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2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

1. Ilesn ocBOeHUS AUCHUIJIMHBI (MOLYJIs1)

enssMmu ocBoeHust AucUUIUIMHBI «Heopranwdeckas XuMus» SBISIOTCS: - IpUOOpeTEeHNE
TEOPETUYECKUX 3HAHWM, HEOOXOAUMBIX NI (POPMHUPOBAHMSI OCHOBHBIX TMOHITHIA B3aUMOCBSI3U
CBOMCTB, COCTaBa M CTPOCHHUS MOJIEKYJI BEIECTB, a TAK)Xe CcofeicTBUE (DOPMUPOBAHUIO U pa3-
BUTHIO y 00YYaIOIINXCS OOIIEKYIbTYPHBIX, TPO(HECCHOHATBHBIX KOMITETEHITUH, MTO3BOJISIONIIX
UM B JaJIbHEHIIIEM OCYIIECTBIIATh IMPO(PECCHOHATBHYIO JEATEIbHOCTh MOCPEICTBOM OCBOCHHUS
TEOPETUUYECKUX U SIKCIIEPUMEHTATILHBIX OCHOB XUMHH.

JucuurumHa (Moxynb) «Heopranuyeckast XMMUs» OTHOCUTCS K JUCHUIIMHAM 0a30BOM
yactu bioka 1 (b1.0.07). [Insa u3ydyenus ee HeOOXOIUMBI 3HAHUS B 00JIACTH XUMHH, (DU3UKH U
MaTeMaTHKH B MpeJieNiax rocy1apcTBEHHOT0 00pa3oBaTeIbHOIO CTaHapTa.
Hucuunnuna «Heopranudeckass XUMUs» SIBJISIETCSI OCHOBOIIOIAraomei A YCHEeIHOTO
OCBOCHMS JUCHUIUIMH — «Opranndeckas XuMus», «MHUKpOOHOJIOTHS U UMMYHOJOTHs», «Du-
3UOJIOTHSI )KUBOTHBIX» U IPYTUX CIIEUUATbHBIX TUCIUIUINH.

3. Komnerenunu odyuaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOEHHUS

AUCHUNIMHBI (MOaYJis1) «TeXHOJI0rusi MACONMPOXYKTOB

OcBoeHMe TUCIUIUIMHBI (MOJYJIsl) HAIIPaBIeHO Ha (HOPMUPOBAHHUE:
npodecCHOHATBHBIX KOMIICTCHITHIA:
YK-1 - cioco0GeH oCylIecTBIsITh MOUCK, KPUTHYECKHUI aHAJIW3 U CUHTE3 MHPOpMAIUH, PU-

MEHATh CUCTEMHBIN MOXOJ] AJIsi PEIICHHS TTOCTABJICHHBIX 3a/1a4;
YK-3 - criocoGeH oCyIIeCTBIATh COIMAIILHOE B3aUMOCHCTBHE U PeaTu30BbIBATH CBOIO POJIb

B KOMaH/E,

OIIK—4 cnocobeH 000CHOBaTh U peanu3oBaTh B MPO(ECCHOHAIBHON JeSTeIbHOCTH COBpe-
MCEHHBIC TCXHOJIOTHMHU C HCIIOJIB30BAaHHUCM HpI/I60pHO-I/IHCprMeHTaJII)H0ﬁ 0a3pl U KCIIOJIL30BaTh
OCHOBHBIE €CTECTBEHHBIE, OMOJIOTUYECKIE U POPECCHOHATIBHBIC MOHATH U METObI IIPU pellie-
HUU 00111enpodeccnoHaIbHBIX 33]1a4

Kox u nHamme-

Kox u nHammMmeHo-

Kpurepuu oneHnuBaHus pe3ynbTaToOB 00yUICHHS

HOBaHHME YHH- | BAaHHE€ WHAMKATO- | HU3KHMU (IOMOpO-
BepcalbHON pa  IOCTIDKCHHS | TOBBIM,  KOMIIe- [IOPOTOBBIi 0a30BEIi HMPOABUHYTHIH
KOMITETEHIIUHI YHUBEPCAIBHBIX TEHIMS He cdop-
KOMITETEHIIUH MHpPOBaHa)
VYK-1. Cnoco- N-lyka - He MOKeET Homyckaer Xopomo YBepeHHo
O0eH ocymecTB- | JleMOHCTpHPYET JIEMOHCTPUPOBATH | OIIUOKM IpHU | IEMOHCTPUPYET | AEMOHCTPUPYET
JISITh MOWCK, | 3HAaHWE OCOOCH- | 3HAHHE OCOOCH- | JIEMOHCTpAINH 3HaHUE OCOOCH- | 3HaHWE O0CcOOeH-
KpUTHUYECKUI HOCTEH CHCTEM- | HOCTEHl CHCTeM- | 3HAHWH OCOOCH- | HOCTEH CHCTeM- | HOCTEH  CHUCTEeM-
aHAJIM3 W CHH- | HOTO W KPUTHUYe- | HOTO M KpUTHYe- | HOCTEH CHUCTeM- | HOTO U KpPHUTH- | HOTO W KpHUTHYe-
Te3 HH(OpPMa- | CKOTO MBIIUIEHUS | CKOTO MBIIUICHUS | HOTO M KPUTHYE- | YECKOTO MBIII- | CKOTO MBIIUICHUS
1Y, IpUMe- | © TOTOBHOCTh K | U TOTOBHOCTh K | CKOTO MBIIUIEHHS | JIGHUS W TOTOB- | © TOTOBHOCTh K
HATH  CHCTEM- | HEMY HEMY U TOTOBHOCTh K | HOCTb K HEMY HEMY
HBIN TIOAXON HEMY
Ul peLIeHUs UA-2yka - He MOIKeT Honyckaer Xopomo YBepeHHO
IIOCTaBJIEHHBIX | JleMOHTHpPYET JIEMOHCTPUPOBATH | OIIUOKM IpHu | IEMOHCTPUPYET | AEMOHCTPUPYET
3a1a4y yMeHUe ocy- | yMeHue oCy- | J€MOHCTpalHu yMEHUE ocy- | yMeHue ocy-
UIECTBJIATh TIOUCK | IIECTBJSATh MOUCK | YMEHH OCy- | IIECTBISATh IO- | LIECTBISITH MOMCK
uHpOopManuu ais | uHGOPMAIMK JUIS | MIECTBIATh MOWCK | HCK HWH(MOpMa- | HHPOPMALUU IS

peuIieHuss 1nocTaB-
JICHHBIX 3aJa4d Ha

peuieHuss 1nocTaB-
JICHHBIX 3aJa4 Ha

vHpOpPMAIUU IS
pelIeHHsT TIOCTaB-

WU JIISL perie-
HHS IIOCTaBJIEH-

peuicHusA IMoCTaB-
JICHHBIX 3aJa4 Ha

OCHOBE CHCTEM- | OCHOBE CHCTEM- | JICHHBIX 33Ja4 Ha | HBIX 3aJad Ha | OCHOBE CHCTEM-
HOTO TIOJX0/1a HOTO TOJX0/1a OCHOBE CHCTEM- | OCHOBE CHCTEM- | HOTO MOJX0/a
HOTO MOJIX0/1a HOTO MOJX0J1a
UJ-3yk1 - He MOIKeT Honyckaer Hocrarou- YBepeHHo
ComnocTaBnseT COTIOCTABJISITh OlIUOKH IOpU | HO  YCHELIHO | COIOCTAaBIISIET
Ppa3HbIE HUCTOYHU- pa3HbIE HWCTOYHU- COIIOCTABJICHU U COIIOCTaBJIACT Ppa3HbIE HUCTOYHU-

Ku wHpOpMAaIHH ¢
LENBI0  BBISBIIC-
HUS WX TMPOTHBO-

Ku THGOpMAIH C
LENBI0  BBISBIIC-
HUS HUX TMPOTHBO-

Pa3HBIX HMCTOYHH-
KOB HMH(pOpMaIH
C 1IeJIbIO BBISIBIIE-

pasHbBle HCTOY-
HUKH HH(pOpMa-
MM C  IEJIbI0

K1 THPOPMAITHH C
LENBI0  BBISABJIC-
HUS MX TPOTUBO-

2




peunii U moucKa

peunii U mMoucKa

HUSL UX TOPOTUBO-

BBIAABJICHUSA  HUX

peunii u moucka

JOCTOBEPHBIX JIOCTOBEPHBIX peunii M TIOMCKa | MPOTHBOPEUHI JOCTOBEPHBIX
CYXKICHUI CYXKIEHUI JIOCTOBEPHBIX U TOUCKa J0- | CYXACHUH
CYKIEHUM CTOBEPHBIX
CY)KJIEHUI
N-4yka - He  moxer Homyckaer Hocrarou- YBepenno
OcymecTBuser OCYIIECTBIISTH omnoKu IOPH | HO  YCHEHIHO | OCYHIECTBIAET
cuHTe3 MH(pOpMa- | cuHTe3 WHPOPMaA- | OCYIICCTBICHHU OCYIIECTBIISICT cuHTe3 MH(pOpMa-
UM, apryMEHTH- | MM, apryMeHTH- | CHHTe3a WHQOpP- | cuHTe3 HHQOpP- | IUH, apryMeHTH-
poBaHo  ¢opmu- | poBaHo  (GopMH- | MAMK, apryMeH- | MalUH,  apry- | poBaHo  (opMu-
pyeT cOOCTBEHHOE | pOBaTh COOCTBEH- | THPOBAaHHOM MEHTHPOBAHO pyeT coOCTBEHHOE
CyXJeHue U | HOe CYXIEHUE U | (OPMHUPOBAHHU dopmupyer CyXJeHue u
OLICHKY, BbIpa0a- | OLIEHKY, BbIpaba- | COOCTBEHHOTO coOCTBEHHOE OLIEHKYy, BbIpaba-
TBIBa€T  CTpaTe- | ThIBaTb  CTpaTe- | CYXACHUS U | CyXJeHHe U | TBIBa€T  CTpare-
TUIO AeHCTBUM TUIO AeCcTBUM OLICHKH,  BbIpa- | OLEHKY, BbIpa- | I'MIO AEHCTBUHI
0oTke cTpaTeruu | OaThIBaeT CTpa-
JNeNCTBUN TETUIO Ien-
CTBUH
U-5yk1 - He  moxer Homyckaer Jocrarou- YBepenno
Ompenenser BO3- | ONPENETUTh BO3- | OIIMOKH OPH | HO  YCHEHIHO | ONpeAenseT BO3-
MOXHBIE TIOCHE- | MOXKHBIE IIOCIEN- | ONpENCICHUH orpezemnser MOJKHBIE TIOCTEN-
CTBUA B PE3YJIb- CTBUA B PE3YJIb- BO3MOXXHBIX I10- BO3MOXXHBIC CTBUA B pPE3YJIb-
TaTe peaju3alluy | TaTe peanu3aliy | CIeACTBHS B pe- | IMOCIEACTBUA B | TaTe peaau3aluu
BBIOpaHHOW CTpa- | BHIOpaHHO# cTpa- | 3yJabTaTe peaiu- | pe3yjbTare pea- | BHIOpaHHOIl cTpa-
TErUu IeHCTBUMN TEruu IeUCTBUMN 3alliU BBIOPAaHHOM | JIM3AI[HH BBbI- | TETUH JIEHCTBUM
cTpaTeruu  jael- | OpaHHOH cTpa-
CTBUH TErnu NEUCTBUI
VYK-3. Cmnoco- HJT-1yk-3 He MOKeT IInoxo ocy- Xopowmo OTan4yHO
OeH ocymecTB- YMeeT  ocy- | OCYIIECTBIATh IIECTBISIET COLM- | OCYIIECTBISET OCYIIECTBIISIET
JSATH  COLMAlb- | IECTBIATh COIM- | COUMAIBHOE B3a- | albHOE B3aWMO- | COLHAIBHOE COILIMAIBHOE B3a-
HOE  B3aWMO- | aJlbHOE B3aWMO- | UMOJEICTBHE W | JEHCTBHE W pea- | B3auMojei- AMOZAEHCTBHE W
JercTBre U | IeficTBHE U 3HAET, | PEaIM30BHIBAThH JM30BBIBATh CBOIO | CTBUE W pealld- | pealn30BbIBATH
peann3oBBIBaTh | KaK peann3oBaTh | CBOIO pOJb B KO- | pPOJIb B KOMaH[E 30BBIBaTh CBOIO | CBOIO POJIb B KO-
CBOI0 pOJb B | CBOIO POJb B KO- | MaHE pOJIb B KOMaHJie | MaHze
KOMaH/1e MaHje

HU-2yk-3 ITlo-
HUMaeT
CoJlepXKaHue 3a-
KOHOMEPHOCTEH,
MPUHITUIIOB,
dhyHKIHIA
MEHEKMEHTA,
OCHOBHBIX
TeOpuil MOTHUBa-
UM, JIHIEPCTBA
W BIACTH, pas3pa-
OaTpIBaeT
CTPYKTYPBI
yIpaBieHusl,
OTIpesieNseT CBOIO
poib B
KOMaH/Ie¢ U METO-
JTBI
3¢ PEeKTUBHOTO
B3aUMO/ICHCTBUS
C y4eToM cTuieu
PYKOBOJACTBA  H
KPHUTEPUEB COILH-
aBHO
SKOHOMMYECKOM
3 dexTruBHOCTH

He nonumaer
collepXKaHue 3a-
KOHOMEPHOCTEH,
MIPUHITUIIOB,
bynxuni
MEHEIKMEHTA,
OCHOBHBIX
TeOpuid MOTHUBa-
M, JHJIEepPCTBA
W BIIaCTH, paspa-
GatpiBaeT
CTPYKTYPBI
YIpaBJIeHUs,
oTmpeneNnseT CBOIO
poib B
KOMaHJIe U METO-
Tl
3¢ PeKTUBHOTO
B3aUMOJIeHCcTBUSA
C Y4eToM cTuiei
PYKOBOJACTBA U
KpPUTEPHUEB COLH-
AIBHO
9KOHOMMYECKOMI
3¢ (HEKTUBHOCTH

Ilnoxo  mo-
HUMaeT COAepKa-
HHE 3aKOHOMEp-
HOCTEH,
TPUHITUIIOB,
GbyHKIHN
MEHEKMCHTA,
OCHOBHBIX
TEOpUH  MOTHUBA-
oUW, JHIEpCTBa
W BIIACTH, pa3pa-
OaTpIBaeT
CTPYKTYpBI
yIpaBJeHUs,
OTIpeieNsieT CBOIO
poib B
KOMaH/Ie U METO-
pii3 |
3¢ PEKTUBHOTO
B3aMMOJICHCTBHS
C YYETOM CTWIIeH
PYKOBOACTBA |
KPUTEPHEB COIIH-
aJIBHO
3KOHOMMYECKOM
s dexTruBHOCTH

Xopomo
MIOHUMAeT  Co-
JIepXKaHue 3aKo-
HOMEPHOCTEH,
IIPUHIIUIIOB,
byHKIAH
MEHEIKMEHTA,
OCHOBHBIX
Teopuit
BalWH,
CTBa
W BIACTH, pas-
pabartbIBaeT
CTPYKTYPBI
YIIpaBJI€HUS,
omnpezemnser
CBOIO pOJb B
KOMaHJie U Me-
TOJIBI

MOTH-
ep-

3 eKTUBHOTO
B3auMO/ICH-
CTBHS

C y4eTOM CTH-
Jel  pYKOBOJ-
CTBa "
KpUTEpUEB  CO-
LHAIBHO
SKOHOMHUYECKOM

OT1au4HO
MOHUMAET CoJep-
JKaHWE  3aKOHO-
MEpHOCTEH,
NPUHIIUIIOB,
GbyHKIHN
MEHEKMEHTA,
OCHOBHBIX
TEOpUd MOTHUBA-
UH, JIUJIEPCTBA
W BJACTH, pas3pa-
GaTpiBaeT
CTPYKTYPBI
yIpaBJeHUs,
OTIpeNieNsIeT CBOIO
poib B

KOMaHJIe¢ U METO-
B

3¢ PEKTUBHOTO
B3aMMOJICHCTBHS
C y4YeTOM CTUIIeH
PYKOBOJICTBA U
KPHUTEPHEB COILH-
aIbHO
3KOHOMMYECKOM
3¢ dexTruBHOCTH




3G EKTUBHOCTH

M A-3yk-3 He cnocoben IInoxo  wuc- Xopomo Otaun4Ho uC-
Cnocoben UCIIOJIb30BaTh MOJIb3YET OCHOB- | MCHOJB3YeT MOJIB3YET OCHOB-
UCIIONIb30BaTh | OCHOBHBIC HBIE OCHOBHBIE HblE
OCHOBHBIE METOIBl  II0- METOABl  I0- METOJpbI MO- METOIBl  I0-
METOIbl  I10- | BBILCHUS BBIIICHUS BBIIICHUS BBIIICHUS
BBIIICHUS 3¢ deKTHBHO- 3¢ PeKTHBHO- a¢dexTus- 3¢ PeKTHBHO-
9(Q(EKTUBHO- | CTH COLMANBHOIO | CTH COLMAIBHOIO | HOCTH COLMAJNb- | CTH COLUAIBHOTO
CTH COLIMAJILHOTO B3auMOIEH- B3aNMOIEN- HOT'O B3anUMOIEH-
B3aMMOJIEN- CTBUS CTBHS B3aMMOJEN- | CTBUSA
CTBHSI CTBHSI
OIIK-4. H/T-1onx-4 He mozxer Ilitoxo o6oc- Xopomuro OtanyHo
Cnocoben O0ocHOBaTh U 000CHOBaTh W | HOBBIBAET U pea- | 0OOCHOBBIBACT U | OOOCHOBBIBAET U
000CHOBATh U peann3zoBaTh OC- | peaqr30BaTh B | JM3yeT B mpodec- | peanusyer B | pealm3yeT B IpoO-
pean30Barh B HOBHBIE ecre- | npodeccHoHaNb- | CHOHAIBHOHN xesi- | mpodeccuo- (eccruoHaIbHON
npodeccroHal b | CTBEHHBIE, OHO- | HOH  JeSATEIbHO- | TENBHOCTH CO- | HAUIBHOM  Jesd- | JeaTelIbHOCTH
HOH JJOTHYCCKUC u CTU COBPCMCHHbBIC BPCMCHHBIC  TEX- TCJIBbHOCTHU CO- COBPCMCHHBIC
JeATEINEHOCTH npoecCHOHaNb- | TEXHOJIOTUH C | HOJIOTHM C HC- | BPEMCHHBIC TEXHOJIOTUH c
COBPEMEHHBIC Hble MOHATUS U | MCIIOJB30BAHHEM | MOJIB30BAaHHEM TEXHOJOTUH  C | HCIIOJBb30BaHHEM
TEXHOJIOTHH C METOABl NpU pe- | MpuOOpHO- npuOGOpHO- UCIIONB30BaHK- | MPUOOPHO-
UCIIONB30BaHUE | IICHUH o0Ie- | MHCTPYMEHTallb- | MHCTPYMEHTaJdb- | €M HPHOOPHO- | HHCTPYMEHTANb-
M TIpuOOpHO- npodeccuoHanb- | HOM 0a3bl M WC- | HOH 0a3bl W HWC- | HHCTPYMEH- HOW 0a3el W ¥C-
WHCTPYMEHTaJb | HBIX 3a/Jad, CO- | HOJNb30BaTh  OC- | MOJBb30BaTh  OC- | TaJbHOW 0a3bl M | MOJNB30BAaTH  OC-
HOI1 6a3bl 1 BPECMCHHBIC TCX- HOBHBIC €CTe- HOBHBIC €CTeC- HUCIIOJIB30BAaTh HOBHBIC €CTEC-
HUCIIOJIB30BaTh HOJIOTNHU C uc- CTBCHHBIC, ono- CTBCHHBIC, 6I/IO- OCHOBHBIC €CTC- CTBCHHBIC, 61/10-
OCHOBHBIC IIOJIb30BAHUEM JIOTUYECKUC n JJOTUYCCKUEC )44 CTBCHHBIC, 6I/IO- JJOTUYCCKUC )4
€CTEeCTBEHHbIE, | MPUOOPHO- npodeccroHanb- | mpodecCHoHaIb- | JIOTHYECKHE | | mpodeccroHalb-
6I/IOHOFH‘IGCKI/I6 HHCTPYMCHTAJIb- HbBIC TIIOHATUA H HBIC IIOHATHA H HpO(i)eCCI/IO- HBIC IIOHATHUA H
u HOi1 06a3bl METOABl NpU pe- | METOABl NpPH pe- | HalbHBIE IOHSA- | METOOBI HPH pe-
pogeccroHalb IICHUN o0re- | meHun olmmie- | THI W METOHBI | IICHUH o0me-
HbIE IOHATHS 1 npodeccHoHanb- | MPO(QecCHoHaNb- | IPU  PEIIeHUH | MpodeccHoHab-
METOJIBI TIPH HBIX 33124 HBIX 3a]1a4 obmenpodec- HBIX 33]1a4
penieHnn CHOHAIIbHBIX
obmenpodeccu 3amaq
OHAJIBHBIX H/I-2onk-4 He  moxer ILtoxo  mc- Xopomo Oran4no wc-
3ama4y Hcnonb3yer UCIIOJIb30BaTh HOJIb3YET OCHOB- | HMCIIOJIB3YET HOJIB3YEeT OCHOB-
OCHOBHBIC OCHOBHBIC HBIC C€CTCCTBCH- OCHOBHBIC €CTC- HBbIC C€CTCCTBCH-
€CTECTBEHHBIC, €CTECTBEHHBIE, HbIC, CTBEHHBIE, HEBIE,
Ouosornye- 6uonorunye- 6uonorunye- 6uosoruyue- 6uonoruye-
CKHe U CKHe U CKHUE U CKHUE U CKHE U
npodeccuo- npodeccuo- npodeccuo- npodeccuo- npodeccuo-

HAJIbHBIC IIOHATHUA
n

HaJIbHBIC ITOHATHA
n

HaJIBHBIC TTOHATHA
u

HaJIbHBIC ITIOHA-
THA 1

HaJIBHBIC TTOHATHA
u

METOJBI  TIPH METOJBI  TIPH METOBI  TIPH METOJIBI TIPH METOJBI  MPHU
pEIIeHAH peIeHn penreHnn peleHn penreHnn
obmenpodec- obmrenpodec- obmenpodec- oOmrerpo- obmenpodec-
CHOHAJIbHBIX CHOHAJIBHBIX CHOHAJIBHBIX q)eCCI/IOHaIlBHBIX CHOHAJIBHBIX
3aa4 3a1a9 3a1aq 3aaq 3amad
B pe3ynbraTe 0ocBOEHUS NUCHUIUIMHBI (MOAYsS) 00yJaromuics AOMKEH:

3HAThb:

- OCHOBBI CTPOCHUA aTOMOB U MOJICKYII;
- OCHOBLI TCOpUH XHUMHYECKON CBSI3U B COCIUHEHUIX PAa3HBIX TUIIOB;

- OCHOBEI CTPOCHHA BEIIECTBA B KOHACHCHPOBAHHOM COCTOSTHUH,

- OCHOBBI XUMHUYECKOW TEPMOAVHAMUKY,
- METO/bl OITMCAHNS XUMUYECKUX PABHOBECUI B PACTBOPAX AJIEKTPOJIUTOB;
- TUJPOIIU3 COJIEH;
- CKOPOCTh XMMHYECKUX PEaKIIUN;
- XMMUYECKHE CBOMCTBA 3JIEMEHTOB pa3inyHbIX rpynn Ilepuonnueckoi cucremsl .M. Men-
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JIeneeBa U UX COSIUHCHU;

- OCHOBBI OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

- CTPOCHHE U CBOMCTBA KOMIUIEKCHBIX COEUHEHUIA;

YMETB:

- ONPEAEIATH 10 CIIPAaBOYHBIM JAaHHBIM SHEPreTUYECKUE XapaKTEPUCTUKU U F€OMETPHUI0 MO-
JEKyJ, TEPMOJIMHAMUYECKNE XapaKTEPUCTUKN XUMHYECKUX peakluil, BennuuHbl pH u xapakre-
PUCTHUKH IUCCOLMALIMU IEKTPOJIUTOB,;

- IPOU3BOJIUTH PACUEThl KOHLIEHTPALMU PACTBOPOB PA3IUYHBIX COCITUHEHUN;

BJIQJIETh:

- mppeMaMu 0e30macHoi paboThl B XUMUYECKO JabopaTtopuu
3.1 MaTpuua cooTHeceHusi TeM/pa3aeioB Y4eOHOH JMCIMIIJIMHBI (MoayJis1) U popmupye-
MBbIX B HUX IP0¢)eCCHOHAIBbHBIX M 001IeKYJIbTYPHBIX KOMIIETEHIM I

KOMIETEHIINH
YK-1 | VK-3 OIIK-4 | O6miee
Pa3nensl, TeMbl AUCHUTIITHHBI
KOJIMYECTBO
KOMIIETECHLINI
Pasnen 1
TeopeTnyeckrue OCHOBBI
Tema 1. OcHOBHbIC TIOHATHUS U 3aKOHBI XH- + + + 3
MHUU. DKBUBAJICHT.
1.1. OCcHOBHBIE TOHATHS U 3aKOHBI XUMHH.
1.2. DKBUBAJICHT.
Tema 2. Crpoenue artoma. Ilepuonuueckuii | T + + 3
3aKOH M TMEepHOJUYecKas CHUCTeMa XHMHYe-
CKHX 3JIEMEHTOB
2.1. Ctpoenue aToma.
2.2.Ilepuomudeckasl CcHCTEMa XHMHYECKUX
AJIEMEHTOB
2.3. Ilepunoanueckuit 3akon .M. Mennenee-
Ba.
Tema 3. PeaknuoHHas CHOCOOHOCTH Be- + + + 3
meCTB. XUMHUYECKas CBS3b.
3.1.XuMunueckas cBs3b.
3.2. KoMIuieMeHTapHOCTb.
3.3.Peakmmonnas criocOOHOCTE BEIIECTB.
3.4. KuCIIOTHO-OCHOBHBIE CBOWCTBA BEIIECCTB.
3.5. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYIL.
Tema 4. CkxopocTh XMMHYECKHX PEAKIMNA U + + + 3
METO/IBl €€ PEeryaupoBaHusl. XUMHUYECKOE
paBHOBECHE.
4.1. OCHOBBI XUMUYECKOW KUHETHUKH U TEp-
MOJIMHAMUKH.
4.2. CkopoCTh XMMHYECKOW PEAKIIMH, METO-
JIbI €€ PeryIupOBaHUSI.
4.3. X¥MH4YECKOE PAaBHOBECHE.
4.4. DHepreTuka XHUMHUYECKHX IPOILIECCOB.
OHTAIBNNS. DHTPOIHS.




Tema 5. PactBopsl. [Iponecchl B pacTBopax
anexktponutoB. pH pactBopos. IIpoussene-
HHE PaCTBOPUMOCTHU

5.1.PacTBOpBI, IUCIIEPCHBIE CUCTEMBI.

5.2. Bopopoansblil mokazareib U IPOU3BeE-
JIEHUE PaCTBOPUMOCTHU

5.3 Teopusi 37AEKTPOIUTUYECKON JHCCOLIMA-
M.

5.4. I'maponu3 coneit. CteneHb THAPOIU3A,
KOHCTaHTa FUAPOIN3a

Tema 6. KoMIuiekcHEIE COETUHEHUS
6.1. KoMmiekcHbIe cCOeqUHEHHS.
6.2. CTpoeHue, CBOMCTBA.

Tema 7. OKUCTUTETHHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA BEIIECTB. JJIEKTPOXUMHYECKUE CHU-
CTEMBI

7.1. OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE pe-
aKIIIH.

7.2 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOIICTBA BEILIECTB.

7.3 DNEeKTPOXUMHUYECKUE CUCTEMBI.

Paznen 2. XuMusi 351eMEHTOB Tpymil NEPHO-
IUYECKOU CUCTEMEL.

Tema 8. OOmme cBOMCTBA HEMETAJIJIOB
8.1. OO01IHMEe CBOMiCTBA HEMETAIIOB

8.2. Bonopon

8.3. Dnements! VII-A-IV-A noarpynn

Tema 9. OGmire cBOiiCTBa METAIOB

9.1. OOmIre cBOMCTBA METALJIOB.

9.2. AxtuBHble Metamsl |A- IIA noarpynn
9.3. IlepexoaHbie METAJLIBI

Tema 10 KauecTBeHHBIH U KOJIUYECTBEHHBIN
aHaJn3

10.1. KaguecTBEHHEIN aHAIH3.

10.2.. KoarnuecTBeHHBIH aHAIN3

Tema 11 Dusuko-xuMHUYECKHE METOIBI aHa-
JIN3a BEIIECTB
11.1.. Knaccuduxarus MeTo10B




4. CTpyKTYpa M coiep:KaHHe JMCHUIIIHHBI(MOLYJI51)
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHHIX enunanil 108 akam.gacoB
4.1. O0beM AUCHMILVINHBI U BUIbI Y4eOHOH padoThl

Bup 3anstuii KosmmuecTBo akan. yacos
110 OYHOU opme 0 3a049HOU (popme
o0y4yeHus o0y4YeHHS
1 cemectp 1 xypc
OO01mast TpyA0eMKOCTh TUCIUTLITHHBI 108 108
KoHnTtakTHas pabora oOydarommxcs ¢ Impernoja- 42 6
BaTeJIeM, T.4U.
AyaUTOpHBIC 3aHATHSI, U3 HUX 42 6
JIEKIIUHU 14 2
MIPAKTUYECKUE 3aHATHS 14 -
nabopaTopHbIE pabOTHI 14 4
CamocTosiTenbHast paboTa 00yJaronuxcs, 39 93
mpopaboTKa ydeOHOTO MaTepuayia I0 JIHUCIH- 30 24
TIHHE (KOHCTIEKTOB JICKIIMH, Y9eOHUKOB, MaTe-
pHAJIOB CETEBBIX PECYPCOB
MOATOTOBKA K MPAKTUYCCKUM 3aHATHSAM, KOJLIO- 7 35
KBHYMaM
BBINIOJTHEHNE UHIUBUAYAIbHBIX 3aJaHUN 35
MOJITOTOBKA K cAade MOAYJs (BBITOJIHEHUE Tpe- 2 -
HUPOBOYHBIX TECTOB)

KonTponb 27 9

Bun utoroBoro KOHTpoIst HK3aMeH

4.2. Jlekuuu
Ne | Paznen nucuumninsbl (MOAYIs), TEMBI JIEK- O6beM B akan. dopMupyemble
Ui qacax KOMIIETEHIINH
Ounas 3a04Has
¢dopma dopma
Paznen 1 Teopernueckue OCHOBBI
1 | Tema 1. OcHOBHBIE OHSATHSI U 3aKOHBI XU- | 2 1 VK-1, YK-3, OIIK-
MUH. DKBUBAJICHT. 4
1.1. OcHOBHBIE IOHATHUS U 3aKOHBI XUMUH.
1.2. DKBUBAJICHT.
2 | Tema 2. Crtpoenne atoma. [lepuoguueckuii | 2 1 VK-1, YK-3, OIIK-
3aKOH W TIEPHOJMYECKas CHUCTeMa XHMHYe- 4
CKHX DJIEMEHTOB
2.1. Ctpoenne aToma.
2.2.Ilepuonuyeckasi cuUCTEMa XHUMHUYECKUX
3JIEMEHTOB
2.3. llepuoanueckuit 3axkon .M. Mennene-
eBa
3 | Tema 3. PeaknuonHas cIOCOOHOCTHL Be- | 2 VK-1, YK-3, OIIK-
IIECTB. XUMHUYECKas CBSI3b 4
3.1.XuMunueckast cBs3b.
2.3. KoMIieMeHTapHOCTb.
2.4.PeaknimoHHas CHOCOOHOCTH BEIIECTB.




2.5.KuciioTHO-0CHOBHBIE CBOMCTBA BEIECTB.
[TpocTpaHCTBEHHOE CTPOCHHUE MOJICKYII.

Tema 4. CKOpOCTh XMMUYECKUX pEAKIUNA U
METO/Bl €€ pEryJIHpOBaHUs. XHUMHUYECKOE
paBHOBeEcCHE.

4.1. OCHOBBI XUMHUYECKOW KUHETUKH U TEp-
MOJIMHAMUKH.

4.2. CkopoCTb XMMHUYECKOW peakluu, Me-
TOJIbI €€ PEeryJINPOBAHHUS.

4.3. XumMunueckoe paBHOBECHE.

4.4, DHepreTka XHUMHUYECKHX IPOIIECCOB.
OHTanbIMs. DHTPONHUS

VK-1, YK-3, OIIK-
4

Tema 5. PactBopsl. [Iponecchl B pacTBopax
anekTponutoB. pH pactBopos. IIpousBene-
HUE PacTBOPUMOCTH

5.1.PacTBOpBI, IUCTIEPCHBIE CUCTEMBI.

5.2. BopnopoaHblii okazareiab U IpPOU3BeE-
JIEHUE PaCTBOPUMOCTHU

5.3 Teopust MEKTPOTUTUIECKON AMCCOLIUA-
107078

5.4. Tunponus coneit. CTeneHb TUAPOIN3A,
KOHCTaHTa F'MIPOJIN3a

VK-1, YK-3, OIIK-
4

Tema 6. KoMIsIeKCHBIE COETUHEHUS
6.1. KoMmiiekcHbBIE COSTUHEHUS.
6.2. CtpoeHue, CBOWCTBA

VK-1, YK-3, OIIK-
4

Tema 7. OKHUCIIMTEIBLHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA  BEIIECTB.
DIIEKTPOXUMUYECKHE CUCTEMBI

7.1. OKHUCIIUTEHLHO-BOCCTAHOBUTEIbHEIE
peaKIuu.

7.2 OKHUCIIUTEHLHO-BOCCTAHOBUTEIbHEIE
CBOMCTBA BEILIECTB.

7.3 DAEKTPOXUMHYECKUE CUCTEMBI.

VK-1, YK-3, OIIK-
4

Paznen 2. Xumus 31€MEHTOB Tpynn Mepuo-
JTTYECKOHN CHCTEMBI

Tema 8. O0OmKe CBOWCTBA HEMETAIIIOB
8.1. O0mIme cBOMCTBA HEMETAILIOB

8.2. Bonopon

8.3. Dnementsl VII-A-1V-A nonrpynn

YK-1, OIIK-4

Tema 9. O0mIKe CBOKCTBA METAILIOB

9.1. OOme cBOMCTBA METAILJIOB.

9.2. AxtuBuble Mmetamasl |A- |IIA mon-
TPy

9.3. IlepexoaHble MeTaJLIbI

VYK-1, OIIK-4

10

Tema 10 KauecTBeHHBIN N KOTHYECTBEHHBIN
aHaJn3

10.1. KaguecTBEHHEIN aHAIH3.

10.2.. KoanuecTBeHHBIH aHAIN3

YK-1, YK-3

11

Tema 11  Dusuko-xUMHYECKHE METOILI
aHaJn3a BELIECTB
11.1. Knaccudukaiys MeTo10B

YK-1, YK-3




| Htoro | 14 |2 |
4.3 TllpakTHYeCKHE 3aHATHS
OObem B akan. yacax | @opmupyembie
Ne HaumenoBanue 3aHATHSA KOMIICTCHIIMH
Ounas 3a04Has
dbopma dhopma
o0yueHust | 0OydeHus
Tema 1. OCHOBHBIC TTIOHATHS U 3aKOHBI
XHMUH. DKBUBAJICHT.
1 3ausgruel. Pemenune 3amay 1o reme 3K- 2 VK-1, YK-3, OIIK-4
BHBAJICHT
Tema 2. PactBopsl. IIponecchl B pac-
TBOpax 3JIeKTpoiauToB. pH pacTBOpOB.
[IponsBeneHrne pacTBOPUMOCTH
2 3anarue 1. Pemenne 3amau mo Teme 2 VK-1, YK-3, OIIK-4
PacTBOPBI.
Tema 3. KoMIIJICKCHBIE COSIUHCHUS 2
3 3anstue 1. V3ydeHue CBOWCTB KOM- 2 VK-1, YK-3, OIIK-4
IUIEKCHBIX COETUHEHUH.
Tema 4. OKHUCINTENIBHO- 2
BOCCTAHOBHUTEJILHBIE  CBOWCTBA  Be-
HIECTB. JJICKTPOXUMHUYECKUE CUCTEMBI
4 3anstue 1. l3ydeHue CBOICTB OKHC- 2 VK-1, YK-3, OIIK-4
JUTEIHHO-BOCCTAHOBUTEIBHBIX  TIPO-
LIECCOB
Tema 5.00111€e cBOMCTBA HEMETAIIOB
5 3anstue 1.M3ydyeHue CBOMCTB ranore- 1 VK-1, OIIK-4
HOB, CEPbl U UX COCIMHEHUI
6 3anstue 2. M3ydeHune CBOICTB HeMe- 1 VK-1, OIIK-4
TaJJIOB (azot, ocdop, yraepon,
KPEMHHI) U UX COCTUHEHUN.
Tema 6. OOmIKe CBOMCTBA METAIIJIOB.
7 3anstue 1. M3yuyeHue CBONCTB aKTUB- 1 YK-1, OIIK-4
HBIX METAJIJIOB U UX COCIMHCHUM.
8 3anstue 2. M3ydyeHue CBOWCTB mepe- 1 VYK-1, OIIK-4
XOIHBIX METAJJIOB M KX COCIUHECHUI.
Hroro 14 -
4.3. JlabopaTopHbie padoThI
dopmupyemsle
OO0mbeM B akaj. yacax KOMIICTCHIIH
No HCTIOIBh3YEMOE
paznena | HaumeHoBaHue 3aHATUSA OuHast 320YHAas nabopatoproe
obopyioBaHue
(Tembl) dopma dbopma
oOyueHust | 00ydeHus
Tema 1. OcHOBHBIC MO-
HATHS U 3aKOHBI XHUMUH.
OKBHBAJICHT.
3anarue 1. IlpaBuna 2 Becst  anexrpu- | YK-1, VK-3,
1 TEXHUKU O€30M1aCHOCTH. 1 yeckne  BJIT- | OIIK-4
OKCHepUMEHTAJILHOE 3100-I1, Beco




onpeAeieHue MOJSPHOU
Macchl SKBUBAJIECHTA He-
M3BECTHOT'O MeTaJlia.

AHATTUTHYECKHEC
BJI®-200, Tep-
MomeTp;  Oapo-
METp, XHUMHYE-
CKHE PEaKTHUBBI,
XUMHYECKast T0-
cyna

Tema 2. PacTBOpBL
[Tpoueccsl B pacTBOpax
anexkrpoautoB. pH pac-
TBOpoB. [IpomsBenenue
PacTBOPUMOCTH

3anstue 1 DkcriepuMeH- Apeometp, xu- | YK-1, YK-3,
TaJbHOE IPUTOTOBJIICHUE muyeckue peak- | OIIK-4
pPacTBOPOB 3aJaHHOM TUBBI, XHMUYeE-
KOHIICHTPAIlUH. cKas mocyza
3anstue 2. DKcnepu- bans  Bomanas | YK-1, YK-3,
MEHTAJIbHOE  HM3y4eHUE nabopaTopHasl, OIIK-4
AIEKTPOIUTUUECKON XUMUYECKUE pe-
JUCCOIMAIMA U THJIPO- aKTUBBI, XUMH-
JI3a COJIeH. yeckas nocyaa
Tema 3. KowmiieKkcHbIE
COeIMHEHHS
3anstue 1.  Dxcnepu- bans  Bomgnas | YK-1, YK-3,
MEHTaJbHOE  HU3Y4YECHHE naboparopuas , | OIIK-4
KOMIIIEKCHBIX COEIUHE- XUMUYECKHE pe-
HHIA. aKTHUBBI, XHUMH-

Yyeckas rmocyja
Tema 4.0OKHCIUTEIBLHO-
BOCCTaHOBUTEIIbHEIC
CBOMCTBaA BCIIIECTB.
DIEKTPOXUMHUYECKUE
CHCTEMBI
3anarue 1.  Okcrnepu- Bans Bomgnas | YK-1, YK-3,
MEHTAJIbHOE  HM3y4YeHUEe naboparopnas, | OIIK-4
OKHUCJIUTEIBHO- XUMHUYECKUE pe-
BOCCTAHOBUTEILHBIX AKTHUBBI, XHMHU-
MIPOLIECCOB. yeckas rnocyjia
Tema 5.00mue CcBOM-
CTBa HEMETAJIJIOB

bans Bogganas | YK-1, OIIK-4

3ansatue 1. Oxkcnepu-
MEHTAJIBHOE  HM3y4EHUE
anementoB VII-A uVI-A
noarpynn.  [anoressl.
Cepa .

nabopaTopHas ,
XUMHYECKHE pe-
aKTHBBI, XUMHU-
geckas mocyna
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3ansTue2. DKCIEepuMEH- 1 Bausa soggnas | YK-1, OIIK-4
TalbHOE H3YYCHHE OIie- naboparopHas ,
mMentoB V-A u IV-A XUMHUYECKUE pe-
noarpynmbsl. Azot. doc- AKTUBBI, XUMH-
dop. Yriepoa, KpeMHHIA. yeckas rmocyzaa
Tema 6. OOmwe cBOK-
CTBa METAJLIOB.
3anstue 1. Dxkcnepu- 1 Bausg sogguas | YK-1, OIIK-4
MEHTAJIBHOE  HM3y4eHUE naboparopHas ,
1 snemeHTtoB [-A ,II-A wu XUMHUYECKHUE pe-
I-A HOATPYIIIL. AKTHUBBI, XUMU-
Harpuii, kanuii, Mmarauu, yeckas rmocyzaa
ATIOMHUHUH.
3anarue2. DKCHEPUMEH- 1 bans Bogsnas | YK-1, OIIK-4
TaJbHOE U3YYCHUE nabopaTtopHas ,
5 CBOIICTB MePEXOTHBIX XUMHUYECKUE pe-
METAJIJIOB: XpoMa, Map- AKTUBBI, XUMH-
raHna, skeuesa, HHUKEIS, yeckas mocyja
MeJIH, [IMHKA..
Hroro 14 4
4.5. CamocrosiTeJbHAs padoTa 00y4arommxcst
OObeM akaj. 4acoB
Pasnen aucuumnuel (TemMa) | Bug camocrosrtensnoi paborer | O1HAA dop- | 3aounas pop-
Ma Ma o0yueHus
00y4YeHHUS
Tema 1. OcHoBuble nousaTHst | PaboTa ¢ KOHCIIEKTOM JIEKIUH.
1 3aKOHBI XUMHH. JKBUBa- OTBeTUTH Ha KOHTPOJIbHBIE BO- 2 7
JICHT TIPOCHI.
Tema 2. Ctpoenue atoma. 2 10
[Tepmonuueckuii 3akoH u | PaboTa ¢ KOHCIIEKTOM JIEKITHH.
nepUoaNYecKast cuctema | OTBeTUTh HAa KOHTPOJIbHBIE BO-
XAMHYECKHUX DJIEMEHTOB MIPOCHI.
Tema 3. PeakmuoHHas crmo- 2 10
COGHOCTD BerecTs.  XiMi- PaboTa ¢ KOHCIIEKTOM JIEKIIUH.
OTBeTUTH Ha KOHTPOJIbHBIE BO-
YyecKasi CBSI3b HPOCEL.
Tema 4. Cxkopoctb xu- | PaboTa ¢ KOHCIEKTOM JEKIUH. 2 10
MHUYECKUX peaknuid U MeTo- | OTBETUTH Ha KOHTPOJIbHBIC BO-
Il ee perynupoBaHus. Xu- | npockl. Odopmiienue nadopa-
MHUYECKOE PAaBHOBECHE. TOPHBIX PaboT.
Tema 5. PactBopsl. IIpo- 2 8
IIECChl B PacTBOpax 3Jiek- | PaboTa ¢ KOHCIIEKTOM JICKITUH.
TponuToB. pH pacTtBopoB. | OTBETUTH HA KOHTPOJIbHBIE BO-
[IpowsBenenue  pactBopH- | mpockl. OopmieHue adbopa-
MOCTH TOPHBIX PaboT.
Tema 6. KomiuiekcHple co- | PaboTa ¢ KOHCIIEKTOM JIEKIIUH. 2 8
IMHCHUS OTBeTUTH HA KOHTPOJIHHBIE BO-
npocel. Odhopmitenne madopa-
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TOPHBIX paboT.
Tema 7. OxuciurensHo- | Pabora ¢ KOHCIIEKTOM JIEKIIUH. 2 8
BOCCTAaHOBUTENIbHBIE CBOM- | OTBETUTH HA KOHTPOJIHHBIC BO-
CTBa BENIECTB. DJEKTPOXH- | mpockl. OdopmieHue adbopa-
MHYECKHE CHCTEMBI TOPHBIX PadoT.
Tema 8. OOmme cBoii- | Pabora ¢ KOHCIIEKTOM JIEKIIHAH. 4 8
CTBa HEMETAJLJIOB OTBeTUTH HA KOHTPOJIBHBIC BO-
npocel. Odopmitenne nadopa-
TOPHOU PabOTHI.
Tema 9. OOmme cBoii- | PaboTa ¢ KOHCIIEKTOM JICKIIMH. 4 8
CTBa METAJIOB OTBEeTUTHh HA KOHTPOJIBHBIE BO-
npocel. Odopmienue madbopa-
TOPHOM PabOTHI.
Tema 10 KauectBennsiii | PaboTa ¢ KOHCIIEKTOM JIEKIIUH. 4 8
Y KOJIMYECTBEHHBIN aHa3 | OTBETUTh Ha KOHTPOJILHBIE BO-
TIPOCHI.
Tema 11 dusmko- 4 8
XHMIECKHE  METOTS!  AHA- PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
11132 BOLIECTR OTBeTUTH HA KOHTPOJIBHBIC BO-
MIPOCHI.
Hroro 39 93

[TepeueHp yueOHO-METOUUECKOTO 00ECIEYEHUS JUIsl CAMOCTOSTENIbHON pabOThI IO AUCLIU-
winHe (MOJYIIIO):
1. [Tanduros B.®., Ky3nernonra P.B., Tapacosa C.B., llleaxoBaukosa H.B.
Meroandeckoe pyKOBOJCTBO K JIaDOpaTOpHBIM paboTaM MO XMMHUH, M3AaTENbCTBO MMHUUYpHH-
CKOT'0 TOCYJJapCTBEHHOTO arpapHoro yHuBepcutera, 2024 .- 134c.
2. ITandutoB B.®., Ky3uenona P.B., Tapacosa C.B., lllenkoBaukosa H.B.
MeTtonnyeckoe pyKOBOACTBO K CaMOCTOSITENIbHON padore o xumuu. Paznen «Heoprannueckas
xumusg» U3n-so Muul’AY, 2025
3. Manguros B.®., Ky3nenosa P.B., Tapacosa C.B., lllenkoBaukosa H.B.
Metoandeckoe pyKOBOJCTBO K JaOOPATOPHBIM 3aHATUSAM M CAMOCTOSITEIBHON paboTe M0 XUMHUU
JUTSL CTYJIGHTOB arpOHOMHYECKHX By30B M31-Bo Muul'AY, 2025

4.6. KypcoBoe npoeKkTHpOBaHHe HE IPEIYCMOTPEHO

4.7. Coaep:kaHue pa3iesi0B JMCHUTIMHBI
Pazgean 1 Teoperuueckue 0CHOBBI
1. OcHoBHBIE OHATHS U 3aKOHBI XUMHH. DKBHBAJIEHT.
Mecto XUMHu B IICeJIOM U H€0pF3HH‘—I€CKOﬁ XUMHHU B YaCTHOCTHU CPCIU €CTCCTBCHHO - HAYUHBIX
mucturuinH. CTeXruoMeTpuuecKrue WHIASKCH B Ko uimenTsl. Monb, MoJsipHasi Macca, XUMH-
YyeCKUi OKBUBAJICHT, (baKTop OKBHUBAJICHTHOCTHU, MOJIApHAA MacCa SKBHUBAJICHTA.
3aKOH COXpaHEHHUsI MACChl U SHEPTHH. 3aKOH KPATHBIX OTHOIIEHHH. 3aKOH MMOCTOSIHCTBA COCTaBa!
JATBTOHUIBI U OCPTOJUIH/IBI. 3aKOH SKBUBAJIICHTOB. 3aKOH ABOTaJpO U CJIEACTBHUS W3 HETO. 3a-
KOH TPOCTBIX 0ObEMHBIX OTHOIICHUH.
Hcnonp3oBanne XUMHUYECKUX TOHATHH, 3aKOHOB M METOJIOB MCCIEIOBAHUS B CEIILCKOXO3SH-
CTBEHHBIX U OHMOJOTMYECKHX HayKaX. DKOJOTHYecKas OMacCHOCTh HETPAMOTHOTO MPUMEHEHUS
XUMHYECKHUX ITPOJTYKTOB B CEIBCKOM XO35MCTBE.
2. Ctpoenne aroma. Ilepuonnyeckuii 3aK0H U MepPUOANYECKAS CHCTEMA XUMHYECKHUX dJe-
MEHTOB
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Crpoenue aroma. OCHOBHbBIE IPUHILIMIIBI KBAHTOBOM TEOPUM CTPOEHUS BELIECTBA: IPEICTaBIIe-

HUS O KOPILYCKYJIIPHO-BOJHOBOM [JyallMu3M€ SIBJICHHHM MHKPOMHDA, NPUHIUIIC HEONPEACICHHO-

ctu, ypaBHenuu lllpenunrepa, BoIHOBOWM (yHKIMH, aTOMHOW opOutanu. KBanToBBIE umcrna:

IJIABHOE, OPOUTAIIbHOE, MAaTHUTHOE U CIIMHOBOE. DHEPreTUUECKUe YPOBHU M MOJAYPOBHU aToMa.

Bua BOTHOBBIX (YHKIMH, OTBEUYAIOMINX Pa3IMYHBIM OpOUTAIbHBIM KBAaHTOBBIM YHCJIaM, M pac-

npezieseHre IEKTPOHHON MNIOTHOCTH HA PA3JIMYHBIX aTOMHBIX OpOUTAISX.

[TpuHIMIBI 3aMTOTHEHHS SJIEKTPOHHBIX OpOHTaNel aToMa B OCHOBHOM COCTOSIHUM: TpuHIwm [la-

yid, ipaBuiio XyHJa. DJIEKTPOHHBIE eMKOCTH OpOMTAJICH, TTOAYPOBHEH M YPOBHEH aToMa.

Crioco0bI 3amucH 3JEKTPOHHBIX (HOPMYIT aTOMOB 37eMeHTOB. [IpencraBieHuss 00 IEKTPOHHOM

OCTOBE U OpOUTAJIAX BAJICHTHBIX YPOBHEH aToMa.

Ilepnonnueckas cucrema sineMeHToB [l. M. Menneneesa. Iloctpoenue cTpyKTypsl epuoguyde-

CKOM CHUCTEMBI, UCXOJS U3 DHEPreTUYECKOU IOCIEJ0BATEIbHOCTH MOAYPOBHEH MHOIOJIEMEHT-

HBIX aroMoB. [loHsTHE TIepuona u ero ¢popmupoBanue o npasuwiaM KieukoBckoro. I[Tpuynnb

Pa3IMYHON JJIMHBI IIEPUOIOB; S-, P-, d-, f-2IeMEHTHI 1 UX PACIONIOKEHHE B CTPYKTYpE MEPUOIH-

yeckoit cuctembl. CoBpeMeHHast (OPMYITHPOBKA MEPUOINIECKOTO 3aKoHA. JJITMHHO- U KOPOTKO-

HEpUOJIHBIA BapHaHThI MEepUOANYEecKOl cucteMbl. X ocoGeHHocTH. PacnosnoxeHune B HUX Me-

TaJJIOB U HEMETAJJIOB. 3HAUEHHE NIEPUOANYECKOT0 3aKOHA JIJIsl XUMHUHU.

CBoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMAJ HOHU3ALUHU, CPOACTBO K AIIEKTPOHY, IEKTPOOTPHULIa-

TEIBLHOCTh, panuychl Ban-aep-Baanbca), o0mme XxuMuyeckre CBOMCTBA 3JIEMEHTOB U MEPUOIU-

YeCKUH XapakTep UX U3MeHeHus. PeaklinoHHas ClIOCOOHOCTh BELIECTB.

3. Peakuuonnasi cnoco0HOCTH BeliecTB. XHMHYECKasl CBS3b.

PeakimonHas cnocoGHOCTh BemecTB. KHCIOTHO-OCHOBHBIE CBOMCTBa BemiecTB. Komiuiemen-

TapHOCTh. CTpOEHHUE BEIIECTBA B KOH/IEHCUPOBAHHOM COCTOSIHUH.

XuMuyeckasi CBA3b. THIBI XMMMUYECKOH CBS3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas, BOIO-

poanas. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT

XapaKTepUCTUKU CBA3EH: IEKTPUUECKUE AUIMOJIbHBIE MOMEHTHI, 3()()eKTUBHBIE 3apsi/ibl aTOMOB,

CTEIEHb HOHHOCTH, HAIIPABJICHHOCTh Y HACBIIIEHHOCTD, YJHEPTUS U JUIMHA CBSI3H.

Meton BaJeHTHBIX CBSA3€H MU OCOOCHHOCTH MCIHOJIB3yeMOM B HEM BOJHOBOH (yHKIWHU, G- U T-

CBSI3U.

Tumnbl ruOpUIN3aUN AaTOMHBIX OpOUTANIEH U T€OMETPUS MOJIEKYJI.

MeTton MONEKyISpHBIX OpOUTaiel U 0COOEHHOCTH HCHOJIb3yEMOM B HEM BOJIHOBOM (DYHKIIHH.

CBsI3bIBAIONINE U PA3PBIXJIAIONINE MOJIEKYIIpHbIE opOuTanu. VX 3anoiHeHue 3JeKTpoHaMH, IMo-

PAOK U 3Heprus cBsizel. CBsI3U B ABYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.

ITposiBneHne CBONWCTB XMMHUYECKUX CBSI3€H B TBEPIOM COCTOSIHMM BEILLECTBA.

Oco0eHHOCTH MOHHOM CBSA3M U CTPOCHHE MOHHBIX KPUCTAIIOB C OJJHOATOMHBIMU U MHOTOaTOM-

HbIMH MOHaMHU. CBOMCTBA MOHHBIX KPUCTAJUIOB. MOJNEKYISpHbIE U KapKacHbIE KPUCTAIUIBI, UX

CBOMCTBA.

[TpuMeHeHHE TEOPUH XUMUYECKOH CBSI3U B XUMHUM U OMOJIOTUU. DHEPIus KOBAIEHTHBIX CBA3EH U

SHEpreTHKa XUMHYECKUX peakuuil. [Ipenckazanne reoMeTpun MOJIEKYII.

4. CKopocTh XMMMYECKHX PeaKIuil 1 MeTOAbI e¢ peryJlupoBaHusi. XUMHYECKOe PaB-
HOBecHe.

OCHOBBI XMMHUYECKON KHHETUKU ¥ TEPMOINHAMUKH.

CKOpOCTh XUMHUYECKON PEaKLIMK, METOBI €€ peryanpoBanus. [IoHATHE O CKOPOCTH XUMHUUYECKOU

peakuuu. MictuHHas (MrHOBEHHAas) CKOPOCTh peakiui. OCHOBHbIE (PAKTOPBI, BIUSIONIME HA CKO-

pPOCTh peakiuu. XUMHUYECKasl Peaklns KakK ITOCJIEeI0BAaTEIbHOCTh 3JIEMEHTAPHBIX CTaqui. 3aKOH

JEHCTBYIOIMX MacC — OCHOBHOM 3aKOH XMMHYECKOW KMHETMKHU AJI AJIEMEHTapHOM CTalWH.

KoHcTaHTa CKOpOCTH peakiuu.

3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuuu oT Temieparypsl. Ilpasuwio Bant-I'odda. Ypas-

HeHue Appenuyca. [IpencraBnenue 00 sHepruu akTUBALMM, SHEPrETHUYECKOM Oapbepe U mepe-

XOJITHOM aKTMBUPOBAaHHOM KOMILIEKCE.

Karanus u ¢pepmerTsI. MeTONBI peryIupoBaHUs CKOPOCTH XUMHUYECKOW pEaKIIiu.

3HaYeHNEe XUMUYECKOM KUHETHUKH B XUMHUHU, OMOJIOTHH U CEITbCKOM XO3sIHCTBE
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XUMHUECKOE PAaBHOBECHE KaK PE3yJIbTaT CaMOIIPOU3BOJIBHOTO MPOTEKAHUS 00PaTUMON peaKLnu.
[IpoTonuTnyeckoe paBHOBecHE. JIMHAMUYECKHUIN XapakTep XUMUYECKOro paBHOBecus. [IpuzHaku
UCTUHHOIO paBHOBecus. [lpencraBieHne O KBa3sMpaBHOBECUU U IICEBAOpPaBHOBECHU (MeTacTa-
OMJIBHOM COCTOSIHUH).
3akoH neiicTByromux Macc. Koncranra pasHoBecus. CMelleHre paBHOBECHUS P U3MEHEHUU
KOHILIEHTpauuu, Temneparypsl u gasinenus. [Ipunnun Jle [Hlatense.
Posib xuMHYECKHX paBHOBECHI B IPUPOJIE.
CocrosiHue BelllecTBa; TeEMIEparypa U JaBJICHUE KaK MapaMeTpbl, ONPENEISIOIINE COCTOSHUE
BEILECTBA.
OHTanbnus Kak (QYHKIUS COCTOSHUS BEIIECTBA, KaK Mepa 3alaceHHOM BEIIECTBOM SHEPruu.
DJeKTpoHHas1, KoyiebarenbHas, BpalareiabHas M MOCTyNaTelbHas COCTABISIONINE SHTAJBITHH.
CBs13b SHTAJIBINY U TEIUIOEMKOCTH. DHTANBINS U TEIUIOBOH 3¢ ekt peakuuu. Beruucnenue sH-
TQJIBIIUU PEAKIMH 0 3HAYCHUSM DSHTAIBINN OO0pa30BaHHS MPOIYKTOB M PEAreHTOB PEaKIUH.
3akoH ['ecca.
CBoboanas saeprus ' mb0ca kak QyHKIUS COCTOSHUS BEIIECTBA.
AG peakiuu Kak MprUYuHA MPOTEKAHMsI CAMOITPOU3BOJIbHBIX peakiuid. CBsi3b AG peakiuu ¢
KOHCTaHTOH paBHOBecHs peakiuu. Berancnenne AG peakuuu 1mo 3HaueHUsIM CBOOOTHBIX SHEP-
ruil 00pa30BaHus MPOJYKTOB U PEAreHTOB PEAKIUH.
OHTponus. BeposTHOCTP MaKpOCOCTOSIHUS KaK YMCIIO MUKPOCOCTOSIHUM IPH 33JaHHON DHTpPO-
MU KaK MEpa BEPOATHOCTU MAKPOCOCTOSIHUS. BbIUMCIIEHNE SHTPONUU peaklMH MO SHTPONUSAM
IIPOJIYKTOB M PEAreHTOB peakuuu. BTOpol 3aKOH TEpMOAMHAMUKM KaK KPUTEpUN HAIIpaBICHUS
XUMHUYECKON peakiuu. DHTANBIIUIHBIN U SHTPONUMHBIN BKIAAbl B CBOOOJHYIO SHEPTHUIO peak-
uuu. MIX oTHOCHTENIbHAS POJIb.
[IpuMeHeHre U 3HAUEHHE PHEPreTUKU XMMUYECKHX peakuuid. [IporHo3upoBaHue HarpaBiIeHUs
peaknuii. Bo3aMOXHOCTH pacuera U MpHOImKeHHBIX oleHok AG peakuuii. DHEpreTnka OHOCHH-
T€3a U CUHTE3a HEyCTOMYUBBIX COCIUHEHUM.

5. PactBopsl. IIpoueccsl B pacTBopax 3jekrpoautos. pH pacreopos. Ilpoussenenune
PacTBOPHUMOCTH
PactBopsl, qucnepcHsle cUCTEMBI. PacTBOPBI Kak CMECH MOHHO- M MOJEKYJISIPHO-AUCIEPCHOTO
ypoBHs. MneanbHble U HeupaeanbHble pacTBOphl. [IpuunHBI 00pa3oBaHUs BOJHBIX PACTBOPOB.
CniocoOslI BeIpaykeHus1 KOHIIeHTpaluii. HapoiHo-X0351CTBEHHOE 3HAUYE€HUE PACTBOPOB.
PactBopsI 351€KTpoanTOB. THUIBI CHIIBHBIX 3JIEKTPOIUTOB. ['Maparaiusi HOHOB. DHEPrus ruapa-
tanuu. [lepBuuHas u BTopuuHas rujpatHeie o0osnouku. KpucrammoruapaTsl. 3aBUCUMOCTD pac-
TBOPUMOCTH CHJIBHBIX DJIEKTPOJIUTOB OT SHEPIMH KPUCTAJUIMYECKOM PEIIETKN U YHEPTUH THIpa-
TalMy MOHOB. AKTUBHOCTb, KO3((DULIMEHTHI aKTUBHOCTU. BOOpOIHBIN NOKa3aTeslb U IPOU3Be-
JICHHE PACTBOPUMOCTH 3HAuCHHE PACTBOPOB CUJIBHBIX AJIEKTPOJIUTOB B XMMHUHU, OMOJIOTHH, T€O0-
xuMuK. Tumel cnabbIx 31eKTpoauTOB. KOHCTAHTHI M CTENEHH AUCCOLUAIMH CIA0bIX 3JIEKTPOIH-
ToB. Bosia kak cnalbiil 31eKTpoauT. KucioTHO-OCHOBHBIE CBOMCTBA BellecTB. BomopoHbIl U
TUIPOKCHIIBHBIN MOKa3aTrenu pacTBopoB. CrocoObl U3MepeHus: BOAOPOJHOro rMokasarens. by-
(bepHbIe pacTBOPHI.
Teopust snexkTponuTryeckoil auccoruanuu. ['uaponus coneit. Tunsl rugponusa . CreneHs TUI-
poJM3a, KOHCTaHTa TUAPOSIU3a. 3HaUeHUE PACTBOPOB CIA0BIX AJIEKTPOJIUTOB B XUMUH, OMOJIOTHU
U T€OXUMUHU

6. KomnuiekcHble coequnenns. Kommiekcuelie coequnenusi. CTpoeHue, CBOMCTBA.
CocraB, CTpOoe€HHME M CBOMCTBAa KOMIUIEKCHBIX coennHeHnid. KoopannanmonHnas teopust BepHe-
pa. XUMHYECKasl CBA3b B KOMIUIEKCHBIX COCIUHEHUAX. Teopuss KOOpANHALMOHHON XUMUYECKOU
CBSI3U: METOJI BAJICHTHBIX CBA3EH, TEOPHS KPUCTAJUIMYECKOTO MOJIsl. 3HAYEHNE KOMIUIEKCHBIX CO-
eAVHEeHNH. J(uccounanus U ycTOMYMBOCTh KOMIIEKCHBIX COeAMHEHUH. IX HOMeHKnaTypa. 3Ha-
YeHHe KOMIUIEKCHBIX COeMHEHUMN. XI0popuiu1, TeMUH, pepMEHTHI - MPUPOJIHBIE KOMILJIEKCHBIE
coeMHeHus. 3HaueHNe KOMIUIEKCHBIX COEMHEHUH B Onoxumuu kiietku. HoBoe HampasieHue B
XUMHUHM — OMOHEOpraHuvecKasi XuMusl.
7. OKHMCIUTETbHO-BOCCTAHOBUTEIbHbIC CBOMCTBA BelIECTB. JJIEKTPOXHMHUYECKHE
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CHCTEMBI
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiiy. CTerneHb OKUCIICHUS U MpaBuia ee HaX0XKICHUS.
Okucnurenu U BoccTaHOBUTENN. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE (3JIEKTPOIHbIC) TTOTCHIIH-
anbl. 3aBUCUMOCTD MOTEHI[MAIAa OT aKTUBHOCTEN MOTEHIMAI-OMPEEIIAIONINX BEIIECTB. Y paBHe-
nue Hepucra. Omnpenenenue HampaBieHUs M TIIyOMHBI TPOTEKAHUS  OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUHU C IOMOIBIO OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX MOTEHIIHAIIOB.
Ponb oxucanTeIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM B IPUPOJIE.
Paszgen 2. Xumus 3j1eMEHTOB TPy NePUOAUYECKO CHCTEMBI.

8. O0mme cBOIiCTBA HEMETAJLIIOB
Bonopoa. CBoeoOpa3ue cTpoeHus: aToma BOJ0po/ia, PU3NUECKUX M XMMHUYECKUX CBOMCTB 3TOTO
DJIEMEHTA.
bunapHble coenMHEHHUs BOJOPOJA C 3JIEKTPOOTPUIATEIbHBIMU 3JIEMEHTAMH, UX IOBEICHHE B
BOJIHBIX pacTBOpax. ['uaparaiusi mpoToHa.
KoBanentueie ruapunbl anemedHToB | HIA—IVA-ioarpyni, ux ocHOBHbIE (U3UYECKHUE U XUMH-
YECKHUE CBOMCTBA.
['uapuabl MIENTOYHBIX U IIETOYHO3EMENbHBIX METAIIOB, UX cojeo0pa3Hblii xapakTep. ['uapua-
MOH KaK BOCCTAHOBHTEIIb U JIUTAH]I.
Bopa, reomerpust u cBoiicTBa ee Monekyibl. CTpyKTypa Jiba U >KUJIKOH BOJbI. XHUMHUYECKUE
CBOMCTBa BOJbl. BO/1a Kak pacTBOPUTENb U JIMTAH/.
3HaueHue BoJOpoIa Kak HauboJiee paclipoCTPAaHEHHOTO AyieMeHTa BeenenHoii.
Bonoponconepxaiiye opraHuueckiue COCIUHEHUS KaK OCHOBHBIE KOMIIOHEHTHI JKMBOTO BEIlle-
cTBa. Posib BOJIBI Kak cpeooOpasyroniero BenecTra KieTku. Boga B cenbCckoM X03sHCTBE. JKO-
JIOTUYECKHE ACTIEKTHI BOJIOTIOJIb30BAHUSI.
JuaemenTsl IVA-nnoarpynmsi.
Oco0eHHOCTH XUMHUECKHUX CBSI3EH yriepoa — YIJIepo/, CBs3eH yriepoaa ¢ BOAOPOJAOM, a30TOM
U KHCIIOPOJIOM M CBSI3€M KPEMHHS C KHUCIOpOAOM. BriTekaronine u3 CBONCTB CBsI3€i pa3inuus B
npupojie OMOMOIIMMEPOB M CUITUKATOB KaK BAXKHEHIIMX KJIACCOB MPUPOHBIX COCAMHEHHUH yTiie-
poJia U KpEMHHSL.
XuUMHST HEOPTAHMYECKUX COCIMHEHHMM Yriepoja: YIJIEKHCIIOro ra3a M e€ro MPOU3BOIHBIX, KOM-
TUIEKCHBIX coeAnHEeHUu ¢ C-IOHOPHBIMH JTUTaHIaMHU.
Oco0Oennoctu cpszeit C—H, C—C, C=0 kak ocHOBa OMO’HEPTETUKN U KOHCTPYKIIMOHHBIX PO-
JIeH yTIeBOIOB U JUIMUJO0B B KIIETKE.
3HavueHHE COCAMHEHUH yTIiepo/la B CEIbCKOM XO03siicTBe. KpyroBopoT yriepona B mpupoje.
TomnuBHas JHEPreTMKa, MOJUMEPHI KaK TEXHUYECKHEe MaTepuajibl C I[IUPOKUM CHEKTPOM
CBOMCTB. DKOJIOTHYECKHUE aCTIEKThl XUMHUH YTJIEpOa.
XuMus OMHApHBIX coennHeHu kpeMHUs. OCOOCHHOCTH WX TEPMOIAMHAMUKH, UX PEAKIIUU C BO-
JIOM ¥ KUCIIOPOJIOM.
KpemueseM, cunukaTsl U alrOMOCHUIMKATHI Kak MouBooOpazyromme MuHepaibl. OcOOEHHOCTH
CTPOCHUsI BOJOHAOYXAIOIINX, CIIOCOOHBIX K MOHHOMY OOMEHY CHJIMKATOB THUIIA MOHTMOPHJLIO-
HuTa. VX 3HaueHue A MI010poaus MOYB.
HapoHo-X03siicTBeHHOE TPUMEHEHUE CUITMKATOB U IPYTUX COCTMHEHHUN KPEMHHUSI.
Oco0eHHOCTH XMMUU TepMaHus, 0JI0Ba U CBUHIIA. [[pMeHeHne STUX DIIEMEHTOB U UX COEIUHeE-
HUH. DKOJIOTUYECKasl OITACHOCTh COSIUHEHUN CBUHIIA.
DJieMeHTHI VA-NIOATpYyNNbI.
Oco0eHHOCTH XUMHYECKHUX CBSI3€H a30Ta ¢ BOJOPOJIOM, YIIIEPOJOM M KUCIOPOJIoM, a (hocdopa ¢
KHCIIOpooM. PaznuyHas nmpupoaa BaxKHBIX KJIACCOB COETMHEHUM 3THUX 3JIEMEHTOB.
TepmonuHamMuueckas HEYCTOMYUBOCTh OOJBITMHCTBA XUMUYECKUX COCIMHEHUHN a30Ta, €e MpH-
YHHBI ¥ MPOSIBJICHUE B XUMUHU U TIPUPO/IE.
XuMHST MOJIEKYJISIPHOTO a30Ta, aMMHaKa U €ro MMPOU3BOIHBIX, OKCHIOB a30Ta, A30THON KHCIIOTHI
U ee COJIEH.
OcobeHHOCTH a30Ta Kak OMOreHHOoro 3neMeHTa. Crernudurka XUMHYECKUX CBSI3E€H a30oTa B OWO-
MoJleKyiax. BakHble azoTcojepsKaue OHMOMOJICKYNbl, UX 3HAUYE€HHUE B JCATCILHOCTH PACTH-
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TEJbHBIX U YKUBOTHBIX KIIETOK.
3HaveHHe a30Ta Kak djeMeHTa nutanus. KpyroBoport azora B mpupoje. A30THBIC yI00peHus,
HKOJIOTMYECKUE aCIIEKThl UX IPUMEHEHMSL.
Oco0eHHOCTH TePMOJUHAMUYECKON YCTOMYMBOCTU Pa3IMUHbIX coelnHeHui (hocdopa B 3eMHBIX
ycioBusix. UX mpyUuuHbBI U IPOSIBJIICHUS] B XUMHH U IIPUPOJIE.
Xumus oprodochopHoit KuciaoTel U ee coneil. Konaencupoanubsie GpochopHbie KUCIOTH U UX
COJIN.
Ocob6ennoctu ochopa kak 6moreHHoro ieMenta. Crnenuduka MoBeIeHNs U 3HaYCHUE COCIH-
HeHuit pocdopa B Guocucremax. Baxxabie OMOMOIIEKYIIBI, coaepkaime Gocdop.
3nauenue Gocdopa kak ieMenTa nutanus. Kpyroropot docdopa B mpupose.
JuemeHThl VIA-moarpynns.
CnocoOHOCTh KUCIOpOAa 00pa30BbIBAaTh MPOYHBIE CBS3U C YIJIEpOaAOM, KpeMHHeM, Gochopom,
cepoil. MHorooOpa3sue 1 U3MEHUYNBOCTh CBOMCTB CBS3€H KMCIIOpPO/ia C YIJIEPOJOM U BOAOPOJIOM.
MounekyIapHbII KUCIOPOJ KAaK OKUCIUTENb. TepMOAMHAMUYECKasl YCTOMYMBOCTb M pacIpo-
CTPAaHEHHOCTb KHCIIOPOTHBIX coeauHeHHH. OKCHIbI, KACIOPOAHbIE KUCIOTHI, aM()OTEpHBIE CO-
€IMHEHUs, OCHOBAHUs, COJIM KUCIOPOJHBIX KUCIOT KaK Ba)KHEHIIME KJIACChl COeIMHEHUM. Pa3-
HOOOpa3ue ux crpoenus. Ilepokcu Bogopoia u Apyrue nepoKCubl.
MonekynspHslii KUcaopoJ B OuosHepretuke. Poib (pyHKIHMOHAIBHBIX KUCIOPOACOIEPKAIIUX
rpymi B OMOMOJIeKynax. DKOJOrHIecKast pojb KUCIOPOa U 030Ha aTMochepsl.
Oco0eHHOCTH XMMHUYECKUX CBsi3el cepbl. [[pouHOCTD CBsI3€l cephl ¢ KUCIOPOIOM U BOAOPOIOM.
TepmoauHaMu4eckass yCTOWYMBOCTh OMHAPHBIX COCTUHEHHUN Cepbl, MX peakiuu ruaponusa. Co-
€AMHEHUS CEePBI C BOAOPOJIOM U KuciopogoM. CepHas Kuciora, cyibdaTtel. CepHUCTBHIN a3, cep-
HUCTAs KUCJIOTA, CYyIb(UTEL. CepoBOIOPOI U MOIUCYTb(AHBI.
Cepa kak OuoreHsslii s1emeHT. [Ipumenenne cynbhaToB U APYrHX COCAUHEHUN CEpBl B CEllb-
CKOM X0341cTBE. DKOJIOrH4€ecKasi ONaCHOCTh CEPHUCTOTO rasa.
JuemenTsl VIIA-nmoarpynmnsl.
DNEKTPOHHOE CTPOCHHUE ATOMOB TFaJIOT€HOB U 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB rajlor€HOB B
HNOJArPYIIIIE.
[Tpupona obpa3zyembIx rajoreHaMH XUMUYECKUX cBsi3edl. CTeneHu OKHCIEHUS TaJloreHOB B CO-
eauHeHusx. [[puurHbl OTCYTCTBUA B IPUPOJI€ KOBAIIEHTHBIX COEIMHEHUN TraJOreHOB.
OcoOeHHOCTH CBsI3ed, TEPMOAMHAMMKY U CTPOEHUSI KOBAJIEHTHBIX coenuHeHuil ¢ropa. Cucre-
MaTHKa KOBAJEHTHBIX coequHeHHud ¢Topa. DTopoBoaopos, (HTopoBoAOpoaHas (TJIaBUKOBAs)
KHCIIOTA.
Oco0eHHOCTH CBA3EH, TEPMOJIMHAMHUKH M CTPOEHUS KOBAJIEHTHBIX COEIMHEHUH XJIOpa B CpaBHE-
HUU C COeAMHEHUsMU (PTopa. XJIOPOBOAOPOI, XJIOPOBOJAOpoaHas (coysHas) kuciora. Coenu-
HEHUS C MOJIOKUTEIbHBIMY CTETICHSIMU OKUCIIEHUS XJIOPa, UX XUMHYECKUE CBOICTBA.
OcoOeHHOCTH XJIOpa KaKk OMOTeHHOTo 3JeMeHTa. Poib Xjopa B KJIETKe, €ro KpyroBopoT B HpH-
pojie, IPUMEHEHHE ero COeAMHEHUH B celbcKoM Xo3sicTBe. DTOp Kak OMOIOTMYECKH HEeoOXo-
JUMBIN JIEMEHT U KaK JIEMEHT-3arps3HUTENb OKPYKaIOIEeH Cpebl.
JuemenTsl VIIIA-noarpynnsi.
DIIEKTPOHHOE CTPOCHHUE aTOMOB OJIarOPOJIHBIX Ta30B U OCOOCHHOCTH MX XUMUYECKHUX U (pU3HUe-
ckux cBoicTB. CoelMHEeHUs 0JaropoIHbIX ra3oB.

9. O01mme cBOICTBA METAJLIOB
JuiemenThl [A-noarpynnsl.
XUMUYECKUE CBOMCTBA IIEIOYHBIX MeTauioB. lllenouHble MeTamabl Kak BOCCTaHOBUTENH. Mx
CHOCOOHOCTh 00Pa30BBIBaTh OMHAPHBIE COSAMHEHUS IyTEM CHHTE3a U3 MPOCTHIX BEIIECTB.
KatnoHs! 1men04HbIX METAJIJIOB KaK BayKHEHIIasg XuMudyeckas popma ux CylIeCTBOBAHUS B MPHU-
poJie, CBOMCTBA ATUX KaTHOHOB. KaTHOHBI LIEIOUYHBIX METAJUIOB B COEIMHEHUSAX C HOHHBIMH pe-
IIETKaMH: B OMHAPHBIX COEAMHEHUAX M COJsX. Peakiuu OMHApHBIX cOeMWHEHM ¢ Boaou. [ wu-
paTUpOBaHHBIE KATHOHBI LIEJIOYHBIX METAJUIOB. BpICOKas pacTBOPUMOCTH COJIEN ILETOYHBIX Me-
TaJuIoB B Boze. Kpucramnoruaparsl.
Mannast cknonroctsh katnoHoB Na* u K* k kommiekcoo6pazoBanuio. KOMIUIEKChI 3THX KATHOHOB
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¢ Ouomonexynamu. KaTHOHUTHI W HOHHBIA OOMEH HATPUS, KAIHUS W APYTUX OTHO3APSTHBIX
MOHOB ITOYBEHHOI'O PAcTBOpa. PerynsTuBHbBIE pOIM KAaTUOHOB HAaTPUS U KIS B KUBOU KIIETKE.
Kanwuii xak He0OXOJMMBII AJIEMEHT IIUTOIIA3MBbl, HATPUN KaK JIEMEHT MEXKJIETOYHBIX PACTBO-
poB. HaTpuil n Kanuii Kak KOMIIOHEHThI TIOYBbI U MIOYBEHHBIX PACTBOPOB. Kanuii kak 3j€eMeHT
IIUTaHus pacTeHui. KpyroBopoTsl HaTpus U KaJlusl B IPUPOJIE.

OuemenTsl | |A-oarpynnsi.

OTaMuus YNEKTPOHHOTO CTPOoeHHs atoMa Be u xatnona Be?* or cTpoeHns aTOMOB M KaTHOHOB
MarHusi, MIeI0YHO3eMeNbHbIX MeTaioB. [IpeoOnananue KOBaJIGHTHBIX CBSI3eH B COCAMHEHMSIX
OepULTUSL U MOHHBIX — B COCIMHEHUSX I1IETOYHO3EMENIbHBIX METAILIOB.

OuznyecKkue U XUMUYECKHE CBOMCTBA METAJUIMUECKOro Oepuiius. bunapHele coeanHenus, 06-
pa3yemble OepHIUTHEM, UX CTPOCHHUE W XUMHUYECKUE CBOiCTBA. OKCHI, THAPOKCUI M aKBAKOM-
miekc [Be(OH2)4]?*, ux amdoreprocTh. KOMIIIEKCHbIE COeIMHEH s OepUILIHISL.

PuU3NYEeCKUe U XUMHUYECKHE CBOWCTBA MAarHUsl U KajblMs, UX BOCCTAHOBUTEIBHBIE CBOMCTBA.
TepmoannaMmuka oOpa3oBaHUs OMHAPHBIX COCIWHEHUN MarHus W KajblUs IMyTEM CHHTE3a W3
AJIEMEHTOB.

Katnons: Mg?" u Ca®" kak Baxmseiflmue (hOpPMBI CYIIECTBOBAHMS 3THX JIEMEHTOB B MPUPOJIE,
CBOICTBA 3TUX KAaTHMOHOB. bHHApHBIE COCNMHEHHUS, COJIM MAarHus M KaJIbIUs KaK COCAUHEHHUS C
MOHHBIMU perieTkamMu. Peakiyy OMHapHBIX COeTMHEHUI ¢ BOJOM.

I'mapatupoBanssie KaTHoHbl M@? 1 Ca?’. OTiiuMs B CTPOSHHH WX TIEPBHYHBIX M BTOPHYHBIX
TUAPATHBIX cdep, UX JTa0UIbHOCTh. Pa3inune B paCTBOPUMOCTH COJICH MarHus U KalblUsi U CO-
neit natpus u Kamus. Kpucramioruapats! coseif oTux Metamnos. Katuonsr Mg?* u Ca?* B non-
HOM OOMEHE.

KomMrutekcHbIe COeTMHEHUST MarHus ¥ KaJIbIHs C HCOPTaHUISCKUMH U XeTIaTO00pa3yIONIMMH JIH-
raHjamu.

Mg?" u Ca?" B sxmBoii Ki1eTKe. Ponb Maraus B xaopodumie. KaTHoHb! MarHus U Kansus B ep-
MEHTAaTHUBHBIX PEAKLUAX, UX PETYISATUBHBIC PO B KIIETKE.

Marnuii 1 KajabIlui KaK MUTATeIbHbIE KOMIIOHEHTHI TT0YB. X MOHOOOMEHHOE TTOBEICHUE B MOY-
BaXx.

Marauii ¥ KanbLMICOAEpKAINE TPUPOJIHBIE U UCKYCCTBEHHBIE CTPOUTEIBHBIE U KOHCTPYKIIU-
OHHBIE MaTepHaiibl. Bsbkyniue Marepuansl. beToH, CTEKI0 U KepaMHKa B CTPOUTEIBCTBE, TEXHU-
Ke.

daemenTsl | H|A — moarpynmsi.

OTauyne 3JIEKTPOHHOTO CTPOCHHS aTOMOB 0Opa M aJIFOMUHHUS OT CTPOCHHS APYTHX DJIEMEHTOB
noarpynnsl. [IpeoOnananue KOBaJIGHTHOTO XapakTepa CBS3€il B COEIWHEHUsX Oopa U JABOM-
CTBEHHBI MOHHO-KOBAJIEHTHBIN XapaKTep CBA3EH alFOMUHUA.

Ou3nyeckue ¥ XUMHUYECKHE CBONCTBAa dJIeMEHTHOro Oopa. TepmoamHamuka oOpa3oBaHUsl OH-
HapHBIX COEAUHEHUN 00pa, UX CTPOCHUE W XMMUUYECKHE CBOMCTBA. KuciopomHeie coenHEHUs
Oopa: okcu, 60pHas KHCIOTa, TOTUKUCIOTHI 00pa, UX COJH.

dusndecKkue U XMMUYECKUE CBOMCTBA METAIUNIMUECKOTO aTlOMUHMS. TepMoanHaMuKa oOpa3oBa-
HUSl OMHAPHBIX COCNMHEHUN aTIOMUHUS U3 MPOCTHIX BEIIECTB, BAKHEHIINE XUMUYECKHE CBOM-
CTBa OMHAPHBIX COCTMHECHHUI ATFOMUHUSI.

OKcuapl U TUAPOKCUIBI AIFOMUHUSA, pa3HOOOpa3ue UX CTPOCHHUS, aM(POTEPHOCTh ITUX COCIUHE-
HUM, peaKUd UX B3aUMHOTO MTPEBPAILICHHUS.

AxBakomiiekc katuoHa A1%*, ocobeHHOCTH €ro cTpoeHHs M HOBeleHHs B pacTBopax. Comu
ATIOMUHUS, X KPUCTAILIOTHAPATHI, pACTBOPUMOCTh B BOJAE W ruaposin3. KommiekcHsie coenu-
HEHUS AIFOMHHUS, UX YCTOWYMBOCTH B BOAHBIX pacTBopax. bop u anmoMuHNM B OMOCHCTEMAaX.
IlepexoaHbie MeTALIIbI.

3aBUCHUMOCTh CBOWMCTB TEPEXOJIHBIX METaNIOB OT 3JCKTPOHHBIX CTPYKTYp S-, p-, d- u f-
o xypoBHei aToMoB. OCOOEHHOCTH aTOMHBIX XapaKTepucTHK O- u f-MeTamios, oTinyaromue ux
OT S-METAJLIOB.

®uznyeckue CBOMCTBA MEPEXOAHBIX METAUIOB UM MPHUUYMHBI UX pa3HooOpasus. O0mue xumude-
ckue ocobenHocTH d-metayuioB. PasHooOpa3sue creneHeill OKHCICHUS, YCTOMYMBBIX MPH OObIY-
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HBIX ycsi0BUsAX. COeAMHEHMSI C BHICIIMMM M HU3ILIMMU CTENEHSMU OKHCIEHUS. DIEKTPOXUMHUYE-
CKHE CHCTEMBI U3 METAJIJIOB U MX COCAMHEHUM.

Beicime okcupl 3d-METaIUIOB U X TPOU3BOJIHBIC: KUCIIOTHI, MIOJUKUCIOTHI, cOi. CXOJCTBO C
COEIMHEHUSIMU P-3JIEMEHTOB.

CoenuHeHus, coaepKaniie atoMbl 30-MeTa/uioB B HU3IIUX CTENEHSIX OkuciaeHus (+1, +2, +3);
OKCH/[Ibl, TUIPOKCH/IbI, aKBAaKOMILIEKCHI. VIX OKHCINTEIbHO-BOCCTAHOBUTENbHAS YCTOMYHUBOCTD,
CTPOCHHE U KUHETUYECKUE XapaKTEPUCTUKH B CBSI3H CO CTPOCHUEM BaJICHTHBIX O-TIOAYypOBHEH
KaTHOHOB.

KoMIutekcHbIE COSAMHEHHUS IBYX U TPEX3apsaAHbIX KaTHOHOB 3d-meTayuioB. MX ycTOWYHBOCTH B
BOJHBIX pacTBOpax M pasjinyusl B YCTOMYMBOCTH, CBSI3aHHBIE C 3aps/IOM KaTMOHA U MPUPOAOH
KOMILIEKCO00pa3ytomero auranaa. KoMIiekcsl ¢ aMUHOKHUCIOTaMH.

OCOOEHHOCTH XUMHUH BaXHEHIIINX OMOTEHHBIX O-METa/UIOB: BaHAUs, XpPOMa, MapraHiia, jKkele3a,
KoOanbTa, HUKEINsA, MU, IMHKA, MoIuOAeHa. VX BakHeHIIne COeAMHEHHS: OKCUIBI, KHCIOTHI,
TUAPOKCHUJIBI, COJIU, aKBAKOMITJIEKCHI U JIp. CTpOeHHE U XUMUYECKHE CBOWCTBA BaKHEHIINX OMO-
TE€HHBIX COeAMHEHUI d-MeTasioB.

Jlantanouasl U akTuHOMABL. OcobeHHOCTH UX cTpoeHusi. OCHOBHBIE OCOOCHHOCTH XUMUYE-
CKUX U (PM3UYECKUX CBOWCTB.

10 KayecTBeHHBII U KOJIMYeCTBEHHbI aHAIU3

KauectBennsiii xumuyeckuil ananu3. CymHocTs. TpeOoBaHUs K aHAIUTUYECKUM peak-
UM, UX YYBCTBUTEIBHOCTh M CEIEKTUBHOCTb. JIpoOHBIN U cuctemarnueckuid ananus. Knaccu-
¢ukanuu noHoB. I'pynnoBsie peareHTbl. Makpo-, MOIYMUKPO-, MUKPO- U YIbTPAMUKPOAHAIIU3.

KonunuectBennsiii ananu3. Ero 3nadenne. Meronabl KoiaudecTBeHHOro aHanuza. O6opy-
JIOBaHHME B KOJMYECTBEHHOM aHaiu3e. [IpaBuiabHOCTD U BOCIPOM3BOAMMOCTh aHanu3a. Kiaccu-
¢dukanusa ommbok. CucreMaTH4eCKHe OUTMOKU METOJIOB aHalIM3a (ONepaloOHHbIe U UHCTPYMEH-
tanpHbIe). CirydaiiHpie omuoku. O0paboTKa pe3yabTaTOB MAJIOTO YHCIa MapalIeIbHBIX ONpeJIe-
JICHUH.

I'paBumerpuueckuii ananu3. CymHocTh MeTona. TpeOoBaHUS, NpeabsABIsIEMble K OcCa-
kK/1aeMol M BecoBOM (opmaM. YCIOBHS KOJMYECTBEHHOIO OCAXJICHHS TPYAHOPACTBOPHMBIX
BEIIECTB, TUITMYHASL [1OCJIEIOBATEILHOCTh ONEpaluil U MpuemMbl 00pabOTKH OCaKOB, MPOMbIBaA-
HUE 0CAJIKOB, BBIOOP MPOMBIBHOM >KMJIKOCTH, A€KaHTalUA U GUIHTPOBAHHE, BAPUAHTHI U TEXHH-
Ka 3THX omnepanuil. BeicymBaHue U B3BEIIMBAHUE 0CAJKOB. TOYHOCTh rpaBUMETPUUYECKUX Me-
TOJIOB, (DaKTOPBI, BIUSAIOLINE HA TOUHOCTh. AHAIMTUYECKHE BEChl U pa3HOBeCHl. TexHHKa B3Be-
IIUBAHUS.

Turpumerpuueckuit meroa. CyurHocTh MeTofa. CrnocoObl €ro BbINOJIHEHHS. MeTo bl
TUTPUMETPUUECKOTO aHaiau3a. TpeboBaHUsl, MPEAbIBIIEMblEe K PEAKIUsIM B TUTPUMETPUUECKOM
ananuze. M3meputensHas nmocyna. CrnocoObl BEIpaKEHUSI KOHIIEHTPALUNA pACTBOPOB U BBIYHUCIIE-
HUE SKBUBAJEHTHBIX MAcC B Pa3IMYHBIX METOJAaX TUTPUMETPUUYECKOrO aHajau3a. TUTpOBaHHUE.
Touka 5KBUBAJICHTHOCTU U KOHEYHAsl TOUKA TUTPOBAHUS.

CrangapTHble U CTaHIApTU30BaHHBIE pacTBOpbI. [lepBuuHbIE cTaHAApTHl U TpeOOBaHUS,
npeabsBisieMble K HUM. @ukcaHanbl. TOYHOCTh TUTPUMETPUUECKOTO aHanu3a. MIcTouHuKH mo-
TPELIHOCTEN.

11. ®u3nKo-XMMHUYECKHE METObl AHATIH3A BelleCTB.

Knaccudpukanus merogos. CymHOCTh — KoJopuUMeTpuueckoro aHanuza. OOnacTtb ero
npuMeHeHusa. dotokonopumerpuueckue Metoasl. CrnekTpogoToMeTpudeckue MeToabl. Teope-
TUYECKHE OCHOBBI METOAOB. MeTobl pa3ieseH!s] U KOHIICHTPUPOBAHHUS BEIIECTB. DKCTPaKIHUS.
Xpomarorpadusi, ee pa3HOBHIHOCTH.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHHWH JNEKUMOHHBIX U NMPAKTHYECKUX 3aHATUH HMCHOJB3YIOTCS CIEAYIOIINE
BUJbI 00pa30BaTENbHBIX TEXHOJOTWH: ayAMOBHU3YyalbHas TEXHOJOTHS, MPOOJIEMHOE H3II0XKe-
HUE, UHAMBUAYAIN3UPOBaHHOE OOy4YeHHE C TPYIIOBBIM OOCYXJIEHHEM HTOrOB, pPa3dop KOH-
KpETHOW CUTyaluu, paboTa MajlbIMH TpyIIamH, CEMUHap B (opMe KpYIJoro cToyia, CeMHHAp
KOH(epeHIUs U JIp.
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Bun yaeOHBIX 3aHATHIA dopma mpoBEACHUS
- TpaIMLIMOHHAS,
- UHTEPAaKTUBHAS: «MO3rOBasi aTaka» («MO3TOBOH IITypM»), TIpe-
Jlexumn 3CHTAllMU C KCIOJb30BAaHUEM pPA3JIUYHBIX BCIIOMOTaTEIbHbBIX
CpEICTB ¢ 00CyXIeHnEeM, TPOOJIeMHast JICKIIUs, JICKITUS C 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMHU.
- TPaIUIIMOHHAS,
[IpakTnueckue - UHTEPAaKTUBHAS: JUCKYCCHS, METOJ aHAJIN3a KOHKPETHBIX CUTY-
(;1aboparopHbie) anuii (Keic-MeTo ), KOJUICKTUBHBIE PEIICHUS] TBOPUECKHUX 3a/ad,
3aHATUA MOJIeJIMPOBAHUE MTPOU3BOJICTBEHHBIX MPOILIECCOB U CUTYaIUil, Je-
ToBasi Urpa.
CamocrosiTenbHas - TPA/UIIMONTAZ,
pabora - WHTEpaKTHBHAs: METOJ IMPOEKTOB, METOJ OOy4YeHHs B Mapax
(criappUHT-IIapTHEPCTBO).
6. @OH/I OLIEHOYHBIX CPEACTB JUCHUILINHBI (MOTYJIs)
6.1 IlacopT ¢oHIA OLEHOYHBIX CPECTB MO TUCHHUIIIHHE
«Heopranuyeckasi XUuMus»
No | Kontponupyemsbie pazieinsl (TEMb) Koz [ORTPOIHIPY- Ouenotinoe CpecTo
€MOM KOMIIETEH-
n/m JTUCIUTLTAHBI - HAaUMEHOBAaHUE | KOI-BO
Pasznen 1 VYK-1, Tect 15
1 Tema 1. OcHOBHBEIE NOHATHS U 3a- VK-3, KonTposbHbie 2
KOHBI XUMHH. DKBUBAJICHT OIIK-4 BOIIPOCHI
Pedepar 2
Tema 2. Crpoenue atoma. I[lepuo- VK-1, Tecr 3
5 JTUYECKUI 3aKOH U MepHOoauYecKast YK-3, KonTponbubie 4
CHUCTEMa XMMUYECKHUX IEMEHTOB OIIK-4 BOIIPOCHI 4
Pedepar
Tema 3. PeaxkmuonHas crocoo0- VYK-1, Tect 4
4 | HOCTb BEIIeCTB. XuMuYeckas CBsI3b YK-3, KonTponbubie 7
OIIK-4 BOIIPOCHI 4
Pedepar
Tema 4. CKOpOCTh XHUMHYECKUX VYK-1, Tect 7
4 peaxiuil 1 METObl €€ peryInpoBa- YK-3, KonTponbubie 2
HUsA. XMMHYECKOE PAaBHOBECHE. OIIK-4 BOIIPOCHI 5
Pedepar
Tema 5. PactBopsl. Ilponeccel B YK-1, Tect 2
5 | PacTBOpax SIEKTPOJIUTOB. pH pac- YK-3, KonTposbabie 5
TBOpOB. Ilpou3BeneHue pacTBopu- OIIK-4 BOIIPOCHI
MOCTH Pedepar 2
Tema 6. KoMmiekcHbIE COETUHEHUS VK-1,
K- Tect 4
6 OIK-4 Kontposnbnbie 3
BOITPOCHI
Pedepar 3
Tema 7. OKHCINTEITLHO- VK-1,
BOCCTAaHOBUTEJIbHBIE CBOMCTBA Be- YK-3, KorTpomHEe 2
! HIECTB. JJEKTPOXMMHYECKUE CH- OIIK-4 BOTIPOCEI 4
CTEMBL Pedepar 2
8 | Pasmen 2 VK-1, Tect 3
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Tema 8. OOmme cBoiicTBAa HEMe- OIIK-4 Kontponbabie 3
TaJIJIOB BOTIPOCHI
Pedepar
Tema 9. OOmme cBoiicTBa MeTall- VK-1, Tect
g |08 OIIK-4 KonTposbhbie 3
BOTIPOCHI 5
Pedepar
Tema 10 KauecTBEHHBINH U KOIUUe- VK-1, Tect 6
10 CTBECHHBIW aHAJIN3 YK-3 Kontposbabie 4
BOTIPOCHI
Pedepar 4
Tema 11 PU3UKO-XUMHUUECKUE MeE- VYK-1, Tect 5
11 TOJBI aHAIN3a BEIECTB YK-3 KonTposibHbie 4
BOTIPOCHI
Pedepar 4

®dopma KOHTPOJISL — TEKYIIUH KOHTPOJIb, PEUTUHIOBOE TECTUPOBaHKE, MOy b Nel (Mak-

cUMallbHasg perTHHroBas orneHka — 20 6amno), Moaynb Ne2 (MakcuManbHas pEUTUHIOBAs OLIEH-
ka — 20 6aiu1oB), 9K3aMeH (MakCcUMasbHasl peHTUHTOBas olieHKa — 50 6aIoB), TBOpUECKU Oalt
— 10 6amnoB

6.2. [lepeueHb BOMPOCOB /JIs IK3aMeHA
1. OcuoBuble ToHsTHA U 3akoHbl xumud. YK-1, YK-3, OITIK-4
2. PacTBOpHBI Kak cMECH HOHHO- U MOJIEKYIISIpHO-AucnepcHoro ypoBas. YK-1, YK-3, OIIK-4
3. UneansHbie 1 HeunpeanbHbie pactBopel. YK-1, VK-3, OIIK-4
4. Crioco6s! Beipaxxenns koHrnentpanuii. YK-1, VK-3, OIIK-4
5. PactBopsl anekrposnroB. YK-1, YK-3, OIIK-4
6. Tunsl ctbHBIX AtekTponuToB. YK-1, YK-3, OITK-4
7. T'mapatanust ©OHOB. DHeprus ruapatauud. [lepBudHas u BTOpUYHAs] THIPATHBIE 00OJOYKH.
Kpucrammoruapater. YK-1, YK-3, OIIK-4
8. AKTHBHOCTB, K0d(duiueHTsl akTuBHOCTU. [IpomsBenenue pactBopumoctu. YK-1, VK-3,
OIIK-4
9. Tumbl cnalbbix 3MeKTPOTUTOB. KOHCTAHTHI U CTENEHU NUCCOIMAIIUU CIAOBIX AIEKTPOJIUTOB.
YK-1, YK-3, OIIK-4
10. Bopna xak cnalblif 251eKTpoiauT. BogopoaHblil U THAPOKCHIBHBINA MOKa3aTeNd pacTBOPOB.
Crioco0s1 m3Mepenus BogopoaHoro mokasarens. YK-1, YK-3, OITK-4
11. Kucnoruo-ocHoBHbIe cBoiicTBa BemecTtB. YK-1, YVK-3, OIIK-4
12. Bydepnsie pactBopsl. YK-1, YK-3, OIIK-4
13. Tuaponus coneii. YK-1, YK-3, OIIK-4
14. Ture! ruaposm3a, KOHCTAHTHI U cTerieHu Tuaponm3a conei. YK-1, YK-3, OITK-4
15. KommiekcHbIE COEIMHEHUSI: COCTaB U CTPOCHUE KOMIUIEKCHBIX coeanHeHuil. Koopaunanu-
onHas Teopust Bepuepa. YK-1, YK-3, OIIK-4
16. Xumuyeckas CBsI3b B KOMILJIEKCHBIX COSAUHEHUSAX. TeopHsi KOOPAUHAITMOHHOW XUMUYECKOMN
CBSI3U: METOJI BaJICHTHBIX CBS3ei, Teopus Kpuctammnaeckoro moinsi. YK-1, VK-3, OIIK-4
17. luccounanus U yCTOMYUBOCTh KOMILIEKCHBIX coenuuenuit. YK-1, VK-3, OIIK-4
18. HomenkiaTypa koMmiuiekcHbIX coenuuenunii. YK-1, YK-3, OITIK-4
19. 3HaueHue KOMIUJIEKCHBIX COeAMHEHUH. XIopoduiut, reMuH, GepMEHTHI - MPUPOTHBIC KOM-
miekcHele coequaenns. YK-1, YK-3, OIIK-4
20. OxucnurensHO-BOCcCcTaHOBUTENbHBIE peaknun. YK-1, YK-3, OITK-4
21. OKHUCTUTENBbHO-BOCCTAHOBUTENBHBIE (JIEKTPOIHBIE) MOTEHIMAIBL. 3aBUCUMOCTD MOTEHIIMA-
Ja OT aKTUBHOCTEH MOTEHLUAI-ONpeesomux BemecTB. YpaBHenue Hepucra. YK-1, VK-3,
OIIK-4
22. OmpeneneHue HampaBiICHHs W TIYOWHBI MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
PEaKIMK C IIOMOIIBI0 OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX oTeHnanoB. YK-1, YK-3, OIlK-4
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23. Kunetnka xumuueckux peakuuid. ITondarue o ckopoctu xumuueckoi peakuuu. VctuHHas
(mrHOBeHHas1) ckopocTh peakiun. YK-1, VK-3, OIIK-4

24. OcHoBHEIE (PaKTOPBI, BIUSIONINE Ha CKOpOCcTh peakuuu. YK-1, YK-3, OITK-4

2. 3aKOH JIEUCTBYIOIIMX MacC — OCHOBHOM 3aKOH XMUMHYECKOW KMHETUKHU JJISI DJIEMEHTapHOMU
cragun. Koncranra ckopoctu peakuuu. YK-1, YK-3, OIIK-4

26. Karanus u ¢pepmeHThl. MeToABl peryaupoBaHus CKOpocTH xuMuueckor peaknun. YK-1, VK-
3, OIIK-4

27. XuMUYEeCKOE paBHOBECHUE KaK PE3yJIbTaT CaMOIPOU3BOJIBHOIO MPOTEKAHHUS 0OpaTUMOM pe-
aknuu. [Iporomutrueckoe paBuoBecue. YK-1, YK-3, OIIK-4

28. 3akoH aeictByromux Macc. Koncranra pasnosecus. YK-1, YK-3, OIIK-4

29. CMmenieHNe paBHOBECHS ITPU U3MEHEHUM KOHLIEHTPALUU, TEMIIEpATyphl U AaBieHus. [lpun-
mun Jle Hlarense YK-1, YK-3, OITIK-4

30. OcHoBbl xumuueckor Tepmoanaamuku. YK-1, YK-3, OIIK-4

31. DHTanenusa kak GyHKIUSA coctosHus BemecTBa. 3akoH ['ecca. YK-1, YK-3, OIIK-4

32. Dutponus. YK-1, K-4, OIIK-4

33. Crpoenue atoma. YK-1, VK-3, OIIK-4

34. OcHOBHBIE TTPUHIIMITEI KBAHTOBOUW TEOPUH CTPOCHHSI BEIIECTBA: MPEACTABICHUS O KOPITYCKY-
JISIPHO-BOJTHOBOM JIyallu3Me SIBJICHHM MHKPOMHUpA, MPUHIUIE HEONpEAeNeHHOCTH, YPaBHEHUU
HIpenunrepa, BoaHOBOM (yHKIMH, aToMHOK opOuTamu YK-1, YK-3, OITK-4

35. KBaHTOBBIE yHCla: TTIaBHOE, OPOUTAIILHOE, MATHUTHOE M CIIMHOBOE. DHEPreTHUYECKUE YPOB-
HU 1 noxypoBHu atroma. YK-1, YK-3, OIIK-4

36. IIpuHIUIBI 3aMOTHEHUS JICKTPOHHBIX OpOUTaIeli aTOMa B OCHOBHOM COCTOSIHUH: TIPUHITUIT
[Maynu, npaBuno Xynna. YK-1, YK-3, OIIK-4

37. llepuoanueckas cucrema 3neMenToB J1. 1. Menneneera. YK-1, YK-3, OIIK-4

38. CpoiicTBa aTOMOB 3JIEMEHTOB (IOTEHLIMAT MOHU3ALKHU, CPOACTBO K DIIEKTPOHY, 3JIEKTPOOT-
pHUIIATENLHOCTD, paauychl Ban-nep-Baansca). YK-1, YVK-3, OIIK-4

39. OOume XUMHUYECKHE CBOMCTBA 3JIEMEHTOB U MEPUOINYECKUI XapakTep ux n3menenus YK-1,
VK-3, OIIK-4

40. Peakmmonnas cnocooHocts Bemects. YK-1, YK-3, OIIK-4

41. Xumnueckag cssa3b. YK-1, YK-3, OIIK-4

42. MeToJ BaJIGHTHBIX CBA3€i 1 0COOEHHOCTH MCIOJIBb3YEMOW B HEM BOJIHOBOM (DYyHKIIUH, G- U T~
ces3u. YK-1, YK-3, OIIK-4

43. Tunel THOpUIM3AIANA aTOMHBIX opOuTaneil u reometpus moiekyn. YK-1, VK-3, OIIK-4

44. MeToa MONEKYNISIPHBIX OpOUTaNell. 1 0COOEHHOCTH HCIIOJIb3yeMO B HEM BOJIHOBOW (PyHK-
. YK-1, YK-3, OIIK-4

45. CtpoeHue BeriecTBa B KoHAeHcHpoBaHHOM coctosiHuu. YK-1, YVK-3, OITK-4

46. Xumus sneMeHToB rpynn nepuoanyeckoit cucremsl YK-1, OITK-4

47. Bomopoa. CBoeoOpasue CTpoeHUs aToMa BOJAOPOAa, (PU3MYECKHX M XHMHUYECKHX CBONCTB
sroro snementa. YK-1, OIIK-4

48. Bona, reomeTpus U CBOMCTBA €€ MOJEeKYIbl. CTPYKTypa JIbJia U KUAKOU BOJIbI. XUMHUECKUE
cBoiicTBa Bojbl. Boa kak pactBopurens u aurang. YK-1, OIIK-4

49. Dxomorudeckue acnekTsl Bogomnoias3osanus. YK-1, OIIK-4

50. Onements! IA-noarpynmnsl. YK-1, OIIK-4

51. XuMuueckre CBOMCTBA IIETOYHBIX MeTaIIOB. I1[e10uHbIe METaITbl KaK BOCCTAaHOBUTEH. VX
CIIOCOOHOCTH 0OPa30BBIBATH OMHAPHBIE COETMHEHUS ITyTEM CHHTE3a U3 MPOCThIX BemecTB. YK-1,
OIIK-4

52. Onementsl l|A-noarpynmnel. YK-1, OIIK-4

53. dusnyeckre U XMMHYECKHE CBOMCTBA METAJUTMUECKOro Oepuiuivs. buHapHble coeTuHeHus,
oOpa3yemble OEpHIUTHEM, HX CTPOCHUE U XUMHUYECKHe cBoiicTBa. OKCHII, THIAPOKCHI M aKBAKOM-
mexc [Be(OH2)4]%", ux amdoreprocts. Kommnekchsle coemunenus oepumus. YK-1, OITK-4
54. duznyueckre U XMMUYECKUE CBOMCTBA MarHus M KaJblUs, KX BOCCTAHOBUTEIbHBIE CBOMCTBA.
TepMmoanHaMuka 00Opa3oBaHUs OWHAPHBIX COCNMHEHWN MarHus W KaldbIUs IyTEM CHUHTE3a W3
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sanemenToB. YK-1, OIIK-4

55. Mg?" u Ca?" B suBoii kieTke. Poip Maraus B xaopoduiie. KaTHOHBI Maraus U Kaublus B
(epMEHTAaTUBHBIX PEAKIHIX, UX pEryasTHBHBIE poiH B kieTke. YK-1, OIIK-4

56. Dnementsl HHIA — moarpynmer. YK-1, OIIK-4

57. Otnu4ne 3MeKTPOHHOTO CTPOSHHUSI aTOMOB 0Opa M ATFOMHUHHS OT CTPOSHUS IPYTHX dJIEMEH-
TOB noArpynmsl. [Ipeobraganne KOBaJIEHTHOTO XapakTepa CBsA3ei B coeAMHEHMIX Oopa U ABOM-
CTBEHHBI HOHHO-KOBAJICHTHBIN XapakTep cBsazel amomunus. YK-1, OIIK-4

58. ®dusnyeckue U XMMHUYECKHUE CBOMCTBA JIEMEHTHOro Oopa. TepmoanHamuka oOpa3oBaHUS
OMHAPHBIX COCTUHEHHI 00pa, MX CTPOCHUE M XUMHUYECKHE CBOMCTBA. Kucimopoaasie coequHeHus
Oopa: okcu, O0pHasK KHCIIOTa, MOJUKHUCIOTHI 00opa, ux comu YK-1, OIIK-4

59. duznyeckue U XUMHUYECKUE CBOMCTBA METAINTMYECKOTO aTtOMUHMSI. OKCUABI U TUIPOKCUIBI
ATIOMHUHUS, pa3HOOOpa3ne UX CTPOeHUs, aM(POTEPHOCTh ITHUX COCTUHEHUM, Peakui UX B3aUM-
Horo npespaimenus. YK-1, OIIK-4

60. Dnementsl IVA-nmoarpynmner. YK-1, OIIK-4

61. OcoOEHHOCTH XMMHYECKHX CBS3€H YIiepox — YIJIepoAd, CBsA3EH yriepoia ¢ BOJIOPOIOM,
a30TOM M KHUCIIOPOJIOM H CBsi3el kpeMHHus ¢ kuciaopoaoMm. YK-1, OIIK-4

62. XuMHsT HEOPTaHMYECKHX COCIMHEHUU YTJIepoJda: YIIEKHUCIOTO ra3a U €ro MpOou3BOAHBIX,
KOMILIEKCHBIX coenuHeHnit ¢ C-nonopHbiMu auranaamu. YK-1, OITK-4

63. Xumus OMHapHBIX coenuHeHUH KpeMHUs. OCOOCHHOCTH MX TEPMOJWHAMHKH, UX PEaKIUH C
Bojoi 1 kucinopoaom. YK-1, OIIK-4

64. HapogHo-X03s1iiCTBEHHOE NPUMEHEHHE CHIIMKATOB M APYTrUX coeluHeHui kpeMHus. YK-1,
OIIK-4

65. Oco0eHHOCTH XUMUU TepMaHusl, OJIOBAa W CBHUHIA. [I[pUMEHEHHE 3THUX DJIEMEHTOB U HX CO-
eIUHEHNI. DKOIOrnYecKas OnacHOCTh coenunennii ceuana. YK-1, OITK-4

66. Dnementsl VA-noarpynnsl. YK-1, OIIK-4

67. OcOOEHHOCTH XMMHYECKUX CBSI3€H a30Ta C BOJOPOAOM, YIJIEpOJIOM U KUCIOPOIOM, a (oc-
dopa ¢ kucnopoaoM. Paznuunas npupo/ia BaXKHBIX KIaCCOB COCIMHEHUM 3TUX deMeHToB. YK-1,
OIIK-4

68. Xumusi MOJIEKYJISIPHOTO a30Ta, aMMHUaKa U €ro MPOU3BOJIHBIX, OKCHUJIOB a30Ta, a30THOM KHC-
JIOTHI U €€ colel. 3HadeHne a3ora Kak sineMenta nurtanus. YK-1, OIIK-4

69. Xumus optodochopHoil kucnotsl u ee coneil. KonaencupoBanusle pocPopHble KUCIOTHI U
nx conu. YK-1, OIIK-4

70. Ocobennoctu pocdopa kak OmoreHHoro siemeHTa. Crnernudurka MoBeIeHNs U 3HAYCHUE CO-
eauHeHuii hocdopa B buocucremax. Baxkubie Onomomnexynsl, coaepxaiue gpochop.

3nauenue gocdopa kak snementa nuranusa. Kpyrosopor ¢pocdopa B npupozge. YK-1, OIIK-4
71. Dnementsl VIA-noarpynnsl. YK-1, OIIK-4

72. MonekynsipHbIi KUCIOPOJ KaK OKUCINUTENb. TepMOAMHAMUYECKash YCTOMUNBOCTh U PacIpo-
CTpaHEHHOCTh KHCIOpOAHbIX coenunenuii. YK-1, OIIK-4

73. Oxcumbl, KUCIOPOIHBIE KUCIOTHI, aM(POTEpHbIE COSAMHEHHUSI, OCHOBAHUS, COJU KHUCIOPOJ-
HBIX KHUCJIOT KaK Ba)KHEHWIIHeE KJIacChl coeMnHeHud. PazHooOpasue ux ctpoenus. [lepokcua Bo-
nopona u npyrue nepokcuasl. YK-1, OIIK-4

74. MonexkynsipHbI KUCIOPOJ B OHOdHEpreTHKe. Ponb (yHKIIMOHATBHBIX KUCIOPOACOIEPIKA-
IMX TPynn B OMOMOJIEKyJaxX. DKOJIOTHYECKash pojib KUCIopoaa ¥ o30Ha atrmocdepsl. YK-1,
OIIK-4

75. CoenwHeHUS cepbl ¢ BOAOPOAOM U KuciopoaoMm. CepHasi KUCIOTa, cyiabdarel. CepHUCTHIN
ras, CepHUCTast KMCI0Ta, cyabpuTsl. CepoBogopoa u noiucyiasdansl. YK-1, OIIK-4

76. Cepa xak OuoreHHblii snemeHT. [lpuMmenenue cynbhaTroB M OpPYruX COEAMHEHUN CEphl B
CEJIbCKOM XO3SHCTBE. DKOJIIOTUYECKasi OMaCHOCTh cepHucTOro raza YK-1, OIIK-4

77. Onementsl VIIA-noarpynmel. YK-1, OIIK-4

78. OcOOCHHOCTH CBsI3eH, TEPMOJAMHAMUKHI M CTPOCHUSI KOBAJCHTHBIX coenuHeHuit ¢propa. Cu-
CTeMaTHKa KOBAJICHTHBIX coeAuHeHun ¢ropa. @TopoBomopos, GTopoBOAOpOIHAS (TUTABUKOBAS)
kuciaora. YK-1, OIIK-4
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79. OcoOEHHOCTH CBSI3€H, TEPMOAMHAMHUKU M CTPOCHHS KOBAJICHTHBIX COCIWHEHUH XJopa B
CpaBHEHHUHU C COeTUHEHUAMH (Topa. XIOPOBOIOPO, XJIOPOBOAOpOaHAs (comsiHast) kucnora. Co-
€JIMHEHUS C TMOJOKUTEIBbHBIMU CTENEHSMH OKHCIICHHS XJIOpa, UX XUMHU4eckue cBoiictBa YK-1,
OIIK-4
80. OcobeHHOCTH XJIOpa Kak OMOTEHHOTO 3JieMeHTa. Ponb Xjiopa B KIIETKE, €ro KPyroBOpoT B
pHUpojie, MPUMEHEHHE ero COCTUHEHUI B CENTbCKOM X03sicTBe. DTOP Kak OMOJOTHYECKH HE0O-
XOJIMMBIN 3JIEMEHT U KaK 3JIEMEHT-3arps3HUTENb okpyxaroiei cpeapl. YK-1, OIIK-4
82. Onementsl VIIIA-noarpymmer. YK-1, OIIK-4
83. DIEKTPOHHOE CTPOCHHE aTOMOB OJaropoAHBIX Ta30B U OCOOCHHOCTH UX XMMHUYECKUX U PU-
3udeckux cBoictB. CoenuHeHus O6maropoansix razo. YK-1, OIIK-4
84. Ilepexonnsie metamibl. YK-1, OIIK-4
85. dusnyeckue CBOKWCTBA MEPEXOAHBIX METAIIJIOB U MPUYHHBI UX pa3zHooOpasus. OO0mme XuMu-
yeckue ocobennoctu d-meramios. YK-1, OIIK-4
86. Bricine oxcuabl 30-MeTaioB U MX MPOM3BOIHBIC: KHCIOTHI, MOJUKUCIOTHI, comn. Cxoj-
CTBO ¢ coeiuHeHusiMu p-anemenToB. YK-1, OIIK-4
87. OCOOEHHOCTH XMMUH BOKHEUIINX OMOTCHHBIX (-METa/IOB: BaHAAUsA, XpOMa, MapraHiia, ye-
ne3a, KobanbTa, HUKEIS, MEIH, IMHKA, MoJuOaeHa. VX BakHEHIIMe COeAMHEHUS: OKCUIbI, KHC-
JIOTBI, THIPOKCHU/IBI, COJTH, akBakoMIuiekchl 1 ap. YK-1, OIIK-4
88. CTpocHHE N XUMHUYECKHE CBOMCTBA BAKHEHIIIMX OMOTEHHBIX coenuHeHnit d-metamioBYK-3
89. Jlantanouae! u aktHOMIBI. OcoOeHHocTH ux cTpoeHus. YK-1, OIIK-4
90. OcHOBHBIE 0COOEHHOCTH XUMHUECKUX U pm3nueckux cBoucTB. YK-1, OIIK-4

6.3. llIkaJia OlEHOYHBIX CPEJICTB

YpoBHH Kpurepuu ouennBanus OrneHouHbIC
OCBOEGHUS CpencTBa
KOMITETCHIIHI (xoJ1. 6ayIoB)
[IponBuHYTHIN | 3HAET TECTOBBIE 3aJIaHUS
(75-100 - TIOJTHO TEOPETUYECKUI MaTepral, KOTOPBIH ymeeT (18-40),
0asioB) COOTHECTH C BO3MOXKHOCTSIMU MPAKTUUYECKOTO MpPHU- JTOKJIaJ|

MEHCHUS; (2-10),
«OTIUIHOY yMeeT pedepar

- UHTErpupoOBaTh 3HAHUS U3 pa3HBIX Pa3/esoB, CO- (2-5),

eIHSS TOSICHEHNE U 000CHOBaHUE, Bomnpocsr mst

-BBINIOJIHSATH MPAaKTUKO-OPUEHTHUPOBAHHBIE U CUTYa- HK3aMeHa

[MOHHBIC 3aJIaHUs, PElIaTh TUIIOBBIC U mpodeccro- | (38-50 Gamios)

HaJTbHO-HATIPaBJICHHBIE 33/1a4H,
- ObICTPO M 6€301IMO0YHO MPOMIITIOCTPUPOBATH OT-
BET COOCTBEHHBIMU IIPUMEPAMH,

- BECTH TPEIMETHYIO JAUCKYCCHIO;

BJIAJICET

- TSPMUHOJIOTUEH U3 Pa3INYHBIX pa3/esioB Kypca,

- crnoco0aMM  MBICIHTENIBHOW — JeATEeIhHO-
cTr(aHaIM30M, CHHTE30M, CPaBHEHHEM, 0000IICHNU-

eM | T.1.),
- Apr'yMEHTUPOBAHHOM, IPAMOTHOM, YETKOU PEUBIO.
bazosblit 3HaeT TECTOBBIE 3aJaHUS
(50-74 Ganna) | - TEOpPETHUYECKHI W TPAKTHYECKUN MaTepual, HO (15-34),
JIOITYCKaeT HETOYHOCTH; JOKJIaJ
«XOPOIIIOY yMeeT (2-10),
- COEIMHATDH 3HAHUS U3 pa3HbIX Pa3/eoB Kypca, pedepat
- HaXOJIUTh PAaBUJIbHBIE IPUMEPHI U3 MPAKTUKH, (2-5),
- pelaTh TUIOBBIE 3a/]a4l; Bonpocsr 1
BJIAJICET HK3aMEHa
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- TEPMUHOJIOTHEH W3 PAa3IMYHBIX Pa3/lesoB Kypca,
[IPH HEBEPHOM YMOTPEOJICHUH caM HCIIPABIISET He-
TOYHOCTH,

- BCEM COJIEpKAHUEM, BUIUT B3aUMOCBSI3H, MOXKET
MIPOBECTH aHAJIU3 MU T.J., HO HE BCErIa JejaeT 3TO
CaMOCTOSITENIEHO, 0€3 MTOMOIIIH MPETOAaBaTENs,

- crocodamMu MBICJIUTEIbHOMN JeITEeIIbHO-
CTH(aHATU30M, CHHTE30M, CpaBHEHHEM, 0000IIEeHU-
eM " T.J1.);

- ApryMEHTUPOBAHHOM, I'PAMOTHOM, YETKON PEYBIO.

(25-37)

- WJUTIOCTPUPOBATh OTBET PUMEPAMH;
HE BJIAJIEET

- TEPMHUHOJIOTHEN Kypca,

- croco0aMu MBICTUTEIbHON JEATeNIbHOCTH (aHa-
JN30M, CHUHTE30M, CpaBHEHHEM, 0000IleHueM U
T.J.);

- TPAaMOTHOM, YETKON PEUBI0.

[ToporoBsrit | 3Haer TECTOBBIC 33/IaHUS
(35-49 GaysIoB) | - TEOpPETHYECKUH W TPAKTUUYCCKUN Marepual, HO (12-24),
JIOMYCKaeT OUIMOKH; TOKJIa]]
«YJIOBJICTBOPHU- | YMEET (2-5),
TEJILHOY - COCAMHATH 3HAHHWS W3 PA3HBIX pa3/eloB Kypca pedepat
TOJILKO MPH HABOIAIINX BOIPOCAX MPEIOAaBaATEIs, (2-5),
- C TPY/IOM COOTHECTH TEOPETUYECKUI U MpaKTHYe- Bompocs! mis
CKUH, AOMyCKasi OMIMOKM B PEIICHHH TUIIOBBIX 3a- 9K3aMeHa
Jlad Ha MPUMCHEHUE 3HAHUHN B PEaIbHOW IPaKTHYe- (15-20)
CKOM JeATSIBHOCTH,
BJIJICET
- HEIOCTAaTOYHO CHOCOOAMH MBICIUTEIHHON Jes-
TENPHOCTH(AHAJIM30M, CHHTE30M, CPaBHEHHEM,
00001IeHNEM | T.11.);
- c1abo¥ apryMeHTauuel, JOTMKOM TpH IOoCTpoe-
HUH OTBETA.

Huskwuit HE 3HaeT TECTOBBIE 3aaHUs
(1OTIOPOTOBBIN) | - TEOPETHUECKUI U PAKTUIECKUI MaTepHal, (0-112),
(KOMIIETeHLIUsI | - CYIIHOCTHOM YacTH Kypca; TOKJIa]

HEe CPOPMUPO- | HE yMEeT (0-4),
BaHa) (MeHee 35 | - 0e3 CYyIIEeCTBEeHHbIX OIIMOOK BBICTpAaUBaTh OTBET, pedepat

0asIoB) BBITIOJIHATH 3a/IaHUE, (0-4),

- BBIMOJTHATH NPAKTHKO-OPUEHTUPOBAHHBIEC H CUTY- Bomnpocs! mis
«HEYIIOBIIETBO- | AllMOHHBIC 3aJIaHUs, pellaTh HHTEIPUPOBAHHEIEC 3a- dK3aMeHa
pHU-TEIBHO» Jlauu MpodeccuoHaNbHOM HalPaBIeHHOCTH, (0-16)

7. Y4yeOHO-MeTOAMYeCKOe M MHGpOPManMOHHOe o0ecreyeHne
aucuunanHbI(MonyJisi) «Heopranuveckass XumMusi»

1. Heoprannueckas xumus B 24. Yacte 1. TeopeTnueckue OCHOBBI 5-U3/1., Tep. U AOM. YIeOHUK
s akagemuueckoro OakamaBpuarta. /KuszeB JI.A., Cwmapeirun C.H.- [DnexkTpoHHBII

7.1. YueOHas auTepaTypa

pecypc].- M.: FOpaiit, 2017.-253c.
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

2. Heopranmueckas xumus B 24. Yacts 2. XuMuUs 3I€MEHTOB S5-U3]., TIEp. U JOM. YUSOHUK AJIs
akanemuueckoro OakanaBpuara. /Kuszes [[.A., Cmapeirua C.H.- [DnexTpoHHbIi pecypc].-

M.: FOpaiir, 2017.-359c.
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https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D

3. YMK]I «Heopranuueckas xumusi» HarpaBienue 36.03.02 3oorexnus, 2022

4. Capraes I1.M. Heopranuueckas xumus: yaeOHoe mocobue / Capraes [1.M. - [DnaeKTpOHHBII
pecypc].- M.:u3narenbcTBO «JIanb» 2013.- 384c.

https://e.lanbook.com/book/36999?category pk=43778#authors

5. INaBmoB H.H. OGmas u Heopranuueckass XuMus: Y9eOHHUK JJIs BY30B M3J1aTeIbCTBO «JlaHb)»
2011.- 256¢.

6. CemenoB W.H., Ilepdunosa N.JI. Xumus: YueOHuk nis By30B. M3gaTenbcTBo: XuUMH3IAT,

2014 r.- 656 c.

7. Heoprannueckast xumus non peaakiueid Eroposa B.B. uznarensctBo «Jlanb» 2009.- 256¢.

8. Xomuenko ['.I1., [utoBuu N.K. Heopranuueckas xumus. — M; Briciias mikoina, 2004.

9. I'mnuka H.JI O6mas xumug M: Xumus, 2006

10. AxmetoB H.C. O6mas u Heoprannueckas xumusi — M: Bricias mkoma, 2000.

7.2. MeToanyeckue YKa3aHHUs M0 OCBOCHUI) THCHUTLINHBI

1. [Tanduros B.®., Ky3nenosa P.B., Tapacosa C.B., lllenkoBuukosa H.B.

MeToudeckoe pyKOBOJICTBO K JIAOOPATOPHBIM padoTaM IO XWMHH, H3AaTeIhCTBO MUYypuH-
CKOT'0 TOCYJJapCTBEHHOT'O arpapHoro ynusepcurera, 2025 .- 134c.

2. ITandutos B.®., Ky3uenona P.B., Tapacosa C.B., lllenkoBaukosa H.B.

MeTtoauueckoe pyKOBOJICTBO K CaMOCTOSITENbHOM pabote mo xumuu. Paznen «Heopranuueckas
xumust» U3n-so Mual'AY, 2025

3. [Mandutos B.®., Ky3nenosa P.B., Tapacosa C.B., lllenkoBuukoBa H.B.

MeTtomudeckoe PYKOBOJICTBO K Ja0OPATOPHBIM 3aHSATUSM M CAMOCTOSATEIHLHON paboTe 110 XUMHH
JUISL CTYJIGHTOB arpoHOMHYEcKHX By30B M3a-Bo Muul'AY, 2025

7.3. Unopmanuornbie U uMGpoBbIe TEXHOJIOTHU (IPOrPpaMMHOe o0ecmeye-
HHeE, COBPeMeHHbIe MPodeCcCHOHAIbHBIE 0a3bl JaHHbIX U HHPOPMAIITUOHHBbIE

CIIPABOYHbIE CUCTEMBI)

VYyebHast AucHUIUIMHA (MOAYJB) MpPEeayCMaTpUBAET OCBOCHHE MH(OPMALMOHHBIX U UG-
POBBIX TeXHOJNOTUH. Peanuzarus mupoBeIX TEXHOJIOTHI B 00pa30BaTEIbHOM MTPOCTPAHCTBE SIB-
JsieTcs OJHOM M3 BaKHEWIIMX Liejeid oOpa3oBaHMs, AAIOLIEH BO3MOXKHOCTh pa3BUBaTh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaroIUXcs Kak OyAyIInX BHICOKOKBATH(UIIMPOBAHHBIX CIIEIHA-
JMCTOB.

[udpoBbie TEXHOJIOTHH TPEAYCMATPHBAIOT Pa3BUTHE HABBIKOB 3(p(PEeKTHBHOTO pemeHus
3aJa4 Mpo(ecCHOHATBHOr0, COLUAIBHOTO, TMYHOCTHOTO XapaKTepa ¢ UCHOJIb30BAHUEM pa3iny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TE€XHOJNOTHH. OcBoeHHe NU(POBBIX TEXHOJIOTHH B paMKax
JAHHOM JMCIUIUIUHBI (MOAYNS) OPUEHTHPOBAHO HAa CIOCOOHOCTH O€30MacHO M HaJIeKalIUM
00pa3oM MmoJy4aTh JOCTYII, YIIPABIATh, MHTETPUPOBATh, 0OMEHNBATHCS, OIICHUBATh U CO3/1aBaTh
UH(POPMALIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOrui. ®opMupoBanue ud-
pPOBOIl KOMITETEHTHOCTH TMpe/roiaraeT paboTy C JaHHBIMH, BJIaJ€HHE WHCTPYMEHTAMH JUIS
KOMMYHHKAITHH.

7.3.1. DJIeKTPOHHO-0MOJINOTEYHASI CUCTEMBbI M 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHE YCIYr OT
01.09.2025 Ne 6/u (CeTteBast 2yIeKTpOHHAsI OUOIMOTEKA).

2. baza naHHBIX 3JeKTpOHHBIX HHPOopManuoHHbIX pecypcoB ®I'BHY INTHCXB (morosop
1o 00€ecreyeHHo I0CTyMa K IeKTpoHHBIM HHpopMamoHHbM pecypcam GI'BHY ITHCXB ue-
pe3 repmunan ynanennoro goctyna (TY ] ®T'BHY [THCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «Anexrponnoe n3aarensctBo KOPAUT» (https://urait.ru/) (JoroBop Ha oKazaHue
YCIIYT O MPEOCTaBIEHHUIO 0CTyNa K oOpa3zoBarenbHol iatdpopme OO0 «DneKTpoHHOE U3/a-
teabcrBo FOPAWIT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OMOMMoTeuHas cucrema «BepHanckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HUCIOIb30BaHKe Mpou3BeneHuid oT 26.03.2020 Ne 14/20/25).
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https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://e.lanbook.com/book/36999?category_pk=43778#authors
https://e.lanbook.com/
https://vernadsky-lib.ru/

5. baza nanubix HOb «HanmonanbsHast anekrponHnast oudaunorekay (https://rusneb.ru/)
(moroBop o noaktouenun kK HOb u npenocraBnennn noctymna k oobekram HOb ot 02.09.2024
Ne 101/HDB/4712-m).

6. JloroBop 0 COTpyaHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-UH(POPMAITMOHHBIX U COIHO-
KYJIBTYPHBIX YCIYT TMOJIb30BATEIISIM YHHBEPCUTETA W3 YHCIIAa WHBAIHIOB IO 3PEHUIO, CIIA0OBH-
JSIINX, THBAIHUIOB JAPYTUX KAaTErOpUid ¢ OrpaHUYEHHBIM JOCTYIOM K HH(OpMAIUH, JUL], UMe-
IOIUX TPYTHOCTHU ¢ yTeHHeM 1uiockoneuatHoro Tekcta TOI'BYK «TamboBckas o0nacTHas yHU-
BepcanbHas Hay4yHas ounonuoreka uMm. A.C. [lymkunay Ounnan «CrnenuanpHas OMOIMoTeKa s
ciensix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (morosop o corpynHuvecTBe OT
10.10.2024 Ne 0001).

7.3.2. UudpopmManmoHHbIe CIPABOYHBIE CUCTEMBI
1. CnpaBounast npaBoBas cucrema Koncynprantllinroc (IoroBop mocTaBku, ajanTanuu u
ConpoBOXKACHUS dK3eMIUIsIpoB cucteM KoncynptanT [Lmtoc ot 24.02.2026 Ne 12760 /13900/2C).
2. DneKkTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHT» (morosop Ha yciy-

i 1o conpoBokaeHuio oT 11.02.2026 Ne 194-01/2026).

7.3.3. CoBpeMeHHbIe MpodeccHoHAIbHbIE 0a3bl JAHHBIX
1. baza maHHBIX HOPMATHBHO-IIPABOBBIX aKTOB MH(OPMALMOHHO-00pa30BaTeNbHOMN Mpo-
rpamMMbl «Pocmetony (moroBop ot 06.11.2025 Ne 505/2025)
2. baza nannbix Hayunoii anekrponnoit 6ubnuoreku eLIBRARY.RU — poccuiickuii un-
(dopMaMOHHO-aHATUTUIECKUN TOpTal B 001aCTH HAyKH, TEXHOJIOTUH, MEJIULIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

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

4. OrtkpbiTie naHHble DepepanbHOM CJ'IY)K6BI
https://rosstat.gov.ru/opendata

FocyﬂapCTBeHHOﬁ CTaTUCTHUKHU -

7.3.4. JIMLeH3MOHHOE U CBOOOTHO pPacpoCTPaHsieMoe MPOrpaMMHoe odec-
nevyeHue, B TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BO/ICTBA

HaumenoBanue PazpaboTunk Hocryn- Cceinka Ha Enu- PexBusutel noa-
I1O (nmpaBooOia- | HOCTH (JIUIIEH3U- | HBIHA peecTp poccuii- TBEPIKIAIOIIETO J0-
JIaTeb) OHHOE, CBOOOZHO | CKHX MPOTrpamM JUis KyMeHTa (IIpH HaJu-
pacnpocTpaHsie- OBM u B/] (npu YUH)
Moe) HaJINYHN)
Microsoft Microsoft JInnes3non- - JIunensus
Windows, Corporation HOE or 04.06.2015 Ne
Office 65291651 cpox
Professional JeHcTBUsA: OECCPOUHO
AHTHBUpYCHOE AO «JIa6o- JIunieH3uon- https://reestr.digit Cy0GnieH3noH-
nporpammHuoe obecrie- | partopus Kac- HOE al.gov.ru/reestr/36657 | usrit gorosop ¢ OO0
yenne Kaspersky TIEPCKOTO 4/?sphrase_id=41516 «Codrekcy oT
Endpoint Security mis (Poccus) 5 17.12.2025 Ne 6/1,
OusHeca CPOK JEHCTBUSL: ¢
18.12.2025 o
17.12.2026
MoiitO¢uc Cran- 000 «Ho- JIunieH3uon- https://reestr.digit Konrpakt ¢ 000
JapTHBIHN - BbI€ 00JIauHbIE HOE al.gov.ru/reestr/30163 «PyGUKOHY
OducHbI# maker TEXHOJIOTHI 1/?sphrase_id=26984 o1 24.04.2019 Ne
IUTSt paboTHI C TOKY- (Poccust) 44 03641000008190000
MEHTaMH1 ¥ MOYTON 12
(myoffice.ru) CPOK JIeHCTBHSA: BeC-
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CPOYHO

OducHBIH TakeT AO «P7» JIutieH3noH- https://reestr.digit Kontpakt ¢ 000
«P7-Oduc» HOE al.gov.ru/reestr/30666 «Codreke»
(meckrormHast Bep- 8/?sphrase_id=44350 o1 24.10.2023 Ne
cust) 41 03641000008230000
07
CpoK aeiicTBus: Gec-
CPOYHO
OnepannoHHast 000 "ba- JIutieH3noH- https://reestr.digit Kontpakt ¢ 000
cucrema «Anst O6pa- | 3ambT cBOGOIHOE HOE al.gov.ru/reestr/30326 «Codreke»
30BaHHE» MPOTPaMMHOE 2/?sphrase_id=44350 ot 24.10.2023 Ne
obecrieueHne" 15 03641000008230000
07
CPOK JeHcTBHA: Oec-
CPOYHO
[MporpammHas cu- AO «Am- JIuuensuon- https://reestr.digit JIuneH3nOHHBIN
cTema Jutst 0OHapyxe- THILIATHATY HOC al.gov.ru/reestr/30335 | moroeop ¢ AO «AH-
HUSI TEKCTOBBIX 3aUM- (Poccus) 0/?sphrase_id=26981 THUILIaruaT» OT
CTBOBaHUH B YUEOHBIX 86 16.05.2025 Ne 10567,
U HayYHBIX paboTax CPOK IEHCTBUSL: €
«Axtumnaruatr BY3» 16.06.2025 no
(https://docs.antiplagia 15.06.2026
us.ru)
Acrobat Reader Adobe CBob6oaHO - -
- IPOCMOTP JOKY- Systems pacmpocTpatse-
menroB PDF, DjVU Moe
Foxit Reader Foxit CB006OIHO - -
- IIPOCMOTP JIOKY- Corporation pacrpocTpatsie-
mentoB PDF, DjVU Moe

7.3.5. Pecypcbl MHpOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «AHTEepHE)

1. CDTOwiki: 6a3a 3Hanuii mo mudpoBoit Tpanchopmariuu https://cdto.wiki/

2. www.mcXx.ru/ OpunmansHbIi callT MuHHCTEpCTBa CeIbCKOro Xo3saicTBa Pocenii-
CKOH

®denepanuu.
3. baza nanHbIX HHPOpMAIIMOHHOM cucTeMbl «ENMHOE OKHO 0CTyma K o0pa3oBa-
TEIbHBIM

pecypcam» http://window.edu.ru
4. OeKTpOHHO-0MOIOTeYHas cucTeMa u3aarenberBa «Jlanby http://e.lanbook.com
5. Hanmonansuelil mudpoBoit pecypc «PyKoHT» - MexoTpaciaeBas dJIeKTPOHHAS

Ooubnmoreka Ha 6a3e TexHooruu Konrekcrywm http://www. rucont22

6. OnekTpoHHas 6ubaMoTedHas cuctema Poccuiickoro rocyjapcTBEHHOTO arpapHo-
ro 3a04HOro0 yHHBepcurera http://ebs.rgazu.ru

7.3.6. lIlndpoBbie MHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM IpoLec-

NS

ce

LMS-mrardopma Moodle
Buptyansnas nocka Mupo: miro.com

Bupryansnas gocka SBoard https://sboard.online
Ob6naunsie cepBucsl: Anaexc./luck, O6mako Mail.ru
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S. Cepsucsl onpocos: Anaexc.@opmbl, MyQuiz

6. Cepsucel Buaeocsssu: Suaekc. Tenemoct, Webinar.ru

7. CepBuc cOBMECTHOM pabOTHI HaJl MPOEKTAMU JJIs1 HEOOJBIIUX TPYIIIT
Trello http://www.trello.com

7.3.7. llmppoBble TEXHOJIOTHH, MTPUMEHsIEMbIE TPH U3YUYEeHHUH JUCHUILTHHBI

Ne | Ludpossie TexHonorun | Buabl yae6HO# paboThl, BeIOA- | DopMupyembie NAK
HsIEMbIE C IPUMEHEHHEM IIU(PPO- | KOMIETEHIHH
BOU TEXHOJIOTHH

1. | O6naunsle Texuosornu | Jlekuuu VK-1 WA-2yx1
CamocrosTenbHas paboTta
2. | bonbiine ganuele Jlexinumn VK-1 WA-2yx1

IIpakTueckue 3aHsATUs

8. MaTepuajibHO-TeXHHYECKOe ofecneueHne TucUNInHbI «Heopranuyeckas Xumus»

JIns MyJIbTUMEAMIHOTO COMPOBOXKACHUS YTEHUS JIeKIMi Ha kadenape (ayn 2/13) umeercs
MPOEKTOP, JUISI BBIMOJHEHUS JIa0opaTopHbIX pador (ayx 2/11, 2/14, 2/10, 2/13) — nHabopsl
BEIIECTB M PACTBOPOB BEIIECTB COOTBETCTBYIOIIMX TEMATHKE 3aHSTHI; HAOOPHI XUMHYECKON
MOCY/IBl: TIPOOUPKH, MEPHBIC IWIHHIPHI, XUMUYCCKHE CTAKaHbI, OIOPETKH, MUIETKH, KOJOBI;
[ITaTUBBI, CIIUPTOBKHU.

JlaGopaTopHoit 060pynoBaHue WNuBenTapHbIli HOMED
Becol ananutnueckue BJID-200 1101044665
DOTO3IEKTOPOKOTOPUMETP 1101044694
PH-metp 1101044704
Crekrpodoromerp HIIT-195 1101044707
Kommnpeccopnas memOpana 1101044721
I{entpudyra naboparopnas 1101044721
DneKkTponikad CynmibHbIN 1101044748
Bakywmnsriit Hacoc PB-1,5 1101044763
Pedpaxromerp UPD 1101044676
Memanka naboparopHas MM -20 1101044774

Pabouast mporpamMmma mucturmmiinHbl «Heopranuueckass XUMHES) COCTaBICHA B COOTBETCTBUH
¢ TtpebdoBanmsivu PI'OC BO mno wHampasmenuto monarotoBku: 36.03.02 3oorexaus (ypoBeHBb

OakanmaBpmaTa), YTBEpP)KICHHOTO TPHUKAa3oM MUHHUCTEpCTBA O0O0pa3oBaHUS W HAayKH PoccHiickoif
Oeneparuu Ne 972 ot 12.09. 2017.

ABTOp: OLIEHT Kadeapsl OMonoruu U XumuH, K.X.H. Ky3nernona P.B.

Peniensent: noneHT kadeapsl 300TEXHUU U BETEpUHAPUH, K.C.-X. H. ['arioeBa T.H.

28



http://www.trello.com/

[Iporpamma paspaborana B coorBeTcTBUH ¢ TpeboBanusmu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acelaHUH Kageapbl TEXHOJIOTUU MTPOU3BOICTBA, XPAHEHUS
U TIepepabOTKU MPOTYKIIUH KUBOTHOBOACTBA MPOTOKOJI Ne 8 oT «2» anpens 2019 r.

[Tporpamma paccMOoTpeHa Ha 3aceJaHuH y4eOHO-MeToqrnuecKoi komuccuu [lnogoosomi-
Horo uHcturyta um. U.B. Muuypuna Muuypunckoro I'AY npotokon Ne 9 ot «16» ampens
2019r.

[IporpamMma yTBepkIeHa pelieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETA
npotokoi Ne 8 ot 25 anpens 2019 r.

[Iporpamma nepepaboTana u J0MoIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapsl OMOJIOTHH U XUMUH ITPOTOKON Ne 7 oT
«30» maprta 2020 r.

[IporpamMma paccMoTpeHa Ha 3aceaHuM yueOHO-MeToauyeckoil komuccuu [lnonoosomr-
Horo uHcrturyra uM. U.B. Muuypuna Muuypunckoro I'AY mnporokon Ne 9 ot «20» ampens
2020r.

[IporpamMMma yTBepskaeHa pelieHueM Y4eOHO-METOAMYECKOT0 COBETa YHUBEPCUTETA TIPO-
TokoJ1 Ne 8 ot «23» anpens 2020 r.

IIporpamma nepepaboTtaHa 1 A0HoOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[Iporpamma paccMoTpeHa Ha 3acenaHuu Kadeapsl OMOTOTHN M XUMHUHU MTPOTOKOI Ne § ot
«15» mapra 2021 r.

[IporpamMma paccMoTpeHa Ha 3acejaHuM yueOHO-MeToanuyeckoil komuccuu Ilnonoosou-
Horo uHcruryra uM. M.B. Muuypuna Munuypunckoro I'AY mnporokon Ne 9 ot «19» ampens
2021r.

IIporpamma yTBepkAeHa pelIeHHEM Y4YeOHO-METOJUYECKOro COBETa YHHBEpPCHTETa
npotokoi Ne 8 ot «22» anpens 2021 r.

[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBETCTBHU ¢ TpeboBanusimu OI'OC BO.

ITporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl 6uonoruu 1 xumun npotokos Ne 10 or
«28» mas 2021 r.

ITporpamma paccMoTpeHa Ha 3aceJaHuM ydeOHO-MeTouueckoi komuccuu [lnogoosomi-
Horo mHcTHTyTa MM. M.B. Muaypuna Muuypunckoro I'AY mpotokonm Ne 11 ot «21» urons
2021r.

[IporpamMmMa yTBepk/IeHa pelieHHeM Y4eOHO-METOJAMYECKOTO COBETa YHUBEPCHUTETA
npotokois Ne 10 ot «24» utons 2021 r.

ITporpamma nepepaboTaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3acenaHuu Kadeapbl OMOIOTHN M XUMHUHU MTPOTOKOI Ne 8 ot
«4y anpens 2022 r.

[IporpamMma paccMoTpeHa Ha 3aceJaHUM yueOHO-MeToanyeckoil komuccuu [lnonoosonr-
Horo mHcTuTyTta UM. U.B. Muuypuna Muuypunckoro I'AY npotokon Ne 8 ot «18» ampens
2022r.

IIporpamma yTBep:k/ieHa perieHneM YueOHO-MEeTOINYEeCKOr0 COBETa YHUBEPCUTETA TPO-
Tokoi Ne 8 ot «21» anpenst 2022 r.

[Iporpamma nepepaboTaHa U A0MOTHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

[IporpamMma paccMoTpeHa Ha 3aceanuu kKadenpsl Ononoruu U XxuMuu npotokoa Ne 11 ot
«05» wrons 2023 r.

[IporpamMma paccMoTpeHa Ha 3acefaHuH y4eOHO-MeToAnuecKoi komuccuu CoruanbHO-
negarorudeckoro nHetutyra Muaypuackoro I'AY nporokon Ne 10 ot «13» utons 2023 T.

[IporpamMma yTBepkaeHa pemieHueM Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA MPO-
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TokoJ Ne 10 ot «22» urons 2023 r.

[TporpamMma niepepaboTaHa u JOMOTHEHA B COOTBETCTBUU ¢ TpeboBanusimu G®I'OC BO.

[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapsl OMOIOTHH U XUMUH ITpoTokos Ne 9 oT
«06» mas 2024 .

[IporpamMma paccMoTpeHa Ha 3aceaHuu yueOHO-MeToAnuYecKoi komuccuu ConuanbHO-
nenarornyeckoro HHCTuTyra Muaypunckoro I'AY npotokon Ne 9 ot «13» mas 2024 1.

[IporpamMma yTBepskaeHa perieHueM Y 4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA MPO-
ToKO0JI Ne 9 ot «23» mas 2024 .

[Iporpamma nepepaboTana u JA0MOIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl OMOJOTrMM U XMMHUHU NPOTOKOd Ne 8 oT
«02» anpens 2025 r.

IIporpamma paccMoTpeHa Ha 3acefaHuu y4yeOHO-MeToauueckod komuccuu ColualibHO-
neaarornyeckoro nHctutyra Muuypunckoro I'AY nporokoin Ne 9 ot «08» anpenst 2025 r.

[Iporpamma yTBepiaeHa pelieHrueM YueOHO-METOJUYECKOro COBETa YHMBEpPCHTETa IpPOTO-
koi1 Ne 8 ot «23» anpens 2025 1.

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3aceilaHuM Kadeapbl OMOJOTMH U XUMUHU IPOTOKOJ Ne 8 oT
«03» ampenst 2026 T.

IIporpamma paccMOTpeHa Ha 3acefaHuu yuyeOHO-MeToauueckoil komuccuu CouuanbHo-
nenarornyeckoro nHCTuTyTa Muaypunckoro ['AY npotokon Ne 8 ot «13» anperns 2026 r.

IIporpamma yTBep:k/ieHa pelieHueM YueOHO-METOIMYEeCKOT0 COBETa YHUBEPCUTETA MPO-
TokoJ Ne 7 ot «22» anpenst 2026 .

OpuruHan JOKyMeHTa XpaHUTCs Ha Kadepe 300TEXHUU U BETEpUHAPUH.
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