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AHHOTALUA
padoyeii nporpammbl yueOHoi gucuuiuinabl 51.0.15 «Xumusm»

JJIS1 MOATOTOBKHU OakajiaBpa mo HanpasJjieHuio 20.03.02 IlpuponoodycTpoiicTBo
U BOJONOJIb30BaHNe, HANIPABJIEeHHOCTH: H:KeHepHbIe ccTeMbI BOJOCHA0XKe-
HHsl, 00BO/IHEHNSI M BOJIOOTBe/IeHNsl, YTIpaBJieHHe BOAHBIMM PecypcaMu U NPHU-
POA0OXpaHHbIE THAPOTEXHUYECKHE COOPYKEeHHS, JKCIEePTHU3A U YIIPABJIEHHE
3eMeJIbHBIMH pecypcamMmu

Leab ocBOeHNSI IUCHUIIMHBI: B COOTBETCTBUU C KOMIETEHLIMUSIMU O JUCLUILINHE
dbopmupoBanre 0a30BbIX 3HAHUH O (HyHAAMEHTAIBHBIX 3aKOHAX, 3aKOHOMEPHOCTAX U
OCHOBHBIX METO/IaX (PU3UKO-XUMUYECKON HAYKH, YTO MO3BOJIUT CTYJEHTaM CUCTEMa-
TU3UPOBATH 3HAHUS BAKHEUIIIUX TEOPETUUECKUX 000OIIEHUN XUMUU; TITy0XKe MOHSTh
SBJICHUSI TIPUPOJIbI, MEXAHU3Mbl XUMHYECKUX W (PU3UKO-XUMUUYECKHX TMPOIECCOB,
MPOTEKAOIIUX B MPUPOJIC U KUBBIX OpraHU3Max, MPUHIIUINBl XUMUUYECKON TEXHOJIO-
TMU U IyTH MOAU(UKAIMU CYHIECTBYIOUIMX TEXHOJOTUWA C Y4YEeTOM TpeOOBaHUI
OXpaHbI OKPYKAIOIIECH CPEBI.

MecTo nucHunJIMHbI B yueOHOM 1u1aHe: 070k b1, o0si3aTenbHON 4acTh, JUCHUTLIN-
Ha OCBaMBAaETCs BO 2 CEMECTpeE.

TpebGoBanusi Kk pe3yjJbTaTaM OCBOEHHUS]I TUCUMILIMHBI: B pPE3yJbTaTe€ OCBOCHUS
JTUCHUTUTMHBL (DOPMUPYIOTCS CIEAYIONINE KOMIETEHIMU (MHIUKATOPHI JTOCTHKECHHUS
kommneteniun). YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2.

Kpartkoe coaep:kaHue NMCHUILIMHBI: CTPOEHUE BEIIECTBA, OCHOBBI XMMHUYECKOMN
TEPMOJUHAMHUKA U KUHETHKH, PACTBOPHI JIEKTPOJUTOB U HEINEKTPOIUTOB, JKECT-
KOCTh BOJIbl, BOJOPOJHBIN MOKAa3aTelb, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOIIEC-
Chl, JIEKTPOXUMHUUECKHUE MPOLECCHI.

OO0masi Tpy10eMKOCTh TUCHUILIMHBI: 2 3a4. e11. (/2 Jaca).

IIpoMeKyTOYHBII KOHTPOJIb: 3a4ET.

1. Heab ocBOeHUSI AUCHUNIMHBI

[{enpr0 OCBOEHUS NUCUUILIMHBI B COOTBETCTBUU C KOMIIETEHLMSIMU MO JAUCLUILIAHE
ABIIgEeTCSl (pOpMUpOBaHUE 0A30BBIX 3HAHMK O (PyHAAMEHTAIbHBIX 3aKOHAX, 3aKOHO-
MEPHOCTSIX U OCHOBHBIX METOAAX (PU3UKO-XMMHUYECKON HayKH, YTO TMO3BOJIUT CTY-
JICHTaM CHUCTEMaTH3UPOBATh 3HAHUS BAXHEMIIUX TEOPETUUYECKHX OOOOLIECHHH XU-
MUU; TJIyOXXKe TMOHATH SIBJCHHUS TPUPOJIbI, MEXAaHU3Mbl XMMHYECKUX U (PU3HKO-
XUMHUYECKUX MPOLECCOB, NPOTEKAIINX B MPUPOJE U KMBBIX OpraHU3Max, NPHHIIM-
bl XUMUYECKONW TE€XHOJIOTMH U MyTH MOAU(PHUKALUU CYIIECTBYIOIIUX TEXHOJIOTUN C
y4eTOM TPeOOBaHMI OXPaHbI OKPYKAIOIIEH CPEIbI.

2. MecTo TMCUMILUIMHBI B Y4eOHOM Tpoiiecce
JucuummHa «XuMus» BKIOUeHa B oOsi3arenbHblil nepeuenr ®I'OC BO, B
UK JUCHUIUIAH o0si3aTeNbHON YacTH. Peanu3anus B AUCIUIIINHE « XUMUSD» TpeOo-
Banuit ®I'OC BO, OIIOIT BO ocymiecTBiasieTcss B COOTBETCTBUU ¢ YUEOHBIM IIAHOM
no HarnpasiieHuto 20.03.02 [1pupon0o0ycTpoiCTBO U BOJIOIOIB30BAHUE.
Kypce «Xumus» sBJISIETCS OCHOBOIOJIAraloOUM JIJIi M3YYEHUS CIETYIOITUX
TUCIUIUIMH: «be3omnacHOCTh KU3HEACATEIbHOCTH», «CTpOUTENbHBIE MaTepHuasbDy,



«XHUMHUYECKAsA METUOPALUSY, «YIyUdllIEeHUE KadyeCTBAa MPUPOAHBIX BOA», «KOHTPOJIb
Ka4eCTBa NPUPOAHBIX U CTOYHBIX BOIY.

K oco0eHHOCTSM M3y4YeHHS MUCHIUILIMHBI OTHOCHUTCS OCBOCHHUE CTYICHTaMHU
TEXHUKU XUMHUYECKOr0 SKCIIEPUMEHTA, MPUOOPETCHUE HABBIKOB PabOThl ¢ XUMUYE-
CKOH TIOCYI0M, TPUOOpaMU; YMEHUS TTPOBOIUTH XUMHUYECKUE PACUETHI.

PabGouas mporpaMma TUCHMIUIMHBI « XUMUSD» 111 MHBAJIKUIOB U JIUI] C OrpaHu-
YEeHHBIMH BO3MOXKHOCTSIMH 370POBbsI pa3padaThIBAIOTCS WHIWBUIYAIbHO C YYETOM
0COOEHHOCTEW TCUXO(DU3NYECKOTO Pa3BUTHS, WHIUBUIYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHUS 37I0POBBSI TAKUX 00yYarOUIUXCs.

3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHMs MO TMCHHUILINHE,
COOTHECEHHBIX € INIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeIbHOM
MPOrpamMMbl

N3yuyenue naHHOW yuyeOHOM AMCIMIUIMHBI HAIlpaBiIeHO Ha (HOPMHUPOBAHUE Y
oOyyYaroImmxcsi KOMIIETCHIIUH, TPeACTaBIECHHbBIX B Ta0uIe 1.



TPCGOBaHHH K pe3yJbTaTaM 0CBOCHHUSA yqeﬁﬂoﬁ ANCIHUIIJINHBI

Tabmuna 1

IIIECTBJIATH MOKCK,
KPUTUYECKU aHa-
JIN3 ¥ CUHTE3 UH-
dopmanuu, npu-
MECHSTh CHCTEM-
HBIN MOAXOM IS
pelIeHus MmocTaB-
JICHHBIX 3a]a4

JIEHUE METOJlaMH CH-
CTEMHOTO  aHAJIM3a,
MH(})OPMAITMOHHBIX
TE€XHOJIOTHH.

UAJIU3UPOBaHHBIE ITOUC-
KOBBIE CUCTEMBI 110 pas-
JUYHBIM pa3jenam Xu-
MUH, HAYYHbIE U HAYYHO-
MONYJIAPHBIE U3AaHMUS,
KOMITbIOTEPHBIE 0a3bl
JTAHHBIX, PECYPCHI UHTEP-
HeTa

STEJIPHBIA MIOUCK XH-
MHUYECKO# nHpOopMa-
05071

-KpUTHYECKH OIICHU-
BaTh JJOCTOBEPHOCTH
XUMHYECKON HHDOP-

MalldM, TOCTyNarIen

U3 pa3HbIX UCTOYHHU-
KOB;

Ne | Kon Copnepxxanue B pesynbpraTe nzydenus yaeOHOM TUCITUTIIMHBI 00YYaIONTUECs JOJKHBI:
P Nuaukatopsl KoMIie- pesy ya yi Y |
1/ | KOMIIe- | KOMIETEHIIUU .
. TEHITUN 3HATh YMETh BIIA/ICTh
I | TeHIuH | (uau e€ 4acTH)
1. | YK-1 |CnocobGeH ocy- VYK-1.1 3nanue u Bna-|-HauboJiee BaKHBIE Clie-  |-IIPOBOJUTH CAMOCTO- |-TIOJIb30BaHUEM Ta0-

JMLAMU U CIIPABOY-
HUKAMU;

-[IOUCKOM XHUMHUYe-
CKO uH(pOpMaIUU ¢
HCIIOJIb30BaHUEM
pPa3IMYHBIX UCTOY-
HUKOB, B TOM YHCJIE
CaliTaMl UHTEPHETA
110 COBPEMEHHBIM
BHJIaM Pa3JIUIHBIX
METaJUIOB U CIUIaBOB,
KOMITO3HIIMOHHBIX U
MIOJINMEPHBIX MaTe-
pHaJIoB

YK-1.2 Ymenne npu- |3HaTh OCHOBHOW KpPYT [InanupoBars, opra-| HaBeikamum camoop-
MEHSATH B MpakTUue- |MpoOjeM (3a7a4), BCTpe- |HU30BbIBaTh W KOH-|TaHU3ALMH M CaMo-
CKOM JESATENbHOCTH  |YalOUIUXCS B TEXHUYE- TPOJMPOBaTh  CBOIO |0Opa30BaHMS, HABBI-
JUTSL pELICHUS TTOCTaB- |CKUX U €CTECTBEHHBIX NpOPECCUOHATIBHYIO |KaMU CaMOCTOSTENb-
JICHHBIX 33]1a4 METO/Ibl | HAyKaX U OCHOBHbIE HO-  |AesiTenbHOCTh.  (Cra-|HoW Hay4HO-
CHUCTEMHOT0 aHajiu3a, |Bble CIIOCOOBI (METOJBI)  |BUTH MEpea COOOH Iie- | MCCle0BaTebCKOM
UH(OPMAITMOHHBIX UX PEILICHUS mu, (popMynupoBaTh|padOTHI.
TEXHOJIOTHH. 3a/layd M peniaTh MX.




CamocTosiTeNnbHO — pa-
00TaTh C HAy4YHOU M
IIPAKTUYECKOM  JIUTE-
patypol MO pa3HbIM
pazzenam XUMUH.
[Iybnuuno mpencra-
BUTh PE3YJIbTATHI CBO-
el paboThI: Hcceno-
BaTENbCKOW U MPaKTU-
YEeCKOM B YCTHOM H
MUCBMEHHOM (hopme.

OIIK-1

Cnoco0eH y4vacT-
BOBAaTh B OCY-
IIICCTBJICHUU TEX-
HOJIOTMYECKHUX
MPOIIECCOB IO MH-
KEHEPHBIM U3bIC-
KaHUSIM, TIPOEKTHU-
POBAHUIO, CTPOU-
TEIBCTBY, IKCILIY-
aTaluu 1 PeKOH-
CTPYKIIUHA O0BEK-
TOB NMPUPOA000Y-
CTpPOMCTBA U BO-
JIOTI0JIb30BaHHS,

OIIK-1.1 3nanue u
BJIQJICHUE METOJIaMU
yIpaBJieHuUs MpoIec-
caMu B 00JIaCTU UH-
YKEHEPHBIX U3bICKA-
HUM, IPOEKTUPOBA-
HUS, CTPOUTEILCTBA,
AKCIUTyaTalu 1 pe-
KOHCTPYKITUH 00BEK-
TOB

-TEOPETUUECKUE OCHOBBI
oO1ei, (u3HYECKO,
KOJIJIOUTHOM XHUMUU;
-3aKOHOMEPHOCTH TMPOTE-
KaHUs XUMUYECKUX peak-
U TPU  DKCIUTyaTaluu
TPAHCIIOPTHBIX CUCTEM,;

-OCHOBHBIE KJIAaCChl Be-
HECTB U MaTepuallos,
IIPUMEHSEMBIE TPU DKC-
IUIyaTallud  TPaHCIOPT-

HBIX CUCTEM

-0OBICHITH XUMHYEC-
CKHE SIBJICHUSI, TIPOHC-
XOJAIIME B IPUPOJIE,
OBITY Y Ha POU3BO/I-
CTBE;

-OIPEICNIATh BO3MOK-
HOCTh IPOTEKAHUS
XUMHYECKUX MPEBpa-
LICHUH B Pa3IMYHBIX
YCIIOBUSIX U OIIEHKH
UX IIOCJIEACTBUM;

-METOJaMH MOCTPOe-
HUSI MaTeMaTuye-
CKHX, (pU3NUECKUX U
XUMUYECKUX MOJIe-
JIeW TIPU PELIEHUN
MIPOU3BOJICTBEHHBIX
3a/1a4; MIAHUPOBa-
HHEM, IOCTAaHOBKOU
1 00pabOTKOM J1aH-
HBIX XUMHYECKOTO
AKCIIEPUMEHTA;

OIIK-1.2 Ymenue
peuiaTth 3a1a4u, CBsI-
3aHHBIE C YIIPABJICHU-
€M IpoIeccaMu B 00-
JACTH MHKEHEPHBIX
V3BICKAHUU, IPOEKTHU-

- XUMHYECKHE OCHOBBI
PaIrMoOHAIBHOTO UCIIOh-
30BaHMS TIPUPOTHBIX pe-
CYpCOB U 3aIlIUTHI OKPY-
JKAIOIIEH CPEJIbI.

-HanOoJjiee Ba)KHLIE CIIe-

-OlICHUBATh BIIUSHUE
XUMHYECKUX (haKkTo-
POB Ha OPTaHU3M Ye-
JIOBEKA U APyTHUe CH-
CTEMBI

-KpUTHUYECKH OLICHU-

-HaBBIKAMH XHUMUYE-
CKOTO aHajiu3a U Ha
OCHOBE €ro MpHHHU-
MaTh pELIEHUsl 10
palMOHAIIBHOMY HC-
MOJIb30BAHUS  TIpH-




pOBaHUs, CTPOUTEITh-
CTBAa, IKCITyaTaliy |
PEKOHCTPYKIIUU 00b-
€KTOB MPUPOI000Y-
CTPOMCTBA U BOJIO-
MOJIb30BaHMS HA OC-
HOBE HCIIOJIb30BaHUS
€CTECTBEHHOHAYYHBIX
U TEXHUYECKUX HAYK
pU COOJIIOACHUHT
AKOJIOTMYECKOM 0e3-
OTIACHOCTH W KauecTBa
paboT.

MUAJIM3UPOBAHHBIC ITOUC-
KOBBIC CUCTCMBEI 110 pas3-
JIMYHBIM pa3ciiaM XUMHUHN

BaTh JOCTOBEPHOCTh
XUMHUYECKOH HHPOP-
MAaI1H, MOCTYAOLIECH
U3 Pa3HBIX HCTOYHU-
KOB

POJIHBIX PECYPCOB U
3aIIUATBl  OKPYXaro-
LIEN CpEeBI




4. CTpyKTYypa " coepkaHue TUCUUILTHHBI
4.1 PacnpenesieHHe TPYAOEMKOCTH JHCHMIUIMHBI 1O BHAAM padoT 1o
cemecTpam
Oo6mast Tpy70€MKOCTh AUCITUIUTMHBI COCTaBIsieT 2 3a4.e/l. (72 Jaca), uX pacmpeserne-
HUE TI0 BUIaM padoT B 2 ceMecTpe MPeCTaBICHO B TabIuIe 2.

Tabnuma 2
PacnipenesieHue TPyA0EMKOCTH TUCHUILIMHBI 110 BHAAM pPadoT M0 ceMecTpam
TpynoémkocTb
Bua yueOHoii padoThl B T-4. o cemect
yac. pam
No2
OO0mas Tpy10éMKOCTh TUCHUIUIMHEI 10 y4eOHOMY 72 79
IIaHY
1. KontakTHas padora: 32,25 32,25
AyauTopHasi padora 32,25 32,25
8 MoM uuce:
nexyuu (J1) 16 16
snabopamopusle pabomuwi (J/IP) 16 16
KOHmaxkmuas paboma na npomesicymournom koumpo- | 0,25 0,25
ne (KPA)
2. CamocrosiTesbHas padora (CPC) 39,75 39,75
camocmosmenvHoe uzyyeHue pazoenos, CAmMonoo2o-
mogKa (npopabomxa u nO8MopeHuUe 1eKYUOHHO20 21 21
mMamepuana u Mamepuana y4eOHuKo8 u y4ueonvix no-
coOull, N0020MOoBKA K 1a60pamopHbiM U m.o.)
Pacuemno-epaguuecxas paboma 9,75 9,75
Ilooecomoska k 3auemy (KOHMPOJib) 9 9
Bu1 npoMeKyTOYHOr0 KOHTPOJIS: 3auer
4.2 Conep:kaHue TUCHUNINHBI
Tabnuna 3

TemaTnyeckuii NVIaH y4eOHOM IMCIUTIIMHBI

HaumeHoBaHue pa3ie/ioB u Beero AynurtopHas pabora | BueaynutopHa
TeM IMCUUILIMH JI JIP | IIKP | s pa6ora CP

Paznen 1.«OcHOBHEBIC
TIOHATHS Y 3aKOHBI XUMUH,
XHMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEUIECTBY

Paznen 2. «Ctpoenue atoMa u
MoutekyJ1. [lepuoanyeckuii 7 2 2 3
3akoH JI.M.MenneneeBay»

Pa3xen 3. «OcHOBEI

XUMUYECKOHN 7 2 2 3
TEPMOIMHAMMKI)
Pasnen 4. « Xumnueckas 7 2 2 3




HaumeHoBaHue pa3ie/ioB U Beero AyautopHasi pabora | BHeayauTopHa
TeM IMCUUILINH JI JIP | IIKP | s pabora CP

KHHCTHUKA U PABHOBCCHUC B
T'OMOI'CHHBLIX U I'CTCPOI'CHHBIX
CHUCTCMaAx»

Paznen 5.«Jlucniepcubie
CUCTEMBI. PacTBOPBI

Pa3nen 6.«BoaHbie pacTBOPHI
AJIEKTPOJIUTOBY

Paznen 7. «OkuciuTensHO-
BOCCTAHOBUTEJILHBIE U
IEKTPOXUMUICCKIE
ITPOIIECCHI»

11 4 4 3

KOHmMAaKkmHa: pa60ma HA

NPOMENCYMOYHOM KOHMPOIE 0,25 0,25
(KPA)

Pacuemno-epaguuecxas pa-

boma 9,75 9,75

lloocomoeka k 3auemy (KOH- 9 9
mpoJib)

Bcero 3a 2 cemecTp 72 16 16 | 0,25 39,75

HToro mo g1ucuuIInHe 12 16 16 0,25 39,75

Pa3znes 1. «OcHOBHBbIE IOHATHS M 3aKOHbI XUMUH, XUMHYECKHE CBOICTBA
HEOPraHUuYeCKHUX BelleCTB)
[Ipenmer xumuu. OCHOBHBIE MOHATUSI XUMUU. ATOMHO-MOJIEKYJIsipHOE yueHue. Oc-
HOBHBIE CTEXMOMETpPUYECKHE 3aKOHbl XuMuHU. Kiaccudukaius u cBOWCTBa Heopra-
Huuecknx coenuHeHnii: Okcuapl. Kucnorel. OcHoBanus. Coin cpenHue, KHUCIBIE,
OCHOBHBIE.

Paszpea 2. «CTpoenne aroma u MoJsiexkyJl. [lepuoanuecknii 3aKoH
A.A.MenaeseeBa»
Teopusa crpoenust aroma. CoBpeMEHHAsi MOJI€JIb COCTOSIHUSI DJIEKTPOHA B aTOME.
DOnexTpoHHBIE 000JI0YKKM aTOMOB. KBaHTOBBIe umcia. [lopsimok 3amoimHeHUs dJeK-
TpoHHBIX YpoBHEU. [Ipunumn [laymu. [Ipasuno I'yuna. IIpaBuno Kieukosckoro. Tu-
el opOuTaneit. CBoicTBa cBOOOHBIX aToMOB. [lepuoanueckuii 3axon 1. 1. Menne-
JIeeBa B CBETE€ COBPEMEHHOW TEOPUU CTPOCHUS aTOMOB. THIIBI XMMHUYECKHUX CBSI3EH.
Tun cBsA3u u cBoicTBa BemiecTB. CTpoeHHE MOJIEKYJ. MeXMOJEeKyIsIpHOe B3auMO-
JICHCTBHE.

Pa3nen 3. «OCHOBBI XUMHYECKOH TEPMOIMHAMUKU»
[lepBblii 3aK0H TepMOoAMHAMHKHU. Tepmoxumusi. 3akoH ['ecca. DuTponus. Bropoii 3a-
KOH TEpMOJAMHAMHUKH. TpeTuil 3aKOH TepMOAMHAMUKU. HampaBieHHOCTh Xumuye-
CKUX peakiui. Jueprust ' m66ca. Pacuer TepmoinHaMUUECKUX XapaKTEPUCTHK.
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Pasznen 4. «XuMnuyeckass KHHeTHKA U PaBHOBeCcHe B TOMOI€HHBIX U rere-
POreHHBIX CHCTEMAX»

CkopocTh peakuuii. 3aKOH AEHUCTBUS Macc. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEM-
nepatypsl (npasuwio Baut-I'odda, ypaBaenue Appenuyca). Karanuzaropsl. LlenHbie
peakuu. Xumudeckoe paBHosecue. [Ipunnun Jle [larense.

Pasnean 5. «/IlucnepcHbie cucrembl. PacTBopbi»

JlucriepcHble CUCTEMBI, X KJIacCU(UKALKA 110 CTENEHU AUCIIEPCHOCTU U arpe-
raTHOMY COCTOsIHMIO. CBOMCTBA KOJUIOMIHBIX pacTBOPOB. OOIIME MOHATHS O pacTBO-
pax. CriocoObl BBIpaKEHUSI KOJMYECTBEHHOIO COCTaBa pacTBOpoB. KosmurarupHble
CBOIcTBa pa3zdaBieHHbIX pacTBOpoB. OcMmoc. 3akoH Bant-I'odda. 3axonsr Payns.

Pasjen 6. «BogHble pacTBOPBI 3JIEKTPOJIUTOBY
Teopus anekTpoauTHIeCKO aucconuanui. CTeneHp IMCCOUMAalny, CUIbHBIE U Clla-
Oble aekTponuThl. Bogopoausiii mokazatens. Meroasl onpenenenus pH pactBopos.
['upponus conen.

Paznen 7. «OKHCIAUTEIbHO-BOCCTAHOBHUTEIbHbIE M JIJEKTPOXHUMUYECKHE
npoueccbn
Teopusi OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuii. MeTonpl COCTaBICHUS ypaB-
Hennii OBP. Biusaue cpensl Ha xapakrep peakuuu. Hanpasnenue nporexkanns OBP.
OJIC mporeccoB. DNEKTPOAHBIA MOTEHIMAN. ['aTlbBaHUYECKUE SJIEMEHTBI. JJIEKTPO-
3. Koppo3sust metaioB. 3amuTa OT KOPPO3HH.

4.3 Jlekuuu/nadbopaTtopHbie padoThI
Tabmuma 4
Conep:xkanue JeKIHi/12a00paTOPHBIX pad0T M KOHTPOJIbHbIE MEPONIPUATHS

Dopmupy Bun
Ne Ne 1 HazBaHue JeKIMii/ CMPIC koHTposL | Koa-
Ne pa3zpena KOMIIETEH HOT'0 BO
n/m JIa00paTOPHBIX padoT
110701 Meponpusi | 4YacoB
THS
1. Pa3znen 1. «OcHOBHEBIE IOHATHSA U 3aKOHBI 4
XHMUM, XHMHYECKHe CBOiCTBA Heopra-
HUYECKHUX BElEeCTBY
Tema 1. Jlexmmsa Ne 1 VK-1.1; 2
(OcuoBHBIE (OcHOBHBIE TOHSTHS U 3a- VK-1.2;
MMOHATHUS U KOHBI XHIMHH) OIIK-1.1;
3aKOHBI XU- OIIK-1.2
MHH)
Tema 2 (Xu- | JJabopatopnas padota Ne 1 | VK-1.1; poBepKa 2
MHYECKHUE (Ompenenenue MOJIIPHOH YK-1.2; oT4eTa
CBOWCTBA HE- | MacChl SKBHBAJICHTA.) OIIK-1.1;
opraHuye- OIIK-1.2
CKHX Be-
IICCTB)
2. Pa3znen 2. «CTpoenne aToMa U MOJIEKYJI. 4
Ilepuoanuecknii 3akon /I.M. Menaeee-
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Dopmupy Bun
Ne Ne u Ha3BaHUe JIeKI Ui/ CMBIE konTposk | Koa-
Ne paznena KOMIIeTeH HOT0 BO
n/n JIa00paTOPHBIX padoT
1107071 Meponpusi | YacoB
THS
Ba»
Tema 1. Jlexmmsa Ne2 VK-1.1; 2
(CtpocHue (ITepuonnueckuii 3aKOH YK-1.2;
aToMa u MO- J.N.MenneneeBa u ctpoe- OIIK-1.1;
nexyin. [lepu- | Hue aTroma) OIIK-1.22
OJIMYECKUN JlaboparopHnas padota Ne 2 | VK-1.1; | KOHTpOJB- 2
3akoH JI.H. (ITepuonnueckuii 3aKOH VK-1.2: | uble 3a7a-
MenneneeBa) | JI.W.Menneneesa u crpoe- | OINK-1.1; | Hus
HHE aTOMa) OIIK-1.2
3. Paznen 3. «OcHOBBI XUMHM4YECKOI TEPMO- 4
JTUHAMHKID)
Tema 1. Jlexmmsa Ne3 VK-1.1; 2
(OcHoBbl xu- | (OcHOBBI XUMHUecKoi Tep- | YK-1.2;
MHUYECKOUN MOJIUHAMUKH) OIIK-1.1;
TE€pMOJINHA- OIlK-1.2
MUKH) Jlabopatopuas padora Ne 3 | VK-1.1; | mpoepka 2
(Onpenenenue TEIIOTHI VK-1.2; oT4eTa
(PHTaNBIIUN) HEUTpaATU3a- OIIK-1.1;
1[1N) OIIK-1.2
4, Pa3pen 4. «XXuMuuecKkasi KHHETHKA U 4
paBHOBecHE B TOMOT€HHBIX U I'eTeporeH-
HBIX CHCTEMAX)
Tema 1. Jlexknmsa Ned VK-1.1; 2
(Xumuueckas | (Xumudeckas KHHETHKA U YK-1.2;
KUHETUKA U paBHOBecue B romoreHHeix | OIIK-1.1;
paBHOBECHE B | M TeTeporeHHbIX cuctemax) | OITK-1.2
roMoreHelx | Jlaboparopnas padora Ne 4 | VK-1.1; IpOBEpKA 2
u rerepored- | (KnHeTHKa XMMHUECKHUX VK-1.2; OTYETa,
HBIX CUCTE- MIPOLIECCOB. XUMUYECKOE OIIK-1.1; | KOHTpOJIb-
Max) paBHOBecue. Katanms) OIIK-1.2 | HbIC 3ana-
HUS
d. Paznen 5. «/lucnepcubie cucrembl. Pac- 4
TBOPbI»
Tema 1. Jlexmmsa Ne5 VK-1.1; 2
(ducniepcubie | ([ucrnepcHbIC CUCTEMBI. YK-1.2;
CUCTEMBI. PactBopsl. O011HE CBO- OIIK-1.1;
PacTBopbI) CTBa paCTBOPOB) OIlK-1.2
JlaGoparopnas pa6ora Ne 5 | VK-1.1; poBepKa 2
(ITpuroToBieHue pacTBo- YK-1.2; oTyeTa
poB 3amanHoi koHueHTpa- | OIIK-1.1;
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Dopmupy Bun
Ne Ne u Ha3BaHUe JIeKI Ui/ CMBIE konTposk | Koa-
Ne pazgena KOMIIeTeH HOT0 BO
n/n JIa00paTOPHBIX padoT
101011 Meponpusi | YacoB
THS
11K OIIK-1.2
6. Pa3znen 6. «BogHble pacTBOPHI 2JIEKTPO- 4
JIUTOB»
Tema 1. Jlexmus Ne6 VK-1.1; 2
(Bomnsbie pac- | (BomHble pacTBOPHI 3J1CK- YK-1.2;
TBOPBI JIEK- | TPOJIUTOB) OIIK-1.1;
TPOJIUTOB) OIlK-1.2
JlabopaTtopHas padora Ne 6 | VYK-1.1; pOBEpKa 2
(Tumpomus coneit. Onpene- | YK-1.2; OTyYera,
nenue pH paznmuunbix pac- | OIIK-1.1; | koHTpOIB-
TBOPOB) OIIK-1.2 | wubIe 3a7a-
HUS
1. Paznen 7. «OkucauTebHO- 10
BOCCTAHOBHUTEJIbHbIE M 3JIEKTPOXHMUYe-
CKHe MPOIecChD
Tema 1. Jlexmus Ne7 VK-1.1; 2
(OcHOBBI (OCHOBBI JICKTPOXHMHH) YK-1.2;
AIEKTPOXHU- OIIK-1.1;
MUH) OIIK-1.2
JlabopaTtopHas padora Ne 7 | VK-1.1; poBEpKa 2
(OxucnurenpHO- VK-1.2; oT4eTa
BoccTaHOBHUTEIbHBIC peak- | OIK-1.1;
18070%9) OIIK-1.2
Tema 2. Jlexnus Ne8 VK-1.1; 2
(Koppo3us (Koppo3sust MeTasiion) YK-1.2;
METaJUIOB) OIIK-1.1;
OIIK-1.2
JlabopatopHas padora Ne 8§ | VK-1.1; poBEpKa 2
(Koppo3wust MeTaioB) YK-1.2; OTYeTa,
OIIK-1.1; | KOHTpOB-
OIIK-1.2 HEBIE 3aj1a-
HUS
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Tabmuma 5

HepequL BOIIPOCOB AJIA CAMOCTOATECIBbHOI0 U3YYCHUA TUCHUIIJIHHBI

Ne Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB ISl
Ne pa3znesia u TeMbl

n/n CaAMOCTOSITEJILHOTO H3YYCHHS
Pa3zgen 1

1. |Tema 1. OcHoBHbIE | 3aKOH IMOCTOSTHCTBA COCTAaBa. 3aKOH COXPAHEHHUS Mac-
HOHATHS W 3aKOHBI | Chl. ATOMHO-MOJIeKyssipHOe yueHue (VK-1.1; YK-1.2;
XUMHAH OIIK-1.1; OIIK-1.2)
Tema 2. Xumuueckue | Conu cpenHue, KHUCIbIX, OCHOBHbIC, ABOIHBIE. Kom-
CBOWCTBa HeopraHu- | IiekcHsle coenumuenus (YK-1.1; YK-1.2; OIIK-1.1;
YEeCKHUX BEIIECTB OIIK-1.2)
Pasznea 2

2. |Tema 1. Crpoenue | [lepuoanueckuii 3axon. MonHas cBsi3b. MeTanmude-
aToMa ¥ MOJIEKYJ. | CKasi CBsi3b. [ WOpuau3aivsi aTOMHBIX OpOUTAICH.
[Tepuonuueckuii  3a- | MexxMonekysipHoe B3auMmozeicteue. Kpucramimue-
ko JI.M. Mennenee- | ckue pemetku. (YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)
Ba
Paznen 3

3. | Tema 1. OcHoBbl xu- | @a3oBbie paBHOBecHs. J(marpamMma COCTOSTHUSI BO/IBI.
mudeckoir tepmonu- | (YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)
HaMHUKH
Pasznea 4

4., | Tema 1. Xumuueckas | [lenubie peakiuuu. @oToXUMHUYECKUE PEAKITUN
kuHeTrka U paBHoBe- | (YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)
CU€ B T'OMOT€HHBIX U
reTepOreHHbIX cu-
cTeMax
Pazgen S

5. |Tema 1. HQucnepcusie | Knaccudukanuus IUCIEPCHBIX CHUCTEM, MPOMBIIIIECH-
cucteMbl. PacTBOpBl | HbIE CITOCOOBI YJIaBIIMBAHUS TbLUICH, ABIMOB, TYMAaHOB.

(YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)

Pa3znen 6

6 Tema 1. Mertonsl onpenenenus pH, npousBeneHne pacTBOpH-
BoaHbie  pacTBOPHI | MOCTH, KHCJIOTHO-OCHOBHbIe uHankatopel (YK-1.1;
DJICKTPOJIUTOB YK-1.2; OIIK-1.1; OIIK-1.2)
Pazpnen 7

8 Tema 1. OcHOBEBI CnnaBbl: TUMBI, CBOMCTBA, MpuMeHeHUE. ['anbpBaHnue-
AJIEKTPOXUMUHU CKHE DJIEMEHTBhI. AKKYMYJSATOpHI. 3aliura OT KOppo-
Tema 2. Koppo3zus 3uM. [IpumeHenue aneKkTposnsa
METaJIJIOB (YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
Tabnuma 6
IlpuMeHeHNe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT Uil

e HauMeHOBaHMe HCII0/Ib3yeMbIX AKTHB-
11/-11 Tema u ¢popma 3ansaTHSA HbIX 1 HHTePAKTHBHBIX 06[:330B21T6JIL-
HBIX TEXHOJIOTHH

1. [Tpurotornenue pactBopoB | JIP | TexHOMOTHS KOHTEKCTHOT'O O0yUECHUS
3aIaHHOM KOHLIEHTPALUH

2 Kuneruka xumudeckux npo- | JIP | TexHonorus npoOiaeMHOro oOydeHus
1eccoB. XMMUYECKOE PABHO-
BECHE.

6. Texkynuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUYHAS aTTeCTAIUA 110
HTOraM OCBOEHHUS TMCHUILIMHbI
6.1. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIN HUHbIEe MATEPUAJIbI, HEOOX0AUMbIE
JJI51 OLleHKH 3HAHMI, YMEHM M HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH
KoHnTpoJibHbIE 3a1aHUA:

Pa3znen 1 u 2«OCHOBHBbIE€ MOHATHS U 3aKOHbI XMMHMH, XMMHYECKHE CBOIi-
CTBa HeOPraHuveckKux BelecTB» M «CTpoenue aroma u mMoJjekyJa. Ilepuoauye-
ckui 3axkoH /.. MenaeneeBa»

Bapuanr 6unera 1.
1) Beibepute kucmotasie okcuanl. O0ocHyTe cBOil oTBeT. SEO,, CuO, N0, ZnO,
V205, CSzO.
2) C kakumu u3 nepeunciennsix Bemects H,0, HCI, Ca0, NaOH, H,S04,S03;, KOH,
CO,, Na;O oyaer pearupoBatk Ca(OH), ? Hanuimure ypaBHEHUS BCEX HUAYIIUX Pe-
aKIMi ¥ HA30BUTE MOJIyYEHHBIE COCAMHEHUS.
3) JlonmummTe peaknuu MOHHOTO OOMEHa B MOJICKYJISIPHOM M MOHHOM Bujie. Harm-
IIIUTE COKPAIEHHBIC HOHHBIC YPAaBHCHHUSI.

1) Ba(NOs3), + NaOH = 2) Ba(NO3), + Na,SO,4 =

3) Ba(NO3), + CaCl, = 4) Ba(NO3), + NasPO, =
4) Ilpu B3aumoneicTBUU 22 T MeTalla C KUCJIOTOM BbLAEIWIoCch 8.4 1 Bogopoaa
(1.y.). PaccuuraiiTe 35KBHUBaJICHT METAJLJIA.
5) Hanuimre 37eKTPOHHYIO U 3JICKTPOHHO-TpaduuecKyro GopMyIly aTomMa KajblHs B
B0O30YXJIEHHOM cocTostHiH. KakoBa BaJleHTHOCTh aTOMa B 3TOM COCTOSIHUU?
6) Onpenenure THI XUMUYECKOH CBs3H B coeaunenusx: HBr, Cul, KBr

7) Pacrnionioskute 3JeMEHTBI B MOPSIKE YBEIMUYCHHUS MX aTOMHBIX paanycoB: Al, Ga,
S,0

Pazgea S u 6. «/Iucnepcunie cucrembl. PactBopbi» n «BoaHbIe pacTBOPBI JJIeK-

TPOJIUTOB)

Bapuanr Ouseral.

1) Ompenenuts pH 0,2 mons/n pactBopa NaOH.

2) Hamumwrte ypaBHEHHE THUAPOJM3a B MOHHOM M MOJIEKYJIIPHOM BHJIE alerara
KaJIbLIUS.

3) Cmemansr 150 M 0,5 momw/n pactBopa KOH u 0,4 1 0,1 moms/n pactBopa KOH.
OnpenenuTs MOJISIPHYIO KOHLIEHTPALMIO ITOJYYEHHOTO pacTBOpa.
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4) Tlpu kakoi TeMrieparype 3amep3aeT aHTU(PH3, MMOTyUYESHHBIH CMEIICHUEM JTHU-
nenrmukons CoHy(OH), (p=1,116 r/cm®) 1 Bobl B pPaBHBIX 00beMax?

5) o xakoro o0béma Hajo pazbaButh 300 mu 20%-Horo pactBopa (p=1,152 /M),
9T00BI OTYyunTh 4%-Hb1i1 pacTBop (p=1,029 r/mm)?

Pasznen 7.«OKHCIMTEIBbHO-BOCCTAHOBUTENbHBIE U JJIEKTPOXUMHYECKHUE Mpolec-
CbD)
Bapuanr Ouseral.
buner Nel.
1) Onpenenute CTeNeHU OKUCICHUS 3JIEMEHTOB B yacTuliax. Hanummre snekTpoHHO-
noHHoe ypaBHeHue. Kakoit aTo npouecc? Onpenenante, OKUCIUTEIEM UIH BOCCTAHO-
BUTEJIEM SIBIISIETCS] UICXOJIHASI YACTHUIIA!
HNO,— NO
CrO,s— CrOy
2) PaccraBbre KO3(PUIMEHTH B YPaBHEHUHM PEAKIIUM METOJIOM AJIEKTPOHHOI'O WJIU
3JIEKTPOHHO-MOHHOTO OaniaHca. YKaXUTE OKUCIUTENb U BOCCTAHOBUTENb, MPOIECC
OKHUCJIEHHUS] U BOCCTAHOBJIEHUs. PaccunTaiiTe MOJIIpHYIO MacCy SKBUBAJIEHTa OKUCIIH-
TEJs.

K,SO;3; + KMnO,4 + H,0 = K,SO4 + MnO, +KOH
3) [onb3ysack Tabnuilel AMEKTPOAHBIX MOTCHIIMATIOB, MOAOEPUTE aHOJAHOE U KaTOJ-
HOE MOKpbITHE U1 cepeOpa. Hanuimmre kaToAHble U aHOAHBIE MPOLIECCHl KOPPO3UU B
KHUCJION cpefe.
4) HanummTe ypaBHEHHS AJICKTPOIHBIX MPOIECCOB MPH AJIEKTPOJIM3E BOIHOTO pac-
tBopa NaNO; ¢ unepTHbIM aHo0M. PaccunTaiiTe Maccy BelecTBa, BBIICTUBIIETOCS
Ha KaToJie npu cuiie Toka 8 A 3a 1 yac.

PacuerHo-rpajuueckas padora
BrinonasieTcst BO BHEAyIUTOPHOE BpeMs 110 BapHaHTaM.

1) Paccuwmraiite 00BEM ra3za, KOTOPBIN 0Opasyercs npu pactBopeHuu 30 r kapOoHa-
Ta KaJIbIIUS B H30BITKE pacTBOPa COJISTHON KHUCIIOTHI.

2) Ha cropanue macchl 12,4 T HEM3BECTHOTO JJIEMEHTa OBUT M3pPacXOJI0OBaH 00beM
6,72 n xucnopona. PaccuurtaiiTe SKBHUBAJEHT 3JIEMEHTA U OINPEACIUTE, KaKOU
AJIEMEHT OBLT B3ST B JJAHHOUW pEaKIIHH.

3) Hazosure BemecTBa, kinace coeaunennii - HCI; H,SiO3. Vkaxurte TrIbl Xumude-
CKHUX CBSI3€H MEXIy aTOMaMH B JaHHBIX COeIMHCHHMSIX. Omnpenenure CTENeHb
OKHUCJICHHS DJIEMEHTOB M COCTaBbTE€ CTPYKTYypHBIE (DOPMYJIBI TaHHBIX BEIIECTB,
YKaKUTE HAIIPaBJICHUE MOJISPU3ALIUN CBSI3EH B ITUX COCIUHEHUSX.

4) B ooweme Boabl V(H20) pactBopuian maccy BemiectBa m. [IJI0THOCTh mosydeH-
HOTO pacTBOpa p. a) HAWIUTE MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJISIPHYIO
¥ HOPMaJIbHYIO KOHIIEHTPAIIUU, TUTP TOJYy4YeHHOTO pacTBopa; 0) Kakue oObembl
MOJIyYEHHOTO PACcTBOPA W BOJBI HYXKHO B35Th, YTOOBI MPUTOTOBUTH 00beM V1 (B
MJI) pacTBOpa JAHHOIO BemlecTBa ¢ KoHueHTpamuein Cmi? B) Kakoii 00bem pac-
TBOpa BellecTBa X C KoHIeHTpauue CH HeoOXoAuM JJIsi HeMTpaau3aluu pac-
TBOpA MOJYYEHHOTO B MyHKTE 07
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5) CocraBbTe ypaBHCHHS JUCCOIUAIIIN THAPOKCUIA HATPUS U a30TUCTOU KHUCIIOTHI.
Paccuuraiite pH BOIHBIX PacTBOPOB Ka)KJIOTO BEIIECTBA C YKAa3aHHOW KOHIICH-
tpamuei (Cm = 0,004 M).

6) Jlns maHHOM conu (XJIOpH[ IIMHKA) HAMUIIUTE YPAaBHEHUS THPOJIN3A IO TIEPBO
CTYIIEHU B MOJIEKYJIAPHOM (hopMe, TOTHOM U KpaTKON HOHHOU (hopme, OTIpeaeu-
T€ THUII TUJPOJIN3a, PACCUMTANTE KOHCTAHTY THAPOIIU3a, CTeNeHb Tuapoiu3a u pH
pacTBOpa 3TOM COJIH.

7) Hus oopatumotii peakmuu Fe,03(tB)+3CO(r)«—>2Fe(TB)+3CO,(T) paccuuTaiite
KOHCTaHTy paBHOBECHsI, €clii HadaslbHas KoHIeHTpauus CO paBHa 3 MOJIb/JI, K
MOMEHTY HaCTYIUIEHUs paBHOBecHs npopearuposano 75% CO.

8) lis maHHOM peakiuu paccuuTaiiTe u3MeHeHue SHTanNbIuu AHpgg, SHTpOIHH
ASj9s 1 sHeprun I'mb66ca AGags. PaccumraiiTe TemreparypHyr 00J1acTh camo-
MIPOU3BOJIBHOTO MPOTEKAHUS peakuuu. PaccunTalite KOHCTAHTY paBHOBECHS JaH-
HOUM peakIuu MpU CTAaHJAPTHBIX YCIOBUSIX (TaOJUIIBI CTAHAAPTHBIX TEPMOJUHA-
MUYECKUX IMOTCHIIMAJIOB MPHUBOASATCS B Pa3jIMUHBIX clipaBoyHuKax) SiOx(TB) +
2CO(r) — Si(tB) + 2CO2 (T)

9) Hamummre ypaBHEHUS 3JCKTPOIHBIX MPOIECCOB MPH JIEKTPOJIU3E BOJIHOTO pac-
TBOpa coju ¢ rpaduToBBIM aHOI0M. PaccunTaiiTe Macchl BEIIECTB, BHIICIUBIINX-
Csl Ha KaToJIe U aHOJIe TIpH JaHHOU cwmie Toka | 3a Bpems t: CuBry, | = 8A, t =2
yac; NaBr, | =5A, t =1 gac; KNOs3, | = 6A, t = 3 4aca.

10) TIlonb3ysch TaOJMUIEH CTAHAAPTHBIX SJICKTPOIHBIX MOTEHIHAJIOB, MOAOCPUTE
aHOJIHOE W KaToJIHOE MOKpbITHE 11 MeTasuia (Fe). Hanummre ypaBHeHus Koppo-
3UM METajlla, MPOTEeKalolel a) Ha Bo3Ayxe 0) BO BIAKHOM BO37yXe B) B KUCIIOU

cpeze.
IlepevyeHb BONPOCOB, BLIHOCHMBIX HA MPOMEKYTOUHYIO aTTECTAINIO (3a4eT):

1) OcHOBHBIE CTEXHMOMETPUYECKUE 3aKOHBI XMMHUHU. 3aKOH COXPAHEHUS MacChl
BEILIECTBA. 3aKOH B3aMMOCBSI3M MACChI M SHEPrun A. DWHIITEWHA. 3aKOH ABO-
raapo. MosbpHbIN 00beM rasza

2) TloHsATHE O XUMHUYECKOM SKBHBAJICHTE. 3aKOH SKBHBAJICHTOB.

3) Slnepuas monens atroma. CTpoeHHE SJCKTPOHHON 00O0JOYKH aToMa BOJIOPOJA
nmo bopy. JIBOWCTBEHHas KOPIYCKYJISIPHO-BOJHOBAsE IPUPOAA IJIEKTPOHA.
VYpasuenue Jle-bpoiins. ATomHas opOUTAIb.

4) XapaKTepHCTHKA SHEPTUH JCKTPOHA YETHIPHMS KBAHTOBBIMH YHCIAMH.

5) Hpunnun [Maymu. [paswuno I'yaaa. [pasuna Kneukosckoro. [Tpumepsr.

6) PacnpenesncHue 3J€KTPOHOB B aTOMaX IO YPOBHSIM U TOAYPOBHSM.

7) CaoticTBa CBOOOIHBIX aTOMOB.

8) KoBaneHTHas CBSI3b.

9) BomopomHasi CBSI3b M €€ 3HAUCHUE B CBOMCTBAX BOJIBI.

10) Nonnas cBg3b. MexaHn3M BO3HUKHOBEHHWS MOHHOU CBsi3u. CBOMCTBA CO-
SIMHECHMH, C HOHHOM CBSI3bIO.

11) Bopna B ipupoge u e€ cBoictBa. KecTKOCTh BOABI U COBPEMEHHBIE CIIO-
coObl OOpBOBI C HEH.

12) PactBopsl. CiocOOBI BBIpaXKEHHS COCTaBa PACTBOPOB.

13) OcMoC ¥ OCMOTHYECKOE JTaBlieHHe pacTBOpoB. 3akoH Baut-I'odda.
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14) IloHn>keHne naBiIeHMs Iapa pacTBOpUTENA Haja pacTBopoMm. [loHmxenue
TEMIEPATYpPbl 3aMep3aHUs U TMOBBIIICHUE TEMIIEPATYypbl KUMEHUsS pa3daBIieH-
HBIX PaCTBOPOB.

15) OCHOBHbBIC TIOJIOKEHHUSI TEOPUUM AIEKTPOIUTUYECKOU JUCCOIUALINH.
CunbHbIe U crabble NeKTpoauThL. [IpumMepsi.

16) [TpumeneHre 3akoHa NEHUCTBYIOIIMX MacC K pacTBOpaM CIa0bIX AJIEK-
TpoJuTOB. KOHCTaHTa 3NEKTPOIUTUYECKON JUCCOLIMAIIIH.

17) HNonnoe npoussenenue Boabl. Bogopoaneii mokasarens pH.

18) ['unponus coneit. Crynenyatsiii rufponu3. CTeneHb Tuapoiu3a u Qpak-
TOPBI, BIMSIONIUE Ha HEe.

19) OKHCIUTETbHO-BOCCTAHOBUTENbHBIE  peakiuu. CTeneHb OKUCICHUS
(mpumepsl). HarpaBieHue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB.

20) Xumunyeckoe paBHoBecue. KoHcTaHTa XMMHUYECKOTO paBHOBecus (HcC-
TUHHAS, TEPMOIUHAMHUYECKAsl, KOHIIEHTPALIMOHHAS).

21) TepMoanHaMHUYECKHE CUCTEMBI: N30JIMPOBAHHBIE, 3aKPHIThIE, OTKPHITHIC,
TOMOTEHHbIE, reTeporeHHsie. [lonstue o dasze.

22) [lepBoe Hawasio TepMoauHaMUKH. 3akoH I'ecca. Tepmoxumumyeckue
YpaBHEHUS.

23) Bropoe Hayano TepMoaMHaMUKU. DHTponus. DHeprust ['nd0oca.

24) CKOpOCTh TOMOTE€HHBIX XMMHYECKHX pPEaKlUuid. 3aKOH IEeUCTBYIOIIMX
Macc 7151 CKOpoCTH peakuu. KoHcTaHTa CKOPOCTH peaklnu.

25) 3aBUCHUMOCTBH CKOPOCTH PEaKIMU OT TeMIepaTypbl. TeMrepaTypHbIi Ko-
b OUITHEHT CKOPOCTH PEaKITHH.

26) JlucniepcHble CUCTEMBI M X KJIacCU(UKAITHUS.

27) CTtpoeHue MUIICIIIHL.

28) VYpaBaenue HepHcTta. D5eKTpOAHBIE TOTEHIINABI.

29) Koppo3us meTanmnos.

30) 3amuTa OT KOPPO3UH.

3axa4u K 3a4yery

1. YpaBHsiiTe NpuBeEHHBIC HUKE YPABHEHUSI METOJIOM 3JIEKTPOHHO-HOHHOTO
OaaHca, YKaXXUTe OKUCIUTENIb 1 BOCCTAHOBUTEJIb:

HNO; + H,S — NO + S + H,0O

2 VYpaBHslTE NPUBEACHHBIE HUKE YPABHEHUS METOAOM 3JIEKTPOHHO-MOHHOTO
OanaHca, yKaXUTE OKUCIUTENb U BOCCTAHOBUTEIb:

K,S0O; + KMnO4 + H,SO4 — K,SO4 + MNSO4 + H,O

3. VYpaBHsiiTe METOAOM »3JICKTPOHHO-MOHHOTO OajaHCa M YKaXKUTE, KaKue
cBoiicTBa nposiBisieT MnO; B 3TON peakMuu:

MnO, + FeSO, + H,SO, — MnSO, + F92(504)3 + H,0O

4. VpaBHSANUTE METOJOM SJEKTPOHHO-MOHHOTO OajlaHca U YKKHUTE, KaKue
cBoiicTBa NposiBisieT MnO; B 3TON peakNuu:

MnO, + KCIO; + KOH — K>,MnO,4 + KCI + H,0

5. YpaBHslTE NPUBEICHHBIE HUKE YPAaBHEHUSI METOAOM 3JIEKTPOHHO-HOHHOTO

6aHcha, YKaKHUTC OKHUCIIUTEIb U BOCCTAHOBUTCIIb!:
KMnO; + K,SO3 + H,O — MnO, + KOH + K>S0,
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6. YpaBHsiiTe NPUBEICHHBIC HIKE YPABHEHUSI METOAOM 3JIEKTPOHHO-MOHHOTO
OaaHca, YKaXUTe OKUCIHUTENIb U BOCCTAHOBUTEIIb:

SO, + NalO3z + H,O — H»S0O,4 + Nal

7. YpaBHSIUTE NPUBEICHHBIC HUKE YPAaBHEHUS] METOAOM JJIEKTPOHHO-HOHHOTO
OaslaHCca, YKaXUTE OKUCIUTENb U BOCCTAHOBUTEIb:

KMnO, + K,SO3; + KOH — Ko:MnO4 + K,SO4 + H,O

8. YpaBHsiiTe NpUBEICHHbIC HUKE YPaBHEHUS METOJOM AJIEKTPOHHO-MOHHOTO
OaslaHca, yKaXUTe OKUCIUTENb U BOCCTAHOBUTEIIb:

KNO; + K>Cr,07 + H,SO, — KNO3 + Cr2(804) + K»,SO4 + H,0O

9. VYpaBusiiTe mpUBEJACHHbBIC HUKE YPABHEHUS METOJIOM 3JIEKTPOHHO-UOHHOTO
OaslaHca, yKaXUTe OKUCIUTENb U BOCCTAHOBUTEIIb:

Cu+ HNO3(K0HH)—> CU(NO3)2 + NO, + H,0O

10. VYpaBHdiiTE NpPUBEACHHBIE HIKE YPaBHEHHS METOJOM JJIEKTPOHHO-
MOHHOTO 0anaHca, YKa)KUTE OKHCIUTEIb U BOCCTAHOBUTEIb:

K,Cr,07 + H,S + H,SO, — CI‘2(SO4)3 + S + K,SO, + H,O

11. YkaxuTe, Kakue U3 MPUBEACHHBIX HUXKE COJIed OyayT MOJABEpraThCs TUj-
pOJIN3Y, HAMUIIIUTE COOTBETCTBYIOIIME YPAaBHEHUS PEAKIUN B MOJICKYJISIPHOM U MOH-
Hol opme, ykaxkute pH cpenbr: BaCly, KNO,, Al(NO3)s.

12. Byaytr mu moasepratbest ruaponusy coiu KzPOa, CrCls, FeCO3z, KNO3?
OTtBeTr 000CHYIiTE, HATMCaB COOTBETCTBYIOIIME YPABHEHUSI B MOJIC-KYJISPHON U MOH-
HOU opMme, u ykaxute pH cpenp.

13. Kakue 13 nmepeyuciaeHHbIX HIKE COJIeH, MOABEpTasich THAPOIU3y, 00pasy-
10T ocHOBHBIE coiti: a) Cra(SO4)s3, 6) NaCOs, B) FeCls? Hanumure ypaBHeHUS TH-
poJiM3a B MOJIEKYJISIPHON U MOHHOM (popme.

14. Kakue u3 cozeit moasepratorcs ruapoiusy: KoCOs, LICI, Ni(NO3),,
NH4Cl1? CocrtaBbTe MOJIEKYJSIpHBIE W MOHHBIC YPAaBHEHMs THUAPOIN3a, Ykaxkutre pH
Cpelbl.

15. Kakue u3 couneii moaseprarotrcs ruaposmsy: LizS, BaCly, Fe(NOs),? Co-
CTaBbTE MOJICKYJISIPHBIC U HOHHBIC YPABHEHHS UX TUIPOJIN3A.

16. Hanumute MaTeMaTudeckoe BbhipaxeHue st ckopoctu peakiuu 2CO + O3
— 2CO7 u onpenenure, BO CKOJIBKO pa3 YBEIUYUTCS CKOPOCTh PEAKUUU IIPU YBEJIH-
4YeHUHU KoHIeHTparuu okcuaa yriepoaa(ll) B uetsipe pasa.

17. Kakue u3 nepeunciaeHubix coneit: K,S, NaNOs, NH4Cl — nmoaseprarorcst
ruaposn3y? Hamuimmure ypaBHEHUS THAPOJIM3a B MOJICKYJISIPHOM U MOHHOU (opme U
ykaxxute pH cpenpl.

18. HanummuTe ypaBHEHHs THAPOJIM3a B MOJICKYJISIPHONH U HOHHOM (hopme conn
SnCl,. Kak nogaBuTh ruapoin3 3Toi coau?

19. Byayr nmu moxaBeprathes ruaposnsy coiu: KoHPO4 Cr(NOs)s, KNOs.
Hamnummure ypaBHeHHS TUAPOIN3a B MOJICKYJISIPHON M HOHHOH (hopme.

20. Kakue u3 coneir moasepraiorcs ruapoinsy: NaNO,, MnCl,, KNO3? s
KOKJ0M U3 TUIPOJM3YIOIIUXCS COJIEH HAIMMIIUTE MOJIEKYJISIpHbIE U MOHHBIC ypaBHe-
HUS TUAPOJIN3A.

21. Ilpumensa npunnun Jle latense, ykaxuTe, B KAKOM HAlpaBJIEHUU MPO-
u3oier cmemenue paBHosecus B cucteme CO + H,O < CO;, + Ha, AHOX‘p_ =+ 2,85
K/ eciau: a) yBeNMUUTh KOHIIEHTPALMIO BOAOpOAa O) MOHU3UTH TEMIEPATYypPY B)
YBEJIUYUTH JIaBJICHUE.
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22. OnpenenuTe HalpaBjIE€HUE CMEIICHHUS PAaBHOBECUS B CHCTEME a) MpPH IO-
BbllIeHnU KoHIeHTpaiuu CO; 0) mpu moHWXKeHnH TeMiepatypbl. OTBET MOTUBHPYM-
T€. HzO(r) + CO(F) P Hz(r) + COz(r), AH® = — 41 K[k

23. Bo ckoibko pa3 yBenuuutcs ckopocTb peakiuu 2NO + O, — 2NOg, ecnu
JABJICHUE B CUCTEME YBEJIMYUTD BJIBOE?

24. YkaxuTe, Kakoe BEHIECTBO OyIeT HaKaruIMBaThCS MPU MOBBIIICHUH TEMIIe-
patypsl B paBHOBecHOI1 cucteme Ciy+ COyry <= 2CO(y, AH>O0.

25. OmnpeenuTe HAMpaBJICHUE CMEIICHUS PAaBHOBECHS TP YBEIMUYECHUH JIaB-
JICHUA. ZZHS(T) + 302(;) Sy ZZHO(T)"' 2802@)

26. OnpenenuTe, BO CKOJIBKO pa3 YBETUUUTCSA CKOPOCTh PEAKIMH MPHU yBEIH-
YeHUH KOHLEHTpanuu Kucaopoaa B 4 paza Cipagur) T O2 — COxyp.

27. Bo CKOJBKO pa3 BO3PACTET CKOPOCTh PEAKIMH MPHU TOBBIIIICHUHA TEMIIEpa-
TypsI ¢ 20 10 40 °C? Temneparypubiii ko3 duiment y =3.92.

28. IIpu yBenmnuennu Temneparypsl Ha 50 °C ckopocTh peakiuu Bo3pocia B 32
paza. Beruucnure remnepatrypHbiii KOAQPUITMEHT peakiuu.

29. HanuiuTe BhIpakeHHs sl KOHCTAHT paBHOBecHs peakiuu: 2SO0, + Oy <
2503. B kakoM HampaBJIEHUH MPOU30HIET CMEIICHUE PABHOBECUS MPU MOHUKECHUH
JTABJICHUS.

30. Hanummmre BeIpaxeHust i1 KOHCTAHT PAaBHOBECHS PEAKIIUU:

CHs + CO; <> 2CO + 2H,. B xakoMm HampaBJIEHUM NPOU3OUIET CMEIICHHE
PaBHOBECHS MTPU MTOHMKEHHUH TaBJICHUS.

31. Ilpu B3ammopeiicTBum 22 T MeTaJia C KUCJIOTOW BBIACTUIOCH 8.4 J1 BOJO-
pona (H.y.). PaccuuTaiiTe SKBUBaJICHT MeTasIa.

32. Cxonbko M pactBopa xyopuza kamus (o =20 %, p =1,13 r/cm®) Heobxo-
numo g npurotosienus 8 m1 0,05 m pactBopa?

33. Ha BoccTanoBienue 3,5 r okcuaa Metamia notpedoBaiock 1,96 1 Bomopo-
na (H.y.). Paccunraiilte MOJIIpHYIO Maccy 3KBUBaJIEHTa METaLIa.

34. Ckonbko mi pactsopa KCl (o = 20%, p = 1,13 r/cm®) HeoOxomumo s
npurotosyieaus 10 1 0,058  pacTtBopa?

35. PaccunraiiTe sKBUBaJIEHT HEMeTaIa, 28,5 T KoToporo obpasyior ¢ Ho 30 r
coenuHenus. HazoBuTe HeMeTa U €ro COeIMHEHNE C BOAOPOIOM.

36. Onpenenure Cy u Cy; HySO4, monydenHou npu go0aBieHuu 4 1 BOAbI K 1 11
0,2 H. H2804.

37. Ha neitrpanmuzanuto 0,943 r dbocdopHoit kuciaotsl uzpacxogosano 1,077 ¢
THAPOKCHA Kayns. PaccunTaiite MOJIIpHYIO MacCy 3KBUBaJIeHTa PocPopHOIl KHUCITO-
THI.

38. B kakoM 00BEMHOM COOTHOIIIEHUHU HYKHO cMemaTh 2 Moib/1 u 0,4 H. pac-
TBOpBI H2SO4 it momyuenust 10 1 1 monw/i pactBopa?

39. Ilpu pasnmoxxkenun 1 r okcuaa Mmetaiia obpaszoBanochk 0,926 T Mmerasia.
PaccuuraiiTe SKBUBaJIEHT METasla, HA30BUTE METAJLI.

40. Kakas Macca rusipokcujia HaTpus motpedyercs s mpurotoBiieHus 400 M
pactBopa ¢ o =10%, p =1,1 r/cmM®? Haiinure MOIAPHYIO M HOPMAJIBLHYIO KOHIIEHTpA-
LU0 MTOJIYYEHHOTO pacTBOpA.
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41. Dnextponu3s pactBopa cyiabdara meau (I11) mpoBoaunu 12 4y mpu cuiie Toka
20 A. Boixoa no Toky coctaBui 90%. Hanuiure ypaBHEHUS 3JEKTPOIHBIX MPOIIEC-
COB U 001 peaknu, BBIYUCINUTE MacCy MOTyUYeHHOU MEIH.

42. DnexkTponu3 pacTBopa cyibdara IUHKA MPOBOAMICS B AJICKTPOIHU3EPE C
HEpPacCTBOPUMBIM aHOJIOM B TeueHue 6,7 4. Beigenwiock 5,6 11 kuciopoaa, U3MepeH-
HOTO MpH H.y. BeruucnuTe cuimy Toka U Maccy BBIJICJIUBIIETOCS Ha KaToJI€ IIMHKA, €C-
JIM BBIXOJI 110 TOKY cocTtaBui 70 %.

43. Kakue peakiuu NpoTeKaloT MPHU JIEKTPOIN3€ C MHEPTHBIMH 3JIEKTPOAAMHU
BOJHOTO pacTBopa cyib(dara HaTpus? Kakas macca H,SO4 06pazyeTcst okono aHoja,
€cliv Ha aHoje Bbiaensaetcs 11,2 11 kucmopoaa, UBMEPEHHOTO TP H.y.?

44, Kakoil MeTaJul BBIJICIUIICA HA KATOJE MPH AJIEKTPOJIU3E B TEUEHHUE OJIHOTO
yaca Ipu cwie Toka 1 A, eciii B pacTBope OblIa COJIb JIBYXBaJICHTHOTO METajuia, a
Macca KaToja yBeJauuuiach Ha 2,219 r?

45. 3a 3 MuH 3ekTposin3a npu cuiie Toka 10 A Ha katone Beiaenusock 0,554 ¢
Metaia, a Ha anoze 209 mu Cly (1. y.). Kakoe coenrHeHrne Haxoauioch B pacTBOPE?

46. Cxomabko T coansl Na,CO3z Hano BBectu B 0ak ¢ 50 J1 BOJBI, YTOOBI CHU3HUTH
YKECTKOCTh BOJIbI Ha 4 MI-3KB/1?

47. Cxonpko coasl (Na;CO3) motpebyercs mist ymsiraenus 120 1 BOfbl, eciu
KECTKOCTH €€ paBHA 8 MI-3KB/1?

48. Kakoe BpeMsl JIOJDKEH MPOJIOJDKATHCS JIEKTPOJIU3 pacTBopa cylbdara HU-
keist (11) mpu cuse Toka 3 A, 9T0OBI KOJIMYECTBO BBIJICIMBIIETOCS HA KaTOAE MeTajlia
COCTaBUJIO OJIUH MOJIb €r0 SKBUBAJICHTA?

49. CKOJIbKO KYJIOHOB 3JIEKTPUYECTBA MPOIIUIO Yepe3 IEKTPOIU3EP C pacTBO-
pom AgNOs, ecti Macca aHOJa, U3TOTOBJIEHHOTO U3 cepedpa, yMEHbIIIach Ha 2,3
r?

50. 3a 10 MuH »EKTpOIM3a PaCTBOPA IIATUHOBOM COJIM TOKOM 5 A BBIJEIH-
nocsk 1,517 r mnatusel. OnpenenuTe 3JKBUBAJIEHTHYIO MAcCy IIJIaTUHBI.

51. Beruncnure oOluryto, KapOOHATHYI0 U HEKApOOHATHYIO KECTKOCTh BOJIbI,
ecim Ha TuTpoBanue 100 mut Boas! n3pacxomoBano 4,9 mi 0,0 SH. Tpuona b u 2,6 min
0,1 H. CONAIHON KUCIIOTHI.

52. JaBnenue mapa Haja pactBopoM 10,5 r HeanekTposmra B 200 T ameToHa
paBHo 21854,40 ITa. [laBienue mapa urcroro arnerona (CHj3),CO mpu 3T0# Temmepa-
Type paBHo 23939,35 Tla. Onpeaennute MOJIEKYJISIPHYIO MAacCy HEIIEKTPOIUTA.

93. Ilpu kakoi TemmepaType 3aMep3aeT BOJHBIA PACTBOP ATUIIOBOTO CHUPTA,
eci maccoBas 1ot Co;HsOH B Hem paBHa 25 %? (Ksay = 1.86)

54. Ilpu kakoii TemnepaType KUIUT BOJIHBINA PACTBOP TUIFOKO3bI, €CJIM MaccoBas
noist CgH1206 B HeM paBHa 10 %? (K = 0,52)

55. Ilpu pactBopenuu 1,6 r Heanektposmta B 250 MIT BOJIbI OBLT MOJYYEH pac-
TBOP, KOTOpBIH 3amep3aet npu temrepatype —0,2 °C. Onpenenure MOJEKYISIPHYIO
Mmaccy pactBopeHHoro BeriecTBa. (K, = 1.86).

56. PactBop 9,2 1 #ioma B 100 r Mmetano:a 3akunaeT npu 65,0 °C, a 9ucThIi Me-
TaHOJ KumuT 1ipHu 64,7 °C. M3 CKONBKUX aTOMOB COCTOUT MOJIEKYJIa HOoaa B pacTBOpE
MeTaHoJia? DOyJUITMOCKONMYecKas MOCTOsTHHAs MeTaHoa paBHa (0,84,

57. Onpenenure ocmotnueckoe nasiaeHue npu 20 °C pactBopa caxapa ¢ Mac-
coBoit nonei C12H20011 4 % u mmorHocteio 1,014 r/mit.
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58. Onpeaenute TeMIeparypy, Ipu KOTOPOil 0CMOTUYECKOE JaBJIEHUE PACTBO-
pa, conepsxkaero 45 r rmoko3sl CsH1206 B 0ogHOM JUTpe Bobl, paBHO 607950 Ila.

99. Hasnenue napa Boasl npu 80 °C paBuo 47375 Ila, a naBienue napa pac-
TBOpa HE3JIEKTPOIuTa IpHu 3Tor ke Temmeparype — 33310 Ila. Kakoe komuuectBo
BOJIbI IIPUXOUTCS HA OJIMH MOJIb PACTBOPEHHOT'O BEIIECTBA B 3TOM pacTBope?

60. PactBop, conepsxamntuii 0,81 T ceprl B 100 T 6eH3oma (30yInocKomuyIecKast
noctositHHas 2,57) kunut npu temneparype Ha 0,081 °C Bbire, ueM 4uCThIA O€H30.
N3 cKOJIbKUX aTOMOB COCTOUT MOJIEKYJIa Cephl?

6.2. Omnucanue mnoka3zarejieii W KPUTEPUEB KOHTPOJSI YCIEBaeMOCTH,
ONUCAHME IKAJ OLCHMBAHUA
Kpurepuu oneHUBaHNS KOHTPOJIbHBIX 3aIaHUU:

5 6ayIoB cTaBUTCS, €CIIU pelIeHO NpaBuiIbHO 50% KOHTPOJIBHOTO 3a/1aHus

6 6amioB cTaBUTCA, €ciau pemeHo 60 % KOHTPOJIBHOTO 33aaHus

7 GamioB cTaBUTCS, eciu pemeHo 70 % KOHTPOJIBbHOTO 3a/1aHUs

8 OaioB cTaBuTCs, eciu petieHo 80 % KOHTPOIBHOTO 3aJaHus

9 GamnoB craBuTcs, ecau pemeHo 90 % KOHTPOJIBHOTO 33JaHus

10 6amnoB craButcs, ecnu pemieHo 100 % KOHTPOIBHOTO 3aAaHUs

Ecmu pemieno menee 50% KOHTPOJIBHOTO 33JJaHUs, TO OHO HE 3aCUUTHIBACTCS U

CTYZEHT 00sI3aH €ro 3aHOBO HalKCaTh.

Kpurepuu oneHuBanusi pacueTHO-rpagpuueckoi padoThbl:

10 6amoB cTaBUTCSA, €CIIH pelieHo MpaBuibHO 50% KOHTPOJILHON pabOThI

12 6amnoB ctaBuTcs, eciu petieHo 60 % KOHTPOIBHOM padOThI

14 6annoB ctaButcs, eciu penieHo 70 % KOHTPOIBHOM paboThI

16 6amoB crtaButcs, eciu petieHo 80 % KOHTPOIBHOM padOThI

18 6amnoB cTtaButcs, ecinu peuieHo 90 % KOHTPOIBHOU padOThI

20 6annoB craButcd, eciau pemeHo 100 % KOHTpoNbHOU pabOThI

Ecnu pemmieno menee 50% paboThl, TO OHA HE 3aCYUTHIBACTCS U CTYJICHT 00s3aH
€€ 3aHOBO HAIMUCaTh.

Kpurtepuu oneHuBaHus1 J1a00PATOPHBIX padoT:

3 Gansa CTaBUTCS, €CIIA CTYJICHT BBITIOJHUI Pa00Ty B MOJTHOM 00BEME C COOIIIO-
JIeHUEeM HEeO0OXOJMMOW TOCIIeIOBATEILHOCTH TPOBEACHUS OIBITOB M W3MEPECHHM.
Hay4Ho rpaMoTHO, JIOTUYHO omucall HaOmoaeHusI U chOPMHUPOBAI BBIBOJIBI U3 OIbI-
Ta. B mpenacraBneHHOM OTYETE MPABUIIHLHO M aKKYPaTHO BBITIONHUI BCE 3aIKCH, Ta0-
JIUITBI, TPA(QUKU, BEIYUCIICHUS U CETaNl BHIBOIBI.

2 Gayna CTaBUTCS, €ClIM padoTa BBIMOJIHEHA TPABMIIHHO HE MEHEE YeM HaIlOJIOBU-
HY, HO 00b€M BBITIOJTHEHHOM YaCTH MO3BOJISIET MOJIYYUTh MPABIIBHBIC PE3YIbTaThl. B
oTdeTe ObLIM JOIMYIIEHBI B OOIIEH CI0KHOCTH HE OoJjiee JBYX OMMOOK (B BBIYHCIIEC-
HUSX, TAOJIUIAX) HE MPUHIHUIIMAIBLHOTO JUIsl JaHHOW paboThl XapakTepa, HO MOBIIH-
SBIIMX HA PE3yJIbTAT BhINOJIHEHUA. JlomyckaeT rpy0yto ommoKy, KOTOpasi UCTIpaBIIs-
€TCsl IO TPEOOBAHMIO TIPETIOaBaATEIS.

1 Gann craBuTCs, €civ 00bEeM BBIMOJHEHHON YacTH pabOThl HE MO3BOJISET ClIE-
JaTh MPaBUIBHBIX BBIBOAOB. B oTueTre 0OHApYXWJIMCh B COBOKYIHOCTH BCE HEJO-
CTaTK{, OTMEUYEHHBIE B TpeOoBaHusix K 3 Oamram. Jlomyckaer naBe u Oosee rpyoObie
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OIMOKH B XOJI€ IKCIIEPUMEHTA, B OOBICHEHHH, B O(OPMIICHUN PabOTHI, KOTOPBIC HE
MO>KET UCTIPABUTH JIAXKE TI0 TPEOOBAHUIO MTPETIOIaBATEIIS.

Jl7is OleHKW 3HAaHWM, YMEHUH, HABBIKOB U (HOPMHUPOBAHMS KOMIIETEHIIUHU MO JUCIIH-
IJIMHE NPUMEHATCS 0AJILHO-PEUTHHIOBAS] CUCTEMA KOHTPOJISI M OLIEHKH YCIIEBae-

MOCTH CTYACHTOB

B ocHoBy 6amnbHO-peiiTuHroBoit cucteMsl (bPC) mosokeHbl MPUHIIMIIBL, B COOTBET-
CTBUU C KOTOPhIMU (OPMHUPOBAHKE PEUTHHTA CTYJEHTa OCYIIECTBISIETCS B XOJE Te-

KYILIETro, IPOMEKYyTOYHOTO KOHTPOJIS U MPOMEKYTOYHOU aTTeCTAllUX 3HAHUM.
CucremMa peiiTHHIOBOI0 Y4éTa 3HAHUI Y HABBIKOB CTYJI€HTOB:

. WNurepsan | [loBrop- | PertuHrosas
OueHnBaeMblil MaApaMeTp
OLICHKH HOCTb o1leHKa (0asIbI)
Jlextmm 0-1 8 4-8
Hocemenne JlaGopatopHbie pabOThI 0-1 8 8 12-16
KoHTposnbHbIe 3a1aHus 0-10 4 20-40
Tekymass oOlEH- _
ka 3Hapgui u | OT4ET O IpOoJEeIaHHOW Jia- 1-3 3 1904 |44-84
HABLIKOB O0oparopHoii paboTe
KontponsHas paboTa 0-20 1 12-20
Nroroast cymma 0asioB 56-100
Igi:%lé[OBneTOBpmeano Hesauer
Juddepenmaiiyisi UTOrOBON OIEHKH ESOBHeTBOpHTeHBHO ~ 56-
xopouo— 70-84 sater
otnuyHo — 85-100

Eciu ctyneHT He cman B ¢pok Bce (POPMbI TEKYLIEr0 KOHTPOJISL, TO TOIAA OH CAAET

3a4eT U K HEMY IPUMEHSAETCS TPAAMLUMOHHAS CUCTEMA KOHTPOJISI U OLEHKH YCIIEBa-
€MOCTH CTYyAEHTOB
Kpurepun ouenku:

Ouenka

Kpurepuu oueHuBanus

[Toporoseii
YPOBEHb U
BBIIIIE «3a4YET»

OIICHKY «3a4eT» 3aCly’KUBaeT CTYJEHT, YACTUYHO C MpoOeIaMu
WA TPAKTUYECKU TMOJHOCTHIO OCBOMBIIMM 3HAHUS, YMEHHS,
KOMIIETCHIIMM ¥ TEOPETUYECKHM MaTepuasl, MHOTHE y4YeOHbBIE
3aanusl TMO0 HE BBIMOJIHWI, JIMOO OHHM OLIEHEHBI YHCIIOM Oali-
JOB OJM3KMM K MHUHUMAJIbHOMY, HEKOTOPBIE€ MPAKTHUYECKHE
HaBBIKU HE C(DOPMUPOBAHBI.

Komnerenunu, 3aKkpensiéHHble 3a IUCUUILINHON, chopmMupo-
BaHbI HA YPOBHE — I0CTATOYHbIH W BbIlIIE

Munumas-
HbI YPOBEHb
CHE3AUETY | oy,
(Hey10BIETBO-
PUTEIBHO) | MHPOBAHDI.

OLICHKY «HE3a4€T» 3aCJy>)KMBAE€T CTYJCHT, HE OCBOMBILIHWHN 3Ha-
HHSI, YMEHHS, KOMIICTCHIIUH M TCOPETUUYSCKUN MaTepual, ydeo-
HBIC 33JIaHUs HE BBITIOJHMII, IPAKTHUSCKUE HABBIKA HE C(HOPMH-

KoMnerennuu, 3aKkpenjiéHHble 3a JUCHUILUINHON, He chop-
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7. YueOHO-MeTOAM4YECKOE U HH(POPMAIMOHHOE O0ecniedeHue TUCHUILTHHBI
7.1 OcHoBHas JMTEpPaTypa
1) Jlexumu no paszaenam obmiert xumun [Kaura] / [Nanmnaa Hukonaesna CeiueBa [u
ap.]. - : ®I'bOY BIIO MI'VII, 2012. - 160 c.
2) Xumus [ Kawxkable n3aanus| : YaeOoHoe nocooue / ['anmuna Hukonaesna ChrueBa. -
M. : PTAY-MCXA, 2016. - 107 c. (http://elib.timacad.ru/dl/local/412.pdf.)
3) Xumus : yueonuk / JI. H. bnunos, U. JI. Ilepdunosa, T. B. Cokonoga, JI. B.
FOmamesa. - Cankr-IletepOypr : Jlans, 2021. - 272 c. - ISBN 978-5-8114-2038-4. -
TekcT : anekTpoHHbIi // JIaHb : 3eKTpoHHO-O0MbOMMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/168927.

7.2 JlonoJIHUTEJIbHASL JINTEPATypPa

1. Heopranuueckas xumus [Tekct] : yueOHUK miis c.-X. By30B / I'. I1. XoMueH-
ko, 1. K. IlutoBuu. - 2-¢ u3n., nmepepad. u gom. - M. : Beictras mikoma, 1987. - 464 c.

2. O6mas xumus [Texcr] / H. JI. I'muaka ; pen. PabunoBnu B.A. - 23-¢ m3n.,
uctp. - JI. : Xumus, 2010. - 704 c. - bubmuorp.: c. 683-684. - 1-80 p. imeH. yka3.: C.
685-686. [Ipeam. ykas.: c. 687-712

3. 3agauu u ynpaxsenus mo obmei xumuu [Texct] / H. JI. I'nmunka ; pen.: Pa-
ounosuu B.A., Pyouna X.M. - 24-e uzn., ucnp. - JI. : Xumus, 2006. - 272 c.

4. Xumus ¢ IpUMEpPaMH pelieHus 3a1a4 [ DIEKTPOHHBIN pecypc] : yueOHoe moco-
oue / E. A. Ymokuna, JI. FO. [I¢gmuna, A. JI. JImutpeBckuii ; Poccuiickuii rocyaap-
cTBeHHBIN arpapHbiii yHuBepcuteT - MCXA umenu K. A. Tumupszesa (Mockga). -
DneKkTpoH. TekcToBble AaH. - MockBa : PTAY-MCXA um. K. A. Tumupszesa, 2016. -
109 c. : puc., Tabiu. - 3ara. ¢ TUTYJ. PKpaHa. - DJICKTPOH. BEPCHS T€U. IMyOJIUKAIUH .
Ccpuika Ha TOJHBIN TeKCT: http://elib.timacad.ru/dl/local/413.pdf

7.3 HopmaTuBHBIEC IPABOBbIE AKTHI
OTCYTCTBYIOT
7.4 Meroauyeckue YyKa3aHHMsl, PEKOMEHJAMH W Jpyrue MaTepuajbl K
S3AHATUAM
OTCYTCTBYIOT
8. Ilepeuenns pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX [IJISl 0CBOCHH S JUCHUILIUHbBI

o http://www.chemnet.ru/ (OTKpbITBIN TOCTYII)

o http://www.xumuk.ru/ (OTKpBITBI JOCTYTI)

o http://mww.hemi.nsu.ru/ (oTKpbITHII TOCTYIT)

o http://www.himhelp.ru/ (oTkpbITBI# TOCTYIT)

o https://yandex.ru/ - mouckoBbie CHCTEMBI. (OTKPBITHIN TOCTYII)

« _https://www.google.ru/ — morckoBbIe CUCTEMBI. (OTKPBITBIN JOCTYII)
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9. IlepevyeHb NPOrpaMMHOro odecriedeHus: U MHGPOPMALMOHHBIX CIPABOYHBIX

OTCyTCTBYIOT

CUCTEM

10. Onucanue MaTepuaJIbLHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOIi 115
OCyIIeCTBJICHHH 00Pa30BaTEJbLHOIO NpoLecca M0 JUCUHUILINHE

Tadmura 10

CBenenust 00 00ecne4eHHOCTH CIIENNAIU3UPOBAHHBIMHU AYIUTOPUSAMH,
Ka0MHeTamu, JJadopaTopusiMmu

HaunmeHnoBaHue crieliHAJIbHBIX
NnoMeleHu ¥ mMoMelleHu
JJISl CAMOCTOAITEIbHOI Pad0ThI
(Ne yueOHOro Kopmyca, Ne
ayIMTOPHUH)

OCHAIEHHOCTH CNEHUAJIbHBIX MOMEIICHUN U
MOMeELIEHNH VISl CAMOCTOSAITeJIbHOM padoThI

1

2

Kopmyc 23, ayauropus 12

1. Cronbl maboparopusie — 10 mir.

2. TaBypeTku - 25 mIT.

3. Cron npenojaBaTeabCKuil — 1 1miT.

4. Boitspxkao# mkad — 1 mT.

6. Jlocka yueOHast - 1 . - (410136000001829)
7. bans koMmOMHUpPOBaHHAS - 2 IIIT.-
(210134000000411, 210134000000412)

8. pH metp - 1 mr. - (210134000002545)

9. Becwl npenu3noHHbIE - | MIT.-

(410134000001398)
10. llenrpudyra madoparopuas - 1 mir. -
(410134000000819)
11. Becor moprmonnsie SK-1000 - 1 mr.-
(210134000000413)

kopnyc 22, ayautopus 201

1. Ctonsl mabopaTopHbie — 8 1T.

2. TabypeTku - 25 miT.

3. Croun npenojaBaTenbCcKuii — 1 mT.

4. BeitspxkHOM miKad - 2 mrT.

6. Jlocka ayautopHasi - 1 mr. -(410136000004314)
8. bans koMOMHUpOBaHHAS - 2 IIT.-
(210134000000409, 210134000000410)

9. llenTpudyra nadopaTopHO-KIMHUYECKas - 1
mt.- (410134000000192)

10. ®oromerp KOK3 - I mir. -
(410134000000186)

11. pH meTp MWITUBOJIBTMETP - 2 IIT. -
(410134000000189, 410134000000190)

JIst caMOCTOSITENIbHON pabOThl CTYACHTOB MCIOJIB3YIOTCSA pecypcehl LleHTpans-
HOU Hay4yHoW OuOsmorexkn umenn H.U. XKene3HoBa, BKIoyaronme 9 4YMTaIbHBIX 3a-
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JIOB, OPraHU30BAaHHBIX MO MPUHIUITY OTKPBITOTO AOCTyMa U ocHameHHbix Wi-Fi, Un-
TEPHET-JOCTYIIOM, B TOM YHCJIE 5 KOMIIBIOTEPU3UPOBAHHBIX YWUTAJIBHBIX 3aJI0B, a
TaK)kK€ KOMHAThl CAMOMNIOJATOTOBKHU B OOIIEXKUTHSAX No4 1 NoS5.

11. Meroauveckue peKOMEHIANUM CTYAEHTAM 10 OCBOEHHUIO N CIIUIJINHBI

OObpazoBaTeNnbHbIN MpoIlece MO AUCUUIINHE XUMUS OpraHu3oBaH B (opme yueod-
HBIX 3aHATUN (KOHTaKTHas paboTa (ayIUTOPHON U BHEAYUTOPHOM) 00YUYaIOIIUXCS C
IperoaaBaTelieM M CaMOCTOsITeNIbHAs paboTa OoO0ydaromuxcs). Y4eOHbIC 3aHATHS
NIPEICTaBJICHBI CICAYIOIUMU BHJAMH, BKJIIOYas yueOHbBIC 3aHATHS, HaIpaBIICHHBIC
Ha TPAKTHYECKYIO0 MOATOTOBKY OOYYArOIIMXCS W MPOBEICHUE TEKYIIETO KOHTPOJIIS
YCIIEBAEMOCTH: JICKIIMU; JTaOOopaTOpHbIE paOOThl U UHIMBUIYAIbHbIE KOHCYJIbTAIUH,
pelyCMaTpUBAIOIUE UHAMBUAYAIbHYIO pabOTy MpernojaBareis ¢ 00ydaroIuMCs;
camMoCTOsITeNIbHas paboTa 00y4JaroIuXCsl.

Ha y4eOHBIX 3aHATHSIX 0O0yYaroluecs BBINOJHAIOT 3allJIaHUPOBAHHBIE HACTOSILEH
IPOrpaMMOil OT/IEIbHBIC BUIBI YI€OHBIX PabOT, B TOM YHCJIE OTAEIBHBIX dJIEMEHTOB
paboT, CBsI3aHHBIX ¢ OyAyIiel npodhecCHOHATBHOUN EeSITETbHOCTBIO.

[Ipu u3ydeHnH JUCUUIUIMHBI CTYJIEHTY HEOOXOAUMO MOCeaTh JEKIHH, 1a00-
paTopHbBIE 3aHATHS, BHITIOJIHUTH JJaOOpaTOpHBIE Pa0OTHl M CAATH OTYET MO HHUM, BBI-
MOJIHUTh KOHTPOJIbHBIE 3a/IaHHSI 110 COOTBETCTBYIOIIMM pa3zeiiaM, HallucaTh pacyer-
HO-TpaduYeCcKyIo padboTy.

[Ipu camocrosiTenbHOM paboTe M MOArOTOBKE K BBIMNOJIHEHHIO J1a00paTOPHBIX
paboT B pabouux TeTpaasix HEoOXOIUMO B pa3Jielic TeOpeTUUeCcKas YacTh KPaTKo 3a-
ucaThb OCHOBHBIEC TIOHATHUS, 3aKOHBI, (POPMYJIBI JAHHOTO pa3jieia, pa3MepHOCTH BCEX
BenuunH B cucteme CU. Tlpu BeimomHeHuu gabopaTopHoil paboThI TIIATETFHO BECTU
3anucu pe3ynbratoB. Ocoboe BHUMaHHE OOpaTUTh Ha NMPUMEHEHHE ONpeAeieMbIX
BEJIMYUMH JUIsl U3yYEHUsI U ONMUCaHUs OOBEKTOB OKpYyXaroliel cpeabl. BHUMaTenbHO
U3YYUTh TEOPETHUECKYIO M MPAKTHUECKYIO YacTh K JJabopaTopHOMY MpakTUKyMy IO
XUMUH.

[lepen Hauamom 1abOPATOPHOrO 3aHATHS HEOOXOAWMO H3YYUTh TEOPHUIO BO-
poca, 03HAKOMUTHCS C PyKOBOACTBOM TI0 COOTBETCTBYIOIIEH paboTe U MOJATOTOBUTH
MPOTOKOJ MPOBEEHUsI padOThI: Ha3BaHUE PabOThI, 3ar0OTOBKA TAOJIUIL JJIsl 3arOJIHe-
HUSl DKCIIEPUMEHTAIBHBIMU JTAHHBIMU HAOIIO/ICHUH, YPaBHEHUS XUMHUYECKHUX pPeak-
U, pacuyeTHbIC (POPMYIIHIL.

JlJis MOATOTOBKM K CAAuM OTYETa CIEAyeT MPOaHAIU3UPOBATH IKCIIEPUMEH-
TaJbHBIE PE3YJbTAThI, COMIOCTABUTH C TEOPETUUYECKUMU MOJTOKEHUSIMH WM CIIPABOY-
HBIMU JaHHBIMH, 0000IIUTE pe3yibTaThl UCCIEIOBAaHUI B BUJE BBIBOJOB IO padoTe,
MOJIFOTOBUTH OTBETHI HA BOMPOCHI, PUBEJCHHBIE B METOJMUYECKOM MTOCOOHE.

Buasl 1 popMbl 0TPAOOTKH NPONYIIEHHBIX 3aHATHI

CTyneHT, MpoMmyCTUBIINN 3aHATHSI, 00s13aH BBIMOJIHUTH BCE JJAOOpATOPHbBIE pa-
0O0ThI, pEIIUTh BCE KOHTPOJbHBIE pa0OTHI IO MPOMYILEHHON TEME.
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12. MeToguveckne peKOMEHAALMH NPeNnoAaBaTeJsIM M0 OPraHu3aluu 00y4eHust
10 IMCUHUIIHHE

N3yuyeHne qUCUUIUIMHBI CIIEAYET HAYMHATh ¢ MPOpabOTKHA paboyell MporpaMMel,
yAETUB 0c000e BHUMaHHE LIETSIM U 33/1a4aM, CTPYKTYpe, COAEPKaHUIO Kypca.

[Tpuctynas K YTEHHUIO JEKIHUH, CIEeAyeT BBIICHUTH YPOBEHb 0a30BBIX 3HAHHIA
CTYZEHTOB, 00prCcOBaTh MPO(HEeCCHOHATBHBIC 1IEJIM U MEePCIEKTUBBI U3YYCHUS JAUCIIU-
IUIMHBI, JIOBECTH A0 BHHUMAHMS CTYACHTOB CTPYKTYpy Kypca M €ro paslensl, a B
JaJIbHENIIEM YKa3bIBaTh HAYaJI0 U OKOHYAHHUE KAXKIOTO pa3jesna (Tembl), 00yyaronye
3aJ]a4uM, UTOT U CBSI3b CO clieAyromuM. JKenarenabHO pa3bsiCHUTL OCOOEHHOCTH KOH-
CIEKTUPOBAHUS JIEKIHN 10 JaHHOW aucuuimHe. OQHOBPEMEHHOE ITPENOCTABICHUE
KpPaTKOro WJUIFOCTPUPOBAHHOTO JIEKIMOHHOTO Kypca B JIEKTPOHHOM BAapHUAaHTE I03-
BOJIUT 3HAYUTEIIBHO SKOHOMUTH JIEKUMOHHOE BpeMs. OHAKO 3TO HE 03HAYAET OTMeE-
HY KJIACCUYECKOI'0 JIEKIIMOHHOI'O IPOLECCa, YaCThbIO KOTOPOIrO SIBJISICTCS HAIIMCAHUE
KOHCIIEKTOB - U (PUKCALIMK MOJIyYeHHOW MH(POPMALIMK B MAMSTH cTyaeHTa. OCHOB-
HBIE MOJIOKEHUS Kypca, ONPENeNIeHUs] U BbIBOJBI IO HanboJiee MpoOIEMHBIM BOIIPO-
caM BBIIETISIIOTCSI UHTOHALMEN WM BBIHOCSTCS Ha ayJUTOPHYIO JOCKY (MyJIbTUME-
JTUAHBIA 3KpaH). HeoOXoauMblid WILTIOCTPATUBHBIA MaTepuai MpeajiaraeTcsi K o3Ha-
KOMJICHMIO B BUJE MYJbTUMEIWA-TIPE3ECHTANNA WM IUIAKaTOB. TeopeTHdecKue Io-
JIO’KEHUS MTOSACHSIOTCS TPAKTUYECKUMH NIPUMEPAMU, XapaKTEPHBIMU JJIS1 TPEAMETHON
obnactu. C nenbio aKTUBU3ALMK BHUMAHUS CTYJEHTOB PEKOMEH]IYETCS BHOCUTH B
IPOLECC JIEKIIMH 3JIEMEHT JUCKYCCHM, 00paIiasch K NOJJIMHHBIM (paKTaM, TUUHOMY
OMBITY TpernojaaBaTeiss U HaOMIOACHUAM ciyliaTtened. DTOMYy K€ CIYXHUT TeCHas
CBSI3b TEOPETHUCCKHX TOJOKEHUN M BBIBOJAOB C MPAKTUKOW M Oyayiiei mpodeccuo-
HaJIbHOM JEATEIbHOCTBIO CTYIEHTOB.

[Tpu oprannzanuu 1a60paTOPHBIX 3aHATUN Ba)KHO MPABUIIBHO ONPENEIUTH MpU-
OpPUTETHBIC HANpaBJICHUs B BBIOOpE 3ajad M 3aJaHuil. DTO aKTyalbHbIE BONPOCHI
TEOPHUH U UX MPAKTHYECKOTO MPUIOKEHUS, OTPA0OTKA XapaKTEPHBIX MPEAMETY Aei-
CTBUU. 3aJlaHus HA MPAKTUYECKUE paOOThl JOJKHBI OTBE€YATh YUEOHOMY IUIAHY JIHC-
LUUIUIMHBL U OBITh HANPAaBJIEHbI HA PAa3BUTHE CAMOCTOSITEIBHOCTH U TBOPYECKOM aK-
TUBHOCTU CTYJIEHTOB. B 3aBUCUMOCTHM OT COJE€p>KaHMs, MPAKTHUYECKUE PaOOTHI BbI-
MOJHAOTCS CTYAEHTaMH WHIAWMBHUAYAJbHO WM TPYNIAMHU, YTO MO3BOJISIET Pa3BUBATH
HABBIKM TBOPYECKOTO OOILIEHHUSI, BHIMOIHATh Pa00Ty Kau€CTBEHHO, B CPOK U € COOIIO-
JICHUEeM TpaBui TEeXHUKU Oe3omacHocTu. Ilepen Tem, Kak pa3peluTh CTyACHTaM
IPUCTYIHUTH K BBIMOJHEHUIO pabOThI, clieAyeT yOeaUThCs B MX MOATOTOBICHHOCTH. B
nporecce paboThl JOMyCKaeTcsi HE0OX0ANMMOe EpeMEIIEHHE CTYACHTOB MO ayIUTO-
pHH, OJHAKO 3alpelieHo OecleabHOe XOXKIeHHEe U HapylleHue nopsnaka. [IpoBepky
OTYETOB MIPOBOUTH TIOCIIC OKOHYAHUSI padOTHI B 1abOpaTOpuu.

IIporpammy pa3padoraJ:
TauaeB M.B.., K.X.H., TOLIEHT
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PELLEH3USA
Ha padouyro nporpammy aucuumiubabl b1.0.15 «Xumus» OIIOIT BO no
HanpasJjieHu10 20.03.02 IIpuponoo0ycTpoiicTBO U BOAONOJIb30BaHHE,
HANpaBJIeHHOCTU «HKeHepHbIe CHCTEMBbI BOJOCHAOKEeHUsI, 00BOTHEHHS U
BOJ0OTBe/ACHU», «YTIPaBJieHHe BOAHBIMHI PecypcamMH U NPUPOAOOXPAHHbIE
THAPOTEXHUYECKHE COOPYKEHUSD), «IKCIEPTU3a U YNIPaBJIeHHe 3eMeIbHbIMH
pecypcamm» (kBagupukanus (CTeneHb) BLIMYCKHIUKA — 0aKaJlaBp)

Amu Mynzepom CyneiimaHoM, TOUEHTOM Kadeaphl CelbCKOXO3SIMCTBEHHOTO BO-
ocHa0XKEeHHUs, BOJIOOTBEeHUsI, HacocoB U HacocHbIX cTaHiuii ®PI'BOY BO «Poccuii-
CKHMI rocynapcTBeHHbIM arpaphblii yHHUBepcuTeT — MCXA umenu K.A. TumupsizeBay,
KaHJIJATOM TEXHUYECKHUX HayK (Jajnee Mo TEKCTY PELEH3EHT), IPOBEICHA PELEH3Hs pa-
6oueit mporpammbl aucuuuHbl « Xumus» OIIOIT BO no nanpasaenuto 20.03.02 [pu-
POI000YCTPONCTBO U BOAOMNOIL30BAHUE, HAMIPABICHHOCTh «HKEHEpHbIE CUCTEMBI BO-
nocHaOKeHusl, OOBOJHEHMSI U BOJOOTBEACHUS», «YTIPABIECHUE BOJHBIMU peCypcaMu U
MPUPOIOOXPAHHBIE THIPOTEXHUUYECKUE COOPYKEHUSDY, «IKCIEPTU3a U yIPABICHUE 3€-
MeJbHBIMH pecypcamm» (OakanaBpuat) paspabotanHoit B ®I'BOY BO «Poccuiickuii
rocyaapcTBeHHbIN arpapubiii yHuBepcurer — MCXA umenu K.A. TumupszeBa», Ha Ka-
benpe mHxeHepHOW XuMuHU (pa3pabotunk — TawaeB Makcum BragumupoBud, TOIEHT
Ka(eapbl THXEHEPHOW XUMUHU, KaHIUIAT XUMUYECKUX HAYK).

PaccMOTpeB MpeACTaBI€HHbIE HAa PELEH3UI0 MaTepuaibl, PELEH3EHT MpULIET K
CJIEAYIOIINM BBIBOJAM:

1. TlpenwsiBnenHas padodast mporpaMMa JUCIUIUIMHBI «XUMHS (Jajiee Mo TEKCTY
[Tporpamma) coomeemcmeyem tpeboBanusiMm G®I'OC BO mno nampasnenuto 20.03.02
[TpuponooOycTpoiicTBO U BoOmOMOJIb30BaHHEe. [IporpamMmma codeporcum Bce OCHOBHBIC
paszzenbl, coomeenmcmayen TpeOOBAHUSIM K HOPMAaTUBHO-METOIMYECKUM TOKYMEHTaM.

2. Ilpencrasnennas B [Iporpamme akmyanbhocms y4eOHOW AUCUUIUIMHBI B paM-
kax peamm3arnuu OIIOII BO ue nooneoxcum comnenuro — TUCTUTIIIMHA OTHOCUTCS K 00S-
3aTenpHOM YacTu yueOHoro mukiaa — b1.

3. Ilpencrasnennsie B [IporpamMMe yenu TUCHUILUTUHBL coomeenmcmeyiom TpedoBa-
HusiMm OI'OC BO nanpasnenus 20.03.02 [Ipupomnoo0ycTpoiicTBO 1 BOAOIOIE30BaHUE.

4. B cootBercTBUM ¢ [IporpamMmoit 3a AUCUUIUIMHON «XHUMHUSD 3aKperieHo 2 KOM-
nemenyuu. Jlucuumimia «Xumus» U npeacrasiieHHas [Iporpamma crnocobna peanuso-
6amb UX B OOBSABICHHBIX TpeOOBaHUSX. Pe3yrvmamuvl 00yuenusn, npeICTaBICHHBIC B
[Iporpamme B KaTeropusx 3HaTh, YMETh, BIAJIETh coomeemcmayom cruenupuke u co-
JEP)KaHUI0 JUCHUIUIMHBI U QeMOHCHPUPYION B803MOMCHOCHb TIONYUYEHUS 3asBJICHHBIX
pe3yabTaTOB.

5. Obmas Tpy10EMKOCTh AUCIHUIUIMHBI « XUMHS COCTABISAET 2 3a4ETHBIX €TMHUIIBI
(72 4aca).

6. Hudopmarus o B3aMMOCBSI3H M3y4aeMbIX JUCHUIUIMH M BOMPOCAM HCKIIIOUE-
HUs AyONMMpOBaHUSA B COJEPKAHUM TUCIUIUIUH coomeemcmeyem JCUCTBUTEIBHOCTH.
Jucrummaa «Xumus» B3auMocBsizada ¢ apyrumu auctumauHamMu OIIOIT BO u Vue6-
Horo miaHa no HampasieHuto 20.03.02 IlpuponooOycTpocTBO U BOAOIOIB30BAHUE U
BO3MOKHOCTb TyOJIMpPOBaHUS B COACPKAHUU OTCYTCTBYET.

7. IlpencraBnennas Ilporpamma npeamnosnaraeT UCHOIb30BaHUE COBPEMEHHBIX 00-
pa30BaTENbHBIX TEXHOJOTUM, UCIOJIb3YEeMbIE MPU PEATU3alUU PA3IMYHBIX BUJIOB yueo-
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HOUM pabotbl. Dopmbl 00pa30BaTENIbHBIX TEXHOJIOTUM coomeemcmeyrom cnenupuke
JUCLUIUIVHBI.

8. IlporpaMMa AMCUMIUIMHBI «XUMUS» MPEANOIaraeT 3aHsITHs B UHTEPAKTHUBHOU
dbopwme.

9. Buabl, comepkaHue M TPYJOEMKOCTh CaMOCTOSITENIbHOW pPAaOOTHI CTYAEHTOB,
npexacrasieHnbie B [Iporpamme, coomeemcmeyrom TpeOOBaHUSIM K TOJITOTOBKE BbI-
nycKHUKOB, cozepxkaumumcs Bo @I'OC BO nanpasnenus 20.03.02 IIpuponooOycTpoii-
CTBO U BOJOINOJIb30BAHNUE.

10. [IpencraBnennbie U onucaHHbie B IIporpamMmme (GopMmbl mexyujeil OUEHKH
3HaHUH (KOHTPOJIbHBIE 3aJaHMsI, OTYETHI MO jabopatopHoii pabore, PI'P), coomesem-
cmeyrom crienupuKe AUCUUTUITMHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

®dopMa IPOMEKYTOUYHOTO KOHTPOJS 3HAHUW CTYAEHTOB, IpeaycMoTpeHHas IIpo-
rpaMMOM, OCYIIECTBIsIETCS B opMe 3auera, 4TO coomeemcmeyem CTaTyCcy NUCLUILIU-
HbI, KaK JUCIHIUIMHBI 00s3aTenbHON YyacTh yueOHoro nukina — b1 ®I'OC BO nanpasie-
Hus 20.03.02 [Ipupoaoo0ycTpoiicTBO U BOJONOIB30BAHHUE.

11. ®dopMbl OlIEHKHM 3HAHHM, MpeAcTaBieHHbIe B [Iporpamme, coomeemcmay-
rom cnenu@rKe TUCIUTTUNHBI U TPEOOBAHUSIM K BBITY CKHUKAM.
12. Y4ebHo-MeToIUYECKOe 00CECIICUeHNE TUCIMILIMHBI MTPEACTABICHO: OCHOB-

HOU JHUTepaTypolt — 3 MCTOYHMKA, JAOMOJIHUTEIBLHON JTUTEpaTypol — 4 HaMMEHOBAHMS,
WNuTtepHet-pecypcbl — 6 ucTOuHUKOB U coomeemcmgyem Tpeboanusim GI'OC BO
Hanpasienus 20.03.02 ITpupoaoodycTpoicTBO U BOJAONOJIb30BAHUE.

13. MarepuanbHO-TEXHUYECKOE O0ECreYeHHe TUCHUIUIMHBI COOTBETCTBYET CIie-
upUKe AUCHUTUIMHBI « XUMUS» U 00eCTIeYrBaEeT UCIIOJIb30BAaHUE COBPEMEHHBIX 00pa3o-
BaTEJIbHBIX, B TOM YHCJIE HHTEPAKTUBHBIX METOI0B O0yUCHUSI.

14. Mertonuyeckue pPeKOMEHAAIMM CTYyJACHTaM U METOJUYECKHE PEKOMEHIAlUU
MpernoaBaTesiM Mo OpraHu3ay O0ydeHHUs MO JUCIUIUIMHE JA0T MPEICTaBICHUE O
cnenuduke 0OyUYSHHs 110 TUCIUTUTUHE « XUMUSD».

OBUIUE BbIBO/bI

Ha ocHoBaHMM TPOBENECHHON PEIIEH3UM MOXKHO CJENIaTh 3aKIIOYEHUE, YTO Xapak-
TEp, CTPYKTypa U COAEpKaHue paboueit mporpammsel aucuuriuiel « Xumus» OIIOIT BO
no Hamnpasienuto 20.03.02 TIpupogooOycTpoiicTBO U BOIOTOIB30BAHKE, HAIPABIEHHO-
ctu  «WHXeHepHBIE CHCTEMBI BOJOCHAOXXEHUS, OOBOJHEHHS W BOJOOTBEACHUS,
«YTpaBieHue BOJHBIMU PECYpCaMU U MPUPOJOOXPAHHBIE TUAPOTEXHUUECKHE COOPYKE-
HUs», «IKCIEPTU3a U yIpaBiICHUE 3eMEIbHBIMU pecypcamm» (KBadu(UKalMs BbITYCK-
HUKa — 0OakanaBp), paspaboTaHHAas TOIEHTOM Kadeaphl WHKEHEPHOW XWMHUHU, KaHIUa-
TOM XUMHYECKHX Hayk, TauaeB M.B., cootBerctByeT TpeboBanusim ®I'OC BO, cospe-
MEHHBIM TpPeOOBAHUSIM SKOHOMHMKH, PbIHKA TpPyJa M MO3BOJUT MpH €€ peanu3aluu
ycrnenrHo odecrneuuTs GOpMHUPOBAHUE 3aIBICHHBIX KOMITCTCHITUM.

Penenzent: Amu M.C., noreHT kadeapsl CeabCKOX03sIMCTBEHHOTO BOJIOCHA0KEHHUSI, BO-
JOOTBEJIEHNUs, HACOCOB M HacocHbIX ctaHuii ®I'BOY BO «Poccuiickuii rocy1apcTBeH-
HbIi arpapHblii yHuBepcuter — MCXA umenu K.A. TumupszeBa», kaHAuAaT TEXHUYE-
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