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1.Ilesiu ocBOEHUST MCIHUTIIAHBI (MOLYJIs1)

Henstmu ocBoeHHS TUCIUMIUTMHBEL «OO0Iasi 1 HEOPTaHWYECKAss XUMHES SBISIOTCS: TPHOO-
pETeHHE TEOPETUYECKUX 3HAHHM, HEOOXOAUMBIX AJisi (POPMUPOBAHUS OCHOBHBIX MOHSITHI B3au-
MOCBSI3U CBOWCTB, COCTaBa M CTPOCHUS MOJICKYJ BEIECTB, a TAKXKE CcoJieicTBUE (hOopMHUPOBa-
HUIO U Pa3BUTHIO y CTYACHTOB OOLIEKYJIbTYPHBIX, MPOPECCUOHANBHBIX KOMIETEHIIUM, T03BO-
JSIONUX UM B JaJbHEHUIIEM OCYIIECTBISITh MPO(ECCHOHATBHYIO ICSITEIBHOCTh MOCPEACTBOM
OCBOEHMSI TEOPETUYECKUX U SIKCIIEPUMEHTAIIBHBIX OCHOB XUMHHU.

2. MecTOo IMCHUILUIMHBI (MOAYJIf1) B CTPYKTYpe 00pa30BaTe/JIbHOI MPOrPaMMBbl
JlaHHasg JIUCHMIUIMHA COTJacHO  y4eOHOMY IUIaHy IO JAaHHOMY HAIpaBIICHHIO
noAroToBkU oTHOcUTCS K biioky 1 «/luciunmmnsl (Moaynn)y», O6s3arensHas yacts b1.0.09.
JlaHHas AMCIMIUIMHA B3aMMOCBS3aHA C TaKMMHU JUCHUIUIMHAMH, Kak «OCHOBBI OMOXH-
Mumn», «OCHOBBI MOJIEKYJIIPHON OMOIOTHN», «OpraHnyecKkasi XUMHUSD.
B nanpHeiimem 3HaHWS, YMEHUS U HaBBIKH, IPHOOPETEHHBIC B XOJI€ M3YYEHHS TaHHON
JMCLUIIIMHBIL, HEOOXOAUMBI Ui OCBOCHUS TaKUX JUCHUIUINH, KaK «XHUMHUS OMOJOTMYECKU aK-
TUBHBIX BellecTBY, «Duzndeckas xumus», «OU3NOIOTHS PaCTEHUI.

3.HﬂaHpreMble pe3yabTaThl oﬁyqemm Io ITNCIHUIIJIMHE, COOTHECCHHBIC C
IJIAHUPYEMBIMHU peE3yJibTaTaMUd OCBOCHUSA 06p330BaTeJIbHOI7[ NnporpaMmmbI

OcBoeHme TUCIUTUTMHBI (MOAYJIS) HApaBieHO Ha (OPMHUPOBAHUE KOMIETECHIIUH:

VK-1. CnocoGeH ocyIecTBIIATh MOUCK, KPUTUYECKUH aHalIM3 U CUHTE3 UH(POpPMaLUH, IpH-
MEHSTh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS TIOCTABIICHHBIX 33124

OIIK-1. CnocobOeH u3yuyaTb, aHaJIW3UPOBATh, HCIIOJIB30BaTh OMOJOTHUECKUE OOBEKTHI U
IPOIIECCHI, OCHOBBIBAsICh HA 3aKOHAX M 3aKOHOMEPHOCTSX MAaTEeMaTUYEeCKHX, (DU3NYECKHX, XU-
MHUYECKUX U OMOJIOTMYECKUX HAYK U UX B3aUMOCBSA3SIX

OIIK-7. CriocoGeH mpoBOAUTH 3KCIEPUMEHTAIbHbBIE UCCIIEIOBAaHUS U MCIIBITAaHUS IO 3aJ1aH-
HOW MeToJuKe, HaOMIOJeHUs U M3MepeHus, o0padaThiBaTh U MHTEPIIPETUPOBATH IKCIEPUMEH-
TaJIbHBIC JJAHHBIE, TPUMEHSS MaTeMaTndeckue, pusndeckue, (GU3NKo-XUMHUIECKNEe, XUMHUECKUE,
Ouosornyeckre, MUKpOOHOJIOTHUECKUE METOIbI

Kon u HaumeHo- Kputepuu orieHuBaHus pe3yabTaToB 00yUeHUS
BaHUC YHUBCP- Kon u nanme- HU3KHUH
CaJbHOM KOMIIC- | HoBaHME MHAM- | (JOMOPOTrOBEIi,
TCHIOUU Karopa JOoCTH- KOMIIETECHIIUA o .
MTOPOTOBBIN 0a30BbIi N
JKEHUS YHUBEP- HEe chopMUpO- MIPOJABUHY ThIN
CaJIbHBIX KOM- BaHa)
HeTEeHIUI
Kareropust yHuBepcanbHBIX KOMIETEHINH - CHCTEMHOE ¥ KPUTHYECKOE MBITILICHHE
VK-1. Cnocoben | M-1yk1 - He ananu- | Cnabo aHamu- B  gocra- | Ha  BpICOKOM
OCYULIECTBIISITh AHanm3upyer 3UpPYeT TOCTaB- | 3UPYET MO- | TOYHOW CTENEHH | YPOBHE aHAIH-
MOWCK, KPUTUYE- | TIOCTABJICHHYIO | JICHHYIO 3a/1auy, | CTaBJICHHYIO aHAIIN3UPYET 3UpyeT

CHHTC3 HH(bOp— s ee 0a30BBIE | 30BBIE  COCTaB- | Ik ee 0aso- 3ajgavy, BbIAC- | 3aaa4y,

HATh CHCTEMHBIHN OCYHICCTBIIACT mECTBIIACT A€- | JAINUC, COCTaBJIAIOIIHNE, BBIC cocCTaB-
moaxoa mid pe- | ACKOMIIO3UIIUIO KOMIIO3HITUIO OCYHICCTBIIACT OCYHICCTBIIACT JIAOIue,
mICHuA IIoCTaB- | 3aJa4u 3aga4uu JCKOMIIO3H1- JACKOMITO3UIIHUIO mECTBIIACT
JICHHBIX 3aJa4 OUIO 3aJa491 3aJa4dyu JACKOMIIO3H1-

CKM{ aHanmM3 W | 3ajady, BbIJe- | BeIAENsAs ee Oa- | 3a7ady, BBIJE- | MIOCTABIEHHYIO | CTABICHHYIO

Manuu, npuMe- | COCTaBJIAIOLINC, JIAOIUEC, 0Cy- | BbIC cocTaB- | 1 ee 0Oa30BeIe | 1511 ee 0aso-

LIMIO 3aa9H




NA-2yx1 — | He Moxer Ha- | Hemocratouno | JlocTaTo4HO Vconemno Ha-
Haxonut u Kpu- | XoOuTh U KpU- | HAXOIUT U | XOpOIIO HAaxo- | XOIUT U KpH-
TUYECKH aHalU- | THYECKH aHAIU- | KpUTUYECKU OUT W KpUTHYe- | THYECKH aHa-
3upyer WH(QOp- | 3MpoBaTh  WH- | aHATM3UPYET | CKH aHAIWU3UPY- | IU3UPYET WH-
Manuro, Heol- | hopmamuro, He- | mHGoOpManwio, | eT  uHboOpMa- | popmaruio,
XOMUMYI0 ISl | OOXOAWMYIO IJIsl | HEOOXOAMMYIO | IIMI0, HEO0OX0- | HeOOXOAUMYIO
pelieHussT  MO- | pelIeHUs]  TO- | U1 PELIeHMs | IUMYIO AJsl pe- | A pelleHHs
CTaBJICHHOM 3a- | CTaBIGHHOW 3a- | IOCTaBICHHOM | MIEHHS TOCTaB- | IOCTABICHHOM
Jadu Jauu 3a1auu JICHHOM 3a7aunl | 3a1a4u
W-3yxy — Pac- | He moxer pac- | Ciabo  pac- | Xopomo  pac- | OTaudHo pac-
cMaTpHuBaeT CMaTpHUBaTh cMaTpHuBaeT cMaTpHuBaeT cMaTpHuBaeT
BO3MOXXHBIE Ba- | BO3MOXKHBIC Ba- | BO3MOXKHBIE BO3MOXHBIE Ba- | BO3MOKHBIE
PUAHTBl pelle- | pUaHTbl pelle- | BAPDUAHTBl pe- | pUaHThl  pelle- | BApUaHThl pe-
HUS 3ajauu, | HUS 3ajauy, | UICHUS 33Ja4d, | HUS 3ajauy, | HICHUs 3afaqd,
OLICHUBAasl ~ MX | OLCHMBAsT WX | OLIEHMBAas MX | OLCHMWBAs WX | OLIEHMBAasg X
JOCTOMHCTBA M | JIOCTOMHCTBA U | JOCTOMHCTBA U | IOCTOMHCTBA M | JOCTOMHCTBA U
HEIOCTATKH HEIOCTAaTKU HETOCTATKU HEIOCTAaTKU HEJIOCTaTKH
U-4yix1 — Ap- | He moxer ¢op- | HeyBepenno HoctaTouno OTnnyHO
TYMEHTHPOBAaHO | MHPOBaTh c00- | opMHUpyeT geTko  ¢opmu- | GopMupyer
dbopmupyet CTBEHHBIE CYX- | COOCTBEHHBIE | pyeT CcOOCTBEH- | COOCTBEHHBIC
CO6CTBCHHI)IC ACHUA W OLCH- | CYXICHUA " | HBIC CYXICHUA | CYKIACHUA u
CYKACHUA " | KH, OTJIMYacT | OLCHKHU, OTJIIMW- | © OUCHKH, OT- | OOUCHKH, OTJIH-
OIIEHKH, OTIHU- | (GaKTBl OT MHe- | 4aeT (akThl OT | Tu4aeT (HakThl | yaeT (akThl OT

yaeT (axkTel OT
MHEHUH W HH-
TepupeTauuii B

HUA W HHTEp-
npeTranuin B
PacCy X ACHUAX

MHEHUH U HH-
TepIpeTanuil B
paccyKIEHUAX

OT MHEHUH U
HMHTEpIpeTannui
B PacCyXIECHHUAX

MHEHUH W UH-
TepIpeTanuii B
pacCyKIEHUAX

paccyXIeHusX OPYTHX yYacT- | IPYTHX yYacT- | IPYTHX y4YacT- | IPYTHX yd4acT-
JIIPYTUX  y4acT- | HUKOB JCSTENb- | HUKOB Jes- | HUKOB JesTENIb- | HUKOB nesi-
HUKOB JESTeNb- | HOCTH, NPUHHU- | TEIHHOCTH, HOCTH, TIPWUHHU- | TEIHHOCTH,
HOCTH, TIpUHHU- | MaeT  O0OOCHO- | MPUHUMAET MaeT 00OCHO- | MPUHUMAET
MaeT O00OCHO- | BAHHOE  pellie- | 0OOCHOBaHHOE | BaHHOE  pellie- | 000CHOBaHHOE
BaHHOE peIlle- | HUE TIOCTaBJIEH- | PEIICHWE TI0- | HU€ TOCTABJICH- | pEIICHHEe  II0-
HHE TIOCTaBJICH- | HOM 3aJa4u CTaBJICHHOM HOM 3a7a9m CTaBJICHHOM
HOM 3a7aun 3aJ1a9u 3a1a4uu
U-5yk1 — Om- | He moxer on- | HeyBepenHno JlocTaTouno OTiM4yHO  OII-
penensier U | penensiThb u | Onpenenser W | 4YETKO  OMpele- | peaessieT n
OLIEHMBAET IIO- | OLIEHMBATh I10- | OLIEHUBAET JIIET M OILIEHH- | OLIEHUBAET IIO-
CIIEICTBUS BO3- | CIICJACTBHSA BO3- | IIOCJIEACTBHS BaeT IOCJCJCT- | CICJACTBUSA
MOXKHBIX peIlle- | MOXKHBIX peIle- | BOZMOKHBIX BUSI BO3MOJKHBEIX | BO3MOYKHBIX
HUH 3a71a4d HUH 3a1a4U peuieHuil  3a- | pelleHuid 3ajna- | pelleHud  3a-
a4 =0 Jayu

Kareropus o0mienpodeccHoHaIbHBIX KOMIIETEHIMI — EcTecTBeHHOHAYYHAs! TOATOTOBKA

OIIK-1.
Crnocobern  u3y-
4yaTh, aHAJIU3UPO-
BaTh, HCIOJbB30-
BaTh OwMoOJIOruye-
CKHE OOBEKTHI W
MTPOIIECCHI, OCHO-
BBIBAsICH Ha 3a-
KOHAX M 3aKOHO-
MEpPHOCTSX  Ma-
TEMATUYECKUX,
(u3nyueckux, Xu-
MHYECKHX M OHO-

N-1onk-1 -
JeMoHncTpupyet
3HAaHHWE OCHOB-
HBIX 3aKOHOB H
3aKOHOMEPHO-

CTEeH MaTeMaTH-
4ecKkux, (uzn-
YECKHX, XHMH-
4yecKux U Owuo-
JIOTUYECKHUX Ha-
VK M BX B3aHMO-
CBs3ell B OuoO-
TEXHOJIOTHYE-

He 3maer oc-
HOBHBIE 3aKOHEI
U 3aKOHOMEPHO-
CTH MaTeMaTHu-
YecKux, (Qu3n-
YECKUX, XHMH-
YyeCcKHMX H OHo-
JIOTUYECKHUX Ha-
YK U UX B3aUMO-
cBsi3e B OHoO-
TEXHOJIOTHYe-
CKOM IPOU3BO/I-
CTBE

IInoxo 3Haer
OCHOBHEIE 3a-
KOHBI M 3aKO-
HOMEPHOCTH

MaremMaThde-

CKHX, (uznye-
CKHX, XUMHYE-
CKUX U OHOJI0-
THYECKUX HayK
A HUX B3aHUMO-
CBsI3€M B OWO-
TEXHOJIOTHYE-
CKOM  TIpOW3-

Xopomro 3Haer
OCHOBHEIE 3aKO-
Hbl U 3aKOHO-
MEpPHOCTH  Ma-
TEMaTUYECKUX,
(u3nIecKuX,
XUMHYECKUX U
OMOJIOrHYECKUX
HayK ®H X
B3aMMOCBSI3€H B
OMOTEXHOJIOTH-
YECKOM TIPOM3-
BOJICTBE

OTan4gHO 3HAET
OCHOBHEIE 3a-
KOHBI U 3aKO-
HOMEPHOCTHU

MaremMaTHde-

CKHX, (u3nde-
CKHX, XMMHUYE-
CKUX U OHOII0-
THYECKHX HAyK
A HX B3aUMO-
cBs3el B OHO-
TEXHOJIOTHYE-
CKOM  TIPOM3-




JIOTUYCCKUX HAYK
N HUX B3aMMOCBI-
34X

CKOM TIPOU3BO/I- BOJICTBE BOJICTBE
CTBE

N-20mk-1 — | He BeIABIIsIET | He Bceraa | Jloctarouno Bcerna BEI-
BeisBiser cymi- | cymHOCTb U | BEISIBIIIET 4acTO BBISBIS- | SBISET  CYII-
HOCTb M 0CO- | OCOOEHHOCTH CYIIHOCTh H | €T CYIIHOCTh M | HOCTb U 0CO-
OEHHOCTH OHO- | OMOJOTMYECKHX | OCOOEHHOCTH 0COOEHHOCTH OeHHOCTH OMoO-
JIOTHYECKUX 00BEKTOB H | Ouojoruye- OMOJOrHYECKUX | JIOTHYECKHX
00BEKTOB U | IPOIIECCOB, OC- | CKUX OOBEKTOB | OOBEKTOB 1 | 0OBEKTOB u
MPOIIECCOB, OC- | HOBBIBASICH HA | M IPOIECCOB, | MPOIIECCOB, OC- | MPOIIECCOB,
HOBBLIBasICh  Ha | 3aKOHAaX U 3aKO- | OCHOBBLIBASICH HOBBLIBasiICb  Ha | OCHOBBIBAsCh
3aKOHAaX M 3aKO- | HOMEPHOCTSX Ha 3aKOHAX M | 3aKOHAX W 3aKO- | HA 3aKOHAX H
HOMEPHOCTSIX MaTeMaTh4e- 3aKOHOMEPHO- | HOMEPHOCTSX 3aKOHOMEPHO-
MaTeMaTuye- CKHX, (u3nye- | CTIAX MaTeMa- | MaTeMaThde- CTSIX MareMa-
CKHMX, (U3HMUe- | CKHX, XHMHYE- | THYCCKHX, (U- | CKUX, (u3nue- | THYCCKUX, (Pu-
CKHX, XUMHUYEC- | CKUX H 6I/IOJ'IO- SUYCCKHX, XH- | CKHUX, XUMHYC- | BUYCCKUX, XH-

CKHX H OmuoIo-
THYCCKUX HAYK
U HUX B3auUMO-
CBSI3SIX

THYECKHUX HayK
N HUX B3aHMO-
CBA3AX

MHYECKHX U
Oouoaoruye-
CKUX HayK H
X B3aMMOCBSI-
351X

CKHX H OwuoIo-
THYECKUX HAyK
U HUX B3aUMO-
CBSI3SIX

MHYECKHX |
OuoJjioruye-
CKUX HayK H
HUX B3aHMOCBS-
35X

Kareropus o0mienpodeccuoHalIbHbIX KOMITETESHITHIA

UccnenoBanus, KyapTypa dKCIIEpUMEHTA

OIIK-7. Cmnoco-
OCH TPOBOIUTH
IKCIIEPUMEH-
TaJbHBIE HCCIIC-
JIOBAHUS M WCIIbI-
TaHUs 10 3ajaH-
HOWl  METOJMKE,
HaOfONeHusT "
n3MepeHus, 00-
pabaThIBaTh u
HHTEPIPETUPO-
BaTh  DKCIEpH-
MEHTAJIbHBIC
JaHHBIC, TPHUMe-
HAS MaTeMaThue-
ckue,  (usmde-
ckue,  (uzMKo-
XUMHYECKUE, XH-
MHYECKUE, Ouo-
JIOTHYECKHE,
MHUKPOOHOIIOTH-
YECKUE METO/IbI

N-1omk-7 — | He Baajgeet | He Bceraa | Jloctarouno Bcerna Bmagme-
Brnageer MmeTo- | METOIMKOM 3KC- | BlIaJE€ET METO- | YaCTO  BJIAAEET | €T U NPUMEHS-
JIUKON  DKcHe- | IepUMEHTaAIb- JIUKOM DJKcHe- | METOAUKOW JKC- | €T  METOAMKY
PUMEHTAIBHBIX | HBIX  HMCCIEIO0- | pUMEHTAIb- MIePUMEHTATb- JKCTIEPUMEH-

WCCIICIOBAaHUM M | BAHMM M HCHBI- | HBIX HCCIEN0- | HBIX  MCCJEAO- | TAIBHBIX  HC-
HUCTIBITAHUM, TaHWW, HAOIIO- | BAHMH W WC- | BAHUH M HCIBI- | CIIEJOBAHUN U
HaOMIOACHUH W | JGHHH W W3Me- | IBITAHWH, Ha- | TAHWH, HAOJIO- | UCIIBITAHHM,

U3MEPEeHUI peHuit OJMIONCHUA W | JeHWil U u3Me- | HaOIIOOeHU U

W3MEpPEeHHI peHuit U3MEpEHUN
WN-20mnk.7 — | He ymeer obOpa- | He nocratou- | Xopomo ymeer | OTiHYHO yMe-

Ymeer o0Opaba-

OarbBaTh U WH-

HO yMeeT 00-

o0pabarbeiBaTh U

eT oOpabaThi-

THIBATh W WH- | TEPIPETUPOBATh | padaTbIBaTh W | HHTEPIPETHPO- | BaTh M HHTEP-
TEPIPETUPOBATh | IKCIICPUMEH- HUHTEPIPETHU- BaTh 3KCIIEPHU- | IPETUPOBATH
IKCIIEPUMEH- TalbHBIC  JIaH- | POBAaTh JKCIIE- | MEHTAJIbHBIC JKCIICPUMEH-
TaJbHBIE  JIaH- | HblE, TPUMEHSS | pUMEHTAIb- JlaHHBIE, TpU- | TaTbHBIC [IaH-
HBIe, TPUMEHSA | MaTeMaTHye- HbIE JIaHHBIE, | MEHSAS MareMma- | Hble, IpHMe-
MaTeMaTh4e- ckue, Ouodu3u- | MpUMEHsss Ma- | THYeCKHe, OWOo- | Hssd MaTeMaTH-
ckue, OModu3u- | YECKUEe, XUMHU- | TeMaTHUecKue, | pusnueckue, yeckue, Ouo-
YeCKHUe, XUMH- | YeCKue, Ouoio- | Omodusuye- XHUMHYECKHUE, (husnueckue,
yecKre, OHOJIO- | THYECKHE, MHK- | CKME, XUMHUe- | OHOIOrHYecKHe, | XMMUYECKHE,
THYeCKre, MHK- | poOHoJornye- cKkue, OWOJIO- | MEUKpOOHOJIOTH- | OHoJIoTHYe-
poOuomnoruye- CKHE METOMBI THYECKHE, YECKUE METOJbI | CKHE, MHUKpPO-
CKHE METO/BI MHUKPOOHOJIO- ouonoruue-
THYECKHE Me- CKHE METOBI
TOJIBI
WN-3onk7 - | He npumenser | He Bceraa | Jloctarouno Bcerna  mpu-
Ilpumenser B | B HOpodeccHo- | MPUMEHSIET B | MPUMEHSET B | MEHSET B
mpodeccuo- HaJbHOH  Jesi- | mpodeccuo- npodeccuo- npodeccuo-
HAJILHOM  Jed- | TEAbHOCTU OHO- | HAIBHOMW €S- | HAIbHOW  Jed- | HaJbHOH  Jes-
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TEJIBHOCTU OWO- | JIOTHYECKUE U
JIOTUYECKHE U | MMKPOOHOJIOTHU-
MHUKPOOUONIOTH- | YECKHE METOJBI
YeCKHe METOJbl | HCCIIeOBAHMS
HCCIICI0OBAHNUS MHUKPOOPTaHH3-
MHUKpPOOpPTaHu3- | MOB (BHPYCOB,
MOB  (BUpPYCOB, | OakTepHii)
OakTepuii)

TEJILHOCTH
Oouooruye-
CKHE U MHKPO-
ouonoruye-
CKHE METOMBI
HCCIIEIOBAHMS
MHUKpOOpra-
HU3MOB (BHpY-
COB, OakTe-

puit)

TEJIBHOCTH OHoO-
JOTHYECKHE U
MHUKPOOHOIOTH-
9YeCKHe METObI
HCCIIEI0BaHUS

MHUKPOOPTaHU3-
MOB  (BUpPYCOB,
OaxTepwii)

TEJLHOCTH
Ouosrormye-
CKHE M MHUKpPO-
Ouooruue-
CKHE METOJBI
UCCIICIOBAHUS
MUKpOOpra-
HU3MOB (BHPY-
COB, OaKTEpHA)

B pe3ynbraTe 0cBOEHMS AUCHUIUIMHBI (MOAYIIS) 00y4arOIIUNCs JODKEH:

3HaTh:

- OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHbBIX JUCIUILINH,
- COBpEMEHHYIO (PU3MUECKYIO0 KapTUHY MUPA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEP-

HOCTH, CTPOCHHHU BCIICCTBA,

OCHOBBI CTPOCHUS aTOMOB X MOJICKYI ,

- OCHOBBI TCOpHHU XHUMHYCCKOM CBSI3HU B COCOUHCHUX PA3HBIX TUIIOB ,
- OCHOBBI CTPOCHHM: BEIIECTBA B KOHACHCUPOBAHHOM COCTOSHUH ,

- OCHOBBI XUMHUYECKON TEPMOJUHAMUKHY );

TUJIPOJIN3 CONEH ;
OCHOBBI XUMHYECKON KUHETHUKH |

MECTOABI OIINCaHUA XUMHYCCKHUX paBHOBeCI/Iﬁ B paCTBOpPax 3JICKTPOJIUTOB ,

- XMMHYECKHE CBOMCTBA 3JIEMEHTOB pa3yiMuHbIX rpynn llepuonmyeckon cucremst .M.

CHACIICCBA U UX COGI[HHCHHFI;

- OCHOBbI OKHCJIIMTCIIBbHO-BOCCTAaHOBHUTCIBbHBIX peaKum‘/’I ,
- CTPOCHHUC U CBOMCTBAa KOMIUICKCHBIX COGI[I/IHCHI/Iﬁ .

YMers:

- OIIPENEIATH 10 CIPAaBOYHBIM JAHHBIM YHEPreTUYECKUE XAPAKTEPUCTUKU U T€OMETPUIO
MOJIEKYJI, TEPMOJAMHAMUYECKHE XapaKTEPUCTUKM XMMHYECKUX peakuuid, BenuunHbl pH n

XapaKTCPUCTUKHU JUCCOLUALIAN DJICKTPOJIMTOB

- IPOU3BOJUTH PACUCTHI KOHIICHTPAIIUU PACTBOPOB PA3JIMYHBIX COGI[I/IHGHI/II\/'I ;

Bnaners:

- mpuemMaMmu 6e30macHOM padoThl B XUMUYECKOW J1a00opaTopu.
- METoJaMH MAaTeMaTHYeCKOro aHajiu3a M MOJECIHPOBAHMI,

SKCIICPUMCHTAJILHOTO UCCIICIOBAHUS

TECOPCTUUCCKOTO U

- INTAaHUPOBAHUA OKCIICPUMCHTA, 06pa6OTKI/I " NMPEACTABJICHUA MMOJYYCHHBIX PC3YJILTATOB

3.1 Marpuua cooTHeceHUs1 TeM/pa3ae/ioB Y4eOHO! TUCHMILIMHBI (MOXYJIsl) U
(popmMupyeMbIX B HUX YHMBEPCAJbHBIX U 001IeNPOo(ecCHOHAIBHBIX KOMIIEe-

TeHIIUH
ob1iee
KOMIIETCHIIUHN KOJIMYECTBO
TeMsl, pa3einbl AUCUUATUIHBI .
KOMIICTCHIIMU
VK-1 OIIK-1 | ;OIIK-7
OCHOBHBIE TOHSTHUS U 3aKOHBI CTEXHOMETPHUHU.
+ + + 3
PacTtBopsl. JlucniepcHblE CUCTEMBI. + + 3
DJIeKTPONUTHI. Jrccoumanus 3J€KTPOJIUTOB. + + + 3
['upponus coneit. + + 2
KoMIuiekcHbIE cOeTMHEHNS. + + + 3
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE + + + 3




peakIyu.

XuMHuecKkasi KHHETHKA. + + 2
XUMHUYECKOE pABHOBECHE. + + 3
OCHOBBI XMMHUYECKON TEPMOIUHAMUKH. + + + 3
Ctpoenue aToma. + + + 3
[lepuoanueckuii 3aKOH U MEPUOIUYECKAs CUCTE- + + + 3
ma /JI. 1. Menpeneena.

XUMUYECKas CBA3b. + + + 3
Xumus 351eMeHToB. Bosopo. + + + 3
OnemeHTsl [A-noArpynmsl. + + + 3
OnemenTs! ||A- noarpynmns. + + + 3
OnemeHThl |HIA- moarpymniesr. + + + 3
Onements! [VA- noarpynnsl. + + + 3
OneMeHThl VA- OIrpyYIIIIHL. + + + 3
OnemenTts! VIA- noarpynnsl. + + + 3
OnemenTsl VIIA- noarpynnsl. + + + 3
OnemenTsl VIIIA- noarpynmnsl. + + + 3
[lepexomHble METAILIBI. + + + 3
DJIEKTPOXUMUYECKUE CBOMCTBA METAJLIOB. + + + 3
XuMuyeckasi UIeHTU(UKALINS. + + + 3

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIHHbBI
OO61mas TpyA0eMKOCTh AUCHHUIIINHBI COCTaBIsAET 4 3a4eTHBIX equHul] 144 akaa.4acos.

4.1. O0beM JTUCHMILUIMHBI U BBl y4e0HOH PadoThI

Bcero akaj. yacoB
. 10 OYHOH opme 0 3209HOU
Bun 3anaruii
o0yueHHs bopme oOyueHus
(2 cemectp) (1 xypce)
OO11ast Tpy10€MKOCTh TUCIUITITUHbI 144 144
KonTtakTHast paboTa 00yJaromuxcs ¢ MperoaaBaTesieM 54 14
AyIUTOpHBIE 3aHATHSI, U3 HUX o4 14
JIEKIIUHU 18 6
nabopaTopHbBIe paOOTHI 36 8
CamocrosTenbHas paboTa 00yJaroumxcs, B T.4. 90 126
popaboTKa yueOHOTO MaTepHalia Mo AUCIUIUIMHE
(KOHCHEKTOB JIEKIIUH, YUe€OHMKOB, MaT€pHajIoB CeTe- 60 88
BBIX PECYPCOB)
BBITIOJTHEHNE KOHTPOJIbHON pabOThI - 24
IIOJITOTOBKA K c1a4e MOJYJIS 30 10
KoHTpoib - 4
Buj uTOroBoro KOHTpOJIs 3ayer 3ayer
4.2. Jlekuuu
No | Paznen nucummivabl (MOIyIist), TeMbl Jekiui | OO0beM B akaj. 4a- dopmupyembie
U UX COZIep)KaHue cax KOMITETEHIINU
O4YHasa 3a04YHast
dopma ¢dopma




o0yue- | oOy4eHus
HUS
1 OcHOBHBIE OHSTHS ¥ 3aKOHBI CTEXUOMETPHUHU. 2 1 VK-1; OIIK-1;
OIIK-7
2 | PactBopsl. [lucniepcHbie CUCTEMBI. 2 1 YK-1; OIIK-1;
OIIK-7
3 | Dnekrponutel. Jlucconuanusi 3JIEKTPOIUTOB. 1 1 VYK-1; OIIK-1;
IM'uaponus comner. OIIK-7
4 KomiiekcHble COeIMHECHUS. 2 1 VK-1; OIIK-1;
OIIK-7
5 | OKHCIUTENIbHO-BOCCTAHOBUTEIIHBHBIC peaKiuu. 1 1 VYK-1; OIIK-1,
OIIK-7
6 | XuMuyeckas KUHETHKA. XUMHUYECKOE PaBHO- VYK-1; OIIK-1;
1 1
BECHE. OIIK-7
7 OCHOBBI XUMUYECKOW TEPMOJTUHAMUKH. 1 1 VK-1; OIIK-1;
OIIK-7
8 Crtpoenue atoma. [lepuoguyeckuii 3aKoH 1 1 1 VK-1; OIIK-1;
nepuoanyeckas cucrema /1. . Menneneena. OIIK-7
9 XUMHYECKas CBI3b. 1 1 VK-1; OIIK-1;
OIIK-7
10 Xumus s5ieMeHToB. Bomopoa. Dnementsl [1A- VK-1; OIIK-1;
1 1
OATPYIIIBL. OIIK-7
11 | DOnemenrts! |IA- IHIA nmoarpynmst. 1 1 VK-1; OIIK-1;
OIIK-7
12 | Dnementsl IVA- VA noarpynsl. 1 1 VK-1; OIIK-1;
OIIK-7
13 | Onementsl VIA- VIIIA noarpymnisl. 1 1 VK-1; OIIK-1;
OIIK-7
14 | IlepexonHble METAIbI. DJIEKTPOXUMHUYECKUE YK-1; OIIK-1;
. 1 1
CBOICTBAa METAJLJIOB. OIIK-7
15 | Xumnueckast uaeHTUPUKALUS. 1 i VK-1; OIIK-1;
OIIK-7
16 | Bcero vacos: 18 14
4.3. IlpakTHyeckue 3aHATHUS HE NPEIYCMOTPEHBI
4.4. JlabopaTopHbie padoThI
Ne O0beM B yacax Dop-
pas o MHUpye-
ne- AUMCHOBAHHC 3aHA- | oyHasg 3a0YHas Ha60paT0pHoe MBIE
1a TUs dopma | popma o0opyoBaHue KOMITe-
o0yde- | obOyde- S
HUS HUs
Texnuka Oe3omnacHo- IITaTUB ¢ mpobupkamu; crnuptos- | YK-1;
CTH TIpu paboTe B XU- Ka; CTeKJIsHHas nanouka; cunss | OITK-1,
MUYecKkol Jiaboparo- JakMycoBas Oymaxka; HacbimeH- | OIIK-7
1 pUH. DKCHepUMeH- 2 HbIE  YIJIEBOJOPOABl  (KUAKHUE);
TaJbHOE OMpEeICHUE HEHACHIIICHHBIC  yTIIEBOAOPO/IBI
DKBHUBAJICHTA  HEW3- (xunkue); pactBop 6poma B CCly
BECTHOT'O METaJljla. ra300TBOJIHASI TPYOKa; MITATUB C




3aKPEIUICHHON B 3a)KMME MPOOHP-
Kol 0e3 JIHa; CTeKJoBarTa; Kapou
KaJblusl (KyCOYKaMH); TTOJKHC-
nerablid 1H. pactBop KMnO,

[TpuroroBnenue pac- HITaTUB ¢ IpoOupkamu, ckisiHku ¢ | YK-1,
TBOPOB 3a1aHHOU pacTBopamu pa3nuuHbelx opraHu- | OIIK-1;
KOHIIEHTpAI1H. Yeckux Kuciot, (enon, rmune- | OIIK-7

puH, BUHHOKUCJIBIN KaJIN-

HaTpuii (3-5%HbIN pacTBOp), pac-

TBOpP MEJHOI0 Kynopoca.
DKCIEPUMEHTAIILHOE mTaTuB ¢ npodupkamu, OpomHas | YK-1;
U3Y4YEHHUE TMPOIIECCOB BOJ, IUKJIOreKcaH, Oenson, cku- | OIIK-1,
AIIEKTPOIUTUYECKOU nugap, Toxyols, Hutpobenson, | OIIK-7
JTUCCOITUAIINA U THJI- BojsiHasE OaHs, CKalblellb, YHU-
poJu3a coyei. BepcalibHasi HMHAUKATOpHAs Oy-

Ma)kKKa
DKCIEePUMEHTAIILHOE mTatuB ¢ npobupkamu, Opomuas | YK-1,
U3Y4YCHHUE CBOMCTB BOJIa, UKJIOrekcaH, O0en3oi, cku- | OIIK-1;
KOMIUIEKCHBIX COE€JH- nuaap, Toiyo’d, Hutpobenson, | OIIK-7
HEHUH. BOJsiHAs OaHs, CKajbllelb, YHH-

BepcalibHasl HMHAUKATOpHas Oy-

Ma)kKKa
DKCIEPUMEHTAIILHOE mTaTuB ¢ npobupkamu, 6pomuas | YK-1,
U3Y4YCHHUE OKHCJIH- BOJIa, UKJIOrekcaH, O0en3oi, cku- | OIIK-1;
TEIbHO — BOCCTAHOBHU- nuaap, Toiyo’d, HuTpobenson, | OIIK-7
TEJIbHBIX TPOLIECCOB. BOJsiHAs OaHs, CKajblielb, YHH-

BepcalibHasl HMHAUKATOpHAs Oy-

Ma)kKa
OKCIIEpUMEHTAIBHOE mTaTUB ¢ npobupkamu, 6pomuas | YK-1;
U3y4eHue CBOIICTB BoJa, IMUKIorekcaH, oeHzon, cku- | OIIK-1,
TaJIOTEHOB (HEMeTall- nuaap, Toiyon, HuTpobensodn, | OITK-7
noB VIIA- moarpyn- BOJIsiHass OaHs, CKaJbIeNlb, YHU-
IIbI) ¥ UX COCTMHEHUI. BepcalibHas HMHAUKATOpHas Oy-

MaxcKa
OKCIIEpUMEHTAIBHOE mTaTUB ¢ npobupkamu, 6pomuas | YK-1;
U3y4eHue CBOIICTB BoJa, IMUKIOrekcaH, OeHzon, cku- | OIIK-1,
HEMETAIIJIOB VIA- nuaap, Toiyon, HuTpobensodn, | OITK-7
MOATPYNIBl U UX CO- BO/IsHAsi OaHs, CKaJbIeNb, YHH-
eAMHEHU. BepcalibHasl HMHAUKATOpHas Oy-

MaxcKa
DKCTepUMEHTATIbHOE mrTatuB ¢ npobupkamu, nunetku | YK-1,
U3y4eHue CBOWCTB Ha 2 M1, 3TuioBbIi crupt 96% - | OIIK-1,;
HEMETAJIOB VA- HBIM, w30aMunoBbIA crupt, - | OIIK-7
MOJIPYIITBI U UX CO- IIEPUH, MAHHUT, JIAKMYC KpacHBIN
eMHEHUH. U CHHMH, QeHoNnpTaNenuH, MUTeT-

K1 Ha 1-2MJ1, CTEKJIsSIHHAs TaJioy-

Ka,  TJIUIepuH,pUIbTpoBaIbHAS

Oymara; 2H. pacTBOp THIIPOKCHJIA

AMMOHHSI;, pa3JTUYHbIE (PEHOIIBI
DKCIIepUMEHTAIHHOE mTaTuB ¢ npobupkamu, nunetku | YK-1,
U3ydeHue CBOICTB Ha 2 w1, 3TUnoBbId cnupt 96% - | OIIK-1,




HEMETAIJIOB IVA- HBIW, W30aMWJIOBBIN crupT, Tim- | OIIK-7
HNOATPYNIBI U HMX CO- LIEPUH, MaHHUT, JIAKMYC KpPacHBIN
eIMHEHUI. U cuHuH, QeHondranenH, Murmer-
KU Ha 1-2MJ1, CTEKISHHAS I1aJI0Y-
Ka,  [IHLIEPUH,PUIbTPOBATIbHASL
Oymara; 2H. pacTBOp TMIPOKCHAA
aAMMOHHSI; pa3JIU4HbIE (PEHOJIBI
OKCIEepUMEHTAIBHOE LITaTUB C MpoOupKamu, CKIsHKY ¢ | YK-1;
H3y4CHHE CBOMCTB pactBopamu pasnuyHbix opranu- | OIIK-1,
10 | HeMeTalIoB IHA- 2 YEeCKHUX KHCIIOT, (pefion, rnnug- OIIK-7
MOJTPYNIBI U UX CO- pUH,  BUHHOKHUCIBIA  KaJuii-
€MHEHUM. HaTpuil (3-5%Hblil pacTBOp), pac-
TBOpP MEJHOT0 KyIopoca.
OKCIepUMEHTAIBHOE HITaTUB C IpoOupKamu, cKIsHKY ¢ | YK-1;
M3y4yeHue CBOMCTB pactBopamu pasnuyHbix opranu- | OIIK-1,
11 | Meramios ITA- 2 YEeCKUX KHCIIOT, (beHvon, eruia- OIIK-7
MNOATPYNNBl U UX CO- pUH,  BUHHOKHCIBIM  KaJWii-
€IMHEHUI. HaTpuil (3-5%HbIi pacTBOp), pac-
TBOP MEJHOTO KyIopoca.
OKCIepUMEHTAIbHOE HITaTUB ¢ npoOupkamu ckigHkH ¢ | YK-1,
U3yueHHe CBOMCTB pacTBopamu paznuyHbix opranu- | OIIK-1;
12 | meramioB IA- 2 YECKUX ku- | OIIK-7
MNOATPYNNBl U UX CO- CJIOT,CIIUPTOB,ATbACTUIOB, yTIIEBO
€IIMHEHUI. JI0B
DKCIepUMEHTAIbHOE HITaTUB C npoOupkamu ckisgHku ¢ | YK-1,
U3Yy4CHUE CBOICTB pacTBopamu pa3nuuHbelx opraHu- | OIIK-1;
13 | mepexomHBIX  MeTall- 2 YECKHUX ku- | OIIK-7
JIOB U X COEUHEHUH. CJIOT,CIIUPTOB,AIbAETUIOB, yTIIEBO
JI0B
Omnpenenenue KH- ITaTUB ¢ nMpoOupkamu ckisgHkH ¢ | YK-1,
CIIOTHOCTU IUIOJOB H pacTBopamu paznuyHbix opranu- | OIIK-1,
14 | oBoieii MeToaOM ai- 2 YECKUX ku- | OIIK-7
KaJIMMETPUYECKOTO CJIOT,CIIUPTOB, AT AECTUIIOB, YTIIEBO
TUTPOBAHUS. JI0B
Onpenenenue  Okuc- IITaTHB ¢ MpoOHpKaMu CKIsSHKY ¢ | YK-1;
JIEMOCTH BOJBI METO- pacTBopamMu pa3nuyHbIXx opraHu- | OIIK-1;
15 | goM mepmaHraHaro- 2 YECKUX ku- | OIIK-7
METPUYECKOTO THUTPO- CJIOT,CIIUPTOB,ATIbAETUIOB, yTIIEBO
BaHUs JI0B
DOTOKOJIIOPUMETPH- HITaTUB ¢ nMpoOupkamu ckisgHkH ¢ | YK-1,
4EeCKOE OIpe/IEICHHE pacTBopamu paznuyHbix opranu- | OIIK-1,
16 | comett memum (II) B 2 YECKUX ku- | OIIK-7
pacTBope. CJIOT,CIIUPTOB,ATIbAETUIIOB, YTIIEBO
JIOB
Bcero gacos: 36

4.5.

CamocrosiTe/ibHas padoTa 00y4aromuXxcH

Pazgen nucuIuiMHel Ne

OO0ObeM B aka.

Bug CP yac




OYHas1

(bopma 3a049Has
o0yue- g) opmMa
s o0yueHus
OcCHOBHBIC [Ipopabotka  y4eOHOrO  Marepwasa  TIO
TOHSATHS U JVCIIUTITAHE (KOHCTIEKTOB TICKIHH, 6 4
3aKOHBI y4eOHHKOB, MaTepUaJIOB CETEBBIX PECYPCOB)
CTEXHOMETPHH.
PactBopnl. ducnepc- BrImmorHeHIE KOHTPOJIBHOH PabOTHI _ 1
HBIC CHCTEMBI.
Onextponutsl. uc- [IpopaboTka  yueOHOro Martepuaiga IO
COLIMAIINS HIIEKTPOIIH- JUCLUTITHHE (KOHCIIEKTOB JICKITUH, 4 4
TOB. y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrimmorHeHNE KOHTPOJIBHOH pabOTHI - 1
I'uaponus coneit. [IpopaboTka  yueOHOro  Marepuaiga IO
JUCIUIUINHE (KOHCTIEKTOB JICKILIMA, 4 4
y4eOHMKOB, MATEPUAIIOB CETEBBIX PECYPCOB)
BrimosHeHIE KOHTPOJIEHOM paboTHI - 1
KomruiekcHble coenu- IIpopaboTka  y4eOHOro  Marepuajga IO
HEHMUS. JUCILUILINHE (KOHCTIIEKTOB JICKIIM, 4 4
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrimosHeHIE KOHTPOJIEHOM paboTHI - 1
OKHCIUTEIBHO- IIpopaboTka  y4eOHOro  Marepuaja IO
BOCCTaHOBUTEJIbHBIC JTVCLUTTAHE (KOHCTIEKTOB TIeKIHH, 4 4
peakiuu. y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrimosHeHe KOHTPOJIEHOM paboThI - 1
XUMHYECKas] KHHETH- [MpopaboTka  yuebHOro  Marepuanga IO
Ka. JUCILIUILINHE (KOHCTIIEKTOB JICKLIMH, 2 4
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrInonHeHne KOHTPOIbHON paboThI - 1
XUMUYECKOE paBHO- IIpopaboTka  y4eOHOro  Marepuajga IO
BECHE. JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 2 4
y4eOHUKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
BrInonHeHe KOHTPOIBHON pabOTHI - 1
[oaroToBka K caue MOayJis 6 5
OCHOBBI XUMHUECKON IMpopaboTka  yueOHOro  Marepuanga IO
TEPMOTUHAMHUKH. JUCIUTUTAHE (KOHCTIEKTOB TICKIHH, 8 4
y4eOHHKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
BrInonHeHre KOHTPOJIbHOU paboThI - 1
Crpoenue aroma [IpopaboTka  y4yeOHOrO  Marepuajia IO
JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 4 4
y4eOHHKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
BrInonHeHre KOHTPOJIbHOU paboThI - 1
[epuonnueckwuii 3a- [IpopaGoTka  y4eOHOro  Marepuaja IO
KOH U TIepHOANYeCcKast JUCIUTUTAHE (KOHCTIEKTOB TICKIWH, 4 4
cucrema JI. 1. Men- y4eOHUKOB, MAaTEPHAJIOB CETEBEIX PECYPCOB)
JiereeBa. BrinmosHeHNEe KOHTPOJIBHOM paboTHI - 1
XuMHuuecKast CBA3b. IIpopaboTka  yueOHOro Marepuaiga IO
JTUCUUIUINHE (KOHCIIEKTOB JIEKIIUH, 4 4
y4eOHHKOB, MaTEPUATIOB CETEBBIX PECYPCOB)
BrinosHeHNEe KOHTPOJIBHOM paboTHI - 1
XUMHUSI SIIEMEHTOB. IIpopaboTka  yueOHOro Marepuaiga IO
Bonopoa. DnemeHTsl JUCUUIUINHE (KOHCIIEKTOB JIEKIIUH, 4 4
|A-ioarpynmsL. y4eOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
BrinosmHeHne KOHTPOJIbHOM pabOTHI - 1
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Onementsl! |1A- [IpopaboTka  yueOHOro  MaTepuaja IO
TTOATPYTIITHI 1 TUCIIAIIINHE (KOHCTIEKTOB JIEKLIMH, 4 4
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrinonHeHne KOHTPONbHON pabOTHI - 1
OnemenTsl - A [IpopaboTka  yueObHOro  Marepuaiga IO
MTOATPYTIITEL. 1 TUCIIAIUINHE (KOHCTIEKTOB JIEKLIMH, 4 4
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPONbHON pabOTHI - 1
Onementsl [VA- [IpopaboTka  yuebHOro Marepuaiga IO
MTOATPYTIITEL. 1 TUCIIAIUINHE (KOHCTIEKTOB JIEKLIMH, 4 6
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrinonHeHne KOHTPONbHON pabOTHI - 1
Onementsl VA - [IpopaboTka  yueOHOro  Marepuaiga IO
MTOATPYTIITEL. 1 TUCIIAIUINHE (KOHCTIEKTOB JIEKLIMH, 4 6
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrinonHeHne KOHTPONbHON pabOTHI - 1
Onementsl VIA - [MpopaboTka  yueObHOro  Marepuanga IO
MTOATPYTIITEL. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 2 6
y4eOHHKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPOJIbHOU paboThI - 1
Onements! VIIA - [IpopaboTka  y4eOHOrO  Marepwaza  TIO
MTOATPYTIITEL. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 2 6
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
Onements! VIIA - [MpopaboTka  yuebHOro  Marepuanga IO
MTOATPYTIITEL. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 2 6
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOIBHON paboThI - 1
Onementsr VIIIA - [MpopaboTka  yuebHOro  Marepuanga IO
MTOATPYTIITEL. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 4 6
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOIBHON paboThI - 1
[lepexonHbie [IpopaGoTka  y4eOHOro  Marepuaja IO
METAJLIBI. 1 JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 4 6
y4eOHUKOB, MaTEPHAIOB CETEBBIX PECYPCOB)
2 BrInonHeHre KOHTPOJIbHON paboThI - 1
DNEKTPOXUMUYCCKHE [IpopaGoTka  y4eOHOro  Marepuaja IO
CBOWCTBA METAJUIOB. 1 JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 4 2
y4eOHUKOB, MaTEPHAIOB CETEBBIX PECYPCOB)
2 BrInonHeHe KOHTPOIBHON pabOTHI - 1
Xumuueckast IMpopaboTka  yueObHOro  Marepuanga IO
UIeHTA(DUKAINS. 1 JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 2 1
y4eOHUKOB, MaTEPHAIOB CETEBBIX PECYPCOB)
2 BrInonHeHre KOHTPOJIbHON paboThI - 2
IToaroroBka k cade MOTyIs 2 4
WTOTO 90 126

[Tepeuenb MeTOAMYECKOTO 0OECTICUSHUS TSI CAMOCTOSITENIHHON PabOThI MO AUCIHUILTUHE
(MomyIt0):
1. IllenxoBuukoa H.B Merognueckue YKa3aHUs A CaMOCTOSATEIbHOU padOThI MO JHC-
nuruinHe «OO01as ¥ HeopraHuyecKass XUMUs» ISl 00yJaromnuXcsl M0 HANPaBIEHUIO MOATOTOB-
ku 19.03.01.buorexnonorus. - Mwuuypunck, 2023.
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4.6. Bpimo/iHeHHEe KOHTPOJIbHOW PadoThl O0YyYAIIIUMHUCH 3204HOI
¢hopmbl

Baxxnoii ¢opMoii caMocTOsATENBHON paboThl 00yUaroerocs: 3a04HOi (GopMbl SIBIIETCS
HalKMCaHUe KOHTPOJIbHOU paboThl. Llenn BblnosHeHUs paboThI:

— cHCTeMaTH3alus, 3aKpeIUIeHUe U yriyOJIeHne TEOPEeTHUECKUX 3HAaHUM U YMEHHUNA TpH-
MCHSTH UX IJId PCHICHUA KOHKPCTHBIX NPAKTUYCCKUX 3a/a4;

— pa3BUTHE HaBBIKOB CaMOCTOATENbHON Hay4HOH paboThl (MJITaHUPOBAHUE U IIPOBEACHUE
UCCIeIoBaHus, padoTa ¢ HAyYHOH M CIPaBOYHOM JIUTEPATypOl, HOPMATUBHBIMU MTPABOBBIMHU aK-
TaMH, UHTEpIpeTalys NOIYYEHHBIX Pe3yJbTaToOB, UX PABUIILHOE U3JI0KEHUE U 0POPMIICHHE).

3amaHusi B KOHTPOJIBHOM paboTe HampaBJieHbl HA 3aKPEIUICHWE TEOPETHYECKHX 3HAHWUN
00yyaroIerocs 1 OBJIaZICHUs HaBbIKAMU 110 U3YYEHUIO JUCLUIUINHBL.

Hepequb BOIIPOCOB MPCACTABJICH B MCTOJAUYCCKUX YKA3aHHUAX IJI BBIIIOJIHCHHA KOH-
TPOJIBHOM paboTHI.

4.7.Conepxxanue pas3aejioB 11 CIUANINHbBI

1. BBenenue. Teoperuueckue oCHOBbl. (OCHOBHbIE NOHSTHSI W 3aKOHbI
CTEeXHOMETPHH.

MGCTO XUMHUHA B LICJTIOM U HGOpFaHquCKOﬁ XUMHUH B 4YaCTHOCTHU cpezm €CTCCTBCHHO - HaA-
VUHBIX JUCHUILTUH. POJb XMMU3aluu B pa3BUTUHU MPOU3BOAUTEIBHBIX CUJT CETTLCKOTO XO3SHCTBA.
Heopranunueckue BemiecTBa, MCIONb3yEMbIE B CEIbCKOXO3SWCTBEHHOM IPOU3BOJICTBE. MUHE-
palibHble ynoOpeHus, MEeCTUINAbI, TepOULIN/IbI, TeCUKAHTHI, 1e(OoIHaHThl, KOPMOBBIE T00ABKH,
XUMHUYCCKUC KOHCCpBaHTLI nu MGJII/IOpaHTI)I. I/ICHOJII)?,OBaHI/Ie XUMHUYCCKHUX HOH?ITI/II;'I, 3aKOHOB U
METOJIOB MCCIIEZIOBAHUSI B CEIbCKOXO3SUCTBEHHBIX U Ononornyeckux Haykax. CoBpemenHas (u-
3n4YeCKasa KapTI/IHe MI/Ipa, HpOCTpaHCTBCHHO-BpeMeHHI)IX SaKOHOMepHOCTI/I, CTpOGHI/II/I BC€IICCTBA
JUTSI TIOHMMaHUsSl OKPYKAIOIIero MUpa U SBJICHUN MPHUPOAbI. JKOJIOTHYeCKas OMacHOCTh Herpa-
MOTHOT'O HpI/IMeHeHI/Iﬂ XUMHUYCCKUX HpO[[}IKTOB B CCJIIBCKOM XO3$II\/JICTBC.

CrexuoMeTpuueckue MHAEKCH U KodduurenTsl. Momb, MoJsipHas Macca, XUMHUYECKUM
HKBUBAJIEHT, (DAKTOpP SKBUBAJIEHTHOCTH, MOJISIPHAs Macca SKBUBAJICHTA.

2. 3akoH coxpaHeHHUs] MacChbl M JHepPruM. 3aKOH KpaTHBIX OTHOIICHWH. 3aKoH
MOCTOSIHCTBA COCTaBa: 1aJbTOHH Bl U OEPTOJIIIHIBL.

3aKOH 3KBUBAJIEHTOB. 3aKOH ABOTaJpo U CIEJICTBUS U3 HET0. 3aKOH MPOCThIX 0ObEMHBIX
OTHOLLEHUHN.

3. PactBopsbl. /IucnepcHbie CHCTEMBI.

PacTBOppl Kak cMeCM MOHHO- U MOJEKYJIIPHO-JUCIEPCHOrO YpoBHA. IIpuumHel
00pa30BaHUs BOJIHBIX PaCTBOPOB.

IIpupona  MeXMOJEKYJApHBIX CWJI B  pacTBopax: cuwibl  BaH-pep-Baanbca
(OpHUeHTallMOHHbIE, WHAYKIHMOHHBIE, JUCIEPCHOHHBIE); HOH-IUIOIBHOE B3aU-MOJEHCTBHE,
BOJIOPOJIHAS CBSI3b.

CrniocoObl BBIpaXKEHHUsI COCTaBa pacCTBOPOB. 3HAYCHHE PACTBOPOB B XMMUHU M OMOJIOTHH.

4. DJuaexkrpouauthl. /{ucconuanusi 3JIEKTPOJUTOB. THUIIBI CWIBHBIX 3JEKTPOJIUTOB.
I'uapatanyst MOHOB. DHeprust rujaparanuu. llepBudHas ¥ BTOpPHYHAs TMJPATHBIE OOOJIOYKH.
Kpucrannoruaparel. 3aBUCHMOCTh PACTBOPUMOCTH CHJIBHBIX JJIEKTPOJIUTOB OT 3HEPIUU
KPUCTAJNIMYECKOHN PEeIeTKH U SHEPIUu TMIpaTallid HOHOB. AKTUBHOCTb, KO((UIIMEHTHI aK-
TuBHOCTH. [Ipon3BeeHne pacTBOPUMOCTH.

3Ha4yeHre paCTBOPOB CHIIBHBIX JEKTPOJIUTOB B XUMHH, OMOJIOTUH, TE€OXHUMHUU.

Tunel  cnabpix 2nekTposuToB. KOHCTaHTBI M CTEMEHM JUCCOLMANUU  CIabbIX
NIeKTpoIuTOB. Boma kak cnabbiii snexTponuT. KHCIOTHO-OCHOBHBIE CBOWCTBA BEIECTB.
Bonopoauslii 1 rHapOKCUIIBHBIA MOKa3aTean pacTBOpoB. CrnocoObl M3MepeHHs! BOJIOPOIAHOIO
nokasartens. bydepHsie pacTBOpHI.
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S. I'mapoaus conei. TUIbI THAPOIN3a, KOHCTAHTHI U CTEIICHU TUAPOJIA3a COJIEH.

3HaYeHHE PACTBOPOB CJIA0BIX IEKTPOJIUTOB B XUMHH, OMOJIOTUN M TEOXUMUHU.

6. KommiexkcHble coeIlUHEHUS.

CrpoeHre KOOPIMHALMOHHOM cdepbl KOMIUIEKCHBIX COCIUHEHMH: LIEHTPaJIbHbIN HMOH-
KOMILJIEKCO0Opa3oBarTeib, JUTaHAbI, JOHOPHBIE aTOMbI JIMTAHJIOB, KOOPAMHAIMOHHOE YHCIIO,
reoMeTpusi KOOpAUHALMOHHON cdepsl, BHewmHechepHble HMOHBI. OCOOEHHOCTH KOMITJIEKCHBIX
COCIMHEHUH CO CIOXHBIM CTPOCHHUEM KOOPIMHALMOHHBIX chep: MHOTOSAECPHBIE KOMIUIEKCH U
KOMIIJIEKCHI C X€JIaTO00pa3yoIMMH U MaKPOLMKINYECKUMU JINTaHJAMU.

Y CTONYMBOCT KOMIUIEKCHBIX COEAUHEHUN B pacTBOpax. KOHCTaHTBI yCTOMYHMBOCTH U
KOHCTaHTbl HECTOMKOCTU. PaKTOPBI, BIMSIOIIME HA YCTOMYMBOCTh KOMIUIEKCHBIX COCIUHEHUN B
pacTBopax: TemIleparypa, XeJaTHbIi M MaKpOIMKINYecKHid 3((eKTbl, 3aps] HEHTPAIbHOTO
MOHA-KOMIIJIEKCO00pa30BaTes ¥ €ro paguyc.

Teopuss KOOPAMHAUMOHHOW XWUMHYECKOM CBSI3U: METOJ BAJICHTHBIX CBSI3€H, TEOpUs
KpUCTaIM4ecKoro moist. CHEeKTpOXMMMUYECKHM psl JIMIAaHJOB, SHEpPrus cTabuiIu3anuu
KOOPAMHAIIMOHHBIX cdep KaTHOHOB d-MeTayuioB. L[BeT KOMIIJIGKCHBIX COCIMHEHUH U
KHHETHYECKasl MOIBUKHOCTh JIMTaHA0B B KOOPIMHALIMOHHOM cdepe.

3HaueHue KOMIUIEKCHBIX COEIMHEHUN B OuoxumMuM KieTku. HoBoe HampaBiieHue B
XUMHUU — OMOHEOpraHu4ecKasi XuMusl.

7. OKHCINTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIUH.

CreneHp OKUCIEHMsS M TpaBHia €€ HaxOoxkAeHHA. OKHUCIUTENH U BOCCTAaHOBUTEIU.
Crexuomerpuueckue  K0d((OUIUESHTHI, OKHCJIUTENBHO-BOCCTAa-HOBUTEIIBHBIX  PEaKIMM.
OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIE (3JIEKTPOHBIE) OTECHIUAIbI. 3aBUCUMOCTh MTOTEHIMAIa OT
AKTUBHOCTEHN MOTEHUHAT-ONPEAEIISIOMMNX BEUIeCTB. Y paBHeHue HepHcra.

OmnpeneneHue HanpaBJIeHUs U INTyOMHBI IPOTEKAHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEeaKIUy C IOMOLIBIO OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX [IOTCHIIMAIIOB.

Ponb oxkncanTenbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B IIPUPOJIE.

8. Xumuyeckasi KHHeTHKA.

[lonatue o ckopocTd XuUMHUYecKOH peakiuu. cTuHHas (MrHOBEHHasl) CKOpPOCTb
peakin. OCHOBHBIE (DaKTOPHI, BIMAIONIME HA CKOPOCTh PEAKIUH. XUMHUYECKas peakius Kak
IIOCJIE0BATENBHOCTD DJIEMEHTAPHBIX CTaAui. 3aKOH IEHCTBYIOIMX MAacC — OCHOBHOM 3aKOH
XUMHYECKOW KUHETHUKH ISl SJIEMEHTApHOU cTaanu. KOHCTaHTa CKOPOCTH peakivu.

3aBHCUMOCTh CKOPOCTH XMMHUYECKOI peakiuu oT TemnepaTypsl. [Ipasuio Bant-T'odda.
VpaBuenne Appenuyca. [IpencraBienre 00 SHEPrHM aKTHUBAIMH, SHEPTETHYECKOM Oapbepe u
MIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karanu3z u pepmenTsl. MeTo bl peryIupoBaHus CKOPOCTH XUMUYECKON peaKiuu.

3HayeHne XUMUYECKOM KMHETUKU B XUMHUHU, OUOJIOTHH U CETbCKOM XO3sliCTBe.

9. XumMu4eckoe papHOBecHe.

XUMHUECKOe PABHOBECHE KaK pe3yJbTaT CaMOIPOU3BOJIBHOTO MPOTEKaHHUs O0OpaTuMoin
peakuuu. JIuHaMUYEeCKMM XapakTep XMMHYECKOro paBHOBecHs. IIpu3Hakm HMCTHHHOrO
paBHOBecus. IlpeacraBieHne O KBa3MPaBHOBECHMM M IICEBAOPABHOBECHM (METacTaOMJIBHOM
COCTOSIHUM).

3akoH pnelcTByromux Macc. KoHcranta paBHOBecus. CMelleHME paBHOBECHS IIPH
W3MEHEHUU KOHLEHTpaluu, Temneparypsl 1 gasienus. [Ipuanun Jle [laTtense.

Ponp XMMHYECKUX paBHOBECHUM B IIPUPOJIE.

10. OcHOBBI XUMHYECKO TEPMOAUHAMHKH.

CocTossiHME BellecTBa; TEMIIEpaTypa W JAABJICHHE KaK I1apaMeTpbl, OIpPEIEISIOIINe
COCTOSIHME BEIIECTBA.

OHTanenusl Kak (QYHKIUS COCTOSHHUS BEIECTBAa, KaK Mepa 3alaceHHOH BeleCTBOM
SHEeprum. OJEeKTpOHHas, KoyiebaTenbHas, BpallaTelbHas M IOCTYyNAaTeIbHas COCTaBISIOLINE
SHTANBNUU. CBS3b SHTAIBIUM U TEIUVIOEMKOCTH. DHTAJIBIUS U TEIUIOBOM 3((EKT peaxium.
Bbruncnenre SHTanbNIMM peakuuu MO 3HAYEHWUSIM SHTANbIMKA 00pa3oBaHUS MPOAYKTOB H
peareHToB peakuuu. 3akoH I'ecca.
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CBoOonnast sHeprust ['mb0ca kak ¢yHkums cocrossHusi BemectBa. AG peakinuum Kak
MpPUYMHA TIPOTCKAHUS CaMOIPOM3BOJBHBIX peakiuil. CBsa3b AG peaknuu ¢ KOHCTAaHTOM
paBHOBecusi peakuuu. Beramcnenne AG peakuuu 1O 3HAYCHUSM CBOOOJHBIX JHEPrUi
00pa3oBaHus MPOAYKTOB U PEareéHTOB peaKklUu.

Outponusi. BeposTHOCT MaKpOCOCTOSIHUSI KaK YHUCIO MHKPOCOCTOSIHUM TMPHU 3aJaHHOMN
SHTAJBIIMU. ODHTPONUS KaK Mepa BEPOSTHOCTH MAaKpPOCOCTOSHUA. BbluuciaeHHE SHTPONUU
peaxKuy MO0 SHTPONUSIM MPOIYKTOB U PEAr€HTOB peakUuuu. BTOpol 3aKOH TEpMOJMHAMHUKU KaK
KpPUTEPUI HampaBiCHUS XUMHUYECKOM peaklIMu. DHTAJbIUNUHBIA M SHTPONUNHBIA BKJIAAbl B
CBOOOIHYIO SHEPTHIO PeaKnu. MIX OTHOCUTENbHAS POJIb.

[IpuMeHeHHEe M 3HAUYEHHE DSHEPreTHKM XUMHUYECKuX peakuuid. IIpornozupoBanue
HamnpaBjieHusi peakiuil. Bo3MOKHOCTH pacueta W TPHOMMKEHHBIX OHEHOK AG peakimii.
DHepreTuka OMOCHHTE3a U CHHTE3a HEYCTOMYMBBIX COSAMHEHUN.

11. Ctpoenue aTtoma.

OCHOBHBIE TPUHUUIIBI KBAaHTOBOW TEOPUM CTPOCHUS BEUIECTBA: IPEIACTABICHUS O
KOPILYCKYJIAPHO-BOJIHOBOM JlyaJIu3M€ SIBJICHUI MUKpOMHpA, NPUHIMUIE HEONPEAEICHHOCTH,
ypaBuenuu lllpeaunrepa, BOMHOBOM GyHKIIMH, aTOMHON opOuTaiu. KBaHTOBBIEC YHCIia: TJIaBHOE,
OopOUTaIbHOE, MarHUTHOE M CIIMHOBOE. DHEPreTUYECKHUE YPOBHM M IOAYPOBHM aToMa. Buj
BOJIHOBBIX (DYHKIIMIA, OTBEYAIOIINX PA3IMYHBIM OpOUTAILHBIM KBAHTOBBIM YHCIIaM, U pacrpee-
JICHUE 3JIEKTPOHHON IJIOTHOCTU Ha Pa3JIMYHbIX aTOMHBIX OpOUTAIISAX.

[IpuHIMIBI 3aMONHEHUs] SJIEKTPOHHBIX OpOUTalell aromMa B OCHOBHOM COCTOSIHUU:
npuHuun Ilaynu, npaBuno XyHaa. DIeKTpOHHbIE EMKOCTU OpOUTasel, MOAypOBHENH U YpOBHEN
aToma.

Crioco6bl 3amucH 3IeKTPOHHBIX (popmyi atoma. [IpencraBienust 00 3JI€KTPOHHOM OCTOBE
U OpOUTANSX BaJICHTHBIX YPOBHEH aToMa.

12. Ilepuonnuecknii 3aKoH U nepuoanveckas cucrema /I. U. MengesneeBa.

[locTpoeHue CTPYKTYphl MEPUOJAMYECKOW CHUCTEMBI, HCXOHAs W3 DSHEPreTUYecKOin
IIOCJIEIOBATEIBHOCTH IIOJYPOBHEH MHOI'OJIEMEHTHBIX aroMmoB. [loHATHE mnepuoma M ero
dopmupoBanue 1o npasuiam KiredkoBckoro. [IpHuuHbI pa3indHON UIHHBI TIEPHOJIOB; S-, p-, d-,
f-aieMeHTBI W HMX paCIOJIOKCHHUE B CTPYKType HepHOAnYecKoil cucrtembl. CoBpeMeHHas
dopMynMpoBKa MEPUOAMYECKOrO 3aKOoHA. JIIMHHO- ©  KOPOTKOIEPUOIHBIH  BapHUaHTHI
nepuoanyYeckor cucrembl. MIx ocobeHHocTu. PacmonoxeHne B HUX METAJJIOB U HEMETAJUIOB.
3HaueHUE NEPUOJINYECKOr0 3aKOHA JUISI XUMUHU.

CBoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHLIMAJl MOHU3ALMHU, CPOJACTBO K JJIEKTPOHY,
3JIEKTPOOTPHULIATENIBHOCTh, paanychl Ban-nep-Baanbca), o0mume XuMHuUecKue CBOICTBa
AJIEMEHTOB U MEPUOJUYECKHI XapaKTep UX U3MEHEHUs1. PeaklinoHHast CmOCOOHOCTh BEIIECTB.

13. Xumuyeckas CBs3b.

Turbl cBsI3€i: KOBaJICHTHAs, MIOHHASI, METAJUTMYECKAasi, BOAOPOIHAS.

XapakTepUCTUKU CBSA3EU: 3JEKTPUYECKUE JHUIOJIbHBIE MOMEHTHI, 3(p(QEeKTUBHBIE 3aps/Ibl
aTOMOB, CTE€TIEHb HOHHOCTH, HAaIllPaBJIEHHOCTh U HACBILIEHHOCTh, SHEPTUS U JAJINHA CBSI3H.

MeTon BaJIeHTHBIX CBsI3€il U OCOOEHHOCTH HCIOJIb3yEMOW B HEM BOJIHOBOHM (pyHKIMH, G-
U m-cBsi3U. Tumbl rubpuan3any aTOMHBIX opOuTaneil u reomerpust Monekysi. Henonenennoie
JIEKTPOHHBIE TTAPbI MOJIEKYI.

Meton MONEKyIspHBIX OpOuTaiel U OCOOEHHOCTH HCIHOJIb3yeMOM B HEM BOJIHOBOM
¢ynkuuu. CBs3bIBAIONINE M PA3PBIXJIAIONIME MOJEKYJspHble opOutanu. WX 3amoiHeHue
AIIEKTPOHAMM, MTOPSAIOK U SHEPTus cBsA3eil. CBSA3U B ABYXaTOMHBIX FTOMOSIAEPHBIX MOJIEKYJIax.

[IposiBneHne CBOWCTB XMMHUYECKUX CBSI3E€H B TBEPIOM COCTOSTHUM BEILIECTBA.

Oco0eHHOCTH HMOHHOW CBSI3W M CTPOCHHME HMOHHBIX KPUCTAIJIOB C OJHOATOMHBIMH U
MHOTOaTOMHBIMM HOHaMH. CBOHCTBAa HMOHHBIX KPHUCTAUIOB. MOJEKYIspHBIE W KapKacHbIE
KPHCTAJUIbI, UX CBOWCTBA.

[IpuMeHeHHe TEOpUHM XMMUYECKON CBSI3U B XMMUHU M OMOJOTHU. DHEPrusi KOBAJEHTHBIX
CBsI3€M M JHEpPreTHMKa XMMHYeckux peakiuil. [Ipenckasanue reomerpun mosnekyn. KapkacHele n
IPOCTPAHCTBEHHBIE M300paKEHUSI MOJIEKYJ. [ MOKOCTh OMOMOJIEKY KaK pe3yiabTaT CBOOOTHOTO
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BpallleHUs BOKPYI O-CBsA3eil. BsaumoneiicTBue OHMOMONIEKYT C BOJOM Kak CIEJCTBHE
o0pa3oBaHUsl BOAOPOJIHBIX CBSI3€H M B3aUMOJEWCTBUS JTUIIOJIEH BOJBI C aTOMaMH, UMEIOLTUMU
3HA4YMTEINIbHBIE 3apsabl. KOMIUIEMEHTapHOCTD.

14. Xumus 3;1eMenToB. Bogoposa.

CBoeoOpa3ue cTpoeHHUsi aromMa BOAOPOAa, (QU3HUECKUX U XUMHUYCCKUX CBOWMCTB 3TOTO
3JIEMEHTA.

bunapHble COEIMHEHMS BOJOPOJA C DJIEKTPOOTPULIATEIBHBIMU JJIEMEHTAMH, UX
MOBEJICHUE B BOJAHBIX pacTBOpax. I 'maparamus npoToHa.

Kosanentusie ruapuasl 3nementoB |HIA—IVA-noarpymr, ux ocHOBHBIE (U3HYECKHE U
XUMHUYECKHE CBOMCTBA.

I'uapuapl MWENOYHBIX M IIEIOYHO3EMETbHBIX METAJUIOB, WX COJICOOPA3HBIM XapakTep.
I'mapua-uoH Kak BOCCTAHOBUTENb U JINTAH/.

Bonoponnas cBsA3b, €€ 3HaYCHUE B IPUPOLE.

Bonma, reomerpuss u cBoiicTBa ee Mojekyibl. CTpyKTypa JibJa M KUJIKOW BOJIBI.
XUMHYECKUE CBOWCTBA BOJIbI. BoJa Kak pacTBOPUTEIIb U JIMTAH/I.

3HaueHue BOJ0po/ia Kak HanboJlee paclpoCTPaHEHHOTO dlieMeHTa Beenennoii.

Bonopoxaconepxkamue opraHM4eCKHe COCAMHEHUS KaK OCHOBHBIE KOMIIOHEHTBI KMBOTO
BeliecTBa. Ponb BOJIbI Kak cpeoo0pas3yrolero BemecTa KieTku. Boga B cenbckoM X035HCTBE.
DKOJIOTUYECKHE aCIIEKThI BOJONOIb30BAHUS.

15. DaemenTsl IA-noarpynnel.

XHWMHMYECKHE CBOMCTBA LIEIIOYHBIX MeTauIoB. [lleounble MeTambl Kak BOCCTAHOBUTEH.
Hx criocoOHOCTH 00pa30BhIBATH OMHAPHBIE COSAMHEHUS ITyTEM CUHTE3a U3 IPOCTHIX BEIIECTB.

KatnoHs! 1me10YHBIX METANIOB KaK BajkKHEHIIasi XUMHUYecKas (opMa UX CyIIECTBOBAaHUS
B INPUPOJE, CBOMCTBA 3TUX KAaTHOHOB. KaTHMOHBI IIEJTOYHBIX METANIOB B COCAMHEHUSX C
MOHHBIMHU PELIETKAaMHU: B OMHAPHBIX COEIUHEHUSIX U coJisiX. Peakiuu OMHapHBIX COEIUHEHHH C
BOZIOM. ['MapaTupoBaHHbIE KaTHOHBI LIEJIOYHBIX METAJIOB. BhICOKas pacTBOPUMOCTH cCoOJei
LIEJIOYHBIX METALUIOB B Boje. Kpucramioruaparsl.

Manas cxnoHHOCTH KatnoHoB Na' m K x xommzekcooGpaszoBanmio. KoMIueKkcs 3Tux
KaTHOHOB C OuomosiekynamMu. KaTHOHMTHI M WOHHBIA OOMEH HATpUs, Kalus W JAPYrHX
OJIHO3apsIIHBIX MOHOB MOYBEHHOTO PACTBOPA. PErynsTuBHBIE pOJIM KATUOHOB HATpUS U Kalus B
)kuBoW KkieTke. Kammii kak HEOOXOAMMBIM 5SJIEMEHT IMTOIUIA3Mbl, HAaTPUH KakK DJIEMEHT
MEXKJIETOUYHBIX pacTBOpoB. HaTpuii n Kanmii Kak KOMIOHEHTHI [IOYBBI M [IOYBEHHBIX PACTBOPOB.
Kanuit kak snemenT nutanus pactenuil. Kanuitaeie ynoopenus. KpyroBopoTsl HaTpus U Kaiaus B
IIPUPOLE.

16. dnementsl || A-noarpynnsi.

OTnuuus 3NEKTPOHHOIO CTpoeHus atoMa Be m karmoHa Be?* or CTPOEHMSI aTOMOB U
KaTHOHOB MarHusi, IIEJOYHO3EMENIbHbIX MeTauioB. IIpeobnagaHue KOBaJIEHTHBIX CBsI3ed B
COEMHEHUSX OEpUIIIHSI U MOHHBIX — B CO€AMHEHUSX I1eJI0YHO3EMENIbHBIX METAIIOB.

dusznueckue W XHUMHUYECKHE CBOMCTBAa MeTaumMueckoro Oepuinusi. bunHapHbie
COeJMHEHUs, oOpa3dyeMble OepuiliMeM, HX CTpPOCHME U XUMHUYecKue cBoiictBa. Oxcun,
TUAPOKCHUJT U aKBAKOMIUIEKC [Be(OH2)4]2+, ux ampotepHocTb. KommekcHble coenuHenus oOe-
pUILIIHSL.

Ousnyeckue M XMMUYECKHE CBOWMCTBA MarHUsl M KajblUsl, UX BOCCTAHOBUTEJIbHbBIE
cBoiicTBa. TepMonuHamMuka 0Opa30BaHUS OMHAPHBIX COCIUHEHUH MarHus W KaJbIUs IyTeM
CHUHTE3a U3 DJIEMEHTOB.

Katunonst Mg2+ u Ca®* kak Baxueiimme (GopMBI CYIIECTBOBaHMS ITHX DJIEMEHTOB B
IpUpOJIe, CBOMCTBA ATHX KAaTHOHOB. BHMHapHBIE COENMHEHHUS, COJIM MarHus W KaJbLus Kak
COEJIMHEHUS C MOHHBIMHU pelieTkaMu. Peakunn OMHApHBIX COEAMHEHH ¢ BOJOH.

I'unpatupoBaHHbIE KaTHOHBI Mg2+ u Ca”. Ormmuns B CTPOCHHHM HX TNEPBUYHBIX U
BTOPUYHBIX THIPATHBIX cep, UX JTaOUIBHOCTh. Pa3nuune B pacTBOPUMOCTU COJIeH MarHusi u
KaJIbLIMS U cosieil HaTpus U Kanus. Kpucramnoruaparsl coneit 3Tux MeTamuioB. KaTnoHsl Mg2+ 51
Ca?* B MOHHOM OOMEHeE.

15



KommiiekcHble  coeAMHEHUsT MarHuss W KalblUUs C  HEOPraHMYeCKUMU U
XeJIaTo00pa3yIoIUMH JINTaH/1aMU.

Mg2+ u Ca®* B xuBoif KieTke. Pois Maruus B xsopoduiute. KaTHOHBI MarHus U KaJIbIHs
B (DepPMEHTATHUBHBIX PEAKIUAX, UX PETYIATUBHbBIE POJIU B KIIETKE.

Marauii ¥ KaJIblIMi KaK IATATEILHbIE KOMIIOHEHTHI TOYB. MIX MOHOOOMEHHOE MTOBEIECHNE
B [10YBAaX.

Marnuii- 1 KanbLUHCOAEpKAlMe IPUPOJHBIE W HCKYCCTBEHHBIE CTPOU-TEIbHBIE U
KOHCTPYKLIMOHHBbIE MaTepuaibl. Bsbkymue warepuansl. beToH, CTEKIO W KepaMHKa B
CTPOUTETHCTBE, TEXHUKE.

17. DaemenTtsl | HIA — moarpynmsl.

OTiMuue SJIEKTPOHHOTO CTPOCHHUS aTOMOB Oopa W aJIOMUHUS OT CTPOSHUS JIPYTHX
37eMeHTOB noarpynmnsl. [Ipeobiaganre KOBaIEHTHOTO XapakTepa CBA3€il B coequHEeHUsIX 0opa u
JIBOMICTBEHHBI HOHHO-KOBAJICHTHBIN XapaKTEP CBA3EH aJTtOMUHUS.

Ouznyeckue 1 XUMUYECKUE CBOMCTBA 31eMeHTHOro 6opa. TepmoauHamuka o0pa3zoBaHuUs
OMHApHBIX COEIMHEHMM O0pa, UX CTPOCHHUE U XUMUYECKHUE cBocTBa. Kuciaopoanbie coeiMHEHUS
Oopa: okcul, 60pHas KHCIOTa, HOTUKUCIOTHI 00pa, UX COJH.

OuU3NYECKUe U XUMHUYECKUE CBOMCTBA METALNIMYECKOTO ATOMHHUA. TepmMoanHaMHKa
o0Opa3oBaHusi OWHApPHBIX COEJUMHEHHWH alOMUHUS W3 TMPOCTHIX BEILIECTB, Ba)KHEHIIne
XUMHUYECKHE CBOMCTBA OMHAPHBIX COCTUHEHUN aTFOMUHHSL.

Oxcuapl U TUAPOKCUIBI ATIOMUHUS, pasHOOOpa3ue UX CTPOCHUS, aM(POTEPHOCTh ITUX
COCIMHEHUH, PEaKIIMU UX B3aUMHOT'O MTPEBPAIICHHUS.

AxBakomiuieke kationa A1, ocoGennocru ero CTPOEHHUSI U TMOBEJICHUSA B PaCTBOPAX.
Conu aNioOMUHUA, UX KPUCTAIOTUIPAThI, PACTBOPUMOCTh B BOJE U Tuapoin3. KoMrekcHbie
COCIMHEHUS AIFOMUHUS, UX YCTOMYMBOCTh B BOJHBIX pacTBOpax. bop u amomuHuun B
Oduocucremax.

18. DaemenTsl IVA-noarpynmnel.

OCOoOEHHOCTH XMMHYECKHX CBS3€H YIIepol — YIIIEPOA, CBSI3€H yriepoaa ¢ BOJOPOIOM,
a30TOM U KUCJIOPOJOM M CBA3EH KPEMHHUS C KUCIOpPOIoM. BeiTekatonue u3 CBONUCTB CBsA3EH pa3-
aUYus B IpUpoie OHUOMOJIMMEPOB W CHJIMKATOB KaK BaXKHEHIIMX KJIACCOB MPHUPOIHBIX
COEIMHEHUH YIJIepo/ia U KPeMHHUSL.

XUMHST HEOPTAaHMYECKUX COCIMHEHHUH yTiiepoia: YriIeKUCJIOro ra3a U ero MpoOu3BOJIHBIX,
KOMILJIEKCHBIX COeIMHEHUI ¢ C-IOHOPHBIMU JIUTAH/IAMH.

Ocob6ennoctu cBszerk C—H, C—C, C=0 kak ocHOBa OHOPHEPICTUKH U
KOHCTPYKIMOHHBIX POJIEH YII€BOJOB U JUIMUJIOB B KIIETKE.

3HavueHWEe COCIMHEHHWH yriepoja B CeIbCKOM Xo3siicTBe. KpyroBopor yriepoma B
npupoge. TomnuBHAas >HEPreTHKa, MOJIMMEPBl KaK TEXHUYECKHE MAaTepuajbl C LIUPOKUM
CIIEKTPOM CBOMCTB. DKOJIOTHUECKHUE aCTIEKThl XUMHH YTJIepO/ia.

Xumuss OUHApHBIX coelMHEHUH KpeMmHHUs. OCOOEHHOCTH WX TEPMOJWHAMUKH, HX
PEeaKIuu C BOJON U KHCIOPOIOM.

KpemueszeM, cunukarsl W alOMOCHJIMKATBHl Kak IMOYBOOOpa3yrOIIHEe MHUHEPAIbI.
OcoOeHHOCTH CTpOEHUsl BOJOHAOYXaOIIUX, CIIOCOOHBIX K MOHHOMY OOMEHY CHJIMKAaTOB THIA
MOHTMOPUWJIIOHUTA. VX 3HaueHue AJisd I1040pOous MOYB.

HaponHo-xo3siicTBeHHOE TPUMEHEHNE CUITUKATOB M IPYTUX COCTUHEHUN KPEMHHUSI.

Oco0eHHOCTH XMMUU T€PMaHMs, OJIOBAa U CBUHIA. [[pUMEHEHNE STUX DIIEMEHTOB U HX
COECIMHEHNN. DKOJIOrHYEeCKasa OIMacHOCTL COeMHEHNI CBUHIIA.

19. Dnementsl VA-noarpynmnsl.

Oco0eHHOCTH XUMHYECKHX CBsI3€il a30Ta C BOJOPOAOM, YIJIEPOIAOM M KHUCIOPOAOM, a
docdopa ¢ kucnoponom. Paznuunas mpupo/ia BaXKHBIX KJIACCOB COSAMHEHUN ITUX AJIEMEHTOB.

TepmoauHaMuueckas: HEYCTOMYMBOCTh OOJBITMHCTBA XUMHUYECKUX COEIU-HEHUM a30Ta,
€€ IPUYMHBI U IPOSBICHUE B XUMHUH U MIPUPO/IE.

XUMHST MOJIEKYJISIPHOTO a30Ta, aMMHaKa M €ro IMPOU3BOAHBIX, OKCHIIOB a30Ta, a30THOM
KHUCJIOTBI U €€ COJIEH.
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OcobeHHOCTH a30Ta Kak OMOTeHHOTo 31eMeHTa. Criennpuka XMMHYECKUX CBS3eH a30Ta B
6uomosiekynax. Baxknble azoTcoaeprkaiie OMOMOJIEKYIbl, UX 3HaYCHHE B JIEATEIbHOCTH PacTU-
TEJIbHBIX M dKUBOTHBIX KIJIETOK.

3HaueHue a30Ta Kak djeMeHTa mnuTaHus. KpyroBopoT azora B mnpupoze. A30THBIE
y10OpeHus1, FKOJIOTMYECKHE ACTIEKTHI HX IIPUMEHEHUSI.

Oco0eHHOCTH TePMOJMHAMHUYECKON yCTOMYMBOCTH PAa3IMYHBIX coequHeHHui docdopa B
3€MHBIX YCJIOBHSX. VX IPUYMHBI U TIPOSIBIICHUS] B XUMHH U TIPUPOJIE.

Xumusi oprodochopHOr KHCIOTHI H ee coneil. KonaeHcupoBaHHbie (ocdopHbIe
KHCJIOTHI ¥ UX COJIH.

Ocobennoctu ochopa kak 6uoreHHoro 3meMenrta. Crenuduka MOBEACHHUS W 3HAYCHUE
coenuHeHui Gochopa B Onocrucremax. Baxkapie OMOMONIEKYIIbI, coaepxkariue Gocdop.

3navenue Gocdopa kak eMeHTa nutanus. Kpyroopot docdopa B nmpupoe.

20. DnemenTsl VIA-noarpynmel.

CrocoOHOCTh KHCIOpoJa OOpa3oBBIBATH MPOYHBIE CBSA3H C YIJIEPOAOM, KpPEMHHUEM,
docdopom, cepoit. MHOroobpazne U U3MEHUYNBOCTh CBOMCTB CBSI3€H KUCIIOPOAA C YIIEPOAOM U
BOJIOPOJIOM.

MonekynapHbId KUCIOPOJ KAaK OKHUCIHTENb. TepMOJIMHAMUYECKas YCTOWYHUBOCTh U
paclpoCTpaHEHHOCTh  KHUCIOPOAHBIX  cOeAMHEHUH. OKCHUIBI, KHCIOPOAHBIE  KHUCIOTHI,
amM(OTepHbIE COEAMHEHUS, OCHOBAHHUSA, COJIM KHCIOPOIHBIX KHCIOT KaK Ba)KHEHINME KIIACCHI
coenuHeHuil. PasHooOpasue ux crpoenus. [lepokcua Bogopoia u Ipyrue nepoKCUIbl.

MonexyispHbIi KHUCIIOPOJ B OHOPHEpPreTHKE. Pons (yHKIIMOHAJIBHBIX
KHUCIIOPOJICO/IEP)KALIIUX TPYNI B OMOMOJIEKYlaX. ODKOJOTMYecKas pOjib KHCIOpOAa U O30HA
aTMochepsl.

Oco0eHHOCTH XMMHUYECKUX CBsized cepbl. [IpouHOCTH CBsi3ell cepbl ¢ KHUCIOPOAOM U
BOJIOPOJIOM.

TepMonuHaMuyeckasi yCTOWYMBOCTh OWHApHBIX COEIWHEHHUI Cepbl, HMX peakluu
rugponn3a. COeAMHEHUs] Cepbl C BOXOPOIOM M KuciopoaoMm. CepHasi KHCIOTa, Cylb(aTsl.
CepHUCTBIH Ta3, CepHUCTAsA KUCIO0Ta, CyIb(GUTHL. CepoBOJOPO.I U MOTUCYTb(aHBI.

Cepa kak OuoreHHblil 35ieMeHT. [IpumeHeHue cynbpaToB U APYTrUX COEAUHEHUN CEpPbI B
CEJIbCKOM XO03s1iicTBE. DKOJIOrMUecKasi OacCHOCTh CEPHUCTOIO Ta3a.

21. Duementsl VIIA-noarpynmsl.

DJNEeKTPOHHOE CTPOEHUE AaTOMOB TaJlOTEHOB M 3aKOHOMEPHOCTH HM3MEHEHUS CBOICTB
raJIOTEHOB B TIOATPYIIIIE.

ITpupona o6pazyeMbIxX rajioreHaMu XUMHUECKUX cBsA3el. CTeneH! OKUCICHUs raJloreHOB
B COeIMHEHUSX. [ [pUYrHBI OTCYTCTBUS B IPUPOJIE KOBAJICHTHBIX COSIMHEHHI TaJIOTCHOB.

OcobeHHoCTH CBsi3ell, TEpPMOJUHAMUKHM U CTPOEHHSI KOBAJEHTHBIX COEIMHEHUN (TOpa.
CucremaTuka KOBaJIEGHTHBIX coeauHeHHl ¢ropa. dDropoBomopon, (GpTopoBoaOpoaHAs
(MIaBUKOBast) KUCIOTA.

OcobeHHOCTH CBsI3eH, TEPMOJAMHAMUKHN M CTPOSHHS KOBAJICHTHBIX COSIMHEHHH XJIopa B
CpaBHEHHM C COeAMHEHUsMH (ropa. XIOpOBOAOPOJ, XJIOPOBOAOPOJHAs (COJsHAs) KUCIOTA.
CoennHeHHS C TOJOKUTEIBHBIMU CTETICHSIMH OKHCIICHUS XJIOpa, HX XUMHUYECKHE CBOMCTBA.

OcobeHHOoCTH XJI0pa Kak OMOTeHHOro j1eMeHTa. Poib XJ1opa B KJIeTKe, €ro KpyroBOpoT B
pHUpojie, NMPUMEHEHHE €ro COEJUHEHUIl B CelbCKOM Xo3siiictBe. DTOp Kak OMOJIIOTMYECKU
HEOOXOIMMBIN 2JIEMEHT M KaK 3JIeMEHT-3arpsi3HUTENb OKPY>KAOLIEeH Cpe/bl.

22. Jnementsl VIIIA-noarpynmsl.

DJNEeKTPOHHOE CTPOCHHE aTOMOB OJIArOPOJHBIX Ta30B U OCOOCHHOCTH MX XMMHYECKHX U
busznaeckux cBocTB. CoeqHEHUs OJIarOPOTHBIX Ta30B.

23. IlepexoaHble MeTAJLIbI.

3aBUCHMOCTB CBOMCTB MEPEXOAHBIX METAIIOB OT dJIEKTPOHHBIX CTPYKTYP s-, p-,d-u
f-momypoBHeit aroMmoB. OCOOCHHOCTH aTOMHBIX XapakTepucTHK d- u f-MeTanioB, oTinyaroIme
UX OT S-METaJIIOB.

dusnueckrue CBOMCTBA MEPEXOAHBIX METAJIOB W MPUYUHBI UX paszHooOpazus. OOmme
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XUMHU4eckre ocobeHHoctu d-meramioB. PasHooOpasue crerneHeld OKHCICHUS, YCTOWYHMBBIX TPU
OOBIYHBIX ycloBUAX. CoeauHEHUs C BBICIIMMH W HHU3MIUMU CTENEHSIMH OKHCJICHHS.
DIIEKTPOXUMUYECKHUE CUCTEMbI U3 METANIOB U UX COCTMHEHUM.

Beicmine oxcuasl 30-MeTaluioB M MX MPOU3BOAHBIC: KHUCIOTHI, MOJMKHCIOTHI, COJIH.
CXOICTBO C COCIMHEHUSIMU pP-3JIEMEHTOB.

CoenuHeHHs, coAepKaliie aToMbl 30-MeTa/llIOB B HU3MIMX CTEMEHAX OKucieHus (+1, +2,
+3); OKCHJIBI, THAPOKCHUJIbI, AKBAKOMIUIEKCHL. X OKHMCIUTETHbHO-BOCCTAHOBUTENIbHAS YCTOM-
YHBOCTh, CTPOCHUEC W KMHETHUYECKUEC XaPAKTEPUCTUKH B CBA3H CO CTPOCHHMEM BaJCHTHBIX (-
MOAYPOBHEN KATUOHOB.

KomruiekcHble COCIMHEHHMS IBYX M TPEX3apsaAHbIX KaTHOHOB 3d-meramioB. Hx
YCTOMUYMBOCTh B BOJHBIX PAacTBOpax M pas3jiMyusi B YCTOMYMBOCTH, CBSA3AHHBIE C 3apsiioM
KaTHOHA U IPUPOJION KOMIUIEKCOOOpa3yromiero jguranaa. KoMmiekcsl ¢ aMuHOKHUCIIOTaMH.

OCOOCHHOCTH XUMHUHM BOKHEHITNX OMOTEHHBIX (-MeTaJlJIOB: BaHA/Ws, XpOMa, MapraHiia,
JKele3a, KoOajbTa, HUKEId, MEOM, IIMHKA, MOJIMOAeHa. X BaKHeHIIMe COeTUHEHHUS. OKCHIBI,
KHUCJIOTBI, THUJIPOKCHUIBI, COJH, aKBaKOMIUIEKChl U JAp. CTpoeHHEe M XMUMHUYECKHE CBOMNCTBa
Ba)KHEHIIINX OMOreHHBIX COeqUHEHNH d-MeTalJIoB.

OcHOBHBIC XUMHYCCKHE OCOOCHHOCTH JIAHTAHOK OB U AaKTHHOHIOB.

24. DjaeKkTpoXuMHYecKHe CBOiCTBa MeTAJLI0B.

[TonsiTue 06 >MEKTPOAHBIX MOTCHIIMANIAX U DJIEKTPOXUMHUYECKUX cucTeMax. OnpeneneHne
HAIpPAaBIIEHUS U TIIyOUHBI MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUU C TOMOIIBIO
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX MMOTEHIIMATIOB. DJIEKTPOJIU3.

25. Xumuueckasi MIeHTH(PUKALMS.

[Ipenmer w 3amauyuM  aHAIUTUYECKOM XuUMHHM. Ponb aHanuTU4YeCKOM XMMHMU B
MIPOU3BOJCTBEHHBIX IPOLECCAaX, B KOHTPOJE KadyecTBa NPOAYKLHH, B OXPaHE OKpYXKarouen
cpensl. [Tonstue o I1/K.

KadecTBeHHBI M KOJIMYECTBEHHBIM aHanu3. Mx 3HaueHue. XuMuuyeckue U (U3UKO —
XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METONbl aHajau3a. KX TOYHOCTh W YYBCTBUTEIHHOCTD.
[TpuHIIMIIBI BEIOOpA METO/Ia aHATH3A.

AHanmuTuyeckue peakiuu. TpeOoBaHMUS K HHUM, YYBCTBUTEIBHOCTh M CEJIIEKTUBHOCTD.
XapakTepucTUKa IOJHOTHl MPOTEKaHUs PEaKIMH IO KOHCTaHTe paBHOBecHs. OCHOBHas M
10OOYHbIE peaKIINH.

AHanuTuyeckue curHaibl. FMIX 0cOOEHHOCTH 7Sl pa3NuYHBIX METO/I0B aHAIIM3A.

OreHKa MpaBMWIIBHOCTU PE3YJIBTATOB aHAN30B.

BocnpouzBoagumocts u3MepeHuid. CiyyailHble W CUCTEMaTHYECKHE MOTPENI-HOCTH
n3Mmepennii. X BbIsBIIEHHE, yCTpaHEHHE M y4eT. AOCOJIOTHBIC M CHCTEMa-TUYECKHE OIIMOKH.
Ux paszmepHocTts. OrmpeneneHne TpaHUI] pa3dpoca M3MEPEeHUN M CTaHAAPTHOTO OTKIOHEHHUS.
[Tpomaxu (rpyObie ommoOku ). Kputepunm ux ydera. 3Havamue nudpsl. X ydeT B OlEHKe
TOYHOCTHU PE3YJIbTATOB AHAJIN3A.

CniocoOsI pa3ziesieHus1, BbIICTICHUS U KOHIICHTPUPOBAHUSI BEIIECTB.

Paznenenue, BblAeeHNE U KOHLIEHTPUPOBAHUE DJIEMEHTOB C MOMOILIBIO OCAXKICHUS UX
TPYIHOPACTBOPUMBIX COCTUHEHUN. [ pynmOBBI€ U CEIEKTUBHBIC PEArCHTHI.

Xpomatorpadus. Ee cymHocts u pasHoBugHocTu. [lokazatenu xpomarorpaduueckoro
paszaenenus. Cirydyau IpUMEHEHUS.

Xumuueckue MeTobl uaeHTudukamm. ['paBuMeTprudeckuii aHaims.

CymHocts Merona. TpeOoBaHus, MpeaAbsABIseMble K OCaKJaeMoil U BeCOBOH (opmam.
VYcnoBus KOMMYECTBEHHOTO OCAXACHUS TPYAHOPACTBOPUMBIX BenlecTB. [locimenoBaTenbHOCTH
orepanuii ¥ mprueMsl 00pabOTKH 0CaIKOB, TPOMBIBAHUE OCAJIKOB, BBIOOP MTPOMBIBHOM KHUIKOCTH,
JNeKaHTaus W (QUIbTpOBaHWE, BapUaHThl M TEXHHKAa OSTHUX omnepauuid. BeicymuBanue u
B3BEILIMBAHUE OCAKOB.

ToyHOCTP TpaBUMETPUYECKUX METOJIOB, (aKTOpbl, BIHUAIOIIME HA TOYHOCTb.
AHaJIUTHYECKHE BECHI U Pa3HOBECHI. TE€XHHMKA B3BEILIMBaHUS.

TutpumeTpuueckuil aHaIn3.
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CymHocts Merona. Ilpsmoe u oOpaTHOe THUTpOBaHHE, TUTPOBAHHE 3aMEC-TUTEIIS.
MeToapl TUTPUMETPUYECKOTO aHanu3a. 1peboBaHUA, NpPEIbsABISEMble K peakiusM B
TUTPUMETPUUECKOM aHanu3e. M3mepurenbnas mocyna. CrnocoObl BBIpaKEHHS COCTaBa
pPacTBOPOB M BBIUMCJICHUE B PA3IMYHBIX METOAAX TUTPUMETPUYECKOTO aHaiau3a. TUTpoBaHHE.
Touka 3KBUBJICHTHOCTU ¥ KOHEYHAsl TOUKA TUTPOBAHUS.

CranpapTHble W CTaHJAPTU3UPOBAaHHbIE pacTBOpbl. [lepBUuHBIE CTaHIApTBl U
TpeOoBaHus, NpeabsABIsieMble K HuUM. @ukcaHaibl. BropuuHble (CTaHAapTU3UPOBAHHBIE)
pacTBOpbl. TOUHOCTH TUTPUMETPUUYECKOTO aHAIU3a. VICTOUHUKY TOTPEUIHOCTEM.

KucinorHo-0CHOBHOE TUTPOBAHHUE.

CymnHocts Metona. IlepBuuHble CTaHAAPTHI [ PACTBOPOB KHUCIOT U UIEJIOYEH.
Cranpaptuzansi pacTBOPOB  KHUCJIOT M mienoyed. Touka  HEUTpaJbHOCTH, TOYKa
SKBUBAJICHTHOCTU M KOHEYHAas TOYKa TUTpOBaHUs. Beruucienwe pH B pa3inuuHble MOMEHTHI
TUTPOBAHUS U IIOCTPOEHUE KPUBBIX TUTPOBAHUS CUIIBHBIX U CIIA0BIX KUCIOT U OCHOBAHUM.

Ponp nHaUMKAaTOpOB B METOJI€ KUCIOTHO-OCHOBHOI'O THUTPOBAaHMS. Teopus MHIAUKATOPOB.
WNHrepBan nepexona OKpacku uHauMKartopa. Ilokasarens  TUTpOBaHUS  MHAMKATOpA.
PacnpocTpanennble MHAMKATOpBL. BbIOOp MHOWKaTOpa Ijs YCTAaHOBJICHHUS KOHEYHOW TOYKHU
TUTpoBaHus. OMUOKHU TUTPOBAHUS.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

Meroasl  aHanu3za: IIEPMAHIaHATOMETpUsS,  WOJAOMETpPHUsA,  JUXPOMATOMETPHS.
WuaukaTopsl, IpUMEHsIEMbIe B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX METOAX: crienuduueckue u
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE.

[lepmanranatomerpus. OOmias xapakTtepuctuka Metona. llpuroroBienue pacTtBopa
nepmanranara kanus. [lepsuunsie crannaptsl. CTaHAapTU3aLUs pacTBOpa IepMaHIraHaTa Kajausl.
Nonomerpus. Tlepuunble cranmapThl. CTaHapTH3alMs pacTBopa THocyb(aTta. Kpaxman kak
WHJUKATOP.

5. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

Buj yae6HO# paboThI OO0pa3oBaresbHbIE TEXHOJIOTHH
Jlexuun OJNEKTPOHHBIE MaTepHallbl, HCIOJIb30BAaHUE MYJIbTH-
MEJUIHBIX CPEICTB, Pa3AaTOYHbIN MaTepra
JlaGopaTopHble paboThI BeinonHenue onsITOB, 00CYXJI€HHE U aHAIU3 UX pe-

3yJbTaTOB, HAIUCAaHWE YPABHEHWH pPEaklIHi, TECTHpPOBa-
HHUE, BBINIOJIHEHUE I'PYIIIOBBIX ayAUTOPHBIX 3aJaHUN, WH-
JVBHTYAJIbHBIE JOKJIAJIbI

CamocTtosTenbHbIe Pa0OThHI 3amMra U Ope3eHTalus pe3ylbTaTOB CaMOCTOSATEINb-
HOU HOATOTOBKH U HCCIENOBAHUN Ha 3aHSITUIX

6. @oH/1 OLIECHOYHBIX CPEACTB AUCIHUIINHBI (MOIYJIs1)
6.1 ITacnopT ¢oHaa OLIEHOUYHBIX CPEACTB MO AUCHUILINHE « O0mas u
HEOPraHMYeCKast XUMHU»

Kox konTpomnu- OneHouHOE CPEACTBO
Ne KonTponupyemsle pas- .
pyeMoii Komrie- KOJI-
n/m | fAensl (TeMbl) TUCHUTUTMHB HaVMEHOBaHUE
TEHIUU BO
1 OcnosHele mouaTud 1 3akoHs] YK-1;  OIIK-1; | Tect 20
CTEXUOMETPHH. OIIK-7 DK3aMeHaIMOHHBIE BOITPOCHI 7
PactBopsl. /lucnepcHeie VYK-1; OIIK-1; | Tecr 10
2 | CHCTEMBHI. OIIK-7 DK3aMeHaIlMOHHBIE BOIIPOCHI 7
Pedepar 6

19



OnekTponuThl. Jlucconna- VK-1; OIIK-1; | Tect 20
3 | UM BIEKTPOJIUTOB. OIIK-7 OK3aMEHaIMOHHBIE BOIIPOCHI 7
Pedepar 2
['uaponus coneit. VK-1; OIIK-1; | Tect 20
4 OIIK-7 DK3aMEHAIIMOHHBIC BOITPOCHI 1
Pegepar 1
Komminekcurie coequaenns. | YK-1; OIIK-1; | Tect 10
S) OIIK-7 OK3aMEeHaIMOHHBIE BOIIPOCHI 2
Pedepar 1
OKHUCIUTEIBHO- VK-1; OIIK-1; | Tect 20
6 [BoccraHoBuTenbHbIC peaxmuu. | OITK-7 DK3aMEHAaIMOHHBIE BOITPOCHI 3
Pegepar 2
7 XuMHUecKasi KHHETHKA. VK-1; OIIK-1; | Tect 8
XHMMHYECKOE PABHOBECHE. OIIK-7 OK3aMEHAIMOHHBIE BOIIPOCHI 10
8 OCHOBBI XUMHYECKOM Tep- VK-1; OIIK-1; | Tect 2
MOJIMHAMUKH. OIIK-7 DK3aMeHaI[MOHHBIE BOITPOCHI 6
Crpoenue atoma. Ilepuonu- | YK-1; OIIK-1; | Tect 10
9 YecKui 3aKoH U nepuoaude- | OITK-7 DK3aMEHAIIMOHHBIE BOIIPOCHI 11
CKas cucTema Pedepar 7

. . Menneneena.
XuMudeckas CBA3b. VK-1; OIIK-1; | Tecr 10
10 OIIK-7 DK3aMEHaIMOHHBIE BOITPOCHI 3
Pedepar 1
Xwumus 3nemMeHToB. Bogo- VK-1; OIIK-1; | Tect 10
pon. DnemeHTsI [A- OIIK-7 DK3aMeHaIMOHHBIE BOIIPOCHI 6
MOATPYIIBL Pedepar 3
Onementsl HHA- 1A VK-1; OIIK-1; | Tecr 5
11 |moarpymisl. OIIK-7 DK3aMEHaIIMOHHBIE BOITPOCHI 6
Pedepar 2
Onementsl IVA- VA VK-1; OIIK-1; | Tect 5
12 |moxrpymisl. OIIK-7 DK3aMeHaIlMOHHBIE BOIIPOCHI 10
Pedepar 5
Onementsl VIA- VIIA VK-1; OIIK-1; | Tect 10
13 |moxarpymimsl. OIIK-7 DK3aMEHalIOHHbIE BOIIPOCHI 13
Pedepar 7
[lepexoHbIE METAILIIBI. VK-1; OIIK-1; | Tect 20
14 [DnexTpoxumuueckue OIIK-7 DK3aMeHaIlMOHHBIE BOIIPOCHI 8
CBONCTBA METAJIJIIOB. Pedepar 4
XumMmunueckas VK-1; OIIK-1; | Tect 20
15 [unentudukanms. OIIK-7 DK3aMeHAaIMOHHbIE BOITPOCHI 10
Pedepar 4

®dopma KOHTPOJISI — TEKYIIHH KOHTPOJIb, peUTHHTOBOE TeCTHUpOBaHHe, Moaylb Nel (Mak-
CUMaJlbHas peHTHHTOBas oreHka — 20 6amioB), Moaynb Ne2 (MakcHMalbHas PEUTHUHTOBAs OLICH-
ka — 20 6aoB), sK3aMeH (MakcHUMalibHasi peTHHroBast oleHka — 50 0aioB), TBOpUECKUid Oa
— 10 GayoB

6.2. IlepeyeHb BONPOCOB JJIS1 IK3aMEHA
1. MecTo XMMHH B LIEJIOM U HEOPTaHUYECKOW XMMHH B YACTHOCTH CPEIH €CTECTBEHHO - HAYYHBIX
mucoumnH. YK-1; OIIK-1; OIIK-7
2. Ponb XMMH3aLUU B Pa3BUTHUU NMPOU3BOAMUTENBHBIX CHJI celbcKkoro xossaicTra. YK-1; OIIK-1,
OIIK-7
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3. Heopranuueckue BeIECTBA, HCIOJIb3YEMBIE B CEJIBCKOXO3SIMCTBEHHOM IPOU3BOJICTBE!
MUHEPAJIbHBIE YIO0OpEHUs, MECTHLMJbI, TepOUIUAbI, AECUKAHTBI, Ne(OIUaHThl, KOPMOBbIE
n00aBKH, XUMHUYECKHE KOHCepBaHTHI 1 MenmopanTel. YK-1; OIIK-1; OITK-7

4. MHcnonb3oBaHME€ XHMHUYECKHUX TOHSATUH, 3aKOHOB W METOJOB HCCJIENOBaHUSA B
CEJIbCKOXO03SUCTBEHHBIX U Ononornvecknx Haykax. YK-1; OIIK-1; OITK-7

5. CoBpemeHHas (¢u3nyecKass KapTUHE MHUpPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH,
CTPOEHHUH BELIECTBA I NOHMMAHHUS OKpY)Kaollero mupa u sipiaeHuil npupoasl. YK-1; OIIK-1;
OIIK-7

6. CrexHMoMeTpruecKue HHIEKCH M KO3(p(UIHMeHTs. Mojb, MOJsSpHas Macca, XUMHUYECKUN
SKBUBAJICHT, ()aKTOP IKBHUBAJICHTHOCTH, MOJISIpHas Macca skBuBasieHTa. YK-1; OIIK-1; OIIK-7
7. DKoJ0ru4eckasl OacCHOCTh HETPAMOTHOTO IMTPUMEHEHUS XMMHUECKUX MPOIYKTOB B CEIbCKOM
xo3srcTBe. YK-1; OIIK-1; OIIK-7

8. OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPaHEHUS MacChl U SHEPTUHU, 3aKOH KPATHBIX OTHOILIEHUH,
3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJICHTOB, 3aKOH ABOTaJpo U CJIEICTBUS U3 HEro, 3aKOH
pocThix 00beMHBIX oTHOMmEeHuH. YK-1; OIIK-1; OITK-7

9 PacTBOpHI Kak CMECH MOHHO- U MOJIEKYISIPHO-AUCTIEPCHOr0 ypoBHS. . [Ipuunnbl 06pazoBaHus
BoAHbIX pacTBopoB. YK-1; OIIK-1; OIIK-7

10. IIpupoaa MeRMOIEKYIIPHBIX CUJI B pacTBOpax: cuiibl Ban-nep-Baanbca (opueHTallMOHHBIE,
MHAYKIIMOHHBIE, TUCIIEPCUOHHBIE); NOH-IUIOIBHOE B3au-MOJEICTBUE, BOJOpOIHAsA cBs3b. YK-
1; OIIK-1; OIIK-7

11. Cioco6sl BeIpaskeHust coctaBa pactBopoB. YK-1; OITK-1; OITK-7

12. 3nauenue pactBopoB B xumuu u 6uonoruu. YK-1; OIIK-1; OIIK-7

13.Tunsl cunbHbIX 25ekTposntoB. YK-1; OIIK-1; OIIK-7

14. T'unpatarus noHoB. DHeprus ruaparanun. YK-1; OIIK-1; OITK-7

15. 3HadueHne pacTBOPOB CHIIBHBIX AJIEKTPOJIUTOB B XUMUH, Onosioruu, reoxumun YK-1; OIK-1;
OIIK-7

16. Tunsl cnabpIx 351eKTponuToB. KOHCTaHTHI M CTEMEHN AMCCOIMAUH CIA0BIX 3JIEKTPOJIUTOB.
YK-1; OIIK-1; OIIK-7

17. Kucnotno-ocHoBHEIE cBoiicTBa BemecTB. YK-1; OIIK-1; OIIK-7

18. BogopoaHslil 1 THAPOKCUIIBHBIN MOKa3aTenn pacTBOpoB. CriocoObl H3MEpEeHHs BOJOPOIHOTO
nokazarens YK-1; OIIK-1; OIIK-7

19. Bydepnsie pactBopel  YK-1; OIIK-1; OIIK-7

20. Tunsl rugponusa. Koncrantsl u crenenu ruaponusa coneid.  YK-1; OINK-1; OIIK-7

21. 3Ha4yeHue pacTBOPOB CIAOBIX IEKTPOJIUTOB B XUMHUH, Onosoruu u reoxumuu. YK-1; OIIK-
1; OIIK-7

22. Kommnekcubie coequnenns. YK-1; OIIK-1; OIIK-7

23. VYcToH4YMBOCTh KOMIUIEKCHBIX COEIUHEHMH B pacTBopax. KoHCTaHTBI ycTOHYMBOCTH M
KoHCTaHTHI HecTolikocTH. YK-1; OIIK-1; OIIK-7

24. 3HayeHne KOMIUIEKCHBIX coeAuHeHnH B onoxumun kinetkn YK-1; OIIK-1; OIIK-7

25. buoneopranuueckas XuMHsl Kak HoBoe Harpasienue B xumun YK-1; OIIK-1; OIIK-7

26. OkucnurenbHO-BoccTaHOBUTENbHBIEC peaknun. YK-1; OITK-1; OITK-7

27. OKHUCAUTENHFHO-BOCCTAaHOBUTENbHBIC (3NIeKTpoaHbIe) moTeHnuansl. YK-1; OIIK-1; OITK-728.
Posnb okucnuTenbHO-BOCCTAaHOBUTENBHBIX peakuuii B mpupoje. YK-1; OIIK-1; OIIK-7

29. TloHATHE O CKOPOCTU XUMHUECKOW peakiuu. McTuHHas (MrHOBEHHAs1) CKOPOCTb PEaKIUH.
VK-1; OIIK-1; OIIK-7

30. OcHOBHBIE (haKTOpPHI, BIUAOLIME HAa ckopocTh peakiuu. YK-1; OIIK-1; OITK-7

31. 3aKOH AEHCTBYIOIIMX MAacC — OCHOBHOW 3aKOH XMMHUYECKON KMHETHUKH JUISl AJIEMEHTAPHOU
cragun. Koncranra ckopoctu peakuuu. YK-1; OIIK-1; OITK-7

32. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW peakuuu OT Temreparypsl. IlpaBuno Bant-T'odda.
VYpasuenue Appennyca. YK-1; OIIK-1; OIIK-7

33. Karanus u ¢pepmentsl. YK-1; OIIK-1; OIIK-7
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34. 3HayeHUEe XMMUYECKON KUHETHKHA B XMMHUH, OMOJIOTUU U celnbckoM xossiictBe. YK-1; OIIK-
1; OIIK-7

35. Xumuueckoe paBHOBECHE KakK pe3yJbTaT CaMOIIPOU3BOJILHOTO IMPOTEKAHHS O0paTUMOi
peakmuu. YK-1; OIIK-1; OIIK-7

36. 3akon nerctByromux Macc. Koncranrta panosecusi. YK-1; OIIK-1; OIIK-7

37. CMmemieHue paBHOBECHS NpPU H3MEHEHMHU KOHLIEHTPALUW, TEMIEepaTypbl W JIaBJICHHUS.
[Mpunnun Jle Hlatense. YK-1; OIIK-1; OIIK-7

38. Posip xuMuuecknx paBHoBecuid B mpupoje. YK-1; OIIK-1; OITK-7

39. OcuHoBsl xumuueckout TepmoanHamuku. YK-1; OIIK-1; OIIK-7

40. DHTanenus u temioBoi addext peakiuu. YK-1; OINK-1; OITK-7

41. BpruuciieHHe SHTANBIMHM PEAKIMH MO 3HAYCHHUSIM DHTAIBIUN 00pa3oBaHUs MPOJYKTOB U
pearentoB peaknuu. 3akoH ['ecca. YK-1; OIIK-1; OIIK-7

42. Dutponusa. YK-1; OIIK-1; OIIK-7

43. Bropo#i 3aKOH TEpMOJAMHAMUKH KaK KpUTEPUH HaINpaBlieHUs XUMHYecKou peakiuu. YK-1,
OIIK-1; OIIK-7

44. IlpuMmeHeHre U 3HAUYCHUE YHepreTUk xumuieckux peakmuii. YK-1; OIIK-1; OITK-7

45. OcCHOBHbIE TPHUHIMIBI KBAaHTOBOM TEOPHUM CTPOCHHUS BEUIECTBA: TMPEACTABJICHUS O
KOPIYCKYJIIPHO-BOJTHOBOM JIyallu3M€ SIBICHHH MHUKpPOMHpA, MPUHIUIE HEONpeaeIeHHOCTH,
ypaBHenuu lllpenunrepa, BonHoBOM pyHKIMHU, aToMHOM opOuTanu. YK-1; OIIK-1; OITK-7

46. KBanTOBBIC UKCa: TJIaBHOE, OpOUTaIbHOE, MarHuTHOE U cniuHoBoe. YK-1; OIIK-1; OITK-7
47. DHepreruueckue ypoBHU U nogypoHu aroma. YK-1; OIIK-1; OIIK-7

48. IIpuHIUIBI 3aMOJTHEHUSI AIEKTPOHHBIX OpOUTaNell aToMa B OCHOBHOM COCTOSIHMH: TIPUHIIUIL
[Taymu, npaBuno Xynna. YK-1; OIIK-1; OIIK-7

49. TIloctpoeHue CTPYKTYphl NEPUOAMYECKON CHCTEMbI, HUCXOAS U3 OSHEPreTUYecKOou
MOCJIEIOBATEILHOCTH MOlypOBHEM MHOT03JIeMeHTHBIX aToMOB. YK-1; OIIK-1; OIIK-7

50. Ilonsarue nepuoaa u ero popmupopanue mno npasmiam Kneukosckoro. YK-1; OIIK-1; OIIK-
y

51. TIpuuuHbI pa3IUYHON [UIMHBI MEPUOIOB; S-, p-, d-, f-aIeMeHTBI M WX pPACMOJIOKEHUE B
cTpykType nepuoanyeckoi cucremol. YK-1; OIIK-1; OIIK-7

52. Tlepuonuyeckuii 3akoH. 3HaueHHWE TepuoandYeckoro 3akoHa st xumuu. YK-1; OIIK-1,
OIIK-7

53. CgoiicTBa aTOMOB 3JEMEHTOB (MOTEHIMA] HMOHM3ALMU, CPOJCTBO K DIEKTPOHY,
AIIEKTPOOTPHUIIATEILHOCTD, paanychl Ban-nep-Baansca). YK-1; OIIK-1; OIIK-7

54. OO0ure XMMHUYECKHE CBOMCTBA IEMEHTOB M MEPHOJUYECKUI XapakTep ux m3MeHeHus. YK-
1; OIIK-1; OIIK-7

55. Peakumonnas criocoonocts BemecTB. YK-1; OITK-1; OITK-7

56. Tunsl cBsi3eii: KOBaJICHTHAs, HOHHAsI, MeTaJuTHdeckasi, Bogopoanas. YK-1; OIIK-1; OIIK-7
58. XapakTepuCTUKHU CBS3CH: DIIEKTPUUYECKHE AUMOJIbHBIE MOMEHTHI, d(P(PEKTUBHBIC 3apsibl
aTOMOB, CTENEHb MOHHOCTH, HAMPABJICHHOCTh M HACBIIIEHHOCTh, DHEPTHUs U JIMHA CBs3U. YK-1;
OIIK-1; OIIK-7

59. Tunel rubpuaN3auu ATOMHBIX opouTaineit u reomerpus monekyin. YK-1; OIIK-1; OIIK-7
60. CBoeoOpazue CTpOEHHS aromMa BOJOpOJa, (U3NYECKUX M XUMHUYECKHX CBOICTB 3TOTO
anemeHTa u ero coeaqunenuii. YK-1; OIIK-1; OIIK-7

61. Bona, reomerpus u coiicta ee mosekynbl. YK-1; OIIK-1; OIIK-7

62. Boga B ceabCKOM XO3SHCTBE. DKOJIOTHUYECKHE acCIEKThl Bogoroib3oBanus YK-1; OIIK-1;
OIIK-7

64. Xumuueckue cBolicTBa menodnbx MetamioB. YK-1; OIIK-1; OITK-7

65. KaTuoHbl MIENOYHBIX METAJUIOB B COCIUHEHUSX C HOHHBIMH pEIIeTKaMU: B OWMHApPHBIX
coenuHeHuax u coiax. YK-1; OIIK-1; OIIK-7

66. OnemenTs! ||A-noarpynnst YK-1; OIIK-1; OITK-7

67. dusnueckue U XuMU4Yeckue cBoiicta 6epuiuiug u ero coeauHennit. YK-1; OITK-1; OITK-7
68. dusnyeckue U XUMHUYECKHE CBOMCTBA MarHusa U Kaublusa U ux coegunenuii. YK-1; OIIK-1;
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OIIK-7

69. Dnementsl HHIA — moarpynmner. YK-1; OIIK-1; OIIK-7

70. dusnyeckue U XUMUYIECKUE cBoricTBa Oopa u ero coequnennii. YK-1; OIIK-1; OITK-7

71. dusnyeckre U XUMHYECKHE CBOIiCcTBA MeTandeckoro amromunns. YK-1; OIIK-1; OIIK-7
72. Dnementsl IVA-noarpynmer. YK-1; OIIK-1; OITK-7

73. XuMHUsI HEOPTaHUYECKUX COCAMHEHUM yriaepoaa. DKOJIOTHYECKUE aCeKThl XUMHUH YIIIEpOa.
VYK-1; OIIK-1; OIIK-7

74. XuMus OMHApHBIX coeMHEeHUN KpeMHUs. OCOOEHHOCTH MX TEPMOJIMHAMUKHU, UX PEAKIIUU C
Bojoi u kucinopoaom. YK-1; OIIK-1; OITK-7

75. HapoaHo-X0351CTBEHHOE PUMEHEHNE CHJIMKATOB W JIPYTUX coeauHeHud kpemuus. YK-1,
OIIK-1; OIIK-7

76. OCOOEHHOCTH XHMMHUU T€pMaHus, OJOBa U CBHUHLA. [IprMeHeHHE 3THX AJIEMEHTOB M HX
COCIMHEHMI. DKOJIOrMYeCcKasi OonacHOCTh coenuuenuii ceunna. YK-1; OIIK-1; OIIK-7

77. Dnementsl VA-nionrpynmsl. YK-1; OIIK-1; OIIK-7

78. XuMHsI MOJIEKYJISIPHOTO a30Ta, aMMHUAaKa U €ro NpPOU3BOAHBIX, OKCHIOB a30Ta, a30THOU
kuciotel u ee coneir. YK-1; OIIK-1; OITK-7

79. OcobeHHocTH a30Ta Kak OmoreHHoro »nemenTta. Crienudpuka XMMHYECKHX CBSI3€ a30oTa B
O6uomonekynax. Baxknble azoTcoaeprkaiire OMOMOIIEKYIbI, UX 3HaYCHHE B JIEATEIbHOCTH PacTU-
TENbHBIX U JKUBOTHBIX KieTok. YK-1; OIIK-1; OIIK-7

80. OcoGennoctu ¢ochopa kak O6moreHHoro snementa. Crenudpuka MOBEICHUS W 3HAYCHHE
coequHeHuil pocdopa B 6uocucremax. Baxxupsie Onomosnekyisl, conepxamnge dochop. YK-1;
OIIK-1; OIIK-7

81. Xumus opropochopHoii KUCIOTH 1 ee coneil. KonaencupoBanubie ¢poc-popHbIE KUCIOTH U
ux conmu. YK-1; OIIK-1; OIIK-7

82. Dnementsl VIA-noarpynmnsl. YK-1; OIIK-1; OIIK-7

83. MonekynsipHblil kucnopoa kak okucaurenb. YK-1; OIIK-1; OITK-7

84. Okcujapl, KHCIOPOJHBIE KHCIOTHI, aM{(pOTEpHbIE COCAMHEHHUS, OCHOBAHUSA, COJIHU
KHCIIOPOJIHBIX KHCIIOT KaK BayKHEHIIME Kiacchl coeinHeHuid. Pasnoobpasue ux crpoenus. YK-1;
OIIK-1; OIIK-7

85. Dkonoruyeckas posib Kuciaopoa u o3oHa atmocgepsl. YK-1; OIIK-1; OITK-7

86. OCOOEHHOCTM XMMHUYECKHUX CBsA3€il cepbl. IIpodyHOCTH CBs3el ceppl C KUCIOPOJOM H
Bogopoaom. YK-1; OIIK-1; OIIK-7

87. CoenuHeHust cepbl ¢ BOAOPOJIOM U kucioponoMm. CepHast kuciora, cyiabdarsl. CepHUCTHIN
ras, CepHUCTast KMcII0Ta, cyabpuTsl. CepoBogopoa u nonucyiabdpansl. YK-1; OIIK-1; OIIK-7

88. Cepa kak OuoreHHblil snmemeHT. IIpuMenenue cynb(haToB U APYrUX COEIWHEHUI Cepbl B
CEJIbCKOM XO3SIUCTBE. DKOJOTNYECKas ONAaCHOCTh CEPHUCTOTO Ta3a.

89. Dnementsr VIIA-oarpynmsl. YK-1; OIIK-1; OITK-7

90. DnexTpOHHOE CTPOCHHE AaTOMOB TaJOT€HOB M 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
rasioreHoB B noarpymnmne. YK-1; OIIK-1; OIIK-7

91. OcobeHHOCTH CBsI3€i, TEPMOJMHAMUKNA M CTPOEHUS KOBAJIEHTHBIX COEIMHEHMH XJopa B
cpaBHeHMH ¢ coequHeHusmMu gropa. YK-1; OIIK-1; OIIK-7

92. X10poBOIOPOJI, XJIOPOBOJIOpOIHAs (coisiHast) kuciaoTa. COeAMHEHUS C TOJIOKUTEIbHBIMU
CTETNEHsMH OKHCIICHHSI XJIopa, X xumuueckue cpoiictra. YK-1; OIIK-1; OIIK-7

93. Onementsl VIIIA-noarpymnmer. YK-1; OIIK-1; OIIK-7

94. DneKTpOHHOE CTPOCHHME AaTOMOB OJArOpPOJHBIX Ta30B M OCOOECHHOCTH HMX XHMHYECKUX W
¢duznueckux cporictB. Coenuuenus 6maropoaasix razos. YK-1; OIIK-1; OITK-7

95. Ilepexomnsie metamtsl. YK-1; OIIK-1; OTIK-7

96. ®uznyeckue CBOMCTBA MEPEXOIHBIX METAUIOB M MPUUMHBI UX pazHooOpaszus. YK-1; OIIK-1,
OIIK-7

97. O6mue xumuueckue ocooennoctu d-meramnos. YK-1; OIIK-1; OIIK-7

98. CtpoeHNEe M XUMHUYECKHE CBOMCTBA BAXHEHIINX OMOTEHHBIX coenuHeHui d-meramioB. YK-

1; OIIK-1; OIIK-7
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99. OCHOBHBIC XUMHUYECKHE OCOOCHHOCTH JaHTaHOUI0B 1 akTuHOMI0B. YK-1; OIIK-1; OIIK-7
100. OnexTpoxumuueckue cBoiictBa metawioB. YK-1; OITK-1; OITK-7
101. Dnexrponus. YK-1; OIIK-1; OIIK-7

102. Xumunueckas unentudukanus. YK-1; OIIK-1; OIIK-7

103.

Ilpenmer u 3a7ayM  AHAJUTUYECKONM XHMUHU.

Ponp axamuTHyeckoi

XUMHHU B

MIPOM3BOJICTBEHHBIX TIPOIlecCax, B KOHTPOJIE KadecTBa MPOIYKIIHH, B OXPaHE OKpYXKaromen
cpensl. [lonstue o [IJIK. YK-1; OIIK-1; OIIK-7
104. KauecTBeHHBIN 1 KOIMYECTBEHHEIN aHanu3. Mx 3Hauenue. YK-1; OIIK-1; OIIK-7

105. Xumuyeckne U (GU3NKO — XMMHUYECKHE (MHCTPYMEHTaJbHBIE) MeTonbl aHanmza. YK-1;

OIIK-1; OIIK-7

106. Xumuueckue metobl uaeHTudukanun. I'pasumerpuueckuii ananus. YK-1; OITK-1; OIIK-7
107. Tutpumerpuueckuit ananmm3. YK-1; OIIK-1; OIIK-7

108. Kucnoruno-ocHoBaoe tutpoBanne. YK-1; OIIK-1; OITK-7

109. OxucnurenbHO-BOoccTaHOBUTEIRHOE THTpOBaHue. YK-1; OIIK-1; OIIK-7
110. Xpomarorpadus. Ee cymuocts u pasHoBuaHocTd. llokazarenn xpomaTorpadudeckoro
paznenenus. Cnydaun npumenenus. YK-1; OIIK-1; OIIK-7

6.3. llIkaJsia oOleHOYHBIX CPECTB

YpoBHU 0CBOE- Kputepuu onienuBanus OrneHouHbIe
HUS KOMITETEH- cpeacTsa
007051 (kou. 6amtoB)

IIponBuHyTHII 3HaeT TectoBbIE 3a-
(75-100 GastoB) | - MOJIHO TEOPETUYECCKHI MaTepHaj, KOTOPbIi ymeeT cooTHe- | maHust (36-40
«OMIUYHON CTH C BO3MOXXHOCTSIMU MPAKTUYECKOTO MPUMEHEHHUS; 0aioB)

yMeeT Pedepar (8-10

- UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PA3/IeNiOB, COSIUHSIS MO- | OaJIOB)

SICHEHHE U 00OCHOBaHUE, Bonpocer s

-BBIMOJIHATH MPAKTUKO-OPUCHTUPOBAHHBIC U CHTYaIl[HOHHbBIC | 9k3amena (31-

3aaHus, pemarb  TUOOBbIE M mpodeccnoHanbHO- | 50 OamioB)

HanpaBJIeHHBIE 3a7a4H,

- ObICTpPO U 6€301MO0YHO MPOMLIIOCTPUPOBATH OTBET COO-

CTBEHHBIMHU IIpUMEpPaMH,

- BECTH MPEIMETHYIO IUCKYCCHIO;

BIIa/I€ET

- TEPMUHOJIOTHEN U3 pa3IMyHbIX pa3/ieioB Kypca,

- croco0aMu MBICTUTENBHON /1eATeNbHOCTH(aHAIN30M, CHH-

TE30M, CpaBHEHHEM, 0000IIIEHUEM U T.1T.),

- QpryMEHTHPOBAHHOM, TPAMOTHOM, YETKON PEUBIO.
ba3oBbIit 3HAeT TectoBpie 3a-
(50-74 6anna) - TEOPETUYECKUIN M MPAKTHYECKUN MaTepual, HO nomyckaeT | nanus (24-35)
«xopouio» HETOYHOCTH; Pedepar (5- 9

yMeeT

- COeIMHATDH 3HAHMSI U3 Pa3HbIX pa3/ieioB Kypca,

- HAXOJUTh MPaBUJIbHbIE IPUMEPHI U3 TPAKTUKH,

- peuaTth TUIOBbIE 33a4u;

BIIAJICET

- TEPMHUHOJIOTHEW W3 pa3jMyYHbIX Pa3/eloB Kypca, IMpH He-
BEPHOM YNOTPEOICHUN CaM UCIPABIISIET HETOYHOCTH,

- BCEM COJIep’KaHUEM, BUJIUT B3aUMOCBSI3U, MOKET ITPOBECTU
aHaJu3 U T.JI., HO HE BCErJa JIEJIaeT 3TO CaMOCTOATENbHO, 0e3
MTOMOIIM NpenoaBares,

0aioB)
Bomnpocsr  niis
sk3amena (21-

30)

24




- crnoco0aMu MBICTUTENBHON eATenbHOCTH(aHAIN30M, CHH-
TE30M, CpaBHEHHEM, 0000IIIEHNEM U T.11.);
- apryMEHTHUPOBAHHOM, I'PAMOTHOM, YETKON PEUbIO.

IToporosslii 3HAET TecToBbI€ 3a-
(35-49 6ai0B) - TEOPETUYCCKUN U MPAKTHUECKUN MaTepHall, HO Jomnyckaer | ganus (15-24
«yoosnemeopu- | OIIUOKHY; Oarna)
menbHO» yMeeT Pedepar (5

- COGMHATH 3HAHUS U3 PA3HBIX Pa3JeNIOB Kypca TOJBKO MpH | OayioB)

HaBOJSILIMX BOIIPOCAX Mpeno/iaBaTes, Bompocsr st

- C TPYJIOM COOTHECTH TEOPETUUECKUM U MPAKTUYECKHil, 10- | sk3ameHa (15-

mycKasi OIMOKU B PELICHUHU THUIOBBIX 3a1a4 Ha npuMeHenue | 20)

3HaHUH B PEAILHOM ITPAKTUYECKOMN JEATENBHOCTH;

BIIaJIeET

- HEIOCTAaTOYHO CII0COOAMU MBICIUTENBHONU JIESTEIbHO-

cTu(aHaIM30M, CHHTE€30M, CPaBHEHHUEM, 000OIIICHUEM U T.]1.);

- caboi aprymeHTauuen, JOrMKol IpH MOCTPOEHUH OTBE-

Ta.
Husknii HE 3HaeT TecToBple 3a-
(IomoporoBeIit) | - TEOPETUYECKUI U MPAKTUYECKUN MaTepuall, naHus  (MeHee
(xommereHIus - CYIIIHOCTHOM 4acTHu Kypca; 15 6annoB)
He chopMHUpOBa- | HE yMEET Pedepar (0-4
Ha) (meHee 35 |- 0e3 CyIIECTBEHHBIX OIIMOOK BBICTPAWBAaTh OTBET, BBINOJ- | Oasuia)
0aJlIoB) HATH 3aJaHUE, Bompocer st

«Hey008/1emeo-
PU-MenbHO»

- BBINOJIHATH IPAKTUKO-OPUEHTUPOBAHHBIE U CUTYallUOHHBIE
3aJjaHMs, pellaTh HMHTErPUPOBAHHBIE 3ahayd Ipodeccuo-
HaJIbHOM HAIPaBJIICHHOCTH,

- WJUTFOCTPUPOBATh OTBET IIPUMEPAMHY;

HE BJIaJIeeT

- TEPMHUHOJIOTHEN Kypca,

- CI0c00aMU MBICIIUTEIbHON JIEATENbHOCTH (aHAJIM30M, CUH-
TE30M, CpaBHEHHEM, 0000IIIEHNEM U T.11.);

- TPaMOTHOM, YETKOW PEYbIO.

JK3aMeHa (Me-
Hee 15 GamtoB)

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE o0ecnieyeHmne JUCHUIJIU-

HbI (MOIYJIfA)

7.1. OcHoBHas yueOHasi JuTeparypa:

1. . lenxoaukoBa H.B. YMK no aucuunnunae «O01as u Heopranudeckass XUMUsD s
oOyuaronuxcs 1no HarnpasiaeHuto noarotosku 19.03.01.buorexnonorus. - Muuypunck, 2023.

2. Hukutuna, H. I'. O6mas u Heopranudeckast xumus B 2 4. YacTp 2. XuMUS SJI€MEHTOB

: y4eOHUK U MMPaKTUKyM JJs npukiagHoro Oakanaspuara / H. I'. Hukuruna, B. 1. I'pebenbkoBa.
— 2-e u3a., nepepab. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 322 ¢. — (Cepus :
bakanasp. [Ipuknanuoii kypc). — ISBN 978-5-534-04787-5. — Texkcr : anextponHslii / bC
FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/438699

7.2 JlonosiHMTEIbHAS Y4eOHasi JuTeparTypa:

1. Bacunbe B.I1., Kouepruna JI.®., Opnosa T.Jl. Ananutuueckas xumus. — M.: [Ipoda,
2005

2. Kuszes I.A., Cmapsirus C.H. Heoprannueckas xumust. — M: 2005

3. Koposun H.B.O6mas xumust.-M.:Beicas mik., 2008.

4. JIabopaTOpHBIi MPAKTUKYM IO OOIEH 1 HEOPraHMYeCKONH XUMHUH [ DIEKTPOHHBIN pe-
cypce] : yaedHO-MeTonuueckoe nmocodue / coct. JI.A. bookoBa, H.M Kopotuenko. — DnekTpoH.
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maH. — Tomck : TT'Y, 2015. — 114 ¢. — Pexum moctyna: https://e.lanbook.com/book/80209.
— 3arJ. ¢ ’KpaHa.

7.3. MeToguyeckue yKa3aHusl 0 OCBOCHHUIO JUCHMILIUHBI

1. IlenxoBuukoBa H.B. Meronuueckue yka3zaHus IJIsi CaMOCTOSITEIbBHOW pabOTHI 110
mucrumuinae «OO01mas 1 HeopraHu4eckass XUMUs ISl 00YJarOIIUXCs 110 HAIPABJICHUIO MTOATO-
toBKU 19.03.01.buorexnonorus. - MuuypuHck, 2023.

2. lllenkoBuukoBa H.B. Meroanueckue ykasaHusi JJisl BBIIOJHEHUS JIAOOPATOPHBIX pa-
60t mo mucruruinHe «OO0Ias U HeOpraHUYecKass XUMUs» JJIs1 00y4aIoIUXCs 110 HaIPaBICHUIO
noarotoBku 19.03.01.buorexnonorus. - Muuypunck, 2023.

7.4. UnpopmanmoHHbie M HUPPOBBIEC TEXHOJIOTHH (MPOrpaMMHOe odecIie-
YyeHHe, COBPpeMeHHbIe NMPo(eccuoHaIbHbIE 0a3bl JAHHBIX U HH(POPMALUOHHbIE

ClipaBOYHbIC CI/ICTeMbl)

VYuyebHast aucuuIUIiHa (MOAYIB) MPEIyCMaTPUBAET OCBOCHHE MH()OPMAIIMOHHBIX M LU (-
POBBIX TeXHOJIOTHH. Peanu3anus quQpoBbIX TEXHOIOTUN B 00pa30BaTEIbHOM MIPOCTPAHCTBE SIB-
JSieTCsl OAHOM M3 BaKHEWINUX Lened oOpa3oBaHMs, NAIOLIEH BO3MOMXHOCTh Pa3BUBAaTh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00Y4aroIMXCsl KaK OyIylX BbICOKOKBAIU(UIIMPOBAHHBIX CIIEI1a-
JHCTOB.

[udpoBble TEXHOJIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()()HEKTUBHOrO pelIeHUs
3a7a4 IpoQecCHOHAIBHOT0, COIUAIBHOTO, IUYHOCTHOTO XapaKTepa C UCIOIb30BAHUEM pa3Iny-
HBIX BUJ/IOB KOMMYHHKAIIMOHHBIX TeXHOJOTUH. OcBoeHHe LHU(POBBIX TEXHOJOTUI B paMKax
JAHHOM JMCHUIUTUHBI (MOAYINSI) OPUEHTHPOBAHO HAa CHOCOOHOCTH 0OE30MacHO M HAMJIEKAIINM
00pa3oM MoJry4yarhb JIOCTYII, YIPaBISATh, UHTETPUPOBATh, OOMEHHUBATHCS, OLEHUBATh U CO3/1aBaTh
MH(OPMALIMIO C TOMOIIBIO U(PPOBLIX YCTPONCTB U CETEBBIX TexHOJoruil. ®opmupoBaHue 1ud-
pPOBOI KOMIIETEHTHOCTH HpeAronaraeT padoTy C JaHHBIMHU, BIAJ€HHE HMHCTPYMEHTAMHU JUIs
KOMMYHHKAIIH.

7.4.1. DJIeKTPOHHO-0MOIMOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas a51eKTpoHHast OMOIHOTEKA)

2. DnekTpoHHO-OMOMHOTeUHas cucrema wu3zaarenberBa «Jlanby (https://e.lanbook.ru/)
(ToroBOp Ha OKazaHUE YCIYT IO MPEAOCTABICHHUIO JOCTYyMa K 3JIEKTPOHHbIM u3naHusM OO0
«M3patenbctBo Jlanb» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMOMHOTEUHas cucTema u3aarenscTBa «Jlanby» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHE YCIYr MO MPETOCTABICHUIO JIOCTYIa K JJIEKTpOHHBIM u3nanusm OO0
«M3narenscTBo JIaub» oT 06.04.2023 Ne 2)

4. ba3a maHHbIX AMEeKTpoHHBIX MHPOopManoHHBIX pecypcoB @TBHY INHCXb (norosop
1o 00eCNeYeHNI0 JJOCTyIa K 3JIeKTPOHHbIM HH(popMannoHHbIM pecypcam GI'BHY ITHCXD ue-
pe3 repmunan ynainenunoro gocryna (TY ] ®I'BHY HHCXB) ot 07.04.2023 Ne 6/H)

5. DnekrpoHHO-OuOnmoTeynass cucrema  «AgriLiby  ®I'BOY BO PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTTIANICHUE HA IpeAoCcTaBlieHHe qocTyna ot 13.04.2023
Ne 6/n x JIuniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubimoreyHas cucreMa «HanumonaneHbli U poBoit pecypc «PykoHT»:
Kosneknuu «ba3oBsiit MmaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (moroop
Ha OKa3aHHWe YCIyT 1o mpeaocTaBieHuto qoctymna oT 04.04.2023 Ne 2702/6m22)

7. 000 «dnextporHoe H3maTenbcTBO FOPAWITY (https://urait.ru/) (JoroBop Ha okasaHue
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTYMa K oOpazoBaTenbHOM miargopme OO0 «DeKTpoHHOE H3/1a-
terasctBo FOPAUT» ot 06.04.2023 Ne 6)

8. DnekTpoHHO-OMOMMOTEeYHAst crctema «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONb30BaHKe pou3BeaeHui oT 26.03.2020 Ne 14/20/25)
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9. baza nannbix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHnu Kk HOb u mpenocraBnennn noctyma k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

10. CornamnieHue o0 COTPYJHHYECTBE MO OKa3aHUIO OMOIMOTCYHO-WH(POPMAIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TOJb30BATEIsIM YHUBEPCUTETA M3 YKCIIa WHBATUIOB IO 3PEHUI0, Clia-
OOBUISIIINX, HHBAIUIOB JIPYTUX KAaTErOPUil C OTPaHUYEHHBIM JIOCTYIIOM K MH(MOpMAIIMH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHHeM IuiockonedatHoro tekcta TOI'BYK «TamGoBckas obnactHas
yHHUBepcaiabHas HayuHas Oubiamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpynaudectse ot 16.09.2021 Ne 6/n)

7.4.2. UndopManoHHbIE CTIPABOYHbIE CHCTEMbI
1. CrpaBounas npaBoBas cucreMa Koncynbrantllntoc (1oroBop noctaBku M COIpPOBOXK-
nenus sxk3eMiusipoB cucteM Koncynerantllmroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cucrtema 'TAPAHT» (norosop Ha yciy-
' 10 COMPOBOXIACHHIO 0T 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpemeHHbIe MPOdeCcCHOHATIbHbIE 0a3bI JaHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB WH(OPMAIIMOHHO-00pa30BaTEIbHOM MPO-
rpammbl «PocmeTton» (moroBop ot 11.07.2022 Ne 530/2022)

2. baza nannbix Hayunoii snextponnoi 6udamorexku eLIBRARY .RU — poccutickuii nun-
dbopMaIMOHHO-aHAIMTUYECKHUM MOpTai B 00JIACTH HAYKU, TEXHOJIOTUU, MEIULIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru/

4. OrtkpbiTeie naHHble DenepaibHON CIyKObl T'OCYJIapCTBEHHOM CTaTUCTUKH -
https://rosstat.gov.ru/opendata

7.4.4. J/InieH3u0HHOE U CBOOOAHO PacnpocTpaHsieMoe NPOorpaMMHoe odec-
nevyeHue, B TOM YHCJIe 0Te4eCTBEHHOT0 MPOU3BO/ICTBA

HaumeHnoBanue Pazpabot- Hocryn- Cceinka Ha Enu- PexBuzutel noa-
ynk [10 (mpaBo- | HOCTH (JIMIIEH- HBIH peecTp poCCUil- | TBEPKIAAIOLIETO IOKY-
oOanarep) 3HOHHOE, CBO- CKUX TIPOTpaMM I | MeHTa (pu HaJIM9HN)
6o1HO pactmpo- 3BM u BJ] (pu Ha-
CTpaHsIeMoe) JIUYHHN)
MicrosoftWindo MicrosoftC JIunensu- - JIunensus
WS, orporation OHHOE or 04.06.2015 Ne
OfficeProfession 65291651 cpox
al JeHCTBHS: OECCPOYHO
AHTHBUpYCHOE AO «Jla- Junensu- https://reestr.digi Cy06nuieH3noH-
nporpammuoe obec- | Goparopust Kac- OHHOE tal.gov.ru/reestr/3665 | wbrit gorosop ¢ OO0
MCUCHUE MEPCKOTO 74/?sphrase_id=4151 «Codreke» ot
KasperskyEndpointSe (Poccus) 65 06.07.2022 Ne 6/H,
curity Juist Ou3Heca CPOK JISHCTBHSI: C
22.11.2022 o
22.11.2023
MoiiOpucCran- 000 «Ho- Junensu- https://reestr.digi Konrpakt ¢ 000
JAPTHBIH - BbI€ 00JIauHbIE OHHOE tal.gov.ru/reestr/3016 «PyGUKOHY
OducHslit naker TEXHOJIOTHUH» 31/?sphrase_id=2698 ot 24.04.2019 Ne
Jutst pabOTHI C TOKY- (Poccus) 444 036410000081900001
MEHTaMH ¥ [OYTOi 2
(myoffice.ru) CpOK JieiicTBHs: Oec-
CPOYHO
[Iporpammuas AO «AE- JIunensu- https://reestr.digi JIMieH3MOHHBII
crcreMa Juist oOHapy- TUILIAruaT OHHOE tal.gov.ru/reestr/3033 norosop ¢ AO «A=-
MKEHUsI TEKCTOBBIX (Poccust) 50/?sphrase_id=2698 THUIITArMaT) OT
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3aMMCTBOBAaHUI B 186 17.04.2023 Ne 6627,
Y4eOHBIX U HAyYHBIX CPOK JACUCTBHUSL: C
paboTax «AHTHILIA- 17.04.2023 mo

ruat BY3» 16.04.2024
(https://docs.antiplagi
aus.ru)
AcrobatReader AdobeSyst CaobGomHO - -
- IPOCMOTP J10- ems pacmnpoctpa-
kymerntoB PDF, DjVU HsIEMOE
FoxitReader FoxitCorpo CrobGomHO - -
- IPOCMOTP JI0- ration pacmopoctpa-
kymentoB PDF, DjVU HseMOoe

7.4.5. Pecypcbl nH(GOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «AHTEp-

HEe»
o CDTOwiki: 6a3a 3nanuii mo unudposoii Tpanchopmanuu https://cdto.wiki/
. Pexxum foctyna:.garant.ru - cnpasouHo-npasoBas cucrema «[CAPAHT»
J Pexxum noctyna: www.consultant.ru - cipaBoyHo-TipaBoBas cucrema «KoHCyb-
tanT [Dmrocy»
. http://www.csrjournal.com/liveexperience/socreports/ Poccuiickasi rocyaapcTBEeH-

Has OuOmoTeka. «Mup SHIMKIONE I

1)
2)
3)
4)
5)
6)
7)

. http://biblioclub.ru

7.4.6. Ilu¢poBble MHCTPYMEHTBI, IPUMEHsieMble B 00pa30BaTeJILHOM IPO-

mecce
LMS-mnatdopma Moodle
BupryanbHas mocka Mupo: miro.com
Bupryansnas nocka SBoardhttps://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Annexc./luck, O6mnako Mail.ru
Cepsucol onpocos: Suaexc @opmel, MyQuiz
Cepaucsl BiaeocBs3u: Suaekc tenemoct, \Webinar.ru

8) Cepeuc coBmecTHOif paGoThl Ham TpoekTamm s HeGombmmx rpymm  Trello

http://www.trello.com
7.4.7. llndpoBbie TEXHOJOTHH, IPUMEHsIEMbIe IPH U3YYEeHHUHN JUCHUILIHHbBI

Ne | LnudpoBbie TeXHOTOTUH Buner yueOHOM paboTsl, Bemon- | ®opmupyemsie | UJIK
HSEMBIE C IPUMEHEHNEM IU(PPO- | KOMIETEHIINN
BOM TEXHOJIOTHUHU

1. | O06nauHbIe TEXHOIOTUU Jlexumn VK-1 NJ1-2yx1 -
CamocrosTenbHas pabora Haxomgut u xpurtn-

YECKU aHaJIU3UPYy-
er wuH(popMaLuIo,
HEOOXOUMYIO ISt
pEIIeHUsT IOCTaB-
JIEHHOH 3aJ1a4H

HH'SyK_l — Pac-
CMaTpUBaeT  BO3-
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MOKHBIC BapuvaH-
Thl pCUICHHUA 3aaa-
Yy, OLCHHBasA HX

JIOCTOMHCTBA "
HEIOCTATKHU
UJ-4yx.1 — Apry-
MEHTHUPOBAHO

¢dhopmupyeT coOCT-
BEHHBIE CYXKIIECHUS
U OIICHKHU, OTIInYa-
eT (akTel OT MHe-
HUM U HHTEpIpe-
TalMid B pACCyXk-
JIEHUSIX JIPYTUX
YYaCTHHUKOB  Jiesl-
TEJIBHOCTH, TIPH-
HUMaeT  O00OCHO-
BaHHOE pEIICHHE
MIOCTaBJICHHOU
3a]a4un

HII'SYK—l — Onpe-
JIeNsieT ¥ OIIeHHBa-
€T  TOCIIEACTBHA
BO3MOXHBIX  pe-
HIEHUH 33241

Bonpmme nanHeie

CamocrosiTensHas paboTa

Jlexumn VK-1 N-1yxq —

AHanusupyer 3a-
Jlady, BBIIEISS ee
0a30BBIE  COCTaB-
JSIOINKE,  OCyIe-
CTBJISIET JIEKOMIIO-
3ULUIO 3a/1a41
N-2yi —
Haxonut u xputu-
YEeCKH aHaJU3Uupy-
eT uH(OpMAIHIO,
HEOO0XOIUMYIO JUIs
pelIeHns TOoCTaB-
JICHHOU 3a1a4u.

8. MarepuajibHO-TEXHHYECKOE O0ecleYeHrue U CIMIIMHBI (MOYJIA)

YyeOHast  aymuTo-
pus And 1OpoBelie-
HHUS 3aHITHI JICK-
UOHHOTO THma (T.
MuuypHHCK, YL
HNHTepranumoaHib-

Has, 1. 101, 2/32)

1. Kanro3u ropu3oHTaNIbHBIE HA TPU OKHA (MHB.
Ne 2101065486)

2. NnrepaktuBHas gocka (uHB. Ne 2101040205)
3. CucremHblii KomIiekT: mporeccop Intel
Original LGA 1150, Bentunstop Deepcool
THETA 21, marepunckas matra ASUS H81M-
K<S-1150 iH, mamste DDR3 4 Gd, xectkuii
muck 500 Gb, xopnyc MAXcase H4403, 6ok
nutanus ~ Aerocool 350W  ( wmEHB. Ne
21013400740)

4. Ilpoektrop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D
5. HaGopsl neMOHCTparmoHHOTO 000PYAOBaHUS
1 y4eOHO-HaTJITHBIX TIOCOOM.

1. Microsoft Windows 7 (nureH-
susg ot 31.12.2013 Ne 49413124,
0eccpouHo).
2. Microsoft Office 2010 (uren-
sus ot 04.06.2015 Ne 65291658,
0eccpoyHo).

VYuebHas  ayamro-

1. Becbl ananutmueckue «Kepn» (uHB. Ne
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pus uId TpoBene-
HUS 3aHATHH CEMH-
HapcKoro THIA,
IPYNNOBBIX WU HH-
JUBUAYaJIBHBIX
KOHCYNbTALMM, Te-
KYIIETO KOHTPOJIA U
MIPOMEKYTOUHOU
arrectaruu (r. Mu-
YypuHCK, yiu. H=n-
TepHallMOHAJIbHAs,
nom Ne 101, 2/14)

2101042959);

2. Becwst BJIT-3100I1 (uuB. Ne 2101042957);
3. Becw nabopatopubie kBaapatHeie BKJI-500
(naB.Ne2101042952) 4. Becsl anek-
TPHUICCKHC (uHB. Ne 2101042955);
5. Kowmmerotep 286 (mHB. Ne 2101042954);
6. Kommbprotep 486 (unB. Ne 2101042962);
7. Kommberotep 436 (unB. Ne 2101042961);
8. Konrekrop Temmonoit (maB. Ne 2101063509);
9. Monutop CTx.84 (uuB. Ne 2101060043);
10. Becwt anamutnueckne BJID-200 (unB. Ne
1101044663; 1101044660; 1101044659);
11. Becmr BJIK-500 (mmB. No 1101044653);
12. Bnaromep ans 3emeHodl maccel (MHB. No
1101044735);

13. JlBotiHo#t BHITSDKHOW mmkad (mHB. Ne
1101044761);

14.  opusartorpad  AII-102
1101044769);

15. KomnbroTepusupoBaHHas HH(ppaKpacHas
aHanmutndeckas cucrema PSCO/ISIIBM-PC4250
(uHB. Ne 1101044768);

(uHB.  Ne

16. Muxkpockon Ouonormueckuit (MHB. No
1101044749),

17.  PH-merp (mmB. No  1101044693;
1101044690; 1101044688; 1101044687,
1101044684, 1101044683; 1101044682);

18. Cron 2-x TymboBbIii (MHB. Ne 1101044718);

19. Tepmocrar yHHBepcambHBIH (WHB. No
1101044678);
20. DOTO3EKTPOKOIIOPUMETP (nHB.Ne

1101044670; 11101044668;1101044669)

YyeOHast  aymuTo-
pus Uil CaMOCTOSI-
TeabHON paboTsl (T.
MuuypuHCK, YL
WNHuTtepHanuonab-
Has 101; 3/2390)

1. Jlocka kmaccHas (wHB. No 2101063508)
2. Kamrozu  (muaB.  Ne  2101062717)
3. Kamrozu  (uaB.  Ne  2101062716)
4. Kowmmeiotep Celeron E3500, mat. mara
ASUS, onep.mamsate 2048Mb,  MoHuTOp
19"AOC (uHB.Ne 2101045283, 2101045284,
2101045285)

5. Kommerorep Pentium-4 (uaB.Ne 2101042569)
6. MonoOmok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KJIaBuaTypa, Mbimb (uHB. Ne 21013400521,
21013400520)

7. Kommbtorep Dual Core E 6500 (unB.Ne
1101047186)

8. Kommprotep TOopHamo Cope-2 (mHB.Ne
1101045116, 1101045118, 1101045117)
9. Dkpan Ha mraruBe (mHB.Ne 1101047182)
KommbloTepHasi TeXHWKa TOJKIOYEHA K CETH
«uateprer» u obecriedena nocrynom B IMOC
YHHUBEPCUTETA.

1. Microsoft Windows XP,7 (iu-
LEH3US oT 31.12.2013 Ne
49413124, 06eccpodHo).
2. Microsoft Office 2003, 2010
(mmer3uss ot 04.06.2015 Ne
65291658, 06eccpodHo).
3. AutoCAD Design Suite
Ultimate (morosop ot 17.04.2015
No 110000940282);
4. nanoCAD (Bepcust 5.1 nmoxanb-
Has, oOpa3oBaTeNbHAs JHUICH3US,
cepuitnblii Homep NC50B-270716
JIMIIEH3Us  JeHCcTBUTENIbHA Oec-
CpOYHO, OecriaTHast).
5. IlporpamMmHBIA  KOMIUIEKC
«ACT-Tect Plus» (aumeH3uOHHBIT
norogop ot 18.10.2016 Ne JI-
21/16).

6. TC Maplnfo Professional 15.0
st Windows 11 y4eOHBIX 3aBe-
JIEHU# (JUICH3UOHHBIA JIOTOBOP
ot 18.12.2015 Ne123/2015-y)
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IIporpamma cocrasiena B cootBercTBHM ¢ TpeboBanusimu @I'OC BO no HampaBieHuto
19.03.01 bBuotexnonorus (ypoBeHb OakajaBpHaTa), YTBEPXKICHHOTO MPUKa30oM MHHHCTEPCTBA
obpazoBanus u Hayku PO Ne 736 or 10.08.2021.

ABTOD: npodeccop kadeapsl OHOIOTMH U XUMUH, JOKTOp c¢/X Hayk lllenkoBHHKOBa

A
H.B.

Penensent: Cremannosa JI.B., npodeccop kadeapbl arpOXUMHH ,IIOYBOBEACHUS H arpodK0JIo0-
ruv, 1.0.H

L

IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @I'OC BO

[Iporpamma paccMoTpeHa Ha 3acelaHuH Kadeapsl OMOJIOTHH U XUMHH (TTPOoTOKOoT No 8
oT «4» ampenst 2022 1.)

[IporpamMma paccMoTpeHa Ha 3acejaHuM yueOHO-MeToanyeckoil komuccuu [lnonoosou-
Horo uHctutyra uM. U.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot «18» ampens
2022 r.)

[IporpaMma yTBepxkaeHa penieHueM Y4eOHO-METOJUYECKOr0 COBETa YHUBEPCUTETA
npotokoi Ne§ ot «21» ampens 2022 r

IIpozpamma nepepabomana u oononnena 6 coomgemcemeuu ¢ mpebosanuamu PI'OC BO

IIporpamma paccMoTpeHa Ha 3acefaHuu Kadenpbl 6uosoruu u xuMuu (mpotokosn Ne 10
oT «10» mronst 2023 r.)

IIporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMMCCHUM MHCTUTYTA
(GyHIaMEHTaJIbHbIX U NPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna MuuypuHckoro
I'AY (mpotokon Ne 11 ot 19 utons 2023 ).

[Iporpamma yTBep)kAeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKOrO COBETa YHUBEPCUTETA
(mporokon Ne 10 ot 22 utons 2023 r.).
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