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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XHMMHKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHHM K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00I1IeT0 00pa30BaHuUsl, MPECTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MporpaMMbl
BOCITUTAHUA ¥ C yYETOM KOHIICTIIIMHA TIPETIOJaBaHUs Y4COHOTO TIPEIMETa « X UMM
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O IENsAX, OOIIell cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEJICTBAMH Y4YEOHOIO
npeamera, YCTaHABIIUBAET 00s3aTeNIbHOE MIPEAMETHOE CoJIepKaHue,
MpeayCMaTpuBaeT pACHpeNeeHe €ro Io KilaccaM M CTPYKTypUpPOBaHUE IIO
pazjieliaM M TeMaM MporpaMMbl MO XUMHUH, ONPEACNISIET KOJIMYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
NOCJEN0BATENbHOCTh  U3YYEHHUS] XUMHUU C YU4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAe/sieT BO3MOXKHOCTH MpeaMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00Opa3oBaTEIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3ynbTaTamMm 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEILHON JEATEIbHOCTH OOYYarolerocs IO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
oOydaromierocs, ero MpeJCTaBICHUN O MaTEPHAIBHOM €IWHCTBE MHPA, BAXKHYIO
posib urparotT GopMUPYyEMbIE€ XUMHUEH NPEJICTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOAE, O MYTSIX PEHICHUS TJI0O0ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyeHnune xumuu:

CIIOCOOCTBYET  peaiu3alldd  BO3MOXKHOCTEW  JJII  CaMOpa3BUTHS |
dbopMHUpOBaHUS KYJIBTYphI TUYHOCTH, €€ 001Iei 1 (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIILJICHUS U TBOPYECKUX CITOCOOHOCTEH
oOy4Jaronumxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHOW  JIeITeNbHOCTH,
AKCIIEPUMEHTAJILHBIX U UCCIEOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM JKMU3HU, TaK U B MPOPECCUOHAIBHOMN IeATEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3JIsiAa HA €IUHCTBO MPUPOIbI U YEIIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIoCOOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTMYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbie HampaBlieHWS B OOYYCHHHM XUMHH OOECIEUYMBAIOTCS CHEIUPUKON
COJCpKaHUsl  y4eOHOTrO  NpeaAMeTa, KOTOpPBIA  SIBISETCS  IMEIaroruuecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKW XMMUU Ha ONpPEACIEHHOM JTare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEero 00pa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMBbI MEPBOHAYAIBHBIX TMOHATHNA XWMHUH, OCHOB
HEOPraHMYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTUN
OpraHUYECKON XUMUH.

CtpykTypa cojepkaHus MPOTpaMMbI MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojxoja k e€ uszydeHuto. CojepxkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHSATUNA O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbl IO TMPUHIIMITY
MOCJIEI0BATEIBHOTO Pa3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IPECTABICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YUEHHS O CTPOCHUU aTOMa U XUMUUYECKOU CBSI3H;

— TpEeACTaBICHUM 00 HIEKTPOJUTUYECKON JUCCOIMALIMM BEIIECTB B
pacTBopax.

TeopeTudeckue 3HAHUSI pPacCMATPUBAIOTCS HAa OCHOBE AMIMUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHS K JIPyromMy, BBITIOJNHSS (PYHKIIUHU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHMIO
IIPEJACTABJIECHUS] O XMMUAYECKON COCTABIAIOLIECH HAYYHOM KapTUHBI MUpPA B JIOTHUKE
€€ CHUCTEeMHON NpPUPOJbl, IIEHHOCTHOIO OTHOUIEHUS K HAay4YHOMY 3HAHUIO U
METOJilaM TO3HaHWS B Hayke. M3yueHHe XUMHUHM TPOUCXOJUT C MPUBICUYECHHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBIX MNpeaMeToB: «OKpYKaOIUH MUp»,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Ki1acey.

[Ipy wu3yuyeHHMM XUMHUH TPOUCXOAUT (GOPMUPOBAHHWE 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATEeIbHOCTH 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHN KYJIBTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMBI XHUMHYECKUX
3HAaHUN — BaKHEUINUX (haKTOB, MOHATHHI, 3aKOHOB U TEOPETUUSCKHUX IOJ0KCHUH,
JTOCTYMHBIX O0O0O0OIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HayYHbIM METOAAM T[O3HAHHUA MPU HU3YYCHHHM BEIIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-TO3HABATEIBHOW M Yy4eOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHHUM NPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipu u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KAK:

— (dopmupoBaHHe MHTEIUJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY NPUHSATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOYyYEeHHMS] Ha CHUCTEMAaTHYeCKoe MPHOOIICHHUE
oOy4Jaronmxcsi K CamMOCTOSATEIbHON MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUS, (POPMHUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

— obecreueHne ycloBui, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUaOITUMUCS
OIbITa Pa3HOOOPA3HON MAESITEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— QopmupoBanue oO0mEeld Q(YHKIMOHAIBHON H  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSACHATP U OLEHUBATh SIBICHUSA
OKpY>KaIOIlIET0 MHpA, UCIOJb3Yys 3HAHMS U OMbIT, MOJIYYEHHbIE NPU H3YYEHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B MOBCEAHEBHOM >KU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMmHupoBaHHE y OOy4YalIIMXCAd TYMAHUCTUYECKUX OTHOILCHUM,
NOHMMAaHUSl LEHHOCTH XHMHUYECKUX 3HAHUM MJi1 BbIPAaOOTKH 3KOJOTUYECKH
11eJIeCO00Pa3HOro0 TOBENEHUST B OBITY U TPYHOBOM JEATENBHOCTH B ILEJAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCHHMTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY NpO(UiIs U HANpaBJIEHHOCTU JajbHEHIero
oOydeHusl.

OO0miee YMCIO YacoB, OTBEAEHHBIX JUIsl HM3YyYEHHMS] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBanus, cocTaBiisieT 136 yacos: B 8 kiiacce — 68 yacoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

ITporpamMma BocCnUTAHMSA

Peanuzanysi mKOJIBHBIMHM TI€AaroraMyu BOCIHUTATEIBLHOTO MOTEHIIMANIa ypoKa
npeArnoJiaraeT clieayroiee:



-opeaHuzayuio pabomsl ¢ 0emvMu KaxK 8 O¢QHialiH, max u OHIAtH hopmame

-yCmanoBieHue 008ePUMENbHLIX OMHOUEHUL MedcOy yuumenem U e2o
VUEHUKAMU,  CNOCOOCMBYIOWUX — NOUMUBHOMY  BOCHPUSAMUIO  YUAUUMUCS
mpebosaHull U NPocvO yuumens, NPUBIeHeHUIo UX GHUMAHUSA K 00CyHcoaemoll Ha
VpoKe ungopmayuu, akmusuzayul Ux NO3HABAMENbHOU 0esiMelbHOCMU,

-noodydicoeHue WKOILHUKO8 CcOoOII00amb HA YpoKe o0wenpunsmosle HOpMbl
nogedenus, Npasuia ooOwjeHuss co cmapwumu (yuumensimu) u CeepCcmHUKamu
(WKOIbHUKAMU), NPUHYUNDBL YUEOHOU OUCYUNTUHBL U CAMOOP2AHUZAUUU, COSNACHO
Yemasa wikonol, [pasunam eHympennezo pacnopsaoxka wKoJbl.

- UCNOIb306aHUe BOCIUTATEIBHBIX BO3MOXKHOCTECH COJEp)KaHHS YICOHOTO
IIpeaIMeTa Yepe3 ICMOHCTPAITHIO JICTSIM IMPUMEPOB OTBETCTBEHHOTO, IPaskIaHCKOTO
TIOBEACHUS, TPOSBICHHUS YEIIOBEKOJIIOOUS M JOOPOCEPACYHOCTH, Yepe3 IMOoA00p
COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHUWS, 3a1ad I pEIICHHsS, KEHCOB W
JMCKYCCH.

-npuMeHeHue Ha YpoKe UHMEPAKMUBHbIX Gopm pabomvl yUauuxcs:
UHMENIeKMYANbHbIX uep «Bviuwe 2071080bl...», BUKMOPUHBI, MeCMUposaHue, Ketcol,
CIMUMYTUPYIOWUX — NO3HABAMENLHYIO  MOMUBAYUIO  WKOJILHUKOS,  OUCKYCCU,
Komopvle 0arm YYauuMcs B03MONCHOCHb Npuodpecmu  onvim 6e0eHUs
KOHCMPYKMUBHO20 OUAN02d; 2PYNNOBOl pabomvl uiu pabomsl 8 napax, Komopuwie
ydaT IMKOJFHUKOB KOMAaHIHOW paboTe ¥ B3aUMOJICHCTBUIO C IPYTUMU JIETHMHU.

OnuMIiranel, 3aHAMATENBHBIE YPOKH W TSATUMHHYTKH, YPOK - J€I0Bas
Urpa, ypoK — IyTEIIECTBUE, YPOK MacTep-KIacC, ypPOK-HCCIEAOBaHUE H JIp.
VY4eOHO-pa3Biekarenbuble  Meporpusitus — (koHkypc- wurpa  «IIpeameTHslit
KpoccBopa», TypHup «CBOsi Wrpa», BUKTOPWHBI, JIATEPATypHas KOMITO3HIIHS,
KOHKYPC Ta3eT ¥ PUCYHKOB, SKCKYPCHS U Jp.);

-BKJIFOYCHHE B YPOK HIPOBBIX MPOIEAYpP, KOTOPBIC MOMOTAlOT MOACPKATh
MOTHBAIIMIO JETeH K TOJYYCHUIO 3HAHWKM, HaJaXXUBAHUIO IMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B KJlacce, IOMOTralOT  YCTaHOBJICHHUIO
no0poskenaTenbHO aTMochepbl BO BpEMs YpOKa; HHTEIUIEKTyalbHBIX HID,
CTUMYJIMPYIOIIMX T03HABATCIIGHYI0 MOTHBAIMIO ITKOJBHUKOB. IIpenMerHbie
meponpusitusa  «Uto? T'ne? Korma?», OpeilH-puHr, reimMuduKaims: KBECTHI,
UTpa-TIPOBOKAITUS, HUTPaA-dKCIEPUMEHT, HWIpa-ICMOHCTPAIUs, WIPa-COCTI3aHUE,
JTUIaKTHYECKOTO Tearpa, IJie IOJIyYCHHbIC Ha ypOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX MIOCTAaHOBKAX;

-opeanuzayus ulepcmea MomusUPOBAHHBIX U IPYOUPOBAHHBIX VUAUUXCSA HAO
UX Heycnesaruwumu OOHOKIACCHUKAMU, O0alowe20 WKOAbHUKAM —COYUAILHO
BHAYUMDBLL ONbIN COMPYOHUUECTEA U 83AUMHOU NOMOUU,

-UHUYUUPOBAHUE U  NOO0EPHCKA  UCCIe008AMENbCKOU  0esimelbHOCHU
WKOILHUKOB 8 PAMKAX peanu3ayuu uUmMu UHOUBUOYAIbHLIX U  2PYNNOBLIX
UCCe008amenbCKux nPoeKmos, nomoezaem npuobpecmu HABbIK
CAMOCMOAMENbHO20 — peuleHUss — meopemudeckou  npoonemvi,  0QPOpMIeHUs
COOCMBEHHBIX UOell, HABLIK YBANCUMENbHO20 OMHOWEHUS K YYIHCUM UOEsM,
oopmrenHbiM 8 pabomax Opyeux ucciedogamenieli, HABbLIK NYOIUUHO2O



8bICMYNJIEHUsT neped ayoumopuet, apeyMeHmupo8anus U omcmausanus ceoel
MOYKU 3DeHUsL.

- co3z0anue 2uOKOU U OMKPLIMOU cpedbl 00VUeHUus U BOCNUMAHUA C
UCNONIL308AHUEM 2A0HCEMO8, OMKPBIMbIX 00PA308AMENILHBIX Pecypcos, CUcmem
VIPABNeHuss N0360Jsem CO30amyv YClo8usl OJis peaiu3ayuu npoeo3iaeHHbIX
FOHECKO sedywux npunyunos obpazosanusa XXI eexa: «obpazosarue 05 6cexy,
«0Opaszoeanue uepes 6Cro HCU3HbLY, 00paA306aHuUe «8ce20a, 8e30e U 6 1l06oe 8PeMsLy.
V obyuarowuxcsa pazeusaiomcs Hagviku cOmpyOHU4ecmsed, KOMMYHUKAYUU,
COYUANILHOU ~ OMBEMCMBEHHOCMU,  CNOCOOHOCMb — KPUMUYEeCKU  MbICIUmb,
onepamueHo u
KaueCmeeHHO peulams npooiembvl;, 60CHUMbIBAENC YEHHOCMHOe OMHOUuleHUe K

Mupy.
COJIEP’)KAHME OBYYEHUSI

8 KUIACC

IlepBoHauYa/bHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuu. Ponp XMUMHUM B )KM3HM Y€JIOBEKAa. XUMHUSA B CUCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BenlecTB. [loHsATHE O MeTOJaxX MO3HAHMS B XMMHH. UHCThIE BEIIECTBA U CMECH.
CriocoOnl pa3zienieHus: CMeceil.

ATOMBI M MOJIEKYJBl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass ¢Gopmyna. BaleHTHOCTb aTOMOB XHMMHUYECKHUX 3JEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKyIsIpHas Macca. MaccoBast 1011 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUH.

KomnuectBo BemectBa. Monb. Monsprasi macca. B3anMocCBs3b KOJIWYECTBA,
MacCchl M 4YHUCIa CTPYKTYPHBIX €IUHUIl BewiecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

Pu3nyecKre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEakMs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BellecTB. XUMHUeckue ypaBHeHus. Kmaccuduxarms
XUMUYECKUX PEaKINil (COeIMHEHUS, PA3JI0OKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM MOCYIOH, MpaBujiaMu paboOThl B JIaDOpaTOpUH U
npuémMamMu o0paieHus ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
dbu3nyeckux (IJIaBJIeHHE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCALMs BOJbI) M XUMHUYECKHX (FOPEHUE CBEYH, NMPOKAIWBAHHUE
MEIHOM MPOBOJIOKU, B3aUMOJICHCTBUE Meja C KUCJIOTOMN) SBJICHUM, HAOIIOICHUE U
ONKCAHUE MPU3HAKOB MPOTEKAHMS XWMHUYECKHX PEAKUUHU (pasjioKeHHe caxapa,



B3aMMO/ICICTBIE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pa3jokeHHe THAPOKCHAA
menu (I1) mpu HarpeBanum, B3auMoJieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YeHHE CIOCOOOB pa3fesIeHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbINIapUBaHUE, AUCTHLISAIUA, XpoMaTorpadusi, IpoBe/IEHNE OYUCTKU MOBAPEHHOU
coiid, HaOJIOJEHWE W  ONMCAaHWE  pe3yJbTaTOB  IPOBEACHMS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAacChl, CO3JaHHUE MOJEIIEU MOJIEKYII
(IIapOCTEP>KHEBBIX ).

BaxHeimue npeacraBuTe 1M HEOPraHMYECKHUX BeleCTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciaopon — 3ieMeHT U mpoctoe
BemiecTBo. HaxoxneHue kuciopona B MPHUPOAE, (PU3NUECKHE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Okcupabl. Ilpumenenue xkucmopona. CrnocoOsb
[OJy4yeHUs: Kucjaopoja B Ja0opaTopuud M NPOMBINUIEHHOCTH. Kpyrosopot
Kucaopoja B npupoje. O30H — aIoTpoIHas MoAupUKaLMs KUCIOPOa.

TernoBoil 3(p(EeKT XMMHUYECKOW pEeaKUUH, TEPMOXUMHUYECKHE YpPaBHEHHMS,
DK30- M JHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3/yXa, YCHJIEHUE TApHUKOBOTO 3P (eKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bonmopon — amemeHT M mpocrtoe BewecTBo. Haxoknenue Boxopona B
npupojie, (u3NUecKUe M XUMHUYECKHUE CBOMCTBA, NPHUMEHEHHUE, CIOCOObI
noxydenus. Kucmorsl u comnu.

Monsipupiii  00bEM  ra3oB. Pacdy€Thl 1O XMMHYECKHM YpPaBHEHHUSIM.

dusnyeckue CBOWCTBAa BOJbl. Boma kak pactBoputesib. PacTBOpHI.
HacellieHHbIE M HEHACBILIEHHBIE PACTBOPLI. PacTBOPHMOCTH BEIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBaHMSI.
Ponp pacTtBOpOB B Ipuponae U B )KM3HM 4YelloBeKa. KpyroBopor BoAbl B NpUpOAE.
3arpsA3HeHHne NPUPOAHBIX BOJA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuneHui. Oxcunbl. Kiaccuduxanus
OKCHJIOB:  cojieoOpa3yromniie  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecoseoOpasytomue. Homenknatypa okcugoB. dDusznueckue U XUMUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukanuss ocHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHMN. PU3MYECKHE M XMUMHYECKHE CBOWCTBA
ocHoBaHui. [TonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. Ousndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHOocTM MetauioB H. H. bekerosa.
[Tonmy4yeHnue KUCIOT.

Commn. Homenknatypa coneil. @Pu3nyecknue 1 XMMUYECKUE CBOWCTBA COJIEH.
ITonydenue conen.

I'eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTAHUYECKUX COEIMHEHUI.

Xumuueckuii IKCnepumenm:



Ka4ECTBEHHOE OIPEJICIICHUE COAEPKAHMS KUCIOPOJa B BO3AYyXE, MOJTYyUYECHHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aUMOJCHMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUSA H
IpeKpalieHus ropeHus (moxapa), O3HaKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMHCAaHUE WX CBOWMCTB, MOJydYeHHE, COOWpaHUE, pACIIO3HABAHWUE W H3yUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HMCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB), HAOM0IeHHEe 00pa3lioB BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOCHHOCTEM pacTBOPEHUSI BEILECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOW J0JIE PACTBOPEHHOIO BEMIECTBA, B3AMMOJCHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ¥ KajblueM) (BO3MOXKHO MCIIOJIb30BAHUE  BHUICOMATEPHUATIOB),
UCCJIeIOBaHUE O0pa3l0oB HEOPraHWYECKHX BEIIECTB PA3IMUYHBIX  KJIACCOB,
HaAO0JII0/ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpaxX KHUCJIOT U HICIOYEH,
uzydyeHue B3aumojenctBus okcuna meau (II) ¢ pactBopom cepHOl KUCHOTHI,
KUCIIOT C METaJUlaMH, PEaKUUil HEWTpalv3aluH, IOJIYYCHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIa APYTMM W3 PACTBOpA COJIM, PEIICHUE
OKCIIEPUMEHTAJIBHBIX 3aJa4 II0 Teme «BaxkHenmue Kiacchl HEOPraHUYECKUX
COCIMHEHUI».

Hepuoanuyeckuit 3akoH u Ilepuoauyeckast cucreMa XHUMHYECKHX
iemeHToB JI. U. Mengeaeea. CtpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBbie TOMBITKKA KIacCUPUKAIIMU XUMHUYECKUX dJIeMEHTOB. [loHsaTHEe O
IpyINNax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M HIECJIOYHO3EMEIBHBIE METaJUIbI,
raJIOTeHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIEe 00pa3ytoT aM(pOTEPHBIE OKCHUJIbI
Y TUAPOKCUJBI.

[Tepnoanueckuii 3akoH. [leprnoanyeckas cucteMa XUMHUYECKUX JIEMEHTOB /l.
N.  MenneneeBa.  KoporkonepuonHas W JAJMHHONEpUOAHAsS  (HOPMBI
[lepnoanueckon cucrembl xumudeckux saemMeHToB JI. . MenneneeBa. [lepuobl
u rpynnbl. Ou3ndeckuil CMBICI IOPSIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHHe
AJIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuomnueckoit cucremnl J[. M. MenngeneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 €ro noJioxkeHuto B [lepuoauueckoit cucteme 1. . Menneneena.

3aKOHOMEPHOCTA HU3MEHEHHUS paguyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNnaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BuThs Hayku M npaktuku. . M. MenneneeB — y4€HbI U
IPaKJIaHVH.



Xumuyeckasi cBsizb. KoBaneHTHast (mosisipHass W HEMOJSIPHAsi) CBSI3b.
DIIEKTPOOTPUILIATELHOCTh XMMUYECKUX 3JIeMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHud.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIC  PEAKIIMH.
[Tponecchbl okucaeHus: 1 BOCCTaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3y4eHHe oO0paslloB BENIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE
TUAPOKCUIA LHUHKA C PACTBOPAMH KHUCJIOT M IIEJOYEH, MPOBEICHHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHCHHUS).

Mesricnpeomemmnle ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€l NpU W3YyYEHUHW XMMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIIOIb30BaHUE KaK OONIMX €CTECTBEHHO--HAYyUHbBIX
MOHATHUM, TaK U TMOHSITUH, SBISIIOIIUXCA CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OO0mre ecTecTBeHHO--HAyUHbIE TIOHITHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaJIU3, CHUHTE3, Kilaccudukauus, NEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKIH],
U30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SIEKTPUUYECKUN 3apsij, BEIIECTBO, TEIIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, (PU3MYECKUE BEIMYMUHbBI, €AUHUIIBI
M3MEpEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: poTocunTes, AbIXxanue, ouocdepa.

I'eorpadusi: armocdepa, rtugpocdepa, MHUHEpATbI, TOPHBIE TOPOABI,
MOJIE3HBIEC UCKOTIaeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYeCKas peakuust

[Tepunonnueckuit 3akoH. Ilepronnueckas cucreMa XUMHYECKUX AIIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHWH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOMAOB, Kajaus, KalblUd M HX
COCIMHEHUHW B COOTBETCTBUM C IIOJIO)KEHUEM DJJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBsI3U. THUIBI KPUCTANIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMNA KPUCTAIIIMYECKOW PEIIETKU U
BHJla XUMHYECKOM CBS3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOWCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuaeckux peakiuii Mo pa3InyHbIM pU3HAKaM (T10 YUCITY
U COCTaBy YYacCTBYIOIIUMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQdeKTy, o



M3MEHEHUIO CTETNEHEH OKHUCICHUS XHUMHYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsiTue 0 cKOpOCTH XUMHUYeCKOM peakuuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTreHHBIX M TeTePOTCHHBIX
peakuusx. [lonsitue o xkaranuse. [lonsiTue 0 XUMHUUYECKOM paBHOBeCHU. DaKTOPHI,
BIUAIONIME HAa CKOPOCTh XHMHYECKOM PEAKIUU U TMOJOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ pPEAKIMU,  AJICKTPOHHBIM  OayaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOM  pEAaKIIUU. CocraBieHue YpaBHEHU
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUM C  MCIOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust FNEKTPONTUTUIECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonel. MexaHu3m auccolMalii BEIIECTB C PAa3JIMYHBIMU BUIAAMU
xuMuueckoi cBsa3u. Crenens gucconuanuu. CUabHbIE U CIa0bIe SJIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBHs MPOTEKAHUSI PEAKIIUA HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHBbIE HMOHHBIC YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMM W cCcOJeil B CBeTe MPEJCTaBICHUNU 00 IJIEKTPOTUTHUECKOU
nucconannu. KauecTBeHHbIE peaku Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — META/VIOB UM HeMeTauloB (rpaduTa M aiMasza), CI0XKHBIX BEHISCTB
(xJopuaa HaTpusi), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW peakiuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAaKTOPOB, HCCIEIOBAHUE IJIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, IMPOLECCAa AUCCOUMALMUA KHUCIOT, IIEJI04Yed U COJeHn
(BOBMOKHO  UCIIOJIb30BAHME  BHUJEO MATEPHANOB), IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MNPU3HAKKM  MNPOTEKaHWUS  peakiuid  HOHHOro  OOMEHa
(oOpazoBanue ocajaka, BbIJCJICHHWE Tra3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIUMI
(ropeHue, peakiuu paslIoKEHUs, COCITUHEHUS), PacliO3HABaHUE HEOPraHUYECKHUX
BEIIECTB C I[IOMOIIBKD KAYECTBEHHBIX pPEAKUUMA HA HOHBL, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeraJuibl 4 MX COeAMHEHUS

OO6miass xapakTepucTuka rajoreHoB. (OCOOEGHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha MpPUMEpPE  XJopa
(B3auMoOJeiCTBHE € MeETallaMH, HEMeTajulaMH, LIejo4YamMu). XJIOPOBOAOPO/I.
ConsiHas KucnoTa, XUMAYECKUE CBOMCTBA, MOJYYEHHE, TPUMEHEHUE. JlencTBue



XJOpa W XJIOPOBOJIOPOAA HAa OPraHW3M YeJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HaXOXEHUE B IPUPOJIE.

Obmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3NYECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIUN KUCIOPOIa
U ceppl. XumMudeckue cBoicTBa ceprl. CepoBOIOpOJ, CTpOeHUE, (PU3UUYECKHE U
XUMUYeckue cBOMCTBA. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, (QuU3HUECKHE ¢ XUMHUYECKHE CBOWCTBa (00mmMe Kak
MpECTaBUTENS Kjacca KHUCIOT M crhenuduueckue). XUMUYECKHE PEaKIHH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHOco0a MOJY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucnoThl. Colii CEpHOI KUCIIOThI, KAUECTBEHHAs! PEaKI[Us Ha
cynabdar-uoH. Haxoxaenue cepel u €€ COCIWHEHUH B mpupoae. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpelbl COENWHEHUSMU Cephl (KUCIOTHBIC JIOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALLICHUS.

OO6miast xapaktepucTuka 3JIeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, PACHPOCTPAHEHHUE B MPHUPO/IE,
¢usnyeckue U XuMudeckue cBoicTBa. KpyroBopot a3ora B pupoae. AMMHUak, ero
¢uznyecKkue U XMMHYECKHUE CBOMCTBA, MOMy4YeHHe U mpuMeHenue. Coiu aMMOHMS,
ux pu3NUECKre U XMMUYECKHE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas: peakiiys Ha
MOHBl aMMOHHS. A30THas KHCIIOTa, €€ mojyuyeHue, (GU3MUeCKHue U XUMHUYECKHE
cBolicTBa (00mIME Kak TMPEACTABUTENsl Kiacca KUCIOT M CHelupUYecKue).
Hcnonb30BaHWe HUTPATOB H COJEH aMMOHHMS B KadeCTBE MHMHEPATbHBIX
ynoOpeHuii. XuMHUYeCcKoe 3arpsi3sHEHNE OKPYKAIOUIEH Cpellbl COSTUHEHHUSIMH a30Ta
(KUCTIOTHBIE JOXKIM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajutoTpornHbie Moaudukauu (ocdopa, duzmdeckne M XUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GU3MUESCKHE U XUMHYSCKHAE CBOMCTRA,
noxydyeHue. Mcnonp3oBanue pocaToB B KAUYECTBE MUHEPAIBHBIX YIOOPEHUH.

Ob6mas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKHUCICHHUA.  YTIEpOJ,  aJJIOTPOIHBIC
MoauUKAIMK, PACIpOCTpaHEHUE B TPUPOAE, (PU3NYECKHME U XUMHUYECKHE
cBoricTBa. Ancopomus. Kpyrosoport yriaepona B npupozae. OKCuanl yriepojaa, ux
du3nUeckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKMBBIC OpPTaHU3MBEI,
MOJIyYeHUE M TMPUMEHEHHE. DKOJOTMYeCKHe MpOoOJIeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza riao0anbHOTO TOTEIUICHUS KIWMaTa, MapHUKOBBIN
addekT. YroapHas KUCI0Ta U € colau, X (GU3NYSCKHEe M XMMHUYCCKUE CBOMCTBA,
nojfydyeHue W mnpuMeHeHHe. KadecTBeHHas peakmuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanne xkapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.



[TepBoHauanibHbIE TOHATUSA 00 OPraHUYECKUX BEILIECTBAX KaK O COEAUHEHUAX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHUJICH, 9TaHOJ, TIIUIEPUH, YKCYCHAs KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOJHBIA Tra3, HEPTH),
IPOJAYKTHl UX TMepepaboTku (OCH3WH), WX POJb B OBITY M MNPOMBIIIJICHHOCTH.
[TonsiTrie 0 OMONOTUYECKN Ba)KHBIX BEIIECTBAX: XKUPAX, OCNKAX, yriIeBoIaX — U UX
poiii B KM3HM 4eJOBEKa. MarepuallbHOE €AMHCTBO OpPraHWYeCKHX M
HEOPTaHUYECKUX COCAUHEHHU.

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWCTBa, IOJyYE€HUE U
npumeHenne. CoenwHeHHsT KpeMHUs B mpupoae. OOmme mnpeacraBieHus 00
okcusie kpemuusi (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HCIOJIb30BAHUE B
ObITY, B MPOMBILIUICHHOCTU. BakHeillne cTpouTeNbHbIE MaTepuaibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl G€30MacHOro HCIOJIb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm

U3y4YeHHE 0Opa3I[OB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPHU-UOHBI U HAOJIOJEHHE NMPU3HAKOB
X MPOTEKAHMS, OMBITHI, OTpaxaromue (U3NYECKUEe W XHUMHYECKHE CBOMCTBA
TaJIOTEHOB U WX COCJAMHEHHM (BO3MOKHO HCIOJIB30BAHUE BHUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMu XJOpUIOB (TaJOT€HHUIOB), O3HAKOMIIEHHE C
oOpazuamMu  ceppl U €€  COCAMHEHUAMHU  (BO3MOXKHO  HCIIOJIb30BaHME
BUJIEOMATEpUAIOB), HAOJIIOJICHUE Tpollecca OOyIIIMBaHUS caxapa MoJl IeHUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCIIOTBI, HW3YYEHHE XHMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBE/ICHNE KAUECTBEHHOM peaKIuu Ha CyJbdar-
WOH U HaOJIOJIeHWEe TpH3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (DU3UYECKUMU
cBOMCTBaMH a30Ta, (ochopa M MX coequHEHUH (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (PocOpHBIX yI0OpeHuil, moJydyeHue,
coOMpaHue, pacno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, NPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMS U (Ppochar-uoH U M3ydeHne NMpU3HAKOB
UX IPOTEKaHUsl, B3aUMOJICMCTBUE KOHLIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moienen
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QyiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W
YCTPOWCTBOM MPOTHUBOTa3a, MOJIyYCHHE, COOMpaHNEe, Paclo3HABAHUE W U3YYCHHE
CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEICHUE KAaUYeCTBCHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl U H3YyUYCHHE TIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIIMEH CHUIUKATHOM MPOMBIIIJICHHOCTH, PEIICHUE JKCIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUIbl U UX COCTUHEHUS.

MeTaiibl 4 UX COEIMHEHUS



OO6mrast XxapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux TnoJiokeHus B llepuogmueckod cucreme xumuyeckux diemeHtoB [, .
MenpneneeBa u ctpoeHus: arToMoB. CTpoeHue mMeTamuioB. Mertammyeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTA/UIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HaIpsHKEHUN MeTauioB. @U3NYECKHe U XMMHUYECKHE CBOMCTBA MeTaiioB. O0mue
CIocOoObl TONMy4YeHHs] MeTauioB. [loHsATHE O KOPpPO3UM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTajib, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[llenounsie mMeTamipl: nonoxkeHue B llepuognueckon cucrtemMe XMMHYECKUX
anemeHTOB . 1. MenaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXKJICHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpUMepe HAaTpus U Kanus). OKcuiael u
TUAPOKCUIBl HaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCIMHEHU.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMidi M KalbLIMH: IIOJIOKEHHE B
Ilepnogmueckon cucreme xuMmuueckux smeMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, Hax0XJAeHHUE B npupoje. Duzndecknue u XUMUYECKUE CBOMCTBA MATHUS
U Kanplusa. Baxseimue coeauHEHUs Kaibluig (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOKI €€ YCTpaHEHHUS.

AJIFOMHUHUNA: NIOJIO)KEHUE B [leproinueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpoeHUE aToOMa, HaxOKJICHHWE B mnpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIIA
AITFOMUHUS.

Keneso: monmoxenue B [leppoanyeckor cUCTEME XUMHUYECKHUX JIEMEHTOB /l.
. MenpgeneeBa, CTpoeHME aroMa, HaxoXAeHUWE B mpupoae. dusnueckue u
XHUMHUYCCKHE CBOMCTBA jxese3a. OKcuapl, THApOKCHIbl U coiu xxenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOWMCTBAaMHU, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIIA
KaJIbIIUS W HATpusi C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
VCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOIE
(BOBMOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHAIIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, KajabllMsl, aJlOMUHUA, [IMHKA, JKeJlie3a
(IT) u xeneza (I1I), meau (1), HaGnrOEHNE W OMTUCAHUE TPOIECCOB OKPAITUBAHUS
IJJAMEHU WOHAMU HaTpHsl, KaJlus W Kaiblusad (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THUAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1ad Mo TeMe «BaxkHenime
METaJUIbl U KX COCTUHEHUS».



XHMUA M OKpY KaIoLIas cpeaa

BemecTtBa m marepuanbsl B IIOBCEAHEBHOM »XKU3HM YeloOBeKa. besomacHoe
WCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momomb mpu
XUMHUYECKUX 0XKOTaX U OTPaBJICHHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolled cpenbl (TpenenbHas IOMyCTHMAast
KOHIIeHTpanus BeecTs, aainee — [1JIK). Ponb xumun B pelieHuu 3KOJ0THYECKUX
pOOJIEM.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpasIloB MaTepUalioB (CTEKJO, CIUIABHI METAJUIOB, MOJIMMEPHbIC
MaTepHuabl).

Mescnpeomemmunie ceasu

Peasmszannss MeXnpenMETHBIX CBSI3€M NPH HM3yYEHUM XMMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIIOJIb30BAHME KaK OOUIMX €CTECTBEHHO-HAYYHbIX
HNOHATUMN, TaK U MOHATUHN, ABJSIOUMXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O ITUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE TMOHSATHA: HAyYHbIM (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KilacCcU(pUKalus, NEPUOJUYHOCTh, HaOIIOAECHUE,
DKCIIEPUMEHT, MOJEIUPOBAHNE, H3MEPEHHUE, MOJENb, SBJICHHUE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

®u3uka: Marepusi, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PAaTUOAKTUBHOCTh, MOJEKYJA, 3JIEKTPUUECKHN 3apsil, MPOBOJHUKH,
HOJYIPOBOJHUKHU, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeJ0, O0BEM,
arperaTHOe COCTOSIHUE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIulaBbl, (pU3MYECKHE BEIUYMHBI, €AUHMIIBI U3MEPEHUs, KOCMHYECKOe
MIPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COMHIIE.

buonorusa: ¢orocunres, npixanwe, O6mocdepa, IKOCHUCTEMA, MHUHEPAIHHBIC
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpANbI, TOPHBIE MOPOJBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PpE3yJbTaThl OCBOEHHUS MPOrPaMMbI OCHOBHOTO  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOie OOy4YeHHS XMMHHU B €IMHCTBE Y4YEOHOH U
BOCIHUTATEIBHOMN NIESITEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHSATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TIOBEJICHHS W CIOCOOCTBYIOT MpoleccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMATM3ALUN O0YHAOIITUXCS.

JIMUHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4arouimxcs
PYKOBOJICTBOBaTbCS  CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIIMpEeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NaTPpHOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
U HAy4YHOMY HACIEIUI0, TOHMMAaHUS 3HAYCHUS XUMHUUYECKONM HAayKUu B JKHU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAaJAETh JOCTOBEPHON HMH(pOpManuen o
MEePEOBbIX JIOCTMXKEHUSIX M OTKPBITUSX MHUPOBOM U OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIMTAHUS:

NPEACTAaBICHUS O COLUMAIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJIJICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIENOBATENbCKOM, TBOPUECKOW M JIPYTUX  BHJAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM MESITENIbHOCTU MpH
BBITIOJIHEHUU YYEOHBIX, TO3HABaTEIbHBIX 3a/1a4, BBITIOJIHEHUH XUMHYECKHX
AKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MMPOCKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW JesATEIBbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJICHHE U TMOCTYNIKM CBOMX TOBApHUIIEH ¢ TMO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 NO3HAHMS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEUIECTBE M XUMHUYECKON peaKivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABIISIONIUE
OCHOBY JIJI1 TIOHUMaHUs CYIIHOCTH HAYYHOU KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJUMBIE HJII OOBSICHEHUS HAOIIOAACMBIX MPOILIECCOB U SBJICHUM,
MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKON KYJIbTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSATENIBHOM paboThl ¢ y4YEOHBIMM TEKCTaMH, CIIPABOYHOMN



JUTEPATYpPOH, JOCTYMHHIMH TEXHUYECKHUMH CPEACTBAMU HUH(POPMAITMOHHBIX
TEXHOJIOTHUH;

WHTEpeC K OOYYCHHIO W TO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEeA0BATEIbCKON
NeATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIEHHOCTH U YPOBHS OOyYECHUS B
JlaJbHEHIIEM;

4) opMupOBaHHUS KYJIbTYPbI 310POBbI:

OCO3HaHWE€ IIEHHOCTH J>KU3HHU, OTBETCTBEHHOTO OTHOIICHUA K CBOEMY
310POBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEACTBUU U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJICHUS aJKOroJisl, HAPKOTUKOB, KypEHHS]),
HEOOXOJUMOCTH COONIOJICHUS] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOr0 BOCIIMTAHUS:

HMHTEpEeC K MPAKTUUCCKOMY M3YYCHHUIO PO EeCCHil U TPyIa Pa3IudHOTo poja,
YBOKECHUE K TPYAy U pe3yJbTaraM TPYAOBOWU NESATEIBHOCTH, B TOM YHCJE Ha
OCHOBE TMPUMEHEHHUSI MPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BHIOOP
WHIMBHUIYaJTbHONW TPACKTOPUHU IPOJIOKEHUS 00pa30BaHus ¢ yUETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XHMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIemHon Tpo(eccuoHanbHON NEeSITEIPHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHU,
TOTOBHOCTH aJaliTUPOBATHCS B TPOPECCUOHATILHON CpeEJIE;

6) 3K0JIOrH4ecKOro BOCIIUTAHHA:

DKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHHUE K NPUPOJC KaK HCTOUYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHUS, TIOHMMAaHUE 1IEHHOCTH 3J0pPOBOTO U
O0e3zonacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
paBUJI OE30IMaCHOTO TTOBEICHUS TIPH pabOTe ¢ BEIIECTBAMH, a TAKYKE B CHUTYaIIHX,
YIPOKAIOIIMNX 3JJ0POBBIO U KU3HU JIFOJIEH;

CITOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble MPU HW3YYCHHH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeW MTPUPOTHON CPEAOU, JISI TIOBBIIECHUS
YPOBHSl  DKOJIOTMUECKOW  KYJBTYphI, OCO3HAHHMS TJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMeTHBIX PE3yIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PECHHsI OOIIEHAYYHBIE TOHATUSA (3aKOH, TEOpus,
MPUHITUT, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeAMETaxX W MO3BOJISIOT Ha
OCHOBE 3HAHMH M3 ITUX MpeAMEeTOB (OPMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOM



HAay4YHOW KapTHHE MHPA, U YHUBEpCaJIbHbIC yUeOHbIE NeWCTBUS (ITI03HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpble 00€CrneunBalOT (GopMUpOBaHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHUSl HCIOJIb30BATh MPUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOEHUU
3HAHWI: pacKphIBaTh CMBICT XMMHYECKUX TMOHSTHH (BBIIENATH MX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHUS I OOBSICHEHUS OTAEIbHBIX ()aKTOB U SIBJICHHH, BEIOMPATh OCHOBAHUS U
KpUTEPUHU ISl KJIaCCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHYECCKUX PEaKIIHA,
yCTaHABJIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTUUECKHE PACCYXKIEHUSI (MHIYKTUBHbBIC, JEAYKTHUBHBIC, TI0O aHAJIOTHUH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCE IO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJI3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJ DJIEMEHTAa), XUMH4Yeckas (opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX TPEJCTABICHUN BBISBISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC
MPU3HAKH M3YyYaeMbIX 00BEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3U W
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble ucciienoBarebckue 1eiiCTBUSA:

YMEHHE UCIOIb30BaTh IMOCTABJIEHHBIE BOINPOCHI B Kauy€CTBE MHCTPYMEHTA
MO3HAHWA, a TakXKe B KadyeCTBE OCHOBBI id (OPMUpOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOpPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd W IPOBEICHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HablomaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHPOBATH 0000IICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEpKAHUS, CIPABOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IWyHble METOJBI U 3alpOoChl MPU MOUCKE U OTOOpE
UHPOpMALlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX JUIsl BBINOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 OIpPENEIEHHOIO TUIA, TPUOOPETEHHUE OIIbITA B
o0JacTl UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOT'O HUCIIOIb30BAaHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpecTaBiICHUsS HHGOPMALIUU U
WUIIOCTPUPOBATh pEIIaeMble 3a/Jayd  HECJIOKHBIMM CXEMaMH, JuarpamMmami,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIOJIb30BaTh U AaHAJU3UPOBAaTh B Ipolecce YydyeOHOHl u
MCCIIEIOBATENILCKON NEATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIICHHOCTH,
CEJIbCKOT0 XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpeJbl.

KoMMmyHukaTHBHBIC YHUBepCcaJbHbIe YueOHbIe 1eiiCTBUS:

YMEHHs 3a/aBaTh BONPOCHl (B Xojae aAuamora W (WiM) AUCKYCCHUH) IO
cymectBy  oOcykmaeMol  TeMbl, (OPMYJIHpPOBATH  CBOU  MPEMJIOKECHHS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHHUSI  NPEACTaBIATH  IMOJIYYEHHbIE  pe3yJbTaThl  I[103HABATEIBHOU
JESTEIbHOCTY B YCTHBIX UM IUCBMEHHBIX TEKCTax; JeJlaTh IPE3EHTALUI0
pE3yNbTaTOB BBINOJHEHUS XMUMHYECKOTO IKCIIEpUMEHTa (Ja0OpaTOPHOIO OIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEeIbHOM M HMCCIIEOBATENbCKOM  JNEATENBHOCTH  MPU  PEIIEHUU
BO3ZHUKAIOIIMX MpOOJIEeM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COTJIACOBAHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOPJAWHALMS
COBMECTHBIX JEHCTBUM, ONPENEIICHHWE KPUTEPUEB IO OLEHKE KadyecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PerysiTuBHbIEe YHHBepcaJIbHble y4eOHbIe 1elCTBUA:

YMEHHE CaMOCTOSITENIBHO OINpPEAENATh LeNIU JEeATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeILHOCTD, BRIOUPATh Hanbonee 3(ppeKTuBHBIC CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTABJISITH WJIH KOPPEKTUPOBATh
IPEIJIOKEHHBI QJITOPUTM  JEHUCTBUW NIPU  BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaxX — BELIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO DPE3YyJIbTAaTa 3asBJICHHOM LEIU, YMEHHE
UCI0JIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble€ B YCJIOBUM 3aJJaHUH.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
collepKaHMs, YCTAHOBJEHHOTO JAaHHOW (enepanbHOM padoyeil mnporpaMMoHu,
BBIJICTISIIOT: OCBOCHHBbIE OOYYaIOIMMUCS Hay4dHbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBUl, crnenupuueckue Uil TPeAMETHOW o0mactu  «XUMHUS», BUIBI
NEATEIBHOCTH IO  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HHTEPIPETalNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K koHiry oOyuenust B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XUMHUYECKasi pPEakius, Kiaccuukanus peakuuid: peakiuu
COCAMHEHUs, PEaKUUU PAa3JIOKEHUs, PEAKUWHU 3aMEIICHUs, PpPEaKUUu
o0OMeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3 (PEKT peakiuu,
SIpO aToma, DJEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTallb, PaaAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MAaccoBas JM0Js BEIIECTBa
(IporeHTHasE KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJIUKY JJi1 COCTaBlieHUs (Hopmy
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA;

e OMNpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COECAUHEHUH I10
dbopmynam, BHI XUMHUYECKON CBsi3M (KOBaJIeHTHAasT W WOHHAs) B
HEOPTraHMYECKUX COCIUHEHUSAX;

e packpbiBaThb cMmbica Ilepumonanueckoro 3akoHa JI. M. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPaHEHWs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

e OMNKCBHIBATh U XapakKTepu3oBaTh TabiuuHyro ¢dopmy Ilepuoandeckoi
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3finuaTh TOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpymnmna (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCHUTH OOO3HAUCHUS, KOTOPhIE HMEIOTCS B
tabiauie «llepumognueckass cucTteMa XuMHUYECKHX dnemeHTtoB J[. .
MenzaeneeBa» ¢ YHCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee Yrciio dJIEKTPOHOB
U pacrpeiesieHHe UX M0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECCTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B pEaKIuu
BEILIECTB, M0 TETIOBOMY A (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMUCAHKE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKUX [MPEBpALICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAaccChbl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOrOo »dJeMeHTa T0 QopMmyIie
COEIMHEHHSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSTh OCHOBHBIC OINEPALMU MBICIUTEIBHON JEATEIbHOCTU — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMATH3allrio, KJIaCCU(PHUKAIIUIO,
BBISIBIICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3yYEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKlHil, eCTeCTBEHHO-HAyYHBbIE METO/IbI
MO3HAHUS — HAOIIOAEHUE, W3MEPEHHE, MOJEIUPOBAHHUE, HKCIEPUMEHT
(peaJIbHBI 1 MBICIICHHBIN );

cledoBaTh  IpaBWJIaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOW U
nabopaTOpHbIM 00OpY/IOBaHHEM, a TakKe TMpaBWiaM OOpaIIeHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITIOJHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OIBITOB M0 TOJYYEHHUI0 W COOUPaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
PAacCTBOPOB C ONPEAECIEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BENIECTBA,
IJAHUPOBAaTh W MPOBOJUTh  XUMHUYECKHE  DKCIEPUMEHTHI MO
pPacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(makmyc, dheHondTanenH, METUIIOPAHK U IPYTHE).

K xonity oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacCKpbIBATh CMBICII OCHOBHBIX XUMHYECKMX MOHATHUM: XUMHUYECKUU
JJEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCJICHUS, XUMHUECKasi peaKlusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PQeKT
peakuuu, MOjJb, MOJSIPHBIE  00BEM,  pacTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTBI, J3JEKTPOIUTHYECKAS IUCCOLMALUA, PEAKUHUH HOHHOI'O
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBEcHE, OO0paThuMmble U



HEOOpaTUMbIE pEaKINK, OKUCIUTEIHPHO-BOCCTAHOBUTEILHBIC PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
ajoTponus, aMmpOTEepHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, TMpeaebHO JOIMyCTUMast
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh ATU NOHSATHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAIICHUN;
WCIIOJIB30BaTh XUMUYECKYI0O CHMBOJIMKY IS COCTaBICHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, NPUHAMJIECKHOCTh BEHIECTB K
onpenenEHHOMY KJacCy COEIUHEHHM 1o (opmynaM, BUI XUMUYECKON
CBs3U (KOBaJeHTHas, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COCMHEHUSX, 3apsAJ]l MOHA MO XUMUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUU, TUI KPUCTATUTMYECKON
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuogumueckoro 3akona JI. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIUChIBATh W XapaKTepHU30BaTh
Tabmmunyto ¢opmy Ilepuoanueckoil cUCTEMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «mobodyHas
noarpynna (b-rpynma)», mamele W OOJBIIME TEPHOJLI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEIOTCA B MEPUOJMYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenerieHue WX 10 DJIGKTPOHHBIM CJIOSIM), OOBICHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U WX COCIAMHEHUUN B
npejenax MaiblX MEePUOJ0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS MX
aTOMOB;

KJIacCU(PUITMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHenu(PUUIecKue XUMHYECKHUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPaBHEHHUS JJIEKTPOJUTUYECKOM JHUCCOUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHUS peEaKluid, MOATBEPKIAIOMUX CYIECTBOBAHUE
TCeHETUYECKOU CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKppIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITU
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKiuii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHYECKHX IMPEBPALICHUI B Pa3IAIHBIX
YCITIOBHSX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJCKYJSIPHYIO W  MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTOo »dJeMeHTa 1o (opmyre
COEIMHEHHSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUECKON PeaKIInH;

coOmo/laTh  MpaBWia  TOJb30BaHMS ~ XUMHUYECKOM  TOCyIoll U
7a00paTopHbIM  O0OpYyJIOBaHMEM, a TakKe IMpaBWia OOpAICHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB IO TOJYYEHHI0 M COOUpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U yTIEKUCIOTOo Ta3a);

IPOBOJUTh  PEAKIMM, TOJTBEP)KIAIOIIME  KAYeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
noaua-, kKapOonar-, (ocdar-, cummkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHbl aMMOHHUS ¥ HMOHBI HU3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlUH MBICTUTEIBHON NEATCILHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, O0O0OIEHHE, CHCTEMAaTHU3allii0, BBISBICHUE
MIPUYMHHO-CJICACTBEHHBIX CBSI3eH — IS M3YyYCHHsI CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbIi U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonuyectBo yacos
Ne HaumeHnoBaHue pa3neiioB u DiieKTpoHHbIe (HudpoBbIe)
KoHTpoJsbHbIE IMpakTuyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMHYECKHE MOHSITHUSI
XuMus — BaxHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' IIPaKTUYECKOMN 1eATEIIbHOCTH https://m.edsoo.ru/7f41837c

YyeJsioBeKa

12 BemecTBa 1 xumMmuueckue 15 1 bu6nmmorexka [IOK

' peaKuum https://m.eds00.ru/7f41837¢c

Hroro no pazgeny 20

Paznen 2. Baxueiimue npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
91 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [IOK

' 00 oKcuIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilondrue o kuciaorax 8 1 bubmuoreka [IOK

' M COJIAX https://m.eds00.ru/7f41837¢
53 Bona. PactBopsr. [lonstue 06 5 1 1 but6mmoreka [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuoteka [IOK

' HEOPraHUYECKUX COEAUHEHUIN https://m.edsoo.ru/7f41837c

Hroro 1o pa3aeny 30

Pa3nen 3. [lepuoanyecknii 3axon u [lepuoguueckasi cucrema xumudeckux 3jeMenToB Jl. U. MenaesneeBa. CTpoenne aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bu6mmoteka [IOK

31 XHUMUYECKHX deMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMH4ecKas CBSI3b.
3.2 OKHCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKIIUN
bubnuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uudposBbie
Ne i/ P Konrpoabsubie | IlpakTuyeckue (uubp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoTbI padoThbI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIMH
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 1 bu6nuoreka LIOK
' OCHOBHBIX pa3ieJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka LIOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIIUS. 8 1 1 bubnnoreka [IOK
' XHMMHUYECKUE pEeaKluU B pPacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemeraiibl 1 MX COeAMHEHUSA
21 OO0m1as xapakTEPUCTHUKA XUMUYECKHIX 4 1 bubanoreka [IOK
' aneMeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as xapakTEPUCTHUKA XUMUYECKHIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 brbnmorexa LIOK
' PYHIHL- 2-€p https://m.edsoo.ru/7f41a636
COE/IMHEeHUS
OO011ast XapaKTepPUCTHKA XUMHYECKUX
2.3 Z-)JIeHl\ieHTO]f VA-1I“) nbl. A30T, hocdop u ux 7 1 bubamorexa [TOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTUKA XUMUYECKHX
2.4 BJ'IeHl\ieHTOII: IVAI-)F L. YTIIEpPO U 8 1 2 brbmmorexa [OK
' . PYHIEL poat https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COETUHEHUS
Hroro mo pazneny 25



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

Pa3gen 3. Mera/liibl M BX COeMHEHUS

. bub6mmoteka [IOK
31 Ob1pte CBOACTE METANIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTamibl U KX COEIUHEHUS 16 httos://m.edsoo.ru/ 741636
Htoro no pazgeny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
bubnuorexa [JOK
41 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
PesepBHOC Bpems 3 bubmorexa [TOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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

HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
DJIEKTPOHHBIE JomamHee
Ne undposBbie 3ajaHue
Tema ypoka eJib YPOKa
n/n P it P oOpa3oBaTe/ibHbIE
pecypchbl
PackpwIiBaTh posb XMMHH B IPUPOJIC IL1
11 [Ipeamer xumun. Ponbs XuMuu B )KU3HU ¥ JKM3HHU 9eJIOBEKa, 68 CBS3b C bubnuorexa [JOK
yenoBeka. Tena u BemecTsa JAPYTUMH HayKaMH. https://m.edsoo.ru/ff0d210c
JlaTp noHsATHE O METO/IaX U3yUYEHUS bubnnorexa [IOK 11.2,3
2/2 [Tonsatue o MeTogax MO3HAHUS B XUMUU
XUMHU https://m.edsoo.ru/ff0d227e
[TpakTtryeckas pabota Ne 1 «IIpaBuna
. [To3HAaKOMUTH C MTpaBUIIAMU
paboThl B 1a00OpaTOPUU U IPUEMBI R bubnnoreka [IOK
313 0e30macHOCTH U puéMamu padoThI
oOpaitieHus ¢ 1abopaTOPHBIM . https://m.edsoo.ru/ff0d23dc
B XMMUYECKOHU JJ1ab0paToOpuHu.
000pyI0BaHUEM
Hauarts hopMupoBanue noHsITHi 0 1.4
Yucteie BemecTBa U cMecu. CiocoObl opmrp bu6nunotexa [IOK
4/4 . XUMHYECKHX SIBICHUIX, X
pas3aeneHus cMecen . https://m.edsoo.ru/ff0d26ca
OTIUYHIA OT PU3NIECKUX.
[TpakTudeckas pabora Ne 2 «Pasznencuue
5/5 c pece" (Ha . epe o4nc " [TprMeHATH 3HaHUS HA IPAKTUKE bubmorexa LIOK
Mecel (Ha mpum YUCTKU
. puMep P P https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COJH)»
BBectu nonsATHe 0 3HaKax bubnmnoreka [IOK ILS
6/6 ATOMBI U MOJIEKYJIBI
XUMHUUYECKHUX DIIEMEHTOB. https://m.edsoo.ru/ff0d2a6¢c
BBectu moHsTHE 0 3HAKAX I.6
XuMHYecKUe dJIEMEHTRI. 3HAKU Bbu6nunoreka [IOK
717 XUMUYECKHUX DIIEMEHTOB.

(CMMBOJIBI) XUMHUYECKHX DJIECMEHTOB

O3HaKOMUTH yYaIIUXCS CO

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

cTpykrypoii [lepuoauueckoi
TaOJIULIBI.

JlaTh niepBbIe IPEICTABICHHMS O bubinmoreka [LIOK I1.7
8/8 [IpocThie U CIIOKHBIEC BELIECTBA
XUMUYECKHUX (OopMyIiax. https://m.edsoo.ru/ff0d2a6c
[To3HaKOMUTH y4yaluxcs ¢ aTOMHO- bubnuorexa [JOK
9/9 ATOMHO-MOJIEKYJISIPHOE YUCHUE
MOJEKYJISAPHBIM YYEHUEM https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. I1.8
. ITo3HaKOMUTB ydaluxcs ¢ bubnuoreka [LIOK
10/10 Xumudeckas popmyina. BaneHTHOCTD
IIOHATUEM BaJICHTHOCTh https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
®opMUPOBATh YMEHHUS BBIYUCIIATD IL.8
1111 OTHOcuTeNnbHAs aTOMHAs Macca. bubnnoreka [IOK
OTHOCHUTEJIbHYIO MOJIEKYJISIPH
OTHOCUTENBHAS MOJICKYJISIpHAS Macca maccy O YIPEYIO https://m.edsoo.ru/ff0d323c
@opMUPOBATh YMEHUS BBIYUCIATH I1.8
12/12 MaccoBas 10J11 XHMHYECKOT0 dJIeMEeHTa MACCOBYIO OITIO XHMHICCKOTO bubmuorexa [JOK
B COeTMHECHNH o https://m.edsoo.ru/ff0d350c
3JIEMEHTAa 10 GOPMYIIe COeTUHEHHS
13/13 KonuuecTBo BemecTa. Mosb. dopMUpPOBATH YMEHHUS BBIYUCIISTH bubnnoreka [IOK IL18
Momnspnas macca MOJISIPHYIO MAcCCy BEILIECTB https://m.edsoo.ru/ff0d5230
14/14 duznyeckue U XUMHUUECKUE SIBICHHUS. dopmMHUpoBaTh YMEHUS bubmuoreka [LIOK I1.9
XUMUYECKas peaKIus KJIacCHU(pULIUPOBATH SBICHUS https://m.edsoo.ru/ff0d37fa
15/15 [Tpu3Haky 1 yCIOBUS IPOTEKAHUS PaccmoTtpeTs npu3HaKy U yCIOBUS bubmuoreka [LIOK I1.9
XUMUYECKUX PEaKLUn XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16/16 3aK0H COXpaHEHHs MACChI BEIIECTB. CdopmupoBath npecTaBICHUE O bubnmnoreka [IOK I1.10
XHUMHUYECKUE YPAaBHEHUS XUMHUYECKOM YPABHEHUH https://m.edsoo.ru/ff0d3b88
Brrunciienust koimuecTBa, MacChbl ®opmMupoBaTh YMEHUS IPOBOIUTH I1.20
17/17 BELIECTBA 10 YPABHEHUAM XUMHUYECKUX aczéTri 1o ZBHCHI/IIOP " bubmorexa LIOK
B . yp p vyp https://m.edsoo.ru/ff0d5708
peakuui XUMUYECKON peaKuu
18/18 Kiaccugukanusi XaMHIECKUX PEaKIii JlaTh NOHSITHE O PEaKIUuu bu6mmoreka ITOK IL11

(coenuHeHUs, pa3JIOKEHUS, 3aMEIICHHS,

Pa310XKEHUA, COCAUHCHUA,

https://m.edsoo.ru/ff0d3f34
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oOMeHa)

3aMelleHns, oOMeHa

. 3aKpenuThb, MOBTOPUTH U 000OIIUTH Koncnekr
M. B. JIoMOHOCOB — y4€HBIN-
3HaHUS y4daluxcs O bubnnoreka [IOK
19/19 sHumKIoneauct. Ooooenue u
. IIEPBOHAYAJIBHBIX XUMHUYECKUX https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUI
TIOHSATHUSAX
Kontponbnas pabota Nel o teme . bubnnoreka [IOK
20/20 P P KoHTposb 3HaHMi 1
«BemniecTBa 1 XMMUYECKUE PEAKIIU https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. Cocras I1.12
21/1 Bo3ayxa. Kuciopox — 3ieMeHT u PaccMoTpeTh cocTaB BO3ayxa Bubmorexa ITOK
yxa. P P X https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
PuU3nYECKUE U XUMUYECKUE CBOMCTBA IL.13
Paccmotpets Qusnyeckue u bubnnoreka [IOK
22/2 KUCIIOpoa (peaKIuu OKUCICHHUS, .
XHMHYECKHE CBOMCTBA, KUCIOPO1a https://m.edsoo.ru/ff0d4614
ropenue). [Toastue 06 okcumax
CriocoObI MoTy4eHUs KHCIOpOo/ia B . IL13
PaccmoTpeTs cBOMCTBA, MOTyUYEHUE bubmuorexa [JOK
23/3 71a00paTOpUU U MPOMBIIIEHHOCTH.
Y PacIO3HaBaHHUE KUCIOPOa https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kuciopoaa
dopMupoBaHUE YMEHUI I1.9
TemoBoit 3 pexT xumuueckon pPacCKpbIBaTh CMBICII OCHOBHBIX
oa/4 peakuuu, MOHITHE O TEPMOXUMHUYECKOM XUMHUYECKUX TOHSTUM: bubmuoreka [LIOK
YpaBHEHUH, FK30- U IHAOTEPMUUYECKHUX TEPMOXHUMHUYECKOE YPABHEHHUE, https://m.edsoo.ru/ff0d4790
peaKImsIx 9K30- ¥ SHIOTEPMHUECKUX
peaKIusIx
TormmBo (HedTh, yroiabs U METaH). PaccmoTpeTs criocoOsr KOHCIEKT
25/5 3arps3HeHne BO31yxa, CIIOCOOBI €r0 [IPEIOTBPAIIEHUS 3arPA3HEHUS bubmorexa LHOK
P yx, peaoTBpatt P https://m.edsoo.ru/ff0d4c4a
MPEOTBPALICHUS BO3/IyXa
[IpakTudeckas padora Ne 3 mo Teme [TomyunTs B Ta0OpaTOPHBIX
Bbu6nunoreka [IOK
26/6 «[Tony4yenue u coOupanue KUciopoza, YCIIOBUSAX KUCIOPOJ U U3YUUTH €T

W3y4YEHHUE €r0 CBOMCTB)

XUMHYECKHUE CBOHCTBA

https://m.edsoo.ru/ff0d4ae2
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27/7 Bonopoa — snemeHT u npocroe PaccmoTpeTs HaxoxaeHue bubnuorexa [JOK I1.15
BelecTBo. HaxoxaeHnue B npupoie BOJIOPOJIa B IPUPOJIE https://m.edsoo.ru/ff0d4dd0
28/8 duzHYeCcKre U XAMHYECKHE CBONCTBA PaccmotpeTs husnveckue u bubmunorexa LIOK IL.15
Bojopoa. [Ipumenenue Bonopoaa XMMHYECKHE CBOMCTBA BOAOPOJA https://m.edsoo.ru/ff0d4dd0
®opMUpPOBATE YMEHUS I1.16,17
29/9 IToHsTHE O KUCIOTaX U COJISIX Kﬂaicmgnun OZZITL bubnmorexa [IOK
P https://m.edsoo.ru/ff0d5002
HEOpPraHMYECKUE BEIeCTBA
30/10 Crioco0bI IOTy4eHHS BOAOPOIa B PaccmoTpeTs nosyuenue u bubnnoreka [IOK IL15
nabopaTtopuu pacro3HaBaHue BOJIOPOIa https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padorta Ne 4 o Teme [TomyuuTs B 1a00pPaTOPHBIX
31/11 «[Tonyuenue u cooupanue BogopoIa CIIOBUSX BOAOPO/I Y U3YUUTH €r'0 bubnnorexa [IOK
7 P PO, Y po. i https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY XUMHUYECKHE CBOICTBA
39/12 MounsipHblii 00bEM ra3oB. 3aKOH ®opMHUpOBaTH YMEHUSI BBIYUCIISATD bubnuoreka [LIOK I1.19
ABorazpo MOJISIPHBINA 00BEM T'a30B https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KoJUYecTBa 11.20
dopMHUpoBaTH YMEHUS IPOBOIUTH bubnnoreka [IOK
33/13 BEII[ECTBA T'a3a M0 €r0 U3BECTHOMY
. pacyeTsl https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UM O0bEMY
Boruncnenus 006EMOB ra3oB 1Mo CdopmupoBaTh yMEHHE BBIYUCIIATH I1.20
34/14 aBHEHUIO PEAKIINKA Ha OCHOBE 3aKOHA 00BEMBI I'a30B, YYaCTBYIOIINX B bubmorexa LOK
yp B p . h y https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ta30B XUMHUYECKHX PEaKITUsX.
35/15 duznyeckue 1 XUMHYECKHe CBOWCTBA Paccmotpets pusnyeckue u bubmuoreka [LIOK I1.21
BOJIbI XUMHUYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36/16 Cocras ocHoBauuii. [Tousitre 06 [To3HAaKOMUTH yUaIuxcs ¢ kjaaccom | budmuoreka [IOK I1.21
WHAUKATOpax BEIIECTB-OCHOBAHUS https://m.edsoo.ru/ff0d59e2
®opMUpOBaHUE HABBIKA PEILICHUS 11.22
Bona kak pactBoputens. HacrimeHnHble
3a/1a4y Ha pacueT J0Ju U bu6mmoreka [IOK
37/17 Y HEHACBIIIEHHbIE pacTBOpbl. MaccoBas

JIOJIsl BELIECTBA B PACTBOPE

HaXO0XKJICHHE MacChl KOMIIOHEHTA
pacTBopa.

https://m.edsoo.ru/ff0d5b40
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[IpuroToBUTH PacCTBOP C 3aJJaHHOM [ToaroroBka
[TpakTuueckas pabora Ne 5 o Teme MaccoBOU J0JIel paCTBOPEHHOTO K
38/18 «IIpuroToBiieHrE PACTBOPOB C BEIIECTBA ITyTeM PaCTBOPEHUS bubnnoreka [IOK KOHTPOJILHO
onpeAenEHHON MacCOBOM J10JIEi pacCUYMTaHHO MacChl TBEPJIOTO https://m.edsoo.ru/ff0d5eba i pabote
pPacTBOPEHHOIO BELIECTBA BEIIIECTBA B ONIPEICIICHHOM 00beMe
BOJIBI.
KonTtponbsHast padora Ne2 o teme . bu6mmoteka LIOK
39/19 P P KonTpouis 3HaHMI 1
«Kucnopoa. Bonopon. Bona» https://m.edso0.ru/ff0d6342
40/1 OKcHIIBI: COCTaB, KIIaCCH(HUKAIHS, [To3HakOMUTH ydamuxcs ¢ bubnnoreka [IOK I1.23
HOMEHKJIaTypa KJ1accu(uKanuen OKCUaI0B https://m.edsoo.ru/ff0d664e
. [To3HaKOMUTH yyammxcs ¢ I1.23
[TomyueHnue U XUMHUYECKUE CBOWCTBA .
KJIacCU(UKaUeHd OKCHIOB U bubnnoreka [IOK
41/2 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
pPacCMOTPETh UX XUMHUYECKHE https://m.edsoo.ru/ff0d664e
OKCHJIOB .
CBOIICTBa
®opMUpPOBaTh YMEHHUS 11.24
OcHOBaHUS: COCTaB, KJIaCCHU(PUKAIINA, pMHP M bubmmoreka [IOK
42/3 KJIacCH(PHUIIUPOBATH
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
HEOPraHUYEeCKHE BEUIECTBA
®opMUpPOBaATh YMEHHUS I1.24
XapaKTepu30BaTh (ONMUCHIBATD)
0011Ie XUMHUYECKHE CBOMCTBA
43/4 ITony4yeHnue n XuMHYECKHE CBOMCTBA BEILECTB Pa3JINYHBIX KJIACCOB, bu6mmoreka [IOK
OCHOBaHHHU MOATBEPIK/1ast ONMCAHUE https://m.edsoo.ru/ff0d67ca
IpUMepaMU MOJIEKYIISIPHBIX
YpaBHEHUN COOTBETCTBYIOLIUX
XAMHYECKHUX PEaKIUid
®opMUpOBaTh YMEHUS I1.25
Kucnotsl: cocras, knaccudukarnus, bu6nunoreka [IOK
44/5 KJIacCH(PHUIIUPOBATH
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
HEOpraHMYEeCKUe BellecTBa
45/6 [TonmydyeHue 1 XMMHUYECKUE CBOMCTBA ®opMUpPOBATh YMEHHUS Bbu6nunoreka [IOK I1.25
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KHCJIOT

XapaKTepU30BaTh (OMHCHIBATH)
00111Me XMMUYECKHUE CBOMCTBA
BEIIECTB PA3IUYHbIX KJIACCOB,
MOJTBEPIK/1asl OTHMCAaHUE
IpUMepaMu MOJIEKYJISIPHBIX
YpaBHEHUU COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIHii

https://m.edsoo.ru/ffOdfee2

®opMHpOBaTh YMEHUS I1.26
XapaKTePHU30BaTh (OIUCHIBATH)
o01re XuMUYeCcKre CBOMCTBA
Conu (cpennue): HOMEHKIATypa,
BEIIIECTB PA3JIMYHBIX KJIACCOB, bubnuorexa [JOK
46/7 CIOCOOBI MOJTyYEHUs, XUMHUECKHE
. MOJTBEPIK/1asi ONKMCaHUE https://m.edsoo.ru/00ad9474
CBOICTBa
MIpUMEpaMu MOJIEKYJISIPHBIX
YpaBHEHUN COOTBETCTBYIOIINX
XAMHYECKHUX PEaKIUid
[IpakTryeckas padota Ne 6. Perrenune .
KoHTpoiib yMeHMii 1 HaBBHIKOB
HKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME bubnnorexa [IOK
47/8 paboTHI C BEIIeCTBAMHA U
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX N . https://m.edso0.ru/00ad9b7c
. 1abopaTopHOI MOCYT0M.
COETMHEHUIN»
CdopmupoBath y yyammxcs [1.27
48/9 I'enernueckas CBI3b MEXY KJlaccaMu MPEJCTABICHUE O TEHETUYECKON bubnuotexa [IOK
HEOPraHUYECKUX COCIUHEHUN CBSI3U U TEHETUYECKUX PAaax https://m.edsoo.ru/00ad9a50
METaJUIOB ¥ HEMETAJLIOB.
IToxroroBka
O600UMTh U CUCTEMATU3UPOBAThH
. bubnuotexa [IOK K
49/10 O0001eHne 1 cucTeMaTH3alsa 3HaHUH 3HaHUA 110 TeMe «OCHOBHEIE
https://m.edso0.ru/00ad9cb2 KOHTPOJIBHO
KJIaCChl HEOPTaHUYECKUX BEILIECTBY .
it pabote
KonTponsHas padora Ne3 mo teme . bu6mmoreka [IOK
50/11 P P KonTtposs 3Hanmit 1

"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHun"”

https://m.edsoo.ru/00ad9ela
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DopMUPOBAHUE JIOTUIECKHUX I1.28
METO/IOB HAYYHOT'O MO3HAHUS:
[TepBbIe MOMBITKY KIIACCUPUKAITUU MOMCKOBO — UCCIIEIOBATENbCKUIA U
. bu6numoreka [IOK
51/1 XUMHUYECKHX 371eMeHTOB. [lonsATHEe 0 aHAJTUTUYECKUN 0TOOD,
. https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB CPaBHUTEIbHBIN aHAIH3 U
Jorudeckas TpaHchopManus
uHpOpMalUH.
Ilepronnueckuii 3aKOH U [To3HaKOMUTH ydamuxcs ¢ I1.29
bu6mmoteka [IOK
52/2 [leproauueckast cucreMa XUMHUYECKHX nepuoandeckum 3akonom J[.1.
https://m.edsoo.ru/00ada52c
sneMenToB /. 1. MenneneeBa MenneneeBa
@opMHpOBaTh YMEHUS OIACHIBATH I1.29
U XapaKTepHU30BaTh TaOJIUYH bubnnoreka [IOK
53/3 [Tepuoapl, rpyHIIbl, HOATPYIIIBI P P . Yo 1
dbopmy Ilepuonnyeckoii cucTeMbl https://m.edsoo.ru/00ada52c
XUMHUYECKHUX IJIEMEHTOB
Coznarb ycinoBus s I1.30
(dhopMHUPOBaHMS TAKUX MTOHSATUH,
KaK aToM, opOUTab, U30TOIbI
Crpoenne aroMoB. COCTaB aTOMHBIX ’ P ’ ’ bubmmoreka [IOK
54/4 IIPOTOH, HEUTPOH, IEKTPOH.
sanep. N3oTonsl https://m.edsoo.ru/00ada342
[Tponomxars popMUpoOBaTH YMEHHE
paborarts c [lepuoanueckoi
CHUCTEMOM
@opMHpOBATh y yUaIIuXcs I1.31
CrtpoeHue IeKTPOHHBIX 000JI09eK MIPEACTABJICHUE O CTPOCHUU
. but6mmoreka [JOK
55/5 aToMOB 31eMeHTOoB [lepronueckoi AIIEKTPOHHBIX 000JIOUEK aTOMOB;
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. MengaeneeBa Hay4UTh COCTABISATH CXEMY
CTPOCHHUSI DTIEKTPOHHBIX 000JIOUEK.
56/6 XapakTeprucThKa XMuMUYECKOTO HayuuTs naBath 0011y10 bubmuoteka [IOK I1.33

3JIEMEHTA MO €ro MOJIOKEHHUIO B
ITepuoauueckoii cucreme /1. U.
Menneneena

XapaKTePUCTUKY JIEMEHTOB -
METAaJIOB

https://m.edsoo.ru/00ada824
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3navenue [lepuonnyeckoro 3akoHa ais KOHCIEKT
PackpbITh 3HaUeHHE
pa3BUTHSA HAyKU U npakTuku. /1. 1. bubnnoreka [IOK
5717 L [Tepunoanueckoro 3aKoHa st
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
pa3BUTHSI HAYKH U TIPAKTUKU
rpaKJaHuH
58/8 DIIEKTPOOTPULIATETLHOCTH AaTOMOB [To3HaKOMUTH ydaluxcs ¢ bubnnoreka [IOK KOHCIIEKT
XUMUYECKHX JIEMEHTOB IEKTPOOTPULIATEILHOCTHIO https://m.edsoo.ru/00adaab8
CdopmupoBath y ydamuxcs I1.34
IpeICTaBICHHE 00 MOHAX bu6nmoreka [IOK
59/9 Honnast XuMHueckas CBs3b
(TONOXKUTENBHBIX U https://m.edsoo.ru/00adac34
OTPHLIATENbHBIX ), HOHHON CBSI3H.
60/10 KoBasieHnTHAas nossipHast XuMU4ecKas ITo3HaKOMUTH ydammxcs ¢ bubnuoreka [LIOK I1.35
CBSI3b KOBAJICHTHOM IOJISIPHOM CBSI3bIO https://m.edsoo.ru/00adaab8
61/11 KoBasieHnTHAs HenosipHas XUMUYECKas ITo3HaKOMUTH ydammxcs ¢ bubnnoreka [LIOK I1.36
CBSAI3b KOBAJICHTHOMN HEIOJISIPHOMN CBS3BIO https://m.eds00.ru/00adaab9
CdopmupoBaTh ymMeHus I1.38
OTPEAEINATh CTENIEHH OKUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB I10
62/12 CreneHb OKHUCIIEHUS dbopMynaM, coCTaBIATh HOPMYIIbI bubmmorexa LIOK
Y . y https://m.edsoo.ru/00adae28
COEJIMHEHUH 10 CTENEHSIM
OKHCJIEHHUS] XUMHYECKHUX
AIIEMEHTOB.
OOy4uTh yyaluxcst COCTaBIATh I1.39
63/13 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE YPaBHEHHUSI OKUCIUTEIBHO- bubmuoreka [LIOK
peakuuu BOCCTAHOBUTEJIBHBIX PEAKIINN https://m.edso0.ru/00adb076
METO/IOM AJIEKTPOHHOTO OayaHca.
bubmuoreka [LIOK I1.39
64/14 OxucauTenu u BOCCTAHOBUTEIN OOy4uTh y4aIMxcsi COCTaBIATh i

https://m.edsoo.ru/00adb076
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ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUI
METOIOM AJICKTPOHHOTO OayaHca.

65/15 Kontponbnas padora Ne4 o teme KoHTporms 3Hammii bubnnoreka [IOK
«Ctpoenue atoma. XUMHUUYECKas CBS3b» https://m.edsoo.ru/00adb486

66/16 PesepBHeIil ypok. O000IICHHE 1 O000IHTh U CHCTEMATU3UPOBATH bubnuorexa [JOK KOHCIEKT
CUCTEMAaTH3aLMsl 3HAaHUH 3HaHMA 3a Kypc 8 Kiiacca https://m.edsoo.ru/00adb33c

67/17 PesepBHeIil ypok. O600IICHHE 1 O06001IUTh ¥ CUCTEMATU3UPOBATH bubnnoreka [IOK
cucTeMarn3anus 3HaHUN 3HaHUSA 3a Kypc 8 Kiacca https://m.edsoo0.ru/00ad9ch2

68/18 PesepBurlit ypok. O600111eHNE U O0600mHTh U CHCTEMATU3UPOBATH bubnuortexa [JOK

cHCTeMaTHu3aIus 3HaHuH

3HaHU: 3a KypC 8 xiacca

https://m.edsoo.ru/ff0d61c6
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9 KIIACC

Jdomamnee
DJieKTPOHHbIEe M (ppPOBbIE
3agaHne
Ne i/ Tema ypoka Heab ypoka o0pa3oBaTe/bHbIE
pecypchbl
Ilepronnueckuii 3aK0H. KOHCIIEKT
11 [lepuoauueckas cucrema [ToBTOPUTH CTpOEHUE aTOMA B bu6nunoreka [IOK
XUMHYECKHX 3j1eMeHTOB /[I. 1. CBETE MEPUOUYECKOr0 3aKOHA https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHUU [ToBTOPUTH 3aKOHOMEPHOCTH B KOHCIIEKT
. . bubnuorexa [JOK
212 CBOMCTB XUMHYECKHX DJIEMEHTOB W3MEHEHUHN CBOMCTB XUMHUYECKUX
N . https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB AJIEMEHTOB MEPBBIX TPEX MEPUOIOB
Knaccudunkanus u IToBTOPHUTH KIIacCU(PUKAITUIO II1.1
33 ¢ P P bu6mmoteka [IOK
HOMEHKJIaTypa HEOPTraHUYECKUX HEOPraHHYECKUX BEIIECTB U UX
yp P p https://m.edsoo.ru/00adb7e2
BEIECTB HOMEHKJIATYpPY
. [ToBTOPUTH CTPOCHUE BEIIIECTBA! KOHCIIEKT
Bunsl xuMudeckon CBA3HU U THIIEI . bu6mmoteka [IOK
4/4 . BU/IBI XUMUYECKOMN CBSI3U U THUIIBI
KPUCTAJITIMYECKUX PEMIETOK . https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKUX PEHIETOK.
KonTponbnas pabota Nel no
teMe «lloBTOpeHue u . .
5/5 . KonTponb 3HaHuii 1 ymeHuit
yrayOieHne 3HaHUH OCHOBHBIX
pa3ziesioB Kypca 8 kiacca
Knaccudukanus XuMu4ecKux [ToBTOPUTH KIacCUPHUKAITUIO I1.2
6/1 €aKIIMii 1Mo pa3 ec €aKIINH 110 bubamorexa [OK
KM I1 JIMYHBIM XUMHUYECKUX KITAH 11
p p p https://m.edsoo.ru/00adbch0
MpU3HAKaM Pa3IMYHBIM OCHOBAaHUSIM
2/ ITonsTue o ckopocTu CdopmupoBaTh epBoHAYALHEIC bubmuoteka [IOK I1.3

XuMHueckou peakuuu. Ilonstue

MNpEaACTaBJICHUA O MOHATUAX

https://m.edsoo.ru/00adbe9a
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0 TOMOTEHHBIX ¥ T€TEPOTECHHBIX
peaKusax

«CKOPOCTb XMMHUECKOH peaKium,
«KaTalu3aTopy, «MHTUOUTOP.
PaccmoTpeTs ycnoBus, Bausromme
Ha CKOPOCTb PEaKIUU.

[TonsiTHE O XUMHUUYECKOM I1.3
paBHOBecuu. DakTOpHI,
Cdopmuposath repBOHAYAILHEIC
BIIUSIONINE Ha CKOPOCTh bubnnoreka [IOK
8/3 . IIPEJICTaBICHUS O XUMUYECKOM
XUMHYECKON peakiuu u https://m.edsoo.ru/00adc28c
pPaBHOBECHH
MOJIO’KEHHUE XUMHYECKOTO
paBHOBECHS
9/ OKuCIUTENbHO- [ToBTOPUTH OKUCTUTENBHO- bubnuortexa [JOK KOHCIIEKT
BOCCTAHOBUTEJIbHBIE PEAKLIUN BOCCTAHOBUTEJIbHBIE PEAKLIUH https://m.edsoo.ru/00adcade
Teopus 2IEKTPOTUTUIECKON CdopmynnpoBaTh OCHOBHBIE 1.4
bu6nunoreka [IOK
10/5 mucconuarmi. CUIbHBIE U TIOJIOKEHUST TEOPUU
. https://m.edsoo.ru/00adcd68
ciabble SJIEKTPOITUTHI AIEKTPOIUTUUECKON AUCCOIUAITIH.
O3HaKOMUTH C peaKIUIMH HOHHOTO IL5
0oOMeHa 1 YCIOBHUSIMHU UX
. nporekanusg. CpopmMupoBaTh bu6nunoteka [IOK
11/6 HoHHbIe ypaBHEHN peakuuii P GopwHp 1
YMEHUE COCTABIIATh https://m.edsoo.ru/00add448
MIOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
YpaBHEHHSI.
XHUMHYECKUE CBOWCTBA KUCIIOT U OTtpaboTka yMEHUs COCTaBIATh I1.6,7
OCHOBAHUH B CBETE TIOJTHBIC U COKPAIIEHHBIE HOHHBIE
12/7 4 06 . bubnmnoreka [IOK
MPEACTABICHUI O aBHEHUS PEAKIINi Ha IpUMepe
p . yp . p pHMep https://m.edsoo.ru/00add5d8
AIEKTPOJINTUYECKOM CBOMCTB OCHOBHBIX KJIACCOB
JTUCCOLIAAITAT HEOPTaHWYECKUX COCTMHEHHIM.
XUMUYECKUE CBOMCTBA COJIEH B OtpaboTKa YMEHHSI COCTaBIIATh I8
. . but6mmoreka [JOK
13/8 CBETE MpeACTaBlIeHU 00 MIOJIHBIE ¥ COKpALIEHHbIC HOHHBIE

AJIICKTPOJIMTUYECKOMN TNCCOIHAIIAH.

ypaBHEHHUS peakiuil Ha mpuMepe

https://m.edsoo.ru/00add8b2
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CBOVICTB
OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCTMHCHHIM.

CdopmupoBath nepBoHaYAIbHBIC I1.9
IIPEACTABJICHUS O TUAPOIIN3E COJICH.
14/9 [Tousartue o rugponuse cosneit Crt)bo MHUPOBATh MeHEIe bubmmorexa [OK
P PMHP 4 https://m.edsoo.ru/00add9d4
OTIPEICIIATh XapaKTep CPeIbl
pacTBOPOB COJIEH.
Iloarorosur
O060061mHUTh U CUCTEMATU3UPOBATH .
bCSA K
15/10 O06001IeHNe U cCUCTeMaTH3aIHS 3HaHMS 10 TeME «XUMUYECKHE bubnnorexa [IOK R
3HAHUU peakIuu B pacTBOpax https://m.edsoo.ru/00addd12 E)
oii pabote
AIIEKTPOJIUTOBY
P Nel
Hayuuts npumMeHsaTh [ToBTOpPHUTH
TEOPETUICCKHC 3HAHUS JITS I1.2-9
[TpakTnyeckas padora Ne 1. P
pEIIeHUs YKCIIEPUMEHTAIbHBIX bubnmnoreka [IOK
16/11 «Perenune sKcriepUMEeHTaIbHBIX
AT 3anay. COBepLIEHCTBOBATh YMEHHE https://m.edsoo.ru/00addbfa
A OOBSCHATH PE3yIbTAThI
MPOBOANMBIX XUMHUECKHUX OIBITOB.
KonTpomasnas pabora Ne2 o . .
KoHuTponb 3Hanuit U ymMmeHuit o
TeMe «DJIEKTPOIUTHIECKAS bubmuoreka [LIOK
17/12 TeMe «XHMMHUYECKUE PEAKIINH B
aucconranus. XUMUYECKUe https://m.edsoo.ru/00addecO
pacTBOpax ANEKTPOIUTOB
pPEaKIuu B pacTBOPax»
OO01mas xapakTepuCTHKa I1.12
H P P JlaTp 001IyI0 XapaKTepUCTUKY bubnuotexa [IOK
18/1 TaJIOTeHOB. XMMHUYECKUE
. raJIoreHaM https://m.edsoo.ru/00addfe2
CBOIICTBa Ha MpUMeEpE XJIopa
Xnopoogopoa. ComnsiHast ®opMUpOBaTh YMEHHUS I1.12
. but6mmoreka [JOK
19/2 KHCJIOTa, XUMUYECKHE CBOMCTRA, XapaKTepu30BaTh (OMUCHIBATD)

MoJTyuyeHue, MpUMeHeHHe

XUMHUYCCKUC CBOfICTBa, IMOJIYy4YCHUC

https://m.edsoo.ru/00ade104
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COJISTHOM KUCIIOTBI, OATBEPKAast
OINMCAHUE TPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX
ypaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUI

[IpakTrueckast padora Ne 2 o

[TpakTU4ecKu U3yIUTh YCIOBUS
MOJIy4YEHHUs XJIOPOBOIOPO/IA, €T
CBOMCTBA M CITIOCOOBI COOMpPaHHSL.

. bubmuorexa [JOK
20/3 teme «llonyuenue consHoit HayuuTs pacno3naBath COISHYIO
.. R https://m.edsoo.ru/00ade348
KHUCIIOTBI, U3y4eHUE e€ CBONCTBY Kkucnoty u eé conu. [loBroputh
MpaBUJia TEXHUKH 0€30MaCHOCTH
npu paboTe ¢ KUCIOTAMH.
HayuuTh ygammxcst mpou3BOJUTH
Boruncnenus o ypaBHeHUAM AR Y P
. pacyeTsl 10 YpaBHEHUAM bubnnorexa [IOK
21/4 XUMHUYECKHUX peaKLui, eCI1 OJIUH N
XUMHUUYECKUX PEAKLIHI, €CIIA OTHO https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B N30BITKE
BEIIECTBO JJaHO B U30BITKE
JlaTb 001110 XapaKTEpUCTUKY I1.13
DIIEMEHTOB
99/5 OO0m1as xapakTeprUCTHKA VIA-rpyniibel Ha OCHOBaHUH bubnnoreka [IOK
31emMeHTOB VIA-rpynmnsl IIOJI0’KEHUS B IEPUOINYECKOMN https://m.edsoo.ru/00ade64a
TabIUIE U
CTPOEHUS aTOMOB.
AmnoTponHble MOIUGUKALUN I1.13
. PaccmoTpeTs amnotponHbie
cepbl. Haxoxxienue cepsol u € bubnmnoreka [IOK
23/6 . MOIU(BHUKAIIMH CEPbI, XUMUYECKHE
COEMHEHUH B IIPUPOJE. . https://m.edsoo.ru/00ade64a
. CBOMCTBa
XUMHUECKUE CBOICTBA CEePbI
CepoBo10po, CTPOCHHUE, OOBSACHUTD MOTyICHUE I1.14
but6mmoreka [JOK
2417 ¢u3nUeckre U XUMUYEeCKHe CEepOBOIOPO/A B TaOOPATOPUU U

CBOMCTBaA

ero cBoiicTea. Pacumputh

https://m.edsoo.ru/00ade802
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MIPEACTABJICHHS O KJlacCU(DUKAITIN
conei. O3HaKOMUTH C
Ka4eCTBEHHOM peakineit Ha
CyJIb(OUT-HOHBI.

Oxkcunpl cepol. CepHas KUCIIOTa, IL15
JlaTh CpaBHUTEIBHYIO bubnuorexa [JOK
25/8 (bu3rYeCcKre U XUMHYECCKHE
. XapaKTEePUCTUKY OKCUIAM CEPBI. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XUMHUYECKUE PEAKINH, JICKAIHAEC I1.15
B OCHOBE TIPOMBIIINICHHOTO .
. PaccMoTpeTs TpOMBIIIIIICHHBIH
croco0a MoJIy4eHus! CEpHOM . bubnunoreka [IOK
26/9 Croco0 MOTyYeHUs] CEPHOI
KHUCJIOThl. XUMHUYECKOE https://m.edsoo.ru/00adec8a
. KHCIIOTBI
3arpsi3HEHUE OKpY Karolei
Cpelbl COCTMHEHUSIMU CEPBI
HayuwTth yyammxcs mpou3BOINUTh KOHCIICKT
Brruucnenue MaccoBoi 1oym AR Y1 P bubnuorexa [JOK
27/10 pacyeTsl 110 YpaBHEHUSAM
BBIXOJa MPOYKTA PEAKIIHHI . https://m.edsoo.ru/00adec8a
XUMHUYECKUX peaKIni
JlaTb o011y10 XapakTepuCTUKY I1.16
351eMeHTOB V A-Tpynisbl 1o
OO0m1as xapakTepucTuKa MOJIOKEHUIO B IEPUOANUECKOM
aneMeHTOB VA-Tpynimsl. A30T, tabnuue >nementos /1. U.
bu6nunoreka [IOK
28/11 pacnpoCcTpaHEHHUE B IPUPOJIE, MenneneeBa U CTPOEHUIO AaTOMOB.
https://m.edsoo.ru/00adeea6
buznYecCKre 1 XUMUIECKHE OO0BbsicCHUTD (hU3HUECKUE U
CBOWCTBa XHUMHYECKHE CBOMCTBA a30Ta Kak
MIPOCTOTO BEIIECTBA, POJIb a30Ta B
pHUpoIe.
AMMHUak, ero puznyecKue u Paccmotperts cTpoenue, IL.17
29/12 XUMHUYECKHE CBOMCTBA ¢du3nueckre U XUMUYECKHe Bubmrorexa LIOK
’ . https://m.edsoo.ru/00adf004
MOJTyYeHUE W MIPUMEHEHUE CBOICTBAa aMMHaKa
30/13 [Tpaktrueckas padora Ne 3 o Hayuuth momyuaTs aMMuak but6mmoreka [JOK
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teMe «llonyuenne ammuaxa,
W3yYEHHUE €TI0 CBOMCTB»

peaxiueil HOHHOTo OOMeHa U
BBITIOJIHSITH XUMUYECKUE PEAKIINH,
XapaKTepU3yIOIINe CBONCTBA

aMMHakKa 1 €ro BOOAHOro pacrBopa.

https://m.edsoo.ru/00adf180

31/14 A30THas KHCIIOTa, €€ PaccmMoTpeTh a30THYIO KUCIIOTY U bu6nmoreka [IOK tL18
(bmun HICCIHE H XHMITHCCKHE €e CoNHu https://m.edso0.ru/00adf306
CBOICTBa
Hcnonb30BaHre HUTPATOB U KOHCIIEKT
COJIEW aMMOHHS B KA4ECTBE
39/15 MUHEPAIBHBIX YIOOPEHUI. CdopmuposaTs noHsITHE 00 bubnuoreka [LIOK
XHUMHUYECKOE 3arpsA3HEHUE A30THBIX yIOOpEHHSIX. https://m.edsoo.ru/00adf518
OKPYXKAaroIIel cpebl
COETMHEHUSIMU a30Ta
[Jatb xapaktepuctuky gocdopy. I1.19
docdop. Oxcun pochopa (V) u 3aKkpenuTh 3HaHUS O CBOHCTBAX
33/16 dbocdopnas kuciora, KHCJIOTHBIX OKCHJIOB U KUCJIOT Ha bubnmnoreka [IOK
buznyecKue 1 XUMUIECKHE npumepe okcuna dpocdopa(V) u https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyYCHHE docdopHoit
KHCJIOTHI.
Ucnonws3zoBanue ¢pocharos B KOHCIIEKT
34/17 KaueCTBE MUHEPATbHBIX CdopmupoBaTh MOHATHE O bubnmoreka [IOK
ynoOpeHuit. 3arps3HeHne bochopHBIX YIOOpEHUSX. https://m.edsoo.ru/00adfc20
IpUPOIHOH cpenbl hochaTamu
Yraepon, pacopocTpaHeHUE B 11.20
35/18 npnpﬁﬂg, (Pi)mnpquKl;e u JlaTb XapaKTEpUCTHUKY YIIEPOLY Bubmrorexa LIOK
8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Okenppt yriepona, ux PaccmoTpeTs coennHeHMS but6mmoreka [JOK f.21
36/19 (bu3HYECKUE U XUMHYCCKHC

CBOMCTBA. DKOJIOTHUECKHE

yriepoja

https://m.edsoo.ru/00adfebe
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poOJIEMBI, CBSI3aHHBIE C
okcuzaoM yriepona (IV)

. PaccmotpeTs coennnenus bubnuorexa [JOK [1.21
37/20 YronbHast KUCIIOTa U €€ CoNu
yriaepoaa https://m.edsoo.ru/00ae006¢c
HayuuTh nomy4yats okcus
yraepona(IV) peaknueit oOmeHa,
[IpakTuueckast padora Ne 4 o coOuparhb €ro BHITECHEHUEM
38/21 teme "[lomyuenue yriekucioro BO3/lyXa U MOATBEP:K/1aTh HAJIM4NE bubnuoreka [LIOK
raza. KauecTtBeHHas peakuus Ha JaHHoro ra3za. CoBepuIeHCTBOBATh https://m.edsoo.ru/00ae027e
KapOoHaT-HoH" yMeHHEe cOOupaTh
npuOOPHI IS ITOJIYYEHHUs Ta30B U
I0JIb30BATHCS IMU.
[TepBoHavabHBIC TOHATHS 00 I1.22
Jatb npeacraBneHus: oo bubmuorexa [JOK
39/22 OpPraHUYeCKUX BEIIECTBAaX KaK O
OPraHMYECKHUX BEIIECTBAX https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepoaa
. aTh XapaKTEPUCTUKY KPEMHHIO bubmunoreka [IOK I1.24
40/23 KpemHuii u ero coeiMHeHUs A p p yrp 1
€ro COCIMHEHUAM https://m.edso0.ru/00ae080a
@opMHpOBATh YMEHUS IPOBOAUTH [ToaroroBka
pEaKIH, TIOATBEPKIAFOIINE K
KaueCTBEHHBIH COCTaB PAa3TMUHBIX KOHTPOJBHO
BEIIIECTB: PACIIO3HABATH OMBITHBIM it pabote
[TpakTiueckast pabora Ne 5. N P P
myTEéM XJIOpUI-, OpOMUA-, MOTU-,
Pemenue sxcnepruMeHTaIbHbBIX bubmuoreka [LIOK
41/24 . kapOoHar-, hocdar-, cunukar-,
3a7a4 no reme «BaxHenmmue https://m.edso0.ru/00ae0bf2
cynbdart-, THAPOKCHI-UOHBI,
HEMETAJUTBl U UX COSAMHEHUSD)
KaTHOHBI aMMOHHS
MIPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX
BEIIIECTB
42/25 Kontponbnas padora Ne3 mo KoHTposb 3HaHM 1 yMEHUH 10 bubmuoteka [IOK
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TeMe «BaxkHelnme HeMeTaIbI U

TeMme «HemeTasuisl U UX

https://m.edsoo.ru/00ae0e18

WX COCJTMHCHUS COCIMHEHUS
OO0m1as XxapakTepucTUKa I1.28
XUMHUYECKHUX JJIEMEHTOB —
431 METAJI0B. MeTainueckast CBSI3b PaccmotpeTs nonoxkenue meramioB | buonmoreka [IOK
U METaJUINYEeCcKas B IIEPUOJIMYECKON CUCTEME https://m.edsoo.ru/00ae103e
KpUCTAJJIMYECKasl peIéTKa.
du3nyecKue CBONCTBA METAIIOB
XUMHYECKUE CBOMCTBA I1.29
. PaccmoTpeTs xumuueckue bubnnoreka [IOK
44(2 METAJIJIOB. DJIEKTPOXUMUYECKUI -
. CBOMCTBA METAJJIOB https://m.edso0.ru/00ae1156
PSA HAIIPSHKEHUI METaIJIOB
O61ue crocoOb! MOTy4YeHUS I1.36
meTayioB. CrutaBel. Beraucnenuss | [103HAKOMHTB ydarmxcs ¢
bu6mmoteka [IOK
45/3 [0 YPaBHEHUAM XUMHYECKHUX OCHOBHBIMH CIIOCOOAMH MOJTYYEHHS
. https://m.edso0.ru/00ae1156
peaxiuii, ecau OJ1H U3 METAJUIOB
PEareHTOB COJCPIKUT MPUMECH
JlaTp moHsATHE O KOPPO3UU I1.35
bu6nunoreka [IOK
46/4 [TonsiTHE O KOPPO3UU METAIIIOB METAJIJIOB U C110cO0ax 3alluThl OT
https://m.edsoo0.ru/00ae1278
KOppO3uu
JlaTp o011y10 XapaKTepUCTUKY I1.30
MIEJIOYHBIX METAJIOB Ha
OCHOBaHWH UX TOJIOKCHUS B
MEePUOANYECKON TabIuIe U bubnmnoreka [IOK
4715 [Ilenounble MeTaIBI P 1
CTpPOEHHUsI aTOMOB. PaccMOTpeTh https://m.edsoo.ru/00ae14b2
HAXO0XJICHHE B IPUPO/IEL,
buznYecCKre 1 XUMUIECKHE
CBOICTBA LIEJIOYHBIX METAJUIOB.
48/6 OKCHUJIbI ¥ TUIPOKCUJIBI HATPHS U PaccmoTpeTs okcuasl 1 bubmuoteka [IOK I1.30

KaJius

TUAPOKCHIBI METOYHBIX

https://m.edsoo.ru/00ae14b2
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METAJIJIOB, UX TPUMEHEHHUE.
[ToBTOPUTH HA ATUX TIPUMEPAX
CBOMCTBA OCHOBHBIX OKCHJIOB U
OCHOBaHMH, paccMaTpHUBasi UX B
CBETE MpeACTaBICHUHN 00
ANEKTPOJUTUYECKON AUCCOLIUAITII

49/7 [[{erouHO3€eMENbHBIE METAILIIBI — JlaTh 001110 XapaKTePUCTUKY bubnnorexa [IOK [1.31
KaJIBLINA U MarHuu aneMeHTOB IIA-rpymnnbl https://m.edsoo.ru/00ae15e8
Baxuelimme coefMHEHNS Bbubmmoreka [JOK I1.31
50/8 PaccMoTpeTh coeTuHEeHUs KaTbIHs
KaJbLIHs https://m.edsoo.ru/00ae15e8
O0600ImHTh U CUCTEMAaTU3UPOBATD KOHCIIEKT
O00011IeHNE U CHCTEMATU3ALUS
51/9 . 3HaHUs 00 meMeHTax |A-rpymms u
3HAHUHN
HHA-rpynms
. . PaccMmoTpeTs Mpu4MHYy )KECTKOCTH I1.32
JKEcTKOCTh BOJIBI M CITOCOOBI €€ . bu6nunoteka [IOK
52/10 BOJIBI M U3yYUTH CIIOCOOBI €€
YCTpaHEHUS https://m.edso0o.ru/00ae1886
yCTpaHeHUs
[IpakTrueckast pabota Ne 6 o
P I P 3aKpenuTh Ha MPAKTHUKE CIIOCOOBI bubnmnoreka [IOK
53/11 teMe "JKECTKOCTh BOABI U .
Ny " YCTPAHEHUS JKECTKOU BOJIBI https://m.edso0.ru/00aelae8
METO/IbI €€ YCTPaHEHUS
. PaccmoTpets duszndeckue u bubnmoreka [IOK I1.33
54/12 ATOMUHUIN peth ¢ . 1
XUMHYECKHE CBOWCTBA aTFOMUHHSI https://m.edsoo.ru/00aelc64
OOBSICHUTH XMMHYECKHUE CBOMCTBA I1.33
OKCHJIa ¥ THJIPOKCH/]IA ATFOMHHHSL.
55/13 AMdoTepHbIe cBOMCTBa OKCHIa U | 3aKpenuTh 3HAHUS O bubmuoreka [LIOK
TUAPOKCUAA amdorepHoctu. Hayuuts https://m.edsoo.ru/00aelc64
JIOKa3bIBaTh aM(OTEPHBII XapaKTep
COCIIMHEHUSI.
bubnmoreka [IOK I1.34
56/14 Kenezo Paccmorpets huznueckue u i

XMMHUYECKHE CBOVMCTBA JKeJie3a

https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

CucreMaTu3npoBaTh U 3aKPENUTh I1.34
57/15 OKcuabl, THAPOKCUIBI U COJTU 3HaHUs 00 bubnuorexa [JOK
xenesa (I1) u xxenesa (11I) OKCHJIaX, TUIPOKCHIAX U COJISIX https://m.edsoo.ru/00ae35e6
xenesza(Il) u xxeneza(Ill).
58/16 O0o00111IeHNE ¥ CUCTEMaTU3aIUs OO000IIUT 3HAHMS 10 ATFOMHHHUIO I1.33,34
3HAHUHN U JKeJese
O0001UT 3HAHUS O XUMHUYECKUX
[TpakTuueckas padora Ne 7. CBOMCTBAaX METAJIOB U UX
59/17 Pemenne s3xcniepuMeHTaNbHBIX coenuHeHui. [IpogomxuTe bubnnorexa [IOK
3a7a4 no teme «BaxHeiue dbopMupoBaTh yMeHUE https://m.edsoo.ru/00ae3de8
METAIIJIbl U UX COCTUHEHUS BBITMIOJHATh XUMUYECKUI
HKCIEPUMEHT.
Brruncnenus no ypaBHeHUAM Koncnekr
XHMIHECKIX PEakii, Ecilit O dopMHUpPOBATH YMEHHSI BEIYUCIIATH
60/18 U3 PEareHTOB JJaH B U30BITKE WU HO YpaBHEHMAM XUMIHECKTX bubmmoreka [LIOK
COIEPKUT IPUMECH. . https://m.edso0.ru/00ae1750
Brruncienus MaccoBoit 1011 peaitutt
BBIXO/1a IPOJYKTA PEAKIIHN
IToxroroska
61/19 O00011eHNE U CUCTEMATHU3AIINA O0001NUTh 3HAHUSA 10 TEME K
3HAHUU "MeTtasr" KOHTPOJIBHO
it pabote
KonTtponpHas padora Ne4 o
62/20 Teme «BakHeilme MeTauibl 1 KoHntposb 3HaHuit 1 ymeHuit
WX COCTUHEHUS
OxapakTepu30BaTh poJib XUMUU B I1.37
BemectBa u matepuansl B bu6nunoteka [IOK
63/1 pa3IMYHBIX chepax IesTeTbHOCTH

HOBCGI[HGBHOI\/'I KHU3HU 4CJI0OBEKa

JIIOIeH, OCHOBHBIC BEIISCTBA U

https://m.edsoo.ru/00ae3f50



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

MaTcpHralibl, IPUMCHSACMBIC B
JKHU3HHU COBPEMCHHOI'O YCJIOBCKA

64/2 XUMHUYECKOE 3arpsA3HEHUE PaccmoTpeTs xumMnueckoe bubnnoreka [IOK I1.38
OKPY’KaIoILleH Cpebl 3arpsAI3HEHUE OKPYIKAIOIIEH CPeIbl https://m.edso0.ru/00ae4270

65/3 PoJib XUMUU B PEIIEHUH PaccMoTpeTh posib XUMHH B bubmunorexa LIOK I1.38
IKOJIOTMUYECKUX TIPOOIIEM PELICHUH SKOJIOTUIECKUX ITPo0IeM https://m.edsoo.ru/00ae4270

66/4 PeseprHblit ypok. O6001mIeHne u O06006mHUTh U CUCTEMATU3UPOBATH bubnuoreka [LIOK
crucTeMaTu3alurs 3HaHUI 3HAHUS https://m.edsoo.ru/00ae0d0a

67/5 PesepBHeIit ypok. O600IICHHE 1 O06001IUTh ¥ CUCTEMATU3UPOBATH bubnnoreka [IOK
crucTeMaTu3alurs 3HaHUI 3HAHUS https://m.edsoo.ru/00adh33c

68/6 PesepBHeIil ypok. O000IICHHE 1 O06001IUTh ¥ CUCTEMATU3UPOBATH bubnnoreka [IOK

cUCTeMaTHU3alus 3HaHUN

3HaHUA

https://m.edsoo.ru/00ad9ch?2



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

Konmponsnaa paboma Nel — 8 knacc
Tema «Ilepsonauanvhnvie NOHAMUA U 3AKOHBL XUMUU

Bapuanm 1
OtBeTamH K 331aHusIM 1-4 SBIISIETCsI IOCIIEI0BATEILHOCTD IUMP.
1. BriGepute 1Ba BEICKa3bIBAHUS, B KOTOPHIX TOBOPUTCS O BOJAOPO/IE KaK O MPOCTOM BEIIECTBE.
1) Boopo1 caMblii JISTKHiA Ta3
2) BoIopo1 pacrojiaraetes B 1 meprosie
3) BOIOPO/I Yallle BCETr0 UMEET CTerneHb okucienus (-1)
4) BOIOPO/I BXOHT B COCTaB CEPHOM KHCIIOTHI
5) BOIOPOIOM HCIIOJIB3YIOT B XUMHUYECKOM MPOMBIIIEHHOCTH

2. YKaxuTe JIBa MpuMepa TBEPIbIX cMecei
1) sxene3HbIe U IPEBECHBIC OMUIIKA

2) cMeCh BOJIbI M COJTH

3) cMech cepedpa u 3010Ta

4) BO31YyX

5) s10;1049HBIH COK

3. VYkaxure oTHOCUTEIbLHAS MOJICKYJSIpHAd MaccCa, Kakoro BEICCTBa 6OJ'II>H_IC
1) MgSO4 2) LIOH 3)N205  4) PH3

4. Ykaxkute JiBa puMepa peakuuii ooMeHa:
1) AI(OH)3 + 3HCl— AICI3 + 3H20

2) 2HF — H2 + F2

3) 2Al + 3H2S04 — A12(SO4)3 + 3H2

4) 2Na + 2H20 — 2NaOH + H2
5) SiO2 + 4HF — SiF4 + 2H20

OTBeTamu K 3aJaHusIM 5-8 sIBIIsIeTCSl pa3BEPHYTHIN OTBET.

5. CocraBbTe ypaBHEHUsI OMHAPHBIX COEMHEHHH 10 Ha3BaHUAM: (TOPU aTIOMUHUS, XJIOPH]L
xenesa (I1T), kapobun maruus, okeup azora (IV), okeun 60pa, HUTPUL TUTUS

6. [lepernummTe ypaBHEHUSI XUMUYECKUX peakiuid. PaccTaBbTe KO3 OUIIUEHTHI B YPABHCHHUSX.
VYKaxuTe TUI XUMUYECKUX PEaKLUN.

1) TiO2+Ca— CaO + Ti

2)S+C—CS2

3) P205 + H20— H3PO4

4) Al2(S04)3 + Ba(NO3)2 — AI(NO3)3 + BaSO4

7. CocTaBbTe YpaBHCHHA peaKL[I/Iﬁ COCAMHCHMA.
1) Al+S —

2) Mg+ 02 —

3) Li+F2—

4)H2+C—

8. YkakuTe MaccoBas JI0JIsI KHCIIOPO/ia, B KAKOM BelecTBe OobIire: B okcuae utust Li20 wnmn
okcune cepol (VI) SO3 [poBeauTe BRIUUCICHUS.



KonTpoabHnas padora Nel — 8 kiiace
Tema «IlepBoHayaIbHbIe NOHATHS M 3AKOHbI XMMHID)

Bapuanr 2
OtBeTtamu k 3aanusM 1-6 siBiisieTCst IOCIEIOBATEIBHOCTD ITUQDP.
1. BeibepuTte nBa BhICKa3bIBaHUSI, B KOTOPBIX TOBOPUTCS O KUCIOPOJAE KaK O XUMUYECKOM 3JIEMEHTE.

1) kucIOpOX TSKEIEeE BO3AyXa

2) KHCJIOPOJI MaJio PaCTBOPUM B BOJIC

3) KHCIOPO/I UCIIOIB3YIOT B MEUIIUHE IS IbIXAHUS
4) KUCIIOPO BXOJIHUT B COCTAB Caxapo3bl

5) kucnopo pacrosaraercs B 6A rpyre

2. YKaXuTe J1Ba MpuMepa ra3o00pa3HbIX cMecei
1) npuponHblii ra3 2) Bo3ayx 3) anelbCHHOBBIH cok 4) cMeTaHa 5) TymaH

3. YKaxuTe OTHOCUTENbHAS MOJICKYJISIpHAsg MaccCa, Kakoro BeIeCTBa MCHBIIIC

1) KHCO3 2) NaOH 3) P203 4) SF6

4. Ykaxkure ABa IIpUMepa peakluil pa3ioKeHus:

1) CuCI2 + 2NaOH — Cu(OH)2 + 2NaCl

2) Fe203 + 3Mg — 3MgO +2Fe

3) 4Al + 302— 2AI203

4) CaCO3 — Ca0 + C0O2 5) 2Al(OH)3 — AI203 +3H20

OtBeramu K 3aaHusAIM 5-8 aBisieTcs pa3BepHYTLIﬁ OTBCT.

5. CoctaBbTe ypaBHEHUsI OMHAPHBIX COCTMHEHHI 110 HA3BAHUAM: XJIOPU] OCPUIIIHS, OKCH]T
kpemHus, okeup xiaopa (VII), autpun 6apus, 6pomus xpoma (I1I), cynsdun dpocdopa (V)

6. [lepenuinTe ypaBHEHUS XUMUUECKUX peakiuii. PacctaBpTe K03 (pUIIMEHTHI B ypaBHEHHSIX.
VYKaxuTe TUIl XUMUYECKUX PEaKLUN.

1) KCIO3 — KCI + 02

2) LiOH + AICI3 — AI(OH)3 + LiCl

3) TiO2 + Ca— CaO + Ti

4) Li+P—Li3 P

7. CocTaBbTe YpaBHEHHUSI PEAKIINI COSTMHECHMS.
DLi+S—

2)B+02 —

3) Na+ 12—

4) H2 + N2 —

8. Ykaxkure MaccoBas JI0JI KUCJIOPO/ia, B KakoM BetecTBe Oosbiie: B okcue Meau (1) CuO mm
okcune HaTpus Na 20. [IpoBeauTe BEIUUCICHUS.



CucreMa ouleHUBaHM Sl BHITIOJIHEHHS OT/AeJIbHBIX 32JaHUI M IPOBEPOYHOI padoThHI B LIEJIOM

[IpaBuiIbHBIN OTBET HA KXKI0€ U3 3aJJaHUi 1,

2, 3, 4, onenuBaercs 1 oayutom. ITonHbI

MpaBWIbHBINA OTBET Ha 3a7aHue 5,6,7,

OIICHHUBAETCs 2 Oa/utamMu, €CId B OTBETE

JOTTyITIIEHa OJTHA OIMIMOKa, BBHICTABIISICTCS

16amm;

[TonHbINM TpaBUIIBLHBIN OTBET Ha 3aaHUE 8 OIICHUBAETCS 5 OayuiaMu,
€CJIM JTONYyIIIeHa O/IHa ommKoOKa -4 Oaa, Tpy win 0oJiee

omuOku — 0 6amoB. MakcuMalIbHBIN NTepBUYHBIN Oamt — 15.

IlepeBoa mepBUYHBIX 0AJIJIOB B OTMETKH M0 NATHOAJILHOM HIKaJIe

OTMeTKa 10 NATU0AILHOMI «2» «3» «“»
HIKaJe

«5»

I[TepBuuHbIe GaIbl 0-5 6-8 9-10

11-15




KonTpoabHnas padora Ne 2 — 8 ki1ace
Tema «BaskHellme npeacTaBUTEI M HEOPraHMYECKUX BelleCTB.

KoaunyecTBeHHBbIE OTHOIIEHHUSI B XUMH I

Bapuanr 1
Omeemamu k 3a0anusm 1-6 sersemcs nociedosamenvrocmos yugp.

1. Vkaxute GopMyIibl OKCUIOB HEMETAIIOB
1) NO 2) Li,O 3)BaO 4)BeO 5) SO

2. Ykaxute GopMyJsIbl COOTBETCTBEHHO KUCIIOTHI U paCTBOPUMOIL con

1) Hs3N 4) MgCOs
2) HCIO, 5) CasP:
3) K2SO3

3. Ykaxure GopMyIIbl colielt — HUTpAT U Cyab(u
1) Na2SO4 3) Ca(NO2)2 5) H2S
2) BaS 4) Al(NOz3)3

4. Yxaxwurte GopMyIbl cosiel — XJIOpHUL ¥ KapOOHAT

1) HCI 4) BaCOs
2) FeCls 5) CHq4
3) H2S03

5. Vkaxkute GpopMysibl COOTBETCTBEHHO cylbdara sxenesa (111) u ruapokcnaa kanbuums

1) FeS 3) Fe2(SO4)3 5) Ca(OH)2
2) KOH 4) FeSO4

6. YkaxuTe (OopMyJIbl COOTBETCTBEHHO CONIM U OKCH/IA
1) LisN 3) NaOH 5) HNO3
2) MnO2 4) CuSOq4

Omeemamu k 3a0anusm 7-10 sensemces pazseprymoiii omeem.

7. CocTaBUTh ypaBHEHHUS XUMUYECKUX peakuuid. PaccTtaButh K03(h(HUIIMEHTHI.

Mg+ Oz — Cr03+ Hz — Al2S3 + 02 —
Na+ H, — As+ 0O, — CsHs + Ox—
Zn0O+H, — H2 + N, —»

8. K 240 r 10% pactBopa xnopuna Hatpus qooasmiu 20 T BemecTsa.
OrmpeenuTe MaccoBYIO JIOJIFO COJIM B HOBOM pacTBope. OTBET yKaXXUTe C TOYHOCTHIO JIO IIEIBIX.

9. Onpenenure maccy 18 1 okcuma yriepoaa (IV) npu H.y. OTBET yKaXXHTE C TOYHOCTBIO 10 COTHIX.

10. 3amaua o xuMu4Ieckomy ypaBHenuto. Onpenenurte Maccy okcuaa dpochopa (V), KOTopslit 00paszyercs
npu B3aumoeiicteuu 31T Gocdopa ¢ kucaopogom.



KonTpoabHnas padora Ne 2 — 8 ki1ace
Tema «BaskHellme npeacTaBUTEI M HEOPraHMYECKUX BelleCTB.

KoaunyecTBeHHBbIE OTHOIIEHHUSI B XUMH I

Bapuanr 2
Omeemamu k 3a0anusm 1-6 sensemcs nocredosamenvuocmo yugp.

1. Vkaxute GopMysbl OKCHIOM METAIIIIOB

1) NiO 3) Br207 5) SeO;
2) CI.0 4) BaO

2. Yxaxure (popMyIbl COOTBETCTBEHHO OCHOBAHHS i HEPACTBOPHMOIA

CoJ

1) Sr(OH): 3) NaNO3 5) SiHg4
2) H3PO4 4) Caz(POs)2

3. Ykaxure ¢popmynsl coneii — pocdar u kapoboHaT

1) LisPOs 3) AliCs 5) K3PO4
2) AI(OH)3 4) CaCOs3

4. Yxaxure GOpMyIibl O — HUTPUT U Cyibdar

1) MgSOs 3) KNO2 5) NasN
2) FeSO4 4) Ca(NOs)2

5. Ykaxute GpopMysbl COOTBETCTBEHHO CYNIb(PHUTA Kalusi U HUTpaTa
xenesa (1)

1) Fe(NOz3)3 3) K>SOz 5) K2S

2) K2SO4 4) Fez(NO3)2

6. Ykaxure GOopMyJIbl OCHOBAHHS U KHCIIOTHI

1) Cu0 3) HMnO4 5) H20
2) Co(OH) 4) K2Cr07

Omeemamu k 3a0anusm 7-10 senaemcsa pazseprymoiii omeem.

7. CocTaBUTh ypaBHEHUS XUMHUECKUX peakiuii. PacctaBuTh KOApPUIMEHTBI.

Li+ 0O, — TiO2 + Hy, — MnS+ 0, —»
Ca+H; — N2 + 0, — CH6+ 02—
PbO + Ho— H+F —

8. K 180 r 5% pactBopa 6pomuaa kanus godasmwiu 120 T Bogsl. Onpenennure MacCOBYIO I0JIIO COJIH B
HOBOM pacTBope. OTBET YKOKUTE C TOYHOCTHIO J0 IENBIX.

9. Omnpenenure o0beM npH H.y. 40 r okcuaa azora (I11). OTBeT yka)xuTe ¢ TOYHOCTHIO IO COTHIX C
TOYHOCTBIO JI0 COTBIX.

10. 3agaua mo xumMuUecKoMy ypaBHeHu0. Onpeaenute maccy okcuaa xeinesa (111), koTopsrit
oOpasyercs Ipu B3aMMOICUCTBUH 28T Keme3a



Cucrema OIlCHMBAHNA BbINOJHEHHS OTAEJIbHBIX 3aJJaHU 1 HpOBepo‘lHOﬁ p360TI>I B II€JIOM

[IpaBwIBbHBIN OTBET Ha KaXKJ10€ U3 3aJanHuii 1, 2, 3, 4, 5, 6 onenuBaercs 1 Gammom.
[TonHbIi MpaBUIILHBIN OTBET HA 3aAaHue 7,8,9., onleHuBaeTcs 2 OauIaMu, €Clid B OTBETE
JIOTyIIIeHA OJTHA OITNOKA, BRICTaBIsIeTCs 106a;

[Tonubiii mpaBUILHBIN OTBET Ha 3ananue 10 orieHuBaercs 3 O6amiamu, eciiy JOIyIeHa O/THa
omuoOKa -2 6amia, 2 uinu 6onee omuoOku — 0 0aJIIoB.

MakcumanbHbIN epBUUHbIN Oamt — 15.

Hepenon NMEPBUIHBIX 0a/1JI0B B OTMETKH N0 NATHOAJILHOM IIKaJIe

OTMeTKa 10 «2» «3» «4» «5»
nATHOAILHOM

mKaJe

[TepBuuHbIe OaIITBI 0-5 06-8 9-10 11-15




KonrtpoabHnas padora Ne3- 8 knacc.

Tema: «OCHOBHBIE KJIACCHI HEOPraHnIe€CKUuX coeTUHEHUI»

KonTpoabHas padora Ne3. 1 BapuanT
1)Pacnpenenure BemiecTBa o KOJOHKAM TaOJIUIIBI U JaiiTe Ha3BaHUS BEIIECTBAM:

Kucnorasie | OcHOBHBIE Comu OcHoBaHusA KuciaoTtel Kuciaotel
OKCHJIBI OKCHIBI OJIHOOCHOBHBIE MHOTOOCHOBHEIE

FeO, HCI, FeS0s, H3POg4, LisPO4, CaCO3, Mg (OH)2, H2S, N20s, K20

2) C kakuMU U3 NPEITIOKEHHBIX BEILECTB pearupyer cepHasi KMCIoTa: Melb, XJopuj oapus,
a30THasi KUCJIOTA, TUPOKCHU]L HATpUs, IUHK, HUTpAT Kayus, okcua cepsl (VI), okeun maruus?
3anumure ypaBHEHHUs] BO3MOKHBIX PEaKLUi, paccTaBbTe KOA(PPHUIUEHTBI, YKa)KUTE TUI PEaKLIUu
10 YHCITY ¥ COCTAaBY BCTYMAIOIIUX U 00pa3yIOIIUXCs BEIIECTB.

3) Pemmre nenouky npespauienuii: Mg—MgO—MgClo—Mg (OH)2—Mg (NO3).

4) Onpenenute maccy okcupa xxenesa(Ill), kotopas oOpazyercs mpu pazioxenuunl20r
ruapokcua xenesa(lll) npu narpeBanumu.

5) [lonyunTe XI0pua LMHKA BCEMU BO3MOXHBIMHU CIIOCO0aMU. 3alUILNTE YPaBHEHUS peaKIyil.

KonTtposabHas padora Ne3. 2 Bapuant
1)Pacnpenenure BeniecTBa Mo KOJOHKAM TaOJUIbI U TaliTe HA3BaHUS BEILIECTBAM:

Kucnorarie | OcuoBuble | Comn | OcHoBanusa | KucioTsl Kucnotsl
OKCHBI OKCHBI OECKHUCIIOPOAHBIE | KUCIOPOI0COACPIKAIIINE.

MgO, CO, CaSOy4, Ba(OH)2 , HCIO4, CuOH, HBr, H2SO4, CrO, AICI3

2) C kakMMU U3 NPEATIOKEHHBIX BEILECTB pearupyer TuIpoKCUa HaTpus: ¢pochopHas KUCIOTa,
okcua yraepoaa(IV), cynedar meau(Il), ruapoxcun xpoma(Ill), oxena xanus, Xa0pus
xene3a(ll)? 3anummuTe ypaBHeHH BO3MOXKHBIX peakiuil, paccTaBbTe KO3()(OUIUEHTHI, YKaXKHUTE
THUII PEAKIMH 110 YHUCITY ¥ COCTaBYy BCTYHAIOIIMX U 00Pa3yIOIINXCsl BEIIECTB.

3) Pemmure nenouky npespamenuii: C—CO2—K2CO3— CaCOs3— CO2

4) Kakas macca a30THOM KHMCJIOTBI BCTYIIUT B PEAKIUIO C THIPOKCUIOM KaJIMs, €CIIU MOJIy4aeTCs
78r comu?

5) Ilomyuute cynbdat Kajius BCEMU BO3MOXHBIMU CIOco0aMu. 3alluIINTe YPaBHEHUS PEaKLIU.

KonTpoabHas padora Ne3. 3 Bapuant
1)Pacnpenenure BemniecTBa Mo KOJOHKAM TaOJUIIbI U TaliTe HA3BaHUS BEILIECTBAM:

Kucnornsie OcHOBHBIE Comn [I{enoun | HepactBopumsble Kucnorst
OKCH/IBI OKCH/IBI OCHOBaHHUS

NaCl, H2SiO3, NaOH, P.Os, HNO3, H2SO3,Cu(OH)., Li20O, Pb(NO3)2, BaCOs

2) C KaKuMU U3 TIPEIOKEHHBIX BEIIECTB PEarupyeT OKCUJ KaTbIIHsI: OKCHUJ] MarHusl, a30THAS
KHCJIOTa, Bojaa, okcun cepbl(IV), ruapokcua 6apus? 3anummre ypaBHEHUS BOSMOKHBIX
peakiuii, paccTaBbTe KOA(D(PUIIMEHTHI, YKAXKUTE TUI PEAKIIUU TI0 YHCITY U COCTaBY BCTYMAIOIIUX
1 00pa3yIomuXCsl BEIIECTB.

3) Pemmute nenouxy npespamenuit: P—P,05—H3POs— K3sPOs— Liz POy

4) Kakoif 00beM yTIIEKHCIIOro Tra3a o0pa3yeTcs, €ClIM K KapOOHATY KaJbITUs Maccou 12r
MIPUJINTH COJISTHYIO KHCIIOTY?

5) [Momy4nTe rTUAPOKCH]T KAJTUSI BCEMH BO3MOXKHBIMHU CITIOCOOAMU. 3alHIIUTE YPaBHEHUS
PeaKIIHiA.




[IpaBwibHBIH OTBET Ha 3a1aHue 1 olleHnBaeTcs 2 6auiaMu

[TonHbI TpaBUIILHBIN OTBET Ha 3aAaHus 2,3, 4, olleHuBarOTCs 4 Gaiamu,

€CJIM B OTBETE JIOIYIICHA OJIHA OIIMOKA, BBICTABJISACTCS 3 0ajia;

€CJIM B OTBETE JOIYIIEHA JBE OIIMOKH, BEICTABIIICTCS 2 Oaiia

€CJIM B OTBETE JOMYIIEHBI 2 Wiu 6osee ommboK, BeicTaBisieTcs 0 6aios;

[ToJtHBIH TpaBUIIBHBIN OTBET HA 3a/IaHKE 5 OlICHUBAETCs 6 OayiaMu, eCiIy JIOMYIIeHa O/THA
omunoOKa -5 6amnos, 2 uan 6ojee omuoku — 0 6aIoB.

MakcumanbHbIi epBuuHbIi 6amt — 20.

IlepeBoa mepBUYHBIX 0AJIJIOB B OTMETKH 10 NATHOAJIbHOM 1IKaJIe

OTMeTKa 1O «2» «3» «“» «5»
NATHOAILHON
HIKaJe

[TepBruuHbIE Gaibl 0-5 6-8 9-14 15-20




KonTpoubnas pabora Ne4- 8 kiace.

Tema: "Crpoenne atoma. [lepuoanuecknii 3axkon u [lepuoagnyeckas cucrema
xummnuyeckux ieMenToB .. Menaeneea. CTpoeHue BelecTBa.
OxucIUTeIbHO- BOCCTAHOBUTE/ILHBbIE PpeaKkunu."
| BapuaHT

NHCcTpYyKIIUA 10 BHINOJHEHUIO PA00THI

Ha Breimonnenue pabotel mo xumuu otBoauTcs 40 mMuHyT. Pabora cocTouT M3 IBYX
yacTel ¥ BKJIo4Jaer B ce0s 15 3amanuii.

OtBeThl K 3aganusiM 1—12 3anmucheIBarOTCs B BUJE OJHOM HU(PBI, KOTOPast COOTBETCTBYET
HOMEpY MPaBUIBLHOTO OTBETa. DTy HUdpy 3amuIInUTe B MOJIC OTBETA B TEKCTE padOTHI, a 3aTeM
nepeHecure B 6JaHK oTBeTOB Ne 1.

OtBeroM Kk 3amanusM 13-14 sBisercs mociieoBaTeabHOCTh IUp. OTBET 3amuImmTe
B I10JI€ OTBETA B TEKCTE pabOTHI, a 3aTeM IepeHecuTe B 0JaHK 0TBETOB Ne 1.

Ha 3apanue 15 crnenyer nath mosHbIN pa3BEPHYTHINA OTBET.

[Ipu BEIMOSHEHUHU 3aJIaHU MOYKHO TTOJIB30BAThCS YEPHOBHKOM. 3aIllMCH B YCPHOBHKE HE
YUUTBIBAIOTCS TPU OLIEHUBAHUU PAOOTHI.

CoBeryeM BBINOJIHATH 3a/laHUsl B TOM IMOPSAKE, B KOTOPOM OHM AaHbl. {711 S5KOHOMUU
BPEMCHH TMPOITYCKAWTE 3aJlaHue, KOTOpOe He YAaércs BBINIOJHUTH Cpa3y, W TEPEXOJUTE
K cneayromemy. Ecnu mocne BbimonmHeHUs Bcell paboTel y Bac octaHetcst BpeMs, TO MOXHO
BEPHYTHCS K MPOIYIICHHBIM 3a/IaHUSIM.

bannel, monyyennsie Bamu 3a Bce BIMOTHEHHbIE 3aaHus, cymmupytorces. [locrapaiitech
BBITIOTHUTH KaK MOKHO OOJIbIIIe 33JaHNii U HabpaTh HaUOOIbIIIee KOJIMYECTBO OaIoB.

Kenaem ycnexa!



Omeemom K 3a0anuam 1-12 aenaemca oona yughpa, komopas coomeemcmeyem Homepy
npasuibHO20 omeema. 3anuuwiume my yughpy 6 nojie omeema ¢ mekcme padGomal, a
3amem nepenecume 6 61anK omeemos Ne 1 cnpasa om nHomepa coomeencmayuiezo
3a0anus.

Ha pucynke n3o0paxeHa MOJeIb aToMa:

2

KakoMy XMMHYECKOMY 3JICMEHTY OHa COOTBETCTBYET?
1) anroMHUHUIO

2) 6opy
3) azoty

4) docdopy

OrtBer:;

ITo maTe QJICKTPOHOB Ha BHCHIHEM JJICKTPOHHOM CJIOC HAXOAHUTCA B aTOMC KaXIOI'oO M3
XHUMHUYCCKUX 3JICMCHTOB:

1)Be, B, Li
Z)AS, Se, Br
3C, Si, Al
4)N, P7 As

OrtBer:

YHUCo 2JIEKTPOHOB BO BHEIIHEM JJIEKTPOHHOM CIIO€ aToMa, siIpo KOoToporo coxepxut 10
MPOTOHOB, PABHO

1)8

2)2

3)6

4)4

OrtBer:

[TopsinkoBbIil HOMEp XMMUYECKOTO AeMeHTa B [lepuoaunueckoil cucreme [[. 1. Menneneena
COOTBETCTBYET:

1) yucny 3JeKTPOHOB B aTOME

2) 3HAYCHUIO BBICIIICH BaJICHTHOCTH AJIEMEHTA MO KUCIOPOIY

3) "HCITy 2JIEKTPOHOB, HETOCTAIOIIMX /IO 3aBEPIICHHS BHEIIHETO 3JICKTPOHHOTO CIIOS

4) 4uCIy SNIEKTPOHHBIX CIIOEB B aTOME

OtBerT:

Hemeramnnueckue cBOMCTBA YyCUIIMBAKOTCS B PAY

DN - P — As
)N —-C— B
3N -0 = F
4)C — Si — Ge

OrTBeT:
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Hemerannmmaeckue cBoiicTBa hochopa BeIpakKeHBI CUIIbHEE, YeM HEMETAITHYECKHUE CBOMCTRA

1) kuciopona
2) a3ota

3) kpemHusI
4) xmopa

OrtBer:

TonbKO KOBaJICHTHAs HEMOJIAPHAs CBI3b MMEETCS B
1) monexye Bozibl
2) KpucTajie 5102
3) KpucTalIe KPeMHHS
4) MoJIeKyIIe IEPOKCHIA BOJOPO/IA

OrTBeT:

XuMHUYecKas CBsi3b B MOJIEKYJIE NH3
1) KoBaJICHTHAs! HENOJISIPHAS

2) KOBaJICHTHAs IOJIAPHAS

3) nonHas

4) BogopoOHAs

OrTBeT:

Kaxko#t Bug XUMHUECKOM CBSI3U XapaKTEPEH Ml Meau?
1) nonnas
2) MeTaJTH4YecKast
3) KOBaJIeHTHAs MOJISIPHAS
4) xOBaJICHTHAs HEMOJISIPHAS

OrtBer:

B xakom coenHEHNM CTENEHb OKUCICHUS a30Ta paBHa +3?
1) Na,gN
2) NH;
3) NH,Cl
4) HN02

OtBeT:

MakcuMalIbHO BO3MOXHYIO CTCTICHb OKUCJICHHA aTOM CCPLI MPOABJIACT B COCAUHCHUN

1) HQS
2) H,S504
3) K2503
4) SF4

OrtBer:
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Kaxkoit aieMeHT nMeeT HU3IIYIO CTENeHb OKUCIICHUS —37
1)Cl
2)S
3) N
4) Al

OrtBer:

Ilpu evinonnenuu 3a0anusn 13 uz npeodnorsceHHo20 nepeuns omeemaos evloepume 06a
NPAGUILHBIX U 3anuuiume yu@pol, noo Komopvimu oHu ykasauvl. Ilonyuueuwiyroca
nocinedosamenvHocms yugdp 3anuwiume 6 6.:1ank omeemos Ne 1 cnpasa om nomepa
COOMEEMCmMaEyIou,ec0 3a0anus, Ha4UHAs ¢ nepPeoll K1emouku, 6e3 npooenos, 3anamuix u
opy2ux 00nOJTHUMETbHBIX CUMBOJI08.

13

B pssly XMMHYECKUX SIIEMEHTOB: C —B —Be_ IPOMCXOIUT yMeHbIIeHUE (0cIabieHue)
1) uncna mpPOTOHOB B SIPax aTOMOB
2) uKcia SIEKTPOHHBIX CIOEB B aTOMAax
3) paauyca aTOMOB
4) MeTaIMYeCKuX CBOMCTB
5) CTCIICHU OKHCJICHNA B BBICHHINX OKCHUAAX

OrTBeT:

Ilpu eévinonnenuu 3a0anusn 14 Kk Ka)3coomy r1emenny nepeozo cmoaodua noodepume
COOMEEemcmayouwuil J1eMeHm U3 6mopozo cmonoya. Beiopannsie yughpol 3anumiume noo
coomeemcmeyrouumu oyxeamu maoauywl. I{ugppor 6 omeeme mozym noemopamucs.
IHonyuuewyroca nociedosamenvnocmey yugp 3anumiume 6 6;1anK omeemoe Ne 1 cnpasa
om HOMeEpa COOMEEnCcmayuLe2o 3a0anua, HAYUHAs C NePEol KINemouKu, 6e3 npooenos,
3anAmMbIX U OPY2UX 00ONOJIHUMEIbHBIX CUMEOJI08.

14

YCTaHOBUTE COOTBETCTBHE MCKAY CXEMOM OKHCIHTEIIbHO-BOCCTAHOBUTEIbHOU pCaknun n
CTEIIEHbIO OKHMCJICHHUS BOCCTAHOBUTEIIS B HEM.

S
A)S + Hz804 ~ SO2 + H0 10
5) H202 - H2O + O2 2) +1
B FeO + C - TFe + CO 3) +2
4) -1
5) +6

3anummre B Tabauily BEIOpaHHbIE U (PBI O] COOTBETCTBYIOIIUMH OYKBaMH.

A|b|B

OrtBer:




Jlna 3a0anun 15 3anuwmiume 6 none omeema ¢ mexcme padomvl NOJIHBLI PA36EPHYMbLIL
omeem, GKAI0UAOWUIL He00X00UuMble ypasHenus peakyuii u pacuémol. Omeemaul
3anucvleaiime 4émKo u pazoopuueo.

15

Hcnonb3ys MeTo 371eKTPOHHOr0 0anaHca, COCTaBbTE YpaBHEHHE PEaKIMU

B + HC103 + H,O — H3BO3 + HCI

OnpenenHTe OKHCIIUTECIIb 1 BOCCTAHOBUTECIIb.




OTBeTHI K 321aHUAM

Ne OtBeT
3aIaHus

Flw|d NN w ww kP A w

14 141
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Kpurepun oneHuBanus 3aaHusi ¢ pa3BEPHYTHIM 0TBETOM

I/ICHOHB?)YH METO/, I)J'IeKTpOHHOFO 6aﬂcha, COCTaBbTC ypaBHeHI/Ie pCakunun
B + HC1O3 + H,O — H3BO3 + HCI

OHpCI[CJ'II/ITe OKHCIIHUTEJIIb 1 BOCCTAHOBUTECIIb.

ConeprxkaHue BEPHOT0 OTBETA M YKA3aHUS M0 OIeHUBAHUIO Bamwibt
(omyckarTcs HHbIC (POPMYITHUPOBKU OTBETA, HE MCKAXKAIOIINE €r0 CMBICIIA)

1) CocrasieH 3JeKTPOHHBIH OajIaHc:

1] CI™ + 6e— CI7!
2 | B” — 3e— B*?
2) VkasaHo, 4to 00p B cTeneHu okucieHus O sIBISICTCS BOCTAHOBHTEIIEM, a XJIOP

B CTENEHH OKUCTeHHS +5 (1n HCIOS) — OKHCITUTEIIEM;
3) CocTaBieHO ypaBHEHUE PEaKIIUK:

2B 4+ HC103 + 3H,O = 2H3BO3 + HCI.

OTBeT HpaBI/IJ'IBHHﬁ u HOHHLIﬁ, BKJIFOYA€T BCC HAa3BAHHBIC JJICMCHTHI.

B otBeTe JomyuicHa oImuOKa TOJILKO B OJHOM H3 3JICMCHTOB.

B otBeTe JOIMYUICHBI OIINOKH B ABYX 3JICMCHTAX.

Bce anemeHTEI OTBETA 3aIIMCaHbI HCBCPHO

W Ol | N W

MakcumanbHbINH 0auT

Cucrema oneHUBAHMSA BBINOJHEHHUS OTACIbHBIX 3aJaHUH M IPOBEPOYHOI padoThI B
eJa10M

Bepnoe BeimonHeHue kaxxaoro u3 3aaanuit 1 — 12 onenuBaercs 1 Gamiom.

BepHoe BbImongHEHHE Kaxaoro U3 3agaHuil 13—14 makcuMmanbHO OlLIEHHMBaeTcs 2 Oaiiamu.
Ecnu B oTBeTe Ha 3TH 3aJaHMs JONYILIEHA TOJBKO OJHA OMIMOKa, TO 3aJlaHue CUUTAETCS
BBITIOTHEHHBIM YaCTUYHO U OLIeHUBaeTcs 1 Oanmom.

3amaaueNe 15 ¢ pa3BepHYTHIM OTBETOM MOKET OBITH BBIMOJIHEHO OOYYAIOIIUMHUCS Pa3HBIMHU
ciocobamu. IlosTOMy NpHBeIeHHbIE B KpPUTEPUSAX OIIEHWBAHUS 0Opa3lbl OTBETOB CIEIYET
paccMaTpuBaTh JIMIIb KakK OJIMH W3 BO3MOXKHBIX BapHaHTOB oOTBeTa. Kaxnplii BepHO
BBITIOTHEHHBIA DJIEMEHT OTBETa OIlleHWBaeTcs | Oammom, MpUYéM MaKCHMAalbHBIM Oast
cocraBJsieT 3 Oaia.

IlepeBoa nepBUYHBIX 0AJVIOB B OTMETKH 0 NATHOANIBHON HIKaJIe

Tabauya nepesoda 6an108 8 ommemKy no NAMUOALILHOU UIKATLe

OTMeTKAa 10 NATHOAILHOM IIKAJIe «2» 3 «“@» «S»

IMepBuuHbIe GaIbI 1-6 7-11 12-15 | 16-19




KonTpoabHnasi padora Ne4- 8 kaacc
no teme: "Ctpoenue aroma. [lepuoguvecknii 3axon u [lepnonnyeckas cucrema
xumuveckux iemenToB .. MenaeneeBa. CTpoeHue BeliecTBa.
OKHNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE peaKIuu."
Il BapuanT

NHCTPYyKIIUA 10 BHINOJHEHUIO PA00THI

Ha BeimonHenue paboTsl mo xumuu otBogutcs 40 muHyT. PaboTa COCTOMT M3 ABYX
yacTel ¥ BKJIro4Jaer B ce0s 15 3ananuii.

OtBerbl K 3amaHusaM 1—12 3anmuceiBalOTCS B BUAE OJHOW MHUGPBI, KOTOpas
COOTBETCTBYET HOMEPY MPaBUIBLHOTO OTBETA. DTy HMU(PY 3aMUIIUTE B MOJIE OTBETA B TEKCTE
paboTHI, a 3aTeM IIepeHecuTe B OJaHK oTBeTOB No 1.

OtBeroM Kk 3amaHusM 13—14 aBusercs mocnenoBarelbHOCTh HU(p. OTBET 3anUIIUTE
B II0JIC OTBETA B TEKCTE pabOTHI, a 3aTeM NepeHecuTe B OJaHK oTBeTOB Ne 1.

Ha 3apanue 15 crneayer nath mojHbIN pa3BEPHYTHINA OTBET.

[Ipu BeIMOMHEHWHU 33aJaHU MOXKHO TIOJIb30BATHCSl YEPHOBUKOM. 3alKCH B YEPHOBHKE
HE YYUTHIBAIOTCS TP OIECHUBAHUHU PAOOTEHI.

CoBeTryeM BBINOJTHATH 3aJaHUSI B TOM MOPSIIKE, B KOTOPOM OHU JaHbl. JlJig S5KOHOMHUH
BPEMEHU NPOIYCKAWTE 3aJaHue, KOTOPOE€ HE YAAETCS BBINOJHUTH Cpa3y, M MEPEeXOIuTe
K caenytouieMmy. Eciau nocne BbinoiaHeHus Bcel paboTsl y Bac ocranercss BpeMs, TO MOKHO
BEPHYTHCS K MPOMYLIEHHBIM 33JJaHUSM.

bannel, mnonydennsie Bamu 3a Bce BBINOJTHEHHBIE 3aJaHUs, CYMMHUPYIOTCS.
[TocTapaiiTech BBITIOJIHUTH KaK MOKHO OOJIBbIIIE 3aaHUI U HaOpaTh HauOOJIbIIee KOJTUICCTBO
0aJIoB.

Kenaem ycnexa!



Omeemonm K 3a0anuam 1-12 aenaemcsa oona yugppa, komopas coomeemcmeyem Homepy
npasuibHO20 omeema. 3anuuwiume my yughpy 6 noje omeema ¢ mekcme padGomal, a
3amem nepenecume 6 61anK omeemoe Ne 1 cnpasa om Homepa coomeemcmeyoueco
3a0anus.

Ha pucynke n3o0paxeHa MOJeIIb aToMa:

<

KakoMy XMMHYECKOMY 3JIEMEHTY OHa COOTBETCTBYET?
1) maruus
2) KalbIHsI
3) nuTHs
4) kanus

OrTBeT:

Kaxkue nBa ayemMeHTa UMEIOT OJIMHAKOBOE YUCJIO JIEKTPOHOB HA BHEIIIHEM YpOBHE?
1) Be " B

2) B, Al

3) Oy F

4) NEL u Cl

OrTBeT:

DIIeMEHTHI KUCIOPOI U PTOP UMEIOT OJMHAKOBOE
1) oOriiee YKCII0 IMEKTPOHOB
2) YKCIIO 3aBEPIICHHBIX SHEPTETUUCCKUX YPOBHEH
3) 4KCII0 AIIEKTPOHOB HA BHEIITHEM YPOBHE
4) 9UCII0 MPOTOHOB B SIIPE

OrtBer:

B kakoM psiy XUMHYECKUX DJIEMEHTOB YCHIHBAIOTCS HEMETATMYECKHAE CBOMCTBA COOTBET-
CTBYIOLIMX MM IPOCTBIX BEIIECTB?

1) amomunuii — dochop — xiop

2) dTOp — a30T — yrIIeposa

3) xmop — 6poM — HOx

4) kpemHHi — cepa — pochop

OtBerT:

B rnaBubeIXx nmoarpynmax Ilepmonndeckoil CHCTEMBI C YBEIMYEHUEM 3apsla sapa aTOMOB
XUMHUYECKHX HJIEMEHTOB

1) ycunMBarOTCsl HEMETANIMYECKUE CBOWCTBA

2) YMEHBIIAIOTCS METAJUIMYECKHE CBOICTBA

3) u3MeHseTCs BAIEHTHOCTH B BOJOPOIHBIX COCTUHCHUAX
4) octaeTcs MOCTOSHHOM BBICIIAst BAJICHTHOCTh

OrtBer:
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11

MerautndecKkne CBOMCTBA MarHUs BBIPKEHBI CHIIbHEE, Y€M METAJUTHYECKHE CBOMCTRA
1) KampIus
2) Oepuuus
3) kanus
4) Gapus

OrtBer:

WNonHast XuMU4ecKast CBSI3b peain3yercs B
1) x0poBOIOpOIE
2) TUIPOKCH]IE HATPHUS
3) okcue yraepoma(ll)
4) oxcuse yriaepoaa(IV)

OrtBer:;

Kaxkoe n3 yka3aHHBIX BEIIECTB UMEET METAITUYECKYIO CBSI3b?
1) CELFQ
2) 5
3) Zn
4) K2 @)

OrTBeT:

Takoi ske BU XUMHUYECKON CBSI3H, KaK U JJIsl MOJIEKYJIbI KHCIIOPOA, XapaKTepeH st
1) okcuaa Kanbius
2) XJI0pUIa JTUTHS
3) Hatpwust
4) cepbl

OrTBeT:

B xakom u3 COCI[I/IHCHI/Iﬁ CTCIICHb OKUCJICHUA a30Ta paBHA =39
1) N20O3
2) Ba(NO 2 ) 2
3) (NH4 ) 2 SO4
4) HNO3

OtBeT:

MaKCI/IMaIII)Hy}O CTCIICHb OKHUCJICHUS XJIOP MMPOABJIACT B COCIUHCHUN

1) KC104
2) AlUI;3
3) CC14
4y NaCl

OrtBeT:
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Kaxoii a35ieMeHT nMeeT BBICIIYIO CTETIEHh OKUCIICHHS +57
1) Cl
2P
3)C
AR

OrtBer:

Ilpu eévinonnenuu 3a0anun 13 u3z npeonorcennHo2o nepeuns omeemaoas evloepume 06a
NPAGUILHBIX U 3anuuiume yu@pol, oo Komopvimu oHu ykazanol. Ilonyuusewiyroca
nocinedosamenvHocms yugdp 3anuwiume 6 6.:1ank omeemos Ne 1 cnpasa om nomepa
COOMEEeMCmayIou,ec0 3a0aHus, HaUUHAs ¢ NePeoll K1emouku, 6e3 npooenos, 3anamuix u
opy2ux 0OnOJIHUMENbHBIX CUMBOJI08.

13

B psity XUMHYECKHMX DJIEMEHTOB C—N-— OyMeHLmaeTc;I
1) 3apsia sapa atoma
2) paauyc aToma
3) 2JIEKTPOOTPHUIIATEBHOCTD 3JIEMEHTA
4) BaJIEHTHOCTH B JIETY4YEM BOJOPOJIHOM COEIMHEHUH
5) 4KcII0 3aMOJHEHHBIX 3JIEKTPOHAMHU YHEPIeTHYECKUX YPOBHEN

OrTBeT:

Ilpu évinonnenuu 3a0anusn 14 K Ka)coomy snemennmy nepeo2o cmonoya noodepume
COOMEEeMCMEYIOWUIL 3J1eMenn U3 6mopozo cmonodua. Beiopannsvie yughpol 3anumiume noo
coomeemcmeyrowumu oykeamu maoauysl. Llugpor 6 omeeme mozym noemopamaucs.
Ionyuuewyrca nocnedosamensvnocms yughp 3anuwiume 6 6a1ank omeemog Ne 1 cnpaga
Om HOMEPA cOOMEemcmeayIou|eco 3a0anus, HAYUHAasA ¢ NePeoll Kiemoukxu, 6e3 npoodenos,
3anAmuiX U OPy2ux OONOJIHUMENbHBIX CUMEBOI08.

14

YcraHOBUTE  COOTBETCTBUE MEXKIAY CXEMOM XHMHMUYECKOW pEakIUud U  BEIIECTBOM-
BOCCTAaHOBMTEJIEM B HEL.

CXEMA PEAKIINUA BOCCTAHOBUTEJIb
AHCL + MnOs — MnClo+Cla+Ho0 1) MnO,
p)HaS + HCIO3 — HCI + S + Hy0 2 HCI
g HCL + Al - AICI;+H, 3 HCIO;
4y HaS
5) Al

3anummre B TabIHIly BEIOpaHHBIE IIU(PHI 0] COOTBETCTBYIOIIUMHU OYKBaMH.

A|b|B

OtBeT:




/Jlna 3a0anun 15 3anuwiume 6 none omeema 6 mexkcme padomaol nOJIHBLIL PA3GEPHYMbLIL

omeem, 6KNI0UAIOWUIL HEOOX00UMble YPAGHEHUA peaKyuil u pacuémul. Omeemul
3anucwvléaiime 4émiKko u pazoopuueo.

15

Hcnonb3yst MeTO 3JEKTPOHHOTO OajlaHca, COCTaBbTE yYpaBHEHHE PEAKIIH, COOTBETCTBYIO-
1ee CxeMe MpeBpamieHun

OnpenenHTe OKHCIIUTECIIb U BOCCTaAHOBUTCIIb.




OTBeTHI K 32JaHUAM
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Kpurepun oneHuBaHus 3a1aHusi ¢ pa3BEPHYTHIM 0TBETOM

HCHOJ’IIBYH MCTO JJICKTPOHHOI'O 63.J'Icha, COCTaBbTC YPABHCHUC PCAKIUH, COOTBCTCTBYIO-

11ee CXEeMe NpeBpaleHUun

OHpGHGHI/ITe OKHCIHNTECIb U BOCCTAHOBUTCIIb.

Cozlep)lcaﬂne BEPHOI0 0OTBETA M YKaA3aHUA 110 OUCHUBAHHUIO
(,ZLOHYCKaI-OTCH HWHBIC (I)OpMYJ'II/IpOBKI/I OTBC€TAa, HC UCKAXXAaroInue €ro CMBICJ'Ia)

Baaiabl

1) CocraBJieH 3JeKTPOHHBIH OanaHc:
3 | 2C17 1 — 2e— Clg
2 | NT? 4 3e— Nt2

N+5 Cr_

2) OmnpenenéH OKUCIUTEb U BOCCTAHOBUTEIID: — OKHCJIHTEIb,
BOCCTaHOBUTEITb.
3) CocTaBieHO ypaBHEHUE PEaKIIUK:

6HCIl + 2HNO3; = 2NO + 3Cle + 4H5O0.

OTBeT NpaBUWJIbHBINA U MOJHBIN, BKIIOYAET BCE HA3BAaHHBIE AJIEMEHTHI.

B oTBere gomymieHa ommndka TOIHKO B OJTHOM U3 DJIEMEHTOB.

B oTBeTe gomymieHsr OMMOKY B IBYX JIEMEHTaX.

Bce snemeHTEI OTBETA 3aIIMCaHBI HEBCPHO

MakcuManbHBINA 0ast

W Ol LN W




CucreMa ouleHMBAHUS BBINOJHEHNUS OTIeJIbLHBIX 32JaHUIl U IPOBEPOYHOIi padoThI B
eJoM

Bepnoe BoInonHeHne Kaxa0ro u3 3aaanuii 1 — 12 ouenusaercs 1 6ammom.

BepHoe BbImosHeHHe Kaxkaoro w3 3amaHuil 13—14 makcuManabHO OLICHMBaeTCs 2 Oayuramw.
Ecnu B oTBeTe Ha 3TH 3aJaHMs JOMYIIEHA TOJBKO OJHA OMMOKa, TO 3aJlaHUEe CUHTACTCS
BBLIIOJIHEHHEIM YaCTUYHO U OLleHHBaeTcs 1 OayuioMm.

3amaaneNe 15 ¢ pa3BepHYTHIM OTBETOM MOXKET OBITh BBIIIOJHEHO OOYYAIOIIMMUCS Pa3HBIMU
cnocobamu. [To3ToMy NpUBEACHHBIE B KPUTEPUSX OIEHUBAHUS 00pa3ibl OTBETOB CIEAYET
paccMaTpuBaTh JIMIIb KaK OJIMH W3 BO3MOXKHBIX BapHWaHTOB oOTBeTa. Kaxapli BEpHO
BBITIOTHEHHBIA JJIEMEHT OTBETa OIleHWBaeTcss | OaioMm, MpUYéM MaKCUMAIBHBINA Oaut
cocTaBjsaeT 3 Oamia.

Hepenon NMEPBUIHBIX 0a/1JI0B B OTMETKH N0 NATHOAJILHOM IIKaJIe

Tabauya nepesooa 6ann06 6 OMMemMKU NO NAMUOANTLHOU WIKALE

OTMeTKa 0 NATHOANILHOM IIKAJIe «2» 3 «“» «5»

I[TepBuYHbIE OAIITBI 1-6 7-11 12-15 | 16-19




KOHTPOJIBHO-U3SMEPUTEJIBHBIE MATEPHUAJIbI

1O XUMHHU (9 KJIIACC)

Cneuupukanusa KUM no xumuu

JJIs1 MPOBeIeHUsI BXOAHOH KOHTPOJIbHOM padoThl, 9 Ki1ace

1. Haznayenue KM — KOHTpOJIb YPOBHSI IOATOTOBKH YYallIUXCsl 10 XUMUU 32 Kypc 8

KJ1acca.

2. Bpems npoBeaenus — 45 munyt (1 ypok).

3. O01mas xapakTepuCcTHKA coiep:KaHus U cTpyKTypbl KMM:

Pabota cocTouT U3 0HOM YacTu, conepxariei 11 3amanuii.

C IIOMOIIBIO SaﬂaHHﬁ, HAITPpAaBJICHHBIX Ha IIPOBCPKY 0azoBoro YPOBHA IMMOATOTOBKH IIO

XUMUH, IPOBEPACTCA 3HAHHUC U ITOHHMMAHUC BAXKHBIX 3JICMCHTOB COACPIKAHUA (HOHHTHﬁ, ux

CBOMCTB, IPUEMOB PELICHUS 33aJaHUIl U 1p.), BIaJICHUE OCHOBHBIMM aJIFOPUTMaMH, YMEHUE

INPUMCHUTL 3HAHUA IIPU PCUICHHUHU XWUMHYCCKUX 3adad. HpI/I BBIIIOJIHEHUHN 3TUX 3aILaHHfI

yqamuecsa TaKXKE AOJDKHBI IMPOACMOHCTPUPOBATHL OIPCACICHHYIO CUCTEMHOCTH 3HAHUU U

UIUPOTY HIPEICTABICHUA.

HpOBCpKe MOMJIC)KUT MATCpHall OCHOBHBIX XHWMHYCCKUX 6JIOKOB, Ha KOTOpPLIC

pacnpesieNieH0 cojepKaHUe IIKOJIBHOro Kypca Xumuu: «CTpoeHHEe aromMa XUMHYECKOIrO

QJICMCHTAa», ((HOMCHKJ'IaTypa HCOPTraHNYCCKUX BCHICCTB», «THUnbl XUMHYECKUX peaKHHﬁ»,

«CocTaBieHIE XUMHUECKUX PEAKIIUM 110 CXeMe» U T.1.

Ne IIpoBepsieMble 3J1€MEHTHI COAePKAHUSA YpoBenb Tun 3apanus
3aJaHus CJIOKHOCTH

1,7 CrpoeHue aToMa XMMHUYECKOTO AJIEMEHTa bazoBriit Brimonnenune nefictBui
(penieHue)

2 THUIbI XUMUYECKUX pEaKIUi BazoBriit Brimonnenune nefictBui
(perienue)

3-6 Howmenkiatypa HEOpraHM4eCKHUX BELIECTB bazoBriit Brimmonnenue neicTBui
(pewenue)

8-11 CocraBieHrne XUMUYECKUX PEAKIUHI 10 CXEMe baszoBelii | BeimonHeHue neicTBuii
(pemienue)

4. Kputepuu oneHuBanus — MakcuManbHOE KOJIHYeCTBO OamioB B padore — 20.

Kaxxnpiii BepHbIii oTBeT 1, 3-7 3amanus ornenuBaercs B 1 6ami. 3a HEBEpPHBIH OTBET

WU OTCYTCTBHE OTBeTa BhICcTaBisieTcs () OayutoB. 2 3amaHue oleHWBaeTcs B 2 Oamna. §8-11

3a/IaHMsl OLICHUBAIOTCA B 3 Oayia. PekoMeHyemast mkasa nepeBo/ia 0aJiioB B OIICHKY:

Bananl

0-9

10-13

14 -17

18 -20

Onenka

2

3

4

5




BxoaHoii KOHTPOJIbL MO XUMHH 9 KJIacce
Bapuant 1

1. Xumuueckuii oIeMeHT, IMEIOIIMii cxeMy cTpoeHus atoma +8 ), )g , B Ileprouueckoit
CUCTEME 3aHMMAET MOJI0KECHHE:

A. 2-ii nepuon, rmaBHas noarpymnmna VI rpymmsr.

B. 2-it nepuon, rnaBuas noarpymnmna VI rpymiesl.

B. 3-it nepuox, rnaBHas noarpymnmna VI rpymnmsl.

I'. 2-it mepuon, rmaBuas noarpymma Il rpymmsr.

2. JIONHUIINTE PEaKIMU, HA30BUTE CIOXKHBIE BELIECTBA, YKAKHUTE THII PEAKIIHH:
a) Al + O B) CaCOs3
6) Mg + H2SO4 r) HCI + Na;CO3

3. K kucnoram oTHOCHTCS KaXXa0€ U3 IBYX BCIIICCTB
a) HzS, Na2COs 0)K2S04, Na;SO4 B) Hz PO4, HNOs r) KOH, H2SOs

4. Tuppoxcuny mequ(Il) coorBercTByeT hopmyna
a) Cn20 0) Cu(O H). B) CuO r) CuOH

5.0xcun yriepoaa (IV)pearupyer ¢
a) THIAPOKCHUIOM Oapust 0) CepHOI KHCIIOTOM B) KHCJIOpPOAOM  T) okcuaoMm cepsl (1V)

6. I'uapoKCHu T Kalns pearupyer
a) HCl1 6) Na.O B) Fe(O H)2 r) Na; COs

7. PacripeneneHue 3JIeKTPOHOB O 3JIEKTPOHHBIM clIosiM 2;8;1 COOTBETCTBYET aToMy
a) ATFOMUHUS 0) Maruus B) JIUTHSA ') HaTpUs

. B nenouyke npespaiieHuin Na,O—X— BaSOs BemectBoM X sBIsETCS

a) NaOH 0) Na B) Na2SO4 r) BaCl,
Harnumure ypaBHEHHUS peakuil.

IIpu BbINOTHEHUHU 3a7aHus 9 BbIOepHUTE ABA NPABUWIBHBIX 0TBETA
9. B pe3ynbTaTe B3aUMOJICHCTBHUS CEPHOM KHCIOTHI M HUTpaTa Oapusi 00pa3yroTCs BEIIECTRa,
OTHOCSIIMECA K Kiaccam/rpynmnaM. Hanmummre ypaBHeHHe peakIuu.

1. KucnoTHbIN OKcH 2. OCHOBHBIN OKCHI 3. Kucnora 4.0OcHoBaHue 5. Comnb

10. YcTaHOBUTE COOTBETCTBHE MEXTY (POPMYIION NCXOMHBIX BEIECTB U MPOAYKTAMH PEAKIIHN

@opMyIIbl BEIECTB [IponykTsl B3auMoaeCTBUS
A) Zn+H>SOs— 1. Zn(OH)2+ Cl2
b) ZnO+HCl— 2.Zn Cl2+ H20
B) Zn(OH)+ HCl— 3.ZnS0O4 + H20
4. ZnS+ H20
5.ZnS04 + H

11. CocraBbTe ypaBHEHHS peaKkluu, pacCTaBbTe KOAPPUIMEHTHI, YKaXKUTE TUI peaKLIUi:
a) ocdop + kucnmopon ~ — oxcun pocdopa (V)
0) IMHK + a30THAs KUCIOTa —» HUTPAT LIUHKA + BOJOPO]

B) xjopup Oapus + cepHast Kuciora —»



BxoaHoii KOHTPOJIbL MO XUMHH 9 KJIacce
Bapmuanr 2

1. Xumuueckuil >7IeMeHT, UMEIOIMii cxeMy cTpoeHus atoma +14 ), )g )4 , B Ilepuoauueckoit
CUCTEME 3aHMMAET MOJIOKEHUE:
A. 4-ii nepuona, rrapHas noarpynmna Il rpymmesr.
B. 2-it nepuon, rnaBHas noarpynna VI rpynmsr.
B. 3-it nepuox, rnaBuas noarpymnmna |V rpymmsr.
I'. 3-it mepuon, rmaBuas noarpymma Il rpymmsr.

2. JIonMIIKTE PeaKIliK, HA30BHUTE CIIOKHBIC BEIIECTBA, YKAKUTE THIT PEAKIIUH:
a) Zn + Oz
0) Mg + HCI
B) H.0
r) H2SO4 + K2CO3

3. KcomsiM OTHOCHTCS Ka)KI0€ U3 JBYX BEIECCTB
a) K25, NaO 6)H2S04, NH3 B) Na2SiO3, KNOs r) Ca(OH),, KCl

4. Cynbdary mequ(Il) coorBercrByeT hopmyna
a) Cu2S04 0) CuSO4 B) CuO r) CuS

5.0kcun dpocdopa (V)pearupyer ¢
a) O 6) Na2SO4 B) HCl r) Hz

6. [1pu B3aMOACHCTBUY THIPOKCHU/IA KAJIHS C COJSTHON KUCIOTOH 00pa3yroTcst
a)COJIb M BOAOPOA  0)COJIb M BOJAa  B)OKCHJ HEMETAJlIa U OCHOBAaHUE  T')OKCHJ METajllla v
KHCJIOTa

7. PactipenienieHye 3JIEKTPOHOB 10 AIEKTPOHHBIM CIIOSIM B aTOME KPEMHMSI COOTBETCTBYET Psifi
4HCe

a) 2;8;2 0) 2,6 B) 2;4 r) 2;8;
8. B nienouke npespaieHuit SO3 —X— BaSO4
BEIIECTBOM X SIBJISICTCH. ... a) CuO 0) Na2SO3 B) CuS 1) Na2SO4

Hanumure ypaBHeHUs peakuui

IIpu BbINOTHeHUHU 3a7aHus 9 BbIOepHUTE ABA NPABUWIBHBIX 0TBETA
9. B pe3ynbTraTe B3auMOJICHCTBUSI HUTpaTa cepedpa U COISTHOM KUCIOTHI M 00pa3yIoTCs BEIIEeCTBa,
OTHOCSIIHECA K Kiaccam/rpynmnaM. Hanummre ypaBHeHHe peakuu.

1.IIpocToe BelecTBO 2. Kucnora 3. OcHoBaHue 4.0xcup 5. Conb

10. YcraHoBUTE COOTBETCTBHUE MCKAY (I)OpMy.]'IOﬁ HCXOJHBIX BCHICCTB U MMPOAYKTAMHU PCAKIIUA

DopmyJIbl BELIECTB [IponykThl B3aUMOIEHCTBHS
A)Fe + HCI — 1. FeClo+ Hz
b) FeO+HCl— 2.FeCls+ Hz
B) Fe(OH)3+ HCl— 3. FeCl2 + H0O

4. FeClz + H0
5. Fe(OH)3+Cl 2
11. CocTaBbTe ypaBHEHHs PEAKIIMiA, paCCTaBbTE KOA(PMUIIMCHTHI, YKAXKHUTE TUTT PEaKIIHIA:
a) ocdop + kucmopon —»  okcug gochopa (V)
0) IMHK + a30THAs KUCJIIOTa —» HUTPAT LUHKA + BOJOPOT

B) xJopup Oapus + cepHast Kuciota —»



KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPHUAJIbBI
1O XUMHMH (9 KJITIACC)

Konuduxarop
AJIEMEHTOB COJIEP’KaHUs U TPEOOBAHUI K YPOBHIO IOJTOTOBKH O0YYarOIINXCS
JUTSI IPOBEJICHUS] TEMATUYECKON KOHTPOJILHOM paboThI

[Ipeamer: xumus

Knacc: 9 knacc

Bun xonTpons: memamuueckuii
Tema: Hememannwt

1. TlepeuyeHb 37€MEHTOB MPEAMETHOTO COJCPKAHNUS, IPOBEPSAEMBIX Ha
KOHTPOJIbHOU paboTe

Kox Onucanue 3j1eMeHTOB NPEAMETHOT0 COAEPKAHUSA

11 [Tepuonuueckuii 3akoH u [lepuoandeckas cucTeMa XUuMHUYECKUX JIEMEHTOB
' J..MenneneeBa

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB M X COSJIMHEHUHN B CBSI3U C
1.2 | monoxenueM B [lepuoandeckoit cucreMe XuMHIeCKuX aeMenToB 1. 1.
MenneneeBa

Crtpoenue atoma. CTpoeHue 3JIEKTPOHHBIX 000J109eK aTOMOB TepBbix 20

1.3 N
aneMmeHTOB [lepuonnyeckon cucremsl J1.1. MeHneneena

ATOMBI U MOJNIEKYJTIBI. XUMUYECKHUH 35eMeHT. [IpocThie U C0KHbIE BEIECTBA.
1.4 | OcHoBHBIC KJIacChl HEOPraHMUECKUX BemecTB. HoMeHkaTypa
HEOPTaHUYECKUX COEAUHEHUN

Crtpoenue BeniecTB. XMMUYECKasl CBsI3b: KOBaJICHTHAs (MOJIsIpHAs U
HETOoJsIpHAas ), IOHHAs, MeTAJTTNYeCKas

15

Knaccuduxanms XuMHUUECKUX PeaKIMii O Pa3InYHBIM IIPU3HAKAM: YUCIY U
1.6 | coctaBy UCXOIHBIX W MOJYUYCHHBIX BEIICCTB, N3MECHEHHUIO CTEIICHEH
OKHMCJICHUSI XUMUYECKHX 3JIEMEHTOB, IOTJIOIICHUIO U BBIJICJICHUIO DHEPTUH.

OKHCIINTEIILHO-BOCCTAHOBUTEIBLHBIC PCaKnumn. Oxuciaurens 1
BOCCTaHOBUTCIIb

1.7

XHUMUYECKUE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIIOB: BOJOPOA,

1.8
KHCIIOPO/Ia, TaJIOTEHOB, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

1.9 | XumMuueckue CBOMCTBA KUCIIOT

[IpoBenenne pacyeToB Ha OCHOBE (HOPMYII U YPaBHEHHI PEAKIIUHA.
110 Brruncnenne Konm4ecTBa BEIecTBa, MacChl WM 00beMa BEIIECTBA 110
KOJINYECTBY BEILECTBA, MAacCce WIH 00BEMY OHOTIO U3 PEareéHTOB WIN
MIPOJIYKTOB PEAKIUU

1.11 B3aumMocBs3b PA3INYHBIX KJIACCOB HCOPTAHUYCCKUX BECIICCTB

XHAMHUUYecKas peakius. Y CIIOBUS U IPU3HAKYU IPOTEKAHUS XUMUYECKUX
1.12 | peaknuuii. Xumudeckue ypaBHeHust. COXpaHCHHE MACChl BELIECTB MPH
XUMUYECKUX PEAKIUIX.

XHUMHUYECKOE PaBHOBECHUC, YCIIOBHA €0 CMCIICHUA




2. Ilepeuenn TpeOGOBaHU K YPOBHIO MOJATOTOBKU O0YUYaAIOIIUXCS, OCBOMBIIINX

temy "Hemeramsr"

Kon

Onncanue TpeOOBAHUI K YPOBHIO NOJATOTOBKH 00y4al0IIHXCS

2.1

3HaTh/TIOHUMATh XUMUYECKYIO CHMBOJIUKY: 3HAKA XUMUYECKUX AJIIEMEHTOB,
(bopMyIIbI XUMHUYECKUX BEUIECTB, YPABHEHUS XUMUUECKHUX PEaKIuii;

2.2

3HAaTh/TIOHUMATh: BaXKHEHIIINE XUMUYECKHUE TTOHSITHS: BCIICCTBO, XUMHUYCCKUI
9JICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCIIbBHBIC ATOMHAs U MOJICKYJIsIpHAA MACCHI,
HOH, KaTUOH, aHUOH, , JJICKTPOOTPULIATCIbHOCTDb, BAJICHTHOCTD, CTCIICHDb

OKHCJICHUSA, MOJIb, MOJIsSIpHAs Macca, MOJ'IHpHBIfI 06’beM, PaCTBOPLBI, OKUCIIUTCIIb
N BOCCTAaHOBUTCJIb, OKHUCJICHUC N BOCCTAHOBJIICHHC, TEILIOBOM 3(1)(1)CKT PCaKIun

2.3

XapaKkTepu30BaTh XUMHUUECKUE 3JIEMEHTHI (OT BOJOPO/A /10 KaJIbLUs) Ha
OCHOBE UX II0JIO’KEHHUsI B [leproanueckoil CUCTEME XUMUYECKUX IIEMEHTOB
J.1. MenpeneeBa 1 0COOCHHOCTEN CTPOCHUS UX aTOMOB;

CocTaBusaTh: cXeMbl cTpoeHHs aToMOB nepBbix 20 anemenToB [leproandaeckoit
cuctemsl /.M. MeHneneena;

24

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHUSI aTOMOB, CBOMCTB
AJIEMEHTOB B IIpeesax MajbIX IEPUOOB U TJIABHBIX MOJTPYII, a TAKKE
CBOICTBa 00pa3yeMbIX UMM BBICHINX OKCHIOB;

3naTth/moauMarth [lepuoanaeckuii 3akon JI.M1. Menaeneena

2.5

CocTaBnath HOpMyIIbl HEOPTAaHUYECKUX COCTMHEHUN N3YUCHHBIX KJIACCOB;
YpaBHEHUS XUMUYECKUX PEAKIIH .
YMeTh Ha3bIBaTh: COEAMHECHUS M3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

2.6

OmnpenensTe/Knaccu(GUIMPOBATH BUI XUMUUECKON CBSI3U B COCTUHEHUSIX;
IIPUHAUIEKHOCTD BELIECTB K ONPEACICHHOMY KJIACCy COCAMHEHMI;

2.7

Onpenenars/KnaccCupUIMpPOBaTh THUIHl XUMHUYECKUX PEaKIIUi

2.8

XapakTepu30BaTh B3aUMOCBSI3b MEXKy COCTABOM, CTPOCHHUEM U CBOMCTBAMHU
HEOPTraHUYECKUX BEIICCTB;

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB
(OKCHAOB, KUCIOT, OCHOBAHUM U COJIEiN)

2.9

OnpenensaTh/Ki1accuPUIMPOBaTh BO3MOKHOCTD MPOTEKAHUS PEaKIuii HOHHOTO
obOMeHa;

2.10

BbrauciasTe KOIUYECTBO BCIIIECCTBA, 00BEM MIIN MacCCy BCIICCTBA IO KOJIUYCCTBY
BCIIIECTBA, O6’I)€My HJIM MacCCC PCarcHTOB WK ITPOAYKTOB PEAKIINH MaCCOBYIO
J0JIF0 BCIIECTBA B paCTBOPE

2.11

3HaHMe NOHATHI: XuMudeckoe paBHoBecue, npuHuun Jle Illarense;
YMeHue 00bSICHITH: MOJIOKEHHS] XUMUYECKOTO paBHOBECHS U (DAKTOPBI €ro
CMEILEHUS.




Cnenndpuxanua KUM
JJIS IPOBEIeHUsI TEMATHYECKO KOHTPOJIbHOI padoThl

MMpeamer: xumus
Kunace: 9
BI/I}I KOHTpOJIﬂ: memamu4ecKuil
Tema: Hemeramins

HasnaueHune KOHTPOIBHOU pabOTHI: OyeHums YypoBeHb 0CBOEHUS. KANHCOLIM YYAUUMCSL
Kjaacca COO@prCClHu}l y'-l€6H020 mamepuaia no meme «Hememannvi» no npedMemy XUMUA.

CO,I[ep}KaHI/IC KOHTPOJIbHBIX HW3MEPHUTECIbHBIX Sa,I[aHI/Iﬁ onpe()eﬂ}zemm codepofcaﬂueM
paboueii npocpammvl no meme «Hememannvly yuebHo20 npeomema Xumus, a MAaKice

cooepoicanuem memol «Hememannvly yuebHuka 0Jisi 06ujeoopazo8amenbHbix yupestcoeHull.
KonTponbnas pabora cocrout u3 12 3amanumii: 10 3aganuii 6a3oBoro ypoBHs, 2 -
MIOBBIIIIEHHOTO.
Pacnipenenienrie 3agaHuil 1O YPOBHSAM CJIOXKHOCTH, TPOBEPSAEMBIM 3JIEMEHTaM
MPEeIMETHOT0, METampeIMETHOTO COJAEPKaHUS, YPOBHIO MOATOTOBKM, THUMAM 3aJaHUN U
BPEMEHH BBITIOJIHEHUS IPEICTaBICHO B Tabuie 1

Taoauna 1
ITIpumepHoe
Ne 3amanus YPOBEHb Yro npoBepsiercst Tun 3aganus BpeMs
BBLINOJTHEHUSA
3aJaHus
Al BasoBsiii 11;18;21 Tecr ¢ BriGopom 2 MHH.
OoTBETA
o . Tect ¢ BBIOOpOM
A2 BbazoBslit 1.3; 2.3 2 MUH.
OTBETa
A3 BasoBblit 1.1:1.2:1.3; 24 Tecr ¢ Bribopom 2 MUH.
OTBETA
o . TecT ¢ BBIOOpOM
A4 BazoBslit 15;26 2 MUH.
oTBETA
A5 BazoBslit 1.6; 2.7 Tecr ¢ BriGopom 2 MUH.
OTBETA
. ) Tect ¢ BEIOOpOM
A6 Basosbri 1.7; 29 2 MUH.
OTBETA
N ) TecT ¢ BBIOOpOM
A7 Basosbrii 1.8;2.8 2 MUH.
OoTBETA
N . . TecT ¢ BBIOOpOM
A8 BazoBerit 1.9;2.6;28 2 MUH.
OoTBETA
Bl Basosbiii 1.2;1.1;2.3; 2.4 Tecr ¢ Bribopom 2 MuH.
OTBETa




B2 Iloemmennsiii | 1.12;2.8;2.9: 2.11 3anasa ¢ kpakum 5 mun
OTBECTOM

B3 BasoBBIii 1.10:2.1:2.5 3anasa ¢ kpaTkum 10 MuH
OTBECTOM

Cl Tossmenmsit | 1.11:1.9:2.5:2.10 | S&Aa4a ¢ pasBepHyTLIM 12 MuH
OTBECTOM

Ha Bemonnenne 12 3amanuii otBoguTcs 45 MHUHYT. 3ajaHus B KOHTPOJIbHOW pabote
OLICHUBAIOTCSI B 3aBUCHUMOCTH OT CIJIO)KHOCTH 3a/IaHHs Pa3HbIM KOJIMYECTBOM OalljioB,
YKa3aHHBIX B Tabnuie 2.

Taoaunma 2
Ne 3aganus KoanvectBo 6a110B
Al 1 G6ann — npaBUILHBIN OTBET
0 GanyoB — HeMPaBUIIBLHBINA OTBET
A2 1 Gaym — mpaBUIIbHBINA OTBET
0 6ay10B — HEMIPaBMIILHBIN OTBET
A3 1 Gay — mpaBUIIbHBINA OTBET
0 6ay10B — HEMIPaBMIILHBINA OTBET
Ad 1 Gaym — mpaBUIIbHBINA OTBET
0 6ayT0B — HEMIPaBMIILHBIN OTBET
A5 1 Gann — npaBUIIbHBIN OTBET
0 6as10B — HETIPaBUIILHBIN OTBET
A6 1 6ann — npaBUIILHBINA OTBET
0 6as10B — HETIpaBUIIbHBIN OTBET
A7 1 6ann — npaBUIIBHBINA OTBET
0 6as10B — HETIpaBUIILHBIN OTBET
A8 1 Gann — npaBUIIbHBIN OTBET
0 6ay10B — HEMIPaBMIILHBIN OTBET
B1 1 6ann — npaBUIIBHBINA OTBET
0 6ay10B — HETIPaBMIILHBIN OTBET
MaxkcumanbHOe KOJTHYECTBO OaJIOB — 2
B2 3a noJHbIN OTBET — 2 Oann
3a monoBuHy oTBeTa — 1 Gan
3a HenpaBWIbHBIN 0TBET - 0 6auioB
B3 1 6ann — npaBUIIBHBINA OTBET
0 6ayToB — HETIPaBMIILHBIN OTBET
MaxkcumanbHOe KOJIM4eCTBO 0ayuioB — 3
Cl CocraBrieHO ypaBHEHHE peakIiuu - 1 6amt
PaccunTana macca kapO6oHata kanus - 1 6ann
Omnpeznenena maccoBasi J10Jis1 KapOoHaTa Kajusi B 00pasiie 30ibl - 1 6amn
Hroro 15 danoB




[TepeBon 6amioB kK S-0aIbHOM OTMETKE MIPEICTABJICH B TaduIe 3.
Tab6muna 3.

Bbanabl OTrmeTKka
13-15 Gamnos OtMmetka «5»
10-12 6amnos OtMmetka «4»
7 - 9 GamnoB OtMmertka «3»
1 — 6 G6ayoB OtMmetka «2»

0 6ayioB OtMmetka «1»




KontpoabHnas padora no teme «Hemeranabi», 9 kiace

NHceTpykuud AJd vIanmxcs

Tecm cocmoum w3 uwacmeit A, B u C. Ha e2o evinoinenue omeooumcsa 45 munym.
3aoanua pexkomenoyemca 6vbINOIHAMbL no nopaoky. Ecau 3ad0anue ne yoaemcsa
6bINOIHUmMY cpazy, nepeidoume K caedyouiemy. Ecnu ocmanemca eépems, éepuumecv K
nPONYUeHHBIM 3A0AHUAM.

Yacts A
K kaxccoomy 3a0anuto uacmu A 0anvl HECKOIbKO 0MEEM o8, U3 KOMopvblxX MmoabKo 00UH
npasunvuslil. Boibepume eepustii, no Bawemy muenuio, omeem.

Al. B kakoMm psiy npeCcTaBiIeHbl MPOCTHIC BEIIECTBA-HEMETAILIbL:
1) xJ10p, HUKEIB, CepeOpPo 3) xene3o, hochop, pTyTh
2) anmas, cepa, KabIuid 4) KUCIIOpO/1, 030H, a30T

A2. XUMHYECKOMY JIEMEHTY 3-T0 nepuoja V rpymibl IepUoInIecKOil CHCTEMBI

J.N.MenneneeBa COOTBETCTBYET CXEMa PACIIPEAECICHHS JIEKTPOHOB IO CIOSIM:
1)2,85 2) 2,3 3)2,8,3 4)2,5

A3. Y 31eMeHTOB NOArPYIIIbI YIIIEpOo/ia ¢ YBEIMYEHHUEM aTOMHOIO HOMEpa YMEHbBIIAECTCS:
1) aTOMHBI paguyc 3) 4KCII0 BaJCHTHBIX 3JIEKTPOHOB B aTOMaX
2) 3apsia siipa aroMa 4) 3J71eKTPOOTPULIATEIIBHOCTD

Ad4. Hauboiee mpoyHas XUMHYECKas CBSI3b B MOJIEKYJIE
1)F 2)Ch 3) Oz 4) N2

AS. B3aumojelcTBre aMMHaKa ¢ XJIOPOBOJOPOJAOM OTHOCHUTCS K PEAKLUsAM:
1) paznoxeHus 2) coeuHeHUs! 3) 3amerneHus 4) obmeHa

A6. Coxpamennoe nonHoe ypapHenue peaknun Ag™ + ClI° = AgCl
COOTBETCTBYET B3aUMOJCHCTBHIO MKy PACTBOPAMH:

1) kapOoHaTa cepedpa U COISTHON KHCIOTHI

2) HUTpaTa cepedpa U CEPHOIN KHCIOTHI

3) HuTpata cepedpa M COMTHON KUCIOTHI

4) cynbdara cepeOpa U a30THOM KHUCITOTHI

A7. l'opsimias cBeya racHeT B 3aKpbITON MpOOKOH OaHKeE, TOTOMY YTO:
1) He xBaTaeT KucIopoIa 3) moBBIMIAETCs COJepIKaHUE a30Ta
2) MOBBIIIACTCS TEMITepaTypa 4) oOpasyeTrcst BOASHOM map, racsIuil miams

A8. C moMoImIpro pacTBOpa CEpHOM KUCIOTHI MOKHO OCYIIECTBHTH TPEBPALLICHHS:
1) mens =2 cynsdar meau (I1) 3) kapOonat HaTpust = okcu yriepona ( 1V)
2) yrnepon > okeu yrinepona (IV)  4) xmopun cepedpa = XJI0pOBOIOPOT



Yacts B.
B1. Hemerammnyeckue cBoiicTBa B psiay siemeHToB Si 2 P > S - Cl cieBa Hanpaso:
1) He U3MEHSIOTCS 3) ocnabeBaroT
2) YCHJIMBAIOTCS 4) U3MCHSIFOTCS TICPHOANICCKU

Omeemonm K 3a0anuto B2 aenaemca nocnedoeamenvnocms 0yke. 3anuuiume evlopanHvle
0yKebl 6 anghasumnom nopaoke.
B2. Cmemenune paBnoBecus cucremMbl Nz + 3H2 <=>2 NH3 + Q B cTopoHy npoaykra
peaKIiy MPOU30UIET B CiTydae:

A) yBenM4YeHHs KOHIIEHTPAIIMA aMMHUaKa

b) ucrone3oBanus Karanuzaropa

B) yMeHbIIeHUS TaBICHUS

I') yMeHbIIICHHS KOHIICHTPAIUU aMMHaKa

B3. Kakoii 00beM (H.y.) XJIOPOBOAOPOAA MOKHO IOIYYUTh U3 2 MOJIb XJI0pa?

Yacme C npeononazaem pewienue pazeéPHymuvim, HOOPOOHBIM OMEEHIOM.
Yactp C.
C1. Haiitu maccy cepHO#t KuCioThl, HeoOxoaumon anst Herpanuzanuu 200 r 20%-Horo
pacTBopa ruapOKCHIa HATPHUS.



OTBeTbI U peleHus

Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | Bl | B2 B3 Cl

4 1 4 4 2 3 1 3 2 |BI'| 89,60 49r

Ccl1
1) Cocrasneno ypaBuenue peakuun H>SOs + 2NaOH = NaxSO4 + 2H>0
2) PaccunTana Macca rMAPOKCUIA HATPUS
m(NaOH)=200*20/100=40(r)
3) Haiinena macca ceproit kucinotel M(H2S04)=98*40/80=49(r)




KOHTPOJIBHO-U3SMEPUTEJIBHBIE MATEPHUAJIbI
11O XUMMH (9 KJIIACC)

Konuduxarop

QJICMCHTOB COACPKAHUA U Tpe6OBaHHﬁ K YPOBHIO ITOATOTOBKH o6yqa10umxc;1 JJIA

MPOBEJICHUSI TEMATUYECKOM KOHTPOJIBHOM pabOThI

[Ipenmet: xumust

Kmnacc: 9 xnacc

Bua koutposnst: memamuueckuii

Tema: Memannvl u ux coeounerus.

[Tepeuyens 251eMEHTOB MPEIMETHOTO COICPKAHMSI, TPOBEPSAEMBIX Ha KOHTPOJIbHOU

pabote

Kon

Onucanue 3;1eMeHTOB NMPEAMETHOI0 COACPKAHUSL

HepI/IO,Z[I/I‘-IeCKI/Iﬁ 3aKOH U HepI/IO,I[I/I‘IeCKaﬂ CHUCTCMA XUMHUYCCKUX 3JICMCHTOB

11
J.M.MenneneeBa
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB U UX COECJIUMHEHUI B CBSI3U C
1.2 | monoxenuem B [lepronudeckoi cucreMe XUMHISCKHX 31eMeHTOB J[. 1.
MenneneeBa
13 Crtpoenue atoMa. CTpoeHue 3JIEKTPOHHBIX 000J109eK aTOMOB TepBbix 20
' anemeHToB [lepuoanueckoii cucremsl [[.M1. MenneneeBa
1.4 | OGmue ¢pu3nueckre CBONCTBA METAIIOB
1.5 | Meramisl B ipupoe U 00IIHe CITOCOOBI UX MOTYYCHUS
16 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: IIETOYHBIX U IIEJI0YHO-
' 3eMeJIbHBIX METaJJIOB, IIOMUHMUS, Kese3a. AM(MOTEpPHOCTh
1.7 | DnekTpoXuMUYECKUN Psi HAIPSKEHUN METAIIJIOB.
18 XuMHUueckas CBA3b: KOBAJICHTHAs (MOJISIpHAS Y HEMOJIAPHAst ), MOHHAs,
' METaJUINYeCKast
1.9 | B3auMoCBs3b pa3IMyuHBIX KJIACCOB HEOPTaHMYECKUX BEILECTB
XuMuyeckas peakius. Y cI0BUs U IPU3HAKU TPOTEKAHUS XMMUYECKUX
1.10 | peakuuii. Xumuueckue ypaBHeHHsI. COXpaHEHHE MAaCcChl BELIECTB IPU
XUMUYECKHUX PEAKIIUSIX
[IpoBenenne pacyeToB Ha OCHOBE (HOPMYII M YPaBHEHHUI PEAKIIUMA.
111 Brruncienre Konu4ecTBa BeIecTBa, MacChl MIIM 00beMa BEIecTBa 0
' KOJIMYECTBY BEIIECTBA, MACCE UM 0O0BEMY OJIHOTO U3 PEAreHTOB WU
IPOJAYKTOB pEaKIUH
112 OKuCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakui. OKUCIUTENb U

BOCCTaHOBUTCIIb




1.

[lepeuensb TpeOOBaHUHN K YPOBHIO MOATOTOBKU 00YYAIOIUXCsl, OCBOMBIIINX

Temy «MeTajuibly.

Kon

Onucanue TpeGOBaHMI K YPOBHIO IOATOTOBKH 00Y4Ya0IINXCS

2.1

3HaTh MOJIOKEHNE METAJUIOB B [lepuonnyeckoit cucteMe XUMUYECKUX
anemeHnToB J[.U. MenaeneeBa. YMeTh COCTaBIATh 3JIEKTPOHHBIE (POPMYJIIBI
aTOMOB METAJLIOB.

2.2

OOBACHATH 3aKOHOMEPHOCTU U3MEHEHUS CTPOEHUS aTOMOB, CBOMCTB
3JIEMEHTOB B MpejesaX MaJbIX EPUOJIOB U TJIaBHBIX MOArPYII, a TAKXKE
CBOICTBa 00pa3yeMbIX UMM BBICIINX OKCHIOB;

2.3

3HaTh (bPIBI/II-IeCKI/Ie CBOMCTBA METAJIJIOB.

2.4

3HaTh 00IKMe XUMUUECKHUE CBOMCTBA METAJIOB: PEAKIIMH C HEMETaNIaMH,
KHCIIOTaMH, coJsIMU. OIIEHMBATh BO3MOYXKHOCTh ITPOTEKAHMSI PEAKLIUH,
WCIIONB3YS PAJ HAIPSIKEHUN METAJIIOB.

2.5

3HaTh XUMHYECKHE CBOMCTBA COCIUHECHUMN MCJIOYHBIX, IICIOYHO-3CMCIIbHBIX
MCTAJJIOB, AJIFOMHHUA U 2KCJIC3A.

2.6

3HaTh CITIOCOOBI IMOJIYYCHHUA MCTAJJIOB.

2.7

3HaTh CBOMCTBA METAIJIOB U UX COEAMHEHUN. OnpenessiTb BO3MOXKHOCTb
MIPOTEKAHUS PEAKIUI; YMETh COCTABIIATh YPABHEHNUS XUMUYECKUX PEAKIINM B
MOJIEKYJISIPHON M MOHHOM (hOpMax; yMEThb ONpPeNesATh 3HAUCHHs CTeTeHEeH
OKHCJICHHSI 3JIEMEHTOB B COEJUHEHUAX, COCTABIIATH SJIEKTPOHHbBIC OAaHChl U
paccTaBisTh Koapduunents B OBP

2.8

XapakTepu30BaTh B3aUMOCBSI3b MKy COCTABOM, CTPOCHHEM U CBOMCTBAMHU
HEOPTraHWYECKUX BEIECTB;

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUICCKUX BEIIIECTB
(OKCHUOB, KUCIIOT, OCHOBAHUMN U COJICH)

2.9

BbIYnCIATh KOJIMYECTBO BEIIECTBA, 00bEM WIIH MACCy BEIIECTBA MO KOJIHMYECTBY
BEIIECTBA, 00BEMY MJIM MacCE PEareHTOB WM MPOAYKTOB PEAKIIUU MACCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE

Crnemnpuxanus KUM

JJIsl IPOBeleHUsI TeMaTH4eCKO KOHTPOJIbHOI padoThl

Mpeamer: xumus

Kuaace: 9 xnacc

Bun koHTpOas: memamuueckuu

Tema: MeTaninsl 1 UX COeJUHEHUS.




Ha3HaueHne KOHTPOJBHOW pabOTBI: OYyeHUumsv Ypo8eHb O0CB0EHUs KANCObIM
VUAWUMCSL KIACCA COOepIHcanus yuebHoeo mamepuaia no meme «Memanivly no
npeomeny Xumusl.

ConmepxaHue  KOHTPOJIBHBIX ~ W3MEPUTENBHBIX  3aJaHUld  onpeodesemcs
cooepocanuem paboueil npocpammvl no meme «Memanibly yueOHO20 npedmema
Xumus, a makdxce  cooepicanuem — memvl  «Memannvly  yuebHuka 014

00UWe0OPaA308aMENbHBIX VUPEIHCOSHUIL.

KonTponpHas pabora coctout u3 9 3ananuii: 7 3agaHuil 6a30BOro ypoBHs, 2 -
HOBBILLIEHHOTO.

Pacnpenenenue 3amaHuil Mo ypoBHSIM CIIOKHOCTH, IIPOBEPSEMBIM 3JIEMEHTAM
MIPEIMETHOT0, METANPEIMETHOTO COAEPKAHUS, YPOBHIO MMOATOTOBKHU, TUIIAM 3aJlaHUN
Y BPEMEHHM BBITIOJIHEHHUSI IPEACTABIIEHO B Tabaune 1

Tabauna 1
ITIpumepnoe
Ne Yro Bpems
YPOBeHb Tun 3aganus
3aaHusA npoBepsieTcs BbINOJIHEHNS
3aJaHus
Al 0a30BbIii 13,21 Tect ¢ BEIOOpOM OTBETA 2 MHUH
A2 0a30BbIii 1.2;22 Tect ¢ BEIOOpOM OTBETA 2 MHUH
A3 0a30BbIHA 1.4;23 TecT ¢ BBIOOpOM OTBETA 2 MUH
. 1.6;1.7; 1.9;

A4 6a30BbIi 24 Tect ¢ BbIOOpOM OTBeTa 2 MUH
AS 6a30BbIi 1.6; 2.4; 25 | Tect c BBIOOpPOM OTBETa 2 MUH
A6 6a30BbIi 1.5; 2.6 Tect ¢ BbIOOpOM OTBeTa 2 MUH

CooTHeceHue NpuMepoB C
Bl 0a30BbIit 1'6’_1'9’ COOTBETCTBYIOLINM 5 muH

2.1,2.8 HOHSATHEM
Pazpemenne cioxHbIX
CUTYALUH ¢ apryMeHTaluen
1.9; 1.9; 1.10; | u npuBncUeHUEM
Cl1 MOBBIIIIEHHEIN | 1.12; 2.5; 2.7; | IOHOJIHUTEIHHOTO 13 MuH
2.8 COJIepKAHUS.

3anaua ¢ pa3BepHYTHIM

OTBETOM

Pa3pemienne cioxHbIxX

CUTYALUH ¢ apryMEHTaluen

.| 1.6;1.9; 111,
C2 MOBBIIIEHHBIN i M HIPHBICHCHHCM 15 mun
2.5:2.9 JIOITOJIHUTEIIEHOTO
coepkaHus .3a/1a4ua ¢
pa3BEPHYTHIM OTBETOM




Ha Bemonnenue 9 3ananuit otBoguTcst 45 MUHYT. 3a7aHus B KOHTPOJIBHOM padote
OLIEHUBAIOTCS B 3aBUCUMOCTH OT CJIOXHOCTH 3a/IaHUSl Pa3HbIM KOJIMYECTBOM OaJUIOB,
yKa3aHHbBIX B Ta0muue 2.

Tabumuna 2
Ne 3apanus KounuecTBo 0a110B

Al 1 Gam1 — npaBUIBHBINA OTBET

0 6amI0B — HETIPaBUIIBHBIN OTBET
A2 1 Gam1 — npaBUIBHBINA OTBET

0 6amI0B — HETIPaBWIIBHBIN OTBET
A3 1 Gam1 — npaBUIIBHBIN OTBET

0 6a10B — HETIPABUJIBHBIN OTBET
Ad 1 Gann — npaBUIBHBINA OTBET

0 6amIoB — HETIPaBWIIBHBIN OTBET
AS 1 6amn — mpaBUIIBLHBIN OTBET

0 6amIoB — HETIPaBUIIBHBIN OTBET
A6 1 Gaynm — mpaBUIIBHBIN OTBET

0 6aI0B — HEMPABUIIHHBIN OTBET

MaxkcuMaJibHOe KOJIM4ecTBO 0a/1J10B - 4
Bl 1 Gam - 3a Kak10€ MPaBUIILHO YCTAHOBJICHHOE COOTBETCTBUE
0 GaysIOB — HEMPaBUJIHHBINA OTBET

MaxkcumajibHOE KOJINYeCcTBO HAJJI0B - 8

1 Gan - kaxmoe ypaBHeHue peakiuu ( Bcero 5);

Cl 3 Gaina - 3a ypaBHUBaHHE peakiuu Ne4 MeT0O10M 3JIEKTPOHHOTO
OanaHca

0 6a10B — HETIPaBUJIBLHBIN OTBET

MaxkcuMaibHOe KOJIM4YeCcTBO 0aJ1J10B - 8

1 6ann - BepHO 3aNMCaHO YpaBHEHUE PEAKIIUHU, TTPOU3BEICHbI
pacdeTsl Mo JaHHOMY YPaBHEHHUIO.

20aia - HalIeHa Macca MarHus

2 20anna -HaiIeHO KOJINYECTBO BEIECTBA MarHus
2 6amna - HaliieH 00beM BOZOPO/1a TEOPETUUYECKHIA
1 Ganun - HaliieHa oObeMHast 10J1 BbIXO/A MPOJIYKTa pEeaKIUU
0 6ayI0B — HENMPABUIBHBIA OTBET
Hroro 26 0a10B

[TepeBon 6amioB k 5-0ambHOM OTMETKE TpEICTaBICH B TabmuIe 3.

Tao6auma 3.
Bbanabl O1MmeTKa
22 -26 0anos: OtMmeTKa «5»
17 -21 Gamnos: OtMmeTKa «4»
9-16 GamoB OtMmeTka «3»
0- 8 6amioB Ormerka «2»
0 6annoB Ormerka «1»




Kontpoabnasi pabora «MeTaJuibl M MX COeIMHEHUsD», 9 KJi1acc

1 Bapuant
Yacts A.

Hpu 6bINOJIHEeHUL 3A0AHULL YMOU Yacmu 8 OaHKe 0meemoes noo HOMEPOM 6bINOJIHAEMO20
6aMU 3A0AHUSL NOCMABbME 3HAK «X» 8 KJlemouKy, Homep KOI’I’ZOpOﬁ coomeemcmeyenm Homepy
6bl6paHHOZO eamu omeemada.

Al DnextponHas ¢popMyia aTOMa MarHus:
1)1s°2s° 2) 15%2s% 2p°3s? 3) 1s%25? 2p°3s* 4) 15725
2p°3s°3p?

A2 B kakoM psiiy XUMHYECKHE dJIEMEHTBI PACIIOJIOKEHBI B TTOPSIIKE YCUIICHUS
METAJUINYECKUX CBOUCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca

A3  Meraut, 061a1ar01IHii CaMO BBICOKOH 3JIEKTPOIIPOBOIHOCTBIO, - 9TO
1) xene3o0 2) Menb 3) cepebpo 4) amOMUHAI

A4 Hawubosee sHEprUYHO B3aMMO/ICHCTBYET C BOJIOM:
1) xanuit 2) HaTpui 3) KabIHii 4) Maruuii

A5 THIPOKCH]I IMHKA B3aUMOJICHCTBYET C KaXK/IbIM U3 JIBYX BEIIECTB:
1) HCl u CO2 2) NaOH u H2SO4 3) SiO2u KOH 4) NaNOzu
H2SO4

A6 MeTtoasl nepepaboTKU pyl, OCHOBaHHBIE HA BOCCTAHOBIICHUU METAJNIOB U3 OKCUJIOB
[IPU BBICOKUX TeMIIEpaTypax, Ha3bIBAlOTCS: 1) THAPOMETAILTYPrHSI 2)

MUPOMETAIITYPIuUst 3) aneKTpOMEeTaILITYprist 4) raapBaHOCTETHS

Yacto B.

B 3a0anuu Bl na ycmarnoenenue coomeemcmaeus 3anuwume 8 madauyy yugpvl 6b10paHHbIX
eamu 0meemos, a 3amem NONYUUBULYIOCS NOCTIE008aMENbHOCIb YUpp neperecume 6 O1AHK
omeemos 6e3 npovenos u Opy2ux CUMB0.108.

Bl.  YcTaHOBHUTE COOTBETCTBUE MEK/Y BEIECTBAMM, BCTYNAIOIIMMU B PEAKIIHIO U

HPOAYKTAMH UX B3aUMOJEHCTBHS
PEATUPVYIOIIMWE BEILIECTBA ITPOJAYKThI PEAKIINI
A) CaO + COz — 1) Ca(OH)2
B) Ca(OH)z+ SOz — 2) CaCOs+ A | b | B T
H20
B) Ca+ H.0 — 3) CaSOs+ H20
I') Ca(HCOs3)2 + Ca(OH)2— 4) Ca(OH)2 + Hz

5) CaSOs + H.0

6) CaCOs

Yacrs C.

C1. Hanumure ypaBHEHUs peakinid, C IOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTD
CJIeIYIOIINE TTPEBPAIICHHUS:

Fe —» FeClz » Fe(OH)3 — Fe2O3 — Fe — FeClo.
ITepexon 4 paccmotpute B cBeTe OBP, ypaBHsiiTEe METOIOM 2IIEKTPOHHOTO OaaHca.
C2. [Ipu B3aumoeicTBUH 12 T TEXHUYECKOTO MarHus, coepxaniero 5% npumecei, ¢

M30BITKOM COJISTHOM KHCIOTHI, Bhienmiock 10 1 Bogopoza (H.y.). Berancnurte 00beMHY0O
JIOJIFO BBIXOJA MPOAYKTA PEAKIIMH.



OTBeTbI U pelieHnst

Yacts A
B
Al A2 A3 A4 A5 A6 B1
2 2 3 1 2 2 6542
Yacrte C.

C1. DaeMeHTBI OTBETA:

1) 2Fe +3Cl=2FeCl3

2) Fe** + 30H" = Fe(OH)3

3) 2Fe(OH)3 = Fe203 + 3H20
4) Fe2O3 +3CO = 2Fe +3COg,
5) Fe® + 2H" = Fe®* + H,°

C2. DiieMeHTHI OTBETA:!

1) Mg +2HCI = MgCl> + H>

2) m(Mg)=12r * 0,95 =11,4r

3) v(H2) =v(Mg) = 11,4 /24 = 0,475m071b

4) V(H2)= 0,475 monp*22,4 n/moins = 10,641
5) @ suxona = 1051/10,641 = 0,94 nm 94%

YacTthb



