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COJEPKAHUE

ITACTIOPT ITPOT' PAMMBI YUYEBHOM JUCIUATIIMHBI

CTPYKTYPA U COJAEPKAHUE YYEBHOU JTUCIIMITJIMHEI
YCJIOBUA PEAJIM3ALIA TTPOI'PAMMBI TUCLHATTJIMHBI
KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA JUCLHUITIIMHbI

JIOIIOJTHEHU AL U UBMEHEHMSA K PABOYEM ITPOTPAMME



1. MACHOPT MIPOIr'PAMMBI YYEBHOM JUCIHUITIUHBI

1.1 O6sacTh NpUMeHEHHUsI MPOTrPaAMMbI
[Iporpamma yuebHoi qucuurinHabl EcTecTBO3HAHKE SBIISAETCS YacThi0 0011e00pa30BaTeIbHOTO IIUKIIA
IIPOrpaMMbI TIOATOTOBKH CIIENUAINCTOB cpeaHero 3BeHa (nainee - [IIICC3) B coorBercTBUM ¢ ®PI'OC CIIO no

cnemuanproctr 20.02.01 Dronoruyeckas 6€30MacHOCTD MPUPOJIHBIX KOMIIJIEKCOB

1.2 MecTo TUCHUILIUHBI B CTPYKTYPe MPOrpaMMbl TIOJTOTOBKH CIICIIHATMCTOB CPEIHETO 3BEHA
Jucuunnuna EcrecTBO3HAHUE BXOAUT B HUKI MPOPUIBHBIX TUCIUIUIMH B COOTBETCTBHHU C
€CTeCTBEHHOHAYYHBIM PO uiIeM NpoecCHOHATBHOTO 00pa30BaHHUS.

YpoBeHb 0CBOCHHS yueOHOM nuciuiuinHbl B cooTBeTcTBUU ¢ PI'OC cpennero obimero oopazoBanus 0a30BbIN
N3ydenne yaeOHOM qucimuinHbl EcTecTBO3HAHME 3aBepIiacTcs MPOMEXYTOYHON aTTecTanueit B hopme
Dx3ameHa B pamkax ocBoeHust [ITICC3 Ha 6a3e ocCHOBHOTO 00111eTr0 00pa3oBaHuUs

1.3 Hesan u 3a1a4u TUCHUIUIUHBI - TPeOOBAHMS K Pe3yJIbTAaTaM OCBOECHUSI JUCHHUIJIMHbBI:
[Inanupyemble pe3yiabTaThl OCBOCHUS Y4eOHOM TUCIUTUIUHBIL:

JIMYHOCTHBIE:
- YyBCTBO IFOPJIOCTH U YBa)K€HUSI K UCTOPUHU U JOCTUKEHUSIM OTEUECTBEHHON XMMUYECKON HAYKH;
XUMHYECKH TPaMOTHOE TMOBeleHHE B MNPOGECCHOHATIBHOU ACSITENbHOCTU M B OBITY NMpU OOpallleHUH C
XUMHUYECKUMH BEIIECTBAMHU, MaTEpHAIAMH U MPOIIECCaMU;
- TOTOBHOCTb K MPOJIOJDKEHUI0 00pa30BaHUs U MOBBIIIEHUS KBaTU(UKaLUU B U30paHHOM
po(heCCHOHATLHOM e TEIbHOCTH U 00 BEKTUBHOE OCO3HAHKE POJTU XUMUICCKIUX KOMITETEHITHIA B 3TOM;
- YMEHHE HCHOJIb30BaTh JOCTUKEHUSI COBPEMEHHOW XMMHUYECKOW HAyKW U XMMHUUYECKHX TEXHOJIOTMM s
MOBBIIICHHS COOCTBEHHOT'O MHTEIICKTYaIbHOTO Pa3BUTHS B BEIOpAHHOU MTPO(HEeCCHOHATLHOM
JeATEIbHOCTH; MeTalpeAMeTHbIE Pe3yJIbTAThI:
- HCIOJIb30BAaHUE PpA3JIMYHBIX BHUIOB IMO3HABATEIHHOM JCATEIHPHOCTH M OCHOBHBIX HHTEJUICKTYaJIbHBIX
orepaiuil (MOCTaHOBKU 3a/1a4yd, (GOPMYyIUPOBAHUS TUIIOTE3, aHAJIW3a M CHUHTE3a, CPaBHEHUS, 00OOIICHHUS,
CUCTEMATH3AIlN¥, BBISABICHUS TPUYHHHO-CIICCTBCHHBIX CBS3CH, IIOMCKAa aHAJIOroB, (OPMYIUPOBAHUS
BBIBOJIOB) JUIsSl PEIICHUs] TOCTABICHHOW 3ajjaud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (HaOIIOIeHMS,
HAyYHOT'O SKCIIEPUMEHTA) Il U3YUCHUS PA3IMUHBIX CTOPOH XUMHUECKUX 0OBEKTOB U MPOIIECCOB, C KOTOPHIMHU
BO3HUKAET HEOOXOUMOCTh CTAIKUBATHCS B MPOPECCUOHAIBHOM cdepe;
- HUCIOJIb30BAaHUE PA3IMYHBIX UCTOYHUKOB JUISI TIOJTYyUYEHUS XUMUUYECKOW MHPOpMALU, YMEHUE OLICHUTH €€
JIOCTOBEPHOCTh Ui JIOCTHKEHHUS XOpOIIUX pe3yldbTaToB B NpOo(eCcCHOHANBHOW cdepe; NpeaMeTHbIe
pe3yJIbTaThl:
- chopMHpPOBAHHOCTH MPEICTABICHUI O MECTE XMMUU B COBPEMEHHOM Hay4dHOUN KapTUHE MUPA;
MOHMMAaHUE POJIH XUMHUH B (OPMUPOBAHUU KPYyro3opa v (PyHKIIMOHAIBHON rPaMOTHOCTH YeNIOBEeKa /ISt
pelieHust MpakTUYECKHUX 3a]1ay;
- BJIaJICHHE OCHOBOIIOJIAraloIMMHA XUMUYECKUMH MOHATHSIMU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;
- BIJIaJIeHHE OCHOBHBIMU METOJAMH HAYyYHOTO TIO3HAHMUSI, UCIIOB3YEMBIMU B XUMHUH: HAOTIOACHUEM,
OTHMCaHuEM, U3MEPEHUEM, IKCTIEPUMEHTOM; YMEHUE 00padaThiBaTh, OOBSICHATD PE3YIbTaThl TPOBEACHHBIX
OTIBITOB U JIENIaTh BBIBOJIbI; TOTOBHOCTH U CITIOCOOHOCTh IPUMEHSATH METO/IbI TO3HAHUS TIPU PEIICHUN
MPaKTUYECKHX 3a]1ay;
- chopMHpPOBAaHHOCTH YMEHHMS 1aBaTh KOJIUYECTBEHHBIE OLIEHKH U TPOU3BOUTH PACUETHI 10 XUMUYECKUM
dbopmyram U ypaBHCHHSIM;
- BIIaJICHHE MMPaBUJIAMU TEXHUKHU 0€30MacHOCTH MPU UCTIOIB30BAaHUU XUMUYECKUX BEIECTB;
- chOpMHPOBAHHOCTH COOCTBEHHOM MO3UITUHU IO OTHOIICHHUIO K XUMUYECKON MH(OpMAIIUU, TTOTyIaeMOM
U3 pa3HbIX UCTOYHUKOB.
OcBoenue coaepxanus yueonon mqucrurinasl [17].02. EctecTBo3HaHMe (XxuMust) obecrieunBaeT
dbopMUpOBaHUE U PA3BUTHE YHUBEPCATHHBIX YIEOHBIX JEHCTBHI B KOHTEKCTE MPEEMCTBEHHOCTH
dbopmupoBaHUs OOIITNX KOMITETCHITHI.
B pe3ynbrare ocBOSHUS AUCHUTUTHHBI 00yUYaIOITHIICS TOIKEH YMETh!
HA3bIBATh: U3yUYEHHBIE BEIIECTBA MO0 «TPUBUATHLHOI UM MEXIYHAPOHOW HOMEHKIIATypaMm;
omnpeeJATh: BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMHUUECKUX 3JIEMEHTOB, TUIl XUMHUECKOU CBSI3U
B COCIMHEHUSX, 3apsi] HOHA, TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII, TUIT KPUCTAITUIECKOM



PEILIETKH, XapaKTep CPeAbl B BOIHBIX PACTBOPAX, OKMCIUTEND U BOCCTAHOBUTEIIb, HAIIPABICHUE
CMEILCHHS PABHOBECHSI ITOJ1 BIMSHUEM Pa3INYHbIX (DaKTOPOB, H30MEpBI U TOMOJIOTH,
IIPUHAJJICKHOCTD BEIECTB K PA3HBIM KJIACCAM HEOPraHUYECKUX U OPTraHMYECKUX COCIUHECHHMI;
XapakTep B3aUMHOT'O BIMSHMS aTOMOB B MOJIEKYJIaX, TUIIbl PEaKLIMA B HEOPIraHUUECKOHN U
OpPTraHUYEeCKOU XUMUH;

XapaKTepu30BaTh: dJIEMEHTHI 110 UX M0JI0KeHMIO B Ilepuonnueckoni cucreme /1.11. Menneneesa;
o0111e XUMUYECKHe CBOMCTBA METAJUIOB, HEMETAJIIOB, OCHOBHBIX KJ1aCCOB HEOPIaHUYECKUX U
OpPraHMYECKUX COEIUHEHUI; CTPOEHUE U CBOMCTBA OPraHUYECKUX COEIMHEHUH (YIII€BOIOPOAOB,
CHHUPTOB, ()EHOJIOB, AJIbAETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHCIIOT U
YTJIEBOJIOB);

00BSICHATB: 3aBUCUMOCTb CBOMCTB XMMUYECKOI'0 3JIEMEHTa U 00pPa30BaHHBIX UM BEILECTB OT
nostoxenus B [lepuoanueckoit cucreme [[.1. MenzeneeBa; 3aBUCUMOCTb CBOMCTB HEOPIaHUYECKUX
BEUIECTB OT UX COCTaBa U CTPOCHMS, IPUPOAY XUMUYECKOU CBSI3U, 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakluy OT pa3InyHbIX (PaKTOPOB, PEAKIIMOHHOMN CITIOCOOHOCTH OPTaHUYECKUX
COEIMHEHUH OT CTPOCHMSI UX MOJIEKYJL;

IPOBOJUTH PACUYEThI 10 XUMHUYECKUM (popMyniaM U ypaBHEHHSM PEaKLUi;

OCYILECTBIIATh CAMOCTOSITEIbHBIN MOMCK XUMUUYECKONH MH(POPMALIUH C UCTIOJIB30BAHUEM Pa3InYHbIX
MCTOYHHKOB (CIIPABOYHBIX, HAYUYHBIX U HAYYHO-TIONYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3
JJAHHBIX, pecypcoB MHTepHeTa);

CBSI3BIBATH: N3YUYEHHBIN MaTEpUal co CBOCH MPOoeCCHOHATHLHON IEATEIIbHOCTHIO;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM JeSITEIbHOCTH U MIOBCEIHEBHON
KU3HU!

0O 4 IOHUMaHHA r100aabHBIX HpO6.]'IeM, CTOAINUX IMEPEIA YCIOBCUCCTBOM: OKOJIOTHYICCKHUX,
OHCPICTUYCCKUX U CBHIPbCBBIX;

O OOBSICHEHUS XMMUYECKUX ﬂBJIGHI/IfI, MMPOUCXOAAIIUX B IPUPOJL, 6LITy M Ha [TPOU3BOACTBE;

O OSKOJOIrM4Y€CKH I'paMOTHOI'O IIOBCACHUA B OKPY)KaIOIHGﬁ cpeac;

O OLCHKHU BJIUAHUA XUMHUYCCKOT'O 3arpsAa3HCHUs OKp}OK&IOHICfI CpCabl HAa OpTraHKU3M YCJIOBCKA U APYTHUC
JKUBBIC OPpraHHU3MBbI;

O Oe3omacHOU pa6OTBI C BCIICCTBAMU B na60paTopHH, 6BITy H Ha IIPOHU3BOACTBC,
O onpeaciacHusa BO3MOKHOCTH NPOTCKAHNUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHLBIX YCJIOBUAX U
OLICHKH HUX HOCHCHCTBHﬁ;

O pacro3HaBaHUA U UIECHTU(UKALMY BaXKHEHIINX BEIIECTB U MaTepHAJIOB;
OLIEHKH KauyecTBa MUTHEBOM BOJBI U OTAEJIbHBIX MHUILEBHIX TPOIYKTOB;
O KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(POPMALINH, TOCTYNAOLIEH U3 pa3InyHbIX
HMCTOYHUKOB.

B pesynbrare 0CBOCHUS AUCHUILIUHBI O0YYaIONIUIICs JOKEH 3HATH!
POJIb XMMHHU B €CTECTBO3HAHHH, €€ CBSI3b C IPYTUMHU €CTECTBEHHBIMH HayKaMH, 3Ha4EHHUE B KU3HU
COBPEMEHHOT0 00IIIeCTBa;
BaKHEHIINEe XMMUYECKNE TIOHATHS: BEILIECTBO, XUMUUECKU JIEMEHT, aTOM, MOJIEKYJla, Macca
aTOMOB ¥ MOJICKYJI, HOH, paJIuKall, aJUIOTPOIHS, HYKITU/Ibl © U30TOIIBI, aTOMHBIE S-, P-, d- opOuTam,
XUMHUYECKasl CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, BAJIECHTHOCTh, CTETIEHb OKUCIIEHUS, THOpHUIN3alus
opbuTanei, MpoCTPaHCTBEHHOE CTPOSHHUE MOJIEKYJI, MOJIb, MOJIIPHAsE Macca, MOJISIpHBIA 00beM
ra3000pa3HbIX BEILECTB, BEIIECTBA MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI, KOMILJIEKCHBIE
COEIMHEHUS, IUCIIEPCHBIE CUCTEMBI, UCTUHHBIE PACTBOPBI, dJIEKTPOIUTUUYECKAS AUCCOLUALINS,
KHCJIOTHO-OCHOBHBIE PEAKIIMH B BOJHBIX pACTBOPaX, FUAPOJIN3, OKUCIIEHNE U BOCCTAaHOBIIEHUE,
AIIEKTPOJIN3, CKOPOCTh XUMUYECKOHN PeaKIMy, MEXaHU3M PEeaKIMU, KaTalu3, TeIIoBOH ekt
peaxkuy, SHTANbINS, TEIUIOTa 00pa30BaHus, SHTPOIHS, XUMHUUECKOE paBHOBECHE, KOHCTAaHTa
pPaBHOBECHSI, YIIIEPOJAHBIN CKelNeT, (yHKIMOHAIbHAs TPYIINa, TOMOJIOTHUS, CTPYKTypHast U
MPOCTPAHCTBEHHAs! U30MEPUS, UHAYKTUBHBIN 1 ME30MEpHBIN 3P PEeKThI, 31eKTpod i, HyKiIeopu,
OCHOBHBIE TUIIbI pE€aKLUi B HEOPTraHNYECKOW U OPraHUUYECKON XUMUMY;

O

. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa
BelecTs, [lepuonnueckuii 3akon [[.1. Menaeneesa, 3akoH ['ecca, 3akoH ABoraapo;
. OCHOBHBIE€ TEOPUU XUMHH: CTPOCHUS aTOMa, XUMHYECKOM CBSI3H, JIEKTPOJIUTHIECKON

JUCCOLMAINU, KUCIIOT U OCHOBAaHUMN, CTPOCHUS OPraHUYECKUX U HEOPTaHUYECKUX COCAUHEHUN
(BKJTIOYAs CTEPEOXUMHUIO), XUMHUUECKYI0 KUHETUKY U XUMUYECKYIO0 TEPMOJUHAMUKY;



. KJIacCU(UKALNIO 1 HOMEHKJIATYpy HEOPraHNUECKUX M OPTaHMYECKUX COCAMHEHHIA;

. MPUPOIHBIC HCTOYHHUKH YTIEBOAOPOIOB U CIIOCOOBI UX MEepepaboTKH;

. BEIIIECTBA ¥ MaTE€PHAIIBI, IUPOKO MCIIOIb3yEeMbIe B MPAKTHKE: OCHOBHBIE METAJUIBI U CILIABBI,
rpaduT, KBapl], MUHEpaJIbHbIE yIOOPEHUs, MUHEPAIbHbBIE U OPTaHUYECKUE KUCIOTHI, IIEI0YH,
aMMHaK, yrJIeBOIOPOAbI, (PEHOI, aHUINH, METAHOJ, 3TAHOJ, STHJICHIJINKOIIb, TIUIEPHH,
dopmanbaeru, aeTaibIeru, aleToH, TI0K03a, caXxapo3a, Kpaxmall, KJIeT4aTKa, aMUHOKHCIIOTHI,
0eJKH, NICKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IUTACTMACCHI, )KUPBI, MbIJIa U MOIOIIIUE CPE/ICTBA;

OcBoenue conepkaHus yaeOHOH TUCIMILIMHBI €CTECTBO3HAHUE 0OecrieunBaeT (HOPMUPOBAHHE U PA3BUTHE

YHUBEPCAIBHBIX YYEOHBIX ACHCTBUI B KOHTEKCTE IPEEMCTBEHHOCTH (HOPMHUPOBAHHS OOIINX KOMIIETEHIIUH.

1.4 Pexomenayemoe KOJIM4eCTBO YaCOB HA OCBOCHHME NIPOrPAMMBI I CHMILIMHBI XMMHSI: MaKCUMaJIbHAS

yueOHas Harpy3ka 158 gac - 4,39 3E;

B TOM YHCJIE:
oOs3aTenpbHas ayIUTOpHas yuyeOHas Harpyska oOydaromierocs: 144 vacos/4 3E; camoctosaTensHON paboThI
oOyuaromerocs - 0 gac- 0 3E. B Tom ymciie yacoB BapMaTUBHOM yacTH yueOHbIX 1ukioB [ITICC3: ne
peaycMOTpeHo B popMme mpakTuueckor moarotoBku 72 yacos/2 3E: na 6aze 'bIIOY HCO
«HoBocubupckuit XumMuko-TexHoaornueckuii komremk um. .M. MenneneeBay.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCLUTILJIAHBI

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

(Bvinucka uz pabouezo yuebnoeo niana) OuHass dopma oOydeHMs

VI, dopma VYueOHas Harpy3ka o0y4aromuxcs, 4
MJIK, KOHTpPOJIA,
V11, III1 ceMecTp Maxcuma | CP | Koncymsra | IIpomexyTo O0s3arenbHas
JbHAsT jaiics HHas Bcero B dopme B TOM 9HUCJIE
aTTeCTalus npaktuieckon JIK 13 | JIb | KII
IoATr0OTOBKH
Xumust 2 cemecTp 158 0 8 2 144 72 72 | 46 | 26
3K3aMCEH
2.2 Pa3aenanl AUCHUILINHBI
OO0mias TpyA0€MKOCTh AUCHUIUIMHBI (XUMHS1) cocTaBiisieT 144 yacoB (4 3a4eTHBIX €UHULT).
Taomuua 2.2.2 - Pa3neisl AUCHUIUIAHE]
No i/ Paznen (Tema) TUCIUTUTHHBL @®opma  |Bup yueOHOM pabOThI, BKIOYAs
v o0yueHus/ CaMOCTOSTENLHYIO PaboTy
ceMecTp 00yJaromuxcs
TPYJIOEMKOCTh
B yacax B 3.C.
JK| j1 | 10| CP
P |3
1 [Tema 1. OCHOBHBIE XUMUUYECKHE TIOHATUS U 3aKOHBI |OYHAS 2 2 . 4 i} 0,17
XUMHH
2 . OuHas 2 4 - 2 - 0,17
Tema 2. Ctpoenue atoma u leproanyeckuii 3aKoH
3 |[Tema 3. CTpoeHuE BEIECTBA U XMMUYECKAs CBA3b  [OUHAs 2 2 - 2 - 0,11
4 |Tema 4. Kunetrka u TepMOJMHAMHUKA OuHAas 2 2 2 4 - 0,22
5 |[Tema 5. XuMuYECKUE PEAKLIUH OYHas 2 4 | - 2 - 0,17
6 |Tema 6. OGuIMe CBOICTBA paCTBOPOB O4uHas 2 6 4 | 4 - 0,39
7/ |Tema 7. Knmacchl HEOPraHUYECKUX COETUHEHHI ouHas 2 110 | 8 2 - 0,56
8 [Tema 8. CBoiicTBa METa/NIOB M HEMETAJIOB OYHast 2 | 4 | - 2 - 0,17
9 |KonrposbHas paboTa 1o o0IIeli ¥ HeOPraHMYECKOM |0UHas 2 | 2 | . - -
XUMUU
10 |[Tema 9. IIpeamer opranuueckas xumust. Teopun  |04Has 2 | 4 |- |2 - 0,17
XUMHUYECKOTO CTPOCHUS OPTAaHUYECKUX COSAMHCHUN
A. M. bytneposa
11 |Tema 10. IIpenensubie yriIEBOAOPOIbI o4Has 2 2 | - 2 - 0,056
12 [Tema 11. HenpenenbHble yriaeBoa0pOIbI OYHast 2 | 8 (2|6 - 0,11
13 [Tema 12. TuapoKCHIIBHBIE TIPOU3BOIHBIE OuHast 2 | 4 12 |2 - 0,22
YTIIEBOIOPOIOB
14 |Tema 13. KapOoHHIbHBIE COEAUHEHNS OuHas 2 | 2 | - 2 - 0,11
15 OuHas 2 2 2 2 - 0,17
Tema 14. Kap6oHOBBIE KHCIOTHI M UX TPOU3BOAHbBIE
16 |Tema 15. Ddupsnr OuHas 2 | 4 ]2 |2 - 0,22
17 |Tema 16. AzoTcomepsxamnue OpraHu4ecKue OuHas 2 | 4 | - 2 - 0,17
COCTMHCHUS
18 |Tema 17. BudyHKUHOHAIBHBIE COEIMHEHNS OvHast 2 | 4 |4 |4 - 0,33
19 |[KonTposnpHas paGoTa Mo OpraHUYECcKOi XUMHH ouas | 2 | 2 | - | - - 0,056




HToro ouHAad 72 |26 46/ 0 4.0

TeMaTuuecKMil IJIAH U CO/IeP:KaHHeE 3aHATHI U CAMOCTOATEIbHOI padoThI O
yueOH



HaumenoBanue |Ne B Teme Coneprxanue yueOHOTo MaTepuaiia, O0wvem | OcHOBHBIE
pa3aesoB U TeEM caMmocCTosTeNIbHas paboTa 00yJarommxcst 4acoB
OYHasl
1 2 3 4
1 cemecTp
Pa3nes 1 O01mas n Heopranuyeckasi XuMms 72
Tewma 1. Cooeporcanue yueonozo mamepuana 6
OcHOBHbIE
S MITIECKIE TIOHSTHS JIK-1.1  BaxkHelime XUuMHUYECKHUE ITOHATHUSA: BELIECTBO, 2 DopMynu
1 3AKOHBI XMMUK XUMHUYECKHH JIEMEHT, aTOM, MOJIEKyJIa, Macca p CKHE
ATOMOB U MOJIEKYJI, HOH, paaukan. MosnspHas 3aKOH
Macca, MOJISIpHBIN 00beM, MaccoBast 1014, pacyeToB
00BbeMHast 1014, MoJibHasA 101s1. OCHOBHBIE M JIMYHBIX
3aKOHBI XUMUU: 3aKOH COXPAHEHUS MacChl Be!
BEIIIECTB, 3aKOH MIOCTOSIHCTBA COCTaBa BEILIECTB, MacCOBYIO
[lepnonnueckuit 3akoH [[.11. Menneneesa, 3akoH
['ecca, 3akoH ABOraapo
Ilpaxmuueckue 3anamus
[13-1.1  [Pacyerbl 1O XMMHUYECKUM YPaBHEHUSAM 4 Pemarot
pa
MHUYECKUM
Tema 2. Cooeporcanue yueonozo mamepuana 6
CtpoeHue aToma u
Mepromaeckaii JIK-2.1  |Atom - cioxkHast yactuia. COCTOSHHE JIEKTPOHOB 2 OnwuceiBa
3AKOH B aToMe. KBaHTOBBIE uncia. DIEeKTPOHHAS 0 TPOHHO-
KoHurypanus (mpuHmm [aynu, mpasuiio rpa
['yana). DnekTpoHHO-Tpadudeckas popma aToma. UCII0JIB30
JJIeKTpOHHAs! KOHUTrypanus S-, p, d-, f- cesr. CpaBH
cemelicTBa. BaneHnTHOCTh. BasieHTHBIE KOHpHrypa
BO3MOYKHOCTH aTOMOB XUMHUYECKUX DJIEMEHTOB. Onpenens!
Crenenp oxucnenus. [IpaBuna onpenenenus 3JIEMEHTO
cTereHu oKkucieHus. CpaBHEHHE CTETIEHU HOW CJIOXH
OKHCIICHHSI C TIOHSATHEM «BaJICHTHOCTB. THE CTeleH
JIK-2.2  [[Tepuonnueckuii 3akon . 1. Meneneesa, 2 dopmynup
nepuonuveckas cucrema. [ opusoHTanpHas, koH. Ompe
BEPTUKAJIbHAS, TUArOHAJIbHAS 3aKOHOMEPHOCTH. CBOWCTB Be]
[TprurHa U3MEHEHUST METAJUTMIECKUX (OCHOBHBIX rpymnmna
CBOICTB), HEMETAJUIMUECKUX (KUCIOTHBIX )
CBOICTB 2JIEMEHTOB B IPYIINax U NEPUOJIAX,
00JIBIINX, CBEPXOONIBIINX.
Ilpakmuueckue 3anamus
[13-2.1  |Cocrasnenne snekTpoHHO-Tpaduiecknx GopMyI9 2 Ommucripa
ATOMOB, OTIpPeJICIICHHE CTEIIEHN OKUCIICHHS 10 MOUIBIO
HIIEMEHTOB. e
A exre A
cen

3IIEKTPO



3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MATEePHAJIbHO-TEXHUYECKOMY 00ecreYeHn 0

WNudopmanus 0 HaIMYUHM CHEHHUATU3HUPOBAHHBIX KaOMHETOB, J1a00OpaTopuii, TEXHUUYECKUX CPEICTB

oOydeHus U T.1I. MpeACTaBlIeHa B BUIE TaOIuUIb! 3.1.

Taoauna 3.1 - OdecneyeHHe 00pPa30BATEILHOIO 1T

poiecca

HanmenoBanne

JUCLIMIUIMHEI B

COOTBETCTBUH C
pabounm yueOHBIM

HanmenoBanue 000py0BaHHBIX YU€OHBIX KAOMHETOB,
00BEKTOB 15l MPOBEICHHS Ta00PATOPHBIX/TIPAKTUYECKIX
3aHATHUH ¢ IEpEeYHEM OCHOBHOTO 000pYIOBaHUS

daKkTUYECKUH aapec
y4eOHBIX KAOMHETOB U
00BEKTOB

O6opynoBanue y4eOHOT0 KaOMHETA: CTOJIBI M CTYJIbS JJIs
oOyuatomuxcs, padouee mecto nmpenoga-parens (11K,
[IPUHTED, CTOJI, CTYN), ceii], 1a00opaTOpHbIE CTO-JIBI, CTOMT
ISl BECOB, CYIIMJIKA JUTSI TOCY/IbI, BEChI TEXHUYECKHUE,
TEJICBU30p, KOJIOOHATPEBATEIh, IIEPEMEIIUBAIOIIICE
YCTPOI-CTBO, MJIEKTPUUECKAs TUTUTKA, AJIEKTPOBAKYYMHBIN
HACOC, BBITSDKHOM mkad, 1aboparopHas XMMHUIeCKast
nocyna, Becot OHAUS SPX 422, untepakTuBHAas T0CKa
Smart Board 680, Te-nesuzop PHILIPS 47 (47PFL4606H).
[Tporpammuoe obecrieuenue: Microsoft Windows 7/8, Mi-
crosoft Office Professional Plus 2007 Russian

IJIAaHOM
EcrecTtBo3Hanue |YueOHbI kabuHeT «EcTecTBO3HAHME (OMOIOTHSA ), HoBocubupck, CamoBasi,
(6uosorwsi) KOJIMYECTBO pabOUYUX MECT MO KOJIMYECTBY CTY/IEHTOB 26 I'IIOY HCO
O6opynoBanue ydeOHOr0 KaOMHETa: TUIAKTHICCKUN HoBocubupckuii
MaTepua, pa3aaTOYHbIA MaTepUai, CXeMbl, TUIAKATHI. XUMHUKOTEXHOJIOTUICCKUI
MyabTUMEAUHHBIN TPOEKTOP, IKPaH. koJuie ok uM. [1.1.
MeHeneena
EctecTBO3HAaHME [T€OPETUYECKUX OCHOB XMMHYECKON TEXHOJIOTUNY», HA HoBocubupck, Cagosas,
(xummus) KOJINYE-CTBO PabOUYUX MECT - 5 1ab0opaTopHbIX, 27 26 I'BIIOY HCO
y4eOHBIX. HoBocubupckuit

XUMHUKOTEXHOJIOTHYECKUI
koswiex uMm. J1.1.
Mennaeneena

3.2 UndopmanmonHoe odecnedeHne

HudopmarninonHoe odecrieueHrne o0yueHus: COJIEPKUT NepedeHb PEKOMEHAYEMBIX Y4eOHBIX
W3IaHuil (no npumepHoi npoepamme), IHTEpHET-pECypcoB, AOTOTHUTEIHHOM TUTEPATYpPHI (Tabmuma 3.2).

Ta6J'II/ILIa 3.2 - OGecrieueHue 06pa3OBaTCJ'IBHOFO mnmpomnecca no JUCHUIIINHS «EcTecTBO3HaHUE)

y4eOHOI U yueOHO-MEeTOJMUECKON JIUTEepaTypon
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HanmenoBanue
TTVCLUTIJINHBI B
COOTBETCTBUU C
pabounm
YIeOHBIM
[JIAHOM

ABTOp, Ha3BaHUE, MECTO U3/IAHUS, U3JATEIBCTBO, TOJ1
W3/1aHus YIeOHOU U y9eOHO-METOIUYECKOMN JTH-
TepaTypbl

KonnuectBo
AK3EMIUISIPOB

KonuuectBo
9K3EMIUTSIPOB
JTUTEpaTyphl HA|
OJTHOTO
oOyuJaromerocs

2

3

[ukn o61eo0pa3zoBaTeIbHBIX JUCIUTIIMH

OO/1.10 Xmus

Hcoosaan numepamypa:

1. Andunorenosa, U. B. Xumus : yaeOHUK 1
MIPAKTUKYM ISl CPEAHETO MPOPECCHOHATBHOTO
obpazoBanus / 1. B. Audunorenona, A. B. babkos,
B. A. TlorikoB. — 2-e u3., ucop. u aon. — Mocksa :
W3narensctBo FOpaiit, 2022. — 291 ¢. —
(ITpoeccronansnoe odpazosanue). — ISBN 978-5-
534-11719-6. — TekcT : SNEKTPOHHBIH //
Oo6pazoBarenbHas miatdopma FOpaiir [caiit]. —
UJRL: https://urait.ru/ bcode/491735, noctym ais
3aperUCTPUPOBAHHBIX TOIH30BATENECH (IaTa
obpamenus: 01.09.2022).

2. Hukonsckuii, A. b. Xumus : yueOHUK U
MIPAKTUKYM ISl CPEAHETO MPOPECCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopos.
— 2-e u3., nepepad. u qon. — MOCKBa :
W3natensctBo FOpaiit, 2022. — 507 c. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-
534-01209-5. — TekcT : 2NEKTPOHHBIH //
O6pazoBarenbHas maatdopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/491475, noctym s
3aperucTpUpPOBAaHHBIX MOJIb30BaTeNeH (J1aTa
obpamienusi: 01.09.2022).

DIJIEKTPOHHBII
y4eOHUK

DIIEKTPOHHBIM
y4eOHUK

NIEKTPOHHBIH
y4eOHUK

3. MapteiHoBa, T. B. XuMus : yaeOHUK U TPaKTUKYM
U151 cCpeiHero npodeccuoHanbHoro oopazosanus / T.
B. Maprteinosa, 1. B.

AptamoHoBa, E. b. 'onyHOB ; moz o0uieit penakiueit
T. B. MapTbiHOBOMH. — 2-¢ U3/1., UCTIP. U JIOTL. —
Mocksa : U3narensctBo IOpaiit, 2022. — 368 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-
534-11018-0. — TekcT : 31eKTPOHHBIH //
O6pazoBatenbHas wiatgopma KOpaiit [caliT]. —
URL: https://urait.ru/bcode/ 489733, noctyn st
3aperUCTPUPOBAHHBIX TIOJTH30BATENEH (aTa
obpamenusi: 01.09.2022).

100%

100%

100%

["apmmn, A. I1. Oprannyeckast XuMUs B pUCYHKAX,

TabIUIax, CXeMax : yueOHoe mocobue AJisi CpeHEro

npodeccronanbHoro oopazosanus / A. I1. Tap-

DIIEKTPOHHBIN

100%

y4eOHHK
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https://urait.ru/bcode/491475
https://urait.ru/bcode/

[TH. — 3-€ U3I., UCIIP. U A0T. — MOCKBA :
N3narensctBo FOpaiit, 2022. — 240 c. —
(ITpoeccronansnoe odpazosanue). — ISBN 978-5-
534-04816-2. — TeKcT : 3JICKTPOHHBIH //
OO6pazoBarenbHas miatdopma FOpaiir [caiit]. —

DJIEKTPOHHBIN
y4eOHUK

URL.: httpS://urait.ru/ bcode/492946, noctym mis

3aperucTPUPOBAHHBIX MOJb30BaTeNel (Hara
nAnamenua: N1 NQ 202

5. XUMHS : y4EOHUK JJIsI CPETHETO
npodeccuonanbHoro oopazosanus / FO. A. JleGenes,
['. H. ®anees, A. M. I'ony6es, B. H. [llanosan ; mox
obmieit penakmueii I'. H. ®aneesa. — 2-e u3j.,
nepepad. u gorn. — Mocksa : M3znatenscTBo FOpaiiT,
2022. — 431 c. — (IIpodeccuonanbuoe
obOpazoBanmne). — ISBN 978-59916-7723-3. — Tekct

: anekTpoHHbIH // OOpa3oBaTenbHast miardopma
IOnatit [caiit]l — LRI - httns+//

DJIEKTPOHHBIN
yueOHUK

urait.ru/bcode/491035, noctyn s
3aperUCTPUPOBAHHBIX TOJIb30BaTENCH (1aTa

oOparieHus:
01.09.2022).

6. Xumus. 3aauHuK : yaueOHOE TocoOue I
cpemHero npodeccruonaibHoro oopazosanus / 0. A.
JleGenes [u ap.] ; mox obmiei penakumeit . H.
DdaneeBa. — Mocksa : U3narenscto FOpaiit, 2022.
— 236 ¢. — (IIpodeccuonanbrOe 00pa3oBaHuE). —
ISBN 978-5-9916-7786-8. — TekcT : 31eKTPpOHHBIH //
Oo6pasoBarenbHas miatpopma KOpaiit [calfT]. —

URI - httns//urait ru/beode/491053 noctvi nng

JIEKTPOHHBIH
yueOHUK

3aperrCTPUPOBAHHBIX MOJIb30BaTENCH (ara
oOparteHus:
01.09.2022).

6. O0mas xumus. [Ipaktukym : yueOHOe mocoOue
U151 CpeiHero npodeccuoHanbHoro oopazoBanus / H.
JI. I'muuka ; nox penakuueii B. A. Tlonkosa, A. B.
babkosa, O. B. HectepoBoil. — Mockaa :
N3narensctBo FOpaiit, 2022. — 248 ¢. —
(ITpoeccronansrnoe odpazoBanue). — ISBN 978-5-
534-09180-9. — TeKcCT : 3MeKTPOHHBIH //
O6pasoBarenbHas miatdopma KOpaiit [calfT]. —
URL: https://urait.ru/bcode/ 507799, noctyn s
3aperuCTPUPOBAHHBIX MOJIb30BaTENEH (IaTa
obpamienus: 01.09.2022).

DJIEKTPOHHBIN
yueOHUK

DIIEKTPOHHBIN
yu4eOHHK

12

100%

100%

100%

100%

100%


https://urait.ru/bcode/

7. 3annes, O. C. Xumus. JJabopaTopHbIi MPAKTUKYM
1 cCOOpHHUK 3a/a4 : ydeOHOe mocoOue AJisi CPEeTHETO
npodeccuoHanbHOro oopazosanus / O. C. 3aiieB. —
Mocksa : M3natenscTBo FOpaiit, 2022. — 202 ¢. —
(ITpodeccnonansuoe oopazoBanue). — ISBN 978-5-
9916-8746-1. — TeKcT : 37CKTPOHHBIH //
Oo6pazoBatenpHas mwiardopma KOpaiit [caldT]. —
URL: https://urait.ru/bcode/491481, noctyn mis
3aperucTpUpPOBAaHHBIX MOJIb30BaTeNeH (1aTa
obpamenusi: 01.09.2022).

8. Onelinukos, H. H. Xumus. Anroputmsl penieHus
3a7a4 ¥ TECTHI : yueOHOE MOCOOHe ISl CPEAHEr0o
mpodeccuonansHoro oopazosanus / H. H.
Oumneitaukos, I'. I1. MypaBbeBa. — 3-€ u3[l., UCTIp. U
non. — Mock-

Ba : 3narensctBo KOpaiit, 2022. — 249 ¢. — i
(ITpodeccnonansuoe oopazoBanue). — ISBN 978-5-
99169665-4. — TekcT : 37IeKTpOHHBIH //
Oo6pazoBarenbHa matgopma FOpaiit [caiit]. — URE:
https/urait.ru/ bcode/491790, noctym s
3aperucTpUpPOBAaHHBIX MOJIb30BaTeNeH (J1aTa
obpamenus: 01.09.2022).

9. Tynukus, E. . Xumus. B 2 4. Yacte 1. O6mmas u
HEOpraHNYecKasi XUMUS : YUeOHUK JUIs CPEHETO
npodeccuonanbHOro oopazosanus / E. Y. TynukuH.
— 2-e u3/., uctp. u on. — Mocksa : 3natenbcTBo
[Opaiir, 2022. — 385 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-02748-8. —
Tekcr:

HIIeKTpOoHHBIN // OOGpa3zoBaTenbHast miarhopma
[Opaiir [caiiT]. — URL: https://urait.ru/bcode/
491662, mocTyn A 3aperucTPUPOBAHHBIX
nosib3oBareseit (nara oopamienus: 01.09.2022).

10. Tynukun, E. U. Xumus. B 2 4. Yacts 2.
Opranuyeckast XUMHs : y4eOHUK JJIS1 CPEHETr0
npodeccuonanbHoro oopazosanus / E. Y. TynukuH.
— 2-e u3J., uctp. u fon. — Mocksa : 3natenbcTBo
[Opaiit, 2022. — 197 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-02749-5. —
Tekcr:

HiIeKTpoHHBIHN // OOpa3oBaTenbHast miardopma
[Opaiir [caiiT]. — URL: https://urait.ru/bcode/
491663, mocTym A 3aperuCTPUPOBAHHBIX
nosb30oBareneit (nara oopamienus: 01.09.2022).

DNEeKTPOHHBIN
y4eOHUK

DNEeKTPOHHBIN
y4eOHUK

Yueono-memoouueckaa numepamypa:
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100%

100%


https://urait.ru/bcode/491481
https://urait.ru/
https://urait.ru/bcode/
https://urait.ru/bcode/

11. XuMuK:  [caiit]. - 2008- - URL.:

wWww. xumuk.ru/2022. http://
(mara oOpareHus:
01.09.2022). -

NHTEepHET-pecypcehl:

TeKCT : 3IEKTPOHHBIN.

12 MTHO®OVYPOK : Benymuii o6pa3zoBaTeIbHbIMI
noptait Poccun : [caiit] / OO0 «MHpOYpOK». -
Cwmonenck, 2013.- URL: https://infourok.ru. (mata
obparmenus: 01.09.2022). - TekcT : 3JEKTPOHHBIMN.

13.Manyinos A. B. OCHOBBI XUMHH.
MHTepHeTydeOHUK [ DneKTpoHHBIN pecype] / A. B.
Manyiinos, B. U. Poquonos // HI'Y. —
HoBocubupck, 2021. Pexxum nocryma: http :// www .
hemi . nsu . ru . (mara obpamenus: 01.09.2022). -
TeKCT : IIEKTPOHHBIN.

14. Chemnet : saekTpoHHas 6uOIHOTEKA YICOHBIX
MaTepHaIoB 10 XuMuH : [caiit] / MI'Y. - Mocksa. -
http://www.chem.msu.su/rus/elibrary/ (nata
obparenus: 01.09.2022). - TekcT : 37EKTPOHHBIMN.

15.AxmeroB H.C. O0mast u HeopraHHuecKasi XUMHSI
[OnexTponnslii pecypc] / H. C. Axmeros//
forstydents.ru. — 2022. Pexxum noctymna:

http :// www . for - stydents . ru / himiya /
uchebniki / obscha

a - i - neorganicheskaya -l

(mara”

01.09.2022). - TekcT : 37AeKTPOHHBIH

URL:

16.Himhelp.ru : xumugeckuii cepsep: [caiit] . - 2006-

2022. - URL: http :// www

obparenus: 01.09.2022). - Tekcr : a1

(mara
3aBenytorias OMOIUOTEKOM
JUYHAS NOONUCH pacuughposka noonucu
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http://www.xumuk.ru/2022
https://infourok.ru/
http://www.chem.msu.su/rus/elibrary/

1. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OBYUYEHMUA 110 JUCIUIIJIMHE
ECTECTBO3HAHUE

OskutaeMble pe3ysbTaThl OCBOCHUS 00YUYAIOIIMMHUCS IPOrpaMMbl y4eOHON TUCIIUIUINHBI
«XuMus» NpeAcTaBiIeHbl B Tadmuie 4.1.

Tabmuua 4.1 - Pe3ynbTaThl 0cBOSHHS 00yUYaIOMIMMUCS IPOTrPaMMBbl Y4eOHOM TUCIUTUIMHEI

3aKOHAMH U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BAHUE
XHUMHYISCKOMN
TEPMHUHOJIOTUEN U
CUMBOJIMKOI;

HeicTBus Ymenust, 3HaHUS CBujerebCcTBa 0 Kpurtepun onenku
JOCTHKEHUH YMEHUM,
3HAHUH
Peanu3yemasi koMneTeHuus

YMEHHUsA:

- Ha3bIBaTh: U3yYCHHbBIC -BBINIOJIHEHUE 3a7aHuid B |KaK1b1i TTpaBUIIbHBIN
-BJIaJICHUC BCIISCTBA I10 MMCbMEHHOU (popme; oTBeT 1 Oayt
OCHOBOITOJIATAIOIIAMHY  [(KTPUBHUAIBHOW» UK
XAMHYECKUMH MEXIyHAPOAHOU
MOHSITHSMH, TCOPUSIMHU, |HOMEHKIIATypam,

- BJIaZIcHUEe OCHOBHBIMHU
METOJJaMH HayYHOTO
MO3HAHUS,
MCIIOJIb3yEMBIMU B
XUMUU: HAOTI0IEHUEM,
ONHCaHUEM,
N3MEPEHUEM,
HKCIEPUMEHTOM,;
yMeHue 00pabaThIBaTh,
OOBSACHATH PE3YyIbTAThI
MIPOBEICHHBIX OMBITOB U
7ieNaTh BHIBOJIBL;
TOTOBHOCTP U
CIIOCOOHOCThH MPUMEHSTh
METO/IbI IO3HAHUS TTPH
pEIICHUH MTPAKTHIECKIX
3amad;

-OIPENIENsTh: BAJIGHTHOCTD
1 CTETIEHb OKUCIICHUS
XMMHUYECKHX DJIEMEHTOB,
TUIl XUMUYECKOH CBSI3U B
COECIMHEHUSX, 3aps] HOHA,
[IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI, TUII
KpUCTAJTINYECKON
PELIETKH, XapaKTep Cpebl
B BOJIHBIX pacTBOpax,
OKHUCIIUTENb U
BOCCTAaHOBUTEb,
HAIpaBJIEHUE CMELECHUS
paBHOBECHSI 110/ BIUSHUEM
pa3INyYHbIX (PaKTOPOB,
M30MEpPbI K TOMOJIOTH,
[TPUHA]JIEKHOCTD BELIECTB
K pa3HbIM KJlaccam
HEOPraHUYECKUX U
OpraHMYeCcKUX
COETMHEHUH; XapaKTep

-CaMOCTOSTEIbHAS
pabora;

85-100% - «5» 70-84% -
«4» 50-69% - «3» <50%
- 2»

-paboTa ¢ METOJMYECKHM
MocoOueM - yCTHBIN
OIIpoC;

Kaxx1p1ii mpaBUIIbHBIN
oTBeT 1 Oait
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B3aMMHOI'O BIUSHUS
ATOMOB B MOJIEKYJIaX, THIIbI
peakuyii B HEOPraHM4EeCKOU
1 OPraHUYECKON XUMUU;

00BACHATH PE3YJIbTAaThI
[MIPOBCACHHLIX OIIBITOB U
J€JIaTb BBIBOIbI,

KJIACCOB HEOPIraHUYECKUX U
OpraHUYeCKUX
COCIMHEHUI;CTPOCHUE U

J[.11.MenneneeBa

- BJIaJICHUE OCHOBHBIMH |- XapaKTE€pPU30BaTh: - CaMOCTOSATENbHAs 85-100% - «5» 70—84%
METOJaMU HAYYHOI'O HIIEMEHTHI 110 UX pabora; - «4» 50-69% - «3»
[MO3HAHUS, [MOJIOKCHUIO B <50% - «2»
VCIIOJIb3YEMBIMU B [lepnonnueckon cucreme

xumun: HaOmoaerueM, /.M. Meraeneesa; oOmue

OTHCaHU- XUMHYECKHUE

€M, U3MEPEHHUEM, - paboTa ¢ Kaxx1p1i1 TpaBUIIbHBIN
PKCHEPUMEHTOM; YMEHHUE |CBOMCTBA METAILIOB, epUOINIECKOM otBeT 1 Oan
00pabaThIBaTh, HEMETaJlJIOB, OCHOBHBIX CHCTEMOM

JACATCIIBHOCTH U

00pa30BaHHBIX UM

TOTOBHOCTH U CBOICTBA OpraHNuYeCcKux - TECT 85-100% - «5» 70-84% -
COCOOHOCTH MPUMEHSATS |COeIMHEHMI «4» 50-69% - «3» <50%
METOJIbI TO3HAHUSA IPH  |(YIJIEBOAOPOIOB, CIIMPTOB, - «2»
pelIeHnH NPAKTUYECKHX |(heHOIIOB, allbIerHIOB,
3a1a4; KETOHOB, KAPOOHOBBIX

KHMCJIOT, aMHHOB,

AMUHOKHCIIOT U YTJIEBOJIOB)
- HCTIOTIB30BAHNE -00BSCHATB: -CaMOCTOSATENbHAS
Pa3JInYHBIX BUJIOB 3aBUCHMOCTEL CBOICTB paborta; 85-100% - «5» 70-84% -
M03HABATEIHLHOMN XUMHYECKOI'0 DJJIEMEHTA H «» 50-69% - «3» <50%

- 2»
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OCHOBHBIX
WHTEJUICKTYaIbHBIX
onepanui

(moCTaHOBKH 3aJ1a4H,
(bopMyIUpOBaHUS
CUIIOTE3, aHAIU3a U
CHUHTE3a, CPAaBHEHUS,
00001IEeHHS,
cHCTEMaTU3alIl1H,
BBISIBIICHHSI IPHYUHHO-
CIIEICTBEHHBIX CBS3EH,
[MOMCKA aHAJIOTOB,
dbopmynupoBaHus
BBIBOJIOB) [ PEIIICHHS
[TOCTaBJIEHHOM 3a/1a4H,
PUMEHCHUE OCHOBHBIX
METOJI0B [T03HAHUS
(HaOrOIeHHST, HAYIHOTO
PKCIIEPUMEHTA) JIJIs
U3yUCHHSI Pa3IMIHBIX
CTOPOH XUMHYECKHX
00BEKTOB U

[IPOIIECCOB, C KOTOPBIMHU
BO3HHMKAET
HEOOXO0IMMOCTh
CTaJIKUBAThCS B
npodeccuoHanbHOM

ctepe;

BEIIISCTB OT ITOJI0KCHHS B
[lepuoanueckoil cucteme
J[.11. MenneneeBa;
3aBHCHUMOCTH CBOICTB
HEOPraHUYECKUX BEIECTB
OT X COCTaBa U CTPOCHUS,
[IPUPOY XUMUYECKOU
CBSI3M, 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU
PEaKIMK OT Pa3IUUYHBIX
(hakTOpOB, peaKIIMOHHOM
CITOCOOHOCTH
OPraHUYECKUX COCTUHEHUI
OT CTPOEHUS UX MOJIEKYI;

- pabora ¢
[epUOINYECKOM
CHCTEMOM
J.N.MenneneeBa

Kaxap1il mpaBUIIbHBIN
oTBeT 1 Oait

- BJIaJICHUE MTpaBUIIaMU
TEXHUKH 0€30MacHOCTH
[IPU UCIOJIb30BaHUU
XUMHUYECKHUX BEIIECTB; -
MCII0JIb30BAaHUE
Pa3IMYHBIX BUJIOB
MO3HABATEIILHOMN
NeATEeTbHOCTH U
OCHOBHBIX
WHTEJUIEKTYaJIbHBIX
onepauun

(TTOCTaHOBKH 3a-

- BBITIOJTHSITH XUMHUYECKUM
DKCIIEPUMEHT: 110
PacIO3HaBaHUIO
BaYKHEHIITIX
HEOPraHUYECKUX
COCTUHCHMUIA,

-nmabopaTopHas pabora

3armuTa 1a00paTOPHOI
paboThI

17




nauu, GopMynupoBaHHS
TUIIOTE3, aHAJIU3a U
CUHTE3a, CPAaBHEHMUS,
0000IIICHHS,
CHCTeMaTU3aI[1H,
BBISIBJICHUS IPUYUHHO-
CIICICTBEHHEIX CBS3CH,
[MOMCKa aHAJIOTOB,
dbopmynupoBaHus
BBIBOJIOB) JUISl pELICHUS
[MOCTaBJICHHOM 3a7a4H,
MPUMEHEHNE OCHOBHBIX
METO/I0B [T03HAHUS
(HaOMroACHUSI, HAYYHOTO
HKCIIEPUMEHTA) JUIs
M3Y4EeHUS Pa3IMYHbIX
CTOPOH XUMHYECKHX
00BEKTOB M TMPOIECCOB, C
KOTOPBIMH BO3HHUKACT
HE0OXO0MMOCTb
CTaJKHUBaThCS B
npodecCHOHATbHON

ctepe;

- UCTIOJIb30BAHNE
pa3IMYHBIX UCTOYHUKOB
11s1 TIOJTYYEHU S
XAMHYECKON
nH(pOpMaLu1, yMEHUE
OLICHUTH €€
TOCTOBEPHOCTb ISl
TOCTHKEHHS XOPOIITUX
[pe3yJIbTaToB B
MpodecCHOHATIbEHON

cthepe;

-IIPOBOJINTE:
CaMOCTOSITENIBHBIA  TIOUCK
XUMHYECKOH HH(pOpMauu
C MCITOJIb30BaHHEM
Pa3INYHBIX UCTOYHUKOB
(Hay4HO-TIONYJIIPHBIX
W3JAaHUN, KOMITBIOTEPHBIX
0a3 1aHHBIX, PECYpPCOB
HuTepHera);

MCIIO0JIb30BaTh
KOMITbIOTEPHBIE
TEXHOJIOTUH [ 00pabOTKH
U Tepelaud XUMUYeCKOH
MHpOPMALIUH U ee
[pe/ICTaBICHUS B
pa3InYHbIX (opMax;

- IpaKTU4eckas pabora;

3armTa MpakTHIeCKON
paboThI

- CaMOCTOsITEIbHAS
pabora;

Kaxx1p1ii TpaBUIIbHBIN
oTBeT 1 Oait

- ¢hOpMHUPOBAHHOCTH
COOCTBEHHOM MO3UITUU

- CBA3BIBATL: I/ISYLICHHHﬁ

MaTepHua co CBOeH

- YCTHBIH OIIpOC;

Kaxx1p1ii mpaBUIbHBIN
oTBeT 1 Oayut
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10 OTHOILIEHUIO K Mpo¢eCCHOHATBHON - CAMOCTOSITeJIbHAS 85-100% - «5» 70—84%
XUMHYECKOMH NEeATEIbHOCTHIO; pabora; - «4» 50-69% - «3»
nHpopmanuu, <50% - «2»
MOJTy4aeMOM U3 Pa3HbBIX

HCTOYHHKOB.

- c(hOPMHUPOBAHHOCTb - MPOBOJMTH PACUETHI 10 |- CAMOCTOSITEIIbHAS 85-100% - «5» 70-84% -
YMEHHS J1aBaTh XUMHYECKUM (hopMyiaM U [paboTa; «» 50-69% - «3» <50%
KOJUYCCTBECHHBIC YPaBHEHUSIM PEaKIuit - Oy

OILICHKH M ITPOU3BOIUTH

[pacyeTsl

10 XUMHNYCCKUM
dopmynam u

[IPEJICTABICHUNA O MECTE
XUMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA;
MOHMMAHUE POJIH XUMHUHU
B (hOpMUPOBAHUU
Kpyrozopa u
(GyHKIMOHATIHLHON
FPaMOTHOCTH Y€JIOBEKa
TUISL peIIeHUS
MPAKTUYECKUX 3a]1a4;

IOBCEIHEBHON
SKU3HU, 3HAHWS

YpPaBHEHUSIM;
- FICTIOJIb30BATh - caMOCTOsITeNIbHAsL paboTa;
P > 185-100% - «5» 70-
[pUOOpPETEHHbIE 3HAHUS U 849 - <y 50-69%
YMEHUS B IIPAKTUYECKOM 0 = «@» SU-6I70 -
«3» <50% - «2»
- chopmupoBanHocT,  CATCIBHOCTH 1

- pereHue
MPaKTUKOOPUEHTPOBAHHBIX
3a1a4;

Kaxxnprit
[paBUJIBHBIN OTBET 1
Oat

BHAHUA

- chopMUPOBAHHOCTH
[IPEACTABICHUN O MECTe
XUMHH B COBPEMEHHOMN
Hay4YHOU KapTHHE MUPA;
MOHUMAaHUE POJIH XUMHUHU
B (hOpMUPOBAHUU
Kpyrozopa u
(GyHKIIMOHATBHON
FPaMOTHOCTH Y€JIOBEKa
TUTSL peIIeHUS
MPAKTUYECKHX 3aJ1a4;

- POJIb XUMUU B
€CTECTBO3HAHUU, €€ CBSI3b C
IpYTUMH

€CTECTBEHHBIMU HayKaMH,
3HAUCHUE B JKU3HU
COBPEMEHHOT0 00IIIeCTBa;

- COCTAaBJICHHEC CXEM

Kaxaprit
[IpaBWJIbHBIN MyHKT 1
0asu: - Y4eTKOCTb -
MPaBUILHOCTD -
PUYNHO-
CIICZICTBEHHBIE CBSI3U
-[I0JIHOTA MaTepHasa
-rpaMUHOCTb
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- BJIaJICHUE
OCHOBOIIOJIAral0IUMHI
XHUMUYCCKUMU
MOHSATUSIMU, TEOPUSIMH,
3aKOHAMU U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE MOJIb30BAHUE
XHUMHYISCKOMN
TEPMHHOJIOTUEH U
CHMBOJIUKOM;

- BAXKHEHIIINE XUMHICCKHIE
[MOHSATHS: BEIISCTBO,
XHUMHYCCKHI 3JIEMEHT,
aToOM, MOJIEKYJIa, Macca
ATOMOB U MOJIEKYJI, UOH,
paguKai, aJuIOTPONus,
HYKJIUAbI U U30TOIIBI,
aTOMHBIC S-, P-, d-opOuTaiy,
XHUMUYCCKAs CBSI3b,
PIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTB, CTCIICHD
OKHCJICHUS, THOPU U3 AL
opOuTanei,
[IPOCTPAaHCTBEHHOE

CTPOCHUC

-paboTa ¢ METOUICCKUM
mocooueM;

Kaxnprit
[paBUIbHBIN OTBET 1
Oamn

MOJIEKYJI, MOJIb, MOJISIPHASI
Macca, MOJISIPHBIA 00beM
ra3000pa3HBIX BEIIECTB,
BEIIECTBA MOJICKYJISIPHOTO
Y HEMOJICKYJISIPHOT'O
CTPOCHNA, KOMIIJICKCHBIC
COCIMHCHUA, TUCIICPCHBIC
CHCTEMbI, UICTUHHBIC
PacTBOPEI,
DIIEKTPOITUTUIECKAS
Ecconuanys,

KM CJIOTHOOCHOBHBIC
PCaKI B BOJHBIX
pacTBOpax, riIpoJIns,
OKHCJICHUC U

JI.1.MenneneeBa

- CAMOCTOSTEIIbHAS 85-100% - «5» 70-84% -

pabora; «4» 50-69% - «3» <50%
- 2»

- paboTa ¢ Kaxp1ii TpaBUIIbHBIN

MepUOANYECKON otBeT 1 Oamn

CUCTEMOH
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BOCCTaHOBJICHUE,
DIIEKTPOJIH3, CKOPOCTh
XUMHYECKON peaKIui,
MEXaHU3M PEaKIny,
KaTaJln3, TeII0BOi 3¢ ekt
PEaKIMU, SHTAIIBITHS,
TEIUIOTa 00pa30BaHMUs,
DHTPOIIHUS, XUMHUECKOE
paBHOBECHE, KOHCTAHTa
PaBHOBECHSI, YIJIEPOIHBIN
ckeneT, QyHKIIMOHATbHAS
rpyIina, TOMOJIOT S,
CTPYKTYpHAs 1
MPOCTPAHCTBEHHAS
M30MEpUsl, UHAYKTUBHBIN U
ME30MEpHBII 3P PEKTHI,
HIIEKTPOUIL, HYKIICODUII,
OCHOBHBIE THITbI PEAKIIUN B
HEOPraHUYECKOU 1
OpPraHUYeCKON XUMHU;

- rpadUYECKUIA TUKTAHT

85-100% - «5» 70-84% -
«4» 50-69% - «3» <50%
- 2»

«» 50-69% - «3» <50%
OCHOBOITIOJIATAlOIUMH  [COXPAHEHHUSI MACChI L On
XUMHYECKUMH BEILECTB, 3aKOH
[OHSATHAMH, TEOPUSMH, [[IOCTOSHCTBA COCTaBa - TecT 85-100% - «5» 70-84% -
3aKOHAMH 1 BellecTB, [leproauueckuit «@» 50-69% - «3» <50%
3aKOHOMEPHOCTSIMU; 3akoH JI.1. Meneneena, - Q»
yBEpPEHHOE MMOJIb30BaHue [3aKoH I'ecca, 3aKoH
XAMHYECKOI ABOTajipo
TEPMHUHOJIOTHEH 1
CHUMBOJIUKOM;
- BIIaJICHHE - OCHOBHbIC TEOPUH XUMHH: [~ TECT 85-100% - «5» 70-84% -
OCHOBOIIOJIATAIOIIMMHU  |CTPOEHHUS aTOMa, «d» 50-69% - «3» <50%
XUMHYECKUMHU XUMHYECKOH CBSI3H, - 2»
MOHSITUSIMH, TEOPUSIMHU, [PIEKTPOTUTHUECKOMN
3aKOHAMU U TACCOLIMAIAN, KUCIIOT
3aKOHOMEPHOCTSIMU; OCHOBaHUM, CTPOCHUS

YBEPEHHOE MOJIb30Ba-

OopraHnu4c-

HIE XUMHYSCKOU
TEPMHHOJIOTUEN U
CHIMBOJIUKOM;

CKHNX U HCOPTaHNYCCKUX
CoeTMHEHUN (BKIIOYas
CTEPEOXHMHUIO),
XMMUYECKYI0 KHHETHUKY U
XMMUYECKYIO
TEPMOJUHAMUKY;

- YCTHBII OIpOC;

Kaxx 1611 TpaBUIIBHBIN
otBeT 1 Gamn

- CAMOCTOSITEIIbHAS
pabota

85-100% - «5»
70-84% - «4»
50-69% - «3»
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<50% - «2»

- KJ'IaCCI/I(bI/IKaI_[I/IIO u

- YCTHBIN 3a4€ET;

Kaxap1il mpaBUIIbHBIN

[IPEACTABICHUN O MECTe
XUMHUH B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA;
MOHMMAHUE POJIH XUMHUHU
B (hOpMUPOBAHUU
Kpyrosopa u

b yHKIIMOHATBHON
TPaMOTHOCTH Y€JIOBEKA
TUISl pELLIEHUS
[IPAKTUYECKUX 3a/a4;

- BIaJICHUE HOMEHKJIATYpy oTBeT 1 Gamr
OCHOBOITIOJIArartoOIIMMHn HCOPTaHUYCCKUX 1 - UHAVBUYAJIbHBIE Ka)I(I[BII\/'I HpaBHJ’IBHBIfI
XUMHUYCCKUMU OPraHu4YCCKHX 3aJaHus; oTBeT 1 Ooaiul
MOHSATUSMH, TCOPUSIMHU, |COCTUHEHHM;
3aKOHAMU U
3aKOHOMEPHOCTSMH;
YBEPEHHOE MOJIb30BaHUE
XHUMUYCCKOU
TEPMHUHOJIOTUEH U
CIMBOJIMKOI;
- IPUPOJIHBIC UCTOYHUKHU |- CAMOCTOSATENIbHAS Kaxap1il mpaBUIIbHBIN
YTJIEBOIOPOAOB U CIIOCOOHI [paboTa; oTBeT 1 Gamr
- cOpMHPOBAHHOCTL  [MX NIEPEPAOOTKHY;

- UCTIOJIb30BAHHE
Pa3IMYHBIX UCTOYHUKOB
1U1s1 TIOJTYYEHUS
XAMHYECKON
nH(pOpMaLU1, yMEHUE
OLICHUTH €€
TOCTOBEPHOCTb ISl
TOCTHXKEHHS XOPOIITUX
[pe3yJIbTaToB B
npodecCHOHATTbHON

chepe;

- BEIIECTBA U MaTepHallbl,
[IMPOKO HCTIONIb3YEMbIE B
[IPAKTUKE: OCHOBHBIE
METaJUIbl U CIIABBI,
rpadut, KBap1,
MUHEpaJIbHbIE y100peHus,
MUHEpAJIbHBIC U
OpraHUYecKre KUCIIOTHI,
[11eJI041, aMMHAK,
YTIIEBOOPOIBI, (heHOT,
QHWIMH, METaHOJ, 3TaHO,
OTHIICHTJIUKOJIb, TITUIEPHH,
dbopmanberum,
areTalIbJIeTU/I, alleTOH,
TIII0K03a, caxaposa,
KpaxMail, KJIeT4arka,
AMHHOKHUCIIOTHI, O€JIKH,

HCKYCCTBCHHBIC BOJIOKHA,

- MUCbMEHHBIN OIIPOC

85-100% - «5» 70-84% -
«4» 50-69% - «3» <50%
- 2»

- YCTHBIH OIIpOC;

Kaxx1p11 TpaBUIIBHBIN
otBeT 1 Oamn

&E?goieccm 85-100% - «5» 70-84% -
o «4» 50-69% - «3» <50%
[ocoOueMm.
- 2»
- Ipe3CHTAIHSI CocrasiieHue

MMPE3CHTANU U YCTHAA
3aliuTa
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Kay4yKH, TJIACTMACCHI,
PKUPBI, MbUIA U MOIOIIIHE
CpelCcTBa

2. JIONOJHEHHUA U U3SMEHEHUS B PABOUYEN ITIPOTPAMME

Yy4eOHsblil roj ConeprkaHue U3MEHEHUI

[IpenonaBaresnnb-
pa3paboTauk

Pemenue nuuknoBoit
komuccuu (Ne ipo-
TOKOJIa, J1aTa)

[Ipencenarens [NIK

NOONUCH

3am. qupekropa no YMP

QU0

noonuce
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