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1. Ileau ocBOeHMS TUCHUNINHBI (MOTYJIs1)

HensimMu ocBOEHUS TUCHMILIMHBI (MOIYIs1) «XUMHUS SIBISIFOTCS pa3BUTHE Y 00y4arOIINX-
Csl INYHOCTHBIX Ka4eCTB, HANPaBIEHHBIX HA (hopMHUpOBaHKE OOIIEKYILTYPHBIX U o0menpodec-
CHOHAJIBHBIX KOMIIETCHIIMK B COOTBETCTBUU ¢ TpeboBanmsimu OI'OC BO mo ganHOMy Harpas-
JICHUIO MOJATOTOBKH, TIO3BOJISIONINX MM B JTATBHEHUINIEM OCYIIECTBIISATh MPOPECCHOHATBHYIO JIes-
TEIbHOCTh MOCPEICTBOM OCBOCHHUS TEOPETUUECKUX M IKCIIEPUMEHTALHBIX OCHOB OPraHUYeCcKOU
XUMHH.

[Ipu ocBOEHUU NUCHUILUIMHBI YYUTHIBAIOTCS TPYIAOBbIE (PYHKIMH CIEAYIOIIEro npodec-

CHOHAJIBHOTO CTaHAapTa « ArpoHOM» (YTBEpIKACH MpHKa3oM MUHHUCTEpPCTBA TPYAa M COLUAIb-
Hoi 3ammTel PO ot Poccun ot 20.09.2021 Ne 644h).

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

JucuumrHa (Moaynb) «XuMus» otHocuTcs K bioky 1. Juctmmiuael (Momynu) OOs3a-
tenbHas dacTb. (61.0.07).

JMcuMIIuHbBL, HEOOXOAUMBIE Ui OCBOEHUS JTaHHOW AMCHMIUIMHBI KaK MPEeIIeCTBYIOIIHE:
«MaremaTtuka», «OcHOBBI reousukn». B cBoro ouepenp ocBoeHHE AAHHON AMCLUILIMHBI (MO-
IyJsl) HeoOXOIUMO KaK IMpeIlIecTBYIOee Uil CIeIYIOMUX IucHuIuinH: «O0Iee moYBoBee-
HUE», «ArpoxuMus», «buonorus mousy», «OCHOBBI 3emiienenus», «[110100BOIEBOICTBOY»

3HaHUs, YMEHUS U HaBBIKU, (POPMUPYEMBIE B IIPOIECCE OCBOCHHUSI TUCIUTUIMHBI (MOIYJIS)
«OCHOBBI TeOU3HUKI B3aUMOJICHCTBYIOT CO 3HAHUSIMH, YMCHHSIMH ¥ HABBIKAMH, ITOTy4YCHHBIMU
B MpOIECCe U3YUYCHUS AUCUMILTUH (Moaylnei): «['eonorust ¢ ocHoBamu reomopdonoruny, «I'eo-
nesus», «Ooiee nmoyBoBeaeHue», «I'eorpadust mousy, «Arpoxumus», «buonorus mousy, «Oc-
HOBBI 3eMJIC/ICTTUS».

3. [lnanupyemble pe3yabTaThl 00y4eHHUS M0 JUCHUILINHE (MOYJII0), COOTHe-
CEeHHBbIE C IVIAHNPYEMbIMH Pe3yJIbTATAMM OCBOEHHS 00Pa30BaTeIbHOI
NporpamMmbl

B pesynbprarte u3yyeHus AUCHUILIMHBI 00yUYaIOIMCs TOKEH YCBOUTh TPYAOBble (DyHK-
MM B COOTBETCTBHUU C NMPO(ECCHOHAIBHBIM CTaHAAPTOM «ATPOHOM» (YTBEP)KACH MPHUKA30M
MunucTepcTBa TpyAa U colManbHOi 3amuTel PO ot 20.09.2021 Ne 644H).

O06o06mieHHas TpynoBas (YHKIUS - OpraHU3alys MPOU3BOJACTBA NPOAYKIIMU pacTeHUeE-
BOJICTBA.

TpynoBast GyHKIHS - pa3padOTKa CHCTEMBI MEPOIIPHUATHH 1O MPOU3BOJICTBY MPOITYKIHH
pactenueBozcTBa (kog — B/01.6).

TpynoBeie 1elCTBUS:

- cOop uHpopmanuu, HeoOXOAUMOM s Pa3pabOTKU HIEMEHTOB CUCTEMBI 3eMIICICTUS U
TEXHOJIOTUH BO3/IEIIBIBAHUS CEITbCKOXO03SHCTBEHHBIX KYIBTYP;

- pa3paboTKa CUCTEMbI CEBOOOOPOTOB M IJIaHA MX Pa3MELICHHUS [0 TEPPUTOPUU 3eMIle-
MOJIb30BAHUS C YYETOM arposlaHAmIaQTHONW XapaKTEpUCTHUKU TEPPUTOPUHU UId 3PPEKTUBHOTO
UCIIOJIb30BaHUS 3€MENIbHBIX PECYPCOB;

- 000cHOBaHUE BBIOOpA COPTOB CENbCKOXO3IUCTBEHHBIX KYJIBTYpP VIl KOHKPETHBIX YCIIO-
BUH pErvOoHa U YPOBHS HHTEHCH(DHUKAIINN 3EMIICICIIHS,

- pa3paboTKa pallMOHAJIBHBIX CHCTEM 0O0pabOTKH MOYBBHI B CEBOOOOPOTAX C YUETOM I0Y-
BEHHO-KIMMAaTHYECKUX YCIOBHH U penbeda TepPUTOPUH LTS CO3/TaHUSI ONTHMAIBHBIX YCIOBUN
JUIS POCTA U PA3BUTHUS CEIbCKOXO3SHCTBEHHBIX KYJIBTYP U COXPAaHEHMS MIIOJOPOIMS MTOUBBI;

- pa3paboTKa HKOJOTUYECKH 0OOCHOBAHHON CHCTEMBI MPUMEHEHHS YAOOPEHUHN ¢ y4EeTOM
CBOWCTB TOYBBI M OMOJIOTHUECKUX OCOOCHHOCTEH pacTeHuil Uit obecreueHus! CeabCKOXO03sii-



CTBEHHBIX KYJBTYpP 3JIEMEHTaMU IMUTAHUS, HEOOXOAMMBIMU IJisi (POPMHUPOBAHUS 3AITUIAHUPOBAH-
HOTO ypoxasl, COXpaHeHHsI (OBBIIIEHUS ) IUIOA0POANS IIOYBBI

- pa3paboTKa SKOJIOTHYECKH 00OCHOBAHHOM MHTETPUPOBAHHON CHCTEMBI 3aIlUTHI pacTe-

HUN C y4eTOM MPOTHO3a Pa3BUTUS BPEIHBIX OOBEKTOB U (PAKTHUECKOrO (PUTOCAHUTAPHOTO CO-
CTOSIHMSI IIOCEBOB ISl PEAOTBPAILIEHUS IOTEPh YpOXkKasi OT OOJIE3HEH, BpeIUTENIEH U COPHSIKOB;

SIHHS TIOCEBOB;

- pa3paboTKa arpOTEXHUYECKUX MEPOIPHUATHI MO YIy4IIEHUIO0 PUTOCAHUTAPHOTO COCTO-

- pa3paboTKa TEXHOJOTHIH YOOpPKH CEIbCKOXO3SWCTBEHHBIX KYNIbTYp, MOCICYOOPOUHON

JTOpabOTKH CEIbCKOXO03SHCTBEHHON MPOAYKIIUY M 3aKJIAJIKH €€ Ha XpaHEeHHe, 00eCIIeYBaIONINX
COXPAHHOCTh ypOxKasi;

- IOATOTOBKA TCXHOJIOTMYCCKUX KapPT BO3ACIIbIBAHUA CEIBCKOXO03sMCTBEHHBIX KYJIBbTYp B

4acTH, Kacarolleiicsi arpOHOMHH, Ha OCHOBE pa3pabOTaHHBIX TEXHOJOTUH ISl OpraHu3aluu pa-
00UYMX MPOLIECCOB.

OcBoeHme TUCIUTUTMHBI HAPaBJICHO HAa (POPMHUPOBAHUE CIIEAYIOMINX KOMITETCHIINA:
VK-1 — CriocoGeH OCYyIIeCTBIATh MOUCK, KPUTUYECKUN aHaIW3 U CHUHTE3 MHpOpMaIui,
MPUMEHATH CUCTEMHBIN TTOAXO/ JIJISl PEIICHUSI TOCTABICHHBIX 3a/1a4.
OIIK-1 - CnocoOeH pemiaTh TUIOBBIE 3a/1a4l MPOPECCHOHATBHON AESITeNbHOCTH HA OC-
HOBE 3HaHMM OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX, €CTECTBEHHOHAYYHbIX U oOuienpodeccuo-
HAJIBbHBIX TUCIHUILINH C IPUMEHEHHEM UH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

Kox u Haume-
HOBaHUE YHU-

Kox u nanme-
HOBaHUE UHIU-

Kpurepuu onennBanus |

pE3yJIbTATOB O0Y4YEHUs

HU3KUH (10110~

BEpPCAIILHOU KaTopa J10CTH- POTOBBIH, KOM- IIOPOTOBBIN 0a30BbIl IIPOJIBUHYTHIN
KOMIIETEHIIUM | KEHHSI YHUBEp- IIETEHIIUS HE
CaJIbHBIX KOM- | cOopMUpPOBaHA)
HeTEeHINHN
YK-1. NA-1yka— He moxer ana- Cnabo ananu- | Xopolo aHa- OTauyHO aHa-
Criocoben AHanusupyer JU3MPOBATh 3a- | 3UpPYeT 3ajady, | JU3UPYET 3a7a- | JU3UPYeT 3aja-
OCYIIECTBIIATh | 3aJ1auy, Bble- niady, BbIIEIISAS BbIIENSS ee Oa- | 4y, BBIJIENSIS €€ | 4y, BRI ee

MOUCK, KPUTHU-
YEeCKHUM aHaIu3
W CUHTE3 WH-
dopmarumy,
MPUMEHSATH
CHUCTEMHBIN
MOAXO0M, JJIs
peLeHus no-
CTaBJIECHHBIX
3aaad.

T ee 0a30BbIE

ee 0a30BBIE CO-

30BBIC COCTaB-

0a30BEIE CO-

0a30BbIE CO-

COCTaBJISIIOLINE, | CTABJISIOUINE, HE | JISIOLIME, c1a00 | CTaBISIOLINE, CTaBJISIIOIINE,
OCYUIIECTBIISIET OCYUIIECTBIISIET OCYIIECTBIISIET | XOPOILO OCY- OTJINYHO OCY-
JEKOMITO3MIINIO | JEKOMITO3MIIMIO | JICKOMIIO3HUIIMIO | IIECTBISIET Je- | IMIECTBIISIET Jie-
3a1auu 3a/1aun 3a1auu KOMITO3UIIUIO KOMITO3HIIHIO
3a1auun 3a/1a4u
N1-2yk1— He moxer Haxo- | He gocrarouno |J/loctaTrouHo YcneuHo
Haxomut u kpu- | TuTh U KpUTHYE- | YETKO HAXOAMUT |OBICTPO HAXOAUT | HAXOJUT U
TUYECKH aHAJIU- | CKU QHAJIM3UPO- | U KPUTUYECKU |U KPUTUUYECKU KPUTUYECKU
3upyer uHGOp- | BaThb UHPOpPMa- | aHATU3UPYET  |aHAIU3UPYET AHAIU3HUPYET
MaIuio, Heoo- 11t0, HeoOXoau- | mHpopmanuto, |uHGoOpMaluio, | UHpoOpMaIHo,
XOJIUMYIO JUIsl MYIO JIs penie- | HeoOXOIUMYI |HEOOXOJUMYI0 | He0OXOIUMYIO
penieHus no- HUS TIOCTABJIE€H- | JJI PEIICHUs] | IJIs pelIeHust JUTSL peleHus
CTaBJIEHHOH 3a- | HOM 3aJad. IOCTAaBJIICHHOHU |IIOCTABJIEHHOM IOCTaBJICHHOU
JTauH. 3a/1auul. 3a/1auul. 3a/1a4u.
NJ-3yk-1 — Pac- | He moxer pac- Cnabo pac- Hoctatouno VYcnemnrHo pac-
CMaTpUBaAET CMOTPETH BO3- CMaTpHUBaET OBICTpO pac- CMaTpUBaET
BO3MOJKHBIE Ba- | MOKHBIC BapH- BO3MOYKHBIE CMaTpuBaeT BO3MOJKHBIE
pHUaHTHI perie- AHTBI peUIeHUs BAPUAHTHI pe- | BO3MOXKHbBIE BApUAHTHI pe-

HUS 3a7a4H,
OLICHUBAS UX
JIOCTOMHCTBA U

3a7a44 | olle-
HUTH UX JOCTO-
HWHCTBA U HELO-

[IEHUS 3aa4H,
4TOOBI OLICHUTD
HUX TOCTOUH-

BAPUAHTHI pe-
LICHUSA 33/1a4H,
YETKO OLICHHU-

OICHUA 3a1a4H,
OLICHUBAA UX
JOCTOMHCTBA U




HEJOCTATKH.

CTaTKH.

CTBa U HEJO-
CTaTKU.

Bas UX JIOCTO-
WHCTBa U HEJO-
CTATKH.

HETOCTATKH.

N-4yxa —
I'pamoTHO, J10-
TUYHO, apry-
MEHTHUPOBAHO
dbopmupyer
COOCTBEHHBIC
CYXKXJIEHUS U
orieHku. OTiu-
yaeT (GakKThl OT
MHEHHWI, HHTEp-
MpeTaIuii, ore-
HOK Y T.J. B
paccyXJIeHUsIX
JIPYTUX y4acT-
HUKOB JI€SITEIIb-
HOCTH

He moxer rpa-
MOTHO, JIOTUYHO,
apryMeHTHUPOBa-
HO chopmupo-
BaTh COOCTBEH-
HBIC CYXKJICHUS U
oneuku. He ot-
anyaet (aKThl OT
MHEHUU, UHTEP-
MpeTanuu, ore-
HOK U T.JI. B pac-
CYXICHHSIX JPY-
TUX YYaCTHUKOB
NEeSATCIIEHOCTH

He noctaTouno
IPaMOTHO, JIO-
TUYHO, apry-
MEHTHUPOBAHO
dbopmupyet
COOCTBEHHBIC
CYXXJICHUS U
onenku. Cirabo
oTiinyaet hak-
ThI OT MHCHHH,
HHTEpIpeTa-
IIUH, OIICHOK 1
T.J. B paccyx-
JIEHUSIX TPYTHX
Y4aCTHUKOB
JIeITEIbHOCTH

JlocraTouno
IPaMOTHO, JIO-
THYHO, apry-
MEHTHUPOBAHO
dbopmupyet
CcOOCTBEHHBIC
CYXKICHHUS U
OLEHKU. X0~
POIIIO OTJINYAET
(bakThbl OT MHe-
HUM, UHTEP-
NpeTanuu,
OIICHOK U T.1I. B
paccyxJ1eHH-
X APYTUX
YYaCTHUKOB
JIESITEIIbHOCTH

OueHb rpaMoT-
HO, JIOTUYHO,
apryMeHTUPO-
BaHO (opMHU-
pyer co0-
CTBEHHBIC CYyXK-
JICHUS U OIICH-
KH. bBICTpO OT-
auJaet GpakThbl
OT MHCHHIA,
UHTEpIIpeTa-
ITUH, OIICHOK U
T.J1. B paccyx-
NEHU- X JIPY-
TUX y4acTHU-
KOB JICATEIb-
HOCTHU

NUJ-5yk-1 —
Onpenenser u
OIICHUBACT I10-
CJIEICTBUS BO3-
MOXHBIX pellie-

He moxer omnpe-
JEJIATH U OLie-
HHUTH I1OCIEN-
CTBUS BO3MOX-
HBIX peUIeHUI

Cnabo ompene-
JSET U OLICHU-
BaeT Mocje-
CTBUS BO3MOX-
HBIX pELICHUI

Xopouio ormpe-
JIEJSIeT U Olle-
HHUBACT I10-
CJIeICTBUS
BO3MOJXHBIX

YcnemHo
ompeesieT u
OLIEHMBAET II0-
CIIEICTBUS
BO3MOXHBIX

HUH 3a7a4u. 3a/1auH. 3a/lauH. peleHuit 3a1a- | pemieHui 3aaa-
qu. qH.
OIIK-1. Cno- | U-1lonk-1 — He moxer nc- Cnabo ucnomnb- | XopoIio uc- VYcenemHo uc-

co0eH peniatb
TUTIOBBIE 33]1a-
4l npodeccuo-
HaJILHOU Jes-
TETLHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3a-
KOHOB Mare-
MaTHYECKHX,
€CTECTBEHHO-
Hay4YHBIX U
obmenpodec-
CHOHAJTBHBIX
JUCIUTUINH C
MpUMEHEHUEM
uHpopManu-
OHHO-
KOMMYHHUKa-
[IUOHHBIX TEX-
HOJIOTU

Hcnonb3yer oc-
HOBHBIE 3aKOHBI
€CTECTBEHHOHA-
YUHBIX JIUCIIH-
IUIMH JJ1A peiic-
HUS CTaHJAPT-
HBIX 33/1a4 B 00-
JIACTHU arpo3Ko-
JIOTUH, arPOXH-
MUHU U arporoy-
BOBCIACHUS.

MOJI30BaTh OC-
HOBHBIE 3aKOHBI
€CTEeCTBEHHOHA-
YUHBIX JUCIIH-
IIJIMH OJIA pCHIe-
HUS CTaHAapT-
HBIX 3a7a4 B 00-
JIACTH arpodKo-
JIOTHH, arPOXH-
MHUU ¥ arporoy-
BOBCJICHUS

3yeT OCHOBHBIC
3aKOHEI eCTe-
CTBEHHOHAYY-
HBIX THACIU-
TUTHH TS pe-
[IEHHUS CTaH-
JAPTHBIX 3371249
B 00J1acTH ar-
POIKOJIOTHH,
arpoXuMUU U
arporo4YBOBe-
IIeHUA

MOJIb3YET OC-
HOBHBIE 3aKO-
HBI €CTECTBEH-
HOHAYYHBIX
IUCIATUTAH IS
pelleHus CTaH-
JAPTHBIX 337249
B 00J1acTH ar-
POIKOJIOTHH,
arpoXuMUU U
arporo4YBOBe-
IIeHUA

MOJIE3YET OC-
HOBHEIE 3aKO0-
HBI €CTECTBEH-
HOHAYYHBIX
MUACIAIUINH IS
pelleHus CTaH-
JAPTHBIX 33719
B 00JIaCcTH ar-
PO3KOJIOTHH,
arpoOXWMUU U
arporovYBoBe-
IEHUA

B pe3ynbraTe 0ocBOCHUS NUCHUTUIMHBI (MOAYIS) « XUMUS» 00ydarOIIUNACs JODKEH:

3HaTh:




- OCHOBHBIC XUMHUYCCKHNEC TOHATUSI U 3aKOHBI,

XHUMHUYECKHUE JICMCHTBI U UX COCANHCHUS,

CBCIACHUA O CBOMCTBaxX HCOPTraHNYCCKUX U OPraHNYCCKUX U COCIIHHGHI/Ifl;

JAaMEHTaJIbHbIE pa3/ieiibl OPraHMYECKOW XUMUU;
- CTPOCHHE U CBOWCTBA OPTaHMYECKUX COCAMHECHHM, CIIOCOOBI UX TOTYUYCHHUS |

- METOJBI U CPEACTBA XUMHUYECKOI0 UCCIIEIOBAHNS HEOPIAaHUYECKUX U OPraHUYECKHUX BELIECTB
U UX MPEBPALICHUS.

VYMeThb:

- HCIIOJIb30BaTh CBOMCTBAa XUMHUYECKUX BELIECTB B JIAOOPATOPHON U MPOU3BOACTBEHHON
IIPAKTHKE;

- OCYHICCTBJIATH ITOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTC3 HHq)OpMaHI/II/I, IIPHUMCHATH CUCTEMHBIN
moaxoa i PCHICHHUA ITOCTABJICHHLBIX 3a1a4.

- pemath THIOBBIC 3a7a4 MPO(EeCCHOHATBHOM eI TETPHOCTA HAa OCHOBE 3HAHUI OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX, €CTECTBEHHOHAYUHBIX U 00IIeNpo(ecCHOHAIBHBIX JUCIUILUIUH C
npUMEHeHHEM MH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI

- YCTaHaBIMBaTh IPUYMHHO-CJIE/ICTBEHHbIE CBA3HU MEXY CTPOCHUEM MOJIEKYJI HEOPraHUUECKUX
Y OPraHUYECKUX BEIIECTB U UX PEAKIIMOHHOM CIIOCOOHOCTHIO;

- HaBBIKaAMH BBIMIOJIHEHUS XUMHUYECKUX JTAOOPATOPHBIX onepanuii, o0paboTku 1 ohopMIIeHHUS
€ro pe3yabTaToB, (POPMYINPOBAHUS BHIBOJIOB;

- METOJ/IaMU CHHTE3a OPTraHUYECKUX COCIMHEHU;
- MUCaTh YPaBHEHUSI XUMHUYECKUX PEAKIIUN U BECTH PACUEThI 10 HUM.
Bnaners:

- CIOCOOHOCTBIO MPOBEAEHUS 1a00PaTOPHOTO XUMUYECKOTO IKCIIEPUMEHTA, 00pabOTKU U
oopMIIeHHs ero pe3yabTaToB, (POPMyITUPOBaHHS BHIBOJOB;

- TpaBuiaMu O0e30macHoi paboThl B XMMHUECKOH JIaOopaTOpHH.

3.1. MaTrpumna cooTHeceHHs TeM/Pa31e/ioB Y4eOHOH TUCHMILIUHBI (MOIYJIs1)
U popMHUPYyeMBbIX B HUX 001EKYJIbTYPHBIX, 0011enpodeccHOHAIBHBIX

Komnerenumi
Tembl, pa3ensbl TUCIUTLTAHBI KOMIICTCHIIUH O6miee
VK-1 OIK-1 KOIMECTBO
KOMIICTCHITH I

Mopynsl. Heoprannueckasi 1 aHaIUTHYECKask XUMUS
1.1 OcHOBHBIC MMOHSATHS 1 3aKOHBI XUMHHU. DKBHU- + + 2
BAJICHT.
1.2 Crpoenue atoma. [lepnoanueckuii 3aK0H U MepUO- + + 2
JIMYECKast CUCTEMa XUMHUYECKHUX JIEMEHTOB.
1.3 PeakionHas cioCOOHOCTH BEINECTB. XHUMHUUECKAS + + 2
CBSI3b.
1.4 Xumnueckas kuHeTnka. CKOPOCTh XUMHUYECKHX pe- + + 2
aKIMIl 1 METOJIbI €€ PETryJIUPOBAHUSL.
1.5 Xumuueckoe u (a30Boe paBHOBECHE. + + 2




1.6 DHepreTnka XMMUYECKUX MPOIIECCOB. + +

1.7 XuMuueckne CUCTEMBI: PACTBOPBI, IUCIIEPCHBIE CH- + +

CTEMBI.

1.8 KommiekcHbIE COETUHEHUS. + +

1.9 OxucnuTenbHO-BOCCTAHOBUTENBHBIE CBOMCTBA BE- + +

IIECTB.

1.10 DneKTpOXMMUYECKHE CUCTEMBI. + + 2
1.11 HemeTanmsl U UX COeIMHEHUS + 2
1.12 MeTansl ¥ X COEIUHEHUS. + 2
1.13 Xumnueckast uaeHTU(DUKAINS: KAYECTBEHHBIM U + + 2
KOJIMYECTBEHHBIN aHAJIN3.

1.14 ®uznueckue u GU3NKO-XUMUIESCKHAE METOIbI aHa- + + 2
JIM3a BEIECTB.

Mogyns 2.0pranudeckas XuMus

2.1 Teoperndeckne OCHOBBI + + 2
OpPraHU4ecKOi XUMHHU

2.2 AtyKinYecKue mpeaesibHbIe YTIIEBOIOPOIbI + + 2
2.3 AuMKIMYecKre HenpeIeIbHbIe YTIEBOIOPOIbI + + 2
2.4 1{ukamyecKue yrieBoI0pOIbI + + 2
2.5 Cnuptsl 1 (heHoIIbI + + 2
2.6 KapOoHMIIbHBIE COCTUHCHHS + + 2
2.7 KapOoHOBBIE KUCIOTHI + + 2
pa3IMYHBIX TOMOJIOTHYECKUX PSIOB

2.8 IIpon3BoiHbIE KapOOHOBBIX KHCIOT + + 2
2.9 YrieBomsl + + 2
2.10 AzoTcoaeprkaniue OpraHuIecKie COSTHHCHUS + + 2
2.11 T'eTepOMKINYECKUE COCTUHEHUS + + 2
Monyns 3. @usudeckas 1 KOJUTOUIHAS XUMHUS

3.1 OcHoBHBIE TOHATHS (PU3MUECKOW M KOJUIOMIHOM + + 2
XUMHUU. OCHOBBI XUMHUYECKOH TEPMOIUHAMHKH.

3.2 PactBopsl. KomumnratuBHbIE CBOWCTBA paCTBOPOB. + +

3.3 KuciiotHo - OCHOBHBIC pPaBHOBECHS B pPacTBOpax. + +

BydepHbie cucteMsl

3.4 DIeKTPOXUMHUYECKUE CHCTEMBI. DIIEKTPOIHBIE TIPO- + + 2
1IECCBI

3.5 Xumunueckas knHetnka. Katamus +

3.6 Xumuueckoe u pa3zoBoe paBHOBECHE +

3.7 IloBepxHocTHBIE siBieHUs. AncopOuus. IloBepx- + +

HOCTHO — aKTUBHBIC BEIECTBA

3.8 Jlucnepcublie cuctembl. CBOMCTBA KOJJIOUIHBIX CHU- + + 2
CTEM.

3.9 PacTBOpHI BBICOKOMOJICKYIJISIDHBIX BemlecTB. [ere- + + 2
POTECHHBIE CUCTEMBI.

4. CTpyKTYypAa U cCoAepKaHUE TUCHUILIMHBI (MOLYJIA)
OO0masi TPy10eMKOCTh TUCHUILJIMHBI cocTaBisieT 6,0 3adeTHbIx enmuun 216 akan.




qaca.

4.1. O0beM TUMCHUILVINHBI U BUJbI Y4e0HO# padoThl

KosmmuectBo wacos
110 OYHOM (hopMe 00yUeHUS 10 3a04HOMU (op-
Bun 3anstuit Me 00ydeHus
B TOM YHCIIC
BCETO 1 kypc
2 cemectp 3 cemectp
OO0mass TPyIOEeMKOCTb JHMCIIH- 216 144 79 216
TUTHHBI
KoHTtakTHas pabora oOydarommx- 80 48 30 26
Csl C MPeNnoJiaBaTeyieM
AyauTOpHBIC 3aHATHSI, U3 HUX 80 48 32 26
JIEKIIUU 32 16 16 8
MPAKTUYECKHUE 3aHSITUS - - - -
nabopaTopHbIE PaOOTHI 48 32 16 18
CamocrositennbHass pabota 00y- 109 96 13 181
YaIOIINUXCS, B T.4Y.
BBITIOJHCHNE  MHJMBHYAJIbHBIX 40 - 181
3ajaHui
Hanmcanue pedepara 36 3 -
[Toxaroroska moxiiazga 20 3 -
KoHnTposis 27 - 27 9
Bua nToroBoro KoHTposis 3aueT 9K3aMeH JK3aMeH
4.2, Jlekuumn
OObeM B akaj. yacax
o OYHas 3a04YHas ®0pMpr€MBIG
Ne Paznen nucuumninHbl (MOAYIS), TEMBI JIEKITHI
thopma ¢dbopma KOMIIETEHIIHA
o0yuenusi | oOy4eHus
Pasnen 1. Heopranndeckas u aHanuTHuecKas XUMUS
1.1 | OcHOBHBIE TTOHATHS U 3aKOHBI XMMHUH.
OKBHUBAJICHT.
1.1.1 OcHOBHBIE HOHATHS U 3aKOHBI XUMHUH. 0,5 0,25 VK-1, OIIK-1
1.1.2.OxBHUBaJIEHT. 0,5 0,25 VK-1, OIIK-1
2 | Ctpoenue aroma. [leproandeckuii 3aKoH U Tie-
pUOIMYECKasi CHCTEMa XMMHYECKHUX JJIEMEHTOB.
2.1.1 Crpoenue aroma. [leproauueckuii 3aKoH 1 0,5 0,25 YK-1, OIIK-1
MIEPHOANYECKAsT CHCTEMAa XUMUYICCKUX DJIEMEH-
TOB.
2.1.2 TleprouuecKuii 3aKOH U IIEPUOTTICCKAs 0,5 0,25 VK-1, OIIK-1
CHUCTeMa XMMHUYECKHX DIIEMEHTOB
3 | PeakimmonHasi cmmocoOHOCTH BEIIECTB. XHUMHUYE-
CKasl CBS3b
3.1.1 PeakiioHHAas CIIOCOOHOCTD BEIIECTB. 0,5 0,25 VK-1, OIIK-1
3.1.2 Xumuueckas CBSI3b 0,5 0,25 VK-1, OIIK-1
4 | Xumnueckas kKuHeTuka. CKOPOCTh XMMHUYECKUX
peaxIuil 1 METOJIbI €€ PETyINPOBAHMSI.
4.1.1 XuMmuueckass KHHETHKA. 0,5 0,25 VK-1, OIIK-1
4.1.2 CKOpOCTh XUMHUYECKUX PEAKIUNA ¥ METOJIbI 0,5 0,25 VK-1, OIIK-1
€€ peryJrpoBaHusl.




5 | Xumuueckoe u (ha3oBoe paBHOBECHE.
5.1.1 Xumuueckoe paBHOBECHE. 0,5 0,25 VK-1, OIIK-1
5.1.2 ®a3oBoe paBHOBECHE. 0,5 0,25 VK-1, OIIK-1
6 | DHepreTrka XMMHUYECKUX TPOIIECCOB.
6.1.1 DHepreTuka XMMHYECKUX TPOIIECCOB. 0,5 0,25 VK-1, OIIK-1
7 | XuMUYECKHE CHUCTEMBI: PACTBOPHI, JTUCIIEPCHBIC
CHCTEMBI.
7.1.1 XuMH4YeCcKHe CUCTEMBI 0,5 0,25 VK-1, OIIK-1
7.1.2 PacTBOpBI, IUCHIEPCHBIEC CUCTEMBI. 1 0,25 VYK-1, OIIK-1
8 | KommekcHbIe COeOUHEHUS.
8.1.1 KoMIuiekcHbIE COEqUHEHMUS. 1 0,25 VK-1, OIIK-1
9 | OKHCIUTEILHO-BOCCTAHOBUTEIIBLHBIE  CBOMCTBA
BEIIECTB.
9.1.1 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEaK- 1 0,25 VK-1, OIIK-1
807051
10 | DAEKTPOXHUMHYECKHUE CUCTEMBI.
10.1.1 DAeKTPOXUMHYECKUE CUCTEMBI. 0,5 0,25 VK-1, OIIK-1
10.1.2 Dnextponu3 0,5 0,25 VYK-1, OIIK-1
11 | HemeTaiiel M UX COSIMHEHUS
11.1.1 Hemeranmubl 0,5 0,25 VYK-1, OIIK-1
11.1.2 CoenuHeHnss HEMETAJIJIOB 0,5 0,25 VK-1, OIIK-1
12 | MeTtaiibl 1 UX COEAUHEHHUS.
12.1.1 Meramnsl 0,5 0,25 VK-1, OIIK-1
12.1.2 CoequHeHns METAJLIOB 0,5 0,25 VK-1, OIIK-1
13 | Xumuueckast uieHTU(UKALMSA: KAaUECTBEHHBIH U
KOJIMYECTBEHHBIN aHaIN3
13.1.1 Xumudeckas uaeHTH(DUKAIMS: Kade- 0,5 0,25 VK-1, OIIK-1
CTBEHHBIH aHaIN3
13.1.2 Xumudeckas uIeHTH(DUKAIHS . KOJTUIEC- 0,5 0,25 VK-1, OIIK-1
CTBEHHBIN aHAIHU3.
14 0,5 VK-1, OIIK-1
14.1.1 ®usnueckue METOALI aHAIN3a BEIIECTB. 0.5
14.1.2 OU3NKO-XUMHUYECKHE METOIBI aHAIN3a 0,5 ' VK-1, OIIK-1
BEIIIECTB.
Pa3znen 2.0prannyeckast Xxumus
1 2.1 Teoperndeckne OCHOBBI OPTaHUYECKOH XH- 1 0,25 YK-1, OIIK-1
2-3 | 2.2 Auukimveckue mpeaeibHbIC U HeNPeIeib- 1 0,25 VK-1, OIIK-1
HBIE YTJIEBOJOPO/IBI
2.3 [luknuaeckue yriieBOI0POIbI 1 0,25 VK-1, OIIK-1
2.4 CriupThl 1 (heHOIIBI 1 0,25 YK-1, OIIK-1
2.5 KapOoHMIIbHBIE COCTUHECHHUS 1 0,25 VK-1, OIIK-1
7-8 | 2.6 KapOoHOBBIE KUCIOTHI pa3IHMYHBIX TOMOJIO- 1 0,25 VYK-1, OIIK-1




TUYECKHX PSIIOB U MX IPOU3BOJHBIE
9 2.7 YraeBopl. 0,25 VK-1, OIIK-1
10 | 2.8 AzoTconepxalire OpraHM4ecKue CoeTMHE- 0,25 VK-1, OIIK-1
HUS
11 | 2.9 'ereponukIn4YecKre COCIUHEHUS 1 VK-1, OIIK-1
Pazgen 3. dusnueckas U KOJUIOUIHAST XUMUSI
3.1 OcHOBHBIC MOHATUS PUINIECKON U KOJIIOHI- 1 0,25 VK-1, OIIK-1
HOM xuMHH. OCHOBBI XMMHYECKOH TEpMOIMHA-
MUKH.
3.2 PactBopsl. KomnuratuBHble CBOWCTBa pac- 1 0,25 VK-1, OIIK-1
TBOPOB.
3.3 KucioTHo - 0CHOBHBIE paBHOBECHS B PaCTBO- 1 0,25 YK-1, OIIK-1
pax. bydepHbie cucremsl
3.4 DIeKTpOXMMUYECKHE CUCTEMBI. DIEKTPOJ- 1 0,25 VYK-1, OIIK-1
HBIE MTPOLIECCHI
3.5 Xumunueckas kunernka. Karamus 0,25 VK-1, OIIK-1
3.6 Xummdeckoe u pa3zoBoe paBHOBECHE 0,25 YK-1, OIIK-1
3.7 TloBepxHocTHbIC siBiIcHUSA. AncopOuus. [lo- 0,25 VK-1, OIIK-1
BEPXHOCTHO — aKTHBHBIC BEIIIECTBA
3.8 HucnepcHbie cuctembl. CBOHCTBA KOJIJIOH/I- 1 0,25 VK-1, OIIK-1
HBIX CHCTEM.
3.9 PacTBOpBI BBICOKOMOJIEKYJISIPHBIX BEIECTB. 1 YK-1, OIIK-1
['eTeporeHHbIC CUCTEMBI.
4.3. IIpakTnyeckue 3aHATUSA
He npexycMoTpeHsl y4eOHBIM TIJIAHOM.
4.4. JlabopaTopHblie padoThI
Ne dopmu-
pa- O0BeM B akaj.gacax pyeMbie
aena KOMIIe-
HaumeHoBaHMe 3aHATUSA O4dHas 3a04YHas
(Te- ¢dopma ¢dbopma TeHH
MBI) oOyueHust | o0ydeHHs
Monayns 1. Heoprannueckast 1 aHaIuTUUYECKask XUMHUS
1 Texnuka 6€30MaCHOCTH TIpU PabOTE B XMMHYECKOM Jia- 2 YK-1,
Ooparopur. DKCIEPUMEHTAILHOE ONpECIICHUEe YKBH- OIIK-1
BaJICHTAa HEU3BECTHOTO METaJlIa
7 [TpuroroBieHne pacTBOPOB 3aJaHHON KOHIICHTPAIIUU 2 YK-1,
OI1K-1
8 M3ydeHue mporueccoB 3JIEKTPOIUTHUECKON TucCoIra- 2 YK-1,
U U TUIPOJIN3a COJICH. OINK-1
9 N3yueHne CBOMCTB KOMIUIEKCHBIX COCIMHEHUM. 2 VK-1,
OIlK-1
10 M3ydeHne OKUCIUTETHHO — BOCCTAHOBHTEIBHBIX IPO- 2 YK-1,
1[ECCOB. OIIK-1
11 N3yueHune CBONCTB TraJIOr€HOB, CEPhl M KX COCAMHEHUH. 2 YK-1,
OI1K-1
11 | Usyuenue cBoiicTs HemeTawioB IV-V rpynmbl U uX 2 YK-1,




OIIK-1

COETUHEHU.
12 WNydeHne CBONCTB aKTUBHBIX METAUIOB U UX COEIUHE- VK-1,
. OIlK-1
12 N3yueHne CBOMCTB MEPEXOAHBIX METAIOB U UX COEU- VK-1,
HEHHI. OIIK-1
13 Omnpenenenne coxepxanus coneit xenesa (I11) B pac- YK-1,
TBOPAxX METOJIOM I'PaBUMETPHYECKOTO aHAIU3a OINK-1
13 OnpeneneHre KUCIOTHOCTH IUIOAOB M OBOIIEH METO- VK-1,
JIOM aJIKaTMMETPUYECKOT0 TUTPOBAHUS OIIK-1
14 DOTOKOJIOPUMETPUYECKOE OMpPENEICHHE COJelH Menu YK-1,
(1) B pactBOpeE. OIIK-1
Mopnyns 2.0pranundeckas XuMus
2-3 N3ydyeHue mnpenenbHbIX U HENPEACIbHBIX YIJIEBO- 0,5 YK-1,
JIOPOJIOB OIIK-1
4 N3yuenne apoMaTruecKux yriieBoJ10pOI0B 0,5 YK-1,
OIlK-1
5 N3ydyenne cnmproB 0,5 YK-1,
OIlK-1
5 N3ydenne (eHOJIOB M MPOCTHIX IPUPOB. 0,5 YK-1,
OIlK-1
6 N3ydeHne anpaeruioB U KETOHOB. 0,5 VK-1,
OIlK-1
7 N3yuenne kapOOHOBBIX KUCIOT 0,5 VK-1,
OI1K-1
8 N3yuenue cioxxHBIX 3(UPOB, )KUPOB U MbLIA. 0,5 VK-1,
OIlK-1
9 N3yueHune yrneBoaos. 0,5 YK-1,
OI1K-1
10 N3yueHne aMHHOB U aMUJIOB KUCIIOT. 0,5 VK-1,
OIlK-1
11 N3yueHune reTepouuKINYECKUX COEIUHEHHII. 0,5 VK-1,
OI1K-1
Monynb 3.Du3nueckas U KOJTOUIHAS XUMUS
1 Omnpenenenre MOISIPHOW MacChl HEIJIEKTPOIUTA KPUO- YK-1,
CKOIMMYECKUM METOJOM. OIIK-1
2 Onpenenenre CTENEHW MUCCOIMAIMKA PACTBOPEHHOTO YK-1,
BEILIECTBA U OCMOTHUYECKOI'0 JABJIEHUSA PacTBOpPa KPUO- OIlK-1
CKOMMUYECKIM METOJIOM
3 KonopuMerpruueckuii METOT ONTpEAEIEHUS] KOHIIEHTPA- YK-1,
IIUU BOJIOPOAHBIX HOHOB (pH cpenbr) OIlK-1
4 Onpenenenne pH pacTBOpOB MOTEHHHOMETPUYECKUM YK-1,
METOJIOM. OIlK-1
5 BinsHNEe KOHLIEHTpAalMM pPEarupyrolux BeEIIECTB U YK-1,
TEMIEPaTyphl Cpellbl Ha CKOPOCTh XUMHUYECKOW peax- OIlK-1
1007078
6 AncopOnust yKCyCHOM KUCITIOTHI TTOYBOM VK-1,

OIIK-1




[Tonydyenune KomIOUIHBIX pacTBOpoB. Koarymsuus 30-

Ien

VK-1,
OIIK-1

H3ydeHue CBOMCTB BHICOKOMOJIEKYISPHBIX COSAMHEHUN 2 -

YK-1,
OIIK-1

Mognyib 2. Oprannueckas

XUMMUA

2-3

N3yuenue cBOMCTB IIpe-
JENBHBIX W HENpeJeNIbHBIX
YII€BOIOPOAOB

0,25

IITaTUB C  IpoOMpKamy;
CIIUPTOBKA, CTEKJISIHHAS
MAJI0YKa; CHHSS JTAKMYyCOBast
OyMakka; HaCBIIIEHHBIE YT-
JIEBOAOPOABI (PKUJIKHE); HE-
HACBIIICHHBIC  YTJIEBOJIOPO-
IbI (KUJIKHUE); pacTBOp Opo-
mMa B CCls rasoorBomgHas
TpyOKa; IITaTUB C 3aKpel-
JICHHON B 3aXUME MPOOHp-
Kol 0e3 JHa;, CTEKI0BaTa;
KapOoua Kanblus (Kycodka-
MH); TIOAKUCICHHBIM 1H.
pactBop KMnOg4

YK-1,
OIIK-1

N3yuenue CBOMCTB apo-
MaTUYECKHUX YIJIEBOJIOPOJIOB

0,25

IITaTUB C  [poOupKamH,
OpoMHas BOJa, IMKJIOTEK-
caH, OC€H30JI, CKHIUAAp, TO-
JqyoJl, HUTpoOEH30J, BOIS-
Hasi OaHs, CKalblelb, YHU-
BepcalbHas MHJIUKaTOpHas
OyMakka

YK-1,
OIIK-1

N3yuenue CBOICTB

CIIUPTOB

0,5

HITaTUB C MPOOUpPKaMH, MU-
NeTKH Ha 2 MJI, 3TUJIOBBINA
criupTt 96% - HBIN, U30aMHU-
JOBBIM  CHMPT, TJIMIEPUH,
MaHHHT, JIAKMYC KPacHbIH U
CUHMH, (eHondranenH, nu-
MMeTKH Ha 1-2MJI, CTEKIISH-
Hast MaJIovKa, TIUIIe-
puH,puIbTpOBaIbHAS OyMma-
ra; 2H. pacTBOp TUJIPOKCHIA
aMMOHMS, pa3jIuyHble (Qe-
HOJIBI

YK-1,
OIlK-1

N3ydenue cBoiicTB (e-
HOJIOB U TIPOCTHIX 3(UPOB.

0,5

HITaTUB C MPOOHPKAMU,
IUIETKH Ha 2 MII, JaKMyc
KpacHbIi W CUHUH, (QeHO-
dranenn, numneTku Ha -
2MJI, CTEKJSHHas Iajo4kKa,
TIULEepUH, pUIBTpOBATIbHAS
Oymara; 2H. pacTBOp THUI-
pOKCH/Ia aMMOHMS; pa3iIny-
HbIe (DEHOJIBI

YK-1,
OIIK-1

N3ydyeHue CBOWCTB aib-
JIETUJIOB U KETOHOB.

0,5

HITaTUB C NPOOHpKaMH,
CIIHPTOBKA,  Ta300TBOAHAS

YK-1,
OIIK-1




TpyOKa, ATUJIOBBIA CIUPT,
Ouxpomar Kaaus B HOPOUI-
Ke, pa30aBicHHas CcepHas
KHUCIIOTa, cTakaH Ha 100m

N3ydyeHue CBOWCTB Kap-
OOHOBBIX KUCJIOT

0,5

IITaTUB C TPOOHUPKAMH,
CKJISIHKHU C pacTBOpaMu pas-
JUYHBIX OPTaHUYECKUX KHC-
70T, eHOJI, TIUIEPHH,
BUHHOKHUCIIBIN KaJIMii-
HaTpuii (3-5%Hblii pac-
TBOP), PAaCTBOP MEIHOTO
KyIopoca.

YK-1,
OIIK-1

[lonyyenne u wusydyeHue
CBOWCTB CJIOKHBIX 3(UPOB,
JKUPOB U MbLIA.

0,5

IITaTHB C TPOOHpKaMH,
MUICTKH Ha 2 MII, BOASHAas
OaHsi, STHJIOBBIN CHUPT, Jie-
JsiHAsi YKCyCHasi KHCJIOTa,
pacTUTEIBHOE MACIO, >KU-
BOTHBIN JKHp, CepHas KHC-
JI0Ta, XJIOPUJ HATPUS

YK-1,
OIIK-1

W3yuenune cBOKMCTB yrie-
BOJIOB.

0,5

MITaTUB C MPOOHPKAMU,
NUMNETKH Ha 2 MJI, BOASHAs
Oans, mwmHap Ha 20 Mo,
2% pacTBOp caxapo3bl,
pa3baBiieHHas cepHasl Kuc-
J0Ta, PacTBOp THAPOKCHIA
HaTpusi, pacTBOp cCyibdara
meau (I1), aMMuaunblii pac-
TBOp okcuja cepedpa (1).

YK-1,
OIIK-1

10

N3ydyeHue CBOWCTB amu-
HOB ¥ aMUJIOB KHUCIIOT.

0,25

HITaTUB C IPOOHpPKAMH,
IIUIIETKA, AHWUJIMH, KOHIICH-
TPUpPOBaHHAs COJSHAs KHUC-
JoTa, pa30aBiieHHasl cepHas
KHUCJIOTA, paz0aBlIeHHBIN
pacTBop TUIPOKCHUIA
HaTpus, ¢denondranenn
pacTBOp MOYEBUHBI

YK-1,
OIIK-1

11

[lonyyenne n wuzydeHue
CBOMCTB TI'€TEPOLMKINYECKUX
COCTUHEHUN.

0,25

HITaTUB € MPOOUpPKaMU
CKIIIHKU C pacTBOpamMu pas-
JIAYHBIX TeTEPOIUKITHYC-
CKHX COCIMHECHUH

YK-1,
OIIK-1

Monyinb 3. ®uzny

€CKadA U KOJIJIOMaHass XUMHA

Omnpenenenue MOJISIPHOU
Macchl HEDJIEKTPOJIHNTA KPHO-
CKOIMYECKHM METOIOM.

2

MITaTUB C  NpoOMpKaMu;
CIIUPTOBKA, CTEKJISTHHAS
Najioyka, KpHUCTAJIIU3aTop,

TIFOK03a, BECHI

YK-1,
OIIK-1

OnpeneneHne CTENEHU JHUC-
coIrann PacTBOPEHHOTO
BEIISCTBA M OCMOTHYECKOTO
JIaBJICHUsI pacTBOpa KPUOCKO-
MUYECKUM METOI0M

HITaTUB C IPOOUPKAMH;
CIIUPTOBKA; CTEKJISTHHAs
NaJI0YKa, KPUCTAILIIN3ATOD,
pacTBOpHI BELIECTB

YK-1,
OIIK-1




3 | Onpenenenust KOHIICHTPAITMH

2 - Ha6op pacTBOpOB MHIMKa-

YK-1,

BOOpOoAHBIX HOHOB (pH cpe- TOpOB, Oy(epHbIe cMecH, OIIK-1
JIbI) METOZIOM KOJIOPHUMETPH- MUIETKU Ha SMII, pacTBOPHI
YEeCKOro aHaIu3a JTUMOHHOM KUCIIOTBI U OYPBI.

4 | Onpenenenne pH pacTtBopoB 2 - Crakanbl Ha 100ma u 50 M1, | YK-1,
MOTCHIIMOMETPUIECKUM  Me- pacTBOp XJOpUIA Kaus, OIIK-1
TOJOM. ¢dbunpTpoBaNbHAA OyMara,

OBOIIN.

5 | U3ydyeHune BIMSHUSA KOHIICH- 2 - [TpoOupkwu, crakaHsbl, TEp- YK-1,
Tpaluuu pearupyrolmux Be- MOMETP, PaCTBOP CEPHOMI OIIK-1
IIECTB U TEMIIEPaTypbl Cpeibl KHCIIOTBI U PaCTBOpP THO-

Ha CKOPOCTb XMMUYECKOU pe- cynbeara HaTpus
aKIUU.

6 | U3yuenne amcopOuum ykcyc- 2 - Kon6ws1, Boponka, Oroperka, | YK-1,
HOM KHCTIOTHI TOYBOU pacTBOp yKCYCHOM KHCIOTHI | ([IK-1

U PacTBOp  THUAPOKCHUAA
HATpPUSL.

7 | llonyuenue KOJUIOMJIHBIX 2 - mratue ¢ npobupkamy; | YK-1,
pPacTBOPOB. CIIUPTOBKA, crexisanas | OIIK-1
N3ydeHue Koarymisiuu 30Jei Najg04yka, KpUCTAJLIIU3aTop,

pacTBOPHI BEUIECTB

8 | I3yueHne CBOMCTB BBICOKO- 2 - mTaTuB ¢ npobupkamu; | YK-1,
MOJICKYTAPHBIX COCAMHCHNH CITUPTOBKA; crexnsanHas | OIIK-1

najjouka, KpHuCTalJIn3aTrop,

PacTBOPHI BEIIECTB

4.5. CamocrosiTesibHAsA padoTa 00y4arOIIUXCS

OObeM akaj. yacoB
Paznen nucuunmune! (Tema) Buna camocrositensHOM paboTh
O4YyHas1 3a04YHas
¢dopma ¢dhopma
oOyueHus | oOydeHUs
OcCHOBHBbIE TTOHATHS U 3aKOHBI XUMUU. | BhIMOMHEHE WHINBUTYaTbHBIX 2 10
OKBHUBAJICHT 3aIaHUI
Crpoenue atoma. [lepnoanueckuit Hanucanue pedepara 2 -
3aKOH U NIEPUOJUYECKasi CUCTEMA XU- 2 -
TloaroroBka nokiana
MUYECKHX IJIEMEHTOB
Peaknuonnas crioco6HOCTh Bemects. | Hanucanue pedepara 2 -
XuMH4eckast CBA3b IloaroroBka gokniana 2 -
Xumunueckasi Kuaetuka. CKOpocTh Hammcanne pedepara 2 -
XUMUYECKUX PEaKUUid U METOMbI € 2 -
TloaroroBka mokiana
PETYIUPOBAHMS.
Xumuueckoe u ¢pa3oBoe paBHoBecue. | Hanmmcanue pedepara 2 -
IToaroroBka gokiana 2 -
Hanucanue pedepara 2 -
OHepreTuka XUMHYECKHUX MPOLIECCOB.
ITogroroBka noknana 2 -
XUMHUYECKUE CUCTEMBI: PACTBOPBHI, Hanucanue pedepara 2 -
JUCTIEPCHBIE CUCTEMBI. IToaroroBka noksana 2 -




BrinosiHeHne MHIUBUIYATbHBIX
3aJIaHUN

KommiiekcHrle coequHEHN.

Hanucanue pedepara

IloaroroBka mokianaa

BrinosnneHne MHIUBUIYIbHBIX
3aJIaHUN

OKHUCIATEILHO-BOCCTAHOBUTEIIHHBIE
CBOMCTBA BEILIECTB.

Hanucanme pedepara

IToaroroBka gokiaga

N

Brinonnenue MHANBUYATIbHBIX
3aaHUuN

N

DIIEKTPOXUMUYECKUE CUCTEMBI.

Hanucanme pedepara

IloaroroBka mokiaaa

Hewmeramns u ux COCAUHCHUA

Hanucanue pedepara

IloaroroBka nokiaaa

MeTamisl 1 uX COCAUHCHMU.

Hanucanue pedepara

IToaroroBka gokiaga

Brinonnenue nHANBUTYATbHBIX
3aaHUuN

N ININININININ

10

Xumuuaeckast uIeHTH(GUKAIus: Kade-
CTBEHHBI U KOJMYECTBEHHBIN aHa-
3.

Brinonnenue nHANBUTYATIbHBIX
3aaHUuN

10

Hanucanue pedepara

IloaroroBka nokianaa

dusnueckue u CI)I/I3I/IKO'XI/IMI/ILIGCKI/IG
METOJBI aHaJIn3a BCIICCTB.

Hanucanue pedepara

IToaroroBka gokiana

BrinosiHeHnE MHIMBUAYAIBHBIX
3aJaHuN

32

10

2.

OpFaHI/I‘{eCKa}I XUMUA

TeopeTnyeckue OCHOBBI OPraHU-
YeCKO XUMUN

BrimonHeHne MHANBUIYATb-
HBIX 3aJJaHNI (TECTOB)

10

Harnucanne pedepara

IToaroroBka goknanga

ATMKIMYECKHE TTPEICIIbHBIC YTIIEBO-
JIOPOIBI

Hanucanue pedepara

IToaroroska pokiaaa

BreimonHenne UHIUBUAyalb-
HBIX 3a/1aHUH (TECTOB)

T T TS IS

ALMKINYECKUE HENpeAeNbHbIE yTiie-
BOJIOPOJIBI

Hanucanune pedepara

N

ITonroroska mokiama

[EEN

BeImonHeHne  WHIUBUYab-
HBIX 3aJJaHUH (TECTOB)

[{uknuyeckue yriaeBo10poabl

Harmmucanne pedepara

IToaroroska mokiama

BreimonHeHne UHIUBUAYaNb-
HBIX 3a/IaHUH (TECTOB)

Criupthl U EHOIBI

Hanucanune pedepara

IToaroroBka goxiana

BreimonHeHne UHIUBUAYaNb-
HBIX 3a/IaHUH (TECTOB)

KapOonunbHbIe cOeqMHEHUS

Harmmmcanne pedepara

IToaroroBka goxkiana




BrimonHeHne MHAMBUIYATb- 1 10
HBIX 3a1aHUH (TECTOB)
Kap6oHOBBIE KHCTTOTHI pa3TUYHBIX Hanucanne pedepara 1 -
TOMOJIOTHYECKUX PSJIOB [TonroroBka nokiiana 1 -
BrimonnHeHne  MHAMBUIYAb- 1 10
HBIX 3a1aHU (TECTOB)
Hanucanne pedepara 1 -
ITonroroBka nokiana 1 -
[Tpou3BoHBIE KAPOOHOBBIX KUCIOT
BelntonHeHne MHAUBUIYAIIb- 1 10
HBIX 3a1aHUH (TECTOB)
A3oTconepkaiiiue OopraHu4eckue co- Hanucanne pedepara 1 -
eIMHEHUS [TonroroBka nokiiana 1 -
BrimonnHeHe  MHAMBUIYAb- 1 16
HBIX 3a1aHUH (TECTOB)
Harmncanme pedepara 1 -
IToaroroBka mokiana 1 -
I'eTepolMkiinuecKkue COEOUHEHUS
BelntonHeHne MHAMBUIYAIIb- 1 15
HBIX 3a1aHUH (TECTOB)
3.®usndeckast ¥ KOJUIOUIHAS XHUMHUS 30
OCHOBHLIEU: MOHSTHS g)mﬂqecxon PaGoTa ¢ KOHCIIEKTOM JEKLIIH. . -
U KONIOUAHOH XuMUH. OCHOBBL XU- | (yyperyrrs Ha KOHTDOTBHBIE BO-
MUYECKOU TEPMOIMHAMUKH. TPOCHL
. PaboTa ¢ KOHCTIEKTOM JICKITHH. 1 -
PactBopel. KomnuratusHele cBoiicTBa
OTBETUTH HA KOHTPOJIHHBIC BO-
PacTBOpPOB.
TIPOCHI
PaboTa ¢ KOHCTIEKTOM JIEKITUH. 2 -
KHCTIOTHO - OCHOBHBIC PaBHOBECHS B
OTBeTUTH Ha KOHTPOJIBHBIE BO-
pactBopax. bydepHsie cucTeMbl
TIPOCHI
PaboTa ¢ KOHCTIEKTOM JIEKITUH. 2 -
DNEKTPOXUMHYECKHE CUCTEMBI.
OTBETUTH Ha KOHTPOJIHHBIE BO-
ONEeKTPOJHBIE TPOLECCHI
TIPOCHI
PaGota ¢ KOHCTIEKTOM JIEKITUH. -
Xumudeckast knaetuka. Karanms OTBETUTH HA KOHTPOJIHHBIE BO-
TIPOCHI
1 -
PaGota ¢ KOHCTIEKTOM JIEKIUH.
Xumuueckoe U (azoBoe paBHoBecue | OTBETUTHh Ha KOHTPOJIbHBIE BO-
TIPOCHI
[ToBepxHOCTHBIE sBIeHUS. AJcopO- | PaboTa ¢ KOHCIIEKTOM JIEKIIHH. -
s, [ToBepXHOCTHO — aKkTHUBHBIE Be- | OTBETUTH HA KOHTPOJBHBIC BO-
11ECTBA IPOCHI 1
. PaboTa ¢ KOHCTIEKTOM JIEKITUH. 2 -
Hucnepcusie  cucrembl. (CBOMCTBa
OTBETUTH Ha KOHTPOJIHHBIE BO-
KOJUTOM/THBIX CUCTEM.
TIPOCHI
Pabota ¢ KOHCTIEKTOM JIEKITUH. 2 -
PactBoOpEI BBICOKOMOJIEKYJISIPHBIX
OTBeTUTH Ha KOHTPOJIBHBIE BO-
BEIIECTB. [ €TepOreHHbIE CHCTEMBI.
TIPOCHI
109 181

12




MeTtonudeckoe obecredeHne st CaMOCTOSTEIbHON PabOThI IO AUCIUILTHHE (MOAYIO):

Mopayas 1. «Heopranuyeckasi 1 aHAJTUTHYECKAS] XUMUS»

1.IMTandutoB B.®., Tapacosa C. B., Ky3uenosa P.B., lllenkoBuukosa H.B., Cumbupckux
E.C. Meroanieckoe pyKOBOJCTBO K CaMOCTOSATEILHOM padoTe mo xumun. Paznen «Heopranude-
ckas xumus» /B.®. ITandutos, C.B. Tapacora, P.B. Ky3uenosa, H.B. IllenkoBuukosa, E.C.
CumOupckux /- MUYYpHUHCK, H3AaTeIbCTBO: MMUYYPUHCKOTO T'OCYIApCTBEHHOIO arpapHoro
yHuBepcurera.- 2024.

2.ITanduror B.®., Tapacora C. B., Ky3nemnora P.B., lllenkopaukoBa H.B., CumOoupckux
E.C. Meroanueckoe pPyKOBOJICTBO K JIAOOPATOPHBIM 3aHITHIM M CAMOCTOSTEIBHOU paboTe 1Mo
XUMHH JUIS CTYACHTOB arpoHoMudeckux By30B / B.®. Ilanduros , C. B. Tapacosa, P.B. Ky3ue-
nosa, H.B. lllenkoBuukosa, E.C. CumOupckux /- MUUypHHCK, W3aTeNbCTBO.. MUYYypUHCKOTO
rOCYJapCTBEHHOTO arpapHoro yHuBepcurerta.- 2024,

3. [TanduroB B.d., Tapacosa C. B., Ky3unenona P.B., lllenkoBaukoBa H.B. Mertoanueckue
YKa3aHUS MO BBHIMOJHEHHIO TECTOBOIO KOHTPOJISI 3HAHUN O AUCHUIUINHE «XUMHS HeopraHuye-
ckas u aHanutrueckas» / B.®. [Tanduros, C.B. Tapacosa, P.B. Ky3uerosa, H.B. IllenkoBHuKO-
Ba/- MUYYpHUHCK, HW3aTeNIbCTBO.. MHUYYPHHCKOTO TOCYIAPCTBEHHOIO arpapHOro yHHBEPCHTE-
ta.- 2024.

Moayab 2. Oprannyeckass XuMust

1. ITandputoB B.®., Tapacosa C. B., Ky3nenosa P.B., lllenkoBuukoBa H.B., CumOup-
ckux E.C. Metoanueckoe pyKOBOACTBO K CAMOCTOSITENILHOM paboTe Mo OpraHuYecKOd XHUMHH.
/B.®. Tlanduros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. Illenkosuukora, E.C. CumOupckux /-
MuuypuHCK, H30aTeNbCTBO.. MHUYPUHCKOTO TOCYAapCTBEHHOTO arpapHOr0 yYHHUBEPCUTETA.-
2024

2. Cumbupckux E.C., banuna JLE., OcunoBa T.A. MeTonuyeckoe pyKOBOJACTBO K Ja0o0-
patopHbIM 3aHSATHAM 10 opranuyeckoir xumuu./ E.C. CumOupckux, JIL.E. baguna
T.A. Ocurnoa /- Mudypunck-Haykorpan , W3AarenbCTBO.. MHUYYPUHCKOTO TOCYIapCTBEHHOTO
arpapHoro yHuBepcutera. - 2024.

3. Cumbupckux E.C., IllenxoBaukoBa H.B. HoMeHknaTypa opraHuyeckux COEIMHEHUH.
VYuebnoe nocodue. / E.C. Cumbupckux, H.B. lllenkoBankoa/ Muuypunck-Haykorpan: M3a-Bo
Muul'AY, 2024.

4. Cumbupckux E.C. CBoiicTBa pacTBOPOB BBICOKOMOJIEKYJISIpHBIX coeauneruid. / E.C.
Cum6bupckux/ Muaypunck-Haykorpaa: U3a-so Muul'AY, 2024.

Monayan3. @usnyeckasi ¥ KOJJIOUIHAS XUMMUS

1.Ky3uenona P.B, KocenkoBa O.B.— Meroanyeckoe pyKOBOACTBO K JJaOOpPaTOPHBIM 3a-
HATUSIM TI0 (PU3UYECKON XUMUU: VYuebnoe nmocobue/ Muuypunck - Haykorpan: M3a-Bo
OI'bOY BIIO Muul'AY, 2024.

2. CamoOupckux E.C., IlanputoB B.®. JlaGopaTopHBIii MPaKTUKYM 1O (DU3HYECKOH U
KOJJTOUAHOM xuMuu. YueOHoe nocobue. MuuypuHck, 2024,

4.6 BoinosiHeHHE KOHTPOJILHOI PadoThl 00y4alOIIMMUCS 3204HOI (hOpMBbI

Baxnoii hopmoit caMocTOATENFHON pabOThl 00YYAIOIINUXCS SBISIETCS HAITUCAHUE THCH-
MEHHBIX pa0doT, B TOM YHCJIe€ KOHTPOJIBHON PabOThI 1O JaHHOUW TUCIUTUINHE.

Lleny BBIOTHEHUS KOHTPOJIBHOW PabOTHI:

— CUCTeMaTu3alusl, 3aKperyIeHHe U yriIyOJieHue TeOPEeTHUECKUX 3HAHUI U YMEHHUH MpH-
MCHSATD UX IJI PCHICHUA KOHKPCTHBIX NPAaKTHYCCKUX 3a/1a4,

— pa3BHUTHE HABBIKOB CAMOCTOSTEIBHON HAyYHOH paOOTHI (IJIAHWPOBAHUE U IPOBEICHHE
HCCIIEIOBAaHMA, pPab0Ta ¢ HAyYHOU M CIIPaBOYHOH JINTEpaTypol, HOPMaTHBHBIMH IPAaBOBBIMH aK-
TaMH, UHTEPIPETAlUs MOTYYCHHBIX Pe3yJIbTaTOB, UX MPaBUIIbHOE U3JI0KEHUE H OPOPMIICHHE).

PaboTa nomkHa oTBEUaTh CICAYIOMUM TPEOOBAHUSIM:



— CaMOCTOSITENIbHOCTh MCCIIEIOBAHUS;

— (hopMHpOBaHHE aBTOPCKOH IMO3UIMU IO OCHOBHBIM TEOPETUYECKHUMHU MTPOOIEMHBIM BO-
npocam;

— aHAJIN3 HAYYHOH M y4eOHOM JIUTEepaTyphl 110 TEME HCCIICAOBAHHUS;

— CBSI3b IIpEJMETa MCCIIEIOBAaHMS C aKTyalbHBIMH IpoOieMaMu COBPEMEHHOH HAayKH H
NPaKTUKU;

— JIOTHYHOCTb U3JI0KEHHSI, apT'yMEHTHPOBAHHOCTH BBIBOIOB M 0000IICHNUH;

— Hay4YHO-TIPAKTUYECKas aKTyaTbHOCTh pabOTHI.

B koHTpONBHOM paboTe 00ydaronmiicss TOJKEH OTBETUTH HA S5 BOIIPOCOB.

KontpospHast paboTa BBINONHSAETCS B COOTBETCTBUU C JIBYMS MOCICIHUMH Idpamu
mumdpa mo cooTBeTCTBYIOMIEH Tabnuie. Homepa BOmpocoB KOHTPOJIBHON pabOThl HAXOAATCS Ha
HepeceyeHNH PSAJA0B U CTOJOLOB, I/Ie CTOJNOEI - 3TO MPEANOCICIHSS, a Pl - ATO MOCIEIHSSA
nudpa mudpa cTyaeHTa.

OTBeTHI 1al0TCSl B KPATKOM M3JIOKEHHUH, HO JIOJDKHBI COJIEPKATh KOHKPETHBIN MaTepua,
10 KOTOPOMY ONPEAEISIETCS YPOBEHb IPOPAOOTKH BOIIPOCA.

4.7. Conep:kaHue pa3aesioB IMCUUILIHMHBI

Mopnyas 1. Heoprannueckasi 1 aHaJIUTHYeCKAsI XUMMS.

1. OcHOBHBIC IOHATHS ¥ 3aKOHBI XHMHHU. DKBHUBAJICHT

[IpenmMer n3yuenus xumMuu. MecTo XMMHMHU B LI€JIOM U HEOPTaHUYECKOW XMMHH B YACTHOCTH
Cpea €CTECTBEHHO - HAayYHBIX JUCLUIUIMH. POJIb XMMM3alMK B Pa3BUTHU CEIBCKOTO XO035ICTBA
U IUIIEBOro NMpou3BojacTBa. OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYISIpHbIE Macchl. IIpocThie u
CJIOKHBIe BellecTBa. HoMmeHkiaTypa HeopraHuueckux BemiecTB. Monb. MousipHas Macca.
Monsipablii 00beM. ATOMBI. DneMeHThl. Monekyibl. CTexruoMeTpusi. 3aKOH COXPaHEHUsT MacChI
U DHEpPruu. 3aKOH IOCTOSHCTBA COCTaBa: JAIbTOHMJBI U OepTouinibl. 3aKOH ABOraipo u
CIIEICTBUSL U3 HEro. 3aKOH KpPAaTHBIX OTHOIICHHWH. 3aKOH 3KBUBAJEHTOB. MomspHas Macca
JKBHMBaJIeHTa. Mcnonp3oBaHME XMMMUYECKHMX NOHATHN, 3aKOHOB M METOAOB MCCIEIOBAaHUS B
CEJIbCKOXO3SMCTBEHHBIX M OMOJIOTMUECKUX HayKax. DKOJIOrMYecKas ONacHOCTh HErpaMOTHOIO
IIPUMEHEHNS XUMHYECKHUX MPOAYKTOB B CEJILCKOM XO3SIICTBE.

2. Ctpoenne atoma. Ilepuoanyeckuii 3aK0OH ¥ NepruoOIUYECKAs CHCTEMa XMMHYECKHX
3JIEMEHTOB.

OcCHOBHBIE IPUHIUIIBI KBAHTOBOW TEOPUHU CTPOEHUS BEIIECTBA: IPEACTABICHUS O KOPILyC-
KYJISIPHO-BOJIHOBOM JyaJIU3ME SIBJICHUN MUKPOMHPA, IPUHIIUIIE HEOIIPEACICHHOCTH, YPABHEHUN
HIpenunrepa, BoIHOBON (pyHKIMH, aTOMHOM opOuTanu. KBaHTOBBIE YKCia: TJIaBHOE, OpOUTATb-
HO€, MarHUTHOE U CIMHOBOE. DHEPreTMUeCKWe YPOBHU U MOJYpOBHH aToMa. Buj BOJIHOBBIX
(GyHKLUH, OTBEYAIOLINX PA3IIMYHBIM OPOUTAILHBIM KBAHTOBBIM YHCIIaM, U pacrpeiesICHUe dJIeK-
TPOHHOM MJIOTHOCTH HAa PA3JIMYHBIX aTOMHBIX OpOUTANIAX.

[TpuHIUNBI 3aM0JIHEHHsT SJIEKTPOHHBIX OpOUTajel aToMa B OCHOBHOM COCTOSTHUM: HPUH-
nun [laymm, npaBuno XyHaa. DIeKTpOHHBIE EMKOCTH OpOUTalnel, molypOBHEW W YpOBHEH aTo-
Ma. CriocoObl 3aIMCH AJIEKTPOHHBIX (HOPMYIT aTOMa.

[Iepnonnueckas cucremMa U CTPOEHUE aTOMOB 3JIEMEHTOB. [locTpoeHue CTpyKTyphl epuo-
JUYECKON CUCTEMBI, MCXOJA U3 SHEPreTUYECKOM IOCIIEN0BATEIBbHOCTH IOJYPOBHEH aTOMOB.
[MousiTre mepuoa, TPYIIbI, TOATPYIIEI TEPHOAUIESCKON CHCTEMEI. S-, p-, -, f-3meMeHThI U ux
pacIoyio’keHle B CTPYKType neprouueckoi cuctembl. CoBpeMeHHas (OpMYIHPOBKA MEPHOIHU-
YECKOI'0 3aKOHa. /[TMHHO- 1 KOPOTKONEPHUOAHBIM BAPUAHTHI MEPUOJUYECKON cucTeMbl. X oco-
O6eHHocTu. PacronojkeHue B HUX METAJIJIOB U HEMETAJUIOB. 3HAUEHUE MEePUOJUUYECKOro 3aKOHa
JUTSL XUMUH.

CaolicTBa aTOMOB 2JIEMEHTOB (ITOTEHIMAI HOHU3ALUH, CPOJICTBO K 3JIEKTPOHY, DJIEKTPOOT-
pHUIIATEILHOCTD, paanychl BaH-aep-Baanbca), o0mpe XMMHUYECKHE CBOWCTBA DJIEMEHTOB M HMX
COCIMHEHUHN U IIEPpUOANYECKUIN XapaKTEP UX U3MECHCHUS.

3. PeakuuoHHas cioco0OHOCTH BellecTB. XMMHYeCKasi CBA3b



IlonsTre 0 XUMHUUECKOH CBSI3U. THIIBI XUMHUUECKHX CBS3€H: KOBaJICHTHAA, HOHHAs, METalI-
JIM4YECKast, BOAOPOJHAS.

XapaKTepUCTUKU CBS3€H: ANEKTPUUECKUE THUIOJIbHBIE MOMEHTHI, 3()()EeKTUBHBIC 3aps/Ibl
aTOMOB, CTEIIEHb HOHHOCTH, HAIIPaBJICHHOCTb U HACBIIEHHOCTD, JHEPIHsl U JUINHA CBS3H.

MeTo/ BaI€HTHBIX CBSI3€H M OCOOCHHOCTH MCIOJIB3YEMOW B HEM BOJIHOBOU (DYHKIIMH, G- U
n-cBA3U. Tumbl ruOpuau3anuy aTOMHBIX opOMTaneld M reomeTpus Mosiekys. HemoneneHnHsle
AJIEKTPOHHBIE MTAPbl MOJIEKYIL.

Metoa MOJeKyISIpHBIX OpOHUTaned 1 0COOEHHOCTH UCIOIb3yEMOW B HEM BOJIHOBOW (PyHK-
1uH. CBS3BIBAIONINE M Pa3pHIXJISIONINE MOJIEKYISIpHbIE OpOuTanu. VX 3amoiHeHue >JIeKTpoHa-
MU, MIOPSIIOK U DHEPrus cBsizedl. CBA3M B IBYXaTOMHBIX T'OMOSIEPHBIX MOJIEKYJIaX.

[IpumeHeHHe TEOpUHM XMMHYECKOH CBS3M B XMMHUU M OMOJOTMH. DHEPrus KOBAICHTHBIX
CBA3CH M DHEpreTuka XMMHUYECKuX peakuuil. I'eomerpus monexyin. KapkacHble M mpocTpaH-
CTBEHHBIE N300pa’keHUs MOJIEKYII. | HOKOCTh OMOMOJIEKYIT KaK pe3yabTaT CBOOOIHOTO BPAILICHHS
BOKpPYT G-cBsi3eil. B3aumoneiictBue GMOMOJIEKYST ¢ BOAOM Kak CleACTBUE OOpa3oBaHMs BOJO-
POAHBIX CBSI3€H U B3aUMOJEHCTBHS AUIOJIEH BOJBI C aTOMAMM, UMEIOIMMH 3HAYUTEIbHBIE 3apsi-
JBL.

4. Xumuyeckasi kuHeTnka. CKOpocTh XMMHYECKMX PeaKUMii 1 MeTO/AbI ee peryJaupo-
BaHUs.

[TonsiTve 0 ckOpoCTH XUMHUYECKOM peakumu. VcTuHHas (MTHOBEHHAs) CKOPOCTh PEAKIIHH.
OcHOBHBIE (haKTOPBI, BIUAIOUINE HA CKOPOCTh PEAKIMU. XUMUYECKas peaklys Kak MocienoBa-
TEIbHOCTh 3JIEMEHTAPHBIX CTaJAUN. 3aKOH JEHCTBYIOIUX MAacC — OCHOBHOM 3aKOH XMMHYECKOMN
KMHETUKH JUIs 3JIEMEHTapHOU cTaauu. KOHCTaHTa CKOPOCTH peaKLMH.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW peakmuu oT Ttemreparypsl. [IpaBuimo Bant-I'odda.
VYpaBuenue Appenuyca. IlpeacraBienue o0 sHEpruM akTUBAIMM, 3HEPreTHYECKOM Oapbepe U
IIEPEXOJHOM aKTHUBHUPOBAHHOM KOMILIEKCE.

MeToapl perympoBaHus CKOPOCTH XUMHUYECKON PEaKLIUU.

3HaueHue XUMUYECKOW TEPMOJMHAMUKHA U KUHETUKU B XUMHUH, OMOJIOTUU U CEIIbCKOM XO-
35UCTBE.

5. Xumuueckoe u ¢a3zoBoe paBHOBecHe.

OOpatuMble U HeOOpaTUMble XMMUYECKHE IPOoIecchl. XMMHUYECcKoe U (pa3oBoe paBHOBECHE.
XHMHYECKOE paBHOBECHE KaK Pe3yJIbTaT CaMOIIPOU3BOJILHOTO MPOTEKAHUSI 00paTUMON peaKIuu.
JluHamMuueckuii XapakTep XHMHUYECKOTO PaBHOBECHA. 3aKOH JEHCTBYMOIIMX Macc. KoHcTaHTa
paBHOBecHs. CMmellleHne paBHOBECUS IIPU W3MEHEHUU KOHIIEHTpAluu, TEMIEpAaTypbl U JaBiie-
Husd. [Ipunnun Jle-Illatense. IIporano3upoBanue HanpasieHus peakuui. Poiab XuMHYECKHUX pas-
HOBECHUH B MPUPOJIE.

6. DHepreTnka XMMH4Y€CKHX NPOLIECCOB.

CocTosiHME BelllecTBa; TeMIlepaTypa U JIaBJIeHHE KaK MapaMeTphl, OMpenesSonIie COCTOs-
HUE BEIIECTBA.

OHTanbnus Kak QYHKIMS COCTOSHUSI BELIECTBA, KaK Mepa 3allaceHHOM BELIECTBOM 3HEp-
M. DIEKTPOHHAsA, KoyebaTenbHas, BpalareiabHas U MOCTYNaTelbHas COCTABISIOINE YHTAIb-
nuu. CBsI3b SHTAIBIUU U TEIUIOEMKOCTU. DHTAJIbIUSA U TEIIOBOM 3P dekT peakiuu. Brrumcie-
HUE SHTAJIBIINU PEAKIIMU [0 3HAYEHUSAM PHTAIBINN 00pa30BaHuUs MPOAYKTOB M PEareHTOB peak-
nuu. 3akoH ['ecca.

CBobonHas JHEprus I'n66ca KaK byHKuus COCTOSTHUS BELIECTBA.
AG peaknuu Kak MPUYUHA MPOTEKAHUsS CaMOIPOU3BONIBHBIX peakmuid. Cesa3p AG peakiun ¢
KOHCTaHTOW paBHOBecHsl peakiuu. Berancinenne AG peakuuu 1o 3HaYeHUsIM CBOOOTHBIX dHEP-
ruil 00pa3oBaHus MPOJYKTOB U PEareHTOB PeaKuu.

OHTponus. BeposITHOCTE MaKpOCOCTOSHMSI KaK YUCIO0 MUKPOCOCTOSIHUI NP 3aJaHHOW 2H-
TaJbIIANA. DHTPOIHMS KaK Mepa BEPOSTHOCTH MAKPOCOCTOSIHUA. BBIUKMCIIEHHE SHTPOINH PEAKLIUA
10 SHTPOIHUAM IIPOJYKTOB U PEAreHTOB peaklu. BTopoi 3aKOH TEpMOAMHAMUKY KaK KpUTEpU
HaIpaBJICHUsI XUMHYECKOW PEAKIUU. DHTANBIUHHBIA U SHTPONMUHBIA BKJIAIbI B CBOOOIHYIO
JHEPrUI0 peakuuu. X oTHOCUTENIBHAS POJIb.



IIpuMeHeHNEe U 3HAYECHHE DHEPreTUKM XMUMHUYECKUX peakuui. [Iporno3upoBaHue Hampas-
JeHus peakiuid. Bo3aMOKHOCTH pacueTa M MpuOIMKeHHbIX oleHOK AG peakuuii. DHepreTuka
OMOCHHTE3a U CUHTE3a HEYCTOMYMBBIX COEAMHEHU.

7. XMMH4YeCKHe CHCTeMBbI: PACTBOPHI, IMCIIEPCHbIE CHCTEMBbI.

PactBopsl 1 ux npupopga. Ilpuunner oOpazoBanust pacTBOpoB. [Ipupona MexXMONEKYIsIp-
HBIX cUJ B pacTBopax. CrocoObl BeIpaKEHHUs KOHLEHTpaLMU pacTBOpoB. MeanbHble U Heupe-
aJIbHbIE PACTBOPBL.

ONEKTPOIUTBI U HEANEKTPOJIUTHL. Teopus 3IEKTpOIUTHYECKON nucconnanuu. Jucconna-
1[Us1 3JIEKTPOJIUTOB B BOJHBIX pacTBopax. I'maparanus (cosnbBaranus) MOHOB. CTENEHb U CTyIle-
HU auccouuanuy. CusbHble U ciaalble 1eKTpoiauThl. KoHcTanTa auccouunanuu U (pakTopsl, BIU-
aromue Ha Hee. Monnble peakuuu. [IpousBeneHre pacTBOpUMOCTH. 3HAUEHUE CUJIBHBIX U Clla-
OBbIX IEKTPOIUTOB. PacTBOPBI HEITEKTPOIUTOB U UX CBOMCTBA.

Huccoumarnust Boasl. Monnoe npoussenenne Boabl. Bogopoansiit nokasarens (pH) u ero
BIMSHUE HA XOJ TEXHOJOTMYECKUX IpoueccoB. Ero msmepenue u 3HaudeHue. KuciaorHo-
OCHOBHBIE CBOMCTBA pacTBOpOB JJIEKTPOJIUTOB. Jucconmanus amMQOJIHTOB.
Bopa, xak pacTBOpuTENb. 3HAYEHHME BOJIbI IS TEXHUYECKHX IpoleccoB. Bomomoaroroska.
I'mapatel. Kpucramnorunparel. ConbBarel. 3HaYCHHE PACTBOPOB B XMMUU, OMOJIOTHH, TEXHUKE
obITy. I'maponus coneil. Koncranra u crenens rujponusa. Mx 3aBUCUMOCTb OT TeMIIEpATypHl,
KOHLEHTpauuu U npupoisl coseil. [lonarue o OydepHbix pactBopax. JlucrnepcHbIe CUCTEMBI.
Crpoenue, ki1accupuKaiys U CBOWCTBA TUCIIEPCHBIX CUCTEM.

8. KommiekcHble coeIUHEHHUS.

CoctaB M cTpoeHHME KOMIUIEKCHBIX coeauHeHuid. KoopnmuanuonHas teopus Bepnepa.
IIpuposa XMMHUYECKHUX CBA3€H B KOMIUIEKCHBIX COEAUMHEHUAX. Jlucconmanuss U yCTOMYMBOCTh
KOMIUIEKCHBIX CoeqMHEHUH. KOHCTaHTa yCTOMYMBOCTH U KOHCTAaHTa HECTOMKOCTH KOMITJIEKCHBIX
coeauHeHuii. X HOMeHKknaTypa. 3HaueHHE KOMIUIEKCHBIX COCIWHEHHU. XJIOpOQHIUI, TeMHH,
(bepMeHTHI - IPUPOAHbIE KOMIUIEKCHBIE COeMHEHUS.

3HaueHue KOMIUIEKCHBIX COEIMHEHUI B OMoXuMHM KieTku. HoBoe HampaBieHne B XUMHH
— OMOHEeOpraH1yecKasi XUMHsL.

9. OKHCINTEIBbHO-BOCCTAHOBUTEJIbHbIE CBOIICTBA BelleCTB.

BaneHTHOCTh M CTENEHb OKUCIEHMS AJIEMEHTOB. [IpaBuia HaXO0XIE€HUS CTENEHU OKHUCIIE-
HUS 27eMEeHTOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB U MX COEAMHEHUHU.
OxucauTeNnn U BOCCTAHOBUTENH. THIBI OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX peakuuid. Cocras-
JIeHUe UX ypaBHEHUH. PaKTOpbI, BIUSIOINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE YKBUBAJICHTHI.

3HaueHue OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI B IPUPOJE.

10. DjekTpoXMMHYeCKHe CHCTEMBbI.

[TonsiTrie 00 37MEKTPOJHBIX MOTEHIMAIAX U 3JEKTPOXUMHUYECKUX cucTemax. Onpenenenue
HaIlpaBJIeHUs U TIYOUHBI POTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH ¢ TOMOIIBIO
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MTOTEHIIMANIOB. DJIEKTPOJIU3.

11. HemeTa/L/IbI M UX COCAMHEHUSA

CBoeoOpa3ue cTpoeHus aToMa BOJ0pO/a, PU3NYECKUX U XUMUYECKUX CBOMCTB ATOTO 3Jie-
MmeHTa. M30TOnBI BOOpoia. 3HaUeHHEe BOJIOPOJia Kak Haubojee paclpoCTpaHEHHOTO 3JIEMEHTa
BcenenHoi.

BonopoaHnas cBsi3b, €€ 3HaUEHHUE B IIPUPOJIE.

bunapHbie coenrHeHUs BOJOPO/Ia € ANEKTPOOTPUIIATEIbHBIMU 3JIEMEHTAMHU, UX MOBE/ICHUE
B BOJIHBIX pacTBopax. ['maparanus npoToHa.

Bogopoaconepikaiiye opraHudeckiue COEIMHEHHS KaK OCHOBHBbIE KOMIIOHEHTBHI >KHBOTO
BeliecTBa. Poib BO/IBI Kak cpegoo0pa3yIomiero BelecTBa KiIeTku. Boja B ceabckoM Xo3siicTBe.
DKOJIOTUYECKHE aCMEKThI BOJIOTOIb30BaHUSI.

“ MuepTHBIe ” ra3pl, UX cTpoeHne. OCOOEHHOCTH X XMMUYECKHX U (PU3HMUYECKUX CBOMCTB.
CoenuHeHus 6J1aropoiHbIX ra30B.



lasiorensl U ux coeAMHEHUsI. DIEKTPOHHOE CTPOCHHUE aTOMOB T'aJIOTEHOB U 3aKOHOMEPHO-
CTH M3MEHEHHUS CBOMCTB TrajOreHOB B MOATPYIIE. XJIOPOBOIOPO, XJIOPOBOAOPOIHAS (COJIsIHAs)
kuciiota. COeMHEHHS C TOJIOXKUTEIIbHBIMUA CTEIEHSMU OKHUCJICHHUS XJIOpa, MX XMMHYECKHUE
cBoiictBa. OCOOEHHOCTH XJIOpa Kak OMOreHHOro asneMmeHTta. Ponb xjiopa B kieTke; (GTop Kak
OMOJIOTUYECKH HEOOXOIMMBII AJIEMEHT U KaK 3JIEMEHT — 3arPSA3HUTEIh OKPYKAIOIEH Cpebl.

Kucnopon. Atomuas xapaktepuctuka. OcCoOEHHOCTH CTPYKTYPbl MOJEKYJ KHCIOPOAA.
3HayeHHEe KHUCIOpOoJa, KaKk OCHOBHOTO 3JIEMEHTa 3eMHOW KOpbhl. MHOrooOpasue COeIMHEHUI
kuciopoa. O30H. [lepokcuipl. Dxonoruyeckas posib KUCIOPOAa U 030HA aTMOC(]EpHI.

Cepa. OcoOeHHOCTH XUMHUYECKHX CBsA3ei cepbl. [ 'mapuabl u okcunasl cepbl. Cynbhuasl u
nonucynbhuasl cepbl. CepHUCTast, cepHas U THOCEPHAsI KUCIIOTHI.

Cynbdutsl, cynbdaTsl U THOCYIb(}ATHL. 3HAUYCHHWE COCTUHEHUH Cephl. DKOJIOTUYECCKHU
OTIaCHbIE COCTMHEHUS CEPBI.

A3oT B mpupojae. AToMHas xapakrepuctuka. [lomydyenune u npumenenue azora. Coeaune-
HUS a30Ta ¢ BOAOPOJOM U Kucioponom. [lonyuenue cBoiicTBa npumMeHeHHe. AMMOHHITHBIE CO-
au. MoueBuHa. A3otucras U a30THas KUCioThl. Hutputhl u HUTpathl. [IpuunHbl HEyCTONYMBO-
CTH coeuHeHui azora. Ocoboe 3HaUeHUE a30Ta Kak OuorenHoro aiementa. ®ocdop. Ero atom-
Has xapakrepuctuka. Coemunenust pocdopa ¢ kuciaopoaoMm u Bogopoaom. Dochumasr. Docdo-
pucrtas kucinora. Mera-, opTo-, nonu- u nupodochopusie KUcIoTh. Mx 3nauenune. ®ochutsl u
docdarel. buorennoe 3nadenne Gochopa. Kpyrosopor azora u pocdopa B mpupoe.

Yrnepon B npupoje. XapakrepucTuka atoMa. OCOOEHHOCTH XUMUYECKUX CBsI3€H yriiepoa
1 ux poib. CoerHEeHMs yriepoia Kak OCHOBA ISl TOIIMBA U MoJmMepoB. OKCHIIBI aTOMa yTiie-
pona. Okonoruueckoe 3Hadenre CO2 B atMocdepe (mapHUKOBBIHN 3P deKT). YroapHas KUCI0Ta U
KapOOHATHI, X 0cOOeHHOCTH. bruorenHoe 3HaueHue yriepoaa. Kpyrosopor yriepona B mpupo-
Ie.

Kpemuuii B mpupoe, B )KUBOTHBIX opranu3max. OKcu el KpeMHus. KpeMHuEBbIe KUCIIOTHI,
CHJIMKATBhI, UX MpuMeHeHue. KpeMHuii, kak mo4Bo0Opa3yIOLIHid 2I€MEHT.

12. MeTaJuibl ¥ UX COeTUHEHUS .

Merammueckass cBa3b. Harpuiti u xamuii B mpupoze. XapakTepucTHKa aroMoB. Poib
HaTpUSl W Kanusg B OWMOXMMHH PACTEHHWH M JKMBOTHBIX. | HWAparamus KaTHOHOB IIEIOYHBIX
METaJUIOB U KPYroBOPOT HAaTpus U Kaius B mpupoze. Chepbl NpUMEHEHUS! COEJUHEHNUH HAaTpUs
u Kamusa. Maramid. Ero conepaHue B pPacTHTENBHBIX W JKMBOTHBIX opraHumizMax. Okcup,
TUJIpOKcua U conu MarHus. Vx 3Hauenue. Mon marnus u xnopodwni. Kansuuii. buonornueckas
pOTb Kamblusi M ero coenquHeHnid. COMM MarHWst W KaJbIMsl U KECTKOCTh NMPHPOIHBIX BOJ.
Mepsl ’KEeCTKOCTH BOJIBI.

AmoMUHUN. ANIOMUHUN, KaK KOMIUIEKCOOOpa30BaTelb U IMOYBOOOPA3YIOMIMI SJIEMEHT.
AMpoTepHbIe CBOICTBA AIOMUHUS.

D - snemenTsl - nepexoaHble MeTaibl. VX xapakTepHasi 0COOEHHOCTh: MepeMeHHas CTe-
NEHb OKUCIIEHUs], 00pa30BaHUE KOMIUIEKCHBIX COEIMHEHHH.

Mens. Cepebpo. Menp B necturiuaax. bakrepuriuaasie cBoiicTBa cepedpa.

Menp u cepeOpo Kak KOMILIEKCOOOpa30BaTely.

[uuk. Pryts. Kagmuii. MIX 3Ha4eHNE U TOKCHYHOCTb.

XpoM. XpoMUTBI. XpoMaThl 1 OUXPOMAThl KaK BOCCTAHOBUTENIN M OKUCIIUTEIH.

Mapranen. MaHrasatel 1 IepMaHTaHATHI.

XKenezo. Ponb jxenesa B )KU3HU OpraHu3MoB. ['eMornoOuH. DeKTpoXxuMudeckas Koppo3ust
U METObl O0pPBHOBI C HEW. 3ammTa MeTaJljIoB OT Koppo3uu. KarogHoe 1 aHOJHOE TOKPBITHSL.

OCHOBHBIE XUMUYECKHE OCOOCHHOCTH JIAHTAHOUI0B M aKTHHOU/IOB.

MeTtannbl-MUKpPO3JEMEHTHI. TOKCHYHOCTD TSKEIBIX METAILIOB.

13. Xumuyeckas HaeHTH(PUKALUA: KAYeCTBEHHBIN U KOJINYeCTBEHHbIN aHAJIN3

[Ipenmer u 3agauM aHAIUTUYECKOW XMMUU. POJIb aHATUTUYECKOM XUMHHM B IPOM3BOJ-
CTBEHHBIX MPOIECCAX, B KOHTPOJIE Ka4eCTBA MPOAYKIIMHU, B OXpaHE OKpy:xaroiieit cpenpl. [loHs-



e o ITJIK.

KadecTBeHHBII ¥ KOMMYECTBEHHBIN aHan3. VX 3HaueHne. XumMudeckue U (PU3MKO — XUMHU-
4yecKre (MHCTPYMEHTAIbHBIE) METOJIbl aHaNM3a. MIX TOYHOCTD UM YyBCTBUTENIBHOCTh. [IpUHIIUIIBI
BBIOOpA METO/1a aHAN3a.

Ananutudeckue peakuuu. TpeOGoBaHHs K HUM, YyBCTBUTEILHOCTh U CEJIIEKTUBHOCTh. Xa-
PAKTEPUCTHKA IMOTHOTHI MPOTEKAHUS PEAKIMH 10 KOHCTAaHTe paBHOBecus. OCHOBHast U 1Mo00Y-
HBIE pEaKILUH.

Ananutudeckue curHaibsl. VX 0coOCHHOCTH JUIs pa3IMYHbIX METOOB aHAIN3A.

OreHka MpaBUIBHOCTH PE3Yy/IHTaTOB aHAIN30B.

BocmpousBoaumocts n3mepennid. CiydaifHbple ¥ CHCTEMAaTHYECKHE TOTPEITHOCTH U3Mepe-
Huil. VX BBIsSBICHUE, YCTpaHEHHE U yueT. AOCONIOTHBIE M cUCTeMaTHdeckue omubku. M3 pas-
MepHOCTb. OmpeziesieHne rpaHull pa3dopoca U3MEPEeHUH M CTaHAAPTHOTO OTKJIOHEHHs. [Ipomaxu
(rpyObie ommbku ). Kpurepun ux ydera. 3navaniue nudpsl. X ydeT B OIlEHKE TOYHOCTH pe-
3yJbTAaTOB AaHAJIH3A.

CriocoOsl pa3zieneHus, BblIeIeHNUS U KOHIIEHTPUPOBAHNUS BELIECTB.

Pa3nenenue, BblAeneHHE M KOHIEHTPHUPOBAHHE 3JIEMEHTOB C MOMOILIBIO OCAXKICHUS WX
TPYAHOPACTBOPUMBIX COSAMHEHUH. [ pynmoBEIe U CEIEKTUBHBIE pEareHTHI.

Xpomatorpadus. Ee cymuocts m pasHoBuanoctu. [lokazarenmm xpomarorpaduueckoro
pasznenenus. Ciiydan MpUMEHEHHS.

XuMudeckue MeTobl naeHTudukanuy. ['paBumMeTpudeckuii aHamms.

CymHocts Metoma. TpeOoBaHUS, MpEeAbSBIIEMbIE K OCaXIaeMOW U BECOBOW (hopMam.
VYcnoBUsS KONMMYECTBEHHOIO OCAaXACHUS TPYAHOPAcTBOPUMBIX BemlecTB. IlocienoBareinbHOCTD
orepanuil ¥ npuemMbl 00paboOTKH 0CaIKOB, IPOMBIBAHHUE OCAJIKOB, BEIOOP MPOMBIBHOM KUAKOCTH,
JeKaHTaus 1 QUIbTPOBAHUE, BAPUAHTHI M TEXHHUKA dTUX Omepanuil. BricylmuBanue u B3BEIIU-
BaHME OCAIKOB.

To4HOCTh TPaBUMETPUUYECKUX METOJOB, (DAKTOPHI, BIUSIOIMIMNE HA TOYHOCTh. AHaIUTHYeE-
CKH€ BECHI U pa3HOBECHl. TeXHUKa B3BEIIMBAHUA.

TutpumeTprueckuil aHanus.

CymHocts Metoaa. [Ipsimoe u oOpaTHOe TUTPOBaHUE, TUTPOBAHUE 3aMECTHUTENS. MeTObI
TUTPUMETPUUECKOTO aHayim3a. TpeGoBaHus, IPEABABISIEMbIC K PEAKIHAM B TUTPUMETPUUECKOM
ananuze. M3meputensHas mocyna. CrocoObl BBIpaKEHHUsI COCTaBa PACTBOPOB U BHIUMCIICHHE B
Pa3IMYHBIX METOJIaX TUTPUMETPUUECKOTO aHanu3a. TutpoBaHue. Touka HIKBUBAJICHTHOCTH U KO-
HEYHasl TOUKa TUTPOBAHHUS.

CranmapTHbIe U CTaHAAPTU3UPOBAHHBIE pacTBOPHL. [lepBUUHbBIE CTaHAAPTHI U TpeOOBaHMUS,
npenbsiBisieMble K HUM. OukcaHansl. BropuyHsie (CTaHIapTU3UPOBAaHHBIE) pacTBOPHL. TOYHOCTH
TUTPUMETPUUECKOTO aHaIK3a. FICTOUHUKY TTOTPEITHOCTEM.

KucnotHo-ocHOBHOE TUTPOBAaHHUE.

CymHocts MeTona. IlepBuuHble cTaHAApTHI AJIS paCTBOPOB KUCIOT U mienodeit. Ctangap-
TH3aIUsl PaCTBOPOB KUCIOT U 1ienoveil. Touka HEUTpaabHOCTH, TOUKA SKBUBAJIEHTHOCTH U KO-
HEYHasl TOYKa TUTpoBaHus. Beraucienne pH B pa3nudHble MOMEHTHI TUTPOBAHUS M TTOCTPOEHUE
KPUBBIX TUTPOBAHUS CHIILHBIX U CIIA0BIX KUCIOT U OCHOBAHUH.

Pons uHIMKATOPOB B METO/E KHUCIOTHO-OCHOBHOTO TUTPOBaHUS. Te€opusi MHIMKATOPOB.
WNurtepBan nepexona okpacku uHaukartopa. Ilokazarens TuTpoBaHust uHAUKaTopa. Pacmnpoctpa-
HEHHbBIE WHIWKATOphl. BBIOOp WMHIMKaTOpa Il YCTAHOBJICHHWS KOHEYHOW TOYKH THUTPOBAHUSI.
OmmOK¥ TUTPOBAHUSL.

OKHCTUTENbHO-BOCCTAHOBUTENLHOE TUTPOBAHUE.

Meroabl aHanu3a: nepMaHraHaTOMETpUs, HOJOMETpHUsl, AUXpoMaToMeTpus. MHANKATOpHI,
MPUMEHSEMbIE B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOJAaX: CHEIU(PUUECKUE U OKUCTUTEIh-
HO-BOCCTAHOBUTEIIbHBIE.

[Tepmanranatometpusi. OOmas xapakTepucTiuka Meroaa. [IpuroroBieHne pactBopa mep-
MaHranata kanus. [lepBuunbie crangaptsl. CTaHaapTH3alds pacTBOpa MEpPMaHTaHaTa Kajusl.
Monomerpusi. TlepBuanbie cranmapTsl. CTaHZapTH3aMs pacTBopa THOCyIb(arta. Kpaxman kak



WHIUKATOP.
14. ®uznyeckue U PU3NKO-XUMUYECKHE METOIbI AHAJIM3A BelleCTB.

[ToTenumomeTpust (MOHOMETPHSI).

CBsi3p MEXKIy DJICKTPOIABIKYLIEH CHJIOM M AaKTUBHOCTBIO IOTEHLUAI-OIPEIEIISIOIINX
MOHOB pacTBOpa. MHIMKATOPHBIE AJIEKTPOJABI U 3JIEKTPOJbl cpaBHEHUsA. CTEKISHHBINA, HOHOCE-
JIEKTUBHBIC, IUIATUHOBBINA 3JEKTPOJIbI, 00JACTH MX YCTOMUYMBBIX IMMOKa3aHUH. AHaIUTHYECKHH
CUTHAJI B IOTEHIIMOMETPHH.

[Ipsimast moreHunomerpust (moHomeTpusi). Haznauenue, o6nacte npumenenus. Ilorenmuo-
MeTpuueckoe uzMepeHue pH, mpumeHsemble 3J€KTpPOJbl, YCIOBUS INPOBEAECHUS H3MEPEHUU.
Tounocte n3Mepenuii. [loreHnIOMETpHUYECKOE N3MEPEHNE KOHLIEHTPALUK Kajlusl, HUTPAaT-uoHa,
XJIOPUJ-UOHA € IOMOIIBIO MOHOCEIEKTUBHBIX MIEKTPOIOB.

ITorenunomerpruueckoe tTurpoBanue. HasnaueHue m ycioBus nposeneHus. Kpusble mo-
TEHIIMOMETPUYECKOIO0 TUTPOBAHUS C HCIOJIb30BAaHUEM pEaKLMUA HEHUTpaau3aluu, OKHUCICHHS-
BOCCTaHOBJIEHUS, KOMIUIEKCOOOpa3zoBaHus U ocaxeHust. CriocoObl HaX0Xk/JIeHUs] KOHEYHOM TOY-
KU TUTPOBAHUS.

AOGcopOunonHas GoromMeTpusi.

3akoHbl HoromieHus ceera (3akoH byrepa—Jlam6epra— bepa). OnTuueckas MmioTHOCTb,
MOJISIpHBIA K03 ¢uieHT nornomeHus. CuekTpopoToMeTpuss U KOJIOPUMETPUs, UX OCOOEHHO-
ctu. [IpuHIUNHATEHBIE CXEMBI YCTPOHCTBA criekTpodoToMeTpa U doTokonopumerpa. CrocoObt
MOHOXpoMaTH3auuu cBeta. OCHOBBI CIIEKTPO(YOTOMETPUUECKOr0 aHAJIN3a PacTBOPOB. UyBCTBU-
TenbHOCTh MeToAa. CrocoObl onpeeNieHus] KOHIICHTPAIMK BellecTBa — rpaduyueckue u pac-
yeTHble. O0IacTH NIPUMEHEHUS CIIEKTPO(YOTOMETPUH U KOJIOPUMETPHH.

Mopayas 2. Opranuydeckasi Xumusi

1. Teopernyeckne OCHOBBI OPraHu4eckoi XUMHH. OCHOBHBIE MOJIOKEHUS TEOPUU XHU-
muyeckoro ctpoeHuss A.M.bytneposa. ['ubpuauzanust aToMoB yriaepoaa U XuMU4ecKasi CBsI3b B
opraHuveckux coenuHeHusax. Knaccudukanus, cTpoeHue U HOMEHKJIATypa OpraHHYECKUX CO-
eAMHEeHU. MeXxaHu3Mbl, KaTallu3 U KiaccupuKalys OpraHM4ecKux peakuuil. ['omonornyeckuit
psia u romosoru. M3zomepus, Buasl nzoMepun. B3aMHOE BIUSHUE aTOMOB B MOJIEKYJIaX OpraHu-
yeckux BemlecTB. CBOICTBA OCHOBHBIX KJIACCOB OPTAaHUYECKUX COeAMHEHUN. OIUTOMEpBHI.

2. AnMKJINYeCKue npeaebHble YIJeBOAOPOIbI.

Wctounuku yriaeBoaopoaos. IlepepaboTka IpUpoIHOTO CHIPHSL.

Ankanel. HoMeHKIaTypa, M30MepHs, CTpoeHHe, SP -ruOpuausanus. XUMHYECKHe CBOM-
CTBa, IPUMEHEHHUE, METO/IbI MTOTYYECHHUS.

3. AnuK/JIHYeCcKHe HenpeejabHbIe YIieBoaopoabl AnkeHbl. HoMeHknaTypa, nzomepus,
CTpOEHHME aNKeHOB, SP>-rubpum3anus. XUMUYecKHe CBOICTBA, MPaBHiIo MapKoBHIKOBA. Peak-
nuu nonuMepusanuu. [loHstue o moaumepax, MOHOMEpax, CTENeHH nojaumepusanuu. Ipume-
HEHUE AJIKEHOB U METOBI UX MOJIYYEHUS.

Anxaauensl. HoMenknaTypa, u3oMepusi, CTpoeHne. XUMHUYECKHE PEeaKLUU B COMPSIKEHHBIX
cucreMax. [IpupoaHbIii U CHHTETUYECKUN KayYyKHU.

Anxunel. HomeHnkiarypa, nzomepusi, CTpoeHue, Sp-rudpuauzanus. XuMHUUeCcKHe CBONCTBA!
peakuuy MPUCOEANHEHNS, 3aMEIleHus, nonuMepusanuu. AneruwneH. Peaknus Kydeposa. Ilpu-
MEHEHHE aJTKUHOB ¥ METO/IbI UX MOTyYeHUSI.

[TonnMepuszanus HeNpenenbHbIX CcOeNMHEHUH. MoOHOMED, OIUromep, MoOJIMMEp, CTENEHb
nonuMepuszanuu. Knaccudukanus u cTpoeHue noJmMepos.

4. lInkauveckue yrieBoa0poabl.

Huknoankansl. CTpoeHne, HOMEHKIATYpa, U30MEpHsl, XUMUYECKue cBoicTBa. CTepousl,
UX CTPOEHHUE U IPUMEHEHHUE.

ApoMaTHdecKkne yriaeBonopoasl. HoMeHKmaTypa, n30Mepus, SIeKTPOHHOE CTPOEHHE, SP*-
rubpuan3anys apeHoB. XUMHUECKHUe CBOWCTBA OE€H30Ja U €ro TOMOJIOTOB. BriusiHue 3amectuTe-
Jei B OEH30JbHOM KOJIbIIE HAa PEaKIMOHHYIO CIIOCOOHOCTh MIPOU3BOIHBIX aPOMATUYECKHUX yTIJie-
BOJIOPOJIOB B PEAKLUAX IEKTPOPUIHLHOTO 3aMeleHusl. MeTo/ bl OJy4YeHNs U IPUMEHEHHE ape-



HOB.

["anorenonpousBoHbIE YriaeBOAOPOA0B. Kiaccudukamus, cTpoeHue, HOMEHKIaTypa, U30-
Mepusl, XUMHUYECKHE CBOKCTBA. [I[puMeHeHne U Mony4yeHre rajJoreHOIPOU3BOAHBIX YIVIEBOIOPO-
J0B. bronorudeckas akTHBHOCTb T'aJIOT€HONPOU3BOAHBIX YTIIEBOIOPOIOB.

TeprieHsl, TEPIIEHONABI U CTEPOUIBL.

5. CniupThl U (peHOJIbI.

Cnuptsl. I'omonorudeckuii psij, cTpoeHue, HOMEHKIIATypa, U30MEpHsl, XUMUYECKHE CBOM-
cTBa. [IppuMeHeHne cuupTOB U METOABI UX NoJydeHus. MHoroatoMHuele cnupthl. IIpocteie 3¢du-
pBI, CTPOCHHE U CBOMCTBA. THOCTIMPTHI ¥ THOS(UPHI.

®enonbl. CTpoeHue, CBOKWCTBA, METOBI IIOJIyYECHHU, IPUMEHEHHE. [[ByXaTOMHBIE U TPEX-
aToMHbIE QeHOoIbl. THO(hEHObI.

6. KapooHuibHbIe COeTUHEHMSI.

Anpaerunpl. I'oMosiornyeckuil psii, CTpOEHUE, HOMEHKJIATypa, MU30MEpus, XMMHUYECKHE
cBoiicTBa anbaerunoB. KauectBeHHble peakuuu. [lonmmMepusanus anpaerunos. Meroasl momy-
YEHMUSL.

Keronsl. 'oMmosiornueckuil psiz, CTpoeHUE, HOMEHKIIATYPa, U30MEPHsl, XUMUYECKHE CBOM-
cTBa. Meronpl nonydenust. XuHoHsl. CTpoeHue, CBONCTBA.

7. Kap0oHOBBIe KHCJIOThI Pa3IHYHbIX TOMOJIOTHYECCKHX PSAI0B.

DNEeKTpOHHOE CTpoeHME KapOoKcuibHOM rpymnmbl. Kinaccuduxarus kapOOHOBBIX KHCIOT.
MoHokapOOHOBBIE KHCIOTHI. ['OMosIOrnYeckuil psif, CTpOEHUE, HOMEHKJIATypa, U30Mepusi, Xu-
MUYECKHE CBOWCTBA. 3aBUCUMOCTb CTENIEHH JUCCOLMALIMA OPTaHUYECKONW KHCIOTHI OT CTPOEHHUSI.
Mertonpl nonyyeHus, npuMeHeHue. JukapOoHOBbIE KHCIOThI. XUMHUYeckHe cBoiicTBa. Hempe-
JieJIbHbIE KapOOHOBbIE KUCIOTHI. Pa3inune cBOWCTB reOMETpPUYECKUX U30MEPOB HETPEAEIbHBIX
KUCIOT. OKCUKUCIIOTH Kak OM(YHKIMOHAJIbHBIE OpraHuyeckue coelquHeHus. OnTuuyeckas u3o-
MepHs OKCUKHUCIIOT.

8. [Ipou3BogHbIe KAPOOHOBBIX KHCJIOT. ["aoreHo3amMenieHHble KapOOHOBBIX KUCIIOT, aH-
TUAPUABI KUCIIOT, aMUJIbl KUCIOT. CTpoeHue, CBOMCTBAa U METObI MONy4YeHHsl. ModeBHuHa, acra-
parvH, riIyTaMuH.

Cnoxwuble 3¢upsl. [lonyuenue, crpoenue, cBoiictBa. Peakuuu srepudukanuu. Haxoxne-
HUE B IPUPOJIE U IPUMEHEHHUE CIOKHBIX 3(UPOB.

Jluunetl. Knaccuduxamus. XXupsl B npupoje, coctaB U XUMHUYECKUE CBOMCTBA. Mblia u
nerepre’Tbl. CroxHble TUIHIBL, hochaTHabl, TeUUTHHBI, KePaTuHbI.

9.¥raeBoasbl. Kiaccuduranms yrieBonoB. Onrtryeckas U30MEpHsl yriIeBOJAOB. DHAHTHO-
MepBl, paleMarsl, paieMuieckue cMecu. OTKpBIThIE M HIUKINYECKUEe (OPMBI YTIEBOJIOB.

Mounocaxapuabl. AlbIOIEHTO3bI U aJIbJI0I€KCO3bl, KETOT€KCO3bl, Ae30kcucaxapa. [ u L ps-
Ibl, 0 ¥ B OpMBI MOHOCAXapHUI0B, TAYTOMETHS

I'moxo3a. CtpoeHne, XUMUYECKHE CBOMCTBA, 3HAUCHHUE B IPUPOJE.

HMucaxapunel. HeBoccTanasiauBaronye 1 BOCCTaHaBIMBarolue aucaxapuapl. CTpoeHue u
XUMHUeckHe cBoiicTBa. Caxapo3a, ManbTo3a, LEeI00103a.

[Tonucaxapuasl. Kpaxman, rimkores, kierdarka. Cocra, paclpoCTpaHEHHE B MPHUPOJE,
CTpOEHHE M XUMUYECKUe cBoicTBa. ['uaponn3 kpaxmana u kineryaTku. [lonsTue 06 uckyccTBeH-
HBIX BOJIOKHAX.

10. A3oTcoaep:kaiue OpraHnyecKue coeTMHeHHUsI.

Hutpocoenunenus. CTpoeHue U CBOMCTBA.

Amunbl. CTpoeHre u MeTobl noiydyeHuss. OCHOBHbIE CBOMCTBA aMHHOB. AjH(aTHuecKkue
aMUHBl. ApOMaTH4eCKUE aMUHbl. AHWINH, €r0 CTPOEHUE CBOWCTBA U IPUMEHEHHNE B CUHTE3E JIe-
KApCTBEHHBIX IPENAPATOB U KpACUTEIEH.

Knaccudukanus, nzomepusi, METO/IbI MOJYYEHHUs] M XUMUYECKHE CBOMCTBa aMUHOKHCIIOT.
AMUHOKHCHOTHI Kak am¢oTepHble coenuHeHus. Crenuduyeckue peakuuu aMUHOKUCIOT. OT-
JIeNIbHBIE TPEeICTaBUTENN aMUHOKUCHOT. [lentuasl u 6enku. CoctaB, TUIBI CTPYKTYP O€IKOBBIX
Mosiekys. Tumbl cBszeil. KauectBennbie peaknuu O0enkoB. Kimaccudukamnus 6e1koB U ux 6uoio-
rU4ecKast poJib.



11. I'eTrepoumkanyecKkne COeANHEHUSI.

Knaccudukanms rerepormkinoB. CoeauHeHUsT HA OCHOBE MMHa3zoja. CTpoeHue XJIopo-
¢unna u rema. [lupuMuauH ¥ MypuH, a30TUCThIe OcHOBaHUS. COeIMHEHUSI HA OCHOBE MMypHHA.
Crpoenne AT®, PHK, IHK.

Monayab 3. @Puznyeckas ¥ KOJJIOWIHAS XUMUS

1.0cHoBHBIe NMOHATHS (HU3NYeCKOH W KONIOMAHON XuMHUH. OCHOBBI XMMH4YECKOH
TePMOAMHAMMKH.

HcTopus pa3BuTHs GU3NUECKON M KOJUIOMTHONW XUMUU. MecTo pU3nuecKor XUMUHU B PsiLy
¢du3nueckux HayK. ArperaTHoe COCTOSIHME BELIEeCTBa: ras, »KMJIKOCTb, TBEpJoe BeuiecTBo. Kpat-
Kas XapaKTepHCTUKAa 3THX COCTOSHHUHI. CHocOOHOCTh pPa3NMYHBIX BEIIECTB NPU H3MEPEHHUU
BHEIIIHUX YCJIOBMH MEPEXOAUTh U3 OJHOrO COCTOsIHUA B Apyroe. Kpucrammmueckoe, amoppHoe
COCTOSIHMSI BELIECTB.

OHeprust paboTa M TEII0Ta KaKk OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB Pa3IMYHBIX TUIIOB.
TerutoBoit 3pPexT XuMHIECKON peakuu. DHTaIbIH. 3akoH ['ecca u ciieacTBue u3 Hero. [loHs-
TUE DHTPOIINH, KaK SHEPIeTUYECKON XapaKTEPUCTUKN XaOTUYHOCTU B CUCTEME. DHTPOINUS — ar-
peraTHble COCTOSIHUS BEILECTBA.

2. PactBopsl. KossimraTuBHblie CBOICTBA pACTBOPOB.

[Ipoueccsl B pacTBopax. PacTBOPUMOCTH BELIECTB B Pa3JIMYHBIX pacTBOpUTENSIX. PacTBOpEI
HaCBILICHHBIE, HEHACBIILIEHHBIE, IIEPECHIILEHHbIE. TermIoTa pacTBOpEHUS.

KonnuraruBable CBOMCTBA pACTBOPOB: JABJIICHUE I1apa PaCTBOPUTENS HAJl PACTBOPOM, KHU-
IEHUE M 3aMep3aHue pacTBOpoB. 3akoHbl Paynsa. Kpuockonus u s30yminockonus. M3meHnenue
MOJIIPHOM MaccChl BEILIECTBA C MOMOUIbIO ATUX MeTO10B. OCcMOC B XMMHUECKUX cucTemax. Ocmo-
TUYECKOE JJaBJieHHe pacTBOpoB. 3akoH Baut-I'odda.

[TpumenumocTs 3akoHOB BanTt-I'odda u Payns x pactBopam snextposmToB. M30TOHMYE-
CKUM K03 (HUITUEHT.

3. Kuci10THO-0CHOBHBIE paBHOBecHs B pacTBopax. bByjepHble cucteMbl

CreneHb 31EKTPOIMTUYECKON AMCCOLMAIMM, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (DaKTOPOB.
B3aumocBs3b cTeneHu 3JIEeKTPOJUTHUYECKON JUCCOLUMAUU M U30TOHUYECKOro KO3(QHIMeHTa.
CnaOble anekTponuThl. KoHCTaHTa 3JEKTPOTUTUYECKON AMCCOLMALUMU. 3aKOHBI pa30aBlIeHHS
OcTtBanba.

Kaxymasicss cTeneHp 3JI€KTPOIUTHYECKON AUCCOLUAlMK. Teopusi CHIIBHBIX AJIEKTPOJINTOB
Hebas-Xtokkensi. AKTHBHas KOHIIGHTpaIlMs BelecTBa B pacTBope. VMoHHas cuia pacTBopa.
Ypasuenue ['yrrenreiima-/leBuca.

KucnorHo-ocHOBHBIE paBHOBecUsl B pacTBopax. MloHHOe nmpousBeneHue Bosl. [lonstue o
pH. 3nauenne pH g ananutnueckoit npaktuku. Metoasl onpenenenus pH pacTBopos.

11. bydepubie cucrembl. MexanusMm aeiictBust OypepHbix cucrteM. bypepHocts B 61010-
TUYECKUX CUCTEMAX.

4. DJIEKTPOXMMHYECKHE CUCTEeMbl. JJIEKTPOIHbIE NPOLECCHI.

N3mepenue a1eKTponpoBOIHOCTH pacTBOpoB. 3akoH Konbpayma. [IpumeHenue anekrpo-
IIPOBOJTHOCTH JUIsl OIPENETEHUSI CTEIEHN JUCCOLMAIMU U KOHCTAHTBI TUCCOLMALAN. DJIEKTPO-
IIPOBOAHOCTb PACTBOPOB 3JIEKTPOJIUTOB. YJElbHAas U MOJISIpHAs (PKBUBAJIEHTHAs) JIEKTpUYE-
CKas NpOBOAMMOCTb. [IpMMEHEHHE HSJIEKTPOIUTHYECKOM NPOBOJMMOCTH JUIsl ONPEIEICHUS
BIIQYKHOCTH, JUHAMUKU COJIEBOI'O PEXHUMA I10YB.

DIIeKTpOAHBIE MpoLecChl. MeXaHn3M BO3HUKHOBEHUS JIEKTPOJHOTO MOTEHIMAaIa. ['anb-
BaHn4eckuil anmemeHT. DJC ranpBaHMYECKOro ayeMeHTa. Buael ranpBaHnnueckux neneil. Bomo-
POJIHBIN 3JIEKTPOJ, P HAPSHKEHUH METAJUIOB, MCKIOYEHUE U3 HEro. 3aBUCHMOCTD ITOCIEA0Ba-
TEJILHOCTH MECTOIIOJIOKEHHS METAIIJIOB B PsIY HAIpsDKEHUM OT pactBoputens. MloHocenekTus-
HBIE DJIEKTPOJIbL. DNEKTPoabl 1 poja — MeAHbBIN, HIUHKOBBIN. DIEKTpoabl 2 poaa — Xjopcepeopsi-
HBIH, KanomenbHbIH. CrexissHHbINA anekTpoa. M3mepenune DJC. Jduddys3Hblit 1 MeMOpaHHBIH
HNOTEHIUAJBI, UX OMOJIOTHYECKOE 3HaUCHHUE.



5. Xumuyeckasi knHeruka. Karanns

CKOpOCTh XUMHUYECKOW peakiuu (MCTUHHAS W CPEIHSS). 3aBUCHMOCTh CKOPOCTH OT KOH-
LIEHTPALlUU pearupyouux BeUecTB. 3aKoH aelcTBusa Macc. KoHcranTa ckopocTu. 3aBUCUMOCTh
ckopoctu ot Temneparypsl. [Ipasmno Bant-I'odda. YpaBuenue Appennyca. DHeprusi aKTUBa-
nud. MexaHu3M XUMUYECKON peakii. AKTUBHBIM KOMILIEKC. DHI0TepMUUYecKkue peakuuu. [1o-
HATUE 00 PHTAJBIMHM AKTUBALIMK U DHTPONUU akTUBanuu. Kimaccudukanus XUMUYECKHX peak-
uii. [Topsaaok 1 MOJeKynapHOCTh peakuuii. KaTamu3: roMOreHHbIH, TeTepOreHHbIH, (pepMeHT-
HbI1. MexaHnu3m karanuza. [[poMOTOpsI U KaTaTUTUYECKUE S]IbI.

6. Xumuyeckoe u ¢pazoBoe paBHOBecHe.

[IpuMeHnMOCTh 3aKOHa JIEUCTBUS Macc K paBHOBECHBIM IporieccaM. KoHcTaHTa paBHOBE-
cus. [Ipunnun Jle-llaTenbe. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIIMKA OT KOHLIEHTPALIUH.

7.11oBepxHOCTHBIE siBJIeHHsI. AjicopOuusi. [loBepXHOCTHO-aKTHBHbIE BellleCTBA.

CopOruus. Bugsr agcopbuuu. [loBepxnoctHas aktuBHOCTB. [IpaBuino [rokno-Tpaybe. An-
copOIMs Ha IpaHUIe pa3liena KUAKOCTb-ra3. AHalIN3 U30TepMbl aacopOuuu Jlenrmiopa. Omnpe-
nenenue pazmepoB Monekya [TAB. Ancopbuust Ha TBepaod moBepXHOCTH. Teopus ancopOuuu.
3aKOHOMEPHOCTH a/IcOpOIIMU Ha TBEPAbIX aacopoenTax. OcoOeHHOCTH afAcopOLNUU Ha MOPUCTHIX
aacopbOenTax. AncopOmust 3neKTpoauToB. O0pa3oBaHne ABOWMHOTO AtekTprudeckoro cios (13C).
Honnblit 0OMeH.

Knaccudpukanus n obmias xapakrepuctuka [TAB. ['mnpodunbno-munoduinbHbIl Oananc
ITAB. Yucno I'JIb. Munemnspuasie pactBopsl IIAB. Kputnueckas KoHIIEHTpaIys MULIEIII000pa-
3oBaHud (KKM). Comobunuzanus. [Ipumenenue I1AB B papmanun.

8. lucnepcHbie cucTeMbl. CBOHCTBA KOJJIOMIHBIX CHCTEM.

Knaccudukanus no pazmepy gactun] (aucriepcHoct). Kinaccupukanus mo arperaTHOMy
cocrosiHuio ¢a3. Knaccuduxamus mo OoTCyTCTBUIO WM HAJIMYUIO B3aHMMOICHCTBHS MEXAY 4a-
cTHIaMu aucriepcHoi (aspl. Kimaccudukanust mo crerneHy B3auMoeCTBUS JUCTIEPCHOM (a3bl ¢
JUCIIEPCUOHHON cpefoi. PacTBOPBI BBICOKOMOJIEKYJIIPHBIX COEAMHEHUH.

BbpoynoBckoe nBmwxkenne. HQubdysus. Ocmoruueckoe naBieHue. CeauMeHTalUs B JTUC-
MEPCHBIX CUCTEMAX M CEIUMEHTAILIMOHHBIN aHAIM3.

Oco0EHHOCTH ONTHUYECKUX CBOMCTB MUCIEPCHBIX cucTeM. Paccesaue cBera. [lormomenue
ceeta. Onruyeckas aHu30Tponust. ONTHYECKHE METO/IbI AaHATIN3a AUCIIEPCHOCTH.

9. PacTBOpBI BBICOKOMOJIEKYJISIPHBIX BelllecTB. ['eTeporeHHbIe CHCTEMBI.

Knaccupukanus BMC. Ctpykrypa, popma u TuOKocTh MakpoMosiekya. da3oBoe cocTos-
nue BMC. B3aumoneiicteue BMC ¢ pactBoputenem. Habyxanue. CpoiictBa pactBopoB BMC.
[MonmanexTponutsl. OcMoTHUECKOE naBieHHe pacTBOpoB BMC (MONIEKYJISpHBIX KOJUIOHMJIOB).
MewmOpannoe paBHoBecue Jlonnana. ['enu u cTyHu.

5. O0pa3oBaTe/ibHbI€ TEXHOJIOTHH

B cootBerctBuu ¢ tpeboanusmMu @I'OC BO no HampaBieHUIO MOATOTOBKH peau3aiiis
KOMIIETEHTHOCTHOTO IOJIXOJa MpPeayCMaTpuBaeT HCIOJIb30BaHUE B y4eOHOM IpOILECCe aKTHUB-
HBIX U MHTEPAKTHUBHBIX (OPM MPOBENEHHs 3aHATHH M JAPYIMX WHHOBAIMOHHBIX TEXHOJOTHH B
COUYETaHUM C BHEAYAUTOPHOM paboTOM C Leabl0 (GOPMHUPOBAHUS M PA3BUTHS JTUYHOCTHBIX U
1po¢eCCHOHATILHBIX HABBIKOB 00YYAIOIIMXCSL.

Bun yuebHol paboThl OObpazoBaTesbHbIE TEXHOJIOTUU

Jlexuun DNEKTPOHHBIE MaTepHUaJIbl, UCIIOJIb30BaHUE
MYJIbTUMEANMHBIX CPEJICTB, Pa3JaTOYHBIA Ma-
Tepuai

JlaGoparopHble 3aHATHS BrimonHeHue onbIToB, 00CYXACHUE U aHa-
[IpakTrueckue 3aHATHS U3 HUX PE3YJIbTATOB, HAIMKCAaHUE YpPABHEHHI
peakuuii, TECTUPOBAHME, BBINOJIHEHUE TPYII-
MOBBIX AyJIUTOPHBIX 3aJaHUM, WHIAWBUIYaJlb-




HbIE JOKIAIbI

CamocrosTenbHbIe padoThI

3amuTa M Npe3eHTalus pe3yjabTaToB ca-
MOCTOSITEJIBHOM IOJATOTOBKHA U HCCIIEIOBaHUMI
Ha 3aHATUAX

6. OueHoYHbIe CPeACTBA IUCHUIIMHBI (MOTYJIA)

OCHOBHBIMU BUJaAMU JUCHUINIMHAPHBIX OLHCHOYHBIX CPEACTB IIpHU (bYHKHI/IOHI/IpOBaHI/II/I
MOJTyJIbHO-PEHTHUHTOBOM CHCTEMBI OOYYCHHUS SIBISIOTCS: HA CTAJUU PYOSIKHOTO pedTuHTra, Gop-
MHPYEMOTI'O IO pE3yJIbTaTaM MOAYJIbHOI'0O KOMIIBIOTCPHOI'O TCCTHUPOBAHUA — TCCTOBBIC 3alaHUA;
Ha cTaauu HOOIJ_IpI/ITeJIBHOFO pef/’ITI/IHFa, (I)OpMI/IpyCMOI‘O 110 pCSYHBTaTaM HaIllUCaHHUA HW 3allIUTHI
pedepaToB, 3cce MO aKTyaJIbHOW MPOOJIEMAaTHKE, OIEHKH OTBETOB 00YYaIOIIErocsl Ha KOJUIOKBH-
yMax — pedepaTsl, KOJUIOKBHYM H 3CCe; Ha CTAHH MPOMEKYTOYHOTO PEUTHHTa, ONPEAEIIIEMOTO
I10 pE€3yjibTaTaM Cadu 3a4€Ta U 59K3aMC€Ha — TCOPECTUYCCKUE BOIIPOCHI, KOHTPOJIUPYIOIIHUE TECOPEC-
THYECKOE COJIepKaHuEe y4eOHOro Marepuaia, 3aJaHue, KOHTPOIUPYIOolee MPaKTUIECKHe HaBbI-
KM U3 Pa3IMYHBIX BUJIOB MpodeccnoHanbHoi AestensHocT oOyyvaromerocst mo OITOIT gannoro
HaHpaBJIeHI/Iﬂ, @OpMpreMLIC HpI/I I/I3yLI€HI/II/I JOUCLHUIIIINHBI ((XPIMI/I?I HeOpFaHI/ILIeCKaﬂ U aHaJIn-

THYCCKasi».

6.1 ITacnopT ¢oHIa OLIEHOUYHBIX CPEACTB MO TUCHUIINHE «XUMMSD»
Moayab 1.« XumMusi HeOPraHu4ecKasi 1 aHAJIMTHYECKASD)

O1LIeHOYHOE CPEACTBO
No Koutponupyemsie pazae- | Koa koHTponupye- <o
/1 JI6I (T€MBI) TACHIUILIUHBI MO KOMIIETEHIIUHA HaVMEHOBaHHE o
OCHOBHBIE NOHATHUS VK-1, OIIK-1 TecToBbIC 3a1aHNs 20
M 3aKOHBI XUMHH. JKBH- Tewmsl pedpepaTon 2
BAJICHT. Bonpocsr s 3a- 5
yeTa
1
KommeTeHTHOCTHO-
OPUEHTHPOBAHHHBIE 5
3aJIaHus
Crpoenue atoma. [lepu- YK-1, OIIK-1 TecToBble 3agaHus 10
OJIMYECKUH 3aKOH U NEPUOIH- Tewmsl pepepaToB 8
yecKkas CHCTEMa XUMHYECKHUX Bomnpocsr s 3ade- 4
2 DJICMCHTOB. Ta
KommnerenTHOCTHO-
OpUEHTUPOBAHHHBIE 5
3aJaHus
Peaknuonnas CIOCOOHOCTD VK-1, OIIK-1 TecToBBIE 3agaHUs 10
BEIIECTB. XUMHUYECKas CBA3b TeMbl pe(bepaTOB 4
Bomnpocsl ns 3aue- 5
Ta
3
KommnereHTHOCTHO-
OpUEHTUPOBAHHHBIE 5
3aJaHus
4 XUMHUeCKass KHHETHKA. VK-1, OIIK-1 TecToBBIE 3agaHUs 16
CKOpOCTh XUMHUUYECKUX pPeak- Temsl pedepatos 6




[IUI 1 METO/IbI €€ PEeryIupoBa-

Bomnpocs! g1 3aue-

5
HUSL. Ta
KomrmiereHTHOCTHO-
OpUEHTUPOBAHHHbBIE 8
3a/laHus
5 Xumuyeckoe u (ha3oBoe paB- VK-1, OIIK-1 TecToBbIE 3aaHUS 5
HOBECHE.
Tewmsbl pedepaToB 2
Bonpocsr s 3ade- 4
Ta
KomrmiereHTHOCTHO-
OpUEHTUPOBAHHHBIE 6
3a/1aHus
DHepreTuka XUMUYECKHUX PO- YK-1, OIIK-1 TecroBble 3a1aHUs 2
LIECCOB.
Tewmbl pedepaToB 3
6 Bompocsr nis 3aue- 3
Ta
KommnerentHocTHO- 5
OpUEHTUPOBAHHHBIC
3a/laHus
XUMHYECKHUE CUCTEMBIL: VYK-1, OIIK-1 TecToBBIE 3aMaHUs 25
pacTBOPHI, AUCIIEPCHBIE CH- Tewmsl pedepaTon 10
CTEMBI. Bonpocel 1 3ave- 8
Ta
;
KomrmiereHTHOCTHO-
OpPUEHTHUPOBAHHHBIE 15
3aJlaHus
KomMmrIiekcHble coeanHe- VK-1, OIIK-1 TecToBbIE 3a1aHUS 10
HUSL. Tems pedepaToB 4
Bompocsr nns 3age- 6
8 Ta
KommiereHTHOCTHO-
OpUEHTUPOBAHHHBIC 8
3aJIaHus
OKMCIIUTENIFHO- VK-1, OIIK-1 TecToBBIE 3aAaHUS 20
BOCCTAaHOBUTEJIbHBIE CBOMCTBA Tembl pedepaTos 11
BCIICCTB. Bomnpocs! mis 3aue-
9 Ta 7
KommerenTHOCTHO-
OpUEHTUPOBAHHHbBIE 8
3a/laHus
10 VK-1, OIIK-1 TecToBrIe 3amanus 10

DIEKTPOXUMUYECKUE CUCTE-

Temsl pedepaToB




MBI. 3
Bompocsr nns 3aue- 3
Ta
KomnerentHocTHO-
OpUEHTUPOBAHHHbBIE 6
3a/laHus
OO0mue cBoiicTBa HEMETAILIOB VK-1, OIIK-1 TecToBEIC 3aaHUS 33
Temsbl pedepaToB 9
Bonpocsr s 3ade-
11 Ta 3
KomrmiereHTHOCTHO-
OPUEHTUPOBAHHHBIE 16
3aJaHuS
OO01111e cBOMCTBA METAJLIIOB. VK-1, OIIK-1 TecToBBIE 3agaHU 35
Tewmbl pedepaToB 6
Bompocsr nis 3aue-
12 Ta 2
KomrmiereHTHOCTHO-
OpUEHTUPOBAHHHBIC 7
3aJaHuS
Xumuueckasi ueHTH(GpUKaus: VYK-1, OIIK-1 TecroBble 3a1anus 88
KaueCTBEHHBIH M KOJUYe- Temsbl pedepaToB 5
CTBEHHBIH aHAIU3. Bomnpocsr mis 3aue-
13 Ta 15
KomrmiereHTHOCTHO-
OpPUEHTUPOBAHHHBIE 19
3aJaHHS
duznyeckue u Gu3uKo- VK-1, OIIK-1 TecToBbIE 3a1aHU 12
XUMHWYCCKHE METOAbI aHaAJINn3a TeMbl pe(bepaTOB 5
BCHICCTB. Bonpocsr st 3aue- 3
14 L
KomnereHTHOCTHO-
OpUEHTUPOBAHHHBIE 8
3a/laHus
Moayas 2. «Oprannyeckasi XUMH I
No Ko KOHTpo- OueHo4dHoE cpef-
o KonTponupyemsie paznensi (Te- P CTBO
. MBI) JUCIATLTAHBI TeHIIT HauMEHO- KO
BaHUeE J-BO
TeopeTudeckne OCHOBBI YK-1, OIIK-1 Tecr 33
1 OpPraHUYECKON XUMHUHU Pedepar 1
3a4er 8
ALMKINYECKUE peieNIbHbIE YTIIeBO- VYK-1, OIIK-1 Tecr 13
2 | nopoJsl Pedepar 2
3a4er 6




AIIMKIINYECKHUE  HENpeIeIbHbIE YT- VK-1, OIIK-1 Tect 10
3 | 1eBo1OpOIBI Pedepar 2
3ayer 6
[uknryeckue yrieBoa0poibl VYK-1, OIIK-1 Tect 1
4 Pedepar 2
3a4eT 5
CrnupThl ¥ heHOITBI YK-1, OIIK-1 Tect 30
5 Pedepar 2
3a4yeT 5
KapOonunbHbIE COeTUHEHHS YK-1, OIIK-1 Tecr 3)
6 Pedepar 1
3a4er 2
KapOoHOBBIE KUCTOTHI YK-1, OIIK-1 Tect 16
7 | pa3IMYHBIX TOMOJIOTHYECKUX PSIOB Pedepar 3
3a4eT 6
[Tpon3BoiHBIE KAPOOHOBBIX KHUCIOT YK-1, OIIK-1 Tect 15
8 Pedepar 2
3a4eT 5
VYriaeBoasl. VK-1, OIIK-1 Tect 19
9 Pedepar 5
3a4eT 1
A3oTcoaepkalire OpraHu4ecKkue co- VYK-1, OIIK-1 Tect 20
10 | enuHeHuUs Pedepar 4
3a4eT 7
I'eTeponuKiInyecKue COCAMHEHUS VK-1, OIIK-1 Tect 8
11 Pegepar 2
3a4eT 4
Moayiab3. «Pu3H4YecKas U KOJJIOUTHAS XUMHSA»
Kox konTpomnu- OneHoYHOE CPEeSICTBO
Ne KonTponupyemsle paznensl .
n/m (TeMbl) TUCIUTUIMHBI DYEMOXH KOMITE- HauMeHoBa- KOJI-BO
TEHIIUU HUE
OcHoBHbIE TOHATHS (HU3HUECKON VYK-1, OIIK-1 TecroBble 3a-
xuMud. OCHOBBI  XUMHYECKOM JTaHUS 10
1 TEPMOJUHAMUKHU. Pedepar 10
Bomnpocsr mis 3
9K3aMeHa
PactBopsI. KomnurarusHaeie VYK-1, OIIK-1 TecToBbI€ 3a-
CBOMCTBa pacTBOPOB. JaHUs 10
2 Pedepar 5
Bomnpocsl nnst 4
JK3aMeHa
KucinoTHO - OCHOBHBIE PaBHOBE- YK-1, OIIK-1 TecToBbl€ 3a-
cusi B pactBopax. bydepHnrie cu- JTaHUS 10
3 CTEMBI Pedepar 5
Bompocsr s 4
9K3aMeHa
DIEKTPOXUMUYECKNE  CHUCTEMBI. YK-1, OIIK-1 TecToBbI€ 3a- 10
4 ONEeKTPOAHBIE IPOLECCHI TaHUS 3
Pedepar
4
Bonpocsl nis




JK3aMeHa
Xumudeckas kuHeTuka. Karamms VK-1, OIIK-1 TecToBbIC 3a-
TaHUs 12
5 Pedepar 5
Bomnpocsr  mist 6
JK3aMeHa
Xumuueckoe M (ha3oBoe paBHO- YK-1, OIIK-1 TecroBble 3a-
BEcue JaHUs 12
6 Pedepar 4
Bompocer ans 5)
JK3aMeHa
IToBepxHocTHbie sBiaeHus. An-| VYK-1, OIIK-1 | TecroBsle 3a-
cop6rusa. IloBepxHOCTHO — ak- TaHUs 12
7 THUBHBIC BEIIECTBA Pedepar 10
Bomnpocsr mist 6
JK3aMeHa
Hucnepcusie cuctemsl. CoiictBa | YK-1, OIIK-1 | TecroBsie 3a- 12
KOJUTOMTHBIX CUCTEM. TaHUS 8
8 Pedepar
Bompocer ans 5)
JK3aMeHa
PacTtBOpBI BEICOKOMOJIEKYJIIPHBIX VYK-1, OIIK-1 TecToBbI€ 3a-
BelIeCTB. | e€TepOreHHble CHUCTe- TaHUs 12
9 MBI. Pedepar 5
Bomnpocsr mist 5
JK3aMeHa

6.2. IlepeyeHb BONPOCOB /I IK3aMeHAa (3a4eTa)

Mopnyasl. Heoprann4yeckasi 1 aHATHTHYECKasi XUMHSA
1. MecTo XMMHH B LI€JIOM U HEOPTaHUYECKOW XMMHH B YACTHOCTHU CPEIN €CTECTBEHHO - HAyYHBIX
mucimming. YK-1, OIIK-1
2. Ponb xumMH3a1uu B pa3BUTHH TPOU3BOIUTENBHBIX CUJI CeIbCKOro xo3saicTBa. YK-1, OIIK-1
3. Heopranuueckue BeIIECTBA, UCIOJIb3YEMBIE B CEIbCKOXO3CTBEHHOM IIPOU3BOACTBE: MUHE-
paibHBIE YIOOpEHHS, MeCTULIM/IBI, TEPOUIIUIbI, JECUKAHTHI, 1e(OIHaHThl, KOPMOBBIE TOOABKH,
XUMHUYECKHe KOHCepBaHThI U MennopanThl. YK-1, OIIK-1
4. Vicnonb30oBaHHE XUMUYECKHX MOHSATHH, 3aKOHOB U METOJ/IOB HCCIIEJOBaHMS B CEJIbCKOXO3sH-
CTBEHHBIX M Onojornyeckux Haykax. YK-1, OIIK-1
5. DKosorudeckas OMacCHOCTh HETPAMOTHOTO MPUMEHEHUS XUMUYECKUX MPOIYKTOB B CEJIbCKOM
xossiicte. YK-1, OINIK-1
6. CrexuoMeTpruuecKkre UHJIEKChl U KO3 PuIreHTsl. Monb, MOJIsIpHas Macca, XMMHUYECKUN IK-
BUBAJICHT, (DaKTOp AKBUBAJIEHTHOCTH, MOJIsipHas Macca skBuBajieHTa. YK-1, OIIK-1
7. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHHUSI MacChl U YHEPTHH, 3aKOH KPATHBIX OTHOILIEHUH,
3aKOH IOCTOSIHCTBA COCTABa, 3aKOH 3KBUBAJIECHTOB, 3aKOH ABOTaIpo U CIEJCTBHUS U3 HETO, 3aKOH
mpocThiX 00beMHBIX oTHOmeHu. YK-1, OITK-1
8. PacTBOpHBI Kak cMeCH HOHHO- U MOJIEKYIsApHO-aAucnepcHoro yposua YK-1, OITK-1
9. Ilpuuunbl 06pazoBanus BoaHbIX pacTBopoB YK-1, OIIK-1
10. Ilpupoaa MeXMOJIEKYISPHBIX CHUJI B pacTBopax: cuibl Ban-nep-Baanbca (opueHTallMOHHEIE,
WHAYKIIMOHHBIE, TUCIIEPCUOHHBIE); HOH-TUIIOIBLHOE B3auUMOJEICTBHE, BOIOpoaHAas cBsi3b YK-1,
OIIK-1
11. Cioco6s! BepaskeHust coctaBa pactBopoB YK-1, OIIK-1




12. 3nauenue pactBopoB B xumuu u ouonoruu YK-1, OIIK-1

13.Tunbl cunbHBIX 5ekTposnToB YK-1, OITK-1

14. I'mapatanus noHoB. DHeprus rugparanuu YK-1, OIIK-1

15. 3HadyeHne pacTBOPOB CHIIBHBIX JIEKTPOJIMTOB B XUMUHU, Onosioruu, reoxumun YK-1, OITK-1
16. Tuner cnalObix 351eKTponTOB. KOHCTAHTHI M CTETEHU JMCCOIMALMHU CIA0BIX 3JEKTPOIUTOB
YK-1, OIIK-1

17. KucnotHo-ocHoBHbIe cBoMcTBa BemecTB YK-1, OIIK-1

18. BogopoaHblii ¥ THAPOKCUIIBHBIN TTOKa3aTeau pacTBOpOB. CIIoCOOBI H3MEPEHUS BOJIOPOIHOTO
nokazarens YK-1, OIIK-1

19. bydepnsie pactBopsr YK-1, OIIK-1

20. Tuns! rugponusa. KoncranTsl u crenenu rugpoausa coneit YK-1, OIIK-1

21. 3HaveHHe pacTBOPOB CJIA0BIX AJICKTPOJIUTOB B XUMHUHU, Onosiorun u reoxumun YK-1, OITK-1
22 Kommekcunie coeaquaenns YK-1, OIIK-1

23. YcTOMYMBOCTh KOMIUIEKCHBIX CO€MHEHUN B pacTBopax. KOHCTaHTBI yCTOWYMBOCTH U KOH-
cranThl HecToiikocTu. YK-1, OIIK-1

24. 3HaueHne KOMIUIEKCHBIX coequHeHuil B onoxumuu kiaerku. YK-1, OIIK-1

25. buoHeopranuyeckasi XuMus Kak HoBoe Harpasienue B xumun YK-1, OIIK-1

26. OkuCIHTENIbHO-BOCCTaHOBUTENBbHBIC peakinu Y K-1, OITK-1

27. OKUCIUTETBbHO-BOCCTAHOBUTENbHBIE (371eKTpoAHbIe) noTeHuansl. YK-1, OIIK-1

28. Ponb OKMCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii B mpupojae. YK-1, OITK-1

29. TloHsATHE O CKOpPOCTU XHMMHYECKOM peakiuu. MctuHHas (MrHOBEHHas1) CKOPOCTh PEAKIIMH.
YK-1, OIIK-1

30. OcHOBHBIE (haKTOPHI, BIUAIONINE HA CKOpOocTh peakunu YK-1, OTIK-1

31. 3akoH AEWCTBYIOUIMX MAacC — OCHOBHOI 3aKOH XMMHUYECKOW KUHETHKH JJIsl DJIeMEHTapHON
craauu. Koncranra ckopoctu peakuuu YK-1, OIIK-1

32. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peakuuu oT temieparypsl. [IpaBuno Baut-I'odda.
VpaBuenne Appenuyca. YK-1, OIIK-1

33. Karanus u ¢pepmentsl. YK-1, OIIK-1

34. 3HaueHHEe XUMHYECKON KHHETUKHU B XHUMUH, OMOJIOTHH U celIbckoM xo3siictBe YK-1, OIIK-1
35. XuMuyeckoe paBHOBECHE KaK Pe3ylbTaT CaMOIPOM3BOJILHOIO MPOTEKaHHUsS 0OpaTHUMOil pe-
aknnu. YK-1, OIIK-1

36. 3akoH neiictByromux macc. Koncranra pasHoBecust YK-1, OIIK-1

37. Cmemienue paBHOBecus Ipu n3MeHeHnu koHenrpa YK-1, OIIK-1

uu, Temneparypsl u nasiaeHus. [punmun Jle Hlatense. YK-1, OIIK-1

38. Ponb xumunueckux paBHoBecuii B mpupoae. YK-1, OIIK-1

39. OcHoBbl xumHueckoi TepmoguHamMuku. YK-1, OIIK-1

40. Duranbnus u TernoBoi 3ddext peakunn YK-1, OIIK-1

41. BeluncneHye SHTAIBINM PEAKIMU IO 3HAYSHUSM SHTAJIBINNA 00pa30BaHUs MPOTYKTOB U pea-
reHToB peakiuu. 3akoH ['ecca. YK-1, OIIK-1

42. Ourpomnus. YK-1, OIIK-1

43. BTopoiil 3aKOH TepMOJMHAMUKHM KaK KpUTEpUW HampaBieHHs xumHuueckod peakunun YK-1,
OIIK-1

44. IlpuMeHeHre U 3HaUeHHEe YHEPreTUKU XuMudeckux peakiuii. YK-1, OIIK-1

45. OcHOBHBIE IPUHIUIIBI KBAHTOBOM TEOPUHU CTPOEHUS BEILIECTBA: IPEJICTABIECHUS O KOPIYCKY-
JISIPHO-BOJIHOBOM JlyaJlu3Me SIBJIEHMM MHKPOMHpA, MPUHIUIE HEONpEeAeNeHHOCTH, YpaBHEHUU
HIpenunrepa, BOIHOBOM (yHKIMH, aToMHOM opoutanu. YK-1, OITK-1

46. KBanToBbIC Uncha: TJIaBHOE, OpOUTanbHOEe, MarHuTHOE U crinHoBoe. YK-1, OTIK-1

47. DHepreruueckue ypoBHU U noxypoBHu atoma YK-1, OIIK-1

48. [TpuHIMIIBI 3aMIOJIHEHUS AJIEKTPOHHBIX OpOuTanei aromMa B OCHOBHOM COCTOSIHUU: MPHUH-
mun [Taynu, npasuno Xynaa. YK-1, OIIK-1

49. TlocTpoeHue CTPYKTYpbl IEPUOAUYECKON CUCTEMBI, UCXOAS U3 SHEPreTUUECKON Mocien0Ba-
TEJTBLHOCTHU MOJIypOBHEW MHOT03JIeMeHTHBIX aToMOB. YK-1, OINK-1



50. Ionsarue nepuoxa u ero popmupoBanue no npasmwiam Kieukosckoro. YK-1, OITK-1

51. IlpuyuHBl Pa3IUYHON [UTMHBI IEPHOIOB; S-, p-, O-, f-271eMeHTHI U UX PacIOIOKEHHE B CTPYK-
Type nepuoanudeckoit cucremsl. YK-1, OITK-1

52. Ileproanyeckuii 3aK0H. 3HaUYECHUE TTepruoanYecKoro 3akoHa aist xumuu Y K-1, OITK-1

53. CpoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHLMA MOHU3ALUHU, CPOACTBO K AIEKTPOHY, IEKTPOOT-
PHIIATEILHOCTD, paanychl Ban-gep-Baansca). YK-1, OIIK-1

54. O6mme xuMHuUeckue cpoiicta sneMenToB YK-1, OITK-1

Y TIepuonueckuii xapakrep ux uamenenust YK-1, OITK-1

55. Peakuuonnas crocooHocts Bemects. YK-1, OITK-1

56. Tunsl cBsI3eii: KOBaJICHTHAs, HOHHAsI, MeTaJUTM4ecKast, Bogopoanas. YK-1, OITK-1

58. XapaKkTepuCTUKH CBSI3€H: JEKTPUUECKHUE JTUMOIbHbIE MOMEHTHI, 3(hpeKTUBHBIE 3aps/Ibl aTo-
MOB, CTEIIEHb MOHHOCTH, HAIIPABJICHHOCTb M HACBHIIIEHHOCTh, PHEPrus W JUiMHA cBsizu. YK-1,
OIIK-1

59. Tunel ruOpUIN3AIIMN ATOMHBIX opOuTasiel u reomerpus Mmonekyir. YK-1, OITK-1

60. CBoeoOpasue CTpoeHHsI aToMa BOJOpoa, (PU3UYECKUX U XUMHUYECKHX CBOMCTB 3TOTO 3Jie-
MeHTa H ero coequnenui. YK-1, OIIK-1

61. Bona, reomerpus u coiictBa ee moiekyiasl YK-1, OIIK-1

62. Boma B ceIbCKOM X034iCcTBE. DKOJOITMYECKHE aclleKThl Bogononk3oBanusa YK-1, OITK-1

63. Dnements! [A-noarpynmnsr YK-1, OIIK-1

64. Dnements ||A-noarpynner YK-1, OIIK-1

65. Onementsl A — moarpynmer -~ VK-1, OIK-1

66. Dnementsl [VA-noarpynnst YK-1, OITK-1

67. Dnementsl VA-noarpynmsl YK-1, OIIK-1

68. Dnementsl VIA-noarpynmst YK-1, OITK-1

69. Dnements VIIA-noarpynmst YK-1, OIIK-1

70. DnemenTtst VIIIA-noarpynmnsl YK-1, OITK-1

71. Tlepexoansie metamuisl YK-1, OITK-1

72. OcHOBHBIE XUMHUYECKHE OCOOEHHOCTH JaHTaHOMI0B U akTuHOonI0B YK-1, OIIK-1

73. DnekTpoxumudeckue cBoiictea metaiuioB. YK-1, OITK-1

74. Dnextponus. YK-1, OIIK-1

75. Xumnueckas uaeatuduxanus YK-1, OITK-1

76. IIpenMeT 1 3a7aunl aHATTUTUYECKONH XUMHUU. PoJib aHATUTUYECKOH XUMMHU B IIPOU3BOJICTBEH-
HBIX IIPOIECCax, B KOHTPOJIE KauecTBa MPOAYKIMHU, B OXpaHe OKpyxarolen cpensl. [lonstue o
ITAK YK-1, OIIK-1

77. KaduecTBeHHBIN U KOJIMYECTBEHHBIN aHann3. Mx 3nauenue YK-1, OIIK-1

78. Xummnueckue U (U3MKO — XUMUYECKHe (MHCTpyMeHTallbHble) MeTo bl aHanu3a YK-1, OIIK-1
79. Xumuueckue MeTo 16l uaeHTuuKamy. I papumerprudecknii anamu3 YK-1, OIK-1

80. Turpumerpuueckuii ananus YK-1, OIIK-1

81. KucnotHo-ocHoBHOe TuTpoBanue YK-1, OIIK-1

82. OkucnurenbHO-BOCCTaHOBUTENBbHOE TUTpoBanue YK-1, OIIK-1

83. Xpomarorpadus. Ee cymHOCTs 1 pasHOBHAHOCTH. [loka3aTenn XxpomMarorpadudeckoro pas-
nenenust. Cnydan npumenenus YK-1, OIIK-1

84.Ilorenmomerpuueckoe Tutpoanue YK-1, OITK-1

85. A6copommonnas poromerpus YK-1, OIIK-1

Moayasb 2. Oprannyeckasi XuMusi

1. OcHoBHbIe MOJOXKEHUS Teopun xummuueckoro crpoenust A.M. byrneposa.YK-1,0I1K-1 I'u-
OpuaM3aIus aTOMOB YIJIepoa U XUMHUUYECKasl CBs3b B opranndeckux coenunermsx. Y K-1,011K-1
Knaccugukanus, crpoeHre 1 HOMEHKJIaTypa opranudeckux coenuHenuit. YK-1, OITK-1
MexaHu3mbl, KaTau3 U Kiaaccudukanus oprannyeckux peakuuii. YK-1, OIIK-1
['omonoruueckuii psig u romonoru. YK-1, OIIK-1

Nzomepus, Bunbl uzomepun. YK-1, OIIK-1

Aunuknndeckue npenenbuble yriuesoaopoasl. YK-1, OITK-1

Uk w



7. Vicrounuku yraeBogopoos. Ilepepaborka npupoanoro ceipes. YK-1, OIIK-1

8. AIKaHBI: HOMEHKIIATypa, H30MepHs, CTpoeHue, SP>-ruopuamsanus. YK-1, OITK-1

9. Xumudeckue CBONCTBA, MPUMEHEHUE, MEeTOIbI moy4deHus ankanoB. YK-1, OIIK-1

10. Anuknuyeckue Henpeaenbabie yraeoaopoas YK-1, OINTK-1

11. AnKeHBI: HOMEHKIIATYpa, H30MEPHs, CTPOEHHUE aNKeHoB, SP>-rubpuausanus. YK-1, OIK-1

12. Xumudeckre CBOMCTBA, MPUMEHEHHE, METO 1bI TTosydeHus ankeHoB. YK-1, OIIK-1

13. Ankunbl. Homenknarypa, usomepusi, crpoenue, Sp-rudpunusanus. YK-1, OIIK-1

14. XuMuyeckue CBOMCTBA aJKWHOB: PEAKIMH MPUCOCTUHEHUS, 3aMEIICHHUs, MOJIUMEpPU3aLUU.

YK-1, OIIK-1

15. Anerunen. Peaknus Kydeposa. [lpumeHnenue aiakuHOB W MeTOAbl MX momydeHus. YK-1,

OIIK-1

16. ITomumepuzanus HenpeneabHbix coequHenuii. YK-1, OIIK-1

17. Anxaguensl. Homenkiatypa, usomepus, crpoenue. YK-1, OITK-1

18. Xumuyeckue peakuuu B conpspkeHHbIX cuctemax. YK-1, OIMTK-1

19. I'anoreHonpoOU3BOHBIE YTIIEBOIOPOIOB: Kiaccu(uKaus, CTpOCHNE, HOMEHKIIATypa, H30Me-

pust, xumuieckue coiicta. YK-1, OITK-1

20. [IpumeHeHne U MoTydYeHNe raloreHOMPON3BOIHBIX yriaeBoopoaoB. YK-1, OIIK-1

21. luxnmuueckue yriesogopoasl. YK-1, OITK-1

22. llukoankassl: CTpoeHHe, HOMEHKIaTypa, nzomepus. YK-1, OIIK-1

23. XuMmuyeckue cBoiicTBa mukinoankanos. YK-1, OIIK-1

24. Crepounsl, ux ctpoenne u npumenenue. YK-1, OITK-1

25. ApomaTuyecKue yriieBoJopo/ibl: HOMeHKIaTypa, nzomepus. YK-1, OIIK-1

26. DIeKTpOHHOE CTpoeHHe, SP>-rudpuan3anus apesos. YK-1, OTTK-1

27. Meronp! nony4yenus u npumenenue aperon. YK-1, OINK-1

28. Xumuueckue cBorcTBa OeH3oia u ero romojoros. YK-1, OIIK-1

29. Biusnue 3amectuTenell B 0€H30JIbHOM KOJIbIE Ha PEAKIIMOHHYIO CIOCOOHOCTD MTPOU3BOTHBIX
apOMAaTUYECKHUX YTJIEBOJOPOIOB B peakiusix ekTpoduibHoro 3amemenus. YK-1, OTIK-1

30. CrnupThl: TOMOJIOTHYECKUH psAJl, CTpOEHUE, HOMEeHKIIaTypa, n3omepus. YK-1, OITK-1

31. Xumuyeckue cBoiicTBa ciuptoB. YK-1, OITK-1

32. MHoroaromsusle criupthl. YK-1, OIIK-1

33. ®enonwl. CTpoeHue, CBOKWCTBA, METOABI ToyueHus1, mpuMeHeHne. YK-1, OITK-1

34. Anberuipl: TOMOJIOTHUECKUH psijl, CTPOEHUE, HOMEHKIaTypa, ndomepus. YK-1, OIIK-1

35. Xumudeckune cBoicTBa anpaernaoB. Kauectsennsie peakun. YK-1, OITK-1

36. KeToHbl: roMonornyeckuii psji, cTpoeHre, HoMeHknarypa, uzomepus. YK-1, OIIK-1

37. Xumuueckue cBoiicTBa keToHoB. YK-1, OIIK-1

38. Kap6oHOBbIE KMCIOTHI PA3IMYHbBIX ToMOTornyeckux psaos. YK-1, OIIK-1

39. Monoxkap6onoBbie kucioTel. YK-1, OITK-1

40. T'omonoruyeckuil psij, cTpoeHre, HOMEHKIIAaTypa, H30MepHsl MOHOKapOOHOBBIX KHUCIOT. YK-

1, OIIK-1

41. XuMu4eckre CBOWCTBAa MOHOKapOOHOBBIX KHCIOT. MeTo/Ibl monyueHus, npumenenue. YK-1,

OIIK-1

42. HenpenenbHble kapooHOBbIe kucaoTel. YK-1, OIIK-1

43. OKCUKHCIIOTHI Kak OM(YHKIMOHATbHBIC opranndeckue coeaunaenns. YK-1, OITK-1

44. JluxapOoHOBBIE KUCIOTHL. XuMHuyeckue cBoiicta. YK-1, OIIK-1

45. AMuHOKHCIOTHI Kak aMpoTepHble coenunenns. YK-1, OIIK-1

46. Knaccuduxarus, u3oMepusi, METOIbI MOTy4deHus: amuHokucnot., YK-1, OIIK-1

47. Xumnaeckue cBoiicTBa amuHOokucioT. YK-1, OINK-1

48. IIpocTtslie 3¢upsl, crpoeHue u cpoiicta. YK-1, OIIK-1

49. CnoxHble 23QUpHL: OTyYeHHE, CTpoeHue, cBoiicTBa. YK-1, OIIK-1

50. XKwups! B mpupoje, coctaB 1 xumuyeckue cBoiictsa. YK-1, OITK-1

51. Msuia u aereprentsl. YK-1, OIIK-1

52. Jlunuapl. Knaccuduxanus. YK-1, OIIK-1



53. Aurunpunst 1 amuasl kucaot. CTpoenue, cBoiictBa 1 MeTos! noinyuenus YK-1, OITK-1
54. T'anoreno3amenieHable KapOoHOBBIX KucioT. YK-1, OITK-1
55. Knaccudukanus yrneBogoB. Ontudeckas nuzomepus yriaesogos. YK-1, OITK-1
56. Monocaxapuasl. YK-1, OIIK-1
57. I'moko3a: CTpoeHue, XMMUUYECKHE CBOMCTBA, 3HaueHue B npupoae YK-1, OIIK-1
58. Jlucaxapuasl. Ctpoenue u xumudeckue cBoiicta. YK-1, OITK-1
59. lNonucaxapuasl. YK-1, OIIK-1
60. Kpaxman, rnukores, kineryatka. CocTtaB, pacpOCTpaHEeHuUeE B IPUPOJE, CTPOCHUE U XUMHYE-
ckue cBoricTBa. YK-1, OIIK-1
61. Azorcoaepxaniue opranndeckue coenuaerus. YK-1, OIIK-1
62. Hurpocoenunenus. Ctpoenue u coiicta YK-1, OIIK-1
63. Amunbl. Ctpoenne u Metoasl nonydeHus. YK-1, OITK-1
64. OcuoBubie cBoiictBa amuHOoB. OITK-2, OIIK-5
65. Amudarnyeckue amunbl. YK-1, OITK-1
66. Apomarnueckue amunbl. YK-1, OITK-1
67. AHUITUH, €TO0 CTPOEHHUE, CBOMCTBA U MPUMEHEHHUE B CUHTE3€ JICKApPCTBEHHBIX IMPENapaToB U
kpacureneit. YK-1, OIIK-1
68. I'ereporuknuyeckue coequHenus. YK-1, OITK-1
69. Knaccugukanus rerepouukion. YK-1, OITK-1
Moayasb 3. dusnyeckasi M1 KOJJIOMIHAA XUMUS
1. IIpenmer ¢pu3NYECKON U KOUTOMTHONW XUMHHU. POITb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH (HU-
3u4yeckoi u komnougHon xumun. YK-1, OITK-1
2. Xumudeckas TepMoauHaMuKa u Tepmoxumus. OcHoBuble moasTus. YK-1, OIIK-1
CpaBHuTeNbHASA XapaKTePUCTHKA INOPOOHBIX Koyou0B u pactBopo BMC. YK-1, OIIK-1
[TepBoe HavanO TEPMOJMHAMUKYU U €TI0 IPUJIOKEeHUE K XuMHuueckuM mpoueccam. YK-1, OIIK-

O6mas xapakrepuctuka pactBopoB BMC. YK-1, OIIK-1

TennoBoit a3 dexT xumudeckoro mpouecca. IHtanenud. YK-1, OIIK-1

DIIeKTPO- U MOJIEKYJISIpHOKHHETHYeCKue cBorcTra 3oiei. YK-1, OINK-1

3akoH ['ecca u ciencrBus u3 Hero. YK-1, OIIK-1

Muxkporereporennslie cucteMbl. Cycnen3uu. IOmynbscuu. [lensr. Asposzomu. YK-1, OIIK-1

10. Bropoe nHauano repmoaunamuku. YK-1, OIIK-1

11. ArperatuBHas ¥ KMHETUYECKas yCTOMUMBOCTH 30Jiel. DaKTOpbl, BIUAIONIME HA YCTONYH-
BoCTh 30¢eii. YK-1, OIIK-1

12. Dutpomms. YK-1, OIIK-1

13. Crapenue 301ei 1 nenTu3anus. 3alUTHOE JIeHICTBUE MOJIEKYIISPHBIX aJCOPOUPYIOLINX CII0-
eB. YK-1, OIIK-1

14. Tperbe Hauano TepMoAuMHaMuku. DHeprus I'm60ca, I'enpmronbia. CBoOOAHAsS >HEPrus M
HanpaBiieHue xuMuyeckux peakuuit. YK-1, OIIK-1

15. CoBmecTHOE AEWCTBUE IJIEKTPOIUTOB MpH Koarymsauuu. Koarymsauus v q3eTa-moTeHLUAal.
YK-1, OIIK-1

16. Ckopoctb xumuyeckux peakiuii. Koncranrta ckopoctu. YK-1, OIIK-1

17. VYcroitunBocTh U Koarynsuus JnopoOHbIX kKowtonnoB. Koarymsauus. JleficTBue anekTpo-
autoB npu koarynsauuu. [Ipasuno ynene-T'apaun. YK-1, OIIK-1

18. BrwmsiHMe KOHIIEHTpAIMH Ha cKOpocTh peakmmu. YK-1, OIK-1

19. Meroabl noyyeHUs U OYUCTKH KOJTIOUAHBIX pacTBopoB. OIIK-2, OIIK-5

20. Topsmok m MONEKYIPHOCTH (MOHO-, OH-, TPUMOJNIEKYIsIpHBIe) peaknnid. YK-1, OITK-1

21. Kpartkas xapakrepuctuka qucnepcHsix cucreM. YK-1, OIIK-1

22. BnusiHWE TeMmIepaTypbl Ha CKOPOCTh PEakIuu. YpaBHCHHE AppeHuyca. DHEprus aKkTHBa-
uun. YK-1, OINK-1

23. YcToWMuMBOCTh KOJTOMAHBIX pacTBOpoB. CequmenTarusa. YK-1, OITK-1
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24. Karanus, ero 3HaYeHHE B XUMHUYECKOW TEXHOJIOTHHU W Ouonormueckux mporeccax. YK-1,
OIIK-1

25. Ocmotu4eckoe aaBienue. Ero pons B 6nonorundecknx cucremax. YK-1, OIIK-1

26. Ocobennoctu pepmentaruBHOro Karanusa. YK-1, OITK-1

27. MonexkynsipHO-KMHETHYECKUE, ONITUYECKUE U DIICKTPUYECKHE CBOUCTBA JTHO(POOHBIX KOJIIO-
npoB. YK-1, OIIK-1

28. T'omMOreHHBI U reTeporeHHbIN KaTanu3 (MexaHu3M AercTBus karanuzaropoB). YK-1, OIIK-
1

29. TloBepXHOCTHO-aKTUBHEIC U TOBEPXHOCTHO-HeakTHBHBIE BemecTBa. YK-1, OITK-1

30. Xumnueckue paBHoBecue. [Ipuniun Jle [llarense. Kommonaaple CHCTEMBI U1 METOIBI TTONTY-
yerust T1oPoOHbIX KomtonaoB. YK-1, OITK-1

31. MukporeTeporeHHbIe CUCTEMBI C JKHJIKOU aucnepcHor (a3oii. X 3HaueHne B IPOMBIIIUICH-
Hoctu u ¢/x. YK-1, OIIK-1

32. ®otoxumuueckue peaknuu. YK-1, OIIK-1

33. TloeepxHoctHbIe siBeHus. YK-1, OIIK-1

34. MukporeTeporeHHbIe CUCTEMBI C ra3000pa3Hoil nucnepcuonHoi cpenoit. YK-1, OITK-1

35. Ipomneccsl copommu. YK-1, OITK-1

36. Ocobennoctu u coiictBa pactBopoB BMC. YK-1, OIIK-1

37. PactBopsl HeanekTponuToB. [ToHATHE «pacTBOP», CIIOCOOBI BHIPAKEHHS COCTaBa PacTBOpA.
YK-1, OIIK-1

38. Ancop6uus. ®aktopsl, Biaustonue Ha Hee. YK-1, OITK-1

39. PacTBOpBI 371€KTpONUTOB, uX ocobennoct. YK-1, OITK-1

40. TI'pybomucniepcHbIE CUCTEMBI C KHUIKOH nucnepcruonHoi cpenoit. OIIK-2, OITK-5

41. KomnuratuBHble cBoicTBa pacTBopoB. YK-1, OIIK-1

42. TloBepXHOCTHOE HaTsHKEHUE. AAre3us u koresus, ux ponb. YK-1, OIIK-1

43. Kpuockonus. D0ymmnockonus. 3akonsl Paynsa. YK-1, OIIK-1

44. TloBepxHOCTHBIE siBIeHUA. Teopuu agcopouuu, ypaHenus Jlenrmiopa u @peitnanuxa. YK-
1, OIIK-1

45. OcnoBHble noHsATUs TepMmoanHamMuku. YK-1, OIIK-1

46. Metons! onpenenenus pH pacrsopos. YK-1, OITK-1

47. Ocmoc. OcMmoTHYeCKOe JaBlieHne pa30aBlieHHBIX pacTBOpoB. 3akoH Bant-I'odda. buonoru-
yeckue npouecchl u ocmoc. YK-1, OINK-1

48. Drnexrpoxumus. DnekTpoaabie mporecchl. YK-1, OINK-1

49. PacTBOpHI 31€KTPOIUTOB. BO3HUKHOBEHHE HOHOB B pacTBopax. ConbBaraius (FrHapaTanus).
Cunphble u cnabble anekrponutsl. YK-1, OIIK-1

50. M3mepenue DJIC. Konnenrpaunonnsie nenu. Andysusie norennuans. YK-1, OIIK-1

51. Bydepnsbie pactBopsl. Ux 6uonoruueckas pois. YK-1, OITK-1

52. Dnextpoansie nporecchl. YK-1, OIIK-1

53. Bydepnsie pactBopsl. Ix 6uonmorndeckas posb YK-1, OITK-1

54. PactBOpbl. MexaHM3M pacTBOpEHUs TBeporo BeniecTBa. COBpEMEHHBIH B3IV Ha MPOIEce
pactBopenus. YK-1, OIIK-1

55. Konmnenrpanuonnsiii anement. YK-1, OIIK-1

56. I'emn. Ocobennoctr ux crpoenus. CBoiicTBa reneit u peaknuu B HuX. YK-1, OITK-1

57. T'anpBanunueckue neMeHThl. Y paBHenue Hepuera. YK-1, OIIK-1

58. Ctpoenue mumersl 301, YK-1, OINK-1

59. DnekTpoxumuueckue npouecchl. JIBoWHON anexkTpuyeckuii cioil u ero crpoenue. YK-1,
OIIK-1

60. OnTuueckue CBOMCTBA KOMIOMUIHBIX cucTeM. YK-1, OITK-1

6.3. IllkaJjia oeHOYHBbIX CPEACTB
[Tpu pyHKITMOHUPOBAHUM MOYJIBHO-PEHTUHTOBOM CUCTEMBI OOYUCHHUS, 3HAHUS, YMCHUS U



HaBBIKU, HpHOGpeTaeMLIe B Hpouecce I/I3yIIeHI/ISI JUCHUIIIIMHBI, OICHUBAKOTCA B peﬁTHHFOBBIX
Oaymax. YueOHas TUCHUIIIIMHA UMEET UTOTroBbId peTHHT 100 0amioB, KOTOPBIA CKIIaIBIBACTCS
u3 pyoexuoro (40 6amioB), mpomexxyrounoro (50 6amioB) u moompurensHoro peitunra (10
6ayutoB). MiToroBas oreHka 3HaHUM 00y4YaIOIIUXCS 110 JUCITUTIIMHE OMPEEIASTCS Ha OCHOBAaHUH
IepeBOjia UTOTOBOIO PEUTHHIA B 5-TH OAJUIBHYIO IIKAJy C YY€TOM COOTBETCTBYIOIUX KPUTEPH-

€B OLIEHKH.

ypOBHI/I OCBOCHHA

Kputepuu onenvuBanus

OueHouHbl€ Cpel-

«OmJjiH4HO»
«3aumeHo»

pBIi YMEET COOTHECTH C BO3MOXHOCTSIMU
MPAKTUYECKOr0 MPUMEHEHUS;

yMmeer

- UHTETPUPOBATh 3HAHUS U3 PA3HBIX pazfe-
JIOB, COCIIMHSIS MTOSICHEHNE M 000CHOBaHUE,
-BBIMIOJIHATh PAKTHUKO-OPUEHTUPOBAHHBIE
U CUTYaIlMOHHBIC 3aJaHUS, PEHIaTh THIIO-
Bble U IMpodeccrnoHalbHO-HAMPABICHHbBIE
3aJ1a4H,

- ObICTPO M 0€30MMO0YHO MPOUIUIIOCTPH-
pOBaTh OTBET COOCTBEHHBIMHU ITPUMEPAMH,

- BECTHU MPEIMETHYIO TUCKYCCHIO;

BJajieeT

- TEPMHUHOJIOTHEH M3 Pa3IUYHBIX Pa3/ieoB
Kypca,

- crnoco0aMu MBICIUTETIBHOW AesITeNbHO-
CTH(aHATM30M, CHHTE30M, CpaBHEHUEM,
0000IIICHIEM | T.]1.),

- apryMEHTUPOBAHHOM, TPAMOTHOM, YETKOU
pEUbIo.

KOMITETEHITU I CTBa
(kxo1-BO GayIoB)
[IpoaBunyTHII 3HaeT TECTOBBIC 3aja-
(75-100 6ammoB) - MOJIHO TEOPETHYCCKUH Marepuall, KOTo- | pus (18-40),

pedepar (2-10),
Dk3ameH ( 3a4er)
(38-50 6amnoB)

bazoBrIit
(50-74 6amnna)

«xopouto»
«3aumeno»

3HaeT
- TEOPETUYECKUM U MPAKTUUECKUN MaTepH-
aJ, HO JIOIYCKAaeT HETOYHOCTH;

yMeer

- COCIUHATH 3HAHUS M3 Pa3HBIX DPA3/ICIIOB
Kypca,

- HaxoJuTb NPaBUJIIBHBIC MTPUMEPLI U3
MIPAKTHKH,

- peuiaTth TUIIOBBIC 3aa4U,

BJIajieeT

- TEPMUHOJIOTHEH W3 PA3JTMYHBIX PA3/ICIIOB
Kypca, TPy HEBEPHOM YIOTPEOIECHUH caM
HCITPABJISICT HETOYHOCTH,

- BCEM COZIEpKaHUEM, BUIUT B3aUMOCBSI3H,
MOJKET TIPOBECTH aHAJN3 U T.J., HO HE BCe-
rJa JelaeT 3TO CaMOCTOSTeNbHO, 0e3 Mo-
MOIIIH TPETIOIaBaTeIs,

- crmoco0aMu MBICIUTEIBHOW AesITeNbHO-
cTu(aHaIM30M, CHHTE30M, CpaBHEHHEM,
000OIIICHUEM H T.]1.);

- apryMEHTUPOBAHHOM, TPAMOTHOM, YETKON

TECTOBBIC
(15-34),
pedepar (2-10),
9K3aMeH (3a4er)
(25-37)

3agaHus




peyblo.

[Toporossiii
(35-49 6ai10B)

«yooenemeopu-
menbHo»
«;aumeno»

3HaeT

- TEOPETUUYECKUN U NMPAKTUUYECKUNA MaTepu-
aJ, HO JOIMYCKAET OIINOKU;

yMmeet

- COCIUHATH 3HAHUS U3 Pa3HbIX PA3CIIOB
Kypca TOJIbKO IpPH HaBOMASIIUX BOIPOCAX
MpenoiaBaTelis,

- C TPYAOM COOTHECTH TEOPETUYECKHH U
MPaKTUYECKHM, JOIyCKasi OIIMOKHU B perie-
HUU THUIIOBBIX 3aJa4 Ha NpUMEHEHHUE 3Ha-
HUWA B pPEaJbHOM IPAKTUYECKON ICATEINb-
HOCTU;

BJIa/IeeT

- HEJIOCTaTOYHO CHOCO0aMH MBICIHUTEIb-
HOM JESTEeNbHOCTH (QHAJTU30M, CHUHTE30M,
cpaBHEHHEM, 000OIICHUEM H T.]1.);

- cnaboil apryMeHTanuei, JOTHUKON mpu
MIOCTPOCHUHU OTBETA.

TECTOBBIE
(12-19),
pedepar (2-10),
9K3aMeH (3auer)
(15-20)

3aaHus

Huzkuit
(1OTIOPOTOBBIA)
(KoMmIIeTeHIIUSI HE
chopmupoBana) (me-
Hee 35 6aioB)

«Hey0os1emeopu-
menbHo»
«He3aumenoy

He 3HaeT
- TEOPETUUYECKNUN U IIPAKTUYECKUN MaTepu-
ain,

- CYILIHOCTHOM 4aCTH Kypca;

He yMeeT

- 6e3 CyIIEeCTBEHHBIX OIMOOK BBICTPAUBAThH
OTBET, BBINOJIHATH 3a/IaHHE,

- BBINOJIHATh NPAKTUKO-OPUEHTUPOBAHHBIC
U CUTYyallMOHHBIE 3aJjaHMsl, peliaTb HWHTE-
IPUPOBaHHbIE 3a/laud MPOodecCHOHATbHON
HaIlpaBJICHHOCTH,

- WJUIFOCTPUPOBATh OTBET IPUMEPAMH;

He BJIajieeT

- TEPMHUHOJIOTHEN Kypca,

- crnoco0aMu MBICIUTEIbHOW JAESITeIbHO-
CTH (AaHAJTU30M, CHHTE30M, CpPaBHEHHEM,
0000IIICHIEM | T.11.);

- TPaMOTHOM, YETKON PEYBIO.

TECTOBBIC
(0-11),
pedepar (0-8),
9K3aMeH (3auer)
(0-16)

3aJaHusg

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecrieueHne JUCHUTINHbI

(MoayJin)

7.1. OcHoBHas y4yeOHas1 IUTEpPaTYpa

1. Heoprannueckas xumus B 24. YacTs 1. TeopeTnueckue OCHOBBI 5-U311., IIEp. U JOII.
yaeOHUK 1)1 akagemMudeckoro O6akanaspuata. /Kusses [.A., Cmapeirun C.H.- [DnekTpoHHBIHM
pecypc].- M.: FOpaiit, 2017.-253c.

2. Heopraamueckast xumust B 24. YacTp2. X¥MHS JJIIEMEHTOB S-U3]1., TIEp. U JA0M. YIeOHHK
Ui akageMudeckoro Oakanaspuarta. /Kuszes [.A., Cmapsirun C.H.- [DnekTponHslit pecypc].-
M.: KOpaiir, 2017.-359c.

3. AHanmuTHuecKast XUMHs U GU3UKO-XUMHYECKHEe METO/Ibl aHanu3a: yueOHuk. B 21.T.1/
[Tox pen.A.A. Mmenko. — 3-e u3a.; crep.- M.: Akagemusi, 2014.- 352c.- ( Boiciiee oOpa3zoBanue
OakanmaBpuar).



4. AHanuTHYeCKas XUMHS U PU3UKO-XMMUYECKUE METO/IbI aHamu3a: yuyeOHuk. B 21.T.2/
[Tox pen. A.A. Umenko. — 3-e u3n.; crep.- M.: Akagemusi, 2014.- 416c¢.- ( Beiciiee o6pa3oBanue
OakanaBpuar).

5. I'panbepr U.M. Oprannyeckas XuMus: Y4eOHHK JIsl aKaJIeMUYECKOTro OakaiaBpuara/
W.N. I'pan6Gepr; H.JI. Ham. [DnextponHsIii pecypc] — 8-u3za.- M.: FOpaiir, 2017. — 60c.-
(bakanmaBp — akageMUYECKHI KypC).

6.ApremoB A.B. ®usnyeckas xumusi: yueouuk/ A.B. ApremoB. — M.: Akagemus, 2013.-
288c.-(Bricmiee mpodeccuonanbHOe 00pa3oBaHue. bakamaBpuar).

7. Anamutudeckas xumus B 2-x kHurax. Kawmra 1. Xumuueckue METOAbl aHanm3a. 2-¢

U3[., UCIP. U JON. Y4YeOHUK M MPAKTHUKYM JUIsI NMPUKIAAHOTO OakanmaBpuaTta/ AJieKcaHapoBa
2.A., laitnykosa H.I'. [DnexTponnsit pecypc].- M.: FOpaiit, 2017.-551c.
8. AnanuTnyeckas XuMus B 2-X kHUrax. Kaura 2. @U3uKo-XUMHAYECKUE METO/IBI aHaJIN3a

2-¢ u31., UCIp. U J0N. YUeOHUK U MPaKTUKyM IS MPUKIAIHOrO OakanaBpuaTa AJeKCaHIpoBa
D.A., Taiinykosa H.I'. [Dnekrponnslit pecypc].- M.: FOpaiir, 2017.-355¢.

9.0pranuyeckas XuMus B 24. : yueOHUK AJsl akaJeMuueckoro OakanaBpuata/ bepezun
b./., bepe3un [1.b. [Dnextponnsiii pecypc].- M.: FOpaiit, 2016.-313c.

10. benses A.Il. ®usnueckas u koanouanas xumus. M. TEOTAP-Mexaua, 2012 r.

11.®usndueckass W KOJUIOWJHAS XUMUS: YUECOHMK W TPAKTHKYM JUISI TPUKIATHOTO
6axanaBpuata/Kynpsmesa H.C., bounapesa JI.I'..; - 2u3n.;nepepad. u gon.-M.: [DAeKTpOHHBIN
pecypc].- M.: FOpaiit, 2017.-379c.

12. KpyrmsaxoB IL.M., ®usnyeckas u kououaHas xumus: yded. Ilocobue/I1.M.
Kpyrmsxos.; T.H. Xackosa.- 2u3a.; ucnp.-M.: Beicur.uik.; 2007.- 319c.

7.2 MeTOIlI/I‘leCKI/Ie YKa3aHusd 110 OCBOCHUIO THCHMAILJIMHBI
Moayasb 1. «Heopranudeckasi 1 aHAJTUTHYECKAST XUMMSD)

1.ITandutos B.®., Tapacosa C. B., Ky3unenona P.B., lllenkoBaukosa H.B., Cumoupckux
E.C. Metoaunueckoe pyKOBOJICTBO K caMOCTOATENbHOM paboTe o xumun. Paznen «Heoprannye-
ckas xumus» /B.®. Tlandputos, C.B. Tapacosa, P.B. Kysuenosa, H.B. IllenkoBuukosa, E.C.
CumOupckux /- MUYypHHCK, HW3AaTeIbCTBO.. MUUYPUHCKOTO TOCYJapCTBEHHOTO arpapHOro
yHuBepcurera.- 2024.

2.IManduro B.®., TapacoBa C. B., Ky3nenona P.B., IllenxkosaukoBa H.B., Cumbupckux
E.C. Meroanueckoe pyKOBOJCTBO K JJaOOPAaTOPHBIM 3aHATHSIM M CaMOCTOSTENbHON padoTe 1o
XMMHH JJIsI CTYICHTOB arpoHomuieckux By30B / B.®. Ilangwuros , C. B. Tapacosa, P.B. Ky3ue-
nosa, H.B. lllenkoBuukoBa, E.C. CumOupckux /- MUYypHHCK, W3aTeNbCTBO.. MUYYpUHCKOTO
roCyJapCTBEHHOT'O arpapHoro yHusepcurera.- 2024.

3. [TandpuroB B.d., Tapacosa C. B., Ky3unenona P.B., lllenxosaukoBa H.B. Meronudeckue
YKa3aHHA 10 BBINOJHEHUIO TECTOBOIO KOHTPOJISI 3HAHUN 1O AMCLUIIINHE «XUMHS HEOpraHu4e-
ckas u aHamutrueckas» / B.®. ITanduros, C.B. Tapacosa, P.B. Ky3uerosa, H.B. IllenkoBHuKO-
Ba/- MUYypHHCK, H3/1aTEIbCTBO.: MUYYypHHCKOTO TOCYIapCTBEHHOTO arpapHOro yHUBEpPCHTE-
Ta.- 2024.

Mopnyas 2. Opranuydeckasi XuMust

1. ITandpurto B.®., Tapacosa C. B., Ky3unenosa P.B., llenxosuukosa H.B., CumOup-
ckux E.C. Meronndeckoe pyKoBOACTBO K CaMOCTOATENBbHOM paboTe 1Mo OpraHu4ecKoil XUMUH.
/B.®. Tlandwuros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. Illenkosuukora, E.C. Cumoupckux /-
MuuypuHCK, UW3JaTENbCTBO. MUYYpPUHCKOIO TOCYJapCTBEHHOI'O arpapHOr0 YHUBEPCHUTETA.-
2024.

2. Cumbupckux E.C., banuna JLE., OcunoBa T.A. MeTonudeckoe pyKOBOJICTBO K Ja00-
patopHbiM 3aHATHSAM 10 opranmdeckoi xumuu./ E.C. CumoOupckux, JI.LE. Bamguna
T.A. OcunoBa /- Muaypunck-Haykorpan , u3aarenscTBo.. MHYYPHHCKOTO TOCYIapCTBEHHOTO
arpapHoro yHuBepcureta. - 2024,



3. Cumbupckux E.C., lllenxoBaukoBa H.B. HoMeHknaTypa opraHmuecKuX COeAMHEHUH.
VYue6noe mocodue. / E.C. Cumbupckux, H.B. IllenkoBaukoBa/ Muuypunck-Haykorpan: M3a-Bo
Muul'AY, 2024.

4. Cumbupckux E.C. CBoiicTBa pacTBOPOB BHICOKOMOJICKY/ISAPHBIX coeannenmii. / E.C.
Cumoupckux/ Muuypunck-Haykorpan: Uzn-so Mual'AY, 2024.

Moayab3. @uznyeckas ¥ KOJJIOWIHAST XUMUS

1.Kysuenona P.B, KocenkoBa O.B.— MeTtonudeckoe pyKOBOACTBO K JIaDOpaTOPHBIM 3a-
HATUSM TI0 (PU3UYECKON XMMUHU: VYuyebHoe nocobue/ Muuypunck - Haykorpan: M3a-Bo
OI'BOY BIIO Muul'’AY, 2024.

2. Cumobupckux E.C., Ilandutor B.D. JIabopaTopHbIii NMpakTUKyM 10 (U3UYECKON WU
KOJUIOUAHOM xuMuu. YueOHoe nocobue. MuuypuHck, 2024.

7.3. Undopmanuonnbie u nu¢poBbie TEXHOJIOTHH (MIPOrpaMMHOe odecie-
YeHHUe, COBPEMEHHbIe NPo(ecCHOHAIbHBIE 0a3bl JaHHBIX H HH(POPMALMOHHbIE
CIIPABOYHbIE CUCTEMBI)

VYyeOHast auctuIuiiHa (MOAYIb) MpeaycMaTpUBaeT OCBOCHHE MH(OPMAITMOHHBIX U UG-
POBBIX TeXHOJIOTUH. Peanu3zanust u@poBbIX TEXHONOTUN B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JSieTCsl OAHOM M3 BaKHEWINUX Lened oOpa3oBaHMs, JArOLIE BO3MOXXHOCTh pa3BUBaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00Y4aroIMXCsl KaK OyAyIMX BbICOKOKBAIN(UIIMPOBAHHBIX CIIELHa-
JMCTOB.

[udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PAa3BUTHE HAaBBIKOB 3(P(PEKTUBHOrO pelieHus
3a7a4 IpoQecCHOHAIBHOT0, COIUAIBHOTO, IMYHOCTHOTO XapaKTepa ¢ MCIOIb30BAaHUEM pa3iiny-
HBIX BUJ/IOB KOMMYHHUKAIIMOHHBIX Te€XHOJOTUH. OcBoeHHe HU(PPOBBIX TEXHOJOTMH B pamKax
JAHHOW JTUCUUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M Ha/JIeXalluM
0o0pa3oM moJy4yarh JOCTYII, YIIPaBIATh, UHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(OPMALIMIO C TIOMOIIIBIO IIU(PPOBBIX YCTPONCTB U CETEBBIX TexHOJoruil. ®opmupoBanue nud-
pPOBOIl KOMIIETEHTHOCTH MpeArnonaraeT padoTy C JaHHBIMHU, BIIaJIeHHE WHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.3.1 D/1eKTPOHHO-0UOJIMOTEYHbIE CUCTEMBbI H 0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3zaHHE YCIyr OT
01.09.2025 Ne 6/u (CeteBas a51eKTpOHHast OMOIHOTEKA).

2. ba3a maHHbIX 271eKTpoHHBIX MHPOopManoHHBIX pecypcoB @TBHY INHCXb (norosop
1o 00eCTeYeHNI0 JJOCTyIa K 3JIeKTPOHHbIM nHpopMmannoHHbM pecypcam GI'BHY ITHCXD ye-
pe3 repmunan ynaneraHoro poctyna (TY ®TBHY [HTHCXE) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnekrpoHHoe H31aTenbcTBo FOPAWTY (https://urait.ru/) (loroBop Ha okazaHue
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oOpazoBaTenpHOM miatgopme OO0 «DeKTpoHHOE H3/1a-
ternsctBo FOPAUT» ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMOMMoTeuHas cucrema «Bepuanckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0e3BO3ME3/IHOE UCIOIb30BaHue pousBeneHuii ot 26.03.2020 Ne 14/20/25).

5. baza manusix HOb «HannonansHas snektponHas oubaroteka» (https://rusneb.ru/)
(morosop o moxkmodeHnu Kk HOb u npenocrasnenuu nocrymna k oobekram HOb ot 02.09.2024
Ne 101/HOB/4712-m).

6. JIoroBop 0 COTpyIHUYECTBE MO OKa3aHUIO0 OMOIMOTEYHO-WH(OPMAIIMOHHBIX U COIUO-
KYJBTYPHBIX YCIYT ITOJI30BaTeNIsIM YHHBEPCHTETA W3 YMCIIa WHBAIHIOB 110 3PEHHIO, CIa00BH-
JSIIINX, UHBAIKOB JPYTUX KaTEropuid ¢ OrpaHMYEHHBIM JIOCTYIIOM K MH(OpMAaIUH, JIHUI, UMe-
IOIIUX TPYAHOCTH ¢ uyTeHueM mrockonedatHoro Tekcra TOI'BYK «TamOoBckast o0inacTHast yHH-
BepcaiibHas HayuHas ounbnuoreka um. A.C. [lymkunay Ounmman «CnenuanbHas OuOInoTeKa s



https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/

ciensix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (moroBop o corpynHuvecTBe OT
10.10.2024 Ne 0001).

7.3.2. UndopManmoHHbIe CIPABOYHBIE CHCTEMBbI
1. CnpaBounas npaBoBas cucreMa KoncynpranT Intoc (qorosop nocraBku, aganTauuy u
COMpPOBOXACHUS K3eMIUIsIpoB cucteM KoncynbpranT [Tnroc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHBIM nepuoanueckuii cnpaBouHuk «Cucrtema 'TAPAHT» (norosop Ha yciy-
ru 1o conpoBoxaeHuio oT 11.02.2026 Ne 194-01/2026).

7.3.3. CoBpeMeHnHbIe npodeccuoHaTIbHbIE 0a3bI JAHHBIX

1. baza nanHbIX HOpMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHON Mpo-
rpamMMmbl «Pocmetony (moroBop ot 06.11.2025 Ne 505/2025)

2. baza nannpix Hayunoii anextponnoi 6ubamoreku eLIBRARY.RU — poccutickuii nn-
(opMaMOHHO-aHATUTUYECKUH TOPTaT B 00JIaCTH HAyKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa30Ba-
uus - https://elibrary.ru/

3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpoiTeie nanHble @DenepalbHONl  CIyX OBl TOCYAapCTBEHHOW CTATUCTUKUA -
https://rosstat.gov.ru/opendata

... Aanee npodeccruoHanbHbe 6a3bl o cooTBeTcTBYMOMIEH OITOIT

7.3.4. JIunieH3MOHHOE ¥ CBOOOIHO PACIPOCTPAHsieMOe MPOrpaMMHOe obecrie-
YeHHe, B TOM YHCJIe 0TeYeCTBEHHOT0 MPON3BOICTBA

Ne| HaumeHnoBanue Pazpabot- Hocrtyn- Ccpuika Ha EnuHbIi peecTp poccURCKUX PexBuzuthl
yuk [10 HOCTh (- | mporpamm it OBM u B]] (mpu Hammauu) | moaTBepikIa-
(mpaBoobna- | IEH3HOHHOE, OLIET0 JTOKY-
JIaTeITh) CBOOOIHO MeHTa (TIpu
pacrpocrpa- HaJIMYUH)
HsEMOE)
1 Microsoft Microsoft | JIuueHsuoH- - JIuneHsus
Windows, Corporation HOE ot 04.06.2015
Office Ne 65291651
Professional CpOK JIEACTBHUS:
OGeccpodHo

2 | AwuTHBHpYCHOE AO «Jlabo- | Jluuensuon- | https://reestr.digital.gov.ru/reestr/366574/ | CyGnuren3u-

MpOrpaMMHOE paropust HOe ?sphrase_id=415165 OHHBII1 J0T0-
obecrnieueHue Kacnepcko- Bop ¢ OO0
Kaspersky ro» «Codreke» ot
Endpoint Security | (Poccust) 17.12.2025 Ne
JuTs Ou3Heca 6/H, cpoK nieii-
CTBHS: C
18.12.2025 mo
17.12.2026
3 | MoiiO¢duc Cran- | OO0 «Ho- | Jlunensuon- | https://reestr.digital.gov.ru/reestr/301631/ Kontpakr ¢
JAPTHBIH - BbIe 001a4- HOE ?sphrase_id=2698444 000 «Pybu-
OducHelif makeT | HBIE TEXHO- KOH»
JUTs paboTHI C J10- JIOTHW» ot 24.04.2019
KyMEHTaMU (Poccmst) Ne
U TIOYTOM 036410000081
(myoffice.ru) 9000012
CpOK JICHCTBHUSL:
6eccpovHo

4 | OducHslit naker AO «P7» | Juuensuon- | https://reestr.digital.gov.ru/reestr/306668/ Konrpaxr ¢



https://www.tambovlib.ru/

NoabkowhE

«PT7-Oducy» HOE ?sphrase_id=4435041 000 «Cod-
(meckrormHas Bep- TEKC»
cus) ot 24.10.2023
Ne
036410000082
3000007
CpOK JEHCTBHUA:
0eccpovHo
OnepairioHHas 00O "Ba- | JIuuensuon- | https://reestr.digital.gov.ru/reestr/303262/ Konrpaxr ¢
cucteMa «AJbT 3aJIbT CBO- HOE ?sphrase_id=4435015 000 «Cop-
Oobpa3zoBanue» | 6omHOE TIPO- TEKC»
TpaMMHOE ot 24.10.2023
obecreye- Ne
Hue" 036410000082
3000007
CPOK JICHCTBHUSL:
O6eccpodHo
ITporpammHast AO «An- | Jlunensuon- | https://reestr.digital.gov.ru/reestr/303350/ JIutieH3noH-
cucTeMa Uit 00- | THIUIArdaT» HOE ?sphrase_id=2698186 HBIH JIOrOBOP C
HapyXECHMsI TEK- (Poccus) AO «AnTHIIA-
CTOBBIX 3aMMCTBO- THAT» OT
BaHUI B yUCOHBIX 16.05.2025 Ne
1 Hay4HBIX pabo- 10567, cpok
Tax «AHTHUIUIaruaT JIEHUCTBUS: C
BY3» 16.06.2025 no
(https://docs.antipl 15.06.2026
agiaus.ru)
Acrobat Reader Adobe CBobozaHo - -
- IPOCMOTp JOKY- Systems pacmpoctpa-
MmeHToB PDF, HsIeMoe
Djvu
Foxit Reader Foxit CB0OOHO - -
- mpocMoTp j0Ky- | Corporation | pacmpoctpa-
meHToB PDF, HSIEMOE
Djvu

7.3.5. Pecypcbl nH(OPMAITMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEepHET»

CDTOwiki: 6a3a 3nanuii mo nuposoit Tpanchopmarnmu https://cdto.wiki/

7.3.6. HudpoBble HHCTPYMEHTDI, TPUMEHsIeMbIe B 00Pa30BaTe/IbHOM
npouecce

LMS-nmardpopma Moodle

BuptyanbHas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

O6naunsie cepBuckl: Sunekc./Juck, O6mako Mail.ru

Cepsucsl onpocos: SAuaexkc.@opmsr, MyQuiz

Cepsucel Bugeocssizu: Suaekc. Texemoct, Webinar.ru
CepBuc coBMeCTHON pabOThI HaJl MpoeKTaMu AJist HeOombiux rpymm Trello

http://www.trello.com



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
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https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

7.3.7. llu¢poBble TeXHOJIOTHH, MPUMeEHsieMble NPU U3yYeHUH THCIUTLTUHBI

Xumus
[{udposbie TeXHO- Bunbl yue6HOM paboTHI, BHI- dopmupy- NJK
JIOTUU MOJIHSIEMBIEC ¢ TPUMEHECHUEM eMbIe KOMIIe-
U(PPOBON TEXHOJIOTHH TEHIMU

1. O6nauHble  TEXHO- Jlexuun YK-1 N-1yka

JIOTUH CamocrosiTenpHas pabora N-2vyk-1
2. bonbue nanusie Jlexuun OIIK-1 N-lonk-1

CamocrosTenbpHas padora

8. MarepuajbHO-TEXHHYECKOE O0eceYeHrue U CIUIIMHBI (MOLYJIA)

JIist MyJTbTUMEANITHOTO COMIPOBOXACHUS YTCHHS JICKIIUI HA Kadeape uMeeTcsl MpoeKTop,
JUISL  BBIIOJIHEHUS JTA0OPAaTOpHBIX paboT — HaOOphl BEIIECTB W PACTBOPOB, BEIECTB
COOTBETCTBYIOIIMX TEMATHUKE 3aHATHH; HAOOpPHl XMMHMUYECKOW TOCYAbI: MPOOUPKHU, MEpPHBIC
UIMH]IPBI, XUMUYECKUE CTaKaHbl, OIOPETKHU, MUMETKHU, KOJObI; IITaTUBbI, CIUPTOBKH.

PaGouas mporpaMMa TUCIUIUIMHBI «XHUMHUS» COCTABIEHA B COOTBETCTBUU C TPeOOBaHUSIMU
®I'OC BO no nanpasnenuto noarotopku  35.03.03 Arpoxumust U arporoyBoBezieHHe (YpOBEHb
OakanaBpuara), yrBepkaeHHas [Ipukazom Munucrepcra oOpasoBanust U Hayku Poccuiickoit de-
neparu Ne 1166 ot 20.10.2015 1.

Astopsr: Tapacosa C.B. ct. npenoaasarens kadeapbl OMOIOTMU U XUMUH,
[IIenkoBaukoBa H.B cT. mpenonaBarens kadeapsl OMOJIOTHH B XUMUH

Peuenzent: Jannnun C.U. 3aBenyromuii xkadeapoil TEXHOIOTMH MPOU3BOJICTBA, XpaHE-
HUS U 11epepaboTKU MPOIYKIIUN PACTEHHEBOACTBA, KAaHAUAT CEIbCKOX03IHCTBEHHBIX HAYK, J0-
LEHT

[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl arpOXUMHHM, TTOYBOBEACHUS U arpo-
sKojoruu mpotokon Ne 6 ot 9 ampens 2019 r.

[Tporpamma paccMoTpeHa Ha 3acefaHuu yueOHO-MeTonndeckoil komuccuu [lnogooBom-
HOro nHctutyTta uM. M.B. Muuypuna Muuypunckoro I'AY npotokon Ne 9 or 22 anpens 2019
I.

[TporpammMa yTBep X /ieHa pelIeHHeM Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA TIPO-
TokoJa Ne 8 ot 25 anpens 2019 r.

[Tporpamma nepepaboTaHa U A0MOIHEHA B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3aceqaHuM Kadeapbl arpoXMMHHU, MOYBOBEIEHUS U arpo-
skosioruu nmporokos Ne7 or 10 mapra 2020 r.

[TporpamMma paccMoTpeHa Ha 3acelaHuu ydeOHO-MeToandeckoi komuccuu Ilnomoosoumr-
HOro nHctutyra uM. M.B. Muuypuna Muuypunckoro I'AY nporokon Ne 9 or 20 anpens 2020
T.

[TporpammMa yTBep/ieHa peleHHeM y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA TIPO-
TokoJ Ne 8 ot 23 anpens 2020 r.

[Tporpamma nepepaboTaHa u 0MOIHEHA B cOOTBeTcTBUU ¢ TpedoBanusmMu ®PI'OC BO.
[IporpamMmma paccMoTpeHa Ha 3aceqaHuM Kadeapbl arpoXMMHHU, TOYBOBEIEHUS U arpo-
skostornu Ne 8 ot 5 anpens 2021 r.



[Iporpamma paccMoTpeHa Ha 3acefaHuu yuyeOHO-MeToaudeckol komuccun [1nogooBor-
Horo nHctutyta uMm. M.B. Muuypuna Muuypunckoro I'AY npotokon Ne 9 ot 19 anpens 2021
T.

[IporpaMMma yTBepikJieHa pelIeHHEeM y4eOHO-METOJUYECKOTO0 COBETa YHUBEPCUTETA MPO-
Tokost Ne 8 ot 22 ampenst 2021 r. [Iporpamma nepepaboTaHa U JOMOJHEHA B COOTBETCTBUU C
tpedboBanusimu OI'OC BO.

ITporpamma paccmoTpeHa Ha 3aceiaHuu Kadeapbl Onosoruu ¥ XxuMuu nporoxoa Ne 10
ot 28 mas 2021r

[Tporpamma paccMOTpeHa Ha 3acefaHuu yuyeOHO-meToaudeckoil komuccun ConuanbHO-
nenarornyeckoro nHcTuTyTa Muaypunckoro I'AY nporoxon Ne 10 ot 15 utonst 2021r

[TporpammMa yTBep eHa pellieHueM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA IPO-
TokoJ Ne 10 ot 24 nrons 2021 r.

[Tporpamma nepepaboTaHa U JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMOTpeHa Ha 3aceJaHuH Kadeapbl OMOJIOTHHA U XUMHH TPOTOKOT Ne 9 ot
«8» anpensa 2022 r.

[Iporpamma paccMoTpeHa Ha 3acelaHuu y4eOHO-MeToAndeckoil komuccun CoruanbHO-
negaroruyeckoro uHetutyra Muuypunckoro I'AY nportokon Ne 8 ot 18 anpens 2022r.

[IporpaMMma yTBepXkaAeHa pelIeHHEeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCUTETA IIPO-
Tok0Ja Ne 8 ot 21 anpens 2022 r.

[Tporpamma nepepaboTaHa u 10MoiIHEHa B cooTBeTcTBUU ¢ TpeboBanusamMu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapsl OMONIOrud U XUMHUK poTokos Ne 11 ot
«05» utonsa 2023 r.

[IporpamMa paccMOTpeHa Ha 3acelaHHH YYeOHO-METOAMYECKOW KOMHCCHHM HHCTUTYTA
(byHAaMEHTaIbHBIX U MPUKIAAHBIX arpodouorexHosnoruii um. M.B. Muuypuna MuuypuHckoro
I'AY npotokon Ne 11 ot 19 urons 2023r.

[Tporpamma yTBepkJeHa pelICHHEM y4eOHO-METOINYECKOI0 COBETa YHUBEPCUTETA IIPO-
tokoi Ne 10 ot 22 uronst 2023 1.

[Tporpamma nepepaboTaHa U JOTOIHEHA B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl OMOJIOTUN U XUMUU  TTPOTOKOJI Ne 9 oT
«06» masg 2024 r.

[Tporpamma paccMOTpeHa Ha 3acelaHMM Y4eOHO-METOAMYECKOW KOMHUCCHM HHCTUTYTa
(GyHIaMEHTaJIbHBIX W MPUKIAIHBIX arpoOuorexHosoruii um. M.B. Muuypuna Muuypunckoro
I'AY npotokon Ne 10 ot 20 mas 2024r.

[IporpaMMma yTBepXkaeHa pelieHneM yueOHO-METOAMYECKOTO COBETa YHUBEPCUTETA IIPO-
ToKO0JI Ne 9 ot 23 mas 2024 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu OI'OC BO.

[IporpamMma paccmoTpeHa Ha 3acelaHud Kadeapsl OMOIOTHHM U XUMUU  (TIpOoToKOoJ Ne
08ort 2 anpens 2025 1.).

[IporpamMma paccMoTpeHa Ha 3acelaHud Yy4eOHO-METOAMYECKONH KOMHUCCHUU HMHCTUTYTA
(byHAaMEHTANBHBIX U MPUKIAAHBIX arpobuorexHoioruii um. M.B. Muuypuna MuuypusHckoro
I'AY (npotokosn Ne 08 ot 21 anpens 2025r.).

[Iporpamma yTBepxk/ieHa Ha 3acelaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEPCUTETA
(mpoTtokon Ne 9 ot 7 anpenst 2026r.).

Opurunan JoKyMeHTa XpaHUTCs Ha Kadenpe OMOJIOTUN U XUMUU
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