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IHOACHUTEJIbBHAA 3AIINCKA

[IporpamMMa 1o XMMHHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS COCTaBJICHA HA
OCHOBE TpeOOBaHHI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHON MpPOrpamMmbl
OCHOBHOro ob6mero obpaszoBanms, mpeacraBieHHbx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOl pabodell MpPOrpaMMbl BOCIHUTAaHWUS W C YYETOM KOHIICTIUU MPETOAaBaHU
yueOHOTO0 npenMeTa «XuMus» B 00pa30BaTeNIbHBIX opranu3anusx Poccuiickoit dexepamnum.

[IporpamMMa mo xuMuu naéT MpeAcTaBiIeHHE O LeNsIX, o0Iel crpaTeruu OOydeHws,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE I10 pa3jiejiaM U TeMaM MPorpaMMBbl IO XUMUU, ONPEIENsieT KOJIUYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH Y4eOHOTO
mpoiiecca, BO3PACTHBIX OCOOEHHOCTEN 00y4aromUXCs, ONPEEIsIET BO3MOKHOCTH MpeIMeTa st
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 0Opa30BaTEIbHOW MPOrpaMMBbl HA
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMUU CIY>KUT OCHOBOU i (POPMUPOBAHUS MHPOBO33PEHUS 00yUarOIIETOCs,
€ro MpeJCTaBJICHU O MaTepUaTbHOM €IWHCTBE MHUpPA, BAXKHYIO POJb UTPalOT (HopMHpyeMbie
XUMHEH TMpe/ICTaBICHHs O B3aUMOTMPEBPAIICHUAX YHEPTUU U 00 HBOIIOIUU BEIIECTB B MPHUPOJIE,
0 TYTSIX PEIICHUs TJIOOAIBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HSHEPTreTUYECKOM, TUIIIEBOM M KOJIOTHUUECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alliil BO3MOXHOCTEH s camMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00IIel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBINIJIEHUS ¥ TBOPYECKUX CIOCOOHOCTEH
00y4aromuxcsi, HABHIKOB UX CaMOCTOSITEIbHON Y4eOHOI 1eATeNbHOCTH, SKCIIEPUMEHTANBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TarioM B (hOPMUPOBAHUU
€CTECTBEHHO--Hay4YHON IrpaMOTHOCTH 00YYaOIIUXCS;

crocoOcTByeT (OPMHPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHWSAM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B JKOJOTUYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HanpaBieHUs B 00yUYeHUU XMUMHU OOECTICUUBAIOTCS CIEMUPUKON ComepKaHMUs
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TIENarorTHYecKd aJalTHPOBAHHBIM OTPAXKEHUEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI OPUEHTUPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHH XUMHUU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATHH OPTaHUYECKOW XUMUMU.

CtpykTypa coaepkaHusi IPOorpaMMbl 10 XUMHH cOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoAa K e€ uaydenuto. ConaepxaHue CKIAAbIBACTCS U3 CHUCTEMbl MOHATHH O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHSATUH O XuUMHUYeckod peakiuu. OOe 3TH CHCTEMBI



CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHSl 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XHUMHH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AIIEKTPOIUTHIECKON JUCCOIMALIMH BELIECTB B PACTBOpAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUUYECKU IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHne mporpamMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHue xumun
IPOUCXOAUT C MPHUBJICYECHHUEM 3HAHUNW W3 paHee M3YUYEHHBIX YYEOHBIX IPEAMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Ipu u3ydeHHH XUMHUH POUCXOTUT POPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAyKU
KaKk 00JIaCTU COBPEMEHHOT0 €CTEeCTBO3HAHUS, MPAKTUYECKON NEATEIBHOCTH YeIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3ajaya Y4eOHOTrO MpeaMETa COCTOMT B
(OpMUPOBAHUM CHUCTEMBl XMMHUYECKHX 3HAHMW — BaXKHEMIIMX (PAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUN, AOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, S3bIKa
HayKH{, B MPUOOIIEHUHN K Hay4YHbIM METO/aM MO3HAHUS MPU MU3YyYEHHUU BEIIECTB M XMMHUYECKHX
peakuuii, B GOpMUPOBAHUM U Pa3BUTUU MO3HABATEIbHBIX YMEHUN M UX NPUMEHEHUHU B yueOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHOM KHU3HH.

[Ipy n3ydyeHUM XUMHHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHUs BakKHOE 3HAYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

—  (QopmMupoBaHHME  MHTEJUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO pEIIeHHH, CIIOCOOHOMN
a/IalITUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

— HAamnpaBJIECHHOCTh OOyUYEHHUS Ha CHCTEMaTHYEeCKOe MpHOOIIeHHEe OOydarolmmxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4HbIM  MeETOJaM  IO3HaHUS,
(bOopMHPYIOLTUM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OO0YYarOIIUMUCS OIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (opmupoBanue o0mei (GyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B
TOM YHCJIE YMEHHUI OOBACHATH M OLEHUBATH SIBJICHUS OKPY)KAIOILIET0 MUpPa, UCIOJIb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue Yy O0OydYalOIIMXCAd TyMAaHUCTUYECKHX OTHOIIEHUH, IOHUMAaHUS
[IEHHOCTH XMMHMYECKUX 3HAHUHU I BHIPAOOTKU HKOJIOTHUECKH IeJIecO00pa3HOro MoBeIeHHs B
OBITY W TPYAOBOH JAEATEILHOCTH B LEISIX COXPAHEHHUS CBOEro 3[0POBbS M OKpY’Karollei
MIPUPOAHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTeH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOGHHS OOIICYEIIOBEUECKUX I[CHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIIS U HANTPABIEHHOCTH JTaJIbHEUIIIET0 00yUICHUSI.
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OO1mee Yruciio 9acoB, OTBEIEHHBIX JUISI H3YUEHUSI XUMHUKM Ha YPOBHE OCHOBHOTO OOIIIET0O
oOpa3oBanus, cocraBiseT 136 dacoB: B § kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Posib XMMUM B KU3HU YelOBEKa. XMMHS B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBoWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThl. CHUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas (opmyrna. BaJeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonunuectBo BemectBa. Mosb. MossipHass macca. B3auMocBsA3b KoJIMuecTBa, Macchl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusznyueckue U XUMHUYECKUE SIBICHUS. XUMHYECKas peakius ¥ e€ Mpu3HaKu. 3aKOoH
COXpaHEHMsI MACChl BEIIECTB. XuMuueckue ypaBHeHus. Kinaccuduxanus XUMHUUECKUX peakiui
(coenMHEHUs, PA3NOKESHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYJI0M, MpaBUiiaMu pabOThl B TaOOpaTOpUu U MpUEMamMu
oOpartieHus ¢ 1abopaTopHBIM O0OpYIOBAaHUEM, HU3YUYCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0IeHHEe (PU3HUECKUX (TIJIaBICHHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOM) SBJICHHM, HaOII0IeH e
W ONHCaHWe TMPU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuuid (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
pasleneHuss CMecel: C TOMOINIBI0 MarHuTa, (UIBTpOBaHWE, BHIMAPUBAHUE, JAUCTHILUISALINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TMOBAPEHHON COJHM, HAONIOJCHHE W ONHCAHUE
pEe3yNbTaTOB MPOBEJAEHUSI OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsT MAacCChl, CO3JaHuE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopoa — 3JeMeHT U IIPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peaklud TOPEHHUS).
Okcuapl. Ilpumenenue xucimopona. CrocoObl MOMydeHHsS KHUCIOpoJa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TernoBoit 3¢ddekr xumuyeckoi peaklunu, TEPMOXMMUYECKHE YpaBHEHHS, HK30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bomopon — snemeHT u mpocTtoe BemiecTBO. HaxokaeHue BoAopoAa B IMPUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

Mosipablii 00bE€M ra30B. Pacu€Thl Mo XMMHUYECKUM ypaBHEHHUSIM.
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®dusunyeckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HacwliieHHBIE M
HEHACBILIEHHbIE pacTBOphl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pactBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAe. 3arpsi3HEHUE NPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHenwit. Okcunpl. Kiaccudukanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. PU3NUECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuioB.

OcHoBanus. Krnaccudukanusi ocHOBaHM: HIENOYM M HEPACTBOPUMbBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnorel. Knaccudukamus kucnor. Homenknatypa kucnor. Dusmueckue u
XUMHUYECKHE cBoWcTBa KUCIOT. P aktuBHOCTH MetaiioB H. H. Bekerosa. [lonyuenue kucior.

Conu. Homenknatypa coneil. @usndeckue 1 XuMHUecKkue cBoiicTBa coseil. [lonyuenue
COJICH.

I'eneTnueckas cBsI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COCITMHEHUM.

Xumuueckuii 3xcnepumenm:

Ka4eCTBEHHOE OINPEIEICHUE COJACPKAHMS KHUCIOpPOJa B  BO3AYyXE, IOJydYEHHUE,
coOupaHue, paclio3HaBaHWE U H3yYEHUE CBOWCTB KHUCIOpOJa, HAOIIOJAECHHE B3aMMOJCHCTBUS
BEIIECTB C KHCIOPOJAOM M YCJIOBHSI BO3HMKHOBEHHUS M MpPEKpalleHus TopeHus (moxkapa),
O3HaKOMJIEHHE ¢ o0pa3lamMM OKCHJOB M ONHCAaHUE HUX CBOMCTB, MOJy4eHHE, COOMpaHHe,
pacro3HaBaHME M H3Y4YEHHME CBOICTB BOJOpojaa (TOpeHHe), B3auMOJEWCTBHE BOAOpOAa C
okcuaoM menu (II) (Bo3MOXHO uCHONB30BaHME BHJIEOMATEpPHANIOB), HaOMIOJeHUE 00pa3lloB
BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEI0BaHHE OCOOEHHOCTEH pacTBOpPEHHs BEIIECTB C
pa3IMYHON pPacTBOPUMOCTHIO, NPUTOTOBJIIEHHE PACTBOPOB C OMPENCIEHHON MacCcOBOM JoJiei
pacTBOPEHHOIO BEILIECTBA, B3aMMOJCIHCTBHE BOJABI C MeTaUIaMM (HAaTpUEM M KaJbI[HEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB), HCCIIEIOBaHUE OOpa3llOB HEOPTaHWYECKUX
BEIECTB Pa3MYHbIX KIACCOB, HAOMIOJEHUE M3MEHEHHs] OKPACKU HHIMWKATOPOB B PacTBOpPAX
KUCJIOT U LIeJIouel, n3yueHue B3aumoaeicTust okcuaa meau (1) ¢ pactBopom cepHO KUCIOTHI,
KHCIIOT C METAJJIaMH, PEAKUUHA HEWTpalIu3aluy, IOJIy4EHHE HEpPAaCTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJIHOTO MeTajlla IPyruM M3 PAacTBOpa COJIM, PELIEHUE SKCIEPUMEHTANbHbBIX 3a/1a4
1o TeMe «BakHelMe Ki1acchl HEOPraHMUECKUX COEAMHEHUID.

Ilepuoanyeckuit 3akon u Ilepuoauyeckas cucrema xuMu4eckux d1ementos /1. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKM KIACCH(PUKAMKU XUMHYECKHX dJeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENBHBIE METAIUIBI, TaJIOTEHbl, HHEPTHBIE I'a3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmonnueckas cuctema XUMHYECKHMX 3ieMeHToB JI. .
MenneneeBa. Koporkomepuoanas W JumMHHONEpuoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombel. Onexktponsl. CrpoeHne
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepUCTHKa XHMHMYECKOIO DJJEMEHTAa [0 €ro IIO0JIOKCHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH  W3MEHEHHs  paguyca  aTOMOB  XMMHMYECKHX  DJIEMEHTOB,
METAIIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO I'pyNIaM U epHoam.

3nauenue Ilepuonnueckoro 3axkoHa u llepuonnueckoil cuUCTEMBI XMMHUYECKHX
JJIEMEHTOB JJIs Pa3BUTHUA HAYKU U npakTuku. [I. 1. MenneneesB — y4€HbII U IpaXKIaHUH.

Xumnueckass  cBs3b.  KoBaneHTHas — (mojsipHas M HEMNOJSIpHAs)  CBA3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VIoHHAas1 CBSI3b.

Crenenp okuciaeHusi. OKHUCINTENbHO--BOCCTAHOBUTENbHbIE peakuuu. [Ipoueccel
OKHCJICHHS U BOCCTaHOBJICHHs. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCUIA
IIMHKa C pacTBOpaMHU KHCJIOT U ILEJI0YEH, IPOBEIECHUE OIBITOB, WILIOCTPUPYIOLIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU (TOpeHHe, peaKlui pa3iokKeHus, COeAUHEHHS).

Mesicnpeomemmnie céasu

Peanuzanuss MeXnpeaIMETHBIX CBA3€M Npu M3yYeHMM XMMHMM B 8  Kjacce
OCYILIECTBJISIETCSl Y€pe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHbBIX IOHSATHM, Tak U
NOHSTHM, SBIIAIOIIUXCS CHUCTEMHBIMH [UIsl OTHCIBHBIX IPEAMETOB E€CTECTBEHHO--HAYYHOI'O
LUKJIA.

OOmre ecTecCTBEHHO--HAY4YHBIC TMOHSTHSA: HAYYHBIH (DakT, THUMOTe3a, TEOpHs, 3aKOH,
aHamM3,  CHHTE3,  Kiaccu(uKkauusi,  NEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusuka: marepus, aToOM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, JJEKTPUYECKHH 3apsi, BELIECTBO, TeNO, O0BEM, arperarHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUUYMHBI, €IUHHUIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: porocunTes, npixanue, ouocgepa.

I'eorpadusa: armocdhepa, ruzpocdepa, MuUHEpabl, TOPHbIE MOPOJbI, IOJIE3HbIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeECKasi peaKIust

[lepnonnueckuit 3akoH. Ilepumonnueckass cucrema XuMuYeckux dnemeHToB JI. WM.
MenneneeBa. CTpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalblUs M UX COEAVWHEHMH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XMMHYECKOW CBA3U. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT TUINA KPHUCTAUIMYECKON PEMIETKM W BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BELIeCTB. XMMHUYECKHE CBOICTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHYECKUX PeaKIMii O Pa3IMYHbIM MTPU3HAKaM (110 YHUCITY U COCTaBYy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TeIIoBoMY 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacCTHIO KaTaau3aTopa). JK30- U
SHIOTEPMHUUYECKHE PEAKIIMH, TEPMOXMMHUYECKHE YPABHEHU.

[Tonatue o ckopocTH XUMHUYECKOil peakuuu. [ToHsTHE 00 0OPAaTUMBIX M HEOOPATHUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. Ilonstue o



karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOphl, BIHAIOIIKME HA CKOPOCTh
XUMHUUYECKON pEeaKLMK U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCINTENFHO-BOCCTAHOBUTENIBHBIE PEAKIMH, 3JICKTPOHHBIA OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENIBHO--BOCCTAaHOBUTEIBHBIX
peaKMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust JIEKTPOJIUTUYECKOW  JUCCOLMALMU. OJEKTPOJIUTBI U HEIJIEKTPOJIMTHI.
Karnonsl, annoHbl. MexaHu3M OuCCOLMALUMU BEIIECTB C PA3IMYHBIMU BUAAMH XUMHYECKOMN
cBsi3u. Crenenp auccounanyy. CuibHbIe U cl1a0ble 2JIEKTPOIUTHI.

Peakiun noHHOrO oOMeHa. Y cil0BUs NPOTEKAHUS PEaKLUi HOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeJCTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEHHbIE peakiuyd Ha HWOHBI
[TonsiTvie 0 TUAPONIN3E CONIEH.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHUE C MOJIEISIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, UCCIIEI0BAaHUE 3JIEKTPOIIPOBOJIHOCTU PACTBOPOB BEILIECTB, MpPOLECCa TUCCOLHUALUN
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEJICHME ra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX [PUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiUil (rOpeHue, peakiuH pa3iokKeHUs, COEAMHEHUs),
pacro3HaBaHHE HEOPraHWYECKUX BELIECTB C IOMOIIbI0 Ka4eCTBEHHBIX pEaklUUd Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTtayibl 1 MX coOeIHHEHHSA

OOmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHue U (u3MUEecKHe CBOICTBa IMPOCTHIX BEIIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBogopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, MOJy4YeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHU3M 4elloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

Obmas xapakrepuctuka 3yeMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3NYecKHe CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KHUCIOT M crenuduyueckue). XUMHYECKUEe pPeaklluu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. I[lpumenenue
cepHol kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ CcoelMHEHUH B TpupoAe. XUMHUUECKOE 3arps3HEHHE OKpYyXKawllehd cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLEHUS.

OO6mrast xapaktepuctuka 37aeMeHTOB VA-rpymnmbl. OCOOGHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, pacHpoCTpaHEHHWE B HpUpoie, (QU3UUEecKue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYeCKHUe
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUS, UX (PU3NUYECKHEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IMOJIyYEHUE,
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du3nveckue W XHMMHYECKHE CBOMCTBa (0OIIME KaK TPENCTAaBUTENs Kilacca KHCIOT |
cneuuduyeckne). Mcnonapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcupa dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrepuctuka sneMeHToB |VA-rpynmnel. OcoOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUA. YTJEepo/l, aJUIOTPOIIHbIe MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XUMHUIECKUe cBoicTBa. Ancopomus. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBIL,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTEe3a TI00aIbHOTO MOTEIVICHHUs KIMMaTa, MapHUKOBBINA 3QQeKkT. YTonbHas KUCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ kKapOOHaTOB B OBITY, MEIWIIMHE,
MIPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHMSIX YTiepoaa
(MeraH, »TaH, OSTWIEH, alETWIEH, ATaHOJ, IJIMIEpPUH, YyKCycHas Kkuciora). llpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TNepepaboTKu
(OeH3uH), uX poJyib B OBITY M IPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIOTMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — W HMX pOJIM B KH3HU 4YelOBeKa. MarepHalbHOE EIHUHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COCIUHEHHH.

Kpemuuii, ero ¢usnyeckue M XHMHUYECKHE CBOWCTBA, INOJyYE€HHUE M NPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHUEBOM kucnoTe. CUITUKATHI, UX UCIIOJIb30BaHNE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEeHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue o00pa3loB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSHOH  KHCIIOTHI,
IPOBEJCHNE KAueCTBEHHBIX peaklUMid Ha XJOPUI-UOHBI M HAOMIOJEHHE MPHU3HAKOB MX
MPOTEKaHHUs, ONBITHI, OTpa)karolue (QU3NYECKHe W XUMHUYECKHE CBOICTBA TajlOT€HOB U HX
COEMHEHUN (BO3MOXKHO UCIIOJNIb30BaHUE BHEOMATEPHANOB), O3HAKOMIIEHHE C OOpas3laMu
XJIOPUAOB (TaJIOTEHUJIOB), 03HAKOMIIEHHE C 0Opa3laMu cepbl M €€ COeTUHEHUSIMHU (BO3MOMKHO
WCIIOJIb30BaHNWE BHUCOMATEpUAJIOB), HAOMIOJEHHE TIpoliecca OOyriauBaHUS caxapa T0J
JIEMCTBUEM KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4EHHE XHMHYECKUX CBOMCTB
pa30aBICHHON CEepHOW KHUCIOTHI, MPOBEICHHWE KAUYeCTBEHHOW peakIMu Ha Ccylnb}ar-uoH u
HaOMo/IeHe TpU3HaKa e€ MPOTEKaHWs, O3HAKOMIJICHHE ¢ (PU3MYECKHMMH CBOWMCTBaMHU a30Ta,
dochopa W uX coeauHEeHUN (BO3MOXHO HWCIOJIB30BAHUE BHJACOMATEpUaAoOB), oOpazmamMu
a30THBIX U (ochHOpHBIX yAOOpeHHH, TOJIydeHHe, cOoOMpaHue, pacro3HABaHWE U H3y4YEHUE
CBOICTB aMMHaka, MPOBEJCHHE KAueCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocdaT-uoH u
M3y4YECHHUE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJCUCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI
C MeJbI0 (BO3MOYKHO MCIOJB30BaHUE BHUIEOMATEPUANIOB), U3YUEHHUE MOJEIEeH KPUCTAIUTMUECKUX
peméTok anmasa, rpadura, GpyinepeHa, 03HaKOMIICHHE C MPOIIECCOM aJCOPOITMU pacTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM IPOTHUBOTA3a, IMOJNy4eHUE, COOUpaHUe,
pacro3HaBaHWE U U3yYeHUE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE Ka4eCTBEHHBIX PEaKIui Ha
KapOOHAaT M CHJIMKAT-MOHBI M M3y4YEHUE TNPU3HAKOB MX MPOTEKaHUs, O3HAKOMIIEHHE C
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MPOAYKIHMEW CHIMKATHOW IMPOMBIIIJIEHHOCTH, PEHIEHUE SKCIEPUMEHTANBHBIX 337ad 0 TeMe
«BaxHenmme HeMeTaluIbl U UX COSIUHEHUS».

MeTa/uibl ¥ UX COeIMHEHUS

OOmiasi xapakTepUCTUKa XHUMHMYECKHUX DJJIEMEHTOB — METAJUIOB Ha OCHOBaHUM UX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckas CBs3b M METAJUIMYECKas KpUCTaUTMuecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HampsbDKeHUH MeTaioB. Du3MuecKue U XUMHUYECKHe
cBoiictBa MetayioB. OOmmMe cnocoObl MoxydeHuss MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyryH, AOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[lenounsie MeTauibl: nojoxenue B [lepuoanueckoil cucreMe XMMUYECKUX JIEMEHTOB
. Y. MenneneeBa, CTpOEHUE X aTOMOB, HaXOX/JeHUE B npupoae. Puznueckre U XMMUYECKUe
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[IlesrouHO3eMENbHBIE METAUIBI MarHui M KalubLWi: IosoxkeHue B llepumogmyeckon
cucreMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoeHHE UX aTOMOB, HaXOXKICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

Amomunuil: nosnoxxenue B Ilepuogmdeckoil cucreMe xumudeckux anemeHTtos 1. M.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoae. Ousznyeckue U XUMUUECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Kenezo: mnonoxenne B llepmoamueckorn cucreme xumuyeckux siiemeHToB I, U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUe B npupoze. dusnyeckue u XUMUUECKHE CBOWCTBA
xkene3a. Okeuawl, Tuapokeunsl U conu skenesa (II) m xenmesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O00pa3llaMH METAJIOB U CIUIABOB, UX (PU3MUYECKHUMHU CBOWCTBaMH,
M3YYEHHE PE3yIbTAaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOJIh30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOM (BO3MOYKHO UCTOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs 3JKee3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHWE  BUIEOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [TMHKa, xene3a (I1) u xenesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJiisg ¥ KaJbIus (BO3MOXKHO WCIIOJIB30BaHUE BUIEOMATEPUAIIOB), UCCIIETOBaHNEe aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCHIA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeline MeTasulbl U UX COSUHEHUSD.

XuMHus M OKpYyKaUias cpeaa

BemectBa w Marepuansl B INIOBCETHEBHOM JKM3HM 4eJoOBeKa. be3omacHoe
WCITOJIH30BAaHNE BEIIECTB M XUMHUYECKUX peakmuii B ObITy. IlepBas moMoIs mpu XUMHUYECKHUX
0’KOTrax U OTPaBJICHUSX.

XUMHYECKOEe  3arpsi3HEHHE  OKpYyXarlied cpeabl  (mpenenbHas — JAOMyCTHUMAas
KOHIIeHTpanus BemecTs, nainee — [1/1K). Poib Xxumun B penieHun SKOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB MaTepualioB (CTEKJIO, CIUIaBbl METAIUIOB, MOJWMEPHBIE
MaTepuabl).

Meostcnpeomemmnuwie ceasu



Peanuzanmss MeXnpeaMeTHBIX CBSI3€M MOpW  HM3YYeHUM XUMHM B 9  Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
HOHHTHﬁ, ABJIIOINUXCA CHUCTCMHBIMH  UIA  OTACJIBHBIX MIPEAMCTOB CCTCCTBCHHO--HAYYHOI'O
UK.

OO0mue ecTeCTBEHHO-HAY4YHBIE MOHATUSA: HAay4HbIH (DaKkT, TUmores3a, 3aKOH, TEOPHS,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHHUE, MOICITb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Oduzuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DSJEKTPUYECKHM 3apsii, MNPOBOAHHUKH, MOJYIIPOBOJHUKH,
TVRJICKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHHME BEIIECTBA, Tas,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUITMYECKAs pEMIETKA, CIJIaBbl, (U3HUECKUE BEIMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3 11, COHIIE.

buonorus: ¢orocunres, npixanue, 6mochepa, IKocucTeMa, MUHEpaIbHbIE yI00OpEHMUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdhepa, rtumpochepa, MUHEpATBI, TOPHBIC TOPOMBI, TOJIE3HBIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHMs
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHMsI XUMUHU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHON JIEATENHHOCTH B
COOTBETCTBUM C  TPAJAULHMOHHBIMU  POCCHMCKMMHM  COLMOKYJIBTYPHBIMM W JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpPaBUIaMU U HOpPMaMM NOBEJICHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIN3aLUN O0yUYaIOLIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPaXKarOT TOTOBHOCTH OOYYaOIIMXCSl PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LICHHOCTHBIX OPHEHTALlUM M PACIIMPEHUE OIbITA JIEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
HAayyHOMY HAcCJIEIMI0, TOHUMAaHWs 3HAYEHMs XMMHUYECKOM HAyKM B JXM3HU COBPEMEHHOIO
o011ecTBa, CIIOCOOHOCTH BIA/IeTh JAOCTOBEPHOM HMH(pOpMaIMeld O MepeloBbIX JTOCTHKEHUSX U
OTKPBITHUSIX MHUPOBOM M OTEUYECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00
YCTpONCTBE MHpa 1 00IIIEeCTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

IIPEJICTABICHNUS] O COLMAIBbHBIX HOpMax M NpaBHIaX MEKIMYHOCTHBIX OTHOIIEHUN B
KOJJIEKTHBE, KOMMYHHUKaTHUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO TMOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKONM W JPYruX BUAAX JAEATEIbHOCTH, T'OTOBHOCTH K
pa3sHOOOpa3HOI COBMECTHOM J1€ATENILHOCTH MPHU BBHIIOJHEHUN y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHUIO U B3aMMOIIOMOILM B IpoLEecce 3TON y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M IOCTYNKM CBOMX TOBapHILEHd C IO3MIHMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IMOCIEACTBUMN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:
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MHUPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE U XUMHYECKOH peakiui,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJISIIOLIME OCHOBY JUIsS
MOHMMAHUS  CYNIHOCTH HAYYHOW KapTHHBI MHpa, NOPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJIOBEeKa C MPUPOAHON CpeAod, O poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEJIbHbIE MOTHBBI, HANPaBJICHHBIC HA MOJYYEHHE HOBBIX 3HAHMM 1O XUMUH,
HEOOXOMUMBIC JIJIsi OOBSCHEHUS HAOJIOJaeMbIX TMPOIECCOB U SIBICHUN, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpPaTypod, MOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

MHTEpEC K O0yYCHHIO U TO3HAHMIO, JIIO003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B TajbHEHIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTU >KW3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 30pPOBBIO,
YCTAaHOBKHM Ha 3J0pOBbI 00pa3 JKW3HHM, OCO3HAHUE MOCIEACTBHUI U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojis, HApKOTHKOB, KYpEHHS), HEOOXOAUMOCTH COOIIOICHUS
npaBwI 0E30MaCHOCTH TPH OOpAIIEHHUH C XMMHYSCKHMH BEIIECTBAMHU B OBITY W pEaIbHON
KU3HH;

5) Tpy/10BOr0 BOCHIUTAHUS

MHTEpPEC K MPAKTUYECKOMY U3YUEHHUI0 Mpodeccuii U TpyAa pa3IudHOro poja, YBaKEHHE
K TpyAy U pe3yiabTaTaM TPYAOBOH IEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS
MpPEAMETHBIX 3HAHUW TIO0 XUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJOHKEHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH aIallTUPOBATHCA B MPOGECCHOHATBHOM CpEJIE;

6) 3K0JIOrHYecKOro BOCIUTAHMS

AKOJIOTMYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK HCTOYHUKY XU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHHUE IIEHHOCTH 37J0pOBOro M Oe3omacHoro odpasa
JKU3HH, OTBETCTBEHHOE OTHOIIIEHHUE K COOCTBEHHOMY (PM3MUECKOMY U MICUXUYECKOMY 3JI0POBBIO,
OCO3HAHWE IIEHHOCTU COOJIOICHHUS TIPaBUJI O€30MacHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOLIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU WU3YYCHUU XUMHH, I PelleHUs
3a/1a4, CBA3AHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAOi, AJIsl TOBBIIEHUS] YPOBHS SKOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM M MyTeH MX perieHus
MOCPEJICTBOM METOJ0B XUMUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATBLHOM MPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMeTHBIX pe3yibTaTOB BBIACISIOT 3HAYUMbIC I (POpMUPOBAHUS
MHUPOBO33pEHHUsI OOICHAYYHBIE MOHATHS (3aKOH, TEOpHSsl, MPUHIUN, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCAlbHblEe ydeOHble NEHCTBUS (T10O3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO YI€OHOU IS TEIBHOCTH.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe eliCTBUS
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ba3oBble Jlornueckue AeicCTBHA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOEHUM 3HAHMIA:
pPacKphIBaTh CMBICT XMMHUYECKUX TOHATHH (BBIIENATH HX XapakTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONb30BaTh MOHATHUS AJ1 OOBICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIacCHUPUKAIUU
XUMHUYECKHX BEILECTB U XMMHUECKUX pEaKlui, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€yKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOBI U 3aKIIOUCHUS;

yMEHHE IPUMEHATDH B MPOLECCe TO3HAHUS MOHITUS (MPEAMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MpPeoOpa3oBHIBATH LIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMu4ueckas ¢GopMylia M ypaBHEHHE XUMHUYECKONW pEakiuu — TMpU pElIeHud YydeOHO-
MO3HABATENIBHBIX 33/a4, C Y4€TOM OJTHX MOJEIbHBIX NPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKM H3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
MPOTUBOPEUHS B U3y4aE€MBIX IIPOIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABICHHbIE BOIPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHHIA;

IpUOOpETEeHUE OMbITA M0 MUIAHUPOBAHHIO, OPTaHU3AlMKU M MPOBEICHUIO YYEHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 332 XOJJ0M MpOIlecca, CAMOCTOSATENBHO MPOTHO3UPOBATh €r0
pe3ynbTar, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOHMpaTh, aHAJIW3UPOBATb U HMHTEPHPETUPOBATH HH(OPMALMIO PABITUYHBIX
BUJIOB M (OPM NPEACTABICHHUS, IMOJY4aeMyI0 M3 pa3HbIX HCTOYHHKOB (HAy4HO-TIOMYJISIpHas
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAILINIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METO/IbI M 3alIPOCHI PU MOUCKE U 0TOOpe MHPOpMaAUU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BBIOJHEHUS YY€OHBIX U MO3HABATEIbHBIX
3aJa4 ONpeAe’EHHOro TUIlA, TPHOOPETEHHE OMbITa B 00JACTH UCHOIb30BAHUS HHPOPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIAJCHUE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpencTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCIOJb30BaTh U aHAIM3MPOBATH B Ipoliecce Yu4eOHOH M HCClen0BaTeIbCKON
JEeSTeNIbHOCTH UH(POPMAIIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEJIbCKOT0 X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON Cpebl.

KomMyHHUKaTHBHBbIE YyHHBepcalbHble Y4eOHbIe qelicTBUA:

yMEHUsl 3a7aBaTh BOMPOCH (B Xo0jA€ Auanora W (WIM) AUCKYCCHHM) IO CYIIECTBY
oOcyxxmaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4uu;

YMEHUSl TPEACTABIATH IOJyYCHHbIE pE3yAbTaThl IO3HABATENBHON JEATENbHOCTH B
YCTHBIX U MHUCBMEHHBIX TEKCTaX; AeNaTh MPE3EHTALNIO Pe3yJbTaTOB BHIIOIHEHUS XUMHUYECKOTO
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JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITa, JA0OpPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

yMEHUS y4eOHOTo COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHON MO3HABATEIILHON 1
UCCIICI0BATEIbCKON JIEATENbHOCTH NPU PEIIEHHHM BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE ydéra
OOIIMX MHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYyXIeHHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JCHCTBHIA, ONpEeICHIE KPUTEPUEB 10 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE  CAMOCTOSITEIbHO  ONpeNeNaTh  LeNu  JEATeNIbHOCTH,  IIJIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTD,
BbIOMpaTh Hambonee 3(dexkTuBHBIE CrOCOOBI pemeHUs] Y4eOHBIX M I03HABATEIbHBIX 33734,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOpUTM JIEHCTBUHA NpHU
BBIIOJIHEHUM 33JaHUN C y4y€TOM IOJy4YeHMs] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMAX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOIO pe3ysbTaTa 3asBJICHHON 1LIeMu,
YMEHHUE HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUH 3a/IaHHM.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pE3yJIbTAaTOB IO OCBOCHHMIO OO0S3aTENIbHOTO COJAEpIKaHUs,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell mporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
0o0yJaromuMUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIIOCOOBI JeHCTBHH, crenuduyecKue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTalnu, IPpeodpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyueHus B 8 kj1acce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

. pPacKpbIBaTb CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSATHI: aTOM, MOJEKYIa,
XUMHUYECKMM 3JEMEHT, IPOCTOE BEIIEeCTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAA U
HEOJHOPO/HAs1), BAJICHTHOCTb, OTHOCHTEJIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHMHYECKOTO 3JEMEHTa B COCIMHEHHH,
MOJIIpDHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHHSI, XMMHYECKasi peaKIys, KIACCH(PHUKAIMS PEaKIii: peakui COSIWHEHHs, PEaKIHu
pas3yIoKEHUs,, PeaklUu 3aMEelICHUs, PeaklMu OOMEHa, 5K30- U JHJOTEPMUYECKHE peakiui,
TETIOBON (P PEKT peakluu, sIpo aToMa, SJIEKTPOHHBIN CJI0H aToMa, aTOMHasi OpOUTaIb, paguyc
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS M HEMOJISIpHAsT KOBAJICHTHAS CBs3b, MOHHAS CBSI3b, WOH,
KaTHOH, aHWOH, PacTBOP, MaccoBas J10J BELIECTBA (IIPOLIEHTHAs! KOHIIEHTPAI1s) B paCTBOPE;

J WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHSATHH W TPHUMEHSTH
9TH TIOHATHS TPH ONMCAHUH BEIECTB U MX TPEBPALICHUI;

J UCTIOJIF30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHUS (POpPMyIN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

J OTIpEeNeNATh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COSINHEHHSIX, CTCIICHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIICKHOCTD BEIIECTB K ONPeAIEHHOMY
KJaccy COeAMHEHUH 1o Qopmynam, BUA XHMHYECKOW CBS3M (KOBaJeHTHas W HOHHas) B
HEOPraHMYECKUX COEUHEHUSX;

J packpeiBath  cMbicn  Ilepumonmmueckoro 3akona JI. WM.  Menneneesa:
JIEMOHCTPUPOBATh MOHMMAaHUE MEPUOJUUECKON 3aBUCUMOCTU CBOMCTB XMMHMUYECKHX 3JIEMEHTOB
OoT ux nosoxkeHuss B Ilepuoauueckoll cucremMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YU€HUSs, 3aKOHa ABOTapo;
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J ONHKCBHIBATh M XapaKTepu3oBaTh TabmuuHylo (opmy Ileproguueckoil CHUCTEMBI
XMMHUYECKHX JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas MOArpynna (A-rpymna)» U «no0odHas
noarpynna (b-rpynmna)», Manbsie u OOJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
umerotes B tabnuue «llepuoanueckast cucteMa xuMmudeckux >nementoB /I, M. MenaeneeBa» ¢
YHCJIOBBIMM XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsn
A1pa, 001Iee YKCIIO IEKTPOHOB U PACHPEENICHUE UX IO JIEKTPOHHBIM CIIOAM);

J KJaccu(uUUpoBaTh ~XUMHMUYECKHE DJIEMEHThl, HEOpPraHWYEeCKHE BEIIECTBa,
XMMHUYECKHE PEeaklUu (110 YMCIy U COCTaBy YYaCTBYIOLIUX B PEAKLUHU BELIECTB, IO TEMJIOBOMY
dbdexry);

J XapakTepus3oBaTh (ONUCBHIBaTh) OOLIME XMUMHMYECKHE CBOICTBA  BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXAAasi ONUCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUU
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUI;

J IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O
COCTaBa, BO3MOKHOCTH ITPOTEKAHNSI XUMUUECKHUX IIPEBPAICHUN B Pa3JIMYHBIX yCIOBUIX;

J BBIUNCIISITH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYKO MacChl BEIIECTB,
MacCOBYIO JOJII0 XMMHUYECKOI'0 3JeMeHTa 1o (GopMyse COeAMHEHUS, MaCCOBYIO JOJIO0 BEIIECTBA
B PAcTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

o IIPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTEIIBHON JEATEIBHOCTH — aHalu3 |
CHHTE3, CpaBHEHME, 000OIIeHHEe, CUCTEeMAaTH3alMI0, KIACCU(pUKAINIO, BbIABICHUE NMPUYUHHO-
-CIE/ICTBEHHBIX CBSI3€ll — U1 UM3YYEHHs CBOICTB BEIECTB M XHUMHUYECKUX peaklui,
€CTECTBEHHO-Hay4YHbIE METOJbl IO3HAHUS — HaAOIOJIEHUEe, W3MEpPEHUe, MOJEINPOBaHUE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

. cleoBaTh IpaBWJIaM IOJIb30BAHUSA XMMMUYECKON MOCyIod U J1abopaTOpHBIM
o0opyIoBaHMEM, a TakKe IpaBWiIaM oOOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLUSAMHU 110 BBIOJHEHUIO J1a0OpaTOPHBIX XHWMHYECKUX OINBITOB IO MOJIYYEHUIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), TIPUTOTOBJICHHIO PACTBOPOB C
onpeAes€HHON MacCOBOM JOJIEM pacTBOPEHHOTO BEHIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI 10 PAcHO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
UH/IUKAaTOpPOB (JIakMyc, GeHOIPTaTICHH, METUIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSI YMEHHI:

J pacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TMOHATHUN: XUMHUYECKUH DJIEMEHT,
aTOM, MOJIEKYJIa, UOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKas pEaKlUMs, XUMHUYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIIPHBIH 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEAaKIMd HOHHOrO OOMEHa, KaTajlu3arop, XUMHUYECKoe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMble pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuyu, OKUCIHUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJlJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKasi CBS3b (KOBaJIEHTHAs, MOHHAs, METAJUTMYECKasi), KpUCTAJUINYECcKas
peIIETKa, KOPpPO3US METAUIOB, CIUIABBI, CKOPOCTb XHUMHYECKONM pEaKLHH, MPEeaeabHO
nonyctumas konueHtpanus [1JIK Bemectna;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX IMOHATUH M IPUMEHATH
9TH MOHATHS NPU ONMCAHUU BEIIECTB U UX NPEBPALLEHUI;

o UCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY Ul COCTaBJIEHHS (DOPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;
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J ONpEACNATh BAJICHTHOCTb U CTENEHb OKUCIEHHUS XHMHMUYECKHUX DJIEMEHTOB B
COEIMHEHUSX pA3JIMYHOTO COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
coerHeHuH mo GopmynaM, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAs, METAJNINYECKas) B
HEOPraHMYECKUX COCAMHEHMSX, 3apsij] HOHA 1O XUMHUYECKOW Qopmylie, XapakTep cpelnsl B
BOJAHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUH, THUIl KPUCTALIMYECKOHM  pEelETKU
KOHKPETHOI'O BEILIECTBA;

. packpbiBaTh cmbicin  Ilepuonuueckoro 3akonHa JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OIUChIBAaTh M XapaKTepu3oBaTh TaOIMuHyIO (opmy
[Teproanueckoil CUCTEMbl XMMUYECKUX 3JEMEHTOB: Pa3jinyaTh MOHATUS «TJIaBHAs MOArpyINIa
(A-Tpynma)» u «mobounas noarpynna (b-rpynma)y», Manbie 1 GosblIMe EPHOABI, COOTHOCUTh
0003Ha4YeHHsI, KOTOPbIE UMEIOTCS B MIEPUOINYECKON TabIuUIE, C YUCIOBBIMHU XapaKTePUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj siApa, olliee 4uciao 3JIEKTPOHOB U
pacrpenenenue ux 1o JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHUH
CBOICTB 3JIEMEHTOB M MX COEIMHEHMH B IpeJielax MallbIX NEPUOAOB U IJIaBHBIX MOATPYIII C
Y4E€TOM CTPOCHHS UX ATOMOB;

J KJacCH(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYeCKHEe BEIIECTBa,
XUMHUYECKHE Peakiuu (110 YUCIY M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U crielU(UUecKrue XUMUYECKHE CBOMCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIUM;

o COCTaBJIATh YPABHEHMSI DJIEKTPOJUTHUYECKON IUCCOLMALMU KHUCIIOT, LIEJIOYed U
coJiel, MOJHbIE M COKpAIIEHHbIE YPaBHEHUs peaklUi MOHHOTO OOMEHa, YpaBHEHUs peakiui,
MOATBEPXKJAIOIUX CYIIECTBOBAHUE T'€HETHMUYECKOM CBA3M MEXIY BELIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

o pacKpbIBaTh CYILIHOCTb OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuii
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITHX peaKIuii;

o IIPOrHO3MPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTHM OT HX CTPOCHMS,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALICHUHN B Pa3IUYHBIX YCIOBUSX;

. BBIUNCIIATh OTHOCUTEIIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEULIECTB,
MacCOBYIO JOJIK0 XUMHUYECKOTO AJIEMEHTA 10 (opMyJie COeAMHEHUSI, MACCOBYIO JIOJIIO BELIECTBA
B PAacTBOpPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW peaKIuy;

. coOnrofaTh MpaBuUiia TMOJB30BAHUS XUMHUYECKOW TMOCYIoM U J1ab0paTOpHBIM
o0opy/i0BaHUEM, a TaKXKe IpaBuia 00pallleHHs C BEIIeCTBaAMU B COOTBETCTBUH C MHCTPYKIUSIMU
[0 BBIMOJHEHUIO JA0OPATOPHBIX XWMHYECKHUX OIBITOB IO TOJYYEHHIO M COOMpPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa M YIIIEKHCIIOro Ta3a);

. IIPOBOAMTH PpEAKLMH, NOATBEP)KIAIOLUINE KAadeCTBEHHBIH COCTAaB Ppa3INYHbIX
BEIIIECTB: PACMO3HABATh OIBITHBIM IMYTEM XJIOpUA-, OpOMHUI-, MOOUA-, KapOoHaT-, ¢docdar-,
CWJIMKAT-, Cyib(aT-, TUIPOKCHI-UOHbI, KAaTHOHbl aMMOHMS M HOHBI HM3yYEHHBIX METaJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAaHMUECKUX BEILECTB;

. MIPUMEHATh OCHOBHBIE OINEPALUM MBICIIUTEIBHON NEATEIbHOCTH — aHAIU3 |
CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHCTEMAaTHU3alUIO, BBIBICHUE MPUYHMHHO-CIEICTBEHHBIX
CBSI3€M — JUISI WM3YyYEHHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUN, €CTECTBEHHO-HAay4YHBIE
METO/bI MO3HaHWA — HaOMIoEeHUe, M3MEpEHHE, MOJACIHPOBAHUE, YKCIEPUMEHT (peanbHBbId U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HaumenoBanue pasjesos u tem KoJiuuecrso yacos JuaexkTpoHHbIe (HU(pOBbHIE) JdonmosiHuTEIbHAS
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI uHdopmanus

Paznen 1. HepBOHa‘laHLHLIe XUMHNYECCKHUC NTIOHATHUSHA

XuMUsT — BaxkHast 00J1aCTh
bubmuoreka [JOK

1.1 i 5
COTECTBOSHATIHA H TPAKTHICCKON https://m.edsoo.ru/7f41837c

ACATCIIBHOCTH YCJIOBCKaA

12 BemecTBa 1 XuMu4ueckue 15 bu6mmoreka [IOK

' peaxkiuu https://m.edso00.ru/7f41837¢

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopoa. [lonsitue 06 6 bubnnoreka [JOK

' OKCHJIaX https://m.edso00.ru/7f41837¢
99 Bonopoa.Ilondarue o kucinorax u 3 bubnnorexa [JOK

' COJIsAX https://m.edso00.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 00 5 bu6mmoreka [IOK

' OCHOBaHMAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 11 bubmuoreka [JOK

' HEOPraHMYECKUX COEIUHEHHIM https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu

[lepuonnueckuii 3aKoH 1 7 bu6nmoreka [JOK

3.1
[Iepuonnueckas cucrema https://m.edsoo.ru/7f41837c
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XUMHUYECKUX dieMeHToR /1. 1.
Menaene-eBa. CtpoeHue aToma

XUMH4YecKas CBA3b.

32 OxucaueibHo- 8 ngs?;;f:cizgﬁﬁfm%k
BOCCTAaHOBUTCIIbHBIC PCAKIIUN
Hroro o pasxery 15 fgfiﬁ:éigﬁﬁmmsn
PesepBHOe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME

17



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

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

KoanyecTBo 4acosB

Bcero

JuaexkTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

JlonoJiHUTENbHAS
uHpopmanus

Pa3zgea 1. BemmecTBO M XUMH4YeCKHEe peakuu

[ToBTOpeHue U yriydiieHne 3HaHui bubnmoreka [JOK
1.1 5
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakiuii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 bubnnoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepucTUKa XUMHUYECKUX 4 bubnuorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mras XxapakTepucTUKa XUMHUUECKIX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3oT, pochop u ux 7 Bubmorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 bubmmorexa [OK
' . PYHIEL PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25

Pa3zgen 3. MeTa/JIbI M X COCIUHEHU S
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bubmuoreka [JOK

3.1 Obmpae cBoHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 httos://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerectBa 1 MaTepualisl B )KU3HA YeJIOBEKA 3 Enbmaorexa IOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Tema ypoka undgposbie JdonmosiHuTEIbHAS
n/n Bcero oOpa3oBaTesibHbIE uHdopmanus
pecypcsl
1 [Ipeamer xumun. Posb XMMUU B KU3HA 1 bu6mmoreka [JOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1 «IIpaBuiia paboThI
3 B 1a00paTOPUH U IPUEMBI OOpAILIEHHS C 1 bubmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl bubmmoreka [JOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 Bubmmorexa LIOK
P p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnunoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U CIIOKHBIE BELECTBA 1 bubmnorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubmorexa [IOK
y7Ap ya https://m.edsoo.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 1 bu6mmoreka [OK
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Xumuueckasi popmynna. BaleHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcUTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
11 1
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B 1 bubmuoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosbs. MospHas 1 bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 1 bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUS MPOTEKAHUS 1 bubmmoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 1 bubmmoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Breraucienns konmudecTBa, MacChl BEIIECTBA 1O 1 bubmuoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS 3a1\I/ie eL:{I/I;I 1 bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneaucT. O600IeHHE 1 1 bubmorexa HOK
H AuCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme «Bemiecta 1 bubmuorexa [IOK
U XUMUYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopos — a51€eMeHT M IPOCTOE BEIIECTBO. 1

O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE) 1 bubmmorexa [JOK
poAa (peartt » TOPEHHE). https://m.eds00.ru/ff0d4614
ITousatue 06 okcugax
C11oco0BbI ITOIYYEHNS KUCI0POaa B
23 jabopaTopuu Zlqn OMLIMHGHF;{(fE)TH 1 bubnnorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 HOHATHE O TEPMOXHMMHUYECKOM yPaBHEHUN 1 bubmmorexa [IOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedThb, yroib 1 METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CIIocoObI iro 1 bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpaktrueckas padora Ne 3 o teme
26 <<1—I;0J'I eHue 1/12061/1 aHue KUCIOPOoaa 1 bubmorexa HOK
yi . p poza, https://m.edsoo.ru/ff0d4ae?
W3YUYCHHE €r0 CBOHCTBY
97 Bonopoa — anemMeHT u mpocToe BEIeCTBO. 1 bu6mmoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
dOusnuecknue U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
28 1
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [JOK
29 IT 1
OHATHE O KHCITOTax 1 COMAX https://m.edsoo.ru/ff0d50d?2
30 CrniocoOsI osTydeHus BOAOPOa B 1 bubnunoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanne BOAOPOIA 1 bubmiorexa HOK
i . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
32 Mounsipablii 00BEM ra3oB. 3akoH ABOrajpo 1 bubmmorexa [OK
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Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

33 rasa 1o ero u3BECTHOMY KOJUYECCTB 1 Bubmorexa LIOK
HoMy 4 https://m.edso0.ru/ff0d55a0
BELIECTBA U 00BEMY
Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO
34 €aKIIM1 Ha OCHOBE 3aKOHA 00BEMHBIX 1 bubmmorexa [JOK
P 1 https://m.eds00.ru/ff0d5708
OTHOIICHUH T'a30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI 1 bubmmorexa [IOK
A https://m.edsoo.ru/f0d587a
bubmuoreka [JOK
i, 11 1
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHAMKATOpPAX https://m.edsoo.ru/ffod59e2
Bopna kak pactBoputens. HacbieHHbsie u
37 HEHAaChI epHHme paCTBO bl. MaccoBas 1oJis 1 bubmmorexa [IOK
o PacTBOpBL A https://m.eds00.ru/ff0d5b40
BEIIECTBA B pacCTBOpE
[IpakTuueckas padora Ne 5 o Teme
38 «[IpuroToBiieHHE pacTBOPOB C ONPEACIEHHON 1 Bubmmorexa LIOK
p N N P p pelt https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
39 KontponsHast padora Ne2 o treme 1 bub6nuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmorexa [IOK
40 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue n XMMHUYECKHE CBOMCTBA
41 KHMCIJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 Bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIaccU(pUKAIIHS, 1 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA 1 bubnnoreka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, 1 bu6mmoreka [OK
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HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT 1 bubamorexa LOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI 1 bubnunoreka [JOK
IIOJIyYEHUS1, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1 bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'enernueckas cBsI3b MEXKAY KJaccamMu 1 bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O00011IeHIE U CUCTEMATU3aIU 3HAHUI 1 https://m.edsoo.ru/00adach?
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE 1 bubmmorexa [IOK
KJIaCChl HEOPTraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
o1 XUMHUYECKHX 1eMeHTOB. [loHATHE 0 Tpynmnax 1 bubmmorera LOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cnfTeMI; XUMHYECKUX 3neMeETo:: . . 1 bubmmorexa [TOK
https://m.edsoo.ru/00ada52c
Menneneena
bu6nroreka [IOK
>3 Heprtozet, rpymrst, MOArpyIIb 1 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. 1 bubnmnoreka [JOK
N3otomnsr https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB
55 aneMmeHToB llepuonnueckoii cucremsr /. 1. 1 bubmmorera LHOK

Menneneesa
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

. bubmuoreka [JOK
56 ero noyioxxeHuto B [leproaudeckoit cucteme 1
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
S7 a3BUTHS HAyKu U npaktuku. [{. U 1 bubmoreia OK
p YK . p . A https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIN, IEAAror U rpakJIaHuH
DJIEKTPOOTPULIATEIILHOCT AaTOMOB bubnnoreka [JOK
58 1
XHUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Honnas xumueckas cAsp 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMHUYECKasa CBI3b 1 bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHnast HeronsapHas XxuMudeckas CBsI3b 1 bubmorexa [IOK
p https://m.edsoo.ru/00adaah9
bubmuoreka [JOK
2 1
6 Crenens, okuCIeHus https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 bubmmorexa [TOK
peaxi https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 https://m.eds0o.ru/00adb076
65 KontponsHast pabora Ne4 o teme «CtpoeHue 1 bubnuorexa [JOK
aToma. XUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE U 1 bub6nuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHrlIit ypok. O6001ICHNE U 1 bubnmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O60011eH1E 1 1 bubnuorexa [JOK

CHCTeMaTHu3alus 3HaHUH
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
undppoBbIe ONOJIHUTEIbHAS
Nen/m  Tema ypoka bp A
Beero oOpa3oBaTe/ibHbIE uHpopmanus
pecypcbl
Ilepuonnueckuii 3akoH. [lepuoauueckas
1 crucTeMa XuMHu4deckux snmemeHnToB [1. 1 1 bubmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 brbmmorexa LTOK
P P https://m.edsoo.ru/00adb6b6
MEePHUOIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMu4uecKkoi CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme
5 «[ToBTOpEHUE U yrirydiaeHne 3HaHUi 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanms XuMuueckux peakiui 1mo 1 bubmuorexa [JOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XMMUYECKON pPEAKIUH.
7 [ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
3 @DakTOpHl, BAUSIOLUINE HA CKOPOCTh 1 bubmmoreka [JOK

XUMHYECKOHN PCAKIIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECHUS

https://m.edsoo.ru/00adc28c
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9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUY. bubnunoreka [JOK

10 1
CusbHbIe U clladble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68

bu6nmmoreka [IOK

11 n I 1

OHIHBIC YPABHCHIA peaikiviu https://m.edsoo.ru/00add448
XHUMHYecKHe CBOMCTBA KMCIIOT 1 OCHOBAHHI
12 B CBETE IIPEJCTaBICHUN 00 1 bubmorexa HOK
pea N https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON JTUCCOITUAITTT
XuMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpEeNCTaBIEHUH 00 DIIEKTPOTUTHIECKOMN 1 bubmmorexa HOK
pea i https://m.edsoo.ru/00add8b2
IHUCCOLMAIAN
bubnnoreka IIOK
14 IT % 1
OHATHE O THAPOIHSE COCH https://m.edsoo.ru/00add9d4
bubnuorexa [JOK

15 000 % 1
O6obmeHHE U CHCTEMATHIAIHA SHAHHH https://m.edsoo.ru/00addd12

16 [TpakTrnyeckas padora Ne 1. «Pemenue 1 bubnmnorexka [HOK
JKCIIEPUMEHTAJIBHBIX 3314 https://m.edsoo.ru/00addbfa
KonTponbHnas padora Ne2 no teme

17 «DNEKTPOIUTHYECKAS JUCCOLHALIUS 1 bubnmorexa [IOK

p a1 HHATH. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»

18 OO0m1as XxapakTepuCTHUKa rajJoreHOB. 1 bubnmnoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsHast KUCIIOTAa,

19 XI/IMIF/)I‘{eCIi[I/IGI: CﬂOﬁCTBa MMOJTy4YEHHE 1 bubmorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
20 [IpaxkTuueckas padora Ne 2 o reme 1 bubmuoreka [JOK

((HOJ'IyLICHI/Ie COJISTHOM KHCJIOTBI, U3YUYCHUC
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€€ CBOIICTB»

Brraucnenus no YpaBHCHHAM XUMHUYECCKHUX

21 €aKIIMii, €ClIi OJIMH U3 PEareHTOB JaH B 1 bubmmorexa [JOK
PEarIuL, A P A https://m.edsoo.ru/00ade488
U30BITKE
99 O61as xapaktepucTrka 31eMeHToB VIA- 1 bubnmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKALIUY CEPHI.
23 Haxo>Kp €HHe cepbl I/I(peé coe I/IHCI;-II/Iﬁ B 1 bubmmorera LIOK
a p fl https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl
24 CepoBoaopoi, cTpocHHE, PU3HUECKUE U 1 bubnmnoreka HOK
XUMHUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcuabl cepsl. CepHasi KMCIIOTA,
25 (bU3MYECKUEe U XUMHUYECKUE CBOMCTBA 1 bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMUYECKUE peaKlly, JiexKalllue B OCHOBE
26 HPOMBIIIJIEHHOTO CII0C00a MOTyYeHUs 1 bubnmnorexka HOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpelibl COETUHEHUSIMHU CEPBI
97 Brrunciienne MaccoBoil 40JIM BBIXOJ1a 1 bubmuoreka [JOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA-
28 rpymnmsl. A30T, pacClipOCTPaHEHHE B 1 bubnmnorexka [HOK
npupoe, Gu3nYecKue U XUMUYeCKUe https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHUak, ero pu3nuecKue 1 XuMHYEeCKUe 1 bubmumoreka [JOK
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 [IpaxkTuueckas padora Ne 3 o reme 1 bubmuoreka [JOK

((HOJ'IyLICHI/Ie aMMHaKa, U3Yy4CHHUC €Tro
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CBOUCTB»

31 A3oTHas KucioTta, e€ GusndecKkue u 1 bubnnoreka HOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX bubnmoreka [JOK

32 . 1
ynoOpeHuit. XuMHU4YeCKOe 3arpsi3HEHHE https://m.edsoo.ru/00adf518
OKpY’Karolllel cpelibl COeIMHEHUSIMHU a30Ta
®dochop. Oxcua pochopa (V) u pochopnas

33 KHCJIOTa, PU3HYECKUE U XUMUUYECKHE 1 bubmorexa LHOK

L https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Hcnons3oBanue GochaToB B KauecTBE
34 MHUHEPAJIBHBIX YI0OpEeHUl. 3arps3HeHue 1 bubmorexa LOK
P . yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJE, bubnmnoreka HOK

35 . 1
du3HYECKrEe M XUMUIECCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKHUE 1 bubmuorexa [JOK
po0JIeMbl, CBS3aHHBIE C OKCUAOM YIiepoJia https://m.edsoo.ru/00adfebe
(V)

bubnuoreka [IOK
37 VYronbHas KucnoTa u €€ conu 1
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "IlonyuyeHue yriaekucioro rasa 1 bubmmorexa [JOK
i T ) | https://m.edso0.ru/00ae027e
KauecTBenHnas peakuusi Ha KapOOHAT-HOH
[TepBoHauanbHbIe MOHATHS 00
39 OpraHUYEeCKUX BEIECTBAX KaK O 1 bubmmorexa TIOK
p https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenmHeHust 1 bubnuotexa [JOK
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[IpakTuyeckas padora Ne 5. Pemenue

https://m.edsoo.ru/00ae080a

41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 1 bubnmoreka [JOK
«Baxneinme HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COCAUHCHHMS
KonTtponsnast padora Ne3 o reme

42 «BaxkHeine HeMeTaIbl U UX 1 bubsmorexa [IOK

https://m.edso0.ru/00ae0el8
COCAUHCHHMS
OO6m1as xapakTepucTUKa XUMHUYECKUX

43 AJIEMEHTOB — METaJIOB. MeTanyeckas 1 bubnmnoreka [HOK
CBSI3b M METAJUIMYECKAS KPUCTAILUINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIIIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

44 DIEKTPOXUMHUYECKUI P HAIPSHKEHUH 1 bubmmorexa LOK

P A p https://m.edso0.ru/00ae1156
METAaJIJIOB
O6111e crnocoObl MOTyYSHHsI METAJLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUsAM 1 bubmuoreka [JOK
XUMHYECKHUX PEaKIUi, €CITU OAUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COJCPIKUT MPUMECH

bu6nuoreka [IOK
46 [ToHsATHE O KOPPO3UU METAIOB 1
pp https://m.edso0.ru/00ae1278
bu6nuoreka [IOK

47 €II0YHBIC METAIIIIBI 1
1 https://m.edsoo.ru/00ael14b2

48 OKcHuabl ¥ THAPOKCUIBI HATPUS U KaJIHs 1 bubmorexa LOK

g AP A P https://m.edsoo.ru/00ael14b2
[llemouHO3eMeIbHBIC METAIIIBI — KaTbIAH 1 bubmmorexa [JOK

49 . 1
MarHuu https://m.edsoo.ru/00ael5e8

50 Baxneiimme coeqUHCHNS KalbIIHs 1 bu6nuoreka [IOK
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51 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1
bu6nmoreka [IOK
52 JKécTkocTh BOIBI M CLIOCOOBI €€ YCTpaHEHUS 1
A yerp https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKécTKoCTh BOABI M METOJIBI €8 1 bubnorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
bu6nmoreka [IOK
54 AmroMuHuR 1
https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U 1 bubnuoreka [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, runpokcubl u conu xxenesa (1) u 1 bubnmnoreka HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 1
[IpakTuueckas padbora Ne 7. Pemenue
59 SKCIHEPUMEHTAIBHBIX 3a/1aY 10 TEME 1 bubnnorexa LIOK
p . https://m.edsoo.ru/00ae3de8
«Baxxnennme MeTayIbl U UX COCIUHEHUS»
BbrunciieHus o ypaBHEHUSIM XUMHUECKUX
€aKIIM, eCJIM OMH U3 PEAareHTOB JaH B
60 EI36I)ITK6 I COJIE )KI/ITl:l)'I HMECH 1 bubnnorexa LIOK
sep N p ) https://m.eds00.ru/00ae1750
BrrunciaeHus MaccoBOM JOJIH BBIXOA
MPOYKTA PEAKITUU
61 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1
62 KonTponbnas pabota Ne4 o reme 1
«Baxuelme MeTayuIbl U UX COEIUHEHUS)
63 BemecTBa 1 Marepualibl B MOBCETHEBHOM 1 bubmunoreka [JOK
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JKU3HU 4EII0BEKA https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH bubmuorexa [JOK
64 1
cpensl https://m.edsoo.ru/00ae4270
65 Poibp XuMHM B pelIeHNH SKOJIOTMYECKHUX 1 bubnmoreka [JOK
npo0emM https://m.edsoo.ru/00ae4270
Peseprublit ypok. O6o0mieHne 1 bubmmoteka [JOK
66 . 1
cucreMaru3anus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o0mIieHNE U 1 bubnmnorexka HOK
cUCTEMAaTH3allis 3HaHUH https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»
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IIpome:KyTOYHBIH KOHTPOJIb 110 XMMHH, 9 KJ1acce

Bapuanr 1.
1. Ha npuBeIEHHOM PUCYHKE U300pa’keHa MOJENIb aTOMa XMMUYECKOTO 3JIEMEHTA
{’__11:32“ .
e

L*
1) 2-ro nepuona VA rpymmbt

2) 3-ro nepuoaa VIIA rpyrmisl

3) 3-ro nmeproaa VA rpymisl

4) 2-ro nepuozaa VIIA rpymiisl

2. B xakoM psijly XUMHUYECKHUX DIIEMEHTOB YCUJIMBAIOTCS METAJUTMYECKHE CBOMCTBA
COOTBETCTBYIOIIHUX UM MPOCTHIX BELIECTB?

1) kucnopog — GTop — HEOH

2) KpeMHHII — cepa — XJIOp

3) ceneH — cepa — KHUCIOPOJ

4) amOMUHUI — MarHuii — HaTpuin

3. Ha kakoii nuarpamme pacnpeaeieHue MacCOBBIX JI0JIEH 3JIEMEHTOB COOTBET-

CTBYET KOJIMUYCCTBEHHOMY COCTaBY HUTpaTa aMMOHUS?
1) 2) - 3) 4)

4. JlaiiTe onpenenenue koppo3un. Ha kakom BemecTBe(CruiaBe) He TMOSBIISICTCS
Koppo3us?
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IIpome:KyTOYHBIH KOHTPOJIb 110 XMMHH, 9 KJ1acce
Bapuanr 2.
1. Ha npuBenéHHOM pHUCYHKE N300pa)KeHa MOJEIb aTOMa XMMHUYECKOT O JIEMEHTa

1) 2-ro nepuona VIIIA rpymmbt

2) 2-ro nepuoaa VIA rpymnibl

3) 3-ro nepuoaa VIA rpymibl

4) 3-ro nmepuozaa VIIIA rpynmsi

2. B xakoM psily XUMUYECKHX 3JICMEHTOB YCHIIUBAIOTCS] METATMYECKUE CBOMCTBA
COOTBETCTBYIOIIUX UM MPOCTHIX BEIIECTB?

1) ki — HaTpUl — JTUTHIA

2) cyppMa — MBIIIBSIK — (ocdop

3) yriiepoq — KpeMHUM — repMaHuil

4) amoMHUHUN — KPEMHUN — yTIEPO/]

3. Ha kakoii tuarpamme pacrpeeneHne MacCOBBIX JI0JIeH AIIEMEHTOB COOTBET-
CTBYET KOJIMUYECTBEHHOMY COCTaBY HUTpaTa KaJbIHs?

1.

4.

4. Jlatite onpenenenue koppo3uu. Kak 60poThcst ¢ Koppo3uei.
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IIpomexyTOYHBIN KOHTPOJIb IO XUMHUH § KJ1ace
Bapuaum 1

3ananue 1. PacnipenenuTs BeniecTBa Ha MPOCTHIE U CIOKHBIE: HKEJe30,
JKEJIE3HBIA KyIIOpPOC, BOAA, BOJOPOI.

3ananue 2. K xakum siBneHusIM ((PU3MYECKUM U XUMUUYECKUM) OTHOCSITCS
CIIEYIOIIME IPEBPAICHHS: a) IPU CXKUTAHUU JKEITON Cepbl 00pa3yeTcs ras ¢
PE3KUM 3armaxom; 0) Tpy BHECEHUU MEIHON IJIACTUHKHA KPACHOTO IIBETA B IIAMS
CIUPTOBKY TUIACTUHKA TTOKPBIBAECTCSI YEPHBIM HAJIETOM; B) MPU CTOSTHUU CTaKaHa C
BOJIOW B XOJIOAWJIBHUKE 00pa3zyeTcs Jie; I') pacpoCTPaHEHUE 3amaxa JyXOB.

3aganue 3. Kakoe KOJIMYeCTBO BEUIECTBA COCTABIAIOT: a) 14,3 T
yriekucioro raza (CO,); 6) 1,806*10% monexy: Bogopoxa; B) 11,5 1 kuciopoma?

3ananue 4. CKOJIBKO MOJIb BEIlIeCTBA HAXOAUTCS B 00beme 16,8 muTpos ?

IIpomMe:KyTOYHBIH KOHTPOJIb N0 XUMHHU 8 KJ1ace
Bapuanm 2

3ananue 1. PacnpenenuTs BeiecTBa Ha MPOCTHIE U CIOKHBIE: MET,
KHUCITIOPO/I, BOJIOPO/I, YIJICKHUCIIBIH ras3.

3ananue 2. K xakum siBneHUsIM (GU3UIECKUM WU XUMUUYECKUM) OTHOCSITCS
CJIeAYIONINE TPEeBpaIeHUs: a) 00pa30BaHUE COCYJIEK Ha KphIliax; 0) oOpa3zoBaHue
YEpPHOTO HajieTa Ha cepeOpPsTHOM U3JICJIUH; B) TAIIEHUE COJIbl YKCYCOM; ') KUTICHUE
BOJIBI.

3aganue 3. Kakoe KoJIn4ecTBO BEIIECTBA COCTaBIAOT: a) 33,712* 103
Mouiekya yraekucioro raza (CO;); 6) 9,3 r ammuaka (NHs); B) 8,7 1 Bomopoaa?

3amganue 4. CKOJIbKO MOJIb BEIIECTBA HAXOAUTCS B 5,6 TUTPOB KHUCIopoaa?

IIpomexxyTouHasi aTTecTanus no xumuu 8 kiiace
Bapmuanr 1
1. K xuMu4ecKkuM sIBIEHUSM OTHOCUTCS IIPOLIECC:
1) u3menbueHus caxapa A0 COCTOSIHUS MyIPbI

2) npeBpalieHue Bobl B JE]
3) nosiBIieHUE BOJIbI HA KPBIIIKE YallHUKA
4) ropeHue cseun

2.0THOCHTENbHAs MOJEKYIsipHas Macca moJiekyisl Co,H,04 paBHa:
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1) 130 2)90 3) 29 4) 49
3.C pacTBOpOM COJISTHOM KUCIIOTHI pearupyroT 00a BelecTna:
1) Znu CuO 3)K,CO3uSO; 2)SuCO, 4)NaOHu Ag
4.CtenieHb OKUCIIEHUSI Cepbl paBHA + 4 B COEAMHEHUH:
1) Na,S 2) SO, 3) H,SO,4 4) CaS
5.001MM B CTPOEHHUHU aTOMOB JIEMEHTOB 3 IIepuo/a sIBJIAETCS:
1) 4nCII0 37EKTPOHOB HA BHEIIHEM SHEPreTUYECKOM YPOBHE
2) BeJIMYMHA 3apsJI0B AJep aTOMOB
3) 4uCII0 NEKTPOHOB B aTOME
4) 4KCI0 PIEKTPOHHBIX CIOEB
6.YKaKuTe pacupeeeHUe AIEKTPOHOB 10 SHEPreTUYECKUM YPOBHSAM B aTOME CEpBbI:
1)2,8,8 2)2,8,4 3)2,8,6 4)2,6
7.®enonranenH OKpacuTCsl B MAJMHOBBIN I[BET B PACTBOPE BELIECTBA, POpMyIIa
KOTOPOTo:
1) HNO;  2)BaCj, 3) KOH 4) Ca(NOs);
8. Hanbosp1ee yncio HOHOB 00pa3zyeTcs B pacTBOPE MPH AUcCOlMauu 1 MOIb:
1) AICI; 2) Mg(NO3), 3) H,SO4 4) KOH
9.Vxaxure GopMyIly COeITUHEHHS C HOHHOM CBSI3BIO:

1) SO, 2) NHs 3) AICl; 4)H,
10.Cymma ko3 dpunmenton B ypasuenun peakun: CuO + Al — Cu + Al,O3 paBHa:
1)7 2)5 3)8 4)9

11. Dnementom V rpynnsl 3 neproja sSBISETCA:
1) bop 2) Uttpuii 3) ®ochop  4) Kpemuuii
12.B mouekyie ¢pTopa XMMHUYECKas CBA3b:
1) uoHHas 2) KOBaJleHTHas MOJSIPHAs 3) KOBAJICHTHAs HEMOJISIPHAS 4) MeTaTYecKast
13.B KakoM COeIMHEHUH CTENIEHb OKUCIIEHUS a30Ta paBHa +3?
1) NasN 2) NH3 3) NH30| 4) HNO, .
14. Bemectsa, popmyinbl KOTOpsiX — ZnO n NaySOy, SBISIOTCS COOTBETCTBEHHO:
1) OCHOBHBIM OKCHUJIOM U KUCIIOTOM 2) aM(OTEpHBIM IHAPOKCUIOM U COJIbIO
3) amdoTepHBIM OKCHIOM U COJIbIO 4) OCHOBHBIM OKCHJIOM ¥ OCHOBaHHUEM
15. B3aumopeiictBue pactBopa cyibdara menu (II) ¢ sxene3oM OTHOCUTCS K peaKkLUsM:
1) 3amemnienne  2) CoenuHeHHe 3) Obmen 4) Paznoxxenue
16.01uHaKoBOE YHMCIO MOJIEH KaTMOHOB M AHHMOHOB oOpasyeTcs Hpu aucconuanuu 1
MOJIb:
1) H2804 2) KN03 3) BaC|2 4) A|2(SO4)3
17.I1pu3HaKkoM peakMy MOHHOTO OOMEHa MEXIy pacTBOpaMHU XJIOpHJAA aTIOMUHHUS U
TUIPOKCHUIA HATPUSI SABIISETCS:
1) U3menenue nBera 2) Ob6pazoBanue ocanka 3) Beimenenue raza 4) HarpeBanue pactopa.
18.Marnuii pearupyer c:

1) Li 2) BaO 3) HCI 4) NaOH
19.0xcup HaTpus pearupyer c:

1) K20 2) Cu(OH), 3) Mg 4) H,0
20.PacTBOp cepHOM KUCIOTHI HE pEarupyer C:

1) SO, 2) Zn 3) FeO 4) Ca(OH),.

21. Maccogas o kuciopoaa B okcuae cepsl (IV) paBra:
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1) 40% 2) 48% 3) 52% 4) 50%

IIpoMeskyTouHasi aTTecTalUs O XUMUH 8 KJace
Bapuant 2
1.K xuMu4eckum sIBJICHUSIM HE OTHOCHUTCS ITPOLIECC:
1) nnaBnenue napaduHa
2) ckucaHue MOJoKa
3) p>kaBiieHHE KeTe3a
4) mosiBIIeHHE HajIETa 3€JIEHOTO I[BETa HA METHBIX M3JICIHSIX
2.0tHOocuTenbHas MoJeKysipHast macca moJiekyisl HoCOj3 paBHa:
1) 42 2) 86 3) 88 4) 62
3.C pacTBOpOM CEepHOM KHUCIOTHI pearupyroT 00a BeIecTBa:
1) CuNaC 3) Mgu Ba(OH); 2) CaCO3u Cu 4) KOH u Hg
4.CcTenieHb OKHUCIICHHS a30Ta paBHA + 3 B COCMHECHHH:
1) NagN 2) NH3 3) HNO3 4) N,O3
5.0061muM 11 31€eMEHTOB TaaBHoU noarpynnsl I rpynmnel sBisercs:
1) 4KCII0 3IEKTPOHHBIX CIIOEB
2) 4KCII0 3IEKTPOHOB HA BHELITHEM SHEPIreTUYECKOM YPOBHE
3) 4KCII0 ANEKTPOHOB B aTOME
4) Bemu4MHA 3apAI0B A1EP
6.YKaXHuTe pacrpeie]eHre dJIeKTPOHOB M0 YHEPTETUUYECKUM YPOBHSIM B aTOME MarHusi:

1)2,8,2 2)2,2 3)2,8,4 4)2,8
7.JJakMyC OKpacuTCsl B KpAaCHBIH LIBET B pacTBOPE BELIECTBA, (popMyIia KOTOPOro:
1) NaCl 2) NaOH 3) KNO3 4) HySO4
8.HanMenbIiee 4nciio HIOHOB 00pa3yeTcs B pacTBOPE MPH JUCCOLMALUU 1 MOJIb:
1) FeCl; 2) NaxS 3) KNO3 4) BaCl,
9.Vxaxurte GopMyIly COeTMHEHHS ¢ KOBAJICHTHON HETOJISIPHON CBS3BIO:
1) Cl, 2) H,S 3) NaF 4) CO,
10.Cymma ko3¢ punmientoB B ypaBHenuu peakuuu: KoO + HCl — KCl1 + H,O pasna:
1)4 2) 7 3)6 4) 5
11. 3apsn sapa aToMa paBeH YUCIY:
1) npotoHOB 2) 3IEeKTPOHOB BO BHELIHEM 3JIEKTPOHHOM CJI0€
3) HeWTpOHOB 4) sHEpreTUYecKUX ypoBHEH
12. CpoiictBa okcu10B B psiny Al,O3z — SiO; — P05 n3menstorcst ot
1) ampoTepHBIX K KHCITOTHBIM 2) OCHOBHBIX K KUCIIOTHBIM
3) amoTepHBIX K OCHOBHBIM 4) KUCIIOTHBIX K OCHOBHBIM
13. Xummueckast CBSI3b B OKCHJIE KaJIHsI
1) KoBaJIeHTHAas MOJISIpHAst 2)KoBaJIeHTHAsI HENOJISIPHAs
3)uonHHas 4)merannnyeckas
14. B xakoM coelMHEHUHU cepa MPOSBISAET BaJCHTHOCTh, paBHYyIo [V?
1)H,S 2)S0O3 3)NayS 4)S0O,
15. K ocHOBHBIM OKCHAaM OTHOCHUTCSI:
1) okcua Maraus 2) oxcua xiopa (VII)
3) oKkcHua aTrOMUHUS 4) oxcun docdopa (V)
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16.B ypaBHEeHHH peakuuu HATpHs ¢ BOJOW K03 duuneHT nepes Gpopmymnoii Boropoaa

paBeH:
1)2 2)3 3)1 4) 4
17. Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIUU COCAMHECHUS?

1) 2S0; + 0, =2S03 2) H,S + CaO = CaS + H,0
3) SO3;+ 2NaOH = Na,S0O,4 + H,O 4) H,SO4+ Zn = ZnS0O,4 + H,
18. ’Kene3o BcTymaeT B peakiuio ¢ KXKIbIM U3 JBYX BEIICCTB:

1) CuSO,u O, 2) Su Na28i03
3) MgClZ 51 Hzo 4) Nast4 " Hg(N03)2
19. Oxcunt aTrOMUHHS pearupyer C:
1) Bonoit 2) cepoit 3) oxcugom yriepoaa (IV) 4) cepHOM KHUCIIOTOM
20. B peakuuio ¢ THIAPOKCUIOM Oapus BCTyHaeT
1) oxcun cepst (1V) 2) docar maraus
3) okcu Kanus 4) Bo1OpOI
21.MaccoBas 10151 KHCI0poJa B KapOoHaTe HaTpHsI paBHA
1) 11% 2) 24% 3) 43% 4) 45%
IIpomexyTouHas aTTecTAlMA MO XUMHUHU 9 KJacca
BapuanTt 1
1. Atomst N u P umeror oquaakosoe
1. 3HaueHue pajrycoB aTOMOB
2. 3HAYCHUE JICKTPOOTPHUIIATEIIBHOCTH
3. UHCJO AJIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM CJI0€
4. YHUCIO AIIEKTPOHHBIX CJIOEB

2. Kakoe KolH4IecTBO HeliTPOHOB COEPIKHT sapo aroma F1%?
1) 28; 2)19; 3)10;  4)9
3. B KaKoM psity 2JI€MEHTBHI PacTIOI0KEHBI B MOPSAKE YCHICHHSI METAIUTMYECKIX
CBONCTB
)Mg—-Al—-C 2)K—-Na—Li 3)Se—-S—0 4)Be—Mg—Ca
4. HauMmeHblllee 3HaU€HHUE CTENIEHU OKUCIEeHUs Gpochop MMEeT B COeAUHEHUH
1) PH; 2) N33PO4 3) P203 4) H3PO4
5. Kakoe u3 nepedncieHHbIX BELECTB ABISAETCS MPOCThIM
1) HuTpat HaTpuUs 2) XJIOPOBOJIOPOJ
3) Gemnblit pocdop 4) oxcun Kanus
6. Cymma k03¢ pHUIIMEHTOB B YpaBHEHUH PEAKIIH MEXK]Ty OKCHJIOM KaJIisl U COJISTHOM
KHMCIJIOTOM paBHA

15 2)6 3)7 4) 4

7. Kakoe YpaBHEHHEC COOTBCTCTBYCT pCAKIIUU 3aMeH_[eHI/IH?
1) CO, + H,0O = H,CO4 2) C+2H,=CH,4
3) 2H,0 =2H, + O, 4) 2H,0 + 2Na = 2NaOH + H;

8. B kakoM psiTy XUMHUYECKHE IEMEHTHI PACIIOJIOKEHBI B MIOPSIKE YBEIUUYCHHS pagnyca

aToMoB?
1)C,N,O 2) 1, Br, Cl 3)N, P, As 4) Sr, Ca, Mg

9. Kakoe u3 yKka3aHHBIX BEILIECTB UMEET UOHHYIO CBSI3b?
HKCL 2)H, 3)H,S 4)SO0,

10. B xakux coeqUHEHHIX CTETICHH OKUCICHHS aTOMOB a30Ta 1 (pocopa paBHBI
COOTBETCTBEHHO +5 1 -3?
1) Nzo )51 P205 2) NO u P203 3) N02 u Cang 4) N205 u H3P

11. K OCHOBHBEIM OKCHaM OTHOCHUTCS:
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1) okcun yraeponaa (IV) 2) okcua HaTpus
3) OKCcHJT ATFOMUHHUS 4) okcua ¢gocdopa (V)
12. Cymma k03¢ (HUIIMEHTOB B YPaBHEHHH PEAKIIUN MEXKTy OKCHUIIOM KaJlUsl U CEPHOM
KHUCJIOTOM paBHA
1)6 2) 7 3)9 4) 4
13. Kakoe ypaBHEHHE COOTBETCTBYET pEaKIMU Pa3IOKEHUS?
1. Zn+ CuSO4=2nS0O,4 + Cu
2. BaCl; + K,CO3 = BaCO; + 2KCl
3. AgNOs; + NaCl = AgCl + NaNO3
4. Fe(OH), =FeO + H,0
14. K HeannekTpoauTaM OTHOCUTCS
1) cynbdaT aroMUHUS 2) TUAPOKCHT HATPUS
3) okcun yraeponaa (11) 4) kapOoHaT JIUTUSA
15. ITpu monHO#M nucconManuu 1 MOJIb HUTpaTa Kajablls B pacTBOPE 00pa3yeTcs:
1. 1 MOJIb KATUOHOB KaJbIUs U 2 MOJIb HUTPAT-UOHOB
2. 2 MOJb KaTUOHOB KaJbIUSA U 3 MOJIb HUTPAT-HOHOB
3. 3 MOJIb KATHOHOB KaJIbLIUs ¥ 2 MOJIb HUTPAT-UOHOB
4. 1 MOIb KATHOHOB KaJbLIUS U 3 MOJIb HUTPAT HOHOB

16. HeoGpaTtumo npoTekaeTr peakiusi HOHHOIo 0OMEHa MEXAy pacTBOpaMu
cynbdara IIMHKA U THIPOKCHUIA KaJIUs
bochopHOI KUCITOTHI M XJIOPUAA HATPUS
XJIOpUJIa KaJblUs U HUTpaTa 6apus
cyib(uIa HATPUsI U TUAPOKCHUIA KaJIUs
17. BeiOepute BEpHYIO 3alKCh IPAaBOM YaCTH YpPaBHEHUS PEaKLUU KaJlIUs C BOJOM:
1) - KO+ H; 2) —» 2KOH 3) — 2KOH + O3 4) — 2KOH + H;
18. C kakuM M3 yKa3aHHBIX BEIIECTB BCTYIAET B PEAKIHIO OKCU Oapusi?
1) H, 2) H,0O 3) NaOH 4) Na,0
19. BepHbl Jiu crielyrolue Cy>KIeHUS O YMCThIX BELIECTBaX U CMeCsX?
A. JIucTUININPOBAaHHAs BOJIA SIBIISIETCS] CMECHIO BEILIECTB.
b. ®ocdop ABIsSIETCS YUCTHIM BEIECTBOM.
1) BepHO TOIBKO A 2) BepHO TOJIBKO b
3) BepHbI 00a CyXIEHUS 4) 06a cyxJeHUSI HEBEPHBI
20. Beibepute ¢popmyiy BeliecTBa, pacTBOp KOTOPOTro OKpamuBaeT (heHoapTaleHH B
MAJIMHOBBIN IBET.

hPonNPRE

1) Na;SO4 2) HCL 3) Ba(OH), 4) HNO;
21. MaccoBas 1075 HaTpusi B KapOOHATe HATPUs paBHA
1) 11,1% 2) 24,4% 3) 33,3% 4) 43,4%

IIpome:xyTouHasi aTTecTALUSA MO XUMHHM 9 Ki1acca
Bapuanr 2

1. Kakoe konm4ecTBO HEUTPOHOB COJAEPKUT AJIPO aTOMa K397
1) 20; 2)19; 3)5; 4)18

2. B kakoMm psify 3JIEMEHTHI PaclolokKeHbl B OPSAIKE YCUIICHUS] METAJUIMYECKUX CBOWCTB
I)Mg—>Al—-C 2)K—-Na—Li 3)Se—S—0 4)Al > Mg— Na

3. OnHAKOBBIA BHJT XUMHUYECKON CBS3U UMEIOT XJIOPOBOIOPO U

1)cepa 2)cynbdun Hatpus  3) okcun cepui(IV)  4) Bogopoa
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4. HaunOompIiee 3HaU€HUE CTENIEHU OKHCIeHUS (ocdop nMeeT B COeAMHEHUH
1) PHs 2) MgsP, 3) P03 4) H3PO,
5. CymMma k03 (pUIIMEHTOB B ypaBHEHUH PEAKIIMH MEXy OKCHIOM HATPHs U COJISTHOM
KHUCJIOTOM paBHA

1)5 2)6 3)7 4) 4
6. Kakoe ypaBHEHHE COOTBETCTBYET peaKIMU 3aMEICHUS?
1) CO, + H,O = H,CO4 2) C+2H,=CH,4
3) 2H,0 =2H, + O, 4) 2H,0 + 2K = 2KOH + H,
7. K HeaneKTpoauTaM OTHOCUTCS
1) okcun yraepona (I1) 2) ¢pTOopoBOIOPOIHAS KUCIIOTA
3) HUTpaT LIMHKA 4) cynbdat anrOMUHUS
8. BeiOepuTe BepHYIO 3aIMCh MPABOIl YACTH YpaBHEHHUSI TUCCOLMALINN HUTPATA KaIbIIHS
1) = Ca* 2) =2 Ca* + NO*
3) =Ca*" + (NO*)2 4) = Ca®* + 2NO¥

9. B kakoM psiiy XMMHUYECKHE 3JIEMEHTBI PACIIOI0KEHBI B IOPSAIKE YBEINYEHUS paguyca
aTOMOB?
1)C,N,O0 2)I,8BrCl 3) Li,Na, K  4) Sr, Ca, Mg
10. Kakoe 13 yka3aHHBIX BEUIECTB UMEET HOHHYIO CBS3b?
1) MgCL, 2)H,; 3)H,S 4)SO,
11. B kakux COeMHEHMSIX CTETIEHU OKUCIICHUS aTOMOB a30Ta u (hocdopa paBHbI
COOTBETCTBEHHO -3 U +5?
1) Nzo )51 P205 2) NO u P203 3) N02 u C3.3P2 4) H3P u N205
12. K OCHOBHBIM OKCHJIaM OTHOCHUTCS:
1) oxcua yraepoaa (IV) 2) okcu Gapust
3) OKCHT aTFOMUHUS 4) oxcun pocdopa (V)
13. Cymma k03¢ (HULIMEHTOB B YPAaBHEHUH PEAKIIUU MEKYy OKCUIOM HATpHUS U CEPHOM
KHUCJIOTOM paBHA
1)6 2) 7 3)9 4)4
14. Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIUU Pa3JI0KECHUS?
1. Zn+ CuSO4=2nS0O,4 + Cu
2. BaCl, + K,CO3; = BaCO;3 + 2KCI
3. AgNOj3 + NaCl = AgCl + NaNO3
4. Mg(OH); = MgO + H,0
15. K HeanekTpoauTaM OTHOCHUTCS
1) cynbdat antoMUHUS 2) TUIPOKCHJT HATPUSI
3) okcua KpeMHUS 4) xapOoHAT TUTHUS
16. [1pu mosHO#M AucconManuu 1 MOJIb HUTpaTa MarHusi B pacTBoOpe o0paszyercs:
1. 1 Moib KATHOHOB MarHusi U 2 MOJIb HUTPAT-UOHOB
2. 2 MOJb KaTHOHOB Marfusi ¥ 3 MOJIb HUTPAT-HOHOB
3. 3 MOJb KATHOHOB MarHus U 2 MOJb HUTPAT-HOHOB
4. 1 MOJIb KATHOHOB MarHusi U 3 MOJIb HUTPAaT HOHOB

17. HeoOpaTtumo npoTeKaeT peakiusi HOHHOI0o 0OMEHa MeKIy pacTBOpaMH

1. cynbara HaTpUs U TUIPOKCUIA Oapus

2. (ocdopHOil KUCIOTHI U XJIOpUIA HATPUS

3. xJopHaa Kaablus U HUTpaTa 6apus

4. cynbhuaa HATPUS U THIPOKCUIA KaTHs
18. BriGepute BepHYIO 3aMKCh PAaBOM YaCTH YpaBHEHUS PEAKIMHM OKCHUJA KaJIUs C BOJIOM:
1) - KO+ H; 2) — 2KOH 3) — 2KOH + O3 4) — 2KOH + H,
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19. BepHbl 111 cieayromue CyKAeHUsS O YUCTHIX BEIIECTBAX U CMECAX?
A. BoponpoBojiHast Boga SIBJISIETCS CMECBHIO BEIIECTB.
b. Boagopon sBJISIETCS YUCTBIM BEIIECTBOM.

1) BepHO TOJBKO A 2) BepHO TOJBKO b
3) BepHBI 00a CYXJICHUS 4) o0a cyxJIeHUs HEBEPHbI
20. BeiGepute hopmyity BeliecTBa, pacTBOP KOTOPOTrO OKPALINBAET JIAKMYC B KPACHBIH IIBET.
1) Na,SOq 2) KCL 3) Ba(OH); 4) HNO3
21. MaccoBas 107151 HaTpusi B OKCUJE HATPHUsI paBHA
1) 37,1% 2) 59% 3) 74,2% 4) 17,7%
XUMUA | YcTHbIN OTBET Ha 5 - OTBET NOJIHbIN M NPABU/IbHbLIA HA OCHOBAHUN N3YUYEHHbIX
ypoKe Teopui;

- MaTepunan N3NI0XKeEH B Oﬂpe,D,EHEHHOVI Jlornyeckoi
nocnenoBaTeNnbHOCTN, MNTEPATYPHbIM A3bIKOM,;

- OTBET CAMOCTOATE/IbHbIN

4 - OTBET MOJIHbIM M NPaBU/IbHbIA Ha CHOBAHUU U3YUYEHHbIX
Teopui;

- MaTepwas U3JI0XKeH B onpeaesieHHON NorMyeckon
nocnenoBaTeNbHOCTU, NPU 3TOM A0NYLLEHb! ABe-TPK
HEeCyLecTBeHHble OWnbKKM, ucnpaB/iieHHble No TpeboBaHuo
yuutens.

3 - OTBET NOJIHbIN, HO NPUX 3TOM AONYLLEHA CYLLECTBEHHan
owmnbKa UM OTBET HEMOJIHbIN, HECBA3HbIN.

2 - Npu oTBeTe 0OHAPYKEHO HEMOHUMAHME yYalLMMCA
OCHOBHOTO COAepKaHUA yuebHoro matepuana uam
AONYLWEHbI CYLLEeCTBEHHbIE OLMOKM, KOTOPbIE yYaLLMNCA He
MOXKET UCMPaBUTb NPU HABOAALLMX BONPOCAX y4ynUTeNSA,
OTCyTCTBME OTBETA.

BbinonHeHuA 5 - paboTa BbINONHEHA MNONHOCTbIO U NPaBUABLHO, CAeNaHbl
NPaKTUYECKMX npasubHble HablOAEHNA U BbIBOADI;

(nabopatopHbix)

pabot - SKCMEPUMEHT OCYLLECTBAEH MO MaHy C yY4ETOM TEXHUKM

6e30MacHOCTU 1 NpaBua PaboTbl C BELLECTBAMM U
obopypoBaHuem;

- NpoAB/EHbl OPraHM3aUMNOHHO - TPYAOBble YMeEHUA,
noaaep¥mearoTcAa YMCTOTa pa60qero MecTa n nopAaaokK (Ha
CTO/1€, 3KOHOMHO UCNOJ1b3YHOTCA peaKTMBbI).

4 - pa60Ta BblIMNO/IHEHA NPAaBUbHO, CAENNaHbI NPaBU/IbHble
Ha6mo,c|,eva M BblBOAbIl, HO MPWN 3TOM 3KCNEPUMEHT
nposeaeH He NoJIHOCTbo UK AonyweHbl HeCylweCTBEHHbIe
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owmnbkmM B paboTe ¢ BewecTBammn U 0bopyaoBaHUEM.

- paboTa BbINosIHEHA MPaBU/IbHO HE MEHEE YEM HAMOJIOBUHY
WK AOoNyLeHa CcywecTBeHHasa owmnbKa B XoAe 3KCNepMmMeHTa
B 06bACHeHUK, B odopMaeHUM paboTbl, B cCOBAOAEHUN
npaBua TEXHUKM Be30MacHOCTM Ha paboTe C BelecTBaMn 1
obopypoBaHMeMm, KoTopaa ncnpasaseTcs no TpeboBaHUIo
yuuTens.

- gonyuieHbl age (1 bonee) cywecTBeHHble OWMOKK B Xo4€e:
3KCNEepPUMEHTa, B 06bACHeHNN, B 0dopMaeHMn paboTbl, B
cobnoaeHnn npasua TeEXHUKK BesonacHocTM npu paboTe ¢
BeLecTBamMmn 1 060pyA0BaHNEM, KOTOPbIE YHaLLMIACA He
MOXKET UCMPaBUTb AaxKe No TpeboBaHMIO yunTens;

- pa60Ta He BbIMNOJIHEHAQ, Y Yy4alleroca oTCyTCTByeT
IKCNepMMmeHTasibHble YMEHUA.

YMmeHuit pewatb
pacyeTHble
3afaum.

- B IOTMYECKOM PACCYXKAEHUU 1 peleHnn HeT OLIMBOK,
3a/jaya peLleHa paLmoHasibHbIM Cnocobom;

- B IOTMYECKOM PaCCYXKAEHUMN N pelleHUA HET CYLLEeCTBEHHbIX
owmnbOoK, HO 3a4a4a pelleHa HepaunoHanabHbIM cnocobom,
WAM gonyuLeHo He 6osiee ABYX HECYLLECTBEHHbIX OLUMBOK.

- B JIOTMYECKOM PaCCY»AEHUU HET CYLL,ECTBEHHbIX OLLIMBOK,
HO AonylieHa CyllecTBeHHana ownbKa B MaTeMaTUYECKUX
pacyeTax.

- UIMEeTCA CyLLLeCTBEHHbIE OLIMBKMN B NOrMYECKOM
PACCYKAEHUWN U PELLIEHUMN.

- OTCYTCTBME OTBETA Ha 3aaHUe.

OueHka
CaMOCTOATE/bHbIX
NMUCbMEHHbIX U
KOHTPObHbIX
pabor.

- OTBET NOJIHbIV U MPaBU/IbHbIN, BO3MOXKHA HECYLL,EeCTBEHHas
owmnbKa

- OTBET HEMNO/HbIN UAn AonyuweHo He 6onee ABYyX
HeCyLweCTBEHHbIX OLINOOK.

- pa60Ta BbIMNOJIHEHA HE MeHEe YeM HanoJZ1I0BUHY, AonyLlweHa
O4Ha CylwecCTBeHHanA owmnbKa u npuv 3Tom ABe-Tpu
HeCyLeCTBEHHbIE.

- pa60Ta BbIMNO/IHEHA MeHbLUEe YeM Hano/s10BUHY NN
CoAEepPHKNUT HECKOJIbKO CYyLLECTBEHHDbIX OLNBOK.

- pa60Ta He BbIMNOJIHEHA.

OueHKa TecToBbIX

BbinonHeHo 85-100%
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pabor.

BbinonHeHo 70 -84%

BbinonHeHo 41-69%

BbinonHeHo 0- 40%
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