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1. lean ocBoOeHNS JUCIUILINHBI (MOIYJIs1)
OCHOBHBIMU TIETISIMH OCBOCHUS TUCIIMITITHHBI (MOJTYJIsT) SIBJISIFOTCSL:
- IPUOOpPETEHHE TEOPETHYCCKUX 3HAHUHN, HEOOXOIUMBIX JJIsi (POPMHUPOBAHUST OCHOBHBIX TTOHSI-
TUH B3aMOCBSI3U CBOMCTB, COCTaBa M CTPOCHUS MOJICKYJI BEIECTB, UX UACHTU(DUKAIIH,
- pa3BUTHE y O0YYAIOIIUXCS JTUUHOCTHBIX KauecTB, (POPMHUPOBAHUE OOINEKYIbTYPHBIX U
obmenpodeccCuoHaIBHBIX KOMITETSHITUMN.

2. MecTOo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTeibHON POrpaMMbl

JuctunianHa «AaHAIMTHYECKas XUMHS H  (PU3UKO-XMMHUYECKHE METOAbl aHAIM3a)
otHocutcs K brioky 1. Iucuumuimast (Moaynu) O6s3arenbHas yacth (b1.0.05).

OcBoeHuE TaHHON NUCIUIIMHBI OCHOBAHO HA 3HAHUSIX, YMEHHUSIX U HaBbIKaX TaKUX JIUC-
[UIUIAH, KaK : «Opranndeckas xumusy», «OO0mmas u Heopranuueckas XuMus», «OCHOBBI OMOXH-
Mun». B cBOW odepenn, MUCHUILIMH (MOJYJIb) SIBISETCS OCHOBOIIOJNATAIOIICH ISl M3ydeHUs
MOCIEAYIOMUX TUCIHUILTUH: «Dusnonorusi pacrenuiiy, «llumesas omorexHonorusy, «buorex-
HOJIOTHS PACTCHHI», «DKOJOTHYECKasi OMOTEXHOJIOTHSI.

3. [lnanupyemMble pe3yIbTaThI 00y4YeHHs M0 JUCIHHILUINHE (MOIYJIIO0),
COOTHECEHHbIE ¢ IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeIbHOI
NMPOrpaMMblI

OcBocHHE TUCITUTUIMHBI HAITPABJICHO HA (DOPMHUPOBAHKE CIICIYIOMIMX KOMIICTCHITHIA:

YK-1. CnocobOeH oCylIecTBIsITh MOUCK, KPUTUYECKUI aHAlU3 U CUHTE3 WH(POpMaIluu, MpHU-
MEHATHh CUCTEMHBIN MMOAXOJ JIsl PEIICHHS TTOCTABJICHHBIX 33124

OIIK-1. Crnocoben u3yuyaTh, aHAJIW3UPOBATh, HCIOIH30BaTh OHOJIOTHYECKHE OOBEKTHl U
MIPOIIECCHI, OCHOBBIBASICh HA 3aKOHAX W 3aKOHOMEPHOCTSX MaTeMaTHYEeCKUX, (PU3NISCKUX, XU-
MUYECKHX U OMOJOTHYECKHUX HAYK U UX B3aUMOCBSI3SAX

OIIK-7. CrtocoOeH POBOAUTH 3KCIICPUMEHTAIBHBIC UCCIICIOBAHMS U UCIIBITAHUS TI0 3a1aH-
HOM METOJMKe, HAOIIOJACHUS U M3MEpeHus, o0pabaThlBaTh U WHTEPIPETUPOBATH IKCIICPUMECH-
TaJbHbIC JaHHBIC, IPUMEHSSI MaTeMaTu4YecKue, puznueckne, PU3NKO-XUMUYECKHE, XUMUUYECKHE,
OHoJOTrHYeCcKre, MUKPOOHOIOTUYECKHUE METOIbI

Kox u naume- Kputepuu onieHnBanus pe3ynbTaToOB 00yUEHHS
HOBaHUE YHU- Konm u na- HU3KHAMN
BEPCAlbHON | MMeHOBaHWE | (AOMOPOTO-
KOMIICTCHIIMM | MHIUKATOpa | BBIHA, KOMIIC-

JOCTIDKEHHUS | TEHIHUs HE | MOPOTOBBIM | 0a30BBIif POJBUHY-

yHUBEpCcadb- | cPopMHUpO- TBII

HBIX KOMIIe- BaHa)

TEeHIINI
Kareropus ynuBepcanbHbIX KOMIETeHIINH - CHCTEMHOE U KPUTHUYECKOE MBITIIICHUE

VK-1. Cnoco- | U/I-1yx1 — He ana- | Cnabo aHa- B nocra- | Ha  BBICO-
OCH OCyIIecT- | AHATU3UPY- | JIU3UPYET JTU3APYET TOYHOH CTe- | KOM YpOBHE
BIISITh TIOHCK, | €T  TIOCTaB- | TOCTABIIEH- MOCTaBIICH- | IEHU aHajH- | aHAJIU3UPY-
KPUTUYECKHI | IEHHYIO 3a- | Hyl0 3ajady, | Hyl0 3ajJa- | 3MpyeT I0- | €T TIOCTaB-
aHallu3 U CUH- | 1ady, BBIJAE- | BBIACNSISL €€ | 4y, BbIJe- | CTABICHHYIO | JICHHYIO
Te3 uH(popma- | s ee 6azo- | 6a3oBele co- | M ee Oa- | 3a7Aa4yy, BBHI- | 337a4y, BBI-
MK, TpUMe- | BBIE COCTaB- | CTABISAIONINE, | 30BbIE  CO- | Aenss ee Oa- | menmsist  ee
HATh CHCTEM- | JISIOIIIHE, OCYIIECTBIISI- | CTaBJISIO- 30BbIe  CO- | 6a30BBIC
HBI TIOJIXOJ | OCYIIECTBISA- | €T JOEKOMIIO- | IIIHe, OCYy- | CTaBISIO- COCTaB-
JUTSL  pPEIIeHHs | €T JCKOMIIO- | 3UIMI0 3ajla- | MECTBISET | e, OCYIe- | JSIOINe,




MOCTaBJICH-
HBIX 3aJ1a4

3ULMIO 3a7a- | 4u JIEKOMIIO- CTBIISIET Jie- | OCYIIECTB-
qu 3ULHMIO  3a- | KOMIIO3HITHIO | JISET ze-
Jaqu 3aJa4n KOMIIO3H-
IIMIO 3a]]a4r
UJ-2yx1 - | He moxet | Hengocra- Hocratouno | YcmemHo
Haxomutr u | HAXOOUTh ¥ | TOYHO HA- | XOPOILIO HAa- | HAXOAUT U
KPUTUYECKH | KPUTHYECKH | XOJUT U | XOJUT U KPHU- | KPUTHUCCKU
aHAJIM3UPYET | aHAIU3UPO- KPUTUYECKH | THUECKHU aHaIU3UPY-
nHpopma- BaTb WHGOP- | aHATU3UPY- | aHATM3UPYET | €T  HHGOP-
U0, Heo0- | Mamuio, He- | eT wuH)Op- | uHPOopMa- Malluo, He-
XOIUMYIO 00XOAMMYI0 | MaIluio, He- | M0, Heo0- | 00XOIUMYIO
JUTSL PEIICHUS | ISl pEeHICHHsI | OOXOAMMYIO | XOIUMYIO Uil pelie-
MOCTaBJICH- MOCTaBJICH- JUISL  perie- | I PEIICHUs | HUS Io-
HOM 3a1a4n HOM 3a1a4n HUS Mo- | MOCTaBJICH- CTaBIICHHOM
CTaBJICHHOW | HOH 3aaun 3a7a4n
3aJa4u
NJ-3yk1 — | He MoxeT | Cnabo pac- | Xopoio OTian4yHO
Paccmarpu- | paccmarpu- CMaTpuBaeT | paccMaTpu- | paccMmaTpu-
BaeT BO3- | BaTh BO3- | BO3MOJKHBIE | BaeT BO3- | BAET  BO3-
MOJKHBIC Ba- | MOKHBIC Ba- | BAPUAHTHI MOXKHEIE Ba- | MOKHBIE
pUAHTBI pe- | pUAHTBl pe- | PEIICHHS pUAHTBI pe- | BApUAHTHI
IICHUS 3aa- | MICHUsS 3aja- | 3aJa4H, HICHUST 3a/a- | perIeHus
YW, OLICHUBAs | YM, OLIEHUBAs | OLICHUBAas 4y, OLIEHUBAs | 3a1a4H,
HX JIOCTOMH- | MX JOCTOMH- | X JIOCTO- | UX JIOCTOMH- | OLICHUBAs
CTBA U He- | CTBAa M He- | MHCTBA W |CTBAa M He- | UIX  JOCTO-
JIOCTaTKU JIOCTaTKU HEIOCTAaTKU | JIOCTaTKH UHCTBA H
HEIOCTAaTKU
U-4yx1 — | He moxeT | HeyBepen- | loctatouno | OTiaudHO
AprymeHTH- | hopmupo- HO (¢opmu- | yeTko  Qop- | hopmupyer
poBaHo (op- | BaTh coOCT- | pyeT coOCT- | MUpYeT cO0- | COOCTBEH-
MUpPYET COO- | BEHHBIE CYX- | BEHHbIE CTBEHHbBIC HblE  CyX-
CTBEHHBLIC JICHUS U | CY)KICHUS U | CY)XKJICHUS W | ICHUS u
CY)KJIGHUSI U | OLIEHKH, OT- | OLICHKH, OLICHKH, OT- | OLICHKH,
OIICHKH, OT- | Tn4yaeT (ax- | oTIIMYaeT audaetr ¢ak- | OTIUYaeT

auyaer (ak-
TBI OT MHe-
HUM U HH-
TeprpeTaun
B paccyxne-
HUSX APYTHX
YYaCTHUKOB
JIEeSATCIbHO-
CTH, TPUHHU-
MaeT 00oc-
HOBaHHOE
peleHue mo-
CTaBJICHHOM
3aJ1a9u

TBl OT MHE-
HUM W WH-
TepIpeTanuin
B paccyxnie-
HUSAX JPYTUX
YYaCTHUKOB
JIesITeIIbHO-
CTH, TIPUHH-
Maer 00o0c-
HOBaHHOE
peLIeHne I10-
CTaBJIICHHOM
3aJa4u

dakTel  OT
MHEHHH |
WHTEpIIpe-
Tanuu B
paccyxe-
HUSAX JpY-
UX yd4acT-
HHUKOB JIes-
TEIIBHOCTH,
MPUHUMAET
000CHO-

BaHHOE De-
LICHHUE TO-
CTaBJIICHHOM
3a1a4uu

TBI OT MHEe-
HUA W WH-
TepIpeTanun
B paccyxe-
HUSAX JAPYTHUX
YYaCTHUKOB
JesITeIIbHO-
CTH, TIPUHH-
Maer 00o0c-
HOBaHHOE
pelIeHue Io-
CTaBIICHHOM
3aJaun

dakTel  OT
MHEHHH WU
UHTEpIpe-
TaIuu B
paccyxie-
HUSX  JpYy-
TUX y4acT-
HUKOB JIesi-
TEIIHLHOCTH,
MPUHUMACT
000CHOBaH-
HOE pere-
HHE Io-
CTaBIICHHOM
3aJaun




UJ-5yx1 - | He moxer | HeyBepen- | Jlocrarouno | OTin4HO
Omnpenensier | onpenenars | Ho  Ormpe- | UETKO OIpe- | ONpeAeseT
U OIICHUBACT | U OICHUBAThH | ACNIsET U | JenseT U | U OlECHUBA-
MOCJICACTBUS | MOCJIECJACTBHS | OLICHUBAECT | OLICHMBAECT €T MOoCIE-
BO3MOKHBIX | BO3MOXKHBIX | IOCJIEACT- MOCJIEACTBUS | CTBUSL BO3-
peleHuit peleHuit BUS BO3- | BOSMOXHBIX | MOKHBIX
3aJa4u 3aJauu MOXKHBIX peleHui pelIeHuni
peLeHuit 3aa4u 3a1a4u
3aJauu
Kareropus o6mienpodeccnoHaIbHBIX KOMITETEHINH — EcTecTBeHHOHAYYHAsI TOATO-
TOBKa
OIIK-1. Cmo- | UO-1lomk: — N-Lonk1 He 3Ha- ITnoxo Xopomo
co0OeH u3y4arts, | JleMoHCTpH- — JIEeMOHCTpHU- | €T OCHOBHBIC | 3HAET OCHOB- | 3HACT oc-
aHAJIM3HUPO- pyeT 3HaHHE | pyeT 3HAaHHUE | 3aKOHBI U | HBIC 3aKOHBI M | HOBHBIC 3a-
BaTh, WCIIOJb- | OCHOBHBIX OCHOBHBIX 3aKOHOMEp- | 3aKOHOMEPHO- | KOHbI H 3a-
30BaTh OHOJIO- | 3aKOHOB U | 3aKOHOB M 3a- | HOCTH MaTe- | CTH MaTeMa- | KOHOMEPHO-
THYECKHe O0B- | 3aKOHOMEPHO- | KOHOMEPHO- MAaTHYECKHX, | THYCCKUX, CTH MaTeMa-
eKTBl W Tpo- | CTeH Marema- | cTeil Marema- | QU3MUYSCKUX, | (GU3UUECKUX, | THUCCKHX,
[IECCHI, OCHO- | THYECKHX, THYECKHX, XUMAYECKUX | XUMHYCCKHX U | (PU3MUCCKHUX,
BBIBAsSICh Ha | Qusnyeckux, | Qu3MUecKux, | MW OHoNOrU- | OHoIorKye- XUMHUYECKUX
3aKOHAaX M 3a- | XUMUYECKUX U | XUMHUYECKUX U | YECKUX HAayK | CKUX HayK U | U OHOJIOrH-
KOHOMEPHO- ouoIroruye- ouorornye- W WX B3aW- | UX  B3aWMO- | YECKHX HayK
CTIX MaTeMa- | CKHX HayK M | CKHX HayK M | MOCBsi3ed B | CBsi3eld B OMO- | M UX B3au-
TUYECKUX, (HU- | UIX  B3aUMO- | UX  B3aUMO- | OMOTEXHOJIO- | TEXHOJIOTMYE- | MOCBsI3eii B
3WYECKUX, XH- | CBsA3eW B OMO- | CBsA3el B OMO- | THYECKOM CKOM TMpOW3- | OMOTEXHOIIO-
MHYECKHUX U | TEXHOJIOTHYE- | TEXHOJIOTHUYC- | TMPOM3BOJCT- | BOJCTBE THYECKOM
OMOJIOTMYECKUX | CKOM TIPOHM3- | CKOM TIpOM3- | BE MIPOU3BOJICT-
HAYyK W WX | BOJACTBE BOJICTBE BE
B3aHMOCBS3IX NU-20mk1 — | UW-20mkr — | He BBIABIS- | He Bcerda | Jlocrarouno
Brisasier Brisasier €T CYUIHOCTh | BBISBIISET YacTO  BBI-
CYIIHOCTh U | CYUIHOCTh W | © OCOOCHHO- | CYIIHOCTh U | ABJSET CYIII-
OCOOCHHOCTH | OCOOCHHOCTH | CTH OHOJIO- | OCOOEHHOCTH | HOCTh M OCO-
ouosoruye- ouosoruye- THYECKUX Oouonoruue- OCHHOCTH
CKHX OOBEK- | CKHX OOBEK- | OOBEKTOB M | CKMX OO0BEK- | OMoIoruye-
TOB W MPOIEC- | TOB U TPOIIEC- | MPOIECCOB, TOB M MpOIEC- | CKUX OOBEK-
COB, OCHOBBI- | COB, OCHOBBI- | OCHOBBIBAsSICh | COB, OCHOBBI- | TOB U TPO-
BasCh Ha 3a- | BasCh Ha 3a- | HA 3aKOHAX M | BasCh Ha 3a- | [[ECCOB, OC-
KOHAX W 3aKO- | KOHaX M 3aKO- | 3aKOHOMEpP- | KOHaX W 3aKO- | HOBBIBAsCh
HOMEPHOCTSAX | HOMEPHOCTSX | HOCTSX Ma- | HOMEPHOCTSX | Ha 3aKOHAX W
MareMarhye- | MaTeMaThde- | TeMaThde- MaTeMaTuye- | 3aKOHOMeEp-
CKuX, (usnue- | cKux, Qu3nue- | CKUX, (GU3U- | CKUX, QU3UYE- | HOCTAX  Ma-
CKMX, XHMH- | CKHX, XHMH- | YECKHUX, XH- | CKHX, XHMH- | TEMaTHhye-
YECKUX U OHMO- | YeCKUX M OMO- | MUYEeCKHX U | YeCKUX W OWO- | CKHX, (U3u-
JIOTHYECKHUX JTIOTHYECKHUX Ouojornye- | JOTHYECKUX YECKHX, XU-
HAyK M WX | HAYK W WX | CKAX HAyK M | HAYK © WX | MUYECKUX M
B3aMMOCBS3SIX | B3aHMOCBS3SX | UX B3aWMO- | B3aMMOCBS3IX | OMOJIOrHYe-
CBSI3X CKHUX HayK U
HX B3aHUMO-
CBSI3SIX
Kareropus oOuienpodeccuoHanbHbIXx KoMIeTeHIM - MccnenoBanus, KyJlbTypa dKc-
IEpUMEHTA
OIIK-7. Cmno- | Ud-1onk-7 — | He Bnageer | He Bcerna | locrarouno | Beerga
cobeH mpoBo- | Brmageer me- | MeToauKoOM BJIaJIEET JacTO  BJa- | BIaleeT U
JUTh  DKCHe- | TOJAUKOM DKCIEPUMEH- | METOAMKOM | IEET  METO- | IPUMEHSET




pUMEHTAJTb- OKCIIEPUMEH- | TAJIBHBIX HC- | DKCIIEPHU- JTUKOW  JKC- | METOJIUKY
HBIE MCCIENO- | TATBHBIX HC- | CICIOBAaHUN | MEHTaJb- nepuMeH- 3KCHEepHU-
BaHHWS W WC- | CACAOBAaHUN | M KCHBITA- | HBIX HCCJE- | TAIBHBIX HC- | MEHTAJIb-
NBITAaHUS 110 | U HCIBITa- | HUM, HAOJIO- | TOBAaHUW M | CJICIOBAHUM | HBIX HCCIIe-
3aJaHHOH Me- | HUM, HAOJIO- | AEHUH W W3- | HCOBITAaHUH, | U HUCOBITA- | JOBAHUU U
TOOUKE, Ha- | ACHUA U W3- | MEPEHUU HaOIro/1e- HUM, HAOJO- | UCIBITAHUH,
OJIfOICHUS W | MEpEHUH HUU W u3- | IeHui U u3- | HaOroe-
U3MEpEHNs, MEepeHun MEpEeHUI HUA U H3-
00pabaThIBaTh MEpeHU I
u uHrepnpe- | U1-2onk.7 — | He ymeer | He  nmocra- | Xoporio OTan4HO
TUPOBATh YMmeer o0pa- | o6pabarsI- TOYHO yMe- | ymeeT oOpa- | ymeer 00-
DKCIEpUMEH- | OaThIBaTh W | BaThb M UH- | €T o00paba- | 6aTeiBaTh U | pabaTbIBaTh
TalbHBIC JaH- | HHTEPIPETU- | TEPIPETUPO- | THIBATh W | HHTEPOPETU- | U HHTEP-
HBIE, IIpUME- | poBaTh JKC- | BaTh JKCIIe- | MHTEPIpPE- | pOBaTh 3KC- | IPETUPO-
HAs MareMa- | IepuMEeH- pUMEHTab- | THPOBATH nepuMeH- BaTh JKCIIE-
THYeCcKue, GU- | TabHbIE HbIC JaHHBIC, | SKCIIEPH- TaJIbHBIC pUMEH-
3uueckue, Qu- | JaHHEIE, TIPUMEHSIS MEHTaJIb- JaHHBIC, TaJbHbIC
3UKO- TIPUMCHSIS MareMaruye- | Hple  JaH- | IpUMEHsA JTaHHBIC,
XUMHUYECKHUE, | MaTeMaThue- | CKHe, OWO- | Hble, TIpH- | MaTeMaTH4e- | MPUMECHSS
XUMUYECKHE, | cKue, Ouo- | pusudeckue, | MEHssl Ma- | CKkue, OHO- | MaTeMaTu-
OuoJiornue- dbu3nvecKue, | XMMUYECKHe, | TemMaTude- | (pu3nyeckue, | 4eckue,
CKHE€, MHKDO- | XUMUYECKHUe, | Ouonormue- | ckue, OWoO- | XumMHuueckue, | omodusu-
ouosoruue- Owojoruye- | CKMe, MHUK- | pU3HYe- Ouoyiornue- | 4ECKHE,
CKHE METOABI | CKHE, MHK- | pOOMOJIOTU- | CKM€, XH- | CKHE, MHUK- | XUMHYe-
poOHoIOrH- | YeCKue Me- | MUYeCKHe, | poOMOJIOTH- | CKHe, OHo-
YeCKHE  Me- | TOMBI Omoyioruye- | 9YeCKue Me- | JIoTude-
TOMBI CKHE, MHK- | TOJBI CKHE, MHUK-
pobuoiio- poOuosioru-
TUYECKUE YECKHEe Me-
METO/IbI TOJIBI
- He npumens- | He Bcerma | Jlocrarouno | Beerna
3011K-7 -|er B Tpo- | IPUMEHSET | IPUMEHSET B | IPUMEHSET
[Tpumensier | dbeccuonans- | B mpodec- | mpodeccuo- | B mpodec-
B mpodec- | HOM Jiesd- | CHOHAJIb- HaJIbHOU CHOHAJIbHOU
CHOHAJIbHOW | TE€JILHOCTU HOM  Jies- | AesTeNbHO- JIeATeIIbHO-
NEeATEILHO- onomormnye- TEJIBHOCTH | CTU OHOJIO- | cTH OHOII0-
CTH OWOJIO- | CKHE W MHK- | OMOJIOTHYE- | THYECKHE | | THYECKUE H
TUYECKHE U | pOOMOJIOTH- | CKHE U | MUKPOOHO- MHUKPOOHO-
MUKpOOHO- Yeckue Me- | MUKpOOHUO- | TOTUYECKUE | JIOTUYECKUE
JIOTUYECKHE | TOABI HKCCIE- | JOTUYECKHE | METOABI HC- | METOABI HC-
METOJIbl UC- | JOBAHUS METOJIbI HC- | CIIEOBaHUS | CJIEI0BaHUS
CJIEIOBaHMS | MHUKPOOpTa- | CJIEIOBAaHUS | MUKPOOPTa- | MUKPOOP-
MHUKpPOOpTa- | HU3MOB (BH- | MUKPOOP- HU3MOB (BH- | TaHU3MOB
HU3MOB (BH- | pycOB, 0ak- | TAaHU3MOB pycoB, 0ak- | (BUPYCOB,
pycoB, ©0ak- | Tepuii) (BUpYCOB, TEpHiL) Gakrepwii)
TepHil) OakTepuit)

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI (MOAYIIS) 00y4aroIUNiCs JOKEH:

3HaThb:

- OCHOBBI CTPOEHUST aTOMOB M MOJIEKYJ

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AUCIHILIUH B MPO(ECCUOHATLHON eI TeNbHOCTH;
- OCHOBBI TeopI/m XI/IMH‘—IﬁCKOﬁ CBs3U B COCANHCHUAX paSHI)IX THUIIOB,



- OCHOBBI CTPOEHUS BELIECTBA B KOHJIEHCUPOBAHHOM COCTOSIHUU;
OCHOBBI XUMUYECKOW TEPMOANHAMHUKHU;
METO/Ibl OITUCAHUSI XUMUYECKMX PAaBHOBECUN B PACTBOPAxX AJIEKTPOJIUTOB ;
- TUJIPOJIU3 COJIEH;
- OCHOBBI XUMHUYECKOU KUHETUKH,
- XUMUYECKHE CBOMCTBA AJIEMEHTOB pa3in4HbIX rpynn [lepuoanyeckoii cuctems [1.H.
MeHnaeneeBa U UX COCIUHECHMUIA;
- OCHOBBI OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA;
- CTPOCHHE U CBOMCTBA KOMIUIEKCHBIX COEIUHEHHI.
Ymers:
- OIPEJEINATH 110 CIIPABOYHBIM JJAHHBIM SHEPIreTHUYECKHE XapaKTEPUCTUKU U FEOMETPUIO
MOJIEKYJI, TEPMOJAMHAMUYECKHE XapaKTePUCTHUKU XUMUYECKUX peakiuii, Benuuunsl pH u
XapaKTEpUCTUKU AUCCOLMALIMU JIEKTPOIUTOB,;
- IPOU3BOJIUTH PACUYETHI KOHIICHTPAI[UH PACTBOPOB PA3IUYHBIX COCAMHEHUH ;
- UCTIOJIH30BATh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX JAUCIUILINH B TPO(ECCHOHATLHON
JESITEIbHOCTH, IPUMEHSITh METO/Ibl MATEMaTUYECKOTO aHaIN3a U MOJCIMPOBAHNUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS
Baagern:
- mpueMaMu 0e30macHoi paboThl B XUMUYECKOH 1abopaTopuy;
- CITIOCOOHOCTHIO K CAMOOPTraHMU3aIMK U CaMOOOPa30BaHUIO.

3.1. Matpuna cooTHeceHHs1 TeM/pa3ejoB Y4eOHO! AMCUMIIMHBI (MOAYJisi) M (popMH-
PyeMbIX B HUX YHHBEPCAJIBbHBIX H 001IenpodeccuoHATbHBIX KOMIIETEeH N

Paznenbl, TeMBI TUCIUTUIMHBI Komnerenimm
VK-1 | OIIK-1 | OIIK-7 | O01iee KOINYECTBO
KOMIICTEHITHI
Paznen 1. OcHOBHBIE ITOHATHA W 3aKOHEI + + + 3
XUMHHU. JDKBUBAJIEHT.
Pazpnen 2. Ctpoenue aroma. Ileproanye- + + + 3

CKHI 3aKOH U nepuoanveCKas CucreMa
XUMHUYCCKHUX 3JICMCHTOB.

Pasznen 3. PeakunoHHas criocOOHOCTH Be- + + + 3
11eCTB. XMMUYECKasl CBS3b.

Paznen 4. Xumnueckas kuneruka. Cko- + + + 3
POCTb XMMHMUYECKHUX PEAKIIUNA U METOJBI €€

peryinupoBaHHusl.

Paznen 5. Xumuyeckoe u (hazoBoe paBHO- + + + 3
BECHE.

Pa3nen 6. DHepreTrika XUMHUYECKUX MIPO- + + + 3
LIECCOB.

Paznen 7. Xumuueckue CUCTEMBI: PacTBO- + + + 3

PbI, AUCHICPCHBIC CUCTCMBIL.

Pa3nen 8. KoMIuiekCHEIE COETUHEHUS. + + + 3
Pazgen 9. OkucnurensHO- + + + 3
BOCCTAHOBUTEJILHEIE CBOMCTBA BEIIECTB.

Paznen 10.O1eKTpOXUMHUYECKUE CUCTEMBI. + + + 3
Paznen 11. HemeTaimuisl 1 UX coeqUHEHUS + + + 3
Pazgen 12. MeTanabl 1 UX COeTUHEHHUS. + + + 3
Paznen 13.Xumuueckas I/IILCHTI/I(I)I/IKaLII/I}I: + + + 3

KAUEeCTBEHHBIM W KOJIMYECTBEHHBIN aHa-
JIN3.

Paznen 14. ®usndeckue u GU3NKO- + + + 3




| XMMIYeCKHe METO/Ibl AHATH3A BEIECTB. | | |

4. CTpyKTYypa H coepKaHue JUCHUILIUHBI (MOYJIs1)

OO0m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 3 3a4eTHHIX enunuil, 108 akaa. 9acos.

4.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

KomuuecTBo akaj. yacoB
10 OYHOM 10 3a09HOMU
Bun 3ansaruit dopme 00y- ¢dopme obOyue-
YEHHUS HHUS
6 cemectp 2 Kypc
OO01mas TpyI0eMKOCTh TUCITATITHHBI 108 108
KonrakTHas paboTta oOy4aronuxcs ¢ npernogaBaTeinem, T.4. 36 12
AyIUTOpHBIE 3aHATHS, U3 HUX 36 12
JIEKIIUU 18 2
nabopaTopHbIe PaOOTHI 18 10
CamocTosiTenbHast pabota o0yyaronmxcs, B T.4. 72 92
npopaboTka y4eOHOro Marepuajga IO  JUCIUIUINHE
(KOHCTIEKTOB JIEKIM, Y4eOHUKOB, MaTEpUaJIOB CETEBBIX 42 62
pecypcoB)
BrinonHenne MHIMBUya IbHBIX 3aaHUN 20 20
MOJITOTOBKA K CJIa4Y€ MOJIYJIS 10 10
KoHTtposb 4
Bug utorosoro KoHTpoOIIs 3a4eT 3a4eT
4.2. Jlekuun
OOneM B akaj. yacax
Ne Paznen nucuumiauHel (MOTYyJIs1), TEMBI JIEKITHI otHad 3aotHad dopmmupyembie
¢dopma ¢dhopma KOMIICTEHITUH
oOyueHus | oOydeHUs
1 | OcHOBHBIE TTIOHATHS U 3aKOHBI XUMHUH. DKBUBa-
JICHT.
1.1. OcHOBHEBIC MOHATHS U 3aKOHBI XUMHU. 1 VK-1, OIIK-1,
0,25 OIIK-7
1.2.OKBHUBAJICHT. 1 VK-1, OIIK-1,
OIIK-7
2 | Crpoenwne atoma. [leproandecknii 3aK0H U Tie-
puoIYecKas CCTeMa XHMHUECKHUX DIIEMEHTOB.
2.1 Ctpoenue atoma. [lepuoaudeckuii 3aK0H 1 0,5 YK-1, OIIK-1,
MEePHONYECKast CUCTEMA XUMUYECKUX DJIEMEH- 0,25 OIIK-7
TOB.
2.2 Ilepnoanueckuii 3aKOH U MEPUOANYECKAs 0,5 0,25 YK-1, OIIK-1,
CHCTEMa XMMHUYECKHUX DJIEMEHTOB OIIK-7
3 | PeakiuonHass cocOOHOCTH BEIICCTB. XHMHUYE-
CKasi CBSI3b
3.1 PeakumoHHas CrioOCOOHOCTE BEIIECTB. 0,5 VK-1, OIIK-1,
0,25 OIIK-7
4 | Xumnueckas kuHeTuka. CKOPOCTh XUMHUYECKUX
peaKIuii 1 METOJIBI €€ PETYINPOBAHMS.




4.1 XuMudeckast KHHETHKA. 0,5 VK-1, OIIK-1,
0,25 OHK'?
4.2 CxopoCcTh XUMHUYECKHUX peakiuii u Metozsl ee | 0,5 VK-1, OIIK-1,
peryJIMpOoBaHus. OIIK-7
5 | Xumnueckoe u (pazoBoe paBHOBECHE.
5.1 Xumuyeckoe paBHOBECHE. 0,5 0,25 VK-1, OIIK-1,
OIIK-7
6 | DHepreTnka XMMUYECKHX IPOLIECCOB.
6.1 DHepreTrKa XUMHUYECKUX TIPOLIECCOB. 0,5 0,25 VK-1, OIIK-1,
OIIK-7
7 | XuMHYECKHE CHCTEMBI: PAaCTBOPBI, JHUCIICPCHBIC
CHCTEMEL.
7.1 XuMH4UeCcKHe CUCTEMEI 0,5 VK-1, OIIK-1,
0.25 OIIK-7
7.2PacTBOpBI, IUCIIEPCHBIE CUCTEMBI. 1 VK-1, OIIK-1,
OIIK-7
8 | KomMmiuiekcHble coeauHEeHus.
8.1 KoMIUIEKCHBIE COEOUHEHHU. 2 0,25 VK-1, OIIK-1,
OIIK-7
9 | OKHUCIUTEILHO-BOCCTAHOBUTENILHBIE  CBOMCTBA
BEILIECTB.
9.1 OxucIHUTEIHFHO-BOCCTAHOBUTEINIbHBIE peakiuu | 1 YK-1, OIIK-1,
OIIK-7
10 | DAEeKTPOXUMUUYECKHE CUCTEMBI.
10.1 DAEKTPOXUMHYECKHE CUCTEMBI. 0,5 VK-1, OIIK-1,
OIIK-7
10.2 Dnextponus 0,5 VK-1, OIIK-1,
OIIK-7
11 | HemeTa/uibl ¥ UX COECAUHEHUS
11.1 Hemeranmsl 0,5 VK-1, OIIK-1,
OIIK-7
11.2 CoenuHennss HEMETAJJIOB 0,5 VK-1, OIIK-1,
OIIK-7
12 | MeTtauiel ¥ UX COSIMHEHUS.
12.1 MeTamisl 1 VK-1, OIIK-1,
OIIK-7
12.2 CoennHeHUs METAIIIOB 1 VK-1, OIIK-1,
OIIK-7
13 | Xumuyeckas uaeHTUPHUKAINSA: KAYECTBEHHBIN W
KOJIMYECTBEHHBIN aHAIN3
13.1 Xumudeckas uieHTU(UKAINS: Ka9eCTBEH- 1 VK-1, OIIK-1,
HBIA aHaJIN3 OIIK-7
13.2 Xumuyeckas uieHTU(PUKAIINS: KOJTHIECT- 1 VK-1, OIIK-1,
BEHHLIN aHaIn3. OIIK-7
14 1 VYK-1, OIIK-1,
14.1 ®uznueckre METObI aHATIN3A BEIIECTB. OIIK-7
Bcero 18 2




4.3. IIpakTyecKkue 3aHATUA HE NTPETYCMOTPEHBI
4.4. JlaGopaTopHbie padoThl

O0ObeM akaz. ya- dopmu-

No COB pyeMble
pas- OHHasA 3a04- n1abopaTopHOE 000pyI0BaHHE KOMIIC-
aena HaumeHoBaHue 3aHATUS hopma Hast H MaTepHralibl TCHIHH

(te- oOyue- | ¢opma

Mbi) HUS 00y-

YCHUA

1 TexHuka 0€30MaCHOCTH MPU 1 0,5 | ycraHoBKa Il ONpEAETECHHS MO- YK-1,
pa60Te B XMMWYECKOM Jia- JIPHOM Macchl SKBHUBAJICHTa Me- OIIK-1,
6OpATOPHHL. Talla, COCTOsIIAst M3 OOpPeTKH, | (OIIK-7
BKCHepI/IMeHTaJILHoe OHpe- BOPOHKH, HpO6I/IpKI/I 1 1ITaTuBa,

JIEJICHUE DKBUBAJICHTA HEU3- TepMOMET; GapomeTp; Oroperka,
3anonHeHHas 1H. pactBopom HCI,
BECTHOT'O MeTaia
HaBecku MetaiuioB (Mg, Cd, Zn).

7 [TpuroToBieHne pacTBOPOB 1 0,5 | Konba na 100mm; mepubiii mu- | VK-1,

3aJaHHON KOHIIEHTPALUK manap  Ha  250ma;  apeomerp; | OIMK-1,
cynbhar aMMOHMS WIM HUTpAT | QOIK-7
AMMOHUS.

8 OKCIIEpUMEHTATIBHOE — U3Y- 1 0,5 | lratuB ¢ npubopamu, mwmHap | YK-1,
YEHHE IIPOLIECCOB DIIEKTPO- Ha 25 mir; pactBop ruapokcupa | QOIIK-1,
JINTUYECKON TUCCOLAIINY U HaTpu4d; pacTBOp q’eijH‘i’TaﬂeH' OIIK-7
THIPOIM3A COEi. Ha; PacTBOp YKCYCHOH KHCIOTBI;

KPUCTAJUIMICCKHUU ale€TaT aMMO-
HUS; pacTBOP METHJIOpaHXKa, IH-
MeTka Ha SMI; yHUBEpPCAJIbHBIE
WHAWKATOPHBIE OyMaKKW; pac-
TBOp cynb(dara amrOMUHUSI, pac-
TBOp ancrara aMMOHMS.

9 DKCIEPUMEHTAILHOE — U3Y- 1 0,5 | mratuB c¢ mnpobupkamm; 1u- | YK-1,
YeHHE CBOMNCTB KOMILIEKC- auHAp Ha 25Mm; comproBka; | OITK-1,
HBIX COCIUHEHUII. pactBop NH;Fe(SO4), -6H,0, | OIIK-7

pacTBOp THJIPOKCHIA HATPHS;
pacTBop xyopuzaa Oapusi; pac-
TBOp pOJAaHHMIA  aMMOHWUS;
pactBop Ks[Fe(CN)s]; pactBop
cynbdara xenesa (ll); pactBop
Fes[Fe(CN)g]

10 OKCIepUMEHTAIbHOE  U3Y- 2 0,5 |mratuB c¢ mpobupkamm; pac- | YK-1,
YEHHUE OKHMCIIUTEIBHO — BOC- TBOp cyibdara menu (I); pac- | OIIK-1,
CTAHOBUTEJIBHBIX  IIPOLEC- TBOD cynb(dara nuHka; pacrsop | OIIK-7
COB. Ks[Fe(CN)s]; 2  xenme3HbIX

rBO3/sl TIUIIETKA Ha 2MJI pac-
tBOpbl: KMnO,4, H;SO4 KJ,
FeSO,, FeCls

11 OKCIIEpUMEHTAIBHOE  U3Y- 2 0,5 | mraTuB ¢ mpodbUpKamu; pac- YK-1,
YEHUE CBOWCTB TAJIOTE€HOB, TBOp (pykcuHa; pactBop Opom- | OIIK-1,
CEpBI M UX COSTMHECHHIA. HOM BOJBI; 2H. pacTBOp ruapo- | OIIK-7

KcuJa Hatpus; 1H. pacTBop
CEpHOI KUCIIOTHI, TUTIETKH,
WHIWKATOpHas Oymara, 2H.
pactBopsl KCI, KBr,




KJ,AgNO3, HNO3, koHi1. pac-
TBOp aMMHaKa, CepHasi KUCJIO-
Ta, 0EH30J1, pacCTBOP Kpax-
MaJIbHOTO KJlelcTepa (CBexe-
IPUTOTOBJICHHOI0), XJIOpHAs
BOJa, OpoMHas BOJIa, HOHAS
BOJIA

11 OKCIIEpUMEHTAIBHOE  U3Y- 2 0,5 |mratuB c¢ npoOupkamu, mak- | YK-1,
YEHHUE CBOMCTB HEMETAILJIOB MycoBasi Oymaxka, 2H. pac- | OIIK-1,
IV-V rpynmnsel u ux coenu- TBOp cynbdara ammonus, 2H. | OIIK-7
HEHUH. pactBop NaOH, 2H. pacTBOpbI

FEC|3, A|2(804)3, MgC|2,
NH;OH.Metanibl IMHK, MEIb,
JKEJIe30, 0JI0BO, KOHII. a30THas
KHUCJIOTa, 2H. PaCTBOpP a30THOM
KHCJIOTHI

12 OKCIEPUMEHTAIbHOE  U3Y- 2 0,5 MITaTUB C MPOOUPKaMH, KOHIIL. YK-1,
YEHUE CBOWCTB aKTUBHBIX pacTBopel cosieii HaTpus, ka- | OIIK-1,
METAaJUIOB U UX COCMHEHUH. Jusi, KOHIl. cojsHas kuciota, | OIIK-7

CTEKJISIHHAs MajJoyKa C BIAsH-
HOM MPOBOJIOKOHM, CIHPTOBKA,
QITIOMUHHUEBAs CTPYKKA
12 OKCHEPUMEHTAIILHOE  U3Y- 2 1 IITaTHB C MPOOUPKaMU; 2H. YK-1,
YEHUE  CBOWCTB IIEpeXOl- pactBopbl cyibdara meau (I1), | OIIK-1,
HBIX METAJJIOB U UX COEMIH- MO/ KAJIUS; KpaXMallbHBIH OIIK-7
HEHUH. kieiicrep,papdopoBsiii TH-
reib, acOecTUpOBaHHAs CETKa,
CIUPTOBKA, JTJAKMYCOBas 0y-
Maxkka, 0,5H. pacTBOp HUTpaTa
HaTpHUsl, KOHII. pacTBOP THJIPO-
KCHJa HATPUSl, IIMHKOBAS
1bUTh, 30% pacTBOp MIETOYH.
13 Omnpenenenue coaepKaHus 2 1 mTaTuB ¢ npobupkamu,konba | YK-1,
coneit xenesa (Il) B pac- Ha 100mm; 250mm;mepnbii 1u- | OTIK-1,
TBOpPaxX METOJOM I'PaBUMET- JH/IHHPaTHFHH»HHHTKaaBSPOHKHa(1)1/1 OIIK-7
pPUYECKOTO aHaIM3a JIBTPbI, PACTBOPHBI COJICH KECIIC3a
13 OrnpeziesieHne KUCITOTHOCTH 2 2 oropetku, nunetku Ha 10 i, | YK-1,
IJIOJIOB M OBOILIEH METOIOM MepHble konObl Ha 50mi u Ha | OIIK-1,
AJTKAUTUMETPUYECKOTO  THUT- 250mn, konudeckue koaosl st | OIK-7
poBaHus TUTPOBaHuUs, cTakaHel Ha 200
MJ1, OroKchl wWin GapPopoBbie
YaIlIKW,ITAaTHBBI, TEXHUYECKUE
Y aHAJUTHYECKHE BECHI, BOJIS-
Has OaHs, QUIBTPHIL.
14 DOTOKOJIOPUMETPUUECKOE 2 2 MepHble konobl Ha 50 mut, mu- | YK-1,
ONIPENEIICHUE COJEd MeEau nmetku Ha 25 mu, 20 mi, 15 mi, | OIIK-1,
(1) B pactBOpE. 10 mn, Swmiwu 1 mi, kioBetsl | OIK-7
(1 cm),®3K — 56M, mumiu-
MeTpoBas Oymara, mMapis WId
OWHT.

NTOTI'O 18 10




4.5. CamocrosiTtesqibHasi padoTa 00y4aromuxcs

Paznen nucuumim-

OO0BeM akajl. 4acoB

Bun camocTositenbHOM pabOThI
HBI (TeMa) OYHast 3a04Hast
dhopma dhopma
o0y4eHusi | oOydeHus
popaboTKa y4eOHOro Marepuaja 1mo AUCIUILIIMHE 4
Pa3nen 1. OcHoB- N
(KOHCIIEKTOB JIEKLIUH, Y4YE€OHMKOB, MaTepUaJioB 3
HBIC TIOHSTHS U 3a-
CETEBBIX PECYPCOB)
KOHBI XUMHH. DKBH- >
BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 1
BaJICHT 2
mpopaboTKa yueOHOro MaTepHuaia Mo JUCIUILINHE 4
Paznen 2. Ctpoenue pop yi N p Auch
(KOHCIIEKTOB JIEKIIUW, Yy4EeOHMKOB, MaTepUAIOB 3
aroma. [lepuoanue-
N CETEBBIX PECYPCOB)
CKHIi 3aKOH U IIe- B — 1
PHOIHUECKAS CHC- BIMIOJTHCHUE WHIVMBUIYIBHBIX 3alaHUN
TeMa XMMUYECKUX 2
3JICMEHTOB
nmpopaboTka yueOHOro MaTepuaia Mo JTUCITUILINHE 4
Paznen 3. Peaknu- pop v . p
(KOHCTIEKTOB JIEKLIUH, Y4YEeOHHKOB, MAaTepUAIOB 3
OHHAas CIIOCOOHOCTH
CETEBBIX PECYPCOB)
BCIIIECTB. XUMHUYC- >
BrimonHeHne uHIUBUIYalbHBIX 331aHAN 1
CKas CBS3b 2
Paznen 4. Xumuue- | nmpopaboTka yueOHOro mMaTepuasa Mo JUCIUTIIINHE 4
CKasl KHHETHKA. (KOHCTIEKTOB JIEKLIUH, Y4YEeOHHKOB, MAaTepUAIOB 1
CKOpOCTh XMIMHYE- | CETEBBIX PECYPCOB)
CKUX peaKklMi U Me- | BhIlmoiHeHNe WHAMBHTYyaIbHBIX 3aaHUH 1
TOJIbI €€ PETyJINpPOo- 2
BaHUS.
nmpopaboTka yueOHOro MaTepuaia Mo JTUCITUILINHE 4
Paznen 5. Xumuue- pop v N P
(KOHCTIEKTOB JIEKIIUH, Yy4YEeOHHKOB, MAaTepUAIOB 3
ckoe u (pazoBoe
CETEBBIX PECYPCOB)
paBHOBECHE. >
BrimonHeHne MHIUBUYaTbHBIX 331aHAN 5 1
mpopaboTKa y4eOHOro MaTepuasa Mo JUCIUTIIIHHE 4
Pa3znen 6. DHepre- (KOHCTIEKTOB JIEKIIUH, Y4YEeOHHKOB, MAaTepUAIOB 3
THKa XUMHYECKUX CETEBBIX PECYPCOB)
MPOIIECCOB. BrimonHeHne MHIUBUYaTbHBIX 331aHAN 9 2
Pa3znen 7. Xumuue- | mpopaboTKa y4eOHOTO MaTepuana 1o JIUCIUTIINHE 4
CKH€ CUCTEMEL: pac- | (KOHCIIEKTOB JIeKIHUil, y4eOHHKOB, MaTepHaoB 3
TBOPBI, TUCIIEPCHBIC | CETEBBIX PECYPCOB)
CHUCTEMBI. BrImonmHeHNe HHIUBUYaTbHBIX 3aIaHAN 5 1
npopaboTKa yueOHOro Marepuana 1o JUCHUIINHE 4
Pazzen 8. Kom- (KOHCTIEKTOB JICKITMH, YYEOHHMKOB, MaTEpHAJIOB 3
[IIEKCHBIE COCITH- CETEBBIX PECYpPCOB)
HEHSL. BrImonmHeHre HHIUBUYaTbHBIX 3aIaHAN 1 2




p npopaboTka y4yeOHOTro MaTrepualia o AUCHUIIINHE 4
aznen .
1 (KOHCTIEKTOB JIEKIIUH, Y4YEOHHKOB, MaTEpUAIOB 3
9.0xucIuTENBHO-
CETEBBIX PECYPCOB)
BOCCTaHOBHUTEIIbHBIE =
. BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 2
CBOICTBA BEIECTB. 1
popaboTKa y4eOHOro Marepuasna mno JUCIUTIINHE 4
Paznen 10. Dinek- .
(KOHCIIEKTOB JICKIIMH, YYEOHHMKOB, MaTEpHAJIOB 3
TPOXUMHUYECKHE
CETEBBIX PECYPCOB)
CUCTEMBL. =
BrimonHeHne HHIUBUYaTbHBIX 3a1aHAN 1 2
npopaboTkKa y4eOHOro Marepuania 1o JUCIHUILIINHE 4
Paznen 11. Heme- (KOHCTIEKTOB JIEKLUH, Yy4YEeOHHKOB, MAaTepUaloB 3
TaJIJIBl M UX COEIU- | CETEBBIX PECYPCOB)
HEHUS BrimonHenne uHIUBUYalbHBIX 3a1aHUN 1 2
popaboTKa y4eOHOro MaTepuana mo JUCIUTIINHE 4
Pasnen 12. Meran- | (KOHCIIEKTOB JIEKIUW, Y4E€OHHKOB, MAaTepUAIOB 3
JIbI U UX COEUHE- CETEBBIX PECYPCOB)
HUSL. BrimonHeHne uHIUBUAYaTbHBIX 331aHUN 1 2
Paznen popaboTKa y4eOHOro MaTepuana mo JUCIUTIIINHE 6
13. Xumnueckas (KOHCTIEKTOB JIEKLIUW, Y4YEOHHKOB, MAaTEepUAJIOB 3
UICHTU(PUKAIIHS: CETEBBIX PECYPCOB)
KaueCTBEHHBIH H BeinoHeHue WHAMBHTYyaIbHBIX 33JaHUN 2
KOJIMYECTBEHHBII 1
aHaJIN3.
npopaboTKa y4eOHOro mMarepualia no AUCLUIIINHE 8
Paznen (KOHCTIEKTOB JIEKLIUW, Y4YEOHHKOB, MAaTepUaIOB 3
14.®usnueckue n CETEBBIX PECYPCOB)
(usuko- BrlnonHenne nHANBUAYaIbHBIX 3aJaHUI 2
XUMHUYECKHE METO-
IIbl aHAJIU3a Be- )
IIECTB.
MOJITOTOBKA K CAa4e MOIYJIS 10 10
Uroro: 72 92

HepequL MCTOAHUYCCKOT'O obecreueHust JIJISL CaMOCTOSITEIIbHOM pa6OTLI IO JUCHUIIIINHEC (MOI[y—

JI10):

1. Ky3Heu0Ba P.B. Mertoaudeckue YKaszaHusg JIs CaMOCTOSITEILHOMI pa6OTBI o JUCHUILINHE

«AHaTUTHYECKAS XUMUS B (PU3UKO-XUMUICCKUE METOIBI aHan3a». Muuypunck, 2023.

4.6 BpinoJiHeHUEe KOHTPOJIbHOMH PadoThI 00yYAKINMMHUCH 32049HOI hopMBbI

HOpr}IOK HU3YUCHUA OUCHUILIIMHBI «AHaUTHUECKAsT XUMHS U (1)I/I3I/IKO-XI/IMI/I‘—IeCKI/Ie METO-
JIbl aHAJIM3a» 00yYaroIUMUCS 3a09HOIM (OPMBI 00YUEHUSI CTPOUTCS 110 CIEeNYIOIIEMY TUIaHy:

1. CamocrosiTennbHOE U3yUyE€HUE MaTepHaja Mo y4yeOHHKaM U y4yeOHBIM MOCOOUSIM C HC-
M0JIb30BaHUEM Y4eOHOU MPOrpaMMBbI U CIIPAaBOYHOH JINTEPATYpHI;

2. BpinonHeHne KOHTPOJIBHBIX 3a/laHui COTJIacHO MIMGPY U 3allUTa KOHTPOJIbHBIX padoT
(Tabmuia BApMAHTOB KOHTPOJIBHBIX 3a/JaHHH IPUBECHA B KOHIIE METOIMYECKOTO YKa3aHus);

3. BrimonHeHue 1a00paTopHOTO MPAKTHKyMa M TIOCEIICHHUE JIEKIMA B MEPUOJ CECCHH,

OTYeT MO J1a0opaTOPHBIM MPAKTUKYMaM (€M TAKOBOM 3HAYUTCS B YUEOHOM IIAHE);
4. Cnaya 3auera (B COOTBETCTBHH C y4€OHBIM IUIAHOM) I10 pa3jiesaM JUCHUIUIUHBIL.




KontponbHble paboThl CTYIEHT IOJKEH BBINOJHATH CaMOCTOSTENbHO. Ecnm Ha KoOH-
TPOJIBHYIO paboTy IOJIydeHa OTpULATEIbHAs PELEH3Us] «HE JOMYCKAETCS K COOECEeJOBaHUION,
KOHTPOJIbHYIO 1opabaThIBAIOT, C YUETOM 3aMEUYaHUN PEIeH3EHTa, B TOW )K€ TeTpaju, U BbIChUIA-
10T Ha [IOBTOPHOE PELIEH3UPOBAHMUE.

Jlo 9K3aMeHa MJIM 3a4eTa CTYACHT MPOXOAMT 3AIMUTY KOHTPOJIBHOM paboThl y Impernoja-
BaTellsl, pELICH3UPOBABIIETO €e, B TMYHOU Oecese.

PexomeHnaanuy 1o BbINOJHEHUI0 KOHTPOJIbHOM padoThl
ITepen BbINOIHEHHEM KOHTPOJIBHON pabOThl HEOOXOAUMO M3YUUTh pabouyro MPOrpaMMmy JUCLIH-
IMHbEl «Xumus» pasnaena «Heopranuueckass XUMHs», TEOPETUUECKUNA MATEpPUAl B COOTBETCT-
BUU C COAEp)KaHUEM JIUCLMIUIMHBI IO IPOrpamMMe, 10 y4eOHBIM IOCOOUSAM M PEKOMEHIALMSIM,
O3HAKOMUTHCSI C PEIICHHEM THIIOBBIX 3aJad MO JAHHOH METOJMYecKoi paspaboTke. Permenus
3aJjady ¥ OTBET HAa TEOPETHUYECKHE BOIPOCHI JOJIKHBI OBITh KOPOTKO, HO YETKO OOOCHOBaHBI, 3a
UCKJIIOUEHHEM TeX CIIy4aeB, KOTJia MO CYIIECTBY BOIpPOCA Takasi MOTHBHUPOBKA He TpeOyer, Ha-
IpUMeEp, KOIJa HY>KHO COCTaBUTb JIEKTPOHHYIO (pOpMyIly aToMa, HallKcaTh ypaBHEHUE PEAKIMU
u T.1. [lpu perennu 3a1a4y Hy)KHO IPUBOAUTH BECh XOJ1 PEIICHHUS U MaTEMAaTHYECKOTO Ipeodpa-
30BaHUs.
[Tpu pemenuu 3aa4 U OTBETAaX Ha BOMPOCHI KOHTPOJIbHBIX 33JJaHUI CIIE1yeT UMETh B BUJy Clle-
JyIolee:
1. Pemenue 3a1a4 HEOOXOAMMO COIIPOBOXK/IATh MOsICHEHUEM. MaTemMaTuyecKkue pacyeTsl 00s3a-
TEJIBHO JIOBOJUTH IO KOHKPETHOI'O YUCIIOBOI'O OTBETa (HEOOXOJMMO BO3BOJIUTH B CTEINEHb, U3-
BJIEKATh KOPHH, BBIYHCIIATH JIOTApU(DMBI YHCeN ¥ POU3BOIUTH APYrHe MaTeMaTHUECKUE Orepa-
1I1HN).
2. Ilpu pemenuu 3aa4 Ha XMMHUYECKOE PAaBHOBECHE B BBIPA)KEHHE KOHCTAHThI PABHOBECHUS Clie-
JIyeT MO/ICTaBJIATh 3HAaUEHUS! PABHOBECHBIX KOHILIEHTPAILM BEIIECTB, BHIPAXKEHHbIE B MOJIb/JI.
3. OKMCIUTENIbHO-BOCCTAHOBUTEbHBIE PEaKLMH, POTEKAIOLINE B BOJHBIX PacTBOpaxX, ypaBHU-
BalOTC MOHHO-2JIEKTPOHHBIM MeTonoM. IIpu cocTaBieHMM MOHHO-JIEKTPOHHBIX CXEM IPOLEC-
COB BOCCTAHOBJICHUS U OKHCIICHHSI MaJIOPACTBOPUMBIE AIIEKTPOJIHTHI, CIa0bIe SJEKTPOIUTHI Clie-
JyeT 3almMcaTh B MOJICKYJIIpHON Gopme, KpoMe Toro, HaJlo yuuTsiBaTh pH cpenbl.
4.11pu BHINOJIHEHUHN 3aJIlaHUH CIIEAYeT MO0JIb30BaThCS PUBEICHHBIMU
B PEKOMEHJIAIMIX CIPAaBOYHBIMH TaOIUIIAMU IO KOHCTAaHTaM MOHHU3AIUH CI1a0bIX 3JEKTPOJIUTOB,
MIPOU3BEICHUSM PACTBOPUMOCTH M KOHCTAaHTaM HECTOMKOCTH KOMITJIEKCHBIX HOHOB.
5. OTBeThI Ha KOHTPOJIBHBIE BOIPOCH! JOJKHBI OBITh KPATKMMHU, HO UCUEPIIBIBAIOIIUMH U COTPO-
BOXKJIAThCSl TEOPETHUECKUMU OOOCHOBaHMUSIMH, (POpMyIaMH U YpaBHEHUSIMH XUMHUYECKUX peak-
muil. I[Ipu oTBeTe Ha TeOpeTHUECKUe BOIIPOCH! HE CIIEeyeT MEepenuChiBaTh TEKCT yUeOHHUKA.
6. KoHTponbHbIe paOOThI BBITOJHAIOTCS B TETPAAsX, 3aYTEHHbIE pa0OThI MPECTABISIIOTCS CTY-
JIEHTaMH Ha DK3aMEHE.
7. Bce 3amaum cnenyer pemath B cucteme CHU. Jlanee npuBeneHbl HEKOTOPHIE MTOHATHS XUMUU U
CHoCcoOBI BBIPa)KEHUS KOHLIEHTPAIMH PacTBOPOB € MCIOJIb30BaHHEM cucTeMbl CH.

4.7.Conep:xanme pas3aeaoB JUCUUIJINHbBI

Pa3nen 1. OcHOBHBIE IOHATHS M 3aKOHBI XMMHH. DKBUBAJIEHT

[Ipeamer n3yueHus xumMuu. MecTo XMMUHU B 1I€JIOM U HEOPTaHUYECKOM XUMHH B YACTHOCTHU
CpelH €CTECTBEHHO - HAYYHBIX TUCHIUIUIAH. Pollb XUMHU3aMK B Pa3BUTHH CEIHCKOTO XO35HCTBA
U TMHIIEBOrO Mpou3BojAcTBa. OTHOCUTENbHBIE aTOMHBIE M MOJIEKYJsipHbIE Macchl. [IpocThie u
CIoHbIe BelecTBa. HoMeHknaTypa Heopranmdeckux BemectB. Monb. Moisipaas macca. Mo-
JSpHBIA 00beM. ATOMBL. DneMeHThl. Monekynbl. CTexuomMeTpus. 3aKOH COXPAaHEHUS MacChl U
SHEPTUU. 3aKOH MOCTOSTHCTBA COCTaBa: JAIBTOHUIBI U OEpPTOJIUABL. 3aKOH ABOTapo U CIIEACT-
BUSI U3 HETO. 3aKOH KPATHBIX OTHOIICHHI. 3aKOH 3KBUBAJIEHTOB. MOJIsipHas Macca SKBUBAJICHTA.
Hcnonn30BaHue XMMHYECKUX MOHATHI, 3aKOHOB U METOJIOB HMCCIICAOBAHUS B CEILCKOXO3SICT-
BEHHBIX U OMOJIOTUYECKUX HayKaX. DKOJOTHYECKasl OMaCHOCTh HETPAMOTHOTO MPUMEHEHHS XH-
MUYECKHX TPOIYKTOB B CEIbCKOM X03sicTBE. VCMoOap30BaHNEe OCHOBHBIX 3aKOHOB €CTECTBEH-
HOHAYYHBIX JUCIUIUIMH B MPOGECCHOHATBHON NesTeNbHOCTH. [I[puMeHeHrne MeTOoJ0B MaTeMa-
TAYECKOTO aHAIN3a U MOJACIUPOBAHUS, TEOPETUIECKOTO M IKCIIEPUMEHTAILHOTO MCCIICIOBAHMS.



Camoopranuzanus u caMoo0pazoBaHHe.

Pa3znen 2. Ctpoenue atoma. [lepuoauyeckuii 3aK0H U NMepUOANYECKAsT CHCTeMa XUMHYe-
CKHX 3JIEMEHTOB.

OCHOBHBIE NIPUHLHUIIBI KBAHTOBON TEOPHH CTPOCHHUSI BEIECTBA: IIPEICTABICHUS O KOPIYCKYJISAP-
HO-BOJIHOBOM JyaJM3Me SIBJIEHUN MUKPOMMpA, IPUHILIUIIE HEOIPEAEIEHHOCTH, ypaBHeHuH pe-
JTUHTEpa, BOJHOBOM (PYHKIMM, aTOMHON opOuTanu. KBaHTOBBIE 4Mcla: IJIaBHOE, OpOUTATIBLHOE,
MarHuTHOE M CIIMHOBOE. DHEPreTU4ecKrue YPOBHU U MOIYPOBHU aToMa. Bux BONHOBBIX (QyHK-
[UH, OTBEYAIOLUX PA3JINYHBIM OPOUTATBHBIM KBAHTOBBIM YHCIIaM, U paclpeesieHIe JIeKTPOH-
HOU TUIOTHOCTHU Ha Pa3JInYHbIX aTOMHBIX OpPOUTAIISX.

[TpyHUIMIIBI 3aTIOJTHEHUS 3JEKTPOHHBIX OpOHMTaNeil aTomMa B OCHOBHOM COCTOSIHUU: HPUHLIUI
[Taynu, npaBuno XyHpaa. DIEKTPOHHbIE EMKOCTH OpOMTalell, MOAYpOBHENW M ypOBHEW aroma.
CrniocoObI 3anucH MEKTPOHHBIX POPMYI aToMa.

Ilepuonnueckas cucrtemMa U CTPOEHUE aTOMOB 3JIEMEHTOB. llocTpoeHue CTpyKTypsl Iepuoande-
CKOM CHUCTEMBI, UCXO/Is U3 IHEPreTUYECKOM IMOCIIEI0BATENbHOCTH NOAypOBHEH aTtoMoB. [1oHs-
THE MEPUOJa, TPYIIIbI, OATPYIIIILI IEPUOHYECKOIN CUCTEMBI. S-, p-, d-, f-351eMeHTBI U uX pacrio-
JIO)KEHUE B CTPYKTYype nepuoandeckoi cucreMbl. CoBpeMeHHas (OpMyIUpPOBKa MEPUOTUIECKO-
ro 3akoHa. JJIMHHO- U KOPOTKOIIEPUOJHBIN BapUaHThl EpUOANYECKOi cuctemsl. MIx ocoOeHHo-
ctu. PacnosnoxxeHue B HUX METaUIOB M HEMETAJUIOB. 3HAaYEHUE MEPUOINUECKOr0 3aKOHA IS XH-
MUH.

CBolicTBa aTOMOB 3JI€MEHTOB (MOTEHIMANl MOHU3AIIUH, CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTpHUIIA-
TEIBHOCTh, panychl BaH-nep-Baanbca), 00mue XUMUYIECKUE CBOMCTBA SJICMEHTOB M UX COCIH-
HEHUW W NEePUOJUYECKUN XapaKTep UX U3MEHEHUSI.

Pa3nen 3.PeakunonHasi cnocoOHOCTH BelllecTB. XUMHUYeCKasi CBSA3b

[ToHsiTHE O XUMUYECKOU CBSI3U. THUIIBI XUMUYECKHUX CBA3EH: KOBAJCHTHAsl, HOHHAs, METaJINYe-
CKasi, BOJOPOIHAS.

XapakTepUCTUKH CBSI3EU: IJIEKTPUUECKUE TUTIOJIbHBIE MOMEHTHI, 3((EKTUBHBIE 3apsAbl aTOMOB,
CTENEeHb HOHHOCTHU, HANIPABJICHHOCTh M HACBHIIIEHHOCTb, SHEPTUS U JUIMHA CBS3U.

MeTo BaeHTHBIX CBS3€M M OCOOCHHOCTH MCIOJIB3YeMOW B HEM BOJHOBOW (PYHKLIHHU, G- U T-
cBs3U. Tunsl rubpuaM3auy aTOMHBIX OpOUTaNiell U reoMeTpusi MojeKkya. Henmonenenusie aek-
TPOHHBIE NTapbl MOJIEKYII.

MeTtos1 MONEKYISIpHBIX OpOUTaliel U 0OCOOEHHOCTH UCHOJIb3yeEMONH B HEM BOJHOBOW (DYHKIIUH.
CBs3bIBAIONINE U PA3PBIXIIAIOLINE MOJIEKYIIIpHbIE opOouTanu. VX 3anoJHEeHue 3JIeKTpOHaMH, I10-
PANOK U 3Heprus cBsizei. CBsI3U B ABYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.

[TpuMeHeHHEe TEOPUH XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTHU. DHEPrus KOBAIEHTHBIX CBA3EH U
SHEepreTHKa XMMHUECKHUX peakiuil. ['eomerpus Monekysn. KapkacHble U MpOCTpaHCTBEHHBIE U30-
OpaxxeHus: Mosiekysl. ['MOKOCTh OMOMOJIEKYN Kak pe3ysibTaT CBOOOJHOIO BpAIIEHUS BOKPYT G-
cBs3eil. BzaumoneiicTBue OMOMOJIEKYI ¢ BOJION Kak ciencTBUE 00pa3oBaHUs BOJOPOAHBIX CBS-
3eM ¥ B3aMMOJEICTBHSI TUITOJIEN BOJBI C aTOMAMM, UMEIOLIUMH 3HAYUTEIbHBIE 3aps/Ibl.

Pa3znen 4. Xumnueckasi knHeTuka. CKOpOCTh XMMHMYECKHMX pPeaKlUii M1 MeTOAbI ee peryJju-
poOBaHusl.

[TonsiTe O CKOPOCTH XUMHUYECKON peakunu. VcTuHHAs (MTHOBEHHAs) CKOPOCTh peakiuu. Oc-
HOBHbIE (DAKTOPBI, BIHUSIOLIME HAa CKOPOCTh peakiuu. XHMHYEcKas peakius Kak MocjeloBa-
TEJIbHOCTh JIEMEHTAPHBIX CTAAUN. 3aKOH JEMCTBYIOINX MAacC — OCHOBHOM 3aKOH XMMHUYECKOMN
KMHETUKH JUIs SJIEMEHTapHOU cTaanu. KOHCTaHTa CKOPOCTH peaKkiuy.

3aBUCHMOCTh CKOPOCTH XMMHUUYECKOU peakinuu oT TemrepaTtypsl. [Ipasmio Baat-I'odda. Ypas-
HeHue Appenuyca. [IpencraBienne 06 SHEpruM akTUBAIMM, YHEPreTUYECKOM Oapbepe U mepe-
XOJTHOM aKTHBHUPOBAHHOM KOMILIEKCE.

MeTtobl perynpoBaHusi CKOPOCTH XMMHUECKON pEaKILINH.

3HaueHUuEe XUMHUYECKONH TEPMOJMHAMUKNA M KMHETUKH B XUMHUHU, OMOJIOTUU U CEIIbCKOM XO3AHCT-
BE.

Pa3nen 5. Xumnueckoe u pazoBoe paBHOBecHe.

OO6patumMble 1 HEOOpaTUMble XUMHUECKUE MPOIlecChl. XUMUUecKoe U (a3oBoe paBHOBeCHE. XH-



MHYECKOE PaBHOBECHE KaK pe3yJbTaT CaMOIPOU3BOJIBHOTO NMPOTEKAHUs 0OpaTHUMOM peakiHH.
JlnHamMuyeckuil XapakTep XMMHYECKOrO0 pPaBHOBECHA. 3aKOH JeWCTBYIOIIMX Macc. KoHcranTa
paBHOBecHsl. CMelleHNE pPaBHOBECHS MPU W3MEHEHUHU KOHLIEHTpAlUM, TEMIEpaTypbl U JaBile-
Hus. [Ipunnun Jle-Illatense. IIporno3upoBanue HanpaBieHHsl peakuid. Poib XUuMHYECKUX paB-
HOBECHUH B IPUPOJIE.

Pa3znes 6. JHepreruka XuMH4YEeCKHX MPOLECCOB.

CocTosiHME BellecTBa; TEMIlEpaTypa M JaBJICHHE KakK NapaMmeTphl, ONPEAEIAIOIINE COCTOSHUE
BELICCTBA.

OHTanenus Kak (YHKIUS COCTOSHHUS BEUIECTBA, KaK Mepa 3alaceHHOW BEIIECTBOM IHEPIHUU.
OneKkTpoHHas, KoyiebarenbHas, BpalareiabHas M IOCTyHaTelIbHas COCTABIAIOLIME SHTAJIBIIUH.
CBsI3b PHTAJIBINU U TEIUIOEMKOCTH. DHTAJIBIMS U TEIJIOBOM 2P QeKT peakuuu. Berancnenue 3H-
TQJIBIIUU PEaKLHUM 0 3HAYEHUSAM SHTalbIUN 00pa30BaHMs MPOAYKTOB U PEAreHTOB PEAKIIMH.
3axoH ['ecca.

CBo0OogHas SHEPTHUS I'u66ca KaK byHKIHS COCTOSTHUS BEIECTBA.
AG peakuuu Kak MpUYUHA MPOTEKAHUS CaMOINPOU3BONBHBIX peakiuid. Cesizp AG peakiuu ¢
KOHCTaHTOW paBHOBecHs peakiuu. Berancinenne AG peakuuu 1o 3HaYeHUSIM CBOOOTHBIX SHEP-
ruil 00pa3oBaHus IPOJYKTOB U PEAr€HTOB PEAKIUH.

OHTponus. BepoATHOCT MaKpOCOCTOSIHUS KaK YMCIIO MUKPOCOCTOSIHUN IIPU 3alaHHOM DHTallb-
UU. DHTPONUS KaK Mepa BEPOSITHOCTH MaKpPOCOCTOSIHMSI. BpIuuClIeHHE SHTPONUU PEaKIUU 110
SHTPONUAM IPOAYKTOB M PEarcHTOB peakluHu. BTOpoll 3aKOH TEpMOJMHAMUKHM KaK KPUTEpUI
HANpaBJICHUS! XUMUYECKON PEaKIUU. DHTAIBIUMHBIA M SHTPONHUMHBIA BKJIAIsl B CBOOOIHYIO
JHEPruo peakuuu. FIx oTHOCHUTEIbHAS POJIb.

[IpuMmeHeHre U 3HAYEHHE PHEPreTUKH XMMHMUYECKUX peakiuil. I[Iporno3upoBanue HampaBiIeHUs
peaknuii. Bo3amoxHOCTH pacuera u mpuOImKeHHbIX olleHOK AG peaknuit. DHepreTuka GHOCHH-
T€3a U CUHTE3a HEYCTOMYMBBIX COCUHECHUM.

Paznen /. Xumuuyeckue CHCTEMbI: PAaCTBOPBI, IMCIIePCHBbIE CHCTEMBI.

PactBops! u ux npupona. [Ipuunnel oOpaszoBanus pacTBopoB. [Ipupoaa MEXMONEKYISIPHBIX CHIT
B pacTBopax. CriocoObl BBIpaKEHUs KOHLIEHTPALUU pacTBOPOB. MieanbHble U HeusealbHble pac-
TBOPBI.

ONEKTPOIUTBHl U HEDJIEKTPOIUTHL. Teopus 3JIEKTpOJUTUYECKON aucconuanuu. lucconnanus
AIIEKTPOJINTOB B BOJHBIX pacTBOpax. I'maparanus (conbBaTarusi) HOHOB. CTeneHb U CTYNEHU
mucconanuu. CunbHble W ciabble 3eKTpoiauThl. KoHcTanTa aucconuanuu M (hakTopsl,
Biustonie Ha Hee. MonHble peakuuu. IIponsBeneHne pacTBOpUMOCTH. 3HAUYEHUE CHIIBHBIX U
CJ1a0bIX ANEKTPOIUTOB. PacTBOPHI HEINEKTPOIUTOB U UX CBOMCTBA.

Huccouumanus Boabl. MoHHoe mnpousBeaeHue BoAbl. Bomopoansiit nokazatens (pH) u ero
BIMSHUE HA XOJ TEXHOJOTMYECKUX IpoueccoB. Ero m3smepenume u 3HadeHue. KucnorHo-
OCHOBHBIE CBOMCTBa pacTBOPOB 3JEKTPOIUTOB. Jluccoumanus amdonutoB. Bopa, kax
pacTBOpUTENb. 3HAYEHHE BOJBI Ul TEXHUYECKHX IpoueccoB. Bogomoaroroska. ['mapatsl.
Kpucrannoruapatel. ConbBaTbl. 3HaU€HHE PAaCTBOPOB B XUMHH, OHMOJIOTUU, TEXHUKE U OBITY.
I'mppomus coneit. Koncranta u creneHs ruaponusa. Mx 3aBHCUMOCTB OT TEMIIEpaTyphl,
KOHIEHTpaluu U npuposl coniell. [lonarue o OydepHbix pacTBopax. /lucnepcHble CUCTEMBI.
Crpoenue, Ki1accupuKaIys U CBOWCTBA TUCIIEPCHBIX CUCTEM.

Paznen 8. KomiuiekcHble coeauHeHMsI.

CocraB U cTpoeHHe KOMIUIEKCHbIX coeanHeHuil. Koopaunanuonnas teopus Bepuepa. [Ipupona
XUMUYECKHUX CBS3€M B KOMILJIEKCHBIX COCIMHEHMsIX. [[Mccomuanus u yCTONYMBOCTh KOMILIEKC-
HbIX coelrHeHn. KoHCTaHTa yCTOMYMBOCTH M KOHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX COEIH-
HeHui. IX HOMeHKIaTypa. 3HaueHne KOMIUIEKCHBIX coenHeHnd. Xiopoduimi, reMuH, GpepMen-
ThI - IPUPOJIHBIE KOMIIJIEKCHBIE COETUHEHUS.

3HavYeHHEe KOMIUIEKCHBIX COCIMHEHHN B OMOXUMHUU KJIeTKA. HoBoe HampaBiieHWEe B XUMHUU —
OMOHeOopraHNYecKas XUMHUSL.

Pa3nen 9. OkucauTEILHO-BOCCTAHOBUTE/IbHbIE CBOIICTBA BellleCTB.

.BajleHTHOCTh M cTeneHb OKUCIEHUS 3J€MEHTOB. [IpaBuiia HaXOXKIEHUS CTENEHH OKUCIEHUS



251eMeHTOB.  OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE CBOICTBA AJIEMEHTOB M MX COEIUHEHMH.
OkucnuTenn U BOCCTAHOBUTENU. THUIBI OKMCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid. Cocras-
JIEHUE UX ypaBHEHUM. PaKTOpbI, BIUSAIOIIUE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE DKBUBAJICHTHI.

3HauEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM B IPUPOJIE.

Pa3znen 10. DiekTpoxuMuveckue CUCTEMBI.

[TonsTue 00 ANMEKTPOAHBIX MOTEHIMATAX MU DIIEKTPOXUMHUYECKUX cuctemax. OmnpeneneHue Ha-
IPaBJICHUSA M TIIyOMHBI NPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA C IOMOIIBIO
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITOTEHIIUAIOB. DJIEKTPOJIU3.

Pa3zgen 11. HemeTa/ i1l M UX COeMHEHU S

CBoeobOpasue CTpoeHHs aToMa BOAOPOAA, (PU3HMUECKUX U XUMHUUECKUX CBOHCTB ATOTO AJIEMEHTA.
N3otonsl Bogopoaa. 3HadyeHHEe BOAOPOAa Kak HanboJiee pacupoCTpaHEHHOro 31eMeHTa Beenen-
HOM.

Bonoponnas cBs3b, €€ 3HaUCHUE B IIPUPOJIE.

bunapHble coeaMHEHMsI BOJIOpPOJAA C 3JIEKTPOOTPULIATENbHBIMU AJIEMEHTAMH, UX IOBEJIECHUE B
BOJHBIX pacTBopax. ['maparanus npoToHa.

Bonoponconepixaiiue opraHuueckue COeAMHEHNs KaK OCHOBHbIE KOMIIOHEHTBI dKUBOT'O BEIIECT-
Ba. Poib BOJIBI Kak cpejoo0pa3yrouiero BeuecTsa kKieTku. Bosia B cenbckoM xo3siicTBe. DK0J10-
TMYECKHE aCIIEKThI BOJOIMOJIb30BAHMUS.

“ HMueptHble ” ra3pl, ux crpoeHne. OCOOCHHOCTH HUX XUMHUYECKUX U (PU3NYECKUX CBOMUCTB.
CoenuHeHus 0J1aropoIHbIX T'a30B.

["aymorensl U UX COEIMHEHUS. DIEKTPOHHOE CTPOCHHUE aTOMOB TaJIOTEHOB U 3aKOHOMEPHOCTH
U3MEHEHHUsl CBOMCTB TajloOT€HOB B MOArpymnmne. XJOpOBOAOPO, XJOPOBOJOPOJHas (COJsHAas)
kuciaota. COoeIUHEHHUS C IIOJIOKHUTEIbHBIMU CTENEHAMHM OKHCIEHHs XJIOpa, UX XUMHYECKHE
cBoiictBa. OcoOEHHOCTH XJOpa Kak OMOTeHHOro 3JeMeHTa. Poib Xiopa B KieTke; GTop Kak
OMOJIOrNYeCKH HEOOXOAUMBIN 3JIEMEHT M KaK 3JI€MEHT — 3arpsi3HUTEIb OKpYKarollel cpeibl.
Kucnopon. Aromnas xapakrepuctuka. OCOOCHHOCTH CTPYKTYpPBI MOJEKYJ KHCIOpoja. 3Hade-
HHUE KUCJIOPOJ1a, KaK OCHOBHOT'O 3JIEMEHTAa 3eMHOM KOopbl. MHOrooOpas3ue coelMHEeHUIH KUCI0pO-
na. O30mH. [lepokcunpl. JKonorndeckas posib KHCIOPOAa U 030Ha aTMOC(EPHI.

Cepa. OcobeHHOCTH XUMHUECKUX CBsizel cepbl. ['uapuasl u okcuasl cepbl. Cynbhuabl U NoIu-
cynbuasl cepbl. CepHUCTast, cepHasi U THOCEPHAsk KUCIOTHI.

Cynb¢uTthl, cynbhaTsl 1 THOCYIb(GATHI. 3HAYCHUE COEIMHEHHH cepbl. DKOJIOTUYECKH OINAcHbIE
COEJITMHEHUS CEpHI.

A3zor B npupozae. AToMHas xapakrepuctuka. llomyuenne n npumenenue azora. CoenvHeHuUs
a3oTa ¢ BOJOPOJIOM M KuciopoaoMm. [lomydeHue cBoicTBa mnpuMeHEHUE. AMMOHUWHBIE COJIU.
MoueBuHa. A3zoTucTast U a30THast KUCAOTbl. Hutputel u HUTpaThl. [IpMunHBI HEYCTOMYMBOCTH
coenuHeHui azora. Ocoboe 3HaueHHne azoTa Kak OuoreHHoro snementa. ®ocgop. Ero aromuas
xapakrepuctrka. Coeaunenus gochopa ¢ kucnopoaom u BogopogoM. @ocouasl. Pochopucras
kuciora. Mera-, opto-, noiu- u nupodocdopusie kuciaotel. x 3nauenune. ®ochute u pocda-
Thl. buorennoe 3Hauenue pochopa. Kpyrosoport azora u pocdopa B npupoze.

VYrnepon B nmpupoje. Xapakrepuctuka aroma. OCOOEHHOCTH XUMUUYECKUX CBSI3EN yriaeposaa U Ux
ponb. CoearHEHHs yrilepoJia KaKk OCHOBA JJIs TOIUIMBA U NMoUMepoB. OKCuIbl aToma yriepoa.
Oxonorudeckoe 3HaueHne CO; B atMochepe (mapHUKkoBwiid A¢(exT). YroapHas KUCIOTa U Kap-
O0HaTbI, UX 0coOeHHOCTH. brorenHoe 3HaueHue yriaepoaa. Kpyropopot yriepoja B mpupoJie.
KpemHnii B mpupojie, B )KUBOTHBIX OopranusMax. Okcuasl kpeMHus. KpeMHHEBbIE KHCIIOTBI, CH-
JMKAThI, UX MpuMeHeHne. KpeMHuil, kak mouyBooOpa3yromuil 3JIeMeHT.

Paznen 12. Meta/uibl U UX COeTUHEHHS.

Merammueckas cBsA3b. HaTpuii u kanuii B mpupoje. XapakTepucTUKa aToMoB. Poisib Hatpus u
Kanusi B OMOXMMHUHU pPAacTeHMHM W >KMBOTHBIX. ['Maparaius KaTMOHOB IIEJIOYHBIX METaNIOB U
KPYroBOpOT HaTpusi M Kaimus B npupone. Cdepsl NpUMEHEHHUsS COCTUHEHUN HATpUs U Kalus.
Maruuii. Ero conepkanue B pacTUTENbHBIX M JKUBOTHBIX opranusmax. OKcHJ, TUIPOKCHUI U
comu MarHus. Ux 3Hadenue. Mon marnus u xinopodpwnn. Kanpuumii. buonormdeckas poib



Kanplus U ero coeAuHeHU. Coin MarHus M KajublUs M KECTKOCTh INPUPOAHBIX BoA. Mepbl
KECTKOCTHU BOJBI.

AnoMUHUR. ATIOMUHUH, KaK KOMILIEKCOOOPa30BaTelh U MOYBOOOPA3YIOMUH d1eMeHT. AMo-
TEpPHBIE CBOMCTBA AIFOMUHUS.

D - snemeHTsl - nepexoaHble Metamibl. VX XapakTepHas OCOOEHHOCTh: IEpEeMEHHasl CTEIEHb
OKHUCJIEHUS, 00pa30BaHHe KOMILJIEKCHBIX COESMHEHHIH.

Mens. Cepebpo. Mens B nectuningax. bakrepunuaneie cBolicTBa cepedpa.

Menb u cepeOpo Kak KOMILIEKCOOOpa30BaTeIH.

IMuuk. Pryts. Kagmuii. FIX 3Ha4eHHE U TOKCHYHOCTb.

Xpom. XpoMUThL. XpoMaThl U OUXPOMAThI KAK BOCCTAHOBUTENN U OKHCIUTEIH.

Mapranen. Manrasartsl ¥ IEpMaHTaHATHI.

Kenezo. Ponp sxene3a B KM3HU OpraHu3MoB. ['eMOrnoOuH. DIEKTpOXUMHYECKas KOppO3us U
MeTobI OOpBOBI ¢ HEll. 3ammTa MeTauioB OT KOppo3un. KaToqHoe 1 aHOJHOE TTOKPBITHSL.
OcHOBHbBIE XUMUYECKHE OCOOCHHOCTH JJAHTAHOUIOB U aKTUHOUIOB.

MeTamibl-MUKpPO3JIEMEHTBI. TOKCUYHOCTD TSKEIIBIX METAJIOB.

Paznen 13. Xumnueckas nieHTH(PUKANMS: KAUYeCTBEHHbIH M KOJHYeCTBEHHbII aHAIU3

[Tpeamer u 3a1aun aHATUTHYECKONW XUMHU. Poslb aHaNMTHYECKOH XUMHMU B IPOU3BOJICTBEHHBIX
Mpoueccax, B KOHTPOJIE KaYeCTBA MPOAYKIINH, B OXpaHe oKpyxatouieit cpensl. [louarue o ITIK.
KayecTBeHHBIN U KOJIMUYECTBEHHBIH aHanu3. Mx 3HaueHue. Xumudeckue U GU3MKO — XUMHUYeE-
CKHE€ (MHCTpYMEHTAJIbHBIE) METO/bl aHanu3a. VX TOYHOCTb M YyBCTBUTEJIBHOCTH. [IpMHIUIBI
BbIOOpa METO/1a aHaJIM3a.
AHanutuueckue peakuuu. TpeOoBaHUsS K HUM, UyBCTBUTEIBHOCTh U CEIEKTUBHOCTb. XapakTe-
PHUCTHUKA MOJHOTHI IPOTEKAHUs peaKIUK 10 KOHCTaHTe paBHOBecHs. OCHOBHasI U MOOOUYHbBIE pe-
aKLUU.
AHanuTHyeckue curHaibl. X ocOOEHHOCTH 11 pa3IMyuHbIX METOI0B aHAJIN3A.
OneHka NpaBUJIBHOCTH PE3YJIbTATOB aHAIU30B.
Bocnpounssogumocts u3mepenuid. CiydaiiHble M CHCTEMaTHYeCKHE MOTPEII-HOCTH U3MEPEHUI.
Hx BbIsIBICHHE, YCTpaHEHUE W ydeT. AOCOJIOTHBIE M CHCTeMa-THYeCKue omuoOku. M3 pasmep-
HocTh. OrmpenenieHue rpaHul] pazdpoca U3MEpeHUil M CTaHJIapTHOro OTKJIOHeHus. [Ipomaxu
(rpy6Osle ommbOku ). Kpurepun ux ydera. 3Hauvamiue nugpsl. X ydeTr B OIleHKE TOUYHOCTHU pe-
3yJIbTaTOB aHAJIN3A.
CrniocoObl pa3fenenus, BblJICIECHNS U KOHIICHTPUPOBAaHUS BEIIECTB.
Pa3nenenue, BbIeICHNE U KOHLIEHTPUPOBAHUE JIEMEHTOB C TIOMOIIBIO OCAXKIEHUS UX TPYAHO-
PacTBOPUMBIX CO€TUHEHHM. [ pynoBbie U CeNeKTUBHBIE PEareHThI.
Xpomarorpadus. Ee cymuocts U pasHoBuaHOCTH. [lokazarenn xpomatorpaguueckoro pasje-
nenust. Ciiyuau IpUMEHEHUS.

XUMHUECKUE METO/Ibl UACHTUDUKAIMU. [ paBUMeTpUYECKUA aHATU3.

CymHocTts MeTona. TpeboBaHusl, MpeaAbsBIseMble K OCaX/1aeMOi U BeCOBOM (opmaMm. YciaoBus
KOJIMYECTBEHHOTO OCAXKJICHUS TPYIHOPACTBOPUMBIX BellecTB. IlociienoBaTenbHOCTh Onepanui u
npruemMbl 00pabOTKH 0CAAKOB, IPOMBIBAHHE OCAIKOB, BEIOOpP MPOMBIBHOM JKHUKOCTH, TEKAHTALIUS
U (pUIbTpOBaHUE, BAPUAHTHI U TEXHUKA 3THUX onepaiuil. BeicymuBanue 1 B3BEIIMBaHHUE OCA-
KOB.

ToyHOCTh TPaBUMETPUUYECKUX METOJIOB, (DAaKTOPHI, BIUAIOIIME HA TOYHOCTh. AHAJIUTHYECKHE
BECHI U pa3HOBECHL. TEeXHUKA B3BEIINBAHUS.

TuTpumMeTprUecKuil aHaIN3.

CymnHocts MeTona. [Ipsmoe u o6paTHOe TUTpOBaHKE, TUTPOBAHHUE 3aMec-TUTENA. MeTobl TUT-
pUMeTpUYecKoro aHaiau3a. TpeOoBaHUs, MPEnbsABIsSEMble K pPEaKUUsM B TUTPUMETPUUYECKOM
ananmu3se. M3mepurenbHas nocyaa. CriocoObl BBIPaXXKEHHUs COCTaBa PAacTBOPOB M BBIYUCICHHE B
Pa3IMYHBIX METOJAX TUTPUMETPUUYECKOro aHain3a. Tutposanue. Touka 3KBUBAJIECHTHOCTH U KO-
HEYHas TOYKa TUTPOBAHUS.

CranjapTHble M CTaHIApTU3UPOBaHHBIE pPAcTBOpPHI. llepBUuHBIE cTaHAApTHI M TpPeOOBaHUSA,



npexbsaBiIsieMble K HUM. PukcaHansl. BropuyHsle (CTaHIapTU3UPOBAaHHBIE) pacTBOPLL. TOYHOCTH
TUTPUMETPUYECKOTO aHaIu3a. MICTOUHUKH MOTPENTHOCTEN.

KucCIi10THO-OCHOBHOE TUTPOBAHHUE.

CymHnocTts MeTona. IlepBuuHbIE CTaHIApTHI Ul pacTBOPOB KHUCIOT M 1ienouyeld. CranpapTusa-
LMl paCTBOPOB KUCJIOT U IIeI04eh. TouKka HEUTPAIbHOCTH, TOYKA SKBUBAJICHTHOCTH U KOHEYHAs
TOYKa TUTpOBaHUs. Beruuciienue pH B pa3inyHble MOMEHTBI TATPOBAHUS U IIOCTPOECHUE KPUBBIX
TUTPOBAHUS CHIIBHBIX U CJIA0BIX KUCIOT U OCHOBaHUH.

Posb MHAMKATOPOB B METOJE KUCIOTHO-OCHOBHOIO TUTpOBaHuA. Teopust nHaukatopos. MHTep-
BaJl IIEpexoAa OKpacku uMHaukaTopa. Ilokaszarens TuTpoBaHus uHAMKaTopa. PacrpocTpaHneHHble
UHAMKaTOpbl. BeIOOp MHAMKATOpa JUIsl yCTAaHOBIEHHUS KOHEYHOM TOYKM THTpoBaHUs. OmmOKu
TUTPOBAHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

Merozap! aHanu3a: NepMaHraHaTOMETPHUs, OJOMETPHs, AUXpoMaTOMeTpus. MHAMKATOpHI, IIpU-
MEHSIEMbIE B OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX METO/AX: CIEeUU(PUUECKUe M OKUCIUTENIbHO-
BOCCTaHOBUTEIIbHBIE.

[Tepmanranaromerpus. OOmias xapakrepucTuka MeToza. [IpurorosieHue pactBopa mepMaHra-
HaTa Kanus. IlepBuunble cranapTsl. CTaHJapTH3ALMs PAacTBOpA IepPMaHraHaTa Kamus. Mogo-
metpus. IlepBuunsie crangaptel. CrangapTu3anus pactBopa Tuocynbdara. Kpaxman kak uaau-
Karop.

Paznen 14. ®usnyeckue U (PU3NKO-XUMHYECKHE METOAbI AHAJIN3A BELIECTB.

[Torenunomerpus (MOHOMETPUS).

CBsi3b MEXJly 3JIEKTPOJBMXKYILEH CHUJIONW M aKTUBHOCTBIO HOTEHIMATI-ONPEIEISIONIMX HOHOB
pactBopa. HIMKaTOpHBIE AJIEKTPOJABI U AJIEKTPOJbl cpaBHEHUs. CTEKIISHHBIM, MOHOCEIEKTHB-
Hbl€, MJIATUHOBBIN 3JEKTPO/Ibl, 00JACTH UX YCTOWYMBBIX MOKa3aHUHA. AHAJIMTHUYECKUI CUTHAI B
HNOTEHLIUOMETPUHU.

[Tpsamas noreHuuometpus (MoHoMeTpusi). Haznauenue, ob6nacts npumenenus. [lotenunomerpu-
yeckoe u3Mepenue pH, npuMeHseMble 31eKTPOAbl, YCIOBUS POBEACHUs n3MepeHuil. TouHOCTh
n3Mepenuil. [loTeHIMoMeTprYeCKOE N3MEPEHNE KOHLEHTpAIM Kajlus, HUTPAT-UOHA, XJIOPUI-
MOHA C TOMOIIBIO HOHOCEIEKTUBHBIX IEKTPOIOB.

[Torenunomerpuyeckoe TutpoBanue. HazHauenue u ycioBus nposeneHus. Kpusele noTeHnuo-
METPUYECKOTO THUTPOBAaHUS C HCIIOJIB30BAHMEM peakUUid HeWTpalu3aluu, OKHUCICHMS-
BOCCTaHOBJIEHUSI, KOMIUIEKCOOOpa3oBaHUs U ocaxeHHst. CIocoObl HaX0XKJICHUSI KOHEYHOM TOY-
KW TUTPOBAHUSI.

AbcopbumonHast poTomeTpus.

3akoHbl morjouieHus ceera (3akoH byrepa—IJlamOepra— bepa). Ontuueckasi MiIOTHOCTb, MO-
JSApHBIA KO3QpuireHT noriomeHuss. CnekrpoGoToMeTpust U KOJIOPUMETPHSI, UX OCOOEHHOCTH.
[TpuHIMNMaIBHBIE CXEMBI YCTpoiicTBa cnekTpodoromerpa U (hotokonopumerpa. Crocodsl Mo-
HOXpoMaTtuzauuu cBera. OCHOBBI CIEKTPOPOTOMETPUUYECKOTO aHaIU3a pacTBOpPOB. UyBCTBU-
TeJIbHOCTh MeTos1a. CrocoObl ompeeneHns KOHLEHTpAllMi BellecTBa — rpaduyeckue U pac-
yeTHble. O0JIacTU MPUMEHEHHUSI CIIEKTPOPOTOMETPUHU U KOJIOPUMETPHUH.

5.00pa3oBaTe/ibHbIE TEXHOJIOTHU

Bup yuyeOHoii paboThI Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI
Jlexunn DJIEKTPOHHBIE MaTEepUaJIbl, HUCIIOIb30BAHUE MYJIbTUMEIUN-
HBIX CPEJICTB, pa3gaTOYHBIN MaTepua
JlaboparopHblie pabOTHI BrimonHeHne ombITOB, 00CYKIEHUE U aHAIM3 MX pe3yJbTa-

TOB, HallUCaHUE YPaBHEHHUU pEaKIMil, TECTUPOBAHHE, BBIIIOIHE-
HUE TPYIIOBBIX AYAUTOPHBIX 3aJaHUM, UHAUBUAYAJIbHBIE IOK-
J1aJbl

CaMOCTOSTEIIbHEIS pa6OTLI 3aH_II/ITa U TMPE3CHTAlud pPE3YyJIbTATOB CaMOCTOSTEIbLHOMI




‘ IOAT'OTOBKU U I/ICCJ'IC,HOBaHI/Iﬁ Ha 3aHATHAX

6. OnleHoYHBIE CpPeACTBA TUCHUILTHHBI (MOYJIf)
6.1 Ilacopt ¢oHIa OLICHOYHBIX CPEIACTB M0 AUCHUILINHE

Kon konTpo- O11eHOYHOE CPEICTBO
Ne KonTposmpyemele paziesbl N
TUpyeMon KOJI-
n/m (TeMbl) JUCIUILIAHBI HaMCHOBaHHE
KOMIICTCHITHH BO
OCHOBHBIE MOHSATHS U 3a- VK-1, OIIK- | TecroBble 3aganus 20
1 KOHBI XUMHH. DKBUBAJICHT. 1, OIIK-7 Tembl peheparon 2
Bonpocs! pis 3auera 5
Crpoenue atoma. [lepuoanue- VK-1, OIIK- | TecToBbie 3a1anust 10
5 CKUI 3aKOH U MepUoanYecKas 1, OIIK-7 Temsbl pedepaToB 8
CUCTEMa XUMHUYECKHX DIIEMECH-
Bonpocsr s 3auera 4
TOB.
Peaxnmonnass cmocodnocts Be- | YK-1, OIIK- | TecroBsle 3amaHus 10
3 IeCTB. XMMHUYECKasl CBA3b 1, OIIK-7 TeMmsl pedepaTon
Bormpocs! 1iist 3auera 5
XnMnueckas kuHetuka. Cko- VK-1, OIIK- | TecroBble 3aganus 16
4 pPOCTh XUMHUYECKHX PEAKLIUN U 1, OIIK-7 TeMsbl pedepaToB 6
METO/IbI €€ PETyIUPOBAHHUS.
Bonpocs s 3auera 5
Xumugeckoe U (a3oBoe paBHO- VK-1, OIIK- | TectoBble 3amanus 5
S BECHE. 1, OIIK-7
Tembl pedeparon 2
Bompocs! i 3auera 4
DHepreTuka XUMUYECKHUX TPO- VK-1, OIIK- | TecroBbie 3amanus 2
5 LIECCOB. 1, OIIK-7 Tems1 peepatos
Bompocs! mis 3auera 3
XUMHUYECKUE CUCTEMBI: PACTBO- VK-1, OIIK- | TecroBble 3aganus 25
7 PBbl, TACIIEPCHBIE CUCTEMBI. 1, OIIK-7 Tembl pedepaToB 10
Bomnpocsr jyis 3auera 8
KommniekcHble coeauHEHUS. VK-1, OIIK- | TecroBsle 3ananus 10
8 1, OIIK-7 | Tems! pedeparon 4
Bompocs! mis 3auera 6
OKHUCIATEIHLHO- VYK-1, OIIK- | TecroBsie 3amanus 20
9 BOCCTaHOBUTEJILHBIE CBOMCTBA 1, OIIK-7 TeMsI pedepaTos 11
BEIIICCTB.
Bonpocsr 1is 3auera 7
DIIEKTPOXUMUYECKUE CUCTEMBI. VK-1, OIIK- | TecroBsie 3ananus 10
10 1, OTK-7
Temsl pedepaToB 3
Bomnpocsr muis 3auera 3
OO01ue cBoiicTBAa HEMETAIIOB VK-1, OIIK- | TecTroBble 3aqaHus 33
11 1, OIIK-7 Temsbl pedepaToB 9
Bonpocsr s 3aueta 3
12 OO0mue cBoiicTBa METAIOB. VK-1, OIIK- | TecTroBble 3aqaHus 35
1, OIIK-7 Temsl pedepaToB 6




Bormpocs! ai1st 3auera 12

Xumuueckas uIeHTH(PpUKALUs: VK-1, OIIK- | TectoBble 3aganus 88
13 | KQUEeCTBEHHBIA M KOJIMYECTBEH- 1, OIIK-7 Temsbl pedepaToB 5

HBIW aHAIINS. Bonpock! a4 3a4eTa 15

Oduznyeckue u Gu3uKo- VK-1, OIIK- | TecroBble 3agaHud 12
14 XUMHYECKHE METOIbI aHaIn3a 1, OIIK-7 Temsl peepaTon

BCIICCTB.

BOHpOCBI JJIA 3a4€Ta

6.2. IlepeyeHs BONPOCOB /141 3a4eTa
1. Mecto XMMUH B 1IEJIOM U HEOPTaHUYECKOW XUMUHU B YACTHOCTH CPEJU €CTECTBEHHO - HAyYHBIX
mucuumind. YK-1, OIIK-1, OITK-7
2. Ponp xumu3zanuu B pa3BUTUHU MPOU3BOAMUTEIBHBIX CHUJI celibckoro xossiicrBa. YK-1, OIIK-1,
OIIK-7
3. Heopranudeckue BemecTBa, UCIOIb3YEMBbIC B CEITLCKOXO3SMCTBEHHOM MTPOM3BOJICTBE: MUHE-
palibHbIe yIOOpEeHUs, MECTUIMAbI, TePOULIM/IbI, NeCUKAHTHI, AeQOITUaHThl, KOPMOBBIE JOOABKH,
XUMHUYECKHe KoHcepBaHThl U MenuopanThl. YK-1, OIIK-1, OIIK-7
4. Ucnonb3oBaHHe XUMUYECKUX MOHITHUHA, 3aKOHOB U METOJIOB MCCIEAOBAHUS B CEIbCKOXO035ii-
CTBEHHBIX M Ouonorndyeckux Haykax. YK-1, OIIK-1, OIIK-7
5. DKojorudeckasl ONacCHOCTh HETPAMOTHOTO MPUMEHEHUS XUMHUYECKUX MPOIYKTOB B CEIHCKOM
xo3saicTee. YK-1, OIIK-1, OIIK-7
6. CrexuoMeTpruuecKre UHIEKCH U KOd(pPHUIreHTsl. Monb, MOJSIpHAs Macca, XMMUUYECKUN IK-
BUBAJICHT, (DAKTOP SKBUBAJICHTHOCTH, MOJIsIpHas Macca skBuBanieHTa. YK-1, OIIK-1, OIIK-7
7. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUSI MacChl U YHEPTHH, 3aKOH KPATHBIX OTHOILICHUH,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH YKBUBAJICHTOB, 3aKOH ABOTApO U CIEJCTBUS U3 HETO, 3aKOH
pocThiX 00beMHBIX oTHOmeHuH. YK-1, OIIK-1, OITK-7
8. PacTBOpHBI Kak cMecH HOHHO- ¥ MOJIeKyJsipHO-aAucnepcHoro ypoBHs YK-1, OIIK-1, OIIK-7.
9. ITpuuunsl 06pazoBanus BoaHbIX pactBopoB YK-1, OIIK-1, OIIK-7
10. ITpupoaa MexxMONEKYIISIPHBIX CUJI B pacTBopax: cuiibl Ban-nep-Baanbsca (opueHTalnoHHBIE,
WHAYKIIMOHHBIE, TUCIIEPCHOHHBIE); HOH-TUMOIBLHOE B3aUMO/IEIICTBHIE, BOAOpOoAHAs cBsi3h YK-1,
OIIK-1, OIIK-7
11. Cnoco6s! BelpaskeHust coctaBa pactopoB YK-1, OIIK-1, OITK-7
12. 3nauenue pactBopoB B xumun u ouonoruu YK-1, OIIK-1, OIIK-7
13.Tunsl cunbHbIx dnektponutoB YK-1, OIIK-1, OIIK-7
14. T'uapatanus nonoB. DHeprus rugparanuu YK-1, OIIK-1, OIIK-7
15. 3HaueHne pacTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB B XUMUH, Onosioruu, reoxumun YK-1, OIIK-1,
OIIK-7
16. Tumbl cnabbIx 371eKTPOIUTOB. KOHCTAHTHI U CTEMEHH JUCCOIMALIUU CIA0BIX JIEKTPOIUTOB
VYK-1, OIIK-1, OIIK-7
17. KucnotHo-ocHoBHEIE cBoiicTBa BemiecTB YK-1, OIIK-1, OIIK-7
18. BomopoaHblii ¥ THAPOKCUIIBHBIN TTOKa3aTesn pacTBOpoB. CriocoObl M3MEPEHHS BOJIOPOIHOTO
noka3arens YK-1, OIIK-1, OIIK-7
19. Bydepnsie pactBoper  YK-1, OIIK-1, OIIK-7
20. Tums! ruaponusa. KoncranTsl u crenenu ruaponusa coneit YK-1, OIIK-1, OITK-7
21. 3HaveHne pacTBOPOB CJIA0BIX AIEKTPOJIUTOB B XUMHUH, Orosorun u reoxumun Y K-1, OITK-1,
OIIK-7
22. Kommekcubie coequaenns YK-1, OTIK-1, OITK-7
23. YcTOMYMBOCTh KOMIUIEKCHBIX COEAMHEHUH B pacTBopax. KoHCTaHThI yCTOMUMBOCTH U
KoHCTaHTHI HecTtolikocTu. YK-1, OIIK-1, OIIK-7
24. 3HaueHHe KOMIUIEKCHBIX coeauHeHni B onoxumuu kietku. YK-1, OIIK-1, OITK-7
25. buoneoprannueckas XuMus Kak HoBoe HarpasieHue B xumuun YK-1, OIIK-1, OIIK-7




26. OkucnurenbHO-BoccTaHOoBUTENbHBIE peakuun Y K-1, OIIK-1, OIIK-7

27. OKUCIATENBHO-BOCCTAaHOBUTENBHBIC (IeKTpoaHbIe) moTeHnuansl YK-1, OIIK-1, OITK-7
28. Posib OKMCIINTENBHO-BOCCTAHOBUTENBbHBIX peakiuil B npupoae. YK-1, OIIK-1, OIIK-7

29. IloHsAITHE O CKOPOCTH XMMHYECKOU peakiuu. MicTuHHas (MrHOBEHHAs) CKOPOCTh PEAKIIUH.
YK-1, OIIK-1, OIIK-7

30. OcHoBHBIC haKTOPHI, BIUAIOIIME Ha ckopocTh peakiuu YK-1, OINK-1, OITK-7

31. 3akoH EHCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XMMHMUYECKON KUHETUKH JUJIS 3JIEMEHTApHON
craguu. Koncranra ckopoctu peakuun YK-1, OIIK-1, OIIK-7

32. 3aBUCUMOCTb CKOPOCTH XUMHYECKOH peakiuu ot Temnepatypsl. [Ipasuno Baut-T'odda.
VYpasuenue Appenunyca. Karanmus u pepmentsr. YK-1, OIIK-1, OITK-7.

34. 3naueHrue XUMHUYECKOM KUHETHKU B XMMHUU, OMOJIOTUHU U cellbckoM xo3siictee YK-1, OITK-1,
OIIK-7

35. XuMuueckoe paBHOBECHE KaK Pe3yabTaT CaMOIPOU3BOIBLHOTO MTPOTEKAHUs 00paTUMOH pe-
aknnu YK-1, OIIK-1, OIIK-7

36. 3akon nerctByromux Macc. Koncranrta pasnosecusi YK-1, OIIK-1, OIIK-7

37. CmelieHre paBHOBECHS MIPU U3MEHEHUU KOHIICHTPAIUH, TEMIIepaTyphl U naBieHus. [Ipun-
nun Jle-Illarense. YK-1, OIIK-1, OIIK-7

38. Ponp xumuyeckux paBHoBecuii B mpupoae YK-1, OIIK-1, OIIK-7

39. OcunoBsl xumuueckoit TepmoanHamuku. YK-1, OIK-1, OIIK-7

40. Duranbnus u TernoBoit dddext peakuun YK-1, OIIK-1, OIIK-7

41. BeruucieHue SHTAIBINK PEAKIINH 10 3HAYSHUSIM HTAJIBIINIM 00pa30oBaHus MIPOAYKTOB U pea-
renToB peakiuu. 3akoH ['ecca. YK-1, OIIK-1, OIIK-7

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

43. Bropoii 3aKk0H TepMOJIMHAMUKU KaK KPUTEPHil HallpaBlIeHUs XUMUUecKol peakunu YK-1,
OIIK-1, OIIK-7

44. IlpuMmeHeHre U 3HaUYeHUE YHepreTuk xumuiecknx peakuit YK-1, OIIK-1, OITK-7

45. OCHOBHBIE TPUHIUIIBI KBAHTOBOW TEOPUU CTPOCHHMS BEIIECTBA: IPEACTABICHHS O KOPITYCKY-
JISIPHO-BOJTHOBOM Jyajn3Me SIBJICHUM MUKPOMUPA, IPUHIIUIIE HEOMPEIeTICHHOCTH, YPaBHEHUN
[Ipenunrepa, BomHOBOM (hyHKITNHU, aToMHOM opouTanu YK-1, OITK-1, OITK-7

46. KBaHToBBIE yHClia: TIIaBHOE, OpOUTaNbHOE, MarHuTHoe U cnuHoBoe YK-1, OIIK-1, OIIK-7
47. DHepreTuyeckue ypoBHH 1 nogaypoBuu atoma YK-1, OIIK-1, OIIK-7

48. IIpuHIUIIBI 3aOJTHEHUS] SJIEKTPOHHBIX OpOUTaIeil aroMa B OCHOBHOM COCTOSTHUH: TIPUHITUIT
[Maymu, npaBuno Xynnga YK-1, OIIK-1, OIIK-7

49. IlocTpoeHue CTpyKTypbl NEPUOIUYECKON CUCTEMBI, UCXOS U3 SHEPTE€THUECKOM MMOCcIe10Ba-
TETLHOCTH MOypOBHEH MHOT03JIeMeHTHBIX aToMOB YK-1, OIIK-1, OIIK-7

50. INonsarue nepuoza u ero popmupoBanue no npasmwiam Kneukosckoro YK-1, OIIK-1, OIIK-7
51. [Ipu4nHBI pa3IMYHON [UITMHBI TIEPHOJIOB; S-, P-, 0-, f-3JIEMEHTBI ¥ HX PacMONIOKEHUE B CTPYK-
Type nepuoandeckoit cucremsl YK-1, OIIK-1, OIIK-7

52. Ilepuoanueckuii 3akoH. 3HaUE€HUE Tepuoandeckoro 3akona st xumun YK-1, OIIK-1, OTIK-
7

53. CpoiicTBa aTOMOB 3JIEMEHTOB (IOTEHLMAT MOHU3ALNHU, CPOACTBO K AJIEKTPOHY, IEKTPOOT-
pHLIATENIbHOCTD, paanychl Ban-aep-Baansca) YK-1, OIIK-1, OITK-7

54. OO0u1e XuMUYECKHE CBOMCTBA 3JIEMEHTOB U MEPUOANYECKUM XapakTep ux namMenenus YK-1,
OIIK-1, OIIK-7

55. Peaknmonnas crrocooHocTh Bemects YK-1, OIIK-1, OIIK-7

56. Tumebl cBsi3eii: KOBaJICHTHAsA, HOHHAsA, MeTaJuTHueckast, Bogopoanas YK-1, OIIK-1, OITK-7
58. XapakTepUCTUKH CBSI3€H: JIEKTPUUECKHE TUIOIbHBIE MOMEHTHI, 3P (PEKTUBHBIE 3aps/Ibl aTO-
MOB, CTENIEHb MOHHOCTH, HAIIPABJIEHHOCTh U HACBIILIEHHOCTh, SHEPTHUs U JJIMHA CBSI3U

VYK-1, OIIK-1, OIIK-759. Tuns!l rubpuan3zanuy aTOMHBIX OpOUTalIel U T€OMETPUS MOJIEKYJT
OK-7, OIIK-2

60. CBoeoOpa3ue CTpoeHus aToMa BOA0po1a, (GU3NIECKUX U XUMHUYECKUX CBOWCTB 3TOTO dJie-
MeHTa u ero coequnenuii. YK-1, OIIK-1, OIIK-7



61. Boga, reometpus u cBoiictBa ee monekyinsl YK-1, OIIK-1, OIIK-7

62. Boza B ceIbCKOM X03McTBE. DKOJOrMYECKHE aclieKThl Bogononki3oBanus YK-1, OITK-1,
OIIK-7

63. Dnementsl [A-noarpynms YK-1, OIIK-1, OITK-7

64. Dnementsl ||A-noarpynmner YK-1, OIIK-1, OITK-7

65. Dnementsl A — moarpynmer YK-1, OIIK-1, OITK-7

66. Dnements! I[VA-noarpynmer YK-1, OIIK-1, OIIK-7

67. Dnementsl VA-noarpynmnel YK-1, OIIK-1, OIIK-7

68. Dnementsl VIA-noarpynnsr YK-1, OIIK-1, OIIK-7

69. Dnementsl VIIA-moarpynmner YK-1, OIIK-1, OIIK-7

70.9nementsl VIIIA-noarpynner YK-1, OIIK-1, OIIK-7

71. Ilepexoansie Mmetamuibel YK-1, OIIK-1, OIIK-7

72. OCHOBHBIC XUMHUYECKHE 0COOCHHOCTH JaHTaHou 0B 1 aktuHougoB YK-1, OIIK-1, OIIK-7
73. Dnexrpoxumudeckue cBoiicta meramioB. YK-1, OIIK-1, OIIK-7

74. Dnexrponu3 YK-1, OIIK-1, OIIK-7

75. Xumunueckas uaentudukamus YK-1, OIIK-1, OIIK-7

76. [IpeameT 1 3a7a4 aHATUTHYECKON XUMUHU. POIb aHaTUTHYECKONH XWMHUU B MPOU3BOICTBEH-
HBIX IIPOIECcax, B KOHTPOJIE KayecTBa MPOAYKIMHU, B OXpaHe OKpyxkaromiel cpenbl. [lonstue o
ITJIK YK-1, OIIK-1, OIIK-7.

77. KauecTBeHHBIN M KOJIUYCCTBEHHBIN aHanu3. Mx 3nauenne YK-1, OIIK-1, OIIK-7

78. Xummueckue u GU3NKO — XUMUYECKre (MHCTpyMEHTalbHbIe) MeTo bl aHanmu3a YK-1, OIIK-
1, OIIK-7

79. Xumuueckue MeTo sl uaeHTuukanmy. I papumerpudeckuii ananus YK-1, OIIK-1, OIIK-7
80. Turpumerpuueckuii ananuz YK-1, OIIK-1, OIIK-7

81. KucnorHo-ocaoBHOe TuTpoBanue YK-1, OIIK-1, OITK-7

82. OkucnurenbHO-BOccTaHOBHUTENbHOE TUTpoBanue YK-1, OIIK-1, OIIK-7

83. Xpomarorpadus. Ee cymHocTs 1 pasHoBuaHOCTH. [loKka3aTenn XxpomMarorpadudeckoro pas-
nenenus. Cnyyan npumenenus. YK-1, OIIK-1, OIIK-7

84.Ilorennmomerpuueckoe Tutpoanue YK-1, OIIK-1, OIIK-7

85. A6cop6umonnas poromerpus YK-1, OIIK-1, OIIK-7

86. Camoopranu3zanus u camoodpazoanue YK-1, OIIK-1, OIIK-7.

87. Ucnonb3oBaHre OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JIUCIUIUIMH B ITpodeccnoHanb-
Ho nesrenpHOocTH YK-1, OIIK-1, OIIK-7.

88. [IpumeHeHre MeTOI0B MAaTEMAaTUYECKOTO aHaINu3a U MOJICIUPOBAHMUSI, TEOPETHUECKOTO U
sKcriepuMenTanbHoro uccienoanus YK-1, OIIK-1, OIIK-7.

6.3. llIka1a OLeHOYHBIX CPEACTB

YpoBHHu ocBoe- Kpurepun onenuBanns Ounenounsle cpen-
HUSI KOMIIeTeH- CTBa
Ui (K0J1.02J1710B)
IIponBuHYTHII 3HaeT
(75-100 6amtoB) | - MONHO TEOPETHUYCSCKHM Marepuai, KOTopsiid | TecToBbIe 3amaHMsI
YMEET COOTHECTH C BO3MOXHOCTSIMH TpakTu- | (31-40)
«;3aumenoy» YECKOr0 MPUMEHEHHUS; Pedepar (9-10)

- OCHOBHBIE 3aKOHBl €CTECTBEHHOHAY4HBIX | Bompochl k 3adery
JUCHHUIUIAH B TPOQECCHOHANBHON JestenbHo- | (35-50 6amnos)
CTH,

ymeeT

- WHTETPHUPOBATH 3HAHUS U3 Pa3HBIX Pa3/IeiioB,
COeIUHSS MTOACHEHNE U 000CHOBAHHUE,
-BBINIOJIHATh NPAKTUKO-OPUEHTUPOBAHHBIE U




CUTYaIlMOHHBIC 3aJaHHs, PellaTh THIIOBBIC H
npodeccHoHaLHO-HAMIPABICHHBIE 33/1a4H,

- OBICTPO 1 0€30MNO0YHO MPOUJUTFOCTPUPOBATH
OTBET COOCTBEHHBIMH MIPUMEPAMH,

- BECTH MPEIMETHYIO TUCKYCCHIO;

- UCIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEH-
HOHAyYHBIX JUCIUIUIMH B MPO(ECCHOHAIBHOM
JESITEIIbHOCTH;

-IPUMEHSATh METOJIbI MATEMaTUYECKOTO aHAJIH-
32 U MOJAETHPOBAHUSA, TEOPETHUECKOTO U IKC-
NEPUMEHTAIBHOTO HCCIICIOBAHUS

BJajeeT
- CIIOCOOHOCTBIO K CaMOOPTaHU3aIllMK U CaMo-
00pa3oBaHuIo;

- TCPMHHOJIOTUEH W3 pa3IM4YHBIX pPa3leoB
Kypca,

- crnocobaMH MBICIIMTENBHON JeITEIbHOCTH
(aHamM30M, CHHTE30M, CpaBHEHHEM, 0000IIe-
HUEM U T.1.),

- apryMEHTHPOBaHHOMW, TPaMOTHOM, YETKON pe-
YBI0.

bazosBwrit
(50-74 6amnna)

«3aumeno»

3HaeT
- TEOPETUYECKUI M NpPaKTHYECKHH MaTepual,
HO JIOMyCKaeT HETOYHOCTH;

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCITUTUINH B TPOQPECCHOHAIBHON JCSITEeIbHO-
CTH;

ymeeT

- COGIMHSATH 3HAHMS U3 Pa3HBIX Pa3JeNoB Kyp-
ca,

- HaXOAWTh TPABHIbHBIC MPUMEPHI U3 MPAKTHU-
KH,

- pelIaTh TUTIOBBIC 3a/1a4H;

- HMCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JAMCHUIUIMH B MpodeccHoHaIbHOM
JeATENILHOCTH;

-IIPUMCHATb MCTOABI MATEMATHYCCKOI'0 aHAaJIN-
32 ¥ MOJEIHPOBAHMS, TEOPETUIECKOTO M IKC-
NEPUMEHTAIHLHOTO HCCIIEIOBAHNS.

BJIa/IeeT

- CTIIOCOOHOCTBIO K CaMOOPTaHU3aIMH U CaMO-
00pa3oBaHUIO

- TEpPMHHOJIOTHEH W3 pa3IHYHBIX pPa3leoB
Kypca, MpH HEBEPHOM YIMOTPEOJICHUU caM HC-
MMpaBJISICT HETOYHOCTH,

- BCEM COJCP)KaHHEM, BHIHMT B3AaHMOCBS3H,
MOXET TPOBECTH aHajJW3 W T.J., HO HE BCEraa
JIeNIaeT 3TO CaMOCTOSITEIbHO, 6€3 IOMOIIH Tpe-
rojiaBaTels,

- cmoco0aMu  MBICTUTEIBHOH  JIeSTEeIbHO-
CTH(aHAJIU30M, CHUHTE30M, CpaBHEHHEM, 0000-
IICHUEM U T.11.);

TecroBble  3a-
nanus (21-30)
Pedepar (7-8)
Bompocsl k 3adery
(22-36)




- AQpryMEHTHUPOBAHHOM, IPaMOTHOM, YETKOM pe-
YbIO.

[Toporosbiii
(35-49 6aioB)

«3aumeHo)

3HaeT

- TEOPETHYECKUN W IPAKTHUYECKUN MaTepuall,
HO JIOITYCKaeT OLINOKHU;

- OCHOBHBIE 3aKOHBl E€CTECTBEHHOHAYYHbBIX
JTUCIUIUIMH B NMPO(ECCHOHANIBHON JesITeNbHO-
CTH, HO JIONTyCKAeT OIIUOKH;

yMeer

- COCJIMHSATDH 3HAHUS U3 PA3HBIX Pa3/eiiOB Kypca
TOJIBKO IIPY HABOJAIIKX BOIPOCAX IpernojaBa-
T,

- C TPYJAOM COOTHECTH TEOPETUUYECKUW U IpaK-
TUYECKUH, JTOMyCKas ONIMOKU B PEIICHUU TH-
MOBBIX 3a/1a4 Ha MPUMEHEHHE 3HAHUU B pealib-
HOM MPAKTUYECKOU JIESITENBHOCTH;

- YaCTUYHO HCIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUIUIMH B Tpodec-
CHOHAJIbHOU JI€ATEIbHOCTH;

- YaCTUYHO MPUMEHSTh METOJbl MaTeMaTuye-
CKOr0 aHajau3a U MOJEIUPOBAHUS, TEOPETHYE-
CKOT'0 U SKCIIEPUMEHTAIIBHOTO UCCIICIOBAHUS
BJIa/IeeT

- YaCTHYHO CIIOCOOHOCTBIO K CAaMOOPTraHU3 AN
U caMmo00pa30BaHUIO;

- HEIOCTAaTOYHO CIOCOO0AMU MBICIUTEILHON
JESITENIbHOCTH (aHaTU30M, CHUHTE30M, CpaBHE-
HUEM, 0000IICHUEM U T.11.);

- ciaboii apryMeHTaluei, JOruKoi mpH Io-
CTPOCHHUH OTBETA.

TecroBble 3amaHus
(11-20)

Pedepar (5-6)
Bormpocsr  k 3auery
(19-23)

Huszkun
(tonoporoBsIit)
(KoMmeTeHIus He
chopMupoBaHa)
(menee 35 6amnoB)

«Heé 3a4YmeHo»

He 3HaeT

- TEOPETUYECKUI U IPAKTUYECKUNA MaTepural,

- CYILIHOCTHOM 4aCTH Kypca;

- OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH B MPO(ECCHOHATbHON AeaTeNbHO-
CTH

He ymeeT

- 0€3 CyIIEeCTBEHHBIX OLIMOOK BBICTpaUBaTh
OTBET, BBINOJIHATH 3aaHHUE,

- BBINIOJIHATH TPAKTUKO-OPUEHTHPOBAHHBIE U
CUTYallMOHHBIE 3a/laHus, PEIlaTh HHTErPUPO-
BaHHbIE 337auu Npo(decCHOHATBbHON Hampas-
JIEHHOCTH,

- WUTIOCTPUPOBATh OTBET MPUMEPAMHU;

- UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIHIUIUH B NMpoQeccuoHanbHON
JIESTEIIBHOCTH;

-IPUMEHSATh METOJbl MaTEMaTHYECKOTO aHaJlu-
32 U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKC-
MEePUMEHTAIbHOTO UCCIIEJOBAHUS

He BJIajieeT

- CIOCOOHOCTBIO K CaMOOPTaHU3allui U CaMo-

TecroBele 3amaHus
(0-10)

Pedepar (0-4)
Bompocsl  k 3auery
(0-20)




00pazoBaHUIO

- TEPMUHOJIOTHEN Kypca,

- crmoco0aMu  MBICIUTENBHON  J1eATeNbHO-
CTH(aHATU30M, CHHTE30M, CpaBHEHHUEM, 0000-
IICHUEM U T.11.);

- TPAaMOTHOM, YETKO! PEUBIO.

7. Y4eOHO-MeTOAMYECKOe M HMH(OPMALMOHHOE oO0ecrmeYyeHHe IMCHUILIHHBI
(MoayJin)

7.1.0cHOoBHAas y4eOHas JuTEepaTypa

1. AdanaceeB, b. H. ®usnueckas xumus: yuebnoe nocooue / b. H. Adanacwes, 1O. I1.
AxynoBa. — Cankrt-IlerepOypr: Jlans, 2021. — 416 ¢. — ISBN 978-5-8114-1402-4. — Texkcr:
DIIEKTPOHHBIN /l Jlans: ANEKTPOHHO-OMOIMOTeUHAS cUcTeMma. — URL:
https://e.lanbook.com/book/168461

2. KoBanenko, JI. &. brnoxumudeckre OCHOBHI XMMHUHM OHMOJIOTMYECKH AKTHBHBIX Be-
niectB: yuebnoe nocobue / JI. &. KoBanenko. — 5-e uzn. — Mocksa: JlabopaTopusi 3HaHMIA,
2020. — 232 c. — ISBN 978-5-00101-860-5. — TexkcT: 3nekTpoHHBIN // JlaHb: AJIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/151537

3. Heopranuueckas xumus B 24. Yacte 1. TeopeTuueckue 0CHOBBI S5-U31., IEP. U JIO1I.
yueOHUK /Ui akagemudeckorodakanaspuara. /Kuszes . A., Cmapeirun C.H.- [DnekTpoHHbIi
pecypc].- M.: FOpaiir, 2017.-253c¢. https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

4. Heopranuueckas xumus B 24. Yactb2. XuMHsI 3JIEMEHTOB 5-U3J., TIEP. U J10M. YUEOHUK
uist akanemudeckorotOakanaspuara. /Kuszes I.A., Cmapsirun C.H.- [DnekTpoHHBIH pecypc].-
M.: Opaiit, 2017.-359c¢. https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

5. AHanutuyeckas XUMUs U (U3UKO-XUMHYECKHE METO/Ibl aHanu3a: yueonuk. B 21.T.1/
[Ton pen.A.A. Nmenko. — 3-e u3f.; crep.- M.: Akanemust, 2014.- 352¢.- ( Briciiee oOpa3oBanue
OakanaBpuar).

6. AHanuTHYeCKas XUMHS U (PU3UKO-XMMHUYECKUE METO/IbI aHa u3a: yueOHuk. B 21.T.2/
[Tox pen. A.A. Nmenko. — 3-¢ u3.; crep.- M.: Akanemus, 2014.-416¢.- ( Beiciiee oOpa3oBanue
OakanaBpuar).

7.2.JlonoHuTEIbHAS YUeOHAas1 JUTEpaTypa

1.Capraes II.M. Heopranuueckas xumus: yueOHoe mnocobue / Capraes ILM. -
[DneKTpOHHBII pecypc].- M.:u31aTenbCTBO «Jlanb» 2013.- 384c.
https://e.lanbook.com/book/36999?category pk=43778#authors

2. AHaimTrdeckas XxuMus B 2-X kHurax. Kaura 1. Xumudeckue MeTOAbl aHAIM3a. 2-€

U3J., UCOp. U JOI. Y4YeOHUK U MPaKTUKyM Uil IpUKIagHOro OakanaBpuaTta/ AneKkcaHIpoBa
D.A., TaiinykoBa H.T'. [DaekTponnsiii pecypc].- M.: FOpaiit, 2017.-551c. https://www.biblio-
online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D

3. AHaiuTr4YecKas XUMHsA B 2-X kHurax. Kaura 2. @U3snko-XuMHUYEeCKUEe METOAbI aHAITN3a
2-¢ u3]., UCIp. U JOMN. YUeOHHUK U MPAKTUKYM Ui NMPUKIaAHOTO OakanmaBpuara AJEKcaHIApoBa
D.A., TaiinykoBa H.I'. [Dnektponnsiii pecypc]l.- M.:FOpaiit, 2017.-355¢. https://www.biblio-
online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0OD1

7.3. MeToguveckue yKa3aHusl 10 OCBOCHUIO TUCIIUILINHBI

1. Kyzuenosa P.B. Meroanueckoe pyKOBOACTBO K CAaMOCTOSITENILHOM paboTe Mo AHaIUTH-
YecKas XUMHS U (PU3HKO-XUMHYECKHE METOJIbI aHau3a» Muaypunck, 2023.


https://e.lanbook.com/book/151537
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://e.lanbook.com/book/36999?category_pk=43778#authors
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1

7.4. UndopManmoHHble TEXHOJIOTHH (MPOorpaMMHoOe odecriedeHre U HH(POPMAIIMOHHbIE
CIpaBOYHbIC MATEPHAJIbI, B TOM YHCJIe COBPpeMeHHbIe Po(deccHoHAIbHbIEe 0a3bl JaHHBIX H
HH(GOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI)

VYuebHas gucuMiiimHa (MOAYJIb) MpPEIyCMaTpUBAET OCBOCHHE HWH(POPMALMOHHBIX U
U(POBBIX TEXHONOTUH. Peanu3zarust nudpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM IIPOCTPAHCTBE
SBISICTCS OJHOW W3 BaXHEHIIMX weneld oO0pa3oBaHMs, AAIOUICH BO3MOXKHOCTH Pa3BHUBATh
KOHKYPEHTOCIIOCOOHbBIE KauecTBa OOy4YaroUIMXCs Kak OyAYyIIMX BbICOKOKBAJIU(UIIMPOBAHHBIX
CHEIUAJINCTOB.

[MudpoBble TEXHOJOTMM IPEIyCMaTPUBAIOT Pa3BUTHE HABBIKOB 3(P(YEKTUBHOIO pelIeHus
3a7a4  pOQECCHOHATIBHOTO, COIMAIBHOTO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHHEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTMH. OcBoeHHE LUPPOBBIX TEXHOIOTUH B
paMKax JaHHOW JUCHMIUIMHBI (MOAYJSA) OPHEHTHPOBAHO HA CIIOCOOHOCTH O€30macHo u
Ha/JIekaluM  o0pa3oM  Iojy4yaTh JAOCTYI, YIpaBiATb, MHTErPUPOBATH, OOMEHUBATHCA,
OLICHUBATh W CO3JaBaTh HWH(POPMAIMIO C TOMOUIbI0 HHU(POBBIX YCTPOMCTB U CETEBBIX
TexHosoruil. dopmMupoBaHrue UPPOBONH KOMIIETEHTHOCTU MpearonaraeT paboTy ¢ JaHHBIMH,
BJIa/ICHUE UHCTPYMEHTAMHU JUIsI KOMMYHHMKAIMH.

7.4.1 DJ1eKTPOHHO-0MOIHOTEYHAS] CUCTEMBbI U 0a3bl TaHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr ot 10.03.2020 Ne Db
CY 437/20/25 (CereBas 35eKTpoHHAs OMOIMOTEKA)

2. DaeKTpOHHO-O0MOIMoTeuHas cucteMa m3aareiabcTBa «Jlanb» (https://e.lanbook.ru/) (morosop
Ha OKa3aHHWE YCIYT MO MPEAOCTaBICHUIO OCTYyMa K 3eKTpoHHBIM u3ganusiMm OO0 «3narens-
ctBO Jlaub» ot 03.04.2023 Ne 1)

3. DiekTpoHHO-OMOIMoTeuHas cuctema u3narenberBa «Jlanpy (https://e.lanbook.ru/) (morosop
Ha OKa3aHHe YCIyT MO MPEeIO0CTaBICHUIO JOCTYyNa K 31eKTpoHHBIM u3ganusmM OO0 «3narens-
ctBo Jlaub» oT 06.04.2023 No 2)

4. baza naHHbIX A5eKTpoHHBIX HH(pOopMannoHHBIX pecypcoB ®I'BHY IIHCXB (moroBop mo
00eCTIeYeHNIO IOCTyIa K AMEeKTPOHHBIM nH(popMannoHHbIM pecypcam ®I'BHY ITHCXB uwepe3
tepmuHan ynanenHnoro aoctyna (TY ®I'BHY LITHCXB) ot 07.04.2023 Ne 6/H)

5. DnekrponHo-oubMoreunas cucrema «AgriLiby ®I'BOY BO PT'A3Y (http://ebs.rgazu.ru/)
(IOTIOJTHUTENBHOE COrfIallieHHe Ha npenocraBieHue aoctyna ot 13.04.2023 Ne 6/ k JIuneH3u-
oHHOMY goroBopy ot 04.07.2013 Ne 27)

6. DnexkTpoHHast 6mbnmoreyHast cuctema «HanmoHanbHbl U poBoit pecypc «Pykont»: Kon-
nekin «baszoBeiit MmaccuB» u «Konoc-c. Cenbekoe xozstiictBo» (https://rucont.ru/) (morosop Ha
OKa3aHHWe yCIyr mo npenoctaBieHuto goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexTponHoe u3matensctBo FOPAMTy (https://urait.ru/) (10roBop Ha OKA3aHHE YCIYT
[0 TMPEJIOCTaBJICHUIO JOCTyna K oOpa3oBarenbHoi minatgopme OO0 «DneKTpoHHOE U3AATENb-
ctBo FOPAIIT» ot 06.04.2023 Ne 6)

8. DnexTpoHHO-OMOIHMOTEeUHas cuctema «Bepuanckuit» (https://vernadsky-lib.ru) (morosop Ha
0e3B03Me3/IHOE UCII0NIb30BaHKe pousBeneHuit ot 26.03.2020 Ne 14/20/25)

9. baza nannbsix HOb «HanmonanbHas anekrponHast oudanoreka» (https://rusneb.ru/) (morosop
o moakmoueHun k HOb m mpenmocraBnenun noctyma kK odwsekram HOB ot 01.08.2018 Ne
101/H2b/4712)

10. CornameHue o COTpyAHMYECTBE MO OKa3aHUIO OMOIMOTEYHO-MH(POPMAIIMOHHBIX U COLMO-
KYJIBTYPHBIX YCIYT TMOJIb30BATEsIM YHUBEPCUTETA W3 YHCIAa WHBAIUAOB IO 3PEHUI0, CIabOBU-
JTIAX, WHBAIAIOB JIPYTMX KAaTETOPHH C OTPaHWYCHHBIM JOCTYIIOM K WH(OpMAIWH, JIHII,
UMEIOIINX TPYAHOCTH ¢ uTeHueM ruiockonedatHoro tekcta TOI'BYK «TamboBckast ob6mactHas
yHHUBepcaiabHas HayuHas Oubamoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (corma-
mieHue o cotpyaaudectse oT 16.09.2021 Ne 6/H)

7.4.2. UndopManoHHbIe CIIPABOYHbIE CHCTEMbI

1. CrnpaBounas npaBoBas cuctema KoucynpranTllimtoc (Z0roBop MOCTaBKH M COMPOBOKICHUS



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

sx3eMiusapoB cucreM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DnekTpoHHBIH nepuoanyeckuii cripaBoyHUK «Cucrema 'TAPAHT» (moroBop Ha ycimyru 1o
corpoBoKaeHHIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHbIe NTpoeccnoHaIbHBIE 0a3bl JAHHBIX

1. ba3a naHHBIX HOPMATHBHO-IIPABOBBIX AKTOB MH(OPMALMOHHO-00pPa30BaTENbHON MPOrpaMMbl
«Pocmetony» (morosop ot 11.07.2022 Ne 530/2022)

2. baza nanneix Hayunoii anektponnoit onbnuorekn eLIBRARY.RU — poccuiickuii nadopma-
[IUOHHO-AaHAIMTUYECKHUIA MOpTad B O0JIACTH HAYKH, TEXHOJOTHH, MEIUIIMHBI M O0pa30BaHUS -
https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/
4. OrtkpeiTeie  ganHble  DenmepanbHOM  CIYKOBI  TOCYAapCTBEHHOU
https://rosstat.gov.ru/opendata

CTaTUCTHKH -

7.4.4. J/InueH3noOHHOEe U CBOOOJHO pacIpocTpaHsieMoe NMPOrpaMMHoe oOeclieuyeHue, B TOM
YyHCJle 0Te4eCTBEHHOI0 MPOU3BOACTBA

Ne | HammenoBanue Pazpabotuuk | Hocrynmuocts | Cceiika Ha Epm- | PexBusutel mon-
10  (mpaBo- | (JIUIICH3WOH- | HBII peecTp poc- | TBEPIKIAFOIIETO
oOnanarenb) |HOE, CBOOOJ- | CUHCKUX npo- | ToKkymMeHta (mpu

HO  pacmpo- | rpamM s DBM | Hanmuyumn)
ctpansemoe) |u B/l (mpu nHanu-
YN )
1 [MicrosoftWindow | MicrosoftCor |JInnensuon- |- Jlnnenzus
S, poration HOE ot 04.06.2015 Ne
OfficeProfessional 65291651  cpok
JIEWCTBUSA: Oec-
CPOYHO
2 | AHTHBHpYCHOE AO «Jlabopa- | JTunensuon- | https://reestr.digit | CyoauneH3noH-
IPOrpaMMHOE topusi  Kac- | Hoe al.gov.ru/reestr/36 | uplii  jgOrOBOp C
obecrieueHne MIEPCKOTOY 6574/?sphrase_id | OO0 «Codrekc»
KasperskyEndpoin | (Poccust) =415165 ot 06.07.2022 Ne
tSecurity s Ous- 0/H, cpok mdeucT-
Heca Busi: ¢ 22.11.2022
no 22.11.2023
3 | MoitO¢duc Cran- | OO0 «Hossie | JIutiensuon- | https://reestr.digit | Koutpakt ¢ OO0
TapTHBIH - o0ayHbIe HOE al.gov.ru/reestr/30 | «PyOukon»
OduCHBII  TaKeT | TEXHOJIOTHH 1631/?sphrase_id | ot 24.04.2019 Ne
it paboTel ¢ J0- [ (Poccus) =2698444 03641000008190
KyMEHTaMH 00012
M IOYTOU CPOK  JCHCTBHS:
(myoffice.ru) OeccpouHo
4 | TIporpammHas AO  «AnTu- | Jluneusuon- | https://reestr.digit | JIunensunonubIi
cuctema s 00- | Imaruar» HOE al.gov.ru/reestr/30 | noroop ¢ AO
HapyxeHus:  Tek- | (Poccust) 3350/?sphrase_id | «AHTHIUTarHaT
CTOBBIX 3aMMCTBO- =2698186 ot 17.04.2023 Ne
BaHUN B y4eOHBIX 6627, cpok neu-
U Hay4dHBIX pado- CTBHUSL: c
Tax «AHTHIIArAaT 17.04.2023 o




BVY3» 16.04.2024
(https://docs.antipl
agiaus.ru)

5 | AcrobatReader AdobeSystem | CBo6oaHo - -
- NIPOCMOTpP IOKY- | S pacrpocrpa-
MEHTOB PDF, HAEeMOe
DjVU

6 |FoxitReader FoxitCorporat | CBo6oaHO - -
- TIPOCMOTp JOKYy- | ion pacnpocrpa-
MEHTOB PDF, HSEeMOe
DjVU

7.4.5. Pecypcbl MHH(pOpMAaLHOHHO-TeIeKOMMYHUKALMOHHOM ceTH « AHTepHeT»
1. CDTOwiki: 6a3a 3Hanuii mo unudposoii Tpanchopmanuu https://cdto.wiki/

2. HTTP://IWWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANO1.

HTML;
3. http://rucont.ru/
4. http://window.edu.ru
5. http://e.lanbook.com

7.4.6. Iln¢ppoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeJIbHOM IpoLecce

LMS-miardopma Moodle

Bupryansnas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunslie cepBuckl: Snunekc./[uck, O6mako Mail.ru
Cepsucol onpocos: Suaexc @opmer, MyQuiz
Cepsucsl Buaeocssi3u: Sunekc tenemoct, Webinar.ru

LNl wNE

http://www.trello.com

7.4.7. llm¢ppoBbie TEXHOJOTHH, IPUMeHsIeMble IIPH U3YYeHUH AUCHHUIITUHBI

CepBuc coBMmecTHOM paOoThl Haja mpoekTtamMu s HeOospmmx rpynn Trello

Ne | Iludppossie  TexHono- | Buasl yue6HO# paboTsl, Bbl- | @opmupyemslie | UK
TUH MOJIHSAIEMbIE C MPUMEHEHUEM | KOMIIETEHLIUN
BBIOPATh HY)KHOE 1(GPOBON TEXHOIOTHU
O6naunsle TexHomaoruu | Jlekuuun VK-1 N-1yk1 —
CamocrosTenbHas paboTta AHanuszu-
pyer  3amady,

BBIJICIAA e¢ Oa-
30BBIE COCTaB-
JSIOUINE, OCY-
[IECTBIISIET JIE-
KOMIIO3UIIMIO
3a7a49
N-2yx1 —
Haxomut n
KPUTHYECKH
aHATM3UPYET
UH(OPMALHIO,



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://window.edu.ru/
http://e.lanbook.com/
http://www.trello.com/

HEO0OXOAUMYIO

JUISE  peUIeHHs
ITOCTaBJICHHOU
3a7a4M.

Bonbune nanawie Jlexun VK-1 N-1yk1 —

CamocTrosTenpHas padora AHanmm3u-
pyer  3amaugy,

BBIJICIIAA e¢ Oa-
30BBIE COCTaB-
JSIOIINUE, OCY-
IIECTBIAET He-
KOMIIO3UIIMIO
3aJa4n
NI-2yx.1 —
Haxomut u
KPUTHYCCKH
aHAIM3UPYET
UH(OPMALHIO,
HEOO0XOIUMYIO
JUISE  peUICHHUS
IMOCTaBJICHHOU
3aJIauH.

8. MarepuajibHO-TEXHUYECKOEe o0ecneYeHrue M CIUIIMHbI (MOAYJIA)

HammMmenoBanune crienuaibHBIX ¥
IOMEIIEHUN U IIOMEILICHUN IJISI CaMO-
CTOSATEIbHON pabOThI

OCHaIIIEHHOCTD CIIEMUAILHBIX [TOMEIIEHUN U [IOME-
IICHUH JJI1 CAaMOCTOSITEIbHOM padOThI

VYyeOnasi ayauTopusi Uis IpOBe-
JICHUSl 3aHSATUA JIEKUMOHHOIO THIIA,
3aHATUN CEMMHAPCKOr0 THUIIA, TPYIIIO-
BBIX U WHIWBHIYAJIbHBIX KOHCYJIbTa-
UM, TEKYLIETO KOHTPOJISL U IIPOMEXKY-
TouyHOU arrecranuu(yn. WurepHaimo-
HanbHas, 1. 101 - 2/11)

bans Bogsnas nabopartopnas (uuB. Ne 1101047225);
PH-metp (uaB. Ne 1041044866);
DOTOINEKTPOKOIOPUMETP
(unB. Ne 1041044866);
Becol anextpuueckue (uHB. Ne 2101040654);
XUMHUYECKUE PEaKTUBBI, XUMUYECKasl MTOCy/1a

Aynuropus Uisi CaMOCTOSITEILHOU
paboThl - KOMIBIOTEPHBIN KJacc C BbI-
XOJIOM B MHTEPHET

(MuTepranmonanbHast
3/239a)

101 ayn.

1.  KommnbroTep «NL» B  KOMIJIEKTAINH
G1610/H61M/4Gb/500Gh/450W, kaBuaTypa Gem-
birdKkB-8300 UM-BL-R, wmbime  Gembird, monuTOp
BenQ 21.5 G2250 (Ne41013401655)

2. KommnbroTep «NL» B KOMILIEKTAIUA
G1610/H61M/4Gb/500Gh/450W, kiaBuaTypa Gem-
birdKB-8300 UM-BL-R, wmbime  Gembird, monuTOp
BenQ 21.5 G2250 (Ne41013401656)

3. Komnerotep «NL» B  KOMIUIEKTAIlUU
G1610/H61M/4Gb/500Gb/450W, knaBuatypa Gem-
birdKkB-8300 UM-BL-R, wmbime  Gembird, monuTOp
BenQ 21.5 G2250 (Ne41013401654)

4. Komnerotep «NL» B  KOMIUIEKTAIlUU
G1610/H61M/4Gb/500Gb/450W, knaBuatypa Gem-
birdKkB-8300 UM-BL-R, wmbime  Gembird, monuTOp
BenQ 21.5 G2250 (Ne41013401653)

3. Komnerotep «NL» B  KOMIUIEKTAIlUU
G1610/H61M/4Gb/500Gb/450W, knaBuatypa Gem-




BenQ 21.5 G2250 (Ne41013401652)

BenQ 21.5 G2250 (Ne41013401651)

BenQ 21.5 G2250 (Ne41013401650)

BenQ 21.5 G2250 (Ne41013401649)

BenQ 21.5 G2250 (Ne41013401648)
10. Kommbrorep «NL» B koMIuIeKTanuu

PabGouas mporpaMma AUCIUTUTMHBI «AHATUTHYECKAsE XUMUS U (PU3UKO-XUMHYECKUE METO/IbI aHAITH3a)
coctaBneHa B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHHIO TOJITOTOBKU
19.03.01 buorexnonorust (ypoBeHb OakanaBpuaTa), YTBEp>KIEHHOTO MpHUKazoM MUHHCTEpPCTBa
oOpa3oBanus u Hayku Poccuiickoii @eneparmm Ne 736 ot 10.08.2021 r.

ABTOp: o1IeHT Kadenpsl Ouonoruu U xumud, K.X.H. Ky3nernona P.B

Penensent: C.U. JlanunuH - 3aBenyronmii Kadeapoi TEXHOJIOTHH MTPOU3BOJICTBA, XPAHECHUS
U 1epepaboTKU NMPOJYKLUN PACTEHUEBOJCTBA, KAaHIUIAT CEIbCKOXO03AHCTBEHHBIX HAYK, IOLEHT

I

(L

[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl OMOXUMUU U XUMHHU (TTpoTOoKos Ne 8 ot
4 ampens 2022 1.).

[Iporpamma  paccMoTpeHa  Ha  3acelaHUM  y4eOHO-METOJMYECKOM  KOMHCCHH
[TnonooBomHoro uHctutyta uM. M.B. Muuypuna Muuypunckoro I'AY (nmporokon Ne 8 ot 18
anpens 2022 ).

[Iporpamma yTBepkJeHa Ha 3aceJaHuU y4eOHO-METOAMYECKOro coBeta MHUYpHHCKOTO
AV (mpotokon Ne 8 ot 21 anpens 2022 r.).

IIpoecpamma nepepabomana u donoanena  coomgemcemeuu ¢ mpevoganuamu ©IOC BO.
[Tporpamma paccMmoTpeHa Ha 3acefaHuu Kadeapbl OnoxuMuu U XxumMuH (nporokoin Ne 11 ot 5 uro-
Hs1 2023 1.).

[Iporpamma paccMoTpeHa Ha 3acelaHud y4eOHO-METOJUYECKOW KOMHCCHH HWHCTUTYTa
(byHIaMEHTAIBHBIX W TMPHUKIAIHBIX arpoouorexnonoruid uMm. M.B. Muuypuna MudypruHCKOro
['AY (nporokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBepkJeHa Ha 3aceJaHuU y4eOHO-METOJMUYECKOTO COBETa YHHMBEpCUTETa
(mporokon Ne 10 ot 22 utons 2023 r.).

birdKB-8300 UM-BL-R, wmpmms — Gembird, monuTOp

6. KommbroTep «NL» B  KOMIUIEKTALIUNA
G1610/H61M/4Gb/500Gb/450W, knaBuatypa Gem-
birdKB-8300 UM-BL-R, mpmme  Gembird, monuTOp

7. KowmmbroTep «NL» B  KOMIUIEKTALIUNA
G1610/H61M/4Gb/500Gb/450W, knaBuatypa Gem-
birdKB-8300 UM-BL-R, mpmme  Gembird, monuTOp

8. KommbroTep «NL» B  KOMIUIEKTALIUNA
G1610/H61M/4Gb/500Gb/450W, knaBuatypa Gem-
birdKB-8300 UM-BL-R, mpmme  Gembird, monuTOp

9. KommbroTep «NL» B  KOMIUIEKTALIUNA
G1610/H61M/4Gb/500Gh/450W, knaBuaTypa Gem-
birdKB-8300 UM-BL-R, mpmmes  Gembird, monuTOp
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