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IHHOACHUTEJBbHASA 3AIIMCKA

[Tporpamma 1o XuMHuM Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oopazoBanus, npeacrasieHHbx B PI'OC OO0, a Takxke Ha OCHOBE paboueil mporpaMmbl
BOCIHUTAHUS IIKOJBI M C Y4ETOM KOHIICTILIMU MpPErnoAaBaHusi yueOHOro mpeamera «XuUMHUS» B
oOpa3oBareibHbIX opranu3auusx Poccuiickoin @enepanu.

[IporpamMMa mo xumuM AaéT MpeACTaBICHHE O IeNsAX, OOIIeld cTpaTeruud OOy4eHHs,
BOCIIUTAHHUSI M Pa3BUTHA OOYYaIOIIMXCA CpPEACTBAMH YUeOHOTO MpeaMeTa, YCTaHABIMBAET
o0s3aTenpHOE MPEIMETHOE COoepKaHue, MpeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl [0 XUMHUHU, ONPEAEIIseT KOJIMUYECTBECHHbBIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHIYEMYIO MTOCIEA0BATEIbHOCTh U3YUEHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaroXcs, ONpeaessieT BO3SMOXKHOCTHU MPEAMETa JIJIs peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3yinpTaTaM OOydeHUs XMMHUHU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeaMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00y4aroIerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHUE XUMUU CIY)KUT OCHOBOM 17151 POpMUPOBaHHS MUPOBO33PEHUS 00YyJaIOMIETOCs, €ro
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHus rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aluyd BO3MOXKHOCTEH JUId CaMOpa3BUTHS M (OPMHUpPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHNE MBIIIIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUaronmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CIEeUU(UKON HAYYHOTO MBIIUIEHUS, 3aKJIaJbIBAE€T OCHOBBI IE€JIOCTHOIO
B3TJI511a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B JOPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HarpaBiieHUs B OOy4YE€HUU XUMHUHU O0ECIeYMBAIOTCS CIEUU(PUKON Colep:KaHus
yueOHOTo MpeIMeTa, KOTOPBIH SIBISIETCS IEAarorTHYeckK aJanTHPOBAHHBIM OTpakKeHHEM 0a30BOM
HayKH XMMUU Ha ONpPEe/IeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa cofepxaHusi MPOrpaMMbl MO XUMUU CHOPMUPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoAa K e€ u3ydenuto. CojaepxaHue CKJIAJbIBACTCSA W3 CHUCTEMBI MOHATHUM O XUMUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHIIUIY IOCJIEI0BATEILHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOH CBSI3H;

— MpeACTaBIEHU 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



TGOpeTI/I‘-IGCKI/Ie 3HAHUSA paCcCMAaTpUBAIOTCA Ha OCHOBC OMIIMPUYCCKU IMOJTYUCHHBIX U
OCMBICJICHHBIX (PAaKTOB, pa3BUBAOTCS IOCIIEI0OBATENIBHO OT OJJHOI'O YPOBHS K APYTrOMY, BBIIIOJIHSSA
(byHKIMY OOBSICHEHUS M IPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U TIOJYyYCHHUS U3y4aeMbIX BEILECTB.

OcBoenme mporpamMmbl MO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO MPEICTABICHHUS O
XUMHUYECKOM COCTaBIIOIIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH IPUPOJBI,
ONCHHOCTHOI'O OTHOIICHHUS K HAYYHOMY 3HAHWUIO U MCTO/laM ITO3HAHUA B HAYKC. H?;y‘-ICHI/IC XUMHHN
IPOMCXOIUT C IPUBIICUEHUEM 3HAHUH U3 paHee U3yUYE€HHBIX y4eOHBIX IpeaAMEeTOB: «OKpyXKaromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 Kiaacey.

IIpu u3ydeHnu XUMHUN IPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMUYECKON HAyKH KaK
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTH YEJIOBEKA U KaK OJHOIrO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMBI XMMHYECKUX 3HAHUM — BaKHEHITHX q)aKTOB, HOHSITI/Iﬁ, 3aKOHOB U TCOPETHUYCCKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
HpI/IO6III€HI/II/I K HaAY4YHBIM MCTOJaM MMO3HAHUA IPU U3YUCHHUHN BCUICCTB U XUMHUYCCKUX peaKuHﬁ, B
(GOopMHpOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
II03HABATEIbHONW U Yy4eOHO-HCCIIEIOBATEILCKON AEATEIbHOCTH, OCBOCHUU IPaBHJI 0€3011acHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3yyeHUM XMMHUHU HAa YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUEHUE
nproOpenu Takue e, Kak:

— (popMUpOBaHUE MHTEJUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHMIo,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
6BICTpO MCHAIOIINMCS YCIIOBHUAM KU3HU,

— HampaBJIeHHOCTb OOy4YeHMs Ha CHUCTEMaTHYecKOoe MpHUOOIIeHHe OO0yJaroumxes K
CaMOCTOSITEIIbHOM MMO3HaBaTEeIbHOMN ACATCIIbHOCTH, Hay4YHbBIM METOJaM IIO3HaHUA,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrnieueHue YCJIOBHH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYArOUIMMHUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHUEC IJIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

— opmupoBanue o61ei PyHKIIMOHAIBHONW U €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM
quciie YMGHI/Iﬁ OOBSICHATH U OIICHUBATD ABJICHUA OKPYXKAIOLIETO MHUPA, UCITIOJIb3Yys 3HAHUA U OIIBIT,
NOJy4EeHHbIE MPU U3YYEHUHM XMMHUHU, NMPUMEHATh MX NPHU pEIIeHUH MpoOJeM B MOBCETHEBHOM
’)KA3HU U TPYAOBOH AESATEIbHOCTH;

— (popmupoBaHue y 00y4aronMXcsi T'YMaHUCTHUECKUX OTHOILECHHH, TOHUMaHUS IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXAroLleW MpUpOJHON
cpenpl;

— pa3BUTHE MOTHUBALIMHU K 00YUEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTH AaJbHEUIIero 00yueHus..

CBS13b C PABOYEN TPOTPAMMOM BOCIIUTAHUS IIKOJIbI

Peanuszanus BOCIUTATENBHOTO MOTEHIMANA YPOKOB XHMHH (YPOUHOW MAESITENbHOCTH,
ayJIUTOPHBIX 3aHATUH B paMKaX MAaKCHUMaJbHO JIOMMYCTHUMOM  y4eOHOW  Harpy3ku)
IIpeayCMaTpPUBAET:

- MAKCUMAJIBbHOC HCIIOJIB30BAHUC BOCIIMTATCIIbHBIX BOSMO)KHOCTef/'I COI[ep)KaHI/ISI ypOKOB
st popMupoBaHUSL Y O0y4YaIOIMIMXCS POCCHUCKUX TPAIUWIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COL[I/IOKyJIbTypHLIX HeHHOCTefI, pOCCHfICKOFO I/ICTOpI/IlIeCKOFO CO3HAHU Ha OCHOBC
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIOIIETO COJEPKAHUSI YPOKOB, 3aJIaHUM,
BCIIOMOTATENbHBIX MaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 111 00CYXKICHHIA;



- BKJIIOYEHUE B COJICPIKAHUE YPOKOB IIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIUTAHUS, UX
yUeT B OINpe/ieNIEHUU BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHSATUH;

- BIOOp METOJIOB, METOJUK, TEXHOJIOTHH, OKA3bIBAIOIINX BOCIHUTATEILHOE BO3JICHCTBUE
Ha JINYHOCTh B COOTBETCTBUU C BOCIUTATENIBHBIM HJ€aJOM, IEJIbI0 M 3a/ladaMH BOCIUTAHUS,
LEJIEBBIMU OPUEHTHUPAMHU PE3YJIbTATOB BOCIUTAHUS; PEATU3ALMNI0 MPUOPUTETA BOCHUTAHUS B
yueOHOI NesTeNIbHOCTH;

- IPUBJICYEHNE BHUMAHUS 00YyJaroUMXCsl K IEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha YPOKax
MIPEIMETOB, SBJICHUHN U COOBITHI, NHUIIMUPOBAaHUE OOCYKICHH, BHICKA3bIBAHUIN CBOETO MHEHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIIICHUS K U3y4aeMbIM COOBITHUSIM, SIBJICHUSIM, JIHIIAM;

- TOpUMEHEHHWE WHTEPAaKTHUBHBIX (opM y4deOHON pabOThl — MHTEUIEKTYaJIbHbIX,
CTUMYJIMPYIOLIUX TIO3HABATEIbHYI0 MOTHBAILIMIO, WIPOBBIX METOJIUK, JHUCKYCCHM, arOIINX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO [Majora; rpynmnoBod paloThl,
KOTOpasi Y4UT CTPOUTH OTHOIIEHUS W JIEMCTBOBaTh B KOMAaHJIE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOT'O MBIIUICHHUS;

- moOyxaeHne oOydJarommxcsi cOOMOAaTh HOPMBI TOBEJCHHSA, NMpaBUia OOLICHUS CO
CBEPCTHUKAMH U TMEJAarorHuyecCKUMU pabOTHHUKAMH, COOTBETCTBYIOIIUE YKJIaAy IIKOJBI,
YCTaHOBJICHHE U TTOJCPIKKY TOOPOKETATEILHON aTMOCQEPHI;

- OpraHu3alyio HAaCTABHUYECTBA MOTUBUPOBAHHBIX U APYIUPOBAHHBIX 00YUAIOIIUXCS HAJ|
HEYCIICBAIOIIMMH  OJHOKJIACCHUKAMH, B TOM 4YHCIE C OCOOBIMH 0Opa3oBaTEIbHBIMU
NOTPEOHOCTSIMU, MAIOIIET0 OOYYaAIOUIMMCS COLUATbHO 3HAYUMBIA OMBIT COTPYAHHYECTBA U
B3aMMHOM ITOMOIIIH;

- MHUIMUPOBAHHE M TOJICPKKY HCCIEIOBATENBCKON IEATENbHOCTH OO0YYaroluXcs,
MJIAHUPOBAHUE M BBIMOJHEHWE WHIMBUIYAIBHBIX M TPYIIMOBBIX MPOEKTOB BOCIHUTATEIBHON
HATPaBIEHHOCTH.

Pe3ynbrarhl equHCTBAa Y4eOHOW M BOCTIMTATEIIBHON JIEATEILHOCTH OTPa)KEHBI B pasjiese
paboueii mporpaMmMbl «JIMYHOCTHBIE pe3yabTaThl M3YUEHHUS Y4eOHOro mpeamera «XUMHUS» Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs.

MECTO YYEBHOI'O ITIPEIMETA «XUMMS» B YYEBHOM IIJIAHE

B cucreme ofOmero oOpazoBanus «XuUMHs» SBISETCS 00sA3aTeIbHBIM y4eOHBIM
IpeIMETOM, KOTOpPBIH BXOJUT B COCTaB IpeaAMeTHON obnactu «EcTecTBeHHO-Hay4YHbIE
MPEIMETBI».

Cpox ocBoeHus paboueit mporpammsl: 8-9 kimaccsl, 2 roaa

KomnmdgecTBo yacoB B yueOHOM miiaHe Ha u3ydeHue npenmMera (34 yueOHbIe HeJenu)

Kiacc KonmuectBO 9acoB B HENIETIO KommuecTtBO 9acos B roj
8 xiracc 2 68
9 xnacc 2 68
Bcero 136




COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XHMHYECCKHE NOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4YEJIOBEKAa. XMMHS B CUCTeME HaykK. Tena u
BeniecTBa. Gu3nyeckue CBONCTBA BEECTB. ATperarHoe cocrtosiuue Bemects. [lonsatue o merogax
NO3HaHUsS B XUMHH. YucTele BeniectBa U cMecH. CriocoObl pa3enieHust CMECEH.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opMmyna. BaneHTHOCTP aTOMOB XMMHUYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KommuectBo BemectBa. Monb. Monsipaasg mMacca. B3anMoCBsI3p KOJIMYECTBA, MAcChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl mo popmysiaM XUMUYECKUX COCIUHEHUH.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYJI0M, IpaBuiaMu paboThl B Jaboparopuu U npuéMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAllUs BOJbI) 1 XUMHUECKUX (TOpEeHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOM) SIBJICHUH, HAOII0IeHIE U
OIMCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUUECKUX peakIil (pa3iokeHue caxapa, B3auMo/JieiicTBue
CEpHOI KHUCIIOTBHI C XJOpUAOM Oapusi, pasnoxkeHue ruapokcuna menu (II) mpu HarpeBanuwm,
B3anMoJieiicTBHE Xkene3a ¢ pacTBopoM coiu meau (II), n3ydyenue cnoco6oB pasaeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILMS, Xpomarorpadus,
NpOBE/IEHUE OYMCTKU MOBAPEHHOM CONM, HAOMIOACHUE M ONMHUCAHUE PE3YJIbTAaTOB IMPOBEACHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeNe MOJIEKYT
(I1apocTepKHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech raszos. Cocras Bo3nyxa. Kucinopon — 371€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(pUKAIUS
KHCIIOpO/Ia.

TennoBoit 3pdexT XUMHUYECKON peakluH, TEPMOXHUMHYECKHE YpaBHEHHS, B5K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT M mpocroe BemecTBo. HaxoxzaeHue Boxopoaa B IPHUPOJE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. Hacelennsle n
HEHACBILIECHHBIE pacTBOphl. PacTBopuMocTh BewiecTB B Boje. MaccoBas J0Js BEIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanuss Heopranmueckux coenuHeHuid. Oxcuapl. Kimaccudukanus OKCHAOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Knaccudukaius OCHOBaHHM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coiieil. @u3nyeckre 1 XUMUYECKHE CBOMCTBA cojiel. [lomyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEIEIICHUE COACPKAHUsI KUCIOPOoJa B BO3/lyXe, MOJyueHue, COOupaHue,
pacro3HaBaHME W HW3y4YEHHE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHWUE HX CBOWCTB, IOJIydeHHE, COOMpaHHWe, paclio3HaBaHHE U
U3YyYeHHE CBOWCTB Boaopoaa (TopeHue), B3aumojencTBue Bojopoaa c¢ okcugom wmeau (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHONW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe PAacCTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaAOII0/ICHUE W3MEHEHUS OKPAaCKM WHAMKATOPOB B pacTBOpax KHCIOT M WIeNoYed, U3ydeHue
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKIUi
HEWUTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METaJljla JPYruM
U3 pPacTBOpa COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3aJay 1o Teme «BaxHeilmune kmacchbl
HEOPTraHUYECKUX COCTMHEHUI.

IMepuoauueckuii 3akon u Ilepuoanyeckasi cucreMa xummuuyeckux djiemenros /. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[TepBbie MONBITKH KIaccU(DUKAIIMT XUMUYECKUX dTIEMEHTOB. [IoHATHE O rpynmax CXOAHbBIX
AJIEMEHTOB (IIEJIOYHBIE U IE€T0YHO3EMENbHbIE METAIIJIbL, TaJOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIe OKCUABI i TUAPOKCUIBI.

[Iepnonnueckuit 3akoH. llepuommueckass cucrema xuMudeckux oanemeHtoB J[. .
MenneneeBa. Kopotkomepuognas u niauHHONEepuogHas ¢opmel [leprogudeckoil cUCTEMBI
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX saep. W3orombl. OnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX AieMeHTOB [lepuoandeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paJiiyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAIITNYECKUX
Y HEMETAJUIMUECKUX CBOWCTB I10 TpyHIaM U IEPHOJIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumu4deckasi — CBS3b. KoBanentnas  (momsipHas W HENOJIApHAsi)  CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okuciieHHs. OKHCIHMTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

M3Y4YeHHE OOpa3IOB BEIIECTB METANIOB M HEMETAIIOB, B3aMMOJCHCTBHE THAPOKCHIA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnwie ceasu



Peanm3arust MeXXIIpEeIMETHBIX CBS3CH NPU U3yYCHUH XUMHU B 8 KJIacce OCYIIECTBIISCTCS
Yyepe3 UCIOb30BaHKE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHSATHH, TAK M TIOHSATHIA, SBIISIOIIAXCSI
CUCTEMHBIMHU JIJIsl OTJICIBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IMKJIA.

OOmre ecTeCTBEHHO--HAYYHbIC IOHITHS: HAyYHBIH (aKT, THIIOTE3a, TEOpHUs, 3aKOH,
aHaJIN3, CUHTE3, KJIaccu(uKaIms, mepuoIMIHOCTh, HAOIIOICHNE, SKCTICPUMEHT, MOICITUPOBAHNE,
U3MEPEHUE, MOJICIIb, SIBIICHUE.

@du3uka: marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIBI,
pPalMOaKTUBHOCTh, MOJICKYJa, OSJCKTPUYECKUN 3apsij, BEIIECTBO, TelO, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE TOPOJIBI, IMOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeECKasi peaKust

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumudeckux oanementos [ .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAJIbLHS M HUX COCIAMHEHHM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUAbl XUMHUYECKON CBS3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccudukanmss 1 HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCSA K PAa3IMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, I€HETHYECKas
CBSI3b HEOPraHNYECKHUX BELIECTB.

Knaccuukanus XuMHUUECKUX peakiuil Mo pa3IuyHbIM MpU3HAKaM (IO YUCIYy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIIOBOMY 3()(PEKTY, 0 N3MEHEHUIO CTENEHEH OKUCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTHM, IO Y4YacTHIO KaTajaus3aropa). OJK30- H
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUS.

ITonatue o ckopoctu xuMudeckoi peakuuu. [loHarue o0 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKHX peakiusax. [IoHsATHME O TOMOreHHBIX M TETEpOreHHBIX peakuusax. I[lonsarme o
karanuse. [IoHaTre 0 XuMHYeCKOM paBHOBeCUU. PAKTOPBI, BIUAIOIIKAE HA CKOPOCTh XUMUYECKON
PEaKIUH U MOJI0KEHNE XUMHUYECKOIO PAaBHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, AJIEKTPOHHBIA OajaHC OKUCIUTENBHO-
BOCCTAHOBUTEIBHON peakuuu. CoCTaBlI€HWE YPaBHEHHU OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopus 37AEKTPOIIUTUYECKON JUCCOLMALIMHN. DIEKTPOJIUTHI U HEJIEKTPOINUTHI. KaTHoHBI,
aHUOHBI. MexaHU3M MCCOLMALNNU BEIIECTB C Pa3JIM4YHBIMHU BUIaMU XUMUYECKOU CBsA3H. CTeneHb
muccouranuu. CUibHbIE U c1a0ble 3J1eKTPOIHUTHI.

Peakiuy MOHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiil HOHHOTO OOMEeHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBAa KUCIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEISAMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PA3IHYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCIIOT, 11eJ104el 1 cosel (BO3MOXKHO UCIIOIb30BAHNE BUJICO MATEPUAIIOB), TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPeaKUui MOHHOrO oOMeHa (oOpa3oBaHHE oOcajka,
BBbIJICJICHUE Ta3a, 00pa30oBaHUE BOJbI), ONBITOB, WILIIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTEIBHO-



BOCCTAHOBUTEJIBHBIX peakUuil (rOpeHue, peakluu pa3jokKeHUs, COSAMHEHUs), Paclo3HaBaHHE
HEOPraHMYECKUX BEIIECTB C IIOMOILIbI0 KAuyeCTBEHHBIX pPEAaKUMA Ha HOHbI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl U X coeIMHEHUS

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M 4esloBeka. BaxkHelme Xxnopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALMU KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oO1re Kak MpeacTaBUTeINs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakiuy, JexKalue
B OCHOBE IIPOMBIIIUIEHHOT'O CIIOCO0a MOy4eHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOil KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSAMU CEPbI
(KMCIIOTHBIE 10K, 3arpsA3HEHUE BO3TyXa U BOJJOEMOB), CIIOCOOBI €r0 MPel0TBpaILEHHS.

OOmass xapakrepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUecKue Hu
XuMHueckue cpoictBa. Kpyrosopot azora B nmpupojie. AMMHUaK, ero pu3ndeckue 1 XMMUYECKHe
CBOWCTBA, MoylyueHue 1 npuMmenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMmeHenrue. KadecTBeHHas peaklvs Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIy4eHUE,
¢u3nueckue M XUMHUYECKHME CBoOicTBa (0OIIMe Kak MpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY»Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBbI M BOJOEMOB). Pocdop, amioTporHble MOIUPUKALNH
docopa, puzndyeckue u xumuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmiass xapaxktepuctuka 31eMeHTOB I[VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHsS. YTIEpOJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcunpl yraepona, ux (GpU3MUEcKue U XMMUYECKHe CBOWCTBA, NEHCTBUE Ha KUBBIE OPraHU3MBI,
MOJIyYeHUE U NMPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriepona (I1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucimora u eé
conu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonp30BaHue KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUICHHOCTH
Y CEIBCKOM XO35HCTBE.

IlepBoHauabHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJUHEHUSAX YIiepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TAHOJ, TIUIEPUH, YKCyCHas KucioTa). [IpupoHbie HCTOUYHUKI
YIIEBOIOPOAOB (YTOJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POJIb
B OBITY M IPOMBIIIICHHOCTH. [IoHATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oelkax,
yIJIEBOAAX — WM UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE €IWHCTBO OPTraHUYECKUX H
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKHE CBOWCTBA, IOJY4YEHHE U IPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OO6mme mnpenctaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHUEBOH kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue



CTPOUTENIbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, jxene300eToH. I[IpoGmembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe o0pa30B HEOPTraHUUECKUX BEIIECTB, CBOMCTB COSIHOW KUCIIOTHI, POBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTEeHUIOB),
O3HAKOMJICHHE C oOpa3naMud cepbl U e€ COeAMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOleHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW pEakIMu Ha Cyib(paT-HOH W HAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (pU3MYeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MO’KHO HCIIOJTb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMHaKa, IpPOBEACHUE
KaueCTBCHHBIX PEaKIuii Ha HOH aMMOHUSA U (ocdaT-noH U U3YICHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HW3Y4YEHHUE MOJEICH KpPUCTAUIMUECKUX PpemETOK anMasa, rpadura,
dbymiepeHa, 03HaKOMIIEHUE C TPOIIECCOM aICOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yraEM U yCTPOMCTBOM ITPOTHUBOTA3a, MOJTYICHHE, COOMpaHue, paclio3HABAHUE U U3YICHHUE CBOHCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
W3y4eHUE TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHIMKATHON
MIPOMBILIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHel e HeMeTalIbl U UX
COETUHEHUS.

MeTtaJuibl M UX COeIMHEHUS

OO6mrast xapakTepUCTHKA XHUMHUYECKHX OJEMEHTOB — METaUIOB HAa OCHOBAaHUHM WX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTaiauyeckas CBsIi3b M MeETaJJIMYecKas KpUCTaIndecKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoiicTBa MeTtayioB. OO1ue crnocoObl nonydeHus MetayioB. [IoHATHE O KOPPO3UK METaJIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[lenounble MeTabl: nojoxeHue B [lepuoandeckoil cucreMe XMMHUYECKUX 3J1eMEeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [IpuMenenue
MIEJIOYHBIX METAJUIOB U UX COCTUHECHUM.

[[lenoyHo3eMenbHbBIE METAJUIBI MAarHuid M KaJbLui: monoxeHue B Ilepuoanueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumomnueckoid cucreme xumudeckux siemeHto . .
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B mpupojae. Ousndeckne U XMMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenne B Ilepronnueckod cucreMe XUMUYECKHX »dieMeHtoB [[. .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuasl U conu xenesa (II) m xenesa (III), mx cocras, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJICHHE C o00pasllaMd METajuIOB U CIUIaBOB, MX (PU3NYECKUMHU CBOWCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, IpoOIlecca TOPEHUs Keleza B



KHCIOopoe  (BO3MOXKHO — MCIIOJIB30BaHME  BUACOMATEpUAOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, alllOMUHUS, LUWHKA, *kene3a (II) u xenesza
(II), meau (II), HaOnroeHUE M OMHMCAHUE MPOLIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMHU HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTaibl U UX COSAUHEHUSY.

XumMus ¥ OKpy:Kaomas cpeaa

BemecTBa 1 MaTepuanbl B IOBCEAHEBHOMN JKHU3HM 4elloBeka. bezomacHoe ncmoib30BaHue
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH cpelibl (IIpeienbHas JOIMyCTUMAasi KOHLEHTPALUs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIC MaTepUalbl).

Meoswcnpeomemnwie ceasu

Peanuzanus MexXnpeaMEeTHBIX CBA3EH MpU U3yYEeHUH XUMHH B 9 KIIacCe OCYIIECTBISETCS
Yyepes3 UCI0JIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U MMOHITHH, SBISIOLINXCS
CUCTEMHBIMU JJIsl OTJENBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOme ecTecTBEeHHO-HAYYHBIE TOHSTHS: HAyYHBIH (PaKT, THIOTE3a, 3aKOH, TEOpus,
aHaJIN3, CUHTE3, KJIaccu(uKaius, NepuoIu4YHOCTh, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIINPOBAHHE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJOTHSI, MAaTEPHAIIBL.

Oduzuka: marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOIHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTANINYECKas PeIETKa, CIIJIaBbl, PU3NUECKUE BETUUNHBI, €IUHULIBI
W3MEpEHMS, KOCMUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3B€371b1, COHIIE.

buonorus: ¢orocunres, npixanuve, Ouocdepa, F3KOCUCTEMA, MHUHEpAIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, TOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMA INPOI'PAMMBLI IO XUMHUH HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yJIbTaThl OCBOCHUS IIPOrpaMMbl OCHOBHOI'O O0I1I€ro 00pa30BaHuUsl JOCTUTAIOTCS B X0J1€ 00YUEeHUsI XMMUHU B €IMHCTBE y4eOHOU
U BOCIUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C TPATULMOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMH M J1YXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU,
IPUHATBIMU B OOILIECTBE MpaBWJIaMM M HOPMaMHU IOBEJIEHHs M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS, CaMOpPa3BUTHUS U COLMAIM3ALUU
00yJaronmxcs.

JIMuHOCTHBIE PE3yabTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS CHUCTEMOH IMO3UTHBHBIX IIEHHOCTHBIX OpUEHTALUN U
pacUIMpEHKE OIIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACJIEUIO, IOHUMAHMSI 3HAUYEHUS] XUMUYECKON HaAyKH
B KM3HM COBPEMEHHOI'O OOILECTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(OpMaLUel O MepeloBBIX TOCTHKEHUSAX U OTKPBITUSX MUPOBOH U
OTE€UYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS

NPEJICTABICHUS] O COLIMAJIbHBIX HOPMAax M MpaBUaX MEXKIUYHOCTHBIX OTHOUIEHMH B KOJUIEKTHUBE, KOMMYHMKAaTUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJE3HOHM, y4eOHO-HCCIEe0BATENbCKOM, TBOPUECKOW W APYrHMX BHIAaX AEATENbHOCTH, TOTOBHOCTHM K Pa3sHOOOPa3HON COBMECTHOM
NEeSTEIbHOCTH TPU BBIIOJHEHUN Y4YeOHBIX, MO3HABATEIbHBIX 3314, BBINOJHEHUH XHUMHUYECKHUX SKCIEPUMEHTOB, CO3JAHUM Y4YEOHBIX IMPOEKTOB,
CTpeMJIEHHs K B3aUMOIIOHMMAHHIO U B3aMMOIIOMOIIM B MpoOIIecce ATOH yueOHOH AedTenbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHHE M MOCTY KU
CBOMX TOBApUILEH C MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHMS MOCIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE MPEJCTABICHNUS O BEIIECTBE U XMMHUYECKOW pEeakllid, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISAIOLINE OCHOBY JUI MOHMUMAHUS CYIIHOCTH HAay4HOH KapTHHBI MHpa, NPEACTaBICHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOIH,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOM CPEIOi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MI03HABaTEJIbHbIE MOTHBBI, HAIIPaBJICHHBIE HA MOJTY4YE€HUE HOBBIX 3HAHUN MO XUMHH, HEOOXOAUMBIE /Ul 00BACHEHHS HAaOI0aeMbIX MPOLECCOB
U IBJIEHUH, TIO3HABATEIbHOM, NH()OPMALIMOHHON U YUTATENbCKON KYJIbTYpPhI, B TOM UHCJIE€ HABBIKOB CAMOCTOSATEIHHON pabOThl ¢ yueOHBIMU TEKCTaMHU,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBaMU HH(GOPMAITMOHHBIX TEXHOIOTHIA;

UHTEpeC K 00YUYEHHUIO M MO3HAHMIO, JF0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpPA30BaHMIO, IPOEKTHON M HCCIIEI0BATENLCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIE€HHOCTH U YPOBHS 00Y4Y€HHUsI B JaIbHEHUIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBb:

OCO3HaHUE IIECHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIIEHUS K CBOEMY 3710POBbI0, YCTAHOBKH Ha 3/I0pOBBI 00pa3 )KU3HU, OCO3HAHHE MOCIEACTBU I
U HENpHUATHE BPEIHBIX MPHUBBIYEK (YIMOTPEOJIEHMS AIKOTrojs, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIOJCHUS MpaBWiI O€30MaCHOCTH MpPU
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U PeabHOM KU3HU;



5) TPy10BOT'0 BOCIIMTAHMS:

MHTEpEC K MPAKTUIECKOMY H3yUCHHIO TPOPECCHid M TpyAa pa3IudHOr0 PO, YBAKECHUE K TPYAY U pe3yIbTaTaM TPYAOBOH eI TeIbHOCTH, B TOM
YHCIIC HA OCHOBE ITPUMEHCHUS TIPEIMETHBIX 3HAHHMI 110 XUMHH, OCO3HAHHBIN BEIOOP WHIMBUIYaIbHON TPAEKTOPUH IIPOIOLKEHHUS 00pa30BaHusI C yIETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCmeurHoi nmpodecCHOHAIbHON AEATENbHOCTH U
Pa3BUTHS HEOOXOMMBIX YMEHHIA, TOTOBHOCTh aallTHPOBATELCS B MPO(ECCHOHAIBHOM Cpee;

6) IK0JIOrH4€eCKOro BOCIIUTAHUS

9KOJIOTHYECKH 11€IeCO00pa3sHOe OTHOIICHUE K MPUPOJIe KaK MCTOYHHKY JKH3HH Ha 3eMiie, OCHOBE €€ CYIIEeCTBOBAHMS, IIOHUMaHHE [IEHHOCTH
3JI0pOBOTO U 6€30MacHOr0 00pa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3HIECKOMY U IICHXUYECKOMY 37I0POBbIO, OCO3HAHHE ICHHOCTH
COOJTIOJIEHHSI TIPABHJI OE€30MACHOTO MOBEAEHHS IIPH PaboTe ¢ BELIECTBAMM, & TAKXKE B CUTYAIMSX, YIPOXKAIOIIUX 3I0POBBIO U KHU3HH JIFOJICH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUSI, IOJy4aeMble IIPYU U3YUYEHUU XUMUH, IS pEIICHU 3a/1a4, CBSI3aHHBIX C OKpYXarollel NpUpoIHON cpeoH, 1uist
HOBBIIIEHHST YPOBHsI 3KOJIOTMYECKON KYJIBTYPBI, OCO3HAHHUS TJI00AIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U IyTed MX pelieHHs MOCPEICTBOM
MCTOIO0B XMMHUH, SKOJOTHUICCKOI'0 MBIIIJICHHA, YMCHUA PYKOBOJACTBOBATHCA UM B HO3HaBaTeJIBHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHLHOfI ITIPaKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe mMetanpeaMeTHBIX pPe3ylIbTaTOB BBIACISIOT 3HAUUMBIE I (POPMUPOBAHUST MHUPOBO33PEHHS O0IIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHS,
MPUHLIMII, TUIIOTE3a, (PAaKT, CUCTEMA, MPOLECC, SKCIIEPUMEHT U JAPYToe€.), KOTOPhIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEAMETaX U
MO3BOJISIFOT Ha OCHOBE 3HAHUI M3 3TUX MpeIMeTOoB (POpPMHUPOBAThH MPEACTABICHUE O IIEIOCTHONW HAYYHON KapTHMHE MUPA, U YHUBEPCAIbHBIE yueOHbIE
neiicTBus (TO3HaBaTeNbHblE, KOMMYHUKAaTUBHbBIE, DPETYJISTUBHBIE), KOTOpble oOecneynBaroT (OPMHpPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckne aeicTBus:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIICHUS HpI/I OCBOCHHNHN 3H&HI/II711 paCKpBIBaTB CMBICJI XUMHWUYCCKHUX HOH$[TI/II\/'I (BI)IJIGJ'ISITI) nux
XapaKTepHbIe MPU3HAKH, yCTAaHABINBATh B3aUMOCBSI3b C APYTUMU MOHSATHSMH ), UCTIONB30BATh MOHATHUS JIJIs1 00BSACHEHUS OTACNbHBIX ()aKTOB U SBIICHUH,
BI)I6I/IpaTI> OCHOBAaHUA U KpI/ITepI/II/I JJI Knaccmbnxaunn XUMHNYCCKHUX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/IIII/IHHO-CJ'IC)ICTBCHHI)IG CBsA3U
MeXIy O0ObEKTaMH U3y4eHUs, CTPOUTD JIOTHUECKHUE pacCykIeHus (MHAYKTUBHBIC, IETYKTUBHEIE, 10 AaHAJIOTUH), IENIaTh BBIBOJIBI U 3aKITFOUEHUS;

yYMEHHE MPUMEHSATH B MpOIlecce MO3HAHUS MOHATHUS (IIpeIMETHBIE U METaIlpeIMETHbIE), CHMBOJIIMYECKUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMbIE B
XUMHU, HpeO6p330BBIBaTB HII/IpOKO HpI/IMeHSIeMBIe B XUMHH MOJICJIBHBIC HpeI[CTaBJ'IeHI/ISI — XI/IMI/I'-ICCKI/II\/II 3HAK (CI/IMBOJ’I SHCMGHTa), XUMHUYCCKasA cbopMyna
U ypaBHEHHE XUMHUYECKOW PEaKIMH — MPU PEUICHUH Y4eOHO-TIO3HABATENbHBIX 3a/lad, ¢ Y4ETOM ITHX MOJICNbHBIX MPEICTABICHUA BBISBIATh H
xapaKTepnsoBaTB CYIHCCTBCHHI)IG HpI/ISHaKI/I Hsyqaeme 06’I)GKTOB — XUMHUYCCKUX BCIICCTB U XUMHNUYCCKHUX peaKHHﬁ, BBIABJIIATH 06IIH/IG SaKOHOMepHOCTI/I,
IIPUYMHHO-CIIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3yUaeMBbIX MPOLIECCAX U SIBJICHUSX.

ba3oBble nccienoBarejbcKkue AeHCTBHA.

YMEHHE HCIOJIb30BaTh MMOCTABIEHHBIE BOMPOCH B KAUECTBE HHCTPYMEHTA MO3HAHMS, a TAK)KE B KAYECTBE OCHOBHI /17151 (JOPMUPOBAHUS THITOTE3bI
110 npOBepKe HpaBHJ'H)HOCTI/I BBICKA3bIBACMBIX Cy>I()I€HHI71;



nproOpeTeHNe OMbITa 110 IAHUPOBAHUIO, OPraHU3aLUU U IPOBEICHUIO YIEHHYECKUX SKCIIEPUMEHTOB, YMEHHE HaOI0AaTh 3a X0I0M IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyaupoBaTh 000OIICHUS U BBIBOJBI IO pe3yiabTaTaM MPOBEIEHHOTO OIBITA, MCCIECIOBAHUS,
COCTaBJIATh OTYET O MPOJIETAHHON paborTe.

Pabora ¢ unopmanmeii:

yMEHUE BbIOMpaTh, aHAIM3UPOBATh M MHTEPIIPETUPOBATh UH(OPMALMIO Pa3IMYHBIX BUJOB U ()OPM MPEACTaBIEHUS, MOIY4aeMYI0 U3 pa3HbIX
MCTOYHUKOB (HAYYHO-TIONMYJISIPHAs JIUTEpaTypa XMMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE MocoOusi, pecypcel MHTepHETa), KPUTUYECKH OLIEHHBATH
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABI U 3aIPOCHl NMPU TOUCKE W O0TOOpe MH(GOPMAIMHM M COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX IS
BBINOJIHEHUS] Y4E€OHBIX M I103HABATEIbHBIX 3aJau OINpPENeNEHHOr0 THUIA, NMPUOOPETEeHHE ONbITa B 00JACTU HCHOJIb30BAHUS HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTUH, OBJaJE€HUE KYyJIbTYpOW aKTHBHOI'O HCIOJIb30BAaHHUS PA3IUYHBIX IOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMpATH
ONTUMAaJIbHYIO (POpMY NPEACTaBICHUS HHPOPMALIUN U MIUTFOCTPUPOBATH PeIlaeMble 3314 HECI0KHBIMU CXEMaMHU, AMarpaMMaMH, IpyruMu popMaMu
rpauKy ¥ UX KOMOMHAIUSIMU;

YMEHHE UCIIOJIb30BaTh U AHAJIM3UPOBATh B ITpoLiecce yUeOHOH U UCCIe10BaTEIbCKON IEATEIbHOCTH MH(DOPMAIIUIO O BIUSHUYN IPOMBIIIJIEHHOCTH,
CEJIbCKOI'0 XO35ICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH NPUPOIHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

YMEHHMsI 3a/1aBaTh BONPOCH! (B XOA€ Auayiora U (Miu) JUCKYCCHM) MO CYLIECTBY 00CYXJaeMOil TeMbl, (hOpMYIHpPOBaTh CBOU MPEJIOKEHUS
OTHOCHTEJIEHO BBIIIOJIHEHUS NIPEIOKEHHON 3aa4n;

YMEHHMsI MPEACTABIATh MOJYYEHHbIE PE3YyJIbTaThl MMO3HABATEIBHON AESITEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTALNIO
Pe3ybTaTOB BBIMOJIHEHUS] XMMUYECKOT0 SKCIIEpUMEHTa (J1a00paTOPHOTO OMbITA, Ta00PaTOPHOM pabOThI O UCCIIEJOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO
MIPOEKTA);

yMEHUsl y4yeOHOro COTpYJHHYECTBA CO CBEPCTHMKAMU B COBMECTHOM IO3HABaTEIbHOW M HMCCIENI0BATEIbCKOW IEATENbHOCTH MPU PELICHUU
BO3HUKAIOIIMUX NpoOJieM Ha OCHOBE yué€ra OOLIMX MHTEPECOB U COIJIACOBAHMS MO3MLMNA (0OCYXIeHUS, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOp/AMHAIIMSI COBMECTHBIX JICHCTBUH, Onpe/iesieHle KPUTEPHEB 10 OLIEHKE KayeCcTBa BHIITOJHEHHOH paboThI U JpyTHe).

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSITEIbHO OIpPEeNATh LEeIH JesITeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJMPOBATh M MpPH HEOOXOAMMOCTHU
KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BIOMpaTh Hanbosiee 3(pPexkTuBHBIE CIOCOObI pelieHUs] yUeOHBIX U MO3HABATEIbHBIX 33]a4, CAMOCTOATEIbHO
COCTaBJIATh WJIM KOPPEKTUPOBATH MPEUI0KEHHBIN aITOPUTM JACUCTBUN MPH BBIMOJIHEHUH 3a/laHUH C YYETOM IMOJIyYE€HHS HOBBIX 3HAHUN 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBAX M PEAKIMAX, OLICHUBATh COOTBETCTBUE IMOIYYEHHOIO Pe3ysbTaTa 3asBJICHHOMN L€, YMEHHE UCIOIb30BaTh M aHAIN3UPOBAThH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHHM.

MNPEIMETHBIE PE3YJIBTATHBI



B cocraBe npeaMeTHBIX pe3yibTaTOB IO OCBOCHUIO 0053aTENILHOIO COAEP KaHUs, YCTAaHOBIEHHOI'O JaHHOM padoueil mporpaMMoil, BbIIEISAIOT:
OCBOCHHBIE 00YJaIOIUMUCS HaAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI IeHCTBUH, criennpuieckre Ui mpeIMeTHON 001acT « XUMUS», BUJIBI 1 TEIIbHOCTH
I10 MTOJYYEHHIO HOBOT'O 3HaHMsI, €r0 UHTEPIIPETalH, IPeoOPa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYalUsX.

K koHIty 00y4eHust B 8 Kj1acce npeAMETHBIE pe3yIbTaThl HA 0a30BOM YpOBHE OYAYT OTpakaTh CHOPMUPOBAHHOCTH Y O0yUYAIOITUXCS YMCHHIA:

® pPacKpbIBaTh CMbICJI OCHOBHBIX XUMHUYECKHUX ITOHATUI: aTOM, MOJIEKYJ1a, XUMHUYECKUH 3JIEMEHT, IPOCTOE BELECTBO, CII0KHOE BEIIECTBO, CMECh
(omHOpOMHAs M HEOAHOPOJHAs), BAJCHTHOCTh, OTHOCUTENIbHAs aTOMHAs W MOJIEKYJSpHAas Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10Nl XUMHUYECKOTO JIEMEHTa B COCIMHEHHH, MOJIAPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBaHHE, COJIb, 3JEKTPOOTPHIATEIbHOCTh, CTEIICHb
OKMCJICHUS, XMMUYECKas peakiys, KIacCupUKalus peakiyil: peakuy COeIMHEHMs], PEaKIMK Pa3IoKEHUs, peaklul 3aMelleHHs], peaklu1 oOMeHa,
9K30- M SHAOTEPMHUYECKUE PEAKIINH, TEIIOBOH 3(h(heKT peakiuu, SIAPo aToMa, HIIEKTPOHHBIH CIIOH aToMa, aTOMHasi OpOHUTab, pauyC aTOMa, XUMUYeCKast
CBSI3b, OJISIPHAS U HETIOJIIpHAsl KOBAJIEHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MacCOBast J10J1s1 BelleCcTBa (IPOLIEHTHAsI KOHLIEHTPALHs)
B PacTBOpE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX NOHATUI U IPUMEHSTh 3TU MOHATHS IPU ONMUCAHUU BEILECTB U UX NPEBPALLCHU;

® JCIIOJIB30BaTh XMMHUYECKYIO0 CUMBOJIMKY JJISl COCTaBICHHs (POPMYJT BEILIECTB U ypaBHEHUN XUMUYECKUX PEAKIIHA;

® OIpeleNATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OHMHApHBIX COEIMHEHMSX, CTEINEHb OKHCIEHHS JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
IIPUHAJICKHOCTh BEIIECTB K ONpeIeIEHHOMY KJIACCY COEMHEHUH 1o (GopMyIiaM, BUJI XMMUYECKOH CBSI3U (KOBaJIEHTHAsl U MOHHAs) B HEOPIaHUY €CKUX
COCIMHEHUSIX;

e packpbiBaTh cMblca [lepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBaTh MOHMMAaHUE MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHX 3JIEMEHTOB OT UX MoJokeHus B [leproanueckoil cucteme, 3aKOHOB COXPAHEHMs MAacChl BELECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

e OIMCBHIBaTh U XapakTepH30BaTh TabnuuHyro (opmy Ilepnonnmyeckoil cucTeMbl XMMHUYECKMX 3JE€MEHTOB: pa3jinyaTh MOHSATHS «TJIaBHAs
noarpynna (A-rpynna)» u «o0ouHas noarpynna (b-rpymnmna)», Mansie u 60sbIIME IEPUOBI, COOTHOCUTH 0003HAYEHHUSI, KOTOPBhIE UMEIOTCS B TaOJIHIIE
«ITepuonnyeckas cucrema xuMudeckux snemeHToB Jl. . MenneneeBa» ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX 3JE€MEHTOB
(cocTaB u 3apsn sapa, 00IIee YUCIO 3JIEKTPOHOB U PAaCHPEEIIEHNE X 110 3JIEKTPOHHBIM CIIOSIM);

e KJIacCUPUIMPOBATE XUMHUYECKHE DJIEMEHThI, HEOPIraHWYECKHE BEIECTBA, XMMHMUYECKHE PEaKUuu (MO YMCIy M COCTaBY YYacCTBYIOLIUX B
peaKIMU BEIIEeCTB, 10 TEIUIOBOMY 3 (DeKTy);

® XapakTepu3oBaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, IMOATBEpXkAas OMUCAHHE MpUMEpaMu
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

® IPOTHO3MPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOT'O COCTaBa, BOZMOKHOCTHU MPOTEKAHUS XUMHUYECKUX MTPEBpAILEHUI B
Pa3UYHBIX YCIOBUSX;

® BBHIUHCIATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMeHTa Mo ¢opMmylie
COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIuy;



® [PUMEHSTh OCHOBHBIC OINEPALMU MBICIUTEILHONW JEATEIbHOCTH — aHalM3 W CHUHTE3, CpaBHEHHUE, O00O0OIIeHHe, CHCTEMaTU3alUIo,
KJIacCU(UKALIMIO, BBISIBICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€M — JUIsl M3yUEHHUS! CBOICTB BEIIECTB M XMMHUYECKUX PEAKIIHH, €CTeCTBEHHO-HAYUYHbIE
METO/Ibl [TIO3HAHMS — HAOJIIOJICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peaabHbII U MBICICHHBIH);

e ClIeI0BaTh MpaBUJIaM MOJIb30BaHUS XMMHUECKON MOCYA0H U 1a00paTOpHBIM 000pYI0BAaHUEM, a TAK)KE MTPaBUIIaM OOpalleHusl C BEllleCTBaMu
B COOTBETCTBHHM C MHCTPYKLUMSMH IO BBIMIOJHEHHIO JaOOPAaTOPHBIX XHMHUYECKUX OIBITOB MO MOJYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJila M KHUCJIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OIpPEACIEHHOW MAcCOBOM J10Jie pacTBOPEHHOrO BEILECTBA, IUIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHUE HKCIIEPUMEHTHI 110 PAaCllO3HABAHUIO PACTBOPOB IIENOYEH U KUCIOT C TIOMOIIbIO HHIUKATOPOB (JIAKMYC, (peHOI(PTallenH, METUIIOPAHX U

JPYTHE).

K koHiy o0yuenus B 9 kjacce npeaMeTHbIC Pe3yIbTaThl HAa 0a30BOM YpOBHE OyIyT OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHA:

® DACKPBIBAaThb CMBICII OCHOBHBIX XMMHUYECKUX IOHATUN: XUMUYECKUHN IJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTUOH, aHUOH, IPOCTOE BEILECTBO,
CJIO’)KHOE€ BEILECTBO, BAJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb OKHCIIEHHS, XMMUYECKas peaklus, XMMHUYecKas CBsA3b, TEIUIOBOM 3(deKT
peakuuu, MOJb, MOJISIPHBIA OOBEM, pacTBOp, OSJIEKTPOJIUTHI, HEINEKTPOJIUTHI, AIIEKTPOJUTUYECKAsl TUCCOLMALUS, pEaKkUUd HOHHOro OOMEHa,
KaTaJn3aTrop, XUMHUUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTHUMbIE peaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKIUH, OKUCIUTEb,
BOCCTAHOBUTENb, OKHCJIEHHUE U BOCCTAHOBJIICHHE, aJUIOTpOnus, aM(OTEpHOCTb, XMMHUYECKass CBA3b (KOBAJIECHTHAs, WOHHAs, METaJUIMYecKas),
KpUCTAJIJINYECKasl pEIIETKA, KOPPO3Usl METAIIJIIOB, CIUIABbI, CKOPOCTh XMMUUYECKOM peaklMy, IpeenbHo aonyctuMas koHuentpanus I1/IK Bemecrsa;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHIATUI U IPUMEHATH 3TU MOHATHS IIPU ONIMCAHUU BELIECTB U UX MPEBPALCHUN;

® UCIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUS (POPMYIT BEILIECTB U YPAaBHEHUM XUMHUYECKUX PEAKIIH;

® OIpPENEsATh BAJCHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX 2JIEMEHTOB B COCIMHEHUSIX PA3JINYHOTO COCTAaBa, IIPUHAJJIEKHOCTh BELIECTB K
OIpeIeIEHHOMY KJIacCy COeTMHEHUH o popMyIiaM, BU XUMUUYECKON CBSI3U (KOBaJIEHTHAs, HOHHAS, METAJINYECKas) B HEOPraHMUECKUX COSAMHEHHUSX,
3aps] MOHa IO XMMHUYECKOW (opmyne, xapakTep Cpelapl B BOJHBIX pacTBOpax HEOPraHMYECKUX COECIUHEHHUH, THUIl KPHUCTAJUIMYECKOW peréTku
KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMbIca Ilepumonnueckoro 3akona J[. M. MeHnneneeBa u 1eMOHCTpUPOBAaTh €ro IOHMMAHHE: ONMCHIBATH U XapaKTEPHU30BaTh
Tabnnunyto popmy Ileproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJIaBHas MOArpynmna (A-rpynmna)» u «odoyHas moArpynmna
(Bb-rpynma)», masnsie 1 60NbIINE NEPUOJIbI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE HUMEIOTCS B IEPUOINUECKON TalIMIIe, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHS aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U 3apsi] Aapa, oOlIee YUCIIO 3JIEKTPOHOB U paclpeiesieHHe UX MO AJIEKTPOHHBIM CJI0SIM), OOBSICHSTD
o0I1IKe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COEIMHEHMH B Mpejenax MaJbIX MEPUOJIOB U TIaBHBIX MOATPYII ¢ YYETOM CTPOECHHUS
HX aTOMOB;

e KJIACCU(PUIMPOBATH XUMHUYECKHE DJIEMEHTBI, HEOPIraHWYECKHE BEIECTBA, XMMHMUYECKHE PEeaKUHuu (IO YUCIy M COCTaBy YYaCTBYIOIIUX B
PEaKIMU BEIIECTB, [0 TEIUIOBOMY 3 (EKTy, IO U3MEHEHUIO CTEeTeHEeH OKUCIEHUS! XUMHUUECKUX JIEMEHTOB);

® XapakTepu30BaTh (OMHUCHIBaTh) OOIIKE U crenu(HUUecKre XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BELIECTB, MOATBEPKIasi ONMHCAaHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUIN COOTBETCTBYIOINX XUMUYECKUX PEAKIU;



® COCTAaBJIATh YPAaBHEHMS DJICKTPOJIUTHUECKON AUCCOLMAIIMU KUCIIOT, IEJI0YeH U COJIeH, IOIHbIE U COKpAIEHHBIE YPAaBHEHUS peaKLUil HOHHOTO
oOMeHa, ypaBHEHUS peakluil, HOATBEPKIAIOIIMX CYILIECTBOBAHNE N'€HETUYECKON CBSI3U MEX/1Y BELIECTBAMU PA3JIMUHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI MTOCPEACTBOM COCTABIICHHUS AJIEKTPOHHOTO OajlaHCca 3TUX PEaKIIN;

® [IPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH IPOTEKAHUS XMMHUECKUX MPEBPAILEHUN B pa3IU4HbIX
YCIIOBUSIX;

® BBIYHCIATH OTHOCHTEIbHYIO MOJIEKYJSPHYIO M MOJISIDHYIO MAacChl BEILIECTB, MAacCOBYIO JOJI0 XUMHUYECKOro 3JIeMeHTa o (opmyse
COEIMHEHUS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XMMUUYECKON peaKLUu;

e coOmoIaTh MpaBuiIa NOJIb30BAaHUA XMMUYECKON MOCYA0H 1 1a00paTOpHBIM 000PYI0BAaHUEM, a TAKXKE MPpaBHUiIa OOPAIIECHUS C BELIECTBAMHU B
COOTBETCTBUH C MHCTPYKLUSMHU I10 BBIOJIHEHHIO Ja00pAaTOPHBIX XUMUYECKUX OIBITOB 110 IMOJIyYEHHIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

® TPOBOJUTH PEAKIMH, MMOATBEPKAAIOLIME KAUeCTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB: PAclO3HABATh OINBITHBIM IMYTEM XJIOPUI-, OpOMHUI-,
noua-, kKapooHar-, pocar-, CUIMKaT-, CyabQar-, FTUIAPOKCUI-UOHbI, KATUOHBl AMMOHHUS M MOHBI U3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOLME B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

® [IPUMEHSTHh OCHOBHBIE ONEPALIMM MBICIUTEIBHOM JEATEIIbHOCTH — aHAINU3 M CUHTE3, CpaBHEHUE, 0000I11IeHne, CHCTeMaTU3alllIo, BbIBICHUE
IIPUYMHHO-CJIEJICTBEHHBIX CBSI3€H — /U1 M3y4eHUs CBOMCTB BELIECTB U XMMMUYECKUX PEaKlUil, €CTeCTBEHHO-HAY4YHbIE METO/1bI TI03HAHUS — HAaOJII0IeHUE,
U3MepeHue, MOICTMPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
OcHOBHBIE BUbI 1eSITEILHOCTH 00YYAOIIUXCS
KonnuecTBo 4yacoB DJIEKTPOHHbIE
HaunMmeHnoBaHue |
Ne a3/1eJI0B M TEM K II (umdpossie)
HT KTH
n/n f[ OrDAMMEI Beer OHTpO pa oOpa3oBaTeJbHbIE
porp o JIbHBIE YyecKue pecypebl
padoTsl | padoTHI
Paznen 1. [lepBoHayajibHbIe XUMHUYECKHE OHSTHS
XumMusa — PackpriBaTh CMBICII U3Y4YaEMBIX ITOHSITHH.
BaykHast 00J1aCThb bubmiorexa LIOK PaCKpBIBaTL 0JIb XHMI}/IIH B IIPUPOJIE U KU3HHU YEJIOBEKA, €€ CBI3b C
1.1 5 2 https://m.edsoo.ru/7f41 P P pup ’
€CTECTBO3HAHMS U 837¢ JIPYTUMU HayKaMHu.
MPaKTUYECKON -



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

JEATeTLHOCTH PO 8 kmace Pa3nuyaTh 4ncThIe BEeCTBa M CMECH; OJJHOPOHbIEC H HEOTHOPOIHEIE
4eJIoBeKa https://resh.edu.ru/subj | cmecwu.
ect/29/8/ Pasianuarh (U3HYECKUE U XUMHUYECKHE SBICHUSL.
MDBII 8 kmace CrremoBaTh aJITOPUTMAM HCITOJIB30BAHUS KCIIEPUMEHTAILHBIX METOIOB —
https://uchebnik.mos.r | HabarOAEHUS U SKCIEPUMEHTA.
u/catalogue?aliases=le | HaGmroaate 1 onuceiBaTh OOBEKTHI IPU MPOBEICHUN JEMOHCTPALIUIA U
sson_template,video | | mabopaTOpHBIX OIBITOB MO U3YYECHHIO (PU3MUESCKUX CBOMCTB BEIIIECTB,
esson,video&subject p | croco6oB pa3iesieHust cMecei BEIIECTB.
rogram_ids=31937343 | IIpoBOAUTH XUMHUECKHI DKCIIEPUMEHT MPH pa3IeicHHH cMeceit (Ha
HpUMepe OYHUCTKH TIOBAPEHHOM COJIH) B X0J1€
MpaKTHIecKoit padboTst No 2.
CrieroBaTh IpaBUIIaM IOJIH30BAHUS XUMHUECKOM MTOCYI0M U
J1a00PaTOPHBIM 000PYIOBAHUEM, a TAKXKE NPaBUIaM OOpalleHUs C
XMMHYECKHMH BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIUEH TIPH
BBITTOJTHEHUH TPaKTHYECKO# paboThr Ne 1.
BeIcTpauBaTh pa3sBEPHYTHIE NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOX Ha
nH(pOopManUIo N3 yueOHNKA U CIIPAaBOYHBIX MaTEpHaIOB, IPAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MMOHATHHHBIH anmapaT Kypca XUMHU
OmnpenensaTs NPU3HAKN XUMHYECKAX PEaKIMi, YCIOBHS HX MPOTEKAHMUSI.
OOBSICHATD CYITHOCTh (PU3NUECKUX U XUMUYECKHX SBICHHI C TOUKH
3pEHUsI AaTOMHO-MOJICKYJISIPHOTO YUCHHSI.
bubnuoreka LHOK KnaccupuuypoBaTh XMMUYECKUE peakuuy (110 YUCIy U COCTaBy
https://m.eds00.ru/7f41 | pearupyromux u 00pa3yOIIUXCs BEIIECTB).
837c CoctaBnsiTh GOpMYIIbI OMHAPHBIX BEIIECTB MO BaJICHTHOCTH U OTPEICIISTh
POIII 8 knace BAJIEHTHOCTH 110 ()OPMYJIaM BEILECTB
Bermecrsa i https://resh.edu.ru/subj | PaccraBisite KO3)(UIMEHTHI B ypaBHEHHSIX XUMHUSCKAX PEAKIIHIA.
ect/29/8/ Haburo1ath 1 OMKCHIBATh OOBEKTHI IPH MTPOBECHUH JEMOHCTPAIHN 1
1.2 XUMHUYECKUE 15
MDBII 8 kmacc 71a60PaTOPHBIX OIBITOB.
peakiuu

https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

[TpoBOAKUTE BEIYHCICHUS 1O (popMyIaM XMMUYECKUX COEAMHEHUN 1
YPABHEHUSM XUMHUYECKUX PEAKIIMM.

[IpuMeHATh eCcTeCTBEHHO- HAYyYHbIE METO/IbI TIO3HAHUS (B TOM YHCIIE
HaOJroeHne, MOACIMPOBAaHHE, SKCIIEPUMEHT U OCHOBHBIE ONEPaLluH
MBICJIUTEJILHON e TENbHOCTU (CpaBHEHHE, KiacCH(pUKaIus)
BricTpauBaTh pa3BEpHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MH(POPMaLUIO U3 yueOHUKA U CIIPAaBOYHBIX MaTE€PUANIOB, TPAMOTHO
WCIIOJIb30BaTh M3YUYCHHBIN MOHATUHHBIN anmnapar Kypca XUMHUU
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
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Hroro no pazgeny
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Pa3znen 2. Baxkneiimue npeacTaBuTeId HEOPTaHNYECKUX BellleCTB

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41

837c
POIII 8 knacce
https://resh.edu.ru/subj

Hcnonb30BaTh XHMUYECKYIO CUMBOJIHKY JUIsI COCTaBIICHHS (DOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHUN XUMUYECKUX PEaKIUi C Y4aCTHEM KUCIIOPO/Ia.
XapaxTeprn30BaTh (OMICHIBATh) COCTAB BO3AYXa, (PM3NUECKHE U XHMHYECKUE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €0 MONYYCHUs, MPUMCHEHUE U 3HAUCHHE B
MIPUPOJIC U KU3HU YETIOBEKA.

CpaBHHBaTh PEAKIIUU TOPEHUS U MEIJICHHOTO OKHCIICHUSI.

OOBACHSTBH CYIIHOCTh 3KOJIOTUYECKUX TPOOIIEM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

Egii}cl);bn. ect/29/8/ CrnemoBath paBHIaM 6€3OHEICHOI7I paboTsI B TAOOPATOPUH MPH
2.1 Homsirie o6 6 MDOIII 8 Kjace WCTIONTb30BAaHUH XUMIYECKOU MOCYABI 1 000PYAOBaHUSs, a TAKXKe IMPaBHIIaM
OKCHIAX https://uchebnl_k.mos.r oOpallleHHs ¢ TOPIOYUMHU BEIIIECTBAMH.
u/catalogue?aliases=le | [TnaHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMHUYCCKUE IKCTICPUMEHTBI,
sson_template,video | | mpoBoauTh HaOIIOICHNS, IETATh BBIBOBI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA
esson,video&subject p | mpu mpoBeeHUH JTa00PATOPHBIX OIBITOB U MPAKTUYECKON PabOTHI.
rogram_ids=31937343 | BbIUKCIIATE KOJMMYECTBO BEIIECTBA, 00BEM rasa 1mo Gopmysam.
Y4acTBOBaTH B COBMECTHOI paboTe B rpymIe.
BricTpanBaTh pa3BEpHYTHIE MUCEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
uH(pOpMaIIUIO U3 yUeOHUKA U CIIPABOYHBIX MAaTEPUAIIOB, PAMOTHO
HCIIOJIb30BaTh U3YYECHHBIN NOHITUMHBIN annapar Kypca XUMHH
bubmuorexa [JOK PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH U PUMEHSTh 3TH TIOHATHS IPU
https://m.eds00.ru/7f41 | onucanuK CBOMCTB BEIIECTB M UX MPEBPALICHHIA.
837c XapakTepu3oBarh (ONHMCHIBATE) (HU3NUECKUE U XUMUUECKHE CBOWCTBA
POII 8 xmace BOJIOPO/Ia, CITIOCOOBI €T0 MONTYICHIS, PUMEHEHNE.
Bosopor. https://resh.edu.ru/subj | Cobupats pubOOp ISt MOAYUEHHUS BOAOpoIa. VICIIONB30BaTh XMMUIECKYIO
99 HomsiTrie o 8 ect/29/8/ CHUMBOJIUKY

KHUCJIIOTax U COJIAX

MBI 8 xnacc

https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |
esson,video&subject p
rogram_ids=31937343

JUTSL COCTaBIICHUS (POPMYJI BEILIECTB, MOJIEKYISAPHBIX YPaBHEHUH
XUMHYECKUX PEaKIHi ¢ y4aCTHEM BOJIOPOa. BEIUUCIATH MOJSIPHYIO Maccy
BEIIECTB; KOJIMYECTBO BEIIECTBA, 00bEM ra3a, Maccy BELIECTBA;

[IpoBoANTE pacy€THI IO YpaBHEHUAM XUMHUYECKUX PEAKIIMNA: KOJIMYECTBA,
00BEMa, Macchl BelecTBa 110 H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
pEeareHToB WM MPOAYKTOB PEAKIIHH.
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CrremoBaTh IIpaBwIaM 0€30TaCHOM pabOTHI B JTAOOPATOPHH TIPH
WCIIOJIb30BaHMH XUMHUYECKOM MOCYABI M 000PYAOBaHUs, a TAKXKE MMPaBUIIaM
oOpalmeHus ¢ TOPIOYMMHA BEIIeCTBaMU B OBITY.

[TnaHUpoOBAaTh M OCYIIECTBISTH HA MMPAKTUKE XUMHUECKHE IKCTIEPHUMEHTEI,
MPOBOJIUTH HAOJIOACHUS, IeTaTh BEIBOJIBI IO PE3yJIbTaTaM SKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpyIme

Bopna. PacTBopsbl.

bubmuoreka LIOK
https://m.edsoo.ru/7f41

837c

POIII 8 xnacc
https://resh.edu.ru/subj
ect/29/8/

PackpriBaTh CMBICT U3y4aeMbIX HOHATUH U IPUMEHATh 3TH NOHATUS TPU
ONUCAaHUU CBOMCTB BEIIECTB U UX NpeBpalieHUuI. XapaKTepu30BaTh
(usnyeckue u

XUMUYECKUE CBOICTBA BOJBI, €€ POJIb KAK PACTBOPUTEIS B IPUPOJHBIX
npoleccax.

CocCTaBisITh YpaBHEHHSI XUMUYECKUX PEAKLUI C y4aCTHEM BOJIBI.
OOBICHATE CYITHOCTB 3KOJOTHYCCKHUX HpO6J'ICM, CBA3AaHHBIX C 3arpsA3HCHUCM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMUCTKHU BOJIBI OT IIPUMECEH, MEPHI TI0 OXPaHe
BOJI OT 3arpsi3HEHUSI.

[InanupoBaTh 1 OCYIIECTBISTH Ha IPAKTUKE XUMHUECKHE IKCIIEPUMEHTBI,

2.3 ITonsitne 00 5
OCHOBAHIMAX MO 8 kmace MPOBOJIUTH HAOJIOICHHUS, IETIaTh BBIBOJIBI IO PE3yJIbTaTaM IKCIIEPUMEHTA
https://uchebnik.mos.r | npu npoBeaeHNH Ta0OPATOPHBIX OMBITOB U MPAKTHYECKOH PAOOTHI.
u/catalogue?aliases=le | CrnemoBaTh npaBuaam Ge30mMacHON pabOThI B 1a0OPATOPUH TIPH
sson_template,video | | ucrnosnb30BaHMM XUMHUYECKOHN MOCY/IbI 1 000PYI0BAHHSI.
esson,video&subject p | TIpoBoANTE BHIYKCIIEHS C TPUMEHEHUEM TTOHATHS «MacCOBast A0JIS
rogram_ids=31937343 | BemecTBa B pacTBOPE».
BricTpanBaTh pa3BEpHYTHIE MUCEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha
uH(pOpMaIUIO U3 yUeOHUKA U CIIPABOYHBIX MaTEPUAIIOB, PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATHHHBIN anmapaT Kypca XUMHU
bubnuorexa LHOK KnaccupunmpoBaTs n3yyaemble BEIIECTBA [10 COCTaBY M CBOMCTBaM.
https://m.edso00.ru/7f41 | CoctaBasite GOpMyIIBI OKCHIOB, KUCIOT, OCHOBaHUI, COJICH M Ha3bIBATh HX
837c 10 MEXyHapOIHOM HOMEHKJIaType.
OcHoBHEBIE POIII 8 knace [IporHo3upoBaTh CBOICTBA BELIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOHCTB
24 KJIaCCHI 11 https://resh.edu.ru/subj | u3y4eHHBIX KJIaCCOB/TPYIIT BEIIECTB, K KOTOPHIM OHU OTHOCSITCS.
HEOPraHMYECKUX ect/29/8/ CocTaBisiTh MOJICKYJISIPHBIC YPABHEHUSI PEAKIM, WILTFOCTPUPYIOIINAX
COEIMHEHUI MDBIII 8 kmacc XMMHYECKHE CBOWCTBA M CITOCOOBI MTOTYYEHNS BEIIECTB U3yUYEeHHBIX

https://uchebnik.mos.r
u/catalogue?aliases=le
sson_template,video |

KJIACCOB/TPYIII, a TAKKE MOITBEPIKAAFOIINX TEHETUIECKYIO B3aHMOCBSI3b
MEX1y HUMHU.
[Tpon3BOANTH BBIUMCIICHHS IO YPABHEHHSIM XUMHUECKUX PEaKIuil.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

esson,video&subject p

rogram ids=31937343

[TmarrpoBaTh M OCYMIECTBIATH HAa MPAKTUKE XUMUIECKHIE IKCIIEPUMEHTBI,
MPOBOJUTH HAONIOACHNUS, IENIATh BEIBOJBI 110 PE3yIbTaTaM IKCIIEPUMEHTA
MIPH MTPOBEJICHUH J1a00PATOPHBIX OTBITOB U MPAKTUIECKIX

pabot. CregoBaTh nmpaBuiiaM 0e€30macHON paboThI B TabOpaTOPHH IIPH
WCTIONIb30BaHUN XUMHUECKOH MOCYABI U 000PYAOBAHHSI.

BricTpanBaTh pa3BEpHYTHIE MMCEMEHHBIE U YCTHBIE OTBETHI C OITOPON Ha
nH(pOpMAITHIO 13 YIeOHNKA U CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YUYCHHbBIN NOHITHIHBIN annapar Kypca XUMHH

Hroro no pazaeny 30

Pa3nen 3. llepuoauyecknii 3axon u Ilepuoguyeckas cucreMa XMMHYECKUX

3jiemeHTOB /I. . MenpaesieeBa. CTpoeHne aToM0OB. XMMHUYECKASl CBA3b.
OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIUU

PackprIiBaTh CMBICI IEPHOAMYECKOTO 3aKOHA.
OnuceiBaTh cTpocHue Tadmibl «Ileproanyeckas cucteMa XUMHUICCKUX
snemenToB .M. MenaenecBay.
buGmorexa LIOK Monenu OB)iTL CT oeilme aTroMa, SDHEPreTHUYECKUX YPOBHEH U MOIYPOBHEMH
https://m.edsoo.ru/7f41 P p » JHEP yPO yP
837c TIPH ITOMOIIH PUCYHKOB, 3JIEKTPOHHBIX KOHPUTYPALIUH U AIEKTPOHHO-
[Tepuonuueckuii —PBH_[ 8 Kiace rpaduyeckux Gopmy.
3aKOH U .| ITosscHATD DU3UUECKHUI CMBICT ITIOPSIKOBOrO HOMEpPA, HOMEPOB IEpHOaa U
https://resh.edu.ru/subj b P pa, p pHox
[epuoamueckas ect/29/8/ TPy 3JIEMEHTA.
CHCTEMA P —— XapakTepru30BaTh XUMUYECKUE DIEMEHTHI IIEPBBIX TPEX NIEPUOIOB, KaJIUi,
3.1 7 MDOII 8 xmacc o N
XHUMUYECKUX . . KaJIBIIMIA U UX COETUHEHUS 110 mosioxeHuto B [lepuonunyeckoii cucreme [1.1.
https://uchebnik.mos.r
anemenToB JI. W. , — Meneneena.
u/catalogue?aliases=le .
Menjeneena. sson_template.video | OO0BSICHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB XUMHUYECKUX
Crpoenue atoma esson video &s'ubiect D 2IEMEHTOB (M3MEHEHHE PAIIyCOB aTOMOB, JJIEKTPOOTPUIIATSIIFHOCTH,
’. BAJICHTHOCTH) 1 UX COCIMHCHUH B IIpEJIeNIaX MajbIX IEPUOLOB U IJIaBHBIX
rogram_ids=31937343 ) N A ez pHoA
MOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;
YyacTBOBaTh B COBMECTHOM paboTe B Mape Wil TpyIIe.
BricTpauBaTh pa3BEpHYTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONOPOX Ha
nHGPOpMAIUIO 13 YIeOHUKA U IPYTHX UCTOYHHUKOB, B TOM uncie MHTepHeTa
Xumungeckast bubnuorexa LHOK PackpeIBaTh CMBICT U3y4aeMbIX TOHATHH.
3.2 CBSI3b. 8 1 https://m.edso0.ru/7f41 | OnpeaensiTh BUA XUMHUYECKOW CBSI3U B COCIMHEHHH.
OKHUCITHUTETLHO- 837¢
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BOCCTaHOBUTCIIBH
bIC pCaKIINN

POIII 8 xmace
https://resh.edu.ru/subj

ect/29/8/
MDIII 8 kmace
https://uchebnik.mos.r

u/catalogue?aliases=le

sson_template,video |

esson,video&subject p

rogram ids=31937343

MozennpoBatk CTpOSHHE MOJIEKYJI IIPY IIOMOIIN PUCYHKOB, MOJETIEH,
BIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB,
3JIEKTPOHHOTO OajlaHca peaKIyi.

OnpenensTb CTENEHb OKUCIEHUS] aTOMOB XMMHUYECKUX AJIEMEHTOB 10
(dopMynam u cocTaBIATh GopMyIbl OWHAPHBIX COCAMHEHHH TI0 CTENICHH
OKHCJICHUSI aTOMOB XUMHUYECKHX JIEMEHTOB.

OnpenemsaTh OKUCIUTENb U BOCCTAHOBUTENb. PaccTaBisiTh KOAQPULUEHTH B
CXeMax MPOCThIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKII METOIOM

VITOro 10 pasneiy 15 3IEKTPOHHOIO OanaHca.
HabmomaTh XuMHUYECKHE OIBITHI 110 TUIAHY, aHATU3UPOBATH U JIENaTh
BBIBOJIBI.
OGobueH e 1 3 ﬁtl;:l6HI;I/OT€I§ja HOK/7f41 Hcnons3osars UKT a1 co3manus Moesei, oArOTOBKY IIPE3EHTaIIHIA,
o S://M.eds00.ru
CHCTEMaTHU3alHs 3HAHUI 65 6 AOKJIAZIOB I10 TEME.
2056 BricTpauBath pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nHGOPMAITUIO U3 YIeOHUKA U IPYTHX UCTOYHUKOB, B TOM uncie HTepHeTa
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 5
ITPOT'PAMME
TEMATHYECKOE IINTAHUPOBAHME
9 KJIACC
KoanuecTBO 9acoB DJIeKTPOHHbIE OcHOBHBIE BUABI JeSITeILHOCTH 00y4al0IIUXCS
HaumMmeHnoBaHue K n (undpoBbIe)
Ne n/m | pa3menoB u teM | Beer OHTPO paKT P
IpOrpAMMEL o JbHBIE | yecKuHe | 00pa3oBaTejibHbIE
paGoTsl | padoThl | Pecypchl
Pa3nea 1. BenecTBo M XMMHYecKHe peaKIMH
TToBTOpCEHHME N XapakTepHu30BaTh XUMHYECKHUE DJIEMEHTHI IIEPBBIX TPEX ITEPHOI0B
I‘(J)I 60ereHI/Iee bubamorexa HOK KaJ'E/IS[ Meia;: WSl TIO UX Hf)(J:IO)Ife:I){I/IeIOi ITe I/Ieg) qu§£§ﬁ CIi(I:Te?\feo )i 41
1.1 ZHaZI/Iﬁ 5 1 https://m.edsoo.ru/7 Memencesa 1 PHOZ T
f41a636 ’
OCHOBHBIX e
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pas3zenoB Kypca 8
KJacca

POIII 9 knace
https://resh.edu.ru/s
ubject/29/9/

MDIII 9 knacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

ids=31937343

KnaccuduuypoBaTs 1 Ha3bIBaTh HEOPraHUYECKUE BELIECTBA
H3Y4YEHHBIX KJIACCOB.

OnuceiBaTh 00LIME XMMUYECKUE CBOMCTBA BEIIECTB PA3IMYHbBIX
KJIACCOB, IOATBEPKAATh CBOMCTBA IPUMEPAMH MOJIEKYIISIPHBIX
YpPaBHEHUN XUMUYECKUX PEaKLUU.

OnpenensTb BUJ XUMUYECKOH CBSI3U U TUI KPUCTAINIMYECKON PeIIETKH
BEIIECTBA.

IIporao3upoBatek CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMSI.
BeicTpauBaTh pa3sBEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha UH(GOPMALUIO U3 YUeOHUKA U CIPABOYHBIX MaTEPHAIOB, IPAMOTHO
KCIIOJIb30BaTh U3YUYCHHBIN NOHSITHIHBIN annapar Kypca XUMHH

bubmuorexa LIOK
https://m.edsoo.ru/7

f41a636
PDII 9 knace
https://resh.edu.ru/s

PackpbIBaTh CMBICI U3yYaEMBbIX IOHITHN U IPUMEHSTh 3TH MOHATHUS
MpY ONIMCAHUU CBOMCTB BEILIECTB U UX NIPEBPAICHUH.
KnaccupuuupoBaTh XMMUYECKUE PEAKIINH 110 PA3IAYHBIM PU3HAKAM.
YcraHaBIUBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKUHU OT
Pa3IUYHBIX PaKTOPOB.

[Iporuo3upoBath BO3MOKHOCTH MPOTEKAHU XUMHYECKUX

OcHOBHbIE : o
ubject/29/9/ NpeBpAICHAI B Pa3INYHBIX YCIOBHSX.
1.2 SAKOHOMEPHOCTH M3BHI 9 knace Onpeaenarb OKUCIUTENb U BoccTaHOBUTENb B OBP.
XUMHUYECKHX , . o
peaxuii https.//uchebnlk.mo CoCTaBJIsATh 3JIEKTPOHHBIN OaTaHC peaKInu.
s.ru/catalogue?alias | I[Ipou3BOUTH BEIYUCICHUS 10 XUMUYECKUM YPABHCHUSIM.
es=lesson_template | YuacTBOoBaTh B COBMECTHOI paboTe B mape wiu rpyrie. BoictpanBars
.video_lesson,video | pa3BépHyTbie MUCbMEHHBIE
&subject_program_ | u ycTHBIE OTBETHI C OTIOPOM HA HHPOPMALIUIO U3 YIeOHUKA U
ids=31937343 CIIPaBOYHBIX MAaTEPUAIOB, TPAMOTHO UCTIOIH30BATh N3yUEeHHBIN
NOHATUIHBIN armapar Kypca XHMHUH
bubmmoreka [IOK | PackpbiBaTh CMBICT H3y4aeMbIX MOHATHIH, & TAK)KE CMBICT TEOPHH
https://m.eds00.ru/7 | 37eKTPOIUTHIECKOM AUCCOITUAIINH.
DNEKTPOIUTHYEC f41a636 OOBSICHATH TPUYHHBI 3JIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB
Kast POUI 9 xnace BEIIECTB, Pa3JINuaTh Cl1a0ble U CHIIbHBIE ANEKTPOINThl. COCTaBIATD
13 JIUCCOLAALHSL. https:// resh.edu.ru/s | ypaBHEHHUs TUCCOIHAIINN
' Xumuueckue ubject/29/9/ KHCJIOT, IIEJI0YEi U COJel, MOMHBIE M COKPAIEHHBIE HOHHBIE
peakiu B MDIII 9 knace ypaBHEHHSI XUMUYECKUX PEaKIIUii HOHHOTO 0OMEHa, KpaTKUe NOHHbBIC
pacTBopax https://uchebnik.mo | ypaBHeHUs IpOCTHIX peakuuii THAPOIHN3a COJCH.

s.ru/catalogue?alias
es=lesson_template

XapakTepru30BaTh 00IIHNE XHMHIESCKIE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB HA OCHOBE TEOPUH IEKTPOIUTHUUECKON AUCCOLUALINY;
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,video lesson,video
&subject_program

ids=31937343

MOATBEPKIATh CBOMCTBA MIPUMEPAMU MOJIEKYJISIPHBIX H HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKLUH.

Pematp sxcnieprMeHTaNbHBIC 3a]a9H TI0 TEME.

[TmarnpoBaTh M OCYIIECTBIATH Ha MMPAKTHUKE XUMUIECKHE
9KCTIEPUMEHTHI, TPOBOJUTH HAOMIOCHHS, 1eJIaTh BEIBOJBI 10
pe3yibTaTaM SKCIEepUMEHTa MPU NPOBEJACHNUH J1a00paTOPHBIX OMBITOB
Y TIPAKTHICCKUX padoT.

CrnenoBaTh npaBuiIaM 0e301macHOi paboTHI B Ta00paTOpuu IpH
WCTIOJIb30BaHUN XUMHUECKOH MOCYABI 1 000PYAOBAHHSI.

[IpoBOANTE BEIYUCIICHUS TI0 XUMUYECKIM YPaBHEHHUSM. Y 4acTBOBATh B
COBMECTHOM paboTe

B TIape Wiu rpymme. BeicTpauBath pa3BépHyTHIC MUCHMEHHBIE U
YCTHBIE OTBETHI C OTIOPOY Ha HHPOPMAIHIO U3 y4eOHUKA U APYTHX
WMCTOYHUKOB MH(OpMAIH, B ToM 4nciie MiHTepHeTa

HWroro mo paznemy 17

Pa3nen

2. HemeTasuibl M UX COCIMHCHUSA

2.1

OOmas
XapaKTEePUCTHKA
XUMHNYECCKUX
simemeHToB VIIA-
TPYIIIIBL.
T"amorensr

bubmoteka [IOK
https://m.edsoo.ru/7

f41a636

POIII 9 knacce
https://resh.edu.ru/s
ubject/29/9/

MDOII 9 knacc
https://uchebnik.mo

s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

ids=31937343

OOBSICHATD O0IIME 3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB
HEMETAJUIOB U UX COEAUHEHUM B MpeJenax MaiblX EPUOIOB U
aBHBIX noArpynn Ilepruoanueckoil cCUCTEMbI XUMUYECKUX 3JIEMEHTOB
€ Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepru30BaTh GU3NUECCKHE U XUMHUYICCKHE CBOMCTBA MPOCTHIX
BEIIECTB raJloTeHOB (Ha MPUMEPE XJI0pa) U CIIOKHBIX BEIIECTB
(XJI0pOBOIOPOA, XJIOPHUJIA HATPHS ), CIIOCOOBI MX TOJTYUYCHUS,
MPUMEHEHUE U 3HaYEHHE B IPUPOJIE U KU3HU YETOBEKa.

Onpenenars XJIOPUA-UOHBI B PACTBOPE.

[1maHnpoBaTh M OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOUTH HAOIIO/IEHUS, IEJIaTh BBIBOABI 1O
pe3yapTaTam

SKCIEPUMEHTA IIPU NPOBEJCHUH TaOOPAaTOPHBIX OMBITOB U
MPaKTHYECKUX paboT.

CrnenoBaTh npaBuiIaM 0e30mMacHoOi padoTHI B TaOOPaTOpUH MPU
WCTIOJIb30BaHUN XUMHUECKOH MOCYABI U 000PYAOBaHHSI.
BricTpauBaTh pa3BEPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM
Ha HHPOPMAIIUIO U3 YIeOHUKA U CIIPABOYHBIX MAaTEPHAIOB, PAMOTHO
WCIOJIb30BaTh U3YUYECHHBIN MOHATHHHBIN anmnapar Kypca XUMUU
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bubmuoteka [IOK
https://m.edsoo.ru/7
412636

POIII 9 xnacc

OO0BACHATH 00ITHE 3aKOHOMEPHOCTH B U3MECHEHHH CBOWCTB DJIEMECHTOB
VIA-rpynnsl 1 UX COEAMHEHUH ¢ yUETOM CTPOEHHS UX aTOMOB.
XapakTeprn3oBaTh (PU3NICCKHIE U XUMHICCKIE CBOMCTBA MTPOCTOTO
BEIIEeCTBA CEPHI U €€ COeAMHEHNH (CepOBOI0POIa, OKCHIIOB CEPHI,
CEpHOM KUCIOTHI, CYNIb(}HaTOB), CIOCOOBI MX MOJyYeHHsI, MPUMEHEHHE 1
3Ha4YeHME B MIPUPOJIE U KU3ZHU YEIOBEKA.

OmnpenensiTe HaTU4Ke Cynb(haT-nHOHOB B pacTBope. OOBICHATH
CYIITHOCTh KOJIIOTUIECKHUX

po0JIeM, CBSI3aHHBIX C MepepabOTKON COSTUHEHUN CePBI.

Oo6mas ) [TmarnpoBaTh M OCYIIECTBIATH Ha MMPAKTHKE XUMUIECKHE
https://resh.edu.ru/s
XapaKTepUCTHKA ubiect/29/9/ SKCIIEPUMEHTHI, IPOBOUTH HAOIIO/ICHUS, IENIaTh BBIBOABI IO
UBJect £9/9/
XUMHYECKUX e3yJbTaTaM SKCIICPUMEHTA.
2.2 MDII 9 knace besy P y
aneMeHToB VIA- https://uchebnik.mo CrneoBaTh npaBuiiaM 0e30MacHoOi pabOTHI B TAOOPATOPUU MPU
rpynnsl. Cepa u sru /c.ataloque’)allias WCTIONb30BaHIH XUMHYECKOU MOCYABI 1 000pyAOBaHUS.
e€ coeMHEHUS els-lesson tehplate [Tpon3BOAUTH BBHIYUCIICHHS IO XUMHUYSCKUM YPaBHCHHUSIM.
video lesson video Hcnosnp30BaTh MPH BBHITIOJHEHUH YUSOHBIX 33JJaHUM TEKCThI yUeOHHKa,
; ; ! crpaBouHbIe MaTepuaisl ([leproaudeckyro cucTeMy XUMHIECKAX
&subject_program
ids=31937343 anemenToB /. 1. MeHpeneeBa, Tabnuiry pacCTBOPUMOCTH KHCIIOT,
- OCHOBAHUH U COJIEW B BOJIE, SJIEKTPOXUMUYECKUHN P HAIPSAKEHUN
METaJlIOB).
Hcnonp30BaTh MpH BHITIOTHEHNH yUeOHBIX 33JJaHUI U B TIpoIiecce
UCCIIE/IOBATENBCKOM JIeSITENEHOCTH HayYHO-TIOMYJISIPHYIO TUTEPATyPY
XMUMHYECKOTO COJICPIKaHMs, CIIPABOYHBIC MaTePHAIIbl, PECYPCHI
WurepHera
OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B N3MEHEHUHU CBOWCTB DJIEMEHTOB
Bubnunoreka [IOK H p i
https://m.eds00.ru/7 VA-TpyTIITEl ¥ UX COETMHEHHI C YIETOM CTPOCHHUS UX aTOMOB.
O61as f 41aé36 : : XapaxkTepru3oBaTh (pU3MUECKre M XUMHUYECKHE CBOMCTBA MPOCTHIX
s—— BellecTB a30Ta 1 (hocdopa 1 UX COeTUHEHNH (aMMHaKa, COJei
XapaKTepUCTHKA POHI 9 xmace 5
] aMMOHHS, a30THOM KUCIIOThI, HUTPaToB, okcuaa dochopa (V) n
XUMHHACCIHIX hittps://resh.edu.u/s dochopHoii KUCIoTHI, PochaToB), CIIOCOOBI UX MOTYUECHHUS
2.3 35IeMeHTOB V A- ubject/29/9/ p ’ ’ i ’

rpynmnsl. A3or,

dochop u ux
COE/IMHEHHUS

MDOSII 9 knacc

https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video

MIPUMEHEHNE U 3HAUEHNE B IPHPOJIE U )KU3HHU YEITOBEKA.
OnpenensTe HOHBI aMMOHHUS U HochaT-HOHBI B PaCTBOPE.
OOBACHSTD CYIIHOCT 3KOJIOTHYECKUX MPOOIIeM, CBSI3aHHBIX C
HaX0XJICHUEM COeIMHEHUH a30Ta u pocdopa B OKpyKaroIIeh cpee.
[TnaHupoOBaTh M OCYIIECTBISATh HA MPAKTUKE XUMHUCCKHE
OKCIEPUMEHTHI, TPOBOIUTH HAOIOICHHS, IENIATh BBHIBOIBI 110
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&subject _program
ids=31937343

pe3yibTaTaM SKCIEPUMEHTa IPU NPOBEICHNH Ja00PaTOPHBIX OIBITOB
U MIPaKTHYECKOH pabOTHI.

CrremoBaTh IIpaBwiIaM 0€30IaCHOM pabOTHI B TAOOpATOPUH

IIPY MCIIOJIb30BAHUN XMMHUYIECKOH MOCY 16l 1 000pYyJOBaHUSL.
IIpon3BoAUTH BBIUMCIEHHS IO XUMUYECKUM YPaBHEHHSAM.
Hcnonb30BaTh MpY BHITOTHEHUH YUEOHBIX 3aJaHUN TEKCTHI yuyeOHUKa,
CIPaBOYHBIC MAaTepHaIbl (IEPUOIUIECKYIO CUCTEMY XUMHUECKUX
anemenToB /I. 1. MeHneneeBa, Tabnuiry pacTBOPUMOCTH KHCIIOT,
OCHOBAaHMH U COJIEH B BOJIE, JIEKTPOXUMHUYECKHUN PsiJ] HANPSKEHUIN
METaJIIOB)

2.4

OOmas
XapaKTEePUCTHKA
XUMHYECKHAX
siemMenToB IVA-
rpymmsl. Yriepon
U KPEMHUH U UX
COCIMHEHHMS

bubmoteka [IOK
https://m.edsoo.ru/7

f41a636

POII 9 knacc
https://resh.edu.ru/s
ubject/29/9/

MBI 9 knacce
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program

ids=31937343

OOBACHITH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB
IVA-rpynnsl 1 uX cCOEAMHEHUMN ¢ YUETOM CTPOEHUS UX aTOMOB.
XapakTepru30BaTh GU3NICCKHE U XUMUYCCKHE CBOMCTBA MPOCTHIX
BELIECTB yTieposia U KPEMHUS U UX COeAMHEHUH (OKCUIOB YIJIepo/a,
YrOJIBHOM KHCIIOTHI, KApOOHATOB, OKCHUA KPEMHUS, KDEMHUEBON
KHCJIOTBI, CHJIMKATOB), CLIOCOOBI MX MOJIyYeHHUs], IPUMEHEHHE U
3Ha4YeHHE B MIPUPO/JIE U KUZHHU YEIOBEKA.

OOBSACHITH TPUINHHO-CJIEICTBEHHYIO CBSI3b: CTPOSHHE BEIECTBA —
CBOICTBa — IMPHUMEHEHHUE — Ha IPUMEpaxX COEANHEHNH yriepoaa u
KpEeMHHUS.

Onpenenste KapOOHAT- ¥ CUIMKAT-HOHBI B pACTBOPE.

OOBACHATD CYIIHOCTh 3KOJIOTHYECKUX POOIIeM, CBI3aHHBIX C
HaXO0XIEHUEM YIITIEKHCIIOTO ra3a B OKPY>KaroIEe cpene.
[MonTBepkaaTh 0COOEHHOCTH COCTaBa OPraHUYECKUX BEIIECTB
pUMepaMH MPOCTHIX COeIMHEHNH (METaH, 3TaH, 3TUJIEH, alleTHUIIEH,
3TaHOJI, INIMLEPHUH, YKCYCHAs KMCIIOTa), B3aUMOCBSI3b HEOPTaHUUECKUX
COEIMHEHMH yriiepoJa u

opranuyeckux BemiecTB. ONUCHIBATH PO OEIKOB, )KUPOB H
YIJI€BOIOB B (DYHKIIMOHMPOBAHHUH >KUBBIX OPIaHU3MOB, COCTAB
MPUPOIHBIX HCTOYHUKOB YTIIEBOJIOPOIOB, UX POJIb B OBITY U
MIPOMBIIIIEHHOCTH.

IIpoBOANTE BEIUMCIIEHUS TI0 YPaBHEHUAM XUMHUYECKUX PEAKLIHI.
[1maHnpoBaTh M OCYLIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOUTH HAOIIO/IEHUS, IEJIaTh BBIBOABI 10
pe3yibTaTaM SKCIEPUMEHTa IPU NPOBEJACHNH J1a00paTOPHBIX ONBITOB
U MPaKTHYECKHUX padoT.
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CrremoBaTh IIpaBwIaM 0€30TaCHOM pabOTHI B JTAOOPATOPHH TIPH
WCTIONIb30BaHUN XUMHUUECKOH MOCYABI U 000PYAOBAHHSI.
Hcnonb30BaTh pY BHIIOJIHEHUH YUEOHBIX 3aJaHUN TEKCThI yueOHUKa,
cnpaBouHble MaTepuaisl ([lepronuueckyro cucTeMy XUMHYECKUX
anementoB 1. . MenneneeBa, TaOnuIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHUM U COJIEH B BOJIE, JIEKTPOXUMHUUYECKHUN PsiJ| HANPSKEHUN
METaJIIOB)

Hroro no pazneny

25

Pa3nea 3. MeTasibl 1 UX COeAMHEHUSA

OO01ie cBONMCTBA

bubmuorexa LIOK
https://m.edsoo.ru/7

412636
POIII 9 xiace
https://resh.edu.ru/s

ubject/29/9/
MDBII 9 knacc

PaCKpLIBaTI) CMBICJT U3y4a€MBIX MOHATHH U MNPUMCHATD 3TU IMOHATUA
P ONKMCAaHHUU CBOMCTB BEUIECTB U UX MPEBPALLCHUM.

OOBSICHATP 00IIHE 3aKOHOMEPHOCTH B M3MEHEHNN CBOWICTB
3JIEMEHTOB-METAJIOB U UX COSAUHEHUN C YUETOM CTPOEHUS UX
aTOMOB.

XapaxTepru30BaTh CTPOCHHE METAJIOB, 001THe pr3muecKkre u
XUMHAYECKHE CBOMCTBA METAIJIOB.

XapakTepu3oBaTh 00IIHe CIIOCOOBI OTYYEHHSI METAILIOB.
OnuchIBaTh CIOCOOBI 3aLIUTH METAIIOB OT KOPPO3HUH.

3.1 4 . CrnenoBath IpaBuiaaM 0e30IacHoi padOTEI B 1a0OPATOPUH P
METAJIJIOB https://uchebnik.mo a P . P paTop P
- MCIOJIb30BaHMHM XUMHUYECKOM MOCYAbI ¥ 000PYI0BaHUS.
s.ru/catalogue?alias .
— [Tpon3BOANTD BBIUMCIICHUS 110 YPABHEHUSIM XUMHUECKUX PEaKIui,
es=lesson_template €CIIM OJUH U3 PEareHTOB COLEPIKUT IPUMECH
.video_lesson,video P NP P :
- Y4acTBOBaTh B COBMECTHOM paboTe B Mape Wik rPyIIIe.
&subject_program ¢
ids=31937343 Hcnosnp30BaTh MPH BBHITIOJHEHUH YUEOHBIX 33JJaHUM TEKCThI yueOHHKa,
S — cnpaBouHble MaTepuaisl ([leproIuuecKyro cuCTeMy XUMHUYECKUX
anemenToB /. 1. MeHpeneeBa, Ta0nuily pacCTBOPUMOCTH KHCIIOT,
OCHOBaHMI U COJIEH B BOJIE, JIEKTPOXUMHUECKHUN sl HAIPSIKEHUI
METaJIOB)
bu6nmoreka IJOK OO0BSICHATD O0IIIME 3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB
https://m.eds00.ru/7 | s1eMeHTOB-METAIIOB ¥ X COSTMHEHHHI B TPYIIIaX ¢ y4ETOM CTPOCHUS
Baxueiimme 1412636 HX aTOMOB.
3.2 METaJUIbl U UX 16 POII 9 xmace XapakTepru30BaTh GU3NIECKHE U XUMUIECKHE CBOIICTBA MPOCTHIX
COEIMHEHHNS https://resh.edu.ru/s | BemecTB METAIIOB U UX COCTUHEHUM (OKCHIIOB, THIPOKCHIOB, COJICH),

ubject/29/9/
MBI 9 knacc

CIIOCOOBI HX MOJIy4YCHUA, IPUMCHCHUC U 3HAUCHUC B IIPUPOAC U KU3HU
YCJIOBCKA.
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https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

1ds=31937343

YcTaHaBIMBaTh IPUYMHHO- CIEICTBEHHYIO CBA3b: CTPOCHHUE BEILIECTBA
— CBOICTBa — NMPUMEHEHUE — Ha IPUMEPAX U3Y4aeMbIX BEILECTB.
Pacnio3zHaBaTh ¢ TOMOINBIO KAYECTBEHHBIX PEAKIIMA HOHBI METAJLIIOB:
MarHus, KajabIus, ATFOMUHIS, IIMHKA, jkene3a (I1) u xenesa (I11), menn
(II). Joxa3biBaTh aM(pOTEPHBIN XapaKTep OKCUAOB M THAPOKCHIOB
ATIOMUHMS U [TUHKA.

IImannpoBaTh M OCYIIECTBIIATL HA IPAKTUKE XUMUYECKHE
9KCIEPUMEHTHI, IPOBOIUTH HAOMIOACHHUS, 1€JIaTh BHIBOBI 110
pe3yibTaTaM SKCIepUMEHTa PU MPOBEJCHNH Ta00paTOPHBIX OMBITOB
Y TIPaKTUYECKUX PadoT.

CrnenoBaTh nmpaBuiIaM 0e301macHoOi padoTHI B TaOOPaTOPUU MPU
WCTIOJIb30BaHUN XUMHUECKOH MOCYABI U 000PYAOBAHHSI.

[Ipon3BOAUTH BBIUMCIEHHS IO XUMUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOHM padoTe B Iape WiTu TPpyIIIe.

BeicTpauBaTh pa3sBEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha UHPOPMALIUIO U3 YUeOHUKA M CIPABOYHBIX MaTEPHAIOB, [PAMOTHO
WCIIOJIb30BaTh U3YUYCHHbBIN NOHSITHUHBIN annapar Kypca XUMHH

Hroro no pazgeny

20

Pasznen 4. Xumus u oKpyzKaomas cpeaa

bubmunorexa LIOK
https://m.edsoo.ru/7

1412636
POIII 9 xiacc
https://resh.edu.ru/s

ubject/29/9/

BemectBa n
4.1 MaITHepI/IaJIH B 3 MOIIT 9 iace
K3 YelIOBEKA https://uchebnlk.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video
&subject_program
ids=31937343
Hroro no pazaeny 3

XapakTepHu3oBaTh POJib XUMHHU B Pa3IMYHBIX cepax IesiTeTbHOCTH
JIFOJIeH, OCHOBHBIE BEIIECTBA U MATEPUAIIBI, IPUMEHSIEMbIE B XKU3HA
COBpEeMEHHOr0 yenoBeka. OOBSICHATH YCIOBHS 0€3011acHOro
HCIIOJIB30BAHUS BEUIECTB U XUMUYECKHUX

peaknuii B ObITY. AHANM3UPOBATh U KPUTHUECKH OIICHUBATH
MH(OPMALIUIO O BIUSHUN IPOMBILIUIEHHOCTH, CEIbCKOTO X03AHCTBA,
TpaHCIOPTa U JIP. HA COCTOSIHUE OKPYXKAIOIIEH CPEIbI.

YMeTh 0OKa3bIBaTh MEPBYIO ITOMOILb TP XUMHUYECKHUX OKOTaxX U
OTPABJICHHUSX.

[TpuHNMaTh y4acTre B 00CYKICHUU MPOOJIeM XUMUYECKOH 1
9KOJIOTUYECKOW HANPaBJICHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO
MO3UIIHIO 110 TIPo0JIeMe 1 TpeJiaraTb BO3MOXKHBIE TTYyTH €€ pelIeHus
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bu6nmoreka IJOK

?f;iﬁ;f;:aﬂm — 3 https://m.edsoo.ru/7
t 412636
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 7
I[TPOIT'PAMME
NOYPOYHOE IINIAHUPOBAHUE
8 KJIACC
Kosau4yecTBo 4acos
Ne Tema ypoka Bce Konrpo | Ipaxtn Jara DJIeKTPOHHbIe LM (POBbIe 00pa3oBaTe/ibHbIE pecypebl
n/m ro | TPHBIE | MECKHE | vienug
padoThl | padoThI
bubnunoreka I{OK https://m.edsoo.ru/ff0d210c Ypok "IIpeamer XuMum.
[Ipeamer xumuu. Ponb xumuu B " "
1 JKU3HU uesioBeka. Tena u BeuiecTpa ! Bemecrsa u ux csoiicrsa” (PILLI)
) B https://resh.edu.ru/subject/lesson/1521/start/
2 TonsTue 0 METORaX MO3HAHWS B 1 bubnmoreka HOK https://m.edsoo.ru/ff0d227e
XUMHUHAU
[IpakTnueckas padora Ne 1
3 «p aBia pabor! B 1abopatopuu 1 1 Bbubmmoreka ITOK https://m.edsoo.ru/ff0d23dc
1 puéMbI 00paleHus ¢
11a00paTOPHBIM 000PYIOBAHUEM
bubnmoreka ITOK https://m.edsoo.ru/ff0d26ca Ypok "UucTsie BelecTBa 1
YucTele BelllecTBa U CMECH. o
4 CrI0COBB! pasieNe s cyeceii 1 cmecu. Crioco0Os! paznenenus cmeceid” (POIII)
P https://resh.edu.ru/subject/lesson/1522/start/
[IpakTnueckas padora Ne 2
5 «Paznenenvie cMeceit (Ha mpuMepe 1 1 bubmmoreka ITOK https://m.edsoo.ru/ff0d28c8
OYHUCTKH TIOBAPSHHOM COJIN)»
bubaunoreka IJOK https://m.edsoo.ru/ff0d2a6¢ Ypoxk "ATombl, MOJIEKYITbI U
noHbl. [IpocThie U clioxHBIE BelllecTBa. XUMHUECKUE JIEMEHTHI. 3HAKU
6 ATOMBI I MOJIEKYJTBI 1

xuMHdecKux 3eMeHToB" (POII)
https://resh.edu.ru/subject/lesson/1486/start/
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XUMHYECKHUE IIIEMEHThI. 3HAKU

Pa3IOXKEeHMs, 3aMEeIeHHs, 00MEHa)

7 (CMMBOJIBI) XMMHUUYECKUX bubnunoreka I{OK https://m.edsoo.ru/ff0d2be8
JIEMEHTOB
8 [TpocThle U CIIOKHBIC BEIIECTBA bubaunoreka L{OK https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YYCHUE bubaunoreka I{OK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa bubnunoreka L{OK https://m.edsoo.ru/ff0d2eae Ypok "3akoH noCTOsIHCTBA
10 BEIIECTB. XUMHYeCKas (opMmyIa. COCTaBa BEIECTB. XUMHudeckue Gopmyibl. OTHOCUTEbHAS aTOMHAS 1
BajeHTHOCTh aTOMOB XMMHUYECKUX MOJIEKYJIsIpHast Macchl. MaccoBas 10J11 XUMUYECKOTO 3JIEMEHTA B
DIIEMEHTOB coemuuennn” (POII) https://resh.edu.ru/subject/lesson/1487/start/
OTtHocuTeNbHAs aTOMHAas Macca.
11 OTHOCHTeNIbHAS MOJICKYJISIPHAs bubnunoreka I{OK https://m.edsoo.ru/ff0d323c
Macca
12 Maccosast L0 XHMHECKOro bubmmoreka LIOK https://m.edsoo.ru/ff0d350c
JJIEMEHTA B COCTUHECHUH
Bbubmmoreka ITOK https://m.edsoo.ru/ff0d5230 Vpok "KomwmuecTBo
KonuuectBo BemiecTtsa. Mosib. ~ . "
13 MospHas Macea BemecTBa. MonsipHast macca. MonsipHblil 00bEM raza. 3akoH ABOraapo
P (POI1) https://resh.edu.ru/subject/lesson/2063/start/
bubmuroreka ITOK https://m.edsoo.ru/ff0d37fa Ypok "®usndeckue u
14 DU3NYECKUE U XUMUYECKUE XUMUYECKHUE sIBJIeHUs. [IpU3HaKU XUMUYECKUX PEAKIMNA. Y CIIOBHSI T€UEHUS
SIBJIEHUS. XUMUYECKas PeaKust ¥ BO3HUKHOBEHUS XuMuueckux peakiuii” (POI)
https://resh.edu.ru/subject/lesson/1485/start/
15 Hpusnaxi YCIOBHA TPOTEKAHIA bubaunoreka I{OK https://m.edsoo.ru/ff0d3al6
XMMUYECKUX peaKkuui
bubnumoreka L{OK https://m.edsoo.ru/ff0d3b88 Ypok "3akoH coxpaHeHwHs
16 3aKoH COXpaHEHHsI MacChl Macchl BeulecTB. Xumuueckue ypaHeHus. KoaduumenTs! B ypaBHEHHAX
BEILECTB. XUMUYECKHUE YPABHEHUS peaknuii. Tunsl xumuyecknx peaxmuii’ (POLL)
https://resh.edu.ru/subject/lesson/1519/start/
Brruncniennst KoIM4ecTsa, Macchl
17 BEIECTBA [0 YPAaBHEHUSIM Bbubanoreka IIOK https://m.edsoo.ru/ff0d5708
XMMUYECKUX peakuui
Knaccugukanus XuMu4eckux
18 peakiuii (coenHeHus, bubaunoreka IJOK https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4EHBIN-

bubmmoreka ITOK https://m.edsoo.ru/ff0d40c4 Ypoxk "Pacuérsr 1o
ypaBHEHHAM XMMHUUYECKHUX peakiuid. O600IeHne 3HaHUI 110 TEME

19 232?;;2:;;“3& iizilgeHne " «IlepBoHagyanpHBIe XUMHYecKUe oHATHA" (POLL)
5 https://resh.edu.ru/subject/lesson/2448/start/
KontponbsHas padorta Nel o Teme
20 «BelecTBa 1 XUMHYECKHE Bubmnoreka ITOK https://m.edsoo.ru/ff0d4290
peaxImny
bubmmoreka ITOK https://m.edsoo.ru/ff0d448e Ypoxk "Kuciopon:
Bo3nyx — cmecs razos. Cocrtas "
IMOJIy4CHuUeC, (bI/ISI/I‘-ICCKI/IC 1 XUMHUYCCKUEC CBOUCTBA, IPUMCHCHUC. OKCI/I}II)I.
21 Bo3nyxa. Kucnopog — aneMeHT u "
HpocToe BemmecTso. O30MH Kpyrosopor KHCIIOPO/Ia B IPUPO/IE (POLI)
P ' https://resh.edu.ru/subject/lesson/2447/start/
d)mvnqecxne 11 XHMUHECKHE bubmmoreka ITOK https://m.edsoo.ru/ff0d4614 Vpox "O30H. ATOTPOIIHS
CBOKCTBA KHUCIIOpOJia (PeaKuu "
22 oxrcieHs, ropene). TToHsTHE 06 kucnopona. Cocras Bo3ayxa. ['openue" (POL)
- TP ' https://resh.edu.ru/subject/lesson/2446/start/
OKCHJIaX
CriocoObI TIOTyYEHUS KHCIOpOoia B
23 71a00paTOPUH U IPOMBIIUICHHOCTH. bubnumoreka L{OK https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kuciopoaa
TerutoBoii 3¢ ekt XuMuIecKon
pCaKkuuun, rMOHATUC O
24 TEPMOXUMHYECKOM YPaBHEHUH, bubnuoreka I{OK https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTEPMHUYCCKHUX
peaKmsax
TormmuBo (HeTh, yroib M METaH).
25 3arpsisHeHHE BO3/IyXa, CIIOCOOBI bubmunoreka I{OK https://m.edsoo.ru/ff0d4c4a
€ro NMpeJoTBPaLCHUs
[IpakxTiuaeckas padora Ne 3 mo
26 reme «[loryuenue u cobnpanme Bubmmoreka ITOK https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YUEHHE eTO
CBOMCTB»
Bbubmmoreka ITOK https://m.edsoo.ru/ff0d4dd0 Ypox " Bogopoxn:
27 Bopopoa — 35eMeHT U pocToe HaxO0XXJIEHUE B TIPUPOJIC, TTOTYICHHE, er0 (PU3NICCKUE K XUMUICCKUE

BCIICCTBO. Haxom):[eHHe B IIpUpoJe

cBoiicTBa, npumenenue" (POLL)
https://resh.edu.ru/subject/lesson/3119/start/
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dOu3ndecKue U XUMHUICCKUE

28 cBoiicTBa Bonopona. [IpumeHenue bubnuoreka I{OK https://m.edsoo.ru/ff0d4dd0
BOZOpOJA
29 ITonsiTHEe 0 KMCIOTaX U COJIIX bubanoreka IOK https://m.edsoo.ru/ff0d50d2
30 Criocobu1 nomysenms Boopona B Bubmnoreka ITOK https://m.edsoo.ru/ff0d4dd0
naboparopuu
[IpakTrdeckas padota Ne 4 o
31 teme «Ilonyyenue u cobupanue bubaunoreka I{OK https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUCHHE €r0 CBOUCTBY
32 IXOMPHHH 00béu rasos. 3akon Bbubanoreka IOK https://m.edsoo.ru/ff0d542e
BOTa/IpO
Brruucnenus o0b€Ma, KOIU4ecTBa
33 BEILIECTBA r'a3a M0 €ro H3BECTHOMY bubmunoreka I{OK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIN 00BbEMY
Brruucnennst 006EMOB ra3oB 10O
34 YPABHEHITIO PEAKItin Ha 0CHope bubnunoreka I{OK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOILICHUN
ra3oB
Bbubmmoreka ITOK https://m.edsoo.ru/ff0d587a Ypok "Boxa B mpupoie u
cr1oco0bI €€ ouncTKi. PU3NYECKHE U XUMUYECKHE CBOMCTBA BOIBI.
dusnyeckre 1 XUMUIECKHE
35 . IIpumenenue Boasl. Boga — pactBoputens. PactBopsl. MaccoBast nonst
CBOWCTBA BOJIBI N "
pactBopénHoro Bemiectra" (POIL)
https://resh.edu.ru/subject/lesson/2062/start/
36 Cocras ocrosanmil. TTonsrue 06 bubmmoreka ITOK https://m.edsoo.ru/ff0d59e2
WHJINKATOPax
Boga xak pacTBOpUTEIIb.
37 HachICHHLIC W HEHACHICHHBIC Bubmnorexa ITOK https://m.edsoo.ru/ff0d5b40
pacTBopsl. MaccoBas 1015t
BEIIECTBA B PACTBOPE
[Ipaktuueckas padora Ne 5 o
38 Teme «IIpuroTosyiekHe pacTBopos Bubnmoreka [TOK https://m.edsoo.ru/ff0d5eba

C OMpeaenEHHON MacCOBOM Jonel
pacTBOPEHHOTO BEILIECTBA»
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KontponbsHas padorta Ne2 o Teme

39 Bubmnoreka ITOK https://m.edsoo.ru/ff0d6342
«Kucnopon. Bogopon. Boga»

OKCHIBL: COCTaB, KiaccubHKALHA bubmmoreka ITOK https://m.edsoo.ru/ff0d664e Ypox "Oxcumabr:

40 HOMCI%I[KIiaT a ’ A, knaccugukanus, Homenkaarypa" (POLI)

P https://resh.edu.ru/subject/lesson/2445/start/
[MonyuyeHue u XUMUYECKHE bubmunoreka I{OK https://m.edsoo.ru/ff0d664e Ypox "CgoiicTsa,

41 CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U royryueHue, nmpuMmenenue okcunos" (POIII)
aM(OTepHBIX OKCHIIOB https://resh.edu.ru/subject/lesson/2444/start/

OCHOBAMIA: COCTAR bubauroreka ITOK https://m.edsoo.ru/ff0d67ca Ypoxk "OcHoBanus:

42 IACCH (bm(é st HO’MeHKJ'IaT a KJaccuuKanus, HOMEHKIaTypa, noiayuenue” (POLL)

e, P https://resh.edu.ru/subject/lesson/2442/start/

43 [MonyueHue u XUMUYECKHE bubnunoreka [{OK https://m.edsoo.ru/ff0d67ca Ypok "Xumuueckue
CBOMCTBAa OCHOBAHUI cBoiicTBa ocroBanuit" (PDII) https://resh.edu.ru/subject/lesson/2443/start/
KHCAOTHE: COCTAB, KIaccHbuKaIs bubmmoreka ITOK https://m.edsoo.ru/ff0dfee2 Vpok "Kucmorsr. Coctas.

44 HOMCHKJIé'lT a ’ HH Knaccudukamus. Homenkmatypa" (POL)

yp https://resh.edu.ru/subject/lesson/2055/start/
To/IVaeHIe H XHMIMECKIe bubnuoreka L{OK https://m.edsoo.ru/ff0dfee2 Ypok "Tlonyuerne u

45 CBOﬁ};I:IFBa CHCIOT xumuueckre cBorctra kucnot" (POLI)

https://resh.edu.ru/subject/lesson/3120/start/
Couu (cpeaHue): HOMEHKIIATYDA, bubmmoreka ITOK https://m.edsoo.ru/00ad9474 Vpok "Comu: cocras,

46 CIIOCOOBI MOTYYeHUS, XHMUIECKIE kJaccuuKanys, HOMEHKIaTypa, cnocoos! nomyuenus” (POLL)
CBOHiCTBa https://resh.edu.ru/subject/lesson/2054/start/

[IpakTnueckas padora Ne 6.

47 Pelnenue SkerepuMeHTabHEX bu6mmoreka ITOK https://m.edsoo.ru/00ad9b7c
3aja4 110 TeMe « OCHOBHBIE KIIacChI
HEOPraHMYECKHX COSTMHEHUI»

L eHeTHICCKAS CBASE Mk bubmmoreka ITOK https://m.edsoo.ru/00ad9a50 Ypoxk "T'eneTrdeckas CBsI3b

48 CIIACCAMI HEO rannqecng, MeX]ly OCHOBHBIMH KJIaCCaMU HEOpraHW4ecKux coeaunHeHnid. O0o0menne
cge — P 3HaHU# 10 TeMe «OCHOBHBIE KIIACCHl HEOPTaHMYECKUX COeTNHEHUI"

A (POII) https://resh.edu.ru/subject/lesson/2440/start/

49 OGobimerne 1 CHCTEMATH3AIIHS bub6nmoreka [TOK https://m.edsoo.ru/00ad9cb2

3HAHUN
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KontponbsHas padota Ne3 o Teme

50 "OCHOBHBIE KJIACCHI Bubnmoreka ITOK https://m.edsoo.ru/00ad9ela
HEOPTraHWYECKUX COCTUHEHUI"
bubnunoreka [{OK https://m.edsoo.ru/00ad9ffa Ypoxk "Knaccupukanus
INepBbie MOMBITKN KiaccHDUKAITUH
XUMHYECKUX JIEMEHTOB. [IOHATHE O TPYIIax CXOAHBIX 3JICMEHTOB.
51 XHUMHAYECKHX 3J1eMeHTOB. Ilonsarue N "
0 IDVILAX CXOIHELX S/ICMEHTOR ITeprnonndeckwmii 3aK0H U epuoandeckas tadnuma /1. 1. MeHnneneera
py A (PDIL) https://resh.edu.ru/subject/lesson/2053/start/
ITepuoanueckuii 3aK0H 1
5p | llepuoamcckas cucrema Bu6mnoreka LIOK https://m.edsoo.ru/00ada52¢
XHUMHYECKHX dj1eMenToB /1. 1.
MeHneneena
53 ITepro/ibl, TPYIIIBI, MOATPYIIIHI bubaunoreka I{OK https://m.edsoo.ru/00ada52c
bubaroreka ITOK https://m.edsoo.ru/00ada342 Ypok "CrpoeHne aTOMOB.
Crpoenue aromoB. Cocras "
54 ATOMHLLX 516D, M30TOMbL CoctaB aromubIx saep. M3oronst" (POILL)
Aep- https://resh.edu.ru/subject/lesson/2051/start/
CTpoeHue 3J1eKTPOHHBIX 000I04eK
55 aTOMOB SJIEMEHTOB bubmoteka L{OK https://m.edsoo.ru/00ada6hbc
[Tepuonnueckoit cuctemst . 1.
MenneneeBa
XapaKkTepucTHKa XMMHUIECKOTO bubnuoreka L{OK https://m.edsoo.ru/00ada824 Ypok "H3meHeHHe CBOHCTB
56 3JIEMEHTA TI0 €T0 TIOJIOXKEHHIO B ATOMOB 3JIEMEHTOB M 00pa30BaHHBIX UMH BEILECTB 110 TIEPUOJIaM U FPyIIIaM
ITepuonnueckoii cucreme J1. 1. nepuoanyeckoit cuctems!” (POL)
MeHnnesneesa https://resh.edu.ru/subject/lesson/2049/start/
3navenue [lepromuueckoro 3aKkoHa
57 FI PASBHTHA HAYKH I NDaKTHICH, bubnunoreka IJOK https://m.edsoo.ru/00ada96e
. Y. MenneneeB — y4€HbIH,
MeJaror ¥ rpayKa1aHuH
bubmmoreka ITOK https://m.edsoo.ru/00adaab8 Vpox
DNEeKTPOOTPHUIIATEIIFHOCTH AaTOMOB " "
58 - DNEKTPOOTPHUIIATETHPHOCTh XUMHUECKUX 31eMEeHTOB. VIOHHas CBA3b
(POBIII) https://resh.edu.ru/subject/lesson/2439/start/
59 HMonHas xuMuyeckas CBs3b bubanoreka IOK https://m.edsoo.ru/00adac34
bubnmoreka ITOK https://m.edsoo.ru/00adaab8 Ypok "KosanenTtHas
KoBaneHTHas nosispHast "
60 XUMU4ecKas cBsi3b. [losipHast u HemonsipHas KoBaneHTHas cBs3b" (POLLI)

XHUMHUYCCKas CBA3b

https://resh.edu.ru/subject/lesson/2048/start/
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KoBaneHTHast HenoJisipHast

61 1 Bubmnoreka ITOK https://m.edsoo.ru/00adaab9
XMUMHYECKas CBSI3b
bubmunoreka I{OK https://m.edsoo.ru/00adae28 Ypoxk "BaieHTHOCTb
62 CreneHb OKUCICHUS 1 CTereHb OKuceHus. [IpaBuiia onpeneneHus CTerneHeil OKUCICHUS
anementos" (PDII) https://resh.edu.ru/subject/lesson/3121/start/
bubnunoreka I{OK https://m.edsoo.ru/00adb076 Ypok "OxucaurensHo-
OKUCIUTEILHO- "
63 BOCCTAHOBHTELHIC PEAKLI 1 BoccTaHOBUTeNIbHbIC peakimu” (POII)
JIPHBIC peaKil https://resh.edu.ru/subject/lesson/3122/start/
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 Bubmnoreka ITOK https://m.edsoo.ru/00adb076
KonTponbras pabora Ne4 mo teme
65 «CtpoeHnue aroMa. XUMHUUECKast 1 1 bubnunoreka I{OK https://m.edsoo.ru/00adb486
CBSI3bY
bubmmoreka ITOK https://m.edsoo.ru/00adb33c Ypok "TloBropenue u
O06001IeHNE ¥ CHCTEMaTH3AITHS
66 - 1 00o0meHue mo teme «Ctpoenue aroma. CTpoeHHE BelleCTBa. X UMHUUSCKast
ces3p»" (POII) https://resh.edu.ru/subject/lesson/3093/start/
67 O6O6erHHe HenctemMatisanis 1 Bbubmnoreka ITOK https://m.edsoo.ru/00ad9ch2
3HAHUI
68 S}g%iugeme HenctemMatisanis 1 Bbubmnoreka ITOK https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YHACOB T10 68 4 5
ITPOTPAMME
MNOYPOYHOE IINIAHUPOBAHUE
9 KJIACC
KoaunvecTBO yacos
Ne Tema ypoka Bce Kontpo | IpaxTu Jlata DJIeKTpPOoHHbIE M(POBbIE 00Pa30BaTEILHbIE PECYPChI
n/n o | TIPHBIC | HECKHE | yvuenug
padoTsl | padoThI
1 Teproaueckuii 5akon. 1 Bbubmnoreka ITOK https://m.edsoo.ru/00adb59e

HepI/IOI[I/IIIGCKaH CHCTEMA
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XHUMHYECKHX 3j1eMeHToB JI. W.
Menneneera

33KOHOMepHOCTI/I B U3BMCHCHHUH

2 CBOMCTB XUMHYECKUX DJIEMEHTOB bubmmnoreka IIOK https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
3 Knaccuduxaims i HomeHK1aTypa bubarnoreka IOK https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKNX BEIIECTB
4 BH 16l xumiecko CBASH U THITBL Bbubmnorexa IIOK https://m.edsoo.ru/00adbac6
KPUCTAIUTMYECKUX PEMIETOK
KonTponbaas padora Nel o Teme Ypok "lloBropenue marepuana mo remMam "Crpoenue aroma. CtpoeHune
5 «[loBTOpeHue U yrayoaeHne 3HaHUH BeriecTBa. Xumuueckas cBsa3p"" (MOILI)
OCHOBHBIX pas3zIesioB Kypca 8 https://uchebnik.mos.ru/material _view/atomic_objects/7527106?menuRefer
KJ1accay rer=catalogue
g | Koaccuukaimi xumueckix Bu6suorexa ITOK https://m.edsoo.ru/00adbcb0
peaxIuii Mo pa3aTMIHBIM MTPU3HAKAM
[ToHsATHE O CKOPOCTU XUMHIECKOI Bbubmnorexa ITOK https://m.edsoo.ru/00adbe9a
7 peakuun. [IoHATHE O TOMOTE€HHBIX H Ypok "CkopocTh XUMHUECKHX peakiuil. [lepBoHadambHbIE TPEACTABICHUS
reTePOreHHBIX PEaKIUsIX o katanm3se" (POII) https://resh.edu.ru/subject/lesson/2102/start/
[TonaTHE O XUMHUECKOM
paBHOBecHU. DaKTOPbI, BIUSIOLIHE bubnunoreka I{OK https://m.edsoo.ru/00adc28c
8 Ha CKOPOCTb XUMUYECKON PEAKIIHU U Ypox "Obparrumble 1 HeoOpaTuMble peakuy. [loHsITHE 0 XUMHYECKOM
[IOJIOKEHUE XUMUYECKOTO pasroBecun" (POII) https://resh.edu.ru/subject/lesson/2103/start/
paBHOBeCHs
bubmmoreka ITOK https://m.edsoo.ru/00adcade
Ypok "OKuCIUTENT,HO-BOCCTAHOBUTEIHHBIC PEaKITui. Peakimm
OKHCANTETHFHO-BOCCTAHOBUTEIHHBIE
9 COCIMHEHHSI, PA3JI0KEHHs, 3aMeIleHHUsI 1 OOMEHa C TOUKH 3PEHUS
peaxiumn "
okucieHus 1 BocctanoBieHus" (POLL)
https://resh.edu.ru/subject/lesson/2104/start/
Bbubmmoreka ITOK https://m.edsoo.ru/00adcd68
Teopust dIEKTPOTUTHICCKOM Ypok "CyurHocTh mporiecca dIEKTPOTUTHICCKON THCCOTHAITHIH.
10 | puccoumanuu. CuibHbIE U c1a0bie Huccounanus Kuciot, ocHOBaHUH U comieil. CitaOble U CHIIbHBIE
JJIEKTPOIIUTHI anektponutsl. Crenens auccouuanuun” (POLII)
https://resh.edu.ru/subject/lesson/1518/start/
11 | VouHble ypaBHEHUS PEAKIHIA bubmmoreka ITOK https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://m.edsoo.ru/00add448

Ypok "Peakun noHHOTO 0OMeHa 1 ycnoBus ux nporekanus” (POLLD)
https://resh.edu.ru/subject/lesson/1603/start/

XHUMHAYECKHE CBOMCTBA KHCIOT U
OCHOBaHMI B CBETE MPE/ICTABICHUMN

bubnmoreka ITOK https://m.edsoo.ru/00add5d8
YpOK "XUMHYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB HEOPraHnvdCcCKux

12 o COCTMHECHHH B CBETE MPEACTABICHUHA 00 3JIEKTPOIUTHICCKON TUCCOITHAITII
00 2JIEKTPOJIUTUYECKOH .y
HCCOLALII 1 OKHCITUTEIIBHO-BOCCTAHOBHTEIBHBIX peaknusx (POII)
srcconman https://resh.edu.ru/subject/lesson/1606/start/
XUMHYECKUE CBOMCTBA COJIEN B
13 | cBere mpeacraBieHUi 00 bubnunoreka I{OK https://m.edsoo.ru/00add8b2
AIIEKTPOIUTHYECKOH TUCCOIUAITIH
Bubmnoreka ITOK https://m.edsoo.ru/00add9d4
14 | IlonsTHE O TUAPOIU3E CONEH Ypok "I'napomus coneit" (POL)
https://resh.edu.ru/subject/lesson/3123/start/
Bubmmoreka ITOK https://m.edsoo.ru/00addd12
15 O0600mIeHre U cHCTEMaTH3AIHS VYpok "O6061menue mo temam «Kiaccupukanus XuMHYECKUX PeaKkui» U
3HAHUI «Qnextponurryeckas aucconnarusy.” (POII)
https://resh.edu.ru/subject/lesson/2101/start/
[Ipaktnueckas padora Ne 1.
16 | «Perienue sKCIepUMEHTAIIBHBIX Bubmnoreka ITOK https://m.edsoo.ru/00addbfa
3a7au»
KontponbHas pabota No2 1o Teme
17 | «DnexkTponuTrdecKast AUCCOIHAIIMS. bubnunoreka I{OK https://m.edsoo.ru/00addecO
XHUMUYECKHE PEaKIH B PACTBOPAX»
OO011ast XapakTepUCTUKA FAJIOTCHOB. Bubmnoreka ITOK https://m.edsoo.ru/00addfe2
18 | Xumunueckue cBoiicTBa Ha MpUMepe VYpok ""anorensl. Xnop. Xnoposonopoa. CossdHas Kuciora u e€ conu."”
XJropa (POII) https://resh.edu.ru/subject/lesson/2075/start/
XnopoBoaopoa. ComsiHast KHCIIOTa,
19 | XUMHUYECKHE CBOWCTBA, TIOyUEHHE, Bubmnoreka ITOK https://m.edsoo.ru/00adel104
MIPUMEHCHUE
[pakTtrdeckas padota Ne 2 o Teme
20 «[Tomy4eHre CONTHON KUCIIOTHI, Bbubarnoreka ITOK https://m.edsoo.ru/00ade348

u3y4yeHue e€ CBOMCTB)
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Brruncnenus no YpPaBHECHUAM

21 | XUMHYECKUX PEaKIHii, eCITH OJUH U3 bubanoreka IIOK https://m.edsoo.ru/00ade488
pearcHTOB JaH B N30BITKE
22 Obmas xapakTepHCTHKA /ICMCHTOB Bbubmmnoreka ITOK https://m.edsoo.ru/00ade64a
VIA-rpynnst
ﬁg:g;{pZiiiig“i’f?;?jg:i;g I;;ﬁ bubanoreka ITOK https://m.edsoo.ru/00ade64a
23 B DM (I)[ o XI/IMII)/I‘-ICCKI/IG CBgﬁCTBa Ypok "Cepa. CepoBonopoa. Cynbduasr" (POIII)
Cepi Ip Ac https://resh.edu.ru/subject/lesson/2434/start/
CepoBoaopo/i, CTpOCHHUE,
24 | pusHUeCKHE B XUMHUYCCKUE bubaunoreka ITOK https://m.edsoo.ru/00ade802
CBONCTBa
Oxcupl cepsl. CepHasi KHCITOTa, Bbubaunoreka ITOK https://m.edsoo.ru/00adea28
25 | ¢pusnvecKue U XUMUIECKHE Ypok "Oxcun cepsl (VI). Cepras kucnora u ee comu" (POL)
CBOMCTBA, IPUMEHCHHUE https://resh.edu.ru/subject/lesson/2077/start/
XUMHUYECKUE PEAKIINH, JIEKALTUE B
OCHOBE MIPOMBIIIIEHHOTO CIIoco0a
26 | LOTYHCHIDI CCPHOM KHCTOTHI. bubnunoreka I{OK https://m.edsoo.ru/00adec8a
XuMHYecKoe 3arps3HeHue
OKpY>Karolllei cpejibl COeTMHEHUSIMU
cephl
27 Brranciienne mMaccosoit o Bbubmnoreka ITOK https://m.edsoo.ru/00adec8a
BBIX0J1a IPOJIYKTA PEaKIIuU
Obmias xapakTEpHCTHKA YICMEHTOB Bbubmmnorexa ITOK https://m.edsoo.ru/00adeea6
VA-rpynmsl. A30T, " .
Ypok "A3ot: cBOiicTBa M puMeHeHHe. AMMHaK. PU3NUYeCKue U
28 | pactpocTpaHEHHE B IPUPO/IE, . "
(UBHUECKHE 1 XHMUHECKHE XUMUYECKHE CBOICTBA. Honyq_eHHe u npuMeHeHune. Coiau aMMOHUS
N (PDII) https://resh.edu.ru/subject/lesson/2078/start/
CBOWCTBa
AMMuak, ero QunveckKue u
29 | XUMUYECKHE CBOICTBA, IOMYYCHHUE U Bbubanoreka IIOK https://m.edsoo.ru/00adf004
IIPUMEHEHUE
[Ipakrnyeckas padota Ne 3 o Teme
30 | «IlomyueHrie aMMHaKa, M3y4eHHE bubmmoreka ITOK https://m.edsoo.ru/00adf180

€r0 CBOUCTB)



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3oTHas KUCIOTa, e€ Pu3nyecKkre u

Bubmmoreka ITOK https://m.edsoo.ru/00adf306
VYpox "A3zotHas kuciota. Ctpoenue Monekyisl. CBOHCTBa pa30aBieHHON U

31 XHMHYECKHE CBOMCTBA KOHIICHTPHPOBAHHON a30THOW KUCIOTHI. COJTM a30THON KUCIIOTHI. A30THBIC
ynoopenus." (POIII) https://resh.edu.ru/subject/lesson/2074/start/
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHS B KaYECTBE MUHEPATHHBIX
32 | ynoOpenuii. XumMu4eckoe bubnunoreka I{OK https://m.edsoo.ru/00adf518
3arps3HEHNE OKPYKAIOIIEH Cpebl
COCJTMHEHVSIMH a30Ta
®octop. Oxern hocdopa (V) 1 BI/I6J‘II/I"0T6Ka ITOK https://m.edsoo.ru/OOadf68va
Ypok "®ochop. Amnorponus pocdopa. CroiictBa pochopa. Oxcua
33 | dhocdopras kucnora, Gpusnueckre u N "
UMIIOCKIE CBONCTRA. OV ICHILe dhocdopa(V). Dochopras kuciora u e€ conu. DochopHbie ynoOpeHHs.
» HOMYH (POI) https://resh.edu.ru/subject/lesson/2073/start/
Hcnonp3oBanue Gocdatos B
34 | Katcerse MHHepaHBH}’IXVyﬂ%peHHH‘ Bbubmnoreka ITOK https://m.edsoo.ru/00adfc20
3arps3HeHNe IPUPOTHON CPEIbI
docharamu
Bbubmmoreka ITOK https://m.edsoo.ru/00adfd9c
Yrnepon, pacpocTpaHeHue B "
Ypok "Vriepo. AUIOTponHbIe MOAU(UKAIIMK yriiepoaa. X UMUYECKUE
35 | npupone, huznyuecKue u . "
MICCKHE CBOHCTEA CBOIiCTBa yrieposa. A_;[00p6u1/151. (POIID)
https://resh.edu.ru/subject/lesson/2072/start/
Oxcupsl yrieposa, ux Qpusndeckre
Y XMMHUYECKHE CBOMCTBA.
36 | Dxojornyeckue MpodIEMEI, Bbubmmoreka ITOK https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTIIepojia
(Iv)
bu6nmoreka ITOK https://m.edsoo.ru/00ae006¢
37 | YronbHas KucaoTa U €€ CoH Ypok "YromeHas xkucinota" (POLI)
https://resh.edu.ru/subject/lesson/2070/start/
Pﬁgfﬁ:fg;aﬂrﬂaei?;(J)Vr(‘)o4r2§aTeMe bu6mmoreka [TOK https://m.edsoo.ru/00ae027e
38 Y Y ' VYpox "VYraphsiii ra3. Yriekucinsiid raz" (POLI)

KauecTBeHHas peakius Ha
KapOoHaT-nOH"

https://resh.edu.ru/subject/lesson/2071/start/
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IlepBoHavanpHBIC TOHATHS 00

39 | opraHMYecKuX BEIIECTBAX KaK O bubanoreka IOK https://m.edsoo.ru/00ae054e
COEJIMHEHVSIX YTIIepoa
Bubnmoreka ITOK https://m.edsoo.ru/00ae080a
40 | KpemHHii 1 €ro coeAMHEHUS Ypok "Kpemawnii u ero coenuaenns. Ctexio. Lement" (POIL)
https://resh.edu.ru/subject/lesson/2069/start/
IIpaktrueckas padora Ne 5. Pemenue
JKCIEPUMEHTAIbHBIX 33a4 I10 TEME
41 pH ! Bubmnoreka ITOK https://m.edsoo.ru/00ae0bf2
«Bakue1mne HeMeTalIbl U UX
COCTHHCHMS
KonTposbhas pabota Ne3 1o teme Bbubaunoreka ITOK https://m.edsoo.ru/00ae0el8
42 | «BaxHeimme HeMeTauTbl 1 HX Ypok "O6obmenne mo teme "Hemeramner" (POL)
COCIIMHEHHSD» https://resh.edu.ru/subject/lesson/2068/start/
Bubmnorexa ITOK https://m.edsoo.ru/00ae103e
OO01mmas xapakTeprucTHuKa " .
VYpok "IlonoxxeHue MeTaaioB B IEPUOANUECKON CUCTEME XUMUYECKHUX
XUMHUYECKHUX IJIEMCHTOB —
anemenToB JI. 1. MenaeneeBa. Mertamndeckas CBsI3b. OU3NUECKHAE U
MeTaJlIoB. MeTandeckas CBs3b U .
43 XUMUYECKHe cBoicTBa MeTaiuioB. CIiiaBel MeTauioB. HaxoxaeHne
METaJJINYeCKast KpUCTAIUINIECKas
N . METAJIJIOB B IPUPOJIC M OOIIKME CIIOCOOBI MX MOJIYYCHHUS. Psijl akTHBHOCTH
pemérka. duznueckue cBONUCTBA . . "
METALIOR (ameKTpOXMMHUYECKU I pan HanpsokeHuil) metamuios" (POLLD)
https://resh.edu.ru/subject/lesson/1607/start/
XUMHUYECKHE CBOHCTBA METAJLIIOB.
44 | DNEeKTPOXUMHUECKHIA PSIJT Bubnnoreka ITOK https://m.edsoo.ru/00ae1156
HaIPSKEHUM METAIIIOB
O061mue crnocoObI MOTydeHUs
MetaiyioB. CrutaBel. Beraucienus mo
45 | ypaBHEHMSAM XUMHUYECKUX PEaKIHid, bubmmnoreka L{OK https://m.edsoo.ru/00ae1156
€CJIM OJIVH U3 PEareHTOB COICPIKUT
pUMecH
46 | TToHsITHE O KOPPO3MH METAIIIOB Bubmnoreka ITOK https://m.edsoo.ru/00ae1278
Bbubnmoreka [TOK https://m.edsoo.ru/00ael14b2
Ypoxk "lllenounsie MeTamisl. OU3UUECKUE B XUMUIECKHE CBOMCTBRA.
47 | lllenouHble METAILTBI

OKcuIbl ¥ THAPOKCHIBI MET0YHBIX MeTauioB." (POIII)
https://resh.edu.ru/subject/lesson/1602/start/
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OKCHIBI M THIPOKCHUIBI HATPHUS U

48 Bubmnoreka ITOK https://m.edsoo.ru/00ae14b2
KaJusi
49 meﬂoq}fmeMeﬂwuHe METaIpt = bubmuroreka ITOK https://m.edsoo.ru/00ael5e8
KaJIBIIUI U MarHu
50 | Baxwneiinie coeIMHEHUS KAIbIUS Bbubanoreka IOK https://m.edsoo.ru/00ae15e8
OBOGILCHNC 1 CHCTeMATHAIL Buneo "®usnueckue cBOHCTBa 1mIen04HbIX MeTayuioB" (POILI)
51 3HaHI/IHI7-: H https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuRefer
rer=catalogue
5p | JKEetkocth BOMLI i criocoGhl €8 Bu6suorexa LTOK https://m.edso0.ru/00ae1886
yCTpaHEeHHS
IIpakTudeckas padora Ne 6 mo Teme
53 | "JKEcTKOCTh BOALI M METOIBI €€ Bubmmoreka ITOK https://m.edsoo.ru/00aelae8
ycTpaHeHus "
bubmmoreka ITOK https://m.edsoo.ru/00aelc64
54 | Aoyt VYpok "Amtomunuit. Haxoxaenue B mpupoze. CBO’I'/ICTBa AJIFOMUHUSL.
AwmdoTepHOCTh OKCcHa U ruapokcuna amomuHus" (POLL)
https://resh.edu.ru/subject/lesson/1604/start/
55 Am(oTEpHbIC CBOWCTBA OKCUJIA 1 bubmnorexa IIOK https://m.edsoo.ru/00aelc64
TUAPOKCHIA
bu6mmoreka ITOK https://m.edsoo.ru/00ae1d86
56 | XKeneso Ypok "XKenezo. Haxoxnenne B npupoje. CoiicTsa xene3a. CoeTnHEHUS
xenesa" (POIL) https://resh.edu.ru/subject/lesson/1605/start/
57 Oxcntpl, TAAPOKCHIIB H COTH Bbubmmoreka ITOK https://m.edsoo.ru/00ae35e6
xkenesa (I1) u sxenesa (111)
58 O0001IeH e U CHCTEMaTH3AIHS Ypok "O6obmenne mo teme «Metamiby. [Ipumenenne metammos" (POLII)
3HaHHUU https://resh.edu.ru/subject/lesson/2067/start/
[Ipaktnueckas padora Ne 7.
59 Pemenne sxcriep YIMEHTETBHBIX bubmmoreka L{OK https://m.edsoo.ru/00ae3de8
3aj71a4 1o Teme «BaxHeline
METAJIJIBI U UX COCITUHCHU S
Briuucnenus mmo YpaBHCHUAM
go | MMHHCCKHX PCAKIHHU, CCII OZIMH 13 Bbubmmoreka ITOK https://m.edsoo.ru/00ae1750

peareHToB JjaH B U30BITKE WU
COJIEPKUT MpUMecH. Berancnenus
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MacCOBOH JIOJI BBIXO/IA TIPOTyKTa
peaKIu

O00011IeHNE U CUCTEMATH3ALIUS

VYpox "CrocoOsl noyueHus v npumenenune meramios" (MOIII)

61 — 1 https://uchebnik.mos.ru/material _view/atomic_objects/8423338?menuRefer
rer=catalogue
KonTtponbsnas pabora Ne4 o teme Ypok "O6o6menue mo teme "Metamibl". [Ipumenenue metaiios" (MOLL)
62 | «BaxHeiie METAIB H UX 1 https://uchebnik.mos.ru/material _view/atomic_objects/7527186?menuRefer
COCIIMHEHHSD» rer=catalogue
63 Bemectsa u MATCpHAIBI B 1 bubmmoreka ITOK https://m.edsoo.ru/00ae3f50
IIOBCCAHCBHOU KMU3HU YCIIOBCKA
64 XHMquCKoefarp%HeHHe 1 Bubmnoreka ITOK https://m.edsoo.ru/00ae4270
OKPY’Karollen cpebl
65 Posth xumiit B pemieruu 1 Bubmnoreka ITOK https://m.edsoo.ru/00ae4270
9KOJIOTHUECKUX TPOOIIeM
66 0606H36HH6 1 cHcTeMaTHatmA 1 Bubmmoreka ITOK https://m.edsoo.ru/00ae0d0a
3HAHUU
67 O606erHHe 1 encremMathsania 1 Bbubmmnoreka ITOK https://m.edsoo.ru/00adb33c
3HAHUHN
68 S}gﬁge}me 1 enctemMatisanis 1 Bbubmmnorexa ITOK https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME

IHEPEYEHDb (KOAU®PUKATOP) PACIIPEAEJIEHHBIX 110 KJIACCAM ITPOBEPAEMbIX TPEBOBAHUMN K
PE3YJIBTATAM OCBOEHHUA OCHOBHOU OBPA3OBATEJIBHOU ITPOT'PAMMBI OCHOBHOTI'O OBILIEI'O
OBPA30BAHUA U DJIEMEHTOB COAEP KAHUA 11O BUOJIOT'UHN

[IpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
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o0OpasoBaresbHON MporpamMmsl (8 Ki1acc)

Kon [IpoBepsieMble IpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIIET0 00pa3oBaHus
IIPOBEPSAEMOTO
pe3yJsiprara
1 [To Teme: "lIlepBoHauaabHble XUMHYECKUE TOHITHS "

11 [PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSTUNA: aTOM, MOJIEKYJIa, XUMHUUYECKUH 3JIEMEHT, POCTOE BEUIECTBO, CIOKHOE BEILIECTBO,
cMech (OJHOPOJHAs U HEOJHOPOJAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BELIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi OISl XMMHUYECKOTO DJIEMEHTa B COCAMHEHUH, MOJSIPHBIA 00beM, XMMHUYeCKass peakuus, KiacCu(puKamms
[peaKuuii: peaklud COeAMHEHHUS, PEeaKLUU pa3JIoKEHUs, PeaklUy 3aMElLeHUs, peakuu OOMEHa, SK30- U SHIAOTEPMHUECKUE PEaKIIUU,
TeTIOBOM 2 EKT peakiuu, pacTBOP, MAcCOBasl TOJIS BemecTBa (ITPOLICHTHASI KOHIICHTPAIHs) B paCTBOPE

1.2 MJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN M NPUMEHSTh 3TH MOHATHUS IIPU ONMCAHUY BEILECTB U UX NPEBpaLIeHUN

1.3 MICTI0J1b30BATh XUMUYECKYIO CHMBOJIMKY JUIsSl COCTaBJIEHUs! ()OPMYIT BEHIECTB U YPAaBHEHUI XMMHUYECKUX PEeaKLUi

1.4 [paCKpBIBaTh CMbICJI 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB, HOCTOSIHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo

1.5 OIIpeIeNIATh BAJIGCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

1.6 KJ1acCU(UIIMPOBATh XUMUYECKUE PEeaKIIMU (110 YUCIY U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BELLIECTB, 110 TEIIIOBOMY P PEKTY)

1.7 BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB

1.8 BBHIYHMCIISITH MACCOBYIO JIOJIO0 XUMHUYECKOT0 AJIeMEHTa Mo (popMyIie COeAMHEHUS,

1.9 BBIUHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 [IPUMEHSATh €CTECTBEHHO-HAy4YHbIE METO/bl IO3HAaHUS - HaONIOJeHHe, M3MEpEeHHe, MOJICIHMPOBAaHUE, SKCIEPUMEHT (peajbHbI U
MBICIICHHBIN )

2 [1o Teme: "BaxHelue NpeacTaBUTENN HEOPTaHUIECKUX BEIECTB"

2.1 ACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: OKCHJ, KUCJIOTa, OCHOBAHUE, COJIb

2.2 OIIpeIeNIATh NPUHAISKHOCTh BEIECTB K ONPEIEICHHOMY KJIACCy COSMHEHUH 1o Gpopmyniam

2.3 Kj1acc(UIIMPOBATh HEOPTaHWYECKUE BEIIeCTBA

2.4 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPXkAas ONMUCAHHE MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHM

2.5 [IPOrHO3MPOBATh CBOWMCTBAa BEUIECTB B 3aBUCHUMOCTH OT HMX KadeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX
[IpeBpalleHUI B pa3JIMYHbIX YCIOBUSIX

2.6 clie[oBaTh MpaBHJIaM IOJb30BAaHUSI XMMHUYECKOM IMOCYNoW M Ja00paTOpHBIM 0OOpYIOBAaHHMEM, a TaKXe MpaBWiIaM OOpalieHus ¢

BEIICCTBAMH B COOTBETCTBUH C MHCTPYKIUAMU IO BBIITOJTHCHHUIO J'Ia60paT0pHI)IX XUMHYCCKUX OIIBITOB IO IMOJTYYCHUIO U co61/1paHm0




ra3000pa3HbIX BELIECTB (BOJOPOAA M KHUCIOPOJA), NMPUTOTOBICHUIO PACTBOPOB C OIPEIEICHHOW MAacCOBOH JI0JIEH pPacTBOPEHHOTO
BEIIECTBA, [UIAHUPOBATh U MPOBOJUTH XMMHUYECKHE HKCIEPUMEHTHI M0 PACIO3HABAHHUIO PACTBOPOB ILIENIOYEH M KUCIOT C MOMOIIBIO
MHAUKATOPOB (JTakMycC, (heHONPTATCHH, METUIIOPAHXK U JAPYTHE)

2.7 [TPOBOJMTH PacuUeThl 10 YPABHEHHIO XUMUYECKOM peakuu
3 [lo teme: "llepmomnueckuil 3akoH u llepuomnueckas cuctema xumuueckux snemeHToB .M. MenneneeBa. CTpoeHHE aTOMOB.
Xumunueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINK"

3.1 [PACKpBIBaTh CMBICII OCHOBHBIX XMMHMYECKHUX MOHSTHUMN: SIAPO aToMma, DJIEKTPOHHBIN CIION aToMa, aTOMHas OpOWTa b, paguyc aroma,
XMMHYECKas CBS3b, MOJIIPHAs U HEMOJSPHAs KOBAJICHTHAs CBS3b, YJIEKTPOOTPUIIATEILHOCTh, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH, CTETICHb
OKHUCJICHUS

3.2 Ki1acCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

3.3 OMMCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepuonndeckoii cucTeMbl XUMHUYECKUX 3JIE€MEHTOB: pa3inyaTh MOHATUS "TIaBHAs
noarpynna (A-rpynmna)" u "nob6ouynas noarpynmna (b-rpynma)", "maneie" u "6onpine" nepuoab

3.4 packpbiBaTh cMbIch [lepuoanueckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATH MOHUMAHKUE TIEPUOINYECKOM 3aBUCHUMOCTH CBOWMCTB

XUMHNYCCKHX 3JICMCHTOB OT HX ITIOJOXCHUA B Hepnommecxoﬁ CHUCTEMC

3.5 COOTHOCHUTH 00O3HAauUeHUs, KOTOpble nMeroTcs B Tabmuue "llepmonnueckas cucrtema xumuueckux asiemeHtoB [[.J. MenneneeBa" ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOECHHS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijapa, oOllee 4YMCIO 3JIEKTPOHOB U
[pacripe/ieIeHUe UX 110 SJIEKTPOHHBIM CIIO0SIM)

3.6 OMPCACIIATE CTCIICHL OKHUCJIICHUA DJICMCHTOB B 6I/IHapHBIX COCIUHCHUAX

3.7 OTPEJIEIATh BUJI XUMUYECKOM CBsI3M (KOBAJICHTHASI 1 HOHHASI) B HEOPTAHUUECKUX COSTUHEHUSX

ITpoBepsiemble 2IIEMEHTHI coepKaHus (8 Kiacc)

Kon|

HpOBCp}ICMHﬁ 9JICMCHT COACPIKAHUA

HCpBOHa‘{aJ'IBHBIe XUMHUYCCKUC ITOHATHA

11

HpC,Z[MCT XUMHHU. Pob XUMHUHM B ’KU3HHU Y€JI0BEKa. XUMHUS B CUCTEME HayK. Tena u Bemectsa. ®PU3NYSCKHUE CBOICTBA BEILIECTB. ArperaTHoe COCTOSHUE
BCIICCTB

1.2

[loHsTHE O METOJAX MO3HAHUS B XUMHHU. YHCTHIE BEIlIECTBA U CMECH. CnocoObl pa3aCICHUA cMmeceit

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpoCThIe U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE

1.4

Xumnyeckass Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSIHCTBAa cocTaBa BeulecTB. OTHOCUTENbHAs aTOMHasi Macca.

OTHOCUTENRHAS MOJICKYJISIpHasd Macca. MaccoBas J0JIA XUMHYCCKOT'O 3JIEMCHTA B COCAMHCHU U




1.5

KonugectBo BeniectBa. Moinb. Mossipaast Mmacca. B3auMocBs3b KOJIMUYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IUHHMII BemiecTBa. PacueTs! o ¢popmynam
XUMUYECKUX COCTMHEHUMN

1.6

Du3nueckue M XUMHUYECKHE SIBJICHHUS. XUMHUYECKas pPEaKius M €€ MPU3HAKU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB. XHWMHUUYECKHE YpaBHEHUSI.
Knaccudukanus XUMHYECKUX peakiuii (COSTMHEHMsI, Pa3JI0XKEHHS, 3aMEIeHUs, OOMEHA)

1.7

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYI0H, ¢ IMpaBUIaMu paboTHI B IaOOpaTOpUH U MPHEMaMHu oOpaleHus ¢ 1ab0paTOPHBIM|
000pyJIOBaHUEM, U3YUCHUE U ONMHCAaHUE (PU3UYECKUX CBOMCTB 00pa3llOB HEOPraHMUYECKUX BEIIECTB, HaOMOJeHNnEe (pu3nyeckux (TUIaBICHUE BOCKA,
TasHUE JIbJa, paCTUPAaHUE caxapa B CTYNKE, KUIEHHE M KOHIEHCALUs BOJbl) U XUMUYECKUX (TOpPEHUE CBEYM, NMPOKAIMBAHHE MEIHOMN IPOBOJIOKH,
B3alMOJICIICTBHE MeJla C KUCJIOTOW) SIBJICHHWH, HaOJIOJICHWE U ONKCAaHUE NPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI € XJIOpUIOM Oapus, pasioxenue ruapokcuna meau (II) mpu HarpeBanuu, B3anMoJIeiiCTBHE JKele3a C PacTBOPOM
comu meau (II), n3ydenue cnocoOOB paszzieneHusi cMeceil (C MOMOIIBI0 MarHuTa, (PUIbTPOBAHKE, BhIAPUBAHKE, JUCTHIULALMS, XpoMaTorpadus),
[IPOBEICHUE OUMCTKU ITOBAPEHHOM COJIM, HAOJIIOJIEHUE U OMKMCAHUE PE3Y/IbTATOB IIPOBEICHNUS OIBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS! MACChl,
CO3/1aHKE MOJIee MOJIeKYJ (IIapOCTEPHKHEBBIX )

Baxueinme MNPpCACTABUTCIIN HCOPIraHNMYCCKUX BCIICCTB

2.1

Boznyx - cmech razoB. Coctas Bo3ayxa. Kucnopon - aneMeHT u mpoctoe BeriecTBo. Haxoxkienue kuciaopoa B mpupoie, Gu3ndecKkue 1 XUMUYECKUE,
cBoiicTBa (peakuuu ropenus ). Oxcuapl. [I[pumenenue kucnopoaa. CriocoObl MOTyYeHHs KHCIOPOa B 1a0OpaTOPUH U IPOMBIIUIEHHOCTH. KpyroBopoT,
Kricroposa B mpupojie. O30H - alnoTponHas MoAu(UKAIHS KUCIOpOAa

2.2

TennoBoil a3 dexT XuMHUeCKon peakuy, TepPMOXUMHUUYECKIE YPaBHEHHUS, 9K30- M SHIOTEPMHUUYECKHE peakluu. TOIIMBO: YToJlb M MeTaH. 3arpsi3HeHHe
BO31yXa, yCWIEHUE MapHUKOBOro 3¢ (deKrTa, pa3pylieHrne 030HOBOTO CII0s

2.3

BOI[OpOI[ - JJIEMCHT M HPOCTOC BCHICCTBO. Haxoxnaenue BOAOpPOOda B HPHUPOAL, (1)I/I3I/IIIGCKI/IC N XUMHYCCKHC CBOI\/’ICTBa, IMPUMCHCHUC, CITOCOOBI
TIOJIYUCHU . Kucnorsr u conu

2.4

MoutsipHbIli 00B€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

du3nyeckre cBoMcTBa BoAbl. Boma kak pactBoputenb. PacTtBopsl. HachlllleHHbIE U HEHACHIIIEHHBIE pacTBOPbl. PacCTBOPMMOCTH BENIECTB B BOJIE.
MaccoBast 107151 BeIllecTBa B pacTBOpe. XMMHUECKHE CBOMCTBA BO/bl. OcHOBaHUS. Posib pacTBOPOB B IPUPO/IE U B KU3HU ueroBeka. KpyroBopoT Bojb]
B rpupoJie. 3arps3HeHNE MPUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcuabl. Knaccudukanus okcuaoB: cosieoOpasyromye (OCHOBHbIE, KUCIOTHbIE, aM(pOTEepHbIE) U
HeconeoOpasyronme. Homenknarypa okcnoB. dusnueckue 1 XMMUYECKHE CBOMCTBA OKCHI0B. [losryueHne okcu1oB

2.7

OcnoBanus. Knaccudukarusi OCHOBaHUH: IIETI0YM U HEPACTBOPUMEBIE OcHOBaHUs. HoMeHkatypa ocHOoBaHUi. DPuU3NUECKUe 1 XUMHUIECKHAE CBOMCTB |
ocHoBaHuil. [loydeHne ocHoBaHUM

2.8

Kucimorsl. KJ'IaCCI/I(I)I/IKaI_II/IH KHCJIOT. HOMCHKJlaTypa KHCIOT. DU3NYSCKHUE U XUMHUUYECKHE CBOMCTBA KUCIIOT. Psia aktuBHOCcTH MeTaioB H.H. bekerona.
HOHy‘{eHI/IC KHUCJIOT

2.9

Comu. HomeHknarypa coneil. @u3nuecknue u XuMudeckue cporictsa coneil. [lonydyenue conent




2.10

['eHeTHyecKas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/If/’I

2.11

XMUMUYECKUI HKCIIEPUMEHT: KauyeCTBEHHOE OIpENIeIeHNE COACP)KaHUsl KUCIOpoia B BO3AyXe, MOITYUYCHUE, COOUpaHue, pacliO3HABAHUE M M3Y4YECHHUE
CBOWCTB KHCJIOpOJa, HaONIOJEHHE B3aMMOICWCTBUS BEIIECTB C KHCIOPOJOM W YCJOBHS BO3HHUKHOBEHHUS W NpPEKpalleHHs ropeHus (moxapa),
O03HaKOMJIEHHE ¢ 00pa3llaMu OKCHIOB M ONMHCAHUE MX CBOMCTB, NOJy4YE€HHE, COOMpaHue, paclio3HaBaHUE M U3YUYEHHUE CBOICTB BOIOpoJa (TOpEeHue),
B3anMo/ieiicTBre Bojopoaa ¢ okcuaoM meau (II) (BO3MOKHO HCIIONB30BaHKUE BHICOMATEPUAIIOB), HAOIIOACHHE 00pa3lloB BEIIECTB KOJUYECTBOM 1|
MOJIb, HCCIIEJIOBAHUE OCOOCHHOCTEW PACTBOPEHHS BEUIECTB C PA3IMYHOW PACTBOPHUMOCTHIO, IPUTOTOBIICHHE PACTBOPOB C ONPEAEICHHON MaccoBOii
oJiell pacTBOPEHHOTO BEIIECTBAa, B3aUMOJCHCTBUE BOJIBI C METAUIaMU (HATpUEM M KaJlbliMeM) (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB),
OIIpeJIeIEHUEe PACTBOPOB KHUCIOT M IIEJIOYEH C TIOMOIIBI0 WHAMKATOPOB, MCCIEOBAaHNE 00PA3IlOB HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAO0JII0/ICHNE U3MEHEHUS OKPACKU WHIMKATOPOB B PACTBOpaxX KUCIIOT U IIeJoueH, n3yueHue B3anmoaeiicteus okcuaa meau (I1) ¢ pactBopoM cepHOM
KHCJIOTBI, KUCJIOT C METaJlJIaMH, PeaKMil HEUTpaIu3aluu, I0JIy4€HNE HEPACTBOPUMBIX OCHOBAHU, BEITECHEHUE OJHOI'0O METAJUIA IPYTUM U3 pacTBOpa)
COJIM, pEIICHNE HKCIIEPUMEHTAIbHBIX 33/1a4 0 TeMe "BakHeillne Kiacchl HEOPraHMYeCKUX COeAMHEHUN"

[lepuonnueckuit 3akoH u llepuomuueckas cuctema xumuueckux d3memeHToB JI.M. MenneneeBa. Ctpoenue aroMoB. XHUMHYECKash CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTEJIHHBIC PEAKIINU

3.1

HepBHe IIOIIBITKH KJIaCCI/I(i)I/IKaL[I/II/I XMMHUYECKUX 3eMeHTOB. IloHsTHE O Ipyiniax CXOAHBIX 3JIEMCHTOB (menquHe Hn MCJI0OYHO3CMCIIBHBIC MCTAJLJIbI,
'aJIOT'CHBI, MHCPTHBIC I‘aSBI). QHGMCHTH, KOTOPELIC O6p33yIOT aM(I)OTepHBIe OKCHUJAbI U TUAPOKCHUBI

3.2

[leproanueckuii 3akoH. [lepuonnyeckas cucrema xumudeckux snemeHToB [I.M. MenneneeBa. KopoTkomneproaHas u ATUHHONEPUOIHAS (HOPMBI
[leproanueckoit cucteMbl Xxumuuyeckux sneMeHToB /.M. Menneneesa. [lepronabt u rpynnbl. @U3HUYECKUN CMBICH MOPSAIKOBOTO HOMEPA, HOMEPOB
[1eproJia U TPYIIbI DJIEMEHTA

3.3

Ctpoenue atoMoB. CoctaB aTOMHBIX snep. M3oTonbl. DnekTpoHbl. CTpoeHue 3MEeKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUECKUX DJIEMEHTOB
[lepuonnueckoit cucremsl [[.M. MeHneneeBa. XapakTEpUCTUKAa XUMUUYECKOIO AJIEMEHTA IO €ro mnoJjioxkeHuto B Ilepuommueckoit cucreme J[.U.
MeHnneneesa

3.4

3aKOHOMepHOCTI/I N3MCHCHHSA paanyCa aTOMOB XHUMUYCCKHUX 3JICMCHTOB, MCTAJUIMYCCKUX U HEMCTAJNINYCCKUX CBOICTB IO rpynmiaM v nepuoaam.
SHadeHUE Hepnonnqecxoro 3aKOHa U HepHOHquCKOﬁ CUCTCMbI XUMHUYCCKUX 3JICMCHTOB IJISI pa3BUTHA HAYKU U ITPAKTHUKHU. I[I/I MeHnpenees - y“ICHHﬁ
1 I'paX1aHUH

3.5

Xumunyeckas cBsizb. KoBaneHTHas (osipHasi U HEMOJSIPHAsI) CBA3b. DJIEKTPOOTPUIIATEIHHOCTh XUMUYECKUX 3J1€MEeHTOB. MoHHas CBS3b

3.6

CreneHb okucieHus. OKUCINTEIFHO-BOCCTAHOBUTEIILHBIC PCaKnn. Hpoueccm OKHCIICHHS B BOCCTaHOBJICHHA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XMudecKui OKCIICPUMCHT. M3YYCHHUC 06pa3u03 BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB, B3aI/IMO}IeI7ICTBI/Ie THUAPOKCHUTA MUHKA C paCTBOpaMu KUCIIOT MU
menoqeﬁ, MMPOBCACHUC OIBITOB, WILUIFOCTPUPYIOIINUX MPUMEPBI OKHUCIIUTCIBHO-BOCCTAHOBHUTECIIBHBIX peaxum‘/'l (FOpeHI/Ie, pE€aKuu pas3a0XKCHUA,

COETMHEHUS)




[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTensHOM mporpaMmel (9 Kimace)

Kon [TpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM IPOrpaMMbl OCHOBHOT'O 001Ero 00pa3oBaHus
IIPOBEPSEMOTO
pe3ysbTara
1 [To Teme: "BemectBo u xumuyeckas peakius"

11 PACKpBIBATh CMBIC]I OCHOBHBIX XMMHUYECKUX MOHATHUI: pacTBOp, 3JEKTPOJIUTHI, HEAIEKTPOIUTHI, HJIEKTPOIUTUYECKAsT UCCOLUALIMS,
peakuMy MOHHOrO OOMEHa, KaTajau3aTrop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pEaKLUH, OKHCIMTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[H, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, AIJIOTPOIUS, aM(pOTEpPHOCTh, XUMUYECKast
CBs13b (KOBAJICHTHAs, IOHHAs, METAJNINYECKasl), KpUCTAJUINYECKAsl PELIETKA, CIIaBbl, CKOPOCTh XUMUUECKOM peakluu

1.2 VJUTIOCTPUPOBAThH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUHN U IPUMEHSTh 3TH MOHSATHUS [IPH ONMCAHUU BELLIECTB U UX IPEBPALICHUH

1.3 COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, LIeJI0Ued U COJIEH, MOIHbIE U COKPAILLEHHbIE YPaBHEHUS peakLui
MOHHOTO OOMEHa

1.4 [PaCKpBIBATh CYINIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI IIOCPEACTBOM COCTABJICHUS SJICKTPOHHOTO OajlaHCa 3TUX PEaKINH

1.5 [IPOBOAMTH PacUeThl 10 YPABHEHUIO XUMUYECKON PeaKkIuu

2 I1o TemaM: "HeMmeTaiuiel 1 ux coenuHeHus" 1 "MeTalibl 1 UX cCOeTUHEHUS"

2.1 XapakTepu3oBaTh (OMMCHIBATh) OOIIME M cHenuduyeckre XUMHUYECKHE CBOMCTBA IMPOCTBIX M CIOXKHBIX BEIECTB, MOATBEPKIast
ONMCAHUE NPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX XUMUUECKUX pEaKLUi

2.2 COCTAaBJISITh YPAaBHEHUS PEAKIIMM, OITBEP)KJAIOIINX CYIIECTBOBAHNE N'€HETUYECKON CBSA3H MEXAY BEHIECTBAMH Pa3IMYHbIX KJIACCOB

2.3 [IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX CTPOEHHMS, BO3MOXHOCTHM IPOTEKAHUS XMMHUYECKHUX IPEBpAIICHUN B
[pa3IMYHBIX YCIOBHSIX

2.4 ClIe0BaTh IMpaBUiaM II0JIb30BaHMS XUMHUYECKOW MOCYA0M M J1labopaTOpHBIM OOOpYAOBAaHHMEM, a TAKKe IMpaBHiaM oOpalleHus c
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU MO BBIMOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKHUX OIBITOB IO MOJIYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMMaKa M YTIIEKHCIIOro ra3a)

2.5 [IPOBOJAMTD PEAKLIUH, TOATBEPKIAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPU/I-, OpOMMU/I-
, uoamn-, kapOoHat-, Qocdar-, cumukar-, cynb@ar-, THIPOKCHI-UOHBI, KaTHOHbI aMMOHMS, MOHBI H3YYEHHBIX METAJJIOB,
[PUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEIIECTB

3 [To Teme: "Xumust u okpyxaromas cpeia”
3.1 [PACKpBIBATH CMBICI OCHOBHBIX XMMH4YeCKnX noHsAThi: [1JIK BemecTBa; KOppo3ust METAIUIOB




3.2

MPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIBHOW NESATEIbHOCTH - aHAJM3 W CHHTE3, CpaBHEHHE, 000O0IIeHHe, CHCTeMAaTHU3aLUIo,
BHISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3€M - JJI M3Y4YEHMs] CBOMCTB BEILECTB M XMMHMUYECKHUX pEaKLUM; €CTECTBEHHO-HAYYHBIE
METO/Ibl 103HAHUS - HAOIIOIEHNE, U3MEPEHNE, MOJIEIMPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN)

[TpoBepsiembie Ay1eMeHTHI coepkanust (9 kiacc)

Kon [IpoBepsieMbIil JIEMEHT COAECPKAHUS
1 BeniectBo n xumuueckas peakuus. [losropenue

11 [Tlepuoanueckuii 3akoH. [lepuoauueckas cucrema xumudeckux 3nemeHTos JI.M1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMUYECKHX 3JIEMEHTOB IIEPBBIX TPEX IEPUO0B, KaJIKsl, KaJIbLUA U UX COEIMHEHUI B COOTBETCTBUH C IIOJIOKEHUEM
bieMeHTOoB B llepronnueckoil cucreMe U CTPOEHHEM UX aTOMOB

1.2 CTpoeHHE BelIeCTBA: BMJbl XMMHYECKOW CBS3H. THUMBI KPUCTAIUIMYECKHUX PELIETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA
KPUCTANINYECKOM peIeTK! U BU1a XMMUYecKoH cBs3u. Knaccupukaus 1 HOMEHKIaTypa HEOpraHWYECKUX BEIECTB (MEKIyHapoaHas
U TpUBHANbHAs). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PAa3JIMUYHBIM KJIACCAM HEOPraHWYECKUX COEIMHEHUH, reHeTHuYecKast
CBsI3b HEOPIaHUYECKHUX BEIIECTB

1.3 Knaccugukanus XMMUYECKUX PEAKUUH MO pa3lu4HbIM MpU3HaKaM (10 YHUCIY M COCTaBy YYacTBYIOLIMX B pPEAKIMM BEILIECTB, IO
TerIoBOMY 3((eKTy, Mo U3MEHEHHIO CTENEeHEeH OKUCIEHHS XUMHYECKUX 3JEMEHTOB, [0 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTopa).
DK30- U DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMUYECKON pEaKkuu

14 [TonsiTe 06 0OpaTUMBIX U HEOOPATHUMBIX XMMHUYECKUX peakiusxX. [IoHATHE O TOMOTE€HHBIX M TeTepOoreHHbIX peaknusx. [lonsTue o
XMMHUYECKOM paBHOBECUH. DAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOW PEAKIIMH U MOJ0KEHHE XUMHYECKOTO PABHOBECHS

15 OKHMCITUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKUCIMTEIbHO-BOCCTAHOBUTENbHOW peakuuu. CocTaBleHHE
YpaBHEHUH OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOT0 OajlaHca

1.6 Teopurst SIEKTPOIUTHYECKON TUCCOUNALNN. DIEKTPOIUTHI U HEAJIEKTPOIUThI. KaTHOHBI, aHMOHBI. MeXaHN3M AUCCOLMALIMY BEUIECTB C
[PAa3TUYHBIMU BUJAMH XUMHYeckoi cBsizu. Crenenb auccouuanuu. CuibHble U cialble 3JeKTPOIUTHl. Peakiinn MOHHOro oOMeHa.
Y ci10BUS TpOTEKaHUs peaklMii HOHHOTO OOMEHa, OJTHBIE U COKpallleHHbIe HOHHBIE YpaBHEHU peakiiil. CBONCTBA KUCIOT, OCHOBaHUH
1 cOJIEH B CBETE NMPEACTaBIECHUI 00 3IeKTpoauTHIecKoi nucconuanuu. KauectBeHHble peakiiuy Ha HoHbL. [loHsATHE 0 THApoIN3e conelt

1.7 XMUMUYECKUN HKCIIEPUMEHT: O3HAKOMIICHHE C MOJAEISAMHM KPHUCTAUIMYECKHX PEIIETOK HEOPTaHMYECKUX BEIIECTB - METAIIOB M|

HeMeTasuIoB (rpaduTa U aiMasa), CJIIOKHBIX BEIIECTB (XJIOpU/Ia HATPHs); UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIuu
OT BO3JIEHCTBHUS pa3IUYHbIX (PAaKTOPOB; MCCIEJOBAHHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCa JAUCCOIMAIMU KHUCIIOT,

niesouel U cosieil (BO3MOXKHO MCIOJIb30BaHUE BHUJIEOMATEPHAIIOB); MPOBEIEHUE ONbBITOB, WILTIOCTPUPYIOIIMX MPU3HAKU NMPOTEKAHUS]




peakiii MOHHOTO oOMeHa (oOpa3zoBaHHME OCaJKa, BBIJCICHHE ra3a, 0oOpa3oBaHHME BOJbI); OMBITOB, WIIIOCTPUPYIOIIUX MPHUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKLIUi (TOpEHNE, PEAKIIUU PA3JI0KEHNS, COEIMHEHNS ); PACTIO3HABAHNE HEOPTraHUUECKHUX BELIECTB
C IIOMOIIIbIO KQUECTBEHHBIX PEAKIIMI Ha HOHBI; PEIEHHE SKCIIEPUMEHTAIIBHBIX 3a7a4

HemeTamsl U ux COCAUHCHUA

2.1

OOmmast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapakTepHbIe cTeleHH okucieHus. CTpoeHue u (Gpu3nuecKue
CBOMCTBA MPOCTHIX BEUIECTB - FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpPE XJopa (B3aUMOJECHCTBUE ¢ METalJIaMi, HEMETaJJIaMH,
iesioyamu). Xiaopooaopo. CosisiHast KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJIyYeHHE, TpUMeHeHue. JleficTBre Xj1opa U XJI0pOBOAOPOIa
Ha OpraHu3M 4eJ0BeKa. BakHelme XJI0puasl M UX HAX0XKICHUE B IPUPOJIE

2.2

OO6mmas xapakTepuctuka 3meMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHblE CTeneHu okuciaeHus. CTpoeHue u
(buznyecKkre CBONCTBA MPOCTHIX BELIECTB - KUCIOPOAa U Cepbl. AJITIOTPOIHbIE MOIU(UKAIIMH KUCIOPOIa U Cepbl. XUMUYECKHE CBOMCTBA]
cepbl. CepoBoIOpo, CTpoeHHE, GU3HUECKUE U XUMHUECKHUe cBoMcTBAa. OKCUIBI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCUA0B. CepHast
KHCTI0Ta, PU3MYECKHE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS Kilacca KUCIIOT U cneruduieckre). XMMHUYEeCKHe PeaKiuy,
Jie)Kale B OCHOBE MPOMBIIUIEHHOTO Crioco0a moiydeHusl cepHoil KucnotThl. [Ipumenenue. Coiu cepHOW KHCIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxkaeHue ceppl U €€ COCIMHEHUN B MpHUpoAe. XUMHYECKOE 3arps3HEHHE OKpPYKAIOIIEH Cpeibl
COeTMHEHUSIMU Ccepbl (KUCIOTHBIE TOK/IH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro MpeoTBPaIICHUS

2.3

O6ma;1 XapaKTCPUCTHKA 3SJICMCHTOB VA'prrIHBI. OcobeHHOCTH CTPOCHUA AaTOMOB, XAapPaKTCPHBIC CTCIICHU OKHWUCJICHUA. A30T,
PacCIpoCTpaHCHUC B IIPUPOIC, q)HBI/I‘{eCKHe 1 XMMHYECKHE CBOICTBA. prrOBOpOT a30Ta B IIPpUPOJEL. AMMI/IaK, €ro (I)I/I3I/I‘IGCKI/IC u
XUMHUYCCKUC CBOﬁCTBa, MOJIy4eHHUEC W IIPUMCHCHUC. Comu aMMOHMUA, HX (1)I/I3I/I‘IGCKI/IC N XUMHYCCKHUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHas pcaknyd Ha HMOHBI AMMOHUS. A3oTHas KHCJIOTA, €€ IMOJIYYCHHC, (I)I/I3I/ILIGCKI/IG U XHMHYECKHE CBOMCTBa (O6H_II/IC KaK|
[MPCACTAaBUTECIIA KiIaCCa KHUCJIIOT U CHeHI/I(l)I/I‘leCKI/IC). Hcnons3oBaHue HUTPATOB U CoJIell aMMOHHS B KAUE€CTBE MHHCPAJIBHBIX y):[06peHH171.
XHMHUYECKOE 3arpsA3HCHHUC Oprx(anmeﬁ CpcAbl COCAMHCHUAMMA a30Ta (KI/ICJIOTHBIC JOXKH, 3arpA3HCHUC BO3/1yXad, ITIOYBLI 1 BOI[OCMOB)

24

Docdop, annorponHsie Mogudpukauu pochopa, puznueckre n xumudeckue cpoictBa. Oxcun pocdopa (V) u dpocdopHas kucnora,
(bu3nueckre 1 XMMUYECKHe CBOMCTBA, nosyyeHue. Mcnonb3oBanue pocdaroB B kauecTBe MUHEPAIbHBIX YA0OpEHHH

2.5

OOmast xapakTepucTuka 3iaeMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsSI aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIECHHS. YTIepo[,
QIJIOTPOIHBIE MOAU(DUKALIMY, pacTIPOCTpaHEHHUE B TIpUpoe, GU3NUECKUEe U XMMUYEeCKHe cBoiicTBa. AncopOuus. KpyroBopot yriepoaa
B nipupojie. OKcupl yriiepoaa, ux Gpusnueckue 1 XUMHUYECKUE CBOMCTBA, JICHICTBHE Ha KUBbIE OPraHU3MBbI, TOJIyYeHHE U TPUMEHEHHE.
JKoJIOrHYecKre IpobeMbl, CBA3aHHbIE ¢ OKCHIOM yriiepoaa (IV); rumoresa riiodaibHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIN 3(deKT.
YronbHas KHUCIOTa M €€ COJM, UX (pu3nyeckre MU XUMHUYECKHE CBOMCTBa, MOJIydeHHE U NpuMeHeHue. KauecTBeHHas peakius Ha
KapOOHAT-MOHBL. Vcronp3oBaHne KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO035I1ICTBE

2.6

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHOoJ,
IMLepuH, YKCycHas kuciota). Ux coctaB u xumuueckoe crpoeHue. [IoHsaTue o 6Monornuecky BaKHBIX BEIECTBAX: KUpax, Oenkax,
YIJIE€BOJAX - M MX POJIM B )KU3HH 4YeJIOBEKA. MaTepuajbHOE €IMHCTBO OPTraHNYECKUX U HEOPTAHUYECKUX COCTHMHECHUN




2.7

KpemHuii, ero (Qusuueckue W XHMHUYECKHE CBOWCTBA, MOdydeHue MU npuMeHenue. CoeaunHeHHs KpeMmHHs B mnpupone. OOmue
npezcrasieHus 06 okcuae kpemuus (IV) u kpemaneBoit kuciore. CUIMKATHI, UX UCIIOJIB30BaHUE B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH.
BaxxHeiine CTpouTeIbHbIE MaTEpUaNbl: KEpaMHUKa, CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiaembl 6e30macHOro NCHoIb30BaHMUS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMUUECKUI SKCIIEPUMEHT: M3y4eHHEe 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIOTHI; IPOBEICHUE KaueCTBEHHBIX
[peaKIfii Ha XJIOPUI-UOHBI M HAONIOJEHUE MPU3HAKOB UX NMPOTEKAHUS; OIBITHI, OTpaXkaroue GU3NIECKUe U XMMUYECKHE CBOICTBA
raJlOTeHOB M UX COSAMHEHUH (BO3MOXHO MCIOJIB30BAaHUE BHCOMATEPHATIOB); O3HAKOMIJIEHHE ¢ 00pa3lamMu XJIOPUIOB (TaJOreHUIOB);
03HAKOMJICHHE C Oo0pasiamMu Cepbl M €€ COSAMHEHHUSMH (BO3MOXXHO HCIIOJIb30BAHME BHUJICOMATEPUANIOB); HAOIIOJCHHE MpOoIecca)
0OyrJMBaHUS caxapa I0J JeHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTHI; U3yUYEHUE XUMUYECKUX CBONCTB pa30aBIECHHON CEpHOIL
KHCJIOTHI, NPOBEICHUE KAYECTBEHHON peakuuu Ha Cynb(parT-uoH M HAONIOJCHHWE IpH3HAKa €€ TMPOTEKaHUs; O3HAKOMIICHHE C
(u3nUIecKUMU CBOMCTBAMH a30Ta, (hocdopa 1 UX COCTUHEHNUH (BO3MOKHO MCIOIH30BAHNE BUICOMATEPHAIIOB), 00pa3IaMu a30THBIX H
bochopHBIX yIoOpeHwii; mosydyenne, COOnpanue, paclio3HaBaHNE U U3YYEHUE CBOMCTB aMMHUAKa; MPOBE/ICHIE KAYeCTBEHHBIX PEaKIHii
Ha MOH aMMOHUS U (pocdaT-uoH M W3ydeHHe MPU3HAKOB UX MPOTEKAHHUs, B3aNMOACHCTBUE KOHIICHTPHPOBAHHOW a30THOM KHUCIOTHI C
MeIbi0 (BO3MOYKHO MCIOIB30BaHUE BUICOMATEPUAIIOB); H3yYSHHNE MOJIENIeH KPUCTANTMIECKUX PEIIeTOK anmasa, rpadura, QyiepeHa;
03HAKOMJIEHHE C IIPOLIECCOM aJCOPOLIMK PACTBOPEHHBIX BELIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM IPOTMBOIa3a; MOJIyUYEHUE,
coOupaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKHCIIOIO ra3a; MpoBeJeHUE KaYeCTBEHHBIX peaklUi Ha KapOOHAT- U CUIIMKAT-
MOHbl W HW3y4Y€HUE MPHU3HAKOB HMX NPOTEKaHWS; O3HAKOMJIEHHWE C MPOAYKLIHEH CHIMKATHOM MPOMBIIUIEHHOCTH; pPEIICHHE
HKCIIEPUMEHTAIIbHBIX 3a/1a4 110 Teme "BakHeile HeMeTallIbl U UX COCTMHECHUS "

MeTamisl 1 uX COCINHCHUA

3.1

O6ma;1 XApaKTCPUCTHKA XUMHUYCCKUX DJICMCHTOB - MCTAJIJIOB HA OCHOBAHHU HX IIO0JIOKCHUS B HepI/IOHH‘ICCKOﬁ CUCTCEMC XHUMHNYCCKHUX|
OJICMCHTOB Z[I/I MeHnaeneeBa u CTPOCHUS aTOMOB. CTpOGHI/Ie METaJIOB. MeTainueckas CBs3b U MeTaJIn4ecKas KpucTajllinucCcKad
CHICTKA. 3HeKTp0XI/IMI/I‘-ICCKI/II71 pAx HaHpH)KeHI/Iﬁ MCTAIJIOB

3.2

Du3znyeckrue 1 XUMHYECKHE CBOMCTBA METAJLIIOB. O6H_[I/Ie CITOCOOBI MOJIy4YCHHA MCTAJIIIOB. ITonsarue o KOppO3uHu METAJIJIIOB, OCHOBHBIC|
CITOCOOBI 3aIlUTHI UX OT KOPPO3UHU. CnnaBbl (CTaJ'IL, YYTYH, I[IOpB.J'IIOMPIHPIfI, 6p0H3a) 1 X NIPUMCHCHHUC B 6BITy 1 TPOMBIINJICHHOCTHU

3.3

]_[ICJ'IOHHBIC METAJJIbI: ITOJOXKCHHUEC B HCpHOI[H‘-ICCKOfI CHUCTEMEC XMMHYCCKHX JJICMCHTOB I[I/I MCH,I[CJ'ICeBa; CTPOCHHUEC UX ATOMOB;
HAXOXKICHUC B IIPUPOJL. dusznueckue U XMMHIECKHUE CBOMCTBA (Ha MMpUMEPC HATPUA U Ka.III/ISI). OKCI/I,Z[BI U TUAPOKCUIBI HATPUS U KaJIUA.
HpI/IMeHeHI/IC IIEIOYHBIX METAJIJIOB U UX COeAUHEHUH

3.4

[[{ennoyHO3EMENBHBIE METAIIJIBI MATHUHM M KaJbLMii: nosioxkeHue B [leproanueckoit cucreMe xumuueckux anemenTos [[.1. Meneneesa;
CTPOEHUE UX aTOMOB; HaXOXJEHHE B npupoae. PU3nuecKkue U XMMUYECKUE CBOMCTBA MarHus M Kaiblus. BakxHenune coequHeHus
KanbIus (OKCUI, TUAPOKCHU, coyin). JKeCTKOCTh BOJIBI M CITIOCOOBI €€ YCTPaHEeHUS

3.5

AmoMuHUM: ToyioxkeHue B Ilepuoguyeckoit cucteme xumudeckux smeMeHToB JI.M. MeHneneeBa; CTpoeHHE aToMma; HaXOXIEHHE B
npupoje. Ousznyueckre U XUMUIECKHE CBOMCTBA alfoMUHUS. AMGDOTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS




3.6

PKene3o: nonoxenue B [lepuoanueckoit cucteMe xuMuueckux 351eMeHToB .M. MenaeneeBa; CTpoeHHE aTOMa; HaX0XKIEHUE B IPUPOJIE.
dusnueckue U XUMUYECKUe CBOMCTBA >kene3a. Oxcuibl, ruapokcuasl u conu kenesa (II) u xenesa (III), ux cocras, cBoiicTBa U
MOJIy4eHHE

3.7

XUMUYECKUH HKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMy METAJUIOB U CIUIABOB, HX (DU3MYECKUMH CBOMCTBAMU; U3YUYCHUE PE3YIBTATOB
KOPPO3UU METAJUIOB (BO3MOKHO HCIIOJI30BAHKME BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA KAllbLIUS U HATPUS C
BO/10M (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIE0BAHNE CBOWCTB )KECTKOM BOJIbI; ITPOLIECCA TOPEHUS JKeJe3a B KUCIOPOIE
(BO3MOXHO HKCIIOJB30BAaHUE BUICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMH Ha HOHBI (MarHus, KaabIus,
QITIOMUHMS, IMHKA, sxene3a (I1) u xxenesa (I11), meau (I1); nabnrogeHue 1 onrMcanye MPoLECCOB OKPAIIMBAHUS TIJITAMEHU MOHAMH HATPUA,
KAl W Kajablus (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHUATIOB); MCCIeAOBaHUE aM(pOTEPHBIX CBONCTB THAPOKCHIA ATIOMHUHUS U
FUIPOKCH/IA IMHKA; PEIICHNE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe ""BakHel e MeTauibl ¥ X COeAMHeHUs "

XHUMMS ¥ OKpYXKarolas cpena

4.1

HoBrle MaTCpHajibl U TCXHOJIOTHH. BemectBa u MaTcpHrajibl B MOBCEIHEBHOM >KU3HU ueloBeKa. XUMHSI M 310POBLE. be3onacHoe
M CIIOJIB30BaHHEC BCIICCTB U XUMHNYCCKHNX peaKHI/Iﬁ B 6BITy. HepBaﬂ IMOMOIIb ITPU XUMHUYCCKHX O0KOI'aX B OTPABJICHUAX

4.2

(OCHOBBI HKOJIOTHYECKOM IpaMOTHOCTH. XUMHUYECKOe 3arps3HeHue okpyxaromeil cpenst [TJIK. Pons XumMun B perieHnn 3K010IrH4ecKmux
npo6aeM. [TpupoHbIe HCTOUHUKHU YIIIEBOJIOPOJOB (Yroiib, MPUPOAHBINA a3, He(Th), MPOAYKTHI UX MepepaboTKH, UX pOJb B OBITY H
POMBIIIJICHHOCTH

4.3

XHUMUYECKHI IKCIICPUMCHT. U3YUCHUC 06pa3u0B MaTCpHraJioB (CTCKHO, CIIJIaBbl MCTAJUIOB, TOJIMMCPHBIC MaTepI/IaHLI)

155.7. [Inst mpoBe/ieHUs OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa Mo XxumuM (fanee - OI'D mo Xumum) UCHOIB3yeTcs NepeueHsb (KoaudukaTop)
MpOBEpsieMBbIX TpPeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro OOpa30BaHHUS M DIIEMEHTOB

COJIEp>KaHusI.
[Tposepsiembie Ha OI'D o xumuu TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNIbHOM MPOTrpamMMbl
OCHOBHOTO 00I1IeT0 00pa30BaHMs
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOTO YPOBHS OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMEbI
MIPOBEPSIEMOTO OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe PI'OC
TpeOOoBaHUS




[Ipencrasnenue:
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0 MTO3HABAEMOCTH SIBJIICHUI MPHUPOJIbI, TOHUMAHNE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAYKH KaK O0JIACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KYNbTyphl M NPAKTHUYECKOW NEATETBHOCTH YEIOBEKAa B YCIOBHSX COBPEMEHHOTO OOIIECTBA;
[NOHMMAHHE MECTa XUMUH CPEAM IPYTHX €CTECTBEHHBIX HAyK

1.2

0 HAY4YHbIX MCTOJaX IMO3HAaHHA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX W TCOPCTUUCCKHUX MCETOAAX HUCCICAOBAHNA BCIICCTB M U3YUYCHHA
XUMHUYCCKUX peaKuHﬁ; YMCHHC UCIIOJIB30BaTh MOJCIN JIs1 00BSICHEHUS CTPOCHUA ATOMOB U MOJICKYJI

1.3

0 chepax nmpodeccHOHANBHOI e TELHOCTH, CBA3aHHBIX C XUMHUEH U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTUKCHHUSX
XMMHYECKOW HAyKH, 4YTO TIIO3BOJIUT OOY4YalOUIMMCS paccMaTpuBaTh XHMHIO Kak cdepy cBoeil Oyayuied mnpodeccuoHanbHOM
NEeSITEIbHOCTH M CICNIaTh OCO3HAHHBIM BBHIOOP XUMHH KaK MPOQHILHOTO MPEIMETa IMPH MEepexojie Ha YPOBEHb CPEIHEro OOIIEro)
00pazoBaHMs

Brnagenue cucteMoi XUMHYECKUX 3HAHWUH U YMCHHUC NIPUMCHATL CUCTEMY XUMHWYCCKUX 3HaHI/II>'I, KOTOpas BKIKOYACT:

2.1

BaKHEHIIIE XUMUYECKHE ITOHATHS: XMMHYSCKHI 3JICMCHT, aTOM, MOJICKYJId, BEIICCTBO, ITPOCTOC U CJIOKHOC BCHICCTBO, OAHOPOAHAS U
HCOAHOPOAHAA CMECbhb, OTHOCUTCIIBHBIC ATOMHAA U MOJICKYJIIpHAasA MACChl, KOJIMYECTBO BCIICCTBA, MOJIb, MOJIsIpHAd Macca, MOJ'ISIpHBIfI
O6’L€M, OKCHJ, KHMCJIOTa, OCHOBAHHUC, COJIb (Cpe,Z[HSISI), XUMHUYCCKaA pCaKlusiA, pCaKIH COCAMHCHUMA, PCAaKIIUH PA3JTI0KCHUSA, pCaKIUN
3aMCIICHUA, pCaKIINnU O6MeHa, TEIJIOBOM 3(1)(1)6KT PCaKunu, 3K30- U SHAOTCPMHUYCCKUC PCAKIIUN, PACTBOP, MaCCOBAA OOJISI XUMUYCCKOTO
PJICMCHTA B COCAMHCHNU, MACCOBAsA J0JI U ITPOLUCHTHAA KOHLICHTpaud BEUIECTBA B paCTBOPE, AApO aTOMa, BHCKTpOHHLIﬁ [ () aToMma,
ATOMHas 0p6I/ITaJ'II>, paanyc atomMa, BAJICHTHOCTb, CTCIICHb OKHUCJIICHUA, XUMHUUYCCKAA CBA3b, 3JICKTPOOTPULATCIIBHOCTL, IOJISIPHAA U
HCIIOJISIpPHAA KOBAJICHTHASA CBA3b, HOHHAA CBSA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAJUIMYCCKAA PCIICTKA (aTOMHaSI, HWOHHAas, MCTAJIJINYCCKasd,
MOJ'IeKy.]'IHpHaH), HOH, KaTUOH, aHHUOH, J3JICKTPOJJUT U HCOJICKTPOIIUT, IJICKTPOIUTHYCCKAA AUCCOLMAlHA, PCaKIIUU HOHHOTO O6MeHa,
OKHCJINTCIIBHO-BOCCTAHOBUTCIILHBIC PEAaKIIUU, OKHUCIINTEIIb U BOCCTAHOBUTCIIb, OKHUCIICHUEC U BOCCTAHOBJICHUC, SJICKTPOJIN3, XUMUYCCKOC]

AdBHOBCCHC, 06paTI/IMBIe u HeO6paTI/IMI:>Ie pCaKkn, CKOPOCThH XUMHYECKOM pCaKnn, KaTaJm3aTop, HI[K, KOppO3us MCTAJIJIOB, CIIJIABBI

2.2

OCHOBOIIOJIATAI0IINE 3aKOHBI XMMUU: 3aKOH COXpaHEHUs1 Macchl, nepuoaudeckuii 3akon /.M. MenaeneeBa, 3aK0H MOCTOSTHCTBA COCTaBAa,
3aKOH ABOrajipo

2.3

TCOPHUUN XMMHUHU. AaTOMHO-MOJICKYJISIpHAs TCOPUA, TCOPU SHeKTpOHI/ITquCKOﬁ JUCcCcomranum

Biianenne ocCHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOIIICH

3.1

YMEHHE MPABHJIBHO HCIOIb30BaTh U3yUEHHbIE BEIIECTBA U MaTepHalibl (B TOM YHCIe MUHEpalIbHble YJOOPEHUSI, METAJIJIbl U CILIABBI,
[POJYKTHI epepabOTKU MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOIOB (YIS, MPUPOIHOIO Tra3a, HeTH) B OBITY, CEILCKOM XO034HCTBE, HA|
[IPOU3BOJICTBE W MOHUMAaHHE 3HAYEHHS KHUPOB, OCNKOB, YIJIEBOAOB ISl OpraHM3Ma 4eloBeKa,; YMEHHE NMPOTHO3UPOBATH BIIMSIHUE
BEIIECTB M XMMHUYECKHX IPOLIECCOB HA OPTraHU3M YeJIOBEKAa U OKPYKAIOUIYI0 IPUPOIHYIO CPERY

3.2

YMCHHEC HHTCTPUPOBATH XUMHWYCCKHUEC 3HAHUA CO SHAHUAMU JPYTUX y‘—Ie6HBIX IpeaAMETOB




3.3

HAJIMYKE OTbITa PA0OTHI C PA3TUYHBIMUA UCTOYHUKAMU HH(POPMAIIUH 110 XUMHUH (Hay4YHasi U HAYyYHO-TIOMYJISIpHAs JINTepaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4 yMeHHe 00BEKTUBHO OLIEHUBATh HH()OPMAIIHIO O BEIIECTBAX, X MIPEBPAILECHUIX U MPAKTUIECKOM IPUMEHEHUN U YMEHHE HCII0JIb30BaTh

ee I peneHns yueOHO-TI03HaBaTeIbHbIX 33aa4

4 Bnanenue ocHOBaMU MOHATHIHOTO aniapara U CUMBOJIMYECKOTO SI3bIKa XMMHHU JUIsL COCTaBIICHUS ()OPMYJT HEOPTaHWYECKUX BELIECTB,
YpaBHEHUN XMMUYECKUX peakiuii; ocHoBaMu xumuueckoil HomeHkiaaTypsl (IUPAC u TpuBuanbHoOi)

5 'YMeHne OOBSCHATH CBSA3b IOJIOKEHMs 3jeMeHTa B lleprojuueckoil cUCTeMe C YMCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lIee YUCIIO JIEKTPOHOB), paclpeieIeHUeM JIEKTPOHOB 10 IHEPTeTUUYECKUM YPOBHIM
ATOMOB IE€PBBIX TPEX NEPUOIOB, KU U KAJIbIHS

6 [IpencraBiaeHne o NepUOIUIECKOM 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB (paanyC aToMa, 3JeKTPOOTPULIATEIbHOCTh ), IPOCTHIX
U CJIOKHBIX BEIIECTB OT IIOJIOKEHHs 3JeMeHTOB B llepmomuueckoil cucreme (B MajibIX MEPHOAAX M TJABHBIX MOATPYIMIAX) U
PIIEKTPOHHOT'O CTPOEHUS aTOMa

7 'YMenue kinaccuuuupoBarh:

7.1 XMUMUYECKHUE 3JIEMEHTBI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMHYECKHE PEaKIUN

8 'YMeHue onpenensiTh:

8.1 BAJICHTHOCTh M CTETIEHb OKHUCIICHUSI XUMUYECKUX AJIIEMEHTOB, 3apsi] HOHA

8.2 BUI XMMUYECKON CBSI3U M THUI KPUCTAJUIMYECKON CTPYKTYPhI B COEAMHEHUSIX

8.3 XapakTep cpeabl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCITUTENb U BOCCTAHOBUTEIIb

9 'YMeHue xapakTepu3oBaTh (pU3NYECKHe U XUMHUYECKHE CBOMCTRA!

9.1 [IPOCTHIX BEIIECTB (KUCIOPO/I, 030H, BOAOPO, rpaduT, aama3, KpeMHH, a30T, pocdop, cepa, XJI0p, HaTPUl, KaJuil, MarHuM, KanblHi,
QITFOMUHHM, JKEJIe30)

9.2 CJIO’KHBIX BEIIECTB, B TOM YHCJIE MX BOJIHBIX paCTBOPOB (BOJIa, aMMHAK, XJIOPOBOIOPOI, CEPOBOIOPOT, OKCH/IBI M TUAPOKCH]IBI METAJIJIOB
| - IIA rpynn, amromunus, meau (II), nunka, sxenesa (II u III), oxenasr yriuepona (I u IV), kpemuus (IV), azora u docdopa (Il u V),
cepbl (IV u VI), cepuucrasi, cepHasi, a30TUCTasi, a30THasi, pochopHasi, yroyibHas, KpeMHUEBask KUCIOTa M UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX COCTaBa W CTPOCHHsS, NPHUMEHEHHE BEIIECTB B
3aBHCUMOCTH OT WX CBOICTB, BO3SMOXXHOCTH MTPOTEKAHHS XMMUYECKHUX MPEBPANICHNHN B Pa3IMIHBIX YCIOBHIX

10 'YMeHHe COCTaBIISATh MOJICKYIISIPHBIE M HOHHBIC YPaBHEHHSI PEAKIHiA, B TOM YHCIIE:

10.1 €aKI[Mil HOHHOIO OOMeHa




10.2

OKHCJINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ

10.3 WJLTIOCTPUPYIOIIUX XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIacCOB (TPYI) HEOPTaHNYECKUX BEIIECTB
10.4 [10/ITBEP>KIAIOLINX FEHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMU
11 'YMeHHe BBIYUCISITH (IPOBOANTH PACUETHI):
111 OTHOCUTEJIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 2JIEMEHTA B COEIMHEHUHU
11.2 MacCOBYIO JIOJIIO BEHIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [10 YpaBHEHUSIM XMMHYECKHX PEAKIMM ¥ HaXOAUTh KOJIMYECTBO BEIIECTBA, 00bEM U MACCy PEareéHTOB WM NPOAYKTOB PEAKIIMH
12 Biagenue (3HaHHE OCHOB):
121 OCHOBHBIMHM METO/IaM{ HAy4yHOTr'O IO3HaHUA (HaOJIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE) NIPU M3YUYEHUU BEIIECTB U
XMMHYECKHX SIBJICHUI; yMEHHE c(hOopMyIHpoBaTh NPoOIEMY U IPEUIOKUTH IYTH €€ PEIICHUs
12.2 0e301macHOi paboThl C XMMUYECKHMH BEIIECTBAMH, XUMHUYECKOH MOCY0H 1 1a00paTopHBIM 000pyI0BaHUEM
12.3 MpaBuiiaMyd 0€30MacHOr0 OOpalleHUs] ¢ BEIIECTBAMHU, HCIONIb3YEeMbIMH B TOBCEIHEBHOM XW3HU, MPaBUWJIAMU TOBEICHUS B LENSIX
cOepekeHHs 3I0pPOBbS U OKPY’KAaIOLIEH NPUPOAHON Cpeibl; MOHMMaHWE Bpena (OMacHOCTH) BO3JCHCTBUS HA KUBBIE OpPraHU3MB]
OTIpeIeNIEHHBIX BEIECTB, CIIOCOOOB YMEHBIICHNUS U NPEIOTBPAILEHNs] UX BPEJIHOT0 BO3EHCTBUS
13 Haymune npakTHYeCKUX HAaBBIKOB IUIAHUPOBAHMS U OCYIIECTBICHHSI CIEYIOINX XMMUYECKUX 3KCIIEPUMEHTOB:
13.1 M3ydyeHHe W OINucaHue (U3NYECKUX CBOICTB BEIIECTB; O3HAKOMIIEHHE C (PU3MUECKUMH W XUMHUYECKUMH SIBICHUSIMH; OIIBITHI,
VIITIOCTPUPYIOIME NPU3HAKU MPOTEKAHUS] XUMHUECKUX PeaKkLnui
13.2 M3ydeHre cnocoOOB pa3eseHHs cMecel
13.3 [OJIy4€HUE KHUCIIOPOAAa U M3yYEHHUE €ro CBOMICTB; MOIY4YEHHE BOJOPOAA U M3YyUEHHUE €ro CBOMCTB; MOIYYEHHE YIJIEKHUCIOro rasa u
M3y4EHUE €ro CBOMCTB; MOJIyYeHHEe aMMHUaKa U H3y4eHHUE ero CBOMCTB
13.4 [MPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA
135 MpUMEHEHNE WHIUKATOPOB (JaKMyca, MEeTUJIOpaHxa U (eHondranenHa) 1uisi onpeneseH sl XapakTepa cpelibl B pacTBOpax KHCIOT U
n1eJ104€ei
13.6 MICCIIEIOBAaHKME U OIMCaHHE CBOWCTB HEOPraHMYECKHUX BEILIECTB PA3JIIMYHBIX KJIACCOB; U3yUEHHE B3aUMOIEUCTBUS KUCIOT C METAJUIAMU,
OKCHJAMHM METAJUIOB, PACTBOPUMBIMM M HEPACTBOPUMBIMU OCHOBAHMSIMM, COJISIMH; IIOJIyU€HHE HEpPacTBOPHUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; HCCieloBaHUE aM(POTEPHBIX CBOWCTB I'MJIPOKCHJIOB AJIFOMUHHUSI U TUHKA
13.7 pEIIEHNE SKCHEPUMEHTANbHBIX 3a7ad 1o TemaM: "OCHOBHBIE KJIACChl HEOPraHMYECKUX COeAMHEHUM'"; "DIeKTponuThudeckas

mucconmanus'; "Baxkaene HeMeTalIbl U X coequHenus"; "BakHele MeTaJuibl M UX coeIMHeHus "




13.8 XUMUYECKHE SKCIICPUMEHTBI, WJUTFOCTPUPYIONINE TPHU3HAKK MPOTEKAHHS PEaKIMii HWOHHOTO OOMEHA; KAueCTBCHHBIE PEAKIUU Ha
MPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HMOHBI: XJIOPHI-, OpOMHUI-, MOIUA-, Cyiabdar-, docdar-, KapOOHAT-, CHUIHKAT-aHUOHBHI,
CUPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, Kajablvs, aJJlOMUHUS, xKene3a (2+) u xkenesa (3+), menu (2+), nMHKa

14 'YMmenue:

14.1 MPECTaBIATh PE3yAbTaThl IKCIEPUMEHTa B (hOpME BBIBOJIOB, JI0KA3aTENbCTB, TPAQUKOB M TAaOMUI] M BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTH
14.2 YCTAHABJIMBATh CBA3M MEXJY pEIbHO HAOIIOAaeMbIMH XUMHUYECKUMH SIBICHHUSMHU U NPOLIECCAMM, NMPOUCXOASIIUMH B Makpo- U

MHUKPOMMUPC, OOBSACHATH IIPUYKUHBI MHOFOO6paSI/IH BCIICCTB

Hepequb QJICMCHTOB COACPIKAHUA, ITPOBEPACMBIX HA OCHOBHOM
rocyaapCTBEHHOM 3K3aMCHC 110 XUMHUU

Konx IIpoBepsieMblii 2JIEMEHT COEepKaAHUS
1 [[MepBonauanbHBIC XUMUYECKUE TIOHSTHSI
1.1 Yucreie BemectBa u cMecu. CocoObl pa3eneHus cMeceil
1.2 |JAtombr u monekyiibl. Xumudeckue s5eMeHThl. CHMBOJIBI XUMHYECKHX DJIEMEHTOB. [IpOCThIE U CI0KHBIE BEIIECCTBA.
1.3 [Xumnueckast popmyna. BaJeHTHOCTh AaTOMOB XUMHUYECKHX DJIeMEHTOB. CTENeHbh OKUCIICHHUS
1.4 3akon mocrosiHCTBa cocraBa BemiecTB. OTHOCHTENbHAs aToMHas Macca. OTHOCHTENIbHAsh MOJISKYJspHas Macca. MaccoBasi JIOJsl XMMHYECKOTO
PIIEMEHTA B COCIUHEHUU
1.5 [KommuectBo BemectBa. Moins. MonsipHass Macca. MoJsipHbIiE 00beM Ta30B. B3anMOCBsA3b KOJIMYECTBA, MAaCChl M YHCIA CTPYKTYPHBIX €IMHHI]
BEIECTBA
1.6 (Dusnueckue u XuMHUUECKHe sIBICHUsI. XUMHYECKasi PEaKInsl M e€ MPU3HAKH. 3aKOH COXPAHEHHST MACCHI BENIECTB. XUMHUYECKUE YPABHCHUSI
2 |[epromnueckuii 3akon u [leproamueckas cucreMa xuMuaeckux anmementoB J[. M. MenneneeBa. CTpoeHHe aTOMOB
2.1 [[Tepromuueckwuii 3akoH. [lepuoauueckas cucreMa xuMuieckux ssementoB .1, Menneneesa. [lepuost v rpymmsl. @U3HYECKHI CMBICT IIOPAIKOBOTO
HOMEpa, HOMEPOB NEPHOJIA U TPYNIBI JIEMEHTA
2.2 (Ctpoenue atomoB. CoctaB aTOMHBIX sijiep. M30Tombl. DnekTponsl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XUMHUUYECKHX 3JIEMEHTOB
[lepuonnueckont cucremsl /.M. Menneneesa
2.3 3aKOHOMEPHOCTH B H3MEHCHHH CBOWCTB XHMHYECKHX OJEMEHTOB TEPBBIX TpPEX [MEPHOJOB, Kajius, Kaublus (paadyca aTroMoB,

PJIICKTPOOTPUIATCIIBHOCTH, MCTAUVIMYCCKUX W HEMCETATNIMYCCKUX CBOﬁCTB) U MX COCIUMHEHHII B COOTBETCTBUH C IIOJIOKEHHEM 3JIEMEHTOB B

HepHOHHqCCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB




CTpoeHue BeliecTra

3.1 Xumuueckass cBsi3b. KoBameHTHass (HOJSIpHAsT M HEMOJSPHAs) CBA3b. JIEKTPOOTPHUIATEIBHOCTh XUMHYECKHX 3JIEMEHTOB. VIOHHAs CBS3b.
MeTtajutnueckas CBsI3b

3.2 [Turbl KPUCTAIUTHYECKUAX PEIICTOK (ATOMHAS, HOHHASI, METAJUTHUYECKAs ), 3aBUCHMOCTD CBOWMCTB BEIIECTBA OT THIIA KPUCTAJUTMYCCKOW PEIICTKH U B
XMMHYECKOM CBSI3H

4 [Baxxueiinive npeICTaBUTEIN HEOPraHWIECKUX BerecTB. Hemeranibl u ux coenmuHeHus. MeTaJuibl U MX COSTHHEHHSI

4.1 [Knaccudukaryss ¥ HOMEHKJIATYpa HEOPraHWYECKUX COCTUHEHHI: OKCHIOB (COJe00pas3yrolinue: OCHOBHBIC, KHCIOTHbBIC, aM(pOTEpHbIC) |
Hecosieo0pa3yoIre; OCHOBaHUN (IIETI0OYM U HEPACTBOPUMBIE OCHOBAHHUS); KHCIOT (KUCIOPOJICOAEpKAIINe U OECKUCIOPOIHBIE, OTHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2 |dusryeckre U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOJAOPO/Ia, XJIopa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoia, KpeMHHs

4.3 |®du3nyeckne W XUMHYECKME CBOMCTBA IPOCTBIX BEINCCTB-METAUIOB: JIMTHSA, HATPHs, Kalus, MarHds W KaJblHs, aJIOMHHHSA, >KeJesa.
DIEKTPOXUMHUYECKHUI Psi/I HAIPSHKEHUH METaIIJIOB

4.4 |Ddusnyeckue U XUMHUYECKUE CBOMCTBA BOJJOPOTHBIX COCAMHCHUI HEMETAIUIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPO/IA, AMMHAKA

4.5 |Odusnyeckue u XMMUYCCKUE CBOMCTBA OKCHIOB HemetauioB: cepol (IV, VI), asora (11, IV, V), docdopa (111, V), yraepona (IL, IV), kpemuus (IV).
[losrydeHre OKCHI0B HEMETAIIJIOB

4.6 [Xumuueckue cBoicTBa OKcum0B: MeTautoB IA - IITA rpymm, nuaka, meau (I1) u sxenesa (11, III). TTony4eHne OKCHIOB METAIIOB

4.7 [Xumudeckue CBOMCTBA OCHOBaHU M aM()OTEPHBIX THIPOKCHIOB (Ha IMPHMEpE THAPOKCUIOB ATFIOMUHHS, JKele3a, [HKa). [1oyueHne OCHOBaHHH 1
aM(pOTEPHBIX THIPOKCHIOB

4.8 |O6re XUMHIECKHE CBOWCTBA KUCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOM, HOCOPHOI, KPEMHHEBOH, YTOIBHOIL.
OcobOble XUMHUECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEepHON M a30THOM KucoT. [lonydyenue kuciaor

4.9 |06mme XxuMHUYECKHE CBOMCTBA cpennux coneit. [lonyuenune conen

4.10Monyuenune, cobupanue, pacro3HaBaHKE BOIOPO/a, KHCIOPO/a, AMMHaKa, YIIIEKHCIIOT0 ra3a B 1abopaTopun

4.11[Tonyuenne aMmMuaka, CEpHOM U a30THOM KHCIIOT B IPOMbIIUIEHHOCTH. O0IIHe crioco0bl MOTyYSHHUS] METAILIOB

4.12l eneTrueckast CBSI3b MEXKTy KIIaCCAMU HEOPTAaHMUYECKHX COEIMHEHHI

5 [XuMuuecKHe peaKiuu

5.1 [Knaccupukanuss XAMAIECKUX PEaKINii IO Pa3InIHBIM IPH3HAKAM: TT0 YUCITY U COCTaBY YYACTBYIOIINX B PEAKIIUH BEIIECTB, IO TEIIOBOMY 3D deKTYy,
[10 U3MEHEHHIO CTETIEHEN OKHMCIEHUS! XUMUYECKUX JIEMEHTOB

5.2 [TernoBoit 23 HexT XMMUIECKON PEaKIiK, TEPMOXUMHIECKHE YPABHEHHsI. DK30- M SHIOTEPMHUUYECKHE peakind. TepMOXUMUYIECKUE yPaBHEHUSI

5.3 (OkuCTUTENBHO-BOCCTAHOBUTENbHBIE peakiini. OKUCIUTEIN W BOCCTAHOBHTENH. [IpoliecChl OKHUCICHHS M BOCCTAHOBJICHUSI. DIICKTPOHHbIN GamaHc

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOMU pCaKknun




5.4

TeOpI/ISI 3JICKTpOJII/ITI/I‘ICCKOI71 JUCCOoIHMalu. KaTI/IOHBI, AHHUOHBI. 3JICKTpOJII/ITBI U HCOJICKTPOJIUTHI. CunbHbIC U cla0ble OJICKTPOJIUTHI. CrereHn
JTMCCOLIMalli

5.5 [Peakunu nonHoro ooMena. Y CIoBHs IPOTEKAHKSI PEaKInii HOHHOTO OOMEHA, MTOJTHBIC M COKPAIICHHBIC HOHHBIC YPABHEHHS PEaKIIUii
6 [Xumus u okpyxaromas cpeia
6.1 [BemectBa 1 Marepuaibl B TIOBCEIHEBHOM XHM3HHU YellOBeKa. be3omacHoe MCIoIb30BaHte BEIIECTB M XMMHUYECKUX PEakiMii B JTaOOpaTopuu U OBITY.
[lepBasi nOMOIIL TPU XUMHYECKUX 0JKOTAX U OTPABICHUSIX
6.2 [XuMuueckoe 3arps3HeHHEe OKpPYXKaroliei cpebl (KUCIOTHBIE TOKIM, 3arps3HEHKE TTOYBBI, BO3IyXa M BOJOEMOB), CIIOCOOBI €ro IPea0TBPAICHUS
[Tpenenvuas momyctumas koHueHTpanus BemecTB ([11K). Pons xuMuu B perieHun 3KOIOrHYecKux mpobieM. YCHIeHHe TapHUKOBOTO dPQeKTa,
[pa3pylieHre 030HOBOTO CJIOS
6.3 [[Ipumenenue cepsl, aszora, (ochopa, yriepoaa, KPEMHHS W HUX COCIAWHEHHWH B OBITY, MEIMIIMHE, TPOMBIIUICHHOCTH W CEIbCKOM XO3SMCTBE.
[IprMeHeHHe METAJUIOB U CIUTABOB (CTalb, YyryH, JIOPATIOMHHUN, OpOH3a) B OBITY M NMPOMBIIUICHHOCTH MX coequHEeHUH. [loHsATHE O KOppo3uu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HHU
6.4 [[TpupoHbIe HCTOYHHUKH YIIIEBOIOPOIOB (YroJib, IPUPOIHBIN ra3, HeTh), IPOAYKTHI UX epepaboTKH (OEH3MH), KX POJIb B OBITY M IPOMBIIIIIEHHOCTH|
6.5 [[TepBoHaYanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTMHEHHSX yriiepo/a (MeTaH, 3TaH, 3THIICH, alleTUIICH, ATAHOII, TIIUIEPUH, YKCYCHA]
kuciora). [ToHsITHE 0 OMOTOTHYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OCNKax, YIICBOAAX - M UX POJIM B KH3HU YCIOBEKA
7 |PacueTsr:
7.1 [mo popmynam XUMHUYECKUX COCTHHEHUI
7.2 macchl (MaccoBOit) JI0JIM paCTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 [0 XUMHYECKMM YPABHEHHSAM




