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JIMCT PACCMOTPEHUSA N1 COT'VIACOBAHUA
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oOpazoBanusa P® ot 26.07.2017r. Ne 699 u ¢ yuérom 30HAIBHBIX OCOOEHHOCTEHN
Pecny6siuku Jlarectan.
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UcaeBa H.I'., kaHa. cenbCK. HAYK; TOLIEHT

PaGouas mporpamma o0CyXx7eHa Ha 3acelaHud Kaeapbl XUMUU  «2» MapTa
2023 r., mpotokos Ne 7.

3aenyronuii kadenpoir MypzaeBa A.H.

PaGouas mporpamma  ogoOpeHa METOAUYECKOW KoMHccuer (akynpreTa
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[Ipencenatens meroanueckoi komrccuu A.Y.Camykosa
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1. Ileap u 3aaa4¥ AMCHUILIMHbI

Hear aucuuniauubl: GOpMUPOBAHUWE  3HAHUM, YMEHUW M HABBIKOB I10
OCHOBAaM XMMUH, IPUBUTH CTYAEHTAM 3HAHUSA MO TEOPETHUYECKHUM OCHOBAM XUMHUH U
CBOMCTBaM BaXXHEUIIUX OWOTEHHBIX M TOKCUYHBIX XHUMHUYECKUX OJJIEMEHTOB U
o0pa3yeMbIX HUMHU TMPOCTBIX M CJIOXKHbIE HEOPraHUYECKUX BEIECTB , HAY4YUTh
CTYAEHTOB IPEICKa3bIBaTh BO3MOKHOCTh M HAIPABJICHUE MPOTCKAHUS XUMHUYECKUX
peaklui, YCTaHABJIMBATHh B3aUMOCBS3U MEXKIAY CTPOCHHEM BEIIECTBA U  €rO0
XUMHUYECKUMU CBOWMCTBAMH, IIOJB30BATHCS  COBPEMEHHOM XUMUYECKOU
TEPMUHOJIOTHEH.

3ajauM TUCUMIIIMHBI:

- U3y4YeHUE OCHOBHBIX pa3/iesioB O0Iel, HEOPTaHUYECKOM, aHATUTUYECKON, XUMUH,

- W3Y4YEHHE METOJOB XUMHUECKOTO M (DU3UKO-XMMHYECKOTO aHaju3a U METOJOB
CTATUCTUYECKOU 00pabOTKHU Pe3yIbTaTOB;

- (hopMupoBaHue NMpeACTABICHUN O BCEOOIEH B3aMMOCBS3U XUMUYCCKHUX SIBIICHUHN U
ITPOLIECCOB;

- (opMupoBaHWEe 3HAHUM OCHOBHBIX 3aKOHOB XUMHH, TJIyOOKOE€ TOHUMAaHHUE U
MPUMEHEHHUE KOTOPBIX MO3BOJISAT BBIABUTH MOTCHIIMATIBHBIE U PEAIBHBIE MOCIIECICTBUS
XUMHUYECKHX MPOIECCOB JJIsI OKPYKAIOUIEH Cpefbl, a TAKKE BO3MOKHOCTU XUMUM B
PEIICHUH SKOJIOTUYECKHUX TPOoOIeM O0IIeCcTBa;

- npuoOpeTeHUue YMEHHUs aHaU3UpPOBATh XUMHUYECKHE SIBICHUS, BBIJCISITH CYTh,
CpaBHHUBaTh, 000011aTh, JEAaTh BHIBOABI 00 MX BIUSHUU HA PACTUTEIBHYIO (IIOPY;

- TpUOOpETeHHEe HABBHIKOB B NPUMEHEHUM XUMHUYECKUX 3aKOHOB I pEIICHUS
KOHKPETHBIX 33/J1a4 C ITPOBEICHUEM KOJIMUYECTBEHHBIX BBIYMCIEHUN U UCITOIb30BAaHUU
y4eOHOM, CIPaBOYHOMN U CIICIIHAIIBHON JINTEPATYPHI,

- (hoopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS, UTPAIOIIETO BAKHYIO POJb B PA3BUTHU
00pa3HOro MBIIIUICHUS U B TBOPYECKOM POCTE OYIYIITUX OaKalaBpOB.

2. TlepeyeHb JIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI M0 IMCHUILIIMHE,
COOTHECEHHOH ¢ IVIAHNPYEMBbIMH Pe3yJbTATAMH OCBOCHUS 00pa30BaTeIbHOM
NpPOrpaMMbl

[Ipouiecc w3yueHus MUCIMILIMHBI HAmpaBieH Ha (HOPMUPOBAHUE CIEAYIOUTUX
komriereninii OIl BO wu oBmameHue ciemyromuMu pe3ylbTaTaMu OOYYeHHS TIO0
JTVCLUIUINHE:



Kommere
HIIUHU

Conepxanue
KOMIIETEHITUN
(U ee yacTu)

Paznen
JTACIIATUIHHEL,
o0ecIieynBaro
I 3Tanbl
dbopmupoBaHus
KOMIIETEHIIUU

B pesynbTaTe u3ydeHus paszaena JUCHUIUIMHBI, 00eCeYBaAIOLIErO
dbopmMupoBaHuEe KOMIETEHIIUU (UK €€ YacTH)
0Oy4JaroIuics OJKEH

3HaTh

YMETh

BJIAJIETh

OIIK-1 Cnoco0eH pemniath TUMOBBIE 3aJa4M MPOPECCUOHAIBHON e TENbHOCTH
MaTEMaTUYECKUX U €CTECTBEHHBIX HAYK C

Ha OCHOBE 3HAHUM OCHOBHBLIX 3aKOHBI
MPUMCHCHHUCM I/IH(i)OpMaL[I/IOHHO- KOMMYHHUKAITMOHHBIX TGXHOJIOFPIP'I;.

OIIK-1
Ua-1

JIeMOHCTpUpPYET 3HaHUE
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX,
€CTeCTBEHHOHAYYHBIX U
obmenpodecCuOHAIBHBIX
JTUCIUTUIMH, HEOOXOANUMBIX
JUTSL peLIEHUSI TUIOBBIX
3a/1ay B 00J1aCTU arpOHOMUHU

OCHOBEI
001 XUMHUH.
XuMus
DJIEMEHTOB.
YrieBogopoasl
Kucnopoxacone
prKaiue
MIPOU3BOHBIE
YTJIEBOAOPOJI0
B
BricokoMonek
YIISIPHBIE
OpraHUYECKHUE
COCJTMHCHHUS

OCHOBHEBIC MOHSTHS
1 3aKOHBI
CTEXHOMETPUU U
UX IPAKTUYECKOE
MIPUMEHECHUE;
CrtpoeHue aToma,
MEPUOANYECKUAMN
3aKOH
J.M.MennaeneeBa u
XHMUYECKas CBSA3b:
OCHOBHBIC
MPUHIIUIIBI
KBaHTOBOM TEOPUU
CTpOCHUSA
BEIIECTBA;

- oOmIue
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYCCKHUX
MIPOLIECCOB

MPUMEHSITh
0011Ee 3aKOHBI
XHUMUH,
MPEICKA3bIBATh
BO3MOYXHOCTb U
HaIpaBJICHUE
MPOTEKAHUS
XUMHYCCKON
peaxuuu,
MIPOU3BOAUTH
BBIYHCJICHHUS C
HCITOJIE30BaHUEM
OCHOBHBIX
MMOHSATHUMN U
3aKOHOB
CTEXHOMETPHUH,
MMOHSTHH
BOJIOPOJIHBIN U
IoKa3aTeib U
HOHHOE

HaBbIKaMU
CaMOCTOSATEIbHOU
paboThl ¢ HAYYHOU
JIUTEPaTypOHu;
METOJIaMU PELICHUS
3a/1a4; POBEICHHUS
KaueCTBEHHOI'O U
KOJIMYECTBEHHOT' O
aHaausa.




IPUPOJHOTO U IIPOU3BEICHUE
IIPOU3BOJCTBEHHOT | BOJBI.
0 Xapakrepa
(OCHOBBI YYEHHS O
CKOpPOCTH
XUMHUYECKOU
peakuuu,
XUMHUYECKOM
PaBHOBECUU U
JSHEPreTHKE
XUMHUYECKHUX
peakiuii);
OIIK-1, | [Ipumenser OcHOBBI -IOCTUXKECHUSI IIPUMEHSATH HaBbIKAMH
na-2 UH(GOPMAIIOHHO- oO1el XUMHUH. | COBPEMEHHOU UH(OPMAIIMOHHO- | UCTIOIB30BAHUS
KOMMYHHKAI{HOHHBIE Xumus XUMHUYECKOU KOMMYHMKALIMOH | Pa3JU4YHBIX BUIOB
TE€XHOJIOTMU B PELICHUN JJIEMEHTOB. HAyKU U HbIC TEXHOJIOTHM | IIO3HABATCIILHOMN
TUIOBBIX 3a/1a4 B 00J1acTH YrieBonopoasl | XUMUYECKUX XVUMHUU PEUICHUN | ACATEIbHOCTH U
arpOHOMUH Kucnopoacone | rexnonoruii s TUIIOBBIX 33/1a4 B | OCHOBHBIX
pxamnue IIOBBIIICHUSA obnactu WUHTEJUIEKTYaJIbHbBIX
IPOU3BOJIHBIE | COOCTBEHHOI'O arpOHOMMUU ; ornepauui (I0OCTaHOBKU
YIIE€BOJOPOAO | MHTEJUIEKTYAJIBHOT | IPEACKAa3bIBaTh 3a/1a4y,
B O pa3BUTHSA B BO3MOYKHOCTh U | GOpMYyIUPOBaHUS
Bricokomornek | BbIOpaHHOM HaIlpaBJICHUE TUIIOTE3, AaHAJIA3A U
YJISpHBIE npo(eCCUOHATIBHO | MPOTEKAHUS CUHTE3a, CDABHEHU,
OpPraHUYECKUE | U JICATEIILHOCTH U | XUMUYECKOU 00001IeHNS,
COCIMHEHUS JIp. YMEHHUE peakuuu, CUCTEMAaTHU3ALINH,
UCIIOJIb30BATh IIPOU3BOUTH BBISIBJICHUS IPUYMHHO-
JOCTHKCHUS BBIYMCIICHUS C CJIEICTBEHHBIX CBA3€EH,
COBPEMEHHOU VICIIOJIb30BAHMEM | IOMCKA aHAJIOT OB,




XUMHUYECKOU
HayKUu U
XUMHYECKUX
TEXHOJOTUH JJIs
MMOBBIIIICHUS
CcOOCTBEHHOTO
MHTEIJIEKTYaJIbHOT
O pa3BUTHUSA B
BbIOpaHHO
npodeCcCUOHAIBLHO
W 1esTeIbHOCTH,
MeTanpeaMETHbIC
pe3yJIbTaThl: —

OCHOBHBIX
MOHATUU U
3aKOHOB
CTEXUOMETPHUH,
HCIT0JIB30BaTh
JIOCTHKCHHUS
COBPEMEHHOM
XUMHUYECKOU
HayKH U
XUMHYECKUX
TEXHOJIOTUH IS
MIOBBIIICHUS
COOCTBEHHOTO
MHTEIJICKTYaJIbHO
r0 pa3BUTHSA B
BBIOPAHHOM
npogeccCuoHaIbH
O JIeATEIILHOCTH;
METaINpPEIMETHBIE
pe3ynbTaThl: —

bopMyIMpOBaHUs
BBIBOJIOB) JJISI PEIIICHUS
MMOCTABJICHHOM 3aJ1a4H,
MPUMEHEHUE OCHOBHBIX
METOJIOB TTO3HAHUS
(HabsroieHUs, HAYYHOTO
AKCTIIEPUMEHTA) TSI
U3YYCHUS PA3THIHBIX
CTOPOH XUMUYECCKUX
00BEKTOB U TIPOIIECCOB, C
KOTOPHIMHU BO3HHUKACT
HEOOXOIUMOCTh
CTAJIKUBATHCS B
npodeccuoHaIbHON
cdepe; — UCIOJIb30BAHUS
pPa3IUYHBIX HICTOYHUKOB
JUTSL TIONTyYEeHUs
XUMHUYECKOU
uHpopManum, yMeHue
OLICHUTH €€
JIOCTOBEPHOCTH JIJIsI
JOCTHKEHUS XOPOIIINX
pE3yJIbTaTOB B
npodeCcCHOHATILHON
cdepe; mpeIMETHBIC
pE3yNIBTATHI:

ITK-6.

Cnocoben pa3paboTaTh CUCTEMBI MPUMEHEHHSI YOOPEHUH C YYETOM CBOMCTB MOYBBI M1 OMOJIOTHYECKUX OCOOCHHOCTEHN
pacTeHuil 11t 00€CTIeYeHNs CeNTbCKOX035MCTBEHHBIX KYJIBTYP dJIEMEHTAMU MTUTaHUs, HEOOXOAMMBIMHE JIJIs1 (HOPMHUPOBAHUS




3aIVIAHUPOBAHHOI'O YpOiKasd, COXPAaHCHW U IMOBBIIICHUSA IIJIOJOPOANA ITOYBBL

MK-6,
Ua-1

Bri6upaer ontumanbHbie
BUJIbI YAOOpEHUH 101
CEIIbCKOXO3MCTBEHHBIE
KYJbTYPBI C YUETOM
MOYBEHHO-KJIMMATUYECKUX
YCJIOBHM M OMOJIOTHUECKUX
0COOEHHOCTEH KYIbTYp

OCHOBEHI
00IIeH XUMHUH.
XuMHUs
9JIEMEHTOB.
YrieBogopoasl
Kucnoponcone
pxKaiue
MIPOU3BOHBIE
YTJIEBOAOPOJI0
B
BricokomMonek
YIISIPHBIE
OpraHUYECKUE
COCJIMHEHUS

Bunanr
MHHEPATbHBIX
ynoOpeHui
a30THEIC,
dbocdopubie u
KaJIUuMHBIC.
PammonannHOE
HCITOJIb30BaHUE
MUHEPATBHBIX
ynoOpeHui -
3aJ10T MOJy4YEHUS
KA4e€CTBEHHOM U
AKOJIOTUYECKH
YUCTOMU
PACTEHHEBOIUYECKO
U POYKINHU

UHTEPIPETUPOBA
Th JIAaHHBIC O
cocraBse u
CTPOEHUU
BEIIIECTB,
MOJIYYCHHBIE C
OMOIIbIO
COBPEMEHHBIX
buznKo-
XUMHUYECKUX

—  packpbIB
aTh Ha IIpUMeEpax
POJIb XUMHH B
bopMHpoBaHUU
COBPEMEHHOM
Hay4YyHOU
KApTHUHBI MUpA U
B IIPAKTUYECKOU
NEATEIIbHOCTU
YeJI0BeKa,
B3aUMOCBSI3b
MEXKJYy XUMHUEN U
ApYruMu
€CTECTBEHHBIMU
HayKaMH;

—  WUIIOCTP
MUpOBaTh HA
puMepax
CTaHOBJICHUE U
HBOJIIOLUIO
OpraHUYECKOU
XUMHUH KaK HAyKU
Ha pa3JInYHbIX
UCTOPUYECKUX
JTanax ee
pas3BuTHS;

— BJIAJICHUSA
OCHOBOMOJIArarIuMHU
XUMHUYECKUMU
MOHATUSIMH, TEOPUSIMH,
3aKOHAMH U
3aKOHOMEPHOCTSIMU; —
YBEPEHHOE MOJIb30BaHUE
XHMHYECKOU
TEPMUHOJIOTUEH U
CHUMBOJIMKOM; — BJIaJICHUE
OCHOBHBIMH METOJIaMH
HAY4YHOTO MO3HAHMUS,
HCTIOJIb3YEMBIMU B
XUMUU:
HaOJII0ICHUEM,OITICAHUE
M,U3MEPEHUEM,DKCITIEPUM
CHTOM; —

—  onpenesneHs
MEXaHU3Ma PEAKIHNU B
3aBUCUMOCTHU OT YCJIOBHI
MIPOBEJACHUS PEAKIIUU U
MPOTHO3UPOBATh
BO3MOKHOCTb
MPOTEKAHUS XUMHYECKHX
pEeaKIMi Ha OCHOBE THUIA
XUMHUYECKON CBSI3U U
AKTUBHOCTHU




METOOB;
03UpOBATh
BO3MOYHOCTb
IIPOTEKAHUSA
OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBI
X peaxkuui,
JeXaluX B OCHOBE
IIPUPOJHBIX U

IIPOTH

pEareHToB;  yCTaHaBlIC
HHS 3aBUCUMOCTbD
PEAKILIMOHHOMN
CIIOCOOHOCTH
OPTraHUYECKUX
COCJIMHECHUM OT
XapakTepa B3auMHOIO
BJIMSHHUS aTOMOB B
MOJIEKYJIaX C UEIbIO

MIPOU3BOJACTBEHHBI MPOTHO3UPOBAHUS
X MPOJIYKTOB
MPOIECCOB;  TOK peaKkiuu; yCTaHABJIMBA
a3bIBaTh U Th T€HETUUYECKYIO CBA3b
OOBSACHSTH MEXKy KJIaccaMu
3HAYCHUE OpraHWYECKHUX BEIIECTB
00BEKTHUBHOTO JU1s1 00OCHOBaHUS
UCCIIEOBaHUsA MPUHIUHAIBHOU
XUMHUYECKON BO3MOKHOCTH
MPOMBILIJIEHHOCTH MOJTYYEHUS
TUTSt OpraHUYECKHUX
KaueCTBEHHOI'O COEIMHEHUH 3aJaHHOTO
MOHUTOPUHTA COCTaBa U CTPOECHUSI;
COCTOSIHUS
OKpYKaromen
Cpelbl ypOBHS
BO3JIEHUCTBUSA
YyeJoBeKa Ha
PUPOTY.

IIK-6, PaccuuTeiBaeT HOpMBI 1 OCHOBBI AHAJIM3UPOBATH YMETh OIECHUTH Hasbpikamu npuMeHeHus




UJ1-2

J103bI yI0OpeHUH 1o

IJIAHUPYEMYIO YPOKaHHOCTD

CEJILCKOX03SIMCTBEHHBIX

KYJbTYpP C UCHIOJIb30BAHHEM

O6H_IerI/IH$ITBIX MCTOOOB

00IIeH XUMHH.
XuUMHUs
JJICMEHTOB.
YrneBoaopoasl
Kucnoponcone
pKaiue
MIPOU3BOJHBIE
YIJIEBOIOPOJIO
B
BricokoMonek
YIISIPHBIE
OpraHu4YeCcKue
COCJIMHCHHUS

COCTaB, CTPOECHUE
1 CBOMCTBA
BCILICCTB,
MPUMEHSIA
MTOJIOKCHHUS
OCHOBHBIX
XUMHYECKUX
TEOPUH:
XUMHUYECKOTO
CTpOEHUSA
OPraHUYECKUX
COEeIMHEHUN

A. M. bytneposa,
XUMHUYECKOU
CBSI3U;
YCTaHABJIMBATh
MIPUYUHHO-
CJICJICTBEHHBIC
CBSI3U MEXIY
CBOMCTBaMH
BEIIIECTBA U €T0
COCTaBOM M
CTPOCHUEM; MPUM
€HSTh MpaBuUia
CHUCTEMATHUUYECKON
MEKyHAPOIHOMN
HOMEHKJIATYPbI
KaK CpeJICTBa
pa3nuyeHus U

BO3MOJKHBIC
OTPULIATEIIbHBIC
MOCJICACTBUSIHA
OKPYXaIoUIyIoCcpe
JyIIPOU3BOJACTBEH
HOM
JIEATEIILHOCTH,
CBSI3aHHOU C
HCITOJIL30BaHUEM
9KOJIOTHYECKHU
OITaCHBIX
BCIIICCTB HJIN
00pa3yromuxcs B
npoiecce
MIPOU3BOJACTBA B
KOJINUECTBAXIIPEB
pimaromux /K.

b

[IOJIy4YECHHBIX 3HAHUU U
YMEHUM 15
0e30ImacHOTo
HCTOJIb30BaHUS BEILIECTB
U MaTepuasoB B OBITY,
CEJIbCKOM XO3SIUCTBE U HA
MIPOU3BOJICTBE, PEIICHUS
MPAKTUUYECKUX 3a7a4 B
MMOBCEIHEBHOM KU3HHU,
NpeynpeKICHUS
SIBICHUM, HAHOCSIIIIMX
BpeE/l 3J0POBBIO YEJIOBEKA
Y OKPYXKaroLIen cpele;
HCTIOJIb30BaHMS
METOA0B HAYYHOTO
MO3HAHMS: aHAJIN3,
CHUHTE3, MOJICJIMPOBAHUE
XUMHUYECKUX MPOLECCOB
U SIBJICHUW — IIPU
penieHnn y4eoHo-
HCCJIe10BATEIbCKUX
3a71a4 10 U3YYCHUIO
CBOMCTB, CITOCOOOB
MOJTYYEHUS U
pacrno3HaBaHUs
OPraHUYECKHUX BEIIECTB;




uJeHTU(PUKAINT
BEIIECTB IO UX

COCTaBy |
CTPOCHHIO;
IIK-6, CocraBnsieT 3asBKHM Ha OcHOBBI Posb MPOBOJUTD — HaBbIKAMHM YCTaH
na-3 npuoOpeTeHue yqoOpeHuit u | oOmei XuMuM. | OMOTeHHBIX pacueThl Ha aBJIMBAThL B3aUMOCBS3b
pa3pabaTeIBaeT IIaH Xumus AJIEMEHTOB JIJIs OCHOBE MEXKITY JIeATEITBHOCTHIO
pacnpezeneHus: y1o0peHHii B | 2IEMEHTOB. NUTaHUS XUMUYECKUX 4eJI0OBEKA M COCTOSTHUEM
xo3stiicTBe (ceBooOopoTe) ¢ | YrimeBogopoasl | pactenuil. , Buasl | popmyn u OKpYXalollen cpebl,
y4eTOM TpeOOBaHMIMA Kucnoposacone | MuHepaibHBIX ypaBHEHUH HIOKa3bIBATh POJIb
AKOJIOTHYECKOU pxaue ynoOpeHui peakiuu: aHTPOIIOTEHHOTO
0e3ormacHOCTH NIPOU3BO/IHBIC | Q30THEIE, pacueTsl (akTopa B 3arpsa3HEHUU
yraeBoaoposo | pochopHsie u MacCOBOH J10JH OKpY’KaroIel Cpe/bl MpH
B KaJIMHbIE. UTATEIbHBIX HEpaIHOHATEHOM
Beicokomonek | PanmonanbsHOe 3JIEMEHTOB B UCIIOJIb30BaHUH
yJISIpHBIE UCIIOJIb30BaHHUE yI10OpeHusIX repOuInIOB,
OpPraHUYECKUE | MUHEpaJbHbIX (Macchl) HNECTULIUJOB U JPYTUX
COETMHEHMUS y100peHuii - XUMHUYECKOTO ATOXUMHUKATOB OOPHOBI €

3aJ10T MOJy4YEHUS
Ka4eCTBEHHOM U
DKOJIOTHYECKHU
YUCTOWPACTEHUEBO
JTYECKOH
MPOIYKIUH

COEIMHEHHS B
CMECH; PacUCThI
TEIIOBOTO
abdexra
pCaKIInu;
pacyeThbl
00BEMHBIX
OTHOIIICHUH Ta30B
IIPH XUMHUYECKUX
peaKIusIX

COpHOM
PaCTUTEITBHOCTHIO,
BpPEIUTEISIMH H
Oone3HAMU




3. MecTo AMCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juciunnmaa «XHuMUsS» OTHOCUTCS K 0a30Boi dacTu bioka 1 «JlucHurimHel »
nporpammsel OakanaBpuarta corisacHo @I'OC BO B1.0.12u sBnserca o6s3aTenbHOM
TUTSL U3y4YEHUS.

Huciumnna uszydaetcs Ha_l kypce B_1-2 cemectpe (o4uHO) M Ha_l Kypce
(3a04HO)

OOyuarornuecss  JOKHBI  00JagaTh  0a30BBIMM  3HAHUSIMHM  IIKOJIBHOM
IpOrpaMMBbl 10 XUMUHU.

B cBoro ouepenb, 3HaHUA M yMEHHUS MO JAUCHMIUIMHE «XHUMHUS» OyIyT
BOCTpeOOBaHbl MPH U3YYEHUH AUCIUIUIMH:, DKojorus, [louBoBenenue, ®usnonorus
pactenuii, Arpoxumusi, OCHOBBI HAyYHBIX UCCIEAOBAHUIM.

PaSJIeJIBI AUCHUIUIMHBI U MEKAUCHUIINIMHAPHBIC CBA3A C
MoCJCAYHIIMMHA JTUCHTUIVIMHAMMA.

Ne HaumenoBanue o0ecrieynBaeMbIX No Ne paznenoB nannou
/1 (mocneyonuX ) JUCIUTIITAH JTUCIUILINHBI, HEOOXOUMBIX
JUIS1 U3y4deHus (TTOCIIeAYIOITUX )
o0ecrnieunBaeMbIX JTUCITUTUINH
1 2 3
1. Nudopmatuka + + -
2. Maremartnka U MaTeMaTu4yecKas + + +
CTAaTUCTHUKA
3. duzuka + + +
+. Bboranuka + + +
5. dusnoaorust 1 OMOXUMHS PACTCHUIN + + +
6. CenbCKOXO03sMCTBEHHAS + + +
AKOJIOTUS
7. OO6mas reHeTuka + + +
8. OCHOBBI OMOTEXHOJIOTHH + + +
9. 3eMJICyCTPONCTBO C OCHOBAMHU I'€O/IC3UH + + +
10. | Arpoxumus + + +
11. | Bunorpagapctso + + +
12. | [IporpaMMupoBaHUE yPOKAEB MOJIEBBIX + + +
KYJIBbTYP
13. | YueOHas O3HaKOMUTENbHAS TPAKTHKA IO + + +
MMOYBOBEJICHUIO U 3E€MJIECJICIUIO
14.




4. O6beM IUCUMILIMHBI B 3a4€THBIX eIMHULAX C YKA3AHHEM KOJIHYECTBA
aKaJeMHMYeCKHMX YaCOB, BbIICJCHHbIX HA KOHTAKTHYI0 padoTy H HA
CaMOCTOAITEJIbHYI0 PAa00Ty 00y4Yaromuxcs

O6m1ast Tpy10eMKOCTh (00BEM) JUCHUIUIUHBI COCTABIISIET
3 3auetHbIX eauHUI(3E*), 108 akageMu4yecKkux 4acos.

Ounas popma 00yueHust

. Cemectp
Bun yue6GHO#l pabGoThl Bcero 4acoB 1 >
1 2 3 4
216/6 108/ 3 108/3
O61mast Tpy10eMKOCTh: 4achl
3a4ETHBIC CIUHUIIBI
AyauTOpHBIE 3aHATHS (BCEro), B T.4. 86(12)* 44(12)* 42
JIEKITUU 32 (6)* 18 (6)* 14(4)*
naboparopusie 3ansaTus (JI3) 54(4)* 26(4)* 28
npaktuueckue 3aHsaTus (113)
CamocrosaTenbnas padora (CPC), B T.4.: 94 64 30
MOJTOTOBKA K JJA0OPAaTOPHBIM 3aHITHSIM 28 18 10
MOJICOTOBKA K MPAKTUYECKUM 3aHSATUSIM
CaMOCTOSITEILHOE U3YYEHUE TEM 38 28 10
Jloknaapl 6 4 2
Pedepatsr 6 4 2
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 16 10 6
IIpoMexyTouHasi aTTecTallUs — S 36
3a4eT ,OK3aMeH

( )* - 3auamus, npogooumvie 8 UHMEPAKMUBHBIX HOPMAX




3aouHas popma oOydeHUs

. Kypc
Bun yuebGHO#l paboThl Bcero 4acos 1 2
1 2 3
O01mast Tpy10eMKOCTh: 4achl 108/3 108/3
3a4€THBIC €IUHUIIBI 216/6
AyauTOpPHBIE 3aHATHS (BCEro), B T.4.: 28(4)* 14(4)* 14
JICKLIMHU 12 (2)* 6 (2)* 6
naboparopusie 3ausTus (JI3) 12 (2)* 8(2)* 4
npaktuueckue 3ansatus (I13) 4 4
CamocrositenbHas padora (CPC), B T.4.: 152 94 58
MOJICOTOBKA K J1a00paTOPHBIM 3aHSATUSAM 40 30 10
IIOATrOTOBKA K IPAKTUYECKUM 3aHATUAM 10 - 10
CaMOCTOSITEILHOE U3YYEHUE TEM 50 40 10
JloKTa1bI 8 4 4
Pedepatn 8 4 4
[ToaroToBka K TEKyIIEMYy KOHTPOJIIO 36 16 20
IIpomexyTouHasi aTTecTamusd - 3a4er, 36
JK3aMeH
( )* - 3anamus, nposoouMvle 8 UHMEPAKMUBHBIX POPMAX
5. Copep:xaHue IMCUUNIMHBI
5.1. Pa3genpl nucoMIJIMHBI 1 BUABI 3AHATHI B Yacax
Ounast popma 00ydeHUS
Ayautopnble 3anaTusi | Camoc
Ne | HanumenoBanmue paszaesoB u | Bcero (uac) TosiTeb-
n/n TeM (yacoB Has
Jleknun | JIP 113 paGora
1 Pazgen 1. OcHoBbl 0011EH
XUMUHU. 54 (4)° 8(2)" 16(2)° 30
2 Pa3gern 2. XuMHUS 271€MEHTOB.
broreHHbie 3J1€MEHTHI. 54(6)" 10(4)" 10 (2)° 34
AHaTATUYECKAs] XUMMUS
3 Paznen 3. YrineBomopo bl 26 4 12 10




4 Paznen 4.Kucnoponconep-
JKalye IpOu3BOJHbBIE 28(2)" 6 (2) 12 10
yTJII€BOJIOPOJIOB
5 Pazpen 5.
BricokoMonekynsipabie 18 4 4 10
OpraHUYeCKHE COCTMHEHUS
5 [TpomexxyTouHas aTrectanus
- 3a4eT 36 36
6 Hroro: 216 (12)° | 32(6)° |54 (4) 94
( )* - 3anamus, nposoouMbvle 8 UHMEPAKMUBHBIX POPMAX
3aouHas ¢popma oOydeHUS
AyAuUTOpHBIE 3AaHATHS Cantoc
Ne | HammenoBaHue pa3aeioB u Bcero (4ac)
/m | TeM (4acoB) | Jlekum TosTed.
i ; JIP | 113 padora
1 Pasnen 1. OcHOBBI 0011IEH
XUMHMH. 60 2(2)" 4 54

2 Pa3nen 2. XuMuUs D1€MEHTOB. -
buoreHHbI€ 2JIEMEHTHI. 48 4 4 (2)* 40
AHanuTh4YecKas XuMus

3 Paszen 3. YriueBomopoabl 28 2(2)° 2 4 20
Paznen 2
4. Kucnopojcoaeprxaiiue
IMPOU3BOIHBIC 24 2 2 20
yII€BOJOPOIOB-
Paznen
5.BBICOKOMOJIEKYISIpHbBIE 20 2 - 18
OpraHUYECKHE COCTUHEHUS

4 IIpomexxyTouHas arrecrauus -
3a4er 36 36

5 Hroro: 216(6)" 124)° | 12(2)* 6 150

5.2. TemaTnuyeckui mJjiaH JeKINH
Ounas Qopma oOydeHus
No No . Kommuect
HaumenoBanue tem Jiekuuii
1/ | pasn BO 4aCOB




clia

Pa3gea 1. OcHoBBI 0011I€#d XUMHUHK- 8 Yac.

" UX ITPOU3BOAHBIC

1. Beenenue. OCHOBHBIE OHSTHUS U 3aKOHBI CTEXUOMETPHHU. 2

Crpoenue aroma, nepuoanyeckuil 3akon J.1M.Menneneena
1 1 XUMHUYECKas CBS3b.

2. XyUMHYECKass KMHETHMKAa W Karajau3. XHMHYECKOE 2
paBHOBECHE.

3. PactBops1. JlucniepcHble CUCTEMBI. 2 (2)*
OnekTponutnyeckas auccornuaiusi. CuwibHbie U cla0bie
BJIEKTPOIUTHL. [ MAPOIN3 COJIEH.

4. Bona xak cnmalwiit  snektposnut. Jluccomumanus BOJIBI, 2
BOJOPOIHBIM MOKa3aTelb. OKuCIUTEIbHO-
BOCCTAHOBHTEIIHLHBIC PEaKIUU

Pa3znen 2. Xumusi 3jieMeHTOB buoreHHble 3JIeMeHTHI -

Anaautnuyeckas xumusi — 10 yac.

5. 2 buorenHbie snemMeHTbl. XUMHS S-31€eMEHTOB. CTpOEHHE. 2
CBoiicTBa

6. buorennsie P-anementsl. Ctpoenue. CBoMCTBa 3JEMEHTOB 2 (2)*
3-4 A moarpymii.

Ctpoenue. CBOMCTBA 3JIEMEHTOB 5-6 A MOATpyMIL.
Ctpoenne. CBOMCTBA 3JIEMEHTOB 7- A MOATPYIIIIHI.

7. buorennsie d-anemenTthl. CTpoeHue. CBOMCTBA 2(2)*
MukposneMeHTsl. X OmoreHHast pojib B OpraHuU3Me C-X
YKUBOTHBIX

7 AHanutnueckas XuMUsA. MeTOabl KAuyeCTBEHHOIO U 2
KOJIMYCCTBEHHOT'O aHAJIN3A.

8 Du3nKo-xuMHUECKHUE METO/bI HUCCJIEIOBAHUN B 2
OnpeAeICHUN KauyeCcTBa MPOIYKIIMU )KUBOTHOBOJICTBA

Paznen 3. YrieBogopoasl -4 yac.
Teoperndeckne OCHOBbI OpraHuueckod xumuu.. Teopus | 2
A.M.bytneposa..
AInKaHabl M anKeHbl. AJKUHBI M ankagueHbl [ukmoankansel | 2(2)*
Y apOMATHYECKHUE YTJIEBOIOPOIBI

Paznen 4. Kucjsopoacoaepskaimue nmpou3BoaHbIe YIJIeBOA0OPOA0B- 6 yac.
CoupTel OJHOATOMHBIE M  MHOTOATOMHBIE. DEHOJIbI 2
0/JTHOATOMHBIC U MHOTOATOMHBIC
AJpneruapl 1 KETOHBI 2 (2)*
KapOonoBbie kucnotsl PaznooOpa3ue kapOOHOBBIX KHUCIOT 2

Pa3nen 3. BoicokoMOJIEeKYJISIpHBbIE OPraHU4YecKHue coeIuHeHns - 4 yac.




AMMHOKHUCIOTHI. benku 2
Vrnesogel.  Knaccudukamus — .buonmoruueckas — podb. 2
Jlunuael. buonornueckas poss.

Bcero: 32 (10)*

TemaTnyeckuy nJjaH JeKIu

3aouHas opma 0OydeHUS

No KonnuecTBo
n/n | Tembl nexkuit 4acoB
Pazgen 1. OcHOBBI 001Iei XUMHUH

I | OcHOBHBIE CTEXMOMETPUUECKHE MOHATHS U 3aKOHbI XUMHUHU. 2 (2)

PacTtBopsl. JlucnepcHbie CUCTEMBI.
Onektponutuyeckas  gucconuanus.  CwibHble W cja0bie
BJICKTPOIUTHL. [ HAPOIIN3 COJIEN.
Paznen 2. Xummus 3j1eMeHTOB. BrOreHHbIE 3JIEMEHThI
AHAJIMTHYECKAS] XUMUSA
2 | buorennsie S, P, d - anemeHTl. MUKPO3JIEMEHTHI. 2
3 | MeTo1bl KaUeCTBEHHOTO U KOJIMYECTBEHHOTO aHAJIN3a. 2
duznyeckue U GU3NKO-XUMUYECKUE METO/IbI aHAIHM3a
Pa3nen 3. (OcCHOBBI OPraHN4YecKOd XUMHUM Y TJIEBOAOPOAbI .
3 | .TeopeTnyeckrue OCHOBBI OpPraHUYECKOW XUMUU.. Teopus 2(2)°
A.M.bytiepoBa. AJIkaHbl M aJKE€HbI. AJIKUHBI U aJTKaJUCHBI.
[{uknoanKkaHbl 1 apOMATHYECKUE YTIIEBOJIOPObI
Paznen 4 . Kucjopoacoaepxaniue npou3Bo/JHble YIJI€BOA0POIA0B..
CoupTbl 0IHOATOMHBIE U MHOTOATOMHBIE. DEHOJIBI OTHOATOMHBIE U
MHOTOaTOMHbIE. AJIbJIETU/IbI U KETOHBI KapOOHOBBIE KUCTOTHI U HX 2
MHOT000pasue
Pa3zaea 5. BbICOKOMOJIEKYIsIPHbIE OPraHU4YeCcKHe COeIMHEHUs
AmunokucnoTsl. benku. Yraesonsl. Knaccudukarus buonornueckas
posb. Monocaxapusl u [lonucaxapuasl 2
['eTeponMKIMYeCcKre COCTUHEHUS
Bcero: 12(4)°
3aounas popma o0yueHusn
Ne i/t Kouunuecr
BO 4YaCOB
Ne TeMbl NpakTHYECKUX 3aHATHH




IIpakTnueckoe  3ausitue 1.  TeopeTtmueckne  OCHOBBI
OpPraHUYeCKOM  XHMHUHU.. AJKakbl W  AJIKCHBIAJIKHHBI W
ankaaueHsl. [{uknoankaHbl 1 apOMATUYECKHAE YTIIEBOIOPOIBI.

CrnupThl OIHOATOMHBIE U MHOTOATOMHBIE. DEHOJIBI OTHOATOMHBIE
U MHOTOATOMHBIE. AJbAeTubl U KeTOHbI KapOOHOBBIE KHCIOTHI
AmvuHokucinoThl. benku.Jlunmuael. VYruesoasl. Krnaccudukamms
buonornueckas posb. Monocaxapuasl u Ilonucaxapuasl
['eTepormknmyeckue COeTMHEHNUS

HToro:

TemaTnyecknii JIaH J200pPaTOPHBIX 3AHATHI
Ounas ¢popma o0yueHust

Ne n/n

Tempbl J1a00OpPAaTOPHBIX 3aHATHH

Koanuec
TBO
JacoB

Pasnen 1-16 4.

Jlabopamopnaa paboma Ne 1. NHCTpyKTa)X MO TEXHUKE
6e30macHOCTH MU pabOTe B XUMUYECKOHN 1abopaTopui.
Knaccuduxkaius 1 HoMeHKIaTypa HEOPraHUYECKUX COCTMHEHUN.
XYUMHUYECKHE  CBOMCTBA M MOJy4YeHHE  HEOPraHMYECKHX
COEeIMHEHUH.

HenoBas urpa. Tema: « Peabnauranusi XuMHUH KaK HAYKI.

Jlabopamopnaa paooma Ne 2.CtpoeHue aroma. 3anucu
AIIEKTPOHHBIX (POPMY aTOMOB.

Jlabopamopnas padoma 3 .OCHOBHBIE 3aKOHBI CTEXUOMETPUHU
OmnpeneneHre MOJISIPHON MacChl SKBHUBAJICHTA MarHMsl.

Jlabopamopnaa paboma Ne 4. Xumuyeckas KUHETUKA H
XUMUYECKOE PAaBHOBECHE.

a) 3aBUCHUMOCTb CKOPOCTHM pE€aKIMu OT KOHIEHTpaluu
pearupyromnmx BEMIECTB U OT TEMIIEPATYPhI;

6) CwmemnieHne XUMHYECKOTO PpAaBHOBECHS TP HM3MEHEHUU
KOHLICHTPAILIMY PEarupyrolnX BEIIeCTB.

MyabsTumenuiinbiii GuabM: «CKOPOCTh XUMHUYECKON PEAKIIUM.

Jlabopamopnaa paboma Ne 5. PactBopsl. ['maponus coueil.
DNEKTPOIUTHYECKAs] JUCCOIUALINS,

42y

Jlabopamopnasn paboma No 6. OKucauTenbHO-
BOCCTAHOBHTEIIPHBIC  PEAKIMH. 3aBUCHUMOCTh  OKHUCIHTEIBHO-
BOCCTAHOBHTEIIBHBIX ITPOIIECCOB OT PEAKIIUH CPEJIBI.

Paznen 2

Jlabopamopnasa paooma Ne 7. BuoreHHBIES-3]IEMEHTBI




Jlabopamopnaa  paooma  Ne8.Buozennvie P-amemeHTsI.

8 2(2)"
buozennwvie d->neMeHTHI. )
Jlabopamopnaa paooma Ne 9. Tumpumempuueckue memool
ananusa.

9 Kommnekconomerpuueckoe omnpenenenue unoHoB Ca u Mg B 2
NOYBEHHON BBITSKKE . OrnpejaeneHne oOOIIEH MKECTKOCTH BOBI.
OmnpeneneHue XJIOPUIOB B MSICE U MACOIMPOAYKTaX.

Jlabopamopnaa paboma Ne 10.DU3NKO-XUMHUECKUE METOIbI
ananuza. OnpeesieHue CoIepKaHus CyXuxX BeIleCTB B Ipodax )
pacTUTENbHON MPOAYKIMH ( B IJI0/IaX U OBOIIAX) METOM
pedpakToMeTpHH.
Pazpnen 3.
Jlabopamopnasa paboma Ne 11. MeToabl OUUCTKU U pa3AeiICHUS 4
OpraHUYeCKUX BEIICCTB.
Jlabopamopnasa paboma Ne 12 TlonyyeHrue u XUMAYECKUE 4
CBOICTBA aJIKAHOB M AJIKEHOB.
Jlabopamopnasa paboma Nel3.1lonyueHue aleTuieHa U U3y4eHUE
ero cBOMCTB. M3yueHne XUMUUECKUX CBOMCTB apOMaTUYECKUX 4
yTJI€BOI0POJIOB
Paznen 4
Jlabopamopnaa paboma Ne 14. XuMrdeckue CBOMCTBAa CHUPTOB 4
XHUMHUYECKHE CBOMCTBA (DEHOJIOB
Jlabopamopnasa paboma Ne 15. XuMudeckue CBOMCTBA 4
aJbJAETHIOB U KETOHOB
Jlabopamopnasa paboma Nel 6. XuMHuueckre CBOMCTBA
KapOOHOBBIX KUCIOT. XMMUYECKHE CBONCTBA OKCUKApOOHOBBIX 4
KHCJIOT.
Paznen 5
. Jlabopamopnasa paboma Ne 17 benxu. Jlunuael. YTieBobl. 4
Monocaxapuasl u [lonmcaxapuabl
54 (6)"
UTOTrO ©)
3aounasi gopma o0yueHus
Ne i/t Konnuecr
Ne TeMbl J1a00paTOPHBIX 3aHATHI BO 4aCOB

Paznen 1(4)




Jlabopamopnasa paboma Ne 1.

OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHU. OCHOBHBIE
MIOHATHS U 3aKOHBI CTeXuoMeTpuu Penienue 3amad., PacTBopsl.
IM'uaponus coneid. DNEKTPOIUTHUECKAS] AUCCOLMALS,
OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaKkuuu: CTEIICHb
OKHCJICHUSI, OKHUCIMTEIIM W BOCCTAHOBUTEIH; COCMABAEHUE
VPA8HEeHUS OKUCTUMENbHO-80CCTNAHOBUMENbHBIX PeaKYUL,
OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

Paznen 2(4)

Jlabopamopnasa paboma Ne 2. BuOreHHbBIES-3]IEMEHTHI
Jenosasa uzpa «llpogpeccuonanvry. Qbodwenue 3nanuii no
meme «Azom u e2o coeounenus.»

buozennwvie P-31emMeHTHI

2(2)*

Jlabopamopnaa paboma Ne 3. Ananutuueckas XuMusi. MeTobl
KauyeCTBEHHOI'0 H KOJWYECTBEHHOI'O aHAIN3a.
Tumpumempuueckue memoovl aHaIU3q.
Kommnnekconomerpuueckoe omnpeaeneaue unoHoB Ca u Mg B
MOYBEHHON BBITSKKE. OmpeneneHne oO0Ield >XECTKOCTH BOJIBI.
DU3NKO-XUMHUYESCKHUE METOIbI aHaJIn3a. Onpenenenue
colepKaHUsI MACCOBOM JI0JU CyXUX BEIIECTB B IMpobdax
pacTuTenbHOM mpoaykKuuu ( B IUI0JaX W OBOIIAX) METOM
pedpakTomeTpun.

Paznen 3 (2)

Jlabopamopnasa paboma Ne 1.. MeTolbl OUUCTKA U pa3/I€ICHUS
opraHndeckux BemiecTB. [lonydeHne W XMMUYECKHE CBOMCTBA
alKaHOB M ainkeHOB. [lonydeHuwe aneTuiaeHa U H3YYEHHE €ro
CBOWCTB.

Pasnen 4,5(2)

Jlabopamopnasa paboma Ne 2. J/labopamopnas paboma Ne 4.
XVWMHUYECKHE CBONCTBA CIIMPTOBXHUMHUECKUE CBOMCTBA (hEHOJIOB.
. XMMHUYECKHUE CBOMCTBA alibJIETUIOB U KETOHOB. Jlabopamopnasn
paooma Ne 3 XUMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIIOT.
XUMUYECKUE CBOMCTBA OKCHUKapOOHOBBIX KHUCJIOT.
benkun.JIunuael. Yrnesoael. Monocaxapuasl u [lonucaxapuasl

Hroro:

12(2)*u.

5.4. Conep:xanue pa3ieioB IMCIUTIAHBI.

HaumenoBan | Conepxkanue pasnaena
He TeM
pasaeina

Kowm-
MEeTEHIINNA

OCHOBBI OcCHOBHbIE TOHATHSI W 3aKOHbI cTeXuoMerpuu MoJb.

OIIK-1




o01en
XUMUH

[Tocrositnnas ABoraapo. MonsipHas Macca. 3aKOH COXpaHEHHS
Macchl BEIIECTBA, MOCTOSHCTBA COCTaBa. 3aKOH ABOTajpo.
XUMHUYECKUH  JKBUBAJCHT, (HAKTOp  SKBHBAIECHTHOCTH,
MOJISIpHAsI Macca SKBUBAJICHTA. 3aKOH YKBUBAJICHTOB.

CTtpoenue atoma, nepuoanyeckuii 3axkon JI.M.MenesneeBa
U XMMHUYeCKas CBA3b.

KBanToBble uHCHa: TriaaBHOE, OpOUTAIBHOE, MarHUTHOE U
CIIMHOBOE; JHEPre€TUYECKUE YPOBHUM M TOJYPOBHH aToma B
OCHOBHOM coctossHuM; npuHuun Ilaynu; npasuno ['yHpaa;
AJIEKTPOHHBIE €MKOCTU OpOuTaNel, MOJypOBHEW U ypOBHEH
aTOMOB; CMOCOOBI 3aMHUCHU DJEKTPOHHBIX (POPMYJ aTOMOB
9JIEMEHTOB; COBpeMEHHas (OPMYIHPOBKA MEPHUOTUIECKOTO
3aKOHa; CTPYKTypa MEPUOINYECKO N CHUCTEMBI;
MEPUOIMYHOCTh HM3MEHEHHUSI CBOWCTB JJIEMEHTOB. THIIBI
XUMHYECKOMU CBSI3H.

XHMHYecKasi KHHETHKA,CKOPOCTh XMMUYECKOW pEaKIMH U
(akTopbl, BIMAIONIME HA HEro; 3aKOH JEHCTBYIOIIMX Macc;
3aBUCHUMOCTD CKOpPOCTH  XMMHUYECKOM peakuuu OT
Temneparypsl, npaBuio Baut-I'odda; ypaBuenue Appenuyca,
SHEprusl axkTHBAIMM;  KaTalu3, Karajau3atop, (epMeHT;
3HAHHME YYEHHUS O CKOPOCTH XHUMHYECKOW pEeaKklMH B XUMUH,
OMOJIOTHH, B CEIbCKOM M HAPOJHOM XO341CTBE; XMMHYecKoe
PaBHOBecHe, JMHAMHYECKUH  XapakTep  XMMHYECKOIro
paBHOBECHUS, NPU3HAKM MCTUHHOTO PpAaBHOBECHUS, 3aKOH
JEUCTBYIOIUX MaceC JUIsl XHMUYECKOTO PABHOBECHS, TPUHLIUI
Jle-Illatenne, poJib XUMHYECKUX paBHOBECHI1 B
IIPOU3BOJICTBE.

PacTtBopbI1.Cr10CcOOBI BBIpAXKEHUSI KOHIICHTPAIIMH PACTBOPOB:
MOJIIpHasT ~ KOHIEHTpalus,  MOJISIpHAas  KOHLIEHTPALUs
SKBHBAJICHTA, MaccoBast JIOJIST; ANEKTPOJIUTUYECKAS
IMCCOLMAIINSI, KOHCTAHTa U CTENEHb JUCCOIMAIINU, CUIIbHbIC
U cladble DJEKTPOJIUTHI, KPUCTAIUIOTUIAPATHI, KOIPPHUIIHEHT
AKTUBHOCTH.

Boxopoaublii moka3arteib pacTBOpoB Bonga kak ciaObiid
ANEeKTPOJUT.  Jlucconmanysi  BOJIBI,  BOJIOPOJHBIA U
THAPOKCHIIBHBIN [MOKA3aTEIN PACTBOPOB; THAPOIHN3 COJIEH,
THNBI THAPOJIM3A COJIell, 3HAUCHUE PAaCTBOPOB CHIIBHBIX H
c1a0bIX JICKTPOJIMTOB B XUMUH

OKHCJINTENbHO-BOCCTAHOBUTE/IbHbBIC PEAKIHH; CTEIEHb
OKHUCJICHHS, OKHCIUTEIM W BOCCTAaHOBHUTENN; COCTaBIICHHE
YPAaBHEHUN  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI;
posb OBP B %HU3HM KHUBBIX OPTraHU3MOB.

Xumus
3J1eMeH
TOB.
buorennnie
3J1€MEeHTbI

XuMus _3J1eMEeHTOB. Makpo-, MHUKpO-, YIbTPOMHUKDPO -
3JIEMEHTHI UX POJIb B HAPOJIHOM XO3SIICTBE.

Xumusa _ S-3jeMeHToB.O0IIIME  CBOWCTBA DIEMEHTOB  1-A
noarpynmnsl. [Ilenoynsie MeTaibl Kak BOCCTAHOBHUTEIH.
KaTnoHBI 1IeTOYHBIX METAJUIOB KaK Ba)KHEHIIash XUMHYECKast
dbopma uX cymecTBoBaHUs B mpupone. OOmme CBONCTBa




anieMeHTOB 11 A-noarpynnbsl; (QU3MYECKHE W XHUMHUYECKHE
CBOMCTBA  MarHusi M KaJblLMsl, HUX BOCCTAaHOBUTEJIbHBIE
CBOMCTBA; KAaTMOHBI MAarHus M KaJbLMs KaK BaKHEHIIME
(OpMBI CYIIECTBOBAHUSI ATHUX BIIEMEHTOB B HPUPOE; HOHBI
Ca®* u Mg>" B %UBOIi KIeTKe, poJib Maruus B XJI0po(uILIE,
nonbel Ca®* 1 Mg®" B )epMEHTATUBHBIX PEAKIHUAX; KECTKOCT
BOJIbI.

Buorennslie P-31ementbl_OO01ume cBoiicTBa 3yieMeHToB 111-
A noarpynmnel. Ou3ndeckue U XMMUYECKHUE CBOMCTBA 0Oopa,
METaJUIMYECKOTO  QJIIOMUHUS; OKCHUIBI U  THAPOKCHJIBI
AMIOMUHUS, aM(OTepHOCTh OSTUX coeAuHeHW. OOmue
CBOMCTBa 2jeMeHTOB 1Y-A NOATrpyImsl;

XUMUSI HEOPraHUYEeCKUX COCIMHEeHMM yriepoma. OoOmmue
CBOWCTBA  DJEMEHTOB Y-A moarpynmbl. XHUMHYECKHE
CBOMCTBA  MOJIEKYJSIPHOTO  a30Ta. AMMHAaKk U  €ro
MPOU3BOJIHBIE, OKCUJIBI a30Ta, a30THAsl KUCJIOTAa U €ro COJIH.
3HaueHue a3zota 1 gpocdopa Kak I€eMEHTOB nUTaHus. OOmue
cBOMCTBa »dneMeHTOB Y 1-A mnoarpynnbl.  MonekynspHbIi
KHCJIOPOJT KaK OKHCIUTEINb. Pons  dyHKIIMOHATHHBIX
KHCJIOPOJI0COACPKAIITIX rpymnn B OMOMOJIEKyIIax.
CoenuHeHus cepbl M TPUMEHEHUE UX B HAPOJHOM XO3SMCTBE.
OO6mme  cBoiicTBa  31neMeHTOB  Y11-A  moArpymmer:
XUMHUYECKHE CBOWCTBA. [IpuMeHeHHE cOoequHEHMH Xjopa B
HApOJITHOM XO3SIICTBE.

Buorennnie d-yieMeHThl. MukpodjaemMenTbl. OOmue
CBOICTBa MEPEXOJHBIX METAIOB. PO MHUKPO3JIEMEHTOB B
OpraHu3Me pacTEHUH.

TK-6
W1

AHaJauTHUE
cKasi
XHUMHS.
MeToanl
aHaJImM3a

KauyecTBeHHBIH M KOJIMYeCTBeHHbIN aHaamu3 OrnpeneneHue
KaTHOHOB M AHWUOHOB B BOJHBIX PacTBOpaxX 3JICKTPOJIUTOB.
YacTHbIC peakiii Ha HOHBI.

Onpenenenne koHUeHTpauuu MoHOB Ca m Mg B mpupoaHon
IMATHEBOIL  BOJE. Ompenenenue  oOmEeld  JKECTKOCTH
HCCIIETyeMOM BOJIONIPOBOHOM BOJIBI.

Yraesogopo
IbI.

Teopernyeckue OCHOBbI OpPraHu4veckoil xumuu. Teopus
A.M.bytnepoBa Twumnbl XMMUYECKOW CBSI3W M THOpUIU3ALIMS
3JIEKTPOHOB B PA3JIMYHBIX OPTraHUYECKUX COEIUHEHUSIX.
Knaccudukanus u HOMEHKIIaTypa OPraHUYECKUX BEIIECTB.
AJIKaHBI M  aJKeHbl. YTJEBOJAOPOJbl  OCHOBHBIX
romoJiornueckux psgoB. dusnueckue cporicrsa. Mzomepus u
HoMeHKIaTtypa. CriocoObl MOTY4YeHHUs: U3 TPUPOIHOTO CHIPhS
—HedTH ,ra3a; THAPUPOBAHHE AIKCHOB M AJKHMHOB, pEaKIus
Bropuia, cruaBieHue coneii kKapOOHOBBIX CO IMIETOYaAMHU.
XUMHUYECKUE CBOWCTBA-

peakluy 3aMelICHUsI.

AJIKeHBI. dusnueckue CBOMCTBA. N3omepus 51
HOMeHKJaTtypa. CrnocoObl NOJY4eHUs: KPEKUHI aJKaHOB,
TUAPUPOBAHUE AJIKUHOB, Jeruaparanus CIIUPTOB,
JNETUAPUPOT AIIOTEHUPOBAHUE MOHOT'aJIOT€HAIKaHOB.
XHMMHUYECKHE CBOWCTBA : IPUCOCIAUHEHMS, OKHUCICHUS,

nosmmepu3zaiuu. [IpaBuino MapkoBHHKOBa
AJIKMHBI, aJIKaJeHbl, [IUKJIOAIKaHbI, APEHBL.
CrniocoObl MOJy4eHUsl, XHMUYECKHUE CBOMCTBA, TOKCHYHOCTB,

OIK-1
UJI-1
WJ1-2
WJ1-3

TK-6
WJI-1
WJ1-2
Ua-3




IIPUMEHEHHUE. .

Kucaopoac
oJep:xaime
NMPOU3BOIH
ble
yIJIeBOA0OPO
J0B.

Tema 3. Cnuprel OJHOATOMHBIE W MHOIOATOMHBIE.
Crpoenne u knaccupukanuss cnuproB.  Kiaccubpukarms
COUPTOB MO THUILy YIJIEBOJAOPOJHOIO pajauKaia, YHUCILY
TUAPOKCWIIBHBIX Tpymil. BiusHUEe cTpoeHus CIupToB Ha
¢usnveckue cBoiicTBa .JoMosorndeckuil pSIIpeaeTbHBIX
OJIHOATOMHBIX ~ COUpPTOB. M3oMepuss U  HOMEHKIATypa
QJIIKAHOJIOB, UX 001mas Gopmyia.

XUMHYECKHE CBOMCTBA aJIKaHOJIOB. Peaxinn,
HNOJATBEPXKJIAIOIINE KHUCIOTHBIE CBOMCTBA cHUpTOB.Peakiuun
3aMeIleHUs] TUIAPOKCUIIBHOW Tpymnmbl. MexXMoieKyaspHas
neruaparanus cnuptoB. CloxkHbIE 3PUPbl HEOPTaHUUECKUX U
OpraHMYecKux KHUCJIOT. OKHCIE€HHE U  OKHUCIUTEIbHOE
JNETUIPUPOBAHUE CITUPTOB.

[Tonyuenue CIUPTOB: TUAPOIIU3 raJloreHaIKaHoB.
l'upparauus ankeHoB. BoccraHoBieHHe KapOOHMIIBHBIX
COECIUHEHU.

OtnenbHBIE TNPEACTaBUTENM  ajJKaHOJIOB. MeTaHOJ, ero
MIPOMBIIIITIEHHOE MoJTy4yeHue u IIpUMEHEHUE B
MIPOMBIIIIJIEHHOCTU. DTaHOJI, €r0 MOJIyYeHUE U JIeHCTBUE.
MHoroaroMHuble cniMpThl. M30Mepusi 1 HOMEHKIIATypa JIBYX
- M TpexXaTOMHBIX cHUpPTOB. (OCOOEHHOCTH XMMHUYECKUX
CBOMCTB MHOTOaTOMHBIX CIIMPTOB.

®enoanl. CtpoeHne u cBoiictBa (enona IlomydeHue wu
npuMeHeHnue (peHora.

Nx xapakTtepuctuka. 3HaueHHE B OMOJIOTHYECKUX OOBEKTaX,
MUIIEBON 1 TIepepadaThIBAIONIEH TPOMBIITIICHHOCTH.
CriocoObl TONTy4eHHs, XUMUYECKUE CBOMCTBA, TOKCUYHOCTD,
npuMmeHenue. KauecTBeHHbIEe peakIMM Ha OJHOATOMHbBIE U
MHOTOQTOMHBIE CITUPTHL..

AJIberubl ¥ KeTOHBDI.

CrtpoeHue, HOMEHKIIATypa, CIIOCOOBI MOTY4YEHHUs, XUMHUUECKHE
CBOMCTBa M mpuMeHeHHe. KauecTBeHHbIE peakIUH Ha
QJbJICTU/IbI U KETOHBI

KapGoHoBble KHCJIOTBL. U MX 3HAYCHHE B PACTUTEIHHOM U
JKUBOTHOM  OpraHM3Me, TEXHOJOTHMH TPOU3BOJACTBA U
nepepaboTKU MUILEBBIX MTPOTYKTOB.

l'omonoruueckuii  psaaxkapOOHOBBIX kuchnoT. llonstus o
KapOOHOBBIX KHCIIOTax u ux
ki1accudukanys. [ 'omonorunueckuit pAANpENeTbHBIX
OJTHOOCHOBHBIX ~ KapOOHOBBIX  KHCJIOT, HXM30MEpHUS U
HOMeHKJIaTypa . Pu3ndeckue cBOHCTBa KapOOHOBBIX KHCIIOT.
XUMHUECKHE  CBOMCTBakapOOHOBBIX  KHcioT. Peakium,
WITIOCTPUPYIOLUE KUCIOTHbIE CBONCTBA M UX CPaBHEHHE CO
CBOMCTBaMHU HEOPraHUYECKUX KUCIIOT.

Crnioco6bl oTy4eHUSKapOOHOBBIX KUCIOT. OOmme crnocoobl
MOJIydeHUsI : OKHCJICHHE aJKaHOB, AaJKEHOB, MEPBUYHBIX
CIHUPTOB, AJIbJIETUIOB.

OtneiabHble  TMpeACcTaBUTE M W HMX  3HAYeHHe B
pacTUTENILHOM M JKMBOTHOM  OpraHu3Me, TEXHOJOTUHU




MPOU3BOJACTBA M NEpepadOTKU [IUILEBBIX IPOIYKTOB.
Baxneiimue mnpeacraBuTenan — KapOOHOBBIX KHUCIOT M HX
ouonorudeckas posib. Crenuduaeckue crocoObl MOTYICHUS,
CBOWCTBA U IIPUMCHEHHUE MYypaBbUHOHM, YKCYCHOH
MaJIbMATHHOBOM U T.JI. KACIIOT.

5 Bricokomo
eKyJIsIpHbIe
OpraHu4ecK
ue

coeANHEeHHUS

AMuHOKkHCI0TBI.  beaxkm . CrtpoeHue, HOMEHKIATypa M
usomepus amuHokucnot.Kinaccupukanusa.  XuMuuyeckue
CBOMCTBa aMUHOKHUCIJIOT. AM(POTEPHOCTh CBOMCTB: OCHOBHBIE
CBOMCTBA II0 AMMHOIPYIIE; KHCIOTHBIE CBOWCTBA IIO
KapOOKCUIILHOM rpynne-COOH. benku-npupoaHbie
nonmuMepsl. @yHkuuu OenkoB B opraHuzMe. CrpoeHue
O6enkoB.  llenTuaHple W BOJOpPOAHBIE CBSI3U B  OejKax.
Knaccudukanus 6enxos . CBoiicTBa 6€ITKOB

OIK-1
W1
WJ-2
UJ1-3

Yraesoasl. [NonudynknmonansHeie
YIIE€BOJOPOJOB.  BbICOKOMONEKYISIpHBIE
BEILECTBA. YTJIEBOJBL

Jlunmuael. Kupsl ¥ kupHbIe KUCJAOTHI. [InmeBbie sKupsbl.
Kupsl kak cinoxHble 3QUPHl TIHLIEPUHA. XUMHUYECKHE
CBOWCTBA JKHPOB : THUAPOJIN3, OMBUICHHE, THAPUPOBAHUE.
buonoruueckast poss xkupoB. VX mcnonb3oBaHue B OBITY U

MIPOU3BOIHBIC
OpraHuvYecKue

MIPOMBIIIJIEHHOCTH.  MplIa.
ONTHYECKAas  H30MepHs,
KavecTBeHHbIE peakiyy.

buonoruyeckoe

KOJb4YaTO-IICITHaA

3HauYEHUeE,
TayTOMEpUS.

OIK-1
W1
V-2
UJ1-3
TK-6
V-1
V-2
UJ1-3

6. YueOHO-MeTOAMYECKOE 00ecTiedyeHHe CAMOCTOATEILHO PadoToi

Temarnueckuit IaH CaMOCTOSTEILHON PabOTHI

PeKOMCH,Z[yeMBIe HCTOYHUKH

Komnunue nHpopmaruu (Ne ncTouHMKA)
CTBO (uHTEpHET
. OcHoB Jomnoun
n/m | TemaTuka caMOCTOSTENHPHON PaOOTHI 4acoB -pecyp
Has HUTCJIbHAs
(Ouno/ CBI)
3804HO) (u3 1.8 (n3 1.8 (3 11.9
PI) PI) PID)
IHoaroroBka Kk npakTu4eckum 3anaTusam —/10
TeopeTnyeckre OCHOBBI OPTraHUYECKOMN -/ 2 2.4 8,20,21, 1-6
XUMUHU.OCHOBBI CTEPECOXUMUH 22,27,28,
DNEKTPOHHOE CTPOCHUE OPTaHUYECKUX 29
COCJIMHCHU I
OO01re TPUHIIUIBI PEAKIIMOHHOMN -/ 2 2.4 8,20,21,
CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUM 22,27,28,
29
OcCHOBHBIC KJIaCChI OpPraHUYECKUuX | -/ 2 2.4 8,20,21, 1-6
coenuHeHur 2.1. YriaeBoaoponbl BCEX 22,27
TOMOJIOTHYECKHX PSIJIOB




l"anoreHonpoun3BoAHBIE YTIEBOJAOPOAOB | -/ 2 2,4 8,20,21, 1-6
22,27,
28,29
Kucnopoaconepxaiiue opraHu4ecKue -/ 2 2,4 8,20,21, 1-6
COCIMHEHUS 22,27,28,
29
IoaroroBka k JiabopaTopHbIM 3aHsATUSIM- 28/40
OCHOBHBIE KJIACChI HEOPTaHUYECKUX 2/4 1,3 5,6,7,9, 1-6
COEIMHEHU. 10.12.16,
MomnsipHas Macca S5KBUBaJIEHTa. 3aKOH 2/4 1.3 5,6,7,9, 1-6
SKBUBAJICHTOB. 10.12.16,
PactBopsbl. KoHIlEHTpanuu pacTBOPOB. 4/4 1,3 5,6,7,9, 1-6
IM'uaponus coneit . DIeKTPONPOBOAHOCTh 10,1216,
PacTBOpPOB.
XUMHYECKHE CBOUCTBA S-2jieMeHTOB.. P- | 2/4 1,3 5,6,7,9, 1-6
DJIEMEHTOB. 10.12.16,
MeToabl KaueCTBEHHOTO U 4/4 1,3 11,13,14, 1-6
KOJIMYECTBEHHOI'O aHAJIM3a 15.19
[TonydyeHnue u XMMHUYECKHE CBOMCTBA 2/4 2.4 8,20,21, 1-6
aJIKaHOB U alikeHOB. [loyuenue 22.,27.28,
allCTUJICHA U N3YYCHUE €TI0 CBOWCTB. 29
XUMHUYECKHE CBOMCTBA CIIUPTOB 2/4 2.4 8,20,21, 1-6
22,27,28,
29
XHUMHUYECKHE CBOUCTBA alIbJIETUIOB U 2/4 2.4 8,20,21, 1-6
KETOHOB 22,27,28,
29
XHUMHUYECKHE CBOMCTBA KAPOOHOBBIX 2/4 2.4 8,20,21, 1-6
KHCIHOT. 22,27,28,
29
benaxu.JInmmuael. YrieBogsl. 2/4 2,4 8,20,21, 1-6
Monocaxapuasl u [Tonmucaxapuas 22,27,28,
29
CamocrosiTesibHOe u3yuenue teM — 38/50
TUnBl XUMUYECKUX CBSI3EUN -2 /4 1,3 3 1-6
KaranusaTopsl u KaTaIuTHYECKHE -2 /4 1.3

CHCTCMBEI.




7 | BomopoaHblii mokas3aTeiab U ero 2/4 1,3 3 1-6
3HAYCHHUE B OpraHu3Me.
8 | KpyroBopoT a3ora B mpupoae. YcBoenue | 2/ 4 1,3 3 1-6
a30Ta paCTEHUSIMU.
9 | MuHnepanbHble yI00OpEHUS U 2/4 1,3 4 1-6
palMoHaIbHOE UX TPUMEHEHHE
10 | Mukpoanementol.  OOmmue  cBoiictBa |4 /4 1,3 3,5 1-6
MePEXOJIHBIX METAJIIOB
11 |Ponp MuKposneMeHTOB B opranusme | 4 /4 1,3 3,5 1-6
pacTeHU W IKUBOTHBIX. OKOJOTUS H
TOKCHKOJIOTHS TSXKEJIBIX METaJIIOB.
A3oTcoaepKale opraHnuecKue 2/2 2,4 8,20,21, 1-6
COCIUHCHUS. 22,27,28,
29
VYrineBoapl — MOHOCAXapHJIbl. 4/ 2 2.4 8,20,21, 1-6
buonorunueckas pos. 22.,27.,28,
29
Yraesoae! — [lomucaxapuasl. 2/ 4 2,4 8,20,21, 1-6
buonorunueckas posis. 22.,27.28,
29
[TonuBuHuxnopuA. [lomuctupo:n. 2/ 2 2.4 8,20,21, 1-6
22,27,28,
29
Pa3nooOpasue munuaoB U UX poJib B 2/ 4 2.4 8,20,21, 1-6
OpraHu3Me. 22,27,28,
29
AMWHOKHCIOTHL, NENTUIBI U OEIKHU 4/ 4 2.4 8,20,21, 1-6
22,27,28,
29
[IpupoaHbie MOIUMEPHI B OPTaHU3ME. 4/ 4 2,4 8,20,21, 1-6
22,27,28,
29
Jloxnanb! 6 /8 1-6
Pedepatsr 6 /6 1-6
IToaroToBka K TEKyIIeMy KOHTPOJIIO 16
/36
Bcero 94/
150

Y4eOHO-MeTOAMYECKHE MATEPUAJIBI IVIS1 CAMOCTOSITEJIbLHOM PadoThI.
JI71s1 MpoBeICHUS CAMOCTOATEIHHON PA0OThI IO XUMUYECKHUM JUCIUTUIMHAM TI0

Kaq)ez[pe XUMHH U34aHbl CICAYIOMHNC MCTOANYCCKHUEC YKAa3aHUA:



1. AtaeBa P.Jl.,CranbmaxkoBa B.Il., Ucaesa H.I'. Kontpons u camoctosTenbHas
pabora Mo XMMHH. Y4YeOHO - METOIMYECKOEe MOcoOue i CTYyJEHTOB 1-ro Kypca
cnen. 111801-Berepunapus, 111100 —3ootexnus, 111400-Boanbsie Ouopecypcesl u
akBakynbTypa, 110400-Arponomus, 110500-CanoBoactso,l10900-Texunonorus
MPOU3BOJICTBA W  MEpepabOTKH  C.-X. MpoaykTos,,110800-ToBapoBeaeHue u
JKcHnepTU3a ToBapoB. Maxaukana, 2013.

2. Myp3aeBa A.H., YyoypkoBa C.C., AsmuzoBa 3.A. .YueOHO-METOAMYECKOE
nocobue it 7a00paTOPHO-MPAKTUUECKUX 3aHATUAN MO paszneny « dusznueckas u
KOJUTOMAHAsT XUMUs» Kypca «Opranuyeckas ,0Mojioruyeckas W (puskosmiongHas
XUMHS»  JUIsL CTYJIEHTOB BTOPOro Kypca Oo4HOW (opMm 0Oy4yeHus, HampaBieHUN
NOJATOTOBKH: 36.05.01- BETEpUHAPUS; 36.03.01-BeTeprHapHO-caHUTApHAS
skcneptusa; 35.03.08-BomHble OuOpecypchl M akBakynbTypa; 36.03.02-300TexHUS.
Maxaukana 2016. r.

3. Myp3aeBaA.H.,Ucaesa H.I'.., A3uzoBa 3.A.YuyeObHO-MeTOIMYECKOE TTOCOOHE

no buoxumun cenbCKOXO35UCTBEHHBIX KUBOTHBIX K JIaOOPaTOPHO-MPAKTUIECKUM
3aHATUSAM JUIsI CTYJICHTOB BTOPOTO Kypca OYHOW W 3a04HOM  ¢dopM 0OydeHuUs
HanpaBieHu noarotoBku: 36.05.01- Berepunapus; 36.03.01-BeTepunapHo-
caHutapHas dkcrneptusa; 35.03.08-BogHbie OMOpecypchl U akBaKyIbTypa; 36.03.02-
300TEXHUS.

Maxaukana 2017 r.

4. Ucaera H.I', Artaema P.JI, Kapkosa B.A, A3uzoBa, 3.A Y4eOHO-METOIUUECKOE

nocobue s 3aHATUH 10 (HU3NYECKOW W KOJUTOMJHOW Xumuu. Maxaukama 2010
5.CranbmakoBa B.II., Ucaesa H.I'., AtaeBa P.J., AzuzoBa 3.A. CyneiimaHoBa.
V4yeOHO-MEeTOANYECKOE MOCOOMeE IS 3aHATHH 110 AaHAJIUTHUYECKOH XUMHUMU.
Maxaukama 2013r.

MeToauvecKkue peKOMEHIANUM CTYACHTY K CAMOCTOSITEeJIbHOM padoTe.

CamocTosiTesibHAst pad0Ta CTYIEHTOB, IIPEAYCMOTPEHHAsA YUEOHBIM IJIAHOM
B o0ObemMe He MeHee 50-70% o0mero KoiaumdecTBa YacoB, COOTBETCTBYET Ooiiee
rIIyOOKOMY YCBOEHHUIO M3y4aeMoro Kypca, (popMupyeT HaBBIKH HCCIIEIOBATEIbCKOM
paboThI U OPUEHTUPYET CTYJICHTOB Ha YMEHUE MPUMEHSTh TEOPETUUCCKUE 3HAHUS Ha
MIPaKTHKE.

CamocrosTenbHas paboTa HOCUT CUCTEMAaTHUYECKHUM XapaKTep.

PesynpTaThl camocCTOSATEIHLHON pPabOThl KOHTPOIUPYIOTCS MpETojaBaTeieM H
VYHUTHIBAIOTCS MPU aTTECTAMKM CTyAeHTa. [lpW 3TOM MPOBOIATCS: TECTUPOBAHUE,
DKCIIPECC-OMPOC HA CEMUHAPCKUX U TMPAKTHUYECKUX 3aHATUAX, 3aCITyIIUBaHUC
JOKJIaJI0B, pedepaToB, IPOBEpKa MUCbMEHHBIX padOT U T.J.

3amaHus IS CaMOCTOSITEIBHON Pa0OTHI COCTABIISIFOTCS MO pasfiesiaM U TeMaMm,
M0 KOTOPHIM HE TPEIYCMOTPEHBl ayAUTOpPHBIC 3aHATHSA, JHOO TpedyeTrcs



JOTMOJIHUTENIBHO ~ TMpopaboTaTh W MPOAHATU3UPOBATh  pacCMaTpUBAEMbIH
IpernoaaBaTeseM MaTepual B 00beMe 3alIaHuPOBAHHBIX YacOB.

JUis TOATOTOBKM K 3aHSATHSM U BBINOJTHEHHUS CaMOCTOSITENBHON paboThI,
CTYACHTaM  DPEKOMEHIYIOTCA  y4eOHO-METOAWYECKHEe  HW3JaHus, a  TaKke
METOJIMYECKHE MaTepuaibl, BBHIMYIICHHbIE Kadenpold CBOMMH CHJIAMH H|
MPEIOCTABISIEMbIEC CTYIEHTaM BO BpEMSI 3aHATUH (TIPUITOKCHHUS ):

e  HarIsAHbIEe ocoOusd (IIaKaThl, TAOIUIIBI - HA Kadenpe)
®  TIIOCCAapHil - CJIOBaph TEPMUHOB MO TEMATHUKE TUCIUTUIHHEI
®  TE3UCHI JEKIUN.

CamocrosiTesibHas padoTa ¢ KHUTOM.

B Hame Bpemsi kHura cymecTByer B ABYyX ¢opmax: TpaJIUIMOHHOW U
AJIEKTPOHHOW. B WHTEpHeTe CyIIEeCTBYIOT IIefibie OWOJMOTEKH, pacTojararoIme
JIECATKAMH THICSY AJICKTPOHHBIX TEKCTOB. CerojiHs B 00111eCTBE TTpeodaaeT MHEHHE,
YTO IeYaTHAsl KHUTa U €€ KOMITBIOTEPHBIN TEKCT JOIMOIHSIOT ApyT napyra. Mcnonb3ys
AJICKTPOHHBIA BapUaHT KHUTH 3HAYMTEJIBHO OBICTpEee IOATOTOBUThL Ha ero 0Oasze
pedepaT, KOHTPOIBHYIO PabOTy, MOJOTHATH TEKCT pabOTHI MO TpeOyeMblid yIeOHBIM
3aaneM o0beM. [leyaTHple KHUTH TOpa3/o Jierde U yI00Hee YuTaTh.

PabGoTa ¢ KHUTOM, CTYyIEHTHI CTAIKUBAIOTCA C psAaoM MpobieM. OmHa U3 HUX —
Kakasi kHura jydire. llenecooOpa3Ho B mepByro odepeb OOpaTUThCS K JIUTEpaType,
pPEKOMEHIOBaHHOM mpernoaaBaTeneM. LlemecooOpa3Ho MpoYUTaTh AaHHOTAITUIO K KHUTE
Ha ee CTpaHWIaX, B KOTOPOM yKa3aHO, KOMY U JUIs KaKuX IieJied OHa MOXKET OBITh
MoJIE3HA.

Hpyras mpobnema — kak 3¢G(EKTUBHO YCBOWTH MaTepuan KHUTH. KadecTBo
YCBOCHUS y4eOHOTO MaTepHasia CyIIECTBEHHO 3aBUCAT OT MaHEPbl IPOUYTCHUS KHHTH.
MOHO BBIJICTUTH MSTh OCHOBHBIX IIPUEMOB PaOOTHI C IUTEPATYPOI:

- UYTEHHUE-TIPOCMOTP HCIOIB3YETCs IJis MPEABAPUTEIBHOIO O3HAKOMIICHUS C
KHUTOM, OLICHKU €€ ILeHHOCcTH. OH mpesrnosaracT O3HAKOMJIEHHE C aHHOTalUEH,
IIPEIMCIOBUEM, OTJIABJIICHHEM, 3aKIIFOUCHUEM KHHIH, IIOMCK TI0 OTJIaBJICHUIO Hanboee
BAJKHBIX MBICJIEH U BBIBOJIOB aBTOPA NMPOU3BE/ICHNUS;

- BBIOOPOYHOE 4YTEHHE TMpeArnojaraeT wu30UpaTeNbHOE YTCHHE OTICIBbHBIX
pa3lieNoB TEKCTa. DTOT METOJI UCIOJIb3YETC s, KaK MPaBUIIO, MOCJE MPEABAPUTEIHHOIO
MIPOCMOTpPa KHUTH, IPU €€ BTOPUYHOM UTCHHH;

- CKaHUPOBAHHUE MpPEACTABISET OBICTPBIA MPOCMOTP KHHUIU C LEJbIO IOUCKA
dbamunnn, ¢hakTa, OEHKH U Jp.;

- yrayOJeHHOe YTeHHWE TpeArnojaraeT oOpalleHrne BHUMAHUS Ha JIeTald
COJIepXKaHUsl TEKCTa, €ro aHaiu3 U OueHKy. CKopocThb MOJ0OHOrO0 BHUAA YTECHHS
COCTaBIISICT OPUESHTHPOBOYHO 10 7-10 cTpanwmil B yac. OHa MOXKET OBITh U BBIIIE, SCIIU
YUTATENb YKe 00J1a1aeT ONpeIeIEHHBIM 3HAHUEM T10 TEME KHUTH WJIH CTAThU.

VYriy6ieHHoe YTeHUE JIMTepaTyphl MPE/IoIaraer:

e (CrpemneHue K MOHUMAHUIO TNpoYUTaHHOro. be3 moHuMaHus cMbicha,
MIPOYUTAHHOTO MH(OPMALIMIO €€ OUEHb TPYAHO 3aIIOMHUTb.
e OOayMbIBaHHE M3JI0KEHHOW B KHUTe MHpoOpManuu. Torma coOCTBEHHBIC



MBICJIM, BO3HUKIIIME B X0JI€ 3HAKOMCTBA C Uy)KUMHU pabOTaMH, MOCTY>KaT OCHOBHOM
JUJISL TIOJIYYEHHS] HOBOT'O 3HAHUS.

e MpiiclieHHOE BBIJIEJICHUE KJIIOYEBBIX CIIOB, WJEW pa3apoblieHue
COJIEpXKaHUsl TEKCTa Ha JIOTUYECKHE OJIOKH, COCTaBJICHHUE IUIaHa MPOYUTAHHOTO.
Ecnu cTyaeHT umeer Aeno ¢ JMYHOU KHUTOW, TO KIIFOUEBBIE CII0BA U MBICIIA MOXKHO
MOJTYEPKHYTh KapaHIAIIOM.

e (CocTaBneHHE KOHCIEKTa HM3Yy4YEHHOrO Marepuaina. Eciu crtaTesd WiH
pazen KHUTH TI0 00beMy HEOOJBIIONH, TO LEJIeCO00pa3sHO MPUCTYIUTh K
KOHCIIEKTUPOBAHMIO, MPOYUTAB MX MOJHOCTBIO. B Ipyrux ciydasx KeIaTeabHO
npouutath 7-10 cTpanum.

7. (I)OH}I OLCHOYHBIX CPEACTB, IJHA IMPOBECICHUSA HTOrOBOM arrecralumu
oﬁyqamumxcsl o ATMCIMIIJINHE «HeopraaneCKaﬂ XUMUA»

7.1. IlepevyeHp KOMIETEHIMI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHMS
B IIpoLecce 0CBOeHHUs 00pa30BaTEJIbHOM NPOrpaMMbl

Cemectp (Kypc) JIMCUUIUTAHBI / 37IEMEHTBI TIPOTrPaMMBbl
(npaktuku, 'MA), yyacTByonue B
(dbopMHUpPOBAaHUY KOMITETEHIIUN

OIIK -1. CniocoGeH pemiath TUMIOBBIE 3aJa4d MPO(EeCcCHOHATBLHOM IS TeIbHOCTH Ha
OCHOBE 3HAHUII OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX U €CTECTBEHHBIX HAYK C
NpUMEHEHHEM HH(POPMAIMOHHO- KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;.
N,1/IleMOHCTpUpYET 3HAHUE OCHOBHBIX 3aKOHOM
MaTEMaTUYECKUX,ECTECTBEHHOHAYYHBIX U 00IIenpodeccCHoHaIbHBIX
JTUCITUTUTMH,HEOOXOUMBIX ISl pELICHUSI THIOBBIX 33724 B 00JaCTH arpOHOMUU
NI-2Vcnionib3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX U €CTECTBEHHBIX
HayK JJIsl pEHIEHUsI CTaHIapTHBIX 3a71a4 B arpPOHOMUU

N-3. [Ipumenser nHGOpMaIIMOHHO- KOMMYHHUKAITHOHHBIC TEXHOJOTHH B PEIICHUN
TUIIOBBIX 3aJ1a4 B 00JIACTH arpOHOMUU

1 (]) BeeaeHe B MHHOPMaLMOHHbIE TEXHOMOMN
1 (]) MaTeMaTuka 1 MaTemaTudeckasi CTaTuCTuka
1 ( 1 ) ®usmka
1-2 ( 1 ) Xumms
1 ( 1 ) BoTaHuka
2 (]) MouBoBEAEHME C OCHOBAaMU reomorum
3 (2) ®U3MONOrUs U BUOXUMUS pacTeHUi
4 (2) CenbCKOX03SICTBEHHAS SKOMOrMSs!
4(2) O6lwLas reHeTMKa
2-3 ( 1 -2) OCHOBbI G1OTEXHONOMMM
7(4) Menunopauus
1 (]) BeeneHue B NpodeccMoHanbHyIo AesTeNbHOCTb
3(12) 3eM/IeyCTPOICTBO C OCHOBaMM reosesnm




2(1) YuebHasi 03HaKOMUTENbHast Mo 60TaHMKe

2(1) YuebHasi 03HaKOMUTENbHas! MpakTVKa Mo NOYBOBEAEHMIO 1
3emMnenenmio

8 (4) BbiNOMHEHME 1 3alMTa BbINYCKHOI KBaNMQUKaLMOHHON paboThi

IIK- 6

Cnoco0eH yCTaHOBUTh COOTBETCTBHE arpojaHAIIAPTHBIX YCIOBUI TpeOOBaHUAM
CEIBCKOXO03IMCTBEHHBIX KYJIBTYp; pa3padboTaTh TEXHOJIOTUH MOCEBa (TIOCAAKH)
CEIBCKOXO3IMCTBEHHBIX KYJIBTYP C YUIETOM UX OUOJOTUUECKUX OCOOCHHOCTEH U
MHTETPUPOBAHHON CUCTEMBI 3aLUTHl PACTCHUUN

NJI—1.YcranaBnuBaeT COOTBETCTBUE arpoaHAIA(THBIX YCIOBUNA TEPPUTOPUHN
TpeOOBaHUAM CEJIbCKOXO03UCTBEHHBIX KYJIbTYp IIPHU UX MOCeBe (MOCaIKE)
N-2.0npenenser kayeCTBO MOCEBHOTO MaTepuasa ¢ UCIOJIb30BaHUEM CTaHIAPTHBIX
METOJ0B

MNI-3.Beibupaer onTuManbHble BUIbI YAOOPEHUN U pACCUUTHIBAET UX JI03bI TIO]T
CEJIbCKOXO3IMCTBEHHBIE KYJIbTYPhI C YYETOM OHOJOTUYECKUX OCOOCHHOCTEN 1
MOYBEHHO-KIIMMATUYECKUX YCIOBUH 111 OOPbOBI C COPHOU PACTUTENBbHOCTHIO,
BpPEAUTEINSIMU U OOJIC3HSIMU

1-2 ( 1 ) Xumus
3 (2) d13MoNorus 1 BMOXUMUS pacTeHuit
4 (2) Arpoxumus
7(4) MporpamMM1poBaHNe ypoXaeB MONEBbIX KyIbTyp
5) B1onorMyeckne cucTeMbl 3emneaenms
6 (3) TexHonornyeckasi npakT1ka
8(4) HayuHo-1ccneaoBaTenbckas paboTa
8(4) BbINONHEHME M 3alUMTa BbINYCKHOM KBanMdUKaLMOHHOM paboTbl




7.2. Onucanue nokasareJieil 1 KpUTepHeB OLIECHUBAHUS KOMIIETEHINIA HA Pa3IMYHbIX 3Tanax uX (pOpMUPOBAHMS NPHU
U3y4YeHHUH AUCHUTLITUHBI .

Iloxka3zateau

Kpurtepuu ouneHuBanus

IIKaja Mo TPAJAUIMOHHON MATHOAIILHON CUCTEME

JdomoporoBbiii
(«HEYIOBJIETBOPUT
€IIBLHO)

IHoporosblii
(«yIOBJIETBOPUTEIIHLHO)

IpoaBuHyTHIN
(«xopor1o»)

Boicokuii
(«OTIUYHOY)

OIIK -1. CriocobeH peraTh TUTIOBBIE 3a/1a4u TPO(hEeCCUOHABHOMN ACSITEIIBHOCTH Ha OCHOBE 3HAHMM OCHOBHBIX 3aKOHBI MATEMAaTHYECKUX U

C€CTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(i)OpMaHI/IOHHO— KOMMYHUKAaIIHOHHBIX TCXHOJ’IOFHfI;.

NJ,1 [leMoHCTpUpYET 3HAaHHE OCHOBHBIX 3aKOHOM MAaTE€MaTHYEeCKHX, ECTECTBEHHOHAYYHBIX U 00I1IenpodeccnOHaIbHBIX AUCIUILINH,

HGO6XOHI/IMBIX JJId pCUICHUA THUIIOBBIX 3aJa4 B oOnactu arpoOHOMHH

3HaHuA:

®parMeHTapHbIe
3HAHMS TI0 OCHOBAM
00111l XHUMHUH, 110
paszienamM OCHOBHBIX
3aKOHOB U TIOHSATHM
XUMHH.

Ocsoui
aHaJIM30B.
OcCBOMJI OCHOBHBIE IIOHATHS U
3aKOHBI XUMHU, OCHOBBI
CTPOCHHS aTtoMma; oOmue
3aKOHOMEPHOCTH KHHETHYECKHX
MIPOIIECCOB

METOJAbl XUMHUYCCKHUX

Packpbln comepxkaHue BOIpoca B
o0BeMe, MPEAYCMOTPEHHOM
MPOTPaMMOi,

M3y 00s13aTeTLHYIO
uTepaTypy;

rPaMOTHO H3JI0XKWI ~MaTepuall,
BJIa/IeET CHeIHalbHOMN
TEPMHUHOJIOTUEH;

3HaKOM c MeTOoJIaMu
UCCIIEIOBaHUS, YMeEeT YBs3aTh

TEOPHUIO C IPAKTUKOM;

IpU  U3JI0KEHUU JOMYCTUI P
HETOYHOCTEW, HE MCKaKaIOINUX
coJepKaHus OTBETA HA BOIPOC.
CrpoeHnue aroma, nepuoguIecKuit
3aK0H J.M.MenneneeBa u
XMMUYECKass CBsI3b: OCHOBHBIC

ITPUHIIUIIBI KBaHTOBOM TCOpHUU

B TMOJHOM oO0beme

MPOTrpaMMHBIN
MaTepuas, u3JlaraerT ero Ha
BBICOKOM HAy4YHO-
TEOPETUYECKOM YPOBHE, U3YyUUII
00s13aTeNbHYIO u
JOTIOJTHUTEIBHYIO  JINTEPaTypy,
yMeeT MPaBUJIbHO UCIOJIb30BATh

['my6oxko,
OCBOWII

3BaHUS TPU  PETHOHAIBLHOM
aHayu3e;  OPUCHTHPYETCS B
COBPEMEHHBIX npoOiaeMax
U3ydaeMou JCIUATUTAHBI
(Hay4HOTO HAIPaBIICHUA);

YMeIo MPUMEHSIET
TEOpEeTUYEeCKHe 3HAHHUS  IPHU
pElIeHNY TIPAKTUYECKUX 3aj1ady;
BIIa/IeeT COBPEMEHHBIMU

(bI/I3I/II(O-XI/IMI/I‘leCKI/IMI/I




CTpOEHUS BEIIECTBA; MeTOo1aMu UCCIIEJIOBAHUS;
-o0mmue 3aKOHOMEPHOCTH | CAMOCTOSITEJIBHO IONOJHAET MU
POTEKAHHS XMUMHMUYECKUX | OOHOBJISIET 3HAaHUSA B  XOJE
IIPOLIECCOB IPUPOTHOTO U | yueOHOro mpolecca.
IIPOM3BOJICTBEHHOIO  Xapakrepa

(OCHOBBI Y4YE€HHSI O CKOPOCTH

XUMHAYECKOU peakuuu,

XUMHAYECKOM  pPaBHOBECHH  H

SHEpreTHKe XUMHAYECKHX

peaKIuii).

Ymenus OTtcyrcTBUE yMEHUN OcBoun nporpaMMHbIi | Packpbul coneprkanue Bompoca B | [1y0oko, B MOJTHOM 00beMe
MIPUMEHSITh OCHOBHBIE | MaTepuan B oObeMme ydeOHUuKa, | o0beme, MPEyCMOTPEHHOM | OCBOMII MIPOrpPaMMHBIH
3aKOHBI o0nasaeT JIOCTaTOYHBIMHU Ui | IPOTPAMMOM, W3Yy4usl | MaTepual, H3JIaraeT ero Ha
CTEXUOMETPHUH TSI MpOJODKEHUST  OOy4eHHs U | 00s3aTeNbHYIO JTUTEPaTypPy; BBICOKOM Hay4YHO-
pelieHus MpeCTOosIIeH npodeccuo- | 3HAKOM c METOJIaMH | TEOPETUUYECKOM YPOBHE; M3y4HII
3a/1a4,BJIaJICHUS HaJIbHOMU JESITeTbHOCTU UCCIIEJIOBAHMS, YMEET YBsI3aTh | 00s3aTENIbHYIO u
3aMuCcsIMHU CrnocoOHOCTB TEOPUI0 c MIPAKTUKOH | IOTIOJIHUTENIBHYIO — JIUTEPATYPY
XUMUYECKUX GOPMYTT | CAMOCTOSITEILHOIO IIPUHATHS UCIIOJIb30BAHUS HOPMATUBHO- | 110
U XUMUYECKUX peleHuit mpu IPaBOBBIMU aKTaMM B CBOEH | UCHOJb30BAHUI0  HOPMATUBHO-
OCaKITUH. KOHTPOJIMPOBAHUY KaueCTBa npoeCCHOHATBHOU MpPaBOBbIX aKTOB B  CBOEW

OTXOJI0B NeSITEebHOCTH; npoeccuOHaTbHON
CEJIbCKOXO035HCTBEHHOTO yMEeT  ONpENeNsATb  YCIOBMS | JESITEIbHOCTH;
IPOM3BOJICTBA U OLIEHUTb UX IPOTEKaHMS XUMUYECKUX | yMeeT OOBSICHUTH
BJIMSIHAE HA OKPYXKAIOILYIO IPOLIECCOB; yMEET MPUMEHATh | 3aKOHOMEPHOCTH  IPOTEKaHUs
Cpeay ¢ CyLIECTBEHHbIMU TEOPETHUYECKHE  3HaHMUA Ul | XMMHYECKHX IIPOLECCOB C TOUKU
HeJl0CTaTKaMH oIpesieeHus PH | 3peHuss ~ TepMOJMHAMUYECKUX
(bHU3UOIOTHUECKUX pPacTBOPOB, | 3aKOHOB Ha BHICOKOM YPOBHE
JUIi  IIPUTOTOBJIEHHUSI PACTBOPOB
pa3IMYHbIX ~ KOHLEHTpauui. C
HECYILIECTBEHHBIMU
HEJI0CTaTKaMHU
HaBbikn OtcyrcTBUe HaBBIKOB, | CIOCOOHOCT, M TOTOBHOCTH K | [IproOpen HaBbIKK Hcnonb3oBaTh 3akOHBI (U3UKU

MIPEyCMOTPEHHBIX
JTaHHOM

OLICHKE
Mop(}oyHKIIMOHATHHBIX,

HCIIOJIb30BaHUA (I)I/ISI/IKO—
XUMHUYCCKHNX MCTOJOB

U MaT€MaTuKH
XUMHNUYCCKHNX

IOpU pelIeHUuN
3az1a4.




KOMIIETEHIIUEN

(DU3HOTOTUYECKUX COCTOSHHUHN H
MATOJIOTUYECKUX TPOIECCOB B

OpPraHu3Me pacTeHUI PIRIE:
pemieHuss  TPO(HECCUOHATBHBIX
3ajad.

[Ipon3BOIUTH BBIYUCICHUS C
HCITOIB30BAHUEM OCHOBHBIX
MOHSTHH 1 3aKOHOB
CTEXMOMETPHUH C
CYIIIECTBEHHBIMU HEJIOCTATKAMHU

UCCIIeIOBaHMs Ha mpuoopax;
UCTIOJIb30BAHUS 3aKOHOB (PH3HUKH
JUISL PeLICHUS XUMUYECKHX 3a/1a4.
Hcnonp30BaHuss  TEOPETUYECKHUX
3HAHUH JUIS BBITIOJHEHHS U CHAYH
1a00paTOPHBIX pabot c
HECYIIECTBEHHBIMHU
HeJ0CcTaTKaMu

Hcnonp30BaTh  TEOPETUUECKUE
3HAHWUS JUIS  BBITIONHEHUS U
caadu J1abopaTopHBIX padboT U
TUIS WCIIOJIb30BAHHUS
MOJIYYCHHBIX PE3yJbTaTOB Ha
MpakTUKE B CBOeW Oymymiei
CHEIUAIBHOCTH Ha  BBICOKOM
YpOBHE

OIIK-1 I/II_I-ZI/ICHOJIBSYGT 3HAaHUS OCHOBHBIX 3dKOHOB MATCMATUYCCKUX U CCTCCTBCHHBIX HAYK HJISI PCIICHUA CTAHAAPTHBIX

3a/1a4 B arpOHOMHUHN

3HaHud OtcyrcTBUE MU 3HaeT OCHOBHEIC 3aKOHEI 3Haer OCHOBHEIC 3aKOHBI | 3HAET OCHOBHBIC 3aKOHBI
HaJIA4ue €CTECTBEHHBIX HAYK JUIS €CTECTBEHHBIX HAYK JJI1 PEUICHHS | €CTECTBEHHBIX HayK JITSE
(bpaereHTapHHx DELICHNUS CTAHAPTHBIX 38124 B CTaHJAPTHBIX 33J1a4 B arPOHOMMH | PEIICHUSI CTAHIAPTHBIX 3a7ad B
3HAHUM C CYIIECTBEHHBIMU HEIOCTATKAMHU | aTPOHOMHHU C CYIIECTBEHHBIMU

arpOHOMMHU C CYIIECTBEHHBIMU

MPEeAyCMOTPEHHBIX C HECYIIIECTBEHHBIMHU | HEIOCTATKAMH HA BBICOKOM
JTaHHOM HEAOCTATKAMU HEJI0CTaTKaMu YpPOBHE
KOMIIETEHIIUEH

YmMenusn OtcyrcTBUE UK VMeeT HCIIoJIb30BaTh 3HAHUS VYMeeT UCIoib30BaTh 3HAHUS HUCIIOJb30BaTh 3HAHMUS
HaJIM4yue OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
(dbparmeHTapHBIX €CTECTBEHHBIX HAYK IS €CTECTBEHHBIX HAYK JIJIS PEIIEHUS] | €CTECTBEHHBIX HAYK JUIS
YMEHHI pELIEHNs CTAaHAAPTHBIX 3a7]a4 B | CTAHJAPTHBIX 3a]1a4 B arPOHOMHUM | PENICHUS CTAHIAPTHBIX 3a/1a4 B
MPEeAyCMOTPEHHBIX arpOHOMMHU C CYIIECTBEHHBIMU C HECYIIECTBEHHBIMH arpOHOMHHU Ha BBICOKOM YPOBHE
JTaHHOM HEJ0CTaTKaMu HEJI0CTaTKaMu
KOMIIETEHIINEN

HaBbikn OtcyrcTBUE WK Bnageer nHaBeikamMu Bnageer HaBbIKamMM | Brmageet HaBBIKAMH
HaJIM4yuc HUCIIOJIB30BaHUI OCHOBHBIX HCIIOJIb30BaHUA OCHOBHBLIX | UCITIOJIb30BAHUA OCHOBHBIX
(bparMeHTapHbIX 3aKOHOB €CTECTBEHHBIX HayK 3aKOHOB E€CTECTBEHHBIX HAyK JUIS | 3aKOHOB  €CTECTBEHHBIX HAYK
HaBBIKOB JUTS PETIICHNS CTAHAPTHBIX pelIEHHs] CTaHJApTHBIX 3aJad B | I PEIIEHUsS  CTaHIAPTHBIX
MPEYCMOTPEHHBIX arpOHOMHUHU C HECYILECTBEHHBIMU | 3a7a4 B arPOHOMHUM HA BBICOKOM
JTaHHOM 3ajatd B arpoHOMHH € HEeJOCTaTKaMU YPOBHE




KOMIIETEHIIUEN

CYIICCTBCHHBIMHU HCIOCTATKAMU

OIIK-1 U-3l1pumensier HHPOPMALMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B PEIICHUH THITOBBIX 3a/1ad B 00JIACTH arpOHOMHHU

3HaHusA He 3naer -JOCTUKEHHUS COBPEMEHHOM | -TOCTHKEHUS COBPEMEHHOM | -OCTHKEHUS COBPEMEHHOM
JOCTHIKECHUSA XUMHUYECKON HAyKH U | XUMHYECKOU HAyKU U | XUMHYECKOU HAyKU u
COBPEMEHHOM XMUMHMUYECKUX TEXHOJIOTMH JUIsl | XHMUYECKUX  TEXHOJOTUH  JUISl | XHMUYECKUX TEXHOJOTUH AJis
XMUMHMYECKON HAYKU U | MOBBIIEHUS COOCTBEHHOTO | MOBBIIIEHHUS COOCTBEHHOI'O | MOBBIILIEHUS COOCTBEHHOTO
XUMHYECKUX MHTEJIJICKTYaJIbHOTO Pa3BUTHS B | MHTEJUIEKTYAIIbHOTO pAa3BUTHS B | MHTEJUIEKTYaIbHOTO pPa3BUTHUS B
TEXHOJIOTHM IS BBIOpPaHHOU TMPO(ECCHOHAIBHON | BEIOpaHHOW  MpodecCHoHaIbHOM | BEIOpaHHON TPO(ecCHOHATBHON
MOBBILLIEHUS NEeSTeIbHOCTH W JIp. YMEHME | IeATEIbHOCTH U JIp. YMEHHE | IeATeIbHOCTH UM Jp. yMEHHUE
cOOCTBEHHOTO HCII0JIb30BATh JOCTUKEHUS | UCTIOJIb30BaTh JOCTHXKEHUSI | MCTIOJIb30BaTh JOCTUKEHUS
MHTEJUIEKTYaJIbHOTO COBPEMEHHOM XUMHUYECKON | COBPEMEHHOM XMMHUYECKON HAyKH | COBPEMEHHOU XUMHUYECKON
pa3BUTHS B HayKu u XUMHUYECKUX | U XUMUYECKUX TEXHOJOTUH MJIsl | HAyKH U XUMHYECKUX
BBIOpaHHOM TEXHOJIOTHI NIl TOBBILICHUS | TTOBBIIICHUS COOCTBEHHOIO | TEXHOJIOTUH JJIi  MOBBILIECHUS
npodeccuoHanIbHOM cOOCTBEHHOTO MHTEJIJIEKTYaJIbHOTO Pa3BUTHS B | COOCTBEHHOTO
JEeSITeIbHOCTH U MHTEJJIEKTYaJbHOTO Pa3BUTHSI B | BBIOpaHHONW  MPO(ecCHOHANBHON | MHTEIIEKTYalbHOTO pPa3BUTHUS B
JIp. METa MPEIMETHBIC | BEHIOPAaHHOW MPOQPECCHOHAIBHON | NEATeTLHOCTH; MeTa MPEAMETHBIC | BBIOpaHHON TpodeccHoHaTbHON
pe3yJIbTaThl JESTEIIBHOCTH; MeTa | Pe3yabTaThl C HECYIIECTBCHHBIMU | JCATEIbHOCTH, MmeTa
IIPEIMETHBIE  pPEe3YJIbTaThl  C | HENOCTaTKaMHu IIPEIMETHBIE PE3YIbTAThI
CYHICCTBCHHBIMU HENOCTAaTKAMU Ha BBICOKOM YPOBHE
Ymenus OtcyrcTBUE Win YMeeT npuMeHsTh IPUMEHSATh HH(OPMALIMOHHO- HPUMEHATh UH(OPMAIIMOHHO-

HaJIM4ue
(dbparmeHTapHBIX
YMEHHI
,JIPETyCMOTPEHHBIX
TAHHOU
KOMIIETEHIIUEH

MH(POPMAITMOHHO-
KOMMYHUKAI[HOHHBIC
TEXHOJIOTUU XUMHHU PEIICHUN
THUIOBBIX 337124 B 00J71acTH
arpOHOMHMH ;TIPE/ICKa3bIBATh
BO3MOJKHOCTh W HallpaBJICHHE
MPOTEKAHMSI XUMUYECKON
peaxIu, MPOU3BOIUTH
BBIUHCIICHHS C UCTIOJIb30BaHUEM
OCHOBHBIX TIOHSITUN U 3aKOHOB
CTEXHOMETPHUH, HCIIOJIb30BAThH

KOMMYHUKallUOHHBIC
TEXHOJIOTMH XUMHUHU PCIICHUN
THUIIOBBIX 3a/1a4 B obnacTu
AI'POHOMMUHU ;

NpCACKa3blBaTb BO3MOXHOCTb H

HaIIpaBJICHUC IIPOTCKAHHA
XUMHYESCKOM p€aKuuu,
IMPOU3BOJUTH BBIYHCIICHUA C
HCIIOJIb30BAHHUEM OCHOBHBIX
MOHATHI )51 3aKOHOB
CTCXUOMCTPUH, HCIIOJIBb30BAaTh
JOCTHIKCHUA COBpeMeHHOﬁ

KOMMYHUKallMOHHBIC
TEXHOJIOTHMH XUMHUHU PCIICHUN
THUIIOBBIX 3a/1a4 B obnactu
arpOHOMMUHU ;

npeaACKasblBaTb BO3MOXKXHOCTb H

HaIIpaBJICHUC IIPOTCKAaHUA
XUMHWYECKOH p€aKuuu,
MMPpOU3BOJUTE  BBIYHUCICHUA C
HCIIOJIb30BAHHEM OCHOBHBIX
MOHATHH )51 3aKOHOB
CTCXUOMCTPUH, HCIIOJb30BaTh
JOCTHIKCHUA COBpeMeHHOﬁ




JOCTHKEHHS] COBPEMEHHOU
XUMHUYECKON HAyKU U
XUMUYECKUX TEXHOJIOTUN JUIst
TIOBBIIIIEHUS] COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO Pa3BUTHSA B
BbIOpAHHOM C CYIIECTBEHHBIMU

XUMHYECKON HayKU U
XAMHAYECKAX TEXHOJIOTMH  JUIS
[IOBBIIIEHNS COOCTBEHHOTO

WHTEJUIEKTYaJIbHOIO Ppa3BUTUSA B
BbIOpAaHHOW C HECYIIECTBEHHBIMU
HEJ0CTaTKaMu

XUMHAYECKOU HAYKU U
XAMHUYECKUX TEXHOJIOTUHA I
MHOBBIIIECHUSI COOCTBEHHOI'O

MHTEIUICKTYAJIbHOTO pPa3BUTHS B
BBHIOPAHHO Ha BEICOKOM ypOBHE

HeZocTaTKaMu

HaBbiku OtcyrcTBUE MIIH Bnapeet HaBblkamn | Bnageet HaBblkamu | Bnapeet HaBblKaMu
Hajnn4ine HCIIO0/1b30BaHMA pa3IuYHBIX | MCII0/1b30BaHUA pa3InYHBIX | MCII0/1b30BAHUA pa3sIIHBIX
(bparMeHTapHBIX BHUJIOB MO3HAaBaTEILHON | BUIOB MMO03HaBaTENbLHOM | BHIOB MMO03HABATEIILHON
HaBbIKOB, OEATCIBHOCTH " OCHOBHBIX | I€ATCIBHOCTH " OCHOBHBIX | J€ATCIBHOCTU " OCHOBHBIX
IpeayCMOTPEHHBIX MHTEJUIEKTYAJIBHBIX ~ ONEPALMM | HHTEIUIEKTYaIbHbIX ONepaluil | UHTEJUIEKTYaJbHbIX  ONEepalui
JIAaHHON (mocraHOBKHU 3ajaud, | (MOCTAaHOBKH 3a/1a4i, | (MOCTaHOBKH 3a/1a4y,
KOMIICTCHIIUCH dbopmynupoBaHus TUNoTe3, | GopMyInpOBaHUS runores, | GopMynupoBaHUs TUIIOTE3,
aHaJ3a M CHHTE3a, CPaBHEHMS, | aHaJM3a M CHHTE3a, CpPaBHEHHS, | aHAJM3a U CHUHTE3a, CPaBHEHUS,

0000IIIeHHsI, CHCTeMaTH3aluu, | 0000IIeHNS, CHCTEeMaTH3aluy, | 0000IIEHUsA, CHUCTEMAaTU3alliH,

BBISIBJICHUS MIPUYUHHO- | BBISBJICHUS MIPUYKUHHO- | BBISBJICHUS MPUYNHHO-

CIIEICTBEHHBIX CBs3€d, TMOWCKA | CIEACTBEHHBIX CBsI3€d, IIOMCKA | CIEACTBEHHBIX CBA3€H, MOUCKa

aHaJIOTOB, (hopMynHpOBaHUS | aHAJIOTOB, (hopmMynMpOBaHUS | aHAJIOTOB, dbopMyIHpOBaHHS

BBIBOJIOB) IS pElIeHUs | BHIBOJOB) TUIs pelIeHus | BHIBOJIOB) TUISE pelieHus

MOCTaBJIEHHOM 3aJlaui, | MOCTaBJICHHOMN 3a/1a4, | MOCTaBJICHHOMN 3ajauu,

IpUMEHEHUE OCHOBHBIX | IPUMEHEHHE OCHOBHBIX METOJOB | IPUMEHEHHE OCHOBHBIX

METOJIOB MO3HAHUS | TO3HAHUS (nabnroieHus, | METOJ0B MO3HAHUS

(mabmroieHusl, HAy4YHOTO | HAYYHOTO JKCIEepUMeHTa) nns | (HaOiromeHus, HAYYHOTO

OKCIIEPUMEHTA) ISl W3YYEHHUS | U3yUEHUS PA3JIUYHBIX CTOPOH | AKCIEPUMEHTA) [UIs HW3Yy4eHUs

Pa3IMYHBIX CTOPOH XMMHUYECKUX | XUMUYECKUX 00BEKTOB U | pa3IMYHBIX CTOPOH XUMHUYECKHX

OOBEKTOB U  MPOIECCOB, C | MPOIIECCOB, c KOTOPBIMH | OOBEKTOB U TPOIIECCOB, C

KOTOPBIMU BO3HUKAET | BOSHUKAET HEO0OXOMMOCTD | KOTOPBIMU BO3HUKAET

HEOOXOMMOCTh CTaJKUBATHCS B | CTAJIKUBATHCS B | HEOOXOIUMOCTh CTAIKHUBATHCS B

npodeccuonansHoil chepe; — | mpodeccroHanbHOU  cdepe; — | mpodeccruoHanbHOU cdepe; —

MCNONb30BaHUA pPa3IMYHBIX | UCNONb30BAHUA Pa3IMYHBIX | UCMONb30BAHUA pa3IMYHBIX

VMCTOYHMKOB  JUISl  TMOJYYEHHUS | HICTOUHMKOB  JUISl  MOJYYEHUs | MICTOYHUKOB JUISl  MOJIYYEHHs




XUMHYECKON uHpOopManuy,
yMEHHE OLICHHUTH ee
JOCTOBEPHOCTb IS JIOCTHIKCHHSI
XOPOIIUX pe3yJIbTaToB B
npoeccHoOHaTbHON cepe;
IpeJIMETHBIC  pe3ylbTaThl ¢
CYILIECTBEHHBIMH HEIOCTATKAMHU

XUMHUYECKON nHpOpMaIny,
yMeHue OLICHUTD ee
JOCTOBEPHOCTH ISl JOCTHIKCHHS
XOPOIINX pe3yabTaToOB B
poQeccCHOHATBHOM chepe;
NPEMETHBIE  pe3ylbTaThl  C
HECYIIECTBEHHBIMHU
HEJIOCTaTKaMH

XUMHUYECKON uHpOpMaLUH,
yMEHHE OIICHUTh ee
JOCTOBEPHOCTbH JUTSI TIOCTHUIKCHUS
XOPOIINX pe3yabTaTOB B
npodeccuoHalbHON cdepe;
NpeIMETHBIE pe3yJIbTaThl  Ha
BBICOKOM YPOBHE

IIK-6.Criocoben pa3paboTath CUCTEMBI IPUMEHEHUS YI0OPEHHI C YI€TOM CBOMCTB IMOYBHI M OMOJIOTHYECKUX 0COOEHHOCTEH pacTeHU st
obecrevyeHns CelbCKOX03IUCTBEHHBIX KYJIbTYp 3JIEMEHTaMU MUTAaHUS, HEOOXOAUMBIMU /17151 GOPMUPOBAHHUS 3aIlJIAHUPOBAHHOTO YPOKas,

COXPAHEHUS U MOBBIIIEHUS TUIOJOPOIHS IOYUBBI
N J1—1.Bribupaet onTuManbHbIe BUIbI YA00pEHUH MO/ CEIbCKOXO03SHCTBEHHBIE KYAbTYPhI C Y4€TOM NMOYBEHHO-KJIIMMAaTUYECKUX YCIOBUH U

OMOJIOTUYECKUX OCOOCHHOCTEN KYIbTYP

3nanus OtcyrcTBUE MK [IpnoOpen HaBbiku npoBeneHusi | OCHOBHbBIE METOIbI OCHOBHbIE METO/IbI
HaJInyue XUMHYECKOI'O aHaJIN3a B uaeHTUUKaIuu GU3nKo- UIeHTU(DUKAITIN (busuko-
(bparMeHTapHbIX OMOJOTHYECKUX 00BEKTaX XMUMHUYECKUX TMOoKa3aTesen XUMHYECKHUX nokasaresieiu
3HaHui xumuueckux | [lpuoOpen HaBbIKK KayecTBa MpPOAYKTOB KayecTBa MIPOJYKTOB
MIpeBpaIECHUM, CaMOCTOSITEILHOM paboThI € pPacTeHHEBO/ICTBA HA XOPOLIEM pPacTeHHEBOJCTBA W  JIECHBIX
CBOICTB U CTPOEHUS Hay4HOU JIUTEpaTypOu; YpOBHE. HACAXKJICHUH B MOJHOW Mepe.
HEOPraHUYECKUX METOJIaMU pelIeHHs 3aJ1ay;
COEIMHEHUIA. IPOBEJICHUS XUMUYECKOTO

aHaJIM3a Ha HU3KOM YPOBHE

YMeHus: YactuuHo ocBoeHHOE | OOBACHUTH POJIb OKHCIUTENbHO- | OOBSICHUTH 3HAUEHHUE PETOKCH- OOBSICHUTDH 3HAUCHUE PEIOKCH-
yMEHHE BOCCTAaHOBUTENIBHBIX PEAKIM B | peakUuil B OpraHu3Me, CBsI3aTh peaxiuii B Opranu3Me, CBA3aTh
OCYILIECTBIISITh pPacTUTEBHBIX TKAHIX; XUMUIO | OUOTEHHYIO POJIb SJIEMEHTOB C UX ¢ OMOXUMHUYECKUMHU
XUMHYECKHE OMOTEHHBIX 3JIEMEHTOB C | PHAEMUYECKUMU 3a00JIEBaHUSIMU | TIPOLIECCAMH B OPTaHU3ME;
MIpeBpAIECHUS U CYIIECTBEHHBIMU pacTeHuil B JOCTaTOUHOM 0OBbeMe. | CBSI3aTh POJIb AIIEMEHTOB C
3aMMCH XUMHYECKUX | 3aTPYAHECHUSIMH. nucOaTaHCcOM MHUKPORJIEMEHTOB
bopmyi. B [IOJIHOM O00BEME.

HaBbikn: @DparMeHTapHbIC [TpnoOpen nHaBbiku npoBeneHus: | CnocoOHOCTh camoctosiTenbHoro | [IproOpen HaBbiku pabOTHI €




HaBBIKU M0 | XUMUYECKOTO aHaIn3a B MPUHSITHSI PEIICHUHN TIPU COBPEMEHHOU MpuOOpHOI 6a30ii
OTIPEICTICHULO OMONOTUYEeCKHX 00BEKTaX C KOHTPOJIMPOBAHUHU KaueCcTBa JUTSL TIPOBEICHUST 1a00PATOPHBIX
KauyeCTBEHHOTO U | CYIIECTBCHHBIMHU OTXOJIOB CEJIbCKOXO3SIMCTBEHHOTO | MCCIEAOBAaHUN METOJIaMU
KOJIMYE€CTBEHHOTO 3aTpyTHCHUSIMHU. MIPOU3BOJICTBA U OIICHUTH MX (U3UYECKOTO aHAIH3A.

cocTaBa BIIMSIHUE HA OKPYKAIOIIYIO CPey

HEOPraHMYECKUX C HE3HAYUTEITLHBIMH

COCIMHEHU M 3aTpyTHCHUSMU.

OTcyTcTBHE HABBIKOB

BIIQJICHUS ~ 3alUCAMU

XUMUYECKUX (POpMYIT

" XUMHYECKUX

peaKuui.

IIK-6. U/I-2.PaccunThiBaeT HOPMBI U JJ03bl YIOOPEHH MO IIIAHUPYEMYIO YPOKaHOCTh CETbCKOX03IMCTBEHHBIX KYJIBTYP C HCIOJIb30BaHUEM
OOLIENPUHATHIX METOJIOB

3Hanus

OtcyrcTBHE
HaJIM4ue
(dbparmeHTapHBIX
3HAHUH XHUMHYECKHX
MpeBpaICHUH,
CBOWCTB M CTpPOCHUSA
HEOPraHMYeCKHX
COEIUHEHUN.

HIIN

aHAJM3UPOBATH COCTAB,
CTPOEHHUE U CBOMCTBA BEIIECTB,
MIPUMEHSIS TTIOJI0KEHUS
OCHOBHBIX XUMHUYECKUX TEOPUIA:
XUMHUYECKOTO CTPOEHUS
OpPraHUYECKUX COCIMHEHUM

A. M. bytnepoBa, XUMUYECKOM
CBSI3M; YCTaHABIIMBATh
NPUYUHHO-CJIC/ICTBEHHBIE CBSI3U
MEX/1y CBOMCTBaMHU BELIECTBA U
€ro COCTaBOM U

CTpPOEHUEM; TPUMEHSIThH
paBHUJIa CUCTEMATHUECKOI
MEXTYHApOJAHON HOMEHKIIATYPhI
KaK CpEJICTBA pa3JInuEHUs U
UACHTU(DUKAIINH BEIIECTB MO UX
COCTaBYy U CTPOEHUIO C
CYILECTBEHHBIMU
3aTpyAHEHUSIMU.

aHAJIM3UPOBATH COCTaB, CTPOCHHE
U CBOICTBA BEIECTB, MPUMEHSsS
M0JIO’KEHUSI OCHOBHBIX
XUMHYECKUX TEOPHUIA:
XUMHYECKOTO CTPOEHUS
OpPraHUYECKUX COCIUHEHHM

A. M. bytiepoBa, XUMHUYECKOI
CBSI3M; YCTAaHABJIUBATh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEX]TY
CBOMCTBaMH BEIIECTBA U €T0
COCTaBOM U

CTpOEHUEM; MPUMEHSTH MpaBUiIa
CUCTEeMaTUYECKOI
MEXTyHApOHON HOMEHKIIATYpPhI
KaK CpEJICTBA pa3InuEHUs U
UACHTU(DUKAIINH BEIIECTB MO UX
COCTaBYy U CTPOEHU C
HECYILIECTBEHHBIMHU
3aTPYAHEHUSIMU.

aHaJM3UPOBATH COCTAB,
CTPOEHHE U CBOMCTBA BEIECTB,
MPUMEHSIS TTOJI0XKEHHS
OCHOBHBIX XMMHUYECKUX TEOPHI:
XUMHYECKOTO CTPOSHUS
OpPraHUYeCKUX COCTUHEHHM

A. M. byrtiepoBa, XUMHUYECKOI
CBSI3M; YCTaHABJIUBATD
MPUYHUHHO-CJICICTBEHHBIE CBSI3U
MEX/1y CBOMCTBAMHU BEIECTBA U
€ro COCTaBOM H

CTpPOEHHUEM; TMPUMEHITh
MpaBUJIa CUCTEMATHYECKOMN
MEXTyHApOAHONH HOMEHKIIATYPhI
KaK CpEeJICTBA pa3INuEHUs U
UACHTU(DUKAITNH BEIIECTB MO UX
COCTaBY U CTPOCHUIO HA
BBICOKOM YpPOBHE




Ymenus OtcyrcTBUE wi | Ymeer oOpabaTbIBaTh, Ymeer oOpabaTbiBaTh, OOBICHATE | YMeeT 00padaThIBaTh,
HaJId4ue OOBSCHATH PE3YJIbTATHI pe3yJbTaThl MPOBEACHHBIX OOBSICHAITH PE3YJIbTATHI
(dbparMeHTapHBIX MPOBEICHHBIX OMBITOB U JIEJaTh | ONBITOB U JEJIaTh BBIBOJIBI; MPOBEJICHHBIX OIBITOB U JENaTh
YMEHHI, BBIBOJbI; TOTOBHOCTD U FOTOBHOCTH M CIIOCOOHOCTD BBIBOJIbI; TOTOBHOCTH B
MPEyCMOTPEHHBIX CIIOCOOHOCTh MPUMEHSTh MPUMEHSATHh METO/IbI TO3HAHUS CIOCOOHOCTH TPUMEHSTH
JTaHHOM METO/Ibl TO3HAHUSA MPU PEIICHUH | TPU PEIIEHUN TPAKTUYECKHUX METO/Ibl TO3HAHUS MIPU PEIICHUH
KOMIIETEHIIUEN MPAKTUYCCKUX 3a7a4, — JaBaTh 3a7a4, — JaBaTb KOJIMYCCTBCHHBIC | MPAKTHYCCKHUX 3a4a4; — JaBaTh
KOJIMYSCTBEHHBIC OICHKU U OLICHKH! Y MTPOU3BOJIUTH PACUEThI KOJIMYCCTBCHHBIC OI[CHKHU U
MPOU3BOIUTH PACUYETHI IO M0 XUMHYECKUM (hopMysiaMm 1 MPOU3BOAUTH PACUYETHI IO
XUMUYECKUM (popMysiaM u YPaBHEHUSIM C CYIIECTBEHHBIMHU XUMUYECKUM (PopMyliaM U
YPaBHEHUSIM C CYIIECTBEHHBIMHU YpaBHEHUSIM Ha BEICOKOM
YpPOBHE
HaBbIkn OtcyrcTBHE min | Baageer HaBRIKaMH Bnaneer naBbikamu npuMeHeHus: | Biageet HaBbikamMu
HaJIu4ue MPUMEHEHHS TTOJTYYEHHBIX MOJTyYEHHBIX 3HAHUW U YMEHHI MPUMEHEHUS TIOJTYYEHHBIX
(dbparmeHTapHBIX 3HAHUU U YMEHUH IS JUTst 6€30TIaCHOTO MCTIOJb30BaHUs | 3HAHUW U YMEHHM NSt
HaBBIKOB, 0€30I1aCHOTO MCITOJIBL30BaAHUS BEIIIECTB U MAaTEPUAJIOB B OBITY, 0e3011aCHOTO MCIIOIL30BaHUS
MPEeAyCMOTPEHHBIX BEIIIECTB U MAaTEPUAJIOB B OBITY, | CEIbCKOM XO3SIMCTBE M Ha BEIIIECTB U MAaTEPUAJIOB B OBITY,
JTaHHOM CEIIbCKOM XO3SIMCTBE U Ha MPOU3BOJCTBE, PELICHUS CENbCKOM XO3SIMCTBE M Ha
KOMIIETCHITEH MPOU3BOJICTBE, PEIIEHUS MPAKTUYECKUX 33/1a4 B MPOU3BOJICTBE, PEIICHUS

HPAKTHYCCKUX 3371a4 B
MIOBCETHEBHO KH3HHU,
HPEAYIPEKICHUS ABICHUIH,
HAHOCSIIIHMX BPE.l 37I0POBbHIO
YeJI0BEKa M OKPYKAIOIIeh
cpere;

UCIIOJIb30BAHUSI METOI0B
HAYYHOTO TIO3HAHUS: aHAJIN3,
CHHTE3, MOJICTUPOBAHHUE
XUMHUYECKHUX TPOIIECCOB U
SIBIICHUH — MPH PEIICHUN
y4eOHO-HCCIeIOBATENbCKUX
3a]1a4 110 U3YYCHHIO CBOWCTB,

MOBCE/IHEBHOM JKHU3HH,
MPEyNPEXICHUS IBICHUH,
HAHOCSIIUX BpPe 310POBbIO
YeJI0BEeKa U OKPYKAIOILeH cpelie;
UCIIOJIb30BaHUsI METOJIOB
HAy4YHOTO TMO3HAHUS: aHAJIN3,
CUHTE3, MOJICIUPOBAHHE
XUMHYECKUX MPOIECCOB U
SBIIGHUH — MIPU PEIICHUN y4eOHO-
HCCIIeIOBATENbCKUX 3a71a4 10
U3yUYCHHIO CBOMCTB, CLIOCOOOB
MOJIy4EHUS U PACIO3HABAHUS
OpPraHNYECKUX BEIIECTB

NPaKTHYCCKUX 33]1a4 B
MOBCETHEBHO KH3HH,
HpEAYIPEKACHHS ABICHUH,
HAHOCSIIIUX BPEJl 37I0POBBIO
YeI0oBeKa M OKPY)KaroIIei
cpene;

UCIIOJIb30BAHUS METOJIOB
HAYYHOTO MO3HAHMS: aHAJIH3,
CHHTE3, MOJICTUPOBAHHUE
XAMHUYECKUX MPOIIECCOB U
SIBIICHUI — MPH PEIICHUN
yueOHO-HCCIIeI0BATENIbCKUX
3aJ1a4 10 U3YYCHHUIO CBOWCTB,




croco0OB MOJIyYeHHS U
pacro3HaBaHHs OPraHMYECKUX
BEII[ECTB CTPOCHHUIO C
CYIICCTBCHHBIMU
3aTPYAHCHUAMMU.

CTPOCHMIO C HECYLIECTBEHHBIMHU
3aTPYAHCHUSAMU.

CIIO0COOOB IMOJIyYEHUS U
pacro3HaBaHMs OPraHUYECKUX
BCIICCTB HAa BBICOKOM YPOBHC

MK-6. UA-3CocTaBnseT 3asBKU Ha IPHOOPETeHUE YI0OpEHN U pa3pabaThIiBaeT IUIaH paclpeieieHUsl yI00peHni B X03sicTBE (CeBOOOOPOTE) C

y4eToOM TpeOOBAHUN HKOJIOTUYECKOH 0€30I1acCHOCTH

3HaHusn OtcyrcTBUe WM | 3HAET O poJId OMOTEHHBIX 3HaeT 0 poJin OUOTEHHBIX 3HaeT 0 poJin OMOTE€HHBIX
HaJIN9IHe AIIEMEHTOB ISl TUTAaHUS AJIEMEHTOB JJISl TUTAaHUS 5JIEMEHTOB IS TIUTAHHs
(bparMeHTapHbIX pacTeHuii. , Buibl MUHEpanbHBIX | pacTeHUH. , Buasl MuUHEpanbHBIX pacTenuil. , BH/ibl MUHepaTbHBIX
3HaHUU O PO yoOpeHuil a30THbIE, ynoopeHuit a30THbIe, PocPopHbIE GDCHIIH 430 THEIC
OMOTeHHBIX (dbocdopHbie U KaTuilHbIE. U KaJlniiHble. PanmonanbsHOe yHOOP .
AIIEMEHTOB JIJIS ParmmonanbHOE MCTIONIB30BaHNE | MCTIOJIB30BaHNE MUHEPATBHBIX (bochopHEIE K KamHIHBIe.
NUTaHMS PACTEHUH. , | MUHEPAIBLHBIX yIOOPEHHI - yIOOPEHHIA - 3aJI0T MOJTy4EeH s Panmonankroe ucronb3osanme
Bubsl MuHepanbHbIX 3aJI0T TIOJIy4YEHHUsI KAYeCTBEHHOM | KaYECTBEHHOW U SKOJOTUYECKH MHHEPAIbHBIX yI00pEHUH -
yoOpeHuil a30THbIE, | ¥ KOJOTHYECKH YHNCTOM YHCTON pacTeHHEBOAYECKON 3aJI0T MOJTyYeHHS] KaYeCTBEHHOU
tdbocdopHbie u PacTeHUEeBOTYECKON MPOIYKIUHU | MPOIYKLMH C HECYIIECTBEHHBIMHU | i 5KkOIOMHUECKH YHCTOM
KaJuiHbIE. C CYIIECTBEHHBIMU 3aTPYIHEHUSIMH. PACTEHUEBOUECKOH MPOJIYKIHH
panoHaIbHOM 3aTpyIHEHUSIMHU.

Ha BBICOKOM ypOBHE

WCIOJIb30BaHUU
MUHEpaJIbHbIX
ynoOpeHuit

YMenus OtcyrcTBUE WIH | IPOBOJIUTH PAacyeThl HA OCHOBE | IPOBOJUTH pacueThl HA OCHOBE MPOBOJMTH PACUEThl HA OCHOBE
Hajau4uue XUMHYECKUX GOopMyn U XUMHYECKUX GOpMyI U XUMHUYECKUX POpMYT U
(bparMeHTapHbIX yYpaBHEHUI peaKIIfii: pacyeThbl YpaBHEHUH peaKIlnii: pacyeThbl YpaBHEHUH peaKIuii: pacyeThbl
YMEHHUI, MacCOBOM JIOJM MUTATEIbHBIX MacCOBOM JIOJM TMUTATEIbHBIX MacCOBOM JIOJM MUTATENbHBIX
PEyCMOTPEHHBIX 3JIEMEHTOB B YJI00pEHUIX 3JIEMEHTOB B yJJOOpEHUSX AIIEMEHTOB B YA0OpEHHIX
JTaHHOU (Macchl) XUMUYECKOTO (Macchl) XUMUYECKOTO (Macchl) XUMUYECKOTO
KOMIIETEHIUEH COEJIMHEHUS B CMECH; pacueThl | COCAMHEHUS B CMECH; pacyeThl COEJIMHEHUS B CMECH; pacueThl

TEMIOBOTO 3P deKTa peakuy;
pacyeTbl 00bEMHBIX OTHOILIEHHH

TEIIOBOTO 3P deKTa peakiuy;
pacyeTbl 00bEMHBIX OTHOIIECHHH

TEIUIOBOTO AP eKTa peakiny;
pacyeTbl 00bEMHBIX OTHOIIECHHH




Ta30B IIpU XUMHUYCCKHUX
peaknusax ¢ CymeCTBCHHBIMHA

Ta30B [IPpU XUMHUYCCKUX PCAKIUAX
C HCCYIICCTBCHHBIMU

ra3oB IPU XUMHYECKHUX
peaxkiusax Ha BHICOKOM YpOBHE

3aTpyJIHEHUSMHU. 3aTpyIHEHUSIMHU.

Hasbikn OtcyrcTBuE wiu | Braneer HaBblkaMM YCTaHaBII HaBbIKAMHU YCTAaHaBIIMBATh HaBbIKAMHU YCTaHAaBJIMBATh
HaJu4uue UBaTh B3aUMOCBSI3b MEKIY B3alMOCBSI3b MEXKY B3alMOCBSI3b MEXY
(bparMeHTapHbIX JESITENIbHOCTBIO YEJIOBEKA U JEATEIbHOCTBIO YEJIOBEKa U JESATEIbHOCTBIO YEJIOBEKa U
HaBbIKOB, COCTOSIHUEM OKpY»Karolei COCTOSIHMEM OKPYKAIOLIEH COCTOSIHMEM OKPY>KAIOLIEH
MIPEyCMOTPEHHBIX Cpelibl, MOKa3bIBaTh POJIb CpeJibl, MOKa3bIBaTh POJIb Cpe[ibl, MOKa3bIBAaTh POJIb
JTAHHOM AHTPOMNOTEeHHOTO (paKkTopa B AHTPOIIOTEHHOTO (aKkTopa B AHTPOIIOTE€HHOTO (aKTopa B
KOMITETEHIUEH 3arpsi3HEHUH OKpY Karolei 3arpsi3HEHUH OKpY Karolei 3arpsA3HEHUH OKPYKAIOLIEH

Cpenbl Ipu HEepaluoOHATLHOM
WCIIOJIb30BAHUH TEPOHITUIOB,
TIECTHUITUIOB U APYTUX
SATOXUMHUKATOB OOPHOBI C
COPHOM paCTUTEIBLHOCTHIO,
BpEAUTENSIMU U OOJIE3HIMHU C
CYLIECTBEHHBIMU
3aTpyaIHEHUSIMHU.

Cpenbl IpH HEepalMOHATLHOM
WCIIOJIb30BAHUN T€POUIIHJIOB,
MECTHIINIOB U IPYTHX
ATOXUMHUKATOB OOPHOBI C COPHOI
PacTUTEIBLHOCTHIO, BPEAUTEIISIMHI
1 OOJIE3HSIMHU C
HECYIIeCTBEHHBIMHU
3aTPYIHCHHUSIMU.

Cpebl TP HEePAIMOHATLHOM
WCIIOJIb30BaHUN T€POUIINJIOB,
MECTHUITNIOB U IPYTHX
SIOXUMHUKATOB OOPHOBI C
COPHOM PacTUTEIbHOCTBIO,
BpEAUTEISIMU U OOJIE3HSIMHU Ha
BBICOKOM YPOBHE

IK-3. UI-4CocTaBiseT 3asBKM Ha TPHOOPETEHUE CEMEHHOTO M TMIOCAI0YHOT0 MaTepuaia, yaI00peHuH, UCX0 s U3 00IIel MOTPEOHOCTH B UX

KOJIMYECTBE

3nanus OtcyrcTBHE win | Buasl MuHepaneHbIX ynoOpenuid | Bunbl MuHepanbHbIX ynoOpenuit | Buabl MuHepanibHbIX ynoOpeHuit
HaJIu4Iue a30THbIE, GoCchOpHBIE U a30THbIE, GochOpHBIE U a3o0THbIE, GochHOpHBIC U
(bparMeHTapHbIX KanuiiHble. PaninoHanpHOE KanuiiHble. PaninonanpHOE KaJnuiiHble. PaninonanpHOE
3HAHUI O POJH | UCTIOJIb30BAHHE MHUHEPAIbHBIX HCIIO0JIb30BaHNE MUHEPATIbHBIX MCI0JIb30BaHNE MUHEPATBHBIX
OMOTEHHBIX ynoOpeHuit - 3anor NoaydeHust | yIOOpEeHHUI - 3aj0T MOTydeHus ynoOpeHuil - 3a1u0r NOJydeHHUS
JJIEMEHTOB JUIS | KQUECTBEHHOM U SKOJIOTMUECKH | KAYEeCTBEHHOU U IKOJIOTUYECKU KayeCTBEHHOW U HKOJIOTUYECKU
MUTAaHUS PACTEHUU. , | YUCTON PACTCHHEBOIUECKON YUCTOW PACTEHUEBOIYECKOM YHCTON PaCTEHUEBOIYECKON
Bunel MuHepanmpHBIX | IPOAYKIUU C CYIIECTBEHHBIMU | MPOAYKIIMH C HECYIIECTBEHHBIMH | MPOAYKIIMH HAa BBICOKOM YPOBHE
ynoOpeHuil a30THBIE, | 3aTPYAHEHUSIMH. 3aTpyAHECHUSIMU.
¢bochopusie u
KaJIMIHBIE.

palluOHAJIbBHOM




HCIIOJIb30BaHNU

MHHEPaJIbHBIX
ynoOpeHuit

Ymenus OtcyrcTBUE UM | YMeeT IpOBOJAUTH pacyeThl HA YMeer NpoBOANUTH pacyeThl HA YMeer NpoBOAUTH pacyeThl HA
HaJu4uue OCHOBE XUMHMUYECKUX POPMYI U | OCHOBE XUMUYECKUX (HOPMYII U OCHOBE XUMHUYECKUX POpMYI U
(bparMeHTapHbIX YPaBHEHUH PEaKLUN: pacyeTsl YPaBHEHUH PEaKLUN: pacyeTsl YPaBHEHUH PEaKLHN: pacyeTsl
YMEHHI, MAaCCOBOM JOJIM MHUTATEIbHBIX MAaCCOBOM JOJIA MHUTATEIbHBIX MACCOBOM JOJIA MHUTATEIbHBIX
MIPEyCMOTPEHHBIX 3JIEMEHTOB B yJI0OpEHMSIX 3JIEMEHTOB B yJI00pEHUIX AJIEMEHTOB B YOOPEHUSX
JTAHHOM (Macchl) XUMHUYECKOTO (Macchl) XUMUYECKOTO (Macchl) XUMHUYECKOTO
KOMITIETEHIUEH COEJIMHEHUS B CMECH;, PACUEThI COEIMHEHUS B CMECH; paCUEeThI COE/IMHEHUS B CMECH; pACUEThI

TETJIOBOTO 3 (deKTa peakiinu; TEIIOBOTO A (deKTa peakiinu; TETI0BOTO A (eKTa peakiiny;
pacueTsl 0ObEMHBIX OTHOLIEHUM | pacyeThl 0ObEMHBIX OTHOIICHUH | pacueThl 00bEMHBIX OTHOIICHUN
ra30B MMPU XUMUYECKUX ra3oB MPU XUMUYECKUX PEAKIUAX | Ta30B MPU XUMUUYECKUX
peaknusx ¢ CylecTBEeHHbIMU C HECYIIECTBEHHBIMU peaxkusx Ha BHICOKOM YpOBHE
3aTpyIHEHUSIMHU. 3aTpyIHEHUSIMHU.

HaBbiku OrtcyrcTBHE nnu | Biageer HaBblkamMu Hagsikamu onpeneneHus HaBbikamu onpenenenust
HaIu4ue ONpEEICHUS MAaCCOBOM JTOJIN MAacCOBOU J0JIU COAEpKaHUS MacCOBO¥ JIOTH COJICPKAHNUS
(bparMeHTapHbIX COJIEpXKaHUs MUTATEIbHBIX MIATATEIbHBIX JTEMEHTOB B UTATeTbHLIX STEMEHTOB B
HaBBIKOB, AJIEMEHTOB B yJIOOPEHUSX; yI0OpeHUIX; PU3UKO- Ty n—
PEeAyCMOTPEHHBIX (U3UKO-XMMUYECKUMHU XUMUYECKHUMH METOIaMHU
JAHHOU METOJaMu OIIpe/IeTICHUsI KaueCTBa XHUMHUCCKHMH METOZaMH
KOMIIETEHI[EN OIIpEEIeHUs KaueCcTBa pacTeHUEBOIUECKON npoayKuy | OUPCACICHUA Ka1eCTha

PacTeHHEBOTUECKOM MPOIYKIIUU
10 COJePKAHUIO B HUX
HUTPATOB, ECTULIUIOB. C
CYIIECTBEHHBIMU
3aTpyIHEHUSIMHU.

0 COJIEP’)KAHHMIO B HUX HUTPATOB,
MECTULIUIOB. C
HECYIIECTBEHHBIMU
3aTpyIHEHUSIMHU.

PaCTEHHUEBOTYECKOM TTPOTYKITUN
10 COJIEP>)KaHHUIO B HUX
HUTPATOB, TIECTUIUIOB. HA
BBICOKOM YPOBHE




7.3. TunoBbie KOHTPOJIbHbIC 3aJAHUSA
TecTsl A1 TEKYLIEr0 KOHTPOJIS

Paznen 1. OcHOBBI 001IeH XUMHUMN.
OcHOBHBIE KJIACCHI HEOPTAHNYECKHUX COeIMHEHU.

1.Kakue u3 npugeoeHHvIX Huxice OKCUOO8 ABIAIOMC KUCTOMHLIMU?
1) Fe; O3 2)Cr03  3)NO» 4)MnOs,

2.MooicHo u noyuums KUCI0mMbl 83AUMOOCUCTNBUEM.
1) KMCITOTHOT'O OKCH/JIa C BOJOM;
2) TUAPOKCHUIA C KUCIIOTOM;
3) conu ¢ KUCTIOTOM;
4) conu ¢ TuAPOKCUIaMu?

3.B kakux coeOuHeHusx cmeneHsb OKUCIeHUS Ku0ﬂ0m006pa306ame/lﬂ paesHa cemu?
1) K2M1'104 2) KMHO4 3) KQCI‘Q 07 4) K2C1’04.

4. Kakwue U3 coseil Ha3bIBAIOTCA CYIb(PUTAMU:
1) KZSO4; 2) KzSOg; 3) Ca803; 4) KQSQO3;

5. Kakue u3 eeuiecme OmMHOCAmMCA K euapOCOJl}lM (KMCJlblM).'
1) Na3 PO4; 2) KHZPO4; 3) CaAsPO4; 4) KHMI’IO3;

6. Kaxue uz YVKA3AHHbIX OKCUOO08 AGNAIOMCA anbOI’I’leprlMu.'
1) Zn0O 2) SiOz, 3) CI'203, 4) Ml’l207,

7.C Kakumu u3 yKazamHolx eeujecme 6yoem 63aumooeticmeosams CepHas KUCIOMA:

1) CrOs, 2) Cr(OH)3,  3) SiOy, 4)MgCl,.

8.Kaxue u3 ykazanHulx peakyuii npusoosam K oopazosanuio conel?
1)CaO+CO,—

2) N> 05 + COz —

3) CuSO4 + CO,—
4) Ca (OH); + CO; —

9. Hanuuuem xakux conei 05yCJ106]ZeHa BPEMEHHAA JHCECMKOCNTb 600bL:
1) Na,COsu MgSOs.

2) Ca(HCO3)>, uMg(HCOs)2

3) CaSO4u NaSOs.

4) K2C03I/I MgCO3

10./{ns ycmpanenus uz061moyHou KUCIOMHOCMU NOYUEbL 8 NOUB) GHOCAM:
1) CaSO42H,0. 2) CaCOs;  3) Ca(OH),; 4) CaSiOs.
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Ctpoenne atoma. [lepuoauyeckas cucreMa 3j1eMeHTOB. XUMHUYECKAS CBSA3b.

1. Hucno snexmpoHoe nHa eneuinem yposHe ¢ ygeaudenuem 3apsaoa amoma 6 nepuooax:
1) yBenuuuBaercs;
2) yMeHbIIaeTcs;
3) HE U3MEHsIeTCS,
4) noBTOpsiEeTCS;

2. Umo obwe2o 6 31eKmpOHHbIX KOHPU2YPAYUAX AMOMOS DJIeMEHMO8 0OHOU 2pYNnbl
nepuoouU4ecKol CUCeMb:

1) Uucno »7aeKTpOHOB HA BHEIIIHEM YHEPTETHUECKOM YPOBHE.

2) Uucno HecapeHHBIX JIEKTPOHOB.

3) Yucno 37eKTPOHOB Ha MPEeJl BHEIIHEM YPOBHE.

3. Xumuueckas cesa3v, ocywjecmensaemas mMexicoy amomamu HemMemaiios, A619emcs:
1) BomopoaHo#
2) NOHHOM
3) KOBaJICHTHOW HEMOJIAPHON
4) MeTanIu4yecKoi.

4.B nepuooax nepuoouueckoti mabauywvl /.M. Menoeneesa npu nepemewjenuu ciesa
Hanpago OKUCIUMENbHbIE CBOUCIEA AMOMO8 INEMEHMO8.

1) yBennuuBaroTcs

2) YMEHBIIAIOTCS

3) NOBTOPSIIOTCHI.

4) HE UBMEHSIOTCS

5.B KaKom u3 YKA3dHHbLX COCOUHEHUN UMeemcs KOBAICHMHASA HenoJlpHas
XUMUu4decKkas CceA3b.

1)NaBr, 2)J,, 3)NH;, 4)NayO.

6.B coedunenusax, cocmoswux u3 Memauiid u Hememauld, OCYUWecmeisemcs KaxKas
XUMUYECKAsL CB53b!
1) koBaneHTHas 2) MeTajinyeckas 3) uoHHas 4) BomopoaHas

7.B npl/l6€0€HHblx CO@OHH@HM}DC CBA3b HCIM60JZ€€ U HaumeHee noJIsipra.
1) NaJ, 2) NaBr, 3)CsJ.

8. Vkaorcume coeounenus ¢ uOHHOU C653b10:
1) azor, 2) OKcUJI cephl,  3) XJOpua HATPHS, 4) ceneHoBOI0PO

9.Cmenenb okucienus - omo:
1) cnocoOHOCTH aTOMa K OKHCJICHUIO
2) BaJICHTHOCTh aTOMa B JJAHHOM YacTHIIE.
3) yCIOBHBIM 3apsiJi aToMa B MOJIEKYJIE.
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10.Brewnuii u nped eHewHull ciou y amomos d — 31eMeHmos UmMerom 31eKmpoHHOe

cmpoenue.
1) (n-1) d'ns?; 2) (n-1) d'°ns?; 3) (n-1) d'"'%ns?;  4) (n-1) d 19 ns!?;

XUMH4YeCKA KHHETHKA.

1. Ckopocmvio 20M0o2eHHOU peaKyuu Ha3bl8Aemcsl.

1) 4ucio »>IEeMEHTapHBIX aKTOB peaKIuH, OPOUCXOASIIUX Ha EIUHUILIEC
MOBEPXHOCTH pazzena ¢as.

2) U3MEHEHUE KOHIICHTPAIIMU KaKOTO-TM0O W3 MCXOJHBIX BEIIECTB B EAUHUILY
BPEMCHH,

3) u3MEeHeHHEe KOHIIEHTPAIlMU BEIIIECTB Ha MMOBEPXHOCTH paszzena ¢as.

2. Yemy pasua xoncmaunma paenogecusi peakyuu. A(me) + B (r) <> C o) + 1 (orc).
1) K pasu = [C] [A}/ [A] [B]
2) K pau = [C] [A)/ [A]
3) K paen = [C] [B]/ [B]
4) K pasu = [C]/ [B]
5) K parn = [B]/ [C]

3.Ilouemy nuuesnvie Hcupwvl Helb3sA XPAHUMb 8 MEMALIU4ecKol mape?

1) TlporekaeT mpoliecc pacmaga CIOXKHBIX BEIIECTB Ha 0Oojiee MPOCThIE TOJ
JIECTBUEM KHUCJIOT U IIIEIOYEH.

2) Upet nipouiecc aeruapaTalii Npy HarpeBaHUU.

3) [IpoucxXoauT KaTAIUTUYECKOE OKUCIICHHUE IO ICHCTBUEM MOHOB MEJIH, JKEJe3a,
Maprasiia.

4.Peaxyuu A2 + B> — 2 AB coomeemcmeyem Kunemuueckoe ypagHenue:
1) V=RI[A]} 2)V=R[A:][B2]; 3)V=R[A)[B:]*» 4) V=R [A:]*B:].

5.1Ipu memnepamype 50°C npoodonxcumenvhocms peakyuu pagua 3 mun. 20 cex.
Temnepamypnuouii ko3ppuyuenm peaxyuu pasen 3. Ilpu 30°C npodonsxicumenvHocms
peaxkyuu pasHa (Mum):

1)Ss; 2) 10; 3) 15; 4) 30.

6. Kaxylo ponv ueparom anmuokcuoanmel, 000asasiembvle 8 NULe8ble JHCUPDL.
1) kaTanu3atopoB; 2) UHTUOUTOPOB; 3) KATATUTUYECKUX 5A710B; 4) GEPMEHTOB.

7.11Ipu nonudxcenuu memnepamypol pagHo8ecUe CUCMEMbl CMEWAEmcsl 8 CHOPOHY:
1) sK30TEpMUYECKON pEaAKIIUH. 2) SHIOTEPMUYECKON pEaKIUu.
3) 0Opa3oBaHUs NPOAYKTOB peakiuu. 4) He U3MEHSETCS.

8. Ha cxopocmov xumuueckou peakyuu 81usiom aKmopwi:
1) KOHIIEHTpaIUsl pEarupyOIINX BEIIECTB:
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2) Temmepartypa:
3) Hanuuue Karanu3aTopa:
4) Bce mepevyrcieHHbIe (PaKTOPHI.

9.Pasnosecue peaxyuu Hx(r)+J2(r)—>2HJ(r) (AH>O)
CMeCmumcsi 8 CMOPOHY UCXOOHBIX BeUlecms Npu.
1) moBeIIICHNE TaBICHUS;
2) IOHWKEHHE JaBIICHUS;
3) NOBBIIIIEHNE KOHIICHTPAIIUY;
4) noBblllieHUE KOHIeHTpauu HJ.

10. Eounuya usmepernus CKOpOCmMu XumMuieckutl peaxyuu
1) monb/ ¢ 2) MOJIB/T 3) Monw/n*c 4) r/™MomB

PacTtBOpBI.

1. Kakoe u3 npeonodicennuix sewyecms Haubonee xopouio pacmeopumo 6 H>O:
1) moBapeHHas CoNib; 2) KUPHI NUILEBbIE; 3) NIHIEPUH;  4) aMHJIOBBINA CIIUPT.

2. Ilpoyecc pacmeopenus - smo sasienue:
1) xumudeckoe; 2) dusuyeckoe; 3) pusuko-xuMuueckoe; 4) OMOXMMHUYECKOE.

3.I1pu nogviuenuu memnepamypvi pacmeopumocms 8 800e 2a3000PA3HBIX BeUeCME:
1) yBenmuuuBaercs; 2) yMEHbIIIaeTCs;  3) HE U3MEHSETCH.

4. l[[eleUHOCWlb noyesl 05yCJ108JleHa Hanudyuem 6 pacmeope conel:
I)Na2C032) Cag(P04)2; 3 )M quz; 4)KC1

5. Kucromnocmu nougvl 06yciasnueaemcs nNpUCymcmeuem UoHo8:
1) runpokconust H:O*  2) ruapokcuna OH™  3) Bogopona HY  4) ammonmst NH*

6. Kaxyro oxpacky npuobpemaem 1aKkmyc 8 coke TUMOHA:
1) MaJIMHOBY10; 2) CHHIOIO; 3) KpacHYI0; 4) OpaHKEBYIO.

7. Veenuuenue xonyenmpayuu uoHo8 6000pooda 8 60OOHOM pacmeope npoucxooum npu
2UOpoaU3e CONU:
1) autpara xanus; 2) cynbura HaTpus 3) HUTpaTa Xpoma  4) cynbdara Kanus.

8. Yem obycrasnusaemcst 6ygdeprocms NOUEEeHHO20 paACMBOPA.:
1).dbocdaTramu MOYBEHHOTO PACcTBOPA;
2).yrojibHOM KUCJIOTON U TUAPOKAPOOHATOM KaJIbIus;
3).0praHM4YeCcKMMHU KHCIOTAMHU U UX KAIBIIUEBBIMHU COJISIMU;
4).BCe MEePEeUNCICHHOE BEPHO.

9. Coku psioa osoweli u nio0o8 umeom ciedyroujue snaverus PH:
1) Oryper - 6,92;
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2) MopkoBs - 6,67,
3) cronoBas Oprokaa - 6,27;
4) s16;10K1 aHTOHOBKA -2,50
Kaxoui uz amux coxos umeem cunvHokucayro cpedy?

10. Veenuuenue xonyenmpayuu uoHo8 6000pooa 6 NOYEEHHOM PACMBEOpe NPOUCXOOUM
npu 2uOpoU3e CONU:
1) Hutputa xanus; 2) cynbpura HaTpusi; 3) HUTpata xenesza (111); 4) cynbdara kanus.

OKHCIUTEIBHO-BOCCTAHOBUTEJIbLHBIE PC€aKInu.

1. Kaxue us3 npuee()eHHblx peam;uz] AGJAIOMCA OKUCIUMEIJIbHO -
80CCMAHOBUMEIbHBIMU?
1) K2Cr207 + HzSO4 — CI’O3 + KQSO4+H20
2) PbS+HNO3; — S + Pb (NO3)2 + NO +H>O
3) FCSO4 + KMI’IO4 + HZSO4 — FGQ(SO4)3 + Mn SO4 + KQSO4 + Hzo.
4) AgNos + NaCl = AgCl + NaNoO;s,

2. B oxucnumenvno-60ccmanosumenbHulx peakyusix nepeHoCcumou
yacmuyetl sAIAemc.
1) npotoH; 2) uoH; 3) Mosiekyna;  4) BIEKTPOH.

3. Onpedenume cmenensb oxucienus gocpopa 6 nupogocgpoproii
kuciome Hy P20

1) +5; 2) +3; 3) -3; 4)-1.

4. Kaxue npodykmbl 80CCMAHOBICHUS Oaem nepmaHeanam Kajius 6

Kucou cpeoe?
1) MnO4*;  2)MnOs; 3)MnO;;  4) Mn’;

Pa3zgesa 2. Xumusd 3j1eMeHTOB. BoreHubie dJieMeHThI.

1. Kakas snekmponnas Kongueypayus Heulne2o SHepeemuyecko20 yposHs

¥ amomoé S- 371eMeHmos:
1) ns'?; 2) ns'; 3) ns?; 4) ns> ™!,

2. B cocmaee pacmumenvhbix mxaneu 0OHUM U3 8ANCHBIX S — 27IeMEHMO8 ABGTIACMC A
1) narpuii, 2)kanbiuii, 3)Oapuii 4) MarHui.

3. Kaxoii uz S-snemenmos, cnocobcmeyem noooepicanuio 0CMOMU4ecKo2o 0aeieHus
BHYMPU KIIEMKU.:
1) kanbiuit, 2) kanuii, 3) Hatpuii, 4) MarHuii.

4. DHoemuueckoe 3abonesanue y pacmeHuli — Xaiopo3 603HUKaAem
npu HedoCmamie 8 no4ge:
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1) natpusa, 2) kanblusi, 3) Maruus, 4) kanus.

5. Ocnosy srcusvix cucmem cocmagasaom cieoyrouwjue d1emeHmol.
D Si,P,S,CLO; 2) C)N,P,CLS; 3)CN,P,O,S. 4)SiN,P,0O,S.

6. Kakoe u3z ykasanuvix y0oOpeHuti OmHoCUmcs K 2pynne KOMNIeKCHbIX:
1) NH4sH,PO,4 - ammodoc;
2) CaHPO4-2H,0 — npenunurar;
3) NaNO3 — unnuiickas cenuTpa;
4) Ca(H2POy4), + 2CaSO4 — cyniepdocdar.

7. [na anemenma Kaxkou noocpynnvl XapakmepHa 3JeKMPOHHAS KOHQPUSYpayus
BHEUIHe20 IHEP2EMUUECKO20 YPOGHS NS’ np’:
1) I-Anoarp.; 2) Il —Anoarp ; 3) IV —Anoarp; 4) V -A noarpynmsi.

8. Xapaxmephnas cmenensv okucienus gpocgopa, 6xoosuieco 6 cocmas HyK1eUHOBbLX
kuciom, AT® u 6 cocmas coedunerutl, cCOCMasiAUUX OCHOBY CKelemda:
1) -3; 2) +1; 3) +3; 4)+5.

9. d — anemenmol 6 opeanuzMe uauje 6ce2o0 6CMPEUArOMcs 68 8U0e COeOUHEeHUI:
1) mpocThiX, 2) okcuuoB, 3) cojeH,
4) KOMILIEKCHBIX OMOJIOTHYECKUX COSAMHEHUM.

10. B nouse oanmblil 271emMeHm noogepeaemcs 8030elCmeul0 Cneyuaiu3upoB8aHHuLx
baxkmepuil, 015 KOMOPBIX 5MO20 dNeMeHma uespaem pojv 8 ovixanuu. Bnocieocmeuu
makozo 6030eliCmEUs OMMeUamcs cKonieHus 6ypoeo ocadka 8 pyuvsx, 60iomax,
bonomucmoix nougax. O KaKom 3emeHme uoem peunp.

1) mapranemn;  2) kene3o;  3) KoOaIbT; 4) xpoM
Pa3nen 3. Anaautndeckast xumMus. MeToabl aHaJIn3a.

1. K ¢uzuueckum memooam KoiuuecmeenHo2o onpeoesieHus OMmHOCUMCA!
1. mepMaHranatoMmeTpus
2. “OgOMETpUs
3. pedpaxTomeTpus
4. GpoMaromeTpus

2. Denongpmaneun 8 wenouHol cpede usMensem ceoll yeem Ha:
1. xxenToIii 2. OpaHKEBbIN
3. cuHuM 4. MaTUHOBBIN (PO30BBIA)

3. Denongpmaneun 6 wenr0uHOl cpede UMeHAEem CEOU yeem Ha:
1. xxenToIii 2. OpaHKEBbIN
3. cuHui 4. MaJTMHOBBIN (PO30OBBIA)
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4. Tumpanm — smo pacmeop:
1. uccnegyeMoro BeliecTBa
2. peareHTa ¢ TOUHOM KOHLIEHTpaLuuen
3. pacTBOp CTaHJAPTHOTO BEIECTBA
4. Bce NEpPEYUCIEHHOE BEPHO

5. K kucnommno-ocHO8HbIM UHOUKAMOPOM OMHOCAMCS 8C€, KPOMeE:
1. penondranenna
2. METWJIOBOTO OPaHXKEBOTO
3. METHJIOBOT'O KPaCHOTO
4. XpOMOBOTO TEMHO-CHUHETO

6. Kax nasviearomcs memoowl, 0OCHO8AHHbIE HA USMEPEHUU XapaKMepUcmux ceema,
U3TYUAEMO20 amOMaM U UOHAMU 8eUjeCmea 8 2a3000PaA3HOM COCMOAHUU!

1. aGcopOumoHHas CIEKTPOCKOIIHNS;

2. SMUCCUOHHAs CTIEKTPOCKOTIHS;

3. NoTeHUUOMETPUs?

7. K CneKkmpailbHbIM Memooam omHoCsm M€m00bl, OCHOBAHHbLIE HA.
1. HN3MCPCHUC BHCKTpH‘ICCKOﬁ IMPOBOANMOCTH,
2. BSaHMOﬂeﬁCTBHG BCHICCTB C 3JICKTPOMAIrHUTHBIM U3JIYUCHHUCM
3. N3MCPCHUC PA3HOCTHU HOTGHHI/IEUIOB?

8. Kaxasa ¢usuueckas koncmanma usmepsaemcs 8 peppaxmomempuu:
1. yron BparieHus;
2. moKa3arellb NpeJIOMIICHUS,
3. onTU4ecKas MIOTHOCTh?

9. I'pynnosoii peakmug Ha KamMuoHwvl 3 AHATUMUYECKOU 2PYNNbL.
1. HCI; 3. NaOH; 2. HoSOy; 4. NH,OH?

10. C kaxumu peakmueamu Ca’*t o0aém ocadok:
1) (NH4)2C204; 3) KzCI’O4;
2) Na2C03; 4) HNO3‘.7

11. Yenosus nposedenus peaxyuu na K* ¢ Nasz[Co(NO:)s]:
1) oxnaxenue;
2) CBEXKEMPUTOTOBIICHHBIN PEAKTUB;
3) noTupaHue CTEKISHHON MaJIOYKOM;
4) HeWTpanbHas WK YKCYCHOKHUCIIAs Cpeaa.

12. K anuonam 1 ananumuuecxkou epynnvi OmHOCAMCA
1) $05%, B4O;%, POs* ; 3)I-, COs* ,NO*-;
2)CI', SO4 %, S*; 4) CH;COO", S04, SO3* ?
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13. K kamuonam 3 ananumuueckou epynnvl OMHOCAMCAL:

1) Na+, K+, NHy +; 3) Ba?*, Ca’";
2) Cu*t, Fe**, Fe't; 4) Zn** , AI**?
14. K kamuonam 2 ananumudeckou 2pynnvl OMHOCAMCAL:
I)Na*,K*, NH;*; 3) Pb**, Ag+;
2) Ba**, Ca’"; 4) Fe** , Fe**, Mg>*?

15. Kaxkoti yeem umeem unouxkamop genonrgpmaneur npu Pn =10:
1) GecuBeTHBIN;  2) KENTHIN; 3) ManuHOBBIN;  4) cuHUI?

Kiaroun Kk Tectam

I/ 1 2 3
Paznen 1.
OcHoBBI 0011 €l
XUMHUHU.
OcHOBHBIE KJIacChI
HECOPraHnveCKMuXx
COCIMHCHUU
| + +
2 +
3 +
4 + +
5 +
6 + +
7 +
8 +
9 +
10 +
Crpoenue aToma
| +
2 +
3 +
4 +
5 +
6 +
7 +
8 +
9 +
10 +
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PactBopsl

1

Nelifo RENETe WiV, §F SN LUV | O}

10

XuMHUuecKast KHHETHUKA

[E—

+ [+ |+ |+

NelleJENETe Y IV, JF SN AUVE | O]

p—
)

OBP

1

2

3

4

Paznen 2
XuMus 3J1€eMEHTOB
buorennble
3J1IEMEHThI

O |0 I NN | [WIN|—

10

Paznen 3
AHaIuTHYeCKasa
XHUMMUS

1
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2 +
3 +
4 +

5 +

6 + +

7 +

8 +

9 +
10 + +

11 + +

13 T
15 N

BOHpOCbI AJIHd HHIAUMBUAYAJTbHOI'0 3a1aHUHA

1. AMMuak, coau aMMOHUS, MPUMEHEHNE UX B CEJILCKOM XO3SIHCTBE
2. 3aKOH COXpaHEHHUs MacChl U SHEPTUH.
3. Oxcun cepsl conepxuT 40 % cepbl. OnpeaenuTs 3KBUBAJIEHT CEPBI U
BaJICHTHOCTh
4. 3aK0H 3KBHBaEHTOB. PAKTOpP SKBUBAJIEHTHOCTH.
5. DnemenTsl 1-A noarpynmsl. UX XapakTepucTuKa U CBOMCTBA.
6. HanncaTtp ypaBHEHUs MOCIE0BATEILHOTO IPEBPALLICHUS
FeS — HzS —S—SOQ—HQSO3 —FGSO3
7. CoBpemMeHHas Teopus cTpoeHus: aroMa. KBaHTOBBIE Unca.
8. PacTBOpbI 251eKTpoiuTOB. CHIIbHBIE U CITA0bIE JIEKTPOJIUTHI.
9. B Boge maccoii 40 r. pactBopuiu xkene3nslid kynopoc FeSO4 7H,0
maccoii 3,5 r. OnpenenuTe MaccoByIO 00 cynbdaTta sxene3a FeSOq
B [MOJIy4YEHHOM PacTBOpE
10. 3axoH ABoraapo U CIeCTBUSI, BRITEKAIONIUE U3 HETO.
11. Xumuyeckue cBOHCTBa aM(POTEPHBIX IEKTPOITUTOB.
12. CocTaBUTh HOHHBIE U MOJEKYJISIPHBIE YPaBHEHUS PEAKIUH :
CuSOs + Na,S =
BaCl, +K;SOq,
13. OcHOBHBIC TOHSATUSI XMMUHM : MOJIb, MOJISIpHAs Macca,
CTEXHOMETpHUUECKHEe  KOX((DHUIMEHTHI U MHICKCHI
14. Xumus d-anementoB. CtpoeHue u cBoicTBa 35ieMeHTOB Y 1-Y 11-B-noarpymi.
15. OnpenenuTs MOJSPHYIO KOHIICHTPAIIMIO PACTBOPA, MOJIYYEHHOTO
MpU  pacTBOpeHUU cyibdara HaTpust Maccor 42,6 T B BoJIe
Maccoit 300 r. eciu MIOTHOCTh MOJYYEHHOr0 pacTBopa paBHa 1,12 r./mi.
16. Xumnueckoe paBHOBecHE. 3aKOH JielcTByroux Macc. KonctanTta paBHoBecus.
17. buoreHHas poJib a30Ta. 3HAUEHUE COCTMHEHNN Aa30Ta B CEJIBCKOM XO34MCTBE



U TEXHOJOTHUHU MPOU3BOJCTBA U MEepepadOTKU MUIIEBBIX TPOTYKTOB.

18. YKaXuTe OKMCIUTEND U BOCCTAHOBUTEND B PEAKIIMH :

Zn + CuSO4 =Cu + ZnS0O4

19. punnun ITaynu .IlpaBuno Xynaa. Hanucats 35eKTpoHHBIE POPMYpPHI XJI0pa
1 (pTopa v OOBSICHUTH UX BAJICHTHOCTb.

20. Bonoponsslii nmokazareinb. KakoBa peaknus Cpensl , €CIM 3HAUYCHHE
pH orypeunoro coka paBHa 6,92, a coka s10JJ0KM aHTOHOBKHU — 2,5 ?

3. Ilono6path K03 HUITMEHTHI B OKUCIUTEIHBHO-BOCCTAHOBUTEIBHON PeaKIuu

Ca3(PO4 )2 + SiOz +C=Ca SiO3 +P +C02

21. Xumunyeckas kuHeTruka. OCHOBHOM 3aKOH KUHETHKH.

Kunernueckoe YpPaBHEHHUE.

22. buorennas poib pocdopa. DochopHbie y100peHHUS.

23. CocTaBUTh YpaBHCHHUE PEaKIIMM, MPOTEKAIONIEH B BOJHOM PacTBOpE
MEXIYy CyIb(UIOM HATpUi U CyIb()aToOM MEIU B HIOHHOU U
MOJICKYJISIpHOU  (popMmax.

24. CriocoObl 3anucH 3IeKTpOHHBIX GopMyit. Hamucats cxemy cTpoeHus
aToMa Maprasiia 1 0ObsICHUTb €r0 BaJICHTHOCTb.

25. Yraepoa v ero CoeMHEeHU. 3HA4YCHHUE YIJIepo/ia B OPraHU3Me JKMBOTHBIX

Y PaCTCHUM.

26. BwiBecTu mpocTeiiiyro Gopmyity coeuHeHus, coaepxkaniero: Mg- 9,8%

S-13 %, O- 20% ,H,O- 51,2%

26. Ilepuomgmueckuii 3akoH u [lepuonnueckas cucrema
aneMmeHToB J[.M1.Menaeneena.

27. A3zotHas kuciota. Hutpatel . A30THbIE ynOOpeHUs. DKOJIOTHYECKUE

aCIeKThI a30Ta.

28. Bnecenne 0,3 xr 60pa Ha 1 TeKTap MOJHOCTHIO U3JICUUBAET JICH OT
OakTepro3a MU MOBBIIMIAET ypOKail CEeMsIH M BOJIOKHA JIbHA.

Breruuciute, ckonpko Kr Oypsl Nap;B4O7; 10H,O HeoO6xoauMo B3STh
1U1s BHeceHus B mouBy 0,3 kr 6opa.
29. Knaccudukanus smemenToB Ilepuoamdeckoit cucTeMspl B 3aBUCIMOCTH
OT CTPOEHHUS aTOMA.
30. JAucconmanus Bojbl. BomopoaHblii mokazaTeb.
31. CxoabKo rpaMMOB Ho/a HYKHO B3SITh JIJI1 IPUTOTOBJICHUS
100 r 12% -ro pactBopa?
32. CBolicTBa aTOMOB U 3aBUCUMOCTbH CBOMCTB 3JIEMEHTOB OT CBOMCTB aTOMOB
33. buorennsle S- 3eMeHTHI. X CBOIICTBA U CTpoeHUE. 3HaUYEHUE HATPUS
U Kalus B OpraHU3Me.

34. TlomoGpath K03 PUIHMEHTHI B OKUCIUTEIHLHO-BOCCTAHOBUTEILHON PEAKIIUT

KMnO4 +H,S + H>SO4 = K> SO4 + MnSO4 + H,0O +S0O,

35. Tunbl xumuyeckou cBsizu. MlonHas cBsI3b.

36. DOnemenTtsl Y-A noarpynnel. CTpoeHHE 1 CBOMCTBA. buoreHHas

poiib pocdopa B opraHuzMe.

37 . Boruucnauth 00beM 3aHuMaeMblid 80 r. KUCIIOpO/ia MpH H.y.

38. Xumnueckoe paBHoBecue. [Ipunmun Jlelllarense.

39. Onementsl 1-A rpynmsl. FIX cBOMCTBA U CTPOCHHUE.
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40. HaiiTh 5KBUBAJICHT CEPHOM KUCJIOTHI, 3HAsI YTO HA HEUTPAIU3ALIUIO
4,9 r cepHO KHCIIOTHI U3PACXOI0BAHO 4 T €AKOro HaTpus ,
SKBUBAJIEHT KOTOporo paseH 40. COCTaBUTh YypaBHEHUE PEAKIINH .

41. KoBaneHTHas noJyiipHas U HEMOJIPHAs CBSI3b.

42. DOnementsl 111-A rpynnel. Ix 3HaueHHe B IpOMBIIUIEHHOCTH U
CEIIbCKOM XO3SMCTBE.

43. BbruuciuTe Macchl COJIM U BOJIbl, HEOOXOUMBIE J1JIs1 IPUTOTOBIICHHUS
50 r. 50%-ro pactBOpa.

44. Merannuyeckas U BOJOpoAHas cBs3b. [IpuBecTu mpumepsl.

45. DOnementsl Y11-A rpynnsl. CtpoeHue u cBoiicTBa. buorenHas poJs.

[Em—

hd

© N

9.

Bonpochl 115l NOATOTOBKM K 3a4€Ty
CoBpeMeHHasi TeOpHUsi CTPOCHUS aTOMa.
OCHOBHBIE TTOJIOKEHUS TPOTEKAHUSI XUMUYECKUX PEAKITUN C TOUKU 3PCHUS
TEPMOJMHAMUKH.
Hamnucath ypaBHEeHUs peakiuii TUApoIn3a coyiei mo 1 cTyneHu B
MOJICKYJISIPHOM M HOHHOM BUJIE: - CyJibdara amomMunus, - K,S.
KauecTBeHHBIN aHAJIN3.
TemmnepatypHbiii K03 dUITUEHT peakuu paBeH 2. Ha ckoiabko rpagycos
HEO0OXOAMMO TTOBBICUTh TEMIIEPATYPY, YTOOBI CKOPOCTh PEaKIIMU BO3POCiia B
8 pas.
[TnanerapHas 1 KBAHTOBO-MEXaHUYECKAsi MOJICIIb CTPOSHHUS aTOMa.
IlonsaTHE SHTANIBINN.
Onpenenuts 00beM 0,5 H cepHOI KUCITOThI, HCOOXOIUMBIH JIJIsI
HedTpanuzauuu 150 man 0,1 H pactBopa KOH?
Kaxkwue BeriecTBa MOTYT SIBISTHCS OKUCIUTEIISIMU: TIEpMaHTaHAT KaJIus,
COJISTHAsI KMCJIOTa, TMePEKUCh BOJAOPOa, CEpHAsk KUCIIOTA.

10.BoopoaHbiii TOKa3aTenb.

11.IpoOHBIi1 ¥ cHCTEeMAaTHYECKHI aHAN3.

12.Iloctynatel bopa.

13.3akoH I'ecca.

14.BoaopoaHsblil moKa3aTellb pacTBOPA paBeH 3, ONMPEAECIUTh KOHUEHTPALIUIO

MOHOB THJPOKCHUJIA B pacTBOpE.

15 Vkaxwure, e okucienue, a rae Boccranosienne; K—K*, FoF,.
16 Biusuaue pasnuanbix GakKTOPOB HA TUAPOIIUS.
17.KonnuecTBEeHHBIN aHAIN3.

18.lucniepcHbIE CUCTEMBI.

19.0npenenuth 06beM 0,5 H CEPHOM KUCTOTHI, HEOOXOIUMBIN IS

Heutpanuzanuu 150 mn 0,1 H pactBopa KOH?

20.KBaHTOBBIE UKCIA.
21.0OCHOBHBIE MOHATUSA TEPMOJUHAMUKH.
22.BbIYHACINTH MTPOLUEHTHYIO KOHIEHTpAMIO | H pacTBOpa Xinopuaa HaTpus

(mtot. 1,2 r/mn).
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23.Hanucatb U ypaBHATh METOIOM 3JIEKTPOHHOTO OalaHca peaKIMIo:
B3aUMOJEHCTBHE BOJOPOAA C a30TOM.

24.VloHHO€E paBHOBECHE BOJIBI.

25.00611me TpUHIUITEI U BUbI KOJTMYECTBEHHOTO aHAIU3a.

26.BoiopoaHbIi ITOKa3aTeNnb PaCTBOPA PABEH 3, ONMPEACTUTh KOHIIEHTPAIUIO
MOHOB THJIPOKCHJIA B PACTBOPE.

27.Du3NYeCcKUil CMBICT KBAHTOBBIX YHCEN U UX HU(PPOBBIX 3HAUCHUI.

28.1loHsiTHE SHTPONMH.

29.Haiitu Maccy menouu (KOH), HEOOXOAUMYIO JUIsl HOJHOM HeTpanu3auuu 10
T CEpHOM KUCJIOTHI.

30.K kakomy TUIly peaKkuid OTHOCUTCS PEaKIMs B3aUMOIEHCTBUS MEAU C
CEpPHOU KHCIIOTOW: HANIMCATh €€ U aprTyMEHTUPOBATh OTBET.

31.Buasl rugponusa.

32.I'paBUMETPUYECKUI METOJ aHAJIU3A.

33.Hamucathb 1 ypaBHSATH METOJIOM AJIEKTPOHHOTO OallaHca peakIuio:
B3aUMOJEHCTBHE BOJOPOAA C a30TOM.

34.0Onucanue 31eKTPOHHON CTPYKTYPhl HA0OPOM KBAHTOBBIX YHCE.

35.0uneprus ['u66c¢a.

36.Paccuntate M, OKMCIHUTENS U BOCCTAHOBUTEIS I pEaKLMU: IUHK + a30THas
KHCJIOTA.

37.HanucaTe ypaBHEHHS THAPOIN3A 10 IEPBOM CTYNIEHU: XJIOpU/Ia KaJus,
alerara HaTpus. YKazaTh XapakTep CPebl.

38.Haiitu maccy mienouu (KoH), HeOOXOUMYIO IS IMOJHOM HerTpanu3anuu 10
I CEpHOM KUCJIOTHI.

39. TurpuMeTpUUECKUi aHaJuU3.

40.ITonuMepsl ¥ OJIUTOMEDHI.

41.KoMIJIeMEHTapHOCTb.

42.K xakoMy TUIY peaKlUil OTHOCUTCS PEaKIUs B3aUMOJCUCTBUS MEIU C
CEpHOM KUCJIOTOW: HAIMCATh €€ U apTYMEHTUPOBATH OTBET.

43.ITpunmun ITaynu u 3anpet [aymnu.

44 . TloHsiTHE CKOPOCTU XUMHUUYECKON PEaKIIUH.

45.CKoJIbKO JTUTPOB BOJIbI HE0OX0AUMO 100aBuTh K 1,5 11 0,5 H pacTBOpa
xJiopuaa HaTpusi, 4ToObl oyuuts 0,1 H pacTBOp.

46.0xkucinenue U BocctaHoBleHue. [IpuBectu npumepsl.

47 . Hanmcath peakiuu ruapoiusa mno nepoii crynenu: KCN, - cynbdata nuHKa.

48.Haiitu Maccy menouu (KOH), HEOOXOIUMYIO JUIsl TOJIHOM HeWTpanuzanuu 10
I CEpHOM KUCJIOTHI.

49.1IpaBuna KBaHTOBOM MEXAHUKH.

50.DakTopsl, BIUAIOUIME HA CKOPOCTh XUMHUYECKON peaKIUH.

51.0npenenuTs YUCI0 MOJIEH U YUCIIO MOJIb 9KBUBAJIEHTOB: 10 T cepHOM
kuciotel, U 50 r cynasdara xpoma (I1I).

52.I'uaponus coJieil.

53.Vkaxure, Kakie BEUIECTBA MOTYT SIBJISIThCSI BOCCTAHOBUTEIISIMU: XJIOP
MOJIEKYJISIPHBIN, aHUOH XJIOpa, EPEKUCh BOJIOPO/Ia, CEpHAsI KUCIIOTA.

54.3aK0H 3KBUBAJIEHTOB JIsl PEarpyrolnX BEIIeCTB.
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55.Xumuueckoe u (pa30Bo€ paBHOBECHE.
56.CKobKO JIUTPOB BOJIbI HEOOX0AMMO 100aBuTh K 1,5 1 0,5 H pacTBOpa
XJIopHia HaTpus, 4ToObl moyuuTs 0,1 H pacTBOD.
57.1IpuHIMI MUHMMYyMa SHEPTUH U IPaBUIIO XYyH/A.
58.3aK0H AEMCTBYIOINX MACC 11 TOMOT€HHBIX PEAKIUN.
59.Kaxkoe xonnuecTBo ocazika oOpasyercs npu B3aumoaeiictsuu 100 r HuTpara
cepedpa ¢ 50 T CONTHON KUCIOTHI?
60.Ilopsnok ypaBuuBanust OBP.
6l- KonuenTpanus HoHOB Bogopoaa B pacteope 10 Mosn/n. Paccunraiite
TUIPOKCUIIBHBIN MOKA3aTeNb.
62.MeTto1 HeNTpanu3aluu.
63.1loHsiTHE O BBICOKOMOJIEKYJISIPHBIX COSTUHEHUSIX.
64.Hanucatp peakuuu ruaponusa no nepoit crynenu: KCN, - cynbdata nuHka.
65.1IpaBuno KineukoBCKOTo U MOTy4YEHHE SHEPTETUUECKOTO psiaa
66.3aK0H IEMCTBYIONIMX MACC ISl TE€TEPOTE€HHBIX PEaKIU.
67.YcnoBust 00pa3oBaHMs U pACTBOPEHHS OCAJIKOB.
68. YKaXuTe OKHCIUTEIb U BOCCTAHOBUTEIb B PEAKIIMH: B3aUMOJCHCTBIE
JKeJe3a ¢ CEpHOU KHUCIIOTOM.
69.Hanuiure ruipoiin3, yKaKuTe XapakTep Cpeabl: XJIOPUJT HATPUs, XJIOPUT
aMMOHMUSI.
70.Touka 5KBUBaJIEHTHOCTH.
71.OCHOBHBIE MTOHATHS KaYECTBEHHOTO U KOJMYECTBEHHOTO aHAJIN3a.
72.Kakoe Koau4ecTBO ocaaka oopasyercs npu B3aumojericteuu 100 r HuTpaTa
cepedpa ¢ 50 T CONMTHON KUCIOTHI?
73. Uto Takoe yriaeBoaopoab? OCHOBHBIE KIACChl YIJIEBOJOPOIOB.
74. HazoBuTe Ki1accupUKaIMIO YrIeBOA0POA0B.B 4€M KpOIOTCS IPUIHHBI
MHOT'000pa3ust yrieBog0poa0B?
75. Uto Takoe n3oMepusl, KaKUe BUbl U30MEPUHU XapaKTEPHBI AJIsl YIII€BOAOPOAOB?

YT1Bepxkaaro
3aB.xadeapoit, JOICHT
Myp3zaeBa A.H.
Bomnpocsl k 3k3amMeny
no aucuumianaeb.1.0.12 «Xumus
1. OcHOBHBIE MOHSATHUS XUMHUHM : MOJb, MOJISIpHas Macca, CTEXHOMETPUUYECKHE

KO3(pOUIIMEHTHI ¥ HHICKCHI

2.3aK0H 3KBHBaJIECHTOB. PAaKTOpP SKBUBAJICHTHOCTH.

3. 3aKOH COXpaHEHMSI MACChl U SHEPTUH.

4. CoBpemeHHas Teopus CTpoeHus atoma. KBaHTOBBIE YncCa.

S. Ilepnonnueckuii 3axkoH u [leprnonnueckas cucrema snementoB [[.M1.Menneneesa.
6. Knaccudukauus snementoB  Ilepuoauueckoid cucTeMbl B 3aBUCUMOCTH OT
CTPOEHHUS aTOMa.
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7. CBolicTBa aTOMOB Y 3aBUCHMOCTb CBOMCTB 3JIEMEHTOB OT CBOKWCTB aTOMOB

8. Tumnbl xuMuueckoit cBsizu. loHHas CBSI3b.

9. 3akoH ABOTa/IpO U CJIEACTBUS, BHITEKAIOIINE U3 HETO.

10. DnemenTsl 1-A noarpynimsl. X XapakTEpUCTUKA U CBOMCTBA. 3HAYEHHUE HATPUS U
KaJIUsI B OpTaHU3ME.

11. PacTBOpbI 351eKTpOIUTOB. CHIIbHBIE U CIA0bIE JIEKTPOJIUTHI.

12. Xumuyeckue cBOMCTBa aMPOTEPHBIX IEKTPOIUTOB.

13.AMMmuak, coyii aMMOHUS, TPUMEHEHUE UX B CEITLCKOM XO35MCTBE

14. Xumus d-anementroB. CtpoeHue u cBoiicTBa 3seMeHToB Y 1-Y11-B-noarpymni.

15. buorenHas poisib a30Ta. 3HaUEHUE COEAMHEHHMM a30Ta B CEJIbCKOM XO3SIICTBE U
TEXHOJIOTMHU MTPOU3BOJICTBA U MIEPEPAOOTKH MUIIIEBLIX MPOIYKTOB.

16. Xwumuyeckass kuHeTuka. OCHOBHOM 3aKOH KHUHETHKU. KuHeTtndeckoe
ypaBHEHUE.

17. Xumnueckoe paBHoBecue. Koncranra paBaosecus [Ipunuun Jle-Illatense.

18. Yranepon u ero coeauHeHusa. 3HAUYEHUE YIIEpPOJa B OPraHU3ME KUBOTHBIX U
pacTeHu.

19. AzotHas kucnora. Hutpatel . A30THbIe yZOOpEeHUS. DKOJIOTMUYECKHE ACTIEKThI
azora.

20. Tuccouunarus Boabl. BogopoaHbIi MoKa3aTelb.

21. Dnementsl Y-A noarpynmbl. CTpoeHue u cBoiicTBa. buorennas pois docdopa
B OpraHu3Me.

22. Dnementsl 111-A rpynmel. MIX 3HaueHHWEe B MHPOMBIIUIEHHOCTH U CEIIbCKOM
XO35MCTBE.

23. Merannuueckas U BOJOPOIHAs CBsi3b. [IpuBECTH MPUMEPHI.

24. OnemenTtsl Y11-A rpynnsl. CTpoeHH€e U CBOMCTBa. buoreHHas poiib.

25. BiumsHue TemmepaTypbl Ha CKOPOCTh XUMu4eckoil peakuuu. I[IpaBuno BanTt-
Todaoa.

26. MukpooasiemeHTbl. buoreHHas posib. 3HAYE€HHME WX B OpPraHU3ME >KHUBOTHBIX.
27. PactBopbl. Bunibl pacTBOpOB. 3HAUEHHE PACTBOPOB B OPraHU3ME U MPUPO/IE .
Cnoco0bl BbIpaKEHHS] KOHLIEHTPALIUU PACTBOPOB.

28. DKOJ0THs U TOKCUKOJIOTHSI TSIKEIBIX METAJIJIOB.

29. Onementsl Y1-A noarpynmnel. CtpoeHue u cBoilcTBa. XHMHUSL KHUCIOpOAA.
Kpyrosoport kuciopoaa B IpUpoOAE.

30. DnexkTpoauTHuecKas ~aMccolManuA.  MexaHu3M AIEKTPOJIUTHYECKON
nucconuannn Ha npumepe CuSOy. DIeKTpoauThl U HEANEKTPoNuThl. CTeneHb U
KOHCTAHTBI TUCCOIMALINH.

31. I'maponus coneit. CocTaBUTh ypaBHEHUSI TPEX CIYYAEB TUIPOJIA3a COJIEH .

32. Juccoumanusi KHUCJIOT, COJIEM, TMAPOKCHAOB. Hammcath CXeMbl AUCCOIMALIUH
ATUX COCTUHEHUM.

33. OKHCIUTENBHO-BOCCTAHOBUTENBHBIC peAKINU. VX 3HaUEHNE B OPraHU3ME .

34. bBydepnble pacTBOPHI U UX 3HAYEHUE B OPraHU3ME U B IPUPO/IE.

35. Dkonornveckue acnekTbl cepbl. COEAMHEHUSI CEPhl U UX 3HAYEHUE B CEIIbCKOM
XO35IUCTBE.
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36

. Xumus xiopa. Ero ceoncTsa u COeJUHEHUS.

37. buorennsle 3meMeHTHl 11-A rpynmsel: Kanbinuid W Marauil. Mx cBoicTBa
CTPOCHHE.

38.. [Ipeamer, 3axaun U UCTOPUS PA3BUTUS OPTAHUYECKON XUMUU.

39. Knaccuduxaiys 1 HOMEHKIATypa OPraHUYeCKUX BEIECTB.

40. I'uGpuamnzanus HIEKTPOHOB aTOMa yriepoa.

41. Ankansl. O011ast XapaKTEepPUCTHUKA TOMOJIOTHYECKOTO psijia.

42. CnocoObl MOJIy4eHMs U MPUMEHEHHE aJIKaHOB.

43. XuMUYECKHE CBOMCTBA AJIKAHOB.

44. Anxensl. CiocoObl MOMYYEHUs, XUMUYECKUE CBOICTBA U IPUMEHEHHE.

45. Anxunbl. CriocoObl MOTyYeHUsl, XUMHUYECKUE CBOMCTBA U IPUMEHEHHE.

46. Ankaguensl. CriocoObl MONTYYeHHs, XUMHUUECKHE CBOMCTBA U MPUMEHEHHUE.

47. Huknoankanel. CiocoObl MOTYYeHUs, XUMHUUECKHE CBOWCTBA U PUMEHEHHUE.

48. Apensl. CiocoObl MOJTy4EeHHsI, XUMUYECKHE CBOMCTBA U MPUMEHEHHUE.

49. Cnouptel oaHoaToMHBIC. CrocoObl TIOJIYYEHHUs, XUMHUYECKHE CBOWCTBA U
IPUMEHCHHE.

50. Chouptel MHOroatoMmHble. CrnocoObl TONyYeHHS, XUMHUYECKHE CBOWCTBA U
IPUMEHCHHE.

51. ®eHosbl OAHOATOMHBIE U MHOroaroMHble. CHOCOOBI MONYyYEHHUS, XUMHUYECKHUE
CBOICTBa U IPUMEHEHHE.

52. Anpaeruabl. CiocoObl OTy4YeHUsI, XAMUYECKHE CBOMCTBA U MTPUMEHEHHUE.

53. Keronsl. CiocoObl MOJIy4eHHsI, XAMUYECKHUE CBOMCTBA U TPUMEHEHUE.

54. KapbonoBble KucaoThl. CrocoObl MMOJyYeHHS, XUMHUYECKHE CBOWCTBA U
IPUMEHEHHE.

55. JluxapboHoBble  KHCIOTBL. CrocoObl TOJNYy4YeHHUS, XMMHYECKHE CBOWCTBA U
IPUMEHEHHE.

56. Okcu- u OKCOKHCIOTHL. CrocoObl TONy4eHUS, XWMUYECKHE CBOWCTBA U
IPUMEHEHHE.

57. Knaccudukaiys yriieBoJI0B U UX OMOJIOTHYECKAS POJIb.

58. Monocaxapusl. CriocoObI MOy4YeHHs, XUMUUYECKHE CBOMCTBA U IPUMEHEHUE.
59. XuMuueckue CBOMCTBA YIIIEBOOB.

60. [lonucaxapubl U UX OMOJIOTHYECKAS POJIb.

61. Knaccudukarus TunuioB U uX OMOJIOTHYECKas pOJib.

62. CBoiicTBa KUPOB U UX MepepadboTKa.

63. AMUHOKHUCIIOTHI M UX OMOJIOTUYECKAS POJIb.

64. XuMu4ecKue CBOMCTBA U CIIOCOOBI MOTYYSHUSI aMUHOKHUCIIOT.

65. ['eTepOlUKIIbI U UX OMOJIIOTUYECKAS POJIb.

66.0npenenuTs 006eM, 3aHUMaeMbIil 5,25 T. azota npu 26 ’c u nanenun 98,9 klla.

67

. Macca 22,4 n razanpu H.y. paBHa 2, 8 r. UeMy paBHa MOJIsIpHAst Macca JaHHOTO

rasa.

68

. Harmmcatp YPAaBHCHHA ITOCIICAOBATCIBHOIO IIPCBPALICHUA

FeS — H,S —S—S0O,—H>S03 —FeSO;

69

. B Boze maccoii 40 r. pactBopuiu xkene3nsiil kyrnopoc FeSO4 7H,O

Maccoi 3,5 r. OnpegenuTe MaccoBylo Joit0 cyibdarta xene3a FeSOq
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B [TOJIY4YEHHOM PacTBOPE

70. CocTaBUTh HOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEAKIUM :
CuSO4 + NaQS =

BaCIz +K2804 =

71. Omnpenenutb MOJSPHYIO KOHUEHTPAIMIO  pacTBOpa, IMOJYYEHHOTO  Mpu
pacTtBopeHuu cynb(para Hatpus maccoil 42,6 r B Bojge wmaccoil 300 r. ecnm
IJIOTHOCTH MOJYYEHHOT 0 pacTBopa paBHa 1,12 r./mi.

72. YKa)XUTEe OKUCIUTEID U BOCCTAHOBUTEND B PEAKIIUH :

Zn + CuSO4 =Cu + ZnSO4

73. [TogoOpatk K03 HUIMEHTHI B OKUCITUTEIbHO-BOCCTAHOBUTEILHON PEaKIIMU
Ca3(PO4 )2 + SiOz +C=Ca SiO3 +P +C02

74. BeiBecTH MpocTeiinyto popMyily coequHeHus, coaepxamero: Mg- 9,8% , S- 13
%, O-20% , H.O- 51,2%

75. Buecenue 0,3 xr 60pa Ha 1 rexTap MOJHOCTHIO U3JIEUYMBAECT JIEH OT OaKkTepro3a M
MOBBIIIACT ypOXkKal CEMSIH W BOJIOKHA JibHA. Berunciute, ckoiibko Kr 0ypel NaB4O7
10H,O HeoOxomumo B34Th i BHeceHus B mouBy 0,3 kr Gopa.

76. [Togobpath K03 HUITMEHTHI B OKUCIUTEIIBHO-BOCCTAHOBUTEILHON PEAKIINU
KMI’IO4 +Na2803 + HZSO4 = KQSO4 + MHSO4 + HQO + NaQSO4

77. CocTaBUTh ypaBHEHHE PEaKIUH, MPOTEKAIOUEH B BOIHOM PAaCTBOPE MEXIY
CcynbduIOM HATpUg U CyJIb()aToM MeIU B MIOHHOW U MOJIEKYJIApHOHN dhopmMax.

78. CKOJIBKO TpaMMOB HoJa HYXHO B3sTh s npurotosienuss 100 r 12% -ro
pactBopa?

79. ITomgoOpath KOd(PIUIMEHTHI B OKUCITUTEILHO-BOCCTAHOBUTEIILHON PEaKIIUU
KMnO4 +st + HQSO4 = KQSO4 + MI’ISO4 + Hzo +SOz

80. Beruncinth 00beM 3aHrMaeMbiii 80 r. KMCI0pOJa MpH H.Y.

81. HaliTu >KBHMBaJIEHT CEPHOM KUCIOTHI, 3Has 4TO Ha HeWTpanuzamuio 4,9 T cepHoit
KHCJIOTHI U3pacXoA0BaHO 4 T €IKOr0 HaTpus , SKBUBAJIEHT KOoToporo paseH 40.
CocTaBUTh ypaBHEHUE PEAKIIUH .

82. Berunciuth 00beM 3aHnMaeMbiii 80 I. KMCI0OpOJa MpH H.Y.

83. Berancnure Macchl CONM U BOJBI, HEOOX0oauMbIe i npurotoBierus 50 r. 50%-
ro pacTBopa.

84. OnpenenuTs MpocTeriTyo GopMyiy BEIIECCTBA, HMEIOMIETO CASAYIOIINI COCTaB:
K- 39,7 %, Mn- 27,9 % , O-32,7%.

85. KakoBa (opmyna moraiiia, €CJId MacCOBBIN COCTaB ATOTO BEIECTBAa PaBEH :

K- 56,6 %, C— 8,7 %, O- 34,8 %.

86. ITomobpaTh KO3 DUIIMEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTEIILHON PEaKIIuu

K; Cr; O7 +KNO; + HCI = KNO3 +Cr Cl, + H,O + KCI

87. pH pactBopa paBeH 3. BBIYKCINTh KOHUEHTPALMIO THUIPOKCHU] HOHOB U
OMPENIENUTh CPEeNy.

88. KoHueHTpamus HMOHOB BoAopoja B pactBope pasHa 10™r.mon/nm. Haiitu pH
pacTBopa u cpemy.

58



89. Kakoit 06bem Bogoposa ( H.y.) BBIIETUTCS MNpU B3auMojaecTBuu 32.7 r. IUHKA
C CEpHOU KHCIIOTON?

90. ImotHOCTH raza mo Bogopoay paBHa 22. KakoBa €ro mioTHOCTh IO BO3IYXY.
KakoBa macca 1 1. atoro raza ?

7.4. MeToauKa OlleHUBAHUS 3HAHUI, yMeHUIi, HABBIKOB

OneHka 3HaHWN, YMEHUW W HABBIKOB W (WJIM)  OMbITa JEATEIBHOCTH,
XapaKkTePU3YIOIIUX sTanbl  (OPMUPOBAHUS KOMIETEHIIMM 1O JUCHUILIUHE
«Heopranuyeckas XUMUS» TPOBOAATCS B (opMe TeKyIero KOHTpPOJISL U
MPOMEKYTOYHOHN arrecTauuu. TeKylmuil KOHTPOJIb MPOBOAUTCA B TEUCHUE CEMECTpa
C IIETBI0 OMNpeJeNeHNUs YPOBHS YCBOCHHS OOyYarolmuxcs 3HaHWK, (OpPMUPOBAHUS
YMEHHUI Y HAaBBIKOB, CBOCBPEMEHHOTO BBISIBJICHUS MPENOAABATEIEM HEIOCTATKOB B
MOJITOTOBKE OOYYAIOIIMXCS U MPUHSATHS HEOOXOJMMBIX €p IO €€ KOPPEeKTUPOBKE, a
TaK)Ke JIJI1 COBEPIICHCTBOBAHUSI METOIMKN O0yUCHHS, OpraHu3aIuy Y4eOHOM pabOThI
Y OKa3aHUs UHIAUBUAYAIBHOW MOMOIIN 00yYarOIIUXCS.

KpuTtepun onieHku 3HaHMII CTYA€HTOB NIPH NPOBeAeHUN TECTUPOBAHUS

OueHka «OTJUYHO» BBICTABIISACTCS IIPU YCIOBUH MPABUILHOTO OTBETA CTY/ICHTA
He MeHee 4yeM 85% TeCTOBBIX 3aJaHUU.

OneHka «XOpoI10» BBICTABISCTCS MPH YCIOBUHU MPABWIHHOTO OTBETA CTYACHTA
He meHee 4yeM 70% TeCTOBBIX 3aJaHUU.

OueHka «y/J10BJIETBOPUTEIBLHO» BBICTABIISCTCS IPH YCIOBUHU MPABIIILHOTO
OTBETa CTyjicHTa HE MeHee 4eM 50% TeCTOBBIX 3aJIaHUM.

OueHka «Hey/A0BJIeTBOPUTEIbHO» BBICTABIISIETCS MPH YCIOBUHU MTPABUIIBLHOTO

oTBeTa cTyjeHTa MeHee 4yeM 50% TeCTOBBIX 3a/IaHUM.

Kpurtepuu oneHku 3HaHM#i CTY/JA€HTAa NPU HANKCAHUU UHAUBHUIYATBHOIO
3a/1aHusl.

OueHka «OTJIMYHO» - BHICTABIISIETCA CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHUE
CUCTEMATU3UPOBAHHbIE, TNTYOOKHE 3HAHHUS BOMPOCOB KOHTPOJIBbHON pabOThHI U
YMEHHE YBEPEHHO NMPUMEHSTh UX Ha MPAKTHUKE MPU PEIICHUU KOHKPETHBIX 3a/1ad4,
CBOOOTHOE W MPABUIILHOE 0OOCHOBAHHE MPUHATHIX PEIICHUH.

OueHka «XOpouIo» - BHICTABISIETCS CTYAEHTY, €CJIM OH TBEPJIO 3HAET MaTepua,
IPAMOTHO U MO CYIIECTBY U3JAaraeT €ro, yMeeT NPUMEHSTh OJIyYEHHbIE 3HAHUS Ha
npaktuke. Ho gomyckaer B 0OTBETe WIIM B PEIICHHUU 3a]1a4 HEKOTOPhIE HETOYHOCTH,
KOTOPbIE MOXKET YCTPAHUTh C MOMOIIBIO IOTIOTHUTEIBHBIX BOIIPOCOB
npenoaaBaTers.
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OueHka «y10BJIETBOPUTEIBHO)» - BBICTABISETCS CTYAEHTY, IOKa3aBLIEMY
(dbparMeHTapHbIN, pa3pO3HEHHBIN XapakTep 3HAHUM, HEJJOCTATOUYHO MTPaBUIIbHbBIC
(GopMynrpoBKH 0a30BbIX MOHATHI, HAPYIIEHUS JTIOTUYECKON NOCIE0BATEILHOCTH B
U3JI0’KEHUU IPOrpaMMHOIo Matepuaina. Ho npu 3Tom OH BilaieeT OCHOBHBIMU
MOHSATHUSMHU BEIHOCUMBIX Ha KOHTPOJIbHYIO pab0Ty TEM, HEOOXOIUMBIMHU JIJISI
JanbHEHIIero 00y4yeHus: 1 MOXKET MPUMEHSTD MOyYEHHbIE 3HAaHUS 110 00pa3iy B
CTaHIAPTHOU CUTYyaLlUH.

Ouenka «HeyA0BJIETBOPUTENBHO» - BBICTABISIETCS CTYACHTY, KOTOPBIA HE
3HaeT 0OJIbILIEH YaCTH OCHOBHOT'O COJIEP>KAHUS BBIHOCUMBIX Ha KOHTPOJIBHYIO paboTy
BOIIPOCOB TEM.

KpuTtepuu onieHKM 0TBETOB Ha 3a4yeTe

3a‘ITeHO - COOTBCTCTBYCT OTBCTY CTYACHTA HA OLICHKU OTIWYHO, XOpPOIIO H
yJIOBJICTBOPHUTEIILHO.

He3auTteHO — COOTBETCTBYET OTBETY CTYJI€HTa Ha HEYAOBJICTBOPUTEIIBHYIO
OIICHKY

8. MIEPEYEHbh OCHOBHOM 1 JONOJIHUTEJIbHOMW YUYEFHOM
.HEOBXOJIMMOMH 1JI51 OCBOEHUS JTUCHUIIJINHBI.
a) OCHOBHAfl JIUTEpPaTypa

1.I'muaka H.JI. O6mas xumusi. Mocksa 2012 .

2.Apremenko, A.. Oprannyeckasi XuMHs JIJIs HEXUMHAYECKUX HAIpPaBIICHUH
IOATOTOBKH [ DIEKTPOHHBIN pecypc]: yueoHoe mocodue / A.M. ApremeHKo. —

OnektpoH. naH. — Cankrt-IletepOypr: Jlans, 2013. — 608 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/38835

3.Eropos, B.B. O6mas xumus [DaekTpoHHEIN pecypc]: yueonuk / B.B. Eropos. —
OnektpoH. naH. — Cankrt-IletepOypr: Jlans, 2018. — 192 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/102216

4 Ky3nenosn, JI.I'. Oprannyeckas XuMus [ DIEKTPOHHBIA pecypc]: yueOHOe mocodue
/ A.T'. Ky3nenoB. — DnektpoH. nan. — Cankr-Iletepoypr: Jlans, 2016. — 556 ¢. —
Pexum JOCTYyIIA: https://e.lanbook.com/book/72988

0) 10MOJIHUTEJIBbHAS JUTepaTypa:
s5.AxmeToB, H.C. O011as u HeopraHudeckasi XuMus [ DIICKTPOHHBIA pecypc]:
yueOnnk / H.C. AxmetoB. — DnektpoH. gaH. — Cankrt-IletepOypr: Jlans, 2018, —
744 c¢. — Pexum goctyna: https://e.lanbook.com/book/107904
6.Xomuenko, I'. I1., 1. K. [lutoBuu Heoprannueckas Xxumus, ydeOHUK ISl BYy30B,
nomytr MuH. BeIcHI. U cpen. cretl. oopa3. PO CI16: KBAJIPO, 2013,464c¢
7. M. T'enpdpman, B.IL KOctparos. Xumus.M3-so Jlanb, 2008 r.
8 . I'panpdepr U.N. Opranuueckas xumusi: YueOHuk 4-e¢ uza. M.: FOpaiir, 2013.M.:
H3a-Bo Poc. skxonH. akan., 2005 — 175 c.

9.Kusa3eB.[J.A,Cmapsirun C.H.. Heoprannueckas xumusi. Mocksa, 2004 ..
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https://e.lanbook.com/book/107904

10. I'muuka H.JL. 3agaun u ynpaxxaenust no O0uieit xumun.Mocksa . «AHTEerpai-
rpeccy, 2007

11.JIebyxoB B.. ®u3nuko-XxuMHU4YE€CKUE METOJIbI UCCIAEIOBAHUSA: YUSOHUK/TION PE/l.
A.N. Ockapa. CII6: Jlans 2012 .480 c.

12. .Eropo B.B. TeopeTuueckre OCHOBBI HeOpraHudyeckod xumuu .CaHKT-
ITerepOypr,Mocksa,Kpacuonap, Jlans,2005.

13. Banoga (Komsutosa), B.JI, JI. T. A6ecanze ®U3UKO - XUMHIECKUE METOIBI
aHanu3a, npaktukyM Mocksa: J{amkoB u K 2012. 224c.

14 Mmenko A.A. Ananutnueckas xumus. Mocksa,2008.

15.IIutoBuu U.K. Anamutnueckas xumus. Cankt-Ilerepoypr. 2009

16. ITaBaos, H.H. O6mias u Heopranudeckas XuMus [ DIIEKTPOHHBINA pecypc]:
yueOnuk / H.H. ITaBnoB. — DnexrpoH. nan. — Cankr-IletepOypr : Jlans, 2011. —
496 ¢c. — Pexum noctyma: https://e.lanbook.com/book/4034.

17. IIpecc, 1.A. OcHOBEI 001ICH XUMUH [ DIIEKTPOHHBIN pecypc]: yueOHoe rmocodue /
N.A. IIpecc. — Dnexrpon. gan. — Cankrt-IlerepOypr: Jlans, 2012. — 496 c. —
Pexxum moctyma: https://e.Janbook.com/book/4035.

18.T'eabpman, M.U. KommonaHas xumus [ DeKTpoHHBIN pecypc]: yueOnuk / M.U.
I'ensdman, O.B. Kopanesuy, B.I1. KOctparoB. — DnekTpoH. nan. — CaHKT-
[TerepOypr: Jlanb, 2017. — 336 c. — Pexum noctymna:
https://e.lanbook.com/book/91307.

19. Bepuunnun, B.A. Ananurudeckasi XuMusi [DJIEKTPOHHBIN pecypc]: yueOHUK /
B.W. Bepmunun, U.B. Biacosa, U.A. Hukudoposa. — DnektpoH. nan. — CaHKT-
[TerepOypr: Jlanb, 2017. — 428 c. — Pexum noctymna:
https://e.lanbook.com/book/97670

20. Apremenko, A.W. Opranndeckass XuMHs JIJIsI HEXUMHUYECKUX HAIPaBICHUN
IOATOTOBKH [ DIEKTPOHHBIN pecypc]: yueoHoe mocodue / A.M. ApremeHKo. —
OnektpoH. naH. — Cankrt-IletepOypr: Jlaas, 2013. — 608 ¢. — Pexxum gocryna:
https://e.lanbook.com/book/38835

21. Ky3nenos, JI.I'. Opraandeckast XuMus [ DIIEKTPOHHBINA pecypc]: yueOHOe
nocobwue / JI.I'. Ky3nenoB. — DnekrpoH. mad. — Cankr-IlerepOypr: Jlanp, 2016. —
556 ¢. — Pexxum gocrtyna: https://e.Janbook.com/book/72988

22. llla6apos, FO.C. Oprannyeckas Xumus [ IIESKTPOHHBIN pecypc]: yueOHUK /
1O.C. llabapoB. — DnextpoH. nan. — Cankr-Iletepoypr : Jlans, 2011. — 848 c. —
Pexxum nmoctyma: https://e.lanbook.com/book/4037

23. A.B.Manyinos, B.U.PaguonoB.OcHoBbl xumun. UHTepHeT-yueOHNK.2013 1.
www.hemi.nsu.ru/ -

24. Ucaesa H.I', Araera P.J[, XKapkxosa B.A, AzuzoBa, 3.A Y4eOHO-METOIHYECKOEC
nmocoOue /ISt 3aHATUH TT0 PU3NUYECKON U KoJuTonaHoW xumun. Maxaukama 2010 r.

25.CranpmakoBa B.II., Ucaea H.I'., ArtaeBa P./l., A3uzoBa 3.A. CyneiimaHOBa.
V4ueOHO-MeTOANYECKOE [OCO0Me JUIA 3aHATAH 10 AaHAJIATHYECKOW XHUMUHU.
Maxaukama 2013r.
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https://e.lanbook.com/book/72988
https://e.lanbook.com/book/4037

26. AtaeBa P.J[., UcaeBa H.I'. YueOGHo - meTomamueckoe mocoome s JIII3 mo
HEOPraHUYECKOM XMMHM Uil CTyAeHTOB l-ro kypca cmen. 111201-Berepunapus,
110401 —3ootexumsa. Maxauxkaia, 2008.

27 . Caranosuu B.II., UBanosa H.H. BBenenue B TeOpuio CTPOCHHSI OPraHUYECKUX
coeMHEeHUN. 3aJaHusA VISl CAMOCTOSITEILHOI PA00ThI 10 OPraHUYeCKOil XUMHU.
M.: U3a-Bo Poc. skoH. akaz., 2005 — 73 c.

28. C.C.YyoOypkoBa ,A.H. Myp3aeBa, H.I'.UcaeBa,3.A. A3u3oBa
YyeOHO-MeTOIUUECKHE YKa3aHusi K JIa0OpaTOPHO-TIPAKTUUECKUM 3aHSTUSIM  TI0
pazneny «YTIEBOJIOPOJb» Mg CTYAEHTOB 1 Kypca HampaBlI€HUM MOJATOTOBKH
35.03.05 «CamoBoaCTBOY; 35.03.04 «Arponomusi»;35.03.07«TexHonorus
TPOU3BOJICTBA U MEPEPAOOTKH CEIILCKOXO03IMUCTBEHHON MPOAYKITUN;

19.03.02 «IIpoayKThl NTUTaHMS U3 PACTUTEIBHOTO CHIPBS;

19.03.04 «TexHonorus TPOAYKIIMM UM OpraHu3amus OOIIECTBEHHOTO MUTAHUSI
Maxaukaia, 2018 .

29.C.C.YyoypkoBa ,A.H. Myp3aeBa, H.I'.UcaeBa,3.A. A3u3oBa
Y4eOHO-MEeTOIMYECKHE YyKa3aHud K Ja0OpaTOPHO-TIPAKTUYECKUM 3aHSATUSAM TI0
pasneny «Kuciopojacoaepskaiiue Tporu3BOAHBIE YTIEBOIOPOIOB» ISl CTYJIEHTOB |
Kypca HarnpasieHuil noarotoBku 35.03.05 «CanoBocTBoy;

35.03.04 «Arponomusi»; 35.03.07«TexHoyiorusl TPOM3BOJACTBA M IEpPepabOTKU
CENbCKOX03AMCTBEHHOM  mpoaykumm»;19.03.02  «IIpogykTel  mUTaHud U3
PACTUTENIBHOTO CHIPhS»;

19.03.04 «TexHosorusi MPOAYKIIMA M OpraHU3aIvs OOIIECTBEHHOTO ITUTAHHSY.
Maxaukaia, 2018

9. Ilepedyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«/HTEpHET?, HEOOXOAMMBIX /IVIS1 OCBOEHUS AN CIUTIHHBI

1. MuHucTepcTBO CEJIbCKOTO X0351CTBA P®.-
mcx.ru

2. Elibrary. ru (PUHL])- wayunas »nekTpoHHas Oubmmorexka. —
Mocksa, 2000. http://elibrary.ru

3. Muposas g poBast OoubmmoTexa -
https://www.wdl.org/ru/country/RU/

4. Hayunass OuOmmoreka  MI'Y wumenm M.B. JlomoHocoBa -
http://nbmgu.ru/

5. Poccuiickas rocynapctBeHHas OubauoTeka - rsl.ru

6. becnuiatHast snekTpoHHast 6ubnnoTexka - EnrHoe oKHO JgocTyna K

o0pa3oBaTeILHBIM pecypcaM - http://window.edu.ru/
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DJIeKTPOHHO-0UOJIHOTEYHbIE CHCTEMBI

Ne HanmenoBanue 251eKTpOHHO- [Tpunayn Anpec HanmenoBanue
n/m | Oubmmoreunoit cucremsl (OBC) | exHOCTh caiita OopraHu3aluu-BiIaaesblia,
PEKBU3HTHI JJOTOBOPA HA
MCII0JIb30BaHUE
1 2 3 4 5

1. | DnexTpoHHO-OMONIHOTEUHAS croponH | http://e.lan | OOO «M13natenbcTBo JIanby
cucrema «M3paTenbeTBo | s book.com | Caunkr-IlerepOypr loroop
cropouHss Jlaup» («Betepunapus Neo 850, ot 18.11.2021 1.

u CEIbCKOE XO3SHUCTBOY) 21.12.2021 mo 20.12.2022 rr.
CTOPOHHSISI

2. | Hoctyn x xomeknuu «Enunas | croponn | http://e.lan | OOO «M3natenbctBo JIanb»
npodeccuoHanpHas  0aza A | A book.com | Canxrt-Ilerepoypr Hdorosop
arpapHbix BY30B «M3nmaTenbcTBO Ne 80/22 ot 22.03.2022r.
Jlaub» 9BbC Jlanp 1o ¢ 15.04.2022r. no
HaIlpaBJICHUSM: 15.04.2023r.

Xnmus;

MaremaTuka;

Nudopmaruxka;

dusnka ;

Teopernueckass MEXaHHKA;

OuskynbTypa 1 Cropr;

Komnexnust ma CIIO.

3. | Polpred.com ctoponH | http:/polp | OOO «Ilonmpen
Al red.com crpaBoyHUKN» CoraneHue

ot 05.12.2017r. Ge3
OTpPaHUYEHUS] BPEMEHH.

4. | DneKTpoHHO-OMOIHOTEeUHAS croponH | http://e.lan | OOO «M3narenbcTBO Jlanb)
cucrema «M3parensctBo Jlanby | s book.com | Cankr-IlerepOypr Jloroop
(Kypnassr) ot 09.07.2013r.

0e3 orpaHMyYeHUs] BPeMEHU

5. | DneKTpoHHO-OMOIMOTEeUHAs croponH | http://e.lan | OOO «M3narenbcTBO Jlanb)
cucrema «M3parenscTtBo Jlaupy | s book.com | Cankr-IlerepOypr JloroBop
(KoHCOPIIYM CETEBBIX Nep 91 ot 09.07.2018rr.
ANEKTPOHHBIX OMOINOTEK) 0e3 OrpaHUYCHUS BPEMECHHU

6. | ObC «Opaiit» CI1O ctopoHH | http://ww | OOO «2nekTpoHHOE

s w.biblio- u3aatenbcTBo FOpai»
online.ru/ | Jorosop Ne 195 ot
16.12.2021r
C 18.02.2022 o
17.02.2023r.

10. MeToanueckue yKazaHus J1Jis1 00y4AIOUIMXCH 1O OCBOEHUIO TUCHUILIUHBI

N3yuenne aucuunnuuel «Heopranwdeckass XuMus» OCYILECTBISIETCA C
WCIIOJIb30BaHUEM KJIACCUYECKHX (OpM YUEeOHBIX 3aHSATUM: JIEKIUH, JaO0OpaTopHO-
MPAKTUYECKUX 3aHITUH, CAMOCTOSTEILHOM pabOThl BO BHEAYIUTOPHON 0OCTaHOBKE.
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PexomeHaanum no nmoAroTOBKe K JEeKIUUOHHBIM 3aHATUAM
(TeopeTH4YeCKHil KYpC).

Jlekums  sBiserca  Benyuieil  ¢gopMod  yueOHbIX  3aHATHHA.  Jlekuwms
npeaHa3HayeHa UIS W3JI0KEHUS MpernojaBaTesieM CHCTEMaTH3WPOBAHHBIX OCHOB
HAYYHBIX 3HAHUU TO TUCIHUIUIMHE, aHATUTHYECKONH MH(POPMAIMU O TUCKYCCHOHHBIX
npobiieMax, COCTOSHUM H TEPCIEeKTHBAX IMOBBIIICHUS KAyecTBa MHUIIEBBIX
npoAykToB. Ha nekmmu, Kak mpaBmiio, MOJHUMAIOTCS HAaUOOJEe CIOXKHBIE, Y3JI0BBIE
BOMPOCH! yUeOHON AUCIUILIINHBIL.

MaxkcumanbHbIi AQGEKT JTeKIus 1aeT Toraa, Korjaa CTYJSHT 3apaHee TOTOBUTCS
K JICKIIMOHHOMY 3aHSTHIO: 3HAKOMHUTCS C TpoOJIeMaMu JIEKIIUU 10 YYeOHUKY WU 10
nporpamMMme IUCIHUIUIMHBL. PexoMeHIyeTcsi mpocMaTpuBaTh 3aIiCH TPEIbITYIIErO
y4eOHOTO 3aHATHUS, UCXOMS U3 JIOTUIECKOTO eTUHCTBA TeM yUeOHON AUCIUTIIINHEI.

B xone nexuuu cTyeHTy 1esecoo0pasHo:

CtpeMHTBCS HE K JOCTOBHOHM 3allMCH M3JIaraeéMoro IperojaBaTesieM ydeOHOTro
MaTepuaia, a K OCMBICJICHHIO YCJIBIIIIAHHOTO M 3aIMCH CBOMMH CJIOBaMH OCHOBHBIX
¢dakToB, MBICTICH JIeKTOpa; BHIPaOATHIBATh HABBIKM TE3UCHOTO W3JIOKEHUS W
HaNWCaHus y9eOHOTO MaTepHalia, BECTH 3aIllCU «CBOMMH CIIOBAMU», BMECTE C TEM,
HE JIOMyCKas WCKAKEHWS WM TOIMEHBl CMBICIA HAYYHBIX BBIPAKCHUH.
Omnpenenenus, Ha KOTOpbIe OOpallaeT BHHUMaHWE MpernojaBarelb JHO0 CIIOBaMH,
b0 WHTOHAIMEW, cleyeT 3aluChiBaTh YETKO, J0ocioBHO. Kak mpaBuio, Takue
OTIpeJIeIICHHsI TPEToAaBaTeNlb MOBTOPSIET HECKOJIBKO pa3 UK JAAeT MOJ] 3aIUCh.

1. OctaBisTe B TeTpagu JUisl KOHCIEKTa JIEKIIMH IIMPOKHUE TMOJisA, JMOO
BECTH 3allUCH Ha OJIHOM CTpaHUIE. DTO HYXXHO ISl TOTO, YTOOBI B JalibHEUIIEM
MOKHO OBLJIO Obl BHOCHUTH HEOOXOJIMMBIE JOIOJHEHUS B COJEp)KaHUE JIEKIUU U3
Pa3IMYHBIX KICTOYHUKOB: MOHOTpaduid, y4eOHBIX TOCOOH, MEPHOIUKHU U JP.

2. [TucaTe Ha3BaHUE TEMBbI, yueOHBIE BOIIPOCHI JICKIIUU HA HOBOU CTpaHHUIIE
TETPaJiv, YTOOBI JIETKO MOXKHO ObUIO HAWTH HEOOXOIUMBbIE yUeOHBIM MaTepual.
3. Haunnath Kax1yt0 HOBYIO MBICIIb, HOBBIN (DparMeHT JICKIIUK C KPACHOM

CTPOKH; 3ar0J0BKH M 110/13aT'0JIOBKH, BaKHEHIIINE TTOJIOKEHHUS, HA KOTOpBIE oOpaiaer
BHUMAaHHE TPENOJaBaTellb, a TAKXKe OMPENETCHUsI BBIICIATh: OyKBaMH OOJBIIETO
pasMepa, YepHUJIaMu JAPYToro 1BeTa, TM00 MOTUYEPKUBATS.

4. HymepoBath BcTpeuaronuecs: B JEKIUU Mepeuucienus nudpamu: 1, 2,
3, wiu OykBamu: a, 0, B. [lepeuncnenus mydiie 3anuchiBaTh CTONONOM. Takas 3anmuch
MPUIAeT KOHCIEKTY OONBIIYI0 HArISIAHOCT W CIIOCOOCTBYET — JIYYIIEMY
3allOMUHAHUIO y4eOHOTr0 MaTepHaia.

5. BripaboTtaTs yno0HYIO ¥ MOHATHYIO 1 ce0si CUCTEMY COKpAIleHUH U
YCJIOBHBIX O0O3HAUYE€HUI. DTO 3KOHOMHUT BpEMsi, MO3BOJISIET 3aMUCHIBATH MaTepual
KaXXJI0M JIEKIIUH MOYTH JOCIOBHO, 1a€T BO3MOKHOCTh CKOHLIEHTPUPOBATH BHUMAHUE
Ha COAEPKAHUM M3JaraéMoro Marepuajia, a He Ha MEXaHHYECKOM Ipolecce
KOHCIIEKTUPOBAHMUSI.

[lo okOHYaHMIO JIEKIMU 1IEIECO00pa3HO A0padaThIBaTh €€ KOHCIEKT BO BpeMs
CaMOCTOSITEIbHOM PabOThI B TOT K€ JIEHb, B KpallHeM cily4yae, HE MO3[HEe, YeM
CIyCTs 2-3 AHA TOCJE €€ MPOCIYIIUBaHUSI. DTO BaAXXHO MOTOMY, YTO €Ill¢ He 3a0bIT
y4ueOHbIM MaTepuan JIeKI[UU, CTYAEHT HaXOJAUTCA TMOJ €€ BICYATICHUEM, KakK
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IMpaBujIO, SACHO IIOMHHUT YKa3aHUA MIPCoAaaBaTcisA, XOpomio OCO3HACT, 4YTO CMY
HCTIOHATHO M3 MaTcpualia JCKIINU.

PexomeHnanum no nNoaAroToBKe K NPAKTHYECKUM 3aHATHAM.

CryzaeHtam cieyeTr NpUHOCUTHh ¢ COOOM pPEKOMEHJIOBAaHHYIO IMpPernojaBaTeieM
TuTEpaTypy K KOHKpeTHOMY 3aHATHIO. [locie u3ydenust u o0001meHus: HHPpOpMaIuH,
KOTOPYIO COJEp>KaT KCTOYHUKH W JIUTEPATypa, COCTABISIETCA Pa3BEPHYTHIM WM
KpaTKUi MJ1aH BeICTyIUIeHUS. OKOHYATENIbHbIM BapHaHT IJlaHa BBICTYIUICHUS B U€ase
KEJIaTeIbHO MMETh HE TOJbKO Ha Oymare, HO W B TOJOBE, M3/aras Ha 3aHITHU
NOJIFOTOBJICHHBIN BOMPOC B CBOOOJHOW (hopMe, HAW3YCTh, YTO MOMOXKET JIydlIEMY
3aKpEIJICHUIO0 y4eOHOro Marepuala, CTaHET XOpOIIeH TPEHUPOBKOW YBEPEHHOCTH B
cBoux cwiax. [Ipu HeoOXoauMoCcTH He BO30paHseTCs «IOITIAAbIBATH? B IUIAH HA
JUCTKE Oymaru, 4TtoObl HE OIMOMTHCS B LM(]pax, TOUHEE MepeaaTh COAepaHHUe
LIUTAT, HE 3a0bITh KAKON-TO BaXKHBIN CIOKET TEMbI BHICTYIIJICHUSI.

B xome pabGoThl Ha cemMuHape OT CTyA€HTa TpeOyercss TMOCTOSHHBIN
CaMOKOHTpOJib. Ero mepBbIM OOBEKTOM JIOJDKHO OBITH BpeMs, OTBEICHHOE
npernojaBaTesieM Ha BbICTymuieHHe. He cregyer 3710ynotpedisite  BpeMEHEM.
JIOCTOMHCTBOM Opatopa SIBISIETCS CTPEMJICHHE K JAKOHMYHOCTH, HO HE B yIIEepo
apryMEHTUPOBAHHOCTH M COIEPKATETLHOCTH BBICTYIUICHHS.

Cnymasi BBICTYIJICHUS HA CEMUHApE WM PEIUIMKU B XOJAE JMCKYCCHUH, Ba)KHO
Hay4YMTbCsl yBakaTb MHEHHE cOOECelHMKa, HE MepeOuBaTh €ro, JaBas BO3MOYKHOCTh
HOJTHOCTBIO BBICKA3aTh CBOIO TOUKY 3PEHHUSL.

CryneHTtam, MpOIYCTUBIIUM 3aHATUS (HE3aBUCHUMO OT IPUYMH), HE HMEIOLIUE
NUCbMEHHOI'O PEILEHUs 3a/1ay WIM HE MOATOTOBUBIIUECS K TaHHOMY IPaKTUYECKOMY
3aHATUIO, PEKOMEHIYETCS HE TI03KE YeM B 2-HEJCNbHBIM CpPOK SIBUThCS Ha
KOHCYJIbTALIMIO K NMPENOJaBaTEeNI0 U OTUYUTATHCS MO TEME, M3YUYEHHOM Ha 3aHATHUU.
CrTyneHThl, HE OTYMTABIINECS M0 KAKIOW HE MPOpaOOTaHHON UMU Ha 3aHATHUSIX TEMeE
K Hayaly 3a4€THOM CecCuu, yIyCKaroT BO3MOKHOCTh MOJIYYUTh IOJIOKEHHBIE OAIbI
3a paboOTy B COOTBETCTBYIOILIEM CEMECTPE.

PexoMeHIauM 10 MOATOTOBKE K J1a00PaTOPHBIM 3aHSATHAM.

JlaGopaTopHble 3aHATHUS MPOBOASATCA B CIELUAIN3UPOBAHHOW J1abOpaTOpPHH.
[Ipexxme yeM HavaTh 3aHATHH B JIAOOPATOPHUH CTYICHT 3HAKOMHTCS C IMpaBUIIAMU
TeXHUKH Oe3omacHocTd. Ha pabGouem cTOnE JODKHO HAXOJUTHCSA TOJIBKO
HEOOXoauMOe O00OpYyJOBaHME M TPUOOPHI I 3amuced u pacyeToB. CTyIeHT
MPUCTYMAET K BHITIOJHEHUIO JTa0OpaTOPHOI pabOThI TOJIBKO IMOCIE O3HAKOMJICHUS C
ONMMCaHueM pabOThl W TOJATOTOBKM K HEW. 3ampemaercss BKIOYATh Kakue OO0
npuOOpsl WK CXeMbl 0€3 TMpeIBapUTEIBLHON TPOBEPKH HMX MPENOoaaBaTeNIeM WIN
nabopantoMm. Ilocme oxoHuaHus pabOTBI CTYAEHT [OJDKEH Caarth JaOOpaHTy
BBIJJAHHBIE TIPUHAJJICKHOCTH, MPUBECTH B MOPSAOK padouee MECTO, MOIYyYUTh
OTMETKY B XypHaJie O BBIIOJHEHUH PalOThl, MPEABSIBUB JJI STOTO MOJIYUYEHHbIC
pe3yAbTaThI IPENOo/1aBaTENIO.

Pexomenpanuu 1O TMOJATOTOBKE K BBIMOJHEHUIO padotel. He HauuHalite
BBITIOJIHEHUE OMbITA TOKA HE YSICHUTE ce0€ MOJTHOCThIO €ro Iejb, METO] U He
COCTaBUTE IUIaH MPOBEJEHHUS ONbITa. Tak Kak BpeMs MPOBEJCHUS ONbITAa OTPAaHUYECHO
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y4eOHBIMM YacamMu, OTBEACHHBIMH Ha HEro, TO BCIO MOJTOTOBKY HEOOXOAMMO
IIPOBECTU CAMOCTOATENBHO 10 3aHATUM.

JInsi MONTrOTOBKM K ONBITY MPOUYTUTE PYKOBOJACTBO K pabore. BeisicHute B
mpolecce 4YTeHHs, a B cllyyae HEOOXOJMMOCTM — Ha KOHCYJIbTallUUd C
MpEenoAaBaTeiieM HE MOHATHbIE BOMNPOCHL. Ellle pa3 MmpodTuTe PYKOBOJACTBO, HO
Terepb B Ja0OpaTopuu, UMeEsl Tepeja ria3zamMu TpUOOpHI IS MPOBEICHUS OTbITA.
Paz6eputecy B TpeOOBaHUAX, KOTOPbIE HAJ0 MPEIbIBUTh K HACTPOMKEe MNpUOOPOB U
YCTaHOBKE B II€JIOM, YTOOBI 00€CTICUUTh HAUTYUIIIUE PE3YJIbTaThl onbITa. J{Jis 3anucu
pe3yIbTaTOB M3MEPEHHUs MOATOTOBBTE 3apaHee TaOJMIIbl, BKIIOYAIOUIME KaK CaMH
U3MEpPEHHs, TaK M uX norpemHoctd. K crhegyroniemMy 3aHITHIO CTYAEHT TOTOBUT
ouepeIHyI0 paboTy U MPEIbIBISET OTUET O pabOTe, BHIMOJHEHHONW Ha MPEAbIIYIIEM
3aHsATHH. PaboTa cuMTaeTcs OKOHYATENbHO CHAHHOW MOCie 3aluThl otyeTa. Ecnu
pe3yabTaT HE COorjlacyeTcsi ¢ TaOJUYHBIM 3HAY€HHEM, TO HEO0OXOJAUMO OOBSCHUTH
OpUYMHBL pacxokaeHui. [lpu mpomycke 3aHATHS JaHHas JlabopatopHas paboTa
BBITIOJIHSIETCS B YAaChl CAMOIIOATOTOBKH K CIICIYIOLIEMY 3aHATHIO.

Jokaax — 370 myOJIMYHOE COOOIIeHHE, MPEACTaBIAIONIee COO0N pa3BepHYTOE
U3JI0’)KEHUE Ha ompesesieHHyl0 TeMy. OH OTJIM4YaeTcsi OT BBICTYIJIEHHMH OOJBIINM
o0beMoM BpeMeHH — 20-25 MUHYT (BBICTYIICHUS, KaK MpaBuio, orpanuyeHbl 10-12
mMuHyTamu). Jlokiaj Takke TIOCBAIIEH Oojiee IIMPOKOMY KPYry BOMPOCOB, YeM
BBICTYTLICHHE.

Tunuunas omwuOKa TOKITATYUKOB B TOM, YTO OHHU U3JAralOT COAEpKaHHUE
npo0JieM JO0KIIaAa S3bIKOM KHUTH U KYpPHAJIOB, KOTOPBIA TPYJTHO BOCIIPUHUMAETCS Ha
CIyX. YCTHasg W MHUCBMEHHAsi peyb CTPOATCs Mo-pazHoMmy. Hambonee ynoOHas st
CIIyXOBOTO BOCIIPHSATHS (hpa3a COACPKUT 5-9 CMBICIIOBBIX €IMHUII, IPOU3HOCUMBIX Ha
OJTHOM B3JI0XE. ITO COOTBETCTBYET 00BEMY OIEpaTUBHOM NaMsATH desioBeKa. [lepBrie 5
CEeKYyHJl JOKJIa/Ja CJIOBa, MPOU3HECEHHBIE CTYAEHTOM, YJEPKUBAIOTCS B MaMSTU €ro
aynutopuu Kak 3Bydanue. llemecooOpazHo mosToMy 3a 5 CeKyHI CPOpMHUPOBATH
3aBepuIeHHYI0 ¢pasy. OTo 00ecrneyrMBacT €€ OCMBICICHUE CIYyIIaTeNs MU [0
MOCTYIIJICHUSI HOBOTO 00beMa HH(MOpMAaITHH.

Hpyrasg TunudHas ommOKa JOKIAQAYUKOB COCTOMT B TOM, YTO MM HE YJAETCs
BBIICpKATh BpeMs, OTBEICHHOE Ha Jokian. YrtoObl wu30ekaTh 3TOM OMIMOKWH,
HE00X0/1MMO, HAKaHyHE IPOYUTATh JIOKJIAJ], BBIICHUB, CKOJIbKO BPEMEHHU MOTpeOyeTcs
Ha ero yrenue. s ynoOcTBa jxenarenbHO MPsSMO HAa CTpaHMLAX JOKJIaga IMPOBECTU
pacder BpeMEHH, OTMeYas, CKOJIbKO OPUEHTUPOBOYHO YHJET HAa YTEHHE 2, 4 CTpaHUL U
T.JI.

3aBepuieHre pabdOThl HaJa JOKJIAJ0M IPEIIOaracT BBIJEICHUE B €ro TEKCTE
IJIAaBHBIX MBICJIEH, apryMEeHTOB, (PAKkTOB C TOMOIIBIO a03aleB, MOTYEPKUBAHUEM,
MCIOJIb30BAHUEM PA3JIMYHBIX 3HAKOB, YTOOBI CMBICIIOBBIE 00pa3bl TOK/Iaa MpUoOpesH
Y 3pUTENIBHYIO HarJIsAHOCTh, 00JIErYaoIly0 pa0OTy C TEKCTOM B XOJ€ BBICTYIIJICHUS.

MCTOIII/I‘ICCKI/IC PEKOMEHIAIINMA 110 IIOAT0TOBKE K 3a4€TYy.
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W3yuenne JUCIUIUIMHBI  3aBepIiaeTcs B IMEPBOM  CEMECTpPE  caadei
o0ydJaromumMmcs 3aveTa .

Hakanyne ®u B mepwoa  dSK3aMEHAIIMOHHOM ceccMM  HeoOXoauma W
IeJIeHaNpaBIeHHAs TIOATOTOBKA.

HaunHaTe MOBTOpEeHHME PEKOMEHAYETCS 3a MECAI-MOJTOpa A0 Hadajla CECCHH.
[TonroToBKYy K 3ayeTy JKEIATeIbHO BECTH, HCXOAS W3 TPEOOBaHUN MPOTPaMMBI
y4eOHOM JUCIUIUTMHBL. DTUM JOKYMEHTOM pa3perieHo MOJb30BaThCS Ha 3a4eTe.

['oToBsICK K 3ayeTy, JIydllle BCErO COYETaTh IOBTOPEHUE I10 IMPUMEPHBIM
KOHTPOJIBHBIM BOIIPOCaM C TMapaJUIeIbHBIM TOBTOPSHHEM I10 IMPOrpaMMe Y4eOHOM
JTUCITUTUTAHBL.

Ecnu B pacmopspkeHWUM CTyJIEHTa €CTh HECKOJBKO JIHEH Ha MOJATOTOBKY, TO
1esiecoo0pa3Ho  OMpeNeNuTh TpaduKk MPOXOXKISHUS BOIPOCOB M3 pacyera, 4YTOOBI
OCTaJIOCh BpPEMsI Ha TIOBTOPEHUE Hanboee TPy THBIX.

O6yanOH_II/ICCSI, HMCIOIIIHNC 3a10JDKCHHOCTD N HCUCTIPABJICHHBIC
HCYOOBJICTBOPUTCIIBHBIC OLCHKHW II0 MPAKTHYCCKHM 3aHATUAM, K 3a4YCTy HC
AOITYCKAIOTCA.

Benomocts mocne cnauu 3adera 3aKpbIBaeTCsl M CHAETCS B YYEOHYIO 4acTh
dakynpreTa.

11. MudopManoHHbIe TEXHOJOTHH U IPOrpaMMHoOe o0ecriedeHue

[lepedyenbp HHPOPMALIMOHHBIX TEXHOJIOTHH, HCTIOIB3YEMBIX MPU OCYIIECTBICHUU
00pa3oBaTeIBLHOTO MpoIlecca MO TUCHUTUIIMHE:

- TEXHMYECKHE CpEJICTBAa: KOMIBIOTEpHAsi TEXHUKA U CpEACTBA CBS3U
(mepcoHanbHBIE KOMITBIOTEPHI, MPOEKTOP, HHTEPAKTHBHAS JOCKa, BHUACOKAMEPHI,
aKyCTHYecKasi CUCTEMA U T.1.);

-METOJbl OO0y4YeHHS C WCIOJIb30BAHUEM HH(POPMAIMOHHBIX TEXHOJIOTUHN
(memMoHcTpaIys MyJIbTUMEIUWHBIX MaTEPUAJIOB H T.11.);

-epeyeHb VHTEpPHET-CEpBUCOB U  DJIEKTPOHHBIX PECYpcOB  (TMIOMCKOBBIE
CUCTEMBI, JJIEKTPOHHAS TI0YTa, MPOPECCUOHATIbHBIC, TEMATUYECKUE YaThl U (OPYMBI,
CUCTEMBI ayJM0 W BHJICO KOH(PEPEHIINH, OHJIAWH SHIUKIONEANN U CIPABOYHUKH;
ANEKTPOHHBIE YUE€OHbIE U YUeOHO-METOUYECKUE MAaTEPUATIbI).

IIporpamMHoe obecnieuenmne
(JIMIeH3MOHHOE U CBOOOHO PacpoCTPaHseMoe),
HCIOJb3yeMoe B YUeOHOM mpouecce

MicrosoftWindows 10 PRO OrnepanmoHHas cuctema

Microsoft Office [TakeT opuCHBIX TporpamMm

(BkmrouaeTBceOst Word, Excel,

PowerPoint)

VisualStudio CrapToBas 1IoIaaKa s HalucaHus,
OTJIAJKA M COOPKHU KOJa

Kowmmac 3D CucreMa TpeXMEPHOTO NPOCKTUPOBAHUS
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AdobeReader [IporpaMma i 4T€HHS M pEIAKTUPOBAHUS
PDF nokymeHTOB

AdobelnDesign [IporpaMma KOMIIBIOTEPHOUN BEPCTKHU
(DTP)

SAnnexc Opaysep Bbpayszep

7-Zip ApxuBartop

KasperskyFree Antivirus AHTHBUDYC

12. Onucanue MmaTepuaIbHO-TEXHHYECKOH 02361 HE00XOAUMOM /1A
OCYLLIECTBJICHUA 00Pa30BaTEJBHOIO IpoIecca

CrangapTHO-000pYy/IOBaHHbIE  JIEKIIMOHHBIE ayJUTOPHH, I TMPOBEACHUS
nexuuid. [{ns mpoBeieHrs 3aHATUN UCTIONIB3YIOTCS yueOHas ayIUuTOPUs U MPAKTHUKYM.
Hanuune noytOyka, nabopatopHoe 00OpynOBaHUE IJisi MPOBEACHUS J1abopaTOpHO-
NPAKTUYECKUX 3aHATUN. TabauIIbl, MIaKaThl U CTEH/IbI.

13. OcobenHOCTH peaJu3aluy JUCHUIJIMHBI 111 HHBAJIU/I0B M JIUII C
OrpaHMYEeHHBIMH BO3MOKHOCTSAMM 3/10POBbS

OO6yuarommmcs c OTpaHUYECHHBIMU BO3MOKHOCTSIMU 310pOBbBS
MPEAOCTABIISIIOTCS CIIeUANIbHBIE YYCOHUKM M ydeOHble IOCcOoOWs, WHas ydyeOHas
JUTEepaTypa, MPEAOCTaBICHHE YCJIYr acCCUCTeHTa (TIOMOIIHUKA), OKa3bIBAIOIIETO
o0ydJaromumMcs: HeOOXOIUMYIO TEXHUYECKYIO TIOMOIITb.

a) 1JIsl CJIA00BUAAIINX:

- Ha 3a4eTe IMPUCYTCTBYET AaCCHUCTCHT, OKA3bIBAIOIIUH CTYJICHTY HEOOXOIUMYIO
MIOMOIIIh ¢ Y9€TOM HHJIMBUAYAJIBHBIX OCOOCHHOCTEH (OH IOMOTAeT 3aHATH pabouee
MECTO, TIePEBUTATLCS , IPOUNUTATh U OOPMUTH 3aJaHHE, B TOM YHUCJIE, 3alUChIBas
OJ JUKTOBKY);

- 3aJlaHMs JIJI9 BBITIOJHEHMS, a TaKXKE€ WHCTPYKIMS O MOPSIAKE MPOBEICHUS 3ayeTa
3aUYUTHIBAIOTCS ACCUCTCHTOM;

- MICHMCHHBIC 3aJaHUs BBITTOJIHSIIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- obecrieunBaeTCsl MHAWBUIYaIbHOE paBHOMEpPHOE ocBemeHne He MeHee 300 Jrokc;
-CTYJICHTY JJIs1 BBINIOJIHCHHS 3aJaHus TIPH HEOOXOJUMOCTH IIPEIOCTABISACTCS
YBEJIMYHBAIOIIEE YCTPOUCTBO.

0) 1JIsl TJIYXHX U CJ1a00CbIIIALIUX:

- Ha 3a4eTe MNPHUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN CTYJAECHTY HEOOXOAUMYIO
MTOMOIIb ¢ YYETOM HHIAMBUIYyAITBHBIX OCOOCHHOCTEH (OH momMoraer 3aHsATh pabouce
MECTO, TIEPEABUTATLCSA, MTPOYNTATh U OOPMHUTH 3aJIaHKME, B TOM YHCIIE, 3aIlHChIBas
O] TUKTOBKY);

- 3a4eT MPOBOJMTCS B MUCbMEHHOU hopmMme;

- o0ecrneynBaeTCs HaJIWYME 3BYKOYCHIMBAIONICH ammapaTypbl KOJUIEKTHBHOTO
HCIIOJIB30BaHUS, pu HEOOXOIUMOCTH MOCTYTAIOITUM MPEIOCTABIAETCS
3BYKOYCHJIMBAIOIIAS alliapaTypa WHANBUIYAJIbHOTO MTOJIb30BAHMS;
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- 110 KEJIAaHUIO CTY/ACHTA 3a4eT MOXET MPOBOAUTHCS B MUCbMEHHOM (hopMme.

B) Id JIMI € HapyWIEHUSIMM OIIOPHO-IABUIAaTEeJIBLHOr0 amnmapara
(TSZKeIBIMH -~ HAPYILICHUSIMM JIBUTaTeJbHbIX (PYHKUMH BepPXHMX KOHEYHOCTEH
WJIH OTCYTCTBHUA BEPXHUX KOHEYHOCTE):

- TMCBMEHHBIE  3aJaHHs  BBINOJHAKOTCA  HAa  KOMIIBIOTEpE  CO
CHEUANTM3UPOBAHHBIM IPOrPAMMHBIM ~ O0ECHEUYEHHEM WM  HaJUKTOBBIBAIOTCS
ACCHUCTECHTY.

- 110 KEJIAaHUIO CTYAEHTA 3K3aMEH MPOBOJUTCA B YCTHOM (opMme.

JlonoJIHeHUs ¥ U3MEHEeHHsI B pa004yI0 NpPOorpaMmmy AUCHUILINHBI
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Buecennble uzmenenus Ha 20 /20 yueOHBbIH roa

YTBEPXKJIAIO
Ilepeviti npopexmop
M. J[.Mykaunoe
« » 20 e

B nporpamMmy AucHMIUIMHBL « XUMUS»
Hanpasnenue noaroroku 35.03.04.-Arponomust

HanpagBJjieHHOCTh: ArpoHOMHUA

BHOCATCA CJIICAYIOIUC NU3MCHCHUA !

IIporpamma nepecMoTpeHa Ha 3acefaHuU Kadeapbl

[Tpotokom Ne OT T.

3aBeayronuii kadeapoit

Mypzaesa A.H. /  pgomenr / /
(pamunusi, UMs, OTYECTBO) (yueHoe 3BaHUC) (Toamuce)
Onodpeno

[Ipencenarens MeToUUYECKON KOMUCCUU (haKyTbTeTa

CanykoBa A. Y./  oouemm /

(pamunusi, ums, omuecmso) (vuernoe 3BaHUE) (moamuck)

« » 20 r.
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Jluct peructpanuu nsmenenui B PI1J1

n/m Homepa JIokyMeHT, B [Moanuce | Pacmudposka Jlata
pas3aenos, rae KOTOPOM MOJIHUCH
IIPOU3BEACHBI OTpa’KCHBI BBGHGHI/IHV
U3MCHCHUS U3MEHCHUS H3MCHCHHUH
1.
2.
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