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AHHOTALIUS

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

Ilegb oCBOeHHUS JUCHMUILIMHBI: OCBOCHUE CTYACHTAMH TEOPETUUYECKUX OCHOB XH-
MU, 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, BBITIOJTHEHHS PACYETOB HA OCHOBE TTOJIYYEHHBIX 3HAHHUM JJI yC-
MIENTHOTO OCBOCHUS MOCIEAYIOMMX AUCITUILINH U UCIIOJIB30BaHUs B Oyayiiei nmpodeccruo-
HaJIbHOU IEATEILHOCTH.

MecTo JUCHUNJIMHBI B YUeOHOM IJIaHe. MUCIUIUIMHA BKIIOYEeHa B 1UkiI b1, o6s3a-
TeIbHAs 4YacTh, MUCIMIUIMHA OCBauWBaeTcss B 1 ceMecTpe MO HaMpaBICHUIO TOJATOTOBKU
36.05.01 — Betepunapus.

TpeboBanus K pe3yJibTaTaM 0CBOEHMSI AMCUUILIMHBI: B PE3YJIbTaTE OCBOCHUS JIHC-
HUIUTUHBL popMupyroTea ciienyromue komnereHuu: YK-1.2; OI1K-1.1

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

O6mas TpyaoeMKocTh Jucuumanabl: 108/3 (yacop/3au. e1.)

IIpoMe:Ky TOUHBII KOHTPOJIb: SK3AMEH

1. Ileab ocBOEHHUSsI AUCHUILINHBI

[{enbr0 OCBOCHUS TUCIUTUINHBI «XHUMHUS» SBIISIETCS OCBOCHUE CTYACHTAaMHU TEOPETH-
YECKMX OCHOB XHMHH, CBOMCTB OMOT€HHBIX M TOKCHYHBIX XUMHUYECKHX JIEMEHTOB M 00pa-
3yeMbIX MU MPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEIECTB, MPUOOpPETeHNnEe YMEHUH U Ha-
BBIKOB pa0OThI ¢ MPOCTEHIINM J1a0OPATOPHBIM 000PYIOBaHUEM, XUMUYECKOI MOCYI0H, 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 TEXHOJOTHH (Hampumep, oOpa3oBaTenbHble OHJalH-TuIaTGopmbl  Stepik,
Webinar u Zoom, Google-dopMsbI 11 opraHu3aniuu 00paTHON CBSI3H), MTO3BOJISIT HE TOJIBKO
YCIICLITHO OCBAaWBaTh MOCIEAYIONIUE TUCIHUILINHBI, HO U MCIIOIb30BaTh UX B Oyaymiei mpo-
(beccuoHanbHOM 1eATeTbHOCTH.

2. MecTO IMCHUILVIMHBI B y4e0HOM Mpouecce

HucnunnuHa « XuMus» BKIIIOYeHa B 00s3atenbHbll 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 — Betepunapus.

JucuunnuHa «XuMus» SBISETCS OCHOBONOJIArarolIel IS M3YYEHHUs CIEAYHOIIUX
mucuuIUine: «buonorndeckas xuMusi 1 oOMEH BelecTBy, «be3onmacHOCTh KU3HEAESITeIb-
HOCTHY, «BetepunapHas papmarus», «JlabopanTt BeTepuHapHOii 1a00paTOpUH.

OCOOEHHOCTBIO AUCLUIUIMHBI SIBJIETCS] IPUMEHEHHE CEPbEe3HON TEOPETUYECKON MO~
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
MCUXO0(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

N3yuenve paHHOW y4eOHOW AMCHUIUIMHBI HAMpaBlieHO Ha (opMupoBaHue y 00Y-
YAIOIIKUXCS KOMIETEHIUMN, TpeACTaBICHHBIX B Tabmule 1.

4. CTpyKTYypa " coepkaHne TUCUUILTUHBI

4.1 PacnpenesieHue TPyA0EMKOCTH AMCHUIUIMHBI 110 BUAAM PadoT M0 ceMecTpam

OO6mast Tpyn0EMKOCTh JUCHUILTAHBI 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 nosiy4aTh HOBBIE 3HAHUSI | OCHOBBI HEOPIaHUUYECKOM XU- | BOCIIPHHUMATh XUMHUUYECKYIO HaBbIKaMU 0000111aTh U HH-
JSITh KPUTHYECKUH Ha OCHOBE aHaJIu3a, CHHTE3a U JIp.; CO- MHH B 00beMe, HEOOXOAUMOM | HHOPMAIHIO, TPOU3BOAUTD TEpHPETUPOBATH XUMUYE-
aHaJIM3 NpoOJIEMHBIX | OMpaTh ¥ 0000LIaTh TAHHBIE 110 aKTY- JULsl TPO(ECCUOHATIBHON Iesi- | pacy€Thl, aHATM3UPOBATh M0~ | CKYI0 HH(pOpPMAIHIO, He00X0-
CHUTYalluii Ha OCHOBE AJIbHBIM HayYHBIM IIPOOJIeMaM, OTHOCS- | TEJIBHOCTH, , METOJIbI aHANIU3a | IyYeHHBIC TaHHBIC, JUMYIO JUISl IOCTAHOBKH LICJTU
CHCTEMHOTO MOJX0/1a, | IIMUMCS K IPO(ECCHOHATBHON 00NACcTH; | 9KCIICPUMEHTANBHBIX JAaHHBIX, |[IPUMEHSTh COBPEMEHHBIC Me- | M BBIOOpA Iy TeH peIeHus
BBIPA0ATHIBATh CTPaTe- | OCYIIECTBIIATE IIOUCK HHQOPMALUU U METOZbI MaTeMaTHYeCKOW 00- | TOABI McClieNOBaHUil B mpodec- |3anad, BOSHUKAIOMIMX B IIPaK-
THIO ICHCTBUI pelIeHnit Ha OCHOBE IEHCTBUIA, SKCIIe- pabOTKU pe3yNnbTaToOB aHANN3a | CHOHAIBEHOM AESTEIBHOCTH THYECKOU eATeIbHOCTH

PHMEHTa H ONbITa
2. OIIK-1 Cmocoben ompenensats | OIIK-1.1. 3HaTh TeXHUKY 0€30MACHOCTH | OCHOBHBIC TPeOOBAaHUS TEXHH- | IPOBOIUTH XUMUYECKHE Hccie- | 0a30BBIMHU 3HAHUSAMHE B 00-

O6uonorudeckuii cTa-
TyC U HOpPMAaTUBHBIE
KIIMHUYECKHE [T0Ka3a-
TEJIU OPTraHOB U CUC-
TEM OpraHu3Ma KU-
BOTHBIX

Y NIpaBHJIA JIMYHOW THTHEHBI IIPH 00cIte-
JIOBAaHHH JKMBOTHBIX, CIIOCOOBI UX (HK-
Callny; CXEMbI KITIMHUYECKOTO HCCIIe/10-
BaHMsI )KUBOTHOTO U MOPSIIOK UCCIIE0-
BaHMsI OT/ENBHBIX CHCTEM OpPraHnu3Ma;
METOJI0JIOTHIO PacliO3HABAHMUS MATOJIO-
THYECKOT0 Tpolecca; 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 OpraHM3Ma U 3aKOHbI OHO(DH3UKH;
IKCTIEPUMEHTAIbHbIE, MUKPOOHOJIOTHY -
CKHeE 1 JJabopaTOpHO-
MHCTPYMEHTAJIbHbIE METO/IbI TIPH OTIpe-
JICTICHUH OMOJIOTMYECKOTO CTaTyCca KH-
BOTHBIX

Ki 0€30IacHOCTH TIpH paboTe B
XUMHYECKOH 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 HEOPTraHWYECKOHN XU-
MHU, COBPEMEHHON XUMHYE-
CKOM TEpMUHOJIOTUEH, OC-
HOBHBIMM IIpuéMaMHu paboTHI
B XUMHYECKOM J1abopaTopuH,
HaBbIKaMU OOpaleHus ¢ Ja-
OopaTopHBIM 000PYIOBaHH-
em, npudopamMu, ocynoit n
XMMHUYECKHMU PEaKTUBAMHU




OYHASA ®OPMA OBYYEHUA

Tabmuma 2a
Pacnpeneﬂeﬂne TPYI[OéMKOCTI/I JUCHUIIJIMHBI 110 BUJIaM paﬁoT 3a CEMECTP
TpyroéMkocThb
Bua yueOHo# padoThl wac. B T.4. o 1
ceMecTpy
OO6mas TpyA0EMKOCTh JUCIUTUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KonrakTHas pab6ora: 52,4 52,4
AyautopHasi pa6ora 52,4 52,4
8 MoMm uucue:
nexyuu (J1) 16 16
nabopamopvle pabomul (JIP) 34 34
KOHCYIbMayuu nepeo dK3aMeHOM 2 2
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,4 0,4
2. CamocTrosiTesabHas padora (CPC) 55,6 55,6
camocmosmenvHoe uzyuenue paz0enos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMePUaId U Mamepuaia 31 31
VUeOHUKO8 U YUeOHbIX NOCOOULL, NOO20MOBKA K 1aDOPAMOPHbIM U
NPAKMUYECKUM 3AHAMUAM, KOJLIOKGUYMAaM U m.0.)
Iloocomoska k 3K3ameHy (KOHmMPOJb) 24,6 24,6
Bu mpoMexXyTOYHOTO KOHTPOJISL: 9K3aMeH
4.2 ConepxkaHue TUCHHUIINHBI
OYHASA ®OPMA OBYUEHUSA
Tabmuma 3a

TemaTnyeckuii NUIaH y4eOHOH AU CIUIIHHBI

AynuTopHas padora Bueayauro
HaumeHoBaHue pa3ie/ioB U TeM
Mecu‘;mﬂmf g/K;H;H;’éHO) ¢ Beero JI JIP TIKP pHas
padora CP

Pa3nen 1 «Teopernyeckne 0OCHOBBI 81 16 34 - 31
XUMHI»
Tema 1 «OcHOBHBIE TOHSTHS U 3aKOHBI XU- 2 - - - 2
MU
Tema 2 «PacTBOpbI» 27 6 14 - 7
Tema 3 «CkopoCThb U DHEPTEeTHKA 16 2 4 - 10
XAMHMYECKHUX peaKkuid. XMMUYECKOE
pPaBHOBECHE»
Tema 4 «Ctpoenue atoma. Ilepuognueckas 36 8 16 - 12
crucremMa. XMMHYECKasl CBA3b.
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
peakrn. KoMITJIEKCHBIE COSTUHEHUSD
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
HToro mo gfucuumnjinue 108 16 34 2,4 55,6




Pa3nen 1 «Teopernyeckne 0CHOBBI XMMH I

Tema 1 «OcHOBHBIE IOHATHSA U 3aKOHBI XUMUM»

CrexuoMeTpusi, MOJIb, MOJIIpHAsl Macca, CTEXHOMETpUUYECKHe KO3((UIIMEHTHI, CTe-
XMOMETPUYECKHE MHIEKCHI, 3aKOH COXPAaHEHHUS MAacChl, 3aKOH KPaTHBIX OTHOIIEHUM, 3aKOH
IOCTOSIHCTBA COCTaBa, 3aKOH MPOCTHIX OOBbEMHBIX OTHOILIEHHH, 3aKOH ABOrajpo, NOCTOSH-
Hasi ABOTaJipo, 3aKOH SKBHBAJIEHTOB, XMMHUYECKHI SKBUBAJIEHT, (DAKTOP 3KBUBAJIEHTHOCTH,
MOJIIpHas Macca KBHUBAJICHTA.

Tema 2 «PacTBOpBI»

MosipHast KOHIIEHTpanusl, MOJIIpHAas KOHLIEHTPALMs JKBHBAJICHTA, MacCcoOBas J0JI,
TUTP, TEPMOJAMHAMHYECKHE IPUUNHBI 00pa30BaHUs PACTBOPOB; (PU3NUECKUE U XUMUYECKUE
CWJIBI, 00yCIIOBIMBaIOIIKE 00pa3oBaHUE PACTBOPOB; OTJIMYME CHUIBHBIX 3JIEKTPOJIUTOB OT
CJ1a0BIX; TUIIBI CUJIBHBIX 3JEKTPOJIUTOB; TUApATalMs UOHOB, IEpBUYHAS U BTOPUYHAs TU-
paTHble OOOJIOUKH, KPHUCTAJUIOTHAPATHI, aKTUBHOCTb, KOA((UIMEHT aKTUBHOCTHU; THUIIBI
CJ1a0BIX JIEKTPOJIUTOB, KOHCTAHTHI M CTENEHHU JUCCOLMALUU CIabbIX 3JEKTPOJIMTOB; BOJA
Kak cJa0blil 2JIEKTPOJIUT, HOHHOE NMPOU3BEACHUE BO/IbI, BOJOPOIHBIA U IMAPOKCUIIBHBIN MTO-
Ka3aTelld pacTBOPOB, CIIOCOOBI U3MEPEHUSI BOJIOPOJHOTO MOKa3aTens; 0ydepHble pacTBOPHI;
TUAPOIN3 COJIEH, TUIIBI TUAPOIN3a, KOHCTAHThI U CTEIICHH THIPOJIM3a COJIEH; 3HAaUEHHE pac-
TBOPOB CUJIBHBIX U CJIa0BIX 3JIEKTPOJIUTOB B XUMHUH U OMOJIOTHH.

Tema 3 «CkopoCTh M 3HEPreTHKa XUMUUYECKHUX PeakIuil. XMMHUYECKOE PAaBHOBECHEY

Cpenssisi U UCTUHHAS CKOPOCTh XUMUYECKON peakuuu; (pakTopsbl, BIMUSIONINE HA CKO-
pPOCTh pEaKklMM; XMMHUYECKass peakUus Kak IOCIENOBATEIbHOCTh 3JIEMEHTAPHBIX CTAIWN;
3aKOH JEHCTBYIOIIMX MaccC JJIs JIEMEHTAPHOM CTaguy XMUMHYECKON pPEaKIMH, KOHCTAHTa
CKOPOCTH PEaKLNH; 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKUU OT TEMIIEPATypbl, IPABU-
7o Baut-T'odda, ypaBHeHne AppeHuyca, JHEprus akTUBAIUU, SHEPTETHUECKUN Oapbep, ak-
TUBUPOBAHHBI KOMIUIEKC, KaTaJIu3, KaTalu3aToOpbl, (PepMEHTHI; 3HAUEHUE YUYEHHS O CKOPO-
CTH XUMHUYECKON PEeaKIMi B XUMUHU, OMOJIOTHH U CETTbCKOM XO3SHCTBE; XMMUYECKOE PaBHO-
BECHE KaK KOHEYHBIH pe3ysbTaT CaMONPOM3BOJBHOTO MPOTEKaHUS OOpAaTHMOM peakluH,
JUHAMHWYECKUH XapaKTep XUMHUYECKOTO PaBHOBECHS, IPU3HAKA UCTUHHOIO PAaBHOBECHS, 3a-
KOH JICMCTBYIOLIMX MAcCC JUIsl XMMHYECKOro paBHoBecus, npuHuun Jle [llatense, ponps xu-
MUYECKUX PABHOBECHW B NPUPOJE; TEPMOAUHAMUYECKUE CHCTEMBI: OTKPBITHIC, 3aKPBITHIC,
W30JIMPOBAaHHbIE, TOMOICHHBIE U F€TEPOTrCHHBIC; BHYTPEHHSS JHEPIUs, SHTAIBIINS, TEIIO-
BOM 32 PeKT XMMHUYECKOW peakiuy, 3aKoH ['ecca, JHTPOIUS KaKk Mepa BEPOSTHOCTH COCTOSI-
HUSI CUCTEMBbI, U3MEHEeHHEe dHepruu [ mb0ca kak KpuTrepuil BO3MOXKHOCTH CaMOIPOU3BOJIb-
HOT'O ITPOTEKAHUs PEaKLUU.

Tema 4 «Crpoenue aroma. Ilepuoanueckas cucrtema. Xumudeckas cBa3b. Okuciau-
TEJIbHO-BOCCTAHOBUTEIbHBIE peakuu. KOMIUIEKCHBIE COETMHEHU»

CrpoeHue aTtoma, OCHOBHBIE NPHUHIMIIBI KBAHTOBOW TEOPUU CTPOECHUS BEILECTBA;
KBAHTOBBIE YMCIIA: TJIaBHOE, OPOUTAIbHOE, MATHUTHOE U CIIMHOBOE; YHEPIeTHUECKHE YPOB-
HU U [OJYPOBHM aTOMa; MPUHLUIIBI 3aIIOJHEHMSI 3JIEKTPOHHBIX OpOUTAlIell aTOMa B OCHOB-
HOM cocTosiHuu: npuHuun [laynu, npaBuno XyHnaa; 3J€KTpOHHbIE EMKOCTH OopOUTaneil, no-
JTypOBHEHN U ypOBHEH aToMa; COoCcOObI 3aMUCH 3JIEKTPOHHBIX (POPMYJT aToMa; COBpEMEHHas
dopmynmpoBka nepuonndeckoro 3akona /.M. MenzgeneeBa; CTpyKTypa NEepHOAMYECKOI
cucreMsl; npasuia B.M. KiiedkoBCKOro; nepuogu4HOCT U3MEHEHUS CBOMCTB aTOMOB dJIe-
MEHTOB: DHEPTUHM MOHU3ALMH, CPOJICTBA K AJIEKTPOHY, DJIEKTPOOTPHULIATENIBHOCTH, PAILYCOB
Ban-nep-Baanbca; nepnoauueckuii Xapakrep U3MEHEHHs] XMMUYECKUX CBOWCTB 3JIEMEHTOB;
CBSI3b PACIpPOCTPAHEHHOCTH XMMHUYECKHUX 3JIEMEHTOB C MX IOJOKECHUEM B IEPUOINYECKON
CUCTEME, MAaKpO- U MUKPOXJIEMEHTHI; TUIIBI XUMHUYECKON CBS3M; XapaKTEPUCTUKH CBS3EH:
AIIEKTPUUYECKUE JUIOJIbHBIE MOMEHTBI, Y3P(PEKTUBHBIE 3apsibl ATOMOB, CTE€IIEHb MOHHOCTH,
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HaIIPAaBJICHHOCTh M HACBILIEHHOCTb, DHEPIUs U JUIMHA CBSA3U; METOJ BAJICHTHBIX CBS3EH;
CUTMa- U MHU-CBSI3U, TUIbI THOPUAN3AIMU aTOMHBIX OpOUTaNIe U reoMeTpHsl MOJIEKYI;, Me-
TOJI MOJIEKYJISIPHBIX OpOUTAIEH; TPUMEHEHNE TEOPUH XUMUYECKOM CBS3M B XUMUHU U OHOJIO-
TUH.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIMM, CTEIEHb OKHUCIICHHS, OKHCIHMTENINd WU
BOCCTAHOBHUTEIIM, OKUCIICHUE U BOCCTAHOBJICHUE; COCTABJICHUE YPABHEHHUsI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX  peakuuid  (METOJ  HMOHHBIX  MOJYpEaklHid);  OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIE MOTEHUIHANIBI, YpaBHEHHE HepHCTa; ornpeneneHue HalpaBlieHUs IpPO-
TEKaHUsI OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMU C IIOMOLIBIO OKHUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX IOTCHIMAIOB, POJb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN B
IIPUPOJIE.

KomrmuiekcHbie coeiMHEeHMsI, CTPOCHHUE KOOPIWHAIIMOHHON c(hephl KOMITJIEKCHBIX
COCJIMHEHUHN: KOMILUIEKCOOOpa3oBaTeb, JUTaHbl, JTOHOPHBIE aTOMBI JIUTAHIOB, JCHTAT-
HOCTb, KOOPJMHALIMOHHOE YMCJIO, TEOMETPUS KOOPIAWHALMOHHOW cepbl; BHEIHEC(HEPHbIE
MOHBI; KOMIUIEKCHI C XeJIaTO00Pa3yIOIIMMH U MAKPOLUKINYECKUMHU JIMTAaHAAMH; TUCCOIIHA-
LMsI KOMIUIEKCHBIX COEIMHEHUN B PACTBOpPAX, KOHCTAHTBI YCTOMUYHMBOCTU U KOHCTAHTHI HE-
CTOMKOCTH; (PaKTOPBI, BIAUSIIOLUIME HA YCTOMYUBOCTh KOMIUIEKCHBIX COECIUHEHUI B pacTBO-
pax: TeMIneparypa, XeJlaTHbI U MaKpOLMKINYEeCKU 3((EKThl, 3aps LEeHTPAJIbHOIO HOHA-
KOMIUIEKCOO0pa3oBaTelis, TeOpUs KOOPAWHAIMOHHOW XUMHUYECKOW CBSI3M, 3HAUEHHUE KOM-
TUIEKCHBIX COCTUHEHUN B OMOXMMUH KIETKH.

4.3 Jlekuun/1adopaTopHbie 3aHATHS

Tabnuia 4a
Conep:xanue J1a00OPATOPHOT0 NPAKTHKYMA U KOHTPOJIbHBIX MEPONPUATHI
Ne Ne u Ha3BaHuUe JeKIuii/ dopmMupyembie Bux Koxa-Bo
n/n WETEETCIE JIa00PaTOPHOT0 MPAKTHKYMAa KOMIIETeHIIUH KOHTPOABHOTO |y o5
MepOnpUATHS
1 Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM 50
Tewma 2. Pac- | Jleknus Ne 1. PactBopsl. VK-1.2; OIK- - 2
TBOPBI JlaGopartopnast pabora No 1. 11 3amura Jabo-
«IpuroToBieHne pacTBOPOB paTopHO# pa-
3aJaHHOI'0 COCTaBay 0OTBI, HHIHU-
BHUIyaJIbHOE 6
3a/1aHKe, KOH-
TpOJIbHAS pa-
6ota
JIexng Ne 2. Bona kak cia-
Ob1if anekrponut. MonHoe
npou3BenieHrne Bojbl. Boo- - 2
poaHbIi nokazatens. bydep-
HBIE PaCTBOPBI.
JlaGopatopHnas pabora Ne 2. 3amura J1abo-
«IKCIIEpUMEHTAIBLHOE OTpe- paTtopHoi pa-
JieJIeHUe BOJIOPOJIHOTO MOKa3a- OOTBI, UHIH-
TEIIS» BUIYaJIbHOE 4
3a/1aHKe, KOH-
TPOJIbHAS pa-
6ora
Jlexuust Ne 3. 'maponus conen - 2
Jlaboparopnas pabota Ne 3. 3amuTa jJado- 4
«M3yyeHust BIUSHUS IPUPOJIbI paTopHO pa-




Ne Ne u Ha3BaHMe JieKIUit/ ®opmupyembie Bux Koxa-Bo
n/n Je pasnena JIa00PATOPHOI0 MPAKTHKYMA KOMIIeTeHIIUH KOHTPOILHOTO | -y o
MeponpHUsTHS
COJIU, TEMIIEPATypPbl U KOHIEH- 0O0TbI, UHIH-
Tpaluu pacTBOpa Ha IPOLIECC BUIyaJIbHOE
TUAPOIIN3a» 3a/1aHK€e, KOH-
TPOJIbHAs pa-
6ota
Tema 3. Jlextus Ne 4. Xumuueckasi Ku-
CkopocTh 1 | HETMKA. XMUMHUYECKOE PAaBHOBE- - 2
JHEpreTHKa cue
xumuueckux | Jlaboparopnas pabota Ne 4. 3amura J1abo-
peaKuuu. «CMeleHne XuMU4ecKoro paropHo pa-
XVWMHYECKOE | paBHOBECHS 0O0TbI, UHIH-
paBHOBECHE BUIyaJIbHOE 4
3a/laHue, on-
poc 1o TeMam
1-3
Tewma 4. Jlexuust Ne 5. Ctpoenue aroma.
Crpoenue [lepnonnueckuii 3aKoH - 2
aroma. Ile- J.W. MenneneeBa
puoanueckas | Jlexuus Ne 6. Xumudeckas ) )
cucTema. CBSI3b
Xumnueckas | Jlexuusa Ne 7. OKUCIUTENIBHO- 2
cBsa3b. OKHC- | BOCCTAHOBUTENILHBIE PEAKIIUN )
JUTEIILHO- Jlaboparopnas pabota Ne 5. 3amuTa J1abo-
BOCCTAaHOBHU- | «OKHUCIHUTEIBHO- paropHoOi pa-
TCIBHBIC PE- | BOCCTAHOBUTEIILHBIC PEAKITNM» 00TbI, UHIU-
akuu. Kowm- BUJIyaJIbHOE 10
MJIEKCHBIE 3a/laHue, KOH-
COEIMHEHUS TpOJIbHAS pa-
6ora
Jlexmus Ne 8. KommiekcHble i 2
COCTMHEHUS
JlaGopatopHnas pabota Ne 6. 3amura J1abo-
«M3yuyeHune CBOMCTB KOM- paTropHo# pa- 6
MJIEKCHBIX COETMHEHUI) 00TBI
4.4 TlepeyeHb BONPOCOB ISl CAMOCTOATEILHOTO U3yYeHU S JUCHUIIJIMHBI
Tadmuna 5
IlepeyeHb BONPOCOB AJIsl CAMOCTOATEILHOI0 M3YYEeHUA TUCHUIIITHHBI
Ne )Mo T T T Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB J1JIs1 dopmupyembie
n/n CaMOCTOSITEIbHOI0 U3YYeHHS KOMIIETeHI[HH
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
1. | Tema 1. OcHoBHble | CTeXHOMETpHS, MOJIb, MOJSpHAs Macca, CTeXHO-
MOHATUS W  3aKOHBI | METpUYECKUE KOA(DPUIIMEHTHI, CTEXHOMETpUYe-
XUMUU CKHE MHJCKCHI, 3aKOH COXPaHEHHUs MacChl, 3aKOH 1. :
KPaTHBIX OTHOIICHHH, 3aKOH IMOCTOSHCTBA COCTa- YK-12; OIIK
Ba, 3aKOH MPOCTBIX O0OBEMHBIX OTHOIICHHM, 3aKOH 11
ABorajzipo, noctossHHasi ABOrajpo, 3aKOH >KBHBa-
JICHTOB, XWMUYECKUN SKBUBAJICHT, (AKTOp SKBU-
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Ne paznena u Tembl

l'[epeqem, paccMaTpuBa€eMbIX BOIIPOCOB AJIH
CAMOCTOATCJIBbHOI0 M3YUYCHU S

dopmMupyemble
KOMIIETEeHII T

BAJICHTHOCTH, MOJIsIpHasd MacCa SDKBHBAJICHTA

Tema 2. PactBOopsl

MounsipHasi KOHLIEHTpalys, MOJIIpHasi KOHIIEHTpa-
LU DKBUBAJICHTa, MacCoBasi A0S, TUTP, TEPMOAU-
HAMHYECKHE TPUYMHBI OOpa30BaHUS PACTBOPOB;
bu3nyeckue M XMMUYECKHE CHIIbI, OOYCIIOBIIHU-
BalOIIMe 00pa30BaHME PACTBOPOB; OTIUYHE CHIIb-
HBIX 3JIEKTPOJIMTOB OT CJIAa0bIX; THUIBI CHUJIbHBIX
AJIEKTPOJIUTOB; TUApPATAMs MOHOB, IEPBUYHAS U
BTOpPUYHAs TUApaTHbIE 00OJOYKH, KPUCTAJUIOTUI-
paTbl; aKTUBHOCTh, KOI(PQUIMEHT AaKTHUBHOCTH;
THUIIBI CJIA0BIX 3JIEKTPOJIUTOB, KOHCTAHTHI U CTEIe-
HU JMCCOLMAINH CIIA0bIX 3JEKTPOJIUTOB; BOAA KaK
CJ1a0bIN AJIEKTPOJIUT, MOHHOE IPOU3BEACHUE BOJIBI,
BOJIOPOJIHBIA M THAPOKCHJIBHBIN MOKA3aTeld pac-
TBOPOB, CIIOCOOBI U3MEPEHUs BOJOPOJHOIO IOKa-
3arens; Oy(depHble pacTBOPHI; THUAPOIU3 COJIEH,
THUIIBI TUPOJIN3a, KOHCTAHTBl U CTEIIEHU THIPOJIH-
3a CcoJIei; 3HaUEHHUE PaCTBOPOB CHJIBHBIX U CIa0bIX
3JIEKTPOJIMTOB B XMMHUHU M OMOJIOTHHU

Tema 3. CkopocTh H
SHEpPreTuKa XuMuye-
CKMX peakuui. XuMH-
YECKOE paBHOBECHUE

Cpenssisi ¥ UCTUHHAs CKOPOCTh XMMHYECKOM pe-
akuuu; (GakTopbl, BIMSIONINE HA CKOPOCTh pPeak-
LMY; XUMHUYECKas peaklus Kak IO0CJe0BaTEb-
HOCTbh 3JIEMEHTApHbIX CTaJHi; 3aKOH JEUCTBYIO-
LIMX MACC JJISI QJIEMEHTAPHOW CTAJMU XUMHUYECKON
peakuuy, KOHCTaHTa CKOPOCTH PEaKLMH; 3aBUCH-
MOCTb CKOPOCTH XMMHUYECKOW peaklHuy OT TeMIle-
patypsl, npaBwio Baut-I'odda, ypaBuenue Appe-
HUYyCa, ODHEpPrus aKTHBAallMM, HHEPreTHUYECKUn
Oapbep, aKTUBUPOBAHHbIN KOMILUIEKC, KaTaius, Ka-
Tanu3aTophl, (PEPMEHTHI; 3HAUCHHE YUYEHHUS O CKO-
POCTH XUMHMUYECKON PEeaKLUU B XUMHUH, OMOJIOTUHU U
CEIbCKOM XO35MCTBE; XHMMHYECKOE pPAaBHOBECHE
KaK KOHEYHBI pe3ylbTaT CaMOIPOU3BOJIBHOIO
MPOTEKaHUsI 00paTUMOM peaKIu, TUHAMUYECKHMA
XapakTep XUMHYECKOIO PpaBHOBECHS, IPU3HAKU
HUCTUHHOTO pPaBHOBECHUS, 3aKOH JEMCTBYIOIINX
Macc s XMMHUYECKOTO paBHOBecus, IpuHLuI Jle
[arenbe, poib XMMHUYECKUX PABHOBECUN B IMpH-
pojie; TEPMOJMHAMUYECKHE CUCTEMBI: OTKPBITHIE,
3aKpbIThIE, U30JIMPOBAHHbIE, TOMOT'€HHbIE U TeTe-
pOTEHHBIE; BHYTPEHHSS dHEPIus, SHTAJIbIINSA, TEI-
n0BoM 3(pPexT XuMHUecKol peakiuu, 3akoH [ ec-
ca, PHTPONMS KaK Mepa BEPOSITHOCTU COCTOSHHUS
CUCTEMBI, U3MeHeHHe dHepruu [ 'nub0ca kak Kpute-
pHUil BO3MOYKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKa-
HUS peaKINU

Tema 4. Ctpoenue
aroma. [lepuoanue-
CKas cucTtemMa. XHUMHU-
geckas cBa3b. OKuc-
JINTEJILHO-

CrpoeHue aToMa, OCHOBHBIE INPHUHIMIBI KBAHTO-
BOM TEOPUM CTPOCHHUsS BEUIECTBA; KBAHTOBBIC YHC-
Ja: TJIaBHOE, OpOMTaIbHOE, MAarHUTHOE W CIIHHO-
BOE€; DHEPIe€TUYECKUE YPOBHU U IIOJLYPOBHH aTOMa;
NPUHIUIBI 3aTI0JHEHUS] SJIEKTPOHHBIX OpOuTaneit
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n/n

Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOSITEJILHOT0 M3YYeHU sl

dDopMupyemble
KOMIEeTeHINH

BOCCTAHOBUTEJIbHBIE
peakunn. Kominekc-
HBIE COEIUHEHUS

aToMa B OCHOBHOM cocTosiHuu: npuHuun [laymm,
npaBwiIo XyHJA; 3JIEKTPOHHbIE EMKOCTU OpOuTa-
JIeH, TTOAYpPOBHEN M YpOBHEH aToMma; CIiocoObI 3a-
IUCH 3JICKTPOHHBIX (HOpPMYJT aTOMa; COBpEMEHHas
dbopmynupoBka mnepuoguueckoro 3akoHa .M.
MeneneeBa; CTpyKTypa NEPUOJUYECKOM CHUCTE-
Mbl; TpaBuia B.M. KieukoBCkOro; mnepuoany-
HOCTb WM3MEHEHMS CBOWCTB aTOMOB 3JIEMEHTOB:
SHEPIrUM MOHU3ALUU, CPOJCTBA K IIEKTPOHY, JJICK-
TPOOTPULATENBHOCTH, paguycoB Ban-nep-
Baanbca; nepuogmyeckuil xapakTep HW3MEHEHHS
XUMUYECKUX CBOMCTB 3JIEMEHTOB; CBSA3b PACIPO-
CTPaHEHHOCTH XUMHUYECKUX 3JIEMEHTOB C UX IIO-
JIO’)KEHHEM B IEPUOJAMYECKON CUCTEME, MAKpO- U
MUKPO3JIEMEHThI; TUIBl XMUMHYECKOW CBS3M; Xa-
PAKTEPUCTUKU CBS3EM: SJIEKTPUUECKHUE TUIIOJIbHbBIC
MOMEHTHI, 3P (EKTUBHBIE 3apsAAbl ATOMOB, CTEIICHb
WOHHOCTH, HAIlPABJICHHOCTh M HACBIIIEHHOCTb,
SHEPrUs U JIJIMHA CBS3M; METOJI BAJICHTHBIX CBSI3€EH;
CUTMa- U MU-CBSI3H, TUITBI THOPHUIN3AINN ATOMHBIX
opOuTanell U reoMeTpuUsl MOJIEKYJl; METO/I MOJIEKY-
JSIPHBIX OpOUTANIeH; MPUMEHEHHE TEOPUU XUMUYe-
CKOH CBsI3U B XUMHHU U OHojoruu. OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMHM, CTEIEHb OKHUCIIE-
HUS, OKHCIIUTEIN U BOCCTAHOBUTEIN, OKUCIICHUE U
BOCCTAHOBJICHUE; COCTABJICHUE YPABHEHUS OKHC-
JTUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (MeTox
HMOHHBIX MOJTYPEaKIInii); OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHbIE MOTEHLMANIBI;  ypPAaBHEHHE
Hepncra; onpenenenue HarpaBieHUs IPOTEKAHUS
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  C
ITOMOIIBIO OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
MOTEHIUAJIOB, poJib OKHUCJIUTENBHO-
BOCCTAHOBUTEJBHBIX peakuuid B mnpupone. Kom-
IJIEKCHBIE COEUHEHHUS], CTPOCHUE KOOPAUHALMOH-
HOM cdepbl KOMIUIEKCHBIX COCTMHEHU: KOMIUICK-
coo0pasoBarenb, JUTaHIbl, TOHOPHBIE aTOMBI JTH-
raHJo0B, JEHTAaTHOCTb, KOOPJAMHALIMOHHOE YHCIIO,
reoMeTpHsl KOOPIAMHAIIMOHHOW Ccdepbl; BHEIIHEe-
chepHble HOHBI; KOMIUIEKCHI C XelnarooOpasyro-
IIMMU 1 MaKpOUUKIMYECKUMU JIMTaHAaMH; JIUCCO-
[MalKsg KOMIUIEKCHBIX COEJUHEHUN B pacTBOpax,
KOHCTaHThl YCTOWYMBOCTH M KOHCTaHTbl HECTOW-
KOCTH; (DaKTOpBI, BIMSIONIME HAa YCTOHYHBOCTH
KOMIUIEKCHBIX COEIMHEHHM B PacTBOpPAX: TEMIIE-
paTypa, XeNaTHbIM M MaKpoIUKiIndeckuii dddex-
THI, 3aps LEHTPAIBHOTO HOHa-
KOMIUIEKCO0Opa3oBaTesi, TeOpusi KOOPAHMHAIIMOH-
HOM XMMHYECKOUN CBSI3M, 3HAUEHHE KOMIIJIEKCHBIX
COCTMHEHUN B OMOXUMHUU KIIETKU
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5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabmuma 6
IIpuMeHeHHEe AKTHBHBIX H HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTH

HaumenoBanmne HUCMOJb3yEMbIX aKTHUBHBIX H

Jr:;ln Tema u popma 3ansaTust HHTEPAKTHBHBIX 06pa3(13aTeJ11>Hblx TEeXHOJI0-
ruii

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

2. | Xumu4deckass KHHETHKA. XUMUYe-

JIP | PaGoTta B MaJbIX rpymnmax
CKOE paBHOBECHE

3. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

peakuu JIP | PaGoTa B MaJbIX IpyInmnax

4, | KommiekcHbIE COeTUHEHUS JIP | PabGoTta B MasIbIX rpymimax

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

6.1. KonTposibHble padoThl, HHAUBUAYAJbHbIE 32IaHUS, ONIPOC

[TpuMepsl KOHTPOIBHBIX padOT:

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

POCCHUIMCKHM IT'OCYJAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA
(®I'BOY BO PTAY - MCXA umenu K.A. Tumupszena)

LLLL |H1] TIT i |

Ll
A olustoluBalalef slotslolo 8O0

‘| 1865 '

Kadenpa xumun
KonTtponbsnas pabora no Teme «CrocoObl BBIpak€HHUSI COCTaBa pacCTBOPOB»
BapuanTt 1
1. Kak Ha3pIBaeTCs OTHOIICHUE KomraecTBa B (Moub), copepikaiierocs: B pacTBope, K 00b-
€My 3TOTO pacTBopa?
2. Kakas yactuna siBIsieTCs 9KBUBAJICHTOM CEPHOM KHUCIIOThI B PEAKIIAN:
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. Beruncaure Tutp 50%-T0 pacTBOpa a30THOM KUCIOTHI INIOTHOCTRIO 1,31 1/Mit.
5. K 100 mu pacTBOpa a30THOM KHUCIOTHI C MOJISIPHOM KOHIIEHTpaIuen 1 MoJib/1 mpubaBuiu
300 mu Bozbl. BeraucnuTe MOJIIPHYIO KOHIICHTPALIHMIO MTOJYYEHHOTO pa30aBIeHHOro pac-

TBODA.

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

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

Kadenpa xumun
KonTposibHas pabora no teme
«XUMHUYecKast KHHETHKA. XMMHUYECKOE PAaBHOBECHE)
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Bapuanrt 1
1. Bo ckoJIBKO pa3 yBEIMYUTCS CKOPOCTh PEAKLIUN

2N205(r) = 4N02 ) + OZ(r)
IpU YBETUYCHHUH JABIICHUS B TPU pasa, €CIU AKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO 3aBH-
CUMOCTh CKOPOCTH DPEAKIIUU OT KOHIICHTPAIlMW PEarcHTa ONMUCHIBACTCS ypaBHEHUEM V =
kC(N,Os5)?
2. Ha cKOJBKO TpaayCcoB HY)XHO TOBBICUTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAKIMH BO3-
pociia B 64 paza, eciu TeMnepaTypHbiil KO3 PUIIMEHT CKOPOCTH PEAKIIUU 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-
taxyiopuaa ¢ocdopa pa3noKUIOCh U YCTAHOBUIOCH PABHOBECHE:

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

2CH4(1-) + 302(1-)"' 2NH3(1-) = ZHCN(F) + 6H20(1—); AH =-939 KI[)K
a) MpU NOHMKEHUU TEMIEPATYPHI; 0) MPHU MOBBIILIEHUH JTaBJICHUSI.
5. Beruucnute TemiaoBoi 3 dext peakiuy 00pazoBaHuUs CEPHON KUCIOTHI:
H,O o) T SO; o) = H,SO, )
SIBnsiercs My jaHHas peakus YK30TEPMUUECKON WIH SHIAOTEPMUYECKOM ?

[TpumMmeps! nuauBuayaiasHbiX 3aganuii (CPC):

3ananue 1o TeMe «CrnocoObl BEIPaKEHUS COCTaBa PaCTBOPOB)
Bapmuanr 1

1. B mpunioxkeHuu 2 NpUBEIEHBI COCTaBbl PACTBOPOB, MCIOJIB3YEMbIX JUISI TUAPOTIOHHOTO
BBIPAILMBAHUS PACTEHUI B YCIOBMSX 3allMIIEHHOrO IpyHTa. [l0aB3ysCh 3TUMU JaHHBIMH,
BBIUMCIIUTE MOJISIPHYIO KOHUEHTPALMIO KaXJI0H U3 COJIEM a30THOW KHMCIJIOTHI, BXOASIIUX B
cocTaB nurareiabHoro pactsopa Kuomna. IlnotHocTh pacTBOpa npuHATH paBHOM 1 r/mi.
2. B 240 mn Boab! pactBopuin 10 r xymopuaa kanus. Beraucinre MaccoByro AOJO 3TOU CO-
JIM B IPUTOTOBJICHHOM PacTBOpeE.
3. KakoBa MmossipHasi KOHIIEHTpalus 2 H. pacTBopa PocOpHON KUCIOTHI, €CIU MPOTYKTOM
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 IPUTOTOBIIE-
Hus 3 1 0,06 H. pacTBOpa?

3aganue 1o reMe «BogopoHblil mokas3aTesnb
Bapmuanr 1

1. Beriunciute pH TomatHoro coka, B 100 1 koToporo coaepxutcs 4 Mr KaTHOHOB BOJIOPO-

na.
2. OnTumainbHble 3HaYeHHS pH MOYBBI [JI BRIpANTUBAHUS TOPOXa KOJIEOIIOTCS B Tpeeiax
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ot 6,0 1o 8,0. Bo ckonpko pa3 KOHLEHTpalUsi KATHOHOB BOJIOPO/a, COOTBETCTBYIOIAs MU-
HUMaJIbHOMY 3Hau€HUI0 pH, mpeBblIaeT KOHUEHTPALKIO KaTHOHOB BOAOPOJA, COOTBETCT-
BYIOIIYI0 MaKCUMaJlbHOMY 3HaueHuto pH?

3. Beraucimre pH pacTBopa XJ10pOBOAOPOIHON KUCIOTHL, B 1 11 KOTOpPOro comepxkurcs 36,5
r HCI: a) 6e3 yuéra oTaM4ns aKTUBHOCTU OT KOHLEHTpaUuu; 0) ¢ y4ETOM OTJINYMUS aKTHUB-
HOCTH OT KOHLIEHTpalMHu (3HaueHue ko3 uureHTa akTMBHOCTH CM. Ha cTp. 76 yueOHHKa).
Mo’HO 111 B JaHHOM CJy4yae IpeHeOpeub OTIMYMEM aKTUBHOCTH OT KOHIIEHTpaluu?

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

5. Beruucaure pOH pactBopa, B 2 11 KoTOpOro cojepxxurca 1| Mosb ammuaka u 53,5 r xio-
pHuia aMMOHUS.

HDI/IMGDHBIC BOITPOCHI KOJJIOKBUYMA «TGODGTI/I'-IGCKI/IG OCHOBBI XUMHWI)

1. Pacuer conep:xaHusi KOMIIOHEHTOB PAacTBOPA 33aJIaHHOI'O COCTaBa.

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

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

4. Hanucanue ypaBHEHHUS THAPOJIHM3a B COKpAIIEHHON MOHHON (opMme, pacyeT KOHCTaHTHI
TUAPOJIN3a, CTENIEHU TUApoau3a u pH ruaponnsyromuxcs coneil.

5. HaxoxzaeHue CKOpOCTH peaklMu NpH U3MEHEHUU KOHLIEHTPALlMM HCXOJHBIX BELIECTB,
TEMIIepaTyphl, JaBJICHUS.

6. BrrunciieHre KOHCTaHThl PAaBHOBECHSI, UCXO/IHBIX MM PAaBHOBECHBIX KOHIIEHTPALMM KOM-
IIOHEHTOB PEAKIIMOHHON CMECH.

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

6.2. Onucanue nokasarejied U KpUTEpPUEB KOHTPOJS YCIIEBAaeMOCTH, ONUCAHHUE
IIKaJI OLleHUBAHMS

Jljis onieHKH 3HaHWM, YMEHUH, HABBIKOB U ()OPMUPOBAHUS KOMIETEHIIUU TIO JTUCITUTI-
JIMHE MOKET MPUMEHSTHCS 0a/TbHO-PEUTHHTOBAs CUCTEMa KOHTPOJIS U OIICHKU YCIIEBaeMO-
CTHU CTYJICHTOB.

B ocHoBy OanmnpHO-peiTiuHTOBOM crctembl (BPC) mooxeHbl TPUHIUIIBI, B COOTBETCT-
BUU C KOTOPHIMU (hOPMHUPOBAHUE PEUTHHTA CTYICHTA OCYIIECTBIISIETCS B X0JI€ TEKYIIETO U
MPOMEXKYTOYHOTO KOHTPOJs 3HaHUU. CTyneHT, HaOpaBIIMiA B TEYCHHE CEMecTpa IMPHU OC-
BOCHUHU TUCIMIUIMHBI HEOOXOIUMOE JIJIsl aTTeCTAIMK KOJIMYECTBO OaJIJIOB, TOJIyYaeT 3aueT ¢
OIICHKOM 110 0aJUThHO-PEUTHHTOBOM CHCTEME.

Tabmuma 7
Hlxkana JK3aMeH
OllEHUBAHUS
102-135 OTITUYHO
91-101 XOPpOIIO
68-90 yIIOBJIETBOPUTEIHHO
0-67 HEYJIOBJIETBOPUTEILHO
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bannbHO-peHTUHTOBAs CTPYKTYPA OIICHKH:

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

BrinonHenne nHAMBHUIyalIbHBIX JOMAITHUX 3aJaHui — 25 6amioB (5 3aganuil X 5 6ajuioB)
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

Texymye 3a10JKEHHOCTH 10 MHIMBUAYAJIbHBIM JOMAIHUM 3aJaHUSIM, KOHTPOJIb-
HBIM paboTaM M 3amuTe Ja00paTOPHBIX PabOT TOJKHBI OBITH JIMKBUAMPOBAHBI B TEUCHUE
HEJEIN I0ClIe CPOKa, 00OO3HAYEHHOIO B TEMATHYECKOM IUIaHE JIAOOPATOPHBIX PaldoT, BO
BpeMsl ompenensseMoe npenoaasareseM. Kaxkas cieayromas Heens Ono3JaHus HaKa3blBa-
eTcs BhIUMTaHHEM | Oayia U3 OLEHKHM 3a jomaiuHee 3anaHue. OTpaboTku 1a00paTOpHBIX
paboT OCYIECTBISIFOTCS TOJABKO B MPUCYTCTBUM M 0] PYKOBOJICTBOM JIaOOpaHTa, KOTOPBIN
Ha3Ha4yaeT BpeMsl OTPaOOTKH.

Bubl Tekyiero KOHTpOJIs: MHAWBUYalbHbIE 331aHUs, KOHTPOJIbHBIE paOOTHI, OII-
poc o Temam 1-3, 3amuTa 1a00paTOPHBIX padoT.

Buibl npoMeXyTOUYHOTO KOHTPOJIS 10 AMCHMILIMHE: SK3aMEH.

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

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

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

3. Cmapwieun, C.H. Heopranndeckas xumus. [Ipaktukym: yueGHO-npakTHUecKoe rmocodue /
C.H. Cmapswirun, H.JI. barnasen, N.B. [lalinakoBa; noa pea. C.H. Cmapeiruna. — M.: U3na-
tenbeTBO FOpaitt, 2017. — 414 c. — Cepust: bakanasp. ba3oBblii Kypc.

7.2 JlonoTHUTEIbLHASA JIUTEPATYypa

1. I'puneyo, H. Xumus snementoB: B 2 1. / H. I'punByn, A. Opumo. - M.: bunom. Jlabopa-
Topus 3HaHuii, 2011.

2. Pabunosuu B.A., Xasun 3.4. KpaTkuii xumuueckuil cnpaBouHuk. M.: Xumus, 1994.

3. Benonyxos C. JI. u op. Ilpaktukym no xumuu (MHPOPMAIIMOHHO-CIIPABOYHbIE MaTEPHAIIbI
K J1abopaTopHO-TipakTudeckuM 3anatusim). M., Uzn-Bo PTAY-MCXA umenn K. A. Tumu-
psasesa, 2013 r., 354 c.

7.3 MeToan4yecKue yKa3aHHusl, peKOMEHIALMH U IPyrue MaTepuaJIbl K 3aHATHAM

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

Tyn).
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8. Ilepeyensb pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOM CEeTH
«/HTEepHET?, HEOOXOAMMBIX /IJI51 OCBOCHM S AU CIIUTIIMHBI

1. IIporpamma ChemLab — s npoBeeHUS BUPTYadbHBIX XUMHUYECKUX KCIEPUMEHTOB
(OTKpBITBIN TOCTYII)

2. Ilporpamma MathLab — nis MojmenupoBaHUs BIWUSHHS YCIOBHUN XHMHUYECKHX PEaKITUH,
KaTaJu3aTOpOB M WHTHOMTOPOB HAa BBIXOJ MPOAYKTOB IPHU MPOBEACHUU IKCIEPUMEHTOB
(OTKpBITBIN TOCTYII)

3. Scifinder — momck METOAWK CHHTE3a, JIUTEPATYPHBIM M TMATCHTHBIH IMOWUCK 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 cucrema no 100 xumuueckum caiitam (0T-
KPBITBIN JTOCTYI)

7. ba3za nanHbIX «XuMmus» Bcepoccuilckoro MHCTUTYTa HAYYHOW M Te€XHUYE-CKOM MH(OP-
manuu (BUHUTH). loctynHbl ciaeayromiye 0a3bl JaHHBIX, COepxka-Iue WHPOpMAIIUIO B
obnactu xumun: Xumus, Ousnko-xumudeckas Ouonorus, Koppo3us u 3ammra ot KOppo-
3un, Metannyprus, OxpaHa okpysxarorieit cpeabl, O630pHI.

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

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

9. IlepeyeHb NPOrpaMMHOIo oGecneyeHusi H HHPOPMALHOHHBIX CIIPABOY-
HBIX CHCTEM
B mporiecce 0cBOCHHS AUCHUIUIMHBI PEKOMEHAYETCS UCIIOIB30BAHHME CIIEIYIO-
IIUX IPOrPaMM:
- Moodle cucrema i co3aaHus OHIAH KypCOB
- iiargopma Stepik — npoxoxacHUe OHJIAMH KypCOB
- cepBuCcHI SIHAEKC — TSI OpraHU3aIluy BUICOKOH(EPEHINH, OTPOCOB
- SigmaPlot — yno6Hast mporpaMma Jijisi HOCTPOCHHUS rpa)uKOB, B TOM YHCJIC U
KPHUBBIX TUTPOBAHHMSI
- ACD/Labs - nporpammuoe obecrieuenue s opopmiIeHHs J1TabOpaTOPHBIX
paboT ympoIiaeT aHATUTHYECKYIO paboTy ¢ MPUMEHEHHEM TEPEIOBBIX METOJIOB 00-
pabOTKH, KOHTPOJIS, aHAJIN3a, XPaHEeHHUs B 0a3ax TaHHBIX U OTYETHOCTH
-  XUMHK-aHAJHTHK KOMIIBIOTEPHBIC MPOrpaMMbI IS XPaHEHUs U 00pabOTKH
PE3yabTaTOB aHaJIK3a, BEACHHS Pab0OUYnX )KYPHAIOB U T..
- Chemical Equation Expert — nporpamma juist paccTaHOBKH KO3()(OHUIIMEHTOB
B OKHMCIIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIUSIX
- JlabopaTropHo-uHdopManMOHHAsE CHCTEMa — IporpamMma JJjsi BEICHUS J0-
KYMEHTAIlMU, PacYeTOB, CTATUCTUYECKON 00pabOTKU Pe3yIbTaTOB

Tabnuma 8
Ilepeyenb nporpaMMHOro oéecrnedeHust
HaumenoBanue
Ne pasnesia ydyeOHoi HaumenoBanue Tun P Ton
n/n | JMCHUILIHHBI (MOAY- NPOrpamMMbl NPOrpamMMbl pa3padoTKu
JIst)
1 Paznmen 1-7 Moodle OO6yyaromias u
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KOHTPOJIMpPYIONIast

2 Paznen 1-7 Stepik OGy4aromas u
KOHTPOJIUPYIOLIast

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

4 Paznen 2 ACD/Labs 00OpaTOpHBIX pa-

60T
JlabopaTopHo-
S) Pa3znen 1-7 HH(pOpMaLMOHHASA OGyuaromas
cucTemMa
6 Pasgen 1 Chemical Equation | OOyuatomas u
Expert KOHTPOJIMPYIOLIast

10. Onucanue MaTepuaJIbLHO-TeXHUYECKO 0a3bl, HEOOXOAMMOI /15
OCyILIeCTBJICHHS 00Pa30BaTEJIbHOI0 MPOLECCa M0 AMCHUILIMHE

Tabauma 9

Cenenus 00 00eCne4eHHOCTH CIIENMATM3UPOBAHHBIMY AYAUTOPUSIMH, KaOUHe-
TaMH, JIa0OpPaTOPUAMHU

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

ayAUTOPHH)

OCHAIIIEHHOCTH CHENHAJBHBIX IOMEIIeHUH U 110~
MellleHHH JJI CAMOCTOSATEIbHOM PadoThl

1

2

JlexumonHnas ayautopus (yaeOHbIIH KopITyc
Ne 6, bonpirasg xuMHu4Ka)

1. MynbTUMUANITHAS. 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 (yaeOHBbII KopIryc
Ne 6, ayn. Ne 333)

1.Crenn «Ilepuoamueckas tadiu. [I.11. Menneneera
lmr. (MuB.Ne101237/1)

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

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

4. CTOJIBI TUCbMEHHBIE — 2 IIIT.

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,
NuB.Ne558387/2)

2.1lIxa¢ s peaxtuoB 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.1Ixad nms mocyasr 1 mt. (MuB.Ne558385/2)
4.Crenpn «Ilepun cuct. .. Menneneena 1
wT.(MuB.Ne560006)

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

6. Cton nabopaTopHsliii — 16 mrT.
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7.Ctyn Tabypet — 30 mT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 557189)

10. Moiika naboparopHas 6 mr. (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! ananurnyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becwt anekrponnsbie — 1 mr.(MaB.Ne 558409/4)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomkad cymminbHbiid — 1mr. (MaB.Ne
558411/2)

14.ITuceMeHHbIi cTOT — 1 1mIT.

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

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

2.1Ixa¢ ansa peaktuos 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 na6oparopnas 7 wt (MuB.Ne558384/19,
NuB.Ne558384/20, UuB.Ne558384/6,
MuB.Ne558384/7, UuB.Ne558384/9, 1uB.Ne558384/8,
NuB.Ne558384/5)

6. Cron nabopatopHsblii — 27 1mT.

7.Ctyn Tabypet — 30 .

8. locka menoBas — 1 mir.

9. PH-metp — 1 mt. (MuB.Ne 558419/2)

10. Moiika nab6oparopHas 7it. (MHB. Ne 558384/7,
Mus. Ne 558384/8, Mus. Ne 558384/9, us. Ne
558384/10 Unus. Ne 558384/11, Mus. Ne 558384/12,
WuB. 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)
13.9nexTpomikad cymmnbHbii — 1T, (MHB.Ne
558411)

14.ITuceMenusIi ctox — 1 .

VYyeOHas taboparopus (yueOHbIi kopiyc Ne 6,
ayn. Ne 236)

1.Bormspxnoi mkad 2 mt. (MuB.Ne558387/4,
NuB.Ne558387/5)

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

3.kad ans nocyast 2 mwt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenn «llepug 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. (MuB.Ne 558419/5)

10. Moiika naboparopnas 6mr. (MuB. Ne 558384/15,
HuB. Ne 558384/16, us. Ne 558384/17, uB. Ne
558384/18 NuB. Ne 558384/19, Mus. Ne 558384/20)
10. Becs! ananurnyeckue — 1 mt. (MuB.Ne 558408/9)
11. Becwl anekrponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Onexrpomneub — 1 mr. (.(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.ITeur mydunpHas (MuB. Ne 34751)

4.Crenn «Ilepuoguueckas taoum. [1.11. MenneneeBa»
I, (MeB.Ne101237)

5. Becnr anektpon. SC2020 1 mrr. (MuB.Ne 35077/3)
6. lkad ans mocyasr 1 it (MuB. Ne 558385)

7. lkad nns peaktuBoB 1 mT. (MuB. Ne558386)

8. llIkad BeiTsikHOM 2 mT. (MuB 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 6u0- | It caMOCTOSTETbHON pabOTHI CTY/ICHTOB
nmuoteka uM. H.W. XKenesznosa),
KomHaThl camMonoAroToBKu (0OIISKUTHS)

11. MeTozmqecmle PeROMEHIAIUNA CTYACHTAM IO OCBOCHHUIO TUCIHUIIINHbI

JI1st OCBOGHHMSI TUCHUIUIMHBI « XUMUS» CTYJICHTaM HEOO0XOJIMMO UMETh PEKOMEHTye-
Mble Y4eOHUKH U yueOHble mocoous. [Ipu ocBoeHNN KaXK0i U3 TeM IUCIMIUIMHBI CTYICHT
JIOJKEH BHUMATEJIILHO U3YYUTh M 3aKOHCIIEKTHPOBATh MaTepual IO 3TOW TeMe, MOJAr0TO-
BUTHCS K BBIMIOJHEHUIO JTA0OPATOPHOUM pabOThI, BRIMOJHUTH ATy J1a0OpaTOpHYI0 paboTy B
naboparopur U 3amUTUTH €€. Kaknplii u3 BUIOB y4eOHON AESATEILHOCTH OLICHUBAETCS B
OallylaXx ¥ yYUTBIBACTCSl B PEUTHHIE CTYyJIeHTa. J{J11 CAMOKOHTPOJIS CTYJEHTOB MpeIHA3Haue-
HBI TECThl U KOHTPOJbHBIE BOMPOCKHl. KOHTPOJIb OCBOCHHS TEMBI CTYJICHTOM OCYIIECTBIISIET-
Csl B BUJIE KOHTPOJIBHON PabOTHI U KOJUTOKBUYMA.

JIns KOHCIIEKTUPOBAHUS MATEPUANIOB 3aHIATUH PEKOMEHIYETCS 3aBECTU OTHEIBHYIO
TeTpalib U3 96 nuctoB. KOHCIEKT Ka)K10ro 3aHATUA CIEAYyeT HAYMHATH C Ha3BaHUS TEMbI U
yKa3aHMs J1aThl €ro MpoBeIcHUA. Bee 3aronoBky pa3iesioB MmaTepralia ClIeayeT YeTKO BblJie-
JSATh, HAIPUMED, MOJYEpPKUBaHHEM. Bo BpeMs 3aHATHS clielyeT BHUMATEIbHO CJIECAUTH 3a
XOJOM MBICJIM TPENoJaBaTesiss U 3alKChiBaTh BAXKHEHIINUE OMNMPEIEIICHUs, Pa3bsICHEHHS,
dbopMyIIbl, Ha3BaHUS BEIIECTB, YPABHEHHSI XUMUYECKUX peakiuid. Takke HYy)KHO CTapaThCs
BOCITPOM3BOJIUTh B KOHCIIEKTE PUCYHKU M TaOJUIIBI, KOTOPBIC IEMOHCTPUPYET MpEro/iaBa-
Tenb. Matepuan, KOTOPBIA KaXeTCsl CTYJIEHTY HEIOCTATOYHO TIOHATHEIM, CIEeyeT mpopabo-
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
TETpaau ClIeyeT OCTABISATh IIUPOKHUE TOJIA).

Jlis moAroTOBKU U (PUKCHUPOBAaHUS JTa0OpATOPHBIX pabOT cleAyeT 3aBECTU OTIENb-
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 pabota. [ MOATOTOBKM KOHCIEKTa HC-
MOJIB3YIOT TJIaBbl YUeOHUKA, PEKOMEHIOBAHHbBIE MPETOIaBATEeNIEM U KOHCIIEKT, 3alCAHHBIN
Ha 3aHATHH. Taxke Mpu JOMaIIHEeW caMOCTOsATENbHON MOATOTOBKE K JabopaTopHOi paboTte
HY>)KHO HA4YepTUTh TAOJMIIbI, TPUBEAEHHBIE B MPAKTUKYyME, U MPOU3BECTH HEOOXOAMMbBIC
JUISL IPOBEICHUST pabOThI pacuéThl. JloMalHss MOArOTOBKA SBIISIETCS HEOOXOUMOMN YacCThIO
naboparopHoii paboThl. be3 He€ HEeBO3MOXKEH OCMBICICHHBIN MOAXOM K BBIMOJHEHUIO JKC-
MEPUMEHTOB U u3MepeHuii. Kpome toro, orpaHu4eHHOE BpeMsi, OTBOJMMOE Ha BBITIOJHEHHE
1abopaTopHOM pabOThI, TPEOYET XOPOIIO CKOOPIAUHUPOBAHHBIX JACHCTBUM CTYy/IEHTa, K KO-
TOPBIM TaKkKe HEOOXOIMMO TIPEIBAPUTENHHO MOArOTOBUTHCS. [locie 3aBepIieHus dKcrnepu-
MEHTaJIbHOM 4YacTu paboThl HEOOXOIUMO MPOU3BECTH OOPabOTKY MOJYUYEHHBIX PE3yibTa-
TOB, ClIeJIaTh BBIBOJIBI U 3AIIUTUTH pabOTy y MpemnoiaBaTess.

B xone 3aHATHS HY)KHO aKTUBHO pa0oTaTh, OTBEYas Ha BOMPOCHI IMPErojiaBaTes,
y4acTBYS B IUCKYCCHH U 3aJiaBasi COOCTBEHHBIE BOMIPOCHI JIsl YSICHEHHUS CIIOXKHOTO JJIS TO-
HUMAaHUs MaTepuana.

Ha nepBoM 3aHSTHH BCE CTYJCHTHI 3HAKOMSTCS C TPaBUJIAMU TEXHUKU O€30MacCHOCTH
1 00s13aHBI CTPOTO BBIMOJIHATH UX MIPH MPOBEICHUH BCEX JIAOOPATOPHBIX padoT.

[Tpornyck 3anHsTHI 0€3 YBa)XUTEIBHOW NMPUUYMHBI HE JOMyCKaeTcs. 3a0KEHHOCTH
(mpomymieHHbIe Ta00OpaTOpHBIC PaObOTHI, HEBBITIOJHEHHBIC WHIUBUIyaIbHBIC IOMAIITHUE 3a-
JTaHUs, KOHTPOJIbHBIE PA0OTHI, KOJUIOKBUYMBI) JIOJKHBI OBITH JIMKBUTUPOBAHEI.

CamocTosaTenpHasi paboTa CTYJICHTOB HaJ KypCOM aHATUTUYECKOW XUMUU 3aKIt0ua-
eTCsl B CUCTEMaTHYecKoil paboTe ¢ yueOHUKOM U JIEKLMSIMH, MTOATOTOBKE K JIaOOpaTOPHBIM
paboTaM, KOHTPOJBHBIM paboTaM U KoJutokBuymaM. Oco00e MeCTO B CAaMOCTOSITEIILHOM pa-
00Te 3aHMMAaeT BBHITIOJHEHUE WHIMBUYATbHBIX JOMAITHUX 3aJaHUM, KOTOpPbIE MO3BOJISIIOT
OCYIIECTBIIATH CAMOKOHTPOJIb YCBOEHHUSI yUeOHOTO MaTepHaia, IPUBUBAIOT HABBIKK MOUCKA
HEOOXOIMMOIM XUMUYECKON MHPOpPMAIIUU U HEOOXOAUMBIX B OyAyIIed MpakTUYECKOM nes-
TETLHOCTH OaKaJlaBpOB XUMHUYECKHX pacueToB. [Ipu pemeHun 3amad HEOOXOAMMO pa3o-
OpaTh Bce TUIOBBIC 3a7a4M, MIPUBEIEHHBIE KO BCEM T€MaM, YTO MOMOXKET B BBIMOJTHECHUU
WHJMBHU1YaJIbHOTO JOMAIIIHETO 33JaHusl U KOHTPOJbHON pabOThl, KOTOpask 3aBEpPILAET Kaxk-
Y10 TeMY Kypca.

Buabl u popMbI 0TPAOOTKH NPONYIIEHHBIX 3aHATHI

[IponyiieHHbIE JEKIUU CTYIEHT OTpadaThIBACT CaMOCTOSITENBHO, U3y4asl YIeOHUK U
JOTIOJIHUTEJIBHYIO JINTEPATypPy IO COOTBETCTBYIOIIIUM TEMaM.

CryzaeHT, NpomycTUBLINI 1a00paTOpHbIE 3aHATHS, 005S3aH MOATOTOBUTH KOHCIEKT
NPOMYIIEHHOH J1a00opaTOpHON paboTHI, MPEIOCTABUTH PEIIEHHE TECTOBBIX 3aJaHHUI 1O Mpo-
NYLUIEHHON TeMe U B NMPUCYTCTBUM JabopaHTa Kadeapsl oTpaboTaTh €€ B CBOOOJHOE OT 3a-
HATHH BpeMs. CTyzneHT 6e3 KOHCIEKTa J1abopaTopHO paboThl HE JOMYyCKaeTcst 10 OTpadoT-
ku. [locne BeimonmHeHust 1abopaTopHOl paboTHI Ta0OpPaHT B KOHCHEKTE CTaBHUT AATy OTpa-
OOTKH U MOJIIHUCE.
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Texyiire 3a10J5KEHHOCTH MO WHIUBUIYaJIbHBIM JOMAIIHUM 3aJaHUSIM, KOHTPOJIb-
HOM paboTe U 3ammTe Jad0paTOPHBIX PAOOT JOJKHBI OBITH TUKBUIAUPOBAHBI B TEUEHUE HE-
JIEJIN TI0CJIE CPOKa, 0003HAYEHHOI'0 B TEMAaTUYECKOM ILIaHE J1a00paToOpHbIX padoT, BO Bpe-
M3, OIIpEeAEIIIEMOE TIPETOAABATEIIEM.

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

OO6pa3oBaTenpHBIN NpOIECC MO AUCHUIIIMHE OpraHU30BaH B (opMe yueOHBIX 3aHs-
TUH (KOHTakTHas paboTa (ayAUTOPHOW U BHEAYIUTOPHOI) OOydarOIIUXCS C MpernojiaBare-
JIEM U CaMOCTOsITeIbHas paboTa oOydarouuxcs). YueOHble 3aHsITus (B TOM YHUCIIE 0 peau-
3alliU TMPAK-THYECKOH MOATOTOBKU) MPEACTABICHBI CICAYIONIMMH BHIAMH, BKIIIOUYasi y4eo-
HBIC 3aHSTHUS, HAa-TIPABJICHHBIE HA MPAKTUYECKYIO MOJATOTOBKY 00yYaloOUXcsi M IPOBEICHUE
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH:

JIEKIUH (3aHATHSI JICKIIUOHHOTO THUIIA);

CEMUHApBbI, MPAKTUUECKHUE 3aHATHS, TaOopaTOpHBbIE PAaOOTHI (3aHITHSI CEMHHAPCKOTO
THUIIA);

KYpPCOBOE MPOSKTUPOBaHUE (BBITIOJHEHHE KYPCOBBIX paldoT);

TPYIIIOBBIE KOHCYIHTAIINH;

WHIUBUIYyaJbHbIE KOHCYJIBTAllMA U WHBIC y4yeOHbIC 3aHATUS, MPElycMaTpUBAIOIINE
UHANBUAYAJIBHYIO paboTy IpernoaaBaTelis ¢ 00y4aronmumMcs;

camMocCTosITeNbHAsl paboTa 00yJaroIInXCs;

3aHSITHUSI UHBIX BUJIOB.

Ha y4eOnpIX 3aHsATHSIX OOydaromiuecs BBIMOJHSIOT 3alNTAHUPOBAHHBIE HACTOSIICH
IPOTPaMMOi OTZIETbHBIE BUABI Y4€OHBIX pabOT, B TOM YHUCIIE OTIEIBHBIX 3JIEMEHTOB PadoT,
CBSA3aHHBIX C Oyaymie npoeccuoHaIbHOM NeATEeIbHOCTHIO.

Crenuduka JTUCIHUIUTUHBI «XUMUS» 3aKII0YaeTCS B HEPa3pbIBHOM CBS3M TEOPHHU C
npakTu-koil. TeopeTnueckue 3HaHUS, KOTOPBIE CTYEHTHI MOIY4al0T Ha JEKIHIX U TpHU ca-
MOCTOSITETFHON TIOJITOTOBKE, MOATBEP)KIAIOTCS M YCBAaMBAIOTCS Ha Ja00OpaTOPHBIX 3aHSITH-
ax. Jlyig ycrenHoro yc-BoeHus MaTepuana HeoOXOAUMbl 3HAHUSI XUMHUH B 00BbEME IIKOJIb-
HOW MporpaMMbl U MaTeMaTuku. [loBbIlIIEHNE YPOBHS 3HAHWI 10 XMMHUH y CTYJICHTOB He-
Pa3phIBHO CBS3aHO C MIOMCKOM M BHEIPSHHEM HOBBIX ITyTEH COBEPIICHCTBOBAHHS METOIUKH
NPEToIaBaHus:

- HCIIOJIb30BaHUE Pa3HOOOpa3HbIX (HOpM, METOJOB M MPUEMOB aKTHUBU3ALMHU MO3HA-
BaTeIb-HOM JACSITEILHOCTH YJYaIuxcs (B T.4. aKTUBHBIX U UHTEPAKTHUBHBIX);

- HCTIOJIb30BaHUE HATJISAHOTO MaTepualia: TabJnIl, PUCYHKOB, CXeM, TIPUPOIHBIX MH-
Hepa-JIOB, IEMOHCTPALIUS OTIBITOB;

- pelIeHne XUMHYECKUX PACYETHBIX U DKCIIEPUMEHTAIBHBIX 3a7ad KaKk MeToJ] 00yde-
HUS XU-MUU;

- KOMIIBIOTEpU3aNUs 00yUCHUS;

- MCIIOJIb30BAaHUE PA3IUYHBIX (POPM OpPTraHU3aLUU CaMOCTOATEIbHON pabOThI CTYACH-
TOB: MHJAUBHUIYyaJIbHAs, TPYIIOBasi, KOJUICKTUBHAS;

- OpraHM3alys UHANBUAYATbHOW paboThl CTYACHTOB C YIETOM YPOBHS MOJTOTOBKH;

- CHUCTEeMAaTUYECKUI KOHTPOJb 3HAHUH B Impoiecce o0y4deHus (IpoBepKa MHIUBUIY-
aNIbHBIX 3a/1aHUl, TPOBEACHNE KOHTPOJIBHBIX PadOT, ONPOCH! 10 TeMaM, MpUEM J1aboparop-
HBIX padoT).

[Iporpammy pazpabortaiu: 5
I'puropseBa M.B., K.I1.H., TOLEHT VLLLI/ il
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PELEH3UA
Ha pado4ylo NporpaMmy AUCUMITUHBI MOAYab «b1.0.08 Xumus» no HanpasJIeHHIO
36.05.01 — Berepunapusi no HanpapjaeHHOCTAM (npoduiisim) «BerepuHapHo-1eyedHoe
JeJ10 1 JadopaTopHasi AMATHOCTHKA», «BeTepuHapHo-j1edeOHoe 1es10 U hapManush
(xBasH$uKanus BHIMYCKHAKA — CHEIHATUCT)

Bopucoseim B.A., mpodeccopom kadeapsl mouyBoOBeACHUS, T€OJIOTHH U JaHAmadTO-
Benenusi, ®PI'bOY BO Poccuiickuii rocynapcTBeHHbI arpapHblii yHuBepcuter - MCXA
uMenn K.A. TumupsszeBa, TOKTOPOM OMOJIOTMYECKUX HAYK, MpodeccopoM (Aajiee mo TeKCTy
PELEH3€eHT), TIpoBeJieHa pereH3uss padboueil mporpamMmbl auctuiuinHbl «b1.0.08 Xumus»
OIIOIT BO mno nampasnenuto 36.05.01 — Berepunapus, HampaBieHHOCTM (TIPOGUISIM)
«BetepunapHo-1euebHOE €710 U JIabopaTopHas IUarHocTuka», «BerepuHapHO-JIeueOHOE
neno u dapmanusn» (cuenuanurer), paspaborantoit B PI'bOY BO «Poccwuiickuii rocymap-
cTBeHHBIN arpapHblil yHuBepcuteT — MCXA nmenu K.A. TumupszeBa», Ha kadenpe Xxumuu
(pa3pabotunk — I'puropreBa M.B., momeHT kadeapbl XUMUM, KaHIUIAT MEIArOTHYECKUX
HayK, JOIICHT).

PaccmoTtpeB npencraBieHHbIE Ha PELIEH3UIO MaTepUaibl, PELUEH3EHT MPUIIEN K cle-
JYIOIIUM BBIBOJAM:

1. [IpenpsiBnennas pabodas mporpamma aucuuiinabl «b1.0.08 Xumus» (nanee
no tekcty [Iporpamma) cootBercTByeT TpeboBanusim ®I'OC no Hanpasnenuto 36.05.01 —
«Betepunapus». [IporpaMma coepKUT BCe OCHOBHBIE pa3jieiibl, COOTBETCTBYET TpeOoBa-
HUSIM K HOPMAaTUBHO-METOINYECKUM JOKYMEHTAM.

2. [IpencraBnennas B IlporpaMMe akTyanbHOCTh y4E€OHOW NUCUUIUIMHBI B pam-
kax peanuzaruu OITOIT BO He moaiexuT COMHEHUIO — AUCIHUIUIMHA OTHOCUTCS K 06a30BOM
yacTu ydyeOHoro nukia — b1.

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

nenbl 2 xkommnereHnuu. JuctuminHa «b1.0.08 Xumus» u mpencraBinenHas [Iporpamma
crocoOHa peann3oBaTh WX B OOBSABIEHHBIX TpeOoBaHUsAX. Pe3ymbTaThl 00yueHus, mpei-
ctaBieHHbIe B [I[porpamme B KaTeropusix 3HaTh, yMETh, BIAIETh COOTBETCTBYIOT crieliu(rKe
Y COJICPKAHUIO JUCUUIUIMHBI U IEMOHCTPUPYIOT BO3MOKHOCTD MOJIYUYEHHUS 3aABICHHBIX pe-

3yJIbTaTOB.

o. O6mas tpympoémkocTs auctuiuiiabl «b1.0.08 Xumus» cocrabisger 3 3a4éT-
HbIX eauHuIbl (108 yacoB).

6. Nudopmanms 0 B3auMOCBSA3U U3y4aeMbIX JUCIUILINH U BOMPOCAM HCKITIOYE-

HUS TyOIUpOBaHUS B COJEPKaHUU JUCIIUIUIMH COOTBETCTBYET JEUCTBUTEIBHOCTH. Juciu-
wmHa «b1.0.08 Xumus» B3aumocsszana ¢ apyrumu pucimiummaamu OITOIT BO u Yue6-
HOTO TUTaHa o HampasieHuto 36.05.01 — «BeTepuHapus» U BO3MOXHOCTb 1yOJIMPOBAHUS B
COJIEp)KaHUU OTCYTCTBYET.

1. [IpencraBnennas IlporpamMma mnpeamnosara€T HCHOJb30BAaHUE COBPEMEHHBIX
00pa3oBaTEbHBIX TEXHOJOTUH, UCIIOJIb3yeMbIe MPU pealu3allii Pa3IndHbIX BHUJIOB y4eO-
HOI paboThl. DOopMBI 00pa30BaTEIbHBIX TEXHOJOTHI COOTBETCTBYIOT CHEIU(UKE TUCIIUTI-
JIUHBI.

8. [Tporpamma nucrumuimasl «b1.0.08 Xumusa» npeanonaraer 4 3aHiATHS B UH-
TEpPaKTUBHOU Qopme.
9. Bunsl, conepxanue U TpyAOEMKOCTb CaMOCTOSTEIIBHOM pabOThl CTYJIEHTOB,

npencrasieHHbie B [Iporpamme, coOTBETCTBYIOT TPeOOBaHHMSM K MOATOTOBKE BBITYCKHH-
KOB, cozepxkamumcs Bo @I'OC BO nanpasnenus 36.05.01 — «Betepunapus».
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10.  IIpencraBneHHble U onucaHHbie B [Iporpamme ¢opMbl Tekyiield OIEHKU 3Ha-
HUM (MHIUBUIYyaJIbHbIE 3a/1aHUsI, KOHTPOJIbHBIE paOOThI, OMPOC MO TeMaM, 3aluTa jJadbopa-
TOPHBIX paboT), COOTBETCTBYIOT CIIEUU(PHUKE TUCIMUILTUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa IPOMEKYTOYHOIO KOHTPOJIS 3HAHUU CTYIEHTOB, mpenycMorpeHHas lIpo-
rpaMMoOHi, ocyliecTBiseTcs B (hopMe dK3aMeHa, YTO COOTBETCTBYET CTATyCy AMCIMILINHBI,
KaK JUCIUIUTMHBI 0a3oBoi 4yacTu ydeOHoro 1mukia — bl ®I'OC nampasnenns 36.05.01 —
«Berepunapusn».

11. ®opmbl OIEHKM 3HAaHUN, TpeacTaBieHHble B IIporpamMme, COOTBETCTBYIOT
cnerupuKe TUCIUIUIMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

12. Yd4eOGHO-MeTOaMYEeCcKOe O0ECIICUeHNE MUCIUIUINHBI MPEACTABICHO: OCHOBHOU
auTepaTypoil — 3 uctoyHuka (6a30Bble YUEOHUKH U MOCOOUS Ul CaMOCTOATENBHON pado-
ThI), JOMOJIHUTEIHLHOU JTUTEPATypol — 3 HAUMEHOBAHMS, METOJUYECKUMH yKa3zaHusMu — 1
uctouHuk, MuaTepHer-pecypcamum — 9 UCTOUHUKOB U COOTBETCTBYeT TpeboBanusim ®I'OC
HarpasieHus 36.05.01 — «Berepunapus».

13. MarepuanpHO-TeXHUYECKOE OOecreyeHne TUCITUIUIMHBI COOTBETCTBYET CIie-
mudpuke nucuurinHbl «b1.0.08 Xumus» u obecriedMBaeT UCIOJIB30BAHUE COBPEMEHHBIX
00pa3oBaTeNbHbIX, B TOM YHCIE HHTEPAKTUBHBIX METOJOB O0yUEHUSI.

14. Meroauyeckue peKOMEHJAIMU CTYJAEHTaM U METOJAMYECKHE PEKOMEHJaluu
MPEroaBaTeNsIM 110 OpTaHU3aIuu OOYYEHHUs M0 JAUCHUUIIIMHE AT MPEACTaBIEHUE O CIie-
nuduke o6yuenus mo gucruriuHe «b1.0.08 Xumusy.

OBIIUE BbBIBO/IbI

Ha ocHoBaHuM MpOBEIEHHON pElEH3UHU MOXKHO CJIENIaTh 3aKJII0UYEHUE, YTO XapaKTep,
CTPYKTypa U cojepxkaHue paboueit mporpammel aucuuiuinHbl «b1.0.08 Xumus» OITOII
BO no nanpasnenuto 36.05.01 — «Berepunapus», HanpaBieHHocTH (npodunu) «Berepu-
HapHO-JIeueOHOe Jeno W jJabopaTopHas TUAarHOCTHKa», «BeTepuHapHo-nedeOHOE A€o0 U
dbapmanusy (kBanHpUKAUS BBITYCKHHKA — CIEIUAINCT), pa3paboraHHas [ puropbeBoit
M.B., nonieHTom Kadenpsl XUMHUH, KaHAUJATOM OHOJIOTHYECKUX HAyK, JOLEHTOM, COOTBET-
ctByet TpeboBanusiM GI'OC BO, coBpeMeHHbIM TpeOOBaHUSAM 3KOHOMHUKH, PbIHKA TpyAa U
MO3BOJIUT NpU €€ peaiu3aliy yCIenHo obecneynTsh (GOpMUPOBAHUE 3asBICHHBIX KOMIIE-
TEHIUH.

Peuenzent: bopucoB B.A., npodeccop kadeapsl mouBoBeIeHUs, T€OJOTUN U JIaHAIAPTO-
BeleHUsA, PocCCHIICKMII TOCyAapCTBEHHBIM arpapHbli YHUBEPCH > C VMEHU
K.A. TumupsizeBa, TOKTOp OMOJOTHUECKUX HAYK, podeccop

«dd» 0F 2025 1.
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