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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTAB-
JieHa Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelib-
HOM TporpaMMbl OCHOBHOTO oOmIero oopaszoBanusi, mpeactaBieHHbIX B OI'OC
00O, a Takxe Ha OCHOBE (enepanbHOl padodeil mporpaMMbl BOCIUTAHUS U C
y4€TOM KOHIUEMIMK TpernojaBaHus y4eOHOro mpeamera «XuMus» B oOpa3oBa-
TEJBHBIX Opranu3anusx Poccurickon Penepanuu.

[Iporpamma 1no xuMuu 1aét NpeacTaBiICHUE O LETsAX, o0Iel cTpaTeru o0y-
YEeHHsI, BOCIIUTAHUS U Pa3BUTHS OOYYAIOMIMXCS CPEICTBaMU y4eOHOTO MpeaMeTa,
YCTaHaBJIMBAET 0053aTEIbHOE MPEIMETHOE COJEpKaHUE, MPEAYyCMAaTPUBAET pac-
IpeiesieHue ero 1Mo KjiaccaM M CTPYKTYpUPOBaHHME MO pasjesiaM M Temam Mpo-
IrpaMMBbI 10 XUMUH, ONPEIETSAET KOJTUUECTBEHHbIE U KAYECTBEHHbBIE XapaKTEPUCTH-
KU COJIEpXaHUs, PEKOMEHIYEMYIO IMOCJIEI0BATEIbHOCTh U3yUYEHU XUMHUH C Y4é-
TOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4EOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH O0Yy4aroUuIuxcs, ONpeAessieT BO3MOKHOCTH IperMeTa
JUIs peaiu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeib-
HOW MporpamMmbl Ha YPOBHE OCHOBHOI'O OOIIEro 0O0pa30BaHHUs, a TaKkKe TpeboBa-
HUI K pe3yjbTaTaM OOyueHUs XMMUU Ha YPOBHE IieJiel U3y4eHHs IIpeIMeTa U Oc-
HOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHON JEATEIBHOCTH 00Yy4aroIerocs mo ocBoe-
HUIO Y4eOHOTO COIepKAHUS.

3HaHWEe XMMHH CIY>KUT OCHOBOW sl POPMUPOBAHUS MUPOBO33PEHUST 00Y-
YaIOLIErocs, €ro MpeACTaBICHU 0 MaTEPUAIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
UTparoT (popMUpYyEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILCHUIX SHEPTUU
1 00 HBOJIIOIMM BELIECTB B MPHUPOJAE, O MYTAX PEUICHUS MOOaNbHBIX MpoOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKOI 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CHOCOOCTBYET pean3alii BO3MOXHOCTEN JUIsl caMopa3BUTUS U (POPMHUpPOBa-
HUS KyJIbTYpbl IUYHOCTH, €€ 0011eil 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
00y4aroluXxcs, HABBIKOB UX CAMOCTOATEIbHOU y4eOHOM NIeATeNbHOCTH, SKCIEpHU-
MEHTAJIbHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOIUMBIX KaK B MOBCEIHEBHOMN
U3HU, TaK U B IPO(PECCUOHAIBHOMN EATEIbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBHI lie-
JIOCTHOTO B3IJIsila HA €IMHCTBO MPHUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHON rpaMOTHOCTH 00y4aronIuxcs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJE, K UEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

Jlanuble HampaBlieHHsS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCA CIELM(PUKON
coJepKaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SIBISETCS MeJarornyecku aJanTupo-
BaHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHH Ha ONpeAeIEHHOM 3Tarne e€ pa3Bu-
THS.



Kypc xumun Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE O0YUYAIOIIMMUCS CUCTEMbI IEPBOHAYAIBHBIX TOHATUH XUMUHU, OCHOB HeE-
OpPraHUYEeCKOM XMMHHU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX ITOHATHUH OpraHuye-
CKOU XUMUH.

CrtpykTypa coiepkaHus MpOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3yueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
IOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. O6€ 3TH CUCTEMBI CTPYKTYPHO OPTaHMW30BaHBI MO MPUHIIUITY MOCJIE0BA-
TEJIBHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETUYECKUX IPEACTABICHUU PA3HOIO
YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuognyeckoro 3akona J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMUU;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MPEACTABICHUN 00 3JIEKTPOJUTUYECKON JUCCOLMAIIMN BEUIECTB B PACTBO-
pax.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE AMIIMPUYECKHU IIOJY-
YEHHBIX M OCMBICICHHBIX (AKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YpPOBHSI K JPYrOMY, BBITIONHSAA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U IOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHHe MporpamMmbl MO XUMUU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTAB-
JIEHUS 0 XMMHUYECKOW COCTABIISIOLIEN HAay4YHOM KapTHHBI MUpa B JIOTUKE €€ CH-
CTEMHOM MPUPOIbI, HEHHOCTHOI'O OTHOLIEHHUS K HAYYHOMY 3HAHUIO U METOJAM I10-
3HaHUS B HayKe. M3yueHne XuMuu MporuCXOaUT C IIPUBJICUEHUEM 3HAHUM U3 paHee
U3YYEHHBIX yUeOHBIX MpeaMeToB: «OKpyxKaromuii Mup», «buosnorus. 57 kimacce»
n «Pusuka. 7 Kiaccey.

[Ipy u3ydeHUU XUMHUHM MPOUCXOIUT (HOPMUPOBAHUE 3HAHUM OCHOB XHMMHYE-
CKOM HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON JIEATEIb-
HOCTM YEJIOBEKAa M KaK OJHOr0 W3 KOMIIOHEHTOB MHMPOBOW KyJIbTYpHI. 3ajaya
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMHUUYECKUX 3HAHUNA —
BOKHEUIIUX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUM, TOCTYM-
HBIX 0000IIEHUII MUPOBO33PEHYECKOTO XapaKTePa, SI3bIKa HAYKU, B MPUOOIIEHUH K
HAay4YHbIM METOJlaM NO3HAHUs NPU W3YYEHUH BEIIECTB U XMMUYECKUX PEAKLHH, B
(GbopMHpPOBaHUY W PA3BUTHH TMO3HABATEIBHBIX YMEHUH M MX MPUMEHEHUU B yueO-
HO-TI03HABATEIbHON M y4eOHO-HCCIIeI0BATENIbCKON IeATeIbHOCTH, OCBOCHHUH TTpa-
BUJI 0e30macHOro oOpalieHus ¢ BeeCTBaMU B MOBCEAHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHEe MPUOOPENU TaKUE 1IN, KaK:

— (hopMupoBaHUE UHTEUIEKTYaIbHO PA3BUTON JTUYHOCTU, TOTOBOM K CaMO00-
Pa30BaHMIO, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO pElIEHUH, Coco0-
HOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHSIM KU3HU;



— HANpaBJICHHOCTh OOYYEHMs] Ha CHUCTEMAaTHYECKOe MPUOOIIeHHE 00yyaro-
HIMXCSI K CaMOCTOSATEIBLHOM IMO3HABATENIbHOM NIEATeTbHOCTH, HAyYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIUM MOTUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHne ycIoBuil, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOITUMHUCS
OMNbITa PAa3HOOOPA3HON NEATEIBHOCTH, IMO3HAHMS M CaMOIO3HAHUA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEpPCaJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (hopmupoBanue oOuiel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU IpaMoT-
HOCTH, B TOM YHCJIC YMEHUN OOBICHATH U OLICHUBATH SBJICHUS OKPY>KAIOIIETO MHU-
pa, UCMOJIb3YsI 3HAHUSI U OTIBIT, MOJYYSHHBIC MPU U3YUYEHUU XUMUU, IPUMEHATh UX
IPU pPEIIeHUH IpoOJIeM B IOBCETHEBHOM KU3HU U TPYIOBOU 1A TENBHOCTH;

— ¢opMupoBaHHe y 00ydarOIIMXCsl TYMAHUCTUYECKUX OTHOIIECHUH, TTOHUMAa-
HUS IEHHOCTU XMMHUYECKUX 3HAHUI N7 BBIPAOOTKH 3KOJOTMUECKH LieJIecoodpas-
HOTO TIOBEJICHUS B OBITY M TPYIOBOM NEATEIHHOCTH B LIEJSX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

— pa3BUTHE MOTHBALMHU K OOyUYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U Ca-
MOBOCIIUTAaHUIO HA OCHOBE YCBOCHHSI OOILEYEIOBEUYECKUX LIEHHOCTEN, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOo(uiist U1 HapaBJIECHHOCTHU JadbHEUIIEro O0yYeHUsI.

OO1ee yncao yacoB, OTBEAEHHBIX ISl U3yYEHHUS] XUMUU HA YPOBHE OCHOBHO-
ro oo0mrero odpa3zoBanus, coctaisieT 136 yacoB: B 8 kimacce — 68 4acoB (2 4aca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemectBa. duU3nMUecKkue CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSTHUE Be-
niecTB. [loHsiTue 0 MeTogax nmo3HaHus B xumuu. Yucteie BeniecTBa u cmecu. Cro-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKHUX 3Jie-
MeHTOB. IIpocThie U coKHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyia. BaneHTHOCTh aTOMOB XMMHMYECKHX 3J€MEHTOB. 3a-
KOH IOCTOSIHCTBA cocTaBa BenlecTB. OTHocuTelbHass atoMHas macca. OTHOCH-
TeJIbHAsl MOJIEKYJIApHasg macca. MaccoBasi A0Jsi XUMUYECKOTO 3JIEMEHTa B COEIU-
HEHHUU.

KommuectBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl U YMcia CTPYKTYPHBIX eIMHHUII BenlecTBa. Pacuérel nmo Gpopmynam xumude-
CKHX COEJIMHEHUH.

Du3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHMsSI MacChl BEIIECTB. XMUMHUYECKHe ypaBHeHusa. Kiaccuduxaius
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamu oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(bu3MYecKuX CBOMCTB 00pa3L0OB HEOPTraHUYECKUX BELIECTB, HAONIOACHUE (PU3NYeE-
CKUX (TJIaBJI€HUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U
KOHJIEHCAIMs BOJbl) U XMMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEAHOU MPO-
BOJIOKU, B3aUMOJICHCTBHE MeJIa C KUCJIOTOMN) SIBJICHUM, HAOIIOJEHUE U OMHCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX peakUuui (pasyioKeHHe caxapa, B3auMOJIei-
CTBHE CEPHOM KHCJIOTBI C XJIOpUIOM Oapwuisi, paznokenue ruapokcuaa meau (I1)
MIpU Harpe€BaHWM, B3aUMO/JICHCTBUE kKele3a ¢ pactBopoM coiiu meau (1), uzyuenue
Coc000B pa3JiesieHusi cMecei: ¢ MOMOIIBI0 MarHuTa, (PMIbTPOBAHUE, BhIIAPUBA-
HUE, NUCTWUIAIMSA, XpomaTtorpadwus, NMPOBEICHUE OYHMCTKH TMOBAPEHHON COJIH,
HaAOJII0JIEHUE U OMMCAaHUE PE3yJbTAaTOB MPOBEACHUS OIbITA, WIUTIOCTPUPYIOLIETO
3aKOH COXPAaHEHHMSI MacChl, CO3JaHUE MOJIENEH MOJIEKYJ (IIAPOCTEPHKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BEUIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoxaenue kuciaopoia B npupoje, GU3nyeckue 1 XMMUYEeCKUe CBOM-
ctBa (peakiuu roperust). Oxcumasl. [Ipumenenne kuciopoaa. CnocoObl MOTyYeHUs
KHCIIOpOJia B JIAOOPATOPUM U MPOMBIIUIEHHOCTU. KpyroBopoT kuciopoga B npu-
pone. O30H — aJoTponHasi MOAU(PUKALIUS KUCIOPOIa.

TennoBoi 3 peKkT XUMHUUECKON peakuu, TEPMOXUMUYECKUE YPABHEHHUS, K-
30- M 3HJIOTEPMHUUYECKUE peakuuu. TOIIMBO: Yyrojib U METaH. 3arps3HEHUE BO3AY-
Xa, YCUJIEHHE MapHUKOBOTO 3P QeKTa, pa3pylIeHHEe 030HOBOTO CIIOA.



Bonopon — anmemeHT u pocToe BeuecTBo. Haxoxaenue Bogopoaa B npupo-
ne, (u3mveckue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOObI TMOTYyYEHUS.
Kucnots! u conm.

MonspHabiii 00bEM ra3oB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnueckue cBoucTtBa BoAbl. Boma kak pactBoputenb. PactBopbl. Hackl-
IICHHBIE U HEHACBIIICHHBIE PACTBOPBL. PacCTBOpUMOCTB BelIeCTB B BoJie. MaccoBas
JIOJIs1 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA Boabl. OcHOBaHusA. Ponp pac-
TBOPOB B IIPUPOJIC U B KU3HU YesioBeKa. KpyroBopoT Bojbl B NpHUPOJE. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHUJIOB: coJieoOpa3zytoiire (OCHOBHBIE, KUCJIOTHBIE, aM(pOTEPHBIC) U HecoeoOpa-
sytomue. HomeHnknarypa okcugoB. U3nUecKue 1 XUMHUYECKUE CBOMCTBA OKCHJIOB.
[lony4yeHne OKCHUIOB.

OcnoBanus. Kinaccudukanus ocHOBaHM: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBaHuii. ®U3nyeckue U XMuMUYECKUE CBOMICTBA OCHOBA-
Huii. [lonyuenue ocHOBaHUI.

Kucnotel. Knaccuduxanus kucinor. Homenkiarypa kucinor. @usnyeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTasuioB H. H. bekerosa. I1ony-
YEHUE KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrio3HaBaHUE W M3Y4YEHUE CBOMCTB KHCJIOPOJA, HAOIIOJCHUE B3au-
MOJICUCTBHS BEIIECTB C KHUCIOPOJAOM U YCIIOBUSI BOSBHUKHOBCHHSI U MIPEKPAIICHUS
ropenus (mokapa), 03HaKOMJICHHE ¢ oOpasaMu OKCHIOB U OMKMCAaHUE UX CBOMCTB,
MOJIy4eHHe, COOMpaHKe, paclio3HaBaHUE U U3yUeHHEe CBOMCTB BOJOpoa (ropeHue),
B3auMoOJielicTBUE Bojioposa ¢ okcuaoM meau (1) (Bo3aMOKHO MCIONIB30BAHUE BU-
JeoMaTepruaion), HabIOIeHHE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIE0-
BaHME OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, MPH-
TOTOBJIEHHE PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEM PACTBOPEHHOTO BEIlE-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJUIaMH (HATPUEM U KajblieM) (BO3MOXKHO HC-
MOJIb30BaHUE BUJECOMATEPHUAJIOB), UCCIIEIOBAHUE OOPa3llOB HEOPraHUYECKUX Be-
IIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJEHUEC W3MEHEHUS OKPACKU WHIAMKATOPOB B
pacTBopax KHUCIOT W IIeJiodel, u3ydeHue B3aumojercTBus okcupa meau (Il) c
pacTBOPOM CE€pPHOM KHMCJIOThI, KUCIIOT C METAJUIAMH, PEAKIMi HeUTpaau3aluu, mo-
Jy4EHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO METajjia JIPYruM U3
pacTBOpa COJM, PEUIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMe «BaxkHenmme knac-
Cbl HEOPTAaHUYECKUX COCTMHEHUI.

IHepuoanueckuii 3axkoH u lIlepuoamyeckass cucreMa XMMHYECKHX JJie-
MeHTOB /I. U. MennenaeeBa. CtpoeHne aToMoB. XUMHYeCKas CBA3b. OKUCIH-
TeJIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUU



[lepBbie TOMBITKM KIACCU(PHUKAIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIET0YHO3EMENIbHbIE METaIbI, Tajao-
TeHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEpHbIE OKCUABI U
TUAPOKCHUIBI.

[leproguuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u nimuHHonepuogHas gopmel [lepuoanue-
CKOM cucTeMbl XuMHU4YeCcKux 3yiemMeHToB Jl. M. Menneneesa. Ilepuoasl U rpymnmsl.
DU3NYECKU CMBICI MOPSAIKOBOTO HOMEpPa, HOMEPOB MEPUOAA U TPYIIIbI SJIEMEH-
Ta.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB NepBhIX 20 XUMHUecKUX 3neMeHToB [lepuoanue-
ckou cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO AJIEMEHTA IO
ero noJyioxkenuto B [leprnonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTU M3MEHEHUS pajnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, Me-
TaJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO IPyINaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB JIJI pa3BUTHUS HayKH U npakTuku. . . MenneneeB — y4€HbIil U rpax-
JTaHVH.

Xumuueckasi cBsi3b. KoBasneHTHast (MoJjsipHasi U HEMOJSIPHAs) CBS3b. DJIEK-
TPOOTPHULIATEIIBHOCTh XUMUYECKHUX 3J1€MEHTOB. MIOHHAs CBA3b.

Crenenb okucneHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakiuu. lIpo-
LIECCHI OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpa3lloB BEHIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCHUA IIMHKA C PACTBOPAMU KUCJIOT U IIeJI0UYel, MPOBEIEHUE OIBITOB, UILTIO-
CTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
pEeaKIu pa3oKeHUsl, COETUHEHHUS).

Mesrcnpeomemnbnie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUHU XUMHUHU B § KJlacce ocy-
MIECTBIISIETCS] YepPe3 UCITIOIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHITHH,
TaK U TOHSTUN, SIBISIONIUXCS CUCTEMHBIMU JJISI OTACJBHBIX MHPEIMETOB €CTe-
CTBEHHO--Hay4YHOT'O IIUKJIA.

OO0mue ecTeCTBeHHO--HAyYHbIE TIOHSTH: HAYyYHBIN (akT, TUMOTE3a, TEOPHs,
3aKOH, aHaJIu3, CUHTE3, KiacCudUKalus, IePUOIUIHOCTb, HaOMI0ICHUE, IKCIICPH-
MEHT, MOJEITUPOBAHUE, U3MEPEHUE, MO/IEITb, ABJICHHUE.

dusnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TO-
MBI, PAIMOAKTUBHOCTD, MOJICKYJIa, JJIEKTPUUECKHUHN 3apsi/l, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, PU3NUYECKUE BEIMYUHbBI, SIUHUIIBI U3MEpe-
HUsl, KOCMOC, IIAHETHI, 3BE€3b1, COJIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOMABI, MOJE3-
HBIE UCKOIAeMbI€, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC



BemecTBO M XMMHYeCKasi peaKkIus

[Teproguuecknii 3akoH. [lepuoandeckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB XH-
MHYECKHUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KNS, KAJbLHS U UX COCTUHEHUN B
COOTBETCTBHH C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoil CuCTeMe U CTPOCHUEM
UX aTOMOB.

CrtpoeHune BeliecTBa: BUIBI XUMUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX pe-
MIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOM PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiyms u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOIMCTBA BEUIECTB, OTHOCSIIIMXCA K PAa3JIUYHBIM KJIACCaM HEOPTaHUYECKUX COEIIU-
HEHUM, TeHeTUYECKas CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccuduxaiys XuMUYECKUX PeakIuid MO pa3IMuyHbIM MpU3HaKaM (110 YUCITY
U COCTaBY y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY A (]eKTy, 1mo u3me-
HEHUIO CTETNCHEH OKUCIEHUS XMMHUYECKHX DJIEMEHTOB, M0 0OpaTUMOCTH, MO y4a-
CTHIO KaTaimu3aropa). DK30- U IHJAOTEPMHUYECKUE DPEaKIUU, TEPMOXHUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTr xumudeckon peakiuu. [loHsTue 06 0OpaTUMBIX U He-
0oOpaTUMBIX XUMHUYECKUX peakiusax. [[oHaTHe 0 TOMOTeHHBIX U TeTEPOreHHBIX pe-
akiuax. [lonstne o karanuse. [loHsTHe O XMMHUUYECKOM paBHOBecHH. DaAKTOPBI,
BIIMSIONIME HA CKOPOCTh XMMHUUYECKON pEaKIUU U MOJIOKEHUE XUMUYECKOr0 paB-
HOBECHS.

OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, JJCKTPOHHBIA OajlaHC OKHC-
JIUTEIIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBJI€HUE YPABHEHUN OKHCIHUTENb-
HO--BOCCTAHOBUTEJIBHBIX PEAKIMil C MCIOJIb30BAHUEM METOAa DJIEKTPOHHOTO Oa-
JIaHCA.

Teopus 31EKTPOTUTHUECKON TUCCOUUALMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHBIE U COKpAalIEHHbIE MOHHbIE YpaBHEHUs peakinil. CBONCTBA KUCIOT, OCHO-
BaHW W COJICM B CBETE MPEICTaBICHUN 00 DJIEKTPOJUTHUYECKON THUCCOITUAIUH.
KauectBeHHbIe peakunu Ha HOHBL. [IOHSATHE O THapPONIU3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAJUIOB U HEMETAJLJIOB (rpaduTa U aaMasa), CI0KHBIX BEIIECTB (XJ10-
puaa HaTpusi), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peakIuu OT
BO3JICHCTBUSI pa3IMYHBIX (DAKTOPOB, UCCIIEIOBAHUE AIEKTPOIPOBOIHOCTH PACTBO-
POB BELIECTB, MPOLIecca TUCCOIUAIMU KUCIIOT, 1eIouel U cojiel (BO3ZMOMXHO HC-
MOJIb30BaHUE BUIEO MATEPHUAIOB), IPOBEAECHUE OMBITOB, WILTIOCTPUPYIOLIUX MPH-
3HAKW TMPOTEKAHMs PeakInii MOHHOTO OoOMeHa (0Opa3oBaHHME OCAaKa, BBIICICHUE
raza, oOpa3oBaHUE€ BOJIbl), OMbBITOB, WLIFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEAKIUi (TOpeHue, peakluu pas3ioKeHUs, COCIUHEHUS),



pacno3HaBaHHE HEOPTAHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKLIMI Ha
MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtanibl U MX coeinHEeHUS

OOwras xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, Xapak-
TepHbIe cTereHu okucieHus. CtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX Be-
HIECTB — rajJoreHoB. XMMUYECKHE CBOMCTBA HA ITpUMEpE XJIopa (B3auMOJIEHCTBUE C
MeTaJulaMH, HeMeTaJlJlaMu, 1enoyaMu). XjaopoBoaopo 1. ColisiHas KUCI0Ta, XUMHU-
YECKHUE CBOWCTBA, MOIYyYEHUE, IPUMEHEHHE. J[elicTBHE XJI0pa U XJIOPOBOAOPO/IA HA
OpraHu3M 4esloBeKka. BaxkHelnme XJI0puapl U UX HAXO0XKIACHHUE B PUPOJIE.

OoOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeleHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHYECKHE U
XUMHYeCcKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, pusndeckre 1 XUMUUECKHE CBOMCTBA (00IIMe KaK MpeCcTaBUTe-
Js1 KJ1acca KUCJOT U cnenuduyeckue). XuMHUUECKHE Peakuu, JeKallie B OCHOBE
IPOMBIIIJIEHHOTO CIloco0a MOJIyYeHUsI CEpHOM KUCHOTHL. IIpuMeHeHue cepHoi
kucaoTbl. CoOJMM CEepHOM KHUCIIOTHI, KadeCTBEHHAs peaklus Ha CyIb(paT-HOH.
HaxoxaeHue cepbl U €€ COEIMHEHNI B PUpoie. XUMHUYECKOE 3arpsi3HEHUE OKPY-
Karoulei cpeabl COeNMHEHUSIMU cepbl (KUCIOTHBIE TOKIH, 3arps3HEHNUE BO3/lyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUSI.

OOmast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacnpOCTpaHEHHE B MPUPO/IE,
bu3nueckue u XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
(bu3MUecKue 1 XUMUYECKHUE CBOMCTBA, MOMyuyeHrue U npuMeHeHune. Cou aMMOHUS,
ux (U3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHCIOTa, €€ MoJy4yeHHe, (PU3NYECKue U XUMUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cneruduieckue). Mcnomnb-
30BaHHE HUTPATOB U COJIC aMMOHHS B Ka4eCTBE MUHEPAIBbHBIX yI00peHun. Xu-
MUYECKOE 3arpsA3HEHUE OKPYXKAloLEHd Cpellbl COEAMHEHUSIMU a30Ta (KHCIIOTHBIE
JOKIM, 3arpsi3HEHHE BO3yXa, MOUBbl U BOoA0EMOB). docdop, amioTponHbie Mo-
nudukanmu Gocdopa, pusndeckrue u xumuueckue cporictsa. Oxcua pocdopa (V)
u ochopnas kuciora, puznUecKre U XUMUYECKHUE CBOMCTBA, momydeHue. Mc-
noJsib3oBaHue (ochaToB B KaueCTBE MUHEPAIbHBIX yI0OPEHHM.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIC CTETEHH OKHUCIEHMs. YTJIEpOJ, ajuIOTPOIHble MoauduKa-
LMY, paclpoCTpaHEHUEe B Mpupoje, GU3HUYECKUe MU XUMHUYECKUE CBOMCTBA. AJ-
copouusi. Kpyrosoport yriepona B npupoje. Okcuabl yriepoja, ux Guandeckue u
XUMHUYECKUE CBOMCTBA, NEUCTBHE HA JKUBBIE OPTaHU3MBI, MOJYyYE€HHUE U MPUMEHE-
HUe. DKoJoruueckue nmpoOiieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V), runoresa
rJ100abHOTO MOTEIUICHUS KIIMMaTa, TapHUKOBBIN 3 PeKT. YronpHas KUCIOTa U €€
cony, uX (U3NYECKUEe U XUMUYECKHE CBOWCTBA, MOIyYeHne U mpuMenenue. Kaue-



CTBEHHas peakiusi Ha KapOoHaT-HOHBL. Vcronb3oBaHue kapOOHATOB B OBITY, Me-
JTUIMHE, IPOMBIIIEHHOCTH U CETbCKOM XO035HCTBE.

[lepBoHavasIbHBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbIe HICTOYHUKH YTJIEBOIOPOOB (YroJib, MPUPOIHBIN Ta3, HedTh), MPOIYK-
Thl UX TepepadoTKu (OCH3WH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [loHsATHE O
OMOJIOTUYECKU BaKHBIX BEIIECTBAX: JKHUpaX, Oelkax, yriaeBojax — M UX POJH B
YKU3HH YesloBeKa. MarepuanbHOE €JUHCTBO OPTaHUYECKUX U HEOPTaHMYECKHUX CO-
€IMHCHUM.

KpeMHuii, ero ¢pu3ndeckue 1 XMUMUYECKUE CBOMCTBA, OJYYEHHE U TPUMEHE-
Hue. CoenvHeHUs1 KpeMHus B npupoje. OO0iue npeacTaBieHuss 00 OKCUIE KpeM-
Hus (1V) u xpemHueBoit kucnore. CUIUKaThl, UX UCMHOJb30BAaHUE B OBITY, B MPO-
MBIIIJICHHOCTU. BakHenme CTPOUTEIbHBIE MaTepUANIbl: KEPAMHUKA, CTEKJIO, Ie-
MeHT, 0eTOH, kene300eToH. [Ipo6aeMbl 6€30MMacHOr0 MCIOIB30BAHUS CTPOUTEIIh-
HBIX MaTepUaJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHHEe 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MTPU3HAKOB
UX MPOTEKaHMsI, OIBITHI, OTpAXKaroLUe GU3NYECKUE U XUMUUYECKHE CBOICTBA Tajio-
TEHOB M UX COEIMHEHUH (BO3MOKHO MCIIOJIb30BAaHHE BUIEOMATEpHUANIOB), O3Ha-
KOMJIEHUE ¢ oOpa3uaMu XJOpUIOB (TaJIOTEHUIOB), O3HAKOMIIEHHE C 00paslamu
cepbl U €€ COeTUHEHUSIMU (BO3MOYKHO MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), HA0II0-
JIeHue Mpoiiecca oOyriIMBaHUs caxapa MoJ JI€WCTBUEM KOHLIEHTPUPOBAHHOW cep-
HOM KHCIIOTHI, U3YYEHUE XMMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI,
IIPOBEICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOIIOJCHUE MTPU3HaKa e€
POTEKaHUs, O3HAKOMJIEHUE ¢ (PU3UUECKMMU CBOWCTBaAMH a30Ta, ¢ochopa U Ux
COEIMHEHUI (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUAIIOB), 00pa3IiaMu a30THBIX
u hocopHBIX ynOOpeHUM, MmMomydyeHue, cooOMpaHre, paclio3HaBaHHE M M3YUYCHHUE
CBOMCTB aMMMaKa, MPOBEICHNE KaYECTBEHHBIX pEaklMid Ha MOH aMMOHHS U (oc-
daT-voH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOICUCTBUE KOHIICHTPUPO-
BAaHHOW a30THOM KHCIJIOTBHI C MEAbIO (BO3MOYKHO HMCIOJIb30BaHUE BUIEOMAaTEpHa-
JIOB), U3yU€HUE MOJIENe KPUCTATMYECKUX PEIETOK anMasa, rpadura, Qysiepe-
Ha, O3HAaKOMJICHHE C MPOLECCOM aJCcOpOLMU PACTBOPEHHBIX BEIECTB aKTUBUPO-
BaHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOras3a, MojlydyeHue, coorpaHue, pacro3Ha-
BaHME M M3YUYEHUE CBOWCTB YIJIEKUCIOTO ra3a, MpOBEJECHUE KaueCTBEHHBIX peak-
M Ha KapOOHAT M CWJIMKAT-UOHBI U U3y4Y€HUE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJIEHUE C NMPOAYKIMENH CUIMKATHON MPOMBIIUIEHHOCTH, PELIEHNUE YKCIIEPUMEH-
TaJbHBIX 33/1a4 N0 TeMe «BakHelne HeMEeTauIbl U KX COCTUHEHUS.

MeTtasnibl 1 MX COeTUHEHUS

OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH
ux nonoxxeuus B Ilepunoanueckon cucreme xummyeckux aemenTos . 1. Menne-
JeeBa U CTpoeHHsl aToMOB. CTpoeHue MeTaioB. MeTtamnyeckas CBsi3b U MeTall-
JMYECKask KPUCTAIINYECKAs] PEIIETKA. DIEKTPOXUMUYECKUNA Psii HANIPSKEHUN Me-



TajoB. Pu3nyueckre U XMMUYECKUE CBOWCTBAa MeTaiioB. O0muMe cnocodbl momy-
yeHus: MeTasuioB. [loHATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX
oT koppo3uu. CruiaBsl (CTaldb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B
OBITY W POMBIIIJIEHHOCTH.

[[lenounbie MeTamibl: nonoxkeHue B [leproanyueckoil cUCTEME XUMUYECKUX
sanemeHToB /. 1. MeHneneeBa, CTpOCHHE UX aTOMOB, HaXOXK/JI€HUE B Ipupoje. Ou-
3MYECKHE U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCuabl U TH-
POKCHJIbI HATpUS U Kanus. [I[puMeHeHue meT0YHbIX METAIUIOB U UX COCAMHEHUH.

[Ilenoyno3eMenbHbIE METAIIIBI MArHUM M KaJbLUK: NoJIO)KeHue B [lepuonu-
YECKOW cucTeMe Xxumuyeckux aneMeHTtoB [[. M. MenneneeBa, crpoeHne ux aro-
MOB, HaxoXJeHue B mpupoje. Pusnyecknue U XUMHUYECKHE CBOWCTBA MarHus U
KaJblusl. BakHeuue coeluHeHUs Kalblus (OKCHI, TUIPOKCUI, coyin). XKéct-
KOCTh BOJIbI U CITIOCOOBI €€ YCTpaHEHUS.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XUMUYECKHX SJIEMEHTOB
. . MenaeneeBa, CTpOCHHE aTOMa, HaX0XKAeHUE B ipupoje. duznueckue U Xu-
MUYECKHE CBOMCTBA afOMUHUSA. AMGOTEpHbIE CBOWCTBA OKCHUJIAa M THAPOKCUIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 31€MEHTOB J1.
N. MeHnneneeBa, CTpPOEHHUE aTOMa, HaX0XKJICHUE B pupoje. PU3NUECKUE U XUMH-
YyecKHe CBOWCTBA Xkese3a. OKcuapl, rTuapokcu sl U conu xenesa (1) u xxenesa (111),
UX COCTaB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o0pa3llaMu METaJUIOB M CIUIABOB, MX (DU3NUYECKUMU CBOM-
CTBaMH, U3y4YCHUE PE3YJIbTATOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJCUCTBUSI OKCHIA KaJbLUS U HATPUS C
BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HCCIEIOBAHUE CBOWCTB
KECTKON BOJIBI, TIPOIIECCa TOPEHHUS KeJie3a B KUCIOpoie (BOZMOXHO HMCIOIb30Ba-
HU€ BUJEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUI HA HOHBI:
MarHusi, Kajbllus, adloMHHHSA, nuHKa, xenesa (1) u xemesa (M), mexu (1),
HaOJIOICHUE W OTNMCAHUE TPOIECCOB OKPAITMBAHUS TIJIAMEHU MOHAMU HATpUs, Ka-
Jus M Kanbuusa (BO3MOKHO KCIOJIb30BAHHME BHIEOMATEPHANIOB), MCCIEAOBAHUE
aM(OTEPHBIX CBOMCTB THJIPOKCHIA ATIOMUHUSA U THAPOKCHUJA IMHKA, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHele MeTauibl U UX COEAUHEHUSD.

XUMHA M OKPYKAIOLIAS Cpeaa

BemiectBa 1 marepuaibl B IIOBCEIHEBHOM XKU3HU 4elioBeKa. be3ornacHoe uc-
MOJIb30BaHUE BEIIECTB U XMUMHUYECKUX peakuuii B ObITy. IlepBas momMorns npu Xu-
MUYECKHX 0KOTaX M OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImycTuMast
KOHLIeHTpalus BeuecTB, nainee — [1JIK). Poias xumMuu B perieHnn 3K0JI0rHYeCcKuX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmnuie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€U MPU U3YYEHUHU XUMHUHU B 9 Kjacce ocy-
HIECTBIISIETCSl Yepe3 MCIHOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U TOHSATHW, SBISIOUIMXCS CUCTEMHBIMU ISl OTACJIBHBIX MNPEIMETOB €CTeE-
CTBEHHO--Hay4YHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TeOpHusl, aHallu3, CUHTE3, KJIacCU(PUKALIMS, MEPUOJIUIYHOCTh, HAOIIO/IEHHE, DKCIIe-
PUMEHT, MOJICTUPOBAHKE, W3MEPECHHE, MOJCIb, SBICHHUE, MApPHUKOBBIN 3(deKT,
TEXHOJIOTHS, MATEPUAIIBI.

dusnka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIHU]I, U30TO-
bI, PAIMOAKTUBHOCTh, MOJICKYJIa, SJIEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, MMOTYIPO-
BOJIHUKH, JUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperartHoe co-
CTOSTHHE BEIECTBa, a3, PacTBOpP, PACTBOPUMOCTh, KpHUCTa/UIMUECKas pEIIETKa,
CIUIaBbl, (PU3UYECKUE BEJIMYMHBI, CAUHUIIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPaH-
CTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpaIbl, TOPHbIE MOPOABI, MOJIE3-
HBIE UCKOITAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO 00IIIET0 00pa3o-
BaHUS JIOCTUTAIOTCSA B XO0Ji€ OOy4YeHUsS XMMHUU B €IMHCTBE Y4eOHOW M BOCIHUTA-
TEJIbHON JIEATEIBHOCTH B COOTBETCTBHH C TPATULMOHHBIMU POCCUMCKAMH COLIMO-
KyJIbTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMU B OOIIIECTBE
npaBujIaMd U HOPMaMH TOBEJICHUS U CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHUS,
CaMOPAa3BUTHS U COMMAIIA3AITUN 00yJarOIIHXCA.

JInyHOCTHBIE pe3yNbTaThl OTPAXKaIOT TOTOBHOCTh OOYYalOIIUXCA PYKOBOJI-
CTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIUN U PACIIUPEHUE OTIbI-
Ta JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YKCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEJIMIO, IOHUMaHUs 3HAYEHUs XMMHUYECKON HAyKU B KU3HHU CO-
BPEMEHHOTO 00I111eCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOUN HMHpOpMAIIMEH O Tie-
PEIOBBIX TOCTUKEHUSIX U OTKPBITUSX MUPOBOM M OT€UECTBEHHON XMMUU, 3aUHTE-
PECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS O COIMAJIbHBIX HOpMax M MPaBHIIAX MEXJIMYHOCTHBIX OTHO-
IICHUNA B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIO-
JIe3HOM, y4eOHO-UCCIeI0BaTENbCKOM, TBOPUECKON U APYTHX BUAAX ACSATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU MIPHU BBIMOJHEHUH y4eO-
HBIX, TTO3HABATENIbHBIX 3a7a4, BBHIMOJHEHUU XUMUYECKUX SKCIEPUMEHTOB, CO3/a-
HUU y4E€OHBIX MPOEKTOB, CTPEMJICHHUS] K B3aMMOIMOHUMAHMIO M B3aUMOIIOMOIIU B
npoIiecce TON y4eOHOM AesTeIbHOCTU, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U
MOCTYIKU CBOMX TOBAPHUILEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C Yué-
TOM OCO3HAHHS NTOCJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakinH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONIUE OC-
HOBY JIJIsl TIOHUMAaHUS CYITHOCTH HAYYHOW KapTHUHBI MHUpA, MIPEACTABICHHS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C MPH-
POIIHOM Cpelioi, O POJIM XMMHUH B ITO3HAHUU dTUX 3aKOHOMEPHOCTEN;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOUMBIE 711 00BICHEHUST HaOJI01aeMbIX MPOLIECCOB U SIBJICHUM, MO-
3HaBaTeJbHOU, HH()POPMALIMOHHON W YUTATEIBCKOW KYJIbTYPhl, B TOM YKCJIE HABbI-
KOB CaMOCTOSTENIbHON pa0dOoThl C yueOHBIMU TEKCTaMU, CIIPABOYHON JIMTEPATYpPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMAIITMOHHBIX TEXHOJIOTU;

MHTEpeC K OOYUYEHHIO U MO3HAHUIO, JT0003HATEIbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTBH K CaM000pa30BaHUIO, MPOSKTHON U MCCIEAOBATEIBCKOUN JIESITEIIbHOCTH,
K OCO3HAHHOMY BBHIOOpPY HANPABJICHHOCTH U YPOBHS 0OYUYCHUS B JAIbHEUIIIEM;

4) popmMupoBaHUSs KYJbTYPbI 310POBbSI:



OCO3HAaHHE LICHHOCTH YKHU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3110pO-
BbIO, YCTAHOBKM Ha 3/10pPOBbIIl 00pa3 >KU3HU, OCO3HAHME MOCIEICTBUN U HENPHUSI-
TUE BPEIHBIX IPUBBIYEK (YNOTPEOJIEHUS aJIKOroJisl, HAPKOTUKOB, KypeHusi), HE0O-
XOAUMOCTH COOJIIO/IEHUSI TIPaBUJI OE€30MaCHOCTU NPHU OOpAIeHUN C XUMUYECKUMU
BELIECTBAMU B OBITY U peabHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEPEC K MPAaKTUYECKOMY U3YUYEHHIO ITpodeccuil u TpyJa pa3aIudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJOBOM AEATEIBHOCTH, B TOM YUCJE HA OCHO-
B€ MPUMEHEHUS MPEAMETHBIX 3HAHHUM 10 XUMHH, OCO3HAHHBIN BBIOOP MHIWBUIY-
aJIbHOM TPAaeKTOPUH MPOAOHKEHUS 0Opa30BaHMs C YUETOM JIMUYHOCTHBIX HMHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOILIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBbHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCUOHATILHOU CpeIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11€J1eCO00pa3HOe OTHOLIEHUE K MPUPOIE KaK UCTOUYHUKY KU 3-
HU Ha 3emiie, OCHOBE €€ CYLIECTBOBAHMsI, TOHUMaHUE LIEHHOCTHU 3/10pOBOT0 U 0e3-
OMacHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (usmue-
CKOMY M TCUXMYECKOMY 3[J0POBBIO, OCO3HAHHE ILEHHOCTU COOJIIOJCHUS IMpaBUII
0€3011acHOr0 MOBEACHUS IIPHU paboTe ¢ BEIIECTBAMM, a TAK)XKE B CUTYyallUsX, yTPo-
YKAIOIMX 30POBBIO U KU3HH JIFOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPEIOH, I MOBBIIEHUS
YPOBHSI 3KOJOTUYECKON KYJIbTYpbl, OCO3HAHUS TTIOOATLHOTO XapakTepa 3KOJOTH-
YECKUX MpOoOJIeM U MyTel UX pelIeHUs: MOCPEACTBOM METOA0B XUMHH, SKOJIOTHY e-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOU, KOMMYHH-
KaTUBHOM M COLIMATIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpenMeTHBIX pe3ylbTaToOB BBIACNAIOT 3HAYUMbIE 11 POpPMHU-
pPOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIEC MTOHATHUS (3aKOH, TE€OPHsI, IPUHIIMIL, TUIIO-
Te3a, GakT, CUCTEMa, IPOLECC, SKCIIEPUMEHT U JPYTOE.), KOTOPBIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHbBIX yUEOHBIX IMpeIMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUM U3
TUX MPEAMETOB (POpPMHUPOBATH MPEJICTABICHHE O LIEOCTHON HAyyHOW KapTHUHE
MHUpPa, U yHHMBEpCaJbHbIE y4eOHbIE AeWCTBUSA (ITO3HABATENIbHbIE, KOMMYHUKATHUB-
HbIE€, PETYJIATUBHBIE), KOTOPhIE 00eCleuynBalOT (HOPMUPOBAHKE TOTOBHOCTH K ca-
MOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YY€OHON A TENbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornueckue aeicTBuA:

YMEHUS UCIOJI30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS! IPU OCBOCHUU 3HA-
HUI: pacKpbIBaTh CMbICII XMMHUYECKUX MOHATUHN (BBLACIATh UX XapaKTEpHbIE IPU-
3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C JPYTMMHU MOHATHIMU), UCIIOJIb30BAThH MOHS-
TUS 7151 OOBSICHEHHS! OTJIENbHBIX ()aKTOB U ABJICHUH, BEIOUPATh OCHOBAHUS U KpH-
TepUM ISl KIacCu(UKAIMM XUMHYECKHX BEIIECTB U XUMHYECKHX PEaKIii, ycTa-
HaBJIMBAaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXAYy 00BEKTaMU U3YYEeHHsI, CTPOUTH



JIOTHYECKHE pacCyKACHUs (MHIyKTHUBHBIC, NEAYKTUBHbBIC, TIO aHAJOTUH), JEeIaTh
BBIBOJIbI U 3aKJTIOYCHMUS;

yMEHUE MPUMEHSATh B Mpoliecce MO3HAHMS MOHATHS (IpeIMETHbIE U MeTa-
MpPEMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIOJb3yEeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TTPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMU4ecKkas ¢GopMmyia U ypaBHEHUE XUMHU-
YECKOM peakuu — MpU PEelIeHUH Y4eOHO-TTO3HABATENbHbIX 33a4, C Y4ETOM ITHX
MOJICJIbHBIX TPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MpPH-
3HAKH U3y4aeMbIX 00bEKTOB — XUMHUUECKHX BEIECTB U XUMHUUECKHUX PEaKIUi, BbI-
SBIIATH OOIIME 3aKOHOMEPHOCTH, MPUINHHO-CIIEICTBEHHBIC CBA3H U MPOTUBOPEUHS
B U3y4aeMbIX MPOLIECCaxX U SBICHUSIX.

Bba3oBble uccienoBareibckme 1eiCTBUSL:

YMEHHE HCIIO0Ih30BaTh MOCTABICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO~
3HaHUs, a TAK)XE B KaUeCTBE OCHOBBI JJIs1 (POPMUPOBAHUS THIIOTE3bI 110 MPOBEPKE
IPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHMIA;

npuoOpeTeHNe ONbITa MO MIAHUPOBAHUIO, OPraHU3AlMH U MPOBEACHUIO yue-
HUYECKHX 3KCIIEPUMEHTOB, YMEHHUE HaOJI0/IaTh 3a XOJOM IpoIlecca, CaMOCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 Pe3yJsbTaT, (POpMyIupoBaTh 0OOOIIEHHS U BBIBOIBI
10 pe3yibTaTaM MPOBEAEHHOIO OIBITA, UCCIENOBAHUS, COCTABIATh OTYET O IMPO-
JeJIaHHoM pabore.

Pabora ¢ undpopmaunmeii:

yYMEHHE BBIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATh MH(POpPMAIINIO pa3-
JUYHBIX BUJOB U (OPM TPEIACTABICHUSA, MOTYy4aeMYyI0 W3 Pa3HBIX HMCTOYHHUKOB
(Hay4IHO-TIOMyJISIpHAs JIUTEepaTypa XUMUYECKOTO COJEp>KaHUsl, CIIPABOYHBIE MOCO-
ous, pecypcol HTepHETa), KPUTHUECKH OIICHUBATH MPOTUBOPEUYMBYIO M HEJIOCTO-
BEpPHYIO UH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMallMl U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO THUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpecTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aul HECIIOKHBIMU CXE€MaMU, TuarpaMMaMu, Jpy-
rumMu popMamMu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBAThH B MpoIlecce YIeOHOW U MCCIeq0Ba-
TENBCKOW NEATEIHPHOCTH WH(OPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIBCKOTO
XO3SIIICTBa M TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

yMEHHUsI 3a7laBaTh BONPOCHI (B X0j€ Auajiora v (Miau) JUCKYCCHH) IO CyIIe-
CTBY OOCYyXJaeMON TeMbl, (OPMYIUPOBATH CBOU MPEAJIONKEHUS OTHOCUTEIIHHO
BBITIOJTHEHUS TIPEATIOKEHHOM 3a/1a4H;

YMEHHsI TPEACTABIATH IMOJYYCHHbIE PE3ylbTaThl MO3HABATEIBbHOM NeATEeb-
HOCTU B YCTHBIX M NMHUCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO PE3yIbTaTOB BbI-



MOJTHEHUSI XUMUYECKOTO 3KCIepUMEHTa (J1abopaTopHOro OIMbITa, JIaOopaTOpHOU
paboTHI [0 UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHHsI Y4EOHOTO COTPYJHUYECTBA CO CBEPCTHHKAaMHU B COBMECTHOM IO3HAa-
BaTEJIbHOM M HCCIENOBATEIBCKOW ACATENBHOCTH IPU PELICHUM BO3HUKAIOIIMX
npo0JieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3ULMN (00CYX-
JeHUsl, OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAUHALIUSA COBMECTHBIX A€Hi-
CTBHI, ONpeAeieHue KPUTEPHUEB IO OIIEHKE KauyeCTBa BBINOJIHEHHON paboThl U
JIpyTHe).

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEIBHO ONPEAENATh LEIU AEATEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
ITO3HABATEIIBHBIX 3a]1a4, CAMOCTOSATEIIBHO COCTABIIATh WIM KOPPEKTUPOBATH MPEJ-
JIO’)KEHHBIN aJTOPUTM JACWCTBUI IPU BBIIOJHEHUH 33JaHUI C YYETOM IOIYYEHUS
HOBBIX 3HaHUN 00 M3ydaeMbIX O0BEKTaX — BELIECTBAX U PEAKLMSIX, OLCHUBATh CO-
OTBETCTBUE IOJYYEHHOI'O PE3YJIbTATA 3asBJICHHOM L€)W, YMEHUE UCIOJIB30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, PEUIAracMbI€ B YCIOBUHN 3a1aHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeIMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 0053aTEIBHOIO COAepkKa-
HUS, YCTAHOBJICHHOTO JaHHOUW (enepanbHON pabodeil mporpamMmoi, BBIACIHSIOT:
OCBOCHHBIE 00YYaIOIIUMHKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, Clie-
nupuyeckre g NpeaMeTHON 00JacTu «XUMHUs, BUABI JEATEIBHOCTH 1O MOJY-
YEHUIO0 HOBOTO 3HAHHUS, €r0 MHTEPHpPETALMH, NPEOOpa30BaHUI0 U MTPUMEHEHUIO B
pPa3IUYHBIX YYEOHBIX U HOBBIX CUTYalLIHSIX.

K koHIy 00yueHus B 8 kjiacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUIA:
pPacKphIBaTh CMBIC] OCHOBHBIX XMMHMUYECKHX MOHSTHI: aToM, MOJEKYJA, XUMHUYE-
CKUH 3JIEMEHT, MPOCTOE BEILECTBO, CIO0KHOE BELIECTBO, CMECh (OAHOPOHAS U He-
OJTHOPOJHAs1), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsA U MOJIEKYJIsIpHasl Macca, Ko-
JMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl 0Jsl XUMHYECKOro 3Je-
MEHTa B COEJAMHEHUHU, MOJISIPHBIM 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb, HJIEK-
TPOOTPULIATEIILHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKasl peakius, Kiaccupukanus
peakLMii: peakuuu COEIMHEHMS, PEAKLIUU Pa3I0KEHHsI, pEaK[MU 3aMEILEeHHUs], pe-
aKuuu oOMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIUH, TEIJIOBOU 3PPEKT peakuuu,
AJIpO aTOMa, JJIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTalb, paAKNyC aTOMa, XUMHU-
yecKkas CBsI3b, MOJISIpHAs M HEMOJspHas KOBaJEHTHAsl CBSi3b, MOHHASI CBA3b, MOH,
KaTHOH, aHUOH, pacTBOP, MaccoBasi J10Jisl BelllecTBa (MPOIEHTHAs! KOHLIEHTpaIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHIATUN U IPUMEHSATD 3TH
MOHATHUS NIPH ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;

UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JJIsi COCTaBlieHUs (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;



OTIPEJIEIISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, CTCTICHD
OKHUCJICHHS] AJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAJICKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIACcCy COEIMHEHUN 1o ¢opmyram, BUJ XUMHUUYECKOU CBS3U (KO-
BaJICHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COCAMHEHUSX;
packpbiBaTh cMmbich [lepuonuyeckoro 3akona JI. Y. MenneneeBa: 1eMOHCTpUpPO-
BaTh MOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX DJIEMEHTOB
OT uX moJjioxkeHus: B llepuoguyeckoit cucteme, 3aKOHOB COXPAHEHUsI MacChl Be-
IIECTB, [MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€HHMsI, 3aKOHa ABOraj-
po;
ONMMCHIBATh U XapaKTepH30BaTh TabmuuHyro ¢opmy I[leprmomnyueckoil CUCTEMBI
XUMUYECKUX 3JICMEHTOB: pa3ndaTh MOHATHUS «TJIaBHAS moArpymma (A-Tpynmna)» u
«mobouHasa noarpynmna (b-rpymnma)», Mansie U OOJBIIME MEPUOABI, COOTHOCHTD
0003HaueHHUs, KOTOphIe UMEIOTCS B Tabmwmie «llepromndeckas cuctemMa XUMHYE-
ckux sneMenToB JI. . MenzeneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI
aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sApa, 001Iee Yhcio dJIECKTPOHOB
U pacrpeieieHue UX M0 SJIEKTPOHHBIM CII0SIM);
KJIaCCU(DUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYE-
CKH€ peakIinu (M0 YKCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIO-
BOMY 3 deKTy);
XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIECTB PA3IMYHBIX
KJIACCOB, TOATBEPIKIasi OMUCAHUE MPUMEPAMH MOJICKYJISPHBIX ypaBHEHUU COOT-
BETCTBYIOIINX XUMHYCCKUX PEAKIIHIA,
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KQU€CTBEHHOTO COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIFHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, Macco-
BYIO JIOJK0 XMMHYECKOTO 3JIeMEHTa Mo (hopmysie COECIUHEHUS], MACCOBYIO JIOJIIO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKOMN PEaKInu;
MPUMEHSTH OCHOBHBIE OTEPAIMH MBICIUTEIBHON NEATeTbHOCTH — aHAJIU3 U CHH-
Te3, CpaBHEHHE, OO0OOIICHHE, CHUCTEMATH3allhi0, KIACCH(UKAIIUIO, BBISBICHHE
MIPUYUHHO--CJICJICTBEHHBIX CBSI3€U — JUISI M3YUYEHUS CBOMCTB BEIIECTB U XHUMHYE-
CKUX PEaKINi, €CTECTBEHHO-HAYYHbIE METO/IbI MIO3HAHUS — HAOIIOICHUE, U3Mepe-
HUE, MOJICTTUPOBAHKE, SKCTICPUMEHT (PEAIbHBIN U MBICIICHHBIN);
CJIEIOBATh MPaBHUJIaM TMOJB30BAHMS XUMHUYECKON MOCYION U JTaOopaTOpHBIM 000-
pyIOBaHHEM, a TaKKe MpaBUiaM OOpaIlleHus ¢ BEIIECTBAMU B COOTBETCTBHHU C M H-
CTPYKIMSIMHU TI0 BBITIOJIHCHHUIO JTA0OPATOPHBIX XUMUYECKHUX OMBITOB IO TOTyYe-
HUIO U COOMpaHUIO ra3000pa3HbIX BEMIECTB (BOJIOPOJa M KUCIOPOAA), MPUTOTOB-
JICHUIO PACTBOPOB C OMNPENCIEHHOW MACCOBOM JOJIEW PACTBOPEHHOI'O BELIECTBA,
IJIAHUPOBATHh M MIPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI TI0 PaCIIO3HABAHUIO pac-
TBOPOB IIEJIOYEH U KUCJIOT C MOMOIIBIO MHIUKATOPOB (JakMyc, ¢eHosdTasierH,
METWJIOPaHX U APYTHE).

K xonIy 00yueHus B 9 Kjacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:



pacKphIBaTh CMBIC OCHOBHBIX XHWMHUYECKHX TMOHSTHI: XUMUYECKHUN 3JIEMEHT,
aToM, MOJIEKyJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi peak-
1Us, XUMHUYECKasi CBs3b, TEIUIOBOM 3>(PGEKT peakiyu, MOJib, MOJSPHBIM 00BEM,
pacTBOp, JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS JUCCOLUALINS, PEaK-
MM MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMBbIE U He-
oOpaTUMBbI€ pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIHUTED,
BOCCTAaHOBHUTEJb, OKHCIICHUE U BOCCTAHOBJICHHE, AJUIOTPOMUs, aM(pOTEPHOCTH, XH-
MUYECKasl CBA3b (KOBAJIEHTHAs, UOHHAs, METAJUIMYECKasl), KpUCTAILIMYECKasl pe-
mETKA, KOPPO3UsI METAIUIOB, CILIABBI, CKOPOCTh XUMUYECKON PEAKIIMH, TPEAEITBHO
nonyctumas konuentpauus 1I/IK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX OHITHI U TPUMEHSAThH 3TU
MOHATHUS NIPU ONMCAHUHU BEIIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJMKY JUIsl COCTaBJICHHUS (OpPMyJl BELIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OIPENENATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMHUYECKUX JJIEMEHTOB B COEIH-
HEHUSX Pa3JIMYHOTO COCTABA, PUHAIUICKHOCTh BELIECTB K ONPENEIEHHOMY KJlac-
Cy coelMHeHul 1o (GopmyrnaM, BUJI XMMUUYECKOH CBsI3U (KOBaJE€HTHasl, MOHHAs, Me-
TaJJIN4ecKasi) B HEOPraHUYEeCKUX COCAMHEHUSIX, 3aps]] NOHA IO XUMHUYECKOH (op-
MyJIe, XapaKTep Cpelbl B BOJIHBIX PACTBOPAX HEOPraHUYECKUX COEAUHEHHH, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbich Ilepuonnueckoro 3akona . . MeHneneeBa u 1eMOHCTPUPO-
BaTh €ro MOHMMAaHUE: ONMUCHIBATh U XapaKTepu3oBaTh TaOIUUHY0 Qopmy llepuo-
JTUYECKON CUCTEMbl XMMUYECKHUX DJIEMEHTOB: Pa3jNyaTh MOHSITHUS «TJIaBHas MOJ-
rpynna (A-rpynna)» u «mnobouynas noarpynna (b-rpymnma)», mansie u OoJsbline
NEPHOJIbl, COOTHOCUTh 0003HAUEHHMSI, KOTOPbIE UMEIOTCS B MEPUOANYECKON TabIu-
1€, C YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTtaB u 3apsn siapa, oOliee YUCIO AJIEKTPOHOB M paclpeiesieHue X MO dJeK-
TPOHHBIM CJIOSIM), OOBSICHATH 0OIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3Jie-
MEHTOB U MX COCIUHEHU B Ipejesiax MajblX IEPUOJOB U TJIABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYE-
CKH€ peakKIuu (MO0 YMCIY U COCTAaBY YYaCTBYIOUIMX B PEAKLIMH BEIIECTB, IO TEIIO-
BOMY 2 (PekTy, 0 UBMEHEHHUIO CTENEHEH OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATH) OOIIKME U ClieUUPUUECKUE XMMHYECKUE CBOMCTBA
MPOCTBIX M CJIOKHBIX BEHIECTB, MOATBEPKIAsi ONMUCAHUE MPUMEpPAMU MOJIEKYIISIp-
HBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPABHEHUS DJIEKTPOIMTHUECKOW NTHCCOLMALMU KHUCIIOT, IIeoYed u
COJIEH, TIOJIHBIE U COKpPAILIEHHbIE YPABHEHUS pEaKIIMi HOHHOTO OOMEHa, ypaBHEHUS
peakuuid, OATBEPKAAOUINX CYIIECTBOBAHUE IN€HETUYECKOW CBA3U MEX]Y Bellle-
CTBaMH Pa3IU4HbIX KIACCOB;

pPacKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN TOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIIHii;



IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHMS, BO3MOXKHO-
CTHU MIPOTEKAHMSI XUMUYECKHX MMPEBPAILICHHUN B PA3JIUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCO-
BYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opmysie COEIUHEHUSI, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW pEaKIUU;
COOJII0/IaTh TIPAaBWIIA TMOJIb30BAHUSA XMMHUYECKON MOCya0M U J1abopaTOpHBIM 000-
pYyZIOBaHHMEM, a TaK)Ke MpaBHia 0OpaleHUsI C BEIIECTBAMH B COOTBETCTBHH C MH-
CTPYKLMSIMHU IO BBIIOJHEHUIO J1A0OPATOPHBIX XUMUYECKHUX OMNBITOB IO MOIyYe-
HUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAaKa M YTICKUCIIOTO ra3a);
IPOBOJUTH PEAKLHH, MOATBEPKIAIOIINE KAaYECTBEHHBIA COCTaB Pa3IMYHBIX Be-
IIECTB: PAaclO3HABaTh OMNBITHBIM NYTEM XJIOPHUA-, OpOMUA-, MOIUI-, KapOOHAT-,
docdar-, cunukar-, cyabhar-, TiIPOKCUA-UOHBI, KATHOHBI AMMOHHMS U MOHBI U3Y-
YEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOAHBIX PAacTBOpPaX HEOPraHUYECKUX Be-
IIECTB;

IPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON NEATEIbHOCTH — AHAJIN3 U CHH-
T€3, CpaBHEHUE, OOOOLICHHE, CHCTEMATU3alMl0, BBIABIEHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JUUIS U3yYEHHsI CBOMCTB BEUIECTB U XUMHYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METObl TO3HAHUS — HAOJI0JIEHUE, U3MEPEHUE, MOAEIIUPO-
BaHUE, IKCTIEPUMEHT (pEaJIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

HanmeHnoBaHue pa3aeioB U TeM
NPOrpamMmbl

KoauuyecTBO 4acoB

KourpojanHblie pa-
Bcero p p

IIpakTn4yeckue pa-

DJIeKTpoHHbIe (LM (ppoBbIE) 00-
pa3oBaTe/ibHbIe pecypchl

00THI 00THI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
X — Ba)kHas 00J1aCTh eCTe-
1.1 cTI/II;\(/)[;II;IaH1/1:13 u rllip:KTHJtI{ecZ())ﬁ ;e;l— 5 3 Bubmorexa HOK
' https://m.edsoo.ru/7f41837c
TEJIBbHOCTH Y€JIOBEKA
bu6mmoreka [IOK
1.2 BemectBa 1 XuMHYECKHE pEaKIIUN 15 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxxHelilne npeacTaBuTe/ i HEOPraHUYeCKUX BellleCTB
21 Boznyx. Kucnopon. [Tousitue 06 6 1 bu6mmoreka [IOK
' OKCcHAax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucinorax u 8 1 bubnnoreka [JOK
' COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 oc- 5 1 1 bubnuoreka [IOK
' HOBaHUIX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl HEOpraHuye- 11 1 1 bubnnoreka [JOK
' CKHUX COEIMHEHUN https://m.edsoo.ru/7f41837¢c
Htoro o pasneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaeneeBa. Ctpoenne aToMoB. XuMHye-
cKkasi cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHMU

3.1

3.2

[Tepuonnueckuii 3akoH u [lepuo-
JHYSCKas CHCTeMa XUMHUUICCKUX
anemenToB JI. 1. Menene-eBpa.
Ctpoenne aToma

Xumunueckas cBI3b. OKUCIHTEb-
HO-BOCCTAHOBUTEIbHBIE PEAKIIUH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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bu6mmoreka [IOK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PeszepBHOE Bpems 3 Bubmaorexa ITOK

https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuecTBo 4acoB

DJleKTpoHHbIe (uudpo-

Jl:;')n E::d MEHOBATIE PASHCIOn | TEM HpOrpam- Beero Kounrpoabnsie Ilpakruyeckue Bble) 00pazoBaTe/ibHbIE
padoThbI padoTsI pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriybiaeHne 3HaHHI OCHOBHBIX 5 1 bubnuoreka [IOK
paszesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX pPe- 4 bubnnoreka [JOK
aKIMU https://m.edsoo.ru/7f41a636
13 DIIEKTpONIUTHYECKas AUCcolaus. XuMuye- 8 1 1 bubnuorexa [JOK
CKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. MeTasjibl M UX COeINHEHUSI
2.1 OO6mue cBoiicTBa METAIIOB 4 Eggfﬁ%fé?oggﬁf 112636
2.2 Baxxneiiime MeTamibl U UX COCTUHEHUS 16 1 2 Egggﬁ%ﬁ;&gg}% 114636
Htoro o pasneny 20
Pa3nes 3. HemeTa/uibl M MX cOeIMHEHUS
31 OO0m1as XxapakKTepUCTUKa XUMHYECKUX JIEMEH- 4 bubnunorexa [JOK
toB VIIA-Tpynnsl. ["anorens https://m.edsoo.ru/7f41a636
32 OO11ast XapakTepUCTHUKA XUMHUECKUX HJIEMEH- 5 bubnnorexka [JOK
ToB VIA-Tpynmel. Cepa u €€ coeinHEHUs https://m.edsoo.ru/7f41a636
o | e e | L B
- ’ https://m.edso0.ru/7f41a636
34 1o NAcrpym, Yeseponn spemmiin 7 ) ) bubmoreraLiOK
P https://m.edso0.ru/7f41a636
Hroro no paszneny 24
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Pasznea 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 2 bubmiorexa LJOK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny 2

PeszepBHOE Bpems 5 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KoJunyecTBo 4yacoB DJleKTPOHHbIE U(PO-
w/n Tema YpoKa Beero Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘lCCKI/Ie BbI¢ oﬁpasosaTeJIbele
padoThI padoThI pecypchbl
1 IIpeamer xumun. Poib XMMUM B KU3HU YEJIOBE- 1 bubmuoreka [JOK
ka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
IT 6ota Ne 1 «IT 0
2 naSoparopm 1 npié obpamerns ¢ adopa- 1 y  BubmoreaLOK
patop P pait p https://m.edsoo.ru/ff0d23dc
TOPHBIM 000PYOBaHHEM)
3 IlonsTue o MeTomax mo3HaHus B XUMUH. Bxon- 1 1 bubnunoreka LIOK
Hasi KOHTpoJyibHAs paboTa Nel. https://m.edsoo.ru/ff0d227e
4 UucTteie BemecTBa u cMecu. CriocoObl pasjene- 1 bubmmoreka [JOK
HUS cMecel https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padborta Ne 2 «Paznenenue cme- 1 1 bubnnorexa [JOK
cell (Ha mpuMepe OYUCTKU TOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
bubmuoreka [IOK
6 ATOMEL 1 MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2aéc
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) XH- 1 bubmuoreka [{OK
MHYECKHX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIE BENIECTBA 1 Bubmorexa HOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYE-
10 ckas Gpopmysia. BaleHTHOCTh aTOMOB XUMHUYeE- 1 bubmorexa LOK
) https://m.edsoo.ru/ff0d2eae
CKHX JJIEMEHTOB
11 OtHocuTenbHas arToMHast Macca. OTHOCUTENb- 1 bubnuotexa [JOK
Has MOJICKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOr0 3JIEMEHTA B CO- 1 bu6nunorexa LIOK
eIUHEHUH https://m.edsoo.ru/ff0d350c
bu6nunorexa LIOK
13 KonunuecTtBo BemecTBa. Monb. Mossipaast macca 1 https://m.eds0o.ru/ff0d5230
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14 Pu3nyuecKue U XUMUYECKHE SIBJICHUS. XUMHUYe- bubnmoreka [JOK
CKasi peakuus https://m.edsoo.ru/ff0d37fa
15 [TpakTuyeckas padora Ne3 " M3ydyeHnue cBOMCTB bubnuoreka [JOK
ropsimieit ceeun” https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky U ycnoBusl MPOTEKAHUS XUMUYECKUX bubmmoreka [JOK
peakuuii https://m.edsoo.ru/ff0d3a16
17 3aKOH COXpaHEHHUs MaCChl BELIECTB. XUMUYE- bubnmnoreka HOK
CKHE ypaBHEHHUS https://m.edsoo.ru/ff0d3b88
18 Beruncnenus koandecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YPABHEHUSAM XUMHUYECKUX PEAKIIAN https://m.edsoo.ru/ff0d5708
19 Krnaccudukanus XuMruueckux peakiuii (coeau- bubmmorexa [JOK
HEHUSI, Pa3JIOKEHUS, 3aMEIICHUsI, 00MEHA) https://m.edsoo.ru/ff0d3f34
. bubnunoreka LIOK
20 O00011IeHE U CUCTEMATH3aIlUs 3HAHUI. https://m.eds00.ru/ff0d40c4
21 KonTponbnas padora Ne2 no teme «Bemiecta u Bbu6moteka [JOK
XUMHUYECKUE PEAKITUN) https://m.edsoo.ru/ff0d4290
29 Boznyx — cmecs razos. Cocras Bo3nyxa. Kuc- bubnuorexa [IOK
JIOPOJ — BJIEMEHT U MpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
s | oo s nerinns e b B LOK
sl {peaKil - TOP ’ https://m.edsoo.ru/ff0d4614
OKCHJIax
| oot onysemus s e BuGorra 10K
P P T P https://m.edsoo.ru/ff0d497a
pona
25 e o repuoRNeORON ypamHemL 001 Bufimorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIUIX
TorumBo (HedTh, yroiab U MeTaH). 3arpsi3HeHUe bubnuoreka [IOK
26 :
BO3/IyXa, CIIOCOOBI €ro MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
| e 1o e Ty BuGores 10K
. P POAa, H3yH https://m.edsoo.ru/ffod4ae2
CBOMCTBY»
o8 Bonopoa — anemeHT u mpocToe BEelecTBo. bubnuotexa [JOK

Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0
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29 du3nYecKre U XMMUYECKUE CBOMCTBA BOJIOPO- bubmuorexa [{OK
na. [Ilpumenenue Boopoaa https://m.edsoo.ru/ff0d4ddo
30 ITousiTHe 0 KUCIIOTaX U COJISIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
31 CriocoOsI MoJTydeHus: BOJAOPOa B Taboparopun bubmnorexa LIOK
https://m.edsoo.ru/ff0d4ddo
I1 oora Ne 5 11 -
32 e u coBHpaIe ROTOPORE, H3YHCHHE er0 BuGmorexa 110K
. p Jlopoia, M3y https://m.edsoo.ru/ff0d4f42
CBOICTBY»
. N bubnuoreka [{OK
33 Monsipabiii 00BEM ra3oB. 3akoH ABOrajapo https://m.edsoo.ru/ff0d542e
Brruncienusa 00béMa, KOJIMYECTBA BEIECTBA
34 rasza 1o ero u3BeCTHOMY KOJIMUECTBY BEI[ECTBA Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
WK 00bEMY
B 0né
35 peaxumt wa ocHoBe 3aK0Ha OGHEMHHX OTHOMC- BuGmorexa LIOK
peaKh https://m.edso0.ru/ff0d5708
HHI ra3oB
36 dusnyeckre 1 XUMHUYECKHAE CBOMCTBA BOIbI Bubmorexa HOK
https://m.edsoo.ru/ff0d587a
. bu6nmorexa LIOK
37 CoctaB ocHoBanwuii. [ToHsTre 06 HHAMKAaTOpaX https://m.edsoo.ru/f0d59e2
Bona xak pactBoputens. Hacwime e eHa-
38 CLII)iIeII;HIIiIIe) p;cBTlfopll)THHi/[accoI;:jI ;:;II BI;E;I bubmoreika HOK
) https://m.edsoo.ru/ff0d5b40
CTBa B pacTBOpE
IIpa eckas padota Ne 6 o reme «lIpuro-
39 TOI;HI;?IJP;IC pI;chnfopOBT c onpeI;eJITéII{wHoﬁ 1\4p;::r<:0130171 bubmorexa LOK
o . https://m.edsoo.ru/ff0d5eba
JIOJICH paCTBOPEHHOTO BEIIECTBAY
40 Konrtponsnas padora Ne3 o teme «Kucnopo. bubmuoreka [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxkcupl: cocTaB, KjIacCUu(UKaIUsI, HOMEHKJIIA- bubnunorexa LIOK
Typa https://m.edsoo.ru/ff0d664e
42 [TonyyeHnue u XMMUYECKHE CBOMCTBA KUCIIOT- bu6muoreka [IOK
HBIX, OCHOBHBIX M aM(POTEPHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
43 OcHoBaHus: cOCTaB, KJIacCU(PUKAIIHSI, HOMEH- bubnuoteka [JOK
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KJaTypa https://m.edsoo.ru/ff0d67ca
44 Ilonyuenue u XuMHUIECKUE CBOMCTBA OCHOBAHUI Bubmmoreka HOK
ya https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccudukaius, HOMEHKIIa- bub6nmoreka [IOK
Typa https://m.edsoo.ru/ff0dfee2
46 Ilonyyenue u XxuMHUIeCcKUe CBOMCTBA KUCIIOT Bubmmoreka HOK
v https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa, CIIOCOOBI 1MO- bubnmnoreka HOK
47 . i
JIy4€HUsl, XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpaxTrueckast padbora Ne 7. Pemenue skcepu-
48 MSHTaJIBHBIX 3arz)[aq 1o TeMe «OCHOBHEIE KnaI::cm Bubmmorexa LIOK
N https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHHIN
49 ['eneTnueckas cBS3b MEXKIYy KJIacCaMH Heopra- bubnunoreka LIOK
HHUYECKHUX COeIUHEHUN https://m.edsoo.ru/00ad9a50
. bubnunoreka LIOK
50 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds00.ru/00ad9ch?
51 KonTponbnas padota Ne4 o Teme "OCHOBHbIE bubmmorexa [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
Ile € 1o acc a ec
52 3)151\?211{T;3 HIEII;EETI;IE 0 rmbll;lﬁailgi())( H;ff; 3J1KeIiIX bubmoreika HOK
) Py A https://m.edsoo.ru/00ad9ffa
MEHTOB
ITepnomnueckuii 3axkoH u Ileproandeckas cu-
53 CTCI;:; )i[;;mqip;d(nxi;hjeHng IJLI I/II;I{ 1\2(6;[1 :ne— bubmoreka LOK
cBa T A https://m.edsoo.ru/00ada52c
54 [Iepuonsl, rpynmsl, MOATPYIIILI bubmmorexa LHOK
’ > https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30- bubnuotexa [JOK
TOITBI https://m.edsoo.ru/00ada342
CTtpoenue 31eKTPo 000JI0UEK aTOMOB dJIe-
56 MZETOEPII'[e JL; TIEI{EE(?I;I cnc?e;;( I[TI/IM 1\]/3[e}JI1- bubmorexa [IOK
proa T https://m.edsoo.ru/00ada6bc
Jeneena
XapaKTEPUCTUKA XUMUYECKOT'O DIIEMEHTA II0
P P . bubnuotexa [JOK
57 ero nosioxeHuto B [lepuognaeckoit cucreme /.

. Meunneneena

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3nauenue [lepuoanyeckoro 3akoHa aJisi pa3Bu-

bubnunoreka LIOK

58 ;EZHHIETﬁ;:f::iﬂét}iﬁﬁfememw o 1 https://m.edsoo.ru/00ada96e
59 DIEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1 bubmmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [IOK
60 Honnas xummeckas CBAse 1 https://m.edsoi_.[ ru/00adac34
61 KoBasieHTHas nossipHas XMMUYECKas CBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
62 KoBasieHTHast HEMOJIApHAs XUMUYECKast CBSI3b 1 Bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubnuorexa [IOK
63 Creneny okucaeHus 1 https://m.edsoé_.[ ru/00adae28
64 OKHCIUTENTbHO-BOCCTAHOBUTENIHHBIC PEAKIIUU 1 Bubmnorexa HOK
https://m.edsoo0.ru/00adb076
bubnuorexa [{OK
65 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m,edsog ru/00adb076
66 KonTponbnas padota N5 mo teme «CtpoeHue 1 bubmmoreka [JOK
aroMa. XUMHYECKas CBS3b) https://m.edsoo.ru/00adb486
67 PesepBHblil ypok. O60011€HNE U CUCTEMAaTH3a- 1 bubmuoreka [IOK
U 3HAaHUU https://m.edsoo.ru/00adb33c
68 Hrorosas koHTpopHas paboTa 3a § Kiacc 1 ﬁg&?ﬁ%fg;gﬁ}:m 4616
69 PesepBHblil ypok. O600111€HNE U cCUCTEMATH3a- 1 bubmuoteka [IOK
U 3HAaHUU https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 69
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9 KVIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe Hudpo-

Ne Tema ypoka K 1 HAara Bble 00pa3oBaTe/bHbIE
/o Yp Beero OHTPOJIbHbIE PaKTH4YecKHue H3ydeHus P
padoTbI padoTbI pecypcbl
[Tepuonnueckuii 3akoH. [lepuoauueckas cu-
1 CTCII)VIa )l([I/IMI/I‘IeCKI/IX SHCMCHEOBI;_—[ U. Men- 1 buGmnorexa LIOK
T https://m.edso0o.ru/00adb59e
JieyieeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XU-
2 MquCKHXpaneMeHTOB MEPBBIX TPEX MEPHUO- 1 bubmorexa HOK
p p p https://m.edso00.ru/00adb6b6
JI0B
3 Krnaccudukanus 1 HOMEHKIIaTypa HEOpPTraHU- 1 bubnuorexa [JOK
YECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bupl XMMUYECKOI CBSA3U U TUIIBI KPUCTA- bubnnoreka [JOK
4 . 1 _
JINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxonnas kouTponbHas padota Nel mo Teme
3) «[loBTOpEHuE u yrinyOneHue 3HaHU OCHOB- 1 1
HBIX pa3JieJIoB Kypca 8 Kilaccay
6 Knaccuukanus XuMu4ecKkux peakiui no 1 bubnnorexka [JOK
pPa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIUu.
7 [TonsTue o FOMI())reHHLIX U TeTe OFSHHLII)I( 1 bubmiorexa HOK
p https://m.edsoo.ru/00adbe9a
peakuusax
[TonsTHe 0 xXuMHYeckoM paBHOBecHH. Dak-
8 TOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOU 1 bubnuoreka [IOK
pPEeaKIMu U MOJ0KEHHE XUMUYECKOI0 PaBHO- https://m.edsoo.ru/00adc28c
BECHUs
OKHCIUTENbHO-BOCCTAHOBUTEILHBIE PEAK- bubnuoreka [IOK
9 1 _
1A https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnnorexa [JOK
10 1 .
CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIe ypaBHEHHUsI peakui 1 bubnnoreka [JOK
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XUMHUYECKUE CBOMCTBA KUCJIOT U OCHOBAHUU

https://m.edsoo.ru/00add448

12 B CBETE MPEACTABICHUN 00 DJIEKTPOIUTHYE- Bubmzorexa LIOK
N pea p https://m.edsoo.ru/00add5d8
CKOH JUCCOIMAlNU
XUMHYECKHE CBOMCTBA COJIEH B CBETE IIPEI-
13 CTaBJIEHUI 00 DIEKTPOIIUTHUECKON I/IC(I?O ﬂI/I- Bubmzorexa LIOK
p A 1 https://m.edsoo.ru/00add8b2
arun

14 ITonsaTre o THAPOIN3E COJICH Brbmzorexa LIOK

P https://m.edsoo.ru/00add9d4
. bu6mmorexa [IOK

15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemienue sxc- bubnnorexa [HOK

16 )

MEPUMEHTATIbHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTponsHas padora Ne2 1o teme «Dnek-
17 T onTlfTquCKaE nuccoruanusi. XUMHUYECKUE bubmiorexa HOK
P ’ https://m.edsoo.ru/00addec0
pEaKIMK B PaCTBOPAX»
OO01mmas XxapaKTeprucTHKa XUMUIECKHX dJIe-

18 MEHTOB — METAIJIOB. MeTannnueckasi CBsI3b bu6mmoreka [IOK
Y METAJUIMYECKasd KPUCTAJUITNYECKAs PEeIIET- https://m.edsoo.ru/00ae103e
ka. du3udeckue cBOMCTBA METAJLIIOB

19 XHUMHUYECKUE CBOMCTBA METAJLIOB. DIIEKTPO- bubnuotexa [JOK
XUMHUYECKHN sl HAPSDKEHU METAJIIOB https://m.edso00.ru/00ae1156
OO6mme crmocoOb! MOTYyYEHUsT METAJIOB.

20 Crnnasel. Beranciaenys o ypaBHEHUSAM XH- bubnnoreka [JOK
MHYECKHMX PEAKINM, €CIIU OJINH U3 PEareHTOB https://m.eds00.ru/00ae1156
COJICPKUT MPUMECH

21 IToHsaTHE O KOPPO3UU METAIIIIOB Bubmiorexa HOK

pp https://m.edso00.ru/00ael278
bu6mmorexa [IOK

22 Illenotnbic MeTasbl https://m.edsoo.ru/00ael14b2

bu6mmoreka [JOK

23 Oxcupl U TUIPOKCHIBI HATPUS U Kallust

https://m.edso0.ru/00ael14b2
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24 Illenoyno3eMeNbHBIE METAJIIbI — KAJIBIUN 1 bubmuoreka [JOK
MarHui https://m.edso0.ru/00ae15e8

25 Baxueiinme coeqMHEHNS KaJIbLIU Bubmorexa HOK

https://m.edso0.ru/00ae15e8

26 O0001IeHrEe ¥ cCUCTEMATH3als 3SHAHNUH

27 KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHSHHS EH@_IHOTeKa HOK

ttps://m.edso0.ru/00ae1886

28 [TpakTyeckas pabora N9 2 o teme "XKécr- bubnuoreka [IOK
KOCTb BOJIbI U METOJIbI €€ YCTpaHEHHUS" https://m.edsoo.ru/00aelae8

. bubanoreka [IOK

29 AmoMuHuiI https://m.edsogru/Oanlc64

30 AmdoTepHbIe CBOWMCTBA OKCHIA U TUIPOKCH- bubnuoreka [IOK
Ia https://m.edsoo.ru/00aelc64

bubanoreka [IOK

31 Keneso https://m.edsogru/OanldSG

32 Oxcunsl, TuIpoKcH bl U conu xxene3a (1) u bubnnoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6

33 O0001IeHE U CHCTEMATH3AIMs 3SHAHUH

0 -

Y e e A S Buanorexa LIOK
METAITBL H HX COSTHHEHMS https://m.edsoo0.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

€aKIUi, eCJIM OJUH U3 PearcHTOB JaH B U3-

35 gBITKHe WITN conelf)l)KHT HI])QHMeCH. BB?‘II/ICHC— BH6J,IHOTeKa LOK
HUS MAaCCOBOH JIOJIH BBIXOJa MMPOJTYKTa peak- https://m.eds00.1,/00ae1 750
197071

36 O0001IeHEe U CHCTEMATH3AIMS 3SHAHUH

37 KOE-ITpOJ'ILHaSI pabota Ne3 mo Teme «Bax-

HEWIIMEe METAJIBI M MX COCIUHEHUS

38 OO01mas xapakTepuCcTHKa raJIOreHOB. XUMHU- bubnuotexa [JOK
YECKHUE CBOWCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

39 Xnoposojopo. CoJisiHast KUCIIOTa, XHMHYe- bubmmoreka [JOK
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CKHEC CBOﬁCTBa, IMOJIY4YCHHUEC, IPUMCHCHHUE

https://m.edsoo.ru/00ade104

[Tpaktrueckas padota Ne 4 o teme «Iloy-

bu6mmoreka [IOK

40 4CHHE COIAHOH KHCIOTHI, U3Y4eHHE € https://m.edso0.ru/00ade348
CBOMCTBY»
Boruncnenus no ypaBHeHUSIM XUMHUYECKUX
41 €aKUui, eCliv O yIEH W3 PEareHTOB JaH B U3- bubmorexa LIOK
peaiii, A p A https://m.edsoo.ru/00ade488
ObITKE
OOmas xapakTepucTuka 3neMeHToB VIA- bubmunorexa LIOK
42
TPYIIIIBI https://m.edsoo.ru/00ade64a
AusnmoTtponHsie MoauduKanuu cepbl. Haxox-
43 eHue Ee bl U €& CI(I)e(bI/IHegI/Iﬁ B rII) upojae bubmorexa LIOK
. P coct PHPOAC. https://m.edsoo.ru/00ade64a
XHMMHYECKUE CBOMCTBA CEPBI
44 CepoBogopo, ctpoenne, (pu3nuecKue u Xu- bubnuorexa [JOK
MHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
45 Oxcunst cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubnnoreka [JOK
U XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIeXKalllue B OCHOBE
16 MPOMBIIIJICHHOTO CTI0C00a MOJTy4eHUsl cep- bubnmnorexa [JOK
HOM KHCIIOTBI. XMUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
47 Brruucnenne MaccoBoit 1011 BBIX0/1a MPO- bubmuorexa [JOK
JYKTa pEaKLUU https://m.edsoo.ru/00adec8a
OOm1as xapakTepucTHKa 31eMeHToB VA-
48 r mnm Ap30T pacn OCTpaHEHHE B IIPUPOJEC bubmiorexa LIOK
PYIIIEL > bactipoctp ¢ B MPHPOAE, https://m.edsoo.ru/00adeeab
¢du3nyeckre 1 XUMHYECKHe CBOMCTBA
49 AMMUak, ero Gpu3nYecKue 1 XuMHU4YECKHe bubnuoreka [IOK
CBOMCTBA, NIOJIYYCHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
50 [Tpaktryeckas padora Ne 5 o teme «llomy- bubnnoreka [JOK
YEHUE AMMHUAaKa, U3YYEHHUE €r0 CBOWCTBY» https://m.edsoo.ru/00adf180
51 A3oTHas KuC0Ta, €€ GQU3NIECKHUEe U XUMHUYe- bubnmoreka [JOK
CKHE CBOWCTBA https://m.eds00.ru/00adf306
52 Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS bubnuoreka [IOK
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B KQ4€CTBE MUHEPAIBHBIX yI00peHUH. XH-
MUYECKOE 3arpsi3HEHUE OKPYKAIOILEH Cpe/ibl
COETMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518

dochop. Oxcun pochopa (V) u dochopnas

bu6mmoreka [IOK

53 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE CBOM- https://m.edsoo.ru/00adf68a
CTBa, MOJIy4CHUE
Hcnonb3oBanue ¢pocdaToB B KaYECTBE MHU-
54 HEpaJbHbIX 06q)eH1(/11)171 3arpsi3HEHUE IpU- bubmorexa LIOK
pajb yAoLP - 24P p https://m.edsoo.ru/00adfc20
poaHoU cpeabl hocharamu
Yrnepon, pacnpocTpaHeHue B npupoje, Gpu- bubnuorexa [JOK
55 . .
3UYECKUE U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaeponaa, ux GU3NIecKue U XUMHU-
YeCcKUe CBOWCTBA. DKOJIOTHYECKHEe MpooIie- bubnnoreka [JOK
56 :
MBI, CBsI3aHHBIC ¢ OKcuoM yriepona (1V) . https://m.edsoo.ru/00adfebe
YronpHas KACIOTa U €€ COJH.
[TpakTuaeckast padora Ne 6 mo Teme "Tlomy-
57 qegme neKI/ICJII)oro raza. KauectBennas }e/:— bubmnorexa LIOK
T " p https://m.edsoo.ru/00ae027e
aKuus Ha KapOoHAaT-UOH
58 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEILECTBAX KAK O COCUHEHUAX yIiepoaa https://m.edsoo.ru/00ae054e
59 Kpemuuii u ero coemuHeHUs bubmorexa LIOK
p A https://m.edso0o.ru/00ae080a
[Tpaktuueckas padota Ne 7. Permenue skcre-
60 I/II)MCHTaJ'IBHBIXPSaI[a‘I o teme «Baxneiime bubmnorexa LIOK
P https://m.eds00.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUS
61 KonTponbnas padota Ned no teme «Bax- bubnuoreka [IOK
HelIe HeMeTaljIbl U UX COSAUHEHUS https://m.edsoo.ru/00ae0el8
62 BemecTsa u maTepuansl B TOBCEIHEBHOM bu6mmoreka [IOK
YKU3HM YEJIOBEKA https://m.edso0o.ru/00ae3f50
XHUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH
P by H bu6mmoreka [IOK
63 cpenbl. Posib XMMUHU B pEIIEHUH 3KOJIOTHYe-

CKUX MpoOJemM

https://m.edsoo.ru/00ae4270
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bu6mmoreka [IOK

64 HroroBas koHTpoJIbHAs paboTa 3a 9 Kinace https://m.eds00.ru/00ae4270
65 PeszepBHbIil ypok. O6001ICHHE U CHCTEMaTH- bubnnoreka [HOK

3a1us 3HAHUM. https://m.edso00.ru/00ae006¢c
66 PesepBHblil ypok. O600111€HHE U CUCTEMATH- bubnmoreka [JOK

3a1us 3HaHUU https://m.edso0o.ru/00ae0dOa
67 PesepBHeIil ypok. O000IICHHE U CUCTEMATH- bubnunoreka [HOK

3a1Us 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011I€HHE U CUCTEMATH- bubnuorexa [JOK

3a1us 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPO-
I'PAMME

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

pOODNDE

INPUJIOKEHMUE 1.

KoHTpo.1bHO-U3MepUTe/IbHbIe MaTepUaIbI
KonTponbHbie paboThl pacCYMTaHbl HA OJIMH aKaJieMu4eckuil yac. OHU MO3BOJIAIOT MPOBEPUTH KAUeCTBO 3HAHWUHN, YMEHUN U HABBHIKOB yuallhX-
Cs TI0 KXKJ0U TeMe y4eOHOI mporpamMmbl U CoJiepKaT pa3HOoOpa3HbIe 1Mo Gpopme 3a1aHus, B TOM 9uciie U B popmate TpedboBanuii [ MA u OI'D.
Copepxanue pabOThl KaXK10M YaCTH TaKKe COOTBETCTBYET TPEOOBAHUSM clielU(PUKAIIMY KOHTPOJIbHBIX U3MEPUTEIBHBIX MAaTepUaJIOB IS IPO-
BEJICHUs I'OCYJapCTBEHHON UTOTOBOM aTTECTALMM 3a KYpPC OCHOBHOM IIKOJIBI.

Bxoanasi koHTposIbHAsA padoTa Nel.
Bapmuanr 1
Hats onpenenenune tepmuny «BemectBow. (1 Oann).
BcraBpTe mponyiierHoe cnoBo — TepMuH: (1 6amn): ... - MeJIbUalIIas YacTUIA BEIIEeCTBA
IIpuBectu mprmep BelecTBa pacCTBOPUMOTO B Boje. (1 6ann).
CooTHecuTe NMpeJIoKCHHBIC IPUMEPHI C IOHATUSAMU: 1) Teno Wi 2) BelecTBO (OTBET 3aIUCaTh MOCISA0BATSILHOCTEIO 1TUGD). (6 O6anios)

npumepbl: NOHAMUSL
A) TBO31B I') crexno 1) Teno A |b B L A E
b) Baza ) moHeTa 2) BEIIEeCTBO
B) xene3o E) menp

5. BriOepure KauecTBeHHBIC MTPHUIAraTeNbHbIe, KOTOPBIE MOTYT OBITh OTHECEHBI K TemaM: (2 Oarra)
A) yBecucTbIit B) pactBoprMBIit
b) Tsoxénbrii I') maxyuwit

6. BcraBbTe npomymenHoe ci1oBo B nipenoxerun: (1 6amr)
[Tpu3Haky, M0 KOTOPBIM OJJHU BEIECTBA OTIIMYAIOTCS OT JPYTHUX, - 3TO ...
7. BeiOepuTe 13 criucka BeIeCTBa HEPaCTBOPUMEIE B Bojie: (3 Oaylia)

A) mrecox B) caxap B) yroms I') coma ) npeBecnHa
8. U3 mepeuHs npuiaratesibHBIX BEIOEPUTE TE, KOTOPBIE MOXKHO MCIIONIB30BATh JJISl XapaKTEPUCTUKHU npedepo306020 Hebda: (2 Oanna)
A) xeJe3HbIH, b) maruuTHBIN, B) cBUHIIOBBIH, I') TsoxEnplid, J1) cepebpucto - Genbrii

9. OmmmmuTe CBOICTBa caxapa, IPUACPKUBASICH CIEAYIONIETO TIaHa: arperaTHOe COCTOsIHHUE (TP HOPMAaJbHBIX YCIIOBUSX ), IIBET, 3alaX, PaCTBOPH-
MOCTB B Bojie. (2 Oama)
10. [arb onpexnencHue tepmuny «HaOmronenuey. (2 6amia)
11. Onpenenure THIT TPUBEAEHHBIX HUKE SIBJICHUH (YKaKUTE B OTBETE HAIPOTHB LUdp OykBY «D» mim OykBy «X») (4 Oamia):

1) ropeHre NpUpPOIHOTO Taza 2) KUNIeHHe BOABI

3) mpu cnmuBaHUU 2-X OECIIBETHBIX BEIIECTB 00pa3yeTcsi pO30BHIN pacTBOP 4) TassHUE MOPOKEHOTO

5) pacTBopeHuE caxapa B BOJC 6) prKaBJICHHUE TBO3IS

7) cxxaTHe IPYKUHBI 8) rHHeHue PacTUTEIBHBIX OCTaTKOB

9) KoBKa MeTallIa 10) mpokucanue O6I0YHOTO COKa



KOHTpOJ’IbHaﬂ paﬁoTa Ne2 mo Teme «BemecTBa 1 XUMHYECKHE pPeaknumn»

Bapmuanr 1
3aoanue Nel. (2 banna)
Hansl BemectBa: K, F,, Ca(OH),;, Cu, C, MgO, Na,SO,. Al
Bri6epute U3 npeioxkeHHbIX BEIECTB:
- IPOCTHIE BEUIECTBA
- CJIO’KHBIE BEIECTBA
3aoanue Ne2. (4 6anna)
3anumMTe Mpou3HoIIeHHe Ha3BaHui Gopmyit u Gpopmysiel o HazBauuto BemecTB: 3AICI; Cu(OH),, LiF, 2FeO, maruumii-sc, 113-0-1Ba, ap-
FEHTYM-(TOp, CUIULMYM-0-/[Ba
3aoanue Ne3. (4 banna)
PaccuuTaiite Mosekyssipayto maccy Bemect: AI(OH);, Ca,SO4
3aoanue Ne4. (4 6annos)
Paccumnraiite MmaccoByro 100 Beex aneMeHToB B BeriecTBax: CUCly, K;SO4
3aoanue Ne5 (4 6anna)
Omnpenenute BaAJIEHTHOCTh 3JIEMEHTOB B COCIMHEHUSX
CaH,, |205, MnO,, N,O, BaO
CoctaBbpTe XUMUYECKHE POPMYJIIbI COETUHEHUM:
a) nuHK u 6pom (I)
0) xene3o (I1I) u kucnopon
B) kpemuuii (IV) u Bomopon
r) cepa (VI) u xucnopon
3aoanue Neb (4 6anna).
Y CTaHOBUTE COOTBETCTBUE MEXKY CHMBOJIOM XHMHUYECKOTO 3JIEMEHTA M €r0 Ha3BaHHEM
CumBoutsl : A)Al BN B)H TI)Si
Hazpanus : 1) Azor 2) Amomunuii 3) Bogopon 4) Cepa 5)Kucnopon 6)Kpemuuit
3aoanue Ne7. (8 6annos)
PaccraBpTe K03 PHUIMECHTHI B YpaBHEHHSIX CIICIYIOIINX PEAKIIMA U OMPEACTUTE UX THIT:
Fe,O3 + Mg = MgO + Fe B+ O, =B,03
SO, + 02 = SO3 CaCO3=CaO + CO2-Q




KonTpoubnas padora Ne3 nmo reme «Kuciaopoa. Bogopoa. Boga»
Bapuanr 1.
Yacts 1. BoiOepure o11H NpaBUIIbHBIN 0TBET
1. DnemenT, HanboJIee pacIPOCTPAHEHHBIN Ha 3eMJIe, - ITO
1) kucinopon 2) azor 3) Bogopoa  4) KpeMHHUI
2. B mpOMBINIJIEHHOCTH KUCIOPOJ] MOJIYYaroT U3
1) xnopara xanus 2) BOJBI 3) Bo3nyxa  4) mepmaHraHarta Kajius
3. Karanuzatopom paznoxkeHus IepoKkcuia BoJopo/ia SBISETCS
1) okcun kanmpuust  2) okeun cepbl(IV)  3) okcua maruus 4) okcua mapranua(IV)
4. Kucnopon BbIIETSICTCS B XO/I€
1) rnuennst  2) apixanusi  3) roperus — 4) ¢porocuHTE3a
5. YkaxuTe ras, KOTOPbIA HE OTHOCUTHCS K 0JaropoHbIM
1) a3oT 2) renuit 3) apron 4)ueon
6. CnoxHbI€ BEIIECTBA, COCTOALIUE U3 ABYX JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOJ 3TO:
a) okcuasl  0) conn B) KHCJIOTBI ~ T) OCHOBaHUS
7. YKaxuTe NpaBUIbHOE CYXKICHUE
1) Bonopos o4eHb Majo pacTBOPSIETCS B BOJE
2) BOAOPOJ UMEET BBICOKYIO TEMIIEPATYPY CIKUKECHUS
3) BOIOpOa MOXKET OBITh MOTYUYEH P B3aUMOJICHCTBUU cepedpa ¢ BOAOH
4) BOJIOpOJT HE pearupyeT ¢ KUCIOPOIOM
8. CoenmHEHHUS BOJIOPO/IA C METANIaMH HA3bIBAKOT:
A) Oxcugst; b) I'mapunst; B) Ilepokcunsr, I') T'unpokcusl.
9. Boyia pearupyeT ¢ aKTHBHBIMU METaJIJIaMH, TAKUMH KaK HATPUH U KB, ¢ 00pa3oBaHUEM
1) TUIPOKCHIOB 2) OKCHIOB U BOJIOPOAa 3)KUCIOT 4)TUIPOKCUIOB M BOJOPOIA
10. Bona pearupyeT 1mouTH cO BCEMU OKCHIAMH HEMETAJJIOB ¢ 00pa30BaHUEM
1) TMIPOKCHUIOB M BOJOPO/Ia 2) OKCHAOB U BOJIOPOAA 3)KUCIOT 4)TUIpOKCUIOB

Yactp 2. 3aaaHusA €O CBOOOIHLIM OTBETOM

1. BakOHUYHUTE ypaBHEHHUS PEaKIUil TOPEHHMs, PaCCTaBbTe KOI(DPHUIIUEHTHI, HA30BUTE MOIYIHBIINECS BEIIECTBA.
a)P+0;— 6)C+0,—

B) Zn+ 0, — r) CoHg+ O —
2. I[OHI/II_HI/ITC YPpaBHCHUA peaKuHﬁ, XAaPAKTCPUIYIOIIUX XUMHUYCCKUC CBOMCTBA BOAOpOdA:
a)H2+C|2—> 0) H, + FeO —

3.Paccunraiite, Kakylo Maccy caxapa M BOJbl HY’KHO B34Tb [l IpUrotosiaeHus 250r pactBopa ¢ MaccoBoil noisel caxapa 15%.



Kountpoabnas padora Ne4 no teme ""OCHOBHBIE KJIACChl HEOPTAHUYECKUX COeUHEeHM "

Bapuanr 1.
1. ®opmyiabl TOIBKO KUCIOT IPUBEJIEHBI B PSAAY
1) HCI, NaCl, HNO; 2) H,SO3, H,SO4, HoS 3) Ca(OH)z, H3POy, Ca3(PO4)2 4) Na,O, NaNO3, HNO;
2. ®opMyIIbl TOJBKO LIETOYEH MPUBEICHBI B PSAY
1) Fe(OH),, KOH, Ba(OH); 2) NaOH, Ca(OH),, Cu(OH), 3) KOH, NaOH, LiOH 4) Fe(OH)s, Cu(OH)2, NaOH

3. Oxcup, KOTOPBIN pearupyer ¢ TUAPOKCHIOM HATpusi, 00pa3ys COb,— 3TO
1) Fe,O3 2) K>0 3) SO3 4) BaO
4. BzaumojielicTBME OKCHJIAa C BOJOM OTHOCUTCS K PEAKIIUAM
1) coequnenus 2) oomena 3) pasnoxkenus 4) 3aMelieHus
5. BzaumopeiictBue ruapokcuna meau(Il) ¢ a30THOM KUCTOTONW OTHOCUTCS K PEAKIUSAM
1) coenqunenus 2) paznoxkenuss 3) 3amerneHus 4) ooMeHa
6. Mumukatop GeHondTareuH B MEI0YHON Cpelie CTAHOBUTCS
1) GecuBeTHBIM 2) MATHHOBBIM 3) KPACHBIM 4) 5KEJITHIM
7. CBOICTBO, KOTOPOE SIBJIIETCS OOIIMM ISl HEPACTBOPUMBIX OCHOBAHUH U LIEJIOUEH, ITO
1) B3auMOIEHCTBHE C KUCIOTHBIMU OKCHIAMU 2) B3aMMOJICHCTBHE C KHCIOTAMHU
3) B3aMMOJICHCTBUE C COJIIMH 4) paznoxxeHue
8. Hausl popmymnsl Bemect: FeO, K;0, CO,, MgO, CrO, CrOs, SOy, P,0s
Beinummte GopMyIibl TOTBKO OCHOBHBIX OKCHJIOB.
9. YcTaHOBHTE COOTBETCTBHE MEXKYy XUMHUUECKOH (POpMYII0ii BElIecTBa U KJIACCOM HEOPTaHUYECKUX COCAMHEHNH, K KOTOPOMY OHO MpUHA/I-
JCKUT.

A. kuciora 1. FeO

b. memnoun 2. Cu(OH),

B. oxcup 3. HCI

I'. HepacTBOpHMOE OCHOBAHUE 4. KOH

10. C kakumu U3 epedyrCcIeHHBIX BEIIECTB: BoAa, okcu yraepoaa(lV), asoTHas kuciaoTa, THAPOKCU KalbIIHs, TOBApEHHAS COJIb — MOKET
BCTYIaTh B PEAKIIHIO: a) okcup Kanbims:  0) okcua gocdopa(V); B) okcul kpeMuusi(1V)?

3anumuTe ypaBHEHUs BO3MOKHBIX XUMUUECKUX PEAKLIUM.
11. BcTaBbTe B CX€MBI XUMHYECKUX PEAKITUI HEAOCTAIOMKE (POPMYIIBI BEIIECTB.
1) ... +... — Mg(NOs), + H,O 2)..+.. — MgCl, + H,
3) ot ... — K3PO4 + H,O 4) .. ... — Na,S + H,O
12. JlomuimmTe ypaBHEHUSI XUMHUECKUX PEAKIIUH.
1) LiOH + SO3 —» 2) NaOH + P,05 —> 3) Ca(OH),; + CO, — 4) Ba(OH); + SO, —



KonTtpoubnas pa6ora NeS no teme «Ctpoenne atoma. XUMHYECKasi CBA3b).
Bapuanr 1.
Yacts 1. B 3ananusx 1-10 BpiOepuTe o1MH NpaBUiIbHBIN 0TBeT (1 6a/1 32 KaxKI0€ 3a7aHHe)
Al. Pactipenenenue 31€KTPOHOB 110 SHEPreTUYECKUM YPOBHAM 28,8€,6€ COOTBETCTBYET aTOMY
1) yrnepona 2) cepsl 3) docdopa 4) xmaopa
A2. OnMHAKOBOE YHCIIO 3JCKTPOHOB coiep:kar yacTunbl 1) Be2+ u F- 2) H+ u H- 3) Li+ u H- 4) HeO u H+
A3. B pany snementoB C - N -O —F
1) ymeHbIIaeTCA BhICIIAs CTENIEHb OKUCIIEHHSI aTOMOB B COEIMHEHUSX
2) yBEJIIMYMBAETCS BBICIIAS CTEIIEHb OKUCIIEHUSI aTOMOB B COETUHEHUSX
3) yBenuuMBarOTCs pauyCchl aTOMOB
4) yBenMUYUBAETCs BOCCTAHOBUTEIIbHAS BELIECTBA
A4. ITopaKOBBIA HOMEP 3JIEMEHTA COOTBETCTBYET
1) 3apsay siapa aToma 2) yKciy IEKTPOHOB HAa BHELTHEM SHEPIreTUYECKOM YPOBHE
3) uucily SHepreTUYecKux ypoBHEH 4) ynciay HEWTPOHOB B aTOME
AS. CteneHb OKHCIIEHMS yTepoaa B KapOOHATe KaIbLus
1)-42)+23)+44)0
A6.0OkucnutenbHO-BOCCTaHOBUTENbHOU peakiueit (OBP) sBnsiercs cnepyromias
1) CaO + CO2 = CaCO3 2) 2HCI + Fe = FeCl2 +H21
3) 2NaOH + CO2 = Na2C03 + H20 4) Cu(OH)2 = CuO + H20
A7. Ilpouecc nepexoaa, cxema koroporo 020 — 20-2 , sBnsercs
1) BoccTaHOBJIEHHEM 2) OKUCIEHUEM 3) HE SBISETCS] OKUCIUTENbHO-BOCCTAHOBUTEIBHBIM ITPOLIECCOM
AS8. Hucno 31eKTpoHOB, MpUHATHIX okuciautesneM B OBP 2Li + H2 — 2LiH
11 2)2 33 4)4
A9. BoccranosureneM B ypaBHeHuu peakiun Mg + 2HCI = MgCI2 + H21 sBnsercs
1) Mg 2) H+ 3) H2 4) Mg2+
A 10. BemecTBO — MeTasul, 00J1aAa0IMi Hanboiee CUILHBIMU BOCCTAHOBUTEIbHBIMH CBOMCTBaMU
1) Fe 2) Mg 3) Ca 4) Ba
Yacrs 2. B 3aganusix gaiiTe pa3BepHyThIi 0TBeT WIH BbIOEPHTE HECKOJIbKO OTBETOB (32 KaXK/AbIi 0TBeT 10 2 0aJ1J1a)
B1. OnpeaenuTe THI XUMHYECKON CBSI3U M 3aIUIIMTE CXEMBI ee oOpa3oBanus ais Bemects: HoO, MgCl,
B2. BemectBa, KOTOpBIE MPOSABIISAIOT CBOMCTBA U OKUCIUTENS, U BOCCTAHOBUTESA
1) xanprwmii 2) drop 3) okcua cepsl (IV) 4) cepras kucnota 5) cepa
Yacrs 3. B 3aganusx naiite pa3BepHyThIil 0TBeT (32 Ka:KAbIi OTBeT 10 3 0aJ1a)
C 1. CocraBbTe ypaBHEHNE XUMUYIECKOHN PEAKIIMU C MeTOo1a AneKkTpoHHoro 6ananca: Cu + H2SO4(konir.) — CuSO4 + SO2 1 + H20
C 2. Paccuuraiite 00beM BblZienuBIIerocs okcuaa cepsl (IV), ecnu B peakimio BCTynuiIa Meib KOIu4decTBoM Beriectsa 0,5 MOb.



Hrorosas konTpoJsibHasi pabora 3a 8 kiacc

Bapuanr 1.
1. Yro Takoe XUMHYECKHE SBJICHUS:
1) SIBnenusi, B pe3yabTaTe KOTOPBIX U3MEHSIOTCSI arperaTHOE COCTOSTHUE M COCTaB BEIIECTBA,
2) SBneHus1, B pe3ysbTaTe KOTOPBIX U3 OJHUX BEIIECTB 00Pa3yIOTCs JIpyTHe.
3) SIBnenus, B pe3yabTaTe KOTOPHIX U3MEHEHUI BEUIECTB HEe HAOII01aeTCsl.
2. B kakoMm psiy pacrioyioxKeHbl CII0KHbIE BElllecTBa?
1) S, AL, N2 2) CO2, Fe, H20 3) HNOg, CaO, PH3 4) Si, P4, Fe203
3. Omnpenenure 3J1EMEHT, eciiu B ero arome 40 3JeKTpOHOB:
1) AnmomuHuR  2) [upkonuit  3) I'epmanuii  4) [auii.
4.Yemy paBHO YMCIIO 3JIEKTPOHOB Ha BHEILIHEM SHEPTETUYECKOM YPOBHE aTOMa:!
1) [TopsinikoBoMy HOMEDPY 2) Homepy nepuona 3) Homepy rpymrst 4) Hucny HEUTPOHOB B sAzIpe
5. B KaKkoM psity pacroyioskeHbl (POpMYIIbl OKCUIIOB:
1) NH3, CuO, K20 2) OF2, CO2, Al203 3) Ca0, N205, Cr203 4) CS2, P205, B203
6.Yto Takoe KUCIO0ThI?
1) Crno>xHbIe BEILIECTBA, B COCTaB KOTOPBIX BXOAUT I'MIPOKCH/I HOH U METAIIIT
2) CroXHBIE BEUIECTBA, B COCTaB KOTOPHIX BXOJHUT BOJIOPO.T
3) Crno>xHbIe BELIECTBA, B COCTaB KOTOPBIX  BXOIMUT KHCIOTHBIN OCTATOK
4) Cr0XHBIE BEUIECTBA, B COCTaB KOTOPBIX BXOST aTOMBI BOJIOPO/IAa M KUCIIOTHBIA OCTaTOK.
7.4TO OTHOCHUTCSI K XUMUUECKUM SIBIICHUSIM?
1) Hcnapenne BoIbI 2) I'openue npos 3) [Meperonka Heptu  4) [TnaBnenne onoBa
8. B kakoMm psiy pacrnosnoKeHbl 31eKTPOIUTHI?
1) Ddup, moBapeHHast COJIb, COJITHAS KUCIIOTA 2) T'moko3a, ciupT, OCH3UH,
3) A3oTHast KUCJIOTa, HUTpAT Oapwsi, ruapokcun HaTpus ~ 4) CepHasi KHCIIOTa, XJIOPH[ cepebpa,
9. B kaxom psiay nocienoBareabHO pactonokeHbl (OpMYJIbl OCHOBaHUS, KUCIOThI, OCHOBHOTO OKCHJIA, KMCIIOH conn
1) KOH HCI, CuO, Na(HSO4) 2) Ca(OH)2, SO2, Ca0, KHS

3) (CuOH)2C03, CO2, HNO3, MgO, Ca(HCO3)2 4) NaOH, HCN, BaO, K2S
10. YcTaHoBUTE COOTBETCTBHUE:

XuMHUuecKre IBJICHUS [Tpu3Hakm XMMHUYECKUX SIBJICHHUI

A. PxxaBiieHue xenesa 1) Brmanenue ocagka

b. Ckucanune Mosoka 2) H3MEHEHHE 1IBETA

B. 'nuenue msca 3) BBIJICJICHHE ra3aM (3amaxa), i3MEHEHHUE 1[BeTa

I'. T'openne npos 4) W3meHeHune 1iBeTa, BO3MOXHO BbIJIEJICHHE ra3a (3amaxa)

5) Brigenenue temna u cBeTa



11. YcranoBuTe COOTBETCTBUE

Ha3Banue KHCIOTHI dopmyia KUCIOTHI
A. Cepnas 1) HCI
b. Kpemuuesas 2) HNO3
B. AzoTHas 3) H2S04
I'. Consnas 4) HNO3
5) H2S
6) H2SiO3
12. YcTaHoBUTE COOTBETCTBUE:!
dopMyiia coequHEHUs HasBanune Bemecrsa
A.Zn0O 1) IM'uapoxcu Maraust
b. Ca (NO3)2 2) Oxcup nuHKa
B. H2S04 3) CepHas KucioTa
I'. Mg (OH)2 4) ['mapoxcua mapranmna
5) Hurpat kanbius
6) Kpemuuesas xucnora

13.YcranoBuTe COOTBETCTBUE:

Tun XUMUYECKON peaKun

peaKIus pa3ioKEeHUS

peaxius oOMeHa

Peakuus 3amemenust

Peakuus coequuenus

5. HCI + NaOH = NaCl +H20

6. BaCL2 +Na2S04 = BaSO4 + NaCL

2o >

14. TIpeanoxxute cnocoObl pa3/ieieHus: CMECH:
A) peuHoro necka u noBapeHHoi conu b) ceprl u xenesa

CXGMa XUMHUYECKON peaknuuu

1. MgCO3 = CO2 + MgO

2. CuO + AL =Cu+ AL203
4, Zn0O + H2 =Zn +H203.

3 NO + 02 = NO2



Kpurepuu oneHuBaHust
Bxoxnasi koHTpoabHas padora Nel.
CucreMa OLICHUBAHMS;
3amanus Nel,2,3,6 onenuBatores 1 6amtom; 3amanust Ne5,8,9,10 — 2 Gaymramu py HAIMYUHW BCEX MPABUIIBLHBIX 3JIEMEHTOB OTBETA, MpH 1
omubOke — 1 6amnom; 3ananue Ne7 — 3 6ayamu (o 1 Gamty 3a Kaxaoe BEpPHO 3anucanHoe perieHne); 3ananue Nell — 4 6amiamu, 3ananue Nod
- 6 Oayutamu.

OueHnBaHue pe3yJbTaTOB

OTMmerKa BayLibl (makc. 25)
) 21-25
4 17-20
3 13-16
2 0-12

KonTpoabsnas padora Ne2 no teme «BeniectBa 1 XMuMUYeCKHE PeaKIIUuN
3anmanue Nel onenuBatorces 2 6awiamu; 3amanus Ne2,3,4,5,6 — 4 Gammamu py HATUYAHA BCEX MPABUIIHHBIX DJIEMEHTOB OTBETA; 3a/1aHHC
Ne7 — 8 6annamu.
OuenuBanue pe3yabTaToB

OTMeTKa Bayuibl (make. 30)
5 26-30
4 21-25
3 15-20
2 0-14

Koutpoasnas padora Ne 3 mo remam: Kucaopoa, Bonopon», Boxa»

Cucrema olleHUBaHMS.

Yacts 1. 3a xaxplil npaBuibHbIN oTBET 1 Oamt. Beero — 10 6aos.

Yacts 2.

1. 3a kax0e npaBUIILHO HANMCAaHHOE ypaBHEeHHE 10a, 3a Kaxa0e MpaBUiIbHO Ha3BaHHOE BemiecTBo 0,5 Oamna. Beero 6 6anos.
2. 3a KaxJ10€ IpaBWIbHO HallMcaHHOe ypaBHeHHe 10an. 3a onpenenenue npouecca 1 6amn. Beero 3 6amna.

3. 3a kaxI0€ MpaBWIIbHOE JielicTBre 1 Oayt, Bcero 2 Oamia

Bcero 3a paboty — 21 6amn



OIIeHI/IBaHI/Ie pe3yJabTaToB

OTMeTKa Bbajisl (makc. 21)
5 19-21
4 15-18
3 11-14
2 0-10

KonTpoasHnasi padora Ne4 nmo teme ""OCHOBHbBIE KJIACCHI HEOPTAHUYECKUX COeIMHEeHn "
CucreMa OLICHUBAHHSL.
3amanus Nel-7 onenuBarorcs 1 6amnom; 3aganus Ne8,11,12 — 4 GannamMu npu HATMYUKA BCEX MPABUIIBHBIX AJIEMEHTOB OTBETA; 3aJjaHUE
Ne8 — 3 6amramu (o 1 Gamty 3a Kak1oe BepHO 3amucanHoe pemieHue); 3ananue Nel0 — 5 6amramu.
OueHuBaHue pe3yJibTaToB

OTMeTKa Basuibl (makc. 30)
5 26-30
4 21-25
3 15-20
2 0-14

KontpoabHnas padora Ne5 no reme «CtpoeHne aroma. XuMHYECKasi CBA3bY.
Cucrema OLleHUBaHUS.
Yacts 1. B 3apanusax1-10 (1 6amn 3a kaxnoe 3aaanue). Yacts 2. B 3aganusx Nel-2 (3a kaxblil oTBET 1o 2 6aia)
Yacts 3. B 3apanmsax 1-3 (3a kaxas1id oTBET 10 3 Oaa)
Bcero 23 6anna.
OuenuBanue pe3yabTaToB

OTMeTKa Bayuibl (makc. 23)
5 20-23
4 17-19
3 12-16
2 0-11




HToroBasi KOHTpoOJILHasI padoTa 3a 8 Kiacc.
CucreMa OLIEHUBAHUSA:
Kaxxnoe BepHO BhIMOTHEHHOE 3aanue ¢ |1 o 9 onenuBaercs B 1 6ain, 3amanue 10 - 6 6amioB, kaxaoe 3aganus 11, 12 B 6 6amnos, 3ananue 14
- 5 6ayutoB. MakcuMaibHOe KoJrdecTBo 0auioB - 30.
OueHnBaHne pe3yabTaToOB

OTMeTKA Bajsl (makc. 30)
5 26-30
4 21-25
3 15-20
2 0-14




MNPUJITOKEHHUE 2.

KoHTposbHO-H3MepHTeIbHbIEe MAaTEPHAJIbI
KonTponbHble paboThl paccuuTaHbl Ha OJIMH akajgeMuueckuil yac. OHU MO3BOJIAIOT NMPOBEPUTH Ka4eCTBO 3HAHUN, YMEHUN U HABBIKOB
yUYaIIUXCs IO KaXI0i TeMe yuyeOHOM mporpaMMbl U COIEpKaT pa3zHooOpasHble 1Mo (opMme 3aJaHusi, B TOM 4Hcie U B ¢popmare TpeOOBaHUI
I'MA u OI'D. Coxepxanue pabOThl KaXKJI0H YaCTH TaKXKE€ COOTBETCTBYET TPEOOBAHMAM CHEIU(DUKAIIMN KOHTPOJIBHBIX U3MEPHUTEIIbHBIX MaTe-
pHAJOB IS IPOBEICHMS I'OCYIapCTBEHHOM UTOTOBOM aTTECTAL[MU 32 KYPC OCHOBHOM IIKOJIBI.

Bxoanasi koutpoabHas padora Nel no teme «IloBTOpeHue u yriiyGjieHUe 3HAHUIT OCHOBHBIX pa3/ieioB Kypca 8 kiacca»
Bapuanr 1.
3aganne 1. [To anexTpoHHOIT popMylte xumudeckoro anementa 1s225°2p°3s23p®3d%4s? onpenenure ero mopsiakossiii Homep B [ICXD, cocrab-
Te (opMysy ero BBHICIIEr0 OKCHJIA U BOJOPOAHOrO coenuHeHus. OnpenenuTe ceMeicTBO, K KOTOPOMY OTHOCUTBCS 9TOT 3JIEMEHT (S, p, d, f), u
XapakTep ero OKCUaa.
3ananme 2. /{aliTe XapakTEpUCTUKY XUMHUUYECKOTO 371eMeHTa -Ne35, Ha OCHOBE CTpoeHMs ero atoma u nojoxenus B [ICXD.
3aganue 3. Kak peakiuu mokaspiBaioT aM(OTEpHBIC CBOMCTBA aATIOMUHUS U €T0 COSIMHCHUI? BhIOepuTe MpaBUIbHON OTBET.
A) 2AI+2NaOH+2H20=2NaAlO2+3H2
B) AI(OH)3+3HCI=AICI3+3H20
B) AI(OH)3+LiOH=LIi[AL(OH)4]
I') 2Al+Ni203=2Ni+Al203
3ananue 4. /laiiTe xapaKTepUCTUKY pEaKMy U HAMUIITUTE €€ TUIIBL.
2Mg+CO2 =2MgO+C

KonTtpouabHas pabora Ne2 o reme «y1eKTPOJIUTHYECKAS JUcCONMaUs. XUMUYeCKHe PeaKMi B PacTBOpax»
Bapmuanr 1.

1. Yro Takoe aneKkTpoauTHIecKas quccouranusi? Hanumure ypaBHEHUS IUCCOIMAIMU CIEAYIOLUINX BEIECTB: XJIOpUAa Kajlus, CEpHUCTON KHC-
JIOTHI, KapOOHATa HATPHUsI, HUTpaTa IMHKA , cyib(haTa sxenesa (111).
2. YKaxuTe, ¢ KAKMMH U3 IPEATI0KESHHBIX BEIECTB, OyaeT pearupoBath cyiabdar menu (I1): aqroMuHUiA, THAPOKCU Kalus, PTyTh, hocdat
HaTpUs, HUTpAT HaTpus. Hanuimre MoIeKyaspHble 1 HOHHBIE YPABHEHUS PEAKIIUIA.
3. 10 r okcuaa Maraust 06paboTany pacTBOpoMm, coaepxkamuM 40 r a30THON KUCTI0ThI. ONpeeTuTh MacCy U KOJIMYEeCTBO 00pa30BaBILIEiCs CO-
.
4. Kakue u3 comneil moAaBepraroTcsi TUIPOIN3Y U TOUEMY: XJIOPHUA aTIOMUHUS, CYIb(QUI Kalus, XJIOpUa HaTpusl, cyabpura Maraus? [Ipusenure
YPaBHEHHUS pEaKLUil.
5. YTo Takoe CTENeHb AMEKTPOIUTUIECKON JUCCOLMALUU U OT KaKuX (PaKTOpOB OHA 3aBUCUT?



KOHTpOJILHaﬂ paﬁoTa Ne3 mo Teme «BakHelIlne MeTAJLIbI X UX COCAMHCHU S

Bapuanr 1
Yacrs A.
Al. DnextponHas opMyia aToMa MarHus:
1)1s%2s?  2)1s°25%2p°3s? 3) 1s%2s%2p°3s'  4) 15%25%2p®3s%3p?

A2. B KakoM psi1y XMMHUYECKHE DJIEMEHTBI PACIOJIOKEHBI B MOPSAIKE YCHICHHUS METAUTMYECKUX CBOHCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3. Meta, o61agar0nIui caMoil BBICOKOH 3JIEKTPOIPOBOAHOCTHIO, - 3TO
1) xxene3o 2) menb 3) cepedpo 4) anroMuHUN
A4. Haunbonee sHepruyHO B3aMMOJICHCTBYET C BOJIOM:
1) xanuii 2) Hatpuil 3) kanpuuii 4) Maruui
AS. I'mapokcua IMHKA B3aUMOJICHCTBYET C KaXKIbIM U3 JIBYX BEILIECTB:
1) HCl u CO2 2) NaOH u H2S04 3) SiO2 u KOH 4) NaNO3 u H2S04
A6. Metoibl iepepaboTKH py/l, OCHOBaHHbIE HA BOCCTAHOBIIEHUH METAIIJIOB U3 OKCHUJIOB MPHU BBICOKUX TeMIIepaTypax, Ha3bIBatoTcs: 1) rumpo-
METaJUTYPTHUsl 2) TUPOMETAIUTYPTHS 3) AIEKTPOMETAIUTYPrus 4) ralbBAaHOCTETUS

Yactp B.
yCTaHOBI/ITC COOTBCTCTBHUEC MCXKAY BCIICCTBAMM, BCTYIIAKOIIMMHU B PCAKIINIO U ITPOAYKTAMHA UX BSaHMOIIGﬁCTBPIFI
PEATUPYIOIIME BEIIIECTBA IMPOAYKTbBI PEAKIIMHA
A) CaO + CO2 1) Ca(OH)2 + H2
b) Ca(OH)2+ SO2 2) CaS0O4+ H20
B) Ca + H20 3) CaS0O3+ H20
[ CaSO3 + H20 4) CaCO3
Yacre C.

C1. Hanumure ypaBHEHUS PEaKIIHii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIEIYIOIINE IPpeBpalie

nus. Fe™ FeCl; Fe(OH); Fe,O Fe  FeCh.

C2. Ilpu B3auMonelcTBUU 12 T TEXHUYECKOTO MarHus, coiepkamiero 5% mnpumecei, ¢ U30BITKOM COJISTHON KHCIOTHI, BhLAeNUIock 10 11 Bogo-
poaa (H.y.). Beraucnure 00beMHYIO 00 BBIX0/1a TTPOIYKTA PEAKIIUH.

KonTpoabsnas padora Ne4 no treme «BaskHeH e HeMeTAJJIbI M UX COCUHEHUS»
Bapmuanr 1
Yacte A TecToBble 3a1aHHs ¢ BBIOOPOM OHOI0 NPABUJIBHOI0 OTBETA
A 1. ®opMmyna BEICILIETO OKCH/IA U JIETYYEro BOJAOPOJHOTO COEIMHEHNUS DJIEMEHTA V TPYIIIbI I1aBHOW noarpynnsl 2 nepuoja [ICXO
1) D02 u OH4 3) D03 u DH2
2) D205 u 3H3 4) 9205 u OHS5



A 2. DnextpoHHas (hopMylia HOHA Cepbl s*
1) 2¢ ,8¢, 8¢ 2) 2¢€ ,8¢ ,2¢ 3)2¢ .8 ¢,68 4)2¢ 8¢
A 3. CnocoOHOCTb aTOMOB ITPUHUMATD 3JIEKTPOHBI YBEIUUUBAETCS B PAAY
1)O>S>Se>Te2)CI>P>Si>S3)F>CI>Br>14)Si>P>S>Cl
A 4. Boccranosutens B ypaBHenuu peakiuu CuO + CO = Cu + CO2
1) Cu® 2)0’ 3) C* 4)Cc*
A 5. BemecTBo, ¢ KOTOPBIM He B3aUMOJeicTBYyeT cepoBogopon H2S
1) kucnopon 2) uurpat cunna (1) 3) ruapokcu HaTpus 4) COJISTHAsI KUCI0Ta
A 6. [TpoMBIIIIIIEHHBIN CTIOCO0 MOIYYCHHUS YTICKUCIIOTO Ta3a
1) cxuraHue yrisi B KUCIOPO/IE 3) pa3iiokeHHe U3BECTHSAKA
2) B3aWMOJICUCTBHE MpaMopa C COJISIHOM KUCIIOTOM 4) pa3noxeHue Majlaxura
A 7. Metaii, ¢ KOTOPBIM He B3aMMO/IeiicTBYeT KOHIIEHTPUPOBAHHAS CEPHASI KMCIIOTa
1) xxene3o 2) maruui 3) nuHK 4) HaTpUit
A 8. KauecTBeHHBII peareHT Ha KapOOHAT-HOH CO3*
1) ruapoxcun kanus 2) constHast KUCinoTa 3) xyopua 6apust 4) THAPOKCU HATPUS
A 9. BepHbl 1 CyXJ€HUS O HEMeTauIax?
A. Bce npocThsie BeliecTBa - HEMETaJlJIbl UMEIOT MOJIEKYJIIPHYIO KPUCTAJUIMYECKYIO PELIETKY
B. Bce nemetanibl 007121a10T TONBKO OKUCIUTEILHBIMU CBOMCTBAMHU

1) BEPHO TOJIBKO A 3) BepHbI 00a CyXACHUS
2) BEPHO TOJIbKO B 4) HeBepHBI 00a CyXIAEeHUS
A 10. SInoBUTEIM ra30M SBIISIETCS
1) azoT 2) okcup yraepoza (IV) 3) oxcua yraepoaa (II) 4) apron

Yactp B. TecroBble 3a1anns ¢ BLIOOPOM JABYX NPaBUIbHBIX 0TBeTOB (B1) 1 Ha cooTHecenue (B2)
B 1. BemecTBa, ¢ KOTOpBIMU B3aUMOJICMCTBYET a30THAsI KUCIOTA
1) xwucaoposa 4) oxcun pochopa (V)
2) ILHHK 5) menn
3) cynbdar kanus
B 2. YcTaHoBuTE COOTBETCTBUS MEXAY UCXOIHBIMU BELUIECTBAMHU U MPOJAYKTOM PEAKLIMH, COACPKAITUM KPEMHUMA

NCXOIHBIE BEHIECTBA IMTPOAYKT PEAKIINN
A) SiuMg 1) SiH4
B) Si u NaOH 2) H2Si03
B) SiO2u Mg 3) Na2SiOo3
4) Mg2Si

5) Si



Yactp C. 3a1aHus ¢ pa3BepHYTHIM 0TBETOM

C 1. Paccuuraiite maccy ocajka, oOpasyrolerocs: mpu nponyckanuu 3,36 1 cepoBogoposa uepe3 200 r 16%-Horo pactBopa cynbdara Meau
()

C 2. Ilpu nobaBieHuU B pacTBOP COJISTHON KUCIIOTHI CyNIb(HIa HATPUS BBIICISETCS T'a3, OKPAIIUBAIOIINN BIaXKHYIO CHHIOK JIAKMYCOBYIO Oyma-
Iy B KpacHbIi 1BeT. [Ipy cxkMuranum 3TOro rasa B HEAOCTATKE KUCIOPOAa 00pa3yeTcsi BELIECTBO KEJITOrO IIBETa , HEPACTBOPUMOE B BOJIE; TOT
e ra3 B U30bITKE KUCIOpoaa 00pa3yeT ras ¢ pe3kuM 3amnaxom. Omnpeennre HEM3BECTHIE BELIECTBA U 3alUILIUTE YPAaBHEHUS PEaKIIHil.

HTorosasi KOHTpoOJIBLHAA padoTa 3a 9 kiacc.
Bapuanr 1.
Yacrs 1.
BuumarensHo npounTaiite kaxxaoe 3aganue (Al - A7) u u3 4 npeasioxKeHHbIX BapUAaHTOB OTBETOB BHIOEPUTE OJMH NPAaBUIIbHbIN.
Al. K 0CHOBHBIM OKCHIaM OTHOCHUTCS

1) okenp 6poma (VII) 2) OKCH]I HATpUsl 3) oxcun cepsl (IV) 4) oxcuz aTrOMUHUS

A2. Cymma K03(ppUIHEeHTOB B YPABHEHHH PEAKIMU MEKIY OKCHIOM aJIOMUHHS M CEPHOI KHCJI0TOM paBHa 1) 6 2)8 3)10
A3. DuexkTpuyeckuii TOK NPOBOAMT 1) BOAHBIN pacTBOP IIIOKO3BI

3) pacruiaB cepsl 3) §@nHbI pacTBOP XJIOpUAA HATPHSA

Ad4. [IpakTHyeckn HeoOpaTUMO 4) pacmiaB OKCUIa KPEMHUS

NpOTeKaeT peaKuust HOHHOTo 00-
MeHa MeKI1y pacTBOpaMu
1) xnopuna xanus 1 HuTpata Meau (I1) 2) cepHOM KUCIIOTHI U XJIOpHia Oapus
3) cynbdaTa HATPHS U THIPOKCHIA KATHS 4) HuTparta HaTpus U xJopuia xenesa (I11)
AS. B peaknuio ¢ pa30aB/IeHHOI CePHOIl KHCJIOTOH BCTynaeT
1) menp 2) Boma 3) oxcua yraepoaa (IV) 4) oxcup HaTpus
A6. BepHbl Ju ciieqyomme CykIeHusi 0 NpaBuJax 0e3omacHoil padoTbl B XUMH4YECKOM JJadopaTopuu?
A. TBepayro menous Helb3st OpaTh pyKaMu.
b. UTo6b! onpeaenuTh ra3 no 3anaxy Heo0X0AUMO HAKJIOHUTHCS HaJl COCYJIOM U TTIyOOKO BIOXHYTb.
1) BepHO TOIBKO A 2) BepHO TOJIBKO b
3) BepHBI 00a cyxaeHus 4) 00a CyKJICHNs HEBEPHBI
A7. MaccoBasi 10Ji1s1 KHCJIOPO/1a B KapOoHaTe Kajabiiusi paBua 1) 15 % 2) 27 % 3) 48 % 4) 54 %
Yacrs 2
OTtBeToM K 3aanuio Bl sBisieTcst ocie[0BaTeIbHOCTh ABYX IU(P, KOTOpasi COOTBETCTBYET HOMEpaM IIPaBUIIEHBIX OTBETOB.
B1. Bri0epuTe ypaBHeHHs peaKklHii, B KOTOPBIX 3J1eMEHT a30T AIBJISAETCS BOCCTAHOBHTEJIEM.
1) N2 + O2 = 2NO 2) 2NO + 02 = 2NO2 3) N2 + 3H2 = 2NH3
4) N2+3Mg=Mg3N2  5)N2+6Li=2Li3N




B 3aganuu B2 Ha ycTaHOBJIEHHE COOTBETCTBHS 3alUIINTE B TAOJIUIY (Pl BHIOPAHHBIX BaMH OTBETOB.
B2. YcTraHoBUTE COOTBETCTBHE MEKIY HCXOAHBIMHU BelIECTBAMHU U MPOAYKTAMM PeaKkiuu.

MCXOJTHBIE BEIIIECTBA ITIPOJYKTbI PEAKLIN
A) SO2 + H20 » 1) H2SOs4
b) SO3 + NaOH -------------- > 2) H2S03
B) H2SO4 + Na20 --------- 3) SO3+ H2
Yacrs 3 4) Na2SO4 + H20
5) NazSO4 + H2 Brinonnss 3aganue Cl gaiiTe moaHblil pa3BEpHYTHIM OTBET ¢ HEOO-
b B XOJAMMBIMHU YPaBHEHUSIMHU DPEAKIIHIA.

C1. HanumuTte ypaBHeHHs peaKnHii, ¢ MOMOIILIO KOTOPbIX MOKHO OCYIIECTBUTH CJIeYIOIIHE MPeBPaIeHHs:

AICI3 ----- » X e > > NaAlO2

Al203

C2. Pemnte 3a1a4y:

Brrancnuts 00b6éM okcuaa yraepoza (IV), momyuusmierocs nmpu ooxkure 300 r uzsectnska (CaCO3), coneprxkaiero 10 % npumeceii.

Kpurepun oneHuBanusi
Bxoanasi konTpoabHas padora Nel mo teme «IloBTOpeHue U yriiyGJieHUe 3HAHUIT OCHOBHBIX pa3/ieioB Kypca 8 kiacca»
CucreMa OLIEHUBAHMA:
Bepno BemonnenHoe 3ananue Nel orieHuBaeTcst B 5 0ayuioB, 3a1anue 2 - B 5 0ayuios, 3aianue 3 - B 4 6aia, 3nanue 4 - 6 6amioB. MakcuMars-
HO€ KoJan4uecTBO 0aimios - 20.
OuenuBanue pe3yabTaToB

OTMeTKa Bayuibl (makce. 20)
5 17-20
4 13-16
3 10-12
2 0-9

KonTtpouabHas padora Ne2 no teme «j1eKTpPoJIUTHYECKAS JUccOonManusi. XUMUYeCKHe peaKlMi B PacTBOpax»
CucreMa OLICHUBAHUS:
Bepno BemomHeHHbIe 3aaHus NeNel-3 orneHuBaetcst B 6 6aymwioB, 3aganue Ned - B 3 Gania, 3amanue NeS - B 2 Gana.
MaxkcuManpHO€e KOIHYECTBO 0aIIoB - 23.



OIIeHI/IBaHI/Ie pe3yJabTaToB

OTMeTKa Bajisl (makc. 23)
5 20-23
4 16-19
3 12-15
2 0-11

KonTpoabsHnas padora Ne3 nmo teme «BakHeiimue MeTa/uibl U MX COeIMHEHM D)
CucreMa OLICHUBAHMS:
Kaxxnoe BepHO BBINOIHEHHOE 3a7jaHKe YpoBHS A olleHuBaetcs B 1 6ami, ypoBHs B - B 4 6ana, ypoBus C
- 8 6autoB. MakcumanbHOE KOJUYECTBO 0aJlIoB - 26.
OueHuBaHue pe3yibTaTOB

OTMeTKa BayLibl (makc. 26)
) 22-26
4 17-21
3 13-16
2 0-12

Kourpoabnas padora Ned no teme «BaxkHelilne HeMeTaIbI U UX COeIMHEHUSD
Cucrema OLIEHHBaHUSA:
Kaxxnoe BepHO BBINOIHEHHOE 3a7jaHKe ypoBHS A olieHuBaercs B 1 6ai, ypoBHs B - B 2 6anna, ypoBusa C
- 3 6amna. MakcumanbHOE KOU4ecTBO 6aos - 20.
OueHuBaHue pe3yJbTaTOB

OTMeTKa Bayuibl (makce. 20)
5 16-20
4 13-15
3 10-12
2 0-9




HTorosasi kOHTpoOJbLHasA padoTra NeS 3a 9 kiacc.
Cucrema OLIEHUBAHUSA:
Kaxxioe BepHO BBITTOTHEHHOE 3a/1aHKe YPOBHS A orieHuBaeTcs B 1 6ai, ypoBHs B - B 2 6amna, yposHs C
- 3 Gayma. MakcuMaiabHOE KOJTHUYECTBO OaoB - 17.

OIIeHI/IBaHI/Ie pe3yJbTaToB

OTMeTKa Bajisl (Make. 17)
5 15-17
4 12-14
3 8-11
2 0-8







