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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma MBOY «Pynsuckass COL» mo ucmosib30BaHUIO 000PYTIOBaHUS
neHTpa «Touka pocTa» B y4eOHBIX U BHEKJIACCHBIX 3aHATHAX pa3paboTaHa Ha OCHOBE:!

1.  ®enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccutickoit @eaepanumy (¢ u3M. U A0II., BeTym. B crity ¢ 01.09.2020);

2.  ITlacnopra HanmmoHanbHOTO TIpoekTa «OOpa3oBanue» (yrB. mpesuaunymom Copera
npu [Ipe3unente PO no crpaTernyeckomy pa3BUTHIO M HAIIMOHAIBHBIM MPOEKTAM, MPOTOKOJ OT
24.12.2018 N16);

3. TocymapctBennoit  mporpammbl  Poccuiickoit ~ Denepamnuu «Pa3Butue
oOpazoBanus» (Y1BepxneHa Ilocranosnenuem IlpaBurenscta PO ot 26.12.2017 N1642 (pen.
ot 22.02.2021) «OO0 yTBEpXIEHUH TOCYAApCTBEHHOW mporpamMmbl Poccuiickoit denepannn
«Pa3BuTHE 00pa30OBaHMSY;

4.  IIpodeccuonanpHoro crangapra «llemaror (memaroruueckas AeATEIbHOCTh B
JOIIKOIHPHOM, HAudaJIbHOM OOIIEM, OCHOBHOM OOIIeM, CpeaHeM o0meM oO0pa3oBaHUM),
(BocmiuTatelnb, yuutenb)» (pea. ot 16.06.2019 r.) (IIpukaz MunucTepcTBa Tpyia ¥ COIMAIbHON
3ammutel PO ot 18 oktsa6ps 2013r. Ne 544H, ¢ W3MEHEHHSIMHU, BHECEHHBIMH IIPHKA30M
MunucrepcTtBa Tpyaa u couzamutel PO ot 25 nekabps 2014r. Ne 11151 u ot 5 aBrycra 2016r.
Ne 422n);

5.  IIpodeccuonansuoro crangapra «llemaror 10NOJTHUTENBHOTO 00pa30BaHUs JETEH
u B3pocibix» (IIpukaz MunuctepcrBa Tpyaa u counanbHou 3amuThl PO ot 5 mag 2018 r. N298u
«O0 yTtBepxkaeHuu npodeccuoHanbHoOro crangapra «llegaror TOmoOIHUTENFHOTO 0Opa3OBaHUs
JIETEH U B3POCIBIX»);

6. @enmepallbHOTO TOCYAApCTBEHHOTO0 OOPA30BATENBLHOTO CTaHAApTa OCHOBHOTO
obmero oopazoBanus (Y TBepkaeH nprukazoM MunucrepcTBa oOpazoBanus U Hayku Poccuiickoi
®Denepanuu ot 17 nexadps 2010 r. N1897) (pen.21.12.2020);

7.  @enepallbHOTO TOCYJApPCTBEHHOIO 00pa30oBaTEIbHOTO CTaHAapTa CpPEAHEro
o0miero oopazoBanus (YTBepKIeH npukasoM MuHUCTepcTBa 00pa3oBaHus 1 Hayku Poccuiickoi
Deneparuu ot 17 mast 2012 . N413);

8.  MeToauuecknx pEeKOMEHIAIU 10 CO3MaHHI0 M (PYHKIIMOHUPOBAHUIO JTETCKUX
TexHonapkoB «KBanTopuym» Ha 0a3e oOuieoOpa3oBaTenbHBIX oOpraHu3anuil (YTBEp>KICHBI
pacnopsbkeHueM Mununcrepersa npocsemenus Poccuiickoit @enepanuu ot 12 susapsa 2021 r.
http://www.consultant.ru/document/cons_doc_LAW_ 374695/

Ha 0aze mentpa «Touka pocTa» obecrmeunBaeTcsi peanuzanus 00pa30BaTENbHBIX
IPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKON HaIlpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUAMU 3aKOHOAATENLCTBA B cdepe oOpa3oBaHUS U C Y4ETOM
pekomennanuii denepasibHOrO omeparopa yuyeOHOTo mpenMera «Xumus» . OOpazoBaTenbHas
nporpamMma MO3BOJISIET UHTEIPUPOBATh PeaIu3yeMble MOAXObl, CTPYKTYPY U COAEPKaHHUE MPU
opraHu3anuy oOydeHus XuMuM B 8—9 Kkiaccax, BBICTPOEHHOM Ha 0a3e J1it000ro M3 JOCTYIMHBIX

yueOHo-MeTonudeckux komriekcoB (YMK) . Hcmonws3zoBanue oOopynoBanusi «Touka
poctay npu peanuzanuu naiHoi OII mo3BossieT co3aarh yCIoBUs:

. JUTSL paCIIUPEHHS COACPKAHUS IIKOJIBHOTO XHMHUYECKOTO 00pa30BaHuUs;

. JUISL TIOBBIIICHUS TTO3HABATEIbHOW AaKTUBHOCTH OOYYArONIUXCS B €CTECTBEHHO-
HAy4YHOU 0071acTH;

. I pa3BUTHS JIMYHOCTH peOEHKAa B mporecce OOydeHUsT XHUMHHU, €ro

crocoOHoCTel, (OpMUPOBAaHUS M YAOBIETBOPEHHUS COIMAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPeOHOCTEH;

. UIsE pabOThl C OAApEHHBIMH MIKOJbHUKAMU, OPraHU3allMd WX pa3BUTUSA B
pPa3IUYHBIX 00J1acTAX 00pa30BaTEILHOMN, TBOPUYECKON AEATEIHLHOCTH .

O01mas xapakTepucTUKA Yy4e0HOTr0 npeamMera « XumMusi»



X¥UMHS Kak 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAayK paclpOCTpaHMIIAa CBOE BIMSHUE Ha
BCe 00JacTHM 4YeIOBEYECKOro CYIIECTBOBAHHMA, 3ajJaja HOBOE BHJEHHE MHpa, CcTaja
HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIBTYphl, HEOOXOIUMBIM YCIOBHUEM KU3HU OOIIECTBA:
3HaHHWE XHUMHH CIY>)KAUT OCHOBOM misi (OpMHUpPOBaHMS MHPOBO33PEHHSI UEJIOBEKa, €ro
NpEeCTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (DOPMUPYyEMBbIE XUMHEH
MPEJICTABICHUS] O B3aUMOIIPEBPALLEHUSAX HSHEPrud U 00 DBOJIOLMU BEIIECTB B MPHUPO/IE;
COBpPEMEHHAsi XMMHsl HalpaBiieHa Ha pelleHHe II00aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BHTHUS
YeJIOBEYEeCTBA — CBHIPbEBOM, HHEPreTHUECKOM, MUIIEBOW M JKOJOTHYECKOW Oe30MacHOCTH,
npobJeM 3paBoOXpaHeHHs. B yCIIOBHSIX BO3pacTaroOIIero 3HAYCHUS XMMUHU B KH3HH 0OIIecTBa
CYILIECTBEHHO MOBBICHJIACH POJIb XMMHMYECKOTO O0pa3oBaHusi. B miaHe coumanmuzanudyd OHO
SBIISICTCA OJHUM M3 YCJIOBUH (OPMHUPOBAHMUSA HWHTEIUIEKTa JMYHOCTH U TapMOHHUYHOTO €€
pa3Butusa. COBpEeMEHHOMY 4YEJIOBEKY XHMMHUYECKHE 3HAHHUS HEOOXOAMMBI ISl MPHOOpeTeHUus
OOLIEKYJIBTYPHOTO YPOBHSI, IO3BOJISIOIIETO YBEPEHHO TPYAUTHCA B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOM >KM3HM OOIIECTBA, i OCO3HAHUSA BaXXHOCTU Pa3yMHOTO
OTHOLIEHUS K CBOEMY 3/I0POBBIO M 3[JOPOBBIO JIPYTMX, K OKPYXKAIOLIEH IPUPOIHOHN cpene, I
rPAaMOTHOI'O MOBEACHUS MIPU UCIIOIb30BAHUM PA3ITMYHBIX MAaTEPUAIOB U XUMUYECKHUX BEIIECTB B
MOBCEIHEBHOM KU3HW XHMHUYECKOE OOpa30BaHWE B OCHOBHOM IIKOJIC SIBJISICTCS Oa30BBIM 110
OTHONICHHUIO K CHUCTEME OOILero XuMuueckoro obpazoBanus. [1oaToMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO peajlu3yeT MpUCYyLIUEe OOIIEeMy XHMHUYECKOMY OOpa30BaHUIO KIIIOUEBBIE
[IEHHOCTH, KOTOpbIE€ OTPaKaloT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE U WHIUBUAYAJIbHbBIE
NOTPEOHOCTH. DTHUM OIpPEACTSeTCS] CYIIHOCTh OOIIeH cTpaTeruu OOy4YCHHS, BOCHHUTAHUS W
pa3BUTHS OOYYAIOIIUXCS CPEICTBAMHU yueOHOro mpeamera «Xumus». M3ydenue npeamera: 1)
CHocoOCTBYeT (HOPMHUPOBAHHMIO €CTECTBEHHOHAYYHOH KapTHHBI MHpPA, JOCTHKECHHIO OOIeH u
(GyHKIIMOHAIBHOW TPAMOTHOCTH, Ja€T BO3MOXKHOCTH ISl CaMOPAa3BUTHS JTUYHOCTH. 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAILHBIX U UCCIIE0BATEILCKUX YMEHUH,
HEOOXOJMMBIX KaK B TOBCEAHEBHOH XH3HH, TaK U B NMPO(ECCHOHANBHON NesTeIbHOCTH; 3)
3HAaKOMUT CO crenu(UKONH HAYYHOT'O MBIIUICHHUS, 3aKIabIBAET OCHOBHI LIEJIOCTHOTO B3TJIsia Ha
€IMHCTBO TIPUPOABI W YEJOBEKAa, SBISETCS OTBETCTBEHHBIM J3TanoM B (HOPMUPOBAHHUU
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTM  TOAPOCTKOB; 4) cHocoOCTBYeT  (OpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOIIEHMS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHMUE MOIPOCTKOB

Hazpannble HampaBieHuss B OOydyeHMM XMMHUHM oOOecrneuuBaroTcs creuupuxon
COJIEp/KaHUsl IPEIMETa, KOTOPBIM SIBISIETCA IEJAarOrM4ecKd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOll HayKM XMMHHU Ha OIpene’aeéHHOM a3Ttane e€ pa3BuThs. Kypc XMMUU OCHOBHOM LIKOJIBI
OPUEHTHPOBAaH Ha OCBOECHHE OOYyYarOIIMMHUCS OCHOB HEOPraHMYECKOW XUMHMHU U HEKOTOPBIX
MOHSTUN U CBEJEHUI 00 OTIENbHBIX 00bEKTaX opraHuueckoi xumuu. CTpyKTypa coaepixaHHs
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Mojxofa K ero usydenuto. CopeprkaHue
CKJIQ/IBIBAETCSl U3 CUCTEMBI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbl IOHATUN
0 XuMHYeckoil peakuuu. OO6e 3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 MPUHLUIY
MOCJIEZI0BATENbHOIO Pa3BUTHSA 3HAHMM Ha OCHOBE TEOPETHYECKHX IMPEICTaBICHUM pa3HOTo
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHHS, YPOBHS
nepuoandeckoro 3akona Jl. M. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XMMHUH, YYEHUS O CTPOCHUU
aToMa M XUMHUYECKOW CBSA3M, MPEJCTABICHUNA 00 AJIEKTPOIUTUYECKON IMCCOIMAINU BEIIEeCTB B
pactBopax. TeopeTnueckre 3HaHUSI PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOEHHS M BO3MOXHOCTEH
IIPAKTUYECKOTO TPUMEHEHUS M IIOJIy4€HUs U3Yy4aeMbIX BelIeCTB Takasg oOpraHu3anus
COJIEpXaHUsI Kypca CHOCOOCTBYET TPEICTABICHUI0 XUMHUYECKOW COCTaBIISIONICH HaydHOU
KapTUHBI MHpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcss BO3MOKHOCTh
JUTst OpMUPOBAHHUS Y 00yUaIOLIUXCSl [IEHHOCTHOTO OTHOILLEHUS! K HAYYHOMY 3HaHHUIO U METOJlaM
MO3HAHUS B Hayke. BakHO Taxkke 3aMETUTh, YTO OCBOEHHME COJIEP/KaHUs Kypca MPOUCXOIUT C
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IIPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxkaroumili mup», «buonorus. 5—7
Kiaccs» U «dusuka. 7 Kiace.

Jlannasi oOpa3oBareibHas IporpaMMa 00eCleunBaeT YCBOCHUE YUAIIMMUCS BaKHEHUIITNX
XMMHUYECKHX 3aKOHOB, TEOpPUH U MOHATHH; (popMuUpyeT MpeaCTaBIeHHE O PpOJU XUMHUHM B
OKPY’KaIOIlleM MHUPE U KU3HM 4esoBeKka . IIpu 5ToM OCHOBHOE BHMMAaHHUE YIEISETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeTojaM HX ocyuiecTBiieHus . OZHMM U3 OCHOBHBIX ITPHHIIMIIOB
IIOCTPOEHUS NPOrpaMMBbl SIBISETCS MPUHUUI JOCTYHHOCTH . OKCIEPUMEHTAIbHbIE JIAHHBIE,
IIOJIyYEHHBIEC yYalIMMMCS IPU BBIIOJHEHUU KOJUYECTBEHHBIX OIBITOB, IIO3BOJIAIOT y4YalllMMCS
CaMOCTOATENIBHO [Ie€]1aTh BBIBOJBI, BBIABJIATH 3aKOHOMEPHOCTH . Iloaxonsl, 3aJl0KEHHBIE B
coJiepKaHUEe MPOTrpaMMbl Kypca, CO3Jal0T HEOOXOIUMbIE YCIOBUS JJIsI CUCTEMHOI'O YCBOCHUS
yUYaIIMMHUCS OCHOB HAyKH, Ui 0OecreueHusl pa3BUBAIOLIETO U BOCIUTHIBAIOLIETO BO3ACHCTBUSA
o0yuyeHMsl Ha JIMYHOCTh ydauierocs . @opMupyemble 3HaHUSI TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHUI IKOJIbHUKA, HEHTPAJIbHBIM SJPOM €r0 HAyYHOI'O MUPOBO33PEHUS .

enau 1 0co0eHHOCTH M3Y4YeHUs1 Y4eOHOr0 npeaMera

K HampaBiieHHIO NEPBOCTENEHHONW 3HAUYMMOCTH HpU pealn3alnud 00pa30BaTENIbHBIX
¢yHkuii npeamera «XUMHS» TPAJULIUOHHO OTHOCIT (OpMHpOBaHME 3HAHUM OCHOB
XUMHUYECKON HayKH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUUECKOHN EATEIbHOCTU
YeJ0BEeKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. 3ajladya NpeaMeTa COCTOUT B
(OpMHUPOBAHUM CHUCTEMBl XMMHUYECKUX 3HAHMW — BaXKHEMIIMX (PAaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJO0KEHUH, TOCTYNHBIX 00OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, sI3bIKa
HAyKH, 3HAHUI O HayyHBbIX METO/aX H3YyUEHHUs BELIECTB M XMMHUYECKUX pEaKLUi, a TakkKe B
(GOpMHPOBAHUHU U PA3BUTUU YMEHUN U CIIOCOOOB JAEATEIBHOCTHU, CBA3AHHBIX C INIAHUPOBAHUEM,
HAOJIOZIGHWEM ¥ TIPOBEJCHHEM XHMHYECKOTO OKCIEPUMEHTa, COOJIOJICHHEM IIPAaBHII
6e3omacHoro oOpaleHus ¢ BellecTBaMU B IOBCEJHEBHOW »u3HU. Hapsany c stum wnenu
U3Y4YEHUs I[IpeIMeTa B IpOrpaMMe YTOYHEHbl M CKOPPEKTUPOBAaHbI C YUYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOro oOuiero oOpasoBanus. CeronHs B o0Opa3oBaHMM 0CO00
3HAUYMMOM MPU3HAETCSI HANPABICHHOCTh OOYYEHMS] Ha PAa3BUTHE U CaAMOPA3BUTHUE JIMYHOCTH,
(dopmupoBaHue €€ MHTEJUIeKTa U 001Iel KyabTypbl. OOyueHHe YMEHHUIO YUYUThCS U MPOJOIDKATh
cBOE oOpa3oBaHHE CaMOCTOSITEIbHO CTAaHOBUTCS OJHOW M3 BaKHEHIIMX (YHKIUN y4eOHBIX
IIPEIMETOB.

B cBsi3u ¢ 3TUM NIpU M3y4EHUH IIpeIMeTa B OCHOBHOM IIKOJIE TOMUHUPYIOIIEE 3HAaUCHNE
npuoOpenu Takue e, Kak:

* opMHUpOBaHUE MHTEJUIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOLIMUMCS YCIOBUSAM XKHU3HU;

* HamnpaBIEHHOCTh OOY4YEeHUS Ha CHCTEMaTHYecKoe NpUOOIIEHHEe YdJaluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

* oOecrieueHUE YCJIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETCHHIO OOYYAIOIIUMHUCS OIBITA
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

* (opMHUpOBaHME YMEHMH OOBSCHATh U OLEHHMBAThH SIBICHUS OKPY)KAIOLIET0O MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, TOJTYYEHHBIX PU U3yUYEHUN XUMUU;

* (popmupoBanue y o0yyaromuxcsi TyMaHUCTUYECKHX OTHOIIECHUH, TOHUMAaHUS LIEHHOCTH
XUMHUYECKMX 3HaHHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLIeW MpUPOJHOU
Cpelibl;

* Dpa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY PO U HAIIPABICHHOCTH AaJbHEHIEro 00yueHusl.



Mecto y4yeOHOro npeamera « XumMus» B y4eOHOM IJIaHe
B cucreme oOmero o6Opa3oBanus «XuMHUS» TpU3HAHA OO0S3aTCIBHBIM y4eOHBIM
IOpeIMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOH obnactu «EcTtecTBeHHO-Hay4HbIE
MpeAMEThI». YUEeOHBIM IIJITaHOM Ha €€ M3ydeHue oTBeAcHO 136 ydeOHBIX YyacoB — 1O 2 4 B
HezeNo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO roaM 00y4eHU st

(npakTuueckas 4acTb y4eOHOT0 colepKaHus npeamera yCUJIEHA
MaTepuaibHOTeXHHUECKOl ©0a3oifi nentpa «Touka pocra» / [AETCKOro TEXHOMapka
«KBaHTOpMyM», HCHONB3yeMOro MJsi peanu3alud 00pa3oBaTENbHBIX IPOrpaMM B pPaMKax
MpenojaBaHus XUMHUH )

8 KNIACC 2023/2024 yueonotit 200

Beeoenue

Uro usyuaetr xumus. [IpocTsie u cioxubie BemecTBa. CBONCTBA BEIIECTB. XUMUUYECKHI
31eMeHT. DOopMBbI CyHIECTBOBAHUSI XUMHUUYECKOTO 3JIEMEHTA. XUMHUUYECKHUE SIBJICHUS, UX OTINYHE
oT (pusmueckux sBiaeHUN. JlOCTMXKEHHMS XMMHMM W MX IpaBWIbHOE HCIOJIb30BaHuE. Mcropus
BO3HUKHOBEHHUSI U Pa3BUTUS XUMHUH. POb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUN XUMUYECKOU
Hayku. OCHOBHblE 3aKOHbl XMMHU. OOmIee 3HAKOMCTBO CO CTPYKTYpPOM IEpUOIUYECKON
Tabnuupl: mepuoabl W rpynnbl. Tabmuua JI.M. MenneneeBa Kak CIpaBOYHOE MOCOOHE AJis
MOJIyUYEHUSI CBEICHUM O XMMHMUYECKHUX »djeMeHTaX. (OO003HaueHue XHMUYECKUX DJIEMEHTOB.
[TpoucxoxaeHne Ha3BaHUN XUMHUYECKHX 3JieMeHTOB. Tabnuia MeHnzaeneeBa Kak CIpaBOYHOE
nocoOue JUIst TOyYeHUsT CBEICHUH 0 XMMHUYECKUX dJIEMEHTaX. XUMH4YecKas (opMyia, WHACKC,
koa(uImeHT: 3anucu u yteHue Gopmyn. Macca aToMoB ¥ Mosiekya. OTHOCHTENbHAS aTOMHAs
Mmacca. OTHOcUTENbHAs MOJEKyJsipHas Macca. Pacuer MaccoBOM J01M XMMHUYECKOTO AJIEMEHTA
o opmyse BeliecTna.

Amomel Xumuueckux 371emMenmos

JlokazaTenbcTBa CIIOKHOCTH cTpoeHusi aromoB. OmbiTel Pesepdopaa. I[lnanerapuas
MOJEJIb CTPOEHHsI aTOMOB. XapaKTepUCTUKA HYKJIOHOB. B3auMOCBSA3b NOHSATHI: IPOTOH,
HEUTpPOH, MaccoBoe 4ucio. COBpEMEHHOE ONpENEICHUE MOHATUS «XUMHYECKUU HIIEMEHT».
W3MeHeHus, TpOUCXOIINE C YUCIOM MPOTOHOB, 3JIEKTPOHOB M HEUTPOHOB B COCTABE ATOMOB
XUMUYECKUX 3JeMEHTOB. M30Tombl, Kak pa3HOBUAHOCTh AaTOMOB OJHOTO 3JIEMEHTA.
XapakTtepuctuka 31eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000J04eK aTOMOB 31eMeHTOB. [lonaTue
0 3aBEpIICHHOM M HE3aBEepIIEHHOM 3JIEKTPOHHBIX (dHEpreTHYecKHx) ypoBHAX. PacnornoxeHue
AJIIEKTPOHOB HAa DJHEPreTUYECKUX YPOBHSX, aTOMbl METa/NIOB W HeMeTaioB. HoHbl
MOJIOKUTENbHBIE U oTpullaTenbHble. [loHsTHEe noHa. MoHbI, 00pa3oBaHHbBIE aTOMaMH METAJUIOB U
HemeTaiioB. [ToHsATHE 00 MOHHOH CBSI3M, CXeMbl O0Opa30BaHMs MOHHBIX coequHeHUH. Cxembl
o0pa3oBaHUsl MOJEKYJ. DJIEKTPOHHbIE M CTPYKTypHble (hopmynbl. KoBaneHTHas moisipHas u
HEenoJsipHast XuMuueckue cBsizu. Cxembl oOpa3zoBanus monekyn coenunenuit (HCI, H,O, NH3 u
Ip.). DJNEKTPOHHBIE U CTPYKTYpHBIE (opMyibl. CxeMbl 00pa3oBaHHsS JBYXaTOMHBIX MOJIEKYII
BOJIOPOJIa, XJIOpa, CEphl, a30Ta W Ap. DIEKTPOHHBIE M CTPYKTypHBIE (opmynbl. KpaTHOCTh
XUMHYECKON CBsI3U. [loHATHE O MeTamM4eckod cBsA3W. EnuHas mpupoia XUMHYECKOW CBSI3H.
[Tonsatue 06 arom-uonax. IloHsTne 00 00OOIIECTBIEHHBIX 3JIEKTPOHAX. BrpInonHeHne
yIpa)xHEeHHH, MOATOTOBKA K KOHTPOJIbHOU padoTe.

IIpocmote éeugecmea

XapakTepUCTUKA MOJIOKEHUSI AIEMEHTOB-METAJUIOB U HeMeTauioB B Ilepuonnueckoi
cucreme. CtpoeHre ux aromMoB. PU3MYECKHE CBOMCTBA METAUIOB U HEMETAUIOB — IPOCTBIX
BellecTB. PacyeT OTHOCUTENBHOM MOJIEKYNISIpHOM Macchl (MOBTOpeHue). AJIoTponus Ha
npuMepe ojoBa, (ocdopa, kuciaopoaa u yriaeponaa. KomuuecTBo BemiecTBa M eIUHHIIBI €TO
U3MEpEHUS: MOJIb, MIJIJIUMOJIb, KUiIoMoJib. [TocTositHHas ABoraapo. Pacuer MonekynsapHbIX Macc
BEIIECTB MO UX XUMHUYECKHM QopmynaM. MMWUIMMONSpHAasS W KUJIOMOJSIpHAs MAacChl.
BelntonHeHNE yIIpaKHEHNUH ¢ UCIIOJIB30BAaHUEM MOHATHN «IIOCTOSIHHAsT ABOTaApO», «KOJIUYECTBO
BEIIECTBA», «Macca», «MoJsipHas Macca». OO0oOIIeHHe U 3aKpelieHHe 3HaHWK 10 TeMe
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«KonmnuecTBo BelecTBay, peuieHne SKCIEepUMEHTANIBHBIX 3a1ad. [loHsaTHe o MoisipHOM 00BeMe
razoB. HopmanbHbie ycnoBus. MUIIUMOJISIPHBIA W KWJIOMOJSIDHBIA 00BbeM. BrimosHeHue
YIPaXHEHUH C MCIOJIb30BAaHUEM TOHITHHA «MOJSIPHBIH OOBEM», «KOJIMYECTBO BEIIECTBAY,
«Maccay, «MoJsipHas Maccay. O0o01ieHre 1 3aKkperieHre 3HaHui Ha TeMy «MospHBIi 00beM
ra3oBy, pelIeHne IKCIEPUMEHTAIBHBIX 3a1a4. O0001IIeHne U cucTeMaTu3anus 3HaHui. Pemmenue
3a]a4 U YIpaXHEHHUH ¢ UCIIOJIb30BaHUEM MOHITUN «KOJUYECTBO BEIIECTBAY», «MOJIIPHAs Maccay,
«MOJISIPHBII 00BEMY, «IIOCTOSTHHAsE ABOTaIpO».

Coedunenun Xumuueckux 31eMeHmos

[lonatue o crenenu okucieHus. OrnpeneneHue CTENEHW OKHUCICHHS IO (popmynam
coemuaeHuii. CocrtaBiieHne (opMmyia OWHAPHBIX COCIWHEHUM, OOIIMI Ccroco® WX Ha3BaHUH.
Oxcunpl. CocraBienue ux (Gopmyn u Ha3Banuid. Pacuerst mo ¢gopmynam. CoctaB W Ha3BaHUSA
OCHOBaHUWH, ux Kiaccudukaiusa. Pacyersl mo gopmynam ocHoBanuid. IIpencraBurenu: NaOH,
KOH, Ca(OH),. Pacuersi mo ¢opmynam ocHoBaHuit. CocTtaB M Ha3BaHUS KHUCIIOT, WX
knaccudukanusa. Pacuetst mo d¢opmynam kucnot. IlpencraButenu xkucnor. Pacuerst mo
dopmymnam kucnot. CoctaB u Ha3BaHUs coneld. Pacuerst mo gopmynam coneid. IlpeacraButenu
coneii: NaCl, CaCOj Ca3(PO4),. Pacuerst mo ¢opmynam cojeit. [IpoBepounas pabora 1o
OCHOBHBIM KJIaccaM HEOPTraHMYECKMX BemiecTB. PacueTsl 1o (opMynamM OCHOBHBIX KJIAacCOB
HEOpPraHMYECKUX BelecTB. AMQOTEepHble M KpUCTAJUIMUECKHEe BemiecTBa. Kpucrammmueckue
pemieTky. IIOHATHSA O MEKMOJIEKYIIPHOM B3aUMOJEHCTBUH U MOJIEKYJISIPHOW KPUCTAJUIMYECKOU
pemierke. CBOICTBA BEIIECTB C 3TUM TUIIOM penieTkd. CBONCTBA BEUIECTB C Pa3HbIM THUIIOM
KPUCTAJTIMYECKHUX PELIETOK, UX MPUHAIJIEAKHOCT K Pa3HbIM KjlaccaM coequHeHHil. B3aumocBs3pb
TUTIOB KPUCTAITTMYECKUX PEIIETOK U BUJAOB XUMUYECKOW CBS3U. [IOHATHS O YUCTOM BelIeCTBE U
cMmecH, ux omnuus. [Ipumepsl sxuakux u razoo0pasubix cmeceil. CriocoObl pa3jesneHus cMecei.
[TonsiTvst 0 JONMM KOMIIOHEHTAa CMeCH. BbluncieHne ee B CMECH M pacueT MacChl Wik oObema
BELIECTBAa B CMECH 110 €ro joJje. Pernienne 3a1a4 u ynpaxHEHUM Ha pacyeT 101 (MacCOBOW WUIIU
00BEMHOIT) U HaXOXKJeHUEe Macchl (00beMa) KOMIOHEHTa cMecU. BbIMoHeHne yrnpaxxHEeHUH U
pelieHue 3a1ad.

H3menenusn, npoucxooaujue c eeujecmeamu

CriocoObl OYMCTKH BEUIECTB, OCHOBAaHHBIE Ha WX (HU3UUECKUX CBoicTBaxX. OuucTka
OUThEBOI BONbI, meperoHka Hedtu. [loHATHE O XMMHYECKHMX SBICHUSAX, MX OTIMYUE OT
¢uznueckux. I[lpusHaku M yclOBUS NPOTEKAaHUS XMMHUYECKUX peakuuil. Peakius ropeHus.
KonnyecTBeHHass CTOpOHAa XUMHUYECKHX pPEaKLIMH B CBETE ydeHHUs 00 aToMax M MOJIEKYyJax.
3HaveHne 3aKOHa coxXpaHeHusi macchl BemecTB. Poms M.B. JlomonocoBa u . JlambToHa B
OTKPBITUM U YTBEP)KJIEHUHU 3aKOHa COXpaHEHMs Macchl BemlecTB. lIoHsATHE O XMMHMUYECKOM
YpaBHEHUHU KaK 00 YyCIIOBHOM 3amMcH XMMHUYECKOH peakldy ¢ MOMOIIbI0 XUMUYECKUX (HOPMYIL.
3HayeHne MHJIEKCOB M Kod(pduimentoB. CocTaBleHHE YpaBHEHMH XHMHUYECKHUX PEAKIMH.
Pemenne 3agau Ha HaxOXKJIEHHE KOJUYECTBA, MAacChl WJIM O00bEeMa NpPOAYKTa pEeaKuu IO
KOJINYECTBY, Macce WM 00beMy MCXOJIHOro BellecTBa. Te ’ke pacueTsl, HO C MCIIOJIb30BaHUEM
MOHSATUS «HOJs» (MCXOJHOE BEIIECTBO JAHO B BHUJE PacTBOpa 3aJaHHOW KOHIIEHTpalUM WU
COJICPKUT OTIpeIeIEHHYI0 JOJII0 puMecei). Perenne skcrepuMeHTalbHBIX 3a/1a4, 3aKperieHre
3HaHUN O TeMe «XuMHuYeckue ypaBHeHUs». CyIIHOCTh peakUui pa3joKeHUs U COCTaBJICHUE
YPaBHEHUH peaklUMi, NpojAenaHHbIX ydutTeneM. IIoHATHE O CKOPOCTM XMMHMUYECKHX PpEaKLUi.
Karanuzatopel, ¢epmentsl. CynHocTh peakiuii coeauHeHus. CocraBlieHHe ypaBHEHUUH
peakuui, npoaenaHHbIX yunteneM. CylmHOCTh peakinuil 3aMenieHus. CocTaBieHUE ypaBHEHUN
peakuuii, NpOJETaHHbIX Y4MTeJIeM. Psa aKTMBHOCTM METaJJIOB, €ro HCIOJIb30BaHUE JJIf
IIPOrHO3MPOBAHUS BO3MOXHOCTU TIPOTEKAHUS peakUUid MEXIy MeTalllaMd M pacTBOpamu
KUCTO0T. Peakiiuy BBITECHEHUS! OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH MeTajlslaMu.
CymHocts peakuuii ooMeHa. CocTaBleHHE ypaBHEHMH peakuUui, NMPOAENaHHBIX YYHUTEJIEeM.
Peaknun HeuTpanm3anuu. Y CiIoBUs TEYEHUS PEAKLIUNA MEXAY PACTBOPAMM KHUCIOT, IIEIOYEH U
cojeil Mo KoHna. TWUmbl XMMHMYECKMX peakuuid (M0 MPU3HAKY «UYHCIO U COCTaB HMCXOJHBIX
BEUIECTB U IMPOJYKTOB pEaKIUu») Ha IMpUMEpe CBOMCTB BOJbL. Peakius pasinoxeHus —
AIIEKTPOJIN3 BOABI. Peakuuu cOequHEHMs — B3aUMOJICHCTBUE BOJBI C OKCHUAAMHM METAIIIOB U

6



HeMmeTawioB. lloHAaTHe «ruapokcuael». Peaknuu 3aMelieHuss — B3aWMOJCKHCTBUE BOABI C
HIEJIOYHBIMHU U I1E€JI0YHO3EMENIbHBIMU MeTalaMu. Peakiuun oOMeHa (Ha mpuMepe TUaposn3a
cynbdara amoMuHUS U KapOuaa kKanpuus). Pemenue 3amay u ynpaxkneHwid. IlogroroBka x
KOHTPOJIbHOU pabore.

Ilpocmeitmue onepayuu c eeutecmeamu (XumuyeckKuil NPAKMUKym)

[IpaBuia TexHuKH O€30MACHOCTU MPU OOpalICHUH C JAOOPATOPHBIM 00OPYIOBAHHUEM,
npu paboTe B KaOMHETe XUMHH. 3HAKOMCTBO C J1a00paTopHbIM 000pynoBaHueM. Ou3ndeckue u
XMMUYECKHE PEAKUMHU MpU ropeHuu cBeun. KadecTBeHHBIN cocTaB mouBbl. Cpella MOYBEHHOIO
pactBopa. AHanu3 BoAabl. [Ipo3paunocts Bojbl. [Ipu3HakK XUMHYECKUX pPEAKIMil: BBIIACICHHE
rasa, BbIIaJICHUE OCaJKa, U3MEHEHHE LBeTa BelecTB. KauectBeHHble peakuuu. [Ipurorosnenue
pacTBOpa caxapa M pacyeT €ro MacCoBOM J0JIU B PaCTBOPE.

Pacmeopenue.  Pacmeopwvr.  Peakuyuu  uonnozo  oomena.  OkuciaumenvbHo-
6occmanosumesnbHvle peaKyuu

PactBopel. @usnueckas M XUMHUYECKas TEOpHUsl pacTBOPOB. TemioBble SBIEHUSA INpU
pacTBopeHMM. ['MapaTbl M KpHUCTaUIOTUIPATHI, KPUCTAIIM3alMOHHAs Bozaa. HacelleHHbIE,
HEHACBIIICHHbIC, TEPECHILIEHHbIE PACTBOPBL. XOPOUIO PAacTBOPUMBIE, MaJOPaCTBOPUMBIE U
[PAKTUYECKH HEPACTBOPUMBIE BEILIECTBA. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI. DIEKTPOIUTUYECKAS
JuccolManus U accouuanus. MexaHu3sM JUCCOLMAlUU BEIIECTB C PA3JIMYHBIM THUIIOM CBSI3H.
Crenenb aneKkTponuTuyeckoi nuccounanuu. CunabHble U c1a0ble 3JE€KTPOIUTHI. DIEKTPOIUTHI U
HEIJIEKTPOJUThI. MeXaHu3M JIUCCOLMAlMU BEIIECTB C PA3IMYHBIM TUIOM CBs3U. CTeneHb
ANIEKTpoJInTHYECKON aucconranuy. CuibHble U ciadble 31eKTpoiauThl. MoHbl. CBOMCTBa HOHOB.
Knaccudukanus 1oHOB 10 cOcTaBy (MPOCTHIE U CIOXKHBIE), MO 3apsAAy (KaTUOHBI M aHHOHBI), 110
HAJIMYUIO BOJHON 000J0YKH (THAPOTHUPOBAHUE U HETWApOTUpOoBaHuE). OCHOBHBIE MOJIOKEHUS
TO/M. Peakuuu B BOAHBIX pacTBOpax 3JIEKTpoiauToB. HeoOpartumble u oOpaTuMble peaklUu.
MornekynsipHoe ¥ HOHHOE YypaBHEHHME peakiui. Peaknum wonHOro oOmeHa. Peaxiuun
HelTpanm3anuu. Kuciorel. Mx knaccudukanus mo pa3inuuHbiM mpusHakam. OmpeneneHue
KHUCJIOT KaK 3JIEKTPOJIUTOB, UX JuccolManus. B3aumonelicTBue KUCIOT ¢ METaulaMH, YCJIOBUS
TEUEHUs] ATUX pEeaKUMil. DIIEKTPOXUMUYECKUN Psiji HANPSIKEHUs MeTauioB. B3ammopeiicTBue
KHUCJIOT C OKCHMJAaMH META/VIOB M OCHOBaHUsMHU. Peakuuum HeuTpanuzauuu. B3ammoneinicTBue
KHCJIOT C COJIAIMHU. 3amuch ypaBHEHUH peakiuil (MOJEKYISPHBIX U MOHHBIX) C MCIIOJIb30BaHHEM
Tabyiuubl pacTBOpUMOCTH. OrmpenesneHrue OCHOBAaHUM Kak 3JEKTPOJIMTOB, UX JHUCCOLMALINSA.
Knaccudukanus ocHOBaHHMI MO pa3iMYHBIM TpHU3HaKaM. B3aumoneldcTBHE OCHOBaHMH C
KuciaoTaMu (moBTOpeHue). BsaumopeiictBue mienouelt ¢ consmu  (pabora ¢ Tabiuuen
pacTBOPUMOCTH) M OKCHJAMHU HEMETAIUIOB. Pa3iiokeHne HepacTBOPUMBIX OcHOBaHMH. CocTaB
OKCHJIOB, X Kiaccudukaius. CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCHI0B. Onpenenenue coyen
KaK JJIEKTPOJIMTOB, WX auccoumanus. Knaccupukanus coselt. B3aumopelictBue comeit ¢
MeTaJulaMH, OCOOEHHOCTH OSTHUX peaklMi W B3aUMOJCHCTBUE cojiel ¢ coisiMu (pabota ¢
Tabmuiel pacTtBopuMocTH). B3aumopelicTBue conel ¢ KMCIOTaMM M IIeJIouaMH (TIOBTOPEHHUE).
[TonsiTue O TeHETUYECKOW CBSI3M M T€HETUYECKUX psJlaX METalJIOB U HeMeTasioB. PasnuuHbie
OpPU3HAKU KJIacCUPUKAIMM XHUMHYECKUX peakuuid. OnpeneneHue CTENeHeW OKUCIECHUs
AJIEMEHTOB, OOpa3yIOIIMX BeIIeCTBa pa3nuuHbIX KiaccoB. Peakmuu OBP. Ilonsartue 00
OKHCJIUTEJIE U BOCCTAHOBUTEJIE, OKUCICHUM U BOCCTAHOBJIEHUH. PellleHne pacdeTHbIX 3a1ad 1o
YPaBHEHHUSAM, XapaKTEPU3YIOIUM CBOICTBAa OCHOBHBIX KJIACCOB COEJMHEHHI, U BBINOJIHEHUE
OCHOBHBIX KJIaCCOB COEJUHEHMM JTOro IUIAaHa Ha TE€HETHYEeCKylro cBsa3b. lloaroroBka k
KOHTpPOJIbHOM pabote. MTorosast KOHTposbHas pabora.

9 KJIACC 2023/2024 yuebnwtit 200

Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

CrtpoeHune aToMa, XapakTep IMPOCTOTO BEIIECTBA; CPaBHEHUE CBOKWCTB MTPOCTOTO BEIIECTBA
CO CBOWCTBAaMHU MPOCTBIX BEIIECTB, OOpPA30BAaHHBIX COCETHUMH IO TEPUOAY U MOIATPYIIE
9JIEMEHTaMH; COCTaB M XapaKTep BBICIIETO OKCHJIA, THAPOKCHIA; COCTAB JIETY4Ero BOJOPOIHOTO
coenuHeHus (s Hemerasuia). CBoiicTBa 31ekTponuToB B cBete TDJl. I'eHeTmueckue psiabl

7



Metaula U Hemertayuia. CamocTosTenbHas padoTa ¢ ydaluMmucs. 3akperjieHHe Marepuana.
[TonsiTue o mepexoaHbIx »dnemMeHTaX. AmdorepHOocTh. ['€eHETHUECKHil psJ  MEPEeXO0HOTO
anemenTa. [lepuonnueckuii 3akon u [lepuonnueckas cucrema, crpoeHue aroma. 3Hauenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTuKa IOJIOKEHUsI DJJIEMEHTOB-METAUIOB B Ilepuonnueckoir cucrteme.
CrpoeHue aTroMOB MeTalIoB. MeTalIM4ecKue KpUCTAIIMYECKHE peleTKU. Meramindeckas
XUMHUYECKasl CBA3b. XapaKTEepPUCTHUKA OOIIUX XMMHUYECKUX CBOMCTB METAJJIOB HA OCHOBAaHUU HX
NOJIOKEHUS B OJCKTPOXMMHUYECKOM DSy HampsOKEHHH B CBETE INPEACTaBICHUH 00
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CaMOpOoIHbIE METAUIbl U OCHOBHBIE COEIMHEHUS
METaJuIoB B nipupoae. Baxunenmue pyasl. [lonsaTue o Mmetaiurypruu 1 ee pasHOBUAHOCTAX: MTAPO-
, TUAPO-, anekTpometautypruu. Kopposust metaiioB. CriocoObl 3alIUTHI METANIOB OT KOPPO3HUHU.
OcoOeHHOCTH (PU3UYECKMX W XUMHUYECKHX CBOMCTB IIETOYHBIX METAJIOB. BaxHeimue
COCIMHEHUS INEJOYHBIX METAJUIOB: IIENIOYM, COJIM; UX CBOMCTBa W mnpuMmeHeHue. OOmas
XapaKTEePUCTHKA METAJJIOB BTOPOM TPYNIbI TIaBHON MOATPYMIBI, OCHOBHBIE (DHU3MYECKHE U
XUMHYECKHE CBOMCTBA LIEJIOYHO3EMEIbHBIX MeTa/ioB. Baxkueiimue coenqunenus Ca u Mg, ux
npuMeHeHne. Posb KanmbIisl 1 MarHusi B JKMBBIX opranu3zmax. CTpoeHune aTtoMa, (pu3nuecKkue u
xuMuueckue cpoictBa. Ilpumenenue amomunusa. COEIMHEHUS ATIOMHHUS — OKCHABI M
THIIPOKCUIBI, UX aM(DOTepHOCTh. BaxkHeiimue comu amoMuHus. 3aKpeIUICHUE U CUCTEMaTH3aIHs
3HAHUU MO TJIaBe MEepBOM: 00IIas XapaKTepUCTHKa METalJIOB, XUMUYECKHE CBOMCTBA METaJJIOB.
Pemenune »skcrnepuMeHTANBHBIX 3a7ady, pelieHue ypaBHeHuM. CTpoeHue aroma Keiesa.
Ouznyeckue U xuMudeckue cBoiictpa. [Ipumenenue xene3a. Coenunenus xenesa |l u xenesa
I1l. T'enetnueckue psabl. KauecTBeHHbIE peakliiy HAa MOHBI Kelle3a.

Ceoiicmea memannoe u ux coeOUHeHUul (Xumuyeckuilt npakmuxkym)(3 u).

Pemrenne nenoyexk XuMUYECKUX MIPEBpAIlCHU 10 BapuaHTaM. [loBTOpeHne Ha npakTuke
XMMUYECKUX CBOMCTB METAIOB. 3aKpEIUICHWE 3HAHUW IO PACIO3HABAHUIO M IOJIYYEHHIO
BEILECTB, 3aKPEIUICHUE 3HAHNUI 110 XUMUYECKUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[lonoxxenne HemerawioB B Ilepuoauueckoit cucteme, OCOOEHHOCTH CTPOEHHS HX
atoMoB. Paner D0. Kpucraminueckoe CTpoeHHE HEMETAIOB — IPOCTBIX BELIECTB. AJIJIOTPOIHS.
O30n. CoctaB BO3ayxa. Dusznueckue CBOWCTBA HeMeTauioB. OTHOCHUTETBHOCTh TOHSATUN
«MEeTauD» M «HeMeTall». XHMHUYECKHE CBOMCTBA HeMeTauloB. OKHCIMTENBHBIE CBONCTBA!
B3aUMOJICVICTBUE C METaUIAMM, BOJOPOJOM, MEHEEe OJJIEKTPOOTPULATEIbHBIMA METAJIAMHU,
HEKOTOPBIMU CJIOKHBIMHU BElIECTBAMHU. BOCCTaHOBUTEIBHBIE CBOMCTBA HEMETAIJIOB B PEAKLIUAX
C KHCIIOPOJOM, CJIOKHBIMU BEIECTBAMM-OKUCIHUTEIAMU. MaKpO3JIEMEHTBl U MUKPOIJIEMEHTHI.
PoJsib MUKpPORJIEMEHTOB B JKU3HEAEATEIBHOCTH PACTEHUH, )KUBOTHBIX U UesloBeKa. OpraHndeckue
BellecTBa: Oenku, >Kupbl, yriaeBoabl. depmentbl. Buramuubl. ['opmonbl. [lonoxenue B
Ilepuonnueckoii cucreme J[. 1. MenneneeBa. CtpoeHue aromMa U MoJekynbl. Puznueckue u
XUMHYECKHE CBOMCTBA BOAOPOJA, €ro MojiydeHue u npumeHeHue. OOIas XapakTepHCTHKa
rajjoreHoB. CTpOeHHE aTOMOB TaJIOT€HOB, CTENEHM HUX OKuciIeHHd. CTpoeHue MOJeKyl
raJIOTeHOB. ['aloreHsl — MPOCThIe BEIIECTBA. 3AKOHOMEPHOCTH B U3MEHEHMH UX XUMUYECKUX U
(¢u3nUecKux CBOICTB B 3aBHCHMOCTH OT YBEIMUYEHHs IOPAIKOBOIO HOMEpa XMMUYECKOTO
anemenTa. Kpatkue cBeneHus o xjope, Opome, noxae, ¢prope. Ilonmydyenue XxiopoBonoposa.
X10poBOAOpOA B IIpUpoAE. XIOPOBOAOPOA U COJIsIHAs KHUCIIOTA. XJIOPUIBI, UX IIPUMEHEHHUE B
HapoJIHOM X03sicTBe. [loydeHne raoreHoB METOI0OM IEKTPOIU3a. bHoIorndyeckoe 3HauyeHue
TaJIOTEHOB M HUX coeauHeHud. IlpuMeHenue ranoreHoB. CTpoeHue aroma KHUCIOPOAA.
AmnoTponusi KUCIOpOAa. XapaKTepUCTHKAa XHMHUYECKHUX CBOWCTB KHCIOpPOJa B CBETE
npencrasienuit 00 OBP. Ilpumenenune kucinopoma. CtpoeHue aroma cepbl. AJIOTPOMHSL.
duznyeckue CBOMCTBa poMOUYECKOU cepbl. XapaKTepUCTHKAa XMMHUYECKUX CBOWMCTB CEphl B
cBere mpexacraBieHuil 06 OBP. Baxwneiimme coeaMHEHUS Cepbl: CEPOBOJIOPOJ, CYIb(HIBI,
OKCHUJbl, CEpHHUCTas KHUCIOTa, CYJb(UTHI; HUX CBONCTBA, MOJIYYEHHE U MPHUMEHEHHUE.
Paz0aBieHHas U KOHLIEHTPUPOBAHHAS CEpHAst KMCIIOTA, €€ CBOMCTBA, MOJyYeHHE U IIPUMEHEHHE.
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Peakuuu B3aumoneiicTBus ¢ cepHoil kucnoroil. CtpoeHue atomoB a3zora. CTpOEHHE MOJIEKYIIbI
azora. Ou3nueckne U XMMHYECKUE CBOMCTBA a30Ta B cBete npeactaBieHuit 00 OBP. Ctpoenune
MOJIEKYJIbl aMMuaka. Ou3nvecKkrue CBOMCTBA, MoyuyeHHe, cCoOOUpaHue, paclo3HaBaHHEe aMMUAKa.
XUMHUECKHE CBOWCTBA aMMMAaKa: BOCCTAHOBMTEJIbHbIE M OOpa30BaHME HOHA aMMOHHUS IO
JIOHOPHO-AKIENTOPHOMY MexaHu3My. CoJM aMMOHHS: COCTaB, MOJy4YeHHE, (U3UYECKHE H
xumuueckue cporcrtsa. IIpencrasurenu. Ilpumenenue B HapogHOM Xo03dKcTBe. OKCHIBI a30Ta.
A3oTHas KucioTa, ee cBoiictBa M npuMmeHeHue. Hurparsl, cenmutpel. CTpoeHue aroma.
Annorponusi. CpaBHEHHE CBOWMCTB M NMPUMEHEHUE KpacHOro u Oenoro ¢ocdopa. XumMuyeckue
cBoiictBa ochopa. Oxcun dochopa (V) u opropochopnas kuciora. Conu oprodocopHoi
kucnotel. ®dochop B mpupone. DocopHbie ynobpenus. CrpoeHue aroma yriepoja.
Annorponusi, cBoicTBa Moaudukaumii — anmasza u rpadura. Mx npumenenue. AmMopdHBIi
YIJIEpPOJ U €ro CopTa: KOKC, caxa, JPEBECHBIN yrojib. A1copOuys U ee MPaKTUYeCKOe 3HauYeHHe.
XuMmuyeckue cBoicTBa yrieponaa. OKcuisl yrieposa, UX CBOICTBaA, MOJIyY€HUE U IPUMEHEHHE.
CrpoeHne MOJIEKYJl OKCUAOB yriepoja. YTrojabHasi KUCJIOTa U ee cosid. BaxxHelue kapOoHaThI:
KaJbIIUT, COJa, TMOTAIll — MX 3HAYCHHE W mpuMeHeHHue. Pacmo3naBanue kapoOonaToB. Ilepexon
KapOOHAaTOB B TuapokapOoHaTsl U oOpaTHO. CtpoeHue aroma. CpaBHEHUE €ro CBOMCTB CO
CBOMCTBaMM aroma yriiepona. Kpucrajummyeckwii KpEeMHHMM, CpAaBHEHUE €ro CBOWCTB C
yrinepogoM. Ilpuponnsie coeaunenus kpemHus:: SiOp, CHIMKATBI M aTIOMOCHIHMKATHI.
PasHoBunHocTH cTeksa, ero mpoucxoxzaeHue. Ilomyuenume wuementa. IlpousBoactBo u
IpUMeHeHHue cTekna, (apdopa, nemeHTa. 3akpeluleHue M cUcTeMaTH3alys 3HaHWN [0 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJEHTHAs HEINOJIIpHAs XMMMYecKas CBs3b. PerieHue
SKCHEPUMEHTAJbHBIX 3a/a4 M ypaBHeHMH peakuuidl. [loaroroBka K KOHTPOJIBHOW paboTe.
3akperuieHue M CUCTeMaTH3alus 3HAHWWA 10 TeMe: XHWMHUYeCKHe W (U3NYECKHe CBOWCTBA
HEMETAJUIOB,  XMMHMYECKME  pEakUuuy, KOBAJEHTHAas  MOJsApHas  CBA3b.  PemieHue
AKCIEPUMEHTAJIbHBIX 3a1ad U ypaBHeHMM. [lonroroBka k KoHTpoibHOH pabGote. Pabora Han
OIIMOKaMHU.

Cesoiicmea nememannoe u ux coeounenui (3 u).

Pemenne skcnepumeHTanbHbIX 3azad no teme «lloarpynma kucimopona». Pemenue
AKCIIEPUMEHTAJIbHBIX 3a1a4 1o TeMme «lloarpynmna azora u yrieponaa». 3akperieHue 3HaHUU 10
MIOJIyYEHUIO U PACIO3HABAHUIO Ia30B.

Opzanuueckue eéewjecmea (12 u)

BemectBa opranndeckue u Heopranumdeckue. IIpudunHbl MHOrooOpasus OpraHUYEeCKHX
coenMHeHUN.  BaneHTHOCTb.  XMMHMYECKOE€  CTPOCHME  OPraHMYECKUX  COCIUHEHUM.
MosnekymsipHble U CTPYKTYpHbIE (hOpMYJIbl OPraHUYECKUX CoeqUMHEeHuH. ['oMmonoruueckuil psa
npenenbHbIX y/B. Panukanel. M3omepsl u u3omepus. dusznueckue U XUMUYECKHE CBOMCTBA.
Mertan u »3TaH: cTpoeHue MojeKkyla. [openume wmeraHa u dtaHa. llpuMeHeHue weraHa.
XHUMHYECKOE CTPOEHUE MOJIEKYJIBI dTHIIeHA. J[BOWHAas CBA3b. B3auMopelicTBue sTuieHa ¢ BOAOK.
[Tonmumepusanus stunena. [lonustunen u ero 3Hauenue. [loHsTHE O MpEAEIBHBIX OJHOATOMHBIX
CHUpTax Ha IpUMepe MeTaHoja W JTaHoja. TpexaroMHblii cnupT rauuepuH. OKHcIeHue
ATUJIOBOTO CIUpTA B YKCYCHbIN anbieruf. [lonsrue o6 ampaermpax. OKuciieHUe anbleruia B
kuciaoty. OJHOOCHOBHBIE HENpese/bHble KapOOHOBBIE KHCIOTHI Ha IpPUMEpPE YKCYCHOMN
KHcnoThl. Ee cBolicTBa n npumeHeHue. (CrTeapHHOBas KHUCIOTa Kak INPEACTABUTENb >KMPHBIX
KapOOHOBBIX KHUCIIOT. Peakuus stepucukanuu. Ilonstue o crnoxubix 3upax. Ilonstue o0
aMHHOKHUCIOTax. Peakuuu nonukoHaeHcanuu. benku, MX cTpoeHue W OHONOrMYecKas podb.
[lentuanas cBa3b v nonunentuasl. [lepBudnast cTpykrypa OenkoB. buonornueckue ¢GyHKIUU
6enkoB. CBoiicTBa OENKOB M KaueCTBEHHble peakuuu Ha Oenku. Ilonstme 00 yrieBonax.
I'moko3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemtonosza. Mx Ouomoruueckas posib.
[TouMepsl IPUPOJHBIE U CHUHTETHUYECKHE. Peakuuu mnoauMmepusallMd U IOJUKOHACHCALUU.
[InactMaccel M BOJIOKHA.  3akpelyieHHE M cuUcTeMaTh3auusi  3HaHui.  Pemienue
DKCIIEPUMEHTAJIbHBIX 3a/1a4.

3akpennenue (6u)



O0o0mieHre, 3akperuieHne W CHCTeMaTu3alus 3HaHWM M0 Kypcy XuMuH 9 Kiacca.
[ToBrOopenne mpoitaeHHbix TeM: Ilepuomnueckuii 3akoH u Ilepuoauueckass cucrema, BHUIBI
XUMHNYCCKUX CBSI3€I71 U TUIIBI KpI/ICTaJIHI/I‘ICCKI/IX peH_IeTOK, TUIIBI XUMHWUYCCKUX peaKum”I, KJIACChI
XUMUYECKUX COCMHECHMH. Perenne skcnepuMeHTaIBHBIX 3a]1a4, PEIICHUE YPAaBHCHUH peaKIni.

Meostcnpeomemnvwie ceasu

Peanmu3zanuss MEXNpeIMETHBIX CBsi3ed NpU W3y4YeHUM XUMUU B 8 HM 9 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIOIb30BaHUE KaK OONIMX ECTECTBEHHO-HAYYHBIX IOHATHH, TaK M
HOHSITHUH, SIBISIONIMXCS CUCTEMHBIMHU JUISL OTIENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA
OOmue ecTecTBEHHO-HAYYHbIE MOHSATHSA: HAy4HBIH (haKkT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIM3,
CHHTE3, Kiaccu(uKkauusi, NEePUOJUYHOCTh, HAOIIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEeHNE, MOJENb, SBICHHE, IAapHUKOBBIA A(QeKT, TexHoJorus, marepuansl Dusmka:
MaTepHsi, aTroM, JJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HM30TOI, PATUOAKTUBHOCTH, MOJEKYJa,
NIEKTPUYECKUI  3apsil, TNPOBOJHHWKH, IIOJYNIPOBOJHHUKH, JAUAJICKTPUKH, (HOTOIIEMEHT,
UH/INKATOp, BEIIECTBO, TeJO, OO0BEM, arperaTHOE COCTOSIHME BEIIeCTBa, Tra3, pacTBOD,
pPAacTBOPUMOCTb, KPHCTAUIMYECKass pEIETKa, CIUIaBbl, (U3MYCCKHE BEIUYUHBI, CIHMHUIIBI
U3MEpEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUTaHEeTH, 3BE3bI, Connue. buonorus: dortocunres,
IpIxaHue,  Ouocdepa,  IKOCHCTEMA,  MHUHEpaJbHbIE  yJOOpEHHS,  MHKPOIJIEMEHTHI,
MaKpodJIEMEHTHI, MHUTaTeIbHBIE BemecTBa ['eorpadus: atmocdepa, ruapocdepa, MHUHEPAIBL,
TOPHBIE TIOPOJIBI, TTOJIC3HBIE NCKOIIAeMBbIe, TOTIIIMBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3yJibTAThI OCBOCHHS Y4e0OHOTI0 NMpeaMeTa

Juunocmnuvie  peynomamur  Obyuarowjuiica  noayuum  603IMOMCHOCHL 071
dopmuposanusn credyrowux nuunocmuvix YY/1:

. OIlpeIeIeHuEe MOTUBALIUY U3y4eHUsl y4eOHOro MaTepuaa;

. OLICHMBAHHE YCBAaMBAEMOI'0 Y4eOHOro Marepuasa, UCXOls M3 COLMAIbHBIX U
JIMYHOCTHBIX [ICHHOCTEW;

. HOBBIIIIEHUE CBOEr0 OOpPa30BaTENbHOIO YPOBHA M YPOBHA TOTOBHOCTH K
M3YYEHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBA3aHHBIX C Pa3BUTHEM XMMHHU U OOLIECTBA;

. 3HaHUE IIPABUII IOBEICHUS B UPE3BbIYAHBIX CUTyalUsX;

. OLICHMBAHME COLIMATILHON 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMUEI;

. BJIaJICHHE MpaBHWJIaMU 0€30MacHOro OOpalleHus] ¢ XMMHYECKUMH BEIECTBAMU U

000pyI0BaHKEM, TIPOSIBJICHUE IKOJIOTHIECKOM KYJIbTYPHI .
Memanpeomemmnuie pe3yibmamaol

PeryasituBHbIe

Obyyarowuiica nOxyYUm 603MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOWUX Pe2YIAMUBHBIX
YVI:

. HenenojaraHie, BKIOYas IIOCTAaHOBKY HOBBIX Lieled, mpeoOpa3oBaHue
IIPAaKTUYECKOW 3aJa4d B IIO3HABATEJIBHYIO, CAMOCTOSITEIbHBIM aHAJIW3 YCIOBHW JIOCTHUKEHUS
eI Ha OCHOBE YY€Ta BBIACICHHBIX YYHUTEIEM OPHEHTHUPOB JEHCTBUS B HOBOM Y4eOHOM
MaTepuanie;

. MJIAaHUPOBAHUE MYTH JOCTHXKEHHUS LIeJIEH;

® YCTAHABJICHHUEC MCJICBBIX IMPUOPUTCTOB, BBIACICHUC aJTbTCPHATHBHBIX CHOCO6OB
TOCTHIKEHUS 1IeNT U BBIOOp Hanboee 23eKTUBHOTO criocoba; * yMEeHHe CaMOCTOSTEILHO
KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABJIATh UM; * YMEHHUE NMPUHUMATh pPelleHus: B MpoOIeMHON
CUTYallUu;

. MOCTAaHOBKAa YYE€OHBIX 3a7a4, COCTaBJICHUE IUIaHA U TIOCIEIOBATEIIPHOCTH
JIEeHCTBHI;

® opraHu3anusa pa60qero MECTa ITPU BBIITOJHECHNHU XUMUUYCCKOT'O OKCIICPUMECHTA,
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. NPOTHO3UPOBAHUE PE3yIbTATOB OOyUYEHHsS, OI[CHUBAHUE YCBOCHHOTO MarepHaa,
OLIEHKa KauecTBa U YpOBHS IOJYYEHHBIX 3HAHUI, KOPpEKLus IUIaHa U crocola AeHCTBUS IpU
HeoOxoaumocTH . [lo3HaBarenbHble OOy4YaIONIHMIACS MOIYYUT BO3MOKHOCTD Ui (POPMHUPOBAHUS
CIIEAYIOUIMX MTO3HaBaTeNbHbIX Y'Y /1:

. TIOWCK ¥ BBIJICIICHUE HHPOPMAIIHH;

. aHaJIU3 yCIOBUI M TpeOoBaHUM 3a1a4yM, BHIOOp, COMOCTaBICHUE U OOOCHOBAaHUE
croco0a pelieHus 3aa4Hu;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIOCOOOB PEIICHHS 3a7a4d B 3aBUCUMOCTH OT
KOHKDPETHBIX YCIIOBUH;

. BBI/IBIDKEHUE M 000CHOBaHME TUIIOTE3bI, BBIOOP criocoba e€ mpoBepKHu;

. CaMOCTOSITENIFHOE CO3[aHHE AJITOPUTMA JIEATEIbHOCTH MPHU PEUICHUH MpoOiieM
TBOPYECKOTO M MIOMCKOBOT'O XapaKkTepa;

. YMEHUS XapaKTepPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOWCTBAM;

. ONKCHIBAHUE CBOMCTB: TBEPBIX, KHUAKHX, FA3000pa3HbIX BEIIECTB, BBIICICHUE UX
CYIIIECTBEHHBIX MPU3HAKOB;

. n300pakeHHe COCTaBa MPOCTEHUILINX BEIIECTB C MOMOIILI0 XUMHUYECKUX (HOpMYIT U
CYITHOCTH XUMHYECKHUX PEAKIUHA C TTOMOIIBIO XUMUYECKIX YPAaBHECHUI;

. poBeJIcHNE HAOIIOACHU, ONMCAHNE TIPU3HAKOB U YCIIOBUI TEUEHUS XUMUYECKUX

peaKkuuii, BBIMOJHCHUE XUMHUYECKOTO IKCIICPUMEHTA, BEIBOJIBI HA OCHOBE aHAJIM3a HAOJIOICHUN
32 JKCHEPUMEHTOM, peIIeHHE 3ajay, MOJYYEHHE XUMHUYECKOM HHGOpMAluu U3 Pa3IUYHBIX
HUCTOYHUKOB;

. YMEHHE OpraHU30BbIBATh UCCIIEIOBAHUE C LIEIbI0 IPOBEPKU TUIIOTES;

. YMEHHE JIeJIaTh YMO3AKIIOUYCeHUS (MHIYKTUBHOE H 110 aHAJIOTUH ) U BBIBOJIBI,

. YMEHHE OOBEKTHUBHO OLEHWBAaTh WH(MOPMALMIO O BELIECTBAX M XHUMHUYECKUX
mporeccax, KpUTHIECKH OTHOCUTRCS K TICEBAOHAYYHON HH(DOpMAIIHH.

Kommynuxamuenwie

Obyuarowuiics  Noayuum  803MOJCHOCMb Ol opmuposanusi  Ciedyrouux
KoMMyHuxamusnvix YV/{:

° IMOJIHOC W TOYHOC BBIPAKCHHUEC CBOUX MBICJICH B COOTBETCTBHH C 3agadyaMu H
YCJI0OBUSAMU KOMMYHUKAIIUUN;
° AZICKBATHOC MHCIIOJB30BAHNEC PCUYCBLIX CPCACTB Jid Y4YaCTUsA B IOUCKYCCHUH H

apryMeHTalluu CBOEH MO3UINH, YMEHHE MPEICTaBIATh KOHKPETHOE COAEpP)KaHUE C COOOIICHUEM
€ro B MUCbMEHHOMW U YCTHOU (opme, orpeiesieHne Croco00B B3aUMOICHCTBUSI, COTPYTHUUYECTBO
B IIOUCKE 1 cOope nH(popMalnu;

. ornpezeneHue crnoco0OB B3aWMOJAEWUCTBUSA, COTPYIHUYECTBO B IOUCKE U cOope
uHpOpMallMK, yJacTHe B Juajore, IJIaHWPOBaHME OOLIMX CIOCOOOB palOThI, MPOSBICHUE
YBa)XUTEJILHOTO OTHOLLIEHUS K APYTUM yUallluMCs;

. ONMCAHNUE COACPKAHMS BBINOIHAEMBIX IEHCTBUI C LEIbI0 OPUEHTUPOBKH B
IIPEAMETHONIPAKTHYECKON IEATEIbHOCTH;

. YMEHHMsI YUUTHIBaTh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMU Pa3INYHBIX
MTO3ULIMNA B COTPYJHUYECTBE;

. dopmynupoBaTh COOCTBEHHOE€ MHEHHME M TO3MILHUIO, apryMEHTHpPOBaTh M
KOOPJAMHHUPOBATh €€ C MO3ULUAMU NapTHEPOB B COTPYAHUYECTBE MpPU BbIPAOOTKE O0OLIETO
pELICHUS B COBMECTHOM JEATEIBHOCTH;

. OCYHIECTBIATh  B3aMMHBIM  KOHTPOJb M  OKa3blBaTb B  COTPYIHHUYECTBE
HE00XO0/IMMYIO B3aUMOIIOMOIITb;

. IUTAHUPOBATh OOIIUE CIIOCOOBI PAabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIIHIO,
OLIEHKY JeiicTBUI apTHEPa, yMETh yOeKIaTh;

. HCIIOJIb30BATh aJIEKBATHBIE S3BIKOBBIE CPE/ICTBA JJIsi OTOOpaKEeHUsI CBOUX YYBCTB,
MBICJIEH, MOTHBOB U MOTpeOHOCTEN; 0TOOpaXkaTh B peur (onucaHue, 00ObICHEHHE) CoAep KaHue
coBeplIaeMbIX JEUCTBUN, Kak B (popMe rpOMKOW COIMAIM3MPOBAHHOW peud, Tak U B dopme
BHYTPEHHEN peuy;
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. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIUIO, WCIONB3YS CpEICTBA YCTHOW H
NUCbMEHHOW KOMMYHHMKAllMd Tpu paboTe ¢ TeKcTaMu Yy4yeOHHMKAa U JOMOJHUTENbHON
JUTEPATypPOid, CIPABOYHBIMH TAOJIHMIIAMH, IMPOSBISATH TOTOBHOCTh K YBAXKEHWUIO MHOM TOYKHU
3peHus npu 00CYKIECHUH PE3yJIbTaTOB BHIIOJIHEHHON pabOTHI.

IIpeomemnvimu peyromamamu uzyyenus npeomema «Xumusay 6 8 Knacce aA613a10mcs
cieoyroujue ymeHus:

1. B nosnasamenvrotui cghepe:

JIaBaTh OIPEACIICHUs] M3YYCHHBIX IOHSATHH: BEIIECTBO (XMMHUYECKHM 3JIEMEHT, aToOM, HOH,
MOJIEKYJIA, KPUCTAIIMYECKAsA PELIETKA, BEIIECTBO, IPOCTBIE U CIOKHBIE BEMIECTBA, XUMHUYECKas
dbopmysa, OTHOCUTENbHAS aTOMHAsl Macca, OTHOCUTEIbHAs MOJICKYJISIpHAs Macca, BaJICHTHOCTD,
OKCHUJIBI, KHCIIOTBI, OCHOBaHHWs, COJH, aM(OTEPHOCTh, HHIUKATOP, MEPUOJUYCCKUI 3aKOH,
MepuoauYecKas CHCTeMa, IepHoJUYecKas TalnuIa, H30TOIbI, XUMHYECKas  CBS3b,
ANIEKTPOOTPHUIIATEIBHOCTh,  CTENEHb  OKUCJIEHUS, DJIGKTPOJUT); XUMHUYECKas  peaKius

(XuMHUYECKOEe  ypaBHEHHE, TCHETUYECKasi  CBA3b,  OKHUCJICHHE,  BOCCTAHOBIICHHE,
JIIEKTPOJINTUYECKAS Jucconyanus, CKOpOCTb XUMHUYECKON peakuun);
* OIKCHIBATh JIEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO IPOBEACHHBIE SKCIIEPUMEHTBI, UCIIOJIb3Ys
U1 3TOr0 €CTECTBEHHBIN (pycckuit, POZIHOIN) SI3BIK U SI3BIK XUMUH;
ONMCHIBATh U PA3IMYATh HM3YYEHHBIE KJIACCHI HEOPTaHWYECKUX COEAMHEHUH, IPOCTBIE U
CIIOKHBIE BEILECTBA, XUMUYECKHE peakuuu;
KJ1accu(uIpoBaTh W3YYEHHBIC 00BEKTHI u SIBJICHUS;
HaO0JI01aTh JEMOHCTPUPYEMBIE M CAMOCTOSTEIBHO IPOBOJUMBIE OIBITHI, XUMHYECKHE
peakuuu, IIPOTEKAOIUE B pupoe " B ObITY;

ACJIaTb  BBIBOJBI MW YMO3AKJIIOYCHHUA U3 Ha6JIIOI[€HI/II>'I, HN3YUYCHHBIX XHUMHYCCKUX
3aKOHOMepHOCTCI>'I, IIPOIrHO3UPOBATH CBOMCTBA HCU3YUCHHBIX BCILICCTB II0 QAHAJOIUU CO

CBOMCTBaMH HU3y4YCHHBIX;
CTPYKTYPUPOBaTh M3Y4YCHHBIH MaTepual M XMUMHUYECKYI0 HH(POPMALMIO, MOIYYEHHYIO U3
IPYTux VCTOYHHKOB;
MOJIEIUPOBaTh CTPOECHHUE AaTOMOB 3JIEMEHTOB NEPBOr0O — TPETHEr0 MEPUOJOB (B pamKax

M3YYEHHBIX MOJIOXKEeHUH Teopun . Pesepdopa), ctpoeHne mpocTeHIIMX MOJIEKYII.

2. B yenHocmHo-opuenmayuoHHou cgepe:
aHAJIM3UPOBATh M OIEHUBATh TMOCIEICTBUS I OKpY’XKAaIoUlel cpeabl OBITOBOW U
IIPOU3BOJICTBEHHOM JESITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ epepaboTKOM BEIECTB.

3. B mpyoosoti chepe:
* IPOBOJIUTH XUMUYECKUIN IKCTIEPUMEHT.

4. B cgpepe bezonacnocmu sHcusHedessmenrbHOCmL:

* OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHHSX, OKOTaX M IPYTUX TPaBMaX, CBSI3aHHBIX
BEIIIECTBAMHU U JJaOOPaTOPHBIM 000PYJOBAHUEM.

ONKCBHIBATh CBOMCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS HX
CYIIECTBEHHbIE PU3HAKHY;

* XapaKTEepHU30BaTh BEIIECTBA II0 COCTABY, CTPOCHHIO M CBOWCTBAM, YCTaHABJINBATh
NPUYMHHO-CJIEICTBEHHBIE CBA3U MEX/Y JAHHBIMU XapaKTePUCTUKAMU BEILECTBA;

* PAaCKpBIBaTH CMBICII OCHOBHBIX XHUMHUYECKHUX IOHATHH «aTOM», «MOJICKYIIay,
«XUMHMYECKHH DIIEMEHT», «IIPOCTOE BEIECTBO», «CJOXKHOE BEIIECTBO», «BAJIEHTHOCTHY,
UCTIONB3Ys 3HAKOBYIO CUCTEMY XHUMHM;

* n300pakaTh COCTAaB NPOCTEHIINX BEIIECTB C IOMOINBI0 XMMHUYECKUX (opMyn H
CYIIHOCTh XMMHUYECKHX PEaKIUii ¢ TOMOIIBI0 XUMHUIECKUX YPAaBHEHHIA;
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* BBIYMCIIATE OTHOCHUTEJIBHYIO MOJIEKYJISPHYIO M MOJISIDHYEO MAaccChl BEIIECTB, a TaKXkKe
MacCOBYIO JIOJIF0 XUMHMYECKOIO 3JIEMEHTa B COEAMHEHUSX JUIl OLEHKM MX IPAaKTUYECKOH
3HAYUMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCJIOTHI, COJIU;

* KJ1TacCU(hUIMPOBATH OKCHJIBI U OCHOBAHUS 10 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCA J1a00PATOPHBIM 000PYIOBAHNEM U XMMUYECKOH MOCYIO0H;

* IPOBOJIUTH HECJIOKHbIE XMMUYECKHE OTBITH M HAOIIOACHUS 32 M3MEHEHUSIMHU CBOMCTB
BEIIECTB B IIpolecce MX MpEeBpalleHUi; cOOI0AaTh MpaBWila TEXHUKM O€30IacHOCTH IpU
IPOBEICHUH HAOIIOJCHUN U OTIBITOB;

* pa3iM4aTh SKCIEPUMEHTAIBHO KHCIOTHl M INENOYM, IOJIb3YSICh HWHIAMKATOPaMH;
0CO3HaBaTh HEOOXOIUMOCTH COOJIIOJICHHSI Mep 0e30MacHOCTH NpU OOpaIleHUH C KUCIOTaMU U
I1EJI0YaMHU.

* PacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. 1. Menaeneesa;

* OMMCHIBATh M XapakTepu3oBaTb TaOIMUHYIO (OpMYy MEPUOJUYECKON CHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB;

* XapaKTepu30BaTb COCTAaB aTOMHBIX fJ€p M paclpeseleHue Yucia 3JIEKTPOHOB IO
AIIEKTPOHHBIM CJIOSIM AaTOMOB XMMHYECKHX 3JEMEHTOB MalbIX I[E€PUOJIOB MNEPUOANUECKOMN
CHCTEMBI, a TAKXKe KaJlus U KaJIbIHs;

* pa3nauyaTh BUJIbI XUMUYECKOM CBS3U: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJIINYECKYIO;

* 1300pakaTh 3JIEKTPOHHO-WOHHBIE (OPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMHUYECKUMHU
CBSI3IMU Pa3HOTO BU/JIA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEILECTB OT CTPOEHHUS UX KPUCTAUINYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METATTMUECKUX;

* XapaKTepU30BaTh XUMHUYECKUE DJIEMEHThl U UX COEIMHEHUS HA OCHOBE IOJOXKECHUS
3JIEMEHTOB B MEPHOMUECKON CUCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUECHHUE MEPUOJIUYECKOr0 3aKOHA U
NEpUOJIMYECKON cucTeMbl XuMmHuueckux ayemMeHToB /[l 1. MenneneeBa; ¢ OOBACHATH CYyTh
XUMHUUYECKHUX IPOLECCOB U UX MPUHLUMIIUAIBHOE OTINYHE OT PUINUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIIOBUS IPOTEKAHNUS XMMHUUECKUX PEAKIINM;

* YCTaHABIIMBATh NPHUHAJJICKHOCTh XMMHUYECKON peakUuy K ONpeAeIEHHOMY THUIY IO
OJTHOMY M3 KJaCCU(PMKAIIMOHHBIX MPHU3HAKOB: 1) MO YMCIY M COCTaBY MCXOJAHBIX BELIECTB U
IOPOAYKTOB peakuuu (peakuuu COEAMHEHHUs, pa3JIokKEeHMs, 3aMelleHus U oOMeHa); 2) mno
BBIJICJICHUIO WM TOIJIOUICHUIO TEIUIOTHl (PEeaKLUUU HK30TEPMHUYECKUE M HJIOTEPMUUYECKHE);
3) M0 M3MEHEHUWIO CTENeHEeW OKUCICHHS XUMHYECKUX DJIEMEHTOB (PEaKIMH OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE); 4) 110 0OpaTUMOCTH Tpoliecca (peakuu o0paTUMble U HEOOpaTUMBIE);

* COCTABJISATh YPABHEHUS SJICKTPOJUTHYECKOW AUCCOLMALMU KUCIOT, LIEJIOYEH, CONeH;
NOJIHBIE M COKpalEHHbIE MOHHBIE YPABHEHHUS peakUuil OOMEHa; ypaBHEHHsI OKHCIHUTEJIBbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIuil;

* IPOrHO3UPOBATh MPOIYKTHI XUMHUUECKUX PEaKIMid 10 (GopMysiaM/Ha3BaHUSAM HCXOTHBIX
BEIIECTB; ONPEJESITh UCXOIHbIE BELIECTBA 10 (opMysiaM/Ha3BaHUSIM MPOJTYKTOB pPEaKLIUU;

* COCTaBJIATh YPaBHEHUS PEAKIUHA, COOTBETCTBYIOIIMX MOCIEA0BATENILHOCTH ((«IIETTOUKE»)
MpEeBpaleHN HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIIBIISITH B IIPOLIECCE DKCIIEPUMEHTA MPU3HAKH, CBUIETEIBCTBYIOUIME O MPOTEKAHUU
XUMUYECKON PEAKIINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM 0JIE PACTBOPEHHOIO BEILECTBA,

* OIPENENSITh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT M LIEJIOUEH MO HW3MEHEHHIO
OKPAaCKH UHJIUKATOPOB;

* IPOBOJUTH KAUECTBEHHbIE pEaKLMU, OATBEPKIAIOIINE HATMYME B BOJHBIX PacTBOPAx
BELIECTB OTAEIbHBIX HOHOB

* OIPENeNITh MPHUHAIEKHOCTh HEOPraHWYECKUX BEUIECTB K OJHOMY M3 H3yYEHHBIX
KJIACCOB/TPYIII: METAJJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

13



* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* ONPEAEIATh BaJIGHTHOCTh U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (HOPMYJIbl HEOPraHMYECKUX COCJMHEHUH 110 BAJECHTHOCTSAM M CTEHCHIM
OKHCJICHUSI 3JIEMEHTOB, a TAKXKe 3apsiiaM MOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHMI U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHMsI PU3UUECKUX M XUMUYECKUX CBOWCTB MPOCTHIX
BEIIECTB (METAJIOB M HEMETAUIOB) W WX BBICIIUX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTAMU
BTOPOIO U TPETHErO IIEPUO/IOB;

* Ha3pIBaTh OOIIME XHMMHUYECKHE CBOMCTBA, XapaKTEpHbIC IS TPYMNI OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XMUMHUYECKHE CBOICTBA, XapaKTEpHBIE A KaXKIOTO0 M3 KIIACCOB
HEOPraHMYECKUX BEIIECTB: KUCJIOT, OCHOBaHUH, COJIEH;

* IPUBOJUTh  NPUMEPHl  pEaKUUH, MOATBEPKAAIOIIUX  XUMHUYECKHE  CBOICTBa
HEOPraHMYECKUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAaHUH U COJIeH;

* OIPENENATh BEUIECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTEIb B OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUX;

* COCTaBJIATh OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIA OaslaHC (1711 M3YUYEHHBIX pPeaKiuil) 1o
IPEUIOKEHHBIM CXeMaM PEeaKIIMii;

* IPOBOJUTH J1aO0OPAaTOPHBIE OMbBITHL, MOATBEPXKAAIOIINE XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEILECTB;

IIpeomemnvimu pesynomamamu uzyueHus npeomema «Xumua» 6 9 Knacce A61110mces
cneoyouue yMEeHus:

1. B nosnasamenvhoti cghepe:

* J1aBaTh OMNpPEACJICHUS M3YYCHHBIX IMOHSATHUN: BEHIECTBO (XMMHYECKUN SJIEMEHT, aTOM,
WMOH, MOJIEKYJa, KpUCTAJNIMYecKas pelleTKa, BEIIeCTBO, IMPOCThIE M CIOKHBIE BEIECTBa,
XuMHu4eckast (opMysa, OTHOCHUTENIbHAs aTOMHAsi Macca, OTHOCUTEIbHAsi MOJEKYJsipHas Macca,
BaJICHTHOCTb, OKCHJbI, KHCJOTHI, OCHOBAHMSI, comu, ampOTEepHOCTh, HHIUKATOP,
NMEePUOIUYECKUI  3aKOH, TMEpPUOJUYECKass CHUCTEeMa, TEpUOJUYECKas TaOJuIa, W30TOIbI,
XUMHUYECKasi CBA3b, ANEKTPOOTPHUIATENILHOCTD, CTETIEHb OKUCIICHUS, SJEKTPOJINT); XUMUYECKas
peakiusi (XMMHUYECKO€ YypaBHEHHE, TEHETHYeCKas CBs3b, OKHCIECHHE, BOCCTAaHOBJICHHE,

ANEKTPOJIUTUYECKAS Jcconanus, CKOPOCTb XUMUYECKON peaxIumn);
* OMHCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSITEILHO MPOBEJCHHBIE YKCIIEPUMEHTHI, UCTIOIb3YS
JUTSt 3TOTO €CTECTBEHHBIN (pycckuii, pOIHOM)  s3BIK M SI3BIK  XHMHUH;
OMHUCHIBATh W pa3iinyaTh H3y4YEHHBIE KJIACChl HEOPTaHWYECKUX COEAMHEHUH, MPOCThIE U
CJI0KHBIE BEILIECTBA, XUMUYECKHE peaxkuuy;
KJIacCU(PUITUPOBATH W3yYCHHbIC 00BEKTHI u SIBJICHUS;
HAOMOIaTh JEMOHCTPUPYEMbIE M CAMOCTOSTEIBHO MPOBOJUMBIC OMBITHI, XUMHYECKHE
peakuuu, MPOTEKAIOIINE B pupoje u B OBITY;

JenaTh BBIBOJBI W YMO3aKIIOUEHUS H3 HAOMIOACHWMA, W3YYEHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOWCTBA HEM3YUCHHBIX BEIIECTB 10 AaHAJIOTHU CO

CBOMCTBaMH U3Y4YCHHBIX;
CTPYKTYpUpPOBaTh H3YYEHHBI MaTepual U XMMHUYECKYyH0 HH(GOpPMalUIo, MOJYYEHHYIO W3
JIpYrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHHUE aTOMOB 3JIEMEHTOB IEPBOIO — TPETHETO NEPUOAOB (B paMKax

U3y4eHHBIX MOJIOXKeHu Teopun  D. Pezepdopra), ctpoeHue npocTelmx MoaeKyI.

2. B yennocmHo-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHHUBATh IOCIEJICTBUS AJI OKpYyXaromiel cpeabl ObITOBOM M
IIPOM3BOJICTBEHHOH JIEATEILHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKOMN BEIIECTB.

3. B mpyooeoti cghepe:
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* IPOBOAUTD XUMHYECKHI 9KCIICPUMCHT.

4. B chepe besonacnocmu HcuzHeOesmenrbHOC:
* OKa3bIBaTh MEPBYIO MIOMOIb IIPH OTPABJICHHSX, 0’KOTaX U APYTUX TPaBMax, CBS3aHHBIX
C BEIIECTBAMU U Ja0OPAaTOPHBIM 000PYIOBAHHUEM.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC (68 YACOB)
Ha3zeanue Tema ypoxa Ocnoenvie euovt oeamenvnocmu | Hcenonv3os
pazoena oOyuarwwuxcsa anue
o0bopyooea
HUus
uemmpa
«Touka
Pocmay
Beeoenue (5u) | 1.1lpeomem xumuu. | Ciymanue OObSICHCHHIA YIUTEIS.
Bewecmsa. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OOBsicHeHrEe HAOI0TaeMBIX SIBJICHH.
2.1lpespawenus
pespaty Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
gewecms. Ponv C N
JyIIaHUE OOBSCHCHUN YIUTEIISL.
XUMUU 6  JHCUZHU
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
yenoseKa.
3. Kpamxuii  ouepk | Ciynianue oObsICHEHUH YIUTEIIS.
ucmopuu pazsumusi | CaMoCTOsTeNIbHAS padoTa ¢ YYCOHHUKOM.
Xumuu. OTtbop ™ cpaBHEHHE Marepuaiza I0
HECKOJIbKUM HCTOYHHKAM.
4.11CX2 J[.U. | Cnymianue oObsICHEHUN YUUTETIS. HaTtaux
Menoeneesa. 3naxu | CamocrosiTenbHast paboTa ¢ yaeOHUKOM. | BBICOKOH
XUMUYECKUX Pabora c Tabnuneit Menzaeneesa. TEeMIEpaTyp
2/1eMEeHMO8. Pabota ¢ kapToukamu. bl, JlaTumk
TeMIeparyp
BI
TJTATUHOBBIN
5. Xumuueckue
Amnanuz popmyi.
Gdopmynvl.
Omuocumenvhas Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
AmoMHas. 1 | Ka4eCTBEHHBIX 3a]1a4.
MONEKYIAPHAs CJ'IYIHaHI/Ie 00BICHEHHT YUUTCIIA.
Mmaccoi. PaGora B mapax.
Pabota B rpynmax.
1. aTYUK
Amomnt Ocnosnvie Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM. A .
XUMUYECKUX | c8e0eHUs 0 . BBICOKOM
Cnymanue oObSICHEHUN yUUTENS.
Inemenmoe CIMpOEHUU AMOMOE. |~ TEeMIepaTyp
aMoCTOsATeNbHas paboTa ¢ yYeOHUKOM.
(8u) Hzomonwi. b, JlaTumk
TEeMIepaTyp
BI
TJIATUHOBBIN

2. Cmpoenue

Crnymanue 0ObSICHEHUN yUUTEs.
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9NEeKMPOHHBLX CamocrosTenpHas paboTa ¢ yUeOHUKOM.
obonouex amomos. | Pabota ¢ Tabnuieit Menneneena.
Hszmenenue uucna | Pabora c KapTOYKaMH.
NEKMPOHOB Ha | Pabora B mapax.
BOYV. Pabota B rpynmax.
3. Hounas ceazv. Caymanue oObsCHEHUN YUUTEIS.
Penrenue nmocraBneHHbIX 3a71a4.
PaGora ¢ yaeOHUKOM.
Pabota B mapax.
Pabora B rpymnmax.
4, Crnymranue oObsICHEHUN yUUTEIIs.
Bzaumooeticmsue Pabora ¢ Tabnuueit Menzaeneesa.
amomos Penrenue 3anau.
IeMeHMO8- Pabora B mapax.
HeMemainiog PaGora y mockw.
Mmedxncdy cooOoll.
3. Kosanenmnas

XumMu4deckdasl C643b.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Caymranue oObsSCHEHUN YIUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHUKOM.

6. Memanauueckas
XUMUYECKAsl C8A3b.

Pabota ¢ pa3naToYHBIM MaTepUaIOM.
Caymanue oObsCHEHUH YUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

7. Obobwenue u

Pabota B mapax.

cucmemamusayus | Pabora B rpymmax.
SHAHUL . Pemrenue 3amau.
[IpoBepka mosy4eHHbIX 3HAHUIA.
IToaroroBka K KOHTPOJILHOM paboTe.
8.Konmponvnas Pemenue 3ananuii KOHTPOIBLHOU PAOOTHI.
paboma Ne 1.
Ilpocm 1. Ilpocmuie aT4YUK
pocntvie p PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM. A .
eemecmea (7 | sewecmea - N BBICOKOH
Crnymanue oObSICHEHUN yUUTEIS.
u) Memannvl u TEMIIEPATYP
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
HeMemaiaoi. bl, Jlaruuk
AHanu3 onmooK.
Ananus . TeMIIepaTyp
. AHanu3 KOHTPOJIbHOM pabOTHI.
KOHMPOIbHOU BI
Pabora Hajg ommbOkaMH. .
pabomui. TJIATUHOBBIN
Pemenne 3anau.
— HU3MepeHue
TeMIIepaTyp
bl TIEPEXOI0B
AJUTOTPOITHBI
X
MoauduKaIm
71 CepBl;,
U3MEPEHHUE
TEeMIepaTyp
bl TUIABJICHHS
BEIIECTB.
2. Konuuecmeo Ananus bopmyn
sewecmea. '

Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H

KauCCTBCHHBIX 3aJa4.
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Crnynranue 0ObsICHEHUN yUUTEIIs.

3. Pewenue 3aoau .

Amnanmuz popmyi.

Pemennie TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnynranue oObsICHEHUH yUUTEIIS.

4. Mounsapnuiii
0bvem 2a306.

Ananu3 dpopmyi.

Pemennie TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1ay.
Crnynranue oObsICHEHUN yUUTEIIS.

5. Pewenue 3adau.

Ananu3 Gpopmyi.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnynranue 0ObsICHEHUN yUUTEIIs.

6. Obobwenue u

Pabora B mapax.

cucmemamusayusi | Pabora B rpynmax.
sHanui no e2nase | Pemenue 3anau.
«Ilpocmovie [IpoBepka nosy4yeHHbIX 3HAaHUU.
gewiecmeay. [loaroroBka K KOHTPOJIBHOU padoTe.
7. Koumponvnas | Pemenue 3aqanuii KOHTPOJIbHON PabOTHI.
paboma Ne 2.
Coeounenusn | 1. Cmenenw | Cnymanue 0ObsICHEHUH yuuTens.
xumuueckux | oxucienus.. Awnanuz | CamoctosiTenbHast paboTa ¢ y4eOHHKOM.
IeMeHmoe KOHMPONbHOU Pabora ¢ Tabauieit Menueneesa.
(15 u). pabomoi. Pabora ¢ kaproukamu.
2. Baorcneiiuue
Pabota ¢ pa3naToYHBIM MaTepUaIOM.
K1accol  OUHAPHBIX .
. Cnymanue oObSICHEHUN yUUTENS.
coeouHeHul .

CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

3. OcHosanus. p Hatunk pH
aboTa ¢ pa3aTOuHBIM MaTEpPHATIOM.
Crnymanue oObSICHEHUN yUUTEIs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
4. Ob6obwenue u | Pabota c pa3gaTOYHbIM MaTepUAIOM.
cucmemamuszayus | Pemenue 3anau.
3HAHUI. 3akpenyieHne 3HaHUH 10 TeMe.
5. Kucnomeu. Caymanue oObsCHEHUN YUUTEs. Hatuuk pH
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME Marepuaia IO
HECKOJIbKUM HCTOYHHUKAM.
6. O6o6wenue u | PaboTta c pa3gaTouHbIM MaTEpHATIOM.
cucmemamuszayusa | Pemenue 3anau.
3HAHUII. 3aKkpernseHue 3HaH!i 110 TEME.
7. Conu. Crnymanue 0ObSICHEHUN yUUTENS. Hatuuk pH

CamocrodrenbHas paboTta ¢ yueOHUKOM.
OTtbop ™ cpaBHEHHE Marepuansa TII0
HECKOJIbKUM MCTOYHHUKAM.

8. Obodbwenue u
cucmemamusayus
3HAHULL.

PaboTa ¢ pa3matouHbIM MaTepuagIoMm.
Pemenue 3amad.
3akperieHue 3HaHHi 10 TeMe.

9. Obobwenue u

Pabota ¢ pa31aTOYHBIM MaTEpUAJIOM.
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cucmemamusayusi | Pemenue 3anad.
SHAHUU 00 | 3akperieHue 3HaHUH 10 TEMeE.
OCHOBHBIX KIACCAX
Heop2aHu4yecKux
geecms.
10.

Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
Kpucmannuuecxkue N

Crnymanue 0ObSICHEHUN yUUTEIS.
peutemku.

CamocrosTenbHas paboTa ¢ yueOHUKOM.
12. Yucmoie | Cnymanvue 0ObSICHCHUN YIUTEIS.

eewecnea u cmecu.

CamocrosrenbHas padoTa ¢ yueOHUKOM.
Ot6op u cpaBHEHHE Marepuaiga IIO0
HECKOJBbKHMM UCTOYHHUKAM.

13. Maccosaa u
Amnanuz ¢popmyi.
obvemHas oonu
KOMNOHEHMO8 Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
cmecu. KayeCTBEHHBIX 3a]1ay.
Craymanue oObSCHEHUN YIUTEIIS.
14. Pacuemeut,
Ananus gopmyi.
CBA3aHHbIE c

nousamuem «O0aAN.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Craymanue oObSCHeHUN YIUTEIS.

15. Kommponvnas

Pemenue 3anannii KOHTPOJIBHOM pabOTHI.

paboma No 3.
H3zmenenua, 1. Dusuyeckue
Pabota ¢ pa3aTOYHbIM MaTepUaJIOM.
RPOUCXO00AWU | IBNIEHUS 6  XUMUU. .
Caymranue oObsSCHEHUN YIUTEIS.
e ¢ | Ananus
. CamocrodrenbHas paboTa ¢ yueOHUKOM.
eeugecmeamu | KOHMpPOIbHOU
(12 u). pabomul.
2. Xumuueckue | Cinymanue oObsCHEHUN YUUTEISL.
peaxkyuu. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHHME Marepuaiga IO
HECKOJIbKUM HCTOYHHKAM.
3. Xumuueckue | Cnymanue 0ObSICHEHUN YUUTENS.
VPABHEHUL. CamocrodrenbHas paboTa ¢ yueOHUKOM.

OTbop W cpaBHEHHWE MaTepuaia Io
HECKOJIbKUM HCTOYHHKAM.

4.  Pacuemwvr no
AHanu3 GopMyL.
XUMUYECKUM
ypasHenuam. PerreHne TEKCTOBBIX KOJIHMYECTBEHHBIX U
KAa4eCTBEHHBIX 3a1a4.
Crnymanue 0ObSICHeHUH yUUTENS.
5. Pacuemwvr no
AHnanu3 GopMyL.
XUMUYECKUM
ypasHenuam. PerreHne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a1a4.
Crnymanue oObsICHeHUN yUUTES.
6. Peaxyuu
Pabota ¢ pa3gatouHbIM MaTepuagIoMm.
DPA3N0HCEHUSL.

Caymanue oObsSCHEHUN YUUTEIS.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.
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7. Peaxyuu

Pabota ¢ pa3maTOYHBIM MaTepUaIOM.

COeOuHeHUs. .
Caymanue oObCHEHUN YUUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHUKOM.
8. Peaxyuu | Cnymanue oObACHEHUN YIUTEIS.
3ameujeHusl. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT1bop ® cpaBHEHHME Marepuaiza Io
HECKOJIbKUM MCTOYHHUKAM.
9. Peaxyuu | Cnymanue oObSCHEHUN YUUTEIIS.
ooMmena. CamocrosTenpHas paboTa ¢ yUeOHUKOM.
OT1bop ® cpaBHEHHME Marepuaiza Io
HECKOJIbKUM MCTOYHHUKAM.
10. Tunwi
Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
XUMUYECKUX .
g Caymanue oObsCHEHUH YUUTEsL.
peaxyuil Ha
. CamocrosrenbHas paboTa ¢ yueOHUKOM.
npumepe  C80UCM8
800bl.
11. Obo6wenue | Pabota B mapax.
s3Hanuii. no meme | Pabora B rpynmax.
«Hzmenenus, Pemenue 3amau.
npoucxooswue ¢ | [IpoBepka mosy4eHHBIX 3HAHUM.
8eujecmeamuny. ITonroToBka K KOHTPOJIBHOM paboTe.
12.  KoumponvHas | Pemenue 3aqannii KOHTPOJIBHOM pabOTHI.
paboma No 4.

Ilpocmeiimue | 1. [lpaxmuueckas
P P HaGmronenne 32 IeMOHCTpanusMH
onepayuu ¢ | paboma Nel. —
Ipuemvi X .
getyecmeantt P OOBsicHEeHHE HAOII0JaCMBbIX SIBIICHHIA.
(xumuueckuii | obpawjerus c
ITocTraHoBKa OMBITOB I AEMOHCTpPALUU
NpaKmukym) |1abopamopHbvim KIIACCY
(5 u). 060py0osanuem. ) .
Brinonnenue npaktudeckoil paboThl.
2. Ilpakmuueckas JHaTtuuk
HabGmronenne  3a  JIeMOHCTpanusMu
paboma  Ne2 —— TEeMIEeparyp
Habnrooenue 3a i . BI
. . OOBbsicHeEHNE HAOTIOAAEMBIX SIBJICHUI. .
eopsauert ceedoll. TJTATHHOBBIH
[TocTaHOBKa OMBITOB IS JEMOHCTPAIIUN
KJIaccy.
BrinosiHeHne npakTuyeckoi paboThl.
3. Ilpaxmuueckas JaTtuuk
HabGmronenne  3a  1eMOHCTpaIusiMu .
paboma  Ne3 BBICOKO
VAUTEIIS.
Ananuz nousvr u . TeMIIepaTyp
OObscHeHre HAaOMI0JaeMBbIX SIBJICHUH.
8000L. b1, JlaTauk
[TocTaHOBKA OMBITOB IS JEMOHCTPAIIUN
TEeMIEepaTyp
KJIaccy.
. BI
BrimosHeHNEe MpakTHIeCKOi paboTHI. .
TTATUHOBBIHA
—H3MepeHue
TEeMIepaTyp
BI B
mporecce
oOy4eHus
nprueMam
BBITIAPUBAHU
s BOABI W3
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o0pasmoB

MTOYBEHI.
Hatuuk pH —
pH -
U3MepeHue
BOJIOPOJIHOTO
MoKazaress
BBITSDKKHU
pacTBopa
TTOYBHI

4. Ilpakmuueckas Ha6 JaTuuk
abmoieHue 32 JEMOHCTpALMSIMU .
paboma  Ned — BBICOKOM
Ipusnaxu 06 i 6 . TeMIeparyp
bICHEHUE HAOIIOAaEMbIX SBJICHUH. i
XUMUYECKUX BI aT4UK
g [TocTanoBKa OMBITOB AJI AEMOHCTpPALIUU |
peaxkyuil. TeMIeparyp
KJIaccy.
. BI
BITIOJIHEHUE NMPAKTUUECKOU PabOTHI. .
B 0
TUTATUHOBBIA,
Hatunk pH —
MPU3HAKU
peakuuii 1o
M3MEHEHUIO
cpelsl
(peakrus
HEWUTpanu3ar
1709
5. Ilpaxmuueckas Ha6 DEKTPOHHBI
abmoJieHue 32  JE€MOHCTpalMsSIMU
paboma Nos. R— e BECHI,
TIpucomosienue i . Habo
P OObsicHeHrEe HAOIIOTaEMBIX SIBJICHH. P
pacmeopa caxapa u | naboparopuu
OCTaHOBKa OIIBITOB JJISi IEMOHCTpAIUU
pacuem ezo I'MA
) KJIaccy.
maccogoti 0oy 8 .
Brinmonnenue npaktudeckoil paboThl.
pacmeope.
Pacm Hue. | I.  Pacmeopenue. aT4YUK
acmeopenue P PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM. A .

Pacmeoppl. Pacmeopumocms O hpsm—"———. BBICOKOM

Peax seuyecms 6 6ooe. ] Temrepar

eaxuuu “ CamocTosiTenbHast paboTa ¢ y4eOHUKOM. patyp

UOHHO20 bl, Jlaruuk

oomena. TEMIIEPATYP

Okucnumensh Bl

0- IJIATUHOBBIN

eéoccmanoeum — o

enbHble TOPEHUIO

peaxyuu(1l CKa3aHO

u) BBIIIIE,

2. 9MC. OcHosHvie atyuk pH —
2 i Pa6oTa ¢ pa3aTouyHBIM MaTEpPUATIOM. E y p
NON0JICeHUs .
Crnymanue oObSICHeHUN YUUTENS. E .
u HUW
CamocTosiTenbHast paboTa ¢ y4eOHUKOM. yi
KHCTIOT u
3. Honnvie .
Ananus ¢popmyi. OCHOBaHUI
VPasHeHus. ( N
PelleHie TeKCTOBBIX KOMMYCCTBEHHBIX H | \CP A
KaueCTBEHHBIX 3a7ad. pacTBopa).
JlaTuuk

Crnymanue oObsICHEHUN yUUTEs.
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4.. Kucnomwl, ux AJIEKTPOIPOB
PaGora ¢ pa3naTouHbIM MaTepHaIOM.
Kraccugurayus  u . OIHOCTH -
9 Crnymanue 0ObSICHeHUI YUUTEIS.
ceoticmaa. U3Yy4eHUe
CamocTosiTenbHas paboTta ¢ y4eOHUKOM.
5. Ocnosanus, ux HPOBORMOC
: p ’ Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM. ™
Knaccugurayus u .
. 4 Cnymanue 0ObSICHeHUN yUUTEINS. pacTBOpOB
ceoticmea.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
6. Oxcuovl, ux | Coymanue oObSICHCHUN YIUTEIS.
kaaccugurkayua u | CamocrosiTebHas paboTa ¢ yaeOHUKOM.
ceoticmaa. OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
. U, 5| .
7 Co ux | Cnymanue oObsICHEHUHN yauTens
karaccugurkayua u | CamocrosiTebHas paboTa ¢ yaeOHUKOM.
ceoticmaa. OTbop u© cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
8. T'enemuueckas
5 PaGora ¢ pa3naTouyHbIM MaTEepPHAIIOM.
C63b medlc .
Y Caymianue oObsSCHEHUN YIUTEIS.
Kiaccamu
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
gewecms.
. OkucnumenvHo- i .
9. O Cnymanue oObSICHEHUN yUUTeINs
goccmanosumenvy | CamocTosATeNbHAs padoTa ¢ y4eOHUKOM.
ble peakyuu. Otbop u© cpaBHEHHE MaTepuana IO
peaxy
HECKOJIbKUM MCTOYHHKAM.
10. O6obwenue u | Pabota B mapax.
cucmemamusayus | Pabora B rpymmax.
3HaHuti no meme « | Pemienue 3amau.
Pacmeopenue. [IpoBepka nosry4eHHBIX 3HAHUA.
Pacmeopur. [ToaroroBka K KOHTPOJILHOM paboTe.
Peaxyuu  uonnoco
obmena. OBP»y.
11.  Koumponavnas | Pemienue 3aganuii KOHTPOIbHON PaOOTHI.
P
paboma Ne 5
Ceoiicmea 1. Ilpakmuueckas
P HabGmronenne  3a  JIeMOHCTpanusMu
nekmpoaumo |paboma  Ne 6.
6 Honnvle peaxyuu YIMTCIA.
. p " | OOBsicHeHHE HAOIIOJAEMBIX SIBICHUH.
K
(xumuueckui [TocTaHOBKA OMBITOB IS JEMOHCTPAIIUN
npaKkmuKym)
4 KJIaccy.
y o
(4w BrimosHeHne mpakTHIecKoi paboThlI.
2. Ilpakmuueckas JaTtuuk
HabGmronenne  3a  JIeMOHCTpanusMu
paboma  Ne 7. —— TeMIEepaTyp
Venosus i . BI
OOBbscHEHNE HAOTIOAAEMBIX SIBJICHUIA. .
NpOMeKanusl TTATHHOBBIH
[TocTaHOBKA OMBITOB IS JEMOHCTPAIIUN
XUMUYECKUX
g gy | 1acey.
eakyuil  Medxnc .
peary Y | Bomonuenue MIPAKTHIECKON paOOTEHI.
pacmeopamu
INEKMPOAUMO8 00
KOHYa.
3. Ilpakmuueckas Hatuuk pH
HaOmroneune 3a JIEMOHCTPAIUSIMHU
paboma  Ne 8. —

Csoticmea Kuciom,
OKCUOO08,

OO0BsACHeHNE HAOIIOJAEMBIX IBIICHUI.
ITocTaHOBKa OMBITOB I AEMOHCTpAIUU
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OCHOBAHUU U coJlell. | KIaccy.
BrinonHenue npakTHyeckon paboThlI.
4. Ilpakmuueckas
HaGmrogenne 32 JI€MOHCTpaIUsIMU
paboma  Ne 9.
YUUTEIS.
Pewenue N
O0bsicHeHre HAOIFOJaeMBIX SIBJICHUI.
IKCNEPUMEHMATbH | [
OCTaHOBKA OIIBITOB /ISl IEMOHCTPAIUU
bIX 3a0ay.
KJaccy.
BrinonHenue npakTuyeckon paboThlI.
3akniouenue | 1. Hmoeosas | Peuienue 3aganuii KOHTPOJIBHON pabOThI
(2w KOHMPOIbHAS
paboma no xumuu
3a 8 Kaacc.
2. Ananuz | AHamu3 OUIMOOK.
KOHMPOILHOU AHanu3 KOHTPOJIBHOH paboTHI.
Pabora Hag ommoOkaMu
9 KJIACC (68 YACOB)
Haszeanue Tema ypoka. Ocnognble 6uowl Hcnonwv3zos
pasoena, oeamenbHocCmu anue
Konuyecmeo ooyuarowuxcs obopyoosa
yacoe Hus
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Crnyinianue oObsICHEHUN yUUTETIS.
xapakmepucmu | xumuyeckoeo snemenma | CamocrostenbHas  pabora ¢
K@ XUMUYeCKUX | HA ~ OCHOB8AHUU €20 | yYeOHUKOM.
anemenmos (4 | nonoswcenus 6 | Pabota c Tabmuneit MenpeneeBa.
u). Ilepuoouueckoti Pabora ¢ kaproukamu.
cucmeme I u
Menoeneesa.

Ha4  OCHOBAHUU
HONOJHCEHUS
Ilepuoouuecrotii
cucmeme 1.
Menoeneesa.

2. Xapaxmepucmuxa
XUMUYECKO20 NIeMeHma

eco
68

U

Caymanue oObsCHEHUN YUUTEIS.
CamocrositennbHast ~ pabora  C
y4EOHUKOM.

Pabota ¢ Tabmauieit Menneneesna.
Pabota ¢ kapToukamu.
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3. Xapaxmepucmuka

Crnymranve 0ObsICHEHUN yUUTETIS.

xumuyeckozo snemenma | CaMocrosiTeNnbHass ~ pabora  C
no KUCTIOMHO- | YYCOHUKOM.
ocHosHbiM  ceolicmeam | Pabota ¢ Tabnuueit Menneneesa.
obpazyemulx um | Pabota ¢ kapToukamu.
COeOUHeHUll.
4. Ilepuoouueckuii | Cnymanue oObSICHCHUN YIUTEIS.
3aKOH u | CamocrositensHass ~ pabora ¢
Ilepuoouueckasn y4eOHUKOM.
cucmema  xumuyeckux | Pabota ¢ Tabnuueit Menneneesa.
anemenmos  J[. M. | PaboTta ¢ kKapTOUYKaMHu.
Menoeneesa.
Memannot (13 | 1. Ionoowcenue | Cnymanue OObSICHEHUN yUUTEIS.
y) Memannios 6 | CamocrosiTenbHast ~ pabora €
Ilepuoouueckoii y4eOHUKOM.
cucmeme Pa6ora ¢ Tabnureit Menjeneena.

.U .Menoeneesa u
CcmpoeHue ux amomoa.

PaGora ¢ kaproukamu.

2. Xumuueckue JlaTamk
. Pabota c pa3aaToyHbIM
CBOUCMBA MEMAINILOB. TeMIIepaTypbl
MaTEepUaJIOM. .
. IUTATUHOBBIM
Caymanue oObsCHEHUN YUUTEIs.
CamocrositennbHast ~ pabora  C
y4eOHHKOM.
3. Ionyuenue | Ciymanue OObSICHCHHIA yIUTEIIS.
memannos.  Kopposus | CamoctodTensHass  pabora ¢
Memanos. y4eOHUKOM.
OT00op M cpaBHEHHE MaTepuana
110 HECKOJIBKUM HCTOYHHKAM.
4. Lenounvie | Ciymanue oObsICHEHUHN yUnTeIs. Jaruuk
Memannol. CamocrosiTennbHast ~ paboTta ¢ | TeMIepaTypbl
y4EOHUKOM. TUTATUHOBBIN
OTtbop M cpaBHEHHE Marepuaia
10 HECKOJIbKUM MCTOYHHUKAM.
5. I]enoynvie | Pemienue 3amady.
Memannol. Pabora no kaproukam.
Pemenue XUMHUYECKHX
YPaBHEHUN.
6. Bepunnuu, mazHutl u
Pabota c pa31aTouyHbIM
WenouHo3emMenbHble
MaTepUajIOM.
Memannul. .
Caymanue oObsCHEHUN yUUTE.
CamocrosiTennbHast ~ pabora  C
y4EOHUKOM.

7. Bepunnuu, maenuii u
WenoyHo3emenbHble
Memanioi.

Pemenune 3amad.

Pa6ora o kaproukam.

Pemmenne XHUMUYCCKHX
YPaBHEHUM.
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8. Anromunuil.

Pa6ora c
MaTepUajIoM.
Crnyuranue oObsICHEHUN yUUTEIIS.
CamocrosiTenbHast ~ pabora  C
y4eOHUKOM.

pasgaTO4YHbIM

9. Anromunui.

Pemenue 3agay.
Pabota o kaproukam.

Pemenue XUMHUYECKUX
ypaBHEHUH.

10. Kene3o. Craymanue oObCHEHUN YUUTEIS.
CamocrositenbHast ~ pabora  C
y4EOHUKOM.

O0BscHeHnE Ha0JIFOJaeMBIX
SIBJICHUH.

11. 3akpennenue u | Pabota B mapax.

cucmemamu3ayusl Pabora B rpymmax.

3HaHUll no 2naee nepsotl | Perienue 3amad.

«Memannwvi». [IpoBepka nosry4eHHBIX 3HAHUIA.
IloarotoBKka K  KOHTPOJIBHOM
pabore.

12. Koumponvnas | Pemienne 3amaHuii KOHTPOJIBHOM

paboma MNel | paGoThl.

«Memannvi».

13. Ananuz | AHanu3 ommoOoK.

KOHMPOAbHOU pabomsl. | AHAIIN3 KOHTPOJIBHON pabOTHI.

PaGora Hag omrmOKaMu.
Pemenue 3amay.
Crnymanue 0ObsICHEHUN YUUTEs.

Ceoiicmea
Memainios u ux
coeounenull
(Xumuueckuii
npakmuxym)(3

y),

Ipaxmuueckas paboma
Nel.  Ocywecmenenue
Yenouku  XUMUYECKUX
npespaujeHul.

HabGmronenue 3a
JTEMOHCTPALMSIMU YUUTEJIS.
OOBscHEHNE HaOJII01aeMBIX
SIBJICHWM.

ITocTtanoBka OITLITOB L
JIEMOHCTPAIINH KJIaccy.
Brmonnenue MIPAKTUYECKOU
paboTHI.

JlaTuuk
BBICOKOM
TEMIIepaTyp bl,
JaTuuk
TeMIIepaTyp bl
IATHHOBBIA —
U3MEPEHNE
TeMIIepaTyp bl
MepexoI0B
AJUTOTPOITHBI X
Moaudukany i
CEPBHI;
U3MEPEHNE
TeMIIepaTyp bl
IUTaBJICHHS
BEIIECTB.
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Ilpakmuuecxas paboma
Ne2.  Ilonyuenue u
ceolicmea CoeOuHeHull

HaOmroneune 3a
,Z[eMOHCTpaI_II/IHMI/I y‘II/ITeJ'I}I.

O0BscHeHnEe Ha0JIFO JaeMBIX

Memaios. N
SIBJICHUIA.
ITocranoBska OIIBITOB TSt
JIEMOHCTPAIIMH KIIACCY.
Brmonaenue MPaKTUYECKOU
paboTHI.

Ipaxmuueckas paboma

P p Habmronenune 3a

Ne3.

ACMOHCTpalusIMU YIHUTCIIA.

DKcnepumeHmanbHvle
O0BscHeHnEe Ha0JIFO JaeMBIX
3a0auu no .
SIBJICHUH.
PACNO3HABAHUIO u
[TocranoBka OTIBITOB TUISt
NONYYEeHUIO euecms.
JEMOHCTPALIMH KJIaccy.
Beinonnenue MIPaKTUYECKON
paboTHI.
Hememannwi 1. Hememannol: amomur | Citymianue oObsICHEHUHN yUnTeIs. Jatunx
(26 u) u npocmoie gewjecmsa. | CamocrostenbHas  padoTa ¢ | BBICOKOM
Kucnopoo, 030H, | Y4eOHUKOM. TEMIEpaTyp bl,
6030)X. Ot6op u cpaBHeHue Marepuana | JlaTumk
110 HECKOJIbKUM UCTOYHHKAM. TeMIeparyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIIEpaTyp bl
MEePEexX0/I0B
QJUTOTPOITHBI X
MoauduKany u
CepBHI;
U3MEPEHNE
TEMIIEpPaTyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannwi. | Pemmenue 3amad.
Xumuueckue ceoticmea | Pabota mo kapToukam.
HeMemaiios. Pemenue XUMHYECKHUX
YPaBHEHUN.
3. Xumuueckue
Pa6ora c pa3gaToYHBIM
9NeMeHmMbl 8 KIemKax
MaTepuaIoM.
JHCUBBIX OP2AHUZMO8. .
Crnymanue oObSICHeHUN yUUTENS.
CamocrosiTennpHast ~ pabora  C
y4EOHUKOM.

4. Booopoo.

Pemenne 3amauq.

PaGora o kaproukam.

Pemenne XUMHYECKUX
YpaBHEHUH.

5. I'anocenwi.

Crnymanue 0ObSICHEHUN yUUTENs.
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.
OOmbsicHeHne
SIBJICHUU.

HaO0II0JaEMBIX
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6. Coeounenus
2aN02€eH08.

Pemrenue 3agau.
Pabota mo kapToukam.

Pewenne XUMHUYECKUX
YpaBHEHUMU.

7. Ionyuenue | Cnymanue oObSICHCHUH YIUTEIIA.

2aN102€H08. CamocrosarenbHass ~ pabota ¢

buonocuyeckoe Y4EOHUKOM.

3HaueHue u npumernenue | OTOOp W CpaBHEHHE MaTepHasa

2an02eH08 u ux | O HECKOJIbKUM HCTOYHUKAM.

coeOuHeHull.

8. Kucropoo. Pabota C pa3zaToOYHbBIM ’Zv[aTqHK
MaTEPUAJIOM. BbICOKOU
Crnymranue oObsICHEHUN yUUTEIIs. TCMIICPATyp b,
CamocrosiTennbHast ~ pabora  C Marank
yaeBHIKOM. TeMIeparyp bl

TUTATUHOBBIA —
U3MepeHue
TEMIIepaTyp bl
MePEex0/10B
QJUTOTPOITHBI X
MoauduKany 1
Cephl;
U3MepeHue
TEMIIepaTyp bl
TUTaBJICHUS
BEIIECTB.

9. Konmponvnas | Pellienne 3agaHuid  KOHTPOJIbHOM

paboma Ne2 paboThI.

10. Cepa. Caymanue oObsCHEHUN YUUTEs. HaTtuuk
CamocrosiTennbHass ~ paboTa  C | BBICOKOM
y4EOHUKOM. TeMmmeparyp bl,
OO0ObsicHeHue HaOmogaembix | JlaTumk
SIBJICHUI. TeMIeparyp bl

TJTATUHOBBIA —
U3MepeHue
TeMIIepaTyp bl
IIEPEXO/I0B

QJIOTPOITHBI X
Moaudukany i
Cephl,
U3MepeHue
TEMIIEpaTyp bl
[UIaBJIECHUS
BEIIIECTB.

11. Coedunenus cepuoi.

Caymanue oObsCHEHUN YUUTEIS.
CamocrosiTennbHast ~ pabota €
y4EOHUKOM.

OT1bop M cpaBHEHHE Marepuaina
110 HECKOJIbKUM MCTOYHHUKAM.
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12. Cepnas kucroma. Crnymranve 0ObsICHEHUN yUUTETIS. Jatuuk
CamocrosarenbHass ~ pabora ¢ | pH
y4eOHUKOM.
OOmbsicHeHne HaOJI01aeMBIX
SIBJICHUI.

13. Azom. Pemenue 3anay.
PaGota o kaproukam.
Pemenue XUMHUYECKUX
ypaBHEHUH.

14. Ammuarx. Crnymanue oObSICHeHUI YUUTEIS. Jatuux
CamocrositennbHass  padora ¢ | pH
y4EOHUKOM.

O0BscHeHnE Ha0JIFOJaeMBIX
SIBJICHUIA.

15. Conu ammonus. Crnymranue oObsICHEHUH yUUTEIIS.
CamocrosiTennbHast ~ pabora  C
Y4COHUKOM.

OOmbsicHeHnE Ha0JI01aeMBIX
SIBJICHUIA.

16. Kucnopoonvie | Cnynranue oObsICHEHUH yIUTEIIS.

COeOUHEeHUsl A30ma. CamocrosiTennbHass ~ pabora €
y4eOHUKOM.

Otbop M cpaBHEHUE Marepuana
110 HECKOJIBKUM HCTOYHHKAM.

17. Docgop u ezo Pa6ora c pa3gaToYHbIM HAaranik

coeouHeHus. TEMIIEPATYPhI
MaTEepHATIOM. .
Crnymanue oObSICHEHUN yUUTENS. TUIATHHOBBIA
CamocrositenbHast ~ pabora  C
y4EeOHHKOM.

18. Docgop u eco | Pemenue 3anau.

coeouHenUs. Pabora o kapToukam.

Pemenue XAUMUYECKHUX
YPaBHEHHUH.

19. Venepoo. Caymanue oObsCHEHUN YUUTEs.
CamocrosiTennbHast ~ pabota  C
y4eOHUKOM.

OObsicHeHue HaOII0JTaeMbIX
SIBJICHUI.

20. Kucnopoounwvie | Pemenue 3anau.

coedunenus y2nepooa. | Pabota 1o kapToukam.

Pemenue XUMUYECKHUX
YPaBHEHHUH.

21. Kpemnuti u eeco | Cnymanue OObSICHCHUN YIUTEIS.

coeOuHenUsl. CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

OObsicHeHUe HaOII0TAEMBIX
SBJICHUN.

22. Cunuxamnas | Cinymanue oObSICHEHUN YUUTEIS.

NPOMBIULIEHHOCb. CamocrosTenpHass ~ pabota ¢
y4EOHUKOM.

OTbop M cpaBHEHHE Marepuaia
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110 HECKOJIBKUM MCTOYHHKAM.

23. Obobwarowuii ypok
no meme
«Hememannwvi .

Pabora B mapax.

Pabota B rpynmax.

Pemenne 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOU
pabore.

24. Obobwarowuii ypox

Pabora B mapax.

no meme | Pabora B rpymnmnax.

«Hememannwvi». Pemenne 3anmau.
[IpoBepka moy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOU
pabore.

25. Konmponvnas Pemenue 3aaHui

paboma Ne 3. KOHTPOJIBHOW PaOOTHI.

26. Ananuz | AHanu3 ommoOOK.

KOHMPObHOU pabdomel. | AHaIU3 KOHTPOJIbHOM pabOTHI.

Pabora Hajg ommoOkamu.
Pewmenne 3anau.
Cnymanue oObsICHeHUN yUUTEs.

7} Ilpakmuueckas paboma
Ceoiicmea P p Hab6mronenue 3a
Hememannoe u | Ned.
OuHeHull | JKcnepumenmanbHvle ACMOHCTPAIIIMH yITEIBL
ux coe
P OObsicHeHHE HAOITI0TAEMBIX
(3 u). 3a0aqu no meme N
SIBJICHHH.
«Todepynna ITocTanoBka OIBITOB VIS
KUCIIOPOOa»
P : JIEMOHCTPAIIMH KIIACCY.
Brinosinenue MPAaKTUYECKOU
paloThI.
Ilpakmuueckas paboma
ij p HaGmronenue 3a
0
o JIEMOHCTPALIUSIMH YUUTEISI.
Ixcnepumenmanvhule
O0bBacHenne HaO0II0JaEMBIX
3a0avu no meme N
SIBJICHHH.
«llooepynnvl  azoma u I
S OCTaHOBKa OIIBITOB JUTS
271epPooay.
yerep JIEMOHCTPAIIMH KIIACCY.
Brinosinenue MPaKTUYECKOU
paloThI.
Ilpaxkmuueckas paboma ONeKT
P p Hab6mronenue 3a p
Noé. Honyuenue, OHHBI € BECHI,
JIEMOHCTPALIUSIMH YUUTEISI.
cobupanue u Habop
O0bacHenne HaO0II0aeMBIX
PAacno3Hasanue 2a3oes. . naboparopuu
SIBJICHHH. —
ITocTanoBka OIIBITOB JUTST
JIEMOHCTPAIIMH KIIACCY.
Brinosnnenue MPaKTUYECKOU
paloTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanve OObSICHEHUHN yIUTEN.
eemecmea (13 | opeanuueckoii xumuu. CamocrositennbHast ~ pabota  C
y) y4eOHUKOM.

OT0op M cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHKAM.
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2. IIpeoenvubie

Crnymranve 0ObsICHEHUN yUUTETIS.

Veneso00poobl. CocraBnenue XUMUYECKHUX
hopmyi.
Pabora B mapax.
Pabota y nockwu.

3. Henpeoenvnvie | Cnymanue 0ObSICHCHUIA YUUTEIS.

Yene8o00pooul. CocraBnenue XUMHAYECKHX
bopmy.

Pabota B mapax.
Pabora y nmocku.

4. Cnupmeol. Crnymranue oObsICHEHUN yUUTEIIS. Hatuuk
CamocrosarenbHass ~ pabora ¢ | pH
y4€OHUKOM.

OT0op m cpaBHEHHE MaTepuana
110 HECKOJIKUM HCTOYHHKAM.

5. IIpedenvuvie | Cnynranue oObICHEHUH YIUTEIIS. JHaruuk

0OHOOCHOBHblE CocraBieHue xuMmuyecknx | pH

Kap60H06bl€ Kucaonibl.

dbopmyr.
Pabota B mapax.
Pabora y mockwu.

6. Cnoocrnvle 3¢upeol.
Kuprol.

Cnymanue oObSICHEHUN yUUTENS.
CocraBnenue XUMHYECKHUX
dbopmyL.

Pabora B mapax.

PaGora y nocku.

7. Amunoxuciomvl u
oenku.

Pabota c
MaTepUaJIOM.
Caymranue oObsSCHEHUN YIUTEIS.
CamocrositenbHas ~ pabota ¢
y4eOHUKOM.

pa3gaToOYHbIM

8. Amunoxuciomel u
benku.

Caymanue oObsCHEHUN YUUTEs.
CocraBnenue XUMHYECKHUX
bopmy.

Pabota B mapax.

PaGora y nmocku.

9. Venesoowt.

Crnymanue oObSICHEHUN yUUTEIs.
CocraBnenue XUMHUYECKHX
dhopmyi.

Pa6ora B mapax.

Pabota y nockwu.

10. Honumepeoi.

Crnymanue oObSICHEHUN yUUTEIs.
CocraBnenue XUMHUYECKHX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.

11. Obobwarowuii ypox
no meme
«Opzanuueckue
seujecmeay.

Pabora B mapax.

Pa6ora B rpynmnax.

Pemenue 3amad.

[IpoBepka moy4yEeHHBIX 3HAHUU.
[lonroroBka K  KOHTPOJBHOM
pabore.
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12. Konmponvnas
paboma Ne4.

Pemienue 3amaHuii KOHTPOJIBHOM
paboThI.

13. Ananus
KOHMPOIbHOU pabdombi.

Amnanus omuooK.

AHanu3 KOHTPOJIBHOH paboTHI.
Pabora Hajg ommoOkamu.
Pemenune 3amad.

Crnynranue oObsICHEHUH yUUTEIIs.

3akpennenue

(6w

1. Ilepuoouueckuti
3aKOH u
Ilepuoouueckasn
cucmema  XUMUYECKUX
2/IEMEHMO8 U
Menoeneesa.

2. Cmpoenue
sewecmsa.

3. Xumuueckue
peaxkyuu.

4. Knaccer xumuueckux
coeouHeHul 6 ceeme
T3/

Pabora B mapax.

Pabota B rpynmax.

Pemenne 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOU
pabore.

5. Hmoeosasn
KOHMPOAbHASL paboma.

Permenue 3aJIaHUN

KOHTPOJIbHON pabOTHI.

6.Ananuz KOHMPOIbLHOU
pabomul.

AHanu3 onmmooK.

AHanu3 KOHTPOJIbHOM pabOTHI.
Pabora Hajg ommoOkamu.
Pemenue 3agau.

Cnymanue oObsICHeHUN yUUTENs.

Cnncok qureparypbl

Xumus. 8 knace: yueb. s obmeobpazosat. yupexaenuii / O.C. ['abpuensH. —

17-e u3n., crepeorun. — M. : JIpoda, 2011. — 270, [2] c. : ni.
Kyspmenko H.E. Hauana xumun. CoBpeMeHHBIN Kypc A MOCTYNAIOIIUX B
By3bl. T. 1: yueObHOoe mocobue — 13-e usnm., crepeotun. — M.: M3mpareiascTBo
«9Qx3amen», 2007. — 383, [1] c. (Cepust «AOGUTYPUEHT»)

XUMHS.
€CTECTBO3HAHUS.

Y4ebHO-MeTOoAuUECKaS

ra3cra JJIs

YUHUTENIEH

XHUMHHU

u

Xumus. HactonpHas kHura yuurens. 8 kiacc: Mmeroaunuyeckoe nocodue / O.C.

I'a6puensu, H. I1. BockoboitnukoBa, A. B. SmrykoBa. — 3-e u3., nepepad. —

M. : lpoda, 2007. — 398, [2] c.
XuMmus. 8 Kiacc: KOHTpOJbHBIE W MPOBepouHble paboThl mo yuebnuky O.C.
[Mabpuensna «Xumus — 8». M. : IIpoda, 2009.
Xumus. 9 kiace : yae0. mis oomeoopazosar. yupexaeHuit / O. C. ['abpuensH.

—11-e u3n., ucnp. — M. : Jlpoda, 2006. — 267, [5] c. : ni.
Xumus. 9 knace : padodast rerpaap k yaeonuky O. C. I'abpuensna «Xumus. 9

kiace» / O. C. Tabpuensia, A. B. SkymoBa. — 6-¢ u3a., crepeorui. — M. :
Hpoda, 2007. — 175, [1] c. : um.

30




10.

Ky3pmenko H.E. Hawana xumun. CoBpeMEHHBIM Kypc Ul NMOCTYNAKOIIUX B
By3bl. T. 2: yueOHOe mocobue — 13-e u3z., crepeorun. — M.: M3marenscTBO
«Ox3amen», 2007. — 383, [1] c. (Cepust «KAOUTYPHECHTY).

Xumus.  YueOHO-MeToauyecKas Ta3era JUid  yddTeled XUMHH U
€CTECTBO3HAHUS.

Xumus. HactonbHast kHura yaurtens. 9 kiacc: merogudeckoe mocodue / O.C.
['a6puensu, H. I1. BockoboitnukoBa, A. B. SlurykoBa. — 2-¢ u3j., nepepad. —
M. : JIpoda, 2011. — 398, [2] c.
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