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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPETyCMATPUBAET paclpeesieHue ero o Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OonpeaeseT BOSMOKHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILeNieil W3y4YeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMHUpyEeMble XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHON  J€ATEIbHOCTH, OKCHEPUMEHTAIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

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

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMH 00ECHEeUMBAIOTCS CHEeUU(UKON comep)kaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 0011ero oOpa3oBaHUS OPUEHTUPOBAH Ha OCBOEHHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CojeprkaHUE CKIIAAbIBAETCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



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

— aTOMHO--MOJIEKYJISIPHOTO YYEHMs 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.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS H3y4aeMbIX BELIECCTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (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 MPUBJICUEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENIbHOCTH YEJIOBEKA U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, 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 W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne oOyJyaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBJICHUS OKPY’KAIOIIEr0 MUPA, UCHOJb3Yys 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH 11eJIeCO00pa3HOro MOoBeIeHHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
HA OCHOBE YCBOGHUS OOINEYEIIOBEYECKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoUiIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00yueHusI.

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

* JUTsl pACIIUPEHUS COJCPIKAHUS IKOJILHOTO XMMHYECKOT0 00pa30oBaHMs;

* JUIS TIOBBIIICHUS MO3HABATEIILHON aKTHBHOCTH OOYYalONIMXCS B €CTECTBEHHOHAYYHOMH
obnacry;

* IS pa3BUTHUS JUYHOCTU peOEHKA B mpolecce oOydyeHHUs XMMHH, €ro CIOCOOHOCTEH,
(GbOpMUPOBAHUS U yIOBICTBOPECHHUS COIIMAIEHO 3HAYUMBIX HHTEPECOB U 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
oOpa3oBanus, cocraisieT 136 gacos: B 8 kinacce — 68 wacos (2 yaca B Hezeno), 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 BELIECTB. ArperaTHoe coctosHue BemiecTB. 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.

Xumnueckasi (opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHast mMacca. B3anMOCBSA3b KOJIMYECTBA, MAacchl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHHe (U3NYECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U OIHMCAaHHWE TPU3HAKOB IPOTEKAHUS XUMHUECKMX peakuuil (pasjokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
paszieneHus cMeceil: C TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHME, TUCTHILISALMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

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
IpOoMBIIIEHHOCTH. KpyroBopoT kuciopoaa 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
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

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 BOAbpl. Boma kak pactBoputens. PactBopbl. Haceimennsie 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
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnus OCHOBaHMIA: MIENOYM ¥ HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. [lomyuenue Kucior.

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

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEIe/IEHUE COJEpKaHUsl KHCIO0pOo/ia B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB U OIHCAHME HMX CBOWMCTB, MOJYYEHHE, COOMpaHHE, pacliO3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C Pa3jIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 33]1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

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

[lepBple TOMBITKA KIACCU(PUKALNUU 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 cucremMa XxXumuueckux odnemeHtos [J[. .
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. CocraB aroMHbIX szaep. M3orombl. Dnektponsl. 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 U3MEHEHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX 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) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

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

Xumuueckuii IKcnepumenm:

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).

Mesxxcnpeomemmuuie 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: HAy4HbBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZnOaKTHBHOCTh, MOJIEKYJNA, JJIEKTPUYECKHI 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC TOPOJbI, TIOJC3HBIC
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
DIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COEAUHEHMH B COOTBETCTBUM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUIMYECKOW PEMIETKM M BHJA XUMHUYECKOU
CBSI3H.

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

Knaccugukaius XUMHYECKUX peakyil Mo pa3IudHbIM MpU3HAKaM (110 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.

[TonsitTue o cxopoctu xumuueckoil peaxiuu. [TonsTue 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 XUMUYECKOTO PaBHOBECHS.



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

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOLECCa AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XusopoBogopod. ConsiHash KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIYYEHHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBAa IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIOTa, (pU3MYECKUe M XMMUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
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 3arpsA3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCIeHHs. A30T, paclpoCTpaHeHHE B MpHUpoJe, (U3NYECKUEe H
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSAMH a30Ta (KHUCJIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaroB B kauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yriepona B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QeKT. YronbHas KHCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAUHEHMSIX Yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oeskax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuusa (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumennt:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasliaMd XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HUE XUMHUYECKUX CBOMCTB pa3z0aBlieHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
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 C Mebl0 (BO3MOKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO rasza, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil 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 COeIHMHEHHS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN pPAll HAOpsSOKEHU MeTauioB. DU3MYECKME U XUMHUYECKHUE
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 ¥ IPOMBIILICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
cBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUIBI U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KajblMs. BaxkHeimue coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA AITFOMHIHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (II) u sxenmesza (III), ux cocras, cBolcTBa U
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUIA KaJbLUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, KajbIus, aJlOMUHUS, IMHKA, xene3a (I1) u xenesa
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aTFOMUHUS U TUJIPOKCUJA IMHKA, PEIICHHE HKCTIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHeHIIne 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 OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

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

Mestcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INTPOTPAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHHs
JOCTUTaKOTCA B XOI€ 06yquI/1;1 XUMHUHU B CIUHCTBEC y‘-IG6H0ﬁ U BOCIIUTATEIHLHOU JCATCIIBHOCTHU B
COOTBCTCTBHUU C TpaJUIIUOHHBIMU pOCCHfICKPIMPI COIMOKYJIIbTYPHBIMH W OYXOBHO-HPABCTBCHHBIMHA
LEHHOCTAMHU, MPHUHITHIMH B OOIIECTBE MpaBUIaMH M HOPMaMH IOBEJCHUS M CHOCOOCTBYIOT
IpolLeccaM caMONO3HaHUs, CAMOPA3BUTHS U COIIMATIN3ALIUN 00YyUaroIUuXCsl.

JIngHoCTHEBIE pE3yiabTaTbl OTPAKAIOT TOTOBHOCTH O6yanOH_II/IXCSI PYKOBOACTBOBATLCA
CUCTEMOM ITO3UTUBHBIX OECHHOCTHBIX OpI/IeHTaHI/If/'I U paclHIMpCHUC OIIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOI'0 OTHOLIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M HAyYHOMY
HacJICIU, IIOHUMMaHUsA 3HA4YCHUA XUMHUYECKOU HAayKM B JKHU3HHU COBPCMCHHOI'O O6H.[CCTBa,
CHIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHQOpMAIME O MepefoBbIX JOCTIXKEHUSX U OTKPBITHUAX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
H 00I1eCTBa;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COLMAJIbHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOILIECHUN B
KOJIJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOH,
y4e0HO-HCCIIeIOBATEIbCKOM, TBOPUYECKOH W JIPYrMX BHJAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HON COBMECTHOM MESATETBHOCTH IMPH BBHIMOJHEHUH Y4eOHBIX, IMO3HABATEIBHBIX 33jad,
BBITIOTHEHUH XHUMHYECKUX OSKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B TIpOIEcCe ATOW Yy4eOHOH esATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U IOCTYIIKHU CBOUX TOBapI/IHIGf/i C IO3MIMK HPABCTBCHHBLIX U ITPAaBOBLIX
HOPM C YYETOM OCO3HAHHMS MOCJIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUECKHE  MPEJCTABICHUS O  BEIIECTBE W XMMHYECKOM  peakiui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKH M COCTABJISIFOIIME OCHOBY IS
IMOHUMAaHHWs CYIIHOCTH H&y‘lHOﬁ KapTUHBI MHpa, MPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTSIX
pa3BUTHUSL NPUPOJbI, B3aUMOCBS3AX YEJIOBEKa C MPUPOAHOM Cpelloi, O poJIi XMMUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

IIO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IMOJIYYCHUC HOBBIX 3HAaHUHA 10 XHUMHU,
HEOOXOMUMBIE I OOBSCHEHHS HaOMI0JAaeMbIX TPOIECCOB H  SIBJIICHUN, IO3HABaTEIbHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENBHON paboOThI ¢
y4eOHBIMH TEKCTaMH, CIPAaBOYHOM IJIUTEPATypoOl, JOCTYMHBIMH TEXHUYECKUMH CpPEJICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYEHHWIO W TIO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTHh K
caM000pa30BaHUIO, MPOSKTHONW M HCCIEAOBATEIBCKON JESITEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAMpPaBIEHHOCTH U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUEC IECHHOCTH XU3HH, OTBETCTBCHHOI'O OTHOUICHUA K CBOCMY 3JO0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIM 00pa3 >KHU3HH, OCO3HAHHE TIOCIEICTBUH U HENPUSATHE BPEIHBIX IPUBBIUEK



(ynorpeOyieHUsT aJKOrojisi, HApPKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJCHHUS IPaBUI
0e30MMacHOCTH TIPH 00PAIIEHUH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY U pealIbHOM JKU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTHYECKOMY M3Y4YECHHUIO MpOoQeccHil U Tpyaa pa3iudHOrO pOjad, YBaKCHHE K
TPYAY U pe3yabTaTaM TPYAOBOU JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAaHUI 10 XUMHUH, OCO3HAHHBINA BBIOOP MHAWBUAYATLHONW TPACKTOPHUU MPOIODKEHUST 00pa3oBaHuUs
C Y4éTOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XHMHUH, OOLICCTBEHHBIX HHTEPECOB H
HNOTPEOHOCTEH, YCHENIHON MPOPecCHOHATBHOM NeITEIbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTb a/IaITUPOBATHCS B MIPOPECCHOHATIBHOM Cpene;

6) 9KO0JIOTNYECKOT0 BOCTIUTAHHUS:

HKOJIOTHYECKHU I1€JIeCO00pa3HOe OTHOIIECHHE K MPHUPOJE KaK MCTOYHHMKY XH3HH Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHHWS, NMOHMMAaHHE LEHHOCTH 370POBOrO M 0Oe30macHOro odpasa KH3HH,
OTBETCTBEHHOE OTHOMIEHHE K COOCTBEHHOMY (PM3NYECKOMY U TICHXUYECKOMY 3/I0POBBIO, OCO3HAHHE
LEHHOCTH COOJIO/IEHHs MpaBui 0€30MacHOro MOBEACHHS MpHU paboTe C BEIIECTBAMH, a TAKXKE B
CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPH U3yYCHUH XMMUH, JUIS PEIICHUs 3a/1a4,
CBSI3aHHBIX C OKpY)KaloUled MPUPOAHOW CpeloH, JUIs TOBBIICHUS YPOBHS OSKOJOTHYECKOMH
KYJIBTYpBl, OCO3HaHUS TJIOOATBHOTO XapakTepa SKOJIOTHYECKHX IMPOOJIeM U MyTed WX peUleHHUs
MOCPEJICTBOM METOJIOB XMMHHU, SKOJOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
MI03HABATEIbHOW, KOMMYHHKATUBHOMN U COIIMAIBHON TPaKTHKE.

METANPEAMETHBIE PE3YJbTATDI

B cocrtaBe wMeTanpeaMETHBIX pe3yabTaTOB BBIACISAIOT 3HAYMMBIE Il (OPMHPOBAHUS
MHUPOBO33pEHUSI OOIICHAyYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIMII, THIIOTe3a, (pakT, cucrema,
IPOLIECC, SKCIEPUMEHT U JpPYyroe.), KOTOpble HMCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax M MO3BOJSIOT HA OCHOBE 3HAHUM M3 THX NPEIMETOB (OPMHUPOBATH MPEICTABICHUE O
[IEJIOCTHOM HAy4YHOW KapTUHE MHpa, W YHUBEpCAIbHbIE Y4eOHbIE ACUCTBUS (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIE, PETYJISATHBHBIE), KOTOpBIE 00ecneunBaloT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TJITAHUPOBAHMIO M OCYILIECTBICHUIO YUeOHO! IEATEIHHOCTH.

IMo3naBaTeTbHBIE YHHBeEPCATbHBIE YUeOHbIE 1€l CTBUS

Ba3oBble 1oruveckue geiicTBUA:

YMEHUS UCTIOIH30BATH MPUEMBI JIOTUYECKOTO MBIIIICHHSI IPH OCBOCHUH 3HAHUHN: PACKPBIBATH
CMBICT XMMHUYECKHUX MOHATHH (BBIIENIATh UX XapaKTEPHbIC NPH3HAKN, YCTaHABIUBATH B3aHMOCBS3b
C JPYTUMH TIOHSATHSMH), HCIOIB30BaTh MOHATHS ISl OOBSCHEHHS OTICIbHBIX ()aKTOB M SBICHHI,
BBIOMpATh OCHOBaHHSI W KPUTCPUH IS KIACCH(DUKAIMA XUMHUYCCKHX BEIIECTB M XHUMHYCCKHX
peaKIuii, yCTaHABIMBATh MPUYNHHO-CIICACTBEHHBIE CBS3H MEXIY OOBEKTaMH HM3YYEHUs, CTPOHUTH
JOTUYECKUe pacCyXIeHHus (MHAYKTHBHBIC, NCAYKTUBHBIC, 110 aHAJIOTHH), IETaTh BBIBOJABI H
3aKJTFOUCHHS;

yYMEHHE TMPHUMEHITh B MPOIECCe MO3HAHUS TOHATHS (MPEIMETHBIE U METAlpPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, WCIIOJIB3YeMble B XHMHH, IPEOOpPa3OBBIBATH MIMPOKO
NPUMEHSIEMbIE B XUMHH MOJEJIbHBIC TPEICTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJ JJIEMEHTA),
XMMHUUYecKass (GopMyla W ypaBHEHHE XWMHUYECKOH peakuu — Tpd pEUIeHuH Yy4eOHO-
MO3HABATENBHBIX 33/1a4, C YYETOM ITHX MOJICIBHBIX MPEICTABICHUH BBISBISATh U XapaKTEPH30BaTh
CYILIECTBEHHBIC MPU3HAKU M3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIU,
BBISIBJISITH OOIIUE 3aKOHOMEPHOCTH, IPHYMHHO-CIICICTBEHHBIE CBSI3H U IIPOTHBOPEYHS B H3y9aeMbIX
nporeccax U SBICHUSX.



ba3zoBble ucciienoBare/bCKie JeHCTBUA:

YMEHUE UCIIOIb30BATh MIOCTABIIEHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAaK¥Ke
B KayecTBe OCHOBHI JUIsl (POPMHPOBAHUS THUIOTE3BI 1O MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

MPUOOPETEHHE OMbITa MO IUIAHUPOBAHWIO, OPTraHU3alMd W MPOBEICHUIO YUCHUYECKUX
HKCIEPUMEHTOB, YMEHUE HAONIONATh 32 XOJOM MpOIEcca, CAMOCTOATENBHO MPOTHO3UPOBATH €T0
pe3ynbrat, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pE3yJbTaTaM IPOBEIEHHOTO OIBITA,
UCCIJIEIOBAHMs, COCTABIIATh OTUET O MPOJeNIaHHOM padoTe.

Pa6ora ¢ nndopmanmeii:

yYMEHHE BHIOUpaTh, aHATM3UPOBATh M UHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BHIIOB H
dbopM mpencTaBICHUS, MOTYYaeMYI0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAS JUTEpaTypa
XUMHUYECKOTO COJIep KaHMsI, CIPaBOUHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHUECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE TPUMEHSATh Pa3IMYHbIe METOABI M 3alPOCHI MPH MOWCKE U O0TOOpe MH(MOPMALUU H
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJUMBIX JUISI BHITIOJTHEHHS YU4€OHBIX M MMO3HABATEIBHBIX 3a/1a4
OnpeAeNnEéHHOro THIA, NPUOOpPETEHHE OIbITa B O0JIACTH HUCIOJIB30BaHUS HH(MOPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBIAJCHHUE KYJIbTYpPOH aKTUBHOTO HCIIOIB30BAHUS Pa3TUUYHBIX
MMOWICKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAIBHYIO (OopMy mpeacTaBiIeHUsS
nH(QOpPMAMM W WLUTIOCTPUPOBATH pEIIaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpadUKu U UX KOMOUHAIUSIMUY;

YMEHHME HCIIOJIb30BaTh U aHAJIM3UPOBaTh B Ipolecce Y4eOHON M HCCIEeI0BaTEIbCKOM
NESTeIbHOCTH HH(OPMALIHIO O BIUSIHUM MPOMBIIIEHHOCTH, CEJIbCKOIO X03sIIiCTBa U TpaHCIIOpTa Ha
COCTOSIHME OKPY>KaIOLIEH MPUPOTHON CpeJIbl.

KoMMyHuKaTHBHBIC yHUBEpPCaJbHbIC YUeOHbIC 1eliCTBUA:

YMEHHUS 33/1aBaTh BOIIPOCHI (B X0/1€ [Uanora u (M) JUCKYCCUH) IO CYIIECTBY 0O0CYyKIaeMon
TeMbI, OPMYIUPOBATH CBOU MPEITI0KEHUS OTHOCUTEIILHO BHITIOIHEHUS MPEIOKEHHON 33/1auu;

YMEHUS TIPEJICTABIIATH MOJYYEHHBIE PE3YJIbTAThl MO3HABATEILHON JIEATEILHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JejlaTh [MPE3CHTALMI0  PEe3yJIbTAaTOB  BBIIOJHEHUS  XUMHUYECKOTO
SKCIIEpUMEHTa (J1abopaTOpHOrO OMbITa, JabopaTOpHOM pabOThl MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHSI y4e€OHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTENbHOM U
HCCIIEIOBATENLCKOM JeSITebHOCTH MPHU PEIICHUH BO3HUKAIOIINUX MPOoOieM Ha OCHOBE yuéTa 00X
WHTEPECOB W COTJAcOBaHUA MO3ULUN (0OCYXACHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI,
KOOPJMHAIIMS COBMECTHBIX JICMCTBUH, ONpe/IelIeHUE KPUTEPUEB MO OI[EHKE KAYeCTBA BBHITOJTHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIC 1e/iCTBUA:

YMEHUE CAMOCTOSITEBHO OMNPENENATh LU JAEATeNIbHOCTH, IJIAHUPOBAaTh, OCYLIECTBIATH,
KOHTPOJIMPOBATh U IMIPU HEOOXOIMMOCTH KOPPEKTUPOBAThH CBOIO AESTEIbHOCTD, BEIOUpATh Hanbosee
s exTuBHBIC CITOCOOBI PENICHHS YUeOHBIX U TTO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIIATH
WIH KOPPEKTHPOBATh MPEIJIOKECHHBIN alrOpUTM JIEHCTBUI MpU BHIMOIHEHUH 3aJlaHUNl C y4€TOM
MOJIyYEHUs HOBBIX 3HAaHWM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U pEaKIHUsAX, OIICHHUBAThH
COOTBETCTBHE TMOJYYEHHOTO pe3ylbTaTa 3asBIIEHHOM 1€, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, PeJIaraéMble B YCIOBUU 3a/laHUM.

HNPEIMETHBIE PE3YJIbTATHI



B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOGHHUIO O0S3aTEIBHOTO  COZAEpIKaHUS,
YCTQaHOBJICHHOTO  JTaHHOM  (enepanbHOl  paboueil mporpaMMoi, BBIAENSIOT: OCBOCHHBIE
00y4aroIMMUCs HayyHbl€ 3HAHHsI, yMEHUS U CIIOCOOBI IEHCTBUM, crienn(puiecKkue Ajs MpeAMeTHON
obnacti «XUMHA», BUIBl JESITEIBHOCTH IO IOJyYEHHIO HOBOIO 3HAHUS, €r0 MHTEpIpeTaluy,

peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.
K koHmy oOyuenuss B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHUH:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TMOHATHM: aToOM, MOJEKYJa, XUMHUYECKUN
AJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOHAS U HEOJHOPOAHAS ),
BAJICHTHOCTh, OTHOCUTEJIbHAsA aTOMHAasi M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA,
MOJIb, MOJIIpHasi Macca, MaccoBas J0JiI XUMHYECKOIO JJIEMEHTAa B COEIUHEHUH,
MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, IEKTPOOTPHUIIATEIBHOCTD, CTETIEHb
OKHUCJICHUS, XUMHUYEcKas peakius, KiaccuuKaluus peakiuil: peakuuud COoeIUHEHMUS,
peakuuu pa3jaokKeHHs, peakluy 3aMelIeHUs, peaklluu 00OMeHa, 9K30- U SHIOTEPMUUECKHE
peaKiuu, TEIUIOBOM YPPEKT peakiuu, AApo aToMa, HIEKTPOHHBIA CIIOW aroma, aTOMHast
opOuTanp, paguyc aromMa, XUMHUYECKass CBS3b, NOJSpHAS M HEMOJISIPHAs KOBAJICHTHAsS
CBA3b, HMOHHAasl CBS3b, HOH, KAaTHOH, AaHHMOH, pPAcTBOpP, MaccoBas JOJs BeIIEeCTBa
(IpoleHTHAs KOHIIEHTPAIlKs) B pacTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKUX IOHATHUA W HNPUMEHATH 3TH
MOHATHUSA [IPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

MCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JUIsl COCTaBIEeHUS (DOPMYJI BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEAKIUM;

OTIpPEAEIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHHSX, CTENEHb
OKHUCJIEHHS DJJIEMEHTOB B OMHApPHBIX COEAMHEHUSAX, IPUHAAJICKHOCTh BELIECTB K
ONpeNIeIEHHOMY ~ KJacCy COCAMHEHWH 1o QopMmynaM, BHJI XHUMHYECKOH CBSI3U
(xoBaJIeHTHAsl M HIOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cwmbici I[lepmoamueckoro 3akona JI. M. MeHneneeBa: I€MOHCTPUPOBAThH
MMOHMMAaHUE TEPUOANYECKON 3aBUCHUMOCTH CBOWCTB XHMMHYECKUX D3JIEMEHTOB OT HX
nosiokeHuss B [lepuonuyeckold cuUCTEME, 3aKOHOB COXPAHEHMS MAacChl BELIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTapo;

ONMMCHIBATH U XapakTepu3oBaTh TabnuuHyro ¢Gopmy Ilepuoamueckoit cucTemsl
XUMUYECKUX OJJIEMEHTOB: pa3iMyaTh IMOHATUS «TJIaBHas mnoarpymnma (A-rpymma)»y u
«mmobounast moxarpynma (b-rpynma)», Mansle W OoOJbIIME€ TIEPUOIBI, COOTHOCHTH
o0o03HaYeHUsI, KOTOpble MMelTcs B Tabnuie «llepumomuyeckas cucteMa XUMHYECKHX
snemenToB JI. . MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB (cOCTaB W 3apsal sapa, oOllee 4YHCIo DSJIEeKTPOHOB U
pacnpesesieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIMPOBATh XWMUYECKUE DBJIEMEHTHI, HEOpPraHMYECKHE BEUIECTBAa, XUMHUECKHE
peakuuu (MO 4YMCIAYy M COCTaBY YYAacCTBYIOLIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY
sbdexry);

XapakTepU30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3JUYHBIX
KJIacCOB,  TOJATBEpXJasi  ONHMCAHME  MpPUMEpaMU  MOJIEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIIEHUN B PA3TUYHBIX YCIOBHUSAX;



BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYISIDHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCCOBYIO
JOJTF0 XUMHUYECKOTO dJIEMEHTa 10 (OpMYJie COCTUHECHHUsS, MacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKON peaKkinu;

MPUMEHSTh OCHOBHBIC OIEpAIlMH MBICIUTEIBHOW JEATEIBHOCTH — aHalM3 M CHUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHUCTEMAaTH3alHMI0, KIACCH(PHUKAINIO, BBIABICHUE NPHYUHHO-
-CJICJICTBEHHBIX CBSI3€M — JUISl U3YYEHHUsI CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKLIHIM,
€CTECTBEHHO-HAyUHBIC METOJbI MMO3HAHHS — HAOJIIOJICHHE, U3MEPEHHE, MOJICITUPOBAHHE,
AKCIEPUMEHT (peallbHbI U MBICIICHHBIH );

ClIeZIOBaTh ~ MpPaBHWJaM  TIOJb30BAHUS XHUMHYECKOW TMOCYAOH W  J1abOpaTOPHBIM
o0opy/moBaHUEM, a TaK)Ke MpaBWIaM OOpalICHHs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIHUSMHU 110 BBITIOJTHEHHUIO J1a00paTOPHBIX XUMHUYECKHX OMBITOB IO MOTYYCHHUIO U
coOMpaHui0 ra3o00pa3HBIX BemIeCTB (BOAOpOAA U KHCIOpPOJa), MPUTOTOBICHUIO
pPacTBOPOB C ONpEACIEHHON MacCOBOM J0JIel PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U
MPOBOJIUTh XWMHUYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHWIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTAICNH, METHIIOPAHXK U IPYTHE).

K kxoHny oOydenus B 9 kJjacce INpeJIMETHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUH:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHATUNA: XUMHUYECKUN DJIEMEHT, aToM,
MOJIeKYJa, UOH, KaTUOH, aHHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD,
3IEKTPOOTPHUIIATEIILHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKAasl pEaAKIIUsl, XMMHUYECKasi CBA3b,
TEIUIOBOK 3(PQeKT peakmuu, MOJIb, MOJSPHBIA 00BEM, paAcTBOP, DJICKTPOIHTEHI,
HEDJICEKTPOJIUTHI, JJEKTPOIUTHYECKAs JIUCCOLMALIASA, pEaKUWd HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, OOpaTUMble UM HEOOpaTHUMbIE pEaKIHH,
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIHUTENb, BOCCTAHOBUTEb, OKHCICHUE
U BOCCTAaHOBJICHHE, aJUIOTPOMUs, aM(POTEPHOCTh, XHUMHYECKas CBs3b (KOBaJCHTHAS,
MOHHAs, METaJUIMYecKas), KPUCTAJUIMUECKas penIéTka, KOPPO3Hsl METallIOB, CILIaBBI,
CKOPOCTh XMMUUYECKOW peaKluu, MpeaesbHo gomyctuMas koHeHTpauus [1JIK BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX TOHATHUA W TPUMEHSATH 3TH
MOHATHUSA MIPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUN;

MCIOJIb30BaTh XUMHYECKYIO0 CUMBOJIHKY ISl COCTaBIeHUS (hOPMYII BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEAKIUN;

ONpENENATh BaJCHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUI
no dopmynaMm, BHUJ XUMHYECKOW CBsi3M (KOBAJIGHTHAsl, WOHHAs, MeETajuIMueckas) B
HEOPraHUYECKUX COCTUHEHUSX, 3aps]l HOHA IT0 XUMUUYECKOU (popMyIie, XapaKkTep cpeibl B
BOJHBIX pAacTBOpax HEOPraHWYECKUX COEAMHEHUH, TUIN KPUCTAIUIMYECKON pPEImETKH
KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbica [lepuoanueckoro 3akona [[. . MenneneeBa u 1eMOHCTPUPOBATH €T0
MMOHMMAaHWE: ONHUCHIBATH M XapakTepuzoBarh TaOnumuHyto (opmy Ilepuogmdeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHAs moarpymmna (A-rpyrra)y»
u «mobounas mnoarpynna (b-rpymma)», Mameie u OoNbIIME TMEPUOABI, COOTHOCUTH
0003HAYEHHS, KOTOpbIE WMEIOTCS B MEPHOAMYECKON TabImuIle, C YHUCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XHUMHUYECKHUX JJIEMEHTOB (COCTaB W 3aps sapa,
olmiee 4uciao 3JEKTPOHOB M paclpenesieHHe UX MO DJEKTPOHHBIM CJOSM), OOBSCHATH



o01Ire 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH B Mpeeiax
MaJIbIX TIEPHUOJIOB U TJIABHBIX MOATPYII € YYETOM CTPOSHHS UX aTOMOB;

e KJjaccu(UIUPOBaTh XWMHYECKHUE D3JEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMHYECKUE
peakuuu (MO 4YHUCIYy M COCTaBY YYAaCTBYIOUIMX B PEAKUUH BEILECTB, 110 TEIUIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENIEHEH OKUCICHHSI XMMUYECKHUX 3JIEMEHTOB);

®  XapakTepu30BaTh (OMHUCHIBATH) OOIINE U CHICIU(PHUECKIE XUMHUUECKUE CBOMCTBA MPOCTHIX
U CJOXHBIX BELIECTB, MOATBEPXKAAs ONUCAHHUE NPUMEpPaMHU MOJIEKYJISAPHBIX M HMOHHBIX
YPaBHEHHUH COOTBETCTBYIOILUX XMMUUYECKHX PEaKuii;

® COCTaBJIATh YPAaBHEHUS MIEKTPOJIMTUYECKOH IUCCOLMALMU KHUCIOT, IIEI04Yeld U COJeH,
MIOJTHBIE U COKPAUIEHHBIE YPAaBHEHUS PEaKIUid MOHHOTO OOMEHa, YpaBHEHHS PEaKIHi,
MIOATBEPKIAIOLIUX CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXIY BELIECTBAMH Pa3IMUHbIX
KJIACCOB;

® pacKpblBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajlaHCca ATUX peaKLuii;

® [IPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCHUMOCTUM OT HMX CTPOEHMS, BO3MOXXHOCTH
IPOTEKaHUs XMMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSX;

® BBIYKCIATH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMEHTa 10 (opMysie COeIUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKkluy;

e coOimojaTh MpaBWja IOJb30BAHUS  XHMHUYECKOM mocynoll M 1abopaTOpHBIM
00OpyIOBaHHEM, a Tak)Ke IMpaBWja OOpalleHHs C BEIIECTBAMA B COOTBETCTBHH C
MHCTPYKIHSMH IO BBIIOJTHEHUIO JTaOOPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYECHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOro ras3a);

® TIPOBOJIUTH PEAKIWH, MOJATBEPIKIAIONINE KAUYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJOpUA-, OpomMHI-, HOAUA-, KapOoHat-, ¢docdar-,
CHJIMKAT-, CylIb(ar-, THAPOKCHI-MOHBI, KATUOHBI aMMOHUS U MOHBI H3YYE€HHBIX METAIJIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAaHUYECKHUX BEIECTB;

® [PUMEHSTh OCHOBHBIC ONEpallMHd MBICIUTEILHONW JEATENIbHOCTH — aHajiM3 U CHHTES3,
CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3AIIHNIO, BBISBIIEHUE NPUYMHHO-CIIEICTBEHHBIX CBSI3eH
— 7S M3Yy4YCHHS CBOMCTB BEHIECTB M XUMHUYECKUX PEAKIH, €CTeCTBEHHO-HAYYHBIC
METO/bI TO3HAaHUS — HAOJI0AeHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbII
Y MBICTICHHBIN ).

Ilynkm «CUCTEMA OLEHKH JOCTH)KEHUA 1HIIAHUPYEMbBIX PE3YJIBTATOBY,
saensaemcs Ipunoocenuem k Paboueti npoepamme komopuwlil 8kioyaem 6 ceos:
- Kpumepuu oyenusanus pe3yiomamos
- I paghux konmponvuwix Meponpusmuil
- Cnucox umoeosvix niaHupyemvix pe3yibmamos ¢ yKa3aHuem 3manos ux opmuposarus
U cnocob08 oyeHKu



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
- KouaunuyecTBO yacos DJIeKTPOHHBIE JlesiTeIbHOCTH Hcnoab3oBanue
anuMeHOBaHHe
Ne Kontpo- IIpaktu- (uudpobie) yUuTeJIs C Y4eTOM  oGopyaOBaHHUS
pa3xejioB U TEM MpPOrpaMmMbl
n/m Bcero  abHBIE YyecKue o0pa3oBaTe/bHbIE
NMPOrpaMmblI BOCIUTAHUS
padoThbI padoTbI pecypchl
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMusi — BaKHast YCTaHABJIUBATh JlaTunk
obacThb AOBEPUTEJILHBIC TEMIIEPATYPHI
11 €CTECTBO3HAHUS 5 5 Bu6nmoreka [IOK OTHOWICHWS  MEKIY  (pepmonapHblif),
: . uTeneM u
NPaKTUIECKON https://m.edso0.ru/7f41837c Y1 CTIIUPTOBKA
00yJaroumMucs,
ACATCITLHOCTH CIOCOOCTBYIOIITUX
YeJIoBeKa MMO3UTUBHOMY
BOCTIPUATHIO Becol
00y4atoIUMHKCs ANIEKTPOHHBIC
TpeGoBaHUI u
pocso
MeJaroru4eckoro
BemtectBa u a0O0THHKA;
bubmmoteka [IOK p ’
1.2 XUMHUYECKHE 15 1 no0yX/1aTh
https://m.edsoo0.ru/7f41837c 6
peaxiuu 0o0yyJaronuxcs
co0uro1aTh Ha ypoKe
MPUHLIMIIBL  y4eOHOI
JUCITUTLIAHBI u
caMOOpraHu3aIu
Hroro no paszneny 20

Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB



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

Bo3ayx. Kucnopon. BKJIFOYaTh B ok | [Ipubop mis
x P bubmnoreka LIOK P proop
2.1 IToustue 06 6 HUI'POBBIC OTpeICIICHUS
https://m.eds00.ru/7f41837¢  1yopenypsr
OKCHJIaX p YPRL COCTaBa BO3yXa
B I S OK KOTOpBIC TOMOTAIOT »
99 onopox. ITonstue 8 nosmorexa 1] MOJIEPHKATD Ludposoii
0 KHCJIOTax U COJIAX https://m.edsoo.ru/7f41837¢ MOTHBALIHIO MUKPOCKOIT
Bona. PacTBopbl. Bt OK o0yuarommxcs K
23 Houstie o6 5 nonmorexa Il TIOJTy4EHUIO 3HAHUIA,
https://m.edso0.ru/7f41837c HaJIaKUBAHHIO
OCHOBAHMAX
[TO3UTUBHBIX
MEXIMYHOCTHBIX Hatauk pH,
OTHOIIICHUH B Jo3aTtop o0béMa
Kjacce, TIOMOTAKT  KUAKOCTH,
YCTaHOBJICHHIO GropeTka,
J00porKeIaTeTbHON JATUHK
aTMocdepsl BO
) TEeMIIEPATYPHI
BpeMs YpOKa, _
o OpPTraHU30BBIBATH ITaTHHOBBIM,
CHOBHBIE KJIACCHI
24 11 bubmuotexa [JOK e cTBo AaTHHK
. HEOPTraHUYECKUX
P 3 https://m.edsoo.ru/7f41837c =~ MOTHBHPOBAHHBIX M JIaBJICHUA,
COeIMHEHN SPYAMPOBAHHBIX MarHuTHas
00y4aromuxcs Hal  yemanka
WX HEYCHEeBaIOIINMHU
OJTHOKJIACCHHKAMH,
JIAFOIIIETO UM
COI[UATIEHO
3HAYUMBIN OIBIT
COTPYIHUYECTBA U
B3aMMHOI ITOMOILIH.
Hroro 1o pasneny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema XuMu4ecKuXx 3jaemMeHToB /1.

H. MenneneeBa. CTpoeHne aToMOB. XUMHYeCKas CBA3b. OKHCIUTEIBHO-



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

BOCCTAHOBHUTEC/IbHBIC PCaKIINNA

3.1

[Tepuoanueckuit
3aKOH U
Ilepronnueckas
cucremMa
XUMUYECKHUX
snemenToB 1. U.
Meunpene-eBa.
Crpoenue aToma

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

3.2

XuMHYecKas CBSI3b.
OKHCIIMTENIHHO-
BOCCTaHOBHUTEIbHEIC
peakuuu

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

HHULIUNPOBATH n
HOJIICPXKUBATh
UCCIICI0BATEIbCKYIO
JeSTEIbHOCTh
00ydJarImuxcs B

pamMKax peaiu3anuu
UMH
WHIWBUAYAIBHBIX U
IPYIITOBBIX
HCCIIEIOBATENBCKUX
MPOEKTOB, YTO JAacT
oOy4aromumces
BO3MOYKHOCTh
MPUOOPECTH  HABBIKU
CaMOCTOSTEIHLHOTO
peleHus
TEOPETUYECKOMN
po0JIeMbl,
odopmIIeHUS
COOCTBEHHBIX  HIEM,
YBAOXKHUTEIHLHOTO
OTHOILEHHSI K YY)KUM
UM,

0 OpMIICHHBIM B
paboTax JIpYTUx
HCCIIeI0BaTEIEH,

HaBbIK  MyOJMYHOTO
BBICTYIUICHHUS  IIepe]
ayJInTOpHEH,
apryMEHTUPOBAHUSA U
OTCTauBaHUs  CBOEH
TOYKU 3PEHUS.

Jaruuk
TEeMIIepaTypbl
IUIATHHOBBIH,
JATYUK
TEeMIEPaTyphl
TEpMOIIAPHBIN



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

bu6nuoreka [JOK

Hroro o pasxery 15 https://m.edso0.ru/7f41837c
PeszepBHoe Bpemst 2 bubmmorexa LOK
https://m.edso00.ru/7f41837c
[IpomexxyTouHas
arrecranusi. KOHTpOJ'H:HaH 1
pabota 3a Kypc 8 kiacca
OBILIEE KOJIMYECTBO
YACOBIIO 68

I[TPOT'PAMME
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9 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHBIE JlesiTeIbHOCTH HUcnoab3oBanue
Ne HaumeHoBaHue ynTeNsE ¢ VYeTOM
Kourpo IIpaktn  (undposbie) y y 000pyI0BaHUA
-JIbHbIE -yecKHe oOpa3oBaTe/ibHbIE
n NPOrpamMMbl 0 BOCIIUTAHUSA
paboTbl  padoThI pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHUE N BKJIIOYaTh B ypok  [IpuGop mis
yriyoiaeHue bubnnoreka [JOK HI'POBBIC HMIIIIOCTPaLuu
1.1 3HAaHMIl OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a63 HpOLEnyprL, 3aBUCHMOCTHU
KOTOpbIE
pazzenoB Kypca 8 6 CKOpOCTH
MTOMOTal0T N
KJiacca TOIUIEPKAT XAMHYECKON
OCHOBHBIC MOTHUBAIIHIO p€aknuu OT YCJIOBHUU
bubmuorexa [JOK
3aKOHOMEPHOCTH _ oOywaromuxcs k  Jarduk
1.2 4 https://m.edsoo.ru/7f41a63 OTVUCHIIO
XUMHYECKUX 6 y4 3JIEKTPOTPOBOTHOCT
peaxrmii = SHaHWUH, H, 103aTOp 00BEMaA
HaTKABAHHIO KUJKOCTH, OFOpeTKa
TO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUI B
KJIacce, IOMOTaloT
DNEeKTpoNIUTHYECKA YCTaHOBJICHUIO
sl IUCCOLALIAS. bubmuotexa [JOK 100poXKeTaTebHO
1.3 Xumudeckne 8 1 1 https:/m.edsoo.ru/7f4la63 ~ H arMocdepsr Bo
BpeMsl ypOKa;
peakuuu B 6 p YPOKa;
OpraHM30BbIBaATbL
pacTBopax

wedcTBo
MOTMBMPOBAHHbDIX U
3pyANUpPOBaHHbIX
obyuatowmxcs Hag



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

O HOKNACCHUKaMMU,
OaoLWero um
coumnanbHo
3HaYMMbIH OMbIT
COTPYyAHWNYECTBa U
B3aMMHOM NomoLiu

Hroro no pazneny

17

Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA

O6mas
XapaKTepUCTHKA bubanorexka HOK
2.1 XUMHAYECKHUX 4 https://m.edsoo.ru/7f41a63
aneMmeHToB VIIA- 6
rpynisbl. ['anoress
O61mmas
Xapaxiepuetiia bubnnorexka HOK
2.2 XIMITACCIHX 6 https://m.edsoo.ru/7f41a63
aneMeHToB VIA- 5
rpynnsl. Cepa n eé€ -
COEMHEHUS
O61mmas
XapaKTEPUCTHKA
XUMHYECKUX bubnuoreka [IOK
2.3 aneMeHToB VA- 7 https://m.edsoo.ru/7f41a63

rpynmnsl. A3oT,

dochop n ux
COCIMHECHUA

6

MHULMNPOBATL U
noaAepKMBaTb
nccnepoBaTesbCky
t0 AeATEeNbHOCTb
obyuatowmxcs B
pamKax
peanusaunm umu
NHOMBUAYANbHBIX U
rpynnoBbix
nccnenoBaTesIbCku
X NPOEKTOB, YTO
AacT obyvarouwmmces
BO3MOHOCTb
npuobpectn
HaBblIKM
CaMOCTOATE/IbHOTO
pelweHua

Anmapar ajis
POBEICHUS
XUMHUYECKHIX
peakumii (AITXP),
npubop s
MOJTyYEHUS Ta30B
v anmapat Kumnrma

Tepmopesucrop-
HBIHA JaTYUK TEM-
neparypbl, JaTYUK
pH, natuuk siex-
TPOIIPOBOJAHOCTH,
Jlatuuk HUTpaT-
HMOHOB



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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TeopeTuyeckom
npobnembl,
odpopmneHuma
COBCTBEHHbIX MAEMN,

YBaXXUTENbHOTO
O6uas OTHOLLEHMA K
XapaKTEpUCTHKA HYHRUM OEAM,
XUMHYECKHUX bubnmmoreka [IOK odopmneHHbIM B
2.4 snemeHnToB IVA- 8 https://m.edso00.ru/7f41a63 = pabotax gpyrunx
rpyMIbl. YTIepoI u 6 nccnepoBaTenen,
KPEMHHI U UX HaBbIK Ny6MYHOro
COCIMHCHHUA BbICTYNNAEHUA
nepepg ayautopuen,
aprymeHTMpOBaHuUA
1 OTCTamBaHUA
CBOEI TOYKM
3peHus.
Hroro no paszneny 25

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

3.1

3.2

OO01me cBolicTBa
METAJIJIOB

Baxxueiinne
METaJUIBI U UX
COE€IUHEHUS

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41a63
6

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a63
6

OpraHM30BbIBATbL
wedcTBo
MOTUBUPOBAHHbIX U
3pyANpPOBaAHHbIX
obyuatowmxcs Hag
nx
HeycneBaoLWMmm
OZHOKNACCHUKAMMW,

JlaT4auk anexTpo-
IIPOBOJHOCTH,
MarHuTHas Me-
1Iajka, npudop
JUISL TIOJTY4EHUS

ra3oB WM amma-

par Kunmna
JlaTauk maBieHuUs
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Uroro no pazgeny

20

AAOLLEro Um
couManbHoO
3HAYMMbI ONbIT
COTPYyAHWNYECTBaA U
B3aMMHOM nomoLm

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecTtBa n
4.1 Marepuabl B

KH3HHU YCJIOBCKaA

Hroro no pazneny

PesepBHOE Bpems

IIpomexyrounas

aTTecranus. KOHTpOJ’IBHaﬂ

bubmuorexa [JOK
https://m.edsoo.ru/7f41a63

6

bubnuoreka [IOK
https://m.edsoo.ru/7f41a63
6

OpraHM30BbIBATbL
wedcTBO
MOTUBMPOBAHHbIX U
3PYANPOBAHHbIX
obyyatowmxcs Hag
nx
HeycneBatowWMmm
OAHOKNACCHUKaMMU,
AAoLLEero um
couManbHO
3HAYMMbIN ONbIT
COTPYAHWNYECTBA U
B3aMMHOWN NOMOLLM



https://m.edsoo.ru/7f41a636
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pabota 3a Kypc 9 Ki1acca

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

68




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 COXpPaHEHMS 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. O6oglqueHI/Ie 5 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 ZIquOMBIMHCHpHiTH. 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
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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
KOJIMYECTBY BEILLECTBA WK 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 Oxkcupl: 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



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

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 cCucCTEMaTU3AIIHS 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¢
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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
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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
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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
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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
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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
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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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

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
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

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



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE 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.I€CTBO «31aTenbpCTBO ((HpOCBCH_[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 XMWY JIEKTPOHHBINA YIeOHUK
http://www.chemistry.ru JluctaHiimoHHast OJIMMITHA/IA 10 XUMHH: TEIEKOMMYHHUKAI[HOHHBIN

00pa30BaTeNbHBIN MPOEKT

https://edsoo.ru/ Eaunoe conepxanue o01iero 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



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
https://edsoo.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://www.yaklass.ru/p/geografiya
https://edu.skysmart.ru/

Kputepuu onienuBanust pe3ynbTaToB

1. Omnenka ycTHOTo OTBETa

OTMeTKa «5»:

OtMeTKa «4»;

OrMmeTka «3»:

OrMeTka «2»:

OTBET IOJIHBIM U NPABWIbHBIA HA OCHOBAHUH U3Y4YCHHBIX TCOPU;
Martepuall U3JI0KEH B OIIPEICTICHHOU JIOTUYECKOU
II0CJIEZI0BATENIBHOCTH, JINTEPATYPHBIM S3BIKOM;

OTBET CaMOCTOSTEIIbHBIN.

OTBET MOJHLINA U HpaBI/IJ'ILHLII‘/'I Ha CHO BaHWH U3YYCHHBIX TeOpHﬁ;
MaTCpHral U3JI0KCH B OHpGI[GJ'ICHHOfI JIOTUYECKOM noCJIC10BaTCIIbHOCTH,
IIpru TOM AJOIMYHICHBI ABC-TPU HCCYIICCTBCHHBIC OIHI/I6KI/I, HCITPABJICHHBIC
1o TpC6OBaHI/IIOy‘lI/ITeJ'I$I.

OTBET TOJIHBIM, HO TIPH 3TOM JOIYyIIEHa CYIIECTBEHHAs] OLIMOKa WJIN
OTBET HEMOJHBIN,HECBA3HBIN.

npu OTBETE 0OHApYXEHO HETMIOHUMAaHHE
Y4alIMMCSIOCHOBHOTOCOAEPKAHUS y4eOHOro Marepuaia 158101
JOTYIIEHbI CYIIECTBEHHBIE OIIMOKH, KOTOPHIE YYaIIUWUCS HE MOXKET
WCIIPABUTH [PY HABOJAIIUX BOIIPOCAX YUUTENSA, OTCYTCTBUE OTBETA.

2. OreHKa 3KCTIEpUMEHTAIIBHBIX YMEHUN

OHeHKa CTAaBUTCA HAa OCHOBAHHUU Ha6J'IIOI[eHI/I${ 3a yYalllUMHUCA W IMUCbMEHHOI'O
oTyeTa 3a padory.

O1TMeTKa «5»:

paboTa BBITIOJNHEHA TOJHOCTHIO W TMPABUIBHO, CICIIAHBI TPABHILHEIC
HAOJIIOICHUS UBBIBOJIBI,

SKCIICPUMCHT OCYHICCTBJICH II0 IJIAHY C Y4€TOM TCXHHKHU 0e30macHOCTU
" IIpaBHJI pa6OTBI C BCIICCTBaAMH I/IO60py,I[OBaHI/IeM;

IMMPOSABJICHBI OPraHUu3alilMOHHO - TPYAOBBIC YMCHU A, IIOAACPIKUBAOTCA

qycTOoTa pabodyero Mecra M MHOPSAAOK (Ha CTOJIE, SKOHOMHO HCIOJIB3YHOTCS
pEaKTUBBI).

OtMmeTKa «4»:

OtMmeTKa «3»:

pa60Ta BBIITIOJIHCHA ITPAaBUJIBHO, CACIAHbI IIPABUJIIBHBIC Ha6J'IIO}IeHI/I$[ n
BBIBOJIbI, HO IMPH 3TOM O3KCICPUMCHT MPOBCIACH HE IMOJHOCTHBIO WA
JIOTYIIIEHbl HECYIIEeCTBEHHbIE OMMOKM B paboTe ¢ BeIIeCTBAMHU U
000pyI0BaHUEM.

paboTa BBITOJIHEHA NPAaBWIBHO HE MEHEE YeM HaIOJOBHHY WA
JOMyIIeHa CYIIeCTBEHHas OIMMOKa B  XOJE OKCIEpUMEHTa B
00BsICHEHUH,BOOPMIIEHUN pabOThI, B COOJIIOJCHUM MPABUII TEXHUKH



OrMeTKa «2»:

0e30macHOCTH Ha paboTe C BemeCTBAMU U OOOPYAOBAaHHEM, KOTOpas
UCIIPABIISICTCS MOTPEOOBAHUIO YIUTEIIS.

JOMyIIeHbl B¢ (M Oosiee) CyIIECTBEHHBIE OWIMOKM B  XOJe:
JKCIIEPUMEHTa, B O0BICHEHHH, B 0pOpMIICHUU PabOThI, B COOIIOICHUHT
npaBWI TEXHUKH Oe3omacHOcTH Tmpu paboTe ¢ BemiecTBaMu |
000py/I0BaHNEM,KOTOPBICYHAITUICS HE MOXET HCIPaBUTh JaXKe II0
TpeOOBaHUIO YUUTES;

paboTa He BBINOJIHEHA, y YYallerocsi OTCYTCTBYET dKCIIEPUMEHTAIbHbBIC
yMEHUSI.

3. OneHka  yMEHHM  pemiaTh

PaCUYCTHBIC 3a1a491 OtMeTKa «5»:

O1MeTKa «4»:

OrMmeTka «3»:

OrMeTka «2»:

B JIOTUYECKOM PACCY)KICHUU M PEHICHUU HET OMMOOK, 3a1ada
pelleHa palMOHATBHBIMCIIOCO00M;

B JIOTUYCECKOM PACCYKACHUHU W PCHICHUA HCT CYHICCTBCHHBIX
OIHI/I6OK, HO 3aJa4da pelucHa HEpaluOHAJIbHBIM CHOCO6OM, HNJIn
JOIMYIICHO HE Ooiee ABYX HeCYH_[eCTBeHHBIXOI_HI/I6OK.

B JIOTMYCCKOM PpPACCYXKACHHUHN HCT CYHICCTBCHHBIX OIHI/I6OK, HO
JAO0ITyHICHAa CylleCTBCHHAs oII1OKa B MAaTCMAaTUYICCKHUXpACUCTaX.

UMEETCs] CYIIECTBEHHbIE OLIMOKM B JIOTUYECKOM pACCYXJAEHUM U B
peleHnn;
OTCYTCTBHUE OTBETA HA3aJlaHUE.

4. OI_ICHKa MU CBbMCHHBIX

KOHTPOJIbHBIX pa60T OtmeTKka «5»:

OrMeTka «4»:

OtMmeTKa «3»:

OtMmeTKa «2»:

OTBET MOJHBINA U HpaBHHBHLIﬁ, BO3MOJXHA HECYIICCTBCHHAA omuoOKa.

OTBET HEMOJHBIA WM JOMYIIeHO He Ooyiee JBYX HECYIIECTBEHHBIX
OIINOOK.

pa60Ta BBITIOJTHEHA HE MCHEC 4YCM HAIIOJIOBHHY, OOIYHICHA OJHa
CYIICCTBCHHAA omunoKa u IIpH 5TOM JABC-TPHU HECYIHICCTBCHHBIC.

paboTa BBIMOJHEHA MEHBIIIE YeM HAIOJIOBUHY WIIH COJACPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIMHOOK;

paboTa HEBBITIOTHEHA.

IIpu oleHKE BBHIMOJHEHUS NMHCBMEHHOH KOHTPOJIBHOM paboThl HEOOXOIMMO
YUUTHIBaTh TpeOOBaHUS €AMHOTO opdorpaduiyeckoro pexxuma

5. OueHka TecToBbIX paboT



Tectbl, cocTosiiue U3 MATH BOIPOCOB MOXHO HCIOJIB30BATH IOCJIE M3YYEHHUS KaKIO0TO
Marepuana (ypoka). Tect u3 10-15 BOmpocoB HCHOJNB3yeTCS I TEPHOIUUECKOTO
koHTpostst. Tect u3 20-30 BOIIpocoB HEOOXOAMMOUCIIONB30BATh AJI1 UTOTOBOI'O KOHTPOJISL.
[Tpu orieHMBaHUM UCIIONIB3YETCS CIIEAYIOIas IIKaia:

JI1d TecTa U3 5 BOIPOCOB

e HET OIIMOOK — OILIEHKA «5»,
e OJIHA OIIMOKA — OIIEHKa«4»,
e JIBE€ OIIHNOKU — OILICHKA«3),
e TPU OIMOKH — OIEHKA«2).
Jis Tecta m3 30 BOIpoOCoOB:
e 25-30 mpaBWIBHBIX OTBETOB — OTMETKA «5»;

e 19-24 npaBUIBHBIX OTBETOB — OTMETKA «4»;
e 13-18 mpaBWIBHBIX OTBETOB — OTMETKA «3»;
e MeHbIIE 12 npaBUIBHBIX OTBETOB — OTMETKA «2».
O11eHKA BBIIOIHCHUS TECTOBBIX 3aJIaHUM:

o OtMeTKa «5»: ydalmiicsi BBITOIHWI TecToBbIE 3ananus Ha 85 — 100%.

e OtMmeTKa «4»: ydalmiicsi BBITOIHUII TECTOBBIE 3a/1aHus Ha 65 — 84%.

e OrMmetka «3»: yyamuiics BBIIOTHUI TECTOBbIE 3aAanus Ha 49 — 64%.

e OrMeTka «2»: yyaliuiics BBITIOJHWIJI TECTOBBIC 3a/laHUsS MEHEe 4YeM Ha
49%.

KoHTponbHO-u3MepHUTenpHble  MaTepuaibl IpeIHa3HAYeHbl I  TPOBEPKU  YPOBHA
YCBOEHHUS y4e€OHOTO Marepuaja Ha OCHOBAaHHHM OOpa30BaTEIIbHOTO MUHMMYMa COJIEpKaHUS
o0Opa3oBaHHs ¥ TPeOOBAHUI K YPOBHIO MOJATOTOBKH BBIMYCKHHMKOB IIKOJ. OHU COCTaBIICHBI
Ha OCHOBE MHOTOJICTHEW IMeIarornyecKoi MPAKTUKU C yYETOM Pa3IMYHBIX METOIUYECKUX
pa3paboToK.

[To Bcem rnmaBam Kypca W WX pazfenaMm Npeajaraercs TEKYIIMH W TeMaTUYeCKHi
KOHTPOJIb 3HAHUN ¥ YMEHUI B (hOpMe XMMHUECKUX TUKTAHTOB U TECTOB, CAMOCTOSATEIHHBIX
U KOHTPOJBHBIX paboT. 3amaHus 0OOMX BapHAHTOB PabOT CXOJHBI MO COJEPKAHUIO U
XapakTepy BHIMOIHAEMBIX Y4EOHBIX JEHCTBHIA.

st opranuzanuu 3QQPEeKTUBHOW pabOTHI BCEro Kjacca € YYETOM HWHIUBUIYAIbHBIX
CIOCOOHOCTEHN Ka)XIO0Tro ydamierocss B psae paboT, BXOASIIUX B MOCOOWE, MPEICTaBICHbI
3a/IaHMsl PA3JIMYHBIX YPOBHEH CIIO)KHOCTH.

HezaMeHNMBIM TOMOIIIHHKOM TI€Iarora B KOHTPOJIE 3HAHHUM SBJISIOTCS 3a/laHus B (hopMe
Tecta. MIX MO’KHO MCIIOJIb30BaTh HA Pa3HBIX ATamax yueOHOro mpoiiecca:

e IIPU U3YYECHHUH HOBOI'O MaTepuaa;

e HAa JTare 3aKperyieHUs U3y4YEeHHOTO MaTepHuaa;

e Ha ypoKax 0000MIAIOIIEro MOBTOPEHHUS;

e TIPH TEKYIIEM U TEMAaTUYECKOM KOHTPOJIC 3HAHUH, YMEHHI 1 HABBIKOB
yUalmxcs;

e IIPH MNOJArOTOBKE y4alIMXCs K 9K3aMeHaM Kak B YCTHOM, TaK U B MUCbMEHHOU
dhopme, ocobenno B popme EI'D.

Jns kaxaoW TemMbl U €€ Pa3fesioB MPEMJIOKEHbl TECTOBBIE 3aJaHUsS PA3HOTO YPOBHS
CJIO’)KHOCTH B JBYX BapHaHTaX, pacCUMTaHHbIe HAa 15—35 MuH wiau Ha ueneid ypok. [ns
BBICTABJICHUS OLIEHKH MPEUIaraeTcsl UCIOIb30BaATh CIAEAYIONIYIO MPOIEHTHYIO MIKaTYy:

35% BBIOJIHEHHBIX 3aJaHUN — OIICHKA «2»;

36—61 % — oreHka «3»;

62—85% — orieHKa «4»;

86—100% — oreHka «5».



B 3aBucuMocCTH OT pe3yabTaTOB BBITIOJHEHUS pA0OTHI YUUTEIh MOKET BHOCUTH B
MPEJIOKEHHYIO CUCTEMY OICHUBAHUS KOPPEKTUBBI, TOCKOJIBKY OCHOBHAS I1€JIb KOHTPOJIS B
JAHHOM CJTy4ae — HEe COOCTBEHHO BBICTABIICHUE OLIEHKH, a OIPE/ICIICHIE YPOBHS YCBOCHUS
yYalMuUcs Y9eOHOTO MaTepraia i HamlpaBleHUH TajabHeHIIed paOboThl Hal OBBIIICHHEM
KadecTBa 3HaHUI
3amanne noa mudpoi 1 omeHuBaercs 3 Oamiamu; o mudpord 2 — 5 Gamramu; moj
mudpoii 3-8 Gannamu. 3aganus, OTMEUEHHBIE *, — I MHAMBUAYAJIbHOTO BBITTOJIHEHHS.
Ecin He yka3aHO MHOE, KKl OTBET YacTel OILICHHBACTCS:
e yactu A — 2 Oamiamu;
e yactu B — 4 Oanamu;
e vyactu C - 6 Oayutamu.

Opnnako He Bce ydaluecsl NpUCTYNalT K 3aganusM yactu C u Tem Oosiee BBITOIHSIOT
WX TOJHOCTHIO. UTOOBI MOBBICUTH TOJIOKUTEIBHYI0 MOTHBAIMIO K BBIMOJIHCHUIO 3aJIaHUH
yactu C, yuuTenb MOXKET OOBSIBUTH O BBICTABICHUU IO PE3yJbTaTaM TeCTa JIBYX OLICHOK:
nepBoil — 3a yactu A u B, a BTopoit — 3a yacth C — ¢ UCIOJIb30BAHUEM IPOLIEHTHOU
Kbl OLIEHKHU 3HAHUU.

Bompockl uisi Bcex BHUIOB KOHTPOJS 3HAHUM COCTABIICHBI TaKHUM O00pa3oM, YTOOBI
MeAaror ¢ UX MOMOIIbI0 MOT BBISIBUTH 3HAHUS YUAIIUXCS TI0 BCEM Y3JI0BBIM BOIPOCAM TJIaBbl
U pasjenia Kak Ha 0a30BOM YpOBHE, Iie HEOOXOIMMO TOJIBKO BOCIPOM3BEICHUE YUEOHOTO
MaTepuana, Tak MU Ha YCIO)XHEHHOM YypOBHE, IJe TpeOyeTcsi yMEHHE aHaIM3UpOBaTh U
CPaBHHBATh JJAHHBIC, IPUMEHSISI TBOPUYECKHE CIIOCOOHOCTH.

Bce oOyuaromue BHIBI KOHTPOJS MPEAINOJIAraloT KOJJICKTUBHYIO JIESATEIbHOCTD
y4damuxcs Ju00 B mape, JIM0o B TPYIIE U CAMOIPOBEPKY.

[Ipy mOArOTOBKE K KOHTPOJIHBIM paboTaM HeoOXOIWMO OOpaTUTh BHHMMAaHHE Ha
3a/laHusl YpOKOB 0000mIaroIiero NnoBTopeHus. B a3Tom citydae yyamuecs B COOTBETCTBUU CO
CBOMMH CIIOCOOHOCTSMHU OTPEEINSIOT s ce0sl 3a7jaHusl, KOTOPbIE MOTYT BBIIIOJIHUTb.

PacuerHble 3a/1a4M pa3TUYHBIX THIIOB U YPOBHEH CIIOKHOCTH TPECTABJICHBI B TTIOCOOHH
OJloKaMH, a TakXe BKIIOYEHBl B pa3HbIE BUABl KOHTPOJSI 3HAHUN. YUYUTENb MOXKET IO
JKEJIAHWI0 BKJIIOYATh WX KAk JOIMOJIHUTEIBHOE 33aJaHue B JIIOOOW BUJ KOHTPOJS WIIH
npeyiaraTh y4amuMcsi OTIENbHBIE CaMOCTOSITENbHBIE PAOOTHI MO PELICHUIO0 MOJ00HBIX
3azad.

[TpoBeneHne XUMHUYECKOTO TUKTAHTA

3amanust 11 000WX BapUAHTOB KPATKO 3aIKMCHIBAIOTCS HA JIMIICBOW CTOPOHE JIOCKU WIIN
Ha KOJIOTpaHCHapaHTe; OTBETHI Ha BOIPOCHI XKEJIaTeIbHO HamucaTh Ha OOpaTHOW CTOpOHE
JOCKM WJIM TaKKe€ Ha KOJOTpaHCIapaHTE. YUUTENb 3a4UTHIBACT COJACPKAHHE BOIPOCA,
yualgiecs 3aiCchIBalOT OTBET B TETPAISX.

ITo okOHYaHHMH JUKTAaHTa MPOBOIUTCS CAMOIIPOBEPKa:
e OMHOOK HET — OIEHKA «5»;
e nomymieHbl 1—2 ommbku — «4;
e JIONYIICHBI 3 OMUOKH — «3».

B 3aBHCHMOCTH OT CTEIEHH MOJATOTOBICHHOCTH YUYalIUXCS YYUTEIh MOXET W3MCHHTH
KPUTEPUI OLIEHKH paboT B MOJIb3Y YUCHHUKA.

[IpomexxyTouHast arrectanus Mo ydyeOHOMY NpeaMeTy «XHUMHs» MPOBOJUTCS HAa OCHOBE
PE3yJIbTaTOB BHIIIOJHEHUS] UTOTOBOM paboThl B (hopme, ykazaHHOU B yueOHOM Iiane MbOY
«CIII Ne3 mmenu A.H.Ilepmmnoity. [IpomexxyTouHas oleHka, (GUKCUpPYIOIIAs JTOCTUKEHUE
MpPEeIMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB U YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI Ha ypOBHE
HE HIKe 6a30BOT0, SBJSETCS OCHOBAHUEM JIJIS TIEPEBO/IA B CICAYIOMIMNA KIIace U IS JOMyCKa
00y4Jaromerocs K rocyIapcCTBEHHON UTOTOBOM aTTECTAIIHH.



ITo uroraM mpoMeKyTOYHOM aTTECTALIMM BBICTABJIAECTCSA FOJOBAsi OTMETKA.

['omoBast oTMeTKa IO HpPEIMETY BBICTABISAETCS KakK cpegHee apupMeTndeckoe
OTMETOK IO 4YeTBEepPTSIM (MOJIyroausiM) U OTMETKH 3a IPOMEXKYTOUHYIO aTTECTALUIO I10
NpaBUJIaM MaTeMaTHYECKOTO OKPYIJIEHUS TPH YCIOBUU TOJYYEHHUS OOydaroUMMHUCS
IIOJIOKUTEIIbHOM OTMETKH 3a IIPOMEKYTOUHYIO arrecrauuio. IIpu HEynoBIETBOPUTEIBLHON
OTMETKH 3a MPOMEXKYTOUHYIO aTTECTAlMI0 HE MOXKET OBITh BBICTABJICHA ITOJIOKHUTEIbHAS
rojoBasi OTMETKa 1o y4yeOHOMY mpeamery. llpu yIOBIETBOPHTEIHHONH OTMETKE 3a
IIPOMEKYTOUHYIO aTTECTALMIO HE MOXKET ObITh BbICTaBJIEHA HEYOBIETBOPUTEIbHAS OTMETKA

3a y4eOHBIi TO/I.

T'PA®UK KOHTPOJIbHBIX MEPOITPUSITUI

Kounrtpoabnoe Tun KoHTpPOJIA Cpok npoBeeHus Kuacest
MeponpusiTie
IIpoBepka nomamHero | Tematuueckuit Ha xaxxom ypoxke 8-9 kn
3a/laHus
Onpoc mo  mpoiaeHHod | TemaTuueckuii ITo utoraMm | 8-9 kn
TeME, TECT OCBOEHUS TEMBI
KonTponbhas padora TemaTnyeckni ITo utoram | 8-9 kn
OCBOEHUS paszzeia
[IpakTuueckas padbora Tematnyecknii B coorBerctBum ¢ | 8-9 ki
TEMaTU4YECKUM
IJIAaHUPOBAHUEM
KonTtponbHas pabora Bceepoccuiickue B coorBerctBUM ¢ | 8 KiI
IIPOBEPOYHBIE rpaduxkom BIIP
paboThI PocoGpnanzopa
KonTponbnas padora IIpomesxyTouHas Aripensb - maif 8-9 ki
aTTecTanus

Crnycok UTOrOBBIX MJIAHUPYEMBIX PE3YJIbTaTOB C YKa3aHUEM ITaroB UX (OPMHUPOBAHUS U

CII0CO00B OLIEHKU

K xonny o0y4enns B 8 kinacce o0y4aommiics HayYnTcs

Cnoco0 oneHKH

* PacKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TOHSATHIA: aTOM, MOJIEKYJIa, XHMUIECKUN
3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIPHAsl Macca, KOJIUYECTBO BEILIECTBA,
MOJIb, MOJIIPHASI Macca, MaccoBas A0JI XMMUYECKOT0 IEMEHTA B COEAUHEHHH,
MOJISIPHBIH 00BEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPHULIATEIILHOCTS,
CTETICHb OKUCJICHHS, XUMUYECKasl PEeaKIysl, KIIacCU(PHUKAINS PeaKMi: peakiunu
COCMHEHUS, PEAKIMN Pa3JIOKeHHUs, PEaKIMK 3aMelIeHHs, peakuny oOMeHa, 9K30- U
9HIOTEPMHYECKHE PEAKIINH, TEIIOBOH 3((eKT peakiuu, SAPO aTOMa, FIMEKTPOHHBII
cJoit aToMa, aToMHasi OpOUTalIb, PallyC aToMa, XUMHUYECKas CBsI3b, MOJISpHAS 1
HETIOJISIpHAst KOBAJIGHTHAS CBSA3b, HOHHAS CBS3b, HIOH, KATHOH, aHWOH, PaCTBOP, MaccoBast
JIOJIST BemecTBa (IIPOICHTHAs KOHIICHTPAINs) B PACTBOPE;

YCTHBI oIpoc, TecT,
XHUMHAYCCKUHN
JIUKTaHT, peuieHue
3a71aq

* HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U
MNPUMCHATH 3TU MOHATHS IPU OITMCAHUHN BCIICCTB U UX HpeBpaH[eHHﬁ;

YCTHBIA OIIPOC,TECT




* HCTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY IS COCTaBIIEHUS (hOpMYIT
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUI;

YCTHBIH OIIpOC,
pelenue 3ana4y

© OIIPCACIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B 61/IHapHBIX COCAUHCHHUAX,
CTENEeHb OKUCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX,
MPUHAJICKHOCTh BEWIECTB K ONPEACIEHHOMY KJIACCY COCIUHEHUM T10
dbopMynaM, BUJ XUMUYECKON CBSA3M (KOBAaJICHTHASI U MOHHAS) B
HCOPraHNYCCKUX COCANHCHUSX

YCTHBIH 01poC, TECT,
XUMHUYECKUHN TUKTAHT

* packpeIBaTh cMbIci [lepuoanueckoro 3akona J. 1. MenaeneeBa: 1eMOHCTPUPOBATh
MTOHMMaHHE TEPHOIMYECKOM 3aBUCIMOCTH CBOMCTB XUMHYIECKUX 3JIEMEHTOB OT MX
nojoxxeHus B [lepnoaudaeckoii cucteme, 3aKOHOB COXPAHEHHS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aK0Ha ABOTafpo;

TECT, PLIICHUEC 3a1a4

* OMUCBIBATh U XapaKTepu30BaTh Ta0mmuHyto popmy [leprogudeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB: PA3JINYaTh [IOHATHUSA «TJIaBHAS
noarpynna (A-rpynna)» u «roboyHnas noarpymnmna (b-rpynmna)y», Mansie u
OoJIbLIIME IEPUO/IbI, COOTHOCUTh 0003HAYEHHU S, KOTOPbIE UMEIOTCS B
tabmune «[lepuoanueckas cucteMa XuMuaeckux sinementos /1. M.
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKaMH CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, o0LIee YUCIIO 3JIEKTPOHOB
U pacrpesieseHue X 10 3JIEKTPOHHBIM CII05M);

YCTHBIH o1poc, TeCT

* KITaCCH(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE PEAKIUH (110 YUCITY M COCTaBY YYaCTBYIONINX B PEAKIIUU
BELIECTB, [0 TEIJIOBOMY 3P PeKTy);

YCTHBIH onpoc, TeCT

* XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPK/1asi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

YCTHBIH onpoc,
npaxkTuyeckas paboTa

* IPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX
KauCeCTBCHHOI'O COCTaBad, BO3MOXKXHOCTH IIPOTCKAHUSA XUMHUYCCKUX
npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX,

npaxkTuyeckas paboTa

* BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChI
BEIIECTB, MAaCCOBYIO JIOJII0 XMMUYECKOI0 3JIEMEHTA 10 (popMyIie
COEIMHEHM ], MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOAUTH PACUETHI
110 YPAaBHEHHUIO XUMUYECKON pEaKLUy;

npaxkTuyeckas paboTa

* IPUMEHSTH OCHOBHBIE OTIEPAIH MBICIUTEIHLHON ACSITENFHOCTH — aHATIU3
Y CUHTE3, CpaBHEHHE, 0000IIEHIE, CHCTEeMAaTH3alIuI0, KJIacCU(UKAITUIO,
BBISIBJICHHE TPUYUHHO-CIIEJICTBEHHBIX CBS3€H — I U3YYECHUS CBONCTB
BEIIECTB M XUMUYECKHX PEaKIIMi, eCTCCTBCHHO-HAYIHBIC METO/IBI
MO3HAHUS — HAOII0IEHUE, U3MEPEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

YCTHBIi onpoc,
TIpakTHieckas pabora

* CIIEIOBATH MPABUIIAM ITOJIb30BAHUS XUMUIECKOH MOCYHAOH H J1a00paTOpHBIM
000pyI0BaHUEM, a TAKXKE MPaBIIaM OOPAICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU T10 BBITIOTHEHHUIO JIAOOPATOPHBIX XUMUYECKHX OTBITOB IO TIOTYYCHUIO U
coOupaHuro ra3000pa3HBIX BEMIECTB (BOJAOPO/Ia M KHCIOPOAa), IPUTOTOBICHHIO
pacTBOPOB C ONpeJIEIEHHON MaccOBOM J10J1e¥ pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBAThH U
MIPOBOIUTHh XMMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB ILICIOUCH 1
KHCIIOT ¢ TIOMOIIbIO MHAUKATOPOB (JIAKMYC, (eHONPTATCHH, METHIIOPAHXK U IPYTHE).

MPaKTUYIECKast
pabota

K xonny o0y4enns B 9 kiacce o0y4aommiics HayYnTcs

Cnoco0 oneHKH

* pacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX IMMOHATHA: XUMUYECKHUI
3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHHOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHUIIATEIIbHOCTD, CTENEHB

YCTHBIHN OIpOC, TECT,
XAMHUYCCKHUI
JUKTaHT, pelIeHne




OKHCJICHHS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEIIOBOM 3¢ ekt
peaKIyu, MOJIb, MOJISIPHBIA 00BEM, PaCTBOP, AJIEKTPOJIHTHI,
HEJIEKTPOJIUTBI, MEKTPOIUTHYECKAS] TUCCOLMALINSA, PEAKIIMY HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYEeCKOe paBHOBECHE, 00paTUMBbIe U
HEoOpaTUMBbIE PEaKIH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE,
AJUIOTPONHUSL, aM(POTEPHOCTh, XUMHUECKas! CBsI3b (KOBAJIEHTHAsI, HOHHAs,
MeTaJuIMuecKas ), KpUCTaNInYecKas peréTka, KOppo3usi METaLJIOB,
CIUIaBbI, CKOPOCTb XMMHYECKON PEAaKIMH, IPEAEIbHO JOIYCTUMAs
koHueHrpauus [IJIK Bemecrsa;

3aaa4y

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U
IIPUMCEHATH 3TU IMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

YCTHBIN OITPOC,TECT

* HCTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY IS COCTaBIIEHUS (hOpMYyIT
BEIIECTB U YPABHECHUN XUMHYECKHUX PEAKIUI;

YCTHBIH OIIpOC,
pelenue 3ana4y

© OIIpCACIIATh BAJICHTHOCTD U CTCIICHDb OKUCIICHUA XUMHUYCCKUX DJICMCHTOB
B COCAMHEHUAX PA3JIMYHOIO COCTaBa, IIPUHAMIEKHOCTD BELIECTB K
OTIpeNIeIEHHOMY KJIACCy COEIMHEHHH 1o (hopMyam, BUI XUMHUECKON
CBSI3U (KOBaJEHTHAs!, NOHHAs, METAJINYECKasi) B HEOPTaHUYECKUX
COEMHEHUSX, 3aps]l HOHA [0 XUMHYECKOH (opMyIIe, XapaKTep Cpelibl B
BOJHBIX PACTBOpPaX HEOPraHMYECKUX COCIUHEHUM, TUIl KPUCTAUINYECKOU
PELIETKY KOHKPETHOIO BEIICCTBA;

YCTHBIH ONpOC, TECT,
XUMHUYCCKUHN TUKTAaHT

* packpbiBath cmbica [lepuoanueckoro 3akona 1. 1. Menaeneesa u
JEMOHCTPHUPOBATh €0 MOHUMAaHKE: OMUCHIBATh U XapaKTEPU30BaTh
TabanunHyto Gopmy Ileproanyeckoi CUCTEMbI XUMUUECKUX YJIEMEHTOB:
pa3nuyaTh NOHATUS «TJaBHas MOArpymmna (A-rpymnmna)» u «mobodHas
noarpymnmna (b-rpymnma)y, mansie u 60JbITHe IEPUOJIBI, COOTHOCUTD
0003Ha4YeHHsI, KOTOPBIE UMEIOTCS B IEPUOANUECKOM TadiHIIe, C
YUCJIOBBIMU XapPaKTEPUCTHUKAMU CTPOCHHS aTOMOB XUMHUYECKUX
AJIIEMEHTOB (COCTaB | 3aps[ sSApa, 00IlIee YHCIIO0 ANEKTPOHOB U
pacrpeiesieHde UX Mo SJEKTPOHHBIM CII0SIM), OOBSICHATH 001IIHe
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH B
npezesiax MajablX IEPUOJIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOSHUS UX
aTOMOB;

TECT, PIICHUEC 3a1a4

* Kaccu(UIUPOBATh XUMHUECKHE DJIEMEHTHI, HEOPraHUUECKHE BEIIECTBA,
XUMHYECKHE PEAKITUH (IT0 YUCITY M COCTaBY YYaCTBYIOIIUX B PEaKIIUU
BEIIECTB, M0 TEIJIOBOMY 3(PPEKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKHUX DJIEMEHTOB);

YCTHBIH OTIPOC, TECT

* XapaKTepH30BaTh (OMUCHIBATH) OOIIHE U CHIEITU(PUUECKIE XUMUYECKHE
CBOMCTBA MPOCTHIX U CIOKHBIX BEUIECTB, OITBEPHKIasi OMMCAaHUE
MpUMepaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUH;

YCTHBIH 0IpOC, TECT

* COCTABJIATh YPABHEHHUS IEKTPOIUTUYECKON TUCCOLUALIMU KUCIIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPAaBHEHHUSI PEAKIMl HOHHOTO
oOMeHa, ypaBHEHUS peaKkluil, MOITBEPHKAAIOLINX CYIIECTBOBAHHUE
TEeHETUYECKOM CBSI3U MEX]y BEIIECTBAMH Pa3IMYHbBIX KJIACCOB;

YCTHBIH onpoc,
TIpakTH4eckas pabora

* pacKpbIBaTh CYIIHOCTh OKUCIIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKITHI
MOCPEIICTBOM COCTABIICHUS JICKTPOHHOTO OallaHCa ATHX PEaKIIHii;

IpakTHyeckas padboTa




* IIPOrHO3UPOBAThb CBOMCTBaA BCIIECTB B 3aBUCHUMOCTHU OT UX CTPOCHHU,
BO3MOXHOCTH IIPOTCKAHUSA XUMHUYCCKUX HpeBpameHm”I B PA3JIMYHBIX
YCIIOBHUAX,

MpaKkTU4ecKas padoTta

* BBIYMCJIATH OTHOCUTEIIbHYIO MOJICKYJISIPHYIO H MOJISIPHYEO MacChl
BEILIECTB, MACCOBYIO JIOJIF0 XMMUYECKOT0 3JIEMEeHTa 110 (hpopmyrie
COCIMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOJAUTH PACUETHI
10 YPAaBHCHHUIO XMMUYCCKON PEaKIUH;

YCTHBIH ompoc,
MpaKkTU4ecKas padorta

co0JII0IaTh MpaBUJIa MOJIb30BAHMS XUMUYECKON TIOCYI0N U
1a00paTOPHBIM 000pPYIOBaHUEM, A TAK)KE IPaBUiIa OOpaLEeHUs C
BCIICCTBAMH B COOTBCTCTBHUH C MHCTPYKIUAMMU 110 BBIIIOJITHCHUTO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO

mpaKTU4YeCKas
ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKUCIIOTrO ra3a); pa6ota
* IPOBOAMTD PCAKIUU, ITIOATBCPKAAOIINC Ka4eCTBEHHBIN COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU]I-,
noIua-, KapOoHaTt-, pocdar-, CUIMKAT-, CyJIb(}aT-, THIAPOKCHI-UOHBI,
KaTUOHBI aMMOHUS ¥ MOHBI U3YYEHHBIX METAJIOB, IIPUCYTCTBYIOIINE B NpaKTHYeCKas
BOJIHBIX PAaCTBOpPax HEOPraHUYECKUX BEILECTB; pabota

* IPUMEHSTH OCHOBHBIC OIIEPAIIUH MBICIIUTEILHON JACSITSIIEHOCTH — aHAIIN3
Y CHHTE3, CpaBHEHHUE, 0000IICHHE, CHCTEMATH3AIUIO, BBISIBJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3CH — JIJIS U3YUCHHUS CBOMCTB BEIIECTB U
XUMHAYECKHX PEaKIUi, ECTECTBEHHO-HAYYHbIC METO/IbI TIO3HAHUS —
Ha0IIt0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIICPUMEHT (peabHBIN U
MBICJICHHBIHN ).

YCTHBIH OIIPOC, TECT
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