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1. Ileau ocBoeHMsI TUCHUNJINHBI (MOIYJIs1)

HenstmMu 0ocBOEHUS TUCHMILIMHBI (MOIYJs1) «XHUMHUS) SIBISIFOTCS pa3BUTHE Y 00y4arOIINX-
Csl INYHOCTHBIX Ka4eCTB, HANPABIEHHBIX HAa (hopMHUpOBaHKE OOIIEKYILTYPHBIX U o0menpodec-
CHOHAJIBHBIX KOMIIETCHIIMK B COOTBETCTBUU ¢ TpeboBanmsimu OI'OC BO mo ganHOMy Harpas-
JICHUIO MOJATOTOBKH, TIO3BOJISIONINX MM B JIATBHEHUINIEM OCYIIECTBIISATh MPOPECCHOHATBHYIO JesI-
TEIbHOCTh MOCPEICTBOM OCBOCHHUSI TEOPETUUECKUX M IKCIIEPUMEHTAILHBIX OCHOB OPraHUYecKOu
XUMHH.

[Ipu ocBOEHUU NUCHUILUIMHBI YYUTBHIBAIOTCS TPYIOBbIE (PYHKIMH CIEAYyOIIEro npodec-

CHOHAJIBHOTO CTaHAapTa « ArpoHOM» (YTBEpKACH MpHKa3oM MUHHUCTEpPCTBA TPYAa M COLUAIb-
Hoi 3anwmTel P® ot Poccun ot 20.09.2021 Ne 644h).

2. MecTo TMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

Jucumruinaa (Moxyip) «Xumust» oTHocutes: K bioky 1. JQuctmrumuel (Moxysin) OOsi3a-
tenbHas dacTb. (61.0.07).

JMcUUIUIMHBI, He00XOAUMBIE JUIsl OCBOCHHUS JaHHOW TUCLMIUIMHBI KaK HpeAleCTBYIOIINE:
«MaremaTtuka», «OcHOBBI reousukun». B cBoro ouepenp ocBoeHHE AAHHON AMCLHUILIMHBI (MO-
NyJsl) HEOOXOJUMO Kak MpEeJIIeCTBYIOLIee A CIEeAYIOUMX TUCIMIUIMH: «O0lee noyBoBee-
Huey, «Arpoxumusy, «buonorus nousy», «OcHOBbI 3eMienenusy, «[110100BOIIEBOACTBOY

3HaHus, yMEHUS U HaBbIKU, OPMHUpYEMbIE B IIPOLIECCE OCBOCHUS AUCHUIUIMHBI (MOAYIIS)
«OCHOBBI TE€O(PHU3UKN» B3aNMOACUCTBYIOT CO 3HAHUSAMH, YMEHHUSIMHA W HABBIKAMH, TIOJyYCHHBIMH
B IIpoliecce U3ydeHHs AUCUUIUIMH (Monyneit): «['eonorus ¢ ocHoBamu reomopdosiorun», «l'eo-
ne3us», «Odmee mouBoBeneHuey, «I'eorpadus nousy, «Arpoxumus», «buomorus mousy, «Oc-
HOBBI 3€MJIEIETTU».

3. [lnanupyemble pe3yabTaThl 00y4eHHUS M0 TUCHUILINHE (MOYJII0), COOTHE-
CEeHHbIE ¢ IVIAHNPYEMbIMH Pe3yJIbTATAMM OCBOEHHS 00pPa30BaTeIbHOI
NMPorpaMMblI

B pesynbprarte u3yyeHus AUCHUILIMHBI 0OYyUYaIOIINIICS JOIKEH YCBOUTh TPYIOBbIE (DYHK-
MM B COOTBETCTBUHU C NMPOQPECCHOHANBHBIM CTAaHAAPTOM «ATPOHOM» (YTBEPXKIEH INPUKA30M
MunucTepcTBa TpyAa U colManbHO 3amuTel PO ot 20.09.2021 Ne 644H).

O06o06meHHas TpyaoBas (YHKIUS - OpraHu3alys MPOU3BOJACTBA NMPOAYKIIMU pacTeHUeE-
BOJICTBA.

TpynoBas ¢yHKIus - pazpaboTKa CUCTEMbI MEPOIIPUATHI MO MPOU3BOJICTBY MPOTYKIIUU
pactenueBozcTBa (kog — B/01.6).

TpynoBeie 1elCTBUS:

- cOop uHpopmManuu, He0OXOAUMOM sl Pa3pabOTKU HIEMEHTOB CUCTEMBI 3eMIICICTUS U
TEXHOJIOTHI1 BO3/I€TIBIBAHUS CEIbCKOXO03UCTBEHHBIX KYJIbTYD;

- pa3paboTKa CUCTEMbI CEBOOOOPOTOB M IJIaHA MX Pa3MEIICHUs MO0 TEPPUTOPUHU 3eMIle-
MOJIb30BAHUS C YYETOM arposlaHAmIaQTHON XapaKTEPUCTHUKU TEPPUTOPUHU UId 3PPEKTUBHOTO
MCII0JIb30BaHUs 3€MEJIbHBIX PECYPCOB;

- 000CHOBaHUE BHIOOpA COPTOB CEIIbCKOXO3SHCTBEHHBIX KYJIbTYP /Il KOHKPETHBIX YCIIO-
BUI pEervoHa U YpOBHS MHTEHCU(DUKALINY 3eMIIEIEIHS;

- pa3paboTKa palloHAIBHBIX CUCTEM 00paOOTKHU MOYBHI B CEBOOOOPOTaX C y4€TOM MOY-
BEHHO-KIMMAaTHYECKUX YCIOBHUH U penbeda TEPPUTOPUH IS CO3/IaHUS ONTHUMAJIBHBIX YCIOBUM
JUIS POCTA U PA3BUTUS CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp M COXPAHEHUS MJI0JOPOIMSI TOUBBI;



- pa3palboTKa 3KOJOrMYeCKH 00OCHOBAHHOM CHCTEMBI IPUMEHEHHSI YI00pEeHU ¢ yueTomM
CBOMCTB TMOYBBI M OMOJOTUYECKHX OCOOCHHOCTEH pacTeHUH sl 00eCreYeHUsl CeIbCKOXO03sM-
CTBEHHBIX KYJbTYp 3JIEMEHTAMU MHUTAHUS, HEOOXOIUMBIMU 11 (POPMHUPOBAHUS 3aITAHUPOBAH-
HOTO YpOxasi, COXpaHEHHs (ITOBBILLICHUS ) II0I0POAUS TOUBBI

- pa3paboTKa SKOJOTUYECKH 0OOCHOBAaHHOW MHTETPHPOBAHHOW CHCTEMBI 3aIIUTHI pacTe-
HUHN C y4eTOM MPOTHO3a Pa3BUTUS BPEIHBIX OOBEKTOB U (PAKTHUECKOrO (PUTOCAHUTAPHOTO CO-
CTOSIHHSI IOCEBOB IS IPEAOTBPAILCHHUS TOTEPh YpOXKasi OT OOJIe3HEH, BpequTeNei U COPHSIKOB;

- pa3paboTKa arpOTEXHUUYECKUX MEPOIPHUATHI MO yIy4IIEHUIO0 PUTOCAHUTAPHOTO COCTO-
SIHUSL TIOCEBOB;

- pa3paboTka TEXHOJOTHIl YOOpPKH CEIbCKOXO3SWCTBEHHBIX KYNIbTYp, MOCICYOOPOUHON
JOpabOTKH CEIIbCKOXO03SHCTBEHHOW MPOAYKIIMK U 3aKJIaJIKK €€ Ha XpaHeHUe, 00eCeUnBArOIINX
COXPaHHOCTh ypOxKasi;

- TIOJIFOTOBKA TEXHOJIOTHYECKUX KApPT BO3JICIBIBAHUS CEIIbCKOXO3SHCTBEHHBIX KYJIBTYD B
4acTH, Kacarolleiicsi arpOHOMHH, Ha OCHOBE pa3pabOTaHHBIX TEXHOJOTUH ISl OpraHu3aluu pa-
0OUYMX MPOLIECCOB.

OcBoeHme TUCIUTUTMHBI HAIIPABJICHO Ha (POPMHUPOBAHUE CIEAYIOMINX KOMITCTCHIIN:

VK-1 — CnocoOeH ocylecTBIATh MOUCK, KPUTUYECKUI aHaIM3 U CUHTE3 MH(OpMaIuH,
IPUMEHSTh CUCTEMHBIN TOJXO/ JIIsl pELIEHMsI IOCTABJIEHHBIX 3a/1au.
OIIK-1 - CnocoGeH pemaTth TUIOBbIE 33Jaul MPO(ECCHOHANBHOMN EATEIbHOCTH Ha OC-
HOBE 3HaHM OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHX, €CTECTBEHHOHAYYHbIX U oOuIenpodeccro-
HAJIBHBIX TUCLMILIMH C IPUMEHEHUEM HH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHHA;
[IKO-3 — T'oToB y4acTBOBaTh B MPOBEJCHUN MTOYBEHHBIX, arPOXUMHUYECKUX U arpodKoIIo-
rHYecKuX o0cie0BaHuil 3eMeb
[IKO-4 - CrocoOeH COCTaBISITh TOYBEHHBIC, arpO3IKOJIOTMYECKHE W arpOXHMHYECKHE
KapThl ¥ KaPTOIPaMMBI

Kon n Hanme-
HOBaHUE YHU-

Kon u Hanme-
HOBaHHUE UHIU-

Kputepun orieHnBaHus

pe3yJIbTaTOB O0YUEeHHUs

HU3KUH (10110~

BEpCaAIbHOU KaTopa J10CTH- POTOBBIH, KOM- IIOPOTOBBIN 0a30BbIN IIPOJIBUHYTHII
KOMIIETEHIIUM | KEHHS YHUBEp- MIETEHIUS HE
CallbHBIX KOM- | chopmMupoBaHa)
MHEeTECHINI
VYK-1. NA-1yka— He moxer ana- Cnabo ananu- | XopoIo aHa- OTauyHO aHa-
Criocoben AHanusupyer JU3MPOBATh 3a- | 3UpPYeT 3ajady, | JU3UPYET 3a7a- | JU3UPYeT 3aja-
OCYILIECTBIIATh | 3aJady, BblJe- Jiady, BBIIEIIAS BblJIeNIAA ee Oa- | 4y, BbIIENAs ee | 4y, BBIIENss ee

MOUCK, KPUTHU-
YecKHUil aHaIu3
W CUHTE3 WH-
dopmanumu,
MPUMEHSATH
CHUCTEMHBIHN
MMOAXO0M, JJIs
pelIeHus 1o-
CTaBJICHHBIX
3ajad4.

15151 ee 0a30BBIE

ee 0a30BEIE CO-

30BBIC COCTaB-

0a30BEIE CO-

0a30BBIE CO-

COCTaBJISIONINE, | CTABJISIONINE, HE | JISIONIHNE, c1a00 | CTaBISIONINE, CTaBJISIOIIINE,
OCYIIIECTBIISIET OCYIIIECTBIISIET OCYIIECTBIISIET | XOPOIO OCY- OTJIMYHO OCY-
JEKOMITO3UIIMIO | JEKOMIIO3UIIMIO | IEKOMIIO3UIMIO | IIECTBISET Ae- | LIECTBIISIET Jie-
3a/1a4uu 3a/1a4u 3a/1auun KOMITO3HITHIO KOMITO3HITHIO

3a/1auun 3a/1auu
N1-2yk-1— He moxer Haxo- | He goctarouno |J/loctaTouHo YcneuHo
Haxomut u kpu- | TuTh U KpUTHYE- | YETKO HAXOAMUT |OBICTPO HAXOAUT | HAXOJUT U
TUYECKH aHAJIU- | CKU aHAIM3UPO- | U KPUTUYECKU |U KPUTUUYECKU KPUTUYECKU
3upyer uHGOp- | BaThb UHPOpPMa- | aHATU3UPYET  |aHAIU3UPYET AHAIU3HUPYET
MaIuio, Heoo- 11t0, HeoOXoau- | mHpopmanuto, |uHGOpMaluio, | UHOpMaIHIO,
XOJIUMYIO JUIsl MYIO JIs penie- | HeoOXOIUMYI |HEOOXOJUMYI0 | He0OXOIUMYIO
penieHus no- HUS TIOCTABJIE€H- | JJI PElIeHUs] | IJIs pelIeHust JUTSL peleHus
CTaBJICHHOH 3a- | HOM 3aJad. IIOCTAaBJIICHHOU |IIOCTABJIEHHOM IIOCTaBJICHHOU
JTa4H. 3a/1auu. 3a/1auu. 3a/1auu.




NJ1-3yk-1 — Pac-
CMaTpHBAET
BO3MOXHBIC Ba-
PUaHTHI peltie-
HHA 3a1a4U,
OLCHHBasA Ux

He moxer pac-
CMOTpPETH BO3-
MO>KHBIE Bapu-
AHTBI pCHICHUSA
3a/1a4M U o1le-
HHUTH UX OOCTO-

Cnabo pac-
CMaTpUBaeT
BO3MOJKHEIE
BApUAHTHI pe-
IICHHUS 3aJa4H,
YyTOOBI OIIEHUTh

JlocraTouno
ObICTpO pac-
CMaTpUBaeT
BO3MO>KHBIE
BapUaHTHI pe-
MICHW 3a4a4u,

VYcenenHo pac-
CMaTpUBaET
BO3MO>KHbIE
BapHUaHTHI pe-
HICHUS 3a/1a4H,
OLCHHUBAaA UX

JOCTOMHCTBA U | UHCTBA U HEAO- | UX JOCTOUH- YEeTKO OIICHH- JIOCTOMHCTBA U
HEJIOCTATKHU. CTaTKHU. CTBa U HEJO- Basi UX JIOCTO- | HEIOCTaTKH.
CTaTKH. WHCTBA U HEJO-
CTaTKH.
N-4yka1 — He moxer rpa- He nocrarouno | Jloctarouno OueHb rpaMoT-

I'pamoTHoO, J10-
TUYHO, apry-
MEHTHUPOBAHO
dbopmupyer
COOCTBEHHBIC
CYXKJEHUS U
orieHku. Otiu-
4aeT GakKThl OT
MHEHHWI, HHTEp-
MpeTaIuii, ore-
HOK Y T.J. B
paccyXJIeHUsIX
JIPYTUX y4acT-
HUKOB JICSITEIIb-
HOCTH

MOTHO, JIOTHYHO,
apryMeHTHpOBa-
HO chopmupo-
BaTb COOCTBEH-
HBIC CYXKJICHUS U
ontenku. He ot-

au4daeT pakTel OT

MHEHUU, UHTEP-
MpeTanuu, ore-
HOK U T.JI. B pac-
CYXKJICHUSX JPY-
TUX YYaCTHUKOB
e TeTbHOCTH

IpPaMOTHO, JIO-
TUYHO, apry-
MEHTHUPOBAHO
dbopmupyer
COOCTBEHHBIC
CYXKICHHUS U
onenku. Cirabo
oTiinyaet (hak-
ThI OT MHCHHH,
HHTEpIpeTa-
U, OIICHOK B
T.J. B paccyx-
JIEHUSIX IPYTHX
Y4aCTHUKOB
JIeATCILHOCTH

IpaMOTHO, JIO-
THYHO, apry-
MEHTHUPOBAHO
dbopmupyer
cOOCTBEHHbIE
CYXKICHHUS U
OLIEHKH. XO-
POIIIO OTIINYAET
(bakThl OT MHe-
HUM, UHTEP-
IpeTanuu,
OIICHOK U T.1I. B
paccyXJ1eHu-
X APYTUX
Y4aCTHUKOB
JIEATETbHOCTH

HO, JIOTUYHO,
apryMeHTHPO-
BaHO (opMHU-
pyert cob-
CTBEHHBIC CYyXK-
JICHUS U OIICH-
KH. bbICTpO OT-
audaet GpakThbl
OT MHCHHIA,
UHTEpIIpeTa-
LM, OIICHOK 1
T.J1. B paccyx-
NEHU- X JIPY-
TUX y4acTHU-
KOB JICSITCIIb-
HOCTHU

NJ-5yk-1 —
Omnpenenser u
OIICHHUBAET T10-
CIIEJICTBUS BO3-
MOJKHBIX pelire-

He moxer omnpe-
JEJIUTh U OLe-
HHUTH I1OCTEN-
CTBHUS BO3MOX-
HBIX peUIeHUI

Cnabo ompene-
JISIET U OLICHU-
BaeT Mocjien-
CTBUS BO3MOX-
HBIX pELICHUI

Xopouio ormpe-
JIEJISIeT U Olie-
HUBACT I10-
CIIEACTBUSA
BO3MOJXHBIX

YcenenrHo
onpenensier u
OLIEHMBAET II0-
CIIeICTBUS
BO3MOXHBIX

HUH 3a/1a4H. 3aJjauu. 3aJjauu. pelLeHuii 3aja- | pelIeHui 3a1a-
qu. qu.
OIIK-1. Cno- | UJ-1lonk-1— He moxer uc- Cnabo ucnonb- | Xopouo uc- VYcnemHo uc-

co0eH peniatb
TUTIOBBIC 33]1a-
4i npodeccuo-
HaJILHOU Jes-
TENBHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3a-
KOHOB Marte-
MaTHYECKHX,
€CTEeCTBEHHO-
HAy4YHBIX U
obmenpodec-
CHOHAJBLHBIX
JUCIUILINH C
IPUMECHECHUEM
uHpopManu-
OHHO-

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

M0JIL30BAaTh OC-
HOBHBIE 3aKOHBI
€CTEeCTBEHHOHA-
YUYHBIX JUCIIH-
IIJIMH OJIA peme-
HUS CTaHapT-
HBIX 3a7a4 B 00-
JIACTH arpodKo-
JIOTHH, arPOXH-
MHUU ¥ arporoy-
BOBCJICHUSI

3yeT OCHOBHBIC
3aKOHEI eCTe-
CTBEHHOHAYY-
HBIX THACIU-
TUTHH TS pe-
[IEHHUS CTaH-
JAPTHBIX 337124
B 00JIacTH ar-
POIKOJIOTHH,
arpoXuMUU U
arporo4YBOBe-
IIeHUA

MOJIb3YET OC-
HOBHBIE 3aKO-
HBI €CTECTBEH-
HOHAYYHBIX
IUCIIAIUTAH IS
pelleHus CTaH-
JAPTHBIX 331249
B 00JIacTH ar-
POIKOJIOTHH,
arpoXuMUU U
arporo4YBoOBe-
JIeHUA

MOJIE3YET OC-
HOBHEIE 3aKO0-
HBI €CTECTBEH-
HOHAYYHBIX
IUACIATUINH IS
pelIeHus CTaH-
JAPTHBIX 3319
B 00JIaCTH ar-
PO3KOJIOTHH,
arpoOXWMUU U
arporovYBoBe-
IEHUA




KOMMYHHKa-
IOUOHHBIX TCX-

HOJIOTUIA
[TKO-3. NA-1nk-s - He yuactByer B | He Bcerna HocrarouHo Bcerna yuacr-
I'oToB yuact- | YuacTByer B MIPOBEICHUU y4acTBYET B 4acTo y4acTBY- | BYET B IPOBe-
BOBATh B MPO- | MPOBEACHUH MOYBCHHEBIX, ar- | MPOBEJICHUU €T B IpOBe/ie- | JCHHUU MTOYBCH-
BEJICHUM 10Y- | TIOYBEHHBIX, ar- | POXUMHYECKHUX U | TOUBEHHBIX, HUU MOYBEH- HBIX, arpoOXH-
BEHHBIX, arpo- | POXMMHYECKHUX | arpO’KOJIOTHYE- | arpOXHMHYe- HBIX, arpOXU- MUYECKHX U
XUMHUYECKHUX U | U arpOdKOJIOTU- | CKUX 00cieno- CKHX U arpo- MUYECKHUX U arpo3KoJIoTu-
arpodKo JIOTH- | YeCKUX o0cIe- BaHUI 3eMeIb IKOJIOTHYECKUX | arpO3KO JIOTU- | YECKUX 00OcIie-
4yeckux oOcre- | JOBaHHI 3eMellb oOcrnenoBaHuil | yeckux obcie- | JOBaHHI 3e-
JIOBAaHUU 3€- 3eMeNb JIOBAaHUH 3€- MeEJb
MeJb. MeJlb
[TKO-4. NA-1nk-4 - Co- | He cocraBnser He Bcerna co- | Jloctatouno Bcerna co-
Crnocoben CTaBJISIET MOY- MOYBEHHBIE, ar- | CTaBJISIET [TOY- | YacTO COCTaB- | CTaBJISIET [OY-
COCTaBJISITH | BEHHBIE, arpo- PO3KOJIOTHYE- BEHHBIC, arpo- | JISIET MOYBCH- BEHHBIC, arpo-
MIOYBEHHBIE, | DKOJOTUYECKHE | CKHUE U arpOXU- | DKOJIOTMYECKUE | HBIE, arPOJKO- | HKOJIOTMYECKUe
arpo3KOJIOTH- | U arpOXMMHUYE- | MHYECKHE KapThl | M arpOXHMHYE- | JIOTHYECKUE U | M arpOXHMHYe-
YEeCKHUE W ar- | CKue KapThl U Y KapTOrpaMMBbI. | CKH€ KapThl U arpoxuMuye- CKHE KapThl U
POXUMHYECKUE | KAPTOTPAMMBI. KapTOTpaMMEBI. | CKHE KapThl U KapTOrPaMMEI.
KapThl U Kap- KapTOTrpaMMBl.
TOTPaAMMBI.

B pe3ynbrate 0cBOSHUS NUCHUIUTHHBI (MOAYIS) « XUMHUS 00ydatomUics JOKEH:

3HaTh:

OCHOBHBIC XMMHWYCCKUEC NOHATHS U 3aKOHBI,

XAMHNYECCKHUEC 3JICMECHTHBI U UX COCIMHCHUS,

AaMCHTAJIbHBIC Pa3acCiibl OpFaHH‘{CCKOfI XUMUU,

CBEJICHUS O CBOMCTBAaX HEOPTraHNYCCKUX U OPraHUYCCKUX U COCIUHEHUH;

CTPOCHHUE U CBOMCTBA OPTraHWYECKUX COCIMHEHHM, CITOCOOBI UX MOTYYEHUS |

- METOJBI U CPEACTBA XUMUYECKOI0 UCCIIEIOBAHNS HEOPIAHUYECKUX U OPraHUYECKUX BEIECTB
U UX MPEBPALICHUS.

YMeTs:

- UCHOJb30BaTh CBOMCTBA XMMHUECKUX BEIIECTB B J1a00OPaTOPHOI U MPOU3BOICTBEHHON
IIPaKTHKE,;

- OCYHICCTBJIATH IMOUCK, KpI/ITI/I‘IeCKI/Iﬁ dHaJIn3 U CUHTC3 I/IH(l)OpMaIII/II/I, IPHUMCHATH CUCTEMHBIN
noaxoa AJid pC€uICHUA MMOCTABJICHHBIX 3a/1a4.

- perarh THUIMOBBIC 3a/1a4l TPOPECCHOHAIBHON JEATEIPHOCTH Ha OCHOBE 3HAHHMI OCHOBHBIX
3aKOHOB MaTEMaTHUECKUX, €CTEeCTBEHHOHAYYHBIX U 001IenpodeCCHOHATBHBIX TUCIIUTUIMH C
MpUMeHEeHneM HH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI

- yYCTaHaBJIMBATh MPUUYUHHO-CIEACTBEHHBIE CBS3H MEX/Y CTPOEHHUEM MOJIEKYJI HEOPTraHUUECKUX
Y OPTaHWYECKUX BEIIECTB U UX PEAKITMOHHON CITOCOOHOCTHIO;

- HaBBIKAMH BBITIOJHEHUSI XUMHUUECKUX Ja00paTOPHBIX orepanuii, 0opadoTku u opopmieHus
€ro pe3yJabTaToB, (POPMYJINPOBAHUS BEIBOJIOB;

- MCTOAAMHU CUHTE3a OPraHUYCCKUX COGI[HHGHHﬁ;




- IIACATh YPAaBHEHUs XUMUYECKUX PEAKLIMA U BECTU PACUEThI I10 HUM.

Bnaners:

- CIOCOOHOCTBIO TMPOBEACHUS T1a00PaTOPHOTO XUMUIECKOTO IKCIIEPUMEHTA, 00paboTKH U
oopMIIeHHS ero pe3yabTaToB, ((OpPMyITUPOBaHHS BEIBOJIOB;

- TpaBwiIaMu 0e30mMacHOi paboThl B XMMUYECKOH JTaOOpaTOPHH.

3.1. MaTpuna cooTHeceHHUsI TeM/pa31esi0B y4eOHOM TN CIMILIMHBI (MOLYJIA)
U GopMHpPYEeMBbIX B HUX 001LEKY/JIbTYPHBIX, 0011enpodeccHOHATBHBIX

KOMIIeTeH UM
KOMIICTCHIINHU
OO01uee
Tembl, pa3nenbl TUCIUILTIHBL KOIHHeCe
VK-1 | OIIK-1 [IKO-4 TBO
ITIKO-3
KOMITETE
HUUN

Monyns 1. Heopranudeckast 1 aHaTuTHYE-
CKasi XUMUS
1.1 OcHoBHbIE MOHATHS U 3aKOHBI XU- + + + + 4
MHUU. DKBUBAJICHT.
1.2 Ctpoenue atoma. [leprognueckuii 3aKoH 4
" IIEpUOJUYECKAs CHCTeMa XUMHYECKUX dJIe- + + + +
MEHTOB.
1.3 PeakmuoHHas CIOCOOHOCTH BEIIECTB. + + + + 4
XUMHYECKasi CBSI3b.
1.4 Xumunueckas kuHetuka. CKOpOCTh XUMHU- 4
YECKUX PEAKLUN U METOBI €€ PEryJInpoBa- + + + +
HUSL.
1.5 Xumnueckoe 1 pa3oBoe paBHOBECHE. + + + + 4
1.6 DHepreTHKa XMMHUYECKHUX TPOIIECCOB. + + + + 4
1.7 Xumnueckue CUCTEMBbI: pacTBOPBI, JHC- + + + + 4
NIEPCHBIE CHCTEMBI.
1.8 KoMIIeKCHEBIE COEIUHEHU. + + + + 4
1.9 OxucnuTenbHO-BOCCTAaHOBUTEINIbHBIE + + + + 4
CBOWCTBA BEIIECTB.
1.10 DneKTpOXUMHUYECKHAE CHCTEMBI. + + + + 4
1.11 Hemerannsl 1 UX COETUHEHUS + 4
1.12 MeTaiisl ¥ UX COETUHEHUS. + 4
1.13 Xumudeckast HeHTUDUKALNS: Kade- + + + + 4
CTBEHHBIM U KOJMYECTBEHHBIH aHAIIU3.
1.14 ®usnueckue U GU3NKO-XUMHUECKHUE Me- + + + + 4
TOJIbl AHAJIN3A BEILECTB.
Monyns 2.0pranuueckas XuMHs
2.1 TeopeTHquCKHe OCHOBBI + + + + 4
OpPraHU4ecKOil XUMHU
2.2 ATKIMYecKHe MpeaelbHbIC YTIIEBOIO- + + + + 4
poJbl
2.3 AtuKIIMYecKre HempeaeabHbIC YTIIeBO- + + + + 4
JIOpOJIbI
2.4 Tluknyeckue yrieBoI0pOIbI + + + + 4




2.5 CriupThl 1 PEHOITBI + + + + 4
2.6 KapOoHHIIbHBIE COCTUHEHUS + + + + 4
2.7 KapOOHOBBIE KHCIIOTBI + + + + 4
Pa3IMYHBIX TOMOJIOTHYECKUX PSJIOB
2.8 TlpousBoaHbIC KAPOOHOBBIX KHCIOT + + + + 4
2.9 YrieBosl + + + + 4
2.10 AzoTconepikainue OpraHuuecKue co- + + + + 4
eIMHCHUS
2.11 T'eTepOlIMKINYECKUE COCIUHCHUS + + + + 4
Mopyns 3. ®usznyeckas U KOJUIOUHAS XU-
Must
3.10cHoBHBIE TOHATUS (PU3UUECKOW U KOJI-
JouHON XUMUU. OCHOBBI XUMHYECKOW Tep- + + + + 4
MOJIMHAMUKH.
3.2 PacrtBoprl. KomnuratuBable CBOMCTBa

+ + + + 4
pPacTBOpPOB.
3.3 KucnotHo - OCHOBHBIE paBHOBECHS B pac- + + + + 4
TBOpax. bydepusie cucremsl
3.4 DIeKTpOXUMHUYECKHUE CHUCTEMBI. OJIEK- + + + + 4
TPOJHBIEC TPOIECCHI
3.5 Xumnueckas kuaetnka. Karanus + + + + 4
3.6 Xummdgeckoe u pa3zoBoe paBHOBECHE + + + + 4
3.7 TloBepxHOCTHBIC SIBICHHS. AICOPOITHSI. + + + + 4
[ToBepXHOCTHO — aKTUBHBIC BEIIECTBA
3.8 ucnepcHbie cucteMbl. CBOMCTBA KOJIIO- + + + + 4
UJTHBIX CHCTEM.
3.9 PacTBOpbl BBICOKOMOJEKYJSPHBIX Be- + + + + 4
IECTB. [ €TepOreHHbIE CUCTEMBI.

4. CTPpyKTYypAa U cofepKaAHUE TUCIUILIHHBI (MOLYJIA)
OO0mas TPpya10eMKOCTh TUCHUILIMHBI cocTaBiaseT 6,0 3aueTHbIX equHun 216 akan.
yaca.

4.1. O0beM TUCHUIIMHBI H BUbI Y4eOHOH padoThI

KonngecTBo yacoB
110 04HOM (hopme 00yUeHuUs 1o 3a049HOU (pop-
Bupn 3ansarui Me 00ydeHUs
B TOM 4YHCIIE
BCETO 1 xypc
2 ceMecTp 3 cemecTp
OO0mass TPyAOEMKOCTh  JTUCIIH- 216 144 79 216
TUTUHBI
KonTakTHas padoTa oOydaronumx- 80 48 30 26
Csl ¢ IIperoiaBaTeseM
AyIHUTOpPHBIE 3aHATHS, U3 HUX 80 48 32 26
JIEKIINH 32 16 16 8
NPAaKTUYECKHUE 3aHATHS - - - -
1a00paTOpHBIC PAOOTHI 48 32 16 18
CamocrosrtenbHas pabora 00y- 109 96 13 181
YaIOUIMXCS, B T.4.




BLIHOJIHUeHHe WHIBUIYyaTbHBIX 40 7 181
3aJaHuil
Hamnucanue pedepara 36 3 -
[ToxgroroBka I0KIIaga 20 3 -
Kontposnb 27 - 27 9
Bu uToroBoro KOHTpOJISt 3a4eT 9K3aMeH 9K3aMEH
4.2. Jlekuuu
OObeM B akaj. yacax
Ne Paznen nucuurniaunel (MOyJs1), TEMBI JIEKIIUI ;ggﬁ; 3;)2?:;;[ q}i(())l\p/[ hégfgsr;;e
oOydenusi | oOydeHuUs
Paznen 1. Heopranuueckas v aHaIMTHYECKash XUMHUS
1.1 | OcHOBHBIE NOHATHUSA U 3aKOHBI XUMUHU.
DKBHUBaJIEHT.
1.1.1 OcHoBHBIE MOHSITUA U 3aKOHBI XUMHUH. 0,5 0,25 VK-1, OIIK-1,
I[TIKO-3, TIKO-4
1.1.2.OKkBUBaJIEHT. 0,5 0,25 VK-1, OIIK-1,
I[TIKO-3, TIKO-4
2 | Crpoenue atroma. [lepuoanueckuii 3aKOH U Tie-
pUOIMYECKAsl CHCTEMa XMMHYECKHUX JJIEMEHTOB.
2.1.1 Ctpoenue atoma. [lepuoaudeckuii 3aK0H U 0,5 0,25 VK-1, OIIK-1,
MEPUOJNYECKAsI CUCTEMA XUMUYECKUX DJIEMEH- IIKO-3, IIKO-4
TOB.
2.1.2 TleproauuecKuii 3aKOH U MIEPUOITICCKAS 0,5 0,25 VK-1, OIIK-1,
CUCTEeMa XUMHUYECKHUX DJIEMEHTOB I[1IKO-3, IIKO-4
3 | PeakiionHass crmocOOHOCTH BEIIECTB. XHMHUE-
CKag CBI3b
3.1.1 PeaknmonHast CtocCOOHOCTE BEIIECTB. 0,5 0,25 VK-1, OIIK-1,
I[TIKO-3, TIKO-4
3.1.2 Xumuueckas CBSI3b 0,5 0,25 VK-1, OIIK-1,
I1IKO-3, IIKO-4
4 | Xumnueckasg kuHeTuka. CKOpPOCTh XMMHUYECKUX
peaxIuil 1 METO/IbI €€ PeTyINPOBAHMSI.
4.1.1 XuMmuueckass KHHETHKA. 0,5 0,25 VK-1, OIIK-1,
I1IKO-3, IIKO-4
4.1.2 CKOpOCTh XUMHUYECKUX PEAKIIUi M METOJIbI 0,5 0,25 VK-1, OIIK-1,
€€ pPeryJIMpOBaHUs. [1KO-3, TIKO-4
5 | Xumuueckoe u (pa3oBoe paBHOBECHE.
5.1.1 Xumudeckoe paBHOBECHE. 0,5 0,25 VK-1, OIIK-1,
I[1IKO-3, IIKO-4
5.1.2 ®a3oBoe paBHOBECHE. 0,5 0,25 VK-1, OIIK-1,
I[1IKO-3, IIKO-4
6 | DHepreTnka XUMHUYECKUX MPOIIECCOB.
6.1.1 DHepreTuka XMMHYECKUX MPOIIECCOB. 0,5 0,25 VK-1, OIIK-1,
I[IKO-3, IIKO-4
7 | XUMHUYECKUE CHCTEMBI: PacTBOPBI, JAUCIIEPCHBIC
CHCTEMBI.
7.1.1 XuMH4yecKue CUCTEMBI 0,5 0,25 VK-1, OIIK-1,




I1KO-3, TIKO-4

7.1.2 PacTBOpBI, JUCTIEPCHBIE CUCTEMBI. 1 0,25 YK-1, OIIK-1,
IIKO-3, IIKO-4
8 | KommekcHble COCOUHECHUS.
8.1.1 KoMIuiekcHbBIE COEeqUHEHMUS. 1 0,25 VK-1, OIIK-1,
I[1IKO-3, TIKO-4
9 | OKUCIUTEILHO-BOCCTAHOBUTENLHBIE  CBOMCTBA
BEIIECTB.
9.1.1 OxucAUTENHEHO-BOCCTAHOBUTEIHHBIC PEaK- 1 0,25 VK-1, OIIK-1,
107071 IIKO-3, IIKO-4
10 | DNeKTPOXUMHUYECKHUE CUCTEMBI.
10.1.1 DneKTpOXUMHUYECKHE CUCTEMBI. 0,5 0,25 VK-1, OIIK-1,
I1IKO-3, IIKO-4
10.1.2 Dnekrponus 0,5 0,25 VK-1, OIIK-1,
I1IKO-3, IIKO-4
11 | HemeTaiiel M UX COSIMHEHUS
11.1.1 Hemeranmbl 0,5 0,25 VK-1, OIIK-1,
I1IKO-3, IIKO-4
11.1.2 Coenuuennuss HEMETAJIJIOB 0,5 0,25 VK-1, OIIK-1,
I1IKO-3, IIKO-4
12 | MeTajulbl U UX COEAUHEHUS.
12.1.1 Meramisl 0,5 0,25 VK-1, OIIK-1,
I1IKO-3, IIKO-4
12.1.2 CoeqrHEeHUs METAJIOB 0,5 0,25 VK-1, OIIK-1,
I1IKO-3, IIKO-4
13 | Xumuueckast u1eHTU(UKALMSA: KAaUECTBEHHBIH U
KOJIMYECTBEHHBIN aHAIN3
13.1.1 Xumudeckas uaeHTH(DUKAIMS: Kade- 0,5 0,25 VK-1, OIIK-1,
CTBEHHBIN aHAIIN3 ITKO-3, [TKO-4
13.1.2 Xumudeckas uIeHTH(DUKAIHS . KOJTUIe- 0,5 0,25 VK-1, OIIK-1,
CTBEHHBIN aHAJIU3. ITKO-3, [TKO-4
14 0,5 VK-1, OIIK-1,
14.1.1 ®wusnueckue METOABI aHAIN3a BEIIECTB. 025 [IKO-3, [IKO-4
14.1.2 ®OHU3UKO-XUMHUYECKHE METOABI aHAIN3a 0,5 ' VK-1, OIIK-1,
BEIIIECTB. I1IKO-3, IIKO-4
Pa3znen 2.0prannyeckast Xxumus
1 2.1 TeopeTudeckue OCHOBBI OPTaHHYECKOM XU- 1 0,25 VK-1, OIIK-1,
I[IKO-3, IIKO-4
2-3 | 2.2 Auuknudeckuie npeaenbHbIe U HEeNMPeeib- 1 0,25 VK-1, OIIK-1,
HBIE YTJIEBOJIOPOJIbI ITKO-3, [TKO-4
4 2.3 [luknuaeckue yriieBOI0POIbI 1 0,25 VK-1, OIIK-1,
I[1IKO-3, IIKO-4
5 2.4 CriupThl 1 (HDEHOITBI 1 0,25 YK-1, OIIK-1,
I[1IKO-3, IIKO-4
6 2.5 KapOoHMITbHBIE COCTUHEHUS 1 0,25 VK-1, OIIK-1,
I[1IKO-3, TIKO-4
7-8 | 2.6 KapOoHOBBIC KHCIIOTHI PAa3IMYHBIX TOMOJIO- 1 0,25 VK-1, OIIK-1,
TUYECKUX PSIIOB U UX IIPOU3BOJIHBIC [1KO-3, IIKO-4




9 2.7 YrneBogsl. 1 0,25 VK-1, OIIK-1,
[IKO-3, IIKO-4
10 | 2.8 AzoTconepxalire OpraHM4ecKue CoeTMHE- 1 0,25 VK-1, OIIK-1,
HUS I1IKO-3, IIKO-4
11 | 2.9 'eTepolMKINYECKHUE COCIUHECHHS 1 VK-1, OIIK-1,
[IKO-3, IIKO-4
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- IIKO-3, ITIKO-4
MHKH.
3.2 PactBopsl. KommuraTuBHBIE CBOWMCTBa pac- 1 0,25 VK-1, OIIK-1,
TBOPOB. [TKO-3, [TKO-4
3.3 KucnotHO - OCHOBHBIE PaBHOBECHUS B PACTBO- 1 0,25 YK-1, OIIK-1,
pax. bydepHsbie cucremsl ITKO-3, TTIKO-4
3.4 DneKTpOXUMHYECKHE CHCTEMBI. DIIEKTPOJI- 1 0,25 VK-1, OIIK-1,
HbIE TTPOIIECCHI I1IKO-3, IIKO-4
3.5 Xumnueckas kuuernka. Karaamns 1 0,25 VK-1, OIIK-1,
[IKO-3, IIKO-4
3.6 Xumudeckoe u pa3zoBoe paBHOBECHE 1 0,25 YK-1, OIIK-1,
[IKO-3, IIKO-4
3.7 TloBepxHocTHBIC siBieHUS. AncopOmms. [lo- 1 0,25 VK-1, OIIK-1,
BEPXHOCTHO — aKTUBHBIE BEILIECTBA ITKO-3, TTIKO-4
3.8 Jlucriepcubie cuctembl. CBOWCTBA KOJUIOHI- 1 0,25 VK-1, OIIK-1,
HBIX CUCTEM. I1IKO-3, IIKO-4
3.9 PacTBOpBI BBICOKOMOJIEKYJISIPHBIX BEIECTB. 1 VYK-1, OIIK-1,
['eTeporeHHBIE CUCTEMBI. TIKO-3, [IKO-4
4.3. IIpakTnyeckue 3aHATUSA
He mpexycMoTpeHsl y4eOHBIM TIJIAHOM.
4.4. JlabopaTopHbie padoThI
Ne ®opmu-
pas- OO0beM B akaj.gacax pyeMsie
Aera HaumenoBanue 3aHsATHS OYHas 3a04Has Kome-
(Te- TEHIHU
¢dopma ¢dbopma
MBbI) oOyueHust | o0ydeHus
Monynb 1. Heoprannueckas v aHaIUTHYECKasT XUMUS
1 Texnuka 6€30macHOCTH TIpU PaboTE B XMMHYECKOM Jia- 2 1 YK-1,
Ooparopur. DKCIEPUMEHTAILHOE ONpeCICHUEe YKBH- ?[gg-%
BaJIEHTa HEU3BECTHOI'O METaslIa IKO-4
7 [IpUroTOBIIEHNE PACTBOPOB 3aJaHHON KOHIIEHTPALUH 2 1 YK-1,
OIIK-1,
IIKO-3,
[IKO-4
8 M3ydeHne MPOIECCOB ANEKTPONHTHYECKOH JIMCCOIMa- 2 1 OYKléli,l
. IK-1,
IIUU U THIPOJIA3A COJICH. [KO-3,
[IKO-4




H3ydenune CBOMCTB KOMIUIEKCHBIX COEAUHEHUN.

VK-1,
OIIK-1,
[TIKO-3,
IIKO-4

10

N3ydyeHne OKHUCIUTENBHO — BOCCTAHOBUTEIBHBIX IPO-
LIECCOB.

VK-1,
OIIK-1,
ITIKO-3,
IIKO-4

11

W3yuyenue CBOMCTB raJIOr€HOB, CEPbI U UX COCAVMHEHUN.

VK-1,
OIIK-1,
[TIKO-3,
IIKO-4

11

N3yuenne cBoicTB HemeTawioB V-V rpymnmbl U ux
COETMHEHUI.

VK-1,
OIlK-1,
[TIKO-3,
I1KO-4

12

NydyeHne CBOMCTB aKTUBHBIX METANIOB U MX COEIUHE-

HUMH.

VK-1,
OIlK-1,
[TIKO-3,
I1KO-4

12

N3yyeHne CBOWMCTB MEPEXOAHBIX METAIUIOB U UX COEIIU-

HEHUH.

VK-1,
OIlK-1,
[TIKO-3,
I1KO-4

13

Onpenenenne conepxkanusi coneut xeneza (1) B pac-

TBOpax METOJ0OM I'PaBUMCTPUYICCKOTO aHaIn3a

VK-1,
OIlK-1,
[TIKO-3,
ITKO-4

13

Onpez[eneHI/Ie KHCJIOTHOCTH IUIOJOB M OBOIIEH METO-

JAO0M aJIKAJIMMETPUUCCKOTO TUTPOBAHUA

YK-1,
OIIK-1,
[TKO-3,
ITKO-4

14

DOTOKOJIOPUMETPUYECKOE OINPENEICHUE COJEH Menu

(1) B pacTBOpE.

YK-1,
OIIK-1,
[TKO-3,
ITKO-4

Mopyns 2.0pranudeckas XuMus

2-3

W3yuenue mpeaesibHbIX U HEMPEICIbHBIX YIIIEBO-
JIOPOJIOB

0,5

VK-1,
OIlK-1,
[TIKO-3,
I1KO-4

I/I3y‘-ICHI/IC ApOMATHYCCKUX YIIJICBOAOPOAOB

0,5

VK-1,
OIlK-1,
[TIKO-3,
I1KO-4

I/I3y‘-ICHI/IC CIIMPTOB

0,5

VK-1,
OIlK-1,
[TIKO-3,
I1KO-4

W3yuenune (eHOIOB M MPOCTHIX IPUPOB.

0,5

YK-1,
OIIK-1,
IT1KO-3,




ITKO-4

I/ISY‘-IGHI/IG AJIbACTUI0B U KETOHOB.

0,5

YK-1,
OIIK-1,
ITIKO-3,
I1KO-4

N3yuenmne kapOOHOBBIX KUCIOT

0,5

VYK-1,
OIIK-1,
[TKO-3,
I1KO-4

W3yuenue cioxHBIX 3(UPOB, )KUPOB U MbLIA.

0,5

YK-1,
OIIK-1,
[TKO-3,
I1KO-4

N3yuenne yrneBonos.

0,5

YK-1,
OIIK-1,
[TKO-3,
I1KO-4

10

I/I3yquHe AMHWHOB 1 aMHUJIOB KHCJIOT.

0,5

YK-1,
OIIK-1,
[TKO-3,
I1KO-4

11

N3ydeHue reTepoluKINYeCKUX COECIUHEHUM.

0,5

YK-1,
OIIK-1,
[TKO-3,
I1KO-4

MO,I[y.TIB 3.®duznueckas u KOJIJIOMAHas1 XUMUA

OnpezneneHue MOJISIPHOW MacChl HEIEKTPOJIUTA KPUO-
CKOIIMYECKUM METOJIOM.

YK-1,
OIIK-1,
[TKO-3,
ITKO-4

OHpGI[GJ'IeHI/Ie CTCIICHN AJucconranuu pacTBOPCHHOI'O
BCIIECTBA U OCMOTHYECKOI'O HABJICHUA paCTBOpPa KpPHUO-
CKOITMYECKHUM MCTOJ0M

YK-1,
OIIK-1,
[TKO-3,
ITKO-4

Konopumerprnyecknii METO] ONIPEEIIEHUs] KOHIIEHTpa-
UM BOAOPOAHBIX HOHOB (pH cpepr)

YK-1,
OIIK-1,
[TKO-3,
I1KO-4

Onpenenenne pH pacTBOpoB MOTEHIMOMETPUUYECKUM
METOJIOM.

VK-1,
OIlK-1,
[TIKO-3,
I1KO-4

BiusHue KOHLIEHTpallMM pPEarupyroliux BeELIECTB U
TEMIIEpaTypbl Cpelbl HAa CKOPOCTh XMMHYECKON peak-
LAH.

VK-1,
OIlK-1,
[TIKO-3,
I1KO-4

AncopOuust yKCyCHON KHUCIOTHI TOYBOU

VK-1,
OIlK-1,
[TIKO-3,
ITKO-4

[Toryuenue kosutoumaHbIX pacTBOpoB. Koarymsmus 3o-

YK-1,




nei OIIK-1,
[TKO-3,
I1KO-4
8 N3yueHne CBOMCTB BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN 2 - YK-1,
OIIK-1,
[TKO-3,
I1KO-4
Moayinb 2. Opranuueckas
XUMUS
2-3 N3yuenue cBOWCTB Tmpe- 0,25 mratuB ¢ npobupkamu; | YK-1,
JEeNBHBIX W HEMpeIebHBIX CIHPTOBKA, CTEKISHHAA | O[]K-1,
YIJIEBOJAOPOIOB MAJIOYKA; CUHSS JIAKMYCOBast
OyMakKa; HACBIIICHHBIC YT- IIKO-3,
nesomoponsl (xuaxue); ne- | I1IKO-4
HACBHIIIEHHBIE  YTJIEBOJIOPO-
Il (OKHJIKHE); pacTBOp Opo-
mMa B CCls razoorBogHas
TpyOKa, IITaTHB C 3aKper-
JICHHOW B 3aXUMe€ Ipooup-
KOl 0e3 1Ha; CTEKIIOBaTa;
KapOua Kanblus (Kycouka-
MH); TIOAKUCICHHBIA  1H.
pactBop KMnO4
N3ydenue cBoiicTB apo- 0,25 | mratuB ¢ mpoOupkamu, | YK-1,
MaTHYECKHX YTIIEBOJIOPOJIOB OpoMHasi BOJA, ITMKJIOTEK- OIK-1,
caH, OeH30JI, CKHIUJAp, TO-
JyoJ, HUATPOOEH30, BOJIS- TIKO-3,
Has OaHs, ckajbmenb, ynu- | 11IKO-4
BepcallbHAs HMHIUKATOPHAs
Oymakka
N3yuenne CBOICTB 0,5 | mratuB ¢ mpobupkamu, nu- | YK-1,
CIIHPTOB MeTKH Ha 2 MJI, STHJIOBBIA | Of[K-1,
criupTt 96% - HBIM, U30aMHU-
JOBBIM  CHMPT, TJIMIEPUH, IIKO-3,
MaHHHUT, JakMmyc kpacueiii u | TTIKO-4
CUHMH, (eHondranenH, nu-
IMeTKu Ha 1-2MJ, CTEKISH-
Hast najouka, TIUIe-
puH,puIbTpOBaNbHAS OyMa-
ra; 2H. pacTBOp TMJIPOKCHIA
aMMOHUS; pa3iIu4Hble (Qe-
HOJIBI
W3yuenune cBOHCTB (e- 0,5 mratuB ¢ npobupkamu, | YK-1,
HOJIOB U TIPOCTHIX d(hUPOB. MUNETKA Ha 2 MI, JaKMYC | O[[K-1,
KpacHbI U CUHMH, (eHo-
¢dranenH, nunerku Ha - IIKO-3,
2MI1, cTeknsHHas mnanouka, | 11KO-4

TIUIepuH, UIBTpOBATTEHAS
Oymara; 2H. pacTBOp THJ-
POKCHJIa aMMOHHUSI; pa3iIny-




HbIE ()EHOJTBI

N3ydyeHue CBOICTB ajb- 0,5 mratuB ¢ npodbupkamu, | YK-1,

IETUIIOB U KETOHOB. criupToBKa, razoorBogHas | OIIK-1,
TpyOka, sTHioBbl crnupT, | [IKO-3,
ouxpomar kamus B mopomr- | [IKO-4
Ke, pa3z0aBicHHas CepHas
KHcnoTa, ctakad Ha 100ma

N3yueHnune CBOMCTB Kap- 0,5 | mraTuB ¢ mpodbupKamu, VYK-1,

OOHOBBIX KHUCJIOT CKIITHKH ¢ pacTBopamu pa3- | OIIK-1,
JTUYHBIX opraHudeckux kuc- | [TKO-3,
70T, (peHOJI, TIUIEPHH, ITIKO-4
BUHHOKHCIIBIA KaJTUM-

Hatpuii (3-5%Hblii pac-
TBOP), paCTBOP MEAHOIO
Kymnopoca.

[Tonyuenue u wu3zydeHue 0,5 mTaTuB ¢ npooupkamu, | YK-1,
CBOWMCTB CJIOXHBIX 3(HUPOB, nurnetku Ha 2 w1, BoasHas | OIIK-1,
’KUPOB U MbLIA. 0aHs, STWIOBBIN crupT, Je- | [1IKO-3,

JsfHas yKcycHas kucnota, | [1IKO-4
pacTUTETBbHOE MAaclo, >XHU-

BOTHBIN JKHUp, CepHast KHC-

JI0Ta, XJIOPUJ HATPHS

W3yuenmne cBOKCTB yriie- 0,5 mraTuB ¢ npobupkamu, | YK-1,

BOJIOB. MUTNETKH Ha 2 MII, BOJASIHAA )

Oans, mwwmHap Ha 20 Mo, OLIK-1,
2% pacTBOp caxapossl, IIKO-3,
paszOaBnenHas cepHas kuc- | 1IKO-4
J0Ta, PacTBOpP TUIPOKCHUIA
HaTpHs, pacTBOp cyJiibdaTa
meau (I1), aMMuaunblit pac-
TBOp okcuaa cepedpa ().

10 N3y4yeHue cBOWCTB amu- 0,25 mraTuB ¢ npobupkamu, | YK-1,

HOB M aMHJIOB KHCJIIOT. MMIIeTKa, aHuwinH, KoHreH- | OIIK-1,
TpupoBaHHas cosisHas kuc- | [1KO-3,
nota, pasbasnenHas cepHas | [1KO-4
KHCIIOTA, pa30aBiIeHHbBIN
pacTBop THIPOKCHIA
HaTpUsl, ¢benondrasenn
pacTBOp MOYECBHHBI

11 Ilonyuyenne n wusydeHue 0,25 mratuB ¢ npobupkamu | YK-1,

CBOMCTB T'€TEPOLHUKINYECKUX CKJITHKU ¢ pacTBopamu pas- | OIIK-1,

COEIMHEHUI. TuYHbIX  reteporukianye- | [TKO-3,
CKHUX COSTMHEHUH TIIKO-4

Monyne 3. dusnyeckas ¥ KOJIJIOUTHAS XUMUS
1 Omnpenenenue MOJISIPHOU 2 - mratuB ¢ npoOupkamu; | YK-1,

MAacCChl HE3JIEKTPOJIUTA KPHO- CITUPTOBKA,; crexnsaHas | OIIK-1,

CKOIMYECKHM METOOM. najgoyka, Kpuctamwmszarop, | [1KO-3,
TJIF0K03a, BECHI [IKO-4

OrmpenenieHne CTENEHU IUC- 2 - MITaTUB C TPOOUPKAMH, VYK-1,

COLIMalNH PacTBOPEHHOTO

CIIMPTOBKA, CTCKIIAHHAA

OIIK-1,




B€IECTBaA W OCMOTHYECCKOI'O

MaJI0YKa, KPUCTAILTH3ATOP,

[IKO-3,

JTaBJIEHUsI pacTBOpPa KPUOCKO- pacTBOpHI BELIECTB MKO-4
UYECKUM METOJIOM
3 | Onpenenenus KOHIEHTPALUU HaGop pacTBOpOB MHAMKA- VYK-1,
BOZI0OpoAHBIX HOHOB (pH cpe- TOpOB, OydepHbIe CMecH, OIIK-1,
JIbI) METOJOM KOJIOPUMETPH- numneTKy Ha Smut, pactBopsl | TTKO-3,
YECKOT0 aHaJIn3a JUMOHHOM KucioTel ¥ Oypel. | [1KO-4
4 | Onpenenenue pH pactBopos Crakanbl Ha 100m1 1 50 M1, | YK-1,
HOTEHIIMOMETPHUYECKUM  Me- pacTBOp XJIOpHUIa Kalus, OIK-1
TOJIOM. HIIbTPOBaJIbHAs OyMmara,
kT Y IKO-3,
OBOIIIH.
[IKO-4
5 | U3yuenue BIMSAHUS KOHLEH- [Tpobupku, cTakaHsl, Tep- VYK-1,
TpallMU pearupyroumx Be- MOMETp, PacTBOP CEPHOI OIIK-1,
LIECTB U TEMIIEPATYPBI CPEIbI KHUCJIOTBI U pacTBOP THO- [TKO-3,
Ha CKOPOCTh XMMHUYECKOU pe- cynbsara HaTpus [TIKO-4
aKLUU.
6 | U3yuenue aacopOuuu ykcyc- Kon6s1, Boponka, Owoperka, | YK-1,
HOM KHCJIOTHI ITIOYBOU pacTBOp YKCYCHOHM KHCIOTHI | ()[TK-1
U pacTBOp  T'MIPOKCUAA
HATPHSL. IIKO-3,
[IKO-4
7 | llonyuenue KOJUIOMIHBIX 2 - mMTaTUB C  NPOOHpKaAMHU; YK-1,
pacTBOpOB. CIIUPTOBKA; crexisaHasg | OIIK-1,
N3yueHue koaryasnuu 301ei najouka, Kpucrammsatop, | [1KO-3,
pPacTBOPHI BELIECTB [IKO-4
8 | 3yueHune CBOWCTB BBICOKO- 2 - mratue ¢ npobupkamuy; | YK-1,
MOJIEKYJIAPHBIX COS/IMHEHUI CIIMPTOBKA; crexnsinnas | OINK-1,
najouka, Kpucramumzatop, | [1KO-3,
pacTBOPHI BEILLECTB [IKO-4

4.5. CamocrosiTesibHAsA padoTa 00y4arOLIUXCH

OO0bem akaj. 4acoB
Paznen nucuumniuael (Tema) Bun camocrosTensHO#M paboThI
OYHas 3a04YHas
dopma ¢dopma
oOyuenust | oOyueHUs
OcHOBHBIE TIOHATHUS U 3aKOHBI XUMUH. | BBIOTHEHNE HHIUBUYaTbHBIX 2 10
OKBUBAJICHT 3aJaHIH
Crpoenue atoma. [lepuoanueckuit Hanucanue pedepara 2 -
3aKOH ¥ MIEPUOANYECKasi CUCTEMA XH- 2 -
[ToaroroBka noknana
MHUYECKHX 3JIEMEHTOB
Peaknmonnas ciocoOHocTh Bemiects. | Hanucanue pedepara 2 -
XUMHYECKasA CBI3b TloaroroBka mokiana 2 -
Xumnueckasi kKuHeTrka. CKOpocTh Hanucanue pedepara 2 -
XUMHYECKHUX PEaKIMi U METO/IbI € 2 -
IloaroroBka noxkiana
pEryJInupOoBaHMUs.
Xumnaeckoe u pazoBoe papHoBecue. | Hammcanme pedepara 2 -




TloaroroBka nokiana

:‘)HepFeTI/IKa XUMHNYCCKUX ITPOLECCOB.

Hanmcanue pedepara

IToaroroBka gokiaga

XHUMHUYECKUE CUCTEMBI: paCTBOPBHI,
JUCIIEPCHBIE CUCTEMBI.

Hanucanue pedepara

IloaroroBka mokiaaa

BrinosniHeHne MHIUBUIYIbHBIX
3aJIaHUN

NINININININ

KommiiekcHrle coequHEHN.

Hanucanue pedepara

N

IloaroroBka nokianaa

N

Brinonnenue MHANBUYATIbHBIX
3aaHUuN

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE
CBOMCTBA BEIIECTB.

Hanucanue pedepara

IToaroroBka gokiaga

N

Brinonnenue nHANBUTYATIbHBIX
3aaHuN

N

3H€KTpOXI/IMI/ILI€CKI/IC CHUCTCMBI.

Hanucanue pedepara

IloaroroBka nokianaa

Hemeramns u nx COCIUHCHUA

Hanucanue pedepara

IloaroroBka mokiaaa

MeTamisl 1 uX COCAUHCHMU.

Hanucanue pedepara

IToaroroBka gokiaaa

Brinonnenue nHANBUTYATbHBIX
3aaHUuN

N ININININININ

10

XuMudeckast HACHTU(DUKAIINS: Kade-
CTBEHHBIN M KOJIMYECTBEHHBIN aHa-
JIN3.

Brinonnenue nHANBUTYATbHBIX
3aaHUuN

10

Hanwucanue pedepara

IloaroroBka noxiana

duznyeckue 1 PU3NKO-XUMUYECKHE
METO/Ibl aHAJIN3a BEILECTB.

Hammcanne pedepara

IloaroroBka goknaga

BrinosiHeHNE MHIUBUYAIBHBIX
3aJIaHUN

32

10

2.

OpFaHI/I‘{eCKa}I XUMUA

TeopeTnyeckue OCHOBBI OPraHU-
YeCKO XUMUN

Bremoanenme HHIWBHUYyaAJIb-

HBIX 3aJJaHNI (TECTOB)

10

Harnucanne pedepara

IToaroroBka goxiana

ATUKIMYECKUE MTPEICIIbHBIC YTIIEBO-
JIOPOJIBI

Hanucanune pedepara

IToaroroBka nokiana

Brinonnexnue WHIAWBUYAJIb-

HBIX 3a/1aHUH (TECTOB)

PRk |-

ANMKINYECKUEe HEMpeaebHbIE yTiie-
BOJOPO/IbI

Harmmucanne pedepara

N

IToaroroska mokiama

[EEN

Bremoaaenme HHIWBHUIYyaJIb-

HBIX 3a/IaHUH (TECTOB)

[{uknuyeckue yrieBo1opoIbl

Harmucanne pedepara

IToaroroBka goxiana

Brinonaexnue WHIAWBUYaAJIb-

HBIX 3aIaHUH (TECTOB)

Criuptel U HeHOIbI

Hanmcanmne pedepara




IToaroroBka gokiana

BelnonHeHne  MHAUBULYAIIb- 1 10
HBIX 3aJ1aHUH (TECTOB)
Hanucanne pedepara 1 -
KapOonumnbHble coequHeHUS Monroroska Aoknana L -
BrimonnHeHe  MHAMBUIYAb- 1 10
HBIX 3a1aHUI (TECTOB)
Kap6oHOBBIE KHCTTOTHI pa3TUYHbBIX Hanucanue pedepara 1 -
TOMOJIOTHYECKUX PSJIOB [TonroroBka nokiiana 1 -
BrimonnHeHe  MHAMBUIYAb- 1 10
HBIX 3a1aHU (TECTOB)
Hanucanue pedepara 1 -
[Tpou3BoiHBIE KAPOOHOBBIX KUCIOT IToAroToBKa KOKNANA L -
BelnmonHenne MHAMBUIYAJIb- 1 10
HBIX 3a1aHUH (TECTOB)
A3zoTconepkamniiue OpraHu9decKue co- Hanucanne pedepara 1 -
eIMHECHUSA [ToxroroBka nokiana 1 -
BreimmonHenne UHIUBUAyalb- 1 16
HBIX 3a/IaHUH (TECTOB)
Harnucanme pedepara 1 -
ITonroroBka nokiaja 1 -
I'eTepolMkiinuecKkue COECIUHEHUS
BelnmonHeHne MHAMBUIYAIIb- 1 15

HBIX 3a1aHUH (TECTOB)

3.Dusnueckas 1 KOJUIOUIHAST XUMUS 30
OCHOBHLIeU: IMOHSATUS g)I/ISI/I‘{eCKOI/I PaGoTa ¢ KOHCIIEKTOM JIEKIIHN. .
u KOJ'IJ'IOI\/’IJIHOI/I XUMHH. OCHOBBI XH- | (y oo o o OHTDOJBHEIE BO-
MUYECKOU TEPMOIMHAMUKH. MPOCHL.
. Pabora ¢ KOHCIIEKTOM JIEKI[UH. 1
PactBoprl. KonnuratusHele cBoiicTBa
OTBETUTH Ha KOHTPOJIHHBIE BO-
PacTBOpPOB.
TIPOCHI
PaboTa ¢ KOHCIIEKTOM JIEKIHH. 2
KHCcOTHO - OCHOBHBIC PaBHOBECHS B
OTBeTUTH Ha KOHTPOJIBHBIE BO-
pactBopax. bydepHsie crucTeMbl
TIPOCHI
Pabora ¢ KOHCIIEKTOM JIEKI[MH. 2
DNEKTPOXUMHYECKHE CHCTEMBI.
OTBETUTH HA KOHTPOJIHHBIE BO-
ONEeKTPOJHBIE TPOLECCHI
TIPOCHI
Pabora ¢ KOHCIIEKTOM JIEKIUH.
Xumnueckas kuetrnka. Katamms OTBETUTH HA KOHTPOJIbHBIE BO-
TIPOCHI
1
Pabora ¢ KOHCIIEKTOM JIEKIUH.
Xumuueckoe U (azoBoe paBHoBecue | OTBETUTHh Ha KOHTPOJIbHBIE BO-
TIPOCHI
[ToBepxHOCTHBIE sBIEeHUS. AJcopO- | PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
us. [ToBepXHOCTHO — akTHUBHBIE Be- | OTBETUTH HA KOHTPOJIBHBIC BO-
11ECTBA IIPOCHI 1
. Pabora ¢ KOHCITIEKTOM JIEKI[HH. 2
Hucnepcuple  cuctembl. CBoiicTBa
OTBETUTH Ha KOHTPOJIBHHBIE BO-
KOJIJIOUIHBIX CUCTEM.
TIPOCHI
PactBopbl BBICOKOMOJIEKYISAPHBIX | PaboTa ¢ KOHCIIEKTOM JIEKITUH. 2




BeIeCTB. [ eTeporeHHble CUCTEMBI. OTBeTUTH HA KOHTPOJIbHBIE BO-
IIPOCHI

12 109 181

Meroanueckoe o0ecieYeHHE Il CAMOCTOSTEIIbHONW PaOdOThI MO TUCIUTIINHE (MOIYIO):

MO)Iy.]'Ib 1. «Heopralmqecxaﬂ H aHAJIUTHYCCKaAdA XUMHUI»

1.ITandutos B.®., Tapacosa C. B., Ky3unenona P.B., lllenkoBarkosa H.B., Cumoupckux
E.C. Metoamnueckoe pyKOBOJCTBO K CAMOCTOATENbHOM paboTe o xumun. Paznen «Heopranuye-
ckas xumus» /B.®. Ilanduros, C.B. Tapacosa, P.B. Kysuenosa, H.B. IllenkoBuukosa, E.C.
CumOupckux /- MUYYpHUHCK, W3AaTeNbCTBO: MMYYPHHCKOTO T'OCYIApCTBEHHOTO arpapHoro
yauBepcuteta.- 2024.

2.I1landurtoB B.®., Tapacora C. B., Ky3nernora P.B., lllenkoBaukoa H.B., CumOupckux
E.C. Meroanueckoe pPyKOBOJICTBO K JIA0OPATOPHBIM 3aHATHIM M CAMOCTOSTEIbHOU paboTe mo
XMMHH JUTS CTYIGHTOB arpoHomuueckux By30B / B.®. Ilanduros , C. B. Tapacosa, P.B. Ky3ne-
nosa, H.B. lllenkoBuukoBa, E.C. CuMOupckux /- MUYypHHCK, H3aTebCTBO.. MUYYpHHCKOTO
rOCYIapCTBEHHOTO arpapHoro yaupepcuteta.- 2024.

3. [Manduros B.®., Tapacosa C. B., Ky3nenona P.B., llenkosuukoa H.B. Metoanueckue
YKa3aHUs 1O BBIIOJHEHHIO TECTOBOIO KOHTPOJISI 3HAHUN 1O AMCLMILINHE «XUMHS HeopraHu4e-
ckast u aHanmuTrdeckas» / B.®. [Tandwuros, C.B. Tapacosa, P.B. Ky3nenosa, H.B. IllenkoBHHKO-
Ba/- MUYYpHUHCK, HW3aTeNIbCTBO.. MHYYPUHCKOIO TOCYIAPCTBEHHOI'O arpapHOro yHUBEPCHTE-
Ta.- 2024.

Mopnyas 2. Opranuyveckasi Xumusi

1. MManduros B.®., Tapacosa C. B., Ky3neuosa P.B., llenkosuukoBa H.B., CumOup-
ckux E.C. MeTtonnueckoe pyKOBOACTBO K CAMOCTOSATEIHLHON paboTe MO OpraHMYeCKOM XMMHHU.
/B.®. Tanguros, C.B. Tapacosa, P.B. Ky3unenosa, H.B. IllenkoBuukosa, E.C. Cumbupckux /-
MuuypuHCK, HW3aTENbCTBO.. MUYYpPHUHCKOTO TrOCYAapCTBEHHOIO arpapHoOro yHHUBEPCHUTETA.-
2024

2. CumoOupckux E.C., baguna JLE., Ocumosa T.A. MeTonu4deckoe pyKOBOJCTBO K Ja00-
patopHbIM 3aHsTUsIM 10 opraHudeckod xumum./ E.C. Cumbupckux, JL.E. baguna
T.A. Ocurnoa /- Muaypunck-Haykorpan , uU3aatenbcTBo.. MHUYYPHHCKOTO TOCYIapCTBEHHOTO
arpapHoro ynuepcurteta. - 2024.

3. Cumbupckux E.C., lllenkoBaukoBa H.B. HoMeHkaTypa opraHu4ecKuX COCIUHCHUM.
Yuebnoe nocobue. / E.C. Cumbupckux, H.B. [llenkoBHukoBa/ Muuypunck-Haykorpazn: M3a-Bo
Muul’AY, 2024.

4. Cum6bupckux E.C. CBoiicTBa pacTBOPOB BBICOKOMOJIEKYIISIpHBIX coeaunenuid. / E.C.
Cumoupckux/ Muuypunck-Haykorpaa: U3zn-so Mudl'AY, 2024.

Moayab3. @usnyeckasi M1 KOJLJIOMIHAS XUMUS

1. Ky3nenona P.B, KocenkoBa O.B.— Metoandyeckoe pyKOBOJICTBO K JIAOOPAaTOPHBIM 3a-
HATUSAM TI0 (PU3HUECKON XUMUU: YyebHnoe mocobue/ Muuypunck - Haykorpan: M3a-Bo
OI'bOY BIIO Muul'AY, 2024.

2. Cumbupckux E.C., ITandutoB B.®. JlabopaTopHblii MPaKTUKyM MO (PU3HYECKOH U
KOJUIOWAHOM XuMuHn. YdueOHoe mocobne. MuaypuHck, 2024.

4.6 BopinosiHeHHe KOHTPOJIbHOM PadoThl 00y4aroIMMUCS 3204HOI (pOpPMBI
Baxxnolt ¢popmMoii camocTOsSTETFHON PabOThI O0YJAIOIITUXCS SBISICTCS HAIMMCAHHUE TTHCH-
MEHHBIX Pa0OT, B TOM YHCJIe KOHTPOJIbHOU PabOThI IO JAHHOW AMCLUIUINHE.
[lenn BBIMOSHEHUSI KOHTPOJIHHOW pabOTHI:
— cHCTeMaTu3alus, 3aKpeIUIeHue U yriyOJIeHne TEOPEeTHUECKUX 3HaHUM U YMEHHMHA TpH-




MEHSTb UX Uil PELICHUs] KOHKPETHBIX MPAKTUYECKUX 3a/1a4;
— pa3BUTHE HaBBIKOB CaMOCTOATENIBHOM Hay4HOH pabOThl (IIJIAHUPOBAHUE U IIPOBEJCHUE

UCCIeIoBaHus, padoTa ¢ HAyYHOH M CIIPaBOYHOM JIMTEPATypOl, HOPMATUBHBIMU MTPABOBBIMHU aK-

TaMH, UHTEpIpeTalys NOIYYEHHBIX Pe3yJIbTaTOB, UX MPABUIBHOE U3JI0KEHHUE U 0(OPMIICHUE).

PaboTa momkHa OTBEYaTh CIEAYIOIINM TPEOOBAHHSIM:

— CaMOCTOSITEJIbHOCTh MCCIIEJOBAHUS;

— (hopMupoBaHUE aBTOPCKOM MO3MILMHU 10 OCHOBHBIM T€OPETHYECKUMH IPOOIEMHBIM BO-
IpocaM;

— aHaJIM3 HAY4YHOW M y4eOHOM! JIUTepaTypsl 10 TEME HCCIIeI0BaHMS;

— CBA3b IIPEMETa UCCIIEOBAHUS C aKTyaJbHBIMU IIPOOJEMaMU COBPEMEHHOM HAyKHU U
NPaKTUKU;

— JIOTUYHOCTb U3JIOKEHUS, apIYMEHTHPOBAHHOCTh BHIBOJIOB U 0000IIEHUI;

— Hay4HO-IIPAKTUYECKasl aKTyaJIbHOCTh paOOTBHI.

B koHTpOsabHOM paboTe 00ydaromuiics AO0KEH OTBETUTH HA O BOIIPOCOB.

KontponbHast paboTa BBIIOJHIETCS B COOTBETCTBUU C ABYMS IOCIEIHUMHU LUppaMu
mmdpa mo cooTBeTcTBYIOMIEH Tabnuie. Homepa BOmpocoB KOHTPOJIBHOW pabOThl HAXOASTCS Ha
[epeceuyeHH PAJOB M CTOJIOIOB, /i€ CTOJIOEL - 3TO MPEANOCHEAHAsA, a P - 3TO MOCIEAHS
ugpa mudpa cryaeHTa.

OTBeThI 1al0TCS B KPATKOM H3JI0KEHUHU, HO JIOJDKHBI COJepkKaTh KOHKPETHBIM MaTepual,
110 KOTOPOMY OIIPEEIISIeTCS YPOBEHb MPOPaOOTKH BOIIPOCA.

4.7. Conep:kaHue pa3aejioB IMCUUIIMHBI

Mopnyas 1. Heoprannueckasi 1 aHaJIuTH4ecKass XuMus.

1. OcHOBHBIC IOHATHS U 3aKOHBI XHMHH. JKBUBAJICHT

[Ipenmer n3yuenus xumMuu. MecTo XMMHMHU B LI€JIOM U HEOPTaHUYECKOW XMMHH B YACTHOCTH
CPEIY €CTECTBEHHO - HAyYHBIX JIUCUUIUIMH. POib XMMHU3aluu B pa3BUTHUU CEIBCKOTO XO35HCTBA
U TUIIEBOro NMpou3BojacTBa. OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJsIpHbIe Macchl. IIpocTeie u
CIIOXHBIE BemlecTBa. HoMeHkiaTypa HeopraHudeckux BemecTB. Monb. MossipHas Macca.
MounsipHblii 00beM. AToMBbL. DneMeHThl. Mosnekyibl. CTexuomeTpus. 3aKOH COXPAHEHUs MaccChl
U DHEpPruu. 3aKOH MOCTOSHCTBA COCTaBa: JAIBTOHMIBI U OepToiunibl. 3aKOH ABOraapo u
CIIEICTBUSL U3 HEro. 3aKOH KpPAaTHBIX OTHOIIEHWH. 3aKOH JKBHUBAJEHTOB. MomspHas Macca
JKBHMBaJIeHTa. Mcnonp3oBaHME XMMMUYECKHMX NOHATHN, 3aKOHOB M METOAOB MCCIEIOBAaHUS B
CEJIbCKOXO3SUCTBEHHBIX M OMOJIOTMUECKHUX HayKax. ODKOJOrMueckas ONacHOCTh HErpaMOTHOTO
IIPUMEHEHNS XUMHYECKHUX MPOAYKTOB B CEJIbCKOM XO3SIICTBE.

2. Ctpoenne atoma. [lepuoanyeckuii 3aK0OH U MePUOIUYECKAA CHCTEMA XMMHYECKHX
3JIEMEHTOB.

OCHOBHBIE NIPUHINIBI KBAHTOBOW TEOPUH CTPOCHHUSI BEIIECTBA: MPEACTABICHUS O KOPIyC-
KYJISIPHO-BOJIHOBOM JyaJIU3MeE SIBJICHUN MUKPOMMPA, [IPUHLIUIIE HEONIPEAEIEHHOCTH, YPaBHEHUH
[penunrepa, BOJTHOBOM (pyHKIINU, aTOMHON opOuTanu. KBaHTOBBIE Uncia: TiIaBHOE, OpOUTAIb-
HOE, MarHUTHOE U CIMHOBOE. DHEPreTHMUECKUE YPOBHU U IOJYypOBHHM aroMa. Buj BOJHOBBIX
(GyHKIMH, OTBEYAIOIIMX Pa3IMUYHbIM OpOUTAIbHBIM KBAaHTOBBIM YHCIIaM, M pacipeiesIeHHe dJIeK-
TPOHHOM IJIOTHOCTH HA PA3IUYHBIX aTOMHBIX OpOUTAIAX.

[IpuHIMIBI 3aMOIHEHUsI JIEKTPOHHBIX OpOHTaeil aToMa B OCHOBHOM COCTOSIHMM: MPHH-
un [aynu, npaBuino XyHzaa. DIeKTpOHHbIE €eMKOCTH OpOHTanel, MoAypoBHEH U ypOBHEH aTo-
Ma. CrmocoObl 3amucH JIEKTPOHHBIX (OPMYTT aToMa.

Ilepuonnueckas cucremMa U CTpOCHUE aTOMOB DJIEMEHTOB. [IocTpoeHne CTPYKTypHI IEpUO-
JUYECKOM CHUCTEMBI, MCXOJS W3 SHEPreTUYECKON MOCIIEIOBATEIBHOCTH IOJYPOBHEW ATOMOB.
[TonsiTre mepuona, TPYNIBI, TOATPYIITEI TEPHOAUIECKON CHCTEMEI. S-, p-, -, f-amemMeHTHI 1 BX
pacIoyIo’KeHNE B CTPYKType nepruoarueckoi cucrtemsl. CoBpeMeHHass (OpMyIUPOBKA MEPUOIU-
YECKOI0 3aKoHa. [[IMHHO- ¥ KOPOTKOIIEpUOAHBIA BapUaHThI IIEPUOANYECKON cucTteMsl. 1x oco-
O6eHHocTu. Pacnono)xeHne B HUX METAJIJIOB M HEMETAJUIOB. 3HAYEHUE NEPUOJUYECKOr0 3aKOHA



JUTSL XUMUH.

CBoiicTBa aTOMOB 3JIEMEHTOB (IOTEHIMAT HOHU3ALMH, CPOACTBO K JIEKTPOHY, IJIEKTPOOT-
pUIATEeNLHOCTD, panuychl Ban-nep-Baanbca), o0mue XMMHYECKHe CBOHCTBA 3JIEMEHTOB M HX
COCIMHEHUN U NEPUOANYECKUN XapaKTep UX U3MEHEHUS.

3. PeakuuoHHas cioco0HOCTDH BellecTB. XMMHYeCKasl CBSA3b

IlonsTHE O XUMUYECKON CBSI3U. THIBI XUMUYECKUX CBSI3€H: KOBAJICHTHAsI, HOHHAs, METAJI-
JM4ecKas, BOJOPOAHAs.

XapakTepUCTUKU CBS3€H: AJIEKTPUUYECKHE AMIIOJIBbHBIE MOMEHTHI, d((QEKTHUBHBIC 3apsijbl
aTOMOB, CTEIIEHb MOHHOCTH, HAIIPaBJICHHOCTh U HACHIICHHOCTb, DJHEPIUs U JJIMHA CBS3U.

Merton BaJIeHTHBIX CBA3€H U OCOOEHHOCTH UCIOJIb3yEMOM B HEM BOJHOBOM (DYHKIMH, G- U
n-cBsi3U. Tumbl ruOpuau3alid aTOMHBIX OpOHWTaneld M reoMeTpusi Mosekysl. HemoneneHnusie
JJIEKTPOHHBIE ITAPbl MOJIEKYIL.

MeTtoa MOJEKYISIpHBIX OpOHTaIel 1 0COOEHHOCTH UCIOIb3yeMON B HEM BOJIHOBOW (PyHK-
1uu. CBS3bIBAIONINE U Pa3phIXJIAIOIINE MOJIEKYJIIpHble opOuTany. VX 3anoiaHeHue 3JIeKTpoHa-
MU, MOPSII0K U IHEPrus cBsizeil. CBA3H B IByXaTOMHBIX T'OMOSIJIEPHBIX MOJIEKYJIaX.

[IpuMeHeHHE TEOpUHM XMMHYECKOH CBS3M B XMMHUU M OMOJOrMM. DHEpPrusi KOBAJIECHTHBIX
CBsA3€H M DHEPreTHKa XMMHYECKuX peakuuil. ['eomerpus mosekyin. KapkacHele u HmpocTpaH-
CTBEHHBIE N300pakeHUsI MOJIEKYJI. | HOKOCTh OMOMOJIEKYII KaK pe3yabTaT CBOOOIHOTO BpAILCHUS
BOKpPYT O-CBsi3eil. B3ammoneiicTBre GMOMOJNIEKYN C BOAOH Kak CIIEACTBHE OOpa30BaHHS BOJO-
POIHBIX CBA3EHM M B3aHMOJEHUCTBHUS IUIIOJIEH BOABI C aTOMAaMHU, UMEIOIUMH 3HAaYUTEIbHBIC 3apsi-
T

4. Xumnyeckasi KuHetnka. CkopocTh XUMHYECKHX PeaKIMii 1 MeTo/Abl ee peryJupo-
BaHMA.

[ToHATHE O CKOPOCTH XMMHUYECKOH peakiuu. MicTuHHas (MTHOBEHHAs1) CKOPOCTh PEaKLUU.
OcHoBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIMH. XUMHUYECKas Peakius Kak MocienoBa-
TEJIBHOCTD 3JIEMEHTAPHBIX CTaJAUN. 3aKOH JEHCTBYIOIINUX MAacC — OCHOBHOM 3aKOH XMMHYECKON
KUHETUKH IS DJIEMEHTApHOU cTainu. KoHCTaHTa CKOPOCTH peakiuu.

3aBHCUMOCTh CKOPOCTH XMMHYECKOH peakiuu oT Temmeparypsl. IlpaBuno Bant-I'oddoda.
VYpaBuenne Appenuyca. [IpencraBienue 00 SHEPrHH aKTUBAIMH, SHEPTETUUECKOM Oaphepe U
MIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.

MeToibl peryampoBaHusi CKOPOCTH XUMHYECKON PEAKIUU.

3HaYeHWe XUMHUECKOW TePMOAMHAMUKN U KHHETUKHU B XUMUHU, OMOJIOTUU U CETbCKOM XO-
35UCTBE.

5. Xumnyeckoe u (pa3oBoe paBHOBeCHe.

OO6patumbie 1 HEOOPATUMbBIE XUMUYECKUE MPOIIECCHl. XUMUUYECKOe U (Pa30BOE paBHOBECHE.
XUMHUECKOE paBHOBECHE KaK Pe3yJIbTaT CaMONPOU3BOJIBHOTO MPOTEKAHUSI 0OpaTUMON peakLny.
Jlunamuueckuil XapakTep XHMHUYECKOTO paBHOBECHs. 3aKOoH JeicTByromux Macc. KoHcranrta
paBHOBecHs. CMeIEHUE PAaBHOBECHUS NPU W3MEHEHUM KOHIIEHTpAlMM, TEMIIEpATyphl U AaBlle-
Hud. [Ipuanun Jle-Illatense. IIporao3npoBanue HanpasineHus peakuui. Poiap XxuMuyeckux pas-
HOBECHUH B IIPUPOJIE.

6. JHepreTnKka XUMHYECKHX MPOLECCOB.

CocTosiHHE BeEIleCTBa; TEMIIEpaTypa U JaBJIEHUE KaK I1apaMeTphl, ONPEAEISIONINE COCTOS-
HUE BEIECTBA.

DOHTanenus Kak (QyHKIUS COCTOSHUS BEIIECTBA, KaK Mepa 3allaceHHON BEIIECTBOM JHEp-
. DJEeKTpOoHHas, KoyiebaTenbHas, BpalareibHas U MOCTyNaTeabHas COCTABISAIOIINE SHTANIb-
nuu. CBs3b SHTAIBINUU U TEINIOEMKOCTH. DHTAIBIUSA M TEIUIOBOH 3¢ ¢dekT peakuuu. Berumcie-
HUE SHTAIBIINN PeaKlUH 10 3HAYEHUSIM SHTANbINUNA 00pa30BaHUs MPOAYKTOB U PEAreHTOB peak-
nun. 3akod ['ecca.

CBobonHas SHEPIUs ['u66ca KaK byHKIUSA COCTOSIHUS BEILIECTBA.
AG peakyu Kak NpUYMHA MPOTEKaHUs CaMOMPOHM3BOJIBHBIX peakiuid. CBsi3zb AG peakuuu
KOHCTaHTOW paBHOBecHs peakiuu. Berancinenne AG peakuuu 1o 3Ha4eHUSIM CBOOOTHBIX SHEP-
ruif 00pa3oBaHus MPOIYKTOB M PEareHTOB PEaKLUH.



OHTponus. BeposITHOCTE MaKpOCOCTOSIHUSI KaK YUCI0 MUKPOCOCTOSIHUIN NP 3aJaHHOW 3H-
TaJbIIANA. DHTPONMS KaK Mepa BEpPOSTHOCTH MAaKpPOCOCTOSIHUA. BBIYKMCIIEHHE SHTPONUH PEAKLIUU
10 SHTPOIHSIM IIPOJYKTOB M PEAreHTOB peakluu. BTOpoi 3aKOH TEpPMOAMHAMUKY KaK KPUTEpUI
HaIlpaBJICHUS XUMHYECKOW PEAKIUU. DHTAIBIUHHBIA W SHTPONHUHHBIA BKIJIAJIbI B CBOOOIHYIO
SHEPrUIo peakuuu. X oTHOCUTENIBHAS POIIb.

[IpuMeHeHre U 3HAUYEHHUE PHEPreTUKH XUMHYECKUX peakuui. [IporHo3upoBanue Hampas-
neHust peakimii. BoaMokHOCTH pacduera u npubiamkeHHbIX orleHoK AG peakuuit. DHepreTruka
OMOCHHTE3a U CUHTE3a HEYCTOMYMBBIX COCAMHECHHUIA.

7. XuMHu4ecKne CHCTeMbl: pACTBOPbBI, AU CIIEPCHbIE CHCTEMBI.

PactBopbl 1 ux npupona. [lpuuunel oOpazoBanusi pactBopoB. Ilpupona mexxmonekymsip-
HBIX cuJl B pacTBopax. CrocoObl BEIpaKEHHS KOHIICHTpAIMK pacTBOpoB. MeanbHble U Heupe-
aJbHBIE PACTBOPBI.

DNEKTPOIUTHI U HEAIEKTPOIUTHL. Teopust JIeKTPOIUTUYECKON auccounanuu. Jucconuma-
1Us 3JIEKTPOJIUTOB B BOJHBIX pacTBopax. ['maparanus (conbBaranus) HoHOB. CTeneHb U CTyIie-
HU aucconuanyi. CuiibHbIC U c1a0bie eKTpouThl. KoHcTanTa nucconuanuu u GakTopsl, BIH-
arome Ha Hee. MonHble peakuuu. [IponsBenenue pacTBOpUMOCTU. 3HAYEHUE CUJIBHBIX M Clla-
OBIX JIEKTPOIUTOB. PaCTBOPBI HEANEKTPOJIUTOB U UX CBOMCTBA.

Jucconmarus Boabl. MlonHOe mpousBenenue Boabl. Bomopoansiii mokasarens (pH) u ero
BIMSHUE Ha XOJ TEXHOJIOTMYECKUX IpoueccoB. Ero m3mepenune u 3HadeHue. KuciorHo-
OCHOBHBIE CBOMCTBA pacTBOpOB 3IEKTPOJIUTOB. Hucconumanus amM(OIUTOB.
Bogna, xak pactBopuTenb. 3HaueHHE BOJbI JJI TEXHUYECKHX IpolieccoB. Bomomoaroroska.
['unpatel. Kpucramnorunparsl. ConbBathl. 3Ha4eHHE PACTBOPOB B XUMUU, OUOJIOTHH, TEXHUKE U
obiTy. I'maponus coneil. Koncranra u crenens ruzgponusa. Mx 3aBUCHMOCTb OT TEMIIEpaTyphl,
KOHIIEHTpauuu U mnpupoisl coneil. [lonarue o OydepHbix pactBopax. JlucmepcHble CUCTEMBI.
Crtpoenue, KIaccu(PUKAIUSI ¥ CBOWCTBA JUCIIEPCHBIX CHCTEM.

8. KommiekcHbIe COeIMHEHHUSs.

CocTtaB U cTpoeHHE KOMIUIEKCHbIX coeanHeHuid. Koopaumuanumonnas teopus Bepnepa.
[Ipupoga XMMHUYECKUX CBS3€M B KOMIUIEKCHBIX COEAMHEHUAX. Jluccouuanuss ¥ yCTOMYMBOCTh
KOMIUIEKCHBIX cOeTMHEHUH. KOHCTaHTa yCTOMYMBOCTH M KOHCTAHTa HECTOMKOCTH KOMITJIEKCHBIX
coenquHeHuil. MIX HOMeHKIaTypa. 3HaueHHE KOMIUIEKCHBIX COEAMHEHUU. XITOpO(HILI, TeMHUH,
(dhepMEHTHI - TPUPOTHBIE KOMIUIEKCHBIE COSTUHEHUS.

3HaueHue KOMIUIEKCHBIX COSMHEHH B OMOXUMHH KIIeTKU. HoBOe HampaBieHHe B X UMHH
— OMOHeOopraHuyecKasi XUMHS.

9. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB.

BaneHTHOCTh M cTeneHb OKUCICHHS 3JIeMEHTOB. [IpaBuia HaXOXIEHUS CTETIEHU OKHUCIe-
HHS 31eMeHTOB. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA DJIIEMEHTOB M UX COCIUHCHUM.
OKHUCIUTENN U BOCCTAHOBHUTENU. THIBI OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. CocraB-
JieHuE uX ypaBHEHUU. DaKTOPHI, BIUSIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKHUCITUTEIIFHO-BOCCTAHOBUTEIIbHEIC DKBUBAJICHTEI.

3HaYeHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA B IPUPO/IE.

10. DieKTpOXUMHUYECKHE CHCTEMBI.

[ToHsTHE 00 MEKTPOJHBIX MOTEHIIUANAX U DIEKTPOXUMHUYECKHX cucTemax. OmnpenencHue
HaIpaBJICHUS U TIIyOMHBI TPOTEKAHUS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITUN C TIOMOIITHIO
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHLIUATIOB. JJIEKTPOJIU3.

11. HemeTa/LiIbl M UX COCTUHEHUSA

CBoeoOpa3ue cTpoeHus aToMa BOJA0pOoa, PU3NIECKUX U XUMUYECKHX CBOWCTB ATOTO dJie-
MeHTa. M30Tombl Bogopoaa. 3HaU€HUE BOJOPOJIa Kak HauOoJiee pacipoCTPaHEHHOTO 3JIEMEHTa
Bcenennoii.

Bonopoanas cBsi3b, €€ 3HaUCHUE B IPUPOJE.

bunapHble coequHeHus: BOAOPOAA € JIEKTPOOTPULIATEILHBIMU 3JIEMEHTAMU, UX TTOBEICHHUE
B BOJIHBIX pacTBopax. [ maparamus npoToHa.

Bonopoaconepxkaiiye OpraHU4eCKUE COCIWHEHUS KaK OCHOBHBIE KOMIIOHEHTBHI HUBOT'O



BeliecTBa. Poib BO/IBI Kak cpegooO0pas3yIomero BemecTBa KiIeTki. Bojga B ceabckoM Xo3siiicTBe.
OKOJIOrH4ecKHe acleKThl BOJAONOIb30BaHHUS.

“ MueptHBbIe ” ra3pl, UX cTpoeHrne. OCOOCHHOCTH X XMMUYECKUX U (PU3UYECKUX CBOWCTB.
CoenuHeHus 6J1aropoiHbIX ra3oB.

I"ayorensl U UX coeqUHEHUS. DIEKTPOHHOE CTPOEHUE aTOMOB TaJIOTE€HOB M 3aKOHOMEPHO-
CTH M3MEHEHHUS CBOMCTB TrajOreHOB B MOATPYIIe. XJIOPOBOIOPO, XJIOPOBOAOPOIHAS (COJISIHAS)
kuciiota. CoeMHEHHs] C TOJOXKHUTEIbHBIMUA CTEHEHSMHU OKUCICHUS XJIOpa, MX XUMHUYECKHE
cBoiictBa. OCOOEHHOCTH XJIOpa Kak OMOreHHOro aneMmeHTta. Ponb xiopa B kieTke; (GTop Kak
OMOJIOTUYECKH HEOOXOIMMBII AJIEMEHT U KaK 3JIEMEHT — 3arPSA3HUTEIh OKPYKAIOIIEH Cpebl.

Kucnopoa. AromHas xapaktepuctuka. OcoO€HHOCTH CTPYKTYphl MOJIEKYJ KHCJIOpPOJA.
3HayeHHue KHUCIOpOJa, KaKk OCHOBHOTO 3JIEMEHTa 3eMHOW KOpbhl. MHOrooOpasue COeIMHEHUI
kucnopoaa. O3oH. Ilepokcupl. Dkosoruueckas poijib KUCIOPOAa U 030Ha aTMOC(EPHI.

Cepa. OcoOeHHOCTH XMMHYECKHX CBsA3el cepbl. ' mapuabl u okcuasl cepbl. Cynbduasl u
noaucynbduasl cepbl. CepHUCTAs, CepHasi U THOCEPHAsk KUCIIOTHI.

Cynbdutsl, cynbdaTsl U THOCYIb(}ATHL. 3HAYCHHWE COCTUHEHUH Cephl. DKOJIOTUYCCKHU
OIaCHBIE COCIUHEHMSI CEPBI.

A3zor B npupoae. AtomHas xapakrtepuctuka. Ilonydyenune n npumenenue azora. Coenune-
HUS a30Ta ¢ BOJOPOJOM U KucioponoM. Ilonydenue cBoiicTBa mpuMeHeHHe. AMMOHHIMHbIE CO-
au. MoueBuHa. A3otucras U a30THas KUCioThl. Hutputhl 1 HUTpathl. [IpuunHbl HEyCTONYMBO-
CTH coeluHeHMH azota. Ocoboe 3HaueHue a30Ta Kak OmoreHHoro snemenTa. @ocgop. Ero atom-
Has xapakrepuctuka. Coemuaenus: ¢pocdopa ¢ kuciopoaoM u BogopoaoM. Dochumsr. Docdo-
pucras kuciora. Mera-, opTo-, noiu- u nupodochopHslie KUcaoThl. Mx 3HaueHue. ochutsl U
docdarel. buorennoe 3nauenne pochopa. Kpyrosopor azora u pocdopa B mpupoe.

VYraepon B npupoze. Xapakrepuctuka aroma. OcoOeHHOCTH XMMHUECKUX CBA3EH yriepoja
U ux posb. CoequHEHMs yIiiepoia Kak OCHOBA i TOIUIMBA U MoauMepoB. OKCuabl aToma yrie-
poza. Dxonornyeckoe 3HaueHue CO2 B armocdepe (mapHUKOBbIA 3¢ (dekT). YronbHas KuciaoTa u
KapOoHaTHI, UX 0COOCHHOCTU. buoreHHoe 3HaueHue yriepoaa. KpyroBopoT yriepoaa B mpupo-
Ie.

Kpemunii B mpupoie, B )KUBOTHBIX opraHu3mMax. OKcu el KpeMHHs. KpeMHUEBbIe KUCIIOTHI,
CHJIMKATBhl, X MpuMeHeHue. KpeMHuii, kak mo4Bo0Opa3yIOLIHi 2JI€MEHT.

12. MeTaJuibl U UX COeTUHEHUS .

Merammueckass cBa3b. Harpuii u xanuit B mpupone. XapakTepucTuka aroMoB. Poib
HATpUSl W Kanusg B OWMOXMMHH PACTEHHWH M JKMBOTHBIX. | HWAparamusi KaTHOHOB IIEIOYHBIX
METaJUIOB U KPYroBOPOT HAaTpus U Kajus B mpupoze. Chepbl NpUMEHEHUS! COEJUHEHNUN HAaTpUs
u Kanmusa. Maramidi. Ero conepkaHue B pPacTUTEIBHBIX W JKMBOTHBIX opraHuszMax. Oxcup,
TUJIpOKcua U conu MarHus. Vx 3Hauenue. Mon marnus u xinopodwni. Kansiuii. buonornueckas
pOIb Kamblusi M ero coenquHeHnd. COMM MarHWsi W KaJbIMsl M KECTKOCTh NMPHPOIHBIX BOJ.
MephbI KECTKOCTH BOJIBI.

AmoMuHUN. ANIOMUHUN, KaK KOMIUIEKCOOOpa30oBaTelh M TMOYBOOOPA3YIOMIUMA SJIEMEHT.
AmMoTepHbIe CBOHCTBA ATFOMHUHHSI.

D - snemeHTHI - mepexoaHbie MeTauibl. X XapakTepHas 0COOCHHOCTh: TIEpeMEeHHasi CTe-
MIEHb OKHCIIEHUS, 00pa30BaHNE KOMIUIEKCHBIX COSTMHEHHIA.

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

Menp u cepedpo Kak KOMILIEKCOOOpa3oBaTemu.

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

Xpom. XpOMUTBL. XpOMaThl U OMXPOMATHI KaK BOCCTAHOBUTENN U OKUCIIUTEIH.

Mapranen. MaHrasatel 1 NepMaHIaHATHI.

XKeneszo. Ponb xene3a B )KM3HU OPraHU3MOB. [ eMOTIOONH. DIEKTPOXUMUYECKas KOPPO3US
¥ METOJIbl OOPBOBI ¢ HEl. 3aluTa METauIoB OT KOppo3un. KatogHoe 1 aHOTHOE TTOKPBITHS.

OcCHOBHBIE XUMUYECKHUE OCOOCHHOCTH JTAHTAHOUIOB U aKTHHOMIOB.

Mertamibl-MUKpPO3JIEMEHTBI. TOKCHYHOCTD TSKEIBIX METAJUIOB.



13. Xumnyeckasi iIeHTUQPUKANUA: KAUYeCTBEHHbIH M KOJIUYeCTBEHHbIN aHAJIU3

IIpenMer u 3ajauM aHAIUTHUYECKOM XMMMH. PONb aHAIMTUYECKOM XMMHHM B IPOM3BOJ-
CTBEHHBIX IIpOIECCaX, B KOHTPOJIE Ka4eCTBa IIPOAYKLIMH, B OXpaHe OKpyKarouiei cpeasl. [lons-
e o I1JIK.

KavecTBeHHBIN 1 KOMTUYECTBEHHBIN aHanu3. VX 3HaueHne. XuMuyeckue u (pU3NKO — XUMH-
yeckue (MHCTpYMEHTaIbHbIE) METO/bl aHAIN3a. MIX TOYHOCTh U YyBCTBUTEJIBHOCTb. [IpUHIIUIIEI
BbIOOpA METO/1a aHAJIN3A.

Ananutnueckue peakuuu. TpeOoBaHHsS K HUM, YyBCTBUTEIbHOCTh U CEJIEKTUBHOCTh. Xa-
PaKTEpUCTHKA TIOJHOTHI MPOTEKAHUSI PEAKLUU MO KOHCTaHTe paBHOBecHs. OCHOBHas U 1mo00Y-
HBIE PEAKLUH.

AHanuTH4ecKre CUrHaibl. MIX 0COOEHHOCTH ISl pa3UYHBIX METOJIOB aHAIIN3A.

Onenka npaBUWIBHOCTH PE3YJIbTaTOB aHAIU30B.

Bocnpoussogumocts nzmepennii. CiaydaiiHble M CUCTEMaTHUECKHE TIOTPELIHOCTH U3Mepe-
Huil. VX BBIsABJICHUE, YCTpAaHEHHE U ydyeT. AOCOIIOTHbIE U cUCTeMaTudeckue ommnoku. U3 pas-
MepHOCTh. OnpeneneHue rpaHull pa3dopoca U3MEPEHUN U CTaHAapTHOrO OTKJIOHeHus. [Ipomaxu
(rpyOble ommOku ). Kpurepun nx ydera. 3Hauamnue mudpsl. X yd4er B OIlEHKE TOUYHOCTHU pe-
3yJbTaTOB aHAJIMU3A.

CrniocoObl pa3eneHys, BbIACICHUS U KOHIIEHTPUPOBAHUS BEILECTB.

Pasnenenue, BblIeeHNE W KOHLICHTPUPOBAHUE JJIEMEHTOB C IIOMOIIBIO OCAKIACHUS HX
TPYZHOPACTBOPUMBIX COEAUHEHUN. ' pyIIIIOBBIE U CENEKTUBHBIE PEATrEHTHI.

Xpomarorpadus. Ee cymuocts u pasHoBuaHoctd. llokazarenn xpomarorpadudeckoro
paznenenus. Ciaydan IpUMEHEHMSL.

XuMu4eckue MeTobl uaeHTuuKauy. ' paBuMeTpuuecKuii aHaius.

Cymnocts Metona. TpeOoBaHMs, MpeabsBIAEMbIE K OCaXJaeMOMl M BECOBOH (opmam.
VYcnoBUS KOJIMYECTBEHHOTO OCAXJEHMsI TPYIHOPAcTBOpUMBIX BemiecTB. [locienoBarenbHOCTh
orepanuil ¥ npuemMsl 00pabOTKH 0CaIKOB, IPOMBIBAHUE OCAJIKOB, BEIOOP MPOMBIBHOM KUAKOCTH,
JIeKaHTaus 1 QUIbTpOBaHUE, BAPUAHTHI M TEXHHMKA dTUX omepainuil. BeicyluBanue 1 B3BEIIU-
BaHUE OCAJIKOB.

ToyHOCTH TPaBUMETPUYECKUX METOOB, (PaKTOPHI, BIUSIOININE HA TOYHOCTh. AHAJIUTHYE-
CKHE BEChl U pa3HOBECHI. TeXHUKa B3BEIINBAHHUS.

TutpumeTpUUecKuil aHaIus.

CymHocts Meroaa. IIpsimoe u o6patHOoe TUTPOBAaHME, TUTPOBAHUE 3aMECTUTENS. MeTo1bl
TUTPUMETPUYECKOTO aHanu3a. TpeGoBaHus, MPeabsIBIsSEMbIE K PEaKIHsIM B TUTPUMETPHUUIECKOM
aHanuze. M3mepurensHas nocyna. CrnocoObl BbIpa)k€HUsI COCTaBa PaCTBOPOB U BBIUMCIICHUE B
pPa3IMYHBIX METOJaX TUTPUMETPUUYECKOro aHanu3a. Tutpoanue. Touka 3KBUBAJIGHTHOCTH U KO-
HEYHAasl TOUKa TUTPOBAHUS.

CrangapTHble M CTaHAAPTU3UPOBAHHBIE pacTBOPHL. [lepBuUHbBIE cTaHAAPTHI U TpeOOBaHUS,
npenbsaBisieMble K HUM. OukcaHasibl. Bropuunble (CTaHIapTU3UPOBaHHBIE) pacTBOPHL. TOYHOCTH
TUTPUMETPUUECKOTO aHanKn3a. FICTOUHUKY MOTPEITHOCTEM.

KucnoTHO-OCHOBHOE TUTPOBAHHE.

CymHocts Metoa. [lepBuuHble cTaHAAPTHI 1711 PACTBOPOB KUCIOT U mienouend. Crannap-
THU3alMs PACTBOPOB KUCIOT M Iesioyeld. Touka HEHTPaIbHOCTH, TOYKA SKBHUBAJEHTHOCTH U KO-
HEYHasl TOYKa TUTpoBaHus. Beruncienne pH B pa3nuuHble MOMEHTHI TUTPOBAHUSL U TOCTPOEHUE
KPUBBIX TUTPOBAHMSI CHIIBHBIX M CJIA0BIX KHCIIOT M OCHOBAHUM.

Ponp uHIMKATOPOB B METO/E€ KHUCIOTHO-OCHOBHOTO TUTPOBaHUA. Teopusi MHAMKATOPOB.
WuTepBan nepexona okpacku MHAMKaropa. [lokazarens TutpoBaHusi MHAUKaTtopa. PacnpocTpa-
HEHHbIC MHIUKATOpHl. BeIOOp MHIMKATOpa IS YCTAHOBJICHUS KOHEUHOW TOYKU THUTPOBAHUS.
OmuOKY TUTPOBAHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

Mertonbl aHaIM3a: IEPMAHTAHATOMETPUS, HOTOMETpHUs], TUXpomMaTomMeTpus. MHaukaTopsl,
MPUMEHSIEMBIE B OKUCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX METOAAX: CHEIU(PUICCKIE U OKHCIUTEIb-
HO-BOCCTAaHOBUTEJIbHBIE.



[lepmanranatomerpusi. O0mas xapakrepucTuka merona. I[IpuroroBnenue pactBopa mep-
MaHranara kanus. IlepBuunble crangaptsl. CTaHmapTH3alus pacTBOpa NEpPMaHIraHaTa Kajus.
Monomerpus. Tlepsuunbie cranmaptsl. CTaHIapTH3aIHUs pacTBOpa THOCYIb(para. Kpaxman xak
UH/IUKATOP.

14. ®uznueckue u (l)l/I3I/IKO-XI/IMI/I'leCKI/Ie METOAbI aHAJIN3A BEHICCTB.

[ToTennmomeTpust (MHOHOMETPHS).

CBs13p MEXIy DJEKTPOJABMKYLIEH CHJION M aKTUBHOCTBIO IOTEHLHUAI-OIPEIEISIOIINX
MOHOB pacTBOpa. MHIMKATOPHBIE AJIEKTPOABI U 3JIEKTPOAbl CpaBHEHUA. CTEKISHHBINA, HOHOCE-
JIEKTUBHBIE, IUIATUHOBBIA 3JIEKTPOJIbl, 00JACTH MX YCTOMUYMBBIX NOKa3aHUN. AHAIUTHUUYECKUN
CUTHAJI B IOTEHIUOMETPHH.

[Ipsimast motenuuomerpust (MoHomeTpusi). Haznauenue, o6macts npumenenus. [lorenmmo-
MeTpudyeckoe usMepeHue pH, mpumeHnsemble 3J€KTPOAbl, YCJIOBUS INPOBENCHUS H3MEPECHHU.
TouHocTh M3MepeHuid. [loTeHHIMOMETPUYECKOE U3MEPEHHE KOHLEHTPALMM KaJlKsi, HUTpaT-uoHa,
XJIOPUJI-MOHA C TIOMOILBIO HOHOCEIEKTUBHBIX IEKTPOIOB.

[Torennmomerpudeckoe tutpoBanue. HasHaueHne u ycimoBus nposeneHus. Kpusble mo-
TEHIMOMETPUYECKOIO TUTPOBAHUS C HCIOJB30BAHUEM PEAaKLMHA HEHUTpaIu3aluu, OKUCICHMS-
BOCCTaHOBJICHHS, KOMIUIEKCOOOpa3oBaHus U ocakaeHns. CriocoObl HaXOKICHUST KOHEYHON TOY-
KH{ TUTPOBAHUS.

AOGcopOumonHas GOTOMETPHS.

3akoHbI HoryoueHus ceeta (3akoH byrepa—Jlambepra— bepa). OnTuueckasi MI0THOCTb,
MOJISIpHBIA KO3 ¢uipeHT nornomeHus. CuekTpopoToOMeTpuss U KOJIOPUMETPHSI, X OCOOCHHO-
ctu. IlpuHnunuanbHble cXeMbl yCTpoicTBa ciekTpodoromerpa u Gorokonopumerpa. Crnocobsl
MOHOXpoMaTH3anuu cBeta. OCHOBBI CIIEKTPO(YOTOMETPHUECKOTO aHAIN3a PAcTBOPOB. UyBCTBH-
TeJIbHOCTh MeTosa. CrocoObl onpeeseHus KOHIEHTpaluy BellecTBa — rpaduyeckue U pac-
yeTHble. O0JIacTH MPUMEHEHHUS CIIEKTPO(POTOMETPUH U KOJIOPUMETPHUH.

Mopnyas 2. Opranuydeckasi XuMust

1. TeopeTrnueckne OCHOBBI Opranu4eckoii XuMuu. OCHOBHBIE MOJOXKEHUS TEOPUU XHU-
muueckoro crpoenuss A.M.byrneposa. [ uOpuau3zanust aToMoB yriiepoaa U XMMHUYecKast CBS3b B
OpraHMuyecKkux coequHeHusx. Knaccudukanus, cTpoeHHEe U HOMEHKJIaTypa OpraHM4ecKHX Co-
erHeHn. MexaHu3Mbl, KaTajau3 U Kiaccu(UKalus OpraHMuecKux peakuui. ['omomorudeckuit
pan u romosoru. M3omepust, Buasl n3oMmepun. B3anMHOe BiIMssHHE aTOMOB B MOJIEKYJIaX OpraHU-
4yecKuX BemecTB. CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX cOeMHEHUN. OJINroMepBl.

2. AnMKJIN4YecKHe npeaeabHble YIJIeBOI0PO/bI.

Hcrounuku yrieBoaopoaos. [lepepaboTka NpUpOIHOTO CHIPbSL.

Anxanbl. HoMeHKnaTypa, M30MepHs, cTpoeHme, SpP°-rmépuamsanus. XUMUYEcKHe CBOI-
CTBa, IPUMEHEHNE, METOIbI TIOJIY4YEHHUS.

3. AnuK/JIHYecKHue HemnpeaeabHbIe yriieBoaopoabl AnkeHbl. HoMeHknaTypa, nzomepus,
CTpOEHHME aNKeHOB, SP>-rubpum3anus. XUMHUYecKre CBOICTBA, MPaBHiIo MapKoBHIKOBA. Peak-
uuu noguMepusauuu. Ilonsatue o mommMepax, MOHOMEpax, CTENEeHH nosmMepusanuu. [Ipume-
HEHHE aJIKEHOB U METO/bI UX MOJTYyYEHHUS.

Ankanuensl. HomeHkiatypa, uzomepus, ctpoeHue. XUMUUYECKUE PEAKIIUHN B CONPSKEHHBIX
cucreMax. [IpupoaHbIi 1 CHHTETUYECKAN KayUyKH.

Anxunsl. HomeHknatypa, uzomepusi, CTpoeHue, Sp-ruopuansanus. XUMAYeCKUe CBOMCTRA!
peakuuu MPUCOEINHEHHUs, 3aMellleHns, noinMepusanuu. AnernneH. Peaknusa Kydeposa. [Ipu-
MEHEHHE aJIKMHOB U METO/BI UX IOJIYYCHHUS.

[Tonumepu3zanusi HENpeAeNbHbIX COCIUHEHUH. MoOHOMEpP, OMUTOMEp, MOJUMEp, CTEIECHb
nojaumepu3zamu. Kimaccudukaiys u cTpoeHue moJIuMepoB.

4. llukau4veckue yrieBoaopoabl.

[uknoankansl. CTpoeHnEe, HOMEHKIIATYpa, U30MEpHsl, XUMUYECKUE cBOMCTBA. CTepoubl,
UX CTPOCHUE U IPUMEHCHHUE.

ApoMaTtuyeckue yriaeBogopoasl. HoMeHKIaTypa, H30MepHus, SIeKTPOHHOE CTPOEHHE, SP*-



rubpuan3anys apeHoB. XUMHUECKHUEe CBOWCTBa OE€H30Ja U €ro TOMOJIOTOB. BriusiHue 3amecture-
Jei B OEH30JbHOM KOJIbIIE HAa PEaKIMOHHYIO CIIOCOOHOCTh NMPOU3BOAHBIX aPOMaTHUECKUX yTIile-
BOJIOPOJIOB B PEAKLUSAX IEKTPOPHUIBLHOTO 3aMeeHus. MeTo/ bl oydeHHs U IPUMEHEHHE ape-
HOB.

["anorenonpousBoHbIE YTIAeBOAOPOA0B. Kitaccudukamms, ctpoeHue, HOMEHKIIAaTypa, U30-
MepHs, XUMHUYECKUE CBOMCTBA. [IpuMEHEHNE U MTOJIyYeHHE rallOreHOIPOU3BOIHBIX YIIIEBOAOPO-
J10B. bruonorudeckas akTUBHOCTb TaJIOT€HOIIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Tepriensl, TEPIIEHOUABI U CTEPOUBL.

5. Cnuprsl U eHobl.

Crnuptsl. I'oMonorudeckuii psij, CTpO€HUE, HOMEHKIIATYpa, U30MEpHsl, XUMUYECKHE CBOM-
cTtBa. [I[puMeHeHne COMpPTOB M METOABI UX MOJydeHHs. MHoroaromusle ciupThl. [IpocTeie 2¢u-
pbl, CTPOEHHE U CBOMCTBA. THOCTIMPTHI ¥ THOI(DUPHI.

®enonbl. CTpoeHue, CBOWCTBA, METOBI MIOJIyYE€HUs, IPUMEHEHUE. J[ByXaTOMHBIE U TpEX-
atomHbIe (peHoJbl. THOhEHOMBI.

6. KapOoHunibHbIe coeIMHEeHU.

Anpneruapl. 'OMOJIOTHYECKUI psAll, CTPOCHUE, HOMEHKJIATypa, MU30MEpus, XMMHUYECKHE
cBoMcTBa anpaernoB. KayectBennble peakuuu. [lonumepusanus anpaernioB. MeToasl momny-
YECHMSL.

Keronsl. 'oMonorndeckuii psili, CTpOCHUE, HOMEHKIIATYpa, U30MEPHsI, XUMHUECKUE CBOM-
cTBa. Meronb! nonydenusi. XuHoHbl. CTpOeHUE, CBOMCTBA.

7. KapGoHoBbIe KHCJI0ThI Pa3IHYHbIX TOMOJOTHYECKUX PSAI0B.

DJNEeKTpOHHOE CcTpoeHHEe KapOoKcuibHOM rpynmbl. Kiaccudukanus kapOOHOBBIX KHUCIIOT.
MonokapOoHOBbIE KHCIOTHI. ['OoMosiornueckuii psj, CTpoeHHe, HOMEHKJIATypa, U30MEpUs, XU-
MHUYECKHE CBOWCTBA. 3aBUCUMOCTD CTEIIEHH IUCCOLMALMNA OPTaHUYECKOW KUCIOTBI OT CTPOEHUS.
Mertonbl nonydeHus, npuMeHeHue. JlukapOoHOBbIe KUCIOTh. XUMUYeckue coiictBa. Hempe-
JieNibHble KapOOHOBBIE KUCIOTHI. Pasnnyue cBOWCTB reOMETpUUYECKUX U30MEPOB HENpeAeIbHbIX
KUCI0T. OKCUKHUCIIOTH KaK OM(YHKIIMOHAIbHBIE OpraHnyeckue coequHeHus. OnTudeckast u30-
MEpPHsI OKCUKHCIIOT.

8. IIpou3BoaHbie KAPOOHOBBIX KMCJIOT. ['aoreHo3amMeneHHble KapOOHOBBIX KUCIIOT, aH-
TUAPUABI KMCIIOT, aMUJIbl KUCIOT. CTpoeHue, CBOMCTBA U METO/BI NONy4YeHHsl. ModeBUHa, acma-
paruH, riyTaMuH.

Crnoxuble 3¢upsl. [Tonyyenue, crpoenue, cBoiictBa. Peakuuu srepudukanuun. Haxoxne-
HUE B MPUPOJIE U IPUMEHEHHE CIOKHBIX 3PUPOB.

JIummnapsl. Knaccugukanus. )Kupsl B npupojie, COCTaB ¥ XMMHUYECKHe cBOiicTBa. Mblia U
nereprenthl. CiioskHble TUNuAbL, GocdaTuapl, TEHUTUHBL, KEPaTUHBI.

9.¥raesoasbl. Kiaccuduxanus yrineBonoB. Ontuyeckas U30MepHsl yIIIeBOAOB. DHAHTHO-
MeEpBbI, paliemMaThl, paleMudeckue cMecu. OTKpBIThIE U IUKINYECKHe (POPMBI YTIIEBOIOB.

MoHocaxapuabl. ATTbIONEHTO3bI U aJIbI0Te€KCO3bl, KETOTEKCO3bI, Ae30kcucaxapa. [l u L ps-
IbL, 0. 1 3 pOpMBI MOHOCAXapUI0B, TAYTOMETHS

I'moxo3a. CTpoeHne, XUMMUUYECKUE CBOMCTBA, 3HAUEHUE B IIPUPOJIE.

Jucaxapunpel. HeBoccTaHaBIMBaONIME U BOCCTaHABIMBAIOIIME aucaxapuabl. CTpoeHne u
XUMHYeckHe cBoiicTBa. Caxapo3a, MaibTo3a, LEeII00103a.

[Momucaxapuael. Kpaxman, roukoreH, kiaetdarka. CocTtaB, pacnpocTpaHEeHUE B MPHUPO/IE,
CTpOEHHUE U XUMHUYECKHe cBoWcTBa. ['uaponu3 kpaxmana u kierdatku. [TonsaTue o6 HCKYCCTBEH-
HBIX BOJIOKHAX.

10. A3oTcoaep:kamue OpraHMyecKue coeIMHEeHHUsI.

Hutpocoenunenus. CtpoeHue u CBOHCTBA.

Amunbl. CTpoeHne 1 MeToAbl nonyueHus. OCHOBHBIE CBOWCTBA aMUHOB. Anndarudeckue
aMUHBI. ApOMAaTHYECKUE aMUHBI. AHWUINH, €r0 CTPOCHHUE CBOMCTBA U IPUMEHEHNE B CUHTE3E JIe-
KAapCTBEHHBIX MPENapaToB U KPACUTEIEH.

Knaccudukanus, nzomepusi, METObl MOJyYEHHUs] 1 XUMUYECKHE CBOMCTBA aMUHOKHCIIOT.
AMUHOKHCIIOTHI Kak amdorepHble coequHeHus. Cnenuduyeckne peakuud aMHMHOKUCIOT. OT-



JIeNbHBIE TPEICTaBUTENN aMUHOKUCIHOT. [lentuast u 6enku. CoctaB, THIBI CTPYKTYp OEIKOBBIX
Mostekys. Tumbl cBszeil. KauectBennbie peaknuu 0enkoB. Kimaccudukamnus 6e1koB U ux 0uoso-
THYECKasi pOlb.

11. I'eTeponukJInyecKkue coeJUHEHUS.

Knaccudukanus rereporukinoB. CoenuHeHnss Ha OCHOBe mMmuaazona. CTpoeHHe XJopo-
¢unna u rema. [lupuMuaue 1 mypuH, a30TUCTbIe OcHOBaHUS. CoelMHEHUsI HA OCHOBE MypHHA.
Crpoenue ATO, PHK, IHK.

MOI[y.]'[L 3. ®du3nueckas u KOJJIONIHAdA XUMHUSA

1.0cHOBHbIE NMOHATHSA (PU3UYECKON U KOJNJIOMIAHOH XUMHH. OCHOBbI XMMHUYECKON
TePMOJAMHAMUKH.

Hcropus pazButus GU3NIECKON U KOJJIOMIHON XUMUU. MecTo (pU3ndYecKoit XUMUHU B PSITY
¢u3nueckux HayK. ArperaTHOe COCTOSIHHE BEUIeCTBa: ra3, )KUIKOCTb, TBEp/0e BeuiecTBo. Kpat-
Kasg XapaKTepUCTHKa STHUX CcOCTOsHUI. CrIoCOOHOCTh pAa3IMYHBIX BELIECTB IMPH HU3MEPEHUU
BHEUIHUX YCJIOBUI NEPEXOIUTh U3 OJHOTO cocTosiHUS B Apyroe. Kpucraminyeckoe, amopdHoe
COCTOSIHMSI BELIECTB.

DOHeprust paboTa ¥ TEIJI0Ta KaK OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOB PA3IMYHBIX TUIIOB.
TennoBoit 3pPexT xumMuyeckoit peakinu. DHTanbnus. 3akoH ['ecca u cneacrsue u3z Hero. [Tons-
THE SHTPOIINH, KaK SHEPIeTUYECKON XapaKTePUCTUKH XaOTUYHOCTU B CUCTEME. DHTpPOIUs — ar-
peraTtHble COCTOSIHHSI BELIECTBA.

2. PacTtBopsbl. KosuturaTuBHbie CBOICTBA PacTBOPOB.

[Ipoueccsl B pactBopax. PacTBOpMMOCTh BEHIECTB B Pa3JIMUHBIX pacTBOPUTENSIX. PacTBOpbI
HaCBILICHHbIE, HEHACBIILIEHHBIE, IIEpPEChIIIeHHbIE. TermioTa pacTBOPEHUS.

KonnuraruBabie CBOMCTBA pacTBOPOB: JABJICHHUE I1apa PaCTBOPUTENS HAJl PACTBOPOM, KHU-
NeHUE W 3aMep3aHue pacTBOpoB. 3akoHbl Paymsa. Kpuockomus m s0ymmmockonus. M3meHneHue
MOJIIPHOM MaccChl BEIECTBA ¢ MOMOLIBIO ATHX MeTOI0B. OcMOC B XuMU4ecKux cucrtemax. Ocmo-
TUYECKOE JaBJeHue pacTBOpoB. 3akoH Baut-I'odda.

[TpumenumocTs 3akoHOB BanT-I'odpda u Paynsa x pactBopam snextposnutoB. M30TOHMYE-
CKUH KO3 ULIIEHT.

3. Kuc10THO-0CHOBHBIC PABHOBECHS B pacTBopax. by(epHbie cucrembl

CreneHp 3MEKTPONUTUYECKON NUCCOLMALINY, €€ 3aBUCHUMOCTh OT Pa3IMYHbIX (PAaKTOPOB.
B3anMocCBsI3b CTENEHN 3IEKTPOTUTHUECKONW TUCCOIMALMU M M30TOHHYECKOro Ko3dduuumenra.
Cnalpie smekTponuThl. KOHCTaHTa SJEKTPOTMTHYECKOM JHUCCONMANUUA. 3aKOHBI pa30aBiICHUS
OcTtBanbaa.

Kaxymasics cteneHb 3JIeKTPOJUTHUECKON ArccoUanii. Teopus CUIIbHBIX 3JEKTPOIUTOB
Jebas-Xrokkens. AKTUBHas KOHIIGHTpAllMs BellecTBa B pacTBope. MoHHas cuja pacTBopa.
VYpasuenue ['yrrenreiima-/leBuca.

KucnotHo-ocHOBHBIE paBHOBecHs B pacTBopax. MoHHOe npousBeneHue Bojbl. [loHsaTre o
pH. 3nauenue pH nnsa ananuTuyeckon npaktuku. Meroasl onpenenenust pH pactBopos.

11. Bydepusie cuctembl. Mexanusm feiictBust 0ydepHbix cuctem. bydepHocts B 61omo-
TMYECKHUX CUCTEMaX.

4. D1eKTPOXHUMHYECKHE CHCTEMbI. JJIEKTPOIHbIE NPOLECChI.

N3Mepenne 3aeKTponpoBOJHOCTA pacTBOPOB. 3akoH Kombppayiia. [Ipumenenne siaektpo-
IIPOBOAHOCTH Il ONPENENIEHUs CTENIEHN TUCCOLMALMU U KOHCTAHTBl JUCCOLUALMU. DIEKTPO-
MIPOBOJAHOCTh PACTBOPOB 3JIEKTPOJIUTOB. YJelbHasg U MOJsIpHas (PKBUBAJIEHTHAs) JIEKTpUYe-
CKasg MNpoBOAUMOCTb. [IpMMeHEHME JJIEKTPOIMTUYECKON NPOBOAMMOCTH JUISl ONPEAEIICHUs
BJIQXKHOCTH, TUHAMHUKHU COJIEBOTO PEKHMMA MTOYB.

OneKTpoaHble Mporecchl. MexaHn3M BO3HMKHOBEHMSI JIEKTPOJHOIO MOTeHIuana. [ anb-
BaHmdeckuit snemMeHnT. DJ1C rampBaHHUECKOTO 3jIeMeHTa. Buasl raarpBaHndeckux I1ereii. Bomgo-
POJHBIN IEKTPO, Pl HANPSKEHUI METAIIJIOB, UCKIIFOUEHUE U3 HETO. 3aBUCUMOCTD I10CIIEI0Ba-
TEJIBHOCTH MECTOIOJIOKEHHSI METAIIJIOB B PSIY HAIPsDHKEHUM OT pacTtBopuTens. MloHOCenekTuB-



HBI€ NMEKTPOJBL. DIEKTPOIbl 1 poa — MeTHBIN, IIMHKOBBIN. DIIEKTPoAbI 2 poja — Xjopcepedpsi-
HBIH, kKamomenbHbIA. CTeknssHHbIN dnekTpona. M3mepenue DJIC. [uddy3Hbiii 1 MeMOpaHHBIHA
IIOTEHIIMAJIBI, UX OMOJIOTHYECKOE 3HAUCHHE.

5. Xumnueckas kuHeruka. Karanaus

CKOpoCTh XMMUYECKON peakiuu (MCTUHHAS U CPEIHSs). 3aBUCUMOCTh CKOPOCTU OT KOH-
LEHTPALMU pearupyromux BeulecT. 3akoH neicTBus macc. Koncranta ckopoctu. 3aBUCUMOCTh
ckopoctu ot Temnepatypsl. [lpasuno Bant-T'odda. YpaBuenne Appenuyca. DHeprust akTHBa-
. MexaHn3M XUMMUYECKON peaki. AKTUBHBIM KOMILIEKC. DHAOTEpMUUYECKHe peakuuu. [1o-
HATHE 00 PHTAJIBIMKM AKTUBALMK M DHTPONMUU akTHBAIMK. Kinaccudukanus XMMHUYECKHX peak-
nui. [lopsmok U MOJIeKYIIpHOCTh peaknuid. Kataaus: TOMOreHHBIH, reTeporeHHbId, hepMeHT-
HbIM. MexaHn3m karanusa. [[poMOTOpBI M KaTAIMTUYECKUE SAJIbI.

6. Xumnueckoe u (pazoBoe paBHOBeCHe.

[IpuMeHuMOCTb 3aKOHA JEUCTBUSI Macc K paBHOBECHBIM Ipoiieccam. KoHcTanTa paBHOBe-
cus. [Ipunnun Jle-IllaTense. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEAKIIMM OT KOHLIEHTPALUU.

7.J1oBepxHOCTHBIE siBJIeHHsA. AicopOuusi. [loBepXHOCTHO-aKTHBHbIE BellleCTBA.

CopOuus. Bugst ancopouunu. [loBepxnoctHas aktuBHOCTh. [IpaBuno [rokno-Tpaybe. An-
copOlMs Ha TpaHMIlE pa3jelia )KUAKOCTh-Ta3. AHanu3 u3oTepmsel aacopouun Jlenrmiopa. Onpe-
nenenue pazmepoB Monekyn [TAB. AncopOuust Ha TBepAoOH MOBEpXHOCTH. Teopus ancopOruu.
3aKOHOMEPHOCTH aJICOPOIMU Ha TBEPABIX ancopOeHTax. OCOOEHHOCTH afCcOpPOIUU Ha MMOPUCTHIX
aacopOenTax. AncopOuus 31neKTpoiauToB. OOpazoBaHue ABOMHOTO Aekrpudeckoro cinos (13C).
HNonnsiit oOMeH.

Knaccudukanms u obmas xapakrepuctuka [TAB. 'mapodunsHo-nmunodriibHbIA OanaHc
ITAB. Yucno I'JIb. Muunemnsipubie pactBopbl IIAB. Kputnueckas koHIieHTpanus MuLeniooopa-
3oBanus (KKM). Comobumuzanus. [Ipumenenne [T1AB B papmaruu.

8. lucnepcHbie cucteMbl. CBOMCTBA KOJUIOMIHBIX CHCTEM.

Knaccudukanusa no pazmepy udactun (aucnepcHoctu). Knaccudukanus no arperaTHomy
coctosamio (a3. Kimaccudukamusi mo oTCyTCTBUIO WJIM HAJIUYHIO B3aHMMOJICHCTBUS MEXY Ya-
cTunamu aucrepcHoi ¢assl. Knaccudukanus no cTeneHn B3auMoAeUCTBUsI AUCTIEPCHOM (a3l ¢
JIUCTIEPCUOHHOM cpenoii. PacCTBOPBI BEBICOKOMONEKYJISPHBIX COEMHEHHUI.

Bbpoynosckoe nBuxenue. duddysus. Ocmoruueckoe napienue. CeauMeHTalusl B AHC-
MEPCHBIX CUCTEMAaX U CEIMMEHTAIIMOHHBINA aHAJU3.

Oco0eHHOCTH ONTUYECKUX CBOWCTB JAUCHEPCHBIX cucTeM. Paccesnue cBeta. [lornomenue
cBera. Ontuueckast aHu30Tponust. ONTUYECKUE METO/IbI aHAJIW3a TUCTIEPCHOCTH.

9. PacTBOpHBI BHICOKOMOJIEKYJISIPHBIX BellecTB. ['eTeporenHbie cucTeMbl.

Knaccugpukauus BMC. CtpykTypa, popma 1 ruOKocTb Makpomosiekysl. @a3zoBoe cocTosl-
Hue BMC. Bsaumopeiicteue BMC ¢ pactBoputenem. Habyxanue. CoiictBa pactBopoB BMC.
[Mommanexktponutel. OcmoTuueckoe AaBieHue pacTBOpoB BMC (MONEKyIsSpHBIX KOJUIOHIOB).
MembpanHoe paBHoBecue JlonHaHa. ['enu u cTyaHU.

5. O0pa3oBaTe/ibHbI€ TEXHOJIOTHH

B cootBerctBuM ¢ TpeboBanusimu ®@I'OC BO no HampaBlieHHIO MOJATOTOBKU pean3anus
KOMITIETEHTHOCTHOTO IOJIX0Ja MpeaycMaTprBaeT HCIOJIb30BaHHE B y4eOHOM MpoIlecce aKTHB-
HBIX U MHTEPAKTUBHBIX (OPM MPOBENEHUS 3aHATHI M IPYrMX MHHOBAIMOHHBIX TEXHOJIOTUH B
COYETaHUU C BHEAYJUTOPHOH paboTOi C 1enbio (POpMUPOBAHUS U Pa3BUTHUS JIMYHOCTHBIX H
poeCCHOHATBHBIX HABBIKOB 00YJIarOIITUXCSI.

Bun yue6HOM paboThI OO0pa3oBaresbHbIE TEXHOJIOTHH
Jlexuuun DJIEKTPOHHBIE MAaTEPUAJIBI, UCITOIb30BaHUE
MYJIbTUMEIUUHBIX CPEJCTB, Pa3laTOYHbIN Ma-
Tepual
JlaGopaTopHbIe 3aHATHUS BrInonHeHue onbIToB, 00CYXKICHNE U aHa-




[IpakTrueckue 3aHATUS

JU3 WX pe3ynbTaTOB, HAIMCAaHWE YpPAaBHEHUI
peakuuii, TECTUPOBAHME, BBIIOJHEHUE TpPYII-
MOBBIX AyJIWTOPHBIX 3aJaHUM, WHIWBHUIYallb-
HBIE JIOKJIAJIbI

CamMmocToSTeNbHBIE pa6OTBI

3ammTa U Ope3eHTalus pe3yJbTaToB ca-
MOCTOSTEILHON MOATOTOBKUA M MCCIIENOBAHUI
Ha 3aHATHUAX

6. OueHouHble CPpeACTBA TUCHUILIUHBI (MOXYJIs1)

OCHOBHBIMU BHJIaMH JTUCIMILIMHAPHBIX OLIGHOYHBIX CPEICTB MpPH (HYHKIIMOHHPOBAHUU
MOZYJIbHO-PEHTHHTOBOM CHCTEMBI OOYUCHHS SBISIOTCS: HAa CTaIuM pyOeXHOro peiituHra, dop-
MHUPYEMOI0 II0 pe3yJbTaTaM MOIYIBHOI'O KOMIIBIOTEPHOI'O TECTUPOBAHUA — TECTOBBIE 3aIaHUM,
Ha CTaJIMU MOOIIPUTEIHHOTO PEeHTHHTa, (POPMHUPYEMOTO TI0 PE3yJIbTaTaM HAallMCaHWUs | 3aIUThI
pedeparos, 3cce 1Mo aKTyaabHOM MPOOIEMaTHKE, OLIEHKH OTBETOB 00YJaOLIErocsl Ha KOJIOKBH-
yMax — pedeparbl, KOJJIOKBUYM U 3CCE; Ha CTaJUH MPOMEKYTOYHOTO PEUTHHTA, OTIPEIEIIEMOr0o
0 pe3yabTaTaM CAA4M 3a4eTa U IK3aMEHa — TEOPEeTHYECKHE BOIPOCHI, KOHTPOJIUPYIOLIHNE TEOope-
THYECKOE COJIepKaHue yueOHOro mMarepuaia, 3aJaHue, KOHTPOJIUPYIOIee MPaKTUYeCKUe HaBbI-
KU U3 Pa3IMYHBIX BUIOB MPOodeCCHOHATBHON AesTenbHocTH ooydatomierocs mo OIIOIT gannoro
HarpasJeHUs, POPMUpPYEMBbIC TIPU M3YyYEHUH TUCHUILUIMHBI «XUMHS HEOpPraHW4ecKas ¥ aHaJlu-

THYCCKasi».

6.1 ITacnopT ¢oHIa OLEHOUYHBIX CPEIACTB MO0 AUCHUILINHE «XHUMHU»
Moayab 1.« XuMHus HEOPraHUYEeCKasi 1 AHAJTUTHYECKAS»

O1IEHOYHOE CPEACTBO
Ne Kontponupyemsie pazne- | Koa koHTponupye- 1 PeR O
/11 JI61 (T€MBI) TUCITUTLIMHBI MOM KOMITETEHIIUU HAaUMEHOBaHUE 5o
OCHOBHBIE TOHSITHS VK-1, OIIK-1, TecToBBIC 3a7aHNS 20
Y 3aKOHBbl XUMUH. DKBH- [1IKO-3, IIKO-4 | Temsl pedepaToB 2
BAJICHT. VK-1, OTIK-1, | Bonpocel st 3a- c
. ITKO-3, ITIKO-4 yera
KommiereHTHOCTHO-
OpUEHTUPOBAHHHBIE 5
3aT1aHUS
Crpoenue atoma. [lepu- VK-1, OIIK-1, TecToBrIe 3amanus 10
OJIMYECKUH 3aKOH U NIEPUOIH- [1IKO-3, IIKO-4 | Temsl pedepaToB 8
YecKasi CUCTeMa XUMHUYECKIX Bompocsr nns 3age- 4
) 3JIEMEHTOB. Ta
KommerenTHOCTHO-
OpHUEHTHUPOBAaHHHBIE 5)
3a/laHus
Peakimonnas CIIOCOOHOCTH VK-1, OIIK-1, TecToBBIE 3aMaHNs 10
BEIIECTB. XUMHUUYECKas CBA3b [KO-3, IIKO-4 | Temsr pedepaTon 4
YK-1, OIIK-1, Bomnpocsr qs 3aue- 5
3 IIKO-3, [IKO-4 | 14
KommerenTHOCTHO-
OpHUEHTHPOBAHHHBIE 5)
3a/laHus
4 XuMuueckass KHHETHKA. VK-1, OIIK-1, TecToBBIE 3aMaHU 16




CKOpOCTh XMMHUYECKHX PEaK- IIKO-3, IIKO-4 | Temn1 pedepaTon 6
[IUH ¥ METOJIBI €€ PETyIUPOBa- Bompocs! s 3ade-
HHS 5
. Ta
KommeTeHTHOCTHO-
OpPUEHTUPOBAHHHBIC 8
3aaHus
5 Xumuueckoe u pa3zoBoe paB- VYK-1, OIIK-1, TecToBbIE 3aJaHUS 5
HOBECHE. I[IKO-3, IIKO-4 5
VK-1, OIK-1, Tewmsbl pedepaToB
I1KO-3, IIKO-4 Bompocs! mjist 3aue- 4
Ta
KomIiteTeHTHOCTHO-
OpPUEHTUPOBAHHHBIE 6
3a7aHus
DHepreTuka XUMUYECKHUX MPO- VYK-1, OIIK-1, TecToBbIC 3a1aHNs 2
LIECCOB. I[IKO-3, IIKO-4
Tewmbl pedepaToB 3
5 Bomnpocsr mns 3aue- 3
Ta
KomIiiereHTHOCTHO- 5
OpPUEHTUPOBAHHHBIC
3a7aHus
XUMHYECKHE CUCTEMBIL: VK-1, OIIK-1, TecToBBIE 3aMaHUs 25
pacTBOPEI, AUCIIEPCHBIE CH- ITIKO-3, I[IKO-4 | Temsi pedeparon 10
CTEMBI. VK-1, OIIK-1, Bompocs! ai1s 3ade- 8
. ITKO-3, IIKO-4 Ta
KommeTeHTHOCTHO-
OpPUEHTUPOBAHHHBIE 15
3a7aHus
KomMmiiekcHele coemnHe- VK-1, OIIK-1, TecToBbIE 3a1aHUA 10
HHUS. IIKO-3, IIKO-4 | TemnI pedpepaTon 4
Bompocsr s 3age- 6
8 Ta
KommeTeHTHOCTHO-
OpUEHTUPOBAHHHBIC 8
3a7aHus
OKUCINTEIILHO- VK-1, OIIK-1, TecToBBIE 3aaHUS 20
BOCCTAHOBUTEJIbHBIE CBOMCTBA [TKO-3, [TIKO-4 TeMs! pedepaTos 11
BEIIIECTB. VK-1, OIIK-1, Bompocsl I 3aue-
ITKO-3, ITIKO-4 Ta 7
9
KommeTeHTHOCTHO-
OpUEHTHUPOBAHHHbBIE 8
3aaHus
10 VK-1, OIIK-1, TecToBBIE 3aMaHU 10




DIIEKTPOXUMHUYECKUE CUCTE-

ITKO-3, IIKO-4

Tems! pedepaToB

MBI. 3
Bompocsr nns 3aue- 3
Ta
KomnerenTHocTHO-
OpUEHTUPOBAHHHbBIE 6
3a/laHus
OO011e CBOMCTBA HEMETAJLIIOB VYK-1, OIIK-1, TecToBBIE 3agaHus 33
ITKO-3, IIKO-4 | TemsI pedeparoB 9
VK-1, OIIK-1, Bomnpocsl 115 3ade-
11 [IKO-3, [IKO-4 | 1a 3
KomrmiereHTHOCTHO-
OPUEHTUPOBAHHHBIE 16
3a/laHus
OO01ue CBONCTBAa METAJIOB. VYK-1, OIIK-1, TecToBBIE 3aMaHUs 35
[1IKO-3, IIKO-4 | Temsl pedepaTon 6
Bompocsr nns 3aue-
12 Ta 2
KomrmiereHTHOCTHO-
OpUEHTUPOBAHHHBIC 7
3a/laHus
Xumuuaeckasi ueHTH(GpUKanus: YK-1, OIIK-1, TecroBble 3a1anus 88
KauyeCTBEHHBIA M KOJIUYe- [1IKO-3, IIKO-4 | Temsl pedepaToB 5
CTBEHHBII aHAIIN3. VK-1, OIIK-1, Bompocsr nns 3age-
13 [TKO-3, [IKO-4 | ta 15
KommnerenTHOCTHO-
OpUEHTUPOBAHHHbBIE 19
3a/laHus
®dusnueckue U GU3NKO- VK-1, OIIK-1, TecToBrIe 3amanus 12
XUMHYECKHE METOIbI aHAIN3a ITKO-3, ITIKO-4 Temsl peepatosn 5
BCIHCCTB. Bormpocsr mist 3ave- 3
14 a
KommiereHTHOCTHO-
OpUEHTUPOBAHHHBIC 8
3aJIaHus
Moayas 2. «Oprannyeckasi XUMH
No Kozt KoHTpo- OueHouHoe cpea-
o/ KonTponupyembie pasueisl (Te- P —— CTBO
. MBI) AUCIHUTLTAHBI TeHIIT HauMEHO- KO
BaHUeE J-BO
TeopeTnueckne OCHOBBI VYK-1, OIIK-1, Tect 33
1 OpPraHUYECKON XUMUHU [TKO-3, ITIKO-4 Pegepar 1
3a4eT 8
2 ALMKINYECKUE NPEAEIbHBIE YTIEBO- VYK-1, OIIK-1, Tect 13
JIOPOJIBI Pedepar 2




ITKO-3, ITIKO-4 3a4eT 6
ALIMKJIMYECKUE HEMpEeJeIbHbIE YyT- VK-1, OIIK-1, Tect 10
3 | 1eBOJOPOIBI ITKO-3, I[TIKO-4 Pedepar 2
3aueT 6
[{ukauyeckue yrieBoopoibl VYK-1, OIIK-1, Tect 1
4 IKO-3, [IKO-4 Pedepar 2
3a4yer 5
CrupThl ¥ heHOITBI YK-1, OIIK-1, Tect 30
S) ITIKO-3, [IKO-4 Pedepar 2
3a4yer 5
KapOoHuiabpHbIE COeTUHEHUS VK-1, OIIK-1, Tect 5
6 TIKO-3, TIKO-4 Pedepar 1
3a4eT 2
KapOoHOBBIE KUCITOTHI VK-1, OIIK-1, Tect 16
7 | pa3IMUYHBIX TOMOJIOTHYECKUX PSIOB [1KO-3, ITIKO-4 Pedepar 3
3a4er 6
[Tpon3BoiHbBIE KAPOOHOBBIX KUCIOT VK-1, OIIK-1, Tect 15
8 MKO-3, [IKO-4 Peepar 2
3a4eT 5
VYriaeBoasl. VK-1, OIIK-1, Tect 19
9 [TKO-3, [TIKO-4 Pedepar 5
3a4er 1
A3oTcoaepiKale OpraHudecKue co- YK-1, OIIK-1, Tect 20
10 eIUHEHUS [1KO-3, TIKO-4 Pedepar 4
3a4eT 7
I'eTepoukinyecKkue COEOUHEHUS VK-1, OIIK-1, Tect 8
11 [1IKO-3, TIKO-4 Pedepar 2
3a4eT 4
MoayJb3. «Pu3nvecKas U KOJJIOHIHAS XUMHS»
Kon xontpomnu- OLIEHOYHOE CPEACTBO
Ne KonTponupyemsie paznensl .
n/m (TeMbI) AUCITUTUTUHBI pyeMon Komrie- HAMMEHOBa- KOJI-BO
TEeHIUU HHE
OcHOBHbIE TOHATUS (HUZUIECKOM VK-1, OIIK-1, TecToBEIE 3a-
XuMHuH. OCHOBBI XHMHYECKOH [IKO-3, [IKO-4 | Aanus 10
1 TEPMOTUHAMHKH. Pedepar 10
Bomnpocsr qist 3
JK3aMeHa
PactBOpHI. Kommuratusasie | YK-1, OIIK-1, | TecroBble 3a-
CBOICTBa PacTBOPOB. [IKO-3, [IKO-4 | nanus 10
2 Pedepar 5
Bomnpocsr st 4
JK3aMeHa
KucnotHo - ocHOBHBIE paBHOBE- VK-1, OIIK-1, TecToBbIC 3a-
cusi B pactBopax. bydepHsie cu- [IKO-3, TIKO-4 | AaHus 10
3 CTEMBI Pedepar 5
Bomnpocsr s 4
JK3aMeHa
DNEeKTPOXUMUYECKHE  CHCTEMBI. VK-1, OIIK-1, TectoBhIE 3a- 10
4 DNEeKTPOAHBIE MTPOLIECCHI I[IKO-3, IIKO-4 | nanwus 3
Pedepar 4




Bonpocsl nns
JK3aMeHa

Xumndeckas kuHeTrka. Karamms VK-1, OIIK-1, TecToBbIC 3a-

TKO-3, [IKO-4 | AaHus 12

Pedepar 5
Bonpocsr ans 6
JK3aMeHa

Xumuueckoe u (pa3oBoe paBHO- VK-1, OIIK-1, | TectoBble 3a-

Becue I[IKO-3, IIKO-4 | nanus 12
Pedepar 4
Bomnpocsr mist 5
JK3aMeHa

[ToBepxHOCTHBIE sABJICHUA. AJ- VK-1, OIIK-1, TecToBHBIC 3a-

copoumsi. [loBepXHOCTHO — aK- [IKO-3, [IKO-4 | AaHus 12

TUBHBIC BEILIECTBA Pedepar 10
Bomnpocer ans 6
JK3aMeHa

Hucnepcusie cucremsbl. CoiictBa | YK-1, OIIK-1, | TecroBsie 3a- 12

KOJUIOUIHBIX CUCTEM. I[IKO-3, IIKO-4 | manus 8
Pedepar
Bompocsr st 5
JK3aMeHa

PacTBOpBI BBICOKOMOJIEKYIISIPHBIX YK-1, OIIK-1, | TecroBsie 3a-

BemiectB. ['ereporennsie cucre- | [IKO-3, I[IKO-4 | manus 12

MBI. Pedepar 5
Bompocer ans 5)
JK3aMeHa

6.2. Ilepeyenb BONPOCOB /151 IK3aMeHa (3a4eTa)

Monyasl. Heoprannyeckasi 1 aHAJIUTHYCCKAS XUMHUS
1. Mecto XMMHUH B LIEJIOM U HEOPTaHUYECKOW XMMUHU B YACTHOCTH CPEU €CTECTBEHHO - HAYUHBIX
muciumina. YK-1, OIIK-1, IIKO-3, IIKO-4
2. Ponp xumu3aliuu B pa3BUTUU MPOM3BOAUTEIBHBIX CHII celbckoro xossiictBa. YK-1, OIIK-1,
ITKO-3, TIKO-4
3. Heoprannueckue BeniecTBa, UCHOJIb3yEMbIE€ B CEIbCKOXO3SIMICTBEHHOM IPOU3BOJCTBE: MUHE-
pajbHBIE YIOOpEHUS, MECTULIMIBI, TEPOUIIUIBI, JECUKAHTHI, 1e(OTHaHThl, KOPMOBBIE JT00ABKH,
XUMHUYeCcKHe KoHcepBaHThI 1 MenmopanTsl. YK-1, OIIK-1, ITIKO-3, ITKO-4
4. Vlcnonp30BaHNE XUMHYCCKHX IMOHATHH, 3aKOHOB U METOJOB HCCJICIOBAHUS B CEIILCKOXO03SIi-
CTBEHHBIX U Omonorndyeckux Haykax. YK-1, OIIK-1, ITKO-3, ITKO-4
5. DKoJIoruYecKasi OmacHOCTh HETPaAaMOTHOTO NMMPUMEHEHUSI XUMHUYECKUX TPOIYKTOB B CEIbCKOM
xossiicte. YK-1, OIIK-1, [TKO-3, IIKO-4
6. CrexuoMeTpruuecKkre UHJIEKChl U KO3 PuireHTsl. Monb, MOJIspHas Macca, XUMUYECKUN IK-
BUBAJICHT, (JaKTOp SKBHBAIEHTHOCTH, MOJIsIpHas macca skBuBaienta. YK-1, OIIK-1, TTKO-3,
ITIKO-4
7. OCHOBHBIE 3aKOHBI XUMUU: 3aKOH COXPAHEHHUSI MACChl U DHEPTHH, 3aKOH KPATHBIX OTHOIIICHUH,
3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJIICHTOB, 3aKOH ABOTApO U CIEJCTBUS U3 HETO, 3aKOH
npocThix 00beMHbIX oTHOomeHui. YK-1, OIIK-1, ITKO-3, TIKO-4
8. PacTBOpHI Kak cMecH MOHHO- M MOJeKyJsipHO-auctepcHoro ypoBHs YK-1, OIIK-1, TTKO-3,
I[IKO-4
9. I[Ipuumnabr 06pazoBanus BoaHbIX pacTBopoB YK-1, OIIK-1, ITKO-3, ITIKO-4
10. TIpupoma MeKMONEKYJISIPHBIX CHJI B pacTBOpax: cuiibl Ban-nep-Baansca (opueHTaImoHHbIE,




WHIYKIIMOHHBIE, TUCIIEPCUOHHBIE); HOH-AUIOIBHOE B3aMMOJIEUCTBHE, BOAOPOAHAs CBs3b YK-1,
OIIK-1, [TKO-3, TTIKO-4

11. Cioco6s! BelpaxkeHust coctaBa pactopoB YK-1, OIIK-1, [TKO-3, IIKO-4

12. 3nauenue pactBopoB B xumun u ouonoruu YK-1, OIIK-1, [TKO-3, [TKO-4

13.Tuns! cuibhbIX 5ekTposnutoB YK-1, OIIK-1, [TKO-3, [TIKO-4

14. I'uppatanus noHoB. Dueprus rugpatanuu YK-1, OIIK-1

15. 3HaueHnue pacTBOPOB CHIBHBIX 3JIEKTPOJIUTOB B XUMUHU, Onosiorun, reoxumun YK-1, OIIK-
1, IIKO-3, [IKO-4

16. Tunsl cnabbIx 31MeKTPOAUTOB. KOHCTAHTHI M CTENEHHU AMCCOLMUAIMU CIA0BIX AJICKTPOIHTOB
YK-1, OIIK-1, [IKO-3, TIKO-4

17. KucnotHo-ocHoBHble cBoicTBa BemectB YK-1, OIIK-1, ITKO-3, IIKO-4

18. BogopoaHblii ¥ THAPOKCUIIBHBIN TIOKa3aTeau pacTBOpOB. CIIOCOOBI H3MEPEHUS BOJIOPOIHOTO
nokazarens YK-1, OIIK-1, IIKO-3, IIKO-4

19. bydepnsie pactBopsl YK-1, OIIK-1

20. Tunsl rugponusa. Koncrantel u crenenu ruaponusa coneit YK-1, OINK-1, ITKO-3, TIKO-4
21. 3HaueHne pacTBOPOB CIAOBIX ANEKTPOJUTOB B XUMUH, Oronoruu u reoxumun YK-1, OIIK-1,
[1IKO-3, I[IKO-4

22.Kommrekcubie coequnenns YK-1, OIIK-1, ITKO-3, I[IKO-4

23. YcToH4YMBOCTh KOMIUIEKCHBIX COEAMHEHUN B pacTBOpax. KOHCTaHTHI yCTOMYMBOCTH U KOH-
crantbl Hectoiikoctu. YK-1, OIIK-1, [TKO-3, ITKO-4

24. 3HaueHne KOMIUIEKCHBIX coeanHenuii B onoxumuu kiretku. YK-1, OIIK-1, IIKO-3, IIKO-4
25. buoHeoprannueckas XuMHs Kak HoBoe Harnpasiienue B xumun YK-1, OINK-1, ITKO-3, ITKO-
4

26. OkucnuTenbHO-BoccTaHOBUTENbHBIC peaknun Y K-1, OIIK-1, [TKO-3, [TKO-4

27. OKHCITUTEIBHO-BOCCTAHOBUTENIbHBIC (eKTpoaHbIe) moteHnuansl. YK-1, OIIK-1, TIKO-3,
[TKO-4

28. Ponb OKHCIHTEIHHO-BOCCTAHOBUTENBHBIX peakmuii B mpupone. YK-1, OIIK-1, TIKO-3,
[TKO-4

29. TloHsiTHE O CKOPOCTU XUMHUYECKON peakiuu. VcTuHHas (MTHOBEHHAs) CKOPOCTh PEaKIIUH.
YK-1, OIIK-1, TTIKO-3, ITKO-4

30. OcHoBHBIE (hakTOpPBI, BIUstOMKE HAa ckopocTh peakiuu YK-1, OIIK-1, [IKO-3, TTKO-4

31. 3aK0oH AEUCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XMMHUYECKONM KMHETHKHU JIsl JIEMEHTAPHOU
craguu. Koncranra ckopoctu peakuun YK-1, OIIK-1, [TKO-3, [IKO-4

32. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKON peakuuu oT temmeparypsl. [IpaBumo Baut-I'odda.
VYpasuenue Appennyca. YK-1, OIIK-1, ITKO-3, IIKO-4

33. Karanmus u pepmentsl. YK-1, OIIK-1, [TKO-3, TTKO-4

34. 3paueHre XUMHYSCKOM KNHETUKU B XUMHU, OMOJIOTHH U celbekoM xo3saicTBe YK-1, OIIK-1,
[TKO-3, [IKO-4

35. Xumudeckoe paBHOBECHE KaK PE3yJIbTaT CaMOMPOM3BOJILHOTO MPOTEKAHHS 00paTUMOMN pe-
akiuu. YK-1, OIIK-1, [TKO-3, IIKO-4

36. 3akon nerictByromux Macc. Koncranra paHoBecust YK-1, OINK-1, TTKO-3, TIKO-4

37. Cmenienue paBHoBecus Npu u3MeHenuu konnenTpa YK-1, OIIK-1, ITKO-3, [TKO-4

1y, TeMieparypsl 1 nasiaenus. [Ipunnun Jle Hlatense. YK-1, OIIK-1, [IKO-3, TTIKO-4

38. Pone xumuueckux pasHoBecuii B mpupoze. YK-1, OIIK-1, ITKO-3, ITKO-4

39. OcHoBsl xumuueckoi Tepmoanaamuku. YK-1, OIK-1, TTKO-3, TIKO-4

40. DuTansnus u TerioBoi apdext peakimn YK-1, OIIK-1, ITKO-3, ITIKO-4

41. BeruncneHnue SHTAIBIUN PEAKIIUU 110 3HAYCHUSIM YHTAJIBITHI 00pa30BaHus MPOAYKTOB U pea-
reHToB peakiuu. 3akoH ['ecca. YK-1, OIIK-1, TTKO-3, TIKO-4

42. Dutponusa. YK-1, OIIK-1, TTKO-3, TIKO-4

43. Bropoii 3aKOH TEPMOJUHAMUKH KaK KPUTEpUI HampaBieHUs XuMHueckod peakuun YK-1,
OIIK-1, [TKO-3, TTIKO-4

44. ITpuMeHeHNE U 3HaU€HUE PHEPreTUKN XxuMudeckux peakuuil. YK-1, OIIK-1, ITKO-3, IIKO-4



45. OCHOBHBIE IPUHIIUIIBI KBAHTOBOW TEOPUU CTPOCHHMS BEILECTBA: MPEICTABICHUS O KOPIYCKY-
JISIPHO-BOJTHOBOM Jyallu3Me SIBJICHHMH MHUKPOMHpA, TMPUHITUIIE HEOIPEACIICHHOCTH, YpaBHEHUHU
HIpenunrepa, BOIHOBOM (yHKIMHU, arToMHOUM opoutanu. YK-1, OIIK-1, [TIKO-3, ITKO-4

46. KBaHnTOBBIC YHCIIA: TJIABHOE, OpOUTaNIbHOE, MarHuTHOE U crinHoBoe. YK-1, OIIK-1, ITKO-3,
ITKO-4

47. DHepreTudeckue ypoBHH u moayposHu atoma YK-1, OIIK-1, [TKO-3, [TKO-4

48. [TpuHIMITBI 3aMIOJTHEHUS JICKTPOHHBIX ~ OpOWTaNeil aToMa B OCHOBHOM COCTOSIHUHU: TPUH-
rurn [Taymu, npaBuno Xynna. YK-1, OIIK-1, I[TKO-3, I[IKO-4

49. IlocTpoeHue CTPYKTYpbl MEPUOANIECKON CUCTEMbI, UCXO/I U3 PHEPreTUUECKOM mocaea0Ba-
TEJTBLHOCTH TOIypOBHEH MHOT03JIeMeHTHBIX aToMoB. YK-1, OIIK-1, ITKO-3, ITKO-4

50. IonsiTue nepuoja u ero Gpopmuposanue no npasuiam Kneukosckoro. YK-1, OITK-1, ITKO-
3, [IKO-4

51. [Ipu4nHBI pa3IMYHON JUIMHBI IEPHOJIOB; S-, P-, -, f-3JIeMEHTBI ¥ HX PacIONIOKEHUE B CTPYK-
Type nepuoandeckoit cucremsl. YK-1, OIIK-1, I[IKO-3, IIKO-4

52. Ilepuoanyeckuii 3akoH. 3HaUEHUE NTepuoandeckoro 3akona st xumun YK-1, OIIK-1, [TKO-
3, [IKO-4

53. CpoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHLIMAT MOHU3ALKHU, CPOACTBO K AJIEKTPOHY, IEKTPOOT-
pHUIIATEeNBLHOCTD, paauychl Ban-nep-Baansca). YK-1, OIIK-1, ITKO-3, [IKO-4

54. O6mme xuMu4ueckue cpoiictpa saneMenToB YK-1, OIIK-1, ITKO-3, IIKO-4

U nepuoanyeckuit xapakrep ux uzmenenus YK-1, OIIK-1, I[TKO-3, [IKO-4

55. Peakumonnas criocoonocts Bemects. YK-1, OIIK-1, ITKO-3, IIKO-4

56. Tumbl cBsA3el: KOBaJCHTHAs, MOHHAsI, MeTaJuTM4eckas, Bogopoanas. YK-1, OIIK-1, [TKO-3,
I[TKO-4

58. XapaKTepuCTUKHU CBSI3CH: DJICKTPUUCCKHUE TUIOJIbHBIC MOMEHTHI, 3(pPEKTHBHBIC 3aps/Ibl aTO-
MOB, CTENEHb MOHHOCTH, HAMPABJICHHOCTb U HACHIIICHHOCTb, HEPrUs U JinuHa cBsizu. YK-1,
OIIK-1, I[TKO-3, I[IKO-4

59. Tunsl THOpHUIU3AIMKA aTOMHBIX opOuTaneid u reomerpust monekyn. YK-1, OIIK-1, [TKO-3,
ITKO-4

60. CBoeoOpasue CTpoeHUsI aToMa BOJAOpoAa, (PU3UUYECKUX U XUMHUUYECKHX CBOMCTB 3TOTO dJie-
MeHTa u ero coequnenui. YK-1, OIIK-1, ITKO-3, [IKO-4

61. Bona, reometpust u cBoiictBa ee MmoJiekyinsl YK-1, OITK-1

62. Boma B cenbCKOM XO3SHMCTBE. DKOJOTHYECKHE acIleKThl Bomomonb3oBanusa YK-1, OIIK-1,
ITKO-3, TIKO-4

63. Dnements! [A-noarpynmner YK-1, OIIK-1, ITKO-3, [IKO-4

64. DnemenTtsl ||A-oarpynmer YK-1, OIIK-1, TTKO-3, TIKO-4

65. DnemenTsl A — moarpynmer - VK-1, OIIK-1, [TKO-3, [TKO-4

66. Diementsr [VA-noarpymmer YK-1, OINK-1, [TKO-3, TTIKO-4

67. Dnementsl VA-nonrpynnsl YK-1, OIIK-1, ITKO-3, TIKO-4

68. Dnements! VIA-noarpynmsr YK-1, OIIK-1, [TKO-3, TIKO-4

69. Dnementsl VIIA-noarpynmner YK-1, OIIK-1, ITKO-3, [TIKO-4

70. Dnements! VIIIA-moarpymmer YK-1, OIIK-1, TTKO-3, [TKO-4

71. Tlepexoansie metamisl YK-1, OIIK-1, [TKO-3, TIKO-4

72. OcHOBHBIE XUMHYECKHE OCOOEHHOCTH JaHTaHOuI0B M akTuHOMAOB YK-1, OITK-1, ITKO-3,
[TKO-4

73. Dnekrpoxumudeckue cpoiictea MmetaimioB. YK-1, OIIK-1, ITKO-3, TTKO-4

74. Dnextponus. YK-1, OIIK-1, TTKO-3, TIKO-4

75. Xumnueckas uneatudukamus YK-1, OIIK-1, [TKO-3, [TIKO-4

76. IIpenmeT u 3a1a4n aHATUTUYECKOW XUMUU. POllb aHaTUTHUECKON XUMHH B MPOU3BOJICTBEH-
HBIX TpoIleccax, B KOHTPOJIE KadyecTBa MPOAYKIIMU, B OXpaHe OKpyKaromie cpeasl. [lonsTue o
ITJIK YK-1, OIIK-1, I[IKO-3, TITKO-4

77. KauecTBeHHBIN M KOJIMYeCTBEHHBIM aHann3. Mx 3nauenue YK-1, OIIK-1, ITKO-3, IIKO-4

78. Xumudeckue U QU3NKO — XUMHUYECKUE (MHCTpYMEHTalbHbIe) MeToabl ananu3a YK-1, OIIK-



1, [IKO-3, IIKO-4
79. Xumudeckue mMetoasl uaeHTuGukanuu. ['pasumerpudeckuii anammn3 YK-1, OIIK-1, I[TKO-3,
[TKO-4
80. Turpumerpuueckwmii ananu3 YK-1, OIIK-1, [TKO-3, [IKO-4
81. KucnorHo-ocaoBHoe tutpoBanue YK-1, OIIK-1, [TKO-3, ITKO-4
82. OkucnurenbHO-BoccTaHOBHUTENIbHOE TUTpoBanue YK-1, OIIK-1, [TKO-3, I[IKO-4
83. Xpomarorpadus. Ee cymuocTs 1 pazHoBuAHOCTH. [lokazaTenun xpomarorpaduyeckoro pas-
nenenusi. Cnyuan npumenenus YK-1, OIIK-1, [TKO-3, ITKO-4
84.Ilorennmmomerpuueckoe Tutpoanue YK-1, OIIK-1, [TKO-3, [TKO-4
85. A6copommonnas ¢poromerpus YK-1, OIIK-1, [IKO-3, TTKO-4
Mopnyas 2. Opranuydeckasi Xumusi
1. OcHOBHBIE TOJIOKEHHUSI Teopuu Xxumudeckoro crpoenuss A.M. byrtneposa. YK-1, OIIK-
1I'ubpunm3aimst aTOMOB yIjiepo/ia U XMMHUYECKas CBs3b B OpraHM4eckux coeauHeHusix. YK-1,
OIIK-1
2. Knaccuduxkarus, CTpoeHHe 1 HOMEHKJIaTypa opranmdeckux coeaunenuii. YK-1, OIIK-1
MexaHu3mbl, KaTanu3 U kiaaccudukanus opranndeckux peakuuit. YK-1, OIIK-1
['omonoruyeckuii psig u romosioru. YK-1, OIIK-1
Wzomepust, Buasl nzomepun. YK-1, OIIK-1
Anuknndeckue npenenbubie yrieBoaopoasl. YK-1, OITK-1
Hctounuku yrieBogopoioB. [lepepaborka HpI/IpO,I[HOFO ceipbsi. YK-1, OINK-1
AJIKaHBI: HOMEHKIIATypa, H30MepHs, cTpoenue, Sp>-rubpummsanus. YK-1, OIIK-1
. XUMU4ecKHe CBONCTBA, MPUMEHEHUE, MEeTO bl momydyenus ankanoB. YK-1, OIIK-1
10 Anukindeckue HenpeaenapHele yriaesogopoasl YK-1, OINK-1
11. AnKeHBI: HOMEHKIIATypa, H30MepHs, CTPOSHHE aNkeHoB, SP>-rubpummsanus. YK-1, OITK-1
12. XuMu4eckue CBOWCTBA, IPUMEHEHUE, MeTOAbI TomydeHus ankeHoB. YK-1, OITK-1
13. Ankunbl. Homenknarypa, uzomepus, ctpoenue, Sp-rudpunuzanus. YK-1, OIIK-1
14. Xumuyeckue CBOWMCTBA AJIKWHOB: PEAKIIMHM TPUCOSTUHEHUS, 3aMEIICHUS, TTOTNMEPHU3aAIUU.
YK-1, OIIK-1
15. Auerunes. Peakuus Kyueposa. IlpuMeHneHue ankuHOB U MeToAbl MX mnoiydeHus. YK-1,
OIIK-1
16. INommmepwu3anmst HenpeaeabHbIX coequaennii. YK-1, OITK-1
17. Ankanuensl. Homenknatypa, usomepus, crpoenue. YK-1, OIIK-1
18. Xumuueckue peakiuu B conpsokeHHbIX cucremax. YK-1, OITK-1
19. lNanoreHonpon3BOAHBIE YTIAEBOIOPOAOB: KiIaccuuKaIys, CTpoeHIEe, HOMEHKIIaTypa, H30Me-
pus, xumuyeckue cBorictea. YK-1, OIIK-1
20. IIpumeHeHMe U MoTyuYeHHe raloreHOMPON3BOIHBIX yriaeBooposos. YK-1, OIIK-1
21. Iuxmmueckue yrireBogopoasl. YK-1, OITK-1
22. I{uknoankaHsl: cTpoeHHe, HOMEHKIaTypa, uzomepus. YK-1, OIIK-1
23. Xumuueckue cBoiicTBa 1uknoankanos. YK-1, OIIK-1
24. Crepounpl, ux ctpoerue u npumenenue. YK-1, OIIK-1
25. ApoMaTH4ecKue yriIeBOAOPOIbl: HOMeHKIaTypa, nzomepus. YK-1, OITK-1
26. DIeKTpOHHOE CTpoeHHe, SP>-rubpuamsanus apenos. YK-1, OIK-1
27. Metoap! noyueHus u npuMeHenne apeHos. YK-1, OITK-1
28. Xumuueckue cBolicTBa OeH3oia u ero romoioros. YK-1, OIIK-1
29. Bnoustaue 3amectuTeneil B 0€H30JIbHOM KOJIBIE Ha PEAKIIMOHHYIO CITOCOOHOCTH MPOU3BOTHBIX
apOMaTHYECKHX YTIIEBOJOPOIOB B peakiusix ekTpoduibHoro 3amemnienus. YK-1, OITK-1
30. CrupThl: TOMOJIOTHYECKUN PSAJl, CTpOCHHE, HOMEHKIIaTypa, n3omepus. YK-1, OITK-1
31. Xumunyeckue cBoiicta ciuptoB. YK-1, OIIK-1
32. Muoroaromusle criupthl. YK-1, OITK-1
33. ®enonsl. CTpoeHue, CBOKWCTBA, METOABI TonyueHus, mpuMeHeHune. YK-1, OITK-1
34. Anpaerupl: TOMOJIOTHYECKUN Psifl, CTpPOCHUE, HOMEHKIaTypa, nzomepus. YK-1, OIIK-1
35. Xumnueckue cBoiicTBa anpaeruaoB. KauectBennsie peakun. YK-1, OITK-1
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36. KeToHbI: roMONOTUYECKHA psiJl, CTpOSHHE, HOMEHKIaTypa, uzomepus. YK-1, OIIK-1
37. Xumudeckue cBoicTBa keToHoB. YK-1, OITK-1
38. Kap6oHOBBIE KHCIOTHI PA3IMYHbIX TOMOIornyeckux psaaos. YK-1, OITK-1
39. Monokap6onossie kuciaotel. YK-1, OIIK-1
40. T'omoJOTHYEeCKHU psifl, CTPOCHHE, HOMEHKJIATypa, H30MEpHs MOHOKapOOHOBBIX KHUCIOT. YK-
1, OIIK-1
41. Xumunueckue cBOMCTBA MOHOKapOOHOBBIX KMCIOT. MeTo bl nonydeHus, npumenenue. YK-1,
OIIK-1
42. HenpenenbHble kapooHOBBIE krcaoTel. YK-1, OIIK-1
43. OKCUKHCIIOTHI KaKk OM(YHKIIMOHATbHBIE opranndeckue coequuenus. YK-1, OITK-1
44. JluxapOoHOBBIE KUCIOTHL. XuMuueckue cBoiicta. YK-1, OIIK-1
45. AMUHOKHCIIOTHI Kak ampoTtepHbie coequnenus. YK-1, OITK-1
46. Knaccudukamus, u3oMepusi, METOIbI MOTy4deHus: amuHOKucoT., YK-1, OITK-1
47, Xumudeckue csoricTBa amuHokucaoT. YK-1, OIIK-1
48. TIpocteie 3¢gupsl, cTpoeHue u cBoiicTra. YK-1, OIIK-1
49. Cnoxnble 23QUpbIL: MOTy4YeHHe, cTpoeHue, ceoictra. YK-1, OIIK-1
50. XXups1 B ipupoe, coctaB u xumudeckue cBoiictea. YK-1, OITK-1
51. Msuia u gereprentsl. YK-1, OITK-1
52. Jlummapl. Knaccuduramms. YK-1, OIIK-1
53. Aaruapunsl v amuabl kucinoT. CTpoeHue, cBoiicTBa u MeTo bl nomyuyenust YK-1, OIIK-1
54. T'anoreno3amenieHuble KapOoHOBbIX KucioT. YK-1, OIIK-1
55. Knaccuduxamus yrnesogos. Ontuueckas uzomepus yriaeroaos. YK-1, OITK-1
56. Monocaxapuasl. YK-1, OIIK-1
57. I'mroko3a: cTpoeHue, XuMHUIecKne CBOIMCTBa, 3HaueHue B nmpupoje YK-1, OIIK-1
58. Hucaxapunbl. Ctpoerne u xummuueckue cBoiictea. YK-1, OITK-1
59. IMomucaxapuasl. YK-1, OINIK-1
60. Kpaxmaui, rmukores, kierdatka. Cocras, paclpoCcTpaHeHUE B IPUPOJE, CTPOCHUE U XUMHUYE-
ckue cBorictBa. YK-1, OIIK-1
61. Azorconepxkamue opranndeckue coequaenms. YK-1, OITK-1
62. Hutpocoenunenus. Ctpoenue u cpoiictsa YK-1, OIIK-1
63. Amunsl. Ctpoenue u metoas! nmomyuenus. YK-1, OITK-1
64. OcHoBHbIe cBoiicTBa aMmuHOB. OIIK-2, OIIK-5
65. Amudatnaeckue amunbl. YK-1, OTIK-1
66. Apomarnyeckue amunbl. YK-1, OIIK-1
67. AHWINH, €r0 CTPOCHHE, CBOMCTBA U NIPUMEHEHNE B CHHTE3€ JIKAPCTBEHHBIX MPENapaToB U
kpacureneit. YK-1, OIIK-1
68. I'ereporuknmueckue coequuenus. YK-1, OITK-1
69. Knaccuduxamus rerepormkion. YK-1, OITK-1
Monyab 3. @Puznyeckas ¥ KOJJIOMJIHAST XUMUS

1. Ilpenmer ¢u3HUECKON U KOIJIOUTHOW XUMHH. POIb OTE€UECTBEHHBIX YUCHBIX B Pa3BUTHU (PU-
3u4yeckoi u komnouguon xumun. YK-1, OIIK-1
2. XuMudeckas TepMouHaMuKa U TepmMoxumus. OcHoHble nmoHsTus. YK-1, OITK-1

. CpaBHuTENbHAS XapaKTepUCTHKA JINOPOOHBIX Koymou 0B U pactBopoB BMC. VK-1, OIIK-1

. IlepBoe Ha4ano TepPMOJUHAMUKY U €0 MPUIIOKEHHE K XuMudeckuM nporeccam. YK-1, OTIK-

3
4
1
5. OO6mas xapaktepuctuka pactsopos BMC. YK-1, OIIK-1

6. Temmoroii a3 ekt xumudeckoro nporecca. Duransnus. YK-1, OIIK-1

7. DneKkTpo- U MOJIEKYIIpHOKMHEeTHYecKHe cBoiicTBa 30iei. YK-1, OIIK-1

8. 3akon I'ecca u cnenctsus us3 Hero. YK-1, OIIK-1

9. Mukporetreporennsie cuctembl. Cycniensuu. Dmynbeun. [lensr. Aspozomu. YK-1, OIIK-1
10. Bropoe navano tepmoaunamuku. YK-1, OIIK-1



11. ArperatuBHas M KMHETUYECKAas yCTOMUMBOCTH 30Jiel. DaKTOpbI, BIMAIONIME HA YCTONYH-
BocTh 3o0iei. YK-1, OIIK-1

12. Ourpomnus. YK-1, OIIK-1

13. Crapenue 30meli u nentuzanus. 3allUTHOE IEHCTBUE MOJIEKYJISPHBIX aICOPOUPYIOLIUX CIIO-
eB. YK-1, OIIK-1

14. Tperbe Hauano tepmMoauHamMuku. DHeprus ['mb60ca, I'empMronbia. CBOOOIHAS SHEPTHUS H
HanpasiieHue xuMuueckux peakuuii. YK-1, OIIK-1

15. CoBmecTHOE NeHCTBUE DJIEKTPOJIUTOB MpH Koarynsauuu. Koarynauus u A3eTa-moTeHIHAIL.
YK-1, OIIK-1

16. Ckopocth xumuueckux peakmnuii. Koncranra ckopoctu. YK-1, OITK-1

17. VYcroitunBocth U Koarymsius JmodooHbx komwtonaoB. Koarymsmus. [leiictBue 3nekTpo-
autoB nipu koaryisnuu. [Ipaswio yneie-Iapau. YK-1, OIIK-1

18. BramsiHMe KOHLIEHTpAIK HA CKOpocTh peakuu. YK-1, OIIK-1

19. MeTtobl MOMyYeHUSI K OYMCTKU KOJUTOUIHBIX pacTBopoB. OIIK-2, OIIK-5

20. TMopsaok u MONEKYIAPHOCTH (MOHO-, OH-, TpUMONIEKYIsIpHBIe) peakuuid. YK-1, OITK-1

21. Kpatkas xapakrepuctuka aucrnepcHsix cucreMm. YK-1, OIIK-1

22. BnusHue Temreparypsl Ha CKOPOCTh peakuuu. YpaBHeHHE AppeHuyca. DHEprus akTHBa-
nun. YK-1, OIIK-1

23. YCcTOHYMBOCTH KOJIOMAHBIX pacTBopoB. Ceaumentanus. YK-1, OIIK-1

24. Katanus, ero 3HaYeHHEe B XMMHYECKOW TEXHOJIOTMU U Ouosorumyeckux mpoueccax. YK-1,
OIIK-1

25. Ocmotuueckoe napienue. Ero posb B Ononornyeckux cucrtemax. YK-1, OIIK-1

26. Ocobennoctu GpepmentatuBHOro Katammsa. YK-1, OITK-1

27. MonexkynsipHO-KHHETUYECKHE, ONITUYECKUE U AIIEKTPUUECKUE CBOMCTBA TMO(POOHBIX KOJIIO-
npoB. YK-1, OIIK-1

28. ['oMOreHHBIN U reTepOTeHHBIN KaTanu3 (MexaHu3M aencTBus katanuszaropos). YK-1, OIIK-
1

29. TloBepXHOCTHO-aKTHUBHBIE M TOBEPXHOCTHO-HEeaKkTUBHBIE BemecTBa. YK-1, OIIK-1

30. Xumuueckue pasHoBecue. [Ipunmmm Jle [latense. Kommonaapie cCTEMBI B METO/BI TIOJTY-
yeHus J1noGoOHbIX KoyutouaoB. YK-1, OIIK-1

31. MukporeTeporeHHbIe CUCTEMBI C KHUIKON AucriepcHor (a3oit. X 3HaueHue B POMBIIIIICH-
Hoctu u ¢/x. YK-1, OIIK-1

32. ®oroxumuueckue peakiuu. YK-1, OITK-1

33. TloepxnoctHble apneHus. YK-1, OIIK-1

34. MukporeTeporeHHbIe CUCTEMBI C Ta3000pa3Hoii qucnepcnonHoi cpenoit. YK-1, OITK-1

35. Ipomneccsl copoumu. YK-1, OIIK-1

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

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

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

39. PacTBOpBI 21eKTPOTHTOB, X ocoOeHHOCTH. YK-1, OITK-1

40. I'pybGomucrniepcHbIe CUCTEMBI ¢ KUAKOU aucnepcnonHoi cpenoii. OITK-2, OITK-5

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

42. TloBepXHOCTHOE HaTshKeHUE. Anresus U koresus, ux ponb. YK-1, OIIK-1

43. Kpuockomus. D0ymumockonus. 3akons! Paynsa. YK-1, OINK-1

44. TloBepxHOCTHbIE siBIeHUs. Teopuu aacopoumu, ypaBHeHus Jlenrmiopa n @peitnmxa. YK-
1, OIIK-1

45. OcHoBHble oHATUS TepMoanHamukn. YK-1, OITK-1

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

47. Ocmoc. OcMoTHYECKOE JTaBIeHNE pa30aBIeHHBIX pacTBOpoB. 3akoH Bant-I'odda. buonoru-
yeckue nporecchl u ocmoc. YK-1, OITK-1

48. Dnexrpoxumus. Dnexrpoansie mporeccel. YK-1, OITK-1



49. PacTBOpHI 3NEKTPOIUTOB. BO3HHKHOBEHNE HOHOB B pacTBopax. ConbBaranus (THApaTAIH).
CwibHble U cimadbie anmektponuTsl. YK-1, OITK-1

50. Uzmepenune D/IC. Konuentpauuonnsie nenu. Juddysusie norennuansl. YK-1, OIIK-1

51. Bydepnsbie pactBopsl. Ux 6uonmoruueckas ponb. YK-1, OITK-1

52. Dnexrpoansie nmpornecchl. YK-1, OIIK-1

53. Bbydepnsbie pactBopsl. Ux 6uonmornueckas pons YK-1, OIIK-1

54. PactBopsl. MexaHu3M pacTBOpEeHUs TBEpAOro BemecTBa. COBpeMEHHBIN B3I/ HA IIPOLIECC
pactBopenus. YK-1, OIIK-1

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

56. I'enmu. Ocobennoctu ux crpoenus. CroicTBa reneii u peakuuu B Hux. YK-1, OIIK-1
57. T'anbBanuueckue aeMeHThl. YpaBHeHnue Hepuera. YK-1, OINK-1

58. Crpoenue munemisl 30is1. YK-1, OITK-1

59. DnekTpoxuMHUYECKHEe TPOIecChl. J[BOHON AJIEKTPUYECKHUI CIIOM U €ro CTPOCHUE.
OIIK-1

60. OnTtuueckue cBoicTBa KomouaHbix cucteM. YK-1, OITK-1

YK-1,

6.3. IllkaJja omeHOYHBIX CPEACTB

[Tpu QyHKIIMOHUPOBAHUU MOYJIBHO-PEUTHHIOBOW CUCTEMbI OOYYCHUSI, 3HAHUS, YMCHHS U
HaBBIKU, HpI/IO6peTaCMI>Ie B IIpoHeCCC U3YUCHUA NUCHUIIIMHBI, OLICHHUBAIOTCA B peﬁTHHFOBBIX
Oayutax. YueOHasi QUCHUIUIMHA UMEET UTOTOBBIA pedTHHT 100 0ayuioB, KOTOPBIN CKIIAbIBACTCS
u3 pyoexunoro (40 6amwios), npomexyrounoro (50 6aoB) u mooupuTenbHoro peitunra (10
0autoB). MiTorosas omeHka 3HaHUI 00YYarOMIMXCS 0 JUCHUIUINHE OMPEICIIIeTCS Ha OCHOBAaHUH
IIepeBOJia UTOTOBOIO PEUTHHIA B 5-TH OAJUIbHYIO LKAy C YY€TOM COOTBETCTBYIOIIUX KPUTEPH-
€B OIICHKH.

YPpOBHH OCBOECHUS
KOMITETEHITU I

Kpurepuu onieHuBaHus

OrueHouHBbIE Cpeji-
CTBa
(xon-Bo OaoB)

[IponBuHYTHIN
(75-100 6amoB)

«oOmJjiu4HoO»
«3aumeno»

3HaeT
- TOJIHO TEOPETHUYECKHH MaTepHai, KOTO-
pBIi yMEET COOTHECTH C BO3MOXXHOCTSIMH
NPaKTHYECKOTO TPUMEHEHUS;

ymeeT

- HHTETPUPOBATh 3HAHUSI U3 Pa3HBIX pa3jie-
JIOB, COE/INHSS TIOSICHEHNE 1 000CHOBaHHE,
-BBITIOJIHTh TIPAaKTUKO-OPUEHTHPOBAHHBIC
U CHUTYal[MOHHBIC 3aJlaHUs, PEIIaTh THIIO-
Bble U TIPO(hecCHOHANTbHO-HANPaBICHHBIC
3aja4w,

- ObIcTpO U 06€30IMO0YHO MPOUILTIOCTPH-
poBarh OTBET COOCTBEHHBIMH ITPUMEPAMHU,

- BECTH MPEIMETHYIO TUCKYCCHIO;

BJajieeT

- TEPMHHOJIOTHEH M3 Pa3lIMYHBIX Pa3JelioB
Kypca,

- CIoCcO0aMH MBICIUTEIBHON JIeATEeIbHO-
cTH(aHAJIM30M, CHHTE30M, CpaBHEHHEM,
0000IIICHHEM | T.]1.),

- apryMEHTUPOBAHHOM, TPAMOTHOM, YETKON
peybIo.

TECTOBBIC  3aj1a-
uus (18-40),
pedepar (2-10),
Dk3ameH ( 3a4er)
(38-50 6am0B)

bazoBrIii
(50-74 Ganna)

3HaeT
- TEOPETUYECKUM U NPAKTUYECKUN MaTEepHU-

TCCTOBBIC

(15-34),

3a7aHusI




aJI, HO AOITYCKAa€T HETOUYHOCTH,

pedepar (2-10),

«xopouto» ymeer JK3aMeH (3a4er)
«;aumenoy» - COEJIMHATH 3HAHWS U3 PA3HBIX PA3/IENoB | (25-37)
Kypca,
- HaxoIuTh TpaBUIIbHBIE NPHUMEPHl U3
MIPAKTHKH,
- pelaTh TUIOBbBIE 33/]a4H;
BJIajieeT
- TEPMHUHOJIOTHEH U3 Pa3IMYHBIX Pa3/eoB
Kypca, TPy HEBEPHOM YIIOTPEOJICHUH Ccam
MCIIPABIISIET HETOUHOCTH,
- BCEM COJIepKaHUEM, BUIUT B3aUMOCBSI3H,
MO>KET MPOBECTU aHaJIU3 U T.JI., HO HE BCe-
rJa JeiaeT 3TO CaMOCTOATENbHO, 0e3 To-
MOIIIY TIperoiaBaTens,
- crmoco0aMu MBICIIUTEIILHOU JCSITeIhHO-
CTH(aHATU30M, CHHTE30M, CpaBHEHUEM,
00001IeHNEM H T.11.);
- apryMEHTUPOBAHHOM, TPAMOTHOM, YETKON
pEUbIo.
IToporossiii 3HAeT TECTOBBIE  3aJaHUS
(35-49 6aioB) - TCOPETHYECKUI U IPAKTHYECKUI Matepu- | (12-19),
a1, HO JIOITYCKaeT OLINOKHY; pedepar (2-10),
«yooenemeopu- ymeeT SK3AMCH (3auer)
menbHo» - COCAMHSTH 3HAHHUS M3 Pa3HBIX Pa3/IeJioB
«;3aumeno» Kypca TOJBKO IPHU HABOISIIMX BOIPOCAX (15-20)
MpenoiaBarels,
- C TPYIOM COOTHECTH TEOPETUYECKHI U
MPAKTUYECKHA, TOMycKasl OIUOKU B pellie-
HUW TUIIOBBIX 33/1ad Ha TMPUMEHEHUE 3Ha-
HUW B pEaJbHOM IPAKTUYECKON ACATEINb-
HOCTH;
BJIajieeT
- HEIOCTATOYHO CII0CO0aMH MBICIUTEb-
HOM JEeATENbHOCTH (QHATM30M, CHHTE30M,
CpaBHEHHEM, 0000IIEHNEM U T.1.);
- cnaboil apryMeHTanuei, JOTUKOW Mpu
MTOCTPOEHUU OTBETA.
Huzknuit He 3HaeT TECTOBBIE  3aJIaHUA
(TonoporoBsIi) - TCOPETUICCKUIT U MPAKTUYECKUI MaTepH- | (0-11),
(KoMIeTeHIIUsI HE ain, pedepar (0-8),
chopmupoBana) (Me- | - CyIIIHOCTHOM YacTH Kypca; SK3AMEH (saueT)
Hee 35 6aioB) He yMeeT (0-16)

«Hey0oe1emeopu-
menbHo»
«He3aumeno»

- 0e3 CyIeCTBEHHBIX OINOOK BBICTPaUBAaTh
OTBET, BBINOJIHATH 33aHHUE,

- BBIIIOJHATE IMPAKTUKO-OPUCHTHPOBAHHLIC
U CUTYyallMOHHBIE 3aJjaHMsl, pellaTb HHTeE-
TPUPOBaHHbIE 3aJa4d MPOPECCHOHATHHON
HaIpaBJIEHHOCTH,

- WJUTIOCTPUPOBATh OTBET PUMEPAMU;

He BJIajieeT

- TEPMHHOJIOTHEN KypCa,




- croco0aMy MBICIUTENLHON NIesATENIbHO-
CTH (aHaTU30M, CHUHTE30M, CpPaBHEHUEM,
0000IIICHIEM | T.11.);

- TPaMOTHOM, YETKON PEUBIO.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIMOHHOE 00ecniedeHne JUCIUILTUHBI
(MoayJis)

7.1. OcHoBHas1 y4yeOHas1 IUTEpaTypa

1. Heoprauuueckas xumus B 24. Yacts 1. TeopeTnueckne oCHOBbI 5-U31., Iep. U JOIL.
y4eOHHK 1)1 akagemMudeckoro 6akanaspuata. /Kusszes [[.A., Cmapeirun C.H.- [DnekTpoHHBIH
pecypc].- M.: FOpaiit, 2017.-253c.

2. Heoprannueckast xumusi B 24. YacTb2. XUMUS DJIIEMEHTOB 5-U3., IIep. U AOI. y4eOHUK
Ut akageMmudeckoro Oakanaspuara. /KuszeB [I.A., Cmapsirus C.H.- [OnekrponHsIii pecypc].-
M.: FOpaiir, 2017.-359c.

3. AHanuTHYeCKas XUMHS U (PU3UKO-XMMUYECKUE METO/IbI aHau3a: ydeOnuk. B 21.T.1/
ITox pen.A.A. Mmenko. — 3-e u3a.; crep.- M.: Akagemusi, 2014.- 352c.- ( Boiciiee oOpa3zoBanue
OakanaBpuar).

4. AHanuTHYECKas XUMHS U PU3UKO-XMMUYECKUE METO/IbI aHaau3a: yueOHuk. B 21.T.2/
[Tox pen. A.A. Umenko. — 3-e u3.; crep.- M.: Akagemust, 2014.- 416c¢.- ( Boiciiee o6pa3oBaHue
OakanaBpuar).

5. I'panbepr .M. Opranuueckas XuMusi: yaeOHHK JUIsl aKaJJeMHUYECKOTro OakanaBpuaTa/
W.N. I'pan6epr; H.JI. Ham. [Dnextponnslii pecypc] — 8-u3za.- M.: FOpaiir, 2017. — 60c.-
(bakanaBp — akajgemMuueckuii Kypce).

6.ApremoB A.B. ®uznueckas xumus: yueoHux/ A.B. ApremoB. — M.: Akagemus, 2013.-
288c.-(Bricuiee mpodeccuonanbHOE 00pa3oBaHue. bakanaBpuar).

7. AHanutudeckas Xxumus B 2-X kHurax. Kaura 1. Xumuueckue MeToabl aHanuza. 2-e

U3[., UCIpP. U JOMN. YUYeOHUK M MPaKTHUKYM JUIsl NpUKIagHOro OakanaBpuata/ AJleKcaHaIpoBa
9.A., lNaiinyxosa H.I'. [DnextponHsIii pecypc].- M.: FOpaiit, 2017.-551c.
8. AnanmutHueckast XuMus B 2-X KHUTax. Kanra 2. ®u3nKo-XUMHYECKHUE METO/IbI aHAIIN3a

2-¢ W3]l., UCIp. ¥ JOM. YYeOHUK M MPAKTHKYM JUIS MPUKJIAIHOTO OakanmaBpuara AJeKCaHIpOBa
D.A., Taiinykosa H.I'. [DnexTponHslif pecypc].- M.: FOpaiir, 2017.-355c¢.

9.0prannyeckast XUMUs B 24. : Y4eOHHK Ui akagemMudyeckoro OakamaBpuara/ bepesun
b. /., bepe3un J1.b. [OnexTpoHHsIii pecypc].- M.: FOpaiit, 2016.-313c.

10. Benses A.Il. ®usnueckas u komnounuas xumust. M. TEOTAP-Menaua, 2012 1.

11.®u3nueckass ¥ KOJUIOMJIHAS XUMHS: Y4eOHMK M MPAKTUKYM JUISL TPHKIATHOTO
6akanaBpuata/Kynpsmesa H.C., bounapesa JI.I'..; - 2u3n.;nepepad. u gom.-M.: [DneKTpoHHBIHA
pecypc].- M.: FOpaiit, 2017.-379c.

12. Kpyrmsxos I1.M., Owusmueckas u koutompHas xumus: ydeO. [locoowme/TT.M.
Kpyrmsxos.; T.H. Xackosa.- 2u3a.; ucnp.-M.: Beici.k.; 2007.- 319c.

7.2 MeTtoanyeckue yKa3aHus 10 OCBOCHUIO TMCUMILINHBI
Mopnyas 1. «Heopranuyeckasi 1 aHAJTUTHYECKAs] XUMUS»

1.I[MTandutoB B.®., Tapacosa C. B., Ky3nenosa P.B., lllenkoBaukoBa H.B., Cumbupckux

E.C. Meroanueckoe pyKoBOJCTBO K caMOCTOsTENbHON padoTe no xumuu. Paznen «Heopranuue-

ckast xumus» /B.®. IMangpuros, C.B. Tapacosa, P.B. Ky3nenosa, H.B. IllenkoBuukosa, E.C.

CumbOupckux /- MHUYYpHHCK, H3IaTE€IbCTBO.. MUYYPHHCKOTO TOCYIapCTBEHHOIO arpapHoro
yHuBepcurera.- 2024.

2.ITanduror B.®., Tapacora C. B., Ky3znernora P.B., lllenkoBaukoBa H.B., CumOoupckux



E.C. Metoanueckoe pyKOBOACTBO K JIAOOPATOPHBIM 3aHATHSM U CAMOCTOSITENILHOU paboTe 1Mo
XUMHH JUTS CTYIACHTOB arpoHoMudeckux By3oB / B.®. Ilanduros , C. B. Tapacosa, P.B. Ky3ue-
nosa, H.B. lllenkoBuukosa, E.C. CumOupckux /- MUYypHHCK, W3aTeNbCTBO.. MUYYpUHCKOTO
rOCYJapCTBEHHOTO arpapHoro yHuepcurerta.- 2024,

3. ITandutoB B.®., Tapacosa C. B., Ky3unenona P.B., lllenxoBaukoBa H.B. Meronnueckue
YKa3aHUS MO BBIMOJHEHHIO TECTOBOIO KOHTPOJISI 3HAHUN N0 AUCHUILINHE «XUMHS HeopraHude-
ckas u aHanutuueckas» / B.®. [Tanduros, C.B. Tapacosa, P.B. Ky3uerosa, H.B. IllenkoBHuKO-
Ba/- MUYypHHCK, H3AaTeIbCTBO..: MUYYPHHCKOTO TOCYIapCTBEHHOIO arpapHoOro yHUBEpPCHTE-
Ta.- 2024.

Moayasb 2. Oprannyeckasi XuMusi

1. MManduros B.®., Tapacosa C. B., Ky3neunosa P.B., lllenkoBuukoBa H.B., CumOup-
ckux E.C. MeTonuueckoe pyKOBOACTBO K CaMOCTOSATEILHON paboTe M0 OPraHMYEeCKOW XHMHH.
/B.®. TTanduros, C.B. Tapacosa, P.B. Ky3nenosa, H.B. lllenkoBuukora, E.C. CumOupckux /-
MuuypuHCK, H3ATEIbCTBO: MHUYPUHCKOTO TOCYAapCTBEHHOTO arpapHOro yHHBEpPCUTETA.-
2024.

2. Cumbupckux E.C., banuna JLE., OcunoBa T.A. MeTonuyeckoe pyKOBOJACTBO K Ja0o0-
paropHbIM 3aHATHSIM 10 opranudeckoit xumuu./ E.C. CumOupckux, JLE. bamuna |,
T.A. Ocurnoa /- Mudypunck-Haykorpan , W3AaTelbCTBO.. MHUYYPUHCKOTO TOCYAapCTBEHHOTO
arpapHoro yHuBepcutera. - 2024.

3. Cumbupckux E.C., lllenkoBuukoBa H.B. HomenknaTypa opraHM4ecKux COeIUHEHUH.
VYuebnoe nocodue. / E.C. Cumbupckux, H.B. lllenkoBuukoa/ Muuypunck-Haykorpan: M3a-Bo
Muul'AY, 2024.

4. Cum6bupckux E.C. CBoiicTBa pacTBOPOB BBICOKOMOJICKYJISIpHBIX coeaunenuid. / E.C.
Cumbupckux/ Muuypunck-Haykorpaa: 3n-so Mudl'AY, 2024.

Monayanb3. @usnyeckasi M KOJJIOMIHAS XUMUS

1.Ky3uenona P.B, KocenkoBa O.B.— Meroanuyeckoe pyKkOBOACTBO K JIaOOpPaTOPHBIM 3a-
HATUSIM TIO0 (PU3UYECKON XUMUU: VYuebnoe nocobue/ Muuypunck - Haykorpan: M3a-Bo
OI'bOY BIIO Muul'AY, 2024.

2. CumbOupckux E.C., IlandutoB B.®. JlabopaTtopHbIi MPaKTHKYM O (pU3HYECKOH H
KOJIJIOWAHOM xuMuu. YuyeOHoe nocoOue. MuuypuHck, 2024,

7.3. Unpopmanmonnbie u HU(pPOBbIE TEXHOJIOTHH (MIPOrpaMMHoe obecrie-
YyeHue, COBpeMeHHbIe MPopeccHoHaIbHbIEe 0a3bl TaHHBIX H HH()OPMALIMOHHBbIE

CIIPABOYHbIE CUCTEMBI)

VYyeOHast nucuUIUIMHA (MOAY/b) MPEIyCMAaTPUBAET OCBOCHHE MH(POPMAIMOHHBIX U LHU(D-
POBBIX TeXHOJIOTHH. Peanmu3zanust MppoBbIX TEXHONOTHI B 00pa30BaTeIbHOM MIPOCTPAHCTBE SIB-
JSeTCS OJTHOW W3 BOXXHEWINMX IIeie 0O0pa3oBaHUs, JArOIIEH BO3MOXHOCTh Pa3BHUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00YJaIOIMXCsl KaK OyIyIX BICOKOKBAIU(HUIIMPOBAHHBIX CIIELHa-
JIUCTOB.

[udpoBble TEXHOJIOIHH MPEAYCMATPUBAIOT Pa3BUTHE HABBIKOB 3(P(PEKTUBHOrO penieHus
3aa4 npo(ecCuOHaNBbHOT0, COLIMAIBLHOTO, JIMYHOCTHOTO XapaKTepa ¢ UCHOIb30BaHUEM pa3iIny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHe HHU(POBBIX TEXHOJIOTHI B paMKax
JAHHOW NUCUUIUIMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIOCOOHOCTH O€30MacHO M HaJIeXkalluM
00pa3oM moJy4arhb JJOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATh U CO3/1aBaTh
MH(OPMALIMIO C TOMOIIBIO TU(PPOBBIX YCTPONCTB U CETEBBIX TexHoJoruil. ®opmupoBaHue 1ud-
POBOIl KOMIIETEHTHOCTH Mpearnoiaraer paboTy ¢ JaHHBIMHU, BJIaJC€HHE WHCTPYMEHTaMH JUIS
KOMMYHHKAIIH.

7.3.1 D1eKTPOHHO-0U0JIHOTEYHAS CUCTEMbI U 0a3bI JAHHBIX



1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
No 6/1 (CereBas snekTpoHHast OMOINOTEKA)

2. baza gaHHBIX 31eKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY IHTHCXB (morosop
1o 00ECMEYEHHUIO JTOCTYIA K 3JIeKTPpOHHBIM HHpopManroHHbIM pecypcam GI'BHY ITHCXbB ue-
pe3 repmunan ynanentoro goctyna (TY ] ®T'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6ubmmoTedHast cucreMa «HarmoHanpHbIN 1TMPOBOI pecypc «PyKoHT:
Komnekmuu «ba3oBbsiit MmaccuB» U «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnekrponHoe m3narensctso FOPAUTy (https://urait.ru/) (1oroBop Ha oKasanue
YCIIYT TI0 TIPEIOCTABJICHUIO IOCTYMa K oOpazoBaTenbHOM miargopme OO0 «DyeKTpOHHOE H3/1a-
teabctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. Dnexkrponno-6ubaMoTeuHast cuctema «Bepuanackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONIb30BaHUe Tpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanumonanbpHas snektpoHHas OuOimmoreka» (https://rusneb.ru/)
(moroBop o noaximroueHuu Kk HOb u npegocrasnennn noctymna k oobextam HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornaiieHue 0 COTPYJAHHYECTBE MO OKa3aHUI0 OMOIMOTEYHO-UH(OPMAITMOHHBIX U CO-
UOKYJIBTYPHBIX YCIIYT IMOJIb30BATEIISIM YHUBEPCUTETA M3 YKCJIa WHBATUAOB IO 3PEHHUI0, CI1abo-
BUJSIIINX, WHBAJTUIOB JAPYTUX KATETOPUH C OTPaHWYCHHBIM JIOCTYNIOM K WH(OpMAIWHU, I,
UMEIOLINX TPYAHOCTU ¢ uTeHueM ruiockonedatHoro tekcta TOI'BYK «TamboBckas obmactHas
yHUBepcalibHas HayuHas Oubimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectse ot 16.09.2021 Ne 6/H)

7.3.2. MudopmManuoHHbIe CIPABOYHBIE CUCTEMBI
1. CnpaBounas npaBoBas cuctema Koncynbrantllntoc (1oroBop nocraBku, ajantanuu 1
conpoBoxkaeHUs 3k3eMIusipoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT) (noroBop Ha yciy-
I'M TI0 conpoBokAeHUIO oT 15.01.2024 Ne 194-01/2024)

7.3.3. CoBpemeHHbIe MPOdeCCHOHATIbHBIE 0a3bI JaAHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OpPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpaMMsbl «Pocmetony (morosop ot 15.08.2023 Ne 542/2023)

2. ba3za nannbix HayuHoii anextponnoii oubnuorexku eLIBRARY.RU — poccuiickuii un-
(bopMalMOHHO-aHAIMTUYECKHUH MOpTaji B 00JIaCTH HAYKH, TEXHOJIIOTMH, MEIULIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepanbHON CIyXKObl TOCYIapCTBEHHOW CTATUCTUKUA -
https://rosstat.gov.ru/opendata

7.3.4. J/IunieH3u0HHOE ¥ CBOOOIHO pacnpocTpaHsieMoe NporpaMMHoe odec-
nevyeHue, B TOM YHCJIe 0TEYeCTBEHHOT0 MPOU3BO/ICTBA

Hanmenosa- Paspa- Hocrym- Ccblka Ha PexBu3uTHI
HHE 6otunk [10 HOCTb (JTH- Enunslii peectp MOTBEPKIAK0-
(mpaBooOyta- | MEH3WOHHOE, | POCCHUCKUX MPO- | IIEero JOKyMeHTa

JlaTeb) CBOOOHO rpamm s OBM (Tipy HATUYWH)

pacnpoctpa- | u BJl (mpu Hanu-
HSEMOE) YH1H)

Microsoft Microsoft JInneunsu- - JIuueunsus
Windows, Corporation OHHOE ot 04.06.2015 Ne
Office 65291651 cpoxk



https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

Professional

neiicTBus: Oec-

CPOYHO
AHTUBUpYC- AO «Jla- JIuueHsu- https://reestr.d CyOuuieH3u-
HOE IIpOorpaMMHOe | OopaTopus OHHOE igital.gov.ru/reestr | oHHBII TOTOBOP C
obecrieueHue Kacmnepcko- 1366574/?sphrase | OOO «Codrekc»
Kaspersky ro» _id=415165 ot 24.10.2023 Ne
Endpoint Security (Poccus) 0/H, CPOK Jeii-
1151 Ou3Heca CTBUSL: C
22.11.2023 no
22.11.2024
MoiiOduc 000 JlutieH3u- https://reestr.d KonTtpaxr ¢
CraHgapTHBIH - «HoBsle 00- OHHOE igital.gov.ru/reestr | OOO «PyOouKoH»
OducHbll Ma- | JTa4HBIC TEX- /301631/?sphrase ot 24.04.2019
KET JJIs1 paboTHI C HOJIOTHH _1d=2698444 Ne
JOKYMEHTaMH1 (Poccus) 03641000008190
Y TIOYTOM 00012
(myoffice.ru) CpPOK JIeHCTBHSA:
0ecCpovHO
OducHbIii na- AO «P7» JIuneHsu- https://reestr.d KonTtpaxr ¢
KeT OHHOE igital.gov.ru/reestr | OOO «Codrerc»
«P7-Oduc» /306668/?sphrase or 24.10.2023
(meckromHas _1d=4435041 Ne
BepcHs) 03641000008230
00007
CPOK JEHCTBUSA:
0eccpovHO
OneparoH- 000 JIunieH3u- https://reestr.d KonTtpaxr ¢
Has CHUCTeMa "bazanbT OHHOE igital.gov.ru/reestr | OOO «Codrekc»
«Anpt OOpa3oBa- cBOOOIHOE 1303262/?sphrase ot 24.10.2023
HHE» MPOrpaMMHOE _1d=4435015 Ne
obecnieueHue" 03641000008230
00007
CPOK JEHCTBUSA:
0eccpovHO
[IporpamMmmHuas AO «AH- JInnensu- https://reestr.d JInneH3noH-
cucreMa st 00- TUILTArAaT» OHHOE igital.gov.ru/reestr | HbIif JOrOBOP C
HapYKEHHS TEK- (Poccus) /303350/?sphrase | AO «AnTtumiaru-
CTOBBIX 3aMIMCTBO- _1d=2698186 a™ ot 23.05.2024
BaHUH B y4eOHBIX Ne 8151, cpox
U HAayYHBIX pabo- JICUCTBUS: C
Tax «AHTHIIarAaT 23.05.2024 o
BY3» 16.05.2025
(https://docs.antipl
agiaus.ru)
Acrobat Adobe CBobon- - -
Reader Systems HO pacIpo-
- IPOCMOTP CTpaHseMoe



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems

nokyMmeHToB PDF,
DjvU
Foxit Reader Foxit CBobop- - -
- IPOCMOTP Corporation HO pacrpo-
nokyMmeHToB PDF, CTpaHsieMoe
DjvU

7.3.5. Pecypcbl nH(pOpMALHOHHO-TEJIeKOMMYHUKANIMOHHOM ceTn «AHTeEp-

HED»

1. CDTOwiki: 6a3a 3nanuii mo uudpoBoii Tpanchopmanmu https://cdto.wiki/

2. baza gaHHBIX MHPOPMALMOHHONW cucTeMbl «EIMHOE OKHO JocTyma K 00pa3oBaTelib-
HBIM pecypcam» http://window.edu.ru

3. DnekTpoHHO-OMOIMOTeHas cucTeMa u3narenbera «Jlanpy http://e.lanbook.com

4. HaumoHanbHbIN nU(ppoBOil pecypc «PyKOHT» - MeXKOTpaciieBasi 3JCKTpOHHAs Ouo-
nuoTeka Ha 06a3e TexHosoruu Korrekctywm http://www. rucont

5. DnexkTpoHHast OnbIMoTevHas cuctemMa PoccHiickoro rocyapCTBEHHOTO arpapHoro 3a-
OYHOTO yHUBepcuTeTa http://ebs.rgazu.ru

7.3.6. HudpoBble HHCTPYMEHTHI, IPUMEHsIeMbIe B 00pa30BaTe/IbHOM
npoiecce

LMS-miardpopma Moodle

Bupryansnas nocka Mupo: miro.com

Bupryansnas nocka SBoardhttps://sboard.online

Bupryansnas nocka Padlet: https://ru.padlet.com

Oo6:aunbie cepBuchr: Suaexc./Iuck, O6mako Mail.ru

Cepsucol onpocos: Suaexc @opmel, MyQuiz

Cepaucsl BiaeocBs3u: SIuaekc tenemoct, \Webinar.ru
CepBuc coBMecTHOW paboThl Haj MpoekTamu s Hebonpummx rpymn  Trello
http://www.trello.com

LNk wNE

7.3.7. llu¢poBbie TEXHOJIOTHH, MPUMeEHsieMble NPU U3yYeHUH THCIUTITHHBI

Xumust
[Mu¢poBble TEXHO- Bunel yue6HOI paboThI, BbI- dopmupy- NJIK
JIOTHH MOJTHSIEMbIE C IPUMEHEHUEM eMble KOMIIe-
U (PPOBON TEXHOIOTHA TEHINN

1. OO6nayHple  TEXHO- Jlexuun YK-1 NA-1yka

JIOTHH CamocTosiTenbHas paboTa NJ-2yk1
2. Bosnpiine nanueie Jlexuun OIIK-1 N-lonk-1
CamocrosrenbHas pabora [IKO-3 | U/-1nko-3
IMIKO-4 | U/I-1nko-4

8. MaTepuajbHO-TeXHHYECKOe o0ecnevyeHne TUCHUIINHBI (MOIYJIs1)

I[J'I}I MyHLTHMeﬂHﬁHOFO COIIPOBOKACHUSA UTCHUSA J'ICKLII/Iﬁ Ha Ka(bej:[pe HMECTCA ITPOCKTOD,
JUIsL  BBIIIOJIHEHUS J1TAOOpAaTOpHBIX pabdoT — HaOOphl BELIECTB W PacTBOPOB, BEILECTB
COOTBETCTBYIOIIMX TEMAaTHKE 3aHATHHA; HAOOPbl XMMHYECKOH MOCYyIbl: MPOOMPKH, MEpHBIE
MUAJTUHAPHI, XUMHYECKUE CTaKaHbl, OFOPETKH, MUIETKU, KOJIOBI; INTATUBbI, CITUPTOBKH.


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

PaGouas mporpaMMa JTUCIUIUIMHBI «XHUMUS» COCTaBIEHAa B COOTBETCTBUU C TPEOOBaHUSIMU
®I'OC BO no nanpasnenuto noarotoBku  35.03.03 Arpoxumust U arporoyBoBeicHUe (YPOBEHb
OakanaBpuara), yrBepxkaeHHas [Ipukazom MunuctepcTBa o0pa3oBanus U Hayku Poccuiickoit de-
nepauuu Ne 1166 ot 20.10.2015 1.

Astopsl: Tapacosa C.B. ct. npenogaBatens kadeapbl OMOJIOTHN U XUMHH,
[lenxoBuukoBa H.B cT. mpenogaBatens kadeapsl OMOIOTUN i XUMUHU

Peuensent: Jlanunun C.U. 3aBepyrommii kageapoit TEXHOJOTHH MPOU3BOACTBA, XpaHE-
HUS U TIepepabOTKH MPOTYKIIUN PACTEHUEBOICTBA, KAHIUIAT CETbCKOXO3IMCTBEHHBIX HAYK, J0-
LIEHT

[TporpamMma paccMoTpeHa Ha 3aceJaHuu KadeIpbl arpoOXUMUM, TOYBOBEIEHUS U arpo-
3KoJoruu npotokoia Ne 6 ot 9 ampens 2019 r.

[TporpammMa paccMOTpeHa Ha 3aceaHuu yueOHO-MeTonn4eckoil komuccuu [1mogooBomi-
HOro uHcturyra uM. M.B. Muuypuna Muuaypunckoro I'’AY npotokon Ne 9 or 22 anpens 2019
T.

[Tporpamma yTBep eHa peleHueM y4eOHO-METOAMYECKOI0 COBETa YHUBEPCUTETA PO-
Tok0Ja Ne 8 ot 25 anpens 2019 r.

[Tporpamma nepepaboTaHa 1 J0NOIHEHA B cooTBeTCTBHHU ¢ TpeboBanusmu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceJaHMM KadeIpbl arpOXMMHHU, TOYBOBEJCHUS U arpo-
sKkosoruu potokoia Ne 7 ot 10 mapra 2020 r.

[Tporpamma paccMoTpeHa Ha 3acefaHuu yueOHO-MeTonnueckoil komuccuu [lnogooBom-
HOro uHctutyTta uM. M.B. Muuypuna Muuypunckoro I'AY nporokon Ne 9 ot 20 anpens 2020
I.

[TporpaMMma yTBepikJieHa pelIeHHeM y4eOHO-METOJMYECKOI0 COBETa YHUBEPCUTETA IIPO-
TokoJ Ne 8 ot 23 anpenst 2020 r.

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

[Tporpamma paccMoTpeHa Ha 3aceJaHMM KadeIpbl arpOXMMHHU, TOYBOBEJEHUS U arpo-
skosioruu Ne 8 ot 5 anpens 2021 r.

[Tporpamma paccMoTpeHa Ha 3acefaHuu yueOHO-MeToandeckoil komuccuu [lnogooBom-
HOro uHctutyTa uM. M.B. Muuypuna Muuypunckoro I'AY npotokon Ne 9 ot 19 anpens 2021
T.

[Tporpamma yTBepxk/eHa peleHHeM y4eOHO-METOJMUECKOro COBETa YyHUBEpPCUTETA IIPO-
tokoa Ne 8 ot 22 ampens 2021 r. [Iporpamma nepepaboTaHa U JIOMOJIHEHA B COOTBETCTBHUHU C
tpedoBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acenaHuu Kadeapbl OMoIoruu 1 XUMUH mpoTokon Ne 10
ot 28 mas 2021r

[IporpamMmma paccMoTpeHa Ha 3aceaHuM y4eOHO-MeToAndeckol koMmuccuu CouuanbHO-
nenarornyeckoro nHCTuTYTa Muaypunckoro I'AY nporoxon Ne 10 ot 15 utons 2021r

[IporpaMma yTBep:k/ieHa pelIeHHeM y4eOHO-METOIUYECKOT0 COBETa YHUBEPCHUTETA MPO-
TokoJ Ne 10 ot 24 nronst 2021 r.

[Iporpamma nepepaboTaHa U IOTIOHEHA B COOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.
[TporpaMmma paccMoTpeHa Ha 3aceqaHuu Kadeapsl OMOIOTUH U XUMUU POTOKOI Ne 9 or
«8» anpensa 2022 r.



[IporpamMma paccMoTpeHa Ha 3acelaHuU yueOHO-MeToaudeckoi komuccun ColuaabHO-
nefarorunyeckoro HHCTuTyTa Muuypunckoro I'AY npotokon Ne 8 ot 18 anpens 2022r.

[Iporpamma yTBepkJeHa peleHHeM y4eOHO-METOANYECKOrO COBETa YHUBEPCUTETA MIPO-
tokoJ1 Ne 8 ot 21 anpens 2022 1.

[Iporpamma nepepaboTaHa U JIOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.

[IporpamMma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOIOTHH U XUMUU TIpoTokoa Ne 11 ot
«05» uronsa 2023 r.

[Iporpamma paccMoTpeHa Ha 3acelaHHM y4eOHO-METOJIUYECKOW KOMHUCCHUU WHCTUTYTA
byHIaMEHTAIBHBIX W MPUKIAAHBIX arpoouorexHosoruii uMm. M.B. Mudypura MudypuHCKOTO
I'AY npotokon Ne 11 ot 19 urons 2023r.

[IporpamMma yTBepxkaeHa pelieHHeM y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA ITPO-
tokoJ Ne 10 ot 22 urons 2023 r.

[Iporpamma nepepaboTaHa v JOMOJTHEHA B COOTBETCTBUU ¢ TpeboBanusimu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapbl OHOJIOTHN U XUMHH  TTPOTOKOI Ne 9 oT
«06» mas 2024 1.

[TporpamMmma paccMoTpeHa Ha 3aceJaHUuU Y4eOHO-METOAWYECKOM KOMHUCCHHM WHCTUTYTA
(yHIaMEHTaJIbHBIX W NPUKIAIHBIX arpoOuorexHojoruii um. M.B. Muuypuna MuuypuHckoro
I'AY npotokon Ne 10 ot 20 mas 2024r.

[Iporpamma yTBepKJeHa pelieHueM y4eOHO-METOAMUYECKOTO COBETa YHUBEPCUTETA IIPO-
Tokoa Ne 9 ot 23 mas 2024 1.

OpuruHan JOKyMeHTa XpaHUTCs Ha Kadeape OMOIOTHN U XUMUHT
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