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1. IToscHNTEILHAS 32aTIMCKA

JanHas pabowast mporpamMMa cocraBjieHa Ha ocHoBe PexneparsHOro I'ocymapcTBeHHOrO
cTaHgapra, TpeOOBaHMH K pe3ylnbTaTaM OCBOCHHS OCHOBHOH 06pa3oBaTeNbHOH IpOrpaMMbl
OCHOBHOrO o0Omero oOpa3oBaHWs, NporpaMMBl Kypca XmMmMud g 8-9  KiaccoB
00meobpa3oBaTeNbHEIX  yUpeXXIeHWH, npeaMerHas smHAA yueOHmKoB O.C.I'aGpuensna,
N.I.OctpoymoBa, C.A.CnanxoBa — M.: IIpocBemenue, 2019. B He#l Takxke ydYMTEIBAIOTCH

OCHOBHBIE MJICH ¥ TOJIOXKEHHs [IporpaMMbl pa3sBUTHSA U GOPMHUPOBAHHS YHUBEPCATHHBIX yIEOHBIX
JICUCTBHI 1T OCHOBHOTO 00mmero o0pa3oBaHwsI.

I/IBY‘ICHHG XHMHHA B OCHOBHOM IIKOJIE IIpU3BaHO 00eCTIEeUHTh:

- ¢hopmuposaHue y ydaIIUXCA XWUMHYECKONH KApTHHBI MHApa KaK OpPraHMYECKOM YacTH €ro
LIEJIOCTHOHM €CTECTBEHHO-HAay4YHOH KapTHHBI,

- pazéumue TO3HABATEIbHBIX WHTEPECOB, MHTEJUIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
ydam@xcs B MPOLIECCEe M3YICHHUsS HMH XHMHUYECKOM HayKd U ee BKJIaJa B COBPEMEHHBIA HaydHO-
TEXHHYECKHH Mporpecc; GOpMHUpOBaHWE BaKHEHIIMX JIOTHYECKUX ONEpalliit MBIIUICHHS (aHAJIH3,
CHUHTe3, 0000ImeHre, KOHKPETH3AIMS | [Ip.) B Ipoliecce II03HAHUA CHCTEMbI BAXHEHIITAX IOHITHH,
3aKOHOB M TEOPHH O COCTaBe, CTPOCHUH U CBOMCTBAX XMMHYECKHX BEIICCTB,

- gocnumaxnue }’GC)K,HGHHOCTPI B TOM, YTO MPAMECHCHHUE ITOJTYICHHBIX 3HAHHHA U }’MCH]JIZ 110 XHMHH

ABJISETCS OOBEKTHBHOM HEOOXONMMOCTHIO mIsi OezomacHOi paboTel C  BemECTBAMH H
MaTepHaiaMy B OBITY ¥ Ha IPOM3BOACTBE,

- npoekmupoeqaHue u pearusayus BbITYCKHUKaAMH OCHOBHOM IIKOJIBI JIAIHOH 06pa3013aTem>H01‘f1

TpaekTopun: BbIOOp mpodmnst oOydeHMsS B CTapmled MIKoje KM NPOHECCAOHATBHOTO
00pa3oBaTeNIbHOTO YIpEXKIACHA,

- 06n1a0eHue KIo4es8biMU KOMNEMeHYUAMU: y‘IC6H0-H03HaBaTCIEBHI>IMH, FIH(I)OpMaIH/IOHHBIMI/I,
IIEHHOCTHO-CMBICJIOBBIMHA, KOMMYHHAKATABHBIMH.

2. OO0masi XapaKTepruCTHKA Y9e0HOT0 mpeaMeTa

pennaraemas paGodas MporpaMma [0 XWMHH PacKphIBaCT BKIIA] y49e0HOr0 mnpeaMera B
JOCTIKEHME [eNell OCHOBHOTO OOIIEro o0pa3oBaHus U ONPEAECISIET BXKHEHIINE CONEPIKATEIBHBIE
JIMHUH NpeaMeTa:

e «Bewecmsoy - B3aNMOCBA3b COCTAaBa, CTPOCHHS CBOMCTB, NONYYCHHS H TPAMCHCHHS
BEIECTB ¥ MaTEPHAJIOB;

o  «Xumuveckas peakyus» - 3aKOHOMEPHOCTH IIPOTEKaHMs H YIpaBIeHHs IPOLECCAMH
TMOTy4EHHs U PEBpAICHAS BEMECTB; )

o «Xumuueckuii A3blK» - OICPUPOBAHAE CHCTEMOH BRKHEHINMX XUMHYIECKAX MOHSTHH,
BJIaJICHAE XAMITIECKOH HOMEHKIIATYPOH 1 CHMBOJIAKOH;

o «Xumusi u JICU3HbY - COBIIONCHHE TIPABHII XUMHIIECKOH 6€30MacHOCTH pH 0GpAIIEHAH C
XMMAYECKAMH BEIIECTBAMH A MAaTEPAATaMH B IIOBCEHEBHON XU3HH U Ha IIPOM3BOJCTBE.




B Kypce 3HAuMTENBHas POJb OTBOIMTCS XMMHYECKOMY OKCTIEPHMEHTY: NPOBEACHUIO
TIpaKTHYECKUX paboT M abopaTOpHBIX OTBITOB, (UKcaUMK ¥ aHATM3Y X PE3yIbTaTOB,
COBIIIOICHHIO HOPM M TIPaBMI 6e30TaCHOM paGOTHI B XMMHIECKOM KabHHETE.

Peanusaiusi POrpaMMEBI Kypca B Iporiecce 00ydeHHs MO3BOJAT 00yJaomuMcst OHATH
POJb ¥ 3HAYEHHE XUMHH CPEIH APYTHX HAYK O TIPHpOJE.

3. MecTo Kypca XMuMAM B OCHOBHOW MIKO0JI€

®dejepanbHBI TOCYapPCTBEHHBIH CTAHAAPT MPETyCMaTpPUBACT U3YHICHHE Kypcd XAMHHA B
OCHOBHOM IIKONE KAK COCTaBHOM wuacTH mpexaMeTHOl obnmactu «ECTECTBEHHO-HAYTHBIC
IpEIMETHI».

Kypc paccduTaH Ha H3ydeHHe TpeaMeTa B 00beMe 68 yueOHBIX JacoB 110 2 9aca B HEJEIIO
B 9 Kiacce.

[IporpaMMa peayM30BaHa B y4YeOHHMKaX XHMHH I'a6puensa  O.C., W.I.OctpoymoB,
C.A.Crrankos. Xumust 9 KJIacc, BEITYIIEHHBIX H3/1aTeTbCTBOM «IIpocBemenney» 2020.

B cBS3H ¢ 0cOOEHHOCTAMH opraHu3amud oGydenns B 2020-2021 yae6HOM rofy B pabodyro
IIPOTpaMMBI OBLTH BHECEHBI H3MEHEHHS: IPAKTHICCKHE paboTEI, CaMOCTOSITENBHO BBITOJHACMBIC
yQaITMMHECS, BEIHECEHBI B OT/IEIbHBIHA OJI0K «J1a6opaTopHEIA MPAKTHKYM», YBETIAICHO BPEMA,
HAIPaBIEHHOE Ha [IOBTOPEHME U3YIEHHOr0 B MPEBITYIIEM KypCe XUMHH.

B mpomecce 00ydeHHS HCIONB3YHOTCS pa3sHOO6pa3HBle METOMBI W TEXHONOIHWH, TaKHE
TEXHOJIOTHA  JIMYHOCTHO-OPUEHTHPOBAHHOIO  MOAXOda B ob6ydeHun, WHPOPMAIVOHHO-
KOMMYHHKATHBHBIE TEXHOJIOTHH, METOIBI 1 IPHCMBI 3/[0poBbeCcOEpEraromero 00yIeHus, METOR
IIPOEKTOB, TEXHOJNOTHH JACTAaHIMOHHOTO 00ydeHus.

JlncraHUMOHHOE OOy4YeHHE — dopma oO6ydeHHs, NPA KOTOPOH AH()OpPMAIMOHHBIC
TeXHONOIH SBISIOTCS BELYIIMM CPEACTBOM. ACHONMB3Ys SEMEHTE! IUCTAHIMOHHOTO o0yqeHus
y9EHWK MOXET 3aHWAMAThCs — CaMOCTOSTENBHO, IpOCMaTpUBaTh  BHAEOYPOKH, pemaTh
oGpazoBareybHbIC 3a1a9H.

JrcTaHnEoOHHOE 00yUEeHHE PaCCIHTAHO:

- Ha Y4aIuXcs, >KCJTaroIHX NproOpecTH HOBHIE 3HAHHSA, YBICICHHBIX y9eOHEIM
NpeIMETOM;

- Ha BHIOTYCKHAKOB IIKOJEBI, TOTOBIIMXCA K IOCTYIUIEHAIO B MPOGECCHOHATBHBIC
oGpa3oBaTelbHbIE yIPENICHUS CPEITHETO H BBICIIEr0 00pa30BaHUS;

- Ha Tex, KTO HEe WMeeT BO3MOXHOCTH TOIy<HTE 00pa3oBaTeNbHEIE YCIYyTH B
TpaIMIMOHHOH popMe TI0 COCTOSHUIO 3I0POBbS.

C 1eNbl0 peamn3ayy JEMCHTOB JQVCTAHITHOHHOTO OOYJEHHS HCIOB3YIOTCS CICIYIOMHE

pecypeel:

Ne ypoka Tema ypoka Vcrons3yemei pecype

4-5 [TorsiTHe O CKOPOCTH https://resh.edu.ru/subject/lesson/2102/start/
xuMiraecKoil peaxuuy, Karams

12 TIoHsTHE O THAPOJA3E COMEH https://resh.edu.ru/subject/lesson/3123/start/

16-17 O6mast XapaKkTepACTHKA https://resh.edu.ru/subject/lesson/2075/start/
ynementoB VII A-Tpymmbl -
rajoreHoB
CoeqWHEHHMs TAJIOTCHOB

I




CepoBoopoA ¥ CynbhuIb! https://resh.edu.ru/subject/lesson/2434/start/

KucnopoaHsie COeTUHEHUS https://resh.edu.ru/subject/lesson/2077/start/
Cephl
Ammuak. Con aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
®ocdop u ero COeTMHEHUS https://resh.edu.ru/subject/lesson/2073/start/
KpeMHuU#l 1 €ro COeTMHEHHUS https://resh.edu.ru/subject/lesson/2069/start/
CunukaTHasi TPOMBIIUIEHHOCTh
O61mas XapaKTepHUCTUKa https://resh.edu.ru/subject/lesson/3493/start/151213/
METaJUIOB
https://resh.edu.ru/subject/lesson/1607/start/

45 Koppo3zus METAJIJIOB 1 | https://resh.edu.ru/subject/lesson/3479/start/151187/
cIIocoOBI 3aIMUTHI OT HEE

28 OxpaHa OKpYy>AIomEe: Cpelsl https://resh.edu.ru/subject/lesson/3504/start/151485/

OT XHMHYECKOTO 3arpsA3HCHHUSA

4. Pe3yabTaThl 0CBOCHHS KypCca XUMHH

Ilo 3aBepIIeHMH Kypca XMMHH Ha dTalle OCHOBHOrO 00mero o0pa3oBaHHMs BBHITYCKHUKH
OCHOBHOH IIKOJIBI JOJDKHEI OBJIANIETh CIECAYIOMAMU Pe3yIbTaTaMH:

1. JIugHOCTHBIE Pe3yJIbTATHI:

1) ocosnanue cBoeit 3THUYECKON NPHHAIEKHOCTH, 3HaHME MCTOPMM XMMHW H BKJIala
POCCHHCKON XAMHUYECKOH HAYKH B MHPOBYIO XMMHIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHMS K IIO3HAHMIO XHMMH; TOTOBHOCTH H
CIIOCOGHOCTH Y9YaIUXCsl K CaMOpa3BHTHIO M CaMOOOpa3sOBaHHIO Ha OCHOBE H3Y9IEHHBIX ¢axToB,
3aKOHOB W TEOpHil XHMMHHW; OCO3HAHHOTO BBIOOpa M noCmpoenue VHIMBHIyaTbHOH
o6pa3oBaTeIbHOH TPaCKTOPHH;

3) opmuposarue UETOCTHOH €CTECTBCHHO-HAYIHOH KApPTHHBI MHDa, HEOTHEMIIEMOH
JacThIO KOTOPOH SIBIIIETCS XAMHAYECKast KapTHHA MHADa;

4) o0enadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO DasBHTHS HAyKA H
0OmIEeCTBEHHOM PAKTUKH, B TOM YUCJIE ¥ XMMHIECKUM;

5) oceoenue COUMATbHBIX HOPM, TIPaBHJI MOBEJICHNS, posel U GOpM COIMAIBLHON XW3HH B
CcoLHEyMe, TPHpONe M YacTHOH JKM3HM HA OCHOBE OKOJIOTMYECKOH KyIBTYDHI H 6e3omacHOro
obpammenyst ¢ BEMECTBAMU 1 MaTepralaMy,

6) gopmuposanue KOMMYHUKATHBHON KOMIIETCHIWHM B OOMERMH CO CBEPCTHUKAMH H
B3POCIEIMHA B TIpoLiecce 06pa3oBaTeIbHOH, 00IIECTBEHHO-IIOJIE3HOMU, Y4eOHO-HCCIIEN0BATELCKOM,
TBOPYECKOM ¥ APYTHX BHJOB ACATEILHOCTH, CBS3AHHBIX C XMMHEH. .

2. MeTanpeaMeTHbIE Pe3yJIbTaThL.

1) onpedenenue neneh COOCTBEHHOro 00yJeHus, IOCTaHOBKA M GopMympoBanue ans cebs
HOBBIX 33714,

2) muanuposanue TyTEH IOCTIDKEHHS JKENaeMOro pesyibraTa OOyueHHs XHAMHMH KaK
TEOPETHIECKOr0, TaK M NPAKTHIECKOTO XapaKTepa,

3) coomHecenue CBOWX JAeHCTBUH C IUIAHMPYEMBIMA pE3yNBTaTaMH, OCYIIECTBICHHE
CIIOCO6O0B ACHCTBHH TIPH BEIIONHEHHH Ja00PATOPHBIX H MPAKTHYECKHX PaboT B COOTBETCTBHH C
IIpaBUJIAME TEXHAKA O€30TIACHOCTH;

4) onpedenenue NICTOTHAKOB XAMHUYECKOH MH(OpMaIHy, ee NONydeHHe N aHATH3, CO3aHHE
AH(MOPMAIMOHHOTO MPOYKTA K €ro MPe3CHTAMA,

5) ucnonv306aHue OCHOBHBIX MHTEJUICKTYIBHBIX ONCpalMii: aHATA3a U CHHTE3a, CPABHEHHS
4 CHCTEMATH3AIAH, 0GOOIEHNs i KOHKPETH3AIHIH, 6b146/1eHUe IPHTMHHO-CIIE/ICTBEHABIX CBA3eH 1




noCMpoeHue TOTHIECKOTO PACCYX/ICHHS W YMO3aKIIOYEHUS Ha MaTEPHANE €CTECTBEHHO-HAYTHOTO
COIlEpPIKaHHS;

6) yMeHue CO3IaBaTh, IPAMEHSITH W IPeoOPa3OBEIBATE 3HAKM ¥ CHMBOJIBI, MOJICIH A CXEMBI
ISl peteHust y9eOHbIX ¥ TI03HABATEIBHAIX 337129,

7) opmupoeanue u pazeumue SKONOTHIECKOTO MBIIUICHUS, YMeHue TPUMEHATE €ro B
TI03HABATENEHON, KOMMYHHKATHBHOM, COLMATbHON MPaKTHKE ¥ PO(YECCHOHATBEHON OPHEHTANH;

8) 2enepuposanue uneii 1 ONpenENeHAE CPEICTB, HEOOXOMMMBIX IS UX peaTH3anHH.

3. IlpeagMerHble pe3yabTaThI:

1) ymenue 0603HaTaTH XUMHUYIECKUE INIEMEHTHI, Ha3bIBaTh UX U XapaKTepH30BaTh Ha
OCHOBE IOJIOXEHH B epuoandeckoit cucreme JI.M1.Menneneena;

2) ¢gopmynuposanue W3YyIEHHBIX TIOHATHI: BEMIECTBO, XUMUIECKUH 3JIEMEHT, aTOM,
MOJIEKyJIa, HOH, KaTHOH, aHUOH, IIPOCTOE U CII0KHOE BEIECTBO, XUMHYECKasl PEaKIIHs,
BHIBI XHMHAYECKUX PEAKOUH U T.II.

3) onpeodenenue no popMynam cocTaBa HEOPraHWUIECKHAX U OPraHWIECKHUX BEMIECTB,
BaJICHTHOCTH aTOMOB XAMHYECKUX IJIEMEHTOB MIIM CTENICHH AX OKUCIICHHS,

4) nonumanue UHGOPMAIH, KOTOPYIO HECYT XMMHUYECKHE 3HAKH, QOPMYJIBI, ypaBHCHHAS;

5) ymenue x1accubUIAPOBATH NPOCTHIE U CIIOKHBIE BEMIECTBA,;

6) @opmynuposarue IEPUOANIECKOTO 3aKOHA, OOBICHEHHE CTPYKTYPhl A HH(YOPMAIIAH,
KOTOPYIO HECET IEPHOANIECKAs CUCTeMa XAMIaecKux aneMeHToB [[. 1. Menneneena,
PacKphITHE 3HAYCHUS IEPHOIAICCKOTO 3aKOHA;

7) ymeHue XapaKTepH30BaTh CTPOESHUE BEMIECTBA — BUILI XAMAYECKHMX CBS3€H M THIIBI

KPUCTALTUIECKHAX PEMIETOK ;

OnucaHue CTPOCHHUSI aTOMOB XHMHYECKHAX JIEMEHTOB C OPSAAKOBEIMA HOMepam#u 1-20

U 26, 0ToOpaXKeHHE UX C TIOMOMIBIO CXEM;

9) cocmasnenue GopMyn OKCHIOB XEMHAYECKUX NIEMEHTOB H COOTBETCTBYIOIMAX HM
THIPOKCHJIOB;

10) nanucanue cTPyKTYpHBEIX HOPMYI MOJEKYIIAPHBIX COCAMHEHHH B (OPMYITHHBIX

CIIMHALl HOHHBIX COCIMHEHMH 110 BAICHTHOCTH, CTENICHA OKWCIICHUS UIIH 3apsTy
HOHOB;

8)

11) ymenue GopMymmpoBaTh OCHOBHBIC 3aKOHBI XHMUH: TIOCTOSHCTBA COCTABA BEMIECTB
MOJICKYJISIPHOTO CTPOCHHS, COXPAHEHHUs MacChl BEIECTB, 3aKOH ABOTaapo;

12) ymenue hopmynupoBaTh OCHOBHEIE TIOJIOXKEHHS ATOMHO-MOJIEKY ISPHOTO YUEHHS |
TEOPHH 3JIEKTPOIMTHIECKOH ANCCONNALINH;

13) onpedenenue npu3HAKOB, YCIOBMHA NPOTEKAHUS M MPEKPAIEHHS PEAKIIHIA;

14) cocmaenenue MONEKyISIPHBIX YPaBHEHHH XAMUIECKHX PEAKIAM, OATBEPKIAIOMIHAX
o0IIre XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHHIECKHX COEIMHEHMI |
OTPaXKaIOMIMX CBA3M MEXIY KJIaCCaMH COEIHHEHHMIA;

15) cocmagenenue ypaBHeHuiA peakiuil C y9aCTHEM SJIEKTPOIIMTOB TAKKE B HOHHOM dopwme;

16) onpedenenue N0 XUMIIECKAM YPaBHEHUSM NPUHAMIEKHOCTH PEAKIHH K
OIIPENCTICHHOMY THILY HIJIH BHIY,

17) cocmagnenue ypaBHEHUH OKMCITTENEHO-BOCCTAHOBHTENBHBIX PEAKIHH C TIOMOIIBIO
MeTo/ia NIEKTPOHHOTO OanaHca;

18) npumenenue MOHATAR (OKMCNIERUE) M (BOCCTAHOBIIEHAE) JISl XAPAKTEPHCTHKH
XMMHYECKIX CBOHCTB BEIIECTB;

19) onpedenenue ¢ NIOMOIIBIO KAIECTBEHHBIX PEAKIAH XIOPHA-, Cynbbat- u KapOoHart-
AQHMOHOB ¥ KaTHOHAa aMMOHHS B PaCTBOPE;

20) obvscHeHue BIMSHNS Pa3sTUIHBIX (PaKTOPOB Ha CKOPOCTE PeaKIIHiA;

21) ymenue XapaKTepu30BaTh MOJIOKEHUE METATIIOB ¥ HEMETAJLIOB B TIEPHOANYECKOH

CHCTEME JJIEMEHTOB, CTPOCHHE HX aTOMOB M KPHCTAILIOB, 06ImHe Gr3waeckre i
XUMHYECKHE CBOMCTBA;




22) 06bACHeHUe MHOTOOGPAa3Ms TIPOCTHIX BEMIECTB SBICHACM AJIOTPOIHHM C yKA3AHHEM €C
TIpUYIMH;

23) ycmaroenenue PasiHamii I’HAPO-, THPO — M JNEKTPOMETALTYPrAl H MIFOCTPHPOBAHHAE
9THX pasyUduii NpMMEPaMH TPOMBIIJIEHHBIX CIIOCOOOB MOTYIEHHS METAIIOB;

24) ymenue dasamy OOLIYIO XapaKTEPUCTHKY SIEMEHTOB I, 11, VIIA — rpynm, a Takke
BOZIOPOJIa, KACTIOPOAa, a30Ta, cepbl, hocdopa, yriepoaa, KpEMHHAS 1 00pa30BaHHBIX
MMM IIPOCTBIX BEMIECTB ¥ BAXHEHIMNX COEAMHCHHH (CTPOCHUE, HAXOXK/ICHNC B
TIPApOJE, TIOTydeHue, GH3MIECKIe U XHUMUYECKHE CBOHCTBA, pUMEHEHHE);

25) ymeHue OTUCHIBATH KOPPO3HMIO METAJIOB U CrI0co0BI 3aIMTHI OT HEE,

26) yMmeHue IPOM3BOUTH XAMHUYECKHE PACUEThI 10 pOpMyNaM U YpaBHCHHAM peaKmui;

27) onucanue CBOUCTB ¥ MPAKTHYECKOTO 3HAYEHHsI A3YICHHBIX OpraHAIeCKIX BEIIECTB,

28) gbinonnenue 0603HAYEHHBIX B IPOTPaMME IKCIIEPHMEHTOB;

29) cobnr0denue TipaBmI Ge30macHOM paboThl B XUMHIECKOM KabHHETE.

4. Copep:kanue y4eOHOTro MpeaMeTa U TPeGOBaHAA K YCBOCHHIO NPOrPaMMBI

Kypc xumud 9 Kiacca TpenmosaraeT W3ydeHHe CIEeAYIOmMKUX pa3/IeiioB: «I[ToBTOpEHHE H
0606 Tmerne CBEeASHRH MO Kypey 8 kiaccay, «XHMHYECKHE PEAKINK B paCTBOPAX NICKTPOTHTOB),
«HeMeTaUTH 1 AX CoequHERusy, «MeTaIbl ¥ MX COEMMHEHNs», «XAMHS H OKpYXaromas cpela»,
a Take «OGOGIIEHNE 3HAHMH O XMMHMM Kypca OCHOBHOM mKomel ITogrotoBka x OCHOBHOMY
rOCyIapCTBEHHOMY JK3aMEHY»

TloBTOpenne u 060G menne CBEIEHMI 0 Kypey 8 knacca

Bunapnble coenuHeHMs. OKCHIBI coleobpasyromue 1 Heconeobpasyromue. I HIpOKCHIE:
OCHOBaHHS, aM(OTEPHBIE TMIPOKCHIBI, KHCIIOPOACOIEPIKAIINE KHCIOTBI. CpenHue, KACIEIE,
OCHOBHBIE H KOMIUIEKCHBIC COJIH.

Tumsr cBs3u. MoHrsI TaI cBs3yu. KoBaleHTHAs MONAPHAsA U KOBAICHTHAs HEMOJIApHAL
cBs3b. MeTamdeckas CBs3b

O6o06meHnAe CBEACHAN O XAMUICCKAX PEAKIIAAX. Kraccuukanust XAMAYIECKHX PeaKii
110 Pa3TMIHBEIM OCHOBAHMSM: COCTABY M YACITY pearvpyromux 1 00pa3yromuXcsl BEIECTB,
TerwtoBoMy (G deKTy, HalpaBJIeHAIO, K3MEHCHHIO cTeneHel OKMCIIEHAS JIEMEHTOB, 00pa3yromux
pearmpylomye BeIEeCTBa, dase, HCIOIb30BAHAIO KATAIN3aTopa.

[IoHsiTHE O CKOPOCTH XHMHYECKOH peaKIud. daxTopEl, BIMMIONME HA CKOPOCTB
XAMWYEeCKMX peakimil: TpHpoJa pearupyiomuX BEIIECTB, HX KOHIEHTpALHNs, TEMIIEpaTypa,
II0magb COMPUKOCHOBEHNUS, HATIMIME KaTaT3aTopa. Karams.

JleMoHCTpaUWH
e O3HAKOMJICHHE C KOJUTEKISMH METALIIOB H HEMETAILIOB.

O3HaKOMJICHHE C KOJUIEKIIUAMH OKCHIIOB, KHCIIOT H CoJeH.

3aBHCHMOCTB CKOPOCTH XUMHYECKOH PEaKIMH OT NPHPOAB! PEArHPYIOMHX BEIECTS.
3aBUCHMOCTH CKOPOCTH XUMUUECKOH PeakiiH OT KOHICHTPAHHA PEarnpyIouuX BemECTs.
34BHCHMOCT CKOPOCTH ~ XMMHYECKOH —pEAKUMM OT IUIOMAH  CONPUKOCHOBEHAA
pearvpyroLIfx BEMECTB («KHATISTIIAH CITORY ).

e 3aBHCHMOCTE CKOPOCTH XUMHAUECKOH peaKIuy OT TEMIIEPATYPhl pEarkpyIOMUX BEmECTB.

JlaGopaTopHbIe ONBITHI

1. B3anMo/IeCTBHE aMMHAKa ¥ XJIOPOBOLOpOJA.

2. Peaxnus HeHTpaIA3aLlHH. )

3. HabmoneHne TemioBoro s dexra peakny HEUTPATH3ALHH.

4. BzapnMoeiCTBHE CEepHOM KHCIIOTEI C oxcumom memm (II).

5. PasnojeHHde NepoKCHIIa BoLopoa ¢ NIOMOIIBIO KaTalla3kl KapTogerns




6. 3aBHCEMOCTb CKOPOCTH XMMMYECKON pEaKkIiiH OT TPHPOIEI PeardpyiomyX BeIIECTB HA
IpAMEpE B3aMMOJIENCTBUS pPAacTBOPOB THOCYIb(aTaraTtpusi M Xnopuaa Oapus, THoCylbdara
HaTpHUs U COJISTHOM KHCIIOTHI.

7. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peaKnuu OT NPUPOJI METAIIOB IIPH UX B3aMMOJCHCTBHH
C COJISTHOH KMCJIOTOH.

8. 3aBMCHMOCTH CKOPOCTH XMMWYECKOM peakiiy OT MPUPOABI KHCIOT IPH B3aHMOICHCTBHH HX C
KeTe30M.

9. 3aBHCHMOCTE CKOPOCTH XUMHYECKOH peakMy 0T TeMIIepaTyphl.
10. 3aBHCHMOCTBE CKOPOCTH XUMHUYECKOM peakmuu OT KOHIICHTPALMH.

11. 3aBHCHMOCTE CKOPOCTH XHUMHYECKOH peakmuu OT IUIOIMAAH COTPHKOCHOBEHHS pearupyromux
BEINECTB.

12. 3aBHCHMOCTh CKOPOCTH XUMHUECKOH peaKklni OT KaTaau3aTopa.

XuMHYECKHE PEAKIAH B PACTBOPAX 3JIEKTPOJIHTOB
[onsithe 06 3MEKTPONMTHYECKON OUCCOLMALMH. OJEKTPONATEI M  HEIIEKTPOHTEL
Mexanusm muccomManMM  SNEKTPONMTOB C  DPa3iMYHBIM  XapaKTEpOM  CBS3H.
3NEKTPONUTAYECKOM mucconnanny. CUNbHBIE U cilabble JIEKTPOITATHI.

OCHOBHBIE TIONOXKEHHS TCOPHH BHCKTPOI[PITH‘IGCKOﬁ AHACCOIIHAIIHH. Kﬂaccmbnxauw{

HOHOB M UX CBOMCTBA. KMCIIOTEI, OCHOBAHHMS M COJIM Kak 3JEKTpONHTH. VX kiaccudukamis
JIMCCOITHAIHS.

Crenesn

OOmme  XWMWYeCKHE CBOMCTBA  KHCIOT: M3MEHEHWE OKPAackM  HHAKATODOB,
B3aMMOJICHCTBHE C MEeTaIIaMK, OKCHIaMH U THAPOKCHIAMH METAUIOB M COJIIMH. MoeKyIspHEIe
¥ HOHHBIE (TIOJTHBIE ¥ COKPAIEHHBIE) YPABHEHUS PEAKITHIA.

XWMHYECKAH CMBICT COKPAaMEHHBIX YpaBHEHWH. YCIOBHS MpPOTEKAHHS pEaKIMil MEXIy
SNEKTPOMTAMH 10 KOHIA. Py akTHBHOCTH MeTaOB.

Ofmpe XuMMUECKHE CBOKCTBA IIeNOYEH: B3aMMOMACHCTBHE C KHMCIIOTAMH, OKCHIAMH
HEMETALUI0B, coisiMA. OOmme XuMHWYecKHe CBOHCTBa
B3aMMOJICHCTBHE C KMCIOTAMH, Pa3JIOKCHHE IIPH HarPEBAHHH.

O6mme XMMIYecKkre CBOUCTBA CPETHIMX CONEH: B3aNMONEHCTBHE C KHCIJIOTaMH, MEI09aMH,
COJSIMH ¥ METaJUIaMH. B3anMoaelcTBHE KMCITBIX COJIel CO meo9aMH.

I'mapoms, kax oOMeHHOe B3aUMOIEHCTBHE CONEil C BOJIOM. I'mnmpomus comu cmmpHOrO

OCHOBaHHS W c1naboi kuciaoTel. ['mapomms comu cnaboro oCHOBaHMS U CHITLHOM KHCIOTHL I1Ikana
pH.

HEPACTBOPAMBIX  OCHOBAHHIMA:

CBo#icTBa KHCIIOT, OCHOBaHWi{, OKCHIOB H COJEH B CBETE TEODHH 3JIEKTPONMTHYECKOH
AWCCONMANMHA H OKHMCIIATENBHO ~-BOCCTAHOBHTEIBHBIX PEaKIIHi.

JdemMoHCcTpanum.
e HcneITaHre BEMECTB W KX PaCTBOPOB Ha 3JIEKTPOIIPOBOIHOCT.
*  3aBHCHMOCTE 3/IEKTPOIIPOBOJHOCTH YKCYCHOH KACIOTH! OT KOHIIEHTPALKH.
e JIBIKEHHNE OKPAMEHHBIX HOHOB B 3JIEKTPHYECKOM TIOJIE.
®

Omnpenenenne xapakrepa Cpeisl B pacTBOpax CoJe.

JlaGopaTopHbie ONBITHI

13. Tuccounanms cnabeIX 3JIEKTPOTUTOB HA PAMEPE YKCYCHOM KHUCIIOTHL.

14. I3mMeneHne okpacky HHAMKATOPOB B KUCIIOTHOM cpeje.

15.Peaxuns HelTpamM3anKuy pacTBOpA IIENIOYH PA3TIMIHBIMU KHCIIOTAMH.

16. Iloryuenue runpoxcuna meau (1) u ero B3anMoeicTBHE ¢ pasHYHBMK KHCIIOTaMH
17. BzanmMoneicTBAE CAIILHBIX KUCIIOT ¢ okcuaoM memm (1I).

18. BzanMoieficTBHE KHUCIIOT C MeTalJIaMH.

19. KayecTBeHHas peakiiusi Ha KapOOHAT-HOH.

20. TTomygeHne cTyXHS KPEMHUEBON KACIIOTHI.

21. KauecTBeHHas peakii¥s Ha XJIOpHI- TN CYJb(paT-HOHBI




22. I3MeHeHue OKpackyl HHAMKATOPOB B IEJOYHOM cpene.
23. B3anMoeiicTBHE EeN0Y9el C YTJIEKUCITEIM ra3oM.

24. KauecTBeHHAs peaklys Ha KATHOH aMMOHHMS.

25. Tlomygerue ruapokcrna e (1) u ero pasnoxeHne.

26. BzaumoneiicTBre kKapOOHATOB C KHCJIOTaMH.

27. Ionyuenne ragpoxcuna xxenesa (11I).

28. BsaumozeiicTre xeles3a ¢ pacTBopoM cyibdara Memu (1I)

IpaxTudeckne paboThl
1. Pemenne SKcIepAMEHTANBHBIX 33124 N0 TeME «DNEKTPOIATHICCKAs THCCOLMALAS

HeMeTa/lIbl A X COCIHHECHAS
CTpoeHre aTOMOB HEMETAIOB H HX IOJIOKEHHE B Ilepromuaeckoit cucteme. Psx
3NIEKTPOOTPHIATENBHOCTH. KpHCTAIMUECKAE DEIETKA HEMETauIoB — IPOCTHIX BCIICCTB.

Astotporas ¥ eé npuaurbl. usrdeckue cBoiicTBa HemeTaoB. O6mme XAMAIECKHE CBOUCTBA
HEMETaJUIOB!

OKHCJIATEILHBIE 1 BOCCTAHOBHUTCIIBHBIC.

[anoreHsl, CTPOEHHE HX aTOMOB M MOJEKyl. (DH3MdecKMe H XAMHYCCKHE CBOHCTBA
raloreHoOB. 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB Tajlor€HOB B 3aBHCAMOCTH OT HX IIOJIOXKCHAS B
Iepromuueckoit cucreMe. HaxoxueHne raloreHoB B IPHPOJE M WX MoydeHre. broormieckoe
3Ha9eHNe U IPIMEHECHUE raJIOTeHOB.

TanoreHOBOJOPONEI ¥ COOTBETCTBYIOIIME MM KHCIOTHI: [UIABHKOBas, COJLTHAM,
6pOMOBOOPOJHAsT, HONOBOAOPOaHAs. I'anoreanapl. KagecTBeHHBIE pEaKIAM HA TaIOr€HAA-HOHEL.
[IpruMeHeHHe COeqMHEHMH TaloreH0B B HX OHOJIOrH9eCcKas poJlk.

O6mas xapakTepucTHKa 3neMeHToB VIA-rpymmel. Cepa B mpapoie H €€ IOydCHHE.
AJUIOTpONHbIE MOTMGHKAWM CEpsl M WX CBOMCTBA. XHMMMYECKHE CBOHCTBA CEPBI H eé
NpAMEHEHHE.

CepoBOJIOPO/: CTPOEHHE MOJIEKYNbl, QU3MIECKAE H XHMUYECKAE CBOHCTBA, NONyYCHHE H
snagenne. CepoBomopomras kucinota. Cynbdums! # ux 3nadenue. JioMAHOGOPEI.

Oxcup cepri(1V), cepHHCTas KACNOTa, CyabQuTEL. KadecTBeHHas peakivs Ha CyIL(QHUT-HOH.

Oxcnp cepoi( VI), ceprast KucnoTa, cynbdarsl. Kpacrauoruaparel.

CepHas KMCNOTA - CHJBHBIA 3neKTpoymT. CBo#icTBa paszbaBleHHOH CEpPHOH KHCIOTHI, Kak
TUIOMIHOM KHCTIOTHI: B3aMMOAEHCTBHE C METalJIaMH, OCHOBHBIMA M aM(OTEPHBIMH OKCHIAMH,
OCHOBAHMSMHY ¥ aM(DOTEPHEIMM TEAPOKCHAAMH, COME. KadecTBenHas peakius Ha CyIb(haT-HOH.

O61mmasi XapaKTEpACTHKA JJIEMEHTOB VA-Tpymmsl. A30T, CTPOCHHE €r0 aroMa W MOJIEKYIIEL.
dusAgeckde ¥ XWMHAYECKHe CBOMCTBA W TpHMEHEHHE a30Ta. A30T B MpHPOAE H €ro
OHOoJIOTHYECKas POJIb.

AMMHAK, CTPOEHHE MOJEKYTsl M (H3HUecKhe cBoiicTBa. AMMMadHas BOJa,, HAIIaTHIPHBIA
CIMpT, THIpaT aMMEaka. JIOHOPHO - aKIENTOPHBIH MEXaHM3M o6pa3oBaHMs KaTHOHA aMMOHHS.
BoccTaHOBHTENIbHBIE cBOiicTBa amMmmaka. Comi aMMOHHMS M WX OpUMeHeHwe. KadectBeHHas
peaxiusi Ha KaTHOH aMMOHWSI.

OKCHIBI a30Ta: HecoieoOpasylomue ¥ KACIOTHbIE. A30THCTas KMCIOTa M HATPHTHI. A30THAA
KMCJOTa, €€ ToJTydeHne H cBoicTa. HATpaTEL.

docdop, CTpoeHHE aTOMa H ALIOTPOIH. Dochumpr. Dochun. Oxcmn docdopa(V) =
oprodochopHas KACIOTA. docdatel. PochopHble ynodperus. UHCEKTHIHIDL.

O6mas XapaKTepHCTHKa 3JIEMEHTOB IV A-rpynnsl: 0COGEHHOCTH CTPOEHHS aTOMOB, IPOCTBIX
BEIECTB W COCTMHEHHH B 3aBACHMOCTH OT MOJIOXKCHMS JJIEMCHTOB B [Tepnomwaeckoit cucteme.
Vriepon. AJUIOTPOIHBIC MomuuKauMu: anmmas, rpapuT. AMOpOHBIA yriepon: caxa,
AKTHBHPOBAHHEN! YroJb. AZICOPOIMS. XuMudeckae CBOHCTBa yriepoga. Kokcoxummdeckoe
IIPOH3BOJICTBO H ETO MPOIYKIIHSL. Kap6umpL.




Oxcup yraepoaa(ll): cTpoeHHE MONEKYJIBI, TIONYdeHre U ero cBodcTBa. OKCHI yrnepona(IV):
CTPOEHUE MOJIEKYIIB, TIOJydeHHEe H €ro CBOMCTBA. YrombHas kucinota. Comy YroNbHOH KHMCIOTHI:
xapboHaThl ¥ rUApoKapOoHaTel. TexAMYecKas U MUmeBas coaa.

Opranudeckast XuMus. Y TI€BOJOPOIBL..

Meran, 3TaH ¥ IpONaH Kak HpeleTbHble (HaCHIIEHHbIE) YTTIEBOXOPOAB!. JTHIICH H alleTHIICH,
KaK Hempee/IbHbIe (HeHACHIIEHHEIE) YTeBofoposl. CTpykTypHEIe dopmyisl BemecTB. I'operne
YIIEBOIOPOZIOB. Peakmum NeTMIPHpOBaHUS MPEACTBHBIX YTIEBOIOpOHoB. KadecTBeHHEIC
peaxIiy Ha HelpeAeIbHbIE COCTUHCHHUS.

CrupThl. DTHNOBBIA CIHPT, €r0 NOJyYeHHAE, NPUMEHEHHE M (QM3HONOrAIecKoe ZecTBHE.
TpéxartoMEBI crimpT rANeprH. KadecTBeHHas peakmus Ha MHOTOATOMHBIE CIAPTSI. Vxcycras
KHCJIOTA - IIPEICTABATEND KJIacca KapOOHOBBIX KHCIIOT.

KpeMHWit, CTpoeH#e ero atoma u cBo#icTsa. Kpemmmii B mpupoze. CAIMIMIE! ¥ CHJIH. Oxcrn
kpemuns(IV). KpeManeBas Kucjiota U €€ COJM.

IIpou3BoAcTBO CTekna M IeMeHTa. IIpomyKums CHIMKAaTHOM NMPOMBINUIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, hapdop, dasmc. OnTHieckoe BOJIOKHO.

Hemetamnsl B mpumpozse. OpakioRHas NEpEroHka MXHAKOro BO3AyXa Kak cmocob
TOJTydeHNs KACIOpO/a, a30Ta, aprona. Ilomydenne dpocopa, KpeMHHs, X1I0pa, HOJA. OnexTpoim3
pacTBOpPOB.

IToTydeHre CEPHOM KACIOTHI: CHIPE, XUMHU3M, TEXHOJIOTHIECKas CXeMa, METO KHAIIAIIETo
CI10sl, TIPHHIAITEI TET00OMeRa, IPOTHBOTOKA M mupKy/smn. OneyM. [Ipou3BoACTBO aMMHaKa:
CHIPBE, XMMH3M, TEXHOJIOTHYECKAs CXeMa.

JemoHCTpaUUM
e Komexmus HEMETAILIOB.
e Mozem KpPACTAUIMIECKAX PEMETOK HEMETAITOB: aTOMHEBIE ¥ MOJICKYIIAPHBIC.
e (O30HATOp H IPHHLHANEI €10 paboTH!
e TopeHHe HEMETAIIOB - IPOCTBIX BEMIECTB: CEPEI, docdopa, APEBECHOTO YTIIA.
e (OGpa3sms! FIOTEHOB - IPOCTHIX BEUICCTB.
e BsamMopelicTBHE raJOr€HOB C METAITIAMH.
e BhITecHeHHE XJI0pa GPOMOM MM HOJIa I3 PAaCTBOPOB MX COJeH
e Konexnpas TpHPOAHBIX COEIMHEHHHA XJI0pa.
e BsaumojeicTBHE CEPBI C METAIAMH.
e Topenme cephl B KHCIOPOAL
e Kotexmus cynbQUIHBIX Py
e KauecTBeHHAs peaKus Ha CyJIbGUuI-HOH
e O6ecHBeuMBaHHE OKPAIEHHBIX TKAHCH H IBETOB CCPHACTHIM ra3oM.
e BiamMmopeicTBHE KOHIICHTPHPOBAHAOM CEPHON KHCIIOTEI C MEABIO.
e OGyr/mMBaHHE OPraHWIECKHX BEIICCTB KOHIICHTPUPOBAHHOM CEpHOM KACIOTOH
e JImarpamma «CocTaB BO3IyXay.
e BuneodparMeHTHI H ClaAIbI «ITTuaen 6a3ape».
e Tlonyderue, cobnpaHne U pacno3HaBaHHe aMMHMaKa.
e Pasnoxenme OmxpoMaT aMMOHHSL.
e B3aumoneHCTBHE KOHIEHTPUPOBAHHOH 230THOH KHCIIOTEI C MEIIBIO.
e - ['openne 9€pHOTO NOpOXa. )
o Pas0oXeHHE HATPATa KaJIAs ¥ TOPCHHE JPEBECHOrO YToJbKa B HEM
e - O6pasmpl MPHPORHBIX coequHEHHH pocdopa.
e Topenue pocdopa Ha BO3AYXE H B KHCJIOpOJC.
e Ilomydenue Genoro docdopa U HCITEITAHHE ETO CBOHCTB
o Komnexuus «O6pasmbl NpAPOIHBIX COeqWHEEHHH yTiepoaa»

e Iloprper H.JI.3enuHCKOrO. [lornomeHAe AKTHBMPOBAaHHBIM YTJIEM pPAcTBOPEHHBIX

BEmECTB HIIH rasos.

e —— el



VCTpoiicTBO MPOTHBOTA3a.
Mojenn MOJIEKYJT METaHa, 3TaHa, 3THJICHA 1 alleTHIICHA.
B3auMoaeicTBHE THIIEHa ¢ GPOMHOM BOJIOH M pacTBOPOM NEpMaHraHaTa KaJIHs.
O6IMe XMMITIECKHE CBOMCTBA KUCIOT Ha IIPUMEPE YKCYCHOH KAC/IOTEL.
KagecTBeHHasl peakIys Ha MHOTOaTOMHBIE CIIAPTEL.
Konnexuust «O6pa3ipl IPUPOTHEIX COEAMHEHUH KPEMHHSD).
KoJUTeKIHs cTeK/Ia, KepaMUKH, [IEMEHTa ¥ H3/e/THi U3 HHX.
Konnekmus npoIyKIUK CHITHKATHO! TPOMBIIIICHHOCTH.
Buneodparmentst 1 ciaiimel «IIpou3BOACTBO CTEKIIA M IEMEHTA) .
Komnexus «IIprpoaHBIE COETMHEHUS HEMETAIIIIOB .
BuaeodparMeHTH U CIaiIbl «®paknOHHAs IEPETOHKA )XHIKOr0 BO3yXa»
Buneodparmentsr u crmaiimel  «Ilomyderne Bonopoda, KuMCIopoAa H TaJIOTEHOB
3JIEKTPOIATHIECKIM CIIOCOOOMY.
Mopeny anmapaToB jist IPOU3BOACTBA CEPHON KHCIIOTRL.
Moenb KHIISIIETO CIIO5.
Mozeib KOJIOHHBI CHHTE3a aMMHaKa.
BuneodparMenTs! B craiipl «[IpoM3BOACTBO CEPHOH KHCIOTBD. " Buneo¢pparMeHTEl H
cnaiine! «[Ipou3BOACTBO aMMHUaKay.
Korexnust «CBIpbE UIs TOIYYSHHs CEPHOM KHUCIIOTBIN.

JIaGopaTopHbIE ONBITHI

29. Pacrnio3HaBaHHUE rajJOr¢HUA-MOHOB.

30. KagecTBEHHBIE PEAKLMA Ha CyTb(ar-nOHBL.

31. KauecTBeHHas peakysi Ha KATHOH aMMOHHSL.

32. XAuMHUYeCKHE CBOMCTBA @30THOM KMCJIOTHI, KaK 3JICKTPOJIHTA.

33. KauecTBeHHBIE peaknyy Ha pocdat-HoH.

34. TloMydeHAe ¥ CBOKCTBA YTONBHOM KHCIIOTHI.

35. KagecTBeHHAsd peaKi(is Ha KapOOHAT-HOH.

36. [IporrycKkaHHe YTIEKMUCIIOro ra3a 9epe3 pacTBOp CHIMKATa HaTpHA.

IIpakradeckne paboThl

2. syuenne CBOMCTB COJLSTHON KACIIOTBL.

3. I3ydenue CBOACTB CEpHOH KHCIIOTEL

4. ToTydeHne aMMHaKa v H3y9ICHHUC €0 CBOJCTB.

5. Tloyuenue YTIEKUCIIOro ra3a U H3yuCHHE ero croiict. KauecTBeHRas peaknus Ha kapOoHAT-

HOH.

MeTaJuIbI A HX COEXHHEHHS

ITonoskeHHe MeTauioB B IlepHOJMYECKOH CHCTEME XHMHHECKMX INEMCHTOB . U.
MeHzeneeBa, CTPOCHAE WX ATOMOB M KPHCTAILIOB. Metautndeckasi CBS3b M MeETAIAYECKast
KpHCTA/IMYECKas: peleTka. busmgecKre CBOMCTBA METALIOB: JJIEKTPO- U TEIIONMPOBOAHOCTD,
oTpaxarolas ClIoCOOHOCTS, mnactagHOCTE, CIaBbl 9€PHBIC U IBETHBIE.

MeTassl KaKk BOCCTaHOBHTEH. DJIeKTPOXAMUYECKAH DS/l HaNpsDKeHuH. B3anMonencTame
METAIIOB C HEMETAILTAMH, OKCHIaMH, KHCITOTaMH, COLAMH. AOMHUHOTEPMHSL.

O6mas XapakTepuCTHKa 3JIEMCHTOB IA-rpymmer OKCHIBI M THAPOKCAIBI INETOYHBIX
META/UIOB, MX IOJy4EeHHE, cBOlicTBa, TpAMEHEHNe. BaxxHEHIIMEe CONM MENOYHBIX METallIoB, AX
sHAYEHHE B KMBOH U HOXHBOA MPUPOJE 1 B XH3HH 9eNI0BEKa.

O6mast  XapakTephcTHka  OJNCMCHTOB [IA-rpynnet OKCHOBI W THAPOKCHIBI
[EOTHO3EMENTBHBIX METalIoB, HX IoNydeHHe, CBOHCTBA, NpHMeHeHHe. Baxnedmme comH
[MeNOTHO3EMENbHBIX METAILIOB, HX 3HaueHHAE B XHBOU ¥ HEXHBOH MPHAPOJIE B B XH3HK YEJIOBEKA.

Kap6oHatThl 1 ruapoKapOOHATEI KabIHs.




Y &cTkocTh BOXBI: BpEMEHHas © IOCTOSHHAS. CriocoGbl  yCTpaHeHHs BPEMEHHOH
sxéctkocTd. Crioco6B! ycTpaHeHHs OCTOSHHOH XKECTKOCTH. HoHHATEL

CoeMHEHMST ATOMHUEMS B IOPHpOAE. XHUMHYECKHE cpoiictBa amoMuEAI. OCOOGEHHOCTH
OKCHJA ¥ THIPOKCHIA aTFOMHHMA Kak aM(pOTEPHBIX COETUHEHHH. Baxuelmye cOM aOMUHAA
(xyopuxz, cybdar).

OcoBeHHOCTH CTPOCHHAS aTtoMa jxene3a. JKene3o B IpHpPOXE. Baxueimmue pyabl xenes3a.
Oxcuas! 1 ruapoxcunst xenesa(ll) n wenesa(Ill). Comn xenesa(ll) u xenesa(Ill). O6napyxeHue
HOHOB KaTHOHOB jXeJie3a B pacTBope. 3HaUeHHE COEIUHEHUH Xee3a.

Koppo3usi XUMHYECKas U EKTPOXUMHUICCKA. 3ammyTa METAUIOB OT KOppo3wH. MeTansl
B IpHpoae: B CBOOOIHOM BHIE M B BHIC coenuHeHui. [loHATHE O METALTyprvH. Yéprad H
BETHASI METAJLTyprus. [IHpoMeTauTyprus, TAIPOMETAILTypris, HIIEKTPOMETAILTY prHsl. JloMeHHBIA
npouecc. [lepepaboTka 9yTyHa B CTATb. DeKTPONU3 pacIlIaBoB.

JeMoHCTpaHA
BsamMmopeiicTBHE HATpHS, JIATHS B KaIbLHS C BOJOH.

Topervie HAaTPHs, MarHKs U JKEN€3a B KACTIOPOZE.

Bcerpimka TepMATHOR CMECH.

B3anMo/IeCTBHAE CMECH TIOPOIIKOB CEPHI ¥ Xele3a, IMHKa H CEphI.
BaanMoeliCTBHE ATIOMHHUS C KUCIIOTaMH, MEI0IaMu 1 BOJIOH.

B3anMoaeHCcTBHE Xeme3a U MEIU C XJIOPOM.

BsanMozieiCTBHE MEIH C KOHIEHTPHPOBAHHOH CEpHOM KHCIIOTOH H a30THOM KHCIIOTOX
(pa3baBieHHOHN U KOHIIEHTPHUPOBAHHOM).

OKpacka MIaMEHH COSTAHEHASMH IMENOTHBIX METALIOB.

Okpacka TUIAMEHH COSMHEHAAMH MENOTHO3eMEITHHBIX METaJUIOB .

TameHue U3BECTA BOIOH.

TonyueHne KECTKOM BOIBI B3AMMO/ICHCTBACM YITIEKHCIIOTO C H3BECTKOBOH BOJIOM.
YcTpaneHne BpEMEHHOMN JKECTKOCTH KHAILTICHHEM H 100aBKOR COMIBIL.

VY cTpaHeHde MOCTOSHHOR XKECTKOCTH 100aBKOH COIBI.

VOHHUTSHI ¥ IIPUHIAT BX JEACTBAS (BHIEOpparMenT).

KOJLTEKIHst TIPAPOHBIX COETMHEHHH ATIOMHUHHA.

BueoparMenTh! ¥ ciaipl «OKCHM AIIOMAHMS | €10 MOIA(AIKATHAY.
[onyyernre aMpOTEPHOTO TMAPOKCHIA ATIOMUHHS ¥ ACCIEOBAHNE €T0 CBOHCTB.
Komnexius «XAMAYECKHE ACTOTHHKH TOKAY.

Pe3yIbTaThl JUTATEIBHOTO JKCICPUMEHTa TIO M3y9EeHHIO KOPPO3AH CTAIBHBIX U3CTMH B
3aBHCHMOCTH OT YCJIOBHH ITPOIIECCOB.

BoccTaHOBJICHHE MEN B3 OKCUA MEIH (II) BOOPOIOM.

BraeodparMeHThI | CITaiIbl «IIpoM3BOCTBO TYyTYHA H CTATHAN.
BusneobparMeHTHI 1 CIIai bl «/3nenus A3 9yryHa v CTaJIMm).

Bugeod)parMeHTHI U CIIak/Ibl «IIpOA3BOACTBO ATIOMHAHUS.

JIaGopaTopHbI€e ONBITHI
37. BaauMo/IcHCTBHE JXene3a ¢ pacTBOPOM cymbdara mema(ll).

38. [TomyueHue H3BECTKOBOM BOMBI M OITBITHI C HeH.
39, TlonyaeHre TAIPOKCHIIOB XKeiesa (ID) u (AID).
40.KauecTBeHHBIE peaKIdA Ha KaTHOHBI JKeme3a.

IIpakTHaecKkne padoThI
6. [omyueHune JKeCTKO# BOIBI M CIOCOOBI €€ yCTPAHCHHS.

7. Pemenne 3KCNEpAMEHTATLHEIX 3ajad mo TeMe «MeTauIb».




Xumus ¥ OKpy’kKalomas cpeaa

CTpoenre 3eMIH: SpO, MaHTHAsA, 3eMHad KOpa, AX xaMudeckmi coctas. JIuTochepa u e€
xuMEUYecKuii cocTaB. Musepanbl. Pyapl. Ocamodnbie MOPOMIBI. [lone3nple HCKOMaeMBIE.
XyMdecKyii coctaB raapochepsl. XHMMHAYECKHH COCTAB atMoc(epsl.

JCTOYHAKY XMMHYECKOTO 3arps3HEHMs OKpYXaromeH Cpeibl. I'mobambHBIE  IKONOTHYECKAE
mpo0yieMBl  YENIOBEUCCTBA! MapHUKOBBH 9G(EKT, KHCIOTHBIE MOXIHM, O30HOBEIC JBIPHL.
MexIyHapoIHOE COTPYIHMIECTBO B 06J1aCTH OXpaHBl OKpYXXaromed Cpefbl OT XHMHIECKOro
3arpsi3HEHHA. «3en€Has XUMHASY.

JleMOHCTpaNMH
e BuneodparMenTs u cnaitsl «CTpoeHue 3eMn | €8 xuMmugeckai coctasy. " Koyuekuns
MHHEPAIOB X TOPHBIX MOPOA.
o Komexuus «Pympl METAIIOBY.
e Bunecodpparmentsi 1 craiins «I'06ATBHBIC IKOJIOTAIECKHS Ipo6IeMbl YETTOBEIECTBAY.

JlaGopaTopHBI€ ONBITHI
41. V3yueHue rpaHiTa.

42. VI3yuenune MApKHPOBOK Pa3IMIHBIX BUJOB TPOMBIIUICHHBIX H POZIOBOJIECTBEHHEIX TOBAPOB

0606 menne 3HARMIA 110 XUMHH 32 Kypc ocHOBHO# mxoJbl. IoaroToBka K OcHoBHOMY
rocyapcTBEeHHOMY IK3aMeHy
CTpoeHHe aroMa B COOTBETCTBAM C TIONOXEHHEM XMMHHYECKOTO JNieMeHTa B
Teproaugeckoit cucreme. CTpoeHHE BEIECTBA: XAMUIECKas CBA3b 1 KPHUCTAJUIAYECKAE PEIIETKH.
3aBHCHMOCTh CBOMCTB OOpa3OBaHHBIX JJIEMEHTAaMH NPOCTHIX BEHMICCTB (MeTaI0B, HEMETAIUIOB,
OMaropoIHBIX Tra3oB) OT MOJIOKCHAS DJJIEMEHTOB B [lepuomaaeckoit cHcTeMe. THIONOrAA
HEOPTraHWYECKHX BEIIECTB, JEICHAC HX HA KJIacChl X IPYIIbL. [IpencraBATEH.

I[Tpu3HaKd | yCIOBHS MPOTCKaHUS] XHMAIECKIX peaxiruii. THIIOIOrHs XAMEYECKAX PeaKimi o
pasNVYHBIM OCHOBAHUSM. Peakmud HOHHOIO o6MmeHa. OKHCITHTENHHO-BOCCTAHOBATE/ILHEIC
PEaKIAH.

XHAMU9ecKie CBOWCTBA IIPOCTHIX — BEMECTB. XapakTEpHBIC — XHMWYECKHC CBOHCTBA

coneoOpa3ylomuX OKCHUAOB, THAPOKCHIOB (ocHOBaHHUM, KHCJIOT H aM(OTEepHBIX TAIPOKCHIOB),
coJeit.

B pesyabTaTe H3yUeHHs] XHMAH Ha 6230BOM ypoBHE B 9 knacce

Y4eHuK HAy9HTCH:
o Ilonumams

- XHMHMYECKYI0 CHMBOJNHKY: 3HAKM XWAMHMYECKHX OJEMEHTOB, (OPMYIEI XHMHIECKHX
BEINECTB, YPABHCHUS XUMHIECKHX peaxuHii
- Ba)KHEHIINE XMMMTIECKAE TIOHATHS: BEMECTBO, XUMHIECKAN 3TIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHTE/TbHBIE aTOMHAs M MOJIEKYISpHAs MacChl, MOH, KAaTHOH, AHWOH, XAMHKYECKas
CBSI3b, JNMEKTPOOTPHLATENBHOCT, BAICHTHOCTh, CTENECHb OKHCIICHHS, MOJb, MOJSpHAf
Macca, MOJApHBIH{ ~ OOBEM,  PACTBOPBI,  OJEKTPOMTHI M HEINEKTPONHATHI,
SNEKTPOTHTHYECKaS JUCCOLMALMS, OKHCIHTENb H  BOCCTAHOBHTENb, OKHCICHHE W
BOCCTAaHOBNEHME, TemnoBofi 3GQexT peakiuH, OCHOBHEIE
HEOpraHWJeCKOU XUMHH
- ()opMyITHPOBKH OCHOBHBIX 32KOHOB H TEOPHUI XHMHH: aTOMHO-MOJIEKYJIIPHOTO yUEHHUS,
3aKOHOB COXPAaHEHMs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa BEINECTB, ABOTAIpO;

THNBI  peaknuid B




nepromdeckoro 3axkona J[.M1.Menneneepa; TeOpvH CTPOCHHS aTOMA M yICHHS O CTPOCHVH
BELECTBA; TEOPHH SIEKTPONTUTHIECKOH AMCCONMAIMY 1 YIEHHS O XAMAIECKOH PEaKIiH.
Ha3zbieame

- XAMAIECKHE IJIEMEHTBI

- COeIMHEHHMS U3YIEHHBIX KJIACCOB HEOPraHAIECKHX BEIIECTB

- OpraHMYECKHME BeIIecTBa IO WX (OpMyle: METaH, 3TaH, STUJEH, aleTHICH, METAHOIL,
3TAHOJI, IMIMIEPHH, YKCYCHAS KHCIIOTa, TIII0K03a, Caxapo3a

Oo6vacnamo

- (M3HMUECKHE CMBICI IOPS/IKOBOTO HOMEPA XMMHYECKOTO 3JIEMEHTa, HOMCpa IPYTIIIb A
Ieprona B NEPHOIAWYECKOM CHCTEME XHMHYECKHX IIIEMCHTOB JI.U.Menneneesa, K
KOTOPBIM 3JIEMEHT TIPAHAATIEIKAT

- 3aKOHOMEPHOCTH W3MEHEHHsI CTPOCHHS aTOMOB, CBOKCTB 2JIEMEHTOB B IpE/eIax MajlbX
Iepron0oB ® A-TpyNm, a TaKke CBOHCTB o0pa3yeMbIX HMMH BBICIIHX OKCHIOB H
THIPOKCHIOB

- CYITHOCTB MIPOLECCA SIEKTPONMTUYECKOH IMCCOMAlH 1 peaxiuii HOHHOTO 0OMeHa
Xapaxkmepu3zosamb

- XUMHYeCKde dTeMeHThl 1-20 Ha OCHOBE MX TOJOXEHHS B IEPHOIMYECKOH CHCTEME
xMmrgeckux anemenToB JI. M. Meneneesa n 0COGEHHOCTEH CTPOCHHUS HX aTOMOB

- B3aMMOCBSI3b MEXIY COCTABOM, CTPOCHHEM M CBOMCTBaMHA HEOPTaHWICCKHX BEIIECTB
-XMMPYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHMYECKHX BEWIECTB (IMPOCTHIX BEMIECTB
W COeTMHEHUH)

Onpeoenamo

- COCTAB BEIIECTB 10 BX GopMynam

- BAJIGHTHOCTD W CTEIIEHH OKUCJICHUS 3JIEMEHTOB B COCTMHECHIHA

- BUIBI XMMHUYECKOU CBSI3M B COCTAMHEHUSX

- THIIBI KPUCTAJUTMIECKHUX PEMIETOK TBEPIBIX BEMIECCTB

-IIPHHAIIIEXHOCTD BEIIECTB K ONMPE/ICIEHHOMY KIaccy COeqMHEHAH

- THITBI XMMHUYECKHUX PEAKIINI

- BO3MOHOCTB IPOTEKAHMs PeaKmiil HOHHOro 0OMeHa

Cocmagname

- cXeMbl CTPOEHHs aTOMOB MEPBBIX IBAIUATH JICMEHTOB TIEPHOIMYECKOH CHCTEMEI
JI..MenneneeBa

- (pOPMYJTBI HEOPTAHHIECKAX COSIMHEHHUH H3YICHHDBIX KIIACCOB BEIIECTB

- ypaBHEHHMsl XHMHUECKAX PEaKIMi, B TOM THCIC OKMCJIATEIBHO-BOCCTAHOBHTENBHEIX, C
[IOMOIIBIO METO/IA NIEKTPOHHOTO banaHca

Be3onacHo obpaujamusca

- ¢ XMMHYecKo# OCyIoi U 1abopaTOpHBIM 000pYIOBAHAEM

ITpo6odums XumuHecKutl IKCnepuUMenm

- OATBEPIAIOMIHNIT XUMIIECKHH COCTaB HEOPTaHMIECKIX COEIMHEHUHN

- [ONTBEpKNAIOMMH XHUMHUECKHE CBOACTBA H3YYEHHBIX KIACCOB HEOPraHHMIECKHX
BEIIECTB

- TI0 MOJTy4EHHMIO, COOMpaHHIO U PaCTIO3HABAHHIO ra3000pa3HbIX BEMECTB

- 110 OTpENeNeHNIO XJIOpPHA-, cymbdar-, Kap6OHAT-HOHOB ¥ MOHA aMMOHHsS C OMOIIBIO
KadeCTBEHHBIX peaKIui

Bvruucaiame

- MAacCOBYIO JIOJIO XMMAIECKOr0 JIEMEHTa M0 bopmyne coenmHeHns

- MaccoBYIO JIOJTIO BEIIEeCTBa B pacTBOpE

- Maccy OCHOBHOTO BEILIECTBA 110 H3BECTHOH MacCOBOH J10Jie mpuMecei

- 06BEMHYIO J0JIO KOMIIOHCHTA razoBoH CMECH

- KONAHECTBO BEMIECTBA, 0OBEM M Maccy BEIIECTBA M0 KONMIECTBY BEMECTBA, o6BeMy
JUUTF Macce PEarcHTOB MIIA TPOIYKTOB PEAKIHH




Hcnons3osamb npuobpemenHble 3HAHUA U YMEHUA 6 npaxmuuecKoi 0eamenbHOCMU U

ROBCEOHEBHOU JICUBHU
- 1y Ge30macHoro obpalneHus ¢ BEmMeCTBaMM U MaTepHalaMH B TOBCEIHEBHOM XXHW3HA H

IPAMOTHOTO OKa3aHHsl NIEPBOH IIOMOIIH IIPH 0XKOTaX KHCIOTAMHU 1 m1eI09aMa
- 77151 OGBSACHEHUS OTACTBHEIX GAaKTOB ¥ MPHPOIHBIX SBJICHAH
- JUTSt KPATAYECKON OLICHKH HH(pOPMALHH O BEMECTBAX, HCIOIB3YEMBIX B ObITY

BbINYCKHAK MOTYyIHT BO3MOXKHOCTEL HAYIUThLCSI:

XapakTepr30BaTh OCHOBHBIC METO/IBI TIO3HAHMS XUMIIECKHX 06BEKTOB
Pasnmuarh XUMHYECKAe 00BEKTHI (B CTATHKE):
- XHMAYIECKHUE 3JIEMEHTHI ¥ IIPOCTHIC BELIECTBA
- METAJUTH ¥ HEMETALTH! (X XapaKTePA30BaTh OTHOCHTENLHOCTD PAHAUIEKHOCTH TAKAX
00BEKTOB K TOW WM MHOM IpyTIne
- OpraHWIeCKHUE H HEOPraHWMIECKAE COETMHECHUS
- THAPOKCUBI (KACIOPONCOAEPKAMNE KIUCIOTEI, OCHOBAHHA, am(oTepHBIE THAPOKCHIBL)
- OKCHJIBI HECOJIE00pasyromye | colieobpasyromue (KACIOTHEIE, OCHOBHEIC, amM(OTEpHEIE)
- BJIGHTHOCTH M CTETICHU OKHMCJICHAS
- CHCTEMATHYECKAE U TPUBHATLHBIE TEPMUHBI XHMAYECKOH HOMEHKIIATYPEI
- 3HAKOBYIO CHCTEMY B XHMHH
PazmiuaTh XuMadeckne 00BEKTHI (B AMHAMHUKE):
- DU3MIECKHIE ¥ XMMITIECKHE CTOPOHEI TIPOLIECCOB PACTBOPEHHS M IUCCONHMANH
- OKHCJIATETHHO-BOCCTAHOBUTE/ILHBIE PEAKIIHH M PEaKiui oOOMeHa
- CXEMB] ¥ YPAaBHEHUS XUMAYECKAX PEAKITHN
CoOTHOCHTE:
- 3K30TEPMHIECKAE PEAKIIUH U PEaKiA TOPEHUS
- KaTATHTHYECKHUE PEaKIU! ¥ GEPMEHTATHBHBIC PEAKIMA
- METaJI, OCHOBHBII OKCHI, OCHOBaHHE, COJb
- HEMETAJIT, KUCJIOTHBI OKCHJI, KIUCIIOTY, COJIb
- CTPOCHHE aTOMa, BH/i XHMHUIECKOH CBSI3H, THII KPACTA/ITHIECKON PEIIETKH 1 bu3mgeckue
CBOMCTBA BEMIECTBA
- HAXO)XICHHE JJIEMEHTOB B MPUPOJE B IPOMBIIIICHHEIE CIIOCOOEI MX MOy ICHUS
- HEO6XOqUMOCTH XMMITIECKOTO TIPOH3BOZICTRA M TPeOOBaHMH K OXpaHEe OKpYXKatomeH
cpembl
- HeOBXOIMMOCTh IPAMEHEHUS] COBPEMEHHBIX BEIIECTB M MAaTEPHAIIOB U TpeOoBaHM K
30pPOBBECOEPEKEHAIO
BhIIBATATE | SKCIIEPEMEHTAIHHO TPOBEPATH TAIIOTE3B! O XAMAIECKAX CBOHCTBAX
BEIIECTB HAa OCHOBE UX COCTaBa, CTPOCHHUA H TIPAHAIEXHOCTH K ONPE/ICTICHHOMY KIIacCy
(rpymme) BEmecCTB
IIporHO3npoOBaTh CMOCOGHOCTE BEMECTBA NPOSBIIST OKACTUTENbHEIS HITH
BOCCTAHOBHTEJbHEIE CBOMCTBA C YJETOM CTEIEHEH OKUCIIEHUS JIEMEHTOB, BXOASIIUX B
€ro COCTAB, @ TAKKE MPO/YKTOB COOTBETCTBYIOMMX OKUCITUTETBHO-BOCCTAHOBUTEIBHEIX
peaxiui
CoCTABIISATh ypaBHEHHS PeaKinii ¢ yIaCTHEM THIIMYHEIX OKACITHTENEH X BOCCTAHOBATENEH
Ha OCHOBE 3JIEKTPOHHOTr0 Oananca




e OmnpenensTs BO3MOXHOCTB MPOTCKAHNS XMMHICCKUX peakiuii Ha OCHOBE
SIEKTPOXHMHUECKOTO psia HAMpSDKEHHMI METaNIOB, psiZia ANIEKTPOOTPHLATEIEHOCTH
HEMETaJIJIOB, TaOMILIbl PACTBOPUMOCTH M yueTa YCITIOBUM TIPOBENCHHUS PEAKLUH

e TIpoBOAHMTH pacyeThl MO XUMHICCKHUM ¢opMysaM U ypaBHEHHIM
- JU1st BBIBOZI2 GOPMYJTBI COEIMHEHUS N0 MaCCOBBIM JOJISIM 3J]IEMEHTOB
- JUIst IPUTOTOBJICHAS PACTBOPA € MCIIOIb30BAHUEM KPHCTAJIOTHIPATOB
- J7ISl HAXOXKJIEHHSI IO BHIXOZA MPOAYKTa peakIuu 1o OTHOIIEHHIO K TEOPETHIECCKH
BO3MOXXHOMY
- ¢ ucrnop3oBanue npasia [eli-Jlroccaka 06 06beMHBIX COOTHOIIEHHAX ra30B
- C MCIIOJIb30BAHMEM MOHATHH «KMOJBY, «MMOJIBY, KTHCII0 ABorazgpo»

- 110 TEPMOXUMHIECKUM YPaBHEHHAM peaKinH

e TIpOBOAMTH XMUMHUUECKHMI OSKCHCPAMEHT C HEyKOCHHMTETbHBIM coOJIIOIcHHEM TIpaBHII
TEeXHUKH 0€30IMaCHOCTH
- IO YCTAHOBJICHHIO Ka4eCTBECHHOIO KOJIM4ECTBEHHOTO COCTaBa COCIMHCHHUA
- IH BBIIIOJIHEHWH MCCIIEA0BATEECKOTO MPOCKTa
- B JJOMaIIHAX YCJIOBHUSX

e Vcnomb30BaTh IPHOOPETEHHbIE KIOYEBBIE KOMICTCHIAN IS BBITIOJHEHHS TPOCKTOB H
y4e6GHO-HACCNIEN0BATENbCKIX paboT MO H3YYECHHIO CBOMCTB, CIOCOOOB TMONYdIECHHS H
pacro3HaBaHUs BEMECTB

e Omnpenensith  HCTOYHHKH xuMmgeckosi ~ MHGOpMAIWH,  TPEACTaBIATE  CIHCOK
MH(POPMAIMOHHEIX PECYPCOB, B TOM HHCIC H Ha WHOCTPAHHOM S3BIKE, [OTOBHTB
wH(OPMAIIMOHHEIH TPOXYKT U MPE3EHTOBATE €TO

e OGLEKTHBHO OLCHMBATh WHpOpMALMIO O BemMeCTBaX H XUMHYECKHAX IpoIeccax,
KPATHIECKH OTHOCHTECH K ceBIOHAYYHON WH(OpMAIWH, He06pOCOBECTHOH peKiamMe B
CpeacTBax MaccoBO# HHOpMAHH

e Co3/1aBaTh MOJIENTH U CXEMBI UL PCIICHHA yaeGHBIX B IO3HABATETbHBIX 3a71a1.

6. TemaTH4YecKoe NJIaHHPOBaHHe Kypca XHMHH.
9 kjaacc

TemaTHdecKoe IIAHUPOBAHAE IO XAMHAHU UL 9-ro KJIacca COCTABJIEHO C ydeToM pabotei
IporpaMMBbl BOCITHTAHHMS. BocIuTaTe/TbHBLA TTOTEHIIAA JAHHOTO Y9e0HOro mpeaMeTa
o6ecnearBacT peai3artio CIIEIyIOMAX IEIeBhX IIPHOPHTETOB BOCITATAHHS 00X CS
000:

Pa3BuTHe IIEHHOCTHOTO OTHOICHHS.

- x cembe KaK 21a6HOT 0Nope 6 JICU3HU 4eN08eKa U UCTOUHUKY €20 cuacmos;

- k mpydy Kak OCHOGHOMY ¢cnocoby DOCMUdICERUA JICUSHERHO20 Bnazononyyus 4enogexd,
3an0zy €20 YCheuwHozo npogheccuoHanbHO20 camoonpedenenus U OwyueHus Y6epenHocmu 6
3aempawinem One;

- k ceoemy ome4ecmey, ceoetl manoii u 6onvuioti Pooune xaxk mecmy, 6 KOmopom 4enoeex
bIPOC U NO3HANL Nepeble padocmu U Heyoauu, KOMOpas 3a6euyana ey npeokamu u Komopyo
HyICHO 0bepezamb;

- K npupode KaK UCMOHHUKY JICU3HU Ha 3emne, OCHOGe camo20 ee CYujeCmeo6aKnus,

HyoicOaIoweucs 3aujume U NOCMOAHHOM BHUMAHULU CO CMOpOHbL Yenoeexa,




- K Mupy Kak 21GBHOMY NpUHYuUNy 4Yel06eyecko20 obwescumus, ycnoeulo Kpenkou
OpyoIcObl, HANANCUBAHUA omnowenuii ¢ xomnezamu no pabome 6 6yoywem u co30anuA
6:1a20NPUAMHO20 MUKPOKIUMAMA 8 caoeti cobcmaeenno cemve;

- K SHQHWAM KaK UNMENLNeKmyaribHoMy pecypcy, obecnedusaioujemy byoywee uenodexa,
KGK pe3ylbmamy Kponomaugo2o, Ho y6nekamenbHozo yuebrnozo mpyoa;

- K Kynbmype Kax OyX0GHOMy bozamcmey obwecmea u 6aJICHOMY YCN0BUIO OUfYUjeHUs.
YeNI0BeKOM NOTHOMbL NPOJICUBAEMOTI JICUSHU, KOMOpoe Odlom eMy YmeHue, My3biKa, ucKyccmeo,
meamp, meopueckoe camoGblpadIcerue;

- K 300p0BbIO KaK 3102y 00N20U U AKMUGHOU JICUSHY YEN08eKa, €20 XOpOULE20 HacmpoeHnus
U ONMUMUCMUYHO20 8321510 HA MUP;

- K OKpyJcamnwum  M0OSM  KAaK besycnosnoti U abcontomuol  YeHHOCmu,
KGK PpABHONPAGHLIM COYUANbHbIM NAPMHEPaM, C KOmopvimu Heobxo0uMo ewvicmpaueams
dobpodicenamenvrble U 63aUMON000EPIICUBAIOWUE  OMHOULEHUA, Oarowue 4enosexy paoocme
06wenusn u nossorsouue uzbezams 4y6cmea 0OUHOYeCmea; - K Camum cebe xax xo3se8am ceoeu
CyObbbL, CaMoonpedensoWuMCs U CamMopeanusylouumMcs IUYHOCIAM, OMEEHalouum 3a ceoe

cobcmeenHoe Gyoywee.

Ne Pa3znen kypca Koan OcHOBHOE coepKaHMe M0 TeMaM
n/o JecTB
()
9acoB
1 IloBTOpPEHHE u| S4q. |1.Knaccnpukanus HeOpraHMIECKMX BELIECTB U UX
0600menue cBeJeHHH MO HOMEHKJIaTypa. THITBI XMMHYECKOH CBSI3H
Kypcy 8 KJjiacca. 2-3. Knaccudukauust XHMHUECKMX PEAKIHMA 110
XuMHu9ecKHe peaKium Pa3IAYHBIM OCHOBAHHUSM
4-5. TloHsATHE O CKOPOCTH XHMHUYECKOH PEaKIIHH.
Karams

2 | Xummueckne peakmum B [ 9 4. | 1. DieKTpOIMTHISCKAS TACCOLAALIMS

pacTBopax 2, OcHOBHEIE MONIOXKEHUS TEOpHH
ANEKTPOIUTHYECKOH TUCCOHAITHI

3-4. XuMWYECKME  CBOHCTBAa  KHCIOT  Kak
9NIEKTPOJIUTOB

5. XWMH4YecKHME CBOHMCTBA OCHOBaHMH  Kak
3JIEKTPOJMTOB

6. XuMuyeckne CBOMCTBA coleli KaK 3IeKTPOUTOB
7. IlonsTtue o TuapoNM3e coei

8-9. O600menune 1 cHecTeMaTH3aIMS 3HAHMIA 110 TEME.
KonTtponeras paborta Ne 1

3 | Hemeramast u  ux | 219 | 1. O6mas xapakTepiucTHKa HEMETAILIOB

S — 2. OObmas xapaxtepuctuka osnementos VII A—
TPYTIIIBI - TATIOTEHOB
3. CoeMHEeHus ranoreHos




4. O6mas XapakTepruCTHKa 3JIEMECHTOB V1 A-rpymmsl
— xampkorenoB. Cepa

5. CepOBOLOPOX M CyITbOHIBI

6. KrcnopomHble COETMHEHMS CEPhI

7. O6mas XapaKTepHCTHKA STEMERTOB V A—TPYTIIIHL .
A3zot

8. AMMuak. Coid aMMOHHSA

9 -10. KuciopoIHble COSTHHEHMS a30Ta

11. ®ocdop 1 ero CoOeNUHEHAS

12. O6mas XapakTepHCTHKa JJICMCHTOB IV A-
rpynmsl. YIIepoX

13. KucnopoaHble COEMMHEHN YTIIepolia

14. YrieBoaoponas!

15. Kucnopoaconepxamue OpraHn4ecKue
COeTHHECHUS

16. KpeMHHii ¥ €10 COCAMHCHAA

17. CrukaTHas TPOMBIILUICHHOCTD

18. ITomydeHrE HEMETAIUIOB

19. ITorygeHue BaXXHEUIIHX COEeTHHECHHUHI
HEMETALIOB

20 - 21. O6obmenre ¥ CACTEMATH3aIAs 3HAHAK 1O
teme «HeMeTawIsl ¥ BX coeAMHEHAs». KOHTPOIbHAA
pabota Ne 2

MeTasibl H 14 9. | 1. O6mas xapaKTepaCTHKa METALIIOB
coeHHEHHAS 2. XuMA9ecKHe CBOMCTBA METAJLIIOB
3-4. O6mas XapaKTepACTAKA d1IeMERTOB I A—rpymiIel
5. O6mas XapakTEPHCTHKA eMeHTOB Il A—TpyIImsl
6. YKecTKOCTH BOIBI H CTIOCOOEBI €€ yCTpaHEHH
7. AIOMHUHHAH B €r0 COCTAHCHAS
8-9. Xene30 u ero COEANHEHAA
10. Koppo3Hsi METAJIOB B CIIOCOOEI 3aI[ATHI OT HEE
11 -12. Merawm: B mnpupone. Ilomstme o
METaJLTYyPIHH
13. O606menne 3HaHEUM 10 TeMe «MeTaTs
14. KontponsHas pabota Ne 3
JlaGopaTopHbIi 79 |1. TIlpaktnueckas pa6ora Ne 1. Pemenmne
NPAKTHKYM 9KCTIEPUMEHTATBHBIX 3anaq o TeMe

«ONeKTpOoIMTAYECKAs TUCCOLMAITAS
2. Tlpaktryeckas pabora Ne 2 «M3ydeHue cBOUCTB
COJISTHOM KHCIIOTBI»

3. Hpelxmqecxax pabota Ne 3. «M3ydeHme CBOUCTB
CEpPHOM KACIIOTBD»

4. Ilpaktayeckas paborta Ne 4. «Ilomygenue aMmMuaka
M U3Y4YCHHE €r0 CBOUCTB»

5. TIlpaxrmueckas pabora Ne 5. «Ilomygenne
YTJIEKHCIIOTO ra3a ¥ H3y4eHHE ero CBOMCTBY

6. llpaktudyeckas paGota Ne 7. Pemerme
9KCNIEPHUMEHTANBHBIX 331249 M0 TeMe «MeTauThi»

7. IlpakTraeckast paGota Ne 6 «KecTkocTs BOIEI ¥
CIocobBl ee ycTpaHeHusDy




6 XuMHa M OKpyxaomasi | 24 1. XuMuueckuii cocTaB TUIaHEThI 3eMIIs

3arpsi3HCHHUSA

cpena 2. OxpaHa OKpyXalomed cpeisl OT XHMHICCKOro

7 0606menue 3HaHHA mo | 64 1. BemmecTBa

KonrponsHas pabora Ne 4
6. AHaM3 BBIIOJHEHHS KOHTPOILHOH paboTe!

XHUMHUH 3a Kypc¢ 2. XuMHUecKre peakauu
OCHOBHOM KOJIbI. 3. OCHOBBI HEOPTaHUYECKOH XUMUH
Moaroroska k OI'9 4-5. O606menWe W CHCTEMaTH3alMs 3HAHUI,

NONYYeHHBIX B  Kypce XHMMHMH 8-9 Kiacca.

Pe3epBHOE Bpemsi 49

Hroro: | 684

B Tom unciae
KOHTPOJIbHBIX padoT — 4
IpakTHYecKnX pador - 7

Bnbl oLieHHBaeMbIX pa6oT

YcTHBINA OTBET.

IIpoBepounast paboTa (IECEMEHHO).

CaMmocTosTenbHas paboTa (IMMCbMEHHO).

JIaGopaTOpHBIH OIBIT (MMCEMEHHOE OIMCAHAE SKCIIEPHMEHTA).
ITpaxTryeckast paboTa (MACEMEHHOE ONUCAHHAE SKCIIEPUMEHTA H PCIICHHE
SKCIIEPUMEHTATHHBIX 3371a9).

Coobmenue (AOKIa).

7. KonTponbHas pa6oTa (IHCEMEHHO).

e 19 B

4

KEHTC[!HH OIICHMBAHUSI YCTHLIX OTBETOB U NHCbMEHHBIX pafoT Mo XHMHH

Pe3ynbTaThl 06yUeHHAs OLEHABAIOTCSA 110 NATHOALTEHOK cucTeme. [Ipn onerke
YUATBIBAIOTCS CIIEAYIOIHAE KAUECTBEHHBIE II0KA3aTe/IH OTBETOR!
« Ty6HHa (COOTBETCTBHE U3ydEHHBIM TEOPETUIECKAM 0000MEH M),
*OCO3HAHHOCTh (COOTBETCTBHE TPeOyeMBIM B NpPOrpaMMe YMEHHUSM MPAMEHSATH MONYYCHHYIO
uHGOPMAIHIO);
*[I0JIHOTA (COOTBETCTBHE 00BEMY IPOrpaMMbl M HHPOpMaIKMHU yaeOHMKa).
IIpH OIEHKE yYIUTHIBAIOTCS YMCIIO H XapakTep OLMOOK (CYIMECTBEHHbIE HITH HECYIIECTBECHHBIC).
CymecTBEHHbIE OIIAOKA CBA3aHBI C HEIOCTATOYHOM TIyOHHON M OCO3HAHHOCTHIO OTBETA
(HanprmMep, yUeHHK HENPaBUIBHO yKa3al OCHOBHBIE TIPU3HAKH MOHSTHH, SBJIECHHH, XapaKTepHEIE
CBOMCTBA BEMECTB, HENMPABUIBHO C(HOPMYIHMPOBAI 3aKOH, MPaBHJIO W T.A. MM YYEHHK HE CMOT
IIPEMEHHUTH TEOPETHYECKUE 3HaHHUs Ui OOBSCHEHWUS W MPEACKA3aHWs ABJICHWH, YCTaHOBICHHH
IPUYMHHO-CJIEACTBEHHBIX CBA3EH, CPABHEHMS U KIIaCCH(UKALMA ABICHAR H T. IL.).
HecymecTBeHHBIE OMMOKH ONMPEAEIAIOTCS HETIOHOTOM OTBETA (| YIYIMEHNE U3 BHa KAKOr0-IH60
HEXapaKTEpHOTro (akTa MPH ONMCAHUW BEUIECTBA, Mpouecca). K AMM MOXHO OTHECTH OroBOpKH,
OITMCKH, JIOITyIIeHHbIE [0 HEBHAMATENBHOCTH (HanpuMep, Ha 2 U Gollee ypaBHEHWI peakimii B
[TOJIHOM HOHHOM BHJI€ JonyineHa 1 ommnbka B 0603Ha4EHUH 3apsiaa HOHA).
PesymsTaTel 06y4eHMs IPOBEPSIOTCS B NPOLECCE YCTHRIX W MACBMEHHBIX OTBETOB 00YJaromuxcs,
a TaloKe IpH BHITTOIHEHUH HMH XMMHUYECKOTO 9KCTICPAMEHTA.




OneHKa YCTHOTO OTBETA

Onenka «5»:
o OTBET ITOJTHBIA W MPaBHIIBHBIA Ha OCHOBAHHH U3YCHHBIX TEOpHIA,
o Marepual H3JIOXKEH B OTIPENIENICHHOM JTOTHYECKOH TOCIIe0BATELHOCTH, JINTEPATYPHEIM
SI3BIKOM,
* OTBET CAMOCTOSITEIBHBIH.
Ouenka «4»:
« OTBET MOJHBIA U MPaBUIBHBIA HA OCHOBaHHH H3yYEHHBIX TEOPHH;
» MaTepHal W3NOXKEH B OMpEEICHHON JIOTHYECKOM TIOC/IEIOBATEIBHOCTH, NIPH 3TOM JIOIyIICHBI
JBE-TPH HECYIIECTBEHHBIE OMIMOKH, MCTIPABJICHHBIC 110 TpeGOBaHMIO YIHUTENS.
Omnenxka «3»:
e OTBET MOJHBIA, HO TPH 3TOM JONYIIEHa CYICCTBECHHAA ommOKa WIA OTBET HEMOJHBIH,
HECBSI3HBIA.
Omnenka «2»:
» mpu OTBETE OOHAPYXEHO HENOHUMAaHHUEe 00y4aIOIUMCs OCHOBHOT'O COJEPXaHHS yge6HO0r0
MaTepuana WM JOIYIMEHBl CYLIECTBCHHBIC OmMOKH, KOTOpHIE OOYJarOIMMHCS HE MOXKET
ACIIPaBHTh OPH HABOJASAMIMX BOMPOCAX YIUTEIS.
Omnenka «1»:
* OTCYTCTBHE OTBETA.

Onenka MUCEMEHHBIX paboT

OyeHKa 5KChepuUMeHMAIbHbIX YMEHUU!
OmeHKa CTABUTCS Ha OCHOBAHMM HAGMIONEHWS 3a 00ydJarolmuMMCs ¥ IMHCBMCHHOTO OTHETa 3a
pabory.

Onenka «5»:

« paboTa BEITIOJIHEHA ITOHOCTBIO M PABUIIBHO, C/IC/IaHbI TPABAIIBHBIC HaOJXOIEHAS U BHIBOIBI;

* SKCIIEPEMEHT OCYINECTBIICH IO IUIaHy C y4ETOM TEXHHMKH 6e30MacHOCTH ¥ MpaBMJl paboTHI €
BEMIECTBAMH H 000PYIOBAHHEM;

* IPOSIBIEHBI OPTaHM3ALMOHHO-TPYAOBBIE YMEHHUsI (IOICPXHMBAIOTCS THCTOTA pabouero MecTa 1
HOPAIOK Ha CTOJIE, SKOHOMHO HUCIIOJIB3YIOTCS PEaKTHBEI).

Omnenka «4»:

* pa60oTa BBHIIOJHEHA NPABUJILHO, CIENAaHB! TPABHJIBHEIC HaOJIFOZICHAS. W BBEIBOJGI, HO IPH 3TOM
3KCIIEPAMEHT NPOBENCH He TMOJHOCTHIO MM JONYIEHB! HECYMECTBEHHbIC ommbku B paboTte ¢
BEIIECTBAMH H 000pyAOBaHAEM

Omnenka «3»:

« paGoTa BBHIIONHEHa NPABUIBHO HE MEHee [eM HANOJNOBHHY MMM JOMYMEHAa CYyMEeCTBEHHAS
ommbKa B XOJ€ 3KCIEPUMEHTa, B OOBSCHEHWH, B opopmieHur paboTHI, B COOIIOACHUH MpaBHI
TeXHUKH 6e30I1aCHOCTH TIpH paboTe ¢ BEmeCTBaMK ¥ 000pyIOBaHKEM, KOTOpas MCIIPABIIAETCS 110
Tpe6OBaHUIO YIHTEJIS.

Ouenka «2»:

* gonymensl ABe (1 Golee) CymMEeCTBEHHBIE OmHUOKH B XOAE JKCTIIEPHMEHTA, B OOBACHEHHUH, B
odopMieHHH paboTHl, B COOMONEHAH NPaBUII TEXHUKH OE30TIaCHOCTH IPU paGoTe ¢ BellecTBaMH
¥ 060pyHOBaHAEM, KOTOpPbIEC 00YHAIOUIMACS HE MOXET HCIIPABUTE JIaXKe 10 TPeGOBAHMIO YIHTENS.
Orenka «1»:

» pa6oTa He BBIIONHEHa, Y 06YJaIomerocs OTCYTCTBYIOT OKCIIEPHMEHTAIIbHEIE YMEHHSL.

Oyenkxa yMeHuli peuiams 3KCNepuUMeHmanbHble 3a0ayu.

Ouenka «5»:
* TJTaH peIIeHHs] COCTABJICH IPaBAIIBLHO;




. TpaBHIIBHO OCYIIECTBIICH 06O XMMMYECKHX PEaKTHBOB ¥ 000PYIOBAHHS;

« JaHO TIOJHOE OOBSCHEHHE M CIENTAHbI BEIBO/IBL.

Ouenka «4»:

« [IaH PELICHUS COCTABJICH MPaBUIIBEHO;

* NpaBMIIBHO OCYIICCTBJICH MoAGOp XHMMYECKHX PEAKTHBOM U 000pyZOBaHHs, NpH ITOM
JoTyLIeHo He Gonee ABYX HECYMECTBCHHBIX o600k B OOBICHEHUH W BbIBOJAAX.

OueHka «3»:

* IIIaH pElICHHUs COCTABJICH MPAaBUIIBHO;

*[IPaBUJIBHO OCYLIECTBIICH nofbop XWMHYECKHUX PEaKTHBOB H 06opyaoBaHus, HO HOMyIICHA
CYIIECTBEHHAs OMMOKa B 0OBSICHEHUH W BBIBOJAX.

OueHKa «2»:

« jonymeHns! e (4 Gosee) olMOKY B IUIaHE PEImEHus], B MOA00PE XHMHICCKUX pEaKTHBOB H
0GopynoBanws, B 00BSICHEHHH U BEIBOJAX.

Onenka « 1 »:

¢ 33/1a4a HE pelIcHa. w

Ouyenxa YMeHull peuiams pacyemnbule 3a0ayu.

Onenxka «5»:

e B JIOTMYECKOM DACCY)XIEHHH M pEIICHHH HET omm60K, 3ajaya pelieHa paldOHATBHBEIM
criocoboM.

Ouenxka «4»:
B JIOTHYECKOM PACCYXICHHM W PCHICHAH HET CYIIECTBEHHBIX ommboK, HO 3amada pemecHa

HepalyOHATbHBIM CII0COGOM FJTH HOTYIIEHO He Gonee ABYX HECYMECTBEHHBIX OmMOOK.

OueHka «3»:

*B JIOTHYECKOM DPACCY>XIEHHHA HET CYIICCTBEHHBIX omM60K, HO JOIMMyIIeHa CyIecTBeHHasA ommbKa
B MaTEMaTHYECKHX pacyeTax.

OuneHka «2»:

*FIMEIOTCSI CYIIECTBEHHBIE OMMOKH B JIOTHIECKOM pacCy)XICHHH ¥ B PEINCHHAN.

Ouenxa «1»:

*OTCYTCTBHE OTBETA Ha 3a/1aHHC.

Ouyenka NUCbMEHHbIX KOHMPOAbHbLX pabom.

OrmeHka «5»:

OTBET MOJHBIHA ¥ TPABAJIBHBIH, BO3MOXHA HECYIIECTBCHHAA omuoOKa.

Omnenka «4»:

+OTBET HEMOIHBIHA MM AOMyIIeHo He 6oiee BYX HECYINECTBCHHBIX OIHOOK.

Onenka «3»:

*pa6oTa BHINOJHEHA HE MCHEE UM HAIOJIOBHHY, JOIyIIEeHa OJiHA CYIIECTBEHHAs OIIMOKa H NpH
3TOM JBE-TPH HECYIIECTBEHHBIC.

Ounenka «2»:

epaboTa BBIIONHEHA MEHBIIC €YE€M HANOJOBAHY WM CONEPXHT HECKOIBKO CYIMECTBEHHBIX
oImu60K.

OmneHka «1»:

epaboTa He BHINOJHEHA.

Ouenxa nNUCbMeHH020 00KNaod (coobwenus) no meme.

KOHTpOBHEIE , CaMOCTOSITENBHBIC M TPOBEPOTTHBIC paboTEl MOTYT MO YCMOTpPEHHIO
YUHUTENs OLICHUBATHCS B COOTBETCTBHH C pa3paboTaHHOH MM KPHTEpPHAIBHOM OanbHOH mMKaoi.
Illkana HOMKHA COMPOBOXAATHCS IMEPEBOAOM B OTMETOWHBIE Gammsr ( oT «l» mo «5») |
[IOKa3TBaTh YPOBHH yCBOCHHS MpPOTpamMBbI ( TIOHWM)KEHHBIH , HU3KWi, 0a30BbIH, NOBHINEHHBIH
BBICOKHI). ’ ’




TIpu OlEHKE BBHIIONHCHHS MHCHMEHHOH KOHTPONBHOH paboTHI HEOOXOOMMO YYHTHIBATH

TpebOBaHMAS €IMHOTO op¢orpapuIecKoro pexxuma.
OTMeTKa 3@ HTOTOBYIO KOHTPOJIBHYIO paGoTy KOPPEeKTHPYET MPEALIECTBYIOMHE MPA BLICTABICHAH

OTMETKH 32 IOJTyTOAHE, FOLI.

Kaneﬂnapﬂo-Temaanecxoe nJJaHHpoOBaHHE

Ba3oBblil ypoBeHb 00pa3oBaHHsI

9 xrace
(2 4 B HEEMO, Bcero — 68 9, M3 HUX 2 Jaca - pe3epB)

Hcooab30BaHA Jata
e Do naany ITo
oGopyaoBaHHs daxry
LeHTpa
Ne Tema eCTeCTBEHHOHA
- H
o YIHOH H
TEXHOJIOTHIECK gy 9B
oi
HANpaBJeHHOC
Teil «Touka
pocTa»
1. IoBTopenue H 0000MEeHHe CBEAeHHH 110 KypC 8 kiaacca. XAMHAYECKHe peaknHn (5 9acoB).
Knaccuhukalus HeOPraHHIECKUX BEIIeCTB M UX 1.09 1.09
1 HOMeHK1aTypa. THITbI XUMHYECKOH CBA3H
Huctpykrax oo Th
2-3 KiaccuduKaus XMMIYECKMX PEaKLHH 110 7.09 6.09
pasIMYHBIM OCHOBAHHAM 8.09 8.09
4-5 TOHATHE O CKOPOCTH XMMHYECKOH peaKiHH. 14.09 | 13.09
Karams 15.09 | 15.09
2. XummdecKHe peaKnaH B pacTBopax (9 9acos).
6 DreKTpoUTHYecKas JUCCOLMALIAI 21.09 | 20.09
7 OCHOBHBIE TI0JIOKEHUA TEOPHH 22.09 |22.09
37EKTPOJIMTHYECKOH THCCOLMALHH
8-9 XUMHUYECKHE CBOMCTBA KHUCIIOT KaK 3JIEKTPOJIMTOB 28.09 |27.09
29.09 |29.09
10 XuMHYecKHe CBOHCTBA OCHOBaHHH Kak 5.10 4.10
9JIEKTPOJIUTOB
11 XuMHYecKHe CBOMCTBA COJIEH KaK 3JIEKTPOIMTOB 6.10 6.10
12 [MonaTHe 0 ruaponu3se cojei 12.10 | 11.10
13 O6o6ImeHre ¥ CHCTEMATH3alUsd 3HAHHH MO Teme 13.10 | 13.10
«XUMHYeCKHe ~ peakumM B pacTBOpax '
3JIEKTPOJTHTOBY
14 Kontpoabnas paGora Ne 1 no Teme 19.10 | 18.10
«XHMHYecKHEe  peaknHM B pacTBOpax ) '
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3JIEKTPOJIATOB)
3. Hemera/JIbl H MX COCAHHCHHS (19 uacos).
15 O61as XapaKTepPUCTHKa HEMETALIOB 20.10 | 20.10
16 O61as XapaKkTepUCTHKa HeMeTallloB VIIA - 26.10 |25.10
rpyTIbl — FAIOreHOB. Unctpykrak no Th
17 CoevHEHHS raoreHOB 27.10 |27.10
18 O6mas XapakTephCTHKa SIEMEHTOB VIA- 9.11 8.11
rpymbl — XanekoreHos. Cepa
19 CepoBOLOPOA U CYJIbOHIBI 10.11 | 10.11
Hnctpykrax no Th
20 KycIOpoaHble COeMHEHHA CEpEl 16.11 | 15.11
21 O61as XapaKTePUCTHKa SJIEMEHTOB VA - 17.11 | 17.11
rpymisl. A30T
22 Ammuak. ColF aMMOHHA 23.11 |[22.11
7324 | KucnopoaHble COSAMHEHHA a30Ta 24.11 |24.11
30.11 |29.11
25 ®ocop H ero CoeMHEHNs 1.12 1.12
26 O61as XapaKTepHCTHKa JJEMEHTOB IVA- 7.12 6.12
rpymisl. YTepoa
27 Kyc0po/IHbIe COEUHEHHSA yTIepoaa 8.12 8.12
28 Vrnesomopompl. UTHCTPYKTaXK 110 Tb 14.12 | 13.12
29 Kyic0poacoaepKallyie OpraHuiecKue 15.12 | 15.12
COeIMHEHHUA
30 KpeMHuii H €r0 COeMHEHHSA 21.12 | 20.12
31 CwINKATHAas TPOMBILLIIEHHOCTh 22.12 | 22.12
32 [loTyyeHHe HEMETALIOB 28.12 | 27.12
33 TlosyueHue BaKHEHAILIMX XHUMUIECKHX 11.01 | 10.01
COeMHEHHNH HEMETAILTOB
34 O6OGLIEHHE M CHCTEMAaTH3aLusA 3HaHMH 110 TeMe 12.01 | 12.01
«HeMeTa/utbl ¥ UX COEAUHEHUA»
Uncrpykrax no Th
23 Konrpoabnasi pabora Ne 2 mo Teme 18.01 [17.01
«HeMeTaqIbl H HX COCAHHEHHS)
4. MeTanan u HX coeannenns (14 9yacoB).
36 O61as XxapaKTepUCTHKA METAJLIOB 19.01 119.01
§ o _




COJIAHOM KHMCJIOTBI
Huctpykrax no Th

nabopatopust o
XHUMHH
(6a30BEBI1
YPOBEHB),
KOMIUIEKT
TOCYIBI M
obopynoBanwus
JUIst
YYEHUIECKAX
OITBITOB
(pusmka,

XyUMHUUECKHE CBOWCTBA METAIOB 2501 |24.01
O6mas XxapaKTePHUCTHKA JJIEMEHTOB [A-rpynmsl 26.01 |26.01
1.02 31.01
O61iast XapaKTepUCTHKA IEMEHTOB [IA-rpyTbI 2.02 2.02
JKecTKOCTb BOIBI M CrIocobbI ee yCTpaHeHHA 8.02 7.02
AMIOMHHHM H €ro COeqUHEHHA 9.02 9.02
YKene3o 4 ero coeTMHEHUA 15.02 | 14.02
16.02 | 16.02
Koppo3us METAUIOB U croco6Bl 3alHTEI OT Hee. 22.02 |21.02
Uncrpykrax no Th
Merasuisi B ipupoze. [ToHsATHe O METAILTYPriv 1.03 28.02
2.03 2.03
48 O6061enye 3HaHHH 1o Teme «MeTalbh 9.03 9.03

49 KonTposabHas paGora Ne 3 mo Teme 15.03 | 14.03
«MeTaJLIbI»

5. JlaGopaTopHbIil IPAKTHKYM (7 9acoB).

50 TlpakTHueckas pabota Ne 1 Pewmenye Lndposast 16.03 | 16.03
KCTIepUMEHTATBHBIX 3a/1a4 10 TeMe na6opaTopwsl 10
«DNeKTPOIUTHYECKas UCCOLIMALIHS» XHAMHAH
Unctpykrax no Th (6asoBb1it

YPOBEHB),
KOMIUIEKT
OCYIBl K
o6opyaoBaHAs
st
yHIE€HHIECKHX
OITBITOB
(pusnka,
XHMUSA,
6HOoNOrns),
KOMILJIEKT
XHMHIECKAX
pEaKTHBOB

51 INpaktHueckas paGota Ne 2. Msyderne CBOWCTB [udposas 29.03 | 28.03

R e e —



XUMHAS,
omonorus),
KOMIIITEKT
XMMHYECKHX
pEeaKTHBOB

52

TIpaktuueckas pabora Ne 3. Y3yueHue CBOMCTB
CepHOM KHMCJIOTHI
Uncrpykrax no Th

[{udposas
nabopatopus 1o
XUMHH
(6a3oBBIA
yPOBCHB),
KOMILJIEKT

1§ (19211381
060pyHOBaHHsA
IS
YY4EHHIECKHAX
OTIBITOB
(¢pusuka,
XHMAS,
6uoIorus),
KOMIUTEKT
XHMHYECKHAX
pEaKTHBOB

30.03

30.03

23

Tpaxtiyeckas pabora Ne 4. Iloryqenre aMmHaka
M M3y4eHHe ero CBOMCTB
HUucrpyxrax no Th

[{udponas
nabopaTopus 10
XUMUAH
(6a30BBIi
ypPOBEHB),
KOMTIJIEKT
TIOCY OB A
ob6opyoBaHHs
JUIS
y4EeHWIECKHX
OIBITOB
(pu3mxa,
XFMHS,
ouoorns),
KOMILJIEKT
XAMHYECKUX
pPEaKTHBOB

5.04

4.04

54

Ipaktuyeckas pabora Ne 5. IToryyenue
YIJIEKHCIIOrO Ta3a M M3y4EHHE ero CBOHCTB
HUncrpykrax no Th

ITudposas
nabopaTopus 0o
XHUMHH
(6a30BbIi
YPOBEHB),
KOMILIEKT
TOCY B U
obopynoBaHus
s
YIEHHYECKHAX
OIBITOB
(pusmka,
XUMHS,

6.04

6.04




39

omoorns),
KOMIIJIEKT
XUMWYECKUX
PEaKTHBOB

TIpakTudeckas pabota Ne 6. XXecTKOCTb BOABI H
criocobbl ee ycTpaHeHUs
HnctpykTax no Th

n¢posas
nabopatopHs 1o
XVMHH
(6a30BBIH
YPOBEHB),
KOMILIEKT
MOCYHABI ¥
obopyznoBaHAA
ISt
ydeHHIECKAX
OMBITOB
(pu3uka,
XXMM,
OHOJIOTHS),
KOMIUIEKT
XMMHYECKHAX
pEaKTHBOB

12.04

11.04

56

Tpaktiueckas pabota Ne 7. Pemenue

Unctpyktax no Th

sxcnepmwemanbﬂblx 3aja4y I10 TEMEe «MeTtautbI»

I{u¢pposa
s nabopaTropus
o XAMHAH
(6a3oBBIA
YPOBCHB),
KOMILJIEKT
mocy sl "
obopynoBaHUsA
UL
y4eHUIECKAX
OITBITOB
(pusnka,
XMMPASA,
OHOJIOTHS),
KOMILJIEKT
XHMHA9IECKHAX
pEaKTHBOB

13.04

13.04

6. Xumus u oKpykaomas cpeaa (2 1aca).

37

X UMUOeCKHii COCTAB TUIaHeThl 3eMiId
Hucrpykrax no Th

19.04

18.04

58

OxpaHa OKpy>Karolllelt Cpefibl OT XHMH1ECKOTo
3arpsa3HeHUs

20.04

20.04

7. O606menne 3HAHMIA 10 XMMHH 33 KYpPC 0CHOBHOi moJbl. IToaroroka K ord (6

9acoB).

59

BewmectBa

26.04

25.04

60

XuMHUYECKHE PEaKLIMH

27.04

27.04

61

OCHOBBI HEOPraHWYECKON XHMHHU

4.05

4.05

62

O606LeHHe M CHCTEMaTH3aLHA 3HAHMIA,
TOTy4eHHBIX B Kypce XMMUH 9 Kacca.

11.05

11.05




Hroronasi KORTpoJbHasi pabora Ne 4 17.05 | 16.05

64 AHaUTH3 BHINOJIHEHHs KOHTPOTbHOH paboTl. 18.05 | 18.05
[NoaBeaeHHe UTOroB roaa

65-66 | Moaroroeka k OI'D 24.05 |23.05

25.05 | 25.05




