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Pa6ouas nporpamma qucuummuasl (MK, TIM) BJ1.7 Xumus

paspabotaHa B cooTBeTCTBHHU ¢ DenepalbHbIM rocyJapcTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CPEAHETo 00IIero
obpazoBanus oT 17 mas 2012 . Ne413 ¢ u3MEHEHUSIMU U IOTIOJTHEHUSIMHU, 00pa3oBaTesIbHOI MporpaMMoit MUHIIpOCBeeHUs
Poccun ot 23.11.22 Ne1014.

®dopma oOyaeHHS OYHas

OBFBEM JIMCIUATIIMHBI (MJIK, ITM) B YACAX C YKABAHUEM OBSIBATEJIbHOM U MAKCUMAJIbHOM
HATPY3KHN OBYYAIOIINXCS

YacoB 110 yueOGHOMY ILIaHy 78 DopMbI IPOMEKYTOUHOH aTTECTALNH:
B TOM YHCIIE: 3auer (2 cemectp)
00s3aTenbHAs HArpy3Ka 78

CaMOCTOATECIIbHAA pa60Ta -

KOHCYJIbTalluH -

Pacnpenenenue yacos qucunmimubl (MK, IIM) no cemectpam (Kypcam)

Cemectp
(<Kypc>.<Cemectpua | 1(1.1) | 2(1.2)
Kypee>) Hroro
Henens 34 44
Bun 3ansaTuii vio | po|vo| po| vo PII

Kombunmp.ypoku 18 (18 |24 |24 |42 |42
JlaGopatopHsie 12 |12 |16 |16 |28 |28
IIpakTuueckue 4 14 (4 |14 |8 8
HWroro ayn. 34 134 |44 |44 |78 |78
KonTaktHas pabora 34 134 |44 |44 |78 |78
Hroro 34 (34 |44 |44 (78 |78




1. AHHOTAIIUA JUCHHUITVIMHBI (MK, IIM)

CoBpemeHHas MOJeNb CTpOeHUs aToMa. CHMBOJIIMYECKHUH A3BIK XUMUU. XUMHYECKHUI 3JIEMEHT. DIEKTPOHHAS
KoH(purypanus aroma. Kinaccupukamus XHMHYECKHX 3JIEMEHTOB (S-, p-, d-aimeMeHThl). BajeHTHBIE 3JIEKTPOHBI.
BaneHTHOCTh. DJIEKTpOHHAS MPHUPOJIA XUMHUUIECKOW CBSA3U. DJIEKTPOOTPHIATEIHHOCTh. BHIBI XHUMHUYECKOW CBS3H
(koBajeHTHAas, WOHHAs, METaJUIMYecKas, BOJOPOIHAasi) W CcHocoObl ee oOpa3oBaHusA. PemeHune 3amaHuil Ha
UCIIOJIb30BaHHE XMMHUYECKOW CUMBOJHKH M HAa3BaHUU COEJUHEHHII MO HOMEHKJIAType MEXIYHApOJHOIO COI03a
TEOPETHYECKOW M MPHUKIAAHOW XWMHUU W TPHUBHANBHBIX HA3BaHUH IUISI COCTABICHHWS XUMHYECKHX (OPMYI
JBYXaTOMHBIX COCJIMHEHHH (OKCHUAOB, CyNb(HUA0B, THIPUAOB U T.N.) U OPYTUX HEOPTaHUYECKUX COCTUHEHUI
OT/AENBHBIX KJIAacCCOB. Xumuueckue 6ewjecmea 6 HCeie3H000podcHoM Xossaticmee. llepuoanueckas cucTeMa
xumuueckux 3nemeHToB .M. MengeneeBa. ®duszuueckuid cmbica Ilepumonuueckoro 3akona J[.MI. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XMMUYECKHUX DJIEMEHTOB, 00pa3yeMbIX MMH MPOCTHIX M CIIOKHBIX BEIECTB B
COOTBETCTBUHU C MOJOKEHUEM XMMHUYECKOro 31eMeHTa B [lepuoauueckoil cucreme. MUpoOBO33peHUECKOE U HAydHOE
3HaueHue [lepumonmueckoro 3akona J[.M1. Menzneneesa. [Ipornossr JI.11. MenaeneeBa. OTKpHITHE HOBBIX XUMIYECKHX
snemeHTOB. Knaccudukanus ¥ THNBI XUMHYECKUX PEAKIMH C y4acTHEM HEOpraHmdeckux BemecTB. CocTaBlieHHE
YpaBHEHUH peaknuil COeIMHEHHS, Pa3JI0KECHHs, 3aMelleHHus, oOMeHa, B T.4. PEaKOUil TOPEHHS, OKHCICHHUS -
BOCCTAaHOBJICHHS. YPaBHEHHsS OKHCIECHHA-BOCCTaHOBIEHUs. CTeneHp okucileHus. OKHCINUTEIb U BOCCTAHOBUTEINb.
CocraBneHne M ypaBHHUBAaHUE OKHCIHWTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMH METOIOM JJIEKTPOHHOIrO OanaHca.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH B IPHUPOJE, NPOU3BOACTBEHHBIX MPOLECCAX M KHU3HEIACATECIbHOCTH
opranu3MoB. Teopus 31eKTpoIuTUYECKON qucconuanuu. MoHbl. DIEKTPOIUTHI, HEIJIEKTPOJIUTHL. Peakiiuu HoHHOTO
obmena. CocraBiieHHE peakUUii HOHHOrO OOMeHa ITyTeM COCTaBJICHHS HMX MOJHBIX W COKpAllleHHBIX HOHHBIX
ypaBHeHUH. KHCIIOTHO-OCHOBHBIE peaKIMH. 3aJaHus Ha COCTaBICHHUE MOHHBIX peakiuil. IIpeameT HeopraHuueckoi
xumuu. Kinaccudukanus HeopraHU4ecKuxX BeIIeCTB. Heopeanuyeckue geuecmaa 6 Jceie3H000POICHOM X03siicmeae.
IIpocTeie U cnokHble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KUCIOTHI, COJIH).
B3anMocBA3b HEOPraHUYECKUX BEUIECTB.

ArperaTHple COCTOSIHHA BemecTBa. Kpucrammmueckue M aMopdHBIE BemecTBAa. THIBI KPHCTAIIHMYECKUX
pemeTok (aToMHas, MOJIEKYJIsIpHAsl, HOHHAS, METaJUInYecKas). 3aBUCUMOCTh (PU3MUECKUX CBOHCTB BEIIECTBA OT THIA
KPHUCTAJUIMYECKON pEemeTKU. 3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH BELIECTB OT BHAA XUMHUYECKOH CBSI3M W THIA
KpucTamnueckoi pemeTku. [Ipuumasl MHOrooOpa3us BemecTB. HoMeHKIaTypa HEOPraHNYECKUX BEIIECTB: HA3BAHHE
BEIIECTBA MCXOAS M3 MX XMUMHYECKOH (OPMYINBI WIM COCTABJICHHE XWMHUYECKOH (OPMYyIBl HCXOAS W3 Ha3BaHUSA
BemecTBa 1o MexnayHapoxuoit (MIOITAK) mnu TpuBmanpbHON HOMEHKIaType. PemieHme mMpakTUYECKUX 3aTaHHUH IO
KjIaccuuKanuu, HOMEHKJIAType U XUMHYECKUM (GopMysiaM HEOpraHMYEeCKUX BELIECTB Pa3IMYHBIX KJIACcCOB (yrapHbIA
ra3, yrJIeKHCIBIH ra3, aMMHak, ramieHas H3BecTb, HeEralieHas H3BEeCTh, IHUThEBas COJAa M JAPYTHX): Ha3plBaTh U
COCTaBJIATH (POPMYIIBI XUMHUYECKUX BELIECTB,

OTIpeNesIsATh IPUHAJIEKHOCTD K Kiaccy. MICTOYHNKN XUMHUUYECKOW HHpopManuu (CpelcTB MacCoOBO HHPOPMAIUH, CETh
WnrepHer u npyrue). I[Touck uHpOpMauu 1Mo Ha3BaHUSAM, HIEHTU(UKATOpPAM, CTPYKTYpPHBIM (opMynam. MeTaisbl.
O6mue ¢pu3mdeckne U XUMUYECKHe CBOHCTBa MeTatoB. CrocoOb! MosydeHnsl. 3HaUeHHe METAJIJIOB ¥ HEMETAJUIOB B
IPUPOJE M KU3HEICATEIHLHOCTH YeJOBeKa M OpraHn3MoB. Kopposus MeTayIoB: BHABI KOPPO3WHU, CIOCOOBI 3alIUTHI
MeTaJuIoB OT Koppo3uu. Hemerannsl. O0Omue ¢pu3mdeckue 1 XUMHYECKHE CBOIICTBA HEMETAJIOB. THIIMYHBIE CBOHCTBA
HemeTawioB 1V- VII rpynn. Kiaccupukanus 1 HOMEHKIATypa COCIMHEHUN HeMeTalaoB. KpyroBopoTsl OMOTEHHBIX
3JIEMEHTOB B NMpUpPOJe. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEUIeCTB (OKCUOB, THIPOKCHIOB,
KHCIIOT, COJIEH M JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHMH, BEICIINX
OKCUJIOB U IuApoKkcunoB. IlosiBaeHUEe U pa3BUTHE OPraHUYECKOM XMMHUU Kak Hayku. I[Ipeamer opraHu4eckoil XMMUMU.
Opzanuueckue eewjecmea 6 Hceie3HOOOPOHCHOM Xo3Alicmee. MeCTO U 3HaUYCHHE OPraHWYECKOM XMMHUU B CHCTEME
€CTECTBEHHBIX HayK. XUMHUUYECKOE CTPOCHHUE KaK MOPSAI0K COCIMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTH.
OCHOBHBIE TOJIO)KEHUS TEOPUH XMMHYECKOTO CTPOCHMS OpraHHueckux coeamHeHuit A.M. ByrnepoBa. YrmepoaHsrit
CKeJIET OpraHMYeCcKON MOJEKYIbl. 3aBUCHMOCTh CBOHCTB BEIIECTB OT XUMHUYECKOTO CTPOEHHUS MoJIeKyl. M3omepus u
nuzoMmepsl. [loHsarue o ¢pyHkuuoHanpHoW rpymnmne. Pagukain. [TpuHIMIBI K1acCH(pUKALUN OPTraHMYECKUX COEIMHEHUH.
MexayHaponHas HOMEHKJAaTypa M NPUHIMIIBI HOMEHKJIATYpHl OpraHudeckux coeauHeHuil. Ilomstue 006
a30TCOACPIKAIIMX COCJUHEHHUAX, OHOJIOTMYECKH aKTHUBHBIX BemecTBax (yrieBojax, XHupax, Oeiakax H ap.),
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUAX (MOHOMEp, MOJIUMEp, CTPYKTypHOEe 3BeHO). (DU3UKO-XUMHUECKHE CBOMICTBA
OPTraHWYEeCKUX COECJAMHEHHH OTIENBbHBIX KJIAcCOB (0COOEHHOCTH KiacCH(HMKAIMU W HOMEHKJIATypbl BHYTPH Kiacca;
TOMOJIOTHYECKHH psaAx n obmas Qopmyna; u3omepus; (u3MUECKHe CBONCTBA; XHMHYECKHE CBOMCTBA; CIOCOOBI
MOJTYy4YCHHS):

- IpeenbHbIe YTIEBOI0POIEI (AIKaHbI U IIUKJIOANKaHbl). [ OpeHne MeTaHa KaK OJWH U3 OCHOBHBIX HCTOYHHKOB TEIlJIa B
MPOMBIIIJIEHHOCTH U ObITy. CBOIICTBAa MPHUPOIHBIX YIJIEBOJOPOAOB, HAXOXKICHHE B IPUPOJE U MPUMEHEHHUE aJKAHOB;

- HempeeabHbIe (aJIKeHbI, AIKWHBI M aJIKaJUEHBI) ¥ apOMaTHUYECKHE YTIIEBOAOPOALl. ['opeHne aneTniaeHa Kak HCTOYHUK
BBICOKOTEMIIEPATYyPHOTO MJIaMEHH /IS CBAPKH U PE3KH METAIIOB,

- KHCIIOPOCOepKAIIHE COSTUHEHUS (CTUPTHI U (EeHOIBI, KapOOHOBBIE KUCIOTHI ¥ 3(DHUPHI, aJIbACTHIBI H KETOHBI, KHUPHI,
yriaeBoasl). IlpakTnyeckoe NpUMEHEHHE OSTHICHIVIMKONS, TiHLepuHa, ¢eHona. IlpumeHenue dopmanpaeruna,
aneTajgbAeTH/Ia, YKCYCHOW KHCIOTHI. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT. MolomKe cBOiicTBa Mblja.

- a30TcojiepiKallne CoeTMHEHNs (aMUHBI M aMHUHOKHUCIIOTHI, OelIKK). BrIcOKOMONEKysipHbIe COeAMHEHUs (CHHTETHYECKUE U
Ouonornyecku-akTUBHbEIE). MOHOMEp, MOJIMMeEp, CTPYKTYpHOE 3BeHO. [lomMepu3anus 3THIIeHa KaK OCHOBHOE HallpaBJICHUE
€ro UCIOIb30BaHUs. [ eHeTHuecKas CBsI3b MEXAY KJIaCCaMM OPTaHUYECKUX COeANHEeHUH. bruooprannueckue coeuHEHUsI.




[Ipumenenune u Ouosioruueckast posib yrieBogoB. OKHCICHHE YIJIEBOJOB - UCTOYHUK SHEPTHM XXUBBIX OPraHHU3MOB.
OO6macTi IpuUMEHEHHUs aMHHOKHCIOT. [IpeBpamenus OenkoB NMUIU B opraHu3Me. buonorudyeckne QyHKIWH OEIIKOB.
buonoruueckne QyHKkmuu KuUpoB. Poib OpraHWYecKO XHMHUH B pEIICHWH MNPOOJIEeM IHIIEBOW O€30MmacHOCTH.
Hcnonvzosanue xumuyeckolu mepMuHoIo2uu OJisi NPUHAMUSL peuleHUll 6 KOHKPEMHbIX JHCUSHEHHbIX CUMYAYUX U
cumyayusax pazHoz2o pooa Ha dicene3noi dopoze.

Pons opraHmdeckoid XMMHUHU B PEHICHUHU IPOOJIEM IHEPreTHUECKONH OE30MacHOCTH, B Pa3BUTHH MEIUIUHEL,
CO3/IJaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB SHEPruu (anbTEpHATUBHBIE MCTOYHUKH dHepruu). OmacHOCTH
BO3/IEHCTBHS Ha JKUBbIE OPTaHU3MBbl OPTaHUYECKUX BEIIECTB OTAENBHBIX KJIaccoB (YriaeBOAOPOJBI, CIIUPTHI, (hEHOIIBI,
XJIOpOpPTaHUYECKHE IPOU3BOJHBIC, albJETUAbl U JAp.), CMBICI MOKa3aTess NMpeAesbHO JOMyCTUMON KOHIIEHTPAIUH.
CKOpOCTh peaklHH, €€ 3aBHCHUMOCTb OT Pa3jIUYHBIX (AaKTOPOB: HNPHUPOABI PEArupyrIIUX BELIECTB, KOHIEHTPALUU
pearupyomux BeIIEeCTB, TEMIEpaTypbl M IUIOIAIN PEaKIMOHHOW MOBEpXHOCTH. TemioBbie 3P PEeKThl XMMHUYECKHX
peakuuii. 9k30- ¥ IHIOTEpMHUYECKHE, peakini. OOpaTUMOCTh peakiuii. XMMUYeCKOoe paBHOBECHE U €I'0 CMEIICHHE MO0
JIEHCTBUEM Pa3IUYHBIX (PaKTOPOB (KOHIEHTPAIUs PEareHTOB MM NMPOAYKTOB PEaKIUH, JaBICHUE, TEMIIEpaTypa) A
CO3JaHMSl ONTHUMAJIbHBIX YCJIOBUW MpOTeKaHUs XuUMHuueckux npoueccoB. [Ipunuun Jle Hlatense. PacTBopeHune kak
¢u3uKo-xuMm4eckuii mpomecc. PactBopsl. CiocoObl MPUTOTOBIEHUS pacTBOpoB. PacTtBopmMocTh. MaccoBas moust
pacTBOpeHHOTo BemecTBa. CMBICH MOKa3aTess NPEeAEIbHO JOMYCTUMOM KOHIICHTPALINU U €r0 UCIIOJIb30BaHUE B OI[CHKE
9KoJOrudeckoit Oe3zonmacHocTH. IIpaBmia SKOJOTHYECKH II€JI€CO00pa3HOr0 TOBENEHHS B OBITY M TPYHOBOH
JIEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO 3I0POBbS M OKPYXaloNieil NMpUPOAHON Cpedbl; ONMTACHOCTh BO3AEHCTBHS Ha
KUBBIE OPTraHWU3MBl OIPEACIICHHBIX BEUIECTB. PeuieHue npakmuxko-opuenmupo8anHblX pAcyemubiX 3a0anuti Hd
pacmeopwvi, UCnob3yemvle 8 O0biMOBOU U NPOU3EOOCMEEHHOU OeamenbHOCcmu 4Yenosexka. HoBeWmue NOCTHXKEHUs
XUMHUUYECKON HAayKM M XMUMHYECKOM TeXHOJOTHH. Poiap XuMuM B 006€CHEYEHHUM 3KOJIOTHYECKOH, IHEPreTUYeCKOH U
MUIIEBOH 0€30MacHOCTH, Pa3BUTHH MEAMUMHBL. DPaxkmonozuyeckue c8edenuss 0 C8oUCmeax, cocmage u 6e30nacHom
UCNONb306AHUU BAXCHEUUUX OP2AHULECKUX U HEOP2AHUYECKUX GeUjecE 6 DblmY U 6 JICee3HO00POICHOM X03Alcmae.
[IpaBuna moucka M aHajdM3a XUMUYECKOW HMH(OpPMAnUM W3 Pa3IUYHBIX HUCTOYHUKOB (HayuyHas M yueOHO-Hay4dHas
IuTepaTypa, CpeicTBa MaccoBoi mH(popmanuu, cets VIHTEpHET).

*30ecy u 0anee no mekcmy npopeccuoHanbHO OPUEHMUPOBAHHBLE DIIEMEHMbL COOEPIUCAHUSL 8bIOCNEHbL KYPCUBOM.




2. MECTO JUCHMILTUHBI (MK, IM) B CTPYKTYPE OBPA3OBATEJIbLHOUW ITPOT'PAMMBbI

Ko aucuumimHer: |BI[.7

2.1

TpeGoBanus k npeaBapUTeIbHOMN MOATOTOBKE 00y4aK0OIIerocs:

211

IIJI.1 Maremarnka

2.2

JMCHUIIMHBI M IPAKTUKM, JJIsl KOTOPBIX 0cBOeHMe JaHHO# mucuunaunnbl (MK, ITM)
He00X0IMMO KaK IpelIecTBYIONIee:

221

EH. 04 Dxoorus Ha 5KeJIe3HOI0POKHOM TPAHCIIOPTE

3. IIEJIU 1 IIEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110 AUCHUITJIMHE (MK, IIM),
COOTHECEHHBIX C INIAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHHU S OBPA3OBATEJIBHOM

B pesyabrare ocBoenus aucuuminabl (MK, IIM) o0yuarommiicst 10/KeH

3.1

HeJ]l/l M3y4YeHUS TUCHUIIUHBI

3.11

@OopMHUPOBAHKUE Yy CTYIEHTOB IMPEJCTABICHHUS O XUMHUYECKOW COCTaBJISIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa KaK OCHOBBI NPUHATHSA PELIEHUN B JKU3HEHHBIX U IMPOU3BOACTBEHHBIX CHUTYaIUSX,
OTBETCTBEHHOT'O MOBEACHUS B IIPUPOIHOI cpefie.

3.2

3agaun n3ydeHus TUCHHIIUHBI:

3.21

chopMupoBaTh NMOHUMAaHHE 3aKOHOMEPHOCTEW IPOTEKAHUS XMMHUYECKHX IIPOLIECCOB M SIBICHHH B
OKpYXKalollel cpene, LENOCTHOM HAayyHOM KapTUHBI MHUpPA, B3aUMOCBA3M M B3aUMO3aBUCUMOCTHU

3.2.2

Pa3BUTb YMCHHUA COCTABJIATH q)OpMyJ'IBI HCOPraHMYCCKUX U OPraHUYCCKUX BCIICCTB, YPABHCHUS
XUMHYCCKUX peammﬁ, OOBACHATh HUX CMBICJI, HHTCPHPETUPOBATL PE3YJIbTATbl XHUMHUYCCKUX

3.23

copMHUPOBATh HABBIKH IPOBEACHUS MPOCTEHIINX XUMHIECKUX IKCIIEPHMEHTAIBHBIX HCCIIEAOBAHUN C
cOOJTI0/IeHIEM TTPaBUII 0E30MACHOT0 OOPAILEHHUS C BEIECTBAMHU U JIa00OPaTOPHBIM 000pyJ0BaHHEM;

3.24

Pa3BUTb YMCHHSA UCIIOJIB30BaATh I/IH(i)OpMaLII/IIO XUMHUYECKOI'0 XapakTepa U3 pasjindyHbIX HCTOYHHUKOB;

3.25

c(hopMHUpPOBATh YMEHHSI TPOrHO3UPOBATH MOCIIECTBHS CBOCH JCATCILHOCTH U XUMUYCCKUX MIPUPOIHBIX,
OBITOBBIX M MPOU3BOJICTBCHHBIX MPOIECCOB;

3.2.6

chopMupoBaTh MOHUMAHHUE 3HAYNMOCTH JOCTHKEHHH XMMUYECKON HAyKH M TEXHOJIOTHH JUISl Pa3BUTHS
COLIMATBHON ¥ MPOU3BOJICTBEHHOM cep.

B pesyabrare ocBoenus aucuumiaunsl (MK, TIM) o0yuarommiicst 10JKeH

3.3.

|Oc30nTb o01ue u npogeccuoHaibHbIe KOMIIETEeHIHH




OK 01.

Boiouparthb
CIOCOo0bI
peuieHus 3agaqy
npodeccuoHaIb
HOM
JIesATeJbHOCTH
NMPUMEHHUTEJbHO K
Pa3INYHBIM
KOHTEeKCTaM

B yacTu Tpy10BOro BOCIIMTAHNS:

- TOTOBHOCTB K TPYZAY, OCO3HaHHE IEHHOCTH MacTePCTBa, TPYAOI00uE;

- TOTOBHOCTh K aKTUBHOHM ACSITENBHOCTH TEXHOJOTHUYECKONW M COLMAIBHOI HAIpPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITENIBHO BBIIIOJIHATE TAKyIO IESITEIBHOCTb;
MHTEpPEC K Pa3IMYHbIM cepaM NpodhecCHOHaTIbHOM AeSTeIbHOCTH

OBiagenne yHMBEpPCAIbHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH /ICHCTBHSIMH

a) 0a3oBble JOrHYecKHe AeicTBUS:

CaMOCTOSTENBHO  (HOPMYJIMPOBATh M  aKTyaJllM3UpOBaTh I[poOJeMy, paccMaTpuBarh ee
BCECTOPOHHE;

YCTaHaBIMBATh CYNICCTBEHHBII MPHU3HAK WM OCHOBAaHUSA [ CPAaBHEHMS, KIacCH(PUKAINH U
00001IeHNS; OTIPEEIATh LENH IEeATEIbHOCTH, 3a/1aBaTh MApaMETPhl M KPUTEPUHU UX TOCTHIKCHMUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pPAacCMaTPUBACMBIX SBICHHUSAX; BHOCHTH
KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJNHTATOB LEISAM, OLECHUBATH PUCKH
MOCJIEICTBUI ACSATEIBHOCTH; Pa3BUBATh KPEATHBHOEC MBIIIJICHUE MNPH PEIICHUN >XU3HEHHBIX
npobiem

0) 6a30BBIE HCCIIEAOBATEILCKHE NeiiCTBHS:

BJIaJIETh HAaBBIKAMHM Y4YeOHO-HMCCIIEJOBATENbCKOM M MPOEKTHOW IEeATEeNbHOCTH, HaBBIKAMU
paspemeHus

HpO6J’IeM;BI>ISIBHHTI) NPpUYUHHO-CICACTBCHHBIC CBA3UM M AaKTYaJU3UPOBATH 3aJady, BBIABUTATH
TUIIOTE3Y €€ PCHICHUA, HAXOAUTDb apryMCHTHI IJIs1 JOKAa3aTCJIbCTBA CBOUX yTBep)K[[eHHﬁ, 3aJaBaTb
napaMeTpsl ¥ KPHTEPUH pELICHNS;aHATU3UPOBATh TOJydYEHHBIE B 3a/1a4e pe3yIbTaThl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHOZUPOBATE H3MEHEHHUS B HOBBIX YCIIOBHSIX;

YMETh NEPEHOCHTh 3HAHWS B MO3HABATEIBHYIO W MPAKTHYECKYIO O0JIACTH KM3HEICATEIHHOCTH;
yMETh HWHTETPHUPOBaTh 3HAHUSA U3 Pa3HBIX NPEAMETHBIX O00JacTed; BHIABUIATH HOBBIE HJIIEH,
npemyaraTh OpPUTHHAIBHBIE MOAXOABI W PEUICHHUS; CIOCOOHOCTh HMX HCHOJIB30BaHUSI B
MT03HABATENbHON U COIMAIBHON MPaKTHKE.

JucuuninHapHble:

- BJIaACTh CUCTEMOHN XUMMUYECKHUX 3HAaHWH, KOTOpasAd BKJIKOYACT: OCHOBOIIOJAararommne moOHATUA
(XMMHUYECKH DIIEMEHT, aTOM, 3JIEKTPOHHAs 000J0YKa aroma, S-, p-, d-3JeKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, CTEINEHb OKHCICHHS,
XUMHUYECKass CBsS3b, MOJIb, MOJIApHAas Macca, MOJSAPHBIA 00beM, YIJIEPOIHBIH CKEJeT,
¢GyHKIMOHANBHAS TpyNIa, pajuKal, H30MEpPHs, H30MEpPbl, TOMOJOTHYECKHH psO, TOMOJIOTH,
YIIIEBOJIOPOIBI, KHCIOPOA- U a30TCOACPKAINE COCANHEHNS, OMOTOTHYECKH aKTHBHBIC BEIIECTBA
(yrneBoapl, XKUpPBI, OCJIKM), MOHOMED, MOJHMEp, CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCAMHEHMS, KpHUCTAJUIMYEcKash pelleTka, THUIBl XHMHYECKHX peakiuil (OKHUCIUTENbHO -
BOCCTAHOBHTEJIbHBIE, JK30-M OJHAOTEPMHYECKHE, pEakUWd HOHHOrO oOMeHa), pacTBOp,
3JEKTPOJIUTHI, HEITEKTPOJIUTHI, SJEKTPOJIUTHIECKAS TUCCO IUALINS, OKHCIUTEIb, BOCCTAHOBHUTEIb,
CKOPOCTh XHMHUYECKOH peakIuH, XHMHUYECKOe paBHOBECHE), TEOPUM U 3aKOHHBI (Teopus
XUMHUYECKOTO CTPOEHHsI OpraHM4YecKux BemecTB A.M. ByTnepoBa, Teopus 3JIEKTPOJIUTHUECKON
JUCCOLMAIyM, mnepuoaudeckuid 3akoH J[.MI. MeHngeneeBa, 3akoH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHUHn, Q)aKTOJ'IOFI/I‘IeCKI/Ie CB€IACHHUA O CBOﬁCTBaX,
cocTaBe, IMOJIY4CHHMH M 0€30MaCHOM HCIOJb30BAHMM BAXKHEWIIMX HEOPTraHUYECKHUX U
OPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOH AEATEIBHOCTH YEJIOBEKA;

- YMETh BBISBJIATH XapaKTePHbIC NMPU3HAKK W B3aWMOCBA3b M3YYEHHBIX IOHATHH, NMPUMEHATH
COOTBETCTBYIOIINE IOHATHS NIPU OTIMCAHUH CTPOCHUS U CBOHCTB

HEOPTraHWYeCKUX M OPTraHWYeCKHX BEIIECTB M WX MPEBPAIlEHHWH; BBISBIATH B3aUMOCBSI3b
XUMHUYECKNX 3HAHUH ¢ MOHATHAMH U IPEACTABICHUSIMH JPYTUX €CTECTBEHHO HAyYHBIX IPEIMETOB;
- yMeTh HCIOJb30BaTh HAWMEHOBAHHA XMMHUYECKHX COEIMHEHHH MEXIyHapOIHOTO COI03a
TEOPETHYECKOW M NMPUKIAJHOW XMMUU W TPUBUAIbHBIE HAa3BAaHUS Ba)XKHEHWIINX BEIIECTB (ITHIICH,
aleTuJieH, TIWUIEepuH, (eHos, (opManbIerna, YKCYCHas KHCIIOTa, TIWIUH, YrapHBIA ras,
yrneKchmﬁ ra3, aMMHakK, ramcHasa HU3BCCThb, HCramcHas HU3BCCTh, ITMThHCBAJg COOdaA H )IpyFI/IX),
COCTAaBJIATH q)OpMyJ'[BI HCOPTaHUYCCKUX N OPraHUYC€CKUX BCHICCTB, YPaBHCHUA XUMHUUYCCKHUX
peaKuHﬁ, 00BICHATE HX CMBICJI; TMMOATBEPKAATH XapPaKTCPHBIC XUMHYCCKHUC CBOMCTBa BCIIIECCTB
COOTBETCTBYIOIIUMHU IKCIICPUMEHTAMHU U 3alTUCAMHU ypaBHeHI/Iﬁ XUMHUYECCKHUX peaKHI/Iﬁ;

- yMEThb YCTaHaBJIMBAaTh IPHHAMIEKHOCTh H3YUYCHHBIX HEOPraHMYECKUX M OpPraHMYEecKuX
BEIIECTB K OIPEACJIEHHBIM KjaccaM M TpyNNaM COSAMHEHHWH, XapaKTepHU30BaTh HUX COCTAaB H
Ba)XHEWIIME CBOWCTBAa; ONpEAENATh BHJABl XHMMHYECKHX CBA3€H (KOBaJCHTHas, WOHHAsi,
MeTaJulMyeckasi, BOAOPOJHAs), THUIBl KPUCTANINYECKUX DPEIIETOK BEUIECTB; KIacCU(PUIMPOBATH
XUMHUYECKHE PeaKklnu;

- chopMHUpoOBaTH TNPEACTABICHHUS: O XUMHUYECKON COCTaBJIAIOIIEH €CTECTBEHHOHAYyYHOH
KapTUHBI MHpa, pOJU XHUMHHU B IMO3HAHUHU SIBJICHUH IMpUpoJbI, B q)OpMI/IpOBaHI/II/I MBIIIIJICHUS H
KyJbTYphl JUYHOCTH, €€ (YHKIHOHAJILHOW TPAaMOTHOCTH, HEOOXOIMMOW JJs pelIeHUs
MPaKTHYECKUX 3a7ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHA K CBOEMY 3JO0POBBIO H
MPUPOIHOH cpene;

- yMETb MPOBOAMUTH PACUETHI 0 XUMUIECKUM (DopMylaM U ypaBHEHHMSIM XUMHYECKUX PEaKIHi C
UCIIONBb30BaHNEM (HU3MYECKUX BEIMYMH, XapaKTEPHU3YIOMMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJWYECTBA BEIIECTBA; MCIIOJIb30BAThH




OK 02.
Hcnouab3oBaTh
cOBpeMeHHbIe
cpeacTsa
NnoucKa,
aHaJu3a "
HHTepHpeTaunu
HHpOpMaALHMH H
HHPOPMALHMOHH
ble TEeXHOJOTHH
IS
BBIMOJIHEHUSA
3ajaayq
npodeccuonab
HOH
NeTeJbHOCTH

B 00s1acTH HEHHOCTH HAYYHOTO MO3HAHMSA:

- c(hopMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO
pa3sBUTUS HAayKH W OOMECTBEHHOH MpPakTHUKH, OCHOBAaHHOIO Ha JHAJoOTe KYJIBTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MHPE;

- COBCPIICHCTBOBaHHE S3BIKOBOH M UYHUTATEIbCKOW KYNBTYPHl KaK CpeacTBa B3aUMOICHCTBUSA
MEXIy JIOJIbMH H [TO3HAHH MHPA;

- OCO3HAaHHME LEHHOCTH HAay4HOIl AEATEeIbHOCTH, T'OTOBHOCTh OCYIIECTBISATH IPOCKTHYIO U
HCCIIeIOBATENbCKYIO ACATEIbHOCTh HHANBHAYAJIbHO U B TPYIIIE;

OBiajgenne yHMBEPCAIbHBIMH YYeOHBIMH MO3HABATEIbHBIMH AeHCTBUSIMHE:

B) pabora ¢ nH(pOpMauen:

- BJIaJIeTh HaBBIKAMM IOJy4YeHUs HWH(OPMAIMK U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO
OCYWIECTBISITH MOWCK, AHAIHM3, CUCTEMATHU3alMI0 M HMHTEPHpEeTaluio MHPOPMaluu pa3aIddHbIX
BHUJIOB U (hOPM TIPEJICTABICHUS;

- CO3JaBaTh TEKCTHl B Pa3IMYHBIX (opMarax C y4eTOM Ha3HauYeHHS HMHOOpPMAIMK M LEJIeBOH
ayIJUTOPHH, BEIOHPas ONTUMAIBHYIO (GOPMY IPEICTABICHUS U BU3YAIU3ALHH;

- OLEGHHUBATh HOCTOBEPHOCTb, JIETHTUMHOCTH HH(MOpPMAIMH, €€ COOTBETCTBHE INPaBOBBIM U
MOPAJIbHO-3THYECKUM HOPMaM;

- HCIOJb30BaTh CPeACTBa MHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PELICHHH
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX u OpraHu3allMOHHBIX 3axayq c
cobmroieHneM TpeOOBaHUN SPrOHOMHKH, TEXHHKH 0€30MaCHOCTH, THTHEHBI, pecypcocOepeKeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIMOHHON O€30M1acHOCTH;

- BJIaJleTh HaBHIKAMHU PACIO3HABAHUS M 3aIUTHl MHYOPMAaNuU, HHPOPMALHOHHON 0E30MacHOCTH

JUIHOCTH;

JducunniuHapHsbie:

- YMETh IUIAaHUPOBATh U BBIINOJHATH XUMUYECKUN 3KCIEPUMEHT (IpeBpalleHUs OPTaHMYECKHX
BEIIeCTB IPU HAarpeBaHUH, [TOJIyUYCHHE ITUIICHA U U3yUYECHHE ero CBOWCTB, KAUeCTBEHHbIE PEaKIUU
Ha aJbJerujbl, KpaxMmaj, yKCYCHYIO KHCIOTY,JeHaTypalus OENKOB NpPH HArpeBaHHUH, I[BETHBIC
peakuuu O0enKOB; IPOBOAUTH PEAKIUU MOHHOI'0 0OMeHa, ONpeNessTh Cpeay BOAHBIX PacTBOPOB,
KadeCcTBEHHBIC PEaKIUK Ha cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS; pelIaTh
JKCIIEpUMEHTANbHBIC 3aa49u 10 TeMaM "Metamnsl" u "HemeTannsr'") B COOTBETCTBUU C TIPaBUIAMHA
TEXHUKH OE€30IacHOCTH MpH OOpalleHHH C BEIECTBAMH M JIA0OpAaTOPHBIM 000pYyZOBaHUEM;
MPEACTABIATh PE3yIbTAaThl XMMHYECKOTO SKCIEpHMEHTa B (OpMe 3alicH ypaBHEHHH
COOTBETCTBYIOIIMX peakUHui U GOPMYIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB;

- YMETh aHAJIM3UPOBaTh XWMHUYECKYI0 HH(POPMAILMIO, IOJy4aeMyl0 M3 pa3HBIX HCTOYHHUKOB
(cpenctB MaccoBoii nHpopManuu, cetb HTEpHET 1 Ipyrue);

- BJIaJIeTh OCHOBHBIMH METOJIaMH HAay4YHOTO TIIO3HAHHUS BEHIECTB W XHUMHUYECKUX SBICHUU
(HabnroeHue, U3MepeHue, YKCIIEPUMEHT, MOJISIUPOBAHUE);

- YMeThb NPOBOJUTH PACUETHI M0 XUMHYECKUM (HOPMYJIaM U YPaBHEHUSAM XMMHYECKHUX PEAKIUH C
UCIIOJIb30BaHWEM (HM3UYECKUX BEJIMYMH, XapaKTEePHU3YyHIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCJIOBHSA) ra30B, KOJIMYECTBA BEIIECTBA; MCIIOIH30BAaTh
CHCTEMHBIE XUMHUYECKHE 3HAHUSA ISl IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaLHsX,
CBSI3aHHBIX C BEIIECTBAMH M MX IIPUMEHECHUEM




OK 04.
IppexkTUBHO
B3aMMO/1€iiCTBO
BaTh U padoraTh
B KOJJIEKTUBE U
KOMaH/Je

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATENBHOCTH U CAMOOIPEJEICHUIO;
-OBJIaJICHNE HABBIKAMH y4EeOHO-HCCIEAOBATENBCKOH, MPOEKTHOW M COLHMAJIBHON [EATEIbHOCTH;
OBiajgeHne yHUBepPCAJIbHBIMH KOMMYHUKATUBHBIMHU JeHCTBHAMM:

0) coBMecTHasI JeITEIbHOCT:

- TIOHMMAaTh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON U HHANBUAYAIbHOI pabOTHI;

- TIPUHUMAaTh LEIU COBMECTHOH AESITENBHOCTH, OPraHU30BBIBATH W KOOPAWHHPOBAThH ACHCTBUSA
II0 €€ AOCTHIKECHHUIO: COCTAaBIATh IUJIaH ACHUCTBUM, paclnpenensiTb POJH C YUYETOM MHEHHM
YY4aCTHHKOB 00CYX/J1aTh Pe3yJbTaThl COBMECTHOW pabOTHI;

- KOOPAUHUPOBATH ¥  BBHINOJHATH pabOTy B  YCIOBHSX
KOMOWHUPOBAHHOTI'0 B3aMMOEHCTBUS;

- OCYIIECTBJISTH ITO3UTHBHOE CTPATErMYECKOE MOBEJACHHUE B PA3IMYHBIX CUTYalHsIX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM OBJIaJleHnEe YHUBEPCAIbHBIMH PETYIISITHBHBIMH
JNEeUCTBUAMMU:

T') IMpUHATHE ceOs U IPYTUX JIOJeH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI JIPYTUX JIIOAEH NPU aHAIHU3€ PE3yNbTATOB AESITCIBHOCTH;

- IpU3HABaTh CBOE MPABO M MPABO APYTHUX JOJEH HA OMNOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C MO3UILUHU APYTOTO YEIOBEKA;

JAucunniuHapHbie:

- YMETh IJIAHUPOBATHh U BBHINOJHATH XUMHYECKHH DKCIEPUMEHT (NpEeBpaALICHHUS OPTaHHYECKHX
BCHICCTB IpU Harp€BaHWM, MOJTYYCHUC DTHJICHA U U3YUCHUEC €TI0 CBOI\;ICTB, Ka4€CTBCHHBIC pCaKIIUU
Ha aJbJeTuJbl, Kpaxmal, YKCYCHYI0 KHMCJIOTY; JeHaTypamus OelKOB IpH HarpeBaHWUM, LIBETHHIC
peakuuu OEIKOB; MPOBOAMUTH PEAaKIMH MOHHOTO OOMEHa, ONpEeNessiTh Cpeay BOAHBIX PacTBOPOB,
Ka4yCCTBCHHBIC pCaKIIUKU Ha cym)(baT-, Kap6OHaT- U XJIOpUJA-aHUOHBI, HA KATUOH aMMOHMUs; pC€lIaTb
JKCIIepUMEHTaNbHbIe 3a70a4u 1o TeMaM "Metasisl" u "HemeTannsl") B COOTBETCTBUY C IPABUIAMHU
TEXHUKH OE30MacHOCTH NpPH OOpamIeHHWH C BEIIeCTBAMH M JIAOOpaTOpPHBIM 000pYyZOBaHUEM;
MPEACTABIATh PE3yNbTaThl XHMHUYECKOI'O0 OHKCIIEpUMEHTa B (opMe 3aluch ypaBHEHHUI
COOTBETCTBYIOIIMX PeaknHi U GOPMYIHUPOBATH BEIBOJBI HA OCHOBE 3THX PE3yIbTATOB

pe€ajlbHOTrO, BHUPTYaJIbHOTO U

OK 07.
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B 06s1acTH DKOIOIrHYECKOT0 BOCTIMTAHUS

- chOpMHUPOBAHHOTO 9KOJIOTHYECKOH KYJIbTYpHI, MMOHUMaHUe BIIMSTHUSI
COIMATBbHO-3KOHOMUUYECKHUX IMPOIECCOB Ha COCTOSIHME NPUPOAHOW U COLUAIBHON Cpenbl,
0CO3HAaHHUE II00aJBHOTO XapaKTepa IKOJIOTHYSCKUX Ipo0iieM;

- TIUJIaHMpPOBAHUE U OCYILIECTBJIECHHUE NEHUCTBUN B OKpYXKAalOUIEH cpelie Ha OCHOBE 3HAHMS Lejel
YCTONYMBOTO pPa3BUTHS YEJIOBEUECTBA,

AKTHBHOE HEMNpPUSITUE AEHCTBUN, NIPUHOCILIUX Bpeld OKpyX awouiei cpese;

- yMcHHE MPOTHO3UPOBATH HEOIATOMPHUATHEIE SKOJIOTHYSCKIUE TOCIEICTBUS PEATPUHUMAECMBIX
JNeMCTBUH, NpeAOTBpAILATh UX;

- pacUIMpEHHE ONBITA IESATEIbHOCTH 3KOJOTHYECKOW HAIPaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH YIeOHO-UCCIIEIOBATEIBCKON, MPOSKTHOM M COIMATBHON

JeATEeIbHOCTH;

JAucuuniauHapHbie:

- chopMHUpOBATh MPEACTABICHUSA: O XHUMHUYECKOM COCTABIISIIONIEH €CTECTBEHHOHAYYHOU
KapTUHBI MHUpPA, POJH XUMUU B MO3HAHWM SIBJICHHH NPUPOMABI, B (OPMHUPOBAHHU MBIILICHHUS U
KyJbTYpPbl JIMYHOCTH, ¢¢ (YHKIMOHAJIBHONW T'PAMOTHOCTH, HEOOXOIMMOW [JIs pEHICHHUS
MPaKTHYECKUX 3a7a4 MU DKOJOTHYCCKHM OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO H
NIPUPOJIHOIL cpelie;

- YMETh COONIFOAATh MpaBHJIa SKOJOTHYSCKHU IeIeco00pa3HOTO MOBEACHUS B OBITY W TPYIOBOM
JIESTEIbHOCTH B LEJNSX COXPaHEHHUs CBOEro 3J0POBbS M OKpYyXalolled NOPUPOIHOU Cpenbl;
YUYUTBIBATh OMACHOCTh BO3JAEHCTBUS Ha >KUBbIE OPraHU3MBbI ONPEAECICHHBIX BEIIECTB, MOHUMAas
CMBICJ NTOKa3aTelsl NpeesIbHON JOMyCTUMON KOHLIEHTPALNU




K 2.1
IlnanupoBath u
OpPraHHU30BbIBATH
NMPOU3BOCTBEHHbIE
padoThI
KOJJIEKTHBOM
HCIOJIHUTEIeH.

B yacTu Tpy10BOro BOCIIMTAHNS:

- TOTOBHOCTB K TPYZAY, OCO3HaHHE IEHHOCTH MacTePCTBa, TPYAOI00uE;

- TOTOBHOCTh K aKTUBHOHM ACSITEIBHOCTH TEXHOJOTHYECKONH M CONMANBHON HANPaBICHHOCTH,
CIIOCOOHOCTh MHUIIUUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO BBIMOJIHATH TAKYO ACSITCIBHOCTD;
HHTEpEC K Pa3InIHBIM chepaM IpodecCHOHATEHON AITEIIEHOCTH

B 00s1acTH 3K0J10TrHY€CKOI0 BOCIIUTAHUS:

- chopmMupoBaHHOTO 9KOJIOTHYECKON KyJbTYPHI, MOHMMaHHUe BIUSHUSA
COLIMAJIbHO-2KOHOMUYECKUX IPOLIECCOB Ha COCTOAHHE MNPUPOIHON U COLUAIbHOW Ccpensl,
0CO3HAHUE III00AJBHOTO XapaKTepa 3KOJIOTHUYECKUX NMpobiem;

OBiajeHNe YHHBEPCATbHBIMA KOMMYHHKATHBHBIMH AeHCTBHUSIMHU:

0) coBMeCTHasl AESITEIbHOCTh:

- IOHUMAaTh U UCNOJIB30BaTh NPEUMYIIECTBA KOMaHIHON U HHAUBUAYAIbHOU pabOTHI;

- TIPUHUMAaTh LEIH COBMECTHOM AESATEINBHOCTH, OPTAaHW30BBIBATH M KOOPAMHHUPOBATH JCHCTBUS
II0 €€ AOCTHIKECHHUIO: COCTAaBIATh IUIaH ACHCTBUM, paclnpenensiTb POJH C YUYETOM MHEHHM
YYaCTHHUKOB 00CYXAaTh pPe3yIbTaThl COBMECTHOMW pabOTHI;

JducnuniuHapHsble:

- yMeTh HCIOJb30BATh HAWMEHOBAHUSA XHMHUYECKHX COCAMHCHHH MEXAYHapOIHOTO COI03a
TEOPETHYECKON M NMPUKIAJHOW XMMUU W TPUBHAIbHBIC HAa3BAaHUS BA)XXKHEHWIINX BEINECTB (STHIICH,
aneTwieH, TriunepuH, ¢eHon, Qopmanpaernn, ykcycHas KHCIOTa, TJIWLWH, YrapHbId ras,
yFﬂeKHCHLIﬁ ra3, amMMHakK, ramcHas HU3BCCThb, HCramcHas HU3BCCThb, IMHUThCBAsg COoJa H }lpyFI/IX),
COCTAaBJIATH (bOpMyJ'H)I HCOPraHMYCCKHUX U OPraHUYCCKUX BECHICCTB, YPAaBHCHUA XHUMHYCCKUX
peaKuui.

4. COAEP KAHUE JTUCIUIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM) C
YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHX YACOB M BUJIOB YYEBHbBIX

Kon 3austus

HanmeHnoBanue pa3szenoB u TeM /Buj [ Cemectp / Komneren-
Yacos Jlutepatypa | [lpumeuanne
3aHATUst/ Kype 197001

Pazgen 1. OcHOBBI CTPOEHMS BelIeCTB

Tema 1.1. 1 2 |OKO01 Mertonsl
CTpoeHne aTOMOB XHMHYECKHX aKTHUBH3aIUN
3JIEMEHTOB " npupoaa J1.1 TpaAULIMOHHBIX
XHUMHYECKOM J12.1 JIeKITMOHHBIX
CBSI3M. 21 3aHATHH

CoBpeMeHHass MOJEIb CTPOCHUS
atoma. CHMBOJIHYECKHH SA3BIK
XUMUHU. XUMUYECKUH DIEMEHT.

OnexTpoHHas KoH(pHUTrypanus
aToma. Knaccudukanus
XUMHUYECKUX DJIEMEHTOB (S-, p-,
d-3JeMeHTEI). Banenrtueie
3JEKTPOHBI. BaneHTHOCTS.
OneKTpoHHas pupoa
XUMHUYECKOH CBSI3H.
DJIEKTPOOTPULATENbHOCT. Busl
XUMHUYECKOH CBS3U
(koBaneHTHAaA, HOHHa4,
MEeTaJsIndecKas, BOIOPOJHAs) H
CIOCO0HBI ee obpa3oBaHus
Xumuueckue sewecmea 6
JHCeNe3H000POIHCHOM

Xo3sticmee./KOMOUHUD.YPOK/.




Tema 1.2.

Mepuoanyeckuid 3axkon u Ttadauma J.H.
MennejeeBa

[lepuoauyeckas cucremMa XUMHUYECKUX
anemeHToB .M. Menneneera. duznueckuit
cmeici  Ilepuoguyeckoro  3akona .M.
MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS
CBOICTB XUMHYECKUX JJIEMEHTOB,
00pa3yeMbIX HMH TPOCTBIX H CJIOXKHBIX
BCIICCTB B COOTBETCTBHUHM C MOJIOKCHUEM
XUMHUYecKoro sieMmeHta B Ilepumoamyeckoit
cuctemMe. MHPOBO33PEHUECKOE M HaydHOE
3HaueHue Ilepumogmueckoro 3akona J[.M.
Mengneneesa. Ilpornoset .M. Menaeneena.
OTKpBITHE HOBBIX XHMHUYECKHX DIEMEHTOB.
Pemenue NMPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUECKUX 3aJaHUI Ha XapaKTepHU3aluio
XAMHYECKHMX DJJIEMEHTOB «Meranandeckue /
HEMETAJIUYECKHE CBOMCTBA,
3HeKTpOOTpHHaTeHbHOCTL XUMHUUYCCKHUX
3JIEMEHTOB B COOTBETCTBUH c X
3JIEKTPOHHBIM CTPOCHUEM U IMOJOXKEHUEM B
NEepPUOANIECKON CHCTEME XUMHYECKHUX
3JIEMEHTOB .. MenneneeBay
/xomMOuHUp.ypok/

OK 01

OK 02

JI1.1
J12.1
€|

MeTto bt
AKTUBH3AIUHA
TPaIUIIMOHHBIX
JIEKIIMOHHBIX
3aHATHN

Pa3nen 2 Xumnueckue pea

KIHH

Tema 2.1. Tunbsl XMuMHYECKUX peaKIUid.
Knaccudukanus u TUIBI XUMHYECKUX PEaKIIHi
C  y4YacTHEM  HEOpPraHWYECKHUX  BEIIECTB.
CocTaBlicHHE

ypaBHEHHUH peaKUuUuil COeJUHEHHUS, pa3JI0KEHU,
3aMeIIeHHS, oOMeHa, B T.4.
peaKuuii TOPEHUS,0KUCICHUSI-BOCCTAHOBICHUS.
YpaBHeHUS OKMCJIEHHS-BOCCTAHOBJIEHUS.
CrteneHn OKHCJICHHS. OkucnuTenb "
BoccTaHOBHTENb. COCTaBIeHNE U YPAaBHUBaHHE
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUH
METOJIOM JJIEKTPOHHOTO

6ananca. OKHCINTENbHO-BOCCTAHOBUTEIbLHEIE
peaknuu B OPUPOJIE, MPOU3BOJACTBEHHBIX
npoleccax 1 KU3HEAEeATEIbHOCTH OPTaHU3MOB.
/KOMOMHUP.YPOK/

1

OK 01

J1.1
J12.1
€|

MeToabl
aKTHUBHU3AIUN
TPaAULIMOHHBIX
JIEeKIIMOHHBIX
3aHATHI




Tema 2.1. Tunmsl XHMHYECKHX
peakumi

KonndecTBeHHBIE OTHOUICHHS B XHMHH.
OCHOBHBIE KOJHMYECTBEHHBIEC 3aKOHBI B XUMUHU
U pacyeTsl Mo

YpPaBHEHUSIM XUMHUYECKHUX peakuui. Moub
Kak  eJWHUIla  KOJIMYEeCTBa  BEIIeCTBa.
MouspHast Macca. 3aKOHEI

COXpaHEHHsS MacChl M DJHEpPruu. 3aKoH
ABoranpo.  MousipaBIE  00BEM  Ta3oB.
OTHOocHUTENbHAs TUIOTHOCTH Ta30B. PacdeTs
[0 ypaBHEHUSIM XHUMUYECKHX pPEaKOHH cC
HCIIOJIb30BaHUEM Macchl, o0npema
(HOpMaNbHBIE YCIIOBHS) Ta30B, KOJTHYECTBA
BellecTBa /KOMOUHUD.VPOK/

OK 01

J1.1
J2.1
€|

MeTtonpl
aKTHBH3AIIHA
TPaIUIIMOHHBIX
JIeKIIMOHHBIX
3aHATHN

Tema 2.1. Tunmpl XHMHYECKHX
peakumii

Pacuersl 1O ypaBHEHUSIM XHUMHUUYECKHUX
peakiuii ¢ MCIOJIb30BaHUEM Macchl, 00beMa
(HOpMaNbHBIC YCIIOBHS) Ta30B, KOJTUYECTBA
Bemrectna /I1P/

OK 01

J1.1
J2.1
€]

PaGora B ManbIx
rpymnmax

Tema 2.2. DiieKTpOJINTHYECKAS
AMCCONMANMA U HOHHBIH 00MeH.

Teopust 37AEKTPOIUTHYECKON AUCCOLMALINH.
Houbl.  DIJIEKTPONMUTHI,  HEIJIEKTPOJUTHI.
Peakuun wnonHoro o6mena. CocraBicHHE
peaxnuit HOHHOTO oOMeHa nyTeM
COCTaBIICHUS HMX IOJHBIX W COKPALICHHBIX
MOHHBIX ypaBHeHHH. KHCIOTHO-OCHOBHBIC
peakuuu. 3afaHus Ha COCTABJICHUE HOHHBIX
peaknuil /KOMOWHHP.YpPOK/

OK 01

OK 04

J1.1
2.1
€]

MeTtoapl
aKTHUBHU3AIUU
TPaJAUIIMOHHBIX
JIEKIIMOHHBIX
3aHATHI

Tema 2.2. DnekTpoauTHYECKAS
JAUCCOMANMS U HOHHBIN O0MEH.
Jlabopamopuasn paboma Nel "Tunet
XUMHUYECKUX peakiuuin".

HccnenoBanne THroB (IO cOCTaBy W
KOJINYECTBY HCXOJHBIX M 00pa3yroumuxcs
BEIIeCTB) M  TNPHU3HAKOB  XHUMHUYECKHUX
peakuuii. IlpoBeneHue peakuuil HOHHOTO
oOMeHa, ompeneleHHE Cpeabl  BOIHBIX
pacTBOpoB. 3aJaHHUs Ha  COCTaBIICHHE
HOHHBIX peakuuii /JIP/

OK 01

OK 04

J1.1
J2.1
€]

Pa6ora B ManbIx
rpymmnax

Paspnen 3. Ctpoenue u CBOMCTBA HEOPraHMYeCKHUX BelleCTB




Tema 3.1.

Knaccugukaunmsi, HOMEHKJIATYpa U CTPOeHHUe
HEOpPraHM4YecKUX BellecTB.

IIpenmer HeopraHuveckoi XUMUH.
Knaccuduxanus HeopraHMYECKHUX BEIECTB.
IIpocTeie u cnoxuble BemecTBa. OCHOBHBIE
KJIaCCBI CIIOKHBIX BEILlECTB
(OKCUABI,TUAPOKCHUIBI,  KHUCIOTHI,  COJH).
Heopeanuuecxue gewecmea 8
JHCENe3HOOOPOHCHOM
Xo3ailicmee./KOMOUHUD.yPOK/

OK 01

MK 2.1

J1.1
JI2.1
€|

MeTtonpl
aKTHBH3AIIHA
TPaIUIIMOHHBIX
JIeKIIMOHHBIX
3aHATHN

Tema 3.1.

Knaccudukanus, HOMEHKIATYpa U CTPOEHHE
HEOpPraHu4ecKHuX BelllecTB B3anmocssizb
HEOPraHUYECKUX BEILIECTB. ArperatHble
coCTOSIHMSL ~ BemiecTBa. Kpucramindeckue U
aMop(QHbIc BelIecTBa. THIBI KPHUCTALTHYSCKUX
pemeTok (aToMHas, MOJIEKyJSpHasi, HOHHa,
MeTayin4yeckas).  3aBUCHMOCTh  (DPU3HMUECKHX
CBOHCTB BeIecTBA OT THIIA KPHCTAJUINYECKOMH
pemeTku. 3aBUCHMOCTh XUMHIECKOH aKTHBHOCTH
BEIIECTB OT BHAA XHMHYECKOH CBSI3M W THIA
KPHCTAJUTHYECKOM peILIeTKH. [MTpyauHbT
MHOT000pa3us BEMIECTB /KOMOMHHUP. yPOK/

OK 01

K 2.1

J.1
J12.1
€|

MeTtonbl
aKTHBH3AIIHA
TpaJAULIMOHHBIX
JIeKIIMOHHBIX
3aHATHN

10

Tema 3.1.

Knaccudukauus, HOMEHKJIATYpPa U CTpPOeHHe
HEOPraHMYeCKHX BellecTB Pemenne
MpPaKTHYECKUX 3aJaHUil M0 KiIacCU(pUKALNH,
HOMEHKJIAType W XUMHUYECKUM (hopMyIaam
HEOPraHWYECKUX BEIIECTB PA3lIMYHBIX KJIACCOB
(yrapHelif Ta3, YyIJIEKMCHIBIH Tra3, aMMHak,
ramecHas HU3BCCTH, HEramecHasa U3BCCTh,
MUTHEBasl Ccoja M JAPYrux): Ha3slBaTh U
COCTaBJSITh (OPMYJIBI XUMHYECKUX BEILIECTB,
OmpeessiTh MPUHAMICKHOCTD K Kinaccy. /TTP/

OK 01

K 2.1

J1.1
J12.1
o1

Pa6oTa B ManbIx
rpymmnax

11

Tema 3.2. ®U3UKO-XHMHYECKHE CBOHCTBA
HEOPraHMYeCcKUX BeUIeCTB

Metannel. O6mue Gpu3nvIeckue 1 XUMUIECKUE
cBoiicTBa MeTannoB. CrocoOBl TONYy4eHHUS.
3HavyeHHEe METANIOB U HEMETAJUIOB B IIPUPOJIE
u KU3ZHEIEATEIbHOCTH 4yeJoBeKa "
opranu3moB. Koppo3us MeTauioB: BB
KOPpPO3UH, CIOCOOBI 3aIlUTBl METAaJIOB OT
KOppO3WH /KOMOMHUD.YPOK/

OK 01

OK 02

K 2.1

J1.1
J12.1
€|

MeTtoabl
aKTUBH3AIIHA
TPaJAUIIMOHHBIX
JIeKIIMOHHBIX
3aHATAN

12

Tema 3.2. ®Pu3uko-xuMHUYeCcKHe CBOMCTBA
HEOpPraHMYeCKHX BeIIeCTB

HemeTannsr. Ob6mue ¢duzndeckne u
XHUMHUYECKHUE CcBOIiCcTBA HEMETAILIIOB.
Tunuunsle cBoicTBa HeMertaioB 1V- VI
rpynn. Krnaccudukamus W HOMEHKIATypa
COCIMHEHUN  HeMeTalloB.  KpyroBopoTsl
OMOTEHHBIX 3JIEMEHTOB B pupoe
[xkoMGuHUp.yOK/

OK 01

OK 02

K 2.1

JI.1
JI2.1
6|

MeTopl
aKTHUBHU3aIUN
TpaAULIMOHHBIX
JIeKIIMOHHBIX
3aHATHI

13

Tema 3.2. ®OU3NKO-XMMHYECKHE CBOMCTBa
HEOPraHM4YeCKUX BellecTB

JlaGopaTopHasi padora Ne2

XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOpPTaHWYECKUX BEILECTB —  KHCJOT.
3aKOHOMEPHOCTH B M3MEHEHUHU CBOUCTB
MPOCTBIX BELIECTB, BOJOPOJHBIX COCNMHEHUH,
BBICHIMX OKCHUJOB U THApPOKCcUaoB /JIP /

OK 01

OK 02

MK 2.1

J1.1
J12.1
31

Pabora B mabIx
rpymnmax




14

Tema 3.2. ®U3HKO-XMMHYECKHE CBOMCTBa
HEOPraHM4YeCKUX BellecTB

Jla6opaTopHas padora Ne3

XHUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOpPTaHWYECKUX BEHIECTB — OCHOBaHMI.
3aKOHOMEPHOCTH B HW3MEHEGHHH CBOMCTB
MPOCTHIX BEHIECTB, BOJOPOIHBIX COCAMHEHUMH,
BBICIIAX OKCHUJIOB U THAPOKCUI0B /JIP/

OK 01

OK 02

MK 2.1

JI1.1
J12.1
31

PaGora B ManbIx
rpymmax

15

Tema 3.2. ®U3NKO-XMMHYECKHE CBOMCTBa
HeoOpraHMYecKHX BellecTB

JlaGopaTopHas padora Ned

XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEILECTB - COJIEH.
3aKOHOMEPHOCTH B W3MEHEGHHH CBOWCTB
MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIHMHEHUH,
BBICIIAX OKCHJIOB U THAPOKCcUIoB /JIP/

OK 01

OK 02

K 2.1

JI1.1
JI2.1
31

PaGora B ManbIx
rpymmnax

16

Tema 3.2. ®U3NKO-XMMHYECKHE CBOMCTBa
HEOPraHM4YeCcKUX BelllecTB

JlaGopaTopHas padora Ne5

XuMHYEeCKHEe CBOWCTBA OCHOBHBIX KJIacCOB
HEOpTraHWYECKHX  BEIIECTB —  OKCHUJOB.
3aKOHOMEPHOCTH B HM3MEHEHUH CBOMUCTB
MPOCTBIX BELIECTB, BOJOPOIHBIX COCIUHEHUH,
BBICIIAX OKCHIOB U THAPOKCUIOB /JIP/

OK 01

OK 02

K 2.1

JI1.1
JI2.1
€|

PaGora B ManbIx
rpymnmax

17

Tema 3.3.MnenTuduxanuss HeOPraHU4ecKuxX
BeILEeCTB
Jlabopamopnasn
«Hoenmupurayus
geujecmey.
WnenTudukanus HEOPraHUYECKUX BEIIECTB C
WCIIONB30BAaHHEM WX (DHU3IUKO-XUMHUYECKUX
CBOWCTB, XapaKTepHBIX Kad4eCTBEHHBIX
peaknuii.  KauecTBeHHBIE  peakIuu  Ha
cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI,

Ha KaTHOH amMmoHus /JIP/

paboma Ne6
HeOpeanuyeckux

OK 01

OK 02

OK 04

J1.1
J12.1
€|

PaGora B MaJbIxX
rpynmnax

Pasnen 4. CtpoeHue M CBOWCTBA OPraHNYeCKHX BelleCTB

Tema 4.1.Kaaccuduxanms, crpoeHue
HOMEHKJIATYPAa OPraHM4YecKHuX BellecTB
[HosiBieHue U pa3BUTHE OPraHUYECKON XUMUH
Kak Hayku. [IpenmeT opraHuueckoil XuMuu.
MecTo 1 3HaU€HHUE OPraHUYECKOW XUMUHU B
CHCTEME €CTECTBEHHBIX HayK. X HUMHUYECKOE
CTpOEHHE KaK MOPSAJOK COSTUHEHUSI aTOMOB B
MOJIEKYJIE€ COTJIaCHO UX BAJIGHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUH XUMHUIECKOTO
CTPOCHUS OpTaHUYECKHUX COeqUHEHUNH A.M.
byrnepoBa. YriepoaHslil ckener
OPTaHUYECKOH MOJIEKYJIbl. 3aBUCUMOCTh
CBOJICTB BEIIECTB OT XUMHUECKOTO CTPOCHUS
Monekyn. 3omepus u u3oMepsl.

[TonsiTne 0  QYHKOMOHANBHOH  TpyIIe.
Panukan. [punnunst KJIacCU(HKAITHH
OpPTaHUYEeCKUX COeJUHEeHMH. MexnyHapoaHas
HOMEHKJIATypa M NPHUHIHUIE HOMEHKJIATYPHI
opraHu4eckux coeguHeHuil. IloHsTHE 00
a30TCOIepIKAIIUX COEIMHECHUSAX,
OMOJIOTHIECKH AKTUBHBIX BEIIEeCTBaxX
(yrmeBomax, kWpax, Oemkax W Ap.),
BBICOKOMOJIEKYJISIPHBIX COEMHEHUIX
(MoHOMEp, MOJHMEp, CTPYKTYpPHOE 3BEHO)
Opeanuueckue seujecmea 8
JHCENe3HOOOPONCHOM
xo3siicmee./KOMOUHUD.yPOK/

H

2

2

OK 01

K 2.1

J.1
JI2.1
o1

MeTtoabl
aKTUBU3AI[UU
TPaIUIIMOHHBIX
JIeKIIMOHHBIX
3aHATHI




Tema 4.2.CBoiicTBa OpraHn4ecKux

coeMHEeHU I

DOU3NKO-XUMHUUYECKHE CBONCTBA OPTAHUYECKUX
COCIMHECHUH OTACIbHBIX KJIaCcCOB
(ocobennocTn KITacCU(UKATHH u
HOMEHKJIATYPHI BHYTpHU Kjacca;
TOMOJIOTHYECKUH psag u obmas Qopmyna;
U30MEpHUs; dbusuueckue CBOJCTBa;

XUMHUYECKHUE CBOMCTBA; CIIOCOOBI MOJTYUECHHS):

- TpeAesbHbIE  YIJIeBOAOPOJBl  (alKaHbl U
LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OOMH W3
OCHOBHBIX HUCTOYHHUKOB Tera B
MPOMBIIIIICHHOCTH u OBITY. CaoiicTBa
OPUPOIHBIX YIJIEBOJOPOIOB, HAXOXKICHHE B
npupoe u IpUMEHCHHE AJIKaHOB;
/KOMOMHHUD.YPOK/

OK 01

OK 02

OK 04

K 2.1

JI1.1
J12.1
31

MeTtonpl
aKTUBU3AIUU
TpaJAUIIHOHHBIX
JIeKIMOHHBIX
3aHATHI




1.18

Tema 4.2.CBoiicTBa OpraHu4ecKux
coeAMHEeHHn i

DU3UKO-XUMHYECKHUE CBOMCTBA
OpPraHWYeCKMX  COCAMHEHHH  OTAENBbHBIX
KJ1accoB (0coOeHHOCTH Kiaccu(uKaluu u
HOMEHKJIATYPBHI BHYTpHU KJlacca;
rOMOJIOTHYECKUHA psijg U oOmas dopmyna;
HU30MepHus; ¢uznueckue CBOMCTBA;
XUMHUYECKHE CBOMCTBA; crocoOsI
MOTyYCHHUS):

HeTpeneNbHBIe YTIEBOJAOPOABl — alKeHBI,
OUEHOBBIE yriaeBomoponsl. HemnpenenpHbie
YIJIEBOOOPOOBl — AalIKUHBI, apOMaTHYECKHE
YTIIEBOIOPOIHI. lopermne ameTmneHa Kak
HUCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMECHH
JUTS CBapKu u pe3ku METaJIoB
/KOMOMHUP.YPOK/

OK 01

OK 02

OK 04

K 2.1

J1.1
J2.1
€|

MeTtonpl
aKTHBH3AIIHA
TPaIUIIMOHHBIX
JIeKIIMOHHBIX
3aHATHN

Tema 4.2.CoiicTBa OpraHn4ecKux
COCAMHEeHH
Jabopamopnan padoma NeT7 "llpeBpameHus
OpTraHMYEeCKHUX BEIIECTB MPU HarpeBaHUH".
Ilonyyenue oSTuineHa U HU3YYEHHE €TO
CBOHCTB. MoaenupoBanue MOJIEKYl H
XUMHUYECKNX MPEeBpAIIEHUN Ha
IpUMepe 3TaHa, dTWICHA, alleTHJIEHAa W Ip.
/JIP/

OK 01

OK 02

OK 04

K 2.1

J1.1
2.1
€]

PaGora B MaJbIX
rpynnax

1.19

Tema 4.2.CBoiicTBa OpraHn4ecKux
COCAMHEeHH

KHUCIIOPOJCOIepIKaIINe COeTUHEHUS (CIIUPTHI U
(dbeHonbl) KapOOHOBBIC KHUCIOTHI U 3(HPHI,
aXpOeTUIBl W KETOHBI, JKHPHI, YTICBOJBI).
[IpakTHdeckoe TPUMEHEHHE JTUIICHTIIMKOIS,
TITUIEPUHA, (dhenomna. [Ipumenenmne
dbopmanpaernaa, aneTalbpAeTHAa, YKCYCHOHU
KHUCIOTH. MpTa  KakK  COJNM  BBICHINX
KapOOHOBBIX KHCIOT. Mormue CBOWCTBa
MbLJIa /KOMOMHHP.ypOK/

OK 01

OK 02

OK 04

K 2.1

J1.1
2.1
Ol

PaGora B MaJbIxX
rpynmnax

Tema 4.2.CBoiicTBa Oprann4ecKux
COeJUHEeHUu N

KHCIIOPOJCOIepIKAIINE COCIMHECHHUS
(kapOOHOBBIE KUCIOTHI U d(PUPHI, allbIETUIBI U
KETOHBI, JKUpBI, yrieBonsl). IlpakTHueckoe
OpUMEHEHUE  OJTUJICHIVIMKOJS, TJHIepUHa,
¢beHona. [MpumeHeHHE ¢dbopmanpreruna,
aleTanblerujla, yKCyCHOM KuCIOTbl. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJOT.
Mororue cBoWcTBa Mblja /KOMOWHUP.YPOK/

OK 01

OK 02

OK 04

K 2.1

J1.1
J2.1
€]

Metoapl
aKTHUBHU3aIUN
TpaAULIMOHHBIX
JIeKIIMOHHBIX
3aHATHI

1.20

Tema 4.2.CBoiicTBa OpraHn4ecKux
cOeAMHEeHH

a30TcoJepKale COeIWHECHHS (aMUHBI U
AMUHOKHUCIIOTHI, Oenkmu).
BrIicokoMoOIeKyIsIpHBIE COCTMHEHUS
(cuHTEeTHYECKHE M OMOJIOTHYECKH-aKTUBHEIE).
MoHomep, NOJIHMEpP, CTPYKTYpHOE 3BEHO.
I[Monumepusanus H>TuUiAEHA KaK OCHOBHOE
HalpaBJI€HUE €r0 UCIOIb30BaHHUS.
I'enernueckasd  CBsI3pb  MEXJy  KlaccaMu
OpraHMYeCKUX coeduHeHul Hcnonvzoganue
XUMUYECKOU MepMUHON02UY Ol NPUHAMUS
peuwieHuti 8  KOHKDEemHbulX  IHCUZHEeHHBIX
cumyayusax u cumyayusx pazHozo pooa Ha
Jicene3nol dopoee./KOMOUHUD.YPOK/

OK 01

OK 02

OK 04

K 2.1

J1.1
JI12.1
€

MeTtonpl
aKTUBU3ALIHA
TPaJAUIIMOHHBIX
JIeKIIMOHHBIX
3aHATHN




1.21

Tema 4.2.CBoiicTBa OpraHn4ecKux
coeAMHEeHHn i

CocraBiieHne cxeM peaknud (B TOM YHCIE TIO
MPEUTOKEHHBIM ~ IIETI0OYKaM  [IPEBpAaIleHH),
XapaKTepUIYIOIINX

XAMHUYIECKHE CBOWCTBA OpPTaHUYECKUX
COCTMHEHUH OTHENBHBIX KIJIACCOB, CIIOCOOBI HX
MOJTyYCHHUS ¥ Ha3BaHUC

OpPTaHUYECKHUX COCIMHEHUI MO TPUBUAIBHOU WU
MEXTyHAPOIHOM CHUCTEMAaTHYCCKON
HOMEHKJIATYpe /KOMOUHUP.YpOK/

OK 01

OK 02

OK 04

IK 2.1

J1.1
J2.1
€]

MeTtonpl
aKTUBU3AIUU
TpaJAUIIHOHHBIX
JIeKIMOHHBIX
3aHATHI

1.23

Tema 4.3. UnenTuduKanus OpraHu4ecKHuX
BeIlleCTB, UX 3HAYEHHE H IPHMEHEHHE B
OBITOBON M NPOU3BOACTBEHHOM
AesiITeJIbHOCTH YeJIOBeKa
buooprannyeckue COEIUHECHHUS.
[Ipumenenne wu  OuosoTHYecKas  poib
yriaeBogoB. OKHCIIEHNE yTIEBOIOB

- HMCTOYHHK DHEPrHUHU JKUBBIX OPraHHU3MOB.
Obnactu MpUMEHEHUS AMHHOKHUCIIOT.
[IpeBpammenust 0€IKOB NMUIIM B OpraHU3ME.
Bbuonoruuyeckue byHKIUN 6eKoB.
buonornyeckue ¢yHkuum kupoB. Poib
OpraHN4YeCcKOd XMMHUHU B pELIEHHUH MpobiieM
MUIIEBOM 0€30MaCHOCTH /KOMOUHUD.YPOK/

OK 01

OK 02

OK 04

K 2.1

J1.1
J2.1
€]

MeTtoapl
aKTUBHU3AIUN
TPaJAULIMOHHBIX
JIEKIIMOHHBIX
3aHATHI

2.1

Tema 4.3. UnenTuduKanus opraHu4ecKux
BelleCTB, X 3HAYCHHE U IPUMEHECHHE B
OBITOBOJ M NPOU3BOACTBEHHOM
JAesATeJbHOCTH YeJ0BeKa

Poisib oprannueckoil XMMUU B PELICHUHU
npo0ieM 3HepreTuieckoil 6e30macHOCTH, B
Pa3BUTHH MEJULHHBI,CO3JaHUU HOBBIX
MaTepHaJOB, HOBBIX HCTOYHUKOB YHEPTUU
(anpTEepHATHBHBIE HCTOYHUKH YHEPTHUN).
OnacHOCTb BO3JEHCTBHS Ha JKUBBIE
OpTraHU3MBbl OPTAaHUYECKHUX BEIIECTB
OTAENBHBIX KJIacCOB (YIJI€BOIOPObI, CHUPTHI,
(heHOIIBI, XJIOpOpTaHNYECKUE IPOU3BOIHEIE,
albJETUBI U JIP.), CMBICI TOKa3aTes
IPENEIbHO JONYCTUMON KOHLIEHTPALUU
/KOMOMHHP.YPOK/

OK 01

OK 02

OK 04

K 2.1

J1.1
2.1
€]

MeTtoapl
aKTHUBHU3aIUU
TPaJAUIIMOHHBIX
JIEKIIMOHHBIX
3aHATHI

Tema 4.3. UnenTudukauus OpraHudecKux
BeIEeCTB, HX 3HAYEHHE U MPUMEHEHHUE B
ObITOBOM M NPOU3BOACTBEHHOM
JeATEeIbHOCTH YeJI0OBEeKa

Jlabdopamopnasn paboma No2
"HUoenmugurayus opeaHuyeckux coeouHeHutl
omoenvHblx Kiaccos. Anvoecuowvt”

/JIP/

OK 01

OK 02

OK 04

K 2.1

J1.1
J2.1
€]

Pa6ora B ManbIx
rpymmnax

Tema 4.3. UaenTudukaumus OpraHudecKux
BEIeCTB, HX 3HAYEHHE U IPUMEHEHNE B
OBITOBOW M MPOU3BOACTBEHHOI
AesITeIbHOCTH YeJIOBEKa

Jlabopamopnasn paboma Ne8
"HUoenmupurayus opeanuieckux coeourenull
omoenbublx Kiaccos. Yrxcycuas kucioma."

/JIP/

OK 01

OK 02

OK 04

K 2.1

J1.1
JI12.1
€

Pa6ora B MasbIx
rpymmax




Tema 4.3. UnenTuduKaANUs OPraHMIEeCKHX OK 01 J1.1 Pabota B ManbIx
BellleCTB, UX 3HAYEHHE M MPUMeHeHUe B J2.1 rpymmnax
OBITOBOW ¥ MPOM3BOJACTBEHHOI OK 02 21

AeATEeJbLHOCTH YeJ0BeKa

Jaoopamopnasn paboma Ne9 OK 04

"Hoenmugurayus opeaHuyeckux coeouHeHut

omoenvHuix K1accos. beaxu." IK2.1

Henatypanus ©Oenka TpH  HarpeBaHUU.

L[BeTHbIe peakuuu Geakos. /JIP/

Tema 4.3. UaenTudukanus opraHudecKux OK 01 JI1.1 Pabora B MapIx
BeleCTB, HX 3HAYeHHe U MPUMeHEeHNe B 2.1 rpymmnax
OBITOBOW ¥ NPOU3BOACTBEHHOI OK 02 31

AesITeTbHOCTH YeJIOBEKa

Jabopamopnas paboma Nell OK 04

"Hoenmugurayus opeaHuueckux coeoureHuil

omoenbHulX Knaccos. Yaiesoouwl." K21

/JIP/

Tema 4.3. UnenTuduKanus opraHu4ecKux OK 01 J1.1 Pabora B MmasnbIx
BelleCTB, X 3HAYCHHE U IPUMEHECHHE B J2.1 rpymnmnax
OBITOBOJ M NPOU3BOACTBEHHOM OK 02 91
AesITeIbHOCTH YeJIOBEKa

Jabopamopnasa paboma Nel2 «Pemenne OK 04

9KCIIEPHUMEHTAIBHBIX 3a/1a4 Ha

MK 2.1

UISHTU(DUKAIIMIO OPraHUYEeCKUX
coenuHeHniy. /JIP/




Pa3nen 5. Kunerudeckue u TePMOAMHAMHUYECCKHEC 3AKOHOMEPHOCTH MPOTCKAHUA XUMHNYECCKHUX pealcum"l

24

Tema 5.1. CropocTh XHMHYECKHX 2 2 OK 01 MeTtoapl
peakuuii, XuMHYecKoe paBHOBecHe. aKTHBU3AINN
CKOpOCTh peakiuu, ee 3aBUCUMOCTb OT OK 02 I TPAIUIIUOHHBIX
Pa3IUYHBIX (haxTopoB: MIPUPO b J12.1 JlexunoHHbBIX
pearupyroumux BeLecTs, MK 2.1 €| 3aHATUH
KOHIEHTPAllUd pEarupyrolux BeEIIecTB,
TEeMIIepaTypbl ¥ IUIOMIAJN PEaKIHOHHOM
MOBEPXHOCTHU. TemnoBsIe

3 dexTh XMMHUECKMX peakuui. DK30- U
SHIOTEPMUUECKUE, PEAKIIUH.

O6parumMocTh peakuui. XuUMHUECKOE
paBHOBECHE U €ro CMEIlleHHE oA JeHCTBUEM
pa3IMIHBIX (AKTOPOB

(KOHIIEHTpAIMsl PEareHTOB WM TNPOAYKTOB
peakuuu, JAaBICHHWE, TeMIeparypa) IJIs
CO3JaHUs ONTHMAaJIbHBIX

yCIIOBHH MPOTEKaHUsA XUMHYECKUX
MPOLIECCOB. [punnun Jle [laTenne
/koMGuHHp.ypoK/

Tema 5.1. CxopocTh XHMHYECKUX 2 2 |OKO01 g1 Pabora B MmasnbIx
peaknmii, XuMHu4eckoe paBpHoOBecHe. J2.1 rpynmnax

Jabopamopnasa paboma Nel3 Cxopocmo OK 02 21
peakyuu, ee 3A6UCUMOCHb OM PANIUYHBIX
paxmopos: npupoobl peazupyrouux IK 2.1
eewecme /JIP/

Pa3gen 6. PacTBopsl

2.6

Tema 6.1. [TousiTue 0 pacTBOpax. 2 2 [OK o0l MeTto bl
PacTBOpeHue KaK (GU3UKO-XUMHUYICCKHUI AaKTUBU3aIUU
npolecc. PacTBOpBI. Cnoco6n! OK 02 J1.1 TPaAULHOHHBIX
MPUTOTOBJIEHUS PACTBOPOB. J12.1 JlekmoHHBIX
PactBOpUMOCTB. MaccoBas 0JIs OK 07 91 3aHATAN
PacTBOPEHHOTO BEIIECTBA. Cwmpicn
MoKa3aTeJs IPeAeIbHO AOMYCTHMOM
KOHIICHTPAllHH W €ro HCIOJIb30BaHUE B
OIIeHKE YKOJOTHYECKON 0€30macHOCTH.
IIpaBuia SKOJOTHYECKH IEIecO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOMU JESITEIHLHOCTH
B IENIAX COXpAaHEHHS CBOEro 3JI0POBbS U
OKpYJKarole mpupoaHON Cpeabl; OMACHOCTh
BO3JICICTBUS  HA  JKUBbIE  OPTaHU3MBI
OTpeIeICHHBIX BEIIECTB. Pemenne
MPaKTHUKO-OPUEHTUPOBAHHBIX pacYeTHBIX
3aJlaHU Ha PACTBOPHI, HCIOJB3yEeMEIC B
OBITOBO¥ M IPOU3BOJICTBEHHOW JEATCIBHOCTH
YyeJoBeKa /KOMOUHUP.YpOK/

K 2.1

Tema 6.2. MccnenoBaHue CBOWCTB PacTBOPOB 2 2 |OKO01 J1.1 Pabora B ManbIx
Jabopamopnas paboma Neld J12.1 rpymnmnax
«llpueomosnenue  pacmeopa 3a0aHHOU OK 02 91

KOHYEeHmpayuu » Pewenue

NPAKMUKO-OPUCHIMUPOBAHHBIX — PACYEMHBIX OK 04

3a0aHUll HA PACMEOpPwvl, UCHOLbIYEMble &

b6b1moo u nPOU3800CMEEHHOU K21

Oessmenvnocmu yenosexka. /JIP/




2.7

Pa3nen 7. Xumus B ﬁblTy HB l'lpOl/l3B0):[CTBeHHOI7[ JACATECIbHOCTH Y€JI0BECKa

2.8

Tema 7.1. Xumus B ObITY H
NPON3BOJACTBEHHON AeSATEJbHOCTH
YyeJloBeKa

Hosgeiimmne nocTHXeHUsI XUMUYECKON HayKu
U XMMHUYECKOH TexHoJsioruu. Posb xumuu B
obecrneueHUH 5KOJIOTHYECKOH,
SHEPreTHYECKON M MUIIeBON 0€30MacHOCTH,
pasBuUTHM MeauuuHBL. llpaBmia momcka u
aHajgu3a XUMHYecKkoil wuHopmanmuum U3
pa3NMYHBIX ~ UCTOYHUKOB  (Hay4dHass H
yueOHO-HayyHas JHTepaTypa, CpeICcTBa
MaccoBoil uHopmanuu, ceth MHTepHeT)
/KOMOMHUP.yPOK/

2

2

OK 01

OK 02

OK 04

OK 07

MK 2.1

JI1.1
J12.1
31

MeTtonpl
aKTUBHU3AIUN
TPaIUIIMOHHBIX
JIeKIMOHHBIX
3aHATHI

2.9

Tema 7.1. Xumus B ObITY H
NPOU3BOCTBEHHOI AeATEIbHOCTH
YeJioBeKa

IMouck u aHanu3 KEHCOB O NPUMEHEHUU
XUMHUYECKUX BEIIECTB M TEXHOJOTHH ¢
ydeToM  Oyaymed  mpodeccHoHaIbHOMI
JACATCIIbHOCTHU 10 TEMaM: Ba)KHEHIIHE
CTPOUTCIIbHBIC MaTcpualebl,
KOHCTPYKI[HOHHBIE ~MaTepHalbl, KpAaCKH,
CTEKJO, KepaMWKa, MarTephaibl s
3JICKTPOHUKH, HaHOMaTEpuabl,
TEKCTUJIbHBIE BOJIOKHA, HUCTOYHUKH
JHEPTHH, OpPraHHYeCKUe U MHUHEpaIbHbIC
ya0OpeHusi, JEKapCTBEHHbIE  BEII[ECTBA,
ObITOBas XUMUSL. Dakxmonozuyeckue
ceedeHuss 0  ceolicmeax, cocmase U
0e30NacHOM  UCNONBL30BAHUU  BAINCHEUUUX
OP2aAHUYECKUX U HEOP2AHUYECKUX 6eULeCE 6

ObImy U 8 JHCene3HOOOPOICHOM XO03Alcmae
/TIP/

OK 01

OK 02

OK 04

OK 07

K 2.1

J1.1
J12.1
o1

PaboTa B ManbIx
rpymmnax

2.10

Tema 7.1. Xumus B ObITY U
NMPOM3BOACTBEHHON NesATeIbHOCTH
YyeJa0BeKa
[IpencraBiaenue  pe3ynbTaTOB  pEUICHUS
KeiicoB B ¢opmMe MHUHH-IOKIaAa C
npesenrauueii /I1P/

OK 01

OK 02

OK 04

OK 07

IK 2.1

J1.1
J12.1
€|

Pa6ora B MasbIx
rpymmnax




5. OIEHOYHBIE MATEPHUAJIBI JIUISI IPOBEJEHUSA ITIPOMEXKYTOYHOM ATTECTALIAA

Pa3mennen B npHII0KeHNH

6. YYHEBHO-METOJNYECKOE 1 TH®OPMAINIMOHHOE OBECHHEYEHUE JUCHUTIIMHBI (MK, TIM)

6.1. PexoMeHyeMas JuTepaTypa

6.1.1. [lepeyeHb OCHOBHOI1 JTUTEPaTYpPHI, He0OX0AUMOIi 11 ocBoeHus nucnunauasl (MK, ITM)

JI1.1 T'nunka, HJL. O6mas xumus : yueOHoe nocobue anst CITO — Mocksa: KnoPyc, 2020

6.1.2. IlepeyeHb TONMOJTHUTEILHON JUTEPATYPbI, HEO0X0AUMOIi 1151 ocBoeHus qucuunaunsl (MK, IIM)

J12.1 T'abpuensn, O.C. EcrectBozHanue. Xumus. YueOHuk.-MockBa: Akanemus;, 2019

6.2. ITepeuyenb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKANHOHHOI ceT "MHTEepHeT", HEOOXOAUMBIX /IJIsl OCBOCHHS
aucuumnabl (MK, TIM)

€)!

I'munka,H.JI. O6mas xumus[DnekTpoHHbIi pecypc]: yueoHoe nocooue / H.JI. I'munka. —
Mocksa : KnoPyc, 2019. — 748 c.

www.BOOK.ru

6.3. Ilepeuyenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCTIOJIB3YeMBIX NPH OCYIIECTBJIEHHH 00Pa30BaTeILHOTO MPOIecca Mo
aucuumiude (MK, IIM), Bkiarouasi nepeyeHb NPOrpaMMHOro odecrnevyeHus U MHGOPMAalMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 [lepeyenb MporpaMMHOro odecrevyeHust

Windows XP - OneparonHas cuctema, il 46107380

Anrusupyc Kaspersky Endpoint Security st 6usseca — Pacumpennsiii Russian Edition - AutuBupycHast 3amuTa, KOHTpakT 469

TIBI'YIIC

Free Conference Call (cBoGoaHAs THIICH3MS)

Zoom (cBOOOIHAS JTUIICH3US)

6.3.2 IlepeueHb MHGOPMALMOHHBIX CHPABOYHBIX CHCTEM

7. ONMCAHUE MATEPHUAJIbHO-TEXHUYECKOW BA3bl, HEOBXOJIUMOM 51 OCYIECTBJEHUSA
OBPA30OBATEJIBHOI'O TIPOIIECCA IO JUCHUIIJIMHE (MK, IIM)

Aynutopus Haznauenne OcHaieHne
(MMpumIKT  |VueOuast ayanTopust AJst IPOBEICHUSI 3aHSITHIA Hocka aymuropnasi; kommbeiotep Intel(R) Core(TM) i3-3210 CPU @
CIIO) JIEKIIHOHHOTO THUIIA, MPAKTUYECKUX 3aHSATHH, 3.20GHz/2GB/500Gbh/DVD-RW/; mouutop Acer 19; MmyipTiMenua
Aynutopust Ne|rpynmmoBsIX M HHAWBUAYAIbHBIX KOHCYNbTanni, |mpoekrop NecV300X; mpoeKunoHHEIH SKpaH;

414 Kabuner
XUMHH

TEKYLIEro KOHTPOJIS M MPOMEKYTOUHOMH
aTTECTallNH, a TAKXKe JUIS CAMOCTOSTENIbHOM
paboThl

Tabmmma «[leprogudeckas cucTeMa XMMHYECKUX JIEMEHTOBY; Tauna
pacTBOPUMOCTEIl; IEKTPOTEXHUUECKUH PsAJ] HAPSHKEHHS METAIJIOB;
BBITSDKHOM 1Kad, ceiid, mkad ams peakTHBOB; HAOOPHI PEaKTHBOB,

(MMpumIKT  |VueOuast ayanTopust AJIsi IPOBEICHUSI 3aHSITHIA Hocka aymuropnasi; kommbeiotep Intel(R) Core(TM) i3-3210 CPU @

CIIO) JIEKIIUOHHOTO THUIIA, MPAKTUYECKUX 3aHSATHH, 3.20GHz/2GB/500Gbh/DVD-RW/; mouutop Acer 19; MmyipTimMenna

Aymutopust Ne|rpynmoBsIX M HHAWBUAYAJIbHBIX KOHCYNbTanni, |mpoekrop NecV300X; mpoeKunoHHEIH SKpaH;

414 KaOuHer|TeKyLero KOHTPOJIS U MPOMEXYTOUHON Tabmuua «[leprognueckas cucTeMa XMMHYECKUX JIEMEHTOBY; Tabyuna

XUMHHU aTTeCTallUH, a TAKXKe JUIS CAMOCTOSTEIbHOM PacTBOPUMOCTEH; IMEKTPOTEXHUUECKUH Psil HANPSHKEHUST METAIIIOB;
paboThI BBITSDKHOM 1Kad, ceiid, mkad just peakTHBOB; HAOOPH! PEaKTHBOB;

(MMpumIKT  |VueGuast ayauTopust AJIst IPOBEICHUSI 3aHSITHIA Hocka aymuropnasi; kommbeiotep Intel(R) Core(TM) i3-3210 CPU @

CIIO) JIEKIIMOHHOTO THIIA, MPAKTUYECKUX 3aHITUH, 3.20GHz/2GB/500Gb/DVD-RW/; mouutop Acer 19; MynbTimMenua

AynuTtopust Ne|TpynIoBEIX U HHIUBAAYaNbHBIX KOHCyabTanuil, |mpoektop NecV300X; mpoeknnoHHEIH SKpaH;

414 TEKYIEro KOHTPOJISl U MPOMEXYTOUHOM Tabmuna «Ileproauueckas CHCTEMa XUMHUYECKHX 3JIEMEHTOBY; TaOIUIa




Aynuropus Haznauenue OcHateHue
Kabuner aTTEeCTallUH, a TAKXKE IS CAMOCTOSTEIIbHOI PacTBOPUMOCTEIT; 3IEKTPOTEXHUUYECKHUIT DA HANIPSHKESHUS METAJLIOB,;
XUMUH paboThI BBITSDKHOM mKad, ceiid, mkad a1 peakTHBOB; HAOOPHI PEaKTHBOB;
(ITpumIDKT  |YueOnast aymuTopus A IPOBEICHUS 3aHATHI Hocka aynutopHas; kommbiotep Intel(R) Core(TM) i3-3210 CPU @
CIIO) JICKLIMOHHOT'O THIIA, IPAKTHYECKUX 3aHATHH, 3.20GHz/2GB/500Gb/DVD-RWY/; monutop Acer 19; myiastumenna
AynuTtopust Ne|TpynIoBEIX M MHAUBUAYANbHBIX KOHCYIbTamuid, |mpoektop NecV300X; mpoeKunoHHEIH SKpaH;

414 Kabuner
XUMHH

TEKYIIET0 KOHTPOJIS H IPOMEKYTOUHON
aTTEeCTaI[|H, a TAKXKE JJIS CAMOCTOSTEIIBHOM
paboTHI

Tabmuma «[lepromuyueckas cucTeMa XUMHUYECKIX 3JIEMEHTOBY; TaOIHIIa
PacTBOPUMOCTEH; IIEKTPOTEXHUICCKHIH PSIJT HATPSKCHHUSI METAIJIOB;
BBITSDKHOM miKad), cetid, mxad 1uis peakTHBOB; HAaOOPHI PEAKTHBOB;

(IMpumMXKT
CIIO)
Aynuropus Ne
414 Kabuner
XUMHU

YdeOHast ayIUTOPHS ISl IPOBEIICHUS 3aHITHI
JICKIIMOHHOT'O THIIA, TPAKTHYECKUX 3aHATHHA,
TPYIIOBBIX H UHIUBHYaTbHBIX KOHCYIBTAIIHIH,
TEKYIIET0 KOHTPOJIS H MPOMEKYTOTHON
aTTECTAIlNH, a TAK)KE TSI CAMOCTOSITEIbHON
paboTHI

Hocka aynutopHas; kommbtotep Intel(R) Core(TM) i3-3210 CPU @
3.20GHz/2GB/500Gb/DVD-RWY/; monutop Acer 19; myiastumenna
npoektop NecV300X; mpoeKIMoHHbIH 3KpaH;

Tabnuua «Ileproanyeckas cucteMa XHMHYECKHX 3JIEMEHTOBY; Ta0IHIa
PacTBOPUMOCTET; 3IEKTPOTEXHUUYECKHUIT PA HANIPSHKCHUS METAJLIOB,;
BBITSDKHOM miKad), celid, mxad 1uis peakTHBOB; HAOOPhI PEAKTHBOB;

8. METOJJMYECKHUE YKA3AHUS 1151 OBYYAIOIIMXCSI II0 OCBOEHHIO U CHUILINHBI (MJIK, TIM)

Jlexuus. ITocemenye u akTuBHas paboTa CTYIEHTA Ha JEKLUU I103BOJsIeT c(hOPMUPOBATh GAa30BbIe TEOPETUUECKHE ITOHATHUS 110
JHCIUIUINHE, OBJIAIETh OOMIEH JTOTHKOI NOCTPOSHNUS AUCIUIUIMHEL, YCBOUTH 3aKOHOMEPHOCTH M TEHICHIIH, KOTOPBIE PACKPBIBAIOTCS
B JJaHHOI AucuuIumze. [Ipyu 3ToM CTyIeHTY peKOMeHlyeTcs ObITh JOCTAaTOYHO BHUMATEJIbHBIM HA JIEKI[UH, CTPEMUTHCS K IOHUMAaHHIO
OCHOBHBIX ITOJIOKEHHH JIEKIINH, a IPU ONpPeIeTIeHHBIX TPYIHOCTSAX U BOIIPOCAX, CBOEBPEMEHHO 00pamIaThes K MPEenoaaBaTelo 3a
HOSICHEHUSIMH, YTOUHEHUSIMU WM NIPU AUCKYCCUOHHOCTH pacCcMaTpUBaeMbIX BOIPocoB. PaboTa Hax MaTepuanaMu KLU BO
BHEayJUTOPHOE BpeMs Tperoaraet 6ojee rryookoe pacCMOTPEHHE BOIIPOCOB TEMBI C YIETOM TOTO, YTO Ha JIEKIIMH HEBO3MOYKHO
IIOJIHO OCBETHUTH BCE BOIPOCH! TeMbl. J{1s Ii1y00Koi NpopaboTKU TEMBI CTYIEHT JOJDKEH:

a) BHIMATEIbHO MPOYUTATH JIEKIUIO (BO3MOKHO HECKOJBKO pas);

6) paccMOTPETh BOIPOCH! TEMbI WIH IPOOIEMBI 110 UMEIOLIEHCs yIeOHOM, yueOHO-MeTOANYEeCKON IUTepaType, 03HAKOMUTBCS C
MTOJIXOZIaMH TI0 TaHHOU TeMe, KOTOPBIE CYIIECTBYIOT B COBPEMEHHOW HayIHOM JITepaType (IOCMOTpeTh MOHOTpaduu, CTaTbH B
JKypHaJlaX, TE3UChl HAyYHBIX JOKJIAJIOB U BBICTYILICHUI).
W3zydas TeMy B TEOPETHIECKOM aCIEKTe, CTYJEHT MOKET ITOJIb30BaThCS KaK JINTepaTypoit OMONNOTEKH YHHBEPCUTETA, TaK H
UCIIOJIb30BATh JIEKTPOHHbIE ¥ VIHTepHET-pecypChl.
JlaGopaTopHoe 3ansTue. [Tocemenne u pabora cTyeHTa Ha TaOOPaTOPHOM 3aHSATHH MO3BOJISIET B IIPOIIECCE BBITOTHEHHS
9KCIIEPUMEHTA, HAOMIOJEHNUS] WU OIIBITa U €r0 MOCIEAYIOLIEr0 KOIIEKTUBHOTO 00CYXKICHUS PE3YJIbTaTOB INIy0)Ke YCBOUTH
TEOPETHYECKUE TIOJIOKEHUSI, CHOPMHUPOBATE OTJEIBbHBIE MPAKTHYESCKUE YMEHHUS M HABBIKU, HAYYUTHCS IPABHIBHO 0OOCHOBBIBATH
MCTOJAMKY BBIINIOJIHCHUSA PACUYCTOB, YCTKO 1 IIOCJICAOBATCIIBHO IPOBOAUTH ZleﬁCTBPIH 1 pacycThl, q)OpMyJ]l/IpOBaT]) BBIBOJbI U
npemoxkeHns. Pabora Ha 1abopaTOPHOM 3aHATHH 1a€T BO3ZMOKHOCTD CTYAEHTY BCECTOPOHHE U3YYUTh TUCIUIUIHHY H ITOITOTOBUTHCS
JUTSL CAMOCTOSATENBHON paboThl. B mporiecce BEIMOJIHEHUS ayJUTOPHBIX MPAKTHIECKUX paboT CTYAEHT MOATBEP)KAAET 0Ty IeHHEIE
3HaHUsA, YMCHUSA U HABBIKHU.
IpakTryeckoe 3aasTre. [Ipn MOArOTOBKE K MPaKTHYECKUM 3aHATHSIM CTYICHTAM PEKOMEHIYETCSl BHUMATEIbHO O3HAKOMHTBCS C
TEMaTHUKON MPAaKTUICCKOI'0 3aHATUSA, IPOYCCTh KOHCIEKT JICKIIUU IO TEMC, U3YUNUTh PEKOMEHAOBAHHYIO JINTEPATYPY, COCTAaBUTH
KpaTKUi IJTaH OTBETA Ha KaXKBIH BOIPOC MPAKTHIECKOTO 3aHITHSI, IPOBEPHUTH CBOW 3HAHUSI, OTBEYAs HA BOIPOCHI LIS CAMOIIPOBEPKH,
€CIIM BCTPETSTCS] HE3HAKOMbIE TEPMUHBL, 0043aTeIbHO 00PAaTUTHCS K CI0BAPIO U 3a()UKCUPOBATH UX B TETPAJH.

IpoBenenue yaeOHOTO MpoLiecca MOXKET OBITH OpPraHH30BaHo ¢ ucnoib3oBanueM DMOC yHuBepcuTeTa U B TU(PPOBOI cperie (TpyIIIbD
B COLIMAIbHBIX CETAX, EKTPOHHAS II0UTa, BUIEOCBA3b U Ap. IaThopMsel). YueOHble 3auaTus ¢ npumenenueM JJOT npoxonsT B
COOTBETCTBHH C YTBEPXKICHHBIM pacnucaHueM. TeKyIinii KOHTPOJIb ¥ MIPOMEXKYTOUHas aTTecTalys 00yJaronuxcs MOXKET
MPOBOIUTHCS ¢ mpuMeHeHneM JJOT.




MMPUJIOXKEHMUE 1

OIIEHOYHBIE MATEPHAJIBI

Ilo nucnunnune «Xumus»
Juis cienuanbHOCTH «23.02.06 TexHudeckas HKCIUTyaTaIis MOIBUKHOTO COCTaBa JKENE3HbIX A0POT (BaroHbI)»

CocraButens: npenojasatens, C.B. Mankosa

Yccypuiick 2023



1. Onucanue noka3areJiell, KpUTepHeB M IIKAJ OLlCHUBAHNUSA Pe3yJIbTATOB.

1.1. TTokazatenu u kputepuu oneHuBanus pe3yiapratroB OK 01, OK 02, OK 04, OK 07, TIK 2.1.

OOBEKT OLIEHKH

YpoBHU c(HhOPMHUPOBAHHOCTH PE3YIHTATOB

Kpurepuii onennBanus
pe3yabTaTOB OOyUCHHUS

OOyuaromnmiics

Huskuil ypoBeHb
Iloporosslii ypoBeHb
IloBbIlIEHHBIN YPOBEHD
BoIcoKkuil ypoBEHb

YpoBeHb pe3yIbTaTOB 00yUCHUS
He HUKe OPOroBoro

1.2. IlIxamnsl OLleHUBAHUSA PE3yJILTATOB TIPH caue 3a4eTa.

JocTurHyThIit
YPOBEHB

pe3ynbpTara
oOy4eHust

XapakTepucTHKa YPOBHS CHOPMUPOBAHHOCTH
pe3yJIbTaToB

[IIxana oneHUBaHUS
nmudhepeHTMPOBaHHOT
0 3adeTa

Huzkuii
YpOBCHB

OO0y4aromuics:

-00HapyXuJ npoOesbl B 3HAHUSX OCHOBHOTO Y4€OHO-POrPaMMHOIO
MarepHana;

-JIOIYCTHJI NPUHIMITHAIBHBIE OIIMOKH B BEIIIOTHEHUH 3aJaHUH,
NPEeIyCMOTPEHHBIX IPOrPaMMON;

-HE MOXKET IIPOJOJDKUTE O0YUCHHE WIIH IPHCTYIUTh K
npopecCHOHANBHON NeATeIBHOCTH 10 OKOHYaHUH IIPOrpaMMEL - 0e3
JIOTIOJTHUTENBHBIX 3aHTHI 10 COOTBETCTBYIOIIEH JUCIUIUIMHE.

HeynosneTBopurensHO

[Toporossriit
YpOBEHb

OO0y4aromuiics:

-00Hapy»XUJI 3HAHHE OCHOBHOTO y4eOHO-IIPOrpaMMHOT0 MaTepHasa B
00béMe, He0OXOTUMOM IS JalibHeHIIeH y4eOHOH 1 mpeacTosei
npo¢eCCUOHATBHOM NeATeTbHOCTH;

-CIIPABJISCTCS C BBIIOJHEHUEM 3a/laHul, IPEAYCMOTPEHHBIX IIPOTPaMMON;

-3HAKOM C OCHOBHOH JINTEPATYpOH, pEKOMEHI0BaHHOU paboyeit
HpPOrpaMMOi TUCIUIUTHHBL;

-JIOIyCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U MPH BBIIIOTHEHUH
3aJIaHUil 10 y4eOHO-TIPOrpaMMHOMY MaTepHaty, Ho obnagaeT
HEOOXOAMMBIMHU 3HAHUSMU JUISl UX YCTPAHEHHS 110]] PYKOBOICTBOM
npernoJaBaTens.

Y I0BIETBOPUTENBHO

TToBBIIIEHHBIN
YPOBEHb

OO0y4aronuiics:

- 0OHAPYKUIT TIOJIHOE 3HAHUE YYeOHO-IPOrPAMMHOTO MaTepUana;

-YCIEIUIHO BBIMTOIHII 3aIaHUsI, IPEIYCMOTPEHHBIC MPOrPaMMON;

-YCBOWJI OCHOBHYIO JIUTEPATYPY, PCKOMEHIOBAHHYIO paboueit
POTPaMMO¥l TUCITUTUTAHBI;

-10Ka3ajl CHCTEMATHUYSCKUI XapakTep 3HaHUH y4eOHO-ITPOrPaMMHOTO
MaTepHaa,

-CIIOCOOCH K CAaMOCTOSITEIIbHOMY TOMOIHEHUIO 3HAHHH 110
y4eOHO-TIPOrpaMMHOMY MaTepHaity U OOHOBICHHUIO B X0JI€ JlallbHEHIIIeH
y4eOHO# paboThI ¥ IPO(PECCHOHANBHON eI TEHHOCTH.

Xopouio

Bricokwmii
YpOBEHb

OO0y4aronuiics:

-00Hapy»XHJI BCECTOPOHHHUE, CHCTEMAaTHYECKUE U TITyOOKHEe 3HAHUS
y4eOHO-TIPOrpaMMHOT0 MaTepuana;

-yMeeT CBOOOHO BBINIOIHATH 3aJaHusl, TIPEyCMOTPEHHBIE IPOrPaMMON;

-03HAKOMMIJICS C JOTIOJIHUTEIbHON IUTEPATYPOK;

-YCBOMJI B3aUMOCBA3b OCHOBHBIX MMOHATHI JUCHUININH U UX 3HAUYCHHUC 1A
nproOpeTeHus mpodeccuu;

-TIPOSIBWJI TBOPUYECKUE CTIOCOOHOCTH B MIOHUMAHHUY y4eOHO-ITPOTPAMMHOTO
MaTepHuaa.

OTan4HO

1.3. Omnucanue nIkaa OLeHUBaHUs

PC3yJ’ILTaTLI 06yqa10merocsl OLCHUBAKOTCA CICAYIOLIUM O6pa30M:

ITnanupyemsl
I ypoBEeHb

pe3yabTaToB
OCBOEHHS

ConeprkaHue IIKaIbl OLEHUBAHUS
JIOCTHTHYTOTO YPOBHS pe3yJIbTaTa 00y4eHHs

HeyHOBHGTBopI/ITCHI)

HO yZIOBJ'IeTBOpI/ITeJ'ILHO

Xoporo

OTIN4YHO




b HaJWYHC 3HAHUH
MIpH pEIICHUN

HaJIM4yue 3HaHUi npu

MIPUMEHEHUIO 3HAaHUI
MIPU PELICHUH 3alaHuiH,

He 3aureno 3ayTeHo 3a4uTeHo 3a4yTeHo
. OOyuaronuics
Hecmoco6HocTh . OO6ygaronuiicst i
S OO6ygaromuiics IEMOHCTPUPYET JIEMOHCTPHUPYET
i CrocoOeH pPHpY CIOCOOHOCTH K
CaMOCTOSITEILHO CIIOCOOHOCTB K
CaMOCTOSITENBHO CaMOCTOSATEILHOMY
MPOJICMOHCTPHPOBAT CaMOCTOSTEILHOMY 2
MPOJIEMOHCTPUPOBATD MIPUMEHEHHIO 3HAHUI B

BEIOOpE criocoba

IO HCIOJIb30BaHHUIO
METOJIOB OCBOCHHUS
yueOHOit
JIMCIUTITHHBIL.

3aJ]aHUH B [TOJIHOM
COOTBETCTBUU C
00pas1oM, JTaHHBIM
MperoIaBaTesIeM.

KOTOpBIE IIPEICTaBIIsII

IpenoaasaTeilb, U Ipu

€ro KOHCYJIbTaTUBHOU
HNOAJEPIKKE B YACTH

COBPEMEHHBIX POOIIEM.

3HaTh . pEeLIeHUH 3a1aHuiH, peLIeHus] HEM3BECTHBIX
3aJJaHu#, KOTOpbIe AQHAJIOTUYHBIX TEM,
KOTOpBIE OBUTN WM HECTAHJIAPTHBIX
OBLTH IIPEACTABIICHBI KOTOpBIE IPECTABIISII .
MIPEACTaBIICHBI 3aJJaHui U Ipu
IpernoaBaTeieM Npeno/aBaTelib, U IpH .
TIpernoaaBaTeieM . KOHCYJIbTaTUBHOMN
BMECTe ¢ 00pa3LoM €ro KOHCYJbTaTHBHOU
BMeCTe ¢ 00pa3LoM ux HOAJIEPIKKE B YaCTH
UX pEIIeHHUSI. MOJJIEPIKKE B YaCTH
pelLIeHHs. MEXIUCIUIUTHAPHBIX
COBPEMEHHBIX IPOOIIEM. .
CBsI3eil.
. OO0yuaronuiics
Obyuarommiics i
o JEMOHCTPHPYET
Obyuarommiics MIPOAEMOHCTPUPYET
OtcyTcTBHE Y CaMOCTOSITENIBHOE
JIeMOHCTPHUPYET CaMOCTOSATEIBHOE .
o0ygaromierocs . NpUMEHEHHE YMEHHUIT
CaMOCTOSITETIBHOCTH B NPUMCHEHHE YMCHUH
CaMOCTOSTEILHOCTH B . . PEIICHUS HEN3BECTHBIX
. | TpuUMEHEHMM yMEHUH peLIeHHUS 3aTaHHi,
NMPUMEHCHUN YMCHUUN NI HCCTAaHAAPTHBIX
Y™mers pemeHus yueOHbIX aHAJIOTUYHBIX TEM,

3a/laHui ¥ IpU
KOHCYJIbTATUBHOM
HOJEPIKKE
IpenojasaTells B 4aCTH
MEXAUCLUIIIIMHAPHBIX
CBA3EH.

2. [lepeueHb BONIPOCOB K 3aueTy (2 ceMecTp)

2.1 Bompocs! k auddepeHnupoBaHHOMY 3a4eTy (2 cemectp):

©CoNoOA~LNE

MK 2.1
19.
20.
21.
22.
23.
K 2.1
24,

Uro Ha3bIBaeTCs ankaHamH, o0Imas Gpopmyna ankanos. OK 01, OK 02, OK 04, TIK 2.1
Yro Takoe ankeHsl, o0mias ¢popmyna ankenos. OK 01, OK 02, OK 04, TIK 2.1

Yro Takoe ankuHbI, 0011as popmyna ankuaoB. OK 01, OK 02, OK 04, TTK 2.1

UYro Takoe cnupThl, obmas ¢popmyina cnuproB. OK 01, OK 02, OK 04, TIK 2.1
UYro takoe anpaerupl, oomas Gopmyna amsaerugos. OK 01, OK 02, OK 04, TIK 2.1

Uro Takoe kapOOHOBBIE KUCIOTHI, 00mIas hopmymna kapooroBsix kucior. OK 01, OK 02, OK 04, [1K 2.1
Uro takoe 3¢upsl, obdmas ¢popmyia a¢upos. OK 01, OK 02, OK 04, [1K 2.1
Uro takoe xupsI, oomas Gopmyna xxupoB. OK 01, OK 02, OK 04, [1K 2.1

Uro takoe yrieBoasl, o0mas ¢popmyna yriaesogos. OK 01, OK 02, OK 04, TIK 2.1

Urto oTHOCHUTCS K MOHOCaxapuaaM, aucaxapuaam, noaucaxapugam. OK 01, OK 02, OK 04, IIK 2.1
KaxoBa pyHKIHS IITIOKO3bI, Kpaxmaia, TIIHUKoreHa, neutoio3sl, xutuaa. OK 01, OK 02, OK 04, TIK 2.1

YT0 Takoe aMHUHBI.

Hammcats popmyny tTpumetmnamus. OK 01, OK 02, OK 04, 1K 2.1

Urto Takoe nepBUUHbIE aMHUHBI, BTOpUuHbIe 1 TpeTndHble. OK 01, OK 02, OK 04, TIK 2.1
Urto Takoe aMUHOKHUCIIOTHI, 0011ast popmyia amuHokucioT. OK 01, OK 02, OK 04, TIK 2.1

Yro Takoe OCHOBHBEIC, HeﬁTpam)Hme " KHCJIBIC aMHHOKHMCJIOTHI.

OK 01, OK 02, OK 04, IIK 2.1

Uro Takoe Genku, CTpYKTypbl 6emkoBoit Mmonekynsl. OK 01, OK 02, OK 04, TIK 2.1
Uro Takoe neHaTyparms, peHatyparus Oenka. Bugsr 6enkos. OK 01, OK 02, OK 04, [1K 2.1

YTO TaKO€ YIJIEBOAOPO/IbI, YIIIEBOJOPOIHBINA paauKal, Npou3Boansie yriesogopoaos. OK 01, OK 02, OK 04,

YTO TaKO€ U30MepPhI, ToMoJIoTH, romoJiornueckuit psg. OK 01, OK 02, OK 04, I1K 2.1

CKOJIBKH BaJICHTEH yIiiepo B yriesoaopoaax u nouemy. OK 01, OK 02, OK 04, TIK 2.1

HamucaTh (GOPMYIIBI HUTPOTPYHIIEI, Cyab(orpymmsl, amuHorpymnmsl. OK 01, OK 02, OK 04, T1K 2.1
Kaxoii Tum rubpuanzanuy y ajJkaHoB, alikeHoB, amkuaoB. OK 01, OK 02, OK 04, TIK 2.1

Urto Takoe peakiys HelTpanu3amuu, stepeduxarnum, cynshupoanus, HutpoBanus. OK 01, OK 02, OK 04,

Uro Takoe peaKknyy THAPUPOBAHNS, THAPATAIINH, TaJOreHupoBaHus, TuaporanoreHuposanus. OK 01, OK 02,

OK 04, IIK 2.1

25. TlepeynciauTh KaYECTBEHHBIC PEAKIIMH JUTS AlIbACTHIOB, 3anucaTh ypaBHeHus peakmmit. OK 01, OK 02, OK 04,

MK 2.1

26. ®dopmyia 3THIEHA, AllETUIICHA, STaHOJA, MyPaBbHHON KHCJIOTHI, yKCYCHON KHCIOTHL. Kak Ha3biBaeTcs
KHUCJIOTHBII 0CTaTOK MypaBbUHOM KHCIOTHI, YkcycHOI kucioTsl OK 01, OK 02, OK 04, TIK 2.1

27. ®dopmyia rimieprHa yKCYCHOM KUCIOTHI, hopmannHa, stmieHriukois. OK 01, OK 02, OK 04, TIK 2.1

28. ®dopmyna 6enzona, penoina, annanna. OK 01, OK 02, OK 04, [1K 2.1

29. Yro Takoe moJaMMepbl, MOHOMEpHI, Buabl moaumepoB. OK 01, OK 02, OK 04, TIK 2.1

30. CdopmymupoBaTh OCHOBHBIC MMOJIOKeHHs Teopun bytaeposa. OK 01, TTK 2.1
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YTto oTHOCHUTCS K a30TCcoACpKAIIUM COCTUHCHUAM. CKOJIbKH BaJICHTECH a30T B 3THX COCONMHCHHUAX, 3aITUCATh

dhopmyry amurorpynmel. OK 01, OK 02, OK 04, TIK 2.1

32.
33.
34.
35.
36.

Urto Takoe kapOOKCHIIbHAS TPYIINA, U3 Yer0 OHA COCTOMT, 3amucaTh popmyny. OK 01, OK 02, OK 04, T1K 2.1
UT0 Takoe CKOPOCTh XMMHUYECKUX PEaKIuii B TOMOTeHHOM 1 reTeporeHHol cpenax. OK 01, OK 02, TIK 2.1
Chopmynuposats npuniun Jle Hlatense. OK 01, OK 02, TIK 2.1

IIpaBuno MOpxkoBHUKOBa, TpaBuio 3aitniesa. OK 01, OK 02, OK 04, I1K 2.1

Uro Takoe pactBopbl. Tumsl pactBopoB. Buasl konnentpanuii. OK 01, OK 02, OK 07, I1K 2.1

2.2 3apmaunm k 3a4ery (2 cemectTp):

1.

2.
3.

CocTaBuTh (POPMYJIBI AMHHOB: TPHATHIAMHUH, TUMETHINPONHIaMuH, MeTHdTHANponuiaamMud. OK 01, OK 02,
OK 04, TIK 2.1

Hanmcats m3omepsr st CSH13N. OK 01, OK 02, OK 04, T1K 2.1

CocrtaButh popmynsr amrHOB 1 amuHOKKCIOT: OK 01, OK 02, OK 04, 1K 2.1

2-aMHHO-TEKCaHOBas KHCIIOTA, 3,3-1nMeTiI-4 aMHHO-TICHTAaHOBAs KUCIIOTA, TPUITIIAMIH.

4,

5.
6.
7.

Hanwmcats ypaBHeHUs peakuuii cyiab(pupoBanus u HUTpoBaHus (1o Konosanosy) 2-meTtuin-niponana. Ha3Bats
mpoaykTsel. OK 01, OK 02, OK 04, TIK 2.1

Kax MoxHO noay4uTs 2,6 — AMMETUII-TeNTaH , ucnoib3ys peakunio A.Bropua? OK 01, OK 02, OK 04, TIK 2.1
Hamnucats peakunto HuTpoBaHus OyraHa, HazBaTh npoaykt. OK 01, OK 02, OK 04, TIK 2.1

Hamucats ypaBHeHUs peakuuii nonydeHus rekcana uz YB: OK 01, OK 02, OK 04, IIK 2.1

CH; - CH, — CH,Br

8.

Hamucates popmynst coeannennit: OK 01, OK 02, OK 04, TIK 2.1

A) 2,2 — qumetnn OyTaHOBAs KHCIOTA
b) 3,4-mumeTnir-4 mponuiI-reKcaHaib

9.

Hanmcats ¢popmyisr coequaenuii: OK 01, OK 02, OK 04, T1K 2.1

A) 4- HUTpO-OyTaHOBAs KUCIIOTA
B) 3-meTmin-4-nponuin-okTaHOBasT KACIIOTa

10

11

12.

13.
14.
15.
16.
17.

18.

. BrIpazure B npolieHTax KOHLEHTPALUIO pacTBopa, coaepsxkaiero B 280 r Boasl 40r caxapa? OK 01, OK 02,
OK 07, IIK 2.1

. Cmemanu 300r 20% pactBopa u S00r 40% pactBopa xsopua Hatpusi. Yemy paBHa NMPOIIEHTHAS

KOHIIEHTpalus nosyuyeHHoro pacreopa? OK 01, OK 02, OK 07, I1K 2.1

B Bone maccoii 1000r pacTBopuiti Cyib(paT Kajaus KOJMYECTBOM BELIECTBA 2 MOJIb. Brluuciaute MaccoByto

noio pactBoperHoro Bemiectsa? OK 01, OK 02, OK 07, TIK 2.1

Hanmcats Gpopmyiry yrcycHosTHIIOBOTO 3hupa (3tmmanerar) OK 01, OK 02, OK 04, T1K 2.1

Hanmcats Gpopmyiry MypaBsuHOITHIOBOTO 3dupa (3TImindopmuar) OK 01, OK 02, OK 04, TIK 2.1

Hanwmcates Gpopmyiry MacissHOSTHIIOBOTO 3¢dupa (3Trndytupar) OK 01, OK 02, OK 04, TTK 2.1

Kax M0oxHO noay4uTs 2,6 — AMMETUII-TeNTaH , ucnoib3ys peakuno A.Bropua? OK 01, OK 02, OK 04, TIK 2.1

Hammcats ypaBHeHUs peakiuii cynbhupoBanus 1 HUTpoBaHus (o Konosanosy) 2-metnin-niponana. Hassate

nponyktsl. OK 01, OK 02, OK 04, TIK 2.1

Hanwmcats Gpopmyiel cnegyronmx coennnernii: OK 01, OK 02, OK 04, TIK 2.1

a) 3-0poM-2-XJI0p-TIeHTaH
B) 2,8-IMMETHUII-HOHAH

19

. Y3700 r 60% - HO¥1 cepHO¥ KHUCIOTHI BeIMapuBanueM ynanmin 200r Boasl. YeMy paBHa IpOLEHTHAS
KOHIIeHTpanus octapierocs pacrsopa? OK 01, OK 02, OK 07, IIK 2.1

3. TecroBble 3axanus. OueHKa Mo pe3yJIbTaTaM TeCTHPOBAHMS.

3.1. [IpumepHBIC 3a0aHUS TECTa

Nel. Conu numus, umeiowue popmyant Li,SOg, LisS, Li,SO,, nasvisaromesOx 01, 1IK 2.1
1) cymsdar, cynshut, cyapdun 2) cynbdur, cynsbhun, cyapdar
3) cynbdur, cynsdat, Cyapux 4) cynedun, cynsdhur, cyiapdar

No2. Bewecmeo
1) ocHOBaHKE

Ne3. Vpasuenue

CuSO,—omo OK 01, IIK 2.1
2) okcuna 3) KHCTIOTHBI 4) conb

peaxyuu oomena —smo OK 01, OK 04

1) 2H,S + SO, = 3S + 2H,0
2) 2Al + 6H* = 2A1*"+ 3H,
3) Ca +2H,0 = Ca®"+ H, + 20H 4)CuS0,+2NaOH=Cu(OH),+Na,S0,

Nod. Dnemenm, amomvl KOMOPO2O UMeEIOM 8 Mpembem IAEKMPOHHOM Cloe 08a dneKmpona, - smo OK 01, OK 02

1) Mg

2) Pb 3)Se 4) Cr.

No5. Oxucaumenvho - goccmanosumenvhas peakyus npouszotoem medxncoy eewyecmeamuOK 01

1) Fen H2804

2) Fe,03 u HNO;3

3) Fe,0; n HCI 4) FeO u HCI



No6. Peaxyus obmena, 8 pesyibmane KOmopou oopazyemcst 0cadok - amo peaxyus medicoy OK 01, OK 04
1) xJIOpUIOM MarHusi ¥ TUAPOKCUIOM HATPHS

2) cynb(}aTom Kanust ¥ XJIOPHUIOM aTIOMUAHUS

3)xapOOHATOM HATPHS U COJITHOM KUCIIOTOU

4)cepHOii KUCTIOTON 1 HUTPATOM MEAH

Ne7. Maccosast dons kuciopooa 6 cynvgpame antomunusi pasnaOK 01, OK 02, OK 07, IIK 2.1

1) 47%
2) 12,8%
3) 56,1%
4) 16%

Ne8. B omauuue om cynegpama nampus cyiepam meou peacupyem ¢ OK 01, OK 02, IIK 2.1
1) THAPOKCHUIIOM MarHus

2) xJopuIoM Oapwust

3) HUTpaTOM KaJlbLIUs

4) TUAPOKCUIOM KaJHst

Ne9

KoBanenTtHas HenonapHas cBa3b umeercs B OK 01
1) momekyse BombI

2) MOIeKyJie XJIOpHaa MeIH

3) Momnekyiie BOIopoaa

4) MoJeKyJie OKCHIA KaJIHs

No /0. Cunvroim snexkmpoaumonm siensiemes OK 01, OK 04
1) yromsHas KMCIOTa

2) CcepOBOMOPOIHAS KHCIIOTA

3) cepHas KuciIOTa

4) caxaposa

Nell. B ypasuenuu peaxyuu mesicoy MasHuem u COASIHOU KUCIOMOU OMHOWeHUe KOIpPuyuenmos neped Gpopmyramu maznus u
xkucromoul pasno OK 01

1) 1:3 2) 11 3) 1:2 4) 6:1
Nel2. Oxcuowvr memannos —smo OK 01, IIK 2.1
1) CuO, Ca0, Fe,03 2) Si0,, SO3, NO,
3) Mn,0Oy, P,0s, SO3 4) C1,07, CO,, N,Os
Ne/3. K kuciomuvim u coomeemcmeenno ocHoéuvim oxcuoam omuocamceaOK 01, TITK 2.1
1) COmu Nago 3) A|203 u P205
2) CO,uMgO 4) SO3u ZnO
H,0 S0,

Nol4. B cxeme npespawenuti Ba — X; —  X;eewecmseamu "X;" u "X," asnaromes coomsemcemeenno OK 01, OK 02, TIK 2.1
1) Ba(OH), u BaSO, 3) Ba(OH), u BaSO;
2) BaO u BaSO, 4) BaO u BaSO3;

Nels. I1o namb 21eKmpoHO8 HA BHewHeM IIeKMPOHHOM Cl0e HAXOOUMCS 8 AMoMe KadHco020 uz xumuieckux snemenmos OK 01,
OK 02

1) Be, B, Li 3) C, Si, Al
2) As, Se, Br 4) N, P, As
Nel6. Ocywecmeums npespawenue Pb(NOs), PbS MOACHO_GNOMOUJbIO OK 01, OK 02, [IK 2.1

1) cynbbuna HaTpus
2) cynburta Kaaus

3) CepHHCTOH KHCIOTHI
4) okcupa cepsl (1V)

Nel7. Obwvem 600opooa (1.y.), Heobxodumblil 01 60ccmanosienus dcenesa us oxcuoa ycenesa (1) maccoii 80 xe, pagen
2. OK 01
a)56.3 0)33.6 B)I1.2 1)14.2

Nel8. Ilpu e3aumoodeticmauu Mmemanna ¢ 6000U GbLOEAUNCS 243, A PACMBOP Npu 00basIeHUU heHoAPmaneuna OKpAcuics 6
Manurnosslil ysem. mum memaniom moxcem ovime OK 01, OK 02, IIK 2.1
1)narpuit 2) IMHK 3) Gepriumii 4) anroMUHUH



Nol9. Ipusnaxom xumuueckou peakyuu mexcoy pacmeopamu cyavghama meou u euopokcuoa xaaus seasemces OK 01, OK 02,
1K 2.1

1. BwIgeneHME rasa

2. BBINIAJICHUE OCAIKa

3. mosiBJIEHHE 3amaxa

4. TOTJOUICHUE TETUIOTHI

Ne20. Bewjecmea, monexyivl KOMOpbiX COCMOSIM U3 AMOMO8 8000P00d U KUCTOMHBIX 0cmamkos - Hasvieaiomess  ...OK 01, [IK
2.1
Ne2l. Yemanoeume coomeemcemeue mexcoy ghopmynamu eujecms u knaccamu Heopeanuyeckux coeounenutiOK 01, IIK 2.1
QDopmyna eewecms Knacc sewjecms
A) Na[AI(OH),] 1) oxcuasl

b) NaOH 2) KHCIIOTBI

B) HCI 3) ocHOBaHUs

') CuO 4) KOMITJICKCHBIC COJIH

Ne22. Vemanoeume coomeemcmeue mexncoy opmyramu geujecms u Kiaccamu Heopeanuieckux coeounenuti OK 01, IK
2.1

Dopmyna sewecms Knacc sewyecms

A) H,SO, 1) okcup

B) Al(OH); 2) aMm(OTepHBIH THAPOKCHT
B) Nay[Zn(0H),] 3) kucnota

I') Al,O3 4) KOMILICKCHAS COJIb

Ne23. YVemanosume coomeemcmsue mesncoy popmynramu kuciom u coomsemcemsyrowux um okcuoos OK 01, IIK 2.1
KHUCJIOTHI OKCH/IBI

A) H;PO, 1) CO,

B) H,CO; 2) SO,

B) HNO, 3) NyO;

F) HzSO4 4) P205

Ne24. Bewgecmea, mMoneKyivl KOMOPbIX COCIMOAM U3 08VX 2IEMEHMO8 OOUH U3 KOMOPbIX KUc1opoo Haszviearomes  ...OK 01, [IK
2.1

Ne25. Vemanoeume coomeemcemeue mexncoy gpopmynoi éeugecmaa u e2o Hazeanuem OK 01, IIK 2.1

@opmyna eewecmea Ha36aHUe Beujecmed
A) H,SO, 1) cepHucTas KUCIOTA
B) H,SO3 2) cepOBOJOPOIHAS KHUCIIOTA
B) H,S 3) cepHas KHCIOTa
I') H,CO3 4) yroJjpHas KACIOTa

Ne26. Bewgecmea X, Y, Z 6 yenu npegpawenuti OK 01, OK 04

+x +NaOH +Z
Cu CuCl, Y CuS0O,

1) X - xmopun tmaKa, Y - ruppokcun menu (11), Z - Boma

2) X - comstHast kuciota, Y - ruapokenn meau (1),  Z - ruapokcu Hatpust
3) X - xmop, Y - ruapokcun memu (11), Z — ceprast kuciora

4) cepnas kuciora u okcua yriepoaa(lV)

No27. Xumuueckas cesizvo MeJICOy NOJI02HCUMENIBHO U OMPUYAMENIbHO 3APANCEHHBIMU Yacmuyamu Haszvleaemcs ... ces13010 OK
01

Ne28. Amom snemenma umeem snexmponnyio kongueypayuio 15°2s°2p°3s*3p®4s?3d°. Homep nepuoda, nomep zpynnet,
MAKCUMATbHASL CIeneHb OKUCIeHUs OAHHO20 daemenma coomeemcmeento pasuvi OK 01, OK 02

1)7,4,+4 2)3,5,+5 3)4,7,+2 4)4,7,+7
No29. Obvem xnopa (1.y.), Heobxooumwitl 0 oxucaenus 280 e dcenesa, pasen 2. (Hucno okpyenume 0o yenvix.) OK 01

A)168 B)215 B)l146 T)112



No30. Bewyecmasa pacnonosicenvl 8 ROCI€008AMeNbHOCMU. OCHOBHBLIL OKCUOd, ocHosanue, kucias coab OK 01, OK 02, IIK 2.1
1) Ca0O, Ca(0OH),, CaHPO,

2) SO;, Naz[zn(OH)4], NaHCO;

3) CrOs, Cr(OH)3, CrSO,

4) P,0;, Mn(OH)z, NH4HCO,

N3 1. I'omonozcamu sensromes eewgecmea, opmynst komopwvix OK 01, OK 02, OK 04, IIK 2.1

1) CH,=CH,
2) CHs—CH;
3) CH=CH

4) CHz=CH,— CHg

Ne32. Kucnyio cpedy umeem goomnwiii pacmeop  OK 01, OK 04
1) kapGoHAT KaHs 3) noxuy KaJus
2) HUTpAT HATPHUS 4) HUTpAT ATIOMUHUA

Ne33. [lamb nazeanus uzomepam OK 01, OK 02, OK 04, IIK 2.1

CH; — CHBr - CH,— CHBr - CH3
CH;- CH,— CHBr — CHBr - CH3

1) 2,4-nuGpomrienTan u 3,4-1uOPOMITIEHTaH
2) 2,4-nubpomIieHTaH U 2,3 -1uOpoMITEHTaH
3) 2,2-nubpomrieHTaH U 3,4-1uOpOMITEHTaH
4) 1,2-mubpomreHTaH u 2,2-1u0poMIIeHTaH

Ne34. Jlamv nazeanus paduxaram OK 01, OK 02, OK 04, IIK 2.1
C2H5_l C3H7 ] C4H9_

1) aTHi, 6yTHII, MEHTUT
2) 3THI, IPONHKI, OYTHI
3) 3Tun, IpONUII, IEHTUII
4) 3TUII, IPOMHUII, TEKCHUI

Ne35.  Coenacro medxncOyHapoOHol HOMeHKIamype coeounerue, popmyna Komopozo

H;C - CH-CH-CH, - CH - CHj, HaseBaercsa: OK 01, OK 02, OK 04, I[IK 2.1
¢H; CHs CHi;

1) 2,5-numernn-4-sTHiarekcan
2) 2-meTHiI-4-u30MpOITHITeKCaH
3) 2,4-muMeTHI-3-3TUIITeKCaH
4) 2,5- muMeTHI-3-9TUIITeKCaH

Ne36.Jlatb Ha3BaHME YTIAEBOIOPOAY, CTPYKTYpHas ¢popmyina kotoporo: OK 01, OK 02, OK 04, IIK 2.1

CH;— CH, — CH, — CH;

1) oran

2) npomaH
3) rekcaH
4) Oyran

Ne37. B peaxyuio euopamayuu ecmynarom eewecmea OK 01, OK 02, OK 04, IIK 2.1

A) 6eH301 B) menTen JI) aTuien
b) anermien I') nommtanen  E) muknoOGytan

Ne38. YVemanosums coomeememaue medncoy ghopmynamu eewgecms u ux naseanuamu  OK 01, OK 02, IIK 2.1

BemectBo Haspanue
A) CH,=CH, 1)3TunOBBIM ciupT
b) HCHO 2)yKcycHasl KHCIIOTa
B) C,HsOH 3)popmansaerng
o
ICHs-¢ 7 4)rien
OH

Ne39. K mpedenvuvim yenesodopodam omuocames OK 01, OK 02, OK 04, IIK 2.1



1) umkorekcaH, mpomnax, 6eH30JT
2) oTaH, JIeKaH, TICHTaH

3) MeTaH, IeHTaH, MPoIaHalb

4) oTaH, alleTUICH, dTHIICH

Ne4().  Pacnonoosicume yeneso0opooul 6 NopsodKe 603pAcmanus 4ucia amomos yeiepooa 6 monexyie OK 01, OK 02, OK 04, IIK
2.1

1) nponan 3) 2-meTunOyraH

2) OyrtaH 4) 2,2-nmumentuiOoyTan

Ned]. B pesynomame eudponusa caxaposwt oopasyiomes OK 01, OK 02, OK 04, IIK 2.1
1) rugponasza m caxapuH
2) yKCyCHas KHCIOTa U 3TaHOJ
3) rajakTo3a W TIUIITH
4) rmoko3a U GpyKTo3a

No42.  Peaxyusmu npucoeounenus u oomena coomeemcemeerno ssnsiomesi OK 01
1) CgHg+ Cl, u CH3COOH + NaOH

2) C6H6+ Brz u C2H50H + Na

3) C6H10 + Brz u C6H14 + Clz

4) CeHsOH +NaOH u C6H5C| +NaOH

Ned3.  Dmunenogvie y2ne8000p00bl MONCHO OMAUHUMS ON NPEOIbHBIX Yee6000po0os ¢ nomouvio OK 01, OK 02, OK 04, IIK
2.1

1) 6poMHOIf BOTBI

2) MeTHOM crHpanu

3) sTaHoONMa

4) makmyca

No44.  Haszeanue smunoswlii cnupm coomeemcmesyem sewecmsy, umeioujemy gopmyny OK 01, TIK 2.1
1) CH,

2) C,HsOH

3) C;H2

4) C;Hs

Ned5. Kauecmeennas peaxyus na oonapyoicenue enoxosvt OK 01, OK 02, OK 04, 1IK 2.1
1)obecrBeunBaHre OPOMHOM BOJIBI

2) peakuus "cepebpsiHoro 3epkana'
3) B3auMOJEHCTBUE C METANTHYECKUM HATPHUEM
4) B3auMo/ieiicTBrE ¢ pacTBOpoM xitopua sxenesa (111)

Ned6.  Peaxyus "npucoedunenusn” xapaxmepna ons OK 01, OK 02, OK 04, 1IK 2.1
1) aTHIIEHA, YKCYCHOTO aJIbJIeTH/IA, TIPOTICHA

2) sTaHaNs, OEH3ANbETHAA, YKCYCHOM KHCIOTHI

3) cTupoia, MeTHIIAeTaTa, MypaBEUHOMN KHCIIOTHI

4) dhopmanpaernaa, YKCyCHOTO allbIETH/IA, TITIFOKO3EI

Ne47. K monocaxapudam omnocames OK 01, OK 02, OK 04, IIK 2.1
1) ManbTO3a, TIIIOK034, IEJLTI0N03a

2) III0K03a, caxaposa, Kpaxmal

3) dpykTO3a, MaIbTO3a, HEJUTION03a

4) rimroko3a, GppyKTo3a, pudosa

Ne48.  JIna kauecmeennozo onpedenenus smanans ucnonvzyrom peakyuro OK 01, OK 02, OK 04, [IK 2.1
1) «cepebpsHOro 3epKaia
2) ¢ JaKMycoMm
3) ¢ okcumom memu (I1)
4) ¢ OpoMHOIi BOJIO#

Ne49. K nenpedenvuvim yeneeooopodam omuocamess OK 01, OK 02, OK 04, IIK 2.1
1) DrauHaib, 3TaHOJI, allETUIEH

2) bBensou, nukiorekca, GpeHo
3) AneruieH, STUIICH, ICHTEH
4) DraH, IPOIMH, YTAHOBAs KKCJIOTA



Ne 50. B cxeme peaxyuu Na + X —» C¢HsONa +H, sewecmsom «X» sensemes OK 01, OK 02, OK 04, IIK 2.1

1) Oranon 3) ®denon
2) DTHICHTIIUKOJIb 4) DtmH

Ne5 1. Cnooscnutii 3¢pup umeem credyrouiyro cmpykmypuyio gpopmyay: OK 01, OK 02, OK 04, 1IK 2.1

/O

HiC—CH; C~ O — CH,
Haszeanue smozo coeounenus

1) MermoBslii 3¢up nponuoHoBo# KKcinoTe; OK 01, OK 02, OK 04, IIK 2.1
2) DOTunoBEI 3GUpP YKCYCHON KUCIIOTHI;

3) Mertunossrit 3pup YKCYCHON KHCIOTHI;

4) DTUNnpONHHAT.

No52. Ilpespawenue bymana ¢ 6ymen omuocumces k peaxyuu OK 01, OK 02, OK 04, I[1K 2.1
1) nomumepuzaUu 3) neruapartanuu
2) [merHapUpOBaHUS 4) nzomepusanuu

No53.  Ayemunen 6 nabopamopuu modicHo noryuums npu e3aumooeticmsuu OK 01, OK 02, OK 04, [IK 2.1
1) yraepozaa c Bomopoaom
2) kapOuja almOMHUHUS C BOIO#
3) kapOuaa KanbLusl ¢ BOAOM
4) xIopMeTaHa ¢ HaTpUeM

No54. Memunosviii 3¢hup nponanoeoii KUciomsi MOXCHO noayuums npu e3aumooevicmsuu OK 01, OK 02, OK 04, [IK 2.1

1) MypaBBHHOTO aNbICTH/A U MPOMAHOBON KHCIOTHI
2) mpomaHona-1 u YKCYCHOU KHCIIOTHI

3) MypaBBHHOMN KHCIOTHI U MPOIMAHOJA-2 METaHoIa
4) MEeTHJIOBOTO CIIUPTA K MPOITAHOBOI KUCIOTHI

Ne55. ... - 5O 8bICOKOMONIEKYIAPHbLE BeleCmEd, MAKPOMOIEKYIbl KOMOPBIX NOCIMPOEHbL U3 NOGMOPAIOWUXCS CIPYKIYPHBIX
36eHbes - monomepos. OK 01, OK 02, OK 04, 1IK 2.1

Ne56. Yemanosume coomeememaue mexcoy hopmynon eeuecmsa u Kiaccom OpeaHuyeckux cOeOUHeHul, K KOmopomy OHO
npunaonexcum OK 01, OK 02, OK 04, [IK 2.1

dopmyna BelecTsa Knacc coequnennit

A) C,H;OH 1)yrneBoaopoisl

b) C;Hs 2)aMHUHOKHCIIOTHI

B) CH;CHNH,COOH 3)cnupThI

I') CH;COOH 4) kapOOHOBBIC KUCIIOTHI

Ne57.  Vemanosume coomeemcmaue medncoy hopmynou eujecmed u cnocoOoM NoxyueHus

®dopmyna BelecTsa Crioco0 nonydeHust

A) C,HsOH 1) runparauus STUIECHA

Bb) CH;COOH 2) OKHCJICHUE aneTalbIeruaa

B) CH;OH 3) MeXMOJIEKyYIsIpHas JeTUApaTanns

INCHs— O— CyHs 4) ruapupoBaHUe TPOTAHAIIS

Ne58.  Cnoorcrbie 3¢ghupbl mpexamomno2o CRupma eauyepura u 8blCULUX KapooHOBbIX KUCIOM HA3bIBATOMCSL ... OK 01, OK

02, OK 04, IIK 2.1

KHPBI

Ne59.  Ankanbl — 3TO yriieBOAOPO/IbI, COCTaB KOTOPBIX OTpakaeT odmas popmyiia
A) ChHansz B) C\H,,  B) CHan

Ne60 ... - 9T0 amdoTepHBIC OPraHNIECKUE COSTMHEHNS, CoAepKaIre NBa Buaa GyHKInoHAIbHEIX rpymi. OK 01, OK 02,
OK 04, I[IK 2.1



MNe61. B kaxom pAoy XuMuueckux 91emMenmos 0ciabesaiom HemMemaiiuieckie Ceolcmed coomeemcmayouux um npocmvlix
seujecms OK 01, OK 02

1) cepa, dpocdop, kpeMHUi

2) KHCIOpOJ, cepa, CeleH

3) 0op, yriepoa, a3oT

4) kpemuuii, pocdop, cepa

No62. Cmenenv oxucnenus -2 amom cepol nposigisiem 6 Kaxicoom usz coedunenuii OK 01
1) CaSOzwu H,S
2) HySO,u FeS
3) SOZ u HZS
4) CaSwuH,S

No63. Ilpusnaxom xumudeckoll peakyuu mexcoy pacmeopamu Humpama cepebpa u xaopuoa antomunus sengemes OK 01
1) wu3MeHeHue 1BETA
2) BbIIETICHHE ra3a
3) mnosBiIEHHE 3amaxa
4) BBIMaACHHE OCA/IKA

Ne64. Jlna smunena éepuvt credyowue ymaepacoenus OK 01, OK 02, OK 04, IIK 2.1
1) oTHOCHTCS K HETpeAeIbHBIM YIICBOI0OPOIaM
2) He pearupyer ¢ KUCIOPOJOM
3) pearupyer ¢ BOJOPOIOM
4) uMeeT TOJBbKO OJMHAPHBIC CBSI3H
5) BcTymaeT B peakiMu 3aMelleHHs

No65. Cynovgpam nampus peazupyem ¢ OK 01

1) KOH

2) Ba(OH),
3) NaCl

4) H,COs

Ne66. Haubonviuee uucio moneii KAamuoH08 U GHUOHO8 00pa3yemcs npu NOJIHOU ouccoyuayuu 8 600Hom pacmsope 1 monv OK
01, OK 04

1) FeCl,
2) KOH
3) NapPO,
4) H,S0,

Ne67. K consim omnocumes kasicooe uz 08yx eeuwgecmsOK 01, IIK 2.1
1) FeCl, u Ba(NO3)2
2) Ca(NO3)2 u H2504
4) CaOu NaCl

No68. Xumuueckas cesaze 6 kpucmanne xnopuoa nampus OK 01
1) KoBaJeHTHas HENOJSpHASL
2) KOBaJICHTHAs MOJIAPHAs
3) MeTawIHyecKas
4) wuoHHas

Ne69. Cmenenwv oxucnenus -4, a eanenmnocmo |V amom yenepooa umeem 6 coeounenuu OK 01
1) CO, 3) H,CO;3
2) CH, 4) CCl,

Ne70. I'openue ceposodopooa 2H,S +30, = 2H,0 + 250, ssuaemcs peaxyueti OK 01
1) OKHCIUTENBLHO-BOCCTAHOBUTENBHOM, IK30TEPMHUYECKOI
2) OKHCIUTENbHO-BOCCTAaHOBHTEIBHOM, IHAOTEPMUYECKOM
3) 3aMemeHus, SHIOTEPMHUYECKON
4) oOMeHa, YK30TEPMHUUYECKON

MNe71. B ypaenenuu okucaiumenbHo-80CCMaAnO8UMeNbHOU PeaKyuu

HNO; = NO, + O, + H,0 xosppuyuenm nepeo gpopmynoit soccmanosumens pasen OK 01
1) 1 3)3
2) 2 4) 4



Ne72. Tlopsokoswiii Homep xumudeckozo snemenma 6 Ilepuoouueckoi cucmeme J|.M.Menoeneesa coomeemcmeyem OK 01, OK
02

1) uwMcIy 3JEKTPOHOB B aTOME

2) 3HAYCHHUIO BICIICH BAaJCHTHOCTH DIIEMEHTA MO KUCIOPOLY

3) umCIy BIEKTPOHOB, HEJOCTAIOIIHMX 10 3aBEPIICHUS BHEIIHETO JICKTPOHHOTO CIIOS

4) 4mCTy IEKTPOHHBIX CIIOEB B aTOME

Ne73. Xnopuo — uonwt obpazyromest npu snexkmpoaumuyeckou ouccoyuayuu OK 01, OK 04

1) KCIO, 3) CHiCl
2) KCIO; 4) KCI
Ne74. Maccosas dons azoma 6 Humpame antomunus paenaOK 01, OK 02, OK 07, IIK 2.1
1) 14,0% 3) 6,6%
2) 19,7% 4) 21,3%

No75. B kakom psidy semenmol pacnoiodicenvl 8 nopsoke ymeHvuLeHus: ux snexmpoompuyamenvrnocmu OK 01, OK 02
1) asor — yriepoa- 6op
2) kpemuuii — pocdop — cepa
3) repmaHHil — KPEMHUI — YTIepoI
4) ¢rop — 6pom — xyI0p

Ne76. Banenmuocms kaxcooeo uz snemenmos 6 geujecmae pasua |l OK 01

1) ALN 3) H,S
2) H,0, 4) MgS
Ne77. K kucnomuwvim oxcuoam omuocumes kaxcooe uz 08yx eeujecmeOK 01, ITK 2.1
1) ZnO, Cl,0
2) MgO, ZnO
3) CO, COo,
4) Cl,04, SOs

Ne78. Jlna ocupos seprnuvl credyrowue ymeepocoenuss OK 01, OK 02, OK 04, IIK 2.1
1) Tlpu 0OBIYHBIX YCIOBHSIX — TBEP/IbIC BEIIECTBA
2) BXomsT B COCTaB PACTUTEBHBIX U )KUBOTHBIX OPraHH3MOB
3) PactBopsitoTcs B BoJie
4) OO06amarT MOIOIIUMH CBOMCTBAMU
5) SIBASIOTCSI OJTHMM M3 HCTOYHHKOB HEPIUH IS )KUBBIX OPTaHU3MOB

Ne79. Cynvchum — uonwvl obpaszyiomes npu anexkmponumuieckou ouccoyuayuu OK 01, OK 04
1) MgSO, 3) SrSO,
2) K2503 4) NaZS

Ne80. I'uopoxcuo acenesza (1) peacupyem ¢ pacmeopomOK 01, TIK 2.1
1) cynedara HaTpus
2) kap0OoHara Kajus
3) xJuopuaa KanbIiys
4) 6pomMoBoaOpOIA

3.2. CooTBeTCTBHE MEXIY OaTbHONH CHCTEMOW W CHCTEMOW OIICHUBAHUS IO PE3yNIbTATaM TECTUPOBAHUS YCTAHABIMBACTCS
MTOCPEJICTBOM CJIETYIONIECH TaOJIHIIb:

YpoBeHb
OO0BexT [Toxa3zaTenw oeHUBaHUA
Ornenka pe3yJIbTaTOB
OLICHKHU pe3yIbTaTOB 0OyUEHHS
o0y4deHus
60 6anoB U MeHee «HeynoBieTBOPUTEITHHO Huskwuit ypoBeHb
. 74 — 61 6aywioB «Y 1OBJIETBOPUTEIHLHOY [ToporoBselil ypoBeHb
OOyuaromuiics .
84 — 77 6amnoB «Xopomo» IoBbIIEHHBIN YPOBEHD
100 — 85 6amsoB «OTIUYHO Beicokuii ypoBeHb

4. OneHka oTBeTa 00y4aOIIErocs: HA BONMPOCHI M 3a1a4y 3a4era.

4.1. OHCHKa OTBCTa 06yqa}0merocsl Ha BOIIPOCHI U 3a/la4y 3a4€Ta.

| DJIEMEHTBI | ConepmaHI/Ie HIKaJIbl OUCHUBaAHUA




OLCHUBAHMSL HeynosneTBoputesbHO Y 10BIETBOPUTEIIBHO Xopoio OT1nuaHO
He 3aurteno 3adreHo 3adreHo 3adreHo
CooTBeTCTBHE
ITomHoe
OTBETOB 3HauNTENbHBIE HesnauurenbHbie Tlonmuoe
HECOOTBETCTBUE TI0
(hopMyIHpOBKaM MTOTPEITHOCTH MTOTPEITHOCTH COOTBETCTBHE
. BCEM BOIpOcCaM
BONPOCOB (3aJaHHUIN)
Crpykrypa,
MOCJICIOBATEILHOCTh
CooTtBeTcTBHE
Y JIOTUKA OTBETA. [MomHOE 3HaYUTEIBHOC HesnaunrensHoe
KPUTEPHIO MIPH
YMeHue ueTko, HECOOTBETCTBUE HECOOTBETCTBUE HECOOTBETCTBUE
OTBETE Ha BCE
MOHSATHO, TPAMOTHO U KPUTEPHIO. KPUTEPHIO KPUTEPHIO
BOIPOCHI.
CcBOOOJTHO U3J1arath
CBOU MBICITH
Hmerot mecto
Hmerot mecto
CYIIIeCTBEHHEIC
3Hanue HECYIIeCTBCHHEIC
Ilonnoe He3HaHue YIOyIIeHus (He3HAHUE [Tonnoe
HOPMATHBHBIX, o o VIyIIEHUS W
HOPMATHBHOU U OoJpIIIel 9acTH 13 COOTBETCTBHE
TIPaBOBBIX o HE3HAHHE OTIEITbHBIX
TpaBOBOH 0a3bl U JIOKYMEHTOB H TAHHOMY KPHUTEPHUIO
JOKYMEHTOB U . . (enmuHIYIHBIX) pabOT
. CICIIMATBHOM CHCIHATBEHOM OTBETOB HA BCE
CIeUaIbHON Y3 Yucla
JIMTEPATyPBI JIMTEPATYyPHI 110 . BOIIPOCHIL.
JIUTEPATyPHI 00s13aTeNBHOM
Ha3BaHHUIO,
JUTEPaTyPHI.
COJIEP>KaHHUIO U T.1I.).
[Tonnoe
COOTBETCTBHUE
YMeHue yBa3bIBaTh
N YMeHue cBs3aTh JAHHOMY KPHUTEPHIO.
TEOPHIO C MIPAKTUKOM, YMeHue cBsA3aTh YMeHue cBs3aTh
N BOTIPOCHI TECOPUH U CrocoOHOCTh
B TOM YHCJIC B TEOPHIO C MPAKTUKOH BOIIPOCHI TEOPHH U
MIPAKTHKH B HHTETPUPOBATH
obnacTi paboTHI HE MIPAKTUKA TPOSIBIIACTCS
. OCHOBHOM 3HaHUS U IPUBIICKAThH
po¢eCCHOHATBHOM TIPOSIBIISCTCSL. pexnxo.
TIPOSIBIISIETCSL. CBCJICHVSI M3
paboThI
Pa3IHMIHBIX HAYIHBIX
cep
1. JlaHbl HETIOTHBIE
OTBECTHI HA
OTBeThI Ha OOJIBIITYIO JIOTIOJTHUTEJIHHBIE
Ha Bce JlaHbl BepHbIE
4acCcThb BOIIPOCHL
Ka‘leCTBO OTBETOB Ha JOIIOJITHUTCIIbHBIC OTBECTHI HA BCE
JOIIOJITHUTCIBbHBIX npenoagaBaTeiis.
JOIIOJIHUTCIIBHBIC BOIIPOCHI JOIIOJIHUTCIIbHBIC
BOITPOCOB 2. lan oquH
BOIIPOCHI npenoaaBaTesd JaHbl “ BOIIPOCHI
mpernoaBaTess JaHbl HEBEPHBIN OTBET Ha
HEBEPHBIC OTBETHI. Tpero1aBaTes.
HEBEPHO. JIOTIOJTHUTEILHBIC
BOTIPOCHI

npenoaaBaTeis.




