MunucrepctBo [Ipocsenienus Poccuiickoit @enepanuu
MunucrepcTBo 00pa3oBaHus U HayKu Y AMypTcKoi Pecriybnuku

VYnpasnenue obpazoBanust AaMUHUCTpauK ropoja Botkuacka Y amyprckoi Pecryonuku

MynununanbHoe OroKeTHOEe 00111e00pa30BaTeIbHOE YUPEXKICHHE
«Cpennsist o0meodpazoBarenbHas mkosa Nel 7umenn 174-ro
OTJIEITBHOTO UCTPEOUTEIHLHOTO MPOTUBOTAHKOBOTO APTHILIEPUNCKOTO JUBU3NOHA
nmenn Komcomona Y amypTtuu ropona Botkuncka Y amyprekoii PecyOmmkmy

PACCMOTPEHO COIrMACOBAHO YTBEPHKAEHO

MpoTtokon LWMO Nel ot MpoTtokon MeTtogcoseTta Mpukasom gmupekTopa

30.08.2024 r Nel ot 30.08.2024 r. No 105-oc ot 30.08.2024
PABOYAS ITPOT'PAMMA

y4eOHOro npeamera «Xumus» (0a30Bblil YPOBEHb)

aJlalITHPOBAHHON OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOT'O OOILIEr0

oOpazoBaHus ciaboBUaSIIMX o0yuaronuxcs (4.1)

8-9 kiacc

CocTaBUTED:

Boponnosa C.B.

r. Borkunck. 2024r



MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMHM Ha YPOBHE OCHOBHOrO OOIIEro o0pa3oBaHus [Uisl CIa00BUISIINX
ooyuatonmxcs  ( 4.1) cocraBieHa Ha OCHOBE TpPeOOBAaHUI K pe3ylbTaraM OCBOCHHS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMBl OCHOBHOTO 00mero obpaszoBanms, npeacrabieHHbix B ®I'OC 00O, a
TaKKe Ha OCHOBe (enepaabHON pabouell mporpaMMbl BOCIHUTAaHHS M € Y4ETOM KOHLEHIHU
npenojaBaHus y4eOHOro rmnpeaMmera «XHUMHsS» B 00pa3oBaTelbHBIX OpraHusanuax Poccuiickoit
®enepaunu, B COOTBETCTBUM C [IpumepHOil aianTUpOBaHHON OCHOBHOW 00pa30BaTENbHOW MPOrpaMMOi
OCHOBHOTO 001Iero 00pa3oBaHusl CIabOBUAAMINX oOyuaromuxcs (ogoopenHoit pemenneM OYMO mo obmemy
obpazosanmro (mpoToko ot 15 centsabps 2022 1. Ne 6/22).

[TporpamMma no xumuu Aa€T NMpeAcTaBlIeHUE O LENIX, o0uIel cTpaTeruu o0yueHus, BOCIIUTAHUS U
pa3BUTHs OOYYAIOUIUXCS CPECTBAMU y4EOHOro MpeaMeTa, yCTaHABIMBAET 00s3aTeNbHOE MPEIMETHOE
coJiep)KaHue, MpelycMaTpuBaeT paclpeiiesieHue ero no KiaccaMm M CTPYKTYpUpPOBAaHME MO pasjienaMm U
TEMaM @pOrpamMMbl IO XHUMHUH, OIPEIAENSICT KOJUYECTBEHHbIE W KayeCTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHusl, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh M3YyUEHUS! XUMHUHU C YYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydYaroImxcs,
orpezesnsieT BO3MOKHOCTH MPEAMETa ISl pean3alun TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHOIl MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takxke TpeOOBaHUU K
pe3yibTataM OOydyeHUsl XMMUM Ha YpOBHE IIeJIed W3Yy4eHHs IpeIMeTa M OCHOBHBIX BHJOB y4eOHO-
MO3HABATENIbHOM 1eATEIHbHOCTH 00YYaIOIIerocs 10 OCBOSHUIO yU4eOHOT0 COIepKaHus.

3HaHUE XUMMU CIY)KUT OCHOBOM i (OPMHPOBAHUS MHMPOBO33PEHHsI OOYydarollerocs, €ro
IPEJICTAaBICHUA O MaTepualbHOM €AMHCTBE MHpa, BAXKHYIO pOJIb UrparoT (OpMUPYEMbIE XUMUEN
NpPEeICTaBICHNUS O B3aUMOIIPEBPAILEHUSIX SHEPrUM M 00 HBOJIOIMM BEIIECTB B NPUPOAE, O MYyTAX
pelieHrs r100albHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, YHEPreTUUYECKOM,
MUILEBOH U 3KOJIOrMYecKoi 0€30IacHOCTH, MPO0IIeM 31paBOOXPaHEHU .

I/I3yquI/Ie XUMUH:

CHOCOOCTBYET pealn3alliid BO3MOXHOCTEH JUIs caMopa3BUTHS M (OPMHUPOBAHUS KYJIBTYpHI
JUYHOCTH, € o0meil U (yHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIa/J B (I)OpMI/IpOBaHI/IC MBIIIJICHUA U TBOPYCCKUX CIIOCOOHOCTEH 06yqa1011114xc;1, HaBbBIKOB
HX CaMOCTOSTEIbHOM y‘IC6HOI\/'I ACATCIIBHOCTH, SKCICPUMCHTAJIBHBIX M HCCIICA0BATCIBCKUX yMeHHﬁ,
HGO6XO)II/IMBIX KakK B IIOBCETHEBHOM JKHM3HH, TaK U B HpOCI)CCCPIOH&J'ILHOfI ACATCIIBHOCTH,

3HAKOMUT CO CHCHH(I)HKOﬁ HAay4YHOI'0 MBINUICHUSA, 3aKJIaAbIBACT OCHOBBI LCJIIOCTHOT'O B3IJIA[d Ha
CAUHCTBO IIpUpPOabl n YCIO0BCKa, ABIIACTCA OTBETCTBCHHBIM 9TaroM
B (I)OpMI/IpOBaHI/II/I eCTCCTBCHHO-HayT{HOI‘;I T'paMOTHOCTHU 06yqafonmxc51;

CHOCO6CTByeT (I)OpMPIpOBaHI/IIO HEHHOCTHOI'O OTHOIICHHUA K CCTCCTBCHHO-HAYUYHBIM 3HAHUAM, K
npupoaec, K 4€JI0BCKY, BHOCUT CBOM BKJIaJ B AKOJIOTUUYECKOE O6pa3OBaHI/IC o6yqaloumxc;1.

JlanHble HampaBieHUs B OOYYEeHMHM XMMHU OOECTIeUMBAIOTCA CHEHM(UKON cofepKaHusl yuyeOHOTro
npeaMeTa, KOTOPBIN SIBJISETCS MeJaroriuecky alaliTuPOBaHHBIM OTpakeHHeM 0a30BOIl HAyKH XMMHU Ha
OINpeACIEHHOM dTane €€ pa3BUTHUS.

Kypc XxuMunm Ha ypOBHE OCHOBHOIO 0OmIero oO0pa3oBaHHMS OPUEHTHPOBAaH Ha OCBOCHHE
00y4aroIMMHUCS CHCTEMBbl IE€PBOHAYAIBHBIX MOHATUH XHMHH, OCHOB HEOPraHWYECKOH XHMHUU U
HEKOTOPBIX OTAETIbHBIX 3HAUUMBIX MOHATHH OPraHU4YeCKON XUMHH.



CtpyKTypa cofep:KaHusi IPOrpaMMbI 0 XUMHUU c(POPMHUpPOBAHA HA OCHOBE CHCTEMHOTO TOJIX0/a K
e€ uzyuenuto. CojiepKaHue CKJIAJIbIBACTCA U3 CUCTEMBI TOHSATUN O XMMUYECKOM AJIEMEHTE U BEIECTBE U
CUCTEMBI MIOHATHI 0 XMMHUYECKON peakiuu. O0e 3T CUCTEMBbI CTPYKTYPHO OPraHU30BAHbI MO MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuoaunueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TPEICTaBJICHHI 00 PIEKTPOIUTUICCKON TUCCOLMAIIUH BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaHHUS PaCCMATPUBAOTCSA HA OCHOBE DMIIMPUYECKH IOJyYEHHBIX U OCMBICIEHHBIX
(dakTOB, pa3BUBAIOTCA IOCIEAOBATEILHO OT OJHOTO YPOBHS K JpPYroMy, BBIIONHSS (QYHKIUH
OOBSICHEHUS U MPOrHO3UPOBAHMS CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH NMPAKTHUECKOro NMPUMEHEHUs U
IIOJIy4EHUS NU3Y4aeMBbIX BEILIECTB.

OcBoeHue NporpaMMbl O XUMHM CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMHUYECKOH
COCTABJISIIOLIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPHUPOABI, IECHHOCTHOI'O OTHOILIEHUS K
HAayyHOMY 3HAHMIO M METOJaM IIO3HaHusA B Hayke. lM3ydyeHMe XMMHUU NPOMCXOIOUT C INPUBJICUECHUEM
3HaHUH U3 paHee M3YyYeHHBIX yueOHBIX mpeameToB: «OKpykaromuii Mupy», «buonorus. 5—7 Kiaccel»
«®Dusuka. 7 Kiacey.

[Ipy w3ydyeHUM XUMHHM TPOUCXOIUT (HOPMHUPOBAHHE 3HAHHI OCHOB XHMHMUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON ESITEIbHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHIL. 3afada y4eOHOTO MpeIMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUM — BaXXHEWIMX (HaKTOB, TOHSATHUN, 3aKOHOB U TEOPETUUYECKUX TOJIOKCHHH,
JOCTYMHBIX 0000IIEHNIT MUPOBO33PEHYECKOT0 XapaKkTepa, S3bIKa HAayKd, B MPUOOIIEHUH K HAYYHBIM
METO/IaM TIO3HAHMSI TIPH U3YYCHUH BEIIECTB M XMMHUYECKHUX peakiuii, B (OPMUPOBAHUU M PA3BUTHU
MO3HABATENbHBIX YMEHUI M UX NMPUMEHEHHH B y4eOHO-TTO3HABATEIBHON U yueOHO-UCCIIEI0BATENbCKOMN
JesATeTbHOCTH, OCBOSHUHU TTPaBUJI 0€30MaCHOTO OOpAIeHHS C BEIIECTBAMHU B MOBCETHEBHOW KU3HH.

[Tpu n3yyeHUH XMMHUU Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl Ba)XXKHOE 3HAUYE€HUE MpUoOpenu
TaKHe LU, KaK:

— ¢opMHpOBaHHE WHTEIUIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMO0Opa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSTEILHOMY TMPUHSTUIO PEUIEHUH, CIIOCOOHOW amanmTUpPOBAThCS K OBICTPO
MEHSIOIIMMCS YCIOBUSM >KU3HH;

—  HaIllpaBJICHHOCTb 06yquI/151 Ha CUCTEMATHYCCKOC HpI/IO6H_ICHI/Ie o6yqa101unxc51 K
CaMOCTOSTEIbHON II03HABAaTEIbHOU ACATCIIBHOCTH, HAYYHbIM MCTOJaM IIO3HAHUA, (bOpMI/IpyTOH_[I/IM
MOTHBAIIUIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMUU,

— ofecrnieyeHue  YCIOBUM, CIOCOOCTBYIOIIMX  MPHOOPETEHHI0  OOy4YalOUIMMHUCS  OIbITa
pa3sHOOOpa3HOM JIeATeNbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KIIOYEBBIX HAaBBIKOB (KIIOYEBBIX
KOMHeTeHHHﬁ), HMCIOIUX YHUBCPCATIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB JCATCIBHOCTHU,

— (popmupoBanue obmiel (HyHKIMOHATBLHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHATH M OIICHUBATH SIBIICHHS OKPY)KAIOIIETO MUPA, UCTIONB3Ysl 3HAHUS U OIIBIT, TIOJYYCHHBIC



OpU M3yYEHUU XUMHH, MPUMEHATh UX MPU PEIICHUU NMPOoOJIeM B MOBCEIHEBHON XU3HU U TPYIOBOMU
JeSATEIbHOCTH;

dbopMupoBaHre y OOYYAOIIUXCS TYMAaHUCTHYECKHX OTHOLICHHM, IMOHUMAHHUS I[EHHOCTH

XUMHUYECKHUX 3HAHUW TSI BRIPAOOTKH 3KOJOTHYECKH IIeJIeCO00Pa3HOro MOBEJACHUS B OBITY U TPYHAOBOM
JeSITEIIbHOCTH B TEJISIX COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYIKAIOIIEH TIPUPOTHON CPEIIbL;

— Ppa3sBUTUC MOTHBaUN K 06y‘leHI/IIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO U CaMOBOCIIMTAHHIO Ha
OCHOBC YCBOCHUA 06H.[C‘ICJ'IOB€‘ICCKI/IX HCHHOCTeI;'I, TOTOBHOCTH K OCO3HAHHOMY BBIGOpy HpO(bI/IJ'IH u
HAITpaBJICHHOCTH JaIbHEHIIIETO O6y‘ICHI/ISI.

Kypc HanpaBieH Ha peleHue ciae yoIuX 3a0ay, 00eCIeYBAIOIINX PEATU3aUI0INYHOCTHO-

OPUEHTHPOBAHHOTO M JIEATEILHOCTHOTO TIOJXOI0B K 00y4eHut0 XuMuu odydatontuxcs ¢ 3I1P na

YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMUs:

(dopMHpOBaHUE NEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEJCTABICHUNH O BeIIECTBaX, MX
IIPEBPAICHUAX M IPAKTUYECKOM IIPUMEHEHUH; OBJIAJICHHE IOHATUMHBIM aIlapaToM H
CUMBOJIMYECKUM S3BIKOM XUMUH;

0CO3HaHHE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX INPEBPALICHUN HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB KaK
OCHOBBl MHOTHX SIBJICHUH >HMBOH W HEXHBOH HPUPOJBI; YIIIYOJ€HHE IpeACTaBIECHU O
MaTepUaJIbHOM E€IMHCTBE MUPA;

OBJIAJICHUE OCHOBAMHU XUMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATHH OOBEKTUBHO
OLCHUBATD )KU3HCHHBIC CUTYyalluH, CBA3aHHBIC C XHMHeﬁ, HaBBIKaMU 0€30I1aCHOI'0 O6paHIeHI/I$I C
BCIICCTBAMH, HCIOJIb3YEeMbIMH B TIOBCEJHEBHOW JKW3HU; YMEHUEM AaHAJIM3UPOBATh W
TUTAHUPOBATh JKOJOTMYECKH O€30MacHOe TMOBEJNEHHE B IIENSAX COXPAHEHHUS 3/I0POBBS H
OKpYKaroIlen Cpeibl;

dbopMHUpOBaHNE YMEHUI yCTAaHABIMBAThH CBSI3M MEXIY PEaTbHO HAOIIOJaEMbIMU XUMHYECKUMU
SABIICHUSIMU W  TPOIECCAMM, MPOUCXOIANIMMH B MHKPOMHUpPE, OOBACHATH MPHUUHBI
MHOTOOOpa3usl BEMIECTB, 3aBHCHUMOCTh WX CBOWCTB OT COCTaBa W CTPOCHUSA, a TakKke
3aBUCHUMOCThH IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

HpI/I06pCT€HI/I€ OIIbITa HMCIIOJIB30BaHWA PA3JIMYHBIX METOJ0B M3YUCHHUSA BCUICCTB, Ha6J'IIO]IeHI/I${
3a HUX IMPEBpaAlICHUAMU 1IpPpU HOPOBCACHHUN HCCIOXHBIX XHMHUUCCKHX OKCICPUMCHTOB C
HCIIOJIb30BaHNEM Tab0paTOPHOTro 000PYI0BaHUS U TPHOOPOB;

dbopMHUpOBaHKUE TIPEACTABICHUM O 3HAYCHUH XUMHUYECKON HAyKH U PEIICHUU COBPEMEHHBIX
HKOJIOTMYECKUX MPOOJIEeM, B TOM YHUCIE B MPEIOTBPALICHUN TEXHOTEHHBIX M IKOJIOTHUECKUX
KaracTpod.



OcobennocTu oT0Opa ¥ aganTanMu y4e0HOro MaTepuaJia o XuMHHU

OO0ydenne yueOHOMY mpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTH HA PEIICHUH KOPPEKITMOHHBIX
3aja4:
Pa3Butue 3puTeNbHOrO, 3pUTENbHO-0CI3aTEIBHOIO U CIIyXOBOI'O BOCIIPHSTHS.
Pa3BuTne npon3BOIBHOTO BHUMAHHUS.
Pa3Butue namaru.
PazButre U KOPPEKLHS MBICIUTENIBHBIX OIEPALIAMN.
[Ipeononenue Bepbammu3mMa 3HaHUM.
Pa3BuTre MOHOJIOTHYECKON pEYH.
OO6orarieHne akTUBHOI'O U TACCUBHOTO €JI0Bapsi, ((OPMUPOBAHHE HOBBIX NOHATHUH.
®opMHUPOBaHUE HABBIKOB 3pUTEIBHOTO, 3PUTEIILHO-0CA3AaTEIBHOTO U CIIyXOBOTO aHAJN3a.
OOyueHnue npapuiiaM 3anucu GopMyIl U ClIEHUAIbHBIX 3HAKOB.
OOydenue TexHuke mpeoOpa3oBaHus GOPMYIT U BEIPAKCHHH.

. @opMUpPOBaHUE HABBIKOB OCA3aTENBHO-3PUTEIBLHOTO OOCIEIOBAHUS U  BOCHPHUSITHS
[BETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelbeHBIX M300pakeHUH (MILTIOCTpAIHid, TaOlHUIl, CXeM,
MAaKeTOB, UePTEKHbIX PUCYHKOB, T'pa(UKOB U T.I1.).

° dopmMupoBaHUE CICHHAIBHBIX TPUEMOB OOCICIOBAaHUS ¥ HM300pKEHUS H3ydaeMBbIX
00BEKTOB.

° DopMUpPOBAaHKUE, YTOUHEHUE WM KOPPEKLHS MPEICTABICHUNA O MPEAMETaX M Ipoleccax
OKPYKarOIEeH 1eUCTBUTEIBHOCTH.

° PazButue u KoppeKkius yMeHUs yCTaHABIUBATh IPUUNHHO-CIIC/ICTBEHHBIE CBSI3U.

° Pa3BuTne MenKol MOTOPUKHU U 3PUTEIHHO-MOTOPHOM KOOPIMHAIIUH.

° dopMHUpOBaHUE YMEHUH M HABBIKOB 0€30MacHOT0 OOpallieHus ¢ BEIIECTBAMU B YCIOBHUAX
CIIa0OBUIECHUS.

° CoBepIIeHCTBOBAHUE YMEHHUS 3PUTEIIbHON OPUEHTUPOBKH B MUKPOTIPOCTPAHCTRE.

bonbiioe 3HadeHue Ui MOJHOLIEHHOIO YCBOEHHs Y4eOHOro MaTepuajla MMeeT OIopa Ha
MEXITPEIMETHBIE CBSI3U BOIIPOCOB, M3y4YaeMbIX B JJAHHOM Kypce, ¢ TAKMMH y4eOHBIMU NpeaAMeTaMH
kak «['eorpadus», «Dusuka», «buonorus». Ilo3Bonsist paccMaTpuBaTh OJUH U TOT K€ Y4eOHBIN
MaTepual C pa3HbIX TOUYEK 3pEHMsI, MEXIPEIMETHbIE CBS3M CHOCOOCTBYIOT €ro Jydiiemy
OCMBICIIEHHI0, 00JIee MPOYHOMY 3aKPEIUICHUIO MOTYYEHHBIX 3HAHUM U PAKTUUYECKUX YMEHUH.

[Tpy mOAroTOBKE K YpOKaM YUHUTEINb JOJKEH MPeayCcMOTpeTh (POpMUpPOBaHHE Y 00ydaromuxcs
YMEHHMI aHalu3UpOBaTh, CPaBHUBATH, 0000IaTh U3ydyaeMblil MaTepuall, MJIAHUPOBATH MPEACTOSIIYIO
paboTy, OCYIIECTBIATh CAMOKOHTPOJIb.



OO01ee YUCIIO YacoB, OTBEAEHHBIX JIJIS M3YYCHHS XUMHH Ha YPOBHE OCHOBHOTI'O OOIIETO
oOpa3oBanusi, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Heseno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

COAEP)KXAHUE OBYUYEHUSA
8 KJIACC
ITepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHM B KM3HHM 4Y€JIOBEKAa. XUMHsS B CUCTEMe Hayk. Tema u
BelecTBa. Pu3nyecKue CBOMCTBAa BELIECTB. ArperaTHoe coctossHue BemecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BeniecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJIbIl. XHUMHUYECKHE 3JeMEHTbl. CHUMBOJBI XMMHYECKHUX JJIEMEHTOB.
[TpocTeie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass  Qopmyna. BajleHTHOCTP aTOMOB XMMHYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENBbHAs aTOMHast Macca. OTHOCHUTENbHAST MOJIEKYJIIpHAas
macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTa B COCMHCHHH.

KommuectBo BemectBa. Mosb. Mossipas macca. B3anMocCBs3bp KOJIMYECTBA, MacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUUYECKUX COSAMHEHUN.

Ou3nyecKkue M XUMHUYECKHE SIBICHUA. XUMHUYECKass peakuus U e€ MNpHU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIECTB. XUMHUYECKUE ypaBHEeHUs. Kiaccuukanms XMMHYECKUX PeaKiui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHYECKOH TOCYIOH, MpaBWIaMU Pa0OTHI B JaOOpaTOpHH U MpHUEMAMHU
oOparieHus ¢ 1a0opaTOpHBIM 00OpYIOBAaHHMEM, HW3YUYE€HHE U ONHUCAHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt01eHne (Pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHHEe U KOHJEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpeHUe CBEYH,
NPOKAIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCIOTOM) SIBJICHUH, HAaOIIIOICHHIE
U ONHMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMoJjeicTBue sxene3a c¢ pactBopoM coimu menu (II), m3yuenuwe crnoco6oB
pasfeneHuss CMecel: C IMOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BBITAPUBAHWE, TUCTHIUISAIMS,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHe
pe3yJIbTaTOB TPOBEACHUS OIbBITA, WUIIOCTPHPYIOMIETO 3aKOH COXPaHEHHsI MAacChl, CO3JIaHHe
MoJiesiel MOJIEKYI (IIapOCTEP KHEBBIX ).

BaskHeiiue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech ra3oB. CocraB Bo3myxa. Kucimopom — 3J€MEHT W MPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupojie, Gu3ndeckue U XUMHYECKHe CBOMCTBA (peakIi TOPEHus).
Oxcuppl. [lpumenenne kucimopoga. CrocoObl TOJMYYEHHUS KHCIOpoJa B JIAOOpaTOpUH |
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — ajutoTporHas MOJU(PHUKAIHS
KHCIIOPO/Ia.



TennoBoit 3P¢deKT XUMHYECKOW peaKIud, TEPMOXHMHUUYECKHE YypaBHEHHS, OK30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOMIMBO: Yrojib M METaH. 3arpsA3HeHHE BO31yXa, YCHIICHHE
NapHUKOBOTO AP QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bomopon — aneMeHT W mpocTtoe BemiecTBo. HaxokaeHue Bomopoia B IPUPOIE,
du3nvecKre ¥ XUMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTy4eHus. KucioTer u cou.

Mounsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YpaBHEHHSIM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacklieHHnbie u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBOpMMOCTh BemecTB B Boje. MaccoBas 1oisl BEIIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHus. Poiab pacTBOpOB B MPHUPOJE U B KUZHU
yenoBeka. KpyroBopoT BOIbI B HpHUpoje. 3arps3HEHUE MPUPOAHBIX BOoJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuit. Oxcunpl. Knmaccudukamuss oxcuios:
coneoOpa3ymolune (OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HeconeoOpazyromue. Homenknarypa
OKCcHA0B. DU3MUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okCuaoB.

OcHoBanms. Krnaccudukanus OCHOBaHWH: INEIOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHUMU.

Kucnotsl. Knaccugukamus kucinor. Homenkmnarypa kucinor. @uznyeckre ¥ XUMHYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue Kucior.

Comu. Homenknartypa coneil. dusnyeckue u xuMuyeckue cBoiictBa coiierd. [lomyuenue
coJei.

I'eHeTnyeckas CBSA3b MEXAY KJIaCCaMH HEOPTraHMYECKUX COCTUHEHHM.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPE/IEJICHNE COAEPKaHUS KUCIOpoAa B BO3AyXe, MOJIy4yeHHe, coOMpaHue,
pacro3HaBaHHEe M HM3yYE€HUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOZHMKHOBEHUS W TMPEKpaIleHUs TOpeHus (mmoxapa), 03HaKOMJICHHUE C
o0Opa3llaMud OKCHIOB M ONHUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
M3y4eHUEe CBOWMCTB BojoOpoja (TOpeHHe), B3auMojeicTBue Bojaopona ¢ okcuaom meau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOJEHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEW PAacTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHONM MacCOBOM [J0JIE pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOJBI C METAUIaMU (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPa3I[OB HEOPTaHUYECKUX BEUIECTB PAa3TMUYHBIX KJIACCOB,
HaOIO/IcHUE W3MEHEHMsI OKPACKH WHIMKATOPOB B PAcTBOPAaX KHUCIOT U IIEJIOYEH, M3ydeHUE
B3anmojeiicTBust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeETalaMH,
peakuuii HEeUTpaM3alHiH, TOJY4eHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJTHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEILICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxuelue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoamyeckas cucrema xuMuyeckux iemenros JI. W.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKasl CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuuu



[TepBBle MOMBITKH KIAaCCU(PHUKAINN XUMUYECKUX dJIeMEHTOB. [IoHATHE 0 Ipymnmax cXOIHBIX
9JIEMEHTOB (WIENOYHBIE W INEJIOYHO3EMENbHBIE METAUIbl, TallOTeHbl, WHEPTHBIC Ta3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHUJIBI.

Ilepponnueckuii  3akoH. Ilepuomguueckas cucreMa XHMMHMYECKUX JJIEMEHTOB [l
N. MenpneneeBa. KopoTkonepuonnass u jymHHONIEpUoaHass (Gopmbl [leprogmdeckoil cucTembl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuonsl u rpynmbl. DU3MYECKUH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI JIEMEHTA.

Crtpoenne aromoB. CocraB aromMHbix snep. HW3orombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoil CHCTeMbI
. W. MenneneeBa. XapakTepuUCTHKa XHUMHYECKOIO »JJEMEHTa [0 €ro IMOJOXKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanyeckoro 3akoHa u Ilepuognveckoil CUCTEMbI XMMHUYECKUX IJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yu€Hblid U IpaKJaHUH.

XuMuyeckas CBSI3b. KoBanentnas (monsipHas u HETOJIsIpHas) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okucieHus. OKUCIUTEILHO-BOCCTAHOBHTCILHBIC pPCaKkuunu. HpOHGCCBI OKHCJICHUSA
1 BOoCcCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

u3ydeHre oO0pa3lioB BELIECTB METAIJIOB M HEMETAJIOB, B3aUMOJEWCTBUE T'MIPOKCUAA
LMHKA C pacTBOpPaMH KHUCIOT W IIEJIOYEH, IIPOBEACHUE OIBITOB, WIIIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUE, pEeaKuu pa3ioKeHNs, COETUHEHHUS).

Mescnpeomemnnle ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU M3YYEHUU XUMHUU B 8 KJacce OCYHIECTBISETCS
4yepe3 HCMOJb30BaHME KakK OOIMX €CTECTBEHHO-HAYYHBIX TMIOHATHW, TaK U TOHATHH,
SABJISAIOIINXCS CUCTEMHBIMU JUISl OTAENIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHUSA: Hay‘IHBIﬁ q)aKT, THUIIOTE3a, TCOpHsI, 3aKOH, aHAJIU3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/ISI, MNEPpUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJCINPOBAHUC,
HU3MCPCHUC, MOACIIb, ABJICHHUC.

®dusnka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJA, HW30TOIIbI,
pPaOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsf, BEIIECTBO, TelIO0, O00BEM, arperaTHOe
COCTOSIHHE Bf€IICCTBaA, ras, CbI/I?)I/I‘IeCKI/Ie BCJIIMYHUHBI, CAWMHUIIBI I/I3MepeHI/I$I, KOCMOC, IIJIaHECTHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadusa: armocdepa, rugpochepa, MHHEpasbl, TOpPHBIE IOPOJBI, IOJIE3HbIE
MCKOIIaEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



9 KUIACC
BeuecTBo M XMMHYeCKas peaKkuus

Ilepnonnueckuit  3akoH. Ilepuomuueckas cucreMa XHMMHMYECKUX JJIEMEHTOB [l
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB XHMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KalHs, KalbLMUs U HUX COCAMHEHUN B COOTBETCTBHM C
MOJI0’KEHUEM AJIeMEeHTOB B [leproinueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CTpOGHI/Ie BC€IICCTBA. BHAbI XHMHYECKON CBSI3U. THIBI KPpHUCTAININYCCKUX peI_HéTOK,
3aBUCHUMOCTb CBOMCTB BCIIECTBa OT THIIA KpPICT&J'IJ'IH‘lCCKOfI peI_HéTKI/I 1 BHAA XHUMHYECKOH
CBs3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHWYECKHX COEJIMHEHMM, FeHeTHYecKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccugukanus XUMUYECKUX PEeaKIUi MO pa3iInyHbIM MpPHU3HAKAM (IO YUCIIY M COCTaBY
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYaCTUIO KaTaiuzaropa). DK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTe o ckopoctu xumuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOTeHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuze. [loHsiTHE O XWUMHUYECKOM paBHOBeCHMH. DaKTOPhI, BIHSIONIME HAa CKOPOCTH
XUMHUYECKON pPeaKIMU U TOJI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKLIMU, JJIEKTPOHHBIA OajaHC OKHMCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopm{ BHCKTpOHHTH‘ICCKOﬁ AUCColHranuu. 9HeKTp0J’II/ITBI U HEIJICKTPOJIHUTHI. KaTI/IOHBI,
aHUoOHBI. MexaHu3m Jucconuany BCEIIECTB C PA3JIMYHBIMHA BUIAMU XUMHYCCKOU CBS3H.
CrencHb JUcCoranuu. CunbHBIC U c1a0ble SJICKTPOJIUTHI.

Peakiun moHHoro oOMeHa. YcIOBUS NMPOTEKAHUs peakUUid MOHHOTO oOMeHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWI M COJIEH B CBETE
NpEeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsiTvie 0 TUAPONH3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJENISIMHM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METaJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
HCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMM OT BO3ACUCTBUS Pa3IMYHBIX
(akTOpOB, UCCIIEI0BaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECcca AUCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BaHME BHUAECO MAaTEpHANOB), IPOBEACHUE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblIelIeHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOPEHHE, PEaKUUU DPA3I0KEHUs, COEAUHEHNS),
pacro3HaBaHHE€ HEOPTraHMYECKUX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKIUil Ha HOHBIL,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.



HeMmeTa/jibl 1 UX COeTMHEHUA

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
crernieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOEHMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4CHHE,
npuMeHeHue. JIefdcTBHe XJI0pa U XJIOPOBOJOPOJAa Ha OPraHu3M 4eloBeka. Baxuelnye xJ1opuabt
U X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHue, (U3NYECKHEe M XMMUYEeCKHe cBOHCTBA. OKCHIBI CEpbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOme Kak MpeNCTaBHTENS Kiacca KHUCIOT M crenuduueckue). XUMHYECKUEe pPEeakluu,
JeKale B OCHOBE MPOMBIIUIEHHOTO croco0a MOoJdy4deHUs cepHoW KucioTel. [Ipumenenue
cepHoll kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklusl Ha cyiab(ar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKaIolel cpenbl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
PEeIOTBPALICHUS.

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMsS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpocTpaHeHHWe B Hpupoie, (U3UUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue 1 npuMmenenue. Conu aMMoHUs, UX (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJydYeHHE,
¢u3nueckue M XUMHUYECKUE CBoilcTBa (0oOlIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeabl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
docopa, puznyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue M XUMHUYECKHE CBOWCTBa, mosydeHue. Vcmonp3oBanue ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmast xapaktepuctuka 3meMeHTOB I[VA-rpynmsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMHYecKue cBoicTBa. Ancopbuns. KpyroBopotT yrieposaa B Ipupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJydeHHE U NpUMEHEHHe. DKOJOTHUeCKUe MPOoOIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO TOTEIVIEHHs KJIMMaTra, MapHUKOBBIM 3pQekT. YronpHas KucIoTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BEIIECTBaX KaK O COEIMHEHMSX Yriepojaa
(MeTaH, 3TaH, ATWJIEH, AaleTWJIeH, ATAHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [TOHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YelOoBeKa. MarepHalbHOE E€IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.



Kpemunii, ero ¢usnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE M TPUMEHEHUE.
CoenuHenuss kpemHusi B mpupone. OOmme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHUEBOU kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30MMacHOTO UCTIOIH30BAHMS CTPOUTEIHHBIX MATEPUAIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIOTHI, MPOBEJCHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA TaJOTEHOB M MX COCAMHEHHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPUANIOB), O3HAKOMIIEHHE € O0pa3laMu XJIOPUAOB (TaJlOr€HHUIOB),
O3HAaKOMJICHHE ¢ o0pa3uamMu ceppl M €€ COCJUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEepUasoB), HaOdIofeHUEe Ipouecca OOYIJIMBaHUS caxapa MOJA  JEHCTBHEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KUCJIOTBI, MPOBEJICHHE KAaYECTBEHHOW peaklMM Ha Cyiab(paT-nOH M HaOJIOJeHHE NpU3HaKa eé
NPOTEKaHUS, O3HAKOMIJICHHE C (M3MYECKUMHU CBOMCTBAMHU a30Ta, (hocdopa W UX COeTMHEHHM
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POchHOpPHBIX ynoOpeHui,
[oJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKUMi Ha HMOH aMMOHMA M (ocaT-uOH M H3ydeHUE MPU3HAKOB MX
IIPOTEKaHUs, B3aHUMOJCHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YYEHUE MOJENeH KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C NPOIECCOM aJCOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOrasa, ojyyeHue, coOupaHue, paclo3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHWJIMKAaT-HOHbl W MW3Y4YCHHME IPU3HAKOB MX IIPOTEKAHUs, O3HAKOMIICHHE C MPOLYKIHUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANIbHBIX 3adau Mo Teme «Baxueilmue
HEMETAJUIBI U UX COCIUHEHUS.

MeTajuibl U HX COECAMHEHUS

O6HL’:1$[ XapaKTCPUCTHKA XHMHUUYCCKHUX OJBJIEMCHTOB — MCTAJJIOB Ha OCHOBAHHHU UHX
nonoxenus B [lepuoguueckoii cucteme xumuueckux aneMmeHToB [I. Y. MenneneeBa u cTpoeHus
atomoB. CTpoeHne MeTa/uloB. MeTajuindyeckasi CBSI3b W METAUIMYECKass KPUCTAJUIMYECKas
pemérka. OJIEKTPOXUMHUECKUI psaA HanpsHkeHUH MetamioB. DHU3MUECKHE M XMMHUYECKHE
cBoiicTBa MeTtayioB. OOmmMe crnocoObl nomydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[Ilenounble MeTaLIbL: MOJOKEHNE B [leproanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpOCHHE WX aTOMOB, HAXOXJeHWE B mpupoje. Ouznueckue u XMMHUYECKHE
CBOMCTBa (Ha mpumepe HaTpust U Kanusi). OKCUIbI U TUAPOKCHU]IBI HATpUs U Kanus. [Ipumenenue
HIEJTOYHBIX METAJJIOB U UX COECTMHEHUM.

[IlenoyHo3emMeNbHBIE METAIBI MAarHUi M KajdblMil: mosiokeHne B Ilepuomnueckoi
cucreme xuMmuueckux smeMeHToB [[. WM. MenneneeBa, CTpoeHHME HX aTOMOB, HaxOXJCHUE B
npupozae. OU3nyecKue U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanmbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHui: mnonoxeHue B Ilepuonnyeckoil cUCTEME XMMHMUYECKHX JJeMEHTOB [l
W. MenpeneeBa, CTpo€HHE aTOMa, HaxoXKJIeHHE B mpupoje. Puznueckue U XUMUYECKHE
CBOMCTBA aIIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THAPOKCH/IA ATFOMUHHUSL.



Kenezo: mnonoxenne B Ilepuoguueckoil cucremMe XUMHYECKMX 23yemMeHTOB /I,
N. MenneneeBa, CTpoe€HHE aToMa, HaXOXJeHWE B mpuponae. DPU3NUECKHUE U XHUMHYECKHE
cBoMcTBa xene3a. Oxcusl, ruapokcuanbl u conu xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
Y TIOJTyYCHHE.

Xumuueckuii IKCnepumenm

O3HAaKOMJICHHE ¢ oOpa3laMu METaUIOB M CIUIaBOB, MX (DU3MUYECKHMMU CBONCTBaMH,
U3YYCHHUE PE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIB30BAHHE BHUIACOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Keje3a B
KUcIoposie  (BO3MOXKHO — KCIIOJNBb30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHUs, KaJbIlUs, alFOMUHUS, NMHKA, xkene3a (II) u xenesa
(IIT), menu (II), HaOMrOIEHWE W ONMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia aIFOMUHUS U TUIPOKCU/IA [IUHKA, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHeWIme MEeTalljIbl U UX COCIMHEHUS.

XuMus M OKpyxKaouias cpeia

BemectBa u Marepuainsl B IOBCEIHEBHOM XU3HU 4YellOBeKa. be3omacHoe ucCnosb3oBaHue
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas moMomip Npu XHMHUYECKUX OXOrax u
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKarolLlel cpezbl (MpelesibHas TO0MyCTUMas KOHLEHTpaLHsl
Beulects, nainee — [1/1K). Ponp XxuMuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuit IKCnepumenm:
u3ydeHre o0pas3loB MaTepHuasoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAIbI).
Mesicnpeomemmuuie cea3u

Peammzanus MCKIIPECAMETHBIX CBA3EH IIpu U3y4CHUUN XUMHUU B 9 knacce OCYIICCTBIIAACTCA
qepe3 HUCIIOJIb30BAHUEC KakK O6I_I_II/IX C€CTCCTBCHHO-HAYUYHbIX HOHHTHﬁ, Tak H HOHHTHﬁ,
ABJIAIOINUXCA CUCTEMHBIMU IS OTACJIBHBIX IMTPEAMCETOB CCTCCTBCHHO-HAYYHOI'O NHUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHNUEe, OKCIEPUMEHT, MOJAEIUPOBaHUE,
WU3MEPEHHE, MOJIEIb, SIBJICHHUE, TAPHUKOBBINA d()PEKT, TEXHOTOTHS, MATEPUATIBI.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUJICKTPUKHA, (POTOITIEMEHT, BEIIECTBO, TEIO, 0O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHILE.

Buonorusi: ¢orocuntes, apixanue, Ouocdepa, 3KocucTeMa, MUHEpaJbHBIE YI0OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rtumpochepa, MHHEpPaIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B menom pesyabTatel ocBoeHus oOydarommmucs ¢ 3[IP  yueOnoro
npeaMeTa«XuMus» JOJDKHBI COBIAJATh C pe3yJbTaTaMyd NPUMEpPHON paboueit
IPOTPaMMBIOCHOBHOTO 00111ero oopazoBanus. Hanbosnee 3HAUMMBIMU SIBISIOTCA:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHEBIE pE3yiabTaTbel OCBOCHUS IIPOrpaMMbl OCHOBHOI'O 06]1_[61"0 06p330BaHI/I${
JOCTUIal0TCA B XOI€ OGy‘-IGHI/DI XHUMHUHU B CIUHCTBC yT-I€6HOI71 1 BOCIIMTaTEILHOMN JACATCIIBHOCTHU B
COOTBETCTBHH C TpaJuIIUMOHHBIMHA pOCCHfICKPIMH COOUOKYJIbTYPHBIMU n JAYXOBHO-
HPaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B OGH.[GCTBG IpaBujIaMM U HOpMaMMu NOBCIACHUA U
CHOCO6CTBYIOT nponoeccaM CaMOIIO3HAHHA, CAMOPA3BUTHA U COLIUAIIN3 AN 06yqa10u1nxc;1.

JInyHOCTHBIC pe3yiabTaTbl OTPAKAOT TOTOBHOCTH 06yqa}0mnxc;l PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHEIX HOECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIbITa ACATCIBHOCTH Ha eé
OCHOBC, B TOM 4HCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOT'O OTHOILLIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHUYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(OpMALUEH O MEePEIOBbIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOM U OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NpEaACTaBJICHHUA O COOHWAJIBHBIX HOpMax MW IIpaBUJIaX MECKIMYHOCTHBIX OTHOIICHUHA B
KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJI€3HOM, y4eOHO-
UCCIIeI0BATEIbCKON, TBOPUYECKOIN U APYrUX BHJIAX JEATENbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBHOCTH IIPU BBIIIOJITHCHHUN y‘IC6HI>IX, II03HABAaTCJIbHBIX 3a/ia4, BBIIIOJTHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
U B3aMMOINIOMOILIM B Mpoliecce 3TOM ydyeOHOW AesTeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBEJCHUE U IOCTYIIKM CBOMX TOBAapUUICH C MO3ULUU HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUs] O  BEIIeCTBE M  XUMHYECKOM  peakiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMAaHMs  CYIIHOCTH HayyHOW KapTHHBI MHpa, NPEACTaBIeHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJIbI, B3aUMOCBA3SIX YeJIOBEeKa C MPUPOAHON CpeAod, O poiu
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHMBBI, HAIIPABJICHHBIE HA IIOJyYEHUE HOBBIX 3HAHUM MO XHMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaéMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;



WHTEpPEC K OOYYEHHWI0O W TO3HAHHUIO, JI0O03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
€caM000pa30BaHNI0, TIPOSKTHOM M HMCCIIEAOBATEIBCKON JIEATSIBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 37J0POBBIO,
YCTAaHOBKM Ha 3/0pOBBIH 00pa3 >KU3HH, OCO3HAHWE IIOCIEACTBHHA W HENPHATHE BPEIHBIX
NpUBbIUEK (YMOTPEOJICHHUs] AIKOTOJs, HApKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBuil 0E30MaCHOCTH NpU OOpAIleHHH C XUMHYECKMMH BEIIECTBAMH B OBITY M peajbHOM
KHU3HH,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyna pa3IuyHOro poja, yBaxeHHe K
TPpyLy U pe3yiabTaTaM TPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPHUMEHEHUS
OpPEeIMETHBIX 3HAHMW 10 XUMHHU, OCO3HAHHBIM BBIOOP WHIWBUIYaJbHOW TPACKTOPUHU
IPOJIOIDKEHUS 00pa30BaHUSl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHaIbHONU NeATENbHOCTH U
Ppa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh aJIallITUPOBATLCSA B IIPO(deCcCHOHANIBHOM cpee;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS:

HKOJIOTMYECKU 11eIeCO00pa3HOE OTHOUIEHUE K NMPUPOE KaK MCTOYHHUKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICUXHYECKOMY 370POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€30I1acHOTO TOBEACHUS MpHU paboTe C BEIIECTBAMH,
a TaK)K€ B CUTYAIUAX, YTPOKAIOLIKX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, TOJy4Yaemble MPU HM3YYECHUH XUMHH, A PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, IS TIOBBIIICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XUMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B
[03HABATEJIbHON, KOMMYHMKATUBHOM U COLIMAIIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe merampeaMeTHBIX pe3y/lbTAaTOB BBIIEISAIOT 3HAYMMbIE IS (OPMHUpPOBAHUS
MHUPOBO33PEHUS OOIIEHAYUHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HaKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPBIE UCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEAMETOB (hOpMUPOBATH NMPEICTaBICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yHUBEpCalbHblEe ydeOHble NeHCTBUS (T103HABaTEIbHbIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpble OOecreuyuBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHHUIO Y4eOHOI 1eATebHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS

Ba3oBble JJoruueckue aeiicTBUA:



YMEHMSI HCIOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIICHUS TPH OCBOCHHUU 3HAHUIL:
pacKpbIBaTh CMBICI XMUMHMYECKHUX TMOHSATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSATUSMH), UCIIONIH30BATh MOHSATHUS IJIsI O0BICHEHUS
OTIIENbHBIX (PAKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KpPUTEPUU IS KIacCHU(PUKAIUU
XUMUYECKHUX BEHIECTB U XUMUUYECKUX PEAKIUN, YCTaHABIMBATh IPUUMHHO-CIICJCTBEHHBIE CBS3U
MeXy 00BEKTaMH U3YyUeHHUsl, CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHBIC, IEAYKTUBHbIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHUS;

yMEHUE MPUMEHATHh B IPOLIECCE MO3HAHUS MOHATHUS (IIPEAMETHBIC U METANpPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MpPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEJCTABICHUS — XUMHUUYECKHUM 3HAK (CMMBOJI DJIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOH peakuuu — TMpU pElIeHud YydeOHOo-
MO3HABATENIbHBIX  3a/lad, C Y4YETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKH H3YyYaEeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBCHHBIE CBSI3H U
MPOTUBOPEYHS B U3y4aE€MBIX IIPOIECCAX U SBICHUSIX.

bBa3oBLlIe ucciaenoBaTelLCKHE AeiiCTBHSA .

YMCHHE HCIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HMHCTPYMCHTA IIO3HAHHA, a
TakKo)K€C B KadCCTBC OCHOBBI [OJIA (1)OpMI/IpOBaHI/I$I THIIOTE3bl IIO IIPOBCPKEC IIPABHUIIbHOCTHU
BBICKa3bIBACMBbIX Cy)KI[CHPIfI;

IpUOOpETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHMU3ALMM U IPOBENEHUI0 YYEHUUYECKUX
9KCHEPUMEHTOB, yMEHHE Ha0JII01aTh 3a X0/10M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEI0BaHMsI, COCTABIIATh OTYET O MPOEIaHHON padore.

Pabora ¢ napopmanmeii:

yMeHue BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJISIpHAst TUTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIe TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO NH(OPMAIIHIO;

yYMEHHUE MPUMEHATh Pa3JInYHbIEe METO/IbI U 3alIPOCHI PU MOUCKE U 0TOOpe HH(pOPMAIU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIb30BAHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHNE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHHS PA3THIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IperCTaBICHUS
UHPOPMAIIMK M WUTFOCTPHPOBATH pElIacMble 3a/laud HECIOXHBIMH CXEMaMH, JharpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJb30BaTh M aHAIM3MPOBATh B TpoIlecce y4eOHOW M UCCIIe0BATEIhCKOM
NEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X031CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKpYXKarollel MpUpoaHON CPeIbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
YMEHMsI 3aJlaBaTh BOINpPOCHl (B XOjA€ aAuagora MU (WiIu) IUCKYCCHU) IO CYILECTBY

oOcyxgaemMoii Tembl, (OpPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITTOIHEHUS
MPEI0KEHHOM 3a/1a4u;



YMEHUS IPEICTABIIATH IMOJIyYeHHBIE PE3YJIbTaThl MO3HABATEIBHOMN IEATEIILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [eNlaTh MPE3CHTAIUI0 pPEe3yJbTaTOB BBIOJHEHHUS XHMHUYECKOTO
JKCIIepUMEHTa (Ja00opaTOpPHOTO OMbITa, J1A0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOI'O COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATECIHHOU H
UCCIIEIOBATEIbCKON JICATENIbHOCTU TPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB M COTJACOBaHMs NO3HMIUN (0OCYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBID», KOOPAHHAIIUS COBMECTHBIX JCUCTBHIA, OMPEICICHIE KPUTEPHUEB MO OI[CHKE KavyeCcTBa
BBITIOJITHCHHOW PabOThI U IpyTHe).

PeryasitTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSTEIIBHO ONPENeISITh eI NeTeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M IpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JICSATEIBLHOCTh, BBHIOMPATh
HanOonee dS(QQeKTuBHBIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTaBIISITh HJIM KOPPEKTHPOBATh IMPEAJIOKCHHBIA AIrOPUTM JACHCTBHU IMpU
BBINIOJIHCHUM 3aJaHMi C y4ETOM IOJYYCHHUS HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIMSIX, OLCHUBATh COOTBETCTBHUE IOJYYCHHOTO Pe3yJibTaTa 3asBICHHOMN eI,
YMEHHE UCIIOJIb30BATh U AHAIM3UPOBATh KOHTEKCTBI, MPEIaracMble B YCIOBUH 3aJaHU.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMETHBIX pE3yabTATOB II0 OCBOCHHIO OOS3aTENILHOIO COJEpPIKaHMS,
YCTQHOBJICHHOTO JaHHOM (exepanbHOW pabouell mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOydarluMuUCs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00s1acT «XUMUS», BUIBl JESATEILHOCTH MO IOJIYYEHHIO HOBOIO 3HAHHUSA, €ro
MHTEPIIpETallU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHy oOydenust B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKUX IOHSATHI: aTOM, MOJEKYJa, XUMHUYECKUI
3JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECh (OJHOPOHAS U HEOJAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTENIbHASI aTOMHasi U MOJIEKYJIsIpHas Macca, KOJUYECTBO BEIECTBA,
MOJIb, MOJISIPHAs Macca, MaccoBas J0JII XMMHYECKOTO JJIEMEHTAa B COCIUHEHUH,
MOJIIpHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULIATEIHLHOCTb,
CTETIEHb OKHUCIIEHMs, XUMHMUYECKass peaklus, KiIacCUu(UKaus peakuui: peaxkiuu
COCIMHEHUS, PEaKLUUU DPA3JIOKEHUs, PEaKIUH 3aMEeIleHUs, peakluu OOMEHa, 3K30- U
HHJIOTEPMHUUYECKHE PEaKIMH, TEIUIOBOM A(PQPEKT peakiuu, sIpo aToMma, 3JIEKTPOHHBIN
CIIOM aTroma, aTOMHas OpOuTallb, Paguyc aToMa, XHUMUYecKas CBs3b, MOJSpHas U
HENOJISIpHAsi KOBAJIEHTHAs CBsI3b, MOHHASI CBS3b, MOH, KATHOH, aHWOH, PaCTBOP, MaccoBas
JIOJIS BelecTBa (MPOIEHTHAs KOHIIEHTPAIUsI) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHATUH W NPUMEHATH 3TU
MOHSITHSI IPU ONTUCAHUH BEILECTB U UX MPEBPAIICHUI;

e HCHOJb30BATh XMMUYECKYI0 CHMBOJMKY JJIsi COCTaBleHUS (OpMYJT BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e OMNpEneNsITh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OHMHApHBIX COEAMHEHUSX, CTENCHb
OKHUCJICHHS DJEMEHTOB B OWHApHBIX COEAMHEHUSAX, NPHHAJJIEKHOCTh BEIIECTB K
ONpeNieNIEHHOMY KJIacCy CO€QMHEHHMH 1o ¢dopMmynaM, BUA XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;



e packpsiBath cmblca Ilepuomuueckoro 3akona [[. M. MenpneneeBa: NeMOHCTpPHUpPOBATH
IIOHMMAHHE TIEPUOJNYECKOM 3aBHCHMOCTH CBOMCTB XHUMHYECKHX DJEMEHTOB OT HX
nosoxkeHus B Ilepuoauueckoil cucreMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHMs, 3aKOHAa ABOTapo;

e ONHCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonndeckoit CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh IOHATHUSA «IJIaBHasg mnoarpymnna (A-rpynma)» u
«mmobounass moxarpymnmna (b-rpymma)», Maneple u  OonblMe TEPHOIBI, COOTHOCHTH
o0o03HaueHusl, KOTopble MMeroTcsl B Tabmune «llepmoauueckas cucremMa XUMHUYECKUX
anemenTtoB . M. MenzeneeBa» C 4YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XMMHUYECKMX 3JEMEHTOB (COCTaB M 3apsi sAnpa, oOlee YHUCIO D3JIEKTPOHOB H
pacnpeziesieHue X M0 3JIEKTPOHHBIM CII0SIM);

e Kjaccu(UUUPOBaTh XMMHMUYECKHE 3JIEMEHTHI, HEOPIraHWYECKUE BEIIECTBA, XUMHUYECKHUE
peakuuu (110 4YMCIy M COCTaBY YYacTBYIOIIMX B pPEaKIMM BELIECTB, IO TEIJIOBOMY
addexry);

e XapakTepus3oBaTh (OMUCHIBATH) OOIIHE XWMHUYECKHE CBOMCTBA BEHICCTB Pa3IUUYHBIX
KJIaCCOB,  IIOATBEP)KJas  ONHUCAaHUE  IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

e IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTHM OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLIEHUI B Pa3IMUHbIX YCIOBUSIX;

e  BBIYHUCISITH OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEHIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOT0 dJIeMEHTa 1o (popMyiie COCTUHEHHUsI, MACCOBYIO OO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKON pEeakLiny;

e TIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIeHHe, CUCTEeMATU3alUI0, KJIACCU(PHUKAIMIO, BbISBICHUE MPUYUHHO--
CJIEICTBEHHBIX CBA3€HM — I M3Y4YEHUS CBOMCTB BEUIECTB M XUMHYECKHX DPEAKLUH,
€CTECTBEHHO-HAyYHbIe METO/Ibl [T03HAHUS — HAOJIOACHUE, U3MEPEHHE, MOJIEIUPOBaHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

e CIENOBaTh IpaBWJIaM TOJb30BAHUSA XHMMHUYECKOM rmocymoil M 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXe IpaBWiiaM OOpallleHHsi C BEUIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH T10 BBIIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYEHHUIO U
coOupaHuio Ta3000pa3HBIX BeEIIECTB (BOAOPOJAa M KHCIOPOJa), MPUTOTOBICHHUIO
pPacTBOPOB C OINPEAECIEHHON MacCOBOM J10JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh U
IPOBOAMTh XUMHYECKHE SKCIIEPUMEHTHI IO PACIO3HABAHWIO PACTBOPOB IIeNoued U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JTakKMyc, peHoN(TaIenH, METUIOPAHXK U ApYyTrue).

K kxoHuy obydeHus B 9 kjacce npeaMeTHbIE pe3yslbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: XUMHUYECKHI D3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJICHTHOCTD,
IIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIEHUS, XMMHMUYECKas peaklus, XUMHYECKas
CBSI3b, TEIUIOBOHM 3((eKT peakiuu, Moyib, MOJSPHBIA O0BEM, pacTBOp, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAss TUCCOLMALMSA, pPEaKIMW HOHHOTO OOMeHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U HeoOpaTHMble pEaKIH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE
U BOCCTaHOBJIEHUE, aJUIOTPONHs, amM(pOTEepHOCTb, XMMHUYECKass CBs3b (KOBaJIeHTHas,
WOHHAsl, METAJUIMYecKas), KpUCTaNIMYecKasi pem€rka, KOppo3us METAJUIOB, CIUIABBI,
CKOpPOCTh XMMHMYECKOM peakuuu, MpeAesbHo Jgonyctumas KoHueHtpauusa 1K
BELIECTBA,



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUA M NPUMEHSTh 3TU
MOHSITHS ITPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCTOJIb30BaTh XWMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBIeHHS (OpPMYyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OIPEAEIATh BAJIECHTHOCTh U CTENIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOTO COCTaBa, MPUHA/IJICKHOCTh BEIIECTB K OIMpeleIEHHOMY KIIAcCy COeTUHEHUI
no Qopmynam, BHI XUMHYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJlIM4ecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps]l MOHA IO XMMHUYECKON (QopMmysie, XapaKTep Cpeibl
B BOJIHBIX PAacTBOpPax HEOPraHUYECKHX COCIUHEHUMN, TUIl KPUCTAJUIMYECKOW PEIIETKH
KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMbIci [leproanueckoro 3akona Jl. 1. MenaeneeBa u JEMOHCTPUPOBATH €TI0
MOHMMAaHHE: ONKMCHIBAaTh W XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHUYECKHX D3JIEMEHTOB: pa3jMuyaTh IOHATUS «riaBHas mnoarpynna (A-
rpymmna)» u «mobouyHas mnoxarpynna (b-rpymnma)», Mameie u  OoNbIIME€ TIEPHOIBI,
COOTHOCHTH 0003HA4YEHUS, KOTOPBIE UMEIOTCS B MEPUOANYECKON TAOIUIIE, C YNCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsl sapa,
o0I1ee 4nciIo JEKTPOHOB W PACHpPEeNICHHE WX IO 3JIEKTPOHHBIM CJ0SIM), OOBSCHSTH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COSAMHEHUN B Mpeaenax
MaJIbIX IIEPUOJI0B U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMCHIBATh) o00ImKME M chHeuu(pUYecKue XUMHUYECKHE CBOICTBa
MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPKasi ONMHMCAHWE MPUMEPAMH MOJIEKYISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINUX XUMUYCCKUX PEAKIUH;

COCTaBIISITh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOLMAIMU KUCJIOT, IIeTouell U coneil,
IIOJIHbIE U COKpAIll€HHbIE YPABHEHMsI pEaklUii MOHHOIO OOMEHa, ypaBHEHMs peaklui,
NOATBEPXKJAIOIIUX  CYLIECTBOBAHME TI'E€HETHYECKOW CBSI3M MEXIy BELIECTBAMHM
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MacCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa Mo (popMyse COeIUHEHHS, MaCCOBYIO JOJIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON peaKkuu;

coOnrofarh MpaBWia TIOJb30BaHUS XHMMHUYECKOW TocylAoM U 1a00paTOpHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHHs C BEUIECTBAMH B COOTBETCTBHU C
MHCTPYKIHUSMHU IO BBIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOITYYEHUIO U
COOMpaHUIO ra3000pa3HbIX BELIECTB (aAMMHAKa U YTIEKUCIIOTO ra3a);

MIPOBOAMTH PEAKLUHU, MOATBEP)KIAIOIINE KaueCTBEHHBIM COCTaB pPA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TyTEM XJIOPHA-, OpOMHUA-, HMOAUI-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, Cyiab(har-, THUIPOKCHUI-UOHBI, KATHOHBI aAMMOHHUS W WOHBI HW3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;
NPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CUHTE3,
cpaBHeHHe, 00001IeHre, CUCTEMATHU3aLUIO0, BBISABICHUE TPUYUHHO-CIICACTBEHHBIX CBSI3€H
— N7 U3y4YEHUs CBOMCTB BEIIECTB M XUMHYECKHX pEaKIHMi, eCTeCTBEHHO-Hay4yHbIE
METOAbl TO3HAaHUS — HaONIOeHUe, W3MEPEeHUE, MOJEIUPOBAHUE, HKCIHEPUMEHT
(peasbHBIN U MBICJIEHHBIH).






TEMATHUYECKOE INTAHUPOBAHUE
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Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA ‘
11 XuMus — BaykHas 00J1aCTh €CTCCTBO3HAHMS U 5 2 bu6mmoreka [IOK
™ ||mpaKTHYeCcKOM JeATEIHbHOCTH YeIOBEKa https://m.edso0.ru/7f41837c
1.2 |BemecTBa 1 XUMHUYECKHE pEaKIIUU 15 1 ﬁggg'lflﬁee%zcﬂ)or{f/? £41837¢
‘I/ITOFO 0 pazzaeny H30 Hl HZ H ‘
‘Pa?.)le.ﬂ 2. BaxxHeiimme npeacTaBUTEIM HEOPTaHUYECKHUX BelleCTB ‘
2.1||Bo3ayx. Kucnopon. ITonstue 06 okcumax 6 ﬁggg?/ﬁeeﬁcﬂorﬁn f41837¢
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cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuognyeckas cucrema xummnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKAsI

3.1 lNepnonnyecknii 3akoH u [lepnomudeckas cucrema
xumuueckux 3nemeHToB [1. . Menneneesa. CtpoeHue aroma

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c
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3.2 Xumnueckas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIILHBIE 8 1 1 bubnuoreka
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I[TIOYPOYHOE IINTAHMPOBAHUE

8 KIIACC
N KOIM9eCTES 9ACOR DJIeKTPOHHBbIE HU(PPOBLIE
o0pa3oBaTejibHbIE PeCypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1 Bcero
padoThI padoThI

1 IIpeamer xumuu. Poib XMMUHK B KU3HU YEJIOBEKA. Tena u bub6nunorexa LIOK
BEIECTBA https://m.edsoo.ru/ff0d210c

2 |TousTHe 0 MeTOHAX ITO3HAHMS B XMMUU buGnuorexa LIOK
A https://m.edsoo.ru/ff0d227e

3 [TpakTrueckas padora Ne 1 «I[IpaBuiia paboThl B J1abopaTopuu u bub6nunorexa LIOK
npué€MbI 00paIIeHUs ¢ JIA0OPATOPHBIM 000PYIOBAHUECM) https://m.edsoo.ru/ff0d23dc

4  |Yuctele BemecTBa U cMecd. CriocoObl pa3aeiieHus cMeceit bubmiorexa OK
B ’ pasit https://m.edsoo.ru/ff0d26ca

5 [IpakTuueckas padora Ne 2 «Paznenenue cmeceil (Ha mpumepe bubnmnoreka [HOK
OYHCTKH ITOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8

6 ||[ATOMBI U MOJEKYIIBI bubmmorexa [TOK
Y https://m.edsoo.ru/ff0d2a6c

7 XHUMHYECKUE JIEMEHTBI. 3HAKH (CUMBOJIBI) XUMHUYECKUX bubnmorexa LIOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 |[IIpocThle U CIOKHBIE BEIIECTBA buGnnorexa [IOK
p m ' https://m.edsoo.ru/ff0d2a6c

9 ||ATOMHO-MOJIEKYIISIDHOE YUECHHUE bubnmorexa LIOK
yaAp ya https://m.edsoo.ru/ff0d2d50

10 3aK0H TTOCTOSTHCTBA COCTaBa BEMIECTB. XUMUYecKas Gpopmyiia. bubnuotexa [JOK

BaneHTHOCTL aTOMOB XUMHYECKHX 3JIEMCHTOB

https://m.edsoo.ru/ff0d2eae
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N K o/H9eCTEG 9ACOR DJIeKTpOoHHbIE U(POBBIE
o0pa3oBaTejibHbIE PecypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
i Bcero
padoThI padoThI
11 OtHocuTenbHas atToMHast Mmacca. OTHOCUTENbHAS. MOJICKYJISIpHAS 1 bubmmoreka [JOK
Macca https://m.edsoo.ru/ff0d323c
12 |[MaccoBast 101 XUMHUYECKOTO DJIEMEHTA B COSANHEHUN 1 bubmiorexa OK
A 4 https://m.edsoo.ru/ff0d350c
bubnuoreka [{OK
13 ||[KonmaectBo BemectBa. Moib. MossipHas macca 1 hitps://m.eds00.ru/ff0d5230
14 | ®usuueckue U XUMHUYECKUE SIBICHUS. X UMUUYECKAs PEAKIIHS 1 buGnuorexa LIOK
: peaxi https://m.edsoo.ru/ff0d37fa
15 |[Ipu3Hak# ¥ yCIOBUS IIPOTEKAHUS XUMHUUYECKUX PEAKIIUH 1 bubmorexa HOK
p y p peaxt https://m.edsoo.ru/ff0d3al6
16 ||3akoH coXpaHEHHSI MACCHI BEMIECTB. XUMHUUECKHE YPABHEHUS 1 Bubmuorexa IOK
P m ’ yp https://m.edsoo.ru/ff0d3b88
17 Beruncnenus konmdecTBa, MacChl BEIIECTBA 110 YPAaBHEHUSAM 1 bubnmnoreka [HOK
XUMUAYECKHX PEaKITHi https://m.edsoo.ru/ff0d5708
18 Krnaccudukanus XuMHUeCKUX peakiuii (COeTuHEHHs, 1 bubnmorexa LIOK
pasioKeHus, 3aMeIIeHNs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-3HIMKIONEAUCT. O600IIEeHNEe U 1 bubmuoreka [IOK
cUCTeEMaTU3als 3HaHUI https://m.edsoo.ru/ff0d40c4
20 O000menne 3Hauuil 110 TeMe «BelecTsa 1 XUMAYECKUE 1 but6mmorekxa [IOK
peaxIm» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas Bo3nyxa. Kucnopon — anemeHT u 1 bubmuorexa [JOK
npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e
29 du3nyecKkue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peaKkIuu 1 bubnunorexa LIOK
oKkucIeHus, roperune). [lonsTue 00 okcumax https://m.edsoo.ru/ff0d4614

‘23 HCHOCO6BI MOJTYYCHHST KHCIIOpOoia B JIA0OPaTOpUH U Hl H H HBI/I6J‘II/IOTeKa HOK
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N K o/H9eCTEG 9ACOR Of;ﬂeKTp()HHble uugpoBbie
pa3oBaTe/ibHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
n Bcero
padoThI padoThI
‘ HHpOMBIH_UIeHHOCTI/I. [MpumeneHue kuciopoaa “ H H |[https://m.edsoo.ru/ff0d497a
T N R BuGmorera LIOK
P P ’ AOTEP https://m.edsoo.ru/ff0d4790
peaKkuuIx
TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE BO3yXa, CIIOCOOBI bubnnoreka [JOK
25 1 .
ero Npe0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
[IpaxTuueckas padora Ne 3 o teme «llomyuenue u cobupanue bu6mmoteka [JOK
26 . 1 1 .
KHCJIOPO/Ia, U3yYEHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — anemeHT u npocroe Bemectso. Haxoxxaenue B 1 bu6mmoteka [JOK
IPHUPOJIE https://m.edsoo.ru/ff0d4dd0
o8 dusnueckre 1 XUMHUYECKHUE CBOWCTBA BoAopoaa. [Ipumenenue 1 bubmuoreka [IOK
BOJIOPO/IA https://m.edsoo.ru/ff0d4dd0
bubmnorexa IJOK
29 |[ToHsATHE O KUCIIOTAX U COJSIX 1 https://m.eds00.ru/ff0d50d2
bubnmorexa LIOK
30 ||Crioco6b! moyueHust BOAOPOAA B 1aOOpaTOpuu 1 hitps://m.edso0.ru/ff0d4ddo
31 ITpakTuyeckas padora Ne 4 o teme «Ilonyuenue u coonpanue 1 1 bubmuoreka [IOK
BOJIOPO/Ia, M3YYEHHE eT0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. " bubnuotexa [JOK
32 |MomnsipHBIi 00BEM Ta30B. 3aKOH ABOTAIPO 1 hitps://m.edsoo.ru/ffod542e
33 Brrunciienus 00bEMa, KOJIMUECTBA BEIIECTBA T'a3a M0 €ro 1 bubnunorexa LIOK
M3BECTHOMY KOJIMYECTBY BELIECTBA UM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruucnenust 06bEMOB ra30B M0 YpaBHEHHIO PEAKIIMU HAa OCHOBE 1 bubmuorexa [JOK
3aKOHa 00BEMHBIX OTHOIIICHHI Ta30B https://m.edsoo.ru/ff0d5708

‘35 HqDI/BquCKI/Ie A XUMHAYECKUE CBOMCTBA BOJIBI Hl H H HBI/I6J‘II/IOTeKa HOK
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DJIeKTpOHHbIe U poBbIE

No KoaunuecTBO yacon
o0pa3oBaTesbHbIe pecypchl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
1| Bcero
padoThI padoThI
| | |https://m.edsoo.ru/ff0d587a
. bu6nmorexa [IOK
36 ||CocraB ocHoBanuii. [loHsaTHE 00 MHAUKATOPAX hitps://m.edsoo.ru/f0d59e2
37 Bona xak pactBoputens. HacsleHHbIE 1 HEHACBIILIEHHBIE bu6mmoteka [JOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 [TpakTuueckas padota Ne 5 o teme «lIpuroroBienue pacTBOpoB ¢ 1 bubnnorexa [JOK
OIpeIeIEHHON MaCCOBOM JI0JICi paCTBOPEHHOTO BELICCTBA» https://m.edsoo.ru/ff0d5eba
. bubnuoreka [{OK
39 ||O606menue 3HaHMit o Teme «Kucnopoa. Bogopoa. Bogay» hitps://m.edsoo.ru/ff0d6342
40 ||Oxcuppl: cocTaB, KiaccuduKals, HOMEHKIIATypa bubsmorexa [IOK
AR ’ A, P https://m.edsoo.ru/ff0d664e
a1 [TonydeHnue u XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnnorexa [JOK
aM(OTEepHBIX OKCUJIOB https://m.edsoo.ru/ff0d664e
42 ||OcHOBaHUSs: cOCTaB, KiIaccu(uKaius, HOMEHKIIATypa bubmorexa HOK
: , s, yp https://m.edsoo.ru/ff0d67ca
43 |ITomyyeHune U XMMHUYECKHE CBOIICTBA OCHOBAHMIA bubmorexa OK
i https://m.edsoo.ru/ff0d67ca
44 |[KucnoTsl: cocTaB, Kaccu(pUKaIns, HOMEHKIIATypa bubmorexa HOK
~ : A, P https://m.edsoo.ru/ffOdfee2
45 |[Tomy4yeHue U XMMHUYECKUE CBONCTBA KHCIIOT bubmorexa I[IOK
i https://m.edsoo.ru/ff0dfee2
16 Comnu (cpeanue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, bubnuotexa [JOK
XUMHYECKHUE CBOICTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabota Ne 6. PemieHne skciepuMeHTATBHBIX 33249 bubnmnoreka [JOK
47 . - :
o TeMe «OCHOBHBIC KJIACCHI HCOPTaHMUCECKUX COCIHHEHUI https://m.edsoo.ru/00ad9b7c
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N KOJI9eCTEO 1ACOB Ofg.ﬂeKTpomlble undposBbie
pa3oBaTejibHbIE PeCypChl
n/ Tema ypoka
- KonTpoabHbie IIpakTHyeckue
Bcero
padoThI padoThI
48 I'eneTndeckas CBA3b MEXKIYy KJIACCAMU HEOPTAHUYECKUX 1 bu6mmoteka [JOK
COEIMHEHMIT https://m.edsoo.ru/00ad9a50
. bubnunorexa LIOK
49 ||O0001Eene 1 cucTeMaTH3alus 3HaHUI 1 hitps://m.eds0o.ru/00ad9ch?
O06006mmenue 3Hanui Mo TeMe "OCHOBHBIE KJIACChl HEOPTaHUYECKHUX bub6nunorexa LIOK
50 o 1 )
COEIMHEHMI https://m.edsoo.ru/00ad9ela
[1epBbIe MOMBITKY KJIACCH(PHUKAIIMA XUMUIECKUX SJIEMEHTOB. bu6mmoteka [JOK
51 1 )
[ToHsTHE O TPYIIAX CXOMHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XUMUYECKUAX 1 bu6mmoteka [JOK
snemenTos /. 1. Menpeneena https://m.edsoo.ru/00ada52c
53 |[[Ieproasl, TPYMIIGL, MO, IIBI 1 Bubmuorexa IOK
PHOBL, TPYTIBL, TOATPYT https://m.edsoo.ru/00ada52¢
bubmnorexa IJOK
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnbr 1 hitps://m.eds00.ru/00ada342
55 CtpoeHue 31eKTPOHHBIX 000JI0YE€K aTOMOB 3JIEMEHTOB 1 bubnmorexa LIOK
[Mepuoanyeckoii cucremsl /1. . Menzaeneesa https://m.edsoo.ru/00ada6bc
56 XapaKkTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B 1 bubnunorexa LIOK
[Mepuoanveckoii cucreme J{. . Menneneena https://m.edsoo.ru/00ada824
57 3nauenue [leproanyeckoro 3akoHa JJisi pa3BUTUS HAYKU U 1 bubnuotexa [JOK
npaktuku. J{. 1. MenneneeB — yu&Hblii, Iearor U rpakJaHuH https://m.edsoo.ru/00ada96e
58 ||DiekTpooTpULIATEILHOCTE ATOMOB XMMHUYECKHUX DJIEMEHTOB 1 buGmuorexa [IOK
pooTpull https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 ||MonHast Xumieckas sk 1 https://m.edsoo.ru/00adac34
‘60 HKOBaJ'IeHTHaH MOJISIPHAsE XUMUYECKasI CBSI3h Hl H H HBI/I6J‘II/IOTeKa HOK
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N K o/H9eCTEG 9ACOR DJIeKTpOoHHbIE U(POBBIE
o0pa3oBaTejibHbIE PecypChl
n/ Tema ypoka
KonTpoabHbie IIpakTHyeckue
i Bcero
padoThI padoThI
L I | | | Ihttps://m.edsoo.ru/00adaab8
61 ||KoBaneHTHas HemoysipHAsA XUMUYECKAs CBA3b 1 bubmaorexa LIOK
P https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 ||Crenenp okucnenns 1 https://m.edsoo.ru/00adae28
63 ||OKHCINTEIHLHO-BOCCTAHOBUTEILHBIE PEAKIINT 1 Gubmiorexa OK
peaxl https://m.edso0.ru/00adb076
bubnuoreka [{OK
64 ||OxuciuTeIn U BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
65 O06o006mienue 3Hanuii Mo Teme «CtpoeHue aroma. XuMHUYECKast 1 bubmmoreka [JOK
CBSI3bY» https://m.edsoo.ru/00adb486
[[bubmuoteka [IOK
66 |[[IpoMexyTOUYHAsT aTTeCTaIHSI 1 1 https://m.edsoo.ru/00adb33c]
]
. . [[bubmuoteka [IOK
67 PesepBHbIit ):pox. O06001menne 1 cucreMatu3anus 3Hadui. Utoru 1 https://m.eds00.ru/00ad9ch2]
KOHTPOJIbHON pabOoThI ]
N N [[BubmmoTeka [IOK
68 ||Pe3epBHblit ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1 https://m.eds00.ru/ffod61c6]]

(OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME |68 [ 6 [
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9 KIIACC

KoaunuecTBO 4acoB

Ne Tema vDOKa JIeKTPOHHBbIE U(PPOBHIE
n/n P Bcero Konrpoakueie | Ipakrueckue o0pa3oBaTesbHbIE PecypChl
padoThI padoThI
1 [Tepnonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKHUX 1 bubmmorexa [IOK
snementos JI. 1. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX 1 bubnmoreka [JOK
9JIEMEHTOB TIEPBBIX TPEX IEPHOIOB https://m.edsoo.ru/00adb6b6
3 |[Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKHUX BemecTs (|1 bubmorexa HOK
H ypa Heop B https://m.edsoo.ru/00adb7e2
4 ||Buabl XMMHYECKOM CBSI3U U TUIIBI KPUCTAUINYECKUX PeIIETOK |1 bubmmorexa LHOK
g P p https://m.edsoo.ru/00adbac6
5 O6006menne marepuana o reme «lloBropenue u yrimyonenne 1
3HaHWUI OCHOBHBIX Pa3esioB Kypca 8 Kiaccay
Knaccudukanus XuMu4eckux peakiuii o pa3anyHbIM bu6nuorexa [IOK
6 1 .
HpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsaTne o ckopocTr xXumMu4eckoil peakuuu. [lonstue o 1 bubnuorexa [JOK
TOMOTEHHBIX ¥ TE€TEPOTCHHBIX PEaKIIUIX https://m.edsoo.ru/00adbe9a
[TonsTHE 0 XMMHUUYECKOM paBHOBECUH. DAKTOPBI, BIUAIOLINE
8 |Ha ckopocTh XHMquCKOI; €aKLuu U nonomelim,e n 1 bubmorexa HOK
p peakt https://m.eds00.ru/00adc28¢
XUMHYECKOTO PABHOBECUS
9  ||OKucInTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1 bubmmorexa [TOK
peaxt https://m.edsoo.ru/00adcade
Teopus 3neKkTpoUTUUECKON quccoranuu. CUIIbHbBIE U bubnmoreka [JOK
10 1 .
ci1a0bIe 2JIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHHS peaKIuid 1 bubmmorexa [TOK
P peartt https://m.edsoo.ru/00add448
12 XuMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHUM B CBETE 1 bu6mmorekxa [IOK

HpCI[CTaBHCHI/Iﬁ 00 BHCKTpOHHTHqCCKOﬁ JUcConranmmn

https://m.edsoo.ru/00add5d8
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTaBICHUN 00 1 bu6mmoreka [JOK
DIICKTPOIUTUICCKOM TUCCOIIMALINN https://m.edsoo.ru/00add8b2
. bu6mmoreka [JOK
14 | Monsrre o ruapommse coneii . https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 [|O6o006I1IeHNE U cUCTEMATU3AIMs 3HAHUN 1 https://m.eds0o.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «PemieHue s3KcriepuMeHTaIbHBIX 1 bubnnoreka [JOK
3a1a9» https://m.edsoo.ru/00addbfa
O0600611eHre MaTepuana 1o TeMe «NEeKTPOIUTUYEeCKas bubnuoreka [JOK
17 1 .
JHccoranus. XMMUYECKUE PEaKIuU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO6m1as XxapakTepucTUKa rajJOrTeHOB. XMMHUUYECKUE CBOMCTBA Ha 1 bubnuorexa [JOK
npuMepe XJopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHUE CBOWCTBA, bubnmnoreka [JOK
19 1 }
HOJTyYeHHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
[IpakTuyeckas padora Ne 2 o teme «llomydeHue consaHoi bu6nuorexa [IOK
20 .. . 1 :
KUCIIOTBI, H3y4eHHE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIu 1 bubnuorexa [JOK
OJIMH M3 PEareHTOB JIaH B H30BITKE https://m.edso0.ru/00ade488
bu6nmoreka [JOK
22 ||OOmast xapaKTepHuCcTHKa dIeMeHTOB VIA-rpymms 1 https://m.edsoo.ru/00ade64a
AnnorponHsie MoauduKauu cepbl. Haxoxaenue cepsl u eé bubmuorexa [JOK
23 . . 1 .
COEMHEHUH B MPUpPOJie. XUMUYECKUE CBOKWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBoaopo, CTpoeHue, (GU3nIecKue U XUMUIECKHE 1 bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3MYECKHE U XUMUYECKUE 1 bubnmoreka [JOK

CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/00adea28
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
2o |fomamacne P, st - oercoe povmor |, B 10K
7 pHO ' https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKPYXKAIOUIEH cpeibl COSTUHEHUSIMU CEPBI
27 |BbluncieHue MaccoBO 10JIM BBIXOJA MPOIYKTa peakiuu 1 bubmoreia HOK
g /1 IPOAyITa peartt https://m.edsoo.ru/00adec8a
28 |pacnpocrpatcnic s npupos. dusacexnt n xmmorse |1 uGmnoresa LIOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMuak, ero Gu3nYecKue U XUMUIECKUE CBOWCTBA, 1 bu6mmoreka [JOK
HOJTyYCHHE ¥ IPUMCHEHHE https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padora Ne 3 mo teme «llonyuenue ammuaxa, 1 bubnnoreka [JOK
U3y4YCHHUE €r0 CBOWCTBY https://m.edso0.ru/00adf180
31 |[A30THas KuCIOTa, €€ (PU3NYECKHe U XUMHUECKUE CBOICTBA 1 bubmmorexa HOK
’ https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIE aMMOHHMSI B KA4eCTBE
32 |MuHEpabHBIX yI00peHUi. XUMUYECKOE 3arpsi3HEHUE 1 bubmmorexa [IOK
P X YAoOp ' P https://m.edso0.ru/00adf518
OKpYKaroIIel Cpelibl COeAMHEHUSAMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas kucnora, bubnmnoreka [JOK
33 . 1 :
(pu3ryecKre 1 XMMUYECKHE CBOMCTBA, MOTYyICHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX 1 bubnmoreka [JOK
yao0peHuii. 3arpsisHeHre TPUPOIHON cpebl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue u 1 bubnuotexa [JOK
XUMHYECKHE CBOICTBA]] https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepoaa, ux Gpuandeckue 1 XUMHUECKHUe CBOMCTBA. Bubmorexa [IOK
36 | Dkomornyeckue MpoOIEMbI, CBI3aHHBIE C OKCHIOM yriepona (|1

(V)

https://m.edsoo.ru/00adfebe
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KoaudecTBO 4acoB

Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
N bu6mmoreka [JOK
37 |Yrompras wucroTa 1 €€ comn . https://m.edso0.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o reme "llomydeHue yriieKuciaoro bubmuorexka [JOK
38 " 1 .
raza. KauectBeHHas peakiusi Ha KapOOHAT-UOH https://m.edsoo.ru/00ae027e
[lepBoHauaNbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O bubnuorexa [JOK
39 1 .
COEIMHECHUAX yriepoa https://m.edso0.ru/00ae054e
. bubmuoreka [JOK
40| Kpemmnii u ero coenprerms ! https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue skcnepuMeHTaIbHBIX bubnuoreka [JOK
41 . 1 :
3aja4 110 Teme «BakHeiine HeMeTauTbl B UX COCTUHECHUS https://m.edsoo.ru/00ae0bf2
O06006mIeHne MaTepuana 1mo Teme «BakHelme HeMeTauTbl | bubnuorexa [JOK
42 1 :
HUX COEIUHEHUD https://m.edso0.ru/00ae0e18
OO0mmas xapakTepuCcTHUKa XUMUYECKIX JIIEMEHTOB — METAaJUIOB. Bubmorexa [IOK
43 | Metamndeckas CBSI3b U METATHMUECKAs KPUCTAITHYECKAs 1 .
. . https://m.edsoo.ru/00ae103e
pemérka. @U3nUECKUe CBOMCTBA METAIIIOB
XVMHYECKUE CBOWCTBA METAIIIIOB. DJIEKTPOXUMUYECKUI P bu6nuorexa [IOK
44 y 1 :
HaINpPsDKSHUH METaJUIOB https://m.edso0o.ru/00ae1156
45 |0 ypammennantxunmaceti peasa, ccnt o s |1 bubmiorera LIOK
P DEAKHIHH, g https://m.edsoo.ru/00ae1156
PEareHToB COAEPIKUT MPUMECH
bu6mmoreka [JOK
46 | llomsrue o KOPpO3HHI METAILIOB 1 https://m.edso00.ru/00ae1278
bu6mmorekxa [IOK
47 |Henounpre meranet . https://m.edsoo.ru/00ae14b2
48 ||Oxcuapl M TUAPOKCUIBI HATPUS U KaJHsI 1 Brbnrotera LIOK

https://m.edsoo.ru/00ael14b2
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KoiaunuecTBO 4acos
Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/n yp Beero Kourpoasbnsie | IIpakrnyeckue 06pa3oBaTENbHbIE PECYPChb
padoThI padoThI
. . bu6mmoreka [JOK
49 ||[llemouHO3eMEIbHBIC METAUIBI — KAJIBIIUI 1 MarHHH 1 hitps://m.eds00.ru/00ae15e8
50 |Baxkueiime coeqUHEHNS KA 1 brbmuorexa LIOK
https://m.edsoo0.ru/00ae15e8
‘51 ”O606HIGHI/I€ Y CUCTEMATH3AaIUs 3HAHUH ‘1 H H
52 |’KécTkocTh BOJIBI M CIIOCOOBI €€ YyCTpaHSHUS 1 EES;I'I;I/?TTGE?S(I){)OI‘IS/OanlSSG
53 [IpakTuueckas padbora Ne 6 no teme "JKEcTkocTh BOABI U 1 1 bubnuorexa [JOK
METO/IbI ¢€ ycTpaHeHus" https://m.edso0.ru/00aelae8
. bubmuoreka [JOK
54 | Amouunuii 1 https://m.edsoo.ru/00aelc64
55 |[AM(oTepHBIe CBOWCTBA OKCHAA U TUIPOKCHIA 1 ]r?ggg?/%eeﬁg)rﬁ/omlw 4
bu6mmoreka [IOK
56 | Heneso 1 https://m.edsoo0.ru/00ae1d86
57 ||Okcunpl, rumpokcust U conu xkenesa (I1) u sxenesa (11I) 1 }l?ggg?/(;geezicliﬂllf/mae%%
‘58 HO6o6meHHe M cUCTEMaTHU3alns 3HaHUHI ‘1 H H
59 [IpakTuueckas pabora Ne 7. Pemenune skcnepuMeHTaTIbHbBIX 1 1 bubnnoreka [JOK
3a/1a4 1o TeMe «BaxHeHIIe MeTaIbl U UX COEQUHEHUSD) https://m.edso0.ru/00ae3de8
Berurcnenus mo ypaBHEHUSIM XUMHUSCKHAX PEAKIAN, €CIT Bubmorexa [IOK
60 ||ouH U3 peareHTOB J1aH B U30BITKE WIIH COJCPKHUT PUMECH. 1 https://m.edso0.ru/00ae1750
Boruncnenus MaccoBo# 10J1M BBIXOJ1a MPOIYKTa peaKIUU — '
‘61 HO6o6meHHe U CUCTEMaTHU3als 3HaHuii. Perenne 3aqau ‘l H H
62 O0600menne Matepuana mo TeMe «BaxHen e MeTamuibl U UX 1
COETUHEHUS)
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KosmuecTBo yacoB
Ne Tema vooKa DJIeKTpOoHHbIe U (pPOBbIE
n/m yp Beero Kourpoasbnsie | IIpakrnyeckue 0BPA30BATEbHBIE PECYPChHE
padoThI padoThI
. bu6mmoreka [JOK
63 |BemecTBa 1 MaTepHraibl B IOBCEAHEBHOM KU3HU YeIOBEKa 1 httos://m.edso0.ru/00ae3f50
. bu6mmoreka [JOK
64 | Xumuueckoe 3arps3HEHHUE OKPYKaroIeil cpebl 1 https://m.eds0o.ru/00ae4270
65 ||Poib xuMuu B pelieHNH SKOJIOTHYECKUX TPpodiieM 1 Eggg?/ﬁee%asiorﬁlo 0864270
bubnnoreka [JOK
06 |TpomerkyTostas arTecTailis 1 L https://m.edscl)lo.ru/OanOdOa
67 |Wtoru mpoMexyTOYHOH aTTecTaruu 1 E:tlgglfl(r);eezz&)orl:/o 0adb33c
68 |PesepBHblii ypok. O600IIeHHE U CUCTEMAaTHU3AIIHS 3HAHUT 1 Eggg%ﬁtii?ﬁo 0ad9och?
(OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME les |1 [ [
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IIpomexyTouyHas aTTecTanMs N0 XUMHH B 8 Ki1acce

ITosicHuTeIbHASL 3amMHMCKA

[IpomexyTouHas arrecTalysi MPOBOJUTCS B COOTBETCTBUU cO cTarbell 58 denepanbHOro 3aKOHa OT
29.12.2012 roga Ne 273-®3 «O6 obpazoBanun B Poccutickoii deneparuny. ConepkaHue KOHTPOJIBHO -
U3MEPUTENIbHBIX MaTepUaIOB  MPOMEKYTOYHOW aTrTecTaluu [0 XMMHMHM B 8 KJIACcCE COCTaBlI€HA B
COOTBETCTBUM C TpeOoBaHUsAMU DenepanbHOr0 KOMIIOHEHTa TOCY1apCTBEHHOIO CTaHAapTa OCHOBHOI'O
obmiero obpaszoBanus mo xumun (mpukaz MunoOpazoBanus Poccum ot 05.03.2004 roma Ne 1089) u
COOTBETCTBYET Y4eOHBIM BO3MOKHOCTSIM JAHHOM CTYNIEHH O0yUEeHHUs.

Hean: KM opueHTHpOBaHBI HA POBEPKY YCBOCHUS CUCTEMBbI 3HAHWM, KOTOPAsl YCTAaHOBJIEHA JCHCT-
BYIOILMMHU IIPOrpaMMaMH [0 XMMHUU 17151 00111e00pa30BaTeIbHbIX OpraHu3aIii

CTpyKTypa NpoMe:KyTOYHOI aTTecTAlMOHHON PadoThl M XapaKTePUCTHKA 3aJaHMIi:

dopma NpoMexyTOUHON paboThl — KOHTPOJIbHAs paboTa B BUJIE TECTA.

Pabora cocrout u3 3 yacreii:

gacTh A — 10 BopocoB ¢ BeIOOpOM oTBeTa (0a30BbIi YPOBEHB)

yacTh B — 2 3amanns Ha COOTBETCTBHE M MHO>KECTBEHHBII BHIOOD ( MOBBIIICHHBINH YPOBEHB)

yacTh C- 2 Bompoca ¢ pa3BepHYThIM OTBETOM( BBICOKUI ypoBeHb).. Takas (popma 1mo3BossieT MpoBEepUTh
3HAHWSA, YMEHHS U HaBBIKM COOTBETCTBYIOUIME 0a30BOMY YpPOBHIO H3YYEHHsS Kypca XUMHH,
MOJIrOTABJIMBACT K HTOTOBOM aTTeCTaIMH.

Bpems npoBenenus padotel: 45 MUHYT

OTtansl NpoBeJeHUs PaOOTHI:

1.BBOAHBII HHCTPYKTaX 00 OCOOCHHOCTSX TaHHOH paboTHI -. 2 MUHYTHI

2.3anosHEeHNe TUTYJIBHOTO JIMCTA 2 MUHYTBI

3.Beimonnenue pabotel 41 MUHYT

Koauduxarop

Pa3znen nporpamMmbl KoanyecTtBo | MakcuMajabHBII Kon

3ajaHui NepBUYHbIH Kounrposmpyemoro
0as 3JIeMEHTA

CrpoeHnue atoma Al 1 1.1
[lepuonnyeckas Tabauuna A2 1 1.2
Xumudeckas CBSI3b A3 1 1.3
CrelneHb OKUCIICHUS A4 1 2.2
CtpoeHue BemiecTra AS 1 1.3
Tunbel XUMHYECKUX peaKIUi A6 1 2.2
TexHuka 0€30aCHOCTHU A7 1 4.1
dusznyeckne ©W  XUMHYECKHE A8 1 2.1
SIBJICHUS
XUMHUUYeCcKre CBOMCTBA BEIISCTB A9 1 3.2
Bremaucienine MaccoBOM  OOIH A10 1 2.8.1
XHMHYECKOI'O0  JJICMEHTa B
BEIIIECTBE
Kiaccrl BemecTB B1 2 1.6
H3MeHeHHE CBOMCTB B B2 2 1.2.2
[lepnonnueckoit cucreme
OKHCIIUTETIBHO - Cl 3 2.6
BOCCTAaHOBUTEJIbHBIC PEAKIIHH
Pemenue 3ai1a4 no ypaBHEHUIO C2 3 453
peaknuu
Hroro 14 20




MNceTouHNKH TECTOBLIX 3a1aHUM:

1. Kyznenosa H.E. Xumus. 8 knacc:

2. Kysnenosa H.E.3amaunuk mo xuMuu.8 Kiacc

3. J.IO Ho6potuna. ®UITN.OI'D. Xumus. HarmonansHoe obpazoBanue.Mockpa.2018

Bapuanrl
Yacrs 1 (BbIOepHuTE 0AMH BePHbIH OTBET U3 YeThIpeX NMpPeAI0KeHHbIX)

A1l B aToMe XMMHYECKOT0 3JIeMEHTa, PACIOJI0KEHHOTO B 2 mepuoje, 4A rpymnme, ooliiee Yucio
AJIEKTPOHOB PaBHO

1)3, 2)8,3)15 4)6

A2 B kakoMm psjy 3JIeMEHTOB YCHUJIMBAIOTCS METAJIIMYECKUE CBOMCTBA?

1) Ba—Mg—Ca, 2)Ge—Si—C, 3)Li—»Na—K, 4)C---N—O.

A3 KoBaJIEHTHYIO HOJIIPHYIO CBS3b UMEET

1) N2, 2) O3, 3)NagS, 4)H.S.

A4 CBo10 BBICIIIYIO CTETIEHb OKUCIICHUS a30T MPOSIBIISIET B COCTUHEHUU
1) NO, 2)NaNO,, 3)NH3s, 4) HNO;3,

A5. B kakoMm psiy pacrosiokKeHbl CII0KHBIE BelecTBa?
1) 02, Al, N, 3) HNO;, CaO, PH;
2) Mg, Fe, H,O 4) Si, P4, Fe;03

A6 Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMU 3aMeleHUs?
1) MgO + CO,—MgCOs3, 2) FeCl; + 3NaOH—3NaCl + Fe(OH);
3) 2Nal + Br,—2NaBr + I, 4)2AgBr— 2Ag + Br,

A7.BepHbI 11 ceAyIONIKE CYKICHHUS O MpaBUiiaX paboThl B XUMUYECKOH J1abopaTopuu?

A Ilpu HarpeBaHUM KUAKOCTEH MPOOUPKY C paCTBOPOM CIIEAYET AepKAaTh CTPOrO BEPTUKAIBHO.

b).B nabopaTopuu 3anpemieHo TporaTh BEIIECTBA pyKaMH.

1).Bepno Tonpko A 2).Bepno Tonpko b

3).Bepnnbi 00a cyxnenus. 4).00a cyx1eHHUs] HEBEPHBI.

A8 K XMMHUYECKIM SIBIICHHUSIM OTHOCHTCS

1)nutaBnenue napapuHa 2)ropeHue O6eH3nuHa
3)o0pa3zoBanue nHes 4) 3acaxapuBaHUE BapECHbs

A9. Oxcun dhochopa(V) pearupyer ¢



1) HaTpuem, 2) okcugom cepsi(1V)
3) CepHOI KUCITOTON  4) THAPOKCUIOM HATPHS

A 10. Ha kakoii 1uarpaMMe pacipeeieHue MacCOBBIX JI0JI€H AJIEMEHTOB COOTBETCTBYET KOJIM-
YECTBEHHOMY COCTaBY HUTpaTa Kajus?

2-.

B1. YcTaHoBuTE COOTBETCTBUE:

A. Ca(NO3); 1.Kucnora

B. H3PO, 2.0cHoBanue
B,Cu(OH); 3.KucnoTHbIit okcu
T'.P5,0Os 4.Coib

B 2. TIpu BeIMOTHEHUH 33JaHUS U3 TIPEIOKCHHOTO TIEPEYHSI OTBETOB BRIOSPHTE JBA
MPABWJIBHBIX U 3aMUIINTE UGPHI TOJT KOTOPBIMU OHH YKa3aHbI

B A rpynmne npu yBeIM4eHUH MOPSIKOBOTO HOMEPA IIEMEHTA BO3PACTAET

1) BeICcIIas CTENIEHb OKUCTICHUS

2) panuyc aroma

3) BaJIGHTHOCTb 3JIEMEHTA B BOJIOPOJIHOM COEMHEHUU

4) 4KCcI0 3aMOJIHEHHBIX YJIEKTPOHAMHU YHEPTeTUUECKUX YPOBHEH

5) 27eKTPOOTPULIATETLHOCTh 3JIEMEHTA

Yacrtb2.(0aitme pazeepruymutii omeem)

C1. Ucnonb3ys MeTOJ 3JIEKTPOHHOTO OajaHca, COCTaBbTE YPAaBHEHUE PEAKIINU
KCIO; +S — SO, + KCI

Onpenenute OKUCIUTENIb U BOCCTAHOBUTEITb.

C2. Beraucnante 06beM KHCIOPO/1a, KOTOPBINA MOTpeOyeTcs Ui MOTYICHUN OKCUAA KaJbIIHs
maccoii 112r.

Bapmuant 2

Yacmo 1 (év1oepume 00un eepuulii omeem u3 4Yemulpex npeodioHceHHbIX)



A1l B aromax 6poma u #oja o01ree 4rciio JIeKTPOHOB COOTBETCTBEHHO PABHO
1)45u 74, 2)80wm 127, 3)53u35, 4)35uS53.

A2 B KakoM psiiy 2JIEMEHTOB YCUIIMBAKOTCS HEMETAUIMUYECKUE CBOMCTBA?

1) Ba—>Mg—Ca, 2)Ge—Si—C, 3)Li—Na—K, 4)O0—-N-—-C.

A3 KoBaJIEHTHYIO HEMOJISIPHYIO CBSI3b UMEET

1) Sg, 2) SO3, 3)K.S, 4)H.S.

A4 CBoo HU3IIYIO CTENIEHb OKUCIIEHUS a30T MPOSBISET B COSAMHEHUN
1) NO, 2)NaNO,, 3)NHj3, 4) HNOg3,

AS. B xakoMm psily pacrosIoKeHbl IPOCThIE BELIECTBA?
1) CL,, Al, O, 3) HNO;, CaO, PH;
2) Al,O3, Fe, H,O 4) Si, P4, Fey0s3

A6 Kakoe ypaBHEHME COOTBETCTBYET PEAKLIUU COCIUHEHUS ?
1) CaO + CO,—CaCOsg, 2) CuCly+ 2NaOH—2NaCl + Cu(OH);
3) 2Nal + Cl,—2NaCl + I, 4) 2AgBr— 2Ag + By

A7.BepHbl 1 CyXIEHHS O MpaBHIaxX PabOTHI CO CHUPTOBKOM:

A. JInsa 6o1ee 3 peKTUBHOIO HArpeBaHUs MPOOUPKHU C KUAKOCTBIO, €€ BHOCAT B LIEHTPAIbHYIO
4acThb [JIAMEHHU CIIUPTOBKH.

B.Jlns npekpaiiieHust FOpeHust CIMPTOBKHU CIIEAYET 3a/1yTh €€ ropsuil GUTHIb.
1).Bepnsl Tonsko A. 2) Bepnsl Tonbsko b. 3).Bepnsl 00a cyxnenus. 4).00a Cy>kIeHUS HEBEPHBI.
A8 K ¢usndeckuM SBICHUSIM OTHOCHUTCS

1) ropenuie Maraus 2)cKHCcaHKuEe MOJIOKA

3)pxaBiieHue Kene3a 4) 3aBopaurBaHue ATFOMUHHUEBOH MPOBOJIOKH B CITUPAIb
A9 C pacTBOpOM T'HIPOKCHUIA HATPUS pearupyer

1)BaCl,, 2) Ag, 3)P,0s 4)BaO

A 10. Ha xakoii tuarpaMmMe pacrpeaeneHiue MacCOBBIX J0JIei 3JIEMEHTOB COOTBETCTBYET KOJIH-
YECTBEHHOMY COCTaBy cynb(ara xemne3a(ll)?

B1.YcranoBure COOTBETCTBUE



A.NaOH 1.Coinsp

b.MqCl, 2.OCHOBHOM OKCH/I
B.BaO 3.0cHoBanue
I.Cco, 4 KUCIOTHBIN OKCHUL.

B 2. IIpu BeIOMTHEHUH 33jaHUs U3 TIPEATIOKEHHOTO TIEPEYHs OTBETOB BHIOSPUTE BA
IPaBUIbHBIX U 3aULINTE UQPBI [10]] KOTOPHIMUA OHU YKa3aHBI

OOwmuM 11 MarHuii U cepbl ABISETCS

MMeroT 0inHaKOBOE YMCIIO TPOTOHOB

Haxopsrcs B Tpetbem nepuoae

HMeroT 0ilMHaKOBOE YUCIIO SHEPreTUYECKUX YPOBHEH

OO6pa3yrot BeIcIIne OKCHBI ¢ hopmynoi 303

SBnAroTCA HEMeTaIIAMU

cuawNE

Yacme 2(0aiime pazeepuymulii omeem)

C1 Hcnonb3yst METOI JIEKTPOHHOTO OanaHca, pacCTaBUTh KOA(PPHUIIMEHTH B ypaBHEHUH
peakuuu HCI + MnO, —-MnCl, + Cl, + H,0.

Ornpenenutb OKUCIUTENb U BOCCTAHOBUTEb.

C2 Kakyro Maccy Meau HaJlo B34Thb, 4T00 monyuuth 160r. okcuaa meau 2.

Bapuant 3

A 1. Ha npuBenéHHOM pHCYHKE N300pakeHa MOJEIb aTOMa XMMHUYECKOI'0 3JIEMEHTA

1) 2-ro nepuona VIIIA rpymmst
2) 2-ro nepuona VIA rpymis
3) 3-ro neprona VIA rpymibt
4) 3-ro nepuoxaa VIIIA rpymmb

A 2. B kakoM psiy XMMHUECKHX 3JIEMEHTOB YCHJIMBAIOTCSI METANINYECKUE CBOWCTBA COOTBET-
CTBYIOILIIMX UM IPOCTHIX BELIECTB?

1) kanuit — HaTpUil — TUTUI 3) yriaepon — KpeMHUN — repMaHuii

2) cypbMa — MbIIBIK — dochop 4) antoMUHUN — KPEMHUI — YTJIepoJ

A 3. KoBaneHTHast HeMoJIIpHasi CBSI3b 00pa3zyeTcsi MeKIy aTOMOM XJIOpa M aTOMOM
1) yrnepona 2) xanust 3) Bogoponaa 4) xmopa

A 4. CrerneHb OKHCIICHUS KUCIIOPO/Ia B TUAPOKCHUIEC HATPHUS PaBHA:

1) -2 2)+1 3)+2 4)0
AS5. B kakoM psy pacrioyiosKeHbI CII0KHBIE BelecTBa?

1) Mg, Al, N, 3) H,SO,, CaO, PHj;

2) CO,, Ca, H,O 4) SI, N, Fe203

A 6. Kakoe ypaBHEHHE COOTBETCTBYET PeakIuu ooOmMeHa?
1)CuCl,+Fe=Cu+FeCl, 3)2KOH+H,S04=K,S0,4+2H,0
2)2A|+F9203:2FE+A|203 4)2Na+02:Na202



A 7. BepHbI 1M CyXXICHHUS O IPaBUJIaxX MPUMEHEHHUS M OMIACHOCTH JJIsl 3/10POBBs IIPEnapaToB Obl-
TOBOM XUMHH?

A. CTupasibHbIe TOPOUIKH HEJb3S UCIIOJIB30BaTh ISl MBIThS TIOCY/IBI.

B. Paborath ¢ xjopcoaepkamuMu Ae3uHGUIUPYIOIUMHI CPEICTBAMU CIIEYET MPHU IIOTHO
3aKpBITOH BEpU B TIOMEICHUH.

1) BepHO TOJIBKO A 3) BepHBI 00a Cy>KJICHHS

2) BepHO ToJbKO b 4) oba cyXIeHHs HEBEPHBI

A 8. K XuMu4uecKkuM sSBICHUSM OTHOCSITCS:

1.3amep3anue Boabl 2.M3menbyeHre KpUCTauioB caxapa

3. ucnapeHue Bojbl. 4.THUEHUE MUIIEBBIX TPOAYKTOB
A9.Ilpu B3anmoielicTBIM OKCHaa Oapus ¢ BOAOW 00pazyercs:
1.Conb 1 Boma.  3.Kucnora

2.0cHoBaHue 4.1llenoys 1 BOIOPO]

A 10. Ha kako#i auarpaMMe pacupeiesieHue MacCOBBIX J10JI€H 3JIEMEHTOB COOTBETCTBYET KOJIU-
YECTBEHHOMY COCTaBY KapOOHATa JIUTHS?

B1. YcraHoBuTe COOTBETCTBUE:

dopmyiia coeIMHEHUS Ha3Banue BenecTna
A.ZnO 1) OcHoBanue

b. Al (NO3)3 2) Oxkcun

B.H,S0O; 3) Kucnora

I Ca(OH), 4) Coinb

B 2. TIpu BeIMoHEHUH 33JaHUS U3 TIPEIOKEHHOTO TIEPEYHSI OTBETOB BHIOEPHTE JBA
MPABWJIBHBIX U 3aMMUIIATE TUPPHI TI0JT KOTOPHIMU OHU YKa3aHBI
B psny xumuyeckux anementoB C---Si ----Ge
1.YBenuunuBaeTcss YHCIIO0 AICKTPOHHBIX CIIOCB
2.YMeHbIIaeTcs YUCIIO MPOTOHOB B sI/Ipe
3.YBenuuuBaercs 3Ha4YCHUE JEKTPOOTPULIATEIbHOCTH
4.ycunuBaeTcs METaTHYECKUE CBOWCTBA
5.YBennuuBaeTcs 4ncio 3JIEKTPOHOB BO BHEIIHEM CIIOE
Yacrtp C
C1. Ucnonw3yst METOJ SJIEKTPOHHOTO OaslaHca, paccTaBbTe KOA(D(PHUITMEHTHI B YpaBHEHUH, CXEMa
koropoii: KClO3 + P ----KCI + P,05
Onpenenute OKUCIUTENTh U BOCCTAHOBUTENH
C2.Kakyro Maccy BOABl HY)XHO TOJBEPTHYTH PAa3I0KEHHUEM DIEKTPUUYECKUM TOKOM, UYTOOBI
noy4yuTs 6,4 T. Kucnopona

Bapuanr 4




A1.B aToMe XMMHUYECKOIO 3JIEMEHTa colepKuTcs 16 31nekTpoHoB. CKOJIBKO U3 HUX HaXOAWUTCS
Ha BHEUIHEM DHEPreTHYECKOM YpPOBHE:
1.2, 2.4, 3.6 4.8
A2.KuCIIOTHBIE CBOMCTBA BBICIIUX OKCHJIOB OCJIA0CBAIOT B PAY:
1.P,0s5 ----- SiO,----Al;,03
2.P;05---- -SO;3-----Cl,07
3.Al,03-----P;05--- N20s
4.Si0p------ P20Os---- SO3
A3.IlonsipHast KOBaJICHTHAas! CBSA3b B COCIMHEHUU:
1.KCI 2.PCl; 3.Cl, 4.CaCl,
A4.CreneHb OkHuCIEHUS -4, a BAJICHTHOCTh 4 aTOM yIJIEpO/ia UMEET B COEMHEHNH:
1.CO, 2.CH; 3.H,CO3 4.CCly
AS5.IIpocTble BemecTBa HaXOAATCS B pALy
1.Ca0, Fe;03, Na,O
2.MgCOs3, Oy, CCl4
3.Al, N2,0;
4.H,0, Mq, F,
A6. Kakoe ypaBHEHHE COOTBETCTBYET PEAKLIUU COEAUHEHUS
1.CaCOg3 ---- CaO + CO2
2.HCI + NaOH ----NaCl + H,0
3.Zn + FeCl,---ZnCl, + Fe
4.Nay0 + H,0-----2NaOH
A7.BepHbl I CyKIIEHHS O PaBHJIaX XpaHEHUS U IPUMEHEHUH OBITOBOI XUMHH?
A. Tlonananue m00bIX MPEIMETOB OBITOBOM XMMHMU Ha KOXKY HE MOXKET IPUBE3TU K IMOSIBICHHIO
0KOTOB
B.Bce npenapatb! ObITOBON XUMUU PEKOMEHIYETCSI XPaHUTh B XOJIOAUIbHUKE.
1.BepHo Tonbko A 3.Bepno Tospko B
3.Bepusbl 06a cyxaenuss  4.006a cyxkaeHus: HEBEpHBI
A8.IIpr3HakoM XMMUYECKON PEaKIK HE SBISETCS:
1. 1.Beinenenue TEmIoOTHI.
2. 2.V3MeHeHue OKpacKu
3. 3.00pa3oBanue ocajaka
4. 4."3menenenue o0bema
A9.0Oxcupa Menu 2 pearupyer:
1.H,SO, 2.Mqg(OH), 3.M@O 4.K,SO4
A.10. Ha xaxoii quarpamme pacrpeielIeHne MacCOBBIX JI0JIeH 3JIEMEHTOB COOTBETCTBYET KOJIH-
YECTBEHHOMY COCTaBYy KapOOHaTa KaabIus?
1.

B1. YcranoBute cOOTBETCTBUE MCKIAY (bOpMYJ'IaMI/I W Ha3BaHUAMM 3THUX BCHICCTB:

DopMyJIbl COEANHEHHI Haszpanus

A.CuO l.cepHas kucnora
B.CuSO, 2.0KCcUI Meau 2
I'.H,SO, 3.oxcun mequ 1
J.Cu,0 4.cynmebat meam 2

B2.BriOepuTe 2 npaBUIBHBIX OTBETA!
B psany xummuueckux smeMeHToB Si---P----S npoucxoaut yBennueHue(ycuieHue)
1.9rcia HIeKTPOHOB Ha BHEITHEM YHEPTeTHIECKOM YPOBHE



2.49uCla JIEKTPOHHBIX CIIOEB B aTOMaxX
3.palnycoB aTOMOB
4.MeTaJUINYECKUX CBOUCTB

5.HeMETaJINYECKUX CBOVCTB

Yacts C
C1. Ucnone3ys MeTOA 3J€KTPOHHOTO OanaHca, pacctaBbTe KO3 PUIIEHTH! B ypaBHEHHH, CXEMa
HCI +S + H,O
OmnpenenuTe OKUCIUTENh U BOCCTAHOBUTEITb.
C2. Beruucnure 00beM KUCIOpO/ia, KOTOPBIA HEOOXOIUM JUIs OTY4YEeHUs 54 T BOJIBI.

kotopoit: H,S + HCIO3

OtBerbI:
Al | A2 A3 A4 A5 A6 A7 A8 A9 Al10
Bl | 4 3 4 4 3 3 4 2 4 1
B2 | 4 2 1 3 2 4 4 3 3 4
B3| 2 3 4 1 3 3 4 4 2 4
B4 | 3 1 2 2 3 4 4 4 1 1
Bapuanr 1 Bapuant 2 Bapuant 3 Bapuant 4

B 1 4123 3124 2413 2143
B2 24 13 14 15
C1(B1) 2K'CI +3S?-----35°+4072, +2K*CI

3 [6]S"—4e---S™ BOCCTaHOBUTEIb

2 | 4] CI”+6e ----CI" | oxucaurens

C1(B2) 4H*CI +Mn*0,?

Mn+2CI2 +C|20 +2H2+1O-2

1 |2]|2CI-2e---ClI% BOCCTAHOBUTEIH
1 | 2| Mn** + 2e---Mn*? OKHUCIIUTEND
C1(B3) 5K'CI"™03?%+6 P*----5K*CI" + 3P,"057
5] CI”+ 6e ---CI’ OKHCITATENb
P’ -5e----P® BOCCTAaHOBUTED




H*Cl" +3S° +3 H," O

3/6[S* -2e---

Boccranosurein

1]2]|CI”™+6e--—---

OKHCIUTEND

C2 (B1) - 22,4n
C2(B2) - 64r.
C3(B3)- 7,41

C4 (D4) - 33,6m..

OuenuBanmne padoThbl.

3a BepHbIii oTBeT B yacTH A 1-10 — 1 6amn

3a BepHbIid oTBET B yacTu A-10 — 2 6amna, nmpu 1 ommbke -10amn
Hroro makcumansHo 14 0ayuioB

Kpurtepun ouennBanus C1:

Omnpeenensl CTETIEHN OKUCIICHUS U COCTaBjeH OanaHnc — 1 6am;
BrictaBnensl k03 QUIMEHTHI B UCXOIHOE ypaBHEeHHE — 1 Oa;

OrnipesiesieHbl OKUCIUTENb U BOCCTAaHOBUTENDb — 1 Gam (Bcero 3 6aia)

Kpurepun onenuBanus C2:
CocraBiieHO ypaBHEHHE peakiuu — 1 6as;

Paccuntanbl Macca U KOIMYECTBO BEIIECTBA MPOYKTa peakiuuu — 1 6ai;
Omnpenenena macca (Uau 00bEM) UCXOAHOTO BemecTBa — 1 6ann (Bcero 3 Garia)

Hroro makcumansuo — 20 0aju1oB

[ITkana nepecyera NepBUUHBIX OANJIOB B OTMETKY

OO0wmit oann

0-7

8-14

15-18

19-20

OrMeTKa

2

3




Crnenuduxanus KOHTPOJbHO-U3MEPHUTEIbHBIX MATEPUAIOB IPOMEKYTOYHOMI
aTTecTalMy 10 XMMHUHM 32 9 Kiacc

Ha3nauenue pa0oTbl - 1poBepka B (OpME KOHTPOJIbHOH pabOThl YpPOBHS YCBOEHUS
oOyyaromuMucs 9-ro kjlacca 3HaHUKA U YMEHUH 110 XUMUH B 00beme, ycranoBieHHoM PI'OC 3a
Kypc 9 kiacca

O01mas XapakTepucTHKa CTPYKTYPbI M COIEPKAHUA PadOThI

3amaHus KOHTPOJIBLHOM PabOTHl OpUEHTUPOBAHBI HAa yueOHUK "Xumus, 9 kinacc" (aBrop: O.C
["abpuernsn) 1 cocTaBIEHBI B IOJTHOM COOTBETCTBHHU €O «CTaHIapTOM OCHOBHOTO OOIIETO
00pa3oBaHUs MO0 XUMUM.

Hrorosas paboTa COCTOUT U3 IBYX YacTel, BKitoyaromux § 3aganuid. Yacts 1 conepxut 10
3ajjaHui 6a30BOro ypoBHsI 110 MaTepuany kypca. K kaxomy 3a1aHuto BeIOpaTh OAUH
IIPaBUJIBHBIN  OTBET.

Yactb 2 copepxuT 2 6osiee cloxkHbIX 3a1anus. [Ipy ux BeIOJIHEHUH HAJIO 3aMKcaTh
o IpoOHOE 0OOCHOBAHHOE PEIICHHE U OTBET.

Ha Beimonnenue pabotbl otBoautcs 1 ypok (40 munyt). Ilpu BbIONIHEHHMH 3a7aHUN
paspemraercsi ~ moib3oBarbcs  [lepuoaMuyeckoi  CUCTEMOM — XMMHYECKHX  JIEMEHTOB
J.N.MenneneeBa, Tabiauieit paCTBOPUMOCTH, KaJIbKYJISITOPOM.

CucreMa onleHUBaHUSA

3a KaxJ10e BEpHO BBIIIOJHEHHOE 3aJlaHHE C BBIOOPOM OTBeTa (4acTh 1) BbICTaBIsAETCA O
ogHomy Oainty. KonmdecTBo 0aiiioB 3a Kax10€ BEPHO BBIIIOJTHEHHOE 33JJaHUE C Pa3BEPHYTHIM
OTBETOM (YacTh 2) B COOTBETCTBUH C MPEJIaraéMbIMU KPUTEPUSIMHU OLIEHUBAHHSI OTBETA
cocraBisieT 1 - 4 O0ayuia B 3aBUCMMOCTH OT IPABHJIBHOCTH METO/1a PEIIeHUs, (POPMBI €ro 3anucu
U OTCYTCTBHS OIIMOOK B BBIYUCICHUSX.

BepHoe BBIIIOJIHCHUEC KaXJAO0T'0 3adaHusd YaCTUu 1 OLICHUBACTCA 1 Gammom. 3a IIPaBUJIBHOC

BBITNIOJIHEHHE 3a/1aHui YacTu 2 ydauuecs noiy4aroT 1-4 Oamia. MakcumanbHOE KOJIWYECTBO-
18 Gaos.

KpuTtepuu onieHUBaAHHUSA HTOTOBOH KOHTPOJLHOH PadO0ThI

KomnnuectBo 9-12 GaytoB 13-15 GamnoB 16-18 6auoB
HaOpaHHBIX
TECTOBBIX 0AJIOB

«3» «4» «5»

OtmeTka YAOBJICTBOPUTCIBHO XOpOoHIo OTJIMYHO




Koauduxatop

Inemenmul cooeprcanus, npogepaemvle HA KOHMPOIbHOU padome
DIEKTPOHHOE CTPOECHUE aTOMa XUMHUYECKOT'0 2JIEMEHTA

3aKOHOMEPHOCTH U3MeHeHMsI cBoicTB ateMeHToB B [IC JI.M. Menneneea
Tunel XUMHUYECKUX CBsI3el

OnpeneneHne CTeneHel OKUCIEHUS

OnpenieneHne xapakrepa OKCHJI0B

TuIbl XUMHUYECKUX PEAKIIMN

OmnpezneneHne IEKTPONIUTA 10 TaOIUIE PACTBOPUMOCTH

Tb npu o6palieHun ¢ onacHbIMHU BELIECTBAMU

XHWMHUYECKUE CBOMCTBA OKCUJIOB

QDYHKIMOHAIbHBIE TPYIIIBI OPraHUYECKUX BELECTB

CocraBieHHE ypaBHEHUN XUMUYECKUX PEaKLUH 0 ENOYKE IPEBPaLCHUN
Pacuer oObeMa BBIIETUBIIETOCS Ta3a, 10 Macce PacTBOpPa C U3BECTHOM MacCOBOM
JI0JIEN paCTBOPEHHOIO BEILIECTBA

OO |NOOOT A WIN|F-

[HEN
o

[EEN
[EEN

[EEN
N

OTBeThbI

No 3ananus Bapuanr 1 Bapuant 2

1. 4 2

QX N|@|g|~|w N
W W|N|RP |k |w|s| -
wNN| AN -

[HEN
©

2 1

[EEN
=

Fe,O; + 6HCI —2 FeCl;+ Fe +2HCI — FeCly+ H»
3H,0

[EEN
N

2,24 n 2,84 n

HNHCTpYKUMSA 10 BBINOJIHEHHUIO PadoThl (1)1 00y4arouXcs)

Ha Bemonnaenue pabotsl orBoauTcs 1 ypok (40 MmunyT). PaboTa cocTouT U3 ABYX HacTeil u
COAEPKUT 8 3aaHUI.

Yacte | comepxkut 5 3aanuii 6a30BOro ypoBHs MO0 MaTepHaly Kypca XUMHUU C BBIOOPOM
OJIHOTO BEPHOTO OTBETA.

Yacts 2 comepxut 3 Ooiiee CI0XKHBIX 3a1aHus. [Ipu UX BBIMOJHEHNWU HAJIO 3aITUCATh
moApoOHOEe 0OOCHOBAHHOE PEIIICHNUE U OTBET.

HcnpaBnenus u 3a4€pKUBaHMS B KQXKI0M YacTH pabOThI, €CIIM OHM CJIeNIaHbl aKKypaTHO, HE
SABJIAKOTCS ITOBOAOM IJIsA CHUXKCHUA OLICHKH.




Hrorosas KOHTPOJIbHasA paﬁoTa no XMMHH B 9 KJjacce
Bapuant 1
YACTD 1. TectoBble 321aHHS € OJTHUM NPABUJILHBIM 0TBETOM

1. Yucio OJICKTPOHOB BO BHCHIHEM 3JICKTPOHHOM CJIOE aToMa C 3apA0M sapa +9 PaBHO
)1 25 33 47

2. MeTannnyeckue CBOMCTBA Y MarHus BEIPaXEHBI CUIIBHEE, YEM Y
1) 6epwmuss  2) crpoHmus  3) kanpmus — 4) Gapus

3. BerecTBOM ¢ HOHHOM CBS3BIO SIBISICTCS
1) okcun cepol (V1) 2) Bogopox  3) marumii  4) ¢propua HaTpus

4. CrenieHb OKHCICHHS XKelie3a B coenuHenusx Fe;0zu FeCl, cooTBeTcTBEHHO paBHBI
D+H3u-2 2)3u+3 3)+3u+2 4)-3u+2

5. KI/ICJIOTHI)IM OKCHUIOM ABJIACTCA
1)SO,  3)ZnO
2)CO  4)Na,0

6. Kakoe ypaBHEHHE COOTBETCTBYET pPEaKIIUN COCTNHEHHS?
1)NH3 + HNO3z = NH;NO;3

2) H,S + MgO = MgS + H,0

3)SO3 + 2NaOH =Na,SO, +H,0

4)CUO + H, =Cu + H,O

7. K XopoIo pacTBOPUMBIM B BOJIC MJIEKTPOJIUTAM OTHOCHTCS
1) cynbdar 6apus  2) cyiabdar nuaka  3) cynshun meau(ll)  4) oxcun sxemnesa(lll)

8. Okcup yrnepona(lV) BzaumoaeicTByer ¢
1) KNO3 2)P,0s 3)Ca(OH), 4)HCI

9. ®dynkmmonaneHyto rpynmny — COOH conepxut
1)aTunoBeIif cnupt 2)3TaH  3)yKcycHas Kuciaota 4)3TUH

10. BepHbI 11 Cy’KIEHHUS 0 XUMUYECKOM 3arpsi3HEHUH OKPY’KaIoLIel Cpelibl U ero MOCIeCTBU?
A. VoHBI TSDKEBIX METAJUIOB, COJEpKAIIUECs B OBOILAX, BHIPALIEHHBIX Y IOPOTH, HUKAK HE
BIIUSIOT Ha 3710POBbE YEIIOBEKA.

b. Vcnonb3oBanne OeH3MHA, COAEPIKAIIEr0 COSAMHEHUS CBUHIA, OTPULIATEIbHO CKa3bIBAETCs HA
COCTOSTHUU OKPY’KaIOILEN Cpeibl U Ha 30POBbE JTIOACH.

1) BepHo Tonpko A 2) BepHO Tosibko b 3) BepHbI 00a cyxxneHust  4) oba cyxaeHus
HEBEPHBI

YACTHB 2

11. CocraBbTe ypaBHEHUS pEaKIMii, C TOMOIIBIO KOTOPHIX MOKHO OCYILIECTBUTH
CIIEYIOLINE IIPEBPALCHU:

Fe, 03— FeCI3—> Fe(OH)3—> Fe, O3



12. K u36bITKy KapOoHara Kanblus 106aBuian 70 T pacTBOpa ¢ MacCOBOM J0JIeH COISTHOM
kucioThl 10%. Beruncnure 0o60beM (H.y.) BbIIEIUBIIErOCs rasa.

HNTorosasi KOHTpoJIbHAs padoTa Mo XumMuu B 9 Kiacce
Bapmuanr 2
YACTD 1. TectoBbie 3aJjaHUsI C OJTHUM IPaBUIbHBIM OTBETOM

1. Yucno OJICKTPOHOB BO BHCHIHEM 3JICKTPOHHOM CJIOE aToOMa C 3apA0M sapa +6 PaBHO
1)1 2)4 33 47

2. MeTann4eckne CBOMCTBA Yy HATPUsI BBIPAXKCHBI CHIIbHEE, YeM Y
Dutua  2) xkamusa  3) pyouaus  4) uesus

3. BemiecTBOM ¢ HOHHOM CBS3BIO SIBJIAETCS
1) oxcun cepsl (V1)  2) Bogopon  3) marHuii 4) XJopuj HaTpUst

4. CreneHb OKUCIICHUS Kene3a B coenuneHusx Fe,03 u FeCl; cooTBeTcTBEHHO paBHBI
D+3u-2 2)+3u+3 3)3u+2 4)-3u+2

5. OCHOBHBIM OKCHUJOM ABJIACTCA

1)SO, 2)CO 3)ZnO 4)Na,0

6. Kakoe YpaBHCHHUEC COOTBCTCTBYCT pCAKIIUU SaMCH_IGHI/IFI?
1)NH; + HNO3 = NH4NO;

2)H,S + MgO = MgS + H,0

3)SO;3 + 2NaOH =Na,S0, +H,0

4)CuO + H, = Cu + H,0

7. K xopo111o pacTBOPUMBIM B BOJE JIEKTPOIUTAM OTHOCUTCS
1) cynbdar 6apuss  3) cynbdpun meau(ll)
2) cynbdar ruaka - 4) okcun sxenesa(ll)

8. BepHbl Iu CyXJIeHHs O TpaBHIaX paboThl ¢ OEH3MHOM U paCTBOPAMU IIeI04en?
A. BocrmameHuBIIMICS OEH3MH MOKHO TYIIUTH CTPYEH BOJIBI.
b. Ilpu paboTe ¢ KOHLIEHTPUPOBAHHBIMH PAacTBOPaMHU IIEJI0UEH caelyeT UCIONIb30BaTh
PE3UHOBEIE MTEPUYATKH.

1) BepHO TonbKO A 2) BepHO ToJbkO b 3) BepHBI 00a cyxaeHus 4) oda cyxaeHus
HEBEPHBI

9. Oxcup yriepona(lV) BzaumonencTByer ¢
1) KNO3 2) P,Os 3) Ca(OH), 4)HCI

10. ®ynkunonanbsHyto rpynny — OH comepxut
1 )aTunoBeIi ciupT 2) 3TaH 3) yKCycHas Kuciota 4)3THUH

YACTbD 2

11. CocraBbTe ypaBHEHHUS PEAKIIHii, C TOMOIIbIO KOTOPBIX MOYKHO OCYIIIECTBUTh
CJIeIyIOIINe MPEeBPaLCHUS:

Fe—FeCl,—Fe(OH),—FeO



12. K n30bITKy KapOoHaTa Kajblus 1ooaBuiu 80 T pacTBOpa ¢ MacCoBOI 10Jei a30THOM
kucnoThl 20%. Beruncnure o0beM (H.y.) BBIISIUBILErOCs rasa.

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe oomiecTBo «M31arenbeTBo
«IIpocBemenune»

* Xumus, 9 knacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIMOHEpHOE 0OIIECTBO
«M3marenscTBO «lIpocBemenune»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I'., AkiimonepHoe ob1iecTBo «M31aTembcTBO
«IIpocBemenune»

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1. Bappasa H.O., u nip. Bce naboparopusie paboTsl. 6-11 knaccei- PoctoB Ha Jlony:@enukce,
2010 — 286

2.Y4ebHo-MeTonueckuil KoMIiekT. Tectsl no xumun/ T.A. bopoBckux, k yueOoHuky I'.E.
Pynsutuca, ®.I'. ®enpamana Xumus 8 knace.- M.: [IpocBenienue
3.YuebHo-meTonuueckuit komrekT. Tectsl mo xumun/ T.A. bopoBckux, k yueoHuky I'.E.
Pynsutuca, ®.I'. ®enpamana Xumus 9 knace.- M.: [IpocBenienue

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHA
HUHTEPHET

www.elementy.ru

www.fcior.ru

www.xumuk.ru



