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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)

legb ocBOeHHS JUCHUILIMHBI: OCBOCHUE CTYACHTAMH TEOPETUUYECKUX OCHOB XH-
MHHU, CBONCTB OMOTEHHBIX M TOKCHYHBIX XUMHUUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMH IPO-
CTBIX U CJIOHBIX HEOPTaHMUECKUX BEIIECTB, MPUOOPETCHUE YMEHHUI U HABBIKOB PabOTHI C
MPOCTEUIINM JTa0OpaTOPHBIM 000PYIOBaHHEM, XUMHUYECKOW IMOCYAOU, U3MEPUTEILHBIMU
puOOpaMU M peaKTUBAMH, BBITIOJTHEHHS PACYETOB HA OCHOBE TOJIYYEHHBIX 3HAHUM JIJIs yC-
MEUTHOTO OCBOCHUS MOCJIEAYIOMNX AUCIUIUIMH U UCMOJIb30BaHUs 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 TPOCTHIX U CIOKHBIX HEOPTaHWMYECKUX BEIECTB, MPUOOpPETeHNE YMEHUH U Ha-
BBIKOB pa0OThI ¢ MPOCTEHIINM J1a0OPATOPHBIM 000PYIOBaHUEM, XUMUYECKOI MOCYI0H, U3-
MEPHUTENbHBIMU TPUOOPAMH M PEAKTUBAMU, BBITIOJIHEHHUS pAcYETOB HA OCHOBE MOJTYYEHHBIX
3HAHUH 7151 YCHEIIHOTO OCBOCHHUS MOCIEAYIONUINX AUCUUIUIMH U UCTIOIb30BaHUA B OyayIien
npoeCCHOHABHOMN NIEeATENFHOCTUA. 3HAHUS, MOJYYCHHBIC, B TOM YHCJE, ¢ TPUMEHEHHEM
mupoBBIX TEXHOJIOTWI (Hampumep, oOpa3oBaTelbHble OHJalH-TUIaTGopmbl  Stepik,
Webinar u Zoom, Google-dopMsbl a1 opranu3anuy 00paTHON CBSI3H), TO3BOJISIT HE TOJIBKO
YCIICIITHO OCBaWBaTh MOCIEAYIONINE TUCIIUILINHBI, HO W UCIIONIB30BaTh UX B Oymymiei mpo-
(beccHoHaBEHOM e TeTLHOCTH.

2. MecTO IMCUMILIMHBI B Y4eOHOM Ipouecce

Juctuminaa « Xumus» BKItoueHa B 00s3aTenbHbli iepeueHs @I'OC quciuruma 6a-
30Boi yacTu. [ucnuminumHa «XuMHUsA» peanu3yeTcss B COOTBETCTBUU C TpeOOBaHUSIMHU
®I'OC, OIIOII BO u Yueb6noro miana no Hanpasieauio 36.05.01 — Berepunapust.

JucuunnmHa «XuMHUS» SBIETCS OCHOBOIIOJATAONICH I W3YYEHUS CIIETYOIINX
ITUCHMIUIMH: «buonornueckass XuMus U OOMEH BellecTBY», «be3omacHOCTh KH3HEIESTENb-
HOCTH», «BeTepunapHnas dapmarusy», «JIabopaHT BeTepruHAPHOM TaO0OpaTOpHH.

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

Pabouvas mporpamMma JUCHUTIIMHBI « XUMHUS» ISl HTHBIMIOB M JIUI] C OTPaHUYEHHBI-
MU BO3MOXXHOCTSIMHU 3/I0POBBSI pa3paldaTbIiBaeTCsl MHAMBUYAIBHO C yY€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 M0 AUCHMILIHHE, COOTHECEHHBIX €
IUIAHMPYeMBbIMHU pe3yJIbTATAMM OCBOeHMS 00pa30BaTe/IbHOI IPOrpaMMbl

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

4. CTpyKTypa U coiep:KaHue TUCHMILTHHbI

4.1 Pacnipeesienne TPyA0EMKOCTH IMCIUILIMHBI II0 BUAAM PadoT Mo ceMecTpam

OO6mas TpyH0oEMKOCTh JUCIUILIMHBI cocTaBiseT 3 3ad.ed. (108 gacoB), 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 AJIbHBIM HayYHBIM IPOOJIeMaM, 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: 12,4 12,4
AyauTopHasi pabora 12,4 12,4
8 MoMm uuce:
aexyuu (J1) 4 4
nabopamopnvie pabomwl (JIP) 8 8
KOHMAKmHas paboma Ha npomexcymourom konmpone (KPA) 0,4 0,4
2. CamocrositesabHast padora (CPC) 86,6 86,6
camocmosmenvHoe uzyuenue paz0enos, Camono02omosKka (npopa-
bomxa u nosmopenue 1eKYUOHHO20 MAMePUANId U Mamepuaid
VUeOHUKO8 U YUeOHbIX NOCOOULL, NOO20MOBKA K 1aDOPAMOPHbIM U 86,6 86,6
NPAKMUYECKUM 3AHAMUAM, KOJLIOKGUYMAaM U m.0.)
Iloozomoska K s3K3ameHy (KOHmpoib) 9 9
Bu mpoMexXyTOYHOTO KOHTPOJISL: 9K3aMeH
4.2 ConepxxaHue TUCHHUIINHBI
Tabnuma 3

TemaTuyeckuil JIaH y4eOHOM U CHUIIIMHBI

AynuTopHas padora Bueayauro
HaunmeHoBaHMe pa3/e/ioB U TeM
i (pprHyrIHéHO) Beero J JIP MKP pHast
padora CP

Pa3nen 1 «TeopeTnueckne 0CHOBBI 98,6 4 8 - 86,6
XHMHUW»
Tema 1 «OcHOBHBIE TOHATHS U 3aKOHBI XU- 2,6 - - - 2,6
MHH»
Tema 2 «PacTBOpBI» 38 2 6 - 30
Tema 3 «CKOpOCTb U SHEPreTHKA 14 2 2 - 10
XUMUYECKHUX peakInid. XUMHUYECKOe
paBHOBECHE»
Tema 4 «Ctpoenue atoma. Ilepuoanueckas 44 - - - 44
cucreMa. XMMHUYECKasl CBA3b.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakmn. KoMITJIEKCHBIE COSTUHEHUS»
KonraktHas paboTa Ha IPOMEKYTOUYHOM 0,4 - - 0,4 -
koHTpose (KPA)
[ToaroToBka K sK3aMeHy (KOHTPOJIb) 9 - - - 9
Bcero 3a 1 cemecTp 108 4 8 0,4 95,6
HToro mo gucuumnjinue 108 4 8 0,4 95,6




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 Jlekuuu/nadopaTopHbie 3aHATHS

Tadmuna 4
Conep:xanue Ja00OPATOPHOr0 NPAKTHKYMA U KOHTPOJIbHBIX MEPONPUSATHI
Ne Ne u Ha3BaHMe JIeKIUiA/ Dopmupyembie Bux Koxa-Bo
Ne paznena KOHTPOJILHOI'O
n/n J1a00pPaTOPHOT0 NMPAKTHKYMAa KOMIIeTeHIIHH 4acoB
MeponpHsITHS
1. Pa3nes 1. TeopeTuyeckue 0OCHOBBI XUMHUH 24
Tewma 2. Pac- | Jlekus Ne 1. PactBopsi. YK-1.2; OIK- - 2
TBODBI JlaGopatopHnas pabora Ne 1. 11

«[IpuroToBIICHNE PACTBOPOB

UT. -
3aJaHHOT'O COCTaBa» saliuTa na6o

paTopHOH pa-

0OOTEI, KOH- 4

TPOJIbHAs pa-
oota

Jlaboparopras padora Ne 2.
«DKCIepruMeHTaIbHOE OTpe-
JieNIeHIEe BOJIOPOTHOTO TTOKa3a-

3amura J1abo-
paTopHOH pa-

Ters 0OOTBI, KOH- 2
TpOJIbHAs pa-
0ota
JlaGopatopHnas pabora Ne 3. 3amura J1abo-
«M3ydeHns BIUSAHUSA IPUPOBI paTopHOH pa-
COJIM, TEMIIepaTyphl U KOHIIEH- 0O0THI, KOH- 2
Tpaliy pacTBOPA Ha MPOIECC TpOJIbHAS pa-
TUAPOITN3A» oora
Tema 3. Jlexkimg Ne 4. Xumnueckas Ku-
CKopocTh U | HETHKA. XMMHYECKOE paBHOBE- - 2

OHCPIrCTHUKA CHUc




n/n

Ne pazgena

Ne n HazBanme gexnmii/

J1a00paTOPHOr0 MPAKTHKYMAa

®opmupyembie
KOMIIeTeHIINH

Bun
KOHTPOJILHOTO
MepOonpusTHs

Koa-Bo
JacoB

XHUMHYECKHX
peaKuuu.
Xumudaeckoe
paBHOBecCHE

JlaGopaTtopnast pabota Ne 4.
«CMeleHne XuMU4ecKoro
paBHOBECUS»

3arura Jrabo-
paTropHoO pa-
0OTHI, KOH-
TPOJBHAS pa-
6ota, ompoc 1o
Temam 1-3

4.4 HepequL BOIIPOCOB JIsl CAMOCTOATEC/ILHOT0 U3YYCHUA TUCHUIIJINHBI

Tabmuna 5

Hepeqenb BOITPOCOB AJI5l CAMOCTOATECIBHOT0 NBYIYCHUA THCITUIITTUHBI

Ne
n/n

Ne pazngesna u TeMbl

Hepeqem, paccMaTpuBaEeMbIX BOIIPOCOB AJIs
CaAMOCTOATECJIBbHOI0 U3YICHUSA

dopMupyembie
KOMIIeTEHIIM U

Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU

1.

Tema 1. OcHOBHBIE
HOHATUA W 3aKOHBI
XUMHHA

Crexuomerpusi, MOJIb, MOJIIpHAs Macca, CTeXUO-
MeTpudecKkue Kod()(UIMEHTHI, CTeXHOMETpHUYe-
CKUE HMHJIEKChl, 3aKOH COXPAHEHHUS MacChl, 3aKOH
KpPaTHBIX OTHOIICHWH, 3aKOH IMOCTOSIHCTBA COCTa-
Ba, 3aKOH IPOCTHIX OOBEMHBIX OTHOLIEHUH, 3aKOH
ABorajipo, nocTosiHHass ABOrajipo, 3aKOH SKBHBa-
JIEHTOB, XMMUYECKUH SKBHUBAJICHT, (PAKTOP HKBU-
BAJICHTHOCTH, MOJISIPHASI Macca SKBHBAJICHTA

Tema 2. PactBopsl

MossipHast KOHIEHTpalus, MOJISpHas KOHIEHTpa-
1Sl SKBUBAJIEHTA, MaccoBasi 1051, TUTP, TEPMOAU-
HaMMYEeCKHe TPHYMHBI OO0pa30BaHUS PacCTBOPOB;
¢uznyeckue M XUMHUYECKHE CHUJIbI, OOYCIIOBIIH-
BalolIMe 00pa3oBaHHME PAacCTBOPOB; OTIMYHE CUIIb-
HBIX 3JIEKTPOJUTOB OT CJaObIX; TUIBI CHIJIBHBIX
AJIEKTPOJIUTOB; TMApATalMs HOHOB, MEpPBUYHAS U
BTOpUYHAs TUApPATHbIE 000JIOYKH, KPUCTAIOTUI-
paThl; aKTUBHOCTh, KOI(Q(UIMEHT AaKTHUBHOCTHU;
THUIIBI C1a0bIX AJIEKTPOJIUTOB, KOHCTAHTHI U CTEIe-
HU JMCCOLMAIUH CIIA0bIX JEKTPOJIUTOB; BOAA KaK
CI1a0BIi 3JIEKTPOIUT, HOHHOE MPOU3BEACHHUE BOJIBI,
BOJOPOJHBIA M TUIPOKCHUIIBHBIA IOKA3aTeNH pac-
TBOPOB, CIIOCOOBI MU3MEPEHUs BOJOPOJHOIO IOKa-
3arens; Oy(depHble pacTBOPBHI; THUAPOJIU3 COJEH,
THUIIBI TUJIPOJIN3a, KOHCTAHTBl U CTEMEHU THIPOIH-
3a CoJIeil; 3HaUeHUe PaCTBOPOB CHIIBHBIX M CIAObIX
AJIEKTPOJIUTOB B XHUMUU U OMOJIOTUH

Tema 3. CkopocTh H
JHEpPreTHuKa XuMuye-
CKMX peakuui. XUMHU-
YECKOE PAaBHOBECHUE

CpenHsst 1 UCTUHHAsE CKOPOCTb XUMHUYECKOH pe-
akmuu; (GakTopsl, BIUSIONIME HA CKOPOCTh PEaK-
[MW; XUMUYECKas peaklMsl Kak IOCJIeI0BaTEIb-
HOCTb JJIEMEHTApHBIX CTaJui; 3aKOH JEHUCTBYIO-
IIUX Macc JJi 3JIEMEHTAPHOM CTaANN XMMHYECKOU
peaKkurH, KOHCTaHTa CKOPOCTH PEaKIUH; 3aBUCH-
MOCTh CKOPOCTH XUMHUYECKON peaklHH OT TeMIle-
patypsl, npaBwio Bant-I'odda, ypaBuenune Appe-
HUYyCa, DHEPrusi aKTUBALMH, JHEPreTHYECKUil

YK-1.2; OlIK-
11
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n/n

Ne paznena u Tembl

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

dopmMupyemble
KOMIIETEeHII T

0aprep, akTUBUPOBAHHBIN KOMILIEKC, KaTalln3, Ka-
TaJIN3aTOPhl, (PEPMEHTHI; 3HAUEHUE YUYEHUS O CKO-
POCTH XMMHYECKOM peakliuy B XUMHUH, OMOJIOTUU U
CEIbCKOM XO35MCTBE;, XMMHMYECKOE pPaBHOBECHE
KaK KOHEYHBId pe3ynbTaT CaMOIPOU3BOJIBHOIO
MPOTEKAaHUs OOPATUMOMN PEeaKIuu, TUHAMUYICCKHMA
XapakTep XHWMHUYECKOIO pPaBHOBECHS, IPU3HAKU
HUCTUHHOIO DPAaBHOBECHUS, 3aKOH JEHCTBYIOLIUX
Macc JUisi XMMUYECKOro paBHOBecus, npuHuui Jle
[[Tarenbe, posib XUMUUYECKUX PAaBHOBECHM B IIpU-
pozie; TEPMOJIMHAMHYECKUE CHCTEMBI: OTKPBITHIE,
3aKpBITHIE, U30JIMPOBAHHbBIC, TOMOI'CHHBIE U I'eTe-
POTEHHbIE; BHYTPEHHS 3HEPIrusl, SHTAIbIMS, TEIl-
J0BOH 2(PPEeKT XUMHUYECKOH peakiuu, 3aKoH [ ec-
ca, SHTPONUS KaK Mepa BEPOATHOCTU COCTOSHHUS
CHCTEMBI, I3MEeHeHue sHeprun [’ mb0ca Kak KpuTe-
pUil BOBMOYKHOCTH CaMOIIPOU3BOJILHOTO IPOTEKa-
HUs peaKklu

Tewma 4. Ctpoenue
atoma. [Iepnoguue-
CKasi cUCTeMa. XUMHU-
yeckas cBsi3b. OKuc-
JTUTENbHO-
BOCCTaHOBUTEIBHBIE
peakuun. Komrekc-
HBIE COETUHEHUS

CrpoeHue aToma, OCHOBHbBIE IPUHIUIIBI KBAHTO-
BOM TEOpUM CTPOCHUS BEIECTBA; KBAHTOBBIC UK C-
Ja: TIaBHOE, OpOUTANIbHOE, MATHUTHOE U CIHHO-
BOE€; DHEPreTUYECKNE YPOBHU U MOJYPOBHU aTOMA;
MIPUHIIMIIBI 3aMOJIHEHUSI AJIEKTPOHHBIX OpOuTanen
aToMa B OCHOBHOM cocTOsiHWU: npuHuun [laymm,
npaBwJIo XYyHJA; SJIEKTPOHHBIE €MKOCTH OpOuTa-
Jeil, ToypoBHEW M ypOBHEHM aToma; CrocoObl 3a-
MIUCHU AJEKTPOHHBIX (HOPMYIl aToMa; COBPEMEHHas
dbopmynupoBka mnepuoguyeckoro 3akona ..
MenpeneeBa; CTpyKTypa NEpUOIUYECKON CHUCTE-
Mbl; mnpasuna B.M. KiedkoBckoro; mnepuoand-
HOCTh HM3MEHEHMsSI CBOWCTB aTOMOB 3JIEMEHTOB:
SHEPruM MOHU3ALNU, CPOJCTBA K AIEKTPOHY, DJIEK-
TPOOTPULATENBHOCTH, paanycoB Ban-nep-
Baanbca; mepuonnyeckuil XapakTtep HU3MEHEHMUs
XUMHUYECKHUX CBOMCTB 3JIEMEHTOB; CBSI3b Paclpo-
CTPaHEHHOCTH XUMHYECKUX SJIEMEHTOB C WX IIO-
JIO’)KEHHEM B IMEPUOJAMYECKOM CHUCTEME, MaKpo- U
MHUKPODIJIEMEHTBI, THUIBI XUMHYECKOW CBS3M; Xa-
PAKTEPUCTUKH CBSI3€: SNIEKTPUUYECKHUE AUOJIbHbIE
MOMEHTHI, 3((HEKTUBHBIE 3apsiIbl ATOMOB, CTETICHB
MOHHOCTH, HANpaBJI€HHOCTb U HACHIIIEHHOCTbD,
SHEPTHUS U JIJTMHA CBSI3H; METO]T BaJICHTHBIX CBSI3€H;
CUTMa- U MHU-CBS3H, TUITBI THOPUIU3AIINN ATOMHBIX
opOuTaniell U TeOMEeTpHUsl MOJIEKYJI; METOJT MOJIEKY-
JSPHBIX OpOUTasei; MpuMeHEeHUE TEOPUH XUMUYe-
CKOM CBSI3U B XUMUHU B Onosioru. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIMHU, CTENEHb OKHUCIIe-
HUs, OKUCIIUTEIN U BOCCTAHOBUTEIN, OKUCIEHNE U
BOCCTAHOBJICHUE; COCTABJICHUE YPABHEHHUS OKHUC-
JUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (MeTron
MOHHBIX MOJTypeaKuii); OKHCJIUTENBHO-
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Ne Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB A1 | dopmupyembie
Ne paznesna u TeMbl
n/n CAMOCTOSITEILHOT0 M3YYeHU S KOMIIETEHIIHU

BOCCTAHOBUTENIbHBIC ~ IOTEHUUAJIBI;  YPABHEHHE
HepHcra; onpenenenne HanpaBiieHUsl IPOTEKAHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN ¢
IIOMOUIbIO OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX
IIOTEHILIAAJIOB, poib OKHCJINTENBHO-
BOCCTAHOBUTEJIBHBIX peakuui B mpupone. Kom-
IUIEKCHBIE COCUHEHUS, CTPOCHUE KOOPANHALMOH-
HOU c(hephbl KOMIUIEKCHBIX COSIMHEHUN: KOMIUICK-
cooOpa3oBarelb, JUTaHAbl, JOHOPHbIE aTOMBI JIH-
raH/0B, JEHTATHOCTb, KOOPAMHALMOHHOE YHCIIO,
reoMeTpHsl KOOPIMHALIMOHHON cdephl; BHELIHE-
chepHble HMOHBI; KOMIUIEKCHI C XeIaTroo0pa3yro-
MMM U MAaKpOLMKINYECKUMHU JINTaHIAMHU; TUCCO-
[Uanys KOMIUIEKCHBIX COEAMHEHUH B pacTBOpax,
KOHCTaHTbl YCTOWYMBOCTH M KOHCTaHTBI HECTOH-
KOCTH; (DaKTOPBHI, BIMSIONIME HA YCTOMYMBOCTH
KOMIUIEKCHBIX COEIMHEHUN B pacTBOpax: TeMIle-
parypa, XelaTHbId M MaKpOUMKINYECKUN dPPek-
THI, 3apsn LIEHTPaJIbHOTO HOHA-
KOMILJIEKCO00pa3oBarTes, TeOprs KOOPINHAIIMOH-
HOM XMMHUYECKOW CBA3M, 3HAUYEHUE KOMIUIEKCHBIX
COEJIMHEHUIN B OMOXUMHUHU KIIETKU

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Tabmuma 6
IIpuMeHeHHEe AKTHBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOTH

HaumenoBanmne HCMOJb3yEMbIX aKTUBHBIX U

Ne

/i Tema u dpopma 3aHsaTHS HHTEPAKTHUBHBIX 00pPa30BaTeJIbLHBIX TEXHOJI0-
M

1. | T'uaponus conent JIP | PabGoTta B MaJIbIX rpyrmimax

2. XuMHueckass KUHETHKa. XUMHAUe-

JIP | PaGota B MaJbIX rpymnmax
CKOE PaBHOBECHE

3. OKHCIUTETHHO-BOCCTAHOBUTEILHBIC

peaxnyu JIP | PabGoTa B MaJIbIX rpynmnax

4. | KommuiekcHbIE COeTUHEHUS JIP | PabGoTta B MaJsibIX rpymimax

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOUYHAS ATTECTAUA 110 UTOraM
OCBOCHUS IMCHUIIHHBI

6.1. KouTpoJsbHbie padoThl, HHAMBUAYAJbHbIE 3aJaHNS, ONPOC

[TpuMepsl KOHTPOJIBHBIX padoT:

OEJNEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbHOE YUYPEXIEHUE
BBICIIEI'O OBPA3OBAHUS
POCCHUMCKHMI IT'OCYJAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET —
MCXA umenn K.A. TUMUPS3EBA
(®PI'OY BO PTAY - MCXA nmenu K.A. Tumupsizena)

Kadenpa xumun
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KonTponsnas padora no teme «CriocoObl BRIpaXXE€HUSI COCTaBa PACTBOPOBY
BapuanTt 1
1. Kak Ha3bpIBaeTCsl OTHOIIEHHE KoaudecTBa B (MoIib), comepikalierocst B pacTBope, K 00b-
€My 3TOro pactBopa’?
2. Kakas Jyactuna sBisieTCsl 5KBUBAJICHTOM CEPHOM KHCJIOTHI B PEAKIINU:
H,SO,+ 2NaOH = Na,SO, + 2H,07?
3. CkonpKO TpaMMOB XJIopuaa HaTpus Tpedyercs A npurotosienus 1 1 20%-ro pactBopa
IoTHOCTRIO 1,15 r/mna?
4. Beruucnure tutp 50%-r0 pacTBOpa a30THOM KUCIOTHI IIIOTHOCTHIO 1,31 r/mit.
5. K 100 mu pacTBOpa a30THOM KUCIIOTHI C MOJIAPHOM KOHLIEHTpaluei 1 Mob/m npubaBuiu
300 My Bozbl. BeiuncianTe MOISPHYIO KOHIIEHTPAIMIO TTOTYYEHHOTO pa30aBIeHHOIO pac-

TBOpA.

OEJEPAJIBHOE TOCYJJAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIbBHOE YUPEXJIEHUE
BBICHIEI'O OBPA30OBAHUA
AT T . POCCHUHNCKHI I'OCYJAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
et ) MCXA umenn K.A. TAMUPSI3EBA
(®I'bOY BO PTAY - MCXA umenu K.A. Tumupszena)

Kadenpa xumun
KoHnTtponpHas pabota mo teme
«XUMHYECKAsT KHHETUKA. XUMUYECKOE PABHOBECUE)
Bapmuanr 1
1. Bo CKOJIBKO pa3 YBEIMYUTCS CKOPOCTh PEaKIuu

2N305y = 4NO; () + Oy
IIPY YBEIMYCHUU JABICHUS B TPU pa3a, €CJIM IKCIEPUMEHTAIBHO YCTaHOBIIEHO, YTO 3aBU-
CUMOCTb CKOPOCTH pPEaKUUU OT KOHILICHTPALMU pearcHTa OIMUCBHIBACTCA YpaBHEHUEM V =
kC(N,Os)?
2. Ha ckonpKO rpaJycoB HYKHO MOBBICUTH TEMIEpaTypy, YTOOBI CKOPOCTh pEaKIud BO3-
pocia B 64 pa3a, eciu TemnepaTypHbIi KO3()PUIIUEHT CKOPOCTH PEAKIIUU PaBeH 47
3. B repMeTHYHO 3aKphITHIA COCYJ BMECTUMOCTHIO | 11 moMectunu 0,1 Moib neHTaxiaopuia
docdopa. [Ipu HarpeBanun 10 HEKOTOPOH TemriepaTypsl 50% HCXOMHOTO KOJIUYECTBA TIEH-
Taxyiopuaa ¢pocdopa pazioKUIOCh U YCTAHOBUIOCH PaBHOBECHE:

PC|5 < PC|3 o) + C|2 )
BerunciinTe paBHOBECHBIE KOHIIEHTPAIIMH ITEHTaXI0puaa Gpocdopa.
4. B kakom HaImpaBJICHUHU CMCCTUTCA paBHOBCCHUEC PCAKIIUU

2CH4(F) + 302(1-)+ 2NH3(F) = 2HCN(F) + 6H20(r); AH =-939 KI[)K

a) IpU MOHKEHUH TEMIEPaTyphl; 0) IPU MOBBIIIICHUN JTaBICHHUSL.
5. Beruncnute TemnoBoil 3 ekt peakuu o0pa3oBaHus CEPHON KUCTOTHI:
H,O ) T SO, () = H,SO, (x)

SBnsiercs n gaHHAs peakuys 3K30TEPMUYECKON WIIH SHAOTEPMUYECKON?

[Tpumeps! nuauBuavaieHbIX 3amaduil (CPC):
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3ananue o Teme «CrocoObl BhIpaKeHHs COCTaBa PACTBOPOBY
BapuanTt 1

1. B mpunoxkxennn 2 MpUBEIEHBI COCTaBbl PACTBOPOB, MCIOJIB3YEMbIX ISl TUAPOTIOHHOTO
BBIPAIMBAaHUs PACTEHUH B YCIOBMSX 3allUIIEHHOr0 IpyHTa. [107B3ysCh 3TUMU JaHHBIMH,
BBIUHCIIUTE MOJIIPHYIO KOHILIEHTPALMIO Ka)XJO0W M3 COJIEW a30THOM KHUCIOTHI, BXOJAIIMX B
cocTaB nuTateabHoro pactBopa Kuaoma. [TnoTHOCTs pacTBOpa NpuHATH paBHOU 1 /M.

2. B 240 mu Boxb! pactBopwim 10 r xymopuaa xanus. Beraucinre MaccoByrO AOJO 3TOU CO-
JIM B IPUTOTOBJICHHOM PacTBOpeE.

3. KakoBa mosipHasi KOHIIEHTpalus 2 H. pacTBopa GocOopHON KUCIOTHI, €CIU MPOTYKTOM
peakuuu HEUTpaau3aluuu sABiseTca ruapodocdar HaTpus?

4. Ckonbko TpaMMOB 25%-T0 pacTBOpa THAPOKCHIA Kalus Hy»KHO npwinTh K 400 mi1 BOJbI,
yTOOBI TPUTOTOBUTH 15%-1 pacTBOP?

5. CKOJIBPKO MWIIMJIMTPOB 2 H. pacTBOpa CEPHOM KHCIIOTHI HY)KHO B3STh ISl IIPUTOTOBIIE-
Hus 3 1 0,06 H. pacTBOpa?

3anaHue 1o TeMe «BoxopoaHbIi TOKa3aTeNnby
Bapmuanr 1

1. Beruucnute pH TomatHoro coka, B 100 1 koToporo cogaepxutcs 4 Mr KaTHOHOB BOJIOPO-
na.

2. OnTumainbHble 3HaueHus] pH MouBkI AJ BhIpalMBaHUsl TOpoxa KOJIeOIoTcsa B Mpeenax
ot 6,0 1o 8,0. Bo ckoJIbKO pa3 KOHIIEHTpaALUs KaTUOHOB BOJOPO/Ia, COOTBETCTBYIOIIAS MU-
HUMaJIbHOMY 3HaueHUI0 pH, mpeBbIIaeT KOHUEHTPALNIO KaTHOHOB BOAOPOJ]A, COOTBETCT-
BYIOILIYIO MAKCHUMAJIBHOMY 3HaueHuio pH?

3. Beruncnure pH pacTBopa XJ10poBOJAOPOAHON KUCIOTHL, B 1 11 KOTOpOro coaepkurcs 36,5
r HCI: a) 6e3 yuéra OoTaM4Ms aKTUBHOCTU OT KOHLEHTpalMH; 0) ¢ y4€TOM OTIMYMUS aKTHB-
HOCTH OT KOHIIGHTpaluu (3HaueHue Ko3(ppuiueHTa akTUBHOCTU CM. Ha cTp. 76 yueOHUKa).
Mo>KHO 1 B JaHHOM cllyyae npeHeOpedb OTINYNEM aKTUBHOCTH OT KOHIIEHTpaluu?

4. Beruuciaure CTENEeHb AUCCOLUMAMU MypaBbUHON KucioThl B 0,2 M pactBope u pH storo
pacTBopa.

5. Beruncaure pOH pactBopa, B 2 11 KoTOporo cojepxurca 1 Moy ammuaka u 53,5 r xio-
puaa aMMOHHUS.

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

1. Pacuer conepkaHusi KOMIIOHEHTOB PacTBOpA 33/IaHHOIO COCTaBA.

2. Crioco0Obl BBIpaXXEHHUSI COCTaBa PacTBOPA M MEPEXO0]T OT OJTHOTO CIIOCco0a K Ipyromy.

3. Onpenenenne pH 3amanHOrO pactBopa, koHuestpamuu [H'] wmm [OH] B pacTBOpax
CHJIBHBIX M CcJa0bIX 3JIEKTPOIUTOB.

4. Hanucanue ypaBHEHHs THAPOJIM3a B COKpAIIEHHOW MOHHON (hopme, pacyeT KOHCTAHTHI
TMJIPOJIN3a, CTENEHU ruaponu3a U pH ruaponusyromuxcs comuei.

5. HaxoxzaeHue CKOpOCTHM peakuMy IPU U3MEHEHUM KOHLICHTPALlMM HCXOJHBIX BELIECTB,
TEMIIEPATypPbl, JaBICHUS.

6. BelunciieHre KOHCTaHTBI PABHOBECHSI, HICXOAHBIX WIIM PABHOBECHBIX KOHLIEHTPALUil KOM-
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[IOHEHTOB PEAKLIMOHHON CMECH.
7. YCTaHOBJIEHUE HAIIPABJIEHUs CMEILECHUs PAaBHOBECHS NPHU U3MEHEHUH YCIIOBHM NPOTEKa-
HUS PEaKLVU.

6.2. Onucanmne nmokasareseil 1 KpUTepUeB KOHTPOJISl yCIIeBA€MOCTH, ONIMCAHUE
IIKAJI OlleHNBAHUS

JUig OoueHKH 3HaHWM, yMEHUM, HaBBIKOB U ()OPMUPOBAHUS KOMIETEHIUU 1O TUCLUII-
JMHE MOXKET MIPUMEHATHCS OaJIIbHO-PEUTUHIOBAsI CUCTEMA KOHTPOJISI M OLIEHKU yCIIeBaeMO-
CTH CTYJIEHTOB.

B ocHoBy OamnbHO-peiiTuHroBoii crucremsl (BPC) monokeHbl TpUHLMIIBI, B COOTBETCT-
BUU C KOTOPBIMU (POPMHUPOBAHUE PEUTUHIA CTYAECHTA OCYLIECTBIISIETCS B XO0JI€ TEKYILEro U
IPOMEXYTOYHOIO KOHTpOJs 3HaHMU. CTyJeHT, HaOpaBIIUMN B T€UEHHE CEeMEeCTpa IpU OcC-
BOCHUHU JUCLUUIUIMHBI HEOOX0AUMOE JUIsl aTTeCTAllM KOJIMYECTBO OAJIJIOB, MOJIyYaeT 3a4eT ¢
OLICHKOM 0 OaJIbHO-PEUTHUHIOBOM cHCTEME.

Ta6mmma 7
HIkana 3ayeT Cc OLlEHKOI
OllEHHUBAHUSI
102-135 OTJINYHO
91-101 XOPOIIIO
68-90 yIIOBJIETBOPUTEIHHO
0-67 HEYJIOBJIETBOPUTEIHHO

baibHO-pEeNTHHIOBAs CTPYKTYPA OLICHKH:

3amuTa 1abopatopHbIx padboT — 50 6amoB (5 padot x 10 6amios)

BrinonHeHne nHIUBHUIyaIbHBIX JOMAITHUX 3aaHuil — 25 6amioB (5 3aganuii X 5 6aioB)
KonTponsabie paboTsl — 40 6amioB (4 KOHTpoJbHBIE paboThl X 10 0asioB)

Ompoc — 20 6amnoB (1 onpoc x 20 6amioB)

MakcuMainbHas cyMMa 0aimioB: Spax = 50 + 25 + 40 + 20 =135

Texymye 3a10JKEHHOCTH 10 MHIMBUAYAJIbHBIM JOMAIIHUM 3aJaHHUSIM, KOHTPOJIb-
HBIM paboTaM M 3amuTe JabopaTopHBIX PabOT AOJKHBI OBITh JIMKBUIUPOBAHBI B TEUEHHUE
HEJIeTH TI0CiIe CpoKa, 0003HAYEHHOTO B TEMAaTHYECKOM IUIaHE JTaOOpaTOpHBIX padoT, BO
BpeMsI olpeiensieMoe pernoaBateneM. Kaxaas cieayromniast Helemns Oro3aHns HaKa3biBa-
eTcs BhIUMTAaHHEM | Oaiia U3 OLEHKHM 3a jomainHee 3anaHue. OTpaboTku 1ab0paToOpHBIX
paloT OCYIIECTBIAIOTCS TOJIBKO B MPUCYTCTBUU M MO PYKOBOJCTBOM JIAOOpaHTa, KOTOPBIN
Ha3HayaeT BpeMsl OTpabOTKH.

Bupl Tekyiero KOHTPOJIs: MHAWBUYalbHbBIE 331aHUs, KOHTPOJIbHBIE PaOOTHI, OTI-
poc o Temam 1-3, 3amuTa 1a00paTOPHBIX padoT.

Bupl npoMexxyTOYHOTO KOHTPOJIS O AUCIHUIIINHE: SK3aMEH.

7. YueOHO-MeTOAMYeCKOe M HHPOPMAINIMOHHOE o0ecleYeHne U CIUIINHbI

7.1 OcHOBHas1 JIUTEpaTypa

1. Knsazes, /{.A. Heoprannueckas xumus. B 2 4. Hacts 1. TeopeTuueckue OCHOBBI : YHEOHUK
i akanemudeckoro 6akamaspuata / J.A. Kuszes, C.H. Cmapeirun. — 5-e u3g. — M: Uzna-
tenbeTBO FOpaitt, 2017. — 253 ¢. — Cepus: bakanaBp. AkageMuueckuil Kypc.
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2. Knsazes, /|.A. Heopranuueckas xumus. B 2 4. YacTp 2. XuMus 31€MEHTOB : YYCOHHK IS
akagemudeckoro Oakamaspuata / [[.A. Kaszes, C.H. Cmapeirus. — 5-e¢ uzn. — M: M3natens-
ctBO FOpaiit, 2017. — 359 c. — Cepusi: bakanaBp. AkageMUYECKUl KypcC.

3. Cmapvieun, C.H. Heopranmueckas xumus. [Ipaktukym: ydeOHO-pakTHUECKOe ocodue /
C.H. Cmapswirun, H.JI. barnasen, N.B. [aiinakosa; noa pea. C.H. Cmapeiruna. — M.: U3na-
tenscTBO HOpaiit, 2017. — 414 ¢. — Cepus: bakanasp. ba3zoBriit kypc.

7.2 lonoJIHUTEIbHAS JIUTEPATypPa

1. I'punsyo, H. Xumus snemenToB: B 2 1. / H. I'punByna, A. Dpaimo. - M.: bunom. Jlabopa-
Topus 3HaHuii, 2011.

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

3. Benonyxos C. JI. u op. llpaktukym no xumuu (MHPOPMAIIMOHHO-CIIPABOYHBIC MaTEPHAIIBI
K 1abopatopHO-TIpakTUUeckuM 3ausaTusiM). M., U3n-Bo PTAY-MCXA umenu K. A. Tumu-
psaseBa, 2013 r., 354 c.

7.3 MeToanuyecKue yKa3aHus, pEKOMEHIAUNH U IPyrue MaTepuajibl K 3aHATHAM

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

TYym).

8. Ilepeuenn pecypcoB nHGpOPMANMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «AHTEpHET),
HEeO0XOAUMBIX IJISl 0CBOCHHS TN CHUNINHBI

1. IIporpamma ChemLab — ans mpoBefeHHs BUPTYaldbHBIX XUMHYECKHUX HKCIIEPUMEHTOB
(OTKpBITHIHN 10CTYI)

2. Ilporpamma MathLab — qist MonenupoBaHusi BAUSHUS YCIOBHM XMMHUYECKUX pPEaKIIHil,
KaTaJu3aTOpOB M MHTHOMTOPOB Ha BBIXOJ MPOAYKTOB IPHU HPOBEACHUU IKCIEPUMEHTOB
(OTKpBITHIN 1OCTYI)

3. Scifinder — mowWck METOAWMK CHHTE3a, JIMTEPATYPHBIH M TATCHTHBIH MOUCK IO XU-
MUU(OTKPBITBHIN JOCTYM)

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

5. ChemSource — UnTepHeT-pecypc 1o pasienaM XUuMHUH (OTKPBITHIH JOCTYII)

6. ChemFinder Databases Search mouckosas cucrema no 100 xumuyeckum caiitam (0OT-
KPBITBIN 1OCTYI)

7. baza mannbpix «Xumus» Bceepoccuiickoro MHCTUTYTa HAyYHOW M TEXHHYE-CKOW HH)OP-
maruu (BUHUTH). HoctynHel cneayromue 0a3bl JaHHBIX, COJEpKa-1ue WH(OpPMAIIUIO B
obnactu xumun: Xumus, Ousnko-xumudeckas Ouonorus, Koppo3us u 3ammra ot Koppo-
3un, Mertamnyprus, OxpaHa okpyxaromeit cpeasl, O030pbI.

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

9. www. xumuk.ru (OTKpBITBIH AOCTY).
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9. IlepeyeHb MPOrpaMMHOI0 o0ecnedeHHs] H HHPOPMALHOHHBIX CIPABOY-
HBIX CHCTEM
B mporiecce ocBoeHHS JUCHUTUIMHBI PEKOMEHIYETCS UCIOIb30BAHUE CIICAYIO-
IIUX IPOTPaMM:
- Moodle cucrema s co3anus OHJIAMH KypCOB
- miiatgopma Stepik — npoxokIeHUE OHJIAMH KypCOB
- cepBHCHI SIHAEKC — [T OpraHU3anuy BUICOKOH(EPEHIHIA, OIIPOCOB
- SigmaPlot — yno6Hast mporpaMma Jjisi HOCTPOCHUS TPpa(UKOB, B TOM YHCIIC U
KPHBBIX TUTPOBAHHMSI
- ACD/Labs - nporpammuoe obecrieuenue st opopmiieHHs T1ab0paTOPHBIX
paboT yIpoIaeT aHATUTUYCCKYI0 PabOTy ¢ MPUMEHEHUEM MEPEOBbIX METO0B 00-
pabOTKH, KOHTPOJIS, aHATIN3a, XpaHEeHHsI B 0a3aX TaHHBIX U OTYETHOCTH
- XHMHUK-aHAJUTHK KOMIIBIOTEPHBIC MPOrPAMMbI JIJIsl XpaHEHHsI U 00pabOTKH
pe3yJIbTaTOB aHAIN3a, BEICHUS pa004nX KYPHAIIOB U T.I.
- Chemical Equation Expert — nporpamma ajisi pacCTaHOBKH K03()()UITHESHTOB
B OKHCJIUTEILHO-BOCCTAHOBUTEILHBIX PEAKITHSIX
- JlaGopaTopHo-uH(pOPMANIMOHHASI CHCTEMa — MPOTrpaMMa sl BEICHHS JIO-
KyMEHTAIIUH, PACYETOB, CTATUCTUYECKON 00pabOTKH pe3yIbTaToB

Tabnua 8
IlepeyeHb NpPOrpaMMHOro odecrneyeHus
HaumenoBanue
Ne pa3nena yueOHOM HaumenoBanue Tun ABiop Tox
n/n | JTMCHUIIHHBI (MOAY- NMPOrpamMMbl NMPOrpaMmblI pa3padoTKu
JIs1)
OO6yuatomas u
1 Pasnen 1-7 Moodle
KOHTPOJIHMPYIOIIast
2 Pasnen 1-7 Stepik OOyuaiomas u
KOHTPOJIHMPYIOIIast
3 Paznmen 1-7 SAunexc Oprasmsyiomas,
KOHTPOJIHMPYIOIIast
Odopmienue na-
4 Paznen 2 ACD/Labs OOpaTOpHBIX pa-
60T
JlaGoparopHo-
5 Paznen 1-7 HH(pOpMaLMOHHAS OOyuaromias
cucremMa
6 Pasaen 1 Chemical Equation | OoOyuatomas u
Expert KOHTPOJIMPYIOIIAs
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10. Onucanue MaTepI/IaJIbHO-TeXHI/I‘IeCKOﬁ 633])1, Heo0X0AMMOH 1J1s1 OCylIE€CTBJICHUA
06pa30BaTean0r0 npouecca mo TMCIMIIJINHE

Tabmuma 9
Crenenusi 00 00ecne4eHHOCTH CIIENMATM3UPOBAHHBIMHY AYAUTOPUSIMH, KaOUHe-
TaMH, JIa0OPATOPUIMH

HaumeHoBaHMe cienUaJIbHbIX MOMeIIe-

HHUHA ¥ MOMENIeHUH IJISl CAMOCTOATEIb- OcHalIEeHHOCTD CIEHAJIBLHBIX IOMEINEeHUH U 10-
HOM padoTshl (N2 yueOHOro Kopmmyca, Ne MellleHNH I CAMOCTOSAATeIbHOMH PadoThI
ayIMTOPUM)
1 2
JlexuuoHHas ayautopus (yueOHbli KopIryc 1. MynbTUMUIMIiHAS YCTAHOBKA B KOMIIJIEKCE C KOM-
Ne 6, Bombrast XuMHUYKa) nptorepom 1 mrr. (Mus.Ne 410124000602969)

2. Tpubyna 1 mt (MuB.Ne591742)
3. Jlocka menoBas — 3 mmIT.
4.CToJ NUCBMEHHBIN — 1 T

Jlexunonnas ayauropus (y4eOHbIH KOPITYC 1.Crenp «Ilepuoauueckas tadu. J[.1. MenneneeBay
Ne 6, ayn. Ne 333) lr. (MuB.Ne101237/1)

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

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

4. CToJIbl TUCbMEHHBIE — 2 IIIT.

5. Jlocka menoBast — 1 miT.

6.ITapTer — 18 mmT.

7.Ctyn Tabypet — 36 mir.

Vuebnas naboparopus (yueOnbii kopmyc Ne 6, | 1.BwiTspxHOM mkad 2 mr. (MaB.Ne558387/1,

ayn. Ne 232) NuB.Ne558387/2)

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

3.1Ixa¢ ans nocyas! 1 mr. (MHB.Ne558385/2)
4.Crenn «llepun cucr. JI.1. Menneneena 1
wT.(MuB.Ne560006)

5.Moka naboparopnas 7 T (MHB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
MuB.Ne558384/7, UuB.Ne558384/9, uB.Ne558384/8,
NuB.Ne558384/5)

6. Cton nabopaTopHblii — 16 mrT.

7.Ctyn Tabypet — 30 miT.

8. Jlocka menoBas — 1 miT.

9. PH-metp — 1 mT. (MuB.Ne 557189)

10. Moiika na6oparopHas 6 mr. (MuB. Ne 558384/1,
WuB. Ne 558384/2, uB. Ne 558384/3, NuB. Ne
558384/4 MuB. Ne 558384/5, Nus. Ne 558384/6)

10. Becsr ananurnyeckue — 1 mt. (MuB.Ne 558408/2)
11. Becwl anektponnsbie — 1 mt.(MaB.Ne 558409/4)
12. Dnextponeys — 1 mr. (MuB.Ne 558410/1)
13.9nekrpomkad cymumnbhbiid — 1. (MaB.Ne
558411/2)

14.ITuceMeHHbBIH CTOT — | mmIT.

Yuebnas nadopaTopus (yueOnsiii kopmmyc Ne 6, | 1.BeiTsoxHOM mikad 2 mT. (MaB.Ne558387,
ayn. Ne 235) NuB.Ne558387/3)
2. 10kad s peakruBoB 2 mT (MHB.Ne558386,
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NuB.Ne558386/1)

3.lxad mns nocynsr 2 mt. (MaB.Ne558385/1,
NuB.No558385)

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

5.Moxka na6oparopnas 7 mt (MaB.Ne558384/19,
NuB.Ne558384/20, uB.Ne558384/6,
MuB.Ne558384/7, uB.Ne558384/9, uB.Ne558384/8,
NuB.No558384/5)

6. Cton nabopaTopHblii — 27 mT.

7.Ctyn Tabypet — 30 mT.

8. locka menoBast — 1 miT.

9. PH-metp — 1 mt. (MaB.Ne 558419/2)

10. Moiika na6oparopHas 7mrt. (MuB. Ne 558384/7,
HuB. Ne 558384/8, uB. Ne 558384/9, uB. Ne
558384/10 NuB. Ne 558384/11, NuB. Ne 558384/12,
NuB. Ne 558384/13)

10. Becnl ananutnyeckue — 1 mt. (Mus.Ne 558408/3)
11. Becsl anekrponnbie — 1 mt.(MuB.Ne 558409/5)
12. Dnexrponeus — 1 mr. (MuB.Ne 558410)
13.9nexrpomkad cyumibHbii — lmt. (MaB.Ne
558411)

14.Ilucemennslii cron — | mrT.

YueOHnas madoparopus (yueOHbIi Kopiryc Ne 6,
ayn. Ne 236)

1.Berrspkaoii mkad 2 m. (MuB.Ne558387/4,
NuB.Ne558387/5)

2.1Ikad msa peaktuBoB 2 T (MHB.Ne558386/4,
NHuB.Ne558386/5)

3.1Ixad ans nocyns! 2 mt. (MHB.Ne558385/3,
NuB.Ne558385/4)

4.Crenn «Ilepun cuct. JI.1. Menneneena 1
mT.(MuB.Ne560005/1)

5.Moka na6opatopHnas 6 mt (MuB.Ne558384/15,
NuB.Ne558384/16, MuB.Ne558384/17,
NuB.No558384/18, TuB.Ne558384/19,
NuB.Ne558384/8, NuB.Ne558384)

6. Cron nabopatopHbIii — 27 1IT.

7.Ctyn Tabypet — 30 mir.

8. Jlocka menoBast — 1 miT.

9. PH-metp — 1 mt. (MuB.Ne 558419/5)

10. Moiika srabopatopnas 6mr. (MaB. No 558384/15,
Hus. Ne 558384/16, us. Ne 558384/17, UuB. Ne
558384/18 NuB. Ne 558384/19, MuB. Ne 558384/20)
10. Becwl ananutuyeckue — 1 m. (MuB.Ne 558408/9)
11. Becsl anexktponnsie — 1 mt.(MuaB.Ne 558409/12)
12. Dnextponeus — 1 mr. (.(MaB.Ne 558410/2,
HNuB.Ne 556072)

13.9nexTpouikad cymmibHbii — 1T, (MHB.Ne
558411/3)

14 ITucemenHsblit cToi1 — 1 1mT.

VYuebnas nabopatopus (yuaeOHslii kopiyc Ne 6,
ayn. Ne 332)

1.LHenrpudyra lmr. (MaB.Ne 558412)
2.Muxpockon 1 mrt. (MuB.Ne160308)

3.Ileub mydunbnas (MuB. Ne 34751)

4.Crenn «Ilepuonnueckas tabn. JI.1. MenneneeBay»
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lrr. (MaB.Ne101237)

5. Becnl anektpon. SC2020 1 mr. (MuB.Ne 35077/3)
6. llIxad mns mocyawr 1 mt (MuB. No 558385)

7. Hlka¢ mns peaktusos 1 mt. (MuB. Ne558386)

8. llIxad BeITsmKHOM 2 miT. (MHB Ne 558387/6,
558387/7)

9.Jlocka memnoBast — 1 mmiT.

10. JIabopaTtopHbIe CTOIBI — 15 mT.

11.Cryn tabypet — 30 mmT.

12. IluceMenHHsbI# cTON — 1 1mIT.

Yuraneneiii 3an (Llenrpansnas naydnas 6u0- | J[;s caMOCTOSITENIbHOM paObOThI CTYICHTOB
mmoteka uM. H.W. XKenesznosa),

Komnatel caMonoaroToBKH (0OTITEKUTHS)

11. MeToanuyeckue peKOMeHIAUM CTYAE€HTAM 10 OCBOCHHUIO TN CIUTIIMHBI

JI71s1 OCBOGHUSI TUCHUIUIUHBI « XUMUS» CTYJIEHTaM HEOO0XOJIMMO UMETh PEKOMEHTye-
Mble Y4eOHUKH U yueOHble mocobus. [Ipu ocBoeHnN KakI0M U3 TeM NUCHUIUIMHBI CTYACHT
JIOJDKEH BHUMATENIbHO M3YyYWUTh M 3aKOHCIEKTHPOBATh MaTepuaj Mo 3TOW TeMe, MOATOTO-
BUTHCSI K BBIMIOJHEHUIO JTA0OPATOPHOUM pabOTHI, BRIMOJHUTH ATy JabOpaTOpHYIO paboTy B
naboparopun U 3amUTUTH €. Kaxaplii U3 BUAOB yueOHOU JESTENHHOCTH OLIEHWBAETCS B
0aytax ¥ yYMTHIBA€TCS B pEUTHHTE CTyJeHTa. J{JI1 CaMOKOHTPOJISI CTYJIEHTOB MpeTHA3HAY e-
HBI TECThI U KOHTPOJbHBIE BOMPOCKl. KOHTPOJIb OCBOEHUSI TEMBI CTYACHTOM OCYIIECTBIISCT-
csl B BUJIE KOHTPOJIBHON PabOTHI U KOJUTOKBUYMA.

JI1s1 KOHCTIEKTHUPOBAHKST MATEPHAJIOB 3aHATUM PEKOMEHAYETCSI 3aBECTH OTACIHHYIO
TeTpalb U3 96 nuctoB. KOHCIEKT KaK10r0 3aHIATUS CIEAYET HAUMHATH C Ha3BaHUS TEMbI U
yKa3aHUs J1aThl €ro NpoBe/ieHus. Bee 3aroloBKM pa3aeinoB MaTepuaia CieayeT YeTKO Bbljle-
JSITh, HapUMEpP, MoJuepKuBaHueM. Bo BpeMsl 3aHATHS ClielyeT BHUMATEIbHO CIEIUThH 3a
XOJIOM MBICIIM TPENojaBaTeNsi U 3alUChiBaTh BaXKHEUILME OINpEeNeNeHUs, Pa3bsCHEHMUS,
dbopMyIibl, Ha3BaHUS BEIIECTB, YPABHEHHSI XUMUYECKUX peakiuid. Taxke HYy)KHO cTapaThCs
BOCITPOM3BOJIUTh B KOHCIIEKTE PUCYHKU M TaOJHUIIBI, KOTOPBIC IEMOHCTPUPYET MpPEro/iaBa-
Tenb. Matepuan, KOTOPBIA KaXeTcsl CTYJICHTY HeIOCTAaTOYHO MOHATHBIM, CIeyeT mpopabdo-
TaTh MO yYEOHUKY U BOCIOJIB30BaThCA MOMOIIBIO TIpenoaBaTens. PaboTath ¢ KOHCTIEKTOM
HY)KHO €XKEHEJCJIbHO, BHOCSI B HET'O CBOM JIOTIOJIHCHHS, 3aMEYaHUS U BOTIPOCHI (151 TOTO B
TETpaau ClIeIyeT OCTABJISATh IIUPOKHUE TIOJIA).

JI1st moArOoTOBKU U (DUKCHUPOBAHUS TaOOPATOPHBIX pabOT CIEAyeT 3aBECTH OTIEIb-
HyI0 TeTpaab u3 48 nuctoB (1abopaTtopHblid XypHa). [Ipu moarotoBke k jgabopaTOpHOM
pabote cienyer cocTaBuTh kKpatkuit (1-1,5 cTpaHuilbl) KOHCIEKT TEOPETUUYECKOTO MaTepua-
Ja, HAa KOTOPOM OCHOBaHa JaHHas JlabopaTtopHas padorta. /[ MOArOTOBKH KOHCIIEKTa HC-
MOJIL3YIOT TJIaBbl Y4eOHUKA, pEKOMEHJOBaHHBIC TIPETIOAaBaTeNIeM M KOHCIIEKT, 3alTMCaHHBIN
Ha 3aHATHH. Taxke mpH JOMaIIHEeW caMOCTOSTENHHON MOATOTOBKE K TabopaTtopHOl paboTte
HY)KHO HA4YepTUTh TaOJHIIbI, MPUBEACHHBIC B MPAKTUKYME, M MPOU3BECTH HEOOXOIUMBIE
JUIsL IPpOBEAIeHUsT pabOThl pacuéTrhl. JloMallHss MOArOTOBKA SIBIISIETCS HEOOXOUMOM YacThIO
naboparopHoii paboThl. be3 He€ HEeBO3MOXKEH OCMBICICHHBIN MOAXOM K BBIIOJHEHUIO KC-
MIEPUMEHTOB U u3MepeHuil. Kpome toro, orpaHu4eHHOE BpeMsl, OTBOJIUMOE Ha BBIIIOJIHEHUE
nabopatopHoil paboThI, TpeOyeT XOPOIIO CKOOPIUHUPOBAHHBIX JEUCTBHHA CTYICHTA, K KO-
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TOPBIM TaK)K€ HEOOXOJUMO MpeABAPUTENIHO NOAroToBUThCS. [locne 3aBepiieHus sxkcnepu-
MEHTaJBHOU YacTu PabOThl HEOOXOIUMO MPOU3BECTH OOPaOOTKY MOJYYEHHBIX Pe3ybTa-
TOB, CAEJaTh BBIBO/bI U 3aLUTUTH PabOTy Y IPEroiaBaTes.

B Xxone 3aHATHS HYXHO aKTUBHO pabOTaTh, OTBEYAsl HA BOIMPOCHI MPENOJaBaTes,
y4acTBYSl B TUCKYCCUU M 3aJaBasi COOCTBEHHBIE BOIIPOCHI Ui YSCHEHHSI CIOXKHOTO Ui MO-
HUMaHUs MaTepuaa.

Ha nepBoMm 3aHATHM BCE CTYJEHTHI 3HAKOMSTCS C IPABMIIAMU TEXHUKU 0€30I1aCHOCTH
U 00s13aHBI CTPOTO BBIMOJIHATH UX MPU MPOBEIEHUH BCEX JIAOOPATOPHBIX padoT.

[Tponyck 3aHsTuil 6€3 YBaXXUTEIbHOW HNPUYMHBI HE NOMYCKAeTCs. 3al0JIKEHHOCTH
(mponyuieHHbIE 1a0OPAaTOPHBIE paOOTHI, HEBBIIIOJHEHHbBIE NHAUBUyaJbHbIE JOMAIIHHUE 3a-
JaHWsI, KOHTPOJIbHBIE PA0OTHI, KOJUIOKBUYMBI) TOJIKHBI ObITh TUKBUIHUPOBAHBI.

CamocTodaTenpHas padoTa CTy/I€HTOB HaJ KypCOM aHAJTMTUYECKOM XMMUU 3aKII0Ua-
€TCsl B CUCTEMAaTUYeCKOil paboTe ¢ y4eOHUKOM U JIEKIMSIMH, MTOATOTOBKE K JIaOOpaTOPHBIM
paboTaM, KOHTPOJIbHBIM paboTaM U KoJutokBuymaM. Oco0oe MECTO B CaMOCTOSITETILHON pa-
00Te 3aHMMAaeT BBHINOJHEHUE WHJMBUIYaAJbHBIX AOMAUIHUX 3aJaHUM, KOTOpPbIE MO3BOJISIOT
OCYILIECTBIISITh CAMOKOHTPOJIb YCBOEHUSI Y4€OHOI0 MaTepHasa, IPUBUBAIOT HABBIKU ITOMCKA
HE00X0AUMOM XMMHUYECKOM HH(pOpMaui U HEOOXOAUMBIX B OyayIied MpakTUYeCKOH es-
TEJIBHOCTH OakKajaaBpOB XMMHMUYECKUX pacdeToB. IIpu pemeHun 3amad HEOOXOOUMO pazo-
OpaThb BCE THUIIOBBIE 3aJlaul, NMPUBEAEHHBIE KO BCEM TEMaM, YTO MOMOXXET B BBINOJIHEHUU
WH/IMBUTyaJIbHOIO JIOMAIIIHEr0 3a/1aHusl U KOHTPOJIbHOW paboThl, KOTOpas 3aBepIIaeT Kax-
IyI0 TEMY Kypca.

Buabl 1 popmMbl 0TPAOOTKH NPONYIIEHHBIX 3AHATHH

[TponyiieHHbIE JEKIUU CTYIEHT OTpabaThIBACT CAaMOCTOSITENIFHO, U3yYyasl YUeOHUK U
JIOTIOJTHUTENBHYIO JIUTEPATypy MO COOTBETCTBYIOLIUM TEMaM.

CryneHT, MpOMyCTUBIINK JTa0OpaTOPHBIE 3aHATHS, 005S3aH MOJITOTOBHTH KOHCIIEKT
MPOMYIICHHOH 1a00opaTOpHON paboTHI, MPEIOCTABUTH PEIICHNE TECTOBBIX 3aJIaHUH TI0 MPO-
MyIIEHHON TeMe M B MPHUCYTCTBUU J1abopaHTa Kadeapsl oTpaboTtaTh €€ B CBOOOAHOE OT 3a-
HsATUH BpeMs. CTyfeHT 06e3 KOHCIEeKTa TabopaTOpHOU pabOThl HE MOIMYCKAETCs 10 OTPaboT-
ku. [locne BbIMONIHEHUS Ta00OPaTOPHOU pabOTHI 1aOOPAaHT B KOHCIIEKTE CTaBUT JaTy OTpa-
OOTKHU U TIOJIITUCH.

Texymue 3a10JKEHHOCTH TIO0 WHIUBUIYaTbHBIM JIOMAITHUM 3aJaHUSIM, KOHTPOJIb-
HOU paboTe U 3amuTe Ja00paTOPHBIX PAdOT JOKHBI OBITh JIMKBUIUPOBAHBI B TEUCHHUE HE-
JIeNT TI0CJIe CPOKa, 0003HAYEHHOTO B TEMaTHYECKOM IUIaHE JTAOOPaTOpHBIX paboT, BO Bpe-
M1, OIIPE/IeNIIEMOe MIPETOAaBaTeIeM.

12. MeToanyeckune peKOMeHIANMH NPENoAaBaTe M 110 OPraHU3alUH 00yUYeHHs
M0 THCHHUTIJINHE

OO6pa3zoBaTenpHBIN MPOIECC MO AUCHUIUIMHE OPraHU30BaH B opMe yUeOHBIX 3aHS-
TUM (KOHTakTHas paboTa (ayAUTOPHOW M BHEAyIUTOPHOMN) 0OydaloIIMXCs C MpernojaBare-
JIEeM M CaMOCTOsITelIbHast paboTa o0ydaromuxcs). YueOHble 3aHsTHs (B TOM YHCIIe MO peatu-
3allMU MPAK-THYECKOM MOATOTOBKU) MPEACTABICHBI CIEAYIOUMMH BHJIAMH, BKJIIOUYas y4eo-
HbIC 3aHATHSA, HA-TIPABJICHHBIE HA MPAKTUYECKYIO MMOATOTOBKY 00 YUYaIOUINXCS U MTPOBEJCHHE
TEKYILEro KOHTPOJIs yCIIEBAEMOCTH:

JIEKITMHU (3aHATHS JEKIITMOHHOTO THIIA);
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CEeMMHApbl, IPAKTUYECKHUE 3aHATHUS, JJAOOpaTOpHbIE pabOTHI (3aHATHSI CEMUHAPCKOI0
THUIIA);

KypCOBOE MPOEKTUPOBaHUE (BBITIOJHEHHE KYPCOBBIX paldoT);

TPYIIIOBBIE KOHCYIbTAIINY;

WH/IMBUyaJbHbIE KOHCYJbTAllMM U MHbIE y4eOHbIE 3aHATH, IPEIyCMaTpUBAIOIINE
UH/IMBUyaJbHYIO paboTy HpenoaBaTelis ¢ 00y4yarommuMes;

caMoCTOsITeNbHAsI padoTa 00yJaroIMXCs;

3aHSATUS UHBIX BUJIOB.

Ha yueGHbBIX 3aHATHSAX OOyyarolMecs BBINOJIHAIOT 3aIUIaHUPOBAHHBIE HACTOSILEH
IPOrpaMMOM OT/AENbHbIE BUbI YIEOHBIX pabOoT, B TOM YHCJIE OTJEIbHBIX AIEMEHTOB padoT,
CBSA3aHHBIX C OynyIied npoeccuoHaIbHON AeATENbHOCTHIO.

Crenuduka TUCHUILUIUHBI «XUMUS» 3aKII0YaeTcsd B HEPa3pbIBHOM CBS3M TEOPUH C
npakTu-koil. TeopeTnueckue 3HaHUS, KOTOPbIE CTYIEHTHI MOIY4al0T Ha JIEKIUIX U IpU ca-
MOCTOSITE€IbHON MOATOTOBKE, MOATBEPKIAIOTCS U YCBAaUBAIOTCS HA JAOOPATOPHBIX 3aHATH-
ax. [l ycrenHoro yc-BoeHus MaTeprana HeoOXOAUMbI 3HAaHUSI XUMHUH B 00BbEME IIKOIb-
HOW MporpaMmbl U MaTeMaTuky. [loBbIlIeHHE ypOBHS 3HAHUM 1O XMMUHU y CTYIEHTOB He-
pa3pbIBHO CBSI3aHO C TOMCKOM M BHEJPEHUEM HOBBIX MYTEH COBEPILIEHCTBOBAHUS METOIUKU
IpenoaBaHus:

- HCIIOJIb30BaHUE Pa3HOOOpa3HbIX (HOpM, METOJOB M MPUEMOB aKTHUBU3ALUHU O3HA-
BaTeJIb-HON JAEATEIbHOCTH yJamuxcs (B T.4. aKTUBHBIX U MHTEPAKTUBHBIX );

- UCIOJIb30BaHNE HATJISIIHOTO MaTepuana: Tabaul, pUCYHKOB, CXEM, IPUPOIHBIX MU-
Hepa-JIOB, IEMOHCTPALIUS OIIBITOB;

- pelIeHne XUMHUYECKUX PACYETHBIX U 3KCIIEPUMEHTAIBHBIX 337a4 KaKk MeToJ o0yue-
HUS XU-MHU;

- KOMITbIOTEpU3ALs O0yUEHHUS;

- MCII0JIb30BAaHUE PA3IUYHBIX (POPM OpPTraHU3aLUU CaMOCTOATEIbHON pabOThI CTYACH-
TOB: MHJMBUAyaJIbHAs, TPYIIIOBAsl, KOJJICKTUBHAS;

- OpraHMu3alys UHANBUAYATEHOW pabOThl CTYACHTOB C YIETOM YPOBHS TOJTOTOBKH;

- CUCTEeMaTUYEeCKUIl KOHTPOJb 3HAHUM B mpouecce o0y4yeHus (IpoBepKa WHAUBHILY-
aJIbHBIX 3a/1aHul, TPOBEICHNE KOHTPOJIBHBIX PadOT, ONPOCH! 110 TeMaM, MpUEM J1raboparop-
HBIX paloT).

[Tporpammy paspaboTana: 5
I'puropseBa M.B., k.0.H., AO1IeHT ,/(,ul/ i
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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 rocynapcTBeHHbI arpapHblii yHuBepcuter - MCXA
uMenn K.A. TumupsszeBa, TOKTOPOM OMOJIOTMYECKUX HaAYK, podeccopoM (Aajiee mo TEeKCTy
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 TUArHOCTHKa» (CHEHHANNTET), pa3pado-
tanHo B ®I'BOY BO «Pocculickuii rocyaapcTBeHHbIN arpapHbiii yauBepcuter — MCXA
umenu K.A. TumupsizeBa», Ha kadenpe xumuu (pazpaborunk ['puropreBa M.B., mouent
KageIpbl XUMHH, KaHIUIAT TeJarOrHYecKuX HayK, JIOICHT).

PaccMoTpeB mpencTaBieHHbIE HA PELIEH3UI0 MaTepHalibl, pELEH3eHT MPUILIEN K Clie-
TYIOIIUM BBIBOJAM:

1. [IpenwsiBnennas padodas mporpamma aucturuinabl «b1.0.08 Xumus» (nanee
no tekcty [Iporpamma) coorBercTByeT TpeboBanusiM ®I'OC no Hanpasienuto 36.05.01 —
«Betepunapus». [IporpaMma coepKUT BCe OCHOBHBIE pa3fielibl, COOTBETCTBYET TpeboBa-
HUSIM K HOPMAaTUBHO-METOIMYECKUM JOKYMEHTAM.

2. [IpencraBnennas B IlporpaMMe akTyanbHOCTh y4E€OHOW TUCUUIUIMHBI B pam-
kax peanuzanuu OIIOIT BO He moaiexuT COMHEHHUIO — 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 aucuuminuoit «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 TUCLIMIUIMHBL U JEMOHCTPUPYIOT BO3MOXKHOCTD MOJYUYECHUS 3asBIICHHBIX pe-
3yJbTaTOB.

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

HUS AyOJIMPOBAHUS B COJCPKAHUU JUCIIUIUIMH COOTBETCTBYET JNEHCTBUTEIBLHOCTH. JHCIiu-
mwinHa «b1.0.08 Xumus» B3aumocssazana ¢ apyrumu aucuuruimaamu OITOIT BO u Yue6-
HOrO y1aHa no HampasieHuto 36.05.01 — «Berepunapus» 1 BO3MOXHOCTh AyOJIUPOBAaHUS B
COJIep>KaHUH OTCYTCTBYET.

7. [MpencraBnennas [Iporpamma mnpejamnoyaraeT HMCIHOJIb30BAaHUE COBPEMEHHBIX
00pa30oBaTENbHBIX TEXHOJOTUH, UCIIOJIb3yeMbIe MPU pealu3allii Pa3IuIHbIX BHUIIOB Y4eO-
HOU paboThl. @OpPMBI 0OPA30BATEIBHBIX TEXHOJIOTHIA COOTBETCTBYIOT CHEIU(PUKE ITUCIIUTI-
JIHBI.

8. [Tporpamma mauctuminasl «b1.0.08 Xumus» npeanonaraet 4 3aHATHS B WH-
TEpaKTUBHOM (popme.
9. Bunel, cogepxkanue U TPYJOEMKOCTh CAMOCTOSITENILHON PabOThI CTYACHTOB,

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 onucaHHble B [Iporpamme GhopmMbl TeKyiiel OIEHKU 3Ha-
HUM (MHIUBUIYyaJIbHbIE 3a/1aHUsI, KOHTPOJIbHBIE padOThI, ONMPOC MO TeMaM, 3aluTa jJadbopa-
TOPHBIX paboT), COOTBETCTBYIOT CIIEUU(PHUKE TUCIMUILTUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa IPOMEKYTOYHOIO KOHTPOJIS 3HAHUU CTYIEHTOB, mpenycMorpeHHas I[Ipo-
rpaMMoO#i, ocyliecTBiIseTcs B (hopMe 3K3aMeHa, YTO COOTBETCTBYET CTATYCYy NUCHUILIUHBI,
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-MeTOaMYECKOe OOECIICUeHNUEe MUCIUTUINHBI MPEACTABICHO: OCHOBHOU
auTepaTypoil — 3 uctoyHuka (6a30Bble YUEOHUKH U MOCOOUS Ul CaMOCTOATENBHON pado-
ThI), JOMOJHUTEIHLHOM JTUTEPATypol — 3 HAUMEHOBAHMS, METOJUYECKUMU yKa3zaHusaMH — 1
uctouHuk, MuTepHer-pecypcamu — 9 UCTOUHUKOB U COOTBETCTBYET TpeboBanusim OI'OC
HarpasieHus 36.05.01 — «Berepunapus».

13. MarepuanpHO-TeXHUYECKOE OOecreyeHne TUCITUIUIMHBI COOTBETCTBYET CIie-
mudpuke nucuurinHbl «b1.0.08 Xumus» u obecriedMBaeT UCIOJIB30BAaHHE 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 gucruiuHe «b1.0.08 Xumusy.

OBIIHNE BBIBO/bI

Ha ocHoBaHuM MpoBeIeHHON PEIEH3UNU MOXKHO CJIeNIaTh 3aKII0UEHUE, 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), pazpaboranHas ['puropbeBoid M.B., monieHTOM Kadeapbl XUMHH, KaHIUAATOM
NeAarornueckux Hayk, JOIEHTOM, cOOTBeTCTBYeT TpeboBanusiMm @I'OC BO, coBpeMeHHBIM
TpeOOBaHUSAM YKOHOMHUKH, PbIHKA TPyZAa U MO3BOJUT MpH €€ peanu3aluu yCHelHo odecrne-
YUTh POPMUPOBAHUE 3aSIBJICHHBIX KOMITETCHIIUH.

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

«dZy 0F 25T.
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