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®denepanpHas pabodasi mporpamma 1o ydyeoHoMmy npeamery «Xumus» (0a30BbI YPOBEHB)
(mpenmeTHass obnacth «EcTeCTBEHHO-HAayYHBIE MPEAMETHI») BKIIOYACT MOSCHUTEIBHYIO 3aIHCKY,
coJiepKaHue 00y4eHUs, ITTAHUPYEMbIE PE3YIbTaThl OCBOCHHS TPOrPAMMBI 110 XUMHH, TEMAaTHYECKOE
TUTAHUPOBAHHE.

[losicHuTenpHas 3amMcKka OTpa)kaeT OO0IMWe MeMd W 3aJa4d  HM3Yy4YeHHsS XHMUH,
XapaKTePUCTUKY TICUXOJIOTUYECKUX TPEANOChUIOK K €€ HM3y4eHUI0 OOYyYaroIUMHUCSA, MECTO B
CTPYKType YYeOHOro IUIaHa, a TaKKe IMOAXOAbl K OTOOpY COJCpKaHUs, K OIpPEIeIICHHIO
INIAHUPYEMBIX PE3YJILTATOB.

Coneprxanrie 00y4eHHsT PaCKPBIBACT COJIEpIKATEIbHbIC TMHUU, KOTOPBIC MPEIIararoTcst 1Jis
00s13aTeILHOTO U3YUYCHHS B KAXKIOM KJIacCe Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUs.

[Tmanupyembie pe3yabTaThl OCBOSHHS IMPOTPAaMMbl 110 XHMHH BKIIIOYAIOT JMYHOCTHBIE,
METarpeIMETHbIE pPEe3yJbTaThl 3a BECh IMEpUOA OOy4YeHHS Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUsl, a TAKKE MPEAMETHBIC IOCTUKECHUST 00yUarOIIErocs 3a KaKIAbIi roJl 00y4YeHUsI.

MHNOACHUTEJIBHASA 3AITMCKA

[Iporpamma o XMMHUHU Ha YPOBHE OCHOBHOTI'O OOIIEro 00pa3oBaHMs COCTABJIEHA Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npezacrasieHHbIXx B @I'OC OOO, a Takxe Ha OCHOBE (enepalbHONl paboueit
IPOTPaMMbI BOCIUTAHUS U C YYETOM KOHLENIMU MPEToIaBaHus y4eOHOro mpeamera «XUMHus» B
oOpasoBarenbHbIX opranu3anusx Poccutickoit deneparuu.

[Iporpamma mo XuMmMuM Aa€T MpeJICTaBlIeHHE O LeNsAx, oOmed crpareruu oO0ydeHus,
BOCIIUTaHUsI M Pa3BUTUSA OOYYaIOUIMXCSH CPEACTBAMU Y4eOHOro IpeIMeTa, YCTaHABJIMBAET
o0s13aTesIbHOE MPEIMETHOE COJEpIKaHUe, IMpeycMaTpUBaeT paclpeieseHue ero o KiaccaM M
CTPYKTYPUPOBAaHHE IO pa3zAeiiaM U TeMaM IPOrpamMmbl 110 XMMHH, ONPEAEISAET KOJUYECTBEHHBIE U
KAUECTBEHHbIE XapAaKTEPUCTUKU COJEPKAHUS, PEKOMEHYEMYIO IOCIEI0BATEIbHOCTh H3yYEHUS
XUMHU C Y4ETOM MEXKIIPEJIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHMKH y4eOHOTrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEW 00YyYaroIMXcs, ONpeAessieT BO3MOXKHOCTH IpeaMeTa sl peau3alun
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeiabHOW MpPOrpaMMbl Ha YpOBHE
OCHOBHOTI'0 00111€r0 00pa30BaHusl, a TaKXKe TpeOOBaHUH K pe3ylbTaTaM 00yd4eHUs] XUMHUH Ha YPOBHE
neneil M3ydeHus INpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOW JEATENbHOCTU
00y4aroIerocs o OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHUEe XUMHUM CIYKUT OCHOBOW Uil (hOPMUPOBAHMSI MHUPOBO33pEHUs O0y4arollerocs, ero
IPEJICTAaBICHUA O MaTepHaIbHOM €IUHCTBE MHpA, BAKHYIO POJb UIPAlOT POpMUpPYyEMble XUMUEN
IPEJICTABICHUSI O B3aMMOIIPEBPALICHUSX HEPIMH U 00 HBOJIIOLMU BEIIECTB B MPUPOAE, O MYyTAX
pemieHus ria00anbHBIX MpPOOJIEM  yCTOMYMBOIO  pa3BUTHsSI  4YEJIOBEUECTBA —  ChIPbEBOM,
SHEPreTUYeCKOM, MUILEBOM U SKOIOrHUecKol 0e30I1acHOCTH, MPOOIIEM 3JpaBOOXPaHEHHUS.

N3yuenune xumuu:

CIMOCOOCTBYET peau3alii BOZMOKHOCTEH JUIsl caMOpa3BUTHS U (HOPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ o01ell U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHpOBaHHE MBIIUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN OOy4arouuxcs,
HaBBIKOB ~ MX  CaMOCTOSITENbHOM  y4yeOHOW  JEesATeNIbHOCTH,  SKCIEPUMEHTAIbHbIX U
UCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW IKU3HU, TaKk MU B
poeCCHOHAIBHON JeTENHHOCTH,

3HAaKOMHT €O CHeln(UKOI HayyHOTO MBILUICHUS, 3aKJIabIBAET OCHOBBI 1I€JIOCTHOTO B3IJIsIA
Ha EJMHCTBO NPUPOIBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHOI IpaMOTHOCTH O00YYarONUXCs;



crocoOcTByeT (HOPMHUPOBAHHWIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM
3HaHUSAM, K TIpUPOJE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrHueckoe oOpa3oBaHUE
oOyJaromuxcsi.

JlaHHble HampaBleHHS B OOyUYEHHMHM XHMHUH OOECIIEUHBAIOTCSA CIEHU(PUKON COACpIKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIN SBISETCSA MEeJarornyecku aJaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM
HayKU XMMUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc XxuMuu Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMBbl ME€PBOHAYAIbHBIX MOHATHUH XUMHH, OCHOB HEOPraHHMYECKOW XUMHUH U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa colepxaHMs HpOrpamMMbl 10 XMMHMU C(OPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoga k €€ m3ydeHuro. ConepkaHUE CKIAIbIBACTCS M3 CUCTEMBI IOHATUH O XMMHYECKOM
3JIEMEHTE U BEIECTBE M CUCTEMbI MOHATHI 0 XUMUYECKOH peakiu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 NPUHLUILY IIOCIEAOBATEIBHOIO Pa3BUTHS 3HAHUNH HAa OCHOBE TEOPETHUYECKHUX
IIPEICTABICHUM pa3HOrO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

ITepuoanueckoro 3akona J[.1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMUY;

YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;

IpeCTaBICHUN 00 3JEKTPOJUTHUECKON TMCCOLMALINN BELIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA pacCMaTpUBAIOTCd Ha OCHOBE OMIMPUYECKM IOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCA IOCIEI0BATEIBHO OT OJHOIO YPOBHS K JPYTrOMY, BBIIOIHSI
(GyHKLIMU OOBACHEHUS M IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYEHHS U3y4aeMbIX BEILECTB.

OcBoeHne mporpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBIAIOLICH HAYyYHOM KAapTHHBI MHpPAa B JIOTMKE €€ CHCTEMHOW IpPUPOJIBI,
LIEHHOCTHOTO OTHOIIECHHs K HAYYHOMY 3HAaHHMIO M METOJIaM IIO3HaHWs B Hayke. M3ydeHue xummnn
IMPOUCXOIUT C MPUBJICUYECHUEM 3HAHUI U3 paHee U3YYEHHBIX y4eOHBIX MmpeaMeToB: «OKpyKarouuil
Mup», «buonorus. 5—7 knaccel» U «Du3uka. 7 KIacey.

[Tpu u3yyeHnH XMMHUU MPOUCXOAUT GOPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOH HayKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUUECKOM JesITeIbHOCTH YeJI0BEeKa M KaK OJHOTO U3
KOMITOHEHTOB MUPOBOI KyJIbTYphl. 3a7aua y4eOHOro peMeTa COCTOUT B ((OPMUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUM — BaXKHEHUIIMX (DAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKHX IMOJIOKEHUH,
JIOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOI0 XapaKTepa, A3blKa HayKH, B IPUOOIIEHUH K HAyYHBbIM
METOJIaM TIO3HAHUS IPU N3YYEHHUH BEIECTB U XMMHUECKUX PEaKIi, B JOPMUPOBAHUU U PA3BUTUHU
MO3HABATEJIIbHBIX YMEHUH M MX [pPUMEHEHMHM B y4yeOHO-IIO3HABaTeNbHOM U  ydyeOHO-
HCCJIEJIOBATEIbCKOM JIeATENbHOCTH, OCBOCHUHU MpaBUi 0€30MacHOro OOpalleHusl ¢ BEIIeCTBAMU B
MIOBCEIHEBHOM JKH3HH.

[Ipy M3ydyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS Ba)XKHOE 3HAUCHHE
nproOpenu Takue 1eu, Kak:

(dbopMHpOBaHHE WHTEIUIEKTYaJbHO pPa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATUIO PELICHUH, CTOCOOHON alanTupOBaThcs K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

HalpaBJIEHHOCTh OOy4YeHUs Ha CHUCTEeMaTHMYecKoe NpuodIiieHue oOydaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOM NEATENIbHOCTH, HAyYHBIM METOAAaM MO3HaHUs, (OPMUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUHU;



o0ecriedyeHne YyCJIOBUHM, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO OO0y4aloIMMUCS — OIbITa
pa3HoOOpa3HOW NEeATETBHOCTH, IO3HAHHWS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIIHIA ), IMEIONINX YHHUBEPCAILHOE 3HAYCHUE JUTS PA3JIMYHBIX BUOB JCATEIBHOCTH;

dbopmupoBanue 00IIEH (YHKIIMOHATHLHOW W €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qrcie yMEHUI OOBSCHATh M OLIEHUBATD SIBICHUS OKPY)KAIOLIETO MHUpPA, UCIIONb3Ys 3HAHUS U OIIBIT,
MOJIYYCHHBIC TP U3YUYCHUH XUMHH, IPUMCHSTh UX [TPH PELIICHUH TPOOJIEM B MOBCETHEBHOM KU3HU
U TPYIOBOH IEATEIHHOCTH;

dbopmMHpoBaHHE Yy O00YYAOIIUXCS TYMAHUCTHYECKUX OTHOIICHHUMW, MIOHMMAaHUS [IEHHOCTH

XUMHYECKHX 3HAHUU JUIS BBIPAOOTKH 3KOJOTHYECKH IeJIeCOO0pa3HOr0 IOBEACHUS B OBITY U

TPYAOBOM JACATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbSI U OKPYKAFOIIEH MPUPOTHON CPEIIbI;

pa3BUTHE MOTUBAIMH K 00YUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO HA

OCHOBE YCBOEHUS 00IIIE4YeTI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIIsS U
HAIPaBJICHHOCTH JATbHEUIIIETO O0YYCHHUSL.

O6miee uynco 4acoB, pEKOMEHIOBAaHHBIX U1 U3ydeHUst XumMuH, — 134 vaca: B 8 kinacce — 68
yacoB (2 yaca B Heziel0), B 9 kiacce — 66 yacoB (2 yaca B HEJIETIO).

Jlnist KaIoro Kiacca MpeayCMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOPOE MOXKET OBITh
UCIIOJIb30BaHO yYaCTHUKaMHU 00pa30BaTeIbHOTO Tpoliecca B IelsaX (OPMUPOBAHHS BapUATUBHOU
COCTABJISIIONICH COJEpKaHUS KOHKPETHOHM pabouedt mnporpammbel. [lpu 3TOM 0O0s3arenbHas
(MHBapHaHTHasI) YacTh COJCPXKAHUs MpEJIMETa, YCTAaHOBJICHHAs IPUMEPHON pabodelt mporpaMmmon,
U BpeMsi, OTBOJMMOE Ha €€ N3y4eHUE, JODKHBI OBITh COXPAHEHBI TIOJTHOCTBIO.



COILEP KAHUE OBYYEHUSA

8 KVIACC

IlepBoHaya/ibHbIe XUMHYECKUE TOHATHS

[Ipeamer xumuu. Posb XxumMuu B %U3HU yenoBeka. Tena u Bemecta. Pu3nueckue CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHE 0 MeToAax MO3HAaHUS B XUMHUU. XUMHUS B
cucreMe Hayk. UncTeie BemecTBa U cMecd. CriocoObl pa3/ieiieHust cMecei.

ATOMBI U MOJIEKYJIBI. XUMHUECKHE IeMEHThI. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocTsie
U CJIO’KHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi popmyrna. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MTOCTOSIHCTBA
coctaBa BemecTB. OTHOcuTenbHas aroMmHas Mmacca. OTHOCUTENbHAas MOJIEKYJspHas Macca.
MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTa B CO€IMHEHUU.

Konnuecto Bemecta. Moinb. Monsipaast Mmacca. B3auMocBsI3b KOIMUECTBa, MacChl U YKCia
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol mo hopMmynaM XMMHYECKHX COSTUHEHHI.

Ousnyeckue MW XHUMUYECKUE SBJICHUSA. XHMMHMUYECKas peakuuss U e€ MNpPU3HAKU. 3aKOH
COXpaHEHMsI Macchl BeLIECTB. XHUMHUUYecKue ypaBHeHus. Kiaccuduxanus XMMHUYECKUX peakIuil
(coenMHEHUS, PA3JIOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuu sxcnepumenm. 3HAKOMCTBO C XMMHMUYECKOH NOCYAOH, C MpaBUIaMU padOThl B
naboparopuu u npuémamu oOpaileHus ¢ J1abopaTOpHBIM 00OPYJOBAaHHEM; U3YUYEHUE U OMHUCAHHE
buznyecKkux CBOKMCTB 00pa30B HEOPTaHWYECKUX BEILIECTB; HaOmoaeHNe Qu3ndecKux (TUiaBleHUue
BOCKa, TasiHUE JIbJa, pACTUPAHKE caxapa B CTYIKE, KHTIEHUE U KOHJICHCAIUS BOJbI) U XUMUUYECKUX
(ropeHue cBe4M, IPOKATMBAHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE Mella C KUCIOTOM) SIBIICHUH,
HAOJII0JIEHUE M ONHMCAHHE IPU3HAKOB IPOTEKAHHUS XUMHYECKHMX DPEaKIMi (pa3ioxeHue caxapa,
B3aMMOJIEMCTBHE CEPHON KHUCIOTHI C XJOpUAOM Oapus, pasnoxkeHue ruapokcunaa menu(ll) mpum
HarpeBaHUM, B3aWMOJCHCTBHE kene3a ¢ pactBopoMm conu wmeau(Il)); wmsydenwme cmocoOoB
paszeneHus cmecedl (C IMOMOIIBI0 MarHurta, (QUIBTPOBAHME, BBINAPUBAHUE, JAUCTUIUISILIMS,
xpomarorpadus), MpoBeACHNE OUUCTKU MOBAPEHHON CONM; HAOJII0IEHUE U ONUCAHUE Pe3yJbTaTOB
IIPOBEJEHUS ONBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacCChl; CO3/IaHUE MOJEIIEH MOJIEKYJ
(LIapoCTEePIKHEBBIX ).

Baskneimue npeacTaBuTe M HEOPraHUYeCKHX BeLeCTB

Boznyx — cMmech razoB. CocraB Bo3ayxa. Kucimopoax — s1neMeHT M HpocToe BEHIeCTBO.
Haxoxnaenue kucinopoaa B mpupoje, pU3ndeckue M XUMUYECKHE CBOMCTBA (peakIUu TOpEeHUs).
Oxcunpl. Ilpumenenune kuciaopoga. CrnocoObl MOJIy4YeHHs] KHUCIOpoJa B JlabopaTopuu U
npoMbllIeHHOCTH. KpyroBopor kuciopona B npupoge. O30H — aIoTporHas MOAMPHUKAIUSL
KHCJIOPOAA.

TemnoBoit »hdexT XuMuUdyeckol peakiuu, TEPMOXUMHUYECKHE YpaBHEHHs, HK30- U
SHJOTEPMHUUECKUE peakuu. TOoIIMBO: yroinbMeTaH. 3arpsi3HEHNE BO3/yXa, YCUIEHHE TAPHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bomopon — anemeHT u npoctoe BemecTBo. Haxoxkaenne Bogopoaa B mpupoe, Gusndeckue
U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI MostydyeHus. KucioTel u comu.

Monsipablit 00bE€M ra30B. PacuéThl 0 XMMHUECKUM YPaBHEHUSM.

Odusnyeckue cBoMcTBa BoAbl. Boja kak pactBoputens. PactBopbl. HaceleHHble u
HEHACBILIECHHBIE pacTBOPHI. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBast 10J1s BELLIECTBA B pacTBOPE.
XnMmuueckue cBoiictBa Boabl. OcHOBaHuA. Ponb pacTBOpoB B NpHUPOJE MKHU3HM YEJIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.



Knaccupukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Kiaccudukanuss OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIC, KHCIIOTHBIE, aM(pOTEepHbIE) U HecoyieoOpa3yromue. HomeHkmaTypa
OKCHJIOB (MEXIyHapoJHas W TpuUBUAIbHAs). DU3NYECKHE U XMMHUYECKHE CBOICTBA OKCHJIOB.
[Tonyuyenue oxkcuaoB.

OcnoBanust. Krnaccupukanuss OCHOBaHMIA: IIETOYM W HEPACTBOPUMBIC OCHOBAHWUSL.
Homenxknarypa ocHOBaHMH (MeXIyHapoaHasATpUBUANIbHAsA). DU3NUECKHE U XMMUYECKHE CBOMCTBA
ocHoBaHui. IloirydeHre OCHOBaHHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kuciaor (MeXAyHapoiHas U
TpuBHasibHas). Ousnueckre U XMMHUYECKHE CBOWCTBAa KHUCHOT. Pan aktuBHocTu mertamioB H. H.
bekerosa. [loryueHnne Kucior.

Conu. Homenkiatypa coneil (MexayHapoaHasi U TpuBHalibHas). Dusnueckue u XUMUYECKUE
ceorictBa conei. IlomydeHue coneil. ['eHermyeckas CBs3b MEXIy KIacCaMU HEOPraHUYECKHUX
COCIMHEHUM.

I'eneTndeckas cBs3b MEXy KJIACCAMUA HEOPTraHUYECKUX COCAMHEHUMN.

Xumuueckuul IKkcnepumenm: KaueCTBEHHOE ONPE/IEIIEHNE COAEPHKaHUS KUCIOPO/ia B BO3AYXE;
nojgy4yeHue, coOupaHue, pacro3HaBaHME U H3YYEHHE CBOMCTB KHCJIOpOAa; HaOIoaeHne
B3aUMOJICHCTBUSL BELIECTB C KHUCJIOPOJOM M YCIIOBHUS BO3HUKHOBEHMS U IPEKPAIICHHS TOPEHUS
(moxapa); 03HaKOMJICHHE C 00pasllaMi OKCHJIOB M OMHCAHHE X CBOWCTB; MOJIy4eHUE, COOUpaHUeE,
pacro3HaBaHWE U W3YYEHHE CBOICTB BOJIOpOJa (TOpPEeHHE); B3aMMOJCHCTBHE BOJOPOIa C OKCHIIOM
Meau(Il) (BO3MOXXHO MCIOJIB30BAaHWE BHJICOMATEPHAIIOB); HAOIIOJIEHHE O00pa3IlOoB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEOBaHUE OCOOCHHOCTEH pACTBOPCHHSI BEIIECTB C Pa3IUIHON
pacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JOJIEM PAaCTBOPEHHOIO
BELIECTBA; B3aUMO/IEHCTBUE BOJbI C METAJIJIaMH (HaTPUEM U KaJlbLIMEM) (BO3MOYKHO HCIIOIb30BaHHUE
BUJICOMATEPHUAJIOB); OIpPENEICHUE PACTBOPOB KHUCIOT U LIEJIOYEH C IMOMOLIBI0 WHIUKATOPOB;
uccliieJoBaHue 00pa3lioB HEOPraHMYECKUX BELIECTB PA3IUYHbIX KJIACCOB; HAOIIOJEHNE U3MEHEHUS
OKpacKd HHJIMKAaTOPOB B pacTBOpax KHUCJIOT W IIENOYEH; HM3y4yeHUE B3aUMOJACHCTBUSA OKCHIA
menu(Il) ¢ pacTBOpoM cepHOMl KHCIOTBI, KUCIOT C MeTaJylaMM, PEeaKIMi HeHTpalu3aluy;
MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUMW, BHITECHEHUE OJIHOIO METala JPYrMM U3 pacTBOpa COJIH;
pEelIeHNEe SKCHEePUMEHTANbHBIX 3aJad no TeMe «Baxuelmme KiacCchl HEOPraHMYECKHX
COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepumoamyeckass cucrema xummu4yeckux 3jiemenros /I, WU.
MennesieeBa. CtpoeHue aTtoMoB. XuMuuyeckasi cBsizb. OKHCIMTEJbHO-BOCCTAHOBHUTEIbHbIE
peaxkuuu.

[TepBble MOMBITKY KIACCH(PHUKAIUN XUMUYECKUX A1eMeHTOB. [[oHsATHE O TpyMax CXOIHBIX
9JIEMEHTOB (IIETIOYHBIC M IIETOYHO3EMENbHBIE METAIUIbl, TAIOT€Hbl, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yroT aMOTepHbIE OKCHIBI U THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuogmueckas cucrema XxXumMuuyeckux dsnemeHto . .
MengeneeBa. KopoTkonepuoaHas v JJIMHHOIIEPH-
omHasi popmel [leproaudeckoit cucremsl xumudeckux 3meMeHToB JI. . Mennaeneesa. [lepuoast u
rpynnbl. @U3NYECKUil CMBICT TOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpoeHne 3JIeKTPOHHBIX
obonouek atoMoB TepBeIx 20 xumMudeckux dnemeHToB Ilepwogmueckort cucremsr [[. .
MenneneeBa. XapakTepUCTUKa XUMUYECKOIO 3JIEMEHTa MO ero mnosoxeHuto B Ilepuoanueckoii
cucreme /1. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUsS pajiiyca aTOMOB XMMHYECKHX SJIEMEHTOB, METAITMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpylnmnamM W nepuoaam. 3HadeHue llepmomgmyeckoro 3akoHa u
[lepuoanueckoit cucTeMbl XUMHYECKHX OJJIEMEHTOB [UIsl pa3BUTUs Hayku M mpakTuku. J. .
MeneneeB — y4€HbIN U IPAKIaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMHUUECKUX 3JIeMEeHTOB. MloHHAas CBA3b.

Crenenp okucienus. OKUCINTEIbHO-BOCCTAHOBUTENIbHbBIE peakiuu. [Iporecchl okucIeHus
¥ BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuul dKcnepumenm: W3ydeHHE O0O0pa3lOB BEIIECTB METAVIOB U HEMETAJIOB,;
B3aMMOJICHCTBHE THUAPOKCHIA IIMHKA C PAacTBOPAMU KHCIOT W IIEIOYeH; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI (rOpeHue, peakiuu
pa3liokKEeHUs, COCTUHECHHUS).

Mescnpeomemmvie cesa3u

Peanu3zanust MEXIpPEIMETHBIX CBA3EHM MPH M3YyYEHHH XUMHH B § Kjacce OCYIIECTBISETCS
4yepe3 WCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W IMOHSTUH, SBIISIOIIMXCS
CUCTEMHBIMHU JIJISI OTJCJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYIHOTO ITHKJIA.

OO0mmue ecTecTBEHHO-HAYYHBIC MMOHATHS: HAYYIHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(ukanus, TMEepUOJUYHOCTh, HAONIOEHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHEe, MOJIETb, SIBJICHHUE.

Oduzuka: Marepus, aToOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, H3O0TOIbI,
pPaZMOaKTUBHOCTb, MOJEKYyJa, OJJIEKTPUYECKHI 3apsij, BEIIeCTBO, Telo, O0bEM, arperaTHoOe
COCTOSHHE BEIIeCTBa, ras, (PU3WYECKHE BEIMYUHBI, €IUHUIIBI H3MEPEHUS, KOCMOC, IUIaHETHI,
3BE3161, ComHile.

buonorus: porocunTes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIE UCKOIIAEMBbIE,
TOTLIIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peakuust

[lepuonnueckuin 3akoH. Ilepuomuueckas cucrema XuMHUuYeckux anemeHtoB [J[. .
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH MU3MEHEHMH CBONCTB XUMHYECKHUX AJIEMEHTOB
NEpBbIX TPEX NEPHOJOB, KaMsl, KAJIbLMUS U UX COEAMHEHUH B COOTBETCTBUU C IOJOKEHHUEM
371eMEHTOB B [leproanueckoi cucTemMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHUAbl XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBHCUMOCTbH CBOVMCTB BEIIECTBA OT TUIA KPUCTATUIMYECKOW PEIIETKY U BU/IA XUMUYECKOW CBSI3H.

Knaccudukanuss U HOMEHKIATypa HEOPraHWYECKUX BEHIECTB (MEXIyHapoiHas |
TpUBHANIbHAsA). XWUMHYECKHE CBOWCTBA BEMIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJaccaM
HEOPraHWYECKUX COCIMHEHUN, TEHETUUECKasl CBSA3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanus XMMHUYECKUX PEaKIMil MO pa3iMyHbIM MPU3HAKaM (M0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIIIOBOMY 3P PEKTy, 0 UBMEHEHHUIO CTETIeHEeH OKHCICHUS
XUMHYECKHX JJIEMEHTOB, TI0 0OPAaTUMOCTH, M0 YYACTHIO KaTajau3aTopa). JK30- U SHJO0TEPMHUECKHE
peaklu, TEePMOXUMHUYECKUE YPABHEHHUS.

[Tonsite o ckopoctu xumuueckod peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XHMHYECKUX peakuusx. [loHsATHE O TrOMOTreHHBIX W TIeTepOoreHHbIX peakuusix. I[loHsatue o



XUMHUYECKOM paBHOBecuH. DaKTOpPHI, BIHSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIIUUTIONOKEHUE
XUMHYECKOT'O PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, JJICKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHUE ypPaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOTUTHICCKON TUCCOIUAIIUN. DJIEKTPOJIUTHI M HEIJICKTPOIHUTHL. KaTHOHBI,
AHUOHBI. MeXaHU3M JTUCCOIMAIIMU BEIIECTB C PA3IUYHBIMU BUJIAMH XUMUYECKOU cBsi3u. CTeneHb
muccouuanuu. CUbHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu moHHoro obmeHa. YcioBusS MPOTEKAaHUS peakUii MOHHOrO OOMEHa, MOJHbIE U
COKpaIlléHHbIE HMOHHBIC ypaBHEHHSI peakiuil. CBOWCTBAa KHUCIOT, OCHOBaHWW W COJIEM B CBETE
MpEeJICTaBICHUI 00 PNMEKTPOIUTHYECKOHN Aucconuanuy. KauectBeHHble peakiinu Ha oHbI. [loHaTne
O THJIPOJIU3€E COJIEH.

Xumuueckuu 5Kcnepumenm: O3HAKOMIIEHHE C MOJEISAMU KPUCTAUIMUECKUX PEHIETOK
HEOPTaHMYECKUX BEIIECTB — METANIOBHEMETAIUIOB (TpaduTa M aiMasa), CIIOKHBIX BEIIECTB
(x70puIa HATpHs); UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT BO3JCHCTBHS
pa3iIuuYHbIX (PAKTOPOB; HCCIEAOBAHUE AIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLIMAIIMU  KHUCIIOT, Inejo4Yeil U cojeil (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPUAIIOB);
MPOBEJICHUE OIbBITOB, HUIIOCTPUPYIOMIUX MPHU3HAKK MPOTEKAHUS peakluii HOHHOro oOMeHa
(oOpa3zoBaHue ocajka, BbIIEJICHHE ra3a, 00pa30BaHKe BOJIbI); ONBITOB, HIUTIOCTPUPYIOLIUX PUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUi (TOPEHHE, PEAKIMH Pa3I0KEHUS, COCIUHCHUSA);
pacro3HaBaHNE HEOPTaHWMYECKHUX BEIIECTBIIOMOIIBI0 KAYSCTBCHHBIX PEAKIUi HA WOHBI; PEIICHHE
OKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJsibl ¥ UX COeTHHEHHUSI

O6mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETIEHU
okucinenusa. CTpoeHne M (hU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TAJOT€HOB. XHUMHUYECKUE
CBOMiCTBa Ha mpuMepe xjopa (B3aMMOJCIHCTBHE C MeTaljlaMH, HeMeTalJlaMH, MIeI0YaMu).
Xnoposogopoa. ComnsiHas KHCIOTa, XUMHUYECKHE CBOICTBa, MOJy4deHHe, mpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOpPOJA Ha OpPraHW3M 4YeJIOBeKa. BakHeWIWe XJIOpPHIbI M HMX HaXOXKJICHUE B
IPUPOJIC.

OOmas  xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTeNeHn OKucieHus. CTpoeHne W (pU3MYecKre CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa M CePhl. AJITIOTPOITHBIE MOH(DHKAIINHN KHCIOPOIa U Cepbl. XUMHUYECKHE CBOMCTBA CEPHI.
CepoBoaopoji, cTpoeHue, GpuzndecKueXuMuueckue cBoicTBa. OKCHUIBI CEphl KaK MPeCTaBUTENN
KUCTOTHBIX OKcuaoB. CepHas KHCIOTa, (DU3MYECKHE U XUMHUYECKHE CBOICTBa (oOmIHe Kak
MPEJICTaBUTENS KJlacca KUCIOT U crenuduueckue). XUMHUUECKUE PEaKINH, JeKallle B OCHOBE
MPOMBINIICHHOTO CHoco0a MoMydeHus: cepHoil kucnoThl. [Ipumenenue. Conu cepHON KUCIOTHI,
KaueCTBCHHAs] peakius Ha cyiabpar-uoH. HaxoxkiaeHwe cepbl W e€ COCIWHEHWH B IPHPOJIC.
XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTUHEHUSMU Cephbl (KHCIOTHBIC TOMKIH, 3arpsi3-
HEHHE BO3/IyXa U BOJOEMOB), CITIOCOOBI €r0 MIPEI0TBPAICHUS.

OO6mass xapakTepucTuka »3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHBIC CTENIEHU OKHUCIEHUS. A30T, pacpocTpaHeHHEe B MPUPOJE, PU3NIECKUE i XUMUIECKHE
cBoiictBa. KpyroBopor azota B mpupoae. AMMHaK, ero (pu3mdeckne M XUMHUYECKUE CBOMWCTBA,
nonyueHue u mnpumeHenwe. Conm aMMO HHs, WX (QU3MYECKHE M XUMHYECKHE CBOICTBa,
npuMeHeHrne. KadecTBeHHass peakiusi Ha WOHBI aMMOHHSA. A30THas KHUCIIOTa, €€ TOJydeHHe,



¢u3uueckue W XUMHUYECKHE CBOMCTBa (OOImMe Kak MpPeACTaBUTENsS Kiacca KHUCIOT H
cneunduyeckue). lcrnonb3oBaHue HHUTPATOB U COJIEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
yroOpeHnil. XUMHYECKOe 3arps3HEHUE OKPY)KaoIleH cpelbl COCAMHEHUSMH a30Ta (KUCIIOTHBIE
JOX/IM, 3arps3HEHHE BO3JyXa, MOYBBI U BOAOEMOB). Dochop, amIOTPONHBIE MOIUPHUKAINN
docthopa, duzmueckmexummueckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopHas kuciora,
¢u3uueckue W XUMHUYECKHE CBOWCTBA, NoiydyeHue. Mcmonp3oBanue QocdaroB B KadecTBe
MHUHEpAJIbHBIX YI00pEHU.

OO6mast xapaktepuctuka 23jeMeHToB [VA-rpymnmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTENEHM OKUCIECHUA. YTIEpoJ, aulOTPOIIHble MOAM(DUKALMYU, PACHPOCTPaHEHUE B
npupoze, pu3ndeckue U XMMudeckue cBoicTBa. Azxcopbuus. KpyroBopot yriepoaa B mpupoie.
Oxcuapl yrieposaa, ux (pu3Mueckue M XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha >KHUBBIE OPraHU3MBbI,
NOJy4YeHHE W TpPUMEHEHHE. DKOJIOTUYECKHE IMpOoOJieMBbl, CBsi3aHHBIE ¢ okcujaoM yriaepoma(lV);
TUIOTEe3a TI00aTBHOTO MOTETUICHUS KIIMMaTa; MapHUKOBBIA 3D (eKT. YronpHas KUCIOTa U €€ COJH,
X (pU3MUECKUEXUMHUECKUE CBOWCTBA, IMOJIydeHHE M TNpHMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBI. Vcronb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO3SMCTBE.

IlepBoHauyaibHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSAX Yriepoja
(MeTaH, 3TaH, STHJIEH, alleTHJIeH, 3TaHOJ, INIMLEPUH, YKCyCHas KuciaoTa). X cocTaB U XUMHUYECKOe
crpoenue. [ToHsTre 0 6MONOrNYecK BaXKHBIX BELIECTBAX: XKUPaX, OeJIKax, yrieBojax — U UX PoJIn
B )KM3HU 4eJoBeka. MaTepuaabHOE €JUHCTBO OPraHMUECKUX U HEOPraHMYECKUX COCTUHEHUM.

Kpemunuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IIOJIyY€HHE M TPUMEHEHHE.
CoenunaeHus kpemHus B pupoje. O0mue npeacraBieHus 06 okcuae kpemausi(IV) u kpeMHueBoi
kuciaore. CHIMKaThl, UX HUCIOJb30BaHUE B OBITY, MEIUIIMHE, MPOMBILUIEHHOCTH. Baxkueliue
CTPOWTENBbHBIE MaTepHajbl: KepamMHKa, CTEKJIO, ILeMeHT, OerToH, xene300eToH. IIpobmembl
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuu dKcnepumenm: W3ydeHUE OOpa3IloB HEOPraHMYECKHX BEIIECTB, CBOICTB
COJISTHOM KHCJIOTBI; TPOBEICHHE KAueCTBEHHBIX peakIUil Ha XJOPUA-WOHBI W HaOIOJCHHE
NPU3HAKOB UX MPOTEKAHMSI; ONBITHI, OTpaXkaroliye GU3NIeCKre 1 XMMUYEeCKHEe CBOWCTBA TaJlOreHOB
U UX COEIMHEHUH (BO3MOYKHO HCIOJIb30BaHUE BHAEOMATEPUAOB); O3HAKOMIJIEHHE C OOpasuamMu
XJIOpUJIOB (TaJOreHHIOB); O3HAKOMIIEHHME C oOpasuamMu cepbl U €€ COCOUHEHMSIMH (BO3MOXHO
WCIIOJIb30BAaHUE BUCOMATEPUAJIOB); HAOIIOJEHUE MpoIlecca OO0YIIIMBAaHUS caxapa Ioj JeHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI; M3YYEHHE XMUMHYECKUX CBOMCTB pPa30aBIEHHOM cepHOU
KHCJIOTBI, MpPOBEACHUE KAyeCTBEHHOW peakUuu Ha cyiabpaT-uoH W HaONI0JIeHHE NpU3HaKa eé
NPOTEKaHUS; O3HAKOMJIEHHE C (DU3MYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUH
(BO3MOKHO HCIOJIB30BaHUE BHUIEOMATEpUANoOB), 00pa3laMu a30THBIX M (POCHOpHBIX yn0OpeHui;
HoJy4eHue, coOupaHue, paco3HaBaHUe U U3y4eHHE CBOWCTB aMMHUaKa; IPOBEICHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHHE MPU3HAKOB UX MPOTEKaHusl, B3aUMOJecTBHE
KOHIEHTPUPOBAHHON a30THON KHUCIIOTHI ¢ MEJbI0 (BO3MOKHO HCIIOJIb30BAaHHE BHIEOMATEPUATIOB);
U3y4eHHE MOJeNiell KpUCTaNIMYeCKuX pPelETOK anMasa, rpaduta, QyljaepeHa; 03HAKOMIICHHE C
MPOLECCOM aJCOpOIMU PAaCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM
POTHBOra3a; MOJy4YeHHe, coOOMpaHue, paclno3HaBaHWE M U3yUeHHE CBOMCTB YTJIEKHMCIIOIO rasa;
IPOBE/IEHUE KaYeCTBEHHBIX peaKkIUil Ha KapOOHAT- M CUJIMKAT-UOHBI U M3yYCHHE NMPU3HAKOB HMX
OPOTEKaHMS; O3HAKOMJIEHHE C TPOAYKIMEH CHIMKATHOH TMPOMBINUIEHHOCTH; pEIICHUE
IKCHEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BaxxHelre HeMeTaIbl U UX COSAUHEHUS.



MeTta/uibl M MX COEIMHEHUS

OOmiass xapakTepUCTUKAa XUMHUYECKMX D3JEMEHTOB — METa/lIOB Ha OCHOBAaHMHM MX
nosioxenus B llepuoguyeckoit cucreme xummyeckux sneMeHToB Jl. M. MenneneeBa u crpoeHus
aToMoB. CTpoeHue MeTailioB. MeTraindeckasi CBA3b U METAJUIMUECKasl KpUCTAJUINUECKas PEIIETKA.
DNEKTPOXUMUYECKUNA Psifl HAOpsDKeHUM MeTaiwioB. Pu3znueckue M XUMHYECKHE CBOMCTBA
metauioB. OOmme crnocoObl ModydeHus: MeTayuioB. [loHATHE O KOPPO3WU METAJUIOB, OCHOBHBIE
crocoObl 3am|Thl MX OT Koppo3uu. CrutaBbl (CTajib, YyryH, IOPATIOMHHUN, OpoH3a) M HX
PUMEHEHUE B OBITY U IPOMBILICHHOCTH.

[lenounble MeTauIbl: moJiokeHUe B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MeHnneneeBa; CTpoeHHE HMX aTOMOB; HaxOoxAeHUE B mnpupojae. dusnueckne M XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI M THAPOKCHABI HaTpus U Kanmus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.

[[{esr0uyHO3EMENBHBIE METAJIIIBI MATHUIM U KaJIbLUI: MOJ0KeHUE B [lepuoanueckoi cucreme
xuMmudeckux anemeHtoB [[. M. MenpaeneeBa; CTpOCHME MX aTOMOB; HAXOXKJICHHE B MPHUPOJE.
@u3nyeckue M XMMHUYECKHME CBOWMCTBA MarHvs W Kajiblus. BakHeWlune COeIWHEHUS KaJIbLUS
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoir cucreme xumuueckux osnemento J[. WM.
MeHieneeBa; CTpOE€HHE aTOMa; HaxoXKJeHue B npupone. Ouznyeckue U XMMHUUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepmonmueckoit cucreme xumuueckux siemenroB I WM.

MeneneeBa; CTpOCHHE aToMma; HaxoXJeHue B mpupojae. Pusnvyeckne u XMMHUYECKHE CBOMCTBA
xenesa. Oxenpl, Tuapokcu bl U conu xenesa(ll) n xenesza(Ill), ux cocras, cBONCTBA U MOIYYEHUE.
Xumuueckuu sKcnepumenm: O3HAKOMJIEHHE € oOOpa3laMH METaJIOB U CIUIaBOB, HX
(GU3MYECKUMU CBOMCTBAMU; U3YUYECHHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOKHO UCTIOJIH30BAHNE
BUJICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAIBIIHS U HATPHUS C BOJOH (BO3ZMOKHO
MCIOJIb30BaHNE BUIEOMATEPUAJIOB); UCCIIEOBAaHHE CBONCTB KECTKON BOJBI;, Mpoliecca TOpeHus
kKeleza B KHCIopone (BO3MOXKHO HCIONB30BaHHE BUAEOMATEPUATIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peaKIMii Ha HOHBI (MarHusl, Kalblus, alfoMUHNA, ITMHKA, xene3a(l]) u xenesza(Ill),
menu(1l)); nabnrogeHue 1 ONrMcaHue MPOIECCOB OKPAITMBAHKS TUIAMEHH HOHAMU HATPUs, Kallus U
KaJIbIHs (BO3MOXKHO HCIIOJIb30BAaHWE BUJIEOMATEPHAIIOB); MCCIIeI0BaHHEe aM(pOTEPHBIX CBOMCTB
THAPOKCH/IA QIIOMUHUS M THJIPOKCHJA IMHKA; PEHICHHE SKCIICPUMEHTAJIBHBIX 3a/lad IO TeMe
«BaxuHelme MeTauibl U UX COCTUHEHUS.

XuMus 1 OKpY:KaIas cpeaa

BemiectBa u Mmatepuansl B TOBCEAHEBHOM )KM3HU YEJIOBEKa. XUMUSA U 310pOBhe. be3onacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHYECKUX peakiuil B ObITy. [lepBas momomp Mpu XUMHYECKHX
oXorax u oOTpaBiieHUsIX. OCHOBBI SKOJOTMYECKOW T'PAMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE
OKpY’KaroIIen cpesl (TIpeaenbHast fonyctumas KonienTpaius semects — [1JIK).

Ponp xumun B pemieHrnn dKOJ0THYECKHUX Tpoosem. [Ipupoaabie HCTOYHHUKHN YTIEBOAOPOIOB
(yromib, IpUPOAHBIN Ta3, HEPTh), MPOIYKTHI UX MEePepabOTKU, UX POIb B OBITY M MPOMBIILIICHHOCTH.

Xumuueckuil sKkcnepumeHm: N3ydeHue oOpas3IoB MaTepuaioB (CTEKJIO, CIIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPUAIIBI).

Mesxcnpeomemnvie cés3u

Peanusanus MexXnpeIMETHBIX CBSI3€W ITPU U3YYEHUH XUMHUNY KJIacce OCYILECTBIISIETCS Yepe3
UCIIONIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHITHHA, SBISIOIIAXCS



CHUCTEMHBIMHU JIJISl OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTecTBEHHO-HAayUHbIe MOHATHS: HAYYHbIN (PakT, TUIOTE3a, 3aKOH, TEOpHs, aHATTU3,
CUHTE3, Kiaccuukanus, MepUOJUYHOCTh, HAOJIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEHHE, MOJICTh, SIBJICHHUE, TAPHUKOBEIN 3(DEKT, TEXHOIOTHS, MaTePHAIIHI.

dusnka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWA, H3OTOIIbI,
paIuOaKTUBHOCTb,  MOJIEKYJa, JJICKTPUYECKUU  3apsif, MPOBOJHUKH, MOJYIPOBOJHUKH,
JMBJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, Telo, 00BEM, arperaTHOE COCTOSHHUE BEUIeCTBAa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAJUIMYECKAsI PEIIETKA, CIIaBbl, (PU3NUECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, abixanue, Ouocepa, IKOCHCTEMa, MHHEpalbHbIE YIOOPEHHUS,
MUKPO3JIEMEHTbI, MAKPOAJIEMEHTHI, MTUTATENIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPO/IbL, IT0JIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O

XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHSI TMPOTPaMMBI OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0Ji¢ 00yYeHHs] XMMUU B €IUHCTBE Y4€OHON M BOCHHUTATEILHOM JIEATEIHHOCTH B
COOTBETCTBUM C TPAJAULUOHHBIMUA POCCUMCKMMHU COLIMOKYIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LCHHOCTSIMU, NPUHATHIMM B OOLIECTBE IPaBUJIAMM W HOPMAaMU IOBEJEHHUS U CHOCOOCTBYIOT
poleccaM caMOIO3HaHMs, CAMOPA3BUTHS U COLIMATIM3ALMH 00yYarOIIUXCS.

JIMYHOCTHBIE pPE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMd M paCIIMpEHHE OIbITa JEATEIBHOCTH Ha e
OCHOBE, B TOM UYHCJIC B YACTH:

1) maTpuMoTHYeCKOro BOCIIMTAHUS: IEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIUIO, NOHUMAaHHMA 3HAYEHUS XMMUYECKOH HAyKH B KU3HU
COBPEMEHHOI0 0O0IIecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(popManuel O MepeaoBbIX
JOCTH)KEHUSIX U OTKPBITUSAX MHUPOBOHM M OTEUECTBEHHOM XMMHM, 3aMHTEPECOBAHHOCTH B HAaYYHBIX
3HaHUAX 00 yCTpoicTBE MHpa U O0IIECTBA;

2) TrpakIAaHCKOI0 BOCHUTAHMA: TIPEJICTABICHUS O COLMAIBHBIX HOpMax M IpaBHJIax
MEXJIMYHOCTHBIX OTHOIICHUN B KOJJICKTHBE, KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOH, Y4eOHOMCCIIeI0BATEIbCKON, TBOPYECKON M JPYTrUX BUAAX NEATEILHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOW COBMECTHOM JAESTEIbHOCTU IPU BBIIOJHEHUU Y4EOHBIX, IIO3HABATENIbHBIX 3ajad,
BBIITOJIHEHUH XWMHYECKHX OKCIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B Ipolecce 3TOW Yy4eOHOH JesTeNbHOCTH, I'OTOBHOCTH
OLIEHUBATh CBOE MOBE/ICHUE U MOCTYIIKU CBOMX TOBApUILEH C MO3ULIMKA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HaHUS MOCJIEACTBUN OCTYIIKOB,;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUS

MHpPOBO33pPEHUYECKHE  MpPEJACTABICHMs O  BEIIECTBE W XMMHYECKOH  peakuuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKH M COCTABJISIOIIME OCHOBY JUIS
NIOHUMAaHHS CYIIHOCTH HAYYHOH KapTHHBI MUpA, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS IPUPOJIBI, B3AUMOCBSI3SIX Y€JIOBEKa C MPUPOTHON CPEIOii, O POIM XMMHHU B TIO3HAHUH ITHX
3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIpPABICHHBICE HA IIOJIyYCHHE HOBBIX 3HAHUH 10 XUMHH,
HeoOXonuMble i1 OOBSICHEHUs HAOMIOAAaeMBbIX TPOLIECCOB M SBJIEHHM, MO3HABATENbHOM,
MH(POPMALIMOHHOM U YUTATENbCKOM KYJIbTYpPbI, B TOM UYHCII€ HABBIKOB CaMOCTOSATENBHON paboThI C
y4eOHBIMM TEKCTaMM, CIPABOYHON JINTEpaTypoi, JOCTYNMHBIMM TEXHMYECKUMH CpEJICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEepeC K OOY4YeHHIO W TO3HAHHUIO, JIOOO3HATENIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K

€caM000pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENbCKON NE€ATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpaBJICHHOCTH M YPOBHs 00yYEHUS B AJIbHEHIIEM;
4) d¢opmupoBaHus KYJbTYPbl 310POBbMI: OCO3HAHWE IICHHOCTH >KU3HH, OTBETCTBEHHOTO
OTHOIIEHHS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JIOPOBEI 00pa3 KU3HU, OCO3HAHHE TIOCIICACTBAN
U HENpusTHE BPEOHBIX NPUBbIUEK (YIMOTpEONEHHs] AJKOroysg, HApKOTUKOB, KYPEHHs),
HE00XO0IMMOCTH COOJIOICHNUS IPaBUIJI O€30MaCHOCTH NP 0OpaIleHUH ¢ XUMUYECKUMH BEIleCTBAMU
B OBITY U peasbHOM JKU3HU;



5) Tpy10BOro BOCIIMTAHUSI: HHTEPEC K IPAKTUYECKOMY U3YUSHHIO TPOPECCUil U Tpy/ia pa3InyHOro
poza, yBaXCHHME K TPyAy M pe3ynbTaTaM TPYAOBOH IEATCIBHOCTH, B TOM 4YHCIIE HAa OCHOBE
IPUMEHEHUs MPEeIMETHbIX 3HAHUN MO XMMHM, OCO3HAHHBIN BHIOOP MHIAMBHUIYalbHOH TPaeKTOPHU
IPOJOIDKEHUS O00pa3oBaHMA C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEW, yCHEeImHOW MpOopEeCCHOHATBHON AEATEIHOCTH |
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(EeCCHOHANBHOM Cpee;

6) 7K0JI0rMYecKOro BOCHUTAHMA: DKOJOTHUYECKH I€JIeCO00pa3HOE OTHOIICHHE K MPHUPOJAE Kak
VCTOYHUKY JKU3HHM Ha 3e€MJle, OCHOBE €€ CYIECTBOBAaHUS, IOHMMAHUE LICHHOCTH 340POBOrO U
Oe3omacHoro oOpasza KHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (H3UYECKOMY U
IICUXUYECKOMY 3/J0POBbIO, OCO3HAHHE LIEHHOCTH COOIIOIEHUS MPaBUJl O€3011aCHOTO IIOBEACHUS IIPU
paboTe C BellecTBaMy, a TAK)XKE B CUTyallUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

CMOCOOHOCTH PUMEHSTh 3HAHMSA, MTOJTydaeMble TIPYU U3YYeHUU XMMHUH, JJIS PeIICHHS 3a/1a4,
CBSI3AHHBIX C OKPYXaUEHd MPUPOAHON CpeNoW, sl IOBBILICHHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHMSI TJI00AJBbHOTO XapakTepa AKOJIOIMYECKHMX MpoOJeM U IMyTel uX pelieHus
IIOCPEJICTBOM METOJ0B XHUMHH, JKOJIOTMYECKOTO MBIIUICHUSA, YMEHHS PYKOBOACTBOBAaTbCA UM B
[I03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLIMATIbHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yJabTaTOB BBIACHSIOT 3HAUYMMBIE s (POPMHUPOBAHUS
MHUPOBO33pEHUs OOIIeHAayYHbIE IOHATUS (3aKOH, TEOpHs, NMPHUHILMII, TMIIOTe3a, (DaKT, cCUCTEMa,
IpoIecC, 3KCIEPUMEHT U Jp.), KOTOPbIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax M MO3BOJIIOT HA OCHOBE 3HAHMN M3 3THX MpPeIMETOB (HOPMHUPOBATH MPEJCTABICHHE O
LIEJIOCTHOM HAayyHOW KapTHUHE MMpa, M YHUBEpCaJlbHble YydeOHblE AEWCTBUS (IIO3HABATENIBbHBIE,
KOMMYHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpbIE 00€CreynBalOT (POPMUPOBAHHME T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIaHUPOBAHUIOOCYIIIECTBIECHUIO YUeOHOU JESITEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe el CTBUSA
ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHWS IIpU  OCBOCHHMM 3HAHUM:
PAaCKpBIBATh CMBICII XMMHUYECKUX MOHATUH (BBIIEIATh WX XapaKTEpHbIE MPU3HAKH, YCTAaHABIMBAThH
B3aUMOCBS3b C APYTMMHU MOHATUSMH), UCIIOIB30BATh MOHATHUS [ OOBSICHEHUS OT/IENbHBIX (DaKTOB
U SBJICHUH, BHIOMPATh OCHOBAaHMS M KPUTEPUU JUIS KIACCU(PHUKAIMM XUMHUYECKUX BEIECTB M
XUMHYECKMX pEeaKlMi, YCTaHaBIMBAaTh MPUYMHHO-CIEIACTBEHHbIE CBS3U MEXIy OOBEKTaMu
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, J€TyKTUBHBIE, [10 aHAJIOTUN), J1e1aTh
BBIBOJIbI U 3AKJIFOUYECHUS;

yYMEHHE MPUMEHSATh B IMpOILecce MO3HAHUS MOHATUS (MpPEAMETHbIE M METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENM, HCIOJIb3yEMblE B XUMHUH, NpeoOpa3oBbIBATH LIMPOKO
IOpUMEHseMble B XMMHMU MOJIENIbHBIE MPEACTaBICHUS — XUMHMUYECKHI 3HAaK (CMMBOJ 3JIEMEHTA),
XxuMu4eckas (opMyda U ypaBHEHHE XUMHUYECKOW peakIud — TpU peleHun y4deOHo-
IIO3HABATEJIBHBIX 3a/a4, C YU4ETOM ITUX MOJCIIBHBIX IPEICTaBICHUN BBISABIATL U XapaKTEPU30BaTh
CYIIECTBEHHBIE NMPU3HAKU M3yYaeMbIX O0BbEKTOB — XMMUYECKUX BELIECTB U XUMHUYECKUX PEAKIIMH,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSI3U U MTPOTUBOPEUHS B U3y4aeMBbIX
IIPOLIECCAX U SIBJICHUSX.

Ba3oBble nccienoBare/ibCKue AeiicTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABIICHHBIE BOMNPOCHI B KAadyeCTBE WHCTPYMEHTA IO3HAHUSA, a

TaKKe B KayecTBE OCHOBBI U1 (OPMUPOBAHUS TUIOTE3bl IO MPOBEPKE MPaBHILHOCTH



BBICKA3bIBAEMBIX CYXKJICHU;

IpUOOpPETEHNE ONbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEACHUIO YYEHHUYECKUX
9KCHEPUMEHTOB, YMEHUE HaOII0aTh 3a XOJOM IPOLECcca, CaMOCTOSATENILHO MPOrHO3UPOBATh €ro
pe3yabTar, (QOpMYIMpPOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM IPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJICIIaHHOM pabdoTe.

Pabora c nunpopmanmeii:

yMEHUE BbIOUpaTh, AHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIUIO PA3JINYHBIX BUIOB U
dopM TpencTaBICHUS, MOMYyYaeMylO0 W3 Pa3HbIX HMCTOYHHKOB (HAy4YHOIIONYJISIpHAS JUTepaTypa
XUMHUYECKOTO COJIEPKaHMsI, CIIPaBOYHbIE TOCOOUSs, pecypchl VHTepHeTa), KpUTUYECKH OLCHUBAThH
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE MPUMEHATH Pa3JIMYHbIE METOJbl M 3aIPOCHI MPU MOUCKE M 0TOOpe MHPOPMALUHU U
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOIUMBIX JJIs1 BHIMOJIHEHUS Y4eOHBIX M MO3HABATEIbHBIX 3a7ad
ONpeNIeNIEHHOr0 THUMA, HPUOOpPETeHHEe OmbiTa B O00JAaCTH HCMOJIb30BaHUS HHPOPMALMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUH, OBJAJCHUE KYJIbTYpOW aKTHMBHOI'O HCIOJB30BAaHUS DPA3IUYHBIX
IIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMalbHYIO (OpMy IpeacTaBIeHUs
UHGOpPMALIMM W WIUIIOCTPUPOBATh pELIaeMble 3aJayd HECIOXKHBIMH CXEMaMH, JuarpaMMaMy,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMU;

YMEHHE MCMOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce Y4YEOHONH U HCCIIeN0BaTENbCKON
JESATENIbHOCTH UH(POPMALIMIO O BIUSHUHN IPOMBIIUIEHHOCTH, CEIbCKOr0 X035MCTBA U TPAHCIIOPTa HA
COCTOSTHUE OKpY’Karollel IpUpPOTHON Cpeibl.

KoMmyHuKaTHBHBIE YHHBepCaJIbHbIE Yy4eOHblIe NeliCTBUS:

yMEHHE 3a7aBaThb BOMNPOCHl (B XoJe JAuasora u (WiIM) JOUCKYCCHM) IO CYLIECTBY
oOcyxnaemMoil TeMmbl, (OpMyIUpOBaTb CBOM MPEAJOKEHHUS OTHOCUTEIBHO  BBIMOJIHEHUS
IIPEUI0KEHHON 3aJa4H;

IpUOOpETEHUE OIBITA IPE3CHTAIIMM PE3YIbTATOB BHITOJIHEHHS XUMHUUECKOTO 3KCIIEPUMEHTA
(;1abopaTtopHOro OIMbITa, JaOOpaTOPHON PabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIICCTB, Y4€OHOTO
IPOEKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM  CO  CBEpPCTHMKaMHM  IIO3HABATE€IbHOW U
MCCJIEIOBATEIbCKOM AESITEIbHOCTH MPU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE yUETa 00IINX
MHTEPECOB U COIJIaCOBaHUS MO3ULUHI (0OCYXAeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE HITYPMBD»,
KOOpJMHAIMSI COBMECTHBIX JEHCTBHI, ONIPEIETICHNE KPUTEPUEB 110 OLIEHKE KAaYECTBA BHINIOJIHEHHON
paboThl U ApyrHe);

PeryasiTuBHble yHHBepcaibHble y4eOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSITEIIHO ONPEACNATh LENU JNEATEIBHOCTH, IUIAHUPOBATH, OCYLIECTBIATS,
KOHTPOJIMPOBATh U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIESITENIbHOCTD, BBIOMpPATh Harbosee
3¢ PexTUBHBIEC CIIOCOOBI PEIICHHUST YUeOHBIX M TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEILHO COCTABIISITh
WIN KOPPEKTHPOBATH MPEUIOKEHHBI AITOPUTM JEUCTBUI NPH BBINOJIHEHUM 33JaHUNA C Yy4ETOM
MOJYy4YECHUs] HOBBIX 3HAaHMHA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX W PEAKIMAX, OLECHHUBAThH
COOTBETCTBUE MOJIYYEHHOIO Pe3yJIbTaTa 3asBJICHHOM 1I€JIM, YMEHUE UCIO0Ib30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, IPEIaracMbl€ B yCIOBUH 3aaHUM.

INPEJAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pe3yJlbTaTOB IO OCBOEHHUIO O0053aTEIbHOIO COACpIKAHMS,
YCTAaHOBJICHHOTO JaHHOW (emepanbHOMl  pabodeid MporpaMMoOM, BBIACISIOT: OCBOCHHBIC
00y4aroImyUMHUCs HayyHble 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUH, crieuduyecKe i IpeAMeTHON



obnmactu «XUMHS», BHIBI NEATEIHHOCTH TO TMOJNYYEHHUI0O HOBOTO 3HAHUS, €r0 HHTEPIpPETaIlnH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K koumy oOydenus B 8 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE IOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHSATHM: aToM, MOJIEKYla, XUMHYECKHH
AJIEMEHT, IPOCTOE BEILIECTBO, CJIO)KHOE BEIIECTBO, CMECh (OQHOpPOAHAs M HEOAHOPOJHAs),
BaJIECHTHOCTb, OTHOCHUTEJbHAsl aTOMHAasi M MOJIEKYJSIpHas Macca, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi A0Jsl XUMUYECKOTO 3JIEMEHTa B COSTUHEHUH, MOJISIPHBIN 00bEM, OKCHUI,
KHCJIOTa, OCHOBAHME, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIEHUsS, XUMUYECKas peaKius,
KJacCU(UKalUs pPEaKlMid: peakUy COEIWHEHUS, PEaKlUU Ppas3JIOoKEHUs, PEaKluu 3aMeIleHus,
peakuu oOMeHa, IK30- U HHAOTEPMUYECKUE PEaKLUHU, TEIJIOBON 3PQEeKT peakuuu, siApo aToma,
JIEKTPOHHBIN CJIOW aroma, aTOMHasi opOuTalb, paAuyC aToMma, XUMUYECKas CBs3b, MOJISIpHAs U
HENoJIsIpHasl KOBAJEHTHAasl CBS3b, MOHHAs CBsSI3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas 0
BellecTBa (IIPOLICHTHAS] KOHIIEHTPAIHs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHSATUN U MPUMEHSTH 3TH TOHATHS
IIPU ONKMCAHMHM BEIIECTB U UX MPEBPAIICHUI;

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsI COCTaBIeHUS (POpPMYyN BEIIECTB M ypaBHEHUM
XUMUYECKUX PEaKLUM;

ONpEAENATh BAJICHTHOCTb AaTOMOB JJEMEHTOB B OHMHAPHBIX COCAMHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OMHAPHBIX COCIWHEHHSX, MPUHAIIC)KHOCTh BEIIECTB K ONPENEIEHHOMY
KJIaCCy COeQuWHEHUM 1o ¢dopMmysiaM, BHUJ XHUMHYECKOM CBSi3M (KOBAJICHTHAasT M WOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

packpsiBaTh cMmbici [lepuonnueckoro 3akona J[.M. MengaeneeBa: IeMOHCTPUPOBATH
NOHMMAHNE NEPUOJINYECKON 3aBUCHUMOCTH CBONCTB XMMHYECKHMX 3JIEMEHTOB OT UX IOJIO)KEHHUS B
[lepuoanueckoii cHUcTEME, 3aKOHOB COXPAaHEHHUs MacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOTO Y4YEHHs], 3aKOHa ABOTaJpo;

OTMCHIBATh M XapaKTepu30BaTh TaOmuuHyo Gopmy Ilepuoanueckoit cucTeMbl XUMHYECKHX
9JIEMEHTOB: pa3NuyaTh MOHITHUS «TJaBHas mMoArpymnmna (A-rpynmna)» u «modouyHas noarpymnmna (b-
rpynna)», Majible 1 OoJiblIne NEPUOAbl, COOTHOCUTh 0003HAUEHUsI, KOTOPbIE UMEIOTCSI B TaOIuIe
«llepmogmueckas cucrema xumuyeckux osnemeHtoB J[.M. MenngeneeBa» ¢  4YHUCIOBBIMHU
XapaKTEepUCTHUKAMU CTPOCHHSI aTOMOB XMMHUECKHUX AJIEMEHTOB (COCTaB U 3apsij sipa, o0IIee YUciIo
3JIEKTPOHOB U paclpeiesieHue X MO0 3IEKTPOHHBIM CIIO0SIM);

KIacCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTraHWYEeCKHE BEIIeCTBa, XHMHUECKUE
peakuuu (1o YUCIly U COCTaBY yYaCTBYIOIMX B PEAKIIMU BEIECTB, IO TEINIOBOMY 3P DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KIIACCOB,
MOATBEPIKJasi OMHCAHUE MPUMEpPAMU MOJIEKYJISPHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKiuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIIEHUH B Pa3IMYHbIX YCIOBHSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMyse COEIMHEHHs, MAacCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKilni;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AESATENbHOCTH — AaHAJIW3 U CHUHTE3,
CpaBHEHHe, 000011IeHNe, CUCTEMATH3aIHMIO, KIACCU(PHUKAIINIO, BBISBICHUE TPUIMHHOCIIEACTBEHHBIX



CBSA3E€H — 1JI U3yUEHUS] CBOMCTB BELECTB U XUMUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJI0IEHUE, U3MEPEHUE, MOACITUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH );

clieoBaTh ~ IpaBWJaM  [OJIb30BAHMSI ~ XUMHMYECKOM  mocyaod u  J1abopaTOpPHBIM
000py/I0BaHUEM, a TAK)KE IPaBUIaM OOpALIEHUS C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLUSIMU
IO BBHIMOJIHEHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX
BEIECTB (BOAOPO/A U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOM J10JIei
pacTBOPEHHOIO BELIECTBAa, IUIAHUPOBATb M IMPOBOAUTH XUMHYECKHE SKCIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB IIET0YEH U KMCIOT C MOMOIIBIO HHIUKATOPOB (JakMyc, heHondranens,
METHJIOPAHK U IpYTHE).

K koumy oOyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX HOHSITHM: XUMHYECKHH JIIEMEHT, aroM,
MOJIEKYJIa, HOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO, CJOKHOE BEILECTBO, BaJIEHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKas peaklMs, XUMHUYecKas CBs3b,
TerIoBOH 3((eKT peaknuu, MOib, MOJAPHBIA 00BEM, PacTBOpP, DIEKTPOJIUTHI, HEIIIEKTPOIHUTHI,
JNEKTPONUTHYECKAsT JUCCOLMALIMSA, pEeaKlUUd HMOHHOrO OOMEHa, KaTaau3aTrop, XUMHUYECKOoe
paBHOBecHe, 0OpaTUMBbIe U HEOOpAaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKINH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aUIOTpomnusi, amM(pOTEepHOCTb,
XUMHUYECKast CBsA3b (KOBAJIEHTHAs, MOHHAS, METAJITHYECKas ), KpUCTaUInYecKas perérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIMH, PEACIIbHO AonycTuMas KoHueHrpanus 11K
BEIIIECTBA;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSTUN M MPUMEHSTHITU MOHATUS
OpU ONUCAHMM BELIECTB M MX IPEBPALICHUM; HCIIOIb30BATh XUMHYECKYIO CHUMBOJIUKY IS
cocTaBJIeHUs (POPMYII BEIIECTB M YPaBHEHUH XUMUYECKUX PEAKIINH;

OIIPEAEIATh BAJICHTHOCTb M CTENIEHb OKHUCIIEHUS XMMHMUYECKHX DJIEMEHTOB B COEIMHEHHUAX
pa3IMYHOTO COCTaBa, IPHUHAJUIEKHOCTH BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUH I10
dopmynaM, BUJ XUMHUYECKOW CBSI3M (KOBaJICHTHAs, MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX
COEJMHEHUSX, 3apsA] MOHA MO XHUMHYECKOH ¢opmyne, XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica llepuoanueckoro 3akona /(.M. MenaeneeBa u J€MOHCTPUPOBATH €O
NOHMMAaHUE: OIHChIBATh U XapakTepu3oBaTh TabinuyHyro ¢opmy Ilepuonnueckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: DPa3nyaTh MOHATUS «rjaBHas noAarpymnmna (A-rpynma)» M «1moOodHast
noarpynna (b-rpynmna)», Manble W OousiblIMe NEpUOJBI, COOTHOCUTh OOO3HAYEHHUs, KOTOpHIE
UMEIOTCd B TEPUOJUYECKOM TaOsuIe, C YHUCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHsS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3aps]l A1pa, 00lIee YHCIIO JIEKTPOHOB U paclpeielieHue uxX 1o
JJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U MX
COEIMHEHUH B Mpezenax MajblX MEpHUOIOB U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JJIEMEHTbI, HEOPraHMYECKHE BEIIEeCTBA, XUMUYECKHE
peakuuu (MO YMCIy M COCTaBy YYacTBYIOIIMX B PEaKIMM BELIECTB, MO TEIIOBOMY 3 (deKTy, 1Mo
W3MEHEHUIO CTENeHEeN OKHCICHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMMUCHIBATh) OOIINE U crelU(UIecKre XUMHUUECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEUIECTB, MOATBEP)KAAasl ONMMCAHUE NPUMEPAMU MOJEKYJISPHBIX U HOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;

COCTaBIIATh YPaBHEHMS DSJEKTPOJIMTHUUECKON IUCCOLMALMM KHUCIOT, LIENOYEd U COJIEH,



NOJHBIE W COKpalIEHHbIE YpaBHEHMS pEaKUWi MOHHOTO OOMEHa, YpaBHEHHUs peakiuil,
MOATBEPKJAIOIIUX CYIECTBOBAHME FEHETUUECKOM CBSI3H MEXKy BEILIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpbIBaTb  CYHUIHOCTb  OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAaKLHH  IOCPENCTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKLuii;

IIPOrHO3UPOBaTh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXHOCTU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3INYHbIX YCIOBUSX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIO
XMMHUYECKOIO 3JIeMEHTa MO0 (opMysie COEJUHEHHs, MacCOBYIO JOJIIO BEIIEeCTBA B PacTBOPE,
IIPOBOAMTH PACUETHI 110 YPABHEHHUIO XUMUYECKON PEAKIIUHY;

co0JIr01aTh MIPaBUIIA MOJB30BaHMSI XMMUYECKOH MOCYA0H U 1a00paTOpPHBIM 000py1I0BaHUEM,
a TaKKe MpaBwiia oOpallleHHs] C BEIIeCTBAMHM B COOTBETCTBUU C MHCTPYKLHUSAMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHI0O M COOMpPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

MIPOBOJAUTH PEAKIMM, IOATBEPHKIAIOIINE KAueCTBEHHBIM COCTaB pa3jMYHbIX BEILECTB:
pacro3HaBaTh OIBITHBIM ITyTEM XJIOpHUI-, OpoMua-, Moaua-, KapOoHar-, ¢ocdar-, cuUIMKar-,
cynbdar-, FTUIPOKCU-UOHbI, KATHOHBI aMMOHUS M HOHBI U3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpaxX HEOPraHUUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIC OIEpallMM MBICIUTEIbHOW [JEATCIIBHOCTM — aHAJIW3 W CHUHTE3,
CpaBHEHHE, 0000ILeHNe, CUCTEMAaTU3allIo, BBIABICHUE NMPUYMHHO-CIEICTBEHHBIX CBS3€H — Iuis
U3YYEHHUs CBOMCTB BEUIECTB U XMMHUYECKUX PEaKIUil, ECTECTBEHHOHAYYHbIE€ METOJbl MMO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peaIbHbIN 1 MBICIIEHHBIH).






TEMATHUYECKOE INTAHUPOBAHUE
8 KUIIACC

Ne HaumeHoBaHue pa3esioB n Kosmmyecrso 4aco SJeKTpoHHbIE (LM (POBHIE)
n/n TeM NporpaMmal Bcero KoHnTposbHbIe padoThI IIpakTnyeckue padoTsl o0pa3oBaTe/ibHbIe peCcypehbl
Pazgen 1. IlepoHayanbHble XUMHYeCKHE TOHATHS
Xumusi — BakHas 00JIaCTh
11 €CTECTBO3HAHUS U 5 ) Bubmmorexka [JOK
’ [IPAKTUYECKOH JESATEIILHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
12 BemiecTBa u XuMHU4YeCKue bubanoreka [JOK
: peaxkumu 15 1 https://m.edsoo.ru/7t41837¢
Utoro no pazneny 20
Pa3gen 2. Baxkueiiniue npeacTaBuTeH HEOPraHHYECKHX BELIECTB
21 Boznyx. Kucnopon. [Tonsitue 6 ! Bubnmorexa IIOK
’ 00 oxcumax https://m.edsoo.ru/7f41837c
29 Bognopoa. [Tonstue o kucnorax Bubnnorexa I[JOK
) 1 COJISIX 8 1 https://m.edsoo.ru/7f41837¢
3 Bona. Pactopsr. [Torstre 00 ! ! Bbubnnoreka [JOK
) OCHOBaHHSX 5 https://m.edsoo.ru/7f41837c
4 OCHOBHBIE KJ1acChl i : bubnunoreka [JOK
’ HEOPTraHMYECKUX COCTMHEHUI 11 https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pa3nen 3. [lepuoanyeckuii 3aKoH

u Ilepnoauyeck

OKHMCJIUTEILHO-BOCCTAHOBUTEILHBIE peakuuu

asi CHCTeMAa XUMHUYECCKHX 3JICMCHTOB )1. WN. Menneseena. CTpOCl—[l/le aToOMOB. XMMUYECKAasl CBS3b.

[Tepuoanueckuii 3aKoH 1

11 [epronndeckas cucremMa 7 Bbubnauorexka [JOK
’ XUMHYECKHUX diemeHToB J[. U. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTomMa
X .
| N 8 1 Buorsa 10K
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEIILHBIC PEAKIIUU
Hroro no pasneny 15 bubmmotexa [JOK




https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems

Butnuorexa I[JOK
https://m.edsoo.ru/7f41837¢

OBILIEE KOJIMYECTBO HACOB I1O
[TPOI'PAMME
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9 KVIACC

KoanuecTBo yacoB

Ne HaunmeHoBaHue pa3iesioB 1 SJieKTpoHHbIE (LM (POBHIE)
n/n TEM IPOrpamMmMbl Bcero KonTpoabHbie padoThl IIpakTnyeckue padoThl o0pa3soBaTeJIbHbIE PeCypPChI
Pa3gen 1. BenrecTBo M XUMHYeCKHe PeaKuu
IloBTOpeHue u yriryoieHue Butmorexa LIOK
1.1 3HAHUN OCHOBHBIX Pa3/eiiOB 5 1 )
Kypca 8 Kracca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH Bubmmorexa [IOK
: XUMHUECKIX PEaKLyit 4 https://m.edsoo.ru/7f41a636
DNeKTPOTUTHICCKAS
- SR i : ! hitpsd/m oo TFH1a638
pCaKkIuM B pacTBOpax R *
HUroro no pazneny 17
Paszgen 2. Hemerassibl M UX COeMHEHUS
OO61ast XxapaKTepUCTHKA
bubaunoreka [JOK
2.1 XUMHUYECKHUX d1eMeHTOB VIIA- 4 1 )
rpymmst. TamoreHs: https://m.edsoo.ru/7f41a636
OO0mmas xapaKTepUCTHKA
29 XAMHUYECKUX JIeMeHTOB VIA- 6 Bbubnaunoreka [JOK
) rpymmel. Cepa u eé https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO6mrast XxapaKTepUCTHKA
3 XAMHUYSCKHUX DJIEMEHTOB V A- 7 | Bbubnaunoreka [JOK
) rpymmsl. A3ot, pocdop u ux https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO6mast XxapaKTepUCTHKA
4 XAMHUYCCKHUX 3JIeMEHTOB [V A- g | ) Bbubnuoreka [JOK
) Ipynmnel. YTIepo1 U KpEMHUN U https://m.edsoo.ru/7f41a636
HX COCJMHEHHUS
Hroro no pazneny 25
Pa3gen 3. MeTa/uibl M NX COeTNHEHUS
b K
3.1 OO0mue cBOHCTBA METAIIIIOB 4 ubmorexa 110

https://m.edsoo.ru/7f41a636




Bakneinine MeTaJlibl 1 UX

19 Bubmmoreka [IOK
: COEIUHEHNS 16 1 2 https://m.edsoo.ru/7f41a636
HWroro mo paznemy 20
Pa3gen 4. Xumus u okpy:Kaioas cpeaa
41 BemectBa 1 MaTepuaisl B Butnuorexa I[JOK
: JKU3HU YeIoBeKa 2 https://m.edsoo.ru/7f41a636
HWroro mo paznemy 2
P Bbubaunoreka [JOK
C3CPBHOC BpeMA 2 https://m.edsoo.ru/7f41a636
OBIIEE KOJITMYECTBO HACOB I1O 68 4 7
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HOYPOYHOE INTAHUPOBAHHUE
8 KUIIACC

Ne

KoaunuecTBo yacoB

B3aumocBsi3hb ¢

DJIeKTPpOHHBIe NU(POBLIE

n/n Tema ypoka NPOrpaMmoii o0pa3oBaTe/IbHbIE Pecypchl
Bcero KP np BOCIIMTAHUS
1 [Ipenmer xumuu. Ponb XuMuu B xKU3HU yenoBeka. Tena u VYrposa [IPUMEHEHUS Bubmmorexa [IOK
BELIECTBA 1 B3PbIBYATHIX BELECTBY https://m.edsoo.ru/ff0d210c
bubaroreka [TOK
2 [Tonatue o MeTo1aX MO3HAHUS B XUMHH 1 https://m.edsoo.ru/f0d227e
IMpakruyeckas padora Ne 1 «[IpaBuna paboTs! B
3 Ta00paToOpHH 1 MPUEMBI 00paleHus ¢ 1abopaTOPHBIM 1 1 b 5/1/16HEOT6K3 /I;[f(g;{z 1d
0GPy IOBAHHEM ttps://m.edsoo.ru c
. bubaroreka [TOK
4 Yucteie BeniecTBa U cMecu. CrocoObl pa3iesieHus: cMecei 1 https://m.edsoo.ru/ff0d26ca
5 IIpakTuuyeckas padora Ne 2 «Pa3nenenue cmeceii (Ha { ] Bbu6nuorexa [IOK
IIpUMepe OYUCTKH OBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
6 A bubnnorexa [JOK
TOMBI M MOJICKYJIBT 1 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKUE PJIEMEHTHI. 3HaKH (CHMBOJIBI) XUMHUECKHX bubarorexa [TOK
3JIEMEHTOB 1 https://m.edsoo.ru/ff0d2be8
bubarorexa [TOK
8 HpOCTI)Ie U CJIIOKHBIC BEUICCTBaA 1 https,//m edSOO ru/ff0d2a6c
[podeccus YIUTEIb Bubmmorexa [IOK
? ATOMHO-MOJICKYJIIPHOE yueHHe 1 XUMUK» https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBAa BEIIECTB. XUMHUYECKAs bubanorexa [JOK
opMyJia. BaeHTHOCTh aTOMOB XUMUYECKHUX HJIEMEHTOB ttps://m.edsoo.ru eae
bopmyra. B 1 https:/m.edsoo.ru/ff0d2
1 OtHocuTenbHas aToMHasi Macca. OTHOCHTENbHAS bubanorexa [JOK
MOJIEKYJISIpHas Macca 1 https://m.edsoo.ru/ff0d323c
Bbubnuoreka [IOK
12 MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B COSJUHEHUU 1 https://m.edsoo.ru/ff0d350c
bub6 OK
13 Komnuectso Bemectsa. Moinb. MonsipHas Macca 1 https: /anggsgﬁ/%o d5230




OuibTpoBaHUE

Bbubnnorexa [JOK

14 dusnueckue eCKHe sIBIeHUsA. X eckas pea OIHUKOBOM  BOABI B
N3UYECKHUE U XUMUYECKHE SIBICHNSA. XMMUYECKast PEaKIust pox; i\ https://m.edsoo.ru/ff0d37fa
TIOXOIE»
5 I . bubanorexa [JOK
PHU3HAKHU U yCIOBHSI IPOTEKAHUS XUMHUECKHUX PEaKIui https://m.edsoo.ru/ff0d3al6
YnotpeOienue
XMMHUUYECKHX BEIIECTB U
t bubanorexa [JOK
16 3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHE YPaBHCHUS Hx BIIMSTHUC Ha
https://m.edsoo.ru/ff0d3b88
TICUXUIECKOE COCTOSTHHE
1 TIOBEJICHUE
17 BrruncneHus KOIMuecTBa, MacChl BEIIECTBA 10 YPaBHECHUAM Bbu6nuoreka [IOK
XUMHMYECKHX PeaKIii https://m.edsoo.ru/ff0d5708
IIpuponusie
18 Knaccudukaiius XaMUUECKUX PEaKIHii (COSTMHEHUS, MHHEpaIbHbIC TUTMCHTBI bubnnorexa [JOK
pa3yioKeHusl, 3aMeIIeHuUs, 0OMEHa) U WX TpPUMCHCHHE B https://m.edsoo.ru/ff0d3f34
HMKOHOTIMCH
19 M. B. JlTomoHOCOB — yu€HBIH-3HIMKIONEA1CT. O000IIeH e bubanorexa [JOK
U cUCTeMaTH3alus 3HaHU| https://m.edsoo.ru/ff0d40c4
20 Kontpoasnas padora Nel o reme «Bemiectsa u bu6nuorexa [IOK
XMUMHUYECKHE PEaKIIUI» https://m.edsoo.ru/ff0d4290
3HayeHne KHCII0pOJia
Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — P bubanorexa [JOK
21 JUISL OpraHu3Ma MaTepH U
9JIEMEHT U MpocToe BemiecTBo. O30H Iona https://m.edsoo.ru/ff0d448e
” Om3nyecKue ¥ XUMHUIECKHE CBOMCTBA KACIOpoa (peaknu bubarorexa [TOK
okucieHus, ropenue). [Tonsitue 06 okcumax https://m.edsoo.ru/ff0d4614
2 CriocoObI TOTy4eHUs KUCIIOpo1a B T1abopaTopuu U Bubmmorexa [IOK
MIPOMBINIICHHOCTH. [IprMeHeHre Kuciopoaa https://m.edsoo.ru/ff0d497a
TemnnoBoit 3pPexT XuMUUECKOH peaKkuu, MOHITHE O
24 TepMongqu(i)(%)M YpaBHCHUH 31(312)— Hu I:HJ:[OTepMI/I‘IeCKI/IX Eubmrorexa LIOK
’ https://m.edsoo.ru/ff0d4790
peakmusx
)5 TorumBo (HedTb, yroib 1 MeTaH). 3arpsiI3SHEHHE BO3/1yXa, bubanorexa [JOK
CHOCOOBI €T0 MPEIOTBPALICHHUS https://m.edsoo.ru/ff0d4c4a
2% IIpakTuyeckas padora Ne 3 o reme «[lonydenue n bubanorexa [JOK

CO6I/IpaHI/IC KHCJIOpOJa, U3YUCHUEC €ro CBOICTB»

https://m.edsoo.ru/ff0d4ae2




BO)IOpO,H — DJICMCHT U IPOCTOC BEIIECTBO. Haxoxnenue B

bubaunorexa [JOK

27 pupoie https://m.edsoo.ru/ff0d4dd0
28 Pu3nueckre 1 XMMUYECKHE CBOMCTBA BOJIOPOAA. Bbubnnorexa [JOK
IIpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 I Bbubnnorexa [JOK
OHATHC O KHCIIOTAX H COMAX https://m.edsoo.ru/ff0d50d2
30 C 5 6 Bbubnnorexa [JOK
Moco0bI MOJTyYeHHs BOAOPO/Ia B JadopaTopuun https://m.edsoo.ru/ff0d4dd0
31 IIpakTuuyeckas padora Ne 4 o Teme «lloxydenue u bubnuorexa [IOK
coOupaHue BOIOPOIa, N3YICHUE €T0 CBOHCTBY https://m.edsoo.ru/ff0d4f42
. . Benukue pycckue bubanorexa [IOK
32 Monsiprbiii 00BEM rasos. 3akoH ABorazpo XHMHKH https://m.edsoo.ru/ff0d542e
3 Brruncnenus o0bEMa, KOJIMYECTBA BEIIECTBA rasa Mo ero bubnnorexa [IOK
M3BECTHOMY KOJIMYECTBY BELIECTBA M 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brrancienus 006EMOB ra30B 110 YPaBHEHHIO PEaKIy Ha Bubmmorexa [IOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUH ra30B https://m.edsoo.ru/ff0d5708
35 o . bubaroreka [TOK
U3UYCCKHUE U XUMHUCCKHE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 C i I 6 bubnnorexa [JOK
octaB ocHOBaHU. [loHsATHE 00 HHAMKATOpaX https://m.edsoo.ru/ff0d59e2
11 .
Bopa kak pactBopurens. HachleHHbIE 1 HEHACBILEHHbIE OfCMY BOAA HC mpHTu bubarorexa [TOK
37 [IpaBuna TTOKapHOM
pacTtBopbl. MaccoBasi 10Jisl BEIECTBA B paCTBOpE 6e30MACHOCTH https://m.edsoo.ru/ff0d5b40
IMpakTunuyeckas padora Ne 5 o reme «I[IpurorosneHue
38 paCTI])BOpOB c onpez[clz)néHHOﬁ MacCOBOM z[oneﬁppaCTBopéﬁﬁoro Bubmiorexa LIOK
https://m.edsoo.ru/ff0dSeba
BeIeCTBa»
39 KounrpoabHas padora Ne2 no reme «Kucnopoa. Bomopo. bubarorexa [TOK
Boga» https://m.edsoo.ru/ff0d6342
X -
40 OKcupl: cOCTaB, KIacCu(pUKAII, HOMEHKIATypa ;IO H(I:\fglf: ’ Bo(gigfe bubmorexa IOK
bt 1 e, 1atyp P P htps://m.edsoo.ru/ff0d664e
occuuny
A1 ITonyueHne u XuMHUYECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX Bbubnuoreka [IOK
1 aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcCHOBaHHS: COCTaB, KIIACCU(PUKAIHS, HOMCHKIATYpa bubmuorexa [TOK




https://m.edsoo.ru/ff0d67ca

43 I . . Bbubnnorexa [JOK
OJIy4€HUE 1 XMMUYECKHE CBOWCTBA OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
m K ) bubmuoreka [TOK
WCIIOTHI: COCTaB, KJIaCCH()UKAINS, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee?
45 I . bubmuoreka [TOK
ONTyYeHHE ¥ XUMHUECKUE CBOMCTBA KHUCIIOT https://m.edsoo.ru/ff0dfee?
46 Comu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI MOTYIEHUS, Bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
Ipakrnuyeckas padora Ne 6. Pemenue
47 3KCHepI/IM€I:HTaJ'IBHLIX 3az(£q o TeMe «OCHOBHBIE KJIACCHI bubmmorexa LIOK
N https://m.edsoo.ru/00ad9b7c
HEOPTraHMYECKUX COCAMHEHUI»
['eneTnueckas cBsA3b MEXKIY KJIaCCaMU HEOPTaHUUECKUX Iapdromepus u bubanorexa [JOK
48 . :
COeTMHEHU KOCMETHKa https://m.edsoo.ru/00ad9a50
. bubamoreka [TOK
49 O0600611eHNe U cucTeMaTH3alKs 3HaHUH https://m.edsoo.ru/00ad9ch2
KonTpouabHnas padora Ne3 o reme "OCHOBHBIE KJIacChl Bubmmorexa [IOK
50 0 .
HEOPraHUYECKUX COEANHEHUN https://m.edsoo.ru/00ad9ela
[epBbIe NOMBITKU KIIACCH(PUKANN XUMAIECKHAX IIEMEHTOB. bubanorexa [IOK
51 .
[onsTHE 0 TPYIIIAX CXOIHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5 Ilepnoauueckuii 3akoH u Ilepuoauueckas cucrema Bemukue oTkpeITHS B Bubnnorexa [IOK
xuMuueckux siemenToB M. V. MenneneeBa 00J1aCTH XUMHUHA https://m.edsoo.ru/00adasS2c
53 N bubarorexa [TOK
CPHOIEL, TPYTITIBL, HOATPYIIIBE https://m.edsoo.ru/00ada52¢
BapoxaeHue 3eMid  H
54 Crpoenne aroMoB. CocTaB aTOMHBIX siziep. M30Tomns! HOI;)IBHeHHe Ha  HeH bubmmorexa [IOK
' ) https://m.edsoo.ru/00ada342
XUMHUYECKHUX DJIEMEHTOB
55 CtpoeHue 31eKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB bubanorexa [JOK
[epronmaeckoii cuctemsr 1. 1. Menneneena https://m.edsoo.ru/00ada6bc
Crpoerne cHapsga u
56 XapaKTepUCTUKA XUMUYECKOI0 3JIEMEHTA 110 €0 IOJIOKEHUIO XUMHYECKHUC MPONCCCHI, Bu6mmorexa [IOK
B [lepuoanueckoit cucreme 1. . Menneneena NPOUCXOJSIIHNE TIPH €TO https://m.edsoo.ru/00ada824
pa3pbiBe
57 3nauenue IleproguuecKkoro 3akoHa Al pa3BUTHUS HAYKU U Bubnmorexa [IOK




npaktuku. [. 1. MenneneeB — y4€Hblid, egaror u

https://m.edsoo.ru/00ada96e

TpaXxJaHuH

58 €} bubamoreka [TOK
JICKTPOOTPUIIATEIBHOCT ATOMOB XMMUYECKHUX JJICMEHTOB 1 https//m.edsoo.r/00adazb

59 I/I Hocnexn pHIIapei- Bubmmorexa [IOK
O MTMIHCoRa ep ! KPECTOHOCIICB https://m.edsoo.ru/00adac34

60 K bubmmoreka ITOK
OBAJICHTHAS MOJISIPHAS XUMHUYCCKAs CBSI3b 1 hitpssffm edsoo.nu/0adaab8

61 K bubanoreka [JOK
OBaJICHTHAS HETIOJIAPHAS XUMHIUECKAs CBSI3b 1 https-//an edsoo a/00adagbd

62 C bubanorexa [IOK
TeTieTh orpeTem ! https://m.edsoo.ru/00adae28

63 (0] bubanorexa [JOK
KHUCITUTEIHHO-BOCCTAHOBUTEIIHHBIC PEaKIHN 1 bttns /i eclson a/00adb76

64 0 bubnunorexa [JOK
FHCTITETH 1 poceTatiopHent ! https://m.edsoo.ru/00adb076

65 KonTpoabnas paéora Ne4 o Teme «CTpoeHue aroma. | Bubmmorexa [IOK
XuMuuecKkas CBsI3b» https://m.edsoo.ru/00adb486

66 P i 0606 o bubnnorexa [JOK
e3epBHEI ypok. O000IIEeHHE 1 CHCTEMaTH3aIUs 3HAHUI 1 hitps://m edsoo.ra/00adb33c

67 P i 0606 o bubnnorexa [JOK
e3epBHBIN ypok. O000IIEeHNE 1 CHCTEMaTH3AINS 3HAHUN 1 https:/fn. edseo r/00ad9ch2

. . bubarorexa [TOK
68 PeseprHblil ypok. O000IIIEHIE U CHCTEMATH3AIUS 3HAHUI 1 https://m edsoo, r/FOI6106
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9 KVIACC

KounuecTBo uacoB

Ne B3aunmocss3sb ¢ DJIeKTPpOHHBIEe NU(POBLIE
Tema ypoka N
n/n NMPOrpaMmMoii BOCIUTAHUSA o0pa3oBaTe/IbHbIE Pecypchl
Bceero | KP P
1 Ilepuonuueckuii 3akoH. Ilepuoanueckas cucrema ] VYrposa TIPUMEHEHUS Bubmmorexa IIOK
xumuueckux snemeHTos [l. 1. Mengaeneesa B3PbIBUYATHIX BEILECTB https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB XMMHUYECKUX 1 bubanorexa [JOK
3JIEMEHTOB MEPBBIX TPEX NEPUOAOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukarms u HOMEHKIIaTypa HEOPTaHUIECKUX ) Bubmmorexa [IOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bunp! XMUMHUYECKOH CBSA3H U THUITBI KPUCTAJUITMIECKUX { Bubnuorexa [JOK
pemeéToK https://m.edsoo.ru/00adbac6
Konrpoabsnas padora Nel no teme «IloBropenue u
5 yriryOlieHre 3HaHU OCHOBHBIX pa3zesoB Kypca 8 1 1
Kr1accay
6 Knaccugukariust XaMUUECKUX PEaKIHii IO PA3THYHBIM | n Bubnuorexa [IOK
MIpU3HAKAM podeccns yauTel: XUMii https://m.edsoo.ru/00adbcb0
7 ITonsiTue o ckopocTn xuMuyeckoil peakuuu. [lonsrue o ! Bubmmorexa LIOK
TOMOTEHHBIX ¥ F€TEPOT€HHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[MonsTre 0 xMMUYeckoM paBHOBecHH. DaKkTopHI,
8 BIIMSTIOIIIME HA CKOPOCTh fHMqucxoﬁ peaKuHrI)/I u 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
MTOJIOKEHNE XUMHUYECKOTO PABHOBECHS
9 0 { bubarorexa [TOK
KHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUn https://m.edsoo.ru/00adcade
. CrnocoObl  BOCCTaHOBIICHUS
Teopust aekTpoIUTHUECKON Tuccounannu. CUIbHBIE U Bbubnnoreka I[JOK
10 1 aBTomoOmisHOTO AKB B
cnabble SIeKTPOIUTHI https://m.edsoo.ru/00adcd68
Jopore
1 " . 1 Bbubmmoreka [IOK
OHHBIC YPABHEHI peaktiiii https://m.edsoo.ru/00add448
12 Xumuueckue cBoiiCcTBa KUCIOT U OCHOBAHUI B CBETE 1 [IpaBuna 6e3onacHOCTH MpH bubanorexa [JOK
MPE/ICTABICHUH 00 IIEKTPOITUTHYECKOH TUCCOLUALINH paboTe ¢ 3JIeKTpUIEeCTBOM https://m.edsoo.ru/00add5d8
13 XuMI4YEeCKUe CBOHCTBA COJIEH B CBETE IPEACTABICHUI 1 Bubmmorexa IIOK

00 DIIEKTPOIUTUIECKON JUCCOITUAITTI

https://m.edsoo.ru/00add8b2




bubaunoreka [JOK

14 Tomsrie o ruapormuse coneit https://m.edsoo.ru/00add9d4
YnoTpebiieHHe XUMUYECKUX
15 0606 . BEIIECTB M WX BIUSHHE Ha Bubmorexa [JOK
OOIIIeHUE M CHCTEMATH3aINs 3HAHUI
L o IICHXHYECKOE COCTOSHHE U https://m.edsoo.ru/00addd12
TIOBEICHNUE
16 [pakTuyeckas padora Ne 1. «Permenne Bubmmorexa [IOK
SKCIEPUMEHTAIBHBIX 33121 https://m.edsoo.ru/00addbfa
KonrtpouabHnas padora Ne2 no teme
17 «Qnex onI/ITpI/IquKa;{ pI/ICCO nanusi. XuMU4ecKue bubmorexa [IOK
P A HIMALIHA. https://m.edsoo.ru/00addecO
PEaKIyy B paCTBOPax»
IIpuponHble MuUHEpalbHBIE
OO61mas xapakTepruCTUKa TAJIOT€HOB. XUMUYECKHE PHpoX P bubanorexa [IOK
18 N MTUTMEHTHI u nx
CBOMCTBa Ha IIpuUMepe XJI0pa https://m.edsoo.ru/00addfe2
MPUMEHEHHE B UKOHOIIHUCH
19 XnopoBonopoa. ComnsiHasi KUCI0Ta, XUMUUECKHE Bbubnnorexa I[IOK
CBOICTBa, MOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
[pakruyeckas padora Ne 2 o reme «[lomyueHue Bubmmorexa [IOK
20 o " M ;
COJIIHOM KUCJIOTBI, U3yYEHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
)1 Brruncrienus no ypaBHeHUSIM XUMHYECKUX PEAKIINH, Bubnuorexa [IOK
€CJIH OJIMH U3 PEarcHTOB JaH B H30bITKE https://m.edsoo.ru/00ade4 88
butnuoreka IIOK
22 OO0mast XxapaKTepHCTHKA 3TIeMeHTOB VIA-rpyis! https://m.edsoo.ru/00ade64a
AnnorponHsie Moaudukanuu cepsl. HaxoxxaeHne cepsl
23 u eéaeuHHeHHﬁ B?{pﬂpone XII)/IMI/I‘ICCKI/IG CBOI‘/'ICTBI; bubmnorexa LIOK
: https://m.edsoo.ru/00ade64a
cephl
4 CepoBo10po/1, CTpOeHHE, (PU3MUSCKUE K XUMHUCCKUE bubnunoreka [JOK
CBOHCTBa https://m.edsoo.ru/00ade802
ODeliepBepk:  XUMHUYECKUH
Oxcunbl ceprl. CepHast KHCITOTa, (PU3NIECKHE H PBEp Bubmmorexa [IOK
25 . coctaB u mpasmwia Th mpu
XMUMHWYECKHE CBOWCTBA, IPUMEHEHNE . https://m.edsoo.ru/00adea28
HCTIONh30BaHUM (eliepBepka
XUMUUECKUE peaKIH, JIeXKAIIe B OCHOBE
2% MPOMBIIIJICHHOTO CIIOc00a MOTyYeHHsI CEPHOU bubanorexa [JOK

KHUCIIOTHI. XMMHUYECKOE 3arpsi3HEHUE OKpYKaroIei
Cpellbl COeIMHEHUSIMU CEePhI

https://m.edsoo.ru/00adec8a




Brluncienne MaccoBOM JOIU BEIXOAA IpoaAYyKTa

bubaunoreka [JOK

27 peaxnuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepUCTHKA DJIEMEHTOB V A-Tpymmbl. A30T,
28 IIIpacngOCTngeHI/Ie B IpUpoC (1)1/131/1‘?6}(/)1(1/16 u Benukne pycckue XUMUKN Enbmiorexa HOK
. py https://m.edsoo.ru/00adeeab
XIMHYECKIE CBOMCTBA
29 AMMHax, ero pu3N4ecKue 1 XAMUYECKUE CBOICTBa, bubanorexa [JOK
[OJIy4EHUE U IPUMECHEHHE https://m.edsoo.ru/00adf004
30 IIpakTuyeckas padora Ne 3 o reme «[loyyenue bubanorexa [JOK
aMMMaKa, U3y4eHUe ero CBOUCTB https://m.edsoo.ru/00adf180
31 A3OTHas KHCJIOTa, e€ (PH3NIECKUE U XUMUICCKHE Bubmmorexa [IOK
CBOHCTBa https://m.edsoo.ru/00adf306
Vcnionp30BaHNe HUTPATOB U COJIeit aMMOHUS B
Ka4yecTBE MUHEPAIBHBIX YI00peHHA. XUMIYECKOe bubanorexa [JOK
32 N
3arps3HEHUE OKPYKAIOIIEH Cpebl COeANHECHUSIMU https://m.edsoo.ru/00adf518
asora
3 ®Dochop. Oxenn pochopa (V) u pocdopras kucnora, Bubmmorexa [IOK
¢du3MYecKre 1 XUMHYECKUE CBOWCTBA, MOJyYCHHE https://m.edsoo.ru/00adf68a
Hcnonp3oBanue GpochaToB B KaUeCTBE MHHEPATBHBIX
34 yInoOpeHui. %)al"pq:l?)HeHI/Ie TIPUPOAHOU c;r))em)l Brbmorexa HOK
https://m.edsoo.ru/00adfc20
dhocdaramu
35 Yraepon, pacupocTpaHeHHE B IPUPOIC, HU3HUECKUE U bubanorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yraepona, ux Gpu3ndeckue 1 XUMUIECKHe
CHABL YTTIEPOL ¢ bubnunoreka [JOK
36 CBOMCTBA. DKOJIOTHUECKHE TPOOIEMBI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaoM yriaepoaa (IV)
37 v . Bbubnnoreka I[JOK
TONbHAA KHCIOTA 1 €€ COIM https://m.edsoo.ru/00ae006¢
IIpakTuuyeckas padora Ne 4 o reme "Ilomydenue
38 I;FJTCKI/ICHOFO FI;3a. KauectBennas peakun}:{Ha Bubmorexa HOK
" https://m.edsoo.ru/00ae027e
KapOOHAT-HOH
39 [lepBoHaYaTLHBIC TOHATHUS 00 OPTAaHUYECKUX I Bubmmorexa [IOK
BEIIIECTBaX KaK O COCMHEHUX yIiiepoia apromepus i KocMeTHKa https://m.edsoo.ru/00ae054e
Bubmmorexa [IOK
40 KpemHuii u ero coenunenust 1

https://m.edsoo.ru/00ac080a




IIpakTnueckas padora Ne 5. Pemenue

Bbubnnorexa [JOK

41 3KCIIEPUMEHTAIbHBIX 33]a4 110 TeMe «BaxHelue
HEMETAJJIBI U UX COCIUHECHUS https://m.eds00.ru/002e0bf2
1 Kontpoasnas padora Ne3 no teme «Baxuelimue Bubnuorexa [JOK
HEMETAJUJIb U UX COCIUHEHHUSI https://m.edsoo.ru/00ae0e18
OOm1ast xapaKTepUCTHKA XUMIYECKUX SIIEMEHTOB —
43 MeTauIoB. MeTammnaeckas CBsI3b U METAJUINYECKast Jocnexu phIIapei- Bubmmoreka [JOK
KpucTajuinyeckas pemérka. duznyeckue cBoicTBa KPECTOHOCIICB https://m.edsoo.ru/00ae103e
METaJlIIOB
Hwxanit Tarun - ropo,
a4 XHUMHYECKHE CBOMCTBA METAJIJIOB. METATTYProB Iomnes 5 1,12[ bubanoreka [JOK
ONEeKTPOXUMUYECKUN sl HAIPSDKCHUH METaJIOB HCKOMACMBIC https://m.edsoo.ru/00ael1156
O61ue crocoObl moay4YeHUs: MeTaioB. CIUIaBhI. Bu6 OK
45 Brruncnenus no ypaBHEHUSAM XUMHUECKUX PEAKLIUM, hitps:/. /H HEOTeKa /16[0 1156
€CJIY OJVH U3 PEarcHTOB COAEPIKUT IIPUMECHU D200 IAUTIE
bubaunoreka [JOK
46 TlonsTHe 0 KOPPO3HK METAIIOR https://m.edsoo.ru/00ael1278
A7 Bubnuorexa I[IOK
Ilenotmnpre MeTaIE! https://m.edsoo.ru/00ae 14b2
Bbubnnoreka I[JOK
48 OKCcHJTBI M TUAPOKCHUIBI HATPHS U KaTUsI https://m.edsoo.ru/00ae14b2
. . Bbubnnoreka I[JOK
49 [lenoyHO3eMEIbHBIC METAJIIBI — KAJIBIIUH M MarHUi https://m.edsoo.ru/00ac 1 5e8
N bubnmnoreka [JOK
50 Baxnelimme coeuHeHNS KalbIus https://m.edsoo.ru/00ael5e8
51 0060011IeHIE U CUCTeMAaTH3AIHS 3HAHUI
.. .. Bbubnnoreka I[JOK
52 JKécTkocTh BOBI M CIOCOOBI €€ yCTpaHeHHS https:/m.edsoo.ru/00ae 1886
53 IIpakTnyeckas padora Ne 6 o reme "XKEcTroCTh Bubmmorexa IIOK
BOJIBI U METOBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 A . Bbutnuorexa IIOK
FOMHHHH https://m.edsoo.ru/00ae1c64
N Bubnunoreka [JOK
55 AmMdoTepHbIe CBOHCTBA OKCHIA U THAPOKCHIA

https://m.edsoo.ru/00aelc64




Bbubaunoreka [JOK

36 Keneso 1 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, ruapokcus U conu xenesa (1) u xenesa Bbubnuorexa I[JOK
(I11) 1 https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U CUCTEMATH3AINA 3HAHWA 1
IIpakTnueckas padora Ne 7. Peenue
59 3KcnepflMe:1¥:nLHH: :ﬂmaano TEME «BH;KHHHep“Imue 1 brbmmorexa LIOK
https://m.edsoo.ru/00ae3de8
METaJUTBl ¥ UX COCAMHCHHUS
BrrancieHus Mo ypaBHSHUSIM XUMAYECKAX PEaKIIHA,
60 €CJIM OJTMH U3 PEareHTOB JaH B U30BITKE WU COAECPKHUT Bubnmorexa [IOK
IIpUMeCH. BbruncieHus MaccoBoil 10JIU BBIXOa 1 https://m.edsoo.ru/00ae1750
MPOJYKTa PeaKuu
61 O00011ICHNE U CUCTEMATH3aIIUs 3HAHHMI 1
& KontpoabsHnas padora Ne4 o teme «BaxHelimue
METaJUTBI ¥ UX COCTUMHCHUS» 1
63 BemiectBa 1 Matepualibl B IOBCETHEBHON KU3HU bubaroreka [TOK
YyeJoBeKa 1 https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHUE OKpY Karolei cpeasl. Poib IlocnencTBust  BOMH AU Bubnuorexa [JOK
XMMHH B PEIICHHH HKOJIOTHYECKUX poOiIeM 1 TUTAaHETHI https://m.edsoo.ru/00ae4270
65 PesepBHblit ypok. O6001IeHIE U CHCTEMAaTH3aHS ! Bubmmorexa IIOK
3HaHUH’ https://m.edsoo.ru/00ae4270
66 PeseprHBIit ypok. O000IIECHAIE 1 CHCTEMATH3AIIHS Bubmmorexa [IOK
3HAHHUN 1 https://m.edsoo.ru/00ae0dOa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




YYEBHO-METOINUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kmace : yue0. ais obmeoopasosart. opranuzamuii / O.C. Tabpuensn, U.T.
Octpoymos, C.A. Cnankos. - 2-¢ uza. - M. : [Ipocsemienue, 2020.
Xumus. 9 knace : yue0. ais obmeodpasosart. opranuzanuii / O.C. Iabpuensna, 1U.T.
Octpoymos, C.A. Cnankos. - 2-¢ uza. - M. : [Ipocsemienue, 2020.

METOJUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

1. T'abpuensn O. C., Bockoboitnukosa H. I1., SlmykoBa A. B. HactonpHast KHUTA yauTes.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SlmykoBa A. B. Terpanp 1711 1a00paTOpHBIX ONBITOB ¥ MPAKTUYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueouuky O. C. 'abpuensna «Xumus». 8
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensan, O. C. Meroanueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 9
knacc / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptol kK yueOHuky O. C. 'abpuensna «Xumusl. 8 Kjiacce» :
Meroandeckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHonoruueckue kaptol kK yueOHuky O. C. 'abpuensna «Xumus. 9 kiace» :
Meroandeckoe rmocoowue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumust. 8 ki1.: KoHTposapHbIe 1 IpoBepouHbIe padoThl K yueOHuky O. C. 'abpuensina
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipocda, 2022.
TTaHHBIC

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoteka [IOK https://myschool.edu.ru




[Tpunoxenue 1

K paboueil mporpamMme

«Xumus. ba3oBbiii ypoBeHb» 8-9
KJ1acc

@®opMbI KOHTPOJISAA U KPUTEPUHU OLleHUBAHUS

XUMUA
8-9 KVIACC

@®OPMbI KOHTPOJIA

@Dopmbl  KOHmponA: BHIIOIHEHHE JOMAIIHUX 3aJaHUi, KOHTpOJbHas pabora,

IIpakTH4yeckass pabora, IMpoBepodHas paboTa, caMoCTOsTeIbHas paboTa, TECTUPOBAHUE,
YCTHBIA OTBET.

[To xnaccam
DopMEI KOHTPOII 8 kiacc 9 kJacc
KoHTpoJibHbIe MeponpUsTHS:
KonTponbHas padora 4 4
[TpakTrueckas pabora 6 7

@opMbI IPOMEKYTOUHOM aTTeCTALNU

KonTposbHas pabora Nel Konrponbnas pabora

I veTBepTh (40 MumyT) @0 I\J:IIIQ/IIHYT)
KonTtponsHas pabota
IT uerBepTH No 2
(40 munyT)

KonTtponbHas pabota Ne2 KoHTpostbHas pabota

— (40 MuHyT) Ne 3
KonTponbsnas pabora Ne 3 (40 MunHyT)
(40 muHYyT) !

KonTtponsHast pabota
Ne 4
(40 muHyT)

KonTtponbHas pabota Ne 4

IV gerBepTh (40 MuHyT)

Kputepun 1 HOpMBI OLIEHMBAHUSI
OueHuBaHNe YCTHOTO OTBETA

NuauBuayanbHbI KOHTPOJIb PE3YNbTaTOB MOXKET MPOBOAMTHCA Ha ypoKe Kak B (opme
KpaTKoro orpoca ¢ Mecta ((ppoHTanpHasi KOHTPOJIUpYIolas Oeceaa), Tak U B BUAE OOCTOSITEIIBHOU
MIPOBEPKU 3HAHUI U YMEHUH y JOCKHU. DTOT BHUJ OIpoca (MHANBUAYATbHBIN) MOKHO MTPOBOANTH Ha
oTamnax axkTyajiu3aluun 3HaHHI>'I, HU3YUCHHUA HOBOT'O MaTc€purajia, 3aKpCIJICHUA U COBCPHICHCTBOBAHUA
3HAHUU ¥ POBEPKH YCBOCHHUS HOBOT'O MaTepuaia. Bompocsl yuuTens 1 KpaTKOTO OMPoca TOJKHBI
OBbITh TAKOHUYHBI, CHOPMYITUPOBAHBI B TOHATHBIX YYEHUKY TEPMUHAX U TPEOOBATh KPaTKOTo OTBETA.
JJis DKOHOMHUM BPEMEHHM MOXKHO HCIIONB30BaTh KAPTOUKH C BOMPOCAMH, HAa KOTOPHIE YUYCHHKH
TOTOBATCA OTBETUTH Y JOCKH.

Bo BpEMsA OTBCTA yHalICroCd I JOCTUKCHHSA YCTOIZHHBOFO BHUMaHHA KJjiacCa ITIO0JIC3HO




MPEyCMOTPETh MOCIEAYIONIEE 3a OTBETOM PEIEH3MPOBAHUE CO CTOPOHBI APYIMX Yy4alllUXCH,
HCIIpaBJIEHUE JOIMYIICHHBIX OMIMOOK, TOTOJHEHHE.

[Ipu npoBeneHun orpoca JOMyCKAaeTCs 3a/1aBaTh y4alleMyCsl HABOIAIINE BOIIPOCHI I TOTO,
YTOOBI MTOMOYb €My C(HOPMYIUPOBATH CBOM MBICIH. MOTYT OBITh M JIONMOJIHUTEIBHBIE BOTIPOCHI, €CITH
OHHM HEOOXOJMMEBI I MPEACTOSNICT0 M3YYEeHHs HOBOTO MaTepuana. Bo Bpems yCTHOTO OTBETa
y4alierocsi y4uTeab MUMEET BO3MOXKHOCTh 3aJaTh JIONOJHUTENIbHBIM BOINPOC JUArHOCTUYECKOTO
XapakTepa, KOTOPBIA IOMOKET BBIABUTh COCTOSIHUE 3HAHUN U YMEHUHN OTBEYAOIIETO.

[IpoBeaeHNE YCTHOTO WHIWBHIYAIBHOTO KOHTPOJII TPEOYyeT OT YYHMTENsl COOpPAaHHOCTH W
BHUMaHUS, TaK Kak He00X01uMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS YYAIIUXCSI B KJIacce.

Yyutens 00s3aH MPOKOMMEHTHPOBATh OTBET YUEHUKA, YKa3aB Ha OMIMOKH U OTMETHB
ylagyHblie CTOPOHEI. JIF000ii OTBET MOJKEH ObITh 3aMEUEH YIUTENIEeM U OOBEKTUBHO UM OIICHEH.
Heo0s3arenbHO CTaBUTh OTMETKY 3a KK/l HEMOJIHBIN 0TBET. Eciiu yueHUK HEOTHOKPATHO
JIOTIOJTHSIT OTBETHI PYTUX OJHOKIACCHHKOB, TO MOKHO ITOCTABUTH €My OOIIYI0 OTMETKY 3a YPOK.

OtmeTka «5»:

- JIaH NIOJIHBIM U TPABWJIbHBIM OTBET HA OCHOBAHUH U3YYEHHBIX TEOPHUIA,
- MaTepual U3JI0KEH B ONPEIACIICHHOM JIOTUYECKOM MOCIIEI0BATEILHOCTH,
JINTEPATYPHBIM SI3bIKOM,
- OTBET CaMOCTOSITEJIbHBIN
BO3MOYKHA OJ[HA HECYIIIECTBEHHAs OIIMOKA.
OtMeTKAa «4»:
JIaH TOJIHBIM U TPaBUWIbHBIA OTBET HA OCHOBAHUH U3YYEHHBIX TEOPHUIA,
MaTepual U3JI0KEH B ONPEEICHHON MOCIE0BATEIbHOCTH,
OTBET CaMOCTOSTCIIbHEIN
- JOMYIIEHBI 2-3 HeCYIIECTBEHHBIE OLTMOKY, CTIPABICHHbIE MO0 TPEOOBAHUIO
YUYUTENS, WU JaH HEMOJIHBIA U HEYETKUI OTBET.

OtMeTKAa «3»:

- JIaH TIOJTHBIN OTBET, HO P ATOM JIOIYIII€HA CYIIECTBEHHAs OIIHOKA HIIK OTBET
HETOJIHBIN, TOCTPOEH HECBS3HO.
OTtmeTKka «2»:
- OTBET OOHAPYKMBACT HETIOHUMAHUE OCHOBHOTO COJIEpYKaHUsI yueOHOT0 MaTepuara,
- IOTIYIII€HBI CYIIECTBEHHBIE OMUOKH, KOTOPbIE YUAIIUNACs HE MOXKET UCTIPABUTh ITPH
HABOJISIIIUX BONPOCAX YUUTEIS.

Otmerka «1»:
- OTCYTCTBHE OTBETA.

OpoHTanbHas KOHTpoIupylolias 6ecena 0OBIYHO AOCTATOYHO KpaTKoBpeMeHHa. Bompocsl,
Kak ¥ BO BCSIKOU apyroi Oecene, TpeOyIOT KpaTKOro OTBETA, TOITOMY 3a OJIMH TaAKOW OTBET YUCHHUKY
CTaBUTH OIIEHKY HeTb3s. HyKHO 3apaHee HAMEeTUTh TEX YUEHUKOB, OTBET KOTOPBIX BO BpeMs Oecebl
XOTSIT OLIEHUTD, U 33/1aBaTh UM IIEJICHAPABIICHHO 3aIJIAHUPOBAHHBIE /7151 Oece bl BOompochl. OqHaKo
HE cJenyeT 3a7aBaTh MO BOMPOCH OJIHOMY U TOMY k€ Y4eHHKY. PaboTaTh J0KeH Bech Kiacc.
®poHTanpHas Oecella MOXKET COYETAThCsl C YCTHBIM YYETOM 3HAaHHHM, KOT/Ia HECKOJIBKO YYalluXxcs
TOTOBSITCS K OTBETY Y JOCKH. CI0XKHOCTh pabOThI 3aKTFOYAETCS B TOM, YTOOBI HE YITYCKaTh U3 MO
3peHHUsI KJ1acC, YIaCTBYIOIINI B Oecesie, U yJaluxcsl, OTBEUAIOIINUX Y IOCKH.

3ader - 5TO METOJ] YCTHOTO KOHTPOJISA, KOTJ]a YAICHUKAM MPEOCTABIISIETCS BO3MOXKHOCTH OoJIee
JUINTEIPHO M OOCTOSITENIbHO OTBETUTHh Ha Bompoc. OOBIYHO 3a4eT Ha3HAYaeTCs BO BHEYPOUHOE
BpEMs; KJIACC MPHU 3TOM PA3JEISAETCS Ha JBE WM TPHU TPYIIIbI, KOTOPbIE MNPUXOIAT HA 3a4eT IO
ouepenu B pasHoe Bpems. O MPOBENEHUU 3adeTa yYUTENb COOOIIAaeT 3apaHee, YTOOBI ydaluecs
MOIJIM K HEMY MOJATrOTOBUTHCS. JIJIsl MOATOTOBKM K 3a4€Ty YUUTENIb COCTABISAET BOMPOCHI, a TAKXKE
MPUMEPHBIE 3a/1a4H, PEKOMEHAYET JIUTEPATYpPY, MPEIABAPUTEIBHO NPOBEPHUB, UMEETCS JU OHA B



IKOJIbHON Oubnuotexke. Cpoku MpOBENEHHUS 3adeTa JODKHBI ObITh M3BECTHBI 3aMECTHUTEIIO
JTUPEKTOpa 1O Y4eOHO-BOCIHUTATENIbHON paboTe, uTOObI MOKHO OBLIO PErylIupoBaTh HarpyskKy
yUaIuxcsl.

Kitaccnuecknil 3ader mpenycMaTpUBaeT BBISIBICHUE YPOBHS 3HAHUN, YMEHMM W HaBBIKOB
yJaluxcs BO BpeMsi Oecezibl ydeHHuka ¢ yuutenaeMm. OH JaeT MOJHOEe U TOYHOE MpEICTaBICHUE 00
ypoBHE OOYYEHHOCTH KaXXJOTO0 YYEHHKa, OJHAKO OTHMMAaeT MHOIO0 BpPEMEHH, YTO BeIeT K
MepPErpy>KeHHOCTH KaK YUUTEJIsd, TAaK U YUCHHKA.

OueHnnBaHue NMCLMEHHOMH padoThI

[TuceMenHbie pabOTBI  MOAPA3NEISIOT Ha TEKylmue (MPOBEPOYHBIE) U HUTOTOBBIC
(KOHTpOJIbHBIE) PAOOTHI; IO BPEMEHH OHU MOTYT 3aHUMATh BECh YPOK UJTU €T0 YacTh.

K wmeromam mnHMChMEHHOM TMPOBEPKU pe3yiIbTATOB OOYYEHHUSI OTHOCSTCS IMHUCbMEHHAas
KOHTpOJIbHasi pabota Ha 45 MuH, npoBepouHble paboTel Ha 10-15 MuH (Hampumep, pelIeHHE
pacyeTHBIX 3a/iay), MUChbMEHHBIC JOMAIIHWE 3aJaHUsl, MUCbMEHHBIM y4eT 3HAHUW OTAENbHBIX
ydaluxcs 1o KaproukaM, XUMHUYECKUE TUKTAaHThI, 3a1aHHs] TECTOBOI'O THIIA U T.II.

[lonroroBka ydwamuxcsi K KOHTPOJIbHOW paboOTe dalle BCEro OCYIIECTBIAECTCS Ha
obobmaronux ypokax. O MpoBeleHUU KOHTPOJIBHOM PabOThI ydaluxcs MpeaynpexaaoT 3apaHee,
9TOOBI OHH MOTJIU TIOJITOTOBHTHCS.

Copep:xaHue KOHTPOJBHOW pabOThl OXBaThIBAET BeCh HauOoliee Ba)KHBIM MaTepHal
KOHTPOJIUPYEMOM TeMbl. B Takoii 0010 KOHTPOIBHON paboTe 3a1aHus JOJKHBI ObITh €IUHBIMU
JUIS y4YaluXxcs BCEX YypOBHEH pasBuTHs. B KOHTpoNbHYIO paboTy peKOMEHAYeTCs BKIOYaTh
pa3zHooOpa3HbIe 3a1aHus: 0000IIAIOIIIE BOTIPOCH], KAYECTBEHHBIC M PACUCTHBIC XUMUYECKUE 3a/1a4H,
LEMOYKH TMPEBpAIllEHUI, TeCToBble, rpaduueckue 3anaHus u T.1. HeoOXoaumo HCHOIB30BaTh
HauOOJIbIIIee YHUCIIO BAPUAHTOB. TeTpaau UIsl KOHTPOIBHBIX PaOOT SBIISFOTCS JOKYMEHTOM, KOTOPBIN
MOXKET OBbITh MPOBEPEH aJAMHHHUCTpAIMEH IMIKOJIbl U MHCIEKTOPOM OT/eNa 00pa30BaHUs, MOITOMY
TETPaIH JIJIsl KOHTPOJIBHBIX pabOT JOJKHBI XPAHUTHCS B XUMUUYECKOM KaOWHETE B TEUCHUU y4eOHOTO
roja.

Yuutento HMHOTIA JOBOJBHO TPYAHO OIpPENEIUTh CTEMEeHb CI0KHOCTH MOJ00paHHbBIX
3aJaHuid. METOMCTBI COBETYIOT BOCIIONB30BAThCS CIEAYIOUIMM IpueMoM. Heobxomumo camomy
BBITIOJTHUTH ATY paboTy, a U3PacX0I0BaHHOE BPEMs JIs1 YIC€HUKOB 8-9-X KITaCCOB HA/I0 YBEIUYUTH B 5
pas, a JuIst CTapIIMX KJIAccoB - B 3 pa3a. MOXHO B X0/1€ IPEIBAPUTEIBLHON CaMOCTOSITENIbHON pabOThI
MPEAJIOKUTh HECKOIBKO TUTUYHBIX 3aJJaHUI U TPOAHATU3UPOBATH CTENIEHb UX BBITIOJHEHUS.

[Ipu orleHMBaHUM OTBETA yYalIErocs HEOOXOIMMO YUUTHIBATh KAYECTBO BHITIOJIHEHHS
paboTsl 1o 3ananusM. Konmponshasa paboma oyenusaemcs B 1eIIOM.

Ormerka «5»:

JIaH MOJIHBIA OTBET HA OCHOBE U3YUYEHHBIX TEOPHI1, BO3MOKHA HECYILIECTBEHHAS

ommoKa.
OT1meTka «4»:
JOTTyCTHMAa HEKOTOpast HETIOJIHOTAa OTBETA, MOXKET OBITh HE 00JIee IBYX
HECYIIECTBEHHBIX OITHOOK.
O1meTka «3»:
paboTa BBITIOTHEHA HEMOTHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCs He 0oJiee 0THOM
CYLIECTBEHHON OIIMOKHU U 2-3 HECYIIeCTBEHHBIE.

OTmerka «2»:

paboTa BBITIOJIHEHA MEHBIIIE YeM Ha TPETh,

HMMEETCSI HECKOJIBKO CYITIECTBEHHBIX OIIHOOK.

Ot1merka «1»:

paboTa He BBINOJHEHA.

BosmoxHa crieyromas cucreMa OleHUBaHUS! KOHTPOJIBHON pabOThI MO MATHOATUTEHOM



cucreme:

IIPHU BBIMOJTHEHUU y4eHUKOM OT 96 no 100% paboThl CTaBUTH OLIEHKY «5»; oT 76 10 95%
paboThl - «4»; ot 50 no 75% - «3»; ot 20 1o 50% - «2». IIpu MOTHOM OTCYTCTBHH NPABHIBHBIX
OTBETOB WJIM BHIOJHEHUH paboThl MeHee ueM Ha 20% cTtaBUTCs OlleHKa «1».

[Ipy oreHKE BBIMOJHEHUS MUCHMEHHOW KOHTPOJBHON paboThl HEOOXOIMMO YUYUTHIBATH
TpeboBaHus eAMHOTO OphorpaduIecKoro peKuma.

Bce paboThl 00s3aTenbHO OJIKHBI OBITH TPOBEPEHBI K CIEAYIOIMIEMY YPOKY, MPU 3TOM
yuuTedb JOJDKEH COOJIIoaTh TMOJIHYH0 OO0beKTHBHOCTh. (0s3aTeleH aHalu3 pe3ylbTaToB
MUCHbMEHHOW paboThl U paboTa HaJl TUNMUYHBIME OomMOKamMu. OOBsIBIEHUE OLICHOK M aHAU3 paboT
TpeOYIOT OT yYUTEJI COOTBETCTBYIOIIETO MEJarornueckoro TakTa.

OneHnBaHUE TECTOBBIX paboT

Tectbl, cocTodlMe M3 MATH BOMPOCOB MOXKHO HCIOJIb30BaTh MOCJHE HM3YUYEHHS Ka)JIOTO
Marepuana (ypoka). Tect uz 10—15 BompocoB ucnonab3yercs s EpUOAUYECKOro KOHTpoJst. TecT
u3 20—30 BompocoB HEOOXOAMMO UCIOIB30BATh ISl HTOTOBOT'O KOHTPOJIS.

[Ipu omeHmBaHMM HCHONB3YETCS CIEAYIOIIas IIKajga: Uisl TeCTa W3 ISITH BOMPOCOB * HET
OLIMOOK — OIIEHKA «5»; * 0JIHA OLINOKA - OIIEHKA «4»; * IBE OIIMOKU — OLIEHKA «3»; * TP OIIMOKU
— OIICHKA 2.

OuneHka TecTOBBIX padoT

[IpoLeHT BBITIOJIHEHUS 3alaHuUil
Ouenka [IpoBepounas padorta KontponsHas pabora
2 0 - 49% 0-35%
3 50-64% 36-60%
4 65-85% 61-85%
5 86-100% 86-100%

Ecnu onenka BwIcTaBisieTcs B (hopMe 3adeT/HE3adeT, TO 3a4eT CTABHUTCS MPHU BBHIOJHEHUU
70% 3amanmii. Takas Qopma OIIEHKH HCIIOJIB3YeTCS, €CIM TECT COJIEPKHUT YIPaKHEHUs Ha
pacnio3HaBaHue. Eciu TecT olieHHMBaeTcs MO MATHOAJUIBHOM CHCTEME, TO CTaHIapTHbIE KpUTEpUU
o1ieHOK TakoBhI: 91-100% - onenka «5»; 81-90% - onenka «4y»; 80-70% - onenka «3»; amke 70% -
OLICHKa «2».

Ounenka noMamHero 3aaHus

JloMamiHee 3afaHve HEOOXOAMMO JUIsl 3aKpeIUIeHHs NPOMJIEHHOro MaTepuana Ha
YpOKe.

JlauHbIi BU pabOT OLIEHUBAETCS CIEAYIOIIMM 00pa3oM: CHadasa OlEHUBACTCS BHIIOIHEHHE
BCEX MpEMJIOKEHHBIX 3aJjaHui, ompezaensercs cymma OamioB, HaOpaHHAs y4YallMMHCS 10 BCEM
3a/IaHMsIM, M TIEPEBOJAUTCS B MPOLIEHTHOE OTHOUIEHHWE K MAaKCHUMaJIbHO BO3MOYKHOMY KOJHUYECTBY
0aJI0B, BBICTABIIsIEMOMY 3a paboTy.

Otmetka «5» craButcs 3a 86-100% BbInoIHEHUE pabOTHI.

OtmMmertka «4» craButcs 3a 61-85% BoImoTHEHNE PAaOOTHI.

Otmetka «3» craButcs 3a 33-60% BbINOIHEHHE PAOOTHI.

OtmMmeTka «2» cTaBUTCS 3a BbINoJHeHUE paboThl OT 0-32 %.

OueHka yMeHHH peliaTh pacyeTHbIE 3aa4u
OT1MeTKAa «5»:
B JIOTHYECKOM PACCYKICHUH U PEIICHUH HET OITHOOK,
OTMmeTka «4»:
B JIOTHYECKOM PACCYXJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIUOOK,
JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK
OtMmeTka «3»:



B JIOTMYECKOM DACCYKICHHU HET CYLUIECTBEHHBIX OLIMOOK.
JIOITyCKAETCs CyIIeCTBEHHAs OIMOKa B MAaTEeMaTHYECKUX pacyeTax.
OtMmeTtka «2»:
HMEIOTCS CYILIECTBEHHbIE OUIMOKHU B JIOTHYECKOM PACCYXAECHUU U PELICHUH.
OtMmeTtka «1»:
OTCYTCTBHE OTBETA Ha 3a/1aHHE.
OuneHka 3KcnepuMeHTAIBLHBIX YMEeHMit
(B mpoiecce BbINMOJHEHUA MPAKTUYECKUX PA0OT 10 MHCTPYKIIMH)
[IpakTuyeckue pabOTHI MO XUMHUHM BBINOJIHIIOTCA B TETPAASIX IS MPAKTUYECKUX
pa0ort. [Ipu oLleHuBaHUM OTYETA IO BBIITOJIHEHHIO IIPAKTUYECKOI paboThl 0c000€ BHUMAHUE
YIEISAETCS] KAaUeCTBY U MOJHOTE CAMOCTOATEIbHBIX BBIBOJOB YUEHHUKA.
KonngecTBo npakTuueckux padboT ONpeieseHo B IPOrpaMMe.
B teyenune yueOHOro roja TeTpaau Ui MpaKTHIECKUX PabOT XpaHUTCA B HIKOJIE.
OtMmertka «5»:

— DKCIEpUMEHT BBINIOJIHEH NOJTHOCTHI0. ClieaHbl TpaBUIIbHbIE HAOJI0IEHUS U BBIBOIBI,

— DKCHEPUMEHT OCYIIECTBJIEH I10 IUIaHY, C yY€TOM TEXHUKHU 0€30M1aCHOCTU U MPaBUIT
paboTHI ¢ BemecTBaMH U IPUOOpaMH,

— TMPOSBIEHBl OPraHU3allMOHHO-TPYAOBbIE yMEHHUS (TMOAJEPIKUBACTCS  YHCTOTA
pabouero mMecta, MOPSAAOK Ha CTOJIE, 5KOHOMHO UCIIOJIb3YIOTCS] PEAaKTHBBI).

— Jlomymensl He 6oj1ee IBYX HECYIIECTBEHHBIX OIMOOK MPH 0POPMIICHUN pabOTHI.
OtMmeTtka «4»:

— paboTa BBINOJHEHA, C/eJaHbl IPABUIbHBIC HAOIIOAEHUS U BBIBOJBI: SKCIIEPUMEHT
BBINIOJIHEH HEMOJHO WM HAOIIOAAI0TCS HECYIIECTBEHHbIE OLIMOKM B padore ¢
BELIECTBAaMU U IPUOOpaMHU.

OtMmertka «3»:

— OTBET HEMOJIHBIM, paboTa BBIIOJIHEHA IPABWJIBHO HE MEHEEe, YeM HAaIOJIOBUHY,
JIONyIIeHa CYILEeCTBEHHas OImMOKa (B XOJe HKCIEPUMEHTa, B OOBSCHEHUHU, B
odopmiiennn padotsl, o Th npu pabote ¢ BeuiecTBaMu U MpudOpamu), KOTOPYIO
yyaluiicss ucnpaBnsgeT no TpeOoBaHMio yuutensd. Jlomyckaercs odopmiieHue
paboThl Oe3 3anucu ypaBHEHUM peakiuii.

— OKCHEpUMEHT TIOJIHOCTBIO BBIMOJHEH B COOTBETCTBUM C WHCTPYKUMSIMU H
IpaBUJIAMU TEXHUKHU 0€30MacHOCTH, HO paboTa He odopMIIeHa.

OtMmeTtka «2»:

— BrinonHeHo MeHee 0JIOBUHBI PabOTHI;

— JIOMyILEHbl JABE WM OoJyiee CYIIECTBEHHbIE OLIMOKM B XOJ€ JKCIEpHUMEHTa, B
o0bsicHeHuM, B odopmieHun pabotsl, o Th mnpu pabGore ¢ BemecTBaMH H
pudopaMu), KOTOPbIE YUaIIUHCS HE MOXKET UCIIPABUTb.

Ormerka «1»:

— paboTa He BBITIOJIHEHA,

— TIOJITHOE OTCYTCTBHUE HKCIIEPUMEHTAIbHBIX YMEHUH.

OTtpaboTka mpakTHYECKUX paboOT HE MpeayCMaTPUBAETCS MPU OTCYTCTBUU YUallerocs
Ha NMPaKTHYECKOW padoTe, MPH BHIMOJIHEHUH YKa3aHHBIX Pa0OT Ha OTMETKHU «1» 1 «2».

B HCKIIOYMTENBHBIX CIy4asX MPH OTCYTCTBHM YYAaIIerocs MO YBaKUTEIbHBIM
MPUYMHAM YYUTEITh MOXKET MPETOCTABUTH BO3MOKHOCTH BBIITOJHUTD MTPAKTHYECKYIO padoTy.
OueHnka yMeHMii pemiaTh 3KCIepUMEHTAJIbHbIE 321241

[Ipy omeHKe OTOro yMEHUsS CIEAYeT Y4YUTHIBaThb HAOMIOJEHUS YUMUTENs U
NpeIbABISEMbIE YUALTUMCS PE3Y/IbTaThl BBITOJIHEHHS OMBITOB.

OT1merka «5»:



— IInan pemenus 3aauu cocTaBieH NPaBUIIbHO,
—  OCYILECTBJICH OJI00P XUMHUYECKUX PEAKTUBOB U 000PYIOBaHHS,
—  BKCIIEPUMEHT BBIIIOJIHEH MOJIHOCTBIO,

— JIaHO IOJHOE OOBICHEHHUE U CIIEIAHBI BEIBOIEL.
OTMeTKa «4»:

— IJIaH p€HICHUA COCTABJICH IIPaBUJIBHO,
— OCYLICCTBIJICH HO,I[60p XUMHUYCCKUX PCAKTUBOB U O60py,I[OBaHI/IH,
— OKCIICPHUMCHT BBIIIOJIHCH IMOJIHOCTBIO,

— JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHUH M BBIBOJIAX ).
Ot1meTka «3»:

— IIJIaH p€HICHUA COCTABJICH IIPaBUJIBHO,
— OCYHIECCTBJICH HO,I[60p XUMHNYCCKUX PEAKTHBOB U O60py,Z[OBaHI/IH,

— DOKCIIEPUMEHT BBIIIOJIHEH HE MEHEE, YEM HAlNOJIOBUHY, JONYIIEHA CYIIECTBEHHAs
omnOKa B OOBSICHEHUH U BBIBOJAX,

—  OKCICPUMCHT BLIIIOJHCH ITIOJIHOCTBIO, OTUCT HC COCTABJICH
— JOIIYHICHBI HAPYIICHU TCXHUKU 6630H8.CHOCTI/I, OKCIICPUMCHT BBIIIOJHCH ITOJIHOCTBIO,

c/IeTIaHbl HECYIIIECTBEHHbBIE OLTUOKU B OOBSICHEHUH U BBIBOJIAX.
OTMeTKka 2»:

— JOIIYyHICHBbI IBC U Oonee OIIMOKHU (B IUIaHC PCIICHUA, B nozl6ope XUMHNYCCKHUX,
PCAKTHUBOB U O60py,HOBaHI/IH, B OOBSICHEHUH U BBIBO,I[aX).

— JIONYIIEHBI HAPYIIEHUs TEXHUKU 0€3011aCHOCTH
OTMmeTka «1»:

3aj1a4ya He pelIeHa.
HE NPUCTYIUII K pabore.

KpuTepuu 1 HOpMbI OLleHUBAHUS MPEAMETHBIX Pe3yJIbTaTOB
odyuaromuxcs ¢ OB3 no yueonomy npeamery «Xumush»

OueHka ycTHOIO 0TBETa
OtmeTka «5» CTaBUTCS, €CIAM JaH IOJHBIA M INPaBWIbHBI OTBET HAa OCHOBAaHUU
M3y4YEHHBIX TEOPHIL;

MaTepHrall U3JIOKCH B onpeneneHHoﬁ JIOTHYECKOM IMMOCJICAOBATCIIBHOCTH, JINTCPATYPHBIM
SA3BIKOM; OTBECT CaMOCTOSTCIbHBIN.

OtMerka «4» cTaBUTCS, €C/IM JaH TOJHBIA M MPaBWIbHBIA OTBET Ha OCHOBAaHUU
M3y4YEHHBIX TEOPHIL;

Marepuanl U3JI0)KEH B  ONPEICICHHOW TMOCIEIOBATENbHOCTH; AOMYHIEHbl 2-3
HECYIIECTBEHHBIE OIIMOKHU, UCIPABIICHHBIE 1O TPEOOBAHUIO YUMUTEIS,UIIA JaH HETOIHBIA U
HEUYETKHI OTBET.

OtmeTrka «3» cCTaBUTCS, €CAM JaH IIOJIHBIII OTBET, HO MpU ATOM JIOMYIIEHA
CYyILIECTBEHHAs! OMIMOKA UM OTBET HEMOJIHBIN, TOCTPOEH HECBSI3HO.

OtMeTka «2» CTaBUTCS, €CIM OTBET OOHApY)KUBAeT HEMOHUMAaHHE OCHOBHOTO
coJiep>KaHusl y4eOHOTO MaTepuiia; JOMYIIEHBI CYIIECTBEHHBIC OIMOKH, KOTOPHIE YUaIHicsICs
HE MOXXET HCIPaBUTh MPH HABOMAIIUX BOMPOCAX YUHUTENS, CTABUTCS, €CIH YUYCHUK
oOHapyKHBAeT MOJIHOE HE3HAHUE WU HETIOHUMaHNe MaTepHana.

Ouenka ymMeHH# peliaTh 3a1a4u

OtmeTKa «5»: B JTOTHYECKOM PAaCCYXICHUU W PEIIeHHWH HET OIUOOK; 3ajada pelieHa
paIMoHaIBHBIM CTIOCOOOM.



OtMeTKa «4»: B JIOTHYECKOM PACCY)KIACHUHM M PEUICHUH HET CYIIECTBEHHBIX OIIMOOK,
IOpy ATOM 3ajada pelieHa, HO HepalMOHAIBHBIM CIIOcOOOM; JOmyIIeHO He Ooee IBYX
HECYIIECTBEHHBIX OIITHOOK.

OtMmeTKa «3»: B JOTHYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OUIMOOK; IOMyCKaeTCs
CYIIECTBEHHAs OIIMOKA BMaTEMaTUYECKHX pacyeTax.

OtMeTKa «2»: HUMEIOTCS CYIIECTBEHHBIC OIIMMOKM B JIOTMYECKOM PpACCYKICHUH W
pelIeHuH, 3a1a4a He PeIIeHa.

OneHka 3KcnepuMeHTATbHBIX YMEHHH (B ponecce BHINOJIHEHUS MPAKTHYECKHX
padoT M0 MHCTPYKUMHU)

Otmerka «5»: paboTa BBINOJIHEHA TOJTHOCTHIO; CIIEJIaHbl MPABHJIbHbIC HAOIIOACHUS U
BBIBOJIbI;

HKCIIEPUMEHT OCYILIECTBJIEH IO IUIaHy, C Y4E€TOM TEXHUKHM O€30M1aCHOCTH M IpPaBUII
paboTHI C BEIIECTBAMHU U MIPUOOpPaAMHU;

IPOSIBJIEHBl OPraHU3aLMOHHO-TPYAOBbIE YMEHHUS (IIOAJIEPKUBAETCSA YUCTOTa paboydero
MecCTa, MOPSIOK Ha CTOJIe, SKOHOMHO HUCIIONb3Y-I0TCS PEAKTHBBI).

Otmetka «4»: paboTa BBINOJIHEHA, CAETAHbI MPaBUIIbHBIC HAOIIOACHUS W BBIBOJBI, HO
HKCIIEPUMEHT BBIMIOJIHEH HEMOJHOWIU HAOII0JAI0TCSl HECYIIECTBEHHBIE OIMOKU B paboTe ¢
BELIECTBAaMU U IPUOOpaMHU.

OtmeTka «3»: paboTa BBINIOIHEHA MPAaBUJILHO HE MEHEE YeM HAIOJIOBHUHY; JOMYIIEHA
CYIIECTBEHHAs OIIMOKa (B XOIEIKCIIEPUMEHTA, B 00BICHEHNH, B 0opMiIeHUH paboThl, o Th
pHu paboTe ¢ BeUIeCTBaMH U MPUOOPaMH), KOTOPYIO YUAIIUICS UCIIPABISIET IO TPEOOBAHUIO
YUUTEIS.

OtmeTka «2»: [AONyIIEHBl JABE WM OoJiee CYIIECTBEHHbIE OIMOKH (B Xoze
SKCIEpUMEHTa, B 00BsICHEHUH, B opopmieHnn padotsl, mo Th mpu pabore ¢ BemecTBaMu U
npubopaMu), KOTOpPHIE YUYalIUiicsi HE MOKET HCIPaBUTh, pabOTa HE BHINOJIHEHA, IMOJIHOE
OTCYTCTBHE IKCIIEPUMEHTAILHBIX YMEHUH.

OuneHka yMeHHUI peliaTh 3KCIePUMEHTAIbHbIE 321a491

[Ipu omeHke 53TOro yMeHHUs CleAyeT Yy4YUTbIBaTh HAOJIOAECHUS YUYUTENs U
MIPEIbSABISEMbIE YUAIIUMCSI PE3YJIbTaThl BHIITOJHEHUS ONBITOB.

OTtmerka «5»: IUIaH pelIeHMs 3a/Ja4d COCTABJIEH MPaBUIIBHO, OCYIIECTBJIEH MOAOOp
XUMHUYECKHUX PEAKTUBOB U 000pY/I0BaHUs, 1aHO MOJTHOE OOBSICHEHUE U CAEaHbl BHIBOJIBI.

OTtmerka «4»: IUIaH peIIeHUs COCTaBJIE€H MPaBWIBHO, OCYLIECTBIEH MOA00p
XUMHUYECKUX PEaKTUBOB W O0OPYIOBaHMS,JIOMYIIEHO HE Oosiee JBYX HECYIIECTBEHHBIX
omuOO0K (B 0OBSICHEHUH M BBIBOJIAX ).

Otmetrka <«3»: IUIaH PEIICHWs COCTaBJIeH TMPaBUJIIBLHO, OCYIIECTBICH MOA00D
XUMHUYECKUX PEaKTHBOB MU 00OPYIOBaHUS, JOMYIIEHA CYIIECTBEHHAs OLUIMOKa B 00BICHEHUN
U BBIBOJIAX.

Otmerka «2»: JomylleHbl JBe M Oosiee OmMMOKM (B IUIaHE pelleHHs, B Moadope
XUMUYECKUX PEAKTUBOB MOOOPYIOBaHUS, B O0OBSICHEHUH U BBIBOJIAX ), YICHUK OOHAPYKHUBAET
MIOJTHOE HE3HAHUE M HEMIOHUMaHKe y4eOHOro MaTepHara.

OneHka 32 NMCbMEHHYI0 KOHTPOJILHYIO padoTy

[Tpu oneHHBaHUM OTBETAa ydallerocsi HEOOXOAMMO UYUTHIBATh KaueCTBO BBIIOJHEHUS
paloTBhI 10 3a/1aHUSIM.

Onenka «5» CTaBUTCS, €CIM YYEHUK BBITOJHUI pabOTy MOJHOCTHIO U MPABHIIBHO,
BO3MOJKHA O/IHA HECYILIECTBEHHasl OLIHOKA.

Onenka «4» CTaBUTCS, €CIIM YYEHHUK BBIMOJHUI paboTy MOJHOCTHIO, HO JOMYCTUI B
Hell o1Hy OIMOKY WK /IBa- TPU HEJOUETA.



Onenka «3» CTaBUTCS, €CIM YYEHHK MPABUIBHO BBHIMOJIHHI HE MEHEE MOJIOBUHBI
paboTHI WM TONYCTHII He O0Jiee IBYX TPYOBIX OIIMOOK, MM HE OoJiee OJTHOM TpyOOl U OJTHOM
HEerpyOo# OmMOKH U OJHOTO HEJO0YeTa, WM He Ooliee ABYX- TPEeX HEerpyObIX OMIMOOK, WIIH
OJIHOM HEerpyOoi OMIMOKU U TPeX HEeI0UETOB, UJIU IPU OTCYTCTBUH OLIMOOK, HO NMPU HAIUYUH
YeThIPEX-TISITH HEJT0UETOB.

Onenka «2» craBUTCA, eciau padoTa BBINOJHEHA MEHbBIIE, YeM HAIOJOBUHY WU
COJZICPKUT CYIIECTBEHHBIC OIIMOKH, MOKA3aBIIUE, YTO YUYEHHK HE BIAJZCeT 00sM3aTeTbHBIMU

YMEHUSIMHU T10 JAaHHOM TeM€ B MOJIHOM Mepe, paboTa He BBINOJIHEHA.



[Ipunoxenune 2
K paboueit mporpamme
«Xumusi. ba3oBslil ypoBeHb» 8-9 Kiiacc

KoHTpo/1bHO-N3MepHUTeIbHbIE MATEPHAITBI
8 kiaacc

KP Ne 1 «BenrecTBa 1 XUMHYeCKHe PeaKIum)
ITosicHUTEILHAA 3aIMUCKA

Ilpeomem: Xumus

Knacc: 8 knacc

Dopma KOHMPOILHO20 MEPORPUAMUA: KOHMPOTbHAS paboma

Tema: Konmponvnas paboma Ne 1

Heny KoHmpobHO20 _Meponpuamus: OICHUTH YPOBEHb YCBOGHHS Marepuaia IIo TeMeE:
«BermecTBa U XMUMHUYECKUE PEAKIIHI

HoxymenTsl, ompeaensitomue cogepxkanne KUM: ®I'OC OO0, OOIl 00O, Komudukarop
AJIEMEHTOB COJICpXKaHUA U TPeOOBAaHUW K YPOBHIO TMOJTOTOBKM OOYYAIOIIMXCSA JJI TPOBEICHUS
OCHOBHOTO T'OCYJapCTBEHHOT0 9K3aMeHa 10 XUMHUHU.

XapakTepucTuka CTpyKTyphl U coaeprkanns KMM.

Pacnpenesenue 3aganuii KUM no cogeps:kanuio

Ne Conep:xaTesbHbIe 0JI0KH KoaunuecTBo MakcuMaJIbHbI
n/n 3aJaHui oL
1 OCHOBHBIE IOHATHS XUMIH (YPOBEHb AaTOMHO- 13 17
MOJIEKYJISIPHBIX TPEICTABIICHII)
HUmoeo 13 17

DJIEeMEeHTHI Co/iep KaHusl, NpoBepsemble 3aganusamMu KHM

Ne | IIpoBepsiemble 31€MEHThI COAEPKAHUSA JuiemenT u3 OI'D MaxkcuManbHbIi 6211
3aoanua AI-A10 1

1 Ddusnyeckoe TEJIO U BEMIECTBO 1.6 1

2 dusnyeckoe TEIO U BEMIECTBO 1.6 1

3 dusznyeckue U XUMUYECKHUE SIBIIEHUS 1.6 1

4 [lepuonnveckas cucreMa XHMIIECKHUX 3JIEMEHTOB 1.1,1.2.2 1

J.N. Menneneena

5 Xumudeckas popmyna u mHGOpMaIHsi, KOTOPYIO OHa 1.7 1
HeceT

6 Xumuueckue ypaBHeHUs. 3aKOH COXPAHEHHSI MacChl 22 1

7 THUIbI XUMIYECKUX PeaKuid. 3aKOH COXpaHESHUS 22 1
Macchl

8 Xumuueckue ypaBHeHUs. 3aKOH COXPAHEHHsI MaCChI. 22 1

9 XUMUYECKUE PEaKLMU. Y CJIOBUSI U IPU3HAKU 22 1

IIPOTEKAaHUsI XMMUUYECKUX PEaKLIUM.




10

BaneHTHOCTS XUMHYECKHX JIEMEHTOB

14

3aoanua B1-B2

XUMHYECKUE peaKIIMU. XUMUYECKHE YPABHEHHUS.
Knaccudukarnms XuMiIaecKkux peakuii 1mo
Pa3ITUYHBIM TPHU3HAKAM: YUCIY U COCTABY HCXOIHBIX
U TOJIyYEHHBIX BEIIECTB.

2.1

HpOCTLIe U CJI0’KHBIC BeIlleCTBa. XUMHUUYCCKHUE
pCakuuu. XHUMHUYECKHUE YpaBHCHUA. K.HaCCI/I(l)I/IKaHI/IH
XUMHUYCCKUX peaKHI/Iﬁ 110 pa3jIMYHbIM TpPU3HAKaAM:
YHCIIYy U COCTaBY MCXOQHBIX U ITOJTYYCHHBIX BEIIECTB,
TIOTJIOMICHUIO 1 BBIACICHUIO DHEPTUHU.

3.1,3.2.1

3aoanua CI

IIpocTsle u cnoXkHbBIE BemecTBa. BaneHTHOCTh. 3aKOH
coxpaHeHHs Macchl. DOPMyIIbl XUMUYECKUX BEIIECTB.
XuUMHYECKUE peaKIMU. XUMUYECKUE YPABHECHHUS.
Knaccudukanus XuMHIecKnx peakiyi 1mo
pasNUYHBIM MPH3HAKAM: YHCIY U COCTABy HCXOMHBIX
Y OJTy4EHHBIX BEIIECTB, MOTIOIIECHUIO U BBLIEICHUIO
SHEPTUH.

3.1,3.2.1

22

Kpurtepuu onenuBanus padorsi:

BaJ'IJ'IBI, IMMOJIYYCHHBIC 3a BBIIIOJIHCHUC SaﬂaHHﬁ, CYMMHUDPYIOTCS U NICPEBOAATCS B OLCHKY IIO

OATUOAIIIBHOM CUCTEME:

«5»;

MIPH BBIMOJHEHUH ydyeHUKOM OT 94 1o 100% (ot 16 - 17 GannoB) pabOThl CTAaBUTH OIICHKY

oT 76 10 93% (ot 12 — 15 GannoB) paboThI - «4»;

o1 50 10 75% (ot 6 — 11 6annos) - «3»;
o1 20 10 50% (ot 3 — 5 GamioB) - «2».

HpI/I IMOJIHOM OTCYTCTBHHU IIPABUJIbHBIX OTBCTOB WJIM BBIITOJIHCHUH pa6OTBI MCHEC 4Y€M Ha

20% (1 — 2 Gamnna) craBUTCA OLIEHKA «1».

[Ipu oreHKe BBHIMONHEHUS MUCHMEHHOW KOHTPOJBHOW pPadOTBI HEOOXOIMMO YUUTHIBATH
TpeGoBaHuUs eIMHOro opporpahuyeckoro pexxuma.
dopma npeacTaBIeHUs pe3yIbTaToOB: aHAJIU3 PE3yJIbTaTOB TecTupoBaHus B moayiae MCOKO

AUC «CT'Oy.

TexcT 1eMOHCTPALIMOHHOI0 BAPDHAHTA KOHTPOJIBbHOM padoThI

KonTtpoabHnas padora Ne 1

«BemmecTBa 1 XUMHYEeCKHE PeaKI U
Bapmuanr 1

Al. BemectBoM gBiIseTCs

1) 301m0Tast MOHEeTa 2) MOBAapeHHAas Coib 3) KA BoAbl 4) alllOMUHUEBAs KaCTPIOJIS

A2. 'pynma CI0XHBIX BEIECTBaX
1) xucnopon, Kpaxmai, reui, caxap
2) xene30, ATFOMAHUN, Me/Ib, apTOH

3) cepa, 3THUIIOBBIN CIUPT, YTapHBIN ra3, METaH
4) kpaxmai, caxap, 3STWIOBBI CIIUPT, yrapHbIN ras.

A3. Dusnyeckoe ABICHUE — DTO




1) ckucanme Monoka 2) TUIaBJIeHHWE JIba 3) prKaBJICHHE XkKenne3a 4) TOpeHne MarHus

Ad4. Dniement 3-ro nepuona Il rpymms! riasuo# moarpymisl (IIA rpymmsr) [leprnoanaeckoit cucTeMbl
xumudeckux daeMmenToB J.J. MenneneeBa

1) anromunwmii 2) kaneiuil 3) Oepwiniuii 4) Marauit

AS. 3anucek O, 03HavaeT

1) oxuH aToM KHUCTOpOAa 2) IBE MOJIEKYJIBI KUCTIOPOAa

3) ogHy MOJIEKYITy KHCIOpOIa 4) nBa aTOMAa KHCJIOpOa

A6. Cymma Beex K03 (HUIIMEHTOB B ypaBHEHUH peakun, cxema KoTopoi Al + O, — AlLOs
14 2)5 37 4)9

A7. Peakiuei 3aMellieHus SIBISIETCS

1) Fe + CuCl; = FeCl, +Cu

2) 2Mg + O, =2MgO

3) CuO + H>SO4 = CuSO4 + H,O

4) 2KClO; = 2KCl +30;

AS8. BemectBo X B nmenouke npeppamienuit: S — X — HxSOs

1) HaS 2) SOs 3) SO, 4) HO

A9. BepHrl 11 ClETYIONTHE CY>KICHUS O XUMUYECKUX PEAKITUIX?

A. B peakuusix oOMeHa MOTYT IPUHUMATh YYaCTHE U IIPOCTHIE, U CJIOXKHBIE BELLIECTBA.
b. Peakumu ropeHust OTHOCSTCS K HEOOPATUMBIM XUMHUYECKHM MPOIIECCAM.

1) Bepro tomeko A 2) Bepro toneko b 3) Bepusbr 00a cyxnenuss 4) O6a cykKIeHHsI HEBEpHBI
A10. Onpenenute BAJICHTHOCTh XUMHUYECKUX 3JIEMEHTOB B BelecTBe KNO;

HLV, I 2)II, VI, I
3HUL IV, 1 4HLV, I
B1. YcTaHOBHUTE COOTBETCTBUE MEXY TUIIOM U CXEMON XUMUYECKON PEAKIIUH.
TUIT XUMHWYECKOM PEAKIH CXEMA XMMHWYECKOM PEAKIUHN
A) paznoxeHust 1) Ab + BI' —» AT +Bb
b) 3amernenus 2) ABB —ABb +B
B) oomena 3) Ab+ BA — ABBA

4) ABB +I' =T'bB +A

5)A+B — AB

B2. Jlns xummueckoit peakuuu, ypaBaenue koropoit NaOH + HCI = NaCl + H,O, BepHsI cienyrorme
YTBEP)KICHUS.

1) aT0 peakmmst 3aMeneHIS

2) OTHOCHTCS K KaTATMTHYECKUM PEaKIsIM

3) sBisieTca 00paTUMOi peakipen

4) 3T0 peaknus oOMeHa

C1. Ilo mpuBeneHHBIM CXEMaM COCTAaBbTE YPABHEHHS PEaKIUi U YKaKUTE UX THIL.

1) amomunnii + HCl — xnopun anoMuHus + BOJOPOAOM

2) ruapoxcun xkene3a (III) — oxcup xenesa (1) + Boga

3) xmopun kaneiyst + AgNOs — xmopug cepedpa + Ca(NO»),



KP Ne 2 «Kucsaopoa. Bonopoa. Boxa»
TlosicHUTEIBLHASA 3aIMCKA

Ilpeomem: Xumus

Knacc: 8 knacc

Dopma KOHMPOJILHO20 MEPORPUAMUA: KOHMPONbHAS paboma

Tema: Konmponvnas paboma Ne 3

Llenv KonmpoavHo2o meponpuamusa: OLUEHUTh YPOBEHb YCBOGHMsI MaTepuana Mo  TeMe:
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COSAMHEHUM

okymenmul, onpedenawugue coodepyicanue KHM: OI'OC 000, OOII OO0, Komudukarop
DJIEMEHTOB COJICPKaHUS M TPEOOBaHWI K YPOBHIO MOATOTOBKHM OOYYAOIIUXCS AJIS MPOBEIACHUS
OCHOBHOTO IOCYJapCTBEHHOT0 3K3aMeHa 10 XUMHUHU.

Pacnpenenenue 3axanuii KUM no coaep:xanuio

No ConepxartesbHbIe 0JI0KH KosmyecTBo 3axannii MakcuMaJIbLHBIH 0aJ11
n/n
1 MHoroo6pa3ue BemiecTB. KonmnaecTBeHHBIC 12 16
OTHOUICHHS B XUMHH.
Hmozo 12 16

DJIeMeHTBI coJepKaHus, npoBepsieMble 3axanusivu KUM

No IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS Juement u3z OI'I MakcumaiabHbIN
oay1
3aoanus AI1-A10 1
1 Crno>xHble BellecTBa — okcuibl. HoMeHkarypa 3.1,3.2.1 1
2 CrnoxHble BeniecTBa — ocHoBaHus. HomeHkiatypa 3.1,32 1
3 CrnoxHble BeniecTBa — KuUcia0Thl. HoMeHkarypa 3.1,32 1
4 CrnoxxHbie BenecTBa — cosii. HomeHnknatypa 3.1,32 1
5 Homenknarypa Heopranuueckux coeiuHeHuil. CreneHp 14 1
OKHCJIEHHsI. BaJleHTHOCTE.
6 KomnuectBeHHBIE COOTHOLIEHNS. BBIYNCIIEHNE KOJTHYECTBA 452,453 1
BEIIECTBA, ET'0 MACCHI
7 KoanuecTBeHHBIE COOTHOIIEHHS. BRIUHCIIEHIE KOJIMYECTBA 452,453 1
BEIIECTBA, ET'0 MACCHI
8 KonnuectBennsie cooTHomenus. Yucno ABoraapo. 452,453 1
9 KomnuectBennnie cooTHOIIEHNS. BEruncienrne oonema 452,453 1
BEIIECTBA 110 KOJIMYECTBY BEIIECTBA.
3aoanus B1-B2 2
1 KonmuectBennsle cooTHomeHus. PacuetHble GpopmyIist 452,453 2
2 OCHOBHBIE KJTaCChl HEOPTaHMYECKHUX BEIECTB. 3.1,3.2 2
3aoanusn C1 3
1 KonmgectBeHnHbIe COOTHOMIEHHS. YNCIIO CTPYKTYPHBIX 452,453 3
YaCTHI] BEILIECTBA.




Kputepun onenuBanus padorsl:
bambl, monmydeHHble 3a BBINOJIHEHHME 3aJaHUM, CYMMHUPYIOTCS U TEPEBOAATCA B OLEHKY IO
nATHOAIIILHOM cucTeMe:
IIpH BbINOJTHEHUH yueHUKOM OT 94 10 100% (ot 15 - 16 6amioB) paboThl CTaBUTH OLEHKY «5%;
o1 76 10 93% (ot 12 — 14 6annoB) paboThI - «4»;
ot 50 10 75% (ot 6 — 11 GamioB) - «3»;
ot 20 10 50% (ot 3 — 5 6a/IoB) - «2».

[Tpy moMHOM OTCYTCTBMM NPAaBUJIBHBIX OTBETOB WJIM BBINOJHEHHWU pabOThI MEHEEe 4YeM Ha
20% (1 — 2 Gajura) cTaBHTCS OLICHKA «1%.
[Tpu o1ieHKE BBINOJIHEHUS! TUCHbMEHHON KOHTPOJIbHOM paboThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS
ennHoro ophorpadguueckoro pexnma.
dopma NpeaCcTaBICHUS PE3yJIbTaTOB: aHAIN3 pe3yJibTaToB TecThupoBaHusa B Moaysie MCOKO ANC
«CT'Ov.

TekceT 1€eMOHCTPALMOHHOTO BAPHAHTA KOHTPOJILHOI padoThl
KonTtpoJsbHas padora Ne 2
«Kucaopoa. Bogopoa. Boxa»
Bapuanr 1
Al. Psan popmyn, B KOTOPOM BCE BEIIECTBA — OKCHJIBI
1) MgO, MgCl,, H,O 2) CaO, SO, CuO  3) KOH, HNOs3, KxO  4) MgO, SO, K>SO,
A2. ®opmyna ruapoxcuna meau (II)
1) CuO 2) CuSOq4 3) CuOH 4) Cu(OH).
A3. Yucno Gopmyi kucior B ciaenyromeM criucke: ¢ FeO, Fe(OH),, HNO;, NaOH, H>COs, CuO, SO,
1)2 2)4 3)5 4)7

A4. Hazanmue Bemiectsa, hopmymna kotoporo CuSOs
1) cynbdpun memu (II)  2) cynbdar meau (1) 3) cynbar mequ (I)  4) cynbdur menu (II)

AS. ®opmyna KUCIOTHL, B KOTOPOH 3apsii HOHA KUCIOTHOI'O OCTAaTKa PaBeH 2-

1) HC1 2) HaSO4 3) H3PO4 4) HNOs
A6. Macca okcunia maraust MgO konmdectBoM BerecTBa 0,5 MoJb paBHa
40T 2)20r 3)10r 4)5r

A7. KonnuectBo BemecTa kapooHara xanbiust CaCO3; maccoit 10 r paBHO
1) 0,1 monn 2) 0,2 monb 3) 0,4 momb 4) 0,5 moI1b

A8. Yucno momnekyn B 0,2 Moib azora
1) 6¥10% 2) 6¥10% 3) 12¥10% 4) 12%10%

A9. O6nem (1.y.) ammuaka NH3 konmugectBoMm BetecTa 0,4 MOJIb
1) 2,24 n 2)4,48 n 3) 8,961 4)11,2n

B1. YcTaHOBUTE COOTBETCTBUE MEXK Y XUMHUECKOM BEIIMYMHOMN 1 (pOpMYyIIoH /i ee pacuera

XumMuueckasi BeJIHYHHA dopmy.a 115 pacyeTa XHMHYECKOH BeTHIMHBI
1) n A) Vmen
2) V B) M:n
3) M B) n*N,
4) m m
I M
5) N m
I[) n




B2. YcTraHOBHTE COOTBETCTBHE MEXTY KJIIACCOM COSTUHEHUH U (OPMYIION BEIIECTBAMH

Kuaacc coeqnnenni ®opmyiia BelecTsa
1) ocHOBaHHSA A) Na,O
2) KUCIIOTHI B) MgSO,
3) comun B) NaOH
I') HCI
) CO,

C1. Yo tsoxenee — 1 1 ammuaka NH3 wmm 1 11 yrapaoro raza CO? OTBeT moATBepANTE pacieTaMH.



KP Ne3. «OcHOBHBIE KJIACChl HEOPTAHHUYECKUX COeINHEHU D
IMosicHuTEeNILHASA 3aNMHCKA

Ilpeomem: Xumus

Knacc: 8 knacc

Dopma KOHMPOJILHO20 MEPORPUAMUA: KOHMPONbHAS paboma

Tema: Konmponvnas paboma Ne 3

Llenv _Konmponvno2o meponpuamus: OLEHUTh YPOBEHb YCBOGHMSI MaTepuana Io
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COSAMHEHUM

okymenmul, onpedenawugue coodepyicanue KHM: OI'OC 000, OOII OO0, Komudukarop
DJIEMEHTOB COJICPKaHUS M TPEOOBaHWI K YPOBHIO MOATOTOBKHM OOYYAOIIUXCS AJIS MPOBEIACHUS
OCHOBHOTO I'OCYJapCTBEHHOT'0 K3aMeHa M0 XUMHH.

TEMC:

Pacnpenenenue 3axanuii KUM no coaep:xanuio

Ne Conep:xaTeybHble 0J10KH KonuuecTBo 3aganuii MaxkcumMaJIbHbIH
n/n 0asL1
1 Heopranunueckue BeliecTBa: Kiaccupukanus u A—11 A—1
HOMEHKJIaTypa, XUMUYECKUE CBOWCTBA U B—2 B—2
I€HETUYECKAsl CBSA3b BEIECTB PA3JIMYHBIX KJIACCOB C—1 C—3
Hmozo 14 18
DJIeMeHTHI co/lepKaHusl, NpoBepsieMble 3aganusaMu KUM
Ne IIpoBepsiemMbIe 3J1€eMEHTHI COAEPKAHUSA DJieMeHT u3 MakcnMaIbHbII
or 0as11
3aoanus AI-A10 1
1 XapakTepHble XUMUYECKHUE CBOMCTBA HEOPTaHUYECKUX 3.1, 1
BEIIIECTB: — OKCHUIOB: OCHOBHBIX, aM(POTEPHBIX, KUCIOTHBIX; 3.2,
— OCHOBAaHHMH M aM(OTEPHBIX THIPOKCUIOB; — KHCIOT; — 321
COJIe: CpeTHUX, KUCIBIX, OCHOBHBIX; KOMITJIEKCHBIX (Ha
IpHUMepe THAPOKCOCOSAMHEHHUH aTIOMUHUS M ITUHKA)
2 XapakTepHble XUMUYECKHE CBOWCTBA HEOPTAaHUYECKUX 3.1, 1
BEIIIECTB: — OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KICIOTHBIX; 3.2,
— OCHOBaHU U aM(OTEPHBIX THIPOKCUIOB; — KUCIIOT; — 321
COJIeH: CPEeJHNX, KUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
IpUMepe THIPOKCOCOSTMHEHNH ATFOMUHHS ¥ INHKA)
3 XapakTepHble XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX 3.1, 1
BEILIECTB: — OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX; 3.2,
— OCHOBaHUI U aM(OTEPHBIX THIPOKCUIOB; — KUCIIOT; — 3.2.1
COJIeH: CPEJHNX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMepe THAPOKCOCOEANHEHUH AIIOMUHNS M IIMHKA)
4 XapakTepHble XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX 3.1, 1
BEIIIECTB: — OKCHUIOB: OCHOBHBIX, aM(POTEPHBIX, KUCIOTHBIX; 3.2,
— OCHOBaHUH 1 aM(OTEPHBIX THIPOKCUIOB; — KUCIIOT; — 321
COJIeH: CpeTHUX, KUCIBIX, OCHOBHBIX; KOMITJICKCHBIX (Ha
prMepe THAPOKCOCOSAMHEHUI aTFOMUHUS ¥ ITUHKA)
5 XapakTepHble XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX 3.1, 1
BEIIECTB: — OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX; 3.2,
— OCHOBaHU 1 aM(OTEPHBIX THIPOKCUIOB; — KUCIIOT; — 3.2.1
COJIeH: CpeTHNX, KUCIBIX, OCHOBHBIX; KOMITJICKCHBIX (Ha
pUMepe THAPOKCOCOEANHEHUH AIIOMUHNS M IIMHKA)
6 XapaKkTepHble XUMUIECKHE CBOWCTBA HEOPTAHUIECKUX 3.1, 1
BEILIECTB: — OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIIOTHBIX; 3.2,
— OCHOBAaHUH ¥ aM(OTEPHBIX THIPOKCUIOB; — KHCIOT; — 3.2.1
COJIeH: CpeTHUX, KUCIBIX, OCHOBHBIX; KOMITJICKCHBIX (Ha
pUMepe THAPOKCOCOEANHEHUH AIIOMUHUS M IIMHKA)




7 XapakTepHble XHMUIECKHE CBOMCTBA HEOPTAHUIECKUX 3.1,
BEILIECTB: — OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX; 3.2,
— OCHOBAaHUH ¥ aM(OTEPHBIX THIPOKCUIOB; — KHCIOT; — 321
COJIEH: CPEIHNX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMEpEe THAPOKCOCOSANHEHUH AIIOMUHNS U IIMHKA)
8 XapakTepHble XMMUYECKHEe CBOUCTBA HEOPTAaHUUECKUX 3.1,
BCIIIECTB: — OKCHUJIOB: OCHOBHBIX, aM(POTEPHBIX, KICIOTHBIX; 3.2,
— OCHOBAaHUH M aM(QOTEPHBIX THIPOKCUIOB; — KHCIOT; — 321
COJIeH: CPEJHNX, KUCTBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
NpUMepe THIPOKCOCOSTMHEHUH ATFOMUHHMS U [INHKA)
9 XapakTepHble XUMUYECKUE CBOWCTBA HEOPTaHUIECKUX 3.1,
BEIIIECTB: — OKCHUJIOB: OCHOBHBIX, aM(POTEPHBIX, KICIOTHBIX; 3.2,
— OCHOBaHU U aM(OTEPHBIX THIPOKCUIOB; — KUCIIOT; — 321
COJIEH: CPEIHNX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
IpHUMepe THAPOKCOCOSANMHEHUI alfOMUHUS M IUHKA)
10 XapaKkTepHble XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX 3.1,
BEIIIECTB: — OKCHUIOB: OCHOBHBIX, aM(OTEPHBIX, KICIOTHBIX; 3.2,
— OCHOBaHUH ¥ aM(OTEPHBIX THIPOKCUIOB; — KHCIOT; — 321
COJIel: CpEeTHUX, KUCTIBIX, OCHOBHBIX; KOMILJIEKCHBIX (Ha
MpUMepe THIPOKCOCOSTMHEHIH ATFOMUHHMS M [INHKA)
11 XapakTepHble XHMAYECKHE CBOWCTBA HEOPTaHNUECKUX 3.1,
BEILIECTB: — OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX; 3.2,
— OCHOBaHU U aM(pOTEPHBIX THIPOKCUIOB; — KUCIIOT; — 3.2.1
COJIEH: CPEIHNX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMepe THAPOKCOCOSANHEHUH AIIOMUHNS M IIMHKA)
3aoanus B1-B2
12 XapaKTepHbIE XUMUYECKUE CBOUCTBA HEOPIAHUYECKUX 3.1,
BEIIIECTB: — OKCHUJIOB: OCHOBHBIX, aM(POTEPHBIX, KHCIOTHBIX; 3.2,
— OCHOBAaHHUH M aM(OTEPHBIX THIPOKCUIOB; — KHCIOT; — 321
COJIEH: CPEIHNX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMepe THAPOKCOCOEANHEHUH AIIOMUHNS U IIMHKA)
13 XapaKTepHbIE XUMUYECKUE CBOUCTBA HEOPIAaHUYECKUX 3.1,
BEILIECTB: — OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX; 3.2,
— OCHOBaHU U aM(OTEPHBIX THIPOKCUIOB; — KUCIIOT; — 3.2.1
COJIeH: CPEJHNX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMepe THAPOKCOCOEANHEHUH AIIOMUHNS M IIMHKA)
3aoanusa CI
14 Pacuétsl Macchl BelecTBa Wi 00beMa ra3oB 10 U3BECTHOMY 452,453

KOJIMYECTBY BCIIECTBA, MACCC NN 06’béMy OJITHOTI'O U3
YUYaCTBYIOIIMX B pCAKIINMHN BCIICCTB

Kpurepun ounennBanus padbornl:

basnel, mosry4eHHBI€ 3a BBINIOJHEHUE 3a/1aHUM, CYMMUPYIOTCSI M IEPEBOJATCS B OLICHKY 10

ATHOAIUIBHON CUCTEME:

«5»;

IIpY BBINOJIHEHUH yuyeHUKOM oT 94 1o 100% (ot 17 - 18 GannoB) pabOThl CTaBUTh OLIEHKY

ot 76 10 93% (oT 14 — 16 GamoB) paboOTHI - «4»;

ot 50 10 75% (ot 8 — 13 6annoB) - «3»;
ot 20 10 50% (ot 5 — 7 6anIoB) - «2».

HpI/I MMOJIHOM OTCYTCTBUHU IIPABUJIBHBIX OTBCTOB WJIM BBIIIOJIHCHUHN pa6OTLI MCHCC 4Y€M Ha

20% (1 — 4 Gamna) ctaBUTCS OIleHKa «1».

TpeOoBaHUS eIMHOTO OpPOorpapUUecKoro pexuma.

®opma npeIcTaBICHNs PE3YyIbTaTOB: aHAJIN3 PE3YJIbTaTOB TecTUpoBaHus B Moysie MCOKO

AHNC «CT'Op.

HpI/I OLICHKE BBIMIOJHEHUS IHChMEHHOM KOHTpOJIBHOﬁ paGOTLI HCO6XOIII/IMO YUYUTHIBATDH




TexcT 1eMOHCTPALIMOHHOT0 BADHAHTA KOHTPOJIBHOI padoThI
KonTpoabHnas padora Ne 3
OcHoOBHBIE KJIaCChl HEOPTAHMYECKHUX COeTMHEHMN I
Bapuanrt 1
Al. ®opmyna IByXOCHOBHOM KHCIOPO/I COJIEpKAILEeH KUCTOTHI
1) HoSOs4  2) HCI 3) HNOs  4) H3POq4

A2. Psn 35meMeHTOB, KaX bl U3 KOTOPBIX 00pasyeT ruapokcu coctaBa I(OH)»
1) Na, Mg, Al, Si 2) Ba, Sr, Ca, Mg 3) Li, Na, K, Rb 4) Al, Ga, Na, K

A3. K knaccy OKCHUI0B OTHOCHUTCS
1) yriekucneiiira3  2) cepoBOIOPOI 3) XJI0pOBOIOPOT 4) mpamop

A4. Psag popmyit, B KOTOPOM BCE BEIIECTBA - ATO COJIH
1) HCI, H>SO4, H>S 2) K2S04, Ca(HCOs3)2, CuClz
3) CaO, NaCl, ZnSOq4 4) SOs, P2Os, CuSOq4

AS. Kuciora, aHnoH KOTOpPOi umeeT 3apsj 3-
1) azotucrass  2) yronbHass 3) ¢ocdopHas 4) consHas

A6. TpEXKHUCTOTHOE OCHOBAaHUE
1) AI(OH)3 2) NaOH 3) Ba(OH). 4) LiOH

A7. BemecTBa BCTyNarouye B peakiuio Apyr ¢ Apyrom? Hanumunre ypaBHEHHE U pacCTaBbTe
K03 UTTHEHTBHI

1) Cu(OH)2 u Ho O  2)NaOHu HoSOs  3)Fe(OH): u CO2  4) HCl u SO3

A8. OCHOBHBII U KHCJIOTHBIN OKCHUJI UMEETCS B TPYIIIE

1) MgO, N2Os  2) CO2, C120y 3) H20, Na;O 4) CrO, CO

A9. Kucmaga — CpeaHASA — OCHOBHAA COJIb COOTBETCTBCHHO PACIIOJIOKCHBI B PAAY
1) KHCOs - CuCl; - AI(OH)2C1 2) NaNO3 - KHSO4 - CuSOs4
3) ZnCl,_ Caz(POa4)2- NaNOs3 4) CuOHCI - CaCla — ZnSOq4

A10. [TponykT peakiuu B3aumoaeicTBus BeecTs, opmyiibl koTopeix KOH u SO2 . Hanumure

ypaBHEHHE PEeaKLUU
1) K2SO4 2) Kx>SOs 3) KoaS  4) KHSOq4

A11. Kucnora o6pa3yercst mpu B3aUMOJICHCTBUH C BOJIOM
1) okcuaa kpeMHUs 2) Okcupna yrnepona (II)  3) okcupa xkanpumst  4) okcuaa gocdopa
V)

B1. YcraHoBuTE COOTBETCTBHE MEXIY (HOPMYION KUCIOTHI U (OPMYIION COOTBETCTBYIOIIETO €if
OKCHJIa

cDOpMyJ'IEl KHUCJIOTHhI (DopMyna OKCHuJga
A) H,PO, 1) SO,
B) H.SO, 2) P,Os
B) HNO, 3) CO,
4) N;Os
5) SO;




B2. CooTHecute cBOMCTBA OCHOBAHUM U MMPOAYKTHI COOTBETCTBYIOIIUX PEAKIIAN

CBoiicTBa OCHOBaHHI [IponykTel peakuuu
A) B3auMoieliCTBHE C KHUCIOTaMH 1) NaCl + H,0O
b) B3aumoaelicTBre ¢ OKCUIaMU HEMETAIIJIOB 2) Cu(OH), + 2NaCl
B) B3aumozeiicTBre ¢ consiMu 3) Na,COs; + H,O

4) CuCl, + 2 H,O
5) K.SO; + H,0
6) Fe(OH), + 2KCl

C1. Paccuuraiite 00beM YIJIEKUCIIOTO Ta3a (H.Y.), BBIASITUBIIHIACS IPH B3aUMOJICHCTBUH 53 T
KapOoHaTa HATPUS C U3OBITKOM COJISTHON KHCJIOTHI.



KP Ned4. «Ctpoenne atoma. XUMHYECKaS CBA3DH)
[HosicHuTeIbHAS 3alIUCKA

Ilpeomem: Xumus

Knacc: 8 knacc

Dopma KOHMPOJILHO20 MEPORPUAMUA: KOHMPONbHAS paboma

Tema: Konmponvnas paboma Ne 4

Llenv KonmpoavHo2o meponpuamusa: OLUEHUTh YPOBEHb YCBOGHMsI MaTepuana Mo  TeMe:
«CTtpoenue aroma. XMMHUUYECKasi CBSI3b)»

okymenmul, onpedenawugue coodepycanue KHM: OI'OC 000, OOIlI OO0, Komudukarop
DJIEMEHTOB COJICPKaHUS M TPEOOBaHWI K YPOBHIO MOATOTOBKHM OOYYAOIIUXCS AJIS MPOBEIACHUS
OCHOBHOTO IOCYJapCTBEHHOT0 3K3aMeHa 10 XUMHUHU.

Pacnpenenenue 3axanuii KUM no coaep:xanuio

Ne CoaepxartebHbie 0J10KH KoaunuecTBo MakcuMaJIbHBI
n/n 3aJaHUN oaJL
1 TeopeTndeckre OCHOBBI XMMHHU: COBPEMEHHbIE A—S5 7
MIPeCTaBIICHUS O CTPOCHUH aToma, [lepronmaeckuit
3aKkoH u Ilepuoanueckas cucteMa XUMUYECKUX B—1

anemeHToB /.. MenaeneeBa, Xumudeckas CBs3b U
CTPOCHHUE BEIIECTBA

2 Krnaccudukanms XuMH4ecKnX peakiui: A—S5 10
OKHCJIUTEbHO-BOCCTAHOBUTEIHHBIE PEAKITUU

B—1

C—1

HUmoeo 13 17

DJIeMeHTHI co/lepKaHusi, NpoBepsieMble 3aganusiMu KUM

Ne IIpoBepsieMble 37 1eMEHTHI COAEPKAHUA DJieMeHT U3 MakcuMaIbHbII
or oas
3aoanua AI1-A10 1
1 CTpoeHne AIEeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1.1, 1.2.1 1

TIEPBBIX YETHIPEX MEPHOIOB: S-, P- ¥ d-3JIEMEHTHI.
OneKTpoHHas KOHQUTypalus atomMa

2 CtpoeHue dIeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 1.1, 1.2.1 1
MIEPBBIX YETHIPEX MIEPHOJIOB: S-, P- U d-DJIEMEHTHI.
OnexTpoHHas KoHpUTypanus aroMa. [lepromuaeckoit
cucteMe xumuueckux sinemeHToB JI.1. Menneneesa u
0COOEHHOCTSIM CTPOCHHS UX aTOMOB.

3 3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKUX CBOMCTB 1.2.2 1

3JIEMEHTOB M UX COEJUHEHUH 10 MEePUOaM U IpyIaMm.

Ilepuonuueckoii cucreMe XuMUUECKHX d1eMeHToB .M.
MemnieneeBa 1 OCOOEHHOCTSM CTPOCHUS X aTOMOB.

4 3aKOHOMEPHOCTH U3MEHEHUS] XUMUYECKUX CBONCTB 1.2.2 1

9JIEMEHTOB U X COCJUHEHUI 110 MepruoiaM U rpyImiam.

[lepuoguueckoit cucteme XuMuyeckux 3nemeHTos J[. 1.
MemnneneeBa 1 0COOEHHOCTSIM CTPOCHHS UX aTOMOB.

5 DNEKTPOOTPUIIATENIbHOCTD. CTETIEHh OKUCIEHUS 1 14 1
BaJICHTHOCTh XMMHUYECKHX JIEMEHTOB
6 DNEKTPOOTPUIIATENEHOCTh. CTENeHh OKUCIEHUS U 14 1

BAJICHTHOCTbh XUMHWYCCKUX DJICMCHTOB. PeaKHI/II/I
OKHUCJIIMTCIIbHOBOCCTAHOBHUTCIILHBIC.

7 OnekTpooTpulaTeabHOCTh. CTENEHb OKUCICHUS U 1.4 1
BaJICHTHOCTb XMMHYECKHX JI€MEHTOB. Peakiuu




OKHCIIUTCIIbHOBOCCTAHOBHUTCIIBHBIC.

8 OnexTpooTpunaTenbHOCTh. CTENeHb OKUCIICHUS U 14 1
BaJICHTHOCTh XUMHUYECKHUX 3JIEMEHTOB. Peakiyu
OKHCJIMTEIbHOBOCCTAHOBUTENbHBIE.

9 OnexTpooTpuraTenbHOCTh. CTENeHb OKUCIICHUS U 1.4 1
BaJICHTHOCTh XUMHMUYECKHX 3JIEMEHTOB. Peakiu
OKHCJIMTEIbHOBOCCTAHOBUTENBHBIE.

10 3aKOHOMEPHOCTH U3MEHEHUS XUMUUECKUX CBOWCTB 1.2.2 1

3JIEMEHTOB U UX COCJUHEHUM 110 IEpUOaM U rpyIam.

Ilepuoanueckoii cucreMe XuMuIeckux aynemeHTos 1. M.
MemnneneeBa # 0COOCHHOCTSIM CTPOCHHS MX aTOMOB.

3aoanus B1-B2 2
11 Krnaccudukanus XuMHUUECKUX peakyii B HEOpraHMIeCKOH 22 2
XUMHHU
12 DNEeKTPOOTPULIATENBHOCTh. CTETIEHb OKUCIICHUS U 1.4,
BaJICHTHOCTh XUMHYECKIX 3JIEMEHTOB. Peakim 3.1,
OKHCIUTEIHHOBOCCTAHOBUTEIIBHBIC. XapaKTEePHEIC 3.2.1,
XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB: — 32

MIPOCTHIX BEIIECTB-METAJJIOB: IIEJIOYHBIX,
LIEJIOYHO3EMETIbHBIX, MarHusl, AIFOMUHUS, IEPEXOTHBIX
MeTaJIoB (MeH, IIMHKA, XpOoMa, JKeje3a); — MPOCTHIX
BELLECTB-HEMETAUIOB: BOAOPO/Ia, FAJIOTEHOB, KUCJIOPOAa,
cepsl, a30Ta, pochopa, yriepoaa, KPEMHHUS; — OKCHIIOB:
OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX; — OCHOBAHUU H
aM(pOTEPHBIX THAPOKCHIIOB; — KHCIIOT; — COJICH: CPEITHIUX,
KHCJIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MPHMepe
THAPOKCOCOEMHEHNN AIFOMUHHMSI U ITUHKA)

3aoanusa C1 3

13 DneKTpoOoTpUIaTeIbHOCTh. CTETIeHb OKUCIICHUS U 14, 3
BaJIEHTHOCTh XUMHUYECKUX DJIIEMEHTOB. Peakiuu 2.6,
OKHCIIMTEIHHO-BOCCTAHOBUTENBHEIE. KOTHUeCcTBEHHBIE 452,
COOTHOIICHHMS B XMMUHU. 453

Kpurepun onennBanus padbornl:

Bael, momydeHHbIe 32 BBITOJHEHHUE 33JaHUH, CYMMHUPYIOTCS M IEPEBOMIATCS B OIIEHKY 110
nATHOANTIBHOM cucTeMe:

IIpH BBINOJIHEHUH yuyeHUKOM OoT 94 1o 100% (ot 16 - 17 GannoB) pabOThl CTaBUTh OLIEHKY
«5»;

ot 76 10 93% (ot 13 — 15 GamnoB) paboTHI - «4»;

o1 50 10 75% (ot 7 — 12 6annoB) - «3»;

ot 20 10 50% (ot 4 — 6 6aIOB) - «2».

IIpu mosHOM OTCYTCTBMM HPAaBMIIBHBIX OTBETOB WJIM BBIOJHEHUH pabOTHI MEHee YeM Ha
20% (1 — 3 Garta) ctaBUTCS OlleHKa «1».

[Ipu oueHKe BBIMOJHEHUS] MUCHBMEHHOW KOHTPOJIBHOM pPabOThl HEOOXOJMMO YUUTHIBATh

TpeOOBaHUS €IMHOTO OpPOrpaPpUUEecKOro pexuma.

dopma npecTaBIeHHs Pe3yIbTaTOB: aHAJIU3 PE3YyIbTaTOB TecTUpoBaHus B Moayie MCOKO
AUC «CI'O».

TekcT 1eMOHCTPALIMOHHOT0 BAPHAHTA KOHTPOJIbHOI padoThl
KonTtpoabnas pa6ora Ne 4
«CTtpoenue aromMa. XMMUYECKAS CBA3bY»
Bapuanm 1

Al. Pacnipenenenue 3JIEKTPOHOB M0 YIHEPTETUIECKIM YPOBHSIM 2€,8€,2€ COOTBETCTBYET YaCTHIIE
1) Mg° 2) O* 3) Mg** 4) S*

A2. OZLI/IHaKOBOC YUCIIO HpOTOHOB coznepn(aT qacCTHULbI
DHe*u Li® 2)AP* u AI° 3) Na* u F 4)C° u Si*



A3. B psany snementoB Na — Mg — Al — Si

1) yMeHbIIaIOTCS paJuyChl aTOMOB

2) yMEHbLIAETCS YUCIIO IPOTOHOB B SIPax aTOMOB

3) yBeIM4IMBAETCSI YUCIIO IIEKTPOHHBIX CIOEB B aTOMax

4) yMeHbIIaeTCs BhICIIAs CTENEHb OKUCIECHHUS] AaTOMOB B CO€IMHEHHSAX

A4. Okcup anemenTa 3-ro nepuoza VI rpymniisl riiaBHOM HOATPYIIIEI SBIISETCS
1) ocHOBHBIM  2) KHCIOTHBIM 3) ampoTepHbIM  4) HeconeoOpaszyouM

AS. CreneHb OKUCIIEHUS CEPHI B CyIb(aTe HATPHS
1)-2 2) +2 3)+4 4) +6

A6.0OxucIMTeNEHO-BOCCTaHOBUTENBHOM peaknneit (OBP) sBisercs cinemyrommast
1) CaCOs = CaO + CO» 2) CuCl; + Fe = FeCl, + Cu
3) NaOH + HCl = NaCl + H,O 4) K20 + SO, = K»S0;

A7. TIpouecc nepexosa, cxeMa Kotoporo S2 — S* | gensercs
1) BocCTaHOBJICHUEM  2) OKHCIIEHHEM  3) HE SBJISCTCS OKUCIUTEIHHO-BOCCTAHOBUTEIBLHEBIM IPOIIECCOM

A8. Hucno 31mekTpoHOB, NpUHATHIX okucaureneM B OBP 2Ca + O, — 2Ca0O
D1 2)2 3)3 4)4

A9. OxucnureneM B ypaBHeHuU peakinu Al,Os + 2Fe = Fe,Os + 2Al sBisercs
1)Fe 2)AP*  3)Al 4) Fe**

A10. IIpocToe BemecTBO — HEMETAILT, 00JIaaroIIni Han00JIee CUITBHBIMH OKUCIIUTEIIbHBIMH CBOWCTBAMU
1) Bomopox 2) kucnopon  3)xmop  4) drop

B1. Onpenenure THI XUMUYECKOM CBS3M M 3aITUIIIMTE CXEMbI €€ 00pa3oBanus st Beriects: Li,O, NH;
B2. CBolicTBa pacTBOPOB KUCIOT U COJIEH, KOTOpble OTHOCAT kK OBP

1) B3anMOIEMCTBHE KHCIIOT C OCHOBHBIMH OKCHIAMH

2) B3aMIMOJICHCTBHE KUCIIOT C OCHOBAHUSMH

3) B3aUMOJCHCTBUE KUCIIOT C COISIMHA

4) B3anMOACHCTBHE COJICH ¢ MeTalJlaMU

C1. CocraBbTe ypaBHEHHE XUMHUECKON PEAKIINU C MOMOIIBIO METO/Ia AIEKTPOHHOTO OanaHca:

Cu+ HNO3(K0HH_) — Cu(N03)2 +NO, T + H,O
Paccunraiite o0beM BwIenuBIIerocss okcuaa azora (IV), eciam B peaknuro BCTYIWIA MeAb KOJTHYECTBOM
BelecTna 1,5 MoIb.



KoHTpobHO-N3MepUTeIbHbIE MATEPHAIBI
9 kiace
KP Nel. IToBTopenne u yriry0JjieHue 3HaHUIT OCHOBHBIX pa3/iesioB Kypca 8 kiacca

KP No2. «QuekTpoauTnyeckasi Aucconuanus. XuMu4ecKkne peakuu B pacTBOpax»
HosicHuTebHASA 3aNINCKA

Ilpeomem: Xumus

Knacc: 9 knacc

Dopma KOHMPOILHO20 MEPONPUAIMUA: KOHMPONLHAS padOma

Tema: Konmponvnas paboma No 2

Llenv konmponvno2o meponpusamusa: OUCHUTH YPOBEHb YCBOCHHS MaTepHala II0 TeMe:
«DNEKTPOINTHYECKAs TUCCOMaLnsl. XUMUYECKHUE PEaKIIMK B pacTBOPax»»

oxymenmul, onpedenawouiue codepycanue KHM: ®IOC 000, OOIT OO0, Komudukarop
JJIEMEHTOB COJIEpKaHUsI M TPeOOBAaHUM K YpOBHIO MOJrOTOBKM OOYYarOLIUXCS Ul NPOBEICHMS
OCHOBHOT'O TOCY/IapCTBEHHOT'O SK3aMEHa 110 XUMHH.

Pacnpenesenue 3aganuii KUM no cogeps:kanuio

Ne Copep:xareibHbIe 0JI0KH KonnuecrBo MakcuMaJibHbIH 0aJ11
n/n 3aJaHui
1 MHoroo0pa3ue XUMHUUECKHUX peaKIfi 16 1-15 3ananue — 1 Gamn

16 3amanme — 2 Oaimia

Hmoeco 16 17

DJIEeMEeHTHI Coiep KaHusl, NpoBepsemble 3aganusamMu KHM

Ne IIpoBepsiemble 2JIEeMEHTBI CO/IEPKAHUA DJyieMeHT U3 | MakcuMaJbHBbI
orm 0aJLI
1-7, | DyeKTpoanThl U HEIIEKTPOIUTHI. KaTHOHBI 1 223 1

15 AQHUOHBI. DIIEKTPOIUTHYECKAs JUCCOIHAITUS
KHCIIOT, IIeNIoueH, conell (CpeHmnx)

8-14 | Onpenenenue xapakTepa Cpeabl pacTBOpa KUCIOT, 2.7.1 1
LIEJI0YEHN C IIOMOLIBIO UHIUKATOPOB. 274
KavecTBeHHBIE peakliK HA MOHBI B paCTBOPE 2.7.5
(xmopua-, cynbdart-, KapOOHAT — HOHBI, HOH
AMMOHHS).
16 Peakuiit HOHHOTO OOMEHA U yCTIOBHSI UX 223 2
OCYIIIECTBIICHUS 24.6
253

Kpurepun onennBanus padorbl:



Bbanbl, moxy4eHHbIE 3a BHIMOTHCHHUE 3a/IaHU, CYMMHUPYIOTCSI U IEPEBOISITCS B OLIEHKY 10
NATUOATUIBHON CHCTEME:
IIpU BBINOJTHEHUU yueHUKOM OT 94 1o 100% (ot 16 - 17 GannoB) pabOThI CTaBUTh OLIEHKY
«S»;
o1 76 110 93% (ot 13 — 15 6amnoB) paboTHI - «4»;
ot 50 10 75% (ot 7 — 12 6amnoB) - «3»;
ot 20 10 50% (ot 4 — 6 6aNIOB) - «2».
[Ipy momHOM OTCYTCTBMM MPABHJIBHBIX OTBETOB WJIM BBIIOJHEHHH PaOOTHI MEHEe YeM Ha
20% (1 — 3 Gana) craBUTCS OIIEHKA « 1.
[Ipn oneHke BBIMOJHEHUS MHCbMEHHON KOHTPOJIBHOW pabOThl HEOOXOJUMO YUUTHIBATH
TpeGoBaHuUs eIuHOr0 opdhorpahuIeckoro pexuma.
®dopma npecTaBiICHUs PE3YIbTaTOB: aHAJIN3 PE3YJIbTATOB TeCTUpoBaHus B Moaysie MCOKO
AUC «CI'O».

TekcT 1eMOHCTPAIIMOHHOTO BAPHAHTA KOHTPOJIbHOM PadoThl
KonTposbnas padora Ne 2
«IJIEKTPOJIUTHYECKAS JUCCONHANNA. XUMHUYECKHE PEaKIHN B PACTBOPax»
Bapuanm 1

YTto TaKoe IEKTPOTUTHIECKAs TUCCOIHALINS?
1) mporecc pacmazia 3J€KTPOJIUTa Ha OTAEIbHBIE aTOMBI; 2) caMopaciaj] BElIeCTBa Ha OT/ACJIbHbIC
MOJIEKYJbI; 3) mpoliecc oOpa3oBaHUs HMOHOB; 4) MpOIECC pacmaaa AJIEKTPOJIUTAa Ha HOHBI MPU
pPacTBOPEHUU WM PACILIaBICHUHU.
Kakoe ypaBHeHHEe TUCCOIMAIIMY 3aMTUCAHO MPABUIILHO:
FeCls = Fe** + 3CI;
2) FeCls = Fe** + 3CI;
3) FeCl; =Fe’* + 2CI;
4) FeClz =Fe** + Cls".
[Ipouecc qucconuanuy a30THOM KUCIOTHI MOKHO BBIPAa3UTh YPABHEHUEM:
HNOs; < H* + 3NO;
2) HNO3 <> H"+ NOs’;
3) HNOs <> H™' + NOs™';
4) HNO3 < 3H* + 3NO".

Kak Ha3bIBalOTCSI ANEKTPONUTHI, KOTOPBIE MPU JUCCOIMAIMUA O0pa3yloT KAaTHOHBI BOJOpOAa U
AQHUOHBI KUCJIOTHOTO OCTATKa!

1) xucnoTel; 2) ocHOBaHUSA; 3) coau; 4) OKCHIBI.

Bce obmiue cBoiicTBa OCHOBaHM 00YCIOBJICHB HATHYHEM:

1) KaTHOHOB BOJOPOJIa; 2) KaTHOHOB METAJUIOB; 3) aHMOHOB KHUCJIOTHOTO OCTaTKa; 4) TUAPOKCU
AQHUOHOB.
Urto 0603HaYaeT BhIpaKeHHE «CTEMEHb TUCCOIMAIINY KUCIOTHI paBHA 25%»:

1) 25% Bcex MOJEKyJl KUCIOTHl HE JHUCCOLMHUPYIOT Ha MOHBI; 2) 25% BceX MOJIEKYN KHCIIOTHI
JUCCOIMUPYIOT Ha MOHBL; 3) 25% Bcex YacTull B paCTBOPE KUCIIOTHI — HOHBI; 4) 25% Bcex yacTull B
pacTBOpe KUCIOTHI — MOJIEKYITBI.
DIEKTPOIUTHI — 3TO:
OKCHJIbI, PACTBOPUMBIE B BOJIE; 2) BOJIA; 3) KUCIIOTHI, COJIM M OCHOBaHUS PACTBOPUMBIE B BO/IE;

4) KHCIIOTBI, COJIU U OCHOBAHUSI HEPACTBOPUMBIE B BOJIE.
Kucnortnas cpema pactBopa onpeaensercs:

1) katnoHoM Bozopoaa H; 2) ruapokcun annonom OH™; 3) HannureMm 000UX HOHOB OJTHOBPEMEHHO
H*OH’; 4) npyrum noHOM.
WNupukaTop — 3TO BEUIECTBO, KOTOPOE MPU B3aUMOJICUCTBUU C JaHHBIM BELIECTBOM:

1) obpasyer ocanok; 2) oopa3yer Boay; 3) oOpa3yeT ras; 4) U3MeHsET IBET.



Jlns ompesieieHus HANMuMs B pacTBope cynbdar aHuona SOs° HE0OXOAUMO J00ABUTH PACTBOP
CoJIepKalTU:

1) katuon amomunus Al**; 2) kap6onar arnon CO3”; 3) kaTron Bogopona H; 4) katuon Gapus
Ba?*.

[lo Tabnuue pacTBOPUMOCTH ONpEAETHTE, KAKOE W3 IEePEUMCIICHHBIX BEIIECTB OTHOCHUTCA K
HEDJICKTPOJIUTAM:

1) NaOH; 2) CuSO4; 3) Mg(OH)2; 4) HCIL.

HeiitpanbpHas cpena pacTBopa ornpeaesisercs:

1) katronom Bozopozaa H*; 2) runpokcuy annonom OH'; 3) Hanndrem 000UX MOHOB OJTHOBPEMEHHO
H*OH"; 4) npyrum HoHOM.

®denHondTaNIeNH B MEIOYHON Cpefie MPUOOpeTaeT OKpPacKy:

1) kpacHy10; 2) MaIMHOBYIO; 3) CHHION; 4) (hroNeTOBYIO.

Jlns ompeneneHus HaIM4us B pacTBope kapooHaT anmona COs>  Heo6X0IMMO J0GABUTH PACTBOP
COJIepIKAITU:

1) katuon Bojopoaa H; 2) kap6onar anmon COs>; 3) kaTHoH cepebpa Ag*; 4) kaTnon 6apus Ba*,
15. Kakast U3 TaHHBIX KUCJIOT SBJISETCS CHIIbHBIM 3JIEKTPOJIUTOM:

1) cepHas; 2) kpemHeBast; 3) yroybHas; 4) hochopras.

16. Harumure peakiuio noHHoro oomena st BemniectB: FeCl3 + NaOH =



KP Ne3. «BaskHelilne HeMeTAJIbI H UX COeINHEHHU»
IlosicHuTEILHAA 3aMHCKA

Ilpeomem: Xumus
Knacce: 9 knacc
Dopma KOHMPONLHO20 MEPORPUAMUA: KOHMPOIbHASA paboma

Tema: Konmponvras paboma Ne 3

Ilenv _KoHmMpOnLHO20 _Meponpusmus.:

«Baxneinne HeMeTauIbl U UX COCAUHCHUA»

oxymenmul, onpedenawouiue codepycanue KHUM: O®IOC 000, OOIl OO0, Komudukarop

OJIEMCHTOB COACPIXKAHHA H Tpe60BaHHI>i K YPOBHIO ITOAT'OTOBKH 06yqafonmxc>1 IJIs1 IIPOBCACHUA

OCHOBHOI'O ITOCYJAapCTBECHHOI'O 5K3aMCHA 110 XUMHH.

OLICHUTH YPOBEHb YCBOCHMs Marepuajga II0 TeMe:

Pacnpeoenenue 3adanuiit KUM no codepaicanuro npedcmasiero ¢ maonuye

Ne CopepxartesibHbIe 0JI0KH KosmyectBo | MakcumasabHbII
n/n 3aJaHui 0aJ11
1 [lepnoanueckuil 3aK0H U IEpUOINYECKAs 1 1
CUCTEMAa XMMHUYECKUX d1eMeHToB JI.11.
MenpeneeBa. CTpoeHHUE BEIIECTBA
2 MHuoroo0pa3ue BelecTB 5 5
3 MHoroo0pa3ue XUMHUECKUX PeaKIui 5 8
Hmoeo 11 14

DJIeMeHTHI co/lepKaHusl, NpoBepsieMble 3aganusamMu KUM

Ne IIpoBepsiemble 31eMEHTHI COACPKAHUSA JJIeMeHT U3 MakcuMaJIbHbIH
or oas
3aoanusn wacmu 1

1 | Ctpoenue aroma. CTpoeHHE IIEKTPOHHBIX 1.1
o6omouek atomoB [ICXD JI.1. MenneneeBa

2 | Xumnueckuii anemeHT.IIpocTeie 1 cloKHbIE 1.6 1
BEIIECTBA

3 | XuMHUYeCcKHEe CBOMCTBA OKCUIOB 3.2.1 1

4 | XUMHUYECKHUE CBOMCTBA KUCIIOT 323 1

S5 | XuMuuecKkue CBOMCTBA KUCIIOT 323 1

6 | XumHuueckue CBOHCTBA MPOCTBIX U CIOKHBIX 3.1 1
BEIIECTB

7 | XMMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB 3.1.2 1
HEMETAaJUIOB: BOAOPO/1a, KUCIOPO/1a, TaJIOre€HOB,
ceprl, a30Ta, hocdopa, KpeMHHUS, YIIIepoaa

8 Pemenue sxcriepuMeHTanbHbIX 3a4a4 10 44 1

TeMam»MeTauiel» 1 «HemeTrauieny

3aoanusa wvacmu 2




XUMUYECKUE PeaKIuu. Y CJIOBUS U IPU3HAKU
MPOTEKAHUA XUMUYECKUX Peakiuii. XuMHUUYECKue
ypaBHEHHS.

2.1

10

XHUMHUYECKUE PEAKLUU. Y CIIOBUS U IPU3HAKH
IIPOTEKaHUsI XUMUUECKUX peakuui. XMMUYECKUE
ypaBHeHHA. OKHUCIUTEIBHO-
BOCCTAHOBUTENbHbBIE peakIMU. OKUCIUTEND U
BOCCTaHOBUTEJIb

2.1

2.6

11

XHUMHUYECKUE PEAKLUU. Y CIOBHS U IPU3HAKH
IIPOTEKaHUsl XUMUUYECKUX peakuui. XMMUYECKUE
ypaBHeHus. IIpoBeneHue pac4eToB Ha OCHOBE
dbopMyI U ypaBHEHHI peakiinu. Beraucienue
MacCOBOM J0JIM XUMUYECKOTO JIEMEHTA B
BEILIECTBE

2.1

4.5

45.1

Kpurepun onenuBanusi paboTbi:

BaJIJ'IBI, IMMOJIYYCHHBIC 3a BBIITOJIHCHUC BaILaHI/II\/JI, CYMMHPYIOTCA U NCPEBOAATCS B OLCHKY IIO

nATHOAIIBHOM CHCTEME:

«5»;

IIpY BBINOJIHEHUH yuyeHUKOM OoT 94 1o 100% (ot 15 - 16 GamnoB) pabOThl CTaBUTh OLIEHKY

o1 76 110 93% (ot 12 — 14 6anmnoB) paboTHI - «4»;

ot 50 10 75% (ot 6 — 11 GamioB) - «3»;
o1 20 10 50% (ot 3 — 5 0amwioB) - «2».

HpI/I MMOJIHOM OTCYTCTBUHU IIPABUJIBHBIX OTBCTOB WJIM BBIIIOJIHCHUHN pa60TbI MCHECC 4YCM Ha

20% (1 — 2 Gama) ctaBUTCS OlleHKa «1».

HpI/I OLICHKE BBIMIOJIHEHUS MHHCHBMEHHOMH KOHTpOJ'IBHOﬁ pa6OTLI HCO6XOI[I/IMO YUYUTHIBATDH

TpeOOBaHUS €IMHOTO OpPOrpaPUUEcKOro pexuma.

®dopma pesIcTaBIEeHNs PE3YyIbTaTOB: aHAIN3 PE3YJbTaTOB TecTUpoBaHus B Moysie MCOKO

AUNC «CT'Oy.

TexcT 1eMOHCTPALIMOHHOTO BADHAHTA KOHTPOJIbHOM padoThl

KonTpoabHnasi padora Ne 3

«BaxkHelilme HeMeTaJLJIbl M MX COEIMHEHMSD)
1 ¢apuanm

Yacme 1. BeibepuTe 0JIMH TPaBUIIBHBIA OTBET U3 MPEIIOKEHHBIX

1. Ykaxute pacmpeielieHue 3JeKTPOHOB M0 SHEPreTHUYEeCKUM YPOBHSIM, COOTBETCTBYIOIIEE aTOMY

HEeMeTasla:
a) 2e,8e,4e  0) 2e,8¢e,le B)2e,8¢e,2e 1) 2e,8¢,3¢

2. AnnotponHoi Mouukanuen pocopa He sIBJIsIETCH SIBISETCA:
a) Oenplii 0) CHHUI B) KpacHBIN T) YepHBIN

3. Kako#i u3 OKCHI0B a30Ta OTHOCHTCS K HECOJICOOPa3yIOITIM:

a)NO 6)N205 B)N203 1) NO2

4. C KaKuM u3 BCIICCTB, (I)OpMy.TIBI KOTOPLIX ITPUBCACHBI, COJIAHAA KHUCJIOTA HE B3aHMOI[CI>'ICTByGT?




a) Fe 6) Ca(OH)2 B) MgO r) Hs SO4

5. BecuBeTHast MBIMSIIASCS )KUIKOCTh C PE3KUM Pa3APaKAFOIINM 3aTIaXOM:
a) aMmMuak 0) a30THasi KUCJIOTa B) a30T  T') CEpHAsl KUCJIOT

6. CooTHecHTe Ha3BaHUE 00BEKTA U IMPU3HAKH, XapaKTCPHBIC 1A 00BEKTA.

Bewecmeo Ceoticmsa
a) AMMuak 1) nmerye Bo3myxa
0) Xmnop 2) paCTBOpUM B BOJIE

3) pe3Kuii, yayluIuBbId
4) TspKeIee Bo3ayxa

5) OecLBETHLI a3

6) KenTO-3€ICHEIN

7. CoctaBbTe (OpMYIBI BOJOPOIHBIX COCTUHEHHI: a30Ta, 012, KUCIOpoaa. YKaXHUTe COeIMHEHUE
c HamOoJiee  SPKO BBIPAKCHHBIMU KUCIIOTHBIMH ~ CBOMCTBaMH.

8. Kak ompenenuth, yTo B MpoOMpKE MPUCYTCTBYET XJIOpuJ HaTpus. Hamumwure ypaBHeHHE
peaKIu B MOJICKYJISIPHOM M HOHHOM BHJIE.

Yacms 2.

9. OcymiecTBUTE IIENOYKY TPEBPAILICHU, 4 TPEBpAIICHUE 3aTUIITUTE B MOHHOM BHJIE.
S — SO2 — SO3 — H2S04 —-MgS0O4

10. 3aKOHUUTE CXEMy pEaKIUH, paccTaBbTe  KOA(D(OUIMEHTH METOJOM 3JIEKTPOHHOrO OalaHca.
YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb.
CuO+ NH3— ... + Cu+ H20

11. Onpenenure maccy ocanka, oopasyromierocs npu B3aumoaeiictsuu 200 T 15% pactBopa
MOJIUJIa HATPHS ¢ U30BITKOM HUTpATa CBUHIIA.



KP Ned4. «BaskHelime MeTAJLIbI H HX COeTHHEHU
IMosicHuTEeILHASA 3aNMHCKA

Ilpeomem: Xumus

Knacc: 9 knacc

Dopma KOHMPOJILHO20 MEPORPUAMUA: KOHMPONbHAS paboma

Tema: Konmponvnas paboma Ne 4

Lleny Konmponbho20 _meponpusamusa: OILCHUTh YPOBEHb YCBOGHHS Marepuana [0 TeMe:
«Baxxueinme MeTaJIbl U UX COETUHECHUS

okymenmul, onpedenawugue coodepycanue KHM: OI'OC 000, OOIlI OO0, Komudukarop
DJIEMEHTOB COJICPKaHUS M TPEOOBaHWI K YPOBHIO MOATOTOBKHM OOYYAOIIUXCS AJIS MPOBEIACHUS
OCHOBHOTO IOCYJapCTBEHHOT0 3K3aMeHa 10 XUMHUHU.

Pacnpenenenue 3axanuii KUM no coaep:xanuio

Ne ConepxaresbHbIe 0JIOKH KosnuectBo | MakcuMaJbLHBII
n/n 3aJaHuii 0aa
1 [Tepuonuueckuii 3aK0H 1 MEPUOIUUECKAS 6 6

crucTeMa XMMHU4YecKux ayeMeHToB J1.1.
MenpeneeBa. CTpoeHHE BEIIECTBA

2 MHoroo0pas3ue XUMHUECKUX PeaKiui 6 13

HUmoco 12 19

DJIeMeHTHI co/lepKaHusl, NpoBepsieMble 3aganusiMu KUM

Ne IIpoBepsiemble 3JIeMEHTBI COIePIKAHUSA JJIeMeHT U3 MakcuMaJIbHBIN
ors 0aJLI

3aoanusa wacmu A

1 | Ctpoenue aroma. CTpoeHHE IIEKTPOHHBIX 1.1
o6omnouek aromoB [ICXD JI.11. MenaeneeBa

2 | Xumuueckuii anemeHT. [IpocThie 1 clioKHbIE 1.6 1
BEIIIECTBA

3 | Xumuueckas cBsi3b 1.3 1

14

4 | Xumnueckuii anemenT. [IpocTsle u cinoxHbie 1.6 1
BEIIIECTBA

5 | Crpoenue atoma. CTpoeHHUE IIEKTPOHHBIX 1.1 1
ob6omouek aromoB [ICXD JI.M. Menaeneena L6
Xumuueckui d1eMeHT. [IpocTsie U CII0KHBIE ’
BEIIIECTBA

6 | Crpoenue atoma. CTpoeHHUE IIEKTPOHHBIX 1.1 1
ob6omouek aromoB [1CXD JI.M. Menaeneena L6

XuMmu4ueckui anemenT. [IpocTele u cinoxHbIe




BEIIECTBA

7 | XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB 3.1.1
METAJIJI0B: IIEI0YHEIX U IICIOYHO3EMEIBHBIX
METAJIJI0B, ATFIOMUHUS, JKeae3a
8 | Xumudeckue CBOMCTBA KHUCIIOT 323
9 | X»uMHYECKHE CBOMCTBA OCHOBAHMI 3.2.2
10 | XuMuueckre CBOMCTBA MPOCTHIX BEIIECTB 3.1.1
METAJIJI0B: IEI0YHEIX U IICI0YHO3EMEIBHBIX
METAJIJI0B, ATFIOMMHUS, JKeae3a
3aoanus wacmu b
11 | Xumnueckue peakuuu. Y ciaoBUs U IPU3HAKU 2.1
IIPOTEKAHNS XUMUYECKUX peaKIni. XUMUYECKUE
ypaBHEeHUs. OKUCIUTETBHO- 26
BOCCTAHOBUTEbHBIC peakiuu. OKUCITUTETb U 25
BOCCTAHOBHUTENL. Peakiiun HOHHOro 0OMeHa 1
YCIIOBUS UX OCYIIECTBIICHUS
12 | Xumnueckue peakuu. Y cI0BUs U IPU3HAKU 2.1
MIPOTEKAHNs XUMUYECKUX peaknuid. XMMUYECKUE
ypaBHeHus. [IpoBeneHue pacyeToB Ha OCHOBE 45
dbopMyI u ypaBHEHUI peakuuu. Beruucienue 451

MacCoOBOM JO0JIM XUMHUYCCKOI'O 5JICMCHTA B
BCIICCTBC

Kpurtepun onenuBanus padorTsI:

bainel, mosydeHHbBIE 32 BBIITOJIHEHUE 33JJaHUHA, CYMMHUPYIOTCS M IIEPEBOJASATCS B OLICHKY IIO

ATHOAIIBHON CUCTEME:

IIpY BBINOJHEHUH yuyeHUKOM oT 94 1o 100% (ot 15 - 16 GannoB) pabOThl CTaBUTh OLIEHKY

«5»;

ot 76 10 93% (ot 12 — 14 GanyoB) paboTHI - «4»;

ot 50 10 75% (ot 6 — 11 6anmnoB) - «3»;
ot 20 10 50% (ot 3 — 5 6anIoB) - «2».

HpI/I MOJIHOM OTCYTCTBUHU IIPABUJIBHBIX OTBCTOB WJIM BBIIIOJIHCHUHN pa6OTI>I MCHCC 4YCM Ha

20% (1 — 2 Gamna) ctaBUTCS OIleHKa «1».

HpI/I OLICHKE BBIMIOJIHEHUS HHCHMEHHOMH KOHTpOJ'IBHOﬁ pa6OTLI HCO6XOI[I/IMO YUYUTHIBATDH

TpeOoBaHUS €INHOTO OpPOrpaPUUecKoro pexuma.

®opma peIcTaBICHNs pE3YyIbTaTOB: aHAIN3 PE3YJIbTaTOB TecTUpoBaHus B Moyie MCOKO

AHNC «CT'Op.

TekcT 7eMOHCTPALIMOHHOTO0 BAPHAHTA KOHTPOJIbHON padoThl

KonTtpoabnas padora Ne 4

«MeTanaen»
1 sapuanm

YACTD A. TecroBbie 3a7aHus C BLIOOPOM OTBETA




1 (1 6am) Pactipenenenue 37€KTPOHOB 0 SHEPTETUYECKUM YPOBHSIM B aTOME MarHusi:

A. 2e, 2e. b.2e,4¢e B. 2e, 3e. I'.2e,8e,2e.

2 (1 6ayn) Yncno 31eKTPOHOB Ha BHEIITHEM HJIEKTPOHHOM CJIO€ y aTOMOB IIIEIOYHBIX METAJIIOB!
A.l. b.2. B.3. r.4.

3 (16amm). Tum XuMHYECKON CBSI3M B TPOCTOM BEIIECTBE JIUTUU:

A. HNonnas. b. KoBanenTHas nossipHasi.

B. KoBasieHTHas HenomspHAast. I'. Merannuyeckasi.

4 (1 6amn). IIpocroe BemecTBO ¢ HaNOOIIEE SIPKO BHIPAKEHHBIMH METAIUTMYECKUMH CBOMCTBAMHU:
A. bepunnuit. B. Marnuii.

b. Kanpmuii. I'. CtpoHuuid.

5 (1 6amn). Pamiryc aToMOB 37IeMEHTOB 3-T0 IepUOIa C yBEIMIESHUEM 3apsi/ia s/Ipa OT MIETI0YHOr0 MeTajia
K TaJIOTeHYy:

A. N3MeHsieTcs nepuoanYECKy. b. He usmensercs.

B. YBenuuuBaercs. I'. YMmenbiaercs.

6 (1 6aym). ATOM aJIFOMUHUSA OTIUYACTCS OT MOHA ATIOMUHUS:

A. 3apsgowm spa. B. Yuciom npoToHOB.

b. Paguycom actusl. I'. Yuciiom HEUTPOHOB.

7 (1 6amwt). Haubonee sSHEPrUIHO pearupyer ¢ BOAOI:

A. Kanmit b. Kanbumit B. Ckannnii I'. Marnuii.

8 (16amn). C pazbaBieHHON cepHOU KUCIOTON HE B3aMMO/ICHCTBYET:

A. XKenezo b. Hukens B. Ilnaruna I'. luak

9 (1 6ayun). 'mapokcua aroMUHUS B3aUMOJICHCTBYET C BEIIECTBOM, (JOpMyJia KOTOPOTO:

A. KOH p-p). B. KNO; (p-p).

b.NaCl p.p). I'. BaSOs.

10 (16asm1). Psig, B KOTOpOM BCe BEIIECTBA PEArUPYIOT C HKEJIC30M:

A. HC1, Oz, H2SOas. B. KOH, HgO, H3POs..

B. CaO, HCI, HNO:. I'. Ha, O, COa.

YACTD b. 3aganus co cBOOOIHBIM OTBETOM

11 (6 GamnoB). CocTaBbTe YypaBHEHHUS! XMMHUECKHUX PEAKIMI, HEOOXOAMMBIX JJISi OCYIIECTBIICHUS
npeBpanieHUid. B mepBoil peakiuu ykakuTe OKHCIUTENb M BOCCTAHOBHUTENb, U TpeThei
COCTaBbTE MOJIHOE U COKPAILIEHHOE HOHHOE YpaBHEHHUE.

Al— Al203 — AICI3 — Al(OH)3 — AI(NO3);

12 (36amna).3amaua Ha mnpumecu. OnpenenuTe Maccy aJlIOMHUHHUS, KOTOPBIM BBIIEIUTCS MpPH
B3auMoOJIelcTBUH Bojopoza ¢ 200r okcruaa altoMUHus, coaepxariero 49% npumecen.
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