MynunumnansHoe 010/ PKeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHUE
«Cpennsisa obuieoopazoBarenpHas mkona Nel2 um. akagemuka B.M. KyauHoBa»
ropojaa Borkuncka Y nmypTckoit PecryOnmku

PACCMOTPEHO [NPUHATO YTBEPXAIO:
Ha 3aceganuu LIMO Ha [1€JarOrM4e€CKOM COBETE Hupexkrop MBOY COII Nel2
[Ipotokomn Nel [Ipotokomn Nel I''M. KenpaubekoBa
Ot «28» aBrycta 2024 r ot «29» aBrycra 2024 r IIpuka3z Ne 337-oc ot 30.08.2024
PABOYASA ITPOI'PAMMA
(ID 2237746)
10 XUMMH

JUTst oOyuaromuxcst 8-9 kiaccos



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUsl COCTaB-
JIeHA Ha OCHOBE TPeOOBaHUM K pe3yIbTaTaM OCBOCHUSI OCHOBHOUW 00pa30oBaTEIHbHON
IporpaMMbl OCHOBHOI'O o01ero odpa3zoBanus, npenacrasiieHHbx B @I'OC 000, a
Tak)Ke Ha OCHOBE (pesiepalibHOM paboyeil mporpaMMbl BOCIIUTAHUS U C YIETOM KOH-
HENIUH MTpernogaBaHus ya4eOHOTo mpeaMeTa « XuMush» B 00pa3oBaTeNIbHbIX OPTaHuU-
3aiusax Poccuiickon ®@enepanuu.

[Iporpamma 1o xuMuu 1a€T NpeaCTaBIECHUE O LENAX, o0Len cTpaTeruu o0y-
YEHUsI, BOCIIUTAHUS M PAa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU y4eOHOrO MpEeAMETa,
YCTaHABIIMBAET 00s3aTEIbHOE MPEIMETHOE COJEp’KaHUE, NMPEIyCMAaTPUBAET pac-
IIPEEJIEHNE €ro Mo Kjiaccam M CTPYKTYPHUPOBAHME MO pasjeiiaM U TeMaM Ipo-
rpaMMbl 110 XHMHH, ONPEAEISIET KOJIMYECTBEHHBIE M KauE€CTBEHHBIE XapaKTepH-
CTUKH COJAEPIKAHNSI, PEKOMEHIYEMYIO ITOCIIEN0BATEIBHOCTD N3YYEHUS XUMUH C YUE-
TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKH Y4E€OHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN OOYy4YaromMXCs, ONpeesieT BOZMOXHOCTH MpeaMeTa
TSl peaniu3aiuuy TpeOOBaHM K pe3yIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHOM
IporpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbTaTam 00y4eHUs XUMUHU Ha YPOBHE LEJIEH U3YUYEHUs NMPEAMETa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIBHON AESATENHHOCTH 00YYaIOLIErocs Mo OCBOEHUIO yueO-
HOTO COJIEpP>KaHMUS.

3HaHUE XUMUU CIYHUT OCHOBOM 1J1s1 (hOpMHpOBaHUS MUPOBO33pEHUs 00yUa-
IOLLErocsl, €ro NPEACTaBICHUN O MaTEpUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UI-
patoT GopMHUpyeMble XUMUEN TPEICTABICHUS O B3aUMOIIPEBPALLEHUSIX SHEPTUU U
00 3BOJIIOLMY BEIIECTB B IPUPO/JIE, O MYTAX PEIICHHUs IT100aIbHBIX MPOOIEM YCTOM-
YUBOI'0 PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SJHEPTETUUYECKOM, ITUIIEBOU U IKOJIO-
rMYeCcKoi 0e30MacHOCTH, IPOOJIEeM 3paBOOXPaHEHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET pean3alui BO3MOKHOCTEHN JIJIsl caMOpa3BUTHs U PopMUpOBa-
HUS KyJbTYpbI JINYHOCTH, €€ 00111el U (YyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIa/1 B (pOPMHUPOBAHUE MBIIIUIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00Y-
YarOUIUXCsl, HABBIKOB UX CaMOCTOSITEIbHONW y4eOHOH JEsTeNIbHOCTH, IKCIIEPUMEH-
TaJbHBIX W MCCIIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B IOBCEIHEBHOU
YKU3HU, TaK U B MPOPECCUOHANBHON IEATEIbHOCTH;

3HaKOMHUT €O CIEHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBHI Iie-
JIOCTHOTO B3IJIsiJa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON T'PAMOTHOCTH 00YYaroIMnXCs;

CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIIUXCSI.

JlanHble HanpaBlieHUS B 00YYeHUH XUMHUHU 00ECIIeUnBAIOTCS crienu(ukoii co-
JepKaHusl y4eOHOTO MpeaMETa, KOTOPBINA SABISETCS MEeJaroruuecku aaanTHpOBaH-
HBIM OTpa)k€HHEM 0a30BOM HayKU XMMHUHU Ha ONPENEIEHHOM ATaIe €€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOEHHUE O0YYaIOIUMHUCSI CUCTEMBI NTIEPBOHAYATILHBIX MTOHATUN XUMUU, OCHOB He-
OpPTraHUYECKON XMMHUH U HEKOTOPBIX OT/ACJIbHBIX 3HAUUMBIX MOHATUN OPraHU4YeCKON
XUMHUH.

CTpykTypa coziep>kaHus MPOTpaMMEI 110 XUMHUH C(HOPMHUPOBAHA HA OCHOBE CH-
CTEMHOT0 MoJixo/a K €€ n3yuenuto. CojiepxaHue CKIaAbIBACTCA U3 CUCTEMbI MTOHS-
TH O XUMUYECKOM DJIEMEHTE W BEUIECTBE U CUCTEMBI IOHATHN O XUMUYECKOU pe-
akuuu. O6e 3TU CUCTEMBbl CTPYKTYPHO OPTraHW30BaHbI MO MPHUHIIUIY MOCIEI0Ba-
TEJILHOTO PAa3BUTHUSl 3HAHWM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN PA3HOIO
YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XHUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— MPEJCTABICHUN 00 AIEKTPOJUTHYECKON THUCCOLMAIIMU BEIIECTB B PacTBO-
pax.

Teopernueckue 3HaHUSL PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TTOJTyYEH-
HBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEI0OBATEIHHO OT OJJHOTO YPOBHS K
JIPYTOMY, BBITIOJHSSL PYHKIIUU OOBSICHEHUS ¥ TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS
Y BO3MOYKHOCTEH ITPAKTUUYECKOI0 IPUMEHEHUSI U TIOJIYUYECHUS U3yYaeMbIX BELIECTB.

OcBoeHue MporpaMMebl 10 XUMUU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTaBIIE-
HUS O XUMHAYECKOM COCTABIIAONIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU
MPUPOBI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJAaM IO3HAHUS B
Hayke. M3ydeHne XuMHUM TPOUCXOAUT C MPUBJICUCHUEM 3HAHHWM U3 PAHEE U3YUYCH-
HBIX y4eOHBIX peaMeToB: «OKpysxatomuii Mup», «buosnorus. 5—7 knacce» u «du-
3MKa. 7 KIacey.

[Ipy u3ydeHUr XUMHUHM MPOUCXOAUT (HOPMUPOBAHME 3HAHMN OCHOB XHMHYE-
CKOM HayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOMN JIesATeIb-
HOCTH Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJIbTYphI. 3a/1aua y4eo-
HOTO MPEMETa COCTOUT B (POPMHUPOBAHUN CUCTEMBI XUMHUYECKUX 3HAHUN — BaXK-
HeHmX (aKTOB, TIOHSTHM, 3aKOHOB M TEOPETUUYECKHX TMOJOKECHUM, JTOCTYIMHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAyKH, B TPUOOIIICHUH K HAYY-
HBIM METOJIaM TO3HAHUS MPU U3YYCHUH BEIIECTB U XUMHUYECKUX PEakiui, B Gop-
MUPOBAHUM U PA3BUTHU MTO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUU B Y4eOHO-TIO-
3HABaTEJILHOU M y4eOHO-UCCIIEI0BATEIILCKOM JIESITEIbHOCTH, OCBOSHUHU MPaBUJI 0€3-
OMacHOTO OOpaIlleHHsI C BEIECTBaMHU B MOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHUE TPUOOpETH TaKue 1eJIH, KaK:

— (hopmMupoBaHUEe UHTEIIEKTYaIbHO Pa3BUTON JTUYHOCTU, TOTOBOM K CaMO00-
Pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPHUHSITHIO PEIICHHM, CIIOC00-
HOM aIaTUPOBATHCS K OBICTPO MEHSIOIMMUMCS YCIOBHSIM KU3HU;

— HANpaBJICHHOCTh OOYYEeHHS HAa CHCTEMaTUYeCKOe MPHOOIeHuEe o0ydaro-
HIMXCS K CAMOCTOSITEIIbHOM O3HABATEIIbHOM JIESITETbHOCTH, HAYYHBIM METOAAM I10-
3HaHMS, POPMUPYIOIIMM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XMMUMU;



— obecrnieyeHune yCciaoBHM, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYaIOIUMUCS
ONbITa PA3HOOOPA3HON NEATENBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMITETEHLINI ), UMEIOIINX YHUBEPCATIBHOE 3HAUEHHE ISl pa3-
JIMYHBIX BUIOB JI€ATEIbHOCTH;

— (¢opmupoBanue o01men PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOU IpaMoT-
HOCTH, B TOM YHCJIE YMEHUN OOBSICHATH U OIICHUBATD SIBJICHUS OKPY>KAIOIIEr0 MUPA,
WCIIOJIb3YSl 3HAHUS U OIIBIT, MOJYYEHHBIE IPU U3YUECHUU XUMUU, TPUMEHSTh UX MPU
pelieHuu npooieM B MOBCETHEBHOM KU3HU U TPYIOBOM €ATEILHOCTH;

— (opmupoBaHue y 00y4yaromuxcsi TyMaHUCTHUYECKUX OTHOIICHHM, TTOHUMA-
HUS [IEHHOCTH XUMUYECKUX 3HAHWU ISl BBIPAOOTKU SKOJIOTHYECKH IIeTecoo0pas-
HOTO MOBEJEHUS B OBITY M TPYAOBOW NEATEILHOCTH B LIEJSAX COXPAHEHUS CBOETO
3I0POBBS U OKPYKAIOIIEN IPUPOJHON CPENBL;

— pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CaMO-
BOCIIMTAHUIO Ha OCHOBE YCBOEHHS OOLIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY HPOQUIIS U HAIPABJIEHHOCTU JAJIbHEHIIETO 00YUYECHMUS.

Oo011ee yncio 4acoB, OTBEAEHHBIX JIIsl U3YUYEHUSI XUMUU HA YPOBHE OCHOBHOT'O
oO1mrero oopasoBaHusi, coctanisieT 136 yacos: B 8 kitacce — 68 yacoB (2 daca B He-
nento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU 4€JOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. OU3NUYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE Be-
niectB. [loHsitue 0 MmeTonax no3Hanus B xumuu. Yuctele BemecTBa u cMecu. Cro-
coOBbI pa3/ieNICHUs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUECKUE 37eMEHThl. CHUMBOJIBI XUMUYECKUX 3Jie-
MeHTOB. [IpocThie 1 crokHbIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas hopmyia. BaleHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BeniectBa. Mosb. MonsipHas macca. B3auMocCBsA3b KOJIMUECTBA,
MacChl U YMCia CTPYKTYPHBIX €IMHHMI] BeniecTBa. Pacu€Tol mo gopmMyinam xumuye-
CKUX COCIUHCHUMU.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUSI MacChl BEIIECTB. XuMuueckue ypaBHenus. Kimaccuduxanus xu-
MUYECKHUX peaKuui (COeIMHEHNUs, Pa3I0KEHHUsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MYeCcKuX CBOMCTB 00pa3Il0oB HEOPTaHWYECKUX BEIIECTB, HAOIOACHHE (Pu3nye-
ckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, paCTUPAHHUE caxapa B CTYIKE, KUIICHUE U
KOH/JICHCAI[Usl BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH, MPOKATMBAHUE METHON MPO-
BOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIIOTOMN) SIBJICHUM, HAONIOJCHUE U OIHMCaHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEaKIui (pas3lioKeHHe caxapa, B3auMoJIei-
CTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapusi, paznokeHue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aMMOJICHCTBUE Kele3a ¢ pacTBopoM coyit meau (1), uzyuenue cro-
co0OB pazeseHrsl CMeCei: ¢ MOMOIIbI0 MarHuTa, (PUJILTPOBAHKE, BHITIAPUBAHUE,
JTUCTWLISLUS, XpoMaTorpadusi, MpoBeIeHUE OYMCTKHU MOBApPEHHOM coJu, Habro1e-
HU€ U ONKCAHUE PEe3yJbTAaTOB MPOBEACHUS OIbITA, ULTFOCTPUPYIOIIETO 3aKOH CO-
XpaHEHHUs MaccChl, CO31aHUEe MOJIEJICH MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npeacTaBuTe I HEOPraHNYECKUX BellECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — anemMeHT u npocToe Be-
miecTBo. Haxoxxaenue kuciaopoaa B mpupoe, GUu3nvIecKkue u XUMUIECKHEe CBOMCTRA
(peakiuu ropenust). Okcunpl. [Ilpumenenne kuciaopoaa. CriocoObl MOTyUYESHUS KUC-
Jopojaa B 1abOpaTOpuu M MPOMBINITIEHHOCTH. KpyroBopoT Kuciopoaa B mpupo/ie.
O30H — amoTpomHas MOIU(PHUKAITUS KHCIOPOa.

TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
AK30- U IHAOTEPMHUUECKHE peakiuu. TOMIMBO: yrojb U METaH. 3arpsA3HEHHUE BO3-
nyXa, yCUJIEHUE MapHUKOBOro 3 dexra, pa3pyluieHue 030HOBOTO CIIOS.



Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTydeHus. Kuciots
U COJIN.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUYECKUM YPABHEHUSIM.

dusnueckre cBOKMCTBA BoAbL. Boma kak pactBoputens. PactBopsl. HacklieH-
HbIE U HEHACBIILIEHHbIE PacTBOPbI. PacTBOpHMOCTH BelIeCTB B BoJe. MaccoBast 101
BEILECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA Bobl. OcHOBaHMs. Ponb pacTBOpoB
B IIPUPOJIE U B )KU3HU 4esIoBeKa. KpyroBOpoT BOJIbI B IPUPOIE. 3arpsi3HEHUE MPHU-
poaHbIX BoA. OXpaHa U OYKMCTKA IPUPOIHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCHJIOB: C0JIeoOpa3yrolire (OCHOBHbIE, KUCIOTHBIE, aMPOTEepHBIC) U HecoieoOpa-
3yromue. Homenknarypa okcnioB. @u3nyeckue 1 XMMUYECKUE CBOMCTBA OKCUIOB.
[TomyyeHne OKCHUIOB.

OcHoBanus. Knaccugukanysi ocHOBaHUM: IEIOYH U HEPACTBOPUMBIE OCHOBA-
Hus. HomeHknaTypa ocHoBaHni. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tomy4yeHnne OCHOBaHMUIA.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOMCTBA KUCNOT. P aktuBHOCTM MeTtaimioB H. H. bekerosa. I[loiy-
YEHUE KUCIIOT.

Comu. HomeHnknarypa coseii. OU3NYECKUE U XMMHYECKHAE CBOWCTBA COJIEH.
[TomyueHue couei.

['eneTnyeckas CBSI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OMPENIEIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUYCHHE,
coOupaHue, pacro3HaBaHKUE U U3yYEHHE CBOMCTB KUCIIOPOa, HAOII0ICHUE B3aUMO-
JIEWCTBUS BEILECTB C KUCIOPOJOM U YCIIOBUSI BOSHUKHOBEHUS U MIPEKPALIEHUS TO-
peHust (Tmoxkapa), 03HaKOMJICHUE ¢ 00pa3iaMu OKCUJIOB U OMTUCAHUE UX CBOMCTB, TO-
JydeHue, coOupaHue, pacro3HaBaHUE U M3y4YEHHE CBOMCTB BOAOpoja (FOpEeHHE),
B3aUMO/IeHCTBUE BOJI0poia ¢ okcuioM Meau (1) (Bo3MOXKHO MCoIbp30BaHNE BUIEO-
MaTepuaioB), HaOIOIeHHE 00pa3IoB BEIIECTB KOJUYECTBOM | MOJIb, MCCIe0Ba-
HUE OCOOEHHOCTEW PacTBOPEHMS BEIIECTB C PA3IUYHOM PAaCTBOPUMOCTBIO, IPUTO-
TOBJIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOU JOJIEW PACTBOPEHHOTO BELIECTBA,
B3aMMO/ICHCTBUE BOJBI C METAIJIAMU (HAaTPUEM U KajbIlieM) (BO3MOXKHO UCTIOJb30-
BaHNE BUJICOMATEPHAIIOB), UCCIIEIOBAaHUE 00PA3I[0B HEOPTAaHNYECKUX BEIIECTB pPa3-
JMYHBIX KJIACCOB, HAOMIOICHIE U3MEHEHHS OKPACKU HHIUKATOPOB B PACTBOPAX KHC-
JIOT U 1IeJIoYeH, u3yueHue B3anumoaeicteus okcuaa menu (1) ¢ pactsopom cepHoit
KHUCJIOTBI, KUCIIOT C METAJUIAMU, PEAKIIUA HEUTpaIU3alliy, ITOTyUYECHHE HEPACTBOPH-
MBIX OCHOBaHH, BHITECHEHUE OJTHOTO METAJIa APYTUM U3 pPaCTBOPA COJIH, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aa4 10 TeMe «BaxkHelme K1acchl HEOPraHM4eCKUX COeIH-
HEHUIN.

IMepuoauueckuii 3akoH U Ilepuoanyeckas cucreMa XUMHYECKHUX IJIeMeH-
ToB /. U. MenneneeBa. Ctpoenne aTtoMoB. XuMuuyeckasi cBsA3b. OKuciIu-
TeJIbHO-BOCCTAHOBHUTEIbHbIE PeAKIHHU



[IepBble MONBITKY KiIacCU(PUKALIMN XUMUYECKHUX 3JIEMEHTOB. [loHsTHE O TpYyII-
1ax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IET0YHO3EMEIbHBIE METAIIIbI, TAJIOTEHBI,
WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aMm(pOTEPHbBIE OKCHIBI U THIPOK-
CHU/IBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u qiuHHOepruoaHas popmsel [lepunonnueckoit
cucreMbl XuMuieckux 3seMeHToB [[. . Menaeneesa. [lepuons! u rpynmel. Ousu-
YECKHI CMBICII MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMUUYECKHUX AeMeHTOB [lepuonnye-
ckoit cucteMsl /1. 1. MenaeneeBa. XapakTepuUCTUKAa XUMHUUECKOTO 3JIEMEHTA I10 €TI0
nonoxeHuro B [lepuogmueckon cucreme /. . Menneneesa.

3aKOHOMEpPHOCTU M3MEHEHUS pajnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, Me-
TAJIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAAM.

3nauenue [leprnonnueckoro 3akona u [leproanvyeckor CUCTEMbI XUMHYECKUX
AJIIEMEHTOB I Pa3BUTHUS HayKH U npakTuku. [[. 1. MenneneeB — y4€Hblil 1 rpax-
JTaHWH.

Xumuyeckas cBs3b. KoBanenTHas (MossipHas U HEMOJIAPHAsS) CBS3b. DJIEKTPO-
OTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSA3b.

Crenenb okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEINIbHBIE peakuuu. [Ipo-
1€CChl OKUCIICHHS M BOCCTaHOBJICHHS. OKHCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue o0pasiloB BEIIECTB METAIUIOB U HEMETAJUIOB, B3aUMOICHUCTBUE TH/I-
POKCHJA [IMHKA C paCTBOPaMHU KUCJIOT U LIEJI0YEH, IPOBEACHUE OIBITOB, UIITIOCTPH-
PYIOIMX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX peakiuil (TOpeHue, peak-
AU PA3JIOKEHUS, COSTUHEHHS).

Mescnpeomemmnuwle céasu

Peanusanust MeXXIpeIMETHBIX CBSI3€M MPU U3YUYEHUH XMMHH B 8 KJlacce ocCy-
HIECTBIISIETCS] Yepe3 UCTOIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATHM,
TaK W TOHSTUM, SABJISIONIUXCA CHUCTEMHBIMM [JI1 OTHECIBHBIX MPEAMETOB €CTe-
CTBEHHO--Hay4YHOT'O LIMKJIA.

OO0mue ecTecTBEHHO--HAYUHbIC TTOHATHS: HAyYHBIM (pakT, TMUIOTE3a, TEOpHs,
3aKOH, aHaJIU3, CUHTE3, KIacCU(pUKALMS, EPUOANYHOCT, HAOIIOICHHE, IKCIIePHU-
MEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaOAKTUBHOCTH, MOJICKYJIA, SJIEKTPUUYCCKUN 3apsi]l, BEIIECTBO, TEJI0, 00BEM, arpe-
raTHOE COCTOSIHHE BEIIECTBA, ra3, (M3MUYECKHE BEIUYMHBI, CAUHUIIBI U3MEPEHUS,
KOCMOC, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHUYeCKasi peaKIus



[Iepnonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB XUMHU-
YECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPHOJOB, Kajausl, KalbIUsI U UX COCAUHEHUI B
COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB B [lepuonnyueckoi cucteMe u CTPOCHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMUYECKOW CBSA3U. THUIIBI KPUCTAIUIMYECKUX pe-
MIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIMYECKOM PEIIETKY U BUA
XUMHUYECKOM CBSA3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIacCaM HEOPraHWYECKHUX COEIU-
HEHUI, TCHETUYECKAas CBSA3b HEOPraHUYECKUX BEIIECCTB.

Knaccudukanus XuMHUUECKUX pEaKIM 110 pa3InyHbIM MIPU3HAKaM (110 YUCITY
Y COCTaBYy yYaCTBYIOIIMX B PEAKIIMU BELIECTB, 110 TEIUIOBOMY 3PQEKTy, 10 U3MEHE-
HUIO CTENIEHEW OKUCIICHHS] XUMHUYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, 110 yYaCTUIO
Karanu3aTropa). DK30- U SHAOTEPMUYECKUE PEAKIUU, TEPMOXHUMHUYECKUE YpaBHE-
HUSL.

[ToHsiTHE O CKOpOCTH XUMUYECKOM peakuuu. [ToHsTre 06 0OpaTUMBIX U HEOO-
pPaTUMBIX XUMHUYECKUX peakuusx. [[oHsITHEe 0 TOMOTr€HHBIX U T€TEPOreHHbIX peak-
nusax. [lonarue o katanmuse. [lonATHE 0 XMMUYECKOM paBHOBeCHH. DAKTOPHI, BIUS-
IOLIME HA CKOPOCTh XUMHUYECKON PEAKIIUU U MOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCAUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, SJIEKTPOHHBIN OajlaHC OKUCIIH-
TEJIbHO-BOCCTAHOBUTENBHON peakuuu. COoCTaBIIEHHE YpaBHEHUI OKHMCIUTEIbHO--
BOCCTAaHOBUTEJIbHBIX PEAKLUi C UCIIOJIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOIIUTHI.
KarnoHnsl, aHnoHbl. MeXaHU3M JIMCCOLMALNN BEIIECTB C PA3JIMYHbIMA BUJAMU XU-
Mudeckoi cBsa3u. Crenenp aucconuanui. CHIIbHbIE U c1a0ble 3JEKTPOIUTHI.

Peakuun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peaKkIuii HOHHOTO 0OMeHa,
ITOJIHBIE U COKPALEHHBIE HOHHBIE YPaBHEHUS peakiuii. CBOKCTBAa KUCIOT, OCHOBA-
HUM U COJIeH B CBETE MPEICTABICHUN 00 3IIEKTPOIUTHUECKON nuccormanuu. Kaye-
CTBEHHbIE peakIuu Ha UOHBI. [IoHATHE O TUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJIEISIMU KPUCTAIUIMUYECKUX PEIIETOK HEOPTAHUYECKUX Be-
IIECTB — METAJIJIOB M HEMETAIIOB (IpaduTa U anmMasa), CJI0KHBIX BEIIECTB (XJI0puia
HAaTpHUs), UCCIIETOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PeakUnu OT BO3JEH-
CTBUS Pa3JIMYHBIX (PAKTOPOB, UCCIEAOBAHNE AIEKTPOMPOBOJIHOCTH PACTBOPOB Be-
LIECTB, [TpoLiecca JUCCOLMALIMMN KUCIIOT, IIENO0YEN U coJiel (BO3MOKHO UCIOJIb30Ba-
HUE BUJIEO MATEPUAJIOB), IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOIIMX NPU3HAKA MPO-
TEeKaHUs peakKIrii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BBIACICHHUE Ta3a, o0pa-
30BaHME BOJbI), ONBITOB, WIUTFOCTPUPYIOLINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBH-
TENbHBIX peakuuil (rOpeHue, peakuu pa3iokKeHHUs, COEINHEHNUS), PaClIO3HABAHHE
HEOPTraHWYECKUX BEUIECTB C IIOMOLIBIO KaUECTBEHHBIX PEAKIMI HA MOHBI, PEILICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 4 MX cOeAMHEHUSA



OOwras xapakTepucThKa rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TEpHbIE cTereHu okucieHus. CTpoeHue u Gu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB
— raJioreHOB. XMMHUYECKUE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICICTBUE C METall-
JaMu, HEMEeTaIaMH, Lejao4aMu). Xa0poBoaopo. CossiHas KUCIO0Ta, XUMUYECKUE
CBOICTBA, MOJIy4YECHHE, MPUMEHEHHE. J[eCcTBUE XJI0pa U XJIOPOBOJIOPOAA Ha Opra-
HU3M 4eJoBeKka. BaykHelme XJI0OpHuIbl U X HaXOXKIECHUE B IPUPOJIE.

OObmas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENeHH OkucaeHus. CTpoeHue u pru3nueckue CBOMCTBA Mpo-
CTBIX BEIECTB — KUCIOpOAa U Cephbl. AJUIOTPONHBIE MOAUPUKALIMK KUCIOpOAa U
cepbl. XuMHUYECKHE CBOICTBA cepbl. CEpOBOIOPO/, CTPOCHHUE, PUINIECKUE U XUMU-
yecKue cBorcTBa. OKCUIBI CEphl KaK MPEACTABUTEIN KUCIOTHBIX OKCUI0B. CepHas
KHCTI0Ta, GPU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeICTaBUTEN Kilacca
KUCJIOT U crneunduueckne). XUMUUECKUE PEAKIUH, JeKalIUe B OCHOBE MPOMBIIII-
JIEHHOr0 croco0a MOJy4YeHUs CepHOM KUCHOThl. [IpuMeHeHne cepHOil KUCIOTHI.
Conu cepHOM KHUCIIOTBI, KaueCTBEHHAsl peaklus Ha cyib(aT-uoH. HaxoxneHue
Cepbl U €€ COEAMHEHM B MPUpPOJie. XUMUYECKOE 3arpsI3HEHNE OKPY KAIOIIEH Cpebl
COEJIMHEHUSMHU Cepbl (KUCIOTHBIE T0K/IH, 3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIO-
cOOBI €ro NpeOTBPAILICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHUA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznyeckue U XxuMudeckue cBoiictsa. Kpyroopor a3ora B nmpupone. AMMHUax, ero
duznyeckue U XMMHUUYECKHUE CBOMCTBA, NoJyueHue U npuMeHenue. Coin aMMOHMS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ MOoJyuyeHue, (PU3NUecKue U XUMHYECKHE
CBOMCTBa (001IME KaK MPEACTABUTENS Kilacca KUCIOT U cnenuduueckue). Mcnons-
30BaHHME HUTPATOB U COJIEH aMMOHHUS B KAUECTBE MUHEPATLHBIX y100peHUid. XUMU-
YECKOE 3arps3HEHUE OKPY’Kalollel cpeibl COCAMHEHUSIMHU a30Ta (KUCIOTHBIE JO-
M, 3arpA3HEHUE BO3TyXa, MOUBBI U BOJOEMOB). Docdop, amioTporHbie Moaudu-
karuu ¢ocdopa, puznueckue u xumuueckue cBorictea. Oxcun gocdopa (V) u dpoc-
dbopHas kucioTa, GU3nYecCKue U XMMUYECKUE CBOMCTBA, MoydyeHue. Mcnonb3oBa-
Hue ¢ochaToB B KaueCTBE MUHEPATIBLHBIX YA00pEHHIA.

O6mas xapakrtepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKAIUY,
pacrnpocTpaHeHHe B NMpUpoje, Gu3nueckue U XUMUYECKUE CBOMCTBA. AJICOPOIIHSL.
Kpyrosoport yriepona B npupoae. OKcuapl yriepoja, ux pu3nueckue u XuMuie-
CKHE CBOMCTBA, JEHCTBUE HA )KMBBIE OPraHU3MBbI, ITOJIy4YEHUE U IPUMEHEHHE. DKO-
JIoOTUYEeCKUe PoOIeMbl, CBsA3aHHbIe ¢ OkcuoM yriiepoaa (1V), runoresa rinodans-
HOTO MOTETJICHUSI KJIIMMaTa, MapHUKOBBIN 3D PeKT. YTonabHAs KUCT0Ta U €€ COJH, UX
dusznyeckue U XMMHYECKUE CBOMCTBA, MoNyueHue U npumeHenue. KauectBennas
peakius Ha kKapOoHaT-uoHbI. Mcnonap30Banue kapOOHATOB B ObITY, MEAUIIMHE, MTPO-
MBIIUIEHHOCTH U CEIBCKOM XO3SIIICTBE.

[IepBoHaUaNIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, STAHOJI, TJIMLEPUH, YKCYCHAsl KHCIIOTA).



[IpupoHbIe MCTOUYHUKHU YIJIEBOJIOPOAOB (Yyrojib, MPUPOIHBIA Ta3, HEPTH), MPO-
TYKTBI UX TiepepaOoTKu (OC€H3MH), UX POJIb B OBITY U MpOMBITIIEHHOCTHU. [loHsATHE O
OMOJIOTMYECKHA Ba)XKHBIX BEILIECTBAX: JKHMpaX, O€JKax, yriaeBojax — U UX pOJH B
YKU3HM YesoBeKka. MarepuaabHOE €JUMHCTBO OPTaHUYECKUX U HEOPTAHMYECKUX CO-
€IUHCHUM.

KpeMHuid, ero (pu3nveckue u XMUMUYECKHE CBOMCTBA, OJyYEHHE U TPUMEHE-
Hue. CoenHenus KpeMHus B ipupoae. OOuue mpeacTaBieHust 00 OKCHUIE KPEMHUS
(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOJIB30BAaHUE B OBITY, B TIPOMBIIII-
JeHHOCTH. BaxkHeliue cTpouTeNIbHbIE MaTepUalibl: KEpaMHKa, CTEKIIO, IIEMEHT, Oe-
TOH, kene300eToH. [IpoOaeMbl 6€30acHOr0 UCIONIb30BAHUS CTPOUTEIBHBIX MATe-
pHAJIOB B IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumMeHm:

U3y4YeHHE 00pa3ll0B HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJIIHON KHUCIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHUE MPU3HAKOB
UX MPOTEKAHMSI, OIBITHI, OTPAKAIOIINE (PU3NYECKHE U XUMHUYECKHE CBOICTBA rao-
T€HOB M UX COEAMHEHUH (BO3MOKHO HCIIOIb30BaHNUE BUIEOMATEPUAIIOB), 03HAKOM-
JeHue ¢ o0pa3laMu XJI0pUA0B (raJoreHruI0B), 03HAKOMIIEHHE ¢ 00pa3laMu Cepbl U
e€ CoeAMHEHUSIMU (BO3MOYKHO HCIOJIb30BAHHE BUIECOMATEPUATIOB), HAOIIOACHUE
npoliecca oOyTJIMBaHUS caxapa MoJl IeWCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUC-
JIOTHI, U3yYEHHE XMMUYECKUX CBOMCTB pa30aBI€HHON CEpHON KHUCIOTHI, TPOBEIE-
HUE KaueCTBEHHOU peakiuu Ha CyJib(paT-nuoH 1 HaOJI0eHIE MTpU3HaKa e€ mpoTeKa-
HUS1, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux coeTuHEeHU
(BO3MOKHO MCTIOJIB30BaHKE BUICOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX
y100peHuit, noayueHue, coonpanue, paclio3HaBaHue U U3y4eHHe CBOMCTB aMMHaKa,
IPOBEJICHNE KAUECTBEHHBIX PEaKluii Ha MOH aMMOHUS U (ochaT-UOH U U3yUEHHE
IIPU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHC-
JIOTHI C MEZIbI0 (BOBMOYKHO MCIOJb30BaHUE BUICOMATEPUAJIOB), U3yUE€HUE MOJENIEN
KPUCTAUTMYECKUX PEIIETOK amMasa, rpadurta, QysiepeHa, 03HaKOMJIEHUE C TPOLIeC-
COM aJcOpOILMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
POTHUBOrasa, MoJIy4YeHue, COOMpaHue, paclio3HaBaHUE U U3YyUEHUE CBOMCTB yTJie-
KHCJIOTO ra3a, IpOBe/IeHHE KaueCTBEHHbBIX peakluuid Ha KapOOHAT U CHUIIMKAT-UOHBI
Y U3y4YeHHE MPU3HAKOB UX MPOTEKAaHUS, 03HAKOMIIEHHUE C TPOIYKIMENH CUIMKATHON
MPOMBIIIUIEHHOCTH, PEIIEHNE AKCIIEPUMEHTAIbHBIX 3a/ad 1o TeMe «Baxuelmue
HEMETAJUIbl U UX COCAUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKa XUMHUUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noJioxkenus B llepuonnueckon cucreme xumuueckux simemeHtoB 1. . Menne-
jeeBa u cTpoeHust aToMoB. CTpoeHne MeTaisioB. Metayuindeckasi CBA3b M METAJUIH-
YecKas KpUCTALIMYECKasl PEIIETKA. DIEKTPOXUMHUYECKHI psAll HAIPSHKEHUI MeTal-
70B. Pu3NYeCcKre U XUMHUYECKHE CBOMCTBA MeTaiI0B. OO11IKMe CrIOCOObI MOTyUYeHUs
MeTasuioB. [loHsTHE 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CITIOCOOBI 3aILUTHI UX OT KOP-
posun. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY
Y IIPOMBIIIEHHOCTH.



[[lenounble MeTamibl: noNo0XkeHue B Ileproanyeckoil cucTeEMEe XUMUYECKUX
anemeHToB /[. . MenneneeBa, CTpOCHHE UX aTOMOB, HaXOXKJeHHUE B ipupoae. Pu-
3MYECKHE U XMMUYECKHE CBOICTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbl U TUj-
POKCHJIbI HATpUS U Kaius. [[puMeHeHne meI0YHbIX METAIIOB U UX COCIMHEHUH.

[Ilenouyno3eMenbHbIE METAIUIBI MATHUM U KaJbLHI: TTOJ0KeHUE B [leproanye-
CKOM cucteMe xumuueckux 3neMmeHToB J[. 1. MenaeneeBa, CTpoeHrne UX aTOMOB,
HaxoXJeHue B npupojae. uznueckue U XUMHUUECKHUE CBOMCTBA MarHusi U KaJbIusl.
Baxxneiiime coequuenus Kanbluus (OKCUA, THAPOKCUI, cOH). JKECTKOCTh BOMBI U
CIOCOOBI €€ YCTpaHEeHHUS.

AJFOMUHHI: TI0JI0keHUE B [lepnonndeckoi cucreMe XUMUYECKUX AJIEMEHTOB
. . MenaeneeBa, CTpOCHHE aTOMa, HAX0XKAEHUE B Ipupoje. PU3nueckrue u Xu-
MUYECKHE CBONCTBA alfOMUHUS. AMGOTEpHbIE CBOWCTBA OKCHUIA M THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. Menneneea, CTpOEHUE aTOMa, HAX0XKACHUE B Ipupoae. Du3nueckue U XuMu4e-
CKHe cBoMCTBa xkene3a. Okcuabl, Tuapokcuabl U conu xenesa (1) u xxenesza (1), nx
COCTaB, CBOKCTBA U ITOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o0pasllaMu METaJUIOB M CIUIABOB, MX (PU3UUECKUMU CBOM-
CTBaMH, U3y4YEHUE PE3yJIbTATOB KOPPO3UU METAJJIOB (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJICHCTBUSI OKCUA KalbIUg W HATPUS C
BOJIOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), HCCIEIOBAHHE CBOICTB
KECTKOM BOJIBI, POIECCa TOPEHUS JKelie3a B KUCIOPO i€ (BO3MOKHO UCTIONh30BaHUE
BHJICOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIINI HA MOHBI: Mar-
HUS, KaabIUs, alFOMUHMS, [HHKa, sxene3a (1) u sxemesa (1), meqau (11), Habmroae-
HUE U ONKICAaHUE NPOLIECCOB OKPAIINBAHUS IIJIAMEHH HOHAMU HATPUSL, KIS U KaJlb-
1Ms (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUATIOB), UCCIIeIOBaHUE aM(pOTEPHBIX
CBOMCTB TMJIPOKCH/Ia AJIFIOMUHMS U THAPOKCHUIA IUHKA, PEIICHUE IKCTIEPUMEHTAITb-
HBIX 3aJ71a4 10 TeMe «BakHeIme MeTauibl U UX COSUHEHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemiectBa n marepuainbl B TOBCEIHEBHOM KU3HU 4elloBEKa. be3onacHoe wuc-
MOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBas moMoIs npu Xu-
MUYECKHX 0’KOTaX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpPYKaroUIeH cpeapl (MpelefibHas I0MmyCcTUMas
KOHIIEHTpalus Bemlects, nainee — [1/IK). Ponb xuMuu B pemieHun 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKcnepumenm:

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

Mestcnpeomemmnuie ceasu

Peanuzanust MeXnpeIMETHBIX CBS3€M NMPU M3YUYEHUH XMMHH B 9 Kilacce ocy-
HIECTBIISIETCSl Y€pe3 MCMOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,



TaK W TIOHATHH, SBISIONIMXCS CHCTEMHBIMH IS OTACIBHBIX TMPEIMETOB €CTe-
CTBEHHO--HAyYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4YHBINM (DAaKT, TUMIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CHHTE3, KIacCU(UKAIIHS, TIEPUOTUIHOCTD, HAOIIOACHUE, SKCIIEPH-
MEHT, MOJICTTUPOBAHHUE, U3MEPEHUE, MO/IENb, SIBJICHUE, MTAPHUKOBBINA d((PEKT, Tex-
HOJIOTHSI, MAaTEPHAJIBL.

dwu3zrka: MaTepus, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIa, AJIEKTPUUCCKUIN 3aps]l, MPOBOJHUKHU, TOIYIIPOBO/I-
HUKH, TUAJICKTPUKH, POTOIIEMEHT, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, a3, PACTBOP, PAaCTBOPUMOCTD, KPUCTAIITNYECKAs perIéTKa, CTUIaBbl, (Pu-
3UYECKHE BEJIMYMHBI, €IMHULIBI H3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI,
3BE3161, CoHIIE.

buonorusi: dorocunres, npixanwe, O6mocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yA0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKOIIaeMbI€, TOIIJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XH-
MHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS MPOrPAMMBI OCHOBHOI'O 00111€eT0 00pa3o-
BaHUs JOCTUTAIOTCS B X0/1€¢ 00YYEHHUS XUMHH B €IUHCTBE YU€OHON U BOCIIUTATEIb-
HOU JIEATETbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMU COLIUOKYJIb-
TYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B 00IIIECTBE TIpa-
BUJIAMH U HOPMaMU TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHUS, CaMO-
Pa3BUTHS ¥ COLIMATIU3AINH 00YYarOIIUXCS.

JIMYHOCTHBIE PEe3ydbTAaThl OTPAXKAIOT TOTOBHOCTh OOYyYaIOIUXCS PYKOBOJ-
CTBOBAThCSI CHCTEMOM MMO3UTUBHBIX IECHHOCTHBIX OPUEHTALIUN U PACIIUPEHUE OIbITA
NEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOILIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
Y HAy4YHOMY HAcJIeJIMI0, TIOHUMAaHUS 3HAYEHHs] XUMUUYECKOW HAyKU B KU3HHU COBpE-
MEHHOTO 00I1IeCTBa, CIIOCOOHOCTH BJIaJIETh 1OCTOBEPHON MH(pOPMAIIUEH O Tepe1o-
BBIX JIOCTH)KCHUSX M OTKPBITUSIX MHUPOBOW U OTEYECTBEHHOW XUMHH, 3aUHTEPECO-
BAaHHOCTHU B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rPakKAAHCKOr0 BOCIIUTAHMUS:

MPEICTABIICHUS O COLUATIBHBIX HOPMaX U MpaBujIaX MEKJIMYHOCTHBIX OTHOLIE-
HUH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOMH,
y4e0HO-UCCIEeI0BATENLCKON, TBOPUECKOM U IpYTrUX BUAAX AEATEIbHOCTH, FTOTOBHO-
CTH K pa3HOOOpa3HOW COBMECTHOH JESATENIbHOCTH IPH BBINOJHEHUH YYEOHBIX, MO-
3HABATEJIBHBIX 33/1a4, BHIOTHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUH yueO-
HBIX IPOEKTOB, CTPEMJICHHS K B3aUMOINOHMMAHUWIO U B3aUMOIIOMOILM B IPOLECCE
3TON yueOHOMN JesITeIbHOCTH, TOTOBHOCTHU OLICHUBATh CBOE MOBE/ICHUE U TIOCTYIKU
CBOMX TOBAPUILIEH C MO3UIUN HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HA-
HUS MTOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKHE TPEICTABIICHUS O BEIIECTBE U XUMUYECKOM peaKInuu, co-
OTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY
JUTSl TOHUMAaHUS CYyIIIHOCTY HAyYHON KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa ¢ MPUPOJIHOM cpe-
JIOM, O POJIA XUMHUU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIE AJI1 0OBSICHEHUS HaOII0JaeMbIX MPOILIECCOB U SIBICHUH, TO-
3HABATEIHHOU, MHGOPMAIIMOHHON W YUTATEIIbCKOW KYJIbTYpPhI, B TOM YHCJIE HaBbI-
KOB CAMOCTOSITETIbHON paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATypOH,
JIOCTYITHBIMU TEXHHYECKUMU CPEJICTBAMHA HH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00yUEHUIO U IO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTD M CIIOCO0-
HOCTh K CaMOOOpa30BaHUIO, MPOEKTHON M HUCCIIENOBATENbCKON NEATETbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANpPaBJIEHHOCTH U YPOBHS OOyYEHHMSI B TaJIbHEUILIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:



OCO3HAHUE IIEHHOCTHU KW3HU, OTBETCTBEHHOI'O0 OTHOLIEHHUS K CBOEMY 3/I0PO-
BbIO, YCTAHOBKH Ha 37]0pPOBbI 00pa3 )KM3HU, OCO3HAHUE MOCIICICTBUI U HEMPUSITHE
BPEIHBIX MMPUBBIYEK (YHOTPEOICHHS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUsI ), HEOOX01u-
MOCTH COOTIOZICHUS TIPABUIJT O€30MTaCHOCTH TPU OOpAIEHUN C XUMUYECKIUMH BEIIe-
CTBaMH B OBITY U pEalbHOM )KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO TTpodeccuii u Tpyda pa3InyHOro poja,
YBAKEHHE K TPYAY U pe3yiabTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XMMHUHU, OCO3HAHHBIA BBHIOOP WHIWBUIYAIIb-
HOM TPaeKTOPHUH MPOJIOKEHUsI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIenrHOM
poeCcCUOHANILHOM IeATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0JIOrNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CylIECTBOBaHMs, TOHMMaHHUE LIEHHOCTHU 3J0POBOTO U Oe301ac-
HOTO 00pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHUS IPABUII O€3011aCHOTO
NOBEAECHUS NpU paboTe C BEIIECTBAMHU, a TAK)KE B CUTyallUsIX, YTPOKAIOUIUX 310PO-
BBIO M JKU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSITH 3HAHUS, MOy4aeMble MPU U3yYSHUHU XUMUH, JJIsI pe-
HICHHS 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOJHOM CPEOM, ISl MOBBIIICHUS
YPOBHSI 9KOJIOTUYECKON KYJIbTYPhI, OCO3HAHUS TJI00AIBHOTO XapaKTepa dKOJI0Tuye-
CKUX MPOOJIEM M MyTeH MX PEeIIEeHUs MOCPEICTBOM METOJOB XUMHUH, IKOJOTHUYE-
CKOT'O0 MBIILJICHUS, YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEIbHON, KOMMYHH-
KaTUBHOW M COLIMAJIBHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMETHBIX PE3yIbTAaTOB BBIACISAIOT 3HAYUMBIC 17151 (POPMHU-
pPOBaHMS MUPOBO33pEHUS OOIIEHAYYHbIC TOHATHUSA (3aKOH, TEOPHs, PUHIIUI, THIIO-
Te3a, (pakT, cucTema, MPoUECC, SIKCIEPUMEHT U APYTOE. ), KOTOPbIE UCIIONb3YIOTCS B
€CTEeCTBEHHO-HAYUHBIX YUEOHBIX MpEeIMETaxX U TMO3BOJISIOT Ha OCHOBE 3HAHUM W3
ATUX TMPeaMeTOB (HOPMUPOBATH MPEACTABICHUE O IETOCTHON HAYYHOW KapTHHE
MHUpa, U YHHUBEpCaJbHbIC yueOHbIC NEUCTBUS (IMO3HABATEJIbHBIC, KOMMYHHUKATHB-
HBIC, PETYJISITUBHBIC ), KOTOPBIE 00ecTieYnBaioT (hOPMUPOBAHUE TOTOBHOCTH K CaMO-
CTOSITEIbBHOMY TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOU AESTEIHHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aeficTBus:

YMEHHS UCHOJIb30BATh MPUEMBI JIOTUYECKOT'O0 MBIIUICHUSI TP OCBOCHUU 3HA-
HUW: pacKpbIBaTh CMBICT XUMUYECKUX MOHSITUHN (BBLACISITh UX XapaKTEpPHbIC MPHU-
3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMU MOHSTHUIMH), UCIIOJIb30BATh MOHS-
TUS 1J11 OOBSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS U KpU-
TEepUU JJIA KIACCU(PUKALUA XUMUYECKUX BEILIECTB U XMMUYECKUX Peaklui, ycTa-
HABJIMBATh MPUYMHHO-CIIEJICTBEHHbIE CBSI3U MEXKy OOBEKTAMHU U3YUYEHUS, CTPOUTH



JIOTUYECKUE PACCYKICHUs (MHAYKTHUBHBIC, JI€TyKTUBHbIC, [0 aHAJOTUH), JeNaTh
BBIBO/IbI U 3aKJIFOUECHMUS;

yYMEHUE PUMEHATH B IPOLECCE MO3HAHUS TOHATHUSA (ITPEAMETHBIE U METaIIPE-
METHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICITH, UCTIIOJIb3yeMble B XUMHH, TPeodpa-
30BBIBATh MIUPOKO MPUMEHSEMbIC B XUMHUH MOJEIbHBIC MTPEJACTABICHUS — XUMHUYE-
CKUH 3HaK (CUMBOJ 3JIEMEHTa), XUMHUecKast popMyJia U ypaBHEHUE XMUMHUYECKOM
peaxIuy — Ipy pelieHny y4eOHO-TI03HABATEeIbHBIX 3a/1a4, C YUYETOM 3TUX MOJIEIb-
HBIX MIPEACTABIICHUN BBISBIISITH U XapaKTEPU30BaTh CYLIECTBEHHBIE ITPU3HAKU U3Y-
4aeMbIX 0OBEKTOB — XUMUYECKUX BEIIECTB M XMMUYECKUX PEAKIUH, BBISBIATH 00-
1[1E€ 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEYMS B U3ydae-
MBIX IpOLEccax U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHE UCIIOIb30BaTh ITOCTABIICHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA I10-
3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIsl (POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MPABUWJIbHOCTH BBICKA3bIBAEMBIX CYKJICHH;

NpUOOPETEHNE ONBITA 0 MIAHUPOBAHUIO, OPTaHU3AIMU U MTPOBEACHUIO yye-
HUYECKUX SKCIEPUMEHTOB, YMEHHE HAOJII0JaTh 3a XOJOM IpOIEcca, CamMoCTOs-
TEJIBHO MPOTHO3UPOBATH €0 Pe3yJbTaT, POPMYIHPOBATH OOOOIIEHUS U BEIBOIBI 1O
pe3yibTaTam MPOBEAEHHOTO OIbITa, HCCIIEOBAHUS, COCTABIISITh OTYET O IPOJEIaH-
HOU pabore.

Pabora c nunpopmanueii:

yMEHUE BBIOMPATh, aHATIM3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIIUIO Pa3-
JUYHBIX BUJOB M (POPM TPENCTaBICHHUS, MOJYYaeMYyI0 M3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAs JIUTEpaTypa XUMUYECKOTO COJEPKaHUsl, CIIPABOYHBIE TOCO-
ous, pecypcbl IHTepHETa), KpUTHUECKH OIICHUBATh MPOTUBOPEUUBYIO U HEJIOCTO-
BEpHYIO HH(DOPMAITHIO;

yMEHUE NPUMEHSATH Pa3IMYHbIE METO/IbI U 3aMIPOCHl IPU MOUCKE U 0TOOpE MH-
dbopMali ¥ COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAUMBIX ISl BBIIIOJIHEHUS y4ueO-
HBIX U TIO3HABATEIBHBIX 33]1a4 ONPEACIIEHHOIO TUIIA, IPUOOPETEHHE ONBITA B 001a-
CTH MCTOJB30BaHM HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAZICHUE
KYJIbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSI-
TEJIbHO BBIOMpATh ONTHUMAIBbHYIO (POpMY MpeACTaBICHUS MHPOPMALMH U HILTIO-
CTPUPOBAThH pPEIllaeMble 3aJa4l HECIOKHBIMU CXEMaMH, AUarpaMMaMH, JPYTUMU
dbopmamu rpadKu ¥ UX KOMOUHAITUSIMU;

YMEHHE KCIIOJIb30BaTh U aHAIU3UPOBATh B Mpolecce yUeOHOM U uccienoBa-
TEJIBCKON NIEATETLHOCTH WH(OPMAITUIO O BIUSHUH MPOMBIIIIEHHOCTH, CEIHCKOTO
XO03SIMCTBA U TPAHCTIOPTA HA COCTOSHUE OKPYKAIOIIECH MPUPOIHON CPEBL.

KoMMyHUKAaTHBHBIe YHHUBEpPCaJIbHbIE Y4eOHbIEe 1eCTBUS:

YMEHHS 33]]aBaTh BOMPOCHI (B XO/I€ Maiora v (W) JUCKYCCUH) MO CYIIECTBY
o0cyx1aeMoi TeMbl, POPMYIUPOBATH CBOU MPEJI0KEHUS OTHOCUTEIHHO BBIMOJIHE-
HUS IPEJITIOKEHHOM 3a/1a4u;

YMEHHS IPEICTABIATH MTOTYUYECHHBIE PE3YJIbTAThI I03HABATEIBHON NEATEIbHO-
CTU B YCTHBIX M NMCBMEHHBIX TEKCTAX; JEJIaTh NPE3CHTAIMI0 PE3YJIbTAaTOB



BBITIOJIHEHUSI XMMUYECKOTO SKCIEPUMEHTA (J1abOpaTOPHOIo OMbITa, TaO0paTOPHOM
paboTHI 10 UCCIEOBAHUIO CBOMCTB BELIECTB, YYEOHOTO MTPOEKTA);

YMEHHS Y4eOHOTO COTPYTHUUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABA-
TEILHOW W MCCJEA0BATEIBCKON AESTEILHOCTU MPU PEIICHUH BO3ZHUKAIOUIUX IPO-
0JieM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTJIACOBAHUS MO3UIUI (00CYKICHMUS,
OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJWHAIUS COBMECTHBIX ICHCTBUH,
OIpPEEIICHNE KPUTEPUEB 10 OLICHKE KAUY€CTBA BBIITOJIHEHHONW PabOThI U IpyTHe).

PerynsiTuBHbIE YHMBeEpPCAJbHbIE Y4eOHbIE NeiCTBUSA:

YMEHHUE CAaMOCTOSITEIBHO ONPEIEIATH 1IN IeITeIbHOCTH, IJIAHUPOBATh, OCY-
HIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO €S-
TEJILHOCTH, BEIOMpATh Hanbosee 3pPeKTUBHBIE CIIOCOOBI pelIeHUs YUeOHBIX U T10-
3HABATEJIbHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIISATh WM KOPPEKTUPOBATH MPEIO-
YKEHHBI QJITOPUTM JICUCTBUM MPU BHINOJIHEHUU 3aJaHUN C YYETOM MOJIyYEHUS HO-
BBIX 3HAHUM 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUAX, OLIEHUBATH COOT-
BETCTBHUE MOJyYEHHOTO pe3yJibTaTa 3asBJICHHOM 11€JIM, YMEHUE UCII0JIb30BaTh U aHA-
JU3UPOBATh KOHTEKCTHI, MpeIjlaraéMble B YCIOBUU 3aJaHUMH.

HNPEAMETHBIE PE3YJIBTATHBI

B cocTtaBe npeaMeTHBIX pe3yJIbTaTOB M0 OCBOCHUIO 0053aTEIBLHOTO COJIEpKa-
HUS, YCTAHOBJIEHHOIO JaHHOU (enepanbHO pabodeil mporpammoil, BBLAEISIOT:
OCBOCHHBIE 00YUYaIONIUMUCS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM, CIie-
udUUecKue s MPeAMETHON 00J1acTh « XUMUS», BUABI JEATEILHOCTH 10 TTOJTyYe-
HUIO HOBOTO 3HaHUS, €r0 HHTEPIPETALUU, TPEOOPA30BAHUIO ¥ PUMEHEHHIO B Pa3-
JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIUSIX.

K xonIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJEKYJa, XUMHUYe-
CKHI 3JIEMEHT, TPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS U He-
OJIHOPOJIHAs1), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIsIpHasi Macca, KO-
JIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas J0JsI XUMHYECKOTO dJie-
MEHTa B COCJAMHEHUHU, MOJISIPHBIA 00BEM, OKCUJI, KUCIIOTa, OCHOBAHHE, COJIb, JJICK-
TPOOTPHUIIATEIILHOCTh, CTEIICHh OKUCIICHHS, XUMUUYECKasl peaKius, Kiiaccupukaius
peaKIuii;: peakiuy COSAMHEHHUS, PEAKIIUU Pa3JI0KECHUS, pEaKIIUK 3aMEILICHHS, peaK-
1M1 0OMEHA, K30~ ¥ SHI0TEPMUUYECKUE PEAKIIUH, TETIIIOBOM 3P HEKT peakiuu, apo
aToMa, SJIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTANb, PAUyC aTOMa, XUMHUYECKasl
CBSI3b, MOJISIPHAS U HETMOJISIpHAs KOBAJICHTHAs! CBSI3b, MOHHAS CBSA3b, UOH, KATHOH,
aHUOH, PacTBOp, MaccoBasi JoJisl BellecTBa (MPOIEHTHAs KOHIIEHTpAIUsl) B pac-
TBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSITh 3TH
MOHATHUSI IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

UCIT0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJIs1 COCTaBIIEHUS (POpMYJI BELIECTB U YPaB-
HEHUM XUMHUYECKUX PEAKIIUN;

OTPEENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHUCJICHHUS] AJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAMJICKHOCTh BEUIECTB K



OTpeIeIEHHOMY KJIacCy COeIMHEHMM 1o popMyiaM, BUJI XMMHUECKOU CBsI3U (KOBa-
JICHTHAs! ¥ MIOHHAsI) B HEOPTAHUYECKUX COCTMHCHHUSX;
packpeiBath cMbIci [lepuonnueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHUE TTePUOTNIECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB OT UX
nosnoxxenus B [lepuoguyeckoii cucteme, 3aKOHOB COXPAHEHHSI MaCChl BEILIECTB, MO-
CTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOT'O YUEHHs, 3aKOHa ABOrapo;
OMMMCHIBATh U XapaKTepu30BaTh Ta0aMuHy0 (hopmy [leprnoamyueckoil CHCTEMBI XU-
MUYECKHUX AJIEMEHTOB: pa3jiMuaTh MOHATUS «TJIaBHas moarpynmna (A-rpynmna)» u
«moboyHas noarpynna (b-rpymma)y», Masbie u 00JIbIIIKNE TTEPHUOAbI, COOTHOCUTH 000-
3HAYEHUA, KOTOphle uMeroTcs B Tabnuie «llepuonnueckas cucreMa XUMHUYECKHX
anemeHToB J[. 1. MenzeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 0011ee Yucio MIEKTPOHOB U pactpe-
JIEJICHUE UX TI0 DJIEKTPOHHBIM CIIOSIM);
KJIacCU(DUIMPOBATh XUMUYIECKUE IIEMEHTHI, HECOPraHUIECKHE BEIIECTBA, XUMHYC-
CKHE peakiuu (10 YUCITY U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEILIO-
BOMY 3P deKry);
XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, MOATBEPIKasi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBET-
CTBYIOIIUX XUMHUYECKUX PEAKITUH;
MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3IUYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MacCo-
BYIO JIOJTFO XMMHYECKOTO AJIEMEHTA 10 (popMylie CoOeMHEHUS, MACCOBYIO JIOJIIO Be-
[IECTBA B PAaCTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKOM peaKIuy;
MPUMEHSTH OCHOBHBIE OTIEPALIUU MBICIIUTEIILHOMN NESITEIbHOCTH — aHAIIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHre, CUCTEMATU3AINI0, KIACCU(UKAIUIO, BBISABICHHUE IPH-
YUHHO--CJICJICTBEHHBIX CBSI3€H — JJII M3YYCHUS CBOMCTB BEIIECTB M XHMHUYECKUX Pe-
aKIMi, €CTECTBEHHO-HAYYHbIE METO/bl TTO3HAHUS — HAOJIIOJeHUEe, U3BMEPEHUE, MO-
JeTUPOBAHUE, SKCIIEPUMEHT (PeanbHbIN U MBICIICHHBIN);
CJIeIOBaTh MpaBUJIaM IMOJIb30BaHUsI XUMUYECKOM MOCYI0i U Ta00paTOpHBIM 000py-
JIOBaHHMEM, a TakKe IpaBuUjiaM oOpallleHHsl ¢ BElIeCTBaMU B COOTBETCTBUU C WH-
CTPYKIHSAMHU TI0 BBITTOJTHCHHIO JTA0OPATOPHBIX XUMHYECKHUX OTBITOB IO TOJTYYCHHUTO
U COOMpaHUIO ra3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOJia), IPUTOTOBICHUIO
PacTBOPOB € ONPEAEIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, IIIAHUPO-
BaTh U MPOBOJIUTH XUMUYECKHUE SKCTIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIe-
JI0Yed U KUCJOT C TIOMOIIIBI0 HMHIUKATOPOB (JIakMyc, eHo(TaenH, METUIIOPAHK
U pyrue).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIC PE3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUH 2JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHT-
HOCTb, JIEKTPOOTPUIIATEIBHOCTb, CTETIEHb OKHCIICHUS, XUMUYECKas peaKIus, Xu-
MUYECKas CBSA3b, TEIIOBOU 3((PEKT peakiuu, MoJib, MOJIPHBIN 00bEM, pacTBOp,



AIEKTPOIUTHI, HEIJEKTPOJIUTHI, IJIEKTPOIUTHUECKAS TUCCOIMAIUS, PEaKIIUd HOH-
HOT0 OOMEHa, KaTalu3aTop, XUMUYECKOEe paBHOBECHE, 0OpaTUMBbIE U HEOOpaTHUMbIe
pEeaKLH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIUTENb, BOCCTAHOBH-
TEeJb, OKUCJICHHWE M BOCCTAaHOBJICHHUE, AJUIOTPONHs, aM()OTEPHOCTb, XMMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAIUIMYECKAs ), KpUCTAITIMYECKas PemeTKa, Koppo-
3MsI METAJUIOB, CIUIABbI, CKOPOCTh XMMHYECKON pEeakUuu, MPEeAeIbHO AOMyCTUMAs
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHITHN U TPUMEHSTH 3TH
MOHSTHUS TIPU ONMCAHUHU BEIIECTB U UX MPEBPAILCHUN;

UCITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJI1 COCTaBIICHUS ()OpMYJT BELIECTB U YpaB-
HEHUN XUMHUYECKUX PEaKIUN;

OINPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B COEIU-
HEHUSX PA3JIMYHOIO COCTABA, IPUHAJJIEKHOCTD BELIECTB K ONIPENEIEHHOMY KJIacCy
COEJIMHEHUI 1O PopMyIaM, BUJI XUMUYECKOM CBSI3H (KOBAJIEHTHAs, MOHHASI, METAJI-
JMYECKasi) B HEOPraHMYECKUX COEAMHEHMSIX, 3aps]l HOHA IO XUMUYECKOI popMyiie,
XapakTep cpeAbl B BOAHBIX pACTBOPaX HEOPraHWYECKUX COCTMHEHUM, TUIl KPUCTAII-
JMYECKOMN pelETKA KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich Ilepuonnueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPO-
BaTh €ro IOHMMAaHUE: ONKMCHIBATH U XapaKTepU30BaTh TabIMuHy0 popmy Ilepuoau-
YECKOM CHUCTEMBl XMMHUYECKUX JJIEMEHTOB: pPa3MyaTh IMOHATUSA «IJIaBHAS MOJA-
rpynna (A-rpynmna)» u «nobounas noarpynna (b-rpymnma)y, Maneie 1 60JbIINE T1e-
PHO/IbI, COOTHOCUTH 0003HAaYEHHSI, KOTOPhIE UMEIOTCS B IEPUOANUECKOM TabulIe, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS ATOMOB XUMHUYECKUX AIEMEHTOB (COCTaB
U 3apsq Aapa, o0lee YMCIIO 3JEKTPOHOB U PACHpEesIeHUe UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSICHATH 0011IME 3aKOHOMEPHOCTH B N3MEHEHUU CBOWCTB 3JIEMEHTOB U UX
COEIMHEHHH B ITPeIesiaX MajbIX IEPUOIOB U IIIaBHBIX OATPYI C Y4ETOM CTPOCHUS
UX aTOMOB;

KJIACCU(PHUIIMPOBATh XUMUYECKUE AIIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMHUYE-
CKH€ peaKInu (M0 YMCIY M COCTABY YYaCTBYIOLIMX B PEAKIIMH BEIIECTB, MO TEIIO-
BOMY 2 PeKTy, 10 UBMEHEHHUIO CTENEeHEeH OKUCICHUSI XUMUUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U ClEUUPUUECKUE XMMHUYECKUE CBOMCTBA
MPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPXkKAasi OMUCAHUE MPUMEPAMU MOJIEKYJISAp-
HBIX U MOHHBIX YPABHEHH COOTBETCTBYIOLUIUX XUMUUYECKUX PEAKLIU;

COCTABJISITh YPABHEHHMSI AJIEKTPOIUTHUECKON TUCCOUMALNNA KHUCIIOT, IEJ0YEl U CO-
JeH, MOJHbIE U COKpAIEHHBIE YpaBHEHHS PEaKIMil HOHHOTO OOMeHa, ypaBHEHUs
peaklnii, OATBEPKAAOUINX CYIIECTBOBAHNE IN€HETUUYECKOM CBS3M MEXIY Bellle-
CTBAMM PA3JIUYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN TOCPEICTBOM
COCTaBJICHHSI 3JICKTPOHHOTO OaaHca ATUX PEaKIIHii;

MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3SMOKHOCTH
MPOTEKaHUsI XMMUYECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUSIX;



BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCo-
BYIO JIOJII0 XMMHYECKOT0 JIEMEHTa Mo (GopMyJie COSTUHEHHS, MACCOBYIO JIOJIO BE-
IIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOIN peaKkIuu;
COOJTIOIaTh MpaBUJIa MOJI30BAHUS XUMUYECKOH TTOCYI0H U 1a00paTOpHBIM 000pY-
JIOBAaHUEM, A TAKXKE MMPaBHJIa OOPAILIEHHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYK-
[USIMU IO BBITIOJIHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U CO-
OMpaHUIO ra3000pa3HbIX BEIECTB (AMMHUAKA U YIJIEKUCIIOTO ra3a);

MIPOBOJAUTh PEAKIIMHU, MOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB Pa3JIMYHBIX Be-
HIECTB: PAaclO3HABaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMUA-, MOJIU[-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THIAPOKCUA-UOHBI, KATHOHBI AMMOHHUSI U MOHBI U3Y-
YEHHBIX METAJUIOB, NIPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX Be-
IIECTB;

MPUMEHSITh OCHOBHBIE ONEPALIMU MBICIIUTEIIBHOM JIESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISABICHHE MPUYMHHO-CIEACTBEHHBIX
CBSI3€M — ISl U3YYEHUsI CBOWMCTB BEHIECTB U XUMUUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4HbIE€ METO/Ibl IO3HAHUS — HAOJIIOICHHE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIIEPHU-
MEHT (peajibHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoangecTBO YacosB
Ne HaumeHoBaHue pa3jiesioB u JaexkTpoHHble (HUdpoBbIE) 00pa-
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero 30BaTe/IbHbIE PeCypChl
padoThbI padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
X — §) -

11 crsosnams u npakncoxof 1c- 5 3 BuGmorexa LIOK

' P A https://m.edsoo.ru/7f41837¢

SITEILHOCTH YeJIOBEKa

12 BemecTBa n XuMHUECKHE pEaAK- 15 1 bu6mmoreka [IOK

) 105071 https://m.edsoo.ru/7f41837¢c
Wroro mo paszneny 20
Paznen 2. BaxHeiilne nmpeacTaBUuTe Il HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopon. [loustue 06 6 1 bu6mmoreka [IOK

) OKCHIaxX https://m.edsoo.ru/7f41837c
29 Bognopona.Ilonsrue o kucnorax u 5 1 bubnuoreka [IOK

' COJIIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsl. [Tonsitie 06 oc- 5 1 1 bubnnoreka [JOK

' HOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OcCHOBHBIE KJIaCChl HEOPTaHHYE- 11 1 1 bubnunoreka [JOK

' CKHAX COEIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognyeckas cucrema xummnueckunx 3jaemMeHToB /. U. MenaeneeBa. Ctpoenue aroM0oB. XUMM-
yecKas cBA3b. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

3.1

[Tepuonnueckuii 3akoH u Ilepuo-
JHMYSCKas CHCTeMa XUMHUICCKUX
anemenToB JI. 1. Menene-eBa.
Ctpoenne aToma

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c



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

Xumnueckas cBa3b. OKUCIN-

3.2 TEJIbHO-BOCCTAaHOBUTEIIBHBIC Pe- 8 Eubmaorexa ITOK
— https://m.edsoo0.ru/7f41837c
Hroro mo peaeny 15 g sdso0 UTIAIEATC
PesepBHOE Bpems 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KUIIACC

KoauuecTBO 4acoB

JJeKkTpoHHbIE (MUdpo-

Ne HaumeHoBaHue pa3/iesioB U TeM MpPoO-
KonrpoJin- IIpakTuye- BbI¢) 00pa3oBaTe/bHbIE
n/n rpamMMbl Bcero
Hble pa0doThl  CcKHe padoThI pecypchl
Pa3znea 1. BemecTBo 1 XUuMHUYeCKHEe PeaKkuuu
11 [ToBTOpeHue u yriayOieHrne 3HaHUH OCHOBHBIX 5 1 bubmmoreka [JOK
' paszuenoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pe- 4 bubnuorexa [JOK
' aKIHi https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs! AUCCOIMAIIHS. XUMUYe- 8 1 1 bubnnoreka [JOK
' CKHE pPEeaKkilMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pazgen 2. MeTa/luIbI M HX COeTUHEHU S
. bubmuorexa [JOK
2.1 Obmme cBoicTEa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
2.2 Bakneimme MeTauisl 1 UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3zpnen 3. HemeTa/uibl M X COeIMHEHUS
31 OO11ast XapaKTepUCTHKA XUMHUECKUX HIIEMEH- 4 bubnnorexka [JOK
' ToB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
39 OO0mas XxapakTeprucTUKa XUMHUECKUX dJIEMEH- 6 bubnmnorexa [JOK
' ToB VIA-rpynmnsl. Cepa u e€ coequHeHus https://m.edsoo.ru/7f41a636
o | o o e | | B 0K
' Py ' ’ p 4 https://m.edso0.ru/7f41a636
HEHUS
' 4 ’ PO H P https://m.edsoo.ru/7f41a636
COCTMHECHUS
Hroro mo pazaeny 24



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

Pa3nen 4. Xumus u okpy:xamomas cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 2 BH6J_IHOTeKa HOK
https://m.edso0.ru/7f41a636

Hroro no pazaeny 2

Pe3epBHOE Bpems 5 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5



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




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

n/n

Tema ypoka

HpC,I[MCT XUMHH. Poib XMMHH B )KH3HU YeJIo-

KoanuecTBo 4acoB

Bcero

KonTpoinb-
Hble PadoThI

IIpakTuye-
cKHe padoThl

JIeKTPOHHBbIE HUPPO-
Bble 00pa3oBaTe/IbHbIE

pecypchl

bubmuorexa [JOK

. BeKa. Tena u BelecTa https://m.edsoo.ru/ff0d210c
[Ipa eckas padora Ne 1 «IIpaBuna pabdo
2 nzﬁi;{;;szp;HﬂHpnpnng o6pani)e}}131fl/ljlI c ?1216022—13 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
TOPHBIM 000PYIOBAaHHEM)
3 Tlonsarue o MeTo1aX MO3HAHMUS B XUMUM. BX0/1- 1 bubmuorexa [JOK
Hasi KOHTpousibHas paboTa Nel. https://m.edsoo.ru/ff0d227e
4 YucTele BemecTBa U cMecH. CriocoObI pasere- bubmuorexa [JOK
HUSI CMece https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckast padora Ne 2 «Pa3nenenue cme- 1 bubnnorexa [HOK
ceil (Ha mpuMepe OYMCTKU TOBAPEHHOW COJIN )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI bubmorexa LOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) XH- bubnuorexa [JOK
MHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U ClIOXKHBIE BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBA BEIIECTB. XUMHUYE-
10 ckas opmyina. BaneHTHOCTh aTOMOB XUMUYe- bubmiorexa LIOK
) https://m.edsoo.ru/ff0d2eae
CKHX 3JIEMEHTOB
11 OtHocuTenbHasg aToMHasi Macca. OTHOCHUTENb- bubmuorexa [JOK
Hasi MOJICKYJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOTO 3JIEMEHTA B CO- bu6mmorekxa [IOK
eAUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemiectBa. Moib. Mosnsipaast macca bubmioreka LIOK

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

14 ®OU3NYECKUE U XUMUYECKUE SIBICHUS. XUMUYE- bubmuorexa [JOK
CKasi peakius https://m.edsoo.ru/ff0d37fa
15 [TpakTrueckas paborta Ne3 " M3yueHue cBOICTB bubnmoreka [JOK
ropsiein ceeun” https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky 1 yCi0BHsI IPOTEKAHUSI XUMUYECKUX bubnuoreka [IOK
peakuuii https://m.edsoo.ru/ff0d3a16
17 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMHUYeE- bubnmoreka [JOK
CKME YPaBHECHHUS https://m.edso0.ru/ff0d3b88
18 Brpruncnenus koim4uecTBa, MacChl BEIMIECTBA 110 bubnuotexa [JOK
YpPaBHEHUSM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
19 Kitaccudukanust XMMUYeCKUX peakiuii (Coemu- bubnnoreka [JOK
HEHUs, Pa3IOKCHHsI, 3aMEIICHHS, OOMEHa) https://m.edsoo.ru/ff0d3f34
N bubmuorexa [JOK
20  OO0oOmeHue U cucTeMaTu3anus 3HaHHA. https://m.edsoo.ru/ff0d40c4
21 KonTponbnas paborta Ne2 mo teme «Berectsa u bubnnoreka [JOK
XUMUYECKHE PEAKLIN https://m.edso0.ru/ff0d4290
29 Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuc- bubnnorexa [HOK
JIOpoJ — DJIEMEHT U MpocToe BeniecTBo. O30H https://m.edsoo.ru/ff0d448e
DuU3NYECKUEe 1 XUMUYECKHE CBOMCTBA KUCIIO-
23 ona (peakuuu okucieHnus, ropenue). [lonarue bubmiorexa HOK
p P - TOP ) https://m.edsoo.ru/ff0d4614
00 okcuaax
e | oot momyemns crofons s opery| BuSores 10K
p po crnoctH. 1p https://m.edsoo.ru/ff0d497a
pona
5 TemoBoit a3 ekt XI/IMI/IHCCI;(;ﬁ ILeIiEuHII(/I, 1T(;IH$1- Bubmorexa [IOK
THE O TEPMOXHMHHCCKOM yPaBHEHMIH, K30 https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKIIHSIX
TonnuBo (He(dTh, yroib U MeTaH). 3arpsisHeHNE bubnnoreka [JOK
26 :
BO3/1yXa, CIIOCOOBI €ro MpeJ0TBPaICHHS https://m.edsoo.ru/ff0d4c4a
04 IT -
27 e cobmpanhe icropor, myeenc o0 Bubmiotexa LIOK
. P poAa, M3y https://m.edsoo.ru/ff0d4ae2
CBOMCTBY»
28 Bonopon — sneMeHT u mpocToe BEIIECTBO. bu6mmoreka [JOK

Haxoxaenue B nmpupoje

https://m.edsoo.ru/ff0d4ddo



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d4dd0

29 ®@U3NYeCcKue U XMMUYECKUE CBOMCTBA BOJIO- bubmuorexa [JOK
poaa. [Ipumenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
30 | IlonsiTHe O KHCIIOTaX M COMISIX bubmiorexa LIOK
https://m.edso0.ru/ff0d50d2
31 Cnioco0sI MoTy4YeHus: BOAOPO/Ia B 1TAOOpaTOPUH bubmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
[Tpaktudeckas padora Ne 5 mo Teme «Ilomyue-
32 HI/I;e HT<P:I(1)16Hpa;}IH/I;e BOT,;[OpOI[aHI/I;;/‘Il\éHI/Ie elion ’ bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
CBOMCTBY»
. . bubmuorexa [JOK
33 | Monspablii 006EM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncnenust 00bEma, KOJIM4ecTBa BEllecTBa
34 ra3amo ero U3BECTHOMY KOJIMYECTBY BEIICCTBA bubmorexa LIOK
" https://m.edsoo.ru/ff0d55a0
WIH 00BEMY
B 0bé -
35 axaum a ocrone aaKona oGbEHbX OTHOWCHI Bu6miorera LIOK
H https://m.edsoo.ru/ff0d5708
ra3oB
36 Du3nyecKue 1 XUMUIECKHE CBONCTBA BOJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bu6mmorexa [IOK
37 CocraB ocHoBanuii. [lonsitne 06 UHIUKATOpPaAX https://m.edso0.ru/f0d59e2
gy | oo oo o BuGones 10K
= PacTBOPHL. A = https://m.edso0.ru/ff0d5b40
CTBa B pacTBOpe
I1 06 I1 -
39 Tosnene pactaopos ¢ onpereatHOl Naccosol Bumiorera LIOK
CHHE PACTBOP pelt https://m.edsoo.ru/ff0d5eba
JI0JIeH pacTBOPEHHOTO BEIIIECTBAY
40 KonTponbnas padota Ne3 no teme «Kucnopos. bubmuorexa [IOK
Bonopoxa. Bona» https://m.edsoo.ru/ff0d6342
a1 Oxkcupsl: cocTaB, Kaccu(pUKaIus, HOMEHKIIA- bubmuotexa [JOK
Typa https://m.edsoo.ru/ff0d664e
42 [TosrydyeHnue 1 XuMHU4YeCcKre CBOMCTBA KUCIIOT- bubnuorexa [IOK

HBIX, OCHOBHBIX U aM(l)OTCpHBIX OKCHJ0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHsI: COCTaB, Ki1accu(UKaIys, HOMCH- bu6mmoreka [IOK
43 i
KJIaTypa https://m.edsoo.ru/ff0d67ca
44 ITonmydenue 1 XMMHUYECKHE CBOMCTBA OCHOBAHMH Bubmiorexa LIOK
y https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukaius, HOMEHKJIIa- bu6mmoreka [IOK
45 .
Typa https://m.edsoo.ru/ffOdfee2
46 ITonmydenue 1 XMMHUUECKHE CBOMCTBA KUCJIOT Bubmiorexa LIOK
y https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, CIOCOOBI 1M0- bubnnoreka [HOK
47 . ]
JTy4eHUsl, XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTtrueckast padora Ne 7. Pemenne sxcrepu-
48 MfI:)HTaJH)HI)Ix 3a€1aq 1o TeMe «OCHOBHEBIE KJIapCCI:I bubmmorexa [JOK
N https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCIMHEHUI
49 I'eneTnyeckas CBA3b MEXIY KJ1acCaMH Heopra- bubnnorexa [HOK
HUYECKHUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
N bu6mmoreka [IOK
50 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.eds00.ru/00ad9ch2
51 Konrtponsnas padora Ne4 o treme "OCHOBHBIE bubnnoreka [JOK
KJIACChl HEOPTaHMYECKUX COSTMHEHUI" https://m.edsoo.ru/00ad9ela
IIepBBle MOMBITKY KIAaCCU(PUKALINA XUMUYECKUX
52 3J'IepMeHTOB IlousTne o (bnnag CXOJIHBIX dJIe- Bromaozexa [IOK
’ py A https://m.edsoo.ru/00ad9ffa
MEHTOB
ITepmnonnuecknii 3axoH u Ilepnoandeckas cu-
53 CTCII)VIa )I:I/IMI/ILIGCKI/IX BHCMeHT(I:B I? H. Meunnene- Bromaozexa [IOK
cBa T A https://m.edsoo.ru/00ada52c
54 ITepuoapl, TrpynmEel, Mo TIITEI bubumorexa [IOK
PHOJBL, TPy » TOATPY https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30- bubmuotexa [JOK
TOIBI https://m.edsoo.ru/00ada342
CrtpoeHnue 2JIeKTPOHHBIX 000JI0UYE€K aTOMOB dJIe-
56 MeHTOB [lepuoanueckoii cucremsl . 1. Men- bubmioreka LTOK

nejeeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHYECKOTO dJIEMEHTa 110
57 ero nosoxkeHuto B [lepuoaudeckoit cucreme /1. 1
U. Menneneena

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro 3akoHa Jijisi pa3Bu-
58 TUs HaykH ¥ nipaktuku. JI. 1. Mennenee — 1
YYEHBIM, IEAror U rPaXKJaHuH

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

59 DIIEKTPOOTPULIATETILHOCTh ATOMOB XUMHUUYECKHUX 1 bubnnorexka [HOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
60 Honnas xumuueckas casb 1 https://m.edsoo.ru/00adac34
61 KoBasieHTHast moIsipHast XUMHUYECKasi CBS3b 1 bubmmorexa LJOK
https://m.edsoo.ru/00adaab8
62  KoBaneHTHast HENOJSAPHAS XUMHYECKAs CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
63 Crenens okuceHus 1 https://m.edsoo.ru/00adae28
64 OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bubumorexa [IOK
https://m.edso0.ru/00adb076
bu6mmoreka [JOK
65 OKHUCITUTENIN U BOCCTAaHOBUTEIH 1 https://m.edso0.ru/00adb076
66 KonTpoabhnas padora Ne5 no teme «CtpoeHue 1 bubnuoreka [IOK
aroMa. XMMHAYECKas CBSI3b) https://m.edsoo.ru/00adb486
67 PesepBHblit ypok. O000111I€HNE U cCUCTeMaTH3a- 1 bubnnoreka [JOK
US 3HAHUH https://m.edsoo.ru/00adb33c
bu6mmorexa [IOK
68 HToroBast KOHTpOJIbHAs paboTa 3a § Kilacce 1 https://m.edsoo.ru/ff0d61c6
69 PesepBHblit ypok. O00011I€HNE U CUCTEMaTH3a- 1 bubnnoreka [JOK

U 3HAHUH

https://m.edso0.ru/00ad9cb2
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9 KUIIACC

Ne KoymuecTBo yacos Jara DJIeKTpOoHHbIE HHudpo-
II/-II Tema YpoKka B Ko]—[Tpo,m,- HpaKane- u3y4ve- BbI¢C 06pa30BaTeJILHLIe
cero
Hble pa0doThl CKHe padoThl HHA pecypchl

[lepuonnueckuit 3akoH. [lepuonnueckas cu-

1 CTCII)V[a )I([I/IMI/I‘-IGCKI/IX aneMeH$OBI][j[ N. Menne- 1 bubmnorexa LIOK
- VICHA https://m.edsoo.ru/00adb59e

neeBa

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMU- 1 bubnuorexa [JOK
YECKHX AJIEMEHTOB IIEPBBIX TPEX NEPUOI0B https://m.edso0.ru/00adb6b6

3 Krnaccudukanus 1 HOMEHKIIaTypa HEOpPTaHU- 1 bubnuorexa [JOK
YEeCKUX BEIIESCTB https://m.edsoo.ru/00adb7e2
Buapl XuMudeckoi CBS3M U TUITBI KPUCTAILIIH- bubmuorexa [JOK

4 N 1 :

YECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxonnas kouTponbHas pabota Nel mo teme

5) «IloBTOpEHUE U yriayOsieHHE 3HAHUI OCHOB- 1 1
HBIX pa3JieJIoB Kypca 8 Kiaccay
Knaccugukaius XuMHuecKux peakuuii o pas- bubnnorexka [JOK

6 1 .

JINYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIvu.
7 [TonsTue o FOMI())FGHHLIX U TeTe OFSHHLIL)I( e- 1 bubmorexa LIOK
p p https://m.edsoo.ru/00adbe9a
AKIHUSIX
[TonsiTue 0 XMMUYECKOM paBHOBeCcHH. Dak-

5 TOPBI, BIUSIOIINE HA CKOPOCTh XUMUUECKOU 1 bubnmnorexa [JOK
pPEaKUIUH U MOJIOKEHUE XUMHUYECKOTO pAaBHOBE- https://m.edsoo.ru/00adc28c
cust

9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmorexa [IOK

peartl https://m.edsoo.ru/00adcade

10 Teopust 3EKTPOIUTHUUECKOMN THUCCOMALINN. 1 bubnuorexa [IOK
CunbHbIe U crabble AJIeKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHUS peaKkIUi 1 bubmorexa LIOK

https://m.edsoo.ru/00add448
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XUMHUYECKUE CBOUCTBA KUCJIOT U OCHOBAaHUU B

bu6mmoreka [IOK

12 CBETE MPEICTABICHUI 00 JIEKTPOITUTHICCKOMN https://m.edsoo.ru/00add5d8
JIMCCOLMAITAN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE MpEI-

13 CTaBJICHUHN 00 AJIEKTPOIUTUUECKON I/Icfo HI/Ia- buGmorexa LIOK

p A H https://m.edsoo.ru/00add8b2
005051
14 [TonsTre o rumpoanse coei buGmnorexa LIOK
P https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK

15 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN https://m.edso0.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemienue skcre- bubnuoreka [IOK

16 :

PUMEHTAJIBHBIX 33]1a4» https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 o reme «DIeKTpo-
17 JII/ITI/I‘I;)GCKaSI mfccounamm XUMHAYECKHE Ie)aK- bubimorexa [IOK
' p https://m.edsoo.ru/00addec0
LUK B paCTBOPaxX»
OO6m1ast XxapaKTepuCTHKa XUMUYECKHUX IJIEMEH-

18 TOB — MeTaJJIOB. MeTainyeckas CBsI3b U Me- bubmuorexa [JOK
TaJUIMYECKask Kpucrauimueckas pemerka. du- https://m.edsoo.ru/00ae103e
3UYECKHE CBOMCTBA METAJIIIOB

19 XUMHYECKUE CBOMCTBA METANIOB. DJIEKTPOXH- bubnmnoreka [JOK
MUYECKHUM psAJl HAIPSHKEHUN METAIIOB https://m.edso00.ru/00ae1156
OO1u11e criocoObl MOTYyYEHHS METAILIOB.

20 CrnnaBel. Beruncnenus o ypaBHEHUSIM XHUMHU- bubnnoreka [JOK
YECKUX PEAKLUN, ECIIU OJUH U3 PEareHTOB COo- https://m.eds00.ru/00ae1156
JCPKUT MPUMECH

21 [TonsTHE O KOPPO3UM METAIIIOB buGmorexa LIOK

pp https://m.edso00.ru/00ae1278
bubmuoreka [JOK

22 [Henounpie MeTaLIEI https://m.edsoo.ru/00ae14b2

bu6mmorexa [IOK

23 OxcuIbl ¥ THIPOKCHIBI HATPHS U KaTus

https://m.edso0.ru/00ael4b2
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24 [I{enouyHO3eMENIbHBIC METAIIIBI — KAIBIUN U bubmuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8

25 Baxxueime coequHEeHN KLU bubmiorexa LIOK

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

26 O06001IeHre U CUCTEMAaTH3alUs 3HAHHUIMA

27 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTPaHCHHS EH@_IHOTeKa HOK

ttps://m.edsoo0.ru/00ae1886

28 [IpakTrueckas pabora Ng 2 110 Teme "?'KéCT- bubmmoreka [JOK
KOCTb BOJIbI U METO/IbI €€ YCTPAHEHUS https://m.edsoo.ru/00aelae8

. bubanorexa LIOK
29 Amomminii https://m.edsogru/Oanlc64
30 AmMoTepHBIC CBOHCTBA OKCH/IA U THIPOKCH A EH@_IHOTGKa HOK
ttps://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

31 Keneso https://m.edsogru/OanldSG

32 Oxcupl, Tupokcu sl u conu xenesa (1) u bubnnoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6

33 O06o001eHre 1 cucTeMaTr3aIis 3HaHAHA

o -

U puermse s 10 row Bamncine bumtorexa LIOK
METATIBI H HX COSTHHEHIS https://m.edsoo.ru/00ae3de8
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUX pe-

35 AKIUH, €CIIM OJUH U3 PEarcHTOB J1aH B U3- bu6mmoreka [IOK
OBITKE WJIM COACPKUT IPUMECH. Brrancienus https://m.edsoo.ru/00ael750
MacCOBOM JOJIH BBIXOJIa MPOAYKTA PEAKIIHH

36 O06o001IeHre 1 cucTeMaTr3aIis 3HaHHIA

37 KonTponpnas padota Ne3 o teme «Baxkueit-

IIHE METAJUIBI M KX COCIMHCHUS

38 OO6mrast xapakTepruCcTHKa rajJOreHOB. XUMUYe- bubnmoreka [JOK
CKHME CBOKCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2

39 XnopoBogopoa. ConsiHast KUCIIOTa, XUMHYe- bubmuorexa [JOK

CKHE CBOWCTBA, IMOJIyYEHNE, IPUMEHEHUE

https://m.edsoo.ru/00ade104
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40 [TpakTuyeckas padora Ne 4 o teme «lIlomyde- bubnuoreka [IOK
HHE COJITHOM KUCIIOThI, U3yYeHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
Boruncnenus no ypaBHeHUSIM XUMUYECKUX pe-
41 aKIUi, €CIIU O I/II}{,I:/B €areHTOB JIaH B U3- ’ bubmorexa LIOK
1, a p & https://m.edsoo.ru/00ade488
ObITKE
O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
42 :
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnorponHsle Moaudukanuu cepsl. Haxoxe-
43 HUE CepBI ueé coeﬂ I/I%)IeHI/II;I B II 5 oJie XI/IMILI/I— bubnmorexa LIOK
priH A pHpoe. https://m.edsoo.ru/00ade64a
YECKUE CBOWCTBA CEPbI
44 CepoBonopo/, ctpoeHHe, GU3HIECKUE U XUMU- bubnuorexa [JOK
YECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
45 Oxcunet cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubnnoreka [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKklly, JIeXKallue B OCHOBE
16 MIPOMBIIIJICHHOTO CII0C00a MOTyYeHUs CEpHOM bubnnoreka [JOK
KHUCJIOTbI. XUMHYECKOE 3arpsA3HEHUE OKPYIKa- https://m.edsoo.ru/00adec8a
FOLIEHN Cpeabl COETMHEHUSIMU CEPBI
47 Brruucnenue maccoBoit 1011 BBIXOAa MPO- bubnmnorexa [JOK
JyKTa peaKkLnuu https://m.edsoo.ru/00adec8a
OOm1as xapakTepucTka 31eMeHToB VA-
48 r I;Im,l AF;OT pacn OCTpaHEHHE B IPUPOJIE bubmorexa LIOK
Py : » paclipoctp . PHpOE, https://m.edsoo.ru/00adeeat
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA
49 AMMHaK, ero pU3n4ecKue U XMMUYeCKHe bubnuoreka [IOK
CBOMCTBA, NOJIy4YEHUE U IPUMEHEHUE https://m.edso00.ru/00adf004
50 [IpakTuyeckas padora Ne 5 mo teme «Ilomyde- bubnnorexka [JOK
HHE aMMHUAKa, U3YUYECHHUE €r0 CBOMCTBY» https://m.edso0.ru/00adf180
51 A3OTHas KUCI0Ta, €€ (PU3NIECKre U XUMHUYe- bubnmoreka [JOK
CKHE CBOWCTBA https://m.eds00.ru/00adf306
52 Hcnons30BaHue HUTPATOB U COJIEH aMMOHUS B bubnnorexka [JOK

KauyecTBE MUHEPAIbHBIX YAOOPEHUH.

https://m.edso0.ru/00adf518
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XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIICH
Cpellbl COeIMHEHUSIMU a30Ta

dochop. Oxcun pochopa (V) u dochopnas

bu6mmoreka [IOK

53 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE CBOM- https://m.edsoo.ru/00adf68a
CTBa, MOJIy4eHUE
Hcnonbs3oBanue ¢pocdaToB B KaueCTBE MUHE-
o4 IbHBIX Y100 einﬁqga SI3HEHUE TTPUPOIHOMN bubmorexa LIOK
p yA00p - 2arp PHpOAL https://m.edsoo.ru/00adfc20
cpenbl pocharamu
Yrnepon, pacnpocTpaHeHue B mpupoje, Gusu- bubnuorexa [JOK
55 . :
YECKUE U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yraepojaa, ux (pu3nveckue u XuMmude-
CKHE CBOMCTBA. DKOJOTHYECKHE MPOOIEMBI, bubnunoreka [JOK
56 :
cBsi3aHHbIe ¢ okcuoM yriepoaa (1V) . Yrois- https://m.edsoo.ru/00adfebe
Hasi KUCJIOTa U e€ COJIH.
[TpakTuueckas padora Ne 6 mo Teme "Ilomyue-
57 Hlfe rnexncnofo ra3a. KauectBennas eail(um bubmorexa LIOK
y . p https://m.edsoo.ru/00ae027e
Ha KapOoHaT-HuOH
58 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEILECTBAX KAK O COEAUHEHUAX yriaepoaa https://m.edsoo.ru/00ae054e
59 Kpemuuii u ero coemnHeHus bubmiorexa LIOK
P A https://m.edso0o.ru/00ae080a
[Tpaktuueckas padota Ne 7. Permenue skcrie-
60 I/II)MGHTaJ'IBHBIXpSaI[a‘I no teme «Baxueiiue bubmiorexa LIOK
P https://m.eds00.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUSD
61 Kontponbras padota Ned o teme «Baxkneii- bubnmoreka [JOK
LK€ HEMETAJUIBI U UX COEIUHECHUS» https://m.edsoo.ru/00ae0e18
62 BemecTsa u maTepuansl B TOBCEIHEBHOM bu6mmorexa [IOK
JKA3HU YerloBeKa https://m.eds00.ru/00ae3f50
XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH
p pyzaiom Bu6morexa [JOK
63 cpenbl. Posib XuMuu B pelieHuH 3K0JI0rHye-

CKUX MpoOemM

https://m.edso0.ru/00ae4270
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bubmuorexa [JOK

64 HroroBast koHTpospHAs paboTa 3a 9 Kiacc 1 1 https://m.edso0.ru/00ae4270

65 PezepHblii ypok. O000mmIeHNe U cUuCTeMaTH3a- 1 bubmuorexa [IOK

IS 3HAHUH. https://m.edsoo.ru/00ae006¢c
66 PezepHblil ypok. O000mIeHne u cucreMaTusa- 1 bubnuoreka [IOK

LUl 3HAaHUU https://m.edso00.ru/00ae0dOa
67 PesepBHblil ypok. O6001IeHNE U CUCTEMAaTH3a- 1 bubnmoreka [JOK

WS 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepHsblit ypok. O000mIeHNE U cUCTeMaTH3a- 1 bubnuoreka [IOK

U 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 7
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poODNDE

IMPHUJIO)KEHHUE 1.

KoHTposbHO-U3MepHuTeNbHbIE MATEPUAJIBI
KoHTponbHbIe pabOThl pacCUUTaHbl HA OJMH aKaJeMU4Yeckuii yac. OHU TIO3BOJISIOT IPOBEPUTH KAUECTBO 3HAHUI, YMEHUN Y HABBIKOB YUaIlIUXCS
M0 KakJI0M TeMe y4eOHOH MporpaMMbl M COAEpIKaT pa3HOOOpa3Hbie 1Mo ¢opMe 3aaHus, B TOM dKciie U B popmate TpedboBanuii [MA u OI'D.
Copepxanne padOThI KQXKI0M YaCTH TaKXKE€ COOTBETCTBYET TPEOOBAHUSM CIIeU(DHUKAIIHE KOHTPOJIBHBIX U3MEPHUTEIBHBIX MAaTEPHUATIOB JIJIS TIPO-
BEJICHUSI TOCYJapCTBEHHOM UTOTOBOI aTTeCTAallK 32 KYpC OCHOBHOM IIKOJIBI.

Bxoanasi kOHTpoOJIbHas padora Nel.
Bapuanr 1
Hats onpenenenue tepmuny «BemectBoy. (1 6ain).
BcraBpTe mponymierHoe cnoBo — TepMuH: (1 Oamn): ... - MeJbYalIIas YacTUIa BEIIeCTBa
[TpuBecTn npuMep BelecTBa paCTBOPUMOTrO B Boe. (1 6ann).
CooTHecuTe NMpeJIOKCHHBIC IPUMEPHI C IOHATUAMU: 1) Teno win 2) BelecTBO (0TBET 3alucarh MOCISA0BATSIbHOCTRIO 1TUGD). (6 6ani08)

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 MTPHUIIAraTeNbHbIe, KOTOPhIE MOTYT ObITh OTHECEHBI K TemaM: (2 Oarura)
A) yBecucTbIH B) pactBoprMBIit
b) Tsoxénbrii I') maxyuuit

6. BcraBbTe npomynieHHOe ci10BO B nipeanoxeHun: (1 6amr)
[Tpu3Haky, M0 KOTOPHIM OJJHH BEIIECTBA OTIIMYAIOTCS OT JPYTHX, - 3TO ...
7. BeiOepuTe 13 criucKa BeIeCTBa HEPaCTBOPUMEIE B Bojie: (3 Oalia)

A) mrecok B) caxap B) yroms I') coma 1) npeBecnHa
8. U3 mepeuns npuiaratesibHBIX BEIOEPUTE TE, KOTOPBIE MOXKHO MCIIOJIB30BATh JJISl XapaKTEPUCTUKHU 1pedepo306020 Hebda: (2 Oanmna)
A) xeJe3HbIH, b) maruuTHbIN, B) cBUHIIOBBIH, I') TsoxEnplid, J1) cepebpucto - Oeunbiii

9. OmmmuTe CBOICTBa caxapa, MPUICPKHUBASICH CISAYIONIETO TUIaHa: arperaTHOe COCTOSsIHHE (TP HOPMAabHBIX YCIOBUSX), IIBET, 3alaX, PaCTBOPH-
MOCTh B Bozie. (2 Oasa)
10. [arb onpenencHue tepmuny «Habmoaenue». (2 6amia)
11. Onpenenure THIT TPUBEAEHHBIX HUXKE SIBJICHUH (YKaKUTE B OTBETE HANMPOTUB HUpp OykBY «D» minm OykBy «X») (4 Oaina):

1) ropeHre NpUpPOIHOTO Taza 2) KUNIeHHe BOABI

3) mpu cnmuBaHUU 2-X OECIIBETHBIX BEIIECTB 00Pa3yeTcsi pO30BHIN pacTBOP 4) TassHUE MOPOKEHOTO

5) pacTBopeHHUE caxapa B BOJC 6) prKaBJICHHUE TBO3IS

7) cxxaTHe TPy KUHBI 8) rHHeHue PacTUTEIBHBIX OCTaTKOB

9) KoBKa MeTallIa 10) mpokucanue O6I0YHOTO COKa



KonTpoabHasi padora Ne2 nmo reme «BemecTsa 1 XuMHYeCKHE PeaKIMID)

BapuanTt 1

3aoanue Nel. (2 6anna)

Hansl BemiectBa: K, F2, Ca(OH)2, Cu, C, MgO, NaxSOas. Al

Bri6epute u3 peIoKECHHBIX BEIIECTB:

- IPOCTHIC BEIECTBA

- CJIO)KHBIC BEIIECTBA

3aoanue Ne2. (4 6anna)

3anuimre Mpou3HOIeHHe Ha3BaHuil popmyit U popmyiiel o HazBanuio BemecTs: 3AICI; Cu(OH)2, LiF, 2FeO, maruwmii-ac, 113-0-18a, ap-
TreHTyM-(TOp, CUITHIINYM-0-7Ba

3aoanue Ne3. (4 banna)

Paccuuraiite Mmonekysipayto Maccy Bemects: Al(OH)3, CaSO4

3aoanue Ned. (4 6annos)

PaccuuTaiiTe MaccoByo 7010 BeeX 37eMeHTOB B BemecTBax: CUCly, KSO4

3aoanue No5 (4 oanna)

OnpenenuTe BAJICHTHOCTh 3JICMEHTOB B COCJIMHCHUSX !

CaHz, 1205, MnO2, N20, BaO

CoctaBbTe XUMHUYeCcKHe POPMYITBI COCTUHEHUH:

a) uuHK 1 6pom (I)

0) xene3o (III) u kuciaopon

B) kpemuuii (IV) u Boopoa

r) cepa (VI) u xkucnopon

3aoanue No6 (4 oanna).

YCcTaHOBHTE COOTBETCTBHE MEXK/Ty CHUMBOJIOM XHUMHUYECKOTO JIEMEHTA U €r0 Ha3BaHUEM
CumBodsl : A)Al BN B)H 1I)Si

Ha3Banus : 1) Azot 2) Amtomunuii 3) Bogopon 4) Cepa 5)Kucnopon 6)Kpemunit
3aoanue Ne7. (8 b6annoes)

PaccraBbTe KOO GUITUEHTHI B YpaBHEHUSX CIASAYIONINX PEAKIUI U OMpeeIUTe UX TUIL:
Fe20s3 + Mg = MgO + Fe B + 02 =B:203

SO2 + 02 = SO3 CaC0O3=Ca0O + CO2-Q




KonTpoasHnas padora Ne3 mo treme «Kucsopoa. Bogopoa. Boaga»
Bapmuanr 1.
Yacrts 1. BoiOepure 01MH NPABUIbHBINA 0TBET
1. DnemeHnTt, HanboEee PacIPOCTPAHCHHBIN Ha 3eMiie, - 3TO
1) kuciopon 2) a3oT 3) Bogopon  4) KpeMHHUIA
2. B IpOMBIIIIEHHOCTH KUCIOPO/I MOIY4at0T U3
1) xyopara kanus 2) BOJIBI 3) Bo3nyxa  4) mepMaHTaHaTa Kajius
3. KaranuzaTtopoM pa3noxeHus NepoKCHa BOIOPOa IBISETCA
1) okcun kanbuuss  2) okeup cepel(IV)  3) okeun maraus 4) oxcupa mapranua(IVv)
4. Kucnopon BbIAEISETCS B XO/1€
1) rauenus  2) apixanus 3) ropeHuss  4) poTocHHTE3a
5. YkaxuTe ra3, KOTOPBI HE OTHOCHUTHCS K OJaropoHbBIM
1) azor 2) renuit 3) apron 4)HEeoH
6. Cito)kHBIE BEIIECTBA, COCTOSINNE U3 IBYX AJIEMEHTOB, OJIMH M3 KOTOPBIX KHUCIOPO 3TO:
a) okcuapl  0) cosn B) KHCIIOTBI ~ T') OCHOBaHUS
7. YKaxuTe NpaBUIbHOE CYXKICHUE
1) Bomopoa o4eHb Majio pacTBOPSIETCS B BOJE
2) BOOPOJ UMEET BBICOKYIO TEMIIEPATYPY CIKUKEHUS
3) BoOpOa MOKET OBITh OJTYYEH IPU B3auMoJeiicTBUU cepedpa ¢ BoJoH
4) BOIOpOJT HE pearnupyeT ¢ KUCIOPOIOM
8. CoeuHEeHUs BOJOPOJa C METaNIaMH Ha3bIBAIOT:
A) Oxcuasl;  b) 'mapunsr; B) [lepokcunsi; I') 'unpokcusl.
9. Boma pearupyer ¢ akTUBHBIMU METaJlJIaMH, TAKUMH KaK HATPUH U KaIbLUN, C 00pa3oBaHUEM
1) ruIpOKCHIOB 2) OKCUIOB M BOJIOPO/Aa 3)KUCIIOT 4)I'UIpOKCHIOB U BOJOPOJA
10. Bona pearupyeT ouTu co BCEMU OKCHJaMH HEMETAJNIOB ¢ 00pa30BaHUEM
1) ruIpoKCcHUI0B M BOJOPO/Ia 2) OKCHIOB U BOJIOPOAA 3)KUCIIOT 4)TUIpOKCHIOB

Yactpb 2. 3agaHus co0 CBOOOIHBIM 0TBETOM
1. 3akoHYHTE ypaBHEHUS PEAKINI TOPEHUs, pacCTaBbTE KOI(PPHUIIMEHTHI, HA30BUTE TIOTYUYHBIITNECS BEIIECTBA.
a)P+02— 6)C+02—

B) Zn+ Oz — r) CoHe+ O2 —
2. JlomuminTe ypaBHEHUS PEeaAKIIMA, XapaKTePU3YIOIINX XUMHUIECKHAE CBOMCTBA BOAOPO/IA!
a)H2+Cly — 6) H2 + FeO —

3.Paccuuraiite, Kakylo Maccy caxapa M BOJbI HYy>KHO B3STb Ul IpUroToBieHus 250r pacTBopa ¢ MaccoBoil noneit caxapa 15%.



KonTpoasnas padora Ne4 mo teme "OCHOBHBIE KJIACCHI HEOPTAHMYECKUX COeIMHEeHn "

Bapmuanr 1.
1. ®opMyIIbI TOJIBLKO KMCIIOT IPUBEAEHBI B PSILY
1) HCI, NaCl, HNOs 2) H2SO03, H2SO4, HS  3) Ca(OH)2, HaPO4, Casz(POa4)2 4) Na2O, NaNO3z, HNO3
2. GOpMyIIbI TOJIBKO IIEIOYEH IPUBEIEHEI B PSILY
1) Fe(OH)2, KOH, Ba(OH)2 2) NaOH, Ca(OH)z, Cu(OH)2 3) KOH, NaOH, LiOH 4) Fe(OH)s, Cu(OH)2, NaOH

3. Oxcup, KOTOPBI pearupyer ¢ THAPOKCUIOM HATpHs, 00pa3ys COJlb,— 3TO
1) Fe>03 2) K20 3) SOz 4) BaO
4. B3aumoielicTBHE OKCHJIA C BOJIOM OTHOCUTCS K PEAKIIHSIM
1) coequnenus 2) oomena 3) pasinoxeHus 4) 3aMenieHUs
5. B3zaumopeiicteue ruapokcuna Meau(Il) ¢ a30THO#M KUCIOTONH OTHOCHUTCS K PEaKIUsIM
1) coemunenus 2) paznoxenust 3) 3amerieHuss 4) oomena
6. Munukatop GeHondTaaeuH B MEI0YHONU Cpeie CTAHOBUTCS
1) GecuBETHBIM 2) MATMHOBBIM 3) KPACHBIM 4) JKEJIThIM
7. CBOMCTBO, KOTOPOE SIBJIIETCS OOIMM ISl HEPACTBOPUMBIX OCHOBAHHUH M IICIIOYEH, 3TO
1) B3aMOICHCTBHE C KUCIIOTHBIMHA OKCHIAMH 2) B3aUMO/ICHCTBHE C KHCIOTaMH
3) B3auMOJEHCTBHE C COIAMU 4) pa3nokeHHe
8. Jausr popmynsl Bemect: FeO, K20, CO2, MgO, CrO, CrOs, SOz, P,0Os
Beimummte hopMyIibl TOIBKO OCHOBHBIX OKCHIIOB.
9. YcraHOBHTE COOTBETCTBHE MEKIY XUMHUUECKO# (hOpMyIToit BeliecTBa M KJIAaCCOM HEOPTraHUYECKHX COSIUHEHHM, K KOTOPOMY OHO ITPHHA/I-
JICKHT.

A. xucnora 1. FeO

b. memnoun 2. Cu(OH):

B. okcun 3. HCI

I'. HepacTBOpUMOE OCHOBaHUE 4. KOH

10. C xakuMu W3 MEPEYNCICHHBIX BEIIECTB: BoAa, okcu yriepoaa(IV), a3oTHast KHCIoTa, THAPOKCH KATBIIHI, TOBAPEHHAS COJTb — MOKET
BCTYIIaTh B PEAKLHUIO: a) okcup Kanplus:  0) okeun dpocdopa(V); B) okcua kpemHus(IV)?

3anuinTe ypaBHEHHS BO3MOKHBIX XUMHUECKUX PEAKIIUM.

11. BcraBbTe B CX€Mbl XMMUYECKHUX PeaKkIUil HegocTarolue (opMyJIibl BEIIECTB.
1) ... +... — Mg(NOz3) + H20 2)..+.. — MgCl + H>
3) ... +... — K3PO4+ H20 4) ...+... — NaS + H20

12. JlonummuTe ypaBHEHUS XUMUYECKAX PEAKITHA.

1) LiOH + SOz —> 2) NaOH + P05 —> 3) Ca(OH)2 + CO2 — 4) Ba(OH); + SO, —>



KonTpoabHnas padora NeS nmo teme «Ctpoenune atoma. XuMHU4ecKasi CBA3bY.
Bapuanr 1.
Yacrs 1. B 3aganusx 1-10 BoioepuTe o1MH NpaBHIbHBIM oTBeT (1 02J171 32 KaK10€ 3aaHHe)
Al. Pacnipeenenue 37€KTPOHOB 110 SHEPIETUUECKUM YPOBHSM 2&,8€,6€ COOTBETCTBYET aTOMY
1) yrmepona 2) cepsi 3) docdopa 4) xmopa
A2. OnrHaKOBOE YKCIIO 3JIEKTPOHOB cozepkar yactunbl 1) Be2+ u F- 2) H+ u H- 3) Li+ u H- 4) HeO u H+
A3. B psaay snementoB C—N-O —F
1) ymeHbIIaeTCs BbICIIAS CTENIEHb OKUCIIEHUSI aTOMOB B COEJUHEHMSIX
2) yBeIMUYUBAETCS BbICLIAs CTENIEHb OKUCICHHS aTOMOB B COEJUHEHUSAX
3) yBeIMYMBAIOTCS paJyChl aTOMOB
4) yBenMuuBaeTCs BOCCTAHOBUTEIbHAS BEILIECTBA
A4. TlopsiiKOBBII HOMEp 3JIEMEHTA COOTBETCTBYET
1) 3apsany sapa aroma 2) 4nciy 3JeKTPOHOB Ha BHEIIHEM 3HEPreTHUECKOM YPOBHE
3) uncay SHEPreTUYECKUX YPOBHEH 4) yncily HEUTPOHOB B aTOME
AS. CreneHb OKUCIIEHUS yTiepo/ia B KapOoHaTe KaabLHs
1)-42)+23)+44)0
A6.0OxucnutenbHO-BOCCTaHOBUTENBHOMU peakiueit (OBP) sBnseTcs cnenyromas
1) CaO + CO2 = CaCO3 2) 2HCI + Fe = FeCI2 +H21
3) 2NaOH + CO2 = Na2C0O3 + H20 4) Cu(OH)2 = CuO + H20
AT7. Ilpouecc nepexopa, cxema koroporo 020 — 20-2 , sBnseTcs
1) BoccTaHOBIEHUEM 2) OKUCIIEHHEM 3) He ABISETCS OKUCIUTENbHO-BOCCTAHOBUTEIBHBIM IPOLIECCOM
A8. YUucno 31eKTpoHOB, NpUHATHIX okucautenem B OBP 2Li + H2 — 2LiH
11 2)2 3)3 4)4
A9. Boccranosurenem B ypaBHeHuu peakunu Mg + 2HCI = MgClI2 + H21 saBnsiercs
1) Mg 2) H+ 3) H2 4) Mg2+
A 10. BemrecTtBO — MeTaui, o0JIamaromuil Hanboee CUIIBHBIMA BOCCTAHOBUTEILHBIMIA CBOMCTBAMH
1) Fe 2) Mg 3) Ca 4) Ba
Yactsb 2. B 3aganusx gaiite pa3BepHyThIil 0TBeT WM Bbl0OepUTe HECKOJIbKO OTBETOB (32 KaXk/blil 0TBET Mo 2 6aj11a)
B1. Onpenenute THII XUMHYECKOI CBS3M M 3aITUIINTE CXeMbI ee oOpa3oBanus s Bemects: H20, MgCl:
B2. BemectBa, KOTOpBIE MPOSIBISAIOT CBOWCTBA U OKUCINTENS, 1 BOCCTAHOBUTEIIS
1) xanwiuii 2) ¢rop 3) okeun cepol (IV) 4) ceprast kucnota 5) cepa
Yacrse 3. B 3aganusx qaite pa3BepHYThIN 0TBET (32 Ka:KAbIH 0TBeT 10 3 6aJl1a)
C 1. CocraBbTe ypaBHEHUE XUMUYECKOU PEAKIIMU ¢ MeTo 1a ANekTpoHHoro Oananca: Cu + H2SO4(kxonir.) — CuS0O4 + SO2 1 + H20
C 2. Paccunraiite 00beM BolenuBIIErocs okcuaa cepsl (IV), ecnu B peakiuio BCTymiIa Melb KOJIM4ecTBOM BetecTa 0,5 MoJb.



HTorosasi KOHTPOJILHAsA padoTa 3a 8 kiacc

Bapuanr 1.
1. Yro Takoe XMMHUYECKHUE SBICHUS:
1) SIBneHus1, B pe3yJibTaTe KOTOPBIX U3MEHSIOTCS arperaTHOe COCTOSIHUE M COCTAB BEILIECTBA,
2) SIBnenus, B pe3ysibTaTe KOTOPHIX M3 OJHUX BEIIECTB 00pa3yloTCs JpyTHeE.
3) SIBrieHus, B pe3ysbTaTe KOTOPHIX M3MEHEHUH BEUIeCTB He HAOI0qaeTcsl.
2. B xakoM psiy pacriosioxeHbI CIIOKHBIE BEIIeCTBa?
1) S, AL, N2 2) CO2, Fe, H20 3) HNO3, CaO, PH3 4) Si, P4, Fe203
3. Omnpenenure 31eMEHT, eciii B ero atome 40 31eKTpOHOB:
1) Amomunuii  2) Lupkonuit  3) Fepmanuii  4) [annmuii.
4.Yemy paBHO YHUCIIO SJICKTPOHOB Ha BHEIIHEM YHEPIreTHYECKOM YPOBHE aTOMa:
1) [TopsiakoBOMY HOMEpPY 2) Homepy nepuioga  3) Howmepy rpynmst 4) Yucity HEUTPOHOB B si/Ipe
5. B kakoMm psiy pacnosnoxeHsl pOpMyJIIbl OKCHJIOB:
1) NH3, CuO, K20 2) OF2, CO2, Al203 3) Ca0, N205, Cr203 4) CS2, P205, B203
6.YUT0 Takoe KUCIOTHI?
1) CIoXHBIC BELIECTBA, B COCTAB KOTOPBIX BXOJIUT I'MIPOKCH]] HOH M METaJLI
2) CoxHBIE BEUIECTBA, B COCTAB KOTOPBIX BXOJUT BOIOPO.T
3) CoXHBIE BEIIECTBA, B COCTAB KOTOPBIX  BXOJHMT KUCIOTHBIH OCTATOK
4) CroxHBIE BEUIECTBA, B COCTAB KOTOPHIX BXOJAT aTOMBI BOZAOPOIA H KUCIOTHBIA OCTATOK.
7.UTO OTHOCHUTCS] K XUMHUYECKUM SIBIICHUSIM?
1) Hcnapenue Bogpl  2) I'openue npoB 3) [Teperonka Heptu  4) [TnaBnenue onosa
8. B xakoM psily pacroyioxKeHbI JIEKTPOIUTHI?
1) Dup, moBapeHHAs COJb, COSIHAS KUCIOTA 2) I'moko3a, ciupt, OEH3MH,
3) A3oTHas KUCIIOTa, HUTPAT Oapwust, ruapokcua Hatpust  4) CepHast KHCI0Ta, XJIOPHU]T cepedpa,
9. B xakoM psiy mocnenoBaTeNbHO pacioioKeHb (JOPMYIIbI OCHOBAHUS, KUCIIOTHI, OCHOBHOTO OKCH/IA, KUCIIOW COMH
1) KOH HCI, CuO, Na(HSO4) 2) Ca(OH)2, SO2, CaO, KHS

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

XUMHYECKUE SIBICHUSA [Ipu3Hakyu XUMHYECKUX SIBICHUN

A. PxxaBnenue xenesa 1) Brimmanenue ocanka

Bb. Cxucanne Moaoka 2) H3MEHEHHE [IBETA

B. I'nuenue msca 3) BBIJICJICHHE Ta3aM (3amaxa), i3MeHEHHUE 1[BeTa

I'. T'openne npoB 4) M3meHenune 11BeTa, BO3MOYKHO BbIJICJICHUE Ta3a (3amaxa)

5) Brlnenenue Tenna U cBeTa



11. YcTaHoBUTE COOTBETCTBUE

HazBanne KuCIoThI
A. CepHas

b. Kpemnuesas

B. AzorHas

I'. Consnas

5) H2S

6) H2Si03

12. YcTaHoBUTE COOTBETCTBHUE:

dopmyiia coeTMHEHHS
A. ZnO

b. Ca (NO3)2

B. H2S04

I'. Mg (OH)2

5) HuTtpart kanbius

6) Kpemuuesas kuciora

13.YcTaHOBUTE COOTBETCTBHUE:
Tun XuMU4YEeCKON peakuun

W s>

peaxius pa3inoKeHUs
peakiusi oOMeHa

Peakius 3amenieHus
Peaknus coeqnHeHns

S. HCI + NaOH = NaCl +H20

®opmyJia KUCIOTBI

1)  HCl

2)  HNO3
3)  H2s04
4)  HNO3

Haspanue BemecTna

1) Manpokcun Maraus
2) Okcu nUHKA
3) CepHas KUCIIOTa

4) IM'uapoxcun Maprania

Cxema XMMUYECKON peaKkuu

1. MgCO3 = CO2 + MgO

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

3 NO + 02 = NO2

6. BaCL2 +Na2S0O4 = BaSO4 + NaCL

14. Tlpennoxxute criocoObl pa3AeieHUs] CMECH:
A) pedHoro rnecka v noBapeHHou conu b) cepsl u xene3a



Kpurepuu oneHuBanust
Bxoanasi koHTpoJIbHas1 paboTa Nel.
Cucrema OllCHUBAHHS
3ananus Nel,2,3,6 onermnBarotcs 1 6amnom; 3amanus Ne5,8,9,10 — 2 6amramu npu HATMYUH BCEX NMPABIIBHBIX JIEMEHTOB OTBETA, MpH |
ommoOke — 1 6amtom; 3amanne Ne/ — 3 Gayuramu (o 1 6aymy 3a Kak1oe BEpHO 3amrcaHHoe penieHue); 3aganue Nell — 4 6amnamu, 3aganne Nod
- 6 Oaymamu.

OIIeHI/IBaHI/Ie pe3yjbTaToB

OTMerKa Bajisl (Makc. 25)
5 21-25
4 17-20
3 13-16
2 0-12

KonTtposbHas padora Ne2 no teme «BemnecTBa 1 XuMu4YecKHe peakiumy
3ananne Nel oneHuBarorces 2 6amiamu; 3aganus Ne2,3,4,5,6 — 4 GayutamMu Ipy HAJTMYHMK BCEX MPABUIILHBIX DJICMEHTOB OTBETA; 3a/IaHHC
No7 — 8 Gannamu.
OueHnuBanne pe3yabTaTOB

OT™MeTKa Bajisl (make. 30)
5 26-30
4 21-25
3 15-20
2 0-14

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

Cucrema OLIEHUBAHUS.

Yacts 1. 3a kaxs1ii npaBuiibHbIH 0TBeT 1 6ai. Beero — 10 6amios.

YacTs 2.

1. 3a xaxxg0e MpaBUIILHO HAMMCAHHOE ypaBHEeHUE 10a, 3a Kaxa0e MpaBUiIbHO Ha3BaHHOE BemecTBo 0,5 6amna. Beero 6 6amos.
2. 3a KaxJ0€ IPaBIIILHO HAIMMCAHHOE ypaBHeHHe 10amt. 3a onpenenenue mporecca 1 6amr. Beero 3 6ama.

3. 3a kaxx0€e mpaBmiIbHOE AeticTBue | Oamn, Bcero 2 Gamia

Bcero 3a paboty — 21 Gann



OuenuBaHue pe3yabTaToB

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

Kountpoabnas padora Ne4 mo treme ""OcHOBHbBIE KJIacChl HEOPraHMYECKUX coeTMHEHUi"
Cucrema OlLIEHUBaHUS.
3anmanus Nel-7 onenuBarorcst 1 6ammom; 3amanus Ne8,11,12 — 4 GanyiaMu Mpy HAJTMYWW BCEX MPABUIBHBIX AJIEMEHTOB OTBETA; 3aaHUC
Ne8 — 3 6amnamu (mo 1 Gammy 3a Kaxk0e BepHO 3anucanHoe pemieHue); 3aaanue Nel0 — 5 6amnamu.
OuenuBaHnue pe3yabTaToB

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

Koutpoabnas padora Ne5 no reme «CTpoenne aroma. XuMH4ecKasi CBA3bY.
Cucrema OLIEHHBaHUS.
Yacts 1. B 3amanuax1-10 (1 6amn 3a kaxaoe 3aganue). Yacts 2. B 3amanmsax Nel-2 (3a kakaplil oTBeT mo 2 Gaiia)
Yacts 3. B 3amanusax 1-3 (3a kaxaplid OTBET 10 3 OaJia)
Bcero 23 6anna.
OuenuBanne pe3yabTaTOB

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




HTorosasi KOHTPOJILHAs padoTa 3a 8 kiacc.
CucreMa OLICHUBAHMSL;
Kaxxoe BepHO BBITIOTHEHHOE 3a1aHKe ¢ 1 10 9 oneHuBaetcs B 1 6ami, 3aganue 10 - 6 6amwioB, kaxaoe 3aganus 11, 12 B 6 6amios, 3aganue 14
- 5 6amnoB. MakcumanbHOE KoyrmuecTBO 0ainioB - 30.
OuenuBaHue pe3yabTaToB

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




INPUJIOKEHUE 2.

KonTpo/ibHO-N3MepuTe/IbHbIE MATEPHAJIbI
KonTtponbHble paboThl pacCUUTaHbl HA OAMH akajeMuyeckuii yac. OHM MO3BOJISAIOT MPOBEPUTHh KAYECTBO 3HAHUW, YMEHHI U HABBIKOB
yUaImxcs 1Mo KaxJ101 TeMe yueOHOW porpaMMBI U CoziepKaT pa3HooOpasHbIe o popMe 3alaHus, B TOM uucie u B popmare TpedoBanmii [ A
u OI'D. Conepxanue pabOTHl KaKJOW YaCTH TaK)Ke COOTBETCTBYET TPEOOBAaHMAM CreNU()UKALNN KOHTPOJIBHBIX U3MEPUTEIBHBIX MAaTepHAIOB
JUISL TIPOBE/ICHUSI TOCYAaPCTBEHHOM NTOTOBOM aTTECTAllMH 38 KypC OCHOBHOM IIKOJIBI.

Bxoanas konTpoJsbHas padora Nel no reme «IloBTopenue u yriydeHune 3HaHUI OCHOBHBIX pPa3/ie/ioB Kypca 8 kiaccay
Bapuanr 1.
3aganue 1. ITo snexTponHO# GopMye xumudeckoro sneMenta 1s22s22p°3s23p83d°4s? onpenenute ero mopsmxossiii Homep B IICXD, cocTaBbTe
(dopMyiTy ero BBICIIETO OKCHIA W BOJOPOIHOTO coequHeHus. Omnpenenure ceMeicTBO, K KOTOPOMY OTHOCHUTBCSI 3TOT 3JIEMEHT (S, p, d, f), u
XapakTep ero OKCHUa.
3ananmue 2. /laiiTe XapakTepUCTUKY XUMHUUECKOTO 3JieMeHTa -Ne35, Ha OCHOBE CTpoeHHs ero aToma u nojoxkenus B [ICXD.
3aganue 3. Kak peakiuu nokaspiBaioT aM(GOTepHbIE CBOICTBA aTIOMUHUS U €r0 coeinHeHu? Bribepute npaBuiIbHON OTBET.
A) 2AI+2NaOH+2H20=2NaAlO02+3H2
B) Al(OH)3+3HCI=AICI3+3H20
B) AI(OH)3+LiOH=LI[AL(OH)4]
') 2AI+Ni203=2Ni+Al203
3aganue 4. /laiiTe XapaKTepuCTUKY peaklUy U HAUIIUTE €€ TUIIbL.
2Mg+CO2 =2MgO+C

KonTtpouabHas padora Ne2 o teme «IeKTPOJIUTHYECKAS AUccOnUanusi. XHMHYECKHE PeaKIMi B PACTBOPaxX»
Bapmuanr 1.

1. Yto Takoe >neKTposnTHUecKas nucconuanus? Hanummre ypaBHeHHs AUCCOLMAIIMY CIIeTyIOIIMX BEIIECTB: XJIOPH/Ia KaJlus, CEpHUCTON KHC-
JIOTBI, KapOOHATa HATPHUsI, HUTpATa IIMHKA , cyibdaTa xemne3a (111).
2. YKaxuTe, ¢ KAKMMH U3 IPETI0KEHHBIX BEIIECTB, OyaeT pearupoBath cynbdar Meau (I1): anroMuHMiA, THAPOKCU Kalus, PTYTh, pocdat
HATpUsl, HUTpAT HaTpus. Harmummre MOJIeKyIsIpHbIe M HOHHBIE YPaBHEHHS PEaKIIHA.
3. 10 r okcuaa maruust 00paboTanu pacTBOpoM, coaepkamuM 40 r a30THON KUCIOTHI. OnpeaenuTh Maccy M KOJIMYECTBO 00pa3oBaBIIEHCs
COJIH.
4. Kakue u3 coJjeil moBepraioTcs THpoJIn3y U MOYeMy: XJIOPHL allFOMUHUS, CYIb(GUI Kalus, XJIOpUI HAaTpus, cyabputa Maruusa? [lpuseaure
YPaBHEHUS PEAKIIUM.
5. UTo TaKkoe cTeneHb MEKTPOIUTUYECKON TUCCOLUMAIMY U OT KakuX (paKTOPOB OHA 3aBUCUT?



KonTpoabsHnas padora Ne3 mo teme «BaskHeilue MeTalJIbl 1 UX COeIMHEHM

Bapmuanr 1
Yacts A.
Al. DnexTpoHHas GopMyIia aTOMa MarHus:
1)1s22s?  2)1s22522p®3s? 3) 1s22s22p%3s!  4) 1522522p®3s23p?

A2. B kakoM psly XUMHUYECKHE FIEMEHThI PACIIOJI0KEHBI B ITOPSJIKE YCUIICHUS METAIIIMYECKUX CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca
A3. Meram, o01agaroniuii caMoil BBICOKOH 3JIEKTPOIPOBOAHOCTBIO, - 3TO
1) xene3o 2) mean 3) cepedpo 4) anroMUHUMA
A4. Hanbonee 3HepruyHO B3aMMOJIEHCTBYET C BOJIOM:
1) xaymii 2) HaTpuii 3) KanbIui 4) Maraui
AS. I'nipokcu IMHKA B3aUMOJACHCTBYET C KaXK/IbIM U3 JIBYX BELIECTB:
1) HCl u CO2 2) NaOH u H2S04 3) SiO2 u KOH 4) NaNO3 u H2S04
A6. MeTobI epepabOTKHU Py, OCHOBAHHBIE HA BOCCTAHOBJICHHH METAJJIOB U3 OKCHUJIOB ITPH BBICOKMX TEMIIEpATypax, Ha3bIBAOTCs: 1) rTUapo-
METAITYPrust 2) MUPOMETALTYprusl 3) 3JIeKTpOMeTaTyprus 4) rajJbBaHOCTErHs

Yacts B.
Y CcTaHOBUTE COOTBETCTBHE MEIKAY BEIISCTBAMH, BCTYIIAIONIMMU B PEAKIIUIO M IPOJYKTAMH HX B3aHUMOACHCTBUS
PEATHPYIOIIIUE BEHHLIECTBA MMPOJYKTHBI PEAKIIUN
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
Yacts C.

C1. Harmummte ypaBHEHUS pEaKIfid, C ITOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIOIIUE ITPEBpAIle

uust: Fe FeCls Fe(OH)s Fe:O Fe  FeCh.

C2. I1pu B3anMoaerCcTBIH 12 T TEXHIYECKOTO MarHus, coJiepxamiero 5% npumecei, ¢ U30BITKOM COJISTHOM KUCIIOTHI, BRIIENMIOCH 10 11 Bogopoaa
(H.y.). Berancnure 00beMHYIO JJOJTIO BBIXOA MIPOAYKTa PEAKIHH.

KountpoabHnas padora Ned mo teme «BaxkHeiilnne HeMeTaUIbl M UX COeIMHEHUSD)
Bapmuanr 1
Yactp A TecToBble 3a1aHKs ¢ BHIOOPOM OHOI0 NPABUJILHOI0 OTBETA
A 1. ®opmyna BBICIIETO OKCH/IA U JIETYYETO BOAOPOJTHOTO COSAMHEHHS AIEMEHTA V TPYIIIBI rIaBHOM noarpymmsl 2 nepuoaa [ICXD
1) 502 u OH4 3) 503 u DH2
2) D205 u 3H3 4) 9205 u OHS5



A 2. DnexTpoHHas (opMyIIa HOHA cephl S2°
1) 2¢ ,8¢, 8¢ 2) 2¢€ 8¢ ,2¢ 3) 2¢ .,8 ¢ ,6¢ 4)2¢,8¢
A 3. CiocoOHOCTbh aTOMOB IIPUHUMATh 3JEKTPOHBI YBEIIUYUBACTCS B PAILY
1)O0>S>Se>Te2)CI>P>Si>S3)F>CI>Br>14)Si>P>S>Cl
A 4. BoccranoBurenb B ypaBHeHuH peakuuu CuO + CO = Cu + CO2
1) Cu® 2) 02 3) C*? 4)C*
A 5. BeniecTBo, ¢ KOTOPHIM He B3aumMojieiicTByeT cepoBogopoa H2S
1) xucnopon 2) Hutpar csunua (II) 3) runpokcuil HaTpus 4) cosisiHas KUCI0Ta
A 6. [IpoMbIIIeHHBINH cIOCO0 MOIYYEeHUS YTIEKUCIOro ra3a
1) cxuraHue yrisi B KUCJIOPOJIC 3) pa3yioKeHHE U3BECTHSKA
2) B3aUMOJICUCTBHE MpaMopa C COJISIHOM KHUCIOTOM 4) pa3joxeHre MajJaxuTa
A 7. Metaii, ¢ KOTOpbIM He B3aMMO/IeiicTBYeT KOHLIEHTPUPOBAHHAs CEPHAsl KMCIIOTa
1) xene3o 2) Mmaraui 3) uuHK 4) HATpHA
A 8. KauecTBeHHbIi pearent Ha kapoonar-uon CO3%
1) ruapokcu Kayms 2) cosiHas KucioTa 3) xyiopua 0apus 4) rupoOKCHI HATPUs
A 9. BepHbl 11 cyX/1€HUsI 0 HEMeTaIax?
A. Bce mpocTsie BeliecTBa - HEMETAIIbl UMEIOT MOJIEKYJISIPHYIO KPUCTAJUTMUECKYIO PELIETKY
B. Bce nemeramibl 0071a4a10T TOJIBKO OKUCIUTEIBHBIMU CBONCTBAMHU

1) BEPHO TOJIBKO A 3) BepHBI 00a CyXICHHS
2) BEpPHO TOJBKO B 4) HeBepHBI 00a CYXACHUS
A 10. SIgoBUTEIM Ta30M SBIISIETCS
1) azor 2) okcuna yriepona (IV) 3) oxcun yraepona (1) 4) apron

Yacts B. TecToBbIe 3a1aHHs ¢ BBIOOPOM IBYX NIPABHJIbHBIX 0TBeTOB (B1) 1 Ha cooTHecenue (B2)
B 1. BemecTsa, ¢ KOTOpBIMU B3aUMOJICHCTBYET a30THAs! KUCIOTA
1) xucmopon 4) okcun pocdopa (V)
2) IHHK 5) menpb
3) cynbdar Kamus
B 2. YcTaHoBUTE COOTBETCTBHS MEXTY UCXOIHBIMU BEIIECTBAMHU U MTPOJYKTOM PEAKIIMH, COAECPIKANUM KPEMHHM

WNCXO/IHBIE BEL[ECTBA MTPOIYKT PEAKLIMN
A) SinMg 1) SiH4
B) Si n NaOH 2) H2Si03
B) SiO2n Mg 3) Na2Sio3
4) Mg2Si

5) Si



Yacrs C. 3aganus ¢ pa3BepHYThIM 0TBETOM

C 1. Paccumraiite Maccy ocajaka, 00pasyromerocs mpu npomnyckaauu 3,36 1 cepoBogoposa uepe3 200 r 16%-noro pactBopa cynbsdara meau (1I)
C 2. Ilpu no6aBiieHnH B pacTBOP COJISIHOM KUCIIOTHI CyJib(pr1a HATPUS BBIACISAETCS ra3, OKpaIlIMBAIOIINKA BIXKHYIO CHHIOIO JIJAKMYCOBYIO OyMary
B KpacHbIi 1BeT. [Ipu coxurannm 3Toro raza B HeI0CTaTKe KMCIOPOo1a 00pa3yeTcst BEHIECTBO KENTOro IBETA , HEPACTBOPUMOE B BOJIE; TOT XKe T'a3
B U30BITKE KUCIOpOAa 00pasyeT ras ¢ pe3kuM 3amnaxoM. Onpeennre HeM3BeCTHBIE BEUIECTBA U 3AMUIIUTE YPABHEHUS PEaKIIHA.

HTorosasi KOHTpOJIBLHAA padoTa 3a 9 kiacc.
Bapuanr 1.
Yacrs 1.
BrumatensHO npounTaiite kaxaoe 3aganue (Al - A7) u u3 4 npeioKeHHBIX BAPHAHTOB OTBETOB BHIOCPUTE OJIMH IMPABUIILHBIN.
Al. K 0CHOBHBIM OKCH/IaM OTHOCHTCH

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

A2. Cymma k03¢ (pHIIHEeHTOB B YPABHEHHH PeaKIIMU MEXKIY OKCHIOM aJIOMUHUSI M CEPHOIT KMCJIOTOi paBHa 1) 6 2)8 3)10
A3. DuekTpu4ecKHii TOK NPOBOAMT 1) BOAHBIN pacTBOP IIIOKO3BI

3) pacmiaB cepbl 2) k@mHBIN pacTBOP XJIOpUIA HATPUS

Ad4. [IpakTHyeckn HeoOpaTUMO 4) pacmiaB OKCU1a KPEMHUS

NpOTeKaeT peakuust HOHHOT0 00-
MeHa MKy pacTBOpaMu
1) xnopuna xanus 1 HuTpata Meau (1) 2) cepHOM KUCIIOTHI U XJIopHia Oapus
3) cynbbaTa HATPUSA U THAPOKCHIA KAJIHSI 4) autpara Hatpus u xyuopua xenesa (111)
AS. B peaknuio ¢ pa30aB/IeHHOI CePHOIl KHCJIOTOH BCTynaeT
1) menp 2) Boma 3) oxcun yraepoaa (IV) 4) oxcuna HaTpus
A6. BepHbl Ju ciieqyommue CyxkIeHusi 0 NpaBuJax 0e3onacHoii padoTbl B XUMH4YECKOM J1adopaTopuu?
A. TBepayo 1en04b Hellb3sl OpaTh pyKaMHu.
b. UTo65! onpeaenuTs ra3 no 3anaxy HeoOX0AMMO HAKJIOHUTHCS HaJl COCYIOM U TITyOOKO BIOXHYTb.
1) BepHO TOIBKO A 2) BepHO TOJIBKO b
3) BepHBI 00a cyxaeHus 4) 00a CyKICHNUs HEBEPHBI
A7. MaccoBasi 10Jis1 KHCJIOPO/1a B KapOoHaTe Kajabiiusi paBHa 1) 15 % 2) 27 % 3) 48 % 4) 54 %
Yacrn 2
OTtBeToM K 3aanuio Bl siBisieTcst ocne[0BaTeIbHOCTh ABYX MU(P, KOTOpasi COOTBETCTBYET HOMEpaM IPAaBUIIEHBIX OTBETOB.
B1. Bri0epuTe ypaBHeHHsI peaklHii, B KOTOPBIX 3J1eMEHT a30T AABJIsETCA BOCCTAHOBHUTEJIEM.
1) N2 + O2 = 2NO 2) 2NO + 02 = 2NO2 3) N2 + 3H2 = 2NH3
4) N2+3Mg=Mag3N2  5) N2 +6Li=2Li3N
B 3agannn B2 Ha ycTaHOBIEHHE COOTBETCTBHS 3AMMUIIATE B TAOIUILY IIU(PPBI BHIOPAHHBIX BAMU OTBETOB.




B2. YcTranoBuTE COOTBETCTBHE MEKIY MCXOAHBIMHU BelECTBAMH U MPOAYKTAMU PeaKIUuM.

NCXOAHBIE BEIIIECTBA I[MTPOAYKTHI PEAKIINN
A) SO2 + H20 » 1) H2SO4
b) SO3 + NaOH -------------- > 2) H2S03
B) H2SO4 + Na20 --------- 3) SO3+ H2
Yacrtb 3 4) NazSOs4+ H20

5) Na2SO4 + H2

b B

Beinonnsas 3aganue C1 faiite NOdHbIN pa3BepHYTHIM OTBET C HEOOXOAMMBIMY YPAaBHEHUSIMU PEAKLIUH.

C1. HanumuTe ypaBHeHHs peaKkUHii, ¢ IOMOIIBIO KOTOPbIX MOKHO OCYLIECTBHTH CJIeyIOLHEe NMpeBpalleHHs:

AICI3 ----- P X -ememeeee- > > NaAlO2

Al203

C2. Pemnre 3a1au4y:

Beranciute 006éM okcnaa yraepona (I1V), momyunsmerocs npu ooxure 300  uzBectasika (CaCO3), cogepxamniero 10 % npumecei.

Kpurepun ouennBanus
Bxoanasi koHTpoabHas padora Nel mo teme «IloBTopenue u yrirydJeHue 3HaAaHUI OCHOBHBIX pPa3Je/ioB Kypca 8 kiacca»
Cucrema OIICHUBAHUS:
Bepno BeimonHenHoe 3aganue Nel oreHuBaeTcs B 5 0aiioB, 3agaHue 2 - B 5 6amioB, 3aganue 3 - B 4 Oanna, 3qanue 4 - 6 6amnoB. Makcumans-
HOE KOJIMUecTBO OaoB - 20.
OueHnuBanne pe3yabTaTOB

OT™MeTKa Bajisl (makc. 20)
5 17-20
4 13-16
3 10-12
2 0-9

KonTtpouabHnas padora Ne2 o teme «eKTpoJauTHYECKAs AUcconanusi. XHMHYeCKHe peaKMid B pacTBOpax»
CucreMa OlICHUBAHMSI;
Bepno Brinmonnennsie 3ananus NeNel-3 orenuBaercs B 6 6amnos, 3aganue Ne4 - B 3 Ganna, 3aganue Ne5 - B 2 6amna.
MakcumanbHOe KOJIMYECTBO 0aJljIoB - 23.



OuenuBaHue pe3yabTaToB

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

KonTpoubnas padora Ne3 no teme «BaxHeiilue MeTaNIbl M UX COeIMHEHUS»
Cucrema OLleHUBaHMS:
Kaxoe BepHO BBIIIOJHEHHOE 3a[jaHe ypOBHA A oreHuBaercs B 1 Oam, ypoBHs B - B 4 6amna, yposus C
- 8 6amioB. MakcumanbHOE KOJIMYECTBO OaioB - 26.
OueHuBanue pe3yJibTaTOB

OTMerKa Bajibl (Makc. 26)
5 22-26
4 17-21
3 13-16
2 0-12

KonTtposibaas paGora Ned no teme «BaskHeiilne HeMeTa/UIbl U UX COeTHHEHUD)
Cucrema OLIEHUBAHUSA:
Kaxxgoe BepHO BBIMOIHEHHOE 3a7jaHre YpoBHs A olieHnBaetcs B 1 6an, ypoBHs B - B 2 Ganna, ypoBHsa C
- 3 6amra. MakcuManbHOE KOJIMYECTBO OaiioB - 20.
OuenuBanne pe3yibTaTOB

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




Hrorosasi konTpobHasi pabora Ne5 3a 9 kiacc.
Cucrema OLleHUBaHMUS:
Kaxioe BepHO BBIIIOJHEHHOE 3a[jaHie YPOBHA A oreHuBaercs B 1 Oam, ypoBHs B - B 2 6amia, yposas C
- 3 6amna. MakcuMmanbHOE KOJIMYECTBO Oayios - 17.

OueHuBaHne pe3yibTaTOB

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







