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IosicHuTEIBLHASA 3aNIHCKA
Pabouas nmporpamma o Kypcy XuMu# pa3paboTaHa Ha OCHOBAHHUU:

- Genepanbublii 3akoH Poccuiickoit depepaunn ot 29 gexadbps 2012 roma Ne273 — ®3 «O6 obOpazoBaHMH B
Poccuiickoit enepannmny (¢ UBMECHEHUSIMU U JONIOTHEHUSIMH );

- OenepanbHblil TOCYJapCTBEHHBI 00pa3oBaTENbHBIA CTaHAAPT OCHOBHOTO oOmiero obOpa3oBaHusi (IpUKa3
MunuctepcrBa oopazoBanust Poccuiickoit @enepanuu Nel1897 ot 17.12.2010, 3apeructpupoBad Muntoctom Poccun
01.02. 2011 r., per. Ne 19644 (c n3MeHEeHUSIMH U AOTIOTHEHUSAMH );

- Ilpukaz MunucrepctBa npocsemenust Poceuiickoit @enepanyuu ot 20.05.2020 roma Ne254 «OO0 yTBepkaeHUH
(denepanbHOr0 TMEpeYHS YYCOHMKOB, JOMYIICHHBIX K KCIOJB30BAHUIO TMPH  PeaiM3allid  UMEIOIINX
rOCYAapCTBEHHYIO aKKPEIUTALIMIO 00pa30BaTEIbHBIX MTPOrPaMM HA4YaIBHOT'O 00IIEro, OCHOBHOTO O0IIIEro, CPeIHEro
ob1ero oOpa3oBaHusi OpraHU3ALUSIMH, OCYIIECTBISIONIMMHU 00pPa30BaTENbHYIO JIESITENbHOCT (C H3MEHEHHUSAMHU H
JIOTIOJTHEHUSIMH );

- YcraB MBOVY «Kanyiickas cpenusist mkona Nel mmenn B.B. CymaxoBa» (yTBepaaeH MPHKa30M YITPaBIECHHS
obpasoBanus Anmunuctpaiuu Kamgyiickoro paiiona ot 14.01.2019 r. Nel12);

- OcHoBHasi oOpazoBaTrenpHas MporpamMMa OCHOBHOro oOmiero oOpaszoBanust (YTBepxkiaeHa mprkazom MBOY
«Kanyiickas cpennsist mkona Ne 1 umenn B.B. CynakoBa» npukas Ne222 ot 28.08.2020 r., mpuHsiTa Ha 3acenaHuu
nenarorudeckoro coera Ne 1 ot 28.08.2020 r. (c ©3MEHEHUSIMU U JOTIOTHEHUSIMHU );

- OcHoBHas oOpa3oBaTenbHash MporpaMMa OCHOBHOTO OOIIero o0pa3oBaHHWs C YIIIyOJEHHBIMH H3YyYeHHEM
OTAENbHBIX TpeaMeToB (Y TBepxkaeHa nprukazoM MBOY «Kanyiickas cpennsst mkona Ne 1 umenn B.B. CynakoBay
npukaz Ne222 or 28.08.2020 r., mpuHsTa Ha 3acemanuu nengarormueckoro cosera Ne 1 or 28.08.2020 r. (c
U3MCHCHHUSIMHU U }IOHOHHGHI/HIMI/I);

- [lonoxxeane MBOY «Kanyiickas cpennsas mkona Nel umenn B.B. CynakoBa» o pabounx mporpammax (Kypcax)
(yrBepxaeno mpukazom Nel83 or 25.05.2017 r., mpuHATO Ha 3acemaHuy memarormdeckoro cosera Nell or
24.05.2017 r.);

- YueOnwiii man MBOY «Kanyiickas CL Nel» ma 2020-2021 yueOHblid Ton (yTBepkaeH mprkazom Ne22l or
28.08.2020 r., npuHAT Ha 3acemaHuu nemaroruyeckoro copera Nel or 28.08.2020 r.);

- Kypc xumuu s 8-9 kitaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHUH, OMMyOIMKOBaHHAs U31aT€IbCTBOM
«IIpocBemenue» B 2013 roxy (COOpHHMK mporpaMM Kypca XHMHUU K ydeOHWKAM XHMHUHU aBTOPOB
I'.E.Pym3utuca, ®.I'.®enpamana mist 8-9 kmaccon).

Iesu u 3a1a4m Kypca

Henu ooyuenusn c yuemom cneyuguxku yueonozo npeomema
OCHOBHBIE yenu N3y4eHUs] XUMUHU HAaIIPABJICHBI:

-Ha 0c8oeHuUe 8axcHetiuux 3Hanuti 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHH, XUMUYECKOU
CHUMBOJIMKE;

- Ha ognadenue ymenusmu HAOMOJATh XUMUYECKHE SIBICHUS, MTPOBOAUTH XUMHUYECKUN
AKCIEPUMEHT, MPOU3BOAUTH PAcUeThl HA OCHOBE XMMHUYECKHX (DOPMYIN BEUIECTB U ypaBHEHUI
XUMUYECKUX PEAKIUH;

- Ha pazeumue TIO3HABATEJIbHBIX HHTEPECOB M HHTEIUICKTyalbHBIX CIIOCOOHOCTEH B
MIPOLIECCE MPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIFHOTO TPHUOOPETEHNUS 3HAHUI B
COOTBETCTBUU C BOSHUKAIOIINMHU KU3HEHHBIMH TOTPEOHOCTAMU;

- Ha e6ocnumanue OTHOUICHHS K XUMUU KaKk K OJHOMY H3 (yHIaMEHTAIbHBIX
KOMITIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIeueI0BeUeCKOil KyIbTYphI;

- Ha npumeHenue NOJYYEHHbIX 3HAHUU U YMeHull I OE30MaCHOTO HCIOIb30BAHUS
BEII[ECTB U MaTEPHAJIOB B OBITY, CEJILCKOM XO35IICTBE M HA IPOU3BOCTBE, PEIICHUS TPAKTUYECKUX
3a7a4 B IIOBCEHEBHOM KU3HU, IPEAYIIPEKACHUS SIBJICHUM, HAHOCSIIUX BPEl 3I0POBBIO UEIIOBEKA
U OKPYXaIOIIlEe CPEIE.

3aoauu ooyuenus.

OpHoli Y3 BaXKHEWIIMX 3aJa4 OCHOBHOTO oOIIero oOpa3oBaHHs SBISETCS MOIrOTOBKA
y4YaluXxcsi K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY )KU3HEHHOTO M MTPO(HECCHOHATBFHOTO MYyTH.
OOyyaromuecss TOJDKHBI HAyYUTHCS CAMOCTOSITENILHO CTaBUTh IIENIM U OMPEAENsATh IMyTH HX
JOCTHKEHHSI, UCIOJIL30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT B PEATbHON KH3HU, 32 paMKaMu
y4eOHOTO Tporecca.

XuMUs KaK y9eOHBIA MPeIMET BHOCHUT CYIIECTBEHHBINM BKIIAJ B BOCIIUTAHHE U Pa3BUTHE
oOyuaronuxcs; oHa MPU3BaHa BOOPYKUTh KX OCHOBAMHU XUMUYECKUX 3HAHUN, HEOOXOAUMBIX IS
MOBCETHEBHON JKU3HH, 3aJIOKUTh (QYHIAMEHT IS JalbHEHIIero COBEPIICHCTBOBAHUS ATHUX
3HAHW, a TaK)Ke CIIOCOOCTBOBATH 6€30MaCHOMY MOBEJICHHUIO B OKPYXKAIOIIEH cpenie U OepeskHOMY
OTHOIIEHUIO K HEW. Pa3BuTHE NO3HABATEIbHBIX MHTEPECOB B MPOLIECCE CAMOCTOATEIBHOTO
MPUOOPETEHUsT XUMUYECKIX 3HAHUI U UCTIOIH30BAHUE PA3TMYHBIX HCTOYHUKOB MH(GOpPMAIINH, B



TOM YHUCJIC KOMIIBIOTCPHBIX.



Bocnuranue yOeXJEeHHOCTH B TO3UTUBHOW pOJMM XHUMHHU B JKU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKM TI'PaMOTHOTO OTHOIIEHHS K CBOEMY 3JIOpOBBIO U
OKpYKarollen cpee.

MecTo y4eOHOro mpeaMeTa «XUMH» B Y4eOHOM IJIaHe IIKOJIbI.

Paboyas mporpamma mpeaMeTHO| 001acTH 0OIECTBEHHO — HAYYHBIE TIPEAMETHI TPEIMET
XAMUS B Y9€OHOM IUIaHE HIKOJIBI paCCUUTaHa B COOTBETCTBHH C TpeOoBaHusMHU DenepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTeNbHOTO cTaHaapTa odmiero oopa3zoBanus (Ipukas MuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 nexadpst 2010 r. Ne 1897, 3apeructpupoBan
Muntoctom Poccun 01 deBpans 2011 rona, perucrpanmonusiii Homep 1644).

XuMUs B OCHOBHOM IIKOJIE n3y4aercs B 8, 9 kinacce. OOiee 4ncino yaeOHbIX 4YacoB
—136.

8 xiacc — 68 uac.

9 xacc — 68 uac.

Oobwian xapakmepucmuka yuednozo npeomema.

B coxepxaHMM AaHHOTO Kypca NpPEJCTaBICHBI OCHOBOIIOJIATAIOUINE TEOPETHYECKHE
CBEJICHUS 10 XMMUH, BKIIIOYAIOIINE W3YYEHHE COCTaBa M CTPOCHHS BEIIECTB, 3aBUCHMOCTH HX
CBOWCTB OT CTPOEHUS, HUCCIENOBAaHUE 3aKOHOMEPHOCTEH XUMHUYECKHUX IPEBpPALICHUN U IyTeHl
VIIpaBJICHUS] IMH B TIEJISX MTOTYYCHHUS BEIIECTB, MATEPUAIIOB, SHEPTHH.

CopepxaHue yueOHOTO MpeAMETa BKIIIOYAET CBEIEHUSI O HEOPraHMYECKHUX BEIIECTBAX, UX
CTPOCHHH U CBOMCTBAX, a TAK)KE€ XUMHUECKUX MPOIIECCaX, MPOTEKAIINX B OKPYKAIOIIEM MUPE.
Haubonee cnoxnbie 371eMeHT DyHIAMEHTAIBLHOTO A7Ipa COJepKaHusl 0011ero o0pa3oBaHus 1Mo
XAMUH, TaK¥e, Kak OCHOBBI OPTaHMYECKON ¥ TIPOMBINUICHHOW XHMHUH, TIEPEHECEHBI B TPOTPAMMY
cpenHel (MmoTHOM) 0011e00pa30BaTEIbHON IITKOJTHI.

Teoperndeckyro OCHOBY H3Yy4E€HHUS HEOPraHMYECKOM XHUMHUHM COCTaBJIAE€T ATOMHO-
MOJIEKYJISIpHOE Yy4yeHue, nepuoandeckuii 3akoH .M. MenaeneeBa ¢ KpaTKMMU CBEICHUSIMU O
CTPOCHHU AaTOMOB, BHUJAX XMMHUYECKON CBSI3M, 3aKOHOMEPHOCTSAX MPOTEKAHUU XUMHUYECKUX
peaKkui.

B wu3yueHunm Kypca 3HauMTElIbHA POJIb OTBOAUTCS XUMHUYECKOMY OSKCIEPUMEHTY:
IIPOBEACHUIO IPAKTUYECKUX U JJAOOPATOPHBIX pabOT U ONMUCAHUIO UX PE3YIbTATOB; COOIIOAEHUIO
HOPM U IIPABUJI MOBEIEHUS B XMMUUYECKHX J1A0OPATOPUSIX.

YyeOHO-MeTOANYECKOE O0ecleueHHe nmpouecca
peasu3anuu y4e0HO MPOrpaMmMbl

YyeoHuknH:

Heoprannueckas xumus. 8 kmacc: yue6. s obGmeoOpazoBar. Yupexnaenuii / I'.E.
Pymsutuc, ®©.I'. ®enpaman. — M.: Ilpocsemenue, 2017.Pym3utuc I'.E. Xumus: 9 kin.: yueb. ans
obureoOpazosar. Yupexaenuit / I'.E. Pymsutuc, @.I". ®enpaman. — M.: [IpocBernienue.

Heoprannueckas xumus. Oprannyeckast xumus. 9 kiacc: yue6. g obmeoOpa3oBar.
Yupexnenuit / [.E. Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsemenue, 2010 r.

Xumus.9 kiace. O.C.I'abpuensa - M.: Ipoda, 2010 1.

JINYHOCTHRIE. MeTanpeIMeTHRIe U MPeIMETHRIE Pe3VILTATREI 0CBOEHUS KYDCA XUMHUH
8-9 Kjacca .
N3ydeHne XuMuu B OCHOBHOM IIKOJIE 1a€T BO3MOXKHOCTh JIOCTUYD CIEAYIOIINX

JJMYHOCTHBIX PE3YJIbTATOB:
- BOCIIMTaHHC pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HICHTUYHOCTH: IIAaTpUOTHU3MA, I00BU U
YBAXKCHHUIO K OTC‘-ICCTBy, 9yYBCTBA ropAaoCTH 3a CBORO PO,Z[I/IHy, 3a pOCCI/II\/’ICKYIO XUMHUYCCKYIO

HayKy;



- (opMupOBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKH, a TAKXKE COIHMAIBHOMY, KYIbTYpPHOMY,
S3BIKOBOMY U JYXOBHOMY MHOTO0OPa3uI0 COBPEMEHHOTO MHPA;

- (opMHUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOPa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUCHHIO M MMO3HAHHUIO, BEIOOPY
npo¢uibHOTO 00pa30BaHUs HAa OCHOBE MH(OPMAIMH O CYMIECTBYIOIUX NPOPECcCUsiX U JINIHBIX
npo(ecCHOHANBHBIX ~ NPEANOYTEHHH,  OCO3HAHHOMY  IOCTPOCHHUIO  WHAWBHIYaJIbHOU
00pa3oBaTebHON TPAEKTOPHH C YIETOM YCTOMYUBBIX O3HABATEILHBIX HHTEPECOB;

- (hopMHpOBaHKEC KOMMYHUKATUBHOW KOMIICTEHTHOCTH B 00pa30BaTeIbHOM, OOIIECTBEHHO
10JIE3HOH, yueOHO-HCCIIe0BATEIbCKOM, TBOPUECKOM U APYTUX BUJIAX JIEATEIBHOCTH;

- (opmupoBaHuEe MOHUMAHUS IICHHOCTH 3J0POBOTO M Oe3omacHoro oOpasa KHU3HU;
YCBOEHHE MPaBUJI UHANBHIYaJIbHOTO U KOJJIEKTUBHOTO 0€301IaCHOTO MOBEACHUS B UPE3BbIYANHBIX
CUTYaIUX, YTPOKAIOLIUX KU3HU U 37J0POBBIO JIIOJIEH;

- (hopMHpoBaHHE TIO3HABATEIbHON U MH(MOPMAIIMOHHON KYJIBTYpHI, B TOM YMCJIE pa3BUTHE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMM TOCOOMSMH, KHUTAMH, JOCTYIHBIMHU
WHCTPYMEHTAMH U TEXHUYECKUMHU CPEICTBaMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

- (opMHpoBaHME OCHOB SKOJIOTMUECKOTO CO3HAaHUS Ha OCHOBE IPHU3HAHUS LIEHHOCTH
KU3HU BO BCEX €C MPOSBIEHUSIX U HEOOXOJMMOCTH OTBETCTBEHHOI0, OEPEKHOTO OTHOILIEHUS K
OKpYKarollen cpere;

- pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPYECKUX 3a/lady, YMEHHUS HAXOJWUTh aJIeKBaTHbHIE
CrocoObl MOBEJCHMS] M B3aUMOJEHCTBHS C MapTHEpaMu BO BpeMsi yuyeOHOW M BHEy4eOHOM
NEeSITENIbHOCTH, CIOCOOHOCTH OIIEHMBATh NPOOJEMHbIE CUTYyallud W OMNEPAaTUBHO MPUHUMATH
OTBETCTBEHHBIE PELICHUS B Pa3IMYHBIX POAYKTUBHBIX BUAAX JAESITEIbHOCTH (yueOHasi TOMCKOBO-
UccleoBaTeNIbCKast, KiIfyOHasi, IpOeKTHas!, KPY>KKOBasi U T. I1.)

MeTanpeaMeTHbBIMH Pe3yJIbTaTaMHd OCBOCHHUS OCHOBHOUM 00pa30BaTeNbHON MPOTPaMMBI
OCHOBHOTO 00I1IeT0 00pa30BaHUS SBISIOTCS:

- OBJI3/ICHHE HABBIKAMH CaMOCTOSITEILHOTO MPUOOPETEHUsI HOBBIX 3HAHUN, OpraHU3allun
y4eOHOMU JIeATeTLHOCTH, IIOMCKA CPEJCTB ¢ OCYIICCTBICHUS;

- YMEHHE TUTAHUPOBATh MYTH JOCTHKEHMS 1[eJIe HA OCHOBE CaMOCTOSITEJILHOTO aHAJIN3a
YCIIOBUN M CPEACTB UX JOCTUKEHUS, BBIACIATH allbTEPHATUBHBIE CIIOCOOBI JOCTHMKEHHSI LI U
BbIOMpaTh Hanbosiee A(P(HEKTUBHBINA CIIOCOO, OCYIIECTBIIATH MO3HABATEIbHYIO pe(ICKCHIO B
OTHOIICHUHU JCHCTBUIM MO PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 33/1a4.

- yYMEHHE IOHUMaTh NpPOOJIeMy, CTaBUTh BOIPOCHI, BBIJIBUraTh TUIIOTE3Yy, JaBaTh
OmpejiefieHue TMOHATUAM, Kilaccu(pUUUpoBaTh, CTPYKTYpUpOBAaTh Marepual, MPOBOIUTH
SKCIEPUMEHTBI, apryMEHTHpPOBaTh COOCTBEHHYIO TMO3UILIHIO, (OPMYIHpPOBaTH BBIBOABI U
3aKIIIOUCHUS;

- YMEHHE COOTHOCHUTH CBOU JICHCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOCH JIEATEIBHOCTH B MpPOLECCe AOCTHXKEHUS pe3yNbTaTa, OMPEAeNsiTh CIOCOObI
JNEUCTBHUI B paMKax MPEeAsIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYaIUEH;

- popMUpOBaHUE U PA3BUTUE KOMIIETEHTHOCTH B O0JIACTH UCIOJIH30BAHUS HHCTPYMEHTOB
U TEXHUYECKHUX CpeICTB HH(POPMAIMOHHBIX TEXHOJOTHUH (KOMIBIOTEPOB M MPOrPaMMHOTO
obecrnieueHns) Kak HHCTPYMEHTAIbHO OCHOBBI Pa3BUTHUSI KOMMYHHKATHBHBIX U TTO3HABATENIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX JAEHCTBHIA;

- YMEHHE CO3/1aBaTh, IPUMEHSTH U TPE0OPa30BLIBATh 3HAKH U CUMBOJIBI, MOJIETTH U CXEMBI
JUIS peIlieHrs y4eOHbBIX U MO3HABATEIBHBIX 33/1aY;

- yMEHHE HU3BJIEeKaTh HWH(OPMALMIO W3 PA3NUUYHBIX HMCTOUYHUKOB (BKJIIOYAs CpeICTBa
MaccoBOI HH(POPMALIUH, KOMITAKT-AUCKH YUeOHOTO Ha3HavYeHus, pecypchl HTepHeTa), cBOO0 HO
MI0JIb30BaThCA CIPABOYHOM JTUTEPATYPO, B TOM YUCIIE U Ha SJIEKTPOHHBIX HOCUTEISAX, COOII0IAaTh
HOPMBI HH(POPMAITMOHHOW N30UPaTeNTbHOCTH, ITHKH;

- YMEHHE Ha MPAKTHKE IMOJIH30BATHCSI OCHOBHBIMH JIOTHUECKUMHU MPUEMaMH, METOJaMU
HaOJI0IeHUS, MOICTIMPOBAHNUS, OOBSICHEHHMS], PELICHUs TPOOIeM, TPOTHOZUPOBAHUS U IP.;

- YMEHHE OPraHU30BBIBAThH CBOIO )KU3Hb B COOTBETCTBUU C MPECTABICHUSIMU O 3J0POBOM
oOpa3e JKM3HM, MpaBax W OOSM3aHHOCTSAX TpaXKIAHUHA, [EHHOCTAX OBITHUA, KYJIbTYphl |
COIIMAIBLHOT'O B3aUMOICHCTBHUS;



- YMEHHME BBIIOJHATH II03HABATEIbHBIE M NPAKTUYECKUE 3a/JaHus, B TOM 4YHCIIE
IIPOEKTHBIE;

- YMEHHE CaMOCTOSTENIBHO U apryMEHTHPOBAHHO OLIEHUBATh CBOU ACUCTBUS U JIEHCTBUS
OJTHOKJIACCHUKOB, COAEPKAaTEIbHO 000CHOBBIBAsI MPABUIIBHOCTD WIIM OITMOOYHOCTh Pe3yJabTaTa u
crnioco0a JecTBuUSA, aIeKBAaTHO OLIEHUBATH OOBEKTUBHYIO TPYIAHOCTH KaK Mepy (PaKTHUECKOTO MU
IIPENIIOJIAraéMOr0 pacxoja PECYpCOB Ha pEIIEHUE 3a/ladd, a TaKKe CBOU BO3MOYKHOCTH B
JOCTUKEHHUH LIETH OIPEIEICHHON CII0KHOCTH;

- yMeHue pabortaTh B rpymme — 3(QQEeKTHBHO COTpyJHHYATh M B3aHMMOJCHCTBOBATH Ha
OCHOBE KOOPJMHAIMKM PA3JIMYHBIX MO3HULMNA NPH BBIPAOOTKE OOIIEro pelieHuss B COBMECTHOM
NESITeIbHOCTH; CIIyllaTh MapTHepa, (OpMyaupoBaTb M apryMEHTHPOBAaTh CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3UIINIO U KOOPIMHUPOBATH €€ C MO3ULIUU [TAPTHEPOB, B TOM UHUCIIE
B CUTYyallUd CTOJIKHOBEHHS MHTEPECOB; MPOJYKTHUBHO pa3peliarb KOHQIUKTHI HA OCHOBE y4eTa
MHTEPECOB M MO3UIMI BCEX €ro Y4aCTHHUKOB, NOMCKA U OLEHKU aJlbTEPHATUBHBIX CIOCOOOB
paspernieHus KOHQJIMKTOB.

IIpenmeTrHbiMu pe3yabTatamMu ocBOoeHHMsI OCHOBHOW 00pa3oBaTENIbHOM MpPOrpaMMbl
OCHOBHOTO 00I11eT0 00pa30BaHUs SBISIOTCS:

- (opmupoBaHHE TEpPBOHAYAIBHBIX CHUCTEMATH3UPOBAHHBIX IPEACTABICHUN O
BELIECTBAX, MX MPEBpAIICHUSIX M MPAKTHUECKOM TPUMEHEHHH; OBJAJECHUE TOHATHITHBIM
anmnapaToM U CUMBOJINYECKUM SI3bIKOM XUMUMU;

- OCO3HAaHHME OOBEKTHBHO 3HAUYMMOCTH OCHOB XHMHYECKON Hayku Kak o0OJacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX MPEBPALEHUN OpPraHMYecKUX U HEOPraHMYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUM KUBOM U HEKUBOM MPUPOABI; YTIyOlIeHHe peICTaBIeHNUN
0 MaTepHaIbHOM €IMHCTBE MUPA;

- OBJIQJICHHME OCHOBAMM XMMHUYECKONW T'PAMOTHOCTU: CIIOCOOHOCTHIO aHAJIM3UPOBATh U
00BEKTUBHO OLICHUBATDH >KU3HEHHbIE CUTYallMH, CBSI3aHHBIE C XUMHUEH, HaBbIKaMH 0€3011acHOTO
oOpallleHus ¢ BEIIeCTBaMU, HCIOIb3yeMbIMH B TIOBCETHEBHOM KM3HU; YMEHUEM aHAJIM3UPOBATh
U TUJIAHUPOBATh SKOJOTMYECKH Oe30IMacHOe TMOBEJeHHE B LENsAX cOepekeHus 3740pOBbS U
OKpYKaIOLIEH Cpeibl;

- (¢opMHpOBaHHE YMEHHMH YCTAaHABIMBATH CBSI3M MEXKIY pEaJbHO HAOII0JaeMbIMU
XMUMHUYECKUMU SIBJICHUAMH U MPOLIECCaMU, MIPOUCXOIIIINMHA B MUKPOMHUPE, OOBSICHATH IPUYUHBI
MHOT000pa3usi BEIIeCTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHS, a TAK)KE 3aBUCUMOCTD
MIPUMEHEHHUSI BEILIECTB OT UX CBOMCTB;

- TOpUOOpEeTeHHs] OMNbITa MCIOJIb30BAHUS PA3JIUYHBIX METOJOB HM3YyYEHHUS BELIECTB;
HaAOJIO/ICHUS 32 UX MPEBPAICHUSIMH PU MPOBEICHUH HECIOMKHBIX XUMUYECKUX SKCIIEPUMEHTOB
C UCIOJIb30BaHUEM J1a00OPATOPHOTO 000PYyI0BAaHUS U TPUOOPOB;

- YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHHIX, OKOTAaX U IPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JJA0OPAaTOPHBIM 000PYIOBAHHUEM;

-T OBJIaJIcHHEe TpueMaMu paboThl C UHPOpPMAIMEH XUMHYECKOTO COJIEp>KaHus,
MIpeJICTaBICHHON B pa3HO (hopMe (B BuAE TeKcTa, GopMy, rpaduKoB, TAOTUYHBIX JAHHBIX, CXEM,
dhoTorpaduii u ap.)

- CcO3/aHue OCHOBBI 1Js1 (OPMUPOBAaHUS HHTEpeca K PACIIMPEHHIO M YIrIyOJIeHHIO
XMMHUYECKUX 3HAHUHU M BBIOOpA XUMUU KakK MpOo(UIBLHOrO MpeaMera Ipu Nepexojie Ha CTYIEHb
cpenHero (moJiHOTO) oOmIEero oOpa3oBaHWs, a B JaJIbHEHWIIEM M B KadecTBe cdepbl CBOe
npoheccuOHaTBHON AEATENbHOCTH;

- (dopMupOBaHME TMPEACTABIEHUI O 3HAUYEHUM XUMHUYECKOW HAyKH B PpEIICHUU
COBPEMEHHBIX HKOJIOTHYECKUX IpoOJieM, B TOM 4YHCIE€ B NPEAOTBPAIICHUU TEXHOT'CHHBIX M
HKOJIOTUYECKUX KaTacTpod.

Cooeporcanue yueonozo npeomema «Xumusn»
Pacnpeoenenue cooepricanun no knaccam:
8 ki1acce.
Pazgen 1. OcHOBHbIe NOHATHSI XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISPHBIX
npeacTaBJIeHn)
[Ipenmer xumuu. XuMHs KaKk 4acTh €CTECTBO3HAHMS. BellecTBa u ux cBocTea. Yucreie
BEIECTBA M CMeCH. MeToapl TO3HaHWS B XUMHUU: HaOMIOACHME, SKCIepUMEHT. lIpueMbl



0e3o0macHo paboThl ¢ 000pymOBaHKEM U BemecTBaMu. CTpoeHHUE MIIaMEeHH.

Yucrsie BemecTBa U cMecu. CriocoObl OYMCTKH BELIECTB: OTCTauBaHue, (MIbTPOBAHHE,
BBIIAPUBAHKUE, KPUCTALIU3ALMS, JAUCTWUIAIUA. DuU3NUecKHe U XUMHYECKHE SIBJIICHHUS.
Xumnueckue peakuu. [Ipu3Haku XuMUUeCKUX Peakuid U yCJI0BUS BOSHUKHOBEHUS U TCUCHUS
XUMUYECKUX PEAKIUN.

ATOMBI, MOJIEKYJIBI U MOHBI. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYISPHOTO CTPOEHHUS.
Kpucrannmueckue u amopdusle BeuecTBa. Kpucraiinueckue penieTku: UOHHAs, aTOMHAs U
MOJIEKYyJIsipHast. [IpocTbie M CIIOXKHBIE BEIIECTBA. XHUMHUYECKHMUA 3JIEMEHT. Mertauibl u
HeMeTallibl. ATOMHas eauHuLa Maccbl. OTHOCUTENbHAS aTOMHasi Macca. SI3bIK XMMUU. 3HAKU
XMMHMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BeEIECTBA. XHUMHUYECKUE (POPMYIIBI.
OTtHocutenbHasE MOJEKysipHas Macca. KauecTBEHHBIN M KOJMYECTBEHHbBIN COCTaB BEIECTBA.
Boruncnenus no xumudeckum gopmynam. MaccoBasi 405151 XUMHUYECKOTO 3JIEMEHTA B CJIOKHOM
BEIECTBE.



BanentHoCcTh XuMHUeCKHX 3eMeHTOB. OrpeselieHne BaJC€HTHOCTU 3JIEMEHTOB I10
dbopmynam OuHapHBIX coeauHeHHWd. (COCTaBIeHHE XUMHUYECKUX (HOpMyn OWHApPHBIX
COEIMHEHUH 110 BAJIEHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE y4Y€HHE. 3aKOH COXpaHeHUs Macchl BemiecTB. Ku3Hb U
nesrenbHocTh M.B. JIoMoHOCOBa. X¥MHU4ecKue ypaBHEHUS. THUIIBI XUMUYECKUX PEaKIIM.

Kucnopon. Haxoxnenne B mpupone. I[lomydenwe xkuciopomga B J1abopaTopuu U
MPOMBIIUICHHOCTH. DU3nMyeckue M XUMHUYECKHEe CBOMCTBa kuciopona. ['openue. OKCUIBI.
[Ipumenenne kucnopona. KpyroBopor kuciopoja B mpupoje. O30H, aJuIOTpOIUs KUCIOPOIa.
Bo3ayx u ero coctas. 3amnura aTMOCHEPHOTO BO3AyXa OT 3arps3HEHU.

Bomopon. Haxoxnenwme B mpupozne. llomydenue Bomopoma B 1abopaTopuu U
NPOMBINIUIEHHOCTH. Du3nyeckue M XUMUYECKHME CBOWCTBAa BoAopoJa. Bomopon —
BOCCTaHOBUTEIb. Mepbl 0€301acHOCTH Mpu padoTte ¢ BoaopoaoM. [Ipumenenue Boaopoaa.

Bona. Metosst onpenienieHrsi coctaBa BOJbI — aHAIN3 U CUHTE3. DU3MYeCKue CBOMCTBA
BOJibl. Bosa B mpupojie u ciocoObl €€ 0OUnCTKU. Adpaiiusi BOJIbI. XUMUYECKUE CBONCTBA BOJIBI.
[Ipumenenne Bonpl. Boma — pactBopurens. PacTtBopumMoCThs BelIeCTB B BoJe. MaccoBas 10y
pPacTBOPEHHOTO BEIIECTBA.

KonnuectBennsie oTHOImEHUss B xumuu. KonmuecTtBo BemectBa. Mosib. MonsipHas
Macca. 3akoH AsBoraapo. MoisipHblii 00beM Ta30B. OTHOCHUTENbHAs IUIOTHOCTH Ta30B.
OObeMHBIC OTHOIICHUS Ta30B MIPU XUMHUUYECKUX PEAKITHSIX.

Baxneiimme kiacchl HEOpraHWYeCKUX coequHeHni. OKCUIBI: COCTaB, KiacCU(PHUKAIUS.
OcHoOBHBIE W KHUCIOTHBIE OKcHIbl. HomeHknatypa okcuaoB. Du3nyeckue U XUMHUYECKHE
CBOMCTBA, MOJTYYCHHE ¥ IPUMEHEHUE OKCHJIOB.

Iapokcunpl. Knaccudukarmus ruapokcunoB. OcnoBanmsi. CoctaB. lllemoun wu
HepacTBOpuMbIe ocHOBaHusA. Homenkinarypa. ®usnueckue 1 XMuMHUUECKHE CBOMCTBA OCHOBAHU .
Peakmus neitpanuzanuu. [lonydeHne W mpuMeHEeHUE OCHOBaHMA. AMQPOTEPHBIC OKCHUABI U
TUAPOKCHIBIL.

Kucnoter. CocraB. Kmaccudukanus. Homenknarypa. DPuzndeckue W XUMHYECCKHE
CBOMCTBA KUCJIOT. BBITECHUTENBbHBIN Psii METAIIOB.

Comu. CocraB. Knaccudukanusa. Homenkmarypa. ®dusnyeckue CBOWCTBA COJICH.
PactBopumMocTh coseit B Boje. XuMuueckre cBocTBa cosieil. CriocoObl MOJYYEeHHS COJICH.
[Ipumenenue coieil.

['eneTnueckas cBsI3b MEK/y OCHOBHBIMHU KJIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

JemoncTpanun. O3HaKoMIIeHHE ¢ 00pa3IiaMy MPOCTHIX U CI0XKHBIX BelecTB. CriocoObl
OUMCTKM  BEIIECTB:  KpUCTAUIM3aAlMs,  JUCTWLIALMS,  Xpomarorpadwusi.  OMBITHI,
MOATBEPKIAIOIINE 3aKOH COXPAaHEHUSI MACCHI BELLIECTB.

[Tonyuenue u coOupaHue KHUCIOpPOJAa METOJOM BBITECHEHMsI BO3JlyXa M BOJBI.
Omnpenenenue cocraBa Bo3ayxa. Kownekyus Hegmu, KAMEHHO20 Yels U NPOOYKMOS UX
nepepabomxku.

[lonyyenue Bomopona B anmapare Kuma, mpoBepka BOAOpOJa HA YHMCTOTY, TOpPEHHUE
BOJIOPO/JIa, COOMpaHue BOJIOPOAa METOIOM BBITECHEHHS BO3AyXa U BOBIL.

Awnanns Boapsl. CUHTE3 BOIEI.

3HaKOMCTBO ¢ OOpa3llaMu OKCHIOB, KHCIOT, OCHOBaHMI u coyiei. Heiirpanuzanus

1IEJI0YM KUCIOTOU B MPUCYTCTBUU UHIUKATOPA.

JlabopaTopuble onbITbl. PaccMOTpeHue BeIIeCTB C Pa3IUYHBIMU  (PU3UYECKUMU
cBoiictBamu. Pasnenenune cmecu ¢ momoripio MarHuta. [IpuMepsl GU3NUECKUX M XUMHUYECKUX
sBIeHUH. Peakuuu, WITIOCTpUpPYIOLIMEe OCHOBHBIE PU3HAKU XapaKTEPHBIX peakuu. Paznoxxenue
ocHOBHOTO KapOoHata meau (II). Peakuius 3amerieHust Meu xene3om.

O3zHakoMIieHHE ¢ 00pa3liaMu OKCHJIOB.

Biaumonetictue Bomopoaa ¢ okcuaom menu (I1).

OnbIThL, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA KUCIOT, OCHOBaHUH.

IIpakTnueckne padoTsl



- [IpaBuina TexHUKH 6€30MAaCHOCTH MpH paboTe B XUMHUECKOM KabuHeTe. O3HaKOMIICHHUE C
1a00paTOPHBIM 000PYIOBAaHHEM.

- OunucTKa 3arps3HCHHON IOBAPEHHOW COJIN.

- [IosyueHue u cBOKCTBA KUCIOPOA

- [Tonyyenue BOAOpOa U U3YyYEHUE €TO CBOWCTB.

- IlpuroToBieHue pacTBOPOB COJIEH € ONpPeAEICHHOW MacCOBOM J0JI€il paCTBOPEHHOTO
BELIECTBA.

- Pemenue skcniepuMeHTalIbHBIX 337a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHMYECKUX
COCTMHEHUI.

PacuyerHsblie 3a1aun:

BrrurciieHue OTHOCUTEIIBHOM MOJISKYIIIPHOM MacChl BemecTBa 1o ¢opmysie. Beraucnenue
MacCOBOM JI0JIM 3J€MEHTAa B XMMHUYECKOM COEIMHEHUH. YCTaHOBJIEHHE MpocTeiieil GopMyIbl
BEII[ECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxneHne MaccoBoil 10J11 pacTBOPEHHOTO BEIIECTBA B pacTBOpe. Briuncienrne Maccel
PacTBOPEHHOTO BEIIECTBA M BOJBI [Tl IPUTOTOBIIEHHS pacTBOPA ONpPEAEICHHOW KOHIIEHTPAIUH.

OOBbEMHBIE OTHOLIEHUS Ta30B MIPU XUMHUECKUX PEaKLUsX.

Bbrunicnenuss mo XMMUYECKHM YPaBHEHMSIM Macchl, 00beMa M KOJIMYECTBA BEIECTBA
OJIHOTO W3 TPOAYKTOB pEAKIUU IO Macce HCXOJHOTO BEIIEeCTBA, O0BEMY WM KOJUYECTBY
BEIIECTBA, COAEPIKAILETO ONPEACTICHHYIO OJII0 TPUMECEH.

Paznen 2. IlepuoaMyeckuii 3aKOH M NEPHOAUYECKAS CHCTEMa XHMHYECKHMX
3jemeHTOB /I.U. MenaeneeBa. CTpoenune aroma.

[lepBrie MOMBITKM KiIacCU(UKALMM XUMHUYECKHX dyieMeHToB. [loHaTne o rpymmax
CXOJHBIX 3JEeMEHTOB. EcTecTBeHHBbIE CceMEHCTBa IIENOYHBIX METAIJIOB M TaJOreHOB.
bnaropoansie rassl. Ilepuonnueckuii 3axkon J[.M.Menaeneesa. [lepuonnueckas cucrema Kak
€CTECTBEHHO — HaydyHO€ KJIacCHPUKAIMSI XUMHYECKHUX dJeMEHTOB. Tabmuunas dopma
MpeICTaBIeHUs] Ki1acCu(UKAUU XUMHUECKUX 371eMeHTOB. CTpYKTypa TaOIuIIbI
«Ilepuoguyeckast cucremMa XumMuieckux snmeMenToB JI.M. MennaeneeBa» (kopoTkas gopma): A-
u b- rpynmsl, nepropl. PU3NYECKHUI CMBICH MOPSAIKOBOTO 3JIEMEHTA, HOMEpa Iepruoja, HoMepa
TPYNIBI (71 DJIEMEHTOB A-TpYIIIN).

Crpoenue aToMa: apo M 3JeKTpoHHas o0osiouka. COCTaB aTOMHBIX SA€p: MPOTOHBI U
HEUTpoHbL. M30TOmBL. 3apsaa aTOMHOTO s/1pa, MaCCOBOE YMCIIO, OTHOCUTEIbHAs aTOMHAs Macca.
CoBpemenHast QOpMYIUPOBKA MOHATHS «XUMUYECKUMA STEMEHT.

DnexTpoHHas 000JI0YKa aToMa: MOHITHE 00 PHEPreTUYeCKOM YpPOBHE (3JIEKTPOHHOM
CJI0€), ero eMKOCTH. 3al0JHEHUE AIEKTPOHHBIX CI0EB Y aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO
nepuoioB. CoBpeMeHHast POPMYITHPOBKA MIEPHOTUUECKOTO 3aKOHA.

3HaueHue nepuoanueckoro 3akoHa. Hayunsle poctwkenus J[.M. Menneneesa:
WCIIPABJICHUE OTHOCUTEIBHBIX AaTOMHBIX MaceC, NPEJICKa3aHUE CYLIECTBOBAHUS HEOTKPBITHIX
3JIEMEHTOB, NEPECTAHOBKH XMMHMUYECKHX 3JEMEHTOB B IEpHOaMYecKOoM cucrteme. JKu3Hp U
nestenbHOCTh .M. Menneneena.

JdemMoHcTpanum:

®u3nueckue CBOMCTBA IIEJIOYHBIX METAJJIOB. B3aumonelcTBUe OKCHAOB HATpus,
Maraus, ¢ocdopa, cepbl C BOJIOH, HCCIEIOBAHHE CBONCTB TOJYYEHHBIX IPOJIYKTOB.
B3aumopenictBue HaTpus U Kaius ¢ BoAou. Pu3ndeckre CBOWCTBA raJIor€HoB. B3aumoaencreue
QJIFOMUHUS C XJIOPOM, OPOMOM U HOI0M.

Pa3nen 3. CtpoeHnne BemecTBa.

ONEeKTPOOTPULIATENBHOCT XUMUYECKUX 3J€MEHTOB. OCHOBHBIE BUABI XMMHUYECKOMN
CBSI3U: KOBAJICHTHAs HEMOJISIpHAsl, KOBAJIEHTHAs MOJspHAasi, MOHHAsl. BalleHTHOCTh 371IEMEHTOB B
CBETE JIEKTPOHHOU Teopun. CteneHb okucienus. IIpaBuna onpenenenus creneneil OKUCIEeHUs
JJIEMEHTOB.

JdemoHcTpauuu:

ComnocrapiieHue (pU3NKO-XUMUUECKUX CBOMCTB COEAMHEHHUH ¢ KOBaJICHTHBIMU U
WOHHBIMU CBS3SIMU.



9 kJaacc.
Pa3nen 1. MHoroo6pasue XuMH4eCKNX peaKknuid.

Knaccudukanuss XUMHYECKUX pPEAKIHA: pPeaKklud COCIWHEHUS, PA3JI0KCHHUS,
3amemneHus, oOMeHa.  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIE  peakiuu.  OKHUCITUTEIb,
BOCCTAaHOBUTENb, TMPOIECCHl OKHUCICHHS W BoccTaHOBIeHUs. (CoCTaBlIeHHE YypaBHEHUM
OKHUCJIUTEIBHO -BOCCTAHOBUTENBHBIX PEAKIMI C TOMOLIBIO METO/Ia 3JIEKTPOHHOr0 OanaHca.

TerutoBbie ((HEKTHl XUMHUYECKUX PEaKIUi. DK30TEPMUYCCKHE WU IHIOTECPMUUYCCKUE
peakuuu. TepMOXUMUYECKUE YpaBHEHHS. PacyeTsl 10 TEPMOXUMHUYECKUM YPAaBHEHUSIM.

CkopocTh XUMHUYECKHX peakiuid. DakTophl, BIMSIONIME HA CKOPOCTh XHMHUYECKHX
peakuuii. [lepBoHayanbHOE MPEACTABICHUE O KaTaJu3eE.

O6parumsie peakuuu. [IoHATHE 0 XUMHYECKOM PaBHOBECHH.

XUMHUYECKUE PEaKIMUd B BOJHBIX PACTBOPAX. DJIEKTPOJMUTHI U HEINEKTPOJIUTHI. MOHEL.
Katuons! u annonsl. ['uapatHas Teopusi paCTBOPOB. DIEKTPOJUTUUECKAS] TUCCOIHAIUS KUCTIOT,
ocHOBaHUN U coneil. CnaOble U cuiabHBbIE AMEeKTposuThl. CreneHb auccouuanuu. CreneHb
nuccoranuu. Peakiiuu noHHOTO OOMEHa. YCIOBUS TEUEHHUs PEaKIMii MOHHOro oOMEHa /10
KOHIIa. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHUH B CBETE
MPEACTABICHUIN 00 AJIEKTPOJMTUYECKONU TUCCOIHAIIMN U OKUCIUTEIHHO- BOCCTAHOBHUTEIIBHBIX
peakuuii. [ToHsiTie 0 TMAPOIU3E COJIEH.

JdemoncTpaumnu:

[IpuMmepsl 3K30 - 1 SGHIOTEPMHUYECKUX PEAKIIAMN.

B3anMopeiictBue nHMHKAa C COJSIHOM M YKCYCHOM KHCIOTOW. BzammoneictBue
rpaHyJMPOBAHHOTO IMHKA U [IMHKOBOW MBUIN C CONSTHOM KUCTIOTOM.

B3aunmonetictBue okcuna meau (I1) ¢ cepHOi KMCIIOTOM pa3HOM KOHIIEHTPALIUU TTPH
pa3HBIX TEMIIEpaTypax.

['openue yrist B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

I'openue ceprl B pacIiyiaBI€HHOM CEUTPE.

HcnbiTaHne pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYIO TPOBOIUMOCTb.

JIBH)KEHNE HOHOB B AJIEKTPUYECKOM MOJIE.

IIpakTuyeckue padoTbi:

N3yuenue BIUsAHMS YCIOBUM IPOBEICHUSI XUMUUECKON PEAKLIUU Ha €€ CKOPOCTbh.

Peurenne skcnepuMeHTaNIBHBIX 3a4a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAaHUM
KaK JIEKTPOJIUTOB

JlaGopaTopHble ONBITHI:

Peakuuu o6MeHa Mex 1y pacTBOpaMH AJIEKTPOJIUTOB

Pacuyernblie 3axaun: Boruucienus no TepMOXUMHUUECKUM YPABHEHUSAM PEaKLUM.

Pa3znes 2. Muoroo0pasue BenecTs.

Hemeramnel. Tanorensl. IlonoxeHne B NEPUOJAUYECKONM CHUCTEME XHMMHMUYECKHX
3JIEMEHTOB, CTpO€HHE HMX aToMoB. Haxoxaenue B mnpupone. Puznyeckue U XUMHYECKUE
cBoOlcTBa rasioreHoB. [lonyyeHnue u npuMeHenue rajioreHoB. Xiop. uznueckne u XuMHUYECKUE
ceoiictBa xyopa. [Ipumenenue xmopa. Xnoposomopon. dusnueckue cporcrsa. [lomyuenue.
ConsiHHas kuciaotra U ee¢ conu. KauecTBeHHasl peakiusi Ha XJIOpUA-MOHBI. Pacmno3HaBanue
XJIOpUI0B, OPOMHUJIOB, HOJIUIIOB.

Kucnopon u cepa. ITonoxenue kuciopona u cepsl B [ICXD, crpoenne nx atomos. Cepa.
Amnotponusi cepel. dusmyeckue M XUMHUYECKHE CBoMcTBa. HaxoxkzaeHue B mpupoe.
[Ipumenenne cepol. CepoBomopon. CepoBomoponHas KucioTa M ee couu. KadecTBeHHas
peakiuss Ha cyiabhua-uonel. Oxcupg cepbl (IV). dusmyeckre W XUMUYECKHE CBOMCTBA.
[Ipumenenne. CepHucTas KHcIoTa u ee coiu. KauecTBeHHas peakiius Ha cylbPuT-uoHbl. OKCHI
ceprl (VI). Cepnas kuciota. XMMUYECKHE CBOWCTBA pa30aBICHHOW M KOHIIEHTPUPOBAHHOU
cepHO# kucnoThl. KauecTBeHHas peakius Ha Cynb(aT-uOHbl. XUMHUECKHUE PEAKIUH, JIeKaIre
B OCHOBE IMOJIYYE€HHS CEPHOU KUCIOTHI B IPOMBIIIIEHHOCTH. [[puMeHeHne cepHO KUCIOTHI.



Azot u pocdop. [Tomoxenue azora u dochopa B IICXD, cTpoeHne ux atoMoB. A30T,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, NOJy4YeHHE M TNpuMeHeHue. KpyroBopor aszora B
npupoje. AMMUaKk: (pU3NYECKUE U XMMUYECKHE CBOWCTBA, MOJydyeHHe u npumeHenue. Coun
aMMOHHUA. A30THasi KUCIOTa U ee cBoMcTBAa. OKUCITUTENbHBIE CBOMCTBA A30THOM KHUCIJIOTHI.
[Tomydenne a30THOM KHUCIOTHI B JIaboparopuu. XMMHUYECKHE PEAKIMH, JEKAIIMe B OCHOBE
MIOJIyYEHHUSI a30THOM KHCJOTHI B IPOMBINUIEHHOCTH. lIprMenenue a3otHoi kucnotel. Coau
A30THOW KHUCIIOTHI M UX MPUMEHEHHE. A30THBIC yI00pEHUS.

dochop. Amnorporust pochopa. Puznveckue U XUMUIECKHE CBOKcTBa (ocdopa.
Oxcun dochopa (V). Oprodochopras kucnora u ee conu. DocopHbie yIoOpeHHS.

VYrnepon u kpemuuid. [lonoxenue yriaepona u kpemuus B [ICXD, crpoeHne ux aroMoB.
Yrnepon. Amtotponus yriepoaa. Gusndeckrne v XUMHYECKHE CBOWCTBA yriiepoaa. AxcopOrus.
VYrapuelif ras, cBoiicTBa M (PU3MOJOrMYECKOE AECWCTBUE HA OpraHu3M. YTJIEKHUCIBIH Tas.
VYronpHas kucinora u ee coiu. KauecTBeHHble peakiuu Ha KapOoHaT-noHbl. KpyrosopoT
yraepoja B npupoje. OpraHnyeckue COeJUHEHMs yTriepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuenast kucnorta u ee conu. Cmexno. Llemenm.

Mertannsl. [lonoxenue meramuioB B IICXD JI.M.MenneneeBa, cTpoeHHE MX aTOMOB.
Merannuueckass cBA3b. PU3MYECKHE CBOWCTBA METAUIOB. P aKTUBHOCTH METAJLIOB.
XuMHu4ecKkue cBoicTBa MeTamuioB. OOmme crnocoOb! moaydeHus: MeTauioB. CIutaBbl METAIIOB.
[I{enounsle MeTauibl. [lonoxkeHne MENOYHBIX METAJUIOB B IEPUOJIUYECKON CUCTEME, CTPOCHUE
ux aromoB. Haxoxaenue B mpupojae. MarHuid W KajdblMi, UX BAKHEUIINE COCIUHEHUS.
XecTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

Amomunnil. [TonoxeHne afOMUHNAS B IEPUOJNMYECKON CUCTEME, CTPOCHHUE €ro aToma.
Haxoxnaenue B npupone. Puznyeckue U XMMHUYECKHE CBOWCTBA alfOMUHUSA. AMQPOTEPHOCTH
OKCH/JIa ¥l THIPOKCUJA AITFOMUHUSA.

Kenezo. IlonoxeHue jxene3a B MEPUOJUYECKONM CHCTEME, CTPOCHHME €ro aroma.
Haxoxnenue B mnpupone. dusznueckne M XUMHUYECKHME CBOWCTBA jKene3a. Baxkneimue
COCTMHECHUS JKeJie3a: OKCHUIIbI, TUApokcubl u cosm xenes3a (I11) u xenesa (I1I). KauectBennsie
peakuyu Ha UOHBI.

JdemoHncTpauuu:

@Pu3nuecKre CBOMCTBA IAJIOT€HOB.

[TonyyeHue xJI0pOBOIOPOJA U PACTBOPEHUE €O B BOJIE.

AnnoTtponHsie Moaupukanuu cepbl. OOpasibl IPUPOAHBIX CYIb(UIOB U CYIb(HaTOB.

[Tonyuenue amMmmuaka u ero pactTBopeHue B Boje. O3HakoMieHue ¢ oOpa3namu
MIPUPOIHBIX HUTPATOB, hochaToB

Monenu KpHUCTaUIMYECKUX PEIICTOK aiMasa U rpadura. 3HaKOMCTBO ¢ oOpa3namMu
MIPUPOJIHBIX KAPOOHATOB U CUIIMKATOB

3HaKOMCTBO C OOpasllaMd BaXHEHIIUX COCIUHEHHM HATpHUs, Kajus, MPUPOTHBIX

COCIMHEHUH KalbIUs, pyAaMHU JKeJle3a, COeAMHEHUSIMU allOMUHKA. B3auMoaeiicTBure 111e104HbIX,
LIEJI0YHO3EMEIIbHBIX METAJUIOB U AIFOMUHUS ¢ BOJAOU. CiKUraHue Keye3a B KUCIOPOJE U XJI0pe.

IIpakTuyeckue padboTbi:

[TonyyeHue CoJISIHONM KUCIOTHI U U3yYEHUE €€ CBOMCTB.

Pemrenne skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «Kucmopoa u cepa»

[Tonyyenne amMuaka U U3y4€HHUE €0 CBOMCTB.

ITomy4yenune okcuna yriaepona (IV) u usydenue ero cBoiicts. Pacno3snaBanue kapOOHaTOB.
Pemnrenne skcniepuMeHTAIBHBIX 3a/a4 110 TeMe «MeTaibl U UX COCTMHEHUSI.
JlabopaTopHbIe ONBITHI:
BriTecHeHne ranoreHamMu JIpyr Apyra M3 pacTBOPOB HX COEAMHEHUH.
KauectBeHHbIe peakiuu cynbdua-, cynbQur- u cynbdar- HOHOB B pacTBODPE.
O3zHakomIieHHEe ¢ 00pa3liaMu cepbl U €€ TPUPOTHBIMH COETUHECHUSMHU.
B3aumoneicTBue cosieii aMMOHHUSL CO LIETOYAMMU.



KauecTBeHHbIE peakuy Ha KapOOHAT- U CUJIMKAT- MOHBI.

KauecTBeHHas peakuys Ha yrileKHMCIIBIN Tras.

Nzyuenne o0pa3noB MeTauioB. B3anMojaeiCcTBHE METAUIOB C PAacTBOPAMH COJICH.
O3HakoMJIeHHE CO CBOMCTBaMH U IMPEBpAICHUSIMH KapOOHATOB M THAPOKapOOHATOB.
[lonyuenue ruapoxkcuia aJllOMMHMS M B3aUMOJIEMCTBHE €ro C KUCJIOTaMM M LIEJII0OYaMHU.
KauecTBeHHbIe peakuuu Ha HoHbI Fe?" u Fe3*

Pacyernble 3axaun:

Bbraucienust mo XMMUYECKUM YpaBHEHHSIM MacChl, 00bEMa MM KOJUYECTBA BEIIESCTBA
OJIHOTO W3 MPOAYKTOB pEaKIUU MO Macce HCXOJHOTO BEIIECTBA, OOBEMY WM KOJUYECTBY
BEIIECTBA, COAEPIKALLET0 ONPEACICHHYIO OJII0 TPUMECEH.

Pa3nen 3. Kparkuii 0030p BaskHeilIIMX OPraHU4ecKUX BellecTB.

[Ipeamer opranmueckoi xumuu. Heopranwdeckne M OpPraHMYECKHE COCIUHEHHS.
VYrnepon — ocHOBa xu3HU Ha 3emie. OcCOOEHHOCTH CTPOEHUS aTOMa YIiiepoJia B OpraHMuecKux
COEJIMHEHUSIX.

VYraesomoponsl. IlpenensHbie yriaeBoaopoabl. MeTaH, 3TaH, NPOMAaH — MPOCTEHUIINE
MPEICTaBUTENN TPEJENIbHBIX YIIeBOAOpoaoB. CTpyKTypHBIE (OPMYIIbl  YIJIEBOJIOPOIOB.
l'omonornueckuii psa npeaebHbIX yriieBoAOpoAoB. ['omonoru. dusznueckne U XUMMHAYECKUE
CBOMCTBa MpeleNbHbIX YriIeBoJ0opoaoB. Peakuuu ropenuss u 3aMemieHus. HaxoxnaeHnue B
MIPUPO/IE MIPENIENbHBIX YTIeBOA0PoA0oB. [IpumMenenne metana.

HenpenenbHble yrieBo0po/ibl. DTUICHOBBIN psJl HETIPEAETbHBIX YIIIEBOJOPOIOB.
OtuieH. PU3NYeCKue U XUMUYECKHE CBOMCTBA ITHIICHA.

ALIETUIIEHOBBIN PSAJT HEMIPEIETbHBIX YIIeBOI0POA0B. AlleTiiieH. CBOKCTBA alleTUIICHA.
[IpumeHeHue aneTuieHa.

[IpousBomubie  yrimeBomoponoB. Kparkuit  0030p OpraHMYecKUX COCTUHEHUN:
OJIHOATOMHBIE CHHUPTHI, KapOOHOBBIE KHCIOTHI, CJIOXHbIE OS(QUPBI, KUPbBI, YIJIEBOJBI,
AMUHOKHCIIOTHI, OeNIKU. Posib O€IKOB B OpraHusme.

[lonaTHE O BBICOKOMOJEKYJApPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb nojaumepu3auuu. llommaTuieH, NOJUIpPONUIIEH,
MTOJIMBUHUIXJIOPHI.

JdemoncTpaumnu:

Mogenu MOJEKyl OpPraHMYEeCKUX coeauHeHud. ['opeHume yrieBoAopojoB U
oOHapyXeHHe NpOoAyKTOB ux ropenus. KauectBennas peakuus Ha stuiieH. [lomydyenue stunena.

PactBopenue stunoBoro cnvpra B Bojie. PacTBopeHue ramuepuHa B BOJE.

[Toyuenne wu CBOMCTBAa YKCYCHOM KHCIOTHL. McciemoBaHue CBOWCTB — KHUPOB:
pPacTBOPUMOCTH B BOJE U OPraHUYECKUX PACTBOPUTEIIAX.

KauecTtBeHHbIE peakiy Ha IIIOKO3Yy U Kpaxmall.

OzHakomiieHHe ¢ oOpasnaMu  W3JAEIMH M3  TOJUATUJICHA, IOJIMIPONHUIICHA,

MOJIMBUHUIXJIOPUIA.

[IpakTrueckue paboOThl CrPYNIUPOBAHBI B OJIOKH — XMUMHUYECKHE MTPAKTUKYMBbI, KOTOPbIE
CIIy’aT He TOJIbKO CPEACTBOM 3aKPEIJICHUs] YMEHUI U HABBIKOB, HO TAaKXK€ U CPEICTBOM
KOHTPOJIS 32 KAY€CTBOM MX C(HOPMHUPOBAHHOCTH.
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