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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHOU
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpamMa mo XumMuM [Ja€T NpeACTaBICHHE O IesAX, oOmel crpareruu OOy4deHHs,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOLIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IPorpaMMbl [0 XUMHH, OIPEIEISIET KOIMUECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JESTEIBHOCTH 00YyYaroIIerocs 1o OCBOCHUIO y4EOHOIO COJIEpIKaHus.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMble XUMHUEH
IPECTaBICHUS O B3aMMOIIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLIMHU BELIECTB B MPUPOJIE, O MYTIX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3alM BO3MOXHOCTEH s caMopasBUTHS U (OPMHPOBAHUSA
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHON TPaMOTHOCTH 00yUaroIInuXcs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aromyUMHUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPTaHUYECKOW XUMUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUH O XUMHUYecKoH peakuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM ITO3HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOIo IMpeIMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOILIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy W3yd4eHMH XMMHUU Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OO0YYalOIIMMHUCA OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysS 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popmupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHMMAaHUS LIEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoUiIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00yueHusI.

Hcnonb3zoBanne obopynoBanus «Touka pocray mpu peanmsanuu nanHoi OIT mo3Bomsier
CO3/aTh YCIIOBUSI:

* JUTsl pACIIUPEHUS COJCPIKAHUS IKOJLHOTO XUMUYECKOT0 00pa3oBaHUS;

* JUIS TIOBBIIICHUS MMO3HABATEIILHON aKTHBHOCTH OOYYAIOMIMXCS B €CTECTBEHHOHAYYHOM
obnacry;

* IS pa3BUTHUS JUYHOCTU peOEHKA B mpolecce oOydyeHHUs XMMHH, €ro CIOCOOHOCTEH,
(GbOpMUPOBAHUS U yIOBJICTBOPCHUS COIIMAILHO 3HAUMMBIX HHTEPECOB M MOTPEOHOCTEH;

e st pabOThl C OJAPEHHBIMH IIKOJIEHUKAMHE, OPTaHHU3AIMH WX PA3BUTUS B PA3IUYHBIX
o0nactsix 00pa3oBaTeNbHOM, TBOPUYECKOM 1eATEIbHOCTH.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, coctaiseT 136 gacos: B 8 kiacce — 68 yacoB (2 gaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeElIECTB. ArperaTtHoe coctosiHue BemecTB. llonarue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
IIpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas mMacca. B3anMOCBA3b KOJIMYECTBA, MAacChl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BellecTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMHUUECKUX PeaKIui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHHe (U3NUECKUX (IUIaBJIeHNE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XMMHYECKHUX peakuuil (pas3jokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BBIAPUBAHHUE, IUCTHIUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopotr kucioposaa B mpupoje. O30H — aloTporHas MOAM(pUKAIUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUPOIHbIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyyeHue okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akrusHoctr metaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEIeNIEHUE COJIEp)KaHusl KUCI0opoJia B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3aMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, TOJy4eHHE, coOMpaHue, paclio3HaBaHHE W
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEHM pPAacTBOPEHUS BEUIECTB C Pa3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEOBaHUE OOpPa3I[0B HEOPraHMYECKUX BEILIECTB PAa3IMYHBIX KIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepmoamyeckas cucrema xumudeckux odnemeHros [, .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbiX szaep. M3oromsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (aKT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsll, BELIECTBO, TEJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalIbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAJUIMYECKOM PEIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUuil MO pa3IM4yHbIM MpHU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUUECKOTO PABHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHHMYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakTOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipoliecca AMCCOLUALUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN (FOpEHHE, peakluu pa3iokKeHHs, COCAMHEHMUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelficTBre XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesoBeka. BaskHelme Xia0puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACTaBUTENs Kiacca KHUCIOT M chenuduyeckue). XUMHUYECKUE peaklu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHME OKpYXKAIOIIEH Cperbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpocTpaHeHHWE B TMpHpoJE, (U3NYECKHEe WU
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EeHHE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA00pEHU.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3MYecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, IOJydeHHE M IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWJICH, AalUETUJIEH, 3TAaHOJI, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKATHI, UX MCIIOJIb30BAHHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxHeiiue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHWE C 00pas3llaMy XJIOPUIOB (TajJore€HUOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOICTB pa30aBiieHHOW CepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMH a30THBIX U (POCPOpHBIX y10OpeHHUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPUANIOB), U3yUEHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK aamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEJEHUE KAUeCTBEHHBIX peakiui Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. ODJIEKTPOXUMUYECKUI Pl HAOpsOKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCAUHCHMI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUM, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCH/Ia ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (II) u sxenmesza (III), mx cocra, cBoiicTBa H
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH cpefbl (TIpenenbHas JOMyCTUMAast KOHIIEHTPaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanus MexXnpeAMETHBIX CBSI3€M MPU U3YYEHHH XUMHH B 9 Kilacce OCyIEeCTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me eCTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYIECKOE TIPOCTPAHCTBO, TUIaHEThI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
UCKOIaeMblIe, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA ITPOTPAMMBI IIO XUMHUHN HA YPOBHE OCHOBHOI'O OBIHEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbHI

JIMYyHOCTHBIE PE3yNbTaThl OCBOEHUS IIPOrpaMMbl OCHOBHOI'O OOILEro 0O0pa3oBaHMs TOCTUTAIOTCSA B XOZ€ OOYy4EHUS XUMHUM B €IUHCTBE
y4eOHOM W BOCIUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C TPAJUIMOHHBIMH POCCUHCKAMH COLIMOKYJIBTYPHBIMH M JTyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMHU, NPUHSATHIMH B OOIIECTBE MpaBWJIAMH M HOPMAaMHU IOBEIEHHUS M CHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMUS,
CaMOPa3BUTHA U COLIMATM3ALMH O0yUYarOIIUXCS.

JIMuHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATHCSA CUCTEMON MO3UTUBHBIX LIEHHOCTHBIX OpPHEHTAIMH
U pacUIMpPEHUE OIbITa JESTEIIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY HAcJI€JUI0, IOHUMAaHUS 3HA4YCHHUs
XMMHUYECKOH HAyKH B YKU3HU COBPEMEHHOI'O OOIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEpHOW MH(OpMalLueil 0 mepeaoBbIX AOCTHKEHHUSIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 YyCTPOHCTBE MUPa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEJCTaBICHHS O COLIMAJIBHBIX HOPMax Y MPaBUJIaX MEXJIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B
0O0IIeCTBEHHO TOJIE3HOM, y4eOHO-HCCIe10BaTeNbCKON, TBOPUECKON U IPYTrUX BUJAX JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOM
JIeSITEIbHOCTH NP BBINIOJHEHUH Y4EOHBIX, T03HABATENbHBIX 33/1a4, BBIMOIHEHUH XUMUYECKUX dKCIIEPUMEHTOB, CO3JJaHUH Y4€OHBIX POEKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpoLiecce 3TOW yuyeOHOM AEsTeNTbHOCTH, TOTOBHOCTH OLIEHHWBATH CBOE TOBEJEHUE U
MOCTYIKH CBOMX TOBAPUIIIEH C TO3ULIMHM HPABCTBEHHBIX U NIPABOBBIX HOPM € YUYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE M XUMUYECKON PEAKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIIOLIME OCHOBY J/JIsi TIOHMMaHUSl CYIIHOCTHM HAy4YHOM KapTUHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS
IIPUPOJIBI, B3aUMOCBSI35X UEJIOBEKA C IPUPOIHOM CPENOH, O POIM XMMUH B IIO3HAHNUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHBBI, HAIllPAaBJICHHbIE HA IMOJYyYEHHE HOBBIX 3HAHUN MO XMMHHU, HEOOXOIUMBIE JUIsI OOBSACHEHHs HaOJI0JaeMbIX
IIPOLIECCOB U SIBJICHMM, [M03HABATEIbHON, HHPOPMAIIMOHHON U YUTATENbCKOW KYJIbTYpPhI, B TOM UYHCJE€ HAaBBIKOB CAMOCTOATEIbHOW pabOTHI €
y4eOHBIMU TEKCTAMH, CIIPABOYHOM TUTEPATypPOl, JOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMH HH(DOPMALIMOHHBIX TEXHOJIOTUH;

WHTEpPEC K OOYy4YeHWI0O W TIO3HAHUWIO, JFOOO3HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K C€aMOOOpa3OBaHHIO, MPOEKTHOW U
UCCIIEIOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpPY HAIlPaBIEHHOCTH U YPOBHS 00YUYEHHUs B JajbHEUIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:



OCO3HAHUE IEHHOCTU XU3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 >KM3HU, OCO3HAHHUE
NOCJEACTBUI M HETPHUITHE BPEIHBIX MPUBBIUEK (YIOTPEOJICHHS alKOTOoJis, HAPKOTHKOB, KYypEeHHUs), HEOOXOIUMOCTH COOJIIOJCHHS MPaBUII
0€30I1aCHOCTH ITPU OOPALICHUN C XUMUYECKIMH BEIIECTBAMH B OBITY U peallbHOW KHU3HU;

5) Tpy10BOro BOCIIMTAHUS:

WHTEPEC K TMPAKTHYECKOMY H3Y4YeHHI0 TMpodeccuid W TpyAa pa3IdyHOTO poja, YBaXEHHWE K TPYIAy U pe3ysbTaraMm TPYyI0BOKH
ACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBC HpI/IMeHeHI/ISI HpeILMeTHBIX 3HaHI/II\/1 10 XMMHH, OCO3HaHHLIﬁ BbI60p HHIIHBHHyaHBHOﬁ TpaeKTOPI/II/I
NPOJIOJDKEHHU 00pa3oBaHUsl C Y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOLIECTBEHHBIX HMHTEPECOB M IMOTpeOHOCTEH,
YCHEIIHON MPOECCHOHATBHOM JIEATEILHOCTH M PA3BUTHUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHCS B MPOGECCHOHATBHOM Cpejie;

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

HKOJIOTUYECKU IEJECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY >KM3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBaHUs, MOHMMaHUE
IIEHHOCTH 37I0POBOT0 M 0E30MacHOTr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOMIEHUE K COOCTBEHHOMY (PM3NYECKOMY M IICUXHUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTHU COOJIOJEHUSI MpPaBHJI O€30MacHOrO MOBEACHMS MpU paboTe C BEUIeCTBAMM, a TaKKe B CHUTYAIHSIX, YTPOMKAIOUINX
3710pPOBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIyYaeMble MPU U3YYEHUM XUMHHM, U1 PELIEeHUs 3ajad, CBS3aHHBIX C OKPY’KAIOLIEH MpUpOIHON
CpenoM, AJis TOBBIIICHUS YPOBHSI 3KOJIOTHUYECKOW KYyJIbTYpPbl, OCO3HAHUS TJIOOAJIBHOTO XapaKTepa SKOJOTUYECKHX MpoOJeM U MyTel HX
pELIeHUS TOCPEICTBOM METOJIOB XMMHUHU, SKOJOTUYECKOTO MBILUIEHUS, YMEHUSI PYKOBOJACTBOBATHCSA UM B I103HABATEIbHOU, KOMMYHHKAaTUBHOM
Y COIMAJIbHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpenMeTHBIX pe3yJIbTaTOB BBIAEISAIOT 3HAYMMBbIE JUIsl (POPMUPOBAHUS MHUPOBO33pEHUS OOLICHAYUYHbIE MOHATHS (3aKOH,
TeopHsi, IPUHIIUII, TUIIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHMN M3 3THX MpeaMeToB (OpMHUPOBATH MPEACTABIEHHE O IENOCTHOM HAayYHOW KapTWHE MUpa, U
yYHHMBEpCcalbHble Y4eOHbIE JeHCTBUS (ITO3HABaTEJIbHbIE, KOMMYHUKATHBHbBIE, PErYyJISTUBHBIE), KOTOpblEe OOeCHeunBaOT (OPMUPOBAHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY TIJIAHWPOBAHUIO U OCYIIECTBICHUIO YIEOHOM IeATETLHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJorn4eckne 1eMCTBUS:

yMeHI/IH HUCITIOJIB30BATh HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHUS HpI/I OCBOCHHNU 3HaHI/II712 paCKpBIBaTB CMBICJI XUMHUYCCKUX HOHHTI/Iﬁ (BI)I)IGJ'IHTI)
nux xapaKTepHBIe HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aMOCBS3b C prrI/IMI/I HOHHTI/IHMI/I), HUCITIOJIB30BATh IMOHATUS IJIs1 06T)$[CH6HI/ISI OTOCIIbHBIX (i)aKTOB
U SIBTICHUH, BRIOMPATh OCHOBAHUS U KPUTEPUU I KJIaCCU(DUKAIIMA XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaKIUi, yCTaHABINBATh MPUIHNHHO-
CJIEICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU M3YyU€HUs, CTPOUTDH JIOTHUYECKHUE pacCyXIeHHs (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), JENaTh
BBIBOJIbI U 3aKJIFOUYCHU S,



yMEHHE TPHMEHITH B MPOLECCEe ITO3HAHUS MOHATHS (TPEeJMETHBIE M METalpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBHIE) MOJEIH,
UCTIOJIb3yeMble B XMMHH, MPEOOpPa30BBIBATh LIMPOKO MPUMEHSIEMbIE B XUMHH MOJICIbHBIC IMPEICTABICHUS — XMMHUYECKHHA 3HAK (CHMBOI
JIIEMEHTA), XUMUYecKas (opMyla M ypaBHEHHE XMMHUYECKOW pPEaKUUU — IMPH PELUICHUH Y4eOHO-TIO3HABATENBHBIX 3a/ad, ¢ YYETOM ITHUX
MOJETbHBIX HPEACTABICHUN BBIABIATH M XapaKTEPU30BATH CYIIECTBEHHBIC NPHU3HAKH HM3Y4aeMbIX OOBEKTOB — XUMHYECKHUX BELIECTB H
XMMHYECKUX PEaKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-CICICTBEHHBIC CBS3M M NPOTHBOPEYMS B HM3YYaeMbIX IPOIECCax H
SIBIICHUSIX.

Ba3oBble ncciiegoBaTe/bcKue eiicTBUS:

YMEHHE HCIIOJIb30BATh IIOCTABJICHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUYeCTBE OCHOBBI IS (POPMHUPOBAHUS
THITOTE3bI IO TIPOBEPKE NPABHILHOCTH BBICKA3bIBAEMbIX CY)KICHUI,

npruoOpeTeHne OIbITa MO IUIAHUPOBAHHUIO, OPTAaHU3AIMU U MPOBEICHUI0 YICHUYECKUX HKCIEPUMEHTOB, YMEHHE HAOII0ATh 32 XOJ0M
npoIiecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €T0 pe3yabTar, (OPMYIHPOBATH 00OOIICHUS! M BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEJIOBAHHS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOMpaTh, aHATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO PA3IMYHBIX BHIOB W (OPM NPEICTABICHUS, MOIYyIAEMYIO W3
pa3HBIX UCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JUTEPaTypa XUMHUECKOTO COAEp KaHuUs, CIIPaBOYHBIE TIOCOOMS, pecypchl IHTepHeTa), KpUTHUECKU
OLICHMBATH ITPOTHBOPEUUBYIO M HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE NPUMEHATh Pa3IMuHble METOIBI U 3alPOCHl NIPU MOUCKE U 0TOOpe MH(OpPMALMU U COOTBETCTBYIOUIMX JTAHHBIX, HEOOXOJUMBIX
JUI  BBITIOTHEHHS YYEOHBIX W TIO3HABATEIbHBIX 3a/a4 ONPEACIEHHOTO THIA, TPHOOPETEHHWE OmNbITa B OO0JIACTH HCIIOJIB30BaHHUS
MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIAJCHHE KYyJIbTYPOH aKTHBHOTO WCIIONB30BAaHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHMANbHYIO (GOpMY NpeAcTaBiIeHUs HHPOPMALMU U HUIIOCTPUPOBATH pELIaeMble 3a/a4d HECIO0KHBIMU
cXeMaMH, AuarpaMMami, ApyruMu popmamu rpauki 1 UX KOMOMHAITUSMU;

yYMEHHE WCIIONb30BaTh M aHAJM3UPOBATh B TIpoIlecce YYeOHOW W HCCIEAOBATENBCKON JEATENBHOCTH WH(POPMALHI0 O BIHSHUHU
IIPOMBIIIIJICHHOCTH, CEITLCKOTO X03AHCTBA U TPAHCIIOPTa Ha COCTOSTHUE OKPYKAFOIIEH TIPUPOTHON CPEIbl.

KoMMyHuUKaTHBHBIe YHHBepcaibHble Y4eOHbIe el cTBHA:

YMEHUS 33/1aBaTh BONPOCHI (B X0J1€ 1Masora 1 (Win) TUCKYCCUH) MO CYLIECTBY 00CYkK1aeMOi TeMbl, ((OpMYIHPOBATH CBOU MPEIOKEHHS
OTHOCHTEIJIBHO BBHITIOTHEHUS TIPETIOKESHHOM 3a/1a9u;

YMEHUSI TIPENCTABIISATh MOJNYYCHHBIE pEe3yNbTaThl MO3HABATEIBHON JEATENBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTax; JelaTh
NPE3CHTAIMIO PE3YJIbTATOB BBIIIOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (JIabOopaTOpHOrO OMBITa, J1abOpaTOpHOW pabOTHl MO HCCIETOBAHMIO
CBOWCTB BEILIECTB, YUEOHOTO MPOEKTA);



YMEHUsl Y4eOHOro COTpYJHHYECTBA CO CBEPCTHMKAMHM B COBMECTHOW II03HABaTEIbHOW M HCCIENOBATEIbCKON JEATEIBbHOCTH IpU
pelIeHNH BO3HUKAIOUINX Mpo0OIeM Ha OCHOBE y4€Ta OOIMIMX MHTEPECOB M COTIACOBAHMS MO3UIHHA (00CY X IeH!Us,, 0OMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBUH, ONpeAeTICHHE KPUTEPHEB MO OIIEHKE KayeCcTBa BHIITOJHEHHOM paboThI U APYTHE).
PeryasitTuBHble yHHBepcaAJbHbIE YUeOHbIE 1eiiCTBHS:
YMEHHUE CaMOCTOSITEJIbHO OINpPENEeNsATh LENIU AEATENbHOCTH, IUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH U NPU HEOOXOJUMOCTH
KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBIOMpaTh HambOonee 3((eKTUBHbIE CMOCOOBI pEHIeHUs YYeOHBIX M I03HABATEIbHBIX 3a/ad,
CaMOCTOATENIBHO COCTAaBIIATh WIM KOPPEKTHUPOBATH IIPEMIOKECHHBIM AJITOPUTM JECUCTBUHM IIPU BBIIOJHEHUM 33JaHUN C Y4ETOM IIOJIYYCHUS
HOBBIX 3HaHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIMSX, OLIEHUBAaTh COOTBETCTBUE IIOJIyYEHHOI'O pe3yJbTaTa 3asBICHHOM ey,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIIOBUH 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO OOSI3aTEIILHOTO COJACPIKAHMS, YCTAaHOBJICHHOTO JaHHOW QenepaibHON pabodeii
IPOTrPaMMOii, BBIIENSAIOT: OCBOEHHbIE OOYYaIOLIMMMCSA HAy4HbIE 3HAHUS, YMEHMS U CIOCOOBI AEWCTBUI, cnenuduueckue A NpeaMeTHON
obnacti «XuUMUS», BUJbI JESTEILHOCTH O MOJIyYEHHIO HOBOI'O 3HAaHUS, €r0 MHTEPIPETALUH, IPeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHbIX
y4€OHBIX Y HOBBIX CUTYaIUsX.
K xony oOyueHust B 8 Kjacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Yy O0YUArOIINUXCS
YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHUH: aTOM, MOJIEKYyJa, XMMUYECKHH 3JIEMEHT, NPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJHOpOJHAs W HEOAHOPOJIHAs), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHas W MOJIEKYJIIpHas Macca, KOJHMYECTBO
BEIIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas J0JII XUMHUYECKOro 3JeMEHTa B COEIMHEHUH, MOJAPHBIA 00BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATEILHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakuus, KJIacCU(pUKalWsg peakluid: peakuuu
COEIMHEHUS], PEaKIMU Pa3IoKEHUs, peakliu 3aMeIlleHUs, peakiud oOMeHa, 3K30- U 3HJIO0TEPMHUUECKHE PEaKI1H, TEIUI0OBOM 3 dekT
peakluu, SAPO aToMa, SJIEKTPOHHBIM CJION aToMa, aTOMHasi OpOUTallb, PAJUyC aToMa, XMMHUYECKasl CBs3b, MOJIIPHAS U HEMOJspHast
KOBQJIEHTHAsl CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH, PACTBOp, MaccoBas J0Ji1 BellecTBa (MPOLEHTHas KOHILIEHTpAIus) B
pacTBope;
® WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMMUYECKHX IOHATUH W IPHUMEHATH OTH TOHATUSA IPHU ONMCAHMM BEIIECTB U MX
IIPEBPAILECHUI;

® CIOJIB30BATh XUMUUYECKYIO0 CUMBOJIMKY JJIsi COCTaBIEeHUS (OpMYJT BEIIECTB U YPaBHEHUN XUMUUYECKUX pEaKLUit;

® OMNpeneNsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
MPUHA]JIEKHOCTD BEILIECTB K OMpeeIEHHOMY KJIacCy COeUHEHHH o GopMyiaM, BUJ XMMHUYECKOH CBSI3U (KOBaJ€HTHAs U UOHHAs) B
HEOPraHMYECKUX COEANHEHUSX;



packpeiBaTh cMmbici [lepuoguueckoro 3akona [[. 1. MenpeneeBa: IeMOHCTpUPOBATh IOHMMAaHUE IEPUOJUYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKUX JIEMEHTOB OT HX I0JIOKEeHUs B Ileproanueckoil cucreMme, 3aKOHOB COXPaHEHHUS! MAacChl BEILIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOraipo;

OIKCBIBATh M XapaKTepu30BaTh TabIuuHyto hopmy [leproanyeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: PAa3/IN4aTh MOHATHS «IJIaBHas
noarpynna (A-rpymmna)» u «mobounas noxarpymnmna (b-rpymnmna)», Mansie U 0oJbIINE NEPUOJIBI, COOTHOCUTh 0003HAYEHHUs, KOTOpPbIE
umerotcs B Tabnmue «llepuogmueckas cucremMa XuMudeckux syemMeHToB JI. M. MeHneneeBa» C YMCIOBBIMU XapaKTEPUCTHKAMHU
CTPOEHHUSI AaTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] A1pa, oOliee YUCI0 JIEKTPOHOB U PAaCHpEAesICHUE X 10 3JIEKTPOHHBIM
CJI0SIM);

KJIaccu(puIUpoBaTh XMMUYECKHUE 3JIEMEHThI, HEOPTaHUYECKUE BEILECTBA, XUMUYECKHUE peaKLUH (110 YMCIY M COCTaBY Y4aCTBYIOIIUX B
pEaKIuu BEIIECTB, M0 TEIIOBOMY P heEKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX KJIAcCOB, MOATBEpXK/as ONUCAHUE NpPUMEpaMU
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIMIA;

IIPOrHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCMMOCTH OT HMX Kad€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHMS XUMHUYECKHX
[IPEBPALIEHUI B pa3IMYHbIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MaccChl BELIECTB, MACCOBYIO JOJK XMMHUYECKOIO JIEMEHTa 1o (opmyIe
COEJIMHEHUS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [10 YPABHEHUIO XUMUYECKON peaKuy;

IPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIbHON AEATENbHOCTH — aHajJIM3 U CHUHTE3, CpaBHEHHE, 0000ILIeHHEe, CUCTEeMaTU3alMIo,
KJIAaCCU(UKALIMIO, BBISIBICHWE NPUYUHHO--CIEJCTBEHHBIX CBSI3€H — I W3YYEHHs CBOICTB BEIIECTB M XUMHUYECKUX pPEaKIHil,
€CTEeCTBEHHO-HAYyUHbIE METObI I03HAHUS — HAOI0/IEHHE, U3MEepEHHEe, MOJISTUPOBAaHHE, SKCIIEPUMEHT (peabHbIN U MBICIEHHBIN);
ClIeIoBaTh IpaBWJIaM IOJIb30BAaHUS XUMHYECKOM IMOCYIOM M J1abOpaTOpHBIM OOOpPYJOBaHMEM, a TaKXKe IMpaBWJIaM OOpaIEeHUs ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMH MO BBIIOJHEHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB 10 MOJYYEHHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPO/AA M KHUCIOPOAA), MPUTOTOBJIEHUIO PACTBOPOB C ONpENENEHHON MaccoBOMl J0jei pacTBOPEHHOTO
BEIIECTBA, [JIAHUPOBATh U MPOBOJUTh XUMUYECKHE IKCIEPUMEHTHI 110 PaclO3HABAaHUIO PACTBOPOB IIEIOYEH U KHCIOT C MOMOIIbIO
MHAMKATOPOB (1akMyc, ¢peHondTaiert, METUIOPAHK U IPYTHE).

K KOHIY 06y‘IeHI/I$I B 9 kiacce NpEAMCETHBIC PE3YJIbTATHI HA 0azoBoM YPOBHE OOJIZKHBI OTPAXKATH C(l)OpMI/IpOBaHHOCTB y O6y‘IaIOH_[I/IXC$I

YMEHHM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKMX IMOHATHM: XMMUYECKUN DJIEMEHT, aTOM, MOJIEKYyJla, MOH, KaTHOH, AHHWOH, IIPOCTOE
BEILECTBO, CJIIOKHOE BELIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMHUUYECKash PEaKLUs, XUMUYECKas
CBS3b, TEIUIOBOM 5(PQEKT peakluH, MOJIb, MOJSPHBIH OO0BEM, PacTBOp, OSJIEKTPOIUTHI, HEIIEKTPOIMUTHI, SJICKTPOIUTHUYECKAS
JTUCCOLMAIMs, peaklUMd HMOHHOTO OOMEHa, KaTalu3aTrop, XHMHUYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pEaKIIHH,
OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCJICHHME W BOCCTAaHOBJICHHWE, aJUIOTPOIINS,



aM(pOTEepHOCTh, XUMHMUECKasl CBA3b (KOBAJCHTHAs, MOHHAs, MeTaJUIMYecKas), KpUCTaJUIMYecKas peleéTka, KOppo3us METalJIoB,
CILJIaBbl, CKOPOCTb XMMHUYECKOM peaKIuu, IIpeaeibHo gonyctumas konuenrpauus [1/IK Bemecrsa;

WIIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHSATUH M INPUMEHATh 3TU TMOHATUS IPU ONHUCAHMM BEUIECTB U MX
[IPEBPAILCHU;

UCTIOJIb30BAaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHHUS (POPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaKLUii;

OIpeNeNIATh BAJIEHTHOCTb U CTENEHb OKUCIIEHUS XUMHYECKUX JIEMEHTOB B COEIMHEHMSX Pa3IMYHOIO COCTaBa, IMPUHAIJIEKHOCTh
BEIIIECTB K OINpENeIEHHOMY KJIACCy COCIMHEHUH Mo (opMysnaM, BUA XUMHUECKOW CBsA3M (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKAast) B
HEOPraHMYECKUX COEAMHEHMSX, 3apsil MOHA 10 XMMHUYECKOH (opmyse, XapakTep Cpeibl B BOAHBIX PAaCTBOPAaX HEOPraHHMYECKUX
COEMHEHUH, TUI KPUCTAJUINYECKOHN peIIETKH KOHKPETHOI'O BEILECTBA;

packpbiBath cmblcn Ilepuognueckoro 3akona JI. M. MenneneeBa U JE€MOHCTPUPOBAaTH €ro IMOHUMAaHUE: ONMCHIBATH U
Xapakrepu3oBaTh TabanuHyro ¢opmy Ilepuonuueckoil cucTeMbl XMMUYECKMX 3J€MEHTOB: PAa3JIMyaTh MOHATHS «IJIaBHAs MOATPYIIA
(A-Tpynma)» u «mob6ounas noarpynna (b-rpymma)», Manbie u O0JbIIME TIEPUOMBI, COOTHOCUTh O0O3HAYECHHUs, KOTOPbIE NMEIOTCS B
NEPUOTNIECKOM TabIUIle, C YMCIOBBIMU XapaKTEPUCTHKAMH CTPOSHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB | 3aps sipa, olmiee
YUCJIO 3JEKTPOHOB U paCHpesieleHue HUX IO 3JIEKTPOHHBIM CIIO0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB
3JIEMEHTOB M UX COEIMHEHUH B Mpeeax MajblX IEPUOI0B U INIaBHBIX MOATPYIII C Y4ETOM CTPOSHUS UX aTOMOB;

KJIaccu(puIUpoOBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHMUECKUE BELECTBA, XUMUYECKHE peakuy (110 YUCIY M COCTAaBY y4acCTBYIOLIUX B
PEaKIMHU BEIIECTB, 10 TEINIOBOMY 3 (eKTy, 10 U3MEHEHUIO CTENEeHEH OKUCIEHUS! XUMUYECKUX IEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME U CHEHU(PUUECKHE XUMHUYECKHE CBOMCTBAa HPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPXKAas
ONMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHWH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLU;

COCTaBJIATh YPABHEHHUS JIEKTPOJUTHYECKON JUCCOLMALMU KHUCIIOT, IEI0YEH U COJIEH, NIOJHBIE U COKPALEHHBIE YPABHEHUS PEaKLIUN
MOHHOTO OOMEHa, YpaBHEHMs peaklui, MOATBEPAAIOIINX CYIIECTBOBAHUE I'€HETUYECKOW CBA3M MEXKIY BELIECTBAMM Pa3IM4HBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM MOCPEICTBOM COCTaBICHUS S3JEKTPOHHOro OajaHca 3THUX
peakiui;

MIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXHOCTU MPOTEKAHUS XMMHUYECKHX IPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTENbHYIO MOJIEKYJSIPHYIO U MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO JOJI0 XMMHUYECKOrO 3JIEMEHTa Mo (opmyiie
COEIMHEHUS], MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOAUTH PACUETHI 10 YPABHEHHIO XUMUYECKOM peaKkuy;

coOirofaTh MpaBuUiia MOJIb30BAHUS XHMMHUYECKOW MOCynoil M 1abopaTopHbIM 00OpyAOBaHHMEM, a TakKe IpaBuia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBMU C MHCTPYKLHUSMH IO BBITOJHEHHIO Ja00OPaTOPHBIX XMMUYECKHX OMBITOB IO MOJIYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHUAKa U YIIIEKHCIIOro Ta3a);



® [IPOBOJAUTH PEAKLMH, MOATBEPKIAIOIIME KAYECTBEHHBIM COCTAB PA3JIMUHBIX BEIICCTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPUA-,
Opomua-, noaua-, kapoonar-, pocdar-, cunukar-, cyiabpar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI U3yYEHHBIX METAJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BEILECTB;

® [PUMEHSTH OCHOBHBIC ONEpPALUU MBICIUTEIBLHOW AEATEIbHOCTH — aHAJU3 W CHUHTE3, CpaBHEHHE, 0000IleHHe, CHCTEMaTU3alHIO,
BBISIBJICHUE IPUYUHHO-CICACTBEHHBIX CBSA3€H — JUI M3y4EHUs CBOMCTB BELIECTB MU XMMHMUYECKUX PEaKIMil, €CTECTBEHHO-HAy4YHBIE
METO/IbI TO3HAHMS — HAOJII0JeHUEe, H3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).

CucreMa OLICHKH:
1. Ouenka ycTHOro oTBeTa
OTMeTKa «5»:

e  OTBET MOJIHBIN U IPABWIBHBIA HA OCHOBAHUM U3YYECHHBIX TEOPUH;
e MaTepHaJl U3JI0KEH B ONPEIEICHHOM JIOTHYECKON ITOCIIEN0BATEIBHOCTH, JINTEPATYPHBIM SA3BIKOM;
e  OTBET CaMOCTOSITEJIbHBIN.
OTMeTKa «4»;
e  OTBET MOJHBIN U IPABWIBHBINA HA CHO BAHUHU U3YYECHHBIX TEOPUH;
e MaTepHuall U3JI0KEH B OIPEAEICHHON JIOTHYECKOW MOCIEA0BATENBHOCTH, IPU TOM JIONYIIEHB! JIBE-TPH HECYIIECTBEHHBIC
OLIMOKM, HCTIpaBJIEHHBIE 110 TPEOOBAHUIOYUUTEIIS.

Otmetka «3»:
e OTBET HOJHBIH, HO IIPU ATOM JIOTYyI[EHA CYIIECTBEHHAs OLIMOKA WIIM OTBET HEMOJIHbII,HECBA3HBIM.

OtMmeTKa «2»:

e TIIpU OTBCTC 06Hapy>I<eH0 HCIIOHUMAHHEC YYAIIUMCAOCHOBHOT'OCOACPIKAHUA y"ICGHOFO MaTepuajlia HIN JOIYHICHBI
CYIICCTBCHHBIC OIIII/I6KI/I, KOTOPBIC y‘IaIHI/II\/'ICSI HC MOXCT HMCIIPABUTH IPU HABOJAIINX BOMNPOCAX YUYHUTECIIA, OTCYTCTBUC
OTBE€TaA.

2. OuneHka 3KCNepUMEHTAJIBHbIX YMeHMil
OneHka CTaBUTCSI HA OCHOBAHWHU HAOJIOJIEHUS 32 YJalllUMUCSA U TUCbMEHHOI0 OTYeTa 3a paboTy.

OTMeTKa «5»:
e paboTa BBITIOJHEHA MTOJTHOCTHIO M MPABWIIBHO, C/ACJIaHbI IPABIIIHbHBIC HAOIIOICHUS NBBIBOJIBI,



e OKCICPUMEHT OCYIICCTBJICH MO TIUIAHy C YYeTOM TEXHHKH O€30MacHOCTH M TpaBWi pabOThl C BEIIECTBAMHU
1no0OpyIOBaHUEM;
e MPOSIBJICHBI OPTaHU3ALMOHHO - TPYIOBBIE YMEHHUS,IOIEPKUBAIOTCS
YECTOTa pabovYero MecTa U MOpsSA0K (Ha CTOJIe, SKOHOMHO HCIIONIB3YIOTCS PEAKTUBHI).
OTMeTKa «4»:
e paboTa BBINOJIHEHA MPABUIBHO, CACIAHbl IPaBUIIbHbIC HAOIIOIEHHUS U BBIBOJIbI, HO MPU 3TOM IKCIIEPUMEHT IIPOBEICH HE
MOJIHOCTHIO HITU JIONMYIICHBI HECYIICCTBCHHBIE OITUOKHU B padOTe C BEIIECTBAMU U 000PYIOBAaHUEM.
OtMmeTka «3»:
e paboTa BHIOJHEHA MTPABWJILHO HE MEHEEe YeM HAIOJOBHHY WJIH JIOMYIEHAa CYIIeCTBEHHAs! OIIMOKa B X0/ SKCIIEPUMEHTA
B 00BsSCHEHUHU,BOPOPMIICHUN PabOTHI, B COOJIOJCHUU TPABHJI TEXHHUKH O€30MacHOCTH Ha PaboTe ¢ BEIIECTBAMHU U
00opy0BaHNEM, KOTOPasi UCTIPABIISIETCS MOTPEOOBAHUIO YUUTETIS.

OTMeTKa «2»:

e JONyLICHHI JBe (M 0o0Jee) CYIIEeCTBEHHbIE OMMOKH B XOJe: SKCIEPUMEHTa, B OOBSCHEHHU, B O0GOpMIIEHHH palboTHI, B
COOJIIO/ICHIH MIPAaBUJI TEXHUKH 0E30IaCHOCTH IPpU paboTe ¢ BEeIECTBAMH U 000PYI0BAHUEM,KOTOPBICYYALTHICS HE MOXKET
UCTIPABUTH JTAXKE TI0 TPEOOBAHHIO YUUTEIIS;

. pa60Ta HC BBIIIOJIHCHA, Yy YHAIICTOCA OTCYTCTBYCT SKCIICPUMCHTAJILHBIC YMCHU .

3. OneHka yMeHuil pemiath pacuyeTHble 3a1a4u OTmerka «5»:

B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OIIMOO0K, 3a7jaua pelieHa palmoHalIbHBIMCIIOCO00M;
OTMmeTKka «4»:

e B JIOTMYCCKOM paCCYKACHUU U PCUHICHUA HET CYIICCTBCHHBIX OIHI/I60K, HO 3ajJia4ya pC€li€Ha HCPpAIMOHAJIbHBIM CHOCO6OM,
HJIN JOYIICHO HE Ooiee ABYX HCCYH_IGCTBGHHLIXOH_II/I6OK.

OtTMmeTka «3»:

e B JIOTUYCCKOM pacCCyXKIACHUMU HET CYHICCTBCHHBIX OHII/I6OK, HO JaonymeHa CYICCTBCHHAA omubka B
MaTEeMaTUUCCKHUXpacUYCTax.

OTMeTKa «2»:
e HMEETCs CYIIECTBEHHBIC OMIMOKHU B JIOTHUECKOM PACCYKICHHUH U B PEIICHUMY;
e OTCYTCTBHME OTBETA Ha3aJaHUE.

4. OueHKa NMCbMEHHBIX KOHTPOJIbHBIX padoT OT™MeTKa «5»:

OTBET MOJHBIN 1 HpaBHHBHLIﬁ, BO3MOXHAa HECYIICCTBCHHAA omunoKa.



OTMeTKa «4»:

OtTMmeTKka «3»:

OTMeTKa «2»:

OTBET HEIOJHBIA UIN JOIIYIICHO HE Oonee ABYX HECYIICCTBCHHBIX OIIHOOK.

pa0oTa BBIIIOJHEHa HE MEHEE YeM HAaIOJOBHHY, JOIMYyIIEHa OJIHA CYLIECTBEHHas OIMOKAa M IpU 3TOM JIBE-TPU
HECYILIECTBEHHBIE.

pa60Ta BBIITOJIHCHA MCHBIIC YCM HAIIOJIOBUHY HUJIM COACPKUT HCCKOJIBKO CYIICCTBCHHBIX OH_II/I6OK;
paboTa HEBBITIOJIHEHA.

[Tpu omeHKE BBHIOJHEHUS MMCHMEHHOW KOHTPOJILHON paboThl HEOOXOAUMO YYHUTHIBATh TPeOOBaHUS eqUHOTO OpdhorpadudecKoro

pexuma

5. OneHka TecTOBbIX padoT

TecTbl, cocrosiie U3 MATH BOIMPOCOB MOXKHO MCIIOJB30BATh IOCJE W3YYEHHsS Kaxkaoro marepuana (ypoka). Tect u3 10-15 Bompocor
UCIOJIb3YeTCs 1S mepuoanyeckoro kouTpodsi. Tect u3 20-30 BompocoB HEOOXOIUMOUCTIONB30BATh ISl UTOTOBOTO KOHTPOJISI.

[Tpu orleHUBaHUY KCIIOB3YETCs CIICIYIOIIAs IITKaja:

g Tecta u3 5 Bonpocos

e HET OMMOOK — OLEHKA «5»);

OJIHa OIIINOKa — OEHKA«4»,

e JIBE OIIMOKHA — OLEHKA«3»;
e TpU OLIUOKU — OLEHKA«2).
JIns Tecta u3 30 BOoOpocos:

e 25-30 mpaBWIIBHBIX OTBETOB — OTMETKA «5»;

e 19-24 npaBUIBHBIX OTBETOB — OTMETKA «4»;

e 13-18 mpaBUJIBbHBIX OTBETOB — OTMeETKA «3»;
e MeHblIe 12 mpaBUIbHBIX OTBETOB — OTMETKA «2».
OILleHKA BLINTOJHEHNS TECTOBLIX 3aJIaHUIL:

OTtMmeTKka «5»: yyammuiics BRITIOTHUI TeCTOBbIE 3aaanus Ha 85 — 100%.
OTMeTKa «4»: yyamuiics BHITIOTHUII TECTOBbIE 3aaHus Ha 65 — 84%.
OTtMmeTKka «3»: ydanuiics BBIIIOJHUI TECTOBBIC 3aaHus Ha 49 — 64%.
OT1MmeTKa «2»: yJamuics BBITOJTHUI TECTOBBIE 3aaHus MeHee YyeM Ha 49%.



KoHTpo/ibHO-U3MepHUTe/IbHbIE MaTepUaJbl IPEAHA3HAYCHBI JJI MPOBEPKH YPOBHS YCBOCHHS Yy4eOHOrO Marepualla Ha OCHOBAaHUU
00pa3zoBaTelbHOI0O MUHUMYMa COJIepKaHUsl 00pa30BaHMsI U TPeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB IIKOJ. OHM COCTaBJICHBI Ha
OCHOBE MHOTOJICTHEH MearornuecKoi MPakTHKH ¢ Y4€TOM Pa3IMYHbIX METOINYECKUX Pa3pabOToK.

ITo BceM mmaBam Kypca W MX pasjeiiaM IpeiaraeTcss TeKYIIUH W TeMaTUYECKUH KOHTPOJIb 3HAHWW U YMEHUH B (opMe XUMHUUYECKUX
JUKTAHTOB U TECTOB, CAMOCTOSITEILHBIX M KOHTPOJBHBIX paboT. 3amaHuss 000MX BAPUAHTOB PadOT CXOMHBI MO COJEPKAHUIO U XapaKTEPy
BBITIOJIHSIEMBIX YUE€OHBIX JIEHCTBHMA.

st opranm3aruu 3¢ GeKTUBHON pabOThI BCETO KiIacca ¢ y4eTOM WHAMBHAYAIBHBIX CIOCOOHOCTEH Ka)XIOTro ydaimlerocs B psae padorT,
BXOJISIIIIMX B ITOCOOME, TIPEICTABIICHBI 33/IJaHUs PA3JIMYHBIX YPOBHEH CI0KHOCTH.

He3aMeHUMBIM MOMOIIIHUKOM TIEAarora B KOHTPOJIC 3HAHWU SBISIIOTCS 3amaHust B opme Tecta. MIX MOXKHO HCIIOJNB30BAaTh Ha Pa3HBIX
JTamnax y4yeOHoro mpoiecca:

e TP MU3YyYEHUU HOBOT'O MaTepHaa;

e Ha JTare 3aKpervieHUs U3Y4YeHHOTO MaTepHaa;

e Ha ypokax 0000IIa0IIEero MOBTOPEHUS;

e IpU TEKYIIEM U TEMAaTUYECKOM KOHTpPOJIE 3HAHUM, yMEHUI U HABBIKOB YYaIl[UXCS;

e IIpU MOJATOTOBKE yYalllUXCs K 9K3aMEHaM KakK B YCTHOM, TaK U B MUCbMEHHOU (popme, ocoderHo B opme EI'D.

JIJIs KaKI01 TEMBI B €€ Pa3/IeioB MPEJIOKEHBI TECTOBBIC 3aJJaHUS PA3HOTO YPOBHS CJIIOKHOCTHU B JABYX BapHAHTAaX, pACCUMTAHHBIC HA 15—
35 MHH WK Ha TEIbIA ypoK. J1Jis BBICTaBJICHUS OI[CHKH MPEIIaracTcsl KCIOJIb30BaTh CICIYIONIYIO MIPOICHTHYIO IIKAITY:
35% BBIIIOJIHEHHEIX 3aJaHUH — OILICHKA «2;

36—61 % — orenka «3»;

62—85% — omenka «4»;

86—100% — omieHka «5».
B 3aBucumocTu 0T pe3yabTaToB BBIITOJHEHUS pa0OTHI YUUTEIb MOKET BHOCUTD B MIPETIOKEHHYIO CUCTEMY OIIEHUBAHUS KOPPEKTUBBIL,
MOCKOJIBKY OCHOBHAs 11€J1b KOHTPOJISI B JAHHOM ClTydae — He COOCTBEHHO BBICTABJICHHE OLIEHKH, a ONpe/Ie]IeHne YPOBHS YCBOCHUS yUalTUMUCS
yueOHOro MaTepHasa 1 HallpaBJlIeHUH JalbHeNInel paboThl HaJl MOBBIIIEHNEM KadecTBa 3HAaHUM

3ananue nof uudpoit 1 ouenusaercs 3 Oamnamu; noj nudpoit 2 — 5 Gamnamu; nof mudpoit 3-8 6amiamu. 3agaHus, OTMEUeHHbIE *, —
TS MTHIMBUAYAJILHOTO BBITIOJTHEHUSI.

Ecnu He ykazaHO MHOE, KaXK]IbIil OTBET YacTel OLIEHUBAETCA:
e yactu A — 2 Oamnamu;
e yactu B — 4 Oammamuy;
e yactu C - 6 GamiaMH.
OpHako He Bce ydaluecs: IpUCTYMarT K 3agaHusM gactu C 1 TeM 0oJiee BBITOMHSIOT WX TMOTHOCTHI0. UTOOBI TOBBICUTH MOJIOKUTEIHHYIO

MOTHBAIIUIO K BBITIOJITHCHHIO Sa)IaHI/Iﬁ qaCTHu C, YUUTEIIb MOXKET OOBSBUTH O BEICTABJICHUH 110 pe3yiabTaTaM TECTa ABYX OLICHOK!: HepBOfI — 3a
yacTu A u B, a BTOpOfI — 3a4acTth C — ¢ UCIIOJIb30BaHUEM HpOI.[CHTHOfI IIKaJIbl OIICHKHA 3HAHUH.



Bompocsr 1151 BceX BHIOB KOHTPOJISI 3HAHUHA COCTABJICHBI TAKUM 00pa30M, YTOOBI MEJaror ¢ WX MOMOIIBIO MOT BBISIBUTH 3HAHUS yJaIIUXCs
10 BCEM Y3JIOBBIM BOIPOCAM IJIaBbl U pa3jielia Kak Ha 0a30BOM YPOBHE, T'Jie HEOOXO0IMMO TOJBKO BOCIIPOHU3BEACHHE YIeOHOr0 MaTepraa, Tak
Y Ha YCJIIO)KHCHHOM YPOBHE, T/ie TpeOyeTcss yMCHHE aHATHM3UPOBATh U CPABHUBATH JAHHbBIC, IPUMEHSSI TBOPUECKUE CIIOCOOHOCTH.

Bce oOy4arorye BU bl KOHTPOJIS MPEANOIAraloT KOJUICKTUBHYIO IeATEIbHOCTD yUaIUXCsl JIM0O B mape, JTM00 B IPYIIIE U CAMOIIPOBEPKY.

[Ipu moATOTOBKE K KOHTPOJBHEIM paboTaM HEOOXOAUMO OOpaTHTh BHUMAHHME HA 3aJaHHUS YPOKOB 00OOMIAIONIETO MOBTOpeHUs. B 3Tom
clydae ydaliuecs B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSIMH OIPEACIISAIOT I ceOsl 3a/1aHus, KOTOPBIC MOTYT BBITIOJHUTD.

PacuerHpie 3amaun pa3IUYHBIX THIIOB M YPOBHEW CIIOKHOCTH TPECTABIICHBI B MOCOOMHU OJIOKaMH, a TAK)KE BKIIFOUEHBI B Pa3HBIC BHJIBI
KOHTPOJISI 3HAHUH. YUYUTEIIb MOXKET IO JKEJAHUIO BKIIIOYATh MX KakK JOMOJHHTEILHOE 3aJaHue B JIFOOOH BHJ KOHTPOJISA WM TpejiaraTh
y4YanmmMcs OTACNbHBIE CAMOCTOSTEIbHBIC PA0OTHI IO PEUICHUIO TTOJOOHBIX 3a7ad.

IIpoBeneHne XUMUYECKOT0 THKTAHTA

3amanus Ui 00OMX BapHAHTOB KPATKO 3alMCHIBAIOTCS HA JIMIICBOW CTOPOHE JOCKM WJIM HAa KOJOTPAHCIAPAHTE; OTBETHI HA BOMIPOCHI
KeJaTeJIbHO HAaIMCaTh Ha 00PaTHOW CTOPOHE JIOCKH WIIM TAKXKE HA KOJOTPAHCHApaHTE. YYHTENb 3a4MTHIBACT COJICPKAHNUE BOIIPOCA, YUaIHeCs
3aIUCHIBAIOT OTBET B TETPAIIX.

[To oKOHYAaHHMM AMKTAHTA IPOBOIUTCS CaMOIIPOBEpPKa:
e OIIMOOK HET — OIIEHKA «5»;
e qomymieHbl 1—2 ommOKu — «4y;
e JIONMYIICHBI 3 OMIUOKU — «3».
B 3aBHCHMOCTH OT CTENEHU OJATOTOBICHHOCTH YYAIIMXCS YYUTEb MOXKET U3MEHUTh KPUTEPHU OIICHKH PaldoT B T0JIb3y YUCHHKA.

OrtMmeTKa 3a HpOME)KyTO'—lHle aTTeCTAlUIO BBICTABIACTCA B COOTBCTCTBHUU C KPUTCPUAMH, U3JI0KCHHBIMU BbIIIC B 3aBUCUMOCTH OT
q)OpMBI HpOMeXCYTOqHOﬁ arrecranuu, ¢ yaeTomM CHCLII/I(l)I/IKaI_II/II/I KOHTpOHBHO'I/ISMCPI/ITCHBHOFO MaTtepuaia.

FOI[OBaH OTMCTKa IO IPCIAMETY BBICTABJIACTCA KAaK CPEIAHEC apI/I(i)MeTI/I‘IeCKOe OTMCTOK I10 YCTBCPTIAM (HOJ'IYFOI[I/ISIM) n OTMCTKH 3a
MMPOMEIKYTOUHYIO aTTECCTAllUIO II0 IpaBHJIaM MAaTEMAaTHYCCKOT'O OKPYIJICHHA IIPpU YCIIOBUU ITOJYUYCHUA 06y‘-IaIOHII/IMI/IC$I IMOJIOKUTECIBLHOM
OTMCTKH 3a IMPOMEKYTOUHYIO aTTCCTALIUIO. HpI/I HCYHOBHCTBOpHTCHLHOﬁ OTMCTKHU 3a IMNPOMCKYTOYHYH AaTTCCTAIUIO HE MOKET OBITh
BBICTaBJICHA ITOJIOKHUTCIIbHAA IoJ0BasA OTMETKaA 110 y‘I€6HOMy npeaAmMeETy. HpI/I YHOBHCTBOPHTGHBHOﬁ OTMCTKE 3a IPOMCKYTOUHYIO aTTCCTALIUIO
HE MOJKET OBITh BHICTABJICHA HCYAOBJICTBOPUTCIIbHAA OTMETKA 34 y‘IC6HLII>'I rond.

T'PA®UK KOHTPOJIbHBIX MEPOITPUSITUN



KonTpoasbHoe Tun KOHTPOJIsA Cpox nposenennsi Kunaccent
MeponpusiTue
IIpoBepka noMmaiiHero | Temarudeckuit Ha xaxaom ypoke 8-9 kn
3a1aHUs
Onpoc mno  mpoiaeHHod | Temarudyeckuit ITo uroram | 8-9 ki
TEeMe, TECT OCBOCHHS TEMBI
KoHnTtposbHas pabota Temarnyeckuit ITo uroram | 8-9 ki
OCBOEHUS paszena
[IpakTuueckas pabota Temarnyeckuit B coorBerctBumM ¢ | 8-9 ki
TEMaTUYECKUM
IJIAHUPOBAHUEM
KonTposabnas padora Bcepoccuiickue B coorBercTBUM ¢ | 8 KA
MPOBEPOYHBIE rpadgukomM BIIP
paboThI Pocobpramzopa
KonTposabnas padora IIpomesxyTouHas Arnpens - Mai 8-9 xn
aTTecTanus
TEMATHUHYECKOE IINTIAHUPOBAHUE
8 KUIACC
KoaudecTBo yacoB DIeKTPOHHBIE JlesiTeIbHOCTH Hcnoan3oBanue
. HaumenoBanue Kourpo- Tpakru-  (Uupposbie) yUuTelIs C Y4eTOM  oGopyaoBaHHUS
pa3/iesioB M TeM IPOrpaMMbI
n/n Bcero  abHBIE YyecKue o0pa3oBaTe/bHbIE
NporpamMmsbl BOCIIMTAHUS
padoThI padoThI pecypcel
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE MOHATHS
XuMus — BaKHas YCTaHaBJINBATh Jlatunk
11 o0JacThb 5 5 bubmuorexa [JOK NOBCPUTCIILHBIC TeMnepaTypbl
' €CTEeCTBO3HAHUS U https://m.edsoo.ru/7f41837c OTHOWICHWS ~ MEKIY  (pepmonapHblif),
y4HUTEIEM u

MPAKTUYECKOU

CIIUPTOBKA



https://m.edsoo.ru/7f41837c

JESITEIIBHOCTH 00yJaromuMucs,
YelloBeKa CIOCOOCTBYIOITUX
MO3UTHBHOM
y Becoi
BOCTIPUSATHIO
0By AIOTHMHCS ANEKTPOHHBIC
TpeboBaHU u
pochO
B Me1arOrMYeCcKoro
eIIecTBa u )
12 o 15 bu6nmmoreka [IOK paboTHuKa;
: XUMHYECKHUE
https:/m.eds00.ru/7f41837¢ =~ 1100yxknath
peakiuu 00y4armuxcs
coOirofaTh Ha ypoKe
NPUHIUIBL  y4eOHOM
JUCITUTUIAHBI u
caMOOpraHU3aIUH
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosnyx. Kucnopon. Bumorexa LIOK BKJIIOYaTh B ypok  [Ipubop mis
2.1 TToustue 00 6 HTPOBBIC OTIpeICTICHUS
https://m.eds00.ru/7f41837¢ ' 1onenypsr
OKCHIaX POLCAYPBI, COCTaBa BO3yXa
KOTOpBIC TOMOTAIOT .
29 Bonopona. [Tonstue 8 bubnmnoreka [JOK MOIEPKATh [Hudposoii
0 KUCJIOTaX ¥ COJISX https://m.eds00.ru/7f41837¢ = \orumammo MHKPOCKOT
Bopna. PactBopsl. oOyJarmuxcs K
A p bu6nuoreka [IOK o
23 MousTue 06 5 MOJTYYCHHUIO 3HAHHA,
https://m.edso0.ru/7f41837c HATKHBAHIIO
OCHOBaHUSX
MO3UTHUBHBIX
OCHOBHBIE KJIacChl MEKITHIHOCTHBIX Haramc pH,
54 HCODIAMITECKIX 1 bubnmoreka [JOK OTHOIIICHHH B Jlo3aTop o0bEMa
' p 8 https://m.edsoo.ru/7f41837¢c Kjacce, IOMOTAKOT  KHIKOCTH,
COCAMHCHIH YCTaHOBJICHUIO GropeTka,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

JI0OpOKeaTeIbHON JIaTYUK
aTMochepsl BO | temmeparypsl
BpEM3 ypoKa, TJIATUHOBBIM,
OpraHU30BBIBATh fr—
medcTBO
MOTHUBHUPOBAHHBIX U AaBIICHUA,
PYAUPOBAHHBIX MarduTHas
oOydaromuxcst Haja —~ Mellajika
HUX HEYCIIECBAIOIINMU
OTHOKJIACCHUKAMH,
JIAOIIIETO UM
COITMAJILHO
3HAYUMBbIN OTIBIT
COTpYJHHYECTBA U
B3aWMHOM TOMOIIIH.
Hroro o pazneny 30
Pasznea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucreMa XuMu4ecKux 3jemMeHnToB /1.
N. MenaeneeBa. CTpoeHne aToMOB. XUMHYeCKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUN
[Tepnoanueckuit VHUIUIPOBATH 151
3aKOH U MO/IEPKUBATH
Tlepuognaeckas HCCIIEI0BATENBCKYIO
cucreMma bubmuorexa [JOK ACATEILHOCTE
3.1 7 _ 00y4JaroLuXxCs B
XUMHYECKUX https://m.edsoo.ru/7f41837¢c pAMKAX  peATH3AIHH
snemeHToB /1. U. MU
Menpene-eBa. WHIUBUIYAIbHBIX |
Crtpoenue aToma IPYIIOBBIX
XuMudeckas CBA3b. HCCIIC/IOBATEIBCKHX JlaTunk
39 T —_— 3 bubnmoreka [IOK [IPOEKTOB, 4YTO JacT TeMmepaTyphi
' https://m.edso00.ru/7f41837c =~ 0Oydarommmes y
BOCCTAaHOBUTEJIbHbBIC TJIATUHOBBIM,

BO3MOXHOCTb



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

peakiuu

npuoOpecTd  HaBBIKU
CaMOCTOSITEIILHOTO
peleHHs
TEOPETUYECKOMN
po0JIEeMBlI,
odopmIIeHUS
COOCTBEHHBIX  HJEH,
YBOXKHUTEIHLHOTO
OTHOILEHHSI K YYKUM
U7esIM,

0(hOpMIICHHBIM B
paboTax JIpYTux
UCCIIeIOBaTENICH,

HaBBIK  ITyOJIMYHOTO
BBICTYIUIEHHS —IIEpe]
ayJIuTOpUEH,
apryMEHTUPOBAaHUSA U
OTCTauBaHUsA  CBOEH
TOYKU 3PEHUS.

JATYUK
TEeMIEPaTyphl
TEpMOIIAPHBINA

Hroro no pazgeny 15 bubnuoreia LOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 2 bubnuorexa LOK
https://m.edsoo.ru/7f41837c
IIpomexyrounas
attecranus. KoHTponsHas 1 1
pabota 3a Kypc 8 kiacca
OBILEE KOJIMYECTBO
YACOB 11O 68 5 5

[TPO'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KouaunuyecTBO yacoB DJIeKTPOHHBIE JlesATeIbHOCTH Hcnoab3oBanue
HaumeHoBaHue yHTeIs ¢ 6
Ne Konrpo- IIpakru- (uudposbie) y 000py/10BaHMS
pa3aesioB U TeM y4eToM
n/n Bcero  abHBIE YyecKue o0pa3oBaTe/IbHbIE
NMPoOrpaMmblI NMporpamMmblI
padoThI padoThI pecypchl BOCIMTAHMSE
Pa3zgea 1. BemmecTBo 1 XUMH4YeCKHe peaKkuu
[ToBTOpenue u [Tpubop mist
11 yriyosieHue 3HaHU! 5 1 bubmmoreka [JOK WJUTIOCTpaIuu
' OCHOBHBIX Pa3/iejioB https://m.edsoo.ru/7f41a636 3aBUCUMOCTH
Kypca 8 kiiacca CKOPOCTH
OcCHOBHBIE XUMHUYECKOU pCaKnu
bubmmoreka [JOK .
1.2 3aKOHOMEPHOCTH 4 » OT yCJI0BUH
. https://m.edsoo.ru/7f41a636
XUMHUYECKUX peaKkiui Jatuyuk
DIIEKTPOTUTHICCKAs SJICKTPOIPOBOAHOCTH,
13 JIUCCOIAAITHS. 8 1 1 bubmuoreka [JOK 7103aTOp 06BEMa
' XUMHYECKHE peaKkuu https://m.edsoo.ru/7f41a636 KHJKOCTH, OtopeTia
B pacTBOpax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
Ob6mmas Anmapat st
XapaKTEePUCTUKA MIPOBEACHUS
P P bubmuoreka [JOK P .
2.1 XUMHUUYECKUX 4 1 XUMHUYECKUX PEaKIUi

snemeHToB VIIA-
rpynisbl. ["ajgoreHst

59 OO0masa 5
XapaKTEePUCTHKA

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

(AIIXP), mpubop s
MOJTyYEeHHUs Ta30B WIN
annapat Kurma

Tepmopesucrop-



https://m.edsoo.ru/7f41a636
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XUMUYECKHUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

2.3

2.4

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
371eMeHTOB VA-
rpynmsl. A30T,
docdop u ux
COEIMHEHUS
Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
snemeHToB [VA-
IPYHIIBL. YTIEpOa U
KPEMHHI U UX
COEIMHEHUS

Hroro no paszneny

25

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

HBIN TaTYUK TEM-
nepaTypsbl, JaTIYUK
pH, natuuk siek-
TPOIPOBOHOCTH,
Jlatuuk HUTpaT-
HOHOB

Pa3zgen 3. MeTauibl M X COeIUHEHU S

31 OO0mue cBoiCcTBa 4 bubmuoreka [JOK
' METAJLIOB https://m.edsoo.ru/7f41a636
3.9 Baxueiimme MeTamis 16 but6mmoreka [IOK

U UX COCAUHECHUA

https://m.edso0.ru/7f41a636

JlaT4auk snexTpo-
IIPOBOJHOCTH,
MarHuTHas Me-
majika, npudop
JUISL TIOJTYY€HUS

ra3oB WM amma-

par Kunmna
JlaTuuk maBiIeHUs



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

Hroro mo pazueny 20

Pasznen 4. Xumus U OKpysKamomas cpeaa

B
4.1 MZEG(;ITEB? B JKU3HHU 3 bubmorexa HOK
' p https://m.edso00.ru/7f41a636
YyeJIoBEKa
Wroro no pazueny 3
PesepBHOE Bpems 2 Bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
[TpomexyTouHas aTTecTarus.
KonTtponbHast pabora 3a Kypc 1 1
9 kJacca
OBLIEE KOJIMYECTBO 68 5 7

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
KU3HH 4YelloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax mo3HaHUs B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 1 bubnuorexa [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2
5) <<§213I[6JI€HI/I€ cieceﬁ (Ha mpumepe 1 1 bubmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0d2a6c
8 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BuGmorexa LOK
9 BellecTB. XUMHUUeckas popmya. 1

BaneHTHOCTh aTOMOB XUMHUYECKUX

https://m.edsoo.ru/ff0d2eae
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9JICMCHTOB

10 OrtHocuTeNnbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
1 XUMHYECKHUE DJIEMEHTBI. 3HAKH bu6mmoreka [IOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHCHUM https://m.edsoo.ru/ff0d350c
13 KomnnuectBo Bemectsa. Moib. bu6mmoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
XUMHUECKas pEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus MPOTEKAHUS bubnnorexa [JOK
XMUMHUYECKHX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6mmoreka [IOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
Brruucienus: KoamvecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Kiaccudukanuss XuMHUECKIX
18 peaxung (CO;HHeHI/I;I pasioKeHus Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 SHIUKJIONEINUCT. O6O6yItIIIeHI/Ie U bubmorexa [JOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHHUH
20 KonrtponsHast padora Nel mo reme bubmuorexa [IOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopon — anemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u 206npaHHe bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bojiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
MHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoza. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
. ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas padborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
r
8 sancensn neoprammiccian. Brmorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
5 "Ocomie ciacent neopranicerix b orera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
I1
1| umamacsan snewenon, Homme o Brmorer LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX 31eMeHTOB /[I. 1.

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ada52c

Menpeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 060JIO‘-I€KU Butmnorexa LOK
95 aToMOB 3J51eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucteMmsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [I. bubnnorexa [JOK
W. MenneneeB — yuéHblil, nenaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHas bubnuoreka [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubnmuorexa [JOK

peakuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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bubmuoreka [JOK

64 OKHCIIMTEIM U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | oot |
CBS3Ey https://m.edsoo.ru/00adb486
66 O00011eHrEe U CUCTEMATU3ALIIS 1 bu6mmorexa [IOK
3HAHHN https://m.edsoo.ru/00adb33c
67 [IpoMexyTouHast aTTecTaius. 1 bubmuorexa [JOK
KonrponsHas pabora https://m.edsoo.ru/00ad9ch?2
68 O06o01IeHrEe ¥ CHCTeMaTU3aIus 1 bubnuorexa [JOK
3HaHU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XxuMu4eckux 3nementos 1. 1. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 EBOIZCTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo Teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecH#. DaKTOPHI, BIHUSIOIINE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3KcnipHMeHTaanmx Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1auW»
KonrtponbHast padota Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconnanysa. XUMUYECKUE https://m.edso0.ru/00addecO
pEaKIuy B PacTBOPAX)»
18 OO1m1ast XapaKTepUCTHKA raJIOreHOB. bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT e 6ota Ne 2 eme
20 «IEI)ziTHZH(;IKCa:OIjinJ; KI/ICJ‘I::B;[ . bubmmorexa LIOK
YACHHE . ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
B
21 unesccknx peasta, o o buGiorera LIOK
PEATHIIL, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBonopon, CTpoeHuE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
5 https://m.edsoo.ru/00ade802
CBOMCTBa
O .C )
25 fuumccne nxccine Bumorexa LIOK
. https://m.edsoo0.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
0
OCHOBE l'IpOMBII_HJ'IfHHOl"O crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmesl. A3or,

28 acIpOCTpaHEHHE B IIPUPOJIC bubmmorexa LIOK
pactpovtp PHPOAS, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, IMOJyYCHUE bubmmorexa LIOK

> HOIYH https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
o | Dot e
yqu > YA https://m.edso0.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KUCOTa, e€ Pu3muecKue u bubnnorexa [HOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN

e e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCIMHEHMSIMU a30Ta
o .0 \%

33 (p(())cc((lf)(()) pHaHKIfII:CHJI((I)):: (b(l())prl):n(qe)cfne u Bubmiorexa LIOK

P . https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arpsisHeHne
MIPUPOIHON cperbl hocdaTamu

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

35

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KUCIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe IIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bubmuorexa [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas padorta Ne 5.

Pemenne OKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHUS)>

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf2

42

43

KonTponbnas padorta Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3ndyeckre CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beraucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso0.ru/00ael1156
peakiuii, €ciii OJIMH U3 PEarecHTOB
COJICPKUT TPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIOB Bubmiorexa LIOK
https://m.edso0.ru/00ae1278
47 [IlemouHbIC METAJLIBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHne U CUCTEMaTU3AIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEeHUS https://m.edso00.ru/00ae1886
53 IIpakTruyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae15e8
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ycTpaHeHUs"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (II) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o reMe «Bakneie https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT IPUMECH. BoraucieHust https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06001IeHne U cucTeMaTU3aIHs
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edso0o.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 O0001IeHre U cUCTeEMaTU3 AU 1 bu6mmoreka [IOK
3HaAHUI https://m.edso0.ru/00ae0d0a
67 [Ipomexyrounas arrecTanus. 1 bubmmoreka [IOK
KonrpomnsHast pabora https://m.edsoo.ru/00adb33c
68 O06001IeHNEe U CUCTEMATU3ALIHS 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obectBo «M3natenscTBo «IIpocBerieHney
» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe

obmmectBo «M3narenscTBoO «IIpocBerienne

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmiectBo «M3narenscTBo «lIpocBemenne»

* Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe

O6H.[€CTBO «31aTenbCTBO ((HpOCBeH_[eHI/IC»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u caiit st yuurens «51 uay Ha ypoK XUMUNY
http://him.1september.ru Exnnas xomrekuus [IOP: [IpenmerHas KoeKus « XUMHUSD
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4HBIE 3KCIIEPUMEHTHI:
xumus. Komrekiust Poccuiickoro o0mmeo0pa3oBaTensHOTO mopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii
http://www.chemistry.ssu.samara.ru OcHOBBI XMMUU: SIEKTPOHHBINA YIeOHUK
http://www.chemistry.ru /luctaHinuoHHas OJMMITHA/A IO XUMHH: TEICKOMMYHHKAIIMOHHBIH

o0pa30BaTeNIbHbIN MPOEKT

https://edsoo.ru/ Eaunoe comepxanue o0miero oopasoBaHus
http://school-collection.edu.ru/ Exunas komnekius [JOP
https://resh.edu.ru/ Poccuiickast anekTpoHHas MIKOJIa
https://infourok.ru/ Mudoypok

https://www.yaklass.ru Sxmacc

https://edu.skysmart.ru/ Cmapt TeTpans
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