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1. lleab ocBOEHMS UCHUIJIMHBI

OCBOCHHA  JUCHUIIIINHBI
06yqa101111/1xc;{ HaBBIKOB IIPHUMCHCHUA Q)YHﬂaMGHTaHLHBIX 3aKOHOB XMMHH U MCTOJ0B
XUMHUYCCKOI'O aHaJIn3a JJId HpO(i)E?CCI/IOHaHBHOFO HCIIOJIb30BAHHA B aAl'POHOMHUH.

«XUMU»

ABIIACTCA

2. Mecto nucunmuiaabl B ctpykrype OIIOITI BO

B cootBercTBUM

crienpasibHOCTH 35.03.04 Arponomus
yactu bioka 1.

y‘I€6HI>IM IIJTaHOM  IIO

dbopmupoBaHue y

HAIIPpaBJICHUIO IIOATIOTOBKH
JAUCITUIIIINHA «XHMHUSI» OTHOCHTCI K 0a30BOM

Jlig u3ydeHuss JaHHOW AUCHMILTUHBI HEOOXOIUMBI 3HAHWS, YMEHUS U HaBBIKU,
JUCUUIUIMHAMY TPU MOJIYYEHUH CPEIHEro (MOJHOro) OOWIEro Wi
cpenHero npodecCHoHaIbHOr0 00pa3oBaHus: « XUMUA», «Anredpay, «Dusukay.

0a30BOM I W3y4yeHUs

dbopMupyemble

JucuuniavHa

JAUCHUITIINH:

«XUMUS
«DKOJIOT s,

SIBIISICTCSA
«['eHeTnkay,

«OCHOBBI

SBOJIIOIUN,

CHEAYIOIINX
«uTonorus»,

«CTaTucTUYCCKHUE METOObI 06pa6OTKI/I JaHHBIX CCJIICKINMOHHBIX SKCIICPUMCHTOB» U 1IP.,

a TakKXKe

MIPAKTHUK:
II0YBOBEICHUIO),

«YueOHas
«ITpousBoACTBEHHAs IpPaKTHKA:

IIPAKTHUKA:

O3HAKOMMUTCJIbHAA

IIPAaKTHKa 110
TEXHOJIOTUYECKast IIPAKTUKaAY,

<<3aIHHTa BBIHYCKHOﬁ KBELHH(I)HK&IIHOHHO?I pa6OTI)I, BKJIFO4Yas IMOATOTOBKY K IIPOICAYPC
3alIUTHI U IIPOHCAYPY 3alIUTED>

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS M0 JTUCUHMILINHE,
COOTHECEHHBIX € INIAHUPYeMbIMH pe3yjbTaTamu ocBoeHusi OIIOII BO

JucuuniavHa
KOMIETEHIIUH, MPE/ICTABICHHON B TaOIHIIE!

«XUMHU

TpedoBaHus K pe3yJibTaATaM OCBOEHUS JUCHUNTUHBI

HampaBjeHa Ha (QOpMHUpOBaHUE Yy OOyYaroIUXCA

Taoéanna 1

No Kon Copnepxxanue WnaukaTopsl B pesynbrare u3ydeHnus: yueOHON TUCIIUTUINHBI
/0 | KOMIETEH- | KOMIIETCHLIUH JOCTHKEHHUS o0yyaromuecs JOJKHBL:
LUH (unm ee yacTH) | KOMHIETEHIMH 3HATh YMETh BIaJIETh
1 2 3 4 5 6 7
ceMecTp
1 OIIK -1 «croco0eH HCIIOIB3YET (hyHIaMeHTabHBIE | UCTIOJIH30BATh COBpEMEH-
pemaTsb HaBBIKH 3aKOHBI 00LIeH n OCHOBHbIE HOI XHMHU-
TUTIOBBIC MPUMEHEHUS HEOpPraHMYeCKOH 3aKOHBI XUMHH yecKoi
3a7a9u byHAaMeHTaNb | XVMUU; JUTSL IPOTHO3H- TEPMHHOJIO-
npodeccuo- | HBIX 32aKOHOB COBpEMEHHbBIE pOBaHUs Hall- rueii, HaBbI-
HaJILHOU XUMHHU 1 MpeICTaBICHUS O paBIICHUS XH- KaMu TIpH-
JEeSITETbHOCTH | METOJ/IOB PEaKIMOHHOM MHUYECKUX MEHEHUS
Ha OCHOBE XHMHYECKOTO CIOCOOHOCTH peakuuii pas- byHaaMeH-
3HAHUH aHanm3a Juis HEOPraHMYEeCKHX JMYHBIX TUIIOB B | TaJbHBIX
OCHOBHBIX peleHus BEIIECTB Ha OCHO- | arpOHOMHU- 3aKOHOB
3aKOHOB TUTIOBBIX 33J1a4 | BE UX CTPOCHUS U YeCKUX 00BeK- XUMUH IS
MaTeMaThyec- | B 00JIACTH TUIIOB XUMHYEC- Tax, XapakTe- peJicTaBe-
KHX U arpoHOMHUU KHX CBS3EH; pHU30BaTh CBOIi- HUS XFUMUH-
ecrectBeHHbiX | (OITK-1.4) KHUCJIOTHO-OCHOB- CTBa HEOpraHu- yecKoi




HayK ¢ HBIC U OKUCITH- YECKHX BEIIECTB | KapTHHBI
HNpUMEHEHHEM TEIIbHO-BOCCTA- B 3aBHCHMOCTH HPUPOJIBI;
nHpopMannoH HOBUTEJIbHBIC OT MX COCTaBa M | HaBBIKAaMH
HO-KOMMYHHU- CBOICTBa HEOp- CTpOCHHUS, HCTIONB30Ba-

KaI[HOHHBIX TaHUYECKHX HPOBOJIUTH HHS CBOM-
TEXHOJIOTHi» BEILECTB; OCHOBBI | XMMHUYECKHI CTB XUMH-
XUMUYECKOH SKCTIEPUMEHT C YECKHUX
KHHETHKH, O0IIME | MCHOJIb30BaHU- BEIIECTB B
TIPEACTABICHHS O eM Jabopatop- nmabopaTtop-
JHCIIEPCHBIX CUC- HOTO 000pYyHo- HOU | Tpo-
TEMax U PacTBoO- BaHUSA W3BOJICTBEH-
pax, mporieccax HOM Mpak-
ANEKTPOIUTHYEC- THKE IS
KOH Jucconuanyiu pereHus
U THIIPOJIH3A. THUITOBBIX
3a1aq B
obsactu
arpoOHOMUH
2 cemecTp
OIIK -1 «crIoco0eH HCTIONB3YEeT OCHOBHBIE 3aKOHBI | 000CHOBaHHO HaBBIKaMHU
pemaThb HaBBIKH aHATTMTUYECKOM BBIOUPATH MPUMEHEHUS
THITOBBIC NPUMEHEHUS XWMHH, aHAJTTH- ONITHMAITBHBIH OCHOBHBIX
3a1a4n (GyHIaMEHTaNb | YECKHE CUTHAIIBI METOJ] ¥ METO- 3aKOHOB
npodeccuo- | HBIX 3aKOHOB Pa3NUYHBIX HOHOB | MKy aHAIIM3a B aHaJMTUYECK
HaJIbHOU XMMUH U 1 BEIECTB U CIIO- COOTBETCTBHH C | O XHUMHH,
JeATeIBHOCTH | METOIOB COOBI UX perucT- 3aja4aMu 00b- OCYIIECTBIIE
Ha OCHOBE XHUMHYECKOTO paumu; coBpe- €KTa MCCIIe0- HUA Ipo0o-
SHAHMI aHanmm3a Juis MCHHBIC METO/ILI BaHMUsL, €ro arpe- | oTbopa, mpo-
OCHOBHBIX penIeHus aHAITNTHYECKOU TaTHBIM COCTOSI- | OOMOATrOTOB
THUIIOBBIX 3aJa4 | XUMHH U UX HHEM M MaTpud- | KU arpoHo-
3aKOHOB B o0JyiacTH amnmapaTrypHoe HOH OCHOBO; MHUYECKHUX
MaTeMaTuace- | arpoHoMuUM ohopmiieHue; OCYIIECTBIISAT 00BEKTOB H
KHX U (OIIK-1.4) METOJIBI npobooToop, perucrpanuu
€CTECTBEHHBIX XEMOMETPHKH ISl | MPOOONIOJATrOTOB- | MX aHAINUTH-
HAYK C yIpaBIeHAS Ky U OIlepaluu YECKHUX CHUT-
MpUMEHEHIEM Ka4eCTBOM METOJIOB KayecT- | HAJIOB Ha
aHAJINTHYECKUX BEHHOTO M KOJIM- | COBPEMEH-
nH(OPMAITHOH .
orepanuii u YECTBEHHOTO HOM 000py-
HO-KOMMYHH- pe3yJIbTaToB aHanu3a oObeK- | JIOBaHHH
KallMOHHBIX aHanms3a , TOB B arpo)uTO- | METOJaMHU
TEXHOJIOTHi» [[eHAa3ax, IPOBO- | KaAYeCTBEHHO
JIITH OLIEHKY pe- | TO W KOJn4e-
3yJbTAaTOB aHa- CTBEHHOTO
JM3a ¢ UCHOJb- aHaIn3a;
30BaHHEM METO- | HaBBIKAMU
JIOB XEMOMET- UCIIOJIb30Ba-
PHKH , IpUMe- HUS METOZIOB
HSTh XUMHUKO- XeMOMETpH-
AHATUTHYECKYIO | KM JuIs o0ec-
METO/I0JIOTHIO MeYeHUs
JUTSL PEIICHUs TH- | Ka4ecTBa
MOBBIX 33124 B pe3yiIbTaTOB
oOnactu aHanmM3a B
arpoOHOMHUU arpoHOMUH




3 cemecTp

OIIK -1 «cTocobeH HCITONTB3YET (hyHIaMEHTAIBHBIE | HUCITOJIB30BATh HaBBIKAMH
pemaTh HaBBIKH 3aKOHBI OpPTraHH- OCHOBHBIC 3aK0O- | IPHUMCHCHUS
TUTIOBBIC MPUMEHEHUS YeCKOH XIUMUWY; HBI OpraHnyec- ¢dbyHnaameHTa
3a7a9u (byHIaMeHTalbh | COBPEMCHHBIC KOM XHMMUH JUIA | JIbHBIX 38KO-
npodeccuo- | HBIX 32KOHOB MpEeCTaBICHUS O MPOTHO3UPOBA- HOB OpraHu-
HaJIbHOU XUMUH U PEaKIMOHHOM CIIO- | HUSL HampasJe- 9eCKOH X1-
JESITeIbHOCTH | METO/IOB COOHOCTH OpraHu- | HUSI IPOTEKAHUSI | MU AJIs
Ha OCHOBE XUMHAYECKOTO YECKHX BEIICCTB HA | XUMHYCCKHX MPOTHO3HUPO
AHAHMI aHanmmsa Juis OCHOBE UX CTpOe- peakiuii; Xapak- | BaHHUS IOBe-
OCHOBHBIX pereHus HHSL 1 THIIOB XH- TepH30BaTh JICHHS Opra-
TUTOBBIX 33J1a4 | MHYECKOH CBSI3H; CBOWCTBa HUYECKUX
3aKOHOB B o0JIacTH OCHOBHBIC KJIACChI | OPTaHUYECKUX BEIIIECTB B
MaTeMaTutce- | arponoMun OPraHUYeCKHX COe- | COCJANHCHUI B arpodurore
KUX U (OIIK-1.4) JTUHEHUH, UX 3aBUCUMOCTH OT | HO3aX, IMPOT-
€CTECTBEHHBIX HOMEHKIIATypy U UX COCTaBa U HO3HMpPOBa-
HAyK C CBOHCTBa, (haKTo- CTPOEHHS ; OCYy- | HHUS TpaHc-
HpHMeHEHHeM pHanbHBIe 0COOCH- | IIECTBIATH ¢dopmanmu
HOCTH OpTraHu- OUUCTKY 3arpsi3- | opraHuvec-
WHPOPMALIMOH ..
YECKHX PEeaKIIvi; HEHHBIX OPTaHH- | KHUX BEIIECTB
HO-KOMMYHH- KOMIUIEMEHTap- YECKUX BEIICCTB; | MMOYBEHHOIO
KallMOHHBIX HOCTP U ee 3Haue- MPOBOJINUTH aHAa- | MOTJIOMIAFOII
TEXHOJIOTHIi» HUE JJIST XUMHU- T3 OpraHuvec- €ro KoMI-
YEeCKHUX M OMOJIOTH- | KHX COCIUHEHUH | JieKca; HaBbI-
YECKHUX CHUCTEM; B 00BEKTaxX arpo- | Kamu IpoBe-
COBpPEMEHHbBIC Me- | (PUTOICHO30B JICHHS OYKC-
TOJIBI TIOTYYEHHUS TKU ¥ aHAIIU-
CHUHTETHYECKHX, 3a OpraHu-
HCKYCCTBCHHBIX U YEeCKHX COe-
MPUPOAHBIX Opra- JTUHCHUH U
HUYECKUX BEILECTB, HarpaBJieH-
HUMEIOIUX MPAKTH- HOTO UCIIO-
YecKoe MpUMeHe- JIb30BAHUS
HUE B arPOHOMUU arpoxXuMHuKa
TOB Ha OCHO-
BE OpraHu-
YEeCKHX Be-
MIECTB IS
pelieHus
THUIOBBIX
3a7a4 B
obnactu
arpoHOMUHM
4 cemecTtp




OIIK -1

peraTh
TUTIOBBIC
3a7a9u
npodeccuo-
HaJIbHOUI
JIeSITeIIbHOCTH

Ha OCHOBE
3HAHUHU
OCHOBHBIX
3aKOHOB
MaTeMaTHJdec-
KUX U
€CTEeCTBECHHBIX
HayK
MPUMEHEHUEM
nHpOpMaInoH
HO-KOMMYHH-
KaIMOHHBIX
TEXHOJIOTHID»

UCTIONIB3YET
HaBBIKH
NPUMEHECHUS
¢byHzaMeHTab
HBIX 3aKOHOB
XMMHH |
METO/IOB
XHUMHYECKOTO
aHaNM3a JuIs
pereHus
TUTIOBBIX 3a]a4
B obJsiacTH
arpoOHOMHH
(OIIK-1.4)

3aKOHOMEPHOCTH
MPOTEKAHUS DJICKT-
POXUMHUYECKHUX
peakuui, 0coOeH-
HOCTH CBOMCTB
PaCTBOPOB HEDJIEK-
TPOJIUTOB H JJIEKT-
POJIMTOB, POJIH
[TOBEPXHOCTHBIX
SIBICHUH Ha TpaHu-
e pazaena das, ux
3HAYCHHUE IS IIPO-
[IECCOB, PEAU3YIO-
IHXCst B OMOJIOrU-
YEeCKUX CUCTEMAX U
[TOYBEHHOM pacT-
BOpE; CBOMCTBa
KOJIJIOMIHBIX CHUC-
TEM U PaCTBOPOB
BBICOKOMOJIEKYJISIP
HBIX COCIMHCHUI;
CTPOCHUE MTOYBCH-
HBIX KOJUIOMIOB MX
3HAYCHHE B MPOIIe-
ccax ImoyBoooOpa-
30BaHHMS; YHUBEP-
CaJIbLHOCTH 3aKOHOB
TEPMOTUHAMUKHI K
KHHETHKH U MPUMe-
HHUMOCTB UX K
YIPaBJICHUIO
MPOIIeCCaMH,
MPOTEKAIONIMHU B
OMOJIOrHYECKUX
cucreMax u
arpouToIIeHO3aX

MPOBOJIUTH U3Me-
pEHUS U pacueThl
(hH3UKO-XUMU-
YECKUX BEIUYUH
1 OTIPEICIATh
KOJUIOMIHO-XH-
MUYECKHE XapaK-
TEPUCTUKH B
OHOJIOTHYECKUX U
IMOYBEHHBIX CHC-
TeMax; paccuu-
TBIBATh U3MeE-
HeHue QYHKIUH
COCTOSTHHUSI 3THX
CHCTEM B XOJ€
XHUMHYECKHUX
MIPOIIECCOB U OII-
penensTh SHEp-
€THUYECKHU BBITOJI-
HBIC PEAKIINH B
JKMBEIX CHCTE-
Max; MMPOTHO3H-
poBathe Mepo-
MIPUSITHS TIO0 COX-
PaHEHHIO M BOCI-
POH3BOJCTBY
IMOYBEHHOTO IIJI0-
JIOPOIUs, 3alllU-
ThI PACTEHUH U
MOBBILIEHHIO
MPOJYKTHBHOCTH
CEeBbXO3KYIBTYP

HaBLIKAMH
TIPUMEHEHUS
dbyamamenTa
JIBHBIX 3aK0-
HOB (HH3HH-
JeCKON 1
KOJLJIOUJIHOH
XUMHU I
MIPOTHO3UPO
BaHUs HaIl-
paBJICHHOC-
TH XUMHYEC-
KHX TIPO-
LIECCOB B
Ouooruyec
KUX U [10Y-
BEHHEIX CHC-
Temax; Ha-
BBIKAMU
oOpaineHus
c ammapa-
TypoH u
crocodaMu
H3MEPEHUSI
¢$u3nKo-XU-
MHYECKUX M
KOJLJIOUIHO-
XUMHUYCCKUX
roka3areJiei
arpoxXuMmye
CKHUX,0M0J10-
THYECKHX ,
IMOYBEHHBIX
00BEKTOB
JUTSL peliie-
HHUSL THIIO-
BBIX 3ajJa4 B
obmactu
arpoOHOMUM




4. O0b€éM, CTPYKTYpa M coJieprKaHue TUCHUILTUHbI

OO6m1ast TPy1I0€MKOCTh JUCHUILIMHBI COCTABIIAET 12 3aueTHBIX equnull, 432 dac.
Tabauna 1™

O0beM TUCHUILTHHBI

KOJIHYeCTBO 4acoB
B 6 Mm.4. N0 cemecmpam
Cero
1 2 3 4 5 6 7 8 9 10
Konrakrthas pabora — 64,1 | 72,2
P 272,6 <641 | 72,2
BCETO, B T.4.
ayoumopHas paboma: 2726 | 641 | 722 | 64,1 | 72,2
JIEKIAN 136 32 36 32 36
nabopatopubie | 136 32 36 32 36
MPaKTUYECKHE
NPOMEINCYMOUHAS. 0,1 0,2
POMEINCY 0,6 “ 1 01| 02
ammecmayust
KOHMPOJib 35,6 17,8 17,8
CamocrosTenpHas 43,9 18
123,8 43,9 18
pabota
dopmMa UTOTOBOTO 3au 3K3
3au kK3
KOHTPOJIS
KypcoBoii mpoekt
(pabora)
Tadauua 3
CTpyKTypa H coiep:KaHHe TUCHUIIIHHBI
Camoc-
KonraktHas TOSATENb-
Kontpoms
) pabota Hast
§ pabota
[}
No Tema 3aHATHS §
n/m Coneprxanue = 5 = 2 2
3] =) < o 5 m 5 m <
2 T é 2 O O O © § a
s 8 o' 9 g8 g8 S
m =~ = m
5 | B o E 7 E & S
= &l 2 3
M = & 4
1] 2 | 3] 4] 5 | 6 | 7 [ 8] 9
1__ cemectp
1. | CoBpemenHblii a3bIK XUMUH U YHIAMEHTAIbHBIE
3aKOHBI: ATOMHO-MOJICKYJISIPHOE YYEHHE, BKJIAJ PyCCKHX
YUYEHBIX B Pa3BUTHE U CTaHOBICHHEe XUMHU. OCHOBHbIC 1 T B 5 ™® | voO
TMOHATHUA U TCPMHUHBI. 3akoH COXpaHE€HHWA MaCChbl U DOHEPI'UH,
3aKOH IMOCTOSIHCTBA COCTaBa, JALTOHHU/IBI U OSPTOJIIIHIBI.
3axoH ABoragpo. XuMudecKas KapTHHa IPUPOJIBI
2. | Texunka 6€30MACHOCTH PadOTHI B XHMUYECKOI
JgadopaTtopun. OCHOBHbIE MOHATHS H 3AKOHBI XHMHHM:
aToOM, MOJIEKYJIa, aTOMHBIE I MOJICKYJISIPHBIE MaCCHI, 1 JI3 T 2 2 BK I10
MOJISIPHAsI Macca, KOJIMYECTBO BEIICCTBA, XUMHYECKasI
peakiusi, JKBUBAJICHT.
3. | CoBpeMeHHbIE PEACTABIEHHUS 0 CTPOCHHH ATOMOB. 2 JI B 2 TK YO




2

DJeMeHTapHbIE YacTULBL, AaTOMHOE SApPO, H30TOIbI,
HOoHATHE 5JeMeHTa. KBaHTOBBIE 4YHCIa, OJHEPrUs H
KOH(QUTYpaly  JJCKTPOHHBIX  opoOwuraneit. [IpaBmira
3aMOJHEHHS DIICKTPOHHBIX opOurtaneil: npuniun Ilaymnu,
NPUHIUI MUHEMYMa 3HEpPIruu, MpaBuiio XyHAa, TpaBHia
KieakoBckoro. D1eKTpOHHO-CTPYKTYPHBIE (hOPMYJIIBI

OcHOBHBIE 3aKOHBI XUMHUH.
Omnpenenenne MOJIEKYJISAPHOl Macchl  YIJIEKHCJIOIO
rasa.

J3

TK

YO

Ilepuoanyeckuii 3aK0H U MEPUOAMYECKAS CHCTEMa
yeMenToB nM. J[.A. MenaeneeBa: 3aBUCUMOCTh CBOMCTB
3JIEMEHTOB OT UX Moji0KeHus B [lepuonnueckoii cucreme.
CBolicTBa aTOMOB: PaJInyC, SHEPTUSI HOHU3ALMH, CPOACTBO
K 3JIEKTPOHY, 3J€KTPOOTPULATEIbHOCTb.

IleprognuHOCTHh U3MEHEHHUSI CBOMCTB AaTOMOB

TK

YO

IIporHo3upoBaHue CTPOEHHsI AaTOMA HA OCHOBE
1noJioxeHus 3jiemMenra B Ilepuoauyeckoii cucreme um.
JI.A. MenpeieeBa

J3

TK

o

IIposiBnenue Ilepuoanueckoro 3aKoHa B KMCJIOTHO-
OCHOBHBIX CBOICTBAX HEOPraHUYeCKUX COeANHEHUI.
I'eHeTnueckas cBs3b OCHOBHBIX KJIACCOB HEOPTAHUIECKUX
coenuHeHnH. VI3MeHeHe XUMUYECKUX CBOMCTB OKCHIOB,
THIIPOKCHIOB, KICJIOT U COJICH B 3aBUCIMOCTH OT
MMOJIOKEHHS aTOMOB 351eMeHTOB B [ICD. Xumuueckue
BEIIECTBA M DKOJIOTMYECKUE TPOOJIEMBI.

TK

YO

IIporno3upoBanue XMMHYECKOH AKTUBHOCTH
3J1eMEHTOB B IIEPHO/IaxX U IPYIIaxX Ha OCHOBE MOJIOXKECHUS
B Ilepuoauueckoii cucreme anemMeHTos um. J1.1.
MeneneeBa, U3MEHEHUs IOTEHIIMANIOB HOHU3AIIMY,
CpPOJICTBA K NIEKTPOHY U IEKTPOOTPULATEIbHOCTH

J3

TK

XuMHu4eckasi CBSI3b M CTPOEHHE MOJIeKY.I.
OO0pa3oBaHHe XUMIYECKON CBSI3U. THUIIBI XUMIYECKON
CBSI3U: KOBAJICHTHAs, HOHHAsI. XapaKTEePUCTUKU
XMMHUYECKOH CBS3M: JUIMHA, SHEPTHs, HAIPaBICHHOCTD
Bopoponnas cBs3b. Metannndeckasi CBs3b.

TK

YO

10

OcHOBHbBIE KJIaCChl HEOPraHUYEeCKUX COeIMHEeHMIA:
KHCJIOTBI, COITH, OKCHIIBI M ocHOBaHUA. [lomydeHne u
cBoiicTBa ocHOBaHMMi. OCOOCHHOCTH B3aUMOICHCTBHS
KHCJIOT C METa/lJIaMH B 3aBUCUMOCTH OT aKTUBHOCTHU
MeTajula ¥ TUNOB KucjoT. [lonyyeHue u cBolicTBa coseil.

J3

TK

YO

11

I'uOpuamnsanus aToMHbIX opouTasei. Teopus
ruOpUAN3aIK aTOMHBIX opOuTaeid. Tumbl rubpuar3auu
AIEKTPOHHBIX OpOUTANICH U TEOMETPUS MOJIEKYIIL.

TK

YO

12

THunbI XMMUYECKOi CBSI3M M PeaKIMOHHAS CIOCOOHOCTH
BelllecTB. MoienupoBanue TUuOpPUAN3AIIN ATOMHBIX
opbOuranei

J3

TK

13

PacrBopsl. O0u1rie npeacTaBieHus O pacTBOpax.
PactBopumocTs BenecTB. CriocOOBI BEIpayKeHUS
KOHLEHTpauui pactBopoB. Ocmoc. 3akoHbl Payinsi.

TK

YO

14

Omnpeaenenne MOJISIPHON Macchbl IKBHBAJIEHTa MeTaJL1a
Cmpoenue amoma u peakyuonHas cnocoOHOCHb 6eujecms.
Iepuoouynocms usmenenus cOUCME COCOUHEHU
anemenmos. Mooenuposanue Xumuieckou céa3u 6
Heop2aHu4ecKux CoOeOUHeHUsx

J3

PK
Nel

YO

15

PactBopbI 3/1eKTPOIUTOB. TeOpHs 2JIEKTPOIUTUYECKOM
nucconuaiui. CUIbHbBIE U cladble 3eKTponuThl. CTeTneHb
nucconmanyn. Koncranra quccormanuy. Peakiuu
HOHHOr0 OOMeHa.

TK

YO

16

PacrBopsl. [IpurorosieHue pacTBOpoB 3aJaHHOU
KOHIICHTpAInun

J3

TK

YO

17

Boaa kak ciaaoblii djekTposut. loHHOE Tpou3BeiCHHE
Bozbl. Bonoponustit nokasatens pH. 'uaponus conei,

TK

YO
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TUIBI TUApONHN3a. pH pacTBOPOB IUIPONIHA3YIOIIUXCS
coJieH.

18

Ynpags/ieHne NponeccoM TUCCOMANMH U THAPOJIN3a
couteii. HeoOpaTumenii ruaponus. Pons runponmsa B
MUTPANN XUMIYECKIX 3JIEMEHTOB B OHocdepe.

J3

TK

19

KoopaunanmmonHasi Teopusi CTpPOeHUS] KOMILJIEKCHBIX
COeMHEHMI . AKIICITOPHI U TOHOPHI B KOMIUIEKCHBIX
COCIMHEHUAX. BHIIBI XUMUYECKON CBS3H B KOMITJICKCaX.
Jluccomuanus KOMIDICKCHBIX coenuHennii, KoHcranTa
HECTOMKOCTH. POJIb KOMIIEKCHBIX COSIUHEHUN B
ouocdepe.

10

TK

YO

20

. }]ncnepcm,le CHCTEMbI H HX OHOJIOrHYecKast PoOJb
Xu/wuuecxuepeakuuu 6 pacmeopax 3JIEKmpoaunos.:
QJIEKMPOIUMuU4eCcKas ()MCCOL;MCZL;U}Z u 2u0p0ﬂu3 conell

10

J3

YO

21

Xumnyeckass KuHeTuka. CKOPOCTh XUMUYECKOU
peakuuu. GakTopbl, BIUAIOIINE HA CKOPOCTh PEAKIUU.
3akoH aeicTByOmUX Macc. KoHCTaHTa CKOPOCTH peaklny.
IIpasuno Baut-TI'odpda. TemneparypHsbiit K03 HUIHEHT.
YpaBHeHue AppeHnyca. JHepTrHs aKTHBAIHH.
IlepexoaHblii akTUBUPOBaHHBIN KoMILieke. Katanus u
KaTaJIn3aTOPHI, PePMEHTHL.

11

TK

YO

22

Iosyyenue u u3y4eHue CBOMCTB KOMILJIEKCHBIX
coenuHeHmii. [lomyueHne aMMHakaToB Mein, HUKEIIS,
cepeOpa. KommiekcHble coeAnHEHNS B PeakusiX oOMeHa-
NoJTyueHHe «OepIMHCKOHN J1a3ypu»

11

I3

TK

YO

23

Xumuyeckoe paBHoBecue. /[[uHaMuueckuil xapakrep
XMMHYecKoro paBHoBecHs. KoHcTaHTa paBHOBECHS.
CMeleHue XMMUYIECKOT0 paBHOBECHS, TpUHIUM Jle
IITarense. YnpapiieHUE XUMUYECKUMU IIPOLIECCAMH.

12

TK

YO

24

Xumuueckasi KHHeTHKA. V3ydeHne 3aBUCUMOCTH
CKOPOCTH XUMHYECKOH peakIuy 0T KOHIIEHTPAIIH
pearnpyronyx BEUIeCTB U TEMIIEPATYPBI.

12

J3

TK

YO

25

OcCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX PeaKIuii.
OcCHOBHBIE TIOHATHS, |-BIif 3aKOH TEPMOAMHAMUKH.
TepMmoanHaMIUYECKHE MPOIIECCHI, 3aK0H I ecca.

Il 3aK0H TEpMOMHAMUKH, YCIIOBHSI CAMOIIPON3BOIILHOTO
MPOTEKaHus Ipolecca

13

TK

YO

26

Xumnueckoe paBHOBECHE. CMeH.IeHI/Ie XHUMHYCCKOTO
PaBHOBECHA Ha NPUMEPEC PCAKINU NOJTYUCHUA POJaHNU A
KeJIe3a.

13

I3

TK

27

OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIuu. TUTIBI

OKHUCJIMTEIHHO-BOCCTAHOBUTEBHBIX PEAKITUH.

OKHCIINTENbHBIE CBOMCTBA a30THOM KHUCIOTHI. AMMHAK Kak

BOCCTaHOBUTENb. POJIb OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIX

peakuuii B OMOre0XMMHUYECKOM KPYTOBOPOTE XUMUYECKUX
3JIEMEHTOB B OHochepe.

14

TK

YO

28

OKHNCIANTETBbHO-BOCCTAHOBUTEILHbBIE peaKkuuu.
OKHCIINTENbHBIC CBOUCTBA IEpMaHraHaTa KaJus. 3HaueHHA
Cpeabl 1t FJ'Iy6I/IHBI MNPOTEKAHNUA OKHUCIIUTCIIBHO-
BOCCTAaHOBUTCILHOM PpCaKuu.

14

I3

TK

29

A30T U ero coeqMHeHMs. A30T: HAXOXKJIEHUE B IPUPOJIE,
(hm3nveckre ¥ XUMHIECKHE CBOWCTBA. AMMHUAK,
XUMHUYECKHE CBOMCTBA, MPOMBILLIEHHOE MosyueHue. Cosun
amMonusg. Oxcras! a3oTa. A30THasA KUCI0Ta: XUMHYECKHAE
cBoiictBa Coau a30THOM KMCIOTHL. bruoreoxumMuyeckui
KpYroBOpOT a30Ta B IPUPOJE, POJIb OKCHIOB a30Ta B
TOKCHYECKOM JIEHCTBUU KUCJIOTHBIX JOXKIEH

15

TK

YO

30

MopneaupoBanue nNpodJaeMHbIX CUTYalMii
npogeccuoHaJIbHON HanpaBJjeHHOcTH. [lenoBas Urpa
«Ilepmas BeicoTa» IIpoBeneHne 3KCIepUMEHTATBHBIX
pabor

15

J3

hiyi|

TK

YO

31

®ochop u ero coemmHennsi Pocop: HaxoxAeHHE B

16

TK

YO
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OpUPOJIE, AIOTPOIHS, XUMHUYECKHe CBOHCTBA. OKCHIIBI
tdhocdopa. DocdopHbIC KHCIOTHI M UX COJIH.

32.

3ammuTa pe3yIbTATOB /1€JI0BOH UIPLI.
OKucaumenbHo-60CCmMaHo8UMeNbHbLE peaxyuu.
Komnnexcnvie coedunenusi.  Ynpasnenue xumuueckumu
peakyusmu.

16

J3

PK Ne

YO

39

BbixogHOM KOHTPOJIb

0,1

59

Brix

Hroro 1 cemectp

68

43,9

2 cemecTp

BBenenune B aHAIUTHYECKYIO XHMHUIO

[IpeameT aHANMUTHYECKOW XMMUH. AHATUTHYECKUNA CUTHAI.
Knaccudukanus mertonoB aHann3a. OCHOBHBIE 3Tarlbl
aganmm3a (mpo0ooTdop, MPOOONOATOTOBKA, IPOBEICHHUE
u3MepeHuii, o6Opaborka pesymeratoB). ObecmeueHne
KauecTBa aHaIM3a (BOCHPOM3BOAMMOCTh M HPABHILHOCTH
aHaJIH3a, ONMMOKH aHAJIH3a).

TK

YO

Oco0enHocT NPo600THOPA 00BEKTOB OKPYKAKOLIEH
cpebl : aCUPALNOHHBIA ¥ BaKyyMHBIH METObBI
npobooTdopa Bo3myxa, oTOOp Mpod BOJ, MPOOHBIE
TUIOLIAJIKH , THCTPYMEHTAJIBHOE CONPOBOXKACHHE
mpo000TOOpa 00BEKTOB OKpYXKatolieH cpeasl [IpoBepka
OCTaTOYHBIX 3HaHUU |-TO cemecTpa.

J3

BK

10

KauyecTBeHHbII aHaIM3. AHaTUTHYECKHE (KaUECTBEHHBIC)
peakuuu, ux Kiaccuduka-uus. XapakTepuCTHKA
AHAJMTHYECKOH peakiuu (1yBCTBUTEIBHOCTD U CEJICKTUB-
HOCTb). PeareHThl aHaTMTHYECKUX PEaKLUi (TPyIIIOBEIE,
CEJICKTUBHBIC, CIETIM()HICCKIE).

TK

YO

KayecTBeHHbBIE peakIiHH HA KATHOHBI
1-5 rpynn

J3

TK

YO

I'paBumerpus. TeopeTudueckue 0CHOBBI IIpoLECCa
ocaxneHus. [IponsseneHne pacTBOPUMOCTH. Y CIIOBHS
o6pazoBaHus ocaskoB. CyIIHOCTh TPaBUMETPHIECKOTO
ananmza. Ocaxkiaemasi ¥ rpaBUMeTprdeckas (hOopMBbl.
JocTonHcTBa M HEJOCTAaTKH MeToAa. Ilpumepsl
TPaBUMETPUUECKUX ONPEJIENECHUI

TK

YO

KavecTBeHHBbIE peakuM Ha aHUOHBI 1-3 rpynn

J3

TK

YO

OueHka pe3yJIbTATOB AHAJTUTUYECKUX H3MepeHuil
MeTOoAaMH MaTeMaTHYeCKOH CTATUCTUKH —€TUHUYHOE
OTKIIOHEHHE, AUCIIEPCHs, JOBEPUTENBHBIA HHTEPBAI,
OLIEHKA BOCIPOU3BOJIUMOCTH U TOYHOCTHU PE3YJIbTATOB
AHAIUTUYECKUX U3MEPEHUN

TK

YO

KauecTBeHHBIii aHAJIN3 HEOPraHMYECKUX BelIeCTB-
00bEKTOB OKpY:Kaloleill cpefbl 1 MUHEPAJIbHBIX
yaoopenmii

J3

AN

TK

YO

JTansl rPaBUMETPHYECKOT0 aHau3a. TexHuKa
BBITIOJTHEHHUSA OKCTIEPUMEHTA B TPAaBUMETPHU.
JlaGopaTopHoe 06opygoBaHHe METOa. Brruncnenus B
TPaBUMETPHH.

TK

YO

10

I'paBumeTpuueckoe onpenenenne xeaesa (111) B
pacTBope xJiopuaa xeJie3a. [lonydenue ocaxnaemon
(hopMbI B BUJIE THIAPOKCHAA JKene3a. MeTo/] OTTOHKH B
rpaBuMeTprH. OnpeieneHne BIKHOCTH HIIEBBIX
IPOJIYKTOB.

J3

TK

YO

11

Turpumerpnyeckmii anaan3. Kiaccnduxanms
TUTPUMETPHUYECKOTO aHAIH3A 110 THUITY XMMUYECKOH
peakiuu, mo crnocody TUTPOBAHMSI, MO CITOCO0Y
OTIpe/IeNeHuUs] TOYKH IKBUBAIIEHTHOCTH

TK

YO
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12

I'paBuMeTpHYecKoe onpesiesieHNe Kele3a B pacTBope
xyiopuaa xkenesa. [lonydyenne rpapuMeTpu4ecKoi
(opmbl, pacuersl

J3

TK

YO

13

Turpumerpusi. O0opynoBaHNE THTPUMETPHIECKOTO
aHanm3a, MpaBUia U3MepeHus: 00beMoB. Paboune
pacTBOpHI (CTaHAAPTHBIC U CTAHAAPTU3UPOBAHHEIE).
Brruucnenus

TK

YO

14

MopenupoBaHue MeTPOJIOrHYeCKOH 00padoTKu
pe3yJbTaToB aHa/Iu3a I 8 u 6oJiee U3MepeHui
Kauecmeennwvui ananus. I pagumempusl.

J3

PK
Nel

YO

15

Kuci10THO-0CHOBHOE THTPOBaHHE (METO
HelTpanu3anuu). XapakTepucTUKa METO1a, IPUMEHEHHE.
Paboune pactBopsl. Touka IKBUBaJIEHTHOCTH,
[TorpenHOCTH THTPUMETPUIECKOTO aHATH3A.

TK

YO

16

Kucnorno-ocnoBHoe TurpoBanue. CtangapTusanus
NaOH mo maBeneBoit kuciore. Onpeaenenue maccl HCI B
pacTBoOpe.

J3

TK

YO

17

HNnankaTopsl B TATPHMETPHYECKOM aHATU3e.
TpeboBaHms K BelecTBAM-HHINKATOPaM. XapaKTePUCTHKA
nepexozaa nHauKaropa. IToHATHe 0 MHANKATOPHON OMIMOKe.

TK

YO

18

IIpuMeHeHHE KHCJIOTHO-OCHOBHOI'O TUTPOBAHMS B
aHa/M3e MPOAYKIUU:

a) OnpeneneHue KUCIOTHOCTH MOJIOKa,;

0) OnpeneneHne KUCIOTHOCTH Kedupa,

B) OmnpezenieHue KUCIOTHOCTH (PPYKTOBBIX COKOB.

I3

TK

YO

19

OKHC/IMTEIbHO — BOCCTAHOBHUTEJILHOE TUTPOBAHUE:
CymHocTh MeTo1a 1 Kiaccudukais. [Toustue 00
OKHCITUTEIbHO-BOCCTAHOBUTEILHOM MTOTEHIIHAJIC CUCTEMBI.
KpuBbic TUTPOBaHUS B PEAOKCMETPUH, PETHCTPALIUS TOUKH
SKBUBAJICHTHOCTH, IHITUKATOPHI METOIA.

10

TK

YO

20

Moneﬂuponaﬂne Kpl/IBOﬁ TUTPOBAHUA OKUC/IUTEJIBHO-
BOCCTAHOBHUTCJIBHOI'O METOAA

10

I3

TK

YO

21

IMepmanranaromerpusi. XapakTepUCTHKA METOIA.
KMnQO, kak TUTpaHT 1 HHAUKATOp MeTona. OnpeaencHue
BOCCTAHOBUTEJIEH U OKUCTIUTENECH.

11

TK

YO

22

IMepmanranaromerpus. Crangapruzanus KMnO, o
niaBesieBou kucnore. IlepmanranaromeTpuueckoe
onpenenenue xene3a (1) B comm Mopa.

11

J3

TK

YO

23

Komniiekconomerpusi. XapakTepucTHKa METOIA.
Kommnnekconsl. Munukaropsl metoga. [Ipumenenue
KOMILUICKCOHOMETPHH.

12

TK

YO

24

IMpumenenue KOMIIEKCOHOMETPUHU B HCCIETOBAHUH
€OCTAaBA MPUPOTHBIX BO:

a) OnpeneneHue 0OIIEH KECTKOCTH;

0) OnpeneneHne KaIbIus;

B) OmnpeienieHne Marxusl.

12

I3

TK

YO

25

Juxpomaromerpusi u MogomeTpus B THTPUMETPHUECKOM
aHanu3se. IHaukaTtopsl MeTonoB. PacdeTs

13

TK

YO

26

JluxpoMaTMeTpHueCKOe OnpeaeIeHne
BOCCTAHOBHTEJIEH.

CpasnumenvbHas Xapakmepucmuxka mumpumempuieckux
Memoo08 anaiusd

13

J3

PK
Ne2

YO

27

MovJiekyasipHasi a0COPOLMOHHASI CNIEKTPOCKOMHUS
OO0mrast XxapakTepUCTHKA U KITaCCU(PHUKAINSA CIIEKTPATbHBIX
Y ONTHUYECKHX METO/IOB aHau3a. OCHOBHO 3aKOH
CBETOMNOTJIONICHHS, MOJISIPHBIN KO3 UITMEHT
CBETOIOMIIONIEHU. AlTapaTypHoe opopMIIeHHe
ONTHYECKHUX METOJIOB aHAJIN3A.

14

TK

YO

28

IIpsimoe poTomMeTpHyecKoe onpee/ieHe HOHOB MeIH
(+2) B ynoOpeHHsX Ha OCHOBE 00pa3oBaHUs
SPKOOKPAIIEHHOTO TeTpaaMMHaKaTa MeJIH

14

J3

TK

YO

10
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29

@oToMeTpHYECKHe PEAKIMH U YCIOBHSA UX NPOBEICHHA
Ananurnueckue GOTOMETPUUYECKUE PEATEHTEI,
(hyHKIIMOHATbHO-aHATUTHYECKNE IPYIIBI. Y CIIOBUS
(hOTOMETPHUIECKOTO ONIPEAEIEHHS U UX ONTHMHU3AIIHS.
3aKOH aJANTHBHOCTH ONTHYECKHUX INIOTHOCTEH

15

TK

YO

30

Omnpenenenne 00/1bMIKUX KOJIUYECTB MeAU B
arpoXuMHKATAX METOJOM JIByXCTOPOHHEH
muddepeHnraTbHON HoTOMETpHH

15

J3

TK

31

DJIeKTPOXHMHYECKHe MeToIbl aHaau3a. OOmas
XapaKTEepUCTHKA U KiacCH(UKAINS METOIOB.
IToTeHIIOMETPUYECKUIT METOT aHAIN3a, KITACCH(UKATIHS
3JEKTPOJIOB B OTeHIIMoMeTpuu. [IpsiMast u KOCBeHHas
KOHIyKTOMETpHsl. MeTOIbI KOJIMYECTBEHHOTO
BOJILTAMIIEPOMETPHUCCKOTO aHAITN3a

16

TK

YO

32

HOTeHHI/lOMeTpl/I‘leCKOQ OnmpeacJeHue KNCJIOTHOCTH
BOJHOM MOYBEHHOM BBITSKKHU .KOHZ(yKTOMeTpI/I‘{eCKOC
ONpeaCICHNUE 3aCOJICHHOCTH ITOYB.

16

J3

TK

33

Xpomartorpadguueckue MeToAbI AHAJIMU3A.

OO01mast XxapaKTepUCTHKA U KITaCCUPHUKAIUI METOIOB B
xpomartorpagun. ["a3oBas xpomaTorpadusi, OCHOBHBIE
XapaKTEepUCTHKU XpoMaTorpaMmsl. Criennguka MeTosna
HMOHOOOMEHHOH Xpomartorpaduun

17

TK

YO

34

OnpeneieHne CHCTEMHBIX QYHTMIMIOB- KapOeHIa3uMa
u OeHJIaTa B PaCTUTENBHBIX OOBEKTAX, IOYBE U BOJE
METOJIOM TOHKOCJIOHHO# XpoMmarorpaduu

17

I3

TK

YO

35

Xpomartorpaduyeckuii IPoLecc U ero XapaKTepucTHKH
B TOHKOCJIOHHOI xpomaTtorpadpun ITonsrus nsorepma
copOILMu 1 U30TepMa pacrpeeneHus. XapakTepucTuka
Bennunbl Rf

18

TK

YO

36

I'azoxpomaTorpadguyeckoe onpeaenenue

baiinerona u baiiTaHa B paCTUTEIBHOM MaTepUae, IOYBE
u Boge. CpaBHUTENbHAS XapaKTEPUCTHKA COBPEMEHHBIX
ONTHYECKUX, TEKTPOXUMHUIECKUX U XpPOMATOrpadIecKux
METOJIOB aHaIM3al aKTyalbHOCTb UX IPUMEHEHUS B
arpOHOMHU.

18

I3

YO

38

BbixogHO# KOHTPOJIb

0,2

HTroro 2 cemectp

72,2

18

3 cemectp

IIpeamer opranuyeckoi xumuu. Oco6eHHOCTH
OpPraHUYECKHX COeTUHEHUH. 3HaYeHHe OpraHNYeCKOn
xumun 1t ¢/x. Teopus A.M. Byrieposa. Mzomepus
opranndeckux coequHeHni. Knaccudukarms u
HOMEHKJIaTypa OpraHMYeCKUX COEINHEHNN

TK

YO

MeTO}.]bI BBIACJICHUA U OYUCTKH OPraHu4YeCKuX
BeEIIECTB. HCperI/ICTaHHI/IBaHI/Iﬂ BCIICCTBA. OHpCZ[CJ'IGHI/IG
TEMIIEPATYPhI IUIABJICHUA

J3

BK

YO

YraeBogopoasbl. AJIKaHBI. l'omonornueckuit  psig
npenenbHbBIX  YIJeBOAOpoJoB.  M3oMmepus — ajaKaHOB.
Homenknarypa HIOITAK. MeTto bt MOJTyYEHUS.
dusnueckue cBoiicTBa. XMMHUYECKHE CBOMCTBA

TK

YO

Meroabl  BbleJleHUSI W OYHCTKM OPraHUYeCKUX
BemecTB. OuuCTKa TOJCOJHEYHOIO Macjia METOJ0M
9KCTpPaKUUU

J3

TK

YO

11




2

HenpenenbHble yrieBoAOpPOAbI: AJTKEHBI, AJKAJIHEHBL
T'omonoruueckuif  psiA  ATUICHOBBIX  YIJIEBOJOPOJIOB.
M3omepust ankenoB. Homenxmatypa MIOITAK. Metonbt
nonydeHus.  Dusuueckue  cBoWcTBa.  XUMHUYECKHE
cBoiicTBa. Peakunu anekTpoguiibHOTO MPUCOEANHEHUS.

TK

YO

MeToabl BbIJACJICHUSA H OYHUCTKH OpPraHU4Ye€CKUux
BCIIECTB. Heperomca npu aTMOC(l)epHOM JaBJICHHWH.
OnpeﬂeneHne OCHOBHBIX (bHSI/IquKI/IX KOHCTaHT

J3

TK

YO

HenpenenbHblie YIJ1€BOI0OPOJbI: AJIKHHBI.
T'oMonoruueckuil psa  HEMpeaeNbHBIX  YIJIEBOJOPOIOB.
M3omepus ankuHoB. Homenkmarypa WIOITAK. Metonst
nonyyeHus.  Dusuueckue  cBOMCTBA.  XUMHUYECKHE
cBoiicTBa. Peakunu 3nekTpouiIbHOTO MPUCOEANHEHNSI.

TK

YO

KauecTBeHHBINl 3JIeMEHTHBI aHAJM3 OPraHUYECKUX
COCIMHEHU N

J3

TK

YO

ApomaTuueckue yrieBoaopoas! (apenbl). CtpoeHue
apoMaTudeckux coenuHeHnil. Homenknarypa u uzomepus
TOMOJIOTOB OeH30J1a. XUMHUYECKHE CBOMCTBA apeHOB.
PeaximonHast ciocoOHOCTh ApOMATHUECKUX YTIIEBO0-
POJIOB TP 3JCKTPOPUIHLHOM 3aMelleHUH. Brusuue
3aMECTUTENICH

TK

YO

10

Yraesogopoasl. IlonyueHne U CBOMCTBAa HACBIIIEHHBIX
YTIEBOZOPOIOB

I3

TK

YO

11

l'ajoreHnpon3BoaHble  OpPraHUYecKHe  COEIMHEHHS
Kitaccudukanms, n3oMepus raloreHIpon3BOIHBIX
Cr1oco0bI IoJTy4eHHs TaJIOr€HIIPOU3BOIHBIX

[Tectunmasl.

TK

YO

12

Yraesogopoasl.. [lonyueHnue u cBOIICTBa aJKEHOB.

I3

TK

YO

13

Kucnopoacoaepxamue opraHuveckue coeIHMHEHHS:
cnupthl, ¢eHoabl. OmnpeneneHue U KiaccuUKaUsA
criuproB. M3omepus. Homenknarypa. Metoasl noiaydeHus..
dusnyeckne CBOMCTBA. XHUMHYECKHE CBOMCTBA. DEHOJIEI.
Onpenencare u Kiraccuukanus. [lomydenne ¢(eHONOB.
XHUMHUYEeCKHE CBOMCTBA

TK

YO

14

Yraesogopoabl. Ankunbl. [lonyueHue U CBOMCTBa
aleTuIeHa.

J3

TK

YO

15

KapGonuniabHble coeguHeHUsI: aJbJleruibl, KeTOHbI.
Omnpenenenne u KiIacCU(UKALUS aabJIeTHI0B M KETOHOB.
MN3omepus.  Homenkmarypa.  MeToasl  HOJTy4YeHUS.
Pusnyeckue ¥ XMMHUYECKHE CBOMCTBA.

TK

YO

16

Yraesogopoasl. [lonyuenue apeHoB. Peakuuu
anekTpodrIbHOTO 3aMerieHne: OKHUCICHUE TOIyoa.

Cmpoenue opeanuyeckux coeOuHeHull, HOMeHKIamypd,
Kraccugpuxayus, uzomempusi. ANKaHol. AIKeHbl, AIKUHDL,
apemwl, 0COOeHHOCMU CIMPOeHUs, XUMU4ecKue CeolCmed,
npuMeHenUe 8 CelbCKOM X035lcmee

I3

PK1

YO

17

Kap6ounabubie coeauneHusi: KapOoHOBbIe KHCJIOTBI.
Knaccupukanus  kapOOHOBBIX  KHCIOT.  M3omepwus.
Homenknatypa. Meroasl mnonydyenus. Dusuueckue u
XAMUYECKHE CBOMCTBAa. YdacTHe B  OHOJIOTHYECKUX
nporueccax.

TK

YO

18

Kucnopoacoaep:xamue npou3BoaHbIe YrJIEBOJAOPOIOB.
KavecTBeHHbBIE peaki[iy Ha CIIUPTHI U (HEHOIIBI

J3

TK

YO

19

Oxcuxuciaorsl. Ontuyeckasi nzomepust [IpoekimoHHBIE
thopmynsr Durrepa.

10

TK

YO

12




2

20

Kuciaoponconep:kamme mpou3BoAHbIE YIJIEBOIOPOIOB.
OCOOCHHOCTH XUMHYECKUX CBOHCTB aJIbJICTHU/IOB, KETOHOB.
Peaknmy raJloreHnpon3BOJHBIX YTIIEBOIOPOJIOB

10

J3

TK

YO

21

Yraesoapl. Caxapa. OOmas  XapakTepucTHKa U
kinaccupukanus  yriaesomoB. Dopmynsr Dumepa  ams
MOHOCaXapua0B. XUMUYECKHE CBONCTBA. ACCHUMETPUYHBII
aToM yriepona. Pamemuueckas CMeECh. Onruueckas
u3oMepusi. bruonornueckas poib caxapos

11

TK

YO

22

Kuciopoacoaep:xamme npou3BOIHbIE YIJIEBOIOPOAOB.
Oco0eHHOCTH XUMHYECKUX CBOUCTB KAPOOHOBBIX KHUCIIOT.

11

J3

TK

YO

23

YrieBojpbl. Jducaxapuabl. Honucaxapuasbl.
CrpyKTypHBIE 0COOEHHOCTH JICaxapHu/IoB.
IMomucaxapuapl. CTpoeHHe MOJEKYJT KpaxMmala: aMmia3a u
AMUIIONICKTHH, TUIPOJIN3 KpaxMaia. [ TUKOTeH, WHYJIWH U
KJIeTYaTKa: CTPOCHHUE MOJICKYJ, (PU3MUYEeCKIe U XUMUICCKUE
cBoiicTBa. TpuHUTpOLETION03a. VICKyCCTBEHHBIC BOJIOKHA.

12

TK

YO

24

KHCHOPO}ICOHGP)K&IHI/[C NMpOU3BOAHLIC YIJIEBOAOPOIOB.
OCco0OEHHOCTH XUMHYECKUX CBOMCTB OKCH- U OKCOKHCIOT

12

J3

TK

YO

25

A30Tcojepikaniue opraHuyeckre coeJuHeHusi. AMUHBI,
aAMMHOKHCJIOTHI, UX OHOJIOrHYecKasi poJib OnpeneneHue
U Knaccudukanus aMmuHoB. HoMeHKIaTypa u u3omMepusi.
Mertoabl monyyenus. OCHOBHOCTh aMUHOB. AM(OTEPHOCTH
aMHMHOKHCJIOT. XMMHUYECKHE CBOMCTBA

13

TK

YO

26

Kucnopojacoaep:xamue npou3BoAHbIE YIJIEBOI0PO/I0B.
Okucrnenue caxapoB. [ uaponu3 caxapo3bl U Kpaxmana.

13

J3

TK

YO

27

A3zoTcosepkaliue opraHuyeckne coennHenusi. beakwn,
ux Ouosoruveckass poab. CuHTE3 B  NPUPOLE.
Mmuoroo6pasue OEJIKOB. Peakuuu Ha OeKH,
knaccupukanus  O0emkoB.  AMQOTEpHOCTH OETIKOB.
Ilentunnast Teopus. IlepBuuHas, BTOpWYHAs, TpPETHYHAS
CTPYKTYPBI OCJIKOB.

14

TK

YO

28

A3oTcoaepaxalnye NPOU3BOIHbIE YIJIEBOI0OPO/IOB.
[Tonyuenue coneit anHunrHa

14

I3

TK

YO

29

A3zoTcopepikanue OpraHuyecKne coeIHHeHNs.
I'etepouukibl. Paciipoctpanenue B npupoje (BUTAMUHBI,
rOpMOHBI pocTa). OcOOEHHOCTH XHUMHUUYECKUX CBONCTB:
apOMAaTUYHOCTh, KHCIIOTHOCTh, OCHOBHOCTB.

15

YO

30

A3oTcoaep:kalye NPOHU3BOIHbIE YIJIEBOI0PO/IOB.
Peaxiiu coneobpa3zoBaHusS aMHHOKHUCIIOT,
B3aMMOJCHCTBHE C a30THCTON KHUCIIOTOM, C aJibJIeTHIaMH.

15

J3

TK

YO

31

A3oTcosepiKalie OpraHunyecKne coeMHEeHMsI.
HyxkneunoBsbie kucaorsl Crpykrypa JHK n PHK.
O6pazoBaHue HYKICOTHIOB.

16

3,9

TK

YO

32

A3oTcoaepikamme NMPON3BOIHBIE YIJ1€BOI0POI0B.
CBolicTBa OEJIKOB. Tanozennpoussoonvie,
KUCIOpoOocoodepicawyue  Npo-u3800Hble  Y2lies000po00s
Aszomcoodepacauue opea-Huueckue
coedunenus. Ocobennocmu cmpoenus, Xu-muyeckue
CBOUCMBA , POJIb 8 ICUZHEOEsTNEeNbHOCU

16

I3

PK 2

YO

33

BbIxoaHO# KOHTPOJIb

0,2

Brix

HTroro:

64,1

43,9

4 cemecTp

13




2

BBegenue B JUCHUILIMHY-LEJIb, 321a4H. Bo3HUKHOBEHME
(hU3MYeCKO XUMHH KaK CAMOCTOSATCIFHON HAYKH.
M.B.JIoMOHOCOB- OCHOBOITOJIOXHHUK (PU3NIECCKON XHUMHUH.
Bxiag oTedecTBEHHBIX YUCHBIX B pa3BUTHE (HU3NIECKOH U
KOJUIOMJTHOW XMUMHUU

TK

YO

Poab ¢pu3nyeckoil XuMuM B yBeJIH4eHUH TOYBEHHOI0
njaogopoaus . Pu3nNKo-XUMHUIECKHE OCHOBBI OXPAaHBI OYB
110 OTHONICHHUIO K NMECTUIIMAAM M He(PTEIPOAYKTaM.

J3

BK

o

PacTtBopsl HeddekTpoauToB. OrmpeneneHNe MOHATHS
«pactBop».  CmocoObl  BBIpaXEHHS  KOHICHTPAIUU
pactBopoB. Ocmoc. OcMoTHYeCKOe JaBJIEeHHE PacTBOPOB,
ypaBueHue Banr-I'odda. Buonormyeckume mnporeccsl u
0CMOC.

TK

YO

JKCclepuMeHTAIbHOE oNpeeIeHue 0CMOTHYECKOro
JAaBJIEHHs] pacTBopa caxapa. Typrop u niaa3mMonus-
Ba)KHbIC SBJICHUS B )KU3HEAEATENbHOCTU pacTeHUH.

J3

TK

YO

CBoiicTBa pacTBOpPOB pa30aBJE€HHBIX JJIEKTPOJIUTOB.
3akonsr  Payus, Ucnapenue  pactBoputrens U3
pa30aBIeHHBIX pacTBOPOB. Kpmockomnws, 30yIIHOCKOHS.
OTKJIOHEHUS CBOHCTB  pa30aBJICHHBIX  pacTBOPOB
JJEKTPOIUTOB OT 3akoHOB Bant-Todpda wu Payms.
W3oTonnueckuii koapourmeHT cTp40

TK

YO

Omnpenenenne MOJIEKYJSIPHON  Macchl BellecTBa
KPHOCKONUYECKUM MeTOAOM cTp 45

OmnpeneneHue OCMOTHUYECKOH KOHLEHTpAIMM pacTBOpa
KPHOCKOIIMYECKUM METOAOM

J3

TK

YO

CaoiicTBa paCTBOPOB CUWIBHBIX 2JIEKTPOJUTOB. Teopus
PacTBOPOB CHIIBHBIX 3JIEKTPOIUTOB JleOast n XIoKKes.
AKTHBHOCTB 3JeKTponuTa. [[poToHHAsS Teopust KUCIOT U
ocHoBaHnuii bpencrena-Jloypu. crp 43 nucconmanus
BoAbl, [1Ikana KUCIIOTHOCTH, aKTHBHAs U MOTEHLUAIbHAS
KHCJIOTHOCTb ITOYBBI

TK

YO

Omnpenenenue MOJIEKYJSIPHOH  Macchbl BELLECTBA
30yJUITNOCKOTTNYECKIM METOIOM

J3

TK

YO

KucioTHo-ocHOBHBIe OydepHble pacTBoOphI. [loHsA-THe
«OydepHocTh». BydepHas eMKoCTh, BIUSHHE Ha Hee
pa3nngHbIX pakTopoB. Kpusbie OydepHOCTH.
Buonorndeckoe 3HaucHrE OyPepHBIX cUCTeM- OydepHbIe
CHCTEMBI MTOYB.

TK

YO

10

IoTenunomerpuyeckoe onpenesesue pH pazinynbIx
BemrecTB. OmnpeencHne akTHBHON 1 0OMEHHOM
KHACJIOTHOCTH TIOYBBI IOTCHIIMOMETPHICCKHM METOJIOM

I3

TK

YO

11

DJIeKTPONPOBOAHOCT  PACTBOPOB  JIEKTPOJIUTOB.
VY aenbHast dJIeKTpUUYecKasl IIPOBOIMMOCTh, 3aBUCHMOCTh €€
OT TeMmepaTypbl U pa30aBIeHHS pacTBOPOB. 3aKOH
Komepayma. IlpuMenenwe g HW3y4eHHS NPUPOIHBIX
00BEKTOB.

TK

YO

12

IIpuroroBieHue Oy(epHbLIX PpacTBOPOB. JIEHCTBHE
KHUCTIOT U 1Iesiodeil Ha OydepHble pacTBOPBL

I3

TK

YO

13

IonsTune 00 JIEKTPOXUMHYECKHX npoueccax.
Bo3HUKHOBEHME JJIEKTPOJHOTO MOTECHIMAIa Ha TPaHHIIE
MeTaJI-pacTBOp. JIBOMHOM 3JIEKTpUYECKUM CJIOW M €ro
crpoenue. YpaBHeHue Hepucra. Paznuusbie THIBI
3JIEKTPOJIOB.

TK

YO

14

Omnpenenenne OydepHoii eMKOCTH BOJHOIN MOYBEHHOMN
BBITSDKKH IOTCHITUOMETPUIECCKAM METOJIOM.

J3

TK

YO

15

I'anbBannvecKuit 3JIeMeHT. XumMuueckue "
KOHLEHTPALlMOHHbIE rajbBaHHYecKHe 3JIeMEHThI.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  BJIEKTPOABl W UX
noreHuuansl. IloTeHOUOMETpUsT U €€ MNpPUMEHEHHE B
arpOHOMHH.

TK

YO

14




2

16

YcTaHoB/IeHHE 3aBHCHMOCTH BeJTHYHHBI OKUCITHTELHO-
BOCCTAHOBUTEJIBHOTO TIOTEHIIMANA OT COCTAaBa
uccieayemoro pacrsopa. OmnpeseseHue OKUCIUTEIbHO-
BOCCTaHOBHUTEJBHOIO TMOTeHIMana nouB. Ceoticmea
PACmEopos8 HEINEKMPOIUMO8, PA3OAGTEHHbIX
NEKMPONUNMOE, CUTbHBIX DIIEKMPOIUMOS,
INEKMPOXUMULECKUE NPOYECCHL.

J3

YO

17

Kunernka n karanu3 XMMHYECKUX peakUHii.

3akoH neiicTByromux Macc, npaswio Baat-I'odda, Teopus
Appenunyca, ypaBHeHHe MakcBemia-bonbil-MaHa,
9HEpreTUueckas JuarpaMMa XUMHYECKOH peakiuu.
T'oMOreHHbIH 1 reTepOoreHHbIN KaTaan3, MyJIbTHILICTHAs
Teopus bananauna. @epMeHTaTUB-HBIN KaTallu3 U €r0
3HAYCHHUE JIJIs1 OMOJIOTMYECKHX MPOIECCOB

TK

YO

18

OnpegejeHHe KOHCTAHTBI  CKOPOCTH THAPOJIN3a
caxapo3bl NOIAPHUMETPHIECKIM METOAOM

J3

TK

YO

19

Xumuyeckasi TepmoanHamuka. Kiaccudukanms
TEPMOJIMHAMUYECKHUX TPOIIECCOB IO Pa3INIHBIM
napameTpaM. TepMoauHaMuIecKue (QyHKIUH CHCTEMBI-
BHYTPEHHSS SHEPT U, SHTAIBIHNS, SHTPOIHS, DHEPTHs
I'u66ca. IlepBrlit 3aK0H TepMOIUHAMUKH. T eIIOBOH

s dekT XUMUYecKol peakinu- 3akoH ['ecca

10

TK

YO

20

HN3yyeHue 3aBHCHMOCTH CKOPOCTH PpeaKOuM OT
KaTtajaum3aTropa. BiusHue mOBEpXHOCTH paznena Ha
CKOPOCTh PEaKIIUi B3aUMOJEHCTBHSI KapOOHaTa KalblUs C
COJITHOM KHMCJIOTOH. PsizaHoBa

10

J3

TK

YO

21

HanpaBieHHOCTH NPOTeKaHUS CaMOMPOU3BOJIb-HBIX
XHMHYEeCKHX MPoleccoB. BTopoii 3aKoH TepMOJMHAMUKH,
sHeprus [ no6ca, SHTPONMIHHBIN U SHTANBIHHHBIN (aKTOPHI
peakuuil. YHUBepCaib-HOCTh 3aKOHOB TEPMOJHHAMHUKH H
NPHUMEHUMOCTb UX K IPOLIECCaM , TPOTEKAIOIIUM B KHBON
HpHpOJIe.

11

TK

YO

22

Hporﬂosnponaﬂne BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO
MNPOTCKAaHUA XUMHUYCCKUX NPOLCCCOB

11

J3

TK

YO

23

IloBepxHOCTHBIE SIBJEHMSI Ha TpaHule pa3gejaa ¢as.
IloussTe o copOuum, ajcopOuumy, azcopOeHre,
ajicopotuBe. Buapl agcopOin. [ToBepxXHOCTHBIE CBONCTBA
SKAJIKOCTEH, [MOBEPXHOCTHOE HATSDKCHHE, YpaBHEHHE
I'u606ca, MOBEPXHOCTHO-AaKTHBHBIE BEIIECTBA M MX POJIb B
arponomuu. cTp 80-85

12

TK

YO

24

OnpeneseHue NOBEPXHOCTHOIO HATSIKEHUS] PACTBOPOB
M0 METOAYy OTpPHIBAIOIIEHCS Kallli C  IOMOIIBIO
cTajgarMoMerpa

12

J3

TK

YO

25

AncopOuys Ha TBepAbIX agcopOeHTax. Teopus
agcopbuuu Jlenrmiopa, @peitnamnxa u bpyHayapa-
OmmMmera-Teiinepa . M3otepmsl agcopOrmu. AncopOrus us
PacTBOPOB JIEKTPOIUTOB- MOJICKYJISIPHAS U
n3buparenbHas agcopbuns, npasmio dasuca. O6MeHHAsS
ajsicopOmms, ypaBHeHue Hukombckoro. AncopOunoHHbIe
IpoLeccH B MouBax, pabotsl ['enpoiina. ITonstre o
Xpomarorpapuu

13

TK

YO

26

Onpenenenne KOJIMYecTBA
YKCYCHOM KHCJIOTHI MOYBOM.

agcopOnpoBaHHOI

13

J3

TK

YO

15




27

Koutonanbie cHCTEMBI.

TlonstTiie 0  KOJUIOMJHOM  COCTOSHUM  BEIIECTBA.
JlucnepcHble CHUCTEeMBI M WX KilaccHHKAIUS 10
pa3IUIHBIM MIPU3HAKAM. Crroco051 IOy YCHHS
KOJDIOMAHBIX cucTeM. CTabmimm3anus W MeTTH3aIMs, pPOib
STHUX IPOILECCOB B IUIOOPOJIH MOYB.

CriocoObl  OYHCTKH — KOJUIOMIHO-TUCIIEPCHBIX — CHCTEM(
CaMOCTOST)

14

TK

YO

28

OfeccoiBaHue BOAbI € HCMOJB30BAHHEM HOHHO-
00MEeHHBIX cMo0JI. Xpomarorpaduueckoe pasjeneHue
BeLIeCTB Ha Oymare. Kuuemuka u Kamaius XuMU4eckux
peaxyuil Xumuueckas mepmoounamura IlosepxHocmuvle
s6/IeHUs. Ha 2paHuye pazoena gas.

14

J3

PK2

YO

29

CBoiicTBa  KOJUIOMIHBIX cucreM. MOoJeKyJIsIpHO-
KUHETHYECKHE U ONITHYECKUE CBOMCTBA. Y paBHeHue Penes,
a¢pdexr Tunmans. [IBOWHOW HIEKTPUYECKHHA CIIOH U
JIEKTPOIIOBEPXHOCTHBIE SIBICHHUS, I3€TTA-TIIOTSHIHAI, KaK
(hakTOp arperaTWBHOM YCTOIYMUBOCTH TUIPOPOOHBIX
305Ield. DIEKTPOKWHETHYECKHE SBJICHUS B KOJUIOWIHBIX
CHCTEMaxX, pealu3alds UX B aHAIU3EC OMOJOTHYESCKUX
CHCTEM.

15

TK

YO

30

Moayuenne 1u0¢odHBIX 30ieii MeTomamMu (pU3HIECKOH
U XUMHUUCECKOM KoHeHcanuu [lonydenue 30511 OeparnHCKOi
J1a3ypy METOZIOM aJICOPOLIMOHHON NEeNTH3AINH

15

J3

TK

YO

31

MuuennsipHasi TeOpUsi CTPOEHHs KOJUIOUAHBIX YaCcTHIL .
Anroput™ cocraBiieHHsT (OMYN KOJUIOMIHBIX MHIIEILI.
YCTONYMBOCTD KOJUIOMAHBIX CHCTEM-CEAUMEHTALMOHHAS U
arperartuBHas.Koarymsiuust  nmuoQoOHBIX 30I€i, NpaBHIIO
Myneie-I'apnu.  CoBpeMeHHas  Teopus  KOAryJsaLuU
Jepepsaruna. KoarynsnuoHHbIE IPOIECCH B MOYBAX.

16

TK

YO

32

OmnpenejieHde 3HAKa 3apsga  4acTHI METOIOM
KanmuIsipHOTO aHanm3a. OnpeaeneHne mopora KoaryJsiun
30011 THAPOKCHAA JKene3a. B3amMHas Koaryssimust 3071
THIPOKCHA JKeJyie3a U OEpIMHCKOH Ja3ypHu.

16

I3

TK

YO

33

CaoiicTBa pacTBOpoB BbICOKOMOJIEKYJISIPHBIX
coenunennii.  IloHATHE 0  BBICOKOMOIEKYISPHBIX
coequaenusx (BMC), ux kiaccudukaims, 0COOCHHOCTH
cTpoeHus Makpomonekyin. Ilpupomsr pactBopos BMC,
HaOyxaHue U €ero 3HauyeHHe [UI1 OHOIOTHYECKHX
nporieccoB. CBsA3aHHas BOAa M €€ pojb B Iporeccax
KU3HCACATCIbHOCTH

17

TK

YO

34

OmnpenesieHne  M303JEeKTPUYECKOH  TOYKHM  OeJika,
ompeiesieHUe POJIH CIIMPTA JUTS BBICATHBAHHUSL.

17

I3

TK

YO

35

IHosm31eKTPOIUTBI. 3apsn YaCTHIL BMC,
M303JIeKTpUYEcKast TO4Ka.Y CTOHYMBOCTH pacTBopoB BMC,
JIMOTPOITHBIC pdaabel , BbICAJIMBAaHHUC, KoalE€pBalusd,
JleHatypaius. ['enm u CTyJHU, TUKCOTPONUS U €€ poJib B
3emJieieNInu. DJieKTpodope3 0eJ1KOB CAMOCTOAT

18

TK

YO

36

HN3yyeHne KMHETHKHM HA0yXaHMsl 3e€pHA 3epPHOBBIX H
0000BBIX KYJbTYP

Konnouonvie cucmemul u ux ceoticmea, muyensap-Hast
meopus cmpOoeHust KOJLLOUOHBIX yacmuy, Ceotic-mea
PACMBOPO8 BblCOKOMONEKYNAPHBIX COCOUHEHUI,
NONUINIEKMPOTUIMbL.

18

J3

PK3

YO

37

BbIxoaHO# KOHTPOJIb

0,2

Brix

HTOro

72,2

18

IIpumeyanue:

16




VYcnoBHble 0003HAYCHUS:

Buapl aynutopnoii padotsl: JI — nekmus, JI3 — mabopatopHoe 3aHsITHE.

®opmbl npoBeneHusi 3amsituii: B — nekuus-Busyanmmszaunms, T — Jekuusi/3aHATHE, NPOBOAUMOE B
TpaguuuoHHo ¢opme, JIU — nenosas urpa.

Bunst kouTpoas: BK — BxogHoit koHTpons, TK — Texkymuit koHTpois, PK — pyOexHbIif kKoHTpOIB, , BRIXK —
BBIXOJHOW KOHTPOJIb.

®opma koHTpoas: YO — yctHbIN omnpoc, [0 — nuceMenHslii onpoc, T — TecTupoBanue, O — 3K3aMeH, 3 —
3a4er.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHHA

Opranuzanusi 3aHATHH 10 AUCHUIUIMHE «XHUMHS» MPOBOAUTCS IO BHIAM
yueOHOI paboThI: JEKIUH, TaO0OPATOPHBIE 3aHATHUS, TEKYIIHI KOHTPOJIb.

Peanuzanuss KOMIOETEHTHOCTHOIO MOJXO0/Ia B paMKax HaNpaBJIEHHUs MOATOTOBKU
35.03.04 «ArpoHoMus» TMpeaycMaTpuUBaeT HCIOIb30BaHHE B Y4YEOHOM MpoIliecce
aKTUBHBIX W WHTEPAKTUBHBIX (OpPM TPOBEACHHS 3aHATHM B COUYETAHUH C
BHEAYIUTOPHON paboToi s (GOpMUPOBAHUS M Pa3BUTHS MNPO(ECCHOHATBHBIX
HaBBIKOB 00YUaIOIINXCS.

[lenbto mabOpaTOpPHBIX 3aHATHM SIBISETCS BBIPAOOTKAa MPAKTUYECKHX HABBIKOB
paboOThl C XMMHUYECKMMH BEUIECTBAMH U 00OPYAOBAHUEM IPU YCIOBHM COOIHOACHMUS
TEeXHUKH Oe3omacHocTH mpu padbore B nmabopatopuun JlaboparopHas pabota- 3T0 hopma
oOyueHus , MO3BOJISIONIAs IPOBEPUTh YMEHUS U HAaBBIKM BBINOJIHEHUS SKCIIEPUMEHTA
0 KOHKPETHOMY H3ydyaeMoMy MeTony aHanu3a. OHa OCHOBaHa Ha mpoliecce
OCO3HaHUSl M3y4aeMOro MaTepuajla Ha OCHOBE CaMOCTOSITEIbHOW MpeBapUTEIbHOM
y4eOHOUM JNedaTesibHOCTH oOyuaromierocs. Jlabopatopubeie paboThl npodeccuoHaIbHON
HaIIPaBJIECHHOCTH, MPOBOAATCS HE TOJBKO Ha jabopatopHoil 6aze CI'AY, HO u B
arpoxuMmuueckoi naboparopun «Arponentpa CI'AVY».

Hamu ucnonb3ytoTcs Kak TpagullMOHHbBIE (OPMBI paboOThl — pelIeHHE THUIOBBIX
3a/1a4, BBINOJIHEHUE JA0OpPATOPHBIX PabOT W T.M., TAK U UHTEPAKTUBHBIE METOIbI —
rpynmnoBas paboTa- 1enoBas urpa.

Pemenue 3amay mo3BoJisieT OOYYUTHCS ~ YMEHHUIO MPHUMEHSTH IOJy4YE€HHBIE
TEOPETUYECKHE 3HAHMS JUIsl PEIICHUs 3aJady  OINpPEAENIEHHOrOo TUNa IO TEeME WM
pasneny. Pemenue 3amad JOMKHO OBITH O(POPMIIEHO € MOAPOOHBIM OMUCAHUEM XOJa
pelIeHUsI U pacyeTHBIX GopMyJ B 0OILIEM BUAE C YKA3aHUEM €IUHHI] U3MEPEHUs BCEX
BEJIUYHH. B mporecce pemienus 3agad 00y4aromuics CTAJTKUBAETCS C CUTYyaIlHel
BbI30Ba U JOCTUKEHUS, JAHHBI METOANYECKUN MPUEM CIOCOOCTBYET B ONPEICICHHON
Mepe MOBBIIIEHNI0O MOTUBAILlMU KaK HEMOCPEICTBEHHO K yueOe, Tak U K JeSTEIbHOCTH
BooOmIe. TecTupoBaHue 3aKIIOUaETCS B BBIIBICHUM YPOBHS 3HAHWM, YMEHUH W
HaBBIKOB  oOOydyaroumuxcsi.  TecTUpOoBaHME  HANpABIEHO HAa  MOTHUBHUPOBAHUE
00y4YaroImuXcsl K aKTUBU3AIMU Pa0OThI [0 YCBOECHUIO Y4eOHOT0 MaTepHaia.

Meroa aHann3a KOHKPETHOM CUTyalluu B HauOOJIbIIEH CTENEHU COOTBETCTBYET

3a/1a4aMm BbIciiero oopazoBanus. OH OoJjiee, UeM JApYyrue METO/Ibl, ClIOCOOCTBYET pa3BU-
THIO y 00y4aromuxcsi n300peTaTeIbHOCTHA, YMEHUS PEIIaTh MPOOIEMBbI C YI€TOM KOHK-
PETHBIX YCIIOBUW W TIpW Haimuuu (aktuaeckor mHpopManuu. Hamu mpoBogutcs 2
NenoBbIX Urpbl. B epBom cemectpe —«llepBas BeicOTa»- Ha KOTOPOW IIPU IKCIIEPUMEH-
TaJbHOM pENICHUH 3aJlaHui TPO(EeCCHOHATBFHON HAMPABIEHHOCTH MOIBOASTCS UTOTH
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ocBoeHMs Marepuaia 1 cemecTpa, Bo 2 mosyronuu aenosast Urpa - « KauecTBeHHbII
aHalM3 HEOPraHWMYECKUX BEIIECTB- OOBEKTOB OKPYKAIOIIEH Cpelbl U MHHEPaJIbHBIX
yaoOpeHui» 1eb KOTOPOH - B YCIOBHSX, HMHUTHUPYIOIIMX PEaJbHYIO MPOU3BOACTBEH-
HYIO CHUTYaIMIO, BBIPA0OTaTh MPAKTHUYECKHWE HABBIKM Ka4eCTBEHHOI'O XHMMUYECKOTO
aHayM3a 00BEKTOB OKPY’KaIOIIEH cpefbl U YIOOpEeHMI , MPUMEHSIONINXCS B XUMUYEC-
KOM yXOJI€ 3a CEeNIbX03KyJIbTypaMu. B xo/e nenoBoit urpel pemarcs 3aaadu: GopMUpo-
BaHHE IIEJIOCTHOTO TMPEACTaBICHUS O TNPOQPECCHOHANBHON NEeATENBHOCTH B cdepe
arpoOXMMUYECKHX HCCICOBAHMN; 3aKpelyieHhe Ha MpPAaKTUKEe 3HAHUA M HABBIKOB,
MOJYYECHHBIX B XOJI€ U3yYCHHS TUCIMILIMHBI « XUMUS»; BBIpaOOTKAa YMEHH padoTaTh B
KoJulekTuBe. ['pymmoBasi paboTa MpH aHanM3e KOHKPETHOH CUTyallud pa3BUBAET CIIO-
COOHOCTH MPOBEJICHUS aHAJIN3a U IUAarHOCTUKHU 1pobieM. C IOMOIIBIO METO/a aHAIu3a
KOHKPETHOM CHUTyallMl y OOYYaromIMXCS Pa3BUBAIOTCSA TaKHe KBAIH(DPUKAIIMOHHBIC
KauecTBa, KaK YMEHHE YeTKO (JOpMyIHMPOBATH M BBHICKA3bIBATH CBOIO MO3UIUIO, YMEHHUE
KOMMYHHIIUPOBaTh, JUCKYTUPOBaTh, BOCIHPHUHMMATh M OILIEHWBATh WH(OPMAIIHIO,
MOCTYNAIOIIYI0 B BepOanbHOU hopme

CamocrosiTenbHas paboTa 0XBaThIBAET NPOPAOOTKY O0YYaIOIIUMHUCS OTIAEIbHBIX
BOIIPOCOB TEOPETHUYECKOT0 Kypca, BBINOJHEHUE JOMAIIHUX padoOT, BKIIIOYAIOIIMX
pelIeHne 3a1au.

CamocTosiTenbHasi paboTa OCYIIECTBISETCS B MHAWBUIYAJbHOM M TIPYIIIOBOM
¢dopmare. CamocTosTenabHas paboTa BBIIOIHAETCS 00y4aroIUMUCS Ha OCHOBE y4eOHO-
METOJAMYECKUX MAaTEepUaNOB JUCLUIUIMHBI (mpunoxenue 2). CaMOCTOSTENBHO
M3y4aeMbl€ BOIPOCHI Kypca BKIIFOYAKOTCS B K3aMEHALMOHHBIE BOIIPOCHI.

6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 0OecnieuyeHne JUCHUTINHbBI
a) ocHOBHas JuTeparypa (oudanoreka CI'AY)

Hcnonws3yercs npu
Ne HawnmenoBanme, cchuIka Jis MecTo u3nanus, —
/p | ICKTPOHHOTO J0CTYTa HIIH KOJI-BO ABTOp(BI) M31aTeIbCTBO, pa3ICNoB
HK3EMIUISIPOB B OMOIMOTEKE N0 (3 11. 4, 126. 3)

1. | Heopranuueckas xumusi: YuebOHoOe | Boromonosa M.: Ansda-M, Bce paznensr 1

nocobue [DneKTpoHHBIH pecypc] / - | 1.B. UHOPA-M cemMectp

- 336 c.: 60x90 1/16. - ISBN 978- 2016.

5-98281-187-5

http://znanium.com/bookread2.php

?book=538925
2. OcHOBBI 0011IEH XUMUH: Endumos B.U. | M.:HUI] Bce pazgenbt 1 u 2

YyebHoe mocobue [ DIeKTPOHHBIN NHOPA-M, CeMeCTpbI

pecype] / - 2-e u3n. - 2015

http://znanium.com/bookread?2.php

?book=469079
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Heoprannueckas u ananutudeckas | Eropos B.B. Cankr- Bce paznensr 2
XUMUS. AHATTUTUYECKAs XUMUS: BopoOneBa [TerepOypr: ceMecTp
yaeOHHK, TekcT [DIeKTpOHHBIN H.HA., Jlanb, 2014
pecypc] /-144 ¢ CunsBecTpoBa
ISBN 978-5-8114-1602-8 nr.
URL:https:// e. lanbook. com/book/
45926
DU3UKO-XUMHUYECKUE METOIBI MasiTHHKOBA Cankr-Ilerep- Bce pazgensr 2
WCCIICIOBAHUS U TEXHHUKA H.N. oypr:Jlansp, ceMecTp
nabopaTopHEIX paboT : yueOHOe 2019
nocobue TeKcT: 3JeKTPOHHBIHI
//J1aHb: 2IEKTPOHHO-OMOIMOTEUHAS
cuctema.-URL : https:// e. lanbook.
com/book/ 116385, 128 ¢
ISBN 978-5-8114-3494-7

Opranuueckas xumud. | UBanos B. I'., | M.: KYPC, Bce paznenbl
Kpatkuit xypc: YuebHoe mocodbue/ | ['era O. H. - HUIl UTHOPA- 3 cemecTp
222 c. ISBN 978-5-905554-61-2 M, 2018
http://znanium.com/bookread?2.php
?book=459210
Opranuyeckast XuMus : y4eOHHUK ['pannbepr, Cankr-Ilerep- Bce pazznensl
Tekct: anexkTpoHHbIi //J1aHb: n.n., Hawm, | 6ypr:Jlans, 3 cemecTp
AJIEKTPOHHO-OMOIHOTEUHAS H.JL.- 2019
cuctema.-URL : https:// e. lanbook.
com/book/ 121469 , 608 ¢
ISBN 978-5-8114-3901-0
Opranuyeckast XuMUU AJ1s Apremenko , | Cankrt-Ilerep- Bce pa3nensl
HEXMMHUYEKUX HaMpaBJICHUN AN. Oypr: Jlanb, 3 cemectp
MOJTOTOBKH: yuyeOHOe rmocobue- 2013
TeKcT: 2MeKTPOHHBIH
//J1aHb:3JIEKTPOHHO-OUOINOTEUHAS
cuctema.-URL:_https:// e. lanbook.
com/book/ 38835 , 608 ¢
ISBN 978-5-8114-1620-2
duznyeckas ¥ KOJUIOUIHAs Xumust: | Hurmarymmx CaHKT- Bce pazgensr
yuebHoe nocobue —Tekcr: H.I'., TI'anuesa | [lerepOypr: 3 cemectp
aiekTpoHHbIH // Jlans:anekTonno- | E.C. Jlanb, 2018
oubnuoreynas cucrema.-URL: :
https:// e. lanbook. com/book/
104853, 116 ¢
ISBN 978-5-8114-2885-4
duznyeckas U KoJutouaHas xumusi: | KymbpIkoB, CaHkT- Bce paznensr
yaeOHoe mocodue —TekcT: P.M., Wrtues | [lerepOypr: 3 cemecTp
ANeKTpOoHHBIH // JlaHb:anekToHHO- | A.B. Jlanb, 2019

oubmmoreynas cucrema.-URL: :
https:// e. lanbook. com/book/
116357, 236 ¢

ISBN 978-5-8114-2885-4

0) AOMOJIHUTEIbHAS JIUTEepaTypa
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Mecro Hcnons3yercs
Ne HanmeHnoBanwme, cchlika I
ABTOpP(BI) W31aHMs, IPU U3YYCHUH
1/ | SJEKTPOHHOTO JOCTYIA UM KOJ-BO
1| 9K3EMIUISIPOB B OMOJINOTEKE M3JATENLCTRO, | PASACIOB (3 I
roj 4.3)
1 2 3 4 3)
O6mas  xumust  [Tekcr]: | Imuaka H. JI. | M.: KHOPVYC, | Bce pazaensr 1 u
yuebHoe nocodbue — 752 c. — ISBN 2009. 2 cemecTphl
978-5-406-00115-0 82 »k3
2 OcuoBel xumuu: YueOnuk | B.I'. llBanos, M.: Bce pazgensr 1 u
[DneKTpOHHBIN pecypc] | O.H. I'esa. KYPC: HHII | 2 cemecTpbl
http://znanium.com/bookread2.php?b NHOPA-M,
00k=421658 2014
3 | [Ipaktukym o oOmei u I'.E. ®I'bOY BIIO | Bce pazgensr 1
Heoprannyeckon xumuu [Tekcr]: | Ps3anoBa, «CapaToBCKUil | ceMecTp
yuebHoe nocooue/260 c¢. ISBN 978- | H.H. I'ycakoBa | [AVY».-
5-906522-71-9 CapatoB
60 K3 «byksay, 2014
4 | Agasiutuyeckasi XuMus : y4eOHUK BepmmHuz CaHKT- Bce pazpmenst 2
TekcT: aneKTpoHHbIH //J]1aHb: B.1. [TetepOypr: ceMecTp
AJIEKTPOHHO-OMOTHOTEUHAS Bnacosa U.B. | Jlans, 2019
cucrema.-URL:_https:// e. lanbook. Huxkudoposa
com/book/ 115526, 428 c. N.A.
ISBN 978-5-8114-4121-1
5 Opranunueckas xumus [Teker]: Cepreena dI'bOY BO Bce paznenst
yuebnoe nocooue / 160 c. ISBN 978- | 1.B,. «CapartoBckuit 3cemectp
5-9907420- 2 -4 CeparokoBa I'AVY».-
40 k3 T.H. Caparos:
SlkoBieBa Amnpur, 2015.
E.B,.
['onyOeBa E.A,
I'ycakoBa H.H.
6 | [IpakTukymM HO aHATUTHYECKOU Cepreesa ®I'bOY BIIO | Bce pa3neinst
xumuu [Teker]: yue6HOE mocooue / n.B.,. “CapaToBCKHil | 2 cemecTp
176 c. . ISBN 978-5-9906917-3-5 I'ycakoBa H.H. | TAVY».-
40 k3 Xonkuna, T.B | Capatos :
.CeparokoBa byxksa, 2015
T.H
7 | Ilpaktukym o ¢uznueckoit u Cycnoga, T.A., | ®T'bOY BIIO | Bce pazaenst
KOJUIOM/IHOM XUMUU: yuyeOHOe Jlebens JI.B., | “CaparoBckuii | 4 cemecTp
nocobue / 200 c¢.ISBN 978-5-9999- CeparokoBa 'AVY».-
0820-9 40 7x3 T.H.,, Caparos :
AManbpuneBa «CapatoB-
O.A. Menuay, 2011
8 dusudeckast 1 KOJUIOUIHAS XUMUA: CycnoBa, T.A. | ®I'OY  BIIO | Bcee pa3nenst
yuebHoe rmocobue/ 204 ¢ JlunbpkoBa «CapatoBckuit | 4 cemectp
ISBN 5-7011-0517-2 25 7k3 E.N. FAY»-

Caparos, 2007
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B) pecypchbl HHPOPMAMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn «AHTEpHeT»
JIist OCBOEHMSI AMCHMIUIMHBI PEKOMEHIYIOTCS CIEAYIOIUE CaThl HH(OpMa-
UOHHO-TEJIEKOMMYHHUKAIMOHHOU ceTh «THTepHET»:
— oduIManbHBIN calT yHUBEpcUTeTa: WWW.Sgau.ru;
— CalT 0 XUMHUH — http://www.xumuk.ru/

— bubnunorteka XUMHUYECKOTO dakynbTeTa MI'y —
http://www.chem.msu.ru/rus/teaching/inorg.html

r) nepuoaAuYecKne U3IaHus

http://read.sgau.ru/files/pages/516/14241720620.pdf (3neKkTpoHHBIH xypHaAIT C['AY)

- 02.00.00 XMMHWYECKHME HAVYKHU / IloautemaTudeckuii CeTEBOU
ANIEKTPOHHBIM  HayuyHbli >kypHan KyOGaHCKoro rocynapCTBEHHOTO — arpapHoOro
YHUBEpPCUTETA, http://znanium.com/bookread2.php?book=524285

JKypHaabl: ArpapHbslii HaydHBIN xKypHaM»- http://agrojr.ru

Kypnan «9konorus» -
http://www.naukaran.com/zhurnali/katalog/jekologijagEkaterin-burg

A) MHPOPMALMOHHBIC CIPABOYHbIC CHCTEMbI M NPOdecCHOHANbHbIEC 0a3bl
NAHHBIX:

Pekomennyercss npuMeHSATh  MH(QOPMALMOHHBIE CHPABOYHBIE CHUCTEMBI U
npodeccuoHabHble 0a3bl JAHHBIX, JOCTYI K KOTOPBIM OpPraHM30BaH OMOJIMOTEKON
YHUBEPCUTETA Yepe3 JOKATbHYIO BBIUUCIUTEIBHYIO CETh.

JIns  1oJib30BaHUS AJIEKTPOHHBIMU M3JIaHUSAMH PEKOMEHAYETCS HCIOJIb30BaTh
cienyromuye UHGOPMAIIMOHHBIE CIPABOYHBIE CUCTEMBI U MPOQPECCHOHAIBHBIE Oa3bl
JAHHBIX:

1. Hayunas OubOnuoTeka yHHBepcuTeTa -DnekTpoHHass Oubnmoreka CI'AY —
http://library.sgau.ru

ba3el maHHBIX comepkaT CBEASHUS 000 BCEX BUAAX JIUTEPATYPHI, MOCTYyMArOIeH B (POHT
oubnuotexu. bosee 1400 MONMHOTEKCTOBBIX JOKYMEHTOB (YUYEOHUKHU, yueOHbIE TOCOOUS
u T.11.). Jloctyn — ¢ 1106010 KOMIIBIOTEPA, MOJIKIIOUEHHOTO K ceTu HTepHeT.

2. DnexkTpoHHas 6ubnuoTeyHas cuctema «Jlauby http://e.lanbook.com.

DOnexkTpoHHas OMOIMOTEKa M3MaTeNbCTBA «JIaHb» — pecypc, BKIIOYAIONMIUNA B ce0sl Kak
AJIEKTPOHHBIE BEPCUU KHUT M3/1aTeNhCTBA «JIaHb», TaK M KOJIJIEKIIMU MOTHOTEKCTOBBIX
(balnoB JAPYrUX POCCUMCKUX U3AATENbCTB. llocie perucrpanud ¢ KOMIbIOTEpa
YHUBEPCUTETA — JOCTYII C JIIDOOT0 KOMIIBIOTEPA, MOJIKIIOUEHHOTO K ceTu HTepHeT.

3. «Yuusepcuterckas oubmoreka ONLINEY http://www.biblioclub.ru.
DNeKTpOHHO-ONOIMOTEYHAs CUCTEMa, 00ECITeUYNBAFOIIasl TOCTYN K KHUTaM, KOHCITIEKTaM
JICKIIMHA, SHIUKJIONEIUSAM U CIOBapsIM, YYCOHUKAM I10 Pa3TUYHBIM 00JIACTSIM HAYYHBIX
3HAaHWW, MaTepuagaM MO JKCIpPecc-TOATOTOBKE K dk3ameHaM. [locme perumcrpamuu c
KOMITBIOTEPA YHUBEPCUTETA — JIOCTYII C JIFOOOT0 KOMITbIOTEpa, MOAKIIOUEHHOTO K CEeTH
HNnTepHer.

4. Hayunas snextponHas oudauoreka eLIBRARY.RU. http://elibrary.ru.
Poccuiickuii nHpOpMaAIMOHHBIA TTOPTad B 00JIaCTH HAYKH, MEIUIIMHBI, TEXHOJOTHH U
oOpazoBanus. Ha miardopme akkyMynupyroTcs TOJIHbIE TEKCThI U pedepaThl HAyIHBIX
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crared n nyOnukanuil. Jloctyn ¢ y1r000ro KOMMBIOTEPA, MOJKIOUYEHHOTO K CETH
WNuTepuer. CBOOOAHASI perucTpanusi.

5. Undpopmannonnass cucreMa «EIMHOE OKHO JOCTylla K 00pa3oBaTeiIbHbIM

pecypcam». http://window.edu.ru.

NupopmanmoHHass cuUCTeMa MNPEJOCTaBIs€T CBOOOAHBIA JOCTYyl K KaTajory
oOpa3oBaTenbHbIX VIHTEpHET-pECYpCOB U TMOJIHOTEKCTOBOW 3JIEKTPOHHON Yy4eOHO-
MeTOoIMYecKoi OnbmuoTeke it oo1ero u npodeccuonaibHoro odpazosanus. Jocryn
C JII00OT0 KOMITbIOTEpa, MOJKIIOYEHHOTO K ceTH MHTepHeT.

6. OBC «IOpaiit» http://www.biblio-online.ru.
DNeKTpOHHO-0MbMMoTeyHas cucteMa usaatenbeTBa «FOpaitty. YueOHUKH U yueOHbIe
nocoOus OT BeAylUMX HayyHbIX MmKoJ. Tematuka: «buszHec. OKOHOMHUKAY,
«['ymaHuTapHbie U 0OIIeCTBEHHbIE HAayKn», «EcTecTBeHHbIe HayKn», «HPOpMaTHKaY,
«IIpuknmagueie Hayku. TexHuka», «S3piko3Hanue. MHOCTpaHHBIE sA3bIKM». JlocTym -
[OCJ€ pErucTpalMu C KOMIIbIOTEpA YHUBEPCUTETa C JHOOOro KOMIBIOTEpA,
MOJKJIIOYEHHOT0 K Internet.

7. IlpodeccuonanbHas 6a3a TaHHBIX « TeXdKCIIEPT».
CoBpeMmeHHbIE, NPOPECCHOHANIbHBIE CHOPaBOYHBbIE 0a3bl JIAHHBIX, COJEpIKaIlIHe
HOPMAaTHBHO-IIPABOBYI0, HOPMAaTHUBHO-TEXHUYECKYIO JOKYMEHTALMIO U YHUKAJIBHBIE
CEPBHUCHI.

8. INouckoBsle uHTepHET-cHcTeMBI SIHaekc, Rambler, Google u np.
e¢) wuHGOpPMalMOHHbIE TEXHOJOIHH, MCHOJb3yeMble IPH OCYLIEeCTBJEHUH
00pa3oBaTeJIbLHOIO MpoLecca:

K HHpOpMALIMOHHBIM TEXHOJOTUSM, HCIOJb3YEMbIM MPU OCYIIECTBICHUN
00pa3oBaTeNbHOTO NpoLEecca MO AUCHHUIUIMHE, OTHOCSTCS:
— TIEpPCOHAJbHBIE KOMIIBIOTEPHI, MOCPEACTBOM KOTOPBIX OCYILECTBISETCS TOCTYI K
MH(})OPMAIMOHHBIM pecypcaM U 0pOPMIIAIOTCS PE3yJIbTaThl CAMOCTOSATEIBLHON padOTHI;
— OPOEKTOPHI U SKPAHBI JIJIS JEMOHCTPALIUHU CJIANI0B MYJIbTUMEAUUHBIX JICKIU;
— AKTMBHOE MWCHOJB30BAHME CPEICTB KOMMYHMKaUWW (RJIEKTPOHHAs I104YTa,
TEMaTHYECKHE COOOIIECTBA B COLIMANIBHBIX CETSX U T.IL.).

+ TPOrpaMMHOE OOecIeUYeHHE:

Tun nporpammel

No Haumenosanue paszaena (pacueTHas,
n/_n y4eOHON JUCITUTITMHBI HaumenoBanue nmporpamMmsbl oOyyarorasi,
(Momy1st) KOHTPOJIUPYIOIAs U
T.11.)
1 2 3 4
1 Bce TemBbl qUCIMIUINHEIL IIpaBo Ha ucnoap30BaHUE BCIIOMOTaTeIbHas

Microsoft Desktop Education All
Lng Lic/SA Pack OLV E 1Y
Acdmc Ent. JIunenzunar — OO0
«CoBpeMeHHbIE TEXHOJIOT UMY, T.
Caparos.

KonTpakt Ne 0024 Ha nepenauy
HEHCKIIIOYUTEITHHBIX
(moJIb30BaTENLCKUX ) TIPAB Ha

MIPOrpaMMHOE 0OecTeyeHue OT
11.12.2018 1.
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2 Bce Tembl JUCHUIITAHBL [IpaBo Ha ucnoab30BaHUE BCIIOMOTaTeNbHas
nporpaMMHOro npoaykra ESET
NOD32 Antivirus Business Edition
renewal for 2041 user (npoanenue
2041 nuuensuid Ha cpok 12
MmecsieB). Jluuensuatr — OO0
«KoMIbroTepHBIi cyniepMapKeT», T.
Caparos.

KonTpakt Ne 0025 Ha
npuoOpeTeHue npas Ha
WCIIOJIb30BaHUE CPEJCTB
AHTUBUPYCHOMN 3alTUTHI OT
11.12.2018 r.

7. MaTepuajibHO-TEXHUYECKOEe o0ecnevyeHne M CIUTIUHBI (MOILYJIA)

JUist  OcBOEHUS YYEOHBIX 3aHSITHI HCHOJB3YIOTCS ayJIUTOPUM C MEJIOBBIMU U
MapKEpPHbIMM  JTOCKAMH, JOCTATOYHBIM  KOJIMYECTBOM  IIOCAJOYHBIX MECT H
OCBEIIEHHOCThIO. JIJIs1 MCMONB30BaHUS MEIUAPECYpPCOB HMEETCSl MPO-E€KTOp, SKpaH,
HOYTOYK, BO3MOXXHO YaCTUYHOE 3aTEMHEHHME JIHEBHOTO cBeTa. /[l mpoBeneHus
JIEKIIMOHHBIX 3aHATUH UCTIONIBb3yeTcs ayauTopus 519.
JUist BBIMOJTHEHUS 1a00paTOPHBIX padOT MO AUCIUIUIMHE HMEITCs JadopaTopuu 349 u
347, OCHOIIEHHbIE KOMIUIEKTaMH CHEHHAIM3UPOBAHHON  MeOenH, y4eOHbIMU
IaKkaTaMu, IpuOoOpaMu U XUMUYECKUMU PEaKTUBAMU, MTOAKIIIOUEHBI K ceTH VIHTepHeT.

[Tomermenuns sl caMOCTOATENBLHON paboThl oOydarormuxcs — 134a, 1346 , 245
OCHAIEHbl KOMIIBIOTEPHON TEXHUKOM C MNOJAKIOYeHHeM K cetu «MHTepHeT»
oOecrieueHUEeM J0CTyla B S3JEKTPOHHYI0 HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CpEeay
CT'AY.

8. OneHoYHbIE MaTepPHAJIbI

OneHouHble MaTepuaibl, CGHOPMUPOBAHHBIE JJs TPOBEIACHHUS TEKYIIETrOo
KOHTPOJII  yCIIEBA€MOCTH W NPOMEKYTOUYHOM arrectauud oOydarouuxcs 1o
TUCHUIUINHE «XUMHs» pa3padO0TaHbl HA OCHOBAHUHU CIEAYIOIINUX JOKYMEHTOB:

- ®enepanbHoro 3akoHa Poccuiickoit denepanun ot 29.12.2012 N 273-03 «O06
oOpazoBanuu B Poccuiickoit deneparmy (C ”3BMEHEHHUSIMU U AOTIOJTHEHUSIMHU );

- mpukaza Munoopuayku P® ot 05.04.2017 Ne 301 «O6 yreepxaenun [lopsiaka
OpraHu3allMyi U OCYUIECTBJIEHUSI 00pa30BaTeIbHOM JEATEIbHOCTH IO 00pa30BaTEIbHBIM
nporpaMMaM BBICIIETO 00pa3oBaHUsl — IporpamMmaMm OakajlaBpuaTa, Mporpammam
CHelUaInTeTa, IPOrpaMMaM MarucTpaTypbh»;

O1eHOYHBIE MaTepuaibl NPEACTABICHbI B MPHIOKEeHUH | Kk paboueil mporpamme
JUCLMIUTMHBI U BKIIIOYAIOT B CEOsI:

- TepeyeHb KOMIIETEHIMI C yKa3aHME 3TarnoB X (opMHpOBaHUS B Mpoliecce

OCBOEHUS 00pa30BaTENbHON MPOTPAMMBI;
- ONHMCaHWE ToKa3aTeled M KPUTEPHUEB OLCHUBAHHUS KOMIIETEHUMH Ha
Pa3IMYHBIX dTanax ux GOpMUPOBAHUS, OMMCAHUE IIKAJI OL[EHUBAHNUS;
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TUIIOBbIE KOHTPOJBHBIE 33JaHWs WJIM MHbIE MaTepuajbl, HEOOXOAUMBIEC IS
OLICHKM 3HAHUM, YyMEHUH, HABBIKOB M (WIM) OIbITa JESATEIbHOCTH,
XapaKTepu3ymolye dTanbl  (OPMUPOBAHUS KOMIIETEHUMHA B Ipoliecce
OCBOEHHMS 00pa30BaTEIBLHON MPOTPAMMBI;

METOIMYECKHE MaTepHalbl, ONPEACIIONNUe IPOLEAYphl OIICHUBAHUS 3HAHUM,
YMEHUM, HAaBBIKOB U (WMJIM) OMbITA JACSATEIIbHOCTH, XapaKTEPU3YIOIIUX ATarlbl
(dbopMHUPOBaHUS KOMITETCHITHIA.

9. Y4eOHO-MeTOAUYECKOE 00ecTedeHre CAMOCTOSATeIbHOH padoThl

YuebHo-MeToinYecKoe 00eceueHne caMoCTOSITEIbHON padoThl MIPEICTABICHO B
MPWIOKEHUH 2 K pabodeil mporpaMme 1o JUCHUTUTHHE «XUMHU.

10. MeTozmquKne YKazanus OJist Oﬁy‘lalOIllI/IXCH Mo MBYYECHUIO TN CHUIIINHBI

«XHAMHUA»

MGTOIII/I‘-ICCKI/IG YKa3aHHuA 110 U3YYCHUIO JUCHUITINHBI «XUMHUS» BKIIHOYAKOT B

ceos :

1. Kpatkuii Kypc nexuui
2. Meroanueckue yka3aHus 10 BBITIOJHEHHUIO TJA0OPATOPHBIX paboT

Paccmompeno u ymeepoicoeno na 3acedanuu
Kagedpvl « bomanuka, xumus u sxono2un»
«26» ascycma 2019 200a (npomoxon Nol)
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Jlucr n3meHeHnit u JAONOJIHEHHH],

BHOCHMBIX B Pa004yI0 porpaMMy [y CIMILIHHBI

«Xumusn»

Hononuenus u usMenenus, BHeceHHbIe B paGodyio nporpamMMy MHCLHITHHE! «XuMUs

Ha 2019/2020 yue6Hbrit rox:

Caenenns 06 06HOBIeHAN IHIEH3HOHHOTO TpOrpaMMHOro obecreveHnst

Haumenosanue IpOrpamMmMbl

Ipumeuanue

ESETNOD 32

PexBH3uTHI noaTBepKaOWEro JNOKyMeHTa:

IlpaBo Ha ucrons3oBaHme 1porpamMmHoro npoxykra ESETNOD32 Anti-
virusBusinessEditionrenewalfor 2041 user (npomnenue 2041 muunensmit Ha
Cpok 12 mecsues). Jinuensuar — 000 «KoMmbroTe pHBI CyrnepMapkKeT», T.
Caparos.

Konrpakr Ne 0025 Ha HpHOGPEeTEHHE NPaB Ha HCIIONB30BAHHE CpPEeACTB aH-
TUBUPYCHOH 3amutsl ot 11.12.2018 r.

Cpok aelicTBus
KOHTPaKTa HCTEK

KasperskyEndpointSecurity

PeKBH3HTHI IOATBEpIKAAIOLWETO AOKyMeHTa:

Ilpaso Ha wuemomb3oBakue AHTHBHPYCHOTO MPOrpaMMHOro obecreyenus
Kaspersky Endpoint Security s 6usseca - Crannaprasiii (1500-2449) 1
yearEducationalLicence. Jluuensuar — 000 «ConspucTeXHONOWKHCY, T.
Capatos.

Koutpakr Ne EIT-113 Ha okasanue YCIYT MO Mepefaye HeUCKTIOYHTENbHBIX
(mosnib30BaTebCKIX) MPaB Ha AHTHBUPYCHOE MPOrpPaMMHOE obecreyenue ¢
BHECCHHEM COOTBETCTBYIOLIMX M3MEHEHHUM B aTTeCTALMOHHYIO JOKYMEHTa-
HI0 1o TpeGOBaHHMIO 3aluTh! HHGOpMamu Ot 11.12.2019 ¥

Iepexoxn Ha HoBOE
JIMICH3HOHHOE MPOrPaMMHOE
obecneyenue

|

AKTyanu3npoBanHas paoyas TporpamMMa TUCUMIUIMHEL «XHMHSA» paccMOTpeHa y1-
BEPKICHA Ha 3acenanuu Kadeaps! «BoTaHHKa, XUMUS B 9KOIOrMSY «_11__» _nexabpsa_ 2019

roza (nmpotokon Ne 5).

3aBenyromas kadenpoit ) /_Cé W1.B.Cepreepa

(moanuce)
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JlucT u3meHenuit u OO IHEHH H,
BHOCHMBIX B pa004y10 NporpaMmy JHCUHILIHHB]
«Xumusa»

HononneHns u u3MeHeHus,
Ha 2019/2020 yue6HsIit rox:

BHECEHHEIE B PaGOUyI0 IPOrpamMMy JMCUHIUIAHDI «XHMHS»

6. Yuebno-meroxmueckoe n uHdopMannonnoe ofecnedenme AHCHHILTHHBI

€) HHOOPMALHOHHEIE TEXHOIOTHH, HCIIOIB3YEMbIE TIPH OCYIIECTBICHHH 0Gpa3oBaTelib-
HOTO IIpoliecca:
® [pOrpaMMHOe obecreueHue:

crosoft OneNote, Microsoft

Outlook, Microsoft PowerPoint, .

Microsoft Publisher, Microsoft
SharePoint Workspace, Micro-
soft Visio Viewer, Microsoft
Word)

PexBuH3NTBI NOATBEPKAAIO-
LIEro JOKyMeHTa:

Ilpaso Ha ucnons3oBanme Mi-
crosoft Desktop Education All
LngLic/SA Pack OLV E 1Y
Acdmc Ent. JInuensuat — 000
«CoBpeMEHHbIE  TEXHOJOTHHY,
r. Caparos.

Koutpaxt Ne 0024 Ha nepenauy
HEUCKITIOYHTENbHBIX (M0J1b30Ba-
TeIbCKHX) NPaB Ha MpPOrpamm-
Hoe obecnieyenue ot 11.12.2018
r.

Hanmenosanue Caezienns 06 0GHOBIEHHH K-~
rll‘/(e pasnena yueGHoMH HauNeHOBaHHE porpaMME! Tun UEH3HOHHOTO NMPOrpaMMHOro
n IMCLUILTHHBI MpOrpamMMbi obecrieueHus
(Momyns)
1 Bcee Microsoft Desktop Education | Bcrnomora- Bcnomozamensroe npozpammmoe
TeMBbI (Microsoft Access, Microsoft TeNbHAs obecneuenue:
JUCUMILTHHBI Excel, Microsoft InfoPath, Mi-

IlpenocTaBieHne HeHCKIIOYH-
TeJIbHbIX npas Ha [10:
DsktpEdu ALNG LicSAPk OLV
E1Y Acdmc Ent

Ilpenocrapienne HeHCKIIOUH-
TeJIbHbIX npaB Ha [10:
Microsoft Office 365 Pro Plus
OpenStudents Shared Server All
LngSubsVLOLV NL
IMthAcdmcStdnt w/Faculty

Jluuensuar — 000 «KOMIIA-
PEKC», r. Caparos

Kontpakr Ne A-032 Ha nepepauy
HEHCKITIOYHTETbHBIX  (TI0/IB30Ba-
TEJIbCKUX) TIPaB Ha IIPOrpaMMHOE
obecneyenne 0T 23.12.2019 ..,

AKTyalu3upoBaHHas paGoyast porpaMMa QUCHHIUIHHEL «XAMHSY paccMoTpeHa H yr-

BEPXKICHA HA 3acellaHuu Kadenpsl «BoTaHMKa, XUMHS M SKOIOTHSY «__23_» _nexabps_ 2019
roza (mpotoxosn Ne 6 ).

3aBenyrommas xaheapoii

=7

(moamnuce)

H.B.Cepreepa



Jluer H3MeHeHuii u gonoTHeHH i,
BHOCHMBIX B pafo4y10 nporpaMMy AHCIHITHHBL
« XuMHR»

HONONHEHNA U U3MEHEHHA, BHECEHHBIC B palouyry MporpaMmy AMCUHIUIHHBL «XHMHS»
Ha 2019/2020 yuebnplif rom:

6. Yuebno-meToanueckoe n HHpopManBonHoe ofecniedenne AHCUHIIHHDI

€) MHPOpMaLHOHHBIE TEXHONOTHH, HCIIONB3YEMEIE NIPH OCYILECTBICHHH 00pa3oBaTeTh-
HOTQ IpoLecca:
® [OporpaMMHoOe ofecneyeHue:

PexsH3ATHI NOATBEPKAAIO-
wero AOKyMeHTa:

Cnpasodnas [IpasoBas Cucre-
Ma KoncyastantlImoc (CIIC
KoncymstanT BromxeTHere op-
raHdlauMi  NokanbHbi#). He-
nonnuTens — 000 «KomnaHus
Koncynsrants, . CapaTos,
JloroBop CONpPOBOXAEHHA 3K-
seMnngpoe  cHcteM  KOH-
CYJIbTAHT IJIIOC Ne 0058-
2019/223-980 ot 01.07.2019 .

HammeHoBaHue Cpeacnua 06 0OHOBNEHHH JIH-
rﬁfe pa3daena yuebHo#H HaHMeHOBAMHE IDOTPAMMBI Tun LEHIHOHHOIO TIPOIPAMMHOIC
n OVCLHTUTHHEI TIporpaMMbl ofecnieyeHun
(Moxyna)

1 INeKTPOHHLIA NepHoaHIECK it Benomora- | Benomozamensnoe rpospammroe
cnpaBogHuK «Cucrema FA- TEJIbHAA obecnexenye:
PAHT»

[IpepocTapiieHne  dK3emMANas-

PexBH3HTBI TOATBEpKAALD- POBTEKYWIHX BepcHi  cReun-
WLETO ROKYMEHTA: a/1bHLIX HHPpOPMALIHOHHBIX
Bepeus cneunaneHeix uabOp- MACCHBOB ICKTPOHHOTO TEpHO-
MALHOHHBIX MACCHBOB  3J1€K- avyeckoro cnpasoyHuka «CHe-
TPOHHOIO NEPHOAHYECKOTO Tema TAPAHT».
copasounuka «Cucrema TA- Hcenoanurens — OO0 «Cepeuc-
PAHT». Hcnonuurene - OO0 Has Komnauug «[apaHT-
«Cepercras Komnanua «Ta- Caparosp, r. CapaTos.
parT-CapaToB», . CapaTtos. Joropop 06 okazaHul HHPpoOpMa-
Horopop o6 okaszanud HHOOP- LHOHHBIX yeuryr Ne C-3379/223-
MaUMOHHBIX yeayr Ne C- 173 07 01,03.2020 1,
3276/223-981 o1 01.07.2019 r.

2 Cnpasounas [1pasosas Crcre- BenoMora- | Benomozamensroe npozspammnoe
ma KoncynerantlLmoc TenbHas obecnevenue:

ConpoBoxaenHe IKIEMNAAPOB
cucTem KoncyaetantIhmioc:,
CIIC Koncynpraut BromkeTHbie
OpPraHu3alHd  CMapT-KOMIUIEKT
OnTHMaNbLHBIA TOKAJBHRI 1

Hcnonnkrtens: Q00 «KoMmnaHns
KoncynsranT», r. Capatos

HoroBop COMPOBOXACHHA IKIEM-
wiapoB  cucreM KOHCVJIb-
TAHT IIIIOC Ne  0058-
2020/223-1740t1 01.03.2020 r.

AxTyanusupoBaHHasg pa0odas nmporpaMMa AHCHHITIHHBI «XHMHA» pPaccMOTpeHa H yT-
BEpXKICHA Ha 3aceaHuH kadenpsl «botanuka, xumud u sxonorus» «01» mapra 2020 roaa (mpo-

ToKoJ Ne 9).

(rmoannce)

3aBeaytoluas Kageapoit H.B.Cepreepa




JIuceT u3MeneHHi U NONOTHENHA,
BHOCHMBIX B pa00o4yi0 RporpaMmMy NHCOUHILIHHD]
«XaMus»

JIOMONMHEHAs ¥ U3MEHEHUs, BHECEHHbIC B pabouylo NpOrpaMMy AHCUMIVIHHBI «XHAMUS»
Ha 2020/2021 yueOnmlit ron:

Cseaenun 06 00HOBNCHHN THIECH3HOHHOMC NPOrPAMMHOT? 0GeceueHns

HaumewnosaBye nporpamMMbi Tpumeuanme
KasperskyEndpointSecurity

Cpok aefictans
PeKBH3INTHI NOATBEPXKAAIOIIEr0 AOKYMEHTA: KOHTPaKTa HCTEX
fIpaBo Ha WCHOAL30BAHWE AHTUBHUPYCHOTO TMpoTpaMMHOro ofecneveHHA
KasperskyEndpointSecurity nna 6uskeca - Cranmaprabrit (1500-2449) 1
yearEducationalLicence. Jluuensnar — OQO «ConapucTexHONOLKHCH, T.
Caparos.

Kontpakt Ne ETT-113 Ha oxazanue ychiyr o nepefaqye HeNCKIIOUHTETbHBIX
(nonb30BATESLCKHX) MPaB Ha aHTUBHPYCHOE MporpaMMuoe ofecnevenue ¢
BHECCHHEM COOTBETCTBYIOLIMX HIMEHEHHIt B aTTECTALMOHHYIO NOKYMEKTa-~
L0 o TpeGoBaHMo 3amuTel HHEdopmMauuu ot 11.12.2019 1,
KasperskyEndpointSecurity

3aKmoueH HOBLIH ACFOBOP
PexBu3nTE] NOATBEPKAAIOMUIErOAOKYMEHTA! cpokom Ha 1 roa
Mpaso Ha wcnonb3osanme Kaspersky Endpoint Security ans ©usneca - | (11.12.2020r.-10.12.2021 1))
Craumapthblit (250-499) 1 year Educational Renewal License. Muuexsnar —
000 «CoBpemMeHHBIE TEXHONMOTHWY, T. CaparTos.

CyGnnuen3nonnsldl gorosop Ne 6-219/2020/223-13700t 01.12.2020 ¢.
Microsoft Office 365 Pro Plus Open Students Shared Server All LngSubsVL

OLV NL IMthAcdmceStdnt w/Faculty Cpok aeficTBHA
KOHTPAKTa HCTEKaeT
PekBHINTHI MOATBEPIAAIOUETO NOKYMEHTA: 23.12.2020r.

[penoctapnenue Heuckntoyutenbblx  mpad nwa [10:  DskipEduAlL-
NGLicSAPKOLVE 1Y AcdmceEnt. Tnueusuatr — OO0 «KOMITAPEKC», 1.
Capatos.

Konrpaxr Ne A-032 Ha nepeady HEHCKIIOUHTENLHBIX (TIONB30BATENLCKHX)
npas Ha nperpaMMHoe oGecneyenue oT 23.12.2019r.

MicrosoftOffice

3aKnio4es HOBBIA AOTOBOP
PeKBHU3UTLI DOATBEPIKAAIIETO AOKYMEHTS: cpoxom Ha | roa
flpemocTaBnenne HewckmoudtTenvHbix mpas Ha [10: DsktpEduAL- (no 31.12.2021 r)
NGLicSAPKOLVE 1Y AcdmcEntJhuuen3nar — OO0 «KOMITAPEKC», 1.
Caparos.

CyGanuen3noHHbIH norosop Ne 201201/KJI/J1/44-208 Ha nmepemady HeMc-
IHYHTENbHBIX IPaB HA TlpO['paMMbl Aana 3BM C KOHEYHBbIM NONB30OBATEIEM
ito ajpecy: 1. Caparos, yi. Coserckas, 60 o1 01.12.2020 1.

AKTyannsupoBaHHas pafodas nporpaMma AHCUMIUTHHBI «XHMMA» pacCMOTpeHa U yT-
BEpXKACHA Ha 3acefaHuM kadenpsl «boranuka, xuMus K 3koaorua» «!l» agexabps 2020 roza
(mpotokost Ne 4),

3asenyromuii kaheapoi ,é HU.B.Cepreesa

{noankch)




JIMCT H3MeHeHHit H J0T0.THeHHH,
BHOCHMBIX B pPadouyIo 1POI'paMmMy AHCLH T IHHBI
«XHMHA»

JIoNONHEHUs M U3MEHEHHs, BHECEHHEIE B pabouylo MporpamMMy IUCUMILUIAHBI « XHMHS»
Ha 2021/2022 y4eOHbI# ro;

CBegeHust 06 00HOB/IEHHH JIHIIEH3HOHHOTO IPOrpaMMHoroodecneyeHus

[ HauMeHOBaHWe mporpamMMel IpuMedaHue

KasperskyEndpointSecurity

PexBH3UTHI MOATBEPKAAIOLIEr0 AOKYMEHTA:
IMpasonaucnonas3oBanueKasperskyEndpointSecurity iisbusneca - Cpok neicTBus
CranaaptHbilt (250-499) 1 yearEducationalRenewalLicense. Jluuensnar KOHTpaKTa HCTEK
| 000 «CoBpeMenHble TEXHOAOTHHUY, I. CapaToB.

Cy6nuueH3noHHbli gorosop Ne 6-219/2020/223-13700t 01.12.2020 r.

KasperskyEndpointSecurity

l PeKBH3UTBI MOATBEPAKIAIOLLETO AOKYMCHTA! 3aK1104€H HOBBIH AOrOBOP
IMpaBonancnoas3oBaHue Kaspersky Endpoint Security mia6usneca CpOKOM Ha 1 roa
Crannapthblit (250-499) 1 year Educational Renewal License. JInuensunar (o 31.12.2022 r.)
000 «CoBpeMeHHbie TEXHOIOTHMY, T. CapaTos.

CyO6anuen3noHHblit aorosop Ne 6-133/2021/223-1205 ot 09.11.2021 r.

MicrosoftOffice

PekBH3HTHI MNOATBEPKIANILEro JOKYMEHTA!

[MpenocTapnenue HEHCK/IHOYHTENIbHBIX npas Ha MO: Cpok nerctus
DsktpEduALNGLicSAPKOLVE 1YAcdmcEntJInuensnar - 00O KOHTpaKTa UCTEKaeT
«KOMIIAPEKCy, r. CapaTtos. SN[ (173] 85

CyGauuensuoHHelit  gorosop Ne 201201/KJ1/J1/44-208 na nepeaauy
HEUCKIIOYUTENbHBIX Mpas Ha nporpammel mis 3BM ¢ KOHEUHbBIM
no;b30BaTeneM no agpecy: r. Caparos, ya. Cosetckas, 60 or 01.12.2020 1,

MicrosoftOffice

PcKBH3HTLI NOATBEP/KAAIOLILEr0 JOKYMCHTA!
INpeaocraBneHue HEHCKTIOYHTEIbHbIX npas Ha I10: 3ak ¢
DsktpEduALNGLicSAPKOLVE ~ 1YAcdmcEntJlumensuar  —~  OOO AR AL MU OBeP

CpoKkoM Ha | roa
«KOMITAPEKC», r. Capatos. (10 31,12.2022 1)

CybanueH3nonHbil morosop Ne AD3-030na nepemavuy HEHCKIOYMTENLHBIX
npaB Ha nporpaMMsl a1 9BM c koHeuHsIM nonb3oBaTeneM ot 15.12.2021 r.

AKTyanu3upoBannas padouasd nporpamMma JUCLMILIMHBI «XHMHS»  paccMOTpeHa H
yIBepK/IeHa Ha 3acejlaHuu Kadpeaprl «boTanuka, xuMus u sxonorus»«20» aexabps 2021 roaa
(nmpotokoa Ne 5 ).

3aBeayiowas kadeapoit //( W.B.Cepreepa
A0KTOp Guooruyeckux nayk, npodeccop (moAMHMCE)




