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1.Ilesiu ocBOEHUSI AMCHUILIMHBI (MOAYJIs1)
HeJ’IfIMI/I OCBOCHUS JHCHUIIIINHBI «O61ua${ N HCOPpraHUYCCKasd XUMUS) SABJIAIOTCA: HpH06pe-
TEHHE TEOPETUYECKUX 3HAHWH, HEOOXOAMMBIX IS (JOPMHUPOBAHUS OCHOBHBIX MOHATUH B3aUMO-
CBsA3U CBOﬁCTB, coCTaBa M CTPOCHHUA MOJICKYJI BCHICCTB, a TAKKE CO,Z[GﬁCTBHC (bOpMI/IpOBaHI/II-O n
Pa3BUTHIO Y CTYICHTOB OOMICKYIbTYPHBIX, MPOPECCHOHATBHBIX KOMITETEHITHH, TO3BOJISIFOIIIUX UM
B ﬂaaneﬁmeM OCYHIECTBJIIATH HpO(beCCI/IOHaJ'IBHYIO ACATCIIBHOCTE IIOCPECACTBOM OCBOCHHUA TCOPEC-
THUYCCKUX U SKCICPUMCHTAJIbHBIX OCHOB XWMHWH.

2. MecTo aMcuUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBare/IbHOM IPOrPaMMbl

JlaHHasi AUCIUIUIMHA COTJIACHO Y4eOHOMY IUIaHy MO JaHHOMY HAIpPaBJICHHUIO MOJTOTOBKH
oTHocuTcs K bioky 1 «/lucummumnsl (Moxynn)y», O6s3arensHas yacts b1.0.09.

JlaHHasi MUCHMIUIMHA B3aMMOCBS3aHA C TAKUMHU JUCHHILIMHAMHU, Kak «OCHOBBI OMOXH-
Mun», «OCHOBBI MOJIEKYJISIPHOM OHoorumny», «OpraHudeckas XUMUS».

B nanpHelinem 3HaHMS, YMEHHS U HAaBBIKH, IPUOOPETEHHBIC B XOAC M3YUYCHHUs JaHHOU
JUCLUIUIMHBL, HEOOXOAUMBI JUIsl OCBOCHUS TAaKUX JUCLMILIMH, KaK «XUMHsI ONOJOTHYECKU aKTUB-
HBIX BELIECTBY, «Pu3nyeckas XuMus», «OU3H0JIOrus paCTCHUN».

3.Jlnanupyembie pe3yabTAaThl 00y4YeHHs 0 TUCHHUILIMHE, COOTHECEHHBbIE C

IVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00Pa30BaTeJIbHOM MPOTPaAMMbI
OcBoeHue TUCHUILTHBI (MO/YJIS ) HAIPaBICHO HAa POPMUPOBAHUE KOMITCTCHIIUIH:

VYK-1. CriocobeH OCymecTBIsTh MOUCK, KPUTUYECKUN aHAIW3 M CHHTE3 MH(OpMAINH, MPH-
MEHSTh CUCTEMHBII MTOIXO0/ JUTS PELICHUS TOCTaBICHHbIX 3a/1a4

OIIK-1. Ciocoben u3yuyaTh, aHATU3UPOBATH, MCIIOJIB30BaTh OMOJIOTHYECKUE OOBEKTHI M MPO-
IIeCChl, OCHOBBIBAsACh Ha 3aKOHAX M 3aKOHOMEPHOCTAX MaTeMaTW4ecKuX, (PU3NYecKuX, XUMHUYe-
CKUX U OMOJIOTUYECKUX HAYK U UX B3aMMOCBSI3SX

OIIK-7. CriocobeH mpoBOIUTH 3KCIIEPUMEHTAJIbHbIE UCCIIEA0BAaHMsI M MCIIBITAaHUS 10 3a]aH-
HOW MeTOIUKe, HAOJIOJEHUS W WM3MEpeHHus, oOpabaThIBaTh W HMHTEPIPETHUPOBATH IKCIIEPHMEH-
TaJIbHBIC JTAaHHBIE, IPUMEHSS MaTeMaTHYecKue, Gpusndeckue, pU3nKo-XUMUIEeCKUe, XUMUIECKHUE,
Onosornyeckne, MUKpOOHOJIOTHIECKUE METOTBI

Kon u Hanmeno- Kputepuu olieHuBaHYsI pe3yJibTaTOB 00yUSHUS
BaHMC YHUBEP- Kong n Hanme- HU3KUHI
CaJIbHOM KoMIIe- HOBaHHWE WHIN- (momoporoBeIii,
TCHIMU KaTopa JI0CTH- KOMIIETEHIINS N N
MOPOTrOBBIN 0a30BbIi .
JKE€HUS YHUBEP- He chopMUpO- MPOJIBUHYTHIN
CaIBLHBIX KOM- BaHa)
METEHITAI
Kareropust yauBepcaibHbIX KOMIETeHIHH - CHCTEMHOE M KPUTHIECKOE MBIIIJICHUE
VK-1. Cnocoben | U1-1yk.1 - He ananu- | Cnabo aHamu- B nocra- | Ha  BeIcOKOM
OCYIIIECTBIISITh AHnanuzupyet 3UPYET TOCTaB- | 3UPYET M0- | TOYHOM CTETECHH | YPOBHE aHaJH-
MIOUCK, KpPUTHUYE- | IIOCTABIECHHYIO JIGHHYIO 3a/ady, | CTaBIICHHYIO aHaJTN3UPyeT 3UpyeT

CKUHM aHaau3 | 3aaavy, BbIZIC- | BBIACIIAA €€ Oa- 3aavy, BbIAC- | IOCTABJICHHYIO CTaBJICHHYIO

HSITHh CHCTEMHBIN OCYLICCTBIIACT mMECTBIIACT AC€- | JTAOIIUC, COCTaBJIAIOIIHNE, BBIC CocCTaB-
noaxoa mid pe- | ACKOMIIO3UIUIO KOMIIO3HMIIUIO OCYHICCTBIIACT OCYHICCTBIIACT JAOIUEC,
mICHUA IIOCTaB- | 3aJa4YHu 3aga4un JCKOMIIO3H1- JACKOMITO3UITHUIO MECTBIISACT
JICHHBIX 3aJa4 U0 3aJa49n 3aJa4u JACKOMIIO3H1-

LIUIO 3aJa9u

CHUHTEC3 I/IH(l)Op- JIsisi ee 0a30BBIC | 30BhIE  COCTaB- | gt ee 0a30- 3agayvy, BbIAC- | 3ada4y, BbIAC-
Manuu, IMpUMeE- | COCTaBJIAIOIINE, JIAOIINC, 0OCy- | BbIC cocTaB- | Jisgsi ee Oa3oBble | 19 ee 0a3o-




N-2yk1 — | He MoxeT | Hegocratouno | Jlocratrouno VYcnemno
Haxomur u kpu- | HaXOQUTh U | HAXOOWUT U | XOpOIIO HAxo- | HAXOAUT u
TUYECKH aHaJH- | KPUTHUECKU KPUTUYECKU OUT U KpUTHYE- | KPUTHUECKU
3upyeT WHQOp- | aHATM3UPOBATh | AaHATU3UPYET | CKH aHAIM3UPY- | aHATU3UPYyET
Manu, Heol- | mHbOopMaIHIo, nHpopmaruio, | e uHpOpMa- | HHPOPMAIIHIO,
XOUMYI0 ISl | HEOOXOIUMYTO HEOOXOINUMYIO | ITUI0, HEo0XOo- | HeoOXOIUMYIO
pemieHuss  1o- | AN pelICHUs | Ui  PELIeHMs | IUMYIO Al pe- | AN pelleHHs
CTaBJICHHON 3a- | MOCTaBJICHHOU MOCTaBJICHHON | IIEHHWSA MOCTaB- | OCTaBJICHHOM
Jaun 3a1a4n 3a1a4n JICHHOH 3a7aun | 3a7a4u
WU-3yk1 — Pac- | He moxer pac- | Ctabo  pac- | Xopomo  pac- | OTaudHo pac-
cMaTpHuBaeT CMaTpHUBaTh cMaTpHuBaeT cMaTpHuBaeT cMaTpuBaeT
BO3MOJKHBIE Ba- | BOSMOXKHBIE Ba- | BO3MOXHBIE BO3MOJKHBIE Ba- | BO3MOJKHbIE
pPHAHTBI pelle- | pUAaHTBl  pelle- | BApHAaHTBl pe- | PUaHTBl  pelle- | BApHAHTBI  pe-
HUS 3a1a4u, | HUS 3ajauy, | UICHUS 33a4d, | HUS 3ajauy, | HICHUS 3a]auH,
OLICHMBAasl ~ MX | OLCHMWBAsT WX | OLIEHMBAas MX | OLCHUWBAs WX | OLIEHMBAasg HUX
JOCTOMHCTBA U | JOCTOMHCTBA ¥ | JIOCTOMHCTBA M | JIOCTOMHCTBA W | IOCTOMHCTBA U
HEIOCTATKH HEIOCTAaTKU HETOCTATKU HEIOCTATKH HEJIOCTaTKH
U-4yx1 — Ap- | He moxer ¢op- | HeyBepenno HocrtaTouHo OTnnyHO
TYMEHTHPOBAaHO | MHPOBaTh c00- | opMHUpyeT yeTko  (opmu- | popmupyer
dbopmupyet CTBEHHBIE CYX- | COOCTBEHHBIE | pyeT COOCTBEH- | COOCTBEHHBIE
CO6CTBCHH])IC ACHUA W OLCH- | CYXICHUA " | HBIC CYXICHUA | CYKICHUA u
CYKACHUA " | KH, OTJIMYacCT | OLCHKHU, OTJIM- | © OUCHKH, OT- | OUCHKH, OTJIH-
OIICHKH, OTIHU- | (GaKTBl OT MHe- | 4aeT (akThl OT | TudaeT (HakThl | yaeT (akThl OT

yaeT (axkTel OT

HUA W HHTEp-

MHEHUH U HH-

OT MHEHUH U

MHEHUH U HH-

OIIK-1.
CrnocoGen  u3y-
4yaTh, aHAJIU3UPO-
BaTh, HCIIOJIbL30-
BaThb OHOJIOrHYe-
CKHE OOBEKTHI U
MPOLIECChI, OCHO-
BBIBAsICH Ha 3a-
KOHAX M 3aKOHO-
MEPHOCTSIX  Ma-
TEMATHYECKHUX,
¢$usnuecKkux, Xu-
MHYECKHX M OHO-

MHEHUH W WH- | IpeTanui B | TepIpeTalyil B | UHTEpIpETaluid | Tepnperauui B
TEepIpeTaluii B | PACCYXKACHUAX | PACCYXKACHHUAX | B PACCYKICHHUAX | PACCYKACHUIX
pacCyKIeHUsX | IPYTHMX ydYacT- | IPYTHX y4YacT- | IPYTHX y4YacT- | APYTHX yd4acT-
JIPYTUX  y4acT- | HUKOB JESTElb- | HUKOB Jiesi- | HUKOB JIeATENb- | HUKOB nest-
HUKOB JEsTelIb- | HOCTH, NPWUHHU- | TEIHHOCTH, HOCTH, TIPUHHU- | TEIHHOCTH,
HOCTH, TIpUHHU- | MaeT  O0OOCHO- | MPUHUMAET MaeT 00OCHO- | MPUHUMAET
MaeT OOOCHO- | BAHHOE  pellle- | 0OOCHOBaHHOE | BaHHOE  pellie- | 000CHOBaHHOE
BaHHOE pellie- | HUE TOCTaBIEH- | peIIEHWe TI0- | HUE IIOCTABJICH- | PEIICHHE  II0-
HUE TIOCTaBJICH- | HOM 3a/1auu CTaBJICHHOM HOM 3a/1aun CTaBJICHHOM
HOM 3a/1aun 3a7a4u 337241
NJ1-5yk.1 — | He Moxer | HeyBepenHo JloctaTouno OT1in4yHO
Onpenensier wu | onpeAensats u | Onpenensier W | 4€TKO  OMpeJie- | ONpeeNsseT |
OIICHWBAeT II0- | OIICHWBATH II0- | OI[CHUBAET JNSET W OIEHHU- | OIEHUBAET IIO-
CIEICTBHUS BO3- | CIEACTBHUSI BO3- | TOCIEIACTBUS BaeT  MOCJEN- | CIEJACTBUS
MOXKHBIX peIlle- | MOKHBIX peIlle- | BOZMOKHBIX CTBHUSI BO3MOXK- | BOBMOXHBIX
HUH 331241 HUU 3a]1a4u peleHuil  3a- | HBIX  pELICHUM | pelleHud  3a-
Jlauu 3a/1a9u Jagu
Kareropus o0mienpodeccHoHaIbHBIX KOMIIETEHIMI — EcTecTBeHHOHAYYHAsI TOJATOTOBKA
N-1omk1 — | He 3maer oc- | [Imoxo 3maer | Xopomo 3HaeT | OTIWYHO 3HAET
JleMOHCTpHUpYeT | HOBHBIC 3aKOHBI | OCHOBHBIE 3a- | OCHOBHBIE 33aKO- | OCHOBHBIE 3a-
3HAHHE OCHOB- | U 3aKOHOMEPHO- | KOHBI W 3aKO- | HBl W 3aKOHO- | KOHBI M 3aKO-
HBIX 3aKOHOB W | CTH MaTeMaTu- | HOMEPHOCTH MEpPHOCTH  Ma- | HOMEPHOCTH
3aKOHOMEPHO- YecKuX, (U3U- | MaTeMaTHde- TEMaTHYECKHUX, | MaTeMaThde-
CTEl MareMaTH- | Y4eCKUX, XUMHU- | CKHX, (husuue- | pu3mueckux, cKux, (usnde-
YeCcKnX, (QU3H- | YeCKUX U OWO- | CKUX, XUMHUYE- | XHMHUECKUX W | CKUX, XUMHYe-
YECKHUX, XHMH- | JOTUYECKUX CKHX U OHMOJIO- | OMOJOTHYECKUX | CKHX M OHOJIO-
YECKUX U OWO- | HAyK M HMX B3a- | TMYECKHX HAYK | HAYK M HMX B3a- | TMYECKUX HAYK
JIOTHYECKUX AMOCBSI3EH B | I WX B3aWMO- | UIMOCBS3€EH B | I WX B3aUMO-
HAayK W WX B3a- | OMOTEXHOIOTH- | CBsI3eil B OWMO- | OMOTEXHOJIOTH- | CBsi3eil B OmO-
UMOCBS3€Ei B | YECKOM IIPOHU3- | TEXHOJOTUYE- | YECKOM MPOU3- | TEXHOJIOTHYe-
OMOTEXHOJIOTH- | BOJICTBE CKOM TpOU3- | BOJICTBE CKOM  IpOU3-
YEeCKOM TIPOM3- BOJICTBE BOJICTBE

JIOTUYCCKUX HaYK




1N HUX B3aHMMOCBI-
34X

BOJICTBE
NI-20mk.1 — | He BBIsBIIsAECT | He Bceraa | Jloctarouno Bcerna BBI-
BrisiBnsieT cymi- | CyIIHOCTb U | BEISIBIIIET 4acTO BBISABIA- | SBISET  CYII-
HOCTb H 0CO- | 0OCOOEHHOCTH CYyIIHOCTh U | €T CYIIHOCTh H | HOCTh U 0CO-
OCHHOCTH OHO- | OMOJIOTUYECKUX | OCOOEHHOCTHU 0CO0EHHOCTH OeHHoCTH OHO-
JIOTUYECKHUX 00BEKTOB u | Ouosioruye- OHOJIOTHYECKUX | JIOTHYECKHX

00BEKTOB U | TIPOIIECCOB, OC- | CKHX OOBEKTOB | OOBEKTOB 1 | 0OBEKTOB u
MPOLIECCOB, OC- | HOBBIBAsACh HA | U IPOILECCOB, | MPOILECCOB, OC- | IMPOLECCOB,

HOBBIBASICH  HAa | 3aKOHAX M 3aKO- | OCHOBBIBASICH | HOBHIBASCh  HA | OCHOBBIBAsChH
3aKOHAX W 3aK0- | HOMEPHOCTSX Ha 3aKOHAX M | 3aKOHAX W 3aKO- | HA 3aKOHAX H
HOMEPHOCTSX MaTeMaTHde- 3aKOHOMEPHO- | HOMEPHOCTSX 3aKOHOMEPHO-
MaremMaTuye- CKUX, (u3MYe- | CTIAX MaTeMma- | MaTeMaTude- CTIX MaTema-
CKHMX, (hu3HMue- | CKHX, XHUMHYE- | THYCCKUX, (U- | CKUX, (Qu3ude- | THYECKUX, (U-
CKHX, XHMHYE- | CKUX M OHOJIO- | 3HYECKHX, XH- | CKMX, XHMHYE- | 3HYECKHUX, XU-

CKHX H OHoJIo-
THUYCCKUX HayK
A HUX B3aNMO-
CBSI3SIX

THYECKHUX HayK
n HUX B3aHMO-
CBA3AX

MHYECKHX U
ouoiorunye-
CKHUX HayK |
UX B3aUMOCBSI-
34X

CKHX H OuoIo-
THUYCCKUX HayK
A HUX B3aNMO-
CBSI3SIX

MHYECKUX U
ouojoruye-
CKHX HayK |
HUX B3aHMOCBS-
34X

Kareropus obmienpodeccnoHalbHBIX KOMITETEHIMI - MccaenoBanus, KyJIbTypa 3KCIIEPUMEHTA

OIIK-7. Cmnoco- | U-1omk-7 — | He Baajgeet | He Bceraa | Jloctarouno Bcerna Bnane-
OeH TpoBOMUTH | Brageer MeTo- | METOIMKON DKC- | BIAJEET METO- | 4aCTO  BJANEeT | €T U NMPUMEHs-
JKCIIEPUMEH- JIUKOM  BKcHe- | IepUMEHTAIb- JIUKOM DJKcHe- | METOAUKOW JKC- | €T  METOAMKY

TallbHBIE HCCIIe- | pPUMEHTAIBHBIX | HBIX  HCCIEIO- | pUMEHTaJb- MIePUMEHTATb- SKCTIEPUMEH-
TIOBAHUSA W WCIIBI- | HCCIESAOBAHUM W | BAHMM W HCHBI- | HBIX HCCIENO- | HBIX  HCCIIENO- | TaIbHBIX  HC-
TaHUsI MO 3aJlaH- | UCTIBITAHUH, TaHWH, HAOmIO- | BAHMH W WC- | BAHUH M HCIBI- | CIICOBAHUN U

HOH  METOAMKE, | HAOMIOAECHUH W | JeHWH M H3Me- | MBITaHHH, TaHWH, HAOIIO- | HCIBITAHUH,
HaONOJICHUSI U | M3MEpEeHUit peHwmit HAONOJICHNI U | IEHWA W W3Me- | HaONoJIeHU u

n3MepeHus, 00- WU3MEPEHUN peHui HU3MEPEHUIM
pabaTbIBaTh u | U-20nk-7 — | He ymeer oOpa- | He mocratou- | Xopomo ymeer | OTnMYHO yMe-
HWHTEPIPETUPO- Ymeer o0paba- | 6aTeiBaTh U MH- | HO yMeeT 00- | oOpabaTeiBaTh M | €T 00pabaThI-
BaTb  OKCIEPH- | TBIBATh W HWH- | TEPIPETUPOBATH | pabaThlBaTh W | MHTEPIPETUPO- | BaTh U HUHTEP-

MEHTaJIbHbIE TEPIPETUPOBATH | SKCIIEPUMEH- WHTEPIPETU- BaTh JKCIEpHU- | IPETHPOBATH

JaHHbIE, IIPUME- | 3KCIICPUMEH- TagbHBIE  JIaH- | POBATh JKCIE- | MEHTAJIbHBIE SKCTIEPUMEH-
HsAsd MaTeMaTude- | TalbHBIE  JaH- | Hble, TPUMEHSSA | PUMEHTAIb- JlaHHble, TpU- | TaJdbHBIE JaH-
ckMe,  (u3uue- | Hple, NPUMEHSS | MaTeMaTHYe- HbIE JaHHEIE, | MEHSS MareMma- | Hble, IpHMe-
ckue,  (U3MKO- | MaTeMaTHye- ckue, Ouodu3u- | MpUMEHsss Ma- | THYeCKHe, OWOo- | Hisd MaTeMaTH-
XUMHMYECKUE, XH- | CKHe, OMO(pM3M- | 4ecKhe, XHUMH- | TeMaTH4ecKue, | (PU3NYecKue, yeckue, OwHo-

MHYECKHE, OHUO- | YeCcKHe, XHMH- | YeCKue, Ouoio- | Ouodusmye- XUMHUYECKHE, (huznueckue,

JIOTHYECKHE, YyeckHre, OHOJI0- | THYECKUE, MHK- | CKHE, XUMHYe- | OMOJIOrHYECKUE, | XUMUYECKUE,

MHUKpPOOHMOJIOTH- | THYECKUE, MHK- | pOOHOJIOrHYe- ckue, OWOJIO- | MUKPOOHOJIOTH- | OHOJIOTHYe-
YECKHE METOMIBI poOuomnoruye- CKHE METOJIBI THYECKHE, YECKHUE METO/Abl | CKUE, MHUKpPO-

CKHE METOBI MHUKPOOHOJIO- O6uomoruye-

THYECKUE Me- CKHE METOBI

TOMBI

WN-3onk7 - | He npumenser | He Bceraa | Jloctarouno Bcerna  mpum-
Ilpumenser B | B mpodeccuo- | MPUMEHSIET B | IPUMEHIET B | MEHSET B

npodeccuo- HaJbHOH  Jesi- | mpodeccuo- podeccuo- npodeccuo-
HaJbHOM  Jies- | TeNBbHOCTH OWO- | HANBHOW Jes- | HaIbHOH  Jies- | HaJbHOM  jes-

TEIBHOCTH OHO- | TOTMYECKHE U | TEIbHOCTH TEIIBHOCTH OWO- | TeIbHOCTH

JIOTHYECKHEe ¥ | MUKpOOWOIIOTH- | OMoJorHye- Joruveckue W | Omomornde-
MUKPOOHOJIOTU- | YECKUE METOJNbI | CKHE€ U MHUKPO- | MUKPOOUOJIOTH- | CKUE U MHKPO-

YEeCKHe METOJIbl | HCCIeIOBaHM OuoJiornye- YeCKHe METOMBI | OMojoruye-
HCCIIeIOBAHUS MHKPOOPTAaHU3- | CKHE€ METOJbI | MCCIICIOBAHUS CKHE METOJIbI
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MHUKpPOOpPTaHu3- | MOB (BHPYCOB, | HCCIEIOBAHUS | MUKPOOPTAaHU3- | MCCIEIOBAHMS

MOB  (BUPYCOB, | OakTepwii) MHKpPOOpTa- MOB  (BHPYCOB, | MUKpOOpTa-

OaxTepuii) HU3MOB (BUpY- | OakTepwuii) HU3MOB (BHpY-
coB,  Oakre- COB, OakTepuii)
puit)

B pe3ynbrate 0cBOCHUS NUCHUIUIHHBI (MOAYIIS) 00y4arOIIUNACS JOKEH:
3HaTh:

- OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHbIX JUCLUILINH;

- COBPEMEHHYIO (PM3UYECKYI0 KapTHHY MHpPa, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEp-
HOCTH, CTPOEHUH BELIECTBA;

OCHOBBI CTPOEHUS ATOMOB M MOJIEKYT ;

- OCHOBBI TE€OPHHM XMMHUYECKOW CBSI3U B COEAMHEHUSX PA3HBIX TUIIOB ;

- OCHOBBI CTPOCHHS BEILECTBA B KOHAEHCUPOBAHHOM COCTOSIHUH ;

- OCHOBBI XUMHUYECKOM TEPMOJMHAMHUKH );

METO/Ibl OITUCAHUSI XUMUYECKUX PABHOBECHI B PACTBOPAX AJIEKTPOIUTOB ;

- TUJPOJIU3 COJIEH ;

- OCHOBBI XUMHYECKOW KUHETUKH ;

- XMMUYECKHE CBOMCTBA 3JIEMEHTOB pa3nuuHbiX rpynn Ilepuogmueckoit cucremsr [[.W.
CHJeIIcCBA U NX COCIMHCHHI;

- OCHOBBI OKHCJIMUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH |

- CTPOCHHE U CBOWCTBA KOMIUIEKCHBIX COCTUHEHUM .

YMers:

- ONPEAENATh MO CIPABOYHBIM JAHHBIM 3HEPreTHUYECKUE XAPAKTEPUCTHUKA U T€OMETPHIO
MOJIEKYJI, TE€PMOJMHAMUYECKHUE XapaKTEPUCTUKU XHUMHUECKMX peakuui, BenuuuHel pH wu
XapaKTEPUCTUKHU JUCCOLUMALIMH JIEKTPOJIUTOB ;

- IPOU3BOJIUTh PACYETHI KOHIIEHTPALUH PACTBOPOB PA3JINYHBIX COCITUHEHUM

Bnaners:

- mpuemMamu 0e301acHOi paboThl B XUMUYECKOH J1ab0opaTopuu.

- METOJAaMHM MAaTeMaTHU4YeCKOro aHalu3a W MOJEIUPOBAHMS, TEOPETHUYECKOro U
AKCIEPUMEHTAIIBHOTO UCCIIETIOBAHUS
- IJTAHUPOBAHUS IKCIIEPUMEHTa, 00paOOTKH U TIPEICTABICHUS MTOJYYSHHBIX PE3yIbTAaTOB

3.1 MaTpuua cooTHeceHHs TeM/pa3/1esioOB y4eOHOM TMCHUIIMHBI (MOXYJIS) U
(opMupyemMbIX B HUX YHHBEPCAJbHBIX U 001enpodecCHOHAIBHBIX KOMIIE-

TEHUMH
o01ee
KOMIIETCHIIUH KOJINYECTBO
Temsl, pazensl JUCHUATINHBL o
KOMIIETEHIIUH
YK-1 | OIIK-1 | ;OIIK-7
OcHOBHBIE IOHATHS U 3aKOHBI CTEXHOMETPUH.
+ + + 3
PactBopsl. /lucniepcHele CHCTEMBL. + + 3
OnekTpoauTsl. Jncconnanys 31eKTPOIUTOB. + + + 3
I'uaponus coneit. + + 2
KoMmniekcHbIe COeIMHEHMS. + + + 3
OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE + + + 3
peaKIMu.
XUMHUYECKasi KWHETHKA. + + 2
XUMHUYECKOE PABHOBECHE. + + 3
OCHOBBI XMMHUYECKON TEPMOIMHAMUKH. + + + 3




Ctpoenue aToma.

+
+

+

w

[Tepuoanueckuii 3aKOH U EPUOAUYECKAsI CUCTE-
ma JI. 1. Menneneena.

+
+

+

Xumudeckas CBSI3b.

Xumus 351eMeHToB. Bosiopo.

OnemeHTsl [A-noArpynnsl.

OnemMeHThl ||A- moarpymnmel.

OnemenTs! |HIA- noarpynmel.

OnemenTsl [VA- noarpymnisl.

OnemeHTsl VA- IOATrpYNIIBL.

OnemenTts! VIA- noarpynnsl.

Onementsl VIIA- noarpyniesl.

Onementsl VIIIA- noarpynnsl.

HCpCXOI{HBIe MCTaJJIbI.

DJIEKTPOXUMUYECKHUE CBOMCTBA METAJLIOB.

XuMu4deckas uACHTUUKAITHS.
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4. CTpyKTYpa U coAepKaAHUE IUCIUIIHHbI
OO61mas TpyA0eMKOCTh IUCHHUIUINHBI COCTaBIsIeT 4 3a4eTHBIX equnHul 144 akan.4acos.

4.1. O0beM TUCUMILUIMHBI U BUIbI Y4e0HOIl padoThI

Bun 3agaruii

Bcero akan. gyacos

110 OYHOM opme

10 3a04HOMU (op-

o0yueHHS Me oO0y4enus (1
(2 cemectp) Kypc)
OO6m1ast TpyA0€MKOCTh AUCIIUTUIMHBI 144 144
KonrakTHas pabota 00y4aromuxcs ¢ mpenoaBaresieM 54 10
AynUTOpHBIE 3aHTHSL, U3 HUX 54 10
JIEKIIUU 18 4
nmabopaTopHbBIe paOOTHI 36 6
CamocrosTenbHas paboTa 00yJaroumxcs, B T.4. 90 130
MpopaboTKa yueOHOTO MaTepHalia Mo JUCIUIUIMHE
(KOHCHEKTOB JIEKIIUH, YU€OHUKOB, MaTepHajIoB CeTe- 60 88
BBIX PECYPCOB)
BBINOJIHEHNE KOHTPOJIBHON paboThI - 24
MOJITOTOBKA K CAa4e MOIYJIst 30 10
KonTpons - 4
Buj uToroBoro KOHTpOJIs 3ayer 3ayer
4.2. Jlekuun
Ne | Paznmen nqucuurumeel (MOayns), TeMbl ek | O0beM B akaa. ya- | Dopmupyembie
U UX COJIepIKaHue cax KOMIIETCHITHH

OYHas 3a04YHas

¢dopma dhopma

o0yue- | oOydeHus

HUS
1 OCHOBHBIE OHTHS ¥ 3aKOHBI CTEXHOMETPUHU. 2 0,5 VK-1; OIIK-1;
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OIIK-7
2 | PactBopsl. JlucnepcHble CHCTEMBI. 2 05 VK-1; OIIK-1;
’ OIIK-7
3 | Dnekrponutel. Jlucconuanusi 3JIEKTPOIUTOB. 1 05 VK-1; OIIK-1;
IM'uaponus comner. ' OIIK-7
4 KomMmiiekcHbIe coefuHEHUS. 2 05 VYK-1; OIIK-1;
’ OIIK-7
5 | OKHCIUTEIbHO-BOCCTAHOBUTEIIHBHBIC peaKiuu. 1 05 VK-1; OIIK-1,
’ OIIK-7
6 | XuMuyeckas KUHETHKA. XUMHUUECKOE PaBHO- VK-1; OIIK-1;
1 0,5
BECHE. OIIK-7
7 OCHOBBI XUMUYECKOW TEPMOJIMHAMUKH. 1 025 VK-1; OIIK-1;
' OIIK-7
8 Crtpoenue atoma. [lepuoanueckuii 3aKoH 1 1 025 VK-1; OIIK-1;
nepuoanueckas cucrema J[. . Mengeneena. ' OIIK-7
9 XuMuyeckas CBI3b. 1 025 VK-1; OIIK-1;
' OIIK-7
10 Xumus s5ieMeHToB. Bomopoa. Dnementsl [A- VK-1; OIIK-1;
1 0,25
OATPYIIIBL. OIIK-7
11 | DOnemenrtsl |IA- IIIA nmoarpynmst. 1 VK-1; OIIK-1;
OIIK-7
12 | Dnementsl IVA- VA noarpynsl. 1 VK-1; OIIK-1;
OIIK-7
13 | Onementsl VIA- VIIIA noarpymnisl. 1 VK-1; OIIK-1;
OIIK-7
14 | IlepexoaHble MeTaJIbl. DIEKTPOXUMHUECKUE 1 VK-1; OIIK-1;
CBOWCTBA METAJLJIOB. OIIK-7
15 | Xumuueckast uaeHTU(UKAITHS. 1 VYK-1; OIIK-1;
OIIK-7
16 | Bcero vacos: 18 4
4.3. IIpakTyeckue 3aHATHSA He IPETYCMOTPEHBI
4.4. JlabopaTopHbie padoThI
he O06mbem B yacax ®op-
pas MHUpye-
ne- | HanMeHnoBanue 3aH4- | oynas 330YHAS JlabopaTopHoe MBI
na TUs dopma | popma o0opyoBaHue KOMITe-
obOyde- | oOyue-
HUA HUA TCHIINA
Texnuka Oe3omacHo- mMTaTuB ¢ mpobupkamu; cnuptos- | YK-1,
CTH TIpu paboTe B XU- Ka; CcTekJsHHas nanouka; cunss | OIIK-1,
MUYecKol Jaboparo- nmakMycoBas Oymaxkka; HaceimieH- | OITK-7
pun. OKCnepUMeEH- Hbl€ YIJIEBOJOPONbl  (KHUIKHE);
TalbHOE OMpeJeIICHUE HEHACBIIIEHHBIE  YTIIEBOJOPOIBI
1 OKBUBAJICHTAa  HEU3- 2 (kuakue); pactsop 6poma B CCly
BECTHOI'O MeTajlia. ra3oo0TBO/HAS TPYyOKa; IITaTUB C
3aKperIeHHON B 3a)KUMe MpoOup-
Kol 0e3 JHa; CTeKJoBara; Kapouu
Kanplus (KycOuKaMu); MOJKHC-
neHHbIi 1H. pactBop KMnOy




[IpuroroBnenne pac- ITAaTUB C TpoOupKaMu, CKISTHKY ¢ | YK-1;
TBOPOB 3aJaHHOU pacTBopamu pa3nuuHbIXx opraHu- | OIIK-1;
KOHIIEHTpaI1H. YecKux Kucior, ¢enon, rmune- | OIIK-7

puH, BUHHOKHUCIIBIA  Kajui-

Hatpuii (3-5%Hblii pacTBOp), pac-

TBOP MEJHOI0 Kynopoca.
DKCIEPUMEHTAIILHOE mTaTuB ¢ npobupkamu, Opomuas | YK-1;
W3Y4YEHHUE TMPOIECCOB BOJIa, LIUKJIOTeKcaH, 0en3on, cku- | OIIK-1,
AIIEKTPOIUTUYECKON nupap, Toayos, Hutpobensoi, | OIIK-7
JUCCOITUAIINA U THJI- BojsiHasi OaHs, CKalblelb, YHU-
poJu3a coyei. BepcalibHas HMHAUKATOpHas Oy-

MaxKKa
DKCIEPUMEHTAIILHOE mTaTuB ¢ npobupkamu, Opomuas | YK-1;
U3Y4YCHHUE CBOMCTB BOJIa, IUKJIOrekcaH, 0en3on, cku- | OIIK-1;
KOMIUIEKCHBIX COEIH- nupap, Toayos, Hutpobensoi, | OIIK-7
HEHUH. BojsiHasl OaHs, CKalblelb, YHU-

BepcalibHas HMHAUKATOpHas Oy-

MaxKKa
DKCIEPUMEHTAIIbLHOE mTaTuB ¢ npobupkamu, Opomuas | YK-1,
U3Y4YCHHUE OKHCJIH- BOJa, HMUKIOrekcaH, ocHzon, cku- | OIIK-1,
TEIbHO — BOCCTAHOBU- nugap, Toiyol, Hutpobenson, | OIIK-7
TEBHBIX IMPOIIECCOB. BojsiHasE OaHs, CKalblelb, YHHU-

BepcalibHas HMHAUKATOpHas Oy-

MaxKKa
DKCIEPUMEHTAIIbHOE mTaTuB ¢ npobupkamu, OpomHuas | YK-1,
U3y4eHue CBOIICTB BOJa, HMUKIOrekcaH, ocHzon, cku- | OIIK-1,
rajoreHoB (HeMmeral- nugap, Toiyoln, Hutpobensoin, | OIIK-7
noB VIIA- moarpyn- BojsiHasl OaHs, CKalblelb, YHU-
IbI) ¥ UX COCTUHEHUI. BepcalibHas HMHAUKATOpHas Oy-

MaxKKa
OKCIIEpUMEHTAIBHOE mTaTuB ¢ npobupkamu, 6pomuas | YK-1;
U3y4yeHue CBOIICTB BOJa, MUKIorekcaH, oeHzon, cku- | OIIK-1,
HEMETAJIJIOB VIA- nuaap, Toiyold, Hutpobenson, | OITK-7
MOJATPYNIBl U UX CO- BojsHAsl OaHs, CKalbIelb, YHHU-
eAMHEHU. BepcalibHas HMHAUKATOpHas Oy-

MaxcKa
DKCTepUMEHTAIbHOE mTaTuB ¢ npobupkamu, nunetku | YK-1,
U3y4eHue CBOWCTB Ha 2 M1, 3TUioBbIM cnupt 96% - | OIIK-1,;
HEMETAJIIOB VA- HBIM, W30aMunoBBIA crupT, riau- | OIIK-7
MOJIPYIITBl U UX CO- [IEPUH, MaHHUT, JIAKMYC KpacHBIN
eMHEHUM. U CHHMM, PeHoNnpTaNerH, MUIeT-

K Ha 1-2MJ1, CTEKJISIHHAS TaJI0Y-

Ka,  T[JIUIepuH,pUIbTpoBalbHAS

Oymara; 2H. pacTBOp THUIIPOKCHIA

AMMOHHS;, pa3JTUYHbIE (PEHOIBI
DKCIEPUMEHTAIILHOE mTaTuB ¢ npodbupkamu, nunetku | YK-1,
W3y4YEHHE CBOUCTB Ha 2 M1, 3TUNoBBIA crupt 96% - | OIIK-1,
HEMETAJNIOB IVA- HBIM, u30aMuioBbIi crupt, - | OIIK-7

MOATPYNIIBI U UX CO-
€IUHEHUH.

LIEpUH, MAHHUT, JJAKMYC KpPaCHBIN
U CUHMM, QpeHon(TaNenH, MuneT-
KM Ha 1-2MJI, CTEKJIsIHHAs IaJioy-
Ka, TJHINCPUH,IIbTpOBaTHHAS




Oymara; 2H. pacTBOp THIIPOKCHIA
AMMOHHSI;, pa3JTUYHbIE (PCHOJIBI
DKCIEPUMEHTAIILHOE ITAaTUB C TpoOUpKaMu, CKISTHKY ¢ | YK-1;
U3Yy4CHUE CBOICTB pacTBopamu pa3nuuHblx opranu- | OIIK-1;
10 | HemeTanios IHA- 2 YEeCKHX KHCJIIOT, (beHvon, rnnuf- OIIK-7
MOJTPYIIBI U UX CO- puH, BHHHOKHUCIIBIA ~ Kajui-
€UHEHU. Hatpuii (3-5%Hblii pacTBOp), pac-
TBOP MEJHOI0 KYyIopoca.
DKCIEPUMEHTAIILHOE ITAaTUB C TpoOUpKaMHu, CKISTHKY ¢ | YK-1;
U3Y4YCHHE CBOMCTB pacTBopamu pasnuuHblXx opranu- | OIIK-1;
11 | Meramios IIA- 2 YEeCKHX KHUCJIIOT, (beHvon, rnnuf- OIIK-7
MOATPYNIBl U UX CO- puH, BHHHOKHUCIIBIA ~ Kajui-
CVHEHMM. Hatpuii (3-5%Hblii pacTBOp), pac-
TBOP MEJHOI0 KyIopoca.
DKCIEPUMEHTAIILHOE ITaTUB C Mpodupkamu CKiIsHKH ¢ | YK-1;
U3Y4YCHHE CBOMCTB pacTBopamu pa3nuuHbelx opranu- | OIIK-1;
12 | meTtamioB IA- 2 YECKUX KHCJIOT, crnupToB, anpiae- | OIIK-7
MOATPYNIBI U WX CO- THOB, YTJIEBOJOB
eqUHEHUI.
OKCIepUMEHTAIbHOE ITaTUB ¢ npoOupkamu ckigHku ¢ | YK-1,
13 | H3ydenue CBOICTB 5 pacTtBopamu pasnudHbix opranu- | OIIK-1,
MEPEXOHbIX  METa- YECKHUX KHUCJIOT, cnupToB, anbiae- | OIIK-7
JIOB ¥l UX COCJIMHCHUH. THJIOB, YTJIEBOJIOB
Onpenenenue  Kuc- LITaTUB ¢ npoOupkamu ckigHkH ¢ | YK-1,
JOTHOCTH TUIOJIOB H pactBopamu pasnudHbix opranu- | OIIK-1,
14 | oBomield METOAOM all- 2 YECKHUX KHUCJIOT, CnupToB, anbiae- | OIIK-7
KAJIMMETPUIECKOTO THJIOB, YTJIEBOJIOB
TUTPOBAHUSI.
OrnpesiesiecHHe  OKHC- ITaTUB C MpoOupKamMu CKISHKH ¢ | YK-1;
JIEMOCTH BOJBI METO- pacTBopamu pa3nuuHbix opraHu- | OIIK-1;
15 | goM mepmaHraHaTo- 2 YeCKUX KHUCJIOT, CupToB, ampiae- | OIIK-7
METPUYECKOTO TUTPO- THJIOB, YTJIEBOJOB
BaHMS
DOTOKOJIIOPUMETPHU- TaTuB ¢ mpobupkamu ckisHku ¢ | YK-1,
16 | H€ckoe ompesenenne 2 pacTBopamu pa3nuyHbeIx opraHu- | OIIK-1;
comeit memu (Il) B YECKUX KHUCJIOT, CupToB, anbiae- | OIIK-7
pacTBope. TUJOB, YTIJIEBOJOB
Bcero vacos: 36
4.5. CamocrosiTe/ibHAsA padoTa 00yYaAOIIMXCS
O6nem B akaj.
Jac
Pazgen nucIuIuimHbl Ne Bug CP oYHas
(’popMa 3a04Has
obyie- |
HUA
OcHOBHBIC IIpopaGoTka  y4eOHOro  Marepuajia IO
HOHATHUS U 1 JYCIUIIINHE (KOHCTIEKTOB JIEKITUH, 6 4
3aKOHBI y‘l€6HI/IKOB, MaTcpUuajioB CETCBBIX pecprOB)
CTCXUOMCTpPUH.




PactBops1. ucnepc-
HBIC CUCTEMBI.

BrinonHneHne KOHTPONBbHON pabOTHI

OnextponuTsl. [uc-
COLIAIUS TICKTPOIIU-
TOB.

[Ipopabotka  y4eOHOTO  Marepuaiga IO
JUCIIUILTAHE (KOHCIIEKTOB JICKITUH,
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)

BrimmorHeHIE KOHTPOJIBHOH pabOTHI

I'maponus comneid.

[Ipopabotka  y4eOHOrO  Marepwaza  TIO
JUCIIUILTAHE (KOHCIIEKTOB JICKITUH,
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)

BrimmorHeHNE KOHTPOJIBHOH pabOTHI

KommnekcHble coenn-
HEHUSL.

[IpopaboTka  y4eOHOrO  Marepwaza IO
JUCIIUILTAHE (KOHCIIEKTOB JICKITUH,
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)

BrimmorHeHIE KOHTPOJIBHOH pabOTHI

OKHUCINTEIIHHO-
BOCCTAHOBUTEJIbHBIE
peaKiuu.

[IpopaboTka  y4eOHOTO  Marepuaia IO
JUCIIUILTAHE (KOHCIIEKTOB JICKITUH,
y4eOHHKOB, MATEPHAIIOB CETEBBIX PECYPCOB)

BrimosHeHIE KOHTPOJIEHOM pabOThI

XuMHuueckasi KHHETH-

[IpopaboTka  y4eOHOrO  Marepwaza IO

Ka. JTVCIUTITUHE (KOHCTIEKTOB TIeKIHH, 4
y4eOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrimosHeHIe KOHTPOJIEHOM pabOThI 1
XUMUYECKOE paBHO- IIpopaboTka  y4eOHOro  Marepuajga IO
BeECHe. JVCIUTITIHE (KOHCTIEKTOB TIeKIHH, 4
y4eOHUKOB, MaTEPHAIIOB CETEBBIX PECYPCOB)
BrimosHeHIE KOHTPOJIEHOM pabOThI 1
[loaroToBka K ciaue MOays 5
OCHOBBI XUMHUECKOH [MpopaboTka  yueObHOro  Marepuanga IO
TEePMOANHAMUKH. JHCIHTUINHE (KOHCIICKTOB JEeKIUH, 4
y4eOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
BrInonHeHne KOHTPOJIEHON paboThI 1
Crpoenue aroma IIpopaboTka  y4eOHOro  Marepuajga IO
JTUCIATUINHE (KOHCTIIEKTOB JIEKIIMH, 4
y4eOHHKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
BrInonHeHne KOHTPOJIEHON paboThI 1
[epuoanueckuii 3a- [IpopaGoTka  y4eOHOro  Marepuaja IO
KOH U MIEPUOINIECKAs JHMCIHIUINHE (KOHCIIEKTOB JEKIUH, 4
cucrema /1. 1. Men- y4eOHHKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
JieieeBa. BrInonHeHne KOHTPOJIEHON paboThI 1
Xumuueckast CBSI3b. IMpopaboTka  yueObHOro  Marepuanga IO
JTUCIATUINHE (KOHCTIIEKTOB JIEKLIMH, 4
y4eOHHKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
BrInonHeHre KOHTPOJIEHON paboThI 1
XUMMUSI DIIEMEHTOB. IMpopaboTka  yueObHOro  Marepuanga IO
Bonopoa. DneMeHTsI JHMCIHIUINHE (KOHCIIEKTOB JEKIUH, 4
|A-oarpynmel. y4eOHHKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
BrimonHeHne KOHTPOJIBHOM pabOTHI 1
Onemenrtsr |1A- IMpopaboTka  yuebHOro  Marepuanga IO
MOJATPYIIIBI JUCLUIUTIHE (KOHCTIEKTOB JIeKIHH, 4
y4eOHHKOB, MaTEepUaJIOB CETEBBIX PECYPCOB)
BrimonHeHne KOHTPOJIbHOM pabOTHI 1
OnemenTsl - [HIA IMpopaboTka  yueObHOro  Marepuanga IO
MOJATPYIIIEL. JUCLUIUTAHE (KOHCTIEKTOB JIeKIHH, 4
y4eOHHKOB, MaTEpUaJIOB CETEBBIX PECYPCOB)
BrinmonHeHne KOHTPOJIBHOM pabOTHI 1
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Onementsl [VA- IIpopaboTka  yueOHOro  Marepuaiga IO
TIOATPYTIITHL. 1 TUCIIAIIINHE (KOHCTIEKTOB JIEKLIMH, 4 6
y4eOHHKOB, MaTEepUAJIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPOJIbHON paboThI - 1
Onementsl VA - [IpopaboTka  yueObHOro  Marepuaiga IO
MTOATPYTIITEL. 1 TUCIIAIUINHE (KOHCTIEKTOB JIEKLIMH, 4 6
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrlnonHeHne KOHTPOJIEHOU paboThI - 1
Onementsl VIA - [IpopaboTka  yuebHOro Marepuaiga IO
MOATPYTIIHL. 1 JHCIHUTUINHE (KOHCIICKTOB JEeKIUH, 2 6
y4eOHHKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
2 BrinonHeHne KOHTPOIbHON pabOTHI - 1
Onementsl VIIA - [IpopaboTka  yueOHOro  Marepuaiga IO
HOATPYTIIHL. 1 JHCIHUIUINHE (KOHCIICKTOB JEeKIUH, 2 6
y4eOHHMKOB, MaTEPUAJIOB CETEBBIX PECYPCOB)
Onementsl VIIA - [IpopaboTka  yueOHOro Marepuaiga IO
MOATPYTIIHL. 1 JHCIHUTUINHE (KOHCIICKTOB JEeKIUH, 2 6
y4eOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOIEHON paboThI - 1
Onementsr VIIIA - [IpopaboTka  yuebHOro  Marepuanga IO
MTOATPYTIITEL. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 4 6
y4eOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOIEHON paboThI - 1
[Tepexonubie IIpopaboTka  y4eOHOro  Marepuajga IO
METAJLIBI. 1 TUCIIATUINHE (KOHCTIEKTOB JIEKLIHH, 4 6
y4eOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOJIEHON paboThI - 1
DNEKTPOXUMUYCCKHE IIpopaboTka  y4eOHOro  Marepuajga IO
CBOMCTBa METAJIIIOB. 1 TACITATITIHE (KOHCTIEKTOB JIEKITHH, 4 2
y4eOHUKOB, MATEPHAIIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOJIEHON paboThI - 1
Xumuueckast [MpopaboTka  yuebHOro  Marepuanga IO
UIeHTA(DUKAINS. 1 JTUCIATUINHE (KOHCTIIEKTOB JIEKLIHH, 2 5
y4eOHHKOB, MaTEPHUAJIOB CETEBBIX PECYPCOB)
2 BrInonHeHne KOHTPOJIEHON paboThI - 2
IToaroroBka k crade MOTyIs 2 4
HUTOIro 90 130

[lepeueHb METOIMYECKOTO OOECHIEUEHHUs ISl CAMOCTOSITENEHOM pabOThl MO TUCIUIUIMHE
(MomyIH0):
1. [lenxoBHukoBa H.B Meronnyeckue yka3aHus isl CAaMOCTOSTEIHHONH paOOTHI MO TUCIU-
winHe «O0IIas U HeopraHUvecKass XUMUs» I OOydYaloluXcsl M0 HAMpaBIEHUIO MOATOTOBKU
19.03.01.buorexnonorus. - MuuypuHck, 2024.

4.6. BbinoJiHeHNe KOHTPOJIbHOI padoThl 00yYAKIUMUCS 3209HOH (POPMBI

BaxHolt ¢opmoii camocToATeNbHON paboThl 00y4aroMIerocss 3a04HOM (OpPMBI SBISETCS
HalMCaHUE KOHTPOJIbHON paboThl. Llenyn BbInosHEeHUs paboThI:

— cHCTeMaTH3alus, 3aKpeIIeHue U YIiIyOJIeHne TEOPETUIECKUX 3HaHUH U YMEHUH IpuMe-
HSATb UX JUI PEIIEHHUs KOHKPETHBIX IPAKTHUUYECKHX 3a/1a4;

— Pa3BUTHE HABBIKOB CAMOCTOSATENILHOM HaydHOH paboThl (IIAHUPOBAHUE U MIPOBEICHUE
UCCIIeIOBaHMsl, paboTa ¢ HayYyHOH M CIIPaBOYHOI JTUTEpaTypoil, HOPMaTUBHBIMH MPABOBBIMU aK-
TaMH, UHTEPIPETaLXs OIYYEHHBIX Pe3yJIbTaToOB, UX IPABUIIBHOE U3JI0KEHUE U OPOPMIICHHE).

3agaHusl B KOHTPOJIBHON pabOTe HANpaBIEHbl HA 3aKPEIJICHUE TEOPETUUECKUX 3HAHHM
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06yqa101uer0051 " OBJIAJICHHW HABbIKAMU 10 U3YUCHUIO JUCHUIIIINHBI.
[TepeyeHb BOIPOCOB NPEICTABICH B METOAMYECKHX YKa3aHHSX JUIS BBIIOJHEHHS KOH-
TPOJIbHOM pabOTHI.

4.7.Conep:kaHue pa3aejioB M CHUNINHBI

1. BBeaenue. Teoperndeckue OCHOBbI. (OCHOBHbIE TOHATHS W 3aKOHBI
CTeXHOMeTPHH.

MecTo XUMUM B LIEJIOM M HEOPraHMYECKOHM XMMHMHM B YaCTHOCTH CPEOU E€CTECTBEHHO —
HAy4YHBIX JUCUUIUIMH. POoib XMMM3alMU B Pa3BUTUU MPOU3BOJUTENIBHBIX CHJI CEJIBCKOIO XO35M-
cTBa. Heopranuueckne BelECTBa, UCIOJIb3YEMBIE B CEIBCKOXO3SMCTBEHHOM IPOU3BOJCTBE: MHU-
HepalbHbIe yI00pEHUs], IeCTUIU/bI, TePOUIIM/IBI, TeCUKAHTHI, 1e(QOIHaHThI, KOPMOBBIE JOOABKH,

A OBUYECKHME KOHCEPBAHTBI M MEIUOpaHTHI. MCronp30BaHNEe XUMUYECKUX MOHATHM, 3aKOHOB U
METO/IOB UCCIIEIOBAaHMS B CEIbCKOXO3AUCTBEHHBIX U Ononornueckux Haykax. CoBpemeHHas Qu-
3U4YecKas KapTUHE MHUPA, NPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, CTPOEHUHU BELIECTBA
JUIsl TIOHUMaHUS OKPY’KAIOLEro MUpPA U SIBJIECHUH NPUPOJbl. DKOJOTHYECKash ONAaCHOCTb HErpa-
MOTHOI'O IPUMEHEHUSI XUMUYECKUX MPONYKTOB B CEJILCKOM XO3SHCTBE.

Crexnomerpuyeckie MHIEKCH M KOd(pPUIHeHTsl. Moib, MOJISIpHAs Macca, XUMHUYECKHHA
OKBUBAJICHT, (DAKTOpP SIKBUBAIEHTHOCTH, MOJISIPHAS Macca SKBHBAJICHTA.

2. 3aKkoH coXpaHeHHMsT MacChbl W JHEPruU. 3aKOH KpPAaTHBIX OTHOUICHUH. 3aKOH
MIOCTOSTHCTBA COCTaBa: AAJIbTOHU/IBI U OEPTOJIIHUIBI.

3aKOH KBHBAJICHTOB. 3aKOH ABOTra/Ipo U CIEICTBUS M3 HEro. 3aKOH MPOCTHIX 00BEMHBIX
OTHOUIEHHUM.

3. PacTBopbl. AucnepcHble cUCTEMBI.

PacTtBopbl Kak cMecM HOHHO- U MOJEKYJISPHO-AMCIIEPCHOrO0 ypoBHA. [IpuynHbI
00pa30BaHUs BOJHBIX PACTBOPOB.

[Ipupoma  MEXMONEKYJISpPHBIX  CHI B pacTBopax: cwibl  Ban-gep-Baanbca
(OpHUeHTallMOHHbIE, HMHIYKLIUOHHbIE, JHUCHEPCUOHHBIE); HOH-JUIIONBHOE B3auW-MOJEHCTBUE,
BOJIOPOJIHASI CBSI3b.

CriocoObl BBIpaXXEHHUsI COCTaBa paCTBOPOB. 3HAUYCHUE PACTBOPOB B XMMUU M OMOJIOTHH.

4. DaekrposnThl. /uccomuanms 3JEeKTPOJMTOB. THUNBI CHUIBHBIX 3JIEKTPOIUTOB.
I'mapatanust MoHOB. DHeprus rujapatrauuu. llepBuuHas W BTOpUYHAs TUIpPATHbIE OOOJIOUKH.
Kpucrannoruaparel. 3aBUCHMOCTb PACTBOPUMOCTH CHUJIBHBIX 3JIEKTPOJIUTOB OT SHEPTUU
KPUCTANIMYECKON pEIIeTKH M SHEpruu TMApaTallud HOHOB. AKTHUBHOCTb, KOX(P(MHUIMEHTH! aK-
TUBHOCTH. [Ipon3BeieHrne pacTBOPUMOCTH.

3Ha4yeHHe pacTBOPOB CHIIBHBIX JIEKTPOJIUTOB B XUMHUH, OMOJIOTUHU, TEOXUMUU.

Tunsel  cnabblx  AekTposuToB. KOHCTAaHTBI M CTENEHM JAWCCOLMAIMM  CIalbIX
MeKTpoiIuTOB. Boga kak cnalblif anexkTponaut. KHCIOTHO-OCHOBHBIE CBOMCTBa BEIIECTB.
Bonopoauelii 1 rUApOKCHIBHBIA TMOKazaTeian pacTBOpoB. CrocoObl M3MepeHUs: BOAOPOIHOTO
nokasartens. bydepHbie pacTBOpHI.

5. I'maponus conei. TUIbl THIpoIN3a, KOHCTAHTHI U CTENIEHU THIPOJIA3a COJIEH.

3Ha4YeHHe pacTBOPOB CJIA0BIX JEKTPOJIUTOB B XUMHH, OMOJIOTUN U T€OXUMUHU.

6. KommnuiexkcHble coeIUHEHUsI.

CtpoeHre KOOPIMHALMOHHON c(epbl KOMIUIEKCHBIX COEIMHEHHWH: HEHTpaJbHBbIH HOH-
KOMIUIEKCO0Opa3oBaTeb, JIMTaH/Ibl, JOHOPHBIE aTOMBl JINTAHAOB, KOOPJIMHAIMOHHOE YHCIIO,
reoMeTpusi KOOPJIMHAIMOHHON cdephl, BHemHechepHble HMOHBL. OCOOEHHOCTH KOMIUIEKCHBIX
COEIMHEHUIN CO CJOXKHBIM CTPOECHHEM KOOpAMHAIK A 0 cdep: MHOTOSJEPHbIE KOMIUIEKCH U
KOMIIJIEKCHI C X€JIaTO00pa3yoIMMH U MaKPOIMKINYECKUMU JINTaHJaMH.

Y CTONYMBOCTh KOMIUIEKCHBIX COEIMHEHUH B pacTBopax. KOHCTaHTB yCTOMYMBOCTH M
KOHCTaHTbl HECTOMKOCTU. DaKTOpBI, BIUSAIOIME HA YCTOMYMBOCTh KOMIIJIEKCHBIX COEIMHEHUH B
pacTBopax: TemrepaTypa, XeJaTHbIH U MaKpOIMKINYECKUH 3P PEKThI, 3aps] LEeHTPATbHOTO HOHA-
KOMIIJIEKCO0Opa30BatTest U ero pajnyc.

Teopust KOOPAMHAMOHHOW XWUMHYECKOW CBSA3W: METOJl BAJCHTHBIX CBA3EH, TEOPUS
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KpUCTATUYEeCKOro Toist. CHeKTPOXUMHYECKHH psAJ JIMTaHJ0B, SHEPrus CTa0MIU3aIUH
KOOPJMHAIIMOHHBIX cep KaTHOHOB O-metayuioB. I[[BeT KOMILJIGKCHBIX COCAMHCHUH U
KWHETHYECKasl MOIBYKHOCTH JIUTAHA0B B KOOPIMHALIMOHHOM cdepe.

3HaueHue KOMIUJIEKCHBIX COCIMHEHUN B OMOXUMUM KileTKU. HoBoe HampaBiieHue B XUMHH
— OMOHEOpraHuvecKass XUMUSL.

7. OKHCINTENTbHO-BOCCTAHOBHUTEIbHbIEC PEAKIIUH.

CreneHb OKHUCIIEHHS U IIpaBWJIa €€ HaxoxAeHWUs. OKHUCIUTENIM U BOCCTAHOBUTEINH.
Crexuomerpuueckue K03 (HULIUEHTHI, OKHCIIUTEIBHO-BOCCTA-HOBUTEIBHBIX peakuuil.
OKUCIUTENbHO-BOCCTAHOBUTENBHBIEC (AJIEKTPOHBIC) MOTEHIIMAIbl. 3aBUCUMOCTh MOTEHIMAaNa OT
AKTHUBHOCTEH MOTEHLIUATI-ONPEESISAIOINX BeulecTB. Y paBHeHue HepHcra.

Onpenenenre HanpaBiIeHUs] U TIYOMHBI NPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakLMK C IOMOIIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX TIOTEHIINAJIOB.

Ponb okucanTensHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B IPUPOJIE.

8. XuMnuyeckass KHHETHKA.

[TonsiTve 0 CKOPOCTH XUMHUYECKON peakiuu. VicTuHHas (MrHOBEHHAs1) CKOPOCTh PEaKI[Uu.
OcHoBHBIE (PaKTOpBI, BIMSIONIME HA CKOPOCTh pEaKIHMH. XUMHYECKas peakius Kak
MIOCJIEI0BATENbHOCTh 3JIEMEHTAPHBIX CTaJui. 3aKOH JEHCTBYIOIIMX MacC — OCHOBHOM 3aKOH
XUMUYECKON KMHETUKH JUIsl 3JIEMEHTapHOM cTanuu. KoHcTaHTa CKOPOCTH peakiuu.

3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakiuu oT temrieparypsl. [IpaBmino Bant-I'odda.
VYpauenue Appenuyca. [IpeacraBienue o0 SHEpruu aKTHBAIMH, YHEPreTUUYECKOM Oapbepe U
MEPEXO0/IHOM aKTUBUPOBAHHOM KOMILIIEKCE.

Karanu3z u ¢pepmenTsl. MeTOIbI peryIupoBaHusi CKOPOCTH XUMHUYECKOHN peakiuu.

3HaueHue XUMUYECKON KMHETUKHU B XUMHUH, OMOJIOTUU U CEJIbCKOM XO3SHCTBE.

9. XumMunueckoe paBHOBecHe.

XUMUYECKOE PaBHOBECHE KaK PE3yJbTaT CaMOIIPOU3BOJBHOIO MPOTEKaHUs OOpaTHMOI
peakuuu. JluHaMUYeCKUM XapakTep XUMHUYECKOro paBHOBecus. IIpu3Haku HCTUHHOIO
paBHoBecus. IlpencraBieHre O KBa3HMPaBHOBECHH U TICEBJOPABHOBECHH (MeTacTaOMIBHOM
COCTOSIHHIH ).

3akoH JneicTByromux Macc. Koncranta paBHoBecus. CMellleHHE paBHOBECHUS IIpU
M3MEHEHUU KOHLEHTpaluu, Temneparypsl u gasieHus. [Ipunnun Jle IlaTense.

Posb xuMHYEeCKHX paBHOBECUI B IPUPOJIE.

10. OcHOBBI XUMH4Y€CKOH TePMOANHAMHKH.

CocTosiHME BellecTBa; TeMIEpaTypa M JIaBJI€HHE KaK MapaMeTphl, OIpeIestole
COCTOSIHUE BEILECTBA.

OHTanbnusl Kak (QYHKIUS COCTOSIHMSI BEILECTBA, KaK Mepa 3alaceHHOH BEIeCTBOM
SHEpPIruu. OJEeKTPOHHas, KojeOaTelnbHas, BpalllaTelibHas M IOCTyHaTelbHas COCTaBISIOINE
SHTANBNUU. CBS3b SHTAIBIUM W TEIJIOEMKOCTH. ODHTAJBIUS W TEIIoBOoM 3(PdeKT peaxiuu.
Bbluucnenne »HTaNbIMM peakUM MO 3HAUYEHUSM OHHTAIBIUNA 00pa3oBaHUS TNPOJIYKTOB U
peareHTOB peakiuu. 3akoH ['ecca.

CBoOonnast sHeprus [mb0ca kak ¢yHKuus cocrosHus BemectBa. AG peakuuu Kak
NpUYMHA TIPOTEKAHUS CaMOINPOM3BOJIBHBIX peakuuil. CBsizb AG peakumm ¢ KOHCTaHTOH
paBHOBecust peakiuu. Bpruucnenne AG peaknuM 10 3HAYEHHSM CBOOOIHBIX JHEPrHi
00pa3oBaHMs MPOAYKTOB U PEareHTOB PEaKIIUH.

OHTponus. BeposTHOCTE MakpOCOCTOSHUS KaK YHMCIO MHUKPOCOCTOSHUM IpH 3aJaHHOM
SHTAJILIIUU. DHTPONUS KaK Mepa BEPOSITHOCTH MaKpOCOCTOSIHUS. BbIuncieHne SHTpONUN peakiuu
10 DHTPOIUAM IPOAYKTOB U PEAreHTOB peakUuu. BTOpol 3aKOH TEpPMOJMHAMUKU KaK KPUTEpPUIl
HaAIpaBJIEHUS XMMHYECKON peaKkuu. DHTAJbIUNWHBIA U SHTPONMUNHBIA BKJIaJIbl B CBOOOAHYIO
SHEPruIo peakumu. X oTHOCUTENbHAS POJIb.

[IpumeHneHne ¥ 3HAYEHUE DHEPreTUKUM XUMHUYECKUX peakuuid. I[IporHo3upoBanue
HampaBJieHHsl peakiuii. Bo3MoxHOCTH pacuera uW mpubImKeHHbIX omneHoK AG  peakimii.
DHepreTuka OMOCHHTE3a U CUHTE3a HEYCTOMUMBBIX COSAMHEHUN.

11. Ctpoenue aTtoma.
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OcCHOBHbIE NPHUHLMIBI KBAHTOBOM TEOPUM CTPOEHHUS BEIECTBA: IIPEICTABICHUS O
KOPIIYCKYJIADHO-BOJIHOBOM JAyaJIU3ME SIBJICHHH MUKPOMMpPA, INPUHLUIEC HEONPEIEICHHOCTH,
ypaBuenuu Llpenunrepa, BOTHOBOM (hyHKIMH, aTOMHON opOuTanu. KBaHTOBBIE YuCIa: TIaBHOE,
opOUTaNbHOE, MArHUTHOE M CIMHOBOE. DHEPreTHYecKue ypOBHM M IOJYpOBHHM aroma. Bun
BOJIHOBBIX (DYHKIIHI, OTBEYAIOIINX PA3IMYHBIM OpOUTAIBHBIM KBAaHTOBBIM YHCIIaM, U pacipese-
JIEHHE 3JICKTPOHHOH MJIOTHOCTHU Ha Pa3JIMYHBIX ATOMHBIX OpOUTAIISAX.

[IpyHIUIBL 3alOJHEHUS 3JIEKTPOHHBIX OpOHTaNeld aroMa B OCHOBHOM COCTOSTHHH:
npuniun [laynu, npaBuino XyHzaa. DJIEKTPOHHBIE €MKOCTH OpOMTasiei, MOaypOBHEH M YPOBHEH
aToma.

CriocoObl 3anucu 37eKTpoHHBIX (popmyn aroma. IIpencraBieHuss 00 31EKTPOHHOM OCTOBE
U OpOUTANISIX BaJCHTHBIX YPOBHEH aTOMa.

12. Ilepuoanyecknii 3akoH u nepuoaudeckas cucrema /[. U. MenpgeJsieeBa.

[ToctpoeHne CTPYKTypbl MEPUOAUYECKOM CHUCTEMBI, HUCXOAS U3 DSHEPreTHYECKOU
IIOCJICZ0BATENBHOCTY IIOAYPOBHEH MHOIO2JIEMEHTHBIX aTOMOB. [loHsTHe mnepuoga U ero
(dopmupoBanue o npasuiam KineukoBckoro. [IpudnHbl pa3iu4yHOi JTMHBI IEPUOIOB; S-, p-, d-, f-
JJIEMEHTBl M HX PACHOJIOKEHHE B CTPYKType Iepuoau4eckod cucreMel. CoBpemMeHHas
(dopMyIMpOBKa NMEPUOJUUECKOrO 3aKOHA. [[MMHHO- U KOPOTKONEPUOAHbIN BapHaHThI IEpUOIUYE-
ckoil cucrembl. Mx ocoGeHHocTH. PacnonoxeHue B HMX METaNIOB MU HEMETAJIOB. 3HaueHUE
NEPUOANYECKOI0 3aKOHA JIJIs1 XUMUHU.

CBoiicTBa aToMOB 53J€MEHTOB (IOTEHIMAJd WOHMU3ALMHU, CPOACTBO K 3JIEKTPOHY,
AIIEKTPOOTPHIIATENILHOCTD, paJnychl Ban-nep-Baanbca), o0mme XuMu4eckue CBOMCTBA 3JIEMEHTOB
U MIEPUOANYECKHUI XapakTep UX U3MEHeHus. PeakiinoHHas ciocoOHOCTh BEILECTB.

13. Xumuyeckas cBs3b.

Tumnsl cBsA3€l: KOBAJICHTHAs, MOHHAsI, METAJTINYECKAsl, BOJOPOIHAS.

XapaKkTEepUCTUKU CBS3CH: DJEKTPUUECKUE TUIOIBHBIE MOMEHTHI, d(P(QEKTHBHBIC 3apsiibl
aTOMOB, CTEIIEHb HOHHOCTH, HallpaB A OB b M HACBILEHHOCTb, JHEPIHsI U JUINHA CBA3H.

MeTto/ BaJ€HTHBIX CBSI3€ U OCOOEHHOCTH HUCIIOJIb3yEMOI B HEM BOJIHOBOM (DYHKIUH, G- U
n-cBA3M. Tumel rubpuaM3aliyd aTOMHBIX opOuTane u reomerpus Mojekyia. Hemopenenuble
AJIEKTPOHHBIE APl MOJIEKYIL.

Metox MoJeKyJIIpHBIX OpOuTaneil M OCOOEHHOCTH HCIOJIb3yeMOH B HEM BOJHOBOM
¢yHkuy. CBs3bIBAlOIIME U Pa3phIXJSIIONIME MOJEKYJsApHble opoOutanu. Wx 3amonHeHue
AIIEKTPOHAMM, ITOPAJIOK U SHEPTuUs cBsA3eH. CBA3U B IBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.

[IposiBneHne cBOWCTB XMMUUECKHUX CBSI3€H B TBEP/AOM COCTOSI A BellecTBa.

OCOOEHHOCTH HMOHHOW CBSI3M M CTPOEHHE MOHHBIX KPHUCTAIOB C OJHOATOMHBIMHU U
MHOTOaTOMHbIMM HOHaMH. CBONCTBA MOHHBIX KpHUCTaUIOB. MOJEKYJSIpHbIE U KapKacHBIE
KpPHUCTAJIJIBI, X CBOMCTBA.

[IpumeHeHne TEOpUM XUMHUYECKOW CBSA3M B XMMHUHU M OMOJOTHMHU. DHEPrusi KOBaJEHTHBIX
CBA3E€HM M DHEpPreTHKa XMMHUecKHUX peakuui. IIpenckasanue reomerpun Monekyn. KapkacHele u
IPOCTPAHCTBEHHbIE M300paxkeHHUs] MoJIeKyl. [ MOKOCTh OMOMOJIEKYN Kak pe3yjiabTaT CBOOOIHOIO
BpallleHNUs BOKPYT G-CBsi3eil. B3aumoseiicTBue 6MOMOJIeKys ¢ BOIOM Kak clecTBUE 00pa3oBaHUs
BOJIOPOJHBIX CBSA3€H M B3aMMOJECHCTBUS JUMOJEH BOABI C aTOMaMH, UMEIOIIMMH 3HAYUTEIbHbIE
3apsasl. KoMIuIeMEHTapHOCTD.

14. Xumus s;1emenToB. Bogopoa.

CBoeobOpa3ue CTpoeHusi aToMa BOJOpOJa, (PU3MUECKUX M XUMHUYECKHUX CBOMCTB 3TOTO
AJIEMEHTA.

bunapHble coeMHEHNs BOAOPOA C 3IEKTPOOTPULIATEILHBIMU 3JIEMEHTAMM, UX TIOBEJICHUE
B BOJIHBIX pacTBopax. ['maparanus npoToHa.

KoBanentusie ruapuasl 3aemeHToB |HIA—IVA-noarpymm, ux OCHOBHbIE (U3HUECKUE U
XUMHYECKHE CBOMCTBA.

I'mapuapl IIENOYHBIX M IIEJIOYHO3EMENIbHBIX METAJJIOB, MX COJe0Opa3HbIl Xapakrtep.
['unpun-uoH Kak BOCCTAaHOBUTEIb U JINTAH]I.

BognopoaHas cBsi3b, €€ 3HaUEHHUE B IIPUPOJIE.
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Boga, reomerpus u cBoiicTBa ee Mojekyiabl. CTpykTypa JpAa W JKUIKOH BOJBI
XUMHYECKue CBOMCTBA BOJIbI. Bojia Kak pacTBOPUTEIb U JIMTAH/I.

3Ha4yeHne BOJOpOIa Kak Hanbosee pacpoCTPaHEHHOTO IeMeHTa BeeneHHoi.

Bogoponconepskamnye opraHM4ecKHe COCIUHEHUS KaK OCHOBHBIE KOMIIOHEHTBHI JKUBOTO
BenlecTBa. Poib BObBI Kak cpeooOpa3yrouiero BeuiecTsa KiIeTKUu. Boia B CebCKOM XO3SICTBE.
DKOJIOTUYECKHE aCIEKTHI BOJONOIb30BaHUS.

15. Dnementsl IA-noarpynmnel.

XUMUYECKUE CBOMCTBA LIEJIOYHBIX MeTaJIOB. Illenoynsie Me A 0 Kak BOCCTaHOBUTEIIH.
Nx cnocoOHOCTh 00pa30BhIBaTh OMHAPHBIE COSAMHEHUS IIYTEM CHHTE3a U3 IMPOCTHIX BEIIECTB.

KaTuoHbI 11e104HBIX METAUIOB KaK BayKHEHIIas XuMudeckas (popMa ux CylecTBOBAHHUS B
IIPUPOJIE, CBOMCTBA 3TUX KaTMOHOB. KaTHMOHBI 1IEI0YHBIX METAJUIOB B COEAMHEHUSAX C MOHHBIMU
peleTkaMu: B OMHApHBIX COEQMHEHUSX M coyiax. Peakuuu OMHApHBIX COEIMHEHHH € BOJOM.
['unpatupoBaHHbIE KaTHOHBI LIEJIOYHBIX METAJJIOB. BhICOKas pacTBOPUMOCTH COJIEH ILIEIOYHBIX
Me A oB B Bojze. Kpucramioruaparsl.

Manast cknonnocts katmoHoB Na™ u K' k kommiekcoo6pasoBanuio. KOMIUIEKCH 3THX
KaTHOHOB ¢ Ouomonekyinamu. KaTuOHMTBI M HMOHHBII OOMEH HaTpus, Kauus M ApPYrux
OJIHO3apsIHBIX MOHOB MOYBEHHOT'O pacTBOpa. PerynsTuBHbIE POIM KaTUOHOB HATPHUS U Kalus B
xuBoH Kierke. Kamuii kak HeEOOXOQUMBIM 3JE€MEHT LUTOIUIa3Mbl, HATPUMl KaK 3JIEMEHT
ME)XKJIETOUYHbIX pacTBOpoB. HaTpuii n kanuil kKak KOMIOHEHTHI [TOYBBI M [TOYBEHHBIX PaCTBOPOB.
Kanuit kak snemeHnt nuranus pacteHuil. Kanuitaeie ynoopenus. KpyroBopoTsl HaTpust U Kaius B
IIPUPOJE.

16. dnements || A-noarpynnsi.

OTinnuus 3JE€KTPOHHOTO CTpoeHus atoma Be u karnona Be?* or CTPOCHHsI aTOMOB U
KaTUOHOB MarHus, IIE€JI0YHO3eMeNIbHBIX MeTasioB. IlpeoOnagaHue KOBaJIEHTHBIX CBs3eld B
COEIMHEHUAX OEpPUIUIHS U MOHHBIX — B COEIMHEHUSX 1IET0YHO3EMEIbHBIX METAJUIOB.

dusnueckue U XUMHUYECKHE CBOMCTBAa MeTalyiMueckoro Oepwiius. bunaphble
coeuHeHus1, oOpa3zyeMble OepUILINEM, UX CTPOCHUE U XUMHUYECKHE cBoWcTBa. OKCHUI, TUAPOKCHU
1 aKBaKOMILIEKC [Be(OH2)4]2+, ux amgorepHocTb. KoMIekcHbIe COeTUHEHNS OepUILIIHSL.

dusnyeckue M XUMHUYECKHE CBOMCTBA MarHus W KajbLUsl, UX BOCCTaHOBUTEJIbHBIE
cBoiictBa. TepmoauHaMuka 00pa3oBaHMs OWHAPHBIX COEIUHEHUNH MarHus M KaibLUs IIyTeM
CHUHTE3a U3 DJIEMEHTOB.

Karnonsl Mg2+ u Ca®* kak BaxHeHHe (GopMBI CYIIECTBOBAHUS 3THUX 3JEMEHTOB B
IpUpOJIE, CBOMCTBA 3TUX KAaTHMOHOB. bUHApHbIE COEAMHEHHMs, COJIM MarHusg M Kajlblus Kak
COEZIMHEHUS C NOHHBIMHU pelleTkaMu. Peakunn OMHapHBIX COEIMHEHHH ¢ BOJOM.

I'unpatupoBaHHBIE KAaTHOHBI Mg2+ u Ca?*. Ormmuns B CTPOEHUH HX MNEPBUYHBIX U
BTOPUYHBIX THAPATHBIX cdep, UX JaOMIbHOCTh. Paznuume B pacTBOPUMOCTU COJiel MarHus u
KaJIbLIMS U cOoJel HaTpus M Kanus. Kpucramtornaparel coneil 3Tux MetauioB. KaTuoHs! Mg2+ u
Ca®* B oHHOM OOMeHeE.

KommekcHele  coeauHeHMsT  MarHus W KajJblUsid C  HEOPraHMYECKUMHU U
XenaTooOpa3yIoMMHU JIUTaHJaMH.

Mg2+ u Ca”* B xuBoil KiIeTKe. Pontb MarHus B xjnopodusuie. KaTnoHbsl Maraus ¥ KaibLus B
(epMEHTATUBHBIX pEaKIHsIX, UX PETYIATUBHBIC POJIU B KJIETKE.

Marnuii 1 KaapIuil KaKk MUTaTeNIbHbIE KOMIIOHEHTHI TOYB. IX HOHOOOMEHHOE MOBEICHNE B
MIOYBAX.

Marnuii- 1 KanpUuHCOAEpIKallue IPUPOJHBIE W HCKYCCTBEHHBIE CTPOM-TEIBbHBIE U
KOHCTPYKLIMOHHBIE MaTepuaibl. Bsbkymume wmarepuansl. beTroH, CTEKIO0 W KepaMuKa B
CTPOUTEIBCTBE, TEXHUKE.

17. daementsl | HIA — noarpynnsl.

OTnnuue >IEeKTPOHHOTO CTPOEHHS aTOMOB OOpa M allOMHUHUS OT CTPOEHHS APYTUX
3NIeMeHTOB noArpymmnsl. [Ipeobnaaianue KOBaIEHTHOIO XapakTepa CBs3ei B COeAMHEHUsX O0pa U
JIBOMCTBEHHBIII HOHHO-KOBAJICHTHBIN XapaKTEP CBA3EU aTFOMHUHMUS.

dusnueckue U XMMHUYECKHE CBOMCTBA 3iieMeHTHOro Oopa. TepMonuHamMuka oOpa3oBaHus
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OMHapHBIX COeIMHEHM O0pa, UX CTPOCHHE U XUMHUUYECKue cBoiicTBa. KucmopoaHsie coequHeHns
Oopa: okcu, O0pHask KHCIIOTA, MOJTUKUCIOTHI 00pa, UX COJIH.

OU3NYECKUE M XUMHYECKHE CBOMCTBA METAUIMYECKOrO aIOMHUHUA. TepMoanHaMuka
o0pa3oBaHusl OMHAPHBIX COCAMHEHUN aIFOMUHUS U3 MPOCTHIX BEIIECTB, BAXKHEUITNE XUMUUECKHE
CBOICTBa OMHAPHBIX COCTMHCHUN AITFOMHUHHSL.

Oxcuapl U THAPOKCHUIBI aFOMHUHHUS, Pa3HOOOpa3ve HUX CTPOCHHs, aM(OTEpHOCTb 3TUX
COCMHEHUH, PEaKIIMK UX B3aMMHOT'O TIPEBPALICHHUS.

AkBakoMILieke katnoHa A1%*, 0COBEHHOCTH €ro CTpOCHHs H IOBEICHHS B PACTBOpAX.
Conun anroMHHHUSA, WX KPUCTAJUIOTHIPATHI, PACTBOPUMOCTH B BOJE W THIponu3. KomruiekcHbie
COCIMHEHUS] AIIOMHHMS, HX YCTOWYMBOCTb B BOJHBIX pacTBopax. bop u amomMuHuu B
Oouocucremax.

18. DnemenTnl IVA-noarpynnsl.

Oco0eHHOCTH XMMUYECKUX CBSI3€H Yriepox — yriepos, CBs3eil yriepoaa ¢ BOIOPOJIOM,
a30TOM U KHCJIOPOJOM U CBSI3€H KpEMHUS C KHCIOpOAOM. BriTekaromue U3 CBOWCTB CBs3el pas-
JMYUS B IPUPOJIe OUOTIOIMMEPOB M CHIIMKATOB KaK BAKHEHIIINX KJIACCOB MPUPOAHBIX COCAMHEHUM
yriaepojaa u KpeMHHUsl.

XuMHsI HEOPraHMYECKUX COCTUHEHHUH YIiiepoja: yrJIEKUCIOro ra3a M €ro npOou3BOJIHBIX,
KOMIUIEKCHBIX cOeIMHEHUN ¢ C-IOHOPHBIMU JIUTaHIaMH.

Ocobennoctn  cBsseii C—H, C—C, C=0 «kak oOcHOBa OWOPHEPICTUKH U
KOHCTPYKIIMOHHBIX POJICH YITIeBOJOB U JIMIIUJIOB B KJIETKE.

3HavYeHHE COCIMHEHHMM yriepoda B CeIbCKOM Xo3siiictBe. Kpyrosopor yriepoga B
npupoe. TornnBHas SHEpPreTukKa, MOJTUMEPHI KaK TEXHUUECKHUE MaTepuabl C IIUPOKUM CIIEKTPOM
CBOWCTB. DKOJIOTHUECKUE ACTIEKTHI XMMUH YTIIEpO/a.

Xumusi OMHapHBIX coenuHeHUI KpeMHus. OCOOCHHOCTH UX TEPMOJAMHAMUKH, UX PEAKIIHH
C BOJOW U KMCIIOPOJIOM.

KpemueszeM, cuiukarbl W allOMOCHJIMKATBl Kak IOYBOOOpAa3ylOlIMe MHHEPAIbL.
Oco0eHHOCTH CTPOEHUSI BOAOHAOYXAIOMIMX, CMOCOOHBIX K MOHHOMY OOMEHY CHIJIMKAaTOB THIIA
MOHTMOPHWJIIOHUTA. VX 3HAaYeHHE U1 MJI0JOPOIUS MTOUB.

HaponHo-x03s1iicTBeHHOE TPUMEHEHUE CHITMKATOB U APYTUX COSAMHEHUI KPEMHUSL.

Oco0eHHOCTH XUMUHM TepMaHUs, OJI0Ba U CBUHIA. [IpuMeHEeHHE 3TUX DJIIEMEHTOB U UX
COCIMHEHUH. DKOJOrnYecKast OITaCHOCTh COSIMHEHHH CBUHIIA.

19. Dnementsl VA-noarpynmnsl.

Oco0eHHOCTH XMMHMUYECKHUX CBSI3€M a30Ta C BOJOPOJOM, YIJIEPOJOM M KHUCIOPOAOM, a
docopa c kuciaopoaom. PaznuuHas npupoaa BaXXHbBIX KIaCCOB COETUHEHUN ATUX JIEMEHTOB.

TepmoarHaMuveckass HEYCTOMYNBOCTH OOJBIIMHCTBA XUMHUYECKUX COCIM-HEHHUH a30Ta, ee
MPUYUHBI U IPOSIBIICHUE B XUMUU U IPUPOJE.

XUMHSI MOJIGKYJISIDHOTO a30Ta, aMMHaKa W €ro IMPOM3BOJIHBIX, OKCHIOB a30Ta, a30THOU
KHCJIOTHI U €€ COJIEH.

OcobeHHocTH a30Ta Kak OMOreHHOro 3nemeHTa. Crnenndruka XMUMUYECKUX CBSI3€H a30Ta B
6uomorekynax. BaxkHble a3oTcojep:kaiiie OMOMOJIEKYIIbl, UX 3HAU€HHE B JIEATEIBHOCTH PaCTH-
TEJBHBIX M JKUBOTHBIX KIIETOK.

3HayeHHe a30Ta Kak »djeMeHTa mnuTaHud. KpyroBopor aszora B mpupoze. A30THBIE
yI0OpeHus1, SKOJIOTHYECKHIE ACTIEKTHI HX TIPUMEHEHUSI.

OCoOeHHOCTH TEPMOJIMHAMUYECKON YCTOWYMBOCTH PA3IMUHBIX COeAMHEHHH (ocdopa B
3€MHBIX YCIOBUSAX. VX MPUYHHBI ¥ POSIBIICHUS B XUMHUH H TIPHPO/IC.

Xumus oprodocdopHoit kucaoThl U ee coneil. KonnencupoBanusie pochopHbIe KUCIOTHI
Y MX COJIH.

Ocobennoctu docdopa kak OmoreHHoro nementa. Crnenudu A MOBeICHUS U 3HAUYCHUE
coenuHeHUH ocdopa B Onocucremax. Baxxasie 6momosnekymsl, cogepxkaiue ¢hocdop.

3nauenue gocdopa kak anemenTa nuranus. Kpyrosopot docdopa B mpupo/e.

20. DaemenTsl VIA-noarpynnsl.

CriocoOHOCTh KHMCIOpOAa OOpa3oBBIBaTh MPOUYHBIE CBA3M C YIJIEPOJOM, KpPEMHHEM,
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docdopom, cepoit. MHOr0OOpa3ne M M3MEHYMBOCTH CBOWCTB CBSI3€H KHCIIOpOJa C YIIEPOAOM U
BOZOPOJOM.

MonekynsapHbId KUCIOPOJ KakK OKUCIUTENb. TepMOAMHAMHYECKAs YCTOMYHMBOCTb U
pacIpoCTPaHEHHOCTh KMCIOPOAHBIX coeTuHEHUNH. OKCUIbI, KUCIOPOAHbIE KUCIOTHI, aM()OTEPHbIE
COCIMHEHUS, OCHOBAHHUS, COJIM KUCJIOPOJHBIX KHMCIOT KaK BaKHEHMIINE KJIacChl COEIUHEHUI.
Pa3znoo6pa3zue ux crpoenus. Ilepokcun Bogopoja u Apyrue nepoKCUIbl.

MonexynspHbIi KHUCIIOPOJ B OMOPHEPIeTHKE. Pons (GYHKIMOHATBHBIX
KHCJIOPOACOEpKAIIUX TPyNnn B OHMOMOJIEKyJax. OKOJOTMYecKas pojb KHUCIOPOAAa M O30HA
aTMochepsl.

OcoOeHHOCTH XUMMUYECKUX CBsi3eil cepbl. IIpoyHOCTH CBsA3el cepbl ¢ KUCIOPOIOM U
BOJIOPOJIOM.

TepmoauHaMuyeckass yCTOHYMBOCTh OWHAPHBIX COCIMHEHMH CEpbl, MX pPEaKLUU
runponusza. CoeaMHEHHs cepbl ¢ BOAOpoaOM M KucimopojgoM. CepHas KHCIOTa, CyIb(haThl.
CepHuCTBIH Ta3, cepHUCTas KUCIOTA, Cylb(uTel. CepoBOIOPOJ U MOIUCYIb(AHBI.

Cepa xak OuoreHHbIi 3nmemeHT. [IpuMeneHune cynb(paTtoB U IpPYTUX COCAMHEHUH Cephl B
CEJIBCKOM XO35IUCTBE. DKOJOTUYECKAs OIIACHOCTh CEPHUCTOrO rasa.

21. Duementsl VIIA-noarpynmsl.

ONEKTPOHHOE CTPOEHUE aTOMOB TaJOT€HOB M 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB
raJIOr€HOB B IOJPYIIIE.

ITpupona oO6pa3yeMbIX rajJoreHaMu XUMUYECKUX cBs3eil. CTeneH! OKUCIIEHUS TaJlor€HOB B
coeuHeHusAX. [IpUunHbl OTCYTCTBUS B IPUPO/I€ KOBAIEHTHBIX COEIMHEHUI rajoreHoB.

OcobeHHOCTH CBsI3€H, TEPMOJMHAMUKUA M CTPOCHUS KOBAJEHTHBIX COEAMHEHHH (Topa.
Cucrematnka KOBAJIEHTHBIX  coeauHeHHW  ¢ropa. DTopoBomopon,  (GropoBogOpOIHAS
(TUTaBMKOBAs ) KHCIIOTA.

OcobeHHOCTH CBsI3€i, TEPMOJUHAMUKH M CTPOSHHS KOBAJICHTHBIX COCIMHEHHU XJIOpa B
CpPaBHEHHM C COeIMHEHHsIMU (¢Topa. XJIOpPOBOJOPO, XJOPOBOAOPOAHAs (COJIAHAS) KUCIOTA.
CoenuHeHUs ¢ OJOKUTEIbHBIMU CTEIIEHSIMU OKUCIIEHHUS XJIOpa, UX XMMHUECKHUE CBOICTBA.

OcobeHHocTH XJI0pa Kak OMOTreHHOro 3jeMeHTa. Pojb Xjiopa B KJI€TKe, €ro KpyroBopoT B
IpUposie, NMPUMEHEHHE €ro COECJUHEHUN B CEIbCKOM Xo3sicTBe. PTOp Kak OHOJIOTMYECKH
HEOOXOIUMBIN 3JIEMEHT M KaK 3J€MEHT-3arpsi3HUTENb OKPY>KAOLIEeH Cpe/bl.

22. Juementsl VIIIA-noarpynnsi.

DJNEeKTPOHHOE CTPOECHUE aTOMOB OJAaropoJHBIX I'a30B U OCOOEHHOCTH HUX XMMHYECKHX U
busnaeckux cBoicTB. CoeMHEHUs 0JIArOPOTHBIX Ta30B.

23. IlepexoaHbie MeTAJLIbI.

3aBUCUMOCTB CBOMCTB MEPEXOIHBIX METANIOB OT 3JIEKTPOHHBIX CTPYKTYD s-, p-,d-u
f-momypoBHeit aroMoB. OCOOCHHOCTH aTOMHBIX XapakTepucTk d- u f-MeTaioB, oTiHYaroIHMe UX
OT S-METAJLIOB.

@dusnyeckue CBOWCTBA IMEPEXOAHBIX METAUIOB W MPUYMHBI MX pa3zHooOpasus. OOuiue
XUMHYECKHEe 0cOOeHHOCTH O-MeramioB. PasHooOpasue crerneHeil OKHCIEHHs, YCTOWYMBBIX MPH
0oObIuHBIX ycnoBuAX. CoequHeHHs] C BBICIIMMHM UM HU3IIUMHU  CTEHNEHSIMHU OKHCIICHUS.
DNEKTPOXUMHUYECKHE CUCTEMBI U3 METAIIJIOB U UX COEAMHEHUH.

Beiciime okcuabl 3d-MeTasioB M UX MPOM3BOIHBIC: KHCIOTHI, MOJHUKHCIOTHI, COJIH.
CX0ZCTBO C COETMHEHUSIMU P-3JIEMEHTOB.

CoemuHeHus, coepskalire aroMbl 30-MeTajIOB B HU3IINUX CTEMEHIX OKUciIeHus (+1, +2,
+3); OKcHIBl, THJIPOKCH]bI, AKBAKOMIUIEKCH. MX OKHCIMTEIbHO-BOCCTAHOBUTEIbHAS YCTOM-
YHBOCTh, CTPOCHHE M KHHETUYECKHUE XApPAKTEPUCTHKH B CBSI3U CO CTPOCHHUEM BaleHTHBIX O-
[IOAYPOBHEN KaTHOHOB.

KoMIuiekcHble COeAMHEHMs [JBYX U TpexX3apsaHbiXx KatuoHoB 3d-meramioB. Ux
YCTOWUYMBOCTb B BOJHBIX PACTBOPAX U Pa3jav4Msi B yCTOMYMBOCTH, CBSA3aHHBIE C 3apsA0M KaTHOHA
U IIPUPOJIOH KOMITTIEKCOOOpa3yrolero nranaa. Komruiekcol ¢ aMUHOKHUCIOTaMHU.

Oco0eHHOCTH XMMHHM BaXHEHIINX OMOTCHHBIX O-METaJIOB: BaHAAWs, XpOMa, MapraHia,
Kenesza, KoOanbTa, HUKENS, MEAH, IIMHKa, MonuOaeHa. VX BakHeilline cOeAMHEHMsS: OKCHUbI,
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KHUCJIOTBI, TUIPOKCHBI, COJIM, aKBaKOMIUIEKChl U Jp. CTpoeHHME M XUMHUYECKHE CBOMCTBa
Ba)XHENIINX OMOT€HHBIX COSIUHEHNN d-MeTaJIOB.

OcHOBHBIE XUMUYECKHUE OCOOCHHOCTH JJTAHTAHOUIOB U aKTHHOMIOB.

24. J1eKTpOXUMHUYECKHe CBOIICTBA MeTAJLIIOB.

[TonsiTHE 00 AIEKTPOAHBIX MOTCHIIMATAX U JIEKTPOXUMHUYECKHX cucTemax. OmpeaeneHue
HAIpPAaBJICHUS U TITyOUHBI MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUU C MOMOILBIO
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX MOTEHIIMATIOB. DJIEKTPOIIHU3.

25. Xumuyeckasi uieHTU(PUKALMS.

[Ipenmer u 3agauM  AHAIUTHYECKOM XUMHUU. Poiap aHaAIMTHYECKOU XAMUU B
MIPOM3BOJICTBEHHBIX MPOIIECCaX, B KOHTPOJIE KauecTBa MPOAYKIIMH, B OXpaHe OKPYKaloUIei cpebl.
ITonsitue o TT/K.

KadecTBeHHBIII W KOJMYECTBEHHBIH aHanu3. X 3HavyeHWe. XUMHUUYECKHE W (PU3UKO —
XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METOJbl aHanu3a. VX TOYHOCTh M YYBCTBUTEJIBHOCTD.
[Tpunuumne! BeIOOpa METOAA aHATH3A.

AHanmuTtnueckue peakiuu. TpeOoBaHUsS K HHM, YyBCTBHUTEIBHOCTh M CEJICKTUBHOCTD.
XapakTepucTUKa IOJHOTHl MPOTEKaHUsA pPEaKUu MO KOHCTaHTe paBHOBecus. OCHOBHas U
110OOYHbIE pEAKLIUH.

AHanutuyeckue curHaibl. MIX 0cOOEHHOCTH ISl pa3uYHbIX METO/I0B aHAIM3A.

OreHKa MpaBMWIIBHOCTU PE3YJIBTATOB aHAIN30B.

BocnpousBogumocts u3Mepenuit. CnyyailHple ¥ CHCTEMaTHYECKHE MOTPElI-HOCTH
u3MepeHuil. MIx BbIsABIICHUE, YCTpaHEHUE U y4eT. AOCOIIOTHBIE U CUCTeMa-THYECKUEe OmmOKH. Mx
pasmepHocTs. OmpeneneHue rpaHull pazdpoca HU3MEpPEHHH U CTaHAAPTHOTO OTKJIOHEHUS.
[Tpomaxu (rpyOsie ommbku ). Kpurepum ux ydera. 3Havamme Hudpsl. VX yder B OLiEHKe
TOYHOCTH PE3yJIbTaTOB aHATU3A.

CriocoObI pa3esieHus, BBIJICIICHUS U KOHIICHTPUPOBAHHUS BEIICCTB.

Paznenenuie, BbleleHHE U KOHIIEHTPHUPOBAHUE HJIIEMEHTOB C MOMOIIBIO OCAXKIEHUS HX
TPYIHOPACTBOPUMBIX COCTUHEHUN. [ pynmoBbIe U CEICKTUBHBIC PEAreHTHI.

Xpomarorpadus. Ee cymuocts u pasHoBuaHoctH. [lokazarenu xpomaTtorpaduueckoro
pasznenenus. Ciiydan MpUMEHEHHS.

XuMudeckue MeTobl HaeHTuuKanuu. ['paBUMeTpUuecKuil aHalIn3.

CymHocts MeTona. TpeGoBaHus, mpeabsBiseMble K OCaKJaeMOil M BecoBOW (opmam.
VYcnoBuss KOJIMYECTBEHHOTO OCAXKJIECHUS TPYIHOPACTBOPUMBIX BelecTB. IlocienoBaTrenbHOCTh
orepauuii U npuemMsl 00pabOTKH 0CaKOB, IPOMBIBAHHE OCAJKOB, BBIOOP MPOMBIBHOM KHMKOCTH,
JeKaHTalus U pUIbTpOBaHUE, BADUAHTBI U TEXHUKA 3TUX ollepanuii. BricylnBanye 1 B3BeIINBA-
HHE OCAJIKOB.

ToyHOCTP  IpaBUMETPUYECKMX  METOMOB, (AKTOPHI, BIMSIONIME HAa  TOYHOCTb.
AHaMTUYECKHE BECHI U Pa3HOBECHI. TeXHHKa B3BEIIMBAHUS.

TutpumeTpuueckuil aHaIn3.

CymHocts Metoaa. [IpsiMoe 1 o6paTHOE TUTPOBAaHUE, TUTPOBAHUE 3aMeC-TUTENS. MeTo bl
TUTPUMETPUUECKOTO aHaiu3a. TpeboBaHMsI, TIPEIBABISEMbIE K PEAKIHUSIM B TUTPUMETPUUECKOM
aHanuze. M3mepurenpHas mocyaa. CrnocoObl BBIpaKEHHUSI COCTaBa PAacTBOPOB M BBIUUCIICHHE B
Pa3JIMYHBIX METOJAX TUTPUMETPUYECKOro aHanu3a. TurpoBaHue. Touka 3KBUBAJIEHTHOCTH U KO-
HEYHasi TOYKa TUTPOBAHUSI.

CrangapTHble ¥ CTaHIapTU3UPOBAaHHBIE pacTBOPHI. [lepBUUHbIE cTaHIAPTHI U TpeOOBaHUS,
npenbsiBiasieMble K HUM. DukcaHanbl. BropudHble (CTaHAapTU3UPOBaHHBIE) PACTBOPHL. TOUYHOCTH
TAUTPUMETPUUECKOTO aHAIN3a. ICTOUHHNKHN NOTrpemHOCTEN.

KucnoTHO-0CHOBHOE TUTPOBAHUE.

CymHocth Metona. IlepBuuHble cTaHgapThl 71 PAacTBOPOB KHCIOT W UIEJIOYEH.
CranpapTuzaius pacTBOPOB KUCIOT U mienoueid. Touka HEUTpanbHOCTH, TOUYKA SKBUBAJIEHTHOCTH
M KOHEYHas TOYKa TUTpoBaHus. Berumcienme pH B pa3nuyHble MOMEHTBHI THTPOBAHUA H
MOCTPOCHUE KPUBBIX TUTPOBAHUS CHIBHBIX U CIA0BIX KUCIOT U OCHOBAHUH.

Ponp mHIMKATOPOB B METOAE KHCIOTHO-OCHOBHOTI'O TUTPOBaHUA. Te€OpHs MHIUKATOPOB.
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WuTtepBan  mepexoja  OKpacku — MHAuKaropa. Ilokazarenb  TUTpOBaHUS — MHIMKATOpA.
Pacnpoctpanennble MHAMKATOpBL. BbIOOp MHAMKaTOpa Uisi YCTAHOBJICHHUS KOHEYHOM TOYKH
TUTpoBaHusA. OMNOKH TUTPOBAHUS.

OKHCIUTENbHO-BOCCTAHOBUTENLHOE TUTPOBAHUE.

MeTtoapl aHanM3a: NE€pMaHraHaTOMETPHUs, HOJTOMETPHUs, JUXpoMaromeTpus. HaukaTopsl,
[IPUMEHSIEMbIE B OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX METOIaX: CHELHU(PUUECKUE U OKHCITUTEIIbHO-
BOCCTAaHOBUTEIIbHBIE.

[lepmanranatomerpus. OOmass xapaktepuctuka wmetona. IlpurotoBneHue pactBopa
nepMmanranara kanud. [lepsuunbie crangaptel. CTaHnapTU3alus pacTBopa IIepMaHIaHaTa Kajusl.
Nonomerpus. Ilepeuunble crannapthl. CTaHmapTH3alMs pacTBopa THOCYyIb(ara. Kpaxman kak
WHAUKATOP.

5. Oopa3zoBare/ibHbIC TEXHOJIOTNH

Buy yueOHol paboThl OO6pa3zoBaTeIbHBIC TEXHOJIOTHH
Jlexumu DJEeKTPOHHbIE MaTepUalIbl, HCIOJIb30BAHUE MYJIBTH-
MEJIMAHBIX CPEJICTB, Pa3IaTOYHbIA MaTepHall
JlaGopaTopHbie pabOTHI BrinonHeHue OmnbITOB, OOCYXKIEHHE U aHAIU3 UX pe-

3y/lbTAaTOB, HAalMCaHWE YPaBHEHUH DEaKLUil, TeCTUpOBa-
HHE, BBIIOJIHEHHE I'PYIIIOBBIX ayAWTOPHBIX 3a/laHHUM, WH-
JUBUIYaJIbHBIE TOKJIA/IbI

CamocTrosTenbHble pabOThI 3amuTa ¥ Npe3eHTalus pe3yJbTaTOB CaMOCTOSATENb-
HOU MOATOTOBKU M UCCJICIOBAaHHI Ha 3aHATHAX

6. ®oH OLIEHOYHBIX CPEACTB AUCIHUILINHBI (MOAYJIs1)
6.1 ITacnopT ¢doHIa OLIEHOUYHBIX CPEACTB MO AUCHUILINHE « O0mas u He-
OpraHuvecKasi XuUMMsI»

No KOHTpOJMpyeMble pas- Kon KOHTpOJH- OneHOYHOE CPEJICTBO
n/n | Aensl (TeMbI) AUCIUTUINHBI pyeMon Komrie- HAaMMEHOBaHUE KoIr

TEHINU BO
OcuoBHele ToHaTHd U 3akoHB] YK-1;  OIIK-1; | Tect 20

1
CTEXUOMETPHH. OIIK-7 DK3aMeHaIlMOHHBIE BOIIPOCHI 7
PactBopsl. [ucnepcubie cu- | YK-1;  OIIK-1; | Tect 10
2 | cTeMBlL. OIIK-7 DK3aMeHaIMOHHBIE BOIIPOCHI 7
Pegepar 6
OnekTponuTsl. Jlucconna- VK-1; OIIK-1; | Tect 20
3 | uus DIEKTPOJIUTOB. OIIK-7 DK3aMeHaIOHHBIE BOIIPOCHI 7
Pedepar 2
[Muaponus conei. VK-1; OIIK-1; | Tect 20
4 OIIK-7 OK3aMEHalIOHHBIE BOIIPOCHI 1
Pedepar 1
Kommnekcusie coennaenns. | YK-1;  OIIK-1; | Tecr 10
) OIIK-7 DK3aMeHaIMOHHBIE BOIIPOCHI 2
Pedepar 1
OKHUCITUTEITBHO- VK-1; OIIK-1; | Tect 20
6 [BoccraHoBuTenbHbIC peakuun. | OITK-7 DK3aMeHaIMOHHBIE BOIIPOCHI 3
Pedepar 2
7 XuMudeckas KHHETHKA. VK-1; OIIK-1; | Tect 8
XHWMHYECKOE PABHOBECHE. OIIK-7 DK3aMeHaIMOHHBIE BOITPOCHI 10
8 OCHOBBI XUMHYECKOM Tep- VK-1; OIIK-1; | Tect 2
MOJIMHAMUKH. OIIK-7 DK3aMeHAIMOHHBIC BOMTPOCHI 6
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Crpoenue atoma. [lepuogu- | YK-1; OIIK-1; | Tect 10
9 4yeckuil 3akoH u nepuoguue- | OIIK-7 OK3aMEHaIMOHHBIE BOIIPOCHI 11
CKas cucTema Pedepar 7

J. . Menneneena.
XUMHYECKas! CBS3b. VK-1; OIIK-1; | Tect 10
10 OIIK-7 DK3aMeHaIMOHHBIE BOITPOCHI 3
Pedepar 1
Xumusd dj1eMeHuToB. Boo- VK-1; OIIK-1; | Tect 10
poxa. DneMeHThI [A- OIIK-7 DK3aMEHAIIMOHHBIE BOITPOCHI 6
[1OJITPYIIIBL Pedepar 3
Onements! [1A- A VK-1; OIIK-1; | Tect 5
11 |moarpymmsl. OIIK-7 OK3aMEHaIMOHHBIE BOIIPOCHI 6
Pedepar 2
Onementsl IVA- VA VK-1; OIIK-1; | Tecr 5
12 [moarpymmsl. OIIK-7 DK3aMEHAIIMOHHBIC BOITPOCHI 10
Pedepar 5
Onementsl VIA- VIIA VK-1; OIIK-1; | Tect 10
13 |moxarpymisl. OIIK-7 DK3aMeHaIMOHHBIE BOIIPOCHI 13
Pedepar 7
[lepexoHbIe METAILITBI. VK-1; OIIK-1; | Tect 20
14 [DnexTpoxuMHuuecKue OIIK-7 DK3aMeHAaIlMOHHbIE BOITPOCHI 8
CBOMCTBA METAJUIOB. Pedepar 4
XumMmuueckas VK-1; OIIK-1; | Tecr 20
15 mnenTudukanus. OIIK-7 DK3aMEHaIIMOHHBIE BOITPOCHI 10
Pedepar 4

dopma KOHTPOJIS — TEKYIIHH KOHTPOJb, PEUTUHIOBOE TeCTUpoBaHue, Moaylb Nel (Max-
CHUMajbHast peiTuHroBas oneHnka — 20 6amioB), Moayas No2 (MakcuMallbHAsI PEHTHHTOBAs OI[CHKA
— 20 6atoB), sK3aMeH (MaKCUMallbHas pedTUHTOBas orieHKa — 50 6aioB), TBopueckuii 6amt — 10
OaJioB

6.2. IlepeyeHb BONPOCOB JJIS1 IK3aMeHAa
1. Mecto XMMHH B LI€JIOM U HEOPTAaHUYECKOM XMMHUU B YACTHOCTH CPEU €CTECTBEHHO - HAYYHBIX
muctumind. YK-1; OIIK-1; OIIK-7
2. Ponp XuMH3alMu B pa3BUTHUU MPOU3BOJIUTENBHBIX CHII celbcKoro xossiicrea. YK-1; OIIK-1;
OIIK-7
3. Heopranuueckue BellecTBa, HCIHOJIb3YEMbIE B CEJIbCKOXO3SHCTBEHHOM IPOU3BOJCTBE:
MHUHepaJibHble yIOOpEHUs, MECTUIMJbI, TepOUIUAbI, JECUKAaHThl, Ae(OIMaHTBI, KOPMOBBIE
n00aBKH, XUMUYECKHE KOHcepBaHThI U MenuopanTsl. YK-1; OIIK-1; OITK-7
4. MHcnomp3oBaHME XHMMHUYECKMX IOHATHM, 3aKOHOB M  METOJOB  HCCIEJOBaHUS B
CEeBCKOX035UCTBEHHBIX U Ononorndeckux Haykax. YK-1; OIIK-1; OIIK-7
5. CoBpemeHHas (u3nueckass KapTHHE MHpa, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH,
CTPOEHHUH BEIIECTBA JUIsl MOHMMAHUS OKpY»Karoulero mupa u sisinenuil npupoast. YK-1; OIIK-1;
OIIK-7
6. CrexuoMeTpuuecKkre HHIEKChl M KO3PQUIMEeHT. Mojb, MOJsSpHas Macca, XUMHUYECKH
HKBHUBAJICHT, (PaKTOp SKBUBAJICHTHOCTH, MOJIsIpHasi Macca skBuBasieHTa. Y K-1; OIIK-1; OIIK-7
7. DKonoruyeckas OrnacHOCTb HErPaMOTHOI'O NMPUMEHEHHS] XMMHUYECKHUX MPOJIYKTOB B CEbCKOM
xossiictBe. YK-1; OIIK-1; OIIK-7
8. OCHOBHBIE 3aKOHBI XMMUHU: 3aKOH COXPAaHEHUS! MAaCChl U SHEPIUH, 3aKOH KPAaTHBIX OTHOLICHHH,
3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJIEHTOB, 3aKOH ABOTaJpo M CIEICTBUS U3 HETO, 3aKOH
npocThiX 00beMHBIX oTHOmeHnr. YK-1; OIIK-1; OIIK-7
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9 PacTBOpBI KaKk CMECH MOHHO- M MOJEKYJISPHO-AUCIIEPCHOTO YpoBHs. . [IpuunHbI 00pa3oBaHus
BoAHBIX pacTBOpoB. YK-1; OIIK-1; OIIK-7

10. Tlpupona mMexMOJIEKYISIPHBIX CHJI B pacTBOpax: cuibl Ban-nep-Baanbca (opueHTallMOHHBIE,
WHAYKIIMOHHBIE, AUCIIEPCHOHHBIC); HOH-TUIMOIBLHOE B3au-MOeicTBre, BOAopoaHas cBsi3b. YK-1;
OIIK-1; OIIK-7

11. Cioco6s! BeipaskeHust coctaBa pactBopoB. YK-1; OIIK-1; OIIK-7

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

13.Tunbl cuitbHBIX 35ekTposuToB. YK-1; OIIK-1; OIIK-7

14. I'maparanus nonoB. DHeprus rugparanuu. YK-1; OIIK-1; OIIK-7

15. 3HaueHne pacTBOPOB CHIIBHBIX JICKTPOJMTOB B XUMUH, Ouojoruu, reoxumun YK-1; OIIK-1,
OIIK-7

16. Tumnsl cnalbix >71eKTPoaUTOB. KOHCTAHTHI U CTENEHU AMCCOLMAIUU CIAOBIX AJIEKTPOJIUTOB.
VK-1; OIIK-1; OIIK-7

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

18. BomopoaHblif U THAPOKCHIBHBINA MOKa3aTenu pacTBOpoB. CriocoObl U3MepeHusi BOAOPOIHOTO
nokazarens YK-1; OIIK-1; OIIK-7

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

20. Tunel rugponusa. Koncrantel u crenenu ruaposmsa cojeid.  YK-1; OINK-1; OIIK-7

21. 3HaueHue PacTBOPOB CIIA0BIX AIEKTPOJIMTOB B XUMHUH, Onosorun u reoxumuu. YK-1; OIIK-1,;
OIIK-7

22. Kommekcueie coequnenus. YK-1; OIIK-1; OIIK-7

23. YCTONYMBOCTh KOMIUIEKCHBIX COEAUHEHUN B pacTBOpax. KOHCTAaHThI YCTOMYMBOCTH M
koHcTaHThl HecToiikocTu. YK-1; OIIK-1; OIIK-7

24. 3HaueHNe KOMILIEKCHBIX coeauHeHni B onoxumuu kinetkn YK-1; OIIK-1; OIIK-7

25. buoneoprannueckas XuMus Kak HoBoe HarpasieHue B xumuu YK-1; OIIK-1; OITK-7

26. OkuciuTenbHO-BOCCTaHOBUTENBbHBIC peakuu. YK-1; OIIK-1; OIIK-7

27. OKUCTUTENHFHO-BOCCTAHOBUTENBHBIE (3eKTpoaHbIe) moTeHnuansl. YK-1; OIIK-1; OITK-728.
Pounb okucIUTETEHO-BOCCTAHOBUTENBHBIX peakuuii B mpupone. YK-1; OIIK-1; OIIK-7

29. [lonsiTHE O CKOPOCTH XUMHUYECKOH peakiuu. ictunHas (MrHOBEHHas1) CKOPOCTh peakiuu. Y K-
1; OIIK-1; OIIK-7

30. OcHoBHBIE (haKkTOPHI, BIUSIONIME HA cKOpocTh peakuuu. YK-1; OIIK-1; OIIK-7

31. 3aKOoH NEHCTBYIOLIMX MAacC — OCHOBHOM 3aKOH XMMHYECKON KMHETHUKH ISl 3JIEMEHTapHOM
craauu. Koncranra ckopoctu peakuuu. YK-1; OIIK-1; OIIK-7

32. 3aBHCHMOCTh CKOPOCTH XHUMHUYECKOW peakuuu oT Temreparypsl. [IpaBuno Baut-T'odda.
VYpasuenue Appennyca. YK-1; OIIK-1; OIIK-7

33. Karanus u ¢pepmentsr. YK-1; OIIK-1; OIIK-7

34. 3HadyeHne XUMHYECKON KMHETUKU B XMMHHM, OMOJIOTUH U ceabckoM xo3aiictBe. YK-1; OIIK-1;
OIIK-7

35. Xumuueckoe paBHOBECHE KaK pe3yJbTaT CaMONPOM3BOJIBHOIO MPOTEKaHHUS OOpaTUMOMN
peakuu. YK-1; OIIK-1; OIIK-7

36. 3akon nerictByromux Macc. Koncranrta paHoBecusi. YK-1; OITK-1; OTIK-7

37. CmenieHne paBHOBECUS IIPU U3MEHEHUHU KOHIIEHTPALlUU, TEMIIEpaTyphl U naBiieHud. [Ipunumn
Jle larense. YK-1; OIIK-1; OIIK-7

38. Ponb xumuueckux paBHoBecuii B mpupojae. YK-1; OIIK-1; OIIK-7

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

40. DHTanenud u TernoBoi agdext peakiun. YK-1; OIIK-1; OITK-7

41. BoluncneHue SHTANBIUU PEAKIUM IO 3HAYEHUSM SHTANBIHUNA 00pa3oBaHUs MPOJIYKTOB H
pearenToB peakiuu. 3akoH ['ecca. YK-1; OIIK-1; OIIK-7

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

43. BTOopo#l 3aKOH TEPMOJAMHAMHMKHM KaK KpUTEpUi HampaBieHUs XuMHueckoi peakuuu. YK-1,
OIIK-1; OIIK-7

44. IlpuMeHeHue U 3HaYeHUe dHepreTUkH XxuMudeckux peakiuif. YK-1; OIIK-1; OIIK-7
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45. OcHOBHbBIE TPUHLHUIBI KBAHTOBOW TEOPUU CTPOCHUS BEUIECTBA: TMPEJICTABICHUS O
KOPITYCKYJIAPHO-BOJTHOBOM JAyalUu3Me SIBJICHUW MUKPOMHpA, MPUHLUIE HEOIpeaeIeHHOCTH,
ypaBuenuu Llpenunrepa, BoaHOBOM (pyHKIMH, arToMHOI opoutamu. YK-1; OIIK-1; OIIK-7

46. KBanToBbI€ Uncia: TJIaBHOE, OpOUTaIbHOE, MarHuTHOE U ciuHoBoe. YK-1; OIIK-1; OITK-7
47. DHepreTudeckue ypoBHU U nogypoHu aroma. YK-1; OIIK-1; OIIK-7

48. [TpuHLMIIBI 3aIIOJIHEHUS AJIEKTPOHHBIX OpOUTallel aTOMa B OCHOBHOM COCTOSIHUU: MPUHIIHIT
[Taynu, npaBuno Xynaa. YK-1; OIIK-1; OIIK-7

49. IlocTtpoeHue CTPYKTYpbl TEPUOAUYECKOM CHUCTEMbI, HCXOAS U3 HSHEPreTUYECKOMN
MOCJIEI0BATEILHOCTH MOypOBHEH MHOT03JIeMeHTHBIX atoMoB. YK-1; OIIK-1; OIIK-7

50. ITonsTue neproaa u ero hopmupoBanue 1o npasuiaam Kineukosckoro. YK-1; OIIK-1; OIIK-7
51. Ipu4uHBl pa3IUYHON AJIMHBI TEPUOIOB; S-, p-, -, f-aIeMeHTHI M HMX pacroyioKEeHUE B
cTpykType nepuoanyeckoit cucremol. YK-1; OIIK-1; OIIK-7

52. [lepuoanueckuii 3aKoH. 3HaUeHUE Niepuoaudeckoro 3akona st xumun. YK-1; OIIK-1; OIIK-
y

53. CaoiicTBa aTOMOB 3JIEMEHTOB (MOTEHIMAJl HWOHMU3ALMHM, CPOACTBO K DJIEKTPOHY,
3JIEKTPOOTPHUIIATENHHOCTD, paanychl Ban-nep-Baansca). YK-1; OIIK-1; OIIK-7

54. O61mue XMMUYECKUE CBOICTBA AJIEMEHTOB U MEPUOANYECKUN XapakTep ux usmeHenus. YK-1;
OIIK-1; OIIK-7

55. PeaknuonHas criocodnocts BeniectB. YK-1; OIIK-1; OIIK-7

56. Tunsl cBs3eii: KOBaJICHTHAs, HOHHAsI, MeTaJUTM4ecKast, Bogopoanas. YK-1; OIIK-1; OIIK-7

58. XapakTepUCTUKH CBSI3€H: DIIEKTPUYECKHE IUIOJIbHBIE MOMEHTHI, I(PQPEKTHUBHBIE 3apsiIbl
aTOMOB, CTETIEHb HOHHOCTH, HAIPaBIEHHOCTh U HACBIIEHHOCTh, SHEPrus U AnuHa cBsizu. YK-1;
OIIK-1; OIIK-7

59. Tumnel rubpuaN3aUU AaTOMHBIX opouTaneit u reomerpus monekyi. YK-1; OIIK-1; OIIK-7

60. CBoeoOpaszue CTpOCHHS aromMa BOAOPOJa, (DU3MYECKMX M XUMHUYECKHMX CBOWCTB JTOTO
sneMeHTa u ero coeaqunenuii. YK-1; OIIK-1; OIIK-7

61. Bona, reomerpus u coiictBa ee monekyisl. YK-1; OIIK-1; OIIK-7

62. Boma B CelbCKOM XO3SIMCTBE. DKOJOTMYECKHE acHeKThl Bojoroib3oBanug YK-1; OIIK-1;
OIIK-7

64. Xumuueckue cBorcTBa mienounbix MertamioB. YK-1; OIIK-1; OIIK-7

65. KaTtvoHBI WIENOYHBIX METAUVIOB B COCAWHEHUSIX C HMOHHBIMU pEIIETKaMU: B OWHApPHBIX
coequHeHusax u coysix. YK-1; OIIK-1; OIIK-7

66. OnemenTsl! ||A-noarpynner YK-1; OIIK-1; OIIK-7

67. dusnueckne U XUMUYecKue cBoricTBa oepuiug u ero coeauHennii. YK-1; OITK-1; OITK-7
68. Ou3nueckre U XUMHYECKHE CBOMCTBA MarHusa W Kajablusa U ux coegunenuii. YK-1; OIIK-1;
OIIK-7

69. OnemenTsl A — noarpynmnet. YK-1; OIIK-1; OIIK-7

70. ®dusnyueckue U XuMU4Yeckue cBoricta 6opa u ero coequnenuii. YK-1; OIIK-1; OTTIK-7

71. dusznyeckre U XUMHYECKHE CBOMicTBA MeTajnueckoro amomuansd. YK-1; OIIK-1; OIIK-7

72. Dnementsl IVA-noarpynmnel. YK-1; OIIK-1; OIIK-7

73. XuMHsI HEOPraHUYECKUX COEIMHEHUH yriiepojia. DKOJIOTMYEeCKHE acleKThl XUMUHU YTIIepo/ia.
VYK-1; OIIK-1; OIIK-7

74. Xumus OMHapHBIX coelMHEHUN KpeMHUs. OCOOEHHOCTH UX TEPMOJUMHAMMKH, UX PEAKIUU C
Boj10# 1 kucnopoaom. YK-1; OIIK-1; OIIK-7

75. HapoaHo-X03siCTBEHHOE NPUMEHEHUE CUJIMKATOB M JAPYruX coeauHeHuil kpemuus. YK-1;
OIIK-1; OIIK-7

76. OcoOeHHOCTH XMMHUU Te€pMaHMs, OjioBa W CBHUHIA. lIpuMeHeHHe 3THUX 3JIEMEHTOB M UX
COCAUHEHMI. DKOoJIOrnYeckas OacHOCTh coenuHenuii ceunna. YK-1; OIIK-1; OIIK-7

77. Onementsl VA-nonrpynnsl. YK-1; OIIK-1; OIIK-7

78. Xumusi MOJIEKYJISIPHOTO a30Ta, aMMHaKa M €ro MPOU3BOJHBIX, OKCHJIOB a30Ta, a30THOU
kuciotsl u ee coneir. YK-1; OIIK-1; OITK-7

79. OcobGeHHOCTH a30Ta Kak OmoreHHOro 3neMeHTa. Crenuduka XUMUYECKHX CBsI3el a30Ta B
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OonomMosiekynax. Baxkueie azoTcoaepikaiiue OMOMOJICKYJIbI, UX 3HAYCHHE B JCITEILHOCTU PACTH-
TENbHBIX U )KUBOTHBIX KieTok. YK-1; OIIK-1; OIIK-7

80. Ocobennoctu ¢ocdopa kak OuoreHHoro nemenrta. Crenuduka MOBENCHUS U 3HAYCHUE
coenuHeHUN (ocdopa B Omocucremax. Baxxubie Onomosiekynsl, coaepxamiue ¢ocdop. YK-1;
OIIK-1; OIIK-7

81. Xumus oprodochopHoit KUCIOTH U ee coneil. KonaencupoBanusie poc-hopHbIe KUCIOTH U
nx comu. YK-1; OIIK-1; OIIK-7

82. Onementrl VIA-moarpynmsel. YK-1; OIIK-1; OIIK-7

83. MonekynspHblid kuciopos kak okuciautens. YK-1; OIIK-1; OIIK-7

84. Oxcupl, KUCIOPOAHBIE KUCIOTHI, aM(OTepHbIE COETUHEHHUS, OCHOBAHHUS, COJIH KUCIOPOIHBIX
KHCJIOT KaK BaKHEHIINe Kilacchl coennHeHnid. Paznoobpasue ux crpoenus. YK-1; OIIK-1; OITK-7
85. Dkonoruueckas posib Kuciaopojaa u o3oHa atmocdepsl. YK-1; OIIK-1; OTIK-7

86. OcoOEHHOCTM XWUMHUYECKHX CBsi3ed cepbl. IIpOYHOCTH CBfA3EH CEphl C KHUCIOPOJIOM U
BogopoaoM. YK-1; OIIK-1; OIIK-7

87. CoemuHeHMS Cepbl ¢ BOAOPOIOM U KuciopoaoM. CepHas KucioTa, cyabdarsl. CepHUCTBIN Ta3,
CepHHUCTAas KUCII0Ta, cynbhuthl. CepoBomopos u noaucyabdansl. YK-1; OIIK-1; OITK-7

88. Cepa xak OuworeHHblii 31eMeHT. [IpuMeHeHue Cyiab(paToB W APYruX COCIHMHEHUI CEphl B
CEJIbCKOM XO3SICTBE. DKOJIOTUYECKAsl OMACHOCTh CEPHUCTOTO Ta3a.

89. Dnementsl VIIA-noarpynmsl. YK-1; OIIK-1; OIIK-7

90. DneKTpOHHOE CTPOSHHE aTOMOB IAJIOT€HOB U 3aKOHOMEPHOCTU M3MEHEHUS CBOMCTB raJlor€HOB
B noarpynmne. YK-1; OIIK-1; OIIK-7

91. OcoOenHocTH cBsi3ed, TEPMOIMHAMHKU U CTPOCHHUS KOBAJICHTHBIX COEAMHEHUN XJopa B
cpaBHeHMH ¢ coequHeHusMu gropa. YK-1; OIIK-1; OIIK-7

92. XnopoBomopond, xjiopoBogopoaHas (consiHas) kucioTa. COeQUHEHHs C TMOJOXKHTEIbHBIMU
CTENEHsAMH OKHCIICHHS XJIopa, X xumuueckue cpoiictBa. YK-1; OIIK-1; OIIK-7

93. DnemenTtsl VIIIA-noarpynmsl. YK-1; OIIK-1; OITK-7

94. DneKTpOHHOE CTPOCHHE AaTOMOB OJIATOPOJHBIX Ta30B U OCOOCHHOCTH MX XUMHUYECKUX H
busnueckux cBoictB. CoenuHeHus Oaropoansix razo. YK-1; OIIK-1; OITK-7

95. Ilepexoansie metamuibl. YK-1; OIIK-1; OITK-7

96. ®usnueckrue CBOMCTBA MEPEXOIHBIX METAJIOB U MPUYUHBI UX pazHooOpasus. YK-1; OIIK-1;
OIIK-7

97. O6mme xumuueckure ocooennoctu d-meramnos. YK-1; OIIK-1; OITK-7

98. CTpoeHHe U XMMHYECKHE CBOMCTBA BAXKHEUIINX OMOTEHHBIX coenuHennit d-meramioB. YK-1,
OIIK-1; OIIK-7

99. OCHOBHEIE XHUMUYECKHE 0COOCHHOCTH JaHTaHOUI0B U akTuHOnaoB. YK-1; OIIK-1; OIIK-7
100. DnexTpoxumuueckue cBoiictBa meramuioB. YK-1; OIIK-1; OIIK-7

101. Dnexrponus. YK-1; OIIK-1; OIIK-7

102. Xumuyeckas unentupukanus. YK-1; OITK-1; OIIK-7

103. Tlpeamer u 3ajayu aHATUTHYECKONW XuUMUU. Ponb aHaIUTHYECKOM XAMUHA B
MIPOU3BOJCTBEHHBIX MPOIECCaX, B KOHTPOJIE KadyecTBa NPOJAYKLUHU, B OXpaHE OKpYKarolleu
cpensl. [lonstue o I[IJIK. YK-1; OIIK-1; OIIK-7

104. KauecTBeHHBIN U KOJIMUEeCTBEHHBIN aHanmu3. X 3Hauenue. YK-1; OIIK-1; OITK-7

105. Xumnueckue v GU3NKO — XUMUYECKUe (MHCTpYMEHTalbHbIe) MeTo bl aHanu3a. YK-1; OIIK-
1; OIIK-7

106. Xumudeckne Metonsl uaeHTuukanun. I pasumerpuueckuii anamms. YK-1; OITK-1; OIIK-7
107. Tutpumerpuueckuit ananus. YK-1; OIIK-1; OIIK-7

108. Kucnorno-ocHoBHoe TutpoBanue. YK-1; OIIK-1; OITK-7

109. OxucnurensHO-BOCCTaHOBUTENbHOE TUTpoBaHue. YK-1; OIIK-1; OITK-7

110. Xpomarorpadusi. Ee cymuocts u paszHoBuaHocTH. [lokazarenum Xxpomarorpaduyeckoro
paznenenus. Cnydau npumenenus. YK-1; OIIK-1; OITK-7

6.3. llIkasia oEeHOYHBIX CPEACTB
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YpoBHH OCBOE- Kputepuun onenuBanus O1ieHOYHBIE
HUSI KOMIICTCH- cpelcTBa
007051 (xou. 6atoB)
IIponBUHYTBII 3HAET TecToBple 3a-
(75-100 GammoB) | - MOJIHO TEOPETUYECKHI MaTepHas, KOTOPbI ymeeT cooTHe- | manust (36-40
«OMAUYHON CTH C BO3MOXHOCTSIMH MPAKTUYECKOTO TPUMEHEHUS; 0aioB)
yMmeeT Pedepar (8-10
- UIHTETPUPOBATH 3HAHUS U3 Pa3HBIX PA3/IelIOB, COCTUHSIS MO- | OAJITIOB)
SICHEHHE U 00OCHOBAaHUE, Bompocer st
-BBINIOJIHSTh PAKTUKO-OPUEHTUPOBAHHBIC U CUTYAI[MOHHBIC | Sk3aMeHa (31-
3allaHusl, pemarb TUOOBble U mpodeccuoHanbHO- | 50 GamioB)
HaIpaBJICHHBIE 3a/1a4H,
- OBICTPO M 0€30IMHMO0YHO TPOUIUTFOCTPUPOBATH OTBET COO-
CTBECHHBIMHU IIPUMEPaMH,
- BECTHU MIPEIMETHYIO TUCKYCCHIO;
BJIAJICET
- TEPMHUHOJIOTHEH U3 Pa3IMyYHbIX Pa3/ieloB Kypca,
- CI0CO0aMU MBICIIUTENILHON JeSITebHOCTH(aHAIN30M, CHH-
TE30M, CpaBHEHHEM, 00OOIIICHUEM U T.1.),
- QpryMEHTHPOBAHHOM, TPAMOTHOM, YETKON PEUBIO.
bazoBbiii 3HaeT TecroBble 3a-
(50-74 6anna) - TCOPETHYCCKUI M MPAKTUUECKHI Marepuall, HO Jonyckaer | nanus (24-35)
«xopouioy HETOYHOCTH; Pedepar (5- 9
yMeeT 0aioB)
- COeIMHATH 3HAHMSI U3 Pa3HBIX Pa3IeNioB Kypca, Bonpocer s
- HaXOJIUTh MIPABWILHBIC IPUMEPHI U3 MPAKTUKH, sk3ameHa (21-
- pemaTh TUIIOBBIC 3a/1a4H; 30)
BJIaJICET
- TEPMHUHOJIOTHEN W3 pa3jMuYHBbIX Pa3/IeioB Kypca, MpH He-
BEPHOM YIOTPEOJICHUHU CaM UCIPABIISIET HETOYHOCTH,
- BCEM COJIep>KaHHEeM, BUJUT B3aMOCBS3U, MOXKET MPOBECTH
aHaJIM3 | T.JI., HO HE BCErJa JIeJaeT 3TO CaMOCTOATENbHO, 0e3
MTOMOIIIH MPENoAaBaTes,
- cnoco0aMu MBICIIMTENILHON JIeATeIbHOCTH(aHATIN30M, CUH-
TE30M, CpaBHEHUEM, 0000IIEHUEM U T.11.);
- QpryMEHTHPOBAHHOM, TPAMOTHOM, YETKON PEUbIO.
IToporossiii 3HAeT TecroBble 3a-
(35-49 6aioB) - TEOPETUICCKUI M MPAKTUICCKUI MaTepuall, HO JoImyckaeT | maHus (15-24
«yooenemeopu- | OMNOKY; 6asa)
MmenbHO» ymeeT Pedepar (5
- COEMHSATH 3HAHUS U3 Pa3HBIX pa3fesioB Kypca TOJIBKO MpH | OaloB)
HaBOISIIUX BOMPOCAX MperogaBaTes, Bomnpocsr mist
- C TPYJIOM COOTHECTH TEOPETHUYECKHM U MPaKTUYECKHil, 10- | sk3ameHa (15-
mycKast OIIMOKY B PEIIEHWH TUIOBBIX 3a1a4u Ha npuMenerue | 20)
3HAaHUW B peaJIbHOM IPAKTUYECKOMN NEATEIbHOCTH;
BJIaJICET
- HEJOCTaTOYHO CHOCO0aMH MBICIUTENBHON JIeATENbHO-
CTH(aHaJIN30M, CHHTE30M, CPaBHEHHEM, OOOOIIEHUEM U T.1.);
- cnmaboi apryMeHTanuei, JJOTUKOW TP MOCTPOSHUH OTBe-
Ta.
Huzkuii HE 3HaeT TecroBble 3a-
(lonoporoBbli) | - TEOpETUYECKUI U MPAKTUYECKUI MaTepHall, naHus  (MeHee
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(KoMTeTeHITUS
HEe copMHpOBa-
Ha) (menee 35
0asuIoB)
«Hey0081emeo-
PpU-menvbHo»

- CYIIIHOCTHOM YacTH Kypca;

HE yMeeT

- 0e3 CyIecTBEHHBIX OMIMOOK BHICTpAUBATh OTBET, BBIMOJI-
HATH 3aaHUC,

- BBIMOJIHATH MPAKTUKO-OPUEHTUPOBAHHBIE U CUTYallUOHHBIE
3a/laHusl, pelIaTb WHTETPUPOBAHHBIC 3amauu mpodeccro-

15 6ammoB)

Pegepar (0-4
Oaya)
Bonpocsl  mis

JK3aMeHa (Me-
Hee 15 6amion)

HaJIbHON HaNpaBICHHOCTH,

- WJUTFOCTPUPOBAThH OTBET MPUMEPAMH;

HE BJIaJIeeT

- TEpPMUHOJIOTMEN Kypca,

- c11oco0aMy MBICIIUTEIbHON JIEATEIbHOCTH (aHATU30M, CHH-
TE30M, CpPaBHEHHEM, 0000IIIEHHEM H T.11.);

- IPaMOTHOM, YETKOM PEYbIO.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecniedeHne JUCHUILTUHbI
(MoayJin)
7.1. OcHoBHas yyeOHasl JuTeparypa:

1. . lllenkoBuukoBa H.B. YMK no aucrunnune «O01mas 1 HEOpraHudeckas XuMus» Jist
oOyuaromuxcs o HanpasieHuio noarotosku 19.03.01.buorexnonorus. - Muuypunck, 2024 .

2. Hukutuna, H. I'. O6mas u Heopranndeckast xumust B 2 4. Yactb 2. XuMHUs 3JI€MEHTOB :
y4eOHUK U IPAKTUKYM JUIsl pukiaanoro 6akanaspuata / H. I'. Hukutuna, B. W. I'pebenpkoBa. —
2-e u31., nepepad. u gon. — Mocksa : M3marensctBo FOpaiit, 2019. — 322 ¢. — (Cepus : baka-
nasp. [Ipuknaguoit kypc). — ISBN 978-5-534-04787-5. — Texkcr : anexkrponnsiit / 3bC KOpait
[caiiT]. — URL.: https://biblio-online.ru/bcode/438699

7.2 TonosHUuTeIbHAS y4ueOHas JUTeparypa:

1. BacumseB B.I1., Kouepruna JI.®., OpnoBa T.J[. Anamutudeckas xumus. — M.: JIpoda,
2005

2. Kuszes [I.A., Cmapsirusd C.H. Heopranuueckas xumust. — M: 2005

3. Koposun H.B.O6mas xumus.-M.:Beiciias mk., 2008.

4. JlabopaTopHBI MPakTUKyM IO OO0IIeHd M HEOpraHMYeCKOM XMMHUU [DIEKTPOHHBIN pe-
cypc] : yueOHo-MeToanueckoe nocooue / coct. JILA. bobkoBa, H.M KopordeHko. — DneKTpoH.
nan. — Tomck : TT'Y, 2015. — 114 ¢. — Pexxum pocryna: https://e.lanbook.com/book/80209. —
3ari. ¢ ’KpaHa.

7.3. MeToauyeckue yKka3aHus 10 OCBOCHHIO N CUMIJIMHBI
1. [lenxoBHukoBa H.B. MeTonuyeckue ykazaHus JUisl CaMOCTOSITEIbHON pabOThI 1O JIUC-
mumiuHe «O01as 1 HeopraHuyeckast XMMHUs» Ui o0ydaroluxcs M0 HalpaBJICHUIO MOATOTOBKU
19.03.01.buorexnonorus. - MuuypuHck, 2024 r.
2. lenkoBHukoBa H.B. Meronuueckue ykazaHus Ui BBIIIOJHEHHS J1aOOpPaTOPHBIX padoT
no nucuuIuinHe «O01as 1 HeopraHudeckast XuMUsh» 1711 00y4aroIuXcsl IO HaIllpaBJIEHUIO MOJT0-
ToBKH 19.03.01.buorexnonorus. - Mwuuypunck, 2024 r.

7.4. AndopmannoHHbie U HU(PPOBbIEC TEXHOJIOTMHU (IPOrpaMMHOe odecrie-
YyeHHne, COBpeMeHHbIe MPodeCcCHOHAIbHBIE 0a3bl JaHHBIX U HHPOPMAIITUOHHBIE
CIIPABOYHBIE CUCTEMBI)

VYyeOHas aucuMIuiiHa (MOAYJb) MPeIycMaTpUBAaET OCBOECHHE UH(DOPMAIIMOHHBIX U IU(PO-
BBIX TeXHOJOrMH. Peanuzamnus u@poBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIBIIACT-
Cs OJIHOM W3 BOXXHEWIIMX Ielel o0pa3oBaHuUs, AArONIEd BO3MOXHOCTh Pa3BHUBATh KOHKYPEHTO-
CHOCOOHBIE KauecTBa 00YyJaOUINXCsl KaK OyAyIINX BHICOKOKBATH(PUIMPOBAHHBIX CHEIIMATUCTOB.

[{udpoBble TEXHONOTHH MPEAYyCMaTPUBAIOT Pa3BUTHE HABBIKOB 3(PPEKTUBHOTO pELICHUS 3a-
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a4 mpo(heCCHOHABLHOTO, COUATBLHOTO, JIMYHOCTHOTO XapaKkTepa C MCMOJIb30BAHUEM PA3INIHBIX
BHUJIOB KOMMYHHKAIIMOHHBIX TeXHOJOTHUH. (OcBoeHne MUGPOBBIX TEXHOJOTHH B paMKax JaHHOMN
JTUCITUTUIMHBI (MOAYJIsI) OPUSHTHPOBAHO HA CIIOCOOHOCTh 0€30MacHO U HAJUICKAIIMM 00pa3oM I0-
Jy4aTh JOCTYI, YIPaBIsATh, HHTEIPUPOBATh, OOMEHUBATHCS, OIEHUBATh U CO37aBaTh MH(pOpMa-
IIUIO C IOMOIIBIO HU(PPOBBIX YCTPOICTB M CETEBBIX TeXHOJOrHiH. DopmMupoBanne UPPOBON KOM-
MEeTEHTHOCTH TperoiaraeT paboTy ¢ TaHHBIMH, BIaJICHHUE HHCTPYMEHTAMHU ISl KOMMYHHUKAIIHH.

7.4.1. DJIeKTPOHHO-0MOIMOTEYHASI CHCTEMbI M 0a3bI JAHHBIX

1. OO0 «3bC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 03.04.2024
No 6/1 (CeteBas aaexkTpoHHast OMOINOTEKA)

2. baza naHHBIX 3MeKTPOHHBIX HHPopMannoHHbIX pecypcoB ®T'BHY ITHCXB (morosop no
o0ecIeueHnI0 J0CcTyna K 3JIeKTpoHHBIM HHpopManuoHHbiM pecypcam @I'BHY IHHCXb uyepes
tepmuHan ynanennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.DnekTpoHHas OmbOiuoTevHas cucrema «HammonanmpHbIH mH(pPoBON pecypc «PykKoHTY:
Kosneknuu «ba3osbiit maccuB» u «Kosoc-c. Cenbckoe xozsiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIYT M0 MpeaocTaBiIeHUIo qoctyma oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnexTpontoe uzaarensctso IOPAWTy (https://urait.ru/) (2oroBop Ha okaszaHue
YCIIYT MO MPEAOCTaBICHUIO JA0cTyna K obpaszoBarenbHoi miathopme OO0 «DnekTpoHHOE U3aa-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMOMMOTeYHAas cuctema «Bepraackuii» (https://vernadsky-lib.ru) (morosop
Ha 0€3BO3ME3THOE MCIOJIb30BaHUE TIpou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza nanusix HOb «HarmonansHas ssekrponHas oubimuoteka» (https://rusneb.ru/) (mo-
roBop o noaxiroueHuu k HOb u npenocraBnenun nocryna k oovekraM HOb ot 02.02.2024 Ne
101/H3b/4712-m)

7. CornaiieHue 0 COTPYJHUYECTBE MO OKa3aHUI0 OUOIMOTEUYHO-MH(POPMAIIMOHHBIX U CO-
[MUOKYJIBTYPHBIX YCIIYT MOJIB30BATEIISIM YHHBEPCUTETA U3 YUCIIA HHBAIUIOB 110 3PEHUI0, CI1a00BHU-
JSIINX, UTHBAIMJOB IPYTUX KaTErOpHil ¢ OrpaHMYEHHBIM JOCTYIIOM K MH(OpMAaIlUH, JIUI, UMEIO-
X TPYAHOCTHU ¢ uTeHueM miockorneyatHoro Tekcra TOI'BYK «TamboBckast oGnacTHast yHUBEp-
canbHass Hay4yHas OmOnmoreka M. A.C. Ilymkuna» (https://www.tambovlib.ru) (cornamenue o
corpynaudectse ot 16.09.2021 Ne 6/H)

7.4.2. UudpopmanuoHHbIe CIPABOYHbIE CUCTEMBI
1. CopaBounast npaBoBas cucrema Koncynprantllitoc (qoroBop moctaBkH, ajanTalud 1
COIPOBOKEHUS K3eMIuIsApoB cucteM Koncynprantllmoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIN nepuoanyeckuil cnpaBouHuk «Cucrema 'APAHT» (moroBop Ha yciyru
1o cornpoBoXkAeHUIO OT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe MPOdeCCHOHATIbHBIE 0a3bI JaAHHBIX

1. ba3a naHHBIX HOPMAaTHUBHO-TIPABOBBIX aKTOB MH(MOPMAIIMOHHO-00pa30BaTENbHON MPO-
rpammbl «Pocmeron» (morosop ot 05.09.2024 Ne 512/2024)

2. baza ganneix Hayunoit anextponnoi oubmmorekn eLIBRARY.RU — poccuiickuii uH-
(opMalOHHO-aHATUTUYECKUH TIOpPTal B 00JaCTH HAyKH, TEXHOJIOTUH, MEAULIMHBI U 00pa30BaHMs
- https://elibrary.ru/

3. Ioptan oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTeie nanHble  @DenepanbHOM  Ciy)XObl TOCYJIapCTBEHHOM CTAaTUCTHKU -
https://rosstat.gov.ru/opendata

7.4.4. J/InieH3u0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe IPOrpaMMHoe odec-
nevyeHue, B TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOICTBA

HaumenoBanue Pazpaboruuk [10 | [locTynHOCTH Ccbunka Ha Enunbit PexBu3uter noaTBep-
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JUIs1 OOHApYKEHUS TeK-
CTOBBIX 3aHIMCTBOBa-
HUI B y4eOHBIX H
HayY4HBIX paboTax
«AHxtumnaruat BY3»
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

v.ru/reestr/303350/?sp
hrase_id=2698186

(mpaBooOnana- | (JIMIIEH3WOHHOE, pPEECTp POCCUUCKUX JKTAFOIIETO JOKYMEH-
TEJb) CBOOOTHO pac- nporpamMm it OBM Ta (TIpY HAJTAIHH )
npoctparsemoe) | u B/l (mpm HammdIwm)
Microsoft Windows, Microsoft JluieH3noHHOE - JTuueHsust
Office Professional Corporation otr 04.06.2015 Ne
65291651 cpok
JeHCTBHS: 6ECCPOIHO
AwnrtusupycHoe ipo- | AO «Jla6opato- | Jlunensuonnoe | https://reestr.digital.go | CyGmuneH3noHHBINH
rpammHOe obecrieue- | pust Kacmepeko- v.ru/reestr/366574/?sp norosop ¢ 000
HUE TO» hrase_id=415165 «Codrekc» oT
KasperskyEndpointSec (Poccus) 09.12.2024 Ne 6/,
urity gt 6m3Heca CPOK AEUCTBUSL: C
09.12.2024 1o
09.12.2025
MoiOducCranaapt- 00O «Hogsie Juuensuonnoe | https://reestr.digital.go Kontpakt ¢ OO0
HBII - o0JlauHbIe TeX- v.ru/reestr/301631/?sp «PyOukon»
OducHsbrit naker Hosorumn» (Poc- hrase_id=2698444 ot 24.04.2019 Ne
Jutst paboTHI C TOKY- cust) 036410000081900001
MEHTaMH M TIOYUTOM 2
(myoffice.ru) CpPOK JieicTBHs: Oec-
CPOYHO
OducHbIi makeT AO «P7» Jluniensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
«PT7-Oducy v.ru/reestr/306668/?sp «Codrekcy
(meckTormHast Bepcusi) hrase_id=4435041 ot 24.10.2023 Ne
036410000082300000
7
CPOK JeHCTBHSL: Oec-
CPOYHO
Omnepanponnas cucre- | OOO "Bazanst | Jlunensuonnoe | https://reestr.digital.go Konrpakt ¢ OO0
Ma «Anbt O6pa3oBa- | cB0OOJHOE HPO- v.ru/reestr/303262/?sp «Codrekcy
HHUE» rpaMMHoOe obec- hrase_id=4435015 ot 24.10.2023 Ne
nevyeHue" 036410000082300000
7
CpOK JIeHCTBUS: Oec-
CPOYHO
Iporpammuas cucrema | AO «Antumna- | Jlunensuonnoe | https://reestr.digital.go | Jluuensuonssiii 1o-

roBop ¢ AO «AH-
THUILIaruaT» OT
23.05.2024 Ne 8151,
CPOK JICHCTBHSI: C
23.05.2024 o
22.05.2025

Acrobat Reader
- IPOCMOTP HOKYMEH-
toB PDF, DjVU

Adobe Systems

CBo0OOIHO pac-
MPOCTpaHsIeMoe

FoxitReader
- IPOCMOTp JOKYMEH-
toB PDF, DjVU

FoxitCorporation

CBobomHO pac-
MPOCTpaHsieMoe

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEepHET)
o CDTOwiki: 6a3a 3Hanuit o 1udposoii Tpanchopmaruu hitps://cdto.wiki/
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

. Pexxum poctyna:.garant.ru - cnpasouno-npasosas cucrtema «['TAPAHT»

J Pexxum moctyma: www.consultant.ru - cipaBo4HO-TIpaBoBasi cucreMa «KoHCyIbTaHT
[Lmrocy
o http://www.csrjournal.com/liveexperience/socreports/ Poccuiickasi rocyaapcTBeHHas

o6ubmmoreka. «Mup SHIMUKIOTIEIHIN

o http://biblioclub.ru

7.4.6. llmppoBble HHCTPYMEHTHI, IPUMEHsIEMbIe B 00pa30BaTeJILHOM Npouecce

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

LMS-miardopma Moodle

Buptyansnas nocka Mupo: miro.com

Bupryanpnas nocka SBoardhttps://sboard.online
Bupryanbnas nocka Padlet: https://ru.padlet.com
O6naunbie cepBuckl: Snnekc./[uck, O6mako Mail.ru
Cepsucol onpocos: Suaekc @opmel, MyQuiz
CepBsucsl Buaeocssi3u: Suaekc tenemoct, Webinar.ru

CepBHUC  COBMECTHOM
http://www.trello.com

paboTel Hax  MPOEKTaMH

JUISA

HEOOJIBIINX

rpymn  Trello

7.4.7. llndpoBbie TEXHOJOIMH, IPUMEHsAEMbIE IPU U3YYCHUHU JUCHMIIUHbI

No

Hudpossie TeXHOTOTHH Buner yueOHOM pabOTHI, BBHITION-
HSIEMBIE C IPUMEHEHUEM IU(po-

BOU TEXHOJIOTUH

DopmupyeMbIe
KOMIIETCHLIUU

VJIK

Jlekun
CamocrosTenbHas pabora

O0J1ayHbIE TEXHOIOTUA

YK-1

N-2yx1 -
Haxonut u xputu-
YeCKU aHaU3UpPY-
er wuH(pOpMaLHIO,
HEOOXOUMYIO IS
pElIeHnsT TOCTaB-
JICHHOM 3a7a4m

Na-3yxq. — Pac-
CMaTpHBaeT  BO3-
MOJKHBIC BapI/IaH-

ThI pelIeHus 3aaa-
9M, OLIEHUBAas HX
JIOCTOMHCTBA u
HEJ0CTaTKH
W-4yx1 — Apry-
MEHTHPOBAHO
dbopMupyer  co0-
CTBEHHBIE CYXKIIe-
HUSL ¥ OLICHKH, OT-
anyaer (akTel OT
MHEHUA U HUHTEp-
npeTtanuii B pac-
CYyXACHUSX  Jpy-
TUX  YYaCTHHUKOB
JIesATEIbHOCTH,
npuHUMaeT 00oc-
HOBaHHOE  pelle-
HUE INOCTaBJIEHHOU
3aJ1a4n

N-5yk1 — Ompe-
JIeJsIeT ¥ OIIeHHUBa-
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€T  TOCJIEACTBHUS
BO3MOXHBIX  pe-
IIEHHH 3a1a91

bonpnive nanHbie

Jlexkuu
CamocrosTenbHas padorta

YK-1

N-1yg —
AHanm3upyer 3a-
Javy, BBIIEISS ee
0a30BBIE  COCTaB-
JISIOIIHE, ocy-
LIECTBIISIET JEKOM-
MMO3ULIMIO 3a0a4H
N-2yx.1 —
Haxoaut u xpurtu-
YeCKH aHaU3upy-
er wuH(pOpMaLHIO,
HEOOXOUMYIO IS
perieHusl MMoCTaB-
JICHHOM 3a7a4M.

8. MaTepuaJibHO-TeXHHYECKOE o0ecrnevyeHne TUCIUILINHBI (MOAYJIsl)

Y4yeOHast  ayauTo-
pust IS TpOBee-
HUA 3aHSITHH JIek-
IHOHHOrO THma (T.
MuuypuHCK, yi1.
WNHuTtepHanmoanib-
Has, 1. 101, 2/32)

1. XKanro3u ropu3oHTaNbHBIC HA TPU OKHA (WHB.
Ne 2101065486)

2. UnrepaktuBHas gocka (uHB. Ne 2101040205)
3. CucremMHBII KOMIUIEKT: Tporieccop Intel
Original LGA 1150, Bentunstop Deepcool
THETA 21, marepunckas mmara ASUS H81M-
K<S-1150 iH, mamsates DDR3 4 Gd, xecTkuii
muck 500 Gb, xopnyc MAXcase H4403, 6mok

nutanus  Aerocool 350W  ( wmHB. Ne
21013400740)

4. IIpoektrop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D

5. HaGopsl neMOHCTparmoOHHOTO 000PYIOBaHUS
1 y4eOHO-HATJISTHBIX TIOCOOMIA.

1. Microsoft Windows 7 (uieH-
sus or 31.12.2013 Ne 49413124,
6eccpodHo).
2. Microsoft Office 2010 (rumen-
3us ot 04.06.2015 Ne 65291658,
6eccpodHo).

Y4yeOHast  ayauTo-
pusi IS TpOBeJe-
HUS 3aHITHA CEeMH-
HapCKOTo THIA,
IPYNIOBBIX W HH-
JTUBUTyaIIbHBIX
KOHCYNbTAIlMA, Te-
KYIIIETO KOHTPOJIS U
HIPOMEKYTOUHOMN
arrectanuu (r. Mu-
YypuHCK, yi. HWH-
TepHaIMOHAJIbHAS,
oM Ne 101, 2/14)

1. Becol anamutuueckue «Kepu» No
2101042959);

2. Becer BJIT-3100IT (uaB. Ne 2101042957);
3. Becwl maGoparopueie kBanpatHeie BKJI-500

(nHB.Ne2101042952) 4. Becpnl atek-

(uHB.

TPUYECKHUE (uHB. Ne 2101042955);
5. Kommberotep 286 (uuB. Ne 2101042954);
6. Kommbrorep 486 (uuB. Ne 2101042962);
7. Kommbrotep 436 (unB. Ne 2101042961);

8. Konsekrop termoBoii (mHB. Ne 2101063509);
9. Monutop CTx.84 (muB. No 2101060043);
10. Becor ananmutnueckne BJID-200 (wmB. Ne
1101044663, 1101044660; 1101044659);
11. Becer BJIK-500 (uwHB. Ne 1101044653);
12. Bmaromep ans 3enmeHod Macchl (MHB. No

1101044735),
13. /[lBoiiHoii BBITSDKHOW mmKad (mHB. Ne
1101044761);
14. [Hopusartorpadp  JAI1-102  (umB.  Ne
1101044769),
15. KomnbroTepusnpoBanHas uHGpaKpacHas

aganutnueckas cucreMa PSCO/ISIIBM-PC4250
(uHB. Ne 1101044768);
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16. Mukpockon Ouonornueckuii (wHB. No
1101044749);

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

18. Cronm 2-x TymOoBbI (mHB. Ne 1101044718);

19. Tepmocrar yHHBepcalibHbI (MHB. N
1101044678);
20. ®DOTOIIEKTPOKOTIOPHUMETP (maB.Ne

1101044670; 11101044668;1101044669)

YyeOHast  aymuTo-
pus O caMoCTOA-
TEeIbHON paboTHI (T.
MuuypuHCK, Y1
HNHuTepranuonais-
Has 101; 3/2396)

1. Jlocka kmaccHas (wHB. No 2101063508)
2. Kamozu (nHB. No 2101062717)
3. Kamozu (nHB. No 2101062716)
4. Kommerotep Celeron E3500, mar. mmara
ASUS, onep.mamsate 2048Mb,  moHUTOD
19"AOC (uuB.Ne 2101045283, 2101045284,
2101045285)

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

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

8. Kommprotrep TOopHamo Cope-2 (mHB.Ne
1101045116, 1101045118, 1101045117)
9. Okpan Ha mratuBe (MHB.Ne 1101047182)
KommbloTepHasi TE€XHUKA IOAKIIOYEHA K CETH
«HTepreT M obecrieuena poctymom B DHUOC
YHHUBEPCUTETA.

1. Microsoft Windows XP,7 (i1u-
meHsus ot 31.12.2013  Ne
49413124, 0OecCpodHo).
2. Microsoft Office 2003, 2010
(mumensuss ot 04.06.2015 Ne
65291658, 0OecCpovHo).
3. AutoCAD Design Suite
Ultimate (moroBop ot 17.04.2015
Ne 110000940282);
4. nanoCAD (Bepcus 5.1 nokainb-
Has, o0Opa3oBaTeNIbHAS JIMIICH3HS,
cepuiiHbii HoMep NC50B-270716

JULEH3Usl JecTBUTENbHA Oec-
CPOYHO, OecruiaTHas).
5. IIporpamMMmHBIi  KOMIUIEKC

«ACT-Tect Plusy (mureH3nOHHBIH
poroop ot 18.10.2016 Ne JI-
21/16).

6. 'C Maplnfo Professional 15.0
st Windows anst yaeOHBIX 3aBe-
JIEHU#  (JTUICH3UOHHBIA JIOTOBOP
ot 18.12.2015 Ne123/2015-y)

IIporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBaHusMu PI'OC BO mo HampaBieHHIO

19.03.01 bwuorexnonorust (ypoBeHb OakallaBpuarta),

oOpa3zoBanus 1 Hayku PO Ne 736 or 10.08.2021.

ABTOD:
Penenzent:
rum, 1.0.H

YTBEPXACHHOTO MpHKa3oM MuHHCTEpCTBa

npodeccop kadeaps OMONTOTHH U XUMHUH, AOKTOp ¢/X Hayk LllenkoBHukoBa H.B.
Cremanmnosa JI.B., nmpodeccop kadeapsl arpoxuMuu ,lIOYBOBEICHUS M arpO3KOIIO-

IIpoepamma pazpabomana 6 coomeemcmauu ¢ mpebosanusimu @IOC BO
[IporpamMma paccMoTpeHa Ha 3aceqaHuu Kadeapsl OMOIOTUU U XUMHUU (IPOTOKOT Ne 8 oT

«4» ampensa 2022 1.)

[Iporpamma paccMoTpeHa Ha 3aceaHMM y4eOHO-MeToandeckoil komuccuu ColuanbHO-
neaarorndeckoro nHctutyra Muaypunckoro ['AY (mpotoxon Ne 8 ot «18» anpens 2022 r.)

IIporpamma yTBepskJeHa perieHueM Y 4eOHO-METOAMUYECKOTO COBETa YHUBEPCUTETA MPO-
ToKOJI Ne§ ot «21» ampens 20221

IIpoepamma nepepabomana u donoanena 6 coomsemcemeuu ¢ mpevosanusmu ©®I'OC BO
[IporpamMma paccMoTpeHa Ha 3aceanuu kKadenpsl Onoaoruu U XuMuu (mpotokosn Ne 10 ot
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«10» uronst 2023 1.)
[Iporpamma paccMOoTpeHa Ha 3acefaHUU Y4eOHO-MeToAnYecKor komuccuu ColHaibHO-
neaarorndyeckoro nHetutyra Muuypunckoro I'AY (mportokon Ne 11 ot 19 urons 2023 ).
[Iporpamma yTBep:k/ieHa Ha 3aceaHuU y4eOHO-METOJUUYECKOr0 COBETa YHUBEPCHUTETA (IIPO-
tokoj Ne 10 ot 22 uronst 2023 r.).

Ipoepamma nepepabomana u donoanena 6 coomgemcmeuu ¢ mpebosanusimu @I'OC BO

[IporpamMma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMONIOrHH U XUMUU (IPOTOKON Ne 9 ot
«06» mas 2024 1.).

[IporpamMma paccmoTpeHa Ha 3acefaHuM y4yeOHO-MeToauueckord komuccuu CouuaabHO-
neaarorndyeckoro nHetutyra Muuypunckoro I'AY (mportokon Ne 10 ot 20 mas 2024 r).

[Iporpamma yTBep:k/ieHa Ha 3aceaHuU y4eOHO-METOJUUYECKOr0 COBETa YHUBEPCHUTETA (IIPO-
TokoJ Ne 9 ot 23 mas 2024 1.).

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanusmu @IOC BO

[Iporpamma paccMoTpeHa Ha 3aceJaHuu Kadeapsl OMOIOTUU U XUMHH (TIPOTOKOT Ne 8 ot
«02» ampens 2025 r.).

[IporpaMma paccMoTpeHa Ha 3acefaHuM y4yeOHO-MeToauueckoi komuccuu CouuaabHO-
neaarorunyeckoro nuctutyra Muaypunckoro ['AY (mpotokon Ne 9 ot 08 ampens 2025 ).

[Iporpamma yTBep:k/ieHa Ha 3ac€AaHUU y4eOHO-METOJMUECKOr0 COBETa YHUBEpPCUTETA (IIPO-
tokost Ne 8 ot 23 ampens 2025 r.).

OpI/IFHHaJ'I JOKYMCHTA XPAaHHUTCA Ha Ka(bez[pe Ccaao0BOACTBA, OMOTEXHOJIOTHI U
CCJICKIIN CEJIbCKOXO0351CTBEHHBIX KYJIbTYP
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