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1.Ilesiu ocBOEHUsST M CHUTIIAHBI (MOZYJIs1)

Henstmu ocBoeHHs TUCIUMIUTMHBL «OO0Iasi 1 HEOPTaHWYECKAsT XUMHES SBISIOTCS: TTPHOO-
pETeHHE TEOPETUYECKUX 3HAHHM, HEOOXOAUMBIX AJis (OPMUPOBAHUS OCHOBHBIX MOHSITHI B3au-
MOCBSI3U CBOWCTB, COCTaBa M CTPOCHUS MOJICKYJ BEIECTB, a TAKXKE CoJieicTBUE (hopMHUPOBa-
HUIO U Pa3BUTHIO y CTYACHTOB OOLIEKYIbTYPHBIX, MPOPECCUOHANBHBIX KOMIETEHIIUM, T03BO-
JSIONMX UM B JaJdbHEHUIIEM OCYIIECTBISTh MPO(ECCHOHATBHYIO JCSATEIBHOCTh MOCPEICTBOM
OCBOEHUS TEOPETUUECKHUX U IKCIIEPUMEHTAILHBIX OCHOB XUMHUHU.

2. MecTOo IMCHUILUIMHBI (MOAYJIf1) B CTPYKTYpe 00pa30BaTe/JIbHOI MPOrPaMMBbl
JlaHHasg JIUCHMIUIMHA COTJacHO  y4eOHOMY IUIaHy 1O JaHHOMY HalpaBIICHHIO
noaroToBku otHocutcs K broky 1 «/lucuummns (Mmogynn)y», O6s3arensHas yacts b1.0.08.
JlaHHas AMCIMIUIMHA B3aWMOCBS3aHA C TaKMMHU JUCIMIUIMHAMH, Kak «OCHOBBI OMOXU-
Mun», «OCHOBBI MOJIEKYJIIPHON OHOJI0TUN», «OpraHuyecKas XUMUs.
B nanpHeiimem 3HaHMS, YMEHUS M HaBBIKH, IPHOOPETCHHBIC B XOJI€ M3YYCHHS TaHHON
JMCLUIIIMHBL, HEOOXOAMMBI Ui OCBOCHUS TaKUX JUCHHUIUINH, KaK «XHUMUS OMOJIOTMYECKU aK-
THUBHBIX BelIecTBY, «Duzndeckas xumus», «OU3NO0IOTHS PACTEHUI.

3.HﬂaHpreMble pe3yabTaThl oﬁyqemm Io ITNCIHUIIJIMHE, COOTHECCHHBIC C
IJIAHUPYEMBIMHU peE3yJibTaTaMUd OCBOCHHUSA 06p330BaTeJILHOI7[ nmporpaMmmanl

OcBoeHme TUCUUTUTMHBI (MOIYJIS) HapaBieHO Ha (OPMHUPOBAHUE KOMIIETCHIIUH:

VK-1. CnocoGeH ocymecTBIATh MOMCK, KPUTUYECKUH aHalIM3 U CUHTE3 UH(POpPMaLUu, IpH-
MEHSTh CUCTEMHBIN TIOJIXOJT JJISl PEIICHUS TIOCTABICHHBIX 3324

OIIK-1. CnocobOeH u3yuyaTh, aHAJIW3UPOBATh, HCIIOJIB30BaTh OMOJIOTHYECKHE OOBEKTHI U
IIPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTSAX MaTeMaTHYeCKHX, (PU3NYECKUX, XH-
MHUYECKUX U OMOJIOTUYECKUX HAayK U UX B3aUMOCBSA3SIX

OIIK-7. CriocoGeH mpoBOAUTH 3KCIEPUMEHTAIbHbBIE UCCIIEIOBAaHUS U MCIIBITAaHUS IO 3aJaH-
HOW MeToJuKe, HaOMIoJeHUs U U3MEepeHus, o0padaThiBaTh U MHTEPIIPETUPOBATH HKCIEPUMEH-
TaJIbHBIC JJAHHBIE, TPUMEHSS MaTeMaTndeckue, pusndeckue, GU3NKo-XUMHUIECKNEe, XUMHUECKUE,
Ouosornyeckre, MUKpoOMOJIOTHYECKUE METOIbI

Kon n Haumeno- Kputepuu orieHuBaHMs pe3yIbTaToOB 00yUeHUS
BaHUC YHUBEP- Kon u nanme- HHU3KHUH
CaJIbHOM KOMIIC- | HoBaHME MHAM- | (JOMOpPOTrOBEIi,
TCHIOUU Karopa JOoCTH- KOMIIETECHIIUA o .
MTOPOTOBBIN 0a30BbIi .
JKEHUS YHUBEp- | He chopMupo- MIPOJIBUHY THIH
CaJIbHBIX KOM- BaHa)
TeTeHIUH
Kareropus yHuBepcaibHbIX KOMIETeHIUH - CUCTEMHOE U KPUTHUYECKOE MBIIIICHUE
VYK-1. Cnocoben | UI-1yk1 - He anmamm- | Cmabo aHamu- B  gmocra- | Ha  BBICOKOM
OCYULIECTBIISITh AHanuzupyet 3UpYeT TMOCTaB- | 3UPYET MO- | TOYHOM CTENEHH | YPOBHE aHaJU-
MIOUCK, KpUTUYE- | MOCTABJICHHYIO | JICHHYIO 3aJady, | CTABJICHHYIO aHAIU3UPYET 3UpyeT

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

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

CKM{ aHamM3 W | 3ajady, BbIJe- | BeIAENsAs ee Oa- | 3a7ady, BBIJE- | IOCTABIEHHYIO | CTABICHHYIO

Manuu, npuMe- | COCTaBJIAIOLINC, JIAOIUEC, 0Cy- | BbIC cocTaB- | 1A ee 0Oa30BeIe | 1511 ee 0a3o-

LU0 3aa4K




N-2yka — | He MoxeT | HemoctaTtouno | Jocrarouno VYeneurHo
HaxoauT u Kpu- | HAXOAUTH U | HAXOOWUT U | XOpOIIO HAaxo- | HAXOAUT u
TUYECKH aHaJH- | KPUTHUECKU KPUTUYECKU IUT W KpUTHYE- | KPUTHUECKU
3upyer WH(Op- | aHANM3UPOBaTh | AaHATM3UPYET | CKH aHAIM3UPY- | aHATM3UPYET
Manuo, Heol- | mHbOopManHIo, nHpopmaruio, | eT  uHpOpMaA- | HHPOPMAIIHIO,
XOUMYI0 ISl | HEOOXOTUMYTO HEOOXOINUMYIO | ITUI0, HEeo0XO0- | HeoOXOIUMYIO
pemieHuss  1Mo- | AN pPelICHUs | U1 PEIIeHMs | IUMYIO AJsl pe- | ANl pelleHHs
CTaBJICHHOH 3a- | MOCTaBJICHHON MOCTaBJICHHON | IIEHHWS IOCTaB- | MOCTAaBICHHOM
Jauu 3a1a4n 3a1a4n JICHHOM 3a7ayul | 3a7a4u
W-3yka — Pac- | He moxer pac- | Cnabo  pac- | Xopomo  pac- | OTaudHo pac-
cMaTpHuBaeT CMaTpHUBaTh cMaTpHuBaeT cMaTpHuBaeT cMaTpuBaeT
BO3MOJKHBIE Ba- | BOSMOXKHBIE Ba- | BOSMOXHBIE BO3MOJKHBIE Ba- | BO3MOJKHbIE
pPHAHTBI pelle- | pUAaHTBl  pelle- | BApHAHTHI pPe- | pUaHTBl  pelle- | BAPHAHTHl  pe-
HUS 3ajauu, | HUS 3ajauy, | UICHUS 33Ja4d, | HUS 3ajauy, | HICHUS 3a]auH,
OLICHUBAasl ~ MX | OLCHMBAs  WUX | OLIEHMBAas MX | OLCHMWBAs WX | OLIEHMBAasg HUX
JOCTOMHCTBAa U | JOCTOMHCTBA ¥ | JIOCTOMHCTBA M | JIOCTOMHCTBA H | IOCTOMHCTBA U
HEJIOCTATKH HEIOCTATKU HEIOCTAaTKU HEIOCTATKU HEJIOCTaTKH
U-4yk1 — Ap- | He moxer ¢op- | HeyBepenno Hocrarouno OtnuaHO
TYMEHTHPOBAaHO | MHPOBaTh c00- | opMHUpyeT getko  ¢dopmu- | popmmpyer
dbopmupyet CTBEHHBIE CYX- | COOCTBEHHBIE | pyeT COOCTBEH- | COOCTBEHHBIE
CO6CTBCHHI)IC ACHUA W OLCH- | CYXICHUA " | HBIC CYXICHUA | CYXIACHUA u
CYKACHUA " | KH, OTJIMYacT | OLCHKHU, OTJIIM- | © OUCHKH, OT- | OUCHKH, OTJIH-
OIIEHKH, OTIHU- | (GaKTBl OT MHe- | 4aeT (akThl OT | Tu4aeT (HakThl | yaeT (akThl OT

yaeT (axkTel OT

HUA W HHTEp-

MHEHUH U HH-

OT MHEHUH U

MHEHUH U UH-

MHEHUH W WH- | IpeTanui B | TepIpeTalyil B | UHTEpPIpETalui | Teprnperauui B
TepHpeTalMid B | PaCCYXACHUAX | PACCYXKACHUSAX | B PACCYKICHHAX | PACCYKICHUAX
pacCy X IEHUsAX | IpyrMX ydacT- | IpYI'MX ydacT- | IpyIMX yd4acT- | APYIMX yd4acT-
JIPYT'HUX y4acT- | HUKOB JesiTellb- | HUKOB Jiesi- | HUKOB JesiTeNb- | HUKOB nes-
HUKOB JESTENb- | HOCTH, IPHUHU- | TEIbHOCTH, HOCTH, TIPUHU- | TEIBHOCTH,
HOCTH, NPUHHU- | Ma€T  OOOCHO- | IPUHUMAET Maer  00OCHO- | IPUHHUMAET
MaeT  00OCHO- | BAHHOE  pellle- | 000CHOBaHHOE | BaHHOE  pellie- | 000CHOBaHHOE
BaHHOE  pellle- | HUE TIOCTABJEH- | peIIEHHEe TII0- | HUE TIOCTaBJIEH- | pEIIeHHue  TI0-
HUE TIOCTaBIICH- | HOH 3a7aun CTaBJICHHOMN HOH 3a7a4u CTaBJICHHOM
HOH 3a7jaun 3a/1auun 3a/1a4u
NUJ-5vk1 — | He Moxetr | HeyBepeHHo Jocrarouro OT1nuyHO
Onpenenser u | onpeAensats | | Onpenenser W | 4ETKO  OIpele- | ONpefesseT u
OLICHWBAET II0- | OLICHUBATH I10- | OLICHUBAET €T W OLEHU- | OLEHUBAET IIO-
CJIEJICTBUSL BO3- | CIEICTBUS BO3- | IMOCIEACTBUA BaeT  MOCHEN- | CIEeACTBUS
MOJKHBIX pellle- | MOXKHBIX pellle- | BO3MOYKHBIX CTBUS BO3MOX- | BOBMOKHBIX
HUH 331241 HUU 3a1a4u peueHuil  3a- | HBIX ~ pELICHUH | pelleHud  3a-
JIa4n 3a]1aun Jaun

Kareropus o0mienpodeccHoHaIbHbIX KOMIIETEHIMI — EcTecTBeHHOHAYYHAsI TOATOTOBKA

OIIK-1.
Crmocobern  u3y-
4yaTh, aHAJIU3UPO-
BaTh, HCIOJbB30-
BaTh OwMoOJIOruye-
CKHE OOBEKTHI W
MTPOIIECCHI, OCHO-
BBIBAsICH Ha 3a-
KOHAX M 3aKOHO-
MEpPHOCTSX  Ma-
TEMATUYECKUX,
(bM3uIecKux, Xu-
MHYECKHX U OHO-

W-lonk-1 -
HemMoHncTpupyet
3HAaHHWE OCHOB-
HBIX 3aKOHOB H
3aKOHOMEPHO-
CTEeH MaTeMaTH-
4ecKkux, (uzn-
YECKHX, XHMH-
4yecKux U Owuo-
JIOTUYECKHX
HAayK W WX B3a-
HMOCBSI3eH B
OHMOTEXHOJIOTU-

He 3maer oc-
HOBHBIE 3aKOHBI
U 3aKOHOMEPHO-
CTH MaTeMaTHu-
YecKux, (Qu3n-
YECKUX, XHMH-
YeCcKUX Hu OHo-
JIOTHYECKHUX
HayK M WX B3a-
HMOCBSI3eH B
OMOTEXHOJIOTU-
YECKOM TIPOM3-
BOJICTBE

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

MaremMaThJe-

CKHX, (huznye-
CKHX, XUMHYE-
CKUX U OHOJIO0-
THYECKUX HayK
A HUX B3aHUMO-
CBsI3€ B OWO-
TEXHOJIOTHYE-
CKOM  TIpOM3-

Xopoiro 3Haer
OCHOBHEIE 3aKO-
HEI M 3aKOHO-
MEpPHOCTH  Ma-
TEMATHYECKHUX,
(u3nIecKuX,
XUMHYECKUX U
OMOJIOrHYECKUX
HayK M HX B3a-
HMOCBSI3ei B
OMOTEXHOJIOTU-
YECKOM IIPOM3-
BOJICTBE

OTaU4YHO 3HAET
OCHOBHEIE  3a-
KOHBI M 3aKO-
HOMEPHOCTH

MaTreMaTH4e-

CKUX, (u3nue-
CKHX, XMMHYE-
CKUX U OHOJI0-
THYECKHX HAyK
U HUX B3aUMO-
cBs3e B OHoO-
TEXHOJIOTHYE-
CKOM  TIPOM3-




JIOTUYCCKUX HAYK
N HUX B3aMMOCBI-
34X

YECKOM TIPOU3- BOJICTBE BOJICTBE
BOJICTBE

N-20mk-1 — | He BIABIISIET | He Bceraa | Jloctarouno Bceerma BBI-
BeisBiser cymi- | cymHoCTh U | BBISBIISET 4acTO BBISBIS- | SBISIET  CYII-
HOCTb M 0OCO- | 0COOCHHOCTH CYIIHOCTh H | €T CYIIHOCTh M | HOCTb U 0CO-
OcHHOCTH OWO- | OMOJIOTHYECKUX | OCOOCHHOCTH | OCOOCHHOCTH OeHHOCTH OHO-
JIOTHYECKHUX 00BEKTOB u | buosormde- OMOJIOTHYECKUX | JIOTHYCCKHUX
00BEKTOB U | IPOIIECCOB, OC- | CKUX OOBEKTOB | OOBEKTOB 1 | 0OBEKTOB u
MPOIIECCOB, OC- | HOBBIBASICH HA | M IPOIECCOB, | MPOIIECCOB, OC- | MPOIECCOB,
HOBBIBASCh Ha | 3aKOHAX W 3aKO- | OCHOBHIBAsACHh | HOBHIBAsSCH HAa | OCHOBBIBASCH
3aKOHAaX M 3aK0- | HOMEPHOCTSX Ha 3aKOHAX M | 3aKOHAX U 3aKO- | HA 3aKOHaxX M
HOMEPHOCTSIX MaTreMaTHnye- 3aKOHOMEPHO- | HOMEPHOCTSX 3aKOHOMEPHO-
MareMaTHJe- CKHX, (u3nye- | CTIAX MaTeMa- | MaTeMaThde- CTAX MaTeMa-
CKHMX, (U3MUe- | CKHX, XHMHYE- | THYCCKHX, (U- | CKUX, (u3nue- | THYCCKUX, (u-
CKHX, XUMHUYC- | 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
ouoJjioruye-
CKUX HayK H
X B3aMMOCBSI-
351X

CKHX H OuoIo-
THYECKUX HAyK
U HUX B3aUMO-
CBSI3SIX

MHYECKHX |
ouoJjoruye-
CKUX HayK H
HUX B3aHMOCBSI-
35X

Kareropus o0mienpodeccuoHalIbHbIX KOMITETESHITHIA

UccnenoBanus, KyapTypa dKCIIEpUMEHTA

OIIK-7. Cmoco-
OCH TPOBOIUTH
IKCIIEPUMEH-
TaJIbHBIE  HCCIIE-
JIOBaHUS U HUCIIBI-
TaHUs 1O 3a1aH-
HOWl  METOJMKE,
HaOfONeHusT "
n3MepeHus, 00-
pabaThIBaTh u
HWHTEPIIPETUPO-
BaTh JKCIIEPH-
MEHTAILHEIE
JaHHBIC, MPUMe-
HSIST MaTeMaTH4ye-
ckue,  (Quznye-
ckue,  (pU3HKO-
XUMHYECKHE, XH-
MHYECKUE, Ouo-
JIOTHYECKHE,
MHUKPOOHOIIOTH-
YECKUE METOBI

N-1lomk-7 — | He Biaaneer | He Bceraa | Jloctarouno Bcerna Bnane-
Brnageer wmeTo- | METOIUKOM 3KC- | BAaJ€eT METO- | YaCTO  BJIAAEET | €T U NPUMEHS-
JIUKOM  3KcHe- | IepUMEHTalb- JIUKON DKCHe- | METOAUKOW JKC- | €T  METOJMKY
PUMEHTAIBHBIX | HBIX  HMCCIEN0- | pUMEHTAIb- MIePUMEHTATb- SKCTIEPUMEH-

HWCCIIEOBAHNM M | BAHWM W HWCIIBI- | HBIX HCCIENO- | HBIX  MCCIIENO- | TaJbHBEIX  HC-
HUCTIBITAHUM, TaHWW, HAOIIO- | BAHMH W WC- | BAHUH M HCIBI- | CIIEJOBAHUN H
HaOMIOACHUH W | JCHHH U W3Me- | IBITAHMH, TaHWH, HaAOIIO- | HCIBITAHUH,

U3MEPEeHUI peHuit HAOJIIONEHUI U | IeHuii U W3Me- | HaOMIoIeHUu U

W3MEpPEeHHI peHuit U3MEpEHUN
NJI-20rmk-7 — | He ymeer obOpa- | He nocratou- | Xopomo ymeer | OTIHYHO yMme-

Ymeer o0Opaba-

OarbBaTh U WH-

HO yMeeT 00-

o0pabarbeiBaTh U

eT oOpabaThi-

THIBaTh W WH- | TEPIPETUPOBATh | padaTbIBaTh W | MHTEPIPETHPO- | BaTh M HHTEP-
TEPIPETUPOBATh | IKCIICPUMEH- HUHTEPIPETH- BaTh 3KCIEPHU- | IPETUPOBATH
9KCIIEPUMEH- TalbHBIE  JIaH- | POBAaTh JKCIIE- | MEHTAJIbHbIC JKCIIEPUMEH-
TaJdbHBIE  JIaH- | HBIE, TPUMEHSS | pUMEHTAIb- JlaHHBbIC, TpU- | TaTbHBIC JIAH-
HBbIe, TPUMEHSS | MaTeMaTHye- HbIC JIaHHBIC, | MEHSAS MareMma- | Hble, IpUMe-
MaremMaThde- ckue, Ouodu3u- | MpUMEHsss Ma- | THYeCKHe, OWOo- | Hssd MaTeMaTH-
ckue, Omodusu- | 4eCKMe, XUMHU- | TeMaTHIEeCKue, | PU3NIECKue, yeckue, OwWo-
YeCKHUe, XUMH- | YeCKue, Ouoio- | Omodusuye- XHMHUYECKHUE, (usnueckue,
yecKue, OHOJIO- | THYECKHE, MHK- | CKME, XUMHUe- | OMOIOrNYecKHe, | XMMUYECKHE,
THYeCKre, MHK- | poOHoJornye- cKkue, OWOJIO- | MEUKPOOHOJIOTH- | OHoJIorHye-
poOuomnoruye- CKHE METOMBI THYECKHE, YECKUE METOJbI | CKHE, MHUKpPO-
CKHE METO/BI MHUKPOOHOJIO- ouonoruue-
THYECKHE Me- CKHE METOBI
TOJIBI
W-3onk7 - | He mnpumensier | He Bceraa | Jloctarouno Bcerna  mpu-
[Ipumenser B |B  mpodeccro- | IpUMEHIET B | MPUMCHSET B | MEHSAET B
mpodeccuo- HaJbHOH  Jesi- | mpodeccuo- mpodeccuo- npodeccro-
HAJIBLHOM  Jed- | TEALHOCTH OHO- | HAIBHOM [es- | 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-
ouosoruye-
CKHE METOMBI
HCCIIEIOBAHMS
MHUKpOOpra-
HU3MOB (BHpY-
COB, OakTe-

puit)

TEJIBHOCTH OHo-
JOTHYECKHE U
MHUKPOOHOIOTH-
9YeCKHe METObI
HCCIIEI0BaHUS

MHUKPOOPTaHU3-
MOB  (BUpPYCOB,
OaxTepwii)

TEJIILHOCTH
ouosormye-
CKHUE M MHUKpPO-
ounooruue-
CKHE METOJBI
HCCIICZIOBaHHS
MUKpOOpra-
HU3MOB (BHPY-
COB, OaKTEepHiA)

B pe3ynpraTe 0cBOSHUS AUCHUIUIMHBI (MOAYIIS) 00y4arOIIUNCs JODKEH:

3HaTh:

- OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX NUCILUILINH,
- COBpCMCHHYIO (I)I/ISI/I‘IGCKYI-O KapTUHY MHUpa, TPOCTPAaHCTBEHHO-BPEMCHHbBIX 3aKOHOMED-

HOCTH, CTPOCHHHU BCIICCTBA,

OCHOBBI CTPOCHMS aTOMOB U MOJICKYI ,

- OCHOBBI TCOpHHU XHUMHYCCKOM CBSI3HU B COCOUHCHUX PA3HBIX TUIIOB ,
- OCHOBBI CTPOCHM: BEIICCTBA B KOHACHCUPOBAHHOM COCTOSHUH ,

- OCHOBBI XUMHUYECKOM TEPMOJUHAMUKH );

TUJIPOJIN3 CONEH ;
OCHOBBI XUMHYECKON KUHETHUKH |

METOABI OIINCaHUA XUMHYCCKHUX paBHOBeCI/Iﬁ B paCTBOpax 3JICKTPOJIUTOB ,

- XMMHYECKHE CBOMCTBA 3JIEMEHTOB pa3yiMuHbIX Ipynn llepuonmyeckon cucremst JI.1.

CHACIICCBA U UX COGI[HHCHHFI;

- OCHOBbI OKHCJIMTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKum”I ;
- CTPOCHUC U CBOMCTBAa KOMILIEKCHBIX COC,[[I/IHCHI/Iﬁ .

YMmers:

- OIIPENEIATH IO CIIPAaBOYHBIM JAHHBIM YHEPIeTUYECKUE XAPAKTEPUCTUKU U T€OMETPUIO
MOJIEKYJI, TEPMOJAMHAMUYECKHE XapaKTEPUCTUKM XMMHYECKHMX peakuui, BenuunHbel pH n

XapaKTCPUCTUKHU JUCCOLUALIAN DJICKTPOJIMTOB

- IPOU3BOJUTH PACUCTHI KOHIICHTPAIUU PACTBOPOB PA3JIMUHBIX COG)IPIHGHI/IfI ;

Bnaners:

- mpuemMaMmu 6e30macHOM padoThl B XUMUYECKOW J1a00paTopu.
- METoJaMH MAaTeMaTHYeCKOro aHajiu3a M MOJECIHPOBAHMI,

SKCIICPUMCHTAJIBHOTO UCCIICAOBAHUS

TEOPCTUICCKOTO U

- INTAaHUPOBAHUA OKCIICPUMCHTA, O6pa6OTKI/I " NPCACTABJICHUA MMOJIYYCHHBIX PC3YJIbTATOB

3.1 MarTpuua cooTHeCeHUs1 TeM/pa3ae/ioB Y4eOHO! TUCHMILIMHBI (MOAYJIsl) U
(opMupyeMBbIX B HUX YHHBEPCAJbHBIX U 001IenpodecCHOHAIBLHBIX KOMIIe-

TEeHIUH
ob1iee
KOMIIETCHIIUU KOJIMYECTBO
TeMsl, pa3zesnbl AUCUUTIUIHBI .
KOMIIETEHIIUU
VK-1 OIIK-1 | ;OIIK-7
OCHOBHBIE TOHATHUS U 3aKOHBI CTEXHOMETPUHU.
+ + + 3
PacTtBopsl. /JlucniepcHblE CUCTEMBI. + + 3
DJIeKTpOJIHTHI. Jrcconmanus 3IeKTPOJIUTOB. + + + 3
['upponus coneit. + + 2
KomMiiekcHble coe TMHEHMUS. + + + 3
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE + + + 3




peaxIuu.

XuMHuecKasi KHHETHKA. + + 2
XUMHUYECKOE pABHOBECHE. + + 3
OCHOBBI XMMHUYECKON TEPMOIUHAMUKH. + + + 3
CtpoeHue aToma. + + + 3
[lepuoanueckuii 3aKOH U MEPUOIUYECKAs CUCTE- + + + 3
ma /JI. 1. Menneneena.

XUMUYECKas CBA3b. + + + 3
Xumus 351eMeHToB. Bosopo. + + + 3
OnemeHTs! [A-noArpynmsl. + + + 3
OnemenTs! ||A- noarpynmns. + + + 3
OnemenTh! |HIA- monrpymnies. + + + 3
Onements! [VA- noarpynnsl. + + + 3
OnemeHTsl VA- NOATPYIIIHL. + + + 3
OnemenTtsl VIA- noarpynnsl. + + + 3
Onementsl VIIA- noarpynmnsl. + + + 3
OnemenTsl VIIIA- noarpynmnsl. + + + 3
[lepexonHble METAIUTHI. + + + 3
DJIEKTPOXUMHUYECKHE CBOMCTBA METAJLIOB. + + + 3
XuMuyeckasi UIeHTU(UKALINSL. + + + 3

4. CTpyKTYypa ¥ coaepkaHue JUCHUILIHHbBI
OO61mas TpyA0eMKOCTh AUCHHUIIIMHBI COCTaBISACT 4 3a4eTHBIX equHul] 144 akaa.yacos.

4.1. O0beM JUCHMILUIMHBI U BBl Y4e0HOH PadoThI

Bcero akaj. yacoB
B sansmuii 10 OYHOM hopMe | IO 3a04HOU (op-
o0yueHHUsI Me ob0ydenus (1
(2 cemectp) Kypc)
OO61as TpyA0eMKOCTh TUCIUTUTHHBI 144 144
KonTakTHas pabota 00y4aromuxcs ¢ npenojiaBaTeiem 79 10
AyIUTOpHBIE 3aHATHS, U3 HUX 72 10
JIEKIIUHU 18 4
1abopaTopHbBIE paOdOTHI 54 6
CamocrogTenbHas paboTa 00yJarouuxcs, B T.4. 72 130
popaboTKa yueOHOTO MaTepHalia Mo AUCIUIUTHHE
(KOHCHIEKTOB JIEKIIUH, Y4€OHHKOB, MaT€pPHAaJIOB CETe- 42 100
BBIX PECYPCOB)
BBITTOJIHEHNE KOHTPOJIBHON pabOTHI - 20
MOATOTOBKA K C/Iau€ MOJYJISI 30 10
KoHTpoib - 4
Buj uTOroBoro KOHTpOJIS 3ayer 3ayer
4.2. Jlekuun
No | Paznen nucummivabl (MOIyIist), TeMbl Jekiui | OO0beM B akaj. 4a- dopmupyembie
U UX COZIep)KaHue cax KOMITETEHIINU
O4YHasa 3a04Has
dopma dhopma




o0yye- | oOy4eHus

HUA
1 | OcHOBHBIE NOHATHUS U 3aKOHBI CTEXHOMETPUH. 2 VYK-1; OIIK-1;
OIIK-7
2 | PactBopsl. [lucniepcHbie CHCTEMBI. 2 05 VYK-1; OIIK-1;
' OIIK-7

3 | Dnekrponutel. Jlucconuanusi 3JIEKTPOIUTOB. 0,5 VYK-1; OIIK-1;
IM'uaponus comner. OIIK-7

4 KomiuiekcHble coeIMHEHNS. 0,5 VK-1; OIIK-1;

OIIK-7

5 OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIC peakiuu. 1 0,5 VK-1; OIIK-1;
OIIK-7

6 Xummnueckasi KHHETHKa. XUMHUUYECKOE PaBHO- 1 0,5 VK-1; OIIK-1;

BECHE. OIIK-7

7 OCHOBBI XUMHUYECKOU TEPMOJIMHAMUKH. 0,5 VK-1; OIIK-1;

1 OIIK-7

8 Crtpoenue atoma. [lepuognyeckuii 3aKoH U 1 VK-1; OIIK-1;
nepuoanyeckas cucrema /1. . Menneneena. OIIK-7

9 XUMHYECKas CBI3b. 1 0,5 VK-1; OIIK-1;
OIIK-7

10 Xumus s5ieMeHToB. Bomopoa. Dnementsl [A- 1 0,25 | YK-1; OIIK-1;

OATPYIIIBL. OIIK-7

11 | DOnemenrtsl |IA- IIIA moarpynmsl. 0,25 | YK-1; OIIK-1;

1 OIIK-7

12 | Daementsl IVA- VA noarpynsl. 1 VK-1; OIIK-1;
OIIK-7

13 | Onementsl VIA- VIIIA moarpymnimsl. 1 VK-1; OIIK-1;
OIIK-7

14 | IlepexogHple MeTaJIbl. DIEKTPOXUMHUECKHE 1 VYK-1; OIIK-1;

CBOMCTBA METAJIJIOB. OIIK-7

15 | Xumudeckast uaeHTUUKAITHS. 1 i VK-1; OIIK-1;

OIIK-7
16 | Bcero uacos: 18 4

4.3. IlpakTHyeckue 3aHATHUS HE NPEIYCMOTPEHBI

4.4. JlabopaTopHbie padoThI

ngi O0beM B yacax Dop-
Mupye-
ne- | HamMenoBanue 3aHs- | ounas 3209HAs JlaboparopHoe MBIC
na TUs dopma | popma o0opyoBaHue
o0yde- | oOyue- ;(:Iz/me-
HUA HUA un
Texnuka Oe3omnacHo- IITaTUB ¢ Mpobupkamu; crnuptos- | YK-1,
CTH TIpH paboTe B Xu- Ka; CcTewsIsgHHas manouka; cunag | OIIK-1;
MHYECKON J1aboparo- JakMycoBasi Oymaxkka; HaceimeH- | OIIK-7
1 puu. OKclepuMeH- 4 HbIE YIJIEBOJOPOAbl  (KMIKHE);
TaJbHOE ONpEJesIeHUE HEHACBILIEHHBIE  YTJIEBOAOPO/IbI
DKBUBAJICHTA  HEU3- (xunkue); pactBop opoma B CCls
BECTHOT'O METaJljIa. ra300TBOJHAs TpyOKa; HITaTUB C




3aKPEIUICHHON B 3a)KMME MPOOHP-
Kol 0e3 JIHa; CTeKJoBara; Kapouu
KaJblusl (KyCOYKaMH); TTOJKHC-
neHnslid 1H. pactBop KMnO4

[TpuroroBnenue pac- HITaTUB ¢ IpoOupkamu, ckisiHku ¢ | YK-1,
TBOPOB 3a1aHHOU pacTBopamu pa3nuuHblXx opraHu- | OIIK-1;
KOHIIEHTpal1H. Yeckux Kucior, (enon, rmune- | OIIK-7

puH, BUHHOKUCJIBIN KaJINH-

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

TBOpP MEJHOTr'0 Kynopoca.
DKCIEPUMEHTAIILHOE mTaTuB ¢ npobupkamu, OpomHas | YK-1;
U3Y4YEHHUE TMPOIIECCOB BOJA, IMKJIOreKcaH, Oenson, cku- | OIIK-1,
AIIEKTPOIUTUYECKOU nugap, Toxyols, Hutpobenson, | OIIK-7
JUCCOLMAIMA U THJ- BO/sHAsi OaHs, CKaJblelb, YHH-
poJu3a coyei. BepcalibHasl HMHAUKATOpHas Oy-

Ma)kKKa
DKCIEePUMEHTAIILHOE mTaTuB ¢ npobupkamu, 6pomuas | YK-1,
U3Y4YCHHUE CBOMCTB BOJIa, UKJIOrekcad, O0en3oi, cku- | OIIK-1;
KOMIUIEKCHBIX COE€JH- nuaap, ToiyoJd, HuTpobenson, | OIIK-7
HEHUH. BOJsiHAs OaHs, CKajbllelb, YHH-

BepcalibHasi HMHAUKATOpHas Oy-

Ma)kKKa
DKCIEePUMEHTAIILHOE mTaTuB ¢ npobupkamu, Opomuas | YK-1,
U3Y4YCHHUE OKHCJIH- BOJIa, UKJIOrekcad, O0en3oi, cku- | OIIK-1;
TEIbHO — BOCCTAHOBU- nuaap, ToiyoJd, HuTpobenson, | OITK-7
TEJIbHBIX MPOLIECCOB. BoZsiHast OaHs, CKajlblelb, YHU-

BepcalibHas HMHAUKATOpHas Oy-

MaxcKa
OKCIIEpUMEHTAIBHOE mTaTUB ¢ npodupkamu, 6pomuas | YK-1;
U3y4eHue CBOICTB BOJa, IMUKIOrekcaH, OeHzon, cku- | OIIK-1,
TaJIOTEHOB  (HEMeTall- nuaap, Tosyon, HuTpobensodn, | OITK-7
noB VIIA- moarpyn- BOJIsiHass OaHs, CKaJbIeNlb, YHU-
IIbI) ¥ UX COCTMHEHUI. BepcalibHas HMHAUKATOpHas Oy-

MaxcKa
OKCIIEpUMEHTAIBHOE mTaTUB ¢ npodupkamu, 6pomuas | YK-1;
U3y4eHue CBOIICTB BoJa, IMUKIOrekcaH, OeHzon, cku- | OIIK-1,
HEMETAJIJIOB VIA- nuaap, Tosyon, HuTpobensodn, | OITK-7
MOJATPYNIBl U UX CO- BO/IsiHAsi OaHs, CKaJbIeNb, YHH-
eAMHECHU. BepcalibHasT HMHAUKATOpHas Oy-

MaXkKa
DKCTIepUMEHTATIHLHOE mTaTuB ¢ mpobupkamu, numnetku | YK-1,
U3y4YeHHUE CBOICTB Ha 2 M1, 3TUioBbIM crupt 96% - | OIIK-1,;
HEMETAJLIOB VA- HBIM, w30aMunoBbIA crupt, - | OIIK-7
MOJIPYIITBI U UX CO- IIEPUH, MAHHUT, JIJAKMYC KpacHBIN
eMHEHUH. U CHHMH, QeHoNnTaNenH, MUIeT-

K1 Ha 1-2MJ1, CTEKIsSHHAs IMaJioy-

Ka,  TJIUIepuH,pUIbTpOBAIbHAS

Oymara; 2H. pacTBOp THJIPOKCHA

AMMOHHSI;, pa3JTUYHbIE (PEHOJIIBI
OKCIIEpUMEHTAIBHOE mratuB ¢ npobupkamu, nunerku | YK-1;
W3y4CHHE CBOMCTB Ha 2 w1, 3TunoBbId cnupt 96% - | OIIK-1,




HEMETAIJIOB IVA- HBIN, W30aMWJIOBBIN crupT, Tim- | OIIK-7
HNOATPYNIBI U HMX CO- LIEPUH, MaHHUT, JIAKMYC KpPacHBIN
eIMHEHUI. U cuHuH, peHondranenH, Murmer-
KU Ha 1-2MJ1, CTEKISHHAS I1aJI0Y-
Ka, [HLIEPUH,PUIbTPOBAIbHASL
Oymara; 2H. pacTBOp THIPOKCH]IA
aMMOHHSI; pa3JIU4HbIE (PEHOJIBI
DKCIepUMEHTAIbHOE HITaTUB C MpoOupKamu, cKIsHKY ¢ | YK-1;
H3y4CHHE CBOMCTB pactBopamu pasnuyHbix opranu- | OIIK-1,
10 | HeMeTalIoB IHA- 4 YEeCKUX KHCIIOT, (beHuon, eruf- OIIK-7
MOJTPYNIBI U UX CO- pUH,  BUHHOKHUCIBIA  KaJuii-
€MHEHUM. Hatpuil (3-5%HbIii pacTBOp), pac-
TBOP MEJHOT0 KyIopoca.
OKCIepUMEHTAIbHOE LITaTUB C MIpoOupKamu, cKIsHKY ¢ | YK-1;
U3yueHHe CBOMCTB pacTBopamu paznuyHbix opranu- | OIIK-1,
11 | Meramios ITA- 4 YEeCKHUX KHCIIOT, (1)eHvon, eruf- OIIK-7
MNOATPYNNBl U UX CO- pUH,  BUHHOKHCIBIM  KaJWii-
€IMHEHUI. HaTpuii (3-5%Hbl1i pacTBOp), pac-
TBOP MEJHOTO KyIopoca.
DKCIepUMEHTAIbHOE HITaTUB ¢ npoOupkamu ckigHkH ¢ | YK-1,
U3yueHHe CBOMCTB pacTBopamu paznuyHbix opranu- | OIIK-1,
12 | meramioB IA- 4 YECKUX kuc- | OIIK-7
MNOATPYNNBl U UX CO- JOT,CUPTOB,ANIbIET U IOB, yTTIEBO/I
€IIMHEHUI. OB
DKCIepUMEHTAIbHOE HITaTUB ¢ npoOupkamu ckisgHkH ¢ | YK-1,
U3y4ECHHUE CBOICTB pacTBopamu pa3nuuHbix opraHu- | OIIK-1;
13 | mepexogHBIX  MeTal- 2 YECKUX kuc- | OIIK-7
JIOB U MX COETUHEHUH. JOT,CIUPTOB,ANIbAETUIOB, YTJIEBO/L
OB
Onpenenenue  Kuc- LITaTUB ¢ npoOupkamu ckisgHkH ¢ | YK-1,
JOTHOCTH IUIOAOB U pacTBopamu paznuyHbix opranu- | OIIK-1,
14 | oBoiteii MeToaOM ai- 2 YECKUX kuc- | OIIK-7
KaJIMMETPUYECKOTO JIOT,CIIUPTOB,AJIbAETUIOB, yTJIEBO/L
TUTPOBAHUS. OB
Onpenenenue  Okuc- IITaTHB ¢ MpoOHpKaMu CKIsSHKY ¢ | YK-1;
JIEMOCTH BOJBI METO- pacTBopamu pa3nuuHblx opraHu- | OIIK-1;
15 | goMm mepmaHraHaTo- 4 YECKUX kuc- | OIIK-7
METPUYECKOTO THUTPO- JOT,CIUPTOB,ANIbIETU/IOB, yTJIEBO/L
BaHUs OB
DOTOKOJIIOPUMETPH- ITaTUB ¢ nMpoOupkamu ckisHku ¢ | YK-1,
4eCKOE OIpe/eICHHUE pacTBopamMu paznuuHbix opraHu- | OITK-1;
16 | comert memum (II) B 2 YECKUX kuc- | OITK-7
pacTBope. JIOT,CIIUPTOB,AJIbAETUIOB, yTJIEBO/L
OB
Bcero yacos: 54

4.5.

CamocrosiTe/ibHas padoTa 00y4aromuXxcH

Pasgen nucIUIUIMHE Ne

OO0ObeM B aka.

Bug CP yac




OYHas1

(bopma 3a04Has
o0yue- g) opma
s oOyueHus
OcCHOBHBIC [Ipopabotka  y4eOHOrO  Marepwasa  TIO
TIOHSTHS U TUCTIATITAHE (KOHCTIEKTOB TIEKITUH, 1 7
3aKOHBI y4eOHHKOB, MaTepUaJIOB CETEBBIX PECYPCOB)
CTEXHOMETPHH.
PactBopsl. ducnepc- BrImmorHeHIE KOHTPOJIBHOH pabOTHI _ 2
HBIE CHCTEMBI.
Onextponutsl. uc- [IpopaboTka  yueOHOro Martepuaiga IO
COLIMAIINS HIICKTPOIIH- JUCLUTITHHE (KOHCIIEKTOB JICKITUH, 1 7
TOB. y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrimmorHeHIE KOHTPOJIBHOH pabOTHI - 1
I'uaponus coneit. [IpopaboTka  yueOHOro  Marepuaiga IO
IUCIUAIIINHE (KOHCTIIEKTOB JICKIIMA, 2 4
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrimosHeHIE KOHTPOJIEHOM pabOThI - 1
KomrmuiekcHbie coenu- IIpopaboTka  y4eOHOro  Marepuajga IO
HEHMUS. JUCILUILINHE (KOHCTIIEKTOB JICKIIM, 1 4
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrimosHeHe KOHTPOJIEHOM paboThI - 1
OKHCIUTEIBHO- IIpopaboTka  y4eOHOro  Marepuaja IO
BOCCTaHOBHUTEJIHHEIC JTVCLUTTAHE (KOHCTIEKTOB JICKITUH, 2 4
peaxiuu. y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrimosHeHE KOHTPOJIEHOM paboThI - 1
XUMHUYECKas] KHHETH- [MpopaboTka  yuebHOro  Marepuanga IO
Ka. JUCILIUILINHE (KOHCTIIEKTOB JICKLIMH, 2 4
y4eOHUKOB, MaTEPHAIOB CETEBBIX PECYPCOB)
BrInonHeHre KOHTPOJIEHON paboThI - 1
XUMHUYECKOE paBHO- [IpopaGoTka  y4eOHOro  Marepuaja IO
BECHE. JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 2 4
y4eOHUKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
BrInonHeHre KOHTPOJIEHON paboThI - 1
IToaroroBka k cade MOTyIs 15 5
OCHOBBI XUMHUECKOH IMpopaboTka  yueOHOro  Marepuanga IO
TEPMOAMHAMUKH. JUCTIUTLTAHE (KOHCIIEKTOB TIEKITUH, 2 4
y4eOHHKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
BrInonHeHre KOHTPOJIbHOU paboThl - 1
Crpoenue aroma [IpopaboTka  y4yeOHOTrO  Marepuajia IO
JTUCUUIUINHE (KOHCIIEKTOB JIEKIIUH, 2 4
y4eOHUKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
BrinosHeHne KOHTPOJIbHOM pabOTHI - 1
Ilepuonnueckuii 3a- IIpopaGoTka  y4eOHOro  Marepuajga IO
KOH U TIepHOANYECcKast JUCIIUTLITAHE (KOHCIIEKTOB JIEKIUH, 2 4
cucrema JI. 1. Men- y4eOHUKOB, MAaTEPHAJIOB CETEBEIX PECYPCOB)
JiereeBa. BrinonHeHne KOHTPOJIbHOM pabOTHI - 1
XuMHuuecKast CBA3b. IIpopaboTka  yueOHOro Marepuaiga IO
JTUCUUIUINHE (KOHCIIEKTOB JIEKIIUH, 2 4
y4eOHHKOB, MaTEPUATIOB CETEBBIX PECYPCOB)
BrinosmHeHne KOHTPOJIbHOM pabOTHI - 1
XUMHUSI SIIEMEHTOB. IIpopaboTka  yueOHOro Marepuaiga IO
Bonopoa. DnemeHTh JUCUUIUINHE (KOHCIIEKTOB JIEKIIUH, 2 4
|A-ioarpynsL. y4eOHUKOB, MAaTEPHAJIOB CETEBBIX PECYPCOB)
BrimoHeHe KOHTPOJIBHON pabOTHI - 1
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Onementsl! |1A- [IpopaboTka  yueOHOro  MaTepuaia IO
TTOATPYTIITHI 1 TUCIIAIIINHE (KOHCTIEKTOB JIEKLIMH, 2 4
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPOJIbHON paboThI - 1
OnemenTsl - A [IpopaboTka  yueObHOro  Marepuaiga IO
MTOATPYTIITEL. 1 TUCIIAIUINHE (KOHCTIEKTOB JIEKLIMH, 2 4
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPOJIEHOU paboThI - 1
Onementsl [VA- [IpopaboTka  yuebHOro Marepuaiga IO
MTOATPYTIITEL. 1 TUCIIAIUINHE (KOHCTIEKTOB JIEKLIMH, 2 4
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPOJIbHON paboThI - 1
Onementsl VA - [IpopaboTka  yueOHOro Martepuaiga IO
MTOATPYTIITEL. 1 TUCIIAIUINHE (KOHCTIEKTOB JIEKLIMH, 2 4
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPOJIbHON paboTh - 1
Onementsl VIA - [MpopaboTka  yueObHOro  Marepuanga IO
MTOATPYTIITEL. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 2 4
y4eOHHMKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPOJIbHON paboThI - 1
Onementsl VIIA - [IpopaboTka  y4eOHOrO  Marepwaza  TIO
MTOATPYTIITEL. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 2 4
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
Onementsl VIIA - [IpopaboTka  yuebHOro  MaTepwana IO
MTOATPYTIITEL. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 2 4
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOJIEHON paboThI - 1
Onementsl VIIIA - IMpopaboTka  yueObHOro  Marepuanga IO
MTOATPYTIITEL. 1 JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 2 4
y4eOHUKOB, MaTEPUAIOB CETEBBIX PECYPCOB)
2 BrInonHeHe KOHTPOJIEHON paboTh - 1
[lepexonHbie [IpopaGoTka  y4eOHOro  Marepuaja IO
METAJLIBI. 1 JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 2 4
y4eOHUKOB, MaTEPHAIOB CETEBBIX PECYPCOB)
2 BrInonHeHre KOHTPOJIEHON paboThI - 1
DNEKTPOXUMUYCCKHE [IpopaGoTka  y4eOHOro  Marepuaja IO
CBOWCTBAa METAJUIOB. 1 JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 2 4
y4eOHUKOB, MaTEPHAIOB CETEBBIX PECYPCOB)
2 BrInonHeHre KOHTPOJIEHON paboThI - 1
Xumuueckast IMpopaboTka  yueObHOro  Marepuanga IO
UIeHTA(DUKALINS. 1 TUCIAIIINHE (KOHCIIEKTOB JIEKITHH, 2 4
y4eOHHKOB, MaTEpUaJIOB CETEBBIX PECYPCOB)
2 BrimonHeHne KOHTPOJIBHOM pabOTHI - 1
IToaroToBka Kk caade MoJynst 14 4
UTOTO 72 130

[Tepeuens MeToAMUECKOTO 0OECTICUSHUS TSI CAMOCTOSITENBHON PabOThI MO AUCIUILTUHE
(MomyIt0):
1. IllenxoBuukoa H.B Meronnueckue yKa3aHUs IS CaMOCTOATEIbHOM paboThI MO AWC-
nuruinHe «OO01as 1 HeopraHuyecKass XUMUs» sl 00yJaromnXCsl M0 HAIPaBIEHUIO MOATOTOB-
ku 19.03.01.buorexnonorus. - MuaypuHck, 2026.
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4.6. Bpimo/iHeHHEe KOHTPOJIbHOW PadoThl O0YyYAIIIUMHUCH 3204HOI
dbopmbl

Baxwnoit (hopmoii camocTosATENbHON paboThl 00yYarOmIErocsi 3a09HOM (OPMBI SBISIETCS
HalMCaHUue KOHTPOJIbHOU paboThl. Llenu BblnosHeHUs paboThI:

— cHCTeMaTu3alus, 3aKpeIUIeHUe U yriyOJIeHne TEOPEeTHUECKUX 3HaHUM U YMEHHNA TpH-
MEHSATbH UX Ul pELICHUSI KOHKPETHBIX IPAKTUYECKUX 3a1a4;

— pa3BUTHE HaBBIKOB CaMOCTOATENbHON HaydHOH paOoThl (IJIaHUPOBAHUE U NPOBEJCHUE
UCCIeIoBaHus, padoTa ¢ HAyYHOH M CIPaBOYHOM JIUTEPATypOl, HOPMATUBHBIMU MTPABOBBIMHU AK-
TaMH, UHTEpIpeTalys NOIYYEHHBIX Pe3yJIbTaTOB, UX MPAaBUIIBHOE U3JI0KEHUE U OPOPMIICHHE).

3azaHus B KOHTPOJBHOM pabOTe HAmpaBlieHbl HA 3aKPEIUIEHHE TEOPETHMUECKUX 3HAHHM
00yyaroIerocs 1 OBJIaZICHUs HaBbIKAMU 110 U3YYEHUIO JUCLUIUINHBL.

Ilepeyenp BOIIPOCOB NpPEACTABICH B METOAMYECKUX YKA3aHUAX [UIS BBIIIOJHEHUS KOH-
TPOJILHOM paboTHI.

4.7.Conepxxanue pas3aejioB 11 CIUANINHbBI

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

MGCTO XUMHUHU B LICJIOM H HeOpFaHquCKOﬁ XUMHUHU B YAaCTHOCTHU CpGIII/I C€CTCCTBCHHO -
HAYYHBIX JUCHUUIUIMH. PONlb XMMH3aIMK B Pa3BUTUU TMPOU3BOIUTENBHBIX CHII CEIbCKOTO XO3sIiH-
cTBa. Heopranmueckue BemiecTBa, UCIOJIb3YEMbIE B CEIbCKOXO3SMCTBEHHOM MPOU3BOICTBE: MHU-
HEepaJbHbIEC yI0OpEHUS, MECTULIUIbI, T€POULIUIBI, JECUKAHTHI, 1e()OMaHThI, KOPMOBBIE 100aBKH,
XUMHUYCCKUC KOHCCpBaHTI)I nu MGJII/IOpaHTI)I. I/ICHOJII)3OBaHI/Ie XUMHUYCCKUX HOHHTI/Iﬁ, 3aKOHOB N
METOJIOB UCCIIEZIOBAHMSI B CEIbCKOXO3SUCTBEHHBIX U OHoJornueckux Haykax. CoBpemeHHas (u-
3n4YeCKasa KapTI/IHe MI/Ipa, HpOCTpaHCTBeHHO-BpeMeHHI)IX SaKOHOMepHOCTI/I, CTpOGHI/II/I BC€IICCTBA
JUIsl IOHUMaHUs OKPYKAIOLIEro MUpPA M SBIICHUUA NPUPOJABL. DKOJIOTHYECKash ONAaCHOCTh Herpa-
MOTHOT'O HpI/IMeHeHI/IH XUMHUYCCKUX HpO)IYKTOB B CCJIIBCKOM XOSHﬁCTBe.

CrexnoMeTrpuueckre MHAEKCH U Koddduunentsl. Moib, MosipHas Macca, XUMHUUECKUN
HKBUBAJIEHT, (DaKTOpP SKBUBAIIEHTHOCTH, MOJISIPHAS Macca SKBUBAJICHTA.

2. 3akoH coxpaHeHHUsI MacChbl M JHepPruM. 3aKOH KpaTHBIX OTHOIICHWH. 3aKoH
MOCTOSIHCTBA COCTaBa: AaJbTOHU/IbI U OEPTOIIIIHIBL.

3aKOH 3KBUBAJIEHTOB. 3aKOH ABOTaJpo U CJIEICTBUS U3 HEro. 3aKOH MPOCThIX 00BEMHBIX
OTHOLLEHUHN.

3. PactBopsbl. /IucnepcHbie CHCTEMBI.

PacTBOppl Kak cMeCM MOHHO- U MOJEKYJISIPHO-JUCIEPCHOrO YpoBHA. IIpuumHel
00pa30BaHMs BOJIHBIX PaCTBOPOB.

IIpupona  MeXMOJEKYJApHBIX CWJI B  pacTBopax: cwibl  BaHn-pep-Baanbca
(OpUeHTallMOHHbIe, WHAYKIHMOHHBIE, JUCHEPCHOHHBIE); HOH-IUIOIbHOE B3aU-MOJEHCTBHE,
BOJIOPOJIHAS! CBSI3b.

CriocoObl BEIpaXXEHHUsI COCTaBa pacTBOPOB. 3HAYCHHE PACTBOPOB B XMMUHU M OMOJIOTHH.

4. DJuaexkrpouautsl. uccoumanus 3JIeKTPOJUTOB. THUIBI CHIBHBIX 3JEKTPOJIUTOB.
I'mapatanyst MOHOB. DHeprus rujparanuu. llepBuuHas U BTOpUYHAs TMIPAaTHBIE OOOJIOYKH.
Kpucrannoruapatel. 3aBUCUMOCTb pPAaCTBOPUMOCTH CHJIBHBIX JJIEKTPOJIMTOB OT OSHEPruu
KPUCTAJUIMYECKON pEelIeTKH W SHEPIUu TMIpaTallii HOHOB. AKTUBHOCTb, KO((UIIMEHTHI aK-
TuBHOCTH. [Ipou3BeieHne pacTBOPUMOCTH.

3Ha4yeHre PaCTBOPOB CHIIBHBIX JEKTPOJIUTOB B XUMHH, OMOJIOTUHU, TCOXUMUU.

Tunel  cnabbix 2nekTponuToB. KOHCTAaHTBI M CTENEHW JUCCOLMANUU  CIabbIX
NIeKTpOIUTOB. Boja kak cnabbiit snexTponuT. KHCIOTHO-OCHOBHBIE CBOWCTBA BEILECTB.
Bomopoaasiii M1 THAPOKCUIIBHBIN TMOKa3aTean pacTBOpoB. CrocoObl M3MEPEHHs] BOIAOPOIHOTO
nokasarens. bydepHbie pacTBOpHI.
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S. I'mapoaus conei. TUIBI THAPOIN3a, KOHCTAHTHI U CTEIIEHU THAPOJIA3a COJIEH.

3HaYeHHE PACTBOPOB CJIA0BIX IEKTPOJIUTOB B XUMHH, OMOJIOTUU U TEOXUMUHU.

6. KommexkcHble coeIUHEHUsI.

CrpoeHue KOOPIMHALMOHHOM c(epbl KOMIUIEKCHBIX COCIUHEHMH: LIEHTPaJIbHbI HMOH-
KOMILJIEKCO0Opa3oBarTeib, JUTAaHAbI, JTOHOPHBIE aTOMbI JIMTAHJOB, KOOPAMHALMOHHOE YHCIIO,
reoMeTpusi KOOpAUHALMOHHON cdepsl, BHewmHechepHble HMOHBI. OCOOEHHOCTH KOMILJIEKCHBIX
COCIMHEHUH CO CIOXHBIM CTPOCHHEM KOOPIMHAIMOHHBIX chep: MHOTOSAEpPHBIE KOMIUIEKCH U
KOMIIJIEKCBI C X€JIaTO00pa3yoIMMH U MaKPOLMKINYECKUMU JINTaHJAMU.

Y CTONYMBOCT KOMIUIEKCHBIX COEAVMHEHUN B pacTBOpax. KOHCTaHTBI yCTOMYMBOCTH M
KOHCTAaHTbI HECTOMKOCTU. DaKTOPBI, BIMSIOIINE HA YCTOMYUBOCTh KOMIIJIEKCHBIX COEAMHEHUN B
pacTBopax: TemIeparypa, XeJaTHbIi M MaKpOIMKINYecKuid 3((eKTbl, 3aps] HEHTPAIbHOTO
MOHA-KOMILJIEKCO00pa30BaTes M €ro paguyc.

Teopuss KOOPAMHAUMOHHOW XWUMHYECKOM CBSI3U: METOJl BAJICHTHBIX CBSI3€H, TEOpUs
KpUCTaIM4eckoro moist. CHEeKTpOXMMMYECKMM ps JIMTAaHIOB, SHEpPrus CTaOWiIu3anuu
KOOpJMHAIIMOHHBIX cdep KarhuoHoB d-meTtayiioB. L[BeT KOMIUIEKCHBIX COEAUHEHMH U
KHHETHYECKasl MOIBUKHOCTh JIMTaHA0B B KOOPIMHALIMOHHOM cdepe.

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

7. OKHCINTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIUH.

CreneHp OKHCIEHMsS M IpaBHia €€ HaxOoxAeHHA. OKHUCINTENM M BOCCTAHOBUTEIU.
Crexuomerpuueckue  K0I(D(OUITUCHTHI, OKHCJIUTENBHO-BOCCTa-HOBUTEIIBHBIX  PEaKIMMN.
OKHUCIUTEIBHO-BOCCTAHOBUTEINBHBIE (JIEKTPOHBIC) MTOTEHIMANbBI. 3aBUCUMOCTh MTOTEHIMAIA OT
AKTUBHOCTEHN MOTEHUHUAI-ONPEAEIISIOMINX BEUIEeCTB. Y paBHeHue HepHcra.

OmnpeneneHue HaNpaBJICHUs U INTyOMHBI IPOTEKAHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEeaKIUy C IOMOLIBIO OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX ITOTEHIIMAIIOB.

Ponb oxncanTensHO0-BOCCTAHOBUTEIIBHBIX PEAKIIAN B IIPUPOJIE.

8. XuMnuyeckass KHHETHKA.

[lonatue o ckopocTH XuUMHYecKOH peakiuu. cTuHHas (MrHOBEHHas) CKOpPOCTb
peakuuu. OcHOBHbIE (DAKTOPBI, BIUSAIOIIME HA CKOPOCTh PEAaKIMU. XUMHUYECKas peaklMs Kak
MIOCJIE0BATENBHOCTD AJIEMEHTAPHBIX CTaAWNd. 3aKOH JEHCTBYIOIMX MAaCC — OCHOBHOM 3aKOH
XUMHYECKOW KUHETHUKH ISl DJIEMEHTApHOU cTaanu. KOHCTaHTa CKOPOCTH peaKIny.

3aBHCHUMOCTh CKOPOCTH XMMHUYECKOH peakiuu ot Temnepatypsl. [Ipasuio Bant-T'odda.
VYpaBuenne Appenuyca. [IpencraBienue 00 SHEPrHH aKTHUBAIMH, SHEPTETUUECKOM Oaphbepe U
MIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karanu3z u pepmenTsl. MeTO bl perynpoBaHusi CKOPOCTH XUMHUYECKOHN peakuu.

3HayeHne XUMUYECKOM KMHETUKU B XUMHUHU, OUOJIOTHH U CETbCKOM XO3sIiCTBe.

9. XumMu4eckoe papHOBecHe.

XUMHUECKOe PaBHOBECHE KaK pe3yjbTaT CaMOMPOM3BOJIBHOIO MPOTEKaHUsS O0OpaTUMON
peakuuu. JlMHAMUYECKHMH XapakTep XHWMHMYECKOro paBHOBecus. [Ipu3HakM WMCTHHHOTO
paBHOBecus. IlpencraBieHne O KBa3UPaBHOBECHM U IICEBIOPABHOBECHM (METacTaOMIIBHOM
COCTOSTHUM).

3akoH pnelicTByromux Macc. KoHcranta paBHOBecus. (CMEIIEHHME paBHOBECHS IIPU
W3MEHEHUU KOHLEHTpauuu, Temneparypsl u gasiaenus. [Ipunnun Jle [laTense.

Ponp XMMHYECKUX paBHOBECHUM B IIPUPOJIE.

10. OcHOBBI XUMHYECKO TEPMOAUHAMHKH.

CocTosiHME BellecTBa; TEMIlEpaTypa W JAaBJIEHHE KakK I1apaMeTpbl, OIpPEIEISIOINe
COCTOSIHHME BEIIIECTBA.

OHTanpnusl Kak (YHKUUS COCTOSHUS BEIECTBa, KaK Mepa 3alaceHHOH BeleCTBOM
SHEprum. OJEeKTpOHHas, KoyiebaTelbHas, BpallareibHass W MOCTyMHaTelbHas COCTABISAIOIINE
SHTANBNUU. CBSA3b SHTAIBIUM M TEIUVIOEMKOCTH. DHTANbBIUS U TEIJIOBOM 3((eKT peaxium.
Bbluncnenne SHTaIBNIMM pPEAKUUU [0 3HAYCHHUAM OHHTAIBIMHA 0Opa3oBaHMs MPOAYKTOB U
peareHToB peakuuu. 3akoH ['ecca.
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CBoOonnast sHeprust ['mb0ca kak ¢(yHkums cocrostHusi BemectBa. AG peaknuum Kak
IpPUYMHA TPOTCKAHUS CaMOIPOU3BOJBHBIX peakiuil. CBsa3b AG peaknuum ¢ KOHCTAaHTOM
paBHOBecusi peakuuu. Beramcnenne AG peakiuuu O 3HAYCHUSM CBOOOJHBIX JHEPrHA
00pa3oBaHus MPOAYKTOB U PEAareHTOB PEaKLUu.

OHtponusi. BeposTHOCT MaKpOCOCTOSIHUSL KaK YHUCIO MHUKPOCOCTOSIHUM MPHU 3aJaHHOMN
SHTAJBIIMU. ODHTPONUS KaK Mepa BEPOSITHOCTH MAaKpPOCOCTOSIHUA. BblunciaeHue SHTpONUU
peaxKuy MO0 SHTPONUSIM MPOJYKTOB U PEAreHTOB peakluu. BTopoil 3aKOH TEpMOJMHAMHUKU KaK
KpPUTEPUI HampaBiCHUS XUMHYECKOM peakiMu. DHTAJbIUUHBIA M SHTPONUWHBIA BKJIQJbl B
CBOOOJTHYIO SHEPIUIO PeaKIMu. MIX OTHOCUTENbHAS POJIb.

[IpuMeHeHne © 3HAUYEHHME DHEPreTHUKM XUMHUYECKUX peakuui. IlIporHosmpoBanue
HanpaBjeHHusi peakiuil. Bo3MOKHOCTH pacuera W TPHOMMKEHHBIX OIHEHOK AG peakimii.
DHepreTuka OMOCHHTE3a U CHHTE3a HEYCTOMYHMBBIX COCAMHEHUIA.

11. Ctpoenue aTtoma.

OCHOBHBIE MPUHUUIIBI KBAaHTOBOM TEOPUM CTPOEHHUs BEUIECTBA: IPEICTABICHUSA O
KOPILYCKYJIAPHO-BOJIHOBOM JlyaJIu3M€ SIBJI€HUI MUKPOMHUpA, NPUHIUIE HEONPEAEIEHHOCTH,
ypaBuenuu lllpeaunrepa, BOMHOBOI GyHKIIMH, aTOMHON opOuTany. KBaHTOBBIE YHCIia: TJIaBHOE,
OpOUTaAIbHOE, MarHUTHOE M CIIMHOBOE. DHEPreTUYECKHUE YPOBHM M IOAYPOBHM aToMa. Buj
BOJIHOBBIX (DYHKIIMIA, OTBEYAIOIIMX PA3IMYHBIM OpOUTAIBLHBIM KBAHTOBBIM YMCIIaM, U pacrpese-
JICHUE 3JIEKTPOHHON IJIOTHOCTU Ha Pa3IMYHbIX aTOMHBIX OpOUTAIISX.

[IpuHIMIBL 3aMONHEHUs] SJEKTPOHHBIX OpOUTalel aToMa B OCHOBHOM COCTOSIHUU:
npuHuun Ilaynu, npaBuno XyHaa. DIeKTPOHHBIE EMKOCTH OpOUTasel, Mo1ypoBHEN U ypOBHEN
aToma.

Crioco6bl 3amucH 3JIeKTPOHHBIX (popmyi atoma. [IpencraBienust 00 3JIEKTPOHHOM OCTOBE
U OpOUTANISAX BaJICHTHBIX YPOBHEH aToMa.

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

[locTpoeHne CTPYKTYpbl MEPUOAMYECKOM CHUCTEMBI, HCXOAS W3 SHEPreTUUYECKOM
MOCJIEZI0BATEbHOCTU TOAYPOBHEH MHOT03JEMEHTHBIX aroMmoB. lloHdTue mnepuoma u ero
(hopmupoBanue 1o npasuiam KieukoBckoro. [IpuuuHbl pa3nuyHON JIMHBI HEPHOIOB; S-, p-, d-,
f-aieMeHTBI W HMX pACIONIOKCHHWE B CTPYKType THepHoandeckoit cucrembl. CoBpeMeHHas
bopMynMpoBKa MEPUOAMYECKOr0 3aKkoHa. JIIMHHO- W  KOPOTKONEPUOJHBIH  BapHUaHTHI
nepuoanydeckor cucrembl. VX ocobeHHocTu. PacmonoxeHne B HUX METAJJIOB U HEMETAJUIOB.
3HaueHUE NEPUOJINYECKOr0 3aKOHA JUISI XUMUHU.

CBoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHLIMAJd WMOHU3ALMHU, CPOJACTBO K JJIEKTPOHY,
3JIEKTPOOTPHULIATENIBHOCTh, paanychl Ban-nep-Baanbca), o0mume XuMHuUecKue CBOICTBa
AJIEMEHTOB M NMEPUOJUYECKHI XapaKTep UX U3MEHEHUs. PeaklinoHHast CmoCOOHOCTh BEIIECTB.

13. Xumuyeckas CBs3b.

Tumbl cBsI3€M: KOBaJICHTHAs, MIOHHASI, METAJUTMYECKAasi, BOAOPOIHAS.

XapakTepUCTUKU CBSA3EH: 3JEKTPUUECKHUE TUMOJIbHbIE MOMEHTHI, 3(pQEeKTUBHbIE 3aps/Ibl
aTOMOB, CTE€TIEHb HOHHOCTH, HAIIPaBJICHHOCTh U HACBIIIEHHOCTh, SHEPT Ul U JJINHA CBS3H.

MeTon BaJIeHTHBIX CBsI3€il 1 OCOOEHHOCTH HCIOJIb3yeMOW B HEM BOJIHOBOM (pyHKIMH, G-
U m-cBsi3U. Tumbl rubpuan3aliy aTOMHBIX opOuTaieil u reomerpusi Mosiekyn. Hemonenenusie
JIEKTPOHHBIE TTAPbl MOJIEKYI.

Meton MONEKyIspHBIX OpOUTael U OCOOEHHOCTH HCIOJIb3yeMOM B HEM BOJIHOBOM
¢ynkuuu. CBs3bIBAIONINE M PA3PBIXJIAIONIME MOJEKYJIspHble opOutanu. WX 3amoigHeHue
AIIEKTPOHAMM, MTOPSAJIOK U SHEPrus cBs3eil. CBA3M B ABYXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJIax.

IIposiBneHne CBOWCTB XMMHUYECKUX CBSI3€H B TBEPIOM COCTOSTHUM BEILIECTBA.

Oco0eHHOCTH HMOHHOW CBSI3W M CTPOCHHME HMOHHBIX KPUCTAIJIOB C OJHOATOMHBIMH U
MHOIOaTOMHBIMM HOHaMH. CBONCTBA HMOHHBIX KPHUCTAUIOB. MOJEKYISpHBIE M KapKacHbIE
KpHCTAJUIBI, UX CBOMCTBA.

[IpuMeHeHne TEOpHHM XMMUYECKON CBSI3M B XMMUHU M OHMOJOTHU. DHEPrusi KOBAJEHTHBIX
CBSI3€M M PHepreTuka Xxumuueckux peakuuil. [Ipenckazanue reomerpun Mosekyn. KapkacHsie u
IPOCTPAHCTBEHHBIE M300paKEHUSI MOJIEKYJ. [ MOKOCTh OHMOMOJIEKY KaK pe3ybTaT CBOOOIHOTO
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BpallleHUs BOKPYI O-CBsA3eil. BsaumoneiicTBue OHOMONIEKYT C BOJOM Kak CIEJCTBHE
o0pa3oBaHUsl BOAOPOJHBIX CBSI3€H W B3aUMOJEHCTBUS UIOJIEH BOJBI C aTOMaMH, UMEIOLTUMU
3HAUUTENbHbIE 3apsibl. KoMIITIEeMEHTapHOCTb.

14. Xumus 3;1eMenToB. Bogoposa.

CBoeoOpa3ue cTpoeHHusi aromMa BOAOPOJa, (PU3MUECKUX U XUMUYCCKUX CBOWMCTB 3TOTO
3JIEMEHTA.

bunapuble coequHEHMsT BOAOPOJA C DJIEKTPOOTPULIATEIbHBIMU 3JIEMEHTAMH, HX
MOBEJICHUE B BOJAHBIX pacTBOpax. I'maparaius npoToHa.

Kosanentusie ruapuasl snementoB |H|A—IVA-nioarpymm, ux ocHOBHBIE (hU3HYECKHE U
XUMHUYECKHE CBOMCTBA.

I'uapuapl MWETOYHBIX M IIEIOYHO3EMEIbHBIX METAJUIOB, UX COJICOOPA3HBIM XapakTep.
I'uapua-uoH Kak BOCCTAHOBUTENb U JIMTAH/L.

Bonoponnas cBsA3b, €€ 3HaYCHUE B IPUPOLE.

Bonma, reomerpus u cBoiicTBa ee MoJekydbl. CTpyKTypa JibJa W IKHUJKOW BOJBI.
XuMHYECKue CBOMCTBA BOJIbI. BoJia Kak pacTBOPUTEIb U JIMTAHI.

3HaueHue BOJ0po/ia Kak Haubolee paclpoCTPaHEHHOTO 2lieMeHTa Beenennoii.

Bognopoaconepikaiiye opraHM4eCKHe COCIUHEHUS] KaK OCHOBHBIE KOMIIOHEHTBI HBOTO
BeliecTBa. Ponb BOJIbI Kak cperoo0pas3yroliero BemecTsa KieTki. Boga B cenbCckoM X034iicTBe.
DKOJIOTUYECKHE aCIEKThI BOJONOIb30BAHUS.

15. DaemenTsl IA-noarpynnel.

XHUMUYECKUE CBOMCTBA MIETOYHBIX MeTaIUIOB. [1lenounble MeTauibl KaK BOCCTAHOBUTEIH.
Hx criocoOHOCTH 00pa30BBIBaTh OMHAPHBIE COSAMHEHUS ITYTEM CUHTE3a U3 MIPOCTHIX BEIIECTB.

KaTuoHbI MeT0YHBIX METAIJIOB KaK BaKHEHIIas XUMUYecKas popMa UX CYIIECTBOBAHUS
B INPUPOJE, CBOMCTBA 3THUX KATHOHOB. KaTHMOHBI IIETOYHBIX METAUIOB B COEAUHEHUSIX C
MOHHBIMHU PELIECTKAaMU: B OMHAPHBIX COEIUHEHUSIX U CoJisAX. Peakiuu OMHapHBIX COCIUHEHHH C
BOJOW. ['MapaTupoBaHHBbIE KAaTHOHBI LIEJIOYHBIX METAJIOB. BhICOKas pacTBOPUMOCTH coJiel
IEJIOYHBIX MeTaJIIOB B BoJe. Kpucranmoruaparsl.

Manas ckioHHocTh KatnoHoB Na* u K* k xommiekcooGpaszoBanuio. KOMILIEKCH 3TUX
KaTHOHOB C OuomoJekynamMu. KaTHOHMTHI M HMOHHBIA OOMEH HaTpus, Kadusi H APYTHUX
OJIHO3apSIIHBIX HOHOB TIOYBEHHOT'O PacTBOpa. PerynaruBHble pojiM KaTUOHOB HATPUs U Kallus B
)kuBoW KkieTke. Kammii kak HEOOXOAMMBIMA 5SJIEMEHT IUTOIUIA3Mbl, HATPUW KakK DJIEMEHT
MEXKJIETOUHBIX pacTBOpoB. Harpuii u kanuii Kak KOMIIOHEHTHI ITOYBBI U TIOYBEHHBIX PACTBOPOB.
Kanuit kak snement nutanus pacteHuil. Kanuiineie ynoopenus. KpyroBopoTsl HaTpus U Kajus B
IIPUPOLE.

16. dnementsl || A-noarpynnsi.

OTnHums IEKTPOHHOTO CTpOeHHs atoma Be m katmona Be?* oT crpoemms aToMoB u
KaTHOHOB MarHusi, IIEJOYHO3EMENbHbIX MeTauloB. [IpeobiajaHne KOBaJIEHTHBIX CBA3€H B
COETMHEHUSX OEPUIUIHS U MOHHBIX — B COEIMHEHUSX MIETOYHO3EMETbHBIX METAJUIOB.

dusnueckue W XUMHYECKHE CBOMCTBA MeTaumueckoro Oepuinus. bunapHbie
COeIMHEHUs, oOpa3dyeMble OepuiiMeM, HX CTpPOCHME U XUMHUYecKue cBoiictBa. Oxcun,
ruapokcun u aksakommiexc [Be(OH2)4]%", ux amporeprocts. KommnekcHble coennHenus Ge-
PUILIIHSL.

dusnueckue W XUMUYECKHE CBOMCTBA MarHusi W KajbIlUs, WX BOCCTAHOBUTEIHHBIC
cBoiictBa. TepMoanHaMuKa 0Opa30BaHWs OWHAPHBIX COSAMHEHHM MAarHusl U KaJbIUS ITyTeM
CHUHTE3a U3 DJIEMEHTOB.

Katnonsr Mg?* n Ca?* kak Baxkmeifmue (QOpMBI CYIIECTBOBAHHS JTHX SIEMEHTOB B
IpUpOJIe, CBOMCTBA ATHX KAaTHOHOB. bHWHapHBIE COENMHEHHUS, COJM MarHus W KaJbLus Kak
COETMHEHUS C MOHHBIMU pelIeTKaMu. Peakiuu OMHApHBIX COETMHEHUN C BOJIOM.

I'mppatnpoBarHsle kaTHOHBI M@?Y u Ca?'. OTimums B CTPOGHMM HX TEpPBUYHBIX H
BTOPUYHBIX THUAPATHBIX cep, UX NaOMIBHOCTh. Paznuyrie B pacTBOPHUMOCTH COJICH MarHus u
KaNbIHs U coleil HaTpus ¥ Kamus. Kpucrammornapatsl coneii 3Tux Metamio. Katnonsr Mg?t u
Ca®* B HOHHOM OOMeHe.
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KommiiekcHbie  coeAuMHEHUsT MarHus W KalblUMUs C  HEOPraHMYECKUMHU U
XeIaTo00pa3yIIMMH JINTAHIAMHU.

Mg?* u Ca®* B xuBoii keTke. Pons Maruus B xnopoduiuie. KaTHOHBI Marus 1 KanbIus
B (pepMEHTATUBHBIX PEAKIIUSAX, UX PETYIATUBHBIC POJIH B KIETKE.

Marauii ¥ KaJIbLMi KaK IATATEIbLHBIE KOMIIOHEHTHI TOYB. IX MTOHOOOMEHHOE MTOBEIEHUE
B ITIOYBax.

Marnuii- 1 KanbLUHCOAEpKAlMe INPUPOJHBIE U HCKYCCTBEHHBIE CTPOU-TEIbHBIE W
KOHCTPYKIIMOHHBIE MaTepuaibl. Bsbkynue wartepuanbl. beToH, CTEKIo W KepaMuKa B
CTPOUTEILCTBE, TEXHUKE.

17. DaemenTtsl | HIA — moarpynmsl.

OTiMuue SJIEKTPOHHOTO CTPOCHHUS aTOMOB OOpa W aJIOMUHUS OT CTPOCHHS IPYTUX
3JIEMEHTOB noArpymIbl. [Ipeobaaganue KOBaJIGHTHOTO XapaKkTepa CBsA3CH B COSAMHEHUAX Oopa 1
JIBOMICTBEHHBI HOHHO-KOBAJICHTHBIN XapaKTEP CBA3EH aJTtOMUHUS.

dusnyueckre 1 XMMHUYECKHE CBOMCTBA 3JIEMEHTHOTO 0opa. TepmoanHamuka oOpa3oBaHuUs
OMHAPHBIX COCTUHEHHI 00pa, X CTPOSHUE M XUMUYECCKUE CBOMicTBA. KHCIOpOIHBIE COCTUHEHUS
Oopa: okcul, O0pHask KHCIIOTa, MMOJUKHUCIOTHI 00pa, UX COJIH.

OuU3NYeCKUe U XUMHUYECKUE CBOMCTBA METALUIMYECKOTO AJIOMHHUA. TepmMoanHaMHKa
oOpazoBaHusi OWHApPHBIX COCAMHEHUH ATIOMHHHS W3 TIPOCTHIX BEIICCTB, Ba)KHEUIINE
XUMHUYECKHE CBOMCTBA OMHAPHBIX COCTUHEHUN aTFOMUHMSL.

Okcubpl U TUAPOKCUABI ATIOMHHHS, pa3HooOpasue MX CTPOeHUs, aM(POTEPHOCTh ATHX
COCIMHEHUH, PEaKIIMU UX B3aUMHOT'O MTPEBPAIICHHUS.

AxBakomiiekc katnoHa A1%*, 0cOGEHHOCTH €ro CTPOCHHUS U IOBEICHHS B PACTBOPAX.
Conu alfoMUHUA, UX KPUCTAJIOTUIPAThI, PACTBOPUMOCTh B BOJE W TuApoiun3. KoMrekcHbie
COCIMHEHUSl AFOMUHUS, KX YCTOMYMBOCTh B BOJHBIX pacTBopax. bop u amoMuHuu B
Onocucremax.

18. DaemenTsl IVA-noarpynmnel.

Oco0eHHOCTH XUMUYECKUX CBSI3€H YIIIepoJ — YIJIEepoJl, CBsI3€l yriepoaa ¢ BOAOPOIOM,
a30TOM U KUCJIOPOJOM M CBA3EH KPEMHHS C KUCIOPOI0M. BriTekatonue u3 CBOMCTB CBsA3EH pa3-
TUYUs B TpUpoFe OWOMOJMMEpPOB W CHJIMKATOB KaK BaXHEHIIMX KIJIACCOB MPHUPOIHBIX
COEIMHEHUH YIJIepo/ia U KPeMHHUSL.

XUMHST HEOPTAaHUUECKUX COCTMHEHUH yTiiepoJia: YrIEKUCIOTO ra3a U €ro Npou3BOAHBIX,
KOMILJIEKCHBIX COeIMHEHUI ¢ C-IOHOPHBIMU JIUTAH/IAMH.

Ocob6ennoctu cBszerk C—H, C—C, C=0 kak ocHOBa OHOPHEPTETUKH U
KOHCTPYKIIMOHHBIX POJIEH YII€BOAOB U JUMUJIOB B KIIETKE.

3HavueHWEe COCIMHEHHWH yriepoja B CeIbCKOM Xo3siiicTBe. KpyroBopor yriepona B
npupoje. TomnuBHas »HEpreTuka, MOJUMEPhl KaK TEXHUYECKUE MaTepuagbl C MIHUPOKUM
CIIEKTPOM CBOMCTB. DKOJIOTHYECKUE aCTIEKThl XUMHH YTJIEpO/ia.

XuMmusi OMHApHBIX coeAMHEHUH KpemHHs. OCOOEHHOCTH HX TEPMOJAWHAMUKH, HX
pEaKIru C BOJIOW U KUCITOPOIOM.

KpemHueszeM, cuIuMkatel W aJlOMOCHIMKATHI Kak MOYBOOOpa3yroOIIHe MHUHEPAIbI.
Oco0eHHOCTH CTPOCHHUSI BOJAOHAOYXAIOMINX, CIIOCOOHBIX K MOHHOMY OOMEHY CHJIMKATOB THIIA
MOHTMOpWJIIOHUTA. VX 3HaueHue A1 I1oA0pOAUs MOYB.

HaponHo-xo3siicTBeHHOE TPUMEHEHNE CHITMKATOB M IPYTUX COCTMHEHHUN KPEMHHUSI.

Oco0eHHOCTH XMMUU T€PMaHWMs, OJI0Ba M CBUHIA. [[puMEHEHHE TUX DIIEMEHTOB U HX
COECIMHEHNN. DKOJIOrHUeCKas OIMacHOCTL COEINHEHNI CBUHIIA.

19. Dnementsl VA-noarpynmnsl.

OCco0EHHOCTH XMMHYECKHX CBS3€H a30Ta C BOJAOPOJIOM, YIIEPOJOM H KHCIOPOIOM, a
docdopa ¢ kucnoponom. Paznuunas mpupo/a BaXKHBIX KIACCOB COSAMHEHU ITUX AJIEMEHTOB.

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

XUMUA MOJIEKYJISIPHOTO a30Ta, aMMHaKa U €ro MpPOU3BOAHBIX, OKCHUJIOB a30Ta, a30THOU
KHCJIOTHI U €€ COJICH.
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OcobeHHOoCTH a30Ta Kak OMOTeHHOTro 31eMeHTa. Crienupuka XMMHYECKUX CBA3EH a30Ta B
6uomonekynax. Baxknble azoTcoaeprkaiie OMOMOJIEKYIbl, UX 3HaYCHHE B JIEATEIbHOCTH PacTU-
TEBHBIX U KUBOTHBIX KIIETOK.

3HaueHue a30oTa Kak djeMeHTa nuTtaHus. KpyroBopor azota B mpupojne. A30THBIE
yI10OpeHus1, FKOJIOTMYECKHE ACTIEKTHI MX IIPUMEHEHUSI.

Oco0eHHOCTH TePMOJMHAMHYECKON yCTOMYMBOCTH Pa3IMYHBIX coequHeHHi docdopa B
3€MHBIX YCJIOBHSX. VX IPUYMHBI U TIPOSIBIICHUS] B XUMHH U TIPUPOJIE.

Xumusi oprodochopHOr KHCIOTHI H ee coneil. KonaeHcupoBaHHbie (ocdopHbie
KHCJIOTHI M UX COJIH.

Ocobennoctu ochopa kak 6uoreHHoro 3meMenTta. Crenuduka MOBEJACHHUS W 3HAYCHUE
coenuHeHui Gochopa B Onocrucremax. Baxkabie 6MOMONIEKYIIBI, conepkariue Gochop.

3navenue Gocdopa kak eMeHTa nutanus. Kpyrosopot docdopa B mpupoe.

20. DuemenTtsl VIA-noarpynmsi.

CrnocoOHOCTh KHuCIOpoJa OOpa3oBBIBATH MPOYHBIE CBSA3H C YIJIEPOAOM, KPEMHHUEM,
docdopom, cepoit. MHOrooOpasne u U3MEHUYUBOCTh CBOMCTB CBSI3€H KUCIIOPOJAA C YTIEPOJAOM H
BOJIOPOJIOM.

MonekynapHbId KUCIOPOJ KAaK OKHUCIHTENb. TepMOJIMHAMUYECKAs YCTOWYHMBOCTh 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 OMOPHEPIreTHKE. Pons (yHKIIMOHATBHBIX
KHUCIIOPOJICO/IEP)KALIIUX TPYNI B OMOMOJIEKYlaX. ODKOJOTMYecKas pOjib KHCIOpOAa U O30HA
aTMochepsl.

Oco0OeHHOCTH XMMHUYECKUX CBsizel cepbl. [IpouHOCTh CBsi3el cepbl ¢ KHUCIOPOAOM U
BOJIOPOJIOM.

TepMmonuHaMuyeckasi yCTOWYMBOCTh OWHApHBIX COCOUHEHHI Cepbl, HX peaKIHuH
ruaponn3a. CoeauMHEHUsT cepbl ¢ BOAOPOAOM U KuciopoaoM. CepHas KUCTOTa, CyJIb(aThl.
CepHuUCTBIH Ta3, CepHUCTAs KUCIIOTA, Cylb(uThl. CepoBOIOPOJI M MOIUCYIb(AHBI.

Cepa kak OuoreHHsli 35ieMeHT. [IpumeHeHune cynbpaToB U APYTruX COEAUHEHUN CEphbI B
CEJIbCKOM XO03s1iicTBE. DKOJIOTHYECcKasi ONAaCHOCTh CEPHUCTOIO Ta3a.

21. Duementsl VIIA-noarpynmsl.

DJNEeKTPOHHOE CTPOEHUE AaTOMOB TaJIOTEHOB M 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
raJIOTEHOB B TIOATPYIIIIE.

ITpupona o6pazyeMbIxX rajioreHaMu XUMHUECKUX cBsA3ei. CTerneHn OKUCICHUs raJloTeHOB
B COeIMHEHUSX. [[pU4rHBI OTCYTCTBUS B IPUPOJIE KOBAJICHTHBIX COSINHEHHIA TaJIOTCHOB.

OcobeHHoCTH CBsi3ell, TEPMOJUHAMUKHM M CTPOEHHs KOBAJEHTHBIX COEIMHEHUN (TOpa.
CucremaTuka KOBaJIEHTHBIX coeluHeHUl ¢ropa. DTOpoBOAOPON, (PTOPOBOAOPOIHAS
(MIaBUKOBast) KUCIIOTA.

OcobeHHOCTH CBsI3eH, TEPMOAMHAMUKN M CTPOSHHSI KOBAaJCHTHBIX COSIMHEHHWH XJIopa B
CpaBHEHHH C CcOoeAMHEHUsMH (ropa. XIOpOBOAOPOJ, XJIOPOBOAOPOJHAs (COJsHAs) KUCIOTA.
CoenmHEeHHS C TOJIOKUTEIIbHBIMU CTETICHSIMH OKUCIIEHUS XJIOpa, HX XUMUYECKHE CBOMCTBA.

OcobeHHoCcTH XJI0pa Kak OMOreHHOro 3yieMeHTa. Poib XJ10pa B KIIeTKe, €ro KpyroBopoT B
pUposie, MPUMEHEHHE €ro COEJUHEHUIl B CelbCKOM Xo3siiictBe. DTOp Kak OMOJIOTMYECKU
HEOOXOIMMBIN 2JIEMEHT M KakK 3JeMEHT-3arpsI3HUTENb OKPY)KAOLIEeH CpeIbl.

22. Jnementsl VIIIA-noarpynmsl.

DJNEKTPOHHOE CTPOCHHE aTOMOB OJIArOPOIHBIX Ta30B U OCOOCHHOCTH MX XMMHYECKHX U
busnaeckux cBocTB. CoeqHEHUs OJIArOPOTHBIX Ta30B.

23. IlepexoaHble MeTAJLIbI.

3aBUCHMOCTD CBOMCTB MEPEXOAHBIX METAUIOB OT 3JICKTPOHHBIX CTPYKTYP s-, p-,d-wu
f-mogypoBHeit atromoB. OCOOCHHOCTH aTOMHBIX XapakTepucTuk 0- u f-merammoB, oTinyaronue
HUX OT S-METAJIJIOB.

dusnyueckrue CBOMCTBA MEPEXOAHBIX METAJIOB M NMPUYUHBI UX paszHooOpazus. OOmme
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XuUMHU4eckre ocobeHHoctu d-meramioB. PasHooOpasue crerneHell OKHCICHUS, YCTOWYHMBBIX TPU
0oObIuHBIX ycioBusiX. CoelWHEHUS C BBICIIMMH M HU3IIMMHU CTENEHSIMH OKHCIICHHUS.
DNEKTPOXUMHUUECKHE CUCTEMBI U3 METAJIJIOB U UX COEAMHEHUH.

Beicime oxcuipl 30-MeTauioB M MX IMPOM3BOIHBIC: KHCIOTHI, MMOJMKUCIOTHI, COJIH.
CX0/Z1CTBO C COETMHEHUSIMU P-3JIEMEHTOB.

CoeauHeHus, copeprkaiiie aToMmbl 30-MeTaIOB B HU3IINX CTENEHIX okucieHus (+1, +2,
+3); OKcHIbl, THIPOKCHIbI, AKBAKOMIUIEKCHI. VX OKHCINTEIbHO-BOCCTAHOBUTENIbHAS YCTOM-
YUBOCTh, CTPOCHHE M KUHETUYECKHE XaPAKTEPUCTUKU B CBS3M CO CTPOCHHUEM BaJCHTHBIX O-
MOAYPOBHEN KATUOHOB.

KoMmriuiekcHble COeAMHEHHs JBYX W Tpex3apsaHbix KaTHoHOB 3d-merawioB. Mx
YCTOMYMBOCTh B BOJHBIX pacTBOpax M pa3iuyMsl B YCTOMYMBOCTH, CBSI3aHHBIE C 3apsioM
KaTHOHA U MPHUPOJI0I KOMILIEKCOOO0pa3yrolero guranaa. KoMriekcsl ¢ aMUHOKHCTIOTaMH.

OCOo0EHHOCTH XUMHHU BOKHEUIINX OMOTEHHBIX (-METayuloB: BaHAIUs, XpOMa, MapraHiia,
Kenesza, KoOallbTa, HUKENs, MeIH, IMHKa, MoiuOaeHa. VX BaxHeilne cOeTUHEHUS: OKCHIIbI,
KHUCJIOTBI, TUIPOKCHU[BI, COJIM, aKBaKOMIUIEKCHI M Jp. CTpoeHHe M XHMHUYECKHE CBOMCTBA
BaXHEHIINX OMOTEHHBIX COeTUHEHMI d-MeTaIoB.

OcHOBHbBIE XUMUYECKHE OCOOEHHOCTH JJAHTAHOUOB U aKTUHOMJIOB.

24. DjaeKkTpoXuMHYecKHe CBOHCTBa METAJLIOB.

[TonsiTre 00 31EKTPOAHBIX MOTEHIMANIAX U AIEKTPOXUMHUYECKUX cucTtemax. Onpenenenue
HAIpPAaBIIEHUS U TIIyOUHBI MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUU C TOMOIIBIO
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITOTEHIIUATIOB. DJIEKTPOJIU3.

25. Xumunueckasi mieHTH(PUKAIMS.

[Ipenmer w 3amauyuM  aHAIUTUYECKOM XuUMHHM. Ponb aHanuTH4YeCKOM XAMUA B
MIPOU3BOJCTBEHHBIX IIPOLECCAX, B KOHTPOJE KadyecTBa MPOAYKLHH, B OXPaHE OKpYXKarolen
cpensl. [Tonstue o I1/K.

KauecTBeHHBIH M KOJIMYECTBEHHBIM aHanu3. VX 3HaueHue. XumMudeckue U (U3UKO —
XUMHUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Abl aHaiu3a. VX TOYHOCTb M UYyBCTBUTEIBHOCTD.
[TpunIMIIBEI BBIOOpA METOA aHATH3A.

Ananutnueckue peakuuu. TpeOoBaHUS K HHMM, YYBCTBUTEIBHOCTb M CEJIEKTUBHOCTD.
XapakTepHUCTUKa IOJTHOTHI NPOTEKaHWS pPEaKIMM [0 KOHCTaHTe paBHOBecHs. OCHOBHas H
10OOYHbIE peaKIINH.

AHanuTHueckue curiaibl. Ix ocOOEHHOCTH IS pa3IMYHBIX METOJIOB aHAIIN3A.

OneHka nIpaBUJIBHOCTH PE3YJIbTAaTOB aHAIU30B.

BocnpousBogumocts usmepeHuid. CiydailHble M CHUCTEMAaTHUYECKHE IOTPEII-HOCTH
u3MepeHuil. X BeIsiBIIeHUE, ycTpaHEeHHE U ydeT. AOCOJIIOTHBIE U CHCTEMa-THUYECKHUE OLIMOKH.
Nx pasmepHocTb. OmpeneneHue rpaHull pa3dpoca U3MEpEeHUl M CTaHIApPTHOTO OTKJIOHEHHMS.
[Tpomaxu (rpyObie ommoku ). Kputepum ux ydera. 3Havamue nudpsl. X yder B oleHKe
TOYHOCTH PE3YJIbTaTOB AHAIN3A.

CrniocoOblI pa3fenenus, BblJIeICHNUS U KOHIEHTPUPOBAHUS BEIIECTB.

Pa3nenenuie, BbleNEHNE U KOHLIEHTPUPOBAHUE JIEMEHTOB C IOMOIIBIO OCAXIEHUS UX
TPYAHOPACTBOPUMBIX COE€AMHEHHM. [ pyTIIoOBbIe U CEIEKTUBHBIE PEAreHTHI.

Xpomarorpadus. Ee cymHocTs U pasHoBUAHOCTH. [lokazaTenu xpomarorpagpuueckoro
pazaenenus. Cirydau NpUMEHEHUS.

XuMHUYECKre METO bl UACHTUUKAIMY. | paBUMeTpUUYECKH aHAIU3.

CymHocTth MeTona. TpeOoBaHUS, MpeAbSBIIEMbIE K OCaXJaeMOW U BeCOBOU (hopmam.
VYcnoBusg KOTWYECTBEHHOTO OCAXKIACHUA TPYAHOPACTBOPUMBIX BCIICCTB. HOCJ’IG}IOBaTeJ'H)HOCTI)
orepanuii u npuemMsl 00pabOTKU 0CaTKOB, TIPOMBIBAHUE OCAIKOB, BEIOOP MPOMBIBHOM KUAKOCTH,
JCKaHTAluA U (bHJIBTpOBaHI/Ie, BapvuaHTbl M TCXHHKA OJTHX onepaum‘fl. BBICYH_II/IBaHI/Ie n
B3BELIMBAHHUE OCAIKOB.

ToyHOCTP TpaBUMETPUYECKHX METOJOB, (aKTOpbI, BIHUAIOIIMNE HA TOYHOCTb.
AHaIUTHYECKUE BECHI U Pa3HOBCCEIL. TexHuka B3BeIINBAHUS.

TuTpUMeTpUYECKUI aHATH3.
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CymHocth Metoma. Ilpsimoe u oOpaTHOE€ THUTpPOBaHHME, TUTPOBAHHUE 3aMEC-THUTEIIS.
MeToapl TUTPUMETPUYECKOTO aHanu3a. [peboBaHUA, NpeIbsABISEMble K peakiusM B
TUTPUMETPUYECKOM aHanmm3e. I3mepurenbHas mocyma. CrocoObl BBIpaKEHUS COCTaBa
PacTBOPOB M BBIUMCJICHUE B PA3IMYHBIX METOAAX TUTPUMETPUYECKOTO aHaiau3a. TUTpOBaHHE.
Touka SKBUBaJIEHTHOCTH U KOHEYHAsI TOYKA TUTPOBAHUS.

CranpapTHble W CTaHJAPTU3UPOBAaHHbIE pacTBOpbl. [lepBUuHBIE CTaHIApTBl U
TpeboBaHus, mpeabsBiasieMble K HuUM. @OuxcanHansl. Bropuunble (CTaHIAPTHU3UPOBAHHBIC)
pacTBOpbl. TOYHOCTH TUTPUMETPUUYECKOTO aHAIU3a. VICTOUHUKY MOTPENIHOCTEM.

KucnoTHO-OCHOBHOE TUTPOBAHHE.

CymnHocts Metona. IlepBuuHble CTaHAApTHl [ PACTBOPOB KHUCIOT U ULIEJIOYEH.
Cranpaptuzanusi pacTBOPOB  KHUCJIOT ©  menoued. Touka  HEHTpaJbHOCTH, TOYKA
SKBUBAJICHTHOCTU M KOHEYHAas TOYKa TUTpOBaHUs. Beruucienue pH B pa3nuuHbie MOMEHTHI
TUTPOBAHUS U TIOCTPOCHUE KPUBBIX TUTPOBAHUS CHIIHHBIX U CTA0BIX KUCIOT M OCHOBAHHA.

Ponp nHaukatopoB B METOJI€ KUCIOTHO-OCHOBHOIO TUTPOBAaHMS. Teopus MHAMKATOPOB.
NutepBan mepexoga oOkpacku uHAuKatopa. I[lokazarenb  TUTpOBaHUS  MHIMKATOpA.
PacnpocTpanennble MHAMKATOpHL. BbIOOp MHIWKaTOpa s YCTAaHOBICHUS KOHEYHOW TOYKHU
tuTpoBaHus. OMIMOKHA TUTPOBAHUS.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

Meronpl  a”anuza: MIEPMAHTAHATOMETPUSA,  HOJAOMETPHUS,  JIUXPOMATOMETPHS.
WuaukaTopsl, IpUMEHsIEMbIE B OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX METOAX: crienuduueckue u
OKHCJIMTEIBbHO-BOCCTAHOBUTEIbHBIC.

[lepmanranatomerpus. OOmas xapakTtepucTuka Metona. llpuroroBieHue pacTBopa
nepmanranara Kanus. [lepsuunbie ctanaaptel. CTaHgapTU3alys pacTBOpa NMepMaHTraHaTa Kajiusl.
Nonomerpus. Tlepuunble cranmapThl. CTaHapTH3alMs pacTBopa THocyib(arta. Kpaxman kak
WHJIUKATOP.

5. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

Bun yuebHol paboThl OObpazoBaTesbHbIE TEXHOJIOTUN
Jlexuun DJNEKTPOHHBIE MaTepHallbl, HCIOIb30BAaHUE MYJIbTH-
MEJUNHBIX CPEICTB, Pa3AaTOYHbIN MaTepHall
JlaGopatopHble paboThI BeinonHenne onbITOB, 00CYXJIE€HHE U aHAIU3 HX pe-

3yJbTaTOB, HAIMCAHWE YPABHEHUM pPEaKLIHi, TECTHpPOBa-
HHUE, BBINIOJIHEHUE I'PYIIIOBBIX ayAUTOPHBIX 3aJaHUN, WH-
JVBHTYAJIbHBIE JOKJIAJIbI

CamocTtosTenbHbIe Pa0OThHI 3amura U Ope3eHTauus pe3ylbTaTOB CaMOCTOSATEINb-
HOU HNOATOTOBKH U HCCIENOBAHUN Ha 3aHSITUSIX

6. @oH/I OLIEHOYHBIX CPEACTB AUCHUIINHBI (MOIYJIs)
6.1 ITacnopT ¢oHaa OLIEHOUYHBIX CPEACTB MO AUCHUILINHE « O0mas u
HEOPraHuvecKasi XuMHUs)

Kox konTpomnu- OneHoYHOE CPESICTBO
Ne KonTponupyemsle pas- .
pyemoii Komrie- KOJI-
n/m | Jebl (TEMBI) TACIUTUTAHBI HanMEHOBaHNE
TEHIMU BO
1 OcnosHele mouaTus 1 3akoHs] YK-1;  OIIK-1; | Tecr 20
CTEXHOMETPHH. OI1K-7 DK3aMeHaIMOHHBIE BOITPOCHI 7
PactBopsl. Jucnepcusie cu- | YK-1; OIIK-1; | Tecr 10
2 | cTeMBl. OIIK-7 DK3aMeHaIlMOHHBIE BOIIPOCHI 7
Pedepar 6
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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; | Tecr 10
S) OIIK-7 OK3aMEeHaIMOHHBIE BOIIPOCHI 2
Pedepar 1
OKHUCIUTEIBHO- VK-1; OIIK-1; | Tect 20
6 [Boccra"HoBuTenbHbIC peakiuu. | OITK-7 DK3aMEHAaIMOHHBIE BOITPOCHI 3
Pegepar 2
7 XuMHUYecKasi KHHETHKA. VK-1; OIIK-1; | Tect 8
XHMMHUYECKOE PABHOBECHE. OIIK-7 DK3aMeHallMOHHbIE BOIIPOCHI 10
3 OCHOBBI XUMHUYECKOU 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 DK3aMEHAIIMOHHBIC BOITPOCHI 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
pol. DneMeHTsI [A- OIIK-7 DK3aMeHaIMOHHBIE BOIIPOCHI 6
[OATPYIIIBL. Pedepar 3
Onementsl HA- 1A VK-1; OIIK-1; | Tect 5
11 |moxarpymmsl. OIIK-7 DK3aMEHallIOHHBIE BOIIPOCHI 6
Pedepar 2
Onementsl IVA- VA VK-1; OIIK-1; | Tect 5
12 |moxrpymisl. OIIK-7 DK3aMeHaIlMOHHBIE BOIIPOCHI 10
Pedepar 5
Onementrsl VIA- VIIA VK-1; OIIK-1; | Tect 10
13 |moxarpymimsl. OIIK-7 DK3aMEHalIOHHbIE BOIIPOCHI 13
Pedepar 7
[lepexoHbIe METAILIIBL. VK-1; OIIK-1; | Tect 20
14 [DnexTpoxumuueckue OIIK-7 DK3aMeHaIlMOHHBIE BOIIPOCHI 8
CBOCTBA METAJJIOB. Pedepar 4
Xumudeckast VK-1; OIIK-1; | Tect 20
15 [unenTudukamnms. OIIK-7 DK3aMeHaIlMOHHbIE BOITPOCHI 10
Pedepar 4

dopma KOHTPOJIS — TEKYIIHI KOHTPOJIb, pEUTUHIOBOE TECTHpOBaHUE, Moysib Nel (Mak-
CUMaJlbHas peHTHHTOBas oreHka — 20 6amioB), Moaynb Ne2 (MakcHMManbHas PEUTHUHTOBAs OLICH-
ka — 20 6aoB), sK3aMeH (MakcUMalibHasi pelTHHroBast oueHka — 50 0amioB), TBOpUeCKUid Oat
— 10 GayoB

6.2. IlepeyeHb BONPOCOB /ISl IK3aMEHA
1. MecTo XMMHH B 1I€JIOM ¥ HEOPTaHUYECKON XUMHU B YACTHOCTH CPEIU €CTECTBEHHO - HAYYHBIX
mucoumnH. YK-1; OIIK-1; OIIK-7
2. Posp XUMH3alMK B pa3BUTHH MIPOU3BOIUTENBHBIX CHII celbekoro xossicrea. YK-1; OIIK-1;
OIIK-7
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3. Heopranuueckue BeIIeCTBa, HCIOJb3yeMble B CEIbCKOXO3SIMCTBEHHOM ITPOU3BOICTBE:
MUHEPAJIbHBIE YIO0OpEHUs, MECTHLMJbI, TepOUIUAbI, AECUKAHTBI, Ne(OIUaHThl, KOPMOBbBIE
n00aBKH, XUMHUYECKHE KOHCepBaHTHI 1 MennopanTsl. YK-1; OIIK-1; OITK-7

4. Hcnonp3oBaHME XUMHUYECKHX IOHSATUM, 3aKOHOB M METOJOB HCCJIEIOBAHMS B
CEeIbCKOX035MCTBEHHBIX U Ouosnornyeckux Haykax. YK-1; OIIK-1; OIIK-7

5. CoBpemeHHas (¢u3nyecKass KapTUHE MHUPA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH,
CTPOEHHUH BELIECTBA Ul NOHMMAHUS OKpYKaollero mupa u sisineHuil npupoasl. YK-1; OIIK-1;
OIIK-7

6. Crexuomerpuiecknue WHACKCH U KodpduimeHTsl. Moib, MOJspHas Macca, XUMHUYECKUN
SKBUBAJICHT, ()aKTOP YKBUBAJICHTHOCTH, MOJISIpHas Macca dkBuBasieHTa. YK-1; OIIK-1; OIIK-7
7. Dxoyioruyeckasi OnmacHOCTb HErPaMOTHOT'O MIPUMEHEHUS XUMUYECKUX MPOAYKTOB B CEIIbCKOM
xo3srcTBe. YK-1; OIIK-1; OIIK-7

8. OCHOBHBIE 3aKOHBI XMMUU: 3aKOH COXPaHEHUSI MACChl M DHEPTUH, 3aKOH KPATHBIX OTHOIICHUH,
3aKOH IIOCTOSIHCTBA COCTABAa, 3aKOH 3KBUBAJICHTOB, 3aKOH ABOTraJpo U CIEACTBUS U3 HErO, 3aKOH
pocThix 00beMHBIX oTHOmeHuH. YK-1; OIIK-1; OITK-7

9 PacTBOpHBI Kak CMECH MOHHO- U MOJIEKYJISPHO-AUCIEPCHOr0 ypoBHS. . [IpuunHbl 06pazoBaHus
BoAHbIX pacTBopoB. YK-1; OIIK-1; OIIK-7

10. IIpupoaa MeXMOIEKYIIPHBIX CUJI B pacTBOpax: cuiibl Ban-aep-Baanbca (opueHTallMOHHBIE,
MHAYKIIMOHHBIE, TUCIIEPCUOHHBIE); NOH-IUIOIBHOE B3aU-MOJEICTBHUE, BOJOpOAHAsA 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 25ekTposutoB. YK-1; OIIK-1; OIIK-7

14. I'unpatanus noHoB. DHeprus ruaparanun. YK-1; OIIK-1; OITK-7

15. 3HadyeHne pacTBOPOB CHIIHHBIX JIEKTPOJIUTOB B XUMuUH, Ouosioruu, reoxumun YK-1; OIIK-1;
OIIK-7

16. Tunbl cnadbIx 37eKTPOIUTOB. KOHCTAHTHI M CTENEHU AMCCOLUAIMH CIA0bIX 3JEKTPOIUTOB.
VYK-1; OIIK-1; OIIK-7

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

18. BomopoaHblii ¥ THAPOKCHIIBHBIN MOKa3aTenu pacTBOpoB. CiocoObl M3MEpEeHHs BOJOPOIHOTO
nokazarens YK-1; OIIK-1; OIIK-7

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

20. Tunel rugponusa. Koncrantel u crenenu ruaponusa coneid.  YK-1; OINK-1; OIIK-7

21. 3Ha4yeHue pacTBOPOB CIAOBIX IEKTPOIUTOB B XUMHH, 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 U
KoHCTaHTHI HecTolikocTH. YK-1; OIIK-1; OIIK-7

24. 3HadeHNe KOMIUIEKCHBIX coequHeHni B onoxumun knetkn YK-1; OIIK-1; OITK-7

25. buoneopranudeckas XuMus kKak HoBoe HarpasieHnue B xumun YK-1; OIIK-1; OITK-7

26. OkucnutenbHO-BoccTaHOoBUTENbHBIC peaknun. YK-1; OIIK-1; OIIK-7

27. OKUCTAUTENHEHO-BOCCTAaHOBHUTENbHBIC (3NIeKTpoaHbIe) moTeHnuansl. YK-1; OIIK-1; OITK-728.
Posb okucnuTensHO-BOCCTAaHOBUTENBHBIX peakuuil B mpupoe. YK-1; OIIK-1; OIIK-7

29. IlonsiTue O CKOPOCTU XUMHUYECKON peakiuu. VctuHHas (MTHOBEHHAs) CKOPOCTh PEaKIIMH.
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 KMHETUKH JUISl SJIEMEHTApPHOU
craguu. Koncranra ckopoctu peakuuu. YK-1; OIIK-1; OITK-7

32. 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOW peakuuu OT Temmepatypsl. IIpaBuno Bant-T'oddda.
VYpasuenue Appennyca. YK-1; OIIK-1; OIIK-7

33. Karanus u pepmentsl. YK-1; OIIK-1; OIIK-7
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34. 3HayeHUE XMMUYECKON KUHETHKHA B XUMHUH, OHOJIOTUU U celnbckoM xo3siictBe. YK-1; OIIK-
1; OIIK-7

35. Xumuueckoe paBHOBECHE KakK pPe3yJbTaT CaMOIPOU3BOJILHOTO TMPOTEKAHHUS O0paTUMOM
peakmuu. YK-1; OIIK-1; OIIK-7

36. 3akon nerictByromux mMacc. Koncranrta pasuoBecus. YK-1; OIIK-1; OIIK-7

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

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

39. OcHoBbl xumuueckoi tepmoanHamMuku. YK-1; OIIK-1; OIIK-7

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

41. BeruuciieHWe SHTAJBIUHM 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 xumuiecknx peakuit. YK-1; OIIK-1; OITK-7

45. OcCHOBHbIE TPHUHIMIB KBAaHTOBOM TEOPHUH CTPOCHHUS BEIIECTBA: MPEACTABICHHUS O
KOPITYCKYJIIPHO-BOJTHOBOM JIyallu3Me SIBICHUI MHUKPOMHUpA, MPUHIUIE HEONpEeAeTIeHHOCTH,
ypaBHenuu lllpenunrepa, BonHoBoOM pyHKIMHU, aToMHOM opOuTanu. YK-1; OIIK-1; OITK-7

46. KBanToBBIC UKcCa: TJIaBHOE, OpOUTaIbHOE, MarHuTHOE U ciuHoBoe. YK-1; OIIK-1; OITK-7
47. DHepreruueckue ypoBHU U nogypoau aroma. YK-1; OIIK-1; OIIK-7

48. [IpuHIUIBI 3aTOJIHEHUSI AIEKTPOHHBIX OpOUTaell aToMa B OCHOBHOM COCTOSIHUH: TTPUHLIUIL
[Taymu, npaBuno Xynna. YK-1; OIIK-1; OIIK-7

49. TIloctpoeHue CTPYKTYpbl NEPUOAMYECKON CHCTEMbI, HCXOIS W3 OSHEPreTUYecKou
MOCJIEIOBATEILHOCTH MOypOBHEH MHOT03JIeMeHTHBIX atoMOB. YK-1; OIIK-1; OIIK-7

50. Ilonsarue nepuoaa u ero popmuponanue 1o npasmiam Kineukosckoro. YK-1; OIIK-1; OIIK-
y

51. TIpuuuHbBI pa3TUYHON UIMHBI MEPUOIOB; S-, p-, d-, f-aeMeHTBI M WX pacmoNOKeHHE B
cTpykType nepuoandeckoi cucremol. YK-1; OIIK-1; OIIK-7

52. Ilepuonuueckuii 3akoH. 3HadeHHE MepHOAMUYEcKOro 3akoHa ans xumuu. YK-1; OIIK-1;
OIIK-7

53. CpoiicTBa aTOMOB DJJIEMEHTOB (MOTEHIIMAN HWOHM3AIMH, CPOJCTBO K JJIEKTPOHY,
ANIEKTPOOTPHUIIATEILHOCTD, paanychl Ban-nep-Baansca). YK-1; OIIK-1; OIIK-7

54. O6muMe XMMHYECKHE CBOWMCTBA AJIIEMEHTOB U MEPUOAMYECKHM XapakTep ux u3mMeHenus. YK-
1; OIIK-1; OIIK-7

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

56. Tunsl cBsi3eii: KOBaJICHTHAs, HOHHAsI, MeTaJTH4eckasi, Bogopoanas. YK-1; OIIK-1; OIIK-7
58. XapakTepuCTUKHU CBSI3EU: DIEKTPUYECKHE AUIOIbHBIE MOMEHTHI, d(P(PEKTUBHBIC 3apsbl
aTOMOB, CTENEHb MOHHOCTH, HAMPABJICHHOCTh M HACBIIIEHHOCTh, YHEPTHUs U JyIMHA CBs3U. YK-1;
OIIK-1; OIIK-7

59. Tumnel rubpuaN3auu AaTOMHBIX opouTaneit u reomerpus monekyin. YK-1; OIIK-1; OIIK-7
60. CBoeoOpa3zue CTpOEHHUS aTomMa BOAOPOJa, (U3UUYECKUX W XHUMHUYECKHUX CBOMCTB 3TOrO
aneMenTa ¥ ero coequnennii. YK-1; OIIK-1; OIIK-7

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

62. Boga B ceabCKOM XO3SHCTBE. DKOJOTHYECKHE acIIEKThI Bogoroib3oBanus YK-1; OIIK-1;
OIIK-7

64. Xumuueckue cBolicTBa menovnsix MmetamioB. YK-1; OIIK-1; OITK-7

65. KaTuoHbl MIEIOYHBIX METAJUIOB B COCIUHEHUSX C WOHHBIMH pEIIeTKaMH: B OWMHApPHBIX
coenquHeHuax u coiax. YK-1; OIIK-1; OIIK-7

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

67. ®du3znueckre U XUMUYECKHUE CBOMCTBa Oepuiutns u ero coenuuennid. YK-1; OITK-1; OTIK-7
68. dusnyeckre U XMMUYECKHE CBOMCTBA MarHus M Kajablius U ux coequHenuii. 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 6opa u ero coequnenunii. YK-1; OIIK-1; OITK-7

71. dusnyeckre U XUMHYECKHE CBOIiCTBA MeTamnndeckoro amromunnsg. YK-1; OIIK-1; OIIK-7
72. Dnementsl IVA-noarpynmer. YK-1; OIIK-1; OITK-7

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

74. Xumust OMHApHBIX coeArHeHnH KpeMHUsa. OCOOCHHOCTH UX TEPMOJMHAMHKHU, UX PEAKIIUU C
Bojoi u kucinoponom. YK-1; OINIK-1; OITK-7

75. HapoaHo-X0351CTBEHHOE MPUMEHEHNE CHIIMKATOB W JIPYTUX coeauHeHud kpemuus. YK-1,
OIIK-1; OIIK-7

76. OCOOEHHOCTH XHMMHUU TepMaHus, OJOBa U CBUHLA. lIprMeHeHHe 3THX 3JIEMEHTOB U HX
COCIMHEHMI. DKOJIOrMYeCcKasi OoacHOCThL coenuuenuii ceunna. YK-1; OIIK-1; OIIK-7

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

78. XuMHsI MOJIEKYJSIPHOTO a30Ta, aMMHUAaKka U €ro NpPOU3BOAHBIX, OKCHAOB a30Ta, a30THOU
kuciotsl u ee coneit. YK-1; OIIK-1; OITK-7

79. OcobeHHocTH a30Ta Kak OMOreHHoro »nemenTta. Crenupuka XMMHUYECKHX CBsI3€ a30oTa B
O6uomonekynax. Baxknble azoTcoaeprkaiire OMOMOIIEKYIbI, UX 3HaYCHHE B JICATEIbHOCTH PacTU-
TENbHBIX 1 )KUBOTHBIX KieTok. YK-1; OIIK-1; OIIK-7

80. OcoGennoctu ¢ochopa kak O6moreHHoro snementa. Crenudurka MOBEIEHUS W 3HAYCHHE
coequHeHuil pocdopa B 6uocucremax. Baxxubsie Onomosnekyisl, conepxamge ¢ochop. YK-1;
OIIK-1; OIIK-7

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

82. Dnements! VIA-noarpynmnsl. YK-1; OIIK-1; OIIK-7

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

84. Okcuapl, KHCIOPOJIHBIE KHCIOThI, aM(pOTEpHbIE COEAMHEHHUS, OCHOBAHHUA, COJH
KHCIIOPOJIHBIX KHCIIOT KaK BayKHEHIIHME Kiacchl coeinHeHuid. Pasnoobpasue ux crpoenus. YK-1;
OIIK-1; OIIK-7

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

86. OcoOEHHOCTM XMMHUYECKHUX CBsA3eil cepbl. IIpodyHOCTH CBsA3€ ceppl C KUCIOPOJAOM H
Bogopoaom. YK-1; OIIK-1; OIIK-7

87. CoenuHeHus cepbl ¢ BOJOpPooM U kuciaoponoMm. CepHast kuciora, cyiabparel. CepHUCTHII
ras, CepHUCTast KMCII0Ta, cyabpuTsl. CepoBogopoa u nonucyiasdpansl. YK-1; OIIK-1; OIIK-7

88. Cepa kak OuoreHHblil s1memeHT. IIpuMenenue cynb(haToB U APYrux COEIWHEHUI cepbl B
CEJIbCKOM XO3SICTBE. DKOJOTNYECKAs ONTACHOCTh CEPHUCTOTO Ta3a.

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

90. DnexTpoOHHOE CTPOCHHE AaTOMOB TaJOr€HOB M 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB
rasiorenoB B noarpymnmne. YK-1; OIIK-1; OIIK-7

91. OcobeHHOCTH CBsI3€H, TEPMOJMHAMUKHA M CTPOEHUS KOBAJCHTHBIX COEIMHEHMH XJOpa B
cpaBHeHMH ¢ coequHeHusMu Gropa. YK-1; OIIK-1; OIIK-7

92. XJ10poBOIOPOJI, XJIOPOBOOpOIHAs (comsiHast) kuciaoTa. COeAMHEHUS C IOJIOKUTEIbHBIMU
CTETMEHSMH OKHCIICHHS XJopa, uX xumuueckue cpoiictea. YK-1; OIIK-1; OITK-7

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

94. DnEeKTpOHHOE CTPOCHHE AaTOMOB OJArOPOJHBIX Ta30B U OCOOCHHOCTH HMX XHMHYECKUX W
¢duznueckux cporictB. Coennnenus 6maropoaasix razos. YK-1; OIIK-1; OITK-7

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

96. ®uznyeckue CBOMCTBA MEPEXOAHBIX METAJUIOB M MPUUMHBI UX pazHooOpasus. YK-1; OIIK-1,
OIIK-7

97. O6mume xumuueckue ocooennoctu d-meramnos. YK-1; OIIK-1; OIIK-7

98. CtpoeHME M XMMHUUYECKHE CBOMCTBA BaXHEHITMX OMOTEHHBIX coenuHeHui d-meramio. YK-
1; OIIK-1; OIIK-7
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99. OCHOBHBIC XUMHUYECKHE OCOOCHHOCTH JaHTaHOUI0B M akTuHOUI0B. YK-1; OIIK-1; OIIK-7
100. DnexTpoxumuueckue cBoiictBa metamioB. 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 3a7ayud  AHAJUTUYECKONM XHMUHU.

Ponp amamuTmuyeckon

XUMHHU B

MIPOM3BOJICTBEHHBIX TPOIIECCaX, B KOHTPOJE KauecTBa MPOIYKIMH, B OXPaHE OKpPYXKaromen
cpensl. [lonstue o [IJIK. YK-1; OIIK-1; OIIK-7
104. KauecTBeHHBIN 1 KOIMYECTBEHHEIN aHanu3. 1x 3Hauenue. YK-1; OIIK-1; OIIK-7

105. Xumuyeckne U (U3MKO — XMMHUYECKHE (MHCTPYMEHTaJbHBIE) MeTonbl aHanmza. YK-1;

OIIK-1; OIIK-7

106. Xumuueckue merosl uaeHtupukamun. I’ pasumerpuueckuii ananmus. YK-1; OITK-1; OIIK-7
107. Tutpumerpuueckuii ananmm3. YK-1; OIIK-1; OIIK-7

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

109. OxucnurenpHO-BOoccTaHOBUTEIbHOE THTpOBanue. YK-1; OIIK-1; OIIK-7
110. Xpomarorpadus. Ee cymmuocts u pasHoBuaHocTH. Ilokasarenm xpomarorpadudeckoro
paznenenus. Cnydan npumenenus. YK-1; OIIK-1; OIIK-7

6.3. llIkaJsia oOleHOYHBIX CPECTB

YpoBHU 0CBOE- Kputepuu onienuBanus OneHouHbIe
HUS KOMITETEH- CpeacTBa
007051 (kou. 6aioB)

IIponBuHyTHIN 3HaeT TectoBbIE 3a-
(75-100 GaToB) | - MOJIHO TEOPETUYECCKHI MaTepHaj, KOTOPbIi ymeeT cooTHe- | maHus (36-40
«OMIUYHON CTH C BO3MOXHOCTSIMU MPAKTUYECKOTO MPUMEHEHHUS; 0aioB)

yMeeT Pedepar (8-10

- UIHTETpUPOBATh 3HAHUS U3 Pa3HBIX pa3ziesioB, COCAUHSS MO- | OayIoB)

SICHEHHE U 00OCHOBaHHE, Bonpocer st

-BBINOJIHATH TPAKTUKO-OPUCHTHPOBAHHBIC M CUTYyal[MOHHBIC | ok3ameHa (31-

3aJaHus, pemarb  TUOOBBIE M MNpodeccroHanbHO- | 50 OamioB)

HanpaBJIeHHBIE 3a1a4H,

- ObICTpPO U 6€301MMO0YHO MPOWIIIOCTPUPOBATH OTBET COO-

CTBEHHBIMHU IIpUMEpPaMH,

- BECTH MPEIMETHYIO IUCKYCCHIO;

BJIaJI€eT

- TEPMUHOJIOTHEN U3 pa3IMyHbIX pa3/ieoB Kypca,

- crnoco0aMu MBICTUTENBHON /eATeIbHOCTH(aHAIN30M, CUH-

T€30M, CpaBHEHHEM, 0000IIeHNEM U T.11.),

- QpryMEHTHPOBAHHOM, TPAMOTHOM, YETKON PEUBIO.
ba3zoBsrit 3HAET TectoBpie 3a-
(50-74 6anna) - TEOPETHYECKHI M MPAaKTUYECKHI MaTepuall, HO Jonyckaer | nanus (24-35)
«xopouioy HETOYHOCTH; Pedepar (5- 9

yMeeT

- COeIMHATDH 3HAHMSI U3 Pa3HbIX pa3/esioB Kypca,

- HAXOJUTh MPaBUJIbHbIE IPUMEPHI U3 TPAKTUKH,

- pemiaTh TUTIOBBIC 3a/1a4H;

BJIAJICET

- TEPMHUHOJIOTHEW W3 pa3jMyYHbIX Pa3/ejoB Kypca, MpH He-
BEPHOM YIOTPEOIICHUU CaM UCIIPABIISIET HETOYHOCTH,

- BCEM COJIep’KaHHUEeM, BUJIUT B3aUMOCBSI3U, MOJKET MTPOBECTU
aHaJu3 U T.JI., HO HE BCErJa JIEJIaeT 3TO CaMOCTOATENbHO, 0e3
ITOMOIIY MTPENOJABaTENs,

0aioB)
Bomnpocsr  niis
sk3amena (21-

30)
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- crnoco0aMu MBICTUTENBHON /eATelbHOCTH(aHAIN30M, CHH-
TE30M, CpaBHEHHEM, 0000IIIEHHEM H T.11.);
- apryMEHTHPOBAHHOM, TPAMOTHOM, YETKON PEUbIO.

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

- COGAMHATH 3HAHUS U3 PA3HBIX Pa3/esIoB Kypca TOJIBKO MpHU | OayioB)

HABOJSIIIMX BOIPOCAX Mpeno/iaBarTes, Bompocsr st

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

MycKasi ONIMOKU B PELICHUH THUIOBBIX 3a1a4 Ha npuMeHenue | 20)

3HaHUH B PEAILHON ITPAKTUYECKOMN JEATENBHOCTH;

BIIaJIeeT

- HEIOCTAaTOYHO CII0COOAMU MBICIUTENBHONU JIeSTeNbHO-

cTu(aHaIM30M, CHHTE€30M, CPaBHCHHEM, 00OOIIICHUEM U T.11.);

- caboi aprymeHTanuen, JOrMKol Ipu MOCTPOEHUH OTBE-

Ta.
Husknii HE 3HaeT TecToBple 3a-
(IomoporoBbIit) | - TEOPETUYECKUI U MPAKTUUECKUI MaTepHall, naHus  (MeHee
(xommereHIus - CYIIIHOCTHOM 4acTHu Kypca; 15 6annoB)
He c(hOopMHUPOBa- | HE yMEET Pedpepar (0-4
Ha) (meHee 35 |- 0e3 CyIIECTBEHHBIX OIIMOOK BBICTPaUBaTh OTBET, BBINOJ- | Oasuia)
0aJlIoB) HATH 3aJaHUE, Bompocer st
«Hey0061emeo- | - BBIIOIHATH MPAKTHKO-OPUEHTUPOBAHHBIC U CUTYAIIMOHHBIE | 9K3aMeHa (Me-

pu-meiobHo»

3aJJaHMs, pellaTh MHTErPUPOBAHHBIE 3aJa4ud HpodeccHo-
HaJIbHOM HaIpaBJIICHHOCTH,

- WJUTFOCTPUPOBATh OTBET IIPUMEPAMHY;

HE BJIaJIeeT

- TEPMHHOJIOTHEN Kypca,

- CI0c00aMU MBICIIUTEIbHON JIEATENbHOCTH (aHAJIM30M, CUH-
T€30M, CpaBHEHUEM, 00O00IICHUEM U T.11.);

- TPaMOTHOM, YETKOW PEYbIO.

Hee 15 GamtoB)

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHmne JUCHUIIIU-

HbI (MOIYJIfA)

7.1. OcHoBHas yueOHasi JuTeparypa:

1. . enxoaukoBa H.B. YMK no aucuunnmne «O01as 1 HeoOpraHudeckas XUMHs IS
oOyyaromuxcst 1Mo HanpasJieHuto nmoarotosku 19.03.01.buorexnonorus. - Muuypunck, 2026.

2. Hukutuna, H. I'. O0mas u Heopranuveckast xumus B 2 4. YacTp 2. XuMUS SJI€MEHTOB

: y4eOHUK U NMPaKTUKyM AJis pukiagHoro Oakanaspuara / H. I'. Hukutuna, B. U. I'pebenbkoBa.
— 2-e u3n., nepepab. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 322 ¢. — (Cepus :
bakanasp. [Ipuknamuoii kypc). — ISBN 978-5-534-04787-5. — Texkcr : anextponHsIit / ObC
FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/438699

7.2 JlonosiHMTEJIbHAA Y4yeOHasi uTeparypa:

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

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

3. Koposun H.B.O6mas xumus.-M.:Beicmas mik., 2008.

4. JIabopaTOpHBIi MPAKTUKYM IO OOIEH M HEOPraHW4YeCKON XUMHH [DIEKTPOHHBINA pe-
cypce] : yaedHOo-MeTonuueckoe nmocodue / coct. JI.A. bookoBa, H.M Kopotuenko. — DneKkTpoH.
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nmaH. — Tomck : TT'Y, 2015. — 114 ¢. — Pexum moctyna: https://e.lanbook.com/book/80209.
— 3arJ. ¢ ’KpaHa.

7.3. MeToauveckue yKazaHusl 10 OCBOECHUIO TUCIIUIINHBI

1. IlenkoBuukoBa H.B. Meronuueckue yka3zaHusl IJIs CaMOCTOSITEIIBHOW padOTHI 1O
mucrumuinae «OO01mas 1 HeopraHu4eckass XUMUs ISl 00YJarOIIUXCs 110 HAIPABJICHUIO MTOATO-
toBkH 19.03.01.buorexnonorus. - Mwuuypunck, 2026.

2. lenkopankoBa H.B. MeTtoguveckue yka3zaHUsi JUIsl BBIMOJTHEHHS JIA0OPATOPHBIX pa-
60t mo mucruruinHe «OO0Ias U HeOpraHUYecKass XUMUs» JJIs1 00y4aIoIUXCs 110 HaIPaBICHUIO
noarotoBku 19.03.01.buorexnonorus. - MuuypuHck, 2026.

7.4. UnpopmanmoHHbie M HU(PPOBBIEC TEXHOJIOIHH (MPOrpaMMHOe odecIie-
YyeHHe, COBPpeMeHHbIe NMPo(deccuoHaNbHbIC 0a3bl JAHHBIX U HH(POPMAILUOHHbIE

CIIPABOYHbIE CUCTEMBI)

VYyeOHast AuciuIuIiHa (MOIYIB) MPEIyCMaTPUBAET OCBOCHHE MH(POPMAMOHHBIX U UG-
POBBIX TeXHOJIOTUH. Peanu3zanust 1u@poBbIX TEXHOIOTUI B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JSieTCsl OAHOM M3 BaKHEWINUX Lened oOpa3oBaHMs, JArOLIE BO3MOXXHOCTh pa3BUBATh KOHKY-
PEHTOCIIOCOOHbIE KayecTBa 00YYaroIMXCsl KaKk OyIylX BbICOKOKBAJIM(HUIIMPOBAHHBIX CIIEL1a-
JHCTOB.

[udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PAa3BUTHE HAaBBIKOB 3(P(PEKTUBHOrO pelieHus
3a7a4 IpoQecCHOHAIBHOT0, COUAIBHOTO, IUYHOCTHOTO XapaKTepa ¢ MCIOIb30BAaHUEM pa3iiny-
HBIX BUJ/IOB KOMMYHHMKAIIMOHHBIX TeXxHOJNOTud. OcBoeHne LHU(POBBIX TEXHOJOTUI B paMKax
JMAHHOM JWCHUIUTUHBI (MOAYJS) OPUEHTHPOBAHO HA CIIOCOOHOCTH OE30MacHO M HaJICKAIIHM
00pa3oM noJry4yarh JOCTYII, YIIPaBIATh, UHTETPUPOBATh, OOMEHNUBATHCS, OLIECHUBATh U CO3/1aBaTh
UH(POPMALIHIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOrUi. opMupoBaHue mud-
pPOBOIl KOMIIETEHTHOCTH MpeArnonaraeT padoTy C JaHHBIMHU, BIaJIeHHUE WHCTPYMEHTaMHU JUIs
KOMMYHHKAIIH.

7.4.1. DJIeKTPOHHO-0MOIMOTEYHASI CUCTEMbI M 0a3bI JAHHBIX

1 000 «3BC JIAHby» (https://e.lanbook.com/) (moroBop Ha oOKa3aHHE YCIyr OT
01.09.2025 Ne 6/u (CeteBas a51eKTpOHHAast OUOIHOTEKA).

2. ba3za maHHbIX 271eKTpoHHBIX MHPOopManoHHBIX pecypcoB @TBHY INHCXb (norosop
1o 00eCIeYeHNI0 JJOCTyIa K 3JIeKTPOHHbIM HH(popMannoHHbM pecypcam GI'BHY ITHCXD ye-
pe3 repmunan ynanennoro gocryna (TY ] ®TI'BHY HHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrporHoe H3aTenbcTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okazaHHe
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTyMa K oOopazoBaTenbHOM miargopme OO0 «DyeKTpoHHOE H3/1a-
tensctBo FOPANT» ot 01.09.2025 Ne 7326).

4. DnekTpoHHO-OMOMMoTeuHast cucrema «Bepuanckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0e3BO3ME3/IHOE UCTOIb30BaHue pousBeneHuii ot 26.03.2020 Ne 14/20/25).

5. basa gaHHbix HOb «HauuoHanbHas anekTpoHHas bubnunoTteka»
(https://rusneb.ru/) (qoroeBop o noaknoveHnn kK HOB 1 npegocTasneHMm goctyna K
obbektam H3OB o1 02.09.2024 Ne 101/H3BE/4712-n).

6. JIoroBop 0 COTpyIHUYECTBE MO OKa3aHUIO0 OMOIMOTEYHO-UH(OPMAIIMOHHBIX U COIUO-
KYJBTYPHBIX YCIIYT TIOJI30BaTelIsIM YHHBEPCHTETA U3 YUCIIA WHBAIUIOB IO 3PEHHIO, CIa0OBH-
JSIIUX, UHBAIUIOB JPYTUX KaTEropuil ¢ OrpaHMYEHHBIM JIOCTYIIOM K MH(OpMAaIuu, Juil, uMe-
IOIIUX TPYAHOCTH ¢ uyTeHueM rmrockonedatHoro Tekcra TOI'BYK «TamboBckast obnacTHas yHU-
BepcanbHas HayyHas oubanoreka uMm. A.C. Ilymkuna» @unnan «CnenuanbHast OuOIMOTeKa A7
crenbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (moroBop o corpyanudectBe oT
10.10.2024 Ne 0001).

7.4.2. UndopMannoHHbIe CIPABOYHbIE CHCTEMbI
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1. CnpaBounas npaBoBas cucreMa Koncynerantllimtoc (10roBop mocraBku, aganTaluu U
compoBOXACHUS dK3eMIUIIpoB cucteM KoncymnpranTlImoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cucrtema 'TAPAHT» (norosop Ha yciy-

' 110 compoBoxaeHuI0 0T 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpeMeHHbIe Tpo(eccuoHaIbHbIE 0a3bI JaHHBIX

1. ba3a maHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMALMOHHO-00pPa30BaTEIbHON MPO-
rpammbl «PocmeTton» (moroop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoii snextponnoii oubnuorexku eLIBRARY.RU — poccuiickuii nH-
(bopMaOHHO-aHATUTUYECKUI OPTalI B 00JACTH HAYKH, TEXHOJOTHH, MEIUIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

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

4. OrtkpbiTeie naHHble @DenepaibHON  CIyX OBl T'OCYIapCTBEHHOW CTaTUCTUKH -

https://rosstat.gov.ru/opendata

7.4.4. JIMueH3HOHHOE U CBOOOJHO pacnpocTpaHsieMoe NPorpaMmMHoe odec-
NeYeHue, B TOM YHMCJIe 0Te4eCTBEHHOI0 NPOU3BOICTBA

Ne Haumenosanue PazpaboTunx HocrynHocts Cceinka Ha EnuHbIi PexBu3uTel noa-
1O (mpaBoo6iia- | (JIMIIEH3UMOHHOE, | PEecTp POCCHUCKUX TBEPIKIIAIOIIETO J0-
JaTep) cBoOoaHO pac- | mporpamm mist D9BM | kymeHra (pu Hau-
npoctpansgemoe) | u Bl (mpu HamIaMm) 9UH)
1 Microsoft Windows, Microsoft JInnensnonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk mei-
CTBUSL: OECCPOUHO
2 | AwnrtuBupycuoe npo- | AO «JlaGoparo- | Jlunensuonnoe | https://reestr.digital.g | CyGnuiieH3noHHbIH
rpammHoOe obecrniede- | pus Kacmepcko- ov.ru/reestr/366574/? noroeop ¢ 000
nue Kaspersky ro» sphrase_id=415165 «Codrekcy ot
Endpoint Security ms (Poccust) 17.12.2025 Ne 6/1,
OusHeca CPOK JICHCTBHUS: €
18.12.2025 mo
17.12.2026
3 | MoiitOduc Crangapr- | OOO «Hogbie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
HBIH - o0JiauHbIE TEX- ov.ru/reestr/301631/? «PyGUKOHY
OducHbIil makeT Hostorun» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUIsl paboThI C JIOKY- cust) 03641000008190000
MEHTaMU U MOYTON 12
(myoffice.ru) CpPOK JieiicTBHs: Oec-
CPOYHO
4 OducHblii maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«PT7-Oduc» ov.ru/reestr/306668/? «Codrekc»
(meckTorHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JIeHCTBUS: Oec-
CPOYHO
5 OneparrionHast cu- OO0O "Bazansr | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pazo- | cBoboaHOE MpO- ov.ru/reestr/303262/? «Codreke»
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ot 24.10.2023 Ne

BaHHE rpamMMHoe obec- sphrase_id=4435015
neyeHue" 03641000008230000
07
CPOK JeHCTBH: Oec-
CPOYHO
6 | Iporpammuas cucte- | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.g JIMLeH3MOHHBII
Ma Juist oOHapyxeHust | ruart» (Poccus) ov.ru/reestr/303350/? | morosop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 THUILIaruaT) OT
BaHMH B y4eOHBIX U 16.05.2025 Ne 10567,
Hay4HBIX paboTax CPOK JICHCTBUS: €
«AnTtnmiaruat BY3» 16.06.2025 mo
(https://docs.antiplagia 15.06.2026
us.ru)
7 Acrobat Reader Adobe Systems | Cso6omro pac- - -
- IPOCMOTP JTOKYMEH- POCTpaHsIEeMOe
toB PDF, DjVU
8 Foxit Reader Foxit CBoGojHO pac- - -

- IPOCMOTP JOKYMEH- Corporation

toB PDF, DjVU

HpOCTpaHsIeMoe

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHHKAUMOHHOM ceTH «AHTEp-

HE»

TauT IlIrocy

Has 6uOnmoreka. «Mup SHIMKIONETUN

1)
2)
3)
4)
5)
6)
7)
8)

. http://biblioclub.ru

CDTOwiki: 6a3a 3nanwuii mo nuudposoii Tpanchopmarnuu https://cdto.wiki/

Pexum noctyna:.garant.ru - cnpasouno-npasosas cucrema «[CAPAHT»
Pexum noctyna: www.consultant.ru - cnpaBo4Ho-TipaBoBas cucreMa «KoHCyb-

http://www.csrjournal.com/liveexperience/socreports/ Poccuiickasi TrocyaapCTBEeH-

7.4.6. HudpoBble HHCTPYMEHTbI, IPUMEHsIeMbIe B 00pPa30BaTe/IbLHOM IPO-

mecce
LMS-mnardopma Moodle
Bupryansnas nocka Mupo: miro.com
BupryansHas nocka SBoardhttps://sboard.online
BuptyansHas nocka Padlet: https://ru.padlet.com
Ob6naunsle cepBucsl: Anaexc./luck, O6mnako Mail.ru
Cepsucol onpocos: Suaexc @opmer, MyQuiz
Cepsucol BuseocBs3u: SHnekc teaemoct, Webinar.ru
CepBUC COBMECTHOW pabOThI HaJa MPOCKTaMU
http://www.trello.com

TUTSt

HeOOJIBIIINX

rpynn  Trello

7.4.7. llndpoBbie TEXHOJOIMH, IPUMEHsIEMbIe IIPH U3YYCHHUHU JUCHMILIHHbBI

Ne | LincdpoBbie TexHOIOTUN Bunasr yueOHoli pabotsl, Beimon- | @opmupyemsie | UK
HSIEMBIE C IPUMEHEHUEM IU(PO- | KOMIIETCHIUU
BOM TEXHOJIOTUU
1. O0a4yHbBIe TEXHOIOTUHA Jlexuun VYK-1 N-2yk1 -
CamocTrosTensHas paboTta Haxonut u xputH-
YECKH aHAIU3UPY-
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er wuH(pOopMaLHIO,
HEOOXOIUMYIO ISt
pEIICHUsT TIOCTaB-
JICHHOM 3aJ1auu

I/II[-SVK.l — Pac-
CMaTpUBaeT  BO3-
MOJXKHBIC BapHaH-
THI peIIeHUs 3a/1a-
9, OILEHWBAs WX

JOCTOHMHCTBA u
HEIOCTAaTKHU
I/II[-4yK.1 — Apr—
MCHTHPOBAHO

dbopmMupyer  co0-
CTBEHHBIE CYXX[e-
HUSL ¥ OLICHKH, OT-
nnyaer (akTel OT
MHEHUA U HUHTEP-
mpeTtanuii B pac-
CYyXACHUSIX  Jpy-
THX  YYaCTHHUKOB
JeSITETbHOCTH,
MpUHUMAaET 00oc-
HOBaHHOE  pellle-
HUE TOCTaBJIECHHON
3aauu

N/1-5yk1 — Ompe-
JIeNsieT U OLIeHUBa-
€T  TOCJIEACTBUS
BO3MOXHBIX  pe-
IMIEHUM 3a1aun

bonbmine JaHHBIC

CaMocTosTenbHas pa60Ta

Jlexuuu VK-1 N-1yx1—

Ananusupyer 3a-
Jlavy, BBIICISS ee
0a30BBIE  COCTaB-
JISIIOIIIHE, ocy-
[IECTBIAET JEKOM-
MTO3UIMIO 3aa4YH
NJI-2yk-1—
Haxonut u xputu-
YECKU aHaJIU3UPY-
er wuH(pOpMaIHIO,
HEOOXOUMYIO IS
pEIIeHUsT IOCTaB-
JICHHOM 3aJa4M.

8. MaTepuaJibHO-TeXHHYECKOe o0ecrnevyeHne TUCIUIINHBI (MOaYJist)

YyeOHast  ayauTo-
pus Ana mpoBene-
HUS 3aHATHH JIEK-
MHOHHOTO THma (T.
MuuypHHCK, YL
WuTepHanmoaHb-
Has, 1. 101, 2/32)

1. XKamro3u ropu3oHTaNbHBIE HA TPYU OKHA (MHB.
Ne 2101065486)

2. NnTepaktuBHas nocka (maB. Ne 2101040205)
3. Cucremublii KomruiekT: mporeccop Intel
Original LGA 1150, Bentmmsitop Deepcool
THETA 21, marepunckas miara ASUS H81M-
K<S-1150 iH, mamsare DDR3 4 Gd, >xecTkmit
muck 500 Gb, kopnyc MAXcase H4403, 0ok
nutanus  Aerocool 350W (1 wmHB. Ne

1. Microsoft Windows 7 (nurieH-
3usg ot 31.12.2013 Ne 49413124,
OeccpouHo).
2. Microsoft Office 2010 (nuuen-
susg ot 04.06.2015 Ne 65291658,
0OeccpouHo).
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21013400740)

4. TIpoextop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D
5. HabGopsl neMoOHCTpannoHHOTO 000pyI0BaHUS
1 y4eOHO-HaTJISTHBIX TIOCOOMIA.

YyeOHast  aymuTo-
pus A TpoBee-
HUS 3aHATHA CEMHU-
HapcKoro THIA,
TPYNIOBBIX W WH-
TUBUTYaITbHBIX
KOHCYNbTALMM, Te-
KYIIETO KOHTPOJIA U
MPOMEKYTOUHOMN
arrectaruu (r. Mu-
YypuHCK, yi1. HW=n-
TCpHAllMOHAJIbHAA,
mom Ne 101, 2/14)

1. Becol ananutmueckue «Kepn» (uHB. No
2101042959);

2. Becwst BJIT-3100I1 (umaB. Ne 2101042957);
3. Becw nabopatopubie kBaapatHeie BKJI-500
(naB.Ne2101042952) 4. Becsl anek-
TPHUICCKHC (uHB. Ne 2101042955);
5. Kowmmerotep 286 (mHB. Ne 2101042954);
6. Kommbrorep 486 (uuB. Ne 2101042962);
7. Kowmmerotep 436 (mHB. Ne 2101042961);
8. Konsekrop termoBoit (nHB. Ne 2101063509);
9. Mounutop CTx.84 (mHB. Ne 2101060043);
10. Becol anamutmyeckue BJID-200 (uHB. No
1101044663; 1101044660; 1101044659);
11. Bece BJIK-500 (muB. No 1101044653);
12. Bnaromep ansa 3eneHod Macchl (MHB. No
1101044735);

13. JlpoiiHoi BeITSDKHOM mkad (wHB. No
1101044761);

14.  JlopuBarorpadp  AII-102  (mHB. Ne
1101044769);

15. KomnbroTepusupoBaHHas HH(ppaKpacHas
aHanmutndeckas cucrema PSCO/ISIIBM-PC4250
(uHB. Ne 1101044768);
16. Muxkpockon Owuonornyeckuii (uMHB. No
1101044749);

17.  PH-merp (uuB. Ne  1101044693;
1101044690; 1101044688; 1101044687,
1101044684, 1101044683; 1101044682);

18. Cron 2-x TymOoBbI (HB. Ne 1101044718);

19. TepmocraTr yHHBepcaibHbIM (MHB. Ne
1101044678);
20. DOTORIEKTPOKOIIOPUMETP (nuHB.Ne

1101044670; 11101044668;1101044669)

YyeOHast  aymuTo-
pusi A1 camocCTOf-
TeIbHON paboTsl (T.
MuuypHHCK, YL
NHTepranmonaib-
Has 101; 3/2396)

1. Jlocka kmaccHas (mHB. Ne 2101063508)
2. Kamrozu  (muaB.  Ne  2101062717)
3. Kamrozm  (maB.  Ne  2101062716)

4. Kowmmerotep Celeron E3500, mar. mmara
ASUS, onep.mamsate  2048Mb,  monuTOp
19"AOC (uHB.Ne 2101045283, 2101045284,
2101045285)

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

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

8. Kommprotep TOopHamo Cope-2 (mHB.Ne
1101045116, 1101045118, 1101045117)
9. Dkpan na mratuBe (uHB.Ne 1101047182)

1. Microsoft Windows XP,7 (iu-
LEH3Us oT 31.12.2013 Ne
49413124, 0OeccpodHo).
2. Microsoft Office 2003, 2010
(muem3uss  or  04.06.2015 Ne
65291658, 0OeccpodHo).
3. AutoCAD Design Suite
Ultimate (morosop ot 17.04.2015
Ne 110000940282);
4. nanoCAD (Bepcust 5.1 nmoxanb-
Has, oOpasoBaTelbHAs JHLECH3MS,
cepuiinblii Homep NC50B-270716
JIMIEH3US  JeHCTBUTEIbHA Oec-
CpPOYHO, OecruiaTHas).
5. IlporpamMMHBIi ~ KOMILIEKC
«ACT-Tect Plus» (aumieH3u0HHBIH
norogop ot 18.10.2016 Ne JI-
21/16).
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KommbrorepHas texnuka mnoxkimroueHa k cetu | 6. [MC Maplnfo Professional 15.0
«uaTtepuer» n obecrnedena poctynmoM B SUOC | mmas Windows mis yueOHBIX 3aBe-
YHHUBEPCHUTETA. JEHUH (JMIIEH3UOHHBIA JIOTOBOP
ot 18.12.2015 Ne123/2015-y)

[Tporpamma cocrariieHa B coorBercTBUU ¢ TpeboBanmsivu @I'OC BO mo HampaBiIeHHIO

19.03.01 buorexHonorusi (ypoBeHb OakanaBpHaTa), YTBEp:KACHHOTO NpHKa3oM MHUHHCTEPCTBA
obpa3zoBanns n Hayku PO Ne 736 or 10.08.2021.

ABTOp: mpodeccop kadeaprsl OMOIOTUU U XUMUH, TOKTOp c¢/x Hayk [llenkoBHukosa H.B.

Penensent: Crenannosa JI.B., mpodeccop kadeapsl arpoXUMUH ,[IOYBOBEICHUS U arpodKOJI0-
rum, 1.0.H

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpeovosanusimu @IOC BO

IIporpamma paccMoTpeHa Ha 3acellaHMM Kadeapbl OMOJIOTMM U XUMHUH (TMpoToKoa Ne 8
oT «4» anpens 2022 r.)

ITporpamma paccMoTpeHa Ha 3aceJaHuM y4eOHO-MeTouueckoi komuccuu [lnogoosomi-
Horo uHcrtutyra uM. U.B. Muuypuna Muuypunckoro I'AY (nmpotokon Ne 8 ot «18» anpens
2022r.)

[IporpaMMma yTBepxkaeHa pereHrueM Y4eOHO-METOUUYECKOI0 COBETa YHUBEPCUTETA
npoTokoi Ne§ ot «21» ampensa 2022 r

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

[IporpamMma paccMoTpeHa Ha 3acenaHuu kadeapsl ouonoruu u xumuu (mpotokoa Ne 10
oT «10» utonst 2023 r.)

[IporpamMma paccMoTpeHa Ha 3acelaHUU y4eOHO-METOAMYECKONH KOMHCCHUU HMHCTUTYTA
(byHaaMEHTAIBbHBIX M MPUKIAIHBIX arpobuorexHonoruii um. M.B. Muuypuna MuuypuHCKOro
I'AY (npotokon Ne 11 ot 19 urons 2023 r.).

[Iporpamma yTBep)kJIeHa Ha 3aceaHMU Yy4eOHO-METOJUYECKOrO COBETa YHHBEPCHUTETa
(mporokon Ne 10 ot 22 utons 2023 r.).

IIpozpamma nepepabomana u oononnena 6 coomeemcmeuu ¢ mpebosanuamu PI'OC BO
[IporpamMma paccMoTpeHa Ha 3acejaHuu Kadeapbl OMOI0ruu U XuMuu (poTokoia Ne 9 ot
«b6» mas 2024 1.)
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[Iporpamma paccMoTpeHa Ha 3acellaHUHM y4eOHO-METOAMYECKON KOMHUCCHH WHCTUTYTa
(GyHIaMEHTAIBHBIX W MPHUKIATHBIX arpoOuoTexHonoruii uM. U.B. Muaypuna MugaypuHckoro
I'AY (npotokon Ne 10 ot 20 mas 2024 ).

[IporpamMma yTBepk[eHa Ha 3acelaHUd Y4eOHO-METOAUYECKOTO COBETa YHUBEPCHUTETA
(mporokon Ne 10 ot 23 mas 2024 ).

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

IIporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl OM0JIOrud U XuMuM (mpoTokoi Ne § ot
«02» anpens 2025 r.)

IIporpamma paccMoTpeHa Ha 3acelaHMM y4eOHO-METOAMYECKOH KOMUCCHM HHCTUTYTA
(byHIaMeHTaNBHBIX M MPHUKIAIHBIX arpoOuorexnonoruii uM. M.B. Muuypuna MuuypuHCKOTO
I'AY (mmporokon Ne 8 ot 21 anpens 2025 ).

[Iporpamma yTBepK/€Ha Ha 3aCENaHUU Y4EeOHO-METOJMUYECKOTO COBETAa YHHUBEPCHUTETA
(mpotokos Ne 8 ot 23 anpens 2025 r).

IIpoepamma nepepabomana u dononnena 6 coomgemcmeuu ¢ mpebosanuamu @I'OC BO

[Tporpamma paccMoTpeHa Ha 3acelaHuM Kadeapsl OM0IOTHU ¥ XUMHH (IPOTOKO Ne 8 ot
«03» anpens 2026 1.)

[Iporpamma paccmoTpeHa Ha 3acelaHu Y4eOHO-METOJUYECKON KOMHUCCHU WHCTUTYTA
byHIaMeHTallbHBIX U MPUKJIAAHBIX arpobuorexHonoruii uM. M.B. Muuypuna MuuypuHCKOro
I'AY (mpotokon Ne 8 ot 20 ampenst 2026 t).

[IporpamMma yTBepk[eHa Ha 3acelaHUUd Y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA
(mporokon Ne 7 ot 22 anpenst 2026 r.).

OpurvHan JOKyMEHTa XpaHUTCS Ha Kadeape caloBOACTBA, OMOTEXHOJOTUN U ce-
JEKLHUH CEJIbCKOXO3SIMCTBEHHBIX KYJBTYD
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