHe-
cepHble MOHBI; KOMIUIEKCHI C XeJlaTooOpasyro-
MMM U MaKpOIMKINYECKUMHU JINTaHAaMHU; IUCCO-
[[Malys KOMIUIEKCHBIX COEIMHEHUH B pacTBOpax,
KOHCTaHTbl YCTOWYMBOCTH M KOHCTaHTBI HECTOM-
KOCTH; (aKTOphl, BIMSIOIINE Ha YCTONYMBOCTH
KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax: TeMIIe-
paTypa, XeJaTHbIM M MaKpOUUKIN4ecKuil 3ddex-
THI, 3apsn LIEHTPAJIbHOTO MOHA-
KOMILIEKCO0Opa3oBaTesi, Teopusi KOOPAUHAIIUOH-
HOM XMMHUYECKOH CBSA3M, 3HAUEHUE KOMIUIEKCHBIX
COEJIMHEHUI B OMOXUMHUHU KIIETKU
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5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabmuma 6
IIpuMeHeHHEe AKTHBHBIX  HHTEPAKTHBHBIX 00Pa30BaTEeJIbHBIX TEXHOJIOT U

HaumenoBanmne HCII0JBb3YEMBIX AKTUBHBIX U

Jlj;ln Tema u popma 3ansaTust HHTEPAKTHBHBIX oﬁpasgnaTenbnblx TEXHO0JI0-
rui

1. | 'maponm3 coneit JIP | PabGoTta B MasIbIX rpyImimax

2. | Xumu4deckass KHHETHKA. XUMUYe-

JIP | PaGoTa B MaJbIX rpymmax
CKOE paBHOBECHE

3. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

peakuu JIP | PaGoTa B MaJbIX IpyInmnax

4, | KommiekcHbIE COeTUHEHUS JIP | PabGoTta B MasIbIX rpyrmimax

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOYHAA aTTeCTANUSA 10
UTOraM OCBOCHMS JUCUUIJINHbBI

6.1. KonTposibHble padoThl, HHAUBUAYAJIbHbIE 32IaHUS, ONIPOC

[TpuMepsl KOHTPOIBHBIX padOT:

OEJEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICHIEI'O OBPA3OBAHUA

(T T POCCUMCKHUIA TOCY IAPCTBEHHbII ATPAPHbIM YHUBEPCHUTET —
MCXA umenn K.A. TAMUPSI3EBA
(®PI'OY BO PTAY - MCXA umenu K.A. Tumupsizena)

0
A8 clufelolv Bolalof ol

.

Kadenpa xumun
KonTpomnpsnas padora no teme «CriocoObl BRIpaKEHUSI COCTaBa PACTBOPOBY
BapuanTt 1
1. Kak Ha3pIBaeTCs OTHOIICHUE KoraecTBa B (Moub), copepikaiierocs: B pacTBope, K 00b-
€My 3TOTO pacTBopa?
2. Kakas dactuna sBisieTcsl 5KBUBAJICHTOM CEPHOM KHUCJIOTHI B PEAKIINU:
H,SO,+ 2NaOH = Na,SO, + 2H,0?
3. CKoJIbKO TPaMMOB XJIOpHIa HaTpus TpedyeTcs ansa npurotosienus 1 1 20%-ro pacTtBopa
IJIOTHOCTHIO 1,15 1/™Ma?
4. Beruucnure tutp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTHIO 1,31 /M.
5. K 100 mn pacTBOpa a30THOM KHCIIOTHI C MOJIIPHOM KOHILIEHTpaluei 1 Mob/n npubaBuiu
300 mu Bozbl. BeraucnuTe MOJIIPHYIO KOHIICHTPALIHMIO MTOJYYEHHOTO pa30aBIeHHOro pac-

TBODA.

OEJEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICHIEI'O OBPA3BOBAHUA

POCCUNCKHNI I'OCYIAPCTBEHHbBIN AT PAPHBI YHUBEPCUTET —
MCXA nmenn K.A. TAMHUPSI3EBA
(®PI'BOY BO PTAY - MCXA umenu K.A. Tumupsizena)

Kadenpa xumun
Konrponphas pabora mo teme
«XuMHYeCKast KHHETHKA. XMMUYECKOE PaBHOBECHE»
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Bapuanrt 1
1. Bo ckoJIBKO pa3 yBEIMYUTCS CKOPOCTh PEAKLUU

2N205(r) = 4N02 ) + OZ(r)
IpU YBETUYCHHUH JABIICHUS B TPU pasa, €CIU AKCIEPUMEHTAIBHO YCTAaHOBIEHO, YTO 3aBH-
CUMOCTh CKOPOCTH DPEAKIIUU OT KOHIICHTPAIlMW PEarcHTa ONMUCHIBACTCS ypaBHEHUEM V =
kC(N,Os5)?
2. Ha cKOJBKO TpaaycoB HY)XHO TOBBICUTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAKIIMHA BO3-
pociia B 64 paza, eciu TemnepaTypHbIil KO3 PUIIMEHT CKOPOCTH PEeAKIIUU paBeH 47
3. B repMeTnyHO 3aKphITHIN cocysl BMecTUMOCThIO 1 11 momectuinu 0,1 Monb meHTaxaopuaa
docdopa. [Ipu HarpeBanuu 10 HEKOTOpOoU TemmnepaTypbl 50% HCXOTHOTO KOJIMYECTBA MEH-
taxyiopua ¢ocdopa pa3iokKUIOCh U YCTAaHOBUIIOCH paBHOBECHE:!

PC|5 ) = PC|3 ) + CIZ )
BrrunciauTe paBHOBECHBIE KOHIIEHTpAIlUU NeHTaxiaopuaa pocdopa.
4. B xakoM HampaBJICHUH CMECTUTCSI PABHOBECHE PEAKIIUU

2CH4(1-) + 302(1-)"' 2NH3(1-) = 2HCN(F) + 6H20(1—); AH =-939 KI[)K
a) pU MOHWKEHUU TeMIEePaTypbl; 0) IPH MOBHIIICHUH JaBICHUS.
5. Beruucnute TemiaoBoi 3 dext peakiuy 00pazoBaHuUs CEPHON KUCIOTHI:
H,O o) T SO; o) = H,SO, )
SIBnsiercs My jaHHas peakus YK30TEPMUUECKON WIH SHIAOTEPMUYECKOM ?

[TpuMmeps! nuauBuayaisHbiX 3aganuii (CPC):

3ananue o teMe «CrnocoObl BHIpaXKEHUS COCTaBa PACTBOPOBY
Bapmuanr 1

1. B mpunioxkeHuu 2 NpUBEIEHBI COCTaBbl PACTBOPOB, MCIOJIB3YEMbIX JUISI TUAPOTIOHHOTO
BBIPAILMBAHUS PACTEHUI B YCIOBMSX 3allMIIEHHOrO IpyHTa. [l0aB3ysCh 3TUMU JaHHBIMH,
BBIUKCIIUTE MOJISIPHYIO KOHIIEHTPAIMIO KAKIOW U3 COJIEM a30THOM KHUCJIOThI, BXOISAIINX B
cocTaB nurareiabHoro pactsopa Kuomna. IlnotHocTh pacTBOpa npuHATH paBHOM 1 r/mi.
2. B 240 mn Boab! pactBopuin 10 r xymopuaa kanus. Beraucinre MaccoByro A0JO 3TOU CO-
JIM B IPUTOTOBJIEHHOM PacTBOpE.
3. KakoBa MosisipHasi KOHIIEHTpalus 2 H. pacTBopa Goc@OpHOI KUCIOTHI, €CIIU TPOAYKTOM
peakiy HelTpanu3auu saeisercs ruapodocdat Hatpus?
4. Cxoapko rpaMMoOB 25%-T0 pacTBOpa rUAPOKCHIA KISl HYKHO TTPUIUTh K 400 MJT BOJIBI,
9TOOBI PUTOTOBUTH 15%-1 pacTBOp?
5. CKOJIBKO MUJUIMJIUTPOB 2 H. PacTBOpa CEPHOM KUCIOTHI HYKHO B3SITh /ISl IIPUTOTOBIIE-
Hus 3 1 0,06 H. pacTBOpa?

3aganue 1o reMe «BogopoHblil mokas3aTesnb
Bapmuanr 1

1. Berunciiure pH TomatHoro coka, B 100 1 kotoporo coaepxurcsa 4 Mr KaTHOHOB BOJIOPO-

na.
2. OntumaiibHbie 3HaUYeHHUsT pH MOYBHI JUIsl BRIpAIIUBAaHUS TOpoxa KOJIEOTIOTCS B Mpeenax
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ot 6,0 1o 8,0. Bo ckonbko pa3 KOHLEHTpalLUsi KATHOHOB BOJIOPO/a, COOTBETCTBYIOIAs MU-
HUMaJIbHOMY 3HaueHU0 pH, mpeBblIaeT KOHUEHTPALKIO KaTHOHOB BOAOPOJA, COOTBETCT-
BYIOIIYI0 MaKCUMaJlbHOMY 3HaueHuto pH?

3. Berancimre pH pacTtBopa X1n0poBOAOPOIHOU KHUCIOTHL, B 1 11 KOTOpOTrO conepxurcs 36,5
r HCI: a) 6e3 yuéra oTaM4ns aKTUBHOCTU OT KOHLEHTpaUuu; 0) ¢ y4ETOM OTJINYUS aKTHUB-
HOCTH OT KOHLIEHTpalMHu (3HaueHue ko3 uureHTa akTMBHOCTH CM. Ha cTp. 76 yueOHHKa).
Mo’HO 111 B JaHHOM CJIy4yae NpeHeOpeyub OTIMYMEM AKTUBHOCTH OT KOHIIEHTpaluu?

4. BpluuciuTe cTeneHb AUCCOLMAlUU MypaBbHHOM kuciaoTel B 0,2 M pactBope u pH storo
pacTBopa.

5. Beruucaure pOH pactBopa, B 2 11 KoTOpOoro cojepxurca 1| Mosp ammuaka u 53,5 r xio-
pHuia aMMOHUS.

HDI/IMGDHBIC BOITPOCHI KOJJIOKBHUYMA ((TGODCTI/I‘-ICCKI/IG OCHOBBI XUMHI

1. Pacuer conepkaHusi KOMIIOHEHTOB pacTBOpa 3aIaHHOTO COCTAaBa.

2. CriocoObl BeIpaXEHHUSI COCTaBa pacTBOPA U MEPEXO]I OT OAHOIO Crocoda K APyromy.

3. Omnpenenenne pH 3amannoro pactsopa, koHnenrtpauuu [H'] mmu [OH] B pacTBOpax
CWJIBHBIX U CJIA0BIX 3JIEKTPOIUTOB.

4. Hanucanue ypaBHEHHUS THAPOJIM3a B COKpAIEHHONW MOHHOM (opMe, pacueT KOHCTAHTHI
TUAPOJIN3a, CTENIEHU TUApoau3a u pH ruaponnsyromuxcs coneil.

5. HaxoxzaeHue CKOpOCTH peaklMu NpH U3MEHEHUU KOHLIEHTPALlMM HCXOJHBIX BELIECTB,
TEMIIEPaTypPhl, TaBICHUS.

6. BrrunciieHne KOHCTaHThl PaBHOBECHSI, UCXO/IHBIX WJIM PAaBHOBECHBIX KOHIIEHTPAIMl KOM-
IIOHEHTOB PEAKIIMOHHON CMECH.

7. YcTaHOBIEHUE HAINPaBJICHUS CMEILEHUSI paBHOBECHS MTPU M3MEHEHHUH YCIIOBUN MPOTEKa-
HUS PEaKILIMHU.

6.2. Onucanue nokasarejiedi U KpUTEpPHEB KOHTPOJIS YCIEBAEMOCTH, ONHMCAHHE
IIKaJI OLleHUBAHMS

Jljis onieHKH 3HaHWM, YMEHUH, HABBIKOB U (HOPMHUPOBAHUS KOMIIETEHIIUU TIO TUCIIUII-
JMHE MOXKET MPUMEHATHCS 0aJIIbHO-PEUTHHTOBAsI CUCTEMa KOHTPOJISI M OLIEHKU yCIIeBaeMO-
CTH CTYJICHTOB.

B ocHoBy 6amnbHO-peitTrHroBoii cucrems! (BPC) monoskeHbl TpUHLIMIIBI, B COOTBETCT-
BUU C KOTOPBIMU (POPMHPOBAHHME PEUTHHTA CTYACHTA OCYIIECTBISACTCSA B XOJ€ TEKYIIETO U
IPOMEKYTOYHOTO KOHTPOJs 3HaHMU. CTyleHT, HaOpaBIIMK B TEUCHHWE CEMECTpa IpU OC-
BOCHUU JAUCHUILTUHBI HEOOXOAMMOE JIJIsl aTTECTAllMU KOJUYECTBO OalJIOB, OJyYaeT 3aueT ¢
OIICHKOM 110 O0aJUThHO-PEUTHHTOBOM CHCTEME.

Tabmuma 7
Hlxkana 3ayer C OLlEHKOI
OllEHUBAHUS
102-135 OTITUYHO
91-101 XOpOIIO
68-90 YIOBJIETBOPUTEIHHO
0-67 HEYJIOBJIETBOPUTEILHO
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bannbHO-peHTUHTOBAs CTPYKTYPA OIICHKH:

3ammra mabopatopHbix padot — 50 6amios (5 padot x 10 GamioB)

BrimonHene MHANBUIYATBHBIX JJOMANTHUX 3a1aHuid — 25 6amioB (5 3amanuii X 5 6aymioB)
Kountposnbnbie pabotsl — 40 6a1110B (4 KOHTPOJIBHBIE pabOTh X 10 6aioB)

Ompoc — 20 6ammoB (1 ompoc x 20 6asioB)

MakcumaiabHas cyMMa 0amioB: Spay = 90 + 25 + 40 + 20 = 135

Texyme 3a10JDKCHHOCTH 110 MHIWBUIAYATbHBIM JOMAIIHUM 3aJaHHUSIM, KOHTPOJIb-
HBIM paboTaM | 3ammTe Ja00paTOPHBIX PadOT MOJHKHBI OBITH JTMKBUAMPOBAHBI B TCUCHUC
HEJIeIN TOCIE CPOoKa, 00O03HAYEHHOTO B TEMAaTHYECKOM IUIaHE JTaOOpaTOpHBIX padoT, BO
BpeMs oIpeensieMoe npernoaaBareneM. Kaxmas cneayromniast Helemns Orno3AaHns HaKa3bIBa-
eTcs BhIUMTaHHWEM | Oaiia W3 OlEHKHW 3a joMmalrHee 3amanue. OTpaboTku 1abopaToOpHBIX
paboT OCYIIECTBISIFOTCS TOJIBKO B MPUCYTCTBUH ¥ TI0]] PYKOBOJICTBOM JIA0OpPaHTAa, KOTOPBIHA
Ha3Ha4yaeT BpeMsl OTPaOOTKH.

Bubl TEKyIero KOHTPOJIS: MHAWBUYalbHbBIC 3a1aHUs, KOHTPOJIbHBIE PaOOTHI, OTI-
poc mo TeMam 1-3, 3ammuTa J1abopaToOpHBIX padoT.

Buapl npoMexxyTOYHOTO KOHTPOJIS IO AMCHUIUIHHE: YK3aMEH.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnedyeHne JUCHUIINHbI
7.1 OcHOBHasA JTUTEpaTypa

1. Kusses, /].A. Heoprannueckas xumus. B 2 4. Yacts 1. TeopeTndyeckne OCHOBHI : y9eOHHUK
Uit akagemudeckoro 6akanaspuata / J[.A. Kuaszes, C.H. Cmappirun. — 5-e uzg. — M: Uz na-
tenbeTBO FOpaitt, 2017. — 253 ¢. — Cepus: bakanaBp. AkageMuueckuil Kypc.

2. Kusses, /[.A. Heopranuueckas xumus. B 2 4. YacTtp 2. XuMus 371€MEHTOB : yUeOHUK IS
akagemuueckoro 6akanaspuara / J[.A. Kuszes, C.H. Cmapoirus. — 5-e u3n. — M: M3natens-
ctBO IOpaiit, 2017. — 359 c. — Cepusi: bakanaBp. AkageMHYECKHl Kypc.

3. Cmapwieun, C.H. Heopranunueckas xumus. [Ipaktukym: yueGHO-ipakTHyeckoe nocooue /
C.H. Cmapswirun, H.JI. barnasen, N.B. [laiinakoBa; mox pea. C.H. Cmapeiruna. — M.: U3na-
tenbeTBO FOpaitt, 2017. — 414 c. — Cepust: bakanasp. ba3oBblii Kypc.

7.2 JlonoTHUTEIbLHASA JIUTEPATYypa

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 xumuueckuii cpaBouHuk. M.: Xumus, 1994.

3. Benonyxos C. JI. u op. Ilpaktukym no xumuu (MHPOPMAIIMOHHO-CIPABOYHbBIE MaTEPHAIIbI
K JJabopaTopHO-TipakTudeckuM 3anatusim). M., Uzn-Bo PTAY-MCXA umenn K. A. Tumu-
psasesa, 2013 r., 354 c.

7.3 MeToan4yecKue yKa3aHusl, peKOMEHIALNH U IPyrue MaTepuaJibl K 3aHATHAM

1. Cmuapwieun C.H., Bacnasey H.JI., Knasee /[.A. Heoprannueckas xumus. JlabopaTopHbIit
npaktukyM. M.: PTAY-MCXA, 2018. DnekrporHoe yueOHOe mocoOue (OTKPBITHIN J0C-

TYII).
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8. Ilepeyennb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«/HTEepHET?, HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIMHBI

1. IIporpamma ChemLab — s npoBefeHUS BUPTYaJbHBIX XUMHUYECKUX KCIEPUMEHTOB
(OTKpBITBIN TOCTYII)

2. Ilporpamma MathLab — a1 MojaenupoBaHUs BIUSHUS YCIOBHH XUMHUYECKUX PEaKIIH,
KaTaJu3aTOpOB M WHTHOUTOPOB HAa BBIXOJ MPOAYKTOB IPHU MPOBEACHUU IKCIEPUMEHTOB
(OTKpBITBIN TOCTYII)

3. Scifinder — momck MeTOAWMK CHHTE3a, JIMTEPATYPHBIM M TATCHTHBI MOWUCK IO XU-
MUU(OTKPBITBHIN JOCTY)

4. ACros organics - mouck B KaTaorax (OTKpPBITBIH TOCTYII)

5. ChemSource — UnTepHeT-pecypc mo pasjaenaM XUuMHuH (OTKPBITHIH TOCTYII)

6. ChemFinder Databases Search mouckoBas cuctema mo 100 xumudeckum caitam (OT-
KPBITBIN JTOCTYI)

7. ba3za nanHbIX «XuMmus» Bcepoccuilckoro MHCTUTYTa HAYYHOW M Te€XHUYE-CKOM MH(OP-
manuu (BUHUTH). loctynHbl cneayroniue 0a3bl TaHHBIX, COAEpkKa-Iue WHPOpPMAIIUIO B
obnactu xumun: Xumus, Ousnko-xumudeckas Ouonorus, Koppo3us u 3ammra oT KOppo-
3un, Metannyprus, OxpaHa okpysxarotieit cpeabl, O630pHI.

8. www. webelements.com (OTKpPBITBINA JOCTYT).

9. www. xumuk.ru (OTKpBITBIH AOCTYI).

9. IlepeyeHb MPOrpaMMHOIo odecnedeHusi H HHPOPMALHOHHBIX CIIPABOY-
HBIX CHCTEM
B mporiecce 0cBOCHMS AUCHUIUIMHBI PEKOMEHAYETCS HCIOIB30BAHUE CIIEAYIO-
IIUX IPOrPaMM:
- Moodle cucrema i co3aaHus OHIAH KypCOB
- iiargopma Stepik — npoxokacHUe OHJIAH KypCOB
- cepBuCcHI SIHIEKC — JUTsI OpraHU3aIliy BUICOKOH(EPEHINH, ONPOCOB
- SigmaPlot — yno6Hast mporpaMma Jijisi HOCTPOCHHUS rpa)uKOB, B TOM YHCJIC U
KPHUBBIX TUTPOBAHHMSI
- ACD/Labs - nporpammuoe obecrieueHue s opopmiIeHHs J1abOpaTOPHBIX
paboT ympoIiaeT aHATUTHYECKYIO paboOTy ¢ MPUMEHEHHUEM TEPEAOBbIX METOI0B 00-
pabOTKH, KOHTPOJIS, aHAJIN3a, XpaHEHUs B 0a3axX JaHHBIX U OTYETHOCTH
-  XUMMK-aHAJHTHK KOMIBIOTEPHBIC MPOrpaMMBbl IS XPaHEHUS W 00pabOTKH
Pe3yabTaTOB aHaJIKM3a, BEACHHS Pab0OUYnX )KYPHAIOB U T..
- Chemical Equation Expert — nporpamma st pacCTaHOBKH K03()(PHUIIMEHTOB
B OKHMCIIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIUSIX
- JlabopaTropHo-uHdopManMOHHAsE CHCTEeMa — Iporpamma JJjisi BEICHUS J0-
KYMEHTAIlMU, PacYeTOB, CTATUCTUYECKON 00pabOTKU Pe3yIbTaTOB

Tabnuma 8
Ilepeyenb nporpaMMHOro oéecrnedeHust
HanmenoBanue
Ne pazaeiia yueOHOH HanmenoBanue Tun AT I'on
n/n | JMCHUILIHHBI (MOAY- NPOrpamMMbl NPOrpamMMbl pa3padoTKu
JIs)
1 Paznmen 1-7 Moodle OO6yyaromias u

17




KOHTPOJIMPYIOIIast

2 Paznen 1-7 Stepik OGy4aromas u
KOHTPOJIMPYIOIIast

3 Pazpgen 1-7 Sugexkc Oprauusyronas,
KOHTPOJIMPYIOIIast
Odopmnenue na-

4 Paznen 2 ACD/Labs OOpaTOpHBIX pa-

60T
JlabopaTopHo-
5 Paznen 1-7 uHGpopMaIMOHHAA OGyuaromas
cucremMa
6 Pasgen 1 Chemical Equation | OOyuatomas u
Expert KOHTPOJIMPYIOLIAs

10. Onucanue MaTepuaJIbLHO-TeXHUYECKO 0a3bl, HEOOXOAMMOI /15
OCyILIeCTBJICHHS 00Pa30BaTEJbHOI0 MIPOLECCa M0 AUCHUILINHE

Tabauma 9

Ceenenus 00 00eCne4eHHOCTH CIIEMATU3UPOBAHHBIMHY AYAUTOPUSIMH, KaOUHe-
TaMH, JIa0OpPaTOPUAMHU

HanmeHnoBaHMe crienuaJibLHBIX MOMeIllle-
HHUHA 1 MOMEIIeHUH IJIS CAaMOCTOATEIb-
HOM padoTsl (Ne yueoHOr0 Kopmyca, Ne

ayAUTOPHH)

OCHAIIIEHHOCTH CIENHAJLHBIX IOMEIEeHNI | M0~
MellleHHH JJI CAMOCTOSATEIbHOM PadoThl

1

2

Jlexumonnas ayautopus (yaeOHbIIH KopITyc
No 6, bonbIast XuMu4Ka)

1. MynbTUMUAMIHAS. YCTAHOBKA B KOMILJIEKCE C KOM-
nptoTepoM 1 mt. (MuB.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)

3. Jlocka menoBas — 3 mmIT.

4.Ct0oJ1 MUCbMEHHBIN — 1 T

JlexumoHHas ayauropus (yaeOHbII KopIryc
Ne 6, ayn. Ne 333)

1.Crenn «llepuonuueckas tadn. J1.M1. MenneneeBa»
lmr. (MuB.Ne101237/1)

2.MynbTUMHUIUITHAS YCTAaHOBKA B KOMILIEKCE C
komnbtorepoM (MuB.Ne 591717/1, 1uB.Ne558882/3,
WNuB.Ne 591711/1)

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

4. CToJibl TUCEMEHHBIE — 2 TIIT.

5. Jlocka menoBast — 1 miT.

6.1TapTer — 18 mr.

7.Ctyn Tabypet — 36 mr.

VYuebnas nadopatopus (yueOHslii kopiyc Ne 6,
ayn. Ne 232)

1.BoitsixnHoi mkad 2 mr. (MaB.Ne558387/1,
WuB.Ne558387/2)

2.1lIxa¢ s peaxtuBoB 2 mt (MHB.Ne558386/2,
HuB.Ne558386/3)

3.1MIxad nms mocyasr 1 mr. (MuB.Ne558385/2)
4.Crenn «llepun cuct. JI.1. Menneneena 1
wT.(MuB.Ne560006)

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

6. Cton nabopaTopHslii — 16 mrT.
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7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MHB.Ne 557189)

10. Moiika naboparopnas 6 mT. (MuB. Ne 558384/1,
HuB. Ne 558384/2, us. Ne 558384/3, uB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becs ananutnyeckue — 1 m. (MuB.Ne 558408/2)
11. Becsol anexkrponnsie — 1 mr.(MuB.Ne 558409/4)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomkad cymminbHbiid — 1mr. (MaB.Ne
558411/2)

14.ITuceMeHHbBIi CTOT — | mmIT.

YueOHnas tabopatopus (yueOHbIi kopiyc Ne 6,
aym. Ne 235)

1.BermspxnoiM mkad 2 mt. (MaB.Ne558387,
WHuB.Ne558387/3)

2.1Ikad s peakruBoB 2 mT (MHB.Ne558386,
NuB.Ne558386/1)

3.1xad ans nocynsl 2 wt. (MuB.Ne558385/1,
NuB.Ne558385)

4.Crenp «Ilepun cuct. JI.1. Menneneena 1
wt.(MuB.Ne560005)

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

6. Cron nabopatopHsblii — 27 1T.

7.Ctyn Tabypet — 30 .

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika na6oparopHas 7it. (MuB. Ne 558384/7,
Mus. Ne 558384/8, Mus. Ne 558384/9, us. Ne
558384/10 NuB. Ne 558384/11, NuB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becsr ananutudeckue — 1 mr. (Mus.Ne 558408/3)
11. Becol anextponnsie — 1 mt.(MuB.Ne 558409/5)
12. Onextponeus — 1 mt. (MuB.Ne 558410)
13.9nexrpomikad cymmnbHbii — 1T, (MHB.Ne
558411)

14.ITuceMeHHbBINA CTOT — 1 TIT.

YueOHas tabopatopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 236)

1.BertsoxHol mikad 2 mr. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ixad ns peaktuBoB 2 mt (MHB.Ne558386/4,
NuB.Ne558386/5)

3.UIxad ms mocyasr 2 mit. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenn «llepun cucr. JI.1. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka naboparopnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, uB.Ne558384/17,
WuB.Ne558384/18, 1uB.Ne558384/19,
NuB.Ne558384/8, TuB.Ne558384)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.
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9. PH-metp — 1 mt. (MaB.Ne 558419/5)

10. Moiika naboparopnas 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. Becs ananurnyeckue — 1 m. (MuB.Ne 558408/9)
11. Becwl anekrponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Dnexrponeus — 1 m. (.(MuB.Ne 558410/2,
HNuB.Ne 556072)

13.2Onekrpomkad cymmibHblid — 1mT. (MHB.Ne
558411/3)

14.Ilucemennslii cron — | mrT.

Vyebnas naboparopus (yueOnsiii kopmyc Ne 6, | 1.1 entpudyra lmt. (MuB.Ne 558412)

ayn. Ne 332) 2 Muxkpockon 1 mrr. (MuB.Nel160308)

3.ITeus mydunsuas (Mus. Ne 34751)

4.Crenn «Ilepuogmueckas taon. [1.11. MenneneeBa
I, (MeB.Ne101237)

5. Becsi anektpon. SC2020 1 mrt. (MuB.Ne 35077/3)
6. kad mns mocyxasr 1 mt (MuB. Ne 558385)

7. lkad nns peaktuBoB 1 mt. (MHB. Ne558386)

8. lIkad BeTsxuOM 2 mT. (MHB Ne 558387/6,
558387/7)

9.J1ocka menmoBast — 1 mmiT.

10. JIabopatopHbIe cTOIBI — 15 1mIT.

11.Cryn Tabypet — 30 .

12. ITuceMenHsslii cTos1 — 1 mrT.

Yuransubiii 3an (Lenrpanbnas Hayunas 6u6- | Jlnst caMOCTOSTEIbHON pabOTHI CTYIEHTOB
nmuoteka uM. H.W. XKenesznosa),
KomHaTsl caMonoAroToBku (0OIIeKUTHS)

11. MeTozmqecmle PeROMEHIAIUNA CTYACHTAM IO OCBOCHHUIO TUCIHUIIINHbI

JInst OCBOGHHUSI TUCHUIUIMHBI « XUMUS» CTYJICHTaM HEOO0XO0JIMMO UMETh PEKOMEHTye-
Mble Y4eOHUKH U yueOHble mocoous. [Ipu ocBoeHnN KaXI0M M3 TeM AUCIUIUIMHBI CTYACHT
JIOJKEH BHUMATEJIILHO U3YYUTh M 3aKOHCIEKTUPOBATh MaTepval MO 3TOH TeMe, MOAr0TO-
BUTHCS K BBIMIOJHEHUIO JTA0OPATOPHOUM pabOThI, BRIMOJHUTH ATy J1a0OpaTOpHYI0 paboTy B
naboparopur U 3amUTUTH €€. Kaknplii u3 BUIOB y4eOHON AESATEILHOCTH OLICHUBAETCS B
Oayyiax M YYMTBIBACTCS B PEUTHHTE CTyIeHTa. J{JI1 CaMOKOHTPOJIS CTYACHTOB IpeHA3HAYC-
HBI TECThl U KOHTPOJIbHBIE BOMPOCKHl. KOHTPOJIb OCBOECHHS TEMBI CTYJICHTOM OCYIIECTBIISIET-
Csl B BUJIE KOHTPOJIBHON PabOTHI U KOJUTOKBUYMA.

JIns KOHCIIEKTUPOBAHUS MATEPUANIOB 3aHIATUN PEKOMEHIYETCS 3aBECTH OTICIBHYIO
TeTpalib U3 96 nuctoB. KOHCIEKT KaX10ro 3aHATHS CIEAyeT HAUYMHATh C Ha3BaHUS TEMbI U
yKa3aHMs J1aThl €ro MpoBeIcHUA. Bee 3aronoBky pa3ienioB MmaTepralia ClIeayeT YeTKO Bbljie-
JSATh, HAIPUMED, MOJYEpPKUBaHHEM. Bo BpeMs 3aHATHS clielyeT BHUMATEIbHO CJIECAUTH 3a
XOJOM MBICJIM TPENoJaBaTesis U 3aluChiBaTh BAXKHEHIINE OMNPEICICHHUS, pPa3bsICHEHUS,
dbopMyIIbl, Ha3BaHUS BEIIECTB, YPABHEHHSI XUMUYECKUX peakiuid. Takke HYy)KHO CTapaThCs
BOCITPOM3BOJIUTh B KOHCIIEKTE PUCYHKU M TaOJUIIBI, KOTOPBIC IEMOHCTPUPYET MpEro/iaBa-
Tenb. Matepuan, KOTOPbI KaXKeTCsl CTYIeHTY HeI0CTaTOYHO MOHSTHBIM, ClIeayeT nmpopado-
TaTh MO yYEOHWKY U BOCTIOJIB30BaThCS MOMOIIBIO TIpernoaaBaTesi. PaboTath ¢ KOHCIIEKTOM
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HY>KHO €XEHeJIeJIbHO, BHOCS B HETO CBOM JOIOJIHEHUS, 3aMEYaHMs U BOIIPOCHI (17151 5TOTO B
TETPaJIU CIENYET OCTABISAThH MIMPOKUE TIOJIS).

Jljis moAroToBKU U (PUKCUPOBAaHUS JTa0OPATOPHBIX pabOT cleAyeT 3aBeCTH OTACIb-
HyI0 TeTpaab u3 48 nuctoB (1adopatopHbli xypHai). [Ipu moaroroBke k jgabopaTopHOM
pabote cienyeTr cocTaBuTh kpatkuit (1-1,5 cTpaHuilbl) KOHCIEKT TEOPETUUYECKOTO MaTepra-
Ja, Ha KOTOPOM OCHOBaHa JaHHas JlabopaTopHas padora. [ MOArOTOBKM KOHCIEKTa MC-
MOJIB3YIOT TJIaBbI YUeOHUKA, pEKOMEHJOBaHHBIC TIPEIIOAaBaTelIeM M KOHCIIEKT, 3alTMCaHHBIN
Ha 3aHATHH. Taxke Mpu JOMaIIHEeW caMOCTOsATENbHON MOATOTOBKE K JabopaTopHOi paboTte
HY>KHO HA4YepTUTh TaOJMIIbI, TPUBEACHHBIE B MPAKTHUKyME, U MPOU3BECTH HEOOXOIUMBIE
JUTSI IPOBEICHUST pabOThI pacy€Thl. JloManTHss MOATOTOBKA SBIISICTCS HEOOXOAMMON YaCThIO
naboparopHoil paboThl. be3 He€ HEeBO3MOXKEH OCMBICICHHBIN MOAXOM K BBIMIOJHEHUIO KC-
MEPUMEHTOB 1 U3MepeHuil. Kpome Toro, orpaHnYeHHOE BpeMsi, OTBOJMMOE Ha BBITIOJTHCHHE
1abopaTopHOM pabOThI, TPEOYET XOPOIIO CKOOPIUHHUPOBAHHBIX JACHCTBUN CTYJEHTA, K KO-
TOPBIM TaKkKe HEOOXOIUMO TIPEIBAPUTENIBHO MOArOTOBUTHCS. [locie 3aBepIieHus dKcnepu-
MEHTAJIBPHON YacTH pabdOThl HEOOXOIMMO MPOM3BECTH OOpPAOOTKY IMOJIYYCHHBIX pe3yibTa-
TOB, ClIeJIaTh BBIBOJIBI U 3aIIUTUTH pabOTy y MpemnoiaBaTers.

B xone 3aHATHS HYXHO aKTUBHO pa0oTaTh, OTBEYAsl HA BOIMPOCHI MPEToaBaTes,
y4acTBYsS B TUCKYCCUU W 3a7aBasi COOCTBEHHBIC BOIIPOCHI IS YSICHEHHSI CIIOXKHOTO IS T10-
HUMAaHUs MaTepuana.

Ha nepBoM 3aHSATHH BCE CTYJEHTHI 3HAKOMSITCS C TIPaBUJIAMHA TEXHUKHU 0€30MaCHOCTU
1 00s13aHBI CTPOTO BEITIONHATE UX MPH MPOBEIACHUH BCEX JTa00OPATOPHBIX padoT.

[Tpomyck 3aHsTHI 0€3 YBaXUTEIbHOW MPUUYMHBI HE JOMyCKaeTcs. 3aA0KEeHHOCTH
(mpomymieHHBIC JTa0OPAaTOPHBIE PaOOTHI, HEBBITIOJHEHHBIC WHIUBUyabHbIC JOMAIITHUEC 3a-
JTaHUs, KOHTPOJIBHBIE pa0OThI, KOJJIOKBUYMBI) JOKHBI OBITh JIMKBUTUPOBAHEI.

CamocTtosaTenpHasi paboTa CTYJICHTOB HaJ KypCOM aHATMTUYECKOW XUMUU 3aKIt0ua-
eTCsl B CUCTEMaTHYecKoil paboTe ¢ yueOHUKOM U JIEKLMSIMH, MTOATOTOBKE K JIaOOpaTOPHBIM
paboTaM, KOHTPOJBHBIM paboTaM U KosutokBuymaM. Oco0oe MeCTO B CaMOCTOSITEILHON pa-
00Te 3aHMMAeT BBHITIOJHEHUE WHIWBUYAJbHBIX JOMAITHUX 3aJaHUM, KOTOpPbIE MO3BOJSIOT
OCYIICCTBIIAITH CAMOKOHTPOJIb YCBOCHUSI YICOHOTO MaTepuaa, MPUBUBAIOT HABBIKH TTOMCKA
HEOOXOIMMOIM XUMUYECKON MHPOpPMAIIUU U HEOOXOAUMBIX B OyAyIIed MpakTUYeCKOM aes-
TEIBHOCTH OaKaJlaBpOB XMMHYECKHX pacyeToB. [lpu pemieHuM 3amady HE0OXOIUMO pa3o-
OpaTh BCE TUIIOBBIC 3aJ]a4M, MPUBEIEHHBIC KO BCEM TEMaM, YTO MOMOXET B BBHITIOJHCHUU
WHINBUAYAJIHLHOTO JOMAIIHETO 33JaHusl ¥ KOHTPOJIBHOW paboThl, KOTOpask 3aBepIiaeT Kaxk-
Y10 TeMY Kypca.

Buasbl u popMbI 0TPA0OTKHM NPONYIIEHHBIX 3aHATHI

[IponyiieHHbIE JEKIUU CTYIEHT OTPa0aThIBACT CAMOCTOSITENFHO, U3y4asl YIeOHUK U
JOTIOTHUTENIbHYIO JIUTEPATYPy 10 COOTBETCTBYIOIIUM TEMAaM.

CryzaeHT, NpomycTUBLINI 1a00paTOpHbIE 3aHATHS, 005S3aH MOATOTOBUTH KOHCIEKT
IPOMYIIEHHOH 1a0opaTOpHON paboTHI, MPEIOCTABUTh PEIIEHUE TECTOBBIX 3aJlaHUI 1O MPo-
NyIIEHHON TeMe U B MPUCYTCTBUU J1abopaHTa Kadeapsl oTpaboTaTh €€ B cBOOOAHOE OT 3a-
HATU Bpems. CTyneHT 6e3 KOHCTIEKTa J1abopaToOpHOil pabOTHI HE TOMYCKAaeTCs 0 OTPaboT-
ku. [locne BeimonmHeHust 1abopaTtopHOl paboOTH Ta0OpAaHT B KOHCIIEKTE CTABHUT JaTy OTpa-
OOTKH U MOJIIHUCE.
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Texyiire 3a10J5KEHHOCTH MO WHIUBUIYaJIbHBIM JOMAIIHUM 3aJaHUSIM, KOHTPOJIb-
HOM paboTe U 3ammTe J1ad0paTOPHBIX PAOOT JOJKHBI OBITH TUKBUAUPOBAHBI B TEUEHUE HE-
JIEJIN TI0CJIE CPOKa, 0003HAYEHHOI'0 B TEMAaTUYECKOM ILJIaHE J1a00paTopHBIX paboT, BO Bpe-
M3, OIIpEeAEIIIEMOE TIPETOAABATEIIEM.

12. MeToanyeckune peKoOMeHIalMH NPENoAaBaTe M 110 OPraHU3aluH 00yYeHHs
10 JUCHHIIJIMHE

OO0pa3zoBaTenpHbIN MIpOLECC M0 AUCHUIUIMHE OpPraHU30BaH B GopMe ydeOHBIX 3aHs-
TUH (KOHTaKkTHas padoTa (ayIUTOPHOW M BHEAyIAUTOPHOW) 0OydaroIuXxcs C MpenojaBaTe-
JIEM M CAMOCTOSITENIbHAs paboTa 00ydaromuxcs). YueOHble 3aHsATHs (B TOM YHCIIE IO pealu-
3alliU TMPAK-THYECKOH MOATOTOBKU) MPEACTABICHBI CICAYIONMMH BHIAMH, BKIIIOYasi y4eo-
HbI€ 3aHATHS, Ha-TIPABJICHHbIE HA MPAKTHYECKYIO MTOJTOTOBKY 00yYaroUXCsl U IPOBEICHNE
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH:

JEKUUU (3aHATUSA JEKIUOHHOIO TUIA);

CEeMMHApBI, MPAKTUYECKHE 3aHATHUS, JJAOOpaTOpHbIe paboTHl (3aHATHS CEMHUHAPCKOTO
THUIIA);

KYpPCOBOE MPOSKTUPOBaHUE (BBITIOJHEHHE KYPCOBBIX paldoT);

TPYIIIOBBIE KOHCYIHTAIINH;

WH/IMBU]TyaJIbHbIE KOHCYJIbTAllUM U UHBbIE Y4eOHBbIE 3aHATHS, MpelycMaTpHUBaroIIne
UHIMBUyaJbHYIO paboTy IpenoiaBaTelis ¢ 00y4yarommuMes;

camMocCTosITeNbHAsl paboTa 00yJaroIInXCs;

3aHSATHUS UHBIX BUJIOB.

Ha yudeOHBIX 3aHATHSAX OOyyaronivecs BBIINOJIHSAIOT 3aIUIaHUPOBAHHBIE HACTOSILEH
IPOTPaMMOi OTZIETbHBIE BUABI Y4€OHBIX pa0dOT, B TOM YHCIIE OTACIBHBIX DJIEMEHTOB padoT,
CBA3aHHBIX C OynyIlie npoeccuoHaIbHON AeATENbHOCTHIO.

Crenuduka JTUCIHUIUTUHBI «XUMUS» 3aKII0YaeTCS B HEPa3pbIBHOM CBS3M TEOPHHU C
npakTu-koil. TeopeTndeckue 3HaHUS, KOTOPBIE CTYEHTHI MOIY4al0T Ha JIEKIHIX U TpHU ca-
MOCTOSITETFHON TIOJITOTOBKE, MOATBEPXKIAIOTCS M YCBAMBAIOTCS Ha Ja00OpaTOPHBIX 3aHSITH-
ax. Jlyig ycrenHoro yc-BoeHus MaTepuana HeoOXOAUMbl 3HAHUSI XUMHUH B 00BbEME IIKOIb-
HOW MporpamMmbl U MaTeMaTukd. [ToBbIlIeHNE ypOBHS 3HAHUH 1O XMMHUHU y CTYIEHTOB He-
Pa3phIBHO CBS3aHO C MIOMCKOM M BHEJIPEHUEM HOBBIX ITyTEH COBEPIICHCTBOBAHUS METOAUKH
NPEToIaBaHus:

- HCIIOJIb30BaHUE Pa3HOOOpa3HbIX (HOpM, METOJOB M MPUEMOB aKTHUBU3ALUMHU MO3HA-
BaTeJIb-HON JAEATEIbHOCTH YUaluXcs (B T.4. aKTUBHBIX M UHTEPAKTUBHBIX );

- HCTIOJIb30BaHUe HATJISAHOTO MaTepualia: TabJnIl, PUCYHKOB, CXeM, TIPUPOIHBIX MH-
Hepa-JIOB, IEMOHCTPALIUS OTIBITOB;

- pelIeHrne XUMHYECKUX PACYETHBIX U SKCIIEPUMEHTAIBHBIX 3a7ad KaKk MeToJ] 00yue-
HUS XU-MHU;

- KOMIIBIOTEpU3aNUs 00yUCHUS;

- MCIIOJIb30BAaHUE PA3IUYHBIX (POPM OpPTraHU3aLNN CaMOCTOSITEILHON paboThI CTYCH-
TOB: MHJMBUAYaJIbHAs, TPYIIOBAsl, KOJJICKTUBHAS;

- OpraHM3alys UHANBUAYATBHOW paboThl CTYACHTOB C YIETOM YPOBHS TIOJTOTOBKH;

- CHUCTEeMaTUYECKUI KOHTPOJb 3HAHUH B Imporecce o0y4yeHus (IpoBepKa MHIUBUIY-
aNIbHBIX 3a/1aHUl, TPOBEACHNE KOHTPOJIBHBIX PadOT, OMPOCH! IO TeMaM, MPHEM J1abopaTop-
HBIX padoT).

[Iporpammy paspaboranu: 5
Emuceesa O.B., k.0.H., TOLIEHT VLul/ -
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PELEH3UA
Ha pado4ylo NporpaMmy AUCUMITUHBI MOAYab «b1.0.08 Xumus» no HanpasJIeHHIO
36.05.01 — Berepunapusi no HanpaBjaeHHOCTAM (nMpoduiisiv) «BerepuHapHo-1eyedHoe
JeJ10 1 JadopaTopHasi AMATHOCTHKA», «BerepunapHo-j1eyedHoe 1es10 U hapmManush
(xBasu$uKanus BHITYCKHUKA — CHEIHATIUCT)

Bopucoseim B.A., mpodeccopom kadeapsl moOYBOBEACHUS, T€OJIOTHH U JaHAmadTO-
Benenusi, ®PI'bOY BO Poccuiickuii rocynapcTBeHHbIH arpapHblii yHuBepcuter - MCXA
uMenn K.A. TumupsszeBa, TOKTOPOM OMOJIOTMYECKUX HAYK, podeccopoM (Aajiee mo TeKCTy
PELEH3€eHT), TIpoBeJieHa pereH3uss padboueil mporpamMmbl auctuiuinHbl «b1.0.08 Xumus»
OIIOIT BO mno nampasnenuto 36.05.01 — Berepunapusi, HampaBieHHOCTIM (TIPOGUISIM)
«BetepunapHo-1euebHOE €710 U JIabopaTopHas IUarHocTuka», «BerepuHapHO-JIeueOHOE
neno u dapmanusn» (cuenuanurer), paspaborantoit B PI'bOY BO «Poccwuiickuii rocymap-
cTBeHHBIN arpapHbiid yHUBepcUTeT — MCXA umenu K. A. TumupszeBa», Ha kadeape XUMUU
(pazpaboruuk — EnuceeBa O.B., noneHT kadenprsl XUMUM, KaHIUAAT OMOJOTUYECKUX HAYK,
JIOLIEHT).

PaccmoTtpeB npencraBieHHbIE HA PELIEH3UIO MaTEpHabl, PELEH3EHT MPUIIEN K cle-
JYIOIIUM BBIBOJAM:

1. [IpenpsiBnennas pabodas mporpamma aucuuiinabl «b1.0.08 Xumus» (nanee
no tekcty [Iporpamma) coorBercTByeT TpeboBanusim ®I'OC no Hanpasnenuto 36.05.01 —
«Betepunapus». [IporpaMma coep>KUT BCe OCHOBHBIE pa3fielibl, COOTBETCTBYET TpeboBa-
HUSIM K HOPMAaTHBHO-METOINYECKUM JOKYMEHTAM.

2. [IpencraBnennas B IlporpaMmMe akTyanbHOCTh y4E€OHOW NUCUUIUIMHBI B pam-
kax peanuzanuu OIIOII BO He moanexuT COMHEHUIO — IUCHUILUINHA OTHOCUTCA K 6a30BOM
yacTu ydyeOHoro nukia — b1.

3. [IpeacraBnenusie B [Iporpamme 11enu AUCIUIIIUHBI COOTBETCTBYIOT TpeOOBa-
HusaM OI'OC nanpasnenus 36.05.01 — «Berepunapusi».
4, B cootBerctBum ¢ [Iporpammoii 3a auctumimnaoit «b1.0.08 Xumus» 3akpen-

nenbl 2 xkommnereHnuu. JuctuminHa «b1.0.08 Xumus» u mpencraBinenHas [Iporpamma
crocoOHa peann3oBaTh WX B OOBSIBICHHBIX TpeOoBaHUsAX. Pe3ymbTaThl 00yueHUs, mpe-
ctaBieHHbIe B [I[porpamme B KaTeropusix 3HaTh, YMETh, BJIa/IETh COOTBETCTBYIOT CIEIH(PUKE
Y COJICPKAHUIO JUCUUIUIMHBI U IEMOHCTPUPYIOT BO3MOKHOCTb MOJIYUYEHHUS 3aABICHHBIX pe-
3yJIbTaTOB.

5. O6mas tpynoémkocTs aucnuruimabl «b1.0.08 Xumus» cocrabiser 3 3a4éT-
HbIX eauHuIbl (108 yacoB).
6. Nudopmanns 0 B3auMOCBSA3M U3y4aeMbIX JUCIUILINH U BOMPOCAM HCKIIIOYE-

HUsl AyOJIMpOBaHUS B COJEPKaHUU AUCLMIUIMH COOTBETCTBYET JNEHCTBUTENBHOCTHU. Jucuu-
wHa «b1.0.08 Xumusa» B3aumocsszana ¢ apyrumu aucuuiummaamMu OITOIT BO u Yue6-
HOTO TUTaHa o HampasieHuto 36.05.01 — «BeTepuHapus» U BO3MOXHOCTb 1yOJIMPOBAHUS B
COJIEp’KaHUU OTCYTCTBYET.

7. [TpencraBnennas Ilporpamma mnpeanonaraeT MCHOJIb30BaHHUE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTHH, HCIONb3yeMbIe NPU pean3alliy pa3IMyHbIX BUIOB y4yel-
HOM paboTbl. @OpMBI 0OPA30BATENBHBIX TEXHOJIOTUA COOTBETCTBYIOT CHEIU(PUKE NUCLHUIM-
JIVHBI.

8. [Iporpamma nucrummasel «b1.0.08 Xumus» npeanonaraer 4 3aHATHS B UH-
TEpPaKTUBHOU Qopme.
9. Bunel, cogepxanue U TpyJOEMKOCTh CAMOCTOSITENIbHOM pabOThl CTY/ACHTOB,

npencraBieHHble B [Iporpamme, coOTBETCTBYIOT TpeOOBaHMSM K MOATOTOBKE BBITYCKHH-
KOB, cozepxkamumcs Bo @I'OC BO nanpasnenus 36.05.01 — «Betepunapus».
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10.  IlpencraBienHble U onucanHble B [Iporpamme ¢opmbl TeKyliel OLEHKH 3Ha-
HUI (MHAMBUYyaJbHbBIE 3a/1aHUs, KOHTPOJIbHBIE Pa0OThI, OIPOC MO TEMaM, 3alluTa Jiabopa-
TOPHBIX paboT), COOTBETCTBYIOT CIIEUU(PHUKE TUCIMUILTUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa IPOMEKYTOYHOIO KOHTPOJSA 3HAHUW CTYIEHTOB, npeaycMorpeHHas lIpo-
rpaMMOH, OCYILECTBIsIETCS B (pOpMe 3K3aMeHa, YTO COOTBETCTBYET CTaTyCy MUCLMILIUHBI,
KaK JUCIUIUTMHBI 0a3oBoi 4yacTu ydeOHoro mukia — bl ®I'OC nampasnenns 36.05.01 —
«Berepunapusn».

11. ®opmbl OLEHKM 3HAaHUM, NpeAcTaBleHHble B IIporpamme, COOTBETCTBYIOT
crenuduke TUCHUILIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

12. Y4eOGHO-MeTOaMYECKOE O0ECIICUCHNE MUCIUTUINHBI MPEACTABICHO: OCHOBHON
auTepaTypoil — 3 uctoyHuka (6a3oBble YUEOHUKH U MOCOOUS JUIsl CaMOCTOATENBHON pado-
Thl), TOTIOJIHUTENBHOMN JUTepaTypol — 3 HAMMEHOBAaHMsI, METOJUYECKUMHU yKa3zaHUsIMH — 1
UCTOYHUK, MHTepHeT-pecypcaMu — 9 UCTOYHMKOB U COOTBETCTBYET TpeboBaHusm PI'OC
HarpasieHus 36.05.01 — «Berepunapus».

13. MarepuanbHO-TeXHHYECKOe OOecredeHue JUCHUIIMHBI COOTBETCTBYET CIIe-
muduke aucuuruiael «b1.0.08 Xumus» u obecriednBaeT HMCHOIb30BAaHUE COBPEMEHHBIX
00pa3oBaTeNbHbIX, B TOM YHCIE HHTEPAKTUBHBIX METOJOB O0yUEHUSI.

14. Meroauyeckue peKOMEHJAIMU CTYJAEHTaM U METOJAMYECKHE PEKOMEHJaluu
IperoiaBaTelIsIM [0 OpraHu3aluyu o0ydeHUs MO AMCLUUIUIMHE Jal0T MPEICTaBlIEHUE O CIie-
nuduke o6yuenus mo gucrurinHe «b1.0.08 Xumusy.

OBIIUE BbBIBO/IbI

Ha ocHoBaHUM MPOBEACHHON PELIEH3UH MOXHO CJIeNaTh 3aKII0UEHUE, YTO XapakKTep,
CTPYKTypa U cojepxkaHue paboueit mporpammel aucuuiuinHbl «b1.0.08 Xumus» OITOII
BO no nanpasnenuto 36.05.01 — «Berepunapus», HanpaBieHHOcTH (rpodunun) «Berepu-
HapHO-JIeyeOHoe N1eJ0 U J1adopaTopHas AMArHOCTHKa», «BerepuHapHo-nedeOHOE Aelo U
dapmanys» (kBaauduKaiys BRITYCKHUKA — CIIEIUANNCT), pa3paborannas Enuceesoit O.B.,
JOLEHTOM Kadeapbl XUMHUH, KaHAUJIATOM OMOJOTMYECKUX HayK, JOLIEHTOM, COOTBETCTBYET
tpeboBanusiM ®I'OC BO, coBpeMeHHbIM TpeOOBAHUSIM SKOHOMHKH, PhIHKA TPYyJa U MO3BO-
JIMT TIpU €€ pealln3aliy yCIenHo 00eceynTh (pOpMHUPOBaHUE 3asBJICHHBIX KOMIETEHIIUH.

Peuenzent: bopucoB B.A., npodeccop xadeapsl mouBoBeIeHUs, T€OJOTUN U JIaHAIAPTO-
BEJICHUs, POCCHMHCKMI TOCyIapCTBEHHBIM arpapHblil yHUBEpPCHU >7MC UMEHU
K.A. TumupsizeBa, TOKTOp OMOJOTHUECKUX HAYK, Mpodeccop

«dd» 08 2024 1.
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