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1. Ilesan U MUIaHUpPYeEMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

[lenbio OCBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIUX KOMITETEHIIUI:

OIIK-1 CnocoGeH mpuMeHSATh 0a30Bble 3HAHUS (PYHIAMEHTAIbHBIX Pa3NIEIOB HAayK O
3emiie, €CTECTBEHHO-HAyYHOTO M MaTeMaTHYeCKOTO LMKIIOB MpU pEHIeHHH 3aJad B o01acTu
HKOJIOTUU U MIPUPOOTNOIH30BAHMS.

OIIK-3 CnocobeH mpuMEHSTh 0a30BbIE METOABI DKOJIOTHYECKUX HCCICIOBAHUMA IS
penieHus 3a1a4 npoPecCHOHaATbHON ASSITENEHOCTH.

Pe3synbpraramMmu ocBOEHUS TUCUUIUIMHBI SIBISIOTCS CIEIYIOMINE UHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIHM:

HNOIIK-1.1 Bnaaeer 3HaHusaMH (QyHIAMEHTAIBHBIX pa3JelOB HayK €CTECTBEHHO-
HAyYHOTO M MAaTEeMATHUYECKOTO IHUKIOB JUIS pPEHIeHHs 3a7ad B OOJacTH JKOJIOTHUH, OXPaHbI
OKpY’Karoliel cpesibl U MPUPOAOIOIb30BAHUS

NOIIK-1.2 BoisBaser o0mue 3aKOHOMEPHOCTH pa3BUTHS OKPYXKAIOMIEH Cpelibl,
COBpPEMEHHBIE FKOJIOTHYECKHE MPOOIEeMbI U MPOOJIeMbl palliOHATILHOTO IPUPOIOTIOIH30BAHUS

NOIIK-3.1 OO6O0CHOBBIBaE€T BHIOOP METOMOB OSKOJOTHYECKHX HCCICIOBAaHUN B
npodeccuoHaNbHOM e TEeIbHOCTH

NOIIK-3.2 TlpumeHser 6a30BbIe METOIBI IKOJIOTHUECKUX HMCCICIOBAHUUN IS PEIICHHUS
npodeccuoHaNbHBIX 3a7a4 B 00J1aCTH OXpaHbl OKPYKAIOIIEH Cpeibl U MPUPOAOIIOIb30BAHUS

2. 3ana4m 0CBOCHUA TUCHHUIINHBI

— copMHupoBaTh MPEICTABICHUS O TEOPETHUYECKHX OCHOBAX aTOMHO-MOJIEKYJISIPHOTO
YYEHHs, CTPOEHUU aToOMa, MEPHUOJIUYECKOM 3aKOHE U IMEePUOJAMYECKOM CHCTEeME XMMHYECKUX
snemenToB JI.M. MenneneeBa; npupojae u 00pa3oBaHUU XUMHUYECKON CBSI3U B HEOPTAaHMYECKUX
COCIUHCHUAX, XUMHYECKOHU TCPMOANHAMHUKN, KHUHCTUKHW U PABHOBCCHUH, IMPUPOAC U CBOMCTBax
pPacTBOPOB, OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIECCAX, CBOWCTBAX CIOXKHBIX U IMPOCTHIX
BEIIECTB S, P, d — cemeiicTBa 2IIeMEHTOB;

— HAY4YUTbCS TPOBOJUTH XUMHUYECKUH SKCIEPUMEHT C HCIOJIb30BaHUEM METO/IOB,
MNPUMCHACMBIX B OJSKOJIOTHYCCKUX HCCICAOBAHUAX, COTJIACHO TpGGOBaHHHM MCETOANYCCKUX
pexkoMeHAauuil ¢ COOJIOACHHEM HOPM TEXHHMKH O€30MaCHOCTH, CYLIECTBYIOIIMX MpPaBUI U
I'OCTos;

— yMeTb OOBSCHATH (TPEICKa3blBaTh) XMMHUYECKHE CBOMICTBa BEILIECTB, MPOLIECCHI UX
B3aMMOJICHICTBUS B TBEPAOM BHJAE M B pacTBOpe, MX HEONArompuaTHOE BO3JEHCTBHE Ha
OKPYXAIoIIYI0 Cpely M IyTH CHIDKEHHS HX BIHAHUSA, OOOCHOBBIBATH BBIOOpD MeTola
HKOJIOTUYECKOT0 HUCCIIEIOBAHMS, OCHOBBIBASICh Ha CHCTEME 3HAHUW O CTPOCHHUM aToOMa, THUIIE
XUMHYECKON CBSI3M B BEILECTBE, 3aKOHOMEPHOCTSAX MPOTEKaHMUSI XMMHUYECKHUX IPOILIECCOB U
U3MCHEHHUS CBOWUCTB 9JICMCHTOB, HUX TIIPOCThIX © CJIOXKHBIX BCHICCTB B 3aBUCUMOCTH OT
noJokeHus B nepuoandeckon cucreme .M. Menneneena.

3. MecTo JTUCHUILINHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMbl
Juctumnauaa oTHOCUTCS K biioky 1 «/[ucuumianael (MOTyIn)».
JlucuuIImHa OTHOCHTCS K 00s13aTENIbHOM YacTH 00pa30BaTeIbHONU MPOrPAMMBI.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTALMM 10 JUCHMUILIIHUHE

IlepBbIit cemecTp, 3K3aMEH

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUIIMHBI

I[J'DI YCHGLHHOFO OCBOCHUA NTUCIHUIIIINHBI Tp66yIOTC$I KOMIICTCHIIUU, C(bOpMI/IpOBaHHBIe B
X0JIe OCBOCHUS 00Pa30BATEIBHBIX MPOTrPaMM MPEIISCTBYIOIIETO YPOBHS 00pa30BaHUs.
6. S13bIk peanuzanun

Pycckuii



7. O0BbeM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-JIeKIuu: 28 u.
-1aboparopHsie: 28 .
B TOM YMCJIE IPAKTHYECKAs TOATOTOBKA: 28 u.
O06BeM caMoCTOATETLHON PabOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. Beenenue. OcHOBHbIE TOHATHS, 3AKOHBI M 321a4Yld XUMHH.

Xumus — ¢dyHmaMmeHTtanpHas Hayka. llenw, 3amaun M OCHOBHBIE pa3lielbl XUMUHU.
[Ipenmer, nenu u 3a7a4yd HEOPraHUYECKOW XUMHUH. POJb HEOPraHMYECKOW XUMHHM B Pa3BUTHH
XUMHUYECKHUX, OMOJIOTHYECKUX U APYTUX €CTeCTBEHHBIX HayK. OCHOBBI aTOMHO-MOJIEKYISPHOTO
yuenus. Crneunduueckoe MOHATHE XUMHH — MOJb. (CTEeXHMOMETpUYECKHE 3aKOHBI, OCHOBHbBIE
ra3oBbI€ 3aKOHBI, 3aKOH 3KBUBAJICHTOB.

Tema 2. CTpoeHne aToMa U BelleCTBA, NEPUOANYHOCTH B M3MEHEHUH UX CBOICTB.

Crpoenue aroma. Pa3BuTue mnpencraBieHUd O CTpPOEHUM aroma. Mopenb aroma
Bozopona no bopy. JIBolicTtBeHHas mnpupoaa 3iekTpoHa. Bosnbl ne bpoinsa. I[lpuHnmn
HeonpeneneHHocTu ['eitzenbOepra. Ypasaenue llpénunrepa. [lorsTue 0 BOTHOBOM (HYHKIIHMH.
XapakTepucTUKa COCTOSIHHUSI DJIEKTpPOHA B aroMe HaOOpOM KBAHTOBBIX YHCEN. ATOMHBIC
opOuTaTM M WX DHEPTUs, BBIPOXKIeHUE opOuTaneil. KBaHTOBaHME SHEPTreTHMUECKHX YpPOBHEH,
NOIypOBHEH, aTOMHBIX opOuTaneid. (Cxema HHEPreTUYeCKUX YpPOBHEH MHOTOAJIEKTPOHHBIX
atoMoB. [IpuHUMN >HEpreTHYecKor BBITOJHOCTH, npuHuMn [laynu, npaBwio Xynnaa. [Tpunuun
MOCTPOCHUS NEKTPOHHBIX CTPYKTYP aTOMOB. DIEKTPOHHBIE (POPMYIIBI aTOMOB U HOHOB.

Ilepuoauyeckuii 3aKoH M cucremMa xumuuyeckux 3JjemeHtoB JI.U. Menaesneena.
[lepuonnueckuii 3akon JI.M. Menneneesa. Ilepmonuueckass cucrema, Kak KIaCCH(PHUKAIHA
3JIEMEHTOB IO CTPOEHUIO MX 3JIEKTPOHHBIX 000m04ek. CTpyKTypa NEpUOAMYECKON CHCTEMBI:
TPYNIBL, TOATPYIIBI, TEPHOIBI, ceMeiicTBa. [lepnoIMYHOCTh B U3MEHEHHH CBOWCTB (PaanycoB
aTOMOB U MOHOB, SHEPTUU MOHHU3AIUH, JIEKTPOOTPHUILIATEILHOCTH, CPOJCTBA K IJIEKTPOHY U JIp.)
aTOMOB B 3aBUCHUMOCTH OT IOJIOKEHHUS JIIEMEHTOB B nnepruoandeckon cucreme J1.J1. Menneneena.
[lepnoiMYHOCT B U3MEHEHUH XMMHUYECKHUX CBOWCTB MPOCTBIX M CIOXKHBIX BemecTB. CrerneHn
OKUCTIEHUSI W  OKHUCJIHUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBa BemecTB. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHU.

Xumuyeckass CBfI3b M CTPpoeHUHe BewecrBa. [lpupona XuUMHYECKOM  CBSA3M.
XapakTepuCTUKU CBA3U: OHEPrUs, JUIMHA, BAJICHTHBIM Yroj, KpaTHOCTb, MHOJISPHOCTD,
s deKkTUBHBIN 3aps aToMa B MoJieKyle. Turbl XumMuueckux cBs3eil. KoBaneHTHas XxuMuueckas
CBS3b B paMKaXx TEOPUM BAJCHTHBIX cXeM. Tumel (G-, M-, 0) U MEXaHHU3Mbl O0pa30BaHUS
(0OMEHHBIN, JTOHOPHO-AKIICTITOPHBIN) KOBaJleHTHOW CBs3U. CBOMCTBAa KOBAJICGHTHOW CBSI3U:
HACBII[AEMOCTh U HaIpPaBJIEHHOCTb. ['eoMeTpusi Ta3000pa3HbIX KOBAJEHTHBIX MOJEKYN. Turmbl
ruOpuIu3ali  aTOMHBIX —opOutanedl. PaccMoTpeHne KOBAJeHTHOM CBS3M B METOE
MOJIEKYJISIPDHBIX ~ OpOuMTalleli:  SHEpreTMYecKHe IuarpaMMbl  JBYXaTOMHBIX TOMO- U
TeTeposIIEPHBIX MOJIEKYJI, 00pa30BaHHBIX dNeMeHTaMu | u 2 mepuonoB. MloHHas CBs3b: MpUpoJa,
XapaKTEPUCTUKHU CBA3M M CBOICTBA HMOHHBIX COeAMHEHUH. BomoponHas XuMmHuYecKas CBS3b:
NpUpOJa CBSI3M U €€ BIUSHHE Ha CBOMCTBAa BEUIECTB. MeTaluiMyeckas XUMHUYECKas CBS3b:
OCOOCHHOCTH CBSI3M, IIOHSATHE O 30HHOM TEOPUH TBEpHOTro Tena. MexXMONeKyIspHoe
B3aMMO/ICHICTBUE (cubl Ban-nep-Baanbca): OpPUEHTALlMOHHBIE, UHAYKIIUOHHBIE,
JUCIIEPCUOHHBIE.

KommuiekcHbie coeguHeHusi. OCHOBHbBIE TMOHSTUS, TMPEIMET XUMHUU KOMIUIEKCHBIX
(KoopauHAIMOHHBIX) coennHeHnid. Kiaccudukanus KOMIUIEKCHBIX coeMHEeHH. PaccmoTpenue
XUMUYECKONW CBSI3M B KOMIUIEKCHBIX COEJUHEHUAX (BJIEKTPOCTATUUECKUN TMOJIX0J, METO
BaJICHTHBIX cXeM). TepMoanHaMuyeckass yCTOMYMBOCTh KOMILJIEKCOB B pacTBopax. M3omepus
KOMILIEKCHBIX MOHOB. KoMIJIeKCHBIE COEAMHEHUS B arPOXUMHUMU.



Tema 3. O01Me 3aKOHOMEPHOCTH NPOTEKAHUSI XUHMHYECKHX MPOLECCOB.

OcHOBHBIC NMOHATHS XMMHYECKONH TEPMOAUHAMMKH. DHEPreTHKa W HAIPaBICHHOCTh
XUMHUYECKUX peakuuid. IloHATHE O cucTeMe, KOMIIOHEHTE, MapamMeTpax COCTOSHUS CHCTEMBI,
TepMoAuHamMuueckux (GyHkiusx. I[lepBblif 3akoH TepMOAWHAMUKH. BHYTpEHHssI >3Heprus
cucteMbl. DHTanbnus. CTaHIapTHBIE SHTANBNUHM 00pa3oBaHUs BeulecTB. 3akoH l'ecca u ero
cnenctBusi. Bropoit 3akon tepmoauHamMuku. [lonsitue saTponuu. DHeprus ['m66ca. Kpurepun
CaMOIIPOU3BOJIBHOTO NPOTEKAaHUS XUMHYECKHX IPOLECCOB B M30JIMPOBAHHBIX M OTKPBITHIX
CHUCTEMAX.

OcHOBHbIC TOHATHSI XMMHMYeCKOH KHHeTHMKH. OCHOBHBIE IOHATUS XUMHUYECKOU
KMHETUKU: CKOPOCTb (CpeIHsisl, UCTUHHAS), MOPAJOK U MOJEKYJISAPHOCTh pEaKkluu, KOHCTaHTa
CKOPOCTHM XHMMHYECKOM peakluu, SHEeprusi akTtuBaluu. DaxkToppl, BIUSIOLIME HA CKOpPOCTb
(KOHILIGHTpalMsl pPearupyrolnX BElIeCTB, TeMIepaTypa, KaTalau3aTop U Jp.) XUMHYECKHX
peaxuwii. [IpaBuno Bant-I'odda. [TonsaTue 0 ToMOreHHOM U TeTEepOTeHHOM KaTajus3e.

Xumuyeckoe paBHoBecue. OOpaTumble M HeOOpaTUMble XMMHUYECKHE DPEAKIIHH.
XuMuyeckoe paBHoBecHe. 3akoH nedcTByromux macc (3[IM). Koncranra paBHoBecus. Tumsl
koHcTaHT paBHoBecus (Kc, Kp, Ky, Kw, Ky, u apyrue). CmenieHne XuMHUYECKOIO pPaBHOBECHS,
npunuun Jle-Illarense.

Tema 4. PacTBOpblI.

Tumnsr pactBopoB. VctuaHbIe pacTBOphl. OOpa3oBaHue pacTBOpa — (PU3HKO-XUMUYECKHE
nporuecchl. PactBopuMocTh U (pakTOphl, BIUAIOMIME Ha PacTBOPUMOCTh. CrocOObI BBIpasKEHUS
COJIepKaHUsl PaCTBOPEHHOTO BellecTBa B pacTBope. KojumratuBHble CBOWCTBA pa3z0aBiICHHBIX
pacTBOpPOB HEdJIEKTpoiuTOB. 3akoHbl Payms u Bant-I'odbda. PacTBOpbl 351€KTpOIUTOB.
I'ereporennsle paBHOBECHs B pPACTBOpAax AJIEKTPOJUTOB. VOHHOE mpou3BEAEHHE BOIBI U
BOJIOPOJIHBIN MMOKa3aTeNb. [ uaponun3 comnen.

Tema S. Xumus HeMeTaJVI0B.

PacipocTpaHeHHOCTh XMMHYECKHX 3J1eMeHTOB. OCHOBHBIE IIOHATHA U 3aKOHBI
reoxuMuu. ['eoxumudeckas kiaccuduxanus 31eMeHTOB. CBs3b pacpoCTpaHEHHUs] XUMHUUECKUX
3JIEMEHTOB C TIOJIOKEHUEM B NMEpHOINYECKO cucteme annemenToB J[.M. Menaeneena.

JJjieMeHTbl HeMeTaabl. OOmas XapakTepuUCTHKa HeMeTayuloB. Asutorpomus. OOuue
3aKOHOMEPHOCTH B H3MEHEHHWHM CBOMCTB TIPOCTHIX BEHIECTB M XUMHUYECKHX COCIUHECHUU
HeMmeTauioB. HaxoxieHue B mpupoe.

Xumus Bogopoaa. Bopopox, cTpoeHMe atomMa W MOJIEKYJbl, IIOJIOXKEHUE B
nepuoanueckoi cucreme. CBOMCTBAa BOAOpPOAa U ero coeauHeHuid. Boxa, ee posb B mpupoze,
3arpsiI3HUTENIA U METObI OUUCTKU. J[MarpaMmmMa COCTOSIHUS BOJBI.

JuemeHThl VII  rpynmbl  raBHOM  NMOATPYNNbI  NEPUOAMYECKONM  CHUCTEMBI
J.. MenneneeBa. OOmiasi XapakTepucTuka 3JeMeHTOB. CTpoeHHME aTOMOB W MOJEKYII
ranoreHoB. [lonydenue, cBOiiCTBa M MPUMEHEHHUE TATOT€HOB U UX coennHeHni. Cnermduueckue
cBoiictBa  (¢ropa. ['amoreHoBomopozbl,  crnenupuUYecKue CBOWCTBa  (TOPOBOAOPOJA.
Kucnoponnsle coenuHeHuss rajoreHoB. OKCOKHCIOTBI — Xjopa (CTpOEHME  aHHMOHOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA, KUCIIOTHBIE CBOMCTBA, MOJyYEHHE U IPUMEHEHUE,
JUCIIPONIOPLIMOHUPOBAHMUE).

JuaemMenTsl VI  rpynmbl  rIaBHOM  MOATPYNNbI  NEPUOAUYECKOM  CHUCTEMBI
J.U. MengeneeBa. OOmas xapakTepUCTHKa »3JeMEHTOB. CTpoeHHE aTOMOB M MOJEKYI.
Haxoxnenue B npupoge. BoaoponHble COEIMHEHUs: CTPOEHUE MOJIEKYJ; CBOMCTBA BOJHBIX
pactBopoB. Kucnopon, ero ¢usnuyeckue M XUMHUECKHE CBOICTBA, aJUIOTPONHs, MOJIYyYEHHUE.
O30H: mnoOnydYeHWe, CcBOWCTBa M mpuMeHeHue. CoenuHEHHUs KHUCIOopoJa C HeMeTalulaMH,
METaJlJJaMH: TOJIy4eHHEe U cBolcTBa. [lepokcua Bomopoja: KHUCIOTHBIE M OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBa, MOJIydeHHE W TpuMeHeHue. Cepa: CTpOeHHE, CBOWCTBA H
nonydenue. Cynbpuapl u nomycynbduasl. OKCHIBI W KHUCIOPOAHBIE KHCIOTBI CEpBI.
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl OKCUIAMU CEPBI U CEPOBOIOPOIOM.

JuieMeHTHl V Trpynnbl IVIAaBHOM NOATPynmbl nepuogudeckoi cucremsl J.M.
MenneneeBa. OOmias xapakTepUCTHKa 3JIeMEHTOB. HaxoxzaeHue B mpupoze. Bomopomnbie



COeMHEHUs a30Ta U Gocdopa: CTpoeHue, MOITyYeHNne, CBOUCTBA U puMeHeHne. OKCHIbI a3o0Ta:
CTPOEHHE, IMOJyYEHUE, CBOWCTBA M NPUMEHEHHE. A30THAs M a30THUCTas KUCIOTHl U HUX COJIH.
Oxcunpl U OKCOKHUCHOTHI ((ochopHoBatuctas, Gpochopucras, pocopHas Kucnorsl) Gocdopa.
[Tomydyenue, cBoiictBa W mnpuMmeHeHue QocdopHoit kucinorel u docdaroB. BnusHue Ha
HKOJIOTHYECKYIO 0€30MaCHOCTh OKPYXKAIOIIEH cpeibl OKCHA0B a30Ta M aMMHaKa.

Tema 6. Xumus MeTaJJIOB.

JjeMeHTbl MeTasuIbl. OOmas xapakTepucTHKa MeTauioB. HaxoxkiaeHue B mpHupoje.
OcHOBHBIE CIOCOOBI TOJYYCHHUS] METAIOB U3 pya. DPU3MYECKHE W XHUMHYECKHE CBONCTBA
meTtaynoB. CnaBel: BHUIBl CIUIABOB, IOJIY4YEHHME U INpuUMeHEHHE. Tokcuueckoe BIUSHUE
3JIEMEHTOB METAJUIOB HAa TIOYBY U BOJAHBIE OOBEKTHIL.

Juaementsl I w II rpynnm riaaBHbBIX NOATPYNN IEPUOAMYECKON  CHCTEMBI
J.1. MenneneeBa. O0mmas xapakTepucTUKa 3JeMeHTOB. DU3NYECKUEe U XUMUUYECKHE CBOWCTBA
MPOCTBIX BELIECTB. B3auMoaelicTBUE METAIOB C KUCIOPOJAOM, BOJAOW, HEMETAIAMHU,
kucioTaMu. OKCUIBL, NMEPOKCHUIIBI, CYNEPOKCUIBI, THAPOKCHIBI U COJM IIETOYHBIX METaJUIOB.
[lomyyenue, cBoiicTBa Oepuiiuss W MarHus, a Takke HX coenuHeHHd. CpaBHHUTEIbHAS
XapaKTEPUCTUKA CBOWCTB IIEJIOYHBIX M HICJIOYHO3EMEIBHBIX METAIOB M HX COECAUHEHUH.
KectkocTb BOJIBI.

OO0masi xapakTepucTuKa p-MeTa/LioB. O0mas xapakrepuctuka 3meMeHToB 11 rpymmbt
[JIABHOM MoArpynmnel nepuoaudecko cucremsl .M. MengeneeBa. Xumus aJIrOMUHHUSA:
HaXO0XJICHHE B IPUPO/JIE, TTOJTyUYEHHE B MPOMBIIIIEHHOCTH, (PU3HUECKHE U XUMUYECKUE CBOMCTRA.
[Tonydyenue n CBOMCTBA OKCOCOEIUHEHUMN U COJIEH ATFOMUHMUSL.

O0mas xapakrepucTuka d-MeTa/uI0B: pPACIpOCTPAHEHHE B TPUPOJE, METOIBI
NOJYy4YeHUsT U3 TPUPOJHBIX  COCITUHEHHMH, (U3MUYECKHEe UM  XUMHYECKHME  CBOMHCTBA.
3aKOHOMEPHOCTH B U3MEHEHUH (PU3UYECKHI 1 XUMHUUECKHUX CBOMCTB d-METaIoB B 3aBUCUMOCTHU
OT MX MOJIOKEHHMSI B IEPUOJUYECKON cucrteMe (B IepHoJe, Tpymnie). 3aKOHOMEPHOCTH B
U3MEHEHUU YCTOMUYMBBIX CTENEHEH OKHCIEHUS 3JIEMEHTOB d-MeTauioB OJHOrO0 Iepuoaa u
rpynnsl. XuMus skene3a. XUMHs MOTPYNNbl MapraHia: 3JIEKTpPOHHas CTPYKTypa, CTEIEHH
okucieHusa. CBOMCTBa KHUCIOPOJAHBIX COCTUHEHUN MapraHIia.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texkymuil KOHTpOJIb MO JUCLUIUIMHE IPOBOJIWUTCA ITyTEM KOHTPOJIS MOCEIAEMOCTH,
OLICHMBAHMsI BHIIIOJHEHHBIX KOJUIOKBHYMa 110 TeMe «CTpOoeHHE aToMa, IEPUOINYECKUI 3aKOH U
XUMHUYECKasi CBSI3b» M KOHTPOJIbHON paboThl Mo Teme «PacTBOpHI», TECTOB MO JEKIUOHHOMY
MaTepHuainy, KOHTPOJIS BHIIIOJHEHUS JOMAIIHUX U WHAMBHUIYAIbHBIX 3aJaHUN U (PUKCUpPYETCs B
(dbopMe KOHTPOJIBHOM TOYKH HE MEHEE OJIHOTO pasa B CEMECTP.

B xypce npumensercst 0amipHO-pEHTHHTOBAsI CUCTEMA!

Bun xoHTpOns Konuuecrso | bann MakcumanbHOE
KOJIMYECTBO 0aJlsIoB
Texymuii KOHTPOJIb
TecTpl 0 JTEKUUIM 5 1 5
OTyeTsl 110 JTabOPaTOPHOI paboTe 6 3 18
Jlomarnue 3aganus 4 1 4
NunuBunyansHOE 3a1aHue mo teMam 1—4 1 3 3
WNunuBuayanpHOE 3ajaHUE IO TeMaM 5, 6 2 5 10
KonnokBuym 1 15 15
KonTtposbHas padota 1 15 15
CymMMapHOe 4uciio 0aJIJIOB TEKYIIEro KOHTPOJIS 70
[TpomexxyTouHast arTecTamnus (3K3aMeH)
Buner (TeopeTnueckue BOIPOCH) 2 9 18
buner (mpakTuyeckue 3a1aHus) 2 6 12




CyMMapHOe 9nciio 0aijIoB MPOMEXYTOUHOM 30
aTTeCTalluHU

CyMMapHbIi PEUTHHT 10 KYypCy 100

B xone BbimonmHeHHs 71a0OpaTOPHOTO NPAKTUKyMa W TPU MPOBEACHUU TEKYIIETO
KOHTPOJIS IPOBepAroTcs 3Hanus, nonydaemble no MOIIK 1.1, MOTIK-3.2

OueHouHble MaTepHuajabl TEKYIIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Mupopmarnmst 06 oOpazoBaTenbHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTALMHU

JK3aMeH B MePBOM ceMecTpe IPOBOAUTCSA B YCTHOH (opme o Gmieram. J[o sx3ameHa
CTYJEHTBl JTOJDKHBI HaOpaTh 3a TeKylMi KOHTposib He MeHee 50 % ot olmiero KojudecTBa
6am1oB (70 6aymioB — MakcUManbHBIN 6ast). OleHKa BBICTABISETCS IPH CyMMUPOBAaHUM OajIoB,
MOJIyYEHHBIX 32 TEKYLIUH KOHTPOJb M 3K3aMe€H, KOTOPBIM JOJKEeH OBbITh CIaH HE MEHee YeM Ha
50 % ot makcuManbHOTO Oanta sk3amena (30 6anso.).

DK3aMEeHAIMOHHBIM OWJIET COCTOMT M3 JIBYX TEOPETHYECKHX BOIPOCOB, BKIIOYAs OJMH
BOIPOC N0 TeMaM 1—4 1 oauH Bompoc Mo Temam 5—6, IByX NPaKTHUECKUX 3aJaHui, KOTOpbIE
nposepsaroT 3HaHus o HMOIIK-1.1, MOIIK-1.2, MOIIK-3.1. Bpemsi mOArOTOBKH COCTAaBJISET
1 yac. Bpems orBera — 30 MUHYT.

OTBeTHl Ha TEOPETHYECKHME BOMPOCHI NMAIOTCS B pa3BepHyTOH (dopme. MakcumaabHOE
KOJINYECTBO 0aJlIOB 32 OTBET Ha OJJUH TEOPETUUYECKHI BOIPOC — 9 OasIoB.

IIpumepHBbIii epeYeHb TEOPETHYECKUX BOINIPOCOB:

1. OcHOBBI KBaHTOBO-MEXaHMUYECKOM MOJAENU CcTpoeHus aroma. KopmyckynspHo-
BOJIHOBAsI IPUPOJIA AJIEKTPOHA. Y paBHEeHHE e bpoitns.

2. Ilepnoguueckuii 3akoH .M. Menneneesa. Ilepuoauueckn U3MEHSIOUIMECS CBOWCTBA
XUMUYECKHX DJJIEMEHTOB: pa3Mep AaTOMOB M HOHOB, DJSHEpPrusl MOHH3ALUHU. Y KaXUTE
3aKOHOMEPHOCTH H3MEHEHHs JAHHBIX CBOMCTB IO NEpUOAAM M TpyIIaM IEepUOINYECKON
cuctemsl /.M. Mennaeneena.

3. KoBaneHtHass xumudeckas cBsi3b. CBONCTBO HaIllpaBIEHHOCTH KOBAJIEHTHOW CBSA3H.
[Tpumenenue Moaenu TUOpPUAN3ALIMA ATOMHBIX opOUTasneil 1uisi 00bICHEHUS MPOCTPAHCTBEHHOMN
CTPYKTYPBI ra3000pa3HbIX KOBAJICHTHBIX MOJIEKYII

4. OOmas xapaKTepuCTHKa 3JIEMEHTOB V TPYIIIbI TJIABHOW MOJATPYIIBI TEPHOINYECKON
cucrembl .M. Mengneneesa. IlpuponHsle cOoenMHEHMS, MOJNYyYEHHE a30Ta U €ro CBOMCTBA.
buonorunueckas posib azora.

5. KucnoponHble cCOEIMHEHHs Cepbl: OKCHABI CEpbl, CEpPHAas U CEPHUCTAsl KHUCIIOTHI.
[Tonydyenue, CTpoeHUE U CBOWCTBA KHUCIOPOJHBIX COCIMHEHUN cepbl. TOKCHYECKOE BIUSHHUE
OKCHJIOB CEPHI Ha OKPYKAIOLIYIO CpENy.

6. OOmias xapakTepUCTUKA JIEMEHTOB TIaBHOW moarpymisl Il rpynmel mepuognveckoit
cucremsl .M. MenneneeBa. [IpupoaHbie COEIMHEHHUs, NTOJIYYEHUE METAIJIOB U MX CBOMCTBA.
CoenvHeHus 3JIEMEHTOB TIaBHOW noArpynmnsl [ rpynmsl B mpupoHo# Bojie. KecTKOCTh BOIBI.

Kputepuu onieHHBaHus 0TBETA CTYJIEHTOB HA TEOPEeTHYECKHA BOMPOC:

e 8-9 0amIoB — CTYIEHT AEMOHCTPUPYET TIIyOOKOE 3HAHHE TEOPETUIECKOT0 MaTepHala,
yMeHHEe 000CHOBAaHHO M3JIaraTh CBOM MBICIIH 1O 00CYKIaeMbIM BOIIPOCaM, CIIOCOOHOCTH TMOJTHO,
MPAaBWJILHO W apTyMEHTHPOBAHHO OTBEYATh HA BOIMPOCHI, MPUBOJIUTEH MPUMEPHI, A0omycKkas 1-2
OIIMOKH, UCTIPABIISIEMbIC TTOCIIE HABOSAIINX BOIIPOCOB MPETOIABATENIS;

e 6-7 OalZIOB — CTYJIEHT JEMOHCTPUPYET 3HAHHE TEOPETHUYECKOI0 MaTepuaia, ero
MOCJICIOBATEIbHOE M3JI0KEHHE, CIIOCOOHOCTh MPHUBOJIUTH MPHUMEPHI, JOMyCKaeT 3—4 OIIMOKH,
UCIIPABIIIEMbIE MTOCIIE HABOASAIIUX BOIIPOCOB MPEIO1aBaATENS,

e 4-5 0a/uIOB — CTYACHT JIEMOHCTPUPYET 3HAHWE TEOPETUICCKOIO MaTepHaa, J0MmycKas
OIMMOKA B €ro JIOTMYECKOM TIIOCJICIOBATCIIbHOM W3JIOKEHUH, 3aTPYAHICTCS B IOCTPOCHUH




APTYMCHTUPOBAHHOTO OTBCTA Ha IIOCTaBJICHHBIN BOIIPOC U MPUBCACHUU IMIPUMCPOB, MOXKCET
UCTIPAaBUTH OIIMOKHM B OTBETE MPU HABOSIIUX BOIPOCAX MPETIOIaBaTEIIs;

e 1-3 QammoB — CTYACHT JOEMOHCTPHpPYeT (parMeHTapHOe 3HaHHUE TEOPETHUECKOTO
Mmarepuaia, He CIOCOOEH JaTh apryMEHTHPOBAHHBI OTBET Ha IOCTABJICHHBIH BOIPOC C
MMPUBCACHUCM NPUMECPOB, MOXKCET UCITPABUTH CBOU OI_HI/I6KI/I TOJIBKO C IMTOMOLIBIO IMTPEIIOAaBaTCIIA.

e () 6amIoB — CTYZEHT HE CITOCOOCH JIaTh OTBET HA TEOPETUUCCKUI BOIIPOC.

PemreHne npakTU4eCKOro 3aJaHus NPUBOAUTCS B Pa3BEPHYTOM BHUJIEC B IHCbMEHHOHN
dbopme. MakcuMaabHOE KOJIMUECTBO OAJIJIOB 32 OJHO 33/IaHKe — 6 0asIoB.

IIpumepHbIi epevYeHb NPAKTUYECKUX 3aJAHUI:

1. PaccmotpuTe crpoeHue aroma Ta. 3amumuTe MOMHYI W KPAaTKYIO JIIEKTPOHHYIO
dbopmyny. YKaxuTe pacupeneieHrue 3JIEKTPOHOB MO YHEPreTUYECKUM YPOBHsIM (2, 8 W T.1.);
n300pa3uTe SHEPreTUYECKyl0 IMOCeI0BaTEeIbHOCTh BCEX YPOBHEH, MOAYpPOBHEH B BHUjE
sHepreTudeckoi auarpamMmbl. CocTaBbTe TaOJIMIy KBAaHTOBBIX YHCEN MJIsi BCEX BAJIEHTHBIX
AIIEKTPOHOB.

2. N300pa3ute mepekpblBaHWE aTOMHBIX opOuTanedl (¢ y4eToM THOpUIW3aIuu) TMpU
00pa30BaHUM KOBAJEHTHOW XMMHUYECKON CBSI3U B ra3oo0pa3Hoii monekyne PbCl,. Ykazare Tum
CB3M (O- WMIM T - CBSI3b), YHUCIO TOJEJICHHBIX M HEMOJEJICHHBIX 3JEKTPOHHBIX THap
HEHTPAJIBLHOTO aTOMa, IPOCTPAHCTBEHHYIO KOHPUTYPALIUIO MOJIEKYJI.

3. Duepruss ['mb0ca, kKak KpuUTepHii BO3MOXHOCTH U HEBO3MOXXHOCTH XUMHYECKOTO
npouecca. Onpenenure BO3MOXKHO JIM NMpoTekaHue XUMHU4ecKod peakuuu TiOyms) + 2Cm) =
Ti(s)+ 2CO(r) B crangapThbix ycnoBusx (Hp= 718 xJIx, AS, = 365 JIx/K).

4. Jlnsg yCcKOpeHHUsl peakiiu, MPOTEKarolleid B pacTBOpe, MPEnojiaBaTelb PEKOMEHIYET
HOJOTPETh COAEPKUMOE MpoOHupku. Onpenenure Bo CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEaKIIHH,
€caM TeMIIepaTypa peaknuoHHoi cmecu mosbicunach ¢ 20 °C go 100 °C u TemmeparypHbIii
KO3 PHUIIMEHT CKOPOCTH PEAKLIUU paBeH 2.

5. 3anumuTe B MOJIEKYJISIPHOM M WOHHOM BHE ypaBHeHus ruaponusa cosieir FeCls.
Ykaxute cpeny pactBopa. O0bscHUTE, KAKUM 00pa30M MOKHO YMEHBIIIUThH CTENIEHb THAPOIIN3A
AHHOU COJIH.

6. HUcnonb3yss Meron mnonypeakiuid, mnoadepute Ko3()PUIMEHTHI B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHON PEaKINU. Y KaKUTE OKUCITUTENb U BOCCTAHOBUTEIT.

KMnO4++KCl1 + H,SO4— Cl, + MnSO4 + K,SO4 + HO.

Kpurtepun oneHuBaHNs 0TBETA CTYJACHTOB Ha NPAKTHYECKHUE 3aIaHHS:

e 6 OaIOB — CTYAEHT BBINOJHSAET MOJHOCTBIO MPAKTHUYECKOE 3aJaHHe, MPUBOJIUT
Pa3BEPHYTOE PELICHUE, JACT MOSICHEHUE X0/1a PEILICHHUS.

e 4-5 QaiIoB — CTY/AEHT, BBINOJHSAET MPAKTUYECKOE 3a/laHue, TPUBOIUT Pa3BEPHYTOE
pelieHue, JaeT MOSICHEHHWE XO/a peleHHs, JomyckaeT 1—2 ommOKu, HCIpaBiseMble MOCTe
HaBOJSIIUX BOIIPOCOB MPENOAaBaTeNs;

e 1-3 GayJIOB — CTYJEHT, BBIIOJIHSIET MPAKTUUYECKOE 3aJaHue, JOMYCKasl CYIIeCTBECHHbIC
OIIMOKHU, KOTOPbIE MOXKET UCTIPABUTh TOJIBKO C MOMOIIBIO MTPEToaBaTes;

e () GayIOB — CTYAEHT, HE CIIOCOOEH BBHIMOJHUTH MPAKTUYECKOE 3a/IaHuE.

Pesynbrarel  2K3aMeHa  ONPEAENAIOTCA  OLEHKAMH  «OTIMYHO»,  «XOPOIIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIBbHO». KpuTepuil olleHNBaHUs:

Onenka basel 3a kype
OTJINYHO 81 -100
XOpOIIO 64 — 80
YAOBJIETBOPUTEIHLHO 51-63
HEYJIOBJIIETBOPUTEILHO 0-50




OHGHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTall pasMCIICHbI Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOM  TpoOrpaMmey -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOOMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc 1O JUCIUIUIMHE B OJCKTPOHHOM YHUBEPCHTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=21773

0) OrieHOYHBIC MaTepHaNIbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOW aTTecTalu II0
JTHUCIHATIIHHE.

B) [Inman naGopaTOpHBIX 3aHATHH MO JUCHUTUIMHE.

r) Metoauveckre yKka3aHus 10 OPraHu3alii CaMOCTOSITEIbHOM pabOTHI CTYICHTOB.

n) Peiitunr kypca.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JuTEparypa:

— AxwmeroB H.C. O0mas u Heopranudeckas xumus. M.: Beicmas mkomna, 2001, 743 c.
(HocrymHo B 6ubnuoTexe 1Ty, AJIEKTPOHHAS BEPCHUSL:
https://moodle.tsu.ru/course/view.php?id=18283; http://lib.maupfib.kg/wp-
content/uploads/2015/12/ahmetov_obshaia i_neorganicheskaia_himia 2001.pdf).

— Heoprannueckas xumus: B 3 1 /Ilox pen. FO.[[. Tperpsaxoa. — M.: U3zn. Llentp
«Axkagemusi», 2004. — T. 1. 233 c.; T. 2. 365 c.; 2008. T. 3. 348 c. (doctymHO B OuOIHOTEKE
1Ty, 3JIEKTPOHHAS BEPCUS: https://moodle.tsu.ru/course/view.php?id=18283;
http://lib.maupfib.kg/wp-content/uploads/2015/12/glinka_obshaja_himija.pdf.

— Epmos 1O. A. O6mias xumus. buodusnueckas xumusi. Xumusi OMOTEHHBIX 3JIEMEHTOB
B 2 xH. Knura 1: yuebnuk s By3oB/ 1O. A. Epmos, B. A. Ilonkos, A. C. bepnsiaa. — 10-¢
u3a., wcenp. w  gom.— MockBa: MsmarenbctBo  FOpaiit, 2020.— 215c¢. (URL:
https://urait.ru/bcode/452203).

— Xaxanuna T. . Xumwus okpyxaromient cpeapl: yueOHuk st By3oB / T. Y. Xaxanuna,
H.T. Hukutuna, W. H. IleryxoB. — 3-e wu3n., mepepab. m mom. — Mocksa: M3marenbcTBO
KOpaiit, 2022.— 233 c¢. (O6pasoBarenbHass miarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/488615)

— JlaGopaTopHBIi MpPakTHKyM IO OOImEeld ¥ HEOPraHWMYeCKOW XUMHUHU: Yy4eOHO-
METOJMYECKOe IMOcoOue i CTyAeHTOB | Kypca buomormueckoro WHCTUTYTa HampaBlICHUN
noarotoBku 020400 — «ouomnorus» u 021900 — «mouBoBeaeHue» / Tom. roc. yH-T, Xum. dax.,
[Kad. neopr. xumunn; coct. JI. A. bobkosa, H. M. Koporuenko]. - Tomck: Uznarensckuii Jom
Tomckoro rocynapctseHHoro yausepcurera, 2015. - 113 c.: wi. (JoctynHo B Oubmmoreke TI'Y,
JJIEKTPOHHAs BEpCUSL: URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503089).

— Meroauueckue wmarepualibl ISl MOATOTOBKH K CEMHUHAPCKUM 3aHSTHSIM  I10
nucturinae "OO1ast ¥ HeopraHuyeckass Xumus'": st CTyaeHToB 1-ro kypca buomornueckoro
UHCTUTYTA HanpaieHuid nmoaroroBku 020400 - "Ouonorus" u 021900 - "mouBosenenue" / Tom.
roc. yH-T, XuM. (ak., [Kad. neopran. xum.; coct. JI. A. bobkora]. - Tomck: U3parenbckuii Jom
Tomckoro rocymapcrBenHoro yHusepcutera, 2015. — 43 c. ((HoctynHo B 6ubGmuoteke TI'Y,
3JIEKTPOHHAs BEpCHSL: URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503096).

0) JOMOJHUTEIbHAS TUTEpATypa:

— AxwmeroB H. C. JIabopaTopHble 1 cCeMHHAPCKUE 3aHATHS 10 00IIeH 1 HEOPraHUYECKOU
xumun / Axmeto H. C., AsuzoBa M. K., baneiruna JI. U.. - Cankr-IlerepOypr: Jlans, 2021. -
368 c. URL: https://e.lanbook.com/img/cover/book/168686.jpg




— Cnuneie B.1., Mapteinenko JI.M. Heoprannueckas xumus, Y.1,2. M.: U3n-s0 MI'Y,
1991, 1994, 620 c, 624 ¢ (anmekTpoHHas Bepcus: https:/www.studentlibrary.ru/book/5-211-
02494-X.html )

— TI'muaka H.JL O6mas xumus. Yyebnoe mocoome. M3n. Kuopye, 2016. — 752 c.
(HoctymHo B 6ubnmuoTexe 1Ty, JIEKTPOHHAS BEPCHUSL:
https://moodle.tsu.ru/course/view.php?id=18283; http://lib.maupfib.kg/wp-
content/uploads/2015/12/glinka_obshaja_himija.pdf).

— XaxanwHa, T.MW. XwuMuueckue OCHOBBI OKOJOTHH: YYEOHUK IS CPEIHETO
npodeccuonanbHoro obpasosanusi / T. . Xaxanuna, H. I'. Hukutuna, U. H. Ileryxos. — 3-e
u3a., mepepad. u mon. — Mocksa: MznmarensctBo FOpaiit, 2022. — 233 c. (O6pa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/491478).

B) pecypchl cetu HTEpHET:

— DOnexktponHblid kypc: ['muaka, HJI. O6mas xumus B 2 T. Tom 1: yueOHUK 1151 BY30B /
H. JI. 'nmunka; mox penakuueii B. A. [Tonkosa, A. B. babkoBa. — 20-e u3z., nepepab. u gom. —
Mocksa: U3narensctBo FOpaiit, 2022. — 353 ¢. (O6pa3zoBarenbHas miatdopma FOpaiit [caiiT].
URL: https://urait.ru/bcode/490493).

— Ily3akos, C. A. Obmas xumusi, COOpHHUK 3a7a4 U YIPAKHEHHUI: yueOHOE OCcCoOOue s
By30B / C. A. Ily3ako, B. A. IlonkoB, A. A. ®ununmnoBa. — 5-¢ u31., nepepad. u A0m. —
Mocksa: U3natenbctBo HOpaiit, 2022. — 251 c. (O6pazoBarensHas miatdopma KOpaiit [caitT].
URL.: https://urait.ru/bcode/488833 ).

— bmunos, JI.H. DOxomorus: ywyeOGHoe mocobue mns By3oB/ JI. H. biuHos,
B. B. [lonsixoBa, A. B. Cemenua; mnon o6meri penakuuedr JI. H. bimnoBa. — Mockaa:
NznarensctBO FOpaiit, 2022. — 208 c. (O6pa3oBarenbHas miardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/489593).

13. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO PacHpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BrirouaeT NMpHIIOKEHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0anyHO AOCTYyIHBIE obnaunble TexHonoruu (Google Docs, Slnnexc Auck u T.1L.).

0) nH(hOpPMAIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DIEKTPOHHBIN KaTajor Hayuanoit OnoOIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas OoubmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.lanbook.com/
— 3bC KoncynbraHt cTyneHTa — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiatdopma FOpaitt — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHH4YeCKOe o0ecnevyeHne

AynuTtopuu AJ1s IpoBeIeHHs 3aHATUH JIEKIIMOHHOTO THIIA.

AynuTtopun Ui npoBeneHus nadopatopHbix 3aHATHH (Ne 221 u Ne 219, 6-ro yueGHOTO
kopnyca TI'Y), WHAWBUIyaJIbHBIX M TPYIIOBBIX KOHCYIbTAIlMH, TEKYIIET0 KOHTPOJSI H
IPOMEXYTOUHOU aTTecTanuu. JlJabopaTropun oCHaIIEHB! BBHITSHKHBIMU M CYIIMIBHBIME HIKahaMH,
My(densiMi, TEXHOXUMHUYECKMMH BECaMH, 3JIEKTPOIUIUTKAMH, AUCTIIIIATOPAaMH, LEHTpUuyramu,
TEPMOMETPAMH, CTEKISHHOH M (apdopoBoil mocymoil, HEOOXOAMMBIMU MJIsi BBITOJTHEHHS
71a00paTOPHBIX pabOT peaKTHBAMHU.



[TomerieHust 11 CaMOCTOSITENIbHONW paboTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKON U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pazpadoTunkax

XamunoBa Ompra CepreeBHa, KaHIUIAT TEXHUYECKUX HAYK, JMAOLEHT Kadeapsl
Heoprannyeckoit xumun HU TT'Y.



