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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1Ma€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPpaMMbl IO XHMHUHU, OMPENENSCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromuxcs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETrocsi IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH NS CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECIEeUMBAIOTCSA CIEUUPUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMbI TEPBOHAYAJIBHBIX MOHSITHUN XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TOHSATUN O XMMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE AMIHUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYET  (HDOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMA W3 paHee HW3YYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpYKaIOMUNA MU,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYPBHL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHUM K HAyYHbIM METOAaM I[IO3HAHMSI TpPU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue ycIoBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyHAIOIIMMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYYalOIIUXCS TYMaHHUCTUYECKHX OTHOUICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. Pu3nMyeckre CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonuuecTBo BemiectBa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBI€HME BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3lioKeHHe THIPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HaAOJIOJIEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxoxkaeHue kucimopojna B mpupojie, (U3MYECKHE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenunenuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosieil. ®duzndyeckue 1 XMMHUYECKUE CBOWMCTBA COJIECH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJECHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PaCTBOPAX KUCIOT W IEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lady 1o TeMe «BakHelmne KiIacchl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE M IIEJTOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpuoaHas  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuii 0 pa3IudHbIM MIPU3HAKaM (10 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peakuuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoOMCTBa KHCIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pas3ioKEHHs, COCTUHEHUS), paclo3HaBaHHE HEOPraHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTerneHu okucieHus. CtpoeHne u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHM3M 4YeJIOBeKa. BakHeumue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CepPhbl. AJUTOTPONTHBIE MOAU(DUKAIINHI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenududeckne). XUMHUUYECKHE pPEaKIuy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KaloIIel cpeabl COENMHEHUAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupoje. AMMUak, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJydeHue, PU3NYECKHe M XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBBl U BOAoEMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBa, JCHCTBUE HA JKHUBBIE OPTraHHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TVIMIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) n kpemHueBoit kucinore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAaHUE BUJIEOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3yUYCHHE XUMUYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX yAOOPEHHI, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO ra3a, MpOBEJEeHNE KauyeCTBEHHBIX peakuuid Ha kapOoHAT |
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMYECKass  pemérka.  ODNEKTPOXUMUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITTUICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue MIeIOYHBIX METAUIOB U MX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHUs KaiblUs (OKCHUI, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJdpllusi W HAaTpus C BOAOW (BO3MOXHO WHCIIONB30BAHUE BUEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJdblUs, aJIOMUHUS, [IUHKA, JKeJe3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BaxkHeimme
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarllell cpeabl (MpeaenbHas I0MycTUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanmst MeXIpeIMETHBIX CBSI3ed NPU HM3YyUYEHWH XHUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (DakT, rumores3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMBbIC, TOILIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JAESITENIbHOCTH TIPH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOM Y4YEOHOU JEesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKU U COCTABJISAIOLIME
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAlPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMH HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHsSI OOy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJKOT0JIs, HAPKOTHKOB, KypeHUsI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pE3ysibTaTaM TPYAOBOW IEATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHON nMpodecCHuOHANBHON ESITEIbHOCTH M Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJy4aeMbIe MPU W3YYCHHH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOUW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC IeHCTBUS (1IO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUH
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIs1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpoIecCe€ TO3HAHHMS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiu — MpU pEHIeHUH Y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUsl, CIpPABOYHbIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33]1a4 OMpPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa HA COCTOSHHE OKPYXKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPE/JIOKEHHON 3a/1auu;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YI4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U IMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHMIO OO0S3aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 1O  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSITHUW: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKLIMH, TEIUIOBOM (P (HEKT peakuui,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAaHWE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyr ¢opmy I[lepuognyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmogudeckas cucremMa XuMHUECKHUX odiemeHtoB J[. U
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIAY U COCTaBy YYACTBYIOUIMX B PEAKIMH
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEJICTBEHHBIX CBA3E€U — NJI1 U3Yy4YEHUS CBOICTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe IMpaBUiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOJAUTH  XHMHYECKHUE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUN

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlsi, XUMUIECKasl CBs3b, TEIUIOBOH d(DPeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAaHOBUTENb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TIOHSITUUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsi]l MOHA MO XMUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepronuyeckoit CUCTEMBI XMMHUUYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANIEMEHTOB (COCTaB W 3apsia  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W Crenuduueckne XUMHUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIU MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAMUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHUYECKUX OTBITOB IO TMOJYYEHUIO U COOMpPaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYMHHO-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHHUS CBOMCTB BEIECTB H
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC

Ne HaumeHoBaHue pa3aeioB

KoauuecTrBo yacon

JJeKkTpoHHbIe (¢ POBHIE)

I[CHTCJII)HOCTI) yuurtead ¢

N/l | W TeM IPOrpamMMbI Beero | [OMTPOABHbIC | HPAKTHNMECKHE | 50,00 sy pubie pecypenl y4eToM padoyeii IporpamMMal
padoTsl padorsl
BOCIIUTAHUA
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS Peausauusi WKOMLHEIMH Mearoramu
BOCIUTATEIbHOIO MOTEHIIHAaNa ypoxa
XuMusa — BakHas 00J1acThb TIpEATIoNaract Cleyromee:
€CTECTBO3HAHUA U bubnnoreka HOK -YcTaHoBIICHHE JIOBEPUTEIBHBIX
1.1 o 5 2 . OTHOIICHHH MEXIY YYHTEIeM M €ro yueHHKaMH,
NPpaKTUICCKOU https://m.edsoo.ru/7f41837c CIOCOOCTBYIOIIMX — TTO3UTHBHOMY — BOCHPHSTHIO
NeSITEeTbHOCTH YeJIOBEKa y4amuMucs Tpe6oBaHHI U MPOCHO yUUTes
BelecTBa U XMMHUYECKHE BubanoTexa HOK -[ToOy*xaaTh IIKOJIPHUKOB COOJMIONATH HA YpOKE
1.2 15 1 OOUIENIPUHATBIE HOPMbI IIOBEJEHHs, MpaBHia
pCaKkunuu https://m.eds00.ru/7f41837C | obmenns co crapmmvu  (yuurensmu) n
CBEPCTHUKAMU  (IIKOJbHUKAMH),  HPUHLHUIIBI
4eOHON JUCLMIIITMHBI X CAMOOPraHU3aLHH
TOT'O IO pasgcity Y p

Pa3znen 2. BaxkHelinue npeacraBuTe/ i Heop

raHn4eCKux BemecTB

51 Bo3sayx. Kucnopon. 6 bubnuoteka [JOK
' [MousaTue 06 oKkcHaax https://m.edso00.ru/7f41837¢c
Bopopon.Ilonsitue o bubmuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopel. [lonsitue 5 1 1 bu6moreka [IOK
' 00 OCHOBaHUAX https://m.edsoo0.ru/7f41837c
OCHOBHBIE KI1aCChI Eub OK
2.4 HEOPraHMYECKUX 11 1 1 nommotera 11
g https://m.edsoo.ru/7f41837c
COEIUHEHUN
Hroro no paszneny 30

Paspnen 3. Illepuonnueckuii 3akon u Ilepuoguyeckasi cucrema xumudeckux 3aemenTon /1. U.

MengeseeBa. CTpOQHI/Ie aToMoOB. XUMHUUYeCKas CBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE

-3HakoMcTBO M cobmoaenue «IIpaBui
BHYTPEHHEro pacropsiika yHAIXCA,
B3aUMOKOHTPOJIb X CAMOKOHTPOJIb yHaIUXCs
- Bocmurtanume y ydammxcs TOJEPAHTHOCTH,

YMEHHS XKUTh B MUPE C OKPY’KAIOIUMHU, TEPIIUMO
OTHOCHTBCS K MX B3IJISIaM, OObIYasM, TPaJHIHAM

'HPHBJ’IC'{CHHS BHUMAaHHUA yYalluXcs K

obcyxknaemMon Ha ypoke uHpoOpManu,
aKTUBM3aLUs UX I103HABATENIBHOH eATEeIbHOCTH
4epes HCIIOJIB30BaHUE 3aHUMATEIbHBIX

D3JICMCHTOB, I/ICTOpI/Iﬁ 13 )XU3HN COBPEMCHHHKOB

[puBneyeHre BHUMAHUS IIKOJIEHUKOB
K L[CHHOCTHOMY aCIIEKTy M3Yy4aeMbIX Ha YpOKax
SIBJICHU U

OpraHusanys paboThl ydammxcs ¢
[OTy4aeMOl Ha YPOKE COLMANBHO 3HAYUMOIL
uH(popMannei - MHUIUHPOBAHNE ee
00CYXICHNUsI, BBICKA3bIBAHHUS YYAIHMHUCS CBOETO
MHEHHSI 110 €€ MOBOJY, BEIPabOTKM CBOETro K Heit
OTHOIICHUS



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

peakuuu

3.1

Ilepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKHX 3JIeMeHTOB JI.
N. MenneneeBa. Ctpoenue
aToma

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c¢

3.2

XuMHudeckasi CBSI3b.
OKHUCIIUTEILHO-
BOCCTAaHOBHUTEIbHEIE
peakuuu

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

Hroro no pazneny

15

bu6moreka [IOK
https://m.edsoo.ru/7f41837c¢

PesepBHOE Bpems

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

- Peam3amus BO3MOXHOCTEH
Pa3IMYHBIX BUJOB JEATENbHOCTH YYaIUXCS Ha
CIIOBECHOU (3HAKOBOIT) OCHOBE; CaMOCTOsITEIIbHAS
pabota ¢ y4eOHMKOM, C HAyYHO-IOIYJSIPHOI
JHMTepaTypoi, Bu3yanbHOIl nH(opManuei, otoop
Marepuaa [0 pa3HbIM HCTOYHUKAM

IMognepxkka MOTHBALMM Y4YalIUXCsl K
HOJIyYCHHIO 3HAHWH, HaJa)XUBAHHUIO ITO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIGHUH B KJacce, OMOIIb
YCTaHOBJICHHIO J0OpOXKENTATeNbHON aTMoc(epsl
BO BpeMs ypoka

JleMOHCTpanus ydyamumcsl PUMEpOB
OTBETCTBEHHOTO,  I'DAXJAHCKOrO  ITOBEACHUS,
HPOSIBIICHUS YeI0BEKOTIO0US u
00POCEePACUHOCTH qyepes nonbop
COOTBETCTBYIOIMX TEKCTOB JUISl YTEHHMS, 3ahad
UL pelIeHus, NpPOOJIEMHBIX CHTyal[Md maus
00CYX/I€HHs B KJIACCE; aHAJIU3 TTOCTYITKOB JIFO/IEH,
ucTopuil cysne6, KOMMEHTapuH K IPOUCXOSIIMM
B MHpE COOBITHSIM, HCTOpUYECKas CIpaBKa
«JIeHTa ~ BpeMeHH»,  TPOBEACHHE  YPOKOB
MyXKecTBa

ﬂpnMeHeHue l/lHTeJ'lJ'leKTyaJ'lebIX l/le,
CTI/IMyJ'll/lpyl'OLLll/lX n03HaBaTeany}0 MOTHUBAIHIO
IIKONBHUKOB;  JUJAKTHMYECKOrOo TeaTpa, Ile
HOJTyYeHHbIE Ha ypOKE 3HAaHHs OOBITPHIBAIOTCS B
TeaTpajbHBIX MOCTAHOBKAX; JTHCKYCCHI, KOTOpBIE
JTAI0T yYaIMMCs BO3MOXHOCTh IIPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTHBHOI'O JHAJIOra; IPyIIIOBOI
paboTbl MM paboThl B Tapax, KOTOpbIE ydaT

LIKOJILHUKOB KOMaH/IHO# pabote "
B3aMMOJICHCTBHIO C APYTHMH ACTHMU
Hcnons3oBanue UKT "

JMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI
oOyueHusi, 00ECHEUMBAIOIMX  COBPEMEHHbIE
AKTHBHOCTH yJaIuxcs: HCIIOB30BaHUE
IPOrpaMM-TPEHAXXEPOB, TECTOB, 3aUeTOB B
SIEKTPOHHBIX HPHIOKCHHUAX, MYyIbTHMEIUIHBIX
Ipe3eHTalUl, HAYYHO-TIOMYIAPHBIX IIepenad,
(UIBMOB, 00YYAIOIMX CAMTOB, YPOKOB OHJIAWH,
BU/ICOJICKIIMI, OHNAH-KOH(pepeHuuit u ap.
OpraHu3anus medcrBa
MOTHBUPOBAHHBIX H 3PyIHPOBAHHBIX yJaIIUXCS
HaJ HUX HEYCICBAIOIIMH OJHOKJIACCHUKAMH,
JAIOIIEro IIKOJBHUKAM COIMANbHO 3HAYMMBII
OIBIT COTPYAHUYECTBA H B3aUMHOH IIOMOIIH
Bxmouenne B ypOK  HIPOBBIX
moponenyp, KOTOpble IIOMOTaloT —IOAZEpXKaTh
MOTHBAIlMIO JAeTedl K IONy4eHUIo 3HaHHI,
HaTa)KHBAaHUIO IO3HTHBHBIX  MEKIMIHOCTHBIX
OTHOIIEHUH B KJacce, IOMOTalOT YCTaHOBJICHHIO
J00pOoXKeNnaTenbHOH aTMocephl BO BpeMs ypoka



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

Hcnons3oBanue COLIMO-UTPOBOH
PeXKUCCYpBI YPOKa, JICKIHH C 3aIUIAaHUPOBAHHBIMU
ommOKaMK, HaJM4YHe JBUTATEIbHON aKTHBHOCTH
Ha ypoOKax, MOpYYEHHE Ba)KHOI'O JieNa, CO3JaHKne
CUTYyalllu ycriexa

WHunurpoBaHue " MoJUIepIKKa
HCCIIEIOBATENIbCKOM JESITeIbHOCTH IIKOJIBHUKOB,
YTO J]aeT WKOJILHUKAM BO3MOKHOCTh IIPHOOPECTH
HaBBIK CaMOCTOSITEIIBHOTO pereHus
TEOPETUYECKOU npobJIeMBbl, HaBBIK
reHepupoBaHust W O(QOpMIICHHS COOCTBEHHBIX
Wjieil, HaBBIK YBAKHTEIBHOTO OTHOILICHHUS K
Yy)KUM UJIesM, OQOPMIICHHBIM B paboTax Ipyrux
uccienoBaTenei, HaBBIK Iy0JINYHOrO
BBICTYIJICHHS nepexn ayauTopue,
apryMEHTHPOBAHMS M OTCTAMBAHUSI CBOECH TOUYKU
3peHust

Hcnonp3oBaHue BOCIUTATENbHBIX BO3MOXHOCTEH
coziepKaHus y4eOHOro mpeaMera :

-[TonuepkuBath OONBIIOW BKJIAJ B MHPOBYIO

HAYKy HalllMX YYE€HBIX U HHXKCHEPOB.

-PasBuBaTh M mopdepKMBAaTE  MHTEpPEC U
HEO0OXOUMOCTb 3aHATHI busKyabTYpOH,
3aKalIMBaHHEM, COOJIIOJICHHEM HPABHI THTHEHBI,
MPAaBUIBHOTO MHTaHHUs, OTKa3a OT BPEIHBIX

HPHBBIYEK.
-Ucnoms3oBate UKT u  auMcTaHUMOHHBIE
oOpa3oBaTenbHbIe TEXHOJIOTHU o0yueHus,

o0ecleynBaOMUX COBPEMEHHBIE ~aKTUBHOCTU
yJaIuxcs.

-dopmupoBath OCO3HaHME
HEOOXOOMMOCTH Teorpaduueckux 3HaHUH B
peanbHO# )KU3HU AJIsL TOTO, 4TOOBI yMeTh Gepeyub
U 3alIUIIATh IPHPOIY, Pa3yMHO HCIIOIb30BaTh e¢
6orarcTBa

- BOCIIUTHIBATH JIOOOBb K HPEKPACHOMY, K
IpHpoJe, K POAHOMY Cey,




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl

1 [Ipeamer xumun. Poisib Xumuu B KU3HH 1 bubnuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmorera [JOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBumna paboTsl
3 B J1a0opaTopuu 1 MPUEMBI OOpAIICHUS C 1 1 Bubamorexa [IOK
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)

4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 1 bubmmorexa [JOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 A 1
TOMBL M MOTIGKYTIBL https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThle U ClI0KHBIC BElIECTBa 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJICKYJIIPHOE YUEHHUE 1 bubmorexa OK

YUp i https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
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Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMHUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrtHOCHUTEIbHAd aTOMHAs Macca.

bu6mmoreka [IOK

11
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOT0 3JIEMEHTa B bu6mmoreka [{OK
COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mosibs. MossipHast bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmorexa [{OK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MaCCHI BEIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA bubnuorexa [JOK
10 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakimil
18 (coe I/IP(};HI/I}IH a3JI0’KCHUS 3a1\I;e eHHI/Iﬂ bubmmorexa [JOK
A > P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AHCT. Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsnas padora Nel mo teme bubnuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIUIY https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U IIPOCTOE Beﬂy:cmo bubmmorexa [JOK
POA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK
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KHCTIOpo/1a (peaKInu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl TONTy4eHus KHCI0poaa B

bu6mmoreka [IOK

23 S .
N1abOpaTOPHH H IPOMBIIIICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TemoBoit 3¢ (heKkT XUMHUECKON peaKInH,
24 IIOHATHE O TEPMOXUMHUUYECKOM YpaBHEHUHN bubmmorexa [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaAKIIHIX
TormmBo (HedTb, Yroab 1 METAH).
25 3ar ${3HeI-EI/Ie(1];OS ¢ a, CII0COOBI c)ero bubmmorexa [TOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTnueckas padota Ne 3 o Teme
26 «ITomyyenne u cobupanne KUCIOpoIa bubmiorexa HOK
7 . P oSS https://m.edsoo.ru/ff0d4ae?
M3Yy4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6moreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKkue U XMMHUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OIUITHE O KHCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
CriocoOsl motyueHust BOAOPoIa B bubmuoreka [JOK
30
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpaxtrueckas padora Ne 4 o Teme
31 «IIT)OJI €HHUE U 1(3:061/1 aHU€e BOJOPOIa bubmorexa LOK
ya . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTB»
bu6mmoreka [JOK
32 M 7 é . A
OJIApHBINA 00BEM Tra3oB. 3aKOH ABOTAIPO htts://m.edsoo.ru/ffod542e
33 Brranciienus 00bEMa, KOJIMUECTBa BEIIECTBA bu6mmoreka [JOK
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rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIECTBA WM 00bEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bu6mmoreka [IOK

34 €aKIM{ Ha OCHOBE 3aKOHA 00BEMHBIX
beadt i https://m.edsoo.ru/ff0d5708
OTHOILIEHUH I'a30B
35 dusnyeckue U XUMHUYECKUE CBOMCTBA BOILI bubnmorexa LOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuotexa [JOK
WHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputTens. HacbllieHHbie 1
37 HEeHAaCBIIIEHHBIE pacTBOPEL. MaccoBast q0JIst bubmmorexa LOK
p PBL. https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pPacTBOpE
[IpakTnueckas padota Ne 5 o Teme
38 «[IpuroroBiieHHE PACTBOPOB C OMPEAEIEHHON bubmorexa HOK
p N . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KonTtponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiaccuduKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosnydenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHus: cOCTaB, Ki1accudukams, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMu4eCKHEe CBOWCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukarus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubnuoreka [IOK

45 ITonyyeHue U XUMUYECKHUE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHMI»
48 I'eneTnueckas cBsi3b MEXy KJaccaMHu bubnuotexa [JOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUHA
B t https://m.edsoo.ru/00ad9ch2
KonTponbnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX brbmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOTBITKH KIacCUpUKAITIT
51 XUMHUYECKUX dJIeMeHTOB. [loHsTHE O Tpynmax bubmorexa [TOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bu6mmoreka [JOK
52 cucTtemMa XuMu4deckux sjemenToB JI. U.
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [lepuoapl, TPYIIIBI, TOATPYIIIEI bubmorexa HOK
PHOJEL, TPYHIRL HOATPYH https://m.edso0.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB
. bubmuoreka [JOK
55 anemeHTOB Ilepuoanueckoii cucremsr /1. 1.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XUMHWYECCKOI'O 3JICMCHTA 110

N bub6mmoreka [{OK
56 ero noyioxeHuto B [lepuoauueckoit cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuorexa [JOK
MenneneeB — y4E€HBIN, MTEArOT U https://m.edsoo.ru/00ada96e
IpaXKIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB bubnuotexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 HorHas Ximieckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHTHas moisipHasi XAMUYeCKas CBSI3b Bubnmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosspHass XUMUYECKask CBSI3b Bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 (CTenet OKHCIeHILA https://m.edsoo.ru/00adae28
63 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH bubmorexa HOK
https://m.edsoo.ru/00adb076
64 OKHCIIUTENT U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edso0.ru/00adb076
65 Kountponsnas padora Ne4 o teme «CtpoeHue bubnuoreka [JOK
aToMa. XMMHUYEeCKasi CBSI3b» https://m.edso00.ru/00adb486
66 PezepBHblit ypok. O0001LIEHNE U bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IEHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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KonTpoabHo-u3mepurteabHbie MaTepuaibl Ha 2023-2024 yyeOHblii roa no xumuu B 8 Kiiacce

Jdara | Ne

ypoka

Buja pa6orsl

HUctounnk KUM

HavanbHble noHsITHS U 3aKOHBI XuMuH (20 )

3 [Ipaktuueckas padota Ne 1 «IIpaBuna Xumus. 8 kinace: yae0. s o0nieoOpa3oBar.
paboThl B 1aOOPATOPUU U IPUEMBI opranusanuii / O.C. I'abpuensn, U.T.
oOpartenus ¢ 1ab0paTOPHBIM Octpoymos, C.A. CnankoB. — 5 —e uzn. —
000py/TI0BaHUEM M.: Ilpocsenienue, 2021. Ctp. 20

5 [IpakTueckas padbora Ne 2 «Pa3nenenne | Xumus. 8 kiacc: yue0. uist oOieoOpas3oBar.
cMmeceil (Ha mpuMepe OYUCTKU opranmzanuii / O.C. Tabpuensn, W.I.
TTOBAPEHHOM COJIN ) OctpoymoB, C.A. CrmagkoB. — 3 —e U3, —

M.: IIpocsemienue, 2021. Ctp. 29
26 [IpakTnueckas padota Ne 3 o Teme Xumus. 8 kiacc: yueb. as o61eoOpa3oBar.

«[lonydyenue u cobupanue KMUCIOPOaa,
HU3yYEHHUE €r0 CBONCTBY

opranmzaruit  /  O.C. T'abpuensn, W.I.
OctpoymoB, C.A. CnagkoB. — 5 —e u3m. —
M.: TlpocBenienue, 2021. Ctp. 68

KonTtponsHas padota Nel o teme
«BemecTBa 1 XUMUYECKUE PEAKITUN

BaxuHeiilue npeacraBuTe/ M Heopranndeckux Bemects. KosmyecrBenubie oTHOmeHust B xumuu (18 4)

31 [IpakTrueckas padota Ne 4 o Teme Xumwus. 8 kiace: y4ueo. 1 o0rieoopa3oBar.
«ITonmyuenue u coOupaHue BoI0POa, opranmzaruit  /  O.C. T'abpuensn, W.I.
M3y4YEHHE €TI0 CBOMCTBY OctpoymoB, C.A. CnagkoB. — 5 —e uzm. —

M.: IIpoceemenue, 2021. Ctp. 74

38 [IpakTnueckas paborta Ne 5 mo Teme Xumus. 8 knacc: yueb. ans o6ieoOpa3oBar.
«IIpuroroBnenue pacTBOpPOB ¢ opranm3amuiit  / O.C. Tabpuensn, W.I.
onpeae€HHON MacCOBOM 0ei OctpoymoB, C.A. CrnagkoB. — 5 —e u3l. —
pPacTBOPEHHOTO BEIIECTBAY M.: [Ipocsemenue, 2021. Ctp. 97

47 [Ipaktuyeckas pabora Ne 6 Xumus. 8 knacc: yue0. s o0meodpas3oBar.

«[IpuroroBnenue pacTeopa ¢ 3a1aHHOMN
MacCOBOM J0JIEW pacTBOPEHHOTO
BEILIECTBAY.

opranmzaumit / O.C. Tabpuensn, W.I.
OctpoymoB, C.A. CrnagkoB. — 5 —e u3a. —
M.: [Ipocsemenue, 2021. Ctp. 120




KonTtponsHast padota Ne 2 o teme
«Baxuenmue npeacTaBUuTeNn
HEOPraHMYECKUX BEIECTB.
KosmuecTBeHHbIE OTHOIIECHUSI B XUMUW).
OcHOBHBIE KJIacChl Heoprannyeckux coequHenui (10 1)
KonTtposneHas padota Ne 3 o teme
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCAMHEHUIN.

Xumuyeckasi cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu (10 u)
Kontponbnas padoTta Ne 4 o Temam
«ITepnoanyecknil 3aK0H 1
MEePUOIUYECKas CHCTEMAa XUMUYECKUX
anementoB JI.1. Menneneesa. CtpoeHue
aToMa» 1 «XUMUYecKasl CBS3b.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE
peaxKum.

Kpurtepun onieHMBaHMS YCTHBIX OTBETOB M MMCbMEHHBIX Pa00T 10 XUMHH

PesynbTaThl 00y4eHus] XUMHUH TOJHKHBI COOTBETCTBOBATh OOIINM 3a/1adyaM MpeMeTa i TpeOOBaHUSIM K €T0 YCBOCHHIO.

PesynbraThl 0OydeHHs] OIEHHMBAIOTCS IO TSITHOAUIbHOW cucTeMe. [Ipu OlleHKe YYMTHIBAIOTCS CIIEAYIOIINE KAaueCTBEHHBIC TOKa3aTeNn
OTBETOB:

* r1yOuHa (COOTBETCTBUE U3YUCHHBIM TEOPETHUCCKUM 0000IIICHUSIM );
*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B ITPOTPAMME YMEHUSM IIPUMEHSTh MOJYYCHHYIO HH()OPMAIIHIO);
*II0JIHOTA (COOTBETCTBHUE 00bEMY IIPOTrpaMMbl  HH(POpMAIK yIeOHUKA).

[Ipu olIEeHKE YYUTHIBAIOTCS YHCIIO U XapaKTep OMHUOOK (CYIIECTBEHHBIC UM HECYIIECTBCHHEIE).

CyliecTBeHHbIC OIMIMOKK CBSI3aHbI C HEIOCTATOYHOW IIyOMHOW M OCO3HAHHOCTBIO OTBeTa (HApHMEp, YYCHUK HEMPAaBHIBHO YKa3al
OCHOBHBIEC NTPU3HAKH TIOHSATHH, SIBJICHUH, XapaKTEPHbIC CBOWCTBA BEUIECTB, HEMIPABUIBHO C(HOPMYITUPOBAIT 3aKOH, MPABUIIO U T.JI. UM YICHUK
HE CMOT' NMPUMEHHTh TEOPETHYCCKHE 3HAHUS Ui OOBSCHCHHS M IPEICKA3aHUs SBJICHUHN, YCTAHOBJICHUU NMPUYMHHO-CIICICTBCHHBIX CBS3CH,
CpaBHEHHUSI U KJIacCU(DUKAIMH SBICHHUN U T. I1.).

HecyecTBeHHbIE OMIMOKU ONPEEISIOTCS HETMOJIHOTON OTBeTa (HampuMep, YIyIIeHHe U3 BHIAa Kakoro-au0o HeXapaKTepHoro (akra mpu
OTIMICAaHWU BEIeCTBa, Ipoliecca). K HUM MOKHO OTHECTH OTOBOPKH, OMHUCKH, AOMYIIICHHBIE 10 HEBHUMATEIBHOCTH (HampUMep, Ha JBa U Ooee
ypaBHEHUH peakIyii B MOJIHOM HOHHOM BHJIE JAOMYIIEHAa OJTHA OIIMOKa B 0003HAUEHUH 3apsijia HOHA).

Pe3ynbTarel 00yueHus: MpoBEPSIOTCS B MPOLIECCE YCTHBIX U MUCbMEHHBIX OTBETOB YYAIIUXCS, & TAKXKE MPH BBIMOJIHEHUN UMU XUMHYECKOTO
IKCIIEPUMEHTA.

OneHKa YCTHOIO OTBeTa




Onenka «5»:0TBET MOJIHBII ¥ NPaBWIbHBIM Ha OCHOBAHUU M3YYEHHBIX TEOPHIi; MaTepuasl U3JI0KEH B OINPEAEICHHON JIOTMYECKON MOCIIE0-
BATEJILHOCTH, JINTEPATYPHBIM S3BIKOM; OTBET CAMOCTOSATEIIbHBIM.
Onenka «4»:0TBET MOJIHBII ¥ NPaBUIbHBIM Ha OCHOBAaHWU M3YYEHHBIX TEOPUIl; MaTepuall U3JIOKEH B OINPEAEICHHON JIOTMYECKON MOCIIe0-
BaTEJIbHOCTH, IIPU 3TOM JOMYIIEHBI JBE-TPU HECYIIIECTBEHHbIE OLINOKH, UCIIPABIEHHBIE 110 TPEOOBAHUIO YUUTEIIS.
Ouenka «3»:0TBET MOJIHBIN, HO MIPU STOM JOIYIIIEHA CYIIECTBEHHAs OIINOKA MUJIM OTBET HETIOJIHBIN, HECBSI3HBIN.
Ounenka «2»: mpu oTBeTe OOHAPYKEHO HEMOHMMAaHWE YYallMMCS OCHOBHOTO COJEp)KaHUs y4eOHOrOo MaTepualia WM JOMYIIEHBI CY-
LIECTBEHHbIE OLIMOKH, KOTOPBIE YYalIUIICs HE MOXKET UCIIPABUTH IPU HABOIALIUX BOIIPOCAX YUUTEIS.

OneHka nNucbMeHHbIX PadoT

Ouenka IKcnepumMenmanbHblX YMeHUl

OreHka CTaBUTCS HA OCHOBAHHUY HAOJIOJICHUS 32 YJAIlUMHUCS U MMCbMEHHOTO OTYeTa 3a padoTy.

OlIeHKa «5»:pa60Ta BBIITIOJIHCHA IMOJHOCTBIO W MPABUJIBHO, CACIaHbI IIPAaBUJIBHBIC Ha6J'IIO)IeHI/I$I W BBIBOJBI; SKCIICPUMCHT OCYHICCTBJICH I10
II1aHy ¢ Y4Y€TOM TCXHUKHU 0€30IIaCHOCTH | IIpaBuiI pa6OTI)I C BefellecrBaMu " 060p}UIOBaHI/ICM; IMPOSBJICHBI OPraHu3allMOHHO-
TPYJIOBBIC YMEHHUS (IO IICPKUBAIOTCS YUCTOTA pabOYEro MecTa U MOPSA0K Ha CTOJIE, SKOHOMHO HCIIOIL3YIOTCS PeaKTHUBHI).

OlleHKa «d»: pa60Ta BBITIOJIHCHA ITPaBUJIBHO, CACJIAHBbI IMPAaBHUJIBHBIC Ha6HIOJIeHI/IH U BBIBOJIbI, HO IIPHU 3TOM OJSKCHCPUMCHT IHPOBCIACH HE
TTOJTHOCTHIO WJTH JTOTYIIEHBI HECYITIECTBEHHBIE OIMMMUOKHA B pabOTe ¢ BEIIECTBAMUA U 000PY/I0BAHUEM

OlleHKa «3In: pa60Ta BBIIIOJIHCHA IMPAaBHUJIBHO HC MCHCC YEM HAIIOJIOBHMHY HJIM OOMyHICHA CYIICCTBCHHAA omuoOKa B X0JZ€ OKCIICPUMCEHTA, B
00bscCHEHNH, B oOQopmieHHH pabOThl, B COOJIIOJCHWHM TMPAaBWJI TEXHUKHA OE30MacHOCTH mpu paboTe C BemecTBaMd U 00opy-
JOBaHUEM, KOTOPAsi UCTIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

Ouenka «2»: nonymieHsl aBe (1 00yiee) CylecTBeHHbIE OITMOKH B X0JI€ SKCIIEPUMEHTA, B 00BsICHEHUH, B 0()OPMIICHUN PabOThI, B COOIIOICHUN
MIPAaBHJI TEXHUKH OE30TMaCHOCTH MpH paboTe ¢ BEIMECTBAMU U 000PYIOBAHHEM, KOTOPHIC YYaIIUICs HE MOYKET UCIPABUTH JIaXKe M0 TPEOOBAHUIO
YUUTEJIS.

OueHnka ymeHuil peuwiams IKCHEPUMEHMATIbHbLE 3A0a4 U
Omnenka «5»: miaH pENICHUs COCTABIICH MPAaBWIBHO;, NMPAaBUJIBHO OCYIIECTBJICH IMOAOOpP XMMHYECKHX PEAKTUBOB M OOOPYAOBaHUS; IaHO
MOJIHOE OOBSICHEHHUE U CHICIIaHbI BHIBOIBI.
OmneHka «4»: TUIaH PENICHUs] COCTABIICH MPABUIILHO; TPABUIBHO OCYIIECTBJICH MOJ00P XUMUYECKAX PEAKTUBOM M 00OPYIOBAaHU S, MIPH ITOM
JOIYIIICHO He 00JIee ABYX HECYIIECTBEHHBIX OINOOK B OOBSICHEHUH U BBIBOJIAX.
Ounenka «3»: IJIaH pEIICHUs COCTAaBJICH MPABUJIBHO; MPAaBUIBHO OCYILECTBIEH MOAOOP XUMHUYECKHX PEaKTUBOB M 0OOpYyIOBaHUS, HO
JIOTYIIICHA CYIIECTBEHHAs OMIMOKA B O0BSICHCHUH M BBIBOJIAX.
Ouenka «2». pomyuieHsl Be (M 6osee) OmMOKY B MIIaHE PEUICHHs, B MOJ00pe XUMUYECKHX PEaKTUBOB U 000pynOBaHUs, B OOBSICHEHUH H
BBIBOJIAX.

Ouenka ymeHuii pewiams pacuemmusle 3a0a4u
Ouenka «5»: B TOTHYECKOM PACCYKJIEHUH U PEIICHUU HET OIMOOK, 3a/1a4a pelieHa palluOHaIbHBIM CITIOCOOOM.
Ouenka «4»: B JIOTMYECKOM PACCYKICHUHM W PEIICHUHM HET CYIIECTBEHHBIX OIIMOOK, HO 3ajlaya pelleHa HepalMoHaIbHBIM CIOCOOOM WU
JIOMYIIEHO He 0oJjiee JBYX HECYIIECTBEHHBIX OINOOK.




OneHka «3».B JIOTMYECKOM PACCY)KJICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIEHAa CYIIECTBEHHAs OIIMOKAa B MaTeMAaTUYECKUX
pacuerax.
Onenka «2»: UMEIOTCS CYLLECTBEHHBIE OIINOKHU B JIOTMUECKOM PACCYKJICHUH U B PEIICHUU.
Ouenka nuUCbMEeHHbIX KOHMPOILHBIX PAdom

Ouenka «5»: 0OTBET NOJHBIN U MPAaBUIIBHBIN, BO3MOXHA HECYIIIECTBEHHAs OLTHOKA.
OueHka «4»: OTBET HETIOJHBINA WX JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Onenka «3»: paboTa BbIIIOJIHEHA HE MEHEE YEM HAIIOJIOBUHY, JOIYLIEHA O/{HA CYILIECTBEHHAs OIIMOKA U IPU 3TOM JBE-TPU HECYLIECTBEHHBIE.
Ounenka «2»: paboTa BBIIIOJIHEHA MEHBILIE YEM HAIIOJIOBUHY WJIM COAEPKUT HECKOJIBKO CYIIIECTBEHHBIX OIINOOK.
[Ipu o1ieHKE BHITIOJTHEHHS] TUCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOAMMO YUUTHIBATh TPEOOBAHUS €IUHOTO OpdorpaduuecKkoro pexuma.
OTMmeTKa 32 UTOTOBYIO KOHTPOJIbHYIO pa0OTy KOPPEKTUPYET MPEIIECTBYIOUINE MPU BBICTABIIEHUU OTMETKH 32 YETBEPTh, IOIYTOAHE, TO/I.

Ouenka nuCLMEeHHBIX KOMOUHUPOBAHHBIX KOHIMPOIbHBIX PaAdom

Onenka «5»: 88-100% BEBIIONIHEHNS
Ouenka «4»: 62-86%0 BBIIIOTHEHNS
Onenka «3»: 36-60% BBIIOIHEHNS
Ouenka «2»: 0-34% BBITOTHEHNS

Kpurepun oueHuBaHusi yCTHBIX OTBETOB M MMCbMeHHbIX padoTr OB3
YcTHBIE 0TBEThI
«5» -CTaBUTKCS, €CIIN YUALTUICS TOHUMAET CYITHOCTh XUMHUYECKUX SBJIEHUH, 3aKOHOMEPHOCTEH;
-JaeT MPaBWIbHBIN OTBET HA MOCTABJICHHBIN BOIIPOC;
-CTPOUT OTBET CAMOCTOSATEIBHO WM M0 YUeOHHUKY, COIPOBOXK/1asi MPUMEpaMH;
-yMeeT MPUMEHSATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE;
JlomyckaeTcst 1-2 HETOUHOCTH B OTBETE, KOTOPBIE YUEHUK CaM UCTPaBIIsET.
«4» -CTaBUTHCS B TOM ClIydae, €Clid B OTBETE JIoMycKaeTcs 1 omubka, KOTOPYIO YYEHUK CaM MOXKET UCIIPABUTh;
-WJIK HE MOXET MPUMEHSATh 3HaHHs B HOBOI CUTYalllH;
-HE YMEET CBS3BbIBATh OTBET C MPEAbIAYIIIUM MaTEPUAIOM, XOTSI OTBET Ha MOCTABJICHHBIN BOMPOC Jall TPABHIIbHBIM.
«3» -eCJIM y4alluiics B [IeIOM MOHUMAET CYIIHOCTh XUMHUYECKUX CHCTEM U MPOLIECCOB, MPOUCXOSAIINX B HUX, HO JIOMMYCKaeT IpyObie OMHOKHU;
-HeJI0UEeThl B OTBETE;
-3aTPYAHSAETCS JeNaTh BBIBOIBI,
- HE yM€eT YUTATh TaOIHUIIbL.
«2» -eCJH y4alluiicsi He OBJIa/ie] OCHOBHBIMU MOHSATUSMU;
-JIONYCKaTh TPyObIe OUTUOKH, KOTOPbIE HE MOKET UCIPABUTH MIPH MOMOIIN YUUTENS, YIaLTUXCS,;
-HEeI00pOCOBECTHO TOTOBUII IOMAIITHEE 33/1aHUE;
Omnenky «2» B knaccax VII Buma 3a muchbMeHHBIE KOHTPOJIbHBIE paOOThI, TECT, €CIIH YUAIIHICS BBITIOJHUT 2 pabOThI (B OOBIYHBIX KIIACCaX).



IIpakTnyeckune padoThl

«5» -CTaBUTKCS, €CIT pabOTa BHIMOTHEHA aKKYPATHO B TIOJTHOM 00BeMe C 3aJJaHHOM TI0CIIeI0BATEIbHOCTRIO IPOBEICHIS HAOTIOICHUN,
OIIBITOB;

-CJIeJIaH BBIBOJI, PUCYHKH BBITIOJTHEHBI KapaH/IaIIOM.

Jlomyckatorcst opdorpadudeckne onrOKy (ydamuxcs 09eHb HeTPaMOTHEIE).

«4» -CTaBUTCS, €CIIM OTYyIIEHHI (2-3) HeoveTa;

-HEOPEKHOCTH B 0(OPMIICHHH;

-BBIBOJ] HETIOJIHBIH.

«3» -paboTa BBITIOJIHEHA HE IMOJTHOCTHIO;

-BBIBO/IbI HETOJIHBIC, XOTS 0(hopMIleHa paboTa aKKypaTHO;

-pPHUCYHKH SIPKHE, HO HET TOSICHCHHS K HHM.

«2» -pabota BemoHeHa Ha 50%;

-JIONYIIeHbI TPpyOble OMINOKH;

-BBIBOJIOB HET.

OlLIeHKa caMOCTOSITEIbHBIX TUCEMEHHBIX M KOHTPOJBHBIX PA0OT.

Ouenka "5" craBuTCS, €CIM YYEHUK:

1. BeIOTHWIT paboTy 0e3 OmuOOK U HEAOUETOB;

2. MOoTyCTUI He O0Jiee OJTHOTO HEeI0YeTa.

Orenka "4" cTaBUTCS, €CJIM YUSHHUK BBITIOJTHWI PabOTy MOJTHOCTHIO, HO JIOTIYCTHII B HEH:

1. HEe Gosiee OTHOM HETpyOOU OMMOKY W OJJHOTO HEJI0YETa;

2. Wi He 0oJiee TBYX HEJIOYETOB.

Ornenka "3" cTaBUTCS, €CJIM YUCHHUK TTPABUJILHO BBITOJIHIII HE MEHEE MTOJIOBUHBI PAOOTHI MIIA JOITYCTHI:

1. He GoJiee BYX IpyOBIX OMIMOOK;

2. Wi He OoJiee 0HOU TPyOOH U OJHON HErpyOOi OITMOKM U OJTHOTO HEJI0YETa;

3. wm He 6oJiee ABYX-TPEX HErpyObIX OIIMOOK;
4,
5.

WM OJIHOM HerpyOoi OomMOKY U TPeX HEeJ0UYETOB;
WJIM TIPH OTCYTCTBUU OLIMOOK, HO MIPH HAJTMYUU YETHIPEX-TISITH HEJJOUETOB.
Ouenka "2" craBUTCS, €CJIM YUCHHK:
1. JOmMyCTHII YUCIIO OMIMOOK U HEAOYETOB MIPEBOCXO/IAIIEe HOPMY, ITPH KOTOPOH MOKET ObITh BHICTaBlIEHA OlleHKa "'3";
2. UM €CITU MPABUIBHO BHITIOTHIII MEHEE MOJIOBUHBI PAOOTHI.
Onenka "1" ctaBuTCS, €CIIN YUEHHUK:
1. He mpUCTYyMal K BBITOJIHEHUIO paOOTHI;
2. WY MpaBUIILHO BRIMOIHIII He 6osee 10 % Bcex 3amaHuil.



Xumus. 8 kiaacc. KonrpoJsbHasi padora no teme ""HavajibHble NOHATHS M 3aKOHbI XUMuH'"
Bapuanr 1
Yacmeo 1. B 3a0anunx 1-5 oonunwiume npeonosricenus, 6cmasovme 6 HUX nponyujennvle mepmunst (1 éann)
1. Xumust — 3T0 HayKa o .
2. UccnenoBanue, KOTOPOE MPOBOJIAT C BEIIECTBAMU B KOHTPOJIHPYEMBIX YCIOBHSIX C IEIbIO U3YUCHUSI UX CBOMCTB, HA3bIBAIOT
3. OtHocuTenbHas MoJieKyIsipHas macca okcuaa yriepoaa (1V) CO2 paBHa _.
4. Crioco0 pa3zfieneHusi CMeCH APEBECHBIX U JKEJIE3HBIX OTHIIOK- .
5. TIpoctoe BemecTBOOOPA30BAHO ATOMaMU AJIEMEHTA.
B 3a0anusax 6-9 ykaxcume oea npasunvnvix omeema (1 6ann)
6. BoiOepute cxembl, B KOTOPBIX HE HY’KHO PacCTaBISITh KOA((OUIIUEHTHI:
1) SO2 + O —» SO3;  2) CaO + H,0 — Ca(OH),  3) K20 + H,0 — KOH
4) Cl, + NaBr — Br2+ NaCl  5) HCI + NaOH — NaCl+ H;O
7. COKHBIMH BENIECTBAMH SIBIISTIOTCS
1) Bomopon 2) kucioponx  3) Boja 4) cepHas KUCIOTa S5) MeIlb
8. BaneHTHOCTH cepbl paBHA IByM B COCUHECHUSX:
1)HS 2)SO, 3)SO:3 4)ZnS 5)Sg
9. Onpenenute THN XUMHUUYECKON peakinu, cxema kotopoit: Na + H,O — NaOH + Hx1
1) peakmust oOMeHa 2) peakius 3aMeleHnsT  3) peakiysl pa3JIoKEHUS
4) 5K30TEPMHUYECKasl PEakus S5) SHAOTEPMUUYECKAsT PEAKIIHS
B 3a0anuu 10 ykasicume eepnuie cyycoenus. (1 oann)
10. Bepubl 1u cyxaenus?
A) Ilpoaykramu peakuuii 0OMeHa HEe MOTYT OBITh IIPOCTHIE BEIIECTBA.
b) BonbmuHCTBO peakiuii B )KUBBIX OPraHU3Max MPOTEKAIOT C y4acTHEM (PepMEHTOB
1) Bepno Tonpko A 2) Bepno Tosibko b
3) Bepusi 06a cyxaenus 4) O6a cyIeHHs] HEBEPHBI
B 3a0anuu 11 ycmanosume coomeemcmeue: K Kaxcoomy 3neMeHmy Nepeozo cmoaduya noodepume coOmMeEemcmeyroujuil j1emMenm us3
6mopo2o cmonouya. (2 6anna - yKazansl 6ce omeemul 6epHo, 1 dann — oonyuiena o0na ouwiuoKa).
11.YcTaHOBUTE COOTBETCTBHE MEXKAY XUMUYECKOM peakiueil u e€ XapaKTepHbIM MPU3HAKOM:

XHUMHUUYECKask peaKLus XapakTepHbIN IPU3HAK
A) obpa3oBaHue HajeTa (MaTUHBI) HA MEJTHOM U3Jenuu | 1) BIJIENICHHE TeIla U CBeTa
b) ramenue copl ykCycom 2) N3MEHEHHUE 11BETa
B) ropenue GpITOBOTO raza 3) nosiBIEHUE 3amaxa
4) BbIZICTICHUE Ta3a




Yacms 2. B 3a0anunx 12,13,14 oaiime pazeepuymeutii omeem
12. (2 6anna — évinonneno o6e3 owuook, 1 6ann — 6 00HoOM u3 nemenmos oeicmeuii donyuiena owmuoka, 0 6an06 — donyuwieHo 0ée u donee
owuooK)
K HamOosiee 3HAYMMBIM MaprafHieBbBIM MHUHepanaMm OTHOcAT: Opaynum MnoOsm  eaycmanum MnzO4 3 kakod pyabl W3BICKAaTh METAIUT
SKOHOMHUYECKH BbIroHee? (Boruncinnre MaccoByro 107110 Maprasiia B OpayHUTe U TayCMaHUTE, CPABHUTE MOJTYyYCHHBIC 3HAYCHUS).
13. (4 6anna - no oonomy 6anny 3a Ka)3coyro nPAGUILHO COCIMABICHHYIO YOPMYTY U 00UH OAJLTL 34 NPAGUIbHBIE HA36AHUA)
CocraBbTe XUMHUYECKUE (POPMYITBI CICTYIOIIUX COCIMHCHHMA, 3aMUITUTE Ha3BaHUS BEIICCTB:
1) cepsr (IV) € kucaopogom 2) altoMUHUS ¢ OpOMOM  3) KaJIbIHsI C a30TOM
14. (4 6aana - no oonomy 6anny 3a Ka)xcooe RPAGUILHO COCMABIEHHOE YPAGHEHUE U 00UH 0/l 66PHO YKA3AHHbIE MUNbL PEaAKYUIL)

JlonuiuTe ypaBHEHUS peakiuii, paccTaBbTe KOA((UINEHTHI U YKAKUTE TUIIbI PEAKIIHIA:
1)AI+S=? 2)Zn+HCI=2ZnCl,+?  3) Fe;03 + HCI =? + H,O

Xumus. 8 kiaace. KourpoabHas pagora no teme ""HayanbHble NOHATHS U 3aKOHBI XUMUH"
Bapmuanr 2.
Yacmo 1. B 3a0anuax 1-5 oonuwiume npeonoxcenus, 6cmagpme 6 HUX NPONyuieHHbvle MmepMUunbl
(1 6ann)
1. BemecTtBo — 310
2. KoHueHTpanys BHUMaHUs HAa 00BbEKTaX C LIETbI0 X U3YUCHHS Ha3bIBAETCS.
3. OTHOCHTENbHAS MOJICKYIsIpHast Macca okcuzaa cepol (VI) SOz paBHa _.
4. Crioco0 pazneneHust cMecu OCH3UHA U BOJIBI:.
5. CnoxHoe BelecTBOOOPa30BaHO aTOMaMH .
B 3a0anusax 6-9 ykaxcume osa npasunvnvix omeema. (1 oann)
6. Boibepute cxembl, B KOTOPBIX HE HY>KHO PacCTaBISITh KOA((OUIIUEHTHI:
1)S+ 02— SO, 2)Ca+HO— Ca(OH)2+ H2 3) KOH + H2SO4 — K3S0O4 +H20
4) BaO + H,0 — Ba(OH)2 5 H; + Clo— HCI
7. IIpocThIMH BeIIECTBAMU SIBIISIFOTCS:
1) ammuak  2) a30T  3) yriekuciblil ra3  4) moBapeHHasi Colib  5) MeIb
8. BaneHTHOCTH xeme3a paBHA IBYM B COCIMHEHUSX:
1) Fe(OH), 2)FeO 3) Fe;03 4) FeClz 5) FesSs
9. YkaxuTe XapakTepHble MPU3HAKYA THUEHUS JTUCTBHI:
1) nosiBneHue 3anaxa 2) BbIJENEHUE Ta3a 3) oOpa3oBaHUE OCaKa
4) U3MEHEHHUe I[BeTa 5) U3NyYeHHE CBEeTa
B 3a0anuu 10 ykasxcume eepuwie cysycoenusn (1 6ann)


https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%BD%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%83%D1%81%D0%BC%D0%B0%D0%BD%D0%B8%D1%82

10. Bepusl 11 cyxaeHus?

A) B peakuusax oOMeHa MOTYT y4aCTBOBATh IPOCTHIE U CIIOKHBIE BEILIECTBA.

b) Karanuzatops! — 3T0 BeliecTBa, yCKOPSIIOIINE XUMHUUECKHUE PEAKIIUH.

1) BepHo Tosbko A 2) Bepno Tosibko b

3) Bepunl 06a cyxxnenust  4) O6a cyx1eHUs] HEBEPHBI

B 3a0anuu 11 ycmanoeume coomeemcmeue: K Kaxcoomy J1eMeHmy NeEpeo20 cmondua noodepume cOOmMEemMCmeEyIOuiuil IN1eMEeHm u3
6mopo2o cmoaoya. (2 6anna - ykazamsl 6ce omeemaul 6epHo, 1 oann — oonyuiena oona owiuoKa).

11.YcraHOBHTE COOTBETCTBHE MEXY YPABHEHUEM XUMUYECKON PEAKLIUU U €€ TUIIOM:

YpaBHEHHUE peaKIUuu Tun peakiyu
A) 3Fe304 + 8Al = 4A1,03 + 9Fe 1) pa3noxeHus
b) 2Ag,0 =4 Ag + O 2) coeuHeHus
B) 2NO + Oz = 2NO; 3) 3amereHus
4) oOMeHa

Yacmos 2. B 3a0anusx 12,13,14 oaiime pazeepuymbotii omeem
12. (2 6anna — évinonneno o6e3 owuook, 1 6ann — 6 00nom u3 nemenmos oeicmeuii doonywiena owmuoka, 0 6an106 — oonyweno 0ée u donee
owuo0K)
K mnawnbosee 3HAYUMBIM KalWHHBIM ymoOpeHusM otHocar: xmopuna kamuss KCl um kamwmitnas cemutpa KNO3z Kakoe ymoGpenue
MPEANOYTUTEIbHEE UCTIOIB30BATh I MOJKOPMKH pacTeHui? (BhraucinTe MacCoByO J0JI0 Kaaus B XJIOPUAC Kalus M KaJIMHHOW CeTuTpe,
CpPaBHHTE IMOJIyY€HHBIEC 3HAUCHUS).
13.(4 6anna - no oonomy b6anny 3a Kaxcoyrw RpPAGUILHO COCMABIEHHYIO (POpMYTY U O0UH OA 3a NPABUIbH ble HA38AHUS)
CoctaBbpTe XUMUYEeCKHE (POPMYIIBI CIETYIOIINUX COSAMHEHUM, 3alIUIINTE Ha3BaHUsl BEILIECTB:

1) Hatpus ¢ 6pomom  2) docdopa(V) ¢ kuciopoaoM  3) alFOMUHUS C CEPO
14. (4 6anna - no ooHoMy banny 3a Kaxcooe nPAGUILHO COCMABICHHOE YPABHEeHUe U 00UH 0ALl1 66PHO YKA3AHHbIE MUNbL PeaKyUil)
JlonumuTe ypaBHEHUS peakiuii, paccTaBbTe KOA(DOUIUEHTHI U YKAKUTE TUIIHI PEAKIIHIA:

1) Mg + No=?  2) MgO + HCIl = MgCl, + ? 3) CuO + Al = Al,O3+ ?

Karoun
Ne
Bapuanr 1 Bapmuanr 2
3ajaHus
1. O BemiecTBax, MX CBOMCTBAX U To, 13 yero cocTouT (hU3NYECKoe TeJI0




MIPEBPALEHUSIX

2. OKCIIEpUMEHT Habmonenue
3. M(CO,)=44 M:(SO3)=80
4, OTcranBanue OTcrauBanue
5. OpgHoro BUa 3IEMEHTOB PasHpIX BUIOB 3JIEMEHTOB
6. 25 14
7. 34 25
8. 14 12
9. 24 14
10. 3 2
11. 241 312
12. Mn20s w(Mn) = 69% KCI w(K) =52,3%

Mnz0s w(Mn) = 72% KNOs; w(K) = 38,6%
13. S+0; —»S0O2 2Na + Br, —2NaBr

2Al + Br, —»2AIBr3 4P + 50, —2 P»0s

3Ca +N2 — CasN2 2A1 +3S — AlS3
14. 2A1 +3S — ADlS3 3Ca +N2 — CasN2

FeoO3; +6HCI = 2FeCl; + 3H20 MgO +2HCI = MgCl, + H.O

Zn + 2HCI =ZnClx+Hz1 CuO + Al = Al,O3 + Cu

Kpurepun ouenuBanus

3amanus Nel-10 onenuBarorcs 1 Oamtom; 3aganust Nell,12 — 2 Gamutamu py HAIMYWMK BCEX MPABHIBHBIX 3JIEMEHTOB OTBETa, Mpu 1
ommbke — 1 Oamnom; 3amanue Nel3 — 4 Gaymamu (o 1 Gammy 3a KakJa0o€ BEpPHO 3alMCaHHOE ypaBHEHHE peakiuu ¥ 1 Oamn -ykazaHHbBIC
Ha3BaHMs BellecTB); 3ananue Nel4 — 4 6amnamu (o 1 6amty 3a KakJ10e BEpHO 3allMCaHHOE ypaBHEHHUE peakuuu U 1 6an -ykazaHHBIC TUIIBI
peaKIIHii)

OuennBanue pe3yJbTaToB

OT1meTka Bbaaasl (makc. 20)
5 19-20
4 15-18
3 10-14
2 0-9




KontposbHast padora Ne 2 mo teme «BaxHeiinue npeacTaBuTeJ i HEOPraHuyecKnx pemecTs. KoanyecTBeHHbIe
OTHOLICHUS B XUMHUMN».

Bapmuanr 1.

1. ®opmyIibl TOJIBKO COJIEH MPUBEACHBI B PSIY

1)Na2803, KC|, HsPO4 3) 803, B&(NOg)z, CuCl>

2)F€2(SO4)3, CuCl, AgNOs; 4) CaSO0sy, CS(OH)z, K2COs3

2.11lenoubto HE ABISACTCS: 1)NaOH 2)Ba(OH),  3)KOH 4)Cu(OH);

3. HazBanwme kucnotsl, popmysia koropoit HaSO4

l)cepuucrast  2)cynbduTHas  3)CEpOBOIOPOIHAS 4)cepHas

4.Dopmyia kapOoHaATa KaJIbIIHs 1)Ca(NO3), 2)Ca(OH), 3)CaCO3; 4) Ca(COa)s3
5.HasBanue Bemectsa Mn(OH);,:

Drugpug mapranua(ll)  2)ruapoxcu meau(ll) 3)ruapokcua maprama(ll) 4yoxcua mapranna(ll)
6.B xenyno4HOM coKe COAEPIKUTCS KUCIOTA !
I)cepnas 2)cepHucrtas  3)coJigHas 4)cepoBOAOpOIHAS

7. B npemnoxennom nepeure Gopmyna Bemects: CU(OH)a,

HzSO4, KzSOg, Ba(NOs)z, CUSO4, N&3P04, KOH, HsPO4 uwucio kucinor paBHO:
1)1 2)2 3)3 4)4

8. Unnekcel x 'y B popmyne Aly(SOs)y paBHBI cooTBeTcTBeHHO: 1) 2 1 1;

D)1 u2; 3)3u?2; 4)2wu3
9. UnaukaTop JakMycC B KHCIIOTHOM Cpejie CTAHOBHUTCS
1)cuanm 2) KpacHbIM 3)0eciBETHRIM 4) hproIeTOBBIM
10.Yucno wactun B 10 Mmonb coctaBnsteT:  1)0,6 - 102 2)6-10%*  3)3-102%  4)0,3-10%
11.8,96 n cootBetcTBytOT: 1)0,1 MOJIB 2)0,2 mosib  3)0,3 mosib  4)0,4 moJib

12.CootHecure:
®opmyna BemectBa: A)KsPOs  B)KOH  B)KO  TINK,COs
HasBanwme BerecTBa:




1)xapOoHaT kanus 2)propun kanus 3) docdat xkanus
4)okcuj Kamus S)cynbhuT Kanus 6)rUIPOKCHU KU
14.PaccunTaiiTe Macchl COJIM U BOJIbl, He0OXoauMble it npurotoBieHus S00 r 12 % - Horo pacTBopa.
15.Kaxoit 00bemM BO10pO/1a BbIACIUTCS MIPU AEHUCTBUH XJIOPOBOJIOPOJHON KUCIOTHI HA 2,7 T adtOMUHUA?
16.PaccraBbTe KOA(DPUIUEHTHI B CXEMaX PEAKIUHN, YKAXKUTE TUIIBI XUMUUYECKUX PEaKIIU:
1)MgO + HNO3; — Mg(NO3)2 + H,0O
2) Fe(NO3); — FeO + NO; + O,
3) Cl,0;+ H,O — HCIOq4

KontposbHast padora Ne 2 mo teme «BaxHeilinue npeacTaBuTe] i HEOPraHN4ecKnx BeuecTs. KosnyecTBeHHbIE
OTHOLLEHUS B XUMH M.

Bapmuanr 2.
1. ®opmymbl TOTEKO OCHOBAHUH TMPUBEACHBI B PSIY
1)KOH, KC|, H3PO4 3) 803, B&(NOs)z, CuCl>
2)Fe2(S04)3, HCI, AgNOs 4) Ca(OH),, Cs(OH),, KOH
2.Beckucnopoanoi kucinoroit He sBasercs : 1)HBr  2)H,S  3)H,SO4 4)HCI
3. HazBanwue kucnotsl, popmyia kotopoit HNO3
l)azotuctass  2)azoTtHas  3)KpeMHHUEBas 4)cepHas
4.Dopmyna dpochara kampiius  1)KNOz  2)K3zPO;  3)K,CO3;  4)K3POq
5.Ha3Banwue BemiectBa CaO:

l)rugpua kanpuust ~ 2)HeramieHHas U3BECTbD) 3)yTaeKucbii ras 4)okcup Kanus
6.B B pakoBHHaX MOJUTIOCKOB, CKEJIETE MOPCKHX 3BE3]] COJIEPIKUTCS !
l)xnopun Hatpus 2)xapOonat kanbimst  3)docdaT KaabIus 4)cynbdaT HATpUS

7. B nmpemoxenroM nepeure Gopmyn Bemects: CU(OH)a,
H2S04, K2SO3, Ba(NOs)2, CuSQO4, NasPO4, KOH, H3PO, 4mcio ocHoBaHmii paBHO: 1)1 2)2 3)3 4)4
8. Uunekcer X n'y B popmyine Cax(POas)y, paBHBI cooTBeTcTBeHHO: 1) 2 1 1;
D)1 u2; 3)3u?2; 4)2wu3
9. ManukaTop ¢eHondTaacuH B MEIOYHOU Cpe/Ie CTAHOBUTCS



1)cunum 2) MaJIMHOBBIM 3)6ecuBETHBIM 4) ¢puoneToBbIM
10.Yucno yactun B 7 Monb cocTaBisier:  1)4,2 - 102 2)43 - 10% 3)42 - 10% 4)0,3 - 10%
11.5,06 1 cootBetcTByOT: 1)0,1 MOJB 2)0,23 moas  3)0,33 moms  4)0,42 mMoIIb
12.CootHecure:
dopmyna Bemecta: A)H,S  B)SO;  B)LiSO3 INH2SO4
HasBanue Beniecrsa:
1)xapboHat kanus 2)cepoBOOPOIHAS KUCIIOTA 3) cepHas KUCJIOTa
4)okcu cepsl (6) S)cynbGUT TUTUS 6)oxcun cepsl (4)
14.PaccunTaiiTe Macchl COJIM U BOJIbI, He0OXoaumble i npurotoBieHus 300 r 8 % - Horo pacTBopa.
15.Kakas macca xjopua aTroMUHUS 00pa3yeTcsi MpHU JESHCTBUM COJITHOW KUCJIOTHI KMCJIOTHI Ha 3,4 T aTtOMUHUS ?
16.PaccTaBbTe KOA(HUIIMEHTHI B CXeMaX PEaKIfil, YKaXKUTE TUITBI XUMUYCCKUX PEaKITU:
1)K28I03 + HNO3; — H28i03+ KNO3
2) Fe + H,O — HZT + Fe,03.
3) CU(N03)2—>CUO+NO2+02




KonTtpoabHnas padora Ne 3
1o TeMe «OCHOBHBbIE KJI1aCChl HEOPraHMYECKUX COeNHEeHMii»
Bapuanr 1
1. K kucinoram OTHOCHTCS KaXKJI0€ U3 2-X BEIIECTB!
a) H2S, Na,COs3
0) K2SO4, Na,CO3
B) H3PO4, HNO3
r) KOH, H2S04
2. Twunpoxcuny menu (1) coorBercTByeT hopmyna:
a) Cu0
0) Cu(OH):
B) CuOH
r) CuO
3. ®opmyima cynsduTaHaTpHs:
a) Na2SO4
0) Na,S
B) Na SO3
r) Na;SiO3
4. Cpenu nepeunciIeHHbIX BEIIECTB KUCIIOHN COMbIO SIBISETCS
a) TUIPU MarHUsI
0) rugpokapOOHAT HATPUS
B) THJIPOKCH/T KaJIbIUs
I') TUAPOKCOXJIOPHT MEAH
5. Kakoii u3 aemeHToB 00pa3yeT KUCIOTHBIA OKCHT?
a) CTpOHIIUN
0) cepa
B) KaJIBITMH
T') MarHuu
6. K 0OCHOBHBIM OKCHJIaM OTHOCHUTCS
a) ZnO
0) SiO2
B) BaO
r) Al2O3
7. Oxcun yrinepoaa (1V) pearupyer ¢ Kax/JbIM U3 IBYX BELIECTB:



a) BOJIOM M OKCHUJIOM KaJIbITUs

0) kuciaopoaom u okcuoM cepsl (1V)

B) Cy/b(haTOM Kajusl ¥ THAPOKCHIOM HATPHUS

r) GochopHOIT KUCIOTON U BOJIOPOIOM

8. YcraHoBHTE COOTBETCTBHE MEXTY (DOPMYIION MCXOAHBIX BEIIECTB M MPOAYKTAMH PEaKIIHA

@OopMyIIbI BELIECTB [IpoaykThl B3auMoAeCTBUSA
a) Mg + HCl — 1) MgCl:

06) Mg(OH)2+ CO; — 2) MgCl; + Hz

B) Mg(OH), + HCl — 3) MgCl + H.0

4) MgCOs + H>
5) MgCOs + H.0
9. OcymecTBUTE MEMOYKY CIEAYIOMINX MPEBPAIICHAN:
a) Fe—Fe»0O3—FeClz—Fe(OH)s — Fe203
6) S — SO — SOz — H2S04 — BaSO4
10. Kakas macca cynbdara Kanus 00pa3yeTcst IpH B3auMOACHCTBIH 49 T CepHOW KUCIIOTHI C THIPOKCHIOM Kaus?

Bapuant 2
1. K ocHOBaHMAM OTHOCHUTCS KaXI0€ U3 2-X BEIECTB:
a) H2O, Na,O

0) KOH, NaOH

B) H3PO4, HNO3

r) KOH, NaCl

2. Oxkcuny meau (l1) cootBeTcTBYET hopmyia:

a) Cu20

0) Cu(OH):

B) CuOH

r) CuO
3.®opmynacynshaTaHaTpus:

a) Na>SO4

6) NazS

B) Na>SOs

r) NazSiOs

4. Cpenu nepeurcIeHHBIX BEIIECTB KUCION COMBIO SIBISIETCS

a) TUAPOKCU Oapus



0) TUAPOKCOKAPOOHAT KaHsI

B) TUApPOKapOOHAT MeaU

T') TUJPU KAJIBIIHS;

5. Kakoii u3 311eMeHTOB MOXET 00pa3oBaTh aM(pOTEPHBINA OKCUA?
a) HaTpuii

0) cepa

B) pocdop

') ATFOMUHUN

6. K 0OCHOBHBIM OKCHJIaM OTHOCHTCSI

a) MgO

0) SO

B) B203

r) Al O3

7. OKcHIl HATPUSL PearupyeT ¢ KaXIbIM U3 JBYX BEIIECTB:

a) BOJIOM M OKCHJIOM KaJIbITUs

0) KUCJIOPOIOM U BOJAOPOJIOM

B) Cynb(aToM Kajaus U THIPOKCHUIOM HATPHUS

r) hochopHoit kucaoTol U okcuaom cepsl (1V)

8. YcraHOBHTE COOTBETCTBHE MEXTY (POPMYIION HCXOIHBIX BEIIECTB M MPOAYKTAMH PEaKIIHA

®opmyJibl BEIIECTB [IpoayKkThl B3aUMOICUCTBUSA
a) Fe + HCl — 1) FeCl,

6) Fe(OH)2+ CO; — 2) FeCly + H;

B) Fe(OH)2 + HCl — 3) FeClz + H20

4) FeCOs3 + H2
5) FeCO3 + H20
9. OcyIecTBUTE LENOUKY CIEAYIOIMUX IPEBPAILCHHUIA:
a) Mg— MgO—MgCl,—Mg(OH), — MgSO4
6) C — CO2 — Na,CO3 — NaxS0O4 — BaSOq4
10. Kaxkas macca cynb(ara 6apus obpasyercs npu B3aumoeiicteuu 30,6 T okcuaa 6apyst ¢ J0CTATOYHBIM KOJUYECTBOM CEPHOM KUCIOTHI?

BapI/IaHTLI OTBCTOB

| 1 Bapuant | 2 Bapuant




1B 16

20 2r

3B 3a

40 48

50 5t

6B 6a

7a Tr

8 - 253 8 - 253
10- 87 r 10-46,6T
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