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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTABIICHA
Ha OCHOBE TpeOOBaHMN K pe3yJibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOU
MIpOrpaMMbl OCHOBHOTrO oO1miero oopaszoBanusd, npeactaBieHHsix B PI'OC 00O, a
TaKk’ke Ha OCHOBE (QeaepaibHOW pabouell MporpaMMmbl BOCIHUTAaHUS U C YYETOM
KOHLENIUU TpEernojaBaHusl y4yeOHOro mnpeamera «XuMHUs» B 00pa3oBaTEIbHBIX
opranmuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumMuM Aa€T MNpEACTABICHUWE O LENsIX, oOuiell cTpareruu
0o0y4YeHHs, BOCIIUTAHUS U PA3BUTUS OOYHAIOIIMUXCS CPEICTBAMHU y4eOHOro MpeaMeTa,
yCTaHaBJIMBAeT  00s3aTENIbHOE  MpEAMETHOE  COJAEpKaHHe, IMpeaycMaTpUBAET
pacmpesieNieHue ero Mo KjaccaM U CTPYKTypHUpOBaHUE IO pazlienaM M TeMaM
MporpaMMbl MO  XHMHH, OINpeAeNseT KOJIMYECTBEHHblE W  KayeCTBEHHbIE
XapaKTepUCTUKU COJIEPIKaHUS, PEKOMEHIYEMYI0 IMOCJIeJOBATEIbHOCTh H3yUEHUs
XUMHUH € YYETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU Yy4eOHOTO
mpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4aroluxcs, ONpelesieT BO3MOXHOCTHU
npeaMera s peanu3aluy  TpeOoBaHMM K pe3ylbTaTaM OCBOECHHMSI OCHOBHOM
o0Opa3oBaTebHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKxkKe
TpeOOBaHUM K pe3yibTaTaM 00yueHUs XUMUHU Ha YPOBHE LeJIei U3yUueHus npeaMeTa u
OCHOBHBIX BHUJOB Yy4eOHO-IO3HABATEIBHON JEATENBHOCTH OO0ydYaromerocs 1o
OCBOCHHUIO YYEOHOTO CO/IePIKAHMUS.

3HaHME XUMHHU CIYKUT OCHOBOW 1 (OPMHpPOBAHUS MHPOBO33PEHUS
oOyuJarolerocs, ero NpeJCTaBiIeHU 0 MaTEPUAIbHOM €IMHCTBE MHUPa, BAXKHYIO POJIb
UrparoT (hopMUpyeMble XUMHEH NPECTaBIEHHS O B3aUMOINPEBPALLEHUSIX SJHEPTUU U 00
HBOJIIOLIMY BEILECTB B IPUPOJE, O MYTAX PEIIEHUS I100aJbHBIX MPOOJIEM YCTOMUMBOTO
Pa3BUTHsI YEJIOBEYECTBA — CHIPbEBOM, DHEPreTUUECKON, MUIIEBOM M 3KOJOTMYECKOM
0€3011aCHOCTH, MPOOIJIEM 3PaBOOXPAHEHUS.

N3y4yenune xumuu:

CHOCOOCTBYET peayli3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTHUS U (hOpMUPOBaHUs
KYJIbTYpBI JMYHOCTH, €€ 001Ieil U (PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUIEHUS M TBOPYECKHUX CIOCOOHOCTEH
o0yyaromuxcsi, HaBBIKOB HUX  CaMOCTOSITENIbHOM  y4eOHOH  JedTeabHOCTH,
HKCHEPUMEHTAIBHBIX M  HCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAWMBIX Kak B
IIOBCETHEBHOM KHM3HH, TaK U B IPO(eCcCHOHATIBHON 1eATeNbHOCTH;

3HaKOMHUT CO CHEHU(PUKOW HAyYHOIO MBILIUICHUS, 3aK/IaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IVIAJa HA €IMHCTBO IPUPOJBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TarnoM B OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yUaIOIINXCS;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO--
HAy4YHBIM 3HAHUAM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOIMUECKOE
obOpa3oBaHHe 00yJArOIITUXCS.

JlaHHble HampaBiIeHUsT B OOyYE€HUM XUMHUHU OOECleyMBaIOTCs CcrHeuupuxoin
colepkaHHUd  ydyeOHOro  mIpeaMeTa,  KOTOpBhId  SBJIsleTcs  MeAaroruyecku
aJlalITUPOBAHHBIM OTpa)keHHMEM 0a30BOM HAayKuM XMMUHU Ha ONpEIeNEHHOM JTare eé
pa3BUTHI.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OIIiero oOpa3oBaHHs OPHUEHTUPOBAH HA
OCBOEHHE OOyYaloIIMMHCA CHCTEMbl MEPBOHAYANBHBIX TIOHATHH XHMHH, OCHOB
HEOPraHMYECKONW XMMUU U HEKOTOPBIX OTAEIBHBIX 3HAYUMbIX MOHATHHA OPraHUYeCKOM
XUMHH.

CrpykTypa cojepXaHHus NPOrpaMMbl MO XUMHUH C(OpMHpPOBaHAa Ha OCHOBE
CUCTEMHOro mnojxoaa K e& usydeHuro. CopepikaHHE CKIAAbIBAETCS W3 CHCTEMBI
MIOHATHA O XMMHUYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI IIOHATUM O XUMUYECKOU



peakuuu. OOe 53THU CHUCTEMBl CTPYKTYpHO OpPraHU30BaHbl 10  IPHHIMILY
MOCJIEIOBATENIbHOTO Pa3BUTHS 3HAHUII Ha OCHOBE TEOPETHUUECKHX MPEACTaBICHHM
Pa3HOIr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMHUYECKOH CBS3H;

— MPEJCTABICHUIA 00 ANEKTPOIUTHUYECKON AUCCOLMALIMU BEUIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMIUPHUYECKUTIOTYYEHHBIX
U OCMBICICHHBIX (DaKTOB, PAa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHA K
IPyroMy, BBINOIHAS PYHKIMH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJTYYESHHS H3y4aeMbIX BEILECTB.

OcBoeHue  mporpaMMbl 1O  XHMHUHU  CIIOCOOCTBYET (bopMHpOBaHUIO
MIPEACTABICHUS O XUMUYECKON COCTABIIAIONICH HayYHOW KapTUHBI MUpPA B JIOTHUKE €€
CUCTEMHOW MPUPOJbl, EHHOCTHOIO OTHOLIEHHS K HAay4YHOMY 3HAHUIO U MeEToJaM
MO3HaHUS B Hayke. M3ydyeHne XUMHUM MPOUCXOJUT C MPUBJICUCHUEM 3HAHUI U3 paHee
M3YYEHHBIX Y4eOHbIX IpeamMeToB: « Okpyxaroumii mup», «buonorus. 5—7 kinaccel» u
«®Dusmka. 7 Kimaccy.

[Ipn U3yyeHUM XUMUU MPOUCXOAUT GOPMUPOBAHUE 3HAHUN OCHOB XUMUYECKOM
HayKHd KakK o0O0JacTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKOW NesATeIbHOCTU
YelloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajadya y4eOHOro
MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN — Ba)KHEHIINX
(akToB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX IMOJOKEHUH, AOCTYMHBIX OO0OOIICHHI
MHPOBO33PEHUECKOI0 XapaKTepa, si3blka HayKH, B MPUOOIICHUH K HAYYHBIM METOJIaM
MO3HAHUS TPU M3YUYEHUHU BEIIECTB M XMMHMUYECKHUX peakuuid, B (popMHUpOBaHUU U
pPa3BUTHM TO3HABATEIbHBIX YMEHHMH M UX MPUMEHEHUU B yUeOHO-ITO3HABATEIHHOU U
y4eOHO-UCCIIeI0BATEIbCKON  IeATETbHOCTH, OCBOCHMM  MpaBWi  0O€30MacHOro
oOpallleHHs ¢ BEIeCTBaAMHU B MTOBCEIHEBHOM JKU3HU.

[Ipyn u3yyeHun XMMHM Ha ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs Ba)KHOE
3HaYeHUE MPUOOpENH TaKue 1eJd, KaK:

— (dopmHupoBaHME HHTEJUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K
caMo0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY TPUHATHUIO pEIICHUH,
CIIOCOOHOM aanTHPOBATHCA K OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KHU3HU;

— HaIpaBJIEHHOCTh O0OYYEHUSI Ha CUCTEMATUYECKOE MPUOOIIeHHE 00yUYatoIIuXCsl
K CaMOCTOSATEJIbHOW MO3HABATEJIbHOW NEATEbHOCTH, HayYHbIM METOJAaM IO3HAHUS,
(bopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrnieyeHne YCIOBHI, CHOCOOCTBYIOIIMX MPHUOOPETEHUIO OOYUYaIOIIUMUCS
OTMbITa PA3HOOOpPA3HOW NEATETHbHOCTH, IO3HAHMS M CaMOIO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), WMEIIIUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3INYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oOmeld (QYHKIUOHAIBHOW W  €CTECTBEHHO-HAy4YHOUH
IPaMOTHOCTHU, B TOM YHCJIE YMEHUN OOBICHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa, UCTOJb3Ysl 3HAHUS U OMbIT, OJYUYECHHbIC IPU U3YUYEHUU XUMUH, TPUMEHATD UX
IIPU pelIeHuH MpodieM B OBCETHEBHOM KU3HU U TPYIOBOU J€SITEIbHOCTH;

— (opmMHpoBaHHE y 00YYarOMUXCSl TYMAHUCTUYECKUX OTHOLIEHUH, MOHUMAaHUs
HEHHOCTH XHWMHUYECKUX 3HAHUM JUIs BBIPAOOTKHM DKOJOTHYECKH IeJeco00pa3zHOro
MOBeJIEHUs B OBITY M TPYAOBOM JEATEIHLHOCTH B LENSIX COXPAHEHUS CBOETO 3/J0POBbS
Y OKpPY’Karoulen MpUpOJHON CpEebl;

— pa3BUTHE MOTHBAaIlUM K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHHsI O0I[€4eI0BEYECKIX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOdUIIS ¥ HAMIPABIEHHOCTH JATbHEUIIET0 00ydeHusl.



OO11ee YMCII0 YacoB, OTBEASHHBIX I M3YUYCHHUS XUMHHM HA YPOBHE OCHOBHOTO
obrrero oopazoBanus, cocraBiisieT 136 yacos: B 8 kiacce — 68 yacos (2 yaca BHEEIIO),
B 9 kacce — 68 yacoB (2 yaca B HEIEIIO).



COJEPKXAHUE OBYYEHUA

8 KJIACC

IIepBoHayabHBIE XMMUYECKHE OHATHUS

[Ipenmer xumun. Ponbs XuMuu B )KM3HU 4eJIOBEKa. XUMHMS B CHCTEME HayK. Tema
n BemecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE BEIIECTB.
[Tonsate o Meromax mo3HaHus B XuMuH. Yucteie BemectBa u cMecu. CrocoObl
pa3eiieHusl CMECEH.

ATOMBI M MOJEKYJbl. XHMHUYECKUE BJIeMEHTbl. (CHUMBOJIBI XUMHYECKHX
371eMEHTOB. [IpOCThIE U CITOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumuueckass Gopmyna. BaaeHTHOCTh aTOMOB XMMUUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSAHCTBA CoOcCTaBa BellecTB. OTHOcHUTENbHAs aTomMHas macca. OTHOCUTENbHas
MOJIEKYJIIpHas Macca. MaccoBas 075 XUMUYECKOTO 3JIEMEHTA B COCAUHECHHHU.

KomnuectBo BemectBa. Mosib. Monsippas Macca. B3anmoCBsI3b KOJIMUECTBA,
MaccChl ¥ YUCJIa CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuétel mo ¢hopmynaM XUMHUYECKUX
COCIMHEHU.

DU3NYECKUE M XUMHUYECKHUE SIBJICHUS. XMMHYECKAsl PEAKUUs U €€ MPHU3HAKHU.
3aKOH COXpaHEHHWS MacChl BEIIECTB. XHUMHUYeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX PEAKIMK (COSTUHEHUS, Pa3JIOKEHHUs, 3aMEIIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJ0M, MpaBuUiIaMu pabOTHl B JIa0OpaTOpuu U
npuéMaMu oOpalieHus ¢ JIabopaTOpHBIM O00OpYJAOBaHUEM, H3YYCHHE M OIMHUCAHUE
(hU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHMUECKUX BEIIECTB, HAOMIOACHUE (PU3HMUECKUX
(nnaBneHuWe BOCKa, TasHUE JIbJa, pacTHUpaHUE caxapa B CTyIKe, KHUIIEHHE U
KOHJCHCAllUS BOJAbI) M XUMHYECKMX (FOpEHHE CBEYM, MPOKAIMBAHUE METHOU
IPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIOTOM) sIBIICHUMN, HAOJIOIEHUE U OMHCAHUE
PU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluil (pa3sioxkeHHne caxapa, B3auMOJIeHCTBIE
CEpHOM KHCJIOTBI C XJOpHIOM Oapusi, pasnoxkenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBHE djkene3a ¢ pactBopoM conu Mmeau (1), usyuenwe
CIOCO0OB pa3lielieHus] CMECEil: ¢ MOMOIIBI0O MarHuTa, (GUIbTPOBAHUE, BHIMIAPUBAHUE,
TUCTHIUISAIMS, XpoMaTorpadus, IpoBeIeHIUE OUUCTKH MTOBAPEHHON COJIM, HAOII0ICHHE
Y ONMCAHUE PE3yIbTAaTOB IMPOBEICHUS OIBITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUs
Macchl, CO3JaHNe MOieNiel MOJIeKy (IIapOCTEPKHEBDIX).

Baxueiimue npeacTraBuTe M HEOPraHM4eCKUX BelleCTB

Bo3nyx — cmechp razoB. CoctaB Bo3ayxa. Kucimopon — sneMeHT U IpocToe
BenecTBO. Haxoxenue kuciopoaa B mpupoae, Pu3ndeckue 1 XMMUUECKHe CBOMCTBA
(peakuuu topenusi). Oxcunpl. [lpumenenue xucinopoga. CrocoObl MOTYUYEHUS
KHUCIIOpO/ia B JIa0OpAaTOPUHU U MPOMBIILIEHHOCTH. KpyroBopoT KUCIopoa B pUpoOIe.
O30H — ayutoTporHas MoAU(UKAIUS KHCIOPOaa.

TernoBoit 3 PexT XuMUIecKoi peakiiui, TEPMOXUMHYECKIE YPaBHEHHSI, K30~ U
SHIOTEPMHUUECKUE peakUuuu. TOIUIMBO: Yrojib W MeETaH. 3arps3HEHUE BO3IyXa,
yCHJIEHUE TTAPHUKOBOTO d(PdeKTa, pa3pyieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT u npocroe Beniectso. HaxoxaeHue Bogoposa B NpUpoOJE,
(dbu3nUecKue U XUMUYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MoayueHus. Kuciorsr u
COJIH.

MomnspHblii 006¢M ra3oB. PacdéTsl 0 XUMHUECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BOJbI. Boaa kak pactBopurens. PacTtBopel. HackineHHbie
VM HEHACBIIIEHHBIE pPAacTBOpbl. PacTBOpUMOCTh BewiecTs B Boze. MaccoBas noms
BEIlIECTBA B pacTBope. XUMHUECKUE CBOMCTBA BoJbl. OcHOBaHMs. Ponb pacTBOpoB B
MPUPOJIE U B KU3HU YesioBeKa. KpyroBopot Bobl B pupoie. 3arpsa3HeHrue TpUpPOIHBIX
BOJ. OXpaHa ¥ OYUCTKA MPUPOJHBIX BOJ.



Knaccudukaruss neopranmueckux coeauHeHuil. Oxcuapl. Kiaccudukamms
OKCUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIE,  KHUCJIOTHbIE, amM(pOTEepHbIE) U
HecoseoOpasyromue. Homenknarypa okcuoB. Ou3nueckue U XMMUYECKHUE CBOWCTBA
okcuaoB. [lomyuyenue okcuIoB.

OcHoBanus. Krnaccudpukauus ocHOBaHM: IMIETOYM M HEPACTBOPHUMBbIE
ocHoBaHusA. Homenknatypa ocHoBaHmii. Du3nyeckne M XHMHYECKHME CBOWCTBA
ocHoBaHUU. [lomydyeHne OCHOBaHUM.

Kucnorsl. Knaccupukauus xucinor. Homenkimarypa kucinor. dusmueckue u
XUMHYECKHE CBOMCTBA KUCHOT. Psig aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coneil. @U3MYECKHME U XUMHYECKHE CBOMCTBA COJICH.
[Tonyuenue cosneil.

['eneTnyeckas cBs3b MEXKTy KIacCaMU HEOPTaHMYECKUX COCIMHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OMNPEJEICHUE COACP/KaHMUs KHCIOPOJa B BO3AYyXE, IOJIyYEHHE,
coOupaHue, paclo3HaBaHUE M HU3Y4YEHHE CBOMCTB KHCIOpOAa, HaOII0AeHNE
B3aMMOJICHICTBHSI BEIIECTB C KMCIOPOJOM U YCIOBHSI BOSHUKHOBEHUS U NIPEKPAICHUS
ropeHus (moxkapa), O3HaKOMJICHHE C 0Opa3llaMU OKCHJIOB M OINKMCAHUE WX CBOMCTB,
MoJIy4eHue, cobupaHue, pacro3HaBaHUE M M3yYeHUE CBOMCTB BOJOpona (rOpeHHe),
B3aumojeiicteue Bogopona ¢ okcumom wMead (I1) (Bo3MOxHO uCmONB30BaHME
BUJIEOMATEpUaOB), HaOMIOJeHHEe OO0pa3loB BelIeCTB KojaudyecTBOoM 1 MoIb,
uccleloBaHue OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C Pa3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBHE BOJAbI C MeTaUlaMH (HATpUEM U KajbIueM) (BO3MOXKHO
UCIIOJIb30BAHUE BUJEOMATEPHANIOB), HCCIEIOBAaHUE O00pa3lloB HEOPraHUYECKUX
BELIECTB Pa3JIMYHBIX KJIACCOB, HAOMIOJCHHME H3MEHEHUS OKpAaCKH WHIUKATOPOB B
pacTBopax KHCJIOT W IeiodYed, u3ydeHue B3aumojeiictBus okcuma memu (1) c
pacTBOPOM CEpHOM KHCIOThI, KHCIOT C METaJJIaMH, pPEaKUWd HEeWTpaIu3alui,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHME OJHOTO MeTajula JAPYTHM U3
pacTBOpa COJIM, pEUICHUE IKCIEPUMEHTANBHBIX 3a/1a4y 10 Teme «BakHelue Kiiacchl
HEOPTraHWYECKUX COETUHEHUID.

Ilepuoanueckuii 3akoH u [lepuoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
A. . MengeneeBa. CTpoeHue aTtoMoB. XUMHYeCKasi CBs3b. OKHCJIUTENbHO-
BOCCTAHOBHMTE/IbHbIC PeAKIIUH

[TepBbie MOMBITKY KIaCCU(PUKAITUN XUMUYECKUX JIeMEeHTOB. [loHsATHE O rpymmax
CXOIHBIX DSJEMEHTOB (ILEJOYHbIE U MIEJIOYHO3EMENbHbIE METaJUIbl, TaJOTreHBI,
WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yI0T aM()OTEPHBIE OKCUIBI U TUAPOKCHU/IBL.

[lepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMA4decKux aneMeHToB /1. 1.
MengeneeBa. Koporkomepuonnas u anuHHomepuoaHas ¢opmel [lepuoamueckoit
cucteMbl xuMmuueckux osnemeHtoB [[. WM. Mengeneea. Ilepuogsl W rpymnisbl.
@u3NUECKUil CMBICI MOPSIKOBOIO HOMEpa, HOMEPOB MEPHO/IA U TPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX snep. M3oromnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB IMepBbIX 20 XUMUYECKUX AeMeHTOB [lepuoanueckoit
cucrembl J[. W. MeHnneneeBa. XapakTEpUCTHKAa XUMHUYECKOIO JJIEMEHTA IO €ro
nosioxkeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TPyIIaM U Mepuoaam.

3nauenue [lepuoanueckoro 3akoHa u llepmoanueckoil CUCTEMBI XMMHUYECKHUX
JJIEMEHTOB JUId pa3BuUTHS Hayku W npaktukd. Jl. . MenneneeB — yd€HbIN H
IpaKJaHUH.



Xumnueckass cBsi3b. KoBaneHTHass (MOJIsIpHAsT ¥ HEMOJIApHAs)  CBSI3b.
DIEKTPOOTPULIATEIHLHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHast CBSI3b.

Crenens okucienus. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporieccr
OKHUCJICHUS U BOCCTaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

M3yueHHe o0pa3lloB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IIMHKA C pPAacTBOpAaMHM KHCJIOT M MIETOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TTPUMEPHI OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIil (ropeHue,
peaKIu Pa3I0KEHUsI, COSTUHEHHUS).

Meostcnpeomemnnie ceasu

Peanuzamus mexnpenMEeTHBIX CBs3€M MpU H3YYEHHUHM XUMUM B 8 Kjacce
OCYIIIECTBJISIETCSl Y€pe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK U TOHSTHUH, SBISIOMIUXCS CUCTEMHBIMU JIJIs1 OTACTBHBIX MPEIMETOB €CTECTBEHHO-
HAaY4YHOT'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC TOHSATHUS: HAY4YHBIM (akT, THUIOTE3a, TEopus,
3aKOH, aHAJIN3, CUHTE3, Kilaccu(UKaiusi, MepuoAUIHOCTb, HAOIIOJCHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, MOJEIIb, SIBJICHUE.

dusnka: MaTepusi, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKyJa, JJICKTPUYECKUM 3apsj, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (U3NYECKUE BETUYUHBI, CIUHUIIBI U3MEPEHUSI,
KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: doTocunTes, Apixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peaKkuus

[Tepuonnueckuii 3akoH. Ileproanueckas cucremMa XuMHIECKUX di1eMeHTOB []. U.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAJINS, KAIBLHSA U UX COEIMHEHUI B COOTBETCTBUU
C TIOJIOXKEHUEM 3JIEMEHTOB B llepronnueckoii cucteMe U CTPOEHUEM UXaTOMOB.

CrpoeHue BemiecTBa: BHIIbI XUMHYECKOW CBA3U. THUIBI KPUCTAJUNIMYECKHUX
pPEHETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJIMYECKOM PEIIETKN U BUJIA
XUMUYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4YHbIM KjlaccaM HEOPraHHYeCKUuX
COEIMHEHUH, TeHETUYECKasl CBSI3b HEOPraHUYECKUX BEILIECTB.

Krnaccudukanus XuMu4eckux peakiuid Mo pa3inyHbIM MpU3HAKaM (TI0 YUCIY |
COCTaBY YYacCTBYIOIINX B PEAKIIUU BEIIECTB, MO TETIOBOMY 3P HEKTyY, M0 U3MEHEHUIO
CTETNICHEH OKUCJICHUS XUMUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacCTHUIO
KaTanu3aropa). K30- U SJHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopocTH Xumuueckod peakiuu. [loHstue 00 oOpaTHUMBIX WU
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IOHSTHE O TOMOTEHHBIX U TE€TEPOTEeHHBIX
peakuusx. [lonstue o xaranuze. [loHsTne o Xumuueckom paBHOBecHH. DAKTOPHI,
BIIMSIONIME HA CKOPOCTh XHWMHUYECKOM peakuuu ¢ TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHbBIE peakiuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOM peaKInH. CocraBnienue ypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEakUWid € HCIOJIb30BaHUEM  METOja
3JICKTPOHHOTO OaJlaHca.



Teopust >M€KTPOTUTUUECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEDJIEKTPOJIUTHL
Kartnonsl, anvonbl. MeXaHHU3M JTUCCOIMAIMUA BEUIECTB C PA3IMYHBIMUA BUIAMU
xuMHuueckoi cBa3u. Crenens auccouuanuu. CUnbHbIE U CI1a0ble AIEKTPOIUTHI.

Peakiiuu monHoro obmeHa. YcinoBUs NMPOTEKaHUs peakluid MOHHOTO OOMEHa,
MIOJIHBIE U COKpAIIEHHbIC HOHHBIE YpaBHEHUS peakiui. CBOMCTBA KUCIOT, OCHOBAHHM
U COJIEH B CBETE MPEJICTABICHUIN 00 3JIeKTpOIUTHYECKOM aucconunanuu. KauectBeHHble
peakuuu Ha uoHbl. [loHATHE O TUApPOIH3E CONEH.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUuYeCKUX
BEILIECTB — METAJNIOB U HEMETAIIOB (rpaduTa U aiMasa), CI0KHBIX BEIIECTB (XJIOpUAa
HaTpHsl), UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaKIMK OT BO3/IEHCTBUS
pa3auyYHbIX (HaKTOPOB, HCCIENOBAHUE SIIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB,
npolecca JUCCOLMAlUU KUCIIOT, HIeIo4el U cosieil (BO3MOKHO UCIIOJIb30BaHUE BUJIEO
MaTepHasioB), MPOBEACHUE OIbITOB, WJUIIOCTPUPYIOIIMX MPU3HAKK MPOTEKAHUS
peakiuii MOHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIJCICHHE Ta3a, 00pa3oBaHUE
BOJIbI), OMBITOB, HJLTIOCTPUPYIOUIUX TPUMEPHI OKUCIUTEIHHO- BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakuuu  pasjoKEHUs, COCOUHEHHs), pPAacIO3HaBaHHE
HEOPraHMYECKHX BEUIECTB C MOMOIIBIO KAaYeCTBEHHBIX pPEaKUUi Ha MOHBI, pelIeHHEe
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTaJuibl M MX cOeIMHEHU S

OO6miass  xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue W (PU3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — raJJOreHOB. XMMUYECKHE CBOMCTBA Ha MpHUMepe XJopa (B3auMOJICHCTBUE C
METallJlaMi, HeMeTaJulaMH, I1ienoyamu). XJopoBoaopord. ConsHas  KUCIOTa,
XUMUYECKHE CBOWCTBA, MOJyYECHHE, TpUMEHEHue. JleificTBre XJIopa U XJI0pOBOAOpOAA
Ha OpraHu3M 4ejioBeKa. BakHelIne XJI0puIpl U UX HaX0XKJICHUE B IPUPOJE.

O6mas xapaktepuctuka sjeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (uU3MUECKHe CBOWCTBA
IPOCTHIX BEILIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOIU(PUKALIMKU KUCIOPOJa U
cepbl. XuMHYeckue cBOHCTBa cepbl. CepoBOAOpOAd, CTpoeHHe, (GU3NYECKHUE U
XUMUYecKne cBoMcTBa. OKCHIBI Cepbl KaK NPEICTaBUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kucnora, pu3nueckre U XUMUYECKUE CBOMCTBA (0OIIME KaK MPEICTaBUTENS
Kjacca KHCIOT W crneuuduueckue). XUMHUECKHE PEaKIUH, JeKaldue B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a TMONy4YeHHs] CepHOM KucioThl. llpuMeHeHue cepHoOU
kuciaoTbl. ConM cepHOMl KHUCIOTHI, KayeCTBEHHAs peakius Ha Cylb}ar-uoH.
Haxoxnenune cepsl M €€ COEIMHEHHMM B TMpupojae. XHUMHUYECKOE 3arps3HEHUE
OKpPY’Kalollle cpeibl COeIMHEHUSIMU CEPBbI (KUCIOTHBIE JT0K/IU, 3arpsi3HEHUE BO3AyXa
1 BOJOEMOB), CTIOCOOBI €T0 MPEOTBPAICHUS.

OO6miass xapakTepucTuka 3yeMeHTOB VA-rpynmbl. OcCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUs. A30T, pPacHpOCTpaHEHHE B MPUPOJIE,
¢dbusznueckue U XUMHYECKue cBoicTBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
(dbu3nuecKne U XMMHUECKHE CBOMCTBA, MOJdyueHue u npuMeHeHue. Coiau aMMOHHUS, X
¢dbu3nueckue U XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha HOHBI
aMMOHHMsI. A30THasi KHCIIOTa, e€ ToJlydeHue, (pusmdeckrue M XUMUYECKHUE CBONCTBA
(oOmme kak TpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). Mcmonb3oBaHue
HUTPATOB M COJIEM aMMOHHUS B KadyeCTBE MHHEpAIbHBIX ynoOpeHuil. Xumudeckoe
3arpsiI3HEHUE  OKPYXKAloUlel Cpelapl COEAMHEHMSMHM a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3MyXa, MOYBBI U BOJMOEMOB). Docdop, ammorpomnHble MOAUPUKALIAN
docdopa, dbuznueckrne n xummuueckue coiictBa. Oxcun docdopa (V) u docdopHas
KHCIIOTa, (U3NYECKUE W XUMHUYECKHE CBOICTBa, monydeHue. Hcrmonb3oBaHue
¢docharoB B kauecTBe MUHEPATBHBIX YIOOPEHHIA.



Oo6mas xapaktepuctuka 37eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIICHUA. YTJIEpPO], aNIOTPONHbIE MOAU(PUKALUY,
pacnpocTpaHeHHe B IpuUpoje, (U3MUECKHEe M XMUMHYECKHE CBOWCTBA. AncopOius.
KpyroBopot yriepoaa B npupojae. Okcusl yrieposa, X GU3NYecKue U XUMHYECKUE
CBOICTBA, JIEHCTBHE HA JKUBbIE OpPraHU3MbI, T[OJY4YEeHHE U NPHUMEHEHHUE.
DKoNornyecKkue mpooOJeMbl, CcBs3aHHbIe ¢ okcuaoMm yriepoga (IV), rumoresa
JI00aJbHOTO TOTEIUICHUS! KJIMMaTa, MapHUKOBBIM 3(deKT. YronbHas KuclIoTa U €
ColM, HUX (U3NYECKUE U XUMHUYECKHME CBOMCTBA, IONY4YEHHE M NPUMEHEHHUE.
KauecTBeHHas peakuus Ha kapOoHaT-vOHBL lcnonb3oBaHue KapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIUIEHHOCTH U CETbCKOM XO03sIiCTBE.

[lepBoHauangbHbBIE MOHATHSA OO0 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TWUJICH, aleTUJIeH, 3TaHOJ, TJIULEPUH, YKCYCHAsl KUCJIO0Ta).
[IpupoaHble UCTOUYHUKH YIJIEBOJOPOJAOB (YroJib, MPUPOAHBIN ra3, He(Th), TPOAYKTHI
ux nepepaboTku (OEH3MH), MX poJib B OBITY W NPOMBINUIEHHOCTH. [loHsTHE O
OMOJIOTMYECKH Ba)KHBIX BEIlECTBaX: KUpax, OeJKax, yrieBoax — U UX poJId B KU3HU
yesioBeka. MaTepHuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢pusnueckre u XuMU4YeCKrUe CBOMCTBA, MOTYyYEHUE U IPUMEHEHHE.
CoenuHenus kpeMHus B npupoje. Oomme npencrapieHus 00 okcuae kpemuus (1V) u
KpeMHUeBOM kuciore. CHIMKaThl, UX HUCIOJNb30BaHUE B OBITY, BIPOMBIILIEHHOCTH.
Baxueiiime cTpouTenbHbIE MaTepHaNbl: KepaMHKa, CTEeKJIO0, LIEMEHT, OETOH,
xese300eToH. [IpobieMbl 6e30MacHOro UCMOIB30BaHUS CTPOUTENBHBIX MaTEpUaJIOB B
MOBCEAHEBHON JKU3HU.

Xumuueckuii Ikcnepumenm:

u3yueHue oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOM KHUCIIOTBHI,
IPOBEACHNE KaYeCTBEHHBIX PEaKIHil Ha XJIOPHUA-UOHBI U HAOIIOJEHUE PU3HAKOB UX
NPOTEKaHMsI, OIBITHI, OTpakarolue PU3NYECKUe U XUMHUUECKHUEe CBOICTBA raJoreHoB
U UX COCIMHEHUH (BO3MOYKHO MCIOJb30BaHME BMJEOMATEPUAIOB), O3HAKOMIIEHHUE C
oOpa3liaMu  XJIOPUJOB (TaJlOTEHUJIOB), O3HAKOMJIEHHE ¢ oOpa3uamu cepsl U eé
COEJMHEHUSMHU (BO3MOXHO HCIIOJIb30BAHHME BHUJEOMATEpUANIOB), HAOIIOIEHUE
npoliecca 0OyriuBaHus caxapa noJ JecTBUEM KOHLEHTPUPOBAHHOM CEpHON KUCIIOTHI,
U3yuyeHHe XHUMHUYECKHX CBOMCTB pa30aBICHHOM CEpHOW KHUCIOTHI, IPOBEIEHHUE
Ka4eCTBEHHOM peakiuu Ha CyJab(paT-MOH U HaONIO/IeHUE NpHU3HaKa €€ MPOTeKaHUs,
O3HAKOMJIEHHE C (U3NYECKUMH CBOWCTBAMHU a30Ta, ¢ochopa U UX COEAUHEHUI
(BO3MOXHO HCTIOJIb30BAaHHE BHJICOMATEpPUAIOB), 00pa3iiaMu a30THBIX U (HOChHOPHBIX
ynoOpeHui, mony4eHue, coonpanue, paco3HaBaHue U H3ydeHHe CBOMCTB aMMHUAKa,
NpOBEJCHNE KAaYeCTBEHHBIX pEeakIUi Ha MOH aMMOHMA U (ocdaT- MOH U U3yueHHE
MIPU3HAKOB UX MPOTEKAHUs, B3aUMOAECHCTBUE KOHIEHTPUPOBAHHONW a30THOM KHCIIOTHI
C Meaplo (BO3MOXHO HCIIOJB30BAaHUE BUJEOMATEpUANIOB), H3yYEHUE MOJeNeil
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, QyaepeHa, 03HaKOMICHHE C TIPOLIECCOM
azicopOIMKM  PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YINIEM M yCTPOMCTBOM
POTHBOra3a, INOJy4YeHHe, COOMpaHUe, paclo3HAaBaHUWE U M3y4YeHHE CBOMCTB
YTJIEKHCIIOTO ra3a, MPOBEICHHE KaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U CHIIMKAT-UOHBI
U U3yYEHHE NPU3HAKOB UX MPOTEKaHMs, 03HAKOMJIEHHE C MPOLYKIUEN CUIMKaTHOU
IIPOMBIIIIJIEHHOCTH, PEIIEHNUE 3KCIEPUMEHTAJIbHBIX 3a7ad M0 TEME
«BaxHenme HeMeTAIIIbl U UX COCIUHEHUS.

MeTtaniibl M X COCAMHEHUS

OOmras xapakTepucTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
noJjioxkeHus B llepuoanueckoit cucreme xumuueckux snemeHToB . M. Menneneesa u
cTpoeHuss aromoB. CTpoeHHe MeTauioB. MerauMueckas CBs3b M METauINyecKas
KpUCTAJUIMYECKass PpEETKA. ONEKTPOXUMHYECKUN Pl HaNpsKEHUH METaJuIoB.
dusznueckne U XMMHUYECKHE CBOWCTBAa MeTauioB. OOIme crocoObl MOydeHUs



MeTaiioB. [loHsITHE O KOPpPO3WHM METAIJIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
koppo3uu. CruiaBsl (CTallb, YyTYyH, JIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIJICHHOCTH.

[[lenoynble MeTauibl: MoJio)keHHE B llepumoandeckol cucTeMe XHUMHUYECKUX
anemeHTtoB J[. M. MeHneneeBa, CTpOCHHME HX AaTOMOB, HAaXOXIACHUE B MPUPOJIE.
duznyeckue M XUMUYECKUE CBOMCTBa (Ha mpuMepe HaTpusi M Kanusa). OKCuUIbpl U
TUAPOKCUIBI HATPUS U Kayusl. [I[puMeHeHe MEeT0YHbIX METAIUIOB U UX COCIMHECHUM.

[[lemouyHO3eMEIbHBIE  META/JIBl MarHuii W KajJdbIlMM: IIOJOXKEHHUE B
[lepnoanueckont cucreme xumuuyeckux 3yeMmeHToB [[. M. MennaeneeBa, crpoeHue ux
aTOMOB, HaxoXKJeHue B mpupoje. dusnyueckre U XUMUYECKHE CBOWCTBA MarHus M
Kanblus. Baxkueilme coenMHEHUsT Kaablus (OKCHUI, TUIPOKCHUI, cOJH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUsl.

AnroMuHuI: nTonoxeHue B [leproanyeckon cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpoeHHE aTOMa, HaX0KICHHE B pupoae. Du3znyeckue u XUMUIECKUE
cBoOMcTBa anmoMuHUs. AMGOTEpHBIC CBOMCTBA OKCHIA U THAPOKCHIAATFOMUHUS.

Keneszo: nonoxenne B [lepuoanueckoin cucreme xumuueckux snemeHtos 1. U.
MenpeneeBa, CTpOCHUE aTOMa, HAXOXKJICHHE B npupoje. Ou3nueckue U XUMUYECKUE
cBoiicTBa skese3a. Okcupl, ruapokcu bl u coiu xenesa (1) u xxenesa (111), ux cocras,
CBOMCTBA U NOJTy4YEHHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE C 00pa3IiaMy METAJVIOB U CIIaBOB, UX (DU3NYECKUMH CBOMCTBAMH,
W3yueHHWEe  pe3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOXXHO  HCIOJb30BaHUE
BHJICOMATEpPHaIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHAA KaJIbIUS U HATPHUS C
BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPHANIOB), MCCIIEJOBAaHUE CBOWCTB
KECTKOM BOJBI, MpoIecca TOPEHHsI JKelle3a B KUCI0poie (BOZMOKHO HMCIOIb30BAHUE
BUJICOMATEPHUAIIOB), IPU3HAKOB NMPOTEKAHUS KAUECTBEHHBIX PEaKLUi HAa HMOHBI: MarHus,
KaJbliks, alfoMHUHUA, nuHKa, xene3a (1) u xenesa (1), meau (I1), HabmoaeHne u
ONMCAHUE IMPOLECCOB OKPAUIMBAHMS IUIAMEHM HMOHAMHM HATpUsl, Kajdusiu KalbLus
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB
TUAPOKCHUIA ATIOMUHUS U TUAPOKCUAA [IMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a]1a4 110
TeMme «BaxHeinme MeTaibl U UX COCITUHEHUS.

XuMHs ¥ OKPY’KaKwInas cpeaa

BemectBa u Marepuasibl B IOBCEIHEBHOM JKM3HM uejoBeKa. be3zomacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKMX peakuuii B ObiTy. IlepBas momoib mpu
XUMHUYECKHUX 0KOTaX M OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HeHHE OKpyKawolluel cpeabl (mpenenbHas OMycTUMAast
KOHLIeHTpauus BemiecTs, najgee — I[JIK). Ponp Xumum B pemieHun 3KOJIOTMYECKUX
mpo0OJeM.

Xumuueckuit 3xkcnepumenm:

U3ydeHHe oO0pa3loB MaTepHasioB (CTEKIO, CIIaBbl METAJJIOB, MOJUMEPHbBIE
MaTepHuabl).

Mescnpeomemmnuwie ceasu

Peanuzainuss MeXINpeaMETHBIX CBsA3€H TpH W3y4eHHH XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 MCIOIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITH,
TaK U MOHATUMN, SIBISIOIINXCS CUCTEMHBIMU ISl OTACNIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
Teopus, aHaliu3, CHHTE3, Kiaccuukamusi, TNepUoOAUYHOCTh, HaONIO/ICHNE,
IKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHHUE, MAPHUKOBBIN d(DPeKT,
TEXHOJIOT s, MaTepUabl.



dwusmka: MaTepusi, aTOM, JJIEKTPOH, MIPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIIBI,
PazMOaKTHBHOCTh, MOJIEKYJIA, DIIEKTPHUECKUI 3apsi/l, TPOBOJAHUKH, MOTYTIPOBOTHHUKH,
IUBJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHUE
BEILIECTBA, TIa3, pacTBOpP, pPAacTBOPUMOCTb, KpPUCTAUIMYECKas peIIETKa, CILUIABBI,
(bu3nYeCcKre BETNIHHBI, €IUHHUIIB U3MEPEHHUs, KOCMHUYECKOE MMPOCTPAHCTBO, IUIAHETHI,
3B&37161, ComHIIE.

buonorus: ¢orocunres, apixaHue, Ouochepa, HSKOCUCTEMA, MUHEPAIbHBIE
yI0OpEeHHSI, MUKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MuHEpabl, TOPHbIE MOPOJbI, MOJIE3HbIE
HCKOTIaeMEbIe, TOTLITMBO, BOJIHbIE PECYPCBHIL.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE  PE3yJIbTaThl OCBOEHHS MPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUsl [OCTUralOTCA B XoJ€ OOy4eHUS XUMUU B €IAMHCTBE Y4YeOHOU H
BOCIIUTATENIbHON JEATENBHOCTH B COOTBETCTBUM C TPATUIMOHHBIMU POCCUHUCKUMHU
COLIMOKYJIBTYPHBIMU W  JyXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSIMH, NPHHITHIMU B
oOmiecTBe TMpaBUJIaMUd U HOPMAaMH TIOBEIECHHUS M CIOCOOCTBYIOT —Ipolieccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALNN 00YyYarOMINXCS.

JInaHOCTHBIE pe3yNbTaThl OTpaxaroT TOTOBHOCTb o0yyaromuxcs
PYKOBOJICTBOBAThCS CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMI U paclIupeHue
OTbITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE€ B YaCTH:

1) naTPpHOTHYECKOr 0 BOCTIMTAHMS

LEHHOCTHOT'O OTHOIIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAy4YHOMY HACJEeAMI0, TOHMMAHMsS 3HAYEHUS XMMHUYECKOM HAyKM B JKU3HU
COBPEMEHHOI0 OOIIeCTBa, CHOCOOHOCTM BIAAETh JOCTOBEpHOM HHPOpManueil o
MEPEeIOBbIX JOCTHUKEHUSX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B Hay4HBIX 3HAHUSAX 00 YCTPONCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMSI:

IPEJICTABICHUS O COLMAIbHBIX HOPMAaX M MPAaBUIIaX MEXIMYHOCTHBIX OTHOIIICHHI
B KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
ydeOHOUCCIeJ0BaTEeNIbCKOM, TBOPUECKON U APYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JESITEIbHOCTH IIPU  BBINOJHEHUM Y4EOHBIX,
[IO3HABATEIbHBIX 3a/la4, BBIMOJIHEHUN XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUU
yU€OHBIX NPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAHUIO M B3aMMOIIOMOILU B MpoLiecce
9TON y4yeOHOM NesTeNbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE IOBEJICHHE U IOCTYINKH
CBOMX TOBApHILEH C NO3ULHUN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHHUS
HOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'O TIO3HAHMSI:

MHUPOBO33PEHUYECKUE IPEJCTABICHUS O BEIIECTBE U XUMHUYECKOM peaKluy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIFOILNE OCHOBY
JUIl IOHMMaHUs CYIIHOCTH HAayYHOW KapTHHBI MUpa, MPEICTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHON cpeoi,
O POJIM XUMHH B TIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHbIE MOTHBBI, HAlpaBJCHHbIE HA IOJY4YEHHE HOBBIX 3HAHHUM IO
XMUMHH, HEOO0XOAWMBIE Uil OOBSICHEHHs HAaONI0JaeMbIX IPOLIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH()OPMAITMOHHOM U YUTATENbCKON KYJIbTYPHI, B TOM YHCJI€ HABBIKOB
CaMOCTOATENbHOM pabOThl C Yy4yeOHBIMM TEKCTaMH, CIPABOYHOM JHMTEpaTypoH,
JOCTYITHBIMUA TEXHUYECKHUMHU CPEJICTBAMU MHPOPMALIMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOyuYeHHI0 M TO3HAHHIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTH M
CHOCOOHOCTh K caM00Opa30BaHMIO, MPOEKTHON M MCCIIEeI0BATENbCKOM e TeIbHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIIPaBJIEHHOCTH U YPOBHSI 00y4€HHUs B AajbHEHIIEM;

4) popmupoBaHUs KYJIHTYPHI 310POBbS:

OCO3HaHHE LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBIN 00pa3 *HU3HU, OCO3HAHHE ITOCIIECTBUI 1 HETIPUATHE BPEIHBIX
NpUBBIYEK (YHOTpeOJIEHUsT aJKOrojisi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH
coOJIro/IeHHs MpaBMJl 0€30MaCHOCTH NPU OOpaIleHUH C XMMHYECKUMH BEIIeCTBAMU B
OBITY U peasIbHOM KU3HU;

5) Tpy/10BOro BOCHIHTAHMA:



WHTEpEC K MPAKTUYECKOMY H3Y4YEHHUIO mpodeccuil U Tpyla pazIuyHOro poja,
YBOXKEHHE K TPYIy U pe3ysibTaTaM TPYJIOBOH NESITEIbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUs TTPEAMETHBIX 3HAHUU MO0 XMMHUH, OCO3HAHHBIM BBIOOP MHIUBHUIYATbHOMN
TPAaCKTOPUU TMPOJIOJDKEHUs] 00Opa3oBaHUs C YYETOM JUYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHEenrHOu
po¢eCCUOHATBHON JEATEILHOCTH U Pa3BUTUSA HEOOXOIUMBIX yMEHUN, TOTOBHOCTH
aJanTUPOBATHCA B MPO(ECCHOHAIBHOU CpeIE;

6) 3K0JI0rM4ecKOoro BOCIUTAHMS:

9KOJIOTUYECKH 11e71eco00pa3HOe OTHOIIEHUE K TPUPO/IE KaK UCTOYHHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIeCTBOBaHUs, TIOHUMAHHUE [IEHHOCTH 3/I0POBOrO M 0€30MacHOro
oOpa3a KH3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3NYECKOMY H
TICUXUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTU COOJIOICHUS IPaBUil 0€30MacHOTo
TOBEJICHUS MPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYAIUAX, YTPOXKAIOIIHNX 3/I0POBBIO
U JKU3HM JTIOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, IOJydaeMmble MPU H3YYCHUU XUMUH, IS
pelLIeHUsT 3a/lad, CBSI3aHHBIX C OKPYKAIOLIECH MPUPOAHON CpElOM, AJISl MOBBILICHUS
YPOBHSI ~ DKOJOTHYECKOW  KYJIbTYyphbl, = OCO3HaHUS  TJI00aJbHOTO  Xapakrepa
JKOJIOTUYECKUX TpoOJeM M MyTed HUX PEHIeHUS TMOCPEJICTBOM METOJOB XHUMUH,
9KOJIOTUYECKOTO MBIIJICHUS, YMEHHUS PYKOBOJACTBOBATHCS MM B T03HABATEIHHOM,
KOMMYHHUKATUBHOU M COLIMATILHON MPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATbBI

B coctaBe wMeTanmpeaMETHBIX pPE3yJAbTATOB BBIACIAIOT 3HAYMMBIC IS
dhopMupoOBaHUS MHPOBO33pPEHUsSI OOIICHAYYHBIC MOHITHUS (3aKOH, TECOpHUSI, TMPUHIIHII,
runotesa, pakr, cuctema, MpoIecc, YKCIEPUMEHT U APYToe.), KOTOPhIE UCTIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPeAMETaX U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX
npeaMeToB (HOPMHUPOBATH MPEJCTABICHHE O IEJIOCTHONM HAayYHOW KapTHHE MHUpa, U
yHUBEpCalbHble  y4eOHble  JelcTBUS  (MMO3HABaTeIbHbIE, KOMMYHHMKATHBHBIC,
pEeryJsATUBHBIE), KOTOpble  oOOecrneyuBarOT  (OPMHPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEIFHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOH AesTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE yUeOHbIE JeHCTBUSA

ba3oBble JJornyeckue aeiicTBU:

YMEHHS UCTIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUST TTPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKUX TMOHSATUM (BBIICIATh MX XapaKTEepPHbIC MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C JIPYTMMHU TOHSITHUAMH), HCIOJIB30BATh MOHSATHUS IS
O0OBSCHEHUS OTIEIbHBIX (DAKTOB W SBJICHUH, BHIOMPATh OCHOBAHUS M KPUTEPHUU IS
KJacCu(PUKaMM XWMHUYECKUX BEIIECTB M XHUMHYECKUX PEAKIUH, yCTaHABIUBATh
MIPUIMHHO-CIICJICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3Y4YEHHUsS, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJIOTMH), JEJaTh BBIBOJBI W
3aKIJIFOYCHUS,

YyMEHHE TIPUMEHSITh B TMpollecCe TO3HAHUS TMOHATUSA (NIPEIMETHBIE U
METalpeaMETHbIC), CUMBOJUYECKUE (3HAKOBBIE) MOJEIHU, HCIOJb3yeMble B XHMUU,
mpeoOpazoBeIBaTh MIMPOKO MPHUMEHSEMBIE B XMUMHH MOJCIbHBIC IMPEICTABICHUS —
XUMUYECKMA 3HaK (CHMBOJI DJJIEMEHTa), XuUMHYeckas QopMyna W ypaBHEHHE
XUMUYECKON PEaKIMK — IPU PEIICHUN yIeOHO-TI03HABATEIIbHBIX 33/1a4, C YIETOMAITHX
MOJIETIBLHBIX TPEJICTABICHUN BBIABJISATh U XapaKTePHU30BaTh CYIIECTBEHHBIC MPU3HAKU
M3y4aeMbIX OOBEKTOB — XMMHYCCKHX BEIIECTB M XHMHYCCKUX PEaKIIMH, BBISBIISATH
o0Iye 3aKOHOMEPHOCTH, TPHYUHHO-CICJACTBEHHBIC CBSI3M M IMPOTUBOPEYHS B
M3y4aeMbIX MIPOIIECCaX U SBICHUSX.

ba3oBble ucciaeaoBaTeabCKue 1eCTBUS:



YMEHHUE HCIIOJb30BaTh IOCTABJICHHBIE BOMNPOCHl B KAadyeCTBE WHCTPYMEHTA
MIO3HAHUS, a TAKKE B KA4€CTBE OCHOBBI JJIs (DOPMHUPOBAHUS THUIIOTE3bI IO IPOBEPKE
MPaBUWJIBHOCTU BBICKa3bIBAEMBIX CY’KJICHUI;

NpPUOOPETEHHE OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allUd U IPOBEJICHUIO
YYEHUUYECKUX  JKCIIEPUMEHTOB, YyMEHHMEe HaOmoJaTh 3a  XOJIOM  Ipollecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3ynbTar, (popMyaupoBaTh 0000LIEHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOIO OIBbITA, UCCIEIOBaHUS, COCTABIATh OTYET O
MpOJIeIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHATU3UPOBATH W HMHTEPIPETUPOBATH HH(POpPMAIIIO
pa3IMYHbIX BHJIOB U (OPM MpPENCTaBIICHUS, MOJYyYaeMyl0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4yHO-TIOMYJISIpHASI JIUTEpaTypa XUMHUUYECKOTO COJEP KAHUSI, CIIPABOYHbIE MOCOOUS,
pecypcel IHTepHETa), KPUTUYECKH OLICHUBATh MPOTHUBOPEUYMBYIO U HEJAOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHHE MPUMEHSTh pa3Iu4Hble METOAbl U 3alpochl MPHU IMOUCKE U OTOOpe
vH(pOpMaIUK U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJIS1 BBHITOTHEHUS YUSOHBIX
Y TIO3HAaBaTEeNbHBIX 337a4 OINpPEJeNIEHHOTO THUMa, NMPUOOpPETeHHE OMbITa B 00JACTU
UCIOJIb30BaHUsT ~ MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJIOTUM, OBJaJCHUE
KyJIbTYpOl  aKTMBHOTO  HCHOJb30BAaHUS  PA3IUYHBIX  IOMCKOBBIX  CHCTEM,
CaMOCTOSITEIbHO BBIOMPATh ONTUMAaJbHYIO (OpMy MpeiacTaBieHHs UHGOpMaLUU U
WTIOCTPUPOBATH pellaeMble 3a/1a4l HECIOKHBIMU CXEMaMU, AUarpaMMaMHu, IpYyTUMU
dhopmamu rpaguKku U UX KOMOWHAIIMSIMU;

yMEHHE HCIOJNb30BaTh M  aHaJU3UpoBaTh B  Mpolecce y4yeOHOU U
UCCJIEIOBATEILCKOW JIEATENHbHOCTH HH(OPMALIUIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJBCKOI0 X0351CTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH TPUPOIHON CPEbI.

KoMmyHuKaTHBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC 1eiICTBHUSA:

yMEHHS 3a7]aBaTh BOMPOCHI (B X0J€ Auanora u (Win) TUCKYCCUH) MO CYIIECTBY
o0cysk/1aeMoi TeMBbI, POPMYIMPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO BHIOJIHEHUS
IPEII0KEHHOM 3a1a4H;

YMEHUS MPEJICTABIISTh MOJIYYEHHBIE PE3YJIbTAThl I03HABATEIBHOMN ACSITEIbHOCTH
B YCTHBIX M NMUCBMEHHBIX TEKCTax; AEJIaTh MPE3CHTALNIO0 PE3YJIbTAaTOB BBIIOJIHEHUS
XUMHYECKOT0 JKCIepuMeHTa (J1abopaTOpPHOTO OIbITa, J1a00paTOpHON paboOTHI IO
UCCJIETOBAaHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHHUS y4eOHOTO COTpPYJHHUYECTBA CO CBEPCTHUKAMHM B  COBMECTHOM
NIO3HABATEIbHON U HCCIENOBATENBCKON ACSITEIBHOCTH MPU PEMIEHUU BO3ZHUKAKOUIUX
npo0JieM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB M COTJIACOBAHUS MO3UIUH (00CYKIACHMUS,
oOMEH MHEHMSIMH, «MO3TOBBIE IMITYpMbD», KOOPAMHAIUS COBMECTHBIX JEHUCTBHIA,
orpeiesieHne KPUTEPUEB 110 OLIEHKE KaueCTBa BBIMOJIHEHHON pabOTHI U ApyTHUE).

PeryasiTuBHbIC YyHUBepCaJIbHbIE y4eOHbIE 1eliCTBHA:

YMEHUE CaMOCTOSITEIbHO OIpEAeNsITh LEeNH JeATEeIbHOCTH, IIJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBAThH M TPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesATeILHOCTh, BBIOMpaTh Hambosee 3(P(EKTUBHBIC CIIOCOOBI peIIeHUsS YYEOHBIX H
MO3HABATEIbHBIX 337a4, CAMOCTOSATEIbHO COCTaBIIATb WM KOPPEKTUPOBATh
MPEJI0KEHHBIN QITOPUTM JACHCTBUN MPU BBINOJIHEHUH 3aJaHUN C YUYETOM IOJIYUYEHHUS
HOBBIX 3HAHMA 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUsAX, OIICHUBATh
COOTBETCTBHE IOJYYEHHOIO pE3ysbTaTa 3asBJICHHOM LIEIM, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B yCIOBUM 3aJJaHUN.

HNPEIMETHBIE PE3YJBTATDBI

B cocraBe npeMeTHBIX Pe3yIbTaTOB 110 OCBOCHUIO 00S3aTEILHOTO COJICPKAHMS,
YCTaHOBJICHHOTO JTaHHOH (hefiepaibHOM paboueii mporpaMMONn, BEIICISIIOT: OCBOSHHBIE
o0y4JaromuMuCcs Hay4YHbIC 3HAHUS, YMEHHS U CIIOCOOBI



NEUCTBUM, crienupuyecKue Jisi peAMETHON 0bnacTu «XuMUsD, BUIBI ACITEIbHOCTH
IO MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETAINH, TPE0OPa30BAHUIO UITPUMEHEHUIO
B Pa3JIMYHBIX YYECOHBIX U HOBBIX CUTYaIIHSIX.

K koniy oOydenusi B 8 kiacce npeaMeTHbie pe3ysbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaxaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUN:

PacKpbIBaThb CMBICJ OCHOBHBIX XHMHMYECKUX IIOHATHI: aTOM, MOJIEKYJIA,
XUMUYECKUM JJEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpONIHAs M HEOJHOPOAHAS), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHAsl U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBasi JI0Jsl XMMHUYECKOTIO AJIEMEHTa B COECIUHEHUH, MOJSPHBIA OOBEM,
OKCHJ, KHCJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XHMHYECKas peaklus, Kilaccu(uKalus peakuui: peakuuu
COEJIMHEHUS], PEAKIMU PA3JIOKEHUSI, pEaKLUU 3aMeIleHus, peakuuu oOMeHa,
9K30- U SHIOTEPMHUUECKHUE PEAKIIUH, TETIIOBOU 3P PEKT peakiuu, sApo aToma,
AJNIEKTPOHHBINA CIION aroma, aTOMHasl OpOUTallb, paguyc aToMa, XUMUYECKas
CBsI3b, IOJISIDHAS M HEMOJSpHAas KOBAJICHTHAs CBS3b, HMOHHAs CBSA3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JoJisi BemiecTBa (IPOLEHTHas
KOHIIEHTpAlIKs) B paCTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHYECKMX TMOHATHH U
NPUMEHSTH 3THU MOHATHS MPU OMMCAHUM BEIIECTB U X MPEBPALICHUMN;
UCIOJIb30BATh XMMUUECKYIO CUMBOJIMKY JUIsl COCTaBiIeHHs (OPMYJT BEILECTBU
YPaBHEHUN XUMUYECKUX PEAKLIUM;

OMpeeNaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHHSX,
CTENEHb OKUCIJIEHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAICKHOCTD
BEIIECTB K ONpPEICIIEHHOMY KJIacCy COeAMHEHUH 1o (opMyliaMm, BUA
XUMHYECKOW CBA3M (KOBAJEHTHass M MOHHAas) B HEOPraHMYECKUX
COCJIMHEHUSX;

packpeiBath cmbici  Ilepuonnueckoro 3axkona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TIOHMMAaHUE IIEPUOJUYECKOM 3aBHCHUMOCTU  CBONCTB
XMMHYECKMX JIEMEHTOB OT MX INOJIoKeHHs B llepmommueckoil cucreme,
3aKOHOB COXPAHEHMsI MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOraapo;

OIKCHIBATh U XapaKTepu30BaTh TabauuHyto popmy [leproanueckoii cucteMsl
XMMHUYECKUX DJIEMEHTOB: pasziuyaTh IOHATHS «rjaBHas mnoxarpymnma (A-
rpynmna)» u «noboynas noarpynmna (b-rpynmna)y», Manble u 60JbIINE TEPUOIBL,
COOTHOCUTh O0O3HAa4YeHMsI, KOTOpPbIE UMEIOTCS B TaliuIe

«Ilepuonnueckas cucrema xumudeckux snemeHtoB JI. 1. MenneneeBa» ¢
YHUCIIOBBIMM XAapPAaKTEPUCTUKAMU CTPOECHHS AaTOMOB XMMHMUYECKHX 3JIEMEHTOB
(coctaB M 3apsa Aapa, oOllee YKCIOo AIIEKTPOHOB M pacIpeliesieHne UX 1o
IEKTPOHHBIM CIIOSIM);

K1accu(UUUpOBaTh XUMHUYECKUE HIIEMEHTHl, HEOPraHMYeCKHEe BEIIECTBa,
XMMHYECKHE peakuuu (10 4YHUCIy M COCTaBY YYacTBYIOUIMX B pEakLUU
BEIIECTB, M0 TEIIOBOMY YD dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEpXkJas ONUCAaHUE NPUMEpPaAMU MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4YECTBEHHOIO
COCTaBa, BO3MOXXHOCTM IIPOTEKaHUS XUMHUYECKMX NPEBpALICHUNA B
Pa3IUYHBIX YCIOBUSIX;

BBIYMCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEILLECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTa 1Mo (hopMylie COeanHEHUs,



MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKON PEaKIVH;

MPUMEHSATH OCHOBHBIE OIIEPAIMH MBICIUTEIBHON JESITEIbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHME, O0000IeHUe, CHUCTEMaTU3aluio, KiIacCU(UKAIHUIO,
BEISIBIICHWE TPUYMHHO-CICACTBEHHBIX CBS3€H — JUIS HM3YYCHHS CBOWCTB
BEIIECTB U XUMUYECKHUX PEaKIfii, €CTECTBEHHO-HAyYHbIE METOIBI MIO3HAHUS
— HaOJrofeHne, M3MEpEeHHe, MOJCIHPOBAHHE, DKCIIEPUMEHT (peanbHBIH U
MBICJICHHBIH );

CJIEZIOBAThH MpaBHJIaM IOJIb30BAHUSI XUMUYECKON MOCYA0H U Ja00paTOPHBIM
o0Opy/ZOBaHMEM, a TaKXKe IMpaBuUiIaM oOOpalleHUs C BEIeCTBaMU B
COOTBETCTBHHU C MHCTPYKIIHSIMH TIO BBITTOJTHEHUIO JTA0OPATOPHBIX XMMHYECKUX
OTBITOB MO MOJYYEHUIO U COOMpPAHUIO ra3000pa3HbIX BEUIECTB (BOAOpOJA U
KHCIIOPO/1a), MPUTOTOBJICHUIO PACTBOPOB C ONPENENIEHHON MAacCOBOM JoJel
pacTBOPEHHOTO  BEMIECTBA, IUIAHUPOBaTh H  TMPOBOAWTH XHUMHYECKHUE
AKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIE€NI0UEH U KUCIIOT € TOMOILBIO
MHIUKATOPOB (Jlakmyc, (heHonTanenH, METUIOPAHK U APYTHE).

K konny obydenust B 9 kjacce nmpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD y O0YHAIOIINXCA YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMUYCCKUN IJIEMEHT,
aToM, MOJIEKyJa, HWOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, BAJICHTHOCTh, DJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHMUS,
XUMUYECKasl peakiiusi, XUMUYECKas CBSI3b, TETUIOBOU (P (HEKT peakinu, MOJb,
MOJISIPHBIN 00BEM, pacTtBop, AJIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JUCCOIHAIMS, PEAKIIMH MOHHOTO OOMEHa, KaTajau3arop,
XUMHUYECKOe paBHOBecHEe, oOOpaTUMble U  HEOOpaTUMbIe  PEaKIIHH,
OKUCIIUTEIbHO-BOCCTAHOBUTEJIBHBIE PEAKIIUU, OKUCIUTEID, BOCCTAHOBUTED,
OKHCJIEHHE W BOCCTAaHOBJICHHE, AJUIOTPOINHs, aM(pOTEPHOCTb, XUMHUYECKas
CBsI3b (KOBAJICHTHAsS, MOHHAS, METATMYECKasl), KpUCTAINYECKas penieTka,
KOppO3Usl METaJIOB, CIUIABBI, CKOPOCTh XMMHUUYECKON pEaklnu, MpeaesibHO
nonyctumMas konrentpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUUYECKHUX TMOHSITUH W
MPUMEHSTh 3TH MOHATUS IPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUH;
UCIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIMKY ISl COCTaBJIEHHUs (HOPMYJT BEIIECTB
U YPaBHEHUN XMUMHYECKUX PEAKIIHM;

ONPEACISATh BAJCHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHUX 3JIEMEHTOB B
COCMHEHMUSX  PAa3JIMYHOTO  COCTaBa, MPHUHAIJICKHOCTh  BEIIECTB K
onpeneaéHHOMY Kiaccy COeAMHEHUH 1o (GopMyraM, BUI XUMUUYECKOU CBSI3U
(KoBaJieHTHAsI, MOHHAs, METAJUIMYECKas) B HEOPTraHWYECKHX COCAMHEHUSX,
3apsi HOHA TI0 XUMHUYECKOH (opMyIie, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHHH, TUM KPUCTAIUIMYECKON PEIIETKU KOHKPETHOTO
BCIIICCTBA;

packpbiBaTh cmbicn Ilepuommnueckoro 3akona [I. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro TOHHWMAaHUE: OINHChIBaTh M  XapaKTepPU30BaTh
tabnmuunyto Gopmy Ileproamdeckoil CHCTEMBbI XHMHYECKHX DSJIEMEHTOB:
paznuyaTth TOHSTHS «rJaBHas mnoarpymnmna (A-rpymma)y U «moOodHas
noarpynma (b-rpynma)», wManasle W OOJBIIHME TEPUOJIBI, COOTHOCHTH
0003HauCHHsI, KOTOPbIE UMEIOTCS B MEPHUOJAMUCCKON TaOJIHIIE, C YUCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHHS aTOMOB XHMHYECKHUX HJIEMEHTOB (COCTaB U
3apsiy apa, 001ee YUCIo EKTPOHOB U pacipeieNIeHUE UX TI0 JIEKTPOHHBIM
CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUU



CBOICTB 3JIEMEHTOB M WX COCIWHEHUN B Tpejeliax MalbiX TMEepUOJ0B U
TJIABHBIX MOATPYII ¢ YIETOM CTPOSHUS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTaHWMYECKHE BEIECTBA,
XUMHYECKHE peakiuu (10 YHUCIy W COCTaBy YYacCTBYIONIUX B pEaKIUU
BEILIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 W3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMHYECKHUX DJIEMECHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIMKMEe H CHeHUuPUIECKHe XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIast ONMCaHUCTIPUMEpaMU
MOJICKYJISIDHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOMIMX XHUMHYCCKHX
pEeaKIHnii;

COCTAaBJIATh YPABHCHUS DJICKTPOJIUTUYCCKON TUCCOIMAIINU KUCIIOT, MEI0UYei
W COJICH, TIOJHBIC W COKpANIEHHBIC YpPaBHEHHS PEakIii MOHHOTO OOMeEHa,
YPaBHECHHMSI PEAKIIUiA, TTOITBEPKIAIONINX CYIIICCTBOBAaHNE I'€HETHICCKOWCBSI3H
MEXTy BEIICCTBAMH PA3JIMYHBIX KIaCCOB;

pacKpeIBaTh  CYIIHOCTh  OKHCIUTECIBHO-BOCCTAHOBUTCIBHBIX  PCAKIUH
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHCa dTUX PEaKIIUif;
NPOTHO3MPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKMX TMPEBPAICHUNA B Pa3IMYHBIX
YCIIOBUSX;

BBIYHC/ISITE OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISPHYEO MacChl BEIICCTB,
MAacCOBYIO JIONIO XMMHYECKOTO 5IeMEeHTa 110 (OpMyIe COCAMHEHH,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI IO YPABHCHHIO
XUMHYECKON PEaKIUH;

coOnrofaTh MpaBuUiia MOJB30BAHUS XUMHUYECKOW MOCYI0M U 1a00paTOpHBIM
o0opy0BaHMEM, a TAKXKe IpaBuIia 0OpallleHus ¢ BEIleCTBaMU BCOOTBETCTBUU
C MHCTPYKIUSIMU MO BBIMOJTHEHHUIO JIA0OPATOPHBIXXUMUYECKUX OTMBITOB IO
MOJTyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (AMMHAKA U YTIEKUCIOTO
rasa);

IPOBOANUTH PEAKIMH, MOATBEPKIAIOIINE KAUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: pPACIO3HABaTh OMNBITHBIM MyTEM XJIOpUA-, OpoMUA-, HOIUI-,
kapOonat-, (Qocdar-, cumukar-, cymnbdar-, THIPOKCHUA-UOHBI, KaTHOHBI
aMMOHMSI M HMOHBI H3YUYEHHBIX METANIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OIEpAIlMH MBICIUTEIBHON AEATEILHOCTH — aHalu3 U
CUHTE3, CpaBHEHHUE, 000O0IIeHNE, CHCTEeMATU3aIlNI0, BBISIBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€d — /IS U3YYECHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peakuuid, ecCTEeCTBEHHO-HAy4YHbIE METOJbl T[O3HAHUA — HaOIIOJeHHE,
U3MEepeHne, MOJAEITUPOBAHUE, IKCIEPUMEHT (peanbHBId M MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE DOyHKIUOHAJIBHASA
Ne HaunmenoBanue
(uu¢posbIe) rpaMOTHOCThH
n/ | pa3ieoB U TeM KoHTpo/ibHbIE IpakTHYeckue
Bcero o0pa3oBaTe/ibHbIE
I NnporpaMmMbl padoThbI padoThI
pecypcsl

Pa3jen 1. [lepBoHavaibHble XUMUYECKUE TIOHSTHUS

https://resh.edu.ru
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XM — BaXKHasl bank-
001acThb bubnnorexa 1JOK | zadaniy/estestvenno
1.1 €CTECTBO3HAHUS U 5 0 2 https://m.edsoo.ru/ nauchnaya-
IPAKTUYECKOM 7f41837c gramotnost/
JeSITeIbHOCTH YeJIOBEKa OTKpbITbI 6aHK
3agaHun Ol
(fipi.ru)

https://resh.edu.ru
http://skiv.instrao.ru/
bubmmoreka IIOK | bank-

BemectBa u

1.2 15 1 0 https://m.edsoo.ru/ zadaniy/estestvenno
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gramotnost/
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Pa3jen 2. BaxkHeiiiumne npeact

ABUTC/IH HEOPraHUYCCKUX BEIIECTB

2.1

Bosznyx. Kucnopoa.
[Tousarue 06 okcumax

bubanorexka 1JOK
https://m.edsoo.ru/
7f41837c

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpbITbIM 6aHK
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(fipi.ru)

2.2

Bonopoa.lloustue o
KHUCJIOTaX U COJISIX

bubnunotexa [{OK
https://m.edsoo.ru/

https://resh.edu.ru
http://sKiv.instrao.ru/
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zadaniy/estestvenno
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7f41837c
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OTKPbITbIV BaHK

3agaHun Ol
(fipi.ru)

2.3

Bopna. PactBopsl.
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Ioustue 00
OCHOBAHUSIX

https://m.edsoo.ru/

http://skiv.instrao.ru/

7f41837c

bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpbITbIY BaHK
3agaHum Ol
(fipi.ru)

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKUX
COEIMHEHUN

11

bub6auorexka 1JOK
https://m.edsoo.ru/

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-

7f41837c

gramotnost/
OTKpbITbI 6aHK
3agaHun Ol
(fipi.ru)
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Pa3zpnen 3. Ilepuoauyecknii 3axoH u Ilepuoanueckas cucrema xumndeckux 3jeMenToB /[, U. MenaeneeBa. CTpoeHue aTOMOB.

Xumuueckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE pP€aKIumn

3.1

[Tepuoguueckuii 3aK0H
u [lepuoanueckas
CUCTEMA XUMHUYECKUX
anemeHToB 1. 1.

bu6mmorexa 1IOK
https://m.edsoo.ru/
7f41837c

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
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OTKpbITbIN 6aHK
3agaHun O
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bubanorexka 1JOK

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno

3.9 OxucauTenbHO- 11 https://m.edsoo.ru/ | hauchnaya-
BOCCTAHOBUTEJIbHBIC 7f41837¢ gramotnost/
peakiuu %

OTKpbITbIN BaHK
3agaHum Ord
(fipi.ru)
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OBUIEE KOJIMYECTBO 68
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OK zadaniy/estestvenno
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OTKPbITbIV BaHK
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(fipi.ru)
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XAMHAYECKUX DIIEMEHTOB https://m.edsoo.r | bank-
VIA-rpymmsl. Cepa u e u/7f41a636 zadaniy/estestvenno
COEIMHEHUS nauchnaya-
gramotnost/
OTKpbITbIN 6aHK
3agaHun O
(fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/
OO0mas bank-
XapaKTepUCTUKA bubnnoTeka sadaniv/estestvenno
23 XUMHUYECKUX 3JIEMEHTOB HOK nauchnava-
VA-rpymmsl. A30T, https://m.edsoo.r
gramotnost/
dbochop u ux u/7f41a636 OTKDLITOI BaHK
COCAUHCHHMS _
3a4aHmn Ol
(fipi.ru)
https://resh.edu.ru
OOm1as http://skiv.instrao.ru/
XapaKTEPUCTHKA bubnuoreka bank-
24 XUMHYECKHX JIEMEHTOB L[IOK zadaniy/estestvenno
IVA-rpynmel. Yraepon https://m.edsoo.r | nauchnaya-
Y KPEMHUH U UX u/7f41a636 gramotnost/

COCINHCHMA

OTKPbITbIV BaHK
3agaHun Ol
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(fipi.ru)

Uroro no pazneny

25

Pasznen 3. MeTa/Ibl M X CO€I

HHCHUA

3.1

MCETAJIIIOB

OO01ue cBoicTBa

bubnuoreka
ITOK
https://m.edsoo.r
u/7f41a636

https://resh.edu.ru
http://skiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpPbITbIM 6aHK
3aganuin O3
(fipi.ru)

3.2

Baxuenmue MeTamisl 1
UX COECMMHEHUS

16

bubnnoreka
LHOK
https://m.edsoo.r
u/7f41a636

https://resh.edu.ru
http://sKiv.instrao.ru/
bank-
zadaniy/estestvenno
nauchnaya-
gramotnost/
OTKpbITbIM 6aHK
3agaHmn O3
(fipi.ru)

Hroro no pazneny

20

Pasnen 4. Xumus u okpyxaromasi cpeaa
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https://resh.edu.ru
http://skiv.instrao.ru/
bank-

bubnuoreka .
BemecrtBa u 10K zadaniy/estestvenno
4.1 MaTepHabl B KU3HH 6 https://m.edsoo.r n?:r:]F(l)TsyO:t-/
Aeopeka u/7f41a636 gramotnost
- OTKPbITbIV BAaHK
3agaHum Ol
(fipi.ru)
Uroro no pazaeny 6
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/estestvennonauchnaya-gramotnost/
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8
http://oge.fipi.ru/os/xmodules/qprint/index.php?proj=0CD62708049A9FB940BFBB6E0A09ECC8

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N
KosunyecTBo yacos Alata usyernns
DJIEKTPOHHbIE
T Tema ypoka Ilo o uugposrie
/ Beero Kontpoabnbl | IlpakTuuecku | miany daxTy o0pa3oBaTe/ibHbIE
r
n e padoThI e paéoThbl pecypchl
[Ipeamer xumuu. Posb xumun bubnnoreka IIOK
B YKWU3HU 4yesioBeka. Tena u 1 0 0 https://m.edsoo.ru/ffOd
BEIIECTBA 210c
[TonsTHe 0 METOAAX MMO3HAHUS bubmmorexa OK
8 1 0 0 https://m.edsoo.ru/ff0d
B XUMHU
227e
[TpakTrueckas padora Ne 1
«IIpaBuna paboTsl B bubnnoreka [IOK
71a00pPaTOPUH M IPUEMBI 1 0 1 https://m.edsoo.ru/ff0d
oOparieHus ¢ 1a00paTopHBIM 23dc
000pyIOBaHHEM)
YyeThie BOleCTRa 1 CMec bubnuorexa [{OK
UCTBIC B TBa U CMECH.
" . 1 0 0 https://m.edsoo.ru/ff0d
CriocoObI pa3ieneHus: cmecei
26ca
[IpakTrueckas padora Ne 2 1 0 1 bubnnoreka LHOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

«Paznenenue cmeceii (Ha
IIPUMEPE OYUCTKU MOBAPEHHOU
COJIN )»

https://m.edsoo.ru/ffOd
28c8

ATOMBI U MOJIEKYJIbI

bu6mnoreka [IOK
https://m.edsoo.ru/ffOd
2a6¢C

XHWMHUYECKHUE DIIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKHX
AJIEMEHTOB

bu6anoreka [IOK
https://m.edsoo.ru/ff0d
2be8

HpOCTBIe N CJIOKHBIC BCIICCTBA

bu6auoreka [JOK
https://m.edsoo.ru/ffOd

2a6¢

ATOMHO-MOJIEKYJISIPHOE
y4eHue

bu6auoreka [JOK
https://m.edsoo.ru/ffOd
2d50

3aKoH MOCTOSIHCTBA COCTaBa
BEIECTB. XUMUYECKas
dbopmyna. BaneHTHOCTD
aTOMOB XUMHUYECKUX
AJIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
2eae

OtHOcHUTENbHAS AaTOMHAA
macca. OTHOCUTEIBHASA
MOJICKYJISIpHAs Macca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
323c

MaccoBast 1019 XUMHUECKOT0O

bu6aunoreka [IOK
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

QJIEMCHTA B COCIUMHCHNU

https://m.edsoo.ru/ff0d
350c

KomuuectBo BentectBa. MoJb.
MomnsipHast macca

bu6mnoreka [IOK
https://m.edsoo.ru/ffOd
5230

duznuecKkue 1 XUMHYECKHE
sIBICHUS. XUMHYECKast peakuus

bu6anoreka [JOK
https://m.edsoo.ru/ffOd
37fa

[IpusHaku u yciaoBus
MPOTEKAHUSI XUMUYECKHUX
peakuuu

but6mmoreka [JOK
https://m.edsoo.ru/ff0d
3al6

3aKOH COXpaHEHUsI MACCHI
BEUIECTB. XUMUYECKHE
ypaBHEHHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd

3b88

BrruncieHus KoJIu4ecTna,
MaccChl BEIIECTBA I10
ypPaBHEHUAM XUMHUYECKHUX
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
5708

Krnaccudukanms XMuMHYECKIX
peaknui (CoeMHEHHUS,
pas3IoKeHUs, 3aMEIICHUS,
oOMeHa)

bubnnoreka [IOK
https://m.edsoo.ru/ffOd
3f34

M. B. JIoMOHOCOB — y4€HBIi-
sHIMKIoneauct. O600IIeHE U

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

cucTeMaTu3alus 3HaHuH!

40c4

KonTponsnas padora Nel no
TeMe «BemecTBa n
XUMUYECKUE PEAKITAN

bu6anoreka [IOK
https://m.edsoo.ru/ffOd
4290

Bo3nyx — cmech razos.
Cocras Bo3ayxa. Kucimopon —
AJIEMEHT U IPOCTOE BEUIECTBO.
O30H

bu6anoreka [JOK
https://m.edsoo.ru/ffOd
448e

dusnuecKkre 1 XUMAYECKHUE
CBOICTBA KHCI0pOIa (peaKIuu
OKHCJIeHHUs, TopeHue). [TonsTue
00 okcumax

bu6auoreka [JOK
https://m.edsoo.ru/ffOd
4614

CriocoOslI nmosry4eHus
KHCJIOpo/ia B 1abopaToOpuu U
IPOMBIIIJIEHHOCTH.
[Ipumenenue kuciopoaa

bu6anoreka [JOK
https://m.edsoo.ru/ffOd
497a

TemnoBoit 3ppekT XuMUIeCcKou
PCaKITNH, TOHITHE O
TEPMOXUMHUYECCKOM YPaBHCHHH,
9K30- U SHIOTCPMHUCCKUX
peaKIusax

bubnnoteka [IOK
https://m.edsoo.ru/ffOd
4790

Tornuso (HedTh, yrons u
MeTaH). 3arpsi3HeHUE BO3yXa,
CTHOCOOBI €0 MPEeIOTBPALICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOd
4cda
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[IpakTrueckas padora Ne 3 o
teMe «[lonyuenne n
coOupaHue KUCIOpoa,
W3y4YECHUE €0 CBOMCTBY»

bu6anorexa IJOK
https://m.edsoo.ru/ff0d
4ae?2

Bonopon — snemeHT u
MPOCTOE BEIIECTBO.
Haxoxnenue B mpupone

bu6anoreka [JOK
https://m.edsoo.ru/ffOd
4ddo0

dusnueckre 1 XUMUYECKHUE
CBOMCTBA BOAOPO/IA.
[Ipumenenue Boopoaa

bu6auoreka [JOK
https://m.edsoo.ru/ff0d
4ddo0

[IoHsiTHE O KUCIOTAX U COJISIX

bu6auoreka [JOK
https://m.edsoo.ru/ffOd
50d2

CriocoO#bI mosTydeHus BOJ0pOIa
B 1abopaTopuu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
4ddo0

[Ipaktrueckas pabora Ne 4 o
teme «[lomydenue u
coOupaHue BOJOpoO/Ia,
W3yYCHUE €TO CBOHCTBY

bubnnoreka [IOK
https://m.edsoo.ru/ffOd
4f42

MonsipHblii 00BEM Ta30B.
3akoH ABOrajapo

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
542e

Brrunciienus o0bEma,

bu6aunoreka [IOK
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KOJINYECTBA BEIIECTBA ra3a Io
€T0 U3BECTHOMY KOJIIMYECTBY
BEILECTBA WIH 00BEMY

https://m.edsoo.ru/ffOd
55a0

Brruncnenus o0bEMOB ra3oB
10 YpPaBHEHUIO PEaKIuu Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

bu6anoreka [IOK
https://m.edsoo.ru/ffOd
5708

dusnueckre U XUMUYECKUE
CBOMCTBA BOJBI

bu6auoreka [JOK
https://m.edsoo.ru/ffOd
587a

Cocras ocuoBauuii. [loustue
00 MHIUKaTOpax

bu6auoreka [JOK
https://m.edsoo.ru/ffOd
59e2

Bopna xak pacTBopuTElb.
Hacprmennsie u
HEHACBIIIEHHBIE PACTBOPHI.
MaccoBas 10J1s BEIllecTBa B
pacTBope

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
5b40

[TpakTuyeckas padora Ne 5 1o
teme «IIpuroroienue
PaCTBOPOB C OMNpPEICIEHHOU
MAacCOBOM J10JIeM
PAacTBOPEHHOIO BEIIECTBA

bubnuoreka [IOK
https://m.edsoo.ru/ffOd
5eba

KonTtponbshas pabora Ne2 mo

bu6aunoreka [IOK



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

teme «Kucnopon. Bomopon.
Bonay»

https://m.edsoo.ru/ff0d
6342

OKCuIbl: COCTaB,
KJ1accuukanus,
HOMEHKJIaTypa

bu6mnoreka [IOK
https://m.edsoo.ru/ffOd
664e

[TonyueHnue u XuMUYECKHE
CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

bu6anoreka [JOK
https://m.edsoo.ru/ffOd
664e

OcHOBaHUs: COCTaB,
KJaccudukanus,
HOMEHKJIaTypa

bu6auoreka [JOK
https://m.edsoo.ru/ff0d
67ca

[TonydyeHue nu XuMHUECKHE
CBOICTBAa OCHOBAaHUU

bu6auoreka [JOK
https://m.edsoo.ru/ffOd
67ca

Kwucnorsr: cocras,
KJaccudukanys,
HOMECHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdf
ee2

HonyquHe N XUMHYCCKHC
CBOMCTBA KHUCJIOT

bubnnotexa [{OK
https://m.edsoo.ru/ffOdf
ee2

Comnu (cpenuue):
HOMEHKJIATypa, CIOCOObI
MOJTyYCHHMSI, XUMUYCCKHE

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
9474



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

CBOICTBA

[IpakTuueckas padora Ne 6.
Pemenue skcnepuMeHTanbHbBIX
3aja4 o TeMe «OCHOBHBIC
KJIACChl HEOPTaHUYECKHUX
COCIMHCHUI

bu6mnoreka LIOK
https://m.edsoo.ru/00ad
9b7c

['enernueckas CBSI3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COEIMHEHNN

bu6anoreka [JOK
https://m.edsoo.ru/00ad
9a50

O000111eH1E ¥ CUCTEMATU3ALA
3HAaHUU

bu6auoreka [JOK
https://m.edsoo.ru/00ad
9ch?2

KontponbHas pabora Ne3 mo
TeMme "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTUHEHUN"

bu6auoreka [JOK
https://m.edsoo.ru/00ad
Oela

HepBLIe IIOIIBITKH
Knaccn(bm(aunn XUMHNYCCKHUX
ayieMeHTOB. [loHsATHE O
I'pyiiiiax CXOJHBIX 3JICMCHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
9ffa

[lepuonuueckuii 3aKOH U
[Tepuonuueckas cucrtema
XAUMHUYECKUX d1eMeHTOB /1. M.
MenaeneeBa

bubnuoteka [IOK
https://m.edsoo.ru/00ad
ab2c

Ilepuonsl, Tpynsl, NOATPYIIIBI

bu6aunoreka [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ad
as2c

Crpoenne atomoB. CoctaB
aTOMHBIX saep. M30oTonsl

bu6mnoreka [IOK
https://m.edsoo.ru/00ad
a342

CrpoeHnue 31eKTpOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
ITepuonnueckon cucremst /1.
N. Menneneesa

bu6anoreka [JOK
https://m.edsoo.ru/00ad
abhc

XapakTepucTuKa XMMHUYECKOTO
3JIEMEHTA T10 €T0 IMOJ0KECHUIO B
[Tepnoguueckoui cucreme /. 1.
Meunneneena

bu6auoreka [JOK
https://m.edsoo.ru/00ad
a824

3nauenue Ilepuogmyeckoro
3aKOHa JIJIsl pa3BUTHSI HAYKHU U
npaktuku. [[. 1. MenneneeB —
YYEHBIN, IEIATrOT U TPaXKJTaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
a96e

SJICKTPOOTPI/II_IEITCJIBHOCTL
aTOMOB XUMHNYCCKHUX
SJICMCHTOB

bubnuoreka [IOK
https://m.edsoo.ru/00ad
aab8

HNoHnHasa xumMmnueckas cBA3b

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
ac34

KoBanenrnas nossipHas

bu6aunoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

XUMHNYCCKaA CBA3b

https://m.edsoo.ru/00ad
aab8

KoBanenTnas HenossipHas
XUMUYECKAsI CBA3b

bu6mnoreka [IOK
https://m.edsoo.ru/00ad
aab9

CreneHb OKUCIICHUS

bu6anoreka [JOK
https://m.edsoo.ru/00ad
ae28

OKUCIIUTEILHO-
BOCCTAHOBUTEJIbHBIC PEAKITUN

but6mmoreka [JOK
https://m.edsoo.ru/00ad
b076

OKHUCIUTEU U
BOCCTAHOBUTEIHN

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
b076

KontponpHas pabora Ne4 o
teMe «CTpoeHue aToma.
XuUMUYeCKas CBS3b

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
b486

O00011IEHNE U CUCTEMATHU3AIINAS
3HaHu# 110 TeMe «CTpoeHHe
aToMa»

bubnuoteka [IOK
https://m.edsoo.ru/00ad
b33c

O000111eHNE U CUCTEMATHU3AIIUS
3HAHUU [0 TEME « XMMUYECKas
CBSA3bY

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
9ch2

HpOMC)KyTO‘-IHaH aTTecranus B

bu6aunoreka [IOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

(dhopme KOHTPOIBHOM paboThI

3a Kypc XHMHHU 8 Kitacca

https://m.edsoo.ru/ff0d
61c6

OBUIEE KOJIMYECTBO YACOB
I10 [TPOTPAMME

68



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

9 KUIACC

Ne K JlaTa nzy4yeHus
0JIMYEeCTBO YacoB
DJIeKTPOHHBbIE HU(POBLIE
n | Tema ypoka ITo o o0pa3oBaTeJibHbIE
/ KoHTposbHBI IIpakTnyeckn
Bcero IUIAHY pakrty pecypchl
u e padoThI e padoTsI
IIepuonnueckuii 3aK0H. Bubmiorexa LIOK
I1
1 CPHOIHCCKAT CHETEMA 1 0 0 https://m.edsoo.ru/00adb59
XUMHYECKUX DJIEMEHTOB o
. 1. Menneneena -
3aKOHOMEPHOCTH B BuGmmorexa LIOK
2 VISMCHCHIH CBOMCTR 1 0 0 https://m.edso0.ru/00adb6b
XUMHUYECKUX DJIEMEHTOB 5
MEPBBIX TPEX MEPHUOJIOB -
Knaccugurars n bubnuoteka [IOK
3 roMeREIATYpa 1 0 0 https://m.edsoo.ru/00adb7e
HEOPraHUYEeCKuX 5
BEIIECTB -
Buapl xuMnueckoi ¢Bs3Uu Butmmorexa LIOK
4 .. 1 0 0 https://m.edsoo.ru/00adbac
KPUCTAJUTMYECKHUX 5
peETOK -
5 KonTponsnas pabora Nel 1 1 0
o reme «lloBropenue u



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yrIIyOJIeHHE 3HAHUN
OCHOBHBIX Pa3JICIIOB
Kypca 8 ximacca»

Knaccudukarus bubnuoteka [{OK
6 XHUMHUYECKUX PEaKIUil 1Mo https://m.edsoo.ru/00adbcb
Pa3IMYHBIM OPU3HAKAM 0
[TonsaTHE O CKOpOCTH
XUMHUYECKON PEaKIH. bubnnoreka IIOK
7 IToHsATHE O TOMOTE€HHEIX https://m.edsoo.ru/00adbe9
Y TETEPOTrEeHHBIX a
peaKIusax
[ToHsITHE O XMUMUYECKOM
paBHOBecuu. DaKTOPHI,
BITUSIOIINE HA CKOPOCTh but6moreka [IOK
8 XUMHYECKON PEaKIUU U https://m.edsoo.ru/00adc28
TTOJIOJKCHHUE c
XUMHYECKOTO
paBHOBECHS
OkucauTenbHo- bubnuoteka [IOK
9 BOCCTAHOBUTEJIHHbBIE https://m.edsoo.ru/00adcad
peakmuu e
Teopus
. bubnuoreka [JOK
10 | TICITPOTITHACCKON https://m.edsoo.ru/00adcd6

nucconuanyu. CHIbLHBIC
U crabble AIEKTPOITUTHI

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

HNonHble ypaBHEHUS

bu6anoreka LIOK

11 . https://m.edsoo.ru/00add44
peakiuit
8
XUMHUYECKHE CBOICTBA
KHCJIOT U OCHOBaHUM B bu6anoreka [IOK
12 | cBere npeacTaBICHUI 00 https://m.edsoo.ru/00add5d
AIEKTPOTUTUUECKON 8
JTUCCOLHAITIN
XHUMHUYECKHE CBOMCTBA
CoJICH B CBETE bu6mmoreka [IOK
13 | mpencraBnenuii 06 https://m.edsoo.ru/00add8b
AJIEKTPOJIUTUYECKON 2
JIACCOIAAIAN
[TonsiTue o ruaponmnse Bubnuorexa [IOK
14 . https://m.edsoo.ru/00add9d
cosen
4
O60GHeHHe I bu6mmoreka [IOK
15 . https://m.edsoo.ru/00addd1
CHCTeMaTH3alMs 3HAaHUM 5
?Iiﬁli(:izij(:ﬂ padora Ne bubnunoreka [JOK
16 https://m.edsoo.ru/00addbf
IKCTIIEPUMEHTATHHBIX N
3a71a9» a
17 | Koutponbnas padora Ne2 bubnnoreka HOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

10 TEME
«DNEKTPONUTUIECKAS
TUCCOIUALIS.
XHAMHUYECKHE PEAKLIUN B
pacTBopax»

https://m.edsoo.ru/00addec
0

OO6mas xapakTepucTHKa
rajJjoreHoB. XUMHYECKHE

bu6anoreka [JOK

18 . https://m.edsoo.ru/00addfe
CBOMCTBa Ha MpUMeEpe 5
xJjiopa <
Xnopoogopoa. CossiHas Bumiorexa LLOK

19 KHCJ}OTa’ XUMHHCCIIe https://m.edsoo.ru/00ade10
CBOICTBA, MOJy4YCHUE, 4
MPUMEHEHUE
S

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHCJIOTHI, 3
U3yUYCHHE €€ CBONCTBY
Brruncnenus 1o
ypaBHEHUAM bubnunoreka [JOK

21 | XUMHYECKHX pPCaKIui, https://m.edsoo.ru/00ade48
€CJIY OJIUH U3 PEarcHTOB 8
JTaH B N30BITKE
OO01mas xapakTepucTuka bubmmorexa LIOK

22 https://m.edsoo.ru/00ade64

aneMeHToB VIA-rpynims

a



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

AnnoTponHsie
MoAu(UKAIIUU CEPBI.

Haxoxnenue cepsl u €€ bubmmorexa LIOK
23 . https://m.edso0.ru/00ade64
COCIMHEHUH B IPUPOJIE. 2
XHUMUYECKUE CBOMCTBA B
cepsl
CepoBoa0opo, CTpOCHHE, bubnuoteka I[{OK
24 | ¢usnyeckue u https://m.edsoo.ru/00ade80
XAMHUYECKHE CBOMCTBA 2
Oxkcunpl cepsl. CepHas Bumiorexa LLOK
25 | HETOTY, q)mmefme 1 https://m.edsoo.ru/00adea?
XUMHYECKHE CBOMCTBA, 3
IpUMEHEHHE -
XUMUYECKUE peaKIui,
JeKalue B OCHOBE
POMBIIIJICHHOTO
crioco0a MmoTyYeHus bubnuoteka [IOK
26 | cepHOM KHCIIOTHI. https://m.edsoo.ru/00adec8
XHUMHUYECKOe a
3arpsi3HEHUE
OKpYKaroIIeH cpeibl
COEIMHEHUSIMU CEPbI
Brruncnenue maccoBoi but6mmoreka [IOK
27 | 1oy BBIXOJA MPOAYKTA https://m.edsoo.ru/00adec8

peakuuu

a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO0mas xapakTepucTHKa
2JEMEHTOB V A-TpyIIIbL.

bu6anoreka LIOK

28 | AB30T, pacrpocTpaHeHHUE https://m.edsoo.ru/00adeea
B IIpUpoAE, pU3nUecKue 6
U XUMHUYECKHUE CBOMCTBA
AMMMaK, ero
¢buznueckue u bubnnoreka IIOK
29 | XHMMHYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTyYeHUe 1 4
MIPUMEHEHHE
[TpakTrueckas padota Ne
3 Eo TemMe «HofyquHe bubmmorexa LIOK
30 https://m.edso0.ru/00adf18
aMl\{I/IaKa, W3YUYEHHE €ro 0
CBOMCTB)»
A30THas KUCIIOTa, €€ but6mmoreka [IOK
31 | ¢usuveckue u https://m.edso0.ru/00adf30
XUMHYECKHUE CBOMCTBA 6
Hcnons3oBanue
HUTPATOB U COJICH
aMMOHHMS B KaUueCTBE BuGorexa LIOK
3p | MHHCPAIBHBIX https://m.edsoo.ru/00adf51

yno0opeHuii. XuMudeckoe
3arpsi3HEHUE
OKPY’KaIOIEeH cpeibl
COCMHECHHUSIMH a30Ta

8



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

®docdop. Oxcupg
docdopa (V) u

bu6mnoreka [IOK
33 ocopras kuciora, https://m.edso0.ru/00adf68
¢buznueckue u 2
XUMHYECKHUE CBOMCTBA,
MOJTyYeHue
Hcnonp3oBanue
¢docdaroB B kauecTBe Bumiorexa LLOK
34 MHHepaHBiIHX https://m.edsoo.ru/00adfc2
yaoOpeHuit. 3arps3HeHue 0
MIPUPOTHOM CpeIbl -
dbocharamu
Yraepoz, bubmmoreka [JOK
35 | PactipoCIpancue b https://m.edsoo.ru/00adfd9
npupoje, GpuzndecKue u c
XUMHUYECKHE CBOMCTBA
Oxcupl yriaepoja, ux
dbuzndeckue u
36 XHMHUYECKHUE CBOMCTRBA. bubnuoteka [IOK
DKOJIOTHYECKHE https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIC C
okcusoMm yriepona (1V)
YronpHast KUCIIOTA U €€ bubmmorexa LIOK
37 https://m.edso00.ru/00ae006

COJIn

C



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[IpakTnueckas pabora Ne
4 o Teme "Ilomyuenue

bu6anoreka LIOK

38 | yriekucioro rasa. https://m.edsoo.ru/00ae027
KauectBeHHas peakius e
Ha KapOoHaT-MOH"
[TepBoHavanbHbIE
IIOHATHS 00 bu6anoreka [JOK
39 | opraHu4ecKkux https://m.edsoo.ru/00ae054
BEI[ECTBAX KakK O €
COCIMHEHUSX yTepoa
Kpemutii 11 ero bu6anoreka [JOK
40 https://m.edsoo.ru/00ae080
COCJIMHEHUS .
[TpakTrueckas pabora No
5. Pemienue
IKCIEPUMEHTATBHBIX bu6mmoreka [IOK
41 | 3amay mo Teme https://m.edsoo.ru/00ae0bf
«Baxueinne 2
HEMETaJUTbl U UX
COCJIMHEHUS»
KonrtponbHas pa(EOTa Ne3 BuGmorexa LIOK
42 | TOTEME «Bameiiumme https://m.edsoo.ru/00ae0el
HEMETaJUIbl U UX 3
COCTUHECHUS» -
43 | OOmas xapaKTepuCTHKA bubnuotexa [OK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMHUYECKUX JIEMEHTOB
— METaJJIoB.
Meranmmueckas CBI3b U
MeTaJITn4YecKas
KpHUCTaJUTMYECKast
pemérka. Gusnyeckue
CBOMCTBa METAJLJIOB

https://m.eds00.ru/00ae103
e

XUMHUYECKHUE CBOMICTBA

METAJIOB. but6mmoreka [IOK
44 | DAEKTPOXUMHUYECKUI https://m.edsoo.ru/00ael115
P HaNpsKEHU N 6
METAJJIOB
OO01ue crroco0sl
MOJTYYEeHUS] METAJJIOB.
CnnaBsel. Beraucienus mo bu6mmoreka [IOK
45 | ypaBHEHUSAM https://m.edsoo.ru/00ael115
XUMHYECKUX PEaKIUi, 6
€CJIM OJIMH U3 PEarcHTOB
COACPKUT MPUMECH
[TonsiTue 0 Koppo3uun bubmmorexa LIOK
46 https://m.edsoo.ru/00ael27
METaJJIOB 8
but6mmoreka [IOK
47 | Illeno4Hble METAJIIBI https://m.edso0.ru/00ae14b

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcuIbl M TUAPOKCHUIBI

bu6anoreka LIOK

48 https://m.edsoo.ru/00ael4hb
HanI/ISI " KaJIuga 2
[I{erouHO3EMENBHBIE bubnuoteka [{OK
49 | wmeramibl — KanblUi U https://m.edsoo.ru/00ael5e
MarHui 8
Baxuenmine coeIMHEHUA bubmmorexa HOK
50 a https://m.edsoo.ru/00ael5e
KaJIbIHs
8
51 O00011eH1E U
cucreMaTrui3anuvs 3H3HPII>1
JKEcTkocTh BOJIBI U Bubmmorexa [OK
52 . A https://m.eds00.ru/00ae188
CHOCO6BI cC YCTpaHeHI/IH 6
gpaKTqu?'I;;}'I. pabota Ne Bubmiorexa LIOK
I10 TCMC CCTKOCTb
53 . https://m.edso0.ru/00aelae
BOJbI 1 MCTOAHBI €€ 8
ycTpaHneHus" -
bubnnotexa [{OK
54 | AmroMuHHUN https://m.edso0.ru/00aelc6
4
Anthorepisie cBoficTsa bubnuoreka [IOK
M TCPHBI BOUCTB
55 p https://m.edso0.ru/00aelc6

OKCHIa U THAPOKCHU A

4



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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bu6anoreka LIOK

56 | XKeneszo https://m.edsoo.ru/00ae1d8
6
OKcuapl, THAPOKCUIBI U bu6anoreka LIOK
57 | comm xene3a (1) u https://m.edsoo.ru/00ae35e
xenesa (111) 6
58 O6o06menue u
CHUCTeMaTH3alHs 3HAHUI
[IpakTuueckas pabora No
/. Pemenne bubnnoreka ITOK
5g | ONCHCPHMMEHTAILHAIX https://m.edsoo.ru/00ae3de
3aj71a4 10 TeMe 3
«Baxneinmue MeTaJUIbl U -
UX COCJIMHEHUS
Brruncnenus mo
ypaBHEHUAM
XUMHYECKUX PEaKIUi,
€CJIM OJH U3 PEareHTOB bu6mmoreka [IOK
60 | naH B U30OBITKE WU https://m.edsoo.ru/00ael75
COACPKUT TIPUMECH. 0
Brruncinenus MmaccoBou
JIOJIM BBIXOJIa IPOTYKTa
peakiuu
61 O06o0menue u

CUCTEMATHU3aLM 3HAHUN
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KonTponbsHas pabora Ned
o teme «Baknaeiimue

62 1
METaJlIbl U UX
COEIUHEHUSD)
BemectBa u maTepuansl bu6anoreka [IOK

63 | B IIOBCEIHEBHON KU3HU 1 https://m.edso0.ru/00ae3f5
YenoBeKa 0
XUMHYECKOE bu6auoreka [JOK

64 | s3arps3HeHHE 1 https://m.edsoo.ru/00ae427
OKpY>Karolleil Cpeabl 0
Poap xumMuu B penieHun bubmorexa [IOK

65 P 1 https://m.eds00.ru/00ae427
9KOJIOTUYECKHUX TIPOOIeM 0

bu6mmoreka [IOK

00600

66 obtenRne 1 . 1 https://m.eds00.ru/00ae0d0
CHCTEMAaTH3aIns 3HAaHUH .
OBoBmeHIe I bu6mmoreka [IOK

67 B . 1 https://m.edsoo.ru/00adb33
CHCTEMAaTH3aIusl 3HaHUI c
KourponbHas paboTta 3a bubmmorexa OK

68 P P 1 https://m.edso0.ru/00ad9ch
Kypc xumuu 9 kiacca 2

OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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Hrorosasi KOHTpPOJIbHAsI padoTa 10 XMMHHU B 8 KJ1acce
IHosicHuTEILHAA 3aNIUCKA,

Pabora npencraBiena B 2-x BapuaHTax, COCTOUT U3 2 4aCTeH:

UYacts 1 Brimrouaer 12 3amanuii 6azoBoro ypoBHs (1-Al12). K kaxnomy 3amanuto
naetcs 4 BapuaHTa OTBETA, U3 KOTOPHIX TOJIBKO OJUH MPABUILHBIN. 3a BBITTOJHECHUE
Ka)kJ10T0 3ajaHus - 1 Gam.

Yacte 2 cocroutr w3 3 3amaHWii, HA KOTOpPBIC HAJO NaTh IOJHBIA OTBET. 3a
BBIITOJIHEHHUE KaXKJI0T0 3aJlaHus — 2-3 OaJnia.

bannel, mony4yeHHbIE 32 BBINOJHEHHBIC 3aJaHUsI, CYMMHPYIOTCS. MaKkcUMaIbHO
MO>kHO HabpaTh 19 6annos. Ha e€ BeimonHenue orsoautcs 40 MUHYT.

Cucrema o1ieHUBaHUs PaOOTHI:
Orenka «5» - 17-19 6amnos
Ornenka «4» - 13-16 6annoB
Ornenka «3» - 7-12 6amioB
Ouenka «2» - 0- 6 6ayuioB




HroroBasi kOHTpoIbHAA padoTa N0 XUMHHM Y4YeHHKa (1bl) 8__ Kjacca
®amunusa Ums

Bapuanr 1

=
o
()
-
-
oy

. CHMBOJI XUMHYECKOTO 3JIEMEHTA KaJIbIIUs
K
Ca
Cs
Cd
. DU3NYECKUM TIPUPOJTHBIM SIBJICHHEM SIBJISICTCS
. 00pa3oBaHUe TIIFOKO3bI B 3€JICHOM PAaCTCHUN
JIECHOM TOKap
. BBICBIXaHUE JIOXKICBBIX JTyK
. TIPOIIECC KBAIIICHUS KAITyCThI
. VI3 mpuBeICHHBIX MOHATUH BBHIOCPUTE TOIBKO T€, KOTOPhIe 0003HAYAIOT BEIIECTBO.
1. menp, cTOJI, COMIb
2. CTEKJIO, JIEPEBO, JKEIE30
3. mapra, IepeBo, CTEKIIO
4. cTeKJ10, OKHO, TBO3/b
4. VI3 mpuBEIEHHOTO MEePeYHs BBIOEPHUTE PsiJi, B KOTOPOM YKa3aHbI TOJIBKO CIIOXKHBIC
BEIIICCTBA.
1. xucmopos, pTyTh, OKCUJI a30Ta
2. OKCHJI HAaTpHs, BOJa, CEpHAsl KUCIOTa
3. Gapwuii, okcua Oapusi, THAPOKCHUT OapHst
4. Kuciaopoa, BoJOpo, Oapuit
5. Yucno, mokaspIBarolee Yucio aTOMOB B MOJICKYJIC Ha3bIBaETCH. . .
1. uHIeKc
2. kod3(pdurueHt
3. BaJICHTHOCTh
4, 3IeKTPOOTPUIIATEIIBHOCTh
6. Kak ompenensercs 4uciio 3JeKTPOHOB aTOMa XMMHYECKOTO dJIeMeHTa?
1. mo mopsIKOBOMY HOMEPY
2. TI0 HOMEpY Tepruoaa
3. 110 HOMEPY TPYIIITBI
4. 10 pa3HHUIIe MEXKIy aTOMHOW MacCoi U MOPSIIKOBEIM HOMEPOM.
7. Kakoe u3 BemecTB uMeeT KOBAJICHTHBIM HETIOISPHBINA BUJI CBS3U?
1. Oz
2. H0
3. CaCl;
4. Ba
8. VI3 mpuBeIcHHOTO TIEpEeYHsI BRIOGPUTE Psijl, B KOTOPOM YKa3aHbBI TOJIBKO
JIBYXBAJICHTHBIC JICMCHTHI.
1. H, Na, K
2.0, Mg, Zn
3. Na, Mg, Ca

WRWNRPNAWNER R



4. Al, P, CI
9. Beibepurte psif, e yKa3aHbl TOJbKO OCHOBAHUS
1. H2SO4 N20s Cu(NOs). Na20

2. Ca(OH)2 Zn(OH), NaOH

3.LiO HO NaO N20s

4. CaONaOH Na2O N20s

10. Onpepenure CyMmmy KO3(QQHUIUEHTOB B YPaBHEHUH XUMHUYCCKON PEaKIIHH:
CHs+ O2— CO2 + H20

o
oo AN

11. TIporecc muCCOIUAIK COMSTHOW KUCIOTHl MOYKHO BBIPA3UTh YPAaBHEHUEM
1.HCl & H" + Cl-

2.HCl < H** + Cl -

3.HCl & H* + Cl 7

4.HCl & H* + CI*7

12. OnpenenuTe K KAKOMY TUITY XHMHYECKUX PEAKIIMIA OTHOCHTCS JAHHOE YPaBHEHUE
peaKiuu: Zn + 2HCl— ZnCl; + H;

A) peakiiu oOMeHa;

B) peakiuu 3amerneHus;

C) peakuuu CoeTMHECHUS;

D) peakuuu pa3ioxeHus..

Yacrtp 2
13. Beruncnure yemy paBHa MossipHas Macca KoSOu:

14.Bprauciute ueMy paBHa MaccoBas 0 kanus B KoSOa:

15. o ypaBuenuto peakipu CaO + H,O—Ca(OH)2 onpenenure Maccy ruapokcuaa
KaJIbIIHsl, 00pa30BaBIIEroCs pU B3auMoIeHCTBUH 1121 OKCHIa KalbIHs C BOJIOM.



HroroBasi kOHTpoIbHAA padoTa N0 XUMHHM Y4YeHHKa (1bl) 8__ Kjacca
®amunusa Ums

Bapuant 2
1. CuMBOJ XUMHUYECKOTO 3JIEMEHTA KaJIbIIHUs
1. K
2.Ca
3.Cs
4. Cd
2. Onpenenurte, YTO OTHOCUTCS K XUMHUYECKUM SIBJICHUSIM:
1. xunsUeHue BOALI
2. pacTBOpPEHHE COJH B BOJE
3. TOpeHHE MPUPOAHOrO Iraza
4. BbIchIxaHMe acanbTa mocine J0XKIs.
3. U3 mpuBeeHHBIX MOHATUIN BBIOEPUTE TOIBKO T€, KOTOpPbIe 0003HAYAIOT BEIIECTBO.

. M€JTb, CTOJI, COJTb
. CTEKJI0, IEPEBO, KEIIe30
. TIapTa, IEPEeBO, CTEKIIO
. CTEKJIO0, OKHO, TBO3/Th
W3 mpuBeneHHOTO TIEpeYHsI BBIOEPUTE Psifl, B KOTOPOM yKa3aHbl TOJIBKO CIOKHBIE
BEIIIECTBA.
1. kucmopo, pTyTh, OKCHJI a30Ta
2. OKCHJI HaTpHsl, BOJA, CEpHAsi KUCIIOTA
3. Gapwuii, okcuj O6apusi, THAPOKCHU Oapust
4. KACIOPO, BOAOPO, Oapwii, yrapHbIi ras.
5. Yuco, moka3bIBaroIee YMCIIO aTOMOB B MOJICKYJIC Ha3bIBACTCHL. ..
1. uHIeKc
2. ko3(pdurueHt
3. BAJICHTHOCTH
4. 3IIeKTPOOTPUIIATEILHOCTD
6. Kak ompenensercst 4uciio 3JeKTPOHOB aTOMa XHMHYECKOTO dJIeMEHTA?
1. Mo MOpsSIAKOBOMY HOMEPY
2. IO HOMEpY TIeproa
3. IO HOMEpY TPYIIIIHI
4. 10 pa3HHIIE MEXKYy aTOMHOM MAaCCOH M MOPSIKOBBIM HOMEPOM.
7. Kakoe 13 BeIecTB MMEET KOBAJICHTHBIN HETOJISIPHBIA BH]T CBSI3U?
1. O2
2. H0
3. CaCl
4. Ba
8. I3 mpuBeIcHHOTO TIepeyUHs BRIOEPUTE PSJl, B KOTOPOM YKa3aHbI TOJIBKO
JIBYXBaJICHTHBIEC 3JIEMEHTHI.
1. H, Na, K
2.0, Mg, Zn
3. Na, Mg, Ca

PrwpR



4. Al, P, CI
9. Bribepure psif, Ii¢ YKa3aHbl TOJIBKO OCHOBAHHSI
1. H2SO4 N20s Cu(NOs). Na0

2. Mg(OH)2 Cu(OH), NaOH

3.Ca0 H;O Na0O P20s

4. HCINaOH Na2O NaxSO4

10. Onpepenure CyMmmy KO3(QQHUIUEHTOB B YPaBHEHUH XUMHUYCCKON PEaKIIHH:
CHs+ O2— CO2 + H20

PN E
oo AN

11. IIpouecc auccormanuu cyibdara Kaauss MOXKHO BBIPa3UTh YPaBHEHHUEM4
1. K2SO4 > K* + SO4*

2. KoSOs> 2K* + SO4

3.K2S0s» 2K* + SO4*

4.K;SO4 K* + 4507

12. Onpeenute K KaKOMy TUITY XUMHYECKUX PEAKIIUi OTHOCUTCS JaHHOE YPaBHCHHUE
peakiuu: 2Na + 2HCl — 2NaCl + H;

A) peakiiu oOMeHa;

B) peakiuu 3amereHus;

C) peakuuu CoeTUMHECHUS;

D) peakuuu pa3inoxeHus..

Yactp 2
13. Yemy paBHa moJsipHas macca HaSiOs:

14. Beraucnute yemy paBHa MaccoBast 10 kanus B KoSOg:

15. Ilo ypaBuenwuro peakuuu Fe(OH), = FeO + H,O onpenenute Maccy okcuaa
xenesa (1), oOpa3oBaBiIerocs mpu pas3nokeHu 45 r HICXOHOTO BEIeCTBA.



OT1BeThI

1 2 3 4 5 6 8 9 110 |11 12 Max
oaJ
Bapuant Nel 2 |3 |2 |2 |2 |1 2 |2 ]2 |1 3 12
BapuantNe2 2 |13 (2 |2 |2 |1 2 |22 |3 3 12
13 14 15 Max 6aya
Bapuanr Nel | 174 44 8 148
Bapuant Ne2 | 78, 09 44 8 36
Max 6amaa 2 2 3 7
1 papuant 15.
lamno:
112r Xr

m (CaO)=112r CaO + H>0=Ca(OH)2
m (Ca(OH)2 ) = Xr 1Mo IMoub

56r/MO0JIB 74r/MOIB

56r 74r
112 Xe X = 1122 0 742
56  74e 562
X =148t

OtBeT: oOpasyetcs 148r ruapokcuaa Kaablus
2 BapuanT 15.
lamno:

45rXr
m (Fe(OH).) = 45 rFe(OH), = FeO + H,0
m (FeO) = Xr 1 MOJIB 1MOJIB

90r/mMoib 72r/MOIB

90r 72r
452  Xe Y = 452 0 722
90 72¢ 90z

X =36r

OtBert: 0Opa3zyeTtcs 36T oKkcua xese3a
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