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AHHOTALUA

paboyeii mporpaMMspl y4eOHOH JUCHUIINHBI MOAY.ab «b1.0.08 Xu-

MHSD> IJIsl MOATOTOBKH CIIeIHAJTUCTA Mo HanmpaBJjeHuto 36.05.01 —

Berepunapus mo HanpasjieHHOCTSIM (mpoduisam) «BerepuHapHo-
JieyeOHoe 1eJ10 U JIa0opaTOpHasi JUATHOCTHKA)

Ilegbp oCBOeHHS AUCHHUILIMHBI: OCBOCHUE CTYACHTAMH TEOPETUUYECKUX OCHOB XH-
MHHU, CBONCTB OMOTEHHBIX M TOKCHYHBIX XUMHUUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU TIPO-
CTBIX U CJIOHBIX HEOPTaHMUECKUX BEIIECTB, MPUOOPETCHUE YMEHHUI U HABBIKOB PabOTHI C
MPOCTEUIINM JTa0OpaTOPHBIM 000PYIOBaHHEM, XUMHUYECKOW IMOCYAOU, U3MEPUTEILHBIMU
puOOpaMU M peaKTUBAMH, BHITIOJIHCHHS PacYETOB HA OCHOBE TMOJIYUYEHHBIX 3HAHUM JIJIs yC-
MEHTHOTO OCBOCHUS MOCJIEAYIOMNX AUCIUIUINH U UCIOJIb30BaHUs B Oyayiiei npodeccuo-
HaJIbHOU JIEATEIHLHOCTH.

MecTo JUCHUNJIMHBI B YUeOHOM IUJIaHe. TUCIHUIUIMHA BKIIOYeHa B 1ukia b1, o6s3a-
TeIbHAs 4YacTh, NUCHMIUIMHA OCBauMBaeTcss B 1 ceMecTpe MO HAMpaBICHUIO TOJATOTOBKU
36.05.01 — Berepunapus.

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

Kparkoe cogep:xanue nucuunjnabli: OCHOBHBIE TIOHSTUS U 3aKOHBI XUMUHU. PacTBo-
pbl. CKOpOCTh M DHEPreTHKa XMMHUUYECKUX peakiui. Xumudyeckoe paBHoBecue. CTpoeHue
atoma. [lepuoamueckasi cucrema. Xumuueckasi cBsizb. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakuuu. KoMmriekcHbie COeTUHEHUS.

O6mas TpyroeMKocTh Jucuumanubl: 108/3 (yacop/3au. ex1.)

IIpoMeKyTOUYHBIA KOHTPOJIb: SK3aAMEH

1. Ileab ocBOeHMSI AU CITAIIINHBI

I{enbi0 OCBOEHUS TUCIUIUINHBI «XUMHUS» SBIISETCS OCBOCHUE CTYACHTAaMHU TEOPETH-
YECKMX OCHOB XMMHH, CBOMCTB OMOTEHHBIX M TOKCHYHBIX XUMHUYECKHUX 3JIEMEHTOB U 00pa-
3yEMBIX UMM MPOCTHIX U CIOKHBIX HEOPTAaHMYECKUX BEIIECTB, MPUOOPETeHNE YMEHUH U Ha-
BBIKOB pa0OThI ¢ MPOCTEHIINM J1a0OPATOPHBIM 000PYIOBaHUEM, XUMUYECKOI MOCYI0H, U3-
MEPHUTENbHBIMU TPUOOPAMH M PEAKTUBAMU, BBITIOJIHEHHUS pAcYETOB HA OCHOBE MOJTYYEHHBIX
3HAHUH 7151 YCHEIIHOTO OCBOCHUS MOCIEAYIOMUX JUCIMITIIMH U NCIOIB30BaHUs B OyayIien
npoeCCHOHABHOMN NIEeATENFHOCTUA. 3HAHUS, MOJYYCHHBIC, B TOM YHCJE, ¢ TPUMEHEHHEM
mupoBBIX TEXHOJIOTWI (Hampumep, oOpa3oBaTelbHble OHJalH-TUIaTGopmbl  Stepik,
Webinar u Zoom, Google-dopMsbl 11 opraHu3auu 00paTHON CBSI3H), MTO3BOJISIT HE TOJIBKO
YCIICIITHO OCBaMBaTh MOCIEAYIONINE TUCIUILTNHBI, HO U MCIIOIB30BaTh UX B Oymymiei mpo-
(beccHoHaBEHOM e TeTLHOCTH.

2. MecTO IMCUMILIMHBI B Y4eOHOM Ipouecce

Juctuminaa « Xumus» BKItoueHa B 00s3aTenbHbli iepeueHs @I'OC quciuruma 6a-
30Boi vacTu. [ucnuminumHa «XuMHUs» peaqu3yeTcs B COOTBETCTBUU C TPEOOBaHUSIMH
®I'OC, OIIOII BO u Yueb6noro miana no Hanpasieauio 36.05.01 — Berepunapust.

JucuunnmHa «XuMHUS» SBIETCS OCHOBOIIOJATAONICH I W3YYEHUS CIIETYOIINX
TUCHMIUIMH: «buonornueckas XuMus U OOMEH BellecTBY», «be3omacHOCTh KHU3HEIESATENb-
HOCTH», «BeTepunapHnas ¢apmarusy», «JIabopaHT BeTepruHAPHOM Ta00paTOpPHH.

Oco0eHHOCTHIO JUCITUIUIMHEI SBIISIETCSI MPUMEHEHHE CEPhE3HON TEOPETUIECKOU TO/I-
TOTOBKH IIPU (POPMHUPOBAHUHN HABBIKOB pa0OTHI B XUMUUYECKOU J1Ta00paTopuu.

Pabouvas nmporpamMma JUCHUTIIMHBI « XUMHUS» TSI HTHBIUIOB U JIUI] C OTPAaHUYEHHBI-
MU BO3MOXXHOCTSIMU 3/I0POBBSI pa3palaTbIiBaeTCsl MHANBUYAIBHO C Yy4€TOM OCOOEHHOCTEU
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HCI/IXO(I)I/ISI/ILIeCKOFO pasBUTUA, HHIANBHUAYAJIbHBIX BO3MOKHOCTEH U COCTOSTHUS 300POBbS Ta-
KHX 06yqa}0m1/1xc;1.

3. [lepeyeHpb MIaHNPYEMBbIX Pe3y/JbTATOB 00y4eHHs 10 AUCHMIIIMHE, COOTHECEHHBIX €
IUIAHMPYeMBbIMHU pe3yJIbTATAMM 0CBOeHMs 00pa30BaTe/IbHOM IPOrpaMMbl

N3ydyenne naHHOW y4eOHOW IUCHUIUIMHBI HAMpaBiIeHO Ha (opMHUpoBaHUE Yy 00Y-
YAIOIIUXCS KOMIETEHIIUM, TpeACTaBICHHBIX B Tabmule 1.

4. CTpyKTypa U coiep:KaHue TUCHMILTHHbI

4.1 Pacnpeneﬂeﬂne prHOEMKOCTH AUCIHUIIJINHBI 110 BHIaM paﬁoT Imo cemMecrpam

OO6mast TpynO0EMKOCTh JUCHUILTMHBI cocTaBiseT 3 3ad.en. (108 wacoB), ux pacrpe-
JieJIeHUE 10 BUAaM paboT B CEMECTpE MPEICTABICHO B Ta0IHIIE 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 TEpIPETUPOBATH XUMUYE-
aHaJIM3 NpoOJIEMHBIX | OMpaTh ¥ 0000LIaTh TAHHBIE 110 aKTY- JULsl TPO(ECCUOHATIBHON Iesi- | pacy€Thl, aHATM3UPOBATh M0~ | CKYI0 HH(pOpPMAIHIO, He00X0-
CHUTYalluii Ha OCHOBE QJIbHBIM HayYHBIM NIPOOJIEMaM, OTHOCS- | TEJIBHOCTH, , METOJIbI aHANIU3a | IyYeHHBIC TaHHBIC, JUMYIO JUISl IOCTAHOBKH LICJTU
CHCTEMHOTO MOJX0/a, | IIUMCS K IPO(ECCHOHATIBHON 00NACTH; | 9KCIICPUMEHTANBHBIX JaHHBIX, |[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 | CHOHAIBHOH ACSTEIBHOCTH THYECKOU eATeIbHOCTH

PHMEHTa H ONbITa
2. OIIK-1 Cmoco6en ompenensats | OIIK-1.1. 3HaTh TeXHUKY 6€30MACHOCTH | OCHOBHBIC TPeOOBAaHUS TEXHH- | IPOBOIUTH XUMUYECKHE Hccie- | 0a30BRIMHU 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 PAcliO3HABAHMS I1aTOJIO-
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 1 3aKOHbI OHO(U3UKH;
IKCTIEPUMEHTAJIbHbIE, MUKPOOHOJIOTHY -
CKHeE 1 JJabopaTOpHO-
MHCTPYMEHTAJIbHbIE METO/IbI TIPH OTIpe-
JICTICHUH OMOJIOTMYECKOTO CTaTyCca KH-
BOTHBIX

Ki 0€30IacHOCTH TIpH paboTe B
XUMHYECKOH J1abopaTopuu

JIOBAHHS C COOJTIOICHIEM 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




Ta0Omuma 2

PacnpenesieHue Tpy10€MKOCTH JMCUMILUIMHBI 10 BUIaM padoT 3a ceMecTp

TpynoémkocTb
Bup yueOHoii paboTbl yac. B T.4. 10 1
ceMecTpy
O0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KontakTHas padora: 26,4 26,4
AyauTopHasi pabora 26,4 26,4
8 MoMm uuce:
aexyuu (J1) 8 8
nabopamopnvie pabomwl (JIP) 16 16
KOHMAKmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocrositesabHast padora (CPC) 57 57
camocmosmenvHoe uzyuenue paz0enos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMEPUANId U Mamepuaia 57 57
VUeOHUKO8 U YUeOHbIX NOCOOULL, NOO20MOBKA K 1aDOPAMOPHbIM U
NPAKMUYECKUM 3AHAMUAM, KOJLIOKGUYMAaM U m.0.)
Iloocomoska k 3K3ameHy (KOHmMpPOJb) 24,6 24,6
Bu mpoMexXyTOYHOTO KOHTPOJISL: 9K3aMeH
4.2 ConepxkaHue TUCIHHUIINHBI
Tabnuma 3

TemaTuyeckui JIaH y4e0HOM IUCHUIIINHBI

AynuTopHas padora Bueayauro

HaumenoBanu B U TeM

a Mecu‘:mam: Fyi;“;;lfém) ¢ Beero JI JIP MKP pHas
padora CP

Paznen 1 «TeopeTuueckne 0OCHOBBI 81 8 16 - 57

XHMHUW»

Tema 1 «OcHOBHBIE TOHATHS U 3aKOHBI XU- 2 - - - 2

MHH»

Tewma 2 «PacTBOpE 35 6 8 - 21

Tema 3 «CKOpOCTb U SHEPreTHKA 11 2 2 - 7

XUMUYECKHUX peakInid. XUMHUYECKOe

paBHOBECHE»

Tema 4 «Ctpoenue atoma. Ilepuoanueckas 33 - 6 - 27

cucreMa. XMMHUYECKasl CBA3b.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE

peakmn. KoMITJIEKCHBIE COSTUHEHUS»

KoHncynpTanmmn 2 - - 2 -

KonTakTHas paboTa Ha NPOMEKYTOUHOM 0,4 - - 0,4 -

koHTpose (KPA)

[ToaroroBka K 3x3aMeHy (KOHTPOJIb) 24,6 - - - 24,6

Bcero 3a 1 cemectp 108 8 16 24 81,6

HWroro mo qpucuuiinHe 108 8 16 2,4 81,6




Pa3nen 1 «Teopernyeckne 0CHOBBI XMMHID)

Tema 1 «OcHOBHBIE IOHATHSA U 3aKOHBI XUMUW»

CrexuoMeTpusi, MOJIb, MOJIIpHAsl Macca, CTEXMOMETpUUECKHe KO3 UIIUEHTHI, CTe-
XUOMETPUYECKNE MHIEKCHI, 3aKOH COXPAaHEHMS MAaCChl, 3aKOH KPaTHBIX OTHOIIECHWM, 3aKOH
IOCTOSIHCTBA COCTaBa, 3aKOH MPOCTHIX OOBEMHBIX OTHOILIEHHH, 3aKOH ABOrajipo, MOCTOsH-
Hasi ABOraJpo, 3aKOH SKBMBAJIEHTOB, XUMUYECKHH SKBUBAJIEHT, ()aKTOpP SKBUBAJIEHTHOCTH,
MOJISIPHAsI Macca DKBUBAJICHTA.

Tema 2 «PacTBOpBI»

MousipHasi KOHLIEHTpaLus, MOJISIpHAs KOHLEHTpalus 3KBUBAJIEHTa, MaccoBas J10JI,
TUTP, TEPMOAMHAMHYECKHE TPUUMHBI 00pa30BaHUS PACTBOPOB; PU3NYECKUE U XUMHUECKHE
CuJIbl, 0OYCIIOBIMBAIOIIME OOpa30BaHUE PACTBOPOB; OTJIIMUME CUJIBHBIX 3JIEKTPOIUTOB OT
CJ1a0BIX; THUIIBI CUJIBHBIX 3JEKTPOJIUTOB; TUApATalvs UOHOB, IEpBUYHAs M BTOpPUYHAS TU-
paTHble O0OJIOUKH, KPUCTAJUIOIMIPATHI; AKTUBHOCTb, KO3(PQHUIMEHT aKTUBHOCTH; THIIbI
c1a0bIX 3JEKTPOJIUTOB, KOHCTAHTBl U CTENEHM JAMCCOLMAIUU CIa0bIX 3JIEKTPOJIUTOB; BOJA
Kak cJa0blil 2JIEKTPOJIUT, HOHHOE MPOU3BEACHUE BO/IbI, BOJOPOIHBIA U IMAPOKCUIIBHBIN MTO-
Ka3aTelIu pacTBOPOB, CIIOCOOBI M3MEPEHHUS BOJOPOJHOIO MOKa3aTes; Oy(epHble pacTBOPHI;
TUAPOJIN3 COJIEH, TUIIBI TUAPOIN3a, KOHCTAHTHI U CTEIICHU THIPOJIN3a COJIEH; 3HAaUEHHUE pac-
TBOPOB CHUJIBHBIX M CJIA0BIX 3JIEKTPOJIUTOB B XUMHUH U OMOJIOTHUU.

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

CpenHsisi 1 HCTUHHAS CKOPOCTh XMMUYECKOW peakiuy; (aKkToOphl, BIUSIONIUE HA CKO-
POCTh pEaKkUMH; XUMHYECKasl PEaKlrs KaK IOCJIECIOBATEIbHOCTh JJIEMEHTAPHBIX CTaJINM;
3aKOH JEHCTBYIOIIMX MacC JJIs JIEMEHTApHOM CTaJuu XMMHUYECKON pEeaKIMH, KOHCTaHTa
CKOPOCTH PEAKLUH; 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEpaTyphl, IPaBU-
7o Baut-T'odda, ypaBHenne AppeHunyca, 3HEprus akTUBAIUU, SHEPTETHUECKUN Oapbep, ak-
TUBHUPOBAHHBIA KOMIUIEKC, KaTajau3, KaTalu3aTopbl, PEPMEHTHI; 3HAUEHUE YYEHUS O CKOpO-
CTH XUMHUYECKON PEeaKIH B XUMUHU, OMOJIOTMH U CETTbCKOM XO3SHCTBE; XUMUYECKOE PaBHO-
BECHE KaK KOHEUHBIM pe3ylbTaT CaMOMPOHM3BOJILHOTO MPOTEKaHHs OOpaTUMOMl peakiuu,
JUHAMHWYECKUI XapaKTep XMMHUYECKOTO PaBHOBECHS, IPU3HAKA UCTUHHOTO PABHOBECHS, 3a-
KOH JICMCTBYIOLIMX MAcCC JUIsl XMMUYECKOro paBHoBecus, npuHuun Jle Ilarense, pons xu-
MUYECKUX PABHOBECHUU B IPUPOLE; TEPMOAUHAMUYECKUE CUCTEMBI: OTKPBITBIC, 3aKPBITHIC,
W30JIMPOBAaHHbIE, TOMOTCHHBIE U T€TEPOTrCHHBIC; BHYTPEHHSS SHEPIUs, SHTAIBIINS, TEIIO-
BOH 3 (deKT XMMHUeCcKol peakinu, 3akoH ['ecca, SHTponHs Kak Mepa BEPOSITHOCTH COCTOSI-
HUSI CUCTEMBbI, U3MEHEeHHEe dHepruu [ mb0ca kak Kpurepuil BO3MOXKHOCTH CaMOIPOU3BOJIb-
HOT'O ITPOTEKAHUs PEaKLHUU.

Tema 4 «Ctpoenue atoma. [lepuoanueckas cucrema. XuMuueckas cBsizb. OKHUCIN-
TEJIbHO-BOCCTAHOBUTEIbHBIE peakuu. KOMIUIEKCHBIE COETMHEHU»

CrpoeHue atoma, OCHOBHBIE NPUHLUIBI KBAHTOBOW TEOPUM CTPOEHHMS BEILECTBA;
KBAHTOBBIE YMCIIA: TJIABHOE, OPOMTAIIbHOE, MATHUTHOE U CIMHOBOE; YHEPreTHUECKHE YPOB-
HU U MOAYPOBHU aTOMa; MPUHIUIIBI 3aMOJTHEHHSI SJIEKTPOHHBIX OpOUTaliell aTOMa B OCHOB-
HOM cocTosinuu: npunuun [laynu, npaBuno XyHnaa; 3JeKTpOHHbIE EMKOCTH OpOuTaeH, mo-
JYpOBHEH M ypOBHEW aTOMa; CIIOCOOBI 3aIIMCH AJIEKTPOHHBIX (POPMYJT aTOMa; COBpEMEHHAS
dbopmynupoBka mnepuoanyeckoro 3akona JI.JMI. MenneneeBa; CTpyKTypa NepuOaUYECKON
cucreMsl; npasuia B.M. Kiie4koBCKOro; nepuogu4HOCT U3MEHEHUSI CBOMCTB aTOMOB JJIe-
MEHTOB: DHEPTUHM MOHU3ALMH, CPOJACTBA K HIEKTPOHY, DJIEKTPOOTPULIATENBHOCTH, PAIUyCOB
Ban-nep-Baanbca; nepuoandeckuii XxapakTep U3MEHEHUSI XUMUUECKUX CBOWCTB 3JIEMEHTOB;
CBA3b PACIPOCTPAHEHHOCTH XUMUYECKUX DJIEMEHTOB C UX IOJOKEHHEM B IEPUOANYECKON
CHUCTEME, MAaKpO- U MHUKPOAIJIEMEHTHI; TUIbI XUMHUUYECKOU CBSI3M; XapAaKTEPUCTUKU CBS3CHU:
AIIEKTPUUYECKUE JUIOJIbHBIE MOMEHTBI, Y3P(PEKTUBHBIE 3apsiAbl AaTOMOB, CTE€IIEHb MOHHOCTH,
HAIIPABJICHHOCTh U HACBILICHHOCTb, SHEPIUsS M JJIMHA CBS3M; METOJ BAJICHTHBIX CBSI3EH;
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CUTMa- U MHU-CBSI3U, TUIbI THOPUAU3AIMU aTOMHBIX OpOUTaNe U TeOMeTpHsl MOJIEKYI;, Me-
TOJI MOJIEKYJISIPHBIX OpOUTaIel; IPUMEHEHUE TEOPUU XUMUUYECKON CBA3U B XUMHUH U OHOJIO-
TUN.

OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIUHU, CTEIIEHb OKHUCIICHUS, OKUCIHMTEIU U
BOCCTAHOBUTEIIN, OKUCJIEHUE U BOCCTAHOBIICHHUE; COCTABJICHUE YPaBHEHUSI OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX  peakuuid  (METOJ  HMOHHBIX  TOJypeaklMii); OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIE NIOTCHIMANBI, YpaBHeHHEe HepHcra; onpeneneHue HanpasiIeHUs IPo-
TEKaHUSl OKHUCIIMTEIIbHO-BOCCTAHOBUTENBHBIX pEAaKIUH C TMOMOIIBIO OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX MOTEHIMAIOB, POJb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN B
IIPUPOJIE.

KomMmmuiekcHble coeAMHEHMs], CTPOCHUE KOOPIMHAMOHHON c(hephl KOMILJIEKCHBIX
COCJIMHEHUHN: KOMILUIEKCOOOpa3oBaTeib, JUTaH/bl, JTOHOPHBIE aTOMBI JIUTAHIOB, JCHTAT-
HOCTb, KOOPJIMHALIMOHHOE YMCJIO0, TEOMETPHUSI KOOPIUHAIMOHHON c(ephl; BHENTHECHEPHbIE
MOHBI; KOMIUIEKCHI C XeJIaTO00Pa3yIOIMMHI U MAKPOLUUKIMYECKUMHU JIUTaHJaMu; TUCCOLHa-
1Sl KOMIUIEKCHBIX CO€IMHEHUI B pacTBOpax, KOHCTAHThl YCTOMYMBOCTU U KOHCTAHTHI HeE-
CTOMKOCTH; (paKTOPHI, BIUSIONIUE HA YCTOWYUBOCTh KOMIUIEKCHBIX COCAMHEHHI B PacTBO-
pax: TeMIneparypa, XeJlaTHbI U MaKpOLMKINYEeCKUH 3((PEKThl, 3apsa LEeHTPAIbHOIO HOHA-
KOMILIEKCOO0pa3oBaTelis, TeOpus KOOPAWHALMOHHOW XUMHUYECKOW CBSI3M, 3HAUEHUE KOM-
TUIEKCHBIX COCTUHEHUN B OMOXMMUH KIETKH.

4.3 Jlekuun/aadopaTropHbie 3aHATHS

Tadmuna 4
Coaepxanue 1a00paTOPHOrO NPAKTHKYMA U KOHTPOJIbHBIX MEPONPUATHI
Ne Ne u Ha3BaHMe JIeKIUii/ Dopmupyembie Bux Koxa-Bo
n/n M pasnena JIa00PaTOPHOr0 MPAKTHKYMAa KOMIIETeHIIUH KOHTPOJIBHOTO 1| o
MEPONpPUATHS
1. Pa3nes 1. TeopeTuyeckue 0OCHOBBI XUMHUH 24
Tema 2. Pac- | Jlekiusa Ne 1. PactBopsil. VYK-1.2; OIK- - 2
TBOPBI JlaGopaTtopnast pabota No 1. 11 3amura Jabo-
«[IpuroroBieHne pacTBOPOB paTopHoii pa-
3aJaHHOI'0 COCTaBay 0OTBI, HHIHU-
BHUIyaJIbHOE 4
3aJlaHue, KOH-
TpPOJBHAs pa-
6ota
Jlexuus Ne 2. Bosa kak cia-
Ob1it snexkTpoauT. MonHoe
npou3BeieHrue Bojbl. Boso- - 2
ponHbIN TTOKa3zarenb. bydep-
HBIE PACTBOPBL.
Jlaboparopras padora Ne 2. 3amura Jabo-
«DKCIepuMeHTaIbHOE OTpe- paTopHoii pa-
JIeJICHUE BOJIOPOJIHOTO TTOKa3a- OOTBI, UH/IH-
TS BUJTyalbHOE 2
3aJlaHue, KOH-
TPOJBHAS pa-
6ora
Jlexuus Ne 3. 'maponus coneit - 2
Jlaboparopnas pabota Ne 3. 3ammuTa jJado-
«M3yyeHust BIUSHUS IPUPOIbI paTopHoii pa- 2
COJIH, TEMIIEPATYPhl U KOHIICH- OOTBI, UHIH-




- Bn
Ne Ne u Ha3BaHMe JieKIUit/ ®opmupyembie A Koxa-Bo
Ne paznena KOHTPOJILHOI'O
n/n JIa00PATOPHOI0 MPAKTHKYMA KOMIIeTeHIIUH 4acoB
MeponpHUsTHS
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 pabora Ne 4. 3amura J1abo-
peaKkIui. «CMmenieHrne XuMUYECKOro paTopHOH pa-
XVMMUYECKOE | paBHOBECHS 0OTBI, UHIH-
paBHOBeCHE BUTyaJIbHOE 2
3a/1aHue, om-
poc 1o TeMam
1-3
Tewma 4. JlaGopartopnast pabota Ne 5.
Crpoenue «OKUCTUTENHHO-
3amuTa J1abo-
atoma. Ile- BOCCTAHOBUTEJIbHBIE PEAKIIUN» .
paTopHOH pa-
puoanvecKas
0OTBI, HHIHU-
cnerema. BUJTyalIbHOE 4
Xumuueckas Y
3a/1aHKe, KOH-
cBs3b. Okuc-
TpOJIbHAS pa-
JTUTEIBHO-
6ota
BOCCTaHOBU-
TEJbHBIE pe-
axuuu. Kom- | JlaGoparophast pabota Ne 6. 3amura Jabo-
TUIEKCHBIE «3yueHne CBOMCTB KOM- paTropHoOu pa- 2
COCIMHEHMS | TUICKCHBIX COCAMHEHUI 00ThI
4.4 TlepeyeHb BONPOCOB ISl CAMOCTOATEIHLHOIO0 U3YYeHM s TUCHUTINHBI
Tabmwnma 5
IlepeyeHb BONPOCOB IJISI CAMOCTOSITEJIBHOIO M3YyYeHUS TUCIHHUILIMHbBI
Ne Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB 1JIs dopMupyeMbIe
Ne paznesa u TeMbl P P P P pMupy
n/n CAMOCTOSITEJILHOI0 U3YYCHUSI KOMNeTeHIIHH
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
1. | Tema 1. OcHoBHble | CTeXHOMETpHs, MOJIb, MOJSpHAs Macca, CTeXHO-
MOHATUA W 3aKOHBI | METpUYECKUE KOA(DPUIIUEHTHI, CTEXHOMETpUUe-
XUMUU CKHE MHJIEKCHI, 3aKOH COXPaHEHHUS MacChl, 3aKOH
KpaTHBIX OTHOIICHHH, 3aKOH MOCTOSHCTBA COCTa-
Ba, 3aKOH MPOCTBIX OOBEMHBIX OTHOIICHHM, 3aKOH
ABoranpo, noctosiHHasg ABOrajpo, 3aKOH HKBHBa-
JIEHTOB, XUMHUYECKUH skBuBajieHT, (pakrop sksu- | YK-1.2; OIK-
BAJICHTHOCTH, MOJIIpHAsi Macca SKBUBAJIIEHTA 11
2. | Tema 2. PacTBOpBI MounsipHasi KOHIIEHTpALMsl, MOJISipHasi KOHLIEHTpa-
[IMS DKBUBAJICHTA, MAacCCOBas JIOJIsI, TUTP, TEPMOIHU-
HAMUYECKHE MPUYNHBI 00pa3oBaHUS PACTBOPOB;
bu3NYecCKne W XUMHUYECKHE CHJIBI, OOYCIIOBIIH-
Barolye 0O0pa3oBaHHE PACTBOPOB; OTIIMYUE CHIIb-
HBIX DJIEKTPOJUTOB OT CJaObIX; TUMBl CHJIBHBIX
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n/n

Ne paznena u Tembl

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

dopmMupyemble
KOMIIETEeHII T

AIIEKTPOJIUTOB; TUApATAIMS HOHOB, TMEPBUYHAS U
BTOpPUYHAS THAPATHbIE 00OJOYKH, KPUCTAJUIOTHI-
paTbl; aKTUBHOCTb, KOA()(PUIMEHT aKTUBHOCTH;
THUIIBI C1a0BbIX JIEKTPOJIUTOB, KOHCTAHTHI U CTEIe-
HU TUCCOLIMALUU CIa0bIX 3JIEKTPOJIUTOB; BOJIA KaK
CJ1a0BIi 3JEKTPOIUT, HOHHOE NPOU3BEACHHUE BOJBI,
BOJIOPOJHBIA U TUIPOKCUIIBHBIA MOKAa3aTelu pac-
TBOPOB, CIIOCOOBI MU3MEPEHHS BOJOPOJHOTO IOKa-
3arensi; OydepHble pacTBOPBI, THUAPOJIU3 COJEH,
THUIIBI TUJPOJIU3a, KOHCTAHTHI U CTENEHU TUIPOIIU-
3a coJieii; 3HaUeHHUE PACTBOPOB CHIIBHBIX U CIa0bIX
AJIEKTPOJIMUTOB B XUMHUHU M OHMOJIOTHH

Tema 3. Ckopoctb u
SHEpPreTUKa XuMHYe-
CKUX peakiuii. XuMHu-
YECKOE PaBHOBECHE

Cpenssii M UCTUHHAs CKOPOCTb XUMHUYECKOW pe-
akuuy; (aKTOPHI, BIMSIONIME HA CKOPOCTh PEaK-
LMY; XUMUYECKas peaklus Kak IOCIEI0BaTENb-
HOCTb JJIEMEHTApHBIX CTaJHi; 3aKOH JIEUCTBYIO-
IIMX Macc AJIs 2JIEMEHTAapHOU CTaAuH XUMUYECKOU
peaknyny, KOHCTaHTa CKOPOCTH PEaKIMH; 3aBUCHU-
MOCTb CKOPOCTH XMMHUYECKOW PEaKLHH OT TeMIle-
parypsl, npaBwio Bant-I'odda, ypaBuenne Appe-
HUYyCa, DHEPIrHsl aKTUBALMM, HHEPreTUYECKUN
0aprep, aKTUBUPOBAHHBIN KOMILIEKC, KaTaJlnu3, Ka-
TaJIN3aTOPhl, (PEPMEHTHI; 3HAUEHUE YUYEHHUS O CKO-
POCTH XMMHUYECKOW PEaKIIMU B XUMHH, OUOJIOTUH U
CEIbCKOM XO3SMCTBE;, XMMHYECKOE pPaBHOBECHUE
KaK KOHEYHBIM pe3ylbTaT CaMOIPOU3BOJIBHOIO
NpOTEeKaHUs OOpaTUMOM peakuuu, JTUHAMUYECKUN
XapakTep XWMHYECKOIO0 PaBHOBECHUS, IPHU3HAKU
HUCTUHHOIO DPAaBHOBECHUS, 3aKOH JEHCTBYIOLIUX
Mace JUIsl XMMUYECKOro paBHOBeECHs, mpuHuuI Jle
[ITarenbe, pojib XUMUUYECKUX PAaBHOBECHM B IIpU-
poze; TEPMOJMHAMMYECKUE CHCTEMBI: OTKPBITHIE,
3aKpBITHIE, U30JIMPOBAHHBIEC, TOMOI'CHHBIE U I'ETe-
POTEHHBIC; BHYTPEHHSSA SHEPIrUs, dHTAIbIMSA, TEIl-
J0BOM >PPeKT XUMUUECKO peakiuu, 3aKoH [ec-
Ca, JHTPONMUS KaK Mepa BEPOATHOCTU COCTOSHHUS
CHCTEMBbI, U3MeHeHue sHepruu I'mb0ca kak kpute-
pUH BO3MOYKHOCTH CaMOIIPOM3BOJIBHOTO IPOTEKa-
HUS PEaKIUH

Tema 4. Ctpoenune
atoma. [lepnoaunue-
CKasl cucTemMa. XHUMH-
yeckas cBI3b. OKHuc-
JINTEIIHLHO-
BOCCTaHOBUTCIILHBIC
peakuun. Komrmnekc-
HbIE COCOUHEHUS

Crpoenne aToma, OCHOBHBIE NPHHIUIIBI KBAHTO-
BOW TEOPHUH CTPOCHMS BEILECTBA; KBAHTOBBIEC YHC-
Ja: TiaBHOE, OopOWTalIbHOE, MAarHUTHOE U CIHHO-
BOE; DHEPTETUUECKUE YPOBHU U MOJYPOBHU aTOMA;
MIPUHIIMIIBI 3aMI0JIHEHUS! AJIEKTPOHHBIX OpOuTanen
aroMa B OCHOBHOM COCTOsHUM: npuHiun [laymu,
npaBwiIo XyHJA; 3JIEKTPOHHBIE €MKOCTU OpOuTa-
7ieil, TOypOBHEH M ypOBHEH aToMa; CIOCOOBI 3a-
MIUCHU AJIEKTPOHHBIX (POPMYII aToMa; COBPEMEHHas
dbopMynupoBka mepuogudeckoro 3akoHa JI.U.
MenneneeBa; CTpyKTypa MEPUOJAYECKON CHUCTe-
Mbl; npasuna B.M. KieukoBckoro; mnepuoany-
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n/n

Ne paznena u Tembl

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

dopmMupyemble
KOMIIETEeHII T

HOCTh H3MEHEHHS CBOWMCTB aTOMOB 3JICMEHTOB:
SHEPrUY MOHM3ALIMH, CPOJICTBA K AJIEKTPOHY, DJIECK-
TPOOTPUIIATEIBLHOCTH, paauycoB Ban-nep-
Baanbca; mepuogmyeckuil xapakTep H3MEHEHHsS
XUMHYECKUX CBOMCTB AJIEMEHTOB; CBS3b pPacIpo-
CTPaHEHHOCTH XUMHUYECKUX 3JIEMEHTOB C UX IIO-
JIOKEHUEM B MEPUOJMYECKON CHUCTEME, MaKpo- U
MHUKPO3JIEMEHTBI; TUIBl XMUMHYECKOW CBS3M; Xa-
PAKTEPUCTUKHU CBSI3EH: DJIEKTPUUYECKUE JTUTIOJIbHbBIC
MOMEHTBHI, Y3PPEKTHUBHBIE 3aps/Ibl ATOMOB, CTETIEHb
WOHHOCTH, HAIPaBJICHHOCTh W HACBIIICHHOCTb,
SHEPTHUs U JIJIMHA CBSI3M; METO]I BaJICHTHBIX CBSI3EH;
CUTMa- ¥ MU-CBSI3U, TUITI THOPUIN3AIMH aTOMHBIX
opOuTaneit U TeOMETPUsi MOJIEKYJ; METOJ MOJIEKY-
JSIPHBIX OpOUTANIeH; MPUMEHEHHE TCOPUN XUMHUYC-
CKOM CBSI3M B XUMHH M Ononorun. OKUCIUTEILHO-
BOCCTAHOBHUTEJIbHBIE PEAKIMU, CTENEeHb OKHUCIIEe-
HHS, OKHCIIMTSIN U BOCCTAHOBUTEIIM, OKUCICHHUE U
BOCCTAHOBJICHUE; COCTABJICHUE YPABHEHHUS OKHUC-
JTUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIUNA  (METOJ
HOHHBIX MOJTypeaKInii); OKHUCJIUTEIILHO-
BOCCTAHOBUTEJIbHBIE  TMOTCHIMANIBI;  YPABHEHHE
HepHcra; onpenenenue HanpaBieHUsS TPOTEKAHUS
OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUIl  C
IIOMOIIBIO OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIX
MMOTEHIIHAJIOB, poib OKHUCIIUTEIILHO-
BOCCTAHOBUTEJBHBIX peakuuid B mnpupoge. Kom-
MJIEKCHBIE COCIMHEHMS, CTPOCHUE KOOPIMHAIIUMOH-
HOM c(hepbl KOMIUIEKCHBIX COSMHEHUN: KOMILICK-
cooOpa3oBarenb, JIUTAaHbl, JOHOPHBIE ATOMBI JIU-
raH/ioB, JEHTATHOCTb, KOOPAMHALMOHHOE YHUCIIO,
reoMeTpusi KOOPJUHAIIMOHHOW CQephl; BHEIIHE-
chepHble HOHBI; KOMIUIEKCHI C XelnaTroo0pas3yro-
[IUMH ¥ MaKpOIUKJIMUYECKUMU JIMTaHAaMH; JIUCCO-
[MalKs KOMIUIEKCHBIX COEJUHEHUN B pacTBOpax,
KOHCTaHThl YCTOWYMBOCTH M KOHCTaHTbl HECTOW-
KOCTH; (DaKTOpBI, BIMSIONIMNE Ha YCTOHYHBOCTH
KOMILUIEKCHBIX COCIMHEHUM B PacTBOpPAX: TEMIIe-
paTypa, XeNaTHbI U MaKpOIUKINdecKuii 3ddex-
TBI, 3aps [EHTPATBHOTO HOHAa-
KOMIUIEKCO0OpazoBaTesi, TeOpusi KOOPAHMHAIINOH-
HOM XMMHYECCKOU CBS3H, 3HAUYCHHE KOMILICKCHBIX
COEIMHEHUI B OMOXHUMHH KIIETKH
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5. O6pa3oBaTe/ibHbIE TEXHOJIOTUHU

Tabmuma 6
IIpuMeHeHNe AKTUBHBIX 1 HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH

HaumenoBanmne HCII0JIb3YEMBIX AKTUBHBIX U

Ne

/' Tema u popma 3ansaTHs HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJI0-
i

1. | l'upponus coneit JIP | PaGota B ManbIX rpymnmax

2. XuMuyeckast KHHETHKA. XUMUYe-

JIP | PaGoTta B MaJbIX rpymnmax
CKO€ paBHOBECHE

3. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

peaKIum JIP | PaGoTa B MaJbIX IpyInmnax

4, | KommiekcHbIE COSTUHEHUS JIP | PabGoTta B MasIbIX rpymnimax

6. Tekyniuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHASI ATTeCTALMS M0 UTOram
OCBOEHHUS M CHUNIHHBI

6.1. KonTposibHble padoThl, HHAUBUAYAJbHbIE 32IaHHS, ONIPOC

[IpuMepsl KOHTPOJIBHBIX PA0OT:

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OFPA30OBATEJIBHOE YUPEXJIEHUE

O BBICIIEI'O OBPA3OBAHUA

(ST POCCHUHNCKHI I'OCYIAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
MCXA umenu K.A. THMHUPSIBEBA

(®PI'OY BO PTAY - MCXA umenu K.A. Tumupszena)

Al

Kadenpa xumun
KouTponsnas padora no teme «CriocoObl BEIpaXKE€HUSI COCTaBa PACTBOPOBY
Bapmuanr 1
1. Kak Ha3pIBaeTCs OTHOIICHHE KoruecTBa B (MoJb), copepikaiierocs: B pacTBope, K 00b-
€My 3TOTO pacTBopa?
2. Kakas yactuna siByisseTcs SKBUBAJIEHTOM CEPHOM KHCJIOTHI B PEAKIUU:
H2804 + 2NaOH = Na2504 + 2H207
3. CkonbKO TpaMMOB XJIOpUJia HaTpus Tpedyetcs s npurotosienus 1 1 20%-ro pactBopa
IJIOTHOCTHIO 1,15 1/™Ma?
4. Beruucnure tutp 50%-r0 pacTBOpa a30THOM KUCIOTHI MIOTHOCTHIO 1,31 r/mit.
5. K 100 M1 pacTBOpa a30THON KUCIOTHI C MOJISIPHOM KOHIIEHTpaIue 1 Mosb/m npubaBuiu
300 My Boabl. BeiuncanTe MOMSPHYIO KOHLIEHTPAIMIO TIOJYYEHHOTO pa30aBI€HHOTO pac-
TBODA.

OEJNEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbHOE YUPEXJIEHUE

7% 3 BBICIIEI'O OBPA3OBAHUS

T i POCCHUMCKHMI IT'OCYJAPCTBEHHbBI ATPAPHBIA YHUBEPCUTET —
MCXA umenu KA. TUHUMHUPSIBEBA

(®I'BOY BO PTAY - MCXA umenu K.A. Tumupsizena)

A ililali) ]

Kadenpa xumun
KontponbHas pabora mmo Teme
«XUMHYECKAsT KHHETUKA. XUMUYECKOE PABHOBECUE)

13



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 CcKOJBKO TpaayCcoB HY)XHO TOBBICUTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAKIIMHA BO3-
pociia B 64 paza, eciu TemnepaTypHbiii KO3()PUIIUEHT CKOPOCTH peaKuu paBeH 47
3. B repMeTnyHO 3aKphITHIN cocysl BMecTUMOCThIO 1 11 momectuinu 0,1 Monb meHTaxaopuaa
docdopa. [Ipu HarpeBanuu 10 HEKOTOpOU 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-) = ZHCN(F) + 6H20(1—); AH =-939 KI[)K
a) IpU NOHWKEHUU TEMIEPATypbl; 0) MPH MOBBIIICHUH JTaBJICHUS.
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! nuauBuayaisHbiX 3aganuii (CPC):

3ananue o teMe «CrnocoObl BEIpaXKEHUS 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 KOHIICHTPAIMIO KKIAOM M3 COJIEM a30THOM KHUCJIOThI, BXOASAIIUX B
cocTaB nurareiabHoro pactsopa Kuomna. IlnotHocTs 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 mosipHasi KOHIIEHTpalus 2 H. pacTBopa GochopHON 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 B3STh /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. OntumaiibHbie 3HaUYeHHUsT pH MOYBHI JUIsl BRIpAIIUBAaHUS TOpoxa KOJIEOTIOTCS B Mpeenax
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ot 6,0 1o 8,0. Bo ckonbko pa3 KOHLEHTpaLUsl KATHOHOB BOJIOPO/A, COOTBETCTBYIOIAs MU-
HUMaJIbHOMY 3Hau€HUI0 pH, mpeBblIaeT KOHUEHTPALKIO KaTHOHOB BOAOPOJA, COOTBETCT-
BYIOIIYI0 MaKCUMaJlbHOMY 3HaueHuto pH?

3. Berauciure pH pacTtBopa XJI0pOBOAOPOIHON KHCIOTHL, B 1 11 KOTOpPOro copepkurcs 36,5
r HCI: a) 6e3 yuéra OoTaM4usg aKTUBHOCTU OT KOHUEHTpaUuu; 0) ¢ y4ETOM OTJINYUS aKTHB-
HOCTH OT KOHLIEHTpalMHu (3HaueHue ko3 uureHTa akTMBHOCTH CM. Ha cTp. 76 yueOHHKa).
Mo’HO 111 B JaHHOM CJIy4yae NpeHeOpeyub OTIMYMEM AKTUBHOCTH OT KOHIIEHTpaluu?

4. BeluuciuTe cTeneHb AUCCOIMAUU MypaBbHHOHN 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 KOJJIOKBHUYMA ((TGODCTI/I‘-ICCKI/IG OCHOBBI XUMHI

1. Pacuer conepkaHusi KOMIIOHEHTOB pacTBOpa 3a/IaHHOTO COCTAaBa.

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 COKpAIIEHHOW MOHHOW (opMe, pacueT KOHCTAHTHI
TUAPOJIN3a, CTENIEHU TUApoau3a u pH ruaponnsyromuxcs coneil.

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

6. BrrunciieHne KOHCTaHThl PAaBHOBECHSI, UCXO/IHBIX MM PAaBHOBECHBIX KOHIIEHTPAIU KOM-
IIOHEHTOB PEAKIIMOHHON CMECH.

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

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

Jljis onieHKH 3HAHWM, YMEHUH, HABBIKOB U (DOPMHUPOBAHUS KOMIIETCHIIUU TIO JUCIIUTI-
JIMHE MOKET MPUMEHSTHCS 0a/TbHO-PEUTHHTOBAs CUCTEMa KOHTPOJIS U OIICHKU YCIIEBaeMO-
CTHU CTYJICHTOB.

B ocHoBy OanmnpHO-peliTuHTOBOM crctembl (BPC) monoxeHbl MPUHITUIIBI, B COOTBETCT-
BUU C KOTOPBHIMU (hOPMHUPOBAHUE PEHUTUHTA CTYICHTA OCYIIECTBIIETCS B XOJI€ 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
MIkana 3ayeT Cc OLEHKOI
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 3aganuii X 5 6ajioB)
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 paboTaMm M 3amuTe Ja00paTOPHBIX PabOT TOJKHBI OBITH JMKBUAMPOBAHBI B TEUCHUE
HEJEIN I0ClIe CPOKa, 00OO3HAYEHHOIO B TEMATHYECKOM IUIaHE JIAOOPATOPHBIX PaldoT, BO
BpeMsl olpeensseMoe npenogasareseM. Kaxaas cieayronias Helens Olo34aHns HaKa3blBa-
eTcs BbIUMTAaHHMEM | Oaiia M3 OLEHKHU 3a JoMaliHee 3ajaHue. OTpaboTku J1abopaTOpHBIX
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-MeTOAMYeCKOe M HHPOPMALIMOHHOE O0eceYeHne AU CIUIINHbI

7.1 OcHOBHAasA JUTEpaTypa

1. Kusses, /[.A. Heoprannueckas xumus. B 2 4. Yacts 1. TeopeTnyeckrne OCHOBHI | YICOHHUK
Uit akagemudeckoro 6akanaspuara / J[.A. Kuaszes, C.H. Cmappirun. — 5-e uzg. — M: Uz na-
tenbcTBO HOpaiit, 2017. — 253 c. — Cepus: bakanaBp. AkageMuyecKkuii Kypc.

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

3. Cmapwieun, C.H. Heopranudeckast xumus. [Ipaktukym: yaeGHO-ipakTHUecKoe mocooue /
C.H. Cmapswirun, H.JI. barnasen, N.B. [laiinakosa; moa pea. C.H. Cmapeiruna. — M.: U3na-
tenbeTBO FOpaitt, 2017. — 414 c. — Cepust: bakanasp. ba3oBelii Kypc.

7.2 JlonoiHATEIbLHASA JIUTEPATYypPa

1. I'punsyo, H. Xumus snementoB: B 2 1. / H. I'punByz, A. Dpaio. - M.: bunowm. Jlabopa-
Topus 3HaHuii, 2011.

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

3. Benonyxos C. JI. u op. Ilpaktukym no xumuu (MHPOPMAIIMOHHO-CIIPABOYHbIE MaTEPHAIIbI
K JabopaTopHO-MpakTHIecKuM 3aHsATusAM). M., U3n-Bo PTAY-MCXA umenn K. A. Tumu-
psasesa, 2013 r., 354 c.

7.3 MeToan4yecKue yKa3aHHsl, peKOMEHIAlNH U IPyrue MaTepuaJibl K 3aHATHAM

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

TYII).
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8. Ilepeuenn pecypcoB HHGPOPMAUOHHO-TEJIEKOMMYHUKALIMOHHOM ceTu « AHTEpHETY,
HEe00XO0UMBIX JIJIS OCBOEHMS AU CIUTIUHBI

1. IIporpamma ChemLab — ans npoBeaeHHs] BUPTYalbHBIX XMMHUYECKHX SKCIIEPUMEHTOB
(OTKPBITHIN TOCTYII)

2. Ilporpamma MathLab — ns MojaenupoBaHUs BIUSHUS YCIOBHH XUMHUYECKUX PEaKIIHi,
KaTaJlu3aTOPOB M MHTHOUTOPOB Ha BBIXOJ MPOAYKTOB MPU MPOBEJIECHUU HKCIICPUMEHTOB
(OTKPBITHIN TOCTYII)

3. Scifinder — momck METOAWK CHHTE3a, JUTEPATYPHBIA M MATEHTHBIM IOHWCK IO XH-
MUU(OTKPBITBINA JOCTYM)

4. ACros organics - mouck B KaTajiorax (OTKpPBITBIH JTOCTYII)

5. ChemSource — atepHeT-pecypc o pazaeaaM XUMHH (OTKPBITHIH TOCTYII)

6. ChemFinder Databases Search mouckoBas cuctema mo 100 xumudeckum caitam (OT-
KPBITBIN 1OCTYI)

7. ba3a nanHbIX «XuMus» BcepoccHilckoro MHCTUTYTa HAYYHOW M TeXHUYE-CKOM MHDOP-
manuu (BUHWUTH). JloctynHbl chaeayroniue 0as3pl TaHHBIX, COJAEprkKa-Iue WHPOpMaIHio B
obOnactu xumun: Xumus, Ousnko-xumudeckas Ouonorus, Koppo3us u 3ammra ot Koppo-
3um, Metamutyprus, OxpaHa okpysxatomiei cpeasl, O030p5I.

8. www. webelements.com (OTKPBITBIA TOCTYT).

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

9. IlepeyeHs NPOrpaMMHOro o0ecneyeHus: H HHPOPMALHOHHBIX CIIPABOY-
HBIX CHCTEM
B mporecce ocBoeHHS AUCHUIUIMHBI PEKOMEHAYETCS UCIOJIb30BAHUE CIIEAYIO-
IIUX TPOTPaMM:
- Moodle cucrema s co3gaHus OHIAlH KypCOB
- miargopma Stepik — npoxoxacHUe OHJIAH KypCOB
- cepBuchl SIHAEKC — ISl OpraHU3aluu BUICOKOH(EPEHIIUH, ONPOCOB
- SigmaPlot — yno6Hast mporpaMma Jijisi HOCTPOCHUS TPpa(UKOB, B TOM YHCIIC U
KPHBBIX TUTPOBAHHMSI
- ACD/Labs - nporpammuoe obecrieuenue aiisi opopmiIeHHS J1Tab0paTOPHBIX
paboT ympomaeT aHATUTHYECKYI0 paboOTy ¢ TMPUMEHEHHUEM TEPEAOBbIX METOIOB 00-
pabOTKH, KOHTPOJISI, aHAJIN3a, XpaHEHUs B 0a3aX JaHHBIX U OTYETHOCTH
-  XWMHK-aHAJUTUK KOMIBIOTEPHBIE MPOrPaMMBbl IS XPAHCHUS U 00pabOTKU
pe3yJIbTaTOB aHAIM3a, BEACHUS PA0OUYNX )KYPHAIOB U T.1.
- Chemical Equation Expert — nporpamma it pacCTaHOBKH KO3(DPHUIIMEHTOB
B OKHCJIUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKITHIX
- JlaGopaTopHo-MH(OpPMAIUOHHAS CHCTEMA — IporpaMma JJjisi BEACHUS NI0-
KyMEHTAIlUH, PACY€TOB, CTATUCTUIECKON 00pabOTKH PE3yIbhbTaTOB

Ta0muma 8
IlepeyeHb NporpaMMHOro odecrnedeHust
HaumenoBanue
Ne pa3nena yueOHOM HaumenoBanue Tun Antop T'on
n/n | JIUCHUILIAHBI (MOY- MPOrpaMMbl NMporpamMmmbIl pa3padoTKu
JIs1)
1 Paznen 1-7 Moodle Obyqaiomas u
KOHTPOJIUPYIOIIast
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2 Pasnen 1-7 Stepik Obywarommas 1
KOHTPOJIHPYIOINAst

3 Pasnen 1-7 Sumexc Opranusyroias,
KOHTPOIHUPYFOTIast
Odopmienue na-

4 Paznen 2 ACD/Labs 0OpaTOpHBIX pa-

oot
JlaboparopHo-
5 Pazmen 1-7 HHpopMaAOHHAA OGyuarommas
cHCTeMa
6 Pasnen 1 Chemical Equation | OGyuaromias u
Expert KOHTPOJIMPYIOIIast

10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOI I OCyIeCTBIEHUS
00pa30BaTeJIbHOIO MPOLECCA M0 AUCHUIINHE

Tabnwuma 9
Caenennst 00 00ecrie4eHHOCTH CNIENUATU3HPOBAHHBIMY ayAUTOPUAMH, KaOUHe-
TaAMHU, JIa0OPATOPUAMH

HaumeHoBaHMe cienuajbHbIX MOMeIe-

HHI 1 IOMEIEeHNH /I CAMOCTOATEIb- OCHAIIIEHHOCTH CHIEIHAJBLHBIX IOMEIEHUH U 110~
HOM padoTsl (Ne yueoHOr0 Kopmyca, Ne MellleHHH JJIf CAMOCTOSATEIbHOI PadoThI
ayAUTOPHH)
1 2
JlexumoHHas ayautopus (yueOHbIi KopIryc 1.MynbTUMUUIIHAS YCTAHOBKA B KOMILIEKCE C KOM-
Ne 6, Bombast XuMu4Ka) netotepom 1 mrr. (Mus.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)
3. Jlocka menoBas — 3 mmIT.
4.Ctonn mUCbMEHHBIN — 1 mT

Jlekumonnas ayautopus (y4eOHbII KopITyc 1.Crenn «llepuoamueckas tadiu. .M. Menneneesa
Ne 6, ayn. Ne 333) lr. (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. CTOoJbl TUCbMEHHBIE — 2 IT.

5. Jlocka menoBast — 1 miT.

6.1Tapter — 18 mr.

7.Ctyn Tabypet — 36 1mr.

YueOnas nadopaTopus (yueOnsiii kopmyc Ne 6, | 1.BeiTsoxHOM mkad 2 mT. (MaB.Ne558387/1,
ayn. Ne 232) NuB.Ne558387/2)

2.1lIxa¢ ansa peaxtuBoB 2 mt (MHB.Ne558386/2,
NuB.Ne558386/3)

3.lIxad ans nocyas! 1 mr. (MuB.Ne558385/2)
4.Crenn «llepun cucr. 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 nabopatopHslit — 16 mrT.

7.Ctyn Tabypet — 30 mT.
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8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mr. (MuB.Ne 557189)

10. Motika a6oparopnas 6 mT. (MaB. Ne 558384/1,
Hus. Ne 558384/2, us. Ne 558384/3, Nus. Ne
558384/4 Nus. Ne 558384/5, NuB. Ne 558384/6)

10. Becn ananutuyeckue — 1 mt. (Mus.Ne 558408/2)
11. Becol anekrponnbie — 1 mt.(MuaB.Ne 558409/4)
12. Onexrponeus — 1 mr. (MuB.Ne 558410/1)
13.Onexrpomkad cymunbHbid — 1. (MaB.Ne
558411/2)

14.ITucemenHbIit cTon — 1 mT.

VYuebnas maboparopus (yuaeOHbIi kopiyc Ne 6,
ayn. Ne 235)

1.Bermspxnoii mkad 2 mr. (MaB.Ne558387,
NuB.Ne558387/3)

2.1kad nnsa peaktuBoB 2 T (MHB.Ne558386,
NuB.Ne558386/1)

3.1Ixad mans nocynsr 2 mr. (MaB.Ne558385/1,
NuB.Ne558385)

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

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

6. Cron naboparopHblii — 27 1T.

7.Ctyn Tabypet — 30 mir.

8. locka menoBast — 1 miT.

9. PH-metp — 1 . (MuB.Ne 558419/2)

10. Moiika stabopatopHas 7mt. (MuB. No 558384/7,
HuB. Ne 558384/8, uB. Ne 558384/9, uB. Ne
558384/10 NuB. Ne 558384/11, MuB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becnr ananutnyeckue — 1 mt. (MuB.Ne 558408/3)
11. Becsl anexktponHsbie — 1 mrt.(MuB.Ne 558409/5)
12. Onextponeus — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cymmibHbiid — 1T, (MHB.Ne
558411)

14.IlucemenHslid cron — | mrT.

VYuebnas nadopatopus (yueOHslii kopiyc Ne 6,
ayn. Ne 236)

1.BoitsixnHoi mkad 2 mt. (MaB.Ne558387/4,
WHuB.Ne558387/5)

2.1lIxa¢ s peaktusos 2 mt (MHB.Ne558386/4,
NuB.Ne558386/5)

3.UIkad mis nocyasr 2 mt. (MuB.Ne558385/3,
NuB.Ne558385/4)

4.Crenp «Ilepun cuct. .M. Menneneesa 1
mT.(MuB.Ne560005/1)

5.Moka na6opatopnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, IuB.Ne558384/17,
NuB.No558384/18, uB.Ne558384/19,
MuB.Ne558384/8, NuB.Ne558384)

6. Cton mabopatopHsblii — 27 1mT.

7.Ctyn tabypet — 30 1.

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/5)
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10. Motika ma6oparopnas 6mr. (MuB. Ne 558384/15,
Hus. Ne 558384/16, us. Ne 558384/17, Uus. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becnl ananutuyeckue — 1 mt. (MuB.Ne 558408/9)
11. Becol anektponnbie — 1 mr.(MuaB.Ne 558409/12)
12. Onexrponeus — 1 mr. (.(MaB.Ne 558410/2,
WuB.Ne 556072)

13.9nekrpomkad cymmnbhbiid — 1mr. (MaB.Ne
558411/3)

14.ITuceMeHHbIi cTOT — | 1mIT.

Yuebnas nadoparopus (yueOHslit kopimyc Ne 6, | 1.L{earpudyra lmr. (Mus.Ne 558412)

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

3.Ileub mydunbnas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabn. [.1. MenneneeBa»
lmt. (MuB.Ne101237)

5. Bechi anektpon. SC2020 1 wrr. (MuB.Ne 35077/3)
6. lxad nns mocynsr 1wt (MuB. Ne 558385)

7. Hlka¢ nns peaktuBos 1 mr. (MHB. Ne558386)

8. lllkad BeITsKHOM 2 T. (MHB Ne 558387/6,
558387/7)

9.Jlocka memoBast — 1 1miT.

10. JIabopaTtopHbIe CTOIBI — 15 mmIT.

11.Ctyn TaGypet — 30 mrt.

12. I[lucbmenHslii ctost — 1 mrT.

Yuraneneiii 3an (LentpansHas Haydnas 6u0- | Jlnst caMOCTOSITEIbHON pabOThI CTYICHTOB
mroteka uM. H.W. JKenesznosa),
KoMHAaTBI caMoImoAroTOBKH (OOIIEKHTHS)

11. MeToanueckue peKOMEHIAMUM CTYAeHTAM M0 0CBOEHHUIO TUCITUIIMHBI

JI71s1 OCBOGHUSI TUCHUIUIUHBI « XUMUS» CTYJIEHTaM HEO0XOIMMO UMETh PEKOMEHTye-
Mble Y4eOHUKH U yueOHble mocoous. [Ipu ocBoeHnN KaXI0M U3 TeM AUCIUIUIMHBI CTYACHT
JIOJ>KEH BHMMATEJIBHO M3YYHMTh M 3aKOHCIIEKTHUPOBATH MATEpHUA MO ITOM TEME, MOATrOTO-
BUTHCS K BBIMIOJHEHUIO JTA0OPAaTOPHOUM pabOThHI, BRIMOJHUTH ATy JabOpaTOpHYI0 padboTy B
naboparopun U 3amUTUTH €. Kaxapiii u3 BUAOB yueOHOU JESATEIBHOCTH OIEHWBACTCS B
0ayax U yYMTHIBA€TCS B pEUTHHTE CTyJeHTa. J[J11 cCaMOKOHTPOJISI CTYJIEHTOB peTHA3HAY e-
HBI TECThl U KOHTPOJbHBIE BOMPOCKHI. KOHTPOJIb OCBOCHHS TEMBI CTYJICHTOM OCYIIECTBIISIET-
Csl B BUJIE KOHTPOJIBHON PabOTHI U KOJUTOKBUYMA.

JIns KOHCTIEKTUPOBAHUSI MATEPUAJIOB 3aHITUN PEKOMEHIYETCS 3aBECTH OTICIbHYIO
TeTpalib U3 96 nuctoB. KOHCIEKT Kak10ro 3aHATHS CIEAyeT HAUYMHATh C Ha3BaHUS TEMbI U
yKa3aHMs J1aThl €ro MpoBeIcHUA. Bee 3aronoBky pa3iesioB MmaTepralia ClIeayeT YeTKO BblJie-
JATh, HAlPUMEP, MOJYEpPKUBaHUEM. Bo BpeMs 3aHATHS clielyeT BHUMATEIbHO CJICAUTH 3a
XOJOM MBICJIM TPENoJaBaTesis U 3aluChiBaTh BAKHEHIINE OINPEICICHHUS, pPa3bsICHEHUS,
dbopMyIIbl, Ha3BaHUS BEIIECTB, YPABHEHHSI XUMUYECKUX peakiuid. Takke Hy)KHO CTapaThCs
BOCITPOHM3BOJIUTh B KOHCIIEKTE PUCYHKU M TaOJUIIBI, KOTOPBIC IEMOHCTPUPYET MpEro/iaBa-
Tenb. Martepuan, KOTOPBI KaXKeTCsl CTYIHTY HEI0CTaTOYHO MOHSTHBIM, ClIeayeT npopado-
TaTh MO yYEOHWKY U BOCTIOJIB30BaThCS MOMOIIBIO TIpenoaaBaTesi. 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).

JlJis moAroTOBKU U (PUKCHUPOBAaHUS JTa0OPATOPHBIX pabOT cieAyeT 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 TJIaBbl YUeOHUKA, PEKOMEHIOBAHHbBIE MPETOIaBATEeNIEM U KOHCIIEKT, 3alCAHHBIN
Ha 3aHATHH. Taxke Mpu JOMaIIHEeW caMOCTOsATENbHON MOATOTOBKE K JabopaTopHOi paboTte
HY>KHO HA4YepTUTh TaOJMIIbI, TPUBEACHHBIE B MPAKTHUKyME, U MPOU3BECTH HEOOXOIUMBIE
JUTSL IPOBEICHUST pabOThI pacuéThl. JloMaliHsIs MOArOTOBKA SIBIISETCS HEOOXOIUMOM YacCThIO
naboparopHoii paboThl. be3 He€ HEeBO3MOXKEH OCMBICICHHBIN MOAXOM K BBIMOJHEHUIO JKC-
MEPpUMEHTOB U u3MepeHuii. Kpome toro, orpaHuueHHOE BpeMsi, OTBOJIMMOE Ha BHITIOJTHEHUE
1abopaTopHOM pabOThI, TPEOYET XOPOIIO CKOOPIUHHUPOBAHHBIX JACHCTBUN CTYJEHTA, 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 MpemnoiaBaTers.

B xone 3aHATHS HYXHO aKTUBHO pa0oTaTh, OTBEYAsl HA BOIMPOCHI MPEToaBaTes,
y4acTBYS B IUCKYCCHH U 3aJiaBasi COOCTBEHHBIE BOMIPOCHI JIsl YSICHEHHUS CIIOXKHOTO JJIS TO-
HUMAaHUs MaTepuana.

Ha nepBoM 3aHSATHH BCE CTYJEHTHI 3HAKOMSITCS C TIPaBUJIAMHA TEXHUKHU 0€30MaCHOCTU
1 00s13aHBI CTPOTO BBIMOJHATH UX MIPHU 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) IOJKHBI OBITH JIMKBUTUPOBAHEI.

CamocTosaTenpHasi paboTa CTYJICHTOB HaJ KypCOM aHATUTUYECKOW XUMUU 3aKIt0ua-
eTCsl B CUCTEMaTHYecKoil paboTe ¢ yueOHUKOM U JIEKLMSIMH, MTOATOTOBKE K JIaOOpaTOPHBIM
paboTaM, KOHTPOJBHBIM paboTaM H KosutokBuymaM. Oco0oe MeCTO B CaMOCTOSTEILHON pa-
00Te 3aHMMAeT BBHITIOJHEHUE WHIWBUYAJbHBIX JOMAITHUX 3aJaHUM, KOTOpPbIE MO3BOJSIOT
OCYIIECTBIIATH CAMOKOHTPOJIb YCBOEHHUSI yUeOHOTO MaTepHaia, IPUBUBAIOT HABBIKK MOUCKA
HEO0OXOIMMOIM XUMUYECKON MHPOpPMAIIUU U HEOOXOAUMBIX B OyAyIIel MpakTUYeCKOM aes-
TETLHOCTH OaKaJlaBpOB XUMHUYECKHX pacueToB. [Ipu pemeHuu 3agad 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.

Buasbl u popMbI 0TPA0OTKHM NPONYIIEHHBIX 3aHATHI

[IponyiieHHbIE JEKIUU CTYIEHT OTPa0aThIBACT CAMOCTOSITENFHO, U3y4asl YIeOHUK U
JOTIOJIHUTEJIBHYIO JINTEPATypPy IO COOTBETCTBYIOIIIUM TEMaM.

CryzaeHT, NpomycTUBLINI 1a00paTOpHbIE 3aHATHS, 005S3aH MOATOTOBUTH KOHCIEKT
NPOMYIIEHHOH 1a00opaTOpHON paboTHI, MPEIOCTABUTh PEIIEHHE TECTOBBIX 3aJlaHUI 1O MPo-
INYUIEHHON TeMe U B MPUCYTCTBUM JabopaHTa Kadeapsl oTpaboTaTh €€ B CBOOOAHOE OT 3a-
HATHH BpeMs. CTyzneHT 6e3 KOHCIEKTa J1abopaTopHO paboThl HE JOMYyCKaeTcst 10 OTpadoT-
ku. [locne BeimonmHeHust 1abopaTopHOil paboTHl Ta0OpaHT B KOHCIIEKTE CTABHUT JaTy 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 paboT, BO Bpe-
M3, OIIpEeAEIIIEMOE TIPETOAABATEIIEM.

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

OO0pa3zoBaTenpHbII MIpOLECC MO0 AUCHUIUIMHE OpPraHU30BaH B GopMe ydeOHBIX 3aHs-
TUH (KOHTaKkTHas padoTa (ayIUTOPHOW M BHEAyIAUTOPHOW) 0OydaroIuxcs C MpenojaBaTe-
JIEM M CAMOCTOSITENIbHAs paboTa 00ydaromuxcs). YueOHble 3aHsATHs (B TOM YHCIIE IO pealu-
3alliU TMPAK-THYECKOH MOATOTOBKU) MPEACTABICHBI CICAYIONIMMH BHIAMH, BKIIIOUYasi y4eo-
HbI€ 3aHATHS, Ha-TIPABJICHHbIE HA MPAKTHYECKYIO MTOJTOTOBKY 00yYaroUXCsl U IPOBEICHNE
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH:

JEKUUH (3aHATUS JEKIUOHHOTO 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
IPOTPaMMOM OTZIETbHBIE BUABI Y4€OHBIX pa0bOT, B TOM YKCIIE OTACIBHBIX dJIEMEHTOB padoT,
CBSA3aHHBIX C OynyIie npoeccuoHaIbHON NeATeNbHOCTHIO.

Crenuduka JTUCIHUIUTUHBI «XUMUS» 3aKII0YaeTCS B HEPa3pbIBHOM CBS3M TEOPHHU C
npakTu-koil. TeopeTnueckue 3HaHUS, KOTOPBIE CTYEHTHI MOIY4al0T Ha JEKIHIX U TpHU ca-
MOCTOSITETFHON TIOJITOTOBKE, MOATBEPXKIAIOTCS M YCBAMBAIOTCS Ha Ja00OpaTOPHBIX 3aHSITH-
ax. Jlyig ycrenHoro yc-BoeHus MaTepuana HeoOXOAUMbl 3HAHUSI XUMHUH B 00BbEME IIKOJIb-
HOW MporpamMmbl U MaTeMaTukd. [loBbIlIeHNE ypOBHS 3HAHUH 1O XMMHUHU y CTYIEHTOB He-
Pa3phIBHO CB3aHO C MOMCKOM M BHEJIPEHUEM HOBBIX ITyTEH COBEPIICHCTBOBAHHS METOIUKH
NPEToIaBaHus:

- HCIIOJIb30BaHUE Pa3HOOOpa3HbIX (HOpM, METOJOB M MPUEMOB aKTHUBU3ALMHU MO3HA-
BaTeJIb-HON JAEATEIbHOCTH YUaluXcs (B T.4. aKTUBHBIX M UHTEPAKTUBHBIX );

- MCTIOJIb30BaHUE HATJISAHOTO MaTepuaa: TalJuIl, PUCYHKOB, CXeM, TIPUPOIHBIX MH-
Hepa-JIOB, IEMOHCTPALIUS OTIBITOB;

- pelIeHne XUMHYECKUX PACYETHBIX U SKCIIEPUMEHTAIBHBIX 337ad KaKk MeToJ| 00yue-
HUS XU-MHU;

- KOMIIBIOTEpU3aNUs 00yUCHUS;

- MCIIOJI30BAaHUE PA3IUYHBIX (POPM OpPTraHU3aLUU CaMOCTOATEIbHON PabOThI CTYCH-
TOB: MHJMBUAYaJIbHAs, TPYIIOBAsl, KOJJICKTUBHAS;

- OpraHM3alys UHANBUAYATBHOW paboThl CTYACHTOB C YIETOM YPOBHS TIOJTOTOBKH;

- CHUCTEeMAaTUYECKUI KOHTPOJb 3HAHUH B Impoiecce o0y4deHus (IpoBepKa MHIUBUIY-
aNIbHBIX 3a/1aHUl, TPOBEACHNE KOHTPOJIBHBIX PadOT, ONPOCH! 10 TeMaM, MPUEM J1abopaTop-
HBIX padoT).

[Iporpammy pazpabortaiu: 5
I'puropseBa M.B., K.I1.H., TOLEHT VLU-I/ 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
/1eJI0 M JIaGopaTOpHasi TUATHOCTHKA» (KBATU(PHKAINSA BHITYCKHUKA — CHENMAJIHCT)

Bopucoseim B.A., mpodeccopom kadeapsl moUBOBeACHU, T€OJIOTHH U JaHAmadTO-
Benenusi, ®PI'bOY BO Poccuiickuii rocynapcTBeHHbIN arpapHblii yHuBepcuter - MCXA
uMenn K.A. TumupsszeBa, JTOKTOPOM OMOJIOTHYECKUX HAYK, podeccopom (fajiee mo TeKCTy
PELEH3eHT), IpoBeJieHa pereH3uss padoueil mporpamMmbl guctuiuinHbl «b1.0.08 Xumus»
OIIOIT BO mo nampasnenunto 36.05.01 — Berepunapus, HampaBiIeHHOCTAM (TIpoduIIsim)
«BerepunapHo-iieueOHOe Ae70 U JabopaTopHas IUArHOCTHKA» (CHENHANNTET), pa3pado-
tanHo B ®I'BOY BO «Pocculickuii rocyaapcTBeHHbIN arpapHbiii yauBepcuter — MCXA
umenu K. A. TumupszeBa», Ha kadeape xumun (pazpaborunk — ['puropreBa M.B., nouent
KadeIpbl XUMHH, KaHIUAAT TIeJarOTHYeCKUX HAYK, JIOICHT).

PaccMoTpeB mpencTaBieHHbIE HA PELIEH3UIO MaTepHalibl, PELIEH3EHT MPUIIEN K Clie-
TYIOIIUM BBIBOJAM:

1. [IpenwsiBnennas padodas mporpamma aucturuinabl «b1.0.08 Xumus» (nanee
no tekcty [Iporpamma) coorBercTByeT TpeboBanusmM ®I'OC no nanpasneHuto 36.05.01 —
«Betepunapus». [IporpaMma coep>KUT BCE OCHOBHBIE pa3Jieibl, COOTBETCTBYET TpeboBa-
HUSIM K HOPMAaTUBHO-METOIMYECKUM JOKYMEHTAM.

2. [IpencraBnennas B IlporpaMMe akTyanbHOCTh y4E€OHOW TUCUUIUIMHBI B pam-
kax peanuzanuu OIIOIT BO He moaiexXxuT COMHEHUIO — TUCIUIUIMHA OTHOCUTCS K 0a30BOM
yacTtu yaeOHoro nukia — b1.

3. [IpencraBnennsie B [Iporpamme 1enu AUCHMIUIMHBI COOTBETCTBYIOT TpeboBa-
HusiM OI'OC nanpasnenus 36.05.01 — «Berepunapus».
4, B cootBerctBum ¢ [Iporpammoii 3a aucuuminnoit «b1.0.08 Xumus» 3akpen-

nensl 2 komrereHiuu. JucnumnuHa «b1.0.08 Xumus» u npexacrasnennas [Iporpamma
crocoOHa peann3oBaTh WX B OOBSIBIEHHBIX TpeOoBaHUsAX. Pe3ymbTaThl 00yueHUs, mpe-
ctaBiieHHbIe B [IporpamMme B KaTeropusix 3HaTh, YMETh, BJIAJIETh COOTBETCTBYIOT Crieliuuke
U COAEPKAHUIO TUCLIMIUIMHBI U JEMOHCTPUPYIOT BOZMOXKHOCTD MOJTYyUYEHHUS 3asIBICHHBIX pe-
3yJbTaTOB.

5. O6mas tpynoémkocts nucuuruinabl «b1.0.08 Xumus» cocrabiser 3 3a4éT-
HbIX eauHuIbl (108 yacoB).
6. NudopManms 0 B3aUMOCBS3M U3y9aeMbIX JUCITUIIINH U BOMPOCAM HCKITIOYE-

HUS AyOJIMPOBAHUS B COJCP)KAHUU JAWCIMIUIMH COOTBETCTBYET JIEHCTBUTEIBHOCTH. Juciiu-
mwinHa «b1.0.08 Xumus» B3aumocsszana ¢ apyrumu aucturummaamMu OITOIT BO u Yue6-
HOrO y1aHa no HampasieHuto 36.05.01 — «Berepunapus» 1 BO3MOXHOCTh AyOJIUPOBAaHUS B
COJIep>KaHUH OTCYTCTBYET.

7. [TpencraBnennas [Iporpamma mpearnoiaraeT HMCIOIb30BAHUE COBPEMEHHBIX
00pa3oBaTENbHBIX TEXHOJOTUH, UCIIOJIb3yeMble TIPU peau3allii pa3IndHbIX BHJIOB y4eO-
HOU paboThl. @OpPMBI 0OPA30BATEIBHBIX TEXHOJIOTHIA COOTBETCTBYIOT CHEIU(PUKE ITUCIIUTI-
JIHBI.

8. [Tporpamma mauctuminael «b1.0.08 Xumus» npeanonaraet 4 3aHATHS B WH-
TEpaKTUBHOM (popme.
9. Bunel, conepkanue U TPyJOEMKOCTh CAMOCTOSITENIBHON PabOThl CTYIEHTOB,

npencraBieHHble B [IporpamMmme, cOOTBETCTBYIOT TpeOOBaHUSM K MOJTOTOBKE BBITYCKHH-
KOB, conepxkamumcs 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 PabOTHI, OMPOC MO TeMaM, 3aluTa jJadbopa-
TOPHBIX paboT), COOTBETCTBYIOT CIIEUU(PHUKE TUCIMUILTUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa IPOMEKYTOYHOIO KOHTPOJIS 3HAHUU CTYIEHTOB, mpenycMorpeHHas lIpo-
rpaMMoOHi, ocyliecTBiIseTcs B (hopMe dK3aMeHa, YTO COOTBETCTBYET CTATYCy AMCIMIUIAHBI,
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. Y4eOGHO-MeTOaMYECKOe O0ECIICUeHUE MUCIUILINHBI MPEACTABICHO: OCHOBHOU
auTepaTypoil — 3 uctoyHuka (6a30Bble YUEOHUKH U MOCOOUS Ul CaMOCTOATENBHON pado-
ThI), JOMOJIHUTEIHLHOU JTUTEPATypol — 3 HAUMEHOBAHMS, METOJUYECKUMH yKa3zaHusMu — 1
uctouHuk, MuaTepHer-pecypcamm — 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 YHUCIE HHTEPAKTUBHBIX METOJOB O0yUEHUS.

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.

OBIIHNE BBIBO/bI

Ha ocHoBaHuM MpOBEIEHHON PElEH3UHU MOXKHO CJIENIaTh 3aKJIIOUYEHUE, YTO XapaKTep,
CTPYKTypa U cojepxkaHue paboueit mporpammel aucuuiuinHbl «b1.0.08 Xumus» OITOII
BO no nanpasnenuto 36.05.01 — «Berepunapus», HanpaBieHHocTH (npodunu) «Berepu-
HapHO-JIeYeOHOe JIe0 U 1abopaTopHas JUArHOCTHKA» (KBalu(UKalKs BBIMYCKHUKA — CIIe-
uanucT), pazpaborannas ['puropbeBoii M.B., monieHToM Kadeapbl XUMHH, KaHIUAATOM
NeAarornueckux Hayk, JOIEHTOM, cOOTBeTCTBYeT TpeboBanusiMm @I'OC BO, coBpeMeHHBIM
TpeOOBaHUSAM YKOHOMUKH, PbIHKA TPy/Aa U MO3BOJIUT MpH €€ peanus3aluu yCcremHo obecrne-
YUTh POPMUPOBAHUE 3aSIBICHHBIX KOMIICTCHIIHIA.

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

«di» 0F 2025 .
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